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wvanmEsemnem ¢ BOELL

Oner MNJIATOHOB (RA9FMN), r. Mepmb

Mpu pa3spa6oTke 3TOI KOHCTPYKUMUM CTaBMNAch 3agavya co3fgaHua no-
MallHero HacToNbHOro yCUnuTens, npeaHasHayeHHoro ang padorbl ¢
VMMNOPTHLIMU TPaHCUMBEPaMW, C HEBLICOKUM YPOBHEM cOOCTBEHHOro
aKycTuyeckoro wymMa u mowHocteio 500...600 Br, otnaBaemoii B aH-
TeHHY. B KayecTBe aKTUBHOro anemMeHTa Gbina BbiGpaHa namna B Me-
TannokepamMu4eckom UCNONHEHNW — reHepaTopHbili TeTpog 'Y-746,
npefHa3Ha4YeHHbI ONg ycUNeHWs OZHOMOMNOCHOro curHana. Jlamna
oueHb Npefckasyema U ycToituuea B paboTe, npu rpaMoTHOI akcnnya-
TaluuM OTAUYAETCS BbICOKOW HAAeXHOCThIO.

{cM. crartbio Ha c. 56)
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BHelwwHWii BuA yCUINTENS MOLLIHOCTH.

Mopayns MN-koHTYpa
B cbope.

Mopaynes ycunurens
(sng cHM3Yy).

Kpennenue
Moaynb NUTaHWUS YCUNUTENS. aHoAHOro Apoccens K Moaynio ycunurens.



YHUBEPCAJIbHBIE YACTOTOMEPHI OT i\ AKTAKOM

www.aktakom.ru

ACH-8322 ACH-8321/8323/8325
ACH-8324
ACH-8326

C OLED auCrnEem ACH-2801/3001/3002
VHUBEPCAJIbHBLIE YACTOTOMEPL! 1 AKTAKOM

ACH-8321 ACH-8322 ACH-8325
Kanans! A, B, C (omumn) | ABGC IO REE 2% - 0 E) 4 NI REV- wa> c 0 S
[anaaoH exoabix Hactar (A, B) 0,1 M1...200 My S e Fﬁ“&ﬁ?_e%i‘h" [—
Nwana3aoH exopHbix 4actor (C) 200 My...B Mu (onuvs) | 200 MIy,.8 My bl e rb'-:— : ;_'-:_:.: == e T :"55-"—‘5 ;-:«.--':2
OrHocHTeNbHaR NOTPeLUKOCTS “acToTs [ g 1108 - ;BTF_-__'_?I comm— =] ,;2—3'.'3]’_ =
PazpaaHoCcTs MHOMKALMW 10 ?“T'W- ?ﬁ. :””13?34 My E"ﬂh-—_,__
1aMBepeHye [IMTENLHOCTER MMIYNCoB | 10 #e..10C 00 | T | "
WHTepdhenc USB/LAN (onumn) USB/LAN gg = '.-.1 ﬁ {-,w i = m= | Y
Mwranve +55B2A anantep e ¢! S Teona i T T Mhs_
(onuma apanTtep ~220 B) -220B mmr— - -
Pasmept:, MwMacca, KT (e Gonee) 260 » 210 » 70/0,95 =
YHUBEPCAJNBHBIE HACTOTOMEPbBLI ACH-8321/8322/8323/8324/8325/8326 h AKTAROM
* UamepeHue yacToTkl No Bxoaam A, B, C * iaMepeHue AnUTensHOCTM UMNYNLCa, B TOM YUCne
* Miamepenue nepvona no exopam A, B C HAKOMNEeHWEM CTaTUCTUKK
* Unpukauwms yposHs curHana no exopam A, B, C  OfHOBPEMEHHbII BLIBOS, [BYX NOKa3aHWiA U3MEPEeHUs

= ViamepeHue AnuTensHOCTU MMNYNLCOB No Bxofam A v B
* VlamepeHue CKBaXHOCTU MMIMyNLCOB No Bxopam A v B
* ViamMepeHvie CKOPOCTH BpaLLeHWUs
* MlamepeHue vHTepBana mMexgy UMnynbcamu
no kavany A 1 Kasany B

YHUBEPCAJIbHbIE YHACTOTOMEPbI ACH-8322/8324/8326
BbICOKOKOHTPACTHbIN MPA®UYECKWUA OLED AUCNJIEN C BbICOKUM PA3PELWEHUEM

Metito uameperui (B BUAOE M3MBPEHMY)  MpeaCcTABNEHME B BMOE MMCTOrPaMMBbI CratucTuieckan obpa6orka (7 napamerpos) Martemamuieckme yHriim (6 napameTpos)

8-PA3PSIHbIN YACTOTOMEP ACH-1310 I AKTAKOM

 YoepxaHve nokasaHui
* PexuimM 0THOCUTENBHBLIX M3MEPEHWI (OTKNOHEHWe
TEKYLLEW YACTOThI OT Ha4anbHoOW)

= [lnanasox BxoaHkix yacror 0,1...1,3 1My = YyBcTBUTENBEHOCTL BXOAOB (rms) A, B25mB ... 1 B;

» amepeHus YacToTk, Nepyona, BpemMeHHoro uHTepsana Bxog C 15 mB (100...800 Mru), 60 mB (800...1300 M)
= Pabota B pexuimMe cyeTHuKa

« Untepdeiic RS-232 = BxopjHOe COnpoTUBNEHVE / MAKCUMATbHOE HanpsxXeHue
» [IMana3oH BXxopHbIX HacToT: no exony A 10 MIy...100 My, Bxonos A, B 1 MOm / 250 B; Bxon C 50 Om /3 B

no exogy B 0,1 My...10 My, no exogy C 100 MIy... 1300 My
NOPTATUBHbLIE YHACTOTOMEPbLI ACH-2801/3001/3002 h AKRTAKOM

ACH-2801

Elnbd =

Monens ACH-3001 ACH-3002

nwHiaukatop XKKW 7 paapspos 10 paapagoe 10 paspapos

AVANas0oH W3MEPREMBIX 4acTOT 30 MINy..28 Iy 1 MMy...3 1My 10 My..3 1My
Pa3pelaniuan cnoCoGHOCTL 1y 1wy /100 My / 10Ty /1T /00 Ty | 1k / 100 Ty /10Ty /1 Tu /01 My
BPEMA MIMEPEHKA, C 0.0625 0,0625/0.25/ 114 0.0625/0,25/1/4
MYBCTBATENLHOCTL Ha YacTore 100 My 5mB 0.8 B 0.8 mB

BXOAHOW WMNEJAHT 50 Om

1 MOm / 50 Om

m——— -._.r—‘_q-_*-c__—.—.—_'

ANUKC, 115211, r. Mockea, Kawwpckoe wocee, A. 57, K. 5.
Ten./daxc: (495) 781-49-69 (MHOrokaHanbHbIA);
Web: www.eliks.ru; E-mail: eliks @eliks.ru
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HALLA KOHCYNbTALMSA (c. 44). OBMEH ONBLITOM (c. 31, 32, 43).
NOCKA OBLSBNEHWI (c. 1, 3, 15, 17, 24, 29, 32, 37, 40, 64).

Ha Hawei ob6noxxe. Onepatopkl MONOAEXHOW KONNEKTUBHOW paamocTanum RKSCYA Netp Menkosepos (RASCBC) v Axatonuii BaiHos
(RASCBO). HepaeHo OHM BRINONHWIW HOPMATUEL! NEPEONO paspRaa no paauwocsnam Ha KB (cM. craTeio Ha c. 53).
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Tupax xypHana «Paguo» Ne 10 caaun gnsa pacceinku nognucyukam 05.10.2009 r.



Kypchl AMCTaHUMOHHOMO O6yYeHWs NporpaMmmupoBaHMI0 AHTeHHb!I B NORD!
¢ HTpOnnepos. M: Huie nnatel ans ATMegail2s, b V] Bepb 4yTO CKOpO
an '

Ll‘SB-FIa';h Mpo MaTopbl MUKPOKOHTPONNEPOos.
Kyt curHanuaaumuin GSM. anLIJJ'IeT Tebe DX

aboTka 3NeKTPOHHBLIX YCTPOWCTE W Nporpamm Ha

. Aurora!
E-mail: radio73@ramble micro51@mail.ru

Ten. 8 912-619-5 > 07.00 po 18.00 mock. Bp.).
| Y16-2m

OTeyecTBEeHHbIE U UMMNOPTHLIE paguoaeTanu

LON8 peMOoHTa paguoannaparypsl, aBTOMOBHUBHOM 144-1 46 Mru 15 dBl 5400 py@

3NeKTPOHUKKM U OLITOBOM TEXHMKM!
Mukpocxemsl. TpaHauctTopel. CtabunurpoHesl. Pe3ucTope.

LWneidb.
KOHIJ.E'HCRTU;_‘IH Kepamuyeckue, nneHoYHbie, NnoacTpoey- ‘ Y21 -70cm
2 EKTPONUTHHECKME, BBICOKOBONBTHBIE. Mexawuka nna
BUOEOMarHMTodOHOR, BUAEOKaMED U ayanoTexHuku. Ceeto-
avoas u dotoamoasl. MNMasensku Ans MUKP . Kaccol Bcex : .
pasmMepoB Ond xpaHeHus Menkuvx j:lE.'T;J‘I J'IaaepHme “" 430'440 Mr 17 dBI 3400 pyﬁJ
suaeoronoeky. YWM-anementul. MHoroe apyroe. OnToeas u

PO3HULHAR MPC exenHesHo ot 9.00 oo 18.00 no aapecy:
P ﬂﬁmnunop wocce, pom 18, TK ‘; %

6087713 \

KC:

advert@radio.ru

) 'blHl’)K 3-i1 atax NaBUnNbLOH 546. Mpoean,
',-LLII-1HL+\c1ﬂ aeT. Ne
,ELm aBka noyTon no Poc (,.nn I'Ipanc ncTel Ha Bymare n
CD.
KonTakTel: 107045, r. Mockea, a6. aw,. 41.
www.S-10mitino.narod.ru

* * *

O1pen peknambt H{yl;nana.«l’aauo»

Ten.: 608 9945, Ten.
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MevaTHbIe NnaTtel Ha 3akas!

l—"aa;}aﬁom& W M3rOTOBNEHME MO CXemam 3aKka3Hmka.
242600, bpsiHckas obn., r. OaTukoBo, yn. KOxHas, a. 69 Ten. (495) 775 43-19

Ten. 89155383045 E-mail: dﬁag@yandex.rl.i 462-44'14, 462-41-75

Vertex Standard

ANNAPATYPA ANA PAOUONIWBUTENEMN

PaguoctaHuuu, peTpaHCNATopbI, ycunurenu,
aHTeHHbI, AiynneKcepbl, NOBOPOTHbIE
yCTPOWCTBA, pasbembl, 6/10KU NUTAHUA,
yactotomepsl, KCB-meTpbl, uameputenu
MOLHOCTK, Kabenn, 3apafHble yCTPONCTRA,
KOMMYHUWKaTOPbI, MUKPOPOHbI, FapHUTYPbI
HaroI0BHOTO U CKPbITOTO HOLIEHWA,
aKKyMYNATOPbI, Yexnbl 1 AP. NPUHAANEXHOCTH
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KOM nacp 129301, Poccusi, MockBa, yn. KocmoHasTos, 18 kopn.2
Ten.: (495) 956-1394 Cautbl: www.compasr.ru, www.vxstd.ru
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MACCOBbIA

EXEMECH4HbIN
HAYYHO-TEXHU4ECKWH

“PRANONKIENTEN:"—“PAAMOGPOHT"—"PAAMD" KYPHAN

“Radio” is monthly publication on audio, video
computers, home electronics and telecommunication

YYPEOWUTENL W UBOATENL: PEOAKLIMA XYPHANA «PALWUO»
BapeructpuposaHd Komutetom PD no nevaru 21 mapra 1995
PerucrpaumoHHeii Ne 01331

TnaeHwiii pegaxTop HO. . KPLINOB

PepakuuoHHan konnerws:

A. B. TONBILWKO, A. C. XYPABJEB, E. C. MBAHOB,

E. A. KAPHAYXOB (OTE. CEKPETAPL), C. H. KOMAPOB,

A. H. KOPOTOHOWKO, B. I MAKOBEEB, C. . MULLEHKOB,

A.Jl. MCTUCNABCKWIA, B. I. CTEMNAHOB (NEPELIA 3AM. 1. PELAKTOPA),
P P. TOMAC, B. B. ®POJIOB, B. K. YYIHOB (3AM. [M1. PEAAKTORA)
Beinyckaiowme pegaktopsi: A. C. OITAA, B. K. YYOHOB
O6noxka: C. B. JA3APEHKO

Bepcrka: E. A. TEPACMMOBA

KoppekTop: T. A. BACUNTLEBA

Anpec pepakuuu:

107045, Mockea, Cenueepcroe nep., 10

Ten.: (495) 607-31-18. daxc: (495) 608-77-13

E-mail: ref@radio.ru

Fpynna pa6oTtki c nuceMammu — (495) 607-08-48

Otaen peknamel — {495) 608-99-45, e-mail: advert@radio.ru
Pacnpoctpanenne — (495) 608-81-79; e-mail: sale@radio.ru
Mopnucka u npogaxa — (495) 6O7-77-28

Byxrantepus — (495) 607-87-39

HallM NNaTexHbie PeKBU3UTHI:

nonyyarens — 3A0 "XKypsan "Paano”, UHH 7708023424,

p/cy. 40702810438090103159 B8 Mewwanckom OCE Ne 7811, r. Mockea
Bark nonyyarens — CGepGank Poccun, . Mockea

kopp. cuet 30101810400000000225 BUK 044525225

Mopnucato k nevartu 19.10.2009 r. Gopmar 60 84 1/8. Nevats odceTHan.
O6wem 8 dus. neu. n., 4 6ym. n., 10,5 yu.-mnag. n.
B po3HuLy — LeHa [oroBopHas
MNoanucHoi nHpekc:
no katanory «Pocneyatus — 70772;
no karanory Ynpaenenus denepansHoi nowToeoi ceaan — 89032

3a cofepxaHue peknamMHoro oObABNeHUA OTBETCTBEHHOCTb HeCeT
peknamoaTenb.

3a OpUrMHANBHOCTL M COMePXaHne CTaTbl OTBETCTBEHHOCTb HECET aBTOop.

Pepakuma He HECET OTBETCTEEHHOCTM 38 BO3MOXHBIE HETaTHBHbIE NOCNEACT -
BUA MCNONB30BAHUA OMyBNMKOBaHHLIX MaTepUanos, HO NPUHUMAET MEPEI MO HG-
KAOYEHUIO OLMGOK M ONEeNaToK.

B cnyyae nprema pykonucK K nytnukaumm penakuus crasut ob aTom B nage-
CTHOCTL aBTopa. [Mpy 3TOM pefakuMsa Nony4aeT UCKNIYUTENBHOE NPaBo Ha pac-
NPOCTPaHEHUE NPUHATOIO MPOM3BENEHUS, BKKOYAA ero nyGnukaumm B XypHane
«Paguon, Ha MHTEpHET-cTpaHuuax xypHana, CD unu uHeim obpasom.

ABTOpCKOE BO3HarpadaeHue (roHopap) BbinnayuBaeTcn B TEYEHWE OLIHOrO
mMecsiLa nocne nepeoil NyGnvkauum B pasmepe, onpeaensieMom BHYTPEHHUM
CNpaBoYHUKOM TaprdOB.

Mo uecTedeHnn OQHOTO rofa ¢ MOMEHTa NEepBon NMyonuKauun asTop MMeer
npaeo onyGNMKOBaTE ABTOPCKUI BAPWAHT CEOENO NPOU3BEIEHUS B APYIOM MEC-
Te 6e3 NpeABapuTeNnbHOTO MUCHLMEHHOTO COTNIAcKA penakumu.

B nepenucky pefiakuus He BcTynaet. PYKONucKH He peueH3upyioTcs W He BO3-
BpallakTcH.

® Paguo®, 1924—2009. BocnpousgefieHne MaTepHanos XypHana «Paguor,
WX KOMMepHecKkoe WCNONBL30BaHWE B l'[!O60M BuAe, NOMHOCTED MW YacTUYHO,
LI,GI'TYCKBETCR TONBLKO C NMUCEMEHHOTO paapewenuﬂ Pefakumu.

Otnevarano 8 000 «MI Menwa-TNpeccas», 127137, Mockea, yn. «[paBabi»,
.24, ctp. 1. 3ak. 91884.

KomnelotepHas ceTt pepakuum XypHana «Pagwos
HaxoaMTCH MO 3aLMTON aHTUBMPYCHOR MpOorpammel
DrWEE W. Janunosa.

TexHwdeckas nopaepxka OO0 «Canfl» (CaHkT-lNeTep-
6yprckasi aHTueMpycHas nabopatopus M. [lanmnoea).

http://www.drweb.ru Ten.: (812) 294-6408

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

UNOPOBOE PAOUOBELLAHUE

BENMUKOBPUTAHUA. OpraHusoBaHHas B HoaGpe npo-
wnoro ropa "The Digital Radio Working Group” (DRWG) npep-
CTaBuna BHYTPEHHWIA OTHET, MCXOAS M3 KOTOPOro paamvoeeLLa-
HWE € HaCTOTHOM MOAYNSLMEN AOMKHO NpekpaTuTh CyLLEecTBo-
Banue K 2020 r, 4Tobbl park popory Gonee CoBeplueHHOMY
uudporomy BelllaHuio B ctavpapte DAB. B cocrae DRWG exo-
st npepcraentenn "BBCT, "Ofcom™ v pana KOMMepHeCKux
pammocTaHLmii. Mo MHEHWMIO CreLManucToR, masHas npobnema
DAB zaknmo4aeTca B TOM, HTO TpaHCImpoBaTh Takie rnepenaqm
J0pOoro, a paguocnylarenei CTaHoOBUTCS Bce MeHbLue. Ceivac
ToneLKo 17,8 % papuoBellaHna OCYLLECTENRIOTCH B LMpPOBOM
dopmarte. Ero pacnpocTpaHeHHOCTb PacTeT, HO He3HaYMTENb-
Ho. Ins Ttoro yrobul nomods DAB, B NpoasuxeHwe KOTOporo
"BBC™ Bnoxwmna yimy pener, DRWG xO4eT 3apy4mTsCs rocy-
LAapCTBEHHOW NOAJEPXKoi. 3atem HeoBxoaMmo caenark Bce
DAB-npyemMHmMKn mynstunnathopmeHHuIMm, HTOOL OHU MOTTIU
paborare U ¢ Opyrumu TexHonoramu. Tpetwid war — mac-
wrabHaa peknama. W, HakoHel, "duHanbHLI akkopa” — non-
HEIW Nepexo ¢ aHaNoroBbIX YCTPONCTB Ha UmudpoBsle (Npeano-
noxwrensHo 1o 2012 r.). YKB u AM paguoctaHumsm pekomeH-
AYETCH CPOHHO MCKATL MyTw "nepexona Ha undpy”.

Mo marepwanam http://www.3dnews.ru/
news/anglichane_hotyat_ubit_fm_radio-562455

EputaHckan komnaHug Roberts npepcrtaBuna nopraTue-
HbIA UndpoBOiH paanonpuemHuk "SolarDAB", paboTtalomi
OT CONHeYHLbIX Darapei, pacronoXeHHBIX Ha BEpXHeR Kpbill-
Ke yCTpoWcTBa pagom €
aHTeHHon. HoeuHka 06o-
pynoeara XK oucrineem,
WHAMLIMPYIOLLIMM YPOBEHL
3apsiga, Tekyuee sBpems
W Ha3BaHue NPUHUMaEMON
craHumn. K rnpuemMHuKy,
OCHaLUEeHHOMY GOonbLuum
BCTPOEHHLIM AWMHAMUKOM
BbICOKOIO Ka4ecTBa, MOX-
HO NOAKMOYUTL OTAENb-
HEliE Mp3 nneiep wnu
naxe MOOWMNLHLIA Tene-
$HOH (ecnu Nonb3oBaTeno
3axo4eTcH  nocnywartb
MY3LIKY, 23anucaHHylo B
namsTe annapara). lNoc-
e HepoONroin NOA3apa KK
OT CONHEYHOro CcBeTa
annapar paboraeT 27 4 B
mobeix yenoeusx. Crour
HOBUWHKa nopsaka 80 aHmWiAcKMX GyHTOB CTEPIIMHIOB.

Mo marepwanam http://hard. compulenta.ru/361736

MHTEPECHASI HOBUHKA

NOPTYTANIUA. KomnaHws NDrive coobluuna o Bhinycke
yHuKaneHoro GPS-Haeuratopa "G800". YcTpoicTeo siensetca
NEpPBEOA B MUMpPE HaBWUIMALMOHHOW CUCTEMOR C MOAJEPXKOR
doTorpadpmyeckoil cuctemel Kaptorpadumn, Hapaay ¢ 0BbIMHE-
MW KapTamu 151 OpMEHTUPOBaHUA B HOBUHKE MOXHO MCTOTNb-
30BaTb W3OMETpPUHECKME :
CMYTHWKOBLIE CHUMKW. Ha
HuX (TaK e KaK M Ha MpocTbIX
KapTax) oTMeyaloTes foCcTo-
rMpuMeHaTenLHOCTA U MaplLLi-
PYTHI, HO BHIMMSAMT 3TO TO-
paano HarmsaHee. Hasura-
TOp OCHAaLLEH CTaHAaPTHLIM
CEHCOPHBIM 4, 3-AAMOBEIM
aucnneem, CnoToMm  nog
kapTel namaty SD u YKB
TpaHcMuTTepoMm.  Berpo-




eHHBll Bluetooth-apantep npepHasHaveH
[N CMHXpOHW3aUmK TenedgoHa ¢ HaBura-
TOPOM W MOCNenyiowero ero Monofib-
30BaHWA B KAYECTBE ONIOBHOMO YCTPOWMCT-
Ba Hands-Free. OpueHTMpoBOYHas CTOM-
MOCTE — Nopsiaka 630 ponn.

Mo marepuwanam
http: //sviazist.nnov.ru/modules/news/
article.php ?storyid=3881

BOPEMCS C PEKJIAMOM...

JNATBUA. Jlarenitickmin HaumoHanbHbIA
CORBET M0 pagno v TENEBNASHUIO 3aCTaBn]
HaUMOHaNbHLIE TENEKOMIaHMM YMEHLLLIMTL
rPOMKOCTL IEMOHCTPUPYEMOIA B ux adupe
peknamel. Ha cnviukom rpomMkyio peknamy
3puTeny XanyloTca YXe Ha NpOTIHKEHUH
MHOMMX NET, OQHAKo B NnocnefHee Bpems
Takme Xanobul npuobGpenn MaCcCOBLINA
xapakTep. OcobeHHO cunbHOe pasapaxe-
HWE BLIZLIBAET TO, YTO YPOBEHbL MPOMKOCTH
peKnambl 3aMeTHO Bblllie, Hem Y Opyrux
adunpHLIX Nepenay. 3TO CBA3aHO C Tem, HTO
npyM MOArOTOBKE pPeKamMHbIX PONMKOB
UCNONbAYeTCH crelwankHas KoMmrpeccus
cUrHana, BNualollLas Ha rpoMKocTL. CoBeT
yXe Hayan OencTBOBAaTL W, B NepBYIo OHe-
pefb, ykasan Ha HeoBXOaMMOCTbL PelmThb
3TOT BOMPOC MECTHHIM BellareslbHbIM
aprasusaumam, noanagaiLLmMm rnop puc-
AVKLMIO COBETaA — TenekomnaHuam "LTV",
"LNT™, "TV3" » "TVS". Llenuii pan Teneka-
HaNoB yxe npuobpen 0bopynoBaHwe nns
MOHWKEHUA YPOBHS TPOMKOCTH peK/lamHbIX
PONWKOR BO Bpemsi ux TpaHcnaumu. Tenepb
TENEBU3MOHLLMKKW OnacatoTcs, 4To pekna-
mopaTtenu nopgadyT Ha HUX B cyd — Befb
rPOMKOCTL pekiambl 3aBLILLAETCH UMK BO
Bpemsl CO3[aHus KIMNOB HaMepeHHO,
4YTOOB NPUBNEYE BHUMaHue 3puTenen,
NarBuiickoe Xe 3aKOHONATENLCTBO HUKaK
He perynupyeTr TexHuYeckKue acnektsl
[EeMOHCTPaLMK peKiamel.

Mo marepwanam

http: //lenta.ru/news/2008/07/01/ads

CLUA, depepantHan KOMUCCUS CBASU
(FCC) CLUA oBb¥BMT HOBLle npaewna, no
KOTOpbIM ©YOeT perynmpoBatscs CKpbiTas
pekiama B TeneLloy. AMepukaHCKue HOBO-
BBEOEHWH MPU 3TOM HaNOMWHaIOT nameHe-
HUSA poccuickoro sakoHa "O pekname”,
COITIACHO KOTOPOMY peKiiamMHLIe Marepuan
B Npecce nomxHL ObTL 0Bo3aHaqeHsl creum-
anbHbIM - 3HA4YKOM UNKu Haanuebio "Pek-
nama“... B nocneniHee Bpems npowasoaure-
N1 TENewioy cram genart CTaeky Ha Tak
HaswiBaemMblit “product placement”, 4ToBbl
MPYENEHE BHUMaHUE K NPOABUrasmMomy npo-
OYKTY Tex Teneapurenei, KOTopuie ucrosb-
3YI0T creumankHele yCTpoicTea ans Gnokm-
POBKM peKilamHblx coobeHuit. FCC pelun-
na BOCMpEensTCTBOBaTL YBENWMYEHWIO KO-
YHecTBa "HEHABSA34YMBOW pekambl” Ha ame-
pukaHckom TV 1 npennoxuna yxectoumTh
TpeboeaHusa. Kpome HabniogeHws 3a
“product placement”, FCC CLLA nnaHupyet
OTCNEXMBATL pekilaMmHbLIE ponviku B [ET-
CKMX Nepepaqax v NoaHsTs Bonpoc o pery-
NWMPOBaHUK peKiambl Ha KabenbHOM K1 CryT-
HWUKOBOM TENEBUAEHU, TE AEMOHCTPaLMa
peKNamel NOKa He permnameHTMpoBaHa. ..

Mo marepuwanam
http: //fwww.nr2. ru/finworld /183967 . html

OPAHUWA. dpaHuysckue rocypapoT-
BeHHbIe TenekaHab ¢ 1 sHBaps cneayoLle-
ro ropa ocraHytcs fea pekiamel, a ¢
1 nexabps 2011 r. "peuratens TOProenu”
COBCEM McHeaHeT 13 adwmpa rocyiapcTeeH-
Hbix Bellatener. C TakMm HamepeHuem
BLICTYMMN npeanaeHT MpaHwm H. Capkoauw.
OH OTMETHN, HTO KOMNEHCUPOBATL NOTEPKU
[OXOQOB OT peKnambl, KOTOpble TONBKO 3a
NepBLIA MO MOryT cocTaemtk 450 MNH egpo,
rocyfapcTBO HamepeHO 3a CHET YacTHLIX
KaHanog, uHTepHeT-NpoBaiaepos 1 onepa-
TopoB TenedoHmn. Panee Capkoaun yxe 3a-
ABNAN, YTO COBMPAETCA BEECTM HAJIOT HA 10-
CTyn K MHTepHeTy ¥ Nonb3oBaHue MoBunb-
HblMK TenedoHaMu 1 3a cHeT aToro dwm-
HaHCUPOBATL OOLLECTEEHHOE TENEeRUaeHWE.,

Mo marepwanam
http: //www. onair.ru/?2CLNAME=
enews&act=view_msg&NMID=22199

HEOBbIYHbIA NPUEMHUK

OUHNAHOUA. [InzaiiHepbl CTyaAMM
"Aivan” cozpanm BecbMa CUMIATUHHLIA
KOHLUENT paguoBelllateNbHOro npuemHUKa.
YeTponcTeo npepctaenset coboi nopcTae-
Ky, Ha KOTOPYIO HAHeCeHa LWKana ¢ pagmMoyda-

crotamu. o 3ToI WKane MoXHo cBoBOHO
nepemMelLiars KOMMaKTHLIA NpUemMHUK-Ton-
3YHOK, TEM CambiM HACTpauBas cam rnpw-
eMHUK Ha HYXHYIO YacToty. BHeluHe yct-
POUCTBO HAaNoOMWHAaeT NorapugmMUHeECKyo
JIMHENKY ¥ Ha COBpeMeHHOM paboyem
MECTE BHIMAOWT BNONHE YMECTHO.

Mo marepuwanam
http://www.onair.ru/?CLNAME=
enews&act=view_msg&NMID=22253

HECBbIBLUUECS
NMPOPO4YECTBA...

WcTopwa pa3suta TEXHUKM BeckMa Gorata
NOAOCHBIMK  M3PEYEHUSIMM,  BLICKA3aHHBIMK
MWPOBLIMW CBETUNAMU. BOT HEKOTOPLIE M3 HUX...

1. "SrHarowwe moan MPekpacHo ocsenomie-
Hb! © TOM, YTO rOJioC HEeBO3MOXHO Nepeaarb
wepea nposoga. Maxe ecin Gut ato Guiio Bo3-
MOMHO, MOSb3LI OT 3TOM0 He B0 Bl Hitkako ™, —
rasera "The Boston Post”, 1865.

2. "YerpodictBo nog Hassanwen "Tenedon”
UMEET CIIMIKOM MHOIM0 HE[OCTaTKOB, HTOObI
BCEPLE3 rOBOPUTL O HEM KaK O CPEACTBE CBA3N.
Hitkakok LEHHOCTY 3TO ycrpoﬁcmo 079 Hac He
npencrasnser”, — e MUcLMO coTPYa-
Hitka "Western Lk'uon 1876.

3. "A.Mﬂpuxaﬂuam MOMET it HyeH TeneboH, a
Ham — HeT. Y Hac AOCTATOMHO MallbYMKOB-1o-
chlnbHbIX", — Cap Yuneam Mpuc, rmasrsii urxe-
Hep Yrpasnera noyt, BemwwobpuTarim, 1878.

4. "Y iPhone WeT LWEGHCOB NOMYWATh 3HaYW-
TENbHYIO YacTb pPhifka. AGCOMOTHO HAKaKKX.
Mycte, npoca 3a tenegon 500 gonn., Apple
[EnasT Hennioxmwe OeHLrv, Ho eamsHure Ha 1,3
MADA MOGUTIEHKOB, MPOAAHHBIX 10 BCEMy MUDY.
Syqwe Hawe 10 6yper ycrarosneHo Ha 60, 70
umt 80 % w3 Hix, a He Ha Tex 2—3 %, koTopsle

npuayTea Ha Apple”, — reraupexTop "Microsoft”
Cre banmep, "USA Today", 2007.

5. ¥ pagwo et Gyawero”, — flopa Kens-
BiH, M30BpeTaTens GaHOKMEHHOM LUKA/TL! TEMITE-
paryp, 1897.

6. "Kuvo — AB/iEHWE MOYTH MUMONETHOE.

XOTSIT CMOTPETE HE 3amcaibiii 3apa-
Hee crekTaknb, @ Habmopare 3a JoabMi Ha
cueHe”, — Yapnw Yanmaw, 1916.

7. "HecmoTps Ha TO, 4TO TEOPETHYECKI 11 TEX-
HINYECKN TENeBUREeHNEe OCYLLECTBIMO, M0 KOM-
MEDYECKIM M (PMHEHCOBBIM COOBPANXKEHUAM OHO
HEBOIMOXHO, Tax woorenememm HAM MOXHO
TosibKO MeyTats”, — Jflu fle opect, nsobpera-
TE.I?bSﬂEKTpO.‘-HOH riamnii, 1926.

8. "[a k1o, wepr noﬁem 3axo4er ChyLuars,
KaK roBOpAT akTepk! B KMHO?" — leHpu YopHep,
"Warner Brothers”, 1927.

9. "Tenesugerne He NPOAEPXUTCA Ha PbiHKE
u wectu mecsyes. fMogsm eBckope Hagoect
MAAMTEEA KXY HOYG B (hanepHyro kopobky”, —
Happun 3awvyk, kunonpogiocep "20th Century
Fox”, 1946.

10. "TenesuaeHne He RPOOEXUTCH OO0,
IT0 BCEro Nullb KPATKOBpeMeHHLIA ycrex”, —
Msapy Comepennne, acTDOHOM, MOMynapusarop
EecTecTBeHHBIX Hayk, 1948,

11. "Bevcnurenshans  mawmHa "ENIACT
cocTouT M3 18.000 anekTpoHHLIX Namn i BECUT
30 TonH. OagHako komMrbloTeps! Byayuero, Bo3-
moxHo, BygyT cocTosiTe w3 scero svwe 1.000
SNEKTPOHHBLIX 1M i BEcUTsL Beero 1,5 ToHHb!, —
"Popular Mechanics”, mapr 1949,

12. "B 1951 r. s Hasectun npogeccopa
Ayrnaca Xaprpw, coznaswero nepseii augche-
peHuransHeE aHanusarop 8 Adrnmd. Y Hero
Buino Gonblie oneiTa B paboTe ¢ TakkiMit KpaiiHe
CRBLMANMINPOBAHHBIMI KOMIMBIOTEDaMM, HeM y
koro-nnbo. OH Ckazasn MHe, YTO, 110 ero MHEHMIO,
BCE BLIYKCTIEHWS, KOTOPbie NOTpeGyIoTes 34eck, B
AHrmiay, MoryT BeiTb MPoU3BeneHt! Ha Tpex uug-
POBbLIX BIMUCTIATENbHBLIX MalLiHax, KOoTopbie B
TOT MOMEHT Y¥e CTpoumucs — ofgra B Kemb-
punxe, sTopas 8 TeqauHrtore v TpeTes B Man-
vYecrepe. Kak OH CKa3an, nepcoHanbHbe MalliHB!
HUKOMGE HUKOMY HE NoHagobaTen, 48 ¥ yeHa y
Hux saobnaukan”, — Jlopa Boyge, "American
Scientist”, 1970,

13. "H ofvesgun Bcw cTpady EBOofb W
ronepex, PasroBapuBan ¢ BeNVNaniLLMMK crie-
unamicTam, rosToMy MOry BaC YBEPWTb, HTO
NpuxoTs Mo HassaHrenm obpaboTka wHgopma-
UnK — KpaTKoBPEeMEHHOE SBNEHUE, KOTopoe He
MpoamMTea 1 raga”, — PenakTop KoNoHKK o G-
Hec-miTepatype 8 “Prentice Hall”, 1957.

14. "MoTexumansHbii MIUPOBON DbIHOK KONu-
poBankHLIX annaparos BMectut He Gonee 5.000
equrny”, — "IBM" ocrHosarensm Komnawding
"Kerox", 1959.

15. 'B cepeagure 70-x kTO-TO 0Bpatwica Ko
MHE C 0OHOI Maeel, KoTopylo celivac, HasepHoe,
MOXHO Ha3BaTh MEPCOHABHEIM KOMIMBIOTEPOM.
Mbicrib 3akmoyanach 8 ToM, HTO HaMm CRepoBano
ucnonb3osars npoyeccop 8080 smecte ¢ knasma-
TYDOH 1 MOHMTOPOM, & 3aTem nponasars 3T
MELLINHB Ha BHYTPEHHENM PiiHKe. 5 Toraa crpocHs:
“Lflns wero Bce aT0?". EQUHCTBEHHOE, 4TO A YCITbi-
waj B oTBeT, GbiN0 CO30aHNe KyXOHHOIO KOMILIO-
Tepa ani AOMOXOSSEK, KOTOPbW XpaHin Obl B
MamsTi BCINECKNE KyTinHapHbie peuentsi . SimiHo
1 HIUYETO MONE3HOTO B 3TOM HE YCMOTPEN, Mo3To-
My BonbLLIE K STOM MASEe Mbl HE BO3BPALLAMCE, —
lopaox Myp, "intel”. *Mpum. Peg. — 3T0T komMbo-
Tep, kcTard, Hasbieanca "Honeywell Kitchen
Computer” 1t GTOMN Ha MOMEHT Bbiycka 8 CLUA
MPUMEPHO KaK HYeTbiDe HOBEHbKX @BTO — MOHATHO,
YTO Hif QOMIH IKIEMITIAP Tak HIAKTO 1 He Kyril..

16. "Ham Hukorga He YRACTCA COo3maTh
32-6utHy0 onepauyoHHyio cuctemy’, — Bunn
leiitc Ha npesentawm “MSX" (Machms with
Software eXchangeability — Hassanwe crangapta
715 BBITOBBIX Kkomrisiorepos 1980-x ronos).

17. " Bepio B 10, 4T0 "OS/2" cywaeHo crars
caMol 3HaYMoN onepaLoHHON cm:remm"! u,
BO3MOXMO, NporpamMmoi Ha sce spemena’, —
Bunn feitre 8 NPequcrosit K pyxoBogcTey Mosib-
aogarens "05/2", 1987.

18. "‘-fepea Asa roga npotnema cnama Gyaer
pewera”, — Bce ToT *e bBunn [ledtc Ha
Boemupﬂmsmnowuecmmqhopym 2004.

Marepuwan nogrorosun 1. Muxaunoa




BMecTe ¢ 3alo/IHeHHOW aHKeTol, KoTopas HaneyaraHa

B AeBATOM HOMepe XYpHana, cMoOryT npereHaoBarbk Ha oJUMH U3 NMpU30B.
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HANNOVER
GERMANY

KomnbloTtepHana TexHuuka. [lpowno
4yTk GOnee roga ¢ Toro BpemMeHu, Kak Tai-
BaHbCKaa komranma ASUSTeK Computer
Inc. (ASUS, ocHoeaHa B 1989 1) BEINYCTH-
na repesle HeTOYKKM Ha OCHOBE MUKPONPO-
ueccopa "Atom” TexHonormm 45 Hm, pas-
paboTaHHON MHXeHepaMn aMepuKaHCKon
kopnopaumu INTEL [1]. MHorme ppyrwe
$upmbl nocnefosany Npumepy ASUS. B
TEKYLLEM FOay NpakTUHECKn eXeHepenb-
HO NocTynanu coobLUeHns O 3aBepLueHnn
paz2paboTok U Havane NpoMaBOACTEa OYe-
pefHelx Mopeneit HeToykos. B 2008 r. ux
G0 BuInyweHo nopsiaka 14 mnH. MNpep-
nonaraercs, 410 B 2009 r. v} BeINYCTAT
OKono 30 MnH.

120/160 I'b (BoamoxHO SSD), Beb-kamepa
Ha 1,3 Mnkc, BecnporogHeie uHTepdeics
Wi-Fi u Bluetooth, BCTpOEHHLIR MUKPODOH
W ABE OWHaMWYEecCKue FOfIOBKW Ans cTe-
peosByka. Bpemsa aBTOHOMHOR paboTul —
no 64. lGapute — 27,7x19,4x3,4 cm,
macca — 1,45 kr.

Annapart "Asus Eee PCTS1", HaablBae-
Mulii ewe “"Tablet-netbook” (puc. 12),
ontumuanpoead nog OC "Windows XP
Home Edition” (Bo3smOXHa ycTaHOBKa
"Windows Vista”, "Windows 7"). B Hem
npumMmeHeHsl  MUKponpoueccop  “Atom
Z520" (1,33 T}, NOBOPOTHLIRA (Mo ropm-
30HTANW ¥ BEPTUKAIW) CEHCOPHLIM 3KpaH
€O CBETOOMOOHOM MNOACBETKOW W awarc-

CeBIT 2009 B laHHOBepe:

' M306peTaTean bl€ peleHunA
. MEPKYNOB, B. MEPKYJIOB, 2. Mockea

MUKponpoueccop "Atom N270" (1,6 ITu)
WK OByxsinepHblin "Atom N330" (1,6 Tu),
CEHCOPHLIA aucnnei ¢ auarosansio 13 cm
(5"), O3Y Ha 1Tb, N3Y Ha SSD 16 TG
(MoxeT BbiTh 32 I'b). OcHallleH 6ecnpoBof-
HEIM HTepdeicom HDMI ana coenmHeHus
C BHELWHWM GonblUepasmepHbIM ancnneem
unn XK Teneenaopom, a Takxe pasbemom
Ethernet, mopynamu Wi-Fi n Bluetooth,
aeymsa noptamu USB anga coegmHeHus ©
OPYroil L poeoi TexHukon. CHabxeH
MUKPOGDOHHBEIM MTHE3AOM W BHIXOOAMW Ha
3BYKOBLIe KONoHku. Macca — 0,9 kr.
JLpyroi KpyrHeii npov3soamnTerb KOMm-
NBICTEPHOI TEXHWUKKM U3 TalBaHA — KOMINa-
Hust ACER Inc. (ACER, ocHoBaHa B 1976 1)

Puc. 11

Hetbyk, B CpaBHEHMM C HOYTOYKOM,
vMeeT MeHblume rabapwTtel, Maccy, no-
TpebneHwe 3NekTpo3Hepriw, Lewy. [Npu
3TOM, Kak 1 B "cTapilem Bpare”, B Hem
OOMHAKOBO npenycMmoTpeHa paboTta ©
MHTEpHETOM Y OGMCHBIMY NPUITOXKEHNA-
MK, B MeHbLLeii CTeneHn OH NpUroaeH ans
BLINONIHEHUA BLICOKOKaYECTBEHHLIX pa-
dudeckmx patot, npocmoTtpa TBBY, Boc-
Npou3eeieHns DLICTPLIX NepemeLLeHuit
OOBLEKTOB B 3/1eKTPOHHLIX Urpax.

Ha CeBIT 2009 ASUS pommHupoBana B
NPeacTaBneHnn KOMMNLIOTEPHON TEXHUKM
W HETOYKOR, B HACTHOCTW.

Hetbyk "Asus Eee PC 1004DN" enep-
Bble Nokasanu Ha skcnoavumm CES B Jlac-
Berace (CLLA) g suBape 2009 1. u coob-
LMK, HTO OH MpepHasHaYeH ana crpaH
Az n EBponel. Ha CeBIT 2009 oH Takke
npucytcTeoBan. OH wmeeT npueog DVD
{puc. 11). Bo Bcem OCTanbHOM MNOXoX Ha
CBOMX MHOMOYMCNIEHHBIX CODpaTbes:

vy (. NpenyctaHoenexHa OC "Windows XP Home
"4y Edition”,

npumeHeHsl npoueccop "Atom
N280" (1,66 I'Tu), omcnneid ¢ anaroHa-
neto 254 cm (107) wm paspetleHmem
1024x600 nkc v cBeTOAMOAHON NOACEET-

B
e ‘}a.. koi, O3Y wa 2I6 (DDR2), HDD —
¢ l

OxoHuaHWe.
Hawano em. B "Pagwo”, 2009, Ne 10

Puc. 12

Hansio 23 cm (8,97), O3Y Ha 1 TE (DDR2),
MN3Y Ha 82 I'G, koHTponnept Fast Ethernet
(10/100 M6/c), 3G, GPS, Wi-Fi, Bluetooth,
TB TioHep, BCTpOeHHble MWKpPOgOH, cTe-
peo Y34, omHamuuyeckue ronoeku. Bpems
paboThl OT COBCTBEHHOTO aKKYMYJIATOpa —
no 5 y. labapwutel — 22,5%16,4x2,84 cm,
macca — 960r. Jlerkoe npukOCHOBEHWME
nanbLa unn cTuiyca K 3KkpaHy rnossonset
aanyckaTb Nporpammbl, BBOOWUTL PYKO-
MUCHLIA TEKCT ¥ pUCOBaThL Ha aucriiee B
Pa3BEPHYTOM WU CAOXEHHOM NONOXe-
HUK, NepekioyaTh TeKCTOBble Beb-cTpa-
HULUE ¥ MacluTabupoBaTk MX, COPTUPO-
BaTb M peaakTuposark dotorpadum.
ABTOHOMHLIA KOMIbIOTED-K/laBuaTypa
(nonHopaamepHan) "Asus Eee Keyboard”
(puc. 13) umeer OC "Windows XP Home
Edition™. B Hem npumMmeHeHs! OAHOANEPHLIA

Puc. 15

BhicTasuna Ha CeBIT nuHeiky HeTOyKoE,
HaaBaHHylo "Aspire One". Hambonee npm-
MedaTensHell ua Hux "Acer Aspire One
751" (puc. 14) umeetr OC "Windows XP
Home Edition”. OH o6opynoBaH MUKpO-
npoueccopom "Atom 75207 (1,33 Tu),
omcnneem dopmara 16:9 ¢ guaroHansio
295cm  (11,67) w pazpeleHuem
1366768 nkc, NoNHOpasMepHo Knaeua-
Typoi. O ocHaweH O3Y Ha 1 TE (MoxeT
6uiTe 2 'B), HDD Ha 160G, pastemom
Ethernet, GecnpoBoaHuiMn moaynamm Wi-
Fi v Bluetooth, mynsTukapapuaepom, Tpe-
m#a noptamu USB, Beb-kamepoin, MUKpO-
¢GOHOM, CTEPEOAMHAMUYECKUMI MONOBKa-
MK, OH pacCHMTaH Ha aBTOHOMHYIO paboTy
0o 74(4,5 4B pexume BUASONpocmoTpa).
MmeeT rabaputel 28,4x19,8x2,5 cm, mac-
cy 1,35 kr. bonee pelweras mopents "Acer



Aspire One 531h" oGopynoeaHa avcnne-
em c puaroHansio 25,4 cm (107), BCcTpoeH-
HEIMK Moaemamu 6ecrnpoBOAHON CBS3W
3G v Wi-Max.

B HacTosilee BpemMs B cpege aomalll-
HUX NONL30BaTeneil COBpeMeHHON TeXHW-
K1 1 pagronioBurensit nomny-

7,9 cm (3,17), BHYTpeHHIOW namsts 8 TG,
BCTpoeHHule moaynn GPS mn Wi-Fi, Bupeo-
Kamepy Ha 3 Mnkc, Beixog, (3,5 MMm) Ha

ronoeHule TenedoHu. labapuTtul

60x100x17 mm (B cobpaHHOM BuAOe),

macca — 135

NAPHL MHOTOM YHKUMOHATb-
Hble ycTpolicTea (M), 0bb-
euHsIoLLme B cebe CTPYHLIR
MpWHTEP, ckaHep u kormp. W3
Hux Ha CeBIT Hanbonee npwm-
BNEKan® 3KCroHaTbl npoma-
BOACTEA aMEPUKAHCKON KOM-
nasum HEWLETT PACKARD
(HP, ocHoeaHa B 1939 r.).
OTHOCWTENLHO Hepoporas
HOoBeWlwas mopens "HP
Photosmart  Plus-in-One"
(puc. 15) ynpaensgema npu-
KOCHOBEHWEM nNanbUee K
CeHcOopHOMY aucrineio. Maby
nmeeT pasfiefibHble KapTpua-
*M, cnocobHa nedatarb ¢Go-
Torpadum (no popmara Ad) n
OOKYMeHTH 6e3 ncrnonbLaosa-
Hus K, obecneyusBaeT BOAO-
W CBEeTOCTOMKOCTL M3roToB-
NeHHBIX KON, TNpesBocxop-
CTEO 3TUX NPUHTEPOB COCTO-
WUT B rOTOBHOCTW K NpOAon-
XeHuio paboTel Npw AnuTenb-
HbiX NepepLiBax B 3Kcnnyara-
umn. B ux nevaramowmx ro-
NOBKax 4YepHuna ecnm wu

AxTyanbHOCTL paapaboTku nopreep-
AWNK HaYaglLMeCH B Hadasne uioHa 2009 1.
npopaxu & CLUA, 3a nepeulil MecsL, pea-
nmaoeanu nopspka 300 Tec. cmaprdo-
HOB, YTO OKa3anock TONLKO Ha 20 % MeHb-
we KOnu4yecTBa W3OEeNuili BCEro MOoaess-
. HOTO psApa nNpopaHHblX KomnaHuwen
PALM aa npeabinylme Tpyu MecsLa.

HemHoro noaxe APPLE o6kaeuna o
MOATOTOBKE K CEPUIAHOMY BEINYCKY MO-
BuneHoro TenedoHa TpeTLEro NoKone-
Hust "iPhone 3GS” (puc. 17,a). Eyksa
S B HaumeHOoBaHWW O3Hadaer Gonee
BLICOKOe ObICTPOAeNCTEME, NOBLICWB-
weecsn Gonee 4em B [OBa pasa npwm
aarpyake MNpuioXeHwid n B Tpu pasa
npu Bocrpon3eeneHun Beb-cTpaHul.
Mopent pabotaeTr nop ynpagneHuwem
"iPhone OS 3.0". B porlonHeHWe K ceH-
COpPHOMY WMEETCS TONOCOBOE YNpaB-
neqve. YeenuyeH obkem namatm Oo
32 I'b (moxeT btk 16 I'E). B Tenedo-
He NpuMeHeHbl: kamepa Ha 3 Mnkc ©
aBTohOKYCOM, CnocobHas 2anucLiBaThL
BUWAEOCUTHANL C 4acToToOl KagpoB
30 Iy, BCTPOEHHEIA LindpOBOI KOMNAC.
MNpoponxuTtensHocTe paboTel B pexu-
me oxmpaanms — 300 4, pasropopa —
12 4, NpourpuiBaHna mMy3eik — 304,
upgeockeMkn — 10 4. labaputel —
115,5%62,1%12,3 mm, macca — 1351

Wapenne noctynuno B TOProenio
19 uions 2009 1. 1 3a NepBLle TPY OHA
npojax ero peanna3oBanM B KOnuye-

cTee okono 1 MaH wryk. Ha puc. 17,6

"3acTuHBAT, TO NO Npowe-
CTBUM HECKONBKWUX MECSLIEE.

MoGunbHble TenedoHsl,
MNocne Toro kak B AHBape
2007 r. amepuKaHckas Kop-
nopaums APPLE oGesiBuna o
CBOEM HamepeHWWn BhINYC-
Karb mMOOunbHble annaparsl
iPhone ¢ ceHcopHbIM ynpags-
NeHWeMm, MHOTue apyrue
amepukKaHckue, eBporenc-
KME W a3naTCcKue KOMMaHuu
NpUCTYNuKn K paspaboTke n
3anycky B NpOW3BOACTBO
COGCTBEHHLIX NOXOXWX Tene-
¢oHOB, TaKOBLIX KNOHOB B
NonL30BaHuK  yxe Donee
[ecHdTKa.

B navane 2009 r. 0 ceoem
y4acTUn B OCBOEHWW HOBOTO
TEXHWHECKOIO W MpOrpamMm-
HOrO peLleHusl NpoBoarna-
cuna KanupopHUnCKas Kom-
nanus PALM Inc. na "Cunu-
KOHOBOW AONWHBI", W3BECT-

A
(]

Haa no paspaboTkam kap-
MaHHBIX KOMIMBIOTEPOB.
OnbiTHLIR 06pa3sel] ceHcop-
Horo cmaptdona "Palm Pre”
(pmc. 16) nokazanu cHa-
yana Ha CES 2009 B Jlac-
Berace, a 3atem Ha CeBIT
2009. Napenue yrpaenseTcy
nporpammoit WebOS cober-
BEHHOI paspaboTkm, obec-
rneuymBaloller CKOpOCTHOMN
poctyn Kk UHTepHery no tex-
HOMOTMKU Nepefaysn AaHHLIX
EVDO (Evolution Date Opti-
mized) [4]. B ornudme ot
iPhone, annapart ocHactunmn

@
KpbIWka

Barapen

3anHAR
KpbiWKa

Pasbem
AHTCHHA C KPBIWKIMH
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YCTpOICTBO MMEEeT ceHcop-
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NoKasaHbl COCTaBHbie 4acTu
annapara "iPhone 3GS", Ha
pwuc. 17,B u r — BuAakl Ha nRaty
¢ 06eunx CTOPOH.

1 wiong 1969 r. B MarasuHax
NOSBUICH KACCETHLIA nneiep i
"Walkman", paspaboTaHHbin B
ANOHCKOM KomMnadumn SONY [5].
3anpowenwmue 40 neT B oGpa-
weHue nocTynuio nopsaka
385 MnH nneiepos u moandn-
kauwmii (B cpeaHem rno 800 Tuic.
B mecal). C Toro BpemeHn Hu
OOHOW mOopgenu noka He yoa-
Nnocb MPEBLICUTE PEKOPOHYIO
oTMeTKy npopax. [1o cux nop
nnerep NpopgalT BO MHOMX
cTpaHax. Ero nokynaiwor npwm-
BEPXEHL|bl aHaNoroBoro MeTo-
[a 3anucu 1 BOCNpOW3Bepe-
HWS 3BYKa, a TaKkxe Te, KTO He
XenaeT OCBaweaTb HOBHE
Honee cnoxHele B aKcnnyara-
UMK Lndpoesie Npubopel.

HanopaAunoBeuwlaHue.
AMEpUKaHCKMe y4eHble 1n UH-
XEeHepsbl, NpoaBuralniiue ao-
CTUXEHWSA HayKn W TEXHWUKW,
CO4NKU paauorpuemHLie yCT-
poiicTea HanbBonee nopxoas-
LWKMM W 3KOHOMUHeCKU 3d-
GEKTUBHEIM — HaNpAageNeHnem
ONS BHEAPEHWS HAHOTEXHONO-
rWi. ‘

HaHopaguonpuemHuk  Ha
OCHOBE YINepoaHLIX HaHoTpy- |
6ok (YH) enepsuie (c odpopmne- |

a)

Bxon

PesoHancHbie

koneSaHua YH

KpemHueBbin
anexTpog

Puc. 18

Karywsxa

PagwosonHa

Kpemnuessin

Mexannueckmnn

coepuHuTens  MemGpana

NocroaHHbIE |
Mar{nTbl

Apmarypa

4efloBEHECKOM Tene — CTuMyns-
TOpOB MO3ra, cepaua, MycKynos.

AyavoTexHukKa. WagecTHble
KOMMNaHMM — pas3paboTumku un
NPOU3BOAMTENN TONOBHHIX Tene-
GOHOB Hadanu BeINyCKaTb AuHAa-
MWHECKME WM3NY4aTenn, NONy4MuBe-
LwKe HanMeHOoBaHWe "apMaTypHbIX
ronoBHelx Tenedgowos” (AIT).
MNpuvoymanm wx ewe B 1920-x
rofax. Hekortopbie 0Bpasiibl Takoi
TEXHUKM CEPUITHO BHINYCKaNW Ans
HYX[ CBA3W BO Bpems BTOPOiR
MWPOBOW  BOWHBLL.  TexHonorua
TaKKe Haxoamna NpUMeHeHue Kak
B YNIW4HLIX, TaK 1 AOMALLIHWX TPOM-
KOrOBOPUTENSIX.

CoBpemMeHHbIE OOCTUXEHWA B
W3roTOBNEHNN TenedOHHLIX Karl-
cloneil NO3BONSAKOT BOMNOLWATb
Al'T B BMOE YLWIHLIX BKNaabiwLei,
. oBecne4vmBaloLmMx XOpOLWYyIo
BHELUHIOKO 3BYKOU3ONHLMIO U dK-
avonoruyeckuin  komgopt npu
npocnywuBanuy.  Ornuyakorcs
OHW BEICOKOW 4YyBCTBUTEJILHOC-
ThIO, Npesbiwatowei 100 ao5/mBr,
W WKMPOKOW nonocoi or 20 po
| 16 000...20 000 Iu.

Ha pmc. 19,a cxemartudeckm
| naobpaxen AIT B paspese.
. CoBCTBEHHO apmarypoi CnyxuT
nnockuit N-o6pazHelin MeTannm-
YECKMid MarHWTONPoOBOL, Ha OOMH
U3 CTEPXHEW KOTOPOro Haperta
3aByKOBas Karywka. Baaumopeii-
CTBME apmarypHOi KOHCTPYKLIUK C

HUEM naTeHTa) npennoxmnm 6
npodeccop GU3MKM K nccne- | ) A
poearens A. 3ettn (A. Zettl) n

ero Konnern ua Yuueepcurera | )." v
KanwdopHmum (r. bepknn) B | i /

sHeape 2007 r. Juametp YH | | {
konebnerca oT 1 Hm A0 necHT- |
KOB HaHOMETPOB, ONWHA A0-
CTUraeT HecKONIbKMX CaHTu-
meTpoB. OHW OTNIMHHO MPOBO- |
ST SNEeKTPUHECKWIA TOK, Npak-
TM4ECKK Be3bIHEPLMOHHDI.

B atom rogy ctanu uagect-
Hbl NOAPOGHOCTU NpoBeneH- 4
HOM ONBITHO-KOHCTPYKTOPCKOR .
paboTul [6]. B nepeom obpas-
Le NpUMEMHMKA MPSMOro ycu-
neHna (puec. 18) npumeHeHa

o~
4 —

uanyyaouen membpaHon npo-
WUCXOONT 4Yepes MexaHW4YecKkyl
Tary.

K Hawbonee wmpokononoc-
HEIM W YYBCTBWTENBHBEIM OTHOCHT
GanancHele AT (BATT). MNpuHUmMN
NelcTENS W coefMHeHust 3ne-
meHToB BAI'T cxematnyeckn no-
KasaHul Ha puc. 19,6. MNonynsp-
Hble B Mupe ayouoTeXHUKW KOM-
naHuM, Takue Kak SAnoHckas
AUDIO-TECHNICA, amepukaH-
ckme ALTEC Lansing, KLIPSCH,
SHURE w ap., NpucTynunm K wx
CEPUHOMY WM3roToBneHuo. Ha
puc. 19,8 nokazaH BHeLHWA BUA,
| 0OQHOTO M3 0OpasuUOB HOBHIX W
HEOPOIMX aKyCTUHECKMX M3ny4a-

ofHa YH pmamerpom 10 HM 1
anuHoi 500 HM  (MeHbLInX
rabapwToB, Y4em KNeTKn Heko-
TOpbLIX BUPYCOB, B ThICSA4YM pa3
TOHbLLE YENOBEeYecKoro Boso-
ca). YeraHoeneHo, 4yto YH ny-
Tem coBCTBEHHBIX BUOpauuvin
HacTpawBaeTCcs Ha NepepaBae-
Mbli 1o agpupy BY AM curian
(no 500 MIy), ycunueaeT ero
6naronaps KBaHTOBOMEXaHW-
Yeckomy addekty n oTCyT-
CTBMIO BHYTPEHHEro Ccornpo-
TUBNEHWS W KOHBEPTUPYET B
konebanma 34, BOCNPOMIBO-
OuUMble OuHamMmuyeckon ronoekoi. [Me-
pefada wu Npuem Npoucxogunu Ha pac-
CTOSHUKW HEeCKONbKUX MeTpoe B nabopa-
TOPHOM rnomeleHun. oaxe Ha OCHOBe
YH B ppyrom yHueepcuteTe CLUA no-
CTPOWNK CYNnepreTepoanHHLIR paamonpu-
emHuk [3]. PazpaboTtymku yTRepXaaioT,
YTO ero NIerko BCTpOMThL B COBPEMEHHLIE
manorabapuTHEle YCTPOMCTBA, Takve Kak

Puc. 19

=

CNyXoBble annapatel, MobWunbHble Tene-
GOHE 1 Op.

3ertn daHTasampyer, HTO HaHornpuem-
HUK MOXeET BEITE MMNNAHTUPOBaH MNpaMo
B YenoBedeckylo Knetky (20 Hm — camas
manas knerka, 10 000 vm — pasmep
KpacHbIX Tenel B kpoew). B Byayuem YH,
ecnu ux obbeouHUTL B cOOpKK, CTaHyT
OCHOBOW CpefCTE KOMMYHWKaLuK, a B

. Tenei.

BAI'T okazanuce BocTpebo-
BaHHbIMW, TpexXpe BCEero, B
cpene MOMoOEXW: MHOTOHUCTIEH-
HEIX NPUBEPXEHUEB NopTaTUBHLIX
umdpoeex MP3 nneiepoB, mo-
OUNBHBIX TenedhoHoB, MYIETUME-
OWIAHBIX YCTPORCTB, niobutenei
BbLICOKOKa4YeCTBEHHOIO 3BYHaHWA
My3bIKK "Ha xoay”. K Hum npo-
ABNAIOT MOBLILEHHBA npodec-
CHOHa/LHEI MHTEpeC Orneparo-
pul panbHeil CBA3W, CTYOMM 3BY-
KO3anucu, OnKen.
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Pegakrop — A. Muxaitnos,
HIMOCTRaURH NpEeRoCcTaeNeHbl a8TOpamMy



JBOoNOLUMUA annapaTtypbl
Bugeo3sanucu dGupmbol SONY
10. NETPOIABJIOBCKWH, r. Taranpor

ocne seinycka VHS Ha puiHOK MHXeHe-

pul SONY BHUMAaTENLHO W3YHUNK YCT-
poicteo BM KoHkypeHTOB M Obtnun nopa-
¥EeHbl. 3anaTeHToBaHHLIE TEXHONOrMK W
Hoy-xay SONY, koTopbiMu oHa ¢BOBOAHO
AenMnack CO CBOMMMK MnaptHepamu, Beinu
npuMeHersbl B annapatax VHS.

Havanace 13aeecTHan "BoWHa" dopma-
ro.. Mo3unuws uneHa U-matic group K. Ma-
uycuTH Obina OBOWCTBEHHOW. B KOHLUe
1976 r. H. Kuxapa u M. Mbyka nocetwnnu
ronoBHoin ogpuc MATSUSHITA (PANASO-
NIC) 8 Ocake ¢ uenbio NPUHATUS OKOHYa-
TENBHOTO PEleHWs 0 egwHoM d¢opMaTte
suaeosanucu. OTkpeinn kpbilwkn BM VHS
1 Betamax. Muenue K. Mauycutel 6bino
oTkpoBeHHbiM: "C Donbio B cepiue MHe
npupeTcs oTkasatecn ot Betamax, 8 VHS
MEHbLLUE KOMMOHEHTOB, MOf KOMNaHws
nonxHa BuIOpaTh NPOAYKT, KOTOPLIA MO-
xeT BbiTb uarotoeneH no Honee HWU3KUM

LEHaM, HE3aBMCUMO Ha CKOMNLKO,
100 neH unu 1000 meH 3a eamHuLy”.
3™M cnoBa cTanu pelwanuMiu B
nobene VHS. OBoWTK ruraHTckuin
KOHLIEPH 0Ka3anock HEBO3MOXHO.
®opmat Betamax noonepxanu
TOSHIBA, SANYO, NEC, AIWA, PIO-
NEER. B gpyrom narepe 6uinu JVC,
MATSUSHITA (PANASONIC), HITACHI,
MITSUBISHI, SHARP, AKAI. OGe rpyn-
Nbl Ha4anu arpeccMBHYI0 CTPaTervio
NPOOBWMXEHWE W3OENWKW HA PLIHOK,
HenpepbiBHO paspabaTuiBas BCe
HOBLIE NpoaykThl. Yxe B 1979 . npo-
naeopcteo BM B Hnonwn pocturno

Puc. 15|

1/60...1/2000 c, crepeomukpodoH, Bpa-
warwLlascs ctupatowas ronoeka. B anna-
pare peanuaoeaHbl OCHOBHLIE ABTOMATK-
yeckne QyHKUUKW, NPUCYLLME U COBPEMEH-
HeIM kamepaMm. BO3MOXHOCTI €€ TakoBHI,
4TO BrONHE AONMYCKaKT NpodeccuoHans-
HOE NPUMEHEHWE.

Ewe 0AHWM HOBBIM KOHCTPYKTUBHLIM
peleHuen ans BK MOXHO Ha3BaTk co4ne-
HAEMBIE KOHCTPYKLWKW, COCTORALUME U3 Ka-
MEPHOW rONOBKW W cHUMaemoro BM
(Dockable Recorder). CouneHnemblit kam-
kopaoep SONY-CA-10F (puc. 15) noseo-
NAET CTLIKOBATh C KamepHOW ronoexkon
EDP-10 cHumaemue BM  dopmaros

oboux popmatoe. C 1988 . SONY v cama
cTana Beinyckate annapartypy oboux ¢op-
MaTtoB, Tak kak cripoc Ha VHS B mupe Gbin
YPeaBLIYanHO BLICOK.

Ewe B camom Haqane ¢opmaTHBIX
"gowH" SONY npucrynuna k paspabotke
CUCTEMBI BWOEO3aNnWcK HOBOrO NOKOne-
HuA. XoTs "wkony Kuxapel” 3akpeinu, a ee
COTPYOHWKKM  TMONYHUAW  Nepefblluky,
M. UByka BCKOpe npuasan ux ona pelle-
HWH HOBBIX 32434 MO PE3KOMY NOBLILLEHWIO
NAOTHOCTW 3anucun Ha nedTy. Mop pyko-
soacteo H. Kuxapbl npuenexknn MuHopy
Mopwuo (Minoru Morio) U3 "TeneBn3noHHo-
ro” otpena (Television Business depart-
ment) co ceoumun coTpyaHukamu. Mpynna
M. Mopuo nonyswna 3apadue paspabo-
Tarb Kaccerty pasmepomM ¢ 0ObluHYIO 3BY-
KOBYIO KOMMaKT-KacCeTy.

B Hauyane 1979 r. obpazosanu rpynny,
Ha3eaHHyo "npoekt 80" (Project 80 Team),
nepen KOTOpoi NOCTaBunKu Lenb paspa-
BOTKM annapaTtypbl HOBOIO NOKONEHUA ANA

U-matic, Beta-
max, ED-Beta,
VHS/S-VHS
(MATSUSHI-
TA—PANASO-
NIC u JVC).

80-x rogoe. B
sHBape 1980 .
uwccneposa-
TenL M3 oTge-
NEHWs  nony-
NPOBOAHWKOB
Kazyo Weama
(Kazuo lwama)
npeanoxun
co3natb Mo-
HoBno4Hyo BK
CO CBETOMYB-
CTBUTENBHBIM
AatHukoM  Ha
maTtpuue N3C.
Mccneposa-
HWA NO 3TUM
NoNynpoBoA-
HWKOBbLIM W3-
nenuaM Geinn
npoeefeHhbl
MaeHBIM UG-
cnepoBatesb-

CKUM LLEHTPOM
SONY euwe B Havane 70-x ronos.

UHxeHepsl "npoekta 80" B TeueHue
yeTepex NocneayloUmnx mecsues "o6ea
cHa 1 oTabixa” paborany Hag HOBOW
BK.

M eor B8 wione 1980 r. Ha npecc-
KOHEepeHUWax, Npoweawnx oaHo-
BpemMeHHo B Tokuo w Heo-Wopke,
Owina npepncraeneHa HoBasm BK Ha
matpuue N3C un ¢ kacceToi, B KOTO-
PO UCMONL30BANW NEHTY LWMPUHON
8 MM c BpemeHem 3anucu 20 MuH.
CucteMa nonyuuna Haseauwe "Video
Movie". Ctano o4eBwaHO, 4TO COenaH
FMMraHTCKWiA CKa4oK B TEXHONOIMK.

2,2 MnH.

SONY paapabotana ¢opmar ED-Beta,
obecneqnBalouMii CYLLECTBEHHO nyuLLne
XapakTepPUCTUKK MO CPaBHEHWIO C NPOTO-
TunoM. [ns dopmara Gbinn co3paHbl
moHo6noyHBe BK BeCbMa BLICOKOro knac-
ca. Mopens EDC-55 (puc. 14) ¢ matpm-
uamm N3C anametpom (2/3)" obecneyn-
Bana ropu3oHTanbHoe paspelleHne CBbi-
we 550 ten. B BK nMewoTca necaTukpar-
HBIA CbEMHLIA BapuooDBLEKTUE C nepe-
MEHHOW CKOPOCThIO MacltabupoBaHws,
¢okycHeie paccTonaHus — 10,5...105 Mm,
ANEKTPOHHBIA  3aTBOP C  BHAEPXKON

CropoHHukn VHS ycnewHo npueneka-
N1 BCE HOBbIX Y4aCTHWKOEB, aKTWBHO
NOCTaenNANM CBOK Npoaykuuio B Eepony u
CLUA Ha ocHose OEM (Original Equipment
Manufacturer — camMOCTOATENBHEIA NPO-
WU3BOAUTENL 0OOPYAOBAHNA, BKIIOHAIOLLMIA
B CBOW n3genus cOopoyHbIe y3nbl 1 Gnoku
Apyrux npoussogutenen). Y Hac B o6uxo-
ne k OEM nopxopout TepMuH “OTBEpTON-
HOoe npou3soacTeo”. HANOHCKWe GUpMbl
NOCTABNANN EBPOMNENACKMM W aMepukaH-
CKMM  KOMM3BHWAM NpPakTU4eCKK BCKD
OCHOBHYIO "HauunHky” BM. CTopoHHUKW
Betamax nocteneHHo yTpauveanu noau-
umn. B peaynsratre TOSHIBA, SANYO u
NEC Havanun BeINycKate annapartypy

A. Moputa 1 K. MBama, npucyrcr-
BOBaBLUME Ha Nnpecc-koHpepeHuwnn, obpa-
TUNUCE K NOTEHLMUANBHEIM M3rOTOBUTENAM
C npepnoxeHuem BeipaboTate eguHbIN
cTaHjapT 3anuck Ha nedty 8 Mm. SONY
pelunna He BeinyckaTk BK HoBOro ¢opma-
Ta 5 ner A0 OKOH4YaTENLHOrO MPUHATHA
craHpapra, 4Tobu He AonyCcTuTb HOBOW
"hopmartHoi BoWHb". B 1981 r. SONY,
MATSUSHITA (PANASONIC), JVC, PHILIPS
€O30aN KOMWTET No pa3paboTke CraH-
naptos 8 mm. B mapre 1982 r. atoT kKoMu-
TET NPEBPaTUNCH B rpynny ua 122 komna-
HWi (BnocneacTemn 127), M3BECTHYIO Kak
"8 mm Bupeo koHdeperuua” (8 mm Video
Conference). Ctanpapt Ha ¢opmart Video
8 yreepouna M3K e 1985 r. OcHoBHbIE €ro
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| nonoxexwns W ocobenHocTn BK Video 8
paccMoTpeHs: B [4, 5].

B 1978 . noppaspeneHue MaTpuu
N3C, sozrnaenaemoe Curewokn Oxu

(Shigeyuki Ochi), nepewwno ua nccneposa-
TENBLCKOrO WEHTPa Ha 3aBof B I. Atcyrun. B
Hosibpe 1981 r. rpynna M. Mopuo 3aeep-
wwuna paspabotky npototuna BK 8 mm.

BaHWIO NOQAEPXKN APYrUX NPOU3BOAMTE-
nein. Kamkopoep JVC okazanca Mexblue
no pasmepam, sem CCD-V8, noatomy Bce
nansHenwmre yeunma SONY Hanpaswna Ha
pa3pabortky Hoeow BK, npuenekarensHon
ana nokynarenen. Bein NposegeH onpoc
Bnanensues BK ¢ Lenbio BLISBNEHUA NPW-
4uH 1x npuobpeterus. B pesynerate Bbi-
ACHWUNOCH, 4TO BONBLWUWHCTEO BNaaenbLUEs
wcnoneayoT BK Bo Bpema KaHuKyn, oTnyc-
KOB, B MyTELECTBUAX.

[Puc. 19!

BUOEOTEXHUKA

3T¥M OBYM TPYNnam nopysunu noaroTo-
BUTL NPOMBILLNEHHBLIA BoINYCck BK HOBOro
dopmara. 3anyck Npon3BoACTBa Npeasa-
pUTENBLHO HameTunu Ha B asrycta 1984 r.
Jo atoro cnepoeano pewwTe euwe ofHy
npofnemy: cyuecTeylouwme Mmatpuus N3C
obecneynsany paspewexue 190 000 nuk-
ceneil (nkc), a Tpebosanock XOTA Gbi
250 000. Xenas NPoOAEMOHCTPUPOBATL
HauvBLICLLEE Ka4yecTBO u3obpaxeHws, na-
saemoe Hoeow BK, M. Mopuo npeoycmoT-
pen npuMeHeHne B Hei Tpybku TRINICON.
OpHako M. MopuagHo, 3aM. pykosBoauTe-
ng oTAena NonynpoBOAHWKOB, NOCTaBWuN
nepen rpynnoin C. Oxu 3apawy paspa6o-
Tate Matpuuy MN3C ¢ paspeweHuem
250 000 nkc. W ara rpynna B HEBEPOATHO
KOPOTKMIA CPOK €€ NoAyumna.

8 sHBapa 1985 . Ha npecc-koHdepeH-
UMK, NoOCBAWEHHOW npeactasneHnio BK
CCD-V8 (puc. 16), XypHanucTet Bbinum no-
paxeHsl BLICOKMM KaqecTBOM w3obpaxe-
HUA, a 21 AHBaPs KAMKOPAEP BLINYCTUNW B
npopaxy B AnoHun no uede 280 000 veH.
310 6bin oTEET "npoekta 80" Ha NpU3LIB
M. UByku 0 OECATUKPATHOM YBENWMHEHWW
nNoTHOCTK 3anuck. Moaxe co3pann bonee
npocTyio U pewesyilo mopens CCD-M8
(puec. 17) 1 ee BapwaHT ANR NOABOAHBIX
ceemok SPK-M8 (puc. 18). OoHako oHum
HE UMENW LUMPOKOro KOMMERYECKOTD YC-
nexa wa-aa manow QYHKUMOHANLHOCTM U
OTCYTCTBUA PEXUMa BOCNPOUIBELEHWUA.

MpencraeneHue CCD-V8 ecnonowwmnno
apyrue dupmet. JVC BeinycTuna kaccery
VHS-C, a eckope u kamkopoep VHS-C,
NOCNe Y4ero Hasana kamnaHui No 3asoe-
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panca. MNpu 3TOM BEOyWMWE ANOHCKUE
¢pupmel npovasoaunu BK co 3nauutens-
HOW goneit cOGCTBEHHBIX KOHCTPYKTUBHBIX
W CXEeMOTEXHWHECKUX PELUEHW, oCTanb-
HbIE — MNPEWMMYLIECTBEHHO HA OCHOBE
QEM.

K OCHOBHBLIM ANOHCKUM NPOU3BOAUTE-
nam BK, noppepxaewwm dopmar Video
8, otHocsTcs CANON, HITACHI, SANYO 1
SHARP. Buinyckanin ux 1 HEKOTOPLIE ApY-
rme anoHckuve GupmMel, Hanpumep FUNAL
Moxanyi, cHayana eguHCTBEHHbLIM He
ANOHCKUM MPOU3BOAMTENEM ObiN HOXHO-
KOpenckuit koHuepH Gold Star (LG). Nos-
*e K Hemy npucoeamHuncs SAMSUNG.
M3 eBponeiickux NPou3BoauTENEn, Npo-
OyKUMIO KoTopoeix npogasanu B 1990 r,
cnegyet otmetuts AMSTRAD, BLAU-
PUNKT, GRUNDIG, JTT-NOKIA, LOEWE,
METZ, SABA, SIEMENS (mHorue w3
nepesncneHHsx Gupm Beinyckan n BK
VHS/VHS-C).

B 1989 r. SONY aHoHCHMpOBana mMoam-
dukauuio popmara HiB, a yxe 8 1990 r.
Ha EBPONEWCKMIA PLIHOK noctynunm BK

BHICLLEIrO Knacca atoro popma-

[Puc. 20

Ta CCD-V5000 n CANON-EB00
[6]. B 1998 r. nossunucL MoOaw-
¢ukaumm Video 8-XR, Hi8-XR ¢
yBenuueHHsM Ha 10 % paape-
LWeHWeM No ropuaoHTanu. Oye-
BWOHO, NocneaHen Moguguka-
uneil BOCEMUMUMNIMMETPOBLIX
¢dopmaTtoe cran uudposoin
¢opmar Digital 8 (1999 r.), pa-
GoTaowmin 8 UMgpoBOM W aHa-
NOTrOBOM peXuMax Ha 0BbI4HBIX
kacceTtax HiB.

Henb3na He oTMETUTL Ponb
SONY B coapanuum BK n ppyro-
ro o6opynoBaHuA Bewarenb-
Hbix ¢popmatoe. B 1974 r. 3a-
BOA, B I. ATCYrn nocetun suue-
npeaungeHt CBS (ogHow us
KpynHelunx TenekoMmnaHun

31 man 1989 r. SONY npeacraswnna BK
CCD-TR55 — B T0 BpEMSA CaMyI0 ManeHb-
Kyto U nerkyto 8 mupe (790 rpamm) — o
Havana NneTHUx oTNyckoe. 21 MIHA HoBasn
BK noseunace B npopaxe no ueHe
160 000 wex. Bnepswie SONY npoeena
PEKNAMHYI0 KaMNaHWIO Nepen Ha4qanom
MaccoBoro npouseofacTsa. Ha teneen-
AEHUWU NPOLLAN PEKNAMHBLIE POAUKK C NO-
nynapHon aktpucoi Auyko AcaHo
(Atsuko Asano), 4TO BbI3BANO LWKBan
3akasoe. Cnpoc Ha CCD-TR55 3Haum-
TEeNbLHO NPEBLICUN NpeanoxexHue. 3anac
8 50 000 BK pacnpopanu 3a gga OHs.
MNpowaeoacTeo He YAOBNETBOPANO CNPOC
uenwix TpK mecsua! (ons AnoHuKW Heee-
poATHO). Mansie paamepsl BK 1 peknam-
HBIW ponuK ALyko ACaHo C nacrnoptamu B
Kafpe BLIZHIBANW y NOKynaTenei onpe-
NeneHHble accouwauuu: niagu nocto-
AHHO cnpawwueany "nacnoptHee” BK. B
pesynsTarte MM [anv COOTBETCTBYIOLEE
HaseaHwe — "passport-sized” camcorder
(pmc. 19). 3a ator npoaykt SONY nony-
Huna rpad-npy 3a nyduin an3and or
MuHUCcTEPCTBa MEXAYHapOOHOW TOProe-
nn cpeaw 4000 ToBapoB BCeX oTpacnewn
NMPOMBILLNEHHOCTH.

Bonee 4em ypausHuld “crapt” CCD-
TR55 BbiZBan 3HAYUTENBEHBIA MHTEPEC
Apyrux Gupm, B TOM 4MCNE EBPONERCKNX
W amepukaHckux. lMoTok mopenewn pas-
NUHHBIX KOMMNaHWA HEeNpepLIBHO pacium-

CLWA) [Oxozed DPnaeptu
(Joseph Flaherty). Llens Bu3nTa cocros-
na B OUEHKE BO3MOXHOCTK paspabortku
BK U-matic, npurogHoro ana ueneu
BewaHun. Pnaeprtn xoren nonysntse BK
C Ka4ecTBOM W300paxeHus, Kak y
16-munnumeTpossix kuHokamep. CBS
HamepeBanacbk NPWHATL y4acTue B pas-
paboTke Hoeow BK coemecTHo ¢ SONY.
PeansHo CBS yxe wucnoneaoeana BK
U-matic, wanpuMep, BO BpemMs BU3WUTa
npeannedta HwukconHa B MoCkey B
1974 r., » eid Toraa yaanoce Aate mate-
puans B 3pup paHble KOHKYPeHToB. Ho
Tak kak ¢opmart U-matic naHasansHO
pa3pabaTeiBan Kak OLITOBOW, MHOrue
XapakTepucTUKW He YAOBNeTBOpsnu
TpeboBaHUAM BeLaHua.

M. Mopu3oHo, CTaBWWiA Havanb-
HWKOM OTOENEHWA BUAEoannaparypel, He
xoTen sTarmeate SONY Ha peIHOK CTYAMIA-
HOW TEeneBewarensHon TexHukn. OaHako
nog HanopoMm ®naeptu cornacuncs
B3ATL Ha cebs npoekt. OH npurnacwun
Macawkn TakaHo (Masayuki Takano) u
APYrux MHXEHEPOR W 3aseun: "H pelwnn
coTpyaHuuaTts ¢ @naeptu 3 CBS u xouy,
4ytobu Bbl popabotanu U-matic ans
ueﬂel:ﬂ TENEBEWaHWA B TeYeHe oaHoro
ropa”. MHXeHeps ¢ M3YyMIEHWEM CMOT-
penu Ha HayanbHwka, Beflb OOLYHbLIN
uMKn pa3paboTkW HOBLIX NPOAYKTOB B
SONY coctaenan pgea ropa, a
U-matic gaxe He 3agymMeiBany Ans Bewla-



Hus. Ho pewexne 6eino npuHaTo. MHxe-
Hepbl CBS perynapHo npuesxanu Ha 3a-
Bog B . ATcyrn u BECKOMNPOMMCCHO
CTPEMUANCE NONYYUTL MAEANBHBIA NPO-
AYKT AnA tenesewanuns. B 1976 . nocne
fonee 4em rofa HenpepbiBHOW paboTsl
annaparypa U-matic ana teneseliaHus
cepun BV cTana peansHOCTbIO

rONOBKOIA, 4TO, KOHEYHO, HeyaoBHo. MHOo-
e TeENeKoMNaHuKk cTani o6pallarTbes K
SONY c noxenaHusMu cos3gate Oonee
komnakTHyio BK. W takue paspabortku
Ha4anu, NPUYemM Ha OCHOBE TaKOWN Xe, Kak
1 B GuiTOBOM dhopmate Betamax, kacce-
Tel. B anpene 1981 . Ha BeicTaeke NAB

(pmc. 20).

B koMnnekT annapatyps! BXoaunu
nopraTueHsle U crauuoHapHeie BM,
MOHTaXHble cucTemel. Mx npumenHe-
HWE OTKPBING HOBLIM MