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TpuatHo Gecenoratk ¢ 3xMNakem MKC .
W TIDUHIMAT XVBYIo" KARTHHKY ¢ 5OPTa Eerexnin KPBINOB (RAOCGT), r. XabapoBck

fonroe Bpems fanbHue CBRan Ha fiobrTennckmx YKB avana3oHax B BOCTOUKbIX peruoHax crpaHbl Gbiny
npotnemoit. Mpwavna Buina NPOCTON — BHTY3MACTOB paboTu HA 3TUX AUANa3oHax Tam BbiNo 04EHk Mano,
3 970 Y MHOFUX HE BLIBHIBAJIO XENAHUA CO3/AasaTh ¥ OCBANBATL ACCTATONHO CROXHYIO YKB TexHuky ana
npoeeaeHus BYKBANBLHO AMHUUHBIX AanbHuX CBR3eit. Co BpeMEHEM SEN0 CABKRYAOCH C «<MEPTBOR TONKM»,
Yemy B HEMANOW CTeneHy CnocofBCTBOBANO NOSBAEHUE B NPOAAXE CepbeaHon YKB TexHukn, aHanoruy-
HYIO KOTOPOI M3roTaBaMBaTh 8 MOOUTENLCKYX yenoBusx Beera 6o HenpocTo. {lybnvkyemas B 3ToM
HOMEPE XypHana CTaTbA pacckasnisaet ob ycnewHolk pabore xabapoBCKOro YNbTPAaKOPOTKOBORHOBMKE
Esrenvst Kpuinosa (RAOCGT). OH 3a KOpOTKWiA NEpUO BPEMEHU OCBOMN TPONOCHEPHOE U CNOpamMIec-
koe E-npoxoxaerue, nposen AanbH1e CBA3N C OTpaxeHnem oT JlyHu, pabotan 4epes pagvonobuTesio-
ckne UC3 1, HakoHeL, emMy 0TBETU/ 3xunax MexayHapoAHOH KOCMUYECKON CTaHUMK.

{em, craTeio Ha ¢, 55)
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Ha naweii o6noxke. KomaHaup 18-it anurensHoi akcneanumn Ha MKC Maiikn ®uHk (cneea) u 6optuHxerep tOpuit JloHuakoe npucnanm
MPUBET YUTaTeNsM XypHana "Paano” (CM. craTeio Ha C. 4).

qHTAﬁTE PE3OHATOP FEJIbMrOJibLIA B MAJIOTABAPUTHOM AC
- MAJIOTABAPUTHbIN UuN
B CJI anm mEM BJ1OK MHAUKALIUKN COCTOAHUSA KOMIMbBIOTEPA

j ¢ L0)\Y 8 D) 24 D8 FTEHEPATOP KOJIJTOUAHOIO CEPEBPA

Tupax xypHana «Paguo» Ne 3 caaH ang paccbinku nognucymnkam 10.03.2009 r.
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3a copepxaHue peknaMHoro o6bsBNEHUS OTBETCTBEHHOCTb HECET
peknamoparersns.

3a opurvHanLHOCTL U COAEPXaHWe CTaTb OTBETCTBEHHOCTL HECET aBTop.

Peflakuma He HECET OTBETCTBEHHOCTU 32 BO3MOXHBIE HEraTUBHLIE NOCNeAcT-
BUS UCMOMb30BaHUs ONMy6AMKOBaHHLIX MaTtepUanos, HO NMPUHUMAET MePLI NO UC-
K/IIOHEHUIO OLMGOK K oneyaTok.

B cnyuae npvemMa pykonucu K nyénvkauumn peaakums ctaeut o6 3ToM B U3ee-
CTHOCTb aBropa. Mpu 3TOM pefakuua nonyHaeT UCKMIYUTENBHOE NPaBo Ha pac-
npocTpaHeHue NPUHATONO NPOW3BEAEHWS, BKIOYas ero ny6imkauuy B XypHane
«Paanor, Ha MHTEpPHET-CcTpaHuLax xypHana, CD unu nHblim o6pa3om.

ABTOPCKOE BO3HarpaxaeHue (roHopap) BuiniaunBaeTCcsi B TEHEHUE OAHOro
Mecsua nocne nepBoi nybnukauvu B pasmepe, onpeaensieMoM BHYTPEHHUM
CNpaBo4HUKOM TapudoB.

Mo ucTedeHun opHOro roaa ¢ MOMEHTa Nepsor nyGnvkauwn asTop UMeeT
npaBo ony6nMKoBaTb aBTOPCKUIA BapUaHT CBOEro Npou3BeaeHVs B APYroM Mec-
Te 6e3 NpeiBapuUTeNsHOrO MMCLMEHHOMO COrNacus peaakuuu.

B nepenucky peaakuus He 8CTynaer. PyKonucu He peueH3npyloTes U He BO3-
BpaLLaoTcst.

© Paguo®, 1924—2009. Bocnpouseeienne MaTepuanoe xypHana «Paauo»,
X KOMMEPHECKOE UCNONb30BaHWE B NMIOGOM BUAE, NOMHOCTLIO WK YaCTUYHO,
NONYCKAETCs TONLKO C MUCBMEHHOIO pa3peLueHus peaakuvn.

Ortneuarano 8 000 «M[ Meaua-Npecca», 127137, Mockea, yn. «[pasabi»,
n. 24, crp. 1. 3ak. 90544.

\ PG 4 KoMmnbioTepHas CceTb pefakumu XypHana «Pagno»
F’\-; HaXOOMTCA MOL 3aALMTON aHTMBUPYCHOW NPOrpamMbl

- DrWEB W. JaHunosa.
‘ TexHuueckas nopaepxka 000 «Canfl» (CankT-NeTtep-
6yprckas aHTuBUpyCcHas naboparopus W. [laHunoea).
) : http://www.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
Wxreprer: www.comstar-uts.ru
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Myca Manapos (U2MIR) nposognT nepasie pagmnosmio-
6nrensckme cBa3n Ha 6opty opburansHoro xomnnekca
"Mup"” (1988 ropg).

MUHYBLLEM rofly paauontobuTtensckas o6LLeCTBEHHOCTb
oTMeTuna 25-neTme NEPBOro BuIXoAa B pagnonioburens-
ckuii adup HenoBeka ¢ 6GopTa KOCMUHYECKOrO annapara. 310
6bin OyaeH MppuotT (WSLFL), koTopeid paboTtan Ha avana-
30He 144 My c kocMunyeckoro kopabns “LLattn” B Hosnbpe —
nekabpe 1983 ropa.
PaanoniobuTensckas nporpamMma yCneLHo pasBuBaeTca n
Ha 6opTy MexayHapoaHOi KOCMUYeCKol cTaHuun. [on Hasazn
craptoBan 3kunax MKC-17 B coctaBe komaHgupa Cepres
Bonxosa (RU3DIS), 6opTurxeHepa Onera KoHoHeHko (RN3DX)
W yHaCTHULBI KOCMMHECKOro noneTa us KOxHoi Kopen Wn
CoiioH. Bo BpeMsi CBOEro HenpoaoMKUTE ILHOO OAMHHaALATU-
aHesHoro noneta Mn ConoH ycnewwHo Nnpoeena CeaHChl paano-
TIOBUTENBCKON CBA3K CO LUKONBHUKAMN CBOEN 1 OPYrMX CTPaH.
Bmecte ¢ akunaxem Ha 60pT MKC-17 6bin pocrasneH
KOMNLIOTEP ans paboTul C pagnontobutensckum obopyanosa-
HWEM C nporpaMmamu, O KOTOPbLIX pacCKasblBanoCb B
anpenLCKOM HOMepe XypHana “Pagmo”™ 3a npoLwwnbid rog,.
Axmnax MKC-17 yCTaHOBUA 1 HACTPOWUS TaKO KOMMbLIOTEP.
OH Takxe Nposen 3ameHy 60pTOBOM pagnocTaHummn Kenwood
TM D700 1 cuctembl SSTV Ha pe3epBHYI0, Tak Kak No paboTe
VMEBLLIENCS paanocTaHuMn 6binm HEKOTOPLIE 3aMeqaHs.
Hawum xocmoHaBThl OXOTHO paboTann B paanontobutenb-
CcKOM 3dupe, Koraa Mol NIAHNPOBANN UM NPOBEAEHUE CeaH-
COB CBSi3W, HO, K COXaNlEHUIO, BDEMEHU U XENaHNS CaMOCTOs-
TEeNbLHO NPOBOAUTL CEAHCH! Y HUX He 6bino. 3aT0 y amepukaH-
CKOro acTPOHAaBTA, FOTOBALLErOCsH NPUNETETH K HUM B COCTaBe
MKC-18, 6bin0 OrpOMHOE XeNnaHne 3aHATLCH KOCMUHECKUM
paguoniobuTensCTtBoM. OH ¢ 6OnbLIMM YNOPCTBOM W3yHan
60pTOBOE paamoniobuTensckoe 060pyaOBaHNE N 3aNNIaHNPO-
Bas1 60ONbLLYIO YaCTb CBOE NPOrpaMmel NoneTa Ans paguonio-
6uTensbckoin pestensHocTU. Puuapn Mppuott (WS5KWQ)
BLIPOC B CPEAle aMepUKaHCKNX acTpOHABTOB. Bonee Toro, ero
otel, OyaH 6bin NepBbIM KOCMUHECKUM paguoniobutenem. U
noneTeB B KOCMOC 4epes 25 neT nocne CBoero otua, Puyappg,
NpOBeJi C HUM roJIOCOBYIO CBA3b C 6opTa MKC. 310 CoBhITHE



DOBONLHO WMPOKO OTMEYaNoCh B papro-
NOBUTENLCKOM MUPE,

Mbl 0deHb BnaroaapHbl 3TOM pagvonio-
OUTENLCKOM CeMbe 3a OFPOMHBIA BKNaA B
pa’BUTUE KOUCMMYECKoro paanonkadu-
TCALCTBA,

Bnaropapa younuaM Puyappa Ha SopT
MKC B0 AOCTARNEH W YCTAHOBNEH &RTO-
HOMHBI  BuacokommyTatap  Kenwood
VC-H1. Teneps NoSBUAACH BOSMUXHOCTD
NPOBOANTL ceallckl SSTV Kak Yepes Hero,
Tak 1 yepes KoMnblotep ¢ WEB kamepoi.
3a epeMs cROErn KOPOTKOro nopeta
Pudapn [SppuoTT nepenan Ha 3eMnio
okono 2500 SSTV naobpaxeHui n Npoeen
okono 500 ronocosbix cBalen. Hanbonee
nHTepecHue nsobpaxenna ¢ bopta MKC
MOXHO MOCMOTPETb Ha cante <http://
www.amsat.com/ARISS_SSTV/>.

C 37070 Foud NNaHWPYeTCA YBENYMTh
YMCcno YneHoB akunaxa Ha MKC B gea
pasa, N0 6 YCNOBCK, W COKPaTUTL BPCMS
npebblBaHUA HEKOTOPBIX 3KUMNaKeW Ha
60opTy. KonnuyecTrn YenoReK, NoGLIRABINNK
Ha Gopty MKC 3a roa, Bospacrer. Cne-
DUBalentHO, yBenuuutes obrem pabuid
Hna 3eMne No noAroToBKe KOGMOHABTOB 1
aCTPOHAETOB M0 UCNONB30BAHWID Paamno-
AOBUTENLBCKONR cUCTembl. XoueTen Hage-
eTCHl, YTO BO3pacTeT n pagrontobuTens-
CKasl aKTUBHUCTE Ha BOpTY.

Koraa rotoeunachb sTa €TaTebd, Ha
SopTy Haxopuncs axkmnax MKC-18 B
coctaBe komaHfupa MKC acTpoHaeta
Maitkna ®uHka (KLCSAIT), SopTuHxeHepa
kocmoHaeTa Kopus Jlonuakoea {1IK3DUL)

1 BopTUHXEHE-
paacTpoHaBTKU
CaHgpsl  Mar-
HYC, NpUNeTeB-
wei K HUIM Ha
“WatTne". Bce
OHU HE HOBUYKU
E KOCMOGE W
UMEKT panmo-
NMAONTENLCKUA
oot MKC-9.
Coctas Hop-
TOROMO paamo-
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* 1 i . Kocmownasr Opus Jlonvakose (cnesa}l w acrponasr NMawxkn
4 Bappar Ha 3aHTUAX NO NIOCHTONILCKON PAmNOCBA3H.
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fipuset zemnagxHam ¢ Sopra MKC no paguomotn- RE
TeNbCKAM KaHANAM NOChINAET KOCMUYECKHH TYDHCT ~\ =
Puyapp Fappunot (WS5KWQ}. v L

NIOOUTENBCKOTO
obopyLoBaHuA
cenvac 3amer-

flepsas kocMuyeckas QSL,
Feppuor (WSLFL) paccbinan CBOUM KOPPeciioHgeH-
Tam 110 BO3BPAILEHII Ha 3eMII0.

kotopyio OyaH

HO yBermuuncs. g
4

STS-9/Spacelab-1

Kpome paauo- -

RIOBUTENLCKOTO AMSAT
KOMIILIOTEpa U

pesepBHOTO

KoMnnekta GopToBOH  paAvoGTaHUMK

Kenwaod TM D700, KOMPIBIOTEPHOR cucTe-
Mol SSTV W BuieokomMMyTaTopa Kenwood
VC-H1, B COCTaB paamoniodnuTensckaro
oBopYAOEaHAS BOLWAA 18KXE CUCIEMA
nprema TeNSMETPUYSCKON Wi kpopMaLIMi.
Bra cucTema pabotaeT B nonoce, 6IM3K0N
K PANMONKIBUTENBCKUM YACTOTAM, U MO3RD-
NMUT 4EPE3 PagNOnNICBUTENBCKWE AHTEHHL!
Ha MKC NMprHWMETb TENEMETPUIO OT KOC-
MUYSCKOTO Kopabnsa “Colos” Bo Bpems ero
OTCTHKOBKM OT MKC n cnycka skunaxa Ha
3emnio {T. e. HaNMYMe paaueNICEUTENLCKON
cucTeMB Ha HOpTY NO3BOANNO PeLINTL U
HEKO10pble NpodecCuoHanbHbIe 3ataumn!).

Cncayet 0cob0 NOAYCPKHYTL, YTO
yonewwxas patota Ha NOBUTENbCKUX
NManazoHax akKunaxen MexyHapoiHon
KOCMUWYECKOIR CTaHumw Bbina onpepene-

Ha 1em ONBITUM, KOT1OpKIA Bkl HAKoNneH _

BO BpemMs ANNTeNnbHoW akenayaTauumn
NodBUTeNLCKo paanocTanumy Ha Bopty
opBuTtansHoro komnaekca “"Mup”. B
MUHYBLUEM IOy UCNOAHMAOCE 20 nET o
AHA NepBOTo Beixoga B adup Mycobl
MaHaposa {U2MIR}, pabota kaToporo {u,
KOHEUHO, OCTa/IbHHX HALLIMX KOCMOHABTOB)
pPaanKaibHO U3IMEHWNA Ha 3emne BOG-
MPUATHE MOHATUA "PaaMONOBUTENLCTBO B

KoCcMoce™, [ ]
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Yurarens, npucnaswne 8 pefaKyno mobsie NATL K3 WECTH KYHoHOB 3a .
nonyroane, BMECTE € 3BTONNSHHON AHKETOW, KOTOPasN Hanewarama -
B TDETbEM HOMEDE XYPHana, CMOIrYT NPeTeH[A0BATL Ha OQ4WH B3 HPW3IO0S.
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YcnewHo BOCCTAHOBUB
NPEANPUATUS HZPOAHOrO
XO3ANCTBA, OTEYECTBEHHAn pPaguonpo-
MBILLNEHHOCTL NPUCTYNUNE K BLINOAHE-
HWIO HEMEYEHHOWN NPOrpamMmbl MacCoBOro
M NOBCEMECTHOrO0 OXBara pagnoe-
¢uxaumen. 4na BuNOAHEHWS oCTae-

1 neHHbIx 3agad Tpeboeanock paspaboTate

WM OCBOWTb B NPOMBILNEHHOCTU HEOORO-
rMe XOHCTRYKUUW NPUEMHUKOE U TeNeem-
30POB.

CnepyeT OTMETUTb, MTO XypHan
"Pagno” OKazancs Ha NepegoBbix NO3u-
umax oGecnevenns apMun pagnonbure-
NEeN-KOHCTPYKTOPOB {@ 310 Bbina noka
OCHOBHAA OBUXYWANca cuna npuobule-
HWA K PALMOHANBHEIM U HEJOPOTUM peule-
HNUAM) HEOOXOAMMBIMU CXEMOTEXHWYE-
CKUMWN U TEXHONOMUHYECKNMK PELLEHWUSMA.
Tonkko B 1950 1. peaaxkumns onybnukoeana
15 pa3HoobpaaHbiXx CxeMm ans KOHCTPYW-
POBEHUA NPVEMHUKOB (2 B TEYEHUE aecs-
TMneTMa — Bonee corHK). Bonbe none-
BUHbB U3 HAX — 3TO BEPUaHTH C YUCAOM
namn He 6onee Tpex, Tak Kax co cHabxe-
HUEM PAJMOSNEMEHTEMMN N BBTOHOMHEIMM
MCTOYHUKaMU nuTaHua Butnn ewe Hema-
Nble npobnemsl.

1951 Hawa pagnonpomsiw-

. F. NEHHOCTb BLINYCTUNA He-
CNOXHEIE U HEAOPOIMe PaANOBeLUETE Ib-
Hule NpueMHukr “Mockeuy”, "AP3-51°
{cM. 4-10 OBNOXKy XypHana), KoTophnle
NO3BONVNU B HYXHOM cObeme obecne-
YWTb 32NPOCHI paanocnyluatenei. OaHo-
BPEMEHHD NPOMBILNEHHOCTL Npeanara-
na u Gonee KaueCTBEHHBIE MOOEny Ans
Bonee TpebopatensHux caywarenen —
"Hesa-51", "benapyce”, "¥pan~, "bBan-
™xa" 1 ap. B nocnenyroume ronst gecs-
TUABTUSI NPOMBILLAEHHOCTL CCBOMAA M
MOOENnU BbICWEN XaTeropum KavecTsBa
("Pura-10", "Mup M-152", "®dectuBans”
nap.).

Tupax xypHana B 1951 . BoPOC OT
50 000 po 80 000 3k3eMNARNPOB.
1952 Foa OTME4YeH pocTOoM

F. NPOW3BOACTBA TENEBMU-
3WUOHHBLIX NpuemHnkoa "KBH-49" v “T1".
Hapo OTMETUTb, HTO NEPBHA U3 HA3BaM-
HbiX OKa3anca B W3FOTOBAEHWWM N BKC-
nnyaTaunmy HaCToAbKC YADEHEM N Haziex-
HbM, 4TC €ro NPOMIBOACTBO G PE3NUYHbI-
MW MOANDUKALMIMN HE NPEeKPaLLanoch
BMNOTL A0 1955 1.,

A C pOCTOM HuCna Tesesn3opeB y
HaceneHna paguoniobnutenn cranm npo-
ABAATL NOBBILEHHBIA UHTEPEC K AaNbHEe-
My npuemy Tenesngenun. B yactHocty,
npu NPUEME MOCKOBCXOr0 TENEUEeHTpa
OTMETUAUCE  YCNELLHBIMKM - paBoTamu
rpynnel  awobutenein 13 Baagumupa,
Pasann, WeawoBo, HApocnasna, Cra-
., fIMHOropCKa v ap.

B 1952 r. B xypHane nosBWhace nep-
Bas CTaThfl O BO3MOXHOCTAX KPMCTANAN-
uecxux TPHMOAOE (TOrpa eule TEePMMH
"TPaHancCTop" He NPMMEHANCA) KaK yCunu-
TeNEHbIX 3NEMEHTOB.

1 9 5 '3 Ero cneayer orMetuTb
dF. KaK rog ysenu4eHus
MACCOBbIx WM3AAHWMIU KHWUI B NOMOULL

( K 85-nermwo wypHana “Paguo?

- JAxcrag CTaApPHEe XYPHAXHeo
A4
~'6$~“|950F.

ke

paguonwbutensm. Pegakuusi BHUMa-
TENLHO CReAUT 3a NNaHamu n3ga-
TEeNbCTB, BHXOAOM NUTEPaTyprl U CBOE-
BPEMEHHLIM ONCBELLEHUEM HUTATENEN,
pPeueHsnpoBaHnem C  yKa3aHuem
AOCTOMHCTE N HEL0CTATKOB.
1954 Bnepsbie B XypHane no-
[‘a senseTcn pybpuka “Aas
HaYUHAWKNX", TAE Mbl, OTMEYan MOBbI-
LWEHHbIN MHTEREC NOAPACTAICLLErC NOKO-
NEHNA K HALLBMY XYPHZNY, X PAaanorex-
HUKE KaK Hayke, B ACCTynHOW d¢opme
pacckasbiBaem O CTOALYMX Nepes paano-
TeXHuKC npobnemax n mnx pewerHnn. U
nepssiM M3 TaKNX MaTepnance Beina npo-
CTaa KOHCTpykuma BaTapenHore npu-
eMHMKa NpAMoro ycunedun 1-V-1 Ha
TREX NaMnax.

B arom xe rogy B xypHane Suin nome-
WEH NEPBBIA o4yepx 06 CAHOM U3 no-
NynapHenwWux Hawem astope WBaHe
Tmodeesuye AkynuHuuese — CBeTnas
emy namsTe! Torpa emy Guinc 38 net, Bun-

e ——

Hbtll yHEHotd 1 OOePXUMBIA (B nyullem
CMLICNE 3TOMC CRORA) PaauonicbuTens.
BnocrneacTBunM OH CTan YAEHOM PEepxon-
AErUK HALLETrO XYPHENE.

B 1954 r. NnOABRAIOTCA CTaTbW G CTE-
PEO3BYKE B KNHO M paNOBeLiaHuun. Tupax
XypHana so3poc A0 100 D00 skzemnnn-

poB.
19 5 5 B mae nosenaetcs nep-
: F. Ban nybauxaums pagmo-
BEUIETENEHOIO NPMEMHUKA Ha NONyNpo-
BOAHUKOBLIX Tproaax. 3to paspaboTka
BNAHOTrC Hay4Horo peavens F. LibikvHa —
npodeCcoopa, A0KTOPE TEXHUYECKMX HAYK.
MNonynpoBOAHUKOBLIE TPHMOALI BLICTPO
HAX0AAT NPM3HaHNne paguoniburtenei-
KOHCTRYKTOPOB (Xanb TONbKO, 4TO Npo-
MbIIIIEHHOCTL MOKa €eule OoTCTaer oT
aanpocor notpebutenen). K kOHUY roga
yxe ony6AMKOBAHO NATE CXEM NPUEMHK-
KOB M HECKQNbKO APYrux YCTROWCTE,
MNossunace w pySpuka "Tonynpoeog-
HMKOBbte NPMBopLl”.

(19501959 rr.)

ABe nonynapHele KOHCTPYKUMK Tene-
BU30OPOB yCTYnuUnu mecto 6onee coepe-
MEHHBIM  MOAENaM “AsaHrapa”,
"Temn-2", "Crapt”, "3Hama” W AByM
HOBbIM “"XnTam” — “Pexkopa™ n "Pybur”.
1956 NHTepeC x xypHany B

F « CTpaHe yBeNW4YMBaAETCSH
HACTONLKO, HTO B 9TOM rogy OH nevyaTa-
eTcn Tpaxom 200 000 akzemnnapos.
MonynspHOCTs PacTeET NO Mepe yBe-
AVYEHUR Yncnz NyOnnkaluin KOHCTPYK-
UM Ha NONYNPOBOAHWKOBLIX TPUDAEX,
Tak kak pagnonobureny Ha cobcreen-
HOM ONbiTe yOeamnuch B BhICOKOW Tex-
HONOTUYHOCTN KOHCTPYKLMA WU NOBbt-
WeHHON GeaonacHoCTh paboTol (aTo
OCQBEHHO BaXHQ AN HAYNHAKIOLUX).

l 9 57 log NpOLWEN Nog, aHakom

T. BNOXANLHOrO COOLITUA —
a CoseTckom Cotose 4 oxTa6pA Bbin BhIBE -
neH Ha opbuty NEPBBIN uckycCcTBEHHBII
cnyTHUK 3eman. Hepea 30 gHen Bon 3any-
LWEeH W BTOpCii. Bee paguonioburenud yeun-
NEHHO CReannu 3a CUrHANAMU BEPLUWMHDI
TBOREHWUA HAyKU U TEXHUKW. UHTEepecHO
OTMETUTL, HTO XypHan "Paguo”, kak 6bl
npeasapss 3TG rPaHguoO3HoE CobuITHE,
ewe 3a noaroga Ac Hero onybnukosan
CEPMIO CTATeA NO WCKYCCTBEHHBIM CNyT-
HUKaM 3eM/M, TEXHUKE M TEeXHOAOIUK
chexenns 32 HUMn. Cyas No OT3utBam
paguonobuTenein, NPUHUMABLINX CUIHA-
Nbl CNYTHUKA, NPEANOXEHHLE MaTeprans
oKasanu Hemanyio NOMOLLb.

1958 Hucno onucaHuii KOH-

F. CTPYKUUH Ha noaynpo-
BOAHNKOBbX NPUOOPaX NaBMHHO Hapac-
TaeT TONbKO BAPWAHTOB MPUEMHWKCGB
OKoNo pAgyx AecaTkoB. [lpaeaa, npu
3TOM NaMNOBbIE  KOHCTPYKLUUWU He
UCKNIHEHH 13 0Bnx0aa — y Xaxabix
nagennii ecTb CBOM NAIOCHl U CBOWU

MUHYCBY,
1959 Bo BCE 3TWM rogbl ycC-

I« newwo NpoOBOAUAUCH
BLICT@BKM TBOpYeCTBa papuoniobuTe-
Nen-xoHCTpyKTOopeB. B pamkax takon
16-i BuCTaBku XypHan "Paano” obb-
ABUA KOHKYPC HA NYNILYK) KOHCTPYKLWIKD
PAONOBELETENLHOrO MPUEMHUKE Ha
NOAYNPOBOAHUKOBLIX  ANEeMEHTaX W
akceccyapoB k HUM. Ha xoHkypce 6utno
pPacCMOTPEHO 64 KOHCTPYKWUMMW NpM-
€MHUKa, 7 ManorabapuTHbtx guHaAMU4e-
CKXWX FPOMKXOrOBOpPUTENEl, 4 KOHCTPYK-
umn KME, 3 manorabaputHoix nepe-
KIoHaTens.

Mo wutoramM xOHKypca B pasgene
"TepeHOCHBE NPUEMHUKW™ NEepPBLIA NPpMa
Obtn NPUCYXAEH KOHCTpyKTopaMm B. Kan-
nyHeHxo 1 A. MNaxOMOBY 33 NPUEMHUK
"CnyTHUK", BTOPOA — KOHCTPYKTOPaM
A. NPOoHUHY 33 OPUrMHANBHOCTb PELLEeHNA
1 B. MnoTHUKOBY 33 NpuemMHuk "Mockea”,
B. MNNOTHUKOB NOAYHUA OTAECNLHLIA NPUS
3a HanboNee NPUrOAHYID KOHCTPYKUMIO
1R MacCoBOro NOBTOpeHus. BnochencT-
BUW PAANOAIOVTENLCKMIA MHTEPEC K NPU-
eMHnky B. MnotHwkoea 310 Bnecrswe

noaTeepavn.
Tupax xypHana 8 1959 . BO3poc Ao
300 000 akzemnnapos! a



O6pab6orka curHanos RGB
B OAHOKPUCTaNbHOM Nnpoueccope
uocCiii

B. XOXJ10B, noxrop rexH. Hayx, r. Mockea

B xypuanax “Paguno”, 2007, Ne 8 n 9 6no gano obujee onuca-
Hue ogHoKpucTansHoro npogeccopa UOCHI!. Prg ero 6s0xoe 6osee
noapobro paccmorper B XypHanax "Papwno”, 2007, Ne 11; 2008,
Ne 1, 3, 12; 2009, Ne 2. B arom Homepe onucan nocnepuns 6nok
obpaborku curnanos. Caenare noppobHoe onucaHue 3BYKOBLIX
KaHaNo8 0Ka3anoch HEBO3IMONXHO W3-3a OTCYTCTBUR TaKoBOro B
dupmentosi pokymentalynn. ORHAKO cBeRQeHNs O HUX NMeloTCs 8
obuiem onucanny.

urHansl RGB ¢opMupyloTcs B MaTpn-
ue RGB, Ha XOTOpyl nocTynaer cur-
Han ApkocTn Y n curHans U u V, npoweg-
WMe A0 3TOro MaTpULy Takux CUrHanos. B
nocneaHein oun nogeepraietca cbpabor-
K€, 0 KOTOPO BbIN0 pacCxa3ano B Npeax-

DYHKUMA PACTAXKA B "CMHEM™ yTpas-
naerTcs paspaaamMu BLS u NRR. MNpwn ycra-
HoBeke 1B paspsge BLS pactaxka sknioye-
Ha, 3HaueHue paspaaz NRR onpegenser
cnocob pactaxkn. Ecan paspsga NRR
paeeH Q, T0 npu ypoene curhanoe RGB

6onee 80 % HAKNOH XapaKTEPUCTMKU A9
"cuHero" nywa ctaxoeuTcs Bo-
» NEe KPYTbtM, & 45 “KpacHoro™
NyHa KPYTU3HA XapakTePUCTUKI

aywel craTtee.

fpapun 683 pacmamkky 8 cunem”
a MaKKe 8 ,387En0M” U ,HPACHOM
(NRAR=1) ¢ pacmamKod 6, cusem”

Ana 370r0 UCNONLIOBAH CREUUaNbHbIA
yMHOXUTENL. [pUMeHsIOT Tpyu cnocoba
PerylpeBKN KOHTPACTHOCTH.

B nepsom ¢nocofe ncnonsayroT LIATL,
MNpu 3TOM perynnposka ofecnednsaetca
NOCPEACTROM WwecTupaspsaHoro kAN,
yNpaenseMoro no wuHe 1°C paapagamn
Contrast 8 cooTBeTCTBUM C TaBA. 1.

Bo BTOpPOM Cnocobe KOHTPaCTHOCTB
ONPEJENAETCA OrpaHUHNTENEM TOKOB
nyyer. B 6ONbLUMHCTBE NPUMEHEHWIA yM-
HOXWUTENb KOHTPECTHOCTU HENPEpRBLIBHO
KOHTPOAUPYETCS OrPaHUuMTENEM TOXOB
nyqeli. B 3ToM cnyyae perynnposxa KoHT-
pactHoCTM 4epes3 LIAT 3aaaer Tonsko ee
MAKCUMaNbHBI YPOBEHb.

TpeTuih Cnocod npegycMatpuBaet
YMEHbLUEHNE KOHTPACTHOCTU TEKCTOBLIM
npoueccopomM. Ecnu oxHo QS0 orobpaxa-
eTCA B BEpXHEn 4actn unscbpaxeHws,
KOHTPACTHOCTE YHaCTKa C TEKCTOM MOXET
ButTh CHIXEHa PMKCMPOBaHHLIM Ocnabne-
Hnem Ha 10 46 npu NpaMoM CoeauHEHUN
TEKCTOBOIO NPOLIECCOPa C YMHOXUTENEM
KOHTRACTHOCTI.

Kak KOHTpaCTHOCTh, TaK 1 APKCCTL MO-
ryT BbITb YMEHBLWEHE CHUXEHUEM Hanpsi-
XeHus Ha Bueoge 83 — BCLIN {orpanuye-
HUE TOKOB Nyueit). ECu B LUMHHOM pasps-
e CBS ycraHoenen 0, cHmkeHne Hanps-

Ugpix. Yo YMEHBLUAETCA TaK, K&K 5TO NOxa-  xeHus Ha BuBone BCLIN cHavana ymeHb-
001 / 74 3aHo rpadpmkamMn a WU B HA  LUGET XOHTPACTHOCTL M NULL NPU HEKOTO-
p papur ——, puc. 1. XOA rpaduka Ans 3ene- POM OTHOCMTENEHO HU3KOM €€ YPOBHE
80 nCUHEM 8 HOMQ /Iyda HE M3MEHSReTCs (KpU-  HAYMHAET YMEHLLATLCH W APKOCTL. Ecom
I Ban 6). e ycTanosute CBS=1, 10 9pKOCTbL CHUXA-
| rpagur Ecnn NRR=1, T0 uxapaktepu- €TCH BCKOPE NOCAE Ha4qana yMEeHbLUEHUR
| 8 ﬁ DACHOM” CTWKa ana "KpacHOro” Ny4a COB- XOHTPACTHOCTWM, @ OrpaHWYeHue TOKOB
; (M‘? R=0 ) nagaet c rpadpmkomM 6. Mpnypoe-  Aydein CTaHOBUTCA Gonee "arpecCUBHBM"
1 He CurHanos menblue 80 % rpa-  (kpyTM3Ha rpadmxa CTEHOBWTCS BHILLE).
ﬂgpga/| bukn ona Bcex Tpex nyden He  PMC. 2 unaieCTpUpyeT BAUSIHWE Hanpsxe-
ans ypobren { OTK/IOHAKOTCA OT HOMMHENHONM  HUA Ha BeBoae BCLIN Ha SpxoCTs U KOHT-
RGusg | 38BUCUMOCTH. pPACTHOCTL Ana 0Benx yCTaHCOROK paspnia
npu' 8Ls=t | Nocne pactaxw B “cuHem™ CBS.
I curHanst RGB npoxogat aeexo, Ha pwuc. 3 nacbpaxeHa ynpoweHHan
| 1 PEryPUPYIOLLIEE KOHTPACTHOCTb.  CXEM&@ CUCTEMb! OrpaHUNEHWs1 TOKOB Ny-
1
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Mpwuewm cravaii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAZLUO Ne 4, 2009

yen. BHyTpeHHun reHepatop Toka 30 MKA
CIYXUT AN 3aPSAKN BHELLHErO KOHAEHCa-
TOpa, NOAK/IOHEHHOrO K BbiBOAgy 83
(BCLIN), no HanpsixeHns cmeutequs 3,3 B.
Korpa TOK nyyen yBenuduMBaeTCsi, Hanps-
XeHvne Ha katoge auopa D1 cHuxaetcs,
[MO[, HA4YMHaET NPOBOAUTL TOK U KOHAEH-
catop C1 paspsxaeTca. [pu Manom Toke
Ny4ell KOHOEHCaTop BHOBb 3apsiXaercs
BHYTPEHHUM MUCTOYHMKOM Toka 30 MKA,
4yTo obecneunmBaeT MeANEHHOE BOCCTa-
HOBNIEHME NCXOAHOI O PEXUMa.

Ecnn nzobpaxenue B ¢dopmare 16:9
BOCMPOU3BOAUTCA Ha KMHECKONe C COOoT-
HOLLEHNEM CTOPOH 4:3, TO B BEpXHElh u
HUXHEN 4acTax 3KpaHa nosy4alTcs 4ep-
Hble NONOCHL. TaK KaK Ha YepHbIX NONOCax
TOK ny4ein paBeH Hymo, Gonbiias 4acTb
3HEpPrun noTpebnaeTcs Ha OCTalbHOW
4YacTn naobpaxeHus. B pesynstate oHO
CT@HOBUTCS 4PE3MEPHO SIPKUM U BO3HW-
KaeT OnacHOCTb ero packpailumesaHus. Ec-
nn xe n3obpaxexHue B popmare 4:3 Boc-
NPOVU3BOAUTCS Ha KUHECKONEe C COOTHO-

t58
Ri K arody
— 47 K
P ; 270K H Bb18.32
mpoYHbIU . -
mparcmop- Usyr, B 27K _L EHT
mamop - ID,O/ MK
/
0 L p—
I 5 MA
I C147MK K Bb/VB. 83
R5 1680 K 1 DeorrnB BCLIN
i
v {3 Paboqan
30Ha BCLIN
0’8 1 1
7,
RE 2201 5 20 I b
RB 1K
Puc. 4
Ha puc. 4 npencraBneHa npaxkTuye-
CKas CXemMa CUCTEMbl OrpaHUHeHNs TOKOB Ta6nuua 2
nyqen. YeenunueHHole Hanpsixenune Ul n 3nauenve YpoBent cpabarbiBanna
conpoTvBneHne peanctopa R1 npusoasT paspsna "MATKOro cpeaaHms’”, %
K TOMY, 4TO WX LIENb CTAHOBUTCS 6/IM3KON K [SOCT [SOCO| orHOCHTENbHO BLIGpaHHOrO
reHepartopy Toka. B pesynsrate Bo3pac- YPOBHA OrpaHuyeHus B Genom
TaeT KpyTU3Ha rpaduka perynmpoBKU n 0 0 0
CTaHOBMTCA Bonee "arpeCcCUBHLIM” Orpa- 0 1 5
Hu4eHue Toka. He cnenyet aenartb HaknoH 1 0 10
CJIMLLKOM KPYTbIM, TaK KaK MOXET BO3HUK- 1 1 BbIKMIOYEHO

HyTb CamMOBO306yxaeHne. HanpsxkeHve Ha
BbtBoAe BCLIN (ansa uenu no cxeme puc. 3)
MOXET ObITb PaCCYMTaHO NO CReayowWen
dopmyne:

Uscun = U1 - (I, - R1) + 0,7.

Lienb BKNOYEHWS y3na Ha TpaH3ncTope
T1 — yMeHbLLEHNE BPEMEHN nNepexona oT
TEMHOr0 K APKOMY N306paxeHnio, OfHaKo
3TO HE NPOUCXOAMT, KOrAa n3obpaxeHue
YCT@HOBWNOCh.

Jns XOpoLuen KOMNeHcaumm BEICOKOro
HanpsxxeHus TpebyeTcs curHasn, KOTopbI
TOYHO COOTBETCTBYET U3MEHEHUIO HaMnps-
XeHns Ha BbiBoge 32 (EHT). Tok nyueit
O6bINHO HE TOYHO BLINONHAET 3TO TPe6Oo-
BaHWe.

B cucteme orpaHundenns gmon D2 ot-
KpLIBAETCH, €CNN TOK Jiydeil npeBbiLIaeT
300 MKA, 1 KOMNEHCUPYET Ero yBENUYEHNE.,

HaknoH xapakTepucTuku He BAMsieT Ha
OrpaHuyeHNE TOKOB JIydEN, TakK Kak OHa
HaxoauTCA BHE pabouyei 30HblI CUCTEMbI
OrpaHUyeHnst.

Bpemsi cpabateiBaHnsi CUCTEMbI 3aBU-
CUT OT HOMUHA/NOB BHELLHNX KOMMNOHEHTOB
N ONA YKas3aHHbIX 3HAa4YEHW PaBHO Mpu-
mepHo 40 MC, ecnn orpaHuyeHne no Mak-
CUMaJIbHOMY YPOBHIO BbIKNIOYEHO. Bpems
BOCCT@HOBNEHNA CUCTEMbBI 33BUCUT, Kak
YX€ yKas3aHOo, OT BHYTPEHHEro UCTOYHMKE
Toka 30 MKA (CcM. puc. 3) u 0T HOMUHana
KOHAEHCaTopa, NOAKIOYEHHOTO K BLIBOAY
83 (BCLIN), v pasHo npumepHo 200 Mc.

LueHneM CTopoH 16:9, TO yepHble NONOCH
Nnony4aloTCs CNPaBsa n CNeBa OT KAPTUHKN.
HYT06b! ONpesennTs Hanuume B n3obpaxe-
HAW YEPHBIX MOJSIOC, B MHTEpBanax ratue-
HUS MO NONSM BBOAST CNEeuUnanbHble CUr-
Hanot WSS, Hecyuime unHdopmaunio o
LwmMpuHe nsobpaxenus. OfHaKo Npouec-
cop UOCIH He copepxuT yanoB, obHapy-
XNBAIOLMX TAKNE YEPHBIE NONOCH!. YMEHb-
LUMTL TOKM STyHEn Npu 3TOM MOXHO pa3psi-
oM LLB. Mpu OTCYTCTBUM Y4€PHBIX NONOC
LLB yctaHasnuBatoT B 0, @ npu ux Hanmm-
4 — B 1. B pesynsrate 6ynet noaxno-
4EH BHYTPEHHUI NCTOYHUK Toxa (0,5 MA) k
BoiBogy BCLIN. OpgHako wucnonssoBaHue
3TOro pa3psaa BCe Xe He PEKOMEHAYeTCs
B C/ly4ae NPUMEHEHWUS XOPOLLIErO KOMMEH-
cupytoulero yana EHT.

Ecnn naobpaxeHvne copepXxut 60nb-
LLIOE N AIPKOE MEHIO U OKHO TENEeTeKCTa,
MOXET aKTMBU3MPOBATLCA CUCTEMA Orpa-
HUYEHWS TOKOB Ny4yein, KoTopas 6yaeT CHu-
XaTb KOHTPaCTHOCTb. Ecnn TexcT BBOAUT-
Ca Nnocne perynatopa KOHTPacTHOCTW,
6y[EeT CHUXATLCA KOHTPACTHOCTb TOJIBKO
OCHOBHOIO M306paxeHns, a He TexcTa.
MNMoatomy sipkoe MeHio OSD wnn OKHO
TENETEeKCTa MOXET CAENaTh O4EHb TEMHOWM
OCHOBHYIO KapTuUHKy. B pexume ABOAHOro
OKHa (NONOBMHA 3KpaHa — AJ19 OCHOBHOWM
KapTUHKK, a gpyras NoNoBWHa — pAns

TexcTa) uenecoobpasHo nepeBecTn pas-
psn CBS B 1.

Kpome orpaHuyeHus CpeaHero Ttoka
nyyeil, B Npoueccope npenycMoTPEHO
TaKxe OrpaHuyeHne TOKOB B "nukax 6eno-
ro” (cM. puc. 3). Takoii orpaHuyUTENb NOL-
KKOYEH BHYTPU MUKPOCXEMBbI K BbiBOAY 83
(BCLIN). ns BKIIOYEHUS y3na yCTaHaBNn-
BatoT paspsg PWL B 1, ans BoIKNIOYEHNS —
8 0. Paspsasl DAB noseonsioT BuibpaTtb
VHTepBan cpabaTuiBaHUs OrpaHuunTens.
MNpwu 3HaveHun DAB=00H BxopgHoi ypo-
BeHb curHanos MNMLUTB nnu YPrPb, npu ko-
TOpOM cpabaTuiBaeT OrpaHuyeHve B
6enom nNpu MakCManbHON KOHTPaCTHOC-
Tn (OrpaHuyeHne cpeaHero Toka He pabo-
TaeT), Haxogutca B npegenax 0...40 B ot
yepHoro no 6enoro, a npn DAB=0FH — B
npepenax 0...60 B. ina Bxonos YUV c
HOMWHAJIbHbIM BXOOHbLIM HanpaxeHnem
1 B OT 4epHOro no 6enoro cnenyeT yMHO-
XWUTb 3TV YPOBHU Ha koaddrumeHT 1,4.

Heobxooumo nmeTe B Buay, 4To LIAM B
orpaHuumuTene no 6enomy BNSET He TOJb-
KO Ha ypOBEHb cpabaTbiBaHus orpaHuanTe-
i, HO TakXe N Ha YPOBEHb "MSArKoro cpe-
3aHus”, 0 Yem Oyaer ckazaHo Huxe. lMo-
[O6HO OrPaHUHUTENIO CPEAHUX TOKOB MW-
KOBLIA OrpaHuunTens no 6enomy pearvpy-
€T Ha BCIO KaPTUHKY (T. €. Ha2 OCHOBHOE M30-
B6paxeHue, Bkntoyas OSD). Npu aTomM obec-
NeYnBaeTCA CHWXEHUE KOHTPaCTHOCTU
TONBLKO OCHOBHOIO W306paxeHusi (HO He
OSD).

INMWKOBLIN OrpaHnunTeNs CpaBHUBaET
cymmy curHanos RGB ¢ nogctpanBaemMbim
ob6pasuoBLIM HanpsxeHnem. Ecnu oHa

Tabnuua 3
WameneHune
tonbpintl NOCTOAHHBIX
p;:&?ﬂ%‘; COCTaBNAIOLMNX
’ curiHanoB RGB, MB
00 —400
20 HoMuHaneHbe 3HaveHus
3F +400

NPEeBLILLAET €ro B WHTEpPBane BpPeMeHU
6onblue 2 MKC, TO OrpaHuunTENb pasps-
XaeT BHELLUHWIA KOHOAEHCATOP TOKOM 4 MA,
Tak xaxk cuctema obecneqnsaeT 60NbLLION
TOK paspsakv, KOHAEHCATOP MOXHO Noj-
KOUMTL NpsMo K BoiBogy BCLIN 6e3
nocneposaTensHOro pe3ucTopa.

Jns OrpaHnuyeHnsa CUrHanoB Masbix ap-
KUX y4aCTKOB M306paxeHus, KOTopble He
ocnabnset orpaHuuuTens B 6enom, npm-
MEHEeHO "Msarkoe cpesaHune”. OHO npe-
[0TBpaLLaeT "XeCTkoe Cpes3aHne” yMeHb-
LUEHNEM YCUNEHUS CUIHaNoB, KOTOpble
NPEBLILLAOT 3348HHBLIN YPOBEHb. OH 3aBU-
CWUT OT YCTaHOBKU OrpannqmTens B 6e1om
paspspamm SOC1 n SOCO. Moxer 6biTh
BbIGpaH OAuH U3 Tpex ypoBHen: nnbo cam
YPOBEHb OrpaHndeHus B 6enom, nuéo Ha 5
nnn 10 % NpeBbILLAIOWMIA €ro, Kak rnoxa-
3aHO B Tabn. 2. B oTinune OT orpaHu-
ynutens B 6enom "Markoe cpesaHune” peii-
CTBYEeT HE3aBUCMMO B KaXAOM KaHasne.
YpoBeHb cpabaTthiBaHms "MSArkoro cpesa-
HUS" 3aBUCUT OT BLIBPAHHOIO YPOBHS Or-
paHnydeHns B 6€51oM, HO BK/IKOYEHWE U Bbl-
KNKHeHne paspsaom PWL orpaHmyeHns B
6enoM He BANSIOT Ha "Msirkoe cpesaHue”.

Mwukpocxema copepxut y3sen, obec-
Ne4ynBaluMin  PEryIUPOBKY SIPKOCTM
(cM. puc. 3). Perynatop spkocTu Usme-
HSAET LiaraMn ypoBEHb MOCTOSIHHOW CO-



crasnsioller curHana oo *400 mB. Bee-
ro B 3TOM MHTEpBane npenycMoTpeHo 63
wara perynvpoBKv, AJIA Yero MCrnofnb-
3yloT paspsgsl DAC B coOTBETCTBUMM C
Tabn.

Mpy NoacTpoiike Ha 3aBoae Hanpsxe-
HUS Ha& BTOPOW CeTKe KMHeckona uenb
PErynupoBKM SIPKOCTU MOXHO MCNONL30-
BaTb Kak MpOrpaMMuUpPYEMBI UCTOYHUK
HanpsixeHus. Ecnu paspsg VSD=1 unun
paspsg AGV=1 (Tonbko B OKHE M3Mepe-
HUS), HanpsxeHue yYBENUYMBAETCH Ha
0,85B.

Curnansl OSD v TenetekcTa BBOOSAT B
curHanel RGB nocne perynstopa KOHT-
pactHocTu. Mpu 3ToM okHo OSD Moxet
0oKa3aTbCa COBEPWEHHO HEBUAVMbIM, €C-
NN KOHTPACTHOCTb yCTaHOBNEeHa Ha
MUHUMYM. AMNauTyabl curHanoe OSD un
TeneTekcTa MOXHO PErynmpoBath B npe-
nenax 3 nb 3a 15 waros paspagom TCG.
YPOBHU 3THX CMrHANO0B TaKXe MOXHO yBe-
nnuantb Ha 3 ob yctaHoBkow 1 B paspsae
HCT (TekcT ¢ BbICOKOM KOHTPACTHOCTbLIO).
OgHako rpensaTcTBUMEM ANA  MCMONb-
30BaHUSl AIPKO OKpaweHHoro ¢oHa Ha
6onbwmx y4actkax Tekcta Moryt ObiTb
aKTUBM3aLMsA y3na OrpaHuyeHusi TOKOB
nyyeit N yMeHbleHne SpKOCTN OCHOBHOM
KapTUHKK.

B Teneeusope ¢ akpaHoMm LCD, korpa
ncnonbayioT curHansl YPrPb, MoxHO BBO-
auTk curHanel OSD u TenerekcTa B curHa-
net YPrPb. Ecnu yctaHoBuTb paspsg
TYUVO=1, TO TEKCT repecTtaer BBOAUTLCS B

OFB=1, vinn no Pr npu OUV=1) pa3spsiga-
mu BLOR, a no "3eneHomy” (nam no Pb
npu OUV=1) — paspspamu BLOG B cooT-
BeTcTBuM Cc Tabn. 4

YcuneHve B kaxaoM u3 kaHanos RGB,
T. €. NOACTPOMKY pasMaxa CurHanoBs B
"6enoM” (noacTpoiiky 6enoi Tou4KM),
MOXHO HE33aBUCVMMO PErynnupoBath B UH-
Tepeane +3 pb 3a 32 wara. MogcTporika
ycunenus "B 6enoM”, Kak 1 pasamaxoB cur-
HanoB Ha karopax (0 4Yem pganbiie) wm
npeasaputensHoro ycuneHus, obecrieqn-
BaeTcsa B cemMupaspsgHoM LIAIN pa3spsipa-
mn WPR (B "kpacHoM” kaHnane), WPG (B
"3eneHom™”) u WPB (B "cuHeM”) B cooTBeT-
cTBum ¢ Tabn. 5.

Ycunenune curHanoB Ha Bbixopax RGB
MOXHO PErynupoBaTtb OOHOBPEMEHHO MO
TpeM Kananam B wvHTepBane *3 nb 3a
15 waros B cooTBeTCTBUM C Tabn. 6

MopcTporikn "B 6€n0M", ypOBHEN cur-
HanoB Ha KaroAax M YCUNEHWN, Kak yXe
yKa3aHo, MpouCXOOST B OOHOM CemMupas-
psioHoMm LIAM, noatomy Heobxoavmo npe-
[oTBpaTtuTh ero rneperpysky. OqeBuaHoO,
4YTO ynpaBneHve Katopamu obecrieuvea-
eTcs AnWb nocne orpaHuHeHns "NuKoB
6enoro”, "Markoro cpesanus”, BBeOeHUNA
OSD 1 peryn1poBKu SpKocTu.

MakcuManbHbIii  BbIXOOHOW TOK Ha
Bbixogax RGB pocturaet 1 MA. lNpeBbiwe-
HYE ero MOXeT Bbi3BaTb OrpaHuyeHus. Tu-
NOBOE BbIXOOHOE COMPOTUBAEHUE PABHO
300 Om (makcumansHoe — 400 Om). Ho-
MUHanNbHLI YpOBEHb YEepHOro paBeH

HVSI M NMPY YyMeHbiueHnn curHanos go 1,1 B
HUXe ypoBHs yepHoro. Paspap RGBL
obecrieunBaeTr ObICTPOE YMEHblleHWe
ypoBHs curHanoB mexHee 1 B, a Takxke
rnoAaeneHve n3MepuUTenbHbLIX CTPOK B MeT-
ne aerobanaHca 6enoro. 3T CTPoKK He
MCronb3ylTCA NPy HOpMansHon pabore,
a TOMbKO NP BKJIIOHEHUN U BLIKITIOHEHWU.
Paspsan RBL xopotwo pabortaer, ecnv pas-
psn AKB=0, T. €. Npy BKIOYEHHON neTne
astobanaHca ©6enoro. Ecnu paspsg
AKB=1, paspsg RBL o6ecneunBaeTt TONb-
KO ObICTPYIO YCTaHOBKY HOMMWHANbHOFO
YPOBHSI IPKOCTW.

Kak n B npegplaywmx Bepcusix, Npo-
ueccop UOCII copepxut netno kanmb-
POBKM KaroAoB, COCTOSILLYIO M3 MeTnu,
perynupylouer ypoBeHb HYepHOro, v net-
NN, yNpaensioLler yCUneHneM, no cxeme,
rnokasaHHOM Ha puc. 5.

Tok, KOTOpLIA NpoTekaeT B Karogbl,
namepsieTcs B yeunutensx RGB, a pesynb-
TaT HanpaenaeTca B npoueccop. OH nop-
CTpamnBaeT ypPOBEHb YePHOro TakK, YTO TOK,
NPOXOAALLIMIA B HEro, CTaHOBUTCA TOYHO
paBHbiM 10 MKA (6anaHC TEMHOBBIX TO-
KoB). 3aTem rpoLeccop noacTpavsaeT
ycuneHve Tak, 4TO TOK, MAyLuMiA OT Kato-
noe, 6ynet paseH 220 MKA (6anaHc B Ge-
nom). Hactb ToKa, Tekyulero ot ycunmre-
ney 1 Ha3blBAEMOro TOKOM YTEYKM, Mpu-
CYTCTBYET MOCTOAHHO. DTOT TOK BHauane
KanubpyeTcs KOMMEHCALMOHHOM CUCTe-
Moi. Bo BpeMa ero namepeHus Harnpsixe-
Hue Ha Bbixopax RGB cHuxaeTcsa oo 3Ha-
yeHus, Ha 300 MB HUXe ypOBHS YepHoro.
WcTouHvk Toka, nogkioHaeMelil K nerne

Ta6bnuua 4 Ta6nuua 6 K
TP Znavenmn Wamenenme avnnnTyA obpartHoii CBA3u, NOACTPaMBAETCA Tak,
pa3pRIOs WUameHeHve Pa3psaoe Wa Bbixogax RGB, 4YTO OCTATONHBIA TOK CTAHOBUTCS PaBHbBIM
BLOR YPOBHS NEPHOTO, Catode drive, HEX b Hysio.
wnm BLOG. HEX mB 00 3 Cnepyet uMmeTb B Buay, 4TO cucTema
. =100 v 50 20 Hovmantnue snauenms KatoaHOM KannbpoBKN COCTOUT U3 LLECTU
00 (npv OUV=1) 3F 3 HesaBuCcuMBIX Netenb. Tpu kaHana R, G n
20 HomuHanbHbie 3HaueHus
3F +100 wnm +50 R, G B
(npu OUV=1) ~  |7pA6107A unu
Yeune-| | Jpoders s | TDA6108A
Ta6nuua 5 HUE | s > > e
3HayeHunn N X Z —I <
W3meHeHue ycuneHus © 0 696 +0,658 7 l/ e
paspsaoB - o LS]
WPR unn WPG B COOTBETCTBYIOLIEM P /. J ] + & o3
’ xaHane, a6 S oOX
wnm WPB,HEX 3 §'S
00 3 Boibopra | | BeibopKa S g B
u u
20 < _ 13
F HOMMHa)‘Iin%& 3HaueHune Xpﬂh‘EHuﬁ' XpaﬂEHUe Hpoﬂeﬁb Bb/XﬂﬁHUU x
10 MKA YEePHO20 moK
curHanel RGB, a npeobpasyeTcs B curHa- |—®_T
nel YPrPb. B nwobom cnyvae O6biBaet [ 84
HeobxooyMa NoAcTporika YPOBHS HEPHOIo BLKIN
no LBEeTOoBbIM kaHanam. Ero MoxHo noa- < 220 MKA
ctpamBatb o =100 MB 3a 63 wara B Puc. 5

vHTepBane No AByM KananaMm (13 RGB):
"KpacHOMY" w1 "3eneHoMy” (paspsg
OFB=0) unu “"cuHemy" u "3eneHoMy”
(OFB=1). Mo "kpacHoMy" u "3eneHoMy"
ynobHee, Tak Kak KpacHblii 1 3eneHbli
LBETa NOYTU COOTBETCTBYIOT OCSIM X 1 Y Ha
LBETOBOW Avarpamme.

MoxHO Takxe noacTpavBaTth YpOBHU
4epHOro rno BHYTPEHHUM kaHanam Pr n Pb
(emecto RGB) npu yctaHoBke paspsiga
OUV B 0 (ons "KpacHoro” n "3eneHoro” ka-
HanoB) unu B 1 (AN "cuHero” v “3eneHo-
ro”), . e. no U n V. Bo BTOpOM cny4ae uH-
TepBan perynypoBku cokpallaetcs no
+50 mMB. Perynupoeka obecneuvBaeTtcs
no "kpacHomy" (vnu no “"cuHemy” npu

1,65 B. Ecnu vcnone3oBaHa netns aeBTo-
6ananca 6enoro, 3TOT ypOBEHb MOXHO
n3MeHnATL Ha 0,85 B. HoMuHanbHbI pas-
Max CUrHanoB OT YPOBHS HEpHOro Ao
6enoro — 1,2 B.

Ans  ynpaeneHus 6naHKMpoBaHWEM
BbIXOAHbIX curHanos RGB ucnone3yioT asa
wnHHBIX pa3psga RBL v RGBL.

BnaHkupoBaHve (BKNKOHAETCSH U Bbl-
KnoyaeTcs paspsgom RBL) npegporepa-
uaet BUOUMBIE Ha 3KpaHe HEMpUATHbIE
M3MEHEHUS un306paxeHus Npu nepe-
KIOYEHUM KaHanoB., npu 6bicTpoi perynu-
pOBKE APKOCTU 40 HOMWHANBHOIO 3Haqe-

B He BAVSIOT apyr Ha apyra, Tak Kak name-
pPEHVS B KaXAOM M3 HUX MPOUCXOONT BO
BpeMss coOGCTBEHHOW W3MepuUTenbHOU
CTPOKKU. AHANOMMHHO HE BO3HVKAET B3anM-
HOrO BAMSIHWUSA NPU U3MEPEHUSIX YPOBHSA
YepHoro v ycunenus. Kpome Toro, npwu
“3MepeHNaX B 0QHOM KaHane HarnpsXeHus
Ha BbIXOAaX OBYX OPYrUX KaHanoB CHU-
xaTcs go 3HadeHus, Ha 300 MB Huxe
YPOBHS 4ePHOro.

Llene obpaTtHoi cBA3K OT yeunurtenei
RGB « Beiogy 84 (BLKIN) moxeT copep-
XaTb rnocnegoBaTenbHbI Pe3ncTop Co-
npotuenexnveM 2,2 kKOM 1 KoHaeHcaTop
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WUHTEPHET-MAIA3UH "EKITS.RU”
npegnaraer:

— Ha6op BbLIBOAHBLIX PEe3UCTOPOB,
168 HomuHanos no 20 wr.

— Ha6op BbIBOAHBLIX KepaMuuec-
Kux koHaeHcaTtopoB, 40...50 HoOMuHa-
noe no 20 wr.

— Ha6op BbIBOAHLIX KepamMuyec-
kux koHaeHcaropos NPO, 31 HoMuHan
no 10 wr.

— Habop anekTponuTUYecKmx KoH-
AeHcaTopoB, 12 HOMWHAnNOB, BCEro
108 wr.

— Ha6op 4UN-peauctopos 1206,
168 HoMuHanoB no 25 wr.

— Ha6Gop 4UN-pesuctopos 0805,
169 HomuHanos no 25 wr.

— Habop “YUM-koHaeHcaTopoB
0805 NPO — 36 HoMuHanoB no 15 wr. u
Habop X7R — 27 HomuHanos no 15 wr.

— Ha6op YUM-ceeTonuopnos 0805,
4 upetano 15 wr.

— Habop YUM-rpanaucTopos SOT-23.

— Ha6opbl TanTanosbix YUM-koH-
AeHcaTopos (pasmepsl A, B, C, D), no
10 wr.

— Habop 5 MM cynepbsapkux cse-
TOAMOAOR, 4 LBeTano 15 wr.

— Ha6op 3 mm cBeToauonos,
3 userano 15 wr.

— Ha6op YUM-cTabunutpoHos, 18
HOMMHANOB 1Mo 5 wr.

— MakeTHble nnartbl, 35 TMNOB.

— Ha6Gop TepmoycapouHoit Tpy6-
ku, 10 paamepos no 140 mm.

— ConHeu4Hble anemMeHTbl: 10 Xx31 Mm,
0,47 B, 0,08 A; 31x 31wmm, 0,47 B,

Puc.7

xogax npoueccopa
UOCIIl, kak yxe yka-
3aHo, paseH 1,65 B u

0,24 A; 103 x103 mm, 0,47 B, 2,8 Au gp.

ANexTPOHHbIE KOHCTPYKTOPbDI:

— EK-7208Y-Kit—EK-7208W-Kit —
BcTpavBaemblin BonstMeTp (oo 99,9 B) +
amnepmeTp (oo 9,99 A), ABYXCTPOHHbIN
XK gucnnein, namepeHuve Toka B obeunx
nonspHocTax. benasa v 3eneHas nop-
cBeTku. VipeanbHoe pewexne ana nabo-
patopHoro BIN.

— EK-2501Kit — BcTpavBaeMmbiit
BonbTMeTp (Ao 99,9 B), ¢ Tpexpa3pso-
HbIM CBETOOVMOAHBIM  UHOMKaTOPOM,
Hepgoporas UM MuUHMATIOPHas 3aMeHa
CTPEeNnoYHOMY MHOUKATOPY.

— EK-3488Kit — "Tpu ycTpoiictea B
onHoMm!", BEIGOP pexuma KoHbUrypaum-
OHHBIMU [Xamnepamu: LudpoBON am-
nepmetp go 9,99 A, MuUNNMBONBTMETP
unu BonbTMeTp. [na BCcex KoHburypa-
Lumii namMepenune B ob6enx nonsipHocTsx!
Tpexpa3psoHbli CBETOAMOOHBIA UHAON-
KarTop.

— EK-2006/12Kit — wuHTEnnekty-
anbHOe 3apspHoe ycTponcteo ana 12 B
CBMHLOBbBIX aKKyMynsiTopoB, LugpoBas
VMHAOMKALMSA HaNpsXeHUs.

— EK-713Kit — uHTennekTyanbHoe
3apapHoe yctpoicteo ana Ni-Cd wu
Ni-Mh akkymynsTopos.

— EK-Light18Kit — ceetoovogHas
roNoBKa 1 yNpaensaowuii ppareep, nura-
Hve 4...28 B.

— EK-Light64Kit — cseroauopHas
ronoBKa 1 yrnpaensiioLmii aparieep, NATb
YPOBHEN SIPKOCTH, YNpaBneHue OAHOMN
KHOMKOW, NnutaHue 3,6...16 B.

— EK-8425Kit — undposori crepeo-

MOXET roAcTpamBatbCa B rpegenax
+0,85 B B 3aBUCUMOCTU OT 3aKpbIBalO-
wero Hanpsxenua KuHeckona. Ecnwm
yeunutenn RGB umeroT koadpoduumeHt
nepenayy 80, TO MOXHO MCMNONL30BATb
nobON KUHECKOoN ¢ 3aKpblBalWKMM Ha-
npsxxexvieM B Nnpegenax ot 90 ao 200 B.
PekoMeHayeTcs NpoekTupoBaTth TENEBU-
30p Tak, 4ToObl ypOBEHb H4EpPHOro Ha
sbixogax UOCII 6bin 6nn30K K cepeavHe
vHTepsana (1,65 B).

Ha puc. 6 nokasana 3aBUCKMMOCTb
YPOBHSI HEPHOI0 Ha BbIXOAax NpoLecco-
pa UQCIII ot 3akpbiBaloLiero Hanpsxe-
HUS KuHeckora. padwuku paccunTaHbl
Ha UCMNONb30BaHWE BUAEOyCUNUTENEN
Mukpocxem TDAG107A nnn TDAG108A.

Ana yBennyeHns ypoBHS YEPHOro Ha
Bbixoaax UOC MOXHO YMEHbWMWTL HAaNpsi-
XEHUEe 3aKpbiBaHWUS KMHECKona MyTem
CHUXEHUN HanpsXxeHuss Ha BTOPOK
ceTke. [ns 3TOro MOXHO MNoNy4YnTb OTpU-
uatenbHoe Hanpsxexnwe okono -20 B,
BBINPSAMANAS HANPSXEHUE NUTaHUS HaKa-
na kuHeckona. Bropon cnocob ymeHb-
WeHMs 3aKpbiBalOLLero HanpsxeHus
KVMHECKoNna — 3TO BKNIOYEeHWe auvopa B
uens obujero npoBoga BuaeoycunuTe-
nen, Kak 3TO NOKasaHo Ha puc. 7 Ha
npuMepe OAOHOr0 BULEOYCUNUTENS.
Avion uenecoobpasHo 3alWyHTUPOBaTb
KOHOEeHcaTopoM emkocTbio 0,1 mkd. C
3TOWM Xe LENbI0 MOXHO, HAKOHEL, BKAlO-
unTb Ha Bbixogax RGB npoueccopa
3MUTTEPHLIE MNOBTOPUTENNU HA TPaH3UC-
TOpax CTPYKTypbl M—p—T.

Pegaktop — A. Muxaiinos, rpaguka — 0. AHapees

perynaTop rpoMKocTv u Tembpa, KHO-
rnoYHoe yrnpasneHue.

— EK-1557Kit — Crepeoycunutens
22 BT Ha kaHan.

— EK2596Kit — VmnynbcHbIn pery-
nvpyemebii ctabunnsaTtop HanpsxeHus
0...40B, 3A.

ANEeKTPOHHbIE MOAYNK:

— EK-1674Module — MuHMaTIOpHBIN
rnosblwatowmin npeobpasosatens pa3me-
pamu 17x12x5 mm, Bxop, ot 0,7 B, Bbixog
3,3B/5B. KN4 po 94 %. WpeanbHoe
peLLeHne Ans nutaHms g poBbIX CXeM OT
ofHoM nonyTopaBonbToBoM 6arapeikn!

