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«JleBa-nu3 — cvctema, no xoropeii Coeminennbie IHTarst AMepHKH nomorain
«Jleria-nu3oackan ennapatypa» (nepeparavk BC-610 CBOMM cotoanukayM o Bropoil MUpOBOH BOjiHE BOCHHBIMM Marepuafanu,
v npremuik AR-88-F) Ha MoGUTENLCKOR pagvoCTaktuM BKTEOYAS GOLNPUNAck], TAHKH, CAMOMETHI, TPYIORYMKH, & TAKKE NPOJTOBOILCTRUE

RAEM).
SpecTa Teonopoar Kpeisna (RAEM) 1 coipbe... Korrpeee Coenmrernbix LTaToB AMEPHKHN NPHHAT 3aKOH O NICHI-

mmze B Mapre 1941 rona. 3ot 3aKoH naat npesuaenTy CUIA npaso nomorats
Wireless Set No. 48 Mk | — oblLesoiickoBan PaHUCBAR  mofoii cTpaHe, Ybie OBOPOHY OH COYTET XM3HEHHO BAXRONH 117 COENMHEHHRIX

KB papunocTanumwi. AMEPKaHCKMIA SapHaHT aHrvieKoN LI X, R ) - Benui-
pagvocTam Wireless Set No. 18, ebinycKasLumiscs A TATOB... AOTA JICHA-/IH3 B IEPBYHO OUEPEAb Obl1 BBCACH C LIENBIO NOMOY b BEJIK

NOCTaBOK NO NeHg-nuay. Ouanason wacror: 6...9 MMy KOGpMTaHHH H cTpanaM BpHTaHCKOTO COﬂpY}KCCTBa, 011 BbLT pacrpoCTpakreH Ha

Bugel patotsl — TN v AM. Bexopan mouocts 025 Br. Kutail B anpene U Ha Coetekmii Cotos — B ceHTsIOpe».

MuTamme ot cyxux Gatapei win 10-BaTTHOrO pyudHoro
reveparopa. o P o Hosas Bpumaricias iy ionedus, 1994, mom 7

e . AR-88-F — 8CeBONHOBLI NpueMkvk AR-88 B cToSYHOM VCrion-
C . ® —_— " wewun u3 komnnekta DR-8S ans pasHecexHoro npuema. Ue-
. . LT O . NoNb30BAMMCE TPU VOEHTUHHBIX MPYEMHMKE, PAGOTaBIUMKX HA

e ' - el S . & Tp¥t padHue aHTenssl. Ouanason vacrot 0,54...32 My, Brow
: : . A T . . padotel — T/ v AM. NuTaHKe oT CeTH NEpPEMENHHOTO TOKA.

. ) V-106-B — nepenochas ofwepoiickosas KB

e ) ) paguoctanyvn. uanazod sacrot 3..7 MMy,
. S e flepefaruvk UMen Takxke HeTbipe UKCUpPOBaH-
s HBIE YACTOTHI, CTAOUNN3VPOBAHHNIE KBApUeM.
Buaw padotel ~ TN u AM. BoixogHan mouy-
HocTh B pexvme T — 15 Br, 8 pexume AM —
5 Br. Boe HaanWcK Ha NepenHen naseny senon-
HEHbl HA PYCCKOM R3bIKE.
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BC-312-NX — ofwesoiickosoi KB npuemuvik. [ivanason

wactor 1,5...18 My, Bast patiote — TN u AM, keapueswit Wireless Set No. 19 Mk Il — tarkogas v obujesorickosan KB u YKB
thuneTp. Bxogun 8 cocTas MoBuibHuIX komnnektos SCR-39% panvocTanuys. Qvanasows yactor: KB 2.8 MI'y {nea nognvanaaoka)
v SCR-488, koTopsle nocraenanucs 8 CCCP no nexp-nuzy. AnA fansHei Cesiaun co Wwradamy u YKB 229, ..241 My gna 6nvxneii cenaun

MeXy TaHkamu. Buawl padorst — TN 1 AM. BuixogHad mowysocTs fo 5 Br
{va KB renerpaghom) v 0,4 Bt (YKB).
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Ha naweit o6noxxe. M3aaHo k 150-netwio co aHA poxaenvs A. C. Monosa (CM. cTaTbio Ha ¢. 5).

LE07 (0020 % (@ ) Dl VIHEAPV3ALIMIS TOKOBOTO 3EPKAJIA

MUKPOKOHTPOJIIEPHbIV U3MEPUTEJIb EMKOCTH

RO 6 0P 80D R IR b6 nHO-PASPSIHOE YCTPOICTBO [1/151 AKKYMYSISITOPOB
12000\ 0 ) =) DI BJIOK MHAUKALMM COCTOSIHUS KOMNBIOTEPA

Tupax xypHana «Paguo» Ne 4 caaH ana paccbinku nognucuukam 06.04.2009 r.



Tt '

“Radio” is monthly publication on audio, video
computers, home electronics and telecommunication
YYPEOAUTENb U USOATESb: PEOAKLUA XYPHANA «PAONO»
3apeructpuposaH Komutetom PP no newatm 21 mapra 1995 r.
Pervctpaumontbii Ne 01331

MnasHbiid pepaxrop 0. U. KPBINIOB

PepakuuoHHan konnerus:

B. 1. BEPIOTUH, A. B. TOJIbILLIKO, A. C. XXYPABJIEB, B. C. UBAHOB,

E. A. KAPHAYXOB (OTB. CEKPETAPL), C. H. KOMAPOB, A. H. KOPOTOHOLLIKO,
B. I MAKOBEEB, C. J1. MMLLIEHKOB, A. J1. MCTUCSIABCKUIA, A. H. MONOB,
B. . CTEMAHOB (MEPBbLIN 3AM. IN. PELAKTOPA), P. P. TOMAC, B. B. ®POJIOB,
B. K. HY[IHOB (3AM. M. PEOAKTOPA) ~

Bunyckawouwue peaakropsr: A. C. LOJITTUN, B. K. YYJHOB

O6noxka: C. B. JIASBAPEHKO

Bepcrka: E. A. TEPACUMOBA

Koppekrop: T. A. BACUJIbEBA

Aapec pepakuuu:
107045, Mocksa, Cenvsepcros nep., 10
Ten.: (495) 607-31-18. dakc: (495) 608-77-13
E-mail: ref@radio.ru
pynna pa6otb! ¢ nucbMamu — (495) 607-08-48
Orpen pexnambl — (495) 608-99-45, e-mail: advert@radio.ru
Pacnpoctpanenue — (495) 608-81-79; e-mail: sale@radio.ru
Nonnucka u npopaxa — (495) 607-77-28
Byxrantepua — (495) 607-87-39
Hatum nnatexHble peKksuauTb!:
nonyysarens — 3A0 "XypHan "Pagvo”, UHH 7708023424,
p/c4. 40702810438090103159 8 MewuaHckom OCB Ne 7811, . Mocksa
Bank nonyyarens — C6epbark Poccuu, r. Mocksa
kopp. cyet 30101810400000000225 BUK 044525225
Monnucaxo k nesatv 19.04.2009 r. dopmart 84x108/16. Mevatb odpceTHasn.
Obvem 8 ¢ua. new. n., 4 6ym. n., 10,5 yy.-usg. n.
B po3HWuy — ueHa aorosopHas
MoanucHoM MHAEKC:
no kartanory «Pocneuatn» — 70772;
no karanory Ynpasnenus ¢peaepanbHoin NnouTosow cesav — 89032,

3a copepxaHve peknaMHoro oGbLABNEHUS| OTBETCTBEHHOCTb HECEeT
peknamMoparesb.

3a OpurvHanbHOCTL M coiepXaHne CTaTby OTBETCTBEHHOCTL HECET aBTop.

Pepakuus He HeceT OTBETCTBEHHOCTU 33 BO3MOXHBIE HEraTUBHbLIE MOCNEACT-
BUSI UICNONB30BAHWUA ONYONMKOBaHHBIX MATEPUAN0B, HO MPYHUMAET Mepbi Mo UC-
KJIOYEHWIO OLWMBOK U OMevaTok.

B cnyyae npuema pykonucy k nybnvkaumu peaakuus ctasur o6 3Tom B n3se-
CTHOCTb aBsTopa. Mpy 3TOM peaakums NoNy4aeT UCKNIOHUTENBHOE NPaBo Ha pac-
NPOCTPaHEHVE MPVHATOr0 NPOV3BEAEHVA, BKIIOHAA ero nybnvkauvv 8 xypHane
«Pagvo», Ha UHTEpHET-CTpaHuuax XypHana, CD wnu uHbiM 06pasom.

ABTOpPCKOE BO3HArpaxieHve (roHopap) BbINJAYNBAETCA B TEYEHWE OIHOTO
Mecsaua nocne nepeow nybnukaumuv B pasMepe, onpeaensieMoM BHYTPEHHUM
CrpaBoYHVKOM TapudoB.

Mo ncTedeHnn 0QHOroO roga ¢ MOMEHTa NepsBovt Nybnukauuyn asTop umeet
npaso ony6nvkoBaTb aBTOPCKUI BapWaHT CBOETO NPOM3BEeHVN B APYrOM MeC-
Te 6e3 npenBapuTENLHOro MUCbMEHHOTO COrNAacHs peaakuvn.

B nepenuvcky penakuma He BCTynaeT. Pykonucu He peueH3upyTes U He BO3-
BpAaLLAIOTCA.

© Paano®, 1924—2009. BocnpousseneHue MaTepuanos XypHana «Paano»,
VX KOMMep4ecKoe UCnosb3osaHve B NIO6OM BUAE, MOHOCTBIO NWU YaCTUYHO,
AONYCKAETCA TONLKO C NMMCbMEHHOrO Pa3petlieHns peaakumu.

Otnevartaro 8 000 «U[ Meaua-Npecca», 127137, Mocksa, yn. «[pasabi»,
n. 24, ctp. 1. 3ak. 90772.

s 7 KomnbioTepHasi cetb pepakumm xyprana «Paano»
A e HAXOAMTCH MO 3aLMTON aHTUBMPYCHOWN MPOrpamMmel
™ DrWEB W. flanunosa.
‘ TexHuueckas nogaepxka OO0 «Can[» (Cankr-lNetep-
6yprckas aHTvBypycHan nabopartopus U. Janvnosa).
mgj http://www.drweb.ru  Ten.: (812) 204-6408

Ten.: 956-00-00
Wurepher: www.comstar-uts.ru
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BENUMKAR OTEMECTBEHHAA...
Cpeancrtsa CBA3U NO NEHA-NIN3Y
B. CTEINAHOB (RU3AX), r. MockBsa

puBEAEHHOE Ha 2-1 CTpaHuLe 0BNoXKu ornpeaeneHne rnoHs-

VS "NEHA-N13" He TaK YXK MHOIO CK&XET MONOALIM YUTaTensiM
XypHana. A BOEHHOE W MOCNEBOEHHOE MOKONEHUSI COBETCKMX
paavioniobuTeneii ¢ HUM XOPOLLO 3HakoMbl. Hago nopyepkHyTh,
4TO cuCTema neHp-nu3a cospaeanacb He nog CCCP. Bckope
riocne Havana Bropoli MMpOBOW BOVHBI BOEHHYIO rMoMoLub y CLLIA
nornpocunu aHrnuyare. MNpyyemM oHa pomkHa Geina T He NyTeM
MOKYMNKY BOOPYXEHUS, @ NyTeM ero npenocTaBNeHns Ha OCHOBE
apEeHOHbIX OTHOLLEHWI — N3KHra. B uenom B roapl Bropoi mMupo-
BO# BOVHBI aMEPUKAHCKYIO MOMOLLIb 10 3TOM NPOorpaMme Nonyyanm
rnoyTH MOJICOTHU TOCYAAPCTB, BOEBABLUMX MPOTUB HALUMCTCKOW
FepManyv 1 ee COI03HMKOB. B AEHEXHOM VICHMCNEHM MPUMEPHO
ABe TPETU 3TON NOMOLLM MPULLNOCH Ha BputaHckyto IMnepwuio u
nNpVMEPHO nsiTas ee YacTb — Ha Coserckuii Coio3. He Hano Take
3a0bIBaTh, 4TO NEHA-NN3, BONPEKU PacrpoCTPaHEHHOMY OLLMBOY-
HOMY MHEHWIO, He Obln 6e3B03ME3AHON NOMOLLBIO. TEXHKKA, KOTO-
pas 6bina BeIBEAEHA M3 CTPOS UM YHUNTOXEHa BO BpeMsi 6oeBbIx
DencTBuili, AeVCTBATENBHO He noanexana onnate. OcTanbHoe,
BK/IOYAA Mmarepvansl u obopynosamve, Hago 6bo onnatuTe
(4aCTUYHO VNK MONHOCTLID).

[LeticTre 3akoHa 0 neHp-nu3e Ha CCCP 6bino pacnpocTpaHe-
HO oceHbio 1941 ., u ¢ BeCHbl 1942-ro K HaM Havyam nocTynaTb
TaWky, camonersl, asTomobunu, CpeacTea pPaanoCBs3W.
[ocraska vx wna paznyvuHbIMY MyTaMy. 10 BbiNmn 1 3HAMEHUTBIE
apkTudeckue KoHeou PQ u RS, 1 MeHee 1M3BeCTHbIE TUXOOKeaH-
CKue KOHBOW, 1 NeperoHsl camoneTos ¢ Ansickv vepe3 Cubvpb. Ho
6onblLLUEe BCEro NEHA-NN30BCKMX MNOCTABOK MPOLLITO KOXHBIM MapLL-
pyTOM, Hepes lNepcuackuii 3anve 1 fanee rno cylue Yepes Vipax.

Jarb npocTyio oueHky ponu neHa-nu3a anss CCCP HEBO3MOX-
HO — Begb nobepa B Benukoii OtevecTBeHHON BOWHE Obina
no6bITa B NepBYI0 O4EPEb KPOBbLIO HAaLLEro Hapoaa. Ho NoHsTHO,
4TO Hawu nackue notepu Ouinm 6l 6GonbLUe, He Byab NOCTaBOK
BOOPYXEHWS, BOEHHOIN TEXHWUKN 1 ApYyrux matepuanos 13 CLLA,
Karnanbl n AHrnum. Oco6eHHO BaXHbl OHY ObINV B NEPBLIE BOEH-
Hble rofbl, KOraa HexeaTka BOEHHOW TexHuku Obina Benwka,
MOCKOSbKY 3HAYUTENbHYIO HaCTb 0BOPOHHBLIX 32aBOLOB MPULLNOCH
3BaKyVPOBATb B TbiJ, 3aNyCKaTh UX "C HyNs" HA HOBbLIX MECTaXx.

Hekotopble o6pasubl CBA3HOW TEXHUKM, NOCTYMNaBLLUEN K HaM
B pamMKax NeHa-numaa, nokasaHbl Ha 2-i cTpanluue obnoxku. O
maclitabax NOCTaBOK FOBOPSIT Takve UMdpbl: paguoCTaHLMi
V-100 6bino nonyqero 12600, pagmnoctaHumin WS No 19 Mk Il —
12780, pagvoctanumin SCR-284 — 11500. Mo HekoTopbIM AaH-
HbIM, B CCCP no nexg-nusy 6bino noctaenerHo okono 40 Teicsy
paavocTaHLUuii U NPUMEPHO 6 THICAY PaaAVONPUEMHMKOB. A
rnocTaBky BOeHHO-noneBsbix TenegoroB m3 CLUA vcuncnanuce
COTHAMM ThICHM.

Yuenesluve B roabl BOHL NEHA-NM30BCKUE CPEACTBa CBA3N
¥ HaBMUraumu 1Cosb30BaNMCh MO €€ OKOHYaHMU B MPaXAaHCKoM
aBuaumy 1 HapoaHOM xossiictee. CO BpeMEHEM WX CTanu CHU-
MaTb C 3KCryaraumm u nepeaasarb Ha panocTe paavonodurte-
nsM B paamoknybel O60poHHOro 06LLEeCTBa, MOCKONbKY B 3HA4M-
TENbHOW CBOE 4aCTy BOEHHYIO TEXHUKY Tex neT 6e3 ocoObix Npo-
6nem MoXHO 6bIN0 CMONB30BATL HA NIOOUTENBCKUX PaANOCTaH-
umsix. Tak Ha 06NACTHBIX KONNEKTUBHBIX PAAVOCTAHLMAX NOABU-
nvck MolLHble KB nepeparuvkm BC-610 n BenvkonenHelie no tem
BpemeHam obLeBoiickoBble NpuemMHrku AR-88 wnu oTnuuHble
nNpreMHUKN NockpoMHee Tuna BC-312. A To o6opynoeanve,
KoTopoe 6biNo He o4eHb YAOOHO MCMONL30BATb B AOMALLHUX
MoBUTENECKUX PaaVOCTaHUMAX, OJIMTENEHOE BPEMS CRYXUNO
OCHOBOV A1l M3rOTOBNEHNA CaMOAENbHOM anrnapaTypbl, HeUCCs-
KaeMbIM UCTOYHUKOM MPEKPACHbBIX 3/IEMEHTOB CBA3HOMN TEXHVKU.

KOnnekuymoHnpoBaTe NEHA-NMIOBCKYIO CBA3HYIO TEXHUKY B
Halleil CTpaHe OAHUM M3 MEPBbLIX HAaYan KanvHWHIPaACKui
KOPOTKOBONHOBUK AHaTtonuii Mockanerko (UA2AO). Mocne ero
cMepTu 3Ta konnekums 6bina nepepaHa B BoenHo-mnctopuye-
CKUIA My3€ri apTUNNEPun, NHXEHEPHBLIX BOMCK 1 BOWCK CBA3W B
C.-MeTtepbypre.

Ha cerogHsiwnnii eHb caMas nonHasi B Poccum Konnekums
pagvoannapaTtypbl NeHa-nu3a, 3aMeTHO MPeBOCXOAsLLan KON-
nekumio UA2AQ, cobpara B Pagromy3zee PKK, r. Mockea. n
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“Vuumviéas evidatoyuiica exaad A. C. Jlonoea 6 pazsumue pabuo.. :

C. MULLIEHKOB, r. Mocksa

MEHHO C 3TUX C/IOB HaYMHaeTCs Ykas

Mpesugernta Poccuiickon depepa-
umn [. A. Megeegesa "O npa3gHoBaHum
150-netna co oHa poxaoeHus A. C. MNo-
nosa”. Hawero coote4ecTBEHHUKA Anek-
cangpa CrenaroBuya MNonosa — BENUKO-
ro vHxeHepa, y4eHoro, msobperarens,
negarora, KOTOPOMY NPUHAONEXUT YECTb
OTKPBITUS 3Pbl PAAUO.

16 mapTta ero wbunein oTmeyany no
BCEN CTPaHe, HO rMaBHbIE TOPXECTBA NPO-
wnu B C.-MNeTepbypre (OCHOBHOM MecTe
ero gentenbHOCT). TopXeCTBEHHOE 3ace-
paHve B CMOnbHOM BEN MUHMCTD CBA3W 1
MaCCOBbIX KOMMyHUKaumn PoCcuiickom
Pegepauvmn U. O. Werones. C 0CHOBHBI-
MU Joknagamu BeicTynunu ly6epHatop
C.-Metepbypra B. N. MaTtBreHKko, 3amec-
MTens npeaceparens lNpaBuTenbcTea
Poccuiickori degepaumn C. B. VBaHoB,
BULE-Npe3naeHT Poccminickon akapemmmn
Hayk, akagemuk 0. B. [ynses, HavanbHKK
Mmasroro wraba BM® agmupan M. J1. A6-
pamoB n pekTop C.-MeTepbyprckoro rocy-
[2PCTBEHHOrO ANEKTPOTEXHNHECKOTO YHU-
Bepcuteta “JIOTU" wm. B. U. YnbsiHoBa
(NenmHa) npodeccop A. B. My3aHkos.

Loknanbl 6bINM NOCBALWEHbI UCTOPUM
OTKPLITUS PO, PA3BUTUIO PAANOTEXHUKM
BM/IOTL 10 HALLWX JHEN, €€ NEPCNEKTVBAM.

[OCTb ANS NOKIOHHVIKOB TBOPYECTBA BENV-
KOrO Y4E€HOro, MCTOPUKOB, WHXEHEPOB M
npocTto nobutenen paavo AOCTaBwiIo M3-
AaHNE HECKONBKUX KHUT, NOCBALLEHHBIX aToN
pare. Ocob0 MOXHO BbIAENVTL TPY KHUTWA:

¢ "JleTonnucb Xu3HM U OEATENbHOCTU
Anekcangpa CrenaHosuya MNonosa”, aBTo-
pol J1. . BonotuHkuHa, M. A. Maptana,
B. A. Ypeanos, nog, pefakumen akagemuka
PAH [O. B. Tynsesa, C.-Metepbyprckuii
lfoCynapCTBEHHbIN  3NEKTPOTEXHNYECKUI
yHueepecutet "NATU™ um. B. W. YnbsiHoBa
(Nenuna), C.-MNetepbypr 2008;

¢ "N3 nctopum n3obpeTeHys v Havasb-
HOro nNepvopa PasBuTust Pagmocsnaun”, co-
crasutenm J1. U. BonotmHkuka, 0. E. Jlas-
peHko, B. M. MNecrpukos, nog, pepakuven
npodeccopa B. H. Ywakosa, C.-letep-
6yprckuii [ocynapCTBEHHLIV 3NIEKTPOTEXHM-
YeCcKkuii yHuBepcuteT um. B. U. YnbaHoea
(Nenura), C.-Metepbypr; 2008;

¢ "/cTopusi paavocBsi3n B 3KCNO3LUMA
LlenTpanbHoro my3ses cesdu umerun A, C. Mo-
noea — karanor (¢potoansbom)” H. A. Bo-
pucosa, B. K. MapueHkos, B. B. Opnos n
ap. — CN6: LeHTpanbHblit My3ei CBa3u
vmenun A. C. lMNonosa, 2008 .

3TV TpU U3aHus, Co3aaHHbIe paboTHu-
kamm MemopuanbHoro myses A, C. Monoea
B JIOTU mn LleHTpanbHOro My3esi CBA3u
vmenu A. C. MNonosa HepaspbLiBHO CBA3AHDI
v gononHsioT apyr gpyra. OHm cocTaensioT
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B aTmx noknagax, a Takke B CTatbsix, onyo-
JIMKOBaHHbIX B NEPUOANHECKON nevaru, Obin
caenaH ynop He Ha TbiCA4EKPaTHOe NOBTO-
peHve $akToB, roOBOPSALLIMX O NPUOPUTETE
A. C.MNonoea (310 Npu3HaeTCs BO BCEM
mupe ewe ¢ 1900 r). B HMx peyb wna o
rpaxaaHCKon NO3VLMMN YHEHOTO, OCHOBHbIX
npvHLMNax ero padboTel U CNYXEHWIO NHTE-
pecam PoguHel. O nopaepxke rocyaapcr-
BOM Pa3BuTUS HAYKV 1 HA OTBETHOM, Camo-
3a0BEHHOM TPYZiE NO NOVICKY M Pa3BuTuIo, a
3aTeM NPOV3BOACTBY U BHELPEHWIO Ha
kopabnsx u Ha Ccywe HeoOXoaMMBbIX
CpencTB CBA3M, 0OHaPYXEHUS NPOTMBHUKA,
nepexsata M 3akpbiTWs nNepefaBaemoi
vHdopmaumm, ero paborax no oby4eHuio,
KaK MOPCKux oduuepoB, TaKk v rpaxnaH-
CKVX CNEeuMaMcToB.

MpazaHosaHme 150-neTus co AHA POX-
neHun A. C. MNonoea BKKOHaN0 MHOMO pas-
NWYHBIX MEPONPUSATUIA, HO OCOBEHHYIO pa-

ST iy,

S
mu.,,u"l'..&

Depron,
4 Hoq OCBRgy

noapobHylo, NONHYID NETONUCH XU3HU
BEJIMKONO COOTEYECTBEHHWKA, NOATBEP-
XOEHHYIO IOKYMEHTaIIbHO 11 60raro wunnio-
CTpypoBaHHyio poTorpadursmm.

KoHeuHo, npodeCccroHanbHbIe NCTOPYKM
TEXHVIKU 1 My3€eliHble paBoTHVKM MO 3Ha-
KOMUTBCS C 3TMMU JOKYMEHTAMV 1 3KCMOHA-
Tamu B Pa3NYHBIX My3esiX (B 9KCNO3MLMSX U
[eno3uTtapusix), HO CBEAEHHBIE BMECTE 11 13-
AaHHble Tvpaxom 3000 3K3. OHW CTaHOBAT-
CSi AOCTYMHbI LUMPOKON OBLLECTBEHHOCTH.
OcoBEHHO MHTEPECHB!I 3TV M3OAHWA TEM,
4YTO OHM NO3BONSOT NPOCNeAWTb NOCneao-
BaTE€NbHOCTb, MPUHLMNbLI AEATENBHOCTM
Anekcargpa CrenaHoBuya npu uccnefosa-
HUSX 1 pa3paboTkax B 3HEPreTuke, peHTre-
HOTEXHUKE 1 OTKPLITUM PAaAVO, 03HAKOMUTb-
cs ¢ paboTamu u3 NpeabICTopyY Paauo.

B kakux ewe u3faHusx MaccCoBbli
yuTaTeNb MOr 03HAKOMUTLCS C paboTamu
M. dapages "Meicnu 0 nydeBbix koneba-

Huax”, Ox. K. Makceenna "Tpakratr 06
anekTpuyecTee n marHeTuame, I P. lepua
"UccnepoBanHmsa No pacnpoOCTPaHEHUID
anekTpudeckon cunel”, "O BeCbMa ObICT-
pbiX anekTpuyeckux konebaumsax”, "O ny-
yax anekTpmnyeckon cunbl”, H. A. YmoBa u
Ox. . MNoiHTuHra "YpaBHEHVS OBVXKEHUA
aHeprvm B Tenax™ n "O nepeHoce aneprum
B 3NEeKTPOMarHMTHOM none” COOTBET-
cTBeHHo, 3. bpannu "UamereHus npoBo-
OVMOCTU NOL, Pa3NvyHbIMU 3IEKTPUHECKU-
mu Bozaericteuammn”, H. Tecnebl "O koneba-
TenbHbIX ABNEHUSIX NPU BBICOKON YacToTe”
", Hakowred, O. Jlogxa "Teopenwue lepua™?

OcCHOBHbIMY NYONUKYEMbIMU AOKYMEH-
TaMu MOXHO CumMTatb BbINMUCKY u3 [po-
TOokONa 3acenanus Pusnyeckoro otaene-
Hus POXO o poknage A. C. MNonosa "06
OTHOLLEHUWN METANIMHECKMX NOPOLUKOB K
anexTpuieckmum konebaHusM” ot 25 anpe-
8 (7 man) 1895 r. m A. C. Monos "Mpwnbop
ans oB6HapyXeHus v perncTprMpoBaHus
anekTpuydeckmux konebannin”®  (XKypran
P®XO0, yacTtb ¢u3., Bein. 1, o1a. 1, 1896).

Jobutensm VCTOpuW PasBuTUS PAaYo,
noMuMO NpuBeaeHHbIX nateHToB A. C. lMo-
noBa, OYEHb WHTEPECEH "AKT KOMUCCUM O
NPou3BOACTBE ONBLITOB TEnerpapupoBaHns
6e3 npoeoaos no cnocoby A. C. MNMonosa Ha
Yeprom Mope”. B HEM MOMUMO KoHCTaTaumm
dakToB paboThl pagvocTaHumii Ha kopab-
NSAX, UX B3aMMOBNVSIHUS Ha kopabne v B3au-
MOBJIMSIHUS CTAHLIMIA PasnuyHbIX Kopabnen
Ha NpueM, MOCTPOEeHUs] aHTeHH (npobnem
OMC — 3anekTpOMarHMTHOM COBMECTUMOC-
Ti), BNEPBbIE NMOSBMSETCH UAES NPUMEHE-
HUS Kpuntorpadpum B PaguocBs3v ans
3aUmMThI NepeaaBaemon nHdopmMaumm.

B onybnukoBaHHBIX JOKYMEHTax YETKO
NPOCNEXVBAIOTCA OCHOBHBIE LIENU VCCne-
[OBaHUs: BNVSIHME HA JaNbHOCTb Pacnpo-
CTpaHeHusi PavoBONH MOLLHOCTU nepe-
[ATYMKa, BLICOT NOABECA @HTEHH, YaCTOThI
npyMeHsieMbIx konebaHuii, Hanvuve nps-
MO BUAVMOCTYM 1 NapaMeTPOB NOACTUNAI-
LLEN NOBEPXHOCTM (paBHWMHA, NEC, OBpary,
CONEHOCTb MOPCKOW BOAbI); MOUCK MHBIX
KPOME CBSA3U NPYMEHEHWI (paamonokauys,
MECTOONpenenexHue, pagvonepexsar w
3aKkpbiTne nHdopMaumn).

Ony6nvkoBaHHaa nepenvcka AnekcaHa-
pa CrenaHoBuya nokasbiBaeT ero 3aboty o
NPOV3BOACTBE, BHEAPEHUN PaaNOCPEACTB
¥ NOArOoTOBKE NEpcoHasa No ux UCnosb30-
BaHWIO OT aamMuparna Ao Marpoca.

AnbO0OM MO MCTOPWUY PAAMOCBA3M, Bbl-
nyLexHbi LieHtpansieiM My3eem cBsiau
vm. A. C. MNonos.a, copepxuT poTorpacdum,
Kak 00OpyAOBaHUS NPUMEHSIEMOrO MM,
pa3paboTaHHOro MM CamuM UNu NOL, €ero
pYKOBOACTBOM, 1 060pynoBaHus cneayio-
LMX 3TanoB pPa3BUTHUS PAANOTEXHUKM.
Anbbom oTnmuaeT npogymaHHaa noabop-
Ka, NPOPECCMOHaNbHLIE TEKCTHI 1, BNPO-
4YeM, KaKk M gsa Apyrvx U3fgaHus, O4YeHb
BHICOKOE Ka4eCTBO NMevatu.

Tpw BbILLENEPEYVCIIEHHBIE KHUMA 3aii-
MyT [OCTOMHOE MecTO B GubnuoTekax Ces-
3UCTOB 1 NPOCTO niobuteneit uctopum
pagvo, uctopum TexHuku u Gyaoyt gonro
panosaTh YuTaTenein.

K 3HameHatenbHow pate 6bin npuypo-
YeH BbINyCK 1061NenHoit Mapku, KOHBEPTOB
¥ OTKPBITOK, CNeumanbHoe ralleHne KoTo-
pbix npoudsogunock 16 mapra.
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YuTarenu, npUCHeRUNE B DORBKLMO MOGME NUTh M3 WECTH KYNOHOR Sa
noAyrogue, BMecCTe ¢ 3ananHeHMON aHKaeToM, XOTOPas Hanewarans

8 TPETLOM HOMEDPEe XYDHENA, CMOTYT NPETENAOBATE Ha OAHN M3 NPK3OB.

xcrasg CT

l 9 6 0 Wper uetBEpTOE ARCSTM-

F. newe M30aHKUA XypHana.
Tupax Bo3poc go 450 Twic., 370 B AECRTE
paz Gonblug, Y4eM nMpu ero OCHOBAHWW.
Konnektus penakumv M Camo v3fasve ©
YCNEXOM BbINONHAIOT 33824y O6benuHeHns
TBORNECKNX CUIN KOHCTRYKTOPOB- Paamonio-
Oureneil 1 paavonicbuTenei-cropTcme-
HOB. B crpane B 3TOM roay cozaaHa Pepe-
paumna paauocnopta CCCP, npenceparte-
nemkovopowcran 3J. T. Kpexkens, a ero aa-
mecturenem @. C. Brmureseukuin (B 10
BPEMA (NABHLIA  PEOAKTOP  XypHana
"Pagno” — ripum. peg. ).

B TeXHU4ECKOM OTHOWIEHMM XYyPHAn
IOMOT YX€e He OFHOMY NOKCREHWIO niobuTe-
NeRn NOAONHUTL CEBOM 3HaHUA W gaxe onpe-
JEnNUTLCA CC CROE Byayliel npodeccueii.
C pOCTOM TEXHUHECKOIT KPYro3opa paamo-
motuTeneit MAMEHWMCE M MPUOPUTETHLIR
HanpasneHna — OT MACCORON PAgUOPUKa-
UM ropoaa M AepeshM paguoniburenn
ApyMwnNK K peweHnio npobnem Maoccosoro
OXBAra TENEBUAVMOHHBIM BELLAHUEM, CTe-
pPeOhOHUMECKUM BOCNROVIBEAEHWEM. XKyp-
Ha 0praHn3yeT NOCTORHHBE RYOpMKn TyTb
B TenesnaeHve”, "CapaBoHHBIM NMCTOK™ €
[PVBNEYEHVMEM ABTOPOB 13 HAYYMbIX 11 NPO-
WU3BOACTBEHHBIX KPYroB. [OCTeNneHHO Me-
HAETCA 1 anemeHTHan 6asa B KOMCTRYKTOP-
CKOM TBOpHECTBE. "Crapyiuka™ paguonamna
BCE HaWE YCTYNAET MECTO MONCAOMY NOKO-
NEHUIO YCUNMTENbHBX INEMEHTOB — NONY-
NPOBOAHVKOBEIM TpMoaam. MNpemayuecTea
OUEBMAHL!, KPOME HAUMEHDBZMUA CaMOro
paauo3nemMenTa ~— BAUHKO U HeyactHo... ¥1
BOT B NPOBOAMMOY B 3TOM roay 3a Pybexon
PAOMOBLICTABKE B OTHETAX NPOMEnbKHYna
dpasza — "|NOHCKME TPAH3UCTOPHBIE NpU-
emHMKn". BOT OHO — TRaH3MCTOpP! XOTb 1 He
PYCCKMIA TEPMMH, HO HACTOMBKO YAOBHBIA,
YTO BMUI CTaN "CBOMM™ BO BCEH PYCCKORIbIN-
HO TEXHMECKOI NMTEpaTYPe, B TOM YKCne
M B HBLUEM XYyPHane.

B Crpale HauanuMChb PEerynspHbie OnmT-
Hble Mepenaqy LBeTHOro TENeBUOEHUS.
Ewe 0aro HeobuaATHOE NONe AeATENbHO-
CTW gna pagqoniodureneii.

196 1 loa, npowen nof 3HaKCM

. r e MEPBOIO NONETa NeNnoBeKa
B KocMoc. Beck MUP N0 paguo v Teneanne-
HUIO NOK33LBaET PYCCKOro napHa ¢ 0bBo-
poxuTensHon ynuibkon. A ana paguo-
MODVITENE 3TO MOBHI MOTUB OAR PaboThl
Hal YCTaHOBKaMu fankHero W ceepxnans-
Hero npuema TeneBuaeHus. B xypHanax
ayGnuxkyeTca GOnbLUIOE YMCHO AHTEHH KOH-
cTpykropa K. Xapuesko.

B pagvoBelaTeNeHblX  NPUEMHUKaX
KOHCTDYKTOPOB-paanonioburenei TpaHau-
CTOPb) NPAKTUHECKN BHTECHWIN paguonam-
nbi, OTeuecTBeHHAR PEAMONPOMBILLTIEH-
HOCTb TOXE BLINYCTUNA NEPEHOCHBIA nNpu-
eMHUK "Artmocdepa” u manorabapurHeie
KOHCTPYKUMY "Haiika™ v "Hesa™ Ha TpaMau-
cTOpax.

B Mockee HauaoCk CTROMTENLCTBO HO-
BOTO TEMEBW3NOHHON O LEMTRA B OCTaHKuHE.
1962 MunncTp cenaun H. MNeyp-

I. UEB BLICTYNAET B XypHane
CO CTaTbed "3a TeXHUYECKUIM NPOrpece B
pPEAMOBELIAHVM W TENEBUOEHUMN, B KOTO-

He

K 85-nermio xyprana "Pagno”)

X eaoo
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POM PACCKA3LIBAET O NEPCNEKTUBAX Pal3Bun-
YA OTPACU.

HYCNe TENEeBu3opO. Y HaceNeHns Hena-
MEHHC pacrer. TENeBU3MOHHAR TEXHWKA,
KOHeYHO, Gonee CNOXHaA MO CPABHEHWUIO C
JOYrmu yCTPOHUCTBaMM BLITOBOH TEXHVKN,
NO3TOMY B XypHane nyGnukauMmn pexomeH-
Jaupii NC pemMoHTY TEREBM3OPOB Cranu
NOCTOSHHBIMU 1 ¢ Gonbliow Gnaronap-
HOCTBK NPYHATLI YMTATENAM.

Ans noBblWeHWs YPOBHS 3KaHuiA pa-
avonoburenem opraHM3oeaMa ofpasosa-

ADBWTLAL _
Bl e

T ce

TensHas pybprka "lyth B paAMOTEXHUKY ©
3NEKTPOHUKY. DU3UNECKWE CBOICTBA NO-
nyaposogHMkaB”. Kak nokalana npakivka
nyfnukauwi, 3ro xopowee NoACNopLE AnNa
PagUeNKBUTENEW, KOTOPHE HEe WMEKT
B03MOXHOCTW NOAYSUTL TAKME 3HAHMA Ha
Kypcax npotheccuoHANBHOM0 Q0y4eHns.
1963 "Mobeppan” nOCTYNb

I’. TPaH3UCTOPOB B Paaponio-
EUTENBCKOM KOHCTRYMPOBAKUW MPOAONRXA-
ercs. TPaH3nCTOROR MO CEOEMY (hyHKUMO-
HaJILHOMY HA3HAYEeMUI0 W TEXHUHMECKUM
napaMeTpam CTaHOBMUTCA Bee G0sbe M
Gonmue. "3abora” xypHana - NpaavRbHO
COPUEHTMPOBATL PAOMonIodUTENnen B WX
BLIGOPE 1 ucrons3csaHuu. B ryGnukavmax
aTtoro rofa 6onblioe MECTO OTBEAEHO
CBOAHbIM Tabnvuam NapamerpoB OTeve-
CTBEHHbIX NONYNPOBCAHUKOBhIX U3ASNMA.
l 9 6 4 XypHany “faguo” -
1. I‘. 40 ner! Nozapasnenmam
HeT H1CNa, B TOM HWCIE W OT KOCMOHABTOB
3a nognuekio 0. MarapuHa.

Tupax xypHana goctir 500 Thic. 3k-
3EeMANAPOB W NPOACAXaET BO3pacvarb.
N3 oTgentHbIX pErMOHOB CTPaHsl MOCTY-
naT cooduwenua, Yro nognucka orpa-
HUYEHa,

B nybnvkaumsax aTore roga chegyer
OTMETUTL AOBLILUEHHBIN UHTEPEC Paaro-
nbmnteneil K cTepeohOHMHECKUM CrCTe-
MaMm BOCNPOUSBEAEHNR C CAMOAENbHBIMU
AKYCTU4ECKMMM  CUCTEMEMM  BHICOKOW
BEPHOCTN BOCNPOWU3BENEMWSA, INEKTPOMY-
3bIKANbHLIM MHCTRYMEHTaM,

Ofpaiuanr Ha ceba BHuManme 0630p-
Hel& CTATBW NO NNEHONHON 3NEKTPOMKKE,
MUKPOMOAYNAM ¥ MUKDOMMHWATIOPU3a-

(1960-—-1969 rr.)

LM — TEXHONOTUAM HOBOMD NOKONEHWA.
1 9 6 5 Trpax xypHana BO3pOC A0
f. 720 TeIC. Y1 ROTOK NNCEM B
penakuMK Toxe yeenmineaetca. K coxane-
HMIO, HE BCE M3 HUX ABNAIOTCA "0bpasuoM”
WCNONHEHMA B TEXHUYECKOM OTHOLIEHUM,
MosToMy #a CTpaHMuax XypHana B Buae
1abnul, € PEKOMEHAALMIMY BbIKIAMIBAIOT-
CA MaTepuans! C YCnoBHbIMKU 0603HaYeHUA-
MU M3 CXEMAX INEKTPUMECKVX MPUHLUMAK-
2/IbHbIX B COOTBETCTRUM C HOopMamu FOCTor
{focynapcTeeHHbIMN CTaHAApTaMK).

XKypHan 3HaKOMMT HUTATENEN C BOZMOX-
HOCTAMM, KOHCTDYKLMOMMEIMU OCODEHHO-
CTAMY ¥ CHEPOIA MCNONb3CBAHVA NONEBBIX
{yHMNonapHbIx) TPaHaucTopos. V3 mpax-
TUHECKMX KOMCTPYKUMIR CNEAYET OTMETWTL
YEThIPEXA0POXEHHLI MArHUTODOH.

1 96 6 3TOT roa, 8 XM3HW XKypHana

F. oamamenosanca BBEAEHUEM
CPagy HEeCKONBIMX TEMATUHECKMX pPyBpMK.
Buepawnme HavuHalowme paayoniotmuteni
BLIPACTAKT U NEPEXOARAT K perueMunio Bonee
CROXHLIX 3a0a4. A Ha CMEHY UM NPUXOAUT
HOBOE MOKOREHWE ¥ BECBMA MHOTQYUCHEH-
Hoe. 3apaka XypHana — Hayuntb ux asam
paguorexsvkd. Bor mbl v npeaycMoTpenn
cpaay Ape pybprku — “Paguo” anst KHbIX" 1
"Asbyka KB cnopra“. MNocneanion seaer
3acnyxerHsi Tpenep CCCP H. Kazavckuia.
Hy a gnst nos3pochesIunx pagronioburenein
Mb! BBENW PyBpuKy “TpoeKTMposaMve TpaH-
3UCTORMbIX TPUEMHUKOB ™.

Tupax xypHana aocTur 1 maM 3k3emn-
nspos!

1967 B avoM rogly peaakLus xyp-

I’. HANa Brepesie ApoBena
KOHKY[C CpeaM Hawmx aBTOPOB HA MyWwyio
yGnukaumio roga (no marepuanam 1966 r).
OCHOBHbIMU CYObAMKN, KOHEHHO, CTaNN Cammn
yurarenu. HoBwecTBo HaCTONBKO NOHPaBK-~
nOCh, YT0 CTan0 TP2AMUMOHHLIM. KCTamy,
COTPYAHVKM PEAaKun OTMEYAT U 0AHO-
BpEMEHHOE MOBLILLEHWE KAYECTBA MATepVa-
OB, NPeANLTARNAEMEIX B PEAAKLIVIO.

Ha ¢Tpanuuax XxypHana nosBUMCE CTa-
ToU © AOMALLHWX BUAEOMAHUTODOHAX M eLie
opHa pybpuka ana GoRee ONBITHEIX Paavo-
ncGureneir — "CrpaHuyka aBTORIOOMTENR™.

1968 B oxmabpe avoro roga B
I‘. Mockee Ha BOHX opramdwvag-
BaHa nepeas BoicTaeka TTM (Texwimeckoe
TBOMECTEC MONOAexu). U3 uvcna Tpex
THICAY 3KCMOHATOB NRTLCOT NPeACTaBNAIM
PAOMOANEKTROHVKY W DMMEHEHUE PaMO-
3NEKTPOHHBIX CPEACTE B PA3/MUHBIX OTPECIRX
HAYKU 1 HAPOAHOMO XO3ANCTEA.
1 9 69 Crepeogomna Habupaer
I. cwny w nouwtarenei. Cre-
PRODOHNT — B MY3LIKANBHOM BOCHPOM3BEe-
DEHVIW, PaanOBELLEAHUA W... TEREBUOSHUN.
Y10 KacaeTCs nocneaHero, To NOKa ewe
TEOPETUHECKME ACOEKTH CTOALMX 3aday,
NPOGNEeM 1 BOMOXHBIX MYTEH WX PELLEHWS.

A BOT UBET B TENEBULEHUM YXE CEpbes-
HO 3aaBuN 0 CBOE# HeoBxoAUMOoCTW.
C. COTHVKOB NMPEanOXvn HECIOXHYIO KOH-
CTPYKUMIO ANA CAMOCTOATENLHOTC M3AroTOB-
NEHWA B AOMALLHMNX YCNOBURAX.

3 ApYrx TEXHUYECKWX HOBUHOK UHTE-
PECHO OTMETUTb CTaTbM fiC BONPOCAM
CO3L3HUR KACCETHEIX MArHUTOMOHCE I



YBaxaemble uutarenu!

Ana Toro 4To66l YNpoCTUTL
npouenypy onnarsl XypHa-
noe v Habopos (cMm. 4-i0
06noxky) no nouTe, neyara-
€M Ha 3TOW cTpaHuue 6naHk
NONTOBOrO Nepesofia € yxe
BMUCAHHLIMW B HErO Nnartex-
HbiIMM  pekBuautamu 3AO
"XypHan “"Paguo”.

BAMCaTbL CyMMYy nepeBoAa,
BailLK GAMUNNI0 U NHULMAIH,

appec. B rpagde "Coob-
LWeHne" ykaxute, 3a NTO
BLICLINAETE ASHLIN.

Ecnu Ha Bawei noyrte no
Kaknm-TO NPUNUHAM OTCYTCT-
BYIOT NOANUCHLle Kartanorw,
cooblaem, 4t0 OGOPMUTL

MOXHO 4Yepe3 peaakuuio.
XKypHanbl ByneM BbICLINATL
no noyte. CTOMMOCTL NoA-
nmckn — 462 pyb. ¢ yseTom
MOYTOBbLIX PACXOA0B.

Ana  onnatel NOAMUCKK
BOCNONbL3YATECH Hane4yaraH-
HeiM  30eck  HnaHkom. B
rpage "CoobweHne” Hanu-

Ha atom BnaHke, KOTOPLI  NOANUCKY HAa BTOpoe nony- wute "MNoanucka Ha 2-e

CnepyeT Bblpe3artb, HyxHO roave 2009r. (Ne7—12) nonyrogwe 2009r.".
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24-ro no 27 vwons 2009 1. B

nasunboHe Ne 75 Bcepoccuii-
CKOrO BLICTABOYHOMO UeHTPa COCTO-
utca IX Bcepoccuinckaa seicTaska
Ha2yYHCO-TEXHU4ECKOro TBOPNECTEea
monopexv HTTM-2009.

OpraHuaatopamn $opyMa Bbi-
cTynaiot MuHUCTEepCcTBC CNopTa,
TYEU3M@ U MONOAEXHOW TICAUTUKIA
P®, MuHucTepcTeo 06pa30BaHUA v
Hayku PO, DepepanbHoe areHTcTeo
no penam moncpexn, [pasu-
TenbcTee Mockew, Becepoccuvicknii
BHICTEBOYHbLIW LeHTp, CoBET pekTe-
poB Byaoa Mocken v MOCKOBCKO
cbnacty npw negaepxke Focy-
aapcrTeeHHON Aymu MeaepanbHero
CobpaHvs PO n Toproeo-npombiw-
nedHon nanatel P®. Yyurteieas
3HauqeHue seicTaskn HTTM B peanu-
3aUMKM rOCYaapCTEEHHGW MONOAEX-
HCW nonuTukK, X Becepoccuinckas
BLICTABKA  HAYYHO-TEXHWHECKOro
TBOPYECTB2 MOMOAEXN BKIOHEHA B
MNnaH OCHOBHHEX MEPCMNPUATUI NPO-
seneHws B Poccuiickoih Depepauumn
Fopa moncgexu 8 2009 r.

BetcTaBka NPEBOAUTCA C LENLID
BHABNEHUS U TICALEPXKW TANaHTU-
BCW MONOZEXW, CO3AAaHUA YyCnosun
ANS PACKPHITUS €€ TBORHECKUX CNO-
COBHOCTEN, MPUBNEYEHNIO MCNICARIX
nioaen K y4acTuio B HaydHoWU pes-
TENBHOCTU U HAYMHO-TEXHUMECKOM
TaopyecTBe. EXerogHo BHICTABKa
coBupaet nyywunx npeacrasuTenen
TBOPYECKOW MONOREXWU CO BCex
yronkoe Poccun, 3a rogw ee npoee-
OEHUS  y4aCTHUKAMMW  BHICTABKU
cTanu cBbiwe 9 ThICAY MOMORbIX
y4eHblX, WCCNenoBaTenen, KOH-
CTPYKTOPOB, usobperateneil, KOTO-
pue npegctasvnu Geonee 6 TeICHY
NPCEeKkTOos.

B skcno3avuun HTTM-2009
OyoyT fipeacTaBneHB HAyNHbe U
TEXHUHECKUE NPOeKkThl MONOABIX
CNEUUaNUCTOB, 2CNUPEHTOB W CTy-
DEeHTCB BY30B, YHALUXCH CPEeaHWX
yyebHBIX 3aBegeHul, yupexaeHui
AONONHUTENBHCIO 06pa30BaHUS,
npeactasutenein cBLeECTBEHHbBIX
MONOAEXHLIX CpraHvdauvin —
nobegutene pPeruoHaNbHLIX KOH-
KYPCCB, CMOTPCB, OnNUMAWaa, no
TpeM OCHOBHLIM pa3genam: TeXHU-
4yeckoe TBOPYECTBC JeTer W nop-
POCTKOB, HAy4YHC-UCCNEnOBaTe k-
CKWE TPOEKTH, WHBECTULWNCHHLHE
NPOEKTH MONOALIX TEXHOKpPATOB.
3kcnoavuma  aeicTasku  GyaeT
LONCNHEeHa WHTEPaKTUBHbIMU U
2HUMALUOHHBIMM MNOWASRKEMM, HA
KOTOPBIX MOXHO OyneT NO3HaKo-
MUTBLCH C AENCTBYIOLLUMU MOAENs-
Mu B 06nacTAx poOBCTOTEXHUKM,

aBualn U KOCMOHABTUKW, MOTO-
TEXHWKWU, CYACMOOENU3Mza W [p.,
NOoY4HacTBOBATL B COPEBHOBAHUAX U
KOHKYPCHBX 3apnaHusax. Bbictaeka
NPEAOCTABUT YHACTHUKAM BO3MOX-
HOCTb JIPE3EeHTaUMM [NPOEKTOB
nepen WUPOKOA  ayouTCopuen,
BKNIONALWENA fIOTEHUMANBHLIX Pa-
6oTonatenen W WUHBECTOPOB.
ABTOPH! NyqWNX NPCGEKTOB U NpPOo-
rpamm 6yayT HarpaxgaeHbl AUnno-
MaMN N UEHHBIMKW TTPU3aMK.

B pamkax BLICT2BKW NpPCUaeT
exercaHninl Bcepoccninckuii KoH-
kypc HTTM. Mo ero ntoram 6yayt
GnpeaeneHbl NPETEHAEHTH Ha Npu-
CYXAeHue fnpemMun ona NeANEePXKU
TanauTnueon monopexun. OueHky
npeacTasneHHuix pabor nposeaer
OKCNepTHHIW COBET B COCTaBe yue-
Hux PAH, npencpasatenew, cne-
unanucreas no pabere ¢ monofne-
XbtQ, NPEeACTABUTENEN HAYYHbIX W
obuecTeeHHBX oprasuaauvi. Mpo-
eKTh naypeatce NyONUKyrOTCR B
C6opHuke nyqwmnx pabor, KeTopsblii
ABNAETCS UTOrOBbIM  MEYATHHIM
U3OaHNEM KOHKYPCE.

N5 yHaCTHWKOB BLICTABKW NOOro-
TOBNEHb! COLMPHBIE DENCBaRA, HayH-
Hasl U KYNIETYPHEA NPOrpammet, KOTO-
pble fpeanonarawT nposeneHue
CEMMHAPOB, NpeseHTauwnin, KPyrabix
CTONOB, MaCTEP-KNACCOB, KOHCYMNb-
TauMi v BCTPEY C BedyLMMN YYEHbI-
MW W COELWENUCTaMU NO pasNUYHbBIM
acnekTam Hay4dHOW U NpeanpuHumMa-
TENLCKCH ASATENBHOCTHA.

3HauUMbIM COOBITUEM BLHICTABKW
CTaHET HaY4HO-NPAaKTUYECKAA KOH-
depeHumnna "HayyiHO-TexHu4deckoe
TBOPYECTBO MCAOREXN — MyTb K
o611ecTBY, OCHOBEBHHOMY Ha 3Ha-
HUAX", rMasHas uenb KGTepon —
CTUMYNUPOBATE NONYYEHUE HOBbIX
3HAHWW, COCTABAAKIWWX OCHOBY
TEXHCNOMMYECKUX MHHOBaLUUKN, co-
DEeWCTBOBaTh Pa3BUTUK THOpYE-
CKOM akTMBHGCTU M TNpedeccue-
Ha2NbHOMY PCCTY MONORLIX Che-
unanucrtoe, <¢opmuposaTe CO-
cOWEeCTBO CNeunanucToB HOBOW
dopmauun.

HTTM — TBOW Nepesin L:ar e
obnactv vHHOBaUuMWii, camocTON-
TeNbLHOW  HaYYHO-MCCNepoBa-
TENLCKON ¥ UHXEHEPHO-KOHCT-
PYKTOPCKOW BeATeNnbHOCTU.
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10 Pe3oHaTtop NenbMronbua
B manora6apurtHon AC
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3BYKOTEXHUKA

Tan. 608-83-05

Mpuam cTaTai: mail@radio.ru
Bonpocsi: consult@radio.ru

PAANO Ne 5, 2009

A. LLIMXATOB, r. Mockea

B ctatbe npepnaraercs KOHCTPYKLUus ManorabapmuTHOi HU3Ko4a-
CTOTHOM AC C aKyCTU4HECKUM PEXEKTOPHbIM (PULTPOM Ha OCHOBE
pe3oHartopa lenbMronsya n MeToauka pacyera nofao6HbIX rPOMKO-

rosopuTtenen.

KTo meLuaet tebe BbigyMaTs ropox HENPOMOKaEMbIN?

KYCTWKa — OfHa M3 NPUKNaaHbIX Auc-

LUMNAWH, rae BAsHWe pe3oHaHca 0co-
6eHHo owlyTrmo. MNockoneky paboyvas no-
NI0Ca HWU3KOYACTOTHBLIX AUHAMWYECKUX FO-
NIOBOK 3axBaTbiBaeT 06nacTe OCHOBHOrO
MEXaHW4ECKOro pe3oHaHca, CTeneHs ero
0eMnPUpoBaHNA OKa3bIBAET 3HAYUTESb-
HOE BNUAHWE Ha XapakTep 3By4aHUs aKy-
cTuyeckon cuctemel (AC) B aTOM guvana-
30He 4acToT.

Pe3oHaHCEl B FPOMKOrOBOPUTENNX
DomkHbl 66IT 3¢ PEKTUBHO NoJaBneHsl, B
NpPOTWBHOM cnyvae 3Byd4aHue Oymer co-
NPOBOXAATHCH HEXenaTensHuIMU NPU3BY-
Kamu (rynom, "6ybHeHvem”). Mpuuem npu
136bITO4HON J,O0BPOTHOCTU FOTOROIO FPOM-
KOroBOpUTENS NOBaBUTL OCHOBHOW pe3o-
HaHc HY ronoBku HEBO3MOXHO Aaxe npu
WCMNO/b30BaHUM COBPEMEHHBLIX YCUnuTe-
new ¢ BbiICokuM kKoadduumeHTom gemndum-
poBaHus. B 3ToM criyqae MOXHO NepeinTu K
aKyCTU4ECKMM MeToZaM AemndupoBaHus.

B kaHOHuWueckoMm Bwae pesoHaTop
lfenemronsua npepcrasnset cobou cocyn,
cdhepuryeckoit GopMBI C OTKPBLITON ropno-

K. MpyTkos

Hanpumep, ana cocyna obvemom 1 nc
ropJ/IoBUHON A/IMHOW 1 CM U cevyeHvem
1 cm? yacToTa pescHaHca COCTaBuT Npu-
MepHo 170 Mu. Obpatute BHUMaHWe, 4TO
AJ/IMHA BOMHBI A1 3TOW 4aCTOThl COCTaB-
NIAIET OKONO 2 M, 4TO 3HAYUTENLHO BonbLue
XapakTepHbIX pa3MepoB peaoHaTopa.

KcTatu, yepen, Kak u noban 3aMkHyTasa
NONOCTL C OTBEPCTUEM, TOXE ABNAETCH pe-
3oHatopoM Tensbmroneua. Mo HekoTopeIM

[NS 4aCTUYHOrO MofaBieHus Nepeor U
BTOPOW rapMOHWK CETEBOW 4aCTOThl JlaM-
NOBOr0 YCUNUTENBHOIO TpakTa (Ha KOH-
peHcatopax GuneTpa BeINPAMUTENS Tam
ABHO C3KOHOMMIK). Kpome Toro, pexek-
TOp yCTpaHan HenabexHelv "rop6"” Ha AYX,
XapakTepHuli ans obbluHLIX B TO Bpems
BLICOKOAOOPOTHEIX AvHaMUKOB (Qi>1).
KoHcTpykTuBHO &uneTp npeacTaenan
coboi otpensHbIi o6bem B kopnyce AC,
OTOENEHHBIN OT OCHOBHOIO NEPEropOaKOn
C OBYyMSI OTBEPCTUSMU aMamMeTpamm 23 m
31 mMm. O6wmit 06vem AC Bbin 3HaumTENb-
HbIM — NpumepHo 80 n.

B KOHCTpYKUUM COBPEMEHHBIX aKyCTu-
4YEeCKWX CUCTeM, OfHaKo, pe3oHaTop
lensMronsla vcnonslyeTca KpaiHe peg-
Ko. Hanpvmep, B CBEPXKOMMNaKTHOM aBTO-
MobunsHom cabeydepe Pioneer TS-WX30
pexXeKkTopHsI GUNeTp NpegHasHaqveH ans
nogasneHusa CTPyWMHbIX WymoB ¢$as3ouH-
BepTopa (puc. 2, puc. 3) [1].

MNpumeHeHwe pesoHaTopa enbmrons-
Lua O4eHb NEPCrNEeKTUBHO MNPU CO3[aHWUU
ManorabapuTHBIX aKyCTUHECKMX CUCTEM

DaHHBIM, PE30HaHCHOM 06- - -
nacTelo Ana yepena sBnA- | - -
toTca vactotel 20...25 Tu. U
Kak uaBecTHO, 0bnyueHve
4YenoBeka 3BYKOBLIMU KO-
nebaHvnamMm yactoTon 25 My
B Teuenve 30 MuH npun :
[OCTaTOYMHOW WHTEHCUB- H
HOCTU UCTOYHMKA BbI3bIBA- -
eT aNuNenTUYECKui Npm- 5
Napok — TaK 4TO Moakky-
paTHee ¢ cabeydepamu!
da3ouHBEPTOP TPOM-
KoropopuTena — 3T0 Bce
TOT Xe peaoHaTop fenom- .

(=5 S.

N oot iy

S =

BWHOW (pmc. 1). Boapgyx B ropnosuHe ronbla, Bo36yxaaemen =
apnaeTcs konebnowenca maccon, a 06b-  U3HYTPW, U B 3TOM Ciy4ae
€M BO3Jyxa B COCye UrpaeT posib yNpyro-  OH UrpaeT posib akyCTuye-
ro anemeHTa. PasymeeTcs, 310 geneHwe ckoro “yewnutens”. Ecnv || Puc. 3
YCNOBHO, HO NpW [OCTaToqHO GONLLIOM — Takow pe3oHaTop BO36yx- &
- \
S YeCKUR Y. i
N PENEKTOPHLIN GMNLTP (Kamepa
\:/f TenbMronbua) co3naer Ha
L YaCTOTHOM XapaKTepucTHKe
I ) 5007y nposan B o6nacTv 500 My.
Yyl J
< /‘/
Vv e 1
Kamepa l
lenbmMmronbya

Puc. 1
3Ha4YeHUn OTHOWeHUA nnowaau

“

OTBEPCTUS K NNOWAAW CeveHun
NnoJsioCTU TOYHOCTL TaKOro npwu-
6nnxeHa BNonHe yaoBneTBOpU-
TensHa. OCHOBHaa 4acTb KMHETUYECKOW
3aHeprum konebaHuii oka3bIBaeTCa cocpe-
[OTOYEHHOW B ropne pesoHaTopa, rge
konebaTensHas CKOPOCTL HacTuUL, BO3RyXa
nmeeT HanbonsLLYI0 BENNYUHY.
Co6CTBEHHYI0O 4acToTy peaoHaTopa
lfeneMronsua onpegensiot no dopmyne

F= G |5, (1)

2z \VL

roe F — vactoTa, 'u; Cp — CKopOoCTL 3ByKa

B Bozayxe (340 m/c); S — ceueHue oTBEP-

ctua, Mm% L — annHa otBepcTus, M; V —
obwem pesoHaTtopa, M°.

Puc. 2

[aTb CHapyXw, OH CTAHOBUTCA PEXEKTOp-
HbIM PUNLTPOM, MOrMOWAIOLWNM 3HEPTUIO
BHELWHWX konebaHui. MybuHy pexekumn
MOXHO W3MEHWUTbL, yBenu4YmB NoTepu B
ropne peaoHaropa C MNoMOLWLIO 3BYKOMNO-
rnowawWwero Marepvana win yMeHbluvs
ceveHve OTBEPCTUS.

B akycTtuueckon cucteme nepeon ote-
YECTBEHHOM cTepeodOHUYECKOW PaanoLI
"CumdoHMa" B Ka4ecTBe HU3KOL0BpOoTHO-
ro BBYX4aCTOTHOrO PEXEKTOPHOro GpunsT-
pa wucnons3oBancsa peaoHatop lenbm-
ronsla. HactoTel HACTPOWKM COCTaBNANU
50 v 100 T'u, a pexekTop npegHasHavanca

Ha OCHOBE BbICOKOLODOPOTHLIX AUHAMUYE-
CKWX rOJIOBOK.

B manorabapuTHbIX FPOMKOroBopuTe-
NAX 3aKpLITOro TMNa TPaguUMOHHO MC-
NoNb3YIT ANHAMUYECKME TFOJIOBKU HU3-
kou pobpotHoctu (Q;s = 0,3...0,4) C HU3-
KO 4acToToM COBCTBEHHOro pesoHaHca
Fs =20...25 I'u. Nocne ycTaHOBKM B 3aKpbl-
Tl KOPNYC YNPYrocTs BO3Ayxa B 06beme
3TOro Koprnyca CkjiagbiBaeTcs C ynpy-
rocTel0 NogBeca, B pesaynbTarte 4vero
4YacToTa pe3oHaHca u nonHaa nobport-
HOCTb BO3pacTaloT [0 ONTUManbHLIX 3Ha-
yeHur — cooTBeTcTBEHHO F; =40...50 Tum
Q.. =0,7...0,8. OgHako cHuxeHue pobpoT-
HOCTM M 4aCTOTel OCHOBHOIO pe30HaHCca
TakvX rONOBOK OOCTUIHYTO LIEHOW 3Haum-
TENLHOrO YBENMYEHUS MACChl NOABWXHOM
CUCTEMBbI, 4TO NMPUBORUT K TMOHWUXEHUIO
YyBCTBUTENLHOCTU 00 82...84 n6/BT/M. B
peaynsTate ons BO3BGYXAEHUS HU3KO-
addekTuHon AC Tpebyetca ycunurenb
3HAYUTENBHOW MOLWHOCTU — MHOrMe ae-
CHATKU U JaXe COTHU BaTT.

O4eBUOHO, 4TO NOBLILEHWE YYBCTBU-
TensHocTy AC po 3Hauenuii 90...92 nb/B1/m
NO3BONMUT CHU3WUTL NOTPEBHYI0 MOLLHOCTL
yeunutensa go 30...40 Bt. Kak n3BecTtHo,
ANA NOBLILWEHUA YwyBCTBUTENBHOCTUM AC
cnegyeT BolbMpaTth rosIoBKM C MNOBLILWEH-
Ho nonHow pobpoTtHocTsio (Qe = 0,7...1).
YacToTa OCHOBHOro pe3oHaHca Takux ro-
JIOBOK NMPW yMEPEHHO XEeCTKOM nopgece
He MOXeT OblTb CNAWWKOM HWU3KOW



(Fe = 40...70 Tu), NOSTOMY 3KBUBANEHT-
Holh 06beM V,; namepseTca aecaTkamm
nutpos. lNpu yctaHoeke NopobHoM ronos-
K1 B Koprnyc Hebonbiluoro obrema yacrtoTa
pe3oHaHca ¥ AoBPOTHOCTL BO3PACTYT [0
HEJONyCTUMBIX 3HauveHuih (Q = 1,5...2;
F, = 100...150 'u). Ho ato obcrosaTens-
CTBO MEHbLLE BCEro BOSHyeT paspaboTuum-
KOB [feleBblX My3blKasibHbIX LEeHTpPOB.
Bnpouem, rynkuii, “pasmMeiTbiit” 6ac BO3-
HWKaeT He TONBKO OT 3TOro.

MNpepnaraeTtca cnocob pelweHna aTon
npobnembl — NopaBneHWe pe3oHaHCHOro
“rop6a” pexexkTopHbiM GUNETPOM B BUAE
pe3oHatopa fensmronsua, 4To NO3BONUT
COXpaHWTb BBLICOKYIO 4YyBCTBUTENBEHOCTH
TPOMKOTrOBOPUTENS U NONYYUTL MNALKYIo
AYX. HemanoBaxHO W TO, 4TO pa3mepsl
pe3oHaTopa mansl B CpaBHEHUW C AJIMHOMN
BOJIHBI racumMblx konebaHuit v rabaputbl
AC cyLLECTBEHHO HE YBENNHUBAIOTCA.

MNpu paspaboTke KOHCTPYKUUM Takoro
rpOMKOroBopuTeNna HeobXoaMMO u3me-
PUTHL UK paccYnTaTs YacToTy pe3cHaHca
roNoBKW B Koprnyce 3agaHHoro obnema.
3areM paccuuTbiBaEM Ha 3Ty 4acToOTy
pesoHaTop lensmronsua. EctecTtBeHHO,
Ana pacqeTa HyxHo bpats ob6bem kopnyca
3a BeiNeTOM o6bema, 3aHMMaeMoro gvHa-
MUY4€CKOW roNnoBKon. 3TOT 06bEM ynomMu-
HaeTca [aneko He BCEraa; ans rofoBoOK
avameTtpom 13—16 cMm ero MoxHo npu-
HATe paBHbiM 0,5...1 01w 1..1,5n ana
ronosok gvameTtpom 20—25 cMm. MoxHO
n3mMepuTb 06beM, 3aHMMaeMblii rONoB-
KOW, MEeTOAOM BbITECHEHUSI COOTBET-
cTBylowiero obbema BOAbl, YynakoBaB
OVHAMVK B NONW3TUIEHOBLINM NakeT.
TonuTb €ro NOAHOCTLIO HE 06A3aTENBLHO —
[OCTaTO4HO MOrpy3nTe B BOOQY MarHUTHYIO
cuctemy u Boneluyio vacTte anddysopo-
pepxarens.

Jna pacyeTa 4acToOTel pe3oHaHca ro-
NIOBKW MOXHO BOCMONb30BATLCA U3BECT-
How popmyriown

&:Q$+%¥ ()
(4

roe F, — vacTtota pesoHaHca ronoBkv B
3akpbiTom opopmnenum, I'y; F; — vactoTta
OCHOBHOIO pe3oHaHca rosioBku B csobopa-
HOM NpocTpaHcTee, lu; V,s — 3KBMBaneHT-
Huli 06bemMm, in; V, — 06bem kopnyca, 1.

Tenepb Ha 3Ty 4ACTOTY HYXHO paccuu-
TaTe pesonarop fensMmronsua, npegsapu-
TenbHO BuibpaB 06bEM pexekTOpHOM
Kamepsbl. [ina adpdekTMBHOro nornoweHus
oH pomxeH coctaenste 10...30 % obvema
OCHOBHOWM kamepul. MNMOHATHO, 4TO 4eMm
6onbwe [O6GPOTHOCTE AMHAMUYECKOW
rOJIOBKM (M1 BbILLE PE30HAHCHBIN NWK), TEM
Honblmni 06beM Kamepbl HYXeH, HO Nnoka
30€eCb YUCTeNwan aMnNMpuka, maTemMarTm-
4EeCKOro annaparta y aBTopa HeT.

Ecnn B dopmyne (1) BuipasuTe nno-
ujale OTBEPCTUS Yepe3 AMaMeTp, pac-
KPbITb paguvkansl n COKpatuTh, NOJIy4UmM
BeIPAXEHWE £NA OnpegeneHus puameTtpa
oTBepcTUN (pUuc. 4):

d =ff—«/7rVL, (3)
Co

roe F — vacTora, 'y; Cy — CKOpOCTL 3ByKa
B Bo3ayxe (340 m/c); d — onameTp oTBEp-
ctua, M; L — anvHa oTBEpCTMS (TONWMHA
neperopogku), M; V — obbem pesoHarto-
pa, M°.

MpocTto? Ho Tonbko Ha NepBoIv B3rNAA,
31ux GopMyn [OCTAaTONHO ANA pacyeTta

KopnycoB o6LeMOM B OECATKW NUTPOB
(kak B "CvMdoHun"). Ho npu pazymHom
obbeme pexekTopHov kamepsl (00 3...5 1,
vHaye AC yxe He bynet manorabaputHoit)
¥ TonwmHe neperopogku 8...10 mm gua-
MeTp OTBEPCTUM NONY4aETCA CMEXOTBOP-
HO ManeiM — MUINMMETpsl. Jna Takux
MansiX OTBEPCTUN HEOOXOAMMO Y4UTHI-
BaTb MOrpaHW4HLIN CNOM BO3Ayxa BOOJb
oTBEpCTUA (B ngeane v 4mctoty obpabort-
KW ero noBepxHOCTW) — B peaynsraTe
3¢pPEKTUBHBIV AUaMETP OTBEPCTUS MEHb-
we dwmaunueckoro Ha 1...3 mm. OueBnaHo,
YTO 3TOrc HEeJOCTATOYHO ANa NogaBneHusa
CepLe3Horo peaoHaHca, U 3adpdekTus-
HOCTe nopobHoro dunetpa 6nuska K
HYNI0. JKCNEpUMEHTanNbLHaa NpoBepka Ha
makeTe gByxkamepHoun AC nopreepauna
npegnonoxeHne — notpebHoe no dop-
myne (3) oTBepcTue OvamMeTpom 5 Mm
HUKaK He NOBAUANO HU Ha 4acToTy pes3o-
HaHca, HY Ha "BybHeHue".

Ana pewenus 3Ton npobnemul ecTb
nBa cnocoba. MNepBulit — yBENWMUUTL Y-
6uHy oTBEPCTUS, T. €., NO CYLWECTBY, ne-
penTu K BHyTpeHHemy $a3ouHBEpPTOpY.
Npuuyem ero HeobxoguMo PasMecTUTL B
0oCHOBHOM obbeme kopnyca (puc. 5) — B
NPOTUBHOM CIy4a€ 3aHVMaeMbI TOHHE-
nem o6bEM NpUaETCH BbIMECTL U3 06beMa
PEXEKTOPHOW KaMepbl, YTO YCNOXHUT
pacyer.

BTopoii cnocob — coxpaHuB guameTp
OTBEPCTUN, YBENNUNUTL UX YUCNO; NEPErO-
pooka npu 3TOM NPEBPaTUTCA B pPasHO-
BUAHOCTb NAHENW akyCTUHECKOro Conpo-
Tuenexus (NAC). Takum 06pasom, kaxgoe
oTBepcTue 6ynet npepcraBnaTe coboi
oToencHylo konebaTtensHylo cuctemy co
cBoew CobCTBEHHOW 4aCTOTOW pe3oHaH-
ca. [lna pacwumpeHvs nosnocel nogasne-
HUSI MOXHO Pa3HECTM HYaCcTOTel HACTPOUKU
(Kak 3TO [OenaeTtcsi B MHOMOKOHTYPHBIX
nonocoebix LC-¢punetpax).
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O,qHaKO HYETKOro Kputepus ona onpe-
DeneHvs Yucna oTBepCTui y aBTopa HeT. C
OOHOW CTOPOHBI, UX HE [ONMXHO ObITb
C/IMLWKOM MHOT0, MHaue HapyLiaTCca ycno-
Bua paboTel pesoHaTtopa. CymmapHas
NNoWaaL OTBEPCTUN HE [OMKHA NPEBOC-
xoauTe 10 % addekTvBHOM Nnowaam ce-
YEHUA PEXEKTOPHOM Kamepol (Kputepuin
makcumyma). C apyroi CTOpOHbI, U3 Onbl-
Ta uaroTtoeneHus NAC (nonynspHbix 30—
40 neT Hasan) U3BECTHO, YTO CyMMapHas
nnowase OTBEPCTUM [OMKHA ObiTh COM3-
Mepwvma ¢ nnouwlaasto puddyasopa (kpute-

puii MUHUMYMaA). 3TU KpUTEepun npu
onpegeneHHuIX yCNoBUaX MOryT NPOTUBO-
peuvTs ppyr Opyry, HO 30paBbii CMbICT
NOACKa3bIBAET, 4TO CyMMapHas nnowaas
oTBEPCTUI nomkHa 6biTh HE MeHblue 10 %
ot nnowaau guddysopa:

01S,,<¥S,, <o (4)

Takoe akycTuueckoe odopMneHve
MCNONL30BaHO aBTOPOM Npu pa3paboTke
OTHOCUTENbHO KOMMAKTHBLIX HU3KOYaCcTOT-
HbIX aBTOMOOWMNbLHLIX AC — NONHLIN
obvem kopnycosB He npesbiwaer 10,5 n.
TPOMKOrOBOPUTENWN YCTAHOBNEHHI MNOL,
nepegHUMM cugeHbaMu  aBTomMobuna
Renault Kangoo [2] v paboTaloT B HU3KO-
4YaCTOTHOM 3BEHE CUCTEMBbI C MHOMoMo-
NTOCHBLIM yCUNIEHWEM, HOMUHanbHas Nog-
BOAVMan MOLUHOCTL cocTaenser 35 BT

Ana peanuaauum npoekta 6uinv Bbl-
6paHsl aBTOMOOUNBHBIE 3NAMNTUHECKUE
HU3KO4YACTOTHLIE MOJIOBKU U3 KOMIMNEKTa
TpexnonocHon AC Prology Iridium
IX-69.3¢c [3]. Ux napameTpul BNonHe Tu-
NWYHBI 419 FOIOBOK CpeaHel LIeHOBOW Ka-
Teropum: paamepsl — 6" x 9" (160x230 MMg;
nnowans puddysopa S, = 250 cm®;
3KBUBaNeHTHwli 06bem V,. = 40 n; yactora
ocHoBHOro peaoxaHca F; = 40 l'y; nonHas
nobpoTHoCTb Qs = 0,6; 4yBCTBUTENBHOCTL
SPL = 92 pob/BT/M; MakcumMansHaa Mou-
HOCTb P, = 40 BT.

[ONOBKM TakKoOro Tvna nNpegHasHaqeHsbl
Ana paboTel B aKyCTUHMECKOM 3KpaHe v B
KOpNyCe 3HaYUTENBHOrO 06bema — He Me-
Hee 80 n. JocTynHelv ona ycTaHOBKU Ou-
HaMukoB 06bem — 7,5...8 n (neewivt 1 Npa-
Bbll KOpyca HECKOBKO pasnuyaiotes). MNo
BCEM KaHOHaM HUHErO XOPOLUEro XAaTb He
npvxoamMTCa — B TaKOM KOPNyce YacToTa
pe3oHaHca M nonHaa gobpoTHOCTL (No
dopmyne 2) coctasat F, = 97...100 'y,
Q. = 1,47...1,5. ina knaccuyeckoro 3a-
KpbITOrO KOpryca Ha pegKoCTb OTBpaTtu-
TesibHbIE XapakTePUCTUKK, He Tak nn? U
3TO €le He CaMbll XYOLWW BapuwaHT,
NOCKOJIbKY A@HHblA  TUN  AUHAMWKOB
BolbpaH C y4eTOM 4acTOTbl pEe30HaHCa.
IOna amHamMurkoB 6" X 9 MaccoBbIX cepuit
vyactoTa F, = 50...60 'y n nokasarenu 6y-
OyT ewe xyxe.

B kavecTBe pa3ymMHOro komMnpomuvcca
Mexay XenaHuaMu U BO3MOXHOCTAMU
611 BoIOpaH 06LEM PEXEKTOPHOW Kame-
pel 1 1. TomumHa neperopogku — 8 Mm.
No d¢dopmyne (3) nonysaem pmameTp
otBepcTua 5,7 MM. 4106l CKOMNEHCUPO-
BaTh HEM3BEXHLIe NOrpeLwHoCTU pacyeTa
W U3roToBneHusi, pasbpoc u naMeHeHue
XapakTepUCTUK AUHAMUHECKUX FONOBOK
CO BPEMEHEM, PE30HATOP BLIMNOMHEH ABYX-
YACTOTHLIM. HacToTbl nornoweHva pas-
HECEeHbI BbILLE W HUXE PacHeTHOW YacToTsl
pe3oHaHca TakuMm 06pa3oMm, 4To ux cpen-
HEe reoMeTpuy4ecKkoe COBNAAaEeT C HeW.
Hna sToro B neperopogke BuinonHeHo 50
oTtBepcTuii guametpom 5 mm m 30 oTeep-
cTuit guameTpom 6,5 MM. YacTtoTwl
HaCTpoWkn — cooTeBeTcTBEHHO 851 110 Ty
(popmyna 1). CymmapHas nnowaas OT-
BepcTuii coctaenseT 20 cM’ 1 pacnpege-
NeHa mMexay OTBepCTUAMU PasHoro ava-
MeTpa NPYMEpPHO NMOPOBHY.

Peaynsratel namepenHuii rotoson AC
MOryT rokasaTteCs (aHTacTU4ECKUMMU:
yactota pesoHaHca — 55...58 'y, pob-
poTtHocTe — 0,83...0,85. YBepeHHo v 6e3
WUCKaXeHW BOCNPOU3BOAUTCA OuanasoH
oT 50 U, ¢ He3HauuTenbHLIMU UCKaXe-
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Mpuem crarte
Bonpochbi

PAANO Ne 5, 2009

loToBLIV KOpNyC 3a-
wnaknesaH, obpaboTaH
wnndoBansHOW Matuu-

3BYKOMOMIOTUTENA; ANS NOAKMOYEHUA
NpoBoJoB Ha GOKOBOW CTEHKE YCTaHOB-
fleHa CTaHAapTHanA Yallka C NPYXUHHBIMK

. ., P “te® . o . o HOW, MOKPLIT aBTOMO-  KOHTaKTamu.

G ettt o %o te%,° o, GuIbHON MacTUKON "An- HekoTopsle 3aTanel uarotosnienmna AC
N D 1' ¢ ., ¢ TUrpaBui”, 3aTem okpa- nNpeACcTaBNeHbl B UMOCTpaumsx. Tak, Ha
el U ° ¢ L,* weH. Ha nuuesylo na- ¢oto puc. 6 nokasaHsl neperopogka u

¢ 00 ¢ . ¢ Henb HakNeeH OeKopa- PeXeKTopHas Kamepa B npoLecce Uaro-

- TUBHBIV anlOMWHWPOBaH-  TOBNEHWs, BUA, c3aau. B neperoponke
_ HblM NnacTuk. K wnaHro-  BWAHBI OTBEPCTUS; 3apHAS U OOKOBbIE
yTy MPUKpensieH KyCOK CTEeHKU PEeXEKTOPHOW Kamepsl ele He
Puc. 6 MAKOro NOpOoNoHa, Bul-  ycTaHoBneHsl. Ha doTo puc. 7 — nepero-
R ! : nonHaWUn  GyHKUMKM  poaKa U pexeKTopHan Kamepa B npouec-
Puc. 7 T Puc. 9
.. ’
N ° L] .o. .« & "
3 ACLTICR .
\ T
. 1Y
\ ce uaroTtoeneHus, Bug cboky. Xopowo
! Puc. 10 BuaHo nonepevHoe ceveHue Kopnyca
n cTelku getanen. Ha ¢oto puc. 8
2 2 » s [OKasaHa repmeTusaums PexekTop-
HOW Kamepbl (BUS cnepeam). 3aaHsasa v
N . H0OKOBLIE CTEHKU PEeXEKTOPHOW Kame-
. pbl NpukneeHsl. Ha ¢oto puc. 9 B
T T T e OTBEPCTUMN NEBOro Kopnyca (Bug cne-
! peaou) BugeH wnaHroyr. Ha ¢oTo
puc. 10 nokasaH atan oTgenku nade-
W, a K LWNaHroyTy npukpenneH nopo-
noH. Ha doto puc. 11 — rotosas AC.
Puc. 8 - Y Ee neBuivt v Npasblii (POMKOroBOpUTE-
5 5 nn yctaHasnuealoT nog nepegHuMn
> @ CUaEHBAMM, Kak noka3aHo Ha $oTo
Y puc. 12.
, ’ \\ - > 5 YepTexu kopnyca He NpuBOAATCA
e T o HamepeHHo. Bo-nepBuIx, Ana gomatu-
Hen aKyCTUKM CTOJiIb Npuiyanmebie
T GHOPMEI COBEPLLEHHO HE HYXHBI — OHU
i . VMEIOT CMBIC/T TONIbKO Ans Renault
7 — Puc. 11 Kangoo WMeHHO B 3TOI koMnnekTa-
" N UMW, MMEHHO C TakKMMu CuaeHbAMM
‘ o (noaTomMy Ha Koprnyce nog neBbiM
- ! \ - CMAEHLEM NOABWICA cxoc):' labapwutbl
onpegensnuce "No Mecty” ¢ Nnomo-
[ WO KAPTOHHLIX WabnoHoB, 3aTemM —
1. KapTOHHOro MakeTa koprnyca. Bo-sTo-
\ ‘ 5 L4 ., bblX, akycTuueckoe odopmieHue
A k paccumTaHo He TONbKO Mo, onpene-
NeHHYI0 MOAenNb, HO U Mo, COBEPLLEH-
~ HO KOHKPETHbIE 3K3eMn1apbl AMHaMu-
KOB. 3TO HE 03HAa4aEeT, 4TO AN NOBTO-
HUsaMKU u ocnabneHnem — ot 40 Iy, 3By- -
HaHWe My3blKalbHbIX KOMMO3ULWIA OTNu- R
4YaeTcA NIOTHLIM U MATKUM GacoMm. Puc. 12
Kopnyca AC BbiNOSHEHHl M3 Tpaau- N -
LUMOHHBbIX MaTepuanos — ¢aHepsl 1 MOD
Ha 3NoKCUOHOM knee. B cpegHen vactu Wi -
Koprnyca yCcTaHOBRNeH MNOAKPEnnawmn - il
LINaHroyT. [na NOBBILWEHUA XECTKOCTU ,&\\ﬁ ‘ . )
BEPXHEWN W HUXHEW CTEHOK B NPOMEXYTKaxX T -, ' T
MEXIy LUNaHroyTomMm u GOKOBLIMU CTEHKA- L = C
MU BKneeHsl nnactvHel MAD (nammnHar), - - - > »L) )
3aTeM CTEHKU 3aNuTebl CMNIOLHBLIM CNOEeM - . — .
3MNOKCUOHON CMONbl U NporpeTsl peHoMm. K J
3apHAa cTeHKa NOrNoTUTENLHOW Kamepsl, A
BEPXHWUIA U HUXHWUIA CKOCHI BLINOMHEHBI U3 - - /-
MO®. TonwwmHa CTEHOK Kopnyca [ocTura- - - b ‘ - T
eT 30 MM, NPOOOIXUTENBHOCTL CYLUKU ®

nepeg GuHULWHOW 0B6paboTKoN Kopryca —
12 pHe.



PeHUs HyXHO uckate umeHHo Prology
Iridium IX-69 v Hukakue gpyrue — Ho ans
OpYyrux gvHaMu4eckmx rofioBoK v napa-
MeTpel ByayT gpyrve, Nno3ToMy BECh pac-
4eT npugeTca npogenare 3aHoBo. W ana
LOCTUXEHUA MaKCUMansHOro peaynsraTta
fy§LIe napameTpsl U3MepuTh, a He 6paTs
M3 CNpaBoYHMKA — OTKIIOHEHUA GblBalOT
[0BO/IbHO 3HAYUTENbHBIMU.
MNMpepnoxeHHaa MeToavka NPUMeEHWU-
Ma u K pacuety gomawHen AC. lNo-

CKoNbKy MaccorabapuTHele nokasatenu
TaMm He CTOJIb CyuleCTBEHHbI, K NPOEKTU-
pOBaHUIO MOXHO noaxoguTe 6Gonee
rmbko — HauuHana c Buibopa anHamuye-
CKux ronoBok. CpegHe- U BbiCOKOYa-
CTOTHbIE FPOMKOroBopuTenu ﬂOMaLUHeﬁ
AC, a Takxke pasgenutensHule GUNLTPSI
cnegyeT BbibMpatb vcxoma w3 onTu-
ManbHOro conpsXxeHus rpaxHul pabouen
NoJIOCHI 4aCTOT pBNA UCNOJib3yeMblX
roNnoBOK.

YM34Y Ha KOMNNEeMeHTapHbIX

TpaH3ucTopax

C. TPUIrOPBEB, noc. lNMonosa, KoMmcoMonbCKU p-H

Xabaposckoro kpasi

Yeunurens MOLHOCTH OT/IMYAETCH CUMMETPuEN CTPYKTYPbl,
HCNOoNb30BaHUEM HeCKoNbKkux netesns OOC, crabunusupyioujen
pexumbl kackagoB YM3Y4 npu nameHeHun HanpsiXeHus NUTaHus B
wupokux npenenax. Takos YCUANUTENIb MOXHO HCNOJ/b30Barb U C
KoM6uHupoBaHHON 06paTHON CBS3bIO BBEAeHueM netnu obuweii 0OC
Mo TOKY Harpysku, Kak 31O CAEeJ/IaHO B aHaIOrANYHbIX YCUTUTENsIX C
MOBBILUEHHbIM BbIXOAHLIM COMPOTUB/IEHNEM.

~¥ pennaraemMslii BHUMaHUWIO uutaTeneu
1 2 YM34 umeeT CUMMETPUYHYIO CTPYK-
Typy W BbINOMHEH HA KOMNMEMEHTaPHbIX
6unonapHelx TpaHauctopax. Ocoben-
HOCTb yCUNWUTENss B TOM, 4TO BXOgHas
Luens Kaxaoro nocnenyluwero kackana
nUTaeTcA OT KONNEKTOPHOM Lienu npegbl-
pyulero. Takoe NoCTpoeHwe No3BOSUNO
no6uTLeH BICOKOro koadpduumeHTa ycu-
neHus npuv 6onbloN Neperpy3oqHoOn
cnocobHocTu. YM3Y4 pabotocnocobeH
npu 6onblumx kKonebaHuax nuTalowero
HanpsXeHus, U ero 3Ha4eHue orpaHuye-
HO obnacTteio H6e3onacHoln paboTtel Npu-
MEHEHHbLIX TPaH3UCTOPOB M OKCUOHBIX
KOHOEHCaTOpOB.

Ha tpanawuctopax VT1 u VT2 (cxema
Ha PUCYHKE) NOCTPOEH WUCTOYHUK TOKa,
cozpgawuero Ha peauctopax R4, RS
HeobxoauMOEe NOCTOSHHOE HanpsXeHue
mexay 6azamu TpaHaucTopoB VT3, VT4
NepBoro  yCU/AWUTENBHOMO  Kackapa.
NopcTpoeunsiti peaunctop R2 cnyxut ana
KOPPEKLUN CMELEHUA MNOCTOAHHOro
HanpsXxeHvn Ha Buixoge YM3Y.

BxopHow curnan, npoviga yepes nac-
cuBHole ®BY (C1R,) n ®HY (R4C2,
R5C3), noctynaer Ha 6a3bl TpaH3UCTO-
pos VT3 un VT4, KoTopble yCUINBaIOT ero
Nno HanpsXeHWto U ToKy. Ha TpaHaucTo-
pax VTS5, VT6 cobpaH BTOpow ycunuTens-
Hull Kacka. MowHele TpaHaucTopsl VT8,
VT9 ycunuvBaloT curHanel No TOKY.
MopcTpoeyHeim peauctopom R13 ycrta-
HaBAUBaKT NpuU perynavpoBke nocTo-
AHHLIM TOK TpaHaucTopoB VT8, VT9 B
vHtepsane 10...20 MA.

Crabunuaauma pexvmoB Kackagos
BOCTUraeTCca HEeCKOJIibKUMU neTnamMu
0OO0C. MoxHo pobuteca 6onbwein cTa-
6unusauum Toka nokosa YM34, ecnu
3MuUTTEPBl Tpanauctopos VT 1, VT2 noa-
KJlouUmnTL K pe3nctopam R14, R15, HO
npu 3TOM, BO3MOXHO, notpebyetcsa
HEKOTOpas AOMNOJIHUTENLHAA YacToTHas
Koppekuua ycunutensi. B npoTvBHOMm

cnyyae 3T pe3ucTopsl LenecoobpasHo
WCKNKYNTL.

Bce ycunutensHsule kackagel pabo-
TaloT B peXxvmMe HeBGOobLOro NOCTOAHHO-
ro ToKa, 4TO NO3BONWUJIO AOBUTLCS BLICO-
koW cTabunsHoCcTW pabotel YM3Y B

o4 ‘IUUUMKXZ5 B
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Pepnaxkrop — A. Cokonos, MumocTpaymm — aBTopa

6onee 5 kOM, a HepaBHOMepHOCTL AYX
OYeHb He3HauuTensHa. OcTansHbie Napa-
MEeTpLl YCUIMTENs 3aBUCAT OT CONPOTHB-
NIEHUA Harpy3Ky 1 HaNPSAXeHWa NUTaHus,
KOTOpOE He BOMKHO NpeBbilwaTts +/-40 B
(VCTOYHUK BBYXMNONAPHOrO HAaNPXeHWs).
Mpun yKaszaHHOM Ha CcxemMe HanpsXeHWu
NWTaHWA HOMWHaNbHaa MOWHOCTbL Ha
Harpyake conpotusnesvem 4 Om npw-
MepHo pasHa 25 BT. TakoW MOLHOCTU
Npu UCNnonbL3oBaHnu AC ¢ HYyBCTBUTE b~
HOCTei0 88...90 ob/B1/M B 60onbluMHCTBE
Cny4aeB AOCTaTOYHO ANA XWNbIX NoMe-
WEHUI.

MowgHocTte TpaHchopmartopa 6noka
nuTaHna gNa AByxXKaHaneHOro ycunurensa
cnegyet Buibupate He MeHee 80 BT, a
BbINPSIMUTENM BLINOJHUTL Pa3aeNsHbIMU
AN9 KaXA0ro N3 KaHanoe.

Bmecto TpaHauctopoB  KT814r,
KT815I" MOXHO NpyMMeEHATL COOTBETCT-
BeHHO cepun KT816, KT817, a takxe
Gonee  BoicokouacTtoTHole  KTB46A,
KT6266 (KT626B) nn6o vx vmMnopTHue
ananorn.  OkcupHue
KoHgeHcaTopbl — K50-6

+t208 43 cootBeTcTBYIOWEE

Vot
4220

SH= 0y

vrt

737025

V75
E‘ KTB14I
v

AT819T >

HanpsxeHve (C 3ana-
coMm He meHee 20 %)
wnn  manorabapuTtHele
WUMNOPTHBIE, Hanpumep
JAMICON. OkcugHole
KOHAEHCcaTopHI xe-
natensHo  WYHTUPO-

R14[_
7

Vig

RH 3[70

BaTb NMNAEHOYHLIMW KOH-
peHcatopamu K73-9,

oy

vr7
KT31025
R8 <
30

N

vry
KT31076

Y vz
4220

R7[) R1
300 17 2

20
KT8151

K73-17 €MKOCTbIO0
0,47...1 MKD.
TennootBogwl AOns
MOLUHBIX TPaH3UCTOPOB
obazaTensHel, UX MUHW-
ManbHYI0 NOBEPXHOCTL
paccynTLIBAIOT UCXOASA
13 nnowgaam 200 cm? Ha
10 Bt pacceuBaemoit
MowHocTu. Ctabune-
HOCTU TOKa MOKOS yCu-
nutens [OoCTUraloT,
R15 [ obecneunB Tennoesowm
1 KOHTaKT TpaH3ucTopa

I_} Bbixod §

vig
KI8181

_1+ ¢5 4000mKx

I X256

uenom. fNpu aToM NpakTU4eECKn BCE Kac-
Kagsl ycunutensa moryT obecrneunTts
aMnnuTygy ToKa Harpysku (nocnegpyio-
ujero kackaga), 3amMeTHO NPEBLILLAIOLLYIO
TOK NOKOS, 3TUM BOCTUraeTCs NOBLILLEH-
HaA CKOPOCTL HAPaCTaHUS HANPSXEHWS.

HyBCTBUTENBHOCTL  ycunauTena —
1,1 B (3dd.), ee MOXHO HECKONLKO
noBeicuTe nopbopom peauctopa RY,
BXOQHOE ConpoTuBneHue B nonoce 34 —

VT7 ¢ ogHVUM 13 Tenno-
-208 OTBOOOB.
MNpw gnuHe kabeneu
K aKyCTM4YEeCKOoW cucTe-
me OGonblie 3 M Ha BuIXOgE ycunutens
uenecoobpasHo BkmounTb RL-3BeHO
(napannensHO BKIKYEHHLIE PE3NCTOP
conpoTuenennemMm 10 OM 1 KaTywka WH-
AYKTUBHOCTU 2...3 MKIH). 31O 3awmTuT
ycunutens OT BAUSIHUA  E€MKOCTHOM
Harpy3ku, CHUWXalowen yCTONYMBOCTb
yeunutens ¢ obwen O0C.

PenakTop — A. Cokonos, rpaguka — I0. AHgpees
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14 O yucTtke nuH3bl NKA4

My3biKanbHOro yeHtpa LG
B. PYBLIOB, r. AcraHa, KasaxcraH

My3bikanbHble LEHTPbI C YeUHAXEPOM Ha TPU AUCKa [OCTAaTOYHO
nonynsipHsl, U UX HE4YacTble OTKa3bl B paboTe — oAuH N3 NOBOAROB, MO
KOTOPBLIM paguomiobuTenu MMeloT BO3MOXHOCTb NMO3HAKOMMUTBLCS C
BHYTPEHHUM YCTPOHACTBOM ay[MOKOMIIEKca. 3arpsi3HeHue JINH3bI
yuTalouwero ycrpoiicrea — Hambonee BepossiTHasi NpuYNHa OTKa3a B
pabote npourpbiBatens komnakt-guckos (IMKA). Kak nposectu
OYUCTKY JSINH3bI, HE HapyLwas IOCTUPOBKYU ONTUYECKONA CUCTEMBI, N
pacckKkasaHo B CTarbe C MJUNHOCTPALMUAMMU CaMOro npoyecca.
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Ten. 608-83-05

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

MNpuem craTtaii

PAZIMO Ne 5, 2009

OMaLLIHUIW My3bIKanbHLIN LEHTP $up-

Mel LG (nokasaH Ha ¢oro 1) moge-
ne FFH-262A/L/S/AX/AD, FE-262E,
FFH-363A/L/S/AX/AD w FE-363E nocne
HECKONBbKUX NET 3KCNyaTauum HaumHaeT
naeartb c6ou. JJoBONLHO 4acTo OTKa3 npo-
ABNAETCA OTCYTCTBMEM BOCNpoM3Bege-
HWA C KOMNaKT-gucka. MNpuanHon ToMy —

doto 1

ounuaTe Yepe3 OTBEPCTUE ANAMETPOM
6 MM B nnactmMaccoBoW pame Luaccwu
npakTuyecku Hayrag. MNoatomy nonoxu-
TENbHLIA Pe3ynsTaT Takoro pPemoHTa
yaancs He ¢ NepBoro pasa, a nvile nocne
HECKONbKUX MNonbiTok. [a n Benuk 6wuin
PVCK CMECTUTb MOMOBKY OT YCTAaHOBNEH-
HOro Npw cBOpPKE NONOXEHWSA.

Noatomy a
npepnarailo opyrow
cnocob ycTpaHe-
HUA 3TOW Hewuc-
npaBHOCTH —
MEHEE TPyLmoOeM-
. Kun, 6onee 6eso-
) nacHelh un ynob6-
=

LT AR 2

Huld. Ero npounaeo-
OAT B clienylowem

:—"‘E‘—_——- nopsake.
[ s ‘. Bxniouaot My-
e / 3bIKaNbHLIN LEHTP,
, BbIOBUraloT Kaper-
- - - L] Ky C KOMMNakT-guc-
! ~ KamMv W ygansioTt
. nx. He 3apgsuras
T KapeTtkn u He Ha-
XUMasa KHOMKY Bbl-
doro 2 . doto 4
| \\\ [ -
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3arpss3HeHne JIMH3bl YUTAIOWEro yCTPou-
ctBa. B xypHane paHee onybnukoeaHa
3ameTka O MEeTOQMKE YWUCTKU JIMH3sl B
NKA, n a9 nonpoboBan BOCNONL3OBATLCA
npesnoxeHHeiMM pekomeHgaumamn. Op-
HakKo MeToauKa oKa3anacb BecbMma Tpy-
[OEMKOW: npuxoaniocs CHUMaTL
HECKOMNBKO KPbILWEK Kopnyca, npy 3TOM
npuwiock “nomate rofioBy”, OTKpuIBas
XUTPOYMHBIE 3awWesiKu BEpPXHEW nnacT-
MacCOBOW KPBILLIKU KOpryca v pPuUCKya
nonomats UX. Ja v nuH3y NpyUxoaunoch

€

KMoYeHUa NuTaHua(!), BLIHUMAIOT ceTe-
Byl0 BWIKY W3 po3eTtku. [pu Takom
BbIK/TIOYEHUWN annapaTtypsl KapeTka ocTa-
€TCH B OTKPLITOM MNONOXEHWM, a pama co
cuMTBIBaIOLLEN FONOBKOW ocBoboxaaeTcs
OT 3aXBaTOB W €€ NnepeaHan 4acTb Onyc-
KaeTCA BHU3 Ha COOTBETCTBYIOLMIA YNOp,
4TO obneryaer B pansHEMLLEM ChEM y3na
[N9 YUCTKM.

3arem cHuMalOT npaByld OOKOBYHO
KPBILWKY YCTPOWCTBa (CMOTPEeTb cnepe-
awv!), BLIBUHTMB wWecTwb wypynos. lMpo-

M3BOOST YNCTKY BHYTPEHHOCTEW Nblieco-
com cnocobomM BcaceiBaHWA Nblnv (ons
yO3neHus Nbinu B TPYBHOOOCTYMHLIX MEC-
Tax cnegyet WCMONb30OBaTb KUCTOMKY) W
NPOTUPKW BETOLLLIO.

KopnyCc My3ablkansHOro LeHTpa ykna-
OBIBAIOT Ha NIEBYI0 GOKOBWHY (Ha 3aKpbITYIO
KPBILLKY) ¥ BBIBUHYMBAIOT 0AuH BonT Kpen-
NEeHUA (BEpXHUI B TAKOM MOJIOXEHUMN) OCU
pamel cumThIBaOWEro ycTpoucTeBa (Ha
®0oT0 2 60T, KOTOPLIN HYXHO BbIBUHTUTS,
nokasaH xanom oTteepTku!). Pamy BuiHU-
MaloOT 13 OCTaBLUEroCs HETPOHYTHIM BTO-
pOro y3na KpenneHvs ocu (cnerka BBepx un
Ha cebs) n nosopaumealoT K cebe nuH3oNn
cuuTeiBatowero anemexra (poro 3) (npo-
BOAA HE OTCOERMHSIOT!).

HYuCTKy IMH3LI NPOM3BOAAT NMasIOHKON C
BaTou (¢doro 4) B Tpu 3Tana: cHavana
cyxoi BaTtou (ypanfioT nbilb), 3aTem
BaToW, cmoueHHow B cnupte. MNocne ero
BbICbIXaHWSl CHOBA NMPOTUPAIOT JIMH3Y CYXOW
BaTOW A9 yAANEeHNS BO3MOXHOrO HaneTa.

MNocne YcTkKM ycTaHaBNuBAKT pamy Co

®oT10 3

21
4

CHUTLIBAIOLLEN FOJIOBKOWN HA MECTO, 3aTeM
6OKOBYIO KPbILLKY KOpPryca v NpoBepsioT
paboTy My3elKansHOMO LeHTpa B pexvmMe
BOCNPOU3BEAEHWS C KOMMNaKT-AMUCKa.
Takas npouenypa peMOHTa 3aHUMaeT
BCEro HECKONIbKO MUHYT (MONOXUTENbHBIN
pe3ynsTaTt AOCTUraeTcs C NEPBOM NONbIT-
ku!), oHa meHee Tpygoemka, Bonee 6e30-
nacHa Ana camoi annapartypsl U HAMHOMO
kompopTHee Npegplaywero cnocoba, nbo

Pepaktop — A. Cokos108B, ¢poTo — aBropa



HOBOCTU BELWAHUA

M. MUXAHJIOB (RV3ACC), r. Mocksa

PAZIMOBELLAHVE
POCCHUSA

MOCKBA. lNpembep-muHmcTp B. MytnH
nopaepxan npegnoxeHne MmHKOMCBA3N
P® w3kickats cpepcTBa Ha copepXxaHve u
pemoHT LLlyxosckor TenesnanoHHom batu-
Hu B Mockse. MNpu 3TOM OH 3ameTun, 4To
"HallHA ABNAETCA OOHWUM W3 CUMBONOB
Hawlero TenesugeHus”. [maea npaBuTenb-
CTBa Takxe noaaepxan waoew npuceoe-
HUS HEeOABHO 3anyweHHOMY CMYTHWUKY
CBA3W MoCnegHero rnokoneHus “3kc-
npecc-AM 44" umeHn NepBOOTKpLIBaTENA
pagvo Anekcangpa MNonosa.

¢ Buoicwuwmin  apbutpaxHeii cyn P®
3anpeTun TPaHCNaUMIo ayavopeknamsl B
obwecTBeHHOM TpaHcnopte B nobom
Buge. [lencieve 3anpeta pacnpocrtpa-
HAETCHA HE TONBKO Ha BUOEOPOMKM, CO-
NPOBOXAaeMbIE 3BYKOM, HO U Ha PeKiam-
Hble 0ObABNEHUs, TPaHCIMpyeEMble Yepes
ouHamukn. OcHOBaHWEM ONs Takoro pe-
weHua cyaa nocnyxuna crtates 20 3akoHa
"0 pekname”, B KOTOpPOW roBopuTCa O
HELOoNYCTMMOCTU PacnpoCcTpaHeHus 3By-
KOBOW peknambel C UCNONMb30OBAHUEM
TPaHCMOPTHLIX CPEACTB.

¢ ®OIYN "MockoBckaa ropogckana pa-
auoTpaHcnsaumoHHaa cete” (MIPC) aa-
K/IO4MIa OrOBOP CPOKOM [0 NATU JIeT C
"MocTenekomMom”, BXOOAWMM B XONQUHI
"HaumoHaneHble TEeNeKOMMyHUKaLummn" —
HTK, nHa nocTtpoenue umdpoBown ceTu.
"MocTenekoM” cospact pna MIPC eeige-
JIEHHYI0 KOPNOpaTUBHYIO CETb nepenaqv
faHHbIX. Kananel "MocTtenekoma” coepu-
HAT Bonee 400 TexHonornyeckmx obbL-
ektoB MI'PC, NoBLICAT OTKa30yCcToW4u-
BOCTb TPaHCNALMOHHOW CETU W yny4yiar
ee ynpaensemocts. Kpome toro, M'PC
CMOXET pacLUMpUTL KONMMYECTBO TpaHC-
nMpyeMblx kaHanoB. Ceiivac ux Bcero Tpm:
"Paguo Poccuun”, "Mask™ un "ToBoput
Mocksa!”.

¢ Ha wactote 96,0 My, Havan paboty
nepepatyvk pagvoctaHumm "Bosxkx FM”
(oHa xe "Paavo nytewectsuin” unu “[o-
poxHaa BonHa"). Tenepb B MOCKOBCKOM
nvanasoHe YKB-2 He ocTanocs HYU ofHOM
cBobopgHOM YacToTsi!

¢ MockoBckas paguoctaHuma “"KuHo
FM” (98,0 MI'u) nnaHvpyeT B TpeTU pas
CMEHUTL KOHLENUMIO N CTaTb "pasroBop-
HBIM™ PaaMOo, PACCHUTAHHLIM HA LLIMPOKYIO
ayomtopmio. Hanomuum, uto B OKTAbGpE
2008 r. paguocTtaHuma "KuHo FM" yxe
cMeHwna ceor ¢popmart, U B MHTepBanax
Mexay My3bikallbHbiMU Npon3seseHnaSMmn
Havana 3ByyaTe 3acTaBka "98 FM — 98
XWUTOB".

¢ Ha cante PWA "HoeocTtu”
(<www.rian.ru>) nosBuICA HOBLIA Cep-
BuC "3BykoBsle PUA HoBocTu”, no3sonsio-
Wi NpocnywaTe KpaTtkyld nogbopky
OCHOBHBIX COOBLITUIA MocnegHero vaca.
AyOoMOHOBOCTW NpPEACTaBNEHbl B OBYX
dopmMarax: B BUGE MUHYTHOW noabopku
aHoHcoB "60 cekyHa" u "MonHel BLINYCK™
NPOAOIXUTENBHOCTLIO B HECKONMBKO MU-

Bpems eciogy — Beemmproe (UTC), ecam He yxasa-
Ho uHave. Bpems MSK = UTC + 4 y (nethuii nepuos).

HyT. CogepxaHve 3BYKOBbIX 3anucent 06-
HOBNAETCA MO Mepe NOCTYNJIeHUA HOBOW
vHdopmauun. MNoka cepBuc paboTtaeT B
TECTOBOM PEXUME: BbiNyCKU 0OHOBNAOTCA
TONBKO No pabounm gHam ¢ 10.00 go 17.00
(No MOCKOBCKOMY BpPEMEHWN).

CAHKT-NETEPBYPT. [eiictBylowue
pagvocTaHuMm (Mo COCTOSHUIO Ha KOHeEL,
mMapta 2009 r.):

— [fvHHBIE M CpepHue BONHbI (4acTo-
Tol B KI') — 198 n 549 — "MasK”; 684 —
nooyepenHo "PagoHex”, "HEPPC", "Hapoga-
Heit PakTtop”, "Crnoeo”, "CBobGoaHuit To-
noc”, “TpaHc-MupoBoe paavo”, "Mpaeo-
cnasHoe paauvo CaHkT-leTepbypra”; 828 —
noouepepHo "Cnoso”, "lMNpaBocnaesHoe
paavo CankT-MNeTepbypra”; 873 — "Paguo
Poccun”; 1053 — "Mapua”; 1089 — "Te-
oc”; 1125 — "Opden” (Mockea); 1188 —
"Hemeukaa Bonna" (fepmanua); 1260 —
"Bu-bu-Cu" (Benvkobputanus); 1323 —
noovepenHo “Tpap Metpos™, “TpaHc-
Mwuposoe pagmo”, "PapoHex”, "Ceoboa-
Huld Tonoc”; 1440 — "3eeapa”; 1494 —
"fonoc Poccun™ — BelaHve B Hanpasine-
Hum cTpaH CeepHow EBponel (nooyepea-
HO "BcemupHas Pycckas cnyx6a”,
"Coppyxecteo”, "Pycckoe MexayHapoga-
Hoe paguo”).

— DOwvanasoH YKB (vactotel B M) —
66,30 — "Pagvio Poccum™ n "Poccus —
CankT-NeTtepbypr”; 67,45 — “"Mask”;
68,24 — "Love radio”; 68,66 — "BaHa”;
69,05 — "lapoapuka”; 69,47 — "Metep-
Gypr"; 71,24 — "Bantuka”; 71,66 — "Pet-
po FM™; 72,14 — "Hawe paagvo”; 72,68 —
"Espona Mnoc™; 73,10 — "Menogusa™;
73,82 — "Makcumym”; 87,5 — "Haswra-
Top — JopoxHoe paavo”; 88,0 — "Petpo
FM"; 88,4 — "Astopagmo Cankr-lNeTtep-
6ypr"; 88,9 — "lOmop FM"; 89,3 — "Bectn
FM"; 89,7 — "3enut”; 90,1 — "Spmutax”;
90,6 — "Xut"; 91,1 — "Kekc FM"; 91,5 —
"3xo Mockeul" / "3xo Metepbypra™;
100,1 — "Bans"; 100,9 — "MNeTtporpag —
Pycckuir LWancon™; 101,4 — "3nspo-
paawo”; 102,0 — "POKC Ceepo-3anag”™;
102,4 — "MeTpo"; 103,4 — "DFM" ("Ou-
Hamut FM"); 103,7 — "Oetckoe paauo”
("Aem FM"); 104,0 — "Hawe pagmo”;
104,4 — "Lancon™; 104,8 — "Bantuka™;
105,3 — “Love radio”; 105,9 — "MoHTe-
Kapno” ("Mvtep FM™); 106,3 — "Pekopa”™;
107,0 — "Mask FM" (GuiBLl. "Mask-24");
107,4 — "buaHec FM"; 107,8 — "Pycckoe

aamo”.

HOBOCUBMUPCK. 3peck Havana pa-
6oTaTtb paguocTaHuva "Java” (vactota —
106,7 MI'u). MowHocTs nepepativka —
1 kBT, 3oHa oxsata: HoBocmbupck v ero
okpecTHocTu B paguyce 100 km, Bknovas
Bepanck, WUckutum, O6b, KpacHoobck,
MawwuHo.

NMEH3A. Ha vactore 105,2 My Hava-
JIOCh BewaHve pagmoctaHumm "3kenpecc”.

Papunokomnanus "Tonoc Poccun™

Bcemupras Pycckas cnyxb6a:

— B Hanpaenenuu EBponsl (4acToThl B
kly): 06.00—15.00 — 999;

08.00—10.00 n 12.00—13.00 — 9730
DRM (undposas mogynaums B cTaHpapTe
DRM}); 13.00—14.00 — 9750 DRM; 16.00—

18.00 — 999, 7310; 17.00—18.00 — 630,
999, 1431, 1575; 17.00—20.00 — 11630;
18.00—19.00 — 1494; 18.00—20.00 —
7310; 19.00—21.00 — 1215; 20.00—
23.00 — 999; 21.00—22.00 — 630, 693,
1323, 1431, 1575.

— Ana Mockeul 1 Mockoeckor obna-
ctm (vactotsl B kiy): 19.00—20.00;
21.00—22.00 — 612.

— B Hanpasnenun Asctpanum n Hosoit
3enanawm (vacTotel B kTL): 12.00—14.00 —
12030, 15660.

— B nanpasnenum LieHTpansHoi Ame-
pukn (vactotel B klu): 01.00—03.00 —
7260.

— B nanpaeneHun Asum (4acTtoThl B
k'u): 02.00—04.00 — 15735, DRM; 15585,
157585; 12.00—14.00 — 1143, 1503,
9745, 12030; 13.00—14.00 — 12055;
15.00—16.00 — 1251, 12055; 15.00—
20.00 — 1503.

— B Hanpasnenuu KOro-BocTtouHom
A3nn (vactotbl B klu): 12.00—13.00 —
7390; 12.00—14.00 — 15660.

— B nanpaenexnum Bnvixnero n Cpea-
Hero Boctoka (wacTtotel B KMy): 01.00—
03.00 — 972, 1503; 01.00—04.00 — 648;
06.00—11.00 — 864, 1377; 11.00—12.00 —
648; 12.00—14.00 — 864, 1143, 1377;
12.00—15.00 — 13755, 13870; 12.00—
20.00 — 1503; 13.00—14.00 — 15540;
14.00—15.00 — 11985; 14.00—16.00 —
1170; 15.00—16.00 — 1251; 17.00—
18.00 — 15540; 17.00—19.00 — 1170;
17.00—20.00 — 648; 18.00—19.00 —
11610; 19.00—21.00 — 12055; 20.00—
21.00 — 1170.

— B nanpaeneHuvu ctpax Bantum (Yac-
ToTel B klW): 07.00—15.00 — 1170;
17.00—20.00 — 11630.

— B Hanpaenennn benopyccum (vac-
ToTel B Kkly): 07.00—15.00 — 1170;
16.00—20.00 — 7310; 18.00—20.00 —
1413.

— B HanpasnexHun YkpavHoel u Mon-
naeum (4actotel B klu): 06.00—08.00,
cybbota—BockpeceHbwe: 08.00—09.00,
09.00—15.00, 16.00—18.00, 20.00—
23.00 —999; 12.00—15.00 — 1548.

— B nanpaeneHum ctparn CHI™ B Cpeg-
Heli Asum (vactoTtsl B ky): 01.00—03.00 —
972, 1503; 01.00—04.00 — 648; 02.00—
03.00 — 7410; 05.00—07.00, 09.00—
12.00 — 972; 06.00-08.00, 11.00—12.00 —
648; 12.00—14.00 — 1143, 15660; 12.00—
21.00 — 1503; 13.00—14.00 — 1251;
13.00—17.00 — 12055; 14.00—18.00 —
9800; 16.00—19.00 — 1026; 17.00—
18.00 — 5925; 17.00—20.00 — 648.

— B Hanpaenenvu ctpan CHI™ B pervioHe
Kaekaza (vactotel B kl'): 03.00—15.00 —
1377; 12.00—15.00 — 13755, 13870;
14.00—18.00 — 1089; 14.00—15.00 —
11985; 14.00—19.00 — 1170; 18.00—
19.00 — 11610; 19.00—20.00 — 1089,
12055; 20.00—21.00 — 1170, 12055.

MexayHapoaHoe "Pycckoe Papno™:

— B HanpaeneHwun EBponsl (4acToTsl B
ky): 02.00—22.00 — 621; 12.00—15.00 —
630, 693, 1323, 1431, 1575; 15.00—18.00 —
1494; 17.00—19.00 — 7300; 19.00—
21.00 — 630, 693, 1431, 1575; 21.00—
23.00 — 1215.

— B Hanpaenenuu LieHTpansHon Ame-
pvku (vactotel B KMy): 01.00—03.00 —
7250; 03.00—04.00 — 9480.

— B nanpaeneHwu bnnxnero n Cpep-
Hero BocTtoka (vactotel B ku): 01.00—
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09.00— 801; 03.00—05.00 — 1170; 03.00—
12.00 — 1314; 10.00—12.00 — 1323;
11.00—12.00 — 801; 14.00—15.00 —
15540; 15.00—17.00 — 801, 15430;
17.00—22.00 — 5925; 18.00-19.00 —
1323; 18.00—22.00 — 1143; 20.00—
22.00 — 1314; 21.00—22.00 — 864.

— B HanpaBnenun ctpaH bBantum
(vactotbl B klu): 00.00—04.00 — 1170;
15.00—18.00 — 1494.

— B nanpaenennn Benopyccun (4ac-
TOoTol B Kklu): 00.00—04.00 — 1170;
08.00—10.00 — 1215; 12.00—17.00,
18.00—21.00 — 1143.

— B Hanpasenexsum YkpavHel u Monpa-
BumM (4acToThi B klMu): 02.00—22.00 — 621.

— B wnanpasnenun CpepHeii A3uu
(vactotbl B Klu): 01.00—09.00, 11.00—
12.00, 15.00—17.00 — 801; 10.00—
12.00, 18.00—19.00 — 1323; 23.00—
02.00 — 1026.

— B Hanpaenennn Kaekasa v 3akas-
Ka3bs (vacTtoTbl B KlMu): 02.00—04.00 —
1089; 03.00—05.00 — 1170; 03.00—
12.00, 20.00—22.00 — 1314; 14.00—
17.00 — 15540; 17.00—22.00 — 5925.

MNporpammbl "Tonoca Poccnn™ MOXHO
Takke cnywarte B UHTepHeTe no agpecy
<www.ruvr.ru>.

3APYBEXHBIE CTPAHbI

BOJITAPUA, Codus. PagnoctaHuma
"Bonrapus” B HacTynuBLLEM (neTHeM) ce-
30HE BELAET Ha PYCCKOM A3bike NO cne-
npyouwemy pacnucaquio: 03.00—04.00 —
HavacTorax 1224, 6100, 7400 k'y; 05.00—
05.30 — Ha vactortax 6100, 7400 «lu;
10.30—11.00 — Ha wuactotax 11600,
13600 kI'y ; 14.00—15.00 — Ha wacToTax
1224, 5900, 7400 «lu; 14.00—15.00 — Ha
yactore 7400 kTu; 15.30—16.00 — Ha yac-
Tote 9400 DRM «Iu; 16.00—16.30m 18.00—
19.00 — Ha uactotax 5900, 7400 «lu;
23.00—24.00 — Ha wacToTe 6200 KkI'u.

Nporpamma ans niobutenen panbHero
paavonpuema "DX MIX" TpaHcnvpyeTcs Ha
PYCCKOM $i3blk€ Ha COOTBETCTBYIOLMX
vacToTax (CM. Bbiwe): no cybbotam — B
14.40—15.00, 15.40—16.00, 16.10—16.30,
18.40—19.00 n 23.40—24.00; no eockpe-
ceHesim — B 03.40—04.00, 05.10—05.30 n
10.40—11.00; no noHepenbHWkam — B
05.10—05.30; no cpepam — B 10.40—
11.00.

BEMMUMKOBPUTAHUA. B BewaHun
Pycckoin cnyx6bi "Bu-Bu-Cu” npousowwinu
CyulecTBeHHble unameHeHusi. [logpo6-
HOCTW MOXHO Y3HaTb HAa WHTEPHET-canTe
kopnopauun <http://news.bbc.co.uk/
hi/russian/programmes/default.stm>.

BbETHAM, Xasoii. PaguoctaHuusa
"lonoc BweTtHama" Ha pyCCKOM n3blke
MCcnonL3yeT cneayluiee pacnucaHuve:
11.30—12.00 u 12.30—13.00 — Ha vac-
ToTax 7220, 9550 «My; 16.30—17.00 v c
20.00—20.30 — Ha wacTtoTax 7280, 9730;
19.00—19.30 — Ha vacTorax 9725 kl'u.

Oun-nanH BewaHne B WHTepHeTe (B
pexvme peansHoro spemenu) B 16.30—
17.00 n 20.00—20.30 no agpecy <http://
www.vovhews.com.vn/?page=165&ri
d=6>.

FEPMAHMUSA. JleTHee pacnucanune pa-
60Tl pagvoctaHuumn "Hemeukana Bonna™
(Ha kopoTkux BonHax): 00.00—01.00 — Ha
vacToTax 6180, 11865, 17865 «ly; 01.00—
02.00 — wHa uvacTtotax 6115, 9685 «lu;
02.00—03.00 — Ha wactote 15450 «lu;

03.00—04.00 — wHa wactotax 11780,
15450 kI'u; 04.00—05.30 — Ha vacroTax
5915, 9545, 13780 kI'y; 14.00—15.00 — Ha
vactotax 11915, 15265, 15620, 15700 kIu;
15.00—16.00 — Ha uwacToTax 15265,
15620, 15690 kly; 16.00—17.00 — Ha
yacrorax 9715, 11915 klu.

HacTb NporpaMm peTpaHcnMpyeTcs Ha
4acToTax CpPeaHeBONHOBOro AuanasoHa
693 k'u (Mockea), 999 kly, (Monpasus),
1188 kly (Cankr-lNetepbypr), a Takke Ha
yactotax YKB 102,4 Mrlu (Epesan,
Apmenna) un 102,9 MMy (Téunucw,
pyawns).

WUCNAHUA, Mappua. Pycckas cnyx-
6a paguoctaHumn "MexayHapoaHoe Mc-
naHckoe pagmo™ ("REE") otHbiHe pabota-
et B 17.00—17.30 Ha yacTtote 15325 klu.
Mepepayun MexaynapogHoro Mcnaxckoro
pPagmo Ha pYCCKOM fi3biKE MOXHO, B 4acT-
HoCcTW, cnywartb u B MHTepHeTe: <http://
www.rtve.es/programas/este>
(HaxaTtb nuHK: "PROGRAMAS").

CJIOBAKUS, Bpatucnaea. PapvoctaH-
ums “MexayHapogHoe paavo Cnosakun®
("Radio Slovakia International”) c nepexo-
[IOM Ha NIeTHee pacnucaHue BeLlaeT Ha
pycckom f3blke: 13.00—13.30 — wa
yacTtoTax 7345, 9440 kl'y; 15.00—15.30 —
Ha vacTtoTtax 7345, 9535 «ly; 17.30—
18.00 — Ha yacToTax 5920, 7345 «Iu.

CLUA. "CemeliHoe paauo” (WYFR —
"The Family radio”) Ha pycckom s3blke B
HacCTyNUBLLEM BELLATENLHOM CE30He pa-
6ortaer B 4.00—5.00 Ha wacTtoTte 9355 kl'y;
16.00—18.00 — wHa wactote 18930;
19.00—20.00 — Ha yacToTe 15600 klu.

YKPAUHA. HaunoHanbHbili COBET MO
BONpPOCamM TEeNneBUAEHWS W paguoBeLIa-
H1A YkpaunHbl 06a3an poCCUMCKUIN KaHan
“"PTP-NnarHeta” OTKpbITb YKpPauHCKoe
npeacTasuTenscTBO. M03numnsa yKkpavH-
CKOW CTOPOHHI 3aK/I04aeTCs B TOM, 4TOObI
PTP cran nvuenanatom Haucoseta
YkpauHbi no TB u paavosewjaHnio. Mocne
3TOr0 CTOPOHBLI CMOIyT BEPHYTLCA K Nepe-
rOBOPHOMY FMpPOLIECCY OTHOCUTENbHO
TpaHcnauun kaHana "PTP-MNnaxetra” Ha
TEPPUTOPUN YKpaunHsbl.

OUHNAHAUA. UccnepoBanns, Npo-
BEAEeHHbIE NPOGECCOPOM XENBCUHKCKOrO
TexHonorm4eckoro yHmsepcutetTa Mukko
Camcom, nokasanu, 4TO NPOCNyLLINBaHUE
paano NOBLILLAET Yy YeNOBEKA akKTMBHOCTL
MO03ra, pa3BMBaET NAMATL N CNOCOBHOCTL
K U3y4EeHMIO A3bIKOB. Y4eHbiit CHUTAET, 4TO
NIoAn, MHOFO chyllalowme paavo, Kak un
nrpaowme Ha My3blKallbHbIX UHCTPYMEH-
Tax, HamHOro 6onee 4yBCTBUTENbHbLI K
YNaBNMBAHUIO HIOAHCOB peuun, nyudle
06HapyX1BalOT B Pa3roBOope 3aMOuMO-
HanbHbLIE OTTEHKN W TPATAT MEHbLUE Bpe-
MEHW Ha U3Y4EHWUE MHOCTPaHHLIX A3bIKOB.
PacckasblBas O CBOMX UCCeAOBaHWAX B
adupe GUHCKOW TenepaanokoMnaHum
"lOne", Camc 3ameTtun, 4TO paaguo, No ero
MHEHUIO, SBNSETCA NyHWen No CpaBHe-
HWIO C TeneBugeHnem obyqaowen dop-
MOW NPV OCBOEHUN MHOCTPAHHBIX A3bIKOB,
nockoneky Tpebyer OT CBOMX cnywarenemn
B0onblUEN KOHLEHTpaUuK N He OaeT 4eno-
BEKY BO3MOXHOCTU NONYYUTb AONONHU-
TenbHYI0 HpOpMaLMIO 3a CHET BUAEOPS-
aa. "Yem 6onblie Mbl KOHUEHTPUPYEM
BHUMaHVE U NamaTb, Tem Bonblue 3ayumn-
BaeM", — yTBepxpaer npodeccop.
"Unnio3na 0 TOM, 4TO BCE Mbl CABILLIKMM
MNP OAVHAKOBO, HEBEPHA™, — yTBEpPXaa-
et npodeccop Camc.

LUBELUMA. PaaguoctaHuma "Pagvo
LBeunn™ Ha pyCCKOM A3bIKE B NETHEM BE-
warensHoM ce3one 2009 r. nepegaeT Ha
pycckom n3bike: ans EBponbl v A3un B
13.00—13.30 — Ha uacrtore 12075 «lu,
NOC CNYTHWKOBbLIN Kanan, ans Esponbi B
14.00—14.30 — Ha yacTtoTte 11550 kl'u; B
16.30—17.00 — na uactore 9690 xlu; B
18.30—19.00 n 19.30—20.00 — Ha yac-
ToTax 6065, 1179 k.

B pervone Bonburoro Crokronbma
pycckue nporpammbl "Paguo Lliseunn”
TPAHCNUPYIOTCA €XEeAHEBHO Ha 4acTore
89,6 My B 20.30 no mecTHOMY BpeMeHM.
Belanve yepes cnyTHMKun — nogpobHoc-
™M — Ha <www.sr.se/cgi-bin/
International/nyhetssidor/artikel.asp?
nyheter=1&ProgramiD=
21038&Artikel=1128346>.

HOBOCTU TENEBU3UOHHOIO
BELLIAHUA

MOCKBA. loctenepaanodoHs opra-
HU3yeT uHTepHeT-nopTan <cccp-tv.ru>,
Ha KOTOPOM CO BpemeHem 6yayT pasme-
WeHbl BugeomaTepvansl 13  apxvea
loctenepaguodonpa. Ha nepeom aTtane
ONs pa3metleHns Ha caite 6ynet npeno-
craBneHo 40 yac. KOHTEeHTa U3 KOnnNekuun
¢doHpa, BKIIOHAA Takue NPOrpammsbl, Kak
"Kabauok 13 crynbes”, "Xokkeir CCCP —
Kanapa”, "HykoBCKkuin B rOCTsX y Aeren” n
mHorve ppyrue. foctenepaavodoHn, Ha-
cunTeiBaeT 60nee 1 MNH eAnHUL, 3BYKOBbIX
3anuceit, 6onee 400 TeiC. eauHny, ayano-
BU3yansHoi npoaykuvn. Cosgarenv nop-
Tana HafeTCa Ha TO, YTO CalT NpUBAeEYeT
MONoAyo ayauTopuio, KOTopasi HTEpPecy-
€eTcs nctopueit, n nioaen ctapue 35 net, y
KOTOPbIX 3TV NPOrpaMmsl BbI3OBYT Npu-
ATHLIE HOCTAILIMYECKUE BOCNOMUHAHUA.
AnsA Bxopa Ha caiT nons3oeatenio 6yner
HeobxoanMO  3aperucTpuposartbCcs, a
NOTOM CKauaTtb NPOrpamMMy Ans NpocMoT-
pa. Perncrpauus, Kak u NpocMOTp BUAEO,
6ynet 6ecnnaTtHoO. ApxuB BKIIOYAET Npo-
rpamMmbl ¥ Tenedpunbmsbl, NMPOU3BEAEHHbLIE
B CCCP no 3akasy [octenepanvo, B TOM
4Mcne Takme NONYNSIPHLIE NPOrpaMmbl, Kak
"lfonyboi1 oronek”, "Knyb nyrewiecTseHHu-
KOB", a Takxe ¢dunbM "MecTo BCTpeuMn
M3MeHUTb Henb3a” u ap. B sTtom roay
loctenepagnodoHg, nonyyun B ynpasse-
HWe npaea Ha GyNbMbI U NPOrPamMmsl, NPO-
n3BefeHHble Ha cTygusx “"3kpaH” u
"Cotosrenedpunbm”.

NMAHAMA. PyccKosabiuHbii TenekaHan
"Inter Russia TV Channel”, 6a3upytowuiics
B [NaHame, Hayan KPyrnocyTo4HOE BeLLaHne
Ha TeppuTopuic JlatTuHCcKOW AMepuKu.
Kanan oxsatbiBaeT ctpaHbl OT Mekcukm oo
ApreHTUHL ¥ Y1nm v TpaHCIMPYET BbINYCKU
HOBOCTEM 0 X13Hu B Poccum n mupe, B nep-
BYIO ouepenp B JlatuHckoin AmMepuke. Kpo-
Me TOro, 3puTeNsM nNpepaaralTcs nepe-
[aum Ha TEMbI KyNbTypbI, CnopTa u obpa-
30BaHus. o cnoBam cosgarenei kaHana,
€ro NoTeHunanbHas ayauTopus B CTpaHax
JNlaTnHckon AMepurkn COCTaBNsSeT Nopaaka
120000 uenoBek. 3TO — rpaxaaHe
Poccuu n ctpax CHI, koTopble Tam XueyT
1 paboTaloT, a TaKke BbINyCKHUKM POCCUIA-
CKUX U COBETCKWMX BY30B, COXpaHuBLUME
WHTEPEC K PYCCKOW KynbType.

Xopowero npuema n 73!

Pepaxrop — E. KapHayxoB



Uamepurtennb koadpPuumneHrTa

3anoJIHeHUux
B. HE®E[]OB, r. BpsiHCck

BnpaKTwKe pagmonobutena namepe-
HWE CKBaXHOCTU unu koadpduumerTa
3anonHeHus 6wiBaeT Heobxooumo npu
HanaxvBaHUM WUV NPOBEPKE PasNUYHLIX
Y3N0B VMNYNbCHOW TEXHUKKW, aBTO3NEK-
TpoHukn w T. g. MNpegnaraemoe ycTpon-
CTBO COBpaHO Ha MUWKPOKOHTpoOnnepe u
uamepseT Ko3PpPuUneHT 3anonHeHns ne-
pvoga umnynsca B npoueHTax. Cneayet

DA1 LM7805CT

NyNbCbl HEMOCPEACTBEHHO C TaKTOBOro
reHepartopa MUKPOKOHTponiepa.

Ecnun yacToTa BXOBGHOro curHana me-
Hee HWXHel rpaHvubl auanasosa pabo-
4YuX 4acToT, Ha uHgukaTope oTtobpa-
xawTca cumonsl "Lo”, ecnu Gonee
BepxHen — cumBornbl "Hi™, kak gna gua-
nasoxa go 40 kl'y, Tak n gna guanasoxa
no 100 klu.
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OTHOLWEHWe nepuoga cnegosanna T (no- Tabnuua 1
BTOPEHUSA) UMNYNLCOB OQHON NOCNERO-  .020000020000FC

BaTENbHOCTU K UX AJMTENbHOCTU 1. Be-
NnyuHa, obpaTHas CKBaXHOCTH, HA3bIBa-
erca koadbduuneHTom 3anonHenua D:
S = T/1 = 1/D. Yactoe npuMeHeHue B
NpakTUKe HaxoguT curHan ¢ S = 2 unu
D = 0,5 — meaHgp.

YctpoiictBo oTobpaxaeT koadpdpuum-
eHT 3anofiHeHus B uHTepeane ot 1 go
99 % c paspeweHvem 1 %, norpew-
HOCTb B cepeinHe uHTepBana CoCTaB-
naet 1...2 %. lnana3oH 4acToT BXOQHOIO
vMnynbcHoro curiana ot 4 'y po 40 kly
N MoXeT 6biTe pacwuped go 100 kly,
amMnnuTyga cursana — oT 1 0 HecKonb-
KVX AECHATKOB BONLT. Bbiuncnernve koad-
duumeHTa 3anonHeHWs B NpPoUEHTax
OoCywecTBnaeTca B COOTBETCTBUM C
Bulpaxennem D = 100t/T. Anroputm
M3MepeHusa OJIMTENbHOCTU UMNynsLca U
nepuoga OCHOBaH Ha CYETE UMMNYNbLCOB
TaKTOBOro reHeparopa MWKPOKOHTPOS-
nepa c nomousio 16-paspagHoro Taiime-
pa-cuetunka TC1. Ona pacwmpeHus
avanasoHa vw3mepeHui u obecnedeHus
VX TO4HOCTWN HacTOTa UMINYNLCOB, NOCTY-
naiowmx Ha BX0A4 Tanmepa-cuyeTyuka
TC1, npy HeobxoOUMOCTU MOHUXaeTca
npepgaenutenem vacTtotel B 64 pasa. 310
npoucxogut B TOM cCiyyae, eciu 3a
nepuvog, cnegoBaHvs BXOOHOMO UMNyNb-
CHOrO CUrHana NpovcxoauT NpepeiBaHve
Nno NepenonHeHud CcYeTYMKa-Tammepa
TC1. Ecnv 3TOro He Npoucxoaut, npea-
nenutens 4acToTbl OTK/IOYAaeTCa U Ha
Tanmep-cyeTymnk TC1 noctynawT wum-
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Cxema wuamepuTenss nokasaHa Ha
pucynke. OcHoOBa yCTPOWCTBa — MUKPO-
koHTponnep ATtiny2313, paboTatowmii no
nporpamMme, Koawl KOTOPOW NPUBEAEHb! B
Tabn. 1. OH npousBoauT BCe Heobxoam-
Mbl€ BbIHUCNTEHUA U BbIBOOWUT MHd)OpMa-
LUMI0 Ha CBETOAMOOHBIN ABYXPa3pafHbIA
VMHOWKATOP B PEXUMEe OUHAMUYECKOW WH-

nukauuun. MNockonbky BONrOBPEMEHHOU
cTabuneHOCTM TakTOBOro reHepartopa
MUKPOKOHTponnepa He tpebyerca, wc-
none3oBaH BCTpoeHHbi RC-renepartop,
pabotaiowmii Ha vactote 8 MI, uto yn-
pouwaer cxemy ycrtpoucTtea. Ha tpaHauc-
Tope VT1 cobpaH y3sen cornacosaHus
YPOBHEN BXOAHOrO CUrHaa ¢ iornyeckun-
MU YPOBHAMU MUKPOKOHTpOsNepa, 4To
HeobXxoavMo NPpu M3MepPeHun CUrHanos C
pasnuuHoi amnnutygpov. [Jwom VD1
3awmaeT AMUTTEPHLIV NEPEXOL TPaH3N-
ctopa VT1 ot npobos npu nopaqe Ha BXop,
nepeMeHHoOro v MMNynLCHOro curHana
MWHYCOBOW MonspHocTW. HanpaxeHuve
NUTaHWA MUKPOKOHTpoOsEpa ctabunuso-
BaHO MUKPOCXEMHBIM cTabunusaropom
DA1.

Tabnuua 2 Tabnuua 3
cDVe 1 oV T
CKOUT | 1 CKOUT [ 1
Sum 11 sUT1__|0
SUTO__1 0 SUTO |1
CKSEL31 0 CKSEL3 | 1
CKSEL21 0 CKSEL2|[ 1
CKSEL1 | 1 CKSEL1[ 0
CKSELO| 0 CKSELO| 0
WDTON | 1 WDTON [ 1

NewaTtHana nnata He paspabaTviBa-
nace, BCe pgertann CMOHTUPOBAHLI Ha
MaKeTHOM Nnate ¢ UCNoNL30BaHWEM NPOo-
BOOHOro MoHTaxa. [pumeHeHwl pe-
auctopsbl MJTT, C2-23, okcugHele KoHBEH-
catopsl — WMMNoOpTHble, C3 — K10-17.
Crabunusatop HanpsaxeHua LM7805
MOXHO 3ameHuts Ha KP142EHS5A. Uh-
nukaTtop A-402G-10 — Ha ABa OTAENbHBIX
CEMUBNIEMEHTHBIX CBETOAMOAHBLIX UHOW-
katopa ¢ obwwum aHopoMm, obbeauHuB
BLIBOOL OAQHOWMEHHLIX 3N1eMEHTOB, a
obuive aHoAwl, COEOMHUB C AMUTTEPaMM
TpaHaucTopa VT2 wnu VT3 (k VT2 nog-
KNIOYaKT aHoAbl MapLero paspsga).
Mutate  YCTPOWCTBO  HanNpsaXeHuem
9...12 B MOXHO OT HecTabunuauposaH-
Horo 6noka nutaHua, noTpebnaemslin ToK
32BUCUT OT MHOMUMPYEMBIX 3HAYEHWI U
He npessillaeT 60 MA.

Ecnv MUKPOKOHTPONEP HACTPOUTL Ha
paboTy OT reHepaTopa C BHELIHUM KBap-
LieBbIM pe3oHaTopoM Ha yactoTy 20 MIy,
NOJKMOYMB €ro No CTaHOapTHON Cxeme,
BEPXHAR rpaHuula guanasoHa pabounx
vacTtoT Bo3pacteT go 100 k'u. MNpoeepka
noKasaHwii ycTponcTBa NpoBoAMNach C
npyMeHeHneM UndpPOBOro MynsTUMETPa
APPA-107M, KOTOpbIi MMEeT BCTPOEH-
Hbl uamepuTens koadpduumeHTa 3anon-
HEeHWA.

YcTpoincTBO HanaxveaHus He Tpebyer.
Mpy nNporpamMMupoBaHUM MUKPOKOHT-
ponnepa paspsagel kKoHburypaumm ycrta-
HaBNMBalOT B COOTBETCTBUM C Tabn. 2.
Jns reHeparopa C KBapLEeBbIM pe30HaTO-
pom 20 MI'L oHu NpuBegeHsl B Tabn. 3.

OT pegaxumm. [porpammel ans MUKPO-
KOHTPONIepa HaxoasTcs Ha Halwem FTP-cep-
Bepe no aapecy <fip://ftp.radio.ru/pub/
2009/05 f/izmd.zip>.

Penaxtop — W. Hevaes, rpagvka — W. Hevaes
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C 3a py6exom

D)

MocTtoBOM uamepuTtenb
MMnepaHca — npucTasBka

K KOMNblOTEpY

3auHTEepecoBaBLNCL USMEPEHNEM MMIE[AHCa C MOMOLLbIO KOM-
neloTepa, amepukaHckuii paguomobutens Oxopax Ctebep (George
R. Steber, WBSOLVI) paspaboTan npocTyio u3MepuUTEeNLHYIO NPUCTaB-
Ky, nogxknloYaemyio K ayAuoKapTe KomnbioTepa, M paspaboran
ynpasnsiowyio ayaAuoKapTo#i nporpaMmmMmy, KOTopasi BbilTONHSET BCE
HeobGxoamMbie pacyeTsl U HarNaAHo oTobpaxaer pe3ynbTar Ha 3Kpa-
He MoHuTOopa. O6 3TOM ¥ O HEKOTOPBIX NOJIYHEHHbIX PE3Y/bTaTtax OH
Hanucan B cTatesx [1, 2], onyb6nukoBaHHbIX aMePUKaHCKUMU PafnNo-
mobutensckumm xypHanamm QST u QEX. U3noxeHne 3Tux crares

Mbl npepgnaraemM YNTaTtensam.

mnegaHc (ot nart. impedire — npensaT-
CTBOBaTk) — MNOSIHOE CONPOTUBNEHUE
3NEeKTPUHECKOMY TOKY, camaa BaXHas
BENNYMHA, XapakTepuaylowaa nobow ane-
MEHT JNIMHEWHOW SNEKTPUHECKOW uenu:
pPEe3nCTOp, KOHAEHCATOP, KaTyLKy WHAOYK-
TuBHocTu. O6nagaloT nMnegaHcom (Bxoa-
HbIM, BEIXOOHBIM, @ B HEKOTOPbIX CNYy4asx U
nepexogHeiM — OTHOLWEHWEM BLIXORHOIO
HanpsXeHWa K BXOOHOMY TOKY unuv Hao6o-
poT) v 6onee CNoxHbie YyCTPONCTBa — yCu-
nuTenu, reHepartopsl, GUILTPLI, aHTEHHO-
dugepHsie CUCTEMDI.
NmnepaHc Z — KOMMNeKCHas BenvunHa:

Z=R+jX.

Ero pevictBuTensHaa 4acTe — 3HaKO-
MOe BCEM aKTWBHOE conpoTueneHne R —
XapakTepuayeT cnocobHOCTL 3anemeHTa
npeepawaTbh 3MEKTPUYECKYI0 SHEPruio B
TENNIOBYI0, MEXaHUHECKYID WM 13nyyaTb
ee B NPOCTPaHCTBO B BWAE 3neKTpomar-
HUTHBIX BONH. MHVYMasa YacTe — peakTus-
Hoe conpoTtuenexuve X. OHO xapakTepuay-
€T CNoCcobHOCTL 3NEMEHTa XPaHWUTL 3HEep-
rMIO B CBOEM 3/IEKTPUHECKOM MW MarHuT-
HOM none.

B cooTBeTCTBUM C NpUBEOEHHOM BbILLE
¢dopmynor mobov 3NEeMEeHT NUHEeNHOM
3NEKTPUHECKOW LIENU MOXHO paccmaTpwm-
BaTb Kak COCTOALLMI N3 NOCNefoBaTeNbHO
COeauHEHHBIX Pe31CcTopa 1 KoHAeHcaTopa
(npn X<0) mnu KaTywKn WUHOYKTUBHOCTU
(npu X>0). Takue "3KBMBANEHTHLIE" CXEMBI
CambIX PacnpoOCTPAHEHHBIX 3EMEHTOB

Mo Hel Toka — TOW, Ha KOTOPOW n3MepeH
nmnegaHe. Y1obwl y4ecTs 3aBMCMMOCTbL
CBOWCTB peansHOro anemeHTa ot 4acToThl
TouHee, NPUMEHSAIOT U apyrve 3KBuBa-
JIEHTHBIE CXEeMbI, HANPUMEP, C Napannens-
HbIM COeMHEHNEM aKTUMBHOIO U PeakTuB-
HOMO KOMIMOHEHTOB, @ TaKXe C YBE/IMYEH-
HbIM UX YUCNOM.

Yacto ans ypobcTBa BhiuMCNEHWUM
VMMNEeOaHC BbipaxalT B nokKasaTenbHOW
dopme:

Z-|Ze™”,
roe IZI — JR2 + X2 — MOZynb MOSHOro COnpo-

TMBNEHWA (OTHOLLEHWE aMNIUTYOHbIX 3Have-
HWIA CUHYCOMAATBHBIX HAaNPAXEHWA 1 ToKay);

0 =arctg(X/R) — da3osblii caBUr Mexay

HaNPSXEHNEM 1 TOKOM.
MNepBoHayansHo aeTop Npegnonaran
NPVYMEHNTb MOCTOBYIO CXEMy, MOKa3aHHYIO
Ha puc. 1. 30eCb VCTOHHMKM HaMpaXeHus
ZX Rm
] [ 1

® or
Puc. 1

U, 1 U, — undpoaranorossle npeocbpasosa-
Tenm (LIAM), reHepupylowme cuHyconaanb-
Hble curHanbl OOHOM W TOW X€ KPYroBow
4YaCTOThI (Y, HO Pa3HOM amMnuTyas! u dasbl:

U, = Asin(ool);

Takum ob6pa3om, 4Tobbl cHanaHcupoBaTs
MOCT — pobuTbCca paBeHCTBA HyNio
HanpsxeHua e(t), namepsemMoro KoMnbio-
TEPOM C MNOMOLLULID aHANOro-ungppoBoro
npeobpazosatena (ALT).

MoxHo noka3date, 4To npu HanaHce
BbINOJSIHAETCA paBEeHCTBO

B B
Z, =R,—cos¢p+ ijKsintp.

Ina 6anaHcmpoBku MocTa 6bin BeiBpaH
METO[, HaUMEHLLUMX CPefHUX KBaapatos
(aHrn. LMS — least mean square). OH
3aKJ/I042ETCA B BLIMUCIIEHUW CPEAHEKBa-
paTM4ECKOro 3Ha4eHUA HanpaxeHus e(t) v
€ro MMHYMM3aUNN MOCTENEHHBIM U3MEHEe-
HWeM 3HauveHuii B n @. CoobpaxeHusa no
BeIOOPY ONTUMaNLHOrO anropuTMa uame-
peHus npuBeeHsl B ctatse [2].

JocTonHcTBO anroputma LMS 3aknio-
4YaeTca B TOM, YTO pe3ynsTaT u3mMepeHus
He 3aBUCUT OT abCoIOTHBIX 3HaAYEHWN
aMnanTyabel CUrHanoB, a TONMbKO OT WX
OTHOWEHUS U OT cConpoTMBReHun obpas-
wosoro peawuctopa R,. Hepoctatok —
TpebyeTca 60Mbllor 06BLEM BuIMUCNEHUN,
C KOTOpbIM, 0OHAKO, COBPEMEHHBIN KOM-
neioTep BnonHe cnpaenaetca. Ewe oovn
HEAO0CTaTOK COCTOMUT B TOM, HTO 3NIEMEHT
Z,, “MNegaHc KOTOpOro U3MepseTcs, He
VMeeT coeguHeHus ¢ obLmM NpoBOAOM,
YTO MOXET 0Ka3aTbCA 3HA4YUTENbHBIM
Heyno6CTBOM NP NPaKTUYECKUX n3mepe-
Husx. OTMeTUM Takxe, 4To oTcHeTsl op-
MUpyeEMBIX LMdPOBLEIM METOAOM CUIrHANOB
U, n U,, a Takxe Hanpsixenums e(t) BomkHbl
NPOU3BOAUTLCS CUHXPOHHO.

TvnoBas aygmokapTa nepcoHansHOro
KOMNbIOTEPA COQEPXUT NpekpacHsle
16-paspagHble pByxkaHanoHele LAM u
ALIMN. OHa, kasanocs 6bl, NpekpacHo cnpa-
BUTCS C NOCTaBNeHHOW 3agaqen, ecnv 6l
He TpeboBaHWe CUHXPOHHOCTY BbIXCOHBLIX
W BXOOHBIX OTCHETOB. ..

ToT, KTO 3HaKOM C OnepaumoHHOM CuC-
Temon Windows, BepoATHO, 3HaET, 4TO BCE
onepauvv BBOLA—BbIBOAA OHAa BLINON-
HAeT yepe3 6ydepsl. U cama pelaer,
Korga ToT unu nHow 6ydep bynet npoum-
TaH unu 3anosiHeH HoBOW wnHdopmMmauuein
[N BelBOAA. 3TO N HE A3aeT BO3MOXHOCTU
CUHXPOHU3MPOBaTL BBOA, WM BbIBOL, C TOY-
HOCTBIO 10 OTCHeTa.

MNocne 6e3ycnelHbiX NONLITOK PeLLNTL
aTy npobnemy aBTOp NpULLIEN K 3aK/ove-
HUIO, 4TO HYXHO UCKaTb BPYroe CxemHoe
pelieHne MOCTOBOro U3MepuTens umre-
paHca. B pesynbtate pogunach cxema
U3MEPUTENBHOW NPUCTABKM K KOMMBIOTE-

npveegeHsl 8 Tabn. 1. OHWM Hennoxo U, =Bsin(ogt +¢). py, NokazaHHas Ha puc. 2. Pasbem XS1
Tabnuua 1 DA1.1 _—
XS1 >_9_ M\ Line N
3KBUBanNeHTHas “Line OUT" TZ N (npasbiit
3nemeHT cxema Mmnepanc kanan)"
R
Pesnctop - Z=R XS3
DA1 N/ “Line IN
KaTywka R L LM3SEN N4 (nean:u;n
L — P kaHan)"
VHAYKTUBHOCTH —{— VY — Z =Ry +j2nfl
Re ¢ j XT4  Kebis 8 DAl<—1—>+U,:
KoHaeHcaTop —1 Z=R;—
2rfC Puc. 2 L KBbiB 4 DAle— U\

OTpaxarT OT/IMYUA CBOWCTB peasibHbIX
ANeMeHTOB OT wvgealnbHbIX, HO 3a4acTyilo
nvwe B6AM3N OQHOWM 4acToThl NPUNOXeEH-
HOIMO K Lenu HanpaxXeHna wnn TekyLiero

Amnnutypa A o6pa3suyoBoro Ha-
npaxexsua U, Hem3aMeHHa, a ero Ha-
yanbHan ¢dasza nNpuHATa 3a Hone [lapa-

MeTpsl B 1 ¢ HanpsxeHnusa U, uameHsioT

coepvHAT ¢ Bbixogom "Line OUT" ayavo-
KapTol KOMMblOTEpa, a pasbembl XS2 wn
XS3 — COOTBETCTBEHHO C NpPaBbIM U Jie-
BbIM kaHanamum ee Bxoga "Line IN". MoxHo



MCNONb30BaTb CTAHAAPTHbIE 3KPAHUPO-
BaHHble ayanokabeny ¢ COOTBETCTBYIOLLN-
MU pasbemMamu.

K 3axmnmam XT1, XT2 nogkntoqaiotr 06-
pasLosbii pe3ncTop R, a k 3axumam XT3,
XT4 — anemeHT, MnNegaHc KOTOpPOro Z,
Heobxopgmmo uamepuTtb. ConpotmenexHve
06pasyoBoOro pe3ucTtopa A0MKHO ObiTb
M3BECTHO C MOTPELIJHOCTBIO HE
6bonee 1 %.

OueHb BaxkHa HanaHCUPOBKa YYBCTBU-
TENbHOCTU ABYX BXOAHbIX kananoB. Ona
HENOCPELACTBEHHO BNMUAET HA TOYHOCTb Bbl-
qMCneHns NporpaMmmon sHadenns U,—U,.

Heckonbko 3amMedaHuii OTHOCUTENbHO
YCTapeBLUMX, HO €lle YCTaHOBNEHHbIX BO
MHOTUX KOMMbloTepax ayguokapt SB16 u
AWE32 1 HekoTOpbiX Apyrux, "COBMeCTH-

nMoTeka BPpeMEeHW MCMOSNIHeHUs CUCTEMbI
Visual Basic, 06bl4HO yXe yCTaHOBNeHHas
Ha MHOTUX KOMMbloTepax. B npotvBHOM
Crny4ae ee Nerko HanTu B BUAE camMopac-
NMakoBLIBAIOLLErOCA apxuBa Ha CTpaHule
WHTEpHET-caTa komnawum Microsoft
<www. microsoft.com/downloads> nop
HasBaHuem "Visual Basic 6.0 SP5: Run-
Time  Redistribution  Pack
(VBRun60sp5.exe)".

OY DA1.1 u DA1.2 cnyxat XS1 Puc. 3 Mpu ycrnewHoM 3anycke npo-
bydepamu,  ycTpaHsoWMMU B rpammbl LMSbridge Ha 3kpaHe
BUSIHUE EeMKOCTU COEefuHU- MOHUTOpPa MOABUTCA  OKHO,
TenbHbIX kabenei v BXOOHOTO n3obpaxenHoe Ha puc. 4. Ero
COMpPOTUBNEHUA 3BYKOBOW Kap- Rm LEeHTp 3aHMmaeT 3KpaH npo-
Tbl Ha pes3ynbTaTbl U3MepeHns. m rpamMmmMHOro ocumnnorpada,
3pecb nNpuUMeHeH Hepoporom oTobpaxaloLLero CHuMaemMble ¢
casoeHHbln OY LM358N, ogHa- MocTa curHansl. Beepxy cnesa
KO MOAOWAYT U €r0 MHOTOHUC- X82 e hes a . OT 3kpaHa B none "Oscilloscope™
NeHHble aHanoru. ®mxEs xE ®sLEES = Y4 HaxopaATca oOpraHbl ynpasne-

Mukpocxemy DA1 nutaiot ot - SR L Ly e x HUA, KOTOPLIMM MOXHO YCTaHO-
noboro ABynonApHOTrO MCTOH- — . :.m. . BUTb HaM660nee ynobHbI Mac-
HMKa MOCTOAHHOTO Hanpsxe- PA1 . wrab n3obpaxeHusa No BepTU-
Husa. 3Haqenue U, BONXHO ne- . D eesean Kanu 1 1o ropusoHTanu ("Time
xaTb B uHTepsane 3...15B, .e cEns o = Base"). Huxe HaxoguTcsi none
npu4eM pekoMeHaoyeTcs Bbibu- XS3 saamn Aessznras ynpasnenus OByMs BepTUKanb-
paTb ero nomeHbLue, 4To ybepe- = : : " : : . : " = : HbIMM NIMHUAMU-KYpCOpammn, C
XET BXOAbl ayRMOKapThbl OT CNy- MOMOLLbIO  KOTOPBLIX  MOXHO
HaHOTO NoBpexaeHus. MoxHO NnoNy4YnTb YWUCNOBbIE 3HAYEHUN
ncnonb3oeate Garapeio U3 uve- oTcyeToB HabniogaeMblx oOc-
Thipex ranbBaHUYECKNX 3NIeMeH- LMNNorpamMm.

TOB TUNopasmepa AAA, caoenas
OTBOf, OT €€ cepenmnHbl. L8 lagrsdon ' 1

BHeluHuin BURL COOPAHHOM HA MAKETHOM | Csituate Bm Resed Tae Spfien Hep

nnare npucraBku NOkal3aH Ha pUcC. 3. LMS § d
ance Brldge

XenparenbHo, 4TO6BI B KOMMbIOTEPE > fmpe 9
6bina ycraHoBneHa nMONHOAYMNeKcHas Osefioscope e
ayauokapta C HU3KMM YPOBHEM Luyma U Vo LCH
HeNMHEeNHbIX uckaxenun. NpekpacHo no- j Sum | Srde
poiget, Hanpumep, Sound Blaster Live. WL Caphse
BeposiTHO, NMpuUrogHbl U MHOTME apyrue -a Stz | Cortruun
ayauokapTbl, HO nockosnbky [x. Ctebep Cachue
UX He WCMbITLIBAN, OH OrpaHNYMBaeTCA Tans Base Step | 5100 betre g
onuvcaHvem paboTbl UMEHHO C 3TOM. BEEE cortic o paramelers.

Ecnn YPOBHU BXOAHbIX U BbIXOLHbLIX ﬁ_]

CUrHaN0B OTPerynnpoBaHbl HeNpaBUIbHO, [ Curscrs O
WUCTOYHMKAMN UCKAXEHUIA MOFYT CTaTb Kak
BXOAHbIE, TAK W BbIXOAHLIE YCUIMTENM Lco UNKNOWN
ayavokaptbl. fpoBepka, npoBefeHHas C
nomoLblo  Ludposoro ocuunnorpada FLich 488 | 1654
TDS360, umeloLLiero pexmm aHanusaropa iz Ane?
cnekTpa, nokasana, 41o npu R,=10 Om un I Hzome val ©w
Z,=0 (3a>xumbl XT3 1 XT4 3aMKHYTHI) BTO- Tane

G
pas v TpeTbsl TapMOHUKN BLIXOLHOTO CUr- = -
Hana CTaHOBATCA 3aMeTHuIMM, ecnu U, a8 [ 35
npes.biaet 820 mB. MNMockonbky Hanpsxe-
HMe curHana Ha NMHeMHOM BbIXOAE ayamo- Paamales Am 1003 CTae MI0pF LTae T40uH RTae 068 uMS 17076 eolMS CQUOXAZ  Freq 1225H:
KapTbl MOXeT gocTturatb 1,62 B, ero cne-
AYET YMEHbILUTL C MOMOLLBIO "ayauomMuk-  Puc. 4

wepa” Windows nnbo ¢ NoMOLLbIO perynu-
POBKU, NPeayCMOTPEHHOW B paccMartpu-
BaeMoil panee nporpaMmme M3mMepeHus
nMnegaHca.

ABTOp npepgnoyen, ycraHOBMB B
Windows mMakcumasnbHylo TPOMKOCTb BOC-
npovsBenenrVs, 3agaBaTb B CBOE Mpo-
rpaMMe nerko 3anoMmHaembii k03gpdu-
uveHTt 0,5. Ocobort TOYHOCTM 3AeCb He
Tpebyertcs, Tak kak anroput™ LMS Heuys-
CTBUTENEH K (PakTUHECKOMY 3HAYeHUI0
Hanpskenns U,. Opgwako cyuiectsyeTt
0nNacHOCTb Neperpy3ku BXOSHbIX yCUnure-
net NMHEMHOTrO BXxOAa ayauokapThl.
fMpoBepka nokasana, 4TO 3TOr0 He npo-
ncxoauT paxe npu ycraHoeke B Windows
MakCUManbHOrO YPOBHS 3anucu, ecnu
HanpsXXeHne MoaaBaeMoro Ha U3Mepu-
TenbHbI MOCT CUTHana He npesbiluaeT
0,82 B.

MbIX" ¢ Sound Blaster. K coxanenuio, He
BCE OHM CNocobHbl pabotath B pexume
MONHOro Agynnekca. Rocne ANNTENbHbIX
3KCMEepUMEHTOB aBTOpPYy YyAanocb 3acra-
BUTb OQIHY N3 Takux kapT paboratb ¢ Npo-
rpaMMoil U3MEPEHUS UMMNEAaHca, HO
NMOJslyHEHHbIE Pe3ynbTdTbl OKa3annuCb He
COBCeM ya0BneTBOPUTENbHLIMU.

Apxus ¢ nporpammoit LMSbridge MmoxHo
"ckayatb” no agpecy <www.arrl.org/
files/gst-binaries/steber1005.zip>.
Pacnakosas ero B OTAeNbHyI0 narnky, nog-
KNKOHUTE K KOMMNBIOTEPY ONMUCAaHHYIO Bhilue
NpPUCTaeky WU 3anyctute nporpammy. Mpu
nonebiTke caenarb 3TO HA 3KpPaHe MOXeT
nosBuTbcs Ccooblenne 06 owwnbke
"Required DLL file MSVBVM60.DLL was
not found” (Tpebyemnliit daiin auHamuye-
ckov 6ubnuotekmn He HageH). 3To — EMb-

Hanbonee BaxHas o6nactb OkHa
HaxOAMTCA BHM3Y cnpasa nog pydopukoii
"UNKNOWN" (Hen3BeCTHbie). 3aecb O0TO-
6paxaloTca pesynsTaTthl uaMepeHus: Rs n
Xs — COOTBETCTBEHHO AeNCTBUTENbHasA U
MHMUMaA 4aCcTu M3MEPEHHOT0 nMnegaHca
(Om); |Z| v Ang Z — mogyns (OM) u
¢aszosebiil yron (rpag.) umnegaxca, npeg-
CTaBneHHOro B nokasatenbHon (opme;
Ls n Q — cooTBeTCTBYIOLLAA N3MEPEHHO-
My Xg uHgykTUBHOCTL (I'H) 1 ee po6poT-
HOCTb. ECcnun Xs MeHbLue Hynsi, TO BMECTO
MHOYKTUBHOCTM Ha 3KpaH BblBOAATCH
emkocTb Cg () 1 TaHreHc yrna notepb d.

Mpexne 4em BbINONHATL U3MepeHue,
Heobxoanmo, Bbibpas nyHKT "Rm” rnaBHo-
rO MEHI0 MporpamMMmbl, 3a4aTb 3HAYeHVe
06pasLoBOro COMpPOTUBNEHUSA, MORKIIO-
YeHHOro K 3axunmam XT1 u XT2. 3apaHHoe

BUH3Id3INEN
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3Ha4YeHue 0TOOPaXaeTCs B CaMOM HKHEN
CTpOke OkHa NporpaMmebl cnesa. HYem Tou-
Hee u3BeCTHO oOpasLoBOe COnpoTMBne-
Hue, TeM 6onee To4HbIM OypeT pesynbrar.
OpVEHTMPOBOYHbIE NPefenbl U3MepeHus
WMHOYKTUBHOCTU N EMKOCTU B 3aBUCUMOCTU
oT 00pasuoBOrO COMPOTUBNEHUNA MpPU
4acToTe U3MEepUTENLHOTO cnrHana1225 Ny
npvBefeHsbl B Tabn. 2.

MMnegaHc MHOTUX 3NeKTPOHHBIX KOM-
MOHEHTOB Obin M3MEPEH Kak C MOMOLLBIO
OMUCAHHBIX BbILLE MPUCTaBKU U nporpam-
Mbl, TAK 1 UBMEPUTENEM COMPOTUBNEHUS,
VHOYKTUBHOCTU M €MKOCTU MPOMBbILLINEH-
HOro uarotoeneHns. B cneundukaumm
atoro npmbopa 6bINO ykasaHo, YTO ero
norpewHocts — 1...5 % B 3aBncumocTn
OT N3MEepPSEMO BESTMHNHBI U BbIOPaHHOTO

npegena. B 6onblunHcTBE Cny-

Tabnuua 2 yaep paanuuve nokasammii asyx

Ry, Om L C

npmbopos yknaasisanock B 1 %.

10 13 mH — 13 MMH

100 130 mH — 130 MIH
1000 13MH—1,3TH
10000 13MMH—13TH
100000 130 M — 130 MH

0,13 Mk® — 1300 mMkd
0,013 Mk® — 130 mk®
1300 n® — 13 mkd
130 n® — 1,3 Mx®
13no — 0,13 mkd

WUckniouenne — manorabaput-
Hbl€ KaTYLUKN UHQYKTUBHOCTU Ha
PhepprUTOBLIX MAarHMTONPOBOAAX,
npyu mn3MepeHUn KOTOpbIX pe-
3ynbTaTthl PasNUuyanucb 3Haqn-

YacTtoTy U amnnuTygy 3T0r0 curHana
MOXHO M3MEHUTb, BOCMONb30BABLUNCH
nyHkToM “SigGen” rmaBHOTO MeHK. Bbi-
6paHHoe 3HaqeHue YacToTol (Freq) Bymer
oTo6paxeHo B Camoil HUXHEWN CTpoke
OKHa crnpasa.

OpHOKPaTHOE M3MEPEHUE BbIMOMNHSIOT,
Ha)as Ha kHonky Start1 cnpasa oT akpaHa
ocuunnorpada. MNMpu HaxaTtum Ha KHOMKY
Start2 v3amMepeHUs NOBTOPSIOTCA LMKIU-
4Yecku o Haxartma Ha Stop. Ydtute, cTaH-
[apTHas KHOMKa 3aBepLUEHUs NPorpaMmbl
B BEPXHEM MPaBOM Iy ee OkHa He Jei-
cTByeT. 4To6bl BBLIMTU M3 NPOTrpammbl,
HYXHO HaXxaTb Ha pPacrnofoXeEHHYIO MO,
KHonNkow Stop kHonky Exit.

Kak n niobom namepurensHbid npnbop,
PacCMOTPEHHBIM MOCT MMEET NapasmnTHble
napameTpbl, KOTOpble BAUSIOT Ha pe3ysb-
Tarel M3MepeHuvin. B nporpamme npe-
AYCMOTPEH MX Y4eT U COOTBEeTCTBYIOLLAN
aBTOMaTn4eckas KOPPEKTUPOBKA Pesysb-
TaToB, HO ANA 3TOTO0 HeobxoauMo npo-
M3BECTU PAS, KOHTPOJbHBLIX 3aMEPOB.

Mpy R,=100 kOM n B oOTCYyTCTBUME
n3aMepsemMoro anemexTta Z, (kK 3axmmam
XT3 1 XT4 Hm4ero He NOAKNIOYEHO) U3Me-
PSIOT NapasnTHYIO BXOLHYIO EMKOCTb Npu-
6opa. Y aBTOopa oHa noay4ymnacb paBHOM
14,1 n®. OTKPbIB NYHKT MNABHOTO MEHIO
"Tare — Manual Tare”, 3aHOCAT B COOTBET-
CTBYIOLLYIO Tpady nosny4eHHoe 3HayYeHue.
Janee k 3axumam XT1 1 XT2 nogknoHaiot
06pa3LoBbIi PE3VUCTOP CONPOTUBNEHUEM
10 Om, He 3abbiB BBECTU 3TO 3HA4EHUE B
nporpamMMy. 3axumbl XT3 n XT4 coegu-
HAIOT KOPOTKOW NepeMbl4kon. MamepsioT
napas’nTHble MHAYKTUBHOCTbL M CONMPOTUB-
nexne nposoAoB mocta. flony4eHHble
3Ha4YeHUn BBOQAT B COOTBETCTBYOLME
rpadbl okHa "Manual Tare".

Jna HacTpoMku ayamokapTbl OTKponTe
Ha "MMawnenn ynpaenexns” Windows nyHkT
"3Bykn 1 ayguoycTpoiicTea”. Ha 3aknagke
"Ayamo” 3TOro OKHa HaXXMMUTe Ha IKPaHHYIO
kHonky "TpomkocTb...” B none "Bocnpo-
n3sefeHve 3syka”. B OTKpbIBLIEMCH OKHe
"O6u1a8 rpOMKOCTL” YCTAaHOBUTE B MakCU-
ManbHOe NONOXEHNE ABUXKN PEryNnUpOBKU
rpomMkocTh "O6wan” 1 "3eyk”. Bce ocTanb-
Hble KaHanbl, B TOM Yncne "JInH. BXOA", Bbl-
kmoumTe. O4eHb BaXHO, HTOObI BCe ABUXKA
"banaHc” 6blNM yCTAHOBNEHbI CTPOTO B
cpegHee nonoxexue. MHade MoxHo nony-
YUTb O4EHb CTPaHHbIE PE3YNLTATHI.

3akpbiB 0kHO "O6Luiaa rpoMKocTb”,
HaXMUTe Ha KHOMKY "poMKOCTb..." B none
"3anuch 3Byka“. B OTKpbIBLIEMCA OKHE
"YpoBeHb 3anucu” BkoumTe "JInH. Bxon”,
YCTaHOBUTE 34ECb MakCUMaSbHYIO TPOM-
KOCTb U BLIKNIOYUTE BCE OCTaNbHOE.

TensHo 6onbule.

Y100bl M3MEPUTHL BXOAHON MMMNEeRaHc
yCUNUTEeNs WnuM [pyroro yCTPOKCTBa,
[OCTATONHO MOAKMONUTL “"Topsaumin® nNpo-
BOJ, UIHTEPECYIOLLEro BXoAa K 3axumy XT3
MOCTa, a o6Lmin ("XONO[HbINA™) — K 3aXu-
My XT4. Y106bl HE meperpy3vTb npoBse-
psieMoe YCTpOICTBO, HeobxoauMo ycTa-
HOBUTb MMHUMANbHO HEOBXOAUMBIN ypOo-
BEHb NOABAEMOr0 Ha MOCT C ayAMOKapThI
Hanpaxexums n Bbibpatb 06pasuosoe
conpoTtmeieHue, 6nn3koe kK 0XmnaaemMomMy
MOAYNI0 U3MEPAEMOTO UMMNegaHca. Y4tu-
Te, 4TO BXOQHOW MMMNEAAaHC MHOTUX YCT-
POWCTB CUJIbHO 33aBUCUT OT 4HacTOThl U
aMmnnuTyabl curHana. Noatomy uamepe-
HUA XenaTtenbHO NOBTOPATL NP HECKONb-
KWX 3HAYEHMAX 3TUX napameTpos.

ABTOpY CTaTbM yA3N0Ch U3SMEPUTb UM-
nefaHc NMHENHOro BXoAa UCMOb3yemMon
ayauokapThl. [lns 3T10ro 0kasanocb [0-
CTaTo4HO, UCKMOUMB 13 cxembl QY DA 2,
COefVHUTL BXO[, NIeBOTO CTepeokaHana
HEMOCPERCTBEHHO C 3aXuMoM XT2 unn
XT3. Ha yactote 1225 Ny npu R,=1 kOm
noslyyeHo 3HauyeHve MoAyns uMMnenaHca
28,2 kOM ¢ a3oBbIM yriiom 6,41°.

O6moTkM TpaHchOpMaTopoB M rpoM-
KOTOBOPUTENU MOAKMIONAIOT HEMNOCpeR-
CTBEHHO K 3axumam XT3 u XT4. Uame-
peHue mMneaaHca rpoMKOroBopuUTeneit
pekomeHayeTcsa HaduHats npy R,;=10 Om.
B kauecTBe npumepa aBTOp npuBen
pes3ynsraTthl U3MepeHns uMnepaHca nep-
BUYHOW OOMOTKM HebOonbworo ayamo-
Tpaxchopmartopa Mouser 42MC003 ¢
koadppuumeHTom TpaHchopmaumm 12,25.
Mpu Harpy3ske BTOpUYHOM OBMOTKM pe3un-
ctopoM 8,2 OM pesynbrar nony{uncs
paBHbiM 1,24 kOM Cc $a3oBbiM yrnom
13,78° (vactota 1225 Iy, R,=1 kOm).

Ecnn  unamepats  MHAYKTUBHOCTL
KaTYLUKKY, HE UMEIOLLEN MarHUTONPOBOAA,
U3MEHAA C NOMOLLbIKD ayguoMukiuepa
Windows Hanps>keHue curHana, nogasae-
MOrO Ha U3MepUTENbHbIA MOCT C ayauo-
KapTbl, MOXHO YOeanTbLCS, HTO pesynsrat
XOTSl U HEMHOTO MEHAETCH Mo, AeACTBU-
eM LuyMa 1 noMex, HO B LLENIOM OT YPOBHA
curHana He 3aBucut. MHoe peno —
KaTyuka C (eppoMarHUTHbIM MarHUTO-
npoeogoMm. K yameneHnio astopa crarbu
(a oH Bce-Takm ObiBlWMIA npodeccop
3NeKTPOHUKK), 0OHAPYXUNoCb, 4TO ee
VHOYKTUBHOCTb PAacTeT C YBENUYEeHUEM
ypoBHsa curHana. OkasblBaeTcsi, MarHur-
Has MPoHULaeMOoCTb (eppomMarneTuka
MMeeT HauMeHbLUee 3HaqeHue npu 6nms-
KO K HYNIO HanNpsaXeHHOCTU MarHUTHOTO
nons W pacteT C ee YBelNYeHUEeM.
MoCKONbky MHAYKTMBHOCTb MPOMNOPLMO-
HaNbHa MarHUTHOM NPOHULEAEMOCTH, OHA

MUHUManbHa Npu camMoM ManoM Toke
curHana. Ecnn Xxe yBenuuuBartb TOK,
MHAYKTUBHOCTb BO3PACTaEeT, HO NMPU HEKO-
TOPOM €ro 3Ha4yeHUM HaCTynaeT Hacbille-
HUe marnutonposoga (06 3ToM-TO aBTop
3Han!) n MHAYKTMBHOCTbL BHOBbL HaYMHaeT
yMEHbLIaTLCA. 3TOT PaKT BCEraa yuuThbi-
BaeTca paspaboTivkaMy MMMYNbCHbIX
CTabunmM3aTopoB HAMPSXEHNS.

MHTepeCHO, 4YTO AaKTMBHAA 4acCTb
MMnegaHca kartyuwek WHAYKTUBHOCTH
3aBUCUT OT 4acToTbl. M3mepenus yno-
MMHAaBLUErOCA Bblle TpaHchopmaTopa ¢
HEHarpy>XeHHOW BTOPUYHOU 0OMOTKOWM
noaresepxnaT 3ato. MNpu vaMeHewuun
YacTtoThl OT 525 po 2205 My akTuBHas
YacTb uMnegaHca uamenserca ot 1,14
no 3,93 kOm. C warpyskoi 8,2 Om
WUHTEpBAnN ee M3MEeHEeHUA yMeHbLUaeTca
no 1,06...1,26 kOm. MNopo6bHbiM 06pa-
30M BemyTr ceba 3anekTpomarHutbl. Ux
MMmnefaHc 3aBUCUT U OT MONOXEHUA
AKOPSA.

MonpobyiTte NOOKMIOYUTL K U3MEPU-
TeNbHOMY MOCTY B Ka4ecTBe Z, Tak Hasbi-
BaeMbli KOHBEPTEP OTPULIATENBHOTO CO-

R2<Rm R3 1k

DA2.1
>oo| 4
K XT3<— —g
*U +UI’|MT
DA2 -U -y
LM358N T
R4 1k

Puc. 5

npotusneHus (KOC), cobpanHblii no
cxeme, n3obpaxeHHoi Ha puc. 5 (Hyme-
pauus 3nemMeHToB NPOAOIXKAET HavaTyio
Ha puc. 2). HyxHo obasatensHo nosabo-
TUTBCS O TOM, 4TOObI COMpoTUBNEHME
pe3uctopa R2 6bino MeHblue o6pasuo-
BOro R, MHaye BO3HMKHET reHepauus.
Mpn R,=1 kOM n R2=470 Om nporpam-
ma LMSbridge nokasbiBaeT umnegaHc
MuHyc 470 Om! Ha npaktuke KOC
HaXOQAT O4E€Hb OTPaHWHEHHOE NpuMe-
HEHWE M3-3a CKJIOHHOCTM K CaMOBO3-
OyxaeHuio.
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ManorabaputHbin
na6opartopHbin UM

H. HEYAEB, r. Mocksa

Hcroyunk nuraumns (UI1), o xoTopom paccka3biBaeTcs B cTaTbe, —

ycOBepLUIeHCTBOBaHHbIN BapuaHT

aHasiorMyHoro ycTpoicTea, onu-

canHoro B "Pagmo”, 2008, Ne 12, c. 28, 29 (HevyaeB U. "Bnok nura-
HUSI Ha OCHOBeE NMOHWXKaloujero TpaHcgopmMaTopa rasoreHHbiX 1amn”).
OH Takxe cobpaH Ha ocHoBe TpaHcgopMaTopa ANs NATaHUS HU3KO-
BOJIbTHbBIX FaJIoreHHbIX J1aMIl, HO B OT/INYMUE OT NMPEXHEN KOHCTPYKLNU
MoxeTt pabotars B pexumMme cTabunuaayum BbIXOQHOIO TOKa, YTO Mo3-
BOJINET UCMOJIb30BaTb €ro ANs 3apagku aKkKyMyJISTOPOB Pa3/InyHbIX
TUMOB M COCTaBJIeHHbIX U3 Hux 6araped. Hosbiii UI cHabxeH
BCTPOEHHbLIM LUUPPOBLIM U3MepUTEsIbHbIM NPU6opoM, KOTODbIH
HCNOoNb3YeTcss He TOJIbKO AJI1 U3MEPEHUS] BbIXOQHbIX HANPSKeHUs N
TOKa, HO U KaK aBTOHOMHbIW BOJITMETP, 4TO YAOOGHO Npyu Hanaxusa-
HUKW M NPOBEpPKe pa3/InyHOM Ppaguno3/1IeKTPOHHOM annaparypsl.

pennaraembiii cetesoii UIN npegHasHa-

YeH AN NUTaHUA PasfiYHbIX Paauo-
3NEKTPOHHBIX YCTPOMCTB C KOHTPONEM Bbi-
XOOHOrO HanNpPsXeHUs, TOKa Harpysku u
HanpsxeHns nynscauuia. Mpubop otnnyaeT-
cs MarnbiMn rabaputamu, NO3TOMy A1 OTBO-
[a BbIAENSEMOro Tenna B HEM MPUMEHEHO
NPUHYAUTENBHOE BO3YLIHOE OXnaxaeHue.

OcCHOBHbIE
TeXHU4YecKue XapakTepucTuku

BxogHoe Hanpsixenve, B ... ... ... 220
Mpenens! perynnpoBaHns Bbl-

XOOHOro Hanpsxexus, B 0...12
flpepensl perynMpoBaHus Bbl-

XOQHOrOo TOKa, A ........... 0,1...2,5
Mpepensl n3mMepexna Hanps-

>EHMSA BCTPOEHHOIO BOJbT-

Metpa,B.... .. .. .. ..., 0...19,99
BxogHoe conpoTusneHne

BonbTMETPa, MOM ... ... ... ... 10
labaputbl UN (6e3 BoicTYNako-

LUMX 3n1eMeHTOB), MM . . .145x50x100

Cxema UMM nokasaHa Ha puc. 1. MNepe-
MeHHOoe HanpsxeHnne obmoTku Il ceteBoro

TpaHchopmatopa T1 BoinpsMnsercs am-
ogHbiM MocTtom VD1—VD4, koHzeHcaTopsb!
C3, C4 crnaxvealoT nynbcauumM Bbl-
NpAMNEHHOTO HanpsxeHus. Ceetoauon
HL1 — ungukaTop BkaoYeHus. Ha Mmkpo-
cxeme DAS cobpaH perynupyemblii ctabm-
nu3arop, Ha TpaHsucTope VT2 n ceetoano-
ne HL2 — wHpgukatop nynbcauuii Bbi-
XOAHOTO Hanps>XeHus!.

Mukpocxema napannenbHoro crabu-
nu3atopa DA2 ucnonb3oBaHa B ka4ecTee
MUCTOYHMKA 06Pa3LOBOro HanpsXXeHns Ans
y3na ynpasnexusi BeHtunatopom M1 (VT 1)
1 crabunmnsartopa (orpaHnunTenst) BbIXo4-
HOro Toka. B coctaB nocneaHero Bxopat
pe3ucTrBHLIM gaTink Toka R11, ycunutens
noctosiHHoro Toka (DA4.1), pudpdeperHum-
anbHbld yeunutens (DA4.2) n ycunutens-
HbIi1 kackapg (VT3) — 3aTu yansl ynpasnsioT
crabunusatopom Hanpskexus DAS.

JAns uaMepeHus HanpsxXeHus Ha Ha-
rpyske 1 notpebnsemoro et Toka npume-
HeHa LUMppPoBan M3MepuTenbHan ronoska
PMLCDL ¢dupme Velleman (PV1), npep-
cTaBnfowas cobort BONbTMETP nocro-
AIHHOrO Toka C XK nHamkatopom (3'/, pas-
psoa). MNpepen m3amepexus BbibupaioT

YCTAHOBKOW MPOBOJIOYHLIX NepeMbliek Ha
ee nnate U pPe3uUCTUBHbIX AenuTeneit Ha
Bxoge. Jna nutannsa ronoeBku Heobxoaum
VCTOYHUK CTABMNN3NPOBAHHOTO Hanpsxe-
HuA 7...12 B, He umelowmin ranbeBaHuye-
CKOW CBFI3U C 3NeMEHTAMU KOHTponupye-
Moii uenu. MNoTtpebnaemMbiin TONOBKOW TOK
He npeBbituaeT 1 MA.

B nonoxerun "I" nepexsoyarens SA2.1
Bxon ronoBkn PV1 (BbiBOgbl 1 1 2) 4epes
penutens R12R13 nogknodeH K BbixOay
yeuUnuTens NOCToARHOIo Toka Ha OY DA4. 1.
Ero BbIxOQHOE Hanpsixenwe 3aBUCUT OT
nageHns HanpsXxeHus Ha aarymke Toka R11
1 ko3dpduumeHTa ycuneHus, onpegense-
MOroO OTHOLJEHWEeM COMPOTUBNEHUIA Pe3un-
ctopos R10, R14, koTopble 06pa3ytoT Lernb
OOC, oxeatbiBaioilein QY. MNpu nepesoge
nepeknodarens 8 nonoxenue "U" ronoska
4epes3 TOT Xe [Aenutenb NOKNoYAEeTCH K
BbIBOAY 2 cTabunusdaropa DAS u namepsiet
BLIXOAHOE HANpAXeHe W, a B nonoxexne

ovewn. — K THE340y XS3, Ha kOTopoe no-
[AI0T KOHTpOSMpyeMoe HanpskeHve B
uensx nuraemoro ot U yctpoicrea.

Ecnu npegnonaraerca M3MepsTb Ha-
NPS>XEHUE B LIENSX, raNbBaHUYECKan CBA3b
KOTOPbIX C 06wmm nposonom UM Hepony-
cTuma, nepeknioyarens Heobxoaumo Oo-
MOJSIHUTL BTOPOW cekumeit (SA2.2) n BBECTH
eLe ogHO THe300 (XS4), NoaKIIoHYMB UX, Kak
MokasaHo Ha CXeMe LUTPUXOBBLIMU JIMHUAMIN
(He 3abyabTe Npy 3TOM pasopBaTb Coeau-
HeHne C obLKMM NPOBOAOM B Touke A).
Mocne Takoi popaboTky B MepBbiX ABYX
nonoxexuax nepeknodatens Bxog IN-
(BbLIBOA, 2) U3MEPUTENBHOW FONTOBKM, Kak U
npexge, coegvHeH C 00WMM NpPOBOAOM
WM, a B TpeTbeM (“Ug.ew. ) 372 CBA3L ByOeT
paspbiBatbecs. KOHTponMpyemMoe Hanpsixe-
HUE NoaatoT Ha rHesna XS3 1 XS4.

Ha mukpocxeme DA1 BoinonHew npe-
06pasoBaTesnb C BbIXOQHLIMU HANPAXEHUS-
mn —1,25 n +9 B. YcTpoicteo cobpaHo no
W3BECTHOI CXeMe C WHBEepPTMPOBaHWEM
Hanps>XeHus, HO B KAHECTBE HAKOMUTENbHO-
ro gpoccensi ucnonb3oBaHa o6mMoTka |
TpaHchopmaTopa T2. BosHukaiowme Ha
HEe UMMYNbCbl HaNPsXeHUs oTpuuaTesb-
HOM MONAPHOCTU BLINPSMNSAIOTCA AVOAOM

pd —
== VD1-VD4 3
3 FU1 SR540 K BbiB. 8 DA4 J—‘ C8 100 mkx16 B DAS5 ;ﬁILSTIZT ADJ XS1
g || osa3En <8t STUF .
Q SA1 l: L A Cetb” _L R14 100 k DA4.2 1
AN C3 C4 " HL1 R19 =
xp1 ‘Br’ T1 T T L-132xGT // .y 1R9 DA LM356CS ol °
RQ CSGSMKx‘IGB 300/ 734 x
c3,c4 1k RK124k RS 100 @
4700 miox VIS c13| ==c14
X168 o HL2 L132XID | o 1| J1000 M
A Tynbcatm %16 B
) 6@ ==C12
R7 R10 510 22 Mk
100k R11 0,01 XxS2
I 1 -
| 4
DA2 TL431CD ..
1 —= K BbiB. 4 DA4 * 1
DA1 MC34063AD lzw PMLCDL ! : VT1-VT3
7 6 DA3 1 BC847A a
Iek [PWC|Vee P |12 m2g31R-90| 2|N*| |+ pry ! VT3 Yeeix
5 g L, VD5 1 —3|IN-| Co==  C10==| I R20 1
Comp DRC— +U [10 mkx 1000 mkx| |
13[Cn = x10B x63B | | |
3 1 7T 4 Rm
c1 * e C5 10 MKkx20 B V| voe | L100mEH | | —P 1w 510 xs3
1500f—H oNp|  [swel2 S 00 e +
C7 10 mkx10B =
e y
VD5, VD6 SM5819 “yr srewm
"UBHQUJN'.' XS4
pwec.t e —-

N
-

d>

Cp—

ON

BUHVLiUAU MIMHROLOU

81-88-209 ‘uaL

andy

IMOLELO W

nI'ojpeiI@)nNsuos ikmooduog

ni-oipeigjiew

6002 ‘S SN oufvd



N
N

No®

AA,

AP,

MCTOYHUKUN NMUTAHUSA

Ten. 607-88-18

.ru

: mail@radi
Bonpocsi: consult@radio.ru

Mpwuem cTaten

PAOMO Ne 5, 2009

VD6, 1 BbinpaMneHHoe HanpsXxeHue
(~1,25 B) ctabunnamnpyeTtca MUKPOCXEMOI
DA1. Yepes ¢unetp L1C10 oHO noctynaet
Ha 3MuTTep TpaHaunctopa VT3 1 nepemer-
HbI peaucTtop R20, 6naropaps 4eMy ycra-
HaBMMBaeMoe UM MUHMMAIbHOE BbIXOQHOE
Hanpsbxenne pasHo 0. Hanpsixexne 06-
moTku |l Bbinpamnserca guopom VDS,
BbINPAMNEHHOE HanpsxeHue GUNLTPyeTcst
koHpgeHcaTtopoM C5 m noctynaer Ha Bxof,
mukpocxembl DA3. CHuMaeMmoe C ee BbIXO-
pa crabunmMampoBaHHoe HanpsxeHve 9 B
MCNonb3yerca Ans NuTaHns ronoskm PV1.
B pexnme ctabunmsauum BbIXOQHOIO
HANPSXEHWA, KOraa Ha UHBEPTUPYIOLLEM
Bxoge (BbiBog 6) OY DA4.2 HanpsxeHue
6onblie, 4eM Ha HEUHBEPTUPYIOLLEM
(BbIBOA, 5}, @ Ha BbIXOAE (BbIBOL, 7) 6N1M3KO
K Hyno, ceetoauog HL3 He ropur, TpaHsun-
ctop VT3 3akpblT U He LWYyHTUpPYyeT
nepemMeHHbIn peanctop R20. Mpu yee-
NINHMEHUM BBLIXOQHOTO TOKa Hanpsxe-
HUe Ha Bbixoge QY DA4.1 n coeguHeH-
HOM C HUM HEMHBEPTUPYIOLLEeM BXoae
OV DA4.2 Bo3pacTaeT (13-3a yBenuye-
HUS NafgeHUA HanpsXkeHus Ha pesnc-
Tope R11), n korga OHO npeBbICUT
HanpsXeHue Ha WHBEPTUPYIOLLEM
BXOZe, YBENUYUTCA HaNpsXXeHue 1 Ha
ero Bbixoge. Ceetoomop HL3 HauweT
CBETUTb, a TpaHaucTop VT3, oTkpbiBa-
Aacb, WyHTUpYeT pesuctop R20, B
pesynsTare 4ero BbIXOQHOE Hanpsixe-
HUE YMEHbLUTCSH. Tak YCTPOWCTBO
noaaepXmBaeT MOCTOSHHBbIM BbIXOA-
HOW TOK, KOrfia OH NPEeBbLICUT 3apaHee
yCTaHOBIEHHOE 3Ha4YeHue, KoTopoe
M3MEHSI0T NepeMeHHbIM Pe3UCTOPOM

nooTeoaa TpaH3ncTop VT 1 3akpbiBaeTca u
BEHTUNSATOP NepecTtaeT pabortarb.
BonbwuHcTBO petanei N MoHTUPYIOT
Ha [BYX NeyaTHbIX nnarax, N3roTOBNEHHbIX
M3 OOHOCTOPOHHE (PONbrMPOBaAHHOTO
cTeksiotekcTonuta TonwmHon 1,5 mMm. Ha
OOHOM M3 HUX (puUC. 2) ycTaHaBnMBaloT

?K BbiB. 5 DA1, C2, ... *K+HL1, +C8,... *Koﬁm. 1] T1*
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R3. lopawwmiin ceetogmon HL3 nuanum-
pyet nepexon UM B pexum ctabunu-
3auum Toka.

Mugnkatop nynbcauuii Ha TpaH3u-
cTope VT2 paboTaeT Tak. B oTcyTcTBme
nynbCauuii  BbIXOOAHOIO HanpsiXeHUs
TPAH3UCTOP OTKPLIT U HAMPsSXeHue Ha
€ro KONNeKTOpe HEeMHOTO MeEHbLle
Heob6xoauMoro ANa CBEYEHUs CBETO-
nvopa HL2. Mpu nosenexuun nynbca-
LM nepeMeHHas COCTaBnsiolias He-
pe3 koHpgeHcaTtop C8 u pesnctop RE
nocTtynaet Ha 6asy TpaHaucTopa VT2,
M Npy ee OTpULATeNbHbIX NONYBOHAX
OH 3aKpbIBAETCS, HaMpsXXeHne Ha ero
KONNeKTope BO3pacTaeTr U CBEToamnop,
HLt1 BcnbixvBaet. Mockonbky YactoTa
nynbcauuii  [OCTAaTO4HO  Benuka
(100 l'y), ero cBeyYeHve BOCMpPUHUMA-
ercs kak HenpepbiBHoe. Mopor cpaba-
TbIBAHWSA MHOUMKATOpA 3aBUCUT OT BBE-
[EHHOTO B Lenb 6asbl CONpoTUBNEHUS
nopcTpoeyHoro peauctopa R7.

Y3en ynpaBneHus BeHTUNATOPOM
M1 cobpaH, kak ynomMumHanocb, Ha
TpaH3uctope VT1. Tepmopesuctop
RK1 ¢ otrpuuarensHeim TKC, o6pasyio-
LWMiA BMECTE C MOACTPOEYHbIM pe3u-
ctopom RS penutens o6pasuoBoro
Hanps>xKeHUsl, nogasaemoro Ha 6asy
TPaH3UCTOpa, HaXOQUTCA B TENnnoBOM
KOHTaKTE C TEMNOOTBOAOM, Ha KOTO-
POM 3akperneH crtabunusarop Hanps-
xenna DAS. Mo Mepe Harpeea Tenso-
0TBOAA COMpPOTUBNEHWE TepMOopesu-
cTopa yMeHbluaeTcs, TpaHsuctop VT1
OTKPbLIBAETCS U Ha BeHTUnatop M1
nocTynaer nNnurTakLlee HanpsxexHne —
€r0 Kpbinb4yaTka HauyMHaeT BpaLlaTbCs,
1 ¢ TeMm Bonblueir 4acToToi, 4eMm Bbilue
Temnepartypa. flocne ocrbiBanus Ten-

K BbiB. PV1 K o6morke Il T2

K obmotke | T2

ovopbl VD1—VD4 u koHpewcatopbl C3,
C4, Ha ppyro#t (pyuc. 3) — BCce ocTanbHble
[eranu, KPOMe OpraHoB NpUCoeauHeHus,
ynpasneHns, KOHTPONA U HEeKOTOPbLIX ApY-
rux. MoHTax BeayT Ha CTOpOHe nevaTHbIX
NPOBOAHNKOB.

OcHoBHas nnata (puc. 3) paccumtaHa Ha
NMPpUMEHeHne NOCTOAHHDLIX PE3NCTOPOB ANs
NOBEPXHOCTHOro MowTaxa PH1-12 tuno-
pasmepa 1206. Ucikniovenmne — pesnctop
R11, kOTOpbLI COCTaBNEH U3 AeCATH Coen-
HEHHbIX napannensHo Pe3nCTOPoB TUMO-
pa3mepa 2512 conpotuenexnem 0,1 Om
(Ha nnate vx MOHTUPYIOT B ABa 3Taxa).
PesucTopel R12, R13 — MJT, P1-4, C2-23
(R13 cocTtaBneH 13 HECKOJbKUX, COEQMHEH-
HbIX MOCNeAOoBaTenbHO), NOACTPOEYHbIE
R5, R7, R14 — Tunopasmepa 3303 drpmbl
BOURNS. Tepmopesuctop RK1 — MMT-1,
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nepemMeHHble peauctopsl R3, R20 — CMNO,
Cn4-1. Konperncatopel C5—C9 — TtaHTa-
NIOBble AN51 NOBEPXHOCTHOTO MOHTaxa, C3,
C4, C10, C14 — okcmaHble UMMOPTHbIE ANA
06bIMHOrO MOHTaxa (Hanpumep, cepum TK
burpmbl Jamicon), ocTanbHble — kepamMu-
yeckue K10-17 unu aHanornyHble MnopT-
Hble. [poccens L1 — CM322522 pnsa
NOBEPXHOCTHOTO MOHTaxa TurnopasMepa
1206 (MHoyktMBHOCTL — 68...220 MKIH),
Tparncpopmatop Tt — AnNA ranoreHHbIx
namn moHocTbio 40...50 BT. TpaHcdop-
martop T2 HamaTbiBalOT Ha KOJbLEBOM
MarHuTonposoge Tunopasmepa K20x10x5
n3 depputa 2000HM, ero obmoTkn co-
nepxar no 30 ButkoB npoBoga M3B-2
avametpom 0,25...0,3 MMm. Beiknosarens
nutanua — B100G (SWR41), nepeknioya-

KNewBalT NONocy noponoHa 3, §Tobbl
BO3/lyx BcacbiBancs 4epe3 OOKOBble
OTBEPCTMA U, Nponas mexay pebpamin
TENNOOTBOAA, BbIXOQUI 4epe3 BepxHue.
CMOHTUPOBAHHYIO MNaTty BbINPSMUTENS
NMPUKNENBaKOT 3NOKCUOHLIM KNeeM K
Tpancdopmaropy T1. Brewwnin Bug UM
nokasaH Ha puc. 5.

HanaxwnsaltT yCTpPOMCTBO B Takon
nocnenoBaTenbHOCTA. YcraHoBuB OBUWXKA
noacTpoeyHbix peauctopos RS, R7, R14 B
CcpefHee MoNoXeHue, BKIII0HaloT YCTPOn-
CTBO ¥ MpPOBEPSAIOT BbIXO4HbIE HANpsXxe-
Hua -1,25 n +9 B npeobpasoBatena Ha
mukpocxeme DA1. 3ateM k Bbixogy W1
noaknoysalT 06pasyoBbIi BONBTMETP C
npenenom usamepexuss 15—20 B v npoee-
PAOT NPEQEensl PEFYNIMPOBAHUS BBIXOAHO-
ro HanpsXeHuss nepemMeHHbIM
peavctopom R20. Mlocne atoro
yCTaHaBnNMBaloT Ha BbIxoge
Hanpsxenne 10 B, nepesogsaT
nepeknodarens SA2 B nonoxe-
Hue "U” n cpaBHMBAIOT Nnokasa-
H1s 06pasLoBOro BONbLTMETPa
M  U3MEpUTENbHOW FONnOBKU
PV1. MNpu HeobxopumMocTu ee
© Kannbpylot  NOACTPOEHHbLIM

- PE3UCTOPOM, PACTMONOXEHHLIM

.t Ha ee ne4yaTHoM nnare.

\ PrL N JHanee k sbixogy UM nopxsiio-

Tenb SA2 — ABWXKOBbLIM HA TPU MONOXEe-
HUS M OOHO UNK ABa HanpaBneHus, Hanpu-
mep SP112-DP3T. Kpome ykasaHHbix Ha
cXemMe, B BblltpaMUTENE MOXHO MNpuMe-
HUTb niobble gpyrue guogbl LLoTkmn ¢
[OMYCTUMBIM MPSIMbIM TOKOM HEe MeHee
3 A 1 06paTHBIM HaNpPsXXeHUeM He MeHee
40 B.

MHespa XS1—XS3, ceetopmonp HL1—
HLS3, nepemenHble pesunctopbl R3, R20,
noctosHHble R12, R13, konpewcaTtop C14,
BbIK/llosatens nutanns SA1, nepeknoya-
Tenb SA2 1 UsMepuTensHylo ronoeky PV1
yCTaHaBNMBAKOT Ha MNepegHer naHenu
Kopnyca, aepxaTtefnb MnaBkO BCTaBKU
FU1 — Ha 3agHeir. TpaHcdopmatop T2 n
koHgeHcaTop C10 npuknenBaioT kK OCHOB-
HOM nnaTe Ha CTOpoOHe, cBOOGOQHOI OT
neraneu.

Jns oxnaxaeHus MUKpOCXeMbl cTabu-
nusatopa DA5 npumeneH pebpucTbiii
TEnnooTBOA C BEHTUNATOPOM (rabaputsl
nocnegHero — 50x50x20 MM) OT MUKPO-
npoLeccopa nNepCoHaNIbHOr0 KOMMbIOTE-
pa. PekoMenyemoe pasMelleHue aeta-
nen atoro yana B kopnyce UM nokasaHo
Ha puc. 4. TennooTBoA, 7 [OMKeH ObiTb
M30/IMPOBaH OT OPYrux 3NeMeHTOB, B TOM
4ucne n ot kopnyca t. Mukpocxemy 5
(DA5) 3akpennsioT Ha TENNOOTBOAE BUH-
TOM 6, B HenocpeaCcTBeHHOM 61M30CTU OT
HEro 3MNOKCUAHLIM KJIEEM MpPUKSIenBaloT
Tepmope3uctop RK1. Takmum xe kneem
NPUKNENBAIOT K TEMNOOTBOAY OCHOBHYIO
nnary 4 n coeauHAIOT ee KOPOTKUMU NPo-
BOZamMu C BbIBOAAMU MUKPOCXEMbI N Tep-
mopesaucTopa. BeHtnnartop 2 ycraHasnu-
BaloT "HaobopoT”, 4Tobbl NOTOK BO3ayXa
6bIn HanNpaeneH OT TernooTeoaa. B Bepx-
Hel YacTn obevaiiku kopnyca 1, HanpoTuB
BEHTUNATOPA, U B ee OOKOBbIX CTeHkax
CBEpnAT BEHTUNSALUOHHbIE OTBepCTUS. 1o
KpasiM (N0 NepuMeTpy) BeHTUNATopa npu-

HaloT CoeiMHEHHbIE NOCNeaoBa-
TeNbLHO Harpy3o4HbIi Pe3ncTop
conpotmnenexHmem 5...10 Om ¢
pacceMBaeMoil  MOLLHOCTbIO
10 BT u 06pa3uoBbii amnep-
METp C npegenomMm uamepexua 2...3 A,
YcraHoBMB BbIXOQHOM TOK 1 A, nepeBogsaT
nepeknoyatens SA2 B nonoxexve " u
NOACTPOE4HbIM pe3ncTopomM R14 ypaBHu-
BaIOT NOKa3aHUA aMmrnepmMeTpa v ronoBku.
BxnioyeHna BeHTUNATOpa Mpu 3a0aHHOM
TeMnepaTtype TennooTeoaa (Hanpumep,
+45 °C) pobmBalTca U3MEeHeHUWeM CO-
NPOTUBNEHMS NOACTPOEYHOrO Pe3ancTopa
R5.

Mopor cpabartbiBaHMs wuHAMkKaropa
nynbCauuii ycrtaHaBAMBaKT NOACTPOEeH-
HbIM pe3ucTopoM R7. Ero ABMXOK BHa4Ya-
e NePEBORAT B HUXKHEE (MO Cxeme) Nono-
XeHue, npy aToM ceetoauon HL2 ponmxer
NOTacCHyTb. 3aTeM, yCTaHOBMB Ha BbIXOae
WM MakcumanbHoe Hanpsixewue, nog-
KIOHaI0T K HeMy ocuunnorpad M BKIO-
YeHHbIA PeocTaToM MPOBOMNOYHLIN Nepe-
MEHHbIA  PE3NCTOpP CONpPOTUBIEHUEM
10...15 OM ¢ paccevBaeMor MOLLHOCTbIO
He meHee 30 Bt (CM5-30, MMNbB-50).
MnaBHO yMeHbluas CONPOTUBNEHME Ha-
rpysku, pobuealoTca nynbCauuii Bbi-
XO0AHOTO HanNps>XeHus amnnmy,uoﬁ
70...100 mB, a 3areM nepeMeLleHnem
DBUXKA NOACTPOEYHOro peaucropa R7 —
3axuranus csetoguopa HL2. TFlocne
OTK/NIOYEHUS HArpPy3ku OH [AONXEH rac-
HYTb.

Mpy 3apsake akkymynatopHon Gara-
peu cHauana yCTaHaBnUBAIOT Hanpske-
HYe, [0 KOTOPOro ee HeobxoamMmo 3aps-
OuTb, @ nocne ee NOQKIIOHEHUSA — TOK
3apsagkun. o Mepe 3apanku Hanps>xeHne
bGaTtapen Bospactaer. Korga sapsgHbiit
TOK CTaHeT MEHblue YCTaHOBNEHHOTO,
YCTPOICTBO NeEpenaeT B pexnm crabmnu-
3aUMKn HanpsXxeHus U 3apsaka Npoaos-
XUTCH MNaBHO YMEHbLUAKLWNMCA TOKOM.
3710 nckNIoHUT Nepesapspky darapeu.

Puc. 5

Penaxtop — B. ®ponos, rpaguka — B. Pponos,
¢oro — aBTOpPa

000 "InexTponaHg”

MoctaBka nOOLIX 3NEKTPOHHbIX
KOMMOHEHTOB W KOMMMEKTYIOWNX.
XumMns ona anekTpoHuku. JloctaBka
rnoyTon B Mobyio Touky Poccum iopnam-
yeckuM n ¢pusmdeckum nuuam. Co
CKMa[a v nop, 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.

* * *

OTeyeCcTBEHHbIE U VMMNOPTHbIE
paguoperanu NS pemMoHTa paguo-
annaparypbl, aBTOMOBUNbHON 3N1EKT-
POHUKU U BbITOBOW TeXHUKU!

Mwukpocxembl. TpaHauctopsl. Cra-
6UnMTPOHLI. Pe3nctopsl. LLineiidsbl.

KonpgeHcaTtopbl  kepaMuyeckue,
MNeHOYHbIE, MOACTPOEYHLIE, 3NEKTPO-
NUTUHECKME, BbICOKOBONbTHLIE. Mexa-
HUKa AN BUOEOMarHMTOpOHOB, BU-
neokamep U ayamMotexHuku. Ceeto-
ovopbl 1 dotogmoabl. Maxensku ons
Mukpocxem. Kaccbl Bcex pasmepos
ONs XpaHeHus Menkux netanew. Jla-
3epHble U Bugeoronoskn. YUM-ane-
MeHTbl. MHoroe gpyroe. OntoBaa u
PO3HMYHAs Npoaaxa exemHeBHO OT
9.00 no 18.00 no appecy:

Poccus, Mockea, faTHuukoe woc-
ce, pom 18, TK "MutuHckmia pagmopbl-
HOK", 3-11 aTax, naBnnboH 546. Mpoespa
ot MeTpo "TyuwuHckan” aBT. Ne 2, 210,
266.

HdocTtaBka noutoit no Poccuu.
Mpaiic-nncTsl Ha 6ymare n CD.

KowTaktbl: 107045, r. Mocksa,
a6. auwy. 41.

www.S-10mitino.narod.ru

* * *

MpepnaraeM komnnekTywoLmMe Ana
cbopkn peveBoro nepeksoHatens. Tex-
HU4ecKyto nokymenTaumio. Npepgonnara.

617120, Mepmckuin kpait, 1. Bepe-
waruHo, a/a 74

*  x ok

Ana Bac, paguomoburenn!

PAAWOKOHCTPYKTOPDbI Bcex Ha-
npasnennin. Kopnycel ans POA. Pagvo-
3NEeMEHTHI, MOHTaXHbI WUHCTPYMEHT
M Marepuanbl, nurepaTtypa, rotosbie
nspgenus. IBM-koMnnekTyiowme.

Ot Bac — onnayeHHbIn KOHBEPT AN
6ecnnarTHoro karanora.

426072, r. UxeBck,

a/a 1333 PTL, "Mpomerein”.

www. rtc-prometej.narod.ru .

Ten./dakc (3412) 36-04-86,

Ten. 22-60-07.

*  x *

P/petann orey. v nmn. 9000 Tunos,
KHUMM, KoMnbtoTepsl, MO.

Baw koHBept. 190013, C.-Netep-
6ypr, a/a 93, Kucenesoi.

m'o!pe.l@unsuoo- :Hoodubg
ni‘ojpei@jiew :ualeld wandy
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UCTOYHUKU MUTAHUA

Ten. 607-88-18

Mpwnem cTatei: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOMO Ne 5, 2009

MakpomMmoaenb KOHTpoOAnepa
TL494 B cpene Micro-CAP 8

C. NMETPOB, r. KpacHosipck

B Hacrosiujee Bpems pa3paboTka pa3sinyHbiX 3N1€KTPOHHbIX
YCTPOWCTB BCe YaLye npou3BOANTCS B crenyouei nociegosaresb-
HOCTH: BbIGOp ONTUManbHbIX OJ1S peweHns faHHoi 3agayn cxemo-

TEeXHUYECKUX pelieHuH, pacyer

napamMeTpoB U pexumMoB paboTsi

3/1eMeHTOoB, npoBepka paboTocnocobHOCTH yCTPOHCTBA C MOMOLLbIO
Kakos-nu6o nporpaMMbl CXeMOTEXHUYECKOIro MOZeIMpoBaHus
3/IeKTPUYECKUX CXEM U, HAKOHEL, OTJ1agka ycTpoicTBa Ha paboyem
mMakerte. HeobxoauMbiMyu KOMMOHEHTaMM TakKuX NPorpamMm ABJSIOTCS
MoAenu pa3sinyHbiX 3/1IeMEeHTOB U PYHKLNOHaNbHbIX y3n0B. O Tako#
MoAzenn MUKpocxemMbl KOoHTposnepa TL494 u paccxkazaHo B npegna-

raemoi crarbe.

Bnaro.uapﬂ Hanu4uio poctynHoro Gec-
nnarHoro nporpammHoro obecneve-
HUA CXEMOTEXHUHECKUX CUCTEM aBTOMATU-
yeckoro npoektupoanus (CAMNP) n moge-
nupoBaHus, Hanpumep, SwitcherCAD
dupwmbl Linear Technology [1], TINA-TI
¢uvpmbl Texas Instruments [2], nemo-sep-
cun Micro-CAP 9 dupmbl  Spectrum
Software [3], paguonobutenn Bce LUvpe
NPUMEHSIOT NpeaBapuTensHoe MOREenu-
pOBaHUe Co30aBaeMbix yCTPOUCTB.

Pa3pabotka cxembl YCTPOMUCTBA C MO-
MOLLbI0O  YyKa3aHHbIX  MPOrpamMmHbIX
CPEeCTB NO3BONSET CYLLECTBEHHO COKpa-
TUTb Kak BpeMs, Tak WU mMaTepuanbHble
3aTpaTtbl Ha paspaboTky yctpouctea. o
MHEHIIO aBTOpa, MHOTHE paanoniodurenu
HepooueHnBaloT 3PdeKTUBHOCTL 3Tana
MOQenMpoBaHusa npu paspabotke anek-
TPOHHbIX YCTPOMCTB. CxeMoTexHu4eckmne
CAMNP npenocTaBnsioT KOHCTPYKTOPY YHN-
KanbHble BO3MOXHOCTM pAna aHanunia
paboTtel npubopa. Hanpumep, MOXHO
nerko cMogenupoBaTtb paboTy UCTOYHMKA
nuTaHMa Ha ObICTPO M3MEHAIOLLYIOCH
Harpysky, npuy4eM 3akOH W3MEeHeHns
MOXET ObiTb MPON3BONbHLIM. [pu Make-
TUPOBaHUK peanbHOro U3genus Ans 3Toro
noTpebyeTcs AOPOrocTosiuas nporpam-
MupyeMas 3nekTpoHHaa Harpyska. C no-
MO0 CxeMoTexHudecknx CATMNP MoxHO
noctpoute A4YX n ®OYX uUMnynbCHOTO
WUCTOYHMKA MUTAHMA M 0O 3Tana MakeTu-
poOBaHMA peLnTb Npobnemy ero ycrtonumn-
BOW paboTbl. B npocTyio npoueaypy npe-
BpalLlaeTca U3MEpeHWe CpeaHux ¢
3P ekTUBHBIX 3HAYEHUM TOKa N HanpsXe-
HUSI MPOU3BONBLHOM (DOPMbI, UHRYKLUKU B
MarHuTonpoBoaax TpaHchopMaTopoB U
apoccenei, uccnefoBaHue MNOBeeHUs
YCTPOMCTBA B NepexofHblx pexmmax u
MHOroe gpyroe.

C ycnexoMm MNMpUMEHsIIOTCS CXeMOTex-
Huueckve CAMP v npu "HanaxueaHuu"
Y34, narotoBneHue KOTOPbIX ABNSETCA
TPaAVLMOHHO NMONYNAPHBLIM HanpaBneHu-
eM B paguoniobutenbckom TBOPHECTBE
[4]. B uenom, Ha CerogHALIHUM AeHb Npo-
rpaMMbl CXEMOTEXHUHECKOTO MOZEenupo-
BaHUSA 3NEKTPUYECKUX CXeMm, npounas
6onbLIOM NyTb B CBOEM pa3BUTUK, AB-
nAlTCA HagexHbiM U IDPEKTUBHBIM
MHCTPYMEHTOM, HECMOTPS Ha MPUCYLLUA
UM psf, eCTECTBEHHbIX HEAOCTATKOB.

flpn paspaboTtke 6noka ynpaeBnenus
MOLLHOIO MMMNyNbCHOro WUCTO4YHMKA nuta-
HUA HA OCcHOBe KOHTponnepa TL494 asTop
CTOJIKHYACS C PacnpoCTpaHeHHoW CUTyaum-

e — B cTaHpapTHO 6ubnuoteke Komno-
HEHTOB nporpammbl Micro-CAP 8, kotopoii
Nnosnb3yeTcs aBTOp, HE 0Ka3anocb Mogenv
yKasaHHOW MuKkpocxembl. JIBYXTaKTHBI
KOHTponnep TL494 siBnseTcs ypauHon pas-
pabotkon dupmbl Texas Instruments, n
uenbin psa  KPynHbIX  MPOU3BOAUTENei
BbIMyCKaeT NnonHole ¢yHKuMOHaﬂbe|e aHa-
norn  3TON MNOMYNAPHOM MUKPOCXEMbI:
KA7500C — cdupmbl Fairchild, MB3759 —
bupmbt Fujitsu, IRBM02 — ¢upmel Sharp,
K1114EY4 — otedecTtBeHHbI aHanor. Ha
caiTax ykasaHHbIX NpousBoauTEnen Hali-
™ mogens TL494 Takxe He yaanochb, Noa-
ToMy 6bINO NPUHATO pelleHne paspabo-
TaTb Takylo MOAESNb CaMOCTOATESbHO.

At— ;
RTo—m 1 TaxToBbBIN renepaTop
CTo- G

L KomnapaTtop
—DA1 "MepTBOIo BpemeHu”

DD1

0,12B

oic 07B DA4

yNpowaeT MofesNb, He BNusn Ha ee PyHK-
umoHanbHOCTb. Ha anementax Q3—Q5,
X1 1 S1 peanusoBaH reHepatop Nnnoob-
pasHoro Hanpsxenus. [lNMoporu nepe-
kmodeHus Tpurrepa Wmntta X1 Buibpanbl
pasubiMu 0,1 1 3 B. AnemeHT ST — "npe-
anbHbIA KNY", ynpaeBnseMbii Hanpsixe-
HMeM c Bbixoga Tpurrepa X1 (PinB). lexe-
patop hopmupyeT nunoobpasHoe Hanpsi-
XeHve ¢ ammmtygon 3 B n nepuogom,
onpepensemMbiM HOMUHaNamMmy 4actoTo3a-
DAOLWNX 3NEeMEHTOB  pe3nucTopa u KOH-
neHcaropa, nogkoHaemblx k Bxogam "Rt”
n "Ct" cooTBeTCTBEHHO. InemeHTh DD1—
DD6 (Ut—UB6) npepctaensaioT coboir no-
TWHECKYI0 4acTb U MOMHOCTLIO COOTBET-
CTBYIOT CTpykType TL494. TpaH3ncTopb!
BbIXOAHOTO kackaga VI1 n VT2 mopenu-
pyloTca "naeanbHbiMU Klodammn” S2 n S3.

McTouHnkom 06pasuoBoro Hampsxe-
Hus "+5 B" aBnaetca anemeHT A2 (E3) —
"YHKLMOHANbHBIN UCTOYHUK HanpsixXeHus”™
("function voltage source”), anroputm pa-
60Tbl KOTOPOTO OMUCHLIBAETCS BbIpAXe-
HueM IF ((7<V(V.)<40), 5, 0). Ha ero Bbi-
xone dopmupyeTcs Hanpskenve 5 B B
cnyyae, ecnn HanpskeHne NUTaHUS MUK-
POCXEMb! HAXOAMTCH B AOMYCTUMbIX Npeae-
nax — 6onee 7 v meHee 40 B. Ecnm 310 yC-
JIOBUE HE BHLIMONHSAETCSH, Ha BLIXOAE yCTa-
HaBNUBAETCH HanpsXXeHWe, PaBHOE HYMIO.
Tak peanu3osaHa GyHKLUMA KOHTPONA 3a
HanpsxeHneM nutanua (V.), koTopas
6bina BBefeHa B Mukpocxeme TL495 —
yAyuqLeHHOM Bepcum TL494.

MoxHO 3ameTuTb, 4TO B MOZEnu B
ABHOM Buge otcytcTeyioT LW komnapa-

LLIMN komnapaTop

DA2
1IN-o >
1IN+

DA3 A2
2IN-o- D Bt -STU ovee
2IN+ 0.7 MA —oREF
FBo O oGND
Puc. 1
Monb3oBaTens CxeMOTEXHUHECKOW TOp U KOMNapartop, GOopMUpYIOLLUA

CAIP, okasaBluuiica B nogobHol cuTya-
UMK, MoxeT paspaborats Mogens Heob-
XOAMMOrO KOMMOHeHTa nubo B BUAE Tak
Ha3blBaeMoW noacxems! (B TepMuHax
Micro-CAP 8 — subcircuit), nnbo B Buge
makpomogesm (macro). Hambonee npo-
CTbIM U JOCTYNHLIM CrOCOOOM fIBNsSieTCH
pa3paboTka MakpoMogenu, Tak kak B 3TOM
cnyyae OT nonb3oBaTens He TpebyeTtcs 3Ha-
HMe a3bika nporpammbl SPICE — ocHOBBI
6onblumHcTBa cxemoTtexHmdecknx CAMP.
0O606LLeHHas CTPYKTypHas CxeMa MUK-
pocxemsbl TL494 nokasaHa Ha puc. 1 [5],
a Ha pumc. 2 — paspaboraHHas cxemMa
monenu TL494 B TOM BMAE, kak OHa BbITNs-
OUT B OkHe nporpammbl Micro-CAP 8.
HeobxogumMo cgenatb HekoTopble MOsAC-
HEeHWs No 3To Mopenu. AnemMeHTol DA2
(X2) n DA3 (X3) — ycunutenu owmnbkn c
(GUKCUPOBAHHBLIM HAMPSXEHUEM MUTAHUA
+15 B, KOTOpOEe He 3aBUCUT OT Hanpsxe-
HUA NMUTaHUSA “"MUKPOCXeMbl”, NoCcTynaio-
wero Ha BbiBOR V... Takoe peweHne

3aLWUTHBIN MHTEpBaN Mexay Takramu, —
Tak HasbiBaeMoe "MepTBoe Bpems”. ITu
3neMeHTbl peanu3oBaHbl C MOMOLLbIO
d)yHKLlVIOHaanbIX UCTOYHMKOB Hanpsaxe-
Hua E2 n E1. Ha Bbixoge E1 ycranaenmea-
eTca Hanpsxenue 0 B, ecnv MrHoBeHHoe
HanpskeHne Ha Bxome Ct (amnnurtyga
"nunbl”) GONblUe HanNpsXeHUs Ha BXo4e
"Dead time control” (DTC) ¢ yyetom Ha-
npsxenuns cmewenns +0,2 B. B npoTtme-
HOM cnyvae Ha Bbixoge E1 ¢popmupyertcs
5B — BbICOKUIA NOTMHECKUIA YPOBEHb.
AHanornuHo peanusosaH LLUW komnapa-
TOp — Ha BbiXxoAe NCToYHUuKa E2 ycraHaBs-
nuBaetcs 5 B, ecnu BbIxogHOe Hanpsxe-
HMe noboro u3 ycunuteneh owmnbkm
6onblle MrHOBEHHOrO 3Ha4YeHus Hanpsa-
Xenus "nunbl”, cMeenHoro Ha +0,7 B, B
NPOTUBHOM Cny4ae Ha Bbixoge "komnapa-
Topa" E2 — HWM3kniA ypoBEHD.

YT106bI BOCNONL30OBATHLCA TOTOBOW MaK-
pomogensio, Heobxopnmo 0o6aBUTL HO-
Bbili KOMMOHeHT "TL494" B 6mbnuoTteky
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Puc. 2

xoMrioHeHToB. Tak kak B [6] ata npoueay-
pa onucaxa KpaTtko, a m3yyewve Honee
noapobHON OPUTMKHANBHOM AHINOASBIYHOM
JOKYMEHTAUMW 419 3HANUTENLHOM NacTH
NONL30BaTENEen MOXEeT OKa3aTbCH 3a-
TPYAHUTENbHLIM, NOKaXeM NOPsAoK A0-
HaBneHWs HOBOTO KOMINOHEHTA:

— Cronuposars (aiin TL494.CIR B nanky
C:\Program Files\mgc8\DATA\TL494.CIR.

— QOtkputb daitn TL494.CIR B cxem-
HOM pepakvope {Schematic editor) Micro-
CAP 8.

— CoxpaHutb ¢aiin TL494.CIR ¢ pac-
wupenrem .MAC B nanky C:\Program
Files\mcB\LIBRAR\TL484.MAC,

— C nomoLusio pepakropa popm {Form
editor) co3garb yCAOBHO-rpadpUYeckoe
0603HayeHmne (YIO) 4519 HOBOrO KOMIMOHEH-
Td W NPUCBOWTL eMy Ha3Banve “TL494".

— B pepaktope koMnoxeudtoB {Com-
ponent editor) ¢ nmOMOWBIO MacTepa
aobaeneHns KOMnoHeHTorR obasuth
HOBBIA BUENMOTESHDBIA KoMNoHEHT "TLA84™
B Kakylo-nnbo rpynny aneMeHToB, Hanpu-
mep, B rpynny Analog primitives/
MACRO.

— HaanauuTb HAMMEHOBAHME BLIBOO4AM
HOBOTO kOMMNOHeHTa TL494 wa ero YIO.
ObfnazatensHoe YyCnoBue — HaUMEHOBAHMA
BbBOAOB Ha YTO 1 B MakpOMOAENU [0OMXK-
Hbl COBMafatb. Pacnonoxesme snBOZOB
MPW 3TOM MOXET BbiTb MPOU3BONLHLIM.

MNocne 71oro kak mactep gobaenerwa
KOMMOHEHTA NPOWAET BCE 3JTanb 3TOM
npoUedypbl, 3aKpbiTh €r0 OKHO, COTNacue-
WUCb Ha NPeANoXeHUe COXPaHWTb CAae-
NAHHBIE M3MEHEHWA,

Mpeanaraeman mMakpoMogens MOXeT
OuiTb  Hcnons3osaHa 6Ge3  Kakux-nubo
M3MEHEHRWUIA U B HOBOM BEPCHM MPOTRAMMbI

MicroCAP Q. Cnegyer OTMETUTb, 4TO NpK-
BEAEHHARA HA PUC. 2 CXeMA MakpoMogenu
TL494 npencTaenset coboit OOWH U3 BO3-
MOXHHIX BApWMAHTOB peanu3aunm yHk-
LMOHANbHLIX BO3MOXHOCTEH [aHHOrO
KOHTpONnepa. Hanpumep. reweparop
NUNOOBPRA3HOrO HaNPSKEHUA h "koMNapa-
Topb™ E1, E2 MOryT GbiTh BbINONHEHH! C

VICNONE3OBEHUEM APYFVX (YHKUUOHEANb-
Hbix anemenToB MicroCAP 8. Takas MHO-
XECTBEHHOCTb PEtUeHUIA C OOHON CTOPOHB
YBENUHUBAET TBORYECKYIO COCTABNAIOLLYIO
B npouecce paapaboTkv monenw, a ¢ Apy-
roi — NO3BONAET ONTUMU3NPOBATL MOAENL
Ha 3rane ee CO30aHWA MO KPUTHUYHOMY ONA
paspaborinka napameTtpy. Kak npasuno,
MORens oNTUMU3VPYETCA nbo No MUHK-
ManbHOMY Bpemernu ee 0b6paboTkv npo-
LECCopom, MbO MO MaKCUMANBHON NpU-
BNnXEHHOCTU K peansHOMY YCTPOACTRY.

Ha ocHoBe NpesnoXeHHoW MakpoMo-
genu TL494, wucrnone3yna ee B KauecTBe
CBOEOGPAIHON “IarOTOBKW", HECNOXHO
paspaborar, MoRgenu A[pyruvx pacnpo-
cTpadeHHbix LW kouTponnepor. Jobasue
B CXEMy MOAERW CUNOBON Nepekniova-
TeNbHbLIA TPAH3UCTOP, MOXHO NOCTPOUTH
MOAENU WHTErPUPOBaHHBbIX LM KOHTpON-
NEpOB, TAKMX KaK, HAMPUMER, MUKDOCXE-
Mbl cemencTBa TOPSwifch v TiniSwitch
dupmel Power Integration, WKWPOKO Npw-
MEHFEMbIE B CETEBLIX MANOMOLLHBIX WM-
nyanHux UCTOYHUKEX MMTaHMA.

NUTEPATYPA

1. <http://www.linear.com/designtools/
software/switchercad.[sp>.

2. <http://tocus.ti.com/docs/toolaw/
folders/print/tina-ti.htm(>.

3. <http://www.spectrum-soft.com/
demoform. shtm>.

4. Npaegveyes C. OcobeHHOCTH Mogenu-
poBanua YM34 8 nporpamme MicraCAP-7. —
Paguo, 2007, Ne §, ¢. 12—15.

S. http://focus.ti. com/docs/prod/folders/print/
484 htm).

6. Amennna M., AmennH C. Mporpamma
CXEMOTEXHWMECKOrQ MOoAennpoBanua Micro-
CAP 8. — M.: Topayasa nunua — Tenekam, 2007.

O7 pegarps. Paiin mogent TL499 vaxo-
AUTCR Ha Hattem FTP-cepeepe no aapecy <fip://
ftp.radio.ni/pub/2008/05/TL494.zip>.

Peaaxtop — WM. Hevaes, rpaguxa — V. Heuaes,
CROMHILIOT — 2870pa

WUureprer-marazvn YUN-HH
MukpokoHTponaepol, XK vHou-
KaTOopbl, [ATHUKW 1 Apyrve pairoae-
Tanu ot 1 wr.
MuHumaneHas cymma 3akasa He
orpannyena. loctaBka nouToi.
http://www.chipnn.ru

* * *

Kypchl aucrasumorHoro obyqenns
NPOrBAMMUPOBAHVK MUKBOKORTPOM-
nepoe. MakeTHbe nnavel AR
ATMegat28, MP3, USB-Flash. MNpo-
rpaMMaTopsl  MUKPOKOKTPONNEROE.
KoHcTpykTapsl ana c6opku crUrnannaa-
umia GSM.

PaspaboTka SnexkTpoHHbIX  yCT-
POMCTE M NPOrpaMM Ha 3aKas.

E-mail: radio73@rambler.ru,

microS1@mail.ru
www.electroniclab.ru

T. 8-912-619-5167 (c 07.00 po

18.00 mock. Bp.}

* * =

MpennaraeM yHUBEPCANbHLIA Mpo-
rpammaTtop WizardProg-77USB.

KpaTkuii nepeveHb NOAAEPKUBA-
EMbBIX TUNOB MUKPOCKEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepvn 28, 29, 38,
49, 50 pa3uHbix npon3IsoAUTENEH, INEKT-
puuecku ctupaembie 27CXXX Winbond,
Firmware/Hub; MCU ¢upm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/fornyeckve maTpuub: 16v8x,
20vBx, 22v10A.

Bce muwkpocxemel B kopnyce DIP
NpPOrpaMMnpPYIOTCA B EANHOW pPO3ETKE
ZIF-40 ARIES 6e3 npuMeHeHus agan-
Tepoe. TporpamMmarop NUTaeTcs oT
nukurn USB, He vyxex 6nok nuranmns.

Uena — 3300 py6.

www.wizardprog.com

Ten. (351) 265-46-96.

* * *

Haparenscreo "Hayka v TexHuka”™
BbICHINZOT KHUMN
HANOXOHHBIM NNATEXOM

Kopskun-Heprsik C. J1. Cnpasoynvk
10 COBPEMERHBIM ABTOCHMIHANM3ELIMAM.
B 5 tomax. Tom 1 — 2009 — 320 c. —
186 pyb.

Przaros M. . 1001 cekper renema-
crepa. Kavrm 1, 2, 3 no 252c¢c. —
175 py6. 3a TOM.

Pazanoe M. . MmnynecHble KCTOY-
HMKM IUTaRng Tenesmsopor. —400¢, —
186 py6.

Caynoe A. 10, Tenesu30pbl: PEMOHT,
apanTaums, MogepHusauma. — 336 ¢. —
125 py6.

LleHel ykasaHb 6e3 y4eTa nosToBbIX
Pacxopnos.

3eounrea: 8-812-567-70-25

finwmre: admin@nit.com.ru

192029, r. C.-Metepbypr, a/a 44

MoAapobHO O kHurax

Ha www.nit.com.ru
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MUKPOMPOLIECCOPHASI TEXHUKA &P. , O° B

Ten. 608-28-38

Mpuem cTateii: mail@radio.ru
Bonpocsi: consult@radio.ru

e 5, 2009

PAONO

Penakrtop nso6paxeHumn
ana rpadnyeckux MHAUKaATOpPOB
M. BbICOYAHCKWH, r. PeibHmuya, Npuanectposse, Mongasus

B paguonmoburesibckux KOHCTPYKYMSIX Ha OCHOBE MUKPOKOHTPOJI-
nepoB (MK) Bce wauje MOXHO BCTpeTuTh rpagpuyeckme XKU. Oun
obnagaloT psaoM nNpeuMyLecTs, OQHO U3 KOTOpPbIX — cnoco6HOCTL
orobpaxartbs Npou3BonbHYyI0 uHPopmaymuto. K coxanenmo, aro npe-
UMYyLeCTBO NnpeBpaLjaeTcs B He4OCTaTOK Ha 3Tane pa3paborku npo-
rpamm gns MK. CroXHOCTb 3aKk/Il0O4aeTcss B TOM, YTO MPUXOANTCS
6yKBasbHO N0 TOYKaM NepeBoO[ANTb PUCYHOK OTOBpaxKaeModi KapTHUH-
Ky B 4BOUYHbIN KOL. TO HE TOJIbKO OTHUMAaeT MHOIrO BPEMEHU U CHJI,
HO M nNpuBOAUT K ownbxam. MO3TOMy 3TOT NPOLECC UMEET CMbICI
nopyYuTb KOMMNBIOTEPY, KOTOPbIH BbIMOJIHUT €ro ¢ NMoMOLLbIO creyu-
anbHo# nporpaMmmei. O Takoii nporpamme, pa3paboraHHoOli aBTOpoOM

CcTarby, U NOKAET peyb.

porpamma KS0108.exe paspabarbiBa-

nacb ANis NOAroToBkn uHpOpMaLMn
Ana otobpaxeHns Ha pacnpoCTpaHEeHHbIX
rpadpuyeckmx XKW ¢ pasmepamn nsobpa-
xenus 128x64 3nemeHTa, UMelOLLMX
BCTPOEHHbLIE KOHTPONNEPbl, COBMECTUMbIe
¢ KS0107 wvnn KS0108 ¢pupmbl Samsung.
BHewHuWin BUZ rnaBHOro okHa NporpamMmbl C
3arpyXeHHbIiM M306paxeHeM rnokasaH Ha
puc. 1. MNMporpamma umeet gecstb Byde-
POB, B K&XA0M MOXET HAXOAUTLCA OTAESb-
Hoe nsobpaxeHue. [JBonYHbIe koabl N306-
paxeHuii xpaHatca B darinax ¢ pactuvpe-
Huem nmenn .CHR, HO npu HeO6Xxo0aMMOCTH
JNs NPOCMOTPA M PEOAKTUPOBAHUS B Mpo-
rpamMmy MOXHO 3arpyXaTb He TONbKO Takue
daiinbl, HO u pucyHkm popmatos BMP, JPG

4acTu, COOTBeTCTBylOLWme cTpaHuuaM O3Y
KOHTpONNepoB. HasHayeHWe TOHKMX BEPTU-
KanbHbLIX JIMHWUIA TONbKO B TOM, HTOGL!
COBMECTHO C TOPU3OHTa/IbHbIMKM CHOPMU-
poBaTh KBagpaTHbie ¢dpparmMeHT pa3Mepa-
MU 8x8 anemMeHTOB. 3TO HUKakK He CBA3aHO C
ocoberHocTamn XKW, a Tpebyetcs nub
IS ynobHOrO BMU3yanbHOro pasfieneHms
PeaaKTMPyeMbIX HacTein N300paxeHus.
Mporpamma KS0108.exe moxeT pabo-
TaTb B HECKOMNbKUX PeXmMax, OCHOBHOW 13
KOTOPbIX — pefakTupoBaHMe usobpaxe-
HUA. BbIOpaTh HyXHbIA PEXMM MOXHO C
MOMOLLIIO OIHOMMEHHOIO MYHKTa rMaBHOIO
MEHIO N 3KPAHHOM KHOMKM & Ha naHenm
UHCTpyMeHTOB. B nocneaHem cnyyae nepe-
KSIOHEHME PEXVMOB NMPOUCXOQUT MO KOMbLLY.
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ot 0x00, 0x00, 0x00, 000, Ox04, OX0A, OX3A, OXIE
Dt Ox7A, OxD2, OxDQ, OxDQ, 0xDO, OxDO, OxDO, OX30
bt 0x8C, 0x3C, OXAC, OXAC, OXF6, OXF7, OxFF, Ox6E
bt QOXFE, OXBE, Ox7E, Ox7E, Ox5C, 0x98, 0x60, O%00
Dt 0x00, 0x00, 0x00, 0x00, 000, 0x00, 2200, 0x0Q
Dt 0x00, Ox00, 0x0Q, 0x0Q, 0x00, 0x00, Ox00, Ox00
ot 0x00, 0x00, 0x00, 0%00, 0x00, 0%00, Ox0Q, 0x00 +-
Puc. 1

unu PNG. XenatenbHo, 4T06bl OHM Obinn
yepHO-6enbimu (bitmap) 1 Menn pasme-
pbl, COOTBETCTBYIOLLME MATPULIE 3NEMEH-
ToB nsobpaxenmna XKW (128x64). Unaqe
BO3MOXHbI MCKaXeHusl, NOporh M3MEHSIIO-
LLMe PUCYHOK 10 Hey3HaBaeMOCTU.
N3o0bpaxeHne B OkHe MporpamMmbl pas-
6UTO Ha hparMeHTLI, HTO CBSA3aHO C HEKOTO-
pbiMm ocoberHocTaMn XKKW. YTonierHas
BEPTUKANbHAA NUHUS MocepeauHe pasne-
NAeT 30Hbl, KOTOPbLIMU YNPaenslT OBa
BCTPOEHHbIX B XXKWU kOHTponnepa (Kx 4acto
Ha3blBaKT NPOCTO kpuctannamu). lopmMsoH-
TanbHble NMHUK JensT ulobpaxeHre Ha

AN pepakTupoBaHna HyXHbIA dpar-
MeHT n300paxeHusi BbIGMPAIOT ABOWHLIM
LLEHKOM MO HeMy NEBOWN KHOMKOW MbILUK.
Copepxumoe parmeHTa oTobpaxaeTcs Ha
navenn "Pepaktmpyembliii cumeon”. 3ne-
MEHT n300paxxeHnst [enaioT TEMHbLIM C Mo-
MOLLBIO NIEBOI KHOMKWU MbILUK, @ CBET/ILIM —
C NOMOLLBIO €€ NpaBoi KHOMKWU. YTobbI
33BEpLUNTb PEJAKTUPOBaHME BbIOpaHHOIO
dparmeHTa, [OCTATOHNHO OAHOKPATHO
LENKHYTb MbILUbIO MO NI0O6OMyY Apyromy.

KOHTEKCTHOE MeHI0, Bbl3blBaeMOe
LLLeNYKOM MpaBoil KHOMKM Mbln 1Mo ¢par-
MEHTY u3obpaxeHus, No3BonseT Konmpo-

BaTb WM NepemeLLaTb ero kak B npegenax
Tekyuwero 6ydepa, Tak 1 B nmoboit n3
ocTanbHbix geestn OydepoB nporpaMmbl.
3710 no3BonseT npeaBapuTENbLHO 3aroTo-
BWUTb CTaHAApTHbiE HAbopb! CUMBONOB UK
PVICYHKOB, a 3aTEM CO3aBaTb U3 HUX Tpe-
byemoe n3aobpaxeHne, NPOCTO KONUPYS
nopxoaswue gparmMeHTsl. Yutute, CTal-
pnaptHoin 6ydep obmena Windows npwm
TakOM KOMMPOBaHWU HE UCMOoNb3yeTcs!

Mo okOH4YaHWMM pepakTUpOBaHUA M306-
paxeHus CrnegyeT Co3faTb KOA, KOTOPbIA
MOXHO MCNonb30BaTh B nporpammax MK.
Ina atoro Ha naHenu “TpeobpasoBaHue
[aHHbIX", JOCTYNHOM B pexumax "Pepak-
TnposaHue” n "Jlor. onepauumn”, cnepyer
BbIOpaTh AMPEKTUBY, C KOTOpOK ByayT Ha-
YMHATBCA MPOrpaMMHbIE CTPOKW, U yaoo6-
HYIO AN BU3yasibHOTO BOCNPUATUS CreHe-
PUPOBAHHOIO TEKCTa [NMHY OTCTYMNOB OT
Havana CTPOKU [0 AVPEKTMBLI U OT AMpeK-
THBbI 0 nepBoro Harra nHbopmaumu.

Mpouecc ¢opmupoBaHua kopga 3anyc-
KalOT HaXaTMeM Ha 3KPaHHYK KHOMKY
"Mpeobpasosatb”. Pesynsrar 6ynet nome-
LLEH B OKHO TEKCTOBOTO pegaktopa, Haxo-
asduieeca B HUXKHE 4acTu IMaBHOIo OkHa
nporpammel. B kommeHTapusx (nocne
TOYKM C 3aMATOI) yKka3aHbl HOMepa CTpaHu-
ubl O3Y u koHTpoOnnepa, ANS KOTOPbIX
npegHasHaveH kaxapii 64-6aiTHbiA Mac-
cuB. JTO CBA3AHO C Tem, HTO nepep 3a-
rpy3komn maccusa B XXKKW HyxHO npasunbHO
BbIGpaTb KOHTPOMNEP NIOrMHECKUMIM YPOB-
HSMU Ha BbiBoAax E1 u E2 nupgnkatopa v
nocnarb eMy crneuuanbHylo KoMaHgay nepe-
KmodeHns crpanul, ("Set Page”). Tonbko
nocrne 3Toro BbibpaHHy0 CTPaHNLLY MOXHO
3anonHATb MHOPMaLVen.

Buibepure pycyHKM 18 SHUMAaLWK
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Yutume, ecnv GOPMUPOBAHVE KOAA NPO-
MABOAMTCH NP OTMeveHHOM NyHKTe “Tpyn-
NMAPOBKA NO KPUCTATNAM", TO CHAYANA B OKHO
TEKCTOBOTO PEAAKTOPA NOMELLIAETCA HOP-
Mauua ansa BoceMu ctpanny O3Y nepsoro
KOHTRONAEPA, a 3aTEM — BTOpOro. B npo-
TUBHOM Criy4ae CTpaHuubl o6oux KOHTpon-

Norvseckan onepayun

OF .

O Mt

O Hexmonaomee UMNK»
1-eeat dyvep Gypepl1
2poir Gypep Bypep2 v
Pesymtar nomscrum B... |Eg¢ep3 v;

Bomonteirs Crvierp. .

Puc. 3

NEPOB HePERYInTCA, MTO MOXET YCNOXHWUTL
nporpamyvy MK, ynpaensiowero XKKW.

MonyqexHHbIin TEKCT OONyCcKaeTca pe-
NAKTMPROBATb, OAHAKO BHECEHHLIE B HEro
naMenedns He Byoyt otobpaxerol B rpa-
PUHECKOM OKHE NPOTRaMMbI. CogepXumoe
OKHa TEKCTOBOIrO PEAAKTOPa MOXHO CKOMK-
poBaTbh B Bydep obmena Windows munu
COXpaHUTL B aine, BoI3BaB KOHTEKCTHOS
MeH0 pelakTopa.

B pexurme "AHUMaLMA” MOXHO Habo-
0are 32 ObICTPOW CMEeHON HECKONbKUX
13006paxeHnil, XpaHALMXCA B pasHbiX
Bydepax nporpammel. NMpun eeibope 3toro
PEXWMa B OKHE MNpOrpaMMbl NOABUTLH
OAHOVMEHHES MaHeNb, NOKa3aHHaa Ha
puc. 2. M3 BLINGAAIOLMX CMIUCKOB HYXHO
BoibpaTs Gydepbl, KOTOpbIE ByayT yHacTBO-
Bath B avwMauwu. B rpacde “"3anepxka,
MC:" 334310T B MUANUCEKYHAAX NPOA0IKU-
TENBHOCTL NPUCYTCTBUA HA 3KpaHe Copep-
¥UMOro oasoro Gydepa. MNocne Haxartua
Ha KHONKY “AluMauma” maobpaxeHns u3
GydhepoB HauHyT BLIBOOMTLCS HA 3KpaH B
3302aHHON nocnegosartensHocTh. OaHako
peanbHas CKOPOCTbL aHWMauMKU MOXeT
OTNUHATLEH OT 330AHHOW, MOCKONbKY OHA
3aBUCUT Y OT NPOVIBOAUNTENBbHOCTU KOM-
neoTepa.

Pexum “flor. onepaumr” NO3IBONGET Bbi-
NOMHATE HAQ ConepMmMbiM A8yx Bydepos
nopaspanHble noruyeckue onepauwy "M,
"N, "Weknioqarnwee UAKWT, nomewan
pe3ynsTat B Tpetvin Oydep. Bup onepaumu
M HOMepa UCoNb3yemMbix Bydepos BubK-
paioT Ha NaKenu, NMOKA3AHHON HA puc, 3.

Pexum "OnTumMraauma koga”™ COyxut
ON51 NOUCKA COBNAABHUNA B 1300paXeHUsIX,
XPaHALMXCA B HECKONbKUX Oydepax. Bepp
€CON OpHO U3 Hux OYReT BHIBOAWUTLEA HA
XKW BCNER 32 APYrAM, HET HUKAKOrO CMbIC-
na MoBTOPHO Nepefasalb HEW3IMEHHYIO
YacTe vHpopmaumn. McknioseHue nogro-
POB He TONLKO COKpAaWAeT noTpelbHbIA AnA
XPaHEHWUA M300PaXeHi OOLEM NAMATH, HO

M YCKOPFET BhIBOA, MI0OPAXEHNA HA MROM-
kaTop. LleHa Takoi onTMMU3aLmMm — Heko-
TOpoe yCnoxxeHue nporpammol MK, Bbl-
HYXOEHHOM Hallle NepeKsikHaTh KOHTposne-
pPb M nNepenasaTe KOMAaHObLl YCTAHOBKWM
aapeca oYepepHoro Gainta. Ho ecnu cme-
HAKILMECA U30DpaXeHs PA3NM4aInTCa He-

bydept

] Bypep 1 [¥] Bywep 2
[JEywep3 [ Bypep 4
[]6ypep & [ Byvep B
[5ypen? [ I6yvepB
[6ysap 9

Pesymorar nomewaerca s bupep 10

ABTOMATHIECKOS CKIHUPOBAMUS, ..
{PesyauTar onmimMusanmm PaRa0s. A

J

<bydep 1>
<Bypep 2>

jUwcno noeTopseowxcs Sair — 30

Kpucrann 1
Crpamsmia 1

Cevrmenr 1

HaxaTue Ha kHonky "Cxanmporatb” He
Tpebyercs.

Pexum "fipectpasosanve B BIN" cayxur
ONA cCoxpaHeHun o0paaoe NpeaHasHaYEHHbIX
A8 BbBoAA Ha XKKW naobpaxeHnii B hanax
npocToro asowdvoro $opmarta. UHpopma-
UMIO U3 ATUX Gainos B JanbHENLUEM MOXHO

[X|
Bydepo

Bg_q:epi v

Her

I

<

Her

U

Her

Her

I

WIUHX31 BYHJ0I23MOdUOdINUIN

Her

£

:

{1peotpasoBaHie M CoxpaHerve B daune
Coxpanurs e JloGaeurh

[cyuecmgnnem v] [rmmom 9]
Havammowi aapec  Kak gofasums gae
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T pYTBAPOBKA N0 KPUCTAMNAM
{ Mpeofipasoears gatwe... J

Puc. 4

3HAYWTENBHO, ONTUMM3BUMA NAeT He-
COMHEHRYIO BbIrO1y.

Mpu sBbiGOpe 3TOTQ pexuma B OKHE
noseBuTCA Nadens "OnTmMmmaaums koga“,
nokasaHHas Ha puc. 4. B obnacty "by-
depw” cnegyetr oTMEeTUTb, Kakue U3 HUX
NOANEXAT CPABHEHWID, MOCNE HEro HaxXarh
HA JKPAHHYKD KHONKY "CkaHuposaTth'.
Peaynktar 6ypet oTobpaxeH & Gydepe 10:
fainTol, HaXOARWMECH B 384EPHEHHBIX 30-
HaX, OAWHAKOBLI BO BCEX CPaBHMBAEMbIX
n30BpakeHURAX.

Haxatvem u#a kHonky "Crnmcok o6xo-
ROB" €O3a310T cNUCok aapecos GaiTtos,
KOTOPKIE MOXHO NPONYCTUTh. Pesynbrat
OTOOPasUTCA B TEKCTOBOM OKHE NaHenn
"Onmvmmnsauma kopa". Bei3eas KOHTEKCT-
HOE MEHIO, CONEPXUMOE 0KHAa MOXHO CKO-
nuposarts B Oydep ofmena Windows wnwu
coxpaHuTh B davne dpopmatos RTF (¢
coxpaHeHneM LEeToBoro odopmnenns)
A TXT (06uyHBIA TekeT). Hepauwo-
HANBLHO, KOHEYHO, MPOMyCkaTb BCEro 04nH
v gea Gaiita, Ho 4eM SonbLe ux Cnepy-
€T Noapsf, TeM 3HAYUTENBHEN SKOHOMMS.
MurvmManbHOe YMCAO NPONYCKAEMBbIX NOR-
psan Bantoe 3apgawTt B rpade "HYucno
nogToprowmxca SantT”. OTMEeTKON NyHKTa
"ABTOCKaHMpPOBakve”  NPeRnUCHBaKT
nporpaMme CpasHnThL copepxumoe Byde-
pPOB nepen COCTABNEHUEM CnMCcKa 06x0-
OOB. B OTOM Cny4ae NpefBapuUTEnbHOE

Puc. 5

3arpy3nTe B OTOENbHLIE MUKPOCXEMLI (Ha-
npuMep, cepun 24Cxx), nogxnioHaemble K
MK, ynpasnsiollemy XKW, B8 kavectse
BHEILHEM MaMaTh. 310 DAET BO3MOXHOCTH
xpavuTh U BolBoaWUTb Ha XKW Gonbluoe
YUCNO PA3NULHHBIX MIOOPAXEHNIA, HE PACXO-
OyS JHAYUTENLHLIA O6beM BHYTPEHHER
namatyt MK, katopblilt O06IMHO OrpasnyeH.

Ha nokasakHoit Ha puc. 8 nakenu ¢
MOMOLLBKD BLIMAZAKLUMX CNUCKOB B rofe
"Bydepbl” cnegyeT agnarb U30BPAKEHUA
ona 3anvcu B dain. OHm SyayT 3anvcbl-
BATLCH UMEHHO B TOM NOPSAKe, B KOTOPOM
YKA3aHsLl B 3TOM MNone (Ceepxy BHU3}.

flepen 3anUChio CnegyeT ykasats B none
“MpeobpajoBavre n coxpaxeHue B daiine™
ee ocobenHocTu: Gyger nv Co30aH HOBbLI
dain nAn MaMmeHeH yxe CYLLeCTBYIOLUMIA;
JOMKHA N HOBAS 3anuCb YHUHTOXWTh
vMeBLYIoCs e (aine panee nHpopMaLmo,
b6biTb goGaBneHa Kk HeW Wnn 3aMeHeHa
HACTUYHO, HAYMHAA C YKa3aHHOro aapeca.
PakTHueCkan 3anuce B dain BuINONHAETCH
Npu HaXaTumM Ha KHONKY “Flpeobpa3osars
JaHHbIR”.

Ov peaskinn. NMporpamma KSO0108.exe
sepovn 3.5 Haxoauien ve nalsem FTP-cepse-
pe no aapecy <Mp://fAp.radio.ru/pub/
2009/05/KS0108.zip>.

Penaxtop — A. Jonrwi, CRUWHIWO TR — BTOMN
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Ten. 607-88-18

Mpuem cravei: mall@radlo.ru
Bonpocei: consult@radio.ru
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YcraHoBKa cKkOopocTun paboThbl
USART MukpokoHTponnepa

ATtiny2313

B. KEJTEXCALUBUMY, r. BonrogoHck PocToBcxoii 06,

pu pa3pabotke nporpaMm

Atmega32, Atmegat4, Atmegal2sg,
ATmegaB515, ATmegaB535, y KOTOpPLIX
dnaxok CKDIVB ponxed GuiTe cHAT, a
Takxke gna  Atmegad8, Atmega8s,
Atmegatt2, Atmegaltd4, Atmegatf5,
Atmegat68, Atmega324, Atmega325,
Atmega328, Atmega640, Atmegafd4,
Atmega645, ATmegat280, ATmegal284,
ATmega2560, ATmega3250, ATmegab450,
y KOTOpbIX 1pK Jnaqennn CLKPR, ornwy-
HOM OT 8, dnaxox CKDIVE ponxex €biTe
CHAT, @ BLIYHUCNEHHYIO CKOPOCTL HeobXo-
aumMo pasgennto Ha Clock Division Factor.

OnA MUKPOKOHTponaepa }
ATtiny2313, Kcnonb3ywLmx Ans netME CKOPOCTH NPEAGNBHAR KOO GIHIHEHT ALASHIMA ,ﬂ__m
obmeHa uHbopMauver ¢ Nepu- ,’Um o D“ Koa ) a S
bepuBiHEMN  yoTpoicTRAMY | Kexoghee gantmie 711 Momie axe

scTpoeHHbin USART, mpuxogur- i F cxpive [1H T CKDIVE

€S BRMUCNATL kOHCTAHTY UBRR '—— 1

(k03 OUUMEHT aeneHua BCTpo- l mmm [IJBHR] ! n CKmrb, Bm

€HHOro RenuTen MacToThi),

33030LLYI0 CKOPOCTL OBMEHa. 1 Keapuessa peaotarop, I‘u [BO(IJMO Keapuessi peaorarop, My

Mroraa BOIHUKaeT v HeoBxoan- e

MOCTb y3HaTL 3Ty CKOPOCTL MO § - PexmpaﬁmuUAHT ‘ Pmmp&chABT B l
BHAYEHWIO KOHCTaWTEL. JTO pe- & ©

naoT, HanpuMep, ANa TOro, HTo- l AWHPOHW PexIa, GAHHAPDHAS CKOPOCTD iAWM PEXHM, OAUHADHAA CKOPOCTE
66 MeTb BOIMOXHOCTbL nocne §| ¢~ ACKHXpOHLE! ABOUHARA CKOPOCTE 7 Acurixpomrst) ABOHAA CKOPOCTE
M3MEHEHUA YaCTOTHl MOAKAIO- i pexi, PeRK,

HEHHOTO K MUKPOKOHTRONNEPY ;(‘ Cumnpormnst pesxiim Master t“ wapouuﬁpemlvlm 7

KBApLEBOoro pesogHaropa coxpa-
HUTb APEXHIIO CKOPOCTb, Bbl4M-
CIVB Y 3aMNnCaB B HYXHOE MECTO
HOBOE 3HAYEHUE KOHCTAHTHL.
Y1060 obnerinte BbINMUCHE-
HUA, A1 Npeanaraln NporpamMmmy
ATtiny2313 USART cobcrReHHOoN
paspataTkK, OKHO KOTOPOM Noka-

COCTABUT

Cxopoctb, Bon  ]9615.38461 KoappilineHt nenermsa l .08333 {
Crxnonerme or ’9500 'l Boa Mpy UBAR pae+om |51 '

016025641 %

OTRACHEHUE COCTABUT ID.18025641 %

3aHO Ha pucyHke. B ero npasoi
MacTy, 3a0as HeobxoavMbe rC-

Em‘opc Kenexcawsvm B.A [vyachkol @mailru)

X0OHble JAHHDBIE {COCTORHNE KOH-

durypauponHoro paspsaa CKDIVE mukpo-
KOHTRONNEpa, aHauehua Tpedyemon cko-
pOCT oBMeHa U MacToThl KBApLEBOro
PE3OHATOPA) W CBERERMA O pexume pabo-
Tt USART, NONyHaKT aHA4EHUE KOHCTAHTHI,
KOTOpoE MOXeT ObiTh TONbKO LEeNHIM YUC-
NIOM, ¥ NPOLUEHT OTKNOHEHWA CKOPOCTU OT
3a0aHHOM B pPE3YNbTaTe  OKPYrneHus.

OTKNOHEHME HE JONXHO BLIXOAUTh 33 nNpe-
penst £1.5 %, 8 NPOTUBHOM CAy4Yae npwm-

BETCA BIOUPATL KBAPLIEBLIN PE3OHATOR HA
BpYyrylo Hactoty. B neBOW 4acTu okHa

pewaroT obpaTHylo 3ada4y — 380a10T KOH-
CTAKTY, & NoNY4aloT CkOPOCTh.

Mporpamma npurogHa M ARA MUKPO-
KOKTponnepoe Atmega8, Atmegal6,

O7 pegaxymnn. [lporpaMma MMEETCs Ha
nawem FTP-cepsepe no aapecy <Rp://
fip.radio.ru/pub/2008/05 /usart.2ip>.

Penaxrop ~ A. Bonrvi, CXpMRUGT — asToPa

N3roToBneHme nevyatTHoOM nnarthbl
C NOMOLLDbIO NNEHOYHOr o

doTope3ucrta

H. LUMAPUH, r. Hoeoky3neuk Kemeposckoii o6n.

I/ 3 HEMHOTOYNCNEHHbLIX W3BECTHBLIX
cnocoboB NEVTENLCKOTO U3rOTOB-
NEHUA MNE4HATHLIX fnNar  HarboNbLLYID
OMYNSIPHOCTL NONYYMN TaK HA3bIBAEMbIA
YTIOXKHO-Na3eprHuid. OH NO3sONaeT Bbi-
MONHATL NNAThHl BECHMA BLICOKOro KavecT-
8a. OpHako YeM Gonblue pasMeps! MNatkl,
TEM TpyaHee AOCTUTHYTb XOpPOLMX pe-
3ynbTAT0g, Tak Kak OAHOBPEMEHHO U OOu-
HAKOBO PACTNIABUTE TOHED HA BHAYUTENL-
HOW NMNOWAAM NPOrNAXUBARUEM YTIONOM
O4eHb HenpocTo.

Mostomy 8 pelunn onpoboearte cpas-
HUTENbHO HOBbLIA CMNOCOD, CBA3AHKLIA C
NPpUMEHEHNEM NIIeHOYHOTO hoTOpesucTa,
NosBUBUIETOCA B Npofaxe. YXxe nepebie
ONBLITH 110Ka3anu, 41O aToT cnocob obec-

nevnsaeT MAEANbHYI0 POBHOCTL KpAaes
MEYATHLIX NPOBOAHWKOE, HEAOCTMXUMYKD
npw ymioxHoM cnocofe. Kpome 381070,
NErko YOaeTcs B 3a30pe IMPUHOR 1 MM
“YNnoxXuTtb" ABa MENATHBIX NPOBOOHMKA
LwivpuHo no 0,2 MM.

Pafora ¢ hoTopeancToM NpocTa, a pe-
3ysbTar BNonHe npeackasyem. Koweuso
Xe, U 30eCb eCTb CBOW "NOABOAHBIE KaMm-
HU', 0aHAKO HebOonelan npakTuka wu
HEYKOCHUTENbHOR CODnIaeHME TEXHONO-
MW FapaHTUPYIT BBICOKOE Ka4ecTBo
newathHoit nnare. Mo peknamuomy obb-
AeneHwio Bwin npuobpeten hoTope3ucT
N®-BLL-50. Monoca GoTopes3ncTa Wnpw-
Ko 200 v anudoid 1000 Mm ofownack ©
ONNAaToM NOHTOBLIX Yenyr B 177 py6.

Cnoli cBeTOMYBCTBUTENLHOTO (hoTope-
INCTA, KOTOPLIM HAXOANTCH MEXDY ABYMS
JALMTHEIMWY MNEHKAMY, UMEET TOMLUHY
50 Mkm. 3TO NO3BONAET NONYYUTL Nevar-
HbiE NPOBOAHUKK WKHpUHOK 0,12 mm.
flocne Heckonbknx Npod Mue yaanock
NpoBecTW Ka nnare TpW NPOBORHWKA B
3a30pe wWuprHoiA t MM, B paguoniobu-
TENbCKOWM MpakTuke 3IToro fonee 4Hem
A0CTaroNHo, TeM Gonee, YTO HUKakoih
BRyrov cnocot B ROMAWHWX YCAOBUAX
TAKOro pesynsrara obecnedmnTb He MOXeT.

flpouecc U3roToBNERWA NMNaTed Hauw-
HaeTes, Kak OObIHHO, € NOAroTOBKM OTO-
wabnoHa Ha komneloTepe. Mporpammy
Ana 3Toro KaxAwi BbBMpaeT no CEOUM
npegnoyteHuaM. A wcnoneayo Sprint
Layout Bepcum 5, 06nananiuyio WMPOKK-
MU BO3MOXHOCTSIMU ¢ NPKW PUCOBAHWK, 1
NpKU pacrneyarke Ha NPO3PaquHyIo NNeHKy
Ana nazepHoro npuHTepa. FpoBoaHMKU U
MOHKTAXHBIE MNOWAAKA A PUCYIO Ha Cnoe
®2, a HAQMCKY 1 HYMEPALIVKD NEMEHTOB
HaHOWY Ha cnoe M1.

Tlocne NOAroTOBKW M NPOBEPKU pac-
Kknagkwv GyayLUMX MPOBOAHNKOB HA 3KpaHe
MOHUTOPA OTKPLIBEEM OKHO AnA BbIBOOA



Ha nevatb. lNockonbky GoTOPE3NCT Hera-
TUBHbBIW, Nepes pacrne4yaTkon B OKHE Npo-
rpamMMbl CTaBUM ranoyKy HarnpoTUB Orumvn
"Heratme"™ n ybupaem ranoykm ¢ HeHyx-
HbIX Ana nedatn cnoeB. Hapo wmets B
BUAY, YTO MNIeHKa MMEET COMOCTaBUMYIO
co cnoem ¢dorTope3ncta  TONUWMHY.
MoaTtomy, 4Tobbl OTNevaTok Ha GpoTopean-
CTe MONYYUNCA KOHTPACTHLIM U He 6bino
6OKOBOW 3aCBETKM IPaHuL, NPOBOOHUKOB,
¢oTowabnoH HyxHo ByaneT npuknaasiBaTe
K $OTOPE3NCTY TON CTOPOHOW, roe Haxo-
autea otnevatok. C y4eToMm 3TOro cneny-
€T peLUnThb, Kak oTobpaxarTb PUCYHOK Npu
BbIBOAE Ha rnevaTb — 3epKasbHO UK HET.

Tenepb HaxXuMmaem Ha KHOMKY
"HacTtporika”, OTKpbIBAeTCA OKHO HacCT-
poek npuHTepa (A ucrnonb3ylw Samsung
SLP-300). Bxogum B "CBoMlicTBa", a Tam
Buibupaem Bknaaky "Bymara”. YctaHas-
nuBaem pa3mep A4 vnn A5, 4T0bbl yme-
CTUNCA OTreYaTok, n Tun — “Mpo3paqHas
nneHka".

Notom oTkpbiBaem Bknagky “Tpa-
¢uka”. YcraHaBnueaem: "KauectBo” —
BbiClee, "LiBeToBoi pexum” — "OTTeHku
Cceporo™ un ranouky HanpoTue "BpyyHylo”.
Haxumaem Ha kHOMKy “"Hactpoika Bpy4-
HYK0", U NON3YHOK "KOHTPacTHOCTL” CaBu-
raem k "100 %". [Janee 3axonum B
“[ornonHutensHbie MapamMeTpsl”, CTaBUM
ranoyky Hanpotme “lNevaTate BECb TEKCT
HepHeIM” 1 Haxumaem Ha "OK". 3T0
Heobx0aMMO Ania TOro, 4Tobbl Mony4uThH
Oynyume npoBogHukM Ha ¢orowabnoHe
NPO3pPajvHEIMN.

B nopaiowuii NOTOK NasepHoro npuH-
Tepa yknagblBaeM NUCT NpPo3pavqHoin
nneHkn. Ecnn xe npuHTEp CTPYWHBLIN,
HeoOX0OMMO nevaTaTe Ha NNeHke Ans
CTPYMHOro nNpuHTepa. Ee paboyasn cTopo-
Ha NYLb OfHA — OHa MaToBas U weptua-
Bas Ha Owlynb.

Ha ortnevaraHHom ¢ortowabnoHe
"NPOBOAHUKM” A0/MKHBI BbITh MPO3PaYHbI-
MW, @ BCe OCTajlbtHOeé — MaKCUManbHO
4yepHbIM. 3TO Nepeoe, Yero Heobxopumo
£obuteca. HenpospayHbie yyacTku wab-
NOHA AONMXHBI ObiTb MNOTHO MOKPLITH
TOHEPOM UNK YepHUnNamu, 4Tobsl NCKIO-
YUTb MPU 3KCMOHUPOBAHUKM MPOXOXKAEe-
Hue ynbTpadpmnoneToBbix nyHen K potope-
3UCTY.

Danee otpe3aemM 3aroTOBKY nnatbl OT
nucta ¢GONbLrMpPOBaHHOIO CTEKI0TEKCTO-
nuta. MNpv aTtom cnepyet NPenycMoTPeTb
npuUNycKk npumepHo Ha 3...5 MM cBepx
pa3mMepoB nnatsl. HaxaayHoin Gymaron Ha
KPOMKax 3aroTOBKM yAansiem 3ayCeHULbI.
3arotoeBka gomxHa 6uiTb posHOn, Oe3
NEePEKOCOB U BbINYKIOCTEN.

na obecneyeHns HaaexXHoro cuenne-
Hus (agresvun) nneHovHoro ¢oTopesncra
C 3arOTOBKOW MNJatbi NOBEPXHOCTb GONbLrv
HEeOBX0OUMO TWaTeNlbHO MOArOTOBUTD.
Xopowwuii peaynstat B6ynet obecneyeH,
€CNN MOBEPXHOCTb MEeAU OKaXeTCH, BO-
rnepBbIX, ONTUMAaNBHO LLEPOXOBATON U, BO-
BTOPLIX, rTMApPOpUNLHON, T. €. Nerko cma-
4yMBaeMOoW BOQOWN.

MoproTtoBka NMOBEPXHOCTM 3arOTOBKU
COCTOMT 13 [BYX 3TtanoB. Bo-nepsbix,
HEOBX0AMMO YOaNUTL 3aLNTHYIO MNEHKY
WMNW NOKPLITUE U3 aHTUOKCUOAHTOB, KOTO-
pble NMPUMEHAIT ANA NPenoTBpaLLeHns
okucnexnua megHon donern. Ha ato cne-
nyet obpatute ocoboe BHUMaHWe, ecnu
AN\ 3arOTOBKM UCMOJIb30BaH MMMOPTHLIN
¢GOonerMpoBaHHeI  anManekTpuk. Kpome

3TOro, Ha NOBEPXHOCTU MEAU HE AOMKHO
OCTaTbCA OTMNEYaTKOB MansuUeB, CnenoB
XUPOB, Macen, 3arpsa3HeHni, Nulnu N T. 4.
Bo-BTOpGIX, MOBEPXHOCTU HYXXHO NPUOaTh
OonpeneneHHyIo LepoxoBaToCTb C NMOMO-
Wbl0 MEXaHUYECKUX CPEACTB WM MUKPO-
TpaBneHus.

Ecnu 4T0-TO 13 nepeYncneHHoro coe-
naTb HEQOCTATONHO TWATENbHO, MPUKNe-
uTb GOTOPE3NCT, BO3MOXHO, U HE yoacT-
ca. MNocetmB B UHTEpHETE MHOXECTBO
¢$OopyMOB, s BEIBpan HeCKONLKO METOOMK,
MCNbITaN UX U OCTAHOBWICH Ha ABYX, Hau-
6onee npvemnemMbIx 419 NPaKTUKK.

Mocne 3a4ncTkn GHoNbLrn MENKO3epHU-
cTon HaxgayHon Oymaromn s norpyxan
3aroToBKy Ha 2...3 ¢ B Hepa3baBneHHyo
CEepHYI0 KUCNOTYy, 4TOObl CTPaBWUTL He
Gonee 1 mMkm TonwwMHbLI donern. Mocne
TWATENbHOW NPOMBIBKU NO4, CTPyel BOAb!
rNoBepPXHOCTL PONbrv CTaHOBMNACh PO30-
BOW.

CmebICn TPaBNEHUA COCTOUT B TOM, HTO
KMCNoTa "CbepaeTr” OCTPble HEPOBHOCTU
Ha ¢onbre nocne obpaboTkn HaxXaYHON
Gymaron u ocTaTku 3arpa3HeHui, KOTo-
pbie He ynanock camcTute. Mocne cyluku
3aroToBKY MOMELWAIOT B MNOUATUNEHOBLIN
naket u KnagyT B TEMHOE MECTO, 4TOBbI
npenoxpaHnuTe OT okucneHus ¢oneruv.
Cywute cnepyet ObICTPO, Hanpumep,
¢$eHOM, HO He HarpeBasi 3aroToBKy CBepX
70...90 °C. Nocne TpaBneHUsi MPUKOCHO-
BeHuR K ¢onere NobbiMu npegMmeTamm
KpauHe HeXenatenbHbl, a pykamm —
HEeAoNyCTUMBI.

37107 cnocob NOAroTOBKWM 3arOTOBKW
0Ka3ancs CamblM Pe3yNneTatuBHbIM. Tem
HE MeHee s OT Hero OTKasancs u3-3a
TPYAHOCTU MpProBpeTeHns KUCNOTbl U
onacHocTn paboTel C Helt B OOMatLHWUX
yCnoBusX.

AnsTepHaTUBHBIM  CNOCO6  BroOnHe
pocryneH n GeaspepeH. donerosyio
NOBEePXHOCTb 3aroTOBKU A HATMPAIO CMO-
4YeHHOW BOOOW NOPONIOHOBOW rybkown, Ha
KOTOPYIO HAaChINaw YUCTAWMA NOPOLLOK
"Kometr” wnu "Memokconb-niokc”. Tuwa-
TensHO 06pabaTbiBald HECKONBEKO Pa3 BCIO
NoBEpPXHOCTb, fobaBnas No Heo6xoamMmo-
CT1 nopoLok. B pesynstate npu B3rmsae
Ha NOBEPXHOCTHL MEAV NOL, PasHbIMK yrna-
MW K CBETY OHa AomkHa ObiTb OpHOPOA-
HOW, OOHOUBETHOW, YNCTOM U POBHOM.
Nanee 3aroToBKy MNPOMLIBAO CTpyen
BOAb! U CyLLY.

Kannu Boabl MOXHO yOanuTe NbHAHBIM
MNONOTEHLEM UK B KPaNHEM CliyHae Cyxom
YUCTO TKaHLIO, HE OCTaBNALLEeN BOPCU-
HOK 1 Nbinu. Harpesartb 3aroToBKy He cne-
LyeT, nyywe, ecnu ee MenHas MnoBepx-
HOCTb OCTAHETCHA rmapaTUpPOBaHHON UK,
rnpoLle roBops, C NIeHKoN Bogbl B MUKPO-
yrnybnenusx. 31o crnocobcTByeT nyylie-
My MpuknemeaHuio GoTopesncTa.

3areM Bbipe3aeM HOXHULAMMW NIUCT
¢oTopesncTa no pa3mepam 3aroTOBKU
nnartsl. PaboraTe MOXHO NPy pacCeaHHOM
cBeTe, NonHan TeMHoTa He obasarensha,
Hago TONbKO WCKNIOHNUTL MpAMblE NyHn
COJIHLA M 1aMIN KOMHATHOrO OCBELLEHWS.
lfoouTCs Takxke UCTOYHMK UCKYCCTBEHHOTO
cBeta C Xentelm ceBetodpunstpom. OT-
pe3aHHbIn NUCT GoTopesncTa C OOHOMU
ctopoHbl Gnectawwmin, a c gpyron —
MOKPLIT MAToBOW MneHkon. lMuHueTom C
OCTPbIMU I'yﬁKaMVI wan OCTpuem wurnbl
oTaensiem MaToBylo NMneHKy ot poTopesn-
cTa C OOHOr0 U3 KpaeB NMPUMEPHO Ha

8...10 mMm. He kacascb nansLamm Kneesomn
CTOpPOHLI OoTOPE3UCTA U MOBEPXHOCTU
donbrn, NpuUkaasIBaeM ero kpam K kparo
¢onbrv 3aroToBkM, paspaBHUBaEM Manb-
LamMu C ymepeHHbIM paeneHuem. lMocrte-
NMEeHHO BbITArMBaem nNUHLETOM MAaToBYyO
nneHky wms-nog nucta ¢orTopeaucTa u
npukneuBaem ero Kk ¢onbre no Bcen
rnoBepxHoCcTW. B 3aknioyeHne HEeCcKonbko
pa3 npokarbiBaem C ycuninem rnpukne-
€HHbIN CNON PE3NHOBLIM BAIMKOM.

MpvkneeHHbI GOTOPE3NCT OCcMaTPU-
BaeM 4epe3 YBENUYUTENLHOE CTEKNO
(ocBeweHne — cnaboe!). MNpu ocbHapyxe-
HUM nog cnoem ¢oTopesucTa 4HacTtul,
Melnn, MNy3blpbKOB BO34yXd, BONOCKOB U
NpoYMx MOCTOPOHHUX BKNIOYEHUI BCe
onepauum NpPUOETCA Ha4YMHaTb CbI3HOBA.
Orcioga crnepyer HeobxoammocTs obec-
NeYyeHnsa BLICOKOW CTerneHn YUCTOThl Ha
paboyem cTOne u B KOMHaTe, a TaKxe
akkypaTHocTu B paborte.

Ecnu Hakneika BbINONHEHa YCrewHo,
3aroTOBKY HYXHO MOMECTUTb Nnog MNPecc
MWHYT Ha TPUALATL-COPOK A9 TOro, 4To-
6l 06ecneunts Gonee HagexHoe cuenne-
Hne ¢oTopeancta n mepu. lNpeccom
MOTyT NOCNyXuTb ABa NUCTa TONCTOro
cTekna, Mexay KOTOpbIMU MoMeLLaloT
3arotoBKy, W nsTunuTpoBas OaHka C
BOOOMN.

BbloepxaB 3aroTOBKy Mog, MpPeccom,
CHUMaeMm rpy3 n ewe pas BHUMATenbHO
ocMaTpuBaeM MoBepxXHOCTL GOoTopesu-
cra. Ecnm Hukakmx pedektoB He obHapy-
XEHO, 3aroTOBKY YKNaablBAEM B SLMK
cTONna, rae TeMHO, ONA NMOACTPaxOBKU OT
HeYasHHOW 3acseTku. [py Hann4nmn Kako-
ro-nu6o 6paka B HaknemeaHuW, BECb NPO-
Lecc NpuaeTca MOBTOPUTb, HauMHaa C
334MCTKW 3aroTOBKW Nnatsl.

Cnepyowmn atan — 3KCNOHMPOBaHUE.
YyBCTBUTENBHOCTL HOTOPE3NCTA B YNbT-
padmoneToBoi 06nacTM makcumasnbHa Ha
anvHe BonHbl 350...380 HM, a BOOOULE,
30Ha 4YBCTBUTENbHOCTU HaxoguTCA B
npepnenax 300...450 HM. Y1061 NonyYuTs
xopowiee kavecTtBO GHOTOOTNE4aTku, He-
06x0aMMO MoNbL30BaTLCA AOBPOTHLIM UC-
TOMHUKOM ynbTpadMonNeToBOro uanyye-
HUA 1 ¢GOTOLWABGNOHOM XOPOLLEro Kave-
CcTBa, a Takke obecrneyntb NNOTHOE NpU-
neraHue ¢otowabnoHa k $OTOPEe3nCTy.

3aroToBKy NOMeLLaemM Ha POBHbIN CTON
1 Ha Hee cBepxy HaknaapiBaem ¢oTouab-
NOH TOW CTOPOHOW, roe TOHep, BHYTPb.
Ceepxy nakeT npwXumaem NMCcTom opra-
HUYECKOrO CTekna — OHO MpornyckaeT
yneTpaMoneToBLle Ny4nM MNPakTUYECKU
6e3 noTtepb. Ha pacctosHum B 20...25 cm
OT TMOBEPXHOCTU CTeKNna YKpennsaem
WUCTOYHUK ynsTpaduoneta — aHeprocbe-
peraowyto namny ¢upmel COMTECH
mowHoCcTeo 26 BT. MoponayT v gpyruve,
Hanpumep, namna éupmel Feron mouwl-
HocTbio 10 BT.

Knapem namny Tak, 4toObl OHa onvpa-
Nack KOHUAMW Ha [Be CTOMKu KHur. O0b-
€KT 3KCMOHUPOBAHUA PasMeLLaemM Mexay
ctonkamu. Heobxooumoe Bpems 3acee-
4YMBaHVA U PACCTOsIHWE 00 06beKTa 3aBU-
CAT OT MOLHOCTW Namrbl. 3Tn NapameTpsl
HYXHO OAMH pa3 OnpenenvTs 3KCnepu-
MeHTanbHO. [lenaetrca 310 Tak. Bepem
Y3KYI0 MOSI0CY CTEK/IOTEKCTONUTA C HaKe-
eHHbiM ¢oTopeaucTom. Lenaem B Sprint
Layout wabnoH Toxe B BUAE MONAOCH, Ha
KOTOpOM cTonbukom Yepea 1 cm Hanuca-
Hbl umdpnl 1, 2, 3, 4,..., 10.
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Monocy ¢ ¢$OTOPE3NUCTOM Knapem
Mexay CTonkamu KHUM, Ha nonocy ceep-
Xy — wabnoH, npuxnumMaem CBepxy nna-
CTUHOW OPraHnM4ecKoro CTekna v BKoYa-
eM namny. Yepes Kaxayld MUHYTY
HeboNbLUMMK HEeNpPO3payHbiMU NpeaMe-
Tamu (Hanpumep, MOHETaMK) 3aKPbIBAEM
Ha ¢oTowabnoHe undpsl OOHY 3a Apy-
roi, HadvHaa ¢ 1. 3aTeM nposBnNsem

$OTOPEe3nCT 1 OLuEeHMBaeM pesynbTarl. |

Kakoi undpe cOOTBETCTBYET Hauny4an
KOHTPaCTHOCTb, TO 3HA4Y€eHVEe BPEMEHU
npu BeIBPAHHOM PaCCTOAHUN CHUTAEM
onTumancHbeiM. lepen NPosBNEHMEM C
doTOpE3NCTA HYXHO YAAnNUTL BTOPYIO
3aWNTHYIO NNeHKy (06 aTom pacckasaHo
HUXe).

3KCNoHMpYyeM 3aroTOBKY MevaTHOM

nnartel B Te4eHne oNTuManbHOro Bpeme- |

HU. [Ina Moel namrbl 3TO BpeMa pasBHO
LIECTU MUHYTaM NP1 PaccTosHUM A0 06bL-
exta 20 cm. Buiknioyaem namny n octae-
NAieM 3aroTOBKY Ha CBOEM MECTe MUHYT
Ha Tpmauate. [leno B TOM, 4TO npouecc
nonumepunsaummn poropes3ncTa Ha 3acse-

YEHHbIX y4aCcTKax nNpoaomKaeTca HeKoTO- [

poe Bpema. OHO MO3BONAET He crewa
NoAroTOBUTL MPOSBOYHLIN PacTBOP.

B nnockuin nnacTuUKOBbIN I'IOﬂﬂOHE

Hanueaem 0,25 n Boawl. B YariHylo noXky
Habupaem ¢ HeGOoNLLUOW rOPKOW KanbLUy-
HUPOBAHHOW COAbl, NPOLaBaeMon B
marasvHax ObITOBOM XMMUU, BLICHINAEM B
noaaoH U TWATENbHO pPa3MeLuMBaem oo
nosHOro pacTBopeHusi. B pactBope He
AONKHO 6blTb necYNHOK “ nnasatouwmx
YacTul.

lMepen norpyxeHnem 3aroToBku B
NPOABOYHLIM pacTBOp C ¢doTopesucTa
HeOBX0OUMO CHSITb BTOPYIO 3aWUTHYIO
BHELWHIOK MneHky. [lencTByemM Tem Xe
NpUeMOM — MUHLLETOM C OCTPbIMU ryDka-
MU (MUAN OCTPUEM WUMbl) NOAAEBAEM C
yrna Kpam nneHkn 1 NUHLETOM aKKypaTHO
oTaensieM nneHky. Ternepb 3aroTOBKY
rnomelLlaeMm B pacTBop copbl ¢poTopesu-
CTOM BBEPX.

CekyHO, 4epe3 TpuauaTb PUCYHOK
Ha4YvHaeT npoaBnAaTLCA, CTAHOBATCA BUA -
HeiMu Oyaoywme npoeogHvku. B octane-
Hblx MecTax ¢poTopeauncT ByaneT HabyxaTb,
PacTBOPATLCA M Cron3atb. Ternepb Msar-
KOM rybkon MOXHO BOAMTL MO nnare,
4T0BObl YCKOPUTL MPOLECC CMblBAHUA
ocTtaTkoB ¢oTopesncTa C y4acTKoB, C
KOTOPLIX panee HyxHo 6ymeT ypanuTb
¢donery. lNokasarenem TOro, H4TO BECb
$HOTOPE3UCT CMBIT TaMm, rae Hato, CNyXuT
Takas Xe cBetias v bnecrsawan nosepx-
HOCTb MeaW, KaK 1 0o HakiensaHua ¢GoTo-
pe3ucTa. lNocne 3Toro 3aroToBKY NPOMbI-
Baem cniabon cTpyen Boapl.

Tenepb 3aroTOBKY TPaBUM, Kak O6bIu-
HO, B pacTBOpE XNOPHOro Xenesa, nocne
Yero eule pas3 NPoMbIBaem Mnop CTpyen
BOObl. YOanuTe Tenepb YXe HEeHYXHbIN
$OTOPESNCT C [OPOXEK MOXHO BaTHLIM
TaMrMoHOM, MPOMUTAHHLIM aLEeTOHOM, —
NMPOMOKaeM BCIO MOBEPXHOCTb Mnatbl U
yxe yepes 1...2 MuH ¢GOTOPE3UCT CTaHO-
BUTCA PbixNibiM. [TONHOCTLIO OTTUPaem
TaMrnoHOM BCIO MOBEPXHOCTb mnartel. U
BOT YXX€ MOXHO OLIeHUTb €€ Ka4eCTBO.

Octaetca 06nyouTe MNPOBOAHUKMW, |

NPOCBEPNUTL OTBEPCTUA MOL, BLIBOALI U
Kkpernex, obpesartb kpas. [narta rotoBa kK
MOHTaXYy.

Pepnaxrop — J1. JlomakuH

Mpubop ana obHapyxeHus
BOAbl B XXUAKOCTHAX C BbICOKUM
'yAeNbHbIM CONPOTUBJIEHUEM

| B. CABYEHKO, J1. TPUBOBA, r. UBaHoBO

| Ksapuesbie guccunatusHbie npeobpa3oBarenn, onucaHHbie B
| ctatbe B. CasuyeHko u Jl. Ipubosoii "KBapuesbisi pesoHaTop npe-

| o6pa3yer He3aNeKTPpu4Yeckne BeJSINYUHDI

B anexrpuyeckune” B

| "Pagmo”, 2004, Ne 2, Ha c. 34—36, Hawnu npumeHeHme B npmbopax

| KOHTPONS BNAXKHOCTYU ra3oB y TBEPAbIX BewecTs, B annaparype Ans
| Hay4HbIX UCCNeAO0BaHNK HOBbIX MaTtepuanos n ap. He MmeHee BaxHa

|

npobnema o6HapyxeHnn BOAbI B XUOKUX BELLeCTBax, B 4aCTHOCTH, B
I MoTopHoMm Tonsmee. O6 ogHOM U3 NPaKTUYEeCKUX cnocobos pewieHns
| aTO# 3agaum paccka3biBaeT NOMeLWeHHas HUXe CTaTbs.

]
ayecTBO XWAOKOro TOMNMBa onpene-
nsetca MHormu dakTopamu, cpeoy
| KOTOPBLIX HEMAIOBAXHOE 3HAYeHWEe UMEeeT
|ero obsopgHeHHOCTL. Bogma B TOmnuee
MOXET HaxoOuUTLCA B pasHbIX arperaTHbix
COCTOAHUAX — pPacTBOpeHHan, ceo6oaHan

| ol

Puc. 1

a)

‘ )

|
| M amynbCcuoHHasn. MNpn pasnuyHon Temne-

patype TonnvMBa B HEM PacTBOPSAETCHA OT
10,002 po 0,007 % BOAbLI, KOTOPYIO BU3yaib-
| HO KOHTPONNPOBaTHL HEBO3MOXHO. C NMoHu-
| XeHnem TemnepaTypbl pPacTBOPUMOCTb
| BOAbl B TOMNIMBE YMEHbLLUAETCHA, n OHa B
| BUDEe kanens ocepaeT Ha oHO pesepByapa.
|  CeobopHas BOAA B TOMNUBE B HECKONb-
| KO pa3 ycunueaetr KOpPpPO3WI0 MEeTannos,
| KOHTaKTUPYIOWWX C TOMIMBOM, a 3UMOMN,
| samep3as B TONMNAMBOMPOBOAE, MOXET
| BbI3BaTb OCTAHOBKY aBuraTtens. [oatomy

I

| conepxaHve BoAb B TOMAMBE LENECO06-
| pasHo, a B page cnyyaes NPocTo HeoBxo-
[ONMO KOHTPONMPOBATh.

Ana nosoiwennn 3¢p¢dEeKTUBHOCTN BU-
3yanbHOro KOHTPONSA Hanuumsa cBoboaHON
Boasl K npobe TonnmeBa noGaBnsioT, Ha-
npumep, MapraHUOBOKUCNLIA Kanun, KO-
TOpbI, PACTBOPASICH B BOAE, OKPaLLMBaeT
€€ B XapaKTePHbIi LBET, XOPOLLO BUAVMbBIN
Ha rna3. KOHeYHO, TakoW MEeTOL KOHTPONSA
BecbMa HeynobOeH, NO3TOMy BaxHoe
3HaveHve npuobpeTaeT MHOMKaUMA Hanu-
4usi CBOBGOAHOM BOAKI C MOMOLLBIO aBTOMa-
TUHECKOro NOpTaTUBHOIO npubopa.

CnoXHOCTb KOHTPOSIA COCTOUT B TOM,
4YTO TOMNUBO, ABNAACL BblCOKOKA4YeCTBEH-
HbIM OM3NEKTPUKOM, MMeeT o4YeHb 6onb-
woe yaensHoe ConpoTUBNEHUE ANeKTpUYe-
CcKOMy TOKy. Kanns Bogbl B TOnnmBee, Aaxe
rNoMeLLeHHas Mexay OByX 3NeKTpoaos, He
MOXeT ObITb NPOKOHTPONMPOBaHA NMPOCTLIM
MEraoMMETPOM Ha MOCTOSIHHOM TOKe, Tak
Kak MneHKa TOnvBa, OKPYXatoLian kannio,
HE NO3BONSIET €M MIIOTHO CONPUKOCHYTLCA C
aneKTpoAamMu, 1U3-3a Yero anekTpuyHeckoe
COMPOTUBNEHNE B LEMN HE MOXET Cyule-
CTBEHHO YMEHbLUNTLCS.

Ona vHonkaumn ceBobopHOM BOAbI B
TONNUBE Mbl npeagnaraem UCNoNL3oBaThL
OMCCUnaTMBHLIN KBapuesuil npeobpaso-
BaTeNb 3NEKTPUYECKOW aHepruu, obna-
[AOWMIA BEICOKOW YYBCTBUTENLHOCTHIO K
M3MEHEHMIO BONLLINX 3HAYEHUI 3NEKTPU-
yeckoro conpotuenenus. NMpubop copep-
XWUT 3NEKTPUHECKYIO LieMb U3 nocnenoBa-
TeNbHO WAN NapannenbHO BKIOYEHHbIX
BaKyyMHOro KBapLEeBOro pes3oHaropa wu
€MKOCTHOrO parymka. 3Ta uenb Ha3BaHa
KBapUEBLIM AUCCMNATUBHLIM Npeobpaso-
BaTenem afieKTPUYECKOM aHepruu, Tak Kak
€€ 3KBUBANIEHTHOE 3NEKTPUHECKOE CONPO-
TUBNEHWE, ABNAACH BbIXOOHLIM MapameT-
pom npeobpaszoBartens, onpenensiercs
noTepen aHeprMv B paTtivke C KOHTPONIU-
pyeMuiM OW3NEKTPUKOM, Hanpumep, B
XWOKOM YrNeBoaopOOHOM TOMIMBE.

Ha puc. 1,a n 6 noka3aHa KOHCTPYK-
uma paspabortaHHoro npubopa ONA KOHT-
ponsa ceoboaHow Boabl B Tonnuee. Mpubop
BLIMONHEH B BUOE MEPHOWM KPYXKU U3
OPraHUYeckoro CTeksa C KPLILWKON 1 pys-
KO#. B pyyke pasmeileHbl aneMeHTbl MvTa-
HUS U KHOMOYHLIM BBLIKNKOYATENb, BblBE-
[EHHbIl HA €e BHYTPEHHIOI CTOPOHY. B
BEPXHIOK 4aCTb Py4KM BMOHTUPOBAH CBe-
TOAMOA, NO CBEYEHUIO KOTOPOro onpepe-
NAT HaNVYne BOAbl B XUOKOM TOMNMBE

Ha nHe KpyXku pacrnonoxeH eMKoCT-
HbI/ OaT4uK, COCTOSILLMIN U3 OABYX KOHYCO-
06pasHbiXx COOCHO PasMelLleHHbIX 3ek-
TPOAOOB, HanpaeleHHbIX BepwuHaMn Ha-



BCTPEYY, KaK CXEMATUHECKWN NOKA3aHO Ha
puc. 2. Ob6a anekTpopa OTWTAMMOBAHL
M3 NNCTOBOW NAaTYHW, NPWYEM BEPXHUMN
(HAPYXHDLIN) BHINONHEH YCEYEHHBIM.

3nexkTpoabl GUKCUPOBAHD HA AHE KPYX-
KU TaK, 4TO Mexay HuMKn obpasyeTtca Boa-
OYLWHGIN KONBUEBOM 33300 LUMPWMHCH NHU-
mepHo 0,25 MM, ONpegensiiolmMin 3nekT-
PMHECKYKD @MKOCTbL aatamka okono 0,8 nd
6e3 Tonnmea. Nog AHOM KPYXKKW pasmMelLe-
Ha NnaTa ¢ SeTanamu SNEKTPOHHOM 4acTV
nprbopa.

waetca. PaBorocnacobrocts npubop
COXPaHAET A0 HANPAXEHUA NUTaKKA 2 B.
Py 3amMBiKaHMM KOHTAKTOB KHONKU SB1
13-3a 6onelwoi (ceuilue 500 000) AoBpoT-
HOCTW KBapUEBOrc pe3oHaTopa asToreHe-
PALMA HE MOXET BO3HUKATb MTHOBEHHC. B
Tedenue 1,5...1,8 ¢ NpoUCx0aUT nnaBHoe
YCTAHOBNEHUE HOMMHANbHBIX SHAYEHUI
AMIUIMTYObL U HaCTOTol KoneBaHni reHepa-
Topa. lNoka reHepaTop HE BuitLen HAa HOp-
ManbHbIA PEXUM, CBETUT CBeToAUOa HL1.
Yepes yrkazaHHOE BPEMA reHepaTep BKO-
YaeTCsH, U ecnM B gaTuvke npubopa Her

219,0 :,;Z cnenoB BOAkl, cBeTOOMOA HL1 rachet, Tax
PY KaK NonoXuTensHoe Hanpsxexue Ha fase
TpanswncTopa VT2 Oyner CKOMNeHCUpOBa-
Bepxrnud  _| HO OTPMLIATeNEHBIM C ARTEKTCPA.
IneKmpod Moracauue cseToAVOAa CBUAETENDL-
CTBYET O roTOBHOCTU Npubopa K paboTe,
_ T. €. K KOHTPONIO CBOGOAHOM BOAH B TOM-
BorBo8bt =14 AuBe. NMocne 3aNVBaHNA YNCTOrO TONAUBA
Domuuka . B MEPHYIO KPYXKY CBETOAMGCA Tak U ocTa-
Hupcrd 3neximpod eTCA BLIKMOMEHHbIM. ECNU Xe B Tonnvse
Puc. 2
5 5 ﬂgiéj VTt KT3156  [JF4 51K g 1 !
0(:4 vD2 ANS07 f/{;’ S8t
02 == IMK KASZ2A "8;(/7."
360 kT 3 = R vl SZ % RS = K& 81 +_
Ca _ RI [ 750 Y 5 120 387
T 510 1,9K KAS22A 75’( o1 MK T
Puc. 3

B kpyxKy 3anveaior NpUMepHC non-
nurpa Tonavea. ECnn B HEM WMMEKTCH
Kannu csobonHon BoAb, TO B Te4eHue
HEKOTOPOrO BPEMEHU CHW MO KOHYCOO0G6-
PA3HBIM CTEHKAM AATYUKA CKATLIBAKTCA B
3230p U NZMEHAKIT 3MEeKTPUHECKOE CONNO-
TUBNEHWE B 3830p€ EMKOCTHOIC Sarimka.
Kpuitlika KpyxKK, YKPErnAEHHAn LWapHUPHO
Ha netne, HeobxcoMma Ana NpepoTBpa-
weHus nonafanusa B pabouuit o6vem
aTMOChepPHEIX 0CaaK0oB (40Xaa, CHera)
npu PatoTe B NONEBHIX YCNOBUAX.

Ha pme. 3 naobpaxeHa NpyHUMNUanb-
Has cxema npnbopa. KBapueBLit Anccu-
naTMBHLIM NpecBpazopatens COAEPXUT
eMKOCTHuIIT gardmk C, 1 BakyyMMPOBaH-
HBI KBapueBuiv peaoHaTop ZQ1 Ha MacTo-
Ty 300 klu, vMerwuin guHamuyeckoe
(aKBUBANEWTHOE AKTMBHOE} CONPOTMBAE-
Hue R, = 80 OM 1 cTatM4eckylo eMKOCTb
C.. = 6,5 n®. ABTOr€eHepaTop BHINOAHEH
no CxeMe €MKOCTHOW TPEeXTONKM Ha TPaH-
aucraope VT1.

MepeMeHHOE HAMNPAXEHWE BBTOreHe-
paTopa nocne SEeTeKTUPOBAHUA ouonamm
VD1, VD2 ¢ kongencaropom C5 noctynaer
Ha Gasy TpaHsucTopa VT2 1 3akpoiBaeT
€ro, 4TQ MPUBOOMT K YMEHHLLUEHWUIO KOn-
NEKTOPHOrC TOKa TPaAH3UCTOPA; CBETO-
amog HLT racker.

Mpy1 CTCYTCTBUMU aBTOreHepaumm TOK
KONnexKTopa TpaHaucTopa V12 gocTaToNeH
OAR ceeyveHun ceetoguoga HL1. Heob-
XOAUMBINA KOMNEKTOPHLIA TOK 3TOro TpaH-
3UCTOPA YCTAHABNMBAKT NOAGONKON pe-
3UCTOPOB OEeNMTENA HanpsxeHna RIRS.
NG ApKoCTU CBEYEHMA CBETOOMONA B MO-
MEHT BKNIOYeHUA Npubopa MOXHO CYOUTh
O OQOCTATOMHOCTU HanpAXeHUA erc nura-
HWA (3 B}, nonyuaemoro ov ApyX ransea-
HUNECKUX 3NEMEHTOB.

(o Mepe CTapeHna 31EMEHTOB NUTAHWA
APKOCTL CBEYEeHMS CBETOSBMOLA YMEHb-

€CcTb xoTa Bel ogHa kanna (0,023...0,026 r
unu 60nbLUR) BOOK, TO AKTUBHEIE NOTEPU B
npeoBpazoBartene peakc YBENNHATCS, NTO
npuBedeT Kk CPpuBy aBTOreHepauun w
BKIIIQ4EHUID CBETOAMONA.

3ameTum, 410 kanna ceobogHoN BoOb!
B aBTOMOOWNLHOM TOMAMBE, MOMABLUAA B
3430p MexXAy ANekTpofammn AaT4MKa, Bhi-
3bIBAET YBENMHEHVE aKTBHOMO CONPOTUB-
nenwa npeobpasosatens Ha R, = 400 Om.
TeopeTuHeckn 3TO COOTBETCTBYET BKJIO-
HEHUIO NapanfeNsHO EMKOCTHOMY JATHUKY
C. conporuenexus noteps R, = 1 MOM.
Pacyet nposogunca nc opmyne:

RB = "Lz.

1+{wCyR,}

HyBCTBUTENEHOCTE NPMBONAa yCTaHaBNn-
BAIOT NOACTROEMHBIM KOHOeHCaTopom C1.
Ans NpoBepky 4YYBCTBWTENBHOCTW K 31EKT-
POOAM [AaTHMKa NOAKIOMAIT Pe3ncTop
conpotuenennem 750 kOm (MAT-0,25).
MpakTM4eckn OOoCTaTOHHO, AepXa Pe3u-
CTOp 33 0AVH BLIBOM, OPYrUM KOCHYTLCHR
UEHTPaNbHOrC 3MeKTpona gartyuka. lpw
HOPManLHOM 4YBCTBUMTENLHOCTU flocne
CONPUKOCHOBEHWA BLIBOAA PEe3ncTopa ©
LIEHTPANBLHEIM 3NEKTROAOM AATHMKA CBe-
TOAMOA, BKAOHAETCH Hyepe3 1.2 C.

Ecrnm npuHaTL, 4TO Macca TONAmea,
nomewaeman B pabounii ocbvem npubopa,
paBKa 0,5 kr, a Macca kannm BoaL B Cpefl-
Hem — 0,025 r, T0 NONy4YaeTcs, YTo NPU-
60p HAZEXHO KOHTPONMPYET yXe& MATL
COTbIX NPOUEHTa CBOSOAHON BOOLL.

Ucnuranua npubopa C pasivuyHBIMU
BMOAMM XMOKOro TONAMBA NPOWnn yc-
newHo. GH 0KasancA NPUroaHLIM anA
KOHTPONA Hanuyua ceoBOAHOM BOAH W B
LPYrvX  OUSNEKTPUHECKMX XUZKOCTAX,
Hanpumep, B auetoHe, B 6ensone u gp.

" Penarop — /1. omaran, rpagixa — . flomakat,
oro — asTopa

MHTEPHET-MATA3UH “AECCU"
peanaraer:

- Ae 2Na3oHHbIA  YacTovoMep —
BM8010 (1 Ny — 12 Mfu, 100 My — 960 MFy)
- 1950 pyb.

— CobparHyio, B KORMYCe, NAATY MUKPONPOLEC-
COpHOro MeTaoncxaress BMB042 — 1252 pyo.

— Nporpammatop EXTRA PIC — 750 py6.

— BHyTpUCXEMHBIH OTRAANMK YCTPOUCTB Ha
PIC-koHTponnepax  MICD2-MC1  (awanor
MPLAB-ICD2) — 1700 py6.

- Apantep K-nuhwn BM9213 gna nog-
KMIOYEHWA NEPCOHANBHOTO KOMNbIOTEPA 4epea
USB x nuarHocThyeckoMy kaHany (K- wnm
L-muHvn) anextporvoro 6roxa ynpaenesma (36Y)
ABTOMOGUMNR C LIBABID AMATHOCTUKM W YNPABNeHUA
erp dyHkeusaa — 823 py.

— Anantep K-nuiun NM9213 (kabop nma
cOOPKM) AN COAKNIONCHUR NEPCOHANBHOND KOM-
metovepa wepea COM-nopt k 36Y asTomoOung —
542 pyb.

- NMepexoguk USB B COM BMBOSO naw NK —
399 pyb.

— INEKTPOHHBIA  OTNYTUBATEND TOR3EMHBIX
rppizyros MKDBO {Habop o obopkm) — 416 pyb.

— Uhpoeoi BMB037 BLUE Teprometp {10
16 parumkos) — 930 py6.

— BOCbMUKaHANbHBIM - MUKPONPOLECCOPHBA
TalMED, TepMacTay, Yack NMBO36 — 1408 py6.

— USB ocumnnorpag BM8020 — 2165 pyb.

— Habop “Mactovomep 10y —
250 MIy™ - 580 py6.

— GSM-cvrkanusaumio BMBOSB — 1122 pyb.

- Lindbposyio wramy Tpancveepa — 850 py6.

—Habop "™acroromep 250 MIy™ —

pyo

— GSM-curxanusauys BMB038 — 1122 pyo.
— Limpoeyo wiany Tparcusepa — 850 py6.
— BM3132 - MapiwpyTHoin BOpTOBON KOM-
nsloTep e aBToMOONEN cemedcrea MA3 3110 ¢
MHXEKTOpHBIM [Bvrarenem 3M3 4062- 10 — 595 ovh.

- BM3112 — Mapwpythuid Goproeoi kom-
neioTep AR astomobuned  cemenctea FAJ
("TASENL", "COBOSL", "BAPTY3WH", kapbiopa-
TopHbil aeuratens 3M3 4063-10) ¢ konmponnepa-
w1 MUKAC 5.4, MUKAC 7.1 — 595 pyb.

— BM3151 — MaplupyThbid BOPIOBOH KOM-
neoTep Ane asTomoOMNel cemedctea BA3 2110-
2112 {2108-088, 2115) ¢ xoktponnepaMu BOSCH
M1.5.4., M1.54N, GHBAPb-5.1, IHBAPh-5.1.X,
VS 5.X — 595 py6.

— BM3171 — MapuwpyThiid BOpTosoi kom-
neloTep LR aBToMoGunaii cemencTea BA3 ¢ kovT-
pannepamu BOSCH M7.9.7. EBPQ 2/ EBPQ 3 —
595 6.

—Ycipoiicteo BM9222 ana pemoHta W
TecTposanus komntorepos — POST Card PCl —
1729 py6.

— Habop SMD peancropos TMNOpaIMepa
0805 wa 170 nomvHanoe or O Owm go 10 MOw,
15 %, no 50 wr. kaxaoro — 850 pyb.

- BecHa,.. MeTannonckarent K nomeky!
MK8044, roTo8bé K 3KCIUYaTAUMM YHUBEDCANb~
HbI UMITYRECHBIA MeTannoMoKarens — 11850 pyb.

~ Maanehyw crabume LUKEY 852D+,
Per + nasbHUK, LUMGPOBOW WMHAMKATOP -
2750 py6. )

Beerpa B npogaxe Habopwl AeTaned ons ca-
MOGTORTENHON OBOPKM, KOPNYCH, PARMOAETANY,
Matepuanst M 060pya0BaHKe AR Nakku.

hitp:/ fwwew. dessy.ru

e-mail: post@dessy.ru

105318, r. Mockea, a/a 52 "NOCbIN-
TOPr~. 3scasw npuHmMmawTes no Bec-
AN3THOMY MEXAYrOpOAHOMY MHOroKa-
HansHoMy Tenedony: 8-800-200-09-34
¢ 9-00 no 17-30 MSK.
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NPUKNAAHAS SNEKTPOHUKA RQPAN

Ten. 608-28-38

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

PALUO Ne 5, 2009

"Mpo3BOHWUK" NJIOCKUX Kabenemn

C. N'oOJ1ybKOB, r. MockBa

B cBf3y ¢ HeOBXO4UMOCTBIO NPOBEPATH 60bLLIOE YUCIIO NJIOCKUX
KkaGeneii (Npu 3agenke ux NpoBoRoB B pa3beMbl cnyvalorca gedex-
Thl) aBTOPY CTaTby NPULLIIOCH U3rOTOBUTH CNIELNasibHbIN NPpubop, TaK
KaK "npo3BOHUTL " BPY4YHYIO 0koJs10 coTHu 10- u 14-npoBoaHbix kabe-
neii B AeHb — [OBOJIBHO TPYy[AOEMKasl onepayms.

€PBOM NPULLNA B FONOBY MbICNL CAE-
nate NPOCTENLNI "MPO3BOHLLMK:
KaxAbli KOHTakT pa3bema, YCTaHOBNEH-
HOro Ha OOHOM KOHLE kabens, cCoepnHUTL
qepes pe3ncTop 330...510 OM C UCTO4HU-
KOM HanpsixeHua 5 B, a Ha gpyrom — co
cBeTogmonoM. K coxaneHuio, Takum cro-
coBOM NPOBEPSETCA NULL LLENOCTHOCTh
npoBOAOB. MOXHO W He 3ameTutb, 4TO
cocegHue NpoBOoAa COEeAMHEHbl MeXxay
cobo.
BbifIo peLueHo YCNOXHUTL anroputm
npoBepku 1 caoenaTte nNpubop Ha MUKPO-
koHTponnepe. Ha puc. 1 nokasaHa cxema

Takoro npubopa. B Hem npumeHeH BbiB-
WWin  NoA  PYKOW  MUKPOKOHTPONNEP
ATtiny13. Ero MOXHO 3amMeHuUTb OPYruMm,
HO Ans 3toro nNpubop, BO3MOXHO, NpuU-
LEeTCa HeMHOro nepepenatb. Hanpumep,
B MUKpPOKOHTponnepax ATtiny11, ATtiny12,
ATtiny15L nuHua PB5 He Moxet paboTaTb
KaK BbLIXOA, €e NpuoeTca CKOHPUrypmpo-
BaTb kaK Bxog, a nuuuio PB3 nnu PB4 —
KaK BbIXO CUrHana ralleHus uHavkaTopa.
Kpome mukpokoHTponnepa, rnorpebosa-
NOoCb BCEro gBa COBUrOBbIX perncrpa,
TPaH3UCTOP U ABe NMHEeNHbIE CBETOANOA-
Hble LLKasbl, NOKa3biBaoWmMe Kog, oLnbKn.

PaccmoTtpum no-

npobrHee ocobeH-
DD1 ATtiny13-10PU HOCTW nopTa BBOAA-
o Y 5 ):M XP13 BbLIBOAA MUKPOKOHT-
3[EB3{MCU 25?6 ponnepa ATtiny13.
e Ero nuHum PBO—
PRl 1121 2 2
PB5 VD1-VD14 PBS moryT nepepna-
343 3 BaTb curHanol B obe
1N4148 <
4 |4 4 CTOPOHBI. (I;axnylo
VD1 N3 HUX KOHUrypm-
S5 [ s\ 5 PYIOT OTAENBHO C MOo-
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Hen Oyper ycraHoB-

NEeH YPOBEHb HaMPSXEHWUS,, aHANOTUYHbIN
3HaYeHUI0, 3anMcaHHOMY B COOTBETCTBY-
OLWMIA pa3psag, 3TOro perucrpa.

MockoneKy paccmarpuBaembii MUKPO-
KOHTPONNEP WUMEET BCEro LECTb JIMHWUIA
BBOAA-BLIBOAA, & MPOBEPSTL HYXHO kabenn
BMJIOTk A0 14-NpOBOAHLIX, Aa ewe W BbIBO-
[MTb pe3ynbTaTsl NPOBEPKU HA MHOMKATOP,
NPULLIOCH [OMONHUTL €r0 ABYMA MWUKPO-
cxemMmamMmun — COBUroBbIMU PErncTpamu.

Takon pernctp npepcraenseT cobon
Habop D-TpurrepoB, BbIxOQ KaXAoro ua
KOTOPbIX COEONHEH C BXOAOM CleayioLLe-
ro. OCHOBHO€ Ha3HayeHue — npeobpaso-
BaHWe NocrnenoBaTenLHOro Koga B napari-
nenbHuln. Mpu cMeHe HWU3KOrO YPOBHA
HanpsXXeHWs Ha TakTupylowem Bxopge C
BbICOKMM MPONCXOAUT COBUI XPaHALLENCA
B perncTpe nHdopmMauumn Ha OavH Paspag,
(D-Tpurrep) B CTOPOHY CTapwero, a B
ocBoboamBLUMICA Maawvi paspsg, 3a-
HOCUTCS COCTOsiHME WHGOPMALNOHHOTO
Bx0Aa. Y UCrnonb30BaHHOW MUKPOCXEMbI
casuroeoro permucrtpa 74LS164 pgga whH-
¢opmaumoHHbix Bxopa D obbennHeHbl
¢yHkumen U. Y1obbl cnonb3oBaThb TOMb-
KO OWH U3 HUX, Ha BTOPOW NOAAH NOCTO-
SAIHHLIN BLICOKMI YPOBeHk (+5 B).

Ans 3anucm B COBUrOBLI PErUCTP
CemMupaspaaHOro ABOMHHOMO KoAa (UMeH-
HO ato Tpebyetca ana paboTel yCTPOM-
cTBa) HeoBXoaMMO npexae BCcero paspe-
wnte paboTty peructpa, yCTaHOBMB Ha
Bxoge R Beicokui, a Ha Bxoge C — HU3kuin
YPOB€EHb, U NoaaTtb Ha UHGOPMALIMOHHLIN
BXxOA, 3HayeHue crtapwero (D6) paspspa
BbIBOOUMOro koga. Mocne yero chopmm-
poeate Ha Bxopge C TakTOBbI MMMYNLC
(yCcTaHOBUTL BLICOKMI, @ 3aremM BHOBb
HW3KUI ypOBeHb). B peaynsrarte 3HaveHve
pa3psna D6 6ypeT 3anncaHo B MnagLumn
paspap perncrpa v BbIBEAEHO Ha ero
Bbixoa, 1 (BbIB. 3).

Hanee Ha WHPOPMAUMOHHLIN BXOL
nopaT 3HaveHue paspsga D5 v BHOBL
GOPMUPYIOT TakTOBLIN UMMYNbLC. 3Hauve-
Hue D6 Bynet nepeHeceHo B CneayoLmin
pas3pan PerncTpa v NOSBUTCA Ha BuIxoae 2
(BbiB. 4). 3HadveHvne D5 Gynet BbiBEOEHO
Ha Bbixop 1. Kaxabili HOBLIM TakTOBLIN
MMIMYNbC CABUraeT KOf, B PErMCTPE elle Ha
O[VH pa3psg, Y Nocne CeabMoro UMNynb-
ca OH 3aiMEeT MOJIOKEHHOE MECTO: Ha
soixoge 1 — DO, Ha Beixoge 7 (BbiB. 12) —
D6. BpemeHHble guarpamMmmel Ha puc. 2
WNNIIOCTPUPYIOT, KaK COBWUIOBLIN PETUCTP
npeobpa3yeT nocnenoBaTenNbHbI KO
1011001 B Takom xe napannensHbIn.

Y106l yBENUUUTE PA3PSOHOCTL CABU-
roBoro perncrpa oo 14 (MakCuManbHOro
4ucna npoeopoB B kabene), nBa BOCbMU-
paspagHuix peructpa 74HC164 (DD1 w
DD2) coepuHeHbl nocneposatentHO, B
KaXaOM M3 HWUX UCMONb30BaAHO MO CeMb
paspanos. MNonHoe npeobpa3oBaHuve Koga
nPONCXOOMT 3a 14 TaKTOBLIX UMMNY/ILCOB.

Mpu paspaboTke cxembl N NPOrPaMMmbl
npubopa ObINo NPUHATO cneayoulee pac-
npeneneHve NUHUA NOPTa MUKPOKOHT-
ponnepa No BbiNMONHAEMbIM QYHKLIMAM:

PB0 — BbIxOA4 TaKTMPOBAHUA CABUIO-
BOr0O perncTpa;

PB1 — BbIxOA4, Ha4YanbHOW YCTaHOBKU
COBUIrOBOro Perncrpa;

PB2 — BuIxO4 mapannenbHoro kKoga,
3arpyxaemoro B permcrp;

PB3 — Bx0f, C YETHbIX NPOBOAOB;

PB4 — Bx0f, C HEYETHBIX NPOBOAOB;

PB5 — BbIx0A, BKJIIOYEHWUS MHOMKATOPA.
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B 3aBucMMOCTM OT Yncna NPoOBOAOB B
npoesepsemom kabene UM COEQVHSIOT
14-KoHTaKkTHbIE padbemsl XP1 1 XP3 nnbo
10-koHTakTHEIe XP2 1 XP4. NHankatopel
HL1 v HL2 nogxnioveHbl K TEM Xe BbiXO-
[am COBUrOBbLIX PEMMCTPOB, YTO U NPOBO-
na nposepaemblx kabenen. Ytobwl n3be-
XaTb MepLAHUA MHONKaTOPOB, Ux HeobXo-
OVMO Ha BpeMA BbINMOSIHEHUA MUKPOKOHT-
ponnepom npouenypbl NPOBEPKWN BLIKIO-
4aTb, a BK/IIOYATH JIMLWb NOCNE TOro, Kak B
perucTpbl ByneT 3arpyxeH kog, otobpa-
Xarowmi ee pesynsrar. 3TO BbINONHAETCA
C NOMOLLBIO TpaH3ncTopa VT1, ynpasnse-
MOrO CUrHanIoM MUKPOKOHTPOIEPa.

Mpu npoeepke kabenn Heo6xOOUMO
"NPO3BOHUTL" KaXALIN ero npoeos 1 ybe-
OVUTBLCS, H4TO OH HE COEAVHEH C OOHUM N3
cocefnunx. Opyrux nedekToB B MNAOCKUX
kabensix He BCTPE4aeTcs.

MNpouenypa NpoBepkn Ha4YNHaETCs C
3anvcy eavHULbLI BO BHELUHWUIA COBUMOBbLIN
peructp. B pesynsrate Ha nepBOM KOH-
TakTe pasdbema XP1 yCTaHaBNMBaeTCs Bbl-
COKMA ypoBeHb. ECnu nogkMioYeHHbIN K
HEMY U K MePBOMY KOHTaKTy pastema XP3
nposopg kabens ncnpaeeH, To Ha Bxof PB4
MUKPOKOHTPpONNIEPA MOCTYNUT Harnpsxe-
HUE BLICOKOrO YPOBHA, a Ha Bxope PB3
OHO OCTAHETCA HU3KUM.

MNpy BLINOSIHEHUM 3TOrO YCNOBUA B
MNaAWLNIA Paspsa, NepemMeHHoN N_err rpo-
rpamma 3anuttiet 0, B MPOTUBHOM Chyyae —
1. Banee dopmupyeTca elle OOUH TakTo-
BbIi UMMNYJIBEC U NPOBEPAETCA BTOPOW NPO-
BoA. Tak Kak ero HOMep YeTHbIN, pesynb-
TaT 3anUCbLIBAeTCs B nepemeHHyio ch_err.
Ins NnpoBepku BCex YeTbipHaauaTu npo-
BOAOB NpoLeaypa NoBTOPAETCA CeMb pas,
npuyiem nepesn npoBepKor ovepenHoOn
napsl NPOBOAOB 3HAYEHUS MEePEMEHHBIX
n_err v ch_err cosuraiorca Ha OOWH
[BOVNHBIN paspa,.

Mo OKoHYaHWM NPOBEPKU NONY4eHHbIe
3HaYeHus nepemeHHbIXx n_err n ch_err
3arpyxatoTcs BO BHEWHWI CABUrOBbIN
perucTp v BKNIOHAKOTCH MHOMKATOPbI.
MNocne naysel npoBepka NOBTOPSETCH.
Mpoeepka pecaTunposodHoro kabens,
NOAKMOHEHHOro K pasbemam XP2 n XP4,
NPOUCXOANT aHANOIMYHO, HO Ha MHOUKa-
TOpe 4YeTbipe NPoBoAa (NO ABa C Kaxaow
CTOPOHbI) NOKa3bLIBAIOTCH Kak OTCYTCT-
BylOLLME.

ECnn ncnonb3yerca BHYTPEHHUA Tak-
TOBbIA reHepaTop MWKPOKOHTponnepa
vacroTou 4,8 MU, nposepka kabens (oo
BKJIOYEHWUS HOVKATOPa) 3aHMMAET OKONO
70 MKC 1 MOBTOPSETCA C NEPUOAOM OKONO
240 mkc. MNoaTomy KaxeTcs, 4TO UHAvKa-

TOPbLl  BK/KOYEHbl MOCTOAHHO. [Juopbl
VD1—VD14 HyXHbl na Toro, 4Tobul pas-
BA3aTb MeXAY cO60M BLIXOAE PErMCTPOB.
BHewHuir Bug "npo3BoHwmka”, co-
6paHHOro Ha MakeTHOW nnare, NokasaH Ha
puc. 3. CeetoamopnHule cOOPKU (LUKanbl)
GNA-R102510ZS-11 MOXHO 3aMeHWUTb
HYXHBIM YUCIOM €OMHUYHBIX CBETOAMO-
noB; TpaHauctop KT3156 — niobeim u3
cepwuin KT315, KT3102 wnu ppyrum mano-
MOLLHBIM TPAH3UCTOPOM CTPYKTYPHI N-p-N
C [OMyCTUMBIM TOKOM KOMJIEKTOPA He
meHee 100 mMA. Bmecto MUKPOCXEM
74HC164 wmoryt O6biTb  YCTAHOBNEHbI
7415164 vinn otedvectBeHHble KS55UP8.
MukpokoHTponnep ATtiny13-10PU pony-
CTMMO 3ameHuTb Ha ATtiny13-10PI,
ATtiny13-20PU, ATtiny13-20P1.
MporpaMmma MUKPOKOHTPONNEpPa Hanu-
caHa Ha si3blke accembnepa B cpene AVR
Studio. Ee kogbl ans 3arpy3kn B Npo-
rpaMMHYI0 NamsATe MUKPOKOHTpoONnepa
npueeneHsl B Tabn. 1. Kondwurypauus
MWKPOKOHTpONINepa [oMkKHa COOTBET-
CTBOBaTb ykasaHHoW B Tabn. 2. Hynesoe
3HaveHue paspsaga RSTDISBL Heobxonou-
Mo Ans paboTsl BbiBoga 1 MUKPOKOHTPON-

Tabnuua 1
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Mnagwwuit 6anT Crapuwumii 6aur
SPIEN 1 - 1
EESAVE1 1 — 1
WDTON 1 o 1
CKDIV8 0 SELFPRGEN 1
SuUT1 1 DWEN 1
SUTO 0 BODLEVEL1 1
CKSEL1 0 BODLEVELO 1
CKSELO 1 RSTDISBL 0

nepa Kak MHUKW NOPTa, a He KakK Bxoga
CurHana HavanbHOW YCTaHOBKW. 3TO, K
coXanenuio, Aenaer MUKPOKOHTponaep
HegOoCTYMHLIM [NA MPOrpaMmMuUpPOBaHUN
rno nutepdeincy SPL. MNoatomy npuxoouT-
€S NPUMEHSITH “"BEICOKOBONBTHLINM™ cnoco®
nporpamMmuposanus. Ero obecneunsaiot
6ONBWWHCTBO YHUBEPCasbHBIX MPOrpam-
MaTopOoB.

CKOpOCTb NPOBEPKU U 4aCTOTY NOBTO-
PEHUA €€ LMKIOB MOXHO YBENUHYUTH
BABOE, €CNW MOBLICUTL TAKTOBYIO HacTOTy
MUKpPOKOHTponnepa ¢ 4,8 no 9,6 MIu. ins
3TOro JOCTATOMHO YCTAHOBUTL 3HaYeHWe
KoHdurypaumonHoro paspsga CKSEL1
paeHbiM 1, 2a CKSELO — 0.

YctponcTeo He TpebyeT HanaxvBaHus
1 cpagy nocse npaewnsHoM cGopku roTo-
BO k pabore.

|——Or pegaxuymu. [porpamMma MUKPOKOHT- :
ponnepa "NPO3BOHLUNKE" UMEETCS Ha HalLeM
FTP-cepsepe no aapecy <ftp://fip.radio.ru/
pub/2009/05/tester.zip>.

Pepaxktop — A. onruii, rpagmka — A. Lonrvii,
¢oro — asTopa
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PALLUO Ne 5, 2009

feHepaTop KONNOMAHOroO

cepebpa

C. KOCEHKO, r. BopoHex

B Hacrosiljee Bpems B NPoAaxe nMeeTcsl HeCKOJIbKO Ppa3HOBUAHOC-
Tei yCcTpouCcTB ANA nosy4eHns B GbITOBbIX YyCNOBUAX "cepebpsaHoi™
Bogbl. HecMoTps Ha CBOIO OTHOCUTENIBHYIO NMPOCTOTY, LeHa nogo6-
HbIX H3[enunii Bneyarnser. 3HaunTenbHO gewesne oboigerca camo-
crosiTesisHOe U3roToBsieHue Takoro npubopa.

0 COBpPEMEHHbLIM NPeacTaBlNeHUAM

"cepebpsHan” Boga — KOMIOWAHbLIN
pacTeop cepebpa, a He MOHOB Ag+, kak
3TO TPAKTOBaNOCh paHee. KoHewHO, B pac-
TBOPE MOHbI TOXE MPUCYTCTBYIOT, HO B
He3HauUTEeNLHOM Konudectse. MMeHHO
KxonnongHoe cepebpo Npu KOHUEHTpauum
Gonee 500 mkr/n npupaet pacTBOpPY
XapakTepHy MyTHOBaTYIO Onanecuvpyo-
wyto okpacky. lNpy MeHbLuen KOHUEHTpa-
U1 pacTeop npospayeH. O npumeHeHun
"cepebpsHON” BOAEI MOXHO MPOoYMTaThL B
[1], a Takke B UHTepHEeTE.

HbliA KapTPMAX K OOHOMY M3 GUPMEHHbIX
npnbopoB, BLINONHEHHDIN B BUAE MOMnas-
Ka, Oryckaemoro B ctakaH ¢ obpabatbl-
BaeMOn BOOOW. INeKTpOoabl caenaHbl
KOaKCUanbHbIMU:  BHYTPEHHUW — u3
cepebpa, HapyXHbIi — U3 HepXaBeloLLen
ctanu. Bnaropaps NpYMeHeHWIO0 PasHo-
pPOOHLIX MeTannoB HeobxoaMMOCTb B
nepuoaouyecko CMeHe HarnpaBlneHus
Toka (kak B [1, 2]) otnana.

Cxema anektpoHHoro 6noka FKC vzob-
paxeHa Ha puc. 2. OH nuTaeTca OT cetTn
220 B 1 copepXxvT MMnynsCHbli npeobpa-

BHeluHuin B, camopensHOro reHepa-
Topa konnovpHoro cepebpa (MKC) noka-
3aH Ha puc. 1. lpyn ero ua3roTosneHUU
ocoboe BHUMaHWe cnenyet obparute Ha
ncnons3yemMoe NS aneKTpoaos cepebpo.
OHO [0MXKHO BbiTb XMMUYECKUN YUCTLIM (CO-
nepxaHve npumecent He Gonee 0,01 %).
ABTOp WCNONbL30Ban NPOLAIOWMICA B
anTeyHou cetn u yepe3 UHTEpPHET CMeH-

Puc. 1

30BaTelb HANPSXXEHUA C rasibBaHU4eCcKon
pasea3ko, nopobHeli onvcasHomy B [3].
O ekmoveHun NKC B ceTb M HOpManbHOM
pabote npeobpasosarens HanpsxXeHUs
curHanmamnpyet ceetoguon HL3. Hanps-
xeHne 10 B ¢ Bbixoga npeobpazoBarens
nocTynaeT Ha OaHOBUOPATOP, BbINONMHEH-
Hoin Ha Tarimepe DA3. OH reHepupyet
MMIMYNLC 4mTenbHOCTHIO 1,5 ¢ nnn 10 MuH

B 3aBMCUMOCTU OT MOSIOXEHURA NEPEKIII0-
yatens SA1. B TeyeHue ykasaHHOro Bpe-
MEHU HanpsXeHuwe Ha Bbixoae Taﬁmepa
(BoiBOAe 3 DA3) npmbnuautensHo paBHO
HanpPsa>XeHuto NUTaHuaA.

UHTerpancHoiv ctabunuzartop DA2, Ha
BXOf, KOTOPOro NOCTyNaeT 3TO Hanpsxe-
Hue, cTabunnanpyeT TOK B LENKW INEKTPO-
poB NKC, nogknioyeHHbIx kK pasbemy XS1
(cepebpsHbIN — K LeHTPaNbHOMY KOHTaK-
Ty, CTanbHOU — K BHeLwHemy). O npoteka-
HUW TOKa Yepe3 oborauaemyto cepebpom
BOAY CurHanuaupyet ceetopomop HL2.
OTCyTCTBME €r0 CBEYEHUA CBULOETENb-
creyer 06 wucToweHun cepebpaHoro
anekTpoga n HeobBxoaMMOCTU ero 3ame-
Hbel mbo 06 0b6pLiBe coegUHUTENbHBIX
npPOBOAOB.

Mo ncreveHUn 3a0aHHOIO Nepeknoya-
TeneM SA1 vHTepBana BpemMeHwW Hanps-
XeHWe Ha Bbixofe TaiMepa ctaHet 6nms-
KUM K HYNIO 1 npoLecc "cepebperunn” Bo-
Al npekpatutca. Ceetogmop, HL2 Gyner
BbiKOYeH, a HL1 BknoveH. KoHueHTpa-
umsa cepebpa B 200 mn pacTteopa B pe-
3ynsTare oaHOKPaTHOro “cepebpenunn” 3a
1,5 ¢ pocturaet 50 mkr/n, a 3a 10 MUH —
20 mr/n. Ecnu Heobxopuma Gonee BbICO-
Kas KOHLeHTpauus, CeaHC MOBTOPSIOT,
otkmoumB NKC oT cetm u BKIIOYUB €ro
NOBTOPHO.

Bce anemeHTol TKC ycTaHoBneHbol Ha
OOHOCTOPOHHEW MevaTHOW nnate w3
¢$OoNbrMpoBaHHOro  CTEKNoTEKCTONUTA
TonwmHOM 1,5 MM, YepTex KOTOPO Nnoka-
3aH Ha puc. 3. MoryT 6biTe UCMONL30Ba-
Hbl peaucTtopsl MJTT 1 nogo6Hule, nobuie
OTe4YEeCTBEHHLIE NN UMMOPTHLIE KOHOEH-
catopbl ¢ paboyMM HanpsxXeHUeMm He
HWXe ykasaHHOro Ha cxeme. KoHpeHca-
Topbl C1 v C7 anA yMeHbLUEHUS BbICOTHI
cobpaHHON Nnarel yNoXeHsl Ha Hee. Muk-
pocxemy KP1006BU1 3amenut NES55 vnu
Dpyras u3 MHOXeCTBa €€ aHanoros.
Bmecto ctabunusatopa LM317LZ nopon-
net otevectBeHHbIn KP1170EH3. CseTto-
ovonbl MoryT 6biTe ntoGbiMU KPAacHOro
(HL1), 3eneHoro (HL2) n xentoro (HL3)
uBeToB ceeveHus. [poccens L1 — OM-0,1.

Mockonbky MOWHOCTL Npeobpa3osa-
TEeNA HanpskeHUs HEeBENUKa, BbIXOQHOM
TpaHchopmaTop T1 n3rotosneH n3 Tako-
ro Xe gpoccens, npuyem ero obmotka
cnyxut obmotkon 1.2 TpaHcgopmaropa.
Mpunans K 04HOMY U3 BLIBOAOB Apoccens
npoeog MN3B-2 puametpom 0,12 mm,
HamaTbIBaloT UM NoBepx umetoLLeica 100
BUTKOB HOBOW 06moTkm L.1. HamoTky
BEAYT B OAVH CJION BUTOK K BUTKY B TOM Xe
HanpaBneHUW, B KOTOPOM HamoTaHa
obmoTka 1.2 (ee xOpowWwo BUMOHO CKBO3b
CNOW KpackW, NOKPLIBAIOWEN OPOCCEnNt).
CymMMapHas MHAOYKTMBHOCTL OBYX 4acTen
obmoTku | nonyymnace pasHoi 1,2 MIMH.
M30n1poBaB NepBuYHY0 0B6MOTKY Cnoem
JIMMKOW NEHTbI, HAMaTLIBAIOT 06MOTKY H —
100 BuTKOB TOrO Xe npoBoga. [OTOBLIN
TpaHcOPMAaTOP UICNUPYIOT eLe O4HUM
CNOEM NIUMKOW NEHTHI.

BuiBogbl TpaHcdopmaTopa npunauv-
BalOT K KOHTaKTHbIM Miowaakam nnarbl,
ctporo cobnopas ¢asmpoBky 0BMOTOK,
NMOKa3aHHy TOYKaMu, oTtMmevaruwmnMmm mnx
Ha4ana. KoHTakTHas nnowaaka ans 0gHo-
o U3 BLIBOAOB APOCCENS M COEAUHEHHOTO
C HUM Havana obmoTkm I.1 — TexHonoru-
yeckas. OHa npegHasHaveHa Nvb AN
NyHwero kpernneHns TpaHcopmaropa Ha
nnare.
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lMNewaTHas nnata nNomeweHa B KOPNycC
paamepammn 63x85x27 MM OT ceTeBoro
apanTepa v 3aKpersieHa B HEM Ha LUThIPAX
ceteBov BUnkn (XP1) BuHtamu. MNoa ronos-
KM BUHTOB NOANOXEHbI KOHTAKTHBLIE nere-
CTKW, K OOHOMY W3 HWUX MpuUnasH BblBOA,
nnaekou Bctasku FU1, a k apyromy — n3o-
NNPOBaHHLIM  NPOBOA, COEAUHAIWNA
WTblPb C COOTBETCTBYIOWEN KOHTAKTHOM
nnowaaxKon nnatel. Bropoi BbiBOA, Nnas-
KOW BCTaBKM TaKkXe COEOVHEH C HYXHOWM
KOHTaKTHOW MNAowankon npoOBOAOM.
Kpbittka kopnyca ¢pukcmpyeTca B 3akpbi-
TOM COCTOSIHMM KPEneXHOW rankon nepe-
knodatens SA1. lNpuMeHeH CABOEHHbIV
nepekoYaTenb, KOHTAaKTHLIE rPynNMnbl KO-
TOPOro CoeavHeHbl NapannentHo.

Nocne NnepBoro BKNIOYEHUA 31EKTPOH-
HOro 6noka Heob6xooMMO NPOBEPUTL Ha-
nps>xeHue Ha koHpeHcatope C8, kotopoe
DO/MKHO HaxoOuTbCA B uWHTepBane
9...10 B. Y1066l He nepemartwiBaTh 06-
moTky I TpaHchdopmartopa T1, MOXHO
DOBGUTLCA HYXXHOrO 3HA4YeHUs Hanpspke-
Hus, noabupas ctabunmuTpor VD3 ¢ MeHb-
WM nnmn BONLLIMM HaNPSXEeHWEM cTabu-
nmsauuun. Yutute, 4TO NPV HaNPSXXEHUU
6onee 10,5 B ob6paTtHoe wvMMNynbLCHOE
HanpsXxeHue, NpUnoXxeHHoe K anogy VD5,
moxeTt npesbicute 100 B 1 noepeauts
nocnegHvii. na HagexHoCTN Lenecoob-
pa3Ho 3amMeHuTb 3peck omop 1N4148

VD4 12
T
]
8 o
> .
Gonee BLICOKOBOMNLTHLIM, Hanpumep 6e3 NepPUOOMHECKOro MNOMeLUMBaHuS
KO212A. BOAbl "NONNaBKkOM™ Ha OHO CTakaHa Bouina-
3arem, BKIIOYMB MUNMaMnepmeTp  aaert ocagok. Mpy MHOrOKPaTtHOM NOBTO-

MeXAy LeHTPaibHbIM 1 HaPYXHbIM KOHTaK-
Tamu pasbema XS1, namepaioT TOK KOPOT-
KOro 3amblkanus. Ero aHaueHvwe cooteer-
cTeyeT paboyemy TOKy Yepes OnyLLeHHbIE B
BOAY 3NneKTpoabl. ECnu OHO BeIXOOMT 3a
npegens 6,5...7 MA, nogbupaloT peanctop
R6. Tpebyembie Bigepxkn (1,5 ¢ v 10 MuH)
yCTaHaBn1BealoT, noabupan CoOTBETCTBEH-
HO pe3ucTtopbl R4 n R5. Y106bI TOYHO
n3mepuTb nHTEepBsan 1,5 ¢, MOXHO BpEMEH-
HO NepeBecTn 0AHOBMOPATOP B aBTOKONE-
6aTtenbHbIi PEXMM, YCTAHOBMB PE3VNCTOP
75...100 OM mexnay BbiIBOOOM 7 1 coeau-
HeHHbIMW BbiBogamu 2 v 6 Taimepa DAS.
Mocne aToro ocraeTca NOACHMTaTL YUCTO
BCrbitek ceeTognona HL1 3a onpepeneH-
Hblli NPOMEXYTOK Bpemenu. Hanpumep,
ecnu 3a 30 ¢ ceeToamnog, BCrbixHyn 20 pas,
ILMTENbHOCTh BuIOEPXKN Oynet pasBHa
Tpebyemonn — 1,5 c¢. lNo okoH4aHuwn nop-
6opku peauctopa R4 He 3abyasTe yoanuts
[LONONHUTENBHBIA PE3NCTOP.

ABTOp W3roTOBWSI HECKOJNIbKO 3K3eM-
rnnapoB NKC aons poocTBeHHUKOB M apy-
3eii. Mpubop nokasan xopoLlyl MNoBTO-
PREMOCTb, NMPOCTOTY B HanaxwBaHum wn
3KCnyaTtaumu, BbICOKYIO HafeXHOCTb B
paboTte. EQUHCTBEHHOE, 4TO He NMoHpaBu-
NIOCb — MpU gnutensHoM “cepebperHnn’”

peHun npouecca Ha pHe dopmupyeTcs
YepHoe naTHO. Bbino 6bl uenecoobpasHo
pononHuTe FKC "Melwankon”, nepuoguye-
CKM UM MOCTOSIHHO MepeMeLLmBaloLLen
pacTeop.

Mpu ncnuitainm NKKC 6eino ycraHoene-
HO, 4TO ero npeobpazoBatent Hanpsxe-
HUs coxpaHseT paboTocnocobHOCTL Mpu
HanpsokeHun B cetu 100...250 B. Harpy-
304Han cnocobHocTe npeobpasosartens
okasanach A0BONLHO 6onbLuoit — 0o 0,5 A.
BbIxOOHOE HanpsXeHWe C yBeNUYEHUEM
TOKa Harpy3ku NIMHENHO YMEHbLLIANoCh [0
5 B. YTo6bl n3bexars neperpesaHnn ane-
MeHTOB npubBopa, TOK Harpy3ku MOBbi-
LIancs NyLb Ha KOPOTKOE BPeMms.

NNTEPATYPA

1. Xrynes B. "CepebpsHas” Bopa — cBoU-
Mu pykamu. — Paamo, 1998, Ne 12, c. 6, 7.

2. Copokoymos B. U cHoea "cepefpsHan”
Bopa... — Paawo, 2003, Ne 5, c. 38.

3. Kocexko C. AsTomaruaupoBaHHoe Npo-
exTupoBaHue manorabapurHbix UM Ha Mukpo-
cxemax VIPer. — Panuo, 2008, Ne 5, c. 32, 33.

Penaxtop — A. Jonrwi, rpagmka — A. Lonrwi,
¢oro — aBropa
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PALUO Ne 5, 2009

CBeTO3BYKOBOM CUrHaNn3artop

npoBaJjyioB CeTeBoro HanpsaxxeHusa
A. BYTOB, c. Kyp6a flpocnasckoii obn.

BoO MHOrmnx perMoHax Hawem CTpaHbl Ka4eCTBO 3J/1eKTPOCHabXeHns
cerogHs ocTasnsier xenars nyyuwero. HanpsikeHne B 6biTOBON ceTun
nepeMeHHOro ToKka He ToJibko "nnasaer” or 160 go 260 B, HO nu umeer
yacrbie KOpOTKue BCIJIECKM M NpoBasbi, npueogswme Kk cbosm B
pa6ore anexrtponpubopos. Beoga B annaparypy crabunmsaropsi
HanpsxeHusl, ee 4enaioT HedyBCTBUTENIbHOM K MeAJIEHHbIM U3MeHe-
HUAM ero 3HayeHms. C Bcrnneckamm Hanpshkeuuss 6osee N MeHee
ycnewHo 6opiorcs ¢ nomowysio punsTpos u sapucropos. Ho c6os B
pabore 3/71eKTPOHHOro YCTPOVMCTBA, BbI3BaAHHbIA KPATKOBPEMEeHHbIM
MOHMXXEHNEM HanpsKeHUs! NUTanns, 3a4acTyi0 KaXeTcsl HeOObSICHN-
MbIM, MOCKOJIbKY 3aMETUTb Takoe NOHUXeHne "Ha rnas” o4eHb C/oX-
HO. ABTOp npegnaraer caesnarb CUrHain3arop, n3seLjalouinm o HEM.
3T0 CHUMET C HEeOXUAAaHHO BbIK/TIOYUBLUEIOCS UM BK/TIOYMBLUErocs
6biTOBOrO Npubopa NofgO3pPEeHUsT B HENCNPaBHOCTH U HanNpasuT ycu-
NSl N0 YyCTPaHeHWIO NMPUYNHbI MPOUCLLIECTBUS B HYXHOE PyCJIO.

CTPOWCTBO NpenHa3Ha4eHo ons cwr-

HanM3aunm O KPaTtkOBPEMEHHOM 3Ha-
YUTENEHOM MOHWXEHUN HarnpsXeHus B
cetn 220 B, KOTOpOe He BCerga ynaerca
3aMeTUTb NO MEPLIAHUIO NamMr Hakanvea-
HUSA. 3Ta HECNOXHAA KOHCTPYKUUA CUrHa-
nN3NpyeT O BOZMOXHON NPUHNHE HEOXU-
AaHHOW nepe3arpy3ku Komrelotepa, cboe
nporpamMmmbl MUKPOBOJIHOBOW MEYU, CTU-
panbHOW MalUWHbI, BHE3AMHOIO BLIKJIOYE-
Hus TeneBnsopa. Cnenyet 3amMeTuThb, H4TO

JNoruka paboTbl YCTPOWCTBA, Cxema
KOTOporo uzobpaxeHa Ha pmc. 1, oveHb
npocra. Mpu nopaye HaNPsXeHUs NUTaHNA
koHgeHcatopel C2 n C4 6bicTpo 3aps-
xatorca. KoHpeHcatop C6 ¢dwunbrpa Bbl-
npaMuTens, nurTawwero MuKpocxemy
DD1, 3apskaeTca 3Ha4UTEeNbHO MeLNeH-
Hee — po HanpsxenHun 9 B okono 30 c.
Bnaropaps aTomy B Havane paboTs npubo-
pa Ha Bbixoae anementa DD1.1 ypoBeHb
HanpsxxeHns 6yner HU3kuM. ockonbky

3aropa nog Bo3gencrTemem nomex. Crabu-
nutpoH VD3 orpaHvumBaer HanpsxeHue
nUTaHUA MUKpocxembl 00 8,5...9,5 B.
BmecTto mukpocxembl K561J1A7 MOXHO
npumMerHnTs K561J1E5 nnn aHanormyHLIe M
MWKPOCXEMEI APYrnx OTeHECTBEHHBIX U UM-
noptHbix KMOIM cepwiri. OpHako wcnonb-
30BaTb He MMeIoLUME 3alMTHBLIX OWUOLOB
mukpocxembl cepyn K176 He pexkomeHay-
ercs. Mpy BXOQHOM HanpsXeHun, MpeBbl-
LWalouLemM HanpsiXxeHre NUTaHus, OHU MOryT
BbIMTU U3 CTPOA B pe3ynsrate "TUpUCTOp-
Horo addekTa”. Bmecto crabunutpona
181461 MOXHO YCTaHOBUTL APYrOW Masio-
MOLLHBIN C HanpsxeHnem crabunuzaumm
8...9,5B. Onoawl KOS521A 3ameHsioTca
nobeimu 13 cepun K521, KA503, KOS510,
K522 vinn 1N4148, a KO243XK — 13 cepuin
K0243, K0209 nnn 1N4003—1N4007.
KoHpeHcatop C1 — kepammnyeckui
BLICOKOBONGLTHLEIN, Hanpumep K15-5. C
HEKOTOPLIM CHUXEHWEM HaAeXHOCTU 30€Ch
MOXHO MCMOMNb30BaTh NNEHOYHLIA KOHLOEH-
catop Ha pabouyee HanpsxeHue 630 B.
MneHo4HBIM [oMXKeH ObiTb M KOHOEHCATOP
C2. OkengHele koHpeHcaTopel — K50-35,
K50-68 wnn ux uMNOpPTHLIE aHanoru.
Pe3nctop R1 xenatenbHO NPUMEHUTb
"HeBO3ropaembin” P1-7 vunn MMMNOpPTHLIN.
OcTanbHble Pe3nCTopbl 0bLLero NpuMeHe-
HUA COOTBETCTBYIOLLEN MOLUHOCTU. CBeT-
oovon, HL1 —nobori ns cepun KUMNA21,
KMNp40, L-1503, L-1513, xenatencHo
KPacHOr0 uNM OPaHXeBOro LIBETAa CBeve-
Hua. Uanyyatens 3Byka HPA24AX MOXHO
3aMEHUTb APYrMM C BCTPOEHHBLIM reHepa-

VD1 KO521A R2 100 k
Puc. 1 M N 9B K BbiB. 14 DD1
390“ . _L DD11 VD4 R8 DD1.2 DD1.3
XP1 MKl H 2 243K VD3 C3 ] g
/A~ Vo K,ﬂ Zgue1451~—0,33 MK
N /}4
_ G‘, HL1 C6
T KUNO21 == 2200 mk x
~2208 *x258
"
_ HA1
[11 HPA24AX
% K e, 7 DD1
T O O koHpeHcatop C5 paspsxeH, Topom u notpebnaembim TOKOM He Gonee
Tpurrep LUmutTa Ha anemeHTax 15 MA, Hanpumep, EFM-250, EFM-472A,

DD1.2—DD1.4 6ypetr Haxo-
AUTbCA B COCTOAHUUN C HU3KUM
YPOBHEM Ha BbIXOAax 3/1EMeH-
ToB DD1.3 1 DD1.4. CBeToavon,
HL1 He cCBeTuTCR, 3BYKOBOWM
CUrHann3atTop CoO BCTPOEHHbLIM
reHepaTopoM HA1 He paboTaet.
O Mpn 3HAYUTENLHOM YMEHb-

| WeHWun HanpsXeHua B CETU Npo-

I pomkuTtensHocTbIo 6onee 60 mc
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c3 (| koHAencaTopul C2 v C4 pa3sps-
oJfe DATCA, 4TO NMPUBEOET K CMeHe
‘L, C6 HU3KOrO YPOBHSA Ha BbIXO4e ane-
¥ ~| w™menta DD1.1 BoicOKMM. Yepes

oTkpbiBwMiica avop VD4 Gynet
3apskeH koHgeHcatop C5. 3to
npvBeaeT K U3BMEHEHUIO COCTOSI-
Hus Tpurrepa LlUmutta. ByoyT
BK/lOMEHB cBeTogmon HL1 wu
O 3ByKOBOM curHanusatop HAT.

hll}
+G»T

npn nopo6Hbix “npoBanax” ceTeBoro
HanpsXeHUs HEKOTOPble MNepCcoHasbHbIe
KOMMbIOTEPLI, TENEBU3OPHI U Apyrne npu-
60pbl, He OTKNIYEeHHble OT CeTun non-
HOCTbIO, @ HaxoOSALWMECH B LOEXYPHOM
pexvme, MOryT CaMOMNPOU3BONbHO MNepe-
X0ouTh B pabounin pexvm.

Mo okonwaHun “nposana” cee-
TOBOW 1 3BYKOBOW CUrHasibi He
NPEeKpaTATCA, Tak kak koHpeHcatop C5
OCTaHeTCA 3apskeHHbIM. Pa3pspoka 3Toro
KOHOEHcaTopa NpoUCXOauT 4Yepes peau-
cTop R7. MNpu ykazaHHLIX Ha CxeMe HOMUHa-
nax C5 v R7 curHansl nopatoTtcs npubnuan-
TensHo cekyHpy. @unstp L1ICIR1 npe-
[OTBPALLAET SIOXHbLIE BKJIIOHEHUR CUTHAN-

TFM-02D.

Bce petanu curHanusartopa, Kpome
CBETOAMOAA U 3BYKOU3NYHaTENs, CMOHTU-
pOBaHbl Ha revaTHoNn nnarte, n3obpaxeH-
HOW Ha puc. 2. [0ToBOe YCTPOWCTBO pas-
MeLLEHO B NPOCTOPHOM KOPIyCe CeTeBOro
duneTpa-yanunntens “Sven Platinum®.
ABTOp HacCTOATENlbHO He peKomeHAayeT
npuobpeTaTsb LWMPOKO PacnpoCTPaHeHHbIE
cervac yoJIMHUTENWU C KOprycamu u, Tem
6onee, OCHOBaHUSIMW PO3ETOK U3 NErko
BOCMNaMEHSAIOLWENCA TEPMOMNIaCcTUYHON
nnacTMaccel, HanpuMep NOAUCTUPONA.

Mpwn xenaHm NoaBopKoN KOHAEHCaTo-
poB C2 u C4 MOXHO WU3MEHUTL YyBCTBU-
TeNbHOCTbL yCTpoicTBa. Bonee ynobHo nog-
6upaTtb koHpeHcatop C4, ymeHbluas ero
€MKOCTb 10 TEX MOpP, NMoKa PoCT MNynkcaumni
HanpsxeHus Ha Bxoaax anementa DD1.1He
npuBeOeT K BKIIOYEHUIO CUrHanusauuw.
Mocne aToro Heobxo0ANMO YCTAHOBUTE KOH-
neHcatop C4 emkocTiio Ha 20...30 % 6onb-
e HapeHHon. MNpaBunbHO HACTPOEHHbLIN
CUrHanM3aTop AO/MKEH MoAaBaTb CurHan
NPY BKJIKOYEHUN B Ty Xe PO3ETKY Harpysku
MOwHOCTLIO 1...4 kBT (Hanpumep, ¢oTto-
OCBETUTENBLHOW rasioreHHON Namrbl).

Penaktop — A. Bonrui, rpacuka — A. Lonrut



PemoHT rapuutypbl "Nokia HS-23"

B. AHAOPIOLLUKEBUWY, r. Tyna

aK-TO B PyKM MHE rornasna B Heucrnpas-

HOM COCTOSIHUM rapHuUTypa ans tene-
¢oHa “"Nokia HS-23". Chavana ©6binu
COMHEHUSA, a CTOUT N BoobLLE 3aHNMaTb-
CA PEeMOHTOM 3Toro usgenusa? Ho ner-
KOCTb Pasdbopkun, CPaBHUTENLEHO BbICOKANA
LeHa CTONb NPOCTOro akceccyapa w
"CNOPTUBHLIN MHTEPEC”™ PeLunnn Oeno.

Mockonbky Hukakon wHdoOpMauuun O
rapHUType He MMenochb, ObiNO MPUHATO
pelueHne COCTaBUTH MPUHUMMUANEHYIO
CXEMY, U3Y4MB MEYATHYIO NNaTy 3Toro

HUs Mexay BuiBogamu 1, 2 u 7 Mukpocxe-
Mbl. K ero oTcyTcTBUIO MOMYT NPUBECTU HE
TONbKO 06pLIBLI NpoBoAoB +VDD unn GND
B COeauHUTENLHOM kabene, HO u 06pLIB
opoccens L102, npobon nunopa V101,
cnmwkom 6oNbLLIOKH TOK YTEYKU KOHAEeHCa-
Topos C100, C101.

Ecnu HanpsxeHWe MNUTaHuA ecCTb,
HYXHO NPOBEpUTL ocumnnorpadomM Hanm-
yne Ha KoHTakTHOM nnowanke ACI nnarsl
cepum UMMYNLCOB B MOMEHT MOAKIIIOHE-

CKW HEBO3MOXHO) OTPEMOHTUPOBATL rap-
HUTYPY, K COXaneHuio, He yaacTCs.

B nponapanvm 3Byka B OOHOM vnu
o6onx ronosHebix TenedoHax unn B TOM,
4TO cobecesHUK He CNAbILMT CNoB, MPO-
N3HOCUMbIX nepen MUKPOGPOHOM, BUHO-
BaThl 4vaule Bcero oOpwiBE MPOBOLAOB
coeauHnTenbHoro kaéena. OHu cnyyatoT-
Csl, KaK NpPaBuJio, B MeCTax 4acTbix nepe-
rubos kabens B6NM3n pasvema, kopryca
rapHUTYpPbl UM TONOBHLIX TeNedOoHOB.
O6pbiBLI BHYTPM Hepa3bopHOro pasbema
yCTPaHUTL HEBO3MOXHO. K cHacTbio, chy-
HaKTCA OHN HEYaCTo.

O6pbiBLI MPOBOAOB BO3MNe Kopnyca
rapHuUTypbl Nerko BOCCTaHOBUMbL. Cne-
OYeT 0Tpesartb U yaanuTb 4acTe NPOBOAA
Mexay MecTom 06pbiBa U KOHTaKTHOM
nnowankon Ha nnate. 3auvwartb
KOHEL( OCTABLLErOCs MENPABHOIrO NpPo-
BOO2 HE PEKOMEHAYETCH, 3TO TPO3wT
HOBbIM OBpPLIBOM. Jlyywe nonoxurs
ero Ha Tabnetky acnmMpmHa N YUCTLIM,
cnerka neperpeTbiM NasnbHUKOM yaa-
NUTb U30AALMIO C KOHLLA NpoBoAaa Anu-
Hon 1..1,5mMm wn 3anyoutb ero.

u3genua 1 Hagnvucu Ha Hewn. Mony- / R+
weHHanR TaKimt 06pa30oM CXema u3oG- Y | ]
paxeda Ha puc. 1. Noavumaudoe &HB=
00603HajeHns KHOMkn, ppoccenen, || . V100
KOHAEHCATOpOoB, PesucTopa u amo- s eF1 Mer2 '~
[0B, a TakXe Ha3BaHus uenewn coot- /|| - 5 n “i
BETCTBYIOT MapkMpOBKe Ha nnate. R100 56«
Kak nokasano usy4eHmne HeCKONbKMX é MIC+ t S——ot
rapHutyp ons tenedoOHOB "Nokig DD1 55A07A-X
HS-23", Bce oHM cobpaHbl MO Takown é BM1 s
XE CXEeME, XOTH MHOTAA U Pa3/u4aIoT- si0 2 2
ca ¢opmon kopnyca, pasmepamu j -3 B
o XP1

neYaTHoOW Mnatel, PAcnoNOXeHWeMm — 4 B
3/1EMEHTOB Ha HeW.  lvop L102 4,7 MkTH L

CneuvannanpoBaHHas MUKPOCXe- L1‘01' 4'7 'MK‘,-H _L _L
ma ¢ Haanuceto 55A07A-X obecneum- Favavavay +| C100 c101
BaeT noeHTMUKaLUMIO rapHUTYPbI KaK L1004,7 MH 7K y101 T 47 Mk —]—0,047 MK
"rpMeHHON" NpW NOAKIIOHEHUN €€ K < N\
TenedoHy, nepenasas no uenu ACI Puc. 1

(vpeHTudmkaums akceccyapa) Kogo-
BYIO MUMIMYNbCHYIO MOCNenoBaTenb-
HOCTb. Mopo6HLIM Xe 06pa3om oHa nepe-
naet tenedoHy coobLieHre 0 HaXaTun Ha
kHONkKy S100 rapHutypbl. HanpsxeHue
nutanuna (VDD) nocrynaer Ha Mukpocxe-
My OT TenedoHa.

MooxknioumB  ocuunnorpad  Mexay
BbiBOgamu 8 n 1, 2 (06Lumii NPoBOA) MUK-
POCXeMbl, MOXHO YBUAETL Ha €ro aKpaHe
MMIMyNbCbl, GOPMUPYEMBIE KaK NMPU BKITIO-
YeHUU NMUTaHuAa, TaKk U NPU HaXatun Ha
KHOMKY. K coxaneHuto, Hukakon nHoop-
Maumm O CTPYKTYPE M COoLepXaHun nepe-
AaBaemblX KOOoOB HaUTN He yoanocCob.

BHewHuit BUg pasbema, KOTOpbLIM rap-
HUTYPY NoAaKNoHaloT K TenedoHy, nokasaH
Ha puc. 2. Ha3HavyeHne ero KOHTakToB n
UBET COoeauHuUTeNbHbIX NPOBOAOB, wvay-
WMX OT HWX Ha MnaTy, yaanocb onpepne-
T "NMPO3BOHKON" MYNLETUMETPOM.

R+ (TemHO-kOpuyHeBbI), R— (kopws-
HEBbLIN C YePHBLIMU NONIOCaMn) — MpPaBbIN
ronoBHoOM TenedoH;

L+ (cvHuin), L- (KpacHbI C YepHbBIMU
nonocamMu) — NeBbIN FONOBHON TENEOH;

MIC+ (xenTbiin), MIC- (4epHbil) —
MUKPOGOH;

+VDD (kpacHbi) — nuTaHue MUKpo-
CXEMbI;

ACI (30N0TUCTBIN) — BbIXOA MUKPOCXE-
Mbl;

GND (3eneHwit) — o6wuin nposog
MUKPOCXEMbI.

PeMOHT rapHuTyphl CnegyeT HauvHaTb
C BHMMAaTEeNbHOr0 OCMOTPa nnatel Ha
npeomMeT oBHaPYXeHUs TPELUMH, CKONOB
Ha 3nemMeHTax, OﬁpblBOB ne4vyartHblX Mpo-
BOZIHWKOB 1 NPOBOROB kabens, noyuiero K
pasbeMy. Ecnu tenedoH Ha nogkoyeHue
rapHUTypbl He pearwpyeTt, HeobxooMmo
npoBepuTb HaNM4YMe HarnpaxeHna nura-

—

Puc. 2

HuA pazbema XP1 k TenedoHy. Boicokuii n
HU3KWI YPOBHWU UMMYNBLCOB AOSMXHbLI BbiTh
6NN3KMMN COOTBETCTBEHHO K Hamnpsxe-
HUIO MUTAHUA MUKPOCXEMBI U K HYJIO.
OTCyTCTBUE MMIMYNLCOB roBoput 06 06-
puiBe gpoccens L101 unu nevatHbix npo-
BogHvKoB, npoboe guopa V100. Ocobo
HY>XXHO OTMETUTb Cry4ain, KOraa UMMynsChl
MMEIOTCS, HO UX BBICOKUIA YPOBEHbL CNKLL-
KOM Majl NN HU3KUA YPOBEHb 3aMETHO
BbllLE HyNsi. 3TO MOXET CBUAETENLCTBO-
BaTh Kak O HEMCMPaBHOCTU MUKPOCXEMbI,
TakK U O HaNN4YMK yTe4eK No NOBEPXHOCTU
rnevaTHou nnartel U3-3a MJOXOro CMbiBa
ocrtarkoB ¢oca NoCne MoHTaxa.

Kak npaBuno, ans ycTpaHeHus yteuvek
DOCTAaTONHO NPOMBITL NAaTy cnuprom. Ho
MHOrAa NPUXOOUTCA OThnavBaTb MWKPO-
CXeMY M MbITb NnaTy nog Hew. B HekoTo-
PbIX CRy4anx NoMoraeT NPOYNCTKa OCTPOM
VIOV NPOMEXYTKOB MeXAY KOHTaKTHbIMU
naowaaxaMm, K KOTOpbIM MpUNasHsl Bbl-
BOAB MUKPOCXeMbl. flenate 310 HYXHO
0O4€Hb OCTOPOXHO, 4TOBLI He NOBPEeouTb
neyaTtHeln MOHTax. lNpwu HeucnpaBHON
MUKPOCXeMe (HalTu el 3aMeHy npakTnye-

OcTaercs NpunNaaTs NPOBOA K KOHTAKT-
HOW nnoLuaaKke.

MNoBpexaeHHbIe ronoBHule Tenedo-
Hbl MOXHO 3aMeHUTbL NbLIMU MoAXOo-
LAwmMMK, Hanpumep, ot MP3-nneiie-
pa. NpoBoaa HoBbIx TenedoHOB 06pe-
3al0T 4O HYXHOWM A/MHBI U NPUNanBaioT
K KOHTaKTHbIM MAOWAaKaMm nevyarHowm
nnatel BMECTO HeucnpaBHbix. [na
L0ononHUTENbHOU dukcaumm NPoOBOLAOB
BHYTPWU KOpMNyca rapHUTypbl MOXHO
BOCMONb30BaTLCA TEPMOKIIEEM.

Pepnaktop — A. lonrvii, rpagwmka — A. Llonruk

TOBAPbI — MOUTOMN!

Nyuwmin Bui6op pagmopetanen, 3an-
4acTel ANA peMOoHTa, pagunonodbu-
TeNnsCKuUx HabopOB...

HoBuii katanor "PaauoTtoBapbl —
noytoi” + CD Buicbinaercs B Bawem
KOHBEpPTE C Mapkamu Ha 25 pybnen!
Karanor pagyonabopos (A4 104 cTp.) —
75 py6. 6e3 y4era NnoYTOBbIX PACXOLAOB.

105318, r. Mockaa, a/a 52, "NOCbI-
TOPI™. Ten. (495) 543-47-96;

(985) 366-87-86.
WHTepHeT-marasvH: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

UcTouHnkm, 6nokv nutaHus, paauo-
Habopsl, fetanu, [O3UMETPLI, CTaHKK
TOKapHO-CBEPNUNEHBLIE, HAMOTOYHLIE,
nnacTMaccoBble U3nenuvs.

622031, r. H.-Taruwn, a/a 6.

E-mail: fai26@yandex.ru

* ok ok

"Apkapa” — rnocraBka OVHaMUKOB
Hi-End knacca Peerless, Vifa, Scan-
Speak, Seas 1 BbICOKOKAYECTBEHHbLIX
KpOCCcoBepHbIx koMmroHeHToB Mundorf.
AKYCTUYECKME KOHCTPYKTOPbI. ABTO-
mMOBunbHan akyctuka. KoHcynsraumn.

3akas TOBapoB Ha cante
www.arkada.com.

Locraeka no Bcen Poccun.
Cankr-MNeTepbypr: (812) 449-77-50.

Mockea: +7 919 7244369

E-mail: speakers@arkada.com
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NPUKNADHAS ONEKTPOHUKA @ PAA. ) O°

Ten, 608-28-38

Mpwewm cTarei: mail@radio.ru
Bonpocei: consuit@radio.ru

PALUO Ne 5, 2009

UK BbiKNKOYaTenb C NYyNbTOM
AVCTAHUMNOHHOIO ynpasJjieHnNA
C. UBAHIOTA, r. Crapsiii Ockon Benroponckosi obn.

pefnaraemeoe yCTpoUCTBC npeaHa-

3HAYEHO ANSA BKIIYEHWA M BBIKICHE-
HUA (B TOM YUCNE BMCTAHLMOHHOMO) Aamn
HaKanueaHus, Harpepatenen n Apyrux
npmbBoPoB, NUTAKLLMXCA OT BLITOBCH CeTU
220 B v npeactasnsoumx coboin QucTo
AKTUBHYIO HAarpy3sry MOWHoCTLIo Ao 500 Br.

3npoBaHHOe Hanpsaxenne 5 B ¢ koHaeHca-
Topa C5 nutaet mukpokonTponnep DD1 m
doTonpremHuk B1.

MwkpokoHTponaep, padoTalowmin no
3aNUCAHHONM B HEFQ MPOrpamMme, aHannuam-
pyer curHand, nocTynalowue ot ¢GoTo-
npuemHuKa Ha Bxog RBS v o1 kHONkw SB1

MPM K&XKOOM HAaXaTtumn Ha kHonky SB1 unn
Ha KHONKy NynsTa [1Y.

MNMpepnararTca aBa BapuaHTa nNpo-
rpamMbl. Pabotas no nepBon M3 Hux
(dpann irs_v110.hex), mukpokoHTpOAnep
3anommHaeT Tekyuwee COCTOAHUE Bbi-
KNIOMATENA M B CNyYae BPEMEHHOro OT-
KNOMEHUA CETEBOMC HaNpsXeHua Npn BO3-
OBHOBRNEHUW €0 Noaasyn BOCCTAHABNWEA-
€T 370 cocroanue. [Mpu MenonbaoBaHmm
BTOPOro BapuaHTa nporpammel (dhann
irs_v111.hex) BOCCTAHOBNEHWE HANpSAXe-
HUA B CETW BCErAa NepeBoavT BHIKIOHA-
TENb B BHKAKNEHHOE COCTORHue. Cee-
Togmog Hi1 ¢eeTut, KOraa uens Harpysku

X1
Tser1[ 1 ]  RiL10x R6 10k RE 47 M X2
HL I B e T TRk l — 1
AN3D7EM 1 A o
/} 2 220 1 g L DD1 PIC16F628 1%% VS
18— 14 vor e 4 ras [mcu] Reo oA BT Harpyare
15226 | vp2 RB1 2
i 18 102 5
R3 1 - 1 & 2% 113 FU1
K
B1 3 Sy = [] 5A
TSOP1736 ABlosct osc215, 3
3
\\\\ _é R&)‘; ZQ1 4 My ~220B
N o ci i 4
ey =3 WL C7 0,47 MK *
g | [ =8 T2 & 08
C5 470 Mk x
J =D _]7 «168  Yerveecove | !
Puc. 1 Ksee. 5 DD T 0.1 Mk T VD3 1N4007 RT 47 R 300 k
KBeus. 14 DD1 b ke [} [— s
' pa3oMKHyTa. 370 ya0bH0 npv ynpasnesuu
1—»!( Bbie. 14 DD1 OCBETUTENLHBIMU Npubopamu.
CxeMa NynsTa AMCTAHUMOHHOrO ynpas-
B\ sB1 AenMa  BHIKIOYATENEM MNOVBEAEHA Ha

¢+—=Keee 7D0D1

purc, 2. CH nvTaetes OT ABYX ranssaHuHe-
CRUX INEMEHTOB TMnopasmepa AAA. Tpu
HaXATUK Ha KHOMKY SB1 HauwHaer pabo-
TATb FEHEPATOP WUMNYNLCOB ONNTEALHO-
CTeIO OKONO 18 Mc, cobpaHHBi Ha noruse-
ckux aneMeHTax DD1.1 u DD1.2. 31v um-
NYALCH YNPEBAAKT rEHEpaTopoM UmM-

nyneCoB vacToTon 36 kM Ha ane-

menTax DD1.3, DD1.4. INayvkm um-

X

nynsCoB € BuiX0Aa 3TOrO reHePaTo-

pa NOCTYNatoT Ha 3aTBOP TPaHaM-
cropa VT1, B LENb CTOKA KOTOPOrc
Sxmoueu WK nanysaiowmin gmog
D1,

HanaxueaHwe nynsTa CBOOUTCA
K HacTpOWKe reHepaTopa Ha 3ne-
menTax DD1.3, DD1.4 na vactory
36 ki (Pe30HAHCHYID NacToTy

doTonpuemHnka B1 B BoikIoMaTe-

ne) nopbopkon pesncropa R4.
Npy NPaBUNLHON HACTRONKE A0-
CTUraeTcA MaKCMManktHas danb-
HOCTbL OEMCTEUMR JUCTAHLUMORHOIG
yNpaBsNeHUs BoIKMIoHaTeNeM.
MewatHas nnata BHIKIICHATENA
vaobpaxeHa Ha puc. 3. CnmrcTop
BT137-600 ycraHaBnuBAKT Ha
TENA0OTBOA U3 ANOMUHUEBOM NNa-

Puc. 4

Ha Bxog RB1, a Takke ¢ gatiu-

° o e
o4 CS‘{ & .
o Cllbyore e Dg:”.. 7 X2
N < 018 1o O
—Dev02 RE. VD4
Puc. 3

Cxema Boikniguarens usobpaxeHa Ha
puc. 1. MNepemerHoe HanpsxeHne 220 B
yepes npegoxpanuTens FU1 nocTynaer Ha
yaen nuTaHus, coBpaHHbIin N3 INeMEHTOB
VD3, VD4, C3, C5, C7, R7 n RY. Crabun-

Ka HyneBoW ¢asu CeTeBoro
Hanpsxenwsa (peaucrop R6,
ouons VDT, VD2) wa Bxop RA L.
Curvanamm, GOpMUPYEMBIMM HA BLIXOAAX
RBO » AB4, MMKROKOHTPOANER yNpaBnaer
COOTBETCTBEHHG CMMUCTOROM VST u cee-
Tonuoaom Hil. BuKniowatens U3MeHAeT
CBOE COCTGAHUE HA NPCTUBOMNONGXKHOE

CTMHE pasmepamn 65x15x1 MM,

3aMeHy STOMY CUMUCTORY MOXHO
nonoBpaTtk U3 YUCAA AHANOrUYHBIX NPUED-
pos cepuit BT136, BT138. CrabuamtpoH
BZVB85C5VE 3ameHaeTca Apyrum Manaora-
GapuTHLEIM C HAaNPAXeHUem CTabunusauum
5,6 B, Hanpwmep KC156lL Bmecto ¢oTo-
npuemHuka TSOP1736 noaonpet v apy-
rOoi U3 NPUMEHREMLIX B cucTemax LY
TE/IEBM3OPOB U NPoYMX BBITOBLIX 3nek-
TPOHHBIX NPMBOPOoB. LleHTpanchHas YacTo-
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[Puc. 5

Ta Nnonockl NPONyckaHus Takoro
doTONpPUEMHUKA MOXET Nexarb
B unHTepBane 30...56 kl'u, no-
atomy nynst 1Y npupetcs Ha-
CTPOUTL Ha 3Ty HacToty. Ecnu
HEOBX0QMMO PaCLUMPUTL 30HY
HyBCTBUTEJIBHOCTW BLIKNIOHATE-
N8 B rOPU30OHTaNbHOW MJIOCKO-
CTWN, BMECTO OOHOro ¢oTonpu-
€MH1Ka MOXHO YCTaHOBUTL [Ba,
HanpaBvB WX B pPas3Hble CTOPO-
Hbl. Mpu atom BbiBOALI 1 1 2
nByx GOTONPUEMHUKOB COeEaM-
HAKOT napannenbHO Hernocpepn-
CTBEHHO, a BbIBOR, 3 — 4epes
pe3ncTopbl HoMUHaNoM 1 KOM.
O6Lyl0 TOHKY pPesvCTopoB CO-
€AMHSIOT C KOHTaKTOM 3 kornoa-
ku X1, a pesuctop R3 8 BbIKNIO-
4arene 3aMeHSIIT NEPEMBINKON.

MevaTHyo nnaty nynera AY waroras-
NIMBAIOT MO 4YepTexy, MNokasaHHOMY Ha
puc. 4. 3pecb B kavectee VD1 MOXHO
vcnonb3oBatb Moboi UK unanysaowmn
pvop, ot nynsta [Y GbITOBOrO 3NeKTpo-
npubopa. Mukpocxemy HEF4011 3ame-
HATb  @HanoOrW4yHOW  OTEYEeCTBEHHOU
K5611A7 HexenaTtenbHO. MNpy NOHUXeH-
HOM HanpsXeHun NUTaHus oHa paboTtaer
HEYCTOW4UBO.

Ha puc. 5 nokasaH BHeLLHWIA BUA Nnat
BbIKNOYaTens v nynora A1y.

[ Ot penaxymn. [porpammsl MMKpOKOHT-]
' ponnepa HaxoasTcs Ha Halem FTI P—cepsepe'
no agpecy <fip://ftp.radio.ru/pub/2009/

. 05/_irs.zip>.

Penaxtop — A. fonrui, rpagpmka — A. [onruid,
¢oro — aaropa

CurHanusartop npubbiTua aBTomoouna

B. HE®QELIOB, r. Bpsinck

MHoOrum BoguTenssM 3HaKkoMa cUTyauusl, Korga, noabexaB K 3aKpbiTbiM BOPOTaM 4acTHOro [OMa WiN
npennpusTUs, NPUXOANTCH riogasaTh 3BYKOBOH CUrHan Wamu 3BOHUTb No MOGUNIbHOMY Tene@goHy, 4Tobbi
1651 3ameTnnu n OTKpbLINK BOopoTa. B aToi cutyaymn oco6eHHO HENPUATHO, YTO 3BYKU aBTOMOOUIBHOIO
CHUrHana MeLLaioT XUTEJNISIM OKPEeCTHBIX XWJIbIX fOMOB U NPUBOANT K xanobam Ha wym. MNMpegnaraemoe
YCTPOHCTBO peLiaeT 3Tty npobnemy, asTomaru4eckn nogasasi oburarensm goma vwnu opmca CUrHan o
npnbsiTun asTomobunsi. Ero asropckuii akseMnnsp HagexHo paboraer yxe 6onee nsiTu ner.

Hpm pa3paboTke 6blIO y4TEHO, HTO
ycTpoicTeo 6ynet pabotarte Kpyrno-
ropn4HO BHE NOMELLEHUHA, HTO JIOXHbIE
cpabaTtbiBaHUsA 0OMKHBI ObiTh CBEAEHbI K
MWHUMYMY U 4HTO YCTPOWCTBO [OJIXHO
pearnpoBaTb TO/IbKO HA MOABEXABLUUA K
BOpOTaAM aBTOMOOUNb, HE pearvpys Ha
BbI€3XaloLWmiA.

Jatuvuk curHanusartopa — KaTyLlky
WHOYKTUBHOCTW, UMEIOLLYI0 POPMY KOJb-
Lia AMaMeTpoM okono 1 M, yknanbisaioT B
NMosoTHO AOPOrY Yy BOPOT U COEOMHSIOT C
3/1eKTPOHHBIM 6710KOM curHanuaaropa,
pa3MeLLEeHHbIM B 3alUMLLIEHHOM OT Biaru
MecTe.

MpuHuuyn paboTbl CurHanua3atopa Ta-
KOW Xe, Kak y metannouckatens. C npu-
6nnxeHMeM MeTanMyeckoro npepMera
(aBTOMOGUIA) K KaTyLlKE ee WHOYKTUB-
HOCTb U3MEHSIETCS, YTO BEOET K U3MeHe-
HUWIO 4acToThl curHana LC-reHepartopa, B
COCTaB KOTOPOrO BXOOMT 3Ta KaTyLlka.
Mpu o6HapyXeHun 3TOro 3aMbIKAKOTCH
KOHTaKTbl UMEIOLLErocs B 3NEKTPOHHOM
6noke pene, KOTopble B CBOIO 0O4epepnb
BKMOHAKOT 3BYKOBbIE Y CBETOBbIE CUIHASbI.

Cxema npubopa npepcTaBneHa Ha
puc. 1. HYactota LC-reHeparopa, cobpan-
HOro Ha TpaHaucrtope VT 1, MOXeT nexartb
B vHTepBane 10...65 kly (B aBTOpCKOM
BapuaHTe — okos10 40 klMy). Komnapatop
HanpsxeHuss Ha OY DA3 npespalaet
CUHYCOMpAsbHbLIA CUrHan reHeparopa B
MPSMOYrO/IbHLIE UMMYNECLI aMIIUTYLON
okosio 9 B, koTopylo nepepn nopadev um-
NyNbCOB HAa BXOL, MUKPOKOHTposiiepa DD1
yMeHbLLIaEeT BABOE AENUTENb HaNpPsXXeHWs
n3 pesuctopoB R1 n R2. MNoporu nepe-
K/IOYEHUsT KOMMapaTtopa 3afaHbl pesu-
ctopammn R9—R11.

MukpokoHTponnep DD1, pa6otas no
nporpaMMe, Kopbl KOTOPOW NpUBELEHL! B
Tabnuye, B TeyeHne 1 ¢ nopcHMTHIBAET
noctynaiowme Ha Bxop, P3.5 vMmnynbCobl,

namepss TakuMm 06pasom vacrtory LC-re-
HepaTopa. Ewe 4epes 1 c usMmepeHue

rosToOpsieTCA. Takue LVKbl CNepyloT He-
nNpepbIBHO A0 BbIKMOYEHWU Npubopa.
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3JIEKTPOHUKA 3A PYJIEM LP

Tan. 607-88-18

Mpuom crartein: mail@radio.ru
Bonpocsi: consult@radio.ru

PALMO Ne 5, 2009

Ecnu B pByx nocnenoBartenbHbIX LIMKNax
n3MepeHus 3adUKCMPOBAHO MNPEBbLILLAID-
Liee 3a/4aHHbIR MOPor YBENUHEHUE HaCTO-
Tbl, 8 B CNERYIOLLEM 33 HAMWU LUUKIIE HacTo-
Ta ocTanacb HEM3MEHHOW MNK NPOACIXUNA
pacTu, pukcupyetcs npubbiTe aBTOMOGU-
ns. Beero Ha aTy onepauuio yxoout 3...4 c.
MockoNbky K YMEHBLUEHMIO 4acCTOTbl
YCTPOWCTBO HEHYBCTBUTENBHO, OTHE3XAal0-
Lme aBToMobmnm oHO He PUKCUpPYET.
:0300000002006098
:08000800750088750075019072
:05001800€20002033217
:090030000406080A101820400023
:1000600075008A75005175001075008875007575E7
:1000700000007500007A000201c200c202C20375FE
:100080007000E500540790003093FBC2000080FD33
:10009000300122B2000ABA5A037 500508A6445C250
:1000A000017A0085007F85007085007B85007E8547
:1000B8000007¢c85007A3002 2E0ABA0202D200BA3 2DF
:1000c00006C200c2000200BA961A7A00€202C2006A
:10000000D20085007F 85007D85007885007 E8500C0
:1000E0007C85007A00 320ABA0A02D2008A2 5047A64
:1000F000008014741E9A4009750000750000020038
:1001000032750050c20032750010¢3€2003138305E
:100110000013¢2000570E5708402007570000202C4
:100120007A00€20032757000857D7F85787D8500F9
:100130007B857C7E857A7C85007A32E5009414503C
:1001400006¢c20002038018D200E5009 57EFS00E5D6
:1001500000957F400AB40005E5009840020200C331
:02016000002278
:00000001FF

HyBCTBUTENILHOCTb CUrHasm3aatopa (Mu-
HUMaNbHOE MPUPALLEHUE HaCTOThl 32 OAVH
umkn) 3a0al0T nepembrikamn S1—S3. Korpa
BCE OHW YCTaHOB/EHbI, YYBCTBUTENBEHOCTb
MaKCUManbHa, UKCUPYETCA YXOA, 4acToTbl
LC-reHepatopa Ha 4 . Ecnu BCe nepembiy-
KW CHATbI, 4yBCTBUTE/IBHOCTL MUHUMATbHA,
nopor — 64 Nny. Tpebyemyio 4yBCTBUTENb-
HOCTb NOAGMPAIOT 3KCNEPUMEHTASBHO.

Onpenenue, 4TO Npubbin aBTOMOGWID,
MUWKPOKOHTROJIIEP Ha 4 C yCTaHaBNMBAET Ha
cBoeM Bbixoae P1.4 BLICOKWI YPOBEHD, HEM
OTKpbIBAET TpaH3ucTop VT2, B uenb cToka
KOTOPOro BkMoyeHa obmotka pene K1. He
MOKa3aHHbIE HA CXEME KOHTaKTbl 3TOr0 pene
BKJIIOHAIOT UCTMONHUTENBHOE YCTPOWCTBO,
Hanpumep, OBBIKHOBEHHbLIN KBapTUPHLIN
3BOHOK, MOAAIOWMIA CuUrHan o npubbitnn.
Llenecoobpa3Ho ycTaHOBUTL Yy BOPOT CUr-
HASIBHYIO NlaMny WK OpYyrov noBTOpUTENb
3TOro curHana, HGOPMUPYIOLUMI BOQUTENS
aBTOMODBMNA, 4TO O ero NPUBLITUM M3BECTHO.

B anekTpoHHOM 610Ke NpeaycMOTPEHbI
TPW CBETOAMOOHbIX UHOMKATOPA: KPaCHbIA
(HL1) BkmodaeTcs npy otcyTcTBUM Koneba-
HWiA LC-reHepaTopa uiv yMEHbLLEHUU WX
yacToTbl HXe S kI'y; xentoin (HL2) noka-
3biBaET, HTO 3aUKCMPOBAHO yBENUYEeHUe
4acToThl KonebaHui, NpeBbILLAIoLLEE YCTa-
HOBNEHHbIN Nopor; 3eneHbi (HL3) Muraet ¢
qactoton 10U, noka npubop BKNOHEH U
paboTaer.

MuTaetcs curHanmMaaTop OT CETU nepe-
MeHHoro Toka 220 B uepes noHvxaroLmi
TpaHcdopmarop T1, MmocT VD1 v nHTerpans-
Hble ctabunuaatopsl DA1 (9 B) n DA2 (5 B).
Mocne BKMOHEHUS MUTAHUSI MUKPOKOHTPON-
nep BLIAEPXVUBAET LECATUCEKYHAHYIO Nay3y
Y NVLLb 3aTEM HauMHaeT paboTaTb ComMacHo
ONMCaHHOMY BbILLIE anropuTMy. To cpena-
HO [N YCTPaHEHWs1 NNOXHbIX cpabaTbiBaHWi
BO BPEMS YCTAHOB/IEHWSI PEXUMOB PaboTbl
reHeparopa v koMnaparopa. B ator nepvop,
ceetopmop, HL1 muraeT ¢ yactorton 10 Iy.

3neKkTpoHHBbIM 610K cUrHanu3arTopa co-
6paH Ha OQHOCTOPOHHEW NEYaTHOW nnarte,
n306paxeHHo Ha puc. 2. OHa paccyuTa-
Ha Ha YCTaHOBKY PE3UCTOPOB MOLLHOCTHIO
0,25 BT, oTe4ecTBEHHbIX U UMMOPTHBIX
KEPAMUYECKMX U OKCUOHbIX KOHOEHCATO-
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Puc. 2 O K ncnonHMTensHoMy yCTponcTBy Kobm. I1 T1 o

poB. Ocoboe BHMMaHue cnepyeT 06paTuTb
Ha koHpeHcaTopel C4 u C5, koTtopble
LOMKHBI UMETb MUHUManbHbit TKE. TMo-
povayTt, Hanpumep, cniopaHble KCO vnn
K31Y-3E rpynnbi I

Tpananctop KT3156 MOXHO 3ameHunTb
Lpyrvim To xe cepum unm cepun KT3102, a
noneson TpaHaucTop KMNS01A — KM502A
v mobeiM 13 cepumn KIN504. Bmecto vm-
NMOPTHBIX CTabuNM3aTOPOB  HaNpPsXeHUs
7805 1 7809 MOXHO MPUMEHWUTbL OTEYECT-
BeHHble cooTBeTcTBeHHO KP142EHSA un
KP142EHBA. 3ameHsiTb MUKPOKOHTPONEP
AT89C2051-P] aHanoruyHbIM, HO HEe UMEID-
wmMm B obosHaueHun wHpekca |, Hexena-
TenbHo. Takol MUKPOKOHTponnep He Gyaer
paboTaTk NPy OTPULATENBHOW TEMMEpaType.

Pene Ki P3C47 wcnonHernus
Pd4.500.407-01 ¢ pabo4mm HanpskeHnem
10,8...13,2 B. TpaHcdopmatop T1 — cepumn
TH, TAH unu TN ¢ BTOpH4HLIMKU OBMOTKA-
My Ha 12...15B npu Toke 200...300 MA.
MoXHO ucnonb3oBaTb W ApYrvue NoAXoas-
e TpaHchopMaTopbl, PACCHMTaHHBIE Ha
3KCryaTaumio BHE MOMELLIEHUS.

Mnaty, TpaHcdopMarop v gpyrve peta-
NV anekTpoHHoro 6noka nomewanT B
3alWMLLEHHBIM OT BNaru, XenartesbHO Me-
TanIMHeCKUi, NIOTHO 3aKPbITLIA KOPIYC.

Karywika L1 BeinonHeHa n3 otpeska kabe-
na TCB 20x2x0,4 pnwHon 3..4 m. 3710
kabenb B NMonUaTUIEHOBOW M30NSLMK, Npy-
MEHSIEMbIM  ONs1 MPOKNAAKM TenedOHHbIX
cere. B Hem umetoTes 20 nap CBATLIX NPOBO-

008 B 00LLEM 3KpaHe 13 aoMUHUEBON ONb-
. OTPEe30K HYXHO COrHyTb B KOMbLIO, 8 HYX-
HOE YWCNO €ro NPOBOAOE COEAVHUTL MoCne-
[OBATENbHO A0 MONYYEHUA WMHOYKTUBHOCTU
okono 1,6 MIH (B aBTOPCKOM BapuaHTe OKa-
3anock pocratodHo 18 npoeoaos). Kowubl
"NMULWHKX" NPOBOJOB W3ONMPYIOT, a 3KpaH
kabena HUKyaa He noakmoyaloT. [na coegm-
HEHWUA KaTYLLIKUN C 3NEKTPOHHBIM 6/T0KOM Npu-
MeHEH Kaberb TOM Xe Mapku AJMHON 5 M.

HanaxuBaHve curHanuaaTopa Hauv-
HalOT C npoBepkM paboTel reHepartopa.
Ecnv ero 4actota BbIXOOMT 33 yKa3aHHbIE
BbILLE MPEpEenbl, €8 MOXHO OTKOPPEKTUPO-
BaTb nopBopkor koHpeHcaTtopa C4 vnn
yucna BuTkoB kaTtywku L1. TMocne Ha-
CTpOVKW reHepaTopa MecTa narvkv NpoBo-
DOB KaTyLLKV U COeavHeHun ee ¢ kabenem
HEOGX0AUMO TLWATENbHO MNPOBEPUTHL Ha
MPOYHOCTL U 32 MTb BUTYMOM.

Janee npoBepsiloT paboTy KoMnaparopa
Hanpsixenuws. Ecnn dopmMa nmnynsCoB Ha
Boixope OY DA3 6nm3ka K NpsiMOyronbHowM
npyv ammiutyae okono 9 B, HanaxusaHve
MOXHO CHUTaTb 3aKOHYEHHBLIM, B MPOTUBHOM
cnyyae cnegyet nonobpare peauctop R10.

Ot penaxumm. [porpaMma MYIKPOKOHT-
PONNepa CUrHann3aropa NMEETCs Ha HalleM
FTP-cepsepe no aapecy <ftp://ftp.radio.ru/
pub/2008/05/vwv_r.zip>.

Pepnaxrop — A. fonrwii, rpagpmka — A. Jonruii
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KPBIEATSE  [15410% | O | > 17 [ 047 | 128 | 001 j062| — | 65| — i '3 7811502
KP1181EH1BA | 1845 % 33 L78L18ACZ
KP11B1EH186 | 18270% | O 35 17 015 | 121 | 001 1062| — 1 85| — K525 18 7801807
KP1181EH24A | 24:5% 3 L78L24ACZ
KPeiEpiE Taacs ] O | % 17 | 016 | 107 | 001 |062| — 65| — KT-26 13— eioacy
KP1183EH5A™ | 6:0,1% | 1.5 1,33
KP1163EHS6" | 5:0.18% | 2 35 2 0.05 T 1001|1558 — |70 KT-282 |14 VCT7905
KP1183EHBA™ | 6+0,12 1,6 1,33
KP1183EHEE” | 620,21 5 35 2 0,06 7002|1558 — |65 KT-282 |14 VC7906
KP1183EHBA ™ B+0,24 1.5 35 0,05 | 067
KP1183EHBE” | 6:0.32 ; 0 2 K 15 00215 |5 |8 | — | 62 KT-282 {14 VC7908
KP1183EH9A | 9+0,27 15 | 35 0,05 | 0,67
RPTIBEFOE™ | 5:0.96 : = 2 o1 5002|1558 | — |8 KT-28-2 |14 VC7909
KP1183EH12A™ | 120,36 1,5 35 0,05 | 087
KP1183EH126"7 | 12:048 | 1 | 30 2 Ion [ 15 | 02|15 5|8 — 161 ] K-282 (141 VCT9N2
KP1183EH15A7 | 151046 1,5 35 005 | 067
KP1183EFTSE™ | 15206 : = 2 X 15 ©02] 15| 58| — |60 KT-282 |14 VC7915
KP1183EH18A" | 1810,54 1.5 | 35 0.05 | 067
KP1183EH18E" | 18:0.72 | 1 | 30 2 o1 [ 15 ] 02| 5|8 | — |59 ] K82 4] VOB

(Mpogosxenne cnegyer)

Marepuan nogrotoemn A. HECEAOB
r Mocksa

Penastop — 7. Slomakur




TpexpeXXMHbI CBeTOAUOAHDbIU

¢oHapb

A. OBHOBUXHH, r. UpxyTck

pennaraemMoe yCTpoMCTBO uMeeT

HECKOSIbKO pexmvmMoB pabotu. lMo-
MUMO GCHOBHOTO — OHAPA, OHO MOXeT
paGoTaTh B pOXMMax Maska nan HOYHW-
ka. Cxema ycTpOhCTBa noka3aHa Ha
pmec. 1. B kasecTBe WCTONHUKA TBETa
npuMeHeH ceeToamon ELT noesilueHHOR
SIPKOCTY CBEYEHUA, HA "MUralowem” cee-
Topuoge HL! n peanctope R1 cobpaH
rEHEPATOP YNPABAAICILNX UMIYNbCOB
ANA repexkmoNenMn TpaHauctopa VT1.
NCTOUHUK nuTaHua — GaTapes ranbBaHu-
vyeckux anemeHToe GB1 HanpaxeHweM
6 B. BubupawoT pexum paboTo nepe-
kmoyarenemM SAT1.

.. R2°27 i
gg g ] EL1
=61 @ 10G4DHCBB20
L 1
SA11 | SA12 |
234l 12| 3|4l
.
VT1 -
& KMS01A GB1 |
HL1 6B |
L-56BYD ™
/| R3
R1 /|75 ¢
27«
Puc. 1

HaszsaHma pexumor pabotel yCT-
POMCTBA  OAHO3HAMHO ONPEnensioT
BHNONHAEMLIE UM OYyHKUMKU. B pexume
"Porapb” yepes ceetoanog EL1 npore-

kaet Tox 50...60 MA 1 OH CBETUT \pKO, B
pexuMe "Hounnk™ Tok MeHee 0,1 MA,
NOJTOMY APKOCTL €ro CBEYOHNS Cyule-

W
r) % i
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29
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|
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7,
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lﬁ Uo RZEL?"
!

K "="GB1, kowr. 2 SA12
Puc. 2

CTBEHHO YMEHBLUAETCH, HO OKA3LIBAET-
CA [OOCTATOYHGW Ana NoagsepXanusa
MUHUMANIBHOTO MECTHOTO OCBELLeHWS.
B pexume “Mank” ceetogmog EL1
8KNIOYEH NOCNEA0BATENBHD ¢ TPAH3NT-
TopoM VT1. Korpa ceeTomwog HL1
8CnbIXMBaeT, Ha pesucTtope R1 nose-
NAETCA WMMYALC HAaNPsIXEeHus, n0CTa-
TOYHLIN ANA OTKPLIBAHWA TpAaH3WCTOopa
VT1, uceeroguog EL1 Takxe BCnbIxvBa-

eT. Yactora BCMHWeK CcOCcTaBAAeT
1.5...2 Iy,

Bce petanu ycTpoWCTBa, Kpome
6atapen n nepeknio4aTensd, MOHTJ-
PYIOT HA NEeYaTHOM nNaTe U3 CAHOCTO-
POHHE HONBIUPOBAHHOIC CTEKIOTEKC-
Tonuta TonwmHon 1...1,5 MM, YepTex
KOTOpOW nokaaax Ha pme. 2. Ee ycTa-
HaBAMBAKT B MAACTMACCOBLIN KOPAYC,
HanNnpuMep, 8 MBUbHULY NPAMOYrone-
HOM HOpMBI, Tam Xe pasMewawT Gara-
per nutauma. [ns ceeToaAvcAna W
nepekAuyaTens Ha nepeaHen naHenm
NBNaKT OTBOPCTUA.

B ycTponCcTBe NPUMEHEHHE NOCTOAH-
HEE peauncToper MIT, C2-23, nonesoi
TpaHaucTop KN5C1A 3amMeHm Ha TpaH-
aucTopul cepun KNSO1, KN504 ¢ mobui-
MU BYKBEHHBIMW MHOEKCAMM WKW HA
umMnopTHeie BSS88, BS170F Ceeroauon
L-56BYD MOXHO 3aMmeHnTb He L-56BHD,
ARL-5013URC-B, a 10G4DHCBB20 — na
ceeToauoas L-53MWC, ARL-5013UWC,
ARL-5613UWW, ARL-3214UWC 6Benoro
useTta cBeueHun. MNepexnwyartens —
nobGon ManorabapuTHBEI Ha 4eThIpe

NGNOXEHUA W ABA HANpaeneHusi. Ecnm ™\

NPUMBHUTL [BWXKOBHIA NEPEKNI4Ya-
T€Nb HA TPW NOMIOXEHWUA U ABA HaNpae-
NEeHNA, OAWH M3 PEeXVMOB CnegyeTt
UCKNIONUTL.  ANA  AWTaHUA  MOXHO
MCNONb308BaTL GaTapely W3 YeTbipex

NOCNEACBATENBHO COEAMHEHHBIX Taflb-

BAHWHMECKUX BNEMeHTOB NMBO naTu
Ni-Cd, Ni-MH akkymynaropos Tunopas-
Mepa AA wim AAA.

HanaxueaHve yCcTpowncTea B3akmoua-
etca B nopbopke peawctopoe R2, R3,
KOTOpLIE ONPEZENAINT TOK Nepe3 CBETO-
oguod EL1, a 3HaudT, ¥ SpKOCTL ero
ceeyeHud. Tok 6onee 60 mA ycTanasnu-
BaTbh HeuenecooGpas3Ho, IOCKOIbKY
APKOCTL CBEYEHUA CBeToawoaa EL1 yee-
JIANMTCS HE3HAYUTENLHO, @ SHEPTOno-
TpebGneHne rnpu 3TOM BO3pacTeT.

Pegastop — H. Hevaesa, rpagmea — H. Hevaesa

d%
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"Y30p”

A. JIEYKUWUH, r. Pa3zaHb

BonsLwoii nonynapHOCTLIO y paguoniobuteneii nonb3yioTcss BCe-
BO3MOXHbIe CBeToAMHaMunyeckue yctaHoBku. Ecte cpegm Hux
KOHCTPYKLUM Anss opOPMNEHNUSI HaPYXXHOM UNTIIOMUHaLNU, MHTEpbe-
pos Gapos, kadpe, ANCKOTEK, a €CTh U Takue, cBeroBoe Tabno koro-
pbix MOXHO 6e3 Tpyaa pa3aMecTUTb Ha CTOJIe UIN CTEHE KOMHaTbl N
TeM YKpacuUTb MOJIOAEXHYI0O BE€4EePUHKY WIIN CEMEWHHbIA npasaHuk.
HUmeHHO Takas ycTaHOBKa onucaHa B ny6nuKyeMosi HuXe cTarbe.
OHa BbINONHEHa Ha [OCTYNHOM aneMeHTHoH 6a3e, NpocTa B Hanaxm-
BaHUM N MoXeT GbITh NOBTOPEHa [axe HaYUuHaLUMN pagmnoniobm-
Tenamu. YcTpoicTteo cnocobHo paborate B Tpex pexumax, popmm-
pys cBeToBbie 3(p@eKTbi Ha Hebonbwom Tabno, cocrosuwemM u3
48 cBeToamnonos, o6pa3yioLinX BOCEMb rUPNsSHA.

C BETOAMHAMUHECKAs YCTAHOBKA "Y30p™
pearvpyet Ha 3Byk, UK nanyuenue
nynbTa QUCTAHUMOHHOIO ynpasneHus (4Y),
a Takke MoxeTr paboTarb B aBToMaTude-
ckoM pexume. OHa reHepupyeT pasnnyHbie
cBeToBble 3ddekThl, co3naBas Ha CBETO-
avopHoM Tabsio pa3HoobpasHbie y30pbi.
ABTOMaATUHECKUA PEXUM aKTUBMUPY-
eTCsi cpa3dy rnocne BKMNOYEHWUS MUTaHuA
ycTponcTea. B 3TOM pexume reHepu-
pytotcst 16 LMKNMYECKM NOBTOPSIOLLNXCH
cBeToBbiX a¢dekToB. MNpu o06NyHEeHUMU
doTonpuemHuka yctaHoBku ¢ nyneta AY
craHpapta RC-5 (60nblUMHCTBO Tenesu-
30P0B OCHALLEHO MMEHHO TaKMMMU MyNbTa-
MW) xapaktep CBeToBbIX 3pPeKTOB n3me-

HSIETCH — TUPNSIHObLI HAYMHAIOT 3aXUraTb-
CH CTPOro nocrenoBaTenbHO B onpepe-
JIEHHOM nopsigke. TeMnoMm nepekmo4eHns
ynpaensioT € NynbTa, KPaTkOBPEMEHHO
HaXvMas WNu ypepXwBas B HaXaToM
rnonoxexuu nobyio kHonky. C NosiBNeHu-
€M rpoOMKUX 3BYKOB (peun, neHms, My3bl-
KU) YCTPOWUCTBO MepexogvuT B akycTude-
CKUIA PEXWUM, B KOTOPOM CBETOBble Kap-
TUHKU-Y30pbl HA Tabno W3MEHSITCH B
3aBUCUMOCTU OT xapakTepa U MHTEHCUB-
HOCTM 3ByKa. ITOT NPOLLECC NPOAONXaeT-
Cs [0 Tex rnop, rnoka 3BYKW HE CTUXHYT,
nocne 4Yero ycTaHoBKa BO3BpPALLAETCA B
WCXOOHBIV PEXUM, NOBTOPAS 16 CBETOBLIX
addekToB no konbuy. Takum o6pas3om,

npmMbop aHaM3NPYeT OKPYXaloLlylo 06-
CTaHOBKY Ha Hanmume 3syka u UK nanyde-
Hua nyneta [IY v aBTOMatnyecku nepe-
K/IIOHAETCA U3 OOHOTO pPeEXVMa B ppyrowu,

M3MEHSISi CBETOBYIO KAapTUHKY Ha Tabno.
Cxema ycTaHoBkuM wu3obpaxeHa Ha
puc. 1. OHa coctout u3 RC-reHepatopa
VMIYNbCOB C HaCTOTOW NOBTOPEHWUSI OKONO
10 kl'uHa anemenTax DD1.1, DD1.3, cuet-
4MKa MMMNyNbLCOB Ha Mukpocxeme DD2,
cyeTyMKa-pelmdpaTopa Ha MUKpPOCXeme
DD3, mukpodoHHoro ycunutens Ha OY
DA1, dopmupoBatens MMMNynbLCoOB Ha
TpaHauctope VT1, UK doTonpuemHuka
B1, cenekTopa vMMynbCOB Ha 3NeMeHTe
DD1.2, BbIXOOHbIX KJIOHEN HA TPAH3UCTO-
pax VT2—VT5 u BbiHOCHOro tabno, Ha
KOTOPOM B ONpeneneHHoM nopspke
CMOHTUpOBaHbLI cBeToanoabl HL2—HL49.
MNMocne BkMOYEHUN NUTaHus (B OTCYT-
cteue 3Byka u UK nanyyenusn) HadvHaet
paboTaTb reHepatop Ha 3NeMeHTax
DD1.1, DD1.3, nepeMeHHOe HanpsiXeHue
Ha Bbixoae (BbiBop, 6) OY DA1 oTcyTtcTayer,
noaToMy TpaHaucTop VT1 3akpbiT U Mno-
CTOSIHHOE HaNPSXEHUE Ha ero KONNeKTo-
pe 6113KOo K HaNpPsXXEHWIO NUTaHuA. Takon
Xe ypOBeHb NPUCYTCTBYET W Ha BbIXOAE
UK dpoTtonpuemHuka B1. MHbiMKu cnoBamu,
HanpsXeHne Ha 06oux Bxopax (BeliBoab! 8
n 9) anementa DD1.2 umeeT BbiCOKUI
YPOBEHb, NO3TOMY Ha €r0 BbIXOAE (BLIBOA,
10) HanpsxeHne 61M3KO K HYMIO, OVOp,
VD1 3akpbIT u koHpeHcaTop C5 paspsxeH
yepes peaucTtop R9. Bnaropgapsa HU3KOMY
ypoBHIO Ha Bxope R cuetunk DD2 Haxo-
putca B pabouem co-

rnocnepoBatesnbHO CBETO-
ANOJ0B. PeauncTopsl

” KebiB. 14DD1;  CTOSIHUM U CYMTaET MM-
VD12-VD15 DAz |BBB-16DD2,0D3  ny o cn, noctynatowwme Ha
Rl []R2 @ 1N4007  78L06 ero eBxon C ¢ Bbixopa
4.7k 51« = +: +6B reHepaTopa Ha anemeH-
l hd = TCﬂ Tax DD1.1, DD1.3. Mpwu
0,1MK  aToM Ha BbIBOpAx 15, 1,2
01'C1 g 1000 mkx16 B C10470mx18B 3 o erumka DD2 r;os’m’
L1 MK || ) r -
@ BM1 R?JL_ *UZ )(21 Kees. 7 DD1: Beis. 8DD2. D03 jgercq pBOMuHbIG KOO,
51K\ _ _ - o
TezNA5E 3o U —& - e //,( A, NpeacTaBnaoLLIMN co?om
022 MK R18%240 = 7| koMBuHaLmn 13 Honeit 1
) T ' Sy ! enuHul. YeTuipe paspapa
DA1 KP140Y[11208 VD2-VD11 1N4148 VT2 :
IN3904 Rig240HLZ A HL31 A | cueTumka noassonsiot no-
C4 470 D2 R14 1k &2 Sp——@—- b nyunTb 2* = 16 KoM6uHa-
‘ umin Ha Bbixoge. MNpu
KSGIVETS o Uy i ) p_
4 10]ora i 1ot Ro0+240 HL8/¥ HL13 | ypoere nor. 1, nosisus
121 i g 1 Oay—— L Wwemcs Ha KkakoM-nm6o
H 13 B VT3 Bbixope cvetumka DD2,
el a4 IN3904 . Ro1#240 32/ HL3T for A
L oy |, Ris1c » = " | OTKPBIBAIOTCS  NOAKIIO-
c5 Rg 75 VD1 1N4148 & HeHHbI K HEMY Auop, v
0,47 Mk 2x o240 HL14 //‘( HL19 //’4 COOTBETCTBYIOLUMIA TPaH-
DD1 K561/1A7 . DD3 Oy —— L 3uCTOp, MpW  ypOBHE
DD1.2 + K5611E8 VT4 nor. 0 OH¥ 3aKpbIBAIOTCS.
VD8 o ar HL38 % HLA3
8l o 13 oleriol 1 [ 2— 1 2N3904 4|| |R237240 %4 7| B pesynstate Ha Bpems
9 14 4 P 2], R1B1k = — ]
T CN 217 —P3 3 ‘s HaXOXAEeHUs1 TPaH3UCTO-
3
C7 = 1071 4 pa B OTKPLITOM COCTOSA-
ot B I A ~ wraoHL20% HL25 S
O;M'(lé R 510 Vbt Roa'200 / 7| hvn saxwraiorcs BrIo-
B1 74 Sy -~ | ueHHble B ero KonnexkTop-
TSOP1736 VTS
2 R5 15 @' HL1 GNL50135RT 2N3904 sl |R25+240 HL34% HLAS % | 10 Lenb nse rupnsas
X 5 {§l—‘ SN “@— M3 LIECTW BKIIIOHYEHHBIX
TS R0 R12
. R6220
C3 47 Mkx 1,2k 2k

J:
7
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HL2-HL49 GNL-5013SRT

R14—R17 orpaHuuusaior
6a30Bbii TOK TPAH3UCTO-
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poB  VT2—VTS, pesuctopbi
R18—R25 — ToK uspes CBETO-
AVCABI TUPNSHG,

C nomBnexnneM 3aykoBOro
CUrHana Ha emxoae MUkPogoHa
BM1 Bo3HMKaET NEpPEMEHHOE Ha-
NPAXEHWe 3B8YKOBOW 4aCTOTH,
KoTopoe Hepes koHpexcaTop C1
MOCTYNAET Ha HEWHBEPTUPYIO-
wwrin Bxop, (emeopn 3) OV DA1.
Cropa Xe nofaHo NOCTOAHHOE
ranpaxernue ¢ penutens R2R3
{NpUMepHO NONOBUHA HaNpRXe-
HUA MMTAHWA), 4TO HEGOBXOOMMO
ana pabote QY Apwn opHONoONsp-
HOM nuTanuu. KoagduruypeHTt
YCWINEHWA Kackaga 3aBuUCHUT OT
BBEAEHHOIG  CONPOTUBASHWA
NoOACTPOENHOro peanctopa R7 B
ueny COC, oxgategaiowen OY.

YcunenHoe Hanpsxenvwe ¢
Bwxopa CY nopaetca Ha Bei-
fIDAMUTENL, BBINONHEHHBIN NO
CXeME YOBOEHUA HanPsHKEeHUs Ha
Aanoaax VD2, VD3 v koHpeHcaTo-
pax C6, C8. Hanpsxerue nono-
XUTENbHOW MONSAPHOCTU, CO3a3-
BaeMoe Ha konpeHcatope C8,
nocTynaer xa 6asy TpaHaucTopa
VT1. MNMOCKONbKY €MKOCTb KOH-
[EHCAaToPa OTHOCUTENBHD Hese-
VKA, HANPSHXEHME Ha HEM Npw
TPOMKUX 3BYKAX ACCTUr3eT YPOB-
HA, MPU KOTOROM TPAH3UCTOP
OTKPLIBAOTCS N0 HACKILLEHUS, 8 B
nayaax Mexay HUMu KOHOEeHCa-
TOPp Ppa3apRXaeTca 4yepes ero
3MUTTEPHBLIA NEepexoa, W OH
HaYMHAET 3akpuiBatecn. B pe-
3ynbTarte Ha KOANIeKTOPE TPaHau-
cropa GOPMUPYIOTER UMINYNECHI
OTPULATE/IBHOW NOMAPHOCTU, KO-
TOPBI& NOLAKTCA HA BXOA (BLIBOA
8} anementa DD1.2, BLINONHAI-
wero PyHKUMK cenektopa um-
NynsCcos. [OCKOABKY, KakK roBo-
punoce, B orcytcteune MK nany-
Y4EeHWA Ha €ro Apyrom Bxone
{BiBOZ 9} NOCTORHHO NpUCYT-
cTeyeT HanpRXerue nor. 1, To go
Tex fop, NoKa HanpaxeHue Ha
KonnekTope TpadHauctopa VTI1
NPesuiaeT ypoBeHb Nepexio-
NEHUS 31EMEHTE (TPUMEDHO No-
NOBUHA HAMPAXEHWUS NUTAHWA},
HaNpAXeHWe Ha ero BLIXOAe
UMEET HU3Kuin ypoeeHb. B
MOMEHT, KOrga Hanprxenvue hHa
KOSnekTope Tpanauctopa VT1
CTAHOBUTCH MEHBLLIE STOMO YPOB-
Hs, anement DD1,2 nepekmoya-
€TCA U HU3KWA YpOBOHL HA ero
BLIXOAE CMEHAETCH BLICOKUM.
OfpaTHoe nepeknioveHne npo-
MCXOAWT NPY YBEAUHEHUM HanpR-
XeHwsa Ha konnektope. Tak dop-
MUPYETCA MNOCCNeNOBATENBHOCTD
AONOXWUTENbHLIX  MMNYNbCOA,
KOTOpLI® NOCTYNAKT Ha Bxop CP
{BeiBOA 13} cuetunka DD3.
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295

HL49

HL17 HE13

14

HLS
HL2

2 BPEMEHHBIX HaXaTusiX KHOMKWU Ha
nynsTe 4acToTa NepekMoHeHna rvp-
JNAHA, N3MEHNAETCA "B TakT' € HAXaTusa-
MW, a eCN1 ee YyOepXuBaTb HaXaTow,
4acToTa NepeKloNEHNsI MEHSATECS He
6yneT (cBeTOAMOAb! HAYHYT NEPEKI0-
4aTbCA C NOCTOAHHOW YacTOTON).

CeeTopmopn HL1, BKIIOYEHHBbIV B
BbIXOQHYIO Lienb anemerHta DD1.4, —
1M

HL15 ) 14

nHaukaTtop paboTel ycTpoOUCTBa B
pexumax ynpaenenmns 3sykom n UK
nanyyeHuem. MNpu noseneHnn Ha ero
Bxoaax (BbiBoabl 12, 13) nmnynscHom
nocnenoBaTeNbHOCTU  HarpsXeHue
Ha Bbixope (BbiBog 11) HauvHaer
nyNbCUPOBATb, 8 CBETOAMOL MUraTb C
4acTOTOW CNEepoBaHUA VMMYMLCOB,
VMHOMUMPYS NpyueM curHana doTonpu-
emMHukoM B1 u MmkpodoHom BM1.
Tak kak 3aneMeHTbl MUkpocxemsbl DD1

/

75 WMEIOT HU3KYKD Harpyso4Hylo crho-
cobHOCTb, NocnenoBaTenbHO CO CBe-
TOOMOOOM BKNIOYEH TOKOOTrpaHu-
4uTenbHbiv peauctop R10.

[Ons nuTaHus KOHCTPYKUMK cnepyeTt
MCMONb30BATb UCTOYHUK C BbIXOOHBIM
CTabuNM3NPOBaHHLIM HaNPSXXEHUEM
He meHee 14 B, Hanpumep, apantep ot
WUrpOBbIX TENEBU3UNOHHBIX MPUCTABOK.
HasnaueHue pnopHoro mocta VD12—
VD15 3awmTa ycTpoucTtea oOT
HENPaBWNBHOM  MONAPHOCTN  NOoA-
KMOYeHUss aaanTepa (He CEKpeET, 4To
pasbeMbl NMUTAHUS AaNTEPOB PA3HbIX
bUPM He oTInHaloTCs eaMHoo6pasviem
Ha3Ha4YeHUs! KOHTAaKTOB: Yy OpHUX Ha
Ll,eHTpaJ'leblﬁ KOHTAKT BbiBEOEH MOC
BbIXOOQHOIO HanNpPsXeHWs, y Dpyrmx —
MUHYC). [MOQHBIN MOCT MONHOCTLIO
pewaeTt npobnemMy, XOTA HA HEM W
nanaeT yacTb HaNPSXKEHWA ajanTtepa.
Ana nuTaHusi MUKPOCXEM MPUMEHEH
VHTErpanbHbii ctabunusartop 78L06

325

235

64

11

Puc. 4

3TN NONOXUTENBHBIE MMNYNbLCHI Yepe3
omop VD1 3apsixaloT koHpeHcaTop C5 no
YpPOBHA nor. 1 u TeM caMbiM GnokvpyioT
cyetunk DD2. MNMoctynas xe Ha Bxop, CP
(BwiBoA, 13) MyKpocxembl DD3, OHM Bbi3bI-
BalOT nocnepoBaTeNbHOEe MNOsBIEHUE
ypoeHs nor. 1 Ha Bbixopax 1—4 (cooTBeT-
CTBEHHO BbiBOALI 2, 4, 7, 10; B MCXOQHOM
COCTOAHUM — npu ypoBHe nor. 0 Ha
BbiB.13 — Ha Hux npucytcrayeT nor. 0).
Mpy 3TOM nNOoYEpPEenHo OTKPLIBAIOTCSH
ovons VD8—VD11 1 TpaHaucTopsl V12—
VTS5, BKNOYANA TE Xe rmpnsiHabl CBETOANO-
noB HL2—HL49 ¢ nepeMeHHOoI 4acToToM,
onpenensieMon xapakTepom U rpPOMKO-
CTbIO 3ByKOBbIX KonebaHui.

YpoBeHb nor. 1, NOABMBLUMWCA Ha
Bbixope 5 (BbiBOA, 1), COEAMHEHHOM C BXO-
nom R (BoiBop 15) mMukpocxembl DD3,
NepeBoOaUT CHETYMK B MCXOOHOE COCTOS-
HWE, NOC/E YErO LMK/ NOBTOPSETCH — HA
Bbixopax 1—4 BHOBb nocnenoBaTenbHO
MosIBNSAIETCS ypOBEHb nor. 1 U coennHeH-

Hbl€ C HUMW TPaH3UCTOPbI CHOBA B TOW Xe
nocnenoBaTeNbHOCTY 3aXUraloT TMPNSiH-
Dbl CBETOPMOAOB.

Wanyuenne VK nmnynbcos npu Haxa-
™MK Ha Mo6yI0 kHonky nyneta 1Y, Hanpas.-
NEHHOro Ha Mopyne doTonpuemHuka B1,
MPUBOAUT K TOMY, 4TO Ha €ro BbLIXOAE
(BoiBOn, 3) ypoBeHb nor. 1 cmeHsieTcs
nocnNenoBaTeNbHOCTLIO UMMYNILCOB OTPU-
uaTenbHOM NOMSIPHOCTM, KOTOpbIE MOCTY-
naloT Ha BwoiBOA 9 anemeHta DD1.2.
Mockonbky Ha ero BbiBOAE 8 NpucyTcTBYET
ypoBeHb nor. 1 (TpaHauctop VT1 B oTcyT-
CTBUE 3BYyKa 3aKPLIT), HA BLIXONE 3NeMeH-
Ta (BbiBOA, 10) dOPMUPYIOTCH UMMYNBECHI
NONOXUTENBHON NONAPHOCTU, KOTOpPLIE
ocTaHaBnMBalT cyetuuk DD2 wm nocry-
naoT Ha Bxop CP cuyetunka DD3. Um-
nynbCbl C YpOBHEM nor. 1 ¢ ero Bbixoaa,
KaK W B NpeabioyllemM cnyyae, nocnenosa-
TENbHO OTKpbiBaKT avoabl VD8—VD11 un
TpaHaucTopbl VT2—VTS, Brnoyas rupnsiH-
nbt ceeToamopos HL2—HL49. Mpu kpaTtko-

0 (DA2) ¢ BbIXOOHBIM HanpsixeHwem 6 B
(310 3HaveHue BbIGPAHO B OCHOBHOM
pns obecrneveHns ycTonumneomn paboTel
cqetunkos DD2, DD3).

KOHCprKTMBHO ycTaHOBKa BbINONHEHA

B BMDE OBYX YCTPOMCTB, cOOpaHHbIX Ha

ne4aTHbIX NNaTax u3 0pHOCTOPOHHE oNb-

rMPOBAHHOIO CTEKNOTEKCTONUTa  TON-
wwuHor 1,5 MMm. BonblumMHCTBO peTtanewn
pPa3MELLLEHO Ha raTe ynpasneHus, 4epTex

KOTOpOW NpepcTasneH Ha puc. 2. CeeTo-

ovoabl HL2—HL49 v peanctopbl R18—R25

MOHTUPYIOT Ha CBETOBOM Tabno, koTopoe

MOXHO U3roToBuTbL NGO B BUAE KBaapaTa

(puc. 3), 6o B BUpe enoyku (puc. 4). C

MNATON YNPaBEHNS UX COEOMHSIOT XIYTOM

u3 natn nposopos. [na yno6cTtea noa-

KMIOYEHUS1 KOHLbI XIyTa CHabXaloT natu-

rHe3aHbIMU po3eTkamu (Hanpumep, MHU-

5), a Ha nnatax ycTaHaBAMBAIOT COOTBET-

cTByIOWmMe UM Bunkn (MPW-5). Ecnu npep-

nonaraeTcs MCNONbL30BaTk TONBKO OOHO

Tabno, Hanpumep, U3roTOBNEHHOE IO

puc. 3, nnatbl MOXHO coeguHuTb U 6e3

pasbemMoB, MNPUNasie KOHLbLI NPOBOLOB

XryTa K COOTBETCTBYIOLUMM KOHTAKTHBLIM

njowankaMm nnat, kak 3To CAenaHo B



OOHOM W3 nNEPBbLIX aBTOPCKUX
BapMaHTOB YCTAHOBKM, MOKa3aH-
HOM Ha pmc. 5. (OT onucaHHoro
OH OTNM4aeTcs OTCYTCTBUEM B
6a30BbiX U KONNEKTOPHLIX LIEnsix
TpaHanctopoB VT2—VTS TOKOOr-
paHUYUTENbHBLIX PE3NCTOPOB, KO-
Topble Gbinu BBEAEHBI B GOnee
NO3OHUX BapuaHTax ans ynyuile-
HU1Si NOBTOPSEMOCTU U NOBbLILLEHUS
HaOEXHOCTH paboThl YCTPONCTBA).
Mnatbl paccunTaHbl Ha NpuMe-
HEHVe MNOCTOSHHLIX PEe3UCTOPOB
MIT vnn aHanorn4HbIX NMNOPT-
HbIX, NOACTPOEYHOrO pe3ncTopa
CI3-38a, kepaMn4eCKNX KOHAEH=-
caropos KM (C1, C2, C4, C5, C7,
C8, C11) u okcuaHbix cepumn TK B
dupmbl Jamicon (ocTanbHble).
MukpodoH BM1 — anekTpeTHbIn
CZN-15E (ot kutaickoin tene- -
doHHON TpybKK) wunn  oTeve-
cTBeHHbIn MK3-332, moaynb
npuemunka UK cursanos B1—
TSOP1736 nnu ILM5360 ¢ Homum-
HaNbHbLIM 3HAYeHUEM HacTOThl NO-
BTOpEeHUs npuHumaembix UK umnynscos
36 kl'y. Pazvem X1 — DJK-05C unu opy-
row, COOTBETCTRYIOWMNIA BUIIKE UMEIOLLE-

Puc. 5

ba

rocsi agantepa. NpoBonoYHLIE Nepembly-
KU1, COEAMHSIIOLLME NeYaTHbLIE NPOBOAHUKN
Ha NPOTUBONONOXHON CTOPOHE nnart

T1abno (Ha puc. 3 1 4 uzobpaxeHb

LUTPUXOBLIMU NTIUHAMW), 3rOTaBNU-

BaIOT U3 NYXXEHOr0 MEAHOIO MPOBO-
' pa » BNauBalOT OO0 YCTAHOBKU Ha
MEeCTO aetanen.

HanaxwvBaHue ycTaHOBKM CBO-
[UTCS B OCHOBHOM K nopbopy nog-
CTpOeYHbiM peauncTtopom R7 Takoit
4YBCTBMTENLHOCTU YCTPOMCTBA K
3BYKOBOMY CurHany, 4tobbl OHO
HafleXXHO NepeKioYanoch U3 aBTo-
MaTMYeckoro pexumma pabortbl B
pexum ynpaeneHus 3ByKOM u 06-
patHo. Jenatot 310 TaK. YCTaHOBMB
| ABUXOK pe3ucTopa B KpaiHee
neBoe (MO CXEeMEe) MONOXeHue,
BK/IOHAIOT My3biKY (MN1 NPON3HOCST

| nepen MUKPOPOHOM Kakue-nmbo
| cnoea) n, NOCTENEHHO NepemeLLas
| mBUxOK, HabniogaloT 3a CBETOANO-
nom HL1. Kak Toneko oH € nosiene-
| HWEM 3ByKa HAYHET YeTKO FacHyTb Ha
| KOPOTKOE BpeMsl, Uenb AOCTUIHYTa.
Mpyn HeobxoanmocTn noabupatoT
peauctopel R14—R25, nobueasch
NPUMEPHO OAMHAKOBOWN SPKOCTU
CBEYEHUS CBETOAMOAHbBIX TMPNAHA,.

Pegaxtop — B. ®ponos, rpagumka — B. @ponos,
¢oro — asropa

MHorodyHKLUNOHaIbHbIN
AUNKTOPOH "ToBOpPYH™

I. rYAKOB, r. XoTtexoBo Mockosckowi 0671.

CTPOINCTBO, O KOTOPOM MOMAET pedb,

cobpaHo Ha OCHOBE CneuvaIM3vpo-
BaHHOWM MUKPOCXEMbl 3anrcuy/BOCnpon3Be-
[EeHUs TonocoBbiX coobweHuin ISD1620BP
cemeiictea ChipCorder ¢pupmbl Nuvoton
[1, 2]. B omnumne OT ApyrmMx MMUKPOCXEM
3TOr0 CEMENCTBA, UCMONIb30BAHHbLIX B KOH-
crpykumsx [3—8], ISD1620BP conepxut
[OBONBHO MOLWHBIN yeunutens 34 knacca
D (npu Hanpsxxenun nutanms 4,4 B ero

BbIXOQHas MOLLHOCTL Ha Harpyske 8 Om
pocturaer 313 mBT), ytOo n3basnser oT
HeobXoaMMOCTU UCNONb30BaTh BHELLHMI
ycunutens. JnutenbHocTb 3anucu/Boc-
NpPOV3BEAEHUS MOXHO U3MEHSTb B Npee-
nax 13,3...40 c nonbopoM HacToTbl KBaH-
TOBaHUS (N8 3TOro AOCTAaTOYHO 3aMEHUTL
oovH pe3ncTop). Kak n y apyrmx MmKpo-
CXeM CEMEICTBA, rapaHTMPOBaHHOE YNCO
umknos nepe3anucy — go 100 000, onm-
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Puc. 1

TENbHOCTL XpaHeHus uHopmaumm — Ao
100 net. Tok, noTpebnaemMeblit MUKpOCXe-
MOI1 B peXMMe XpaHeHus tHbopmaumm, He
npesbitaet 1 MKA.

Cxema npegnaraemoro auktodpoHa
npeacraesneHa Ha puc. 1. Mukpocxema
ISD1620BP BxntouyeHa nNo TMNOBOM CXeME.
Ynpaensior paboTon ycTponcTea KHOMKa-
mu SB1 ("3anuck”) n SB2 ("Bocnpousse-
nexue”). 3anuck NPoOM3BOAUTCS BCE Bpe-
Ms, Noka Haxara kHonka SB1, Bnnotb o0
MaKkCUManbHOro 3HaYeHus, onpeaense-
MOFOQ 4aCTOTOI KBaHTOBaHWS, KOTOpas, B
CBOIO O4epefb, 3aBUCUT OT COMNPOTUBNE-
Hus peauctopa R4, BKIIOYEHHOrO MexAay
BX0AOM R 1 06wmm nposogom. Mpu ero
CONPOTUMBNEHUU, YKa3aHHOM Ha Cxeme,
4acToTa KBAHTOBaHUS — NPUMEPHO
12 Ky, MakcumanbHas ONUTENbHOCTb
3anucu — 13,3 ¢; npu yBenuyeHumn conpo-
Tuenexus oo 160 kOm yacToTa KBaHTOBa-
HUsi noHmxaetcs 0o 4 klu, a npononxu-
TeNLHOCTL 3anucu Bo3pacTaet 1o 40 c.

BocnpousseneHue 3anncaHHOro cwr-
Hana HaYMHAETCs B MOMEHT Haxatus Ha
KHONKy SB2, npoponxaeTtcs Bce Bpems,
NnoKa OHa Haxara, 1 NPeKpaLLaeTCcs Npu ee
oTnyckaHuu. Bxnountb BOCnpoussene-
HUE MOXHO U OT BHELLUHEFO AaTyvKa, noa-
KAO4aeMoro K rHeagy XS1. PoxHorpamma
B 3TOM Cny4ae 3BY4MT MONHOCTLIO Aaxe
npy KPaTKOBPEMEHHOM 3aMblKaHUW €ro
KOHTaKTOB, a /19 OCTaHOBKM BOCNPOU3BE-
peHns HeobxoauMoO NOBTOPHOE 3aMbliKa-
Hue. Mocne 3aBeplueHns BOocnpoussene-
HUS UK 3anNUCU MUKPOCXEMA aBTOMaTU-
4YECKM NepexoamuT B 3AKOHOMUYHBIA PEXUM.

BuiBog AGC cnyxut ons asTomartude-
CKOU perynMpoBKu YCUNEHUSI MUKPOPOH-
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PAZAMO Ne 5, 2009

Horo ycunutens. lNpu ykasaHHOW Ha
cxeme eMKOCTU koHgeHcatopa C4 obec-
NeYnBaeTCA BMOJSIHE YAOBNETBOPUTENDb-
HOE Ka4eCcTBO 3anv1cu 3BYKOBOrO curHana.
Mpu coeauHeHnn aTOro BuiIBOAA C O6LWLMM
NPOBOAOM  YCUIIEHWE  MaKCUManbHO
(40 pB), a ¢ NNIOCOBLIM NPOBOAOM NUTa-
HUA — MuHUMansHO (6 ab).

Momumo BoiBOgOB SP+ 1 SP-, npeaHa-
3HaYEeHHbIX 415 NOAK/IOYEHUS AMHAMUYE-
CKOW FONOBKU K BLIXOAly BCTPOEHHOrO yCU-
nuTens MowHocTn 34, MUKpOCXema nme-
eT BbiBOg AUD, c kotoporo curHan 34
MOXHO NOAaTh Ha BXOZ, BHeLLHero, Gonee
MOLWLHOro ycunurens.

BuiBoab Veep/Veep M Vge, (COOTBETCT-
senHo +U,,. v obwmin nposoa) npeaHa-
3Ha4YeHbl AJ19 NoAaYn HanpsHKeHuss nuTa-
HUR HA aHaNoroBYIO HYaCTb MUKPOCXEMBbI,
Veeo ¥ Vegp — Ha umdpoByI0, BLIBOA Vg, —
obwumii NPOBOA BCTPOEHHOTO yCUNUTens
mowHocTu. Paspgenenve ueneit nutaHus
UCMONL3YETCH /I YMEHbBLLEHUS LLIYMOB, B
paccMmaTpvBaeMOi KOHCTPYKUMW 3TO He
o6s3aTensHO, Tak Kak B KA4eCTBE 3BYKO-
u3anyyatens npuMeHeHa manorabaputHas
FONOBKA.
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Puc. 2

Ceetogmnog HL1 vHAMUMpPYET pexum
paboTbl MUKpOCXeMbi. Mpu 3anucu ¢oHo-
rpammel Ha ee Beigoae LED Huskuit ypo-
BEHb, NMO3TOMY CBETOANOA, CBETUT MOCTO-
fIHHO, B PEXUME BOCNPOU3BEAEHUS YPO-
BEHb NEPUOAUYECKU MEHSIETCS C HU3KOrO
Ha BbICOKUiA, 1 HAO6OPOT, NO3TOMY CBETO-
avop, muraet. Tok Yepes Hero OrpaHuyu-
BaeT pe3uctop R5.

B anxrodoHe npuMeHeH 3NeKTPETHbIA
MUKpodpoH BM1. HyxHbih pexum paboToi
3apaH peancropammu R1—R3.

BOnblWKMHCTBO getaneit yCcTpoUCTBa
yCTaHaBnnBalOT Ha neyaTHoi nnate
(pMc. 2), 3roToBNEHHOM U3 OQHOCTOPOH-
He GONbFMPOBAHHOIO CTEKIOTEKCTONUTA.
Bce peavctopbl n koHgeHcaTopel C2, C3,
C5, C6 (nepBbie C A0MNyCKaeMbIM OTK/IOHe-

HWEM OT HOMWHana *5 %, BTOpble —
+10 %) — Tynopaamepa 0805 wnn aHano-
rMYHbIe O/19 NOBEPXHOCTHOrO MOHTaxa.
WX MOHTUPYIOT Ha CTOPOHE NeYaTHbIX NPOo-
BOAHUKOB. OcCTanbHbIE KOHAEHCATOpbl —
K50-35 unu aHanoruvvHble UMMOPTHLIE,
Hanpumep, cepumn TK dupmel Jamicor,
LWTbIPEBYIO YacTb passema X1 (PLD14) n
ceetoauon HL1 (nioboro Tuna B kopnyce
avameTpoMm 3 MM) yCTaHaeBnNMBAKOT Ha
NPOTUBONONOXHOK CTOPOHE NNaThl.

Hedukcupyembie B HAXaTOM NONOXe-
Hum kHonkn SB1, SB2 — PBS10B-2 nnun
npyrue manorabaputHeie. MHe3no XS1 —
EY-512 (ayauo rHespo moHo JR2315
anametpom 3,5 mm). JuHamuyeckas
ronoeka — mManorabapuTHasi MOLLHOCTbIO
0,5...1 BT co 3BYKOBOI4 KaTyLUKOI CONpo-
TuBneHmem 8 Om.

Murator ycrpoiicTeo ot Gatapewn, co-
CTaBNEHHOM M3 TPEX COEAUHEHHBIX NOCNe-
[OBaTenbHO ranbBaHU4YECKUX 3NEMEHTOB
Unn akKyMynsTopoB Tunopasmepa AAA.

CMOHTUMPOBaHHYIO NNaTy, OCTanbHbie
netann avktodpoHa U KOHTelHep C ane-
meHTammn Gatapen pasmewalT B Camo-
[ENbHOM MK NOAXOASLLEM MO pa3Mepam

rOTOBOM KOpMyce 13 nnactMacchl. ABTOp
MCNONb30Ban MMEILWUINCH B npopaxe
kopnyc BOX-FBO8 ¢ BHeLLHMY pa3mepa-
mn 140x50x17 MM (B HEM MOXHO yCTaHO-
BUTb AUHAMUWYECKYIO FONIOBKY ANAMETPOM
He 6onee 40 1 BuicOTON He 6onee 12 Mm).
Jns coeauHeHmns ¢ AuHAMUYECKOI FONOB-
kot BA1, MukpogpoHoMm BM1, kHOonkamu
SB1, SB2, rHe3pom XS1 ("Oatumk”) 1 KOH-
TeitHepoM Gatapen nUTaHUst UCMONb3YIOT
OTpe30K 14-XunbHOro nnockoro kabens
FRC-14-31. Ha ogHOM €ro KOHUE MOHTUPY-
10T OTBETHYIO YacTb pa3bema X1 (FC-14P F),
[PYroit paspensior Ha napbl U npu-
namBaloT K BbIBOAAM YKa3aHHbIX AeTtaneit.
Bupa Ha MOHTax annapara nokasaH Ha
puc. 3.

Co6paHHbii M3 UCNpaBHbIX AeTanew
OvkTOdOH HanaxuBaHus He TpebyeT m
HauuHaeT paboTaTtb cpasy nocne Bkove-
HUsl nuTaHus. EQUHCTBEHHOE, YTO MOXET
noHanobuTbCs, — 3TO 3aMeHa pe3ncTopa
R4 pnns yBenuueHus oiMTENbHOCTU 3anu-

cu/Bocnpoussenenus. OoHako cnemyet
MOMHUTbL, YTO MO Mepe ee yBEeNnuieHus
Ka4ecTBO 3By4aHus ¢oHorpaMmbl Byaer
YXYALIATHCS.

DOunkTopOH MOXHO McCnons3oBaTh AN
cambix pasHblx uenen. Hanpumep, OH
6yner noneseH B TPEHMPOBKE MPOU3HO-
LIEHUA NPU U3YHEHUN UHOCTPAHHOFO A3bi-
Ka, Npu 3aHATUAX C Noroneaom, HaNnoOMHUT
O CPOYHBIX Aenax, KoTopbie Heo6xoauMo
BbINONHUTL CEroAHs (ans 3TOro ux nepe-
YeHb HaOo 3anucaTb HakaHyHe). W, koHey-
HO Xe, OH MOXET CnyxuTb 3abaBHOI OeT-
CKOW UFPYLLKOM MN1 CYBEHUPOM.

Wcnonb3ys pasnuyHbie AaTivky, nog-
KnoveHHble K rHe3ay XS1, auktodoH
MOXHO NPUCNocoBuTL AN19 ONOBELLEHUS O
HanONHEHUN BaHHbI, O NPOTEYKE, BO3rO-
paHun. MoaKMIoYMB K HEMY KHOMKY KBap-
TUPHOFO 3BOHKA, NONYyYMM YCTPOMCTBO,
M3BELLAIOWEE O NPUXOAE rocTen 3apaHee
3anucaHHbIM peYeBbiM cOOBWEHNEM nnmn
My3bIKanbHbIM ¢pparMeHTOM. C faTunKOM,
KOHTaKTbl KOTOPOr0O 3aMmbikKaloTCsi Mpu
OTKPbIBAHMM BXOAHOW OBEpu, OUKTODOH
HaNOMHUT O HEOBXOAUMOCTH nepes yxo-
[OM BBIK/IIOYUTL CBET, 3neKTponprbopst

ras, 3aKkpbiTb BOAOMPOBOL-
Hble KpaHbl; NONPUBETCTBYET
Bac, Koraa Bbl BEPHETECH
[OMOI4, a B Balle OTCYTCTBME
. ... OCTAHOBUT rPO3HLIM OK-
\ PUKOM NOTEHUNANbHOro
° BOpa, NbiTalowerocs orpa-
6uTh Baly KBapTUPY (B KaX-
[0M U3 3TUX CNy4aeB, KOHEY-
HO, ponxHa 6biTh 3anmncaHa
i cooTeeTcTByloLias  poHo-
rpamma). Pasymeetcs, Ouk-
TOGOHY MOXHO HaTU 1 apy-
roe npuUMEHeHue — BCe
3aBUCUT OT Balleit TBOpYe-

cKoir paHTazuu.
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Urpywka-cyBeHup "Tup”
A. MAMUYEB, n/o LLlatanoBo CMoneHcko# obn.

3ra 3abasBHas UrpyLIKa-cyBeHup uMuTupyeTt pabory Tupa. Ctpenok —
MBILLUOHOK — C 33BHUAHBIM YyNIOPCTBOM BEAET CTpenbby no NoABUXHOM
muwenn. YacTo npomaxuBaeTcs, HO MUHOTAa NOC/1aHHaA UM CBETOBas
nyns nonagaeT B MULLIEHb U TOTA4a pa3faeTcs 3ByKOBOM CUrHan...

Cxema UrpyLLKW npeacTtaBneHa Ha
puc. 1. YCTpOCTBO COAEPXUT TpU re-
HepaTtopa MpPsSIMOYrONbHLIX UMMYNbCOB C
YacTtotamu noeTopeHus npumepHo 6 (DA1)
1 0,1 My (DA2, DA3), oecsTU4HbIN CHETHUK

BnusaOT. Bce nHamnkatopel 06ecToyeHs!, B
CIOXETEe — nayaa.

MocmoTpMM Tenepb, 4TO MPOU3ONJET,
ecnu Ha Bbixogax mukpocxem DA2 u DA3
OAHOBPEMEHHO YCTaHOBUTCA YPOBEHb
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(DD1), <¢opmupoBarens Hanpsixenuss nor. 0. B atomM cnysae cyeT4mk pas3bnoku-

ynpaenexus muwenbto (DD2.1—DD2.3),
curHanuaartop nonagaHus B uens (DD2.4,
HA1) n Tpy HgvkaTopa: noneta nynu (cee-
Toanopet HL1—HLS5), nonoxeHus noasux-
HOWM Muwenn (Munnuamnepmetp PA1) un
noseneHus ctpenka (pene K1). leHeparop
Ha Mukpocxeme DA1 3apaet temn cTpens-
661, Ha Mukpocxeme DA2 — pnMTenbHOCTbL
nay3, Ha DA3 — wuHTepBan BpemeHu, B
Te4YeHne KOTOpPOro BO3MOXHO NonaaaHue B
uenb. CopMecTHas pabota aTux ycTpoincTs
yNpaensieT pa3suUTUEM CIOXeTa.

Mpy Hanuuum Ha BbIxOAe (BbiBOA, 3)
Mukpocxemul DA2 (a cnepoearensHo, n Ha
COEeIMHEHHOM C HUM Bxoge R cuetuvka
DD1) nor. 1 pabota cueTymka 3abnokumpo-
BaHa, Ha ero Bbixoae O (BbiBog, 3) — Takom
Xe& YpPOBEHb, @ Ha BCEX OCTanbHbIX —
nor. 0. BbixooHbIE CUrHaNbi MUKPOCXEM
DA1 n DA3 Ha paboty ycTpo#nctea He

poBaH (Ha Bxoge R — nor. 0) 1 HaunHaer
cYMTaTh TAKTOBbIE MMMYNLCHl, MOCTYNaio-
wwe Ha ero Bxon CN (BbiBOZA, 14) C BbIXOAA
reHepatopa Ha DA1. B peaynsrarte Ha Bbi-
xopax 0—9 DD1 nocnepoBarentHO BO3HU-
Kaet ypoeeHb nor: 1. B MOMeHT ero nosiene-
HUSA Ha Bbixoge 1 (BbIBOA 2) MULLEHD,
3aKpenneHHasl Ha CTpenke Munnuamnep-
metpa PA1, nogHuMaeTcsi, ocTaeTcsi B 3aTOM
MONOXEHUN HEKOTOPOE BPems (NOKa BbICO-
KU1 ypOBeHb NPUCYTCTBYET Ha Bbixopax 1 n
2), a 3aTem (C NoSIBNIEHNEM €ro Ha BbIXOAE
3) napaet. OQHOBPEMEHHO OTKPLIBAETCS
TpaHaucTtop VT1, cpabatuiBaer pene Ki
(coeanHeHHas ¢ ero skopeM ourypka
MbILLUOHKA fiepraeTcsa, UMUTUPYS OTAauy
pPYyXbsl) n BCnbixuBaet ceetoauon HL1,
UMUTUPYA BLICTPEN.

C nosienexvem nor. 1 Ha Boixopax 4—7
nocneaoBaTenbHO 3aXMFalTCs CBETOANO-

ol HL2—HL5, uHavumpys nonet nynu K
muwenn. OQHaKo, NMOCKONbKY MULLEHb K
3TOMYy BpPEMEHU YXe€ ynana, nonagaHus
HeT. OTCyTCTBYET M 3BYKOBOW CUrHa nona-
AaHUs, TaK KaK Ha Bbixode anemerta DD2.3
HU3KUI1 ypoBeEHb, anod VDS 3akpbiT 1 Ha
Boixone DD2.4 npucyTcTBYET YpPOBEHDL
nor. 1. Tak pasbirpLIBaeTCs CIOXET NpoMa-
xa nocne BbicTpena. flanee uvka noBTO-
pPSIETCS A0 TEX MOP, MNOKa HU3KUIA YPOBEHb
Ha BbIXofie MrKpocxemebl DA2 He cmeHuTCs
BbICOKUM, KOTOPLIA NepeBefeT CYeTHmK
DD1 B ucxopHOE COCTOSIHWE, M B Pa3BUTUN
CIOXEeTa HacTynuT nayaa.

Ecnu xe ao HacTynneHus naysbi nor. 1
NOSIBUTCH Ha BbiIxoAe Mukpocxembl DA3,
KapTuHa 3MeHUTCS. Tenepb Npu BLICOKOM
ypoOBHe Ha Bbixopax 0 1 9 cuyetymka DD1,
Koraa OTKpbiThl anopbl VD1 u VD4, Ha
Bbixoge anemeHta DD2.1 6ynet npucyT-
cteoeatb nor. 0, Ha Beixoge DD2.2 —
nor. 1, Ha Boixoge DD2.3 — Takxe nor. 0.
JAuron VDS B 3TOT MOMEHT 3aKpbIT U MUNN-
amnepmeTp PA1 obectoueH (MULLEHL — B
nexavem nonoxenuun). MNpu nepemelte-
HuM xe nor. 1 N0 BCeM OCTallbHLIM BbIXO-
aam cyetyurka auoasi VD1 1 VD4 3akpbiTh,
Ha Bbixoae 3nemMeHTa DD2.3 nopaepxuvea-
eTcs ypoBeHb nor. 1, a avogn VD5 OTKpbIT
Yyepe3s MUNIMaMNepMmeTp Te4yeT TOK,
OTKJ/IOHSIA €r0 CTPENKY C MULLIEHBIO B pabo-
yee nonoxexue. MoaTomy Nocne BCrbILLKK
ceetoamnopa HLS, korpa nor. 1 nosiensieTcs
Ha BbixOoge 8, MUWEHb euwe NOAHATA,
BLICOKMIA YPOBEHb Ha BbIXOAE 3neMeHTa
DD2.4 cMeHsieTCs HU3KUM 1 3BYKOU3Ny4a-
Tenb HA1 uapaet curban nonagaHvs nynm
B MuULLEHb. B cneayiowem takre nor. 1 Bo3-
HUKaeT Ha Bbixoge 9 M MuLleHb nagaer,
rnocne 4ero U1K rnoBTOPSIETCS.

Mutaetcs urpyLuka ot AByX COELAMHEH-
HbIX nocnegoBatensHo Gatapeit TMNopas-
mepa 6F22 ("KpoHa") HanpsikeHvem 9 B
kaxpas. CpepHuin notpebnsemblit TOK —
okono 20 MA. [insi NOHWXEHUs Hanpsxe-
HUS [0 3HAYEHUs!, MaKCUMaJILHO J0MyCTuU-
moro gnst Mukpocxem cepum K561 (15 B),
npumereH ctabunurpon VD7. Owon VD6
3awmuaer TpaH3uctop VT1 OT npoTuBO-
3AC, BozHuKaoLet B 06MoTke pene K1 B
MOMEHTLI €r0 OTMYCKaHUs.

BonblUMHCTBO aeTaneit UrpyLuKu MOH-
TUPYIOT Ha nevaTtHon rnare (puc. 2) u3
OLHOCTOPOHHE (PONBLFUPOBAHHOFO CTEK-
norexctonuta. OHa paccuuntaHa Ha npu-
meHeHne pesuctopos MIT, kepamuue-
ckmnx koHgeHcatopos KM (C4—C6) n ok-
CUOHBLIX UMMNOPTHLIX, Hanpumep, cepumn TK
¢bupmbl Jamicon (octanbHbie). CBeToano-
abl HL1—HL5 (no6oro tnna, aocraroyHo
ApKo ceeTtswmecss npu Toke 4,5...5 MA)
yCTaHaBNMBAIOT HA NeYaTHoN nnare, Yep-
TEX KOTOpOi nokaszaH Ha puc. 3. Ons
KPENNEHUs ee Ha OCHOBaHWMU UrpPyLUKU
MCNONbL3YIOT rakn M3, HaBMHYEHHLIE Ha
pe3bboBble KOHULI M-06pa3Hoit CTOMKM,
COFHYTOI U3 CTanbHOrO npyTka Avamer-
pom 3 mm. 3Bykounsnyyatens HA1 — nbe-
30KepaMUYECKuii C BCTPOEHHLIM reHepa-
Topom HPE1606A, HPE272 (aBTOp ucC-
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TOHKCW DNPOBOMCKM.
OnuH ero konew, cru-
©al0T B BUAE KONBYKa
1 QUKCHPYIOT npa-
BbiM BUHTOM Kpenne-
HUS LLKANK!, 3 APYyT ot
narvbaoT TakuMm 06-
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Nonb30BaN AHANOTMMHOE YCTPOWCTBO OF
KoMnboTEPa "POGOTPOH").

Kax ynOMUHanOCk, purypka MbllOH-
Ka-CTpenka NPUBCAUTCH B ABUXEHUE
(aepraeTcs B MOMEHT BHCTPENa) Mexa-
HMAMOM 3NEKTPOMArHUTHOFO pene K1.
Astop ucnonszosan P3CY ¢ nacnoptoM
PC4.524.201 [no-HOBOMY — UCNONHEHME
PC4.529.023-01). Mogomayr 1akxe pene
aToro TMNa ¢ nacnoptamu PC4.524.200
(PCA4.529.023-00), PC4.524.209 (PCA.529.
029-07), PC4.524.213 {PC4.529.029-09).
Bopabotky Ana MCNONL3ICBAHUS B UrpyLU-
Ke BLIfIONHAKT B TAKO NOCNEA0BATENLHO-
cti. BHavane akkypatHO HeGonbLIUMMK
naccarnkamu uni Gokopesamu paseasnt-
LIOBBIBAIOT W YAANFHOT ASIOMUHUEBSIA KOp-
nyc. 3aTeM BLIBMHYMBAIOT BUHT Kpenne-
HUSI K MAarHWTHOW CUCTEME NNACTMacco-
BOW KONOOKWU C NOABMXHBIMY KOHTaKTaMK
¥ YOANAIOT ee, OTKYCUB MPOBONOYHLIE
CTOWKW, K KOTOPbIM NPWNAaAHb! 1X BbIBOOB.
OTKYCHIBAIOT U LUECTL BLIBOLAOE KOHTAKTOB
pene ¢ npoOTUBONONOXHOW CTOPOHL
MNacTMaCcCOBOFD OCHOBAHWA (OCTABNSIOT
TONLKO BLIBOAK 0BMOTKY).

Depxatens GUNypK MLIWOHKA U3ro-
TaBNMBAKIT U3 MAMKOWU CTANBHOM NPORONO-
Kk aunametpom 0.8...1 mm. KoHuw 3a-

K*—"GB2

K*="HA1

K SA1(+"GBf)
KK1

K*+"HAL

K“~"HL1-HLS
K*—"PAL

Puc. 4

rOTOBKM AnuHoh 80...90 Mm
ceubalctr B BMAE 3MEenku, Oc-
TABLLEHCH POBHOW HacTU Npm=

K K1 par gopmy Bykebl T 1 Npw-
K HL1 KnenBalwT kneem "Momewt"
K HLS KOPOTKYIC HaCTh K AKOPI0 pene,
KHL4 a AVHHYIO — K DUrypKe mbl-
woHka eoicoton 50...80 mm,
BHPE3AHHON U3 TOHKOro Kap~
K*+'PA1 T0Ha. B coBpaHHOM BUAE 3TOT
iy
. \
.
Puc. 6

Y3EN NOKa3aH Ha puc. 4. Ha ocHoBaHWU
WrPYLUKY €ro 3aKpennaioT raikov, HaBuH-
YEeHHOU Ha PeasGOoBYIO LINUNLKY pene.

B xawecTee OCHOBb y3na ynpasneHus
MULUEHBLIO UCNOAL3YIOT MEXaHW3M MU=~
aMmnepmMeTpa MarHMTO3NeKTPUNECKOA CHC-
TeMbl C TOKOM MOAHOrC OTKNOHEHWSA
crpenket 1...3 MA. YacTe ero kopnyca c
BALMTHHIM CTEKAOM W LLKANY YAANSIOT, 8 K
CTPENKE NPUKRENBAIOT ByMaxHyo uryp-
Ky MueHu (pmuc. §). Ans TOro 4T06H
CTpesKa He OTKAOHANach Bonee 4eM Ha
nonoBWHY Pabo4ero yrna, McnonL3yioT OF -
paHVHMTENDL, U3rOTORNEHHLIN M3 OTPE3Ka

xa npubopa ynupa-
nace B HEro npu
OTKNOHEHUN  NpPU-
MEPHC HA NONOBVHY
paboyerc yrna. fina
YCTAaHOBKU HA OCHO-
BAHUU MIPYLLIKW UG-
MONL3YIOT fifa Yronka
U3 AMCTOROrC anio-
MMHUERBOFO  CcMna-
Ba TonwuHOM 1.
1.5 Mm, 3akpennen-

Puc. 5

HbIX C  MOMOWGID
raek Ha Wnunbkax-
A" BHIBOARX Npubopa.
lfortoeute  yano
yCTaHaBNMBAKIT HA
ofemM ocHoBaHmm
{waccu) kopobua-
~ TOh $OpPMBI, U3ro-
TOBNEHHOM M3 nMC-
TOBOWM MNaciMacch
{nonuctmpon, opra-
= HM4ECKOE CTeKno,
CTEKNOTEKCTONUT).
OcHOBHYID newaT-
HylO nnary u Gara-
peEV nNUTaHus 3a-
KpPENNAIOT B Noasa-
ne waccun. Ana npu-
DAHWA KOHCTPYKUMK 33KOHYEHHOro BWAA
vcnone3yloT  GymaxhHsie  gekopauum
{prc. 6), a ana nydweit COXPaHHOCTH
NOMELLAIOT B KOPMNYC, CKNEEHHBIA U3 NpO-
3payYyHOro OpraHUiEcKoro CTEKRa.
CobpanHoe u3 MCNPABHBIX AeTaneit u
6€e3 owMBOoK B MOHTaXE YCTPOWCTBO HakM-
Haer paboTare cpa3y Nocne BKIIOHEHWS
nutaumns, EQUHCTBEHHOE, YTO MOXET No-
HAL06UTLCS, — 3TO NOAGOP KOHOEHGATO-
poe C1—C3 ana yCTAHOBKM XEnaemoro
PasBUTHA CIOXETA.

Pegaxtop — B. Pponve, rpsigmka — B. @ponoa,
HANCCTPEUMWA — 81002

‘¢
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R150ASP B a¢dupe c octpoBa lNornanpg

pamkax npaszaHosanus 150-netus co

aHs poxaeHus AnekcaHapa Crena-
HOBU44 [TonoBa KONNEKTVE MOBUTENLCKOR
paauocTanuum MaexHOro Paauo4acToTHO-
ro ueHtpa Poccumt RF3C cOBMeECTHO ¢
Corosom pagmonobuvenein Poccun npo-
BEN PaguoaKCrneguuuir Ha OCTpoB

lfornavn 8 ®uHckom 3anuee. Opraww-
3aTOPLl ATOM BKCNegUUMIA CHMTanNK, 4TO B
AHW, korpa otmevaeTcea 150-neTwe, Gyper
O4€Hb CUMBONMYHO BLIMTK B 3duUp C OCT-
pPoOBa, Ha KOTopom 103 ner Haaap, Haxoan-
nacb 0AHA U3 PAAMCCTaHUU Nepeol 8
MUPE NPaKTUHECKON PaanonuHnKn (Mexay

150 nery A.c.rlonoav

Ixcnenuyus moburenscxad pagmocrany
Fnasnore pagwosacrotoro uenrpa -
RF3C na octpos Fornanp

12-18 mapva 2009 rop

N

ORHo 113 paboNmnx MECT PafroIXCIEANLINA.

-

Mavra ¢ YKB aurennoi v Ppnarams Poccuss u CPP rorosa

K noaveMy.

nocka FPYL s CPP.

ocvposamu [ornaua n Kyrcano). B cocrar
KOMaHAL BOwnu Poman Tomac (RZ3AA),
INeonma Muxanesckuin (RL3BW), Cepreir
Aptemoe (RA3DOX), Poman Tlanyy
(RL3DW} u AmuTtpmia Kocapes (UA3IND).

W3 aHTEHHOrO X03RUCTBA PAAUCIKCNe-
avupna Mcnone3oeana StepplR (moaudwu-
kaums c gwanasocsom 3,5 MIy), RR-33
{"POBuH30K"), NONYBONHOBHE OWNONW HA
3.5 MMy u 7 MMy W-735 1 anTenHy Ha
144 MINy F-23. PesepeHoe nuTaHne obec-
ne4usan GeHsoarperar va 4 kBr. Anna-
pavypa ~— ICOM 756 PRO I, ICOM 746
PRO v ICOM 7000, a Takxe nopraTMeHble
paarocTaHyum Ha 144 MMy

OpHuM M3 caMbiX HANPSXEHHLIX W
OTBETCTBEHHBIX fHel Owin 16 mapra —
AeHb npasgHoBaHuna wbunes A. C. MNo-
noea. B 3107 geHb B Halleil CTpaKe 1 3a
pyfexom oTMedvanu 310 cobuitue. Mo
BCEW CTPAHE N3 MECT, CBA3AMHbIX C uMe-
Hem [lonoea, 3Byvanu cCneunansHue
No3bieHble. OrpOMHan apMug paamonio-
OuUTENeit Co BCEro Mupa CTPeMHNack Cas-
3aTLCA B 3TOT A€Hb C KOUNEMHBIMK CTaH-
uuamu. One 3kcneauuumn 1akxe Gwino
O4€Hb BAXHO NPOBECTV MakKCUManbHOe
KONUYECTBO CBRA3EN B 3TOT AEHL.

17 MapTa COCTOANCH MOXOQ Ha COMKy
vM. A. C. lMonoBa k mecty, rae 109 net
HasaA Haxoaunca nepenaTquk NEPBCN
MPAKTUHECKOR PRouonnHMY, Lienbio noxo-

»

Tenepy na conke A. C. flonosa ecTe MeMOpPHanshHas

JONNYASD
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na 6biN0 YyCTaHOBUTL MaMSATHYIO AOCKY B
yecTb 150-netus co gHs poxaeHus A. C. Mo-
nosa. Jo conku OT MEecTa PacnonoXeHus
pagmocTtadumm R150ASP npumepHO 8 km,
13 KOTOPbIX MPUMEPHO 4 KM yAanoch npe-
oponetb Ha ausensHoMm “Ypane”. Oc-
Ta/lbHaa HacTb MapLupyTa NpoLuna B ropy
MO CHEXHOW LenuHe ryBuHO Mo KONEHO...

Ha BepiunHe conku HaxopsTcs ycTa-
HoBneHHble B 1968 r. konnekTuBamm
KayHacckoro, Puxckoro, TannuHckoro,
BunbHIOCCKOro 1 MUHCKOro paguo3aBo-

noB B Yectb A. C. lNMonoea crena u ky6 n3
HepxasewLlen cranu. Ha Hem n 3akpenu-
NV NAMSATHYIO fIOCKY 3KCNeamuun.
Mopnepxky B NOArOTOBKE U NpoBeae-
HUK 3TOrO MEPONPUNATUS OKasanu PyKOBO-
autens PepnepansHoi cnyxGbl N0 HAA30-
py B chepe cBa3Kn, UHOOPMAUMNOHHLIX
TEXHONOrNIN N MAcCOBbLIX KOMMYHUKaUMiA
Cuthukos C. K., aupekTop masHoro pa-
AMo4vacToTHOro ueHtpa HacnegHwkos B.
A., TeHepanbHLI AMPEKTOP PaanNo<acToT-
Horo ueHtpa Cesepo-3ananHoro depe-

pancLHOro okpyra Yeptkos K. A. v ero nep-
Bblit 3aMecTuTenb AbakyHuuk A. T., Maka-
poe B. M.

YyactHuku akcneavumu  Nony4vnmn
60nbLIOE YAOBNETBOPEHME OTTOrO, HTO UM
yOanocb AoHectu Ao papuonioburenei
BCEro Mmpa Bectb 06 aToit gare B UCTO-
pumn yenoeevecTea. puyemM He TONbKO O
106mnee BeNnKoro pycckoro y4eHoro A. C.
Monoga, HO 1 00 OpraHu3aumu UM Nepeoi
NPaKTUYECKOot paauoNMHUK A CnaceHus
kopabnsa v nogen. [ ]

OMnnombl, NOCBALLEHHbIE
A. C. Nonosy

l06uneitHoiit punnom “"AJIEKCAHAOP
CTENAHOBUY nonoB 150 JNET”
yupexgeH ®ryn "MnasHoiit Papuovac-
TOTHbI? LieHTp”. Ero BbIJaloT BCEM NULEH-
3UpOBaHHLIM paguoniobutensm 3a pa-
AMoCBA3Y (HabnoaeHus ), NPOBEAEHHbIE C
nobutensckuMn  paguoctaHuuamm Poc-
CUK, PaCNONOXEeHHbIMU B MECTaX, FAE XWUN
npaboran A. C. MNonos: CaHkT-lNeTepbypr,
KpoHwranr, Ekatepunbypr, KpacHo-
TypbuHCK (CBeppnoeckas o06n.), MNepmb,
Ypomns (Teepckass 06n.), ¢ pagnoctaH-
UMSMKM, UCNONL3YIOWMMK ChneymanbHbie
no3biBHbIEe B 4ecTb 150-netuss A. C. MNo-
rnoBa, a TaKxe ¢ NbUTensCKuMu pagmo-
cTaHyuaMmn MuHkomceaan u [haBHOro
pPaanoyacToOTHOrO LeHTpa.

168 mapra 2009 roa

AUnnoMm

Ha aunnom 3acumTeiBaloTcs paauoces-
3n, nposefeHHLIe B nepuoa ¢ 1 mapra
2009 roga no 1 mapra 2010 ropa. B 3avet
WAyT PaavoCcBNA3n, YCTaHOBNEHHBIE MIOOLIM
BUAOM MOAyNsiLum (B TOM v1cne n umdpo-
BbiMU Buzamu). NOBTOpHbIE PaAOMOCBA3N
He 3acuuTbiBaloTcH. Habniopatensm gun-
NOM BbIIAETCS HA @aHANOMMYHBIX YCNOBUSIX.

CroumocTe aurinoma ans paguoniobu-
Teneit Poccun — 75 pybnein. Betepanam
BOB, a Takxe AEeTCKMM U IOHOLLECKMM KOJ-
NEKTUBHBLIM PAAUOCTAHUMSM AMNIIOM BblAa-
erca 6ecnnatHo. Ansa 3apybexHbIX paano-
niobureneit crommocTb aunnoma — 3 IRC.
3asBka Ha AVNNOM COCTaBfSETCH B BUAE
BLINUCKU M3 annapartHoro xypHana. Mpu-
HUMAIOTCA 3asBKM MO MoyTe 1 no e-mail.
Menepxep aunnoma — AptemoB Cepreit
(RA3DOX). Agpec o/ OTnNpaBkut 3asiBKU MO
e-mail: <rf3c@rambler.ru>. No4yToBbLIA aa-
pec ans 3aseku u nepesoga: 142160, Moc-
koBckasi obn., Moponbckuit paitoH, Bo-
poHoBO, ab. aul. 33, Aptemosy Cepreio
MeTpoBuuy.

Dunnom "150 net Anex-
caHgpy CrenaHOBuYy
MonoBy” yupexaeH PO
CPP no CeepanoBckoit
obnactm. Ol Bblpaetcs

~ -~ BCEM NUUEH3UPOBAHHLIM
HOBUJIEMHbIN paguoniobutenam 3a pa-
A. C. Monos anoceasn (Habniopexus),
150 neT npoBeAeHHble € nobu-
TEeNbCKUMK PaanocTaHum-
DOVA Tnasioih papmosectomimb useps gmn Poccun, pacnonoxeH-
- HbIMU B MECTax, rae Xun u
pa6oran A. C. lNonoe: Kpac-
o — HOTypbuHCK  (CBEpAnoe-
ckast obnacts), JonmaroBo

Mty ) s Simnd Aprasn L. 1. RAIDOX

Heobxooumbie ycnosuss — QSO He
MeHee 4eM C AsyMsi I06unenHbiIMu pagmo-
CTaHUMAMU U OOHOW U3 CNeaylowmx
pagmnoctaHumin: RSBAWA R7M — crtaHumm
MwuHkomceaaun PP, RF3C — craHuus
[NaBHOro0 pPagmno4acToTHOFO UEHTpa.
RF3T — cTaHuus paanmoYacTOTHOFO LIEHT-
pa MpuBonxckoro PenepanLHOro oKpyra,
R1ASP — craHuuss MMHHO-OPULEPCKOro
knacca r. KpoHwranr.

Bcero Heobxoaumo Habpate 150 ouy-
KOB. Paguocesian ¢ 106uneliHbiMyu niobu-
TeNbCKUMK pagmnocTaHuusimm, pabortas-
wumm B cBn3un ¢ 150-netnem A. C. lNMonosa
(R150AP, R150ASP, R150DMP, R150IP,
R150RP, R150P, UESCAP, UESCRP), paiot
no 30 oukoB. QSO c nobuTENnLCKUMK
paguocTtaHuusmm R3AWA R7M, RF3C,
RF3T, R1ASP — no 20 o4koB, QSO ¢ niobu-
TeNbLCKMMU PaauoCTaHUUSIMU U3 FOPOAOB,
yKa3aHHbIX BbiLLe, — MO 2 O4Ka.

(KypraHckas obnactb), Exka-

BT e eI ST ST ST L ST SR LT e TEPUHOYPF, MepMb, CaHkT-
Ne

Metepbypr, Yoomns (Teep-
ckas obnactb), HwxHuit
Hoeropoa. 311 paguocesiav gaioT no 2
ouka. QSO ¢ pagnocTaHuUsIMK, UCNONb-
3yIOWMMK  CrieyuanbHble NO3biBHbie B
cesa3n ¢ 150-netmnem A. C. MNMonoea, patot
no 30 oukoB. Heo6x0auMbBIM YCNOBUEM
aensiotrcs QSO He MeHee YyeM C OBYMS
106uneHbIMM CTaHUMSIMK 1 OAHOWN, pabo-
Tarowert un3 Ceepanoeckon obnactu:
R150DMP, UESDRP, UESCAP, UESCRP.
Bcero Heobxoammo HabpaTtb 150 o4koB.
Ha aunnom 3acumTLIBaIOTCH PaauoCesi-
3n, npoesegeHHble ¢ 1 sHBaps no 31 ge-
kabps 2009 ropa. Bua moaynsumm nio6oi,
BCe AauanasoHbl. [lOBTOpHbie CBS3MN
(HabniopeHrs) He 3aCHUTLIBAIOTCS.
CroumocTs gunnoma ans paguontobu-
Tenent Poccun — 80 pybneit, BeTepaHam
BOB # neTtcko-l0HOWECKUM KONNEKTUB-
HbIM paguoCcTaHuMaM OUNNOM BbIAAETCH
6ecrinatHo. Ans 3apybexHbiX pagvonto-
6uteneir ctoumocts aunnoma — 3 IRC.

" 2008 r

3asBka — BbLINUCKA M3 anNNapaTHOro Xyp-
Hana. Meneoxep punnoma CyMuH
Bnapumup (RVICQ). Aopec anf BLICHINKK
3asBOK M onnatel gunnoma: 620062,
Poccus, EkarepunHbypr-62, ab. auw. 111.
KoHTtakTHbIit e-mail: <RVOCQ@mail.ru>.

BuiMnen “Us3oGperavens Paguo
A. C. lNonos. 150 ner co Aua Poxae-
Hus" ydpexgeH PO CPP no MNepmckomy
kpaio u Mepmckum dunuanom OIyM "PyLY
N®O". Ero BoipaoT 3a paguoceaan (SWL)
Ha nioBbix NOBUTENBCKMX AVana3oHax BCEM
paauoniobutensm mupa. [ns 3toro CO-
vckarento Heobxoammo Habpatb 150 oukoB.

Mpu BLINONHEHUN YCNOBUIA BEIMNENA Ha
KB couckarenam mna Poccumn n ppyrux
ctpaH CHIM QSO ¢ memopuanbHeIMKU CTaH-
umsiMu, paboTa KOTOpbIX NOCBSILLIEeHa Nams-
T A. C. Nonosa, aatoT 20 O4KOB; C paavo-
nobuTensMu PernoHOB, CBA3aHHLIX C Aes-
TencHocTbio A. C. Monosa (R1A R1C, R3|,
R3T, R6A R9C, RIF, R9G, R9Q, ROA OHS,
UU (r. Cesactononb), W(r. Yukaro) — 5 o4-
KOB; C OCTa/lbHbIMU POCCUACKMMUY Paamo-
craHumamum — 1 ouko. O6sizaTenbHbIMU
snalorcs Tp QSO © MeMopuanbHLIMK
paguocTaHumsmMm unn ¢ 7 pernoHamu,
CBSA3aHHbIMU € gesiTenbHOCTLIO A. C. lMo-
noBa. [1ns OCTabHbIX COUCKATENEN O4KU
yOBauBaioTcs, a 06s3aTenpHON sBnsieTcs
opHa QSO ¢ mMemopuanbLHOW paguocTaH-
umen nnn QSO ¢ aBymsi permoHamu, Cesi-
3aHHBIMK € gesstensHOCTLIO A. C. MNMonosa.
IMOBTOPHLIE CBS3U HE 3aCHUTLIBAIOTCS.

Mpu BEINONHEHUW YCNOBWIA BbIMNENA
Ha YKB Heobxooumo Habpatb He MeHee
1500 KM CyMMapHOit [ansHOCTU CBSA3Ei.
B 3asBke ykasbiBaetca QTH-nokarop
couckarensi 1 QTH-nokaTops! KOpPECMNOH-
nenHtoB. Ha YKB noBTOpHbIE CBA3M 3ac4u-
TLIBAKOTCS HA Pa3HbIX Anana3oHax.

Ce#3ut Ha BbIMMNEN 3acuuTbiBaloTes ¢ 1
mapra 2009 roga no 31 pekabps 2009
ropa. 3asBKa COCTaBNseTcs B Buae
BLINUCKK M3 annapaTHOro XypHana v 3aBe-
pseTtcs ABymsi paguoniobutensmu. Ons
paguonoburenen Poccuun Beimnen Gec-
nNNatHelA U BLICLINAETCA NUCbMOM Ha
appec couckatensi. MIHOCTpaHHLIM comc-
Katensm Heo6xooMMO KOMMEHCUPOBATb
MNOYTOBbIE pacxodb! B pa3mepe 4 IRC unm
2% (MOXHO B Ux py6nieBOM 3KBMBANIEHTE NO
KYPCy Ha ieHb OTNPaBKU 3asiBKU).

3asBkM U onnarta BLICLINAKTCH Ha
agpec: 614056, r. Nepmb, ab. suw. 172,
Hockosy Cepreto Bopucosudy. OHu moryt
6bITh NOAAHLI B ANEKTPOHHOM BMAE Ha e-
mail:<r9f-award(at)mail.ru>. Npn nony-
YeHun 3asiBKM Ha e-mail, couckarenio B
TeyeHue Tpex aHen Gyner BbiCNaHO Nog-
TBEPXAEHME. 3a8BKN HA BLIMMEN NPUHU-
matotcsa go 1 mapra 2010 roaa.
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U3mepeHune koadbPuumneHnTa
YKOPO4YE€HUS N BOJIHOBOIroO
conpoTuBNeHuna Kkabensq

Huxkona TUXOHOB, noc. ArpoHom [AuHckoro p-Ha KpacHo-

AapCcKoro Kpas

pY M3rOTOBNEHUN CUMMETPUPYIO-

WMX n cornacylowmx yCTpOMCTB,
BbICOKOYACTOTHLIX (PUNBTPOB U  TakK
Ha3blBaEMbIX HACTPOEHHbIX NHUIN nepe-
fayin U3 BLICOKOYACTOTHBLIX KOAKCUanb-
Hbix kabenelit HeO6xo0aAuMMO 3HaTbL KOA(-
durumeHT ykopouerus kabens K. Haxe
ecnu u3BecTtHa mapka kabens, He Bcerga
MOXHO HaWTN 3Ha4YeHune 3Toro Koadodu-
uUueHTa B cnpaeBo4YHOi nutepartype. B
cratee W. Hukenbbepra "PacveTt yko-
po4YeHus  KoakcuanbHbix  kabeneir”
("Papgno”, 1964, Ne 7, c. 31, 32) npuso-
AUTCA MeToauka onpegeneHus Koadou-
umeHTa ykopoueHus. Ho gns Toro, 4tobbl
BOCNOSAb30BaTbCH 3TON METOAUKOWN,
Heobx0aMMO B3ATb U3 CMNPaBO4YHUKA,
paccuyuTaTts UNN U3MEPUTb MOFOHHYIO
€eMKOCTb kabensi u ero BONHOBOE COMNpo-
TUBNEHWe, 4TO ObIBAaET He Bceraa BO3-
MOXHsIM. MHoraa paguoniobutenu npm-
MeHsI0T Kabenu, y KOTOpbIX M30nsuus
BbINONHEHA B BUAe TPyOOK M3 pasHbixX
OV3NEeKTPUKOB, unn kabenu, y KOTopbixX
BOKPYr LEHTPanbHOW XWUibl HABUTLI U30-
nupyowue nentol. MNpowe u, rnaeHoe,
HapexHee 3TOT KO3hOUUMEHT u3Me-
puts. Ona atoro notpebylorca aBa
CaMbiX PacnpOCTPAHEHHbIX U3MepU-
TenbHbIX NPUBopa — BLICOKOYACTOTHLIN
reHepaTop ¥ nNaMnoBbIli BONbLTMETP.
leHepaTtop mMoxeT 6biTb No6oro TMNa ¢
4acTOTOl BLIXOAHOrO HanpsixeHus 8o 30
n 6onee merarepu, Hanpumep, reHepa-
TOp CTaHAapTHLIX curHanos M4-18A, M4-
102 unn r'4-116. B kayecTBe BONLTMETPA
MOXHO MUcnonb3oBartb n6on mMunnu-
WA BONBTMETP Ha COOTBETCTBYIOLWMMA
4YacTOTHbIM AManas3oH, UMEIoWUn BbICO-
KOOMHBLI  BbIHOCHOM BY npo6Huk,
Hanpumep, BK7-9, B7-36, BY-15 unu
B3-48. ns npoBepeHus N3MepeHuit

BUHY [ANVHBI BONHBLI, COOTBETCTBYIOLLEN
yacToTe reHepartopa. MamepuB HacrToTy,
npu KOTopoit B kabene yknaabiBaeTcs
Luenoe 4YMcno NoNyBOJSH, MOXHO onpeae-
nuTbL ANuHY BONHbl B Kabene. U ata
anuvHa 6ygert B K pas kopoue, 4eM B CBO-
6onHOM npocTpaHcTBe. OTHOLWEHUE
ANNHBI BONHbLI B CBOGOAHOM MpOCTpaH-
CTBe K A/iMHe BONHbl B Kabene un ectb
K03 duumneHT ykopoieHun K.

BonbTMETP MOKaxXeT MakcuManoHoe
HanpsXeHuWe, UMEHHO KOraa Ha Bcek
A/INHE Pa3OMKHYTOro kabens ynoxurcs
Lenoe YUNCNO NONYBOSH, T. €. KOrAa OTHO-
weHue

2l 12),

roe ¢ — pnuHa kabens; Ay — AnuHa
BONHLI B kKabene 6yneT Lenbim Yyucnom.
Tak kak Ax = Tk = c/(fK), rae T —
nepwop konebanus; v — ¢asosas cko-
pOCTb; C — CKOPOCTbL CBETa, TO MOXHO
OKOHYaTeNbHO 3anucarb
¢ 2(Kf -m, (1)

M 12) ¢

roe m — uenoe ymcno; f — vyactora reHe-
paropa.

NamepuB aBe cocegHue Yactotoi f, n
f;, HA KOTOPLIX BONLTMETP NoKa3an Hau-
6onbllee 3Ha4eHWE, MOXHO BLIMUCAUTL
KO3pOUUMNEHT YKOPOUHEHUS:

K=o
20(f, - 1,)

NS NOBLILLEHUST TOYHOCTU U3Mepe-
HUS CNneayeT NocnefoBarensHO onpene-
NUTL HECKONLKO 4HaCTOT, Ha KOTOPbIX
nokasaHusi BONbLTMeTpa A0CTUraloT MaK-
cumyma. Torgoa okoHvaTensHo $hopmyna

2)

Heobxoaumo cobpartb Cxemy, NpUBEOEH-
HYl0O Ha PUCYHKe, a TakXe WU3MEepUTb
OnuHy kabens.

N3mMepeHnss ocHOBaHbl Ha TOM, 4TO
npu nogknioyeHn kabens K reHepaTopy
B HEM, B Cnyyae ecnu ero npoTUBOMO-
NOXHbIA KOHEL, UNKU 3aMKHYT HaKOPOTKO
unu pas3omkHyT, 6yayT o6pa3oBLiBaTHCH
CTOS4Me BOJHbI, NYYHOCTU HanpsiXeHus
KOTOPbLIX OTCTOSIT APYr OT Apyra Ha nono-

l
R1 61 | < |
lerepamop | ——<
e Koaxcuans-
/Z_b/u
IpobHuUK |4 Aaoens
Bonbmmemp e

Ans pacyerta npuMeT Bug

k==t
207, - )

rAe N — 4ucno 3HaYeHumn 4acToOThl, Ha
KOTOPbLIX NOCNEAOBaTENbHO MONy4YeHbl
MakcumanbHble NoOKa3aHUs BONbTMETPA.

N3 dopmynel (3) cneayet, HTO 4Yem
6onblwe anuHa kabens ¢, Tem Gnuxe no

(3)

yacToTe Apyr K apyry 6yayT pacrnonoxe-
Hbl M@KCMMYMbl HanNpaxeHus n, cneno-
BaTenbHO, ¢ 60nbLUelt TOHHOCTLIO MOXHO
namepnTb KO3OOUUMEHT YKOPOHEHUS.

NamepeHunss npoBOANTCH Cnenyiowmnm
obpasoM. YeBenuuueas 4actoty reHepa-
TOpa, OTMEeYaloT Te 3HAYEHUS HaCTOThI,
Ha KOTOPbLIX BONSTMETP MNOKa3an Makcu-
MyMbl  HanpsixeHus. Yactoty nyduwe
M3MEpPATb YacToToMepoM. [na pacuyeta
MOXHO MCNONb30BaTh U NOCNEeAoBaTENb-
Hble 3HA4YeHWs 4acTOTbl, HA KOTOPLIX
BONLTMETP MnoKasan HauMeHbllee Ha-
npsixeHue. PasHuubl HUKAKOM HET.

Hanpumep, npy gnuHe kabens 12 m
Hanbonblune 3HA4YeHUs HanpsXeHun
nony4eHbl Ha yactortax 8,87; 17,44; 25,70;
34,14; 42,30 v 50,43 MIy. Bcero —
wecTb 4acToT, T. €. N = 6. Torpa

_ (n-1)c _
245, -1,)
B 5.3-10° _
2-12.(5043-887)-10°
=1,503849~15.

4)

Ons uamepeHuss BONHOBOIro COMpo-
TUBNEHUs kabGensi UCNonb3yeTcs Ta Xe
cxemMa, HO Ha NPOTMBOMONOXHOM reHe-
paTopy KOHuUe kabens mexay ero onner-
KO 1 BHYTPEHHUM NPOBOAHUKOM crnepy-
€T BK/IOYUTb MOACTPOEYHLIN PE3NCTop
HommHanoMm 330 OM. XenatenbHO npu-
MeHuTb peaunctop CIN3-19, Makcumanb-
HO YKOPOTMB €ro BbiBOabl. N3amepeHue
OCHOBa@HO Ha TOM, 4TO NPU CONPOTUBNE-
HUKM Harpy3ku kabensi, paBHOM €ro BOn-
HOBOMY COMpPOTUBNEHUI0, B Kabene
obpasyetcs Gerywas BonHa. B atom
cny4ae Ny4yHOCTEN U Y3NOB HanpPsXeHus
no gnuHe kabens Her, U NPU M3MEHEeHUn
4acToThl reHepaTopa BONLTMETP NOKa-
3bIBAET MOYTU OLHO N TO XE Hanpsixe-
Hue.

M3mepeHns NpoBOASRTCS Cneayouwmm
obpazoM. OBuxoK pe3ncTopa ycTaHaBs-
NUBalOT B NONOXEHME, NMPN KOTOPOM
CONpPOTUBNEHME paBHO Hyno. N3meHsis
4acTOTy reHeparopa, U3MepsioT Hanps-
XEHVe B PSAOM PacronOXeHHbIX Makcu-
MyYME U MUHUMYMeE. HacToTy reHepaTopa
OCTaBNSOT COOTBETCTBYIOWEN MNN MakK-
CUMYMY WU MUHUMYMY, U, U3MEHNS
COMPOTUBNEHNE PE3UCTOPA Ha KOHUE
kabens, ycrtaHaBNUBAKT nNOKasaHus
BOMbLTMETPA paBHbLIM cpefHeMy apud-
METUYECKOMY MexXAy noka3aHusMu B
Makcumyme u MuHumyme. Hainpennoe
TakuMm 06pas3om conpoTuBNEHVE nepe-
MeHHOro peaunctopa 6ynet paBHO BON-
HOBOMY conpoTuenexuio kabens. B atom
cny4ae npu nepecTpoike 4YacToTbl FeHe-
paropa nokas3aHus BONLTMETpa He
AONXHB U3MeHATbCH. [ns npoBeaeHUs
Taknx U3MepeHNini BMECTO reHepartopa u
BONnbTMETpa yaobHee NpuUMEHUTL name-
putene aMmnNNUTYAHO-4aCTOTHbIX Xapak-
TepucTuk (A4X). U, namensn conpotme-
neHwe pesuctopa Ha koHue kabens,
Heo6xoaMMO Ha 3KpaHe uaMepuTens
AYX nonyunThb, HACKONBKO 3TO BO3MOX-
HO, NpsaMyl0 nuHMO. BonHoBoe conpo-
TuBneHue kabenss Gyfer pasHO COnpo-
TUBNEHUIO NEPEMEHHOr0 pe3ucTopa.

Penakrop — C. Hexpacos, rpagpmxa ——IO ;H,apees
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NMpocton SDR-TpaHcueep
AunanasoHa 3,5 My

MporpaMmioe obecneuexue

QO4enb BaxHaa 4acte SDR-TpaHcuBe-
pa — €ero nporpaMMHoe ctecneveHue.
DQyHKUMIO 0DPabOoTKK NPUHKTBIX CUrHAN0B
MOXET BRINOAHSATL pAA nporpamm: Rocky
[2], SDRadio {3], Winrad [3], PowerSDR
[4], MOCKGK Tranceiver [5]. BaxHa takxe
NPON3BOAWNTENLHOCTE  MPMMEHEHHOTD
KOMMBIOTEPa. TakTOBaA 4acTorta erc npo-
ueccopa ponxkHa BuiTs He menee 1 MU, a
obvem G3Y — He meHee 512 Mbant.
ABTOp MPOBEPUN BCE YNOMAHYTHIE NPO-
rpaMmel, Haubonee nNo Bkycy npuLinack
Winrad (egMHCTBeHHas, ycnewHc pabo-
Talowan nog Windows 98}, ccotenHo ee
rpadpuyeckuii nHtepdeinc. Hepoctarku
3TOM NpoOrpammbl — COBMECTUMOCTL
TONLKO C 16-pa3pAaaHbIMK ayAuoKapTamm
{p xoMnuioTepe aeTOpa Obina ycTraHoene-
Ha 24-paspsaHan SB Audigy2) n pabora
TONLKO B PEXMME NPUEMA.

MNpaktuyeckn BCE nporpammpl Aal0T
BO3MOXHOCTb YCTAHABAMBATL  OYEeHb
Y3KyIO NONCCY NPONYCKaHUS (A0 HECKONKL-
KUX NECATKOB repu}, Ang wero 8 o6b4HOM
npUemMHUKe noTPE6oBaNcs Gbl CNOXHLIA
KBapueabit hunsTp, MMEIoT 4eTko pabo-
Tawwyto cructemy APY, cnocotHL NPUHA-
MaTb CUrHaNb! He Tonbko CW 1 SS8, Ho u
AM 1 YM. Hannywums kauecTeOM 3syva-
HUSA 1 GONBLUM YMCNOM CEPBUCHBLIX hYHK-
uMit oTnuNaerca nporpaMma PowerSDR.

Bubop nporpamm, KOTOpLIE MOFYT
paboTaTh U B PEXUME Nepenaqv, LOBCb-
HO orpasuqeH. 310 — MOKGK Tranceiver
{Hanbonee yaotHoe NoAKMOYEHNE K KOM-
NBICTEPY, HO K, K COXANEHUIO, CAMBIR
“WyMHBIA" NpremHUK), PowerSDR (HyxHO
TONLKC HaliTh B MHTEepHETE €e Bepcuio,
paboTaloWyl0 C YCTpOMCTBaMK Tuna
SoftRock. CamMaa pacnpocipaHeHHas
BEpCUA 3TOI ONUMU HE uUMeeT. MOXHO,
OAHAaKo, CaMOMy NEPEKOMNUAMPOBATH
NPOrpaMMy, e€ UCXODAHLI TEKCT OOCTY-
neH). Mocnearsa n3 0BCYXAAEMbIX NPO-
rpamm — Rocky — paeT BO3MOXHOCTb
pabotate ToNbkC CW, xoTA B Gyaywmx
Bepceusx cbeluaoT eeectu 1 SSB.

Mepece, HEM NPULLACCHL 3AHATLCHA, —
NOWCKOM ApalBepOB ayanckapTyl, 06ec-
nevvsalowwx 24-paspagnyic obpaborky
3ByKa NP 4acToTe KeaHTOBRaHus 96 kM.
OpuruHaneHue apaneepsl Windows XP
3TOrO HE NO3BONRICT.

Bropoih npobnemoit cvan uabbiTok
MY3bLIKANBLHBIX YCTPOMCTR, NOGKNIONEHHBIX
K KOMMbloTepy nNo wuie USB: tenedown
VoIP ¢ rpomkorosoputenyt. Mpuunocs,
OTKPbIB H@ NaHEnW yNpaBneHUs NYyHKTY
“3BYKM ¥ ayAnOyCcTpoiMCTRa”, yKasarth B
KadYerTee yCTPOMCTR 3anucu 1 BOCNPOU3-
BEAEHWA 3ByKa ayawokapTy SB Live 24-bit
M BKAICYWTL NUHENHBIA BXOA ayamoKapTe!
(o yMonyaHmo Obin BKMIOHYEH MUKPOGOH-
HBIA BX0A). MHE NpULLNOCE CHAYaNa BKIO-

Oxouvanne.
Haueno cx. & “Paano™, 2008, Ne 4

Jna nepexoga Ha nepegayy A NCNb30-
sancs ¢ynkuymnein MOX (knaemuei F9) —
310 KNABRMATYPHAA MMUTAUMA OOKLINHOro
ronocosoro VOX. CurHan nepexknicyeHmns
TpaHcuBepa POPMUPYETCA HA KCHTaKTe 4
JEBATUKOHTAKTHOFC pasbema RS232
{KOHTaAKT 5 — oBLWIA).

B 3aBucumocTM OT wmcna m Tuna
uMelowmxea ayauokapt SDR TpaHcueep
MOXHO NOAKIONUTE K KOMNBIOTEDY TREMSA
cnocobamm:

1. Ayauokapty Audigy 6ea otaensHoro
MUKpPO(OHHOrO BXOM4A NOAKMNOHANT, KAk
MOKGK, Heobxonum aipaneep ASIQ4ALL, nokasaHo Ha pmc. B (orcyrcreyowme Ha
COHOBPEMEHHO OOGCHYXMBAWOLUMIG HB-  CXeME HOMUWARANe SNEMEHTOR HE rpuse-
CKONLKO ayAnoKapT, DPUYEM MHOFOE L[EHH B OpUinHane — npusM. pPes.).
3aBUCUT OT €rc Bepcun. 310 nozscnneT  [MpevMylecTeC 3TOF0 PEeeHns — Hau-
WMCNONL30BaTL ONN Nepeaayn v NpueMa  Mexsbluee s$ucno ayguokabeneit (scero
OTAENbHLIE ayamokapTel. HyxHan KoHdu-  asa CrepeochOHNYECKUX), HELOCTATOK —
rypauua NRoFpamMmbl NOKA3aHa HA CKPUH-  HEOOXOAMMOCTb UMETL PEAE C YETHIPhMA
wotax puc. 6 pne, 7. rpPYNNamit KOHTaKTOR Ha NEPEKNIOYEHME.

yuTe BXOA S/Pdif, a nanee nepexiounTLCa
Ha NUHEAHBINA.
Y1o6el paboratek C© nNporpaMmon

{ 4SO Soundcard ¢ Ports
S Drivee | Asio4ALL v2 ~| COMport [com <]
| Conkrol Panel || hendkeyordeh  [crs ]
RXIQNp®  {SBLivel 20.681/SBLiel 24022 ] Dk DR »
| Speskerout  |SBLivet 26.b81/SBLive\ 24082 v] PTTin oo~
Mgt [SBlnel 2enk1/SOLvel b2 ] Common high o =
| TXIQouput  [sBlLivel 24tk 1 /SBLivel 266k 2 v| PITtoTX RS = {
serplerste 41k 4%k @ 96k (192 — ;
r TR Hardware —
| Power fo HEaw cw
RX Samping

[ o iatay (rormal setting) =l

Hardware {Hardware2 | Ganeral | Display | Recording | DS Freguendes | Controts | Keyboard | Golows |

o« | cowed | Apply f
Puc. 6
Single Soundcard Hardware —
Sngla card 174
Soundcard Mixer Entry Recordng source
RXEvert  fsBlivel 20ni ~| [unen ~]
TXEvent  [SBLivel 2400 ~] {unean i

Hard A { General | Display | Recordro | DSP | Frequendes | Controls | Keyboard | Golours |

concel_ |




Ha cxeMe KOHTaKThl NOKa3aHbl B MONoXe-
Hum "Tlpuem”.

2. OmnyaeTtcs ot nepeoro cnocoba
NULWb TEM, HTO ayauokapTa UMeeT Hesa-
BUCUMBI MUKPOGMOHHbIA BXxO4. Heno-
CPEeACTBEHHO K HEMY U NOAKIOHAIOT MUK-
POGOH, HTO YMEHbLUAET A0 ABYX HEOGXO-
OUMOE YUCNO FPynn KOHTaKTOB pene.

3. Vimelotes age ayamokapTbl, K npumMe-
PY, MHTEFPUPOBaHHAA B MAaTEPUHCKYIO Nnary
(16 pa3psnos, 48 kl'u) Nnoc ycraHoBNEHHan
B cnot PCl 6onee coeeplieHHas, Hanpu-
mep, Audigy. B atom cnyyqae notpebytorcs
yeTbipe ctepeokabensi, OoHaKO OTnagjaet
HeobxopumocTb B pene. B kavecTse npu-
€MHOM cneayeT UcrnonbL30BaTth ayanokap-
Ty nydwero kadectea. K nepepatowen
BbICOKUX Tpe6GoBaHMiA He NPeSbLABNSETCS.

BHelwHve pasbembl ayanokapt UMEKoT
LBETOBYIO MapKMpoBKY. CuHee rHe3no —
06bIYHO COBMEWIEHHBIE IMHEWHBIN U MUK-

SSB) 1 u3bupatensHOCTL NPUEMHMKA MO
3epkanbHOMYy KaHany 3aBucsT oT 6anaHca
¢a3 1 amnnuTyn B KBaapaTypHbiX KaHa-
nax. Jocturaetcs OH NMyTeM COOTBET-
CTBYIOLE  HACTPOMKM  NPOrpamMmbi.
BONLWKMHCTBO Nporpamm MMEIOT pPexum
asTomaruyeckonn 6anaHCUpPOBKKM, €ro
PEKOMEHAYETCS UCMONbL30BaTh. Pe3ynb-
TaT GanaHCUpPOBKM B pexume npuema
MOXHO OLEHUTb, CPaBHUBAs YPOBHU CUr-
HanoB, PacnonOXeHHbIX Ha OCK YacToT Ha
PaBHbIX PACCTOSHUSX OT YaCTOTbl FETEPO-
[MHA, HO MO Pa3Hbie CTOPOHbLI OT Hee.
JOns nepBbIX OMLITOB NpyemMa si PeKo-
meHayo nporpammy Rocky, ee npeumy-
wectBo — Hebonbwoe 4ucno napameT-
POB MpPOrpammel, KOTOpbIE HEoOXoaMMbI
N8 Toro, 4To6bl NporpamMa Havana nem-
creoBartb. lpexae Bcero B okHax View u
Settings Heo6x0OMMO 330aTb MCTOYHUKU
CUrHanoB (ayAuoKapTsl, MMeKoLMecs B
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POGDOHHBIM BXOALI (KAKOM N3 HMX BKOYEH,
onpegensieTcs HaAcTPOMKOW Apaisepa).
Ecnn atm Bxopopl pasgenbHble, TO cUHee
rHE340 — NUMHEWHbIA BXOA, a po30BOE —
MUKPOGhOHHLIN. THE340 NMHENHOrO BbIXO-
na 3eneHoro ugeTa.

Ons npaeunbHOro BbibOpa kaHana
npvemMa (BbIlLe MNN HUXE HYacTOTbl reTe-
POAMHA) MOXHO BOCMONbL30BaTLCH MNPO-
rpaMMHoIt onuueit Swap I/Q nnn nome-
HATL MECTaMU NEBLI U NPaBkIt CTepeoka-
Hanbl ayauokapTel. MpaBunbHOCTL Nog-
KNIOYEHUss Mpole BCero npoBepuTb,
Habniopas Ha 3kpaHe NPOrpamMMHOro aHa-
nM3aTopa CcrekTpa OTKAMK UCNLITATENBHO-
ro BY curHana n3esecTHoM 4acToThl.

YpoBeHb NOAABNEHUA HEXENATENLHOM
60KkOBOIt NONOCHI (B pexume nepenaqv

K ronosHbiM
TenedboHam

?*—»Buxon npasblil

K Bxogam TLC274

KkoMmnbtoTepe). O4eHb BAXHO MNPaBUNLHO
YCTaHOBUTb CMELLEHNE BXOAHbIX CUrHa-
NIOB Ha OrpefeneHHOEe 4YUCNO YPOBHEWN
KBaAHTOBaHUS. 3TUM A06MBAIOTCH MaKCK-
ManbHOro NOAABNEHUsI  3epKanbHOro
kaHana. MHe, Hanpumep, NPULLNOCH ycTa-
HoBUTbL NapameTp "Shift right chanel data”
paBHLIM —1.

Mpu pabote ¢ noGo NPorpamMmon Ha
3KpaHe CnexkTpoaHanu3aropa MOXHO Ha-
6nopate HEKOTOPLI NOOLEM  YPOBHS
Lyma poBHO Ha yactote retepoamHa. OH
0co6GeHHO 3aMeTeH, NOKa Ha ayauoKapTy
eule He nogaHbl CUrHanbi NMPUEMHUKA.
BuHosara B aTOM 0AiHa N3 COCTaBNSAIOLLMX
CO6CTBEHHOIO LWymMa YCTPOMCTBA, Tak
Ha3blBaeMbih PNVKKEp-LUYM, CNeKTpab-
Hasl NAOTHOCTb KOTOPOro U3MeHsIeTcsl Mo

3akoHy 1/f. Ee HEBO3MOXHO YCTpaHUTb,
MOXHO NULLbL 3aMacKMpoBaTh, UCMONb3YN
CBEPXMaSOLYMSILUNE YCUNUTENN, Hanpu-
mep, AD797. B npodeccuoHanbHbIX ycT-
poicTeax uudposont 06paboTku curHa-
noe ans 60pL6LI C HNmKKep-LLYMOM 4acTo
NPUMEHSIOT CABUM CMEKTPa CUrHanoB Ha
HECKONbKO kunorepu. Hanpumep, ans
nonynsipHoro ycunutenst NES532 xapak-
TepHa CnekTpanbHas MNOTHOCTb BXOAHO-
ro wymoBoro Toka 4 nA/My'? Ha vactore
10 u, a Ha yacToTe 1 kY OHA NagaeT Ao
0,4 nA/My'%. Yutute, 4TO LWYMOBLIE Napa-
MeTpbl yeunutenen ¢ O4MHaKOBLIMU Ha-
3BaHMAMM, HO PasHbIX NPOM3BOAUTENEMN,
MOryT 3amMeTHO pasnuuatbes. O6pa-
wamnTe BHUMaAHME UM Ha OGyKBEHHbI
MHOEKC MUKPOCXEMBI.

XoTsi nepebie ONbIThl NPUEMa MOXHO
npou3BectTn ¢ 0ObIYHOW BCTPOEHHOW B
MaTEepPUHCKYIO nnaTty KOMMbioTepa ayamo-
kapToit (16 paspsaos, 48 k), ans noece-
nHeBHoIt paboTwl, a Tem 6onee ansa yya-
CTUSI B COpPEBHOBaHusiX, HyxHa 6onee
coBeplieHHas, Hanpumep, Audigy (24
paspsina, 96 kly). Haunydwas u3 noece-
MECTHO AOCTYMNHLIX ayanokapT ans SDR —
Delta44. OpHako ee ueHa, No MoeMy MHe-
HUWIO, CNULUKOM BbICOKA M HE OKYnaeTcs
rnony4aeMbIMU NMPeMMyLIECTBaMU.

OauvH 13 nepBbIX BAPUAHTOB CXEMBI U
nevaTHoOM nnartbl PaCCMOTPEHHOFO TpaH-
cuBEPA MOXHO HaMTW HAa UHTEPHET-CTPa-
Huue ero astopa [6].

JINTEPATYPA

2. Shovkoplyas A. Rocky 3.6 SDR software
for the SoftRock radio. — <www.dxatlas.com/
Rocky>.

3. The Weaksignals pages of Alberto, I2PHD. —
<http://digilander.libero.it/i2phd>.

4. FlexRadio PowerSDR™ 1.x Features and
Capabilities. — <http://www.flex-radio.com/
Products.aspx?topic=powersdrix>.

5. Munro D. MOKGK SDR Decoder Software
"KGKSDR" — <http://www.mOkgk.co.uk/
sdr/index.php>.

6. Orodzinski R. Strona domowa SQ4AVS.
— <http://sqd4avs.googlepages.com> .

Marepwan noprorosun
A. BONTUIA
r. Mocksa

Oxonyanme.
Havano cm. Ha c. 54

Ovnnombl

"CeBepHblit KOHBOK PQ™. 3T10T ANN-
NIOM MOCBSILLEH NOABUIY MOPSKOB M NneT-
4YMKOB, COMPOBOXAaBLiKNX Kopabnu c
BOEHHBLIMU rPy3aMn CTpaH — COKO3HUKOB
CCCP B roabl Benukoit OtevectBeHHOM
BOVHBI. YTO6GLI NONy4nTHL €ro, Heobxoau-
Mo Habpatb 65 ouko. Jliobutensckue
paguoctaHumn CLUA, Kanagbel v ABCT-
panuun paiotT no 15 o4kOB 3a Kaxayto
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cBs3b; Benukobputanmm n Ucnangum —
no 10 04KOB; paguocTaHuMmM BETEPaHOB
Benukont OteyecTBeHHOW BOWHBLI, a

Takxe paguonobureneit MypmaHckon m
ApxaHrennckomn obnacrtewn (Poccusi) — no
5 oukoB. Ob6s13aTENBHBIMU A5 NONYHEHUS
avnnoma sBnsoTcs cBs3an ¢ Benuko-
6putanuein, CLUA, MypmaHckon u Ap-
xaHrenockon obnactamu (Poccus). Be-
TepaHam Benukoit  OTeuvecTBEHHOM
BOMHbI OCTaTO4HO HabpaTb 30 O4kOB.

B 3auer uayt QSO c 1 asrycrta 2006 r.
no 31 mas 2010 r. MoBTOpPHLIE CBA3U
3aCYMTHIBAIOTCA TONBKO Ha pa3HbIX aua-
nasoHax unu Apyrum BUAOM U3NYHEHUS.

CroumocTb aunnoma ans poccuin-
cKkux paguonioburteneit u ans paguonio-
6utenert GnuxHero 3apybexbs —
100 py6., ana papguoniobuteneit panb-
Hero 3apybexbss — 5 USD. 3asBku Ha
OUNNOM 1 ONNaTy Hago HanpaensTb No
appecy: CmupHoB C. B., ab. au. 28,
Mockea, 109469. ]
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RQPAAMNO®

"PAAUO" — O CBA3U

PAAMO Nt 5, 2009

O HacTpoMke MHOroamanasoHHOM

KOMOMHNPOBAHHOW aHTEHHbI
Apxanguii MTPOCKYPSIKOB (UA3URB), r. UsaHoBO

ocne nybnukaumm B XxypHase onuca-

HUS aHTeHHb! [1] B peaakuuio ctanu
nocTynaTts NMCbMa C BONPOCamMK, Kacaio-
LUMMUCH HACTPOMKU €€ OTAENbHLIX Y3N0B U
B3aUMHOFO BNUAHUSA 3NEMEHTOB Npw
opHOBpeMeHHOM paboTe Ha pasHbix auna-
na3oHax.

Mpexae NOSICHIO, NOYeMy cTaTtbsl 3a-
KaHumMBanace cnoesamu: "Tlpoctosana aH-
TeHHa 6onee Tpex NeT 1 B HaCTosILLiEE Bpe-
M$i AEMOHTMPOBaHa OIS YKPENNEHUS He-
KOTOPbIX €€ 3neMeHTOB". Tak BOT, CNy4uB-
LUMACS OfHAaXAbl CUMbHBLIA LUKBAN BETPA
COrHyn aHTeHHy nop, yrnom 90° kak pas B
TOM MecCTe, FAe PacrnonoXeHO COornacyto-
wee J-koneHo (y3en B Ha puc. 2). 310
npou3owno wu3-3a o06pa3oBaBLuerocs
60nbLLIOro NpoBMCa OAHOM U3 KanpoHO-
BbIX OTTSXKEK BEPXHEr0 fipyca, a Takxe
n3-3a TOro, YTO NPUMEHEHHas ABaaua-
TMMuUNIuMMeTpoBas Tpyba Gbina He u3
aopaniomuina 16T, a U3 HEM3BECTHO-
rO anloMUHUEBOrO cnnaea (3nemeHT
NOABECKM CTApOM OKOHHOWM rapAuHbl),
KOTOpLIM OKasancs HenpoyHbiM. 3a
HEeMMEHVEeM ApYroin NPULLNOCH BLINPS-
MUTb NOrHyTYIO TPYOY, 1 Ans ee ycune-
HUA HapeTb Ha Hee nNacTMacCoBYKO
BOAONPOBOAHYIO TPYOy C noaxoasivm
BHYTPEHHUM auameTpom. OpHoepe-
MeHHO Bbino yBenu4eHo Ha 250 MM pac-
cTosiHvEe Mexay yanamm A n B (onpege-
nsieTcs BbiABUraemoit u3 yana A tpyboit
auametpom 20 MM), Kak Toro Tpebosanum
pes3ynsraTtel MU3MEPEHUIA, NPUBEAEHHBIE
B TEKCTe N OTpaxeHHble Ha puc. 9B [1].
Ha 3T10T 3neMeHT KOHCTPYKUMKN Takxe
A1 NPOYHOCTU Bbina HaaeTa nnacTMac-
cosas BoaonposoaHan Tpyba. Bece atn
MOMEHTH CNeAYET Y4YECThL NPU NMOBTOPE-
HUW @HTEHHBI.

OTpemMOHTUpOBaHHas aHTeHHa bbina
BOAPYXEHA HA CBOE MECTO Npu NOMO-
WX MBAHOBCKUX paguoniobutenen
UABUTL n UA3UCS, 3a 4T0 MM Bbipa-
Xalo OrpoMHyio 6narogapHoCTb.

Iina HacTponku ¢punstpa-npobku Ha
OTCEeKaeMyl0 4acTb aHTEHHbI (HUXe
buUnLTPa) HAaMaTLIBAKOT KaTYLUKY CBA3U.
Ee obmotka, HamoTaHHas BUTOK K
BUTKY, copepxut 15...20 BUTKOB MOH-
TaxHOro Nposoaa cevetnem 0,3...0,5 mm?
B MNBX u3onsuun. Karywky HamartbiBaioT
Tak, 4To6bl 6bina BO3MOXHOCTL nepeme-
warb ee no Tpybe. Butku ckpennsiot nso-
NEHTON, NMPEenaTCTBYIOWEN MX pacnonia-
HUIO. KaTyllky coeauHSAIOT CO CTPENOYHBLIM
nameputenbHeiM  npubopom  (aBTop
ucnonb3oean Mynstumetp L14342-M1)
Yyepe3 repMaHueBbI AMof, HanpuMmep,
O311A,  duneTpylowmin - KOHOEHcaTop
emkocTteio 0,01...0,1 Mk® nogkniovatoT
napannensHo knemmam npubopa. B aH-
TEHHY OT TpaHCuBepa nOJAIT CUrHan
yacrotonn 145 My u mowrHocTeio 20 Br.
lMonoxeHwe KaTyLlKu CBA3U ONpenensiior
Mo MaKCUMyMy OTK/IOHEHUS! CTPesIKK Npu-
60pa, 4TO COOTBETCTBYET MY4YHOCTM TOKA.
MNMepBoHauanbHO BeIGUPAIOT Takou npeaen
namepeHuss Toka, 4Tobbl nNpubop He
3awkanuean. o mMepe nopcTponku

dunsTpa-npobku perynupoBkoit 3a3opa
MexXay nnacTuHamu ero KoHaeHcatopa
(nogrubas ux) Npubop NepeknioHalT Ha
6onee 4yBCTBUTENLHLIN Npeaen Mamepe-
Hus. Mockoneky avon O311A HaunHaer
OTKPLIBATLCS YXKE NPY HANPSXEHUU OKONO
0,1...0,15 B, T0 N0 Mepe HaACTPOIKN KOH-
Typa B PE30HAHC U YMEHLLUEHMIO TOKA B
OTCEeKaeMOoM 4YacTu KaTyLLUKy CBSi3u Cnefy-
eT nepemewiats 6nMxe K Ny4HOCTU TOKa
Wn yBENUYMBATL MOLLHOCTL NepenaTyun-
Ka, ecnv ecTb Takasi BO3MOXHOCTb. MuHu-
ManbHOe 3Ha4YeHVe TOKa, 3a(pUKCUPOBAH-
Hoe npuBopOM, COOTBETCTBYET HACTPOMKE
¢uneTpa B pe3oHaHc. Bmecto BapuaHTta
KOHAEeHcaTopa, NPEMIOXEHHOrO B CTaTkLe,
MOXHO NPUMEHUTbL OObIYHBIN NMOACTPOEY-
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KaTyLUKW XapaKTepU3YIOTCH BbICOKOIA CTa-
OGUNBHOCTBIO U MPUMEHSIIOTC B KOHTYpax
reTepoauHOB, LUIMPOKONONOCHLIX YIMY B
[ranasoHax KOPOTKUX WU YNbTPaKOPOTKMX
BONH. Npu BBEAEHUM MOACTPOEYHUKA U3
HEeMarHMTHOro Metanna nHAyKTUMBHOCTL U
[OBPOTHOCTL  KaTyLUKU  YMEHbLLAIOTCA.
Mpu pacyete B nporpamme MMANA Bnus-
HUe MegHoro kabensi Ha pPe30HAHCHYI0
yacToTy GpunsTpa-npobku He yuteHo. OHo
KOMMEHCUPYETCH HECKONbKO GonbLuen
€MKOCTEI0 KOHIeHCcaTopa Npu HacTpoiike
(B Hawem cnyyae 6...7 nd, nony4yeHo 3Kc-
nepumMmeHTansHo, npotne S nd no npo-
rpamme MMANA). MopaeneHne BY ToKa
Hayvacrtote 145 MIy npu TO4YHOR HACTPOR-
Ke KOoHTypa coctaBuno 25...30 pas.
Kaxpas aHTeHHa NUTaeTcs NO CBOEMY
kabento. ToT, 4TO NPONyLLEH BHYTPW Tena
8HTEHHbI (CM. PUCYHOK), MOAKMIOYEH K
cornacylowemy J-KoneHy KOnnuHeapHomn
aHTeHHbl ©n paboTtaer Ha 4acToTax
144...146 MI'u. Kabenb, nOAKMOYEHHIN K
OCHOBaHUIO aHTeHHLI, paboTaeT B anana-
30He 3,5...29 Ml'u. K coxaneHwio, Ha
puc. 3 OCHOBHOM CTaTbkt 3TO He 6bino
nokasaHo. O6a ¢pupepa paBHO3HA4HbI
1 MmoryT paboratb OQHOBPEMEHHO BO
BCcex koMbGuHauusix, He Oka3biBas
3aMETHOr0 B3anMHOro BnusaHuN. Kax-
Obit kabenb NOAKNIOYEH K CBOEMy
annapaty. KOpOTKOBONHOBLIA — K
TpaHcuBepy Ha 6asle paguonpuem-
Huka P-326M (umelowemy y3kono-
NOCHbI NepecTpanBaemsiii npece-
NEKTOP Ans AONONHUTENbHON Cenek-
umn, 3apencTeoBaH Takxe [M-koHTYp
ycunutenss mowHoctu), a YKB ka-
6enb — K YNbTPaKOPOTKOBONHOBOMY
TpaHcueepy “Buona”, y KOTOporo Ha
BXOAE MPUEMHMKA YCTaHOBNEH Nono-

52

COBOM GUNETP Ha cNUpanbHbIX Peso-
HaTtopax. U3MepeHHOEe C NOMOLUbLIO
BonbTMeTpa B7-26 HaBoammoe Ha
aHTeHHOM rHe3ne YKB tpaHcueepa
3ddekTuBHoe HanpsxeHune oT KB
nepegartinka MOLHOCTLEIO 60 BT He
npesbiwano 1...2,5 B Ha auanazoHax
7—28 MI'y cooTBETCTBEHHO. A HaBO-
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HblA C BO34YLUHbIM AU3NEKTPUKOM €EM-
KOCTLIO 4...15 n® u c 3a3opom mMexay
nnactuHammn 0,5...1 mm. Mpyn MowHocTH
nepeparymnka 20...40 Bt takoro 3a3opa
BMONHE AOCTATOYHO, HO Ny4ile, 4To6bl OH
6bin 6oNbLUE, HA cny4al ChIPO NOroAbi.
Mocne HacTpoku GpuNbTPa C NOMOLLLIO
nepemMeHHOro KOHAEHCAaTopa, a Takow Cno-
co6 asTopom 6bin onpo6oBaH, ero uame-
peHHass eMKOCTb cocrtaeuna 6...7 nd. B
pasgene "TeoMeTpus—Harpysku” npo-
rpammbl MMANA 6bina 3anoxeHa eMKOCTb
5 n®d, npu nHayktueHoctn — 0,241 MklH
anst yactoTel 145 Mlu.

PunsTp-Npobka C NPOXOARLLUM BHYTpH
Hero KkoakcmanbHbiM kabenem Beget cebs
aHaNorM4yHO Katyllike C MOACTPOEYHUKOM
W3 HEMarHUTHOrO MeTanna — Meau, nary-
HK, antoMuHKUs. Mo onucaHuio B yHebHuKax
no paguoTEXHUKE U CNPaBOYHUKAX Takue

OUMOE HanpsXeHue Ha aHTEeHHOM
exope KB tpaHcuBepa, uamepeHHoe
Ha CaMOM YyBCTBUTENLHOM rpepene
namepeHusi npubopa, 3aduKcnpoBaTs
He yAanoch U3-3a ero CIINLKOM Marno-
ro 3HayeHusl. IKCNepUMEeHTanbHO
npoBepeHo, 4To nNpu pabore ynbrpa-
KOPOTKOBOSIHOBOIA 4acTU aHTeHHbl C
TpaHCcMBEpPOM MoOLWHOCTLI0 20 BT 1
OOHOBPEMEHHOM  MpOoCNyWUBaHUK
Havcnabeviwmx curHanoe Ha KB auanaso-
Hax C MOMOLLBIO MOAEPHU3MPOBAHHOIO
paguonpuemHuka P-326M [2], noaknio-
YEHHOrO K KOPOTKOBONHOBOMW 4YacTu 3TOM
X€ aHTEHHB!, BNIMSHMSA Ha npueM abcontoT-
HO He HabnIAANoCh.

Ecnu xe npeactout pabotark Ha 3Ty aH-
TEHHY MOLLHOCTLIO B HECKONLKO COTEH BaTT
n 6onee, To annapartb! npuaeTcst cHabauTb
[O06POTHEIMU  MONOCOBLIMU - PUNBTPaMMN
U1 BBECTU COOTBETCTBYIOLLYIO KOMMYyTa-
LMI0 aHTEHHLIMU pene. B nocnepHem cny-
yae ogHoBpemeHHan paboTta Ha nepegayy
Ha OQHOM anrapare U NPUeEM CUrHasIoB U3
adwupa Ha ApyroM He NonyLaTcs.

Xota ¢puaepbl NOAKNIOYEHb! K OTAENb-
HbIM UCTOYHUKaM CUrHanoB, a ux NpoTUBO-
NONOXHbIE KOHUBI COEAUHEHBI C Pa3HbIMU
Harpyskamy, MeXay HUMU UMEETCS raib-
BaHU4eCcKas CBSi3b Yepe3 TeN0 aHTEHHbI.



Ho no Bbicokor Hactote YKB xabenb ans
yactoT 3,5...29 Ml NnpakTUyeckn 3aMKHYT
HaKOPOTKO COrnacylowmm J-KONeHoMm, a
KB kabenb orpaxneH oT Hasomku BY
3Heprun ¢unbTpoM-npobkoi. Ocratou-
Hast BY aHeprusi, nonagatowas Ha exon KB
npueMHuKa, GpunbLTPYeTcs ero npecenek-
TopoM. A 3Heprus KB nepeparuvka Hew-
TPaNN3YEeTCs NPAKTUYECKOM KOPOTKO3aM-
KHYTOCTbIO Ha uacTtotax 3,5...29 MIy
BepxHero koHua YKB ¢wpepa v uensmm
cenekumn YKB tpaHcusepa. Moatomy npu
pabore moryHocTsmm no 100 BT Ha kopoT-
kux BonHax u Ao 40...50 Br Ha YKB Bna-
nenbubl annapaTtoB MOryt 6biTb 32 HWX
CMOKOIHBI, 3TO NPOBEPEHO.

B 3aknioyeHne Heckonbko CnoB O 3a-
3EeMNIEeHUX @HTEHHbI 1 MOJNTHUE3aLunTe. B
MOEM BapuaHTE XenesHas Kpbilia AoMa
3a3eMJ/iEHa B COOTBETCTBUM C PEKOMEHAA-
UMMM B CNELMANbHOM nuteparype, Ha-
npumep B [3]. g CHATUS € TENa aHTEHHBI
"CTaTvku™ nenecTok, K KOTOPOMy NnpunasH
LEHTPaJibHBIN NPOBOL, KOPOTKOBOIHOBOrO
kabens, crnenyer COEAMHUTL C  32-
3EMJIEHHBIM aniMUHUEBBIM OCHOBaHUEM
2@HTeHHbl YEPE3 Pe3nCTop CONPOTUBIIEHN-
eM 10 kOM ¥ MOLLHOCTBIO HE MeHee 2 BT.
B stom cnyyae npu pabote Ha nepepady
CUHycoMaansHoW MoluHocTeio 100 BT Ha
@HTEHHY C BOJIHOBbIM COMPOTUBIIEHUEM
75 OM Ha pe3ucTope HomuHanom 10 kOm
6yneTr paccevBaTbCf MOLUHOCTb OKONO
0,75 Br. Mpu pabore 6Gonblue MOLLHO-
CTbiO OHa YBENNYUTCSH NPONOPLIOHAINbHO.

JNWTEPATYPA
1. NpockypsixoB A. MuoroguanasoHHasn
kombuHupoBaHHas aHtenHa. — Paavo, 2008,
Ne 7, c. 56—58.

2. MNpocxypsaxos A. MogepHV3aLva pagvo-
npvemHuka P-326M. — Paawvo, 2008, Ne 2,
c. 53—56.

3. "CnpasoyHvK paavonobuTenn-KOHCTPYK-
Topa”. — M.: Qneprun, 1977.

PenaxTop — C. Hekpacos, rpaguks — I0. AHapees

AHTeHHa 5/8\ ananaszona 1296 MIy

Hrope HEHAEB (UA3WIA) , r. MockBa

Py NPOBEAEHUM PaaNOCBA3EN U 3KC-

NepUMeHTOB B Auanasone 1296 Mruy
6onblLoe 3HAYEHNE UMEET aHTEeHHa. U3-3a
Manor 4IMHbl BOJHbI B 3TOM AuanasoHe
pa3mepbl Aaxe 3¢p@EeKTUBHbIX AHTEHH
6yayT HebonbwmMK. Huxe npusBoautcs
ONUCaHWE aHTeHHbI 5/8A ¢ J-cornacoBanu-
eM. Ee OCHOBOI SIBRSIETCA MONYXECTKUA
KoakcuanbHeld kabenb PK50-2-25, koto-
Pbiil BLINONHSAET OAHOBPEMEHHO pONb Ka-
6enst CHUKEHUS U U3NYYAIOLLErO 3/IEMEHTA.
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3TOr0 €ee [/IMHa MEHbLUE 2aHaNOrM4YHOM
NIMHUM C BO3AYLWHbIM  OM3NEKTPUKOM.
CBo€M LLIMPOKOI NOAOCKOM NIMHWS Npunaun-
BaeETCA HenocpeaACTtBEHHO K BHELIHEMY
NPOBOAHUKY Kabensi.

KOHCTPYKUMS aHTEHHbI Mokas3aHa Ha
puc. 2. Ha oavH K3 KOHUOB kabens 1,
JJIMHa KOTOPOro AoMixHa ObiTb HE MeHee
200 MM, MOHTUpPYIOT pa3beM 2 (aBTOp
vcnons3osan wrekep SMA-7805). Ha pac-
crosHuK npumepHo 10 MM OT pazbema B
kabene Haagunem BoIGUPIOT Na3 mMmybu-
HOM A0 LIEHTPasIbHOro NPOBOAHUKA. B 3TOM
MECTE NPOBOAHWK PaspesaloT U yoansior
€ro BEPXHIOKD 4acTb. 3aTem, kak Noka3aHo
Ha pYC. 2, NPYNaMUBAIOT K KaBeno NMMHUIo 3,
2 ero WeHTpasibHblii NPOBOAHWK COEaM-
HSIIOT OTPE3KOM NpoBoAa 4 C Y3KUM Npo-
BOAHVKOM JIMHUM H2 PAcCTOSHUU 2...5 MM
OT ee KOPOTKO3aMKHYTOro KoHta. U3meHss
AJMHY U3NYHaIoLWEro ane-
MEHTa, HacTpauBaloT aH-

160

TEeHHY Ha Tpebyemyio yac-

TOTY. A U3MEHsi TOuKY
NOAKNIOYEHWs NPOBOAA K
JIMHUKM, [OBMBAIOTCH MU-

OcobeHHOCTLIO 3TOro Kabens ABnseTcs 10,
4YTO OH HE UMEET BHELLIHEW U30NSILMK, @ Ero
BHELLHUIA NPOBOAHVK NPEACTaBseT coboi
MefHyIo TpybKy AMaMETPOM OKOJIO 3 MM.
AHTEHH2 COAEPXUT ABa OCHOBHLIX Y3-
na — uvanyyartesib U COMmacylolylo YeT-
BEPTLBOJIHOBYIO JIMHUIO. KOHCTpYKUMS nun-
HUM NokasaHa Ha puc. 1. OHa BbINONHEHa
13 OAHOCTOPOHHE GONLrMPOBAHHOIO CTEK-
notekcTonuta TonwmHon 1,5 Mm, mn3-3a

HUMaJIbHOIO 3Ha4YeHus
KCB.
1 B aBTOpCcKOM BapuaHte

oblwas pnvHa nuHUKM Co-

craBuna 46 MM, pauvHa

M3NYy4aloLLero 3nemMeHTa
(ot Hauana nvHuK) — 160 MM, a Touka
NOAKMOYEHUS LIEHTPANbHOrO NPOBOAHMKA
K JIMHUM HAX0AMNach Ha PACCTOSHUM 2 MM
OT 3aKopo4eHHOro koHua. Mpu atom KCB
Ha yactote 1296 MIy 6bin 1,1. AnanasoH
paboumx 4aCToT aHTEeHHbI NO ypoBHIO KCB
1,5 coctaBun 1275... 1311 My, a no
YPOBHIO 2 — 1262... 1326 MIu.

PenakTop — C. Hekpacos, rpagmka — 0. AHapees

Hdopab6oTka TpaHcuBepa Dragon

SY-550

Merp CEPE[A (RAGEAQ), r. Yepxecck

XUTENbHOMY BbIBOAly OKCMAHONO KOHAOEH-
catopa C20 (pmc. 1), pacnonoXeHHOMy
Ha nnare npotweccopa, T. €. K Lenu NUTaHus
NpoLeccopa TPaHCKBEPa, OTBEYAIOLLYIO 32
COXpPaHHOCTb MHGOPMaLUK, 3anNucaHHOM B
namsaTy. NEeMEeHT 3aKpensieH NosnocKon na
NYXEHON XECTU Ha NnaHKe-KPOHLWITENHe,
WU3rOTOBNIEHHOK U3 [ABYCTO-

pu akcnnyatauum TpaHcusepa |
Dragon SY-550 B crauuoHap-
HbIX YCIOBUSX NpUMepHO uepes 10...
12 4acoB NOCNE BbIK/IOYEHWs NUTa-
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HUS CTUPIOTCH BCE YCTAHOBKU M
npoyas uHpopmaums, 3anUcaHHbIe B
ero namaTu. yCTpaHMTb 3T0T HEOo-
CTaToOK MOXHO, ECNM BHYTPM Kopnyca
TpaHCUBEPA YCTaHOBWUTbL LOMNONHU-
TENbHbIA UCTOYHUK NUTAHUS — auc-
KOBbIM JIMTUEBLIV raNbBAHUYECKUIA -
3NEMEHT C HanpsixeHnem 3 B (Takne
MCMNOMb3YIOTCA B Yacax), NOAKIIoYUB
ero yepes peauctop 1 MOm k nono-

poHHE  HONBrMPOBAHHOIO
CTeKnoTekcTonuTa. 370 BUA-
HO Ha ¢oTorpadpum —
puc. 2. lNpy BKMOYEHHOM
NUTaHWUN TPaHCUBEPA Ha KOH-
nencarope C20 npucyTcry-
€T HanpsixeHue okono +5 B,
Tak 4YTO AONOSIHUTENbLHLIN
WUCTOYHMK HE pPaspsXaeTcs.
OnuvcaHHeiM cnocobomM aga
rona Hasag 6uinv nopabora-
Hbl TP@HCHMBEPbL! Ha paguvo-
CTaHLMAX RAGECT 7]
RABEAQ, 1 c60€eB B nx pabo-
Te Noka He Habnoaanock.
- 3amMeHa 3neMEHTOB nuTa-
HUS noTpebyeTcs TONbKO

‘ 4yepes HECKONbKO NET.

Puc. 2

Pepnaxtop — C. Hekpacos,

" rpagmka — IO. Augpees,

¢oro — asTopa
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PALIUO Ne 5, 2009
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Anexcanap FOJIbILLIKO, kaHA. TexH. Hayk, r. Mocksa

"Bepkm ytBepxaaert, uro Jlormka n Meragpuanka oTkpoioT
maremarvikam 71a3a v BbIBERYT UX U3 BCeX 3aTpyaHeHwi... Ho
€c/in CKoKn cpeau npogeccopos oboii Haykun no3opsaT camy
Hayky, a Jlorvka n Metagusmka HamHoro 60s1ee CKI04HbI, HEXe-
M Maremaruka, TO ro4Yemy Xe, pas s HarnosIoBuHy cnen, s 4oN-
XeH Bbibupars cebe B rpoBOAHVKM TOI0, KTO BOOOLLE HNYero He

BuanT?"

MNpenopo6Hwiit Tomac Baitec "B 3awmrty matemaTmkos...”

Manbuem B HeboO

MpOrHo3b! B 4actu passutus “undpo-
BOr0 Mupa“ MMEIOT CBOKO CTaTUCTUKY
"Henonaganu”. K npumepy, bunn leiitc
YXE ABaXAbl 3aCiyXWi TUTYS Xy[LIEero
npenckasartens. Cpa3y aee ero ¢pasbl
nonanu B AeCATKY "CambiX AypaukKunx” Tex-
HUYECKMX NMPOrHO30B BCEX BPEMEH, KOTO-
pylo CcOCTaBwun MONYNsSPHbIA XypHan “T3
Magazine”.

Mpo 640 kunobant NamaTH, KOTOPbIX
Bceraa 6yaer A0CTaTto4qHO [1s AOMalHe-
ro KoMnbloTepa (ceroaHs 2 6 — oBbIuHan
BELUb), 3HAIOT BCE, XOTA cam lentc oTpu-
La€eT, 4TO Korga-nnbo roeopun NoaobHbIe
BEWM. 3aTr0 Heocrnopuma papyras ero
¢pa3a: "Hepes aBarona npobnema cnama
6ynet pelweHa”. leiitc noobellan aTo Ha
BcemMMpHOM 3KOHOMMYECKOM ¢(popyMe B
Jasoce B 2004 1.

Bnpouem, Ha aTo cTe3e 06MULLYpUII-
ca He oavH "TexHapb-dyTtyponor”. B
HeagaBHEM NPOLLiOM Jikoan HEe NOHUManu
nepcneKkTue TenesuaeHunsa (KMHOMal’HaT
Jappun 3aHyk, 1946 r.) u peHTrena (nopa
KenbBuH, rmasa Koponesckoro Hay4Horo
obwectea Benukobputanuu, 1883 r.),
cumTanu TenedoHbl HEHYXHbIM 6anos-
CTBOM U3-32 00UNUS KypbepoB (C3p
Yunbsam Mpuc, rmaeHblli MHXKeHep 6puTaH-
CKOro no4ytoBoro seaomMctea, 1878 r.), HO
3aT0 BEPMNIU B MNOSIBIIEHUE NbINIECOCOB Ha
SAEepHOM TAre (OCHOBaTENb "NbIIECOCHOW™
komnanuu Lewyt Corporation Anekc
JleBuT, 1955 1.). B 1977 r. KeH OnceH, npe-
3uaeHT kopnopauwmu Digital Equipment, n
BOBCE YTBEpPXAaJi, YTO KOMMbIOTEP B
DOMALLHEM XO38NCTBE HUKOTAA U HUKOMY
He NoHagzobuTCs.

MepBoe MecCTO B cnivcke 3aHan 6pu-
TaHckuii munnvapaep cap Anan Lyrap,
koTopblit B 2005 r. 3aseun: "K cnenyowle-
My Poxpectey iPod yMpeT, eMy KOHeLl,
"kanyTt". HO Apple yxe npogana CBblie
175 M iPod.

MponucTtas co6CTBEHHYIO NOALLMBKY 32
NPOLWWJIbIEe rOfbl, XYPHAIMCTE 0BHapPYXU-
JiW, YTO HE TaK AABHO CaMu Npenpekau
NoJIHOE UCHE3HOBEHUE KOMMbIOTEPHbIX
KnaBuartyp (Mx AOMXHbI BbIIM CMEHUTb
nporpaMMmel pacno3HaBaHWua peun) u
3aMeHy YNM4HbIX TenegoHHbIX Byaok Ha
"MyNbTUMEAUIAHLIE KMOCKW, 060pYA0BaH-
Hble hakcoMm”.

N3 ocTansHOro ¢yTypucTMYEcKoro
Hacneausl Y4enoBEYECTBA MOXHO NpuBe-
CTU CrieayIoLLEE:

— B Oyaywem komnbioTeps 6yayTt
BecUTb He 6onee nonytopa ToHH ("Popular
Mechanics”, 1949 r.) — KOHe4Ho, aBTOp
nyman o opyrom, Ho ¢OpManbHO 3TO He
NPOTUBOPEYUT AEUCTBUTENBHOCTMU.

— Aymaio, 4TO Ha2 MUPOBOM PbIHKE Mbl
HanOeM Cnpoc Ans NSTU KOMMNbIOTEPOB
(Thomas Watson — avpexTop IBM, 1943 )

— Ho, uT0... MOXET ObITb NONE3HOro B
3TOM LWTYKE? (BONPOC Ha 06CYXAEHUM CO-
302HUs MuKpocxembl B Advanced Com-
puting Systems Division of IBM, 1968 )

— Da, Koro, K 4epTsaM, UHTEPECYIOT
pasroeopbl aktepoB? (oauH u3 Warner
Brothers o 3Byke B kuHemartorpade,
1927 r)

— 3Jra My3sblkanbHas kopobka 6e3
NPOBOAOB HE MOXET UMETb HUKAKOMN KOM-
mepyeckom LeHHocTy. KTo BypeTt onnayuun-
BaTh NOCNAHUS, HE NPEeLHa3HaY€eHHble ANs
KaKOM-TO 4aCTHOW NEPCOHbI? (NapTHEepHbI
accoumvauumn David Sarnoff no nosoay
vHBeCTUpoBaHusi paguo, 1920 )

— Bce, 4T0 Moo 6biTb M306pETEHO,
yxe nsobpenm (Charles H. Duell us ame-
pukaHckoro Biopo MartexTos, 1899 r.)

B 0o61uem, Bce MAET HE COBCEM Tak, Kak
nNpencTaBnseTcs OTAENbHBIM "NMPOABUHY-
TeIM™ MHAMBUAYYM2M. HO HE TONbKO OHU
4YEero-T1oO He YYUTbIBAIOT...

Cxasky cgenatb 6binblo

AnbbepT IMHWTENH Kak-TO CKaslan:
"Ecnv npyv NepBOM pacCMOTPEHUM upaes
He kaxeTcs abCcypaHOW, TONKY U3 Hee He
6ynet”. N aTvM BCENnun Haaexay B Hanbo-
nee "pacTOPMOXEHHbIX™ YYEHbIX, @ NO3Xe
[axe nokasan Koe-41o u3 abcypaHoro —
U CyllecTBOBaHUe YepHbiX Ablp, U rmunote-
3y 0 3aMEe/IEHMN BPEMEHU NO MEpE yBe-
JIYEHUS CKOPOCTM.

Mpodeccop Muuno Kaky us City
University of New York nopgepr Twaresnb-
HOMY aHa/indy HEKOTOpblie KOHLEeNThbI
Hay4HOM GaHTACTMKU M BblPasun yBEPEH-
HOCTb B WX peanu3aumu. K npumepy,
npuHUUN paboTbl "LWwanku-HEBUAUMKU” U
MEX2HU3M TenenaTum YenoBeyecTBO MO-
ryT OCBOWUTb YXe B 3TOM cTonetuu [1].

"OyeHb 4acTo Kakue-To fABNeHus 00b-
ABNATCH HEBO3MOXHLIMU, @ MPOXOAUT
OfIHO WNM HECKONbKO AECATUNETUA — U
BbIACHSIETCS, 4TO OHU BO3MOXHbI", — 00b-
ACHUN y4yeHbll. HepaBHO B Benwko-
6puTaHuK BLILLIA ero HoBas KHura "Pu-
3MKa HEBO3MOXHOro", B KOTOPOW Bbl-
CTPOEH PEUTUHI (PEHOMEHOB, B 32BUCU-

MOCTU OT BEPOSITHOCTU UX BOMJIOLLEHUS B
6ynyLem.

K npumepy, y daHTactoB Tenenopra-
uMs 3BHO YTBEpPAWAChb B KQ4ECTBE Cro-
coba nepenBuxeHusi. Ho ¢uavkn yxe
BbINONHSAIOT YAAYHbIE ONbITHI MO TENENOp-
Tauuun. B OcHOBE 3TOroO SIBNEHUsi — Kpam-
HE CTpaHHbIi (PEHOMEH, NONYYUBLUUI
Ha3BaHWe "KBAHTOBOW CBS32HHOCTU", C
NMOMOLLBIO KOTOPOIO YHEHLIM YXE yaanochb
“TenenopTuposaTtk” ¢GOTOH Ha paccTos-
Hve B 89 mMunb — u3 Jla ManbMbl Ha
TeHepude (KaHapckue octposa). lpas-
02, NO3XE BLIACHWIOCb, YTO OpWUrvHan
$OTOH2 NPOCTO YHUHTOXAETCS, a B MECTE
HasHaYeHus marepuanusyercs ero 6nma-
Heu, obnapawowmii TeM xe Habopom
CBOMCTB, Y4TO U NEPBbIA OGBLEKT.

YNOMUWHaBLUMINCA HAMW paHee U3BECT-
Hbil pu3nk-teopetmk CTmBEeH XOKWHr
NECATb NET Hasag Npu3Han, 4YTO 3aKOHbI
GU3MKM BO3MOXHOCTL NMEPEMELLEHUS BO
BPEMEHM HE OTPULRIOT. "Tenepb OH roBo-
PW1T, 4TO NYTELLECTBUE BO BPEMEHMU TEOPE-
TUYECKM BO3MOXHO, HO Ha nNpakTuke
HeocylecTsumMo”, — nuwet Kaky. [NpuH-
uMn NepeMeLLeHNs BO BPEMEHU MOr Obl
OCHOBLIBATLCA Ha NyTEWECTBUU uYepesl
"yepBaAYHbLIE AbIPbI”T, KOTOPLIE COEAMHRAIOT
pa3Hble TOYKM B NPOCTPAHCTBE W BpeMe-
HW. CornacHo 3akoHam GpU3NKK, CUITbHOIO
rPaBUTALMOHHOIO NMONS YEpPHOW Ablpbl
AOCTATO4HO Ans TOro, 4tobbl pasopsaTtb
Marepuvio NPOCTPaHCTB2-BPEMEHM, YTO
LENaeT CyLLeCcTBOBaHWE "4YepBsYHbIX Ablp”
BO3MOXHbIM. "Mbl, GU3UKN, XOTUM CO3-
natb COBCTBEHHYIO "YepBsYHYIO Abipy”,
4yTo6bl MOXHO 6bLINO, NMpolas B 3asep-
Kanbe, nepemMecTtuTbCsi B npoLuioe”, —
roeopuT Kaky. [ins ctabunusauum YyepHom
Ablpbl NOTPEBYETCH MHOrO 3HEPrMM, HO U
3TO TEOPETUYECKM BO3MOXHO.

Kcrartuy, cerofHs HUKTO yXe He pelua-
eTCs OAHO3HAYHO OTPULAaTb HEBUAU-
MOCTb 2-19 "Hakuaka lappw MoTttepa”. Mo
oueHkam Kaky, 31a TEeXHONOrms MOXeT
ObITb OCBOEH2 OAHOM U3 NEpBbIX NyTEM
CO3/1aH1s1 HOBOFO HEOOLIYHOIO KOMMO3K-
Ta, TaKk HasbiBAEMOro meramarepwuana,
KOTOpPLIN He OTOpachLIBAET TEHEW U HE
[2eT OTPAXEHUN.

Mpenckasaxus 6yayero TpyaHo npu-
MUPUTBL C Cy.LecTBylowEeNn ¢puamkoin. "Ec-
nu Korga-Hubyab yaactcs NoCTaBuTh U
BOCMPOU3BECTU YAQUYHLIM 3KCMEPUMEHT
no NpeaBUaEHUIO, 3TO NPUBEAET K NOTPS-
CEHUI0 CaMNX OCHOB COBPEMEHHON Gu3un-
k1", — yTBepxaaer npogeccop Kaky u
[axe BblBEN "LIKany HEBO3MOXHOCTEN".

HeBo3mMOXxHOEe nepBOro Tuna — 310 TO,
4YTO HEBO3MOXHO CErofHsi, HO HEe NpoTu-
BOPEYUT U3BECTHLIM 32KOHaM ¢pun3vku. B
3TOM UM CReaylolleM CTONETUN MOryT
peanv3oBaTtbCs "nons cunbl”, HEBUAM-
MOCTb, ¢asepbl U 3Be3abl CMEPTH, Tene-
noprauus, Tenenatus, NCUXOKUHES,
poboTbl, HI10, uHonnaxersHe, 3Be3none-
Tbl, aHTUMATEPUS U AHTVMUPbI.

HeBO3MOXHOE BTOpPOro tuna — 3TO
TEXHONOrMKM, KOTOPbLIE HaxoaaTCsi Ha
rpaHy Hawero NOHUMaHus GU3UYECKOro
Mupa 1 MoryT ObiTb peanusoBaHbl Yepes
THICAYN UM MUTUOHBI NIET: 3TO U Nepe-
MELLEHWE CO CBEPXCBETOBOI CKOPOCTDLIO,
W NyTewWweCcTBUE BO BPEMEHU, 1 NpoYee.

HeBO3MOXHOE TpeTbero Tmna — 310
TEXHONOIMM, KOTOpbIE MNPOTUBOpEYaT
U3BECTHBIM 3aKOHaM ¢pu3unkun. Ecnm oHu
OKaXyTCsl BOSMOXHbIMU, 3TO ByAeT 03Ha-



yaTb ¢pyHoaMmeHTanbHbIA COABUI B HALLEM
NOHUMaHUW PU3UKMN.

BoT Takue nporHo3bl, B KOTOPbIX CKBO-
3UT BEPa B BO3MOXHOCTK 4€510BEYECTBa.
KcraTtu, Benuvkuit pycckuii noaTt Anek-
canpp bnok ogHaxakl ckasan: “...u HEBO3-
MOXHOE BO3MOXHO...".

Mbl Xe TeEnepb KOCHEMCS YNOMSIHYThIX
B NPOLWbIA pa3 "WwepoxoBatocTein” Ha
nnacrax Hay4YHblX 3HaHUMN.

Kneto4yHas namMaTtb

Menvkamn 3aUKCUPOBaHO, Kak noc-
Nie onepaumm xutensHuua Maccauycerca,
bosBLwasca BbICOThbI, CTasna afibMMHUCTOM,
apBokat n3 Munnyoku, HeHaBuaeBLLMIA
cnagkoe, nomobun wokonaaHble 6aToH-
4YKKUY, @ CEMUNIETHSIA IEBOYKA NOCTIE Nepe-
cagku cepaua crana BUAETb MO HOoYaMm
KOLLUMapbl, B KOTOPbIX CTAHOBUJIACh XepT-
BOW YOUILIBI.

OavH 13 “"ceexux” cnyyaes, NOATBEP-
AUBLUMIA CYLUEeCTBOBaHME "HEHOMEHA Kne-
TOYHOW NamsTn”, npou3soLuen ¢ 37-neTHemn
Yepun OXOHCOH 13 ropoaa MpectoH. Mo
ee crioBaM, IOHOPCKas NouKa, KOTOPYIO en
nepecanwnvM B Mae NpOWNOro roaa,
"nopapuna” e HeKOTOPbIE NPUBBIYKK ee
npexHero snapensua. Npuyem naMmeHu-
JINCb HE TONbLKO NMOBEAEHUE U MaHepa
OBLWEHUS, HO [2Xe nuTepatypHble
BKYCbl — OT He TPeOyloLmnx BbICOKOrO
WHTENIEKTYaNIbHOro YPOBHSI BGYNbBapPHbIX
POMaHOB OHa NEpPELLNa K NPOU3BEAEHUSM
JlOCTOEBCKOrO ¥ APYrux KIacCUKOB.
YyeHble NOATBEPXAAIOT, YTO NEPEMEHDI,
KOTOpbIE MPOUCXOAAT C peumnueHTamu
J[IOHOPCKMX OPraHoB, AEUCTBUTENBHO BO3-
MOXHbI, 6onee Toro — Takux NPUMEpPOB
3adurKCMpoBaHO npepocTatoyHo. Kak,
BMNPOYEM, 1 OBbACHEHUN. ..

Mamartb nons

OkasbiBaeTcs, NnamaTbio 06naaaeT Bce
okpyxawowee Hac. B BopoHexe pykoBo-
autens naboparopum No U3y4eHUIo aHo-
ManbHbIX sBReHun leHpux CunaHoB C
NOMOLLBID CMNELManbHOW annapaTtypbl
duUKCUpYeT cnenku npownoro, Ha ¢oTo-
rpadusx NposBAAIOTCS U306paxeHus
(moau, npeaMeThbl, NpupoAa) U3 Apyrux
BpeMeH [2]. 3710 siBNeHWe OH Has3Ban
"NamaTbIO nons”.

Bce 60oratcTBo Kpacok BUAUMOW Hamu
Mpypoabl BMELWRETCH B HEOONBLLIOW UH-
TepBaJi 3IEKTPOMArHUTHbIX BOJIH LWWPU-
Ho# 300 HM B auanasoHe 400...700 Hm.
3a ero npeaens MOXHO MPOHUKHYTh NULLb
CcO cneumanbHou annaparypow. CunaHos
nonpoGoBan (GpUKCUPOBaTb Ha MIEHKY
MecTa, rae nprbopbl PErMCTPUPOBANY MX
aHoMarnbHble “Bcrinecku”. lNpuuem uc-
nonb30Ban cneuunanbHbIN, KBapLIEBbIN
00bLEKTUB, NINHIY AN KOTOPOro BbITOYWII
caMm. Pe3ynbrarhl OKasainch NopasnTesb-
HbIMU...

Ha nepBoM xe CHUMKe NosBUIICS aBTO-
MO6UIIb, KOTOPOro BO BPEMSI CbEMKM TaMm
He 6b110. To eCTb OCTaNOCh U306paxeHne
aBTOMOOUNA, KOTOPLIN TaMm CTOSN Koraa-
TO paHee. Yepes Heaeno CHUManu nNycroe
NPOCTPaHCTBO, @ NPOSIBUNN — TaMm ¢ury-
pbl ABYX 4enoBek. Ha oaHow us ¢ororpa-
duil — ronosbl CONAAT B Kackax BPEMEH
BTOPON MMPOBON. HE OuYeHb NOHATHO,
npaeaa, nodemy usobpaxeHue “rynsert”
no spemeHun. [me-1o ocrawrtcs 06passbi

HEA2BHUX COBLITUI N NPEAMETOB, a B APY-
roMm — u3obpaxeHnss MUHYBLUNX neT. Kak
6yaTo BCE NPOUCXOASLUEE rAe-TO "3anu-
CbIBaeTCs”, 1 NPU ONPEAENiEHHbIX, NoKa
Mano U3Y4EeHHbIX yCnoBMUAX €ro MOXHO
"CumMTLIBaTL"... 3@ HECKONbKO neT ¢oTo-
rpadpupoBaHus B HEBUOAUMOM CNEKTpE
Hakonwunacb Macca CHUMKOB, KOTOPLIE He
BMUCHIBAIOTCA B PaMKU COBPEMEHHOM
Hayku. YOanucb Aaxe CHUMKU "npoLunio-
ro” cobbiTUS B €r0 AMHaMUYECKOM Nocne-
noBarensHoCTU. U BOT yxe He Takou dak-
TAaCTUYHOW BBLIMMSAUT UAES CO342HUSN
BULEOKaMephl, MO3BONSIOWEN CHUMATb
npoLunoe.

flo MHEHUIO yyeHOro, NposiBNEHUEM
deHoOMeHa naMsaTu Nonsi MOXHO 00b-
SICHWUTb W YPE3BLIYANHO PEAKOE SIBNEHME,
Korna Ha ¢oHe 06nakoB NOAM UHOTAA
HabnoAaIOT BOEHHbIE CPAXEHUs, He3Ha-
KOMbIE ropoaa v Apyrue, HEnoHATHO
OTKY[2 B3SIBLUMECS CIOXETH. Hanpumep,
nBe neByilkM — mucc Mobepnm u mucc
Dxoppnaxd — 10 aBrycra 1901 r., nporynu-
BasiCb B cagy Bepcans, k cBoeMy yauene-
HUIO YBUAOENM, YTO BCTPEYAOT MoAen,
OfEeTbIX B KOCTIOMb BpemMeH Mapum
AHTyaHeTTbl, Kak 6yATO OHW 3arnsHynu B
1774 r. AHanoruyHeIi cny4an Nnpou3oLen
Ha MauTtu B KoHUe 60-x rogos ¢ nucare-
NEM, uccnenoBaTeneM TalH npupoasbl
N. T. CaHpepcoHOM, KOTOpbIA onucan
ero B csoeu kHure "Ewe koe-4to”. Bos-
Bpalwasack Ha asToMobOWNE C XeHou
nocne noesgku Ha 03epo, OH BAPYr
3aMETUI1, YTO MbiNibHas AOpPOra, nNpoxo-
AMBLLAas No BLICOKOrOpHOMY NNaTto, BAPYr
cTana rpsas3HOW, MOKPOU OynbkHOM
MOCTOBOMW, @ NO BO3HWUKLIMM Nepen rma-
32aMM CTPOEHUSIM U Y3KUM Yrioykam oba
NOHSAN, YTO HaxXoaATCHA B CpeEAHEBEKO-
BOM [Mapuxe.

MNepea npouTeHMEM — CXKeub

MpuBeneHHbIe HUXE cBeneHusi odu-
uManbHas Hayka crapartenbHo obxoaut
cTopoHoi [3]. CornacHo AOMUHUPYIOLLE
HblHE BEpCUKU, HOMO sapiens npousoLwuen
B Adpuke okono 100 Teic. neT Ha3aa. Ho
€CTb U Apyrve MHeHusi. Yero crout, K
npUMepy, UCTOPUS HaLLYMEBLUEN KHUTK
"3anpeTHas apxeonorus”, HanucaHHas
2aMEPUKAHCKUMUN uccnenoBaTensimm
apredaktoB Mawnknom Kpemo u
Puyapnom TOMNCOHOM. B Hel onucaHbl
npoaHanuanpoBaHbl cry4an obHapyxe-
HUS TEAKUX NOTPACAKLLUMX HAaX0AO0K, KOTO-
pble A0Ka3blBAKT, 4YTO COBPEMEHHLIN
4YenoBeK MOSBUIICS H2MHOr0 paHblue,
4YeM 3TO crienyeT u3 06LLeNpPUHATON Xpo-
HOJIOrnn.

OnHaxxabl NepyaHckut depmep o6Ha-
pyxun 6onee 10 ThiC. TaKk Ha3blBAEMbIX
"KaMHel MKKU", Ha KOTopbIX ObLin Bbirpa-
BUPOB2HbI COBEPLLUEHHO HEBEPOSATHLIE
ClUeHbl, rae nmoau 60ponnck ¢ AWHO3a-
BpaMu, CUAENUN 32 TENECKONaMH, BbINOJI-
HSIJI CNIOXHbIE XMPYPrUYECKME OnepaLmm
N T. A. Jabbl He MeHsTb B KOPHE npea-
CTaBneHuns 06 UCTOpUU 3BONIOLIUU HETNO-
BEYECTB2, "Hay4Hble aBTOPUTETbI" OOBb-
aBUNM 3TM aptedakTbl NOAOEeNnKou, a
nosyrpaMoTHOro bepmepa ensa He ynek-
nu 3a pewertky. [Mo3xe Bupaxunus
MakuHTanp n3 depepansHOW rocreo-
cnyx6bl CLUA 6bina koManovpoBaHa B
Mekcuky ons yTouHeHus Bo3pacTa Kam-
HeWn. Ucnonb3oBanoch Camoe COBPEMEH-

Hoe o6opynoBaHue, BO3pacTt aptedakTos
ONpenensncs YeTbipbMA pa3HbiMU Cro-
cobamu, 4ToObI YeTbipexabl Y6eauTbCs B
pesynbrarax. Apxeonoru cumtanu, 4TO
HaOEHHLIM MPeaMeTaM OKONo 22 ThiC.
JIET, ¥ NPOCTO XOTENU NONYYUTb Hay4HOE
noareepxaeHve. OQHako BO3pacT apre-
¢akToB okasanca 250 Teic. ner! Mocne
atoro MakuHTap panuM KOHKPETHO
NOHATb, YTO €i "nyuywe 0TKasaTbCsi OT
cBouX 3abnyxageHui”. YnpamcTeo 6bino
HakKa3aHo: ee Hay4yHble Tpyabl Nepecranu
nevarartb, 2 BCKOpe yBONMAW U3 aenapra-
MEHT2 W 3anpeTunu NpenoaaBathb.
Cob6¢cTBEHHO, €M MOBE3/0, YTO Hawe
BpeMsA BNOJIHE BererapuaHckoe, Benb
kakux-to 300 ner Hasam C epeTukamu
06X0AUNNCH HEMHOTO NO-APYroMy.

BoT ewle oavH xapakTepHblil NpuMep
HENPU3HaHUSA HAyKOM [O0Ka3aTenbCTB,
NPoOTUBOpEYALLUX OBLLENPUHATHIM yCTa-
HoBKaM. B 3anagHom Kutae aHtponono-
™ UOeHTUOUUUPOBANU B PAPUTETHbIX
Haxo4kax TMN NI0AEH, NPUHAANEXABLUINX
K paHee HEeu3BECTHOW HapoAHOCTU
€BpONencKoro Tuna, 3acensiBLiux 3TU
3EMJIY ELLE 10 NOSBJIEHUS NEPBbLIX UMMNEe-
patopckux auHacTuii B Kutae. OHu 6binm
CBETNIOBONOCEIMU U ronybornassimu,
HOCUIU oaexay u obyBb SpKux pacuse-
TOK. OTKpbITUE HE BbLI3BaNO ONTUMU3MA
HU Y Y4YEHBIX, HU Y BRactew. HecMoTps Ha
TO 4TO B PAAE Cly4aeB BMECTE C MyMUsI-
MW TaWHCTBEHHbLIX JIOAEN Haxoaunu
MyMUM O6bIYHBIX kuTanues. [abbl He
6ynopaxutb ny6nuky, 3axOpPOHEeHUs
NPOCTO 3aKonanu.

Heckonbko neT Hasag, martepuansl yka-
3aHHOM KHUrKM OblNM UCNONb30BaHbl B
BbI3BaBLLUEN NOTPACEHUE B HAYYHbIX KpY-
rax nepepaye NBS "TaiiHa npoucxoxne-
HUs yenoseka”. B agpec aBTOPOB XJbiHY
NOTOK MWUCEM OT PasrHEBaHHbIX CBETW
Hayku ¢ 0BBUMHEHMSIMU B MUCTUDMKALIMM,
HEe rOBOPS YXE O NONbITKe 3anperta Aanb-
Heulero nokasa ¢enepanbLHON KOMUCCH-
et no cenaau (FCC).

MoMMMO 3TOro, CYLUECTBYIOT MHOXE-
CTBEHHble CBMAETenbCTBa "yyanec”, B
KOTOpble OoduiManbHaa Hayka BOOOLLe
cTapaetcsi He BHMKaTb. BOT, K npumepy,
Utanusa 1972 r. — no BCEN CTpaHe UCTOo-
4awT CJie3bl 1 KPOBb MKOHblI U CTATYU
MagoHHbLI:  nnauywaa crarya  6nu3s
Accuau B Kanabpum, nnavywas KaptuHa
B Anpua-Posuro, B bepramo, CanepHo,
®dnopeHumn 1 Cax-Buttopmo. Boobuie-
TO CyWeCTBYET [0CTAaTOYHO MHOro
nopnobHou MHOpMaLmK.

A elle cylLlecTBYeT MONIOTOK BO3pac-
TOM 140 MnH neT, HalAEHHbIA B KyCcKe
n3pectHaka B Texace B 1934 r., npuyem
cOCTaB MeTaina HexapakTepeH pnans
COBPEMEHHOWN MeTannyprum. 3onoras
Lleno4ka TOHKoM paboThl 6bina HalneHa B
KYCKe yrnsi Bo3pactoM 260 MnH nert B
1891 r. B UnnuHoiice. B 1974 . B Py-
MbIHUM PSAOM C KOCTSIMU BbIMEPLUEro
1 MIH NEeT Ha3an MacToAoHTa 06Hapyxe-
Ha feTanb HEU3BECTHOrO MEXaHn3ma 13
anioMvHueBoro cnnasa. B 1978 r B
TaH3aHMM OBHapyXeHbl OKaMeHeBLIuE
cnenbl NPakTUYECKUM “"COBPEMEHHOro
yenoBeka" BO3pacToM cBblwe 3,5 MiH
ner. A ewe 6bin1 xenesHoiit 6ONT B KycKe
KpeMHus n3 Kanyxckow obnactu Bo3pac-
ToM 300 mMnH net. U MHOro ewle 4ero
6blJI0O U €CTb, O YEM NULIYT pasHble
"MOWEHHUKN" 1 “wapnaraHel”, noHa-
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npacHy oTBJiekas NPOCBELLEHHbIX COBpe-
MEHHUKOB OT CBSILLEHHOrO npoLecca
notpebnexus.

OpeBHue 3HaHUSA

MoTtok uHpopMauum, MAYLMIA K HaM
u3 rybuH ThicsYeneTuin, nopaxaer
CBOVM BbICOKMM YPOBHEM. U CKOJbKO HU
yrﬂyﬁﬂﬂEMCﬂ B UCTOPUIO P@HHUX LIUBU-
NN3auuK, CTaNKMBAeMCs C OAHUM U TEM
€ (PeHOMEHOM: 3HAHUS BLICOKOr0 YpoB-
HS MPUCYTCTBYIOT Be3Ae B "rOTOBOM”
Buae u nopyac 6e3 kakoro-nmbo TEXHO-
NIOTUYECKOr0 Hameka Ha TO, YTO Mbl
Ha3blBaeM paokasarenscrBamu. Kak
ByATOo 3TU "rOTOBLIE™ 3HAHUS BbINK POX-
LiEeHbI B K2KWE-TO Apyrve BpemeHa. U sce
nonbITKM NpocneanTb XoA BO3HUKHOBE-
HUA TOro0 UIN UHOrO 3HaHUA B APEBHEM
MUPE NPUBOAST K TOMY, YTO Mbl MOXEM
pasmsneTb Jillb BEPWMHY “ApeBa
NO3HaHUA", B NYYLLEM Clly4ae — KPOHY,
HO He BUOWM CTBONA U KOpHeW [4].

Korpna EBpona eaga cumTtana no nasb-
uam, Hapoabl Mexaypeubsi yxe onepu-
POBanU B CBOUX BbIYUCTIEHUSIX BECKOHEY -
HO 60sbLuMKM BENuYuHamu. Kybuueckue,
6uKBagpaTHbLIE YpaBHEHUS, OTPULIATE Tb-
Hbl€ ¥ TPAHCLEHAEHTHbIE YUCNA, KPUBbLIE
TPETLENO U HETBEPTOrO NOPSAKOB U T. N. —
BCE 3TO 3Hanu v B MHamn, n B Kutae 3a
ThICAYM NET A0 rPeKkoB... A eruntsaHam
ObII0 N3BECTHO HE TOMLKO, YTO 3emns —
wap, HO 1 TO, 4TO OHa BpaLLAETCs B NPO-
CTPaHCTBE, MOAOYMHSASICb TEM XE 3aK0o-
HaM, 4TO U ApYrvYe NnaHeTbl CONIHEYHOU
cuctembl. OtkpoiTeii B XVIl Beke
Yunbsimom lapeBeeM 3akoH kposoobpa-
weHus 6bin n3BecteH UM 6onee 6 Thbic.
JNIeT Ha3aAa TaK Xe, kak GyHKumMu cepaua
Mo3ra.

Xanpenckne WUCTOYHWUKK TPEXThICSYe-
NETHEN QN2aBHOCTU YTBEPXARIOT, YTO
paguyc 3eMHoro wapa — 6310,5 km. Mo
nocneaHVM OaHHbIM, OH paBeH 6371,03
KM (He3HauuTenbHas pasHuLa o6bacHuMa
CErofHa ruvnoTe3oi O paclUpeHUm
3emnum). Kanenpapb mMaiis bl paccyuTan
Ha AIHY conHeyHoro ropa 365,2420 axs.
CoOBpEMEHHBIMW YYEHbIMKY NOACYUTAHO:
ANS NOCTUXEHUS NOAOBGHON TOYHOCTU
NBWXEHUS CBETWUN UX cneayeTt Habnioaartb
He MeHee 10 Tbic. net!

Llectb ThiCAYENnETMA Ha3apd NPOTOUH-
Oelibl cCYUTanu, Y410 NpUurHa 6onesHer —
3170 6akTepu, O KOTOPbIX Mbl Y3Hanu
NUWb nocrie n3obpeTeHns MUKpPOcKona.
Paspensas npoctpaHcTBo Ha 360 rpaay-
COB, a BpeMsi — Ha 60 MUHYT U CEKyHA,
Mbl npoponxaeMm Tpaauumio Lymepa
(3—4 TBIC. NET A0 H. 3.), B OCHOBE KOTO-
PO — KOHLEeNnuus O eauHCTBE Nnpo-
cTpaHcTBa u BpemeHu. ErmntaHe 6 Thic.
NeT Ha3an UMENM TOYHbIE 3HaHUS O Mmar-
HUTHbIX NONKIDCAaX-NJiaHETHI...

CoBpeMeHHbIE TMpeAcTaBneHus o
CTPOEHUW MaTeEpUM Ha CamMOM pene, B
rmybrvHHOM ee ypoBHE, O4e€Hb 6NnM3kK NO
CBOEW cyTu K Teopuu [leMokpuTa, natu-
pywoweiics V BekoMm no H. 3. Ce-
roAHSLLHUE B3rNsiAbl HA 6ECKOHEYHOCTb U
AUCKPETHOCTb NPOCTP2HCTBa U BPEMEHU
6611 cHOPMYNMPOBaHbI INUKYPOM B
IV Beke n0 H. 3. CoBpeMeHHVK 3nukypa
Teogppact roBOpun 0 XMMUYECKOWN BOMHE
¥ XMMUYECKON B32MMOMOMOLUM pacTte-
HUIA. Mbl noHsNK 370 nuub B 30-X rogax
XX Beka, ¢ OTKpbITUEM GUTOHUMAOB. Y

3mnenoxna (V BEK [0 H. 3.) CyLLECTBOBaI
pasneneHHeI reHesnc ¢nopsl U GayHsbl,
a yuyeHue lfaneHa o NPOVCXOXAEHWUM YENO-
BEK2 OT YenoBekoo6pa3Hbix 06e3bsiH Ha
ABa  TbICAYENeTUs  NPeaBOCXUTUIIO
JapsuHa...

B uem xe napapokc? B TOM, utO
BOMpPEKU norvke rnybokue u BEpHbIE, C
TOYKM 3PEHUSI CETOAHSLLHEN HAayKu1, 3Ha-
HUS O TEOPUM NpUHAANEXaT He No3aHe-
3NNMHCKUM MbIchuTensm (MTonemero,
ApuUCTOTENIO M AP.), @ UX PaHHMM Nnpea-
wecTtBeHHMkam — @anecy, Conony,
AHakcaropy, lepaxknuty, Mudaropy... OHu
Aanu MOLUHbIA UMNYNLC 3aPOXAEHUIO
rpeyYyeckor Hayku, 4TO Hepeako 06b-
ACHAETCA WX NMPUOBLUEHHOCTBIO K "Tal-
HbIM” 3HaHWUAM, NONYYEHHBIM B APEBHEM
Ervnrte, Meconotamuu, Unpum, Tubete —
rocynapcraax, UHTENNEKTYanNbHbIN
noTeHuman KOTOpbiX A0 CUX NOp He
NO3HaH.

JAencTBuTenbHO, BCE CBOU OTKPLITUS B
acTpOHOMMM M MATEMATUKE NEpPBbI
kopudeint rpeuyeckoir Haykn danec
Mwunetckuit cpenan nocne NOCELLEHUs
Erunta u Meconotamun. To xe camoe
MOXHO cKa3aTb 0 JlemMokpute, u3lyyas-
LLIEM 2CTPOHOMMUIO Y ErMNETCKMX XPELIOB
M BaBUJIOHSIH, 2 MEAVLMHY — Y MHAUIA-
CKux oros. fepaknnt, npoBeast HECKOJb-
ko net B [Mepcun, nepBbiM CHOPMYNMUPO-
BaJi HAM AWaNeKTU4eckoe MUPONOHUMa-
HMe, CKa3aB, YTO B OCHOBE BCEr0 —
HenpepbiBHasi 60pbba NPOTUBONOIOXHO-
crei, 06pasyioLLmX BbICILEE EANHCTBO —
rapMoHMIO MUpa.

Y10 Xe kacaeTcs 3arafouyHOw, naxe
AN ero COBPEMEHHMKOB, Urypsbl
Mudaropa, NnpyHeECLWIEro rpekamM y4eHue
0 4YUCTie KakK O CKpbLITOM CyTU Beluei, 10
OH HE TONbKO 061BEe3anN MHOrUe CTpaHbl
BocTtoka u A3uu, Ho, npoBeas 22 rona B
Ervnte, 6bin NpUHAT B KacTy XPeLoB,
npouas ans NOCBSILUEHUA HEBEPOSATHLIE
NCNbITAHUA BOMWU. nOCBﬂLLI,eHHbIe BO3-
Bpallanvcb U3 CBOUX CTPaHCTBUN C
roTOBOI NOKTPUHOI, TEOPMEN, CUCTE-
MO#. HYacTO OHU FOBOPWIN O HENOCTUXU-
MbiX BELLax, KOTOPble 0CTaBanuchb HeMno-
HATHBIMM HE TONbKO COBPEMEHHUKAM, HO
M NOTOMK2M Ha NPOTSXEHUU Thicavene-
TUN...

HeBepo’lTHble coBnageHuns

Cywectsyetr uHpOpMauusi, KOTopas
BOOO6LLE TPYAHO NOAAZETCH OCMbICIIEHUIO.
Huxe npusegeHa nvwb Manas Tonuvka
COBMaaeHU, NOYEPMHYTLIX HA NPOCTOPax
WNHTEpHETA.

MaToro nekabps 1664 r. y nobepexbs
Yanbca 3aTOHyn Naccaxmpckuii kopabnb.
Mormbnu BCE UneHbl 3KMnaxa u naccaxu-
pbl, KpOME opHOro. CyacTnmBuMka 3Banu
Xbi0 Yunbsimc. Mstoro pekabps 1785 r.,
Ha 3TOM Xe MeCTe OnsiTb BbINO KpyLUEeHue,
1 BHOBb CNAcCs €AUHCTBEHHbIA YENOBEK
no umeHu... Xoto Yunbsamc. B 1860 r,
OonsiTb-TakM NATOro Aekabps, 3necb Xe
nowmna Ko Ay pbibaukas WXyHa, a eauH-
CTBEHHOro cnacuwerocs poibaka 3sanu
Xbto Yunbsmc!

Thoposuky XVI npepckasanu, 4TO OH
ymper 21-ro uucna. [lepenyraHHbin
KOpoJib 21-ro yncna Kaxaoro Mecsua
3anvparncs B CNanbHE, HUKOTO HE NPUHU-
MaJsi, He Ha3Ha4vasn HUKaKux Aern. Ho
21 mioHsa 1791 r. JlionoBUKa U €ro XeHy

Mapuio-AHTyaHeTTy apectoBanm. 21 cen-
196ps 1792 r. BoO Ppanumn 6uiia NpoBo3-
rnaweHa pecnybnvka 1 OTMEHeHa KOpo-
neeBckas Bnactb. A 21 aHBaps 1793 r.
KOPOJif Ka3HWu.

OpHaxabl B NOHAOHCKOM MpuHGeppu-
Xunne 66K NOBELLEHbI Tpoe YouiAl. Ux
damunuu: MNpuH, Beppu u Xunn.

B 1944 r. razera "Oevunn Tenerpad”
Hanevarana KpOCCBOPA, COAEpXaluum
BCE KOAOBLIE HA3BaHUS CEKPETHOI one-
pauumn No BLICAAKE COIO3HUYECKUX BOUCK
B Hopmanguu. B kpocceBopne Obinu
3awmndpoBaHbl cnosa: "HentyH", "lOT1a",
"Owmaxa”, "lOnutep”. Passenka, KOHEYHO,
"BCTana Ha ywu", HO COCTaBUTENEM
KpPOCCBOpAa 0Ka3ancs  CTapeHbKui
LWKOMbHbIN y4ATeNb, HE MEHbLIE Cneil-
cnyx6 0320a4YeHHbli CTONb HEBEPO-
SATHEIM COBNafEHUEM (BNPOYEM, Aaxe
ecny 66l OH Oblfl 3aKOHCNUPUPOBaHHBIM
wrypmbaHgiopepom CC, 10 3auem nyb-
NMKOBaTb-TO?).

Moxanyi, nMwb cama Xu3Hb Brpase
TaKk “pacnpaBnsitbCsi” CO BPEMEHEM WU
YenoBeyeckuMmn cynsL6amu.

Cneppbl "apyroii” TexHonorum

Kcratn, ecnu npenctaButb cebe
UMBUIN3AUMIO, KOTOpas UCNonb3yeT
NPUHLMNMANBLHO APYroi cnoco6 nosHa-
HUS MUpa (MHGOPMaLUMOHHOE 06LLECTBO
ApYyrol npupoabl) W pa3BuUBaEeTCs
OTHIOZlb HE MO NMYTU YCJIOXHEHUS MEXa-
HU3MOB, TO MarepuanbHbie creabl ee
NPUCYTCTBUS Tak He OynyT HanAaeHb.
BbluMcnutb €e cyliecTBOBaHWE MOXHO
TONbKO MO HEMAaTEPManbHLIM Crnepam —
HanuuuIo 3HaHui, OBPETEHHbIX CIOBHO
6l HUOTKYAA UNKU HEOOBACHUMO MyLPO-
CTU (Kak, HanpuMep, B [APEBHEM
Lymepe). A Tenepb napy CNos rno nosoay
yynec.

MoOMMMO Tpex U3BECTHbLIX 33aKOHOB
nByx WUcaakos (HbloTOH2 ¥ A3umoBa)
CyLLECTBYIOT TpM 3akoHa ApTypa
Knapka:

1. ECcnn 3acnyXeHHblii, HO NOXWNOMN
Y4EHbI 3a8BNSET, YTO HEYTO BO3MOXHO,
OH, CKOpee Bcero, npae. Korga xe OH
3aABMAET, YTO 3TO HEBO3MOXHO, OH, BEpO-
ATHee Bcero, owwubaercs (B ¢pusuke,
mareMatuke u actpodpuauke Knapk cum-
Tan "noxuneiM” yyeHoro nocne 30 net, aB
npyrux obnactsax — nocne 40).

2. EAVHCTBEHHbIN NyTb OBHapyXeHus
npeaenoB BO3MOXHOIO COCTOMT B TOM,
4yTObbI CAENaTh LWar B HEBO3MOXHOE.

3. Jhobas pas3Butas  TeEXHONOrus
HEeoTi4MMa oT BonwebcTBa.

Hy pas takoe peno, 10 rae "Bonwet-
cTBO" — TaMm u "uyno”... O TOM, Kakue
"yyneca” NoaBNacTHbl HENOCPEACTBEH-
HO YEN0BEKY, NOrOBOPUM B CReayloLuui
pas.
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HALLA KOHCYJIbTALUSA

TOKAPEB H. YumeepcanbHbiid Gnok

perymaTopon Ha Mixpocxeme LM 1040, —
Pagwo, 2007, Ne 3, ¢. 18, 17,

NevwaTHan nnara.

Heprex B03MOXHONO BapMaHTa nevar-
HOM NMNaTbl YCTPOMCTBZ NPERCTABNEH Ha
puc. 1. Ha Hel paszmellers BCe aeranu,
KpOMe nepeMeHHbiX peanctopos R6, RE,
R12, R13. lNnaTa paccynTaHa Ha YCTRHOB-
Ky Mukpocxemel LM1040N (B xopnyce
MDIP N24A), NOCTOSHHBLIX Pe3UCTOpoB
MAT, nneHoyHbIx kKoRaeHcaropos K73-17
{C1—C3, C9, C11) n K73-9 (C5, C6),
kepamudeckmnx K10-17 {C8, C12, C15—
C17) u okcevgreix cepun TK dupmbl
Jamicon (octanbHuie). Kaxabii U3 KOH-
percavopos C9, C11 cocvasned va neyx:
emkocTery 0,33 (C9', C11} u 0,068 mx
{C9”, C117).
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FACAHOB P. Aeromar pns nopaym
3ROHKOR. — Pagwo, 2008, Ne 8, c. 44,
45,

O nevaTHO# nnarte U TpaHchopma-
Tope Tt.

YCTpOUCTBO MOXHO CMOHTUPOBATh Ha
NeyaTHoOM NNare, 4epTex KOTopon ulob-
paxed Ha pMc. 2. Ha Hell paaMeweHsl Bce
neranu, KpoMme Tparcgopmavopa T1 v Bel-
knoyatenein SA1, SA2. Mnata paccumTana
HA NPUMEHEHWE NOCTORAHHLIX PE3UCTOPOR
MANT, noactpoeuroro CMN3-19a, kepamm-
yeckux konpeHcaropos KT-1, KA-1 (C1,
C3) v okcupHblx cepun TK (upmbl
Jamicon (ocTaneHbie), KB2PLEBOND pe30-
HATOP2 B MUHUETIOPHOM UMIMHAPUHECKOM
kopnyce MTF38. duwopu VD1—VD5S —
1N4Q05, pene K1 — P3H34 vcnonverus
XN4.500.000-01 {conpotuenenue 0BMOT-
Kk — 288...352 Om, 1ok cpabaTtniBarmns —
40 MA). KoHaencarop C6 (KM eMkocTso
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0,047-0,068 mkd) — B610KMPOBOYHLIA B
ueny NMTanua Mukpocxemel DD1,

Bo nabexaHue BLXxona MUKpPOKOHTRON-
nepa m3 CTPOR BO BPEMS NAVKK, a TaKkKe
ans ypo6crea 3aMeHsl ero B nNpouecce
JKCNNyarauuy PeKOMEHOYETCA UCNONL30-
Batk 18-rueagHyio naHens. Pene Ha nnare
3aKpennsnT svHTaMu M4 C© raikamw.
Boisoaw €ro 06moTku {Ha puc. 2 0603Ha-
yeHbl Gyksamuy A u B) COEAUHSIKOT € COOT-
BETCTBYIOWMUMHU KOHTAKTHBIMK NNOLLAAKE-
MW OTPE3KAMM MOHTAXHOI0 NPOBOAR.
Harpyaky {3BOHKWU) NOAXNIOHAKOT K BLIRO-
B2M KOHTAXTOB pene Nposogamm COOTBET-
CTBYIOLLErO CE4eHus,

AnA nuTanMA yCcTpoMCTBa APUIOAEH
MOBOK NOHUXALWMIA TRAHCGOPMaTOR €
BTOPUYHON OBMOTKOM HA HanpaxeHue
12...13 B np# TOKE Harpysk#t He MeHee
250 mA. NMoaonayT, HanpuMep, YHUUUMPO-
BaHHbe TpaKcopMaTops TH1-127/220-50,
TH3-127/220-50, TH4-127/220-50 v wx
MOAMPHIKELMK, NPEHA3HAYSHHDIE SR pa-
60Tb! TONLKO OT CETU KanpskeHwem 220 B.
O6e BTOpUYHBIE OBMOTKM 3TUX TRAHCHOP-
MATOPOB BKNIONANT NOCNEAOBATENLHO,
AN Hero BbiBOA 8 COEAWHAIOT C BbIBOAOM
9, nepemeHHoe HanpaxeHve 12,6 B cHu-
Ma10T € BbiBoAoE 7 1 11. CeTesoe Hanps-
xeHve 220 B nogawT Ha BoiBoa 1 v 5
{Npwn 3TOM y TPAHCHOPMATOPOB, PaccUm-
TaHHLIX H2 ABA HANPAXEHUS CETW, coeau-
HSIOT BLBOALI 2 U 4).

OBPATUTE BHUMAHWE

HEYAEB U. Panuokanan oxpanModt
cHrHann3auny Ha 6a3e paguoCTIHUNN
"¥pan". — Pagwuo, 1999, Ne 5, ¢. 29—
31 (pegaxrop — O. Jonros).

Ha cxeme cTopoxesoro Yerponcrsa
{cMm. pyc. 2 B crarbe) Tpaqancrop VTtT —
KT9726.

MYPALXAHAH 3. ¥Ynpagnaemeii uH-
BEPTOP ONR AATANHR TPEXPAIHONO BBM-
rarenn. — Pagwno, 2004, Ne 12, c. 37,
38 (pegakrop — A. Jonrwi).

Ha cxeme wHsepropa {cMm. puc. 2 B
crarse} svisoget 6 v 14 muxpocxeme: DD4
L0nXsHE! ObiTo COCAuHEHb! ¢ OBLMM NRO-
BaaoM { ~Uper)-

BALUMPORB A., BALUMPORB C. NMpoc-
TOH YeThpBXKaHaNbHbiR ycunurens c

MUKPOKOHTPO/UTEPHLIM YTIDABAGHHEM. —
Pagwo, 2008, N¢ 9, ¢. 9—12 (penax-
Top — B. ®ponos).

Ha cxeme 6noxa ynpasneHus (oM. puc. |
B CTATbE} KOHTaKTHI 2 1 3 pasvema X4
A0nxHel Beith COGLuHEHB! ¢ BoBOAOM 1
mitkpocxemst DAL,

O30/IKH M. dnexTponnsid npeno-
APEHATENL C YHPPOBLIM MHAKKAETO-
pom. — Pagwo, 2008, Ne 10, c. 27, 28
{pesaxrop — W. Hevaes).

Ha veprexe rnevarHo#d nNnarsl yeTpoii-
cT82a (CM. prC. 2 B CTaTH€) NPOBOOHVIX,
NAYLIAA OT KOHTAKTHON nAowaaxn nog
swieog 13 mukpocxemsr DD1T, gonxex
ObiTh COCAMHRH C NPaBuiM (N0 PUCYHKY)
BbIBOROM KHOMKN SB1 (a He ¢ nesei, kaK
TOK838HO Ha YEPTEXE).

Penaxtop — B. @posnos, rpapuka — B. @ponos
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