— SVHO001G — MuHumaTiopHbli
undposor sonsTMETP oo 99,9 B, 3ene-
Hbi uHaukatop. SVHO0O0 1R — kpacHbin.

— SVL0002 — MuHmaTiopHblin Lndpo-
Bo BonbTMETP A0 99,9 B, LCD-gucnned,
nutaHue 6...30 B, notpebneHne 3 MA!

— SAH0003G — MuHVaTIOpHBIN Lnd-
posoui amnepmetp o 30,0 A, 3eneHblit
vHavkatop. SAHOO03R — kpacHblid.

A Taoke ppyrue KOHCTPYKTOPbI U yXXe
cobpaHHble U HacTPOEeHHble MoAaynu.
Buumanue! [loctaska no Poccum Hano-
XeHHbIM nnatexom ot 140 pyb., npegon-
nara yepes Cbepbark ot 50 pyb. (3aron-
HEHHasA KBUTAHLMA BbICLINAETCS HA 3NEKT-
POHHBIA aapec). [ns op. nuy — 6e3Hanuu-
HbIA pacyeT. MuHMManbHbIi 3akas oT 1wT.!
Jns 3akaza 6ymaxHoro karasora — rnog-
n1caHHbIA KOHBEPT C 06paTHLIM aapPecoM.

www.ekits.ru ekits@mail.ru

T./dakc (836) 457-06-36

425060, a/s 41, r. 3Benuroso, Pecn.
Mapwuit 3n.




r'pomkorosoputenn KAA-100

3. KY3HEL|OB, r. MockBa

Axyctusueckwmii arperar KAA-100 6bin paspaboran B. LLiopoBbiM u
3. KysneyoBbim B 1992 r., a no3gHee AeMOHCTPUPOBAJICS Npen-
npustuem PTB (r. MockBa) xak akycTtuyeckas cucrema 100AC-017
Ha MeXayHapoAHbix BbicTaBkax “TenexmHopaguorexHuxka™ B 1994 r.
u "CBsa3b 3xkcnokoMm-95". Arperarsi TaKkoro knacca npogpeccmuoHa-
bl Ha3bIBAIOT KOHTPOJIbHLIMU UMK MOHUTOPamu. INpu Bbibope ycunu-
Tens Ans 3Toi aKTUBHOM aKyCTUYECKOH cucTeMbl 6bi10 NPOBepeHo
MHOro BapuaHTOB. Haunyqiwimm cpegum HUX OKa3aJiCsi YCHIIUTEJIb,
onybnukoBarHbili I'. Bparunsim B "Pagmo” (1987, Ne 4, c. 28—30).
Torpa npu akcneprTuse AC 3Byxopexuccepamu pupmsi "Menogus™,
BI'TPK u PTB kayecTBO 3BYKOBOCMpOU3Be[EHUs ObINO npU3HaHO
npeanoYTUTENIbHbBIM B CPaBHEHUM C NPodecCHOHaNIbHbIMU KOHT-
ponbHbiMu arperatamu HEC-12 u HEC-45.

OHTPONbHLIVI @KyCTUYECKUIA arperar

KAA-100 npepHa3sHa4eH onsi ycTaHoB-
KV B CTYOQUIAHBIX @annapaTtHbiX PagvoLIeHT-
poB. KOHTPONbHEIN akycTU4ECKUiA arperar
KAA-100 cocTouT 13 TPEXMONOCHOI aky-
CTUYECcKon cucteMbl (¢pasovHeepTop ANA
HY) ¢ naccmBHBIMU paspoenuTentHbIMU
bunbTpamn 1 yeunutens MOLHOCTY 3BY-
KOBOM 4acToTh. Bxog YM34 — cummer-
pUHbLIN anddepeHUmManbHbInA.

TexHuU4eCcKme XxapakTepucTUKm

HomuHanbHoe BxogHOE Ha-
npsixexue, B
BxogHoe  conpoTtuBneHve,
KOM, He MeHee
HomuHaneHasn MOLLHOCTb
YM34, BT, Ha Harpyske
4 Om
KoaddpuumeHT rapmoHuk npu
HOMMHaNbHOW  BbIXOLHOWM
MowHocTn YM3H B rnonoce
30 y...15 iy, %, He 6onee
MakcumanbHan MMKoBas MOLLL-
HOCTb, BT
HoMuHankeHbI grana3oH Yac-
ToT YM3Y4 (npu OTKSIOuEH-
HOM 4aCTOTHOM KOpPPekKTo-
pe) ¢ HepaBHOMEPHOCTHIO
A4X 0,506,y ......... 20...
BepxHsis rpaHuua nonochl
nponyckanns YM34 (no
yposHio -3 aB), He MeHee,
Ky
3aumueHHOCTe  OT  UHTEer-
panbHOM NoOMexu OTHOCU-
TEenbHO HOMWHANbHOro
ypoBHa curnana, aob, He
MeHee
HepasHomepHocte AYX no
3BYKOBOMY O3BNEHWIO B No-
noce vactor 40 y...20 k'y,
BB .. +4
3ddexTrBHEIN paboynii gva-
nasoH 4YacTtoT AC, Ny
YpoBeHb 3BYKOBOIO AaBNEeHUS,
COOTBETCTBYIOWLMIA  npe-
LENbHON [0NrOBPEMEHHOM

40000

MowHocTH, b, He MeHee . ... ... 105
[aBbapuTHbie pasMephbl, MM . .1250x400x355
Maceca, Kr ...t 37

TpexrnonocHLIA 4acTOTHLIE KOppekTop
YM34 noseonser BHOCUTb M3MEHEHUS B
AYX Ha HU3KKX, CPEeLHUX U BEICOKMX HaCTo-
Tax 3BYKOBOIO guanasoHa He MeHee HYeM
Ha *6 nb.
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Ha nepepntioio naHens KAA-100 BbiBe-
LeHbl TpY CBETOAMOLA, CUTHANU3UpYlo-
e O BKIIOHEHUM HArMpPsXXeHUs NUTaHUs
("CeTb"), O neperpyske akycTu4eckom
cuctemel ("Meperpyska”) u cpabarteiBaHUU
3awuThl, OTKAKYalowen Harpy3ky oT
Bbixoga YM3Y ("3awura”).

Yeunutens pasmelleH B HUXKHEN HacTu
aKkyCTMYEeCKOro arperaTa; OH BCTaBnseTcs
C ThiNbHOV CTOPOHBI KOpMyca v ero nvue-
Bas naHenb okasbiBaetca c3agu. [lo-
CKONbKY OpraHbl YnpaeneHus ycunurenen
B annapatHbIX He ABNSIIOTCA onepaTUBHbI-
MM, TaKOE MX pacnonoxeHve NMpUHATO BO
MHOIMUX CAy4asnX.

Ha nepenHeir naHenu YM34 nomumo
TENNOOTBOAOB MOUWHBIX TPaH3MCTOPOB
pacnonoxeHbl BXOAHON U CETEBOW pasdb-
€Mbl, BBIK/IOYATENb CETEBOro NUTaHus n
rnpegoxpaHvTenb, @ TaKxXe perynatop
YPOBHSI BXOOHOIO CUrHana
1 BbIBEAEHHLIE MO, WnuL,
perynstopbl A4X o Beico-
KUM, CPeOHUM U HU3KUM
YacToTam.

Yeunutens cobpax Ha
4eTbipex rnnarax: BXOOAHOM
nnodepeHunanbHbIN
ycunutenb U TPEXNonoc-
HbIn perynatop tembpa
cobpaHbl Ha oaHOoM Nnare;
Ha BTOPOW Nnare CMOHTU-
! poBaH cobCTBEHHO yCu-
nutens 6e3  MOLYHBIX
TPaH31CTOPOB, BblIHECEH-
HbIX Ha TEnnoOTBOL; Bbl-
npsMuTEenbHbIEe Avoabl U
YCTPOMCTBO 3alluThl pac-
NMONOXeHb! Ha OTAENbHbIX
rnarax.

B TpexnonocHoii AC ¢
$a3onHBEPTOPOM U Nac-
CUBHEIMK pasgenurenb-
HbIMU punbTpamm (cxema
rpoMKoroBopuTens  Ha
puc. 1) vCNonbL30BaHbl
TPY OMHaAMUYecKue ro-
noeku. [lns Bocnpovsse-
OEHUA HU3KMX 4HacToT
npuMeHeHa ronoeka
75rAH-1-4, B kavecTBe
cpeaHevyacToTHOU
20rAC-1-8 u Bbicoko4ac-
ToTHOM — 10MAB-2-16.
YacToTel pasgenexHus ro-

O mKx

Xib‘ B noc B ¢punbtpe — 650 n

5000 y. Popma kopnyca

5
75M/—H x| 4 5
J,C—iji A1
==

AC rnosBonsieT peanu3o-
BaTb Havbonee WUPOKyo
X2paKTepuCTUKy Harnpas-
NEHHOCTY U3NY4YEHVs 3BY-

75101 Ka B obnactn cpegHux n

Z5 MK

Hensy

L2
05 0,56mlH

BLICOKMX 4acTOT, a Takxe
ocnabnser  UHTEHCUB-
HOCTb CTOSMKX BONH, obpa-
3YIOLUMXCA BHYTPU KOpMy-
ca. C 310 xe Lienbio BHyT-
peHHWe CTeHKU Kopryca

BbIX.YC.

Jbw.

BbIX.YC.

C71mx CB1Z2mMK 06 39mK

L3 03 mlH

06paboTaHbl 3BYKONOrMo-
ujaWmmM  Marepuanom.
+ Llns nopasnenus nepe-
XOOHbBIX MCKaKEHUIA, MMe-

Obu

L3awuma”

,Cemb”

HALZ HL3)

%

-HL2

Sl jafeledNN =

—HL3

1

7

g

a HL3

Puc. 1

HLZ ANI307611

AN307TH

IOLMX XapakKTep NpusByka,
NPYMEHEHO aKyCTUHECKoe
neMndurpoBaHne OCHOB-
HOro pesoHaHca CpepHe-
4acToTHOM ronosku AC.
WHpvkatop neperpys-
ku AC (Ha anemenTax R1,

11
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R2, C1, VD1, VD2, HL1) nogknioueH K
BXOAY pasaenvrenbHoro opunstpa.

Cxema BCTPOEHHOro ycunutens roka-
3aHa Ha pumc. 2. KOHCTPYKTMBHO OH
NOCTPOEH U3 HECKOMNBKMX Y3/0B, B KAXA0M
13 KoTopbix (A1—A4) Hymepauus anemeH-
TOB pa3pencHas. Bo BxogHoM kackage, Ha
KOTOPLIA NOCTYNaeTr curHan NAMHENHOro
YPOBHSI C NynbTa 3BYKOpEXuccepa, npu-
MeneH OY DA1 gna cospanus guddepeH-
umanbHoro (CUMMeTpuYHOro) exopa. Me-
peMeHHbll pe3ucTtop R5 BbiBeaeH Ha
NepeaHIol NaHenb yeunutens v Cnyxur
019 KOPPEKLUMM E€ro 4yBCTBUTENBHOCTM.
JAns perynupoBKM ypoBHSi F[POMKOCTH MPo-
cnylivBaHusa B annapartHblX OBblMHO KC-
NONL3YIOT PEryNATOpLI MyneLTa.

Ha Toit xe naHenu pa3meuleH Tpexno-
NIOCHBIV aKTUBHBIM perynaTop tembpa (Ha
QY DA2, DA3), nossonsiioumin npu Heob-
XOAUMOCTU BHECTU KOppekumio AYX rpom-
koroBopuTensi. Ero perynatopbl Toxe Bbi-
BedeHbl Ha nepegHiolo naHens YM3Y4 nog,
winuy, 4ToObl UCKNIOUUTE HekBanupUuu-
poBaHHOE BMELWIATeNbCTBO B YCTAHOBOY-
HblE PEryNNpPOBKMU.

B YM3M (y3en A2) ocHOBHOe ycunexve
rno HanpsixeHuio obecneyvBaeT Kackag, Ha
6eicTpopencTeylowleM QY  K574yA16
(DA1). ina cHWXEHUs1 HeNWHEVHbBIX ncKa-
XEHUIN NPEenoKOHEYHbIN Kackap, cobpaH-
HBI Ha TpaHaucTopax VT 1—VT4, oxsaueH
MmecTHort OOC (4epez R14, R11, R15,
R12). TemnepaTtypHas cTtabuibHOCTbL AO-
CTUraeTCsa BKJIIOYEHUEM B KOMMEKTOPHLIE
uenu TpaHaucTopos VT3, VT4 pe3nctopos
R19, R20 cpaBHuTenbHO 60nbilloro co-
npotuenenus (15 Om). [na koMneHcauumn
BO3MOXHOM HEeCTabunbHOCTU HANPSXEHUS
6aza—amutTep TpaHauctopos VT1, VT2
npy 3aMeHeHUn Temrneparypbl B ux 6a3o-
Bble Lenu BkoveHbl avogbt VD3, VDA4.
YacTtoTHan KOppPekuus v yCTOMYMBOCTL NO
uenu oTpuuarenbHoil obpaTHON CBS3n
obecneunBaeTcs koHpeHcaTtopamu C10,
C11.

BbIXOQHOW  MOLHBIA ~ 3MUTTEPHbBIN
rNOBTOPUTENb BbINOMHEH HA TPaH3UCTOpax
VTS5, VT6, paboTtaiolmx B pexvMe Knacca
B. Avop VD5, BrntoYeHHbIA Mexay 6azamu
BbIXOAHBIX TPaH3UCTOPOB, CYLECTBEHHO
CHUXaeT UCKaxXeHus Tuna "cTyneHbka'.
Kpome Toro, npu Manbix curHanax B Ha-
rpy3Ky TeyeT TOK NpeaoKOHE4HOro Kacka-
fa, nocTynaiowmi Yepes peavctop R21.

Husknii  koadpduumeHt rapMoHUK
nocturaetca 6naropaps rnybokov obuien
oTpyuarensHor 06paTHON CBA3U C BbIXOaa
ycunutens Ha nHeepTupylowmin Bxon OY
DA1 uepe3 anemeHTol R4, C5, R3, C3
(HenonsipHbIi). [N MUHMMAU32UMK NOCTO-
SIHHOIO HarpsiXeHWs Ha BbIXO4E MOXHO
nogknounTs pesvctop R8 k ogHOMy u3
BeiBogoB 6anaHca Hynsa (NC), B 3aBucuMo-
CTV OT MONSIPHOCTU CMELLEHVS, U MOJO-
6paTtb €ero cConpoTvBNEHVE B UHTEpBane
200...820 kOm.

Dunetp R1C2 orpaHvuveaeT nonocy
nponyckanus YM34 no BbICOKMM 4acTto-
Tam.

Yctporicteo 3awwmTtel AC 1 3aaepxku
noaknyenua Beixopa ycunutena Kk AC
cobpaHo Ha otoenbHoW nnarte (ysen A3).
Mocne BKMIOYEHUS HANPAXEHUS MUTAHWA
Ha BbIXOOE ABYXMOPOroBOro Komnaparo-
pa, cobpanHoro Ha OY DA1, nosBnsieTca
nonoxuTensHoe Hanpsixexve okono 10 B
1 koHpeHcatop C2 HaumHaeT 3apsxarTbcs
yepes peanctopbl R10 1 R11.

X1

B nepBbii  MOMEHT Yy -
nocne BKNOHEHUs curHan [dens [K] Al RE LK —l
c BbIxOAa ycunutens wa {BXod |15 1 Rt i
Harpyaky He npoxogut |BX00171— Z2MK 24K
4epe3 Pas’OMKHYTble KOH- J
TaKTbl pene, v Ha NMLEBOMN h
nasenu KAA cBeTtuTCcs
ceetoguwon "3awumra”. HYe-
pe3 3aiaHHbIil NpoMexy- .
TOK BpEMEHMU (ornpepense-

MBI MOCTOAHHOW BpeEMe-

Hu uenu R11C2) Hanpsxe-

Hue Ha Base TpaHaucTopa 5 ,
VT3 pocTturHeT 3Havenus, p
[OCTAaTONHOrO ANA  €ro ' 77
oTkpbiBanms. Pene K1 (B Jj' DA1-DA3 3 ,CgE

y3ne A3) cpabarbiBaet 1 - KP544Y5/12A m 7 o |
nogxniodaet AC K Beixoay : cy R7 U o d
YM34, ogHOBpEMEHHO OT- RI0 22K 0047 MK 12K

kniovas ceeroauon "3a- 3 L <1 x!
wwmTa". 3a Bpems samepx- | -\ | | = R4 12K X
KW, OANUTENBHOCTb KOTO- T - o
pou 06blMHO BeIBUpaeTca Hy 75 78 R Q
okono 2 ¢, ycrnesaloT 3a- R" f—-l 0022 36K P 12K >_“,'__
KOHuMTECS BCe nepexon- N4 ZZKL | ,ULL MK i

HBIE MPOLECCH!, KOTOpLIE \ = R,’é@ﬁﬂ
MOryT BbI3BaTb LIENYKU B 1 ¢ | = .
rpOMKOroBOpUTEne. I |h»\ cb

Npwu nosenexun Ha Bbl- h Rg 0,015 MK
xone ycunutens nocto- R15ZZK ,ég;_f'd
AHHOTO HaNpsXeHus 6onb- 1 RI6 18K
we 2 B y3en 3awmTsl gon- T 07 4700 | S
XEH OTKIUYUTE Harpyaky, By —+ ||—< 2 5
y106bl NpepoTBpaTUTL  ” T——_L Dool 7 !
BbIXOA U3 CTPOS FPOMKO- R17 P f—cm
rosoputeneit. MocTosH- i RI7ZRI18, 00 FC]

HOe HanpskeHve nioboit R21-RoY4 I e 3 Wﬁ:ﬂ-
NonsipHOCTY Yepe3 TpaH- 120 -070 hE -1 3
auctop VT1 nan VT2 no- ___E.L

CTynaeT Ha BXo4 Komna- IR19 1,5 K o1t VK] !
patopa DA1 u nepexio- T WS

qaet ero. MMpoucxoout . % d

6bICTpan paspsaka KOH- 1l v v R77 = c17

neHcatopa C2 4epes Zg c9-c14 |
ovon VD8 u peaucTop 44 01 MK
R10, HanpsxeHue Ha [|] e —‘6 ’

6ase VT4, VT5 napaer, un | FR20 15K | R23 a .
pene K1 oTtkniouaet AC ot Va1, voz RIE% X P

Bbixopa ycunutens. MNpu KC515A == ‘l

3TOM 3aropaertcsa CBeTo-

AVWOD KpacHoro useta Puc. 2

"Sawmra”.

HernonsipHblii OKCUOHBIA
koHgeHcaTop C3 B YM34 MoOXHO 3aMeHuTL
[BYMSi BCTPEYHO BKJIOYEHHBIMM MONSPHBIMU
eMKocTelo No 22 Mk®P. B 6noke nutaHms
MCMNONb30BaHbl OKCUAHBbIE KOHOEHCATOPbI
K50-37, koTOpble MOXHO 3aMeHUTb WUM-
NMopTHbIMK, HanpumMep Jamicon. KoHpeH-
catop C1 — K73-17.

KOHCTPYKTMBHO KOPMYC KOHTPOALHOIO
aKyCTUHEeCKOro arperara BulNoNHEH B BUOE
YCEYEHHOW Nupamupabl, B HUXHEN YacTu
KOTOPOW PacrnonoxeH cneumanbHbIii u3o-
NMpoBaHHLIM oTcek ans YM3Y. Yeunutens
BCTaBAAIOT MO creunanbHblM Harnpasns-
IOLLMM MONO03bsIM U MPUKPENNSIOT BUHTAMM
K kopnycy. NepenHss nanens YM34 ¢ pac-
MONOXEHHBIMU Ha HEl BXOOHBIM U CeTe-
BbIM pasbemamu, perynsaropamMu rpoMKo-
¢t 1 Tembpa, BblK/loHaTeNeEM NUTAHUS U
npenoxpaHvTeneM OKasbiBaeTcsl € Tbinb-
HOW CTOPOHLI, 4TO HYXHO MMETb B BMAY
npv Beibope MecTa pacnonoxeHvsa KAA.

KoHTponbHble akycTudeckue arperartol
KAA-100 ycranaBnuBaloT B CTYAMINHBIX
annapatHbix B yaoOHbix MecTax, 4Tobbl
obecnednTb OnTMManeHbLIe YCNoBUA MNpo-
CnyLMBaHusA.

Kopriyc YM34 obsizatenbHo 3a3eMm-
NAOT, AJ19 3TOr0 Ha NepeaHein naHeny ycu-
nuTens NpeaycMoOTpeHa crneumanbHas
KnemMa. 3artem rogknioyalT BXOOHOM
kabenb 1 cetesoi. Heobxogumo cneanTb
3a npasunbHON $a3vpoBKON CUrHaNOoB.,
npenHa3HavyeHHbIX ANs NPOCNylMBaHuA
cTepeodOHUHECKMX Nepenaq.

Mocne BkMOYEHVS HanpsXeHus nuTta-
HUSI Ha NepeaHen NaHeny rpoOMKOroBopu-
Tens AOMXHbI 3aCBETUTLCH COOTBETCTBYIO-
Lwue NHOUKaTopsbl.

Monas Ha BXOA KaX[0ro YCUnUTENs CUr-
Hal HOMUHAIBHOO YPOBHS, YCTaHaBNMBAIOT
€ro PerynsaTopoM HyBCTBUTENBHOCTU HYX-
HbIl YDOBEHb MPOMKOCTM MPOCNYLLMBAHUS,
NPYMEepHO OOMHAKOBbIN ANs 060nX KOHT-
PONbHBIX a8KyCTU4ECKMX arperatoB. B panb-
HeieM perynnupoBKy YPOBHS Lienecoob-
pasHo MPOBOAUTL C NynbTa annapaTHOM.

B KAA-100 npegmycMoTpeHa BO3MOX-
HOCTb Koppekuun AYX YM34 ¢ yvetom
aKyCTUHECKUX XapakTepuCTVK NoMeLLeHms
M MecTa pacronoXeHUs KOHTPONbHbBIX
arperartoB. [locne Takov perynvpoBKu
XenarenbHoO M3MepUTb HaCTOTHbIE Xapak-
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TEPUCTUKM KOHTPONBbHBIX ArPEraTos B
MECTe MPOCNyLUBaHUS ¢ MNOMOUIBKD
LyMOMEpa, XOTS B UTOre OCHOBHOM KpW-
TEPUA — CRYXOBan OLIEHKE.

Mo 3aKNoYeHUIo 3BYKOPEXUCCEPOB-
skcrnepToR KAA-100 wmeeT MeHblyto
HEpPABHOMEpPHOCTs AYX, BOCNPOM3BROAUT
Gonee ecTeCTEEHHYI0 TeMBPanbHylo Okpac-
Ky BOK&NZ U PaanuyHelXx MY3bIKanbHbiX
WUHCTPYMEHTOB, oOnapaer nydiwiei “npo-
3paYHOCTRIC™, HE MCKaxaeT “3BYKOBbIE
NAaHe!"; B CPABHEHUM C KOHTPONLHBIMU
arperatammn HEC-45 (nponaeoacTsa BEAG)
paznnuure B 3ByYaHUU rpoOMKOroBOpUTEnNei
KAA-100 8 cTepeopexmme Obino MeHsLwe.

B 1994 r. npv akcnepTvae agpekTus-
HocTU BeepeHrs IMOC B akycTudeckyo
CUCTEMY 3BYKOPEXUCCEPAMW YCTaHOR-
NEHO, YTO NO KAYECTRY 3B8y4aHWE KOHT-
ponbHoro arperata KAA-100 zamerHo
ynyywaetcs, cvaroeutca Gonee ecre-
CTBEHHbIM, PUYEM ONTUMANBHOMN FyBu-
Hoi IMOC npusHaH ypoBeHb, PaeHbIA
2 nb.

JAEeMOHCTRaUMOHHBIE NPOCNYILVBAHUR
KAA-100 B 3KCNO3nUmMaxX Ha MeXayHapoAa-
HbIX BbICTRBKAX BbI3blBanu MHTepec oTeye-
CTBEHHBIX 1 3apybexHBIX CNeurManvcToB,
A3BaBLUMX BHICOKYIO OLIEHKY STOM akyCTu-
YECKOW cucTeme.

Eule HEMHOTO O KOHCTPYKUMK
aKyCTUMECKOI CUCTEMDI

A. BEMbSIHOB, r. Mockaa

Crout o1aate gonxkHoe B. W. Woposy,
CYMEBLUEMY B YCNOBUAX AENOBON MHEPT-
HOCTU Hawana 90-x rr. paspaborate “
NO6UTLCA BHEAPEHUA B NPOW3BOACTBO
ATON 33MEeYaTenbHOW NO TeM BpeMeHam
AC. Moa ero pykoBoACTEoM Buina crpoek-
TupoBara » n3roToneHa AC ¢ HAKNORHBI-
My HOKOBBIMU NAHEAAMU 1 CUMMETPUHHO
PACMNONOXEHHBIMI  UIENEBbIMU (Pa30UH-
BEpTOPAMU.
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SckusHblii YepTex koprnyca AC (BapuaHT
6e3 ycunutens) nokasax Ha puc. 3. O6Lem
HY odopmneHus — okono 47 n, ¢azouH-
BEPTOPbI HACTPOeHbl Ha 4actoTty 40 u.
MepemeHHoe ceveHvie KOpryca, a Takxe
wenesble GasonHBEPTOPbL! BAONEL GOKOBLIX
naHenen rno3BonNvAM 3HauYMTENbHO — Ha
5...7 bb — yMeHbLWNTE HEPaBHOMEPHOCTb
pesynsTypytoleit AHX, 4to cnocobeTeoBa-
NO YNYHLWEHUIO MUKPOOMHAMUKV B 3By4a-
HUM (B CpaBHEHNM C APYrvMIK, COBpaHHbIMU

Puc. 3

Ha OTEYECTBEHHbLIX ANHAMUYECKUX FONOB-
kax). 9ta AC wmena BbIpa3vTENbHbINA
CTPYKTypupoBaHHbIi 6ac, B rnonoce CH
3BYK Obin iICHBIN N YeTKuiA, obecrneynBas-
WA XOPOLLYKD NOKanM3aumio UHCTPYMEH-
TOB B NPOCTPAHCTBEHHOW KapTuHE.
Kopnyc AC BuinonHeH 13 ACT ronwm-
HOM 16 MM ¥ MOKPBIT NPOYHOM BUHMNOBOWN
nnexkou "nog pepeso”. U3 ACMN narotos-
NeHbl U paMbl-pacnopky — A8 yBenuye-
HUSI XECTKOCTU KOHCTPYKUMU. BHyTpehn-

HVE MOBEPXHOCTU, KPOME nepepHen na-
HENK, BbINOXEHbI 3BYKOMOrNOTUTENEM —
BaTHbIMKM Matamu, OOTAHYTEIMU TEXHU4E-
ckori mapneu. Bokc gns ronoeku CHY ¢
BHYTPEHHMM 06beMOM 2 n Takxe umeeT
3BYKONOMOTUTENL AR NPeaoTBpaLLeHns
BO3HUKHOBEHMWSI CTOSHNUX BONH. OpreHTu-
POBOYHbIE pa3Mepbl KOpriyca: HuxHee
ocHoBaHve — 350x400 MM, BEpXHeEE OC-
HoBaHne — 150x200 MM, BbicOT2 —
1030 mm (6e3 konecHbIx onNop).

MaccuveHble dpunstpel ona HY 1 CH rono-
BOK — nepBoro nopsigka (6 ab Ha okTasy),
ons B4 — tpetbero (18 b Ha okTasy). Ka-
Tywka HY BbinonHeHa C cepae4HUKOM u3
TpaHchOpMaTopHOI CTanu, ocTanbHble
— 0ObI4HBIE, HA MNACTMACCOBbLIX KapKkacax.
KonpeHcatopel — K73-16 Ha HanpsbxeHvie
160 B, pesuvctopbt — 6e3blHOYKUMOHHbIE
C5-16B Ha MowHoCTL 8 BT.

B AC npeganonaranacb v apyras Kom-
nnekTauus ronoBok — TOXE Knhaccuka
70—80-x ropoe: 75IQH-2, 20rAC-4-8 u
10raB-2-16.

CnenyeT OTMETUTb, 4TO 1151 COBETCKOM
MPOMBILLNEHHOCTU TOr0 BPEMEHU 3Ta KOH-
cTpykumsi AC co CBOUM pasfienvTenbHbiM
buneTpom 6bina Hanbonee nepenoBbIM
vsgenveM cpegy MHorux gpyrux AC.
Caman rnaBHas oTnvuuTenbHas 0cobex-
HOCTb 3By4aHus AC — OTKpbITOe, Npopa-
6oTaHHOe B peTanax 3By4aHve My3blkalb-
HBIX MHCTPYMEHTOB. TwatenbHelii noabop
OVHaMUHECKUX TONOBOK, HAPSAAY C BHEW-
HUM aKyCTU4ECKUM OpOpPMNEHUEM, MNO3-
BOAMA B MakcuMarnbHOW Mepe peanuio-
BaTb OENCTBUTENbHO BbICOKOKa4ECTBEH-
Hyt0 AC Ha 6a3e pOCCUMCKNX KOMNNEKTYIO-
wux. 3T1a cuctema u cerogHs no 6onb-
WUHCTBY OBBLEKTUBHBIX U CyObEKTUBHBIX
XapaKTeprCTUK HE YCTYNUT HanonbHbiM AC
cpenHel LeHOBOM KaTeropuu.

Penaktop — A. Cokonos, rpagmka — 0. AHapees,
¢oro — asropa

WHTEPHET-MATFA3UH "OECCHU”
MNpepnaraer:

— ME1003-"AnnaguH”™ — ycTpou-
CTBO AJ/19 AVCTaHLUMOHHOIO YNpaBneHus
OOMaWHUM OCBELIEHUEM C PEXUMOM
oummepa — 1300 py6.

— CobpaHHylo, B Kopriyce, rnnary Mu-
KPOMNpOLECCOPHOro Metannouckarens
BM8042 — 1252 py6.

— Nporpammatop EXTRA PIC —
750 pyb6.

— BHyTpuCXeMHbIt OoTnaguuk ycT-
poucTte Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) —
1700 py6.

— Apantep K-nunuv BM9213 ans
MNOAKNIOYEHUA MNEepPCOHaNbHOMO KOM-
neloTepa vyepes USB k auarHoctuye-
CKOMy kKanany (K- unu L-nuHuun) anexTt-
ponHoro 6noka ynpasnexus (3BY)
aBToMObVNs C Lenbio AMarHOCTUKU U
ynpaeneuvs ero  QyHKUMSMU  —
823 py6.

— ApanTtep K-nuHim NM9213 (Habop
o8 cbopky) Ans noakoueHus nepco-
HanbHOro Komrnblotepa Yepes COM-
nopTt Kk 3bY aBToMobunsa — 542 py6.

— CrauvoHapHblil coToBbIA TenedoH
craHpapta GSM MK303 — 3684 pyb.

— NepexopHnk USB B COM BM8050
pns MK — 387 pyb.

— OnekTpoHHbI 6ROk 3axuraHvs
"knaccvka” NM5422 — 780 pyb.

— Nprnbop NM8032 nns npoBepku
ESR 3nekTponuTU4eckux KOHOEHCATopoB
(Habop ans cbopkm) — 620 pybd.

— ONeKTPOoHHLIK OTNyrueatens noa-
3eMHbIX rpbisyHoB MKO80 (Habop nns
cbopku) — 416 pyb.

— Undposori BM8B037 Tepmometp
(oo 16 patumkos) — 845 pyb.

— BocCbMuKaHanbHbli MUKPONpoLEec-

COpHBI  TariMep, TEpPMOCTaT, 4achl
NM8036 —1408 pyb.
— CenekTuBHbIA  MeTannovckarenb

"Kowen" MK8044 — 11860 pyb.

— MK180 — USB-EDGE mopem gns
BbIXOAa B VIHTEPHET 4Yepes TexHonoruu
EDGE 1 GPRS — 2990 py6.

— Habop "Yacroromep 250 MIny™ —
550 py6.

— GSM-curHanusauvs BM8038 —
1122 pyb.

— Uudposyio wikany tpaHcueepa —

50 py6.

— BM9010 — USB BHyTprCXEMHIi
nporpammaTtop AVR MUKPOKOHTpoOn-
nepos — 650 py6.

— Ycrponcteo BM9222 pns pemonTa
N TECTUPOBaHUS KomnblotepoB — POST
Card PCl — 1729 py6. I

— Ha6bop SMD peaucTtopor Tvno-
pasmepa 0805 us 170 HOMMHANOB OT
0 Om go 10 MOM, %5 %, no 50 wr. kax-
noro — 850 py6. |

— BecHa... Metannouckarenu K
noucky! MK8044, roToBhlii K akcrnya-
TauMM yHUBEPCANbHBIA WUMMYNbCHbIA
metannouckarens — 11850 py6.

— MasnbHyto cTanHumio LUKEY
852D+. dex + nasnbHUK, uMbpPOBOMN
vHgukatop — 2750 py6.

— MasnbHyto cTtaHuuio ZD-927. |
MununasneHuk 12 B, 8 BT, noacraska,
perynsTop Temrieparypbl — 600 py6.

Bcerpa B npogaxe Habopbl petanei
LN caMocTosTensHOM cOopKku, Kopry-
Chbl, paguogeTanu, marepuans n obopy-
LoBaHvie NS Nariku.

http://www.dessy.ru

e-mail: post@dessy.ru

105318, r. Mockga, a/a 52 "NO-
CbUITOPI”. 3axkasbl NpuMHUMalOTCH
no GecnnatHoMy MeXAyropoaHO-
MY MHOrokaHanbHomMy tenedoHy:
8-800-200-09-34 ¢ 9-00 po 17-30
MSK. |



YM3H4 ¢ Bbicokum KNAa

C. LUMNAK, r. KasaHb, TatrapcraH

NpennaraeMsii yCcUnuTeib MOLHOCTHU OT/INHAECTCS MOBbILUIEHHbIM
K4, 4ro gocruraercs ynpaBneHUEM HanpsiXeHUsi NUTaHUS BbIXOA-
Horo xackaga YM34 B coorsercrBumn ¢ orubaroweii curHana. ysen
cnepsauero nutanus paboraer kax LUW perynsarop B pexume knacca
D. Ipu BbixogHO#H MouHOCTH A0 90 BT yeunurens uMeeT O4YeHb HU3-
KHe HeNUHeHHbIe HCKaXeHUs M Manbli ypoBeHb nomex. Bbi6op
AOCTYNHONA 3N1€eMEHTHOH 6a3bl no3BosiseT cobparb COBPEMEHHbIN
ycunuresnb ¢ BbICOKUMM nNapaMeTpamMu.

O nepocratkax ycunurenei ¢ LUIUM

Mpy 6oAbWON MOLWHOCTN yeunuTenen
ocTpo cTtaHoBuTtcs Bornpoc o KNA Beixoa-
HOro kackapa. besycnoeHo, 3peck abco-
NIOTHBIMU NUAEpaMu SBASIOTCA yeunure-
nm knacca D. U xota perynsipHO nosiens-
toTcs coobuleHns O co3paHun ycunure-
neri ¢ LUNM, koTopble 3ByqaT nyuiwe ycu-
nutenet knacca AB, ¢ KHU wmenee
0,005 % wun cobCTBEHHBIMU WyMaMKn
-123 pb, 5 cuuTalo, 4To 3TO pe3ynbrarhbl
"NPOoABUHYTEIX" M3MEPEHUiA, a HE peanb-
Hble BOCTUXEHWS, Tak Kak 34eCb AeiCTBY-
€T pag GU3BNHECKNX OFPaHUHEHUIA, KOTO-
pble MOXHO TONBKO MFHOPUPOBaTb, HO HE
ob6onTn. MHade Bce pasHo 6bl Nnepewnu Ha
yeunutenu knacca D. Jlnbo ¢pupmbl nyka-
BAT, U 3TW ycunutenu pabotalT He B
"yuctoM” knacce D, a B rnbpuaoHom,
COBMELLAIOLEM UMMYNLCHBLIA U aHanoro-
BbIA PEXUMBI.

KoHneuHo, ecnu na3mMepsaTs wym B ava-
nasoHe 20 kly ¢ B3BewwnBaloLLMM OUNLT-
POM, TO OTHOLWEHWE CurHan/uwym, BO3-
MOXHO, 1 cTaHeT pasHbiM 123 ab. Mpu-
cywuin yeunutenio knacca D wym KBaHTO-
BaHuA (KaK 1 rnoaaBnsemas nomexa TakTo-
BOM 4aCTOTbl) HAxoouTCs 3a npegenamm
CNBILIMMOrO AunanasoHa v, cnefosarens-
HO, He gonxeH ObiTb 3aMeTeH, HO TONBKO
KOrAa OH UMEET CTaLuNOHaPHYI0 HEU3MEH-
Hyl0 xapaktepuctuky. OpHako CKBax-
HOCTb MMMynbcoB ycunutens ¢ LLUMM no-
CTOSIHHO MEHSIeTCSi B 3aBUCUMOCTU OT
ynpaBnsiloLEero curHana, W3MeHsIliTCs
aMnnuTyaa v cnekTp wyma. Takum obpa-
30M, BbICOKOHYaCTOTHbI LIYM coO3paeTr
addekT, NogobHbBIN MHTEPMOLYNAUMOH-
HbIM MCKaXeHVsIM, YX€E 3aMeTHbIM B 3BY-
KOBOM auaria3oHe; (akTuieckun BO3HU-
KalT ownbkn B O0NM MUNNUBONLTA HA
¢pOHE LWMPOKONONOCHOrO Wyma B He-
cKonbko BonbT. Mo3TOMY, ecnm wym name-
psATL B nonoce ao 1 My, ana 6onbwmnH-
CTBa TakKvx yCunutenem 3ToT rnapameTp
okaxertcs 6nusok k 35 gb.

B LAl wymOBYI0O COCTaBAAIOLLYIO OT-
cekalT creuuanbHeIMU Mepamu, 3KBU-
BaneHTHbIMU N0 gencTeuio GunbTpam C
KpyTn3Hoi 6onee 60 pb Ha okTasy. Ho B
yeunutensx ¢ LWWWM, u3 coobpaxeHus
MUHUMAnbHBIX MOTepb U HecTabunbHO-
ctn AHX n PHX, ncnonesyloT GunbTpsl ©
KpyTu3Hoi He 6onee 12 nb Ha okTtasy, a
Takxe [LOBOMbHO HU3KYKO TaKTOBYIO 4Yac-
TOTY (ANA nonyyeHua Beicokoro KMNA).
Moatomy amMnnuTypa v BAusSiHME HEro-
nasnexnHoro BY wyma 3gecb Hemamepu-
MO Bbiwe. LyMbl 1 nomexu ot 6n0koB
nUTaHua, B TOM 4MCNE WMMYNbCHBIX,
HeobxoaMMO BCeMepHO nogaBnsatb. A B
YM3MY, uT0 xe, OHM NepecTalT BANATL Ha
3BYK?

Y3KkuiA CNEKTP rapMOHUYECKMUX MCKaXe-
HUA 1 6onblias NMHENHOCTbL TPUOOOB B
NaMroBoM ycunutene, BUOMMO, cnocob-
CTBYIOT CO3[aHVI0 MSNKOro 3By4aHus, a
BbIXOAHOWN TpaHcpopmatop YM34Y —
3 dEKTUBHBIN GUNLTP TPETLEro NopAaKa
AN5 BHEMONOCHLIX COCTaBARIOLMX, MNpPO-
HUKaIOLMX B yeunuTens.

TpaH3uUCTOpHbIE XE yCcunuTenu ¢ rny-
6okot OOC Hepepko MMEIOT OOBONBHO
6onblwioit BY wym, obycnoeneHHbii Ma-
NbiM 3aMacOM YCTOWYMBOCTU Y KOHCTPYK-
TUBHBIMU 0COBEHHOCTSIMK. B aTx YM34 1
uenu OOC vMeloT Nonocy A0 HECKONbKUX
Merarepu, 4To Nno3sonseT ocnabuTb BAVS-
HUWE WYyMa, KOTOPhIA MMEeET, Kak NpaBuno,
OTHOCUTENbHO PaBHOMEPHbLIA CMEKTp.
Hanpotus, B ycunutensax ¢ LLUIWM nonoca
yacTtoTt yenu OOC orpaHuyeHa 4acToTomn
cpesa BbixoaHoro LC-dunetpa 1 He npe-
BHILUAET ABYX-TPeX AECATKOB KunorepL.

Ha kakve TonbKo yxvLupeHns He nycka-
10TCS pa3paboTyuKy MOLUHBLIX OBYXTakT-
HbIX yocunutenen, 4Tobbl UCKMIOYUTL 13-
NOM B HenpepbiBHOW nNepenaToyHon
byHKUMK yeunutens. Kpome pexvmMa ycu-
nexuvs B rmybokoM knacce AB cospnaHbl
BapuaHTbl knaccoB AA, A+, "Non switc-
hing". A B yeunutensix knacca D B curnane
COOEPXMTCA NPOCTO HyAoBULLHBIN Habop
MMMyNbCOB-CTYNEHEK M3-3a TOro, 4TO
HernpepbiBHaA nepegarodHas GyHKUMS B
HEM 3amMmeHsieTcs CTyneHyartoi. MosTomy
yTBEpXOEeHVe, 4TO ycunuTtenb knacca D
BOCMPOU3BOOUT 3BYK Nydile YCUnUTens
knacca AB, — npocTo peknamHbIil TPIOK.
Benb crnekTp rnomex OT CTyreHek Takxe
HaxoaMTCA 32 NpegenamMu CnblWLvMMOro
ovanasoHa. OpHako ux BAUAIHWME Ha 3BYK
KparHe 3ameTHo! Hepapom 3Tu mckaxe-
HUS BbIOENAIOT 0COOLIM Ha3BaHUEM.

KpoMme TOro, y MOLHBIX Knlodei Ha
MONEBbIX TPaH3UCTOPax NPy N3MEHEHUN
peakumv Harpysku Habniopaetcs 3ameT-
HBIA oxuTTep (HectabnnbHOCTE GPOHTOB
nepexniodenus). ANX n ¢pasosan 3apepx-
Ka BbixogHoro LC-dunbtpa Takxe cunbHo
M3MEHSIIOTCSH, eCnn Harpy3ka UMEeeT KOM-
nnekcHul xapakrep. MoaToMy Ha peanb-
HOW Harpyske, KakoBOi ABNAETCH aKyCTu-
Yeckas cucTemMa C 3aBMCHMMBIM OT HacTOoThl
vmMmnenaHcom [1], 6yayT BO3HUKaTb CUnb-
HO M3MEHSIIOLLMECH, HeCTabunbHble amr-
nuTypHO-(asoBble MCKaxeHusi. A cnyx K
3TUM UCKEKEHUAM OYEHb HYBCTBUTENEH.

HeobxoavMo OTMETUTB, HTO MOLIHbIE
K/MOYM BBIXOQHOIO Kackapa B knacce D
KOMMYTUPYIOT HanpsxkeHve nutanus. A
3TO 3HAYMT, 4TO BCH HECTabunbHOCTb Mu-
TaHuvs NPOHVKAET Ha BbIxod yeunuTens. U
ON1A NOJaBNEeHUs 3TUX NMOMEX HYXHO CTa-
6unuauposanHoe nuradue nubo OOC c
BbIXOAA KNoua, 4TO He BCEerpa Aencreyer
[0CTaTo4HO AP PEKTUBHO.

Ho B octaneHoM ycunutenu ¢ LUUMM He
TaK yx u rnnoxv. PeansHo oHu obecneynm-
BalOT YPOBEHb HENMHENHbIX UCKaXeHUMN
nopsaka —60 ab (0,1 %), 4To ycTpausaeT
MHOrux rnotpebutenert n 4ero BrnONHe
[OCTarouHO A1 BbICOKOKa4€CTBEHHOMO
cabeydepa, HO COBCEM HEAOCTATOYHO
ONS BbICOKOK@YECTBEHHOIO WMPOKONOo-
NOCHOr0 3ByKOBOCIpOV3BEOEHUS.

Kasanochk 6bl, CTONb O4EeBUAHLINA CMO-
co6 ABYxKaHanbHOro YCUNEHus, Korpa
HW3KO4aCTOTHBIE CUrHANbl YCUNMBAIOTCH
MMMYNbLCHBEIM K2HanoM, a BblCOKOHYacToT-
Hble — aHanoroBbiM, @ 3aTeM CyMMu-
pyloTcs Ha Harpy3ke udepe3 LC-¢punetp,
Ha rnpakTuke He peanu3yem. N3-3a dazo-
BOro caBura, BO3HuKawuwero B LC-
buneTpax, MOWHOCTb CUrHana oT aHano-
roBOro KaHana Ha 4actoTe paspena npe-
BbllwaeT B NonTopa pasa MOLLHOCTb CUur-
Hana Ha Harpyske, Tak Kak aHanoroBoMy
KaHany rpuxoauTcs KOMMEHCMpOoBaTb
curHan ¢ pasosbiM COBUIOM OT UMIYNbC-
HOro kaHana. No3ToMy Npy TakoM Croco-
6e ycuneHus cepbe3Horo Bbivrpbila no
KNA He 6yper.

[ns nonydeHus Beicokoro KMNA v kaye-
CTBa BLIXOOHOrO curHana Hanbonee uene-
c006pa3Ho MCNoNb30BaTb BbIXOAHOM Kac-
Kag ¢ "nnaearoimMmM” UMIYNbCHBIM NnUTa-
HUEM, KOrga Ha MOLLHbIX TPaH3MCTopax
BbIXOHOM0 Kackaaa NoAAepXnBaeTcs Ha-
NpsiXeHne BCEro HECKONbKO BONLT "cCne-
oAumM”  yeunutenem-perynstopoMm ¢
LLIMM. Torpa n nuHeinHocTs 1 KNZ Bbixoa-
HOro Kackaaa 6yayT BeICOKM U CHUMaETCs
psO CNOXHOCTEN, BO3HUKAIOWUX NpuU
UCMNONb30BaHUN "4UCTOrQ™ ycunutens C
LLUNM.

Ho 1 3geck Hapo npeononeTs Tpuy Npob-
NeMbI:

1. OrpannyeHHas nonoca ycunutens-
perynstopa c LUNM.

2. IHTEeHCHBHBIE MOMEXU 10 NUTaHUIO
ycunutens.

3. NonyyeHne BO3MOXHO 6onbuwero
KNA ycunurtens, 1. €. MakCManbHOE CHU-
XEHVE MoTepb OT nepeknoyeHvsa. Ons
3TOro nyuwe mcnonb3osatb LW perynu-
poBaHue He C GUKCUPOBAHHOM HYacTOTON,
a ananTvBHOW, rae 4acToTa 1 CKBaXHOCTb
VIMMNYNbCOB MEHSIIOTCA B 32BMCMMOCTH OT
YPOBHSI BbIXOQHOIO CUrHana.

Jnsa pewennn TpeTbel NnpobnemMbl Ham-
nyqwum obpasom nopxogat LLUWM asto-
reHepaTtopbl penemHoro Turna (Ha ocHoee
KoMnaparopa ¢ rucrepesncom) [2], koto-
pble no npuHumny pabotel 6nM3kM K
curma-gensta Mogynsitopam. A ¢ nepBbl-
M1 AByMs NpobnemMamu ycreLuHo crnpas-
n\eTcs npennaraemblii yaen.

OnucaHue cxembl ycunurens

PaccMoTpuM  yripouieHHylo  CxeMy
npegnaraemMoro ycunutens [3] (puc. 1).

BxopHoi curtan nopaertcs Ha corna-
cytowmin GydepHbii yeunutens DA1. C
HEro curHan pacrpepensietcs Ha asa LA
perynatopa (DD1, DD2), otcnexwsaio-
WMX HaNpPsXXEHUsi NUTaHUsE NAIOCOBOW U
MUHYCOBOW MONSIPHOCTH, U Yepes corna-
cylowmin HY dbunbtp Ha aHanoroebti
MouHbilt yeunutens DA2. C Buixopga DA2
YCUNEHHBIA CcurHan noctynaeT Ha
Harpy3ky. 3pecb TOK, OTAaBaeMblii B
Harpysky ycunutenem DA2, opHoBpe-
MEHHO YrpasnsieT MOLLHbIM KaCKaoM Ha
TpaHanctopax VT1—VT4, ot kotoporo
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TOK Yepes gpoccens L1 rakxe noctynaer
Ha Harpy3Ky. B aToi1 cBSi3ke TOK, NOCTY-
naowmii ot ycunutens DA2, B pecatkm
pas3 MeHbLLE Toka OT TpaH3ucTopos VT3,
VT4, v TennoBas MOLLHOCTb, paccenBae-
man Ha DA2, B pecatku pas CHUXaeTcs.
Ho ecnu Ttpanauctopel VI3 u VT4 no
KakuM-nnbo npuyvHaM BOWAOYT B Hackl-
ulexue, Harpyska Ha DA2 ysBenuuvBaer-
ca. 3peck yeunutenb DA2 n TpaH3ucTo-
pbl VT1—VT4 pa6ortalotT B WUPOKOMH
rnonoce 4acTtoT, 4to obecrne4nBaeT COB-
nageHve a3 CUrHanoB W BbLICOKYIO
yctonumsocte YM3Y. [poccenb L1
3 PEKTUBHO NOAaBNsieT WUMMYNbCHLIE
noMexy OT MOUJHOro Kackaga Ha VI3 u
VT4 3a cuyet 6onbworo conpoTnBnenns
[poccens Ha BbICOKUX YacToTax u
Manoro BbIXOAHOrO COrMpOTMBAE-
Hus yeunutens DA2.

Takana CTpykTypa no3BonseT
Mcrnonb3oBaTh AJ1IA TPaH3UCTOPOB
VT3 n VT4 "nnaeaiowee” nutaHue
HU3KUM HarpsxeHvem 2x(2...3) B
ot WK perynatopos DD1 n DD2 un
TeM npubnuaute KNA BbIXOQHOIO
Kackaga K ycunurensm knacca D.
Mpy 3TOM ecnu n3aMeHeHus Hanps-
XEHUS NUTAHUS C PErynsToOpoB He
6yayT "nocrnieeatb” 32 BLIXOAHBIM
CUrHanoMm, [AOMNONHAKLWYIO ponb
BO3bMeT Ha cebs ycunutens DA2. B
pe3ynetate AHX Bcero ycTpowncTea,
YPOBEHb MOMEX N NINHENHOCTb Cb?K- Bx0d
TUYECKU ONpeaensaoTcs Nonocom v
KayeCTBOM MOLLHOrO ycunutens
DA2.

To 4to uactoTel cBbile 20 kMy
6ynyT BOCNpOM3BOAMTBLCS YCUNUTE-
neMm, paboTaloumM ¢ ropasgo xyo-
wum KN4, Ha obwem KN4 6yoet
Masno CKasblBaTbCS, TaK Kak cornac-
Ho ny6nukaumm M3K 268-1C Mowu-
HOCTb CUIrHanoOB C 4acToTamu

TexHu4yeckue xapakTepMcTuku

MakcuManbHas  BbIxopHas
MowHOCTb, BT, R, = 4 OMm,
K.=10%, F=1kly

HoMuHanbHOEe BxogHOE Ha-
npsixexve, B

HunanasoH BOCNpOoU3BOAUMBIX
4acToT No yposHio -3 ab, My 8...50000

KoaddurumeHt HenuHerHbIxX
mckaxeHuin npu P, = 90 Br,

R, = 4 0M, Ha 4acToTe
1 kI, %

OtHowenue curHan/wym, nb
(HEB3BELIEHHOE B NONoCce
1...22 klu)

KNJA eeixogHOro kackapa, %

— ot

>
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NUTaHWs, UCNONL3YIOTCA ONS YNPaBneHus
"BHELWHUM” OKOHEYHbIM KackagoM Ha
MOLUHBIX KOMMAEMEHTaPHBIX TPaH3UCTO-
pax VT1—VT4, npuyem BbIXOOHOWM TOK
MUKPOCXEMbl KOPPEKTUPYET HENVHEN-
HOCTb YCMNEHUS TOKa TPaH3UCTOPHBIM
KaCKaloM HENMOCPEACTBEHHO Ha HarpysKe
6naropaps pevicteuio netnu obuweit OOC.
ConpoTtueneHue peauctopos R13, R14
DOMKHO BbITb OCTATOMHO ManbiM, YTO6bI
obecneunTb TOK AN18 NOAHOMO OTKPbIBAHUS
TpaHavcTopos VT3 n VT4. Ho ana tepmo-
CTabunbHOCTM pexnMoB paboTbt TpaH3n-
cTopoB VT1, VT2 conpoTuBneHve 3Tmx pe-
31CTOPOB HE [OMKHO BbITb CAMLLIKOM HU3-
kM. [03TOMy ANA OrpaHuHeHuss Makcu-
ManbHOro ToKa yCTaHOBNEHO HE M0 OOHO-
My, a no gsa auopa (VD3, VD4 un
VD7, VD8). ConpoTtueneHue pe3u-
ctopa R13 B nontopa pasa 6onbiue,
yeMm y R14, Tak kak koadduumeHt
nepegaqu Toka 6asbl TpPaH3UCTO-

R4

vrt

N 47/
wey

DA2

Vr3

2

o1
RZ
JAT1 R7

poe KT819I' B cpegHeM B nontopa
pasa 6onbwe, 4eM y TPaH3UCTOPOB
KT818I.

Ouopow VD5 n VD6 ponxHbl
MMETb TEMNNOBOM KOHTAKT C TPaH3u-
cropamu VT1 1 VT2 gns tepmocTa-
6unuzaumm pexuma. Auvoabl VD9 n
VD10 yckopsiloT repeknioveHne
BbIXOOHbIX TpaHaucTopoB VT3 u
VT4, yMeHbwas UCKaxXeHUs Tuna
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Vry

R3[] ¥

"cTyneHeka". Pesuctop R15 co-
BMecTHO ¢ gpocceneM L1 obpa-
3yI0T LeMNb BbICOKOYACTOTHOM KOp-
pekuuun BbIXOAHOro Kackaza. Llerb
R16L2 cnyxut ona 3awurtbl OT
EMKOCTHOW COCTaBAsAloWENA B Ha-
rpyske. Peauctopel R16 u R17
yMeHbLaloT Ao6pOTHOCTL Apocce-
nert L1 n L2 1 3aMeTHO NoBbitwaloT
3anac ycTon4MBOCTU YCUNUTENS.

Bbixod

I~

Unum

2002

> "o

ceblwe 6,3kl B GonbwuHctee Puc. 1

My3blKanbHbIX WUHCTPYMEHTOB W

Y4enoBE4YEeCKOM ronoce CocTaBnsiet

menee 1,4 % ot Bceir MoulHocTu. Ho, CTonb Manele HenMHENHLIe NCKaXeHus

6e3ycnoBHO, 3TO HE NCKAKYAET HANUYNSA
CUrHanoB ¢ 60MbWMM YPOBHEM BbICOKO-
HACTOTHBIX CUrHanoB, 0COGEHHO npu
BOCNPOU3BEAEHUN "3NEKTPOHHOU" My-
3bIKU.

3aro, ecnu BbIXOOHOW Kackag nutatb
"nnaeaowmmM” HanpsxeHvem +/-2.5B
BMecTO 06uiero HanpsaxXeHus NuUTaHus
+/-35 B, T. e. cH13uB ero B 14 pas, Tenno-
Bas MOLLHOCTb, BblAEnsieMan Ha Konnek-
Topax BbIXOAHbLIX TpaHu3auctopoB VI3 u
VT4, cHusutca 6onee 4em B 6 pas, 4to
rNo3BONMUT COOTBETCTBEHHO YMEHBLLUUTHL
nnowanes Tennooteoga. Mpu atom KNA
BLIXOAHOMO Kackaga Ha TpaH3ncTopax
VT3, VT4 cocrasut 85 % v npu ysenuye-
Hum 06Llero Hanpsxenus nutanvsa Gyoer
eLle Bbie.

Llene R1C1 cyxaet nonocy pabounx
wacTtoT gna yeunutens DA2, uto genaetcs
L9 CHUXEHUS] BUHAMUYECKUX UCKaXe-
HUIA, 1 NO3BONSET 3a cHeT $as3oBon noa-
CTpoKikn curHanos npognuTte ao 20 kiy,
4acTOTHYI0 MONOCY COBMECTHOMN paboTbl
3TOr0 YCUAUTENS Y MOLLHBIX TPAH3UCTO-
poB VT3, VT4 6e3 cHuxexusa KNA. Ouogpl
VD1 n VD4 orpaHunyvBaloT Makcumanb-
HbI TOK Tpan3ucTopos VT1—VT4, no3eo-
nsa nonydnte ot DA2 6onbwont Tok B
Harpy3ky 6e3 yBenuueHvsi HarpsixeHus
HaCbILLEeHUs.

rMonyyeHsbl NpU UCMoNbL30BAHUUN B Ka4ecT-
Be DA2 MuKpocxeMbl yeunutens, Ho ecnu
NPUMEHUTL BBICOKOKA4YeCTBEHHBIN YCUNu-
Tenb Ha TPaH3UCTopPax, X MOXHO CHU3UTb
no 0,002 %. OaHako CNnOXHOCTb BCEro
ycTpoiicTea Bo3pactaet 6onee 4eM B oBa
pasa. [na nybnvkaumm BeibpaH BapuaHT ¢
MUKpocxeMor. UMeHHO Takas KOHCTPyK-
Luusi, N0 MHEHWIO aBTopa, AaeT npenen
DOCTUXEHUS MO COHETaHuIo KpuTepres
KNA—kauyectBo ans YM3Y4.

Y3en aHanoroBoi 4acTu ycunurte-
NA NOCTPOEH C UCMONb30BaHUEM MUKPO-
CXeM W MOLLHOro Kackaga Ha Komnne-
MEHTapHbIX TPaH3uUCTopax; ero cxema
n3obpaxeHa Ha puc. 2. B kavectse
BxopHoro 6ygepHoro ycunutena DAt
npumexeH OY K140Y23. BxogHow cur-
Han rnogaH Ha WHBEPTUPYIOLWUIA BXOA4
npocto ans ynobcrtea v3aMepeHus, HO
MOXeT OblTb MofaH Ha HeWHBepPTUPYIO-
LKA NPY COOTBETCTBYIOLLEM U3MEHEHUN
cxemebl. C Beixopga DA1 curHan nopaercs
Ha aa passsasbiealowmx HY dunetpa
C1R3 1 R5C6. Nocne ¢punsrpa R3C1 cur-
Han nocTtynaet K LW perynatopam, a ¢
¢dunetpa R5C6 — Ha Mukpocxemy YM34
TDA7294 (DA2).

BknioueHue uHTerpanbHoro YM34
HECKONBKO HEeOObIMHO: TOKW ero BbIXOAHO-
ro Kkackaga, npoTekaloLve Yepes BbiBOAbI

CurHanbxble oblme uenv n 06-
uue Lenv NuTaHna pasaenexsl Ans
YMEHBLLEHVS TOMEX, OHW COEaVHE-
Hbl TONbKO B 6noke nutaHus.

Y3en cnepswerc MNUTaHUsA
coctout mn3 ayx LLUWU perynatopoe, ero
cxema mnsobpaxeHa Ha puc. 3. BxogHou
curHan rnocTtynaet Ha asa bydepHbix kac-
Kapa Ha TpaHusuctopax VT1 un VT2, nuta-
HWe KoTopbix 3apaetcs uenamu VD1R8 n
VD2R9. CobctBenHo WU perynatopol
npeactaensioT coboi gBa 3epkanbHO
CUMMETPUYHBIX OQHOTAKTHBIX KaHana ans
MAIOCOBOA U MWHYCOBOM NOASAPHOCTU
NUTaHUS MOLLHBIX TpaH3ucTopos. [lo-
3TOMY B AanbHenileM pacCMOTPYM TONb-
KO OQVH U3 KaHanoB (BEPXHWUIA MO CXEME).

C smutTtepa VT1 curHan Yepes pesu-
cTtop R4 nocrynaer Ha oovH 13 BXOLOB
ouddepeHLmanbHOro Kackaaa Ha Tpax-
3uctopax VT3, VT5. Ha 6asy VT3 uepes
pe3uctop R20 nopaeTcs curHan ¢ BbIXO-
[a MOLLHOrO KJio4a Ha NoneBoM TpaH3u-
ctope VT17. Pesuctopei R4 n R20 co-
303I0T rMcTepesnc Ha BXoAe yCUnuTens,
HeobxoouMBI AN YCTOWYMBON reHepa-
LMY NPAMOYronbHbIX curHanoB. Ha BTo-
pow Bxon anddepeHumanbHOro Kkackaga
nogaetca curHan obpatHoi CBfi3W C
BbIXOpa perynatopa, cpopMUpOBaHHbIN
uenbio R17C1R21. Peanctop R7 cospaer
Hebonblwoe cMeLleHVe, 3anaBas Havasnb-
HOe BbIxoaHOE HanpsixeHue 2,5 B, Heob-
XOAWMOE AJ19 MUTaHUsi MOLLIHOMO BbIXOA-
Horo kackaga. Ecau peauctopel R6 n R7
VCKJIOYUTL, TO HauyanbHOE HarpsixeHue
nosbicutcs oo 3,6 B.
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C konnektopa TpaHaucTopa VTS cur-
Han nocTynaer Ha $HopMUpOBaTENDb Mps-
MOYronNeHOro vMNynbca Ha VT7, a ¢ ero
KO/UIEKTOPd — Ha YCWAWTeNb TOKa Ha
TpaHaucTopax VT9, VT10, VT13, vT14.
AByxkackagHbti NoOBTOpMTENL HEODX0AUM
ANS CO302HNST MMMNYNBCOB TOKA, HEOOXO-
AuvMbIX ona GLICTPO Nepe3apaaki eMKo-
CTW 3aTROPa MOLUHOMC NONEROF0 TPaHIu-
cropa VT17.

Duop VD9 ymerbiuaeT CunbHbie Bbi-
6pochl HanpaxeHns, obpasyeMoro npm
3akpbigaHun VTI7. [nA yMeHbwerns
CKBO3HOro Toka 4eped VD9 Bo spems

3aKpLIB2HWA AU0AA Ha ero Beisog HAAETO
¢eppuToBoe KONbLUC OUAMETPOM 3 MM,
koTopoe abpadyeT uHAYKTMBHOCTe L3.
MMnynecHBle nynbcaunm Ha croke VT17
crnaxveanrey dunstpom L1C10.

Uene dopMuposaHuf rucrepesuca
R4R20, uens 06paTHoOi cBAsn R17C1R21,
BHXOAHON (unbTp L1CT10 1 BpemMa npo-
XOXAEHVS CUrHANA N0 YCUNUTENIO 38A10T
Y2CTOTY 1 CKBAXHOCTe MMNyNbeoe, $hop-
MUpYEMLIX B KaHane perynupoBanuns. MNpu
3TOM, B 3aBMCMMOCTK OT TOK2 U HaNPAxXe-
HWS HArPY3KK, 4acToTa namenseTcs ot 70
00 420 kI, oNTUMMU3MPYR NEPEKNIOHEHNE

NONEBLIX TPAH3UCTOPOB € MWHUMAaNLHBI-
mMu notepamu. LI perynatope nogaep-
XvBaloT paboTy BEIXOAHOMC Kackaga axa-
noroBoro KaHana c seicokum KNA, e ava-
na3oxe Ao 36 kly.

Paanuyne B HOMWHaN2x pPe3nCToPoB
R20 v R23 cBR3aH0 ¢ pashulen 8 cKopo-
CTU NEPEKNOYEHUA MOWHBIX KOMNAEMEeH-
T3PHbIX TPAH3UCTOPOE.

O moHTaXe ycunurens

Ona yMeHbwWeHWs NOMEX, co3napae-
MbIX MOLUHBIMK Tpau3ucTopamu LWNM
youauTenen, BoiBOAb KOHAEHCATOPOB
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QPAAMO®

3SBYKOTEXHUKA

Ten. 608-83-05

consult@radio.ru

Mpuem crareii: mail@radio.ru

Bonpochs!

PAAUO Ne 4, 2009

C7—C12 (cornacHo puc. 3) aonxHel ObITb
KOPOTKMMM, pacrnonaras KOHOEeHCaTopbl
BO3MOXHO 6nunxe K BbIBOOaM TpaH3uUCTO-
poe VT17, VT18 u auopos VD9, VD10,
vHavye VMMyNbCHbIE MOMEXU MO LensiM
nuTaHua MoryT Hapywartb paboty LUU
perynatopoB. [ns yMeHbLIeHUs HaBoau-
MbIX MOMEX ycunutenb LenecoobpasHo
BbIMONHUTL Ha ABYX nnatax. MoHTax
uenei obuwero nposoga O6wy. 1 1 O6w. 2
cnepyeTt BECTW pasfenbHo v 06beguHNUTb

VX B OOHOW TOYKE COEAVHEHMS OKCUAHBIX
KOHpeHcaTopoB B 6noke nutanus. Uc-
roNb30BaHWE 3NEMEHTOB NOBEPXHOCTHO-
ro MOHTaxa Mo3BOAUT yMEHbLnTL raba-
PUTBI NNAT 1 HABOAKU MMIMYNLCHBIX MOMEX.

Mukpocxemy TDA7294 Heobxooumo
YCTaHOBUTb Ha NAacTHYaThIA TENNOOTBOA
paamMepamm 50x100 MM, MOLLHbIE TPaH3U-
ctopbl VT1—VT4 (cxembl Ha puc. 2) — Ha
nnactuHy pasmepamu 100x100 mm, a
rnoneskle TpaH3aucTopkl IRFZ34, IRF9Z34 n

ovopbl KO2994 — Ha nnacTtuHy pa3mepa-
Mun 50x100 MM.

NNTEPATYPA

1. Ceipno A. O s3aumogeicTeun YM34 ¢
Harpyakoil. — Paawmo, 2000, Ne 2, c. 17, 18.

2. Kn6aknn B. M. OCHOBEI KJTIOUEBBLIX METO-
noB. ycunenus. — M.: 3neprus, 1980, c. 46—54.

3. Wnak C. B. MareHt Ne 2307454 ot
10.04.2006.

Penaktop — A. Cokonos, rpagwka — 10.AHapees

C OBEMEH ONbITOM )

CurHanunsartop ypoBHS

Hanpsa>xXeHuna B CeTun
. MAHOPUK, r. YepHoBubl, YkpanHa

) peonaraio NpocTenWwnin curHanuaa-
1. Top BbIXOA2 HanpsXeHus B CeTu 3a

ey

yCTaHOBneHHble npegenet. Ero cxema
R1 HL1 HL2 R3
470k WHC-1  WHC-1 |!|470«k
Cetb
R4*
240«

riokasaHa Ha pucyHke. Peancrtop R2 noa-
6upator TakuMm, 4tobbl HEOHOBas namna

HL1 6bina BknoYeHa TONbKO NP Hanps-
xeHun B cetn 6onee 190 B. A nopbopkoi
pesuctopa R4 pobuBaloTcs BKIOYEHUS
namnbl HL2 nuwb npy HanpsbxeHuu, npe-
Bolwatowiem 240 B. Takum obpasom, npu
HanpsxeHun mexnee 190 B namnbl BbI-
KnoyeHbl, B uHtepeane 190...240 B cee-
TUT OfHa U3 HUX, a Npu eule Gonbwem
HanpsxeHun — obe.

B nprbope MOXHO NPUMEHWUTEL HEOHO-
Bble Namrbl HEe TONBbKO YKa3aHHOro Ha
cxeme Tuna, Ho u nobele ppyrve ¢ pabo-
41M TOKOM He 6onee 1...2 MA.

Pegakrop — A. Lonrvi, rpagpmxa — A. onrvin

A(?[)aﬁo}xa“ Gécmuyposoro

TenedoHa

A. NAHKPATBEB, r. TawkeHrt, Y36exucran

\,- LIMPOKO pacnpocTpaHeHHbIX CeroaHs
7 6ecuwHypoBbix TenedoHoB (0co6eHHo
y HEQoporvx Mopenei) AOBONbHO HacTo
HEe NpesycMOTPEHO aBTOMaTU4ECKOE
OTK/IIOYEHUE BCTPOEHHOIO B TPYOKY 3BYKO-
n3ny4aTtens npu ycTaHoeke ee Ha 6a30BbIin
6nok. NMoMUMO HEHYXHOro B 3TOM cnyyae
K sapsigpHou yenu
(+5B) +358

BF1

K curnansHoit yenu

nybnupoBaHvsa curHana Bbi3oBa, Tpybka
rnopaeT [OBONLHO MNPOAOCIKUTENBHBIN 3BY-
KOBOW CUIHan BK/IOHEHUS 32pSOKM akKy-
MynsTopHoi 6atapeun nocne oTKIoYEHUs
1 NMOCNEAYIOLLEro BKIIIOHYEHVS HANPSXEHNA
nuraowler "6asy” cetu. B HouHoe Bpems
(a Tem Oonee, nNpyM HEOOHOKPATHOM
OTK/IIOHEHUN CETU) 3TO OHEHb HEMPUATHO.
Mpepnarato npoctoit cnocob ycTpaHenus

yKa3aHHOro Hepocrartka B 6ecLuHypoBOM
Tenedone BELLSOUTH GH9484.

JlopaboTtka ero Tpybku npousBoguTcs
ro cxemMe, Noka3aHHOV Ha pUCyHke. TpaH-
3ucTop VT1 BKOHAIOT B paspeiB NpoBoaa,
coegvHslowero 3sykouanydarens BF1 ¢
BbIXOAOM MWCTO4YHUMKa (cTabunuaaropa)
HanpsxxeHust +3,5 B. Mpu cHsiTon Tpybke,
KOrpa HanpsxeHue B Lernuv 3apsiokv ero
akKyMynsTopHoi Gatapen OTCYTCTBYeT,
TPaH3MCTOP OTKPbIT Bnarofaps pesncropy
R1 B ero 6aszoeor uernu. CurHan Bei3oBa
¢cB06OAHO NOCTYNAET Ha 3BYKOM3ny4aten..

Mpwv ycTaHoBke Tpybkun Ha 6a3y TpaH-
3KUcTopa MocTyrnaer HanpsxeHve +5 B 13
uenu 3apapku. TpaH3nCTOp 3akpbiT, U
uernb 3BYKOBOW CuUrHanusaumm pasopBsa-
Ha. Auop VD1 wuckniovaeT B3avMHOe
BAMSIHWE Lenein 3apspku v ctabunnsaro-
pa HanpsXeHus.

TpaH3ucTop, pe3nucTop 1 o4 MOHTU-
PYIOT HENOCPEeaACTBEHHO HA 3ByKOM3ny4a-
Tene Tpybku. BMecto KT361I MoxeT 6bITb
NPUMEHEH OPYroi ManOMOLLHbIA Kpem-
HUEBLIA TPaH3UCTOP CTPYKTYpbl p-n-p, a
BMecTo auopa KOS521A — ManoMoLLHbIN
KpeMHuveBbld auvon m3 cepuin KA503,
KO509, KA521, KO522 v nopobHbix
MMIOPTHBIX.

Penakrop — A. Aonrvi, rpagmka — A. Jonruit

TioxTun M. @.

Cuctembl UnTep-
HeT-TenesnaeHs. —
il M.: lopsauas nnmuina —
Tenexom, 2008. —

320 c.: wn.
ISBN  978-5-9912-
e 0028-8.
punt fpueeneHe  no-
wan npobHble cBEAeHWs O
SR GRAETY nepepaye Tenenpo-
| - rpamm yepes UHtep-

| . HET NO TEXHONOTUSAM

o IPTV, Web-TV, Online-
TV. KpaTko n3noxeHsl METOALI TRAAULIMOHHbIX
TenerpaHcnauuin (ungposoe apupHoOE U ka-
6ensHOE TENEBUOEHNE) N CYLLECTBYIOLUNE ME-
TOABE KOMNpeccun TenecurHanos. OnucaHs!
cocTasnsioume cucteM MHtepHeT-Tenesuae-
| HVUS: aHTEHHBIA NOCT, FONIOBHBIE CTaHUMK, Cep- |
BEPLI LEHTPA YNpaB/ieHNA CETLI0, TPaHCNOopPT-
Hble ceTn ( ATM, SDH, Ethernet), cetn pocTty-
na, cneumansHoe MO, KOHTEeHT-arpernposa-
Hue. PaccMOTpeHE! BO3MOXHbIE GU3HEC-MO-
nenv sHeppenus TriplePlay-ycnyr

OcBelleHb NepcnekTMBbl passutus UH-
TEPHET-TENEBMOEHNS U BO3MOXHLIE HEraTms-
Hble NOCNEACTBUS BHEAPEHWUSt TEXHONormye-
CKMX HOBaLWi B 06N1aCTH MHPOKOMMYHUKAUMIA.

[ns cneumanucroB, BNEpPBLIE 3HAKOMS- |
wuxcs C paHHoW npo6Gnemarwkon, 6Gypert
NonesHa CTyAeHTaM U acnupaHTam.

MNpoexTuposaHue |
W TEeXHWYecKas 3KC-
nayatauysi uMdpoBbIX
i TENEKOMMYHMKaLMOH-
HbIX CUCTEM W CeTe.
YyebHoe nocobue ans
- - sysos / E. B. Anexce-
e es, B.H. lNopavetio,
B. B. Kpyxmanes v ap.;
I o pepakuveit B. H.
| ' ropoveHko w IOIA'I‘C-
PRI 2R Teepeukoro. —M.:To-
lm“i"“ psvas vnms —Tene-
i xoMm, 2008. — 392 c.:

Rt~ vwn. ISBN 978-5-
9912-0010-3.
PaccMOTpeHb! OCHOBHbLIE MONOXEHWUR MO
OpraHu3auvn CUCTEM YNPABNEHUSt U TEXHUYe-
CKOW 3KCnnyaTaumm ceTell m CPeACTB INEKTPO- |
CBA3N HA COBPEMEHHOM 3Tane pa3BUTWA
EnuHoii cetv anextpocssnamn (EC3) P, Bonpock!
ONTUMU3ALMIK PELLEHWN NMPU NPOEKTUPOBAHUN N
OopraHu3aumm TEXHUHECKOM akcnayaraumm LICT.
Anst cTyneHToB By30B, oby4alowmxcst no
Hanpasnexduio 210400 — “TenekommyHuka-
ummn”, Gyner NnonesHo creumanmcTaM NPOoeKT-
HBIX W 3KCNyaTalMOHHLIX NPEANPUSTHIA CBSI3N.

EG & 1% 6.




HOBOCTU BELLAHUAA

n. MUXAWJIOB (RV3ACC), r. Mocksa

PAAVOBELLAHUE
POCCHA

MOCKBA. Ha yacToTe 97,2 MI'y Haya-
na pabory paguocTtaHums "KoMCoMonb-
ckas npasga”. He cuuTas CToNmubl, OHa
nonysuna nuuen3aum Ha paboty B Kpac-
Hosipcke, Tiomenn, Teepn n Bnagumnpe.
BeulaHue paccsutaHo Ha cnywarenein B
Bo3pacte oT 35 no 50 netr. OCHOBHLIM
HanpaeneHnemM AeATeNbHOCTM AONXKHbI
cTaTtb pervoHanbHble HoBOCTW. CTaHums
BeOeT N OHNalH-BELWlaHue, Cnywarb ne-
penadn MOXHO NO MNPSIMOK  CCblIKe:
<http//radio.kp.ru/8000/stream.m3u>.

BYPATUSA. C depans 2009 r. nepe-
[asn pagmoctasumn "3xo Mockeb!” MOX-
HO cnywartb u B ctonmue bypstum Ynau-
¥Yn3 Ha yactote 102,8 MIu. JiueHaus Ha
Bellanve npuHaanexut 3A0 "3xo Mock-
Bbl". B HacTosiLuiee BpemMs peTtpaHcnupy-
10TCSi MOCKOBCKME NPOrpamMmbl CTaHLUK.

KAJIMHUHIPAL. Ha KanunHmhrpaa-
CKOM 00nacTHoM paavonepenaoLem
LIeHTPEe OPraHn30BaHO 3KCMepuUMEeHTaNb-
HOE BeLaHne NporpamMmM paamoKoMnanum
"fonoc Poccnun™ B ungpoBom ctaHpapre
DRM B Hanpaenexun Esponbl. TpaHcns-
uma BepeTcs Ha wyactorax 7325 klMy
(10.00—13.00) »n 6105 «klMy (20.00—
23.00). CurHanbl npuHsTel 8 lepmannuy,
Wtanum n popyrux ctpasax. AHanna curHa-
na B KOHTPONbHbIX Todkax (KenbH — B
lepmarnmn n 3arpe6 — B XopeaTvm) Noka-
3an XOpoLLee KavecTBO Npuema.

YYBALLUUA. B Yysawwmu co3pnaHo
aBTOHOMHOE y4ypexaeHne “HauuoHanb-
Hoe paamo Yysawmn”. 3apayga: yCTaHoB-
neHne cucteMbl  UHGOPMAUUOHHOTO
obecneuyeHns Hacenewuws pecnybnukm,
obecneyeHme KOHCTUTYLMOHHOMO npasa
Ha noJlyseHMe COoUNaNbHO 3HaYnMon
vidpopmaumm ana 100 % wHacenenus, a
Takxe petueHue sonpoca o6 onoseLeHun
xutenen Hysalwmm B Cny4ae 4pes3Bbiuan-
HBIX CUTYaLW NPUPOOHOTO Y TEXHOT@HHO-
ro xapakrepa. B HacTosuiee spemsi npu-
MepHo 60 % BewiaHna BeOeTCs Ha YyBall-
CKOM n3blke, 35 % — Ha pycckom, 5 % —
Ha Tatapckom. Mpu atom 60 % 3aHmmaloT
MHPOPMaALIMOHHBIE U aHaIMTUYECKUe ne-
penaun, 40 % — My3blkaIbHO-pas3Bneka-
TenbHble. B TECTOBOM pexume CTanuus
MoxeT 3apaboTaTb yxe BO 2-M kBapTane
Tekywero roaa, a co 100-NPOUEHTHLIM
oxBaToM pecnybnukn — B 4-m. TexHuuec-
Kas ceTb co3naeTcs Ha 6aze nepepnatouie-
ro o6opynosaHns MecTHOro paguotene-
BU3NOHHOIO NepeparoLlero ueHTpa. Bos-
MOXHO ucnonb3osanne YKB yacTtoT: B
YebBokcapax — 66,26 Ml'y; 8 Ubpecsix —
72,41 MIy, n 8 Lusunscke — 105,0 Mly.
MNpepnonaraemoe Bpems BewiaHnsi (MecT-
Hoe): 06.00—22.00.

3APYBEXHbBIE CTPAHbDI

BOJITAPUS. Y papnoctasuun "Bonra-
pws” nosisuncs aapec 8 Poccuun: ins paono
"bonrapws”, a/s 17, Mockea, 117570.

Ecnm He yka3aHo uHaye, Bpems BClogy — Beemup-
woe (UTC). Bpems MSK = UTC + 4 y (nernuid nepmog).

BEJIMKOBPUTAHUA. Papwvokopno-
pauus "Bu-Bu-Cn" BBEna nononHUTENb-
Hble TPaHCnauMKM Ha asepbanXaHCKOM
a3blke B gnanasoHe KB: 8 6yoHn — B
03.00—03.15 Ha 4sacTtoTax 5915, 6085,
7105 kly; exepnHeeHo B 16.00—16.30 —
Ha yactoTtax 6010, 9450, 11690 klu. Ha
KMPrM3CKOM $i3blKe BELLaHWe BeneTcs B
13.00—13.30 Ha wacToTax 12075, 138451
15180 kI,

BbETHAM. Paanoctanums “"lTonoc
BbeTHama™ nporpaMmbl Ha pPYCCKOM
a3blke TpaHcnupyeT B 20.00—20.25 ha
yactote 5970 kl'y wepe3 nepepativk B
BydepTtoHe (Bennkobputanus) mouy-
HocTbio 250 kBT.

AAHUSA. U3BeCTHbIN ONMHHOBOJHO-
BblIi nepenarsnk Ha 4dactote 243 klu,
Tpancnvpylowmii "DR Kalundborg”, Te-
nepb paboTaeT KPyrnoCyTOYHO U TONBKO B
pexvme DRM.

WUCMNAHMUA. Pycckas pepakuma "Mex-
nyHapopHoro Ucnanckoro paomo” (REE)
paboTaeT Haz, CoBepLLIeHCTBOBAHNEM CO-
[EPXaHWS U YNYYLEHVWEM CRLILLMMOCTKH
CBOMX NPOTrPaMM Ha KOPOTKMX BONHaxX, B
CBSI3W C 4eM NpOoCUT cnywarenen: 1) npn-
cbinaTth panopTel 0 NpuemMe (He npeTeHays
Ha BuicTpuie oTBeTH!); 2) coobLmTb, 4TO
cnywatenu xoTenm 6bl yenbilwaTth 1 y3HaTb
06 WUcnanun, npepnoxuTe TEMbl HOBBIX
nporpammM; 3) BCEX, KTO MHTepecyeTcs
Ucnanneit, coobwmtb (Npu XenaHuwu)
CBOW KOHTaKTHbLIE [AaHHbIE 1 HanmucaTb O
cebe napy CnoB. OnekTpOHHblE aapeca
craHumu: <ruso@rtve.es>, <svetlana.
demidova@rtve.es>. lNMouToBLIA appec:
Radio Nacional de Espana (REE), Emision
en ruso, Apartado de correo 156202,
Madrid 28080, ESPA A.

Mepenaun MUcnanckoro pagmo Ha pyc-
CKOM 13bIKe MOXHO, B 4aCTHOCTW, CNyLLaTh
n B UHTepHeTe: <http://www.rtve.es/
programas/este>.

CLIA. Papnoctanums  “"Tonoc Ame-
puku” ans nepenay Ha azepbankaHCKOM
s3blke B 18.30—19.00 ncnons3yeTt HOBYIO
sactoTy — 7435 kl'y (BMecTo 12025 «kl'u).
MapannenbHble 4acToTbl B 3TO XE BpeMs —
9625 n 9885 kl'u. Kpome Toro, pagvo- n
TenenporpamMmbl azepbanpxaHckomn
cnyx6bl “Tonoca AMepuku™ Tenepb Takxe
MOXHO NPUHUMATb YEPEe3 CnyTHUKOBLIE
TenekaHane "New Skies”, "Asiasat” wu
"Hotbird", a Takxe 8 NHTepHeTe.

Mporpammebl papnoctanummn “Cemeit-
Hoe pagmo” (WYFR) Ha pycckom sisbike pe-
TpaHCIPYIOTCs Yepes nepeaaryivk B Bep-
Taxrane (lfepmanmns) mowHocTeO 250 KBT:
B 17.00—18.00 — Ha yacToTe 9885 kl'y; B
18.00—19.00 — Ha wactoTe 7180 klu.

NMOJIbLUA. "Monkckoe pagno ans 3a-
rpasmubl” (NpexHee Ha3sanne pagwno-
cTaHuvn “TonoHus") BeLLaeT Ha PyCCKOM
a3bike B 12.00—12.30 Ha wacTtoTax 13840,
15520 kly; 14.00—14.30 — Ha usacTtoTtax
11675, 11840 kly; 15.30—16.00 — Ha
yactore 9790 klMy;19.00—19.30 — Ha vac-
Tote 5935 klNy; 20.00—20.30 — HauacToTe
6135 kl; Ha 6enopycckom sabike: 14.30—
15.30 — Ha wactotax 6035, 7180 «klu;
17.30—18.00 — Ha yactoTe 6140 kl'y; Ha
YKpanHCKOM si3bike: 15.30—16.00 — Ha

yactote 6000 kl'y; 16.00—16.30 — Ha
yactoTax 6000, 7170 kl'y; 19.30—20.00 —
Ha 4dactoTtax 5850, 5935 klu; 20.00—
20.30 — Ha wacToTe 5935 KI'u.

TYPUUSRA. Papnoctanumsa “lTonoc Typ-
unn” npekpatnna KOPOTKOBONHOBOE Be-
LaHne Ha pycckoM sizbike B 18.00—18.55
yepe3 nepepartymk MouHocTeio 500 kBT
(paHblue npumenanaces yactora 6135 klu).

SKBAAOP. Papwoctanuuwsa “Tonoc
ARp" (HCJB) Bewaer Ha pyCCKOM Si3blke B
17.00—17.30 Ha qacTtoTe 9805 kl'y yepe3
nepenatank B Ckentone (Benukobpura-
Hus1) MoHocTiio 300 KBT.

LWBEUMA. PagnocTtanums “Liseums”
OTMEHUNIA BOCKPECHLIE TEMaTUYECKME ne-
penaun: “Leseuns v sepa”, "CTokronbm-
ckuin Habniopatens”, "TMo4ToBbIN ALKWK",
"Uctopus LWeeunn” w "EBponencknin
akueHT". BmecTo Hux nepenaetcs 063op
cobuiTnin 3a Hepenio "Manopama”. Yac-
TOTHOE PACMNMUCaHME NOKa He MEHSNOCH.

TENEBU3UOHHOE BELLAHUE

POCCUS. MuHkomeesiam ByneT paspa-
GaTbiBaTh 1 YyTBEPXAATL HaCTOTHO-Teppn-
TopuanbHelA Mnan ana undposoro TB no
oTAenbHbLIM pervoHam. 06 3ToM 3asevn
MUHUCTP CBSA3M N MHDOPMALMOHHBLIX TEX-
Honoruvin Urope LLlerones. Mo ero cnoeam,
B HacTosiee Bpems nnaH ans 6onblumH-
CTBa pernoHoB Ha ceronHs rotos. Ha 6nm-
Xanwem 3acenaHnn npasnTeNbCTBEHHOM
KoMuccun no ¢enepancHoin CBS3M M
MHGOPMAUMOHHBIM TEXHONOMUAM Npearo-
naraeTcsl yTeepAMTb rOTOBYIO 4acTb nnaxa
C TeM, 4106kl MOXHO BbINO NPUCTYNTL Ha
€ero OCHOBE K CTPOUTENLCTBY ceTern adup-
Horo ungpoBoro TenesetluaHus. B npouec-
ce npakTuyeckor paboTel No passepTuiBa-
HWIO CeTen NNaH MOXeT ObiTb NOABEPTHYT
HEKOTOPOWN KOPPEeKTMpoBKe n aopaboTke.
Kak n3eecTHO, nepexon Ha Tenepapvose-
wanne B Poccun B undposom dopmare
nnasupyeTcs ocywecteuTb k 20151
CornacHo pelwenunio MexayHapooHoro
Cow3za anektpocesiauv, Poccua ponxHa
NPUCTYNUTL K PeaNn3aumm MeponpuaTii
Ha OCHOBE 4aCTOTHO-TEePPUTOPUAaNbHOTO
nnaxa ans uneposoro TB n nposeaeHunio
COMMacoBaHnin NO NPUTPaHNYHOMY Bella-
Huio B 2009

BEJIOPYCCMUA. YumntapHoe npen-
npusitne "MUHCKME TeNeBM3NOHHbIE WH-
¢opmaumoHHbie cetn” ("MTUC") TecTu-
pyeT HoBelit TB kanan "Xect". TenekaHan
"XecTt” — yHuKanbHbli# NHOOPMaUNOH-
HbIA, KyNbTYPHO-NPOCBETUTENbHBLIN, 06-
pasoBaTenbHbil, Pa3BnekaTesnbHLIi Tene-
KaHan pgns 3putenen C HapyleHnem
cnyxa. Ero yupeputenem siensietcs obue-
cTBeHHOe obvenuHeHve "Benopycckoe
obuiecteo myxux”. CeTka BeuaHms Tene-
kaHana GyneT NoCTeneHHO HaMONHATLCS.
OcHoBy KaHana COCTaBSIT Xy[OXeCTBEH-
Hble N MYJBTUITINKAUWOHHBIE PUNbMBI,
cepwvansl, TeMaTUyeckne n HOBOCTHLIE
nepepasu, conposoxpaowmecs cybTmT-
pamun nubo cypaonepesoaoM. TenekaHan
"Xect" TpaHcnmpyeTcs B kabenbHon ceTn
"MTUC™ na yacTtote 39-ro JMB kaHana ¢
18.00 go 22.00 exenHeBHO (Bpems MecT-
HOE) U OOCTYNEeH 3PUTENAM Tak Ha3blBae-
MOro "paclmnpeHHoro nakera" Tenenpo-
rpamm.

Xopowero npuema u 73!

Penaxkrop — E. KapHayxos
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PAZLMO Ne 4, 2009

MuUuHMaTIOpHbLIN BONIBTMETP

Ha MUKPOKOHTpoONnepe

B. KEJIEXCALLBWJIN, r. BonrogoHck

Mpennaraembiii BONLTMETP NpeaHasHa4vYeH 4y U3MepPEeHUs! NocTo-
SIHHOIO ¥ NePeMEeHHOI 0 HanpPsXeHuni, OH UMEEeT CBETOANOAHbIA NHAN-
karop, a ero rabapuTHbie paamMepbi HeMHOruM 6osiee paamepos Crn-
yeyHoro kopobka. Bnaropmaps manbiM rabapuram v BO3MOXHOCTH
paboTsi B yCIOBUSIX IN/I0XO¥H OCBELEeHHOCTHU ero MOXHO UCIO/Ib30BaTh
B NOXOA4HbBIX YC/IOBUSIX, HANPUMeEP, AJ151 KOHTPOJIS 3/1EMEHTOB NUTaHUS
paguoannaparypbl, akKyMynsiTOPHO# 6aTtapen asToMo6una n T. 4.

CCOPTUMEHT MOPTATMBHLIX 3N1EKTPO-

M3mepuTenbHbIX NPUBOPOB, BbIMYC-
KaeMbix B HacTosLLee BpemMsi Npon3eoan-
TensiMn, oyeHb Wnpok. Cpean pagmonio-
BuTenen 3acNyXeHHyI0 NMonynapHOCTb MNo-
NySnnn AOCTYNHLIE, NPAKTUYECKA KaXI0-
My, UNGDPOBLIE MYyNLTUMETPLI Cepun
M83x. Ho npwn BCew cBOEi NONynsipHOCTH
OHW HE NNLWEHbl HepoCTaTKoB. Tak, OTCyT-
CTBME NOACBeTKW AenaeT 3aTpyaHuTenb-
HbIM MPOLECC N3MEPEHNS B YCNOBUSAX

HbIMK aHanoro-ungpossiMu Npeobpaso-
Batenamu (ALIM).

MpepnaraemMeiii BONETMETP MMEET TPH
npenena n3aMepenns NOCTOSIHHOMO Hanpsi-
xenmnss — 9,99, 99,9 n 999 B, koTopbie
NepeksioyaloTcs aBToMaTn4Yeckn, u nsa
npenena ansi nepemexnHoro (50 Mu) — 70
n 700 B. MNpu namepeHnn NOCTOSHHOTO
HanpsiXeHus war OTcyeTa paBeH eanHu-
ue, a npyu M3MepeHnn NepemMeHHoro —
[BYM eivHuuaMm Mnajwero paspsaa.

L1 100 mMxl'H

pPa30BaHME BXOOHOMO HANPsXeHus B und-
poBoi kog eeinonHsieT ALM, a namepen-
HOE 3Ha4eHune (Tpy pa3psaa) BblIBOAUTCH B
suae Gerywen CTPOKM Ha CBETOANOAHYIO
matpuuy HG1. MNpwn 3TOM 0AHOBPEMEHHO
BUOHbI TONbKO ABa cumeona. Mpumep
nHOVKauMmM Hanpsixenns 2,75 B nokasaH
Ha puc. 2. Kak nokasana npakTnka, Takomn
cnocob BbiBoAa nHgopMaumn He Bbi3biBa-
€T 3aTpyOHEHWIA NPW €ee CYNTbIBaHUW.
Mockonbky B ycTpoincTee He TpebyeTcs ¢
60nbLLOK TOYHOCTHIO BLIAEPXWBATL Bpe-
MEHHbIe MHTEPBasbl, TO C LeNbI0 CHUXe-
HUSi NOTPEGNSEMOro TOKa 1 YNpPOLLEeHNUs
cxembl paboTta mukpokoHTponnepa DD1
TakTnpyeTtcs BCTpoeHnHbiM RC-renepato-
pom c yacTtoTon 1 MIu,.

Mporpamma ans MUKPOKOHTponnepa
HanucaHa Ha f3blke accembnepa, oTna-
XeHa n oTkomMnunupoeaHa B cpene AVR
Studio 4.14. B nepeoi CTpOke ONpeKTu-
Bo .include nmeeTcsa ccoinka Ha ¢ainn
m8def.inc. OH copepxnT onncaxus npea-
onpeneneHHblX UMEH PErncTpoB U KOK-
CTaHT MUWKPOKOHTPONNepa v BXoauT B
cocTas cpeabl AVR Studio 4.14.

Mocne BKIIOYEHNS1 MUTAIOLLEro Hanpsi-
xeHuns i PB0—PB4 (BeiBoabl 14—18)
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He[OoCTaToOuHON ocBelleHHocTh. [epe-
KIoyaTesb PeXUMOB M3MepeHus 3aya-
CTYI0 M3HALLMBAETCSH PaHbLLE, YeM BbIXO-
OUT K3 CTpos caM MynbTumeTtp. He-
NPakTU4YHLIM SIBNSIETCH MCNONb30BaHWe
Takoro UCTOYHMKA NMnTaHmns, Kak HaTtapes
6F22 nanpsixenvem 9 B. Manviit cpok
XpaHeHusi n cnyx06bl, 8 TaKKe CKIIOHHOCTb
K BbITE@KaHNIO 3NeKTPONMTa 3HaKOMbI MHO-
rm. Moatomy papnoniobutenn paspaba-
THIBAIOT PA3/IMYHBIE U3MEPUTENbHBLIE NPY-
60pbl, KOTOPLIE NNLLIEHBI YKA3aHHBIX HE0-
CTaTKOB W peLaloT 6onee OrpaHNyeHHbIR
kpyr 3aaas. CnocobeTeyeT 3ToOMy [OCTYM-
HOCTb MVKPOKOHTPONNEPOB CO BCTPOEH-

Mutanne ocyulectensaoT oT GaTtapen u3
[OBYX raIbBAHNYECKNX 3NIEMEHTOB Hanps-
xeHnem no 1,5 B Tunopaamepa AAA.
MoTpebnsiemMblin TOK 3aBUCKT OT OTOOpa-
XAEMOr0 3HA4YeHUs U U3MEeHsieTcs OT
Heckonbknx oo 20 MA.

OcHoBol ycTponctea (puc. 1) aBns-
eTcsl MUKpoKoHTpornnep ATmega8L. Ero
BuIGOp 0ByCnoBneH HanuuneM AoCTaTou-
HOTO Yncna NopTOB BBOA2—BLIBOAA ONSi
ynpasneHns CBETOOMOOHOM Marpuuen
HG1 6e3 npuMeHeHns AONONHUTENLHLIX
MUKPOCXEM, HalM4YMeM BCTPOEHHLIX Ae-
catupaspsaHoro ALM n nctouHmnka o6-
pasuosoro Hanpsixexwns (2,56 B). Mpeob-

MWKpPOKOHTponnepa DD1 koHgurypupy-
I0TCS KaK BbIXOAbL! AN yNpaBneHust CTpo-
Kamu, a nuinn PDO0—PD6 (BbiBOab 2—6,
11, 12) — cton6uamm matpmubl HG1. Cur-
Hanbl Ha nuHnsax PC4, PCS (BuiBopbl 27,
28) ynpaensioT M3nyHalnwyMn aMoaamMn
ontonapul U1, peanctopul R12, R13 —
Tokoorpannyuneaowme. Jivium ADC2 n
ADC3 (BbiBoAbl 25 1 26) CKOHUrypnpo-
BaHbl Kak BXxoObl BCTpoeHHoro AL
Mepeknioyatenem SA2 OCyLLECTBNAIOT N3-
MEHeHne pexumoB paboTel yCTponCTBa:

— M3MEepeHne NOCTOSHHOMO Hanpsixe-
HUS1 C aBTOMaTn4ecKuM BuiBOpoM npepe-
na namepenns;



— V3MEPEHNE NEPEMEHHOro Hanmpa-
xeHus Ka npepene 700 B;

— N3MEpPEHME NEPEMEHHOro Hanpsa-
»eHuns Ha npegpene 70 B.

Bx0aHaA uens BOALTMETPA COCTONT 13
peaunctopos R1—R7. R9, R10, anopa VD1
n ontonapw U1 u ofpasyeT penwrens
HaNpsSXeHUs ¢ U3MeHsieMbIM KOhhuum-

HE U3MEHSIETCR NpKn AanbHEReM NOBH-
LWEHMW TOKA AC HOMUKANBHOrQ 3HAYEHWUR
5 MA. Ucnonbacsarue nocnesoraTensHo-
ro COEAVHEHNA YEeTBIPeX PesnucTopos
R1—R4 mowrkocTeo 0,5 BT obycnoeneHo
HEeo6x0aMMOCThIC 06ECNEUNTL HAASKHYIO
paboTy, MOCKOAbKY WX MAKCMManLHoE
pabouee HanpRxerne coctaanser 250 B.
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ANTaHWA aHaNOroBHIX Y3NOB MWUKPOKOHT-
ponnepa DD1. Konpencatop C4 cHuxaer
YpPOBEHL NOMEX HA BCTROEHHOM WCTOMHW-
ke oOpasyoeBcre Hanpsxewns 2,56 B.
PeaucTopu R11, R8 obpaayior genutens
HAMNPAXEHRUA UCTOYHWKA NUTaHWA, C ero
BBIXOAZ HaNPAXEHWe NoCTYnaeT Ha BTo-
povi xoa ALIN {(BriEOA 25) MUKPOKOHTRON-

nepa DD1. Heobxcanmocts

WUCAONB3I0BAHNS  PEANCTUBHOrQ

Jenutensa obycnoBneHa Tem, 410
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rHanpsxenve Ha sxope AUM He
OONXHO NpeBwwars 2,56 B.

Mo OKOHYaHUM KOHGUCYPUPO-
BaHWA BbIBOACE MUKDOKOHTPOS-
neparaurgukatop HG1 ewiBOAAT-
A cumeons "MIP”, Nocne KoTepbix
otobpaxaercs TpeXIHawHoe
YNCITO HOMEPA BepCUW Nporpam-
Mbl MUKPOKOHTPONNEPa {KOHCTaH-
Ta vers 8 nporpamme}. 3aTem
B8bIBOOWTCH  YCNOEHbIA CUMBOS
6arapewn, 3aTem otobpaxaerca ee
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Puc. 3

eHTOM nepenaun. Erec usmeHeHwe ocy-
LLECTBANETCH NOAKMIOYEHNEM PE3UCTO-
poB R9, R10 4epez noneswie TpaH3IUuCToORbI
ontonapel Ul. Korga OHM OTKIIOYERH,
ycTaHoaned npegen wamepenns 9,99 B,
npv noaxknioyeHnt peauctopa R10 Bypet
ycranoeneH npepen 99,9 B, a peancTopa
R9 — 999 B. C swix0ga aenvTens Hanps-
XEHUE, NPONOPUMOHANBHOE BXOAHOMY,
nocTynaeT Ha nuhuio ADC3 (esisop 26)
MuKpokoHTponnepa DD1. Buibop ykaaan-
HOI orronapwl obycnoenel ee cnoCob-
HOCTHIO pabotarts npK HU3KOM ynpas-
naowem Hanpaxebvn (1,1...1,6 B), kpo-
ME TOr0, KaK NOKaszana npakTuka, conpe-
TMBNEHWE OTKPBITOIO KAKOHA YXKE APK TOKE
0,5 MA yepes ynpasnalLMn CBETOANOA,
cocTaanaeT okono 10 OM n npakTuyeckn

Pwuc. 4

Harpaxerne MrRyCOBOW NONRPHOCTK
H3 BXOAe MukpokouTpornepa DD1 He
[omxKHO npeswiwars 0,5 B. Avoa VD1 or-
DAHNHMBAET HANPAXEHNE 3TON NONKPHOC-
T go 0,5...0,6 B. MNockonbky Ha excp, AL
MUKPOKORTROIEPa 3T0 RANPAXERNE NOo-
CTynaer 4epea aenutenb HanpsxeHns
R5—R7, oHo He npesbicuT (,25...0,3 B Ha
moBom na npepence. Kpome Toro, npy n3-
MEREHUN NEPEMEHHOIC RANPRAXERWA An0a
VD1 srinonHaeT GyHKUMW BEINPAMWTENS.

JawmTroin amoa VD2 orpanusueaert
3HA4EHWE HanpaXeHna Ha excpe ALlMN
MUkpokoHTponnepa e 3,1..3,2 B, uto
CHMX3ET BEPOATHOCTL EFr0 BbIXOAA W3
CTPOS MpY HapyweHun paboTsl ynpaense-
MOrQ DenuTens HanpaxeHws. Apoccens
L1 n koxaexcatop C3 ofipaayior ¢unstp

| €od'vwv 4+ | 4

-
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AUM v nocpaet ynpaensowee

Hanpsxenne Ha oba ceeToamona

ontenaps U1, cHuxan kosdpu-
LMEHT Nepenayn BXOOHOre AenvTens ao
MURMMYMa. OAROBPEMEHHO KA UHOWKETO-
pe HG1 nosenseTcs coobwenne o nepe-
rpyske 8 Buwge cumeonoe "OL™. Ecnm
HanNpPsxeHue, BHI3BABLLES NeNErPy3Ky, He
Oyner OTKNIOYEeHO, CUMBONLI  HAMHYT
MWUraTh.

My BXOAHOM HANPAXEHRWW, MEHBLLEM
BEPXHErQ nNOPOra, MUKPOKOHTHONNER
CPEBHWMBAET er0 C HWXHUM NCPOroM ne-
PEKMICHERNA Npeaena, v ecnu Hanpsxe-
HME meHbLue, Bypert exnioyeH Nnpenen 99 B
¥ Apouenypa w3MepeHws NOBTOPUTCA.
Mpy bHanpaxernn, 6ONbLEM HMXHETD NO-
poOra, erc 3HaseHne 3anoMuHaeTcs. W3-
mepenue ByaeT NOBRTOPATECH CTONLKO Paa,
CKOMNMeKO ykasaHo 8 koHcTanTe midlcikl.
MWKPOKOHTRONED BLIGEPET MakCUMAnb-

TUNg
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U3SMEPEHUA

Ten. 608-83-05

mail@radio.ru

"
Bonpocsi: consult@radio.ru

Mpuem crare

PAAUO Ne 4, 2009

HOE U3 N3MEPEHHBIX 3HA4YEeHWIA N BbiBEOEeT
ero Ha vHawkatop HG1. Ucnonb3osanmne
MaKCUMarnbHOIO 3Ha4YeHWs!, a He cpeaHe-
ro, N0 MHEHWI0 aBTopa, Ha NPakTrKe oKa-
3uiBaeTcsa 6onee BocTpeboBaro.
MuHMManbHOE Hanpsixerne nUTaHus
MUKpokoHTponnepa ATmega8L cocras-
naet 2,7 B, HO, KaK nNpasunno, OH COXpa-
HsieT paboToCNOCOBHOCTL NPU CHUXEHUN
Hanpsxernnsa oo 2,1...2,2 B. Opnako npwu
TAKOM CHUXEHUM MUTAIOLEro Hanpsixe-
HWSI BCTPOEHHLIA MCTOYHMK 06pasLoBoro
HanpsxeHwsi TepsieT CTabunbHOCTbL U Ha-
npsixeHne Ha BoiBoge 21 CTaHOBWUTCH
NPakTUYeCKX PaBHBIM HANPSXEHWIO NuTa-

npyrne Moaynv MWKpPOKOHTponnepa ot-
KMoyeHbl. Takas opraHmnsaums npouecca
M3MEPEHN MNOBLILLAET TOYHOCTL NpPeod-
pa3oeanus. NpenycMOTpeHo Takxe aBTo-
MaTWYeCKOe BLIK/IIOYEHWE YCTPONCTBA MO
MCTEYEeHNN 334aHHOMO YMCNA NOJIHBIX UWK-
nos otobpaxenns Ha wHauvkatope HG1
(koHcTanTa offcikl), npn aTom noTpebnsa-
eMblii TOK ymeHbLuaeTcst 4o 20 MkA. Mpo-
LOMXUTENBHOCTL OOHOMO MONHOrO UUKNa
coctaensieT 2,3...2,5 c. Npwn ykazaHHOM B
nporpaMme 3HaseHWU 3TON KOHCTaHTbI
BLIK/IOYEHME NPOM30OMAET NPUMEPHO
yepe3 15 MWH, HO TONBLKO NP BLINONHE-
HWM OOHOrO N3 CNeAyLLMX YCIIOBUIA:

HWS, YTO B KOHEYHOM CHETE NPUBEET K r
3aBLILEHVIO NoKa3aHuin. Ans ycTpawe-

HUA 3TOFO HEAOCTaTKa W paclLmpenrust

MHTEpBana NUTAIOLLEro HanpsXeHus B

nporpaMmMe MWKPOKOHTponnepa npepn-

YCMOTPEHbLI  KOHTPOJb  HanpsiXeHus

MCTOYHMKA TMUTaHMA W KOppekumsa

pPe3ynLTaTOB N3MEPEHWNIA.

Koppekumst OCHOBaHa Ha n3MepeHun
HanpPsXeHns eLle 0AHOTO BCTPOEHHOO B
MUWKPOKOHTpONNep UCTOXHWKa 06pasuo-
Boro Hanpsixenms (1,3 B) n B cpaBHeHUn
M3MEPEHHOr0 3Ha4eHuUs C UCTUHHBIM
(koHcTaHTa lowbat). Mpouenypa name-
PEHUSI NUTAIOLLErO HaNPSXEHUST BbINOJ-
HSIETCA nepep, Ha4vanoM Kaxaoro uvkna
namepenus. MNpn Hanpsxennn Gonee
2,6 B n3mepeHHoe 3HaseHune cosrnapet
CO 3HA4YeHWeM KOHCTaHTbl, NMpn MEHb-
LeM — OHO NPEBLICUT 3TO 3HA4YEHWe, 4TO
n ByneT curHanoMm nns BblNONHEHWS
npouenypbl koppekuun. KoadpdunumeHt
KOPPEKUNK, Ha KOTOPLIN YMHOXAaeTCH
pes3ynsTart npeobpasosanus ALIMM, onpe-
NEeNsieTCsl, Kak OTHOLIEHWE 3HayeHus
KOHCTaHThl lowbat k wnamepeHHOMY
3HAYEHWNIO  HanpsXeHWUs UCTOYHWKA
obpasyoBoro Hanpsxenns 1,3 B. Ons
MHGOPMNPOBAHMS O TOM, 4TO HaNPsiXeHne
nuTaHns mMeHee 2,6 B n nHonumpyemoe
3Ha4eHue NMpoLLIO NPOrPamMMHYI0 KOppPeK-
uwio, Ha nHamkatop HG1 BeiBOOUTCHA CUM-
BOJ1 NpMMeEpHOro paseHcTea. Cneayet
OTMETUTL, HTO MPWN CHUXEHWUN Hanpsxe-
HUSI MUTaHUSI YMEHBLLAIOTCA M rPaHuubl
nepekNioyeHna npeaenos u3mMepeHns.
Tak, npn HanpsixeHnn nuTtanusa 2,2 B n
M3MEPEHUN MOCTOSIHHOIO HanpPsXeHus
npenensl coctaesT 8,58, 85,8 n 858 B, a
NpY N3MEPEHUN NEPEMEHHOTO Hanpsxe-
Hus — 60,6 n 606 B.

Mpy nameperHn nepemMeHHoro Hanps-
XEHUs Ha OAHOM 13 BLIOPaHHLIX Npenenos
MUKPOKOHTPONNEP TakkKe BLINOJHAET U3-
MepeHue N CPaBHUBAET ero C BepXHWUM
noporoM nepexnyenns npepena. Ecnu
nOpor NpeBbILLEH, TO OCYLIECTBARAIOTCH
onepaunm, Kak 1 npyu n3mepeHny nocTo-
SAHHOrO HanpsxeHusl. YUcno mnamepexHuni
3apaet koHcTaHnTa midlcikl, nocne aroro
onpenensieTcs cpenHee 3HadeHue, KOTo-
poe ymHoxaetcst Ha 1,111 (nepeeop B
DencTByloLLee 3Ha4eHue) n 3ateMm Ha 2
(BBINPSAMNEHNE OAHONONYNEepuoaHoe),
npu HeOBXOAUMOCTH TakKxXe BbINONHAETCS
NporpamMmMHas Koppekums.

B ycTpoiicTBe npenycMoOTpeHbl Mepbl
MO CHMXeHnIo noTpebnsemoro Toka. Tak,
monynb ALIMN MMKPOKOHTpONNEpa Bko4a-
eTCA TONbKO Ha BPEeMs WU3MepeHus n
BoinONHsAeT npeobpas3oBaHne BXOOHOMO
HaNpPs>XeHNs B KOL, B PEXVME LLYMOMNOHN-
xenus (ADC Noise Reduction), npwn koTo-
POM BLIHUCIUTENBHOE SAPO U HEKOTOPLIE

\ \\

pbl MNT, OKCKUAHLI KOHOEHcaTop —
MMNOPTHLIA, ocTanbHble — K10-17, aopoc-
cenb — EC24. MoxHo nprmeHnTb onTona-
py KP293KM4 c nobbiM 6GyKBEHHBIM
nHpekcom, awop 1N4007 3ameHum Ha
KA2570, KA2580, 1N4249, ERB12-10,
KO102A — wa KO1026, KO103A, ceeTo-
omopHas wMartpuua AJIC340A1 — Ha
3NC340A1. Nepeknioyarens SA1 — nsnx-
koBbiit EG1249 Ha nBa nonoxexmns, SA2 —
Takxe nsvxkosblin EG2308 Ha Tpw nono-
XEHWS, Y HUX C KOpnyca ynaneHbl Kpe-
nexHole BbiBOAbI. He3pa XS1, XS2 —
OOVHOYHBbIE LAHroBblE 3aXWMbl OT UM-
NOPTHOrO pasbeMa, C NIaTtoil OHW CO-
eIuHEHbl TUBKMMK K30JIMPOBAHHBIMU
NPOBOZamK, KOTOPbLIE 3aKpenneHbl Npo-
BONOYHBIM 6aHaaxoMm € nocneaylouen
nankoin. BaameH HWU3KOBOJSILTHOrO MWK-
pokoHTponnepa ATmega8L mMOxXHO npu-
MEHUTb MUWKPOKOHTponnep ATmega8,
paccymTanHbii ona paboTel C Hanpsxe-
Huem nutanms 4,5...5,5 B, HO npensapu-
TenbHO cneanyet ybeantecs B ero pabo-
TOCNOCOBHOCTK NPW NUTaHWMK OT Hanpsi-
xeHus 3 B. MrkpoKOHTponnep yctaHas-
NMBaIOT B NaHesb, NPy 3TOM ee BLIBOAbI
1, 9, 10, 13 n 19 ynaneHbl, a oTBEPCTUSA
Ha nnare pis HUX HEe NPenycMOTPEHbI.
ﬂ,ﬂﬂ ranbBaHN4YE€CKNX 3NIeMEeHTOB Ha
nnate CMOHTMPOBAHbLI NPYXURALLME
MeTannMyeckue nnacTuHbl. BHewWwHui
BnA, nnaTtel NOKasaH Ha puUcC. 5, OHa
yCTaHOBNEHA B MNAcTMacCOBLIA KOp-
nyc ¢ rabapuTHbiMn  pasmepamu
57x37x19 mm (puc. 6).

3arpy3ky KO40B NPOrpamMmebl B NamaTb
MUKPOKOHTpONNepa MOXHO BbINONHWTb
nporpamMmmon PonyProg <http://
www.lancos.com>. Pa3psabl KOHUry-
paumK ycTaHaBnMBalOT B COOTBETCTBUM C

51" I™ 6 I Boolock12 I™ Bootlockll [~ Bootlockl2 f~ Beotlockll [~ Lock2 I Lockl

]

’r ASToREL T~ WDTON ¥ 5riEn I OKOPT I EESAVE W BOOTSZ1 ¥ BOOTSZ0{™ BOOTRST
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Puc. 7

— ycTanoeneH npepen 9,99 B;

— ycTaHoeneH npeaen 99,9 nnn 999 B,
1 BXOZHOE HanpsXeHne PaBHO HyNIo.

Takoin NOpsNOK aBTOMaTUHECKOro Bbl-
KNIOYEHNSI MPUMEHEH ANS1 YMEHbLUEeHNs
BEPOSITHOCTU NMOBPREXAEHUS BBIK/TIOHEHHO-
ro npubopa Npy He OTKIIIOHYEHHOM BXOA-
HOM HanpsbxeHun. Ans npenynpexnexns
O npencTosiuEeM aBTOMATtU4E€CKOM Bbl-
KIIOYEHUM NPEeNyCMOTPEHO COOTBETCT-
Byloulee cooBLLUEHNE — aHMMWPOBAHHOE
n3obpaxenve yacos. Mpu ykazaHHOM B
nporpamme 3Ha4eHU KOHCTaHTbl Mmes-
sage npeaynpexneHne nosienseTcs npn-
MEpHO 33 OLIHY MUHYTY [0 OTK/IIOYEHUS.

Bce petanu CMOHTMPOBaHLI Ha nedar-
HOW nNnare 13 ABYCTOPOHHE ONLIMPOBaK-
HOrO CTEKNOTEKCTONWUTA TOSLUMHON 1 MM
(puc. 3 n puc. 4). NpymeHeHsLl Pe3ncTo-

puc. 7. B ncxooHom TekcTe nporpammbl
npenycMmoTpeHa KoHcTanTa koef, nosseo-
NRLWan 3aaasarb KO3GOUUMEHT NEPeBo-
na kopa ALMN B Hanpsixerve, oTobpaxae-
Moe Ha uHawkatope HG1. 3T10, B CBOIO
oyepesib, NO3BONSIET UCMONb30BATL PE3N-
ctopbl R1—R7, R9, R10 ¢ HoMuHanamn,
OT/INYHLIMW OT MPUBEAEHHBIX HA CXEMe.
3HayeHne 3TON KOHCTaHTbl MOXHO onpe-
nenuTe nNo popmyne

koef = 100 U, (R1+R2+R3+R4+R5+
+R6+R7)/(1024 R7),
roe Uy, — dakTnyeckoe 3HaqveHne ncTou-
HvKa 06pasuosoro Hanpsbkenus (2,56 B),
MB. B ncxopHom Tekcte koef =1000, yto
cooteeTcTBYeT Uyg, = 2,58 B. Mpun Buibope
3Ha4YeHWn COMPOTUBIEHNS PE3NCTOPOB
R1—R7 n 3apaHHOM 3HaqeHun Ugs, LOMKHO
BuINonHATLCS yenoeme 978 < koef <1000.



Mpn HanaxmneBaHnUm yCTPONCTBO NOAK/IO-
HaIOT K UCTOYHUKY HanpsikeHusi, 3Ha4eHne
KOTOPOrO N3MEpPSIIOT C BEICOKOW TOHHOCTLIO
3TanoOHHBIM BONbLTMETPOM. Ha npepene
9,99 B nopatoT HanpspkeHwe okono 9 B, n
nopbopkon pesuctopos R3—RS5 ypasHu-
BalOT NOKasaHusl. 3atem yBenuuMBsaloT
BbIXOAHOE Hanpsixenne no 90 B v cpasHn-
BalOT nokKasaHua nopbopkoin pesucTopa
R10. AHanormyHyio npoueaypy noBTOPSIIOT
¢ peanctopom R9, nogas Ha BXop, Hanps-
xenmne 200...300 B. ConpoTnenenns peau-
ctopos R11 1 R8 moryT oTnmuarses Ot npu-
BEJIEHHLIX HA CXeMe, HO HEeW3MEHHBLIM
LOMKHO OCTaTbCs nX OTHOLeHne R11/R8 =
= 0,5, noatomy ux cneayer nonobparts ¢
OTKNOHEeHveM He Bonee 1 %.

Kak 6bIno OTMe4eHo Bille, Ons npo-
rpaMMHOI KOppekuun nokasawuin npe-
LYCMOTPEH KOHTPOSIb CHWXEHWSI Hanpsxe-
Hus nuTanms. Mpn Hanaxmnsanumn Heobxo-
OVMO BbINONHUTL n3mepenne ¢akrnye-
CKOrO 3Ha4eHNs HarNpPsXXeHWsi BCTPOEHHO-
ro obpasuoBoro uctodHmnka 1,3 B npm
nuTaowem Hanpsxennmn 2,6...3 B, a 3a-
TeM OTKOPPEeKTUpPOoBaTh KOHCTaHTy lowbat
B NCXOIHOM TEKCTEe NPOrpammel U OTKOM-
nunmMpoBaTtb ee 3aHOBO. [loCKONbKy wuc-
TOYHMK 06pas3uoBoro Hanpsxenus 1,3 B
HE MMEeEeT BHEeLLHero BbIXOAa, n3mMepeHne
ero HanpsiXeHusl BLINONHAETCH npo-
rpaMmHo. [ing 3TOro nNpv BKJIIOYEHHOM
yCcTpoincTee BbiBog, 13 MMKPOKOHTpONnepa
DD1 BpeMeHHO coeamHsiioT ¢ 0bLwmm npo-

Boaom. lMpu 3ToM Ha wHamkatope HG1
0TO6Pa3nNTCH TPEX3HAYHOe YWCNO, COOoT-
BETCTBYIOLLEE HAMNPSXeHuio 3Toro obpas-
LIOBOTO MCTOYHMKA. 3HAYEHNE KOHCTaHThI
lowbat B nporpamme cnegyert yBennunTb
Ha OAHY-ABE e[WHWUbLI OTHOCUTENbLHO
U3MEPEHHOr0 3Ha4eHns.

OT pepaxuymm. [porpamMMa MUKDOKOHT-
.ponsiepa BOJILTMETPA HaxOAMUTCS Ha HaLLeM
FTP-cepsepe no agpecy <ftp://ftp.radio.ru/
pub/2009/04/vmeter.zip>.

Pepaktop — W. Hewaes, rpagmka — U. Hewaes,
OTO M CKPUHLLIOT — aBTopPa

J1abopaTopHbIA NCTOYHUK NMUTAHUSNA

@. FEJIbBEP, r. Cauxt-INerepbypr

Mpennaraemsisi cTabunN3npoBaHHbIA UCTOYHUK NATaHNS NpeaHa-
3Ha4YeH [N NPOBEepPKN U HanaXxuBaHus B nabopaTopHbIX YCJIOBUSIX
PassinYHbIX Pagmno3IeKTPOHHbIX ycTpoicTB. OH o6ecneuynBaeT Ppuk-
cupoBaHHble BbIXOAHbIe HanpsXxeHumsa + 5, — 5 B n ogHo perynupye-

moe 1,25...12 B npn Ttoke go 1 A.

CTOYHUK NnTanns (puc. 1) NOCTpoeH
MO KNACCU4ECKOW CXeMe 1 COOEepXuT
fnoHwxalowmin Tpaicdopmartop T1, Tpn

VD1-VD4 1N5401

BbinpaMuTens Ha anopax VD1—VD4 v Tpu
cTabunnaatopa HanpsXkeHnsi Ha MUKPO-
cxemax DA1—DA3. Ero oco6eHHOCTbIO

DA1 KP142EH12A

VD1 C1
/N 1000 Mk x
T

o 4

’ AvD2

x35B T

SA1
"By

FU1
05A

x
o
-

C2
1000 MK x_|+

x35B T

~220B

KVD3 ypg DA3 MC7905
92

Buixog

N

Puc. 1

-5B

O6wwn

ABNAETCS NPMMEHERME TpaHcdopMaTopa
C [BYMSi BTOPWYHBIMKM OBMOTKamu. Mpu
3ToM cTabunuaatop Hanpsxenna DA3
(-5 B) nuTaeTcs oT BTOpnYHON 06MOTKM Il
Yepe3 OOHOMNONYNepUOaHbLIA BbiNPSAMU-
Tenb Ha avope VD4, koupeHcatop C3 —
crnaxusaowmin. Ctabunuaarop Hanps-
xenuns DA2 (+5 B) nutaetcs ot obmoTok Il
n lll tpaHcpopmaropa T1 n aByx 0OHONO-
NYNepnoaHbIX BLINPAMNTENEN — OMH Ha
nvope VD2, BTopoin — Ha avope VD3, pa-
6oTaloLlumx B pasHbLie nonynepuoas certe-
BOr0 HanNpPsXeHus, B peaynbrarte nonyda-
€TC OOWH OBYXNOJYNepuoaHbIA BbINPSi-
muTenb, koHpoeHcatop C2 — crnaxuBalio-
LLWMA.

Ans nuTanms perynupyemoro crabm-
nuaaropa Hanpsixenus DA1 (1,25...12 B)
NPUMEHEHDI TaKXe Ba OAHONONynepron-
HbIX BbINPAMUTENS, HO COEANMHEHHBIX
rnocnenoearenbHo Ha avonax VD1 un VD3.
PerynnpoBky BbIXOOHOIO HanpsixeHus
OCYLLUECTBNSIOT MNepeMeHHbIM Pe3ncTo-
pomM R1.

Bce pertann, Kpome BbiKIoHarens
nMMTaHns N NepeMeHHOro peancTopa,
MOHTMPYIOT Ha NeyaTHOW nnare U3 OaHOo-
CTOPOHHE ONBrMpPOBaHHOIO CTEKSIOTEKC-
Tonuta TonuwmHon 1,5...2 MM, uepTex
KOTOPOW NOKasaH Ha puc. 2. NpyuMeHeHb!
NOCTOSIHHbIN pe3ncTop  MIT, C2-23,
nepemerHbin — CIMO, CM4-1, koHpeHca-
TOpbl — wuMNopTHble. Auoabl 1N5401
MOXHO 3ameHnTb Ha 1N5818, 1IN5819 nnn
nobulie n3 cepun 1NS4xx. Boiknosartens
nuTanuss ¢ noaceetkon — R19-201 wnn

™
KSA1 -]

FU1

KSA1 -

VD4

1
c3 2 Booxon
3m——’ -5B

VD3

KR1

65

+5B
KR1

Boxon
+1,25.12B

Puc. 2
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Npuem ctaTon: mail@radio.ru
Bonpoch: consult@radio.ru

PAZUO Ne 4, 2009

|Puc. 3
B1150, B1151. MpuMeHeH NOHWXaoLLMiA
TpaHcopmatop TH-115 (MOWHOCTL
20 BT), y KOTOPOro 3aHOBO HAMOTaHbI BTO-
puyHble 0OMOTKM, OHM copepxar no
67 ButkoB npoeoga MN3B-2 0,8. CornacHo

CMNPaBOYHBIM A@HHBIM, NOAOWAET TPaHC-
dopmaTtop TM-115K7 (C aBymMs BTOPUSHBI-
mn obmoTkamm No 6 B kaxaas), Ho aBTopy
ero npnobpecTtn He ypanock. MoXxHO npn-
MeHUTb TpaHcgopmaTop Apyroro Tuna

MOLLHOCTBIO He MeHnee 20 BT u nByms
OTAENbHBEIMY OOMOTKaMM HanpsiXeHNnem
6 BuTtokompo 1,7...2 A.

Mwukpocxembl DA1—DAS3 nepep, ycta-
HOBKOW Ha Nnarty 3akpennsiioT Ha OTaeNb-
HbIX TENIOOTBOAAX MNOLE@ALI0 HE MeHee
12...15 cm® kaxawiii. Mpy ncnonbaosaHum
opHoro obuwero TennooTeBoOAa €ro nno-
aab Haao NPONOPUMOHAIILHO YBENNYUT,
a MMKPOCXEMbl KPEnWTb Ha Hero 4epes
TENNONPOBOASILLUME WN30NMpPYIOLUME npo-
knagkm. Mnary yctaHasnuealoT B nnacr-
MacCOBhIA KOPNYC NOAXOASALLEero pasmepa
C BEHTUNSUMOHHBIMW OTBEPCTUSIMK, Ha
nepenHei NaHenn KOTOPOro pasmeLuaioT
BblKNKOYaTeNnb nNUTaHnA, HGDEMGHHHVI
pPe3ncTop 1 BLIXOAHLIE rHe3aa. BHewHui
BUL, CMOHTUPOBAHHOM MNaThl NOKa3aH Ha
puc. 3. [ina ynobcTea Mcnonb3osaHns
perynupyemeiii  cTabmnn3atop MOXHO
[LONONHUTL CTPESNIOYHBIM N3MEPUTENbHLIM
npubopomM (BONLTMETPOM) A8 MHAWNKA-
UMK BEIXOOHOIO HANPSXEHUS.

HanaxwBeaHusi yCTPOMCTBO He TpebyerT.
Mpwn xenaHun perynupyemblin ctabunu-
3aTOpP HaNPSXEHWS MOXHO caoenatb ¢uk-
CUPOBaHHBLIM, ONS 3TOr0 nNepemMeHHbInA
pPEe3nCcTopP 3aMEeHSIIOT NOCTOSIHHBIM, CONPO-
TUBJIEHNE KOTOPOrO MOXHO OnpenenvTb
no ¢popmyne U, = 1,25 (R1/R2+1).

Penaktop — W. Hevaes, rpagmka — Y. Hevaes,
¢oro — asropa

Mpepnaraem yHuBepcanbHLIA NPo-
rpammarop WizardProg-77USB.

KpaTtkuii nepedeHb NnoaaepxmBaembix
TUMNOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepun 28, 29, 39, 49,
50 pa3Hbix nNpou3soauTeENein, 3NeKT-
pyyecku ctnpaemble 27CXXX Winbond,
Firmware/Hub; MCU ¢wpm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Nornueckne matpuubl: 16v8x,
20v8x, 22v10A.

Bce mukpocxembl B kopnyce DIP
NPOrpamMMunpPYIOTCs B €4MHOW pO3eTke
ZIF-40 ARIES 6e3 npumeHenus apan-
Tepos. lNporpammarop nutaetca oOT
nrHun USB, He HyxeH Bnok nuTaHms.

Llena — 3300 py6.

www.wizardprog.com

Ten. (351) 265-46-96.

* * *

WUapatenscTtBo "Hayka u TexHuxka"
BbICHINAET KHUTU HANOXEeHHbIM Mnna-
TEXOM

BonoavH. CoBpeMeHHble  CBapO4HbLIE
annaparsl CBoMMn pykammn — 2008 — 304 c.
— 142 py6.

Kopsiknu-Hephsik. Metannouckarenu
cBOMMM pykamn. 33 Nyylwmx KOHCT-
pykumm — 2009 — 256 c. — 164 py6.

Haiman. CamoysmTenb no ycTaHOBKE
CUCTEM 3aLLNTEI aBTOMOBWNS OT yroHa —
2009 — 384 c. — 208 py6.

LleHbl ykasaHbl Ge3 yyera MnouTOBbIX
pacxonos.

3BoHuTe 8-812-567-70-25

Muwmre admin@nit.com.ru

192029, C.-Metepbypr, a/s 44

MoapobHO O KHUrax

Ha www.nit.com.ru

MpocCToi 3CTPaaHO-ANCKOTEYHBIN YCN-
nutens 200/400 BT: KOHCTpyKTOp —
500 py6.; HacTpoeHHbIN Moaynb — 900 pyb.

HanoxeHHbIM nnaTexom.

630075, Hosocnbmpck-75, a/a 63.

E-mail: zwuk-serwis@e-mail.ru

www.zwuk-serwis.narod.ru

* * *

TOBAPbI — MOYTON!

JNyswnia Buibop papuonetanent, 3an-
yacTen Ona pemoHTa, paanoniobutens-
CcKunx HabopoB....

Hoewin katanor "PapuortoBapbl —
noutroit” + CD BuiICuinaeTcs B Bawem
KOHBEPTE C Mapkammn Ha 25 pyb.! Kata-
nor paguoHabopoe (A4 104 c1p.) —
75 py6. 6e3 y4era no4TOBLIX PACX0A0B.
105318, . Mockea, a/s 52, "MOCLUTTOPI™.
Ten. (495) 543-47-96; (985) 366-87-86.

UHTepHeT-marasvH: WWW.DESSY.RU

e-mail: post@dessy.ru

* * *

MuTtepHeT-marasvH ELITAN.RU
500 000 KOMMNOHEHTOB CO CKnaaa,
MWHUMa/IbHDBIM 3aKa3 HE OMPaHNYeR.
12 cnoco6oB ooCTaBkn.

Onnara: 6ank, nouta, WebMoney,
MasterCard, AnpexcOenbrn, Visa.
Orcnexveanve 3akasa Ha canTe.
Caint: www.elitan.ru

e-mail: info@elitan.ru

* * *

Buicbinaem noyton paguoniobutens-
ckune Habopsbl, pagvoneTtann.

Katanor 6GecnnartHuiii. KoHBEpT C
obpatHbim anpecom obazateneH.

E-mail: ppelecom@udm.ru .

426034, Nxesck, a/a 3503.

Habop metanenr "USB nporpamma-
Top” ANsi BHYTPUCXEMHOIO NporpamMmm-
poBannsas AVR (ctatbss A. PbixkoBa B
"Pagno™ Ne 7, 2008r) — 500 pyb6.
Habopbl 41N PE3NCTOPOB N KOHAEHCATO-
pos 1206, 0805, 0603. pyrve pagnona-
6opbl 1 petann.

http://chipnabor.ru/;

e-mail: nabor@inbox.ru.

Ten. +7-909-988-51-35 r. Mockea.

* * *

BAna Bac, paapuonioburennu!

PAJUOKOHCTPYKTOPbI BCcex Ha-
npaenexuin. Kopnycel ans P3A. Papno-
3NeMeHTbl, MOHTaXHbIA WHCTPYMEHT
1 Martepwansl, nutepartypa, rotTosble n3-
penvs. IBM-komnnektyoume.

OT Bac — onnayeHHbIi KOHBEPT s
6ecnnatHoro karanora.

426072, r. NxeBcK,

a/a 1333 PTL| "MpomerTeii”.

www. rtc-prometej.narod.ru .

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

Ten. 22-60-07.

* * *

Kypcbl AMCTaHUMOHHOrO 0Byyenuns
NPOrPaMMMPOBaHNI0 MUKPOKOHTpPONNe-
poB. MakeTHble nnatol ana ATMega128,
MP3, USB-Flash. MporpammaTtopsl Muyk-
pokoHTponnepoB. KoHCTpykTopbl ans
cbopku curHannaaumnin GSM.

Pa3paboTka 3neKTPOHHbLIX YCTPOWCTB
1 NPOTPaMM Ha 3aKaa.

E-mail: radio73@rambler.ru,

micro51@mail.ru

www. electroniclab.ru

T. 8-912-619-5167 (¢ 07.00 pno

18.00 mock. Bp.)




KoHuBepTep TekcrTa
ANA NHAUKATOPOB C KOHTPONNEepoOM
HD44780

1. BbICOMAHCKUM, r. Puibnuya, NMpuanecrposse, Monaasuns

CronxHysiincs ¢ npobremosn nepexogupoBKM PYCCKORZLINHBIX
Texcros Ann smsoga Ha XKH, asrop paspaboran nporpammy, asro-
MATUYECKH BLINONHTOWYIO Heobxogumbie npeobpazosanna. OHa
yHMBEPCANbHA, 110CKOAbKY Ccnocobna npu cooresercrayloujeid Ha-
CTPO#HKe CHOPMUPOBATL KOA ANR BCTPANUBAHNR B NPOrPaMmy NpaKkTH-
Yecky Moboro MUKPOKOHTpONNEPA.

MUKPOKOHTRONNEPHEIX YCTPOMCTBAX

pagvonmobnteny A0BONBHO Y4ACTO MC-
noNb3yIOT A8 0TOBPaXeHUs TeKCTOBOM
nHpopmaummn XKW co BCTPBEHHBIM KOHT~
ponnepom HD44780 wnn €ro aqanorom.
Takol KORTRONNER COASPXUT 3HAKOreHe-
parop, 4TO NCABONSIET BHEBOAWTb HAa
Tabno Tpebyembie CUMBONH, APOCTO
coobwan nx asoudHuee koab. Lugpbl n
natmrckre Gykewl 3akoguposarkl B AON-
HOM COQTEETCTEMU C MCAQNb3YEMOW B
KOMNBIOTEpax koaoson tabnuuen ASCII,
4TO 3HauUMTENLHO ofneryaet 3anagy. K
COXAnNeHWio, 3T0 He OTHOCWUTCR k Gykeam
KNPUNANLB, WX KOOI CYULECTBEHHO OTAN-
HaTCA OT CTaraapTHuiX. Moatomy npu-
XoauTCA NpegsapuTensHo mx npeocbpa-
30BbBaTh. KOHEYHO, BTO MOXKD Coenate
BPYYHYIC, HO Benuka B8epOATHOCTL
nosieneHna owmnbok, ccoberto npy Genb-
twom o6beme TekcTa. Boanarate nepeko-
ONPOBKY Ha MUKPDOKOHTRONNEP Hepauwno-
HANBHO, 3TO HE TONLKO YBENNYUT 3aTPaTh)
BpEMEHI HA BEIBOA COCBILIEHMI, HO 1 NO-
TpebyeT HEeKOTOPOrC AONONHWTENBHOTO
ofvema namaTn, KOTOPOK COLINHO He Tak
MHOro. MMEeT CMbICA AEepekoavpoBsaTh
CUMBO/H © NOMOLLBIC KOMNbOTEPa 3apa-
Hee, NPy NOArCTOBKE K KOMAWMASLUWWK
WCXCAHOMO TEKCTA NPOrpammbl MUKPO-
KOHTPONNEpa.

BuiNOnHAIWAR Takoe nepekeampoRa-
Hwe nporpamma ConverterForHD44780.exe
6uina pazpaorana n OTnaxena 8 cpeae
PureBasic, 0nncaHue KOTOPO HA PYCCKOM
A3LIKE RAX0AWTCH B MHTEepHeTe No aapecy
<ftp://fip.radio.ru/pub/2008/05/
PureBasic.zip>. MNporpamma He TpebyeT
wHeTannauwn n Gypet pabotare noa yn-
pasnerreM noboi ONePaUMOHHON CUCTe-
Mbl M3 cemeinctea Windows, HaymHas c
Windows 98. Mpumerer creunannanpo-
BaHHbIA TEKCTOBRIA peaakTop n3 Gubnno-
Tekw Scintilladll, nmerowencs B aMcTpuby-
mee PureBasic. Flpyu kOMnunsauwm pedak-
TOp AOMELEH BHYTPb WCNONHAEMOro
darina nporpammel,

Npy nepeoM 3anycke nporpaMma
npegnoxuT cosgate ¢adn, xparauun
“npodunn’ — npaeuna npectpasosarus
TekcTa. C ApepnoxeHneM HyXHO corna-
cutca, Qaiin Profile.prof 6yneT co3gad B
OOHOWM nanke € UCNoNHAEMBbIM Gannom
Aporpammel. B Hem no ymonuaumio 3anu-
CaHsl Tpu APOhUNA:

"ASM -— DT For PIC™ — TekcT npeobpa-
3yeTca B0 (PArMenT nporpaMmbl Ha
a3bke accembnepa MPASM, ncnonkayioT-
¢ avpekTwel accembnepa DT, gopmwu-
pytowme Tabnuuy KOHCTaHT 8 NPOrpamMm-
HoW (FLASH) namAaTi MUKROKOHTPOANEPA;

karopa ux HeT. Mpn npeobpasceanun
TaKWe CUMBONK, 8 388WCMMOCTK OT yCTa-
HOBNEHHCrO B BbIDRE@HHOM npodune
pexunma, samenarTcs npobenamn nubo
NponycKareTeA.

Mocre eoibopa B mexio “Mpeobpaao-
BaHne" nyHkTa "Mpeobpasoears” B HUX-
Hee none 6ynet NOMELNEH peaynbTaTt
npeo6pazcBaHnWg  TEKCTa&  COrnacHo
3aaanHomy  npodunio  {(Ere  MOXHO
8uibpaTte M3 BuINANaLLero CNucka Ha
NaHenn WHCTPYMEHTOS). Bui3BaB &8 HNX-
HEM OKHE KOHTEKCTHOE MeHIo, JTOT
pe3yneTaT MOXHO ckonmposaTe B Dydep
obmena nwnn coxpannte B paun. Yutnte,
YTO 8 Chyuae cMeHb NPoduna NOBTOPHOE
npeoGpazoBakne He NPOUCXDAUT aBTo-

BeE_
Qaiin Mpaexa [peolpascearve Cnpasxs
D ¥OO © o [ nposws AM-DTFaPC v % @
|
<] R4
1
L) ' 2
Puc. 1
"ASM — DE For PIC" —ananorv-  noggyny
4eH NpeanayleMy, HO MUCnoNb- - . Jarpyavry
aywTtcs gupektves DE, ¢opmn- P . !
pylowme nocneaosaTensHOCTL 6ai- ;‘;‘!": -8 D\ECFFZ?‘ILE Coxparmmo
TOB B 3HEPT OHE3IABUCUMON NaMATU R
naHHbix (EEPROM) MnkpokoKTpon- Hoeesis
nepa.
"MikroBasic For PIC" — Tekct Wataermre
npecbpaayeTcs 8 MaccuB GanToBkIX
Ynamme

KOHCTAHT Ha $S3LKE KOMNWNATopa
MikroBasic ¢pupmi mikroElektronika
<http:// www.mikroe.com>.
Adanee, a npu NOCNEAYIOWMX
3anyckax nporpaMMbl HEMEANEHHD
nocne cTapTa, OTKPOeTCH OKHO,
nokasanHoe Ha pye. 1. OHe copep-
XUT ABA NONS TEKCTOBOFO peaakIo-
pa. B eepxnee nomeyant npeobpa-
3yemblin TeKCT, B HMXxHeM Oyner oTo-
GpaxeH peaynwTat npecbpa3osa-
HUR — ParMenT, NPUroAHLIN Ana
BCTPAWBEHWA B WCXOLHBIA TEKCT
NPOrpaMMbl MUKPOKOHTRONNEpa Ka
BLIGpaRHOM B COOTBETCTBMM C NPO-
PrUnem a3uIKe NPOrPaMMNPORAHNA.
MNpecBpaayemeuin TekCT cneayer
3arpyanTs B BEPXHEE NCNE TeKCTO80-
ro pepaktopa w3 npeasapuTencro
3aroToBNEHKOTO daiina nmbo esecTu
€ero c knaematypbl. [NpegycMoTpero
ABTOMATUYECKOE OKPALLMBAHUE CUM-
BONCB B Pa3NM4HbIE LEETa 8 338BHICK-
MocTH oT ux ASCIl-kogos. CUMEBONK ©
KOAAMM, 3HAYEHUA KOTOPLIX NexaT B
nhTepsane 32—122, He HYXAaKTCs B
npeoHpas3csanni, OHW OKPALLUBAIOT-
CH B wepHbii LBeT. Cuknia nonyvaiot
CUMBONL! ¢ kKopamn 192—255, koTo-
phie HeobxoarMo NpechpazeBLeaTh.
Bce ocTaneHeie cumBone  OyayT
KPackOoro uBera, nOCKONbKy BO
BCTPOEHHOM 3HAKOr€HeNaToOpe NHAN-

fl'exgmuﬁ dopmar:

Vima npodunga: IASM -DTForPIC

[] Yaanare reotobpaasuie cuveons|
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Havano 6noka garHbK
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Ten. 608-28-38

Npwem craved; mail@radio.ru
Bonpochi: consult@radio.ru

PALOKO Ne 4, 2009

~

MaTuueckn. Kronky “MpeoBpaaosate
notpebyeTcs Haxatk eule pas.

Mpu HeobxopumocTn MoxKo noba-
BuTb B 633y AaHHLIX NPOrpamMmel HOBBIG
npognnb UMM N3MEHUTE UMEICLLIMACA.
Ans atcro 8 menio “FMpecbpazosaHne”
enGupalcT MyHKT "Ynpasnexve npoduna-
Mu”. OTKPOETCH JONONHWTENLHOE OKHO
CO CAMCKCM BCEX NPOGUNEN, MMEOLLINX-

WUCKJIIQUNTL PAspbiBel CNOB B KOMMEHTa-
pUsIX, 4TO TakXe ynyslwaeTr BOChpUsThe
TeKCTa.

Flocne BHECEHMA 8 NPOPUIbL N3MEHEe-
HUA PEIYITETAT MOXHO COXPaHUTE C NOMO-
Wi KHOMKKU “"OK" mnn OTKazatbCcA oT
STOre, Haxas Ha kHonky “Otmena”, B nio-
fom cnyuae 06nacTb PEAAKTUPOBAHWS
CTaHeT NaccuaHon.

Ecnun BO3IHWMKAET
HEeOBX0AUMOCTE yaanuThb
OAVH N HEeCKONbKO Mpo-
dunein, ux cnegyer Buipe-

Uma

ASM Far PIC

[ MikreBasic Fer PIC
ASM For AVA

KTk B CAKUCKE W HaXaTh Ha
{ kHonky “Yaanuts". Mpo-
roaMmMa nenpocut noa-
TeEpAUTE HEoOX0AMOCTL
3TCro AeNCTBUS U BWNOA-
HWT  onepauymild  TONbKO
AOCNE MNOMNOXKUTENLHOMO
oftseta., [lomHute, yto
8OCCTAHOBUTE YAANEHHLIA

npodub HEBO3MOXHO!

[ Buitpars || Orvemms | [ Boisper acs | [Ormesums ecs|

Y1060 wnzbexats no-

3  DALprof
Puc. 3

ca B 0aae paHHEX ApOrpaMmb. Ons
pPenaKtpPOBaAHUA HYXHO OTMETUTh Tpe-
ByeMblil NYHKT CAUMCK2 W Haxatb Ha
AKPaKHYIO KHOMKY “WU3aMenuTk” nnbo
ABaXAbl LLENKHYTb N0 UMERW npoduny
MbILLEIO. 3TO aKTUBWINPYET OKHO pepak-
TWPOBAHWS Apoduna, n3oDpaxeHHoe Ha
puc. 2.

floyT BCE BHOCHMMbIE W3MEHEHWA
HeMEANEHHD OTOBpRaXaoTCa B npuMepe
peayneTata npeobpa3osanma, Haxoas-
Liemcn B TEKCTOBOM none “Tekywmin pop-
MaT:" B HUWXHEN 4aCTh 3TOr0 OKHA, NO3To-
My HeT HeoOxoawmocTn noapobHe onn-
ChiBATb HAZHAYEHUE KAXA0r0 U3 ero MyHK-
70B. PaccMOTpUM TONbKO HEKOTOPLIE.

B none "Wmsn npoduns” sbieeaeHC
€ro TeKYL(EE UMA, KOTOROE NPu HEOBXO-
AUMOCTU MOXHO M3MEHUTL. ECNK Um$ B
noNe W3MEHEHO, HO HaKTUYECKW MPo-
dune eule He NEpPervMEeHOBaH, LEBeT
UMEHWN CTaHEeT CuHUM. Ecnm ato nms
COBNanaeT C O4HUM W3 YXEe MMEIOLLUUXCH,
OHO CTAHET KPACHbIM.

OyuxkT “Ypanate nHeoTobpaxaemue
CMMBOfILI" NO3BCNAET nepea npeobpaso-
BaHWEM MPOBEPWUTb TEKCT Ha Hanwusue
OTCYTCTRYIOWMX B 3HAKOreHeparcope XKU
CUMBOIIOB K YOANNTL UX.

MyHkt "Yaanate HeryxKule npobensl”
NC3BONAET OrpaHnHsKTL YMCNC CRenyio-
wmx noapsia npobence 8 pesynerare
npeobpazcBaHuA.

flpy HeCOXCAMMOCTM MOXHO 3afarth
4mcno 6ainTorR NPecHHPa’0BaAHHOMD TEKC-
T4, NCMELLEEMbIX B OHY CTPOKY pesynb-
tata npeobpasosanna. 3TOT napamerp
B/MAET B OCHOBHOM HA YyaoGounTaemocTs
hopMUpyeMOro GparmMeHTa nporpaMmMel,
Echn ycTaHoBWUTH €ro 3Ha4eHne PaBHLIM
HYMIO, Nepexog Ha HOBYKQ CcTpeky Oyaer
MPOMCXOANTL TONBKO NPy OBHAPYXEHWM
cumsona "Koney CTpoku” B npeobpasye-
MOM TEKCTE.

MyHkr "MepeHoc no cnoeam” (8 OkHe
cokpaulerto "Meperoc...") neseonset

cneacTevin  CNyq4anHoro
YAZNEHWA, MOXHO 3apanee
C030aTh pe3epsHLIE KONUKU
npodpunen. Lns  aTOre
DOCTATOuHO, BHAENWE TRe-
Gyembie npoduny Ha 3Kpa-

Paisn
Myt K Pating

Buenerublx npodpunen. C AOMOULD
KRONKKM "Buifpats” MOXHC yCTaHOBWTb
“ranoLsKkn” y oTaensHe X npodwnein, npu
YCNOBWW, 4TO OHW NOKa OTCYTCTEYIT 8
6aze panHbix. UHBIMKU CroBamMK, MOXHO
OTMEeYaTh NULWL NPOdUNK HEPHOTO LBETA.
Ann 3anucu OTMEYEeHHbIX nNpodunen 8
0aay AaHHelXx NporpaMMmel  cneayer
HaXaTb Ha KHONKyY "3arpyavTs”. Tekyuee
OKHO 33KPOEeTCA, & CNUCOK B OKHE
“¥Ynpaenerne npodunaMn” (cMm. puc. 2)
Bynet AONOAHER UMEHAMUN 3ArPYXEHHBIX
npopunen.

MporpamMma NOJBONKET TAKXE 3anu-
cartb peayneTar npeobpaaoBaHna TeKcTa
B ¢aitn npocTero ABCMYHOrO GopmMata ¢
pactumpeHneM nmern BIN. 3to moxer
BbITb NONEarubiM, ecnu TekcT (ocobenKHo
ANVHHBIAY MPeAn0araerca XpaHnTb Ke B
MUKPOKOHTPONNEPE, 8 8 NOOK/ICYEHHON
K HEMY CTAENLHOW MUKPOCXEME NamaTu,
HanpwMmep, cepmn 24Cxx. 3anporpam-
MUPCBATL TAKYID MUKPOCXEMY NO3B0-

nseT,  BanpuMmep,  NporpaMMarop
IC-Prog.

B nopoBHOM cCnysae B MEHI0
"Mpeobpazosarme” BLIGMPAICT NYHKT

“NMpeobpazosate 8 BIN dpopmar”. OTkpo-
€TCs OKHO, NOKa3ahHoe Ha puc. 4. B none
“Myms k painy” HyXHO ykazaTs MecTo pac-

W nonoxesna B MHA

darina, 8 KoOTOPWIA
Oyper noMeLler pe-
3ynbTart. 310 NOMO-
XEeT Caenatb KHOoMKa
7.7, MPW HAXKETUK Ha

[

Hee Ha JKpaHe

JoSesurs:

v BKOoMeL PR ¥

Coxpartb B,
HoBOW daline

D Havamhutih agper

Ot ripeoGpasoBanmMa
Hnanars HeoToSpaNAsHE® CHMBOnE:

(] Ynanams eHeruxrbies npodene

Eﬂ: UUENO NOCABIOBETENLHD PACTIOSNOKEHHGT NPEsEN08

E MNpecspasopars

nossnTca ~aepesc”
nanck »n $pannos, ni
KCTOPOTC MOXHO
cpenark BblGop.
Nmeetcn BO3-
MOXHOCTE HE TOSNLKC
COXPaHNTL PE3yNb-
TaT B HOBOM daiine,
HO 1 BCTABUTL €ro 8
CYWeCTBYIOLWWUA
aiin, nobaeme ero kK
MHGOPMALWK, YK B
HEM COOEPXAWENCH,
WK  BMECTO Hee.
MoxHO yKasaTe Ha-
4aNbHBIK appec ao-
Haensemon 8 dain
nHpopmaumn.  Ha-
MOMHUM, 4TO AEPBLIA

Puc. 4

He, HaxaTbk Ha kHonky “CoxpaumTb”. B
OTKpHBWEMCA OkHe “"Coxpanute daiin
npotnna..." ykaxure nvs gaiina u MecTo
€rQ XpaHeHns.

Ana aarpyskn npodunen wni danna
CRenyeT HaXaTb HA KHONKY "3arpy3nTe”
w B8 okHe "OTkpbiTb ¢avn npodung...”
ebibpate Tpebyemnin daiin. Janee or-
KPOETCH OKHO, B KOTOPOM ByayT otobpa-
KEHbHl VMEHa BCEX YXE WMEIOWUXCA W
BHOEbL MPOYMTAHHEIX M3 ¢anna npodu-
newn (pue. 3). KpackuiMm LgeToM Buigene-
He npodunn, koTopule B 6ade NanHbIx
NPOrPaMMel Y€ MMETCS, BCe OCTaNb-
HBIE MO yMOnygaHnio GyayT OTMEeYeHb
“ranocukammn”.

KHonku "Boifpate 8ce” 1 "OTMeruTb
BCE” AO3BONAICT YCTAHOBNTL U CHATL BCE
"ranoskv”. Kuonka "OtMexdns” cHumaer
"ranoskn” TONBKC € NPEenBapUTENLHO

HanT Gawnna nmeer
HYyNesol anpec,
Hasnasenune ane-
MEHTOR YNpaenerns B 3cke "Onuywu npe-
06pazoeaHns” aHaNOTU4HO OOHOUMEH-
HBM U3 OKHA “YnpasnexHve npodunamm’™,
MpeoBpazosanne ¢ aamacelo B davin
BHLIMOAHAETCA HAXATMEM HA OKPAHHYID
kHenky “FlpeoBpaszosate”, Npu 3TOM NPO-
GUNK HE NCNONB3YIOTCS.

Or pegaxymw. fNporpamma Converter-
ForHD44780 umeercn Ha Hawwem FIP-cepeepe
no agpecy <ftp://ftp.radio.r/pub/2009/
04/ConverterForHD44780_1.1.rar>. Tam
xe no agpecy <ftp://Ap.radio.ru/pub/
2009/04/Example.ziy> HaxXORATCR npyime-
Dbl ACNONB30BEHNUA PE3YLTATOR PAGOTH 3TOH
NROrPaMML.

Penaxrop — A, Jonrwi, CKOMRUOTI — aaTopa



KomnbioTtepHaa mbiwb PS/2 B
pPaanonioonTEeNbCKNX KOHCTPYKLMAX

A. TAXOMOB, r. Bnagnmup

MpusegeHHble B CTaTbe CUCTEMAaTU3UPOBAHHbIE aBTOPOM CBeAe-
HMa O npotokone obmeHa uHpopmaywmeii no mHrepdericy PS/2
MeXAy KOMMbIOTePOM U MaHUMyNASITOPOM “"Mbilib”™ MNO3BONSAT paguno-
Mo6uTenaM UCNoONb30BaTb TaKOW MaHMNynsaTop ANs ynpasneHus
paspabartsiBaeMbiMyu yCTpoO#HCTBaMu. B kayecrse npumepa npmso-
Antcs gopaborka onucaHHosi B [1] MIDI-xnasmatypsi. lNMpn Heobxo-
AUMOCTH MOXHO PEeLUNTb N 06PaTHyIO 3afa4y — BBOAUTb B KOMITbIO-
Tep uHpopmaymio no unHrepgeiicy PS/2, n3rotosus Ansi 3TOro
YCTPOMCTBO, UMUTUPYIOLEe paboTy MbiLLN.

papnonobuTenbCKo NPakTUKe 4acTo

BO3HUKaeT HeoBXxoaMMOCTbL npe-
AyCMOTPETL B paspabaTbiBaeMoM yCTPOW-
CTBE PYYHYIO pPerynmmpoBKy Kakoro-nubo
napameTpa. B aHanoroeoit TexHuke pns
3TOro NPUMEHSIIOT, Kak npaswio, nepe-
MEHHbI pe3ncTop. Ho B undpoBoii TexHn-
K€ K HeMy npuxoautcs nobaensite TOT UNK
nHoW NpeobpasosBaTens CONPOTUBNEHUS B
KOA. Kak anstepHatuBy UCNONb3YIOT KOH-
TaKTbl, 3aMbIKAIOWMECH C OnpeaeneHHon
4acTOTOW WK B ONpeneneHHon nocneno-
BaTeNbHOCTU NPU NEPEMELLIEHUK OpraHa
ynpaenexHus, Hanpumep, Py4ku HacTpon-
KM. BMeCTo MexaHu4eCcKux KOHTaKkTOB
HepenKo NPUMEHSIIOT ONTUYECKU CBS3aH-
Hble Napbl uanysalowmii auon, — ¢oTo-
avopn (poToTpaH3ucTop), Hanpumep, OT
KOMMBIOTEPHBIX MbILLeln. B HUX ecTb 1 Apy-
rve HeobxoOMMbIE 3NEMEHTbI, Hanpumep,
OUCKK C NPOpe3siMu, NnpepbiBalomue npu
BpaueHUn OnTUYecKytlo cBa3b. Moaknio-
4B (POTOTPAH3NCTOPbI K MpPOCTerLLemMy
y3ny Ha D-Tpurrepe, GopMUpyIOT MMNYNb-
Cbi, YUCNO KOTOPBLIX MPONOPUUOHANLHO
yrny nOBOpOTa AUCKA, U CUrHaN Hanpaene-
HKS 3TOro NOBOPOTA.

Korpa B npouecce mogepHu3auuu
MIDI-knaeuatypu [1] BO3HMKNA NOTPE6-
HOCTb B HenpepbiBHOM perynsrope,
B3rnsa cpasy ynan Ha mbiwb. Mepsas
MbiCNb: pa3obpaTtb, npuaenatb PyyKy
ynpaenenusi, GoTOTPaH3UCTOPLI NOAKSIIO-
4YUTb K KOHTpOnnepy knasuatypbl. Ho TyT
Xe nosiBunacb BTOPas: He Jyswe nu
UCNONb30BaTh BCHO Mbilb LESTIMKOM, CBSI-
3aB ee C KOHTPONNepPOM No CTaHAAPTHOMY
nHTtepdeiicy PS/2. Monyuum cpasy aBsa, a
npyY HanMuuMK Koneca NpPoKpyTKU — Tpu
NPONOPLUMOHALHBIX PEFYNIATOPa B OAHOM
ynobHom kopryce.

Mouck mHdopmaumu o6 uHTepdelice
PS/2 8 UHTepHeTe pan CTpaHHblil pesynb-
Tat. CBA3HbLIX ONUCaHWIA “"MbILLKMHOIO"
BapuaHTa PS/2 Tam npaktuseckun Het. Ha
DPYCCKOM 5i3blke YAAN0Ch HARTU NULLL fABE
6onee-meHee OCMBLICNEHHbIE CTaTbk [2,
3]. Ho HanucaHbl OHK Tak, 4To 6onblue
CKpLIBAIOT U Aaxe uckaxaroT uHdopma-
umio. ABTOPbI C IOMOPOM OTMEHAIOT HEKYIO
"CekpeTHOCTL" uHTepdelhca. B awrno-
A3bIMHOM 4acTn HTEpHEeTa S HAaTKHYNCA Ha
OTNUsHOE onucanue mHTepdeica PS/2 8
[4] v Ha craTeio [5] no cucteme komaHg
ynpasnexusi Meitubto PS/2.

NnTepdeinc PS/2 cyuiecTByeT He-
CKONbKO AECATUNETUIA U 10 CUX NOP LUMPO-
KO MPUMEHSIETCH B MNEPCOHASbHBLIX KOM-
nbloTepax Ans CBA3W C KNaBuartypomn wn
MbILLbIO. 3TO CUHXPOHHBIA NocneaoBa-

TeNbHbIM ABYHaNpaBneHHbln nHTepdeiic.
0N NoAKNIOHEeHUs MblWK NMPUMEHSIIOT
LLIECTUKOHTaKTHLIN pazbeM MDN-6 cepun
mini-DIN, npuyem Ha kabene mbium ycta-
HaenmBaloT ero Buiky (MDN-6M), a Ha
cucTeMHOM Bnoke KomrbloTepa — po3eT-
Ky (MDN-6F). Pacnonoxexue n Ha3Haqe-
HUE KOHTaKTOB pa3beMa YKa3aHbl B
Tabn. 1 [6]. Kpome nunmin nanHbix (DATA)
n cuHxponuzaumn (CLOCK) wumerotcs
NUHUS NMuTaHnsa Mol (+5 B) n obuwin
npoBog. Tak kak Buixoabl curhanos CLOCK
n DATA, cornacHo cneundunkaumm nHtep-
deiica, BLINOHEHB! NO CXEME C OTKPLITHIM
CTOKOM (KOJIIEKTOPOM), Lenu 3Tux CurHa-
JIOB f10J1XHbI BbITb COeauHERb peancTopa-
MW C NNIOCOM UCTOYHWKE NUTaHUS.

Tabnuua 1
Mopt PS/2 (MbIwb, knaBuatypa)
MDN-6F — poseTka Ha 8//one\\e
KoMnbloTepe % 13
Konr.| Lienb HasHauenve
1 DATA Wndpopmaums
2 — He ncnonesyetca
3 GND O6wyuin nposog
5 +5V +5 B (nvtaHwe)
6 |CLOCK TaKToBbIE UMY LCH
8 — He ucnonpsyerca
CLOCK 1

/_}\i/_\\i/

paetcs nobanTHo. Kaxawih 6anT HaynHa-
eTCsl CTapPTOBLIM Pa3PSAOM HA3KOMO YPOB-
HA. Janee cnepnyloT BOCEMb pa3psnoB
nudpopmaumm (HaumHas ¢ MNaawero) wn
paspsaa KOHTPoNs YeTHocTu. Ero 3Haseqne
nepenaTynk yCTaHaBnMBaeT TaknuM, 4ToOb!
B KOOOBOW nockinke obLiee 4mMcno pasps-
10B, copepxaumx nor. 1, 6uiN0 HeYeTHLIM.
3aeepluaeT nepepavy 6anta CTONOBLIN
paspsa, BLICOKOrO YPOBHSL.

Kaxpawii pa3psn koaa, nepenasaemoro
no nuanvn DATA, conpoBOXAaeTcs TakTo-
BbIM MMMNYyNLCOM Ha nuHum CLOCK.
[eHepaTop TakTOBbLIX MMNYNbCOB — BCErAa
YCTPOWUCTBO (MbiLLb), HE33aBUCUMO OT TOrO,
KTO B Aa@HHBIA MOMEHT nepeaaeT (NpuHn-
maet) nHbopMaumio.

CuunTbiBaHNE 3HaseHni nepenaBaemMbix
paspanoB NPUEMHUKOM  KOHTponnepa
NpouCXoAUT NOCNe CMEHbl BBLICOKOrO
yposHsi curdana CLOCK Huskum, a npu-
€MHUKOM YCTPOMCTBA — MOCINE CMEHbI
HM3KOrO YpPOBHS BbICOKMM. Cneposa-
TenbHO, NepefaTynk yCTPONCTBa [OMKEH
YCTaHOBMTbL COOTBETCTBYIOLLMIA 3HAYEHNIO
nepenasaemMoro paspsiaa ypoBeHb Hanpsi-
*eHusi Ha nnHnm DATA po HapacTaiouero
nepenana ypoeHs Ha nuHmm CLOCK, a
nepenaTHnk KOHTposnepa — a0 Cnaaako-
wero nepenaaa 3TOro ypOBHS.

3niopbl curHanos uHtepdeiica PS/2
npu nepepase 6aita M3 ycTpoincTea B
KOHTponnep wusobpaxeHbl Ha pwuc. 1.
AnuTtenbHoCcTb nHTepBanos t; n t; moxer
Haxoautbess B npepenax 30...50 Mmkc,
uHTepeanel t; n t, — He meHee 5 mkc.
YCTPOWCTBO nmeeT NpaBo HavaTb nepena-
BaTb 6aiiT KOHTpONNepy, TONbko ybeavs-
WnCb, 4To Ha NMHUax DATA u CLOCK ycra-
HOBJIEH BLICOKMI ypoBeHb. OBHapyxumB Ha
i CLOCK Hmskuii ypoBEHb, YCTPOW-
CTBO HE MOXET Ha4YuHaTb nepeaavy paHee
yem yepe3 50 mkc nocne oceoboxaeHus
LWNHBI — YCTAHOBKM HAa 3TOW NMHWK BbICO-
KOro ypoeHsi. B npouecce nepepasn 6aiita
yCTPOMCTBO reHepupyeT 11 umnynucoB
CLOCK — no ogHOMy Ha Kaxapii nepena-
BaembI paspsn. Kontponnep aHannanpy-
€T cocTosiHne NuHnu DATA nocne kaxaoro
cnagatoulero nepenana Ha nuHnn CLOCK.

KoHTponnep mMoxet notpebosaTb npe-
KpaLleHns nepenadn ycTponcTeoM, ycTa-
HOBMB HN3KWUIA ypoBeHb Ha i CLOCK n

/" \o 10 1

DATA \ Crapr /DO mn)f [D1

D7 (ct)) Yern. [ Cron

| b ts

Puc. 1

CLOCK 1

3anpoc

KoHtp. ——

DATA \ nepegam fDOwn)] D1 |

D7 (ct)} YetH. [Cron\ nuHum t
11

ts ||t

Puc. 2

Mpw onrucasumn npoTtokona obmeHa nH-
dopmaumein no nutepdeincy PS/2 bynem
nNONbL30BATLCH TepMUHaMK “KOHTponnep”
Ans notpebutens NoCTynaioLen oT Mbllun
nHpOopMaUMK (NepPCOHaNBbHONO KOMALIOTE-
pa UK MUKPOKOHTpONNepa) n “yCTponcT-
BO" ona camoit Mbiwn. Mhdopmaums nepe-

ts _._LE 3

yoepxusaa ero He mexee 100 mc. Ecnn
TpebyeTcs npenoTepaTUTbL Npexaespe-
MEHHYI0 nepeaasy ycTpoNCTBOM Cnenyio-
wero 6airTa, KOHTPONNEP MOXET MO OKOH-
H4aHUN OAUHHAJLLATOrO TAKTOBOMO UMMy Nb-
ca HeobxoanMOoe BpeMst yaepxXmBaTb HU3-
Kui yposeHb Ha nuHuu CLOCK. Bonee
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noapobHO C NPOTOKONIOM oBmMeHa Mexay
YCTPONCTBOM 1 KOHTPONNEPOM MOXHO
03HakoMuTbCA B [2] nnn [4].

3niopbl MHTEPhENCHLIX CUrHANOB Npw
nepepade Hanta na KOHTponNnepa B ycT-
poncTBo n306paxeHbl Ha pUc. 2. ViHtep-
Banbl t; 1 t; — 30...50 Mkc, t; — He meHee
1 mkc, t — He menee 0 Mkc, tio 1ty —
6onee 5 Mkc. YTobbI HauaTb nepepavy
MHbOpMauMM  (HANOMHMM, CUHXPOWUM-
nynbChl BCeraa popMupyeT YCTPOIACTBO),
KOHTPONNEp yCTaHaBNMBaeT Ha NWHWUK
CLOCK HW3kuiA ypOBEHb HaMNpsXeHust u
yoepxusaetT ero He meHee 100 mkc.
3areM KOHTpONnep yCTaHaBnNMBaEeT HW3-
KWii ypoBeHb Ha NuHmn DATA 1 ocBobOX-
paetr nuHuio CLOCK. 310 cocrosiHue
HOCWT Ha3BaHme "3anpoc nepenayn KOHT-
ponnepa”. O6HapyxwB €ro, yCTPOWCTBO
¢dopmmpyeT 11 umnynscoe CLOCK. lMNepen
KaXablM HapacTaloLmM nepenazaoM aToro
curHana KOHTponnep ycraHasnveaeT Ha
nvHun DATA ypOBeHb, COOTBETCTBYIOLUMIA
3HAYEHWI0 OYEePEefHOro nepenasaemMoro
pa3pspa. KoHTponnep MoxeT npepsartb
nepepayvy B moboih MOMEHT A0 OAVHHAA-

LaToro TakTOBOrO WUMMYNbCa, YCTaHOBUB
Ha nHnn CLOCK Hn3knii ypoBeHb 1 yaep-
xmBas ero He menee 100 mkc. Mocne
necsitoro umnynsca CLOCK ycTpoincteo
npoBepsieT 3Ha4eHre CTOMOBOro pa3psaa
(ypoBeHb Ha nuHun DATA ponxeH ObiTb
BbICOKUM), MPpW MONOXUTENBHOM pe3ysb-
TaTte yctaHaesnmeaeT Ha nuHun DATA Hna-
KMIA ypoBeHb 1 GopMMpyeT oanHHaaua-
Toih umnynsc CLOCK. Mo ero okoHnuaxnnn
KOHTPONNEP MOXET YCTAHOBUTb HA NIMKHAK
CLOCK Hu3kumid ypoBeHb, 4TOObI npe-
[oTBpatUTL  nepepasy  uHdopMauun
YCTPOACTBOM.

Ecnv ycTponcTeo o6HapyXmno HU3KN
YPOBEHb CTOMOBOrO paspsaa, ¢purkeupy-
etcs owmbka. OHO npoponxaeT GopmMu-
posaTb nmnynscbl CLOCK, noka He obHa-
PYXWT Ha KM DATA BbICOKUIA YPOBEHB.
Bonee noapobHO NPOTOKON nepenasqn
nHpopMaLMM B HaNpPasneHnn KOHTPON-
nep—ycTpoNCTBO onucaH B [4].

MNepeveHb KOMaHA, NOCHITAEMBIX KOHT-
ponnepoM YCTPOWCTBY, COAEPXWUTCH B
Tabn. 2. MNprem kaxaoro H6ata komaHab!
YCTPOMCTBO NOATBEPXAAET nepenasemn

Ta6nuua 2
Komanga
KOHTponnepa CopnepxaHue KOMaHab! OTBeT ycTpOWCTBA
Baint 1| Bawnt 2
YcraHoBuTe MacluTab nepemelueHus 1:1 (uucno

OE6H Her OTCHETOB HA MUNNUMETP COCTBETCTBYET OFAH
3agaHHomy komaHaov OESH)

YcTaHoeuTe MacliTab nepemetelus 2:1 (Yucno

OE7H Her OTCHETOB Ha MUNNUMETP NPMBNU3UTENBHO BABOE OFAH
bonble 3agaHHoro komanaow OESH)

YCTaHOBUTB YUCNO OTCHETOB HA MUNNMMETP OF AH nocne kaxaoro

OE8H | 04,23 |42 4unm8) faitTa

. OFAH, Tpu banta

OESH Het MNonyunTs UHtopMaLmio 6 COCTORHUM YCTPONCTBA WHAOpMALIM
MepelTy B NOTOKOBLIN PeXUM (HernpepbiBHas

OEAH Her nepejaya nNakeToB MHopMaLUm ¢ HacToTon, OFAH
3afjaHHol komaHaon OF3H)

OFAH, Tpu unu YeTeipe

O0EBH Het Mepepats nakeT nHopmMaLmm BaiTa UHbOPMALIMIN

OECH Het g;;(:al?qmn axo (obpaTHylo Nnepeaavy NPUHATOrO OFAH

OEDH Her 2;;T|o:)mb 3xo0 (obpatHyto nepeaavy NPUHSTOrS OFAH
MepeiiT Ha AUCTaHLUMOHHOE yrpaBnexue

OFOH Her (nepepaya nakera uHopMauUmn TOMLKO NG OFAH
komange OEBH)

OF2H Her CooblumTe TUN ycTponcTBa OFAH, 0 (ans MbluK

10, 20, 40,
YcTaHoBWTbL YacTOTy Nepefadn NakeToB OF AH nocne kaxaoro

OF3H |60, 80, 100 wHcpopmaLmm, ¢ 6aitta

200 (aec.) pmauuit,

OF4H Het Paspewuts nepeaavy nidopmavumn OFAH

OF5H Het 3anpeTutb Nepeaady UHpopmauuu OFAH

OF6H Her YCTaHOBUTL 3Ha4YeHUN NapaMeTpoB YCTPOACTBA, OFAH
MPVHATBIE MO YMON4aHvio

OFAH, 6anTbl

OFEH Het MNoBTopuTtb Nepeaavy wHgopmayum WHDOPMALIM
MpYBECTH YCTPOUCTBO B UCXOAHOE COCTORHVE,

OFFH Her coobLWMUTE pe3ynbTaT ero CaMOKOHTPONS W TUN OFAH, 0OAAH, 0 (ans
ycrponcTea. OTBeT AoMKeH NocneacBaTe He MbILLK)
nospHee 0,5 ¢ nocne noaauu aToi Komanawbl

Ta6nuua 3

Bawt Paspsag

7 6 5 4 3 2 1 0
1 MepenonH.|{Mepenony. 1 1 Cpeansia | TNpasan NeBasn
Y X Swak Y’ | 3Hak X ! KkHonka® | kHonka® | keonka’
2 MNepemelueHuye No X ¢ MOMEHTa NpeblaYLWEro onpoca’
3 MepemeLueHve No Y c MOMeHTa NpeablayLuerc onpoca’

Mpumeyanus: 1 Ecnu B aTom paspage 0 — nepemelyeHe HanpaBo UNKU BBepPX, €CNU 1 — Haneeo
wnu BHU3. 2. Ecnu B aToM paspsine 0 — kHoMnka omnyujeHa, ecnu 1 — kHonka Haxarta. 3. Ecnu uucno
nonoxuTensHoe — NepemeLyeHre Hanpaeo UNKU BBEPX, €CITU OTpULaTensHOe — HaneBo UNK BHU3.

6avita OFAH, 32 koTOpbIM MOryT cnepo-
BaTb HECKONbkO GaNTOB 3anpOLUEHHOM
KOHTpONnepoMm wHoopmaumm. B cnyqae
owmnbkn npueMa YCTPONCTBO RNPOCUT
NOBTOPUTL MNepenavy, Nocbinasi KOHTPos-
nepy 6ant OFEH, nu6o coobuiaer emy 06
owmnbke Gantom OFCH. MNoppobhee 06
aTomM — B [3, 4]. HekoTopble KomaHab Tpe-
BYI0T NOACHEHWIA.

Komanpa OFFH nepesoout ycTpon-
CTBO B MCXOOHOE COCTOsiHWE (Takoe xe,
KaK npn BKJIOHEHUN nmava). Buinon-
HAETCA camonpoBepka YyCTpowncTBa wn
yCTaHaBNMBaeTCA CneayloLlnii  pexmm
pabotei: 100 naketoB wHbOpMauun B
CexyHAy, YeTuipe OTCHeTa Ha MUNIMMETP,
macwtab 1:1, nepepava 3anpeuieHa. B
cry4yae ycnelwHom CamonpoBepKY YCTPON-
CTBO NOCbINAET koHTponnepy kop OAAH,
npw owmbke — OFCH. 3a konom pesynera-
Ta NpoBepkn cnenyet wnaeHTudukaTop
ycTpoincTea (ons mbiwm — 0). 3apepxka
coobuleHns O pelynkTare NpPoBepku He
nonmxHa npesbliwats 500 mc. [anee ycT-
PONCTBO XAET KOMaHAy KOHTpoNnepa.

Komanpa OF4H pazpeluaeT yCTPOWCT-
By nepepnady vHdOpMaumn B NOTOKOBOM
pexume (Stream Mode). 3ToT pexum —
OCHOBHOI Npwn paboTe ¢ KoMNbioTepom. B
HEM wHpopmaums o NMbom cobbiTnn
(nepemelleHre MbillK, Haxatve win
OTNyCKaHne ee knaeswvlin) nepenaerTcs cC
33aHHBIM TeMNOM TpexOanTHLIMK nake-
TamMwn B COOTBETCTBUM C Tabn. 3. Mpwn Ha-
JINYUN Y MBILWK KONECa NPOKPYTKW N Aei-
cTeyloleM pexume Intellimouse k Tpem
cTaHpapTHbiM GanTam nakeTta nobasnser-
csyeTeepTLiA. B HeM nepenaeTcs CocTos-
HME CYEeTHYMKa Koseca NPOKPYTKN n OBYyX
LONONHNTESNbHLIX (4YeTBEpPTON N NATON)
KHOMOK MBbILLW (ECNN OHW €CTB).

Komanpa OF3H 3agaet Temn nepepna-
41 MHGOPMALMOHHBIX NakeToB. YemM OH
Bbilue, TeM BbiCTpee KOMMNbIOTEP NOAYSUT
nHdopMaumio o0 cobuitnn. Kpome Toro,
L/mMHA NYTY, NPOMAEHHOIO MbILLLIO B NPO-
MeXyTKe Mexay nakeTamu, CTaHeT MeHb-
we, 4To NOMOXET n3bexaTte nepenonHe-
HWS €e KOOPAMHATHLIX CHETHMKOB. C apy-
roil CTOPOHLI, NPW BLICOKOW 4acToTe cre-
[0BaHWS NAKETOB BO3PACTAET HAarpy3ka Ha
KOHTpONnep, emy npuxoauTCs uYalle
OTBNEKaTLCS OT BLIMONHEHWSI OCHOBHBIX
¢yHkumin. CornacHo paclmpeHHon cne-
undukaymm  Microsoft  Intellimouse
Extension, onncanne kOTOpOW, AOCTaTOY-
HOE ANl NPakTUHECKOro MPUMEHEHWS,
vmeeTcs B [5], 3Ta xe koMaHaa NcnosL3y-
eTcs A9 Nnepesosia Mltun B pexum pabo-
Tbl C KONIECOM NPOKPYTKA 1 AONONHUTESNb-
HBIMW KHOMKaMMU.

Komanpa OE8H nossonsert ynpaenatb
TOYHOCTBIO OTCHETa KOOPAMHAT MBILLIBLIO U
B nape ¢ komanpon OF3H perynuposarb
Harpyaky Ha KOHTponnep.

Komanpa OE7H wnamensieT peakumio
MbIlK Ha nepemelieHne. KoHTponnepy

Tabnvua 4

dakTuyeckoe

nepemeileHue 0[1]2]3]4|5]|N>5
MepepaBaemoe

3HaYeHue O[1|1]3[6]9|2N

nepeparTecs 3HasveHns cornacHo Taén. 4
[4], B pe3ynbrare yero OH BOCRPUHUMAET
LIBMXEHNE MbILLW KaK YCKOPEHHOE.
Komanpa OF5H 3anpelwiaeT nepenady
mHoopmaumn ycTporcteoMm. KoHTponnep



Tabnuua 5

Kon HanpaBneHue nepepauu [ 3HaueHue
WHuumanusalms yctpoicta
OAAH YcTponcTBo—KOHTpONNEp MpoBepka Npy BKNKOYEHWM BLIMNONHEHA YCMeLHo
00H YcTponcTBO—KOHTPONNEp WaeHTtucbukatop yctpoitctea — 0 (cTaHaapTHas Mbillb)
OF3H KoHTponnep—ycrpoicTeo YcTaHOBUTL HacToTy nepeaayv NaketoB
OFAH YcTpoCcTBO—KOHTpONNEP MoaTeepxaeHne npvema
14H KoHTponnep—yctpoucteo |20 ¢~
OFAH YcTponcTBO—KOHTpONNep MoaTeepxaeHue npuema
OE8H KoHTponnep—ycrpocTBo YcraHoBUTL paspeLueHve
OFAH YcTpoicTBO—KOHTponnep MoaTeepxaeHne npvema
1H KoHTponnep—ycTpoitctBo 2 oTcueTa Ha MUNUMETp
OFAH YcTporcTBO—KOHTpONnep MoaTeepxaeHve npuema
OF4H KoHTponnep—ycTpoiicTeo Bikniountsb nepepavy nHgpopmMaLmm
OFAH YcTpocTBO—KOHTpONNep MoaTeepxaeHne npyema
Mo okoHYaHUN UHULManNu3aLmn UHGpOPMaLMIO NepeaaeT TONbKO YCTPONCTBO, Harpumep
2CH YcTpoitcTBO—KOHTponnep Haxarta cpeaHsist KHonka
3H YCTpoicTBO—KOHTpONNEp MepemeweHme Ha 3 oTcyeTa HanpaBo
OFCH YCTpoicTBO—KOHTpONNep MepemelyeHne Ha 3 oTcyeTa BHU3
W Tak fanee naketamu no Tpu Gara

obs3aH nepenartb 3Ty KOMaHay, npexge
4yeM nogasatb Apyrue.

B kauectBe npumepa obmeHa KOMaH-
[NamMun  KoHTponnepa U ycrpoictsa B
Tabn. 5 npvBegeH nNpoTOKON Kayana
paboTkl (Nocne Noaqn NUTaHUs) oNUcaH-
Hou Hyxe MIDI-knasuatyphi.

B kayecTBe npakTuyeckoro npumepa
VCroNb30BaHWs CTaHOAPTHON KOMMbIOTEP-
HOM MbILLK ¢ MHTepdeincom PS/2 paccmor-
PUM BapuaHT peanusaummn Osyx perynsro-
pos pns MIDI-knasuatypbl, onvcaHHon B
[1]. Cxema nogkMoHEeHNS MbllLK K €€ MUK-
pokoHTponnepy AT89C51 nokasaHa Ha
puc. 3. JononHurtenbHble aneMeHTbl (aBa
pe3ancTopa) yCTaHoBNEHbl Ha NNATe KOHT-
ponnepa. PazbeM ans noakioueHns MbilLn
BMeCTe C MAayLVMM K HEMY COeauHUTENb-
HbIM Kabenem B3\T U3 KOMINEKTa CTapoun
MartepuHCKOM Nnartbl Komnbiotepa $popM-
¢akTopa AT. ipyrux nuameHeHUi B annapar-
HOW 4acTu knasuarypsl He notpebosanocs.

Baaumopeinctene MUKPOKOHTponnepa
C MblLLbO o uHTepdericy PS/2 peanuzo-
BaHo nporpammHo. Jlunma CLOCK nog-
knoyeHa K Bxoay INTO MukpokoHTponne-
pa. 3anpockl NPepLIBaHNSA FreHEPUPYIOTCH
no cnagawowmMm nepenagam BXOOHOIO
curHana. BeicTponeicTBMA MUKPOKOHT-
ponnepa npwu TakToBon wactote 12 My
0Ka3anoch BrnosHe AOCTaToqHO Ans obpa-
60TKM 3aNpPOCOB, CNeayoLWmx ¢ NePUoLoM
80 mkc. Mpouenypa o0bpaboTkn npepbiBa-
HUA NPUYHUMaeT 6anT W NOMELLAeT ero B
bydep ons panbvHenwen obpabotku B
OCHOBHOM UVK/e nporpamMmel. Mpu nepe-
fade 3Ta npoueaypa npoussoauTt nopas-
psaHbIN BbIBOA, Baiita ns bydepa.

B Tabn. 5 npueeaeH npoTokon obmeHa
nHbopMaumnein Mexay KOHTPONNepoMm
MIDI-knaBuatypbl 1 MbilLbIO NOCNE BKMO-
yenus nutanus. MNpounssogutcs HacTpoi-
Ka MbILLW Ha nepeaady NakeToB € 4acToTow
20 ¢’ npu paspelleHun OBa OTcYeTa Ha
MUNIUMETP B NOTOKOBOM pexume. Mpo-
BEPSIOTCH 3afepXKa nonydeHns noaresep-
XAEHUS NPUEMa KOMaHA, U Hanuuine um-
nynbcos Ha nuHun CLOCK. Mpu otpuua-
TeNbHbIX pe3yrnbrarax NPoBepKy Nporpam-
Ma ycTaHaBnMBaeT NPU3HaK OTCYTCTBUS
MbILLW U npekpawaer obcnyxusaHve
uHTepdeica PS/2.

B ocHosHoilt nporpamme MIDI-knasua-
Typbl peann3oBaHa pPerynmpoBka rpoMKo-
CTW 3BYKa NYTEM U3MEHEeHUA napamerpa
"CKOPOCTb HaXarus knasuwn” npu nepe-

XS1 MDN-6F
+SB>5—-

cLock M8 P3.2 (8bB. 12)
DATA > P3.5 (8biB. 15)
GND )3 ObLywi

Puc. 3

MELLEHUN MbILLKN 1o ocu Y (BBEPX—BHU3).
MPOMKOCTb U3MEHAETCH OT MUHUMANbHOM
0,0 MaKCUManbHOW NPV NEpPeMEeLLERNU Mbl-
WM C HaXarton nNpaBol KHOMKOW Ha
100...150 mM. [na KoHTpONs Tekywero
YPOBHSA MPOMKOCTU B NporpammMy gobasneH
aHanu3 COCTOAHUS YNPaBnstowen KROMKU
SB72 (Ha nepecedeHun nuuuii PO.6 n
P3.6). Ecnn oHa Haxara, cBeToAVOAHbLIN
MHOWKATOP KNaBuaTtypbl otobpaxaer ycra-
HOBNEHHBIN YPOBEHb MPOMKOCTW.

MepemeLueHre MbllLn 1o FOPU30OHTaNn
(ocu X) npu Haxarom neBom KHonke nepe-
naercs no MIDI-uHTepdeincy komangamm
nonoxeuua koneca (OEnH). OsuxexHne
BMNPaBo BbI3bIBAET YyBEJIMHEHUE BLICOTHI
TOHa, BNIEBO — ee yMeHblleHne. Haxartve
Ha CPefHIo KHOMKY MbiluM BO3BpaLlaeT
KONECo B HENTPanbHOE NONOXEHWE.

O6e perynMpoBKu NpeaycMarpusaioT or-
paHuyeHne 3HaqeHnii GopMmUpyeMblx Kogos
1o AOCTUXEHUN A0NYCTUMBIX NPeaenos.

MpeacrasneHHan B cratbe WUHGOPMa-
uma NoMoxXeT paguonoburensM B peLle-
HUW ABYX MPOTUBONONOXHBIX 33434,

MepBas, oueBuaHas, — AeLLEBAA KOM-
nbloTepHan Mbilb ¢ uHtepdelicom PS/2
HavgeT NpUMEeHeHWe B PasNUnyHbIX KOH-
CTPYKUMAX B KayecTBe perynaropa, Ha-
npUMeEp, FPOMKOCTH, TeMbpa, HacToThbl.
KoHe4wHo, npu npaktu4eckon peanmsaumm
Takoro perynsropa norpebyercs v Kakon-
B0 MHAWKATOP TEKYLLEro 3HavyeHus pe-
rynvpyemMoro napamerpa, 3rta npocras
3apaya Moxet ObITb peanuaosaxa nodbiM
LOCTYNHBIM Crocobom.

Bropas, He BnonHe oueBuaHan 334343,
obpartHa nepBoi — Mbl MMEEM €Lle OVH
Kanan ssofa uHdopMauum B KOMMLIOTEP.
Y1066l UM BOCMONL30BATLCS, AOCTATOYHO
€030aTb MMUTATOP CUrHATOB Mbilun. B [3]
npvBefeHo AOCTaTOYHO CBEAEHWIA AN ero
peanusauvu, npasaa, B cpege MS-DOS.
Kak otmeuaercs B [5], ons pelueHns BTopon
334241 UMUTATOP MbILLIN AOKEH KaK MUHW-
MyM cobnioaartb cneaytoLme npasuna:

— HUKOFZa He nepepasatb MHpOpMa-
umo, ecnu Ha nHum CLOCK Huskuia ypo-
BEHb;

— He no3xe 4YeM yepes 500 mc nocne
nogauv nutanua nepenatb 6aritel 0OAAH 1
OH;

— HauYMHaTbL Nepepadvy uHbopMauumm
TONBKO Nocne nonydyeHus komanas OF4H;

— dopmuposatb TpexbanTHbIE NAKETLI
nudopmauunu;

— NPaBUIbHO OTK/IMKATLCS Ha KOMaHOy
OFFH;

— coobwarb Mo 3anpocy npasunbHLIN
naeHTudUKaTop yCcTpomncTea;

— KOPPEKTHO OTKNUKATbCa Ha 3anpoc
cocTosaHus ycTpoicTea (komanay OESH,
noapobHo onucahyio B [4, 5]);

— nopreepxaate 6aitom OFAH npvem
BCEX KOMaHA.
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MocraBka moBbIX 3NEKTPOHHBIX
KOMMOHEHTOB W  KOMIUIEKTYIOLMNX.
XumMus ans 3nekTpoHukW. Jloctaska
noyTon B mobyto Touky Poccum topuau-
Yyeckum u dusndeckuMm nuuam. Co
ckflaga v nop 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.
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Boicbinaem nourtoit 3anporpamMmu-
poBaHHble no Bawemy 3akasy MUKpo-
KOHTponnepsb v MN3Y.
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NMpope3aHue WeneBbix OTBEpPCTUN

H. NOAQYLLUKHNH, r. Mocksa

pagvontobuTenbCckon NPakTuke spe-

Msi OT BPEMEHU BO3HWUKaeT Heobxo-
OUMOCTbL npope3aTtb y3kne N ANvHHbIe
(Wwenesble) OTBEPCTMA B Mnnarax, naHe-
NAX, U3FOTOBNEHHBLIX U3 CTEKNOTEKCTO-
nMTa Mnu Apyroro ANCTOBOrO U30Nnsi-
UWOHHOro Marepuvana TONWWHON OT
1 MM, Ons 310r0 06LI4HO BEICBEPNVBAIOT
B PSil HECKONbKO OTBEPCTUN MO BCen
ONVHEe npeanonaraeMoro OTBepcTUs,
cTapascb, 4To6Gbl OHM pacnonaranucb
KaKk MOXHO 6nuxe OoHO K Opyromy, a
3ateM Haadunem cnvnusalotr o0bpaso-
BaswMecs HepoBHOCTU. OnucaHHbIn
npouecc noaxoaut, ecnu tpebyemas
LwmMprHa oTeepcTus npesbiwaer 1,3 Mm.
A ecnu HeobBxoAMMO caenaTs OTBep-
cTue, cKaxem, wWupuHoii 1 MM (unu
6onee y3koe), HUKakon Handwnb 3oecb
yXe He NOMOXET.

Mpeannarawo cnocob npopesaHus no-
nob6HbIx oTBepcTuin. CHayana OCTPbIM
HOXOM UNW LUIMNOM Pa3MeYaloT Ha naxe-

nv Bynyuiee oTBepcTUE W CBEPNOM, AVa-
METp KOTOPOro paseH LuMpuHe npopesaw,
BLICBEPNNBAIOT [1Ba CKBO3HbIX OTBEPCTUS
no kpasMm. 3arem nu3 o6nomka HOXOBON-
HOrO NONOTHA TONWMHOW, PaBHOW wnn
4yTb MeHbLUen LWnpuHbl Byayliein npope-
31, U3roTaBnnBaloT Ha TOYUNE WUHCTPY-
MEHT, HanoMuHawowmini no GopmMe Bcem
M3BECTHbIM Pe3ak (CM. PUCYHOK).

NOT0ToTe%e
0. 0.0.4°0%¢
0%6%6%6%%

JercTByss MHCTPYMEHTOM Kak pbiva-
rOM Y CMONb3Ys B KA4ECTBE ONOPbI Kpawn
OAHOr0 N3 OTBEPCTUN, NOHEMHOry cpe-

3atoT MaTtepuan v NOCTENEHHO yONUHAT
wenb. O6paboTky cneayer BecTn none-
peMEHHO ¢ ob6eux CTOPOH naHenwu
HaBCTPeuy OT O[HOrO OTBEPCTUS K ApY-
romy. B 3aknioueHve 3auvwiaioT Hepos-
HOCTU Y3KOW MNONOCKOW HaxaauHown
Gymarw.

OnuHa npope3aeMon Wwenu 3aBnucut
OT WWPUHBI Pe3aKa: YeM OH LUIMpe, TEM
6onbLren ANvHbI Wenb MOXHO UM npo-
pe3sartb. Moatomy uenecoobpasHo naro-
TOBUTb HECKONbKO pe3akos pa3HoW
WMPWHbI. 3aMeTuM, 4To npu o6paboTtke
ONMUCaHHLIM METOAOM NaHenewn u3 retu-
HaKca BbICOK2 BEPOSTHOCTb CKanbiBa-
HUS MOBEPXHOCTHbIX CNOEB Marepuana.

Ecnv Tpebyemas onvHa wenw npesbi-
waeT 5 MM, TOo ee nocne o6paboTtku
pPEe3aKOM MOXHO yANMHUTb MUNKOI, N3ro-
TOBNEHHOWN 13 06110MKa TaKoro Xe HOX0-
BOYHOrO NONOTHa. [ins 3T0ro Ha ToHUNb-
HOM cTaHke O6NOMOK CHauana HyXHO
CTOYUTL A0 WWPUHbI NOAFrOTOBNEHHOMN
wenwn, a 3ateM CTounTb ¢ 06enx CTopoH
[0 NONHOrO yAaNEeHUs TaK Ha3bIBAEMOro
“passopa” 3ybbes.

Penaxtop — /1. JlomakuH, rpaguxa — J1. Jlomaxkm

AepxaTtenb ceBepna
npuv 3atTa4YmBaHunm
B. MACJIOB, r. Msituiyu MockoBcKoi# 0b11.

3BECTHO, HTO paauoniobutenu ceep-
NAT MHOFO, @ cBepna nepuoauHeckn
TpebyloT 3araunsaHns. 3To AeNaoT 0bbIM-
HO BPYHHYIO Ha TOUMNLHOM cTaHke. Te, KTO
npobosan, 3HAIOT, 4TO NPaBUNbHO 3aTo-
4UTb CBEPNO HE TaK MPOCTO, KaK KaxeTcs.

Puc. 1

Ons peweHus 3agayqv s u3rotosun
NPOCTOE YCTPOWCTBO — AepXarens Ceep-
na, nossonsiolee 3HauutensHo obner-
YUTb OPUEHTUPOBAHWE 3aTauMBaAEMOro
MHCTPYMEHTa OTHOCUTENbLHO  To4una
(abpasunBHOro kpyra) U MOBLICUTbL TOY-
HOCTb 3aroykn. KoHCTpykuus nepxarens
nokasaHa Ha puc. 1.

OcHoBaHve 1 U3rotToBneHo U3 NUCTOo-
BOW CTanun TonwmHOn 1 MM. Yron mexay
nepegHUMN CTOPOHaMU OCHOBaHWS Ha
CcTopoHe A — 3TO yron 3aTtoykv ceepna —
BblbpaH pasHbiM 118 rpaa. Boonb nuwnm,
nensien aToT yron noronam, B 0CHOBa-
HUN BblAaBneHa kaHaska V-o6pasHomn
¢GOpMbl, B KOTOPYIO YKN3AbIBaIOT 3ataqun-
Baemoe CBepno 3 1 GUKCUPYIOT CTanbLHON
NPUXMMHOM NNaHKoim 2.

OnTuManbHOE COOTHOLLEHUE MEeXAY
rnybvHoM h KaHaBKn U AUaMeTpPoOM Ceepna
D=0,83h. Ortciona cnepyer, 4TOo Ans
obcnyxusaHuss Bcero napka csepn
paavonoburens notpebyercs HECKONbKO
nepxareneii ¢ pasHow rnybrvHoOM KaHaBku.

Mnanka 2 ponxHa GbiITb TONWMHOW
4...5 MM ons KpynHbiX cBepn v 3Mm — ans
MesKuX, a WwupuHa — 8 1,5 pasa 6onbluen
wara Hapesku csepna. B nnavke npo-
CBEpNeHo asa OTBEPCTUS (ONs KPYNHbIX
CBEpn — 4YeTbipe), B KOTOPbLIX HapesaHa
pe3bba M5 (ons kpynHbix ceepn — MB6).
MpuxrMHble BUHTLI 6 cneagyeT cHabawTb
ronoskamun Gonbluoro avameTpa, ynot-
HbIMW o8 3aXaTus "OT pykn”.

Csepno nepen TeM, Kak 3axarb, NoBo-
pauvBaloT BOKPYr OCU Tak, 4TOObI ero
pexyLwme KpOMKN OKasanuch napannenb-
Hbl MNOCKOCTN OCHOBaHWsA (puc. 2).

Mepen TeMm, Kak HayaTb 3arauvBaHve,
[epxarenb pacrnonaralT ropu3oHTaNbHO,
a ero nesylo NnepeaHiol CTOPOHY — fa-
pannenbHO Ocu BpalleHus Touuna. [lanee
cnerka npuxumMaloT cBepno K abpasvseHo-
My Kpyry 4, BpawiaiowemMycs Ha sany
anekTpoasuratens 5, U NnNasHO nosopa-
HMBAOT ZlepXarenb no 4acoBOV CTpenke
BOKpyr ocu ceepna Ha 30...50 rpapg.,

0aHOBpPEMEHHO HeMHoro (Ha 5...15 rpaa.)
ornycKkasi XBOCTOBUK CBEpPNa, YEM BLINON-
HAIOT 3aTbiNOBaHWE peXylwei 4HacTu
csepna.

3areM nepeBopauvBalOT [AEepXaTenb
HWKXHEA CTOPOHOW BBEPX W, MOBTOPSSA
OonucaHHble AEVCTBUSA, 3aTaqumBaloT BTO-
DYIO PEXYLLYIO KPOMKY CBepna.

Moncraska nop 3arayuvsBaeMblil UHCT-
pyMEHT ona Touuna He obslaTenbHa.
Jepxatens ¢ 3akpenneHHbIM 8 HeM CBep-
NOM nerko n ynobHo yaepxuvsate ABYMs
pykamMu.

C nomowbio oNucaHHoro aepxarens
MOXHO TakXe 3araumsaTb KpPeCTOBble
oTBepTKWU. [ns 3TOr0 npegHasHayeHa ero

ctopoHa B. Pabouuii yron 3aTouky Bbl-
6paH pasHbIM 106 rpaa.

OT 3aTaumBaHus ceepna npouecc
OTANHaeTCs TONbKO NO ABYM NMyHKTAM. Bo-
NepBLIX, OTBEPTKA HE HYXA3aeTCs B 3aTbl-
nosaHvv. Bo-BTOpbIX, MOCKONbKY y OT-
BEpTKM veTbipe pabounx nyya (y ceepna
TONbKO [IBE pexylume KPOMKW), CHauvana
3aTaumBaloT Asa NPOTUBONEXAaLLUMX Ny4a,
a 3areMm, NOBEPHYB OTBEPTKY B iIepxarene
BOKpYr csoel ocu Ha 90 rpag., 3araum-
BalOT OCTaNIbHbIE ABA.

Ha pepxaren aBTOPOM MONy4YeH
nateHT Ne 67502, 3apervcTprpoBaHHbIi B
lfocynapcTBeHHOM peecTpe MnonesHbiX
mopenei PO 27.10.2007.

Penakrop — /1. flomakvs, rpacmka — J1. Jlomaku



Yacbl-0yanibHUK C TEPMOMETPOM

B. KUBA, r. Kamenck-LUaxTuHckuii PocToBckoii 0611.

DyHKkUMN co6CTBEHHO 4acoOB B NpeAcTaBNeHHOM ycTpolicTee

BbInonHseT mukpocxema DS1307.

NMono6Hele MuKpocxems! B 3apy-

6exHovi nurtepatype o6bivHO Ha3biBailoT RTC — Real Time Clock
(vacw! peanbHoro spemerny). PesepsHoe nutanme RTC ot nnTueBoro
S/1eMEeHTa NO3BOJISIET HE NPEPbIBATb CHET BPEMEeHMW NPy OTKITIOYeHUH
OCHOBHOIo UCTOYHUKa NuTaHna. OTnanaetr Heo6xoANMMOCTb KaX bl
pas ycraHaBnuBaTb BpeMsi 3aHoBO. Tok, noTpe6nsieMbiii MUKpocxe-
moii DS1307, conocTtaBumM ¢ TOKOM caMopa3psaaa 3JieMeHTa, Nno3To-
MYy OH He noTpebyeT 3aMeHbl B Te4HeHUe HeCcKONIbKUX neT. 3agaHHoe
Bpemsi cpabareiBaHms 6yAnnbHUKA COXpaHaeTCcs B SHeproHe3aBucmu-
MOJi NaMsaT MUKPOKOHTponepa. OauH pa3 B MUHYTY Ha UHANUKaTOP
B Te4YeHue Tpex CeKyHa BbIBOAUTCS 3HaYeHue TemMneparyps! B nome-
weHun. B Havane kaxpgoro Yaca nogaerTcs 3ByKOBOWM CUTHal.

xema yacos n3obpaxeHa Ha puc. 1.

MukpokoHTponnep DD3 (PIC16F84A)
navumanuauvpyet RTC DD2, uvirtaet v npu
HeobXoaAMMOCTN KOppekTUpyeT Tekyllee
BpeMs. AHANOrUyHbIE Onepauvn OH Bbi-
rnonHseT ¢ AartiMkoMm Temnepartypsl BK1
(DS1621). O6e MUKpOCXeMbl CBA3aHbl C
MUKPOKOHTponnepom no wure 1°C. Kpome
3TOrO, OH ynNpasnseT ANHAMUYECKOWN WH-
AvKalen n npomM3soauT ONPoc Knasnarty-

3aTeM Ha onpefieNeHHoe BPEMS BKIIIOHAET
3TOT UHAUKATOP, OTKPbIBas TPaH3UCTop
VT1. Takve xe onepauun noodepenHo
BLINONHAIOTCA C uHAuvkatopamm HG2—
HG4. B uvkne nHavkaumm npovcxoouT m
onpoc cocToAHua kHornok SB1—SB6.
O6HapyXunB HU3KUIN YPOBEHb Ha CBOEM
sxoge PAQ, 4TO curHanu3upyer O Haxaromn
KHOMKE, MWUKPOKaNbKynaTop BbINMONHAET
noanporpammy 06paboTkv  HaxaTus.

pauvm ¢ paspsaamMuy H4acos (MHONKATOPbI
HG1 v HG2) BbinonHsioT nocne BToporo
Haxatus Ha kHonky SB2. TpeTbuM Haxa-
TMEM Ha Hee 3anvcbiBaloT 0BHOBNEHHoEe
3Ha4YeHne Tekywero spemeHn 8 RTC u
B0O3BPALLAIOT HACHI B pabouunii pexuvm.

SB3 — BKMOYAET U BbIKMOYAET CUFHAN
6yaunbHuka u ceetogmnon HL1, koTopuii
HawMHaeT MUraTb B TaKT CO CBETOAVOA0M
HL2. B TeueHuve Tpex cekyHz, nocne Haxa-
TVS Ha KHOMKY SB3 Ha nHavkaTopsl BbiIBO-
OUTCA 3agaHHoe Bpems cpabaTbiBaHus
ByounsHuka.

SB4 — yBenuyuBaeT BbIBEOEHHOE Ha
VHAWKATOP 3HA4YEHUE.

SB5 — nocne Nepeoro HaxaTus Ha 3Ty
KHOMNKY Ha WHOWKATOPbl BbIBOAUTCA 3a-
naHHoe Bpemsa cpabatbiBaHua GyannbHU-
ka. Nocne panbHelvx HaxaTuii 3agaH-
HOE BpEMsi MOXHO U3MEHATb aHanornyHo
YCTaHOBKE Tekywero Bpemenun. lNocne
HETBEPTOro Haxartus uHdopmauus o Bpe-
MeHn cpabaTbiBaHUa 3aHOCUTCA B SHEPTO-
HE3aBUCUMYIO MAaMATbL MUKPOKOHTpoNnepa
1 Hackl BO3BPALLAIOTCS B pabounii pexuvm.

SB6 — yMeHbLIaeT BblBEAEHHOE Ha
MHOWKATOP 3HaueHue.

Yacbl cobpaHbl B KOpnyce OT 4acos
"KBAPLI-025". OT HuX Xe uvCnonb3oBaH
TpaHcdopMaTop, HanpsxeHue Ha ero
BTOPW4HOM 0BMOTKE yMeHbilueHo 10 8 B
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pbl. Mpy BKNOYEHUN MUTAHUA MUKPOKOHT-
ponnep, Kpome Apyrux HeobxoAuMbix
onepauvn, NEepeHoCUT B ONepaTuBHYIO
namsaTb U3 3HEProHe3aBUCUMOW coxpa-
HEeHHOe TaM 3HaqeHue Bpemeru cpabartbi-
BaHus ByannbHvKa.

AvHamuueckan vHavkauus opraHu3o-
BaHa cnedylwymM o6pa3oM. MUKPOKOHT-
ponnep 3arpyxaet nocnenosatenbHbIM
KOAOM B caBurosbivi pervctp DD 1 vHdop-
Mauuvio ons BbiBoaa Ha uHaukarop HGH,

HasHaueHune KHOMOoK cnegyrowee:

SB1 — BKNOYAET U BLIK/IIOHAET 3BYKO-
BOW CUrHan, nogaBaeMblii B Ha4ane Kax-
noro uaca. Korpa curhan BbiKNKOYeEH,
BKNtOYEHa TouKa Ha nHavkarope HG4.

SB2 — nocne nepsoro Haxartusa Ha
KHOMNKY Ha4YunHaKwT MuUurate UHAOUKATOPbLI
HG3 n HG4 (paspsabl MuHyT). B atom
COCTOSIHUW C MOMOLLBIO KHOMOK SB4 1 SB6
MOXHO yBE€NuU4YuBaTb WM YMEHbLLUATb
3HauYeHue B 3TUX paspsaax. Takue xe one-

OTMaTbiBaHUEM BUTKOB. JleTann HOBbIX
HacoB CMOHTUPOBaHbI Ha neyarHow nnare
13 GONbrMPOBAHHOIO CTEKNOTEKCTONUTA,
yepTex KOTOpOW nokasaH Ha puc. 2.
MN306paxeHHy10 LWTPUXOBOM NMHWEN ne-
PEMBINKY OenalT u3 U30NMPOBAHHOMO
nposopa (Hanpumep, MIM®-0,12) nycra-
HaBNUBAIOT CO CTOPOHLI MEYATHbIX NPO-
BoaHukoB. OcTanbHble  NEPEeMbINKU
(HEN30NUpPOBAHHLIE) YCTAaHOBNEHbI CO
CTOPOHEI AieTanewn.
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fInaTa paccumTaHa Ha ycTaHoBKY No-
CTORAHHBbIX peaucTopos MIT wnn C2-33,
OKCUAHBIX KoHpeHcaTopoe K50-35 vawn
wumnopTHbix. Kongerncatopw C3, €5, C6
KEPAMUYECKME WAW NREHOYHbIE.
Ceetognonb L-34GD MOXHO 3aMeHUTH
OPYrUmMU C ANAMETPOM KOpRyca 3 MM, a
uHpukaropsl FYS-10012BUG — nwobu-
MU noaxodAwero pasMepa c obwumun
aHOAAMN 3NEeMENTOB. LIBeT cBeyYeHus

CBETOAUCAOB W WHOWKATOPOB — 3eNne-
HBIlA.

Ana MHAWKATOPOB NPEAYCMOTREHDb)
fnaHeny, cAenaHHblie u3 nanenei ann
MUKpOCXeM. 3BYKOBOW CMrHanwsatop
HA1 ycTaHOBNEH CO CTOPOHBI NEYATHBIX
npoBogrunkos. Apoccens L1 — AMM-0,2.
Aatunk Temnepatypsl DS1621 yctanos-
NEH B NAHENV, BLIHECEHHOW 3a npegentl
Kopnyca 4aCoB U COQDMHeHHOI:I C neusar-

HOU NNATOW XIyTOM M3 4eThipex NPoBOo-
gos. flepxartenn NUTUEBOrC 3NEMEHTA
G1 ¢cHAT Co CTapoil MaTEPUHCKOM ANEThI
KOMMBIOTEPA.

ﬁOrw fporparma MquOXOHTPQ
nepa wacos HaxoaUTCA HE HALEM H‘P-cepaepe

no anpecy <itp://tp.radio.ru/pub/2009/04/ |
. clok_beh.zip>.

Peaaxtup — A Aonrwi, rpaduxa — A, Jorrug



GSM-moanem B cuctemMme oxXpaHHOM

CUrHanamndauumum
B. HEQ®QEQOB, r. BpsaHck

TNpepnaraemspisi 6nok ynpasneHus n GSM-mogem npeacrasnsiior
cob0ii oxpaHHOe yCTPOHCTBO, KOTOPoe pa3pabarbiBanocs ANs ycra-
HOBKM B aBTOMOOGMNb, HO 06N1acTb ee UCNONb30BaHUA MOXeT BbITb

ropasgo wupe yu pasHoob6pasHee

— oxpaHa rapaxew, gas4, KBapTmp.

Hmest BO3MOXHOCTb yNpaBnisiTb BCTPOEHHbIM pene, Bnageney MoXxert
co3paBath MMUTaUMWIO NPUCYTCTBUSI NIOAENH Ha OXpaHeMOM O6b-
ekte. PeanmsoBaHa TaKxe BeCcbMa rnone3Hasi QyHKUUS — rnpocnym-
BaHue o6beKTa ¢ NOMOLYBIO BCTPOEHHOIro MUKpodoHa.

Xe HECKONbKO NeT UHTepec K cucrte-

MaM OXPaHHOWN CUrHanNn3auu ¢ nepe-
Daveln TpeBoxHoro curHana no GSM-ka-
Hany (C MoOMoLWBIO COTOBbIX TenedoHOB)
NOCTOAHHO pacTeT. HeonHokpaTtHble ny6-
nukaumn B xypxane "Pagvo”, Hanpumep
[1,2], ouesBuaHoe TOMy NoATBEPXAEHVE.
B HacTosiwee BpemMs cTana LoCTynHa
Gonblias Homenknatypa GSM-mopemos,
KakK npaswio, NPeBOCXoAsmnX Mobunb-
Hble TenedoHbl Mo HAAEXHOCTU U yaob-
CTBY YNpasieHUs ¢ MOMOLLbIO KOMIbioTe-
pa nAM MUKPOKOHTponnepa. Liena Takux
MOAEMOB fMllb HEMHOro NpesbiluaeT
CTOMMOCTb HEA0POrUX MOBUNbHBLIX Tene-
¢doHoB. CnegyeT oTMETUTL, HTO B Npoaa-

MW YCTPOMCTBAMU, UCMONL3YIOLLUMUN pac-
cbinky SMS, peanuzosaHHble B npepna-
raeMOM YCTPOWNCTBE [03BOH WU BO3MOX-
HOCTb NpocnyluBaHna obbekta Bnaaesb-
ueM (oanee aboHEHTOM) NPeaocTasnAioT
6onee WMpPoOKWE BO3MOXHOCTU Habnoae-
HUS 32 0OBLEKTOM U NPUHATUA NPaBUNbHO-
rO peLueHus.

OcHoBa 0OXpaHHOM CUCTEMBI — PACNPo-
CTPaHEHHbI U OTHOCUTENLHO HEAOPOron
GSM-mopem (TepmuHan) TC35iT wnum
MC35iIT. OH BbLINONHEH B YOAPOMPOYHOM
nNacTMaccoBOM Kopnyce, npeaHasHa-
HYEHHOM U1 3KCrnyarauvu B MpPOMblLL-
NEeHHbIX YCNOBUSAX MPU TEMNEpaType oKpy-
Xatowien cpeabl o1 —25 go +55 °C. Hanpsa-

ponnep unn NK. Mogem nogpepxusaer
aBTOMartMyeckoe onpeaeneHne CKopocTu
nepefayn aaHHbIx B uHtepsane ot 1200
no 115000 bog c napameTpamu rno ymon-
HYaHWIO: BOCEMb WHAOPMALUOHHBIX U
OfIH CTOMNOBLIN pa3psa 6e3 nposepku
YETHOCTM.

Mpu NporpaMMnpPoBaHNN U HACTPOIIKE
Mogema ucnonb3ytor AT komanabl GSM
07.05 n GSM 07.07. U3 Bcero ux MHOro-
obpasvsa ana peanvsauvuv npegnaraemo-
ro ycrponcrtea noTpebyloTcs TONbKo
necsTh.

ate0 — BbIKNIOUUTL 3x0 KomaHa,. MNpu
nepenaye KOMaHabl B MOZIEM OH NepenaeT
ee obpartHo. 3Ty PyHKUMIO HeobxoanmMo
BbIKOHUTb.

atv0 — oTBeyaTb Ha NONYYEHHYIO KO-
MaHay umdpoBbiM KogoM. Mogem MoxeT
oTBeYaTb Ha NPUHATYI0 KOMaHy Kak und-
pPOBLIM KOAOM, TaK 1 TEKCTOM. Harnpumep,
OTBET Ha NPUHATYIO KOMaHay MOXET OblTb
"OK" nnu "0". Ona ynpolleHns nporpam-
Mbl BblGepem oTeeT undpoBbIM KOAOM.

atq0 — oTBeYaTb Ha NPUHATLIE KOMaH-
obl. Mooem MOXeT 1 He oTBeyarb Ha npu-
HATbIE KOMaHbl, HO B 3TOM Cly4ae Mbl He
y3HaeMm, npuHaTa komawpa (orsetr "0")
unu Het (oTeeT "4"). OTBeNaTtb Ha NpuHN-
Tble KoMaHapl TenedoHy HeobxoaumMo.

ath — 3asepwnTs CoeauHeHve.

ata — npuHATL BbI3OB.

at+cpbs=sm — ucnonb3oBaTb TENe-
¢doHHyo kHury Ha SIM-kapte. Mogem
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XEe eCTb CUCTEeMbl OXPaHHOW CUrHanuaa-
uvn ¢ npumMexHeHnem GSM-kanana, Ho
CTOMMOCTb MX MOKa ELLEe BENUKA.
JocTonHcTBaMWU npeanaraemoro ycr-
poiicTBa ABASKIOTCA AOCTYMHOCTb KOMIMO-
HEHTOB U BbICOKas 3KCMnyaTaunoHHas
HaAEeXHOCTb. B cpaBHeHUM ¢ aHanoryHbl-

xeHve nutaHus — 8...30 B noctoskHoro
Toka. Monem cHabxeH pasvemMamu aons
nookmoyeHns tenedoHHon Tpybku, uc-
TOYHUKA MUTAHUS, BHELUHEW aHTEHHbI W
nepxarenem SIM-kapTtol. Ons ynpasne-
Hus no nocneposatensHoMy COM-nopry
(RS-232) MOXHO NMPUMEHUTb MUKPOKOHT-

MOXET XpaHuTb TenedoHHbIe HoMepa Kak
B COBCTBEHHOW MAaMATK, TaK U B NamsaTn
SIM-kapTbl. C kakoi namsaTtblo paborars,
3HAYEHNA He UMeeT, aBTOPoM BbibpaHa
TenedoHHas khura Ha SIM-kapre.

atd>2 — nHabparb BTOpPOIK HOMEP w3
TenedOHHON KHUIN.
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atd>3 — Habpatb TpeTuii Homep w3
TenedOHHOWN KHUM.

at+vts=9 — Habpartb umdpy 9. 3Ta
KOMaH[a ucnonb3osaHa Ans NOCbUIKU
KOPOTKUX TOHA/IbHbIX NMOCLINOK aBOHEHTY,
HanoMwHas o0 HeobxoAVMMOCTU NoATBep-
XOEeHWUA coevHeHus.

at+vts=919 — Habpartb undps 919.
31a ToHanbHasi NOCNeAoBaTENLHOCTL Ne-
penaeTcs npu ycrnewHom NOATBepXae-
HUW COEIVHEHWS.

attcpas — 3anpocutb cTatyc Tene-
¢oHa. Npu 3anpoce craryca Moaem oTee-
YaeT OfIHUM 13 Tpex 3HaqeHuin: "0" — ro-
TOB, OH FOTOB K HAaBopy HoMepa unu npue-
My BXOOsiLLero 3BoHka; "3" — sxopawuii
3BOHOK; "4" — MOAEM B COCTOSIHUM CO-
eavHeHun (Pasrosop).

B nepsbix BEpCUsiX ynpasnsioLLen npo-
rpaMMbl 3aNPoc cTaTyca He NpoBOAVNCH,
4YTO NPUBOAWAO K "32BUCAHMNIO” YCTPOUCT-
Ba B TOT MOMEHT, Kora aboHeHT, nony4yvs
BbI30B, TYT Xe ero "orbusan”. MNpuunHa
Takoro nosefeHust cuctembl 6bina Hai-
AeHa nocne NOAKNIOYEeHUs MoAema K
COM-nopry NK. Nepepnasas AT komaHabl
¢ knasuvartypel TK, 6bin0 BbIABNEHO, 4TO
npy GLICTPOW nNepepaye noapsa AByX v
6onee AT kOMaHpg MOOEM OTBEYAET NMLLb
Ha NOCNEAHIOI NPUHATYIO.

Cxema 6noka ynpasnexHus GSM-mope-
MOM nokasaHa Ha puc. 1. Ero ocHosa —
MUKPOKOHTponnep DD3, pabotatowmii no
nporpamMmMe, Kofibl KOTOPOIi NPUBELEHLI B
Tabnmue. Yactora KBapueBoOro pesoHa-
Topa ZQ2 sbibpaHa ona rnonyyeHws CraH-
HAPTHOIO 3HA4YeHWUss CKOPOCTWU aCUHXPOH-
HOro nocnenosaTensHoro nHtepgerica —
19200 Bon. Mukpocxema MAX232A (DD1)
npeobpasyeT cuUrHanbl MUKPOKOHTPONE-
pa (c TTN1 yposHaMW) 8 ABYXNOASipHbIE
curHansel uitepdeiica RS-232 ons moge-
Ma 1 06paTHO. NPUEMHUK TOHANbHBLIX CUF -
Hanos DTMF (Dual Tone Multi Frequency)
KP1008B>X18 (DD2) sknioqeH no Tnosoii
cxeme. Npyn [OCTOBEPHOM AETEKTUPOBA-
HWM [ABYX4ACTOTHOW NOCLINKA [BOWNHbLIN
KOA, NPUHATON unbpbl ycTaHaBNneBaeTcs
Ha Bbixogax Q1—Q4 v no cnaay umnyne-
ca Ha Bbixoge DSO, MuKpokoHTponnep
DD3 nepexoauT 8 pexum 06paboTku npe-
pbiBaHws.

HanpsxeHue nuTaHus MUKPOCXEM
DD1—DD3 ctabunuanpoBaHo NHTerpank-
HbIM cTabununsartopom DA1. Juoab VD2—
VD4 3amatoT BXoan MUKPOKOHTpONNe-
pa OT HaNpPsXEeHUs MNONOXUTENbHOW MOo-
NAPHOCTH, KOTOPOE eCTb B GOPTOBOI CETU
asTomMo6uns.

Ans noarotoBkn BCEro OXPaHHOro
ycTpoicTea k pabore Heobxoaumo 3anu-
caTb B TenedoHHyo kHury SIM-kapTbl nog
Ne 2 v Ne 3 TenedoHHble HoMepa, No KOTo-
pbiM ByneT ocyLLecTBNATLCS AO3BOH, CAe-
NaTb 3TO MOXHO C NOMOLLLIO MOBUNBLHOrO
TenedoHa, yctaHoBuB B Hero SIM-kapty
WK MoAKMNIONMB MOAEM K KOMNbIOTEpY U
ncnonb3ys AT komaHap! [3].

Nocne ycraHosku SIM-kapTel B MOOEM
K HEMy noakmoyatoT 6nok ynpasnernust. OH
OCYLECTBNSIET NPOBEPKY COCTOSHUS ABYX
NVHWIA curHanuadauuy, paboTaiowmx Ha
3aMbikanune (SF1) u pasmbikadve (SF2).
Npy BO3HVKHOBEHUW TPEBOXHOIO COObI-
TUA NPOUCXOOUT aHanNn3 COCTOSHUSA NU-
HuM B TeveHue 300 MC — 3TO TUMNOBOW
BPEMEHHOW NOPOT, NPUHATLIN B NPOMbILL-
NEHHBIX OXPaHHbIX YCTPONCTBax ons OT-
cevBaHua NOXHbIX cpabatbiBaHnin. Ecnu
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Mo WCTEYEHUN YKA3aHHOro WHTepBsana
COCTOSIHWE NVHWUK HEe u3amenuTcs, Gyaer
3adrKCUPOBAHO TPEBOXHOE COBLITUE W
HauHeTcst noovepenHbii Habop Homepos
13 TenedoHHON KHurn SIM-kapTbi.

Mpu ycnelwHom coeanHernn ¢ aboHeH-
TOM MPEefoCcTaBNAeTCs BO3MOXHOCTb Mpo-
CNYLIMBAHUSA KOHTPONUPYEMOro ob6bexTa,
rpw 3TOM C UHTEPBaNoM 5 ¢ aGOHEHT CNbl-
LUMT KOPOTKUE TOHANIbHLIE CUFHaNLI, Hamno-
MuHalowue o HeobxoaMMoCTM noaTeep-
ouTb coepuHeHve. lMNoareepxaeHve npo-
vexoaut npu Habope Ha TenedOHHOM
annaparte aboHeHTa undpbl 7 B pexume
ToHanbHoro Habopa Homepa. MobunbHbie
TenedoHbl paboTaloT TONLKO B TOHANBHOM
pexuvme, a ABYXCTaHAAPTHLIE cTauMoHap-
Hble AoMalLHve TenedoHbl, Kak Npasuno,
nepesognT B TOHaNbHLIN PeXUM Haxaru-
€M Ha KHOMNKy “*" knasuarypbi.

Ecnv He patb noarteepxneHve, ycT-
poWcTeo yepes 25 ¢ 3aBepLunT coeauHe-
HUe 1 BO30BHOBUT NOMBLITKA HDO3BOHUTLCA
no aboHenta. Bcero 6yner no nats no-

MbITOK Ha Kaxablii HOMEp, T. €. BCEro
necatb. Mpu orcytctBuM aboHeHTa wunu
noATeePXAeHUS YyCTPOMCTBO nepenger B
OEeXypHbIA pexuM paboTbl 40 BO3HUKHO-
BEHWS O4ePEeaHOr0 TPEBOXHOrO COBLITUS.

Monyyue noaTeepxaeHne, YCTPONCTBO
OTBEYAET XapaKTepHbIM (U3 TPEX TOHANb-
HbIX NOCBLINOK) CUTHAJIOM U NEPEXOOUT B
pexvM, MNO3BONKIOLLNK NPOCNYLINBATb
O6bEeKT OXpaHbl U C NOMOLLBIO KOHTaKTOB
K1.1 BkntoyaTh U BLIKIOYATL pasnuyHbie
WCMONHUTENbHbIE 3NEMEHTbl U Mexa-
HU3Mbl. s BKNOYeHUs pene aboHeHT,
Takke B TOHaNbHOM pexuvume, AONXeH
Habpate uudpy 1, OnNs BbIKNOHEHUS —
umdpy 2. Mo okoHuYaHUKM coepuHeHus
pene 6ynet sbiknouyeHo. Mpogonxurens-
HOCTb COEAVHEHUs orpaHuuyeHa Tpems
MUHYTaMW.

YCTPOMCTBO NO3BONSET MPUHMMATL
BXOJSLLME BbI30BbI. 3TO HEOBXOOUMO 015
KOHTpons paborocnocobHocTV 1 peanu-
3aumnn GyHKUMIA NpocnyLuvBaHug obbekTa
v ynpasneHus pene (MMUTaumm NpUcyTCT-
sust). OTnuumne anroputMa pabotbl ycT-
pOWCTBA B 3TOM Ciy4ae OT anropvuTMa npu
BO3HWKHOBEHWUN TPEBOXHOIO COGbITMR 3a-
KNOHAETCH NULbL B TOM, HTO CoeavHeHue
noaTeepxaath HeobssarensHo (Habopom
undpsl 7). Hepes 25 ¢ coeamHenne asto-
MaTU4HeCKU 3aBepLunTCa U YCTPONCTBO
BEPHETCS B AEXYPHbI PEXUM.

[MockonbKy yCTPOWCTBO MNaHuposa-
NOCb AN YCTaHOBKM B aBTOMOGUNb, 310
npeanonaraeT ero CKpbIToe pasMelleHve,
BNpOYEM, Kak 1 ans 6onblunMHCTBA aHano-
FUNHBIX YCTPOWCTB, MO3TOMY UHAVKATOP-
HbIt ceetoavion HL1 1 kHonka BKAOYEHUsS
(BblknioHeHUst) SB1 ypaneHbl OT Hero.
3pech TEPMUHBLI BKIKONEHUE U BbIKIOYE-
HUE MPUMEHUTENbHO K YCTPOWCTBY WUC-
NONb30BaHbI B CMbICNE €r0 NOCTAHOBKU Ha
OXpaHy U CHATUSE C OXpaHbl U HE OTHOCAT-
CSi K NUTAIOLLEMY HanpPsHXXeHUIO.

Pexumbl pabotel ycTpoincTea otobpa-
xaet ceeroavog HL1. MocTtosHHoe ceeve-
HWe — YCTPOICTBO BLIK/IIOHEHO, BCMbIXMBA-
€T 4acTo pexuM KoHdUrypaumm mogema,
PEeaKO YCTPOWCTBO BKJIKOYEHO U FOTOBO K
pabote. TpexkpaTHbie BCMbILLKN C May3oi
03HayaloT, 4TO YCTPOWCTBO HabupaeT Ho-
Mep aboHeHTa, AByKpaTHble — coeanHe-
Hve ¢ abOHEHTOM COCTOANOCH U YCTPOW-
CTBO OXWAAeT NnoarsepXaeHust coeguHe-
Husi. OHOKPaTHbIE BCMBILLKW C MPOOOIKU-
TENLHOV nay3on — NoATBeEpPXAeHVe nony-
4eHO N BO3MOXHO ynpaenaTb pene. AKyc-
Tuyeckuin curHanuaatop HA1 agybnupyert
HeKoTopble curHansl csetoguopa. lMpu
BK/IIONEHUW PA3AAloTCs ABa KOPOTKUX CUr-
Hana, NPy BbIKMOYEHNN — OAWH JUIMHHBIN.

KoHdurypuposaHvue wmogema npo-
ncxoauT aBTOMAaTUHECKU TMpUu Kaxaom
BK/IIOHEHMN U 3aK/OHaeTCsa B nepenaye
6nokoM ynpasneHnss B MOAEM Cneayto-
wen nocneposatensHocT AT komawAa:
ateO, atv0, atqO, at+cpbs=sm. Ha kax-
Lyt0 NepenaHHylo koMmaHay 6nok oxuaaer
nonoxutenoHbii oteer ("OK” wnu B
Hawewm cnyuae "0") B Tevwenue 3 c. Econ
oTBETa HeT, nepenaya rnoBTOPsETCs ewe
[Ba pasa, v Npu OTCYTCTBUN NONOXUTENb-
HOFO OTBETA CHUTAETCH, HTO MOAEM He
noaKIloHeH, n 6ok ynpaeneHns nepexo-
OUT B pexum “BolknoueHo".

KHorkoi SB1 BKAIOHAIOT UNU BbIKITKOHA-
10T YCTPOWUCTBO. [ns BKOHEHUA ee yaep-
XUBAKT B HaXatoM cocTosiHumn 2...3 C,
sblknoyeHuas — 5...6 c. Ona nutadHus
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YCTPOWCTBA XenatenbHO NMpUMEHUTL UC-
TONYHWK, NOCTPOEHHBIA aHANOrNYHO UCTOM-
Hukam GecnepeboiiHoro nutaHus. Ons
aBTOMOOWNLHOrO BapuaHTa aTo 03Ha4aeT,
4TO OCHOBHOW ByOeT ero akkyMynaTopHas
Garapes asTomobuns, a pe3epBHON —
paononHuTensHas Gatapes akkyMynaTto-
pPOB WUNU ranbBaHUHECKUX 3NEMEHTOB.
NopxMoYaloT UX K IMHUN NUTaHUS YCTPOWA-

crBa (koHTakT 1 Bunkun XP3) uepes passs-
3biBaowWwme avoabl. Ons crauvoHapHoro
BapnaHta B MOMELLEeHUsiX B KauvecTse
OCHOBHOrO MOXHO NPUMEHUTbL CEeTeBoMn
WCTOYHWK C BbIXOOHBLIM HaNpPsiXeHneMm
10...15 B v Tokom o 1,5 A. B kauectse
pPe3epBHOro UCTOYHWKA NUTaHUs NOJOoN-
DeT akkyMynsiTopHas 6atapes eMKOCTbIO
HEeCKONbKO amnep-4acos. XenatenbHo

npenycMoOTpeTb ee Noa3apsaKy OT ceTe-
BOr0 UCTONHWUKA NUTaHWS.

BOonbLUMHCTBO AeTanew pasMeLLeHbl Ha
ne4aTHoOM nnate w3 OAHOCTOPOHHE KN
ABYCTOPOHHE (PONLrMPOBAHHOIO CTEKNO-
TEKCTONUTA, YePTEX KOTOPOK NokasaH Ha
puc. 2. Npn cnons3oBaHUN ABYCTOPOH-
He OoNbrMPOBaHHOrO CTEKNOTEKCTONMUTA
NPOBONOYHLIE NEPEMBINKW, YCTAHOBMEH-
Hble CO CTOPOHbLI pas3MeLleHuss peranew,
3aMEHSI0T NeYaTHLIMU NPOBOAHUKAMU.

NpumMeHerbl pe3uctopbl MIT, C2-23,
OKCWAHbIE KOHAEHCATOPLI — UMMOPTHbIE,
ocTanbHble — K10-17, KM-5. TpaH3ucTtop
KT315A 3ameHUM Ha TPaH3UCTOpLI cepun
KT312, KT315, KT342, KT3102 ¢ niobbimu
6yKBEHHLIMW WHOEKCaMK, @ TPaH3UCTOP
KMN501A — Ha KN5016, KNS04A, KN50456,
BS170P, BSS88, crabunusatop 7805
MOXHO 3ameHuTb Ha KP142EH5A. Xena-
TeNbHO NPVYMEHUTbL MUKDOKOHTPONNEP,
vmeowuin B Mapkuposke Gykay “I”, yto
03Ha4aeT MHAYCTPUaNbHOE UCTNONHEHWE C
Gonee LWVPOKUM WHTepBanom pabouen
TeMneparyphbl.

Pene K1 — P3C10, wucnonHeHue
PC4.529.031-04, MOXHO NMPUMEHUTbL WU
apyroe ¢ paboumm HanpsixeHuem 12 B n
TOKOM cpabaTtbiBaHua He Gonee 100 MA,
€ro KOHTaKThl [OMKHbI GbiTb paccHnTaHbl
Ha KOMMYTaUMIO HanpsXeHus u Toka,
HeobX0AVMOro ONA NUTaHUS UCMONHU-
TENbHOro YyCTPOUCTBA. AKYCTUHECKUI N3-
nyqatens HA1 — puameTpom kopnyca
10...12 MM, CO BCTPOEHHLIM FreHEPaTOPOM
v pabouvm HanpsixeHvem 5...6 B. Bunku
XP1, XP2, XP3 — DB9M, RSJ v DB15 co-
OTBETCTBEHHO, KHomnka SB1 u ceetoouon
HL1 MoryT 6biTb No6bIMK.

Mnara ¢ paguoaeransaMv NoMeLLeHa B
CKNEeHHbI 13 NonNucTUpona Kopnyc.
BHewHwuin Bup ycTpoicTea BMecCTe C
MOJEMOM noka3aH Ha puc. 3. CobpaH-

Hoe 6e3 owunbok n n3 ucnpae-
HbIX geTanen yCTpouCTBO Ha-
cTpoiiku He Tpebyer. AH-
TeHHON MoxeT ObiTb nobas
GSM-aHTeHHa Kak NpOMbILL-
NeHHOro NPOU3BOACTBA, TaK U
camMopensHasi, B YepTe ropoaa
3TO He KpUTW4HO. Y astopa
paboraetr aHteHHa GSM-905,
3aKpenneHHas Ha Kpbiwe
rapaxa.
Mepen Hauanom pabotbl 8
MOAEM HEOBXOAWMO YCTaHo-
BuTb SIM-kapTy ¢ 3anucaHHbI-
MU TenecdoHHBIMU HOMEepamu,
3aTeM NOAKMNOHAIOT AHTEHHY,
610K ynpasneHusi, pasbeMbl n
NCTOMHUK NUTaHuna. Haxumalor
W yoepxvsaloT kHonky SB1 po
nony4eHust AByX KOPOTKWUX 3BY-
KOBbIX CWUrHanos, nNpu 3TOM
CBETOAVOL HauHeT 4acTo
BCNbLIXMBATb, YTO O3HA4aeT Ha-
4ano npoueaypbl KOHGUrypuw-
posaHus mopema. B cnywae
ycnexa yacrora BCNbILLEK
YMeHbLLIAeTCs, YTO yKa3blBaeT
Ha paboTocnocobHOCTL CUCTEMBI W
HaxoxneHwe wnendos curHanusauum 8
"He TPEBOXHOM" COCTOSIHUN.

Ecnv npo3syuvT DAWHHBIN 3BYKOBOW
CUrHan U CBETOAWO[, CBETUT NOCTORHHO —
6noKkoM ynpasneHus MofeM He oBHapy-
XeH, U Heo6x0ANMO NPOBEPUTL NPaBWUIb-
HOCTb MOHTaxa W pacnavkvu pa3bemos. B
HEKOTOPbIX CAy4Yasx AN OTLICKAHUS HEWC-
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PALINO Ne 4, 2009

NPaBHOCTEN MOXHO MOAKNIOHUTL 6noK
ynpasnexvs k MK. Npu nopknoueHun K
COM-nopry NK Hano vMetb B BUAY, HTO
pacnanka pasbema XP2 npusegeHa nns
noakmodeHus 61oka K MoaeMy, NMo3ToMy
ons ero nopknouenuna K MK Heobxoanmo
NOMEeHsATb MECTamn NMPOBOAHVKW, nayLime
KKOHTakTam 2 1 3. Nogknioyme Takmm obpa-
30M YCTPOICTBO M 3anycTvB OAHY U3 Tene-
KOMMYHUKALMOHHbIX MPOrpamM, Hanpumep
"HyperTerminal”, nMmelowytoca B COCTaBe
onepaumoHHoit cuctembl Windows, ¢ Ha-
cTporikammn nopt COMn, 19200/8/1/none
BK/IOYAOT 6nok ynpasneHus. Ha 3kpaHe
MOHUTOPA AOMKHBI NMOABNATLCS BbILLEONN-
caHHble AT KOManabl.

Ha nonyyeHHble KoMaHabl MOXHO OTBe-
™Tb HabopoM Ha knasuatype "OK" ons
komargbl ate0 v "0" ana ocTanbHbIX
komMang. lMocre Habopa "OK" wnn "0"
Heobx0ouMo HaxaTb knasuwwy "Enter”.

[Ana npoBepku M 3KCNEPUMEHTOB C
GSM-mogemom ero noakniovat K MK
CTaHOAPTHLIM KOMMbIOTEPHBIM Kabenem
ona COM-noprta. Ons nepepaum AT
KOMaHZ, MOXHO TakKxe BOCMONb30BaTbCA
nporpammori "HyperTerminal® ¢ Bbllwe-
npueefeHHBIMU HacTponkamu. Moapo6-
Hoe onucaHve mopema u AT Komangpl
MOXHO HanTu B UHTepHeTe [3].

JIUTEPATYPA

1. KyapswoB C. OxpaHHan curHanusauvs ¢
OrOBELLEHEM MO COTOBOMY kaHany. — Paauo,
2005, Ne 6, c. 42—45.

2. NMyrmH B. OxpaHHblii cUrHanuaartop Ha
ocHoBe MoBunbHoro TenedorHa. — Paguo, 2007,
Ne 8, ¢. 39.

3. <http://www.siemens-m2m.ru/
documents.htmi>.

OT pegakuymn. TeKCT u KOOkl NPOrpamMme! !
MUKDOKOHTPONINEPA HAaxXoAsiTCSl Ha Hallem
FTP-cepsepe o agpecy <ftp://ftp.radio.ru/
pub/2009/04/gsm.zip>.

Penaxrop — U. Hevaes, rpaguka — U. Hewaea,
¢oTto — aBTOpa

MuorokaHanbHble paguoynpas-
fieMbie  MOoAenu: BepToneThl,
camoneTbl, TaHKK!

Cynepxurbl:

MuHuaTiopHbii (14x6x11 cM) anekT-
puHeckuii, KoMHaTHbli, Ha WK ynpas-
nenun Bepronetr FJ-703. LleHa —
900 py6.

NonynsapHbIA 4-x KaHANbHBIN BEPTO-
net E-Sky LAMA V4. CoocHas cxema,
rupockon. Liena — 4450 py6.

[oTOBas K aKcnnyaTaumm NOIHONPU-
BOAHAs paavoynpasnsemMas MOAenb
6arrn Bazooka 1:8 RC Buggy ABC
4WD RTR 8 maciutabe 1:8 ¢ psurare-
nem BHYTpeHHero cropaHus. LexHa —
9900 pyb6.

Cpoenavite nopapok pebewky n cebe!
105318, r. Mockea, a/a 52, "MOCbIS-
TOPI™.

Ten. (495) 543-47-96; (985) 366-87-86.
post@dessy.ru . NoapobHee TyT:
www.dessy.ru .

* ok x

WHTepHeT-maraavx YUM-HH
MukpokoHTponnepsbl, paauoae-
Tanm, Kopnycst ana P3A noutoi.
http://www.chipnn.ru

CurHanusaTtop BO3ropaHus

O. WJIbWH, r. KazaHnb, TarapcraH

B cratbe onucaH CMrHanu3aTop BO3ropaHusi, 4yBCTBUTEJNIbHbINA
S/1eMEeHT KOTOPOro npeacrasnisier cobos namMeHsIoWni cBom napa-
MeTpbl nNopZ [BelcTBUEeM BbICOKOW Temnepartyps! ynabTpa3ByKOBOH
BONTHOBOZA U3 MegHOV NpoBosIoku. CUrHann3arop npuBoAnNTCS B BeH-
CTBMeE Tern/IOBbiM BO3AeHCTBUEM MNJIaMeHHN U npeaHasHa4yeH Ans ono-
BelyeHUsI 0 BO3ropaHuy rnpoTsXKeHHbIx o6bekToB, Hanpumep, Tpy6o-
NpoBOAOB, 3/IEKTPUYECKUX CUIIOBbIX JIMHUI U arperaTros.

H3BeCTHbI yCTPOMCTBA MOXAPHOW CUr-
HanM3auuv, TePMOYYBCTBUTENbHbIN
3NEeMEHT KOTOpbIX npeacTasnser cobon
TMOKYIO LUHYPONOAOOHYID KOHCTPYKLMIO,
MO3BONAIOLLYIO NPOK/IaAbIBaTL €10 B COOT-
BETCTBUU C PeNbedOM NOBEPXHOCTU KOHT-
ponvpyemoro obbekTa Ha 3HauuTensHble
paccTosHusA, Hanpumep, CurHanuaarop
noxapa/neperpesa ¢pvpmel Meggitt [1, 2],
a Takke YCTPOMUCTBO asapuinHOW noxap-
HOWM curHanusauuvm, onncaHxoe 8 [3].

3anonHsiowero Tpybky matepuana v 3aaa-
€TCA NVb €ro XMMUHYECKUM COCTaBOM.
MoaToMy o8 pasnNuHHbIX 3HaYeHWN Temne-
patypbl  cpabarbiBanus  Heobxooumo
UMETb HECKONbKO HYBCTBUTESNbHbLIX 3Ne-
MEHTOB U3 pa3HblX CMNaBoB, HTO AOPOro U
He Bcerga npueMNeMo Ha MnpakTuke.
HakoHel, KOHCTPYKUUA Takoro 4yBCTBU-
TENbHOMO 3N1EMEeHTA L0BONBbHO CNOXHA, TaK
KaK [OMKHA UCKAHaTh YTeWKy pacrinas-
NEHHOro Marepuana u3 3almTHol Tpyoku.
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HyBCTBUTENbLHLIN 3NEMEHT CUrHaNU3a-
Topa ¢pupmbl Meggitt npencrasnser co-
601 TEPMOCTOVKYIO TPYOKY, 3anONHEHHYIO
MHEPTHbIM ra3oM. HarpesaHnue anemenTa
BbI3blBAET MOBbLILEHWE AABNEHWS rasa u
cpabaTtbiBaHne NHEBMOPENE C KOHTaKTa-
MW, 3aMblkaHUEe KOTOPbIX CUrHaNu3npyer
0 CO30aHVUM aBapunHOn cuTyaumn. ITOT
cuUrHanu3aTtop npefHasHayeH ons ycra-
HOBKW HA NeTaTenbHble annaparbl U OTAu-
4aeTCs UCKNIOUUTENbHOW HAOEXHOCTbIO
paborul, 0aHako BeCbMa Jopor U NpakTu-
yecku HepocTyneH 6onblUMHCTBY psao-
BbIX NoTpebuTenen.

YctpoicTseo, npepnoxeHHoe 8 [3], ume-
€T HYBCTBUTENbHLINA 3NEMEHT B BUOE Tep-
MOCTOWNKOU TPYOKW, 3anOnHEHHOW nerko-
MNaBkUM CNNaBoM, Hepes KOTOPYIO OcyLLe-
CTBNAETCS aKycTuyeckas CBA3b WU3Ny-
HaTens v NPUEMHVIKa 3ByKa, PaCronNOXeH-
HbIX C €ro npoTUBOMONOXHbLIX KOHLOB.
Martepuan, Haxopsmiics BHYTpY Tpybku,
NpwY HarpeeaHUn NNasvuTCs, B pe3ynbrare
4Yero akyCTUHeCKas CBsidb MEeXAy uanyqa-
TeneM n NPUEMHUKOM ocnabesaer, HTo
CNYXUT OCHOBaHveM Ans GopMupoBaHmns
curHana onoseweHns 0 BO3HUKHOBEHUU
noxapa. lNMocne ycTpaHeHus noxapa ner-
KOMNaBskuiA MaTtepuan 4q4yBCTBUTENbHOIO
3neMeHTa NepexoauT B TBepaoe COCTOs-
HUe, aKyCTU4eCckas CBA3b BOCCTaHaBNMBa-
€TCS U YCTPOWCTBO BHOBL rOTOBO K pabote.

HepoctaTtkoM 3Toro yCTponcTBa MOXHO
CUYUTaTh TO, HTO 3amTHANA Tpybka akycTu-
YECKW LLYHTUPYET MECTO pacrnasneHus v
CHWXAET 4yBCTBUTENbHOCTb npubopa
BCIEACTBUE TOFO, HTO CUrHaU1 JoCTUraet
NPVYEMHUKA HE TOMBKO MO NErKornnaskoMy
Marepuasy, HaxoasLeMyca BHYTpU TpyD-
KW, HO 1 NO Marepvany ee camon. Kpome
TOrO, Temneparypa cpabarbiBaHus ornpe-
nensercs  TeMnepatypon  nnasnexHus

Huxe onucad curHanusatop Bo3ropa-
HUA, NPUHUMM AeNCTBUA KOTOPOro 6nmsok
K npennoxeHHomy B [3], HO ¢ 4yBCTBU-
TeNbHbLIM 37IEMEHTOM, MPEACTABNSIOLUM
co6oW rMbKuin NPOBOA U3 TEPMOCTONKOIO
meTtanna. Mpy BO3HUKHOBEHWMU BO3ropa-
HUSA U BO3ENCTBUM NNamMeHn Ha YyBCTBU-
TENbHLIN 3NEMEHT B 30HE BO3OENCTBUS
obpa3syeTcs yNaCTOK C NOBLILLEHHOW TEM-
nepatypoin. Cneacreve atoro — u3MeHe-
HWe CKOPOCTU pacnpoCTpaHeHus ynbTpa-
3BYKOBbIX BOSH B HYyBCTBUTENbHOM 3/e-
MEeHTEe U pacceuBaHue uUx 3Heprun Ha
06pa30BaBLLENCS aKyCTUHECKOW HEOAQHO-
POAHOCTU, B pE3YyNbTaTe Hero U3MeHseT-
CA BONHOBAs KapTuHa Ha Bxoae npuemMHo-
ro ycTpoincTea. AMNAUTYaHbIE USMEHEHUS
3TON KapTUHbI aHanU3upylTcs B Npu-
eMHOM ycTponcTsee. [Mpn AOCTUXEHUU
VMU MOPOFrOBOro 3HadeHus BbipabartbiBa-
€TCS CUrHan OMoBELLEHNS O BO3ropaHuu,
BOCMPOM3BOAUMbBIA Y3/10M WUHAUKAUUW.
Mocne ycTpaHeHns BO3ropaHnst U CHUXe-
HWSA TeMmnepartypbl YyBCTBUTENbLHOIO ane-
MeHTa aKyCTUHecKas CBsidb MexXay nepe-
[AWMM U NPUEMHbIM  YCTPONCTBaMU
BOCCTaHaBWBAETCA A0 NepBOHA4anbLHOro
YPOBHS U CUFHANN3aTop BHOBb FOTOB K
pabore.

TexHU4YeCcKue XxapakTepucTuKmu

Temneparypa cpabatbiBaHus,

°C,Hebonee .................. 200
Bpemsa cpabarbiBaHus, C, He

Gonee ...l 15
Bpemsa BoccTaHosneHus, ¢, He

Gonee ... 30
OnvHa  TepMouyBCTBUTENb-

HOPO 3NEMEHTA, M, HE MeHee ... ... 1
Pabouyas yactora, KMy .. ......... 80x10

Hanpsixexve nutanus, B



Hapwme. 1 nokasara cxema nepenaroe-
rO yCTpoWcTea curHanuaaropa. B HeM rexe-
paTop UMMYNbCOB YNETPa3ByKOBOW YaCTOTbI
BbiNofiHeH Ha MuKpocxeme DA2. Uenb
R2R3C3 onpepnenset yactoty konebanuin. K
BbIXOAY reHepaTopa NOAK/IIOHEH Mbe303MNeK-
TpUHECKUI m3nyYatens ynotpassyka BQ1.
NuTaeTtca nepepativk Hanpsxexvem 27 B
Yyepe3 uHTerpanbHblii ctabunusatop DA1.
Crabunutpor VD1 racut mn3bbITok Hanps-
XeHus, MocTynatowlero Ha crabunusarop,
YTO YMEHbLLAET PACCEMBAEMYIO NOCNEAHUM

QY KP1407YO3 MOXHO 3aMeHUTb
1407¥03 vnn K1407Y[3, otnuuaowmmcs
TUMNOM Kopnyca. YeTblpHaauaTU3bIBOAHLIN
komnaparop K554CA3 moxert ObiTb 3ame-
HeH uMnopTtHeiM LM311N-14, a Takxe (c
YHETOM Pa3nNuunii B LLOKONEBKE) BOCHMU-
BbiBOOHbIMU  KP554CA3, K521CA3,
521CA3, LM311H, LM311M. BmecTo uH-
TerpanbHbix cTtabunusatopos 78L08,
78L15 BO3MOXHO MCMONL30BAHME OTEYECT-
BeHHbIX  ananoros  KP1157EH802A,
KP1157EH1502A cooTtBeTcTBeHHO. [be-

B 3aioueHne cnenyer oTMEeTUTb, HTO
MPU YCTaHOBKE CUrHanu3aTopa Ha o6b-
eKTe Heo6XOOUMO NPUHATL MEPLI, UCKNIO-
HalLve BNUSHUE BbICOKOHACTOTHON BUO-
paumn o6bekTa n Co31aBaeMoro UM aky-
CTUHECKOrO LUyMa Ha YYBCTBUTENbHbLIN
3neMeHT. ITO AEenaloT, HanpuMmep, NyTem
MOHTaXa 3M1eMEeHTa Ha 3BYKOM3ONMPYIO-
wmx onopax. O6vekTbl 6onbLLOYK Nnowaam
MM 06beMA KOHTPONMPYIOT 3a CHET U3ru-
6a 4yBCTBUTENLHOIO 3NEMEHTA BOKPYF
obbekra cornacHo ero popme.
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Puc. 2

MOWHOCTb. MMpu nuTaHuu HanpsxeHnem
MeHee 27 B cTabunuTpoH MOXHO WUCKNIO-
ynTb. Konperncatopbl C1, C2 — anemerTbl
dunbTpaumm B uenn nutanma. Ceetoaunosn
HL1 n peaucTtop R1 06pasyioT y3en nHon-
KaLWK BKIIOYEHWNS HAMPSHKEHWSE MUTaHNSA.

Ha puc. 2 nsobpaxeHa cxema npu-
eMHOro yctpoiictea curHanuaaropa. OHo
COCTOUT U3 NbE30AKYCTUHECKOro Npeobpa-
3oearens BM1, ycunurens Ha OY DA1 ¢
LensaMM CMeLLeHuss u obpartHon cBs3u,
aMnNNUTyaHoro aetektopa Ha auogax VD1,
VD2, y3na cpaBHEHUs Ha KOMMaparope
HanpsxeHua DA2, ctabunusaropa Hanps-
xeHua nutanma DA1. Csetoguop HL1 n
peanctop R1 o6pa3yor y3en uHaukauum
BKJIOYEHUA HAMPSXEHNS NUTaHWS, @ CBETO-
aviop, HL2 n uanyyartens 3syka HA1 — y3en
nHankauum Bo3ropaHus. MoAcTpoeyHbl
peauctop R8 cnyxut pna perynnposku
KoadpduumneHTa ycunernus ycunutens, a c
nomowbio R11 ycranasnuealoT nopor cpa-
6arbiBaHNs y3na cpasHeHus (TeMnepartypy
cpabarbiBaHvs curHanuaaropa).

Hdetanu nepenawwwero v NpUeMHoro
YCTPOUCTB CMOHTUPOBAHbLI HABECHbLIM
cnocoboM Ha MakeTHbIX nnatax. B kaue-
CTBE YYBCTBUTENbHOFO 3NEMEHTA UCMONb-
30BaH OTPE30K MEeAHOro nposoga ava-
MeTpoM 2 MM 1 gnuroit 1,5 M. Ero npoTu-
BOMNOSIOXHBIE KOHLbI MPUNasHbl K MeMbpa-
Ham npeobpa3oBarenei, 06pa3ys akycTu-
YECKYHIO IMHUIO CBA3N MeXay HUMU.

OkcupaHble KOHOEHCAaTOpbl UCNONL30-
BaHbl K53-52, HO ONYCTUMO NpUMEHATL 1
Opyrve TaHTanoBsble unn HMobuesble, Ha-
npumep K53-4. Kepamuieckue koHpeHca-
Topbl — K10-176 (nnn KM-3—KM-6). lNMo-
CTOsiHHbIE pe3ucTopbl C2-33 (Bo3MoxHasn
3ameHa — C2-23, MNT, OMNT), noacTpo-
eyHble — Cl3-39A (unu CN3-37, Pl1-48).
Ceetoavogbl AJI307BM MOXHO 3aMEHUTb
NO6LIMY ApYruMK, Hanpumep, us cepuu
AN316. BmecTo Muralowero ceeroguona
L-816BID ponycTUMO MCMONb30BaTh aHa-
NOrNYHBIA, Hanpumep L-796BID.

Avoasl O9B MoxHO 3ameHuTb avopa-
MW 3TOWN Xe cepum ¢ ByKBEHHbIMU NHOEK~
camu N'—J1 nnu repmaHveBbiMU APYrux
cepuin, Hanpumep, 02, 010, 018, 020,
A310—312, ra107, rgao2, roso7.

30akycTuyeckme npeobpasosarenv BQ1,
BM1 — GeckoprnyCHble TPEXBLIBOAHLIE 3a-
pY6EexXHOro NPOV3BOACTBA (NPEANONOXU-
TenbHo FML-34.7T-2.9B1-L).

Hanaxwneanune curHanuaaropa 3ako-
YyaeTcs B yCTaHOBKe pe3ucTtopom R3 nepe-
[AOLLEro yCTPOWCTBA HaCcTOThl YNbTPa3sy-
KOBbIX kKonebaHuiA, Npy KOTOPO ypOBEHbL
curHana Ha sbixoge Mukpocxembl DA2
NPUEMHOrO YCTPONCTBA MakCcUManeH, npu
3TOM MOACTPOMKON peauctopa R8 nobu-
BalOTCA OTCYTCTBUS OFPaHU4EHNs curHana
Ha BbIXOOE YKA3aHHON MUKPOCXEMbI.
3aremM HarpesaloT (Hanpumep, Ha nname-
HU CNUPTOBKW unun ceeun) Hebonbluoi
YHaCTOK HYBCTBUTENLHOIO 3NEMEHTa U Ha-
6n104aI0T YMEHbLUEHWe aMMUTyabl Bbi-
X0OHOro curHana mukpocxembl DA2, a
TAKKE 3HAYEHWUA MOCTOSHHOIO Hampsxe-
HUSA Ha HEWHBEPTUPYIOLLEM BXoAe Komna-
patopa DA3 npuemHoro ycrtpoictea. 3a
10...15 ¢ HarpeBaHns aMnNIUTyaa curHana
Ha BbIXOAE MWKPOCXEMb! JOMKHA MRasBHO
YMEHbLUNTLCS NPUBNN3UTENBHO BOBOE.

MopctpoeyHbiM pe3auctopom R11 go-
6usaloTca cpabarbiBaHusa Komnaparopa
DA3, npu atom ceetoguon HL2 ponxer
HayaTb Muratb, a uanysatens HA1 —
134asaTh NPEpbIBUCTLIN 3BYK. 3aTeM cne-
ayeT ybeauTbes, 4TO NPU OCTLIBAHWM YyB-
CTBUTENIBHOTO 3NIEMEHTA CUMHANN3aTop
BO3BpALLAETCS B MCXOOHOE COCTOsIHWE:
ceeroguoa HL2 n 3sykoBas curHanuaaumvs
BbIKNIOYEHB!, aMIINTYAA CUFHANa Ha BbIXO-
ne Mmukpocxembl DA2 BepHynach kK npex-
HEMY 3HAYEHNIO.

B HekoTopbix cny4asx MOXET OKasaTb-
C$l, NTO NPU HArPeBaHUM HyBCTBUTENBHOMO
3NeMeHTa YPOBEHb CuUrHana Ha BbIXoAe
Mukpocxembl DA1 npuemMHoro yctporncrsa
He YyMEHbLUAeTCs, a yBennymMeaeTcs. 3To
ABNAETCA CNeACTBUEM BONHOBOIO Xapak-
Tepa pacnpoCTpaHeHus ynbTpassyka wu
HannaveM uHTepdepeHUNOHRBLIX ABNEHNI
B aKyCTWUHECKOM BONHOBOAE, CBA3bIBAD-
WeM nepenawllee u npueMHoe ycTpon-
cTBa curHanuaaropa. B atom cnyuae cne-
OyeT N3MEHUTbL YacTOTy reHeparopa ynb-
TPasByKOBbLIX WMMYNbCOB NEpeaarowero
yCTPOMCTBA UNU U3MEHUTb OANHY HyB-
CTBUTENBHOIO 3NeMeHTa.

CUrHann3aTop MoXHO UCMoNb30BaThL U
B KayecTse oxpaHHoro. MNpu nprvkocHose-
HUM K 4yBCTBUTESIbHOMY 3NIEMEHTY, Hanpui-
Mep pykoi, B MecTe kacanus obpasyerca
aKycTUyeckas HeoaHOPOAHOCTb, ocnab-
NIAIOLLANA aKYCTUHECKYIO CBA3b MeXAay Npu-
€MHVIKOM U1 NepeaaTiMKOM, YTO U BbI30BET
cpabatbiBaHue curHanusaropa.

JWUTEPATYPA

1. [aTymkuv CUCTEMBI MOXAPHOW CUrHaNM3a-
umu npou3eoacTea Meggitt Safety Systems inc.
(ClWA). — <http://www.abris.sp.ru/RUS/
fire_detectors.htmi>.

2. Jatiuk  noxapa. — <http://www.
vibro-meter.ru/meggitt/FD-801.htm>.

3. KonHoB B., ®OMKUH A. YCTPOWCTBO
aBapWHOWN MOXapHOW curHanuaaumu. MNarenT
P® Ne 2315362. — blonnerteHb u3obpeTeHni,
2008, Ne 2.

Pepaktop — A. [onrwii, rpagpvka — A. fJonruii

«MO3bIBHOW+»
MPEONTATAET PAOVMOHABOPDI:
PH-3 KB SSB p/cT. Ha 160, 80 m
PH-7 KB SSB p/cT. Ha 160, 80, 40, 20 M
PH-9 vactoromep
PH-134YM p/cT. Ha 2 M
PH-15 CUHTES3 p/cT. Ha 9 anan.
603163, . H. Hosropon, a/a 49
«MO3bIBHOW+»
Ten. (831) 417-88-04
E-mail: pozyvnoi@mail.ru

* * *

McTouHMKKM, GNOKU MUTaHWSA, paamo-
Habopbl, geTany, A03UMETPbl, CTaHKu
TOKAPHO-CBEPNUNbHbLIE, HAMOTOYHbLIE,
NNacTMaccoBble U3aenus.

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

E-mail: fai26@yandex.ru

* * *

P/pneranu orey. u umn. 9000 Tunos,
KHUIK, KoMMbloTepel, 0.

Baw konsept. 190013, C.-Nertep-
6ypr, a/a 93, Kucenesoii.
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ANIEKTPOHUKA 3A PYJIEM

Ten. 607-88-18

NMpuem cTatein: mall@radio.ru
Bonpocet: consult@radio.ru

PAZNO Ne 4, 2009

( BO3BPALASCH K

HAMEYATAHHOMY )

B. LLikunbMmeHckuii. "Bnok 3axuranmsa — perynstop yrna 03
Ha mukpokonTponnepe PIC16F676". — Pagvo, 2008, Ne 11, . 36—38.

Ynomsinyras crartesi Bei3Bana 60bLIOH MHTEPEC y YuTaTenen Xxyp-
Hana, o 4eM cBMAEeTeIbCTBYEeT NOTOK NUCEM B PEAaKLMIO C Pa3NNYHbI-
MM BONpocamMy U NPEeRsIoXeHNsIMHN. YunuTbiBasi CIOXUBLLYIOCS] CUTya-
yMIio, Mbl NONPOCUIN aBTOPa BEPHYTHLCS K 3TOH Teme. N3 ero oreeToB
¥ KOMMeHTapueB COCTaB/IeHa NnomelyeHHas Huxe nybnvkayus.

a4Hy C HAMOMWHAHWS O TOM, 4TO BEpCUst
A X nporpammel koHTponnepa 6noka 3axu-
raHua FUOZ~676.HEX, nomelieHHas Ha
FTP-cepsepe pepakuvv no appecy <ftp://
ftp.radio.ru/pub/2008/11/bl_zg.zip>,
rNo3BONsieT pacllnpyTb Npeaensl perynu-
posaHusa yrna O3 B CTOPOHY Manbix 060po-
TOB N0 450 MVH™', yTO ynyywmno pabory
nBuratens Ha xonocTbix oboportax. B npo-
rpaMMHyI0 NaMmsTb 3anvcaHa ewe opHa
Tabnuua kanMbpoBKKW, AAKOWAs BO3MOX-
HOCTb GOPMUPOBATL NPAKTUHECKN NIOGYI0
3aBMCUMOCTL yrna O3 OT 4acToThl Bpalle-
HWst KONEHYATOro Bana AsuraTens v crene-
HW pa3pexeHus BO BNYCKHOM KONNeKTope.

MK PIC12F629 n PIC12F675", 8 "Pagno”,
2009, Ne 3, c. 22, 23.

[ng aToro nocne yctaHOBKW B MUKPO-
KOHTpONNEep OCHOBHOWM NPOrpamMMbl, KOHT-
ponupys 4acToTy Ha ero Bbixoge X2
(BbIBOA 3), NMOOYEPEAHO 3anuUCbIBaKOT B
YNOMSHYTYIO BblLLE SiHEliKy pa3Hble Kannb-
POBONHBIE KO[bl U 3aNUCLIBAIOT COOTBET-
CTByIOWME 3HauYeHust 4YacToTbl. B Gonb-
LUMHCTBE Cnyyaes A0CTAaTO4HO UCNONbL30-
BaTb koAbl n3 psoa 3410H, 3420H,...,
34A0H, 34BOH, ..., 34FOH (3pecb uucno
34 — ko uHcTpykuum retiw). Mo nonyyeH-
HbIM 3anu1csM BbIBUPAIOT Takow KoA, KOTO-
Dbii MaKCUMaNBHO TOYHO COOTBETCTBYET

~ Appec - MpoMaMMHON Koae
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Puc. 1
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yactote 1 My Ha BbIBOAE 3 MUKPOKOHT-
ponnepa.

- Bnok 3axuraHus paccunTaH Ha pabo-

cTvkn perynuposanus ot K 896.8 L1820 =y o varviikoin saxuranms B117A c
paspexeHust BO BNYCKHOM R14 : CONPOTUBNEHWEM NEPBUHHON OBMOTKM
KONNEKTOPE yaanochb ycT- 1,5k 8§ 3,07... 3,50m. K BbiBOy KaTyLikw,

PaHUTL Tak HasbiBaemble puc 2
npoBanbl  MOLWHOCTW",
BO3HUKAIOWME NPV pes-
KOM OTKpBLIBAHUW OpOC-

DD1 PICI6F84A

X coeavHeHHOMY C KONNEKTOPOM TpaH3uec-

Topa VT2 (cMm. puc. 2 B obcyxaaemMon
DDt PICI2F675

v R4 KR8 K R4 KR8
CeNnbHOW 3acNoHKW  Ha K SErRncyTrazl Ay [ P F
GONbLIOA yron, B WHTEp-  o; 02— 7 Kan  KR3,VD2, 71— 5 Ko
Bane YacToThl Bpawienus 'wroe blop | o : 275 [ep GP1 .
KoneHuatoro - sana vD3,02 W vD4  vD3,(2 17 VD4
900...1500 MuH ™. +/ +

Nepen nporpammupo- ¢ YOAL1 r1v /5:;/1) LU
BaHNEM MUKpOKOHTPON- [~ 160 T~ [ x5 |t 6 xelP—
nepa B 6ydep nporpamMm- 0 (chododn)
HOW NMamsaTn NporpamMma- '-I l] 701 4 My 6)
Topa no aapecy O3FFH }1
(cm. dparMeHT CKpUHLLIO- j- a) (630 Puc. 3

Ta Ha puc. 1) Heobxoau-
MO 3anucatb KannbpoBOYHbLIN KO TakTu-
PYIOLLErO reHepartopa CBOEro MUKPOKOHT-
ponnepa (34xxH), vHaye nporpamma
pabortatb He Gymet (3auvknutcsa). Ecnu
3HauYeHWe 3aBOACKON Kanubposku He
6bINO CBOEBPEMEHHO COXPaHeHo, ero npu
HanMuum YactoToMepa MOXHO nopobpatb
ONbITHLIM NYTEM.

06 aTom, kcTatn, noapobHO pacckasa-
Ho B cTatbe A. Jonroro "O HacTpolike Tak-
ToBoro RC-reHepatopa, BCTPOEHHOIO B

crarbe), u Kk 06wemMy Nposoay xenarensHo
NOAKNIOYUTL  KOHOAEHCATop €MKOCTbIO
0,25 mk® Ha HanpsixeHue 630 B ¢ co-
eAVHeHHbIM nocnenosaTensHo Pe3nucTo-
pom conpotueneHwem 10 Om n mow-
HOCTbIO 2 BT. B 3TO# Lieny MOXHO UCNOoNb-
30BaTh KOHAEHCATOP NpepbLiBaTenst KOH-
TaKTHOV CUCTEMBI 3aXUraHus.

Nocne noaxnioyYeHus  YNOMSIHYTOW
RC-uenu ysenuuunacb pAUTENbHOCTL WU
HECKOMNbKO YMEHbLUUNACh aMNInTyaa uM-

NynbCca HanpPsXeHUst Ha KONNEKTope TpaH-
3uctopa VT2 B MOMEHT €ro 3aKpbiBaHus.
3T0 ynyuwaer socnnameHeHve obeaHeH-
HOW TOMMBHOW CMECU U npepoxpaHser
TpaH3ucTop ot npobos.

Ecnu saw asTomobunb ocHawleH 6no-
KOM 3NEKTPOHHOr0 3aXwraHusi, npepbisa-
TENEM C AAaTyvkoM Xonna v KaTylukou
3axuraHua 27.3705 (c conpotusneHviem
nepauuHoit o6motkn 0,45+0,05 Om), no-
rMHHO UCNONbL30BaTh MMeoWwmiics 6nok
3aXuraHvs, a onucaHHoe YCTPOWCTBO Ha
MUKPOKOHTponnepe GyaeT Cnyxutb TONb-
Ko perynstopom yrna O3. B aTom cnyyae
TpaHaucTop VT2 u pe3uctop R7 He ycra-
HaBNUBAIOT, @ KONNEKTOp TpaH3ucTopa
VT1 nogknosatoT Kk Bxoay 6noka 3axura-
Hus. BxogHyio uenb cobupatoT no cxeme
Ha puc. 3 B TOI xe cTaTbe. B Tex cnyyasx,
korga otMesatores cbon B pabote 6noka,
cnefyer BKIOHNUTL HENOCPEACTBEHHO B
pa3pbiB uenu Ga3bl TpaH3uctopa VT3
peaucTtop conpoTtusneHuemM 10...15 kOm.

Tem pagvoniobutensiM, KOTOpble 3a-
TPYAHSAIOTCA U3roTOBUTL ONMUCaHHBIN 610K
8 NONHOW KOMMNEKTauu1, MOXHO nocose-
TOBaTb OTKa3aTbCs OT MarHUTO3NeKTpuUe-
CKOrO [aTyvKa paspexeHus, OCTasuB Ha
MeCTe BakyyMHbili perynaTop. Nepen ycra-
HoBkOW 6noka Ha asToMOOGWUNbL HeoO6-
XOANMO YCTPaHUTL NOBT NOAWVNHYKR, Ha
060iMEe KOTOPOro YKPENNEH NpepbLIBaTEND.

Onementwl L1, C4, R10, R11, VD5
(pvc. 2) He ycTaHasnusaloT. Ha sxon ALN
MWKPOKOHTpoONnepa (BbiBoa 8) nopator
NocTOsHHOE HanpsXeHe C Pe3UCTUBHOIO
LENUTENsi, CXeMa KOTOPOro nokasaHa Ha
puc. 2. Npu perynuposke yao6HO BocC-
NONbL30BATLCS NEPEMEHHBIM PE3VCTOPOM,
KOTOPbLIi NO OKOHYAHUW HanaxvsaHus
06bLIYHO 3aMEHAIOT NOCTOAHHBbIMU.

M3meHns HanpsixeHwe Ha exope ALl 8
npenenax 0,6...0,9 B, MOXHO nonyuutb
cemencTBo 3asucumocten yrma O3 ot
4acTOTbl BPALLUEHUs KONEH4YaToro Bana.
Ons peuratenss asTomobuns BA3-2103
ONTUMANBLHOE 3HA4YeHWe HanpsiXeHwus Ha
sxopne ALIN pasHo 0,85 B (npu HauanbHOM
yrne No OTHOWEHWIO K BEpXHEeN MepTBom
TO4KE, paBHOM Hynio). [ins apyrux nsura-
Tenei HanpsxeHvwe cnenyetr nopobparb
3KCMNEPVYMEHTaNLHO, NOCNe YCTaHOBKU
6noka B aBToMOOWUNbL. [ONMONHWUTERBHO
koppekTupyloT yron O3 noBopotom npe-

/
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/
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0 i
450 900
Puc. 4

puiBatens—pacnpegenutens  OTHOCK-
TENLHO NONOXEHUS, COOTBETCTBYHOLLErO
BEPXHEWU MEPTBOW TONKE.

Lna paguoniobutenei, UCNbITbIBAIOLWMX
3aTpyaHeHust B NpUobpeTeH MUKPOKOHT-
ponnepa PIC16F676, npepnaraid ynpo-
LIeHHble BapuaHThl 6noka Ha Gonee pac-
npocTpaHeHHbix PIC16F84A v PIC12F675.
O6a sapvaHTa 6noka dopmrpytoT yron 03
TONBKO MO H2CTOTE BPALLEeHWsi KONeHYaToro
Ba1a; KOPPEKLUMIO NO Pa3PEXEHUIO BbINON-
HSIET BaKyyM-KOPPEKTOp asTomMobuns.

- 4—4+ 1—-4 1-3
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BapuaHTbl OTAMYAIOTCS TONBKO BKJIKOYE-
HUEM MUKPOKOHTponnepa (puc. 3,a u 6).
Ha puc. 4 nokasaH rpadpmk 3aBUCUMOCTU
yrna O3 ¢ oT YacToThl BpaweHns N ko-
neH4aroro Bana, GpopMUPYEMbIA NPo-
rpammamn FUOZ+84A.HEX 1 FUOZ+
675.HEX. Ha yuactke N=0...450 muH ™" yron
03 ¢=0, a panee, npu yactote N ot 450 o
900 MuH ", yron O3 NMHENHO yBenmunBaeT-
caor5009 rpan. C yBennyeHneM 060poToB
00 2800 MuH ' rpadmk NpoxoauT no rpa-
HUUEe getoHaumu, a 3ateMm go 6000 MuH™
COOTBETCTBYET OntumansHomy yry O3 ans
3TOro 4aCTOTHOrO y4acTka. [pwn yactote
BpalleHns Gonee 6000 muH ' yron O3
paBeH Hynio (018 TOro, 4Tobbl 3aWMTUTL
ABUratenb OT Pa3pyLUEeHUs NpW NpPeBbILLe-
HUM MaKCMMaSTbHO fIONYCTUMBIX 0B0POTOB).

HauanbHein yron O3, BO3MOXHO, npu-
[ETCA CKOPPEKTUPOBATL NMOBOPOTOM KOpP-
nyca npepbiBaTens—pacnpenennrens B
MWHYCOBYIO CTOPOHY Ha 2...3 rpag. OTHO-
CUTENBHO BEPXHEN MEPTBOMN TOHKM.

MNpy NporpaMMUpPOBaHUN MUKPOKOHT-
ponnepa He 3abyabTe 3anucatb B €ro
namsaTte (B aveiiky O3FFH) kanubpoBky
TaKTUPYIOLLEro reHeparopa.

Paboty 6noka 3axuraHusi Ha ppyrux
TMNax ABuratenen s He NPoOBEPSN, HO eCTb
NONOXUTESBHBIN ONbIT €10 NPUMEHEHUS Ha

"LindpoBoit perynstop yrna onepexenns
3axuranusa” (Pagnoexeroghuk, 1991).
3artem nonyyenHbie GopMyIbl KONMMPYIOT B
pacuet FUOZ+84A.XLS 1 paccyvTbiBalOT
HOBYIO NPOrpPaMmy.

MNonyueHHylo HOBYIO Tabnuuy kanmbpo-
BOK (cocTosiyio u3 227 WHCTPYKUWA
retlw.xx) KONMPYIOT B UCXOOHLIA TEKCT
nporpaMmbl BMECTO cTapoi. EguHcTBEH-
HOE OrpaHNyeERNE — AECATUYHOE YUCNO XX
He ponxHo BbiTb Gonbwe 255. B ¢aiine
pacuetr FUOZ+84A.XLS paHo kpartkoe
onucaHuve paboTbl ¢ Tabnuuen.

AHanoOrMyHoO pPaccynTLIBAOT NPOrpam-
My FUOZ~676.HEX c Toin nuwb pasHu-
LLeM, 4TO 30€Cb MOXHO U3MERSTb aBe Tab-
Nnubl KaNMBPOBOK — AN BEPXHEN rpaHn-
ubl uameHenus yrna O3 n ans HuwxHen. ns
3TOro Mcnone3yloT (MuH.)FUOZ~676.XLS
n pacuer FUOZ~676.XLS. 3atem ncxon-
HbI TEKCT NPOrpaMMbl C HOBbIMU Kanmnb-
POBOYHBIMK TabnuuaMm TPaHCAUPYIOT C
nomowblo MPASM, 1 nonyyeHHbil B pe-
synstrate HEX-daitn 3annceIBaloT B MUK-
pokoHTponnep. padpukn, NOCTPOEHHLIE
no Tabnuuam, MCnonb3yloT NPU WUHCTPY-
MeHTanbHOM NPOoBeEpPKE 3Haqerni yrna 03,
dopMUpyeMbIx 610KOM 3aXKUranms.

TeM, KTO 3axoueT 3aH\TbCH 3KCrnepu-
MeHTamm No ONTUMKN3aUMM XapaKTEPUCTH-
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¢GopCMpPoBaHHOM aBUratene asTomMobuns
A3-21 (Tabnmua kanubpoBkKM B Nporpam-
me FUOZ+84A.HEX ocraBneHa 6e3 u3-
MEHEHWI), 4TO MOXET CAYXUTb NOBOAOM K
npoBeaeHnio NOAO6HbIX 3KCMEPUMEHTOB.
MNpu Takux onbiTax raBHOE — He Aonyc-
Katb paboTbl gBUratens ¢ AJUTENbHOW
[eToHaumen.

CneflyeT 3aMeTUTb, 4TO NPeACTaBneH-
Hble MHO 3aBucuMocTu ¢ oT N nogobpa-
Hbl B Pe3yNbTarte NPOAOMDKMTENBHBIX OMNbi-
TOB Ha CBOEM 3K3eMNNspe ABvrarens npu
cBoux TpeboBanusAx Kk ero pabore. HTobbl
NONY4UTL XapakTepucTuky GopmMuposarte-
na yna O3, gocTatoyHO BBECTM HOBYIO
Tabnuuy kannbpoBKKM B NPOrpPamMMHYIO
namsaTb MUKPOKOHTPONNEpPa, He U3MEHSsS
OCHOBHOW NpOrpaMmmbl.

Ons 3T0ro nNonb3ylTCA ABYMSA 3NEKT-
POHHBIMKM TabnuuamMu nporpammel Excel.
C nomowbto Tabnuub (nNuH.)FUOZ+
84A.XLS nopbupaioT xenaemble 3Have-
HMA yra O3 ons pas3nuuHbIX 3HA4YEeHWI
4acTOThbl BPALLEHUS KONEH4YaToro Bana.
Cpoenarb 3T0 MOXHO, M3MeHss Ko3dduun-
€eHTH B popMynax 13 cratem 0. Apxunosa

KK perynupoBanus yra O3 gna gpurarens
cBoero aBToMobuns, s npepnarailo Cco-
6paTb NPOCTON N3MEPUTENBL YacTOThl Bpa-
-LWEeHUs KONEeH4aToro Bana jpapurarens
(TaxoMeTp), yrna 3aMKHYTOro COCTOSIHUS
KOHTaKTOB NpepbiBatens u yrna 03, ¢op-
MUpyemoro 610KOM 3aXuraHns — perynsi-
Topom yrmna 03. 3roT npnbop yoobHO mc-
Nonb30BaTb NPY UHCTPYMEHTANILHOW NPo-
Bepke paboTtul popmMuposaTens yma O3
Kak B nabopaTopHbIX YCNOBUSX, TakK U
HENoOCPeaCTBEHHO B aBToMobune.

CxeMa n3mepuTens nokasaHa Ha puc. 5.
MNpubop cobpaH Ha MUKPOKOHTPONNEpPe
DD1. Ero nporpamma (¢pain 3_oatax.HEX)
n3mepseT nepvoa, UMNyNLCOB 3aXWUraHus
W NEPECHUTLIBAET €0 B 4aCTOTY BPaLLEHUS
(8 MuH™"). Pesynbtat usmepeHus otobpa-
xaeTcs Ha undpoBoM nHgukarope HG1.

OcCHOBHOI pexuM npubopa — TaxoMeTp
(KOHTaKTbl KHOMOK SB1 1 SB2 pa3oMKHyThI).
MNpn HaxxaTum Ha kHonky SB1 npubop name-
pseT yron O3 B npeaenax 0...180 rpaa. no
yriy NOBOPOTA KONEHYATOro Bana asurare-
na. Haxatme Ha kHonky SB2 nepesogur
npubop B PEXUM U3MEPEHNN YINa 3aMKHY-

TOrO COCTOSIHWSI KOHTAKTOB NpepbIBATENS B
npegenax 0...90 rpag. no yrny nosBopoTa
Bana NpepLIBaTens—pacnpeaenuTens.

BbiBOA, NoKkazaHuit Ha Tabno 4YeTbipex-
pPa3pagHOro CEeMU3NEMEHTHOINO CBETO-
avopHoro mhgukatopa HG1 (c o6wmmn
aHogamu) NPoUCXoAUT NO3NEMEHTHO, T. €.
B KaxAblil MOMEHT CBETUT TONLKO OOWH
3NEeMEeHT. Heanaqal.uue HY i noraweHsol.
Mo 3TMM NpuyrMHam nameputens NOTped-
NNET TOK Bcero okono 30 MA.

Mpubop s cobpan Ha ABYCTOPOHHEN
TEXHONOIrMYECKON nnate pasmepamu
55x33 MM. Ha 0giHOI ee CTOpOHE CMOHTU-
POBaH MHAMKATOP, & Ha Apyron — BCe OC-
TansHble getani. MoOHTax BbLINONHEH OT-
pe3kamn nposoga MIT®. Bmecto yka-
33aHHOrO Ha CXEME uHaMKaTopa NnoponpeT
CD-5461A unu CA56-21GWA.

BwiBog O npubopa nogknioualT K
6noky 3axuraHus — kK obuiei Touke ka-
ToAHbIX BbiBOOOB amopoB VD3, VD4 u
pe3uctopa R6. BeiBog, Mp coeguHaoT C
"He3a3eMNeHHbIM™ KOHTaKTOM npepbiBa-
Tens aBTomMobuns, a B cnyyae 6eCKOHTaKT-
HOro NpepLIBaTeNs C AaT4NMKOM Xonna — C
KONNEKTOpOoM TpaHanctopa VT3 (no cxeme
Ha puc. 3 B 06cyxaaemoit craTbe).

PaboTta Bcex oOnucaHHbIX B CTaTbe
YCTPOMCTB NpoBepeHa Ha aBToMobune
BA3-21053.

Or pegaxywmn. VicxoaHbie TEKCTbi BCEX
YINOMSIHYTHIX POrpaMM, uX 3arpy304Hbie
Konbl M TabnuLbl PacYETOB MOXHO HadTy B
JLONCAHEHMN K NPOrPaMMHOMY 00€CneHenmio
YNOMSAHYTOM BbiLLE CTarby, PaA3MELLEHHOM Ha
FTP-cepBepe penaxkuw no a8pecy, ykasah-
HOMY B Ha4asne 3To# crarby.

Penakrop — /1. JlomakwH, rpagpmka — J1. JlomakuH,
CKPMHLLIOT — aBTOpa

OTe4yeCTBEHHbIE U UMIIOPTHbIE
papvopeTanu ANnsi PEMOHTa Paguo-
annaparypbl, aBTOMOGMAbHOM anexT-
pPOHMKYU K GbITOBOI TexHUKU!

Mukpocxembl. TpaHaucTopbl. CTa-
6UNUTPOHLI. Peauctopsl. LLneridsbi.

KongeHcaTopbl  kepamuyveckue,
NAEHOYHBIE, NOACTPOEYHLIE, 3NEKTPO-
NNTUHECKME, BbICOKOBONLTHLIE. Mexa-
HUKa NS BUOEOMarHWTodOHOB, BU-
feokamep M ayauotexHuku. CeeTto-
avogbl M doroguogpl. MNaHenbkn pns
MukpocxeM. Kaccbl Bcex pa3mepos
ONS XpaHeHus Menkux petanein. Jla-
3epHLe M BuaoeoronoBku. HYWM-ane-
MeHTel. MHoroe gpyroe. OnTtoBas wn
PO3HMYHAS NPOoAaxa €XefHEeBHO OF
9.00 oo 18.00 no agpecy:

Poccus, Mockea, MaTHnukoe wocce,
aom 18, TK "MuUTuHCKuiA pagnopbIHOK”,
3-i atax, nNaBunboH 546. MNpoean oF
MeTpo "TylmHckas” aBT. Ne 2, 210, 266.

HoctaBka noutol no Poccun.
MNpawc-nucTel Ha 6ymare n CD.

KoHTakTel: 107045, r. MockBa,
a6. suy. 41.

www. S-10mitin

* * *

.Narog.r

MNpepnaraem koOMNnexkTyilowme Ons
c6opku peyeBoro nepeknoyarens. Tex-
HUYECKYIO fIoKyMeHTauwto. MNpeaonnara.

617120, Nepmckuin kpair, r. Bepe-
WaruHo, a/a 74.
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HALUA KOHCYJNIbTALLUA

BYTOB A. MGapuUTHbIE OrHK MHONNA-
HeTRH—2. — Paguo, 2005, Ne 1, ¢. 51.

NevyarTnasa nnara.

Ara yNDOLEHUS MOHTaXa YCTPONCTBa
BCE ero AeTanu, KpoMe CEETOAUOACE, Le-
necoobpasHo paaMecTuTe Ha nnarte, Yyep-
TeX KOTOpOW NpeacTasneH Ha pue. 1.
Mnata paccynTaHa Ha nNPUMEHeHWe no-
CTOSHHBIX peaucTopos MNT, C2-33, nepe-
MeHHOro Cl4-1a, oxcuaHbIx KOHASHCATO-
poB cepum TK Gupmb Jamicon {C1—C3) u
kepamuueckoro K10-17 (C4).

\ 3

47

Lt )
40 30
KHLE  KHLS K HLE P
—A— PR iy — I w
143 45 §6 32 44 56§ 2 a2-7
F - D m
R4 R1 RZ HJ 3@ ;"‘
:J—D-g M g;—::—e Imaao
R3 RS RE §T9A
"o o RO 0 o oVDA, £z
o ¢ B0 o g VD3 = 5
R11 K o ﬂVD: ~ X X
14 o o _VDi x
000000 O0830 4
vT o——1 K HL1-HL4
P 2cq 2e3 T 2138
fcoooooo07 &4 & ot ==
o——>—=8 VD6  LF-SWAEMBGMBW
R1Q pg (BMCTDPO;H
- BbBoa0s,
c1 c2 @ VD5 A
offe oo o | s
VD7 VDB S
O—BH—0 ¢—H—20
7 3

Puc. 1

YCTUHOB N. UndopmaumoHHO-pe-
yesoH creHn. — Paauo, 2008, Ne 4,
c. 45—-47.

NeyaTHuie NAaTol.

HepTexy BO3MOXHBIX BapWaHToB nAaar
Bnoka 3ByKOBOH MHGOPMaUMK M30BpaXe-
Hb HA PKUC. 2—4. Ha nepsoit N3 Hux pas-
MeLLeHbl getanm MK nepenaTtyunka, Ha BTO-
poit — UK npueMHMka {3a MCKNIHEHUEM
ceetognoga HL1} v »eTodHUKa nutaHun
{NO3UUMOHHBIE OBO3HAYEHUA 3NEMEHTOB
nocnenHerc cHabxeHsl WTpuxamu), Ha
TPETBEN — AETANN YCTRONCTBA 3anncu—
BOCNPOM3BEAEHMA (32 UCKNKOYEHUEM 2Ne-
MEHTOB KOMMyTauru SAT, SA2, SB1, SB2,
mukpodoHa BM1, ceetognoaa HL1 v ro-
noBkn BATY), a TaKke yeunuTens MOLHOG-
™™ 34 {(no3uUMcHHLIE 0BO3HavYeHus erc
neranen Takke CHabxeHbl LUTPUXaMK).

MNnaTe paccynTaHbl HA NpUMEHeHne
NOCTORHHLIX peancTopos MNT, C2-33,

nogctpoeyHore Cr3-19a (puc. 4, R1Y),
kepammyecknx koHgeHcatopos KMS u
OKCHMAHBLIX cepun TK dupmo Jamicon.
Pene K1 (puc. 3) — P3C1S ucnonHerna
PC4.591.004, nnopHbid mocT VDT (Tam
xe) — KBPC101 (uar BR31), mukpocxema
DAT {puc. 4) — nHTErpanbHBIN yeunuTens
mowHocTu 34 TDA7052 B TUNCBOM BKIO-
yeHm. JJaHHBE OCTaNbHLIX AETanem ycu-
NUTENS CReayoWmMe: eMKOCTb KOHEeH a-
Topoe C1', C2' — 0,1 Mxd, C3' — 470 Mk
(16 B), C4" — 220 Mk® (16 B), HOMWHaNb-
Hoe conpoTveneHue pesuctopa R1' {(wm
PEryANOYIOT MPOMKOCTL 3BYKOBOTO CHIHa-
na) — 4,7 kOM. Kongencatopel C6—C8
{emkocTio 0,047—0,068 mk®) — Gnokn-
POBOYHLIE B LENAX MUMTAHAA MUKDOCXEM.
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MNPy KOMNOHOBKE NAATH YCTPONCTEA 3ann-
CW—BOCNPOUIBEASHNSA OKA3aNoCh uene-
cooBpazHbiM NOMEHSTE MECTaM¥u peanc-
T0p R6 u kOHpercaTop C4.

Yewnurene TDA7052 (puc. 4, DAT") pac-
CWITaH Ha paboTy C AMHAMUNECKON FONOBKOW
conpoTvenedeM 8 0OM ¥ MOLHOCTBIO
1...2 Br. PazaenurencHulia koHagHcaTop C4'
BBEAEH B Lienb ronoBkn BAL' ¢ Lenuo MyuHK-
MM33ALAM TOKE NOKCR MUKPOCxemMbl DAT', 3To
NO3BOAAET YMEHDBLLUTE MOLLHOCTL, pACCen-
BaEMyIC &0 ¥ CTaOMNM3aTOPOM HanpsXeHna
KP142EHBE {puc. 3, DAT). Mpn CunbHomM
Harpese cTabunuaatop cnegyet cHaboutb
TENNCOTBOAOM, Hanpumep M-oBpasHbim,
COrHYTHIM M3 NnacTUHL  pasMepamMu
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30x60 MM M3 AUCTOBOTO ANIOMUHUEBOTO
cnnasa ToNWWHOM 1,5...2 MM {Ha puc. 3 oH
“306paXeH LWTPUXTTYHKTUPHOW NUHWEN).

OBPATHTE BHYIMAHWE

EBCEEB A. Mpumeneune npeobpa-
308Barens MOLWHOCTE—Yactora cepui
KP1095111 B 95eKTDOHHBIX YCTPO#-
creax. — Pagwo, 2008, Ne 10, c. 28—
31 (penaxrop — f1. Slomakur).

Ha cxeme perysmpyemoro crabumisa-
TOP2 MOLWHOCTY {CM. puc. 4 B Cratee)
mukpocxema DD1 — K56 1171

PegaxTtop -- B. Opaonas, rpagima — B, Sponos




MukpocxemHble ctabunusartopbl

HanpsaXeHus
Crabunusatopbl ¢ GUKCUPOBAHHBIM

BbiXOAHbLIM HANPAXEHUEM

“Paauo”, 2008, Ne 10 na c¢. 38—40
6bna NoMeLLeHa Nepean 4actb CTaiby
0 MUKpoCXxemax — crabunusaropax no-

CTORHHOIO HANPRXEHNR, NPON3BOAUMBIX B
crpanax CHI. B Hel npeacraenera cnpa-
BOYHAA MHGOPMAUMA N0 PErynupyembiM

crabunuaaropam. HawmHas c aToro Home-
pa XypHana, Nnybnvkyem BTOpyI0 — 3aBep-
LwanWytd — 4acTb ctathu. Kak n nepeas
YACTb, OHA COCTOMUT M3 Agyx tabnuy, B
Tabn. 1 npeacTaBNeHb OCHOBHLIE Xapak-
TEPUCTUKN MUKROCXEMHBIX CTabunnaaro-
POB C PUKCHUPOBAHHLIM BLIXOAHBIM HaNps-
XeHneM. Bonbwor cbbeM Tabnuus He
NO3IBONAET YMECTUTL €€ B NpeaenRax 0gHo-
ro HoMepa XypHana. MNpumeyaHun k Heir
Bbl HaliaeTe, KaK 0BLYHO, 33 €€ OKOHYaHn-
M. 3aBeplunT craTeio Tabn. 2, B KOTOpYIO
cBegena nHGOPMaUMA O LOKOEBKe cTa-
61unn3aTopos.
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OcHOBHOE OTAWYME ONUCHIBABMON HUNE UIrPYLUKA-CYBEHNPE OT
Panee onybnyuKoBaHKLIX Ha CTPARMUAX XYyPpHANa COCTOUT B TOM, HTO
8MECTO 04NHOr0 "NAOCKOro™ UNBNKATOPa W3 CeMu CBeToguoRos,
MMUTHPYIOWEro BbiffaBLIYI0 FPanb UrpansHOi KOCTH, B HEHR npumeHe-
Hbi LECTE UHANKATOPOB C COOTBETCTBYHOIMUNM YNCNROM CBETOANOROR,
PAcrioNOXeHHbIX HA rPaHRAX Kybuxa.

pUHUMNMANBHAR CcxeMa npegnarae-

MOTO BNEKTPCHHOTO KyBuka n3otbpa-
xeHa Ha puc. 1. YCTPOUCTBO COCTOMT M3
OBYX FeHepaTopoB Ha 3NEMEHTax MUKpOo-
cxemet DD1 @ gecatwyHOro cyeTyuka-
pewndparopa DD2, ynpasnaowero cee-
Topuopamu HLT1—HL21. feHeparop Ha ane-
menTax DD1.1 1 DD1.2 (nanee pns Kpatko-
€TV — NepEbii) BHpabatBaeT UMNYNbCH C
YacToToM cheaosanua okono 200 Ny, a pa
anementax DD1.3 u DD1.4 (BTOopoi) —
1..2Tu. Bo BpemMs AENCTBWS WMNyAbCa
BTOPOMO reHeparopa HanPSKeHNe Ha BbiXo-
Ie anementa DD 1.4 u CoeavHEHHOM C HUM
sxoge {BuiBoA 9) anementa DD1.1 umeer
BbICOKWIA YPOBEHbL, NO3TOMY MNEPBLIA MEHE-
patcp patoraet u GopMUpPYyEMBIE UM
UMMYNBCH NOCTYNAOT Ha Bxog CN {ewBoA
14) cuerynka-gewudparopa DD2. B
pesynbrate Ha ero enixopax 0—5 (BeiBOAK
1—4, 7, 10) nCCRenoBaTe/IbHO Ha KOPOTKOE
BPEMHA, PABHOE NepUofy UMMyNLCOB nep-

BOrC reHeparcpa, NOABNAETCA CWrHan
nor. 1 ¥ NOAKNICHYEHHBIE K HUM CBETOAMONN
{nnbo HenocpeacTeeHHo, kak HL1—HLS,
HL12, AnBo uepes KNy Ha TRAHINCTORAxX
VT1—VT3, kak BCe OCTanbHeiE} noovepes-
HO BCNbLIXUBAWT. UMNynsCe ¢ Bhixoga 6
{BiBOA, 5) NocTynaer Ka BxoA R (BwieoA 15)
M DepeBoaMT CHeTyMk-Aelmdparop B
MCXOOHOE CocToaHue (curnan sor. 1 Ha
Buixoge (), nocnre Yero NPoUECc NOBTO-
pReTCR Ac Tex Nop, NoKa AOehcTeyeT
UMNYNLC BTOROTO reHepatopa. Mockoneky
BbIXCAbl NEPEKNCHAKTCA € OOBONBHC Ebl-
COKOI YaCTOTOW, CBEMEHWEe CEETOAMOAOB
BOCNPUHUMAETCS KaK HENPEPLIBHOE.

C HaCTyNReHMEM Nayabl, KOrfa BeICOKWIA
YPOBEHb Ha BhXOfe anemenTa DD1.4 cme-
HAETCA HWIKUM, FEHEPALMA WUMNYABCOB
MepBbIM MeHERATOROM NREKPALLAETCA Y
cueTavk-gewmdpatop DD2 ocravaenuea-
€TCA, NOITOMY CBETAT TCNbKO TE CBETOAMD-
Abl, KOTCpGIE NOAKAKNEHB! K €50 Bbixoay ¢
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BbICOKUM YPOBHEM. [10 OKOH4aHWW nayabi
DOPMUPYETCH CRELYIOWNN UMNYIBC BTOPO-
ro renepartopa, Ha Bxog CN cuetimka DD2
BHOBb HAYMHAKOT MOCTYNaTh UMMYNECH C
BbIXOf1a MNEPBOro reHeparopa 1 OH NPOgen-
KABT LMKIMHECKUIA CHET, MK HE HACTYnT
HoBas Nay3a. Brewwe pabota ycTponcTsa
BHIMASOMT TaK: NOCNEe BKAIOYEHWA NUTAHWUR
CHavana CBETHTCR BCE rpaHy KyBuka, noToM
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HEKOTOPOE BPEMS Kakas-To OfHa, panee
CHOBa BCe I'paHn, 3aTeM OOHa U3 HUX U T. 4.
PeauctopoM R3 MOXHO perynmpoBartb
4acTOTy CNnefoBaHVs MMMYLCOB MNepBOro
reHepatopa B Hebonbwmx npepenax. Uc-
NoNb30BaHWE 3NEKTPOHHLIX KIIYEeN Ha
K konnekTopy VT2 ’

("KpoHa") ranpsxxeHuem 9 B. MNotpebns-
€MbIl OT Hee TOK He npesbilaer 15 MA.
BHewHnid BMO CMOHTUMPOBAHHOW OC-
HOBHOM NnaTbl NPeAcTaBneH Ha puc. 4.
CMOHTpPOBaHHbIE NNaTbi-rpaHu Kybuka
pacnonaratot, Kak rnokasaHo Ha puc. 3, u

* K konnektopy VT1

HL8 HLQ\

___‘o +HL7

1 HL14

_G—O

\3
pury

Pl
o\

HL6 +

HL18

1 HL13

] K konnektopy VT3 +

TpaH3ucTopax VT1—VT3
015 yNpaBneHns rpynnamm
13 yeTbipex u 6onee cee-
TOAMOLOB 0BYCNOBNEHO
Manon Harpy3ouyHon cno-
COBHOCTLIO BbIXOO0B
cyeTyuka-pewmngpartopa
K561V1E8 (MakcumanbHbiin
BbIXOOHOW TOK — 5...6 MA).

Jetanun yCTponcTea, 3a
VCKJIIOYEHMEM MEPEMEH-

HL5

COEAVHSIIOT OfHYy C ApYron
BNanBaHWEM B COOTBETCT-
Bytowme oteepctus -06-
pasHbiX NepeMbINeK, COrHy-
ThIX M3 OTPE3KOB JTYXEHOIrO
MeHOro NPoBOAA AVaMeT-
pom 0,5...0,6 Mm. Ux annHa
[0MmKHa BbITb Takom, YTOBLI
Mexagy TopLaMu COCeaHWUX

R5
HL3 +

BbiB. 4 DD2

Horo peauctopa R3 u Bbi- I

HL4
Knoyatens nutanus SAT,

MOHTUPYIOT Ha CeMn ne- -
YaTHbIX Nnarax u3 OgHO-
CTOPOHHE GONLIMPOBaH-
HOFQ CTEKNOTEKCTONUTa 9
TonuwmHon 1...1,5 Mm, uz- O
rOTOBNEHHLIX B COOTBET-
CTBUM C puc. 2 n 3. Ha
nepBon u3 HUX (OCHOB-
HOWN) yCTaHaBnnBawoT

Pyl
©

+
Kebis 2 DD2* {K

Puc.5

T
=

MUKPOCXEMbI, TPaH3n- |

CTOpbl, KORAEHCATOPbI U
peaunctopul R1, R2, R6—
R8, Ha ocTanbHbIX (rpa-
HAX Kybuka) — cBeTo-
OMoAbl U TOKOOTPaHWYN- -
TenbHbie pe3unctopsl R4,
R5, R9—R15 (ux MOHTMK-
PYIOT Ha CTOPOHE newar-
HbIX NPOBOAHWKOB). MNnatbl
paccuYmMTaHbl Ha NPUMEHe-

+K—GB1

Hue pe3uctopos MIIT,
KoHpeHcaTopos K10-78
(C1) n KM (C2). CseTo-
ovopsl — nobble ¢ Nps-
MbIM HaNPSHXEHNEM OKOJIO
2 B 1 pocratouHon spko-

KebiB. 3 DD2

YK SA1 (+GB1)

CTLIO CBEYEHUS NPU TOKE
5 MA, TpaH3ucTopbl —
ManoMoLLHble  n6oro
TMNa CTPYKTYpPHLl N-p-n.
MNepemeHHbIN pe3uncTop ‘
R3 — CN3-9a, CM4-1a, N
Bbiknoyatens SA1 —
MukpoTymMbnep MT1 nnan
noboin ppyroin manora- -
6apUTHLIN.

Ons nutaHns ycTpon- Puc. 4
cTBa mcnonb3yloT 6ata-
peto Tunopasmepa 6F22

0e8 )
LVYRU

nnar 06pa3oBanCh 3a30Pbl LUIMPUHOM NPU-
MepHOo 3 MM. Moce 3TOro K nevaTHbLIM NPo-
BOOHWKAM IpaHein B yKasaHHbIX Ha puc. 3
MeCTax NPUNanBaloT BOCEMb OTPE3KOB TOH-
KOFO MOHT@XHOro nNpoBoga (Hanpumep,
MIT® ceuenvem 0,1—0,2 MM?) AnMHOMN
200...250 MM 1 3aKpennsioT CKOTHEM Ha UX
cBOBOOHbLIX KOHUAX KOMbLeBbie Gupku ¢
anpecamu ("KBbiB. 2 DD2", "K BbiB. 3 DD2" 11
T. A.). 3aTeM KOHLLb! NPOBOAOB 3a4MLLAIOT OT
M30NSLMKM, BPEMEHHO NOAManBAOT K Mpo-
BOOHWKAM OCHOBHOM nnathl n cobupator
MaKEeT YCTPOWCTBA B COOTBETCTBMU CO CXE-
MOl. Ha 3ToM 3Tane npoBepsitoT paboTo-
CnocoBHOCTL Kybuka, NoabupatoT peancro-
pul R4, RS, R9—R15 (no nonyyexus npu-
MEPHO OAMHAKOBOW SPKOCTU CBEYERUS CBE-
ToamogoB) n anemenTHl R1, R2, C1, C2 Bpe-
MA33[aI0LWLKMX LUENen reHepartopos (ans
YCTaHOBKM XENaeMblX 4acToT MOBTOPEHUS
mMmnynsbcoB). JobuBLUMCL 3TOrO, Maker
OEMOHTURYIOT U NPUCTYNAKOT K OKOHYaTeNb-
Ho cbopke yCcTponCTBa.

O6LEMHYIO KOHCTPYKLMIO U3 pasBepTku
kybuka (cMm. puc. 3) nony4aioT NepeBoaoM
nnar-rpaHei BO B3aUMHO NepneHaVKYNsp-
Hoe NonoxeHue (crnbaHnem nNepembiNek Ha
yron 90°). CoeHuTesnbHbIE NPOBOAA B NPO-
uecce GopMUPOBaHUA Kybuka ykiaaelBatoT
TakuM 06pas3oM, 4TO6bI OHWM BLIXOOWMNM U3
Hero vepe3 06pa3oBaBLLEECs B OOHOM U3
YINOB TPEyronbHoe oTeepcTue. Ans yBenu-
YEeHWS XXECTKOCTU KOHCTPYKLIYM K NEPEMbIY-
KaM, COeAVHSIOLMM NNatbl-rpaHun, npunan-
BatoT M-06pa3Hbie CKOBKKM, COrHyTLIE U3 OT-
PE3KOB TOrO € NYXEHOro NPoBoAa.

3arem cobupaloT nopcraeky (puc. 5).
OHa COCTOUT M3 OCHOBaHWMA (NnacTMacco-
Basn KOPoOKa NOOXOASLLIMX Ppa3MePORB), TRy6-
4aTon CTOMKM (popaboTaHKbLIN Kopnyc ¢no-
MacTepa wau LapukoBOW aBTOPYYKW) MU
NAOTHO HAAETON Ha €e BEePXHUI KOHeL,
NNacTMaccoBO LWaibbl, BLINONHAOLLEN
¢yHKuMKM dnaHua. B BepxHen cTeHke OCHO-
BaHWA BbINWBAIOT OTBEPCTUS NOL BTYNIKM
KpenneHus TpybuaToi CTOMKK, BLIKIIO-
yatena nuTaHns SA1 N nepemMeHHoro pe-
3ucropa R3, k Heit e npuknensaioT NnacT-
MaccoBble CTONKM C pe3bboBbIMU OTBEP-
CTHMAMW NOL, BUHTLI KPENIEHU OCHOBHOM
nnatel M ckobbl dukcaumm Gatapen nu-
Tanma. Mpoeoga, noywme ot Kybuka, npo-
NycKaloT yepe3 TpybyaTylo CTOiKy, nocne
4ero ee U HaaeTYIo Ha Hee LWakby Npukien-
BalOT K KyOWKy 3nokcugHbiM kneem. Co-
6paHRyI0 KOHCTPYKLMIO 3aKpennsioT BO
BTYJIKE, BKJIEEHHOMN B LEHTPANBLHOE OTBEp-
CTue OCHOBaHUs. Jlanee ycTaHaBnMBaloT Ha
MECTO BbIK/IIOHATENb NUTAHUS Y NEPEMER-
HbIA PE3UCTOP, 0O6PE3aI0T A0 HYXHOW 4Mm-
Hbl NPOBOAA COEANHUTENBHOTO XIyTa U Bbl-
NOJHSAIOT MOHTaX B COOTBETCTBMU CO CXe-
moi. Ana nopcoeanHenuns Garapen nuta-
HUA XenartenbHO NPUMEHUTL MMeIOLLlMﬁCﬂ B
npogaxe cneuuanbHbiit ABYXKOHTAKTHBIA
pasbeM, Ho MOXHO UCMONL30BaTL U KONOL-
Ky OT cTapou 6arapen Tunopasmepa 6F22.

Penaxrop — B. ®ponos, rpagpmka — B. Oponos,
¢oro — asropa



NMoxoaHbIN OXPaHHbIA CUrHANN3aTop
B aKKyMYNaTOPHOM pOHape

H. HEYAEB, r. Mocksa

9Ta CTaTbsi NPOMOXAET TeMy Mofep-
HU3auUM CBETOAMOOHOIO akKyMyns-
TopHOro ¢oHaps, Hauartylo B cratbe "YKB
PaguoNpPUEMHUK B CBETOOMOOHOM akKKyMy-
naTopHoM ¢oHape” ("Pagvo”, 2008, Ne 8,
c. 43). Ecnn B Takoit ¢oHapb BCTPOUTH
OXPaHHbIA CUrHAN3AaTOP, OH MOXET NPUIo-
[UTLCS B MOXOAE OJ18 OXPaHbl TEPPUTOPUM U
MMyLLIECTBA TYPUCTOB BO BPEMS OTAbLIXA.
MNpepnaraemelil cUrHanU3aTop npepHa-
3Ha4YeH 018 BCTpaMBaHWS B CBETOAMOAHbINR
¢doHapb KDHJ-160, conepxalumin ase rpyn-
nbl CBETOAMOAOB. Ero nogksioyatoT K akky-

DD1.1

CNYXWT OMHAMWUYECKas FONoBKa (Mnu Tene-
¢oHHBIA Kancionb) BA1. Yactota reHepa-
ummn — okono 1 kI, oHa 3aBMcuUT OT napa-
meTpoB RC-uemm C6, R1, C7. lenepatop 34
paboTaeT TONBbKO NPU HU3KOM YPOBHE
Hanpspkenus Ha Bxope CD (BbiBOgE 1) MyK-
pocxembl DA1. Mockonbky npu cpabarsiBa-
HWW CUrHaNM3aTopa Ha 3TOT BXOL, NOCTynatoT
NPSMOYrONbHBIE UMNYALCH C BbIXOAA CO-
6paHHOro Ha norudeckux anemenTax DD1.3,
DD1.4 reHepatopa, 3ByKOBOI CUrHan npe-
poiBaeTcs ¢ sacroton 1..1,5 Tu. Te xe
MMNYNbChbl OTKPLIBAIOT M TpaH3aucTop VT1, B

n 13 anementa DD1.4 Takke ycTaHOBREH
HU3KWIA ypPOBEHb, M COOPaHHbIN Ha HUX
reHepatop WMNynbCoB He paboTtaet.
BbiCOKMIT ypOBEHBE Ha BLIXOOE 3NEMEHTa
DD1.4 3anpelyaetr paboty reHepatopa Ha
mukpocxeme DA1, a noCcKonbKy TpaH3ncTop
VT1 3akpbIT, cBETOAMOALI HOHAPs He CBe-
THT, €CNY OHW He BKJTIOHEHBbI Nepeksiioyare-
nem 1SA1.

B TakoM COCTOSHMM CUrHanu3aTop
noTpebnseT OT akkyMynsaTopHon Gatapeun
¢$OoHaps BCEr0 HECKONLKO LECATKOB MUK-
poamnep, No3ToMy MOXHO He onacarbCs
ee npexaeBpeMeHHON pa3psaky, paxe
ecnun Bblkn4arens SA1 N0 OKOH4YaHUK
"OXpaHHOW pesTenbHOCTU” GoHaps OCTas-
NeH 3aMKHyTbIM. 06a3aTenpHO pa3mbikaTtb
€ro HYXHO NvLWb NpK anuTenbhbix (6onee
HECKONBKUX HEENb) NEpePLIBax B UCNOJb-
30BaHUK CUrHannM3aropa.
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KONNEKTOPHYIO  LieNb

KOTOPOro  BK/IIOYEHA
oQHa U3 rpynn CBETo-
onopoB ¢oHaps. OH
MUraeT B TakT CO 3By-
KOBBIMU CUrHaiamn.

K rHe3py XS1 nog-
KAW4awT OoguH Wnn
HECKONIbKO COefUHEH-

K konT 1 XS1I KSA124 HbIX MapannensHo ox-
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Puc. 2 KSA11¥ K"-"1GBA1, 1HL1, 1HL2Y uenb npu cpabartbiga-

MynaTOpHOM 6GaTtapee M K OfHOWM U3 rpynn
cBeToaMoaoB. Npy 3aMbiKaHUM (UK Pa3mbl-
KaHWKN) KOHTAKTOB OXPaHHbIX OATHYUKOB MNU
HapyLieHun (06pbIBE) NPOBOAHOMO OXpPaH-
HOro wneida cUrHann3arTop NoAAEeT NPepbI-
BWCTHIE 3BYKOBbIE 1 CBETOBLIE CUMHASbI.

Ha cxeme, naobpaxenHoit Hapuc. 1, 3ne-
MeHTbI hoHapsa 06BEAEHb! LUTPUXNYHKTUPHON
NMHWER, a UX NO3VUMOHHLIE 0B03HaYeHVs
nMetoT npedukc 1. Mpynnbl coeamHeHHbIX
napannensHo CBETOAMOAOB MNOKa3aHbl Kak
eguHuuHbe ceeTogumopsl THLT n 1THL2,

Ha ycunurene DA1 cobpaH ynpasnse-
Mbit reHepatop 34, Harpyskoit KOToporo

HUKU. ITO MOryT ObITb,
HanpuMmep, NPoBOAHble LWnendbl nan
HECKONLKO COeanHEHHbIX NoCnenoBarTens-
HO 3aMKHYTBIX B OTCYTCTBUE TPEBOMN KOH-
TakToB. Pe3ncTopbl BKJIIOYEHHbIE NOChe-
[0OBaTeNbHO C JaTY4MKaMK, a Takxe napan-
NEeNnbHO BXOAAM JIOTMHECKWUX 3NIEMEHTOB
DD1.1 n DD1.2, 3alimLuator 311 3NeMEHTbI
OT HaBOgOK, a KoHgeHcatopsl C1—C3
NOBLILLAIOT NOMEXOYCTOWYMBOCTb CUMHa-
nm3aropa.

B nCXOOHOM COCTOSIHUM NOTrMYECcKuin
YpOBeHb Ha Bxogax aneMeHta DD1.1 Hus-
KuWiA, a Ha Bxogax anemenTta DD 1.2 — BbICO-
KWIA, NO3TOMY Ha Bxoaax 8 anemeHta DD1.3

Moyt BCe peTanu curHanusaropa
CMOHTUPOBAHLI HA MNE4YaTtHOW nnarte u3
OQHOCTOPOHHE PONLIMPOBAHHOIO CTEKI0-
TEKCTONUTA, YEPTEX KOTOPOI NOKa3aH Ha
puc. 2. MHe3pa XS1—XS3 n puHamuue-
ckas ronoeka BA1 3akpenneHbl Ha 3apHen
cTeHke kopnyca ¢oHaps, B Hel ons nyy-
et CnuilUMMOCTU 3BYKOBOIO CurHana
coenaHbl oTBepCTys. MNnarta pasmeleHa Ha
BOKOBOW CTEHKE PSLAOM C aKKyMYyNSTOPOM.

MNpumeneHbl peauctopul P1-4, MITT,
oKcuaHbI koHpeHcatop K50-35, ocrank-
Hble koHpeHcatopbl — K10-17. OuHamun-
yeckan ronoska conpoTtuenenneMm 32 Om
n3BneveHa u3 cortoBoro TenedoHa. lMo-
[0MAYT N aHaNOrMYHbIE FONOBKU CONPOTMB-
nexvem 30...600 Om, a Takxe TenedoHHble
Kanconm Takoro Xe CONnpPOTUBNEHNS.

HanaxuBanus curHanuaatop He Tpeby-
€T, HO NPW XEeNaHUM 4acToTy NOBTOPEHUs
3BYKOBBIX WU CBETOBBLIX MMMYNLCOB MOXHO
n3mMeHnTb Nnoabopkon korpeHcatopa C4, a
BBLICOTY 3Byka — noabopKoil KoHaeHcaTo-
poB C6 n C7.

Mpumevanme pegaxyuy. Yeprex nposoa-
HUKOB NE4aTHOM nnarbl Ha puc. 2 NPUBEaEH B
3epkansHOM OTobpaxeHuu. 310 caenaHo 18
obrneryeHms ero repmoriepeHoca Ha Qosibry ¢©
KCEepoKonuu wunyM pacne«arky Ha 51a3epHoM
npuHTepe. [pu NPaBKsIbLHOM BbIMOSIHEHWM 3TON
onepaumy Haamuce "3!" B yray nnarbl qonxHa
cTars YMTAeMON. !

Penaktop — A. fonrui, rpagpuka — A. Jonruii
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a8 MpocTtoe poTopene

QPAAMO®

"PAAUO" — HAHUHAIOLLUUM

PALIUO Ne 4, 2009

A. OBHOBUXHH, r. UpkyTck

pennaraemoe ¢oropene npegHa-

3HAYEHO OJ1A BKJIIOYEHUS HArpysku
(paguonprMeMHuka, "undpoBOro”™ MarHu-
TodOHA Ha OCHOBE CNELNANN3UPOBAHHOMN
MUKPOCXEMbI cepum ISD, 3BOHKaE, CUPEHDI
M T. N. YCTPOWCTB C HanpsXXeHWeM nura-
Hua 3...10 B) npu BKIIIOHEHWUM OCBELWLEHUA
B NOMELLEHWMN, rfie OHa yCTaHOBNEHA. Bbi-
K/O4aeTCs Harpy3ka aBTOMaTU4eCcKy nNpu
BbIKNIIOYEHUN OCBeleHns. OTnnuntens-
Haa 0COOEHHOCTbL YCTPOWCTBA — OY€Hb
Manbii NOTPebNseMbii TOK B AEXYPHOM
pexumMe.

Cxema ¢oTopene usobpaxeHa Ha
puc. 1. CobpaHo OHO Ha NONEBOM TPaH-
3uctope KN504A (VT1). B ortcyrctBue
CBeTa conpoTuBneHne dortopesncropa
R2 Benuko (okono 2 MOM), NO3TOMY Ha-
NPSXeHWs, NOAAHHOro C AENUTeNs w3
pe3suctopoB R1—R3 Ha 3aTBOp TpaH3uc-

K Harpyake

K504 |+
nweas
i GB145B
—_—

T

KMN504A

TOpa, HEAOCTATO4YHO A8 €r0 OTKPLIBAHWUA
M TOK 4Yepe3 Harpy3ky He npoTekaer.
OcBeuieHne $poTopesncTopa NPUBOAUT K
TOMY, 4TO €ro ConpoTMBReHne yMeHblLla-
€TCH 10 HECKONBbKMX KUITOOM, HanpsixeHue
Ha 3aTBOpE TPaH3ucTopa BO3pacTaeT U OH
oTkpbBaeTcs. MNpu 3TOM conpoTUBnEHME
€ro KaHana yMeHbLUAETCS A0 HECKONbKMX
OM U U€enb NUTaHWS Harpy3ky 3aMbiKaeT-
cs. Bo BKJIIOYEHHOM COCTOSHUM OHa OCTa-
erca Bce Bpems, noka $oTopesncTop
oceeleH. B MOMEHT BbIKflOYEeHWsI CBETa
conpoTuenenne ¢poTopesncTopa BHOBb
BO3pacTaeT, TPaH3UCTOP 3aKPLIBAETCA U
Harpy3ka aBTOMaTtuyecKu BbIKJIIOYAETCS.
Peauctop R1 yMeHbluaeT notpebnaemMsiii
TOK B A€XYPHOM pexuMe (Npu 3aTeMHEH-
HOM OTOPE3NUCTOPE) N BANSIET HA YYBCT-
BUTENBHOCTL doTOpENE.

Hepocrarok onuceiBaemoro ¢oropene
B TOM, 4TO OHO YETKO cpabaTbiBaeT TONbKO
NPy PE3KOM U3MEHEHWM OCBELLEHHOCTMU.
Ecnn Xe 0OCBeLLEHHOCTb BO3pacTaeT unm
YMEHBLLIAETCS NNaBHO, HaNPsXXEHUE Ha Ha-
rpy3ke Takke U3MEHSIETCS NNaBHO, HTO
[N HEKOTOPLIX YCTPOMCTB HE NpUeMIEMO.

Ecnn Heobxogmumo, 4TO6bl Harpyaka
(HanprMep, 3KOHOMUYHBIN hoHapb, bery-
wue OrHW, CBETOAMHAMMWYECKOE YCT-

K Harpy3ke
+k’—
@@ :E] J ©
N R1 R4
=
forag, oVt 2oV
%T _19©
1
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Puc. 3
KHarpyaK;
_T_GB14,SB

—_[%_

Puc. 4

pPONCTBO) HauvMHana paborarb He npu
BKJIIOYEHUWN OCBELLEHMS, a HA0BOPOT, Npn
€ro BbIKNO4YEHMN, doTOpene cnepyer
AONONIHUTL MHBEPTOPOM Ha eule OgHOM
NONEBOM TPaH3UCTOpe, MNOLCOEeAMHUB
€ro, Kak nokasaHo Ha puc. 2. lNpu ocse-
wWeHHOM (oTope3ncTope TPaH3UCTOP
VT1 OTKpLIT, CONPOTMBNEHNE €r0 KaHana
O4Y€eHb Mano, No3ToMy ¢ genurensi, obpa-
30BaHHOIO UM M pe3ncTtopom R4, Ha
3atBop VT2 nogaHo HanpsixeHve, 6nuns-
KO€ K Hy/0. B MOMEHT BLIKNIOYEHUA OCBE-
weHna TpaH3ucTop VT1 3akpbiBaercs,
Hanps>xeHne Ha 3aTeope VT2 pe3ko BO3-
pactaeT M OH OTKPLIBAETCH, BKAOYAs
Harpy3ky. B pexypHoM pexume Takoe
¢oTopene noTpebnaer He Bonee 4 MKA,
4TO COMOCTaBUMO C TOKOM CaMopa3psiakv
6aTtapen nutaHusa GB1.

[letann OnUCaHHbIX YCTPOMCTB (KpOo-
Me ¢dotopeaunctopa R2) MOHTUPYIOT Ha
ne4YaTHoM nnarte U3 OAHOCTOPOHHE Gonb-
rMPOBAHHOIO reTUHaKca WM CTEKO-
TEKCTONUTA, N3rOTOBNEHHOM NO YEPTEXY,
nokasaHHoMy Ha puc. 3. (IMpu cbopke Ha
Hen ¢doTopene, No cxeme Ha puc. 1,
Harpy3ky BKNIOYalT BMECTO pe3uctopa
R4). Mnara paccynTaHa Ha NpUMeHeHne
pesucropoB MJIT-0,125, C2-23 n um
nofo6bHbix. TpaHauctop KIM504A (VT2)
3aMeHuM niobsiM 13 cepuin KNS501—
KN505, npn Heo6xo4MMOCTU MOXHO
MUCNoNb30BaThb U 6oNee MOLLHLI TPaH3n-
ctop, Hanpumep, BS170, IRF540,
IRF840. Npu Hannunm HeCkonbkux GoTo-
PE3UCTOPOB NpeanoyTeHne cnepyer
oTAaTh TOMy, Y KOTOPOro TEMHOBOE CO-
nportuBnenne 6onblue (B 3TOM cnyyae
noTpebnseMslit yCTPONCTBOM TOK B Ae-
XYPHOM pexume 6ynet MeHbLUE).

3HauMTENBHO NOBLICUTL YYBCTBUTEb-
HOCTb 060MX YCTPOMUCTB MOXHO, 3aMEHUB
¢oTopesuctop R2 HoToTPaH3INCTOPOM,
Hanpumep, 2P2062D (CTpyKTypbl N-p-n).
Ero aMuTTEp COEOMHSIIOT C 3aTBOPOM
VT1, konnektop — c pe3uctopom R1
(conpoTuBneHmMe nocnepHero nog6u-
patoT B npegenax 0...100 kOwm), a BbiBOA,
6a3bl 0CTaBnAOT CBOOOLHBIM.

Ona nuTaHua ucnonb3yloT bBarapeio
Tunopasmepa 3R12 (aHanor oTe4ecTBeH-
Hoi 3336) nnu cocrtaBneHHyio 3 coegu-
HEHHbIX NMOCNeaoBaTeNnLHO TPEX ranbBa-
Huyeckux 3anemeHToB AA. lpocTeiwei
Harpy3kom, Bknoyaemon ¢oropene, Mo-
XeT ObiTb aKTUBHBIA (C BCTPOEHHBLIM
reHepatopoM 34) nbe3okepaMuyeckuin
WM 3NEKTPOMArHUTHLIA 3BOHOK C pabo-
4uM HanpsxeHnem 3...4 B n notpebnse-
MbIM TOKOM He Gonee 100 MA, Hanpu-
Mep, HPM14AX (3...16 B, 7 MmA),
HPM24AX (3...16 B, 8 mA), HCM1203X
(3B,30 MA)u T. N.

CxeMa ewe ogHoro BapmaHta ¢oTo-
pene nokasaHa Ha puc. 4. OHO MeHee
YYBCTBUTENLHO, YE€M OMUCAHHLIE BhILLE,
W pearvpyeT Ha BHLIK/IIOYEHUE OCBeLle-
HUSA. YCTPONCTBO OYE€Hb 3KOHOMWYHO B
LEeXypHOM pexume, ecnn ¢ortopesn-
ctop R2 Haxoputca B HENOCpPEACTBEH-
HOM 61M30CTU OT OCBETUTENBHOW Nnam-
nbl. Kak nokasanu namepenus, npu pac-
NONOXEHUN €ro Ha paccTofsHUN He
6onee 300 MM OT namnbl MOLLHOCTbIO
40 Bt (220 B) noTtpebnaemMbiit Tok (on-
penenseTcs B OCHOBHOM CONPOTUBNEHU-
em pe3ucrtopa R1) He npesbiwaer
1,4 MKA.

CMOHTUPOBaHHYID Nnaty BMECTe C
6arapeeit NUTaHWA NOMELLAIOT B KOPNyC
NOAXOASLLNX pa3MepoB, a GoTope3ncTop
NPUKIENBAIOT K HAPYXXHOW MOBEPXHOCTU
OfiHOW M3 ero cTeHok. Kopnyc 3akpen-
NAIT B NOAXOASWEM MECTe NOMeLLeRNs
BO3MOXHO GnvKe K Namne U OpUeHTUPYIOT
Tak, 4ToBbI CTEHKA C OTOPE3UCTOPOM
6bina obpaweHa B €e CTOPOHY.

Pegaxrop — B.®ponos, rpagpmka — B.Pponos



CmbiluneHas "muranka’”

A. JIEYKWH, r. PasaHb

Mpegnaraemasi BHUMaHWUIO YUTaTener ceeTogmMonHass "Murasnka’

cobpana Ha MMKPOKOHTposnepe, b6narogaps 3ToMy peasnn3o0BaHO
GonbLwioe YMC/IO Pa3fINYyHbIX CBETOBbIX 3¢¢eKToB. Bxnwyars m
BbIK/1I049aTb YCTPOHCTBO MOXHO ABMXeHueM pyku nmbo gpyroro
npegmerta, Hanpumep "BoLe6HOM NanoyYkm".

vy M vranka” (pyc. 1) copepxmr asyx-

CTpOo4HOE Tabno w3 AecaT CBETo-
avionos HL1—HL10, koTopble BkovaloTcs
MUKpOkoHTposnepom DD1. Cam mukpo-
KOHTponnep pabotaeTr no nporpamme, B
KOTOPOM 3a/I0OXEHbl TPUALATE BApUaHTOB
pPa3nuyHbIX CBETOBLIX 3 HEKTOB. B MUKPO-
KOHTPONNIEPEe UCMONb30BAH BHYTPEHHUI
reHepaTop C NporpaMMHO YCTaHOBIEHHOM

CneAcTeve, K YBeNNYEHUIO HANPAXEHUs Ha
ero konnektope u sxone PD2, yepes koto-
puii B MUKpokoHTponnepe DD1 nogaetcr
3anpoc BHELWHEro npepbiBaHus. OH pearu-
PYET Ha 3T0, 1 cBeTOoBbIEe 3hdEKThI OAVH 33
APYrYMM BBIBOAATCA HAa CBETOAMOAHOE
Ta6n0, NpUYeM Kaxabli NOBTOPAETCA NATh
paa, noaTomy obLuee UX YUCHO COCTaBARET
150. Nocne 3Toro ycTponcTBO nepexoavT B

MNMocne nopayYyn nUTaloOWEro Hamnpsaxe-
HUA MUKPOKOHTPOSIIEP HAYMHAET aHanu-
3MpOoBaTh HaMpPAXEHWE Ha KONNekTope
doToTrpaH3ucTopa, T. €. YpOBEeHb OCBe-
LWEeHHOCTU B nomeleHun. MNoatomy ycT-
POMCTBO HEOBXOAMMO PacrnonoXuTb Tak,
yTobbLl CBET nonagan HemnocpeaCTBeHHO
Ha ¢oTtoTpaHaucTop. Ecnv Ha ceeToamon-
HOM Tabno nepuoaMHEecKM 3aXUraloTCs
ABa CBETOAMOAA U KPAaTKOBPEMEHHO rac-
HYT, 3TO 03HA4aeT, YTO OCBELLeHUA nocTa-
TOYHO ON1A HOpManbHON paboTbl yCTPOn-
crea. lanee HaxmMaloT Ha kHorky SB1 m
YAEPXUBAIOT €e A0 Tex nop, Noka CBETo-
Anoabl NoracHyT — YCTPOWUCTBO rOTOBO K
pabote. Ecnu ypoBeHb OCBELLEHHOCTU
HeAOoCTaToueH, NOCNe NOAAYM MUTAIOWLEero
HanpsXeHus [Ba CBeToaAMoaa nepuoam-
Yecku 6yaoyT KpaTKOBPEMEHHO BCMbIXu-

BaTb C NPOAOMKXUTENBHOM Nay30i.

¢ JlapgoHbi0 MpoBOAAT Han (oToTpaH-

3UCTOPOM, 33KpblBaA HA KOPOTKoe
| BpeEma BHewHee ocseweHue. Ho
! AenaloT 3TO He CAUWKOM 6bICTPO,
' yTO6BI YCTPOMCTBO YCNEeno cpearnpo-
| Batb. OnTumanbHoe paccTosHue OT
! GOTOTPaH3NCTOPa A0 NAAOHN — OKONO

10 cm m 3aBucut OT B HHOCTU
Rig HL107%7 . 0 OCBELLEHHOCT

| nomeweHns. Yem owa Gornbuie, Tem
6nmxe K GOTOTPAH3NCTOPY HYXHO Aep-

YyBCTBUTENLHOCTL YCTPOM-

CTBAa 33aBUCUT OT MapaMeTpoB
¢$OTOTPaH3UCTOPa U COMPOTMB-
nexua peanctopa R1 — yem oHO
6onbwe, TemM Bbile 4H4yBCTBU-
TEeNnbHOCTE U TeM Bnmxe Kk poTo-
TPaAH3UCTOPY HYXHO AepXaTb
PYKY, M HAO60POT. YkazaHHbI Ha
cxeme HomumHan peaucropa R1
6611 ONTUManNbHbIM 1A KOMHA-
Tbl C JSIIOMUHECLIEHTHBIM OCBe-
wenuem. Mpu ApkOM NpAMOM
COMHEYHOM CBETE UM B MONHON
TEMHOTE YMpaBiiEHWE PYKOM
MOXET CTaTb HEBO3MOXHbIM.
Bce petanu, kpome Batapen mn
BbIK/IIOYATENA MUTAHUA, MOHTU-
PYIOT Ha NeyaTHoM nnare U3 of-
HOCTOpOHHE (G ONBrMPOBAHHOIMO
CTeKNOTEKCTONMTa  TONLUMHOM
1,5...2 MM, YyepTeXx KOTOpOK no-
Ka3aH Ha pumc. 2. PeaucTtopbl —
C2-23, MJTT, okCuaHbIE KOHAEH-
caropbl — UMMNOPTHLIE, KOHAEH-
catopel C2, C4 — K10-17.
KHonka — manorabapvtHas AByXBbiBOA-
HaAa C [QJIMHHBIM TOANKaTefNem, BbIKNK4Ya-
Tene SA1 — nio6oi manorabapuTHeIN, CBe-
Toavoabt L-5013SRT MOXHO 3amMeHuTb Ha
ANI307BM. Bce peancTopbl ycTaHaBnmealoT
NEPNeHAVKYNAPHO Mnarte, MUKPOKOHTPOS-
fep — B naHesb, a HOTOTPAH3UCTOP —
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P P cre e cae i 80 [N OCTAHOBKM AEMOHCTPALWM CBETOBBIX
¢ ¢ 3dpdekToB HeO6XOANMO eLLe pa3s NPoBecTn
y pykon Hag ¢OTOTPAH3UCTOPOM, B 3TOM
< @ cnyyae “"mwuranka’ Takxke nepexoauT B
< 0 Puc. 2 VIC)y(Op.HbIﬁ EXVM °
hv4 p :
YcTpoiictBo nuTtaloT oT GaTtapen uam
yactoton. Ha d¢otorpaHauctope VT1 ceteBoro 6noka nutanus. HanpsxeHuve

cobpaH JaTuvk, pearvpyiowmii Ha uameHe-
HUe oceewerHocTy. lMpy nepemewerHnm
PykM mnun apyroro npeameta Hag ¢oTto-
TPaH3UCTOPOM M3MEHSETCA €r0 OCBELLEH-
HOCTb — OHa YMEHBLLAETCA 4TO NPUBOAUT
K YMEHBLUEHMIO KONNIEKTOPHOIO TOKA U, Kak

MUTaHMS MUKPOKOHTpOANepa crabunmnao-
BaHO Mukpocxemon DA1. Peauctopel R3—
R12 Tokoorpanuumealowme, oHu onpene-
NAIOT TOK 4Yepe3 CBETOAMOABI, 3HAYMT, U
APKOCTb ux cBeyeHus. Cpeanuin notpe6-
NIREeMbIM TOK COCTaBnseT okono 18 mMA.

BIIOTHYIO K HeW. BHewHuiA Bua, cobpaHHo-
ro yCTPOICTBA NnokasaH Ha puc. 3.
Jauuein anroputm paboTel "Murankm”
COOTBETCTBYET nporpamme migl. Ynpas-
NATb YCTPOMCTBOM MOXHO TaKXe TONBKO C
nomMowsio kKHomkn SB1, ucknioums $oTo-
TpaHaucTop. B atom cnyyae Haxatvem Ha
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3TY KHOMKY OCYLIECTBASIOT TONbKO BKAIO-
4YeHue, a SR NPOrpamMMMpPOBaHUA MUKPO-
KOHTposnepa HeobxoaMmMO MCronb3osaTh
nporpammy mig2.

Mporpammel ANA MUKPOKOHTponnepa
HanMcaHbl Ha A3blke Bencrk komnunaropa
BASCOM-AVR (BASCOM-AVR Demo
Version 1.11.9.1), pocrynHoro Ha caiite

¢dupmbl MSC Electronics (http://www.
mcselec.com). lNporpamMmupoBaHme Mmk-
POKOHTPOSNEepa OCYLLECTBARSOCE C MOMO-
LB NPOrpaMMaTopa, ONMCaHHOTo B XYp-
Hane “"Papguo” (A. Oonruwii “lporpam-
MaTopbl M MPOrpamMmmMmnpoBaHmne MMKpPO-
koHTponnepos”. — Paawvo, 2004, Ne 2, 3,
c. 51, 52).

Ot pegaxyuwy. [porpammel Lns1 MUKPO-
KOHTPO/INEPa v BUAECOPONUK, BEMOHCTPUPYIO-
wuii  paboTy yCTpOVCTBA, HaxodsTca Ha
Hawem FTP-cepsepe no agpecy <ftp://
ftp.radio.ru/pub/2009/04/mig.zip>.

Penaktop — H. Hevaesa, rpacpyka — H. Hevaesa,
¢oT0 1 BUAEo3anucyL — aBTopa

UK nmuTaTop HaXXaTtua Ha

Knaeuwly tenedoHHOro annapara
A. BYTOB, c. Kyp6a Sipocnasckoii 0671.

pepnaralo cobpartb HECIOXHOE YCT-

POMCTBO, KOTOPOE NO3BONUT ANCTAH-
LMOHHO "HaxumaTb" Ha knasuwly "#" Tene-
¢oHHoro annaparta (TA) ¢ nomoLbIo Nobo-
ro UK NAy. Npu pabore co cHabXeHHbIM
AOH TA cepum "Pycbk”, ons KOTOpOro,
COGCTBEHHO, W Aenancs UMMTATop, 3TO
[aeT BO3MOXHOCTb AUCTAHLMOHHO npe-
KpaTUTL curHan cpaboTasiwero GyanneHu-
Ka, OTK/IIO4YUTL NpoCnyLIMBaHve Tenedon-
HOM fIMHUK, NpepBaTb YTEHWE rONOCOBLIX
coobweHunin unu asToao3eoH. lNpu xena-
HUN MOXHO MMUTUPOBATL HaAXaTue Ha
nobyio knaeuLLy Nioboro 3nekTpoHHoro TA.

MmMuTaTtop CMOHTUPOBAH Ha MeyvaTHOM
nnare, nokasaHHoOM Ha puc. 2. Moaynb
doronpuemHmnka B1 3akpenneH BHyTpM
kopnyca TA y cAenaHHoro B Hem Ans npo-
xona UK nanysenms otBepcTms n coegm-
HEH C NnaTon mMmMTaTopa TPEMA NPoBOAA-
mu. Cama nnara Takxe pasmelleHa BHyT-
py kopnyca TA. lMNockonbky AanbHOCTb
nencreua npubopa ¢ UMK nprvemHukom,
TWMN KOTOPOrO yKa3aH Ha Cxeme, NpPeBbICU-
na 10 m (4TO 9BHO M36BLITOYHO), OHa 6bINa
YMEHbLLEHA B HECKOBbKO pa3 YCTAHOBKOM
nepen 4yBCTBUTENBHOW MOBEPXHOCTHIO
nNpUYeMHMKa NOrNOLLAIOLLEro CBETOMMUILT-

L1 40 MkH
IYYY
Lo T
33 MK x 5B
SRBSZICP 4 [ =18
N[ 1B VT
N > KT3107K
IR 1
/| R7
VD1 71240
KO521A 1 4 3
V= SN
T K/PCBI7 &
2 3 o

Puc. 1

Cxema wummTaTopa usobpaxeHa Ha
puc. 1. Korpa Ha INAY, HanpaBneHHOM Ha
YYBCTBUTENbLHYID MOBEPXHOCTb MOAYNA
npmnemnuuka UK curnanos B1, Haxara nio-
6as kHonka, Ha Beixoae (BbiBOAe 3) npu-
€MHVKa MORBARIOTCA CEPUM MMIMYNbCOB
HW3KOro NIOrMyeckoro ypoeHA. OHu 3aps-
XatoT koHpaeHcaTop C2, n Tpaxauctop VT1
OTKpLIBAETCH. KONNEKTOPHLIN TOK TPaH3u-
cTOopa TeuveT 4Yepe3 M3nyyalwui amon
ontpoHa U1l. B pe3ynbrate oTkpbiBaeTcs
MOAK/MIOYEHHBIM NapannefibHO KOHTakTam
knasuwm "#" TA GOTOTPaH3NCTOP ONTPO-
Ha, UMUTUPYS 33aMblKaHWE 3TUX KOHTaK-
T0B. OAHOBPEMEHHO BK/IOYAETCH KOHT-
poneHbih cBetoauon HL1. Ecnm npwm
HaxaTtum 1 yaepxaHum kHonku MNAY cee-
TOAMOL, BCMbIXMBAeT MHOrokpatHo, a TA
durKCUpyeT HEOAHOKPATHBIE HAXaTus Ha
KNasuLly, CneayeT yCTaHOBUTE KOHAEHCA-
TOp C2 60MbLIEN EMKOCTH.

pa pocraroyHoM nnotHocTn. OpHoBpe-
MEHHO MOBLICMNACH YCTONYMBOCTb MMMUTA-
TOpa K nomMexam OT Apyrux ncTouHmnkos UK
nanyyenus. CBeTodUNETP M3rOTOBNEH M3
MAOTHOM LBETHOM MNEHKN OT AETCKOro
Kanemaockona.

Heobxoaumo 3aMeTuTh, 4TO BbI3BAH-
Has MOMEexamMu chyyYamHas umMmtTaumsa
HaxaTumi Ha knasuwly "#" BO BpeMSA pasro-
BOpA UNW B pEXVME NOKOA ANnA TenedoHa
"Pyck" He onacHa. OHa NpuBOAUT NWLLbL K
KPAaTKOBPEMEHHOMY MEPEKJIIOUEHUIO ero
OMcnnes u3 pexmma 4acos B PEXUM rnoka-
3a nocneaHero HabpaHHOro UnW onpene-
nenHoro AOH Homepa.

Kpome WK npuemHuka ykasaHHOro Ha
cxeme Tmna, 6bin yCneLwHo UCnbITaH aHa-
norvyHeIn npubop SV-06-AM. MNoponayT n
apyrve UK npuemnukm ot cuctem A1y
TeNeBn3opoB 1 NPoYMX GbITOBBIX NPUBO-
poB. HyxHo nuwe y6eauTecs, 4TO ypo-
BEHb HANPRXEHUA Ha BLIXOAE NMPUEMHUKa
B otcytcTBue MK curHanoe — BbICOKUIA.

Tpananctop KT3107K moxHo 3ame-
HUTb No6bIM M3 cepuin KT3107, KT6112,
SS9015, HeobxoaAMMO NULLIL YHEeCTb pas-
ANYMA B PacrnofioXeHUM UX BbIBOAOB.
Bmecto avoga KA521A npurogeH nobom
APYro ManOMOLLHBIN.

lNMpexpe Yem nopknoyate GoToTpaH-
aucTop ontpoHa U1 k kOHTakTam KnaeBuLm
TenedoOHHOro annaparta, Heobxoaumo
onpefenuTt BONBTMETPOM MONSPHOCTb
HanpsXeHUa Mexay Humm npu pabotaio-
wem annapare. Konnekrtop ¢potorpaHam-
CTOpa NOAKMIOYAIOT K MII0COBOMY, 3 3MUT-
Tep — K MMHYCOBOMY KOHTAKTY K/TABULLK.
3ameHa ontpoHa PC817 — LVT817.

CoBpemMeHHbie TenedoHHbIe annaparsl
C NUTAHMEM OT 3EKTPOCETU NOTPEBNAIOT
no uenu +5 B pno 30 mMA ot 650ka ceTeeo-
ro NMTaHus u Bcero 15 MA OT pesepBHOM
6arapeun. B pexvime nokos nmmuratop no-
6aBnaeT k noTpebnsemomy Toky He Bonee
2 mA. OpHako, 4TOGbBI He YBENMYMBATL
Harpy3ky Ha 6arapeio npu OTCYTCTBUM
HanNpPRXeHWUA B CETK, NOAKIIIOYATE MMUTA-
TOp PEKOMEHAYETCH HanpsaMmylo kK “cete-
BoM” uenu +5 B, npunasse, Hanpumep, ero
nNpoBOAa NMUTAHUS K TEM XE KOHTaKTam
nnatel TA, K KOTOPBIM MPUCOEAVHEHbI
npoBOAa OT CeTEBOro agantepa.

JlonoONHWB  KOHCTPYKLMIO COOTBET-
CTBYIOLUMM MCMNONHUTENBHBLIM Y3fI0M, a
npu HeOB6XOAMMOCTU U Y3NOM MUTaHWA,
NMUTATOP MOXHO MCMONb30BaTL ANA APY-
rmx uenew, Hanpumep, AN8 AUCTAHLIMOH-
HOrO ynpaBneHUs OCBELLEHVEM.
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Penakrop — A. Lonrvid, rpagpmka — A. Jonrvid



CeBetoanogHoie doHapu

C 3/1IEKTPOHHbIM

yrpasneHuem

A. BALUHNPOB, C. BALLUUPOB, r. MockBa

CserogmonHsie ¢oHapm npmobGperaioT BCE Gonbiuyio nonynsp-
HOCTb. 3TOMY CnOCOGCTBYIOT Kak TEeXHUYECKWUE XapaKTepPMUCTUKH
(3KOHOMMYHOCTb, [ONIrOBEYHOCTb), TaK ¥ NOCTOSAHHOE CHUXEHNE LeH
Ha cBepxbapkue ceserogmonsl. He ocnabesaer n MHTEpEcC pagmosnio-
6uTenei kK KOHCTpynpoBaHuio Takux poHapesi. 06 aTom ceugerens-
crByeT 60/bLIOe YMCNIO Nybnukauni Ha 3Ty TeMy. ABTOpbI CTatbym
npepgnaraior euje ABe KOHCTPYKUMH, OCHOBHOE OT/INYME KOTOPbIX —
3/1eKTPOHHOE ynpasJieHne Ha MUKPOKOHTpoOJIIepe.

CHOBA KOHCTPYKLMK Npeanaraembix

doHapeir — NoBLILWAILWMI Npeobpa-
30BaTeNb HAMPAXeHWs, OnNMcaHue KOTO-
poro npueeaeHo B ctatbe C. bawwuposa
"OnNekTpoHHbIM ¢doHApL C OIHUM CBETO-
avopoMm” ("Paguo™, 2004, Ne 9, c. 54, 55).
Braronaps 3TOMy 0ka3anocb BO3MOXHbIM
nutate GoHape OT OAHOro ranbBaHuue-
CKOTrO 3MEMEHTa MW akKyMynaTopa, 4To

Cxema HoHaps ¢ 0AHUM CBETOAMOAOM
nokasaHa Ha puc. 1. Ha mukpocxeme DA1
cobpaH nosblwalowmin npeobpasosaresns
HanpaAXxeHus, noapobHO OMMCAaHHbIA B
YNoMAHYTOM Bhille cratbe. Pexumamum
paboTel ynpaBnfeT MUKPOKOHTPONIEp
DD1, B KOTOPOM aKTUBM3NPOBAH BCTPOEH-
Hbi RC-reHepatop (HoMUHanbHasa 4acTo-
T1a — 1,6 MI'L), 4To NO3BOAMANO YNPOCTUTL
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R2 56
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CTORHHOE, MnpepbIBUC-
Toe C MOCTORHHOM
CKBaXHOCTBIO  (pexum
mMaska) 1 npepbiBucToe
CBeYeHue CBeToamoaa c
nepemMeHHoM  CkBax-
HOCTBIO — TPU OJIMHHBIX
BCMbILLKKY, Aanee Tpu
KOPOTKMX U T. A. (PEXUM
SO0S). MNepeknioyeHne

EL1 @

V11
KT3102b

Puc. 1

L1 22wmklH VD1 1N5817
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EL1—EL3 10WSSC-A

PEeXUMOB OCYLLECTBNA-
10T kKHoMnkow SB1.
Mocne nopaun nm-
TAIOWEro HanpsaxeHus
BblKnoyarenem SA1 ¢
nomouwto uenn R1C4
npoMcxoauT  MHULMa-

Rs100 EL2 77 NU3AUMA  MUKPOKOHT-

rm - B
DA1
1SB

RHSRI331B

C1
= 47wmx 3] DC
x63B

SA1
.m\

¢——» Keuie. 8 DD1

R1  DD1 ATtiny15L-1SC
Tk R3 1«

ponnepa DD1 u ¢poHapb
HayvHaeT pabotath B
PEXMME NMOCTOAHHOIO
CBeYeHus. Ynpasnsio-

1BRESMCU |PB1 [E—x1
5 R41K

"ipg2 PBO

(Y

vT1
\&/ kT368A-9

Las nporpamma, Koghbl
KOTOpPOW npuBeaeHbl B
Tabn. 1, nepuoanye-
CKM OnpawmBaeTr nopr
PB2, k koTOopomy noa-
KAKYeHa kHonka SB1.

Pwuc. 2

No3BOSNAIO PA3MECTUTb Kak MCTOYHUK
MATaHWA, TaK U "3NEKTPOHHYIO HAYMHKY ™ B
kopnyce no6oro ¢poHaps, paboraroLero
OT ABYX 37IEMEHTOB Tunopasmepa AA.
MNpuyem cyuwecTBeHHOM AopaboTKU KOp-
nyca ¢oHaps npu 3aTom He Tpebyerca. B
npegnaraemeix GoHAPAX ONA ynpaBneHus
pexuMammn paboTbl MPUMEHEH MUKPO-
koHTponnep ATtiny15L.

cxemy. Ha nuHum PBO nopta B mukpo-
koHTponnepa DD1 ¢dopmupyloTca ynpas-
NAIOWME cUrHanel gns Tpaxauvcropa VT1,
paboTalowero B nepexioyaTensHoM pe-
xume. [pu BLICOKOM ypOBHE Ha 3TOM
FIMHUWM TPaH3UCTOP OTKPHIT U CBETOAMOL,
EL1 cBetuT, NnpM HM3KOM — TPAH3UCTOP
3akpbIT U cBeToamopn, obectoqeH. Peanc-
TOp R2 — TOKOOrpaHMYMBAIOWMIA.

Mpy Hanuumm 3aechb

HWU3KOrO YPOBHA MNpo-

ncxoanT  nepeknoye-
Hue pexnma pabotel poHaps.

Cxema ¢oHaps C TakuMW Xe pexu-
mamu paboTel, HO C M3MEHSeMou fAp-
KOCTBIO CBEYEHUs Moka3aHa Ha puc. 2.
MNpeobpa3oBaTtent HANPSXEHUA BbINOS-
HeH Ha mukpocxeme RH5RI33B B kopny-
ce SOT-89 (oTeyecTBeHHLI aHanor —
mukpocxema K1446MH21). TMpunumn
ero paboTbl NPUHLMMMANBHO HE OTINYA-
€TCA OT UCMONb30BAHHOINO B MUKPOCXE-
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me KP14460MH1. B ¢oHape NpuMEKEH
OMCKPETHBIN cnocol perynmpoBku sPKo-
CTH 33 CHET MBMEHEHHR YNCAA CBETRLLUX-
cA ceeToaveaos. Kopel ynpaensiowen
APOTPaMMel MUKPOKOHTPONNEpa npuae-
AeHu B Tabn. 2,

Kak v B Npeasigywien koHCTRpYKUMK,
NEePeKNIUEeHNe PEeXUMoB paboTel ocy-
WeCTBAAKT HAXaTHem Ha KHonky SB1.
MNocne noaasm NUTaKLWIEro BaNPAXeHna
NPOUCXOANT MHMLMANU3ALWA MUKPO-
KOHTpONnepa W  yCTaHaBIuBaeTCH
pexum paboTbl GoHapA ¢ MUHMMANBHOR
APKOCTHIO — TpaHauctop VT 1 oTkpelT U
cesetut ceetoamog EL1. MNpu Haxatuwm
Ha kHonky SB1 ceetogwon EL1 racHet u
3aropawrca ceetoguopgn EL2 u EL3.
MNpu nocneaywwem Haxatvu Oyayr
CBETUTE BCE Tpu CBETOAMOAA. Pexum
MARKa BKJIIQYMTCA, eCAM ewe pas
HaXarTb Ha 3Ty KHOMKY, npu 31oM Byger
NEePMOAMNECKN BCMBIXUBATE CBETOAWMOP,
ELt, w nocnepkmin pexmm — SOS —
NPepLIBMCTOE CBEYEHME BCEX TPEX CBe-
TOANOAOB.

MewaTtHas nnara ona NepeBOro Bapu-
anTa HOHAPRA M3rOTOBNEHA U3 OQHOCTO-
POHHE GOALIMPOBARHOIG CTEKNOTeRTTO-
nuta TonwmHon 1...1,5 MM, £e uYepTex
nokasad Ha pue. 3. MpumeHeHs NOCTo-
RAHHbIEe peancropel C2-29, P1-4, okeng-

Puc. 5

Puc. 4

e (SR

wew -

m )

Puc. 6
HbIE KOHABHCATOPH — WMMOPTHBIE,
ocTanbibie — kepamudeckue K10-17,
npoccens — EC24. Tpanancrop

KT31026 MOXHO 3aMEeHuTb Ha TpaHau-
CTOPb) TOW Xe cepun ¢ NIobbIMK OyxBeH-
HeiMK HAEKCAMW. [CCKONBKY NPUMEHE-
Hbl MUKpPOCXeMel B xopnycax DIP, gnr nx
YCTAHOBKW Ha Marty CMOHTURDBAHEI
naHenw,

Mnary ycraHasnwealor 8 kopryc GhoHa-
PR B3aMEH OQHOMO M3 TanbEAHWYECKNX
3NEMEHTOB (MM aKKYMYNATOPa) TNopas-
mepa AA. ina obecneyenms ee XOHTaKTa C

NAKCOBLIM BLIBOAOM ranbBaHUYECKOro
BNEMEeHTa Ha NnaTy NpPMnaneaioT ckoby na
NYXEHOM XEeCcTn OT KoHCEpBHOM BaHkm
Tonwnroin okono 0,2 mm {puc. 4).

Bo 8T0pOM BapraHTe NPMMEHEHE) 3ne-
MEHTE ANA NOBEPXHOCTHOTO MOHTAXa.
Peauncrope PH1-12 u kepamMmyeckmne XoH-
nercaropbl — tinopasmepa 0805, 1206,
OKCWAHBIE KOHAEHCATOPE — TAHTANoBLIE
Tunopasmepa A wnv B, ppoccens —
LQH3C (twnopaamep 1210) <$upmul
Murata.. HepTex ne4aTho nnatel nokadax
Ha pucC. D, OHa Takxe W3roToBneHa w3
OOHOCTOPOHHE PONLIMPOBAHHOMG CTEeK-
AOTEKCTOMMTA TONwmHoU 1...1.5 mm. Ha
pwc. 8 nokasaHa nevatkas nnara BTopo-
ro BapUaHTa KOHCTPYKLUMK HA atane nNpo-
BEPKY.

-

HanaxwpaHua yCcTpoWCTB He Tpeby-
€TCH, NPpY HECOXOAVMOCTH SPKOCTh CBE-
YEHWA CBETOAUOACE MOXHO WM3MEHATb
noABOPKON CODTRETCTBYIOLUX TOKOOrpa-
HWYMBAIOWUX PE3VCTOPOB.

Or pegaxumm. TEKCThl U KOAS! £IPOrPaMAL E
LUTS MAKDOKOHTRONNAEHA HEXOASTCR HE HALUEM
FTP-cepsepe no aapecy <ftp://fp.radio.ru/
: pub/2009/04/fonsr.zip>.

PegakTop — H. Hewaesa, rpagwxa — H. Hevaeaa,
$OTO — ABTOPA



Llecton WW RTTY CONTEST Ha npu3bl

eXAyHapoaHble COPeBHOBAHUA MO
paamocea3n Ha KB Tenetainom,
KOTOPbI€e YXe LWeCTOMN rog noapsa, NpoBo-
avT XxypHan "Pagmo”, Bbilwnm Ha cTabunb-

HO BbLICOKMI YPOBEHb M HEM3MEHHO MOfb-
3YI0TCA MOMNYNAPHOCTLIO Y TENETANNUCTOB
Mupa. B copeBHOBaHMAX MUHYBLUErO roga
npuuann yyactme 395 CnopTCMEHOB M
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MobGeanrens B rpynne “"oamH oneparop — BCe Anana3oHsl” I0pmii KypuHbiii
(RG9A UASAM).

KOMaH[, KONNEKTUB-

HbIX PAAMOCTAHLIMM

13 58 cTpaH n reppm-

TOPUM MMpa No cnuc-

Ky avnnoma DXCC (8

npenbiaywmx copes-

HOBaAHMUAX COOTBET-

creeHHo 410 mn 59).

Mo 10 n 6onee y4act-

HWKOB BLICTYNnanu u3

! CLLA (59), ®PT (30),

ANoOHUM N YKpauHbl

- (22), Monbwwm u Ka-

Haael (15), WUtanum

(11), Hupepnanpos

(10). B npownom

‘ rofly BO3pOCHO 4uC-
IO Y4YaCTHMKOB W3

Y Poccun — 101 npo-

T8 90. 310 paayer,
NOCKOSbKY Ml
BIMAOTHYIO npmbnu-
XaeMCsi K A3AHHbIM

Anexcanap KonecHunkos (RU9SAC) 6bin nyqwmm Ha ama-
nasoxe 7 Mry.

XypHana "Paguo”

no axkTUBHOCTM POCCUAH B CaMbiX
NONYNAPHBIX TENETaNMNHLIX COPEBHOBA-
Husax mupa — CQ WW RTTY CONTEST. B
HalMX COPEBHOBAHUAX MPUHANM y4acTve
KOPOTKOBONHOBMKM 13 40 cybbekToB
Poccuiickoin depepaumm.

o 3a4eTHbIM noArpyrnnamM y4aCTHUKM
pacnpegenunuce Tak: SOMB — 252,
SOSB 21 — 2, SOSB 14 — 86, SOSB 7 —
18, SOSB 3,5 — 9, MOMB — 6, CHECK
LOG — 16, SWL — 6.

B ocHoBHoOW rpynne "oauH onepaTtop —
BCe Anana3oHbl” Ha 3TOT pa3 nobeawn poc-
cusiHuH Opwuit Kypunbii (UASAM), BeICTY-
naswui nof no3biBHeiIM RGOA. B npepbl-
AyLlwimx copesHoBaHuax KOpuii 6bin BTOpoM,
nvwe HemHoro yctynme 7XORY. Henamen-
Hbli fMaep pasnuuHbIX TEeneTamnHbIxX
COPEBHOBAHMI NMPOLLbLIX NET HA 3TOT pas3
3aHAN NMWb TPETbe MECTO, NPOonycTuB
BMepes ewe OAHOr0 POCCUSHMHA —
UA9CLB.

KpacHospckas komanaa RWOA Heua-
MEHHO MNOKa3blBaKLWAaA BbICOKME pe-
3ynbTaThl B HAWMX COPEBHOBAaHUAX, HA
3TOT pas 3aH\na nepsoe mMecTto. B ee
coctase paboranm RAOALM (Banepwui
Kypcos), RAOAM (Jleowun JlnwHes),

RVOAX (Ceprein WeanoB), RUOAS
(Anpopew CeuctyHoB), RUOAKB (Makcum
Kopo6buxuh).

B oaHopmanasoHHoM 3a4veTte Ha 14 MMy
nobeaurenem cran Ctue XoarcoH (ZC4LU).
OH perynapHo 1 YCreLIHO NpUHUMAET y4vac-
TVE B HALWMX COPEBHOBAHUAX — nobexaan
Ha 3TOM Awana3oHe ABa rofa Hasag, a Ha
avanasone 21 MMy — B npownorogHem
koHTecTe. PoccusimH RA9QBD 6bin Ha
amanasoxe 14 MMy yeTBepThHIM.

Anekcanap KonecHukoe (RUSAC) 6bin
Jy4wum Ha auanasone 7 My, Ha octane-
HbIX AManas3oHax nuAMPOBanu yKpamHel|,
Hukonain flkosenko (UTSEPP, 3,5 MI'u) m
pymbiH Heny Bpadra (YO2R). PoccusivH
Banepuii JNlanun (RA3UAG) 6bin BTOpbIM
Ha avana3one 3,5 My, a Ha amManasoHe
21 ML y4aCTHMKOB OT Haluei cTpaHbl He
6bIno.

B rpynne Habniopatenei BHOBb nobe-
avn Bnagumump Kynpustos (UAO-103-16).

B npuseneHHoli Tabnuue TexHuyec-
KMX pe3ynbTatoB MO rpynnam ykasaHbl
MECTO, NO3bIBHOM, YUCNO CBA3EN, YNCHO
OYKOB 33 CBSA3WN, MHOXWTENb U pe3ynb-
TarT.

JONNNYd S



"PAAUO" — O CBA3MU

PALAUO Ne 4, 2009

"RADIO" RUSSIAN WW RTTY CONTEST 2008 (QSO, QSO points, multiplier, score)

SINGLE OPERATOR MULTI BAND
RG9A 783 7320

OEONONBWN=
Q
9}

88 OK5MM
89 SP4BPH
90 SMEGKT
91 DLEBR
92 KOHW
93 RX3ZX
94 YOEHSU
95 IV3RVN
96 I12XLF

97  JMIXCW
98 UAS3TN

99 YL2PA
100 UA9BS

801
728
647

7465
7250

226
216

1654320
1612440
1392000
838120
773720

102

PABF

147
121

63700
63375
62800
59645
59340
57750
57750
57350

252

W7NNN

PY21Q
W6ERQ
KE6SAT
ON3AD
LU7FWV
CT1EHK

137

710
575
675
490
320
255
280
460

14 9940

ONNOOONN
(4]
3

SINGLE OPERATOR SINGLE BAND — 21 MHz
1 YO2R 30 170

21 3570
2 UX1UX 13 65 10 650
SINGLE OPERATOR SINGLE BAND — 14 MHz
1 ZC4au 471 4505 91 409955
2 9A7R 462 3370 85 286450
3 USOMM 399 2775 69 191475
4 RASQBD 216 2075 65 134875
5 RA9SC 222 2070 64 132480
6 YT2PFR 311 2100 63 132300
7 RVODAL 209 1860 68 126480
8 DK2FG 216 1695 67 113565
9 RAIAW 266 1745 65 113425
10 UAOCA 175 1480 66 97680
11 RA3BT 240 1785 53 94605
12 YWSAAX 234 2330 40 93200
13  UAINFA 213 1470 61 89670
14 EAICJ 224 1750 49 85750
15 YOS5CBX 205 1380 62 85560
16 RA9AP 151 1455 54 78570
17 235X 190 1205 59 71095
18 RX9FG 148 1390 51 70890
19 1LZ2Z2G 186 1265 56 69575
20 UAOYAY 128 1120 56 62720
21 RA3BB 167 1110 56 62160
22 HASLZ 145 970 60 58200
23  MWOCRI 165 1110 45 49950
24  SP2FOV 134 890 55 48950
25 N3GJ 133 1110 37 41070
26 YO9CWY 114 730 56 40880
27 EB2CYQ 124 970 42 40740
28  UX0SX 125 790 51 40290
29 YL2cv 126 815 49 39935
30 UA4ANX 128 785 47 36895
31  ISOYEK 116 830 43 35690
32 OHB8KWY 17 755 44 33220
33 UX0ZL 113 730 44 32120
34 w4LC 108 855 36 30780
35 VA3PL 106 975 29 28275
36 UASOZ 73 640 44 28160
37 RA4LK 95 575 44 25300
38 SP9CTS/9 90 585 43 25155
39 JRINHD 81 680 36 24480
40 UR5ZMK 91 545 44 23980
41  RZ90J 68 630 38 23940
42 RW4NN 95 635 37 23495
43 74 730 30 21900
44 S58P 82 635 40 21400



45 EA5GTQ 80 540 36 19440
46 UR7QM 88 570 34 19380
47 DJETK 75 450 43 19350
48 RU3SWR 67 495 39 19305
49 OR6C 70 420 45 18900
50 PA4OMIR 70 420 42 17640
51 EWBOF 79 490 35 17160
52 UA4SAW 87 490 33 16170
53 DL5KUR 62 410 39 15990
54 AEIT 74 605 26 15730
55 GODAY 68 430 33 14190
56 UX2MF 56 375 35 13125
57 YO5CRQ 54 390 32 12480
58 YBOJIV 43 425 27 11475
59 JA1BNW 47 360 30 10800
60 SM7ATL 52 325 28 9100
61 EA3FHP 47 315 25 7875
62 SM3AF 43 275 27 7425
63 RA3UT 47 295 25 7375
64 PAOFLE 45 350 21 7350
65 VE3MCF 58 410 17 6970
66 UAOZAM 51 315 22 6930
67 UASRW 52 295 23 6785
68 W40JC 39 300 18 5400
69 K5PI 58 350 1 3850
70 ACOE 55 350 11 3850
71 Ly2Cv 28 200 19 3800
72 RW3PF 24 170 20 3400
73 RW3TA 29 190 17 3230
74 RX1CQ/P 34 200 15 3000

75 JA2GHP 22 170 17 2890
76 JAICPZ 20 160 15 2400
77 OK2SWD 21 140 15 2100
78 JA2VHG 15 120 15 1800
79 PR7AR 26 260 6 1660
80 UA9AX 14 130 12 1560
B1  N6KW 37 225 6 1350
82 N3UA 9 70 7 490
83 VE3MGY 7 65 7 455
84 JR3SZZ/3 8 45 9 405
85 USOYW 5 25 1 25
86 KE7FBY 13 65 0 0
SINGLE OPERATOR SINGLE BAND — 7 MHz
1 RU9AC 200 1950 58 113100
2 SP3GXH 177 1155 60 69300
3 IWIPNJ 191 1240 54 66960
4 EUBRZ 187 1080 60 64800
5 OK2SFP 133 810 49 39690
6 UABAKD 17 710 50 35500
7 SMEBSK 97 560 49 27440
8 0J5VG 86 470 36 16920
9 SP1DMD 79 455 36 16380
10 YCBFEF 53 520 27 14040
11 JE2UFF 37 280 28 7840
12 RABFUZ 40 250 29 7250
13  K3NK 70 450 15 6750
14 DL4JYT 32 195 20 3900
15  YCBEXL 17 160 10 1600
16 ZL3TE 13 115 6 690

17 WBBJAY 28 145 2 290

18 JH1GUO 3 15 3 45
SINGLE OPERATOR SINGLE BAND — 3,5 MHz
1 UTS5EPP 157 875 56 48125
2 BRA3UAG 116 655 45 29475
3 ERIRR 98 545 40 21800
4 USOHZ 81 470 38 17860
5 RA3QH 71 405 33 13365
6 UR5UBR 45 255 29 7395
7 RWSRA 33 285 24 6840
8 SQILOJ 41 235 26 6110
9 OM3TLE 17 100 12 1200
MULTI OPERATOR MULTI BAND
1 RWOA 577 5290 183 968070
2 RZ4HZW 534 3255 166 540330
3 RKICWA 337 3075 131 402825
4 ZL4A 170 1655 45 74475
5 WBEWRT 316 1850 25 46250
6 VETHL 114 615 1" 6765
SWL
1 UAO-103-16 316 2830 132 373560
2 DL-P01-17291 194 1155 110 127050
3 0K2-9329 156 995 74 73630
4 DEOWAF 75 440 58 25520
5 USF-007 26 160 16 2560
6 OK1-11861 9 50 8 400

YKB DX cBfian Ha [afbHeM

BocToke

Esrenmii KPbIJIOB (RAOCGT), r. Xabaposck

€TO MUWHYBLUEro roga okasanocb Ha
PeaKOCTb YAaquHbIM ANS OCyLeCcTBne-

HUA JaBHEW MEUThl — Cepbe3HoN paboThbl
Ha YKB. Yepes MHTepHeT 6binmn nprobpe-
TeHbl TpaHcusep IC-910H, noeopoTHoe
ycTpoiictBo G5500, BonHOBLIE KaHanbl
ans avanasoroB 144 n 430 MIy m coot-
BETCTBYIOWMA PAAMOHACTOTHEIN Kabernb.
Mpownu TomuTenbHble Heaenu oOXuaa-
HWS, U BOT, HAKOHELL, rPy3 NOAY4eH.

Tenepb cneaylowmii atan — yCcTaHoB-
ka. [MpoayMbIBAIOTCA KOHCTPYKTUBHLIE
3neMeHTbl KpernieHusa MadTel — U BOT YXe
Bce Heobxoammoe Ha kpbiwe. Cobupaem.
MpusiTHO Ooco3HaBaTk, YTO B paguontobu-
TENbCKOM cpene 06sA3aTenbsHo HanayTcA
cTapwme ToBapvy, 6e3 nomoLm KoTo-
PbIX NOCTUraTb 3TOT YBAEKATENbHBIN MUP
pagmo 66110 6bl HAMHOIO CnoxuHee. Tak
CNY4YMNOCh M HAa 3TOT pa3. PauunoHanbHbIn
COBET M HafeXHble PykM Hallero xabapos-
ckoro paguonioburens Banepus Moaonb-
ckoro (RAQCAF) okasaniCb Ha Kpbille
npocTo He 3amMeHumsl. OTaensHyto 6naro-
[APHOCTb XOYETCH BbIPa3uTb AHATONMIO
Koseipesy (UAOCQ) — onHOMY U3 nepsbix
YNBETPAKOPOTKOBOSIHOBMKOB Ha [JanbHem
BocTtoke 3a TO, HTO CTan HaCTOAWMWM
HACTABHUKOM B MUpE MHTEpPECHeNLen m
[axe He U3y4EeHHOWM MOJSIHOLEHHO paamo-
nobutensckon ceaam Ha YKB.

MNocnenosatensHOCTL CHOPKM cTeka Bbl-
na Takow. CHavana Ha mauTe 6bina ycra-
HOoBneHa opHa 13-3nemeHTHas ctpena Ha
144 MIu. Bekope nepseiv DX koppecnoH-
neHtom ctan Mapk @uankosckuin (RAOFCA)
13 KOxHo-CaxanmHcka — paccTosHue ot
Xabaposcka 600 kxm! 310 6bI5I0 MOE nep-
BOe "Tpono”. Yepea HeCKONbLKO AHEM yaa-
fock nonmate E-cnopaauyeckoe npoxox-
nenve u cpabortate Ha 144 My nepsbix
KOpPPEecnoOHAEHTOB 13 ANOHUKM. A 3TO yxe
1400... 1500 km! 3Tn maneHskme nobeas!
nobaBunu cun gna pasBUTUS aHTEHHO-
brAEpHOro X03\MCTBA PaaMOCTaHLUN.

YcraHoBka BTOpoM 13-3nemeHTHOM
crpensl Ha 144 My npywnace Ha asryc-

TOBCKME MeTeopHble notoku — "lepceun-
Obl", ¥ NepBLii KOppecnoHAeHT 6bin n3
Anonum — Seiichi Tsuboi (JR3REX). Oanee,
no aoroeopeHHocT ¢ lMeixteeBbiM Bane-
pvem (UAOLW), ypanoce yBepeHHO cpa-
6oTatb Yepe3 meTeopbl ¢ BnaaveocTokom.

Mpubnuxanack oceHb, U Tenepb ca-
MOM rnasHoM ueneio 6eina Jlyna! Ho Tyt
BCE 0Ka3as10Cb HECKONBKO CROXHee, u be3
NMOMOLLM TakuMx OMbITHLIX paavoniobute-
nen-KoHCTPYyKTOopOoB, kak Cepren Jom6-
poeckuir (UAOCOO), cpenate 310 6bINo
Obl, HaBepHOEe, HEBO3MOXHO. AHTEHHbIN
CTEK M CUCTEMA CYMMMUPOBAHUA aHTEHH
6binu nepenenaxbl. Bee kabenn nocumTa-
Hbl U NPOMEPEHbI HECKOSIbKUMKM N3Mepu-
TenbHelMu npubopamm, BbIBEPEHLI pac-
CTORIHUA MEXZY aHTeHHamu. Bce aHTeH-
HO-¢uaepHoe ycTponcTeo 6uino nosene-
HO MNPaKTU4YECKM [0 COBEpPLIeHCTBA.
MN3yuyeHa n onpobosana nporpamma WSJT.

W BoT TOT AeHb HacTan. K 70-netHemy
106uneto XabapoBCckoro kpas nepeas pa-
npyonobutensckan cBA3b Hepes JlyHy co-
croanacbk. KoppecnoHaoeHtom 6bin Ants
Randmaa (ES6RQ) w3 3ctonmn. Mo 3asep-
wenmm QSO pagocTb 6bina 6e3rpaHuyHon!
3710 6bINO 4TO-TO HEBeposTHoEe. Menoawy-
Hble 3Byku nporpammbl WSJT v naobpaxe-
Hue JlyHbl Ha MOHUTOPE C BUAEOKaMepbl,
pPacnonoXeHHoW Ha aHTeHHoM Oyme,
PRAOM C MOBOPOTHLIM YCTPOWCTBOM, CO3-
[aBany oOulylWEeHNe MPUKOCHOBEHURA K
JNyHe pykon! lanee — poccuiickme paamo-
nobéurenn, Tepmauma, Hanumsa, Utanus,
Hupepnanapl, BeHrpus u Tak ganee.

Ho manunu mn pagmoniobutensckue
CMYTHWUKM, a TAKXKE CaMOi 3aBETHON MeY-
Tou ¢ aetcTea 6bino npoecty QSO ¢ 3ku-
naxem MKC! Bce ato 6bino Bnepeaw.
OceHb npoaonxanack, U A Ha4an akTUBHO
ocsaueaTtb paboty uepe3 pagmoniobm-
Teneckme cnythHmkn AO-7, AO-51, FO-29,
VO-52. B nepsoe Bpemsi 6bIN0 HE NErKO
OCYLLECTBAATL ONEpaTUBHOE yrnpaBieHne
NOBOPOTHLIM YCTPONCTBOM @aHTEHH B ABYX
MAOCKOCTAX NPU OAHOBPEMEHHOM ChneXe-

HUM 33 KOOpAMHATAMM CMYTHUKOB Ha
MOHUTOpE B nporpamme "OpbuTpoH”.

Ja ewe v npuxoauTca "noakpyYveats”
[OMNNEPOBCKUIA CABUI YaCTOThI HA NPUEM U
Ha nepepaadyy. M npym aTom yBEpeHHo npo-
BoauTe QSO B TOT MOMEHT, koroa GeryT
CYMTaHHBIE MUHYTHI HAXOXAEHWUA CMyTHU-
Ka B 30He PaaMoBMAMMOCTM, a B adupe
OAIHOBPEMEHHO PaboTaloT OKONO AeCATKA
cTaHumii. Ho o1 310ro CTaHoBMNOCH TOMb-
KO MHTEpECHEE, NOABASMCH a3apT.

B TeueHve NepBoro MecsLa BeCh npo-
LileCC BOLUEeS B HOPMY, U Tenepb BCE MaHu-
NyNALUMM  OCYLLECTBASIOTCA CMOKOWHO W
yBEPEHHO. A Beib TOra Ka3anoch, 4To 310
npocTo He peanbHo. Yucno QSO 3a BUTOK
pacTeT, 3anoMMHaKTCA 3HAaKOMbIE MNo3bIB-
Hbl€ aKTUBHbIX CTaHLMN.

Hactynun Hoebin 2009 roa. Annapa-
Typa M aHTEHHbI B NONHOW 60EBOM roToB-
Hoctn — Bnepeay QSO ¢ akmnaxem MKC.
B WHTepHeTe, Ha "Live OSCAR Satellite
Status Page”, s o6Hapyxun coobuieHns o
ToM, 4To Ha MKC Bknoumnu kpocc-63Ha,
penutep: BBepx — 145,990 MIy + PL tone
67 Ny, BHM3 — 437,800 Mru. Hakan ot-
CnexmBaTtbh npoxoasuwme Hag Xabapos-
CKOM BUTKW. Bknoyalock B agup, Cnbiwy,
paboTtaet! CurHan xopolumii, 1 NpUHUMAIO
cam cebsa oTnmyHo. Ho koppecnoHaeHToB
npocTo HeT. W HekoTopbie BUTKM A oban-
ca cam C cobBoii... MNpakTUYeckn HUKTO
€eLle He 3HaeT 0 ToM, 4To penuTep pabora-
€T B TAKOM PEXUME.

Ho 6ykBanbHO yxe 4 fHBAps HayYanm
nooxoauTe nepseie paguonioburenu ma
AnoHum. Mownu mom nepsele QSO yepes
penutep MKC! MNMocne QSO s Hayan pas-
mMewaTte MHopMaumMIo B Knacrepax, Ha
dopymax n pagmoniobmTeneii CTaHoBU-
nock BCce 6onbwe. B cumtaHHble aHM OT
ANOHLIEB yXe He 6b1no 0T60A. Takke Hava-
AW noaxoauTe ctaHumm u3 Kopew, Kutas.
MpusaTHo 6bINO cpaboTate C HawMmm
cTaHumsamm ¢ 9-ro n 0-ro paoHoB.

Butkm Hap XabapoBckom 6blnv Bevep-
Hue, 6nuxe K HO4YHbIM, M 6bina BbICOKA
BEPOSTHOCTL cpaboTaTe C 3kunaxem,
nockonbKy 60pTOBOE BPEMS CHMTAETCA NO
FpuHBMYYy, a 310 — 10 Yacos oT XabapoBsc-
KOro BpemeHun. A 3HauuT, Ha cTaHuum
Bpems paboyee. Teneps Toneko paborats!

W BoT 7 aHBaps, Ha PoxaecTso, AeHb
BblZancA ocobeHHmi. MNoroaa crosna npo-
CTO M3yMUTESNbHARA, U B 3TOT [IEHb A COBEP-
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"PAONO" — O CBHA3U

PARUO Ne 4, 2009

WKW CBOM MepBbIv NoneT Ha napariaHe.
CTpaCTb K aBmaLmm v nonetam y MeHs C
netcrea. Aevaknyb, 9k-52, napaiUioTHble
NPbLIXKW — BCe 3TO 06R3aTenbLHan NeTHARA
nporpamma. Bneuatnenuin nocne nepsoro
nonera 6bina Macca, Ho Ha Beuep cyas6a
npuroToBmna MmHe ocobeHHbIV nopapok. B
aToT Beuep cocrosinock nepesoe QSO c
KomaHavpom 18- akcneamumm Ha MKC
Maviknom ®uHkom (NA1SS). Amuanor cno-
XWICA Ha yAMBAIEHME pPa3MepeHHbIM,
coaepxXartesnibHbIM U MO-APYXECKU npu-
ATHBIM. OBMEHABLUMCL MO3bIBHBIMU U
panoptamn, Mankn nepeLuen Ha PycCckum,
1 A 6bI1 NPOCTO MOPaXeH ero TOYHLIM U
abCoNIOTHO MOHATHBIM MPOU3HOLIEHVEM.
Papvoniobutenn mna fAnoHum, ycnoiwias
Halll, 3aBA3ABLUUIACA HA PYCCKOM, OVASIOr,
O4eHb KOPPEKTHO OTKMIIOYUAMCE U NPeao-
CTaBunM HaM BO3MOXHOCTb CMOKOWMHO
obuwarteca. Hacroswaa pagvoniobutesns-
cKan KOPPEKTHOCTb!

B 6uorpacdum Maiikna \ umtan, 4To OH
YBNEKAETCA U3y4HeHMeM A3LIKOB 1 CBO6OA-
HO 06LAeTCA Ha PYCCKOM M AIMOHCKOM, HO
yCnbilwaTth 3T0 6610 OCOBEHHO MPUATHO.
#1 ckasan Maiikny, 4To 3TO MOe nepsoe B
xm3Hn QSO c¢ askmnaxem MKC, s oveHb
3ToMy pag! B otBeT OH ckasasn, 4Tto 310
B3aMMHO, MO3ApPaBun MEHS, MOUX Apy3ei
1 65M3KMX CO BCEMM HOBOrOAHUMM Npa3pa-
Hukamm u ¢ PoxpectBom. Ckasan, uyto
3pecb Opuir (KOpuin Jlonuakos, GopTuH-

xeHep 18- askcneauumm) u Canppa
(Canppa Marnyc, 6optuHxeHep 18- akc-
neavumMmn), Mbl CbILUMM BAaC O4YEHb XOPO-
WO 1 rpoMko. OueHb NPUATHO CRbILATb
poccuncknx paauvonioburenei ¢ Hane-
Hero Boctoka Poccuu. A ckasan, 4to o069-
3aTenbHo Gyany paboTtaTh Ha Crneaylowmx
BUTKaxX U Hagelock Ha nocnepytowme QSO.
lNocne Yero mMel NONPOLWANUCL, MoXxenas
Apyr Apyry renneime 73!

Bce Tak n nporaowno. Yxe Ha cnenyio-
wmii Beuep, 8 sHBaps, NPUMEPHO B TO Xe
BPEMS, Ha OYepeaHOM BUTKE ! yChbIlwan,
kak o6wwmi BuI3oB paet KOpuii — "RSOISS
International Space Station CQ, CQ". U
ato 6bina ypada! K 3toMy MOMEHTy
HACTPOEHO ObINO BCE: 4aCTOThHl Mpuema-
nepepayn, aonnep, HaseaeHbl aHTEHHbI,
TaHreHTa B Pyke 1 Aaxe cynpyra c Buaeo-
kamepow. BHyTpeHHWIA ronoc HeyMonuMo
rosopun: "Oteeyvan!”. Haxumalo taHreH-
Ty: "RSOISS 3pgectk RAOCGT Xabaposck,
npuem”. U TyT xe B oteeT: "RAOCGT 3pech
RSOISS 0puin, crbiwy Bac 59, npuem”.

Ha a1oT pa3 f He Ha LWyTKy pa3BonHO-
Basics, ga u ronoc KOpus 6bin HECKONBKO
HanpskeHHbIM. Ho Tem He menee QSO
cocTosnock 3amevarensHoe! Bepp oOHO
6bIN0  yXe BTOpbiM. Mbl 0BmeHANMCH
panoprtamu, nosppasvnu Apyr gpyra c
npasaHvkamm U NoNpoLLaIMCh 10 Cneayto-
wmx BuTKOB. [lanee, ¢ 17-ro no 28 sHeaps,
COCTOSfI0Ch €lLe BOCEMb CEeaHCOB CBA3MN.

IOpuin pacckaswiBan, 410 6biBan B
HaMx Kpasx, Crnasnsncya no peke AHION.
Ocobo oTMETUN MpUpPOAY M caM ropoa.
HAvanorm 6einn yxe CnokouHeimK, 6onee
vHpOpMaTUBHBEIMK, U 3TO ObBING NPOCTO
3poposo! B ogHOM 13 ceaHCcoB CBR3u A
nonpocun KOpus nosppasute Maiikna u
Canpapy ¢ nHayrypauver 44-ro npesvaeH-
T1a CLUA, Ha 4TO OH MHE OTBETWN, YTO OHM
Te68 cnbiwar. 9 6bin B BocTopre! Jaxe He
BEPUNOCH, 4TO MOXHO 6bIN0 BOT Tak AoMa,
CUAS Ha KyxHe, NpOoBOAUTL MPAMYIO
PaamMoCcBA3kb C 3KMMNAXeM MexXayHapoaHoM
KOCMUWYECKOWM CTaHLMM — CTaHuMW, neTsi-
Len B JaHHYI0 CEKyHAY No opbuTe BOKpYr
3emnm co ckopocTeio 7,7 kMm/c. Beab ewle
B MOM LUKONbHbIE roabl 310 6bina daHTa-
ctmka! QSL-kapTouku BCe noanmcaHsl m
OTNpaBNeHkl Yepe3 MeHeaXXepoB.

Tenepb cneaywowmii war — pabora co
CTyaeHTaMn Ha OTKpbITOW Gnaropaps
pykoBoacTey XabapoBckoro ¢unuana
KONNeKTMBHOM pagmocTtaHuum RZOCWD,
rae y4yCb 3a04HO Ha MHXeHepa CMyTHUKO-
Bow cBsA3u, CublryTU.

XoyeTcs Bbipa3uTb cnoea 6naropapHo-
CTK 3KMnaxy 3a mx paborty B adpupe, a
TakXe BCeM creuuanuctam HaseMHoM
MHXeHepHOW cnyx6bl 3a TO, 4TO caenanm
3Ty paboty peanbHocTbio. Cnacubo n
MArkom nocagku!

Hnmocrpayvm x 3TOH cTaTtLe —
Ha 2-# c. obnoxxu

RBYIOTRA — 228-7 TAMAHEKAA...

Anexcangp MAKEBKWH (RA4CEO), noc. Ceetnbisi CapaToBcKo# 06/1.

an 45-ro — [exb lNobeaw!! Heaa-

ObiBaemMoe mcTopudeckoe cobbiTve
B XM3HW Hawlero rocymapctea. M no ceun
NEeHb HAW HApPOZ, CBRTO YTUT 3Ty aary. B
MaMATe O TE€X, KTO HE BEPHYJICA C Noneun
cpaxeHui, u ¢ 6narogapHoOCTBIO K TEM
BeTepaHam Benvikoii OTevecTBEHHOM, KTO
DOXWUN OO HALIMX AHEWN.

RP4DTA — aTOT MemopuaneHbIN
MNO3bIBHOW  KONMNEKTUB  paanocTaHLum
RK4CYW [loma petckoro TBOpYecTBa
nocenka Ceetneii CapaTtoBckoi o6nactm
noslyums B NamATe O neTdmkax 229-u
TamaHCKOW MCTPEBUTENbHOW aBuaLmMOH-
HoW avBM3anK. 3a BoeBsbie 3acCnyru u any-
Hoe myxecTBo 30 neT4MkoB AMBU3UM YO-
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IOpwuii (RA4CGB), Unbs (R4C-10) n Anexcanap (RA4CEO) MaxeBxkuHbi.

CTOEHbI BblCLLleﬁ Harpagel CTpaHbl —

"lfepon Cosetckoro Coto3a”.
BocnutanHukmn RK4CYW nop, pykosop-

CTBOM HauasibHVKa KOSNEKTUBHOM paano-

cTaHumm  Anekcanapa  MakeBkuHa
(RA4CEO) cepbe3HO roTOBWMAMCE K y4a-
ctmio B memopuane “lMo6epa-63".

HakaHnyHe copeBHoBaHui Ans pebaT 6bina
opraHmM3oBaHa 3KCKypCcus B My3er 6oeBoi
Ccnasbl, rA€ OHWU C GONbWMM MHTEPECOM
CrywanM pacckas O repovyeckom mnpo-
Wnom AmMBu3umn, yempenu ¢otorpadpum
BOEHHbIX NET, oTobpaxaslime ee 60eBoM
nyTb oT CeBepHoro Kaekasa no bepnvHa.
Tak 4TO pebara ACHO npeacrasnanu,
noyemy oHu paboTtaloT B apupe memopm-
aNbHbIM No3biBHEIM RP4DTA.

C 5 mas 2008 roga KONnekTmB pagmo-
craHuum (Unes MakeskuH, Ceprein BaHuH,
Cepreii u Anekcanap 3eHoBbl, Anekcein
MonyaHoB) aKTUBHO BKJIOYMACH B paboTty
Memopuana nop pPykOBOACTBOM CBOMX
HacTaBHMkoB —  Onera  HyukuHa
(UA4CRH), IOpusi MakeskuHa (RA4CGB) n
pykoBoaMTENS paguoctaHumm AnekcaHapa
MakeekuHa (RA4CEQ). Bece cso6oaHoe oT
LIKOSbl Bpems pebsita npoBoavnm Ha Kos-
NeKTUBHOW paguocTaHumm. Ha nepsom
3Tane NpUXoaAuNOCh HENEerko, Tak Kak KO-
NIMHECTBO PAAMOCTAHLMIA, XENaloLWwmX npo-
BECTU CBA3b C MEMOPUAJIEHON CTaHLMERN,
6b110 o4eHb MHOTO. Ho co BpemeHem pabo-
Ta Hanaamnack, pebaTa CMOrny OCBOMUTBLCA
B admpe n AepxaTb 3a4aHHbIM Temn pabo-
Tbl. OCOBEHHO BneYaTNNIoWUMN AN1R pebaT
6binn paguocsa3mn ¢ BeTepaHamm BOB m
MeMOopUabHBIMK PAANOCTaHLMAMN.

3a nepsbI 1 BTOPOM 3Tarnbl Memopma-
na KkonnekTme nposen 1446 pagonoceBR3eit.
Ha Tpeteem 3tane memopuana B CoOpeB-
HoBaHusax "CQ-M" 6bino npoBeaeHo
6onee 600 pagnocesasen.

Pepgaktop — C. Hexpacos, ¢poro — aBropa



Mpoctonn SDR-TpaHcuBep
Anana3oHa 3,5 My

MNMpegnaraeMm BHUMAaHUWIO YUTaTEsIeW COKpaujeHHbIR nepeBopn
crarbu Padamna Opopgsuncku (SQ4AVS), onybnmKkoBaHHOH B CeH-
T96pbCKOM HOMEpe MOoMLCKOro XypHana "Swiat radio” 3a 2008 r. B
Hel OH [enurcsi oneiToM pas3paboTKM v HanaxusaHusl NMOMNynsPHOH
cerogHsi pagnoo6uTenbCKol KOHCTPYKUMN — TpaHcuBepa, B KOTO-
POM annapartHas 4acTb MaKCHMMa/lbHO ynpoujeHa, a 6osbLWHHCTBO
yHKkyn#H 06paboTKN NPpUHUMaEMbIX CHUrHaaoB M (OPMHUPOBaAHUS
nepenaBaeMbiX BO3JI0OXEHO Ha OObIYHbIA NepCoOHaIbHbIA KOMNbIOTEP.

O MHOrmx nepuoamnyeckux n3naHuax,

MOCBAWEHHEBIX PagmMontobuTensCckom
cea3u Ha KB, n B MHTepHeTe B nocneaxee
BPEMSA BCE 4Halle 3BY4MT TEMA TakK Ha3bl-
Baemoro SDR (Software Defined Radio —
pagMocTaHuus, peanu3oBaHHaA Mpo-
rpammHo). MNpUEMHUKK, BbIMOSHEHHLIE C
MCMNOSb30BAHWEM 3TOW TEXHONOTUK, OTSIU-
YaKTCA NPOCTOTOM N HU3KOW CTOMMOCTBIO
npu o4yeHs OGONbLWIMX BO3MOXHOCTAX.
Annapartbl 3TOro TMnNAa waeanbHbl ONS
HauMHaIoOWMX paguoniodutenei.

SDR-npyveMHUKM — MO CyLlIecTBy,
06blYHBIE C MEPEHOCOM PaaMOHaCTOTHBIX
CUrHanoB B 3BYKOBOW AManasoH (B oTe-
4ECTBEHHOUW NTepaTtype ux Ha3biBalT
npueMHvkamy npsmoro npeobpasosa-
HUSS — npMM. pex.). Takve ycrpoicTea
MOryT OiHOBPEMEHHO NPUHUMATDL A1Ba Pa3-
HbIX CUrHasa, ecnm 4acToTa nepsoro 60sb-
we 4acCToThl FeTepoavHa, a BTOpPOro —
MeHble. Hanpumep, npu YactoTte rete-
poanHa 4000 klM'y 1 LeHTpanbHOM YacTo-
TE€ MONOCH NMponyckaHus TenerpagpHoro
¢unetpa 1 kMY 6yayT coBepLIeHHO 0an-
HAKOBO MPUHUMATLCH CUrHanNbl Nepeaar-
4ukoB, paboTalowmx Ha 4acrtoTax
4001 'y (4001-4000=1 kMu) 1 3999 «y,
(4000-3999=1 kI'uy). O TakmMx NpUeMHMKax
roBOPAT, 4TO OHW He UMeIoT nabuparens-
HOCTW Mo 3epKanbHOMY KaHany.

CylwiecteyeT, OQHAaKo, peELeHue 3Ton
npobnemel, 3aKMOHaLLEECs B UCMONb30-
BaHMM (HA30BbIX COOTHOLIEHUA U TakOM
casure ¢as3 BY n HY curhanos, npm koro-
POM OAVH U3 ABYX KAaHANIOB NPUemMa oOKa3sbl-
BaeTCA NogaBneHHbiM. 3TO Tak Ha3biBae-
Mblih $pa30BLI METOA, NMPUEMA U reHepupo-
BaHus curHanos CW v SSB. B nepseix an-
naparax 3TOro TMMa WCNONbL30BaNUCh
CNOXHblEe B Hanaxweahum v Tpebyowme
OuYeHb TLLATENLHOM NOABOPKM 3NEMEHTOB
aHanorosble ¢dasospawarenu. lnoxon
oTOOp 3NEeMEHTOB MPUMBOAMN K HEeaocTa-
TOYHOMY MOAABAEHMIO 3€PKANIbHOMO KaHa-
na npyema, a B SSB-nepegarymkax — K na-
NYYEHUIO HEXenaTeibHoM 6OKOBOM MOMOCHI
AOBONbHO GONBLLIOrO YPOBHA (HEpPEeako
—-20 aB). C TeyeHnemM BpemMeHW 0kasanoch,
YTO Ha 3BYKOBbIX HacTOoTax GyHKUMIO $Hazo-
BpalLlaTens MOXET BbIMOJIHATE COOTBET-
CTBYIOLMW MaTeMaTUYEeCKMA anropmTMm,
ONs 3Toro HeobxoauMmbl crnieumanbHbie
MUKPOCXEMbI, Ha3blBaemble LMGPOBLIMU
curHaneHeiMum npoueccopamu (LICIT).

LICIM wmMpoko MCnonb3yloTcs B KOM-
NbIOTEPHBIX ayanokapTax, BONpoCoM Bpe-
MEHU Bbina ToNbKo pa3paboTka CooTBET-
CTBYIOLUMX MporpamMm, peannaylowmx
npuemM v nepenayvy. B Hactoswee spems

YK€ MMEETCH MHOrO nporpamm, peanv-
3yowmx GYHKLMKU NPUEMHMKA, a8 HEKOTO-
pble U3 HYX U NepeaaTyuka.

OnucaHue TpaHcuBepa

MpoekTMpys 3TOT annapart, § xoTen,
4TO6bI €ro CMOr MOBTOPUTL AAXe Haum-
Hawwmn pagmonioburtens. NokuMmas, 4To
ona 6onbLMHCTBA CaMbiM CROXHBIM Oy-
AET N3roToBfEHNE KaTyWeK UHAYKTUBHO-
CTW, A pewwmn caenartb Tak, YTobbl nx 6bino
KaK MOXHO MeHbLue. MNo3Tomy B TpaHCcu-
BEpe HeT HMKAKuX KaTyllek, 32 UCKIIoue-
HUEM MPUMEHSIEMBIX B MOSIOCOBOM PUIbT-
pe, v apoccenen, 6a0kMpylowmx Tokm BY.

R1 C1 C3
50 83,44451 11,3861

C3
118,48934

3HauyeHust MHAYKTUBHOCTU Bbiny BLIGPaHbI
OAVHAKOBLIMWU U COOTBETCTBYIOLLIMMU HO-
MUHanNY UMEIOLLIMXCA FOTOBbLIX APOCCENEN.
Peanctop R1 npeacraenser cobont BHYT-
PEHHee COMpPOTUBNEHWE WUCTOYHUKA CUr-
Hana (renepartopa G1), a R2 — conportus-
NIEHWE Harpys3ku.

AYX paccunTtaHHoro ¢puneTpa naobpa-
XeHa Ha puc. 2. OH UMeeT xapakTepucTu-
Ky Yebbiwesa, 4yto obecneumsaet 6onb-
Lwoe 3aTyxaHue B Monoce Henpo3payqHo-
CTV nNpu Manom uucne karywek. OaHako
naxe 6e3 punbTpa yaasanock npuHMMaTh
nobuTenbCckMe CTaHUMM Ha MNONHOpas3-
MEPHYIO AUMNONBHYIO aHTEHHY, 4TO CBUAE-
TENbCTBYET O XOpOLWEWN YCTOMYMBOCTH
NMPUEMHMKA K CUABHLIM CUTHANaMm.

Cxema TpaHcuBepa nokasaHa Ha puc. 3.
DyHKUMIO MepeknioyaTens nepegada—
npuem BeinonHgeT HMC190MS8 — apce-
HUA-rannneBans MUKpOCXema-neperoya-
Tenb BY curHanos B pranasoHe OT nocTo-
fAHHOrO Toka Ao 3 M. Pa3esa3ka mexay ee
Pa30MKHYTLIMW "KOHTAkTaMKU”™ — OKONO
50 pb Ha YacToTe HECKONBbKO MerarepL, v
3506 — Ha 1T1Tu. MNotepn B 3aMKHYTOM
cocTosHum He npessiwatot 0,5 ab. K npe-
MMYLLIECTBAM MUKPOCXEMbI OTHOCATCA Tak-
xe 6onblwoe 3HaqeHue IP3 (45...50 aAbm) n
OTCYTCTBUE KAKMX-MBO MEXaHUYeCKmX
3nemeHTOoB. INMoCKONBEKY MOWHOCTE KOMMY-
TUPYEMBIX CWUIHAnoB MOXET pocTUraTb
1 BT, nepeknioyatens HMC190MS8 npu-
ropeH ans ucnone3osadma B QRP-nepe-
[aryvkax.

XotAa, cornacHo cneum-
dukaumm, nepeknoyaTens
MOXeT paboTaTb Ha HyneBon

Il Il |
i If T
L1 c4 L2 c4 R2
G1 10 Mk H T 96,26686 ( 10 MK+ —T60,92194 | | 50

4acToTe, CurHanbl Ha ero
Bxoabl HeobxooMmo Bce-
Takv nofaeartk Yepes pasae-
NUTENBHBIE KOHAEHCATOPEI C
MasibiM PEaKTUBHLIM COMpPOo-

Puc. 1

AL o6

TUBNEHWeM Ha paboueir yac-
TOTe, MOCTOSHHAA COCTaB-
NAIOWAA 30eCb Heazonyc-

F,
My

-40
3
Puc. 2

Jlanbiie yMeHbWaTb YUCAO MHAYKTUBHBIX
3/1EMEHTOB YX€ HEBO3MOXHO.

Ha Bxone npuemHuka v Beixoae nepe-
[aTyvka ycTaHOBAEH NosiocoBom GuneTp,
HACTPOEHHbI Ha cepeavHy OuanasoHa
3,5 MIu. OH paccyuTaH ¢ MoMOoWBIO Npo-
rpammel  Filter  Design  <http://
www.aade.com/filter32/fdinstall.exe>.
Cxema ¢punsTpa C NONyYEHHLIMU B pe-
3ynsTare pacyeTa 3Ha4YeHUAMU EMKOCTU
KOHAEHCcaTopoB noka3aHa Ha pwuc. 1.

TvMa. EQMHCTBEHHBIM HELOCTATKOM MUK-
POCXEMBI MOXHO CHMTaTb HeOBXOANMOCTb
nopaeatb Ha Hee ABa NPOTMBOGdA3HBIX
ynpasnAoWmMX cUrHana: Kkorga Ha OfiHOM
ynpasnsaiowem Bxoae nor. 0, Ha BTOpOM
nonxHa 6uite nor. 1. C ¢popmuposanvem
HYXHbIX CMIHanoB CMpaBUTCH OOMH 3ne-
MEHT 060 NIOTMYECKON MUKPOCXEMbI
(Hanpumep, 74HC04) wnu uHBEpTOP K3
Nn-p-n TpaHaucTopa WM ABYX Pe3uCTOpOB.
ABTOp BLIOPAN BTOPOM BAPUAHT.
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B oTnnume OT BBIMONHEHHbIX HA p-i-N-
avopax, nepeknoyateny HMC190MS8
yNpPaBAKIOTCA HANPAXeHWeMm 1 He NoTped-
NAKT TOKa No uenaM ynpasneHus.

C uenblo MakCUMabHOTO YNpPOLLEHWS
nepekxsioueHna NpuemM—nepenaya aBTop
pewmnn ncnonb3oBaTh AR KAXA0ro pexu-
Ma OTAENbHBIM CMecuTeNb. B npoTMBHOM
cnyqae npuvwnoce Obl OAHOBPEMEHHO
nepeknioyaTh B NnepeaaTymke v B NpUeMHU-
Ke Mo YeThipe Lenu (KBaapaTypHylo napy
CUrHasoB 1 Napy, NPoTMBOGdA3HYIO eit), He
cumTas kabenew, nayLmx kK ayavokapTe.

MNMocne aHanuaa BbIGop Nan Ha MUKPO-
cxemy 74HC4052 — caBOEHHbIN YeThIpex-
KaHanbHblA MYNbTUMNEKCOP-AEMYNbTU-
nnekcop ¢ AByMA O6WMMM BXOAamm
ynpaenenms. 310 He uaeanbHeii BbIGOP,
MOCKONbKY Nydlne napameTpsl MMeer,
Hanpumep, Mukpocxema 74CBT3253
(MeHblLUE COMPOTUBAEHUE KAKOYEr ¢
6onee wupokas nonoca), OAHAKO B
MNonblue oHa npaKkTM4eCckn HeaoCTynHa.

0Ob6a cmecuTens NOCTPOEeHb! Mo cxeme
Teinoy. YMeHblLUleHME COMNPOTUBAEHUSA
KJIOYeN MynbTUMEKCOPa U MHTEPMOQYNA-
LMOHHBIX NCKaXeHWUN DOCTUTHYTO MNO-
CTOSIHHBIM CMELLEHVEM Ero BXOAO0B Ha
MOMIOBUHY HanpsxeHua nutadus. OYeHb
BaXHbLIM B AAHHOM CNy4ae 0Ka3anochb
coeavHenne Beieoaa 7 (Ve.) MUKPOCXEMBI
74HCA4052 c obwum nposogom. [lo
HEM3BECTHLIM aBTOPY MNPUYUHAM BO MHO-

'MX KOHCTPYKUMsix SDR 3TOT BLIBOA, OCTaB-
NAIOT HENOAK/IOYEHHBIM. 3TO BEAET K BO3-
PacTaHmI0 MHTEPMOAYNALIMOHHBIX UCKaXe-
HWIA, 4TO XOPOLLIO BUAHO npw paborte npu-
€eMHMKa B PEXVME aHanmM3aTopa cnekrpa.

[N\ Takoro cMecuTens xapakTepHbl HU3-
Kue notepuv npeobpasosanus (okono 1 ab)
1 BLICOKAA CTOMKOCTb K NEPEeKpPecTHOM Mo-
nynaummn. MHtepecHo, 4To, B OTAMuMe OT
06bIYHBIX NMPUEMHUKOB, CTOMKOCTb K nepe-
KPECTHOM MOAYNSLIMK TEM XYXe, YeM panb-
LUe Mo 4acToTe rnoMexa OTCTOUT OT NONE3HO-
ro curHana. 3ToMy ecTb MatemMaTU4ecKoe
nokasarenscTeo. Jiobo3HaTensHble MoryT
npoaHanu3anpoBaTe 3TO ABEHME C NOMO-
LLIO Kakoro-nmbo Spice-cumynsaropa.

Ynpasnsiowme CMECUTENAMMN CUTHANbI
retepoamMHa, B3auWMHO CABUHYTHIE MO
¢dasze Ha 90 rpag., popMUpyeT MUKPOCXe-
ma 74HC74. YacroTa curHana, nocrynao-
wero Ha Bxoapl C AByx ee Tpurrepos,
nonxHa 6biTb B YETHIPE Pa3a BhiLE YacTo-
Tbl Npyema—nepegayn. Ha ynpasnswowme
BXOAbI MYNbTUMAEKCOPa NOCTYNAIT Cur-
Hanel yxe paboyer 4acTOThl, B3aMMHO
casuvHyTbIE NO ¢dase Ha 90 rpaa.

Ha retepoauHHbIM BXOA, TpaHcuBepa
(koHTaKT XT4) MOXHO rnopasaTh CUrHan fto-
6oro nepectpavBaemMoro reLHeparopa —
LC wnm Ha ocHoBe Mukpocxembl DDS.
Ycunutene Ha TpaHauctope VT3 nosenet
YPOBEHBb 3TOFO CUrHana Ao HeobxoaAMMoro
Ansa pabotel Mukpocxembl 74HC74 (DD1).

Mpyv HanaxwBaHWM YCTPOUCTBA A NpU-
MEHS UHTerpasbHeli KBapLEeBLIN reHepa-
TOp Ha YacToTty 14,85 MIy. Yacrora rete-
poavHa, cnefoBaTenbHO, COCTaBnsna
14,85/4 = 3,7125 MrIu. MNMonHas wupuHa
nosiocbl NPOMNYCKaHWA MNpuUeMHUKa nony-
4YaeTcs PaBHOM 4aCTOTE KBAHTOBAHMA CUI-
HanoB ayaMoOKapTOM KOMMbIOTEpa, HO
COCTOMT OHa M3 ABYX MOJSIOBUH, Pacnono-
XEHHbIX CUMMEeTPUYHO OTHOCUTENbHO
4YacToThl retepoawHa. Npu mcnonb3oBa-
HUM ayaMoKapThl C HYACTOTOM KBAHTOBAHUA
96 k4 NPMHMMAIOTCA CUrHasnbl B nonoce
3712,5+48 xI'u.

Hanpnerme MMTAaHUA MUKPOCXEMbI
DD2, a Bmecte ¢ Heir u DD1, yBenuuero
no 6,5 B. 310 BLIrOAHO C TOYKU 3PEHMUS
MUWHUMMN3ALMU COMPOTUBIIEHUR KAIOYEMN
MynbTUMNAEeKcopa u notepk npeobpasosa-
HMA. HyXHoe HanpsXeHwe MNonyvyeHo C
NOMOLLBIO MHTErPasnbHOro ctabunusaropa
78L05M (DA4), nocneposaTtentHO B LEMb
06L1ero BLIBOia KOTOPOro BKJIIOYEH CBE-
Toamon HL1 3eneHoro userta ceeyeHus.

YU1LM [1] — oavH M3 aKTMBHBIX NPO-
naraHamMcToB TexHnkn SDR — yTBepxaa-
€T, 4To MUKpocxemsl 74HC4052 Hopmarsb-
Ho pabortaloT Ha uvactote He 6Gonee
10 MI'u. Ho peub uaeTt He o nonoce npo-
MYCKaHWA KNK4Yen, a o HectabunbHOCTU
MOMEHTOB MX 3aMblKaHUSA N Pa3MblKaHUA.
HOpyrow M3BECTHbIN KOHCTPYKTOp,
SM5BSZ, He Habniopan Takoro fIBNEHUS.



BeposTHo, BCe 3aBUCUT GT NPOU3BOAUTE-
AR MUKPOCXEMb.

1 MchoNbL30BaN MUKPOCXEMB (DUPMBE
Philips ¥ HEe OTMETUN HUKZKUX Das3ANHsui
Mexay PekomMeHgoeanHbeiM YUILM ogu-

C48 C53 Ccs6
82 12 120 XW1
_|l Il 1l vy
[ 1] al AZAN
L2 C5s0 L3 C57
10 MxTH 100 10 MdH 62
DAE NE5532

C59
Tmx

XT8
‘S8 N

R36 13k

HOYHEIM MYNBTUINEKCOPOM 74HC4053 n
copoenHuiM 74HC4052. Yeenuyenve Ha-
npsxeHva nuTaxus Ac 6,5 B ana npwme-
HEHHbLIX MUKPOCXEM HE ONdcHO (4TO cne-
AYET gaxe u3 ux CNpaBOYHLIX GaHHbIX), K
TOMY X€E OHO YBENWuMBaeT CKOPOCTh 3a-
MBIKaHUA—PEIMBIKZHUS KNIOYEIA.

HU3KO4aCTOTHLIE CUIHaNLI C BbIXOAOB
NPUEMHOIC CMECUTENA NOCTYNAICT HA
caBoeHHbI QY NES532 (DAG), paboTai-
wvin B audpepeHumansHOM pexuMe, MT0
obecneyvBaeT NORABNEHWE CHMHGAIHON
cocrapnrollein. Kongencatope C51,
C52, C54, C55 ¢opmupytoT A4X ycunure-
nei. PekomeHgyerca nonotpaTtsb 3Tu KOH-
aeHcaTtopbl M peancropel R29—R36 ¢ Tou-
HOCTBIO 1...2 %,

KoadpuupeHt younenms, pasHbin 13,
MOXHO NOGHATL 20 HEOOXO[UMOIO 3Haue-
HUS, YBENWYMB B OOUHAKOBOE YMCNO Pas
HOMUHaNL! peancTopoB R33—R36. Muk-
pocxemz DAG ponxHa ObiTb ManoLyms-
wen. Kpome NES532, nopolipyT, nanpu-
mep, OP270, LM833, ObuivHbie OY, spoge
LM358, 3pecs wenpurogHn. Curpanel c
BbixORoB OY DAG nocTynator Ha crepeodo-
HUYECKMI BXO QyRMOKAPTH KOMNLIOTEPS.

B kanane nepepawm paboTaeT cueTse-
penHni OY TLC274 (DA2), gea ycwaute-
NA KOTOPOro cnyxar BydepHuim, & ele
gea — ¢rasowHeeprTopaMn. Mcnonbacsa-
HWE 30REeCb PEe3VCTOPOB HOMUHANOM
13 KOM ODBLACHSETCA MX HA/IMHUEM Y AB-
Topa. C pasHbHM YCNexom NOaongyT,
Hanpumep, peamctopsl 10 kOM, LWymo-
Bble CBoMCTBA OY B faHHOM cnydae oco-
6Oro AHZHEHUA HE UMBIOT.

MepekawdeHne  nepegasa—nNpPUEM
EBINONHAET YNOMSHYT2A BbILLE MUKPOCXe-
mMa HMC190MS8. BuixogHan MOLUHOGTb
nepepaTivka He NPEBLILLAET HECKOALKUX
MUNNUBATT, €8 MOXHO YBENWMUMTE, NPUME-
HWB NoAaxopsiwuin ycunutens (PA}, nog-

KIKOMEHKBIN B COOTBETCTBUW ¢ PUC. 4.
Nepeknoyatens SAT uaoHpaxen B NONo-
xeHun "Tipuem”.

Hanps»eHue cMmelleH s Ha Bxoabl OY
NOGTYNaeT OT CNeunanbHo npegHasHa-
YEHHOrO ANns 3TOU uenu crabunuiaropa
Ha MuKpocxeMe 78LOSM.

MonTax mertanelt Ha nnaty 3aHsn
BCErQ TpW yaca YCTPOUCTBO 3apaboTano
NPaKTWHECKW C NEPBOra BKAKYEHUs. [na
ynobCTea NPOBEPKU NPUBOXY 3HRUEHUS
NOCTOSIHHOC HaNPS¥EHUA B XapakTepHbix
TOYKEX: Ha BXOZAX W BHIXOREX MynbTu-
nnekcopa — npubnuantensHo 3,25 B, Ha
Bxopax n Bpxogax QY — 5 B.

—  SA{1 SA12 2 MNepepatowmini TPaKT MOXHO npoBe-
PA  OHY LY § pUTh, 3anycTue nporpaMmMy MOKGK. Tpu
u = Haxatum Ha knaeuwy F11 ("Tune") asta
= ~ « nporpaMma reHepupyeT Ha BHIX0Lax
Puc. 4 ay[MOKaPTHl TECTOBBIN CUTHAN, NPOXOXAe-
) .o . LI )
. . . 4 . .
@ o B P
ke ! -
»
. - - :\ é "‘s_z
. ;-« g - -
. N P EI
. |® ' A 3 - "d
e @ * o el e .
\ ) .
‘o, . . o
- -y ol . -
_____ ) . L il
. o . A T8 9]
. ‘ V4 G ot .
R . m ey -
. . 'L _r : [ ) .
. L g * ?, .
L4
14 LA | . . a . . . - ~
Pl Y \
] ' ¥ ,o» . ¢
* ~ i . . ' . - I
. . . Q
*. w W e . q_ .
* o ' -
e .
“‘ -
L 1 R LA S R . - Y
. : . LR
: ok
- . - . . ~
. T K .. e __ i -
. L ? o - v & L
s o L] a L saa 3 . t
. . . . . - .
- LT '
e . - - a4
= LAY aar an g
L]
- ’ .
. L] e
* . . . . & . . a
r ) N * LN > N
Puc. 5
YCTPONCTBCG  CMOHTMPOBEHO  Ha HUE KOTOPOre NO LensM TPAHCHBEP:Z

LBYGCTOPOHHE! NeHaTHOM NnaTe pasMepa-
mMu 85x55 MM € meTannmlauuen oTeep-
CTUiA, POTOCHMMKM KOTOPOIA NOKa3aHkl Ha
puc. 5. NpakTtuyecku BCe yCTaHOBNEHHbIE
H& HEW JI/IEMEHTH — 1% NOBEPRXHOCTHOrO
MOHTaxa. MPUMEHEHUE MANOLYMSWEro
OY DA6 s kopnyce DIP v nanean ans Hero
OOBACHAETCS XENAaHUEM NMOIKCNEPUMEH-
Tupoeate ¢ QY paznuuHbix  TUNOB.
BONLWWHCTEO 13 HUX UMEKIT CRQUHAKORYIO
LOKONEBKY. A9 KOHEEeHCATOpOB Nonoco-
Boro ¢unerpa C48, €50, €53, €56, C57
Ha NNare NpeRycMOTPeHs NO gBe Naphbl
KOHTAKTHbBIX NAOLAA0K,

MOXHO NPpoBepUTE ocumnnorpadom. Mpu-
KOCHOBeHUWE K nbomy Bxogy OY MUKpO-
cxembl DAG gonXHO NPUBOAUTL K BO3pAac-
TaHWIO YPOBHA LUYMA Ha 3KPaHe MOHUTOPE.

NNTEPATYPA

1. Sinisa T. HF SDR (Software Defined Radio)
transceivers. — <http://yutlim.grpradio.com/
sdr%20transceiver%20yul im.btm>.

{Oxonyanme crenyer)

MaTtepwan nogroroemn A. JONMA
r. Mockea
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"PAOUO" — O CBA3MU

PAZIUO Ne 4, 2009

lWarn B Oyayuee:

n C

AnexcaHgp OJIbILLUKO, xaHg. TexH. Hayk, r. MockBsa

"3aByCTL — HEBOJIbHAas AaHb YBaXEHUs!, KOTO-
PYIO HUYTOXECTBO NNartuT 4OCTONHCTBY".

YauBuTenbHbliA MUp

Kak 310 HM CTpaHHO, BCE Mbl (MONO-
Oble N He OYEHb) XWBEM B yOUBUTENb-
HOM WHTEIPUPOBAHHOM U KOHBEPreHT-
HOM MUpe, Ha CaMOM [efie NoYTU HuYe-
ro He 3Has O ero yctponctee. NHorpa
HaM X04YeTCsi MOHSTb: KakoOBO YCTPOM-
CTBO M npoucxoxpenue BcenewHomn,
CBOWCTBa KOTOPOWM Mbl UCNOfb3yeM st
noctpoeHusi 6€cNPOBOLHON CBA3U UIN
xpaHeHust uHpopmMaLmn, Kakoe MecTo B
Hel 3aHuMaeM Mbl, HYero Mbl MOXEM
BOCTUrHYTb. W BooOLWE, NoYeMy BCe Ha
CBETe MPOUCXOOUT UMEHHO Tak, a He
nHaqe? MoatomMy ganee Ml nocTapaem-
Csl B3MAAHYTb Ha "Halle HacToswee” nog
pasHbIMU yrinamu 3peHus, pabbl He yny-
CTUTb 32 "LUMPPOBLIMU HaBopoTamu”
4T0-nMBO BeECbMa BaxHoe. XouyeTcs
NVWb Npepynpeautb — Mbl HUHEro He
yTBEPXA2eM, a N1Lb paccyXaaem.

NocTaHoBKa 3agauv

Hawe "3aBTpa” — BO MHOIoM pe-
3yNbTaT OYepPEenHbIX CePbE3HLIX TEeXHO-
NOrNYECKMX GOCTUXEHUN, KOTOPbIE TEM
WU UHBIM 06PAa30M KOPPENUPOBAHHBI C
nos3HaHMeM ycTpoicTea BcenenHoin.
BmecTte ¢ HUM MeHsieMcsi 1 Mbl camu. U
TONBKO Y T€X, KTO OrpaHM4YuBaeTCs NvLlb
abcomoTHO HeobxoauMon peakumen Ha
npoucxogsilume U3MeHeHust U npego-
cTaBnsieT UM 6ecnpensiTCTBEHHO CBa-
nuBatbCcsi cebe Ha ronoBy WK NPOXO-
OUTb CTOPOHON, HenabexHo dopmMupy-
eTCst HeraTuBHOE OTHOLLEHWE K nepemMe-
Ham [1]. Ewe Kondyuuii rosopun, 410
"He MEHSII0TCS TONTbKO CaMble Mygpble U
camble rnynsie”.

Yenoeeky BoOOWE CBOWCTBEHHO
aymartb, U "gymatowme” — 310 NPOTUBO-
nocTaeneHve “"Bepylowum”. Jliogn Tak
YCTPOEHbI, HTO OCHOBHYIO 4acTb CBOEM
XW3HU MHOTME NPOCKaKMBaIOT NO NHep-
LMW, HE OCMBICAUBAst CAMOCTOSRTENIbHO
MHOXECTBO BaXHbIX Belleh, a NpocTo
npuHMMas mx Ha sepy. KTo 6bl UM 3TO HU
rOBOPUSI — y4€eHble, Nonbl UAN TENEBU-
30p. Ecnn xe yenosek "BepyeT” UCTOBO,
TO OH NPOCTO HE BOCNPUHUMAET bakThl,
npoTuBopeqalume atol ero "Bepe” (T. e.
CBOUM CyObeKTUBHBIM ybexgeHusm),
KOTOpast OTHOCUTCS OTHIOOb HE TONBKO K
penurnosHoii cdepe. JocTaroyHo
BCNOMHUTb MHOXECTBO NEPBOOTKPbLIBA-
Tenen, Te0pPMmn KOTOPLIX NOHa4Yany BOC-
NPUHUMANUCb B LUTHIKK, NPExXae BCero,

Autyan ge Jlamorr

"cobpatbsiMn no pasymy”. A NOTOM
BOPYr OKa3blBanoCb, 4TO MynocTb —
3TO Henpu3HaHHas 6ONbWWMHCTBOM
MYBPOCTb MEHBLUNHCTBA.

Mockonbky B cpege “"Bepyowmx”
MMEEeTCH OO0CTaTO4HHO COMHEBAIOLMNXCH,
€CTb LWAaHC, 4TO OHW BCE Xe CTaHyT
nymawowmmu [2]. K npumepy, HeT Huka-
KOM NOrvku B TOM, 4T00bI UIFTHOPUPOBATL
d.)aKTbI nmuwb Ha TOM OCHOBaHuUU, 410
OHM BbLIMSAASAT HEBEPOSTHEIMKU. A 3apy-
MaTbCs ecTb Hagd 4yeMm, nbo paxe LWMpo-
Kuii cnekTp 6ecnpoBOaHbIX TeopeTnye-
CKW [OCTYMHbLIX TEXHONOruUii BOBCE HEe
OrpaHuuYMBaeTCs UCNONb30BaHNEM "Nop,
pasHbiMKM coycaMmu” NPUBLIYHOMO Ham
paguonHtepdgerica.

WNHTepecHo, 4TO, B COOTBETCTBUM C
6yanoucTckoln Teopueit, OgHOM 13 nNpu-
YUH YeNOBEeYEeCKUX CTPafaHui sBnseTcs
HEBEXECTBO, KOTOpPOE O3Ha4{aeT He
HepocTartok uHdpopmaumm, a o¢yHga-
MeHTanbHoe 3abnyxpeHue yenoBeka
OTHOCUTENbHO UCTUHHOM NpUpoabl cebst
1 okpyxatowiero mupa [3]. B csoio oue-
penb, COBpeMeHHble MHGPOKOMMYHUKa-
LMW N nexaiime B UX OCHOBE TEXHONO-
rMn BKyne C NpoLeCCOM KOHBEpPreHumm
MOryT obnerynTb 3T0 NOHMMaHue (HO He
3aMeHUTb €ro, KOHe4HO). Bnpouem, «
TOMY Xe CaMOMy MOXHO NOZOWTU U OT
MEZULUHBI, U OT GU3UKU, U gaXe HE OT
Hayku. Ho 06 3Tom noTom...

UndopmaumoHHoe obLecTso
C OrpaHU4€HHON OTBETCTBEHHOCTHIO

Kak cnegyetr v3 Halwero npowioro
NOBECTBOBaHUR, CKOPOro rnobanbHoro
"MHGOKOMMYHUKALMOHHOIO cHacTbs”
oxunpatb He ctout. K npumepy, pele-
HME MHOTO4YMCIIEHHbIX NPoBnemM ungop-
MaunOHHOW 6e30nacHOCTU N Jpyrux
npobneM coBpeMeHHOro obuwiectea He
TONbKO "cbepaeT” Bce 6OnbLIy0 HacTb
TENEKOMMYHUKaLMOHHOIO pecypca ce-
Tel u MHBECTULMN, HO U BooOLLE nNpeg-
cTaBnsietcs npobnemMaTtuyHbiM - NpU
COXpaHeHUM WU3BECTHbIX 4YepT coBpe-
MeHHoro obuiectsa [4]. Beob B HeMm
yrnybnsietcs He TONbKO LUbPOBOE
HEepPaBeHCTBO, HO U YCUAIMBAETCSt KOHKY-
peHuusi 3a obnapaHue kKakum-nubo
PECYPCOM, COXpaHsieTcst 3aBUCTb U
3rousMm, a 3anoBegb "He ykpagu" cepb-
€3HO KOHONMKTYeT ¢ 6usHec-npouec-
coMm. Kak, Kk npumepy, pasrpaHvyiuTb
opucHoe U Haxopsileecst Henocpeg-
CTBEHHO B NoOfb3oBatene? 3arto yxe

CKOpPO MOXHO OypeT TpaHcnupoBaTb
HYXHYIO BMEeonporpamMmy Henocpeg-
CTBEHHO B rOJIOBY KaXZ[Oro WHOUBUAA.
Hy a gpuctaHumoHHoe ynpasneHne Mo3-
rOBbIMM LIeHTPaMn YLOBOJIbCTBUI OObIr-
paHbl ¢daHTacTamu elle B cepeauvHe
npownoro Beka. B obuwectee notpeb-
nennst "60XeCTBEHHO" UMEHHO NoTPeb-
nexue, kak 6yoro N0 OKOHYaHUN 3EMHO-
ro nNyTm KOMy-TO XOTb pa3 ynanochb
3abpatb BCe HakonneHHoe ¢ cobou.

C pnpyrout CTOpoOHbl, "undpoBOm
B3pbIB" B WHPOPMALMOHHBIX CeTsX
HEOXugaHHO BbISiBMN caMoe "cnaboe
3BeHO". YueHble, paboTaloLime B caMbix
pasHbix 06NacTsx Hayku, OTMEHAIOT, HTO
y HUX yXe He xBaTtaeT BPEMEHU Ha
OCBOEHME HOBbIX [aHHbIX paxe no
CBOEW CNEeLNanbHOCTU, HE FOBOPS YXe O
CMeXHbIX 00nacTax [EesTEeNbHOCTU.
PacTteT n cpok 0CBOEHUSA HEOBXOOUMbIX
3HaHui, nb6o nx obveM TOXe OLICTPO
yBenuuueaetcst. 1o MHeHuIO psina yye-
HbIX, NPOLLECC NOJly4EeHUst HOBBIX CBELE-
HUIA onepexaeT BO3MOXHOCTU UHOUBU-
LYYMOB OCBamBaTb UX M UCNONb30BaTb
Ha npaktuke. TyT 6bl U "Hacbinatb” B
rofioBy WHOUBMZYYMa Kakux-Hubygb
MUKPOHYMNOB N5t yCKOPEHUs npouecca,
HO, ObITb MOXET, CyLLECTBYIOT NPUHLM-
NnanbHO gpyrue (Ka4ecTBeHHO gpyrue)
cnocobbl Nno3nanus Mpupogbl?

PasymeeTcsi, KoMNbloTepbl 1 nHGOp-
MaTtusauus NOMOrNM Nnyyle nNOHSTb
YCTPOMCTBO OKpyXalowero mupa, wu
MHOrnMe BCMNOMHWAWN, YTO "CNOBO" —
TOXe nHdopMaums, coenas ckoponanu-
TeJbHbIN BBIBOL O TOM, 4TO MHbOpMa-
uus — 310 u ectb bor. U yem Torpa
rnobanbHoe MHbOopMaLnMoHHoe obLe-
CTBO — He "uapctBo Boxune”? K coxa-
NEeHUI0, 3TO NoNano pgaxe B yHebHUku n
BCKOJIBIXHYNIO  PenuruosHyio obuie-
CTBEHHOCTb.

PaHee Mbl yxe roBopunu 0 TOM, HTO
oxugatb "MHPOPMaUNOHHOIo pas” B
MHGOPMATU3NPOBAHHOM 0bLecTBe He
cTOMT — Ha "uapcTeo boxwne” oHO "He
TaHeT". N oTMeyanu, 4To NOX0Xue uenu
M CpencTBa UX LOCTUXEHUSt MOXHO
6bin0 HabnwgaTh U y OBEeTbiX B LIKYPbI
KPOMaHbOHLIEB, U Y TOHKUX LieHUTenemn
MCKYCCTB — IrPEKOB U PUMNSH, Ny "BOU-
HOB” pasnuUyHbIX PEUrno3HblxX KoHdec-
CUli, HE rOBOPSt yXe& O BOOPYXEHHBIX
MOBUNbHOI CBSi3bl0 COBPEMEHHUKaXx.
MoMMMO 3TOro, B T€4EeHUE NOCNegHUx
BEKOB TBOPHECKUE CUNbl HeNnoBeYecTBa
NOCTOSIHHO YXOZWAW Ha NOBbILIEHUE
cTaHpapta noTtpebneHusi, KOTOPbIN
HblHE RONONHEH WHPOPMALNOHHBLIM
NPOJYKTOM, B CBfi3U C 4YE€M BCEX Hac
OXUAAT HOBbIE "NOKynku™. HyxHO
"NnopcTerHyTb” cnpoc — uwem "ybon-
Hble npunoxenns”. KTo-10 gaxe nog-
cunTan, 4yTo CMBICH XMU3HU CpegHero
yenoeseka — nepepabotarb B ynobpe-
HUSI HECKOJTbKO [EeCHATKOB TOHH NPOAJYK-
T0B. lpaBga, MHOrMM XO4ETCst CYUTaTb,
4YTO BCE HE Tak yX nioxo.

Ha camom pgene Bce ewe xyxe. C
OLHOW CTOPOHbI, YENOBEYECTBY BCErga
KaxeTcCst, HTO OHO OOCTUINO, HakOHeL,
HebbIBanbix BLICOT PasBUTUS, a C gpy-
rov — OHO NPOJONXaeT XO0auTb NO Of-
HOMY U TOMY Xe Kpyry C KapMaHamu, Bce
6onee NONHO "HabuUTbIMKN" O4YepegHBIMU
TexHonorusmMu un “6GorarctBamn” — u
TONbKO. Bnpouem, HeT — Tak xOopsT



ocob60 "npogBuURHYTbIE”, OCTaNbHble
Xe, KOUX yXe No4Tu nsTb Munnuvap-
[OB, XOOAT 32 HUMKM NpakTuyeckn "6e3
LITAHOB".

Korga Bce 310 KOHYMTCH? YunTbiBas,
4TO BCE COBPEMEHHbIE TEXHOAOrnu
4eNOBEYECTBO B MEPBYI0 OHEPEDb Npu-
MepuBaeT Ha BOVHY — YXe CPaBHUTE/b-
HO AaBHO /OG0 HOBLIM "BUTOK" MOT Bbl
okasartbest ¢paranbHbiM. TO eCcTb Teope-
Tndeckn B No6o MOMeHT. BbiTb MOXET,
€OWHCTBEHHOE, 4TO MOXeT cnactn (u
noka cnacaeTt) 4YenoBe4YecTBO OT 3/0-
ynotpebneHus Hay4yHO-TEXHUHECKUM
NPOrpeccoM, — 3TO HPABCTBEHHOE YYB-
cTBO. [puyeM HepooueHKa 3Ha4eHus
HPaBCTBEHHOCTU YXOQUT B WUCTOPUIO
TbiCSHENEeTUIN, KOrga BCAYECKUe BOXAM,
vmnepatopbl 1 dapaoHbl, cuutas cedbs
cTaBneHHukamu Bora Ha 3emne, No3Bo-
nann cebe npakTuyecku Bce, 4TO Npu-
X0auNo B "LAapCTBEHHYK" roOnoBy.
Bnpouem, 0 Hayke, HeHay4HOM Noaxone
1 HPAaBCTBEHHOCTY Mbl MOrOBOPUM Kak-
HMOyLb cneunanbHo.

A ewe, 6bITb MOXET, Mbl HE BUAUM
Kakux-To gpyrux “cnupanen” passutus,
KOTOpbLIE HE yKNnagblBalTCs B Hawwu
noBCcegHEBHbIE NpegcTaBneHus o cebe
1 okpyxaiowem mupe? Mnm npocto He
XOTUM UX BUAETb? He roBops yxe 0 TOM,
4yTOOBLI HaMTN "BUTKK", KOTOPLIE MBI,
6blTb MOXET, KOrga-To yTepsisn.

Adopora rexHonorun

4710 Takoe TEXHOMNOrMM B LUMPOKOM
cMbicne? BOT yxe HU OBHO Thicsuerne-
TUE YENOBEK MbITAETCA C MX NMOMOLLBIO
4aCTUHHO BOCMPOU3BECTU TO, HTO yXe
LaBHO "C03g0aHO npupogon”, HO noka
eMy HegocTynHo. Ho, yBnekwumce konu-
pOBaHUEM Npupogel (Becbma, gobaBum,
yborumM 1 OrpaHuyeHHbIM) U HUKaK He
naMeHuB camoro cebsi, OH MOXeT
nvwntb cebsi cBobopbl Buibopa U oka-
3arTbCsi B TyNuKe.

A 1yt ewe MNpupoga perynapHo wen-
KaeT 4enoBe4YecTBO MO ero camoyBe-
PEHHO MNOJHATOMY HOCy — "TuTaHuk”,
"Uennenun”, "Hennenpxep”, HepHo-
6binb, "Konymbua", paspylumtensHble
LyHaMn ”n 3eMneTpsiceHust roBOpPSAT
camu 32 cebsi. [la nnoc Ko BceMy eLle v
MUPOBOW Kpusnc. Kak roeopun aetop
"Xponuk Haprun™ Knarie C. Jlbouc:
"MHe yacTto poOBOOMNOCHL CAbIWATL O
nobepe 4YenoBeka Hag nNpUPOZOMN.
"HakoHeu-T0O Mbl ee ckpyTunm!”™ — cka-
3an MOeMmy gpyry ero 3HakOMblld, U B
3aTux cnoeax 6bina cBosi, ckopbHas kpa-
coTta, ubo TOT, KTO UX NPOU3HEC, yMUpan
oT Tybepkynesa”.

Korpa-10 4yenoBe4ecTBO NbliTanoChb
OCYLLECTBUTb CBOU MeYThl O BceobLem
Cc4acTbe C NOMOLLbLID PENUrUN, KOTOpast
B LESIOM oka3zana BnonHe GnaroTBop-
HO€ BO3LEWCTBME Ha Kaxayl HenoBe-
4YeCKYI0 LUMBUIN3aLMIO (B TOM YMcne n B
4acTu pasBuTusi Haykm). U3 ucropum
MU3BECTHO, 4TO OGHU anxnmukn paborta-
v B TalhHblx naboparopusix PUMCKUX
nan Hag W3roTOBNEHWEM SO0B U
nekapcTs, 3aHUManucCb BCKPbITUEM
wndpPONepenncku U gpyrumMm OKKybT-
HbIMW genamu, a gpyrux — “"Henpupy-
YEHHBbIX" anXMMWKOB — WHKBU3ULUS
6ecnowagHo Bbixurana "3a CHOLLeHUst
C AbSBONOM".

CTpemneHve nosy4vMTb BRacTb Ha
3eMNe U BEYHYIO 3arpobHYI0 XU3Hb Ha
Hebe ¢ noMoLbio AobbIX CPERCTB Npu-
BEJIO K TOMY, 4TO npefaHHble "MCTUHHOMN
Bepe” [OBONBbHO LONI0 YHUHTOXanu
"HeBepHbIX", gabbl noctpouTb Gonee
coBepLieHHoe 06LLEeCTBO, HO Tak U He
pocturan uenu. MNosxe TemM xe camblM U
C TeM Xe ycnexom npoboBanu 3aHsTbCs
BCEBO3MOXHbIE CErperaTopbl N0 paco-
BbIM, KJI2CCOBbIM U APYIMM NPU3HAKaM.
Mpess nogMeHbl 3aKOHOB MUPO3LaHust
CBOUMU CYOBLEKTMBHBIMK NpepcTa.ne-
HUSIMW O HEM oOkasanacb HGecnepcnek-
TUBHOW B HematepuanbHOU cdepe
ropasgo paHbLie, 4eM B MatepuanbHO-
TexHonorn4eckon. Ho orynbHo oTpwu-
LaTb BOCTUXEHUS HAYKU U PENUIUN BCE
Xe He CTOUT.

4710 KacaeTcs COBPEMEHHOU Hayku,
TO, HECMOTPSA Ha Maccy HeNO3HaHHOro,
OHa paspgenunacb Ha pBa nareps,
nbiTalowuxcst cosgatb EanHyio Teopuio
cywero v KOHONUKTYIOWMUX B Hactu
"NCceBoOTEXHONOMMYECKUX U MUCTUHE-
CKUX CNeKynsunin” BoKpyr Gpuan<eckmnx
Teopuit o6beguHeHus. NepBblit cocTae-
NAT "TpaguuuoHanucToLl”, pasBuBalo-
wme TaKk Ha3blBaemyto "peTpoHayky”,
KOTOpast oNnMPaeTcs Ha “knaccudeckue”
npencrTaBneHus O CylHOCTU MUpO3aa-
HUsi. UMW He NpUHMMAKTCH MOLHbIE
KOHLLENUUN COBPEMEHHOIO CUHEepreTu-
4ecKoro ectecTBo3Hanus [5, 6], cynep-
CTPyH [7, 8] unu KBaHTOBOWN XPOMOOU-
HaMuky (QED) n np. OHu He gonyckaloT
paccyxaenui 06 ownBOYHOCTU MHOTUX
Hay4HbIX NOMIOXEHUN U NpepcTaBneHnin
anekTpoguHamukn Makceenna, Teopum
OTHOCUTENIBHOCTU U gp., 4aCcTO UCNOJb-
3yss pnst "MackupoBkM” U3bICKaHWUI
mMartemMaTuKy, KoTopast BO MHOrUX Chny-
Hasix He OTpaxaeT peanbHOM CyLHOCTU
Mpupogpl [9] unu oTpaxaeT ngeannucTu-
yeckue koHuenuum [10].

MpepctaButenn ppyroro nareps
NbITAIDTCS NPOABUHYTLCS NO NYTU Balb-
Helero no3HaHus TanH MUPO3gaHust
[11], koTOpbIE He B cunax O6BLACHUTL
"knaccukn”. OpgHako u 3pecb He 6e3
npobnem. Teopust CynepctpyH — He-
OABHUIMA MMaBHbI NPEeTEeHOEeHT Ha "Teo-
pUIO BCEro cyulero” — HaxopuTicst B
Kpu3uce. Matematuyecku oHa MOxXeT
onucatb nobon MUp (XOTb C OQVHHALA-
uaTtbio U3MEpPeHUsiMU), a 3Ha4yuT, Ha
caMom gene He cnocobHa HU4ero npeg-
CKasblBaTb.

HencTBnTenbHO, CAOXHENWmne Mo-
oenn MUKpoMmpa cospemMeHHon Gunan-
4EeCKOW HayKu Bpsig, W yQOBETBOPSAIOT
Tak HasbiBaemon "6putBe Okkama" —
npuHLMNY, KOTOPLIN Pesepdopg Bbipa-
3un T1ak: "Teopusi, KOTOPYIKD HEBO3MOX-
HO 06bsicHUTL GapMeHy, ckopee Bcero,
HUKypa He rogutcs”. C ppyroii ctopo-
Hbl, BCe Bonee CnoxHele U HeBpasymMu-
TeNbHblE ONUCAHUsi  OTKPbIB2EMbIX
GUINYECKUX SBNEHUM O0Ka3biBaTCH
U3SWHBIMU U KpacuBbiMU, Oyayyu
npepcTaBneHbl B BUAE Matematuue-
ckux ¢opMyn. BykBanbHO HECKONbKO
CPaBHUTENBHO MNPOCTHIX YpaBHEHUM
onuCLIBaIOT cTpoeHne mmpa. M Tyt Bos-
HUKaeT GprunocodCckmin BONPOC — no4ve-
My Xe MaTtepusi BegeT cebsi Takum
06pa3oM 1 YeM xe 0OBbSICHsIeTCs Takas
"HenomepHast 3dPeKTUBHOCTb mate-
Matnkn”? BOT TONLKO HE K Kax[oi kpa-

cuBor ¢opmyne ygaetcs "npucnoco-
6uTth” Mpupogy.

Cornacutecb, [OBOJIbHO  YHBINIO
BbIMNSAAWT KapTuHa, KOrga fullib camMble
BENUKME yyeHble (Bpogpe PelHMana,
nnesaswero, rpy6o roBopsi, Ha NUeTeT)
MOryT COBEPLIEHHO CMOKOWHO Npu3Ha-
BaTb, 4TO H2 CAMOM-TO feJflie COBPEMEeH-
Hast Hayka HU4ero He 3HaeT O [eicTBu-
TeNbHOW npupoge cun Bo Bcenernwoin,
6yab TO rpaBuTaunst UNv 3NEKTPOMarHe-
Tn3Mm. OcTanbHble NbITAOTCS nNpeacTa-
BUTb Beno Tak, 6yaTo BbiIBELEHHbIE MKW
nopobpaHHble NMOSrOHOM MaTteMaTude-
ckve ¢opmynbl — 3TO U eCTb OObsICHEe-
Hne mupa. Ho ¢opmyna abconwoTHo
HUYEro He OBOBLACHSIET, @ NULWb COOTHO-
CUT OJHO C BpYrum. Y u3a n3BecTHbIX Ham
$OpPMYNn HUKaAK He MOXEeT cnegoBatb
HEBO3MOXHOCTb aHTMrpaButTaumm (segb
MOryT HamTUCb WUHble dopmynbl). Oa-
HaKO "aHTUrpaBuTaLMIO” MPUHATO KNewn-
MUTb Kak mxeHayky [2]. Kctatu, HeTt
yCrexoB 1 B NpenckasaHuu NoBeseHUs
4YenoBeka Ha OCHOBE MaTteMaTuyeckumx
ypPaBHEHUI, 3aTO BOBCIO roBOpsiT 06
MCKYCCTBEHHOM UWHTennekte Ha 6ase
HEKOEro nporpamMmmHoro obecnedeHus,
KOTOpOe, N0 CyTW, SIBASETCSt NPOCTbIM
HabopoOM MaTeMaTUyHeCcKmx anropuTMoB.

Jhobble 3HaHus cTapeloT U npeocbpa-
3yI0TCSl B HOBblE 3HaHUst HECMOTPst Ha
6binble Xapkue cnopbl 06 UX UCTUHHOC-
™M n np. Bo3dbmem HblotoHna. lMocne
n3paHus “"MaTtemaTtudeckux Hawan"
npuaHanne npuwno GelicTpo — nNpesau-
neHT Koponesckoro obwecTsa, puiuap-
ckoe 3BaHue u np. Ho "Mcaaka noHec-
n0...", OH Takxe 6bICTPO wcChopTUN
OTHOLWEHNsT C JPYrMMU y4deHbiMK, a
nocnegHne rogbl XU3HuW — CroLHbIE
cnopel ¢ konneramu. “CxBatku” ¢
forrppunom JleitbHuuem O nepBeHCTBeE
B OTKpbITUKN puddepeHunanbHOro mnc-
yucneHms BooOlle CONPOBOXAANUCH
noasoramuv, NOQTacOBKaMU U @aHOHUM-
KamMu CO CTOpPOHBI yBaxaemoro capa
(x0T HelOTOH fencTBMTENBHO BbIN Nep-
BbiM). 3aTO 3a aKTMBHOE y4acTue B
2HTUKATONIMHECKOM OBUXEHUM OH 6bin
HarpaxgeH LOJKHOCTbIO XpaHuTens
KoponeBckoro MOHETHOro gBopa, rge un
Hawen-Taku NPUMEHEHUE CBOEMY KO-
B2PCTBY W XEAYHOCTU, U nocne obnasbl
Ha GanblLIMBOMOHETHMKOB Baxe ycneLu-
HO OTNPaBuUA HECKONbKO 4ENIOBEK Ha
Bucenuuy [8]. To3xe uctopust Haykm
"nognpasuna” ¢pun3nky HbeloTOHa.

A BOT, K NpUMeEpPy, B CTaTU4ECKYIO
BceneHHnyio ponro Bepunn Bce, BKIIO-
yas 3NHWTenHa, nbiTaBweroca "npu-
crnocobuTtb” K Heill CBol Teopuio. U
JIULLb OTEHECTBEHHBLIN HU3MK U MaTema-
TuKk A. A. ®pngman, NONHOCTLIO NOBe-
puB B OOLLYIO TEOPUIO OTHOCUTENBHO-
cTuW, nokasan, 4to Bcenennas pacwm-
psieTcst, M1 BNOCNeacTBUM 310 GnecTsiwe
nogTBEepAVNOChH.

He Tak gasHo abconTHO abcypaHoin
Kasanacb KBaHTOBasi MexaHuka, a ce-
rogHsi OHa CNYXWUT PSigOBbIM WHCTPY-
MEHTOM GU3NYECKNX U SaXe UHXEHep-
HbIX pacyeToB.

B Hawv gHM MONOZO aMepUKaHCKNI
vccnegoBatens 3HTOHU [3ppeT Jlusm
npegnoxun "npocrtoe” n Kpacueoe
MaTtemaTnyeckoe peweHve EpuHon
TEOPUU (4TO-TO BPOAE OMUCaHUsSt CUM-
MEeTPpUM B 57-MEPHOM NPOCTPaHCTBE,
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nuHelHOEe npencTaBneHMe KOTOporo
HacuuTbiBaeT 248 wnamepeHuii), yem
noBepr B CMATEHME MUPOBYIO HAYKYy.
3aHATHO, HO HekoTOopble nocyuTanu
OCKOPOUTENbHBIM  WMEHHO TO, 4TO
MOIOROM HENOBEK HE NPUHAANEXUT HU K
OQHOW  aKkageMuyeckon  CTpykType
("xoM0T" TYT BCSIKUE...).

B obwem, k niobbiM "aBTOopuTeTamM” B
nosHanun Tpupogbl HagO OTHOCUTBLCSH
0CcTOpOXHO. Tem Bonee, 4TO Ham He Bce-
roa ygaeTcst MCNONb30BaTh yXe U3BeCcT-
Hble 3HaHust. BoT npymep 13 npoLunoro,
KOTOpbI He nonyuvn pa3sutust [12]. B
1931 r. Hukona Tecna BMecCTe C UHXeHe-
pamMu aBToMOBMNecTpouTenbHOW ¢up-
Mbl Pierce-Arrow npOBeNnu 3aHATHbIN
akcnepumeHT. B asTomobune 3amerHmnu
6€eH3VHOBLIN OBUraTenb BHYTPEHHEro
cropaHust Ha anekTpogeuratens. Tecna
NMOOKNKHUIT K 3NEeKTpoaBUraTtento Kopo-
6ouky pasmepamMn 60x30x15cm c
LBYMS TOPHALUMMKU U3 HEE CTEePXHAMU
ovametpom 0,625 mm mn okono 7,5 cm
nanvHol. CkasaB, — "Tenepb Mbl UMEeM
3Hepru”, — Tecna Haxan neganb rasa
u... Mawwvhna, pasBuBaioLlas CKOPOCTb
no 150 km/4, pabotana 6e3 nog3apsiaku
HezZen, noka ee TeCTMpoOBanu cneuwa-
nucTtol. Korgpa 06 atom Hanucanu
HECKOJIbKO MECTHbIX ra3eT, XypHanucThbl
novHTepecoBanucb, — "oTkyna bepetcs
aHeprus?” Tecna nNpocTomywWHO OTBEe-
yan, — "n3 adupa BOKPYr BCex Hac".
Korga xe Hayanucb pasroBOpbl O TOM,
410 Tecna 6e3ymMeH U BCTynun B COKO3 CO
3noeeLwmmMn cunammn BeenenHorm (Hy kak
xe 6e3 3Toro), usobperarens ocepuan,
BbIHYNl CBOIO KOPOBO4KY U BEpHYNICH B
cBoto nabopatopuio B Heto-Nopke, npo-
6ypuaB 4TO-TO TMNA, — "a 970 BaMm eLle
paHo”.

A Kak BaMm HepaBHee OTKphITUE TEM-
HOW Matepym N TEMHOW 3HEprun, u3
KOTOpbIX Ha 95 % cocTtout Becenernnan?
To ecTb Tenepb RONXHa NOSBUTLCS
Kakas-T0 HoBast ¢pu3uvka, KoTopas He
yKnagbiBaeTCsi B CTaHgapTHble MOgenu
dun3nkn anemMeHTapHbix qactuy. flo-
SBUNNCb HOBble OObEKTLI, HOBblE B3au-
MOAENCTBUS, Hapylialolme yCTaHOB-
NEeHHble npaBuna, HOBble NPUHUMUNDI,
HOBbIE NONSA UAW YacTuubl. [MaBHbIN
CIOpnpY3 U pasoyapoBaHuve ANs 4Yeno-
pedectBa B XXl Beke 3akniyaercs B
TOM, 4HTO Mbl, OKa3blBaeTCst, XUBEM
BOBCE He B LeHTpe BcenenHoin n “cpe-
naxbl” Bpoge 6bl He U3 TOro BeL,ecTBa,
13 KOTOPOro B OCHOBHOM CAeNaHa Hala
Bcenennas...

OpgHOBpPEMEHHO nocnegHue uccne-
[OBaHUS y4eHbIX FOBOPSAT O TOM, 4TO,
noxoxe, Ha camMoM gene Hawa Bce-
nexHHas CKOHCTpyupoOBaHa WMEHHO
TakoW, 4TO B HEW Morna 3aponuTbCst
XW3Hb, W MOMU NOSABUTBCS NOOM.
Okasanocb, 4TO paxe MUHUManbHbie
U3MEeHEHUst B MUPOBbLIX KOHCTaHTax "
3aKOHax MpPUBOZAT K TAKMM KatacTpo-
GUYECKMM U3MEHEHUSIM B CBOMCTBax
BceneHHol, 4TO HUM O KaKOM BO3HUKHO-
BeHUn XKusuu u Pazyma He MOXeT BbiTb
n peuqn.

Mepen coBpemMeHHOW Haykol BCTan
BOMNPOC, MOCTENEHHOE PELLEHUE KOTO-
POro paHee He NPeaCcTaBnsNoCh Henpe-
Oo4O0NMNMbIM: MOXHO NN 0OBLACHUTL BCE
3akOHbl Npupogbl? W noyemy BbINon-
HSIIOTCSH MMEHHO 3TU 3aKOHbI, @ He Bpy-

rme? Mo4yemMy 3aKOHbl BOOOLLE BbINOA-
HaTca? Bonpocwl nosiBUnuce nocne
3HAYUTENbHBIX U3MEHEHWI B NpeacTas-
neHusx ydeHblx 06 yctpoiictse Bce-
NEHHOW, Y OHU NOHSNU, HTO BCENEHHbIX
MHOIro U OHW pa3Hble. ConoctaBnenue
CBOUCTB Mupa ¢ BO3MOXHOCTLIO CyLLe-
CTBOBaHUSt XU3HU C CepeavHbl NPOLLINO-
ro Beka CTann MMEHOBaTb aHTPOMHbIM
nNpUHLMNOM, KOTOpbIA rnacut: "Bcee-
fieHHass ponxHa ObiTb Takow, 4tobbl B
Hel Ha HeKOTOPOM aTane 3BONOLUK
[0nycKanochb CyuwlecTBoBaHue Habnio-
pareneu, cnocobHbIX 3apaTbCcst BONPO-
camu 0 cBorcTBax Bcenennoin” [13, 8].
Tak BCe Cyllee 0OKasanoCb ropasgo
6onee B3aMMOCBSI3aHHLIM (U KOHBEp-
rEHTHBLIM), 4eM NPELCTaBNSNIOCh paHee.
M Hawnocb nOrMyHOE MECTO ANS Heno-
Beka-Habnoparens.

C 0QHOWN CTOPOHBLI, yCNexu B NO3Ha-
HUW MUpa OrpOMHBI, @ C OpyroM — B
KOHUenuum puan4eckoro MMpoycTpom-
CTBa npuxogutcs BBOAWUTb MHOIO
nocTynaTtoB U akCUOM. Mbl HEe MOXeMm
MOHSITb, 4TO NMPOUCXOZUNO WNKU MNpPOo-
MCXOAUT B TOHKE CUHIYNSPHOCTU (B
MOMEHT 60NbLIOro B3pbiBa WK B Hep-
HOW gblpe) unu 3a npubnuxaiowencs
rpanuein cobbiTuid (B yCNOBUSIX YyCKO-
peHHOro pacwupenuss BceneHnHown),
CBET U3-32 KOTOPOM [0 Hac nonpocTty
He poxogout. Lo cmux Nop Tak v He yaa-
NOCb CO3/3aTb KBAHTOBYIO TEOPUIO OTHO-
cuTensHoCcTM wunu EpuHyio Teopwuio
nonst, XoTst eCTb NOHWMaHWe, YTO uc-
nonb3yemble HaMmm obLLLas Teopust OTHO-
CUTENbHOCTU N KBAHTOBast MexaHuka, K
COXaneHunio, HeCOBMECTUMBI U, 3HA4UT,
He MoryT OblTb OOHOBPEMEHHO npa-
BunbHbiMK [8]. Hy a BnonHe cepbesHbie
paccyxaeHust 0 GnykTyaumsax sakyyma,
B pe3ynbTate KOTOPbIX BAPYr "HUOTKY-
na” nosiBNSIOTCH MUKPOHAcTUUbI, CHU-
TaLWMecs nepeHocYMkamm B3auUMO-
[encTBuiA, BOOOLLE HANOMUHAIOT CNOpPbI
CpenHEBEKOBbIX TEONOroB Ha OTHIOAb
He MaTtepualnbHble TEMBbI.

Bot coBcem cBexuit npumep. B
HeLaBHEM 3KCMEPUMEHTE MO CTONKHO-
BEHUIO NPOTOH-@HTUMNPOTOHHLIX MYy4YKOB
B T3BaATPOHOME (Ha cerogHs aTo pabo-
TaLWmi Konnangep ¢ caMoi BbICOKOM
3Heprven 4acTuu), peaynstaTsl KOTOPO-
ro 6binv npoananuauposaxbl 400 ¢usn-
KaMu u3 51 Hay4HOro LieHTpa No Bcemy
Mupy, 6bin0 0BHapPyXeHO aHoManbHoe
cobbiTe. PoxaeHne MIOOHOB, 3NIEMEH-
TapHbIX YacTul, NPOUCXOOUNO Ha 3Ha-
YUTENIbHOM pPaccTOfHUM OT MecTa
CTONIKHOBEHUST MPOTOH-GHTUNPOTOHHBIX
ny4koB. Npuyem He napamu, Kak npen-
cKasblBanocb, a B Buge ctpyin. Kpome
TOro, wux 6bINO 4TO-TO YX CIUWKOM
MHoOro. B ony6nukosaHHoM oTtyeTte [14]
CKa3aHO O HEBO3MOXHOCTU OOBSCHUTL
NONY4eHHbIV pe3ynbraTt B paMkax nme-
IOLLUNXCS NMPEACTaBNeHUN, a B Heoduum-
anbHbIX UCTOYHUKaxX HOBble 3KCnepu-
MEHTaNbHbIE BaHHbIe XapakTepusylTcs
KaK noTeHuManbHblli NepeBOpoOT B
duaunke.

MHuoromepHbie 0606ueHns 0bwen
TEOPUUN OTHOCUTENBHOCTU OTKPLIBAIOT
BO3MOXHOCTb COCYLLECTBOBaHUst BCe-
NEeHHbIX B pasHbix nameperusix [13]. He
rno aromy nu nosogy Mucyc ckasan: "Y
OTtua moero obuteneint MHoro” (EBan-
renve ot Noannha, 14:2)? OpgHako 06b-

SICHUTb, 4TO ObINO 0O TOW KBAHTOBOW
bnykTyauum B TOHKE CUHIYNSPHOCTU, B
pesynsTaTe KOTOPOil BO3HUK HaLl MUP, B
YEeM MOXET 3aKN4aTbCst CMbICH Cylle-
CTBOBaHust 3T0ro Mmpa N Kak BNmcCbiBa-
eTCst B HEeroc 4enoBekK, cOoBpeMeHHas
Hayka noka He MoxeT. B ceoem uaBect-
HOM Tpyge [15] doma AKBUHCKWI 3ame-
TUN, 4TO "HOBM3HA MUPA HE MOXET
nMeTb fokasatenbCrBa CO CTOPOHbI
camoro mupa”. K1o 3Haer...

MHTepecHo, 4TO nocne npespaile-
HUSt TMNOTE3bl O poxaeHun BcenenHol
B pesynbrate O60NbWOro B3pbiBa B
obwenpuHaTylo, Hayka npnbnuamnacb
KO MHOrMM Mudam, B TOM 4ucne v 6mb-
newnckoMy BapuaHTy co3gaxms Mupa. U
"BoobOpaxeHne” pgpeBHUX co3gatenen
MI/Id)OB OoKa3anocCb NOPa3nTeibHbIM...

MNameHeHust BO B3rnsgax Ha MUPO-
30aHue ropasgo cepbe3Hee nepexu-
B2EMOrO HblHE CBSI3UCTaMU U3BECTHOIO
"cpBura napagurmMbl”  NOCTPOEHUst
cetew cBsiau o1 TDM k IP, Ho no "gpama-
TU4eckoMy apekTy” OHU HEM-TO Hano-
MuHalT apyr gpyra. Bl cnpocute: "A
npuyem TyT cBsi3b?"

Aopora 6e3 "TexHonorum”

OpHaxabl B 1380 r. Benukuii kHasb
OmMmutpuii MoaHHOBUY, Haxoascb B CMY-
LleHU B CBSiI3U C HalleCTBUEM BOWCKa
Mawmas, otnpaBuncs B obutenn Ceprus
PapoHexckoro, rae nonyysun B noMoLlb
OBYX WHOKOB W Haka3: "He TpeBOXbCs,
KHR3b, flOCNOab cOxpaHuT Tebs ans Beu-
HOW cnasbl”. Bce 3HaloT, 4To 8 ceHTabps
Ha peke HenpsigBe B KPOBONPONUTHOM
CpaXeHUU BOWCKO KHSi3f Opepxano
nobegny, HO He BCE 3HAIOT, 4TO BO BPEMSt
6utebl NMpenogobxuii Cepruin ctosn Ha
mMonuTee ¢ 6patmein u usganeka, ¢ pac-
CTOSIHUSt BO MHOrO AHel xoabbbl, BUREN
BCIO KapTUHy NPOUCXOQMUBLUErQ, KOM-
MEHTMPOBAN XOL CPaxeHusi, rOBOpuN O
MYXeCTBe KHSi3% W gaxe HasbiBan no
VMeHU ybuTbiX, B 4ucne Koux 6binn u
oba vHoka [16]. MoBOpsi coBpeEMEHHBLIM
A3blkoM, B obutenn Ceprus B 10T
MOMEHT Obin B Hanuduu Habop ycnyr
Quad Play (7. e. ronoc+gaHHbole+Bu-
£0e0+MobUnbHOCTL), O KOTOPOM Ccerog-
Hsi MedTalT CBSA3UCTBI BCEFO MUpa.
Mpuuem 6e3 kakmx-nMbo Ha TO "TexHo-
norudeckux” npegnocbinok (B Hawem
COBPEMEHHOM MOHUMaHUK, pasyme-
etcs). TpyoHO He No3aBupoBatb 3TOM
"ppyrov TexHonorun” — He npasga nu?

B xapgucax byxapu u Mycnuma npu-
Bogutcs  cnegywouwee: "OgHaxgbl
HO4bIO, KOrga nocnaHHuvk Annaxa 6bin B
nyTv BMECTE CO CBOMMU CNOABUXHUKA-
MW, U KX CTana My4nTb Xaxgpa, OH
rnocnan Ha NOUCKU BOObl OBOUX U3 HUX,
yKasaB MecCTO, Ie OHU HaNnpyT XeHLUn-
Hy ¢ Bep6niogoM, HaBbIOYEHHBIM OBYMS
6ypgiokamMu, N Npukasas NPUBECTU ee K
HeMy. OHa oOkal3anacb $i3blHHULIEW, He
npusHawowein Myxammena nNpOPOKOM.
MyxaMmmen BeNUT OTNIUTb BOObI U3 €e
6YypLIOKOB B COCYR, 3aTeéM MPOU3HOCUT
4YTO-TO Hag 3TUM COCYHZOM, MOCcHe 4ero
Boga B Bypaiokax 4ymecHelM o6pasom
YMHOXAETCst, 4TO XBaTaeT HanoJIHUTb
MEXN BCEM NPUCYTCTBYIOWMM. Myxam-
Meg npukasblBaet oTbnarogapuTb XeH-
LWKWHY CbECTHBIMWM NpunacaMmn n BO3-
BpawaeT el 6ypaiokn, NMonHble BOAON



co cnosamu: “Tloeaxait! MonctnnHe, Mol
HUNEro He B3sAU U3 TBOEW BOAbl, 3TO
Annax Hanoun Hac!” XeHwuHa BO3Bpa-
waeTcss SOMOl, pacckasbiBaetr O cny-
YUBLLUEMCSI, NOCNEe Yero Xutenu cene-
HUSt BCE O[O €AWHOrOo NPUHSNU Ucnam
(4yTO, B 06LUEM, HE yOMBUTENbLHO)". Kak
BUOMM, 3gecb "MobunbHas cBs3b”
NOMMMO YCNyr MecCTOoOoNnpeneneHns
[OMONHEeHa CEePBMCOM, KOTOPbIA Noka
HEeAQOCTYNEH U COBPEMEHHBIM TEXHONO-
rusaM. Ho cnyxutenu kynbta nogreep-
DAT, 4TO TEM Xe camMblM Bnagen u
Mucyc, v uenbin psp nepcoHaxern
MNaTnkHnxns Monceesa.

BoucTtnHy, ecnu 6bl HabpaB Ha
MOOUNIBHOM TenedOoHEe HYXHbIN HOMEP,
MOXHO 6bIN0 6bl HANONHUTL NPO3pad-
HOI Bnaroi xorst 6bl ctakaH — He Bbino
6bl B 06LLecTBe noTpebneHnss Mobunb-
HbIX Npunoxexuii, “ybomnHee" 3TOro
(oco6eHHO B 3MoXy Kakmx-Hmbyab Npo-
6nem ¢ akumaHbiMn mMapkamu). OgHako
"o6LEecTBO TPE3BOCTU™ MOXET chatb
CMOKOMHO — Ha HbIHEWHEM YpPOBHE
pasBuTuUs TEXHONOIrNMN HUYEro He nony-
HUTCH.

Y710 KacaetTcs ycnyr "LUMPOKONONOC-
HOro BewaHns", TO oaHaXabl, BEeCATOro
yucna nepeou nyHol, byana cgenancs
BMOWUMbIM OJHOBPEMEHHO BO BCEX
LapcTBax MarepuanbHOro Mupa u npo-
noBenoBas CBOE yHeHUe.

Han HETOYHOCTbID MNU UHOCKa3a-
TENBbHOCTBIO NPUBELEHHBIX Bbile Npu-
MEPOB MOXHO UPOHU3NPOBaTb, MOXHO
Ha3blBaTb UX NPOTMBOPEHALLUM COBpEe-
MEHHOI Hayke WM Kakum-nnubo KOH-
deccunsm, a MOXHO NPOCTO NOBTOPSATL:
"3TOro He MOXeT ObiTb, MOTOMY HTO HE
MOoxXeT ObiTb HuKOrga“. A elle MOXHO
3aQyMaTbCs Hag cnegyowvMMu Cnosa-
Mu: "PasyMm nmeeT Beno ¢ MHCTPYMEH-
Tamu, cosgalmmu aHepruio. OgHako
OH HUKOT4a BCepbe3 He 3a[yMblBaeTCst
Hap TeM, 4TO Mbl — HeuTo Bonbluee, 4em
MHCTPYMEHTbl. Mbl — OpraHvsamesl, npo-
n3pogsLme 3Hepruw” (Kapnoc
Kactanepa "Koneco Bpemexun”).

HecoMHeHHO, coBpeMeHHas Hayka
LOCTUMAa TakWMX BbICOT, C KOTOPbIX HE
BCErga BMAHA LUKONbHAsS UNN Jaxe yHU-
BEPCUTETCKas NporpammMa, HO yganochb
nn, HanpuMep, xoTs 6bl OQHOMY Y4EeHO-
My-aTenucTy aprymMeHTMpoBaHO poka-
3aTb KakoMy-Hubyob 06pasoBaHHOMY
CNYXUTENo KynbTa, 4T0, K npuMmepy,
Bora HeT. Ckopee, Haob6opoT (ecnu npn-
MepoOB He Halpete — nonpobyite
camun). A kak 6biTb ¢ "yynecamun” n cC
"ucueneHnsiMun”, Begb MHOMMEe U3 HUX
COBEpLWannCb N COBEPLUAIOTCH He B
TUWK kabuHeToB, a NybnuyYHO u paxe
PerynspHo (Kak, Hanpumep, 3axuraer-
Csi CBSITOM OroHb B Mlepycanume Ha npa-
BocnaBHylo Tlacxy). N3BecTHble aBTopbI
"yypec" paxe NpuHucieHbl K NUKy CBsi-
TbiXx. Bnpoyem, He Bce — B AyXOBHON
cdhepe ToXe ecTb pasaeneHne no nare-
psm. 3aTo odumumanbHas Hayka OTHO-
cuTcst K "dYypecam” He3aTevnueo —
MOJ1, NOBKOCTb PyK UNKU 4TO-TO B 3TOM
poge.

A kak 6bITb C "HeuyenoBeyveckumn”
cnocoOHOCTS MU WOFOB UIN COBCEM
obbIyHbIX NOger, nonagaBwnX B 3KC-
TpeManbHble cutyauumn? apaiite BO3b-
MEM YyBUBUTENbHbIE COBMageHus B
cyobbax 6n1mM3HeuoB, KOTOpbIE KacaloT-

Cst OTHIOGb HE TONbKO NX 300POBbLS, UK
obparnuMcs K UCCNeaoBaHUsM yHeEHbIX,
ObITALWMNXCSs 06bﬂCHMTb, no4yemy nepe-
CaxeHHble OpraHbl nepenakwT CBOUM
HOBbIM BNazenbLiaM 4epTbl Xapakrepa,
npucywme goHopam. Mnu BOT nouyemy
BEJIMKOMYYEHUKN MONUIINCb 3a CBOWUX
myuntenen? Kak 6biTb ¢ "NOCMEPTHBIM
onblITOM” NOCne KJWHUYECKOW CMepTu
nnn € BOCNOMUHaAHUAMMU O MNPOLNbIX
XU3HSIX, KOTOpbIE NONYyYMNU peanbHoe
nogTBepxageHne? U kak, Kk npumepy,
yoanock . U. Mengeneesy yBngetTb BO
CHe U3BECTHyI0 Tabnuuy, Hag KOTOPOW
OH TaK HanpsXXeHHO PasMblLUNs] Haka-
HyHe? A kak Bam coH Hunbca Bopa co
cTpykTypon atoma? la n Bcerga nu Bac
nogsoauna Bawa nHTyuumns?

A kak 6bITb cO cObIBLLMMUCS Npea-
cKasaHUsiMU ICHOBUASILUMX UNK acTpo-
NnoroB, He yknagbiBarwowmMncs B 1€0-
puvio BeposTHOCTEN? Begb CylLecTByIOT
X€ 3af0KYMEHTUPOBAHHbIE U MHOFO-
KpaTtHO onybnnkoBaHHble CBUAETENb-
ctBa Jarapa Kericu, Aptypa dopga,
Baxrenuu fMaHgeBon-MNywtepoBoi m
op. Ho ¢dusunyeckue teopun, ¢ nomo-
Wb KOTOPbIX HAC MbITATCH OCHACT-
nuBUTbL "obbsicHeHMeM wMupa”, ux
BooOLWE HUKAK He paccMaTpuBaloT.
Moxoxe, oHU Heyno6Hbl 1 "oduumansb-
HOM" penurumn, n oHa 4YTo0-TO HEe OOro-
BapueaeT. 3aT0 €CTb COBCEM CBEXWUM
npymep — Ha OTNEBaAHUW YCOMNLUEero
npaBocnaeHbli HaTiolwka (OY4EBURHO,
NONb3ysiCb TE€M, 4TO €ro He CNbILMUT
Ha4yanbCTBO) YTOYHUA, 4TO ywegluuvn
4YenoBek ceryac HaxoguTcs B npouec-
ce nepexona B UHOE 3HepreTuyeckoe
COCTOSIHME...

A BOT Kak OnvcbiBan B He[aBHO ony6-
JIMKOBaHHOM  UHTEpBbIO "American
Magazine" o6vsicHenve Hukonel Tecna
B 1921 r. cBOEI HEOBLIKHOBEHHOM CNO-
cobHocTu: "B peTcTBe s cTpagan oT
HeobblHHOW BoNesHu, BbipaxasLelcs B
nosiBneHuu 06pa3os, KOTOpPbIE HEPEAKO
CcOonpoBOXAANINCb CUNbHBIMU BCMbILLIK&-
mMn ceeta. Korgpa 3By4ano kakoe-To
CNOBO, TO Nepeg rnasamMu Tak Xunso BO3-
Hukan 0603Ha4YaeMblil UM NPegMeT, HTO
1 HE MOr MOH#ATb, peanbHO NN HeT TOo,
4TO 5 BUXY... B cemHaguartb net s cepb-
€3HO Hanpasun CBOU MbICNK Ha n3obpe-
TaTenbcTBO. Torga, K CBOEMy BOCTOPFY,
s obHapyxun, 4TO nNpekpacHO Bnageo
cBOUM BOOBpaxeHnem. 1 MHe He Hyx-
Hbl 6bINKM HU Mogenn, Hu yepTexu. Hu
3KCMEepUMEHTH, BEOb BCE 3TO f MOr
BOCMPOU3BOAUTE B yme...". M Begb kak
Bocnpoussogun! AmepukaHckoe [a-
TeHTHoe 6po nmeetr 1200 nateHTOB,
3aperucTpupoBaHHbIX OT MMeHu Hu-
konbl Tecna, 1, Mo pasHblM OLIEHKaM, OH
MOr 3anaTeHToBaTtb ewe nopsigka 1000
13 namstu!

A Bopyr un K rnobanbHbIM KOMMYHU-
Kauusim ecTb 4ucTo "MHbOPMaLUNOH-
HbIA" HETEeXHONOrM4eCkKMn MnyTb, HO B
NONIHOM COOTBETCTBMU C (PU3UHECKUM
ycTponcTteom Bcenennon? W ecnu
uenbio passuTus BcenenHon 6ygpet
nosiBNeHue Toro camoro Habnoparens,
TO 3ayem, K nNpuMmepy, B LEnsx ee
no3HaHug 3actaBnsitb nocnegHero
KOMupoBaTb TO, 4TO U TaK CyLleCTBYeT
3apQoNro o0 ero nosieneHusi’? A Bopyr
3TO NMPOCTO "4YacTHas MHULUMaTUBaA” Ha
mecTax? Passe [lMpupoga, co3pasas

Habnwparens, He BOOPYXuna ero cooT-
BETCTBYIOLLUMM MHCTPYMEHT2MU NO-
3HaHus? Opyroe geno, 4To nocnegHn-
MU Hago YMEeTb Mofb30BaTbCHA, HO
pasBe OHW LOJIXHbI OrPaHNYUBaTbCS
NULLb TEMU HEMHOMMMU, HTO SOCTYNHBI
KaXaoOMy, HEeUCKYLIEHHOMY B CBOEM
npegHasHaqyeHnun?

BbiTb MOXEeT, XUTb B rapmMoHuu cC
npupogoii — 3to ropa3go 6onee
30 PEKTUBHBIN M 3KOHOMUYHBINA NYTb
pPas’BUTUSE, HEXENU 4Hepe3 TEeXHUKY U
TexHonorun? BepostHO, paboTas Hag
EonHoit Teopuel, Mbl He y4YuUTbIBaem
4ero-To OYeHb BaXHOMO, HaxopsLLero-
ca coBcem psinom. W Bcneg 3a
Neonngom MopBOBCKMM MOXEM B3O,0X-
HyTb: "Cugenu 6bi cebe TUxo... — rops
6bl He 3Hanu. BonbHo xe Ham 6bino
nontn no TexHonoruu!”™ (Apkaguii un
Bopuc Crpyraukue “"BonHbl racst
BeTep”).

B obwem, TyT eCTb O 4eM nOroBo-
pUTb B Cnegylowuii pas.
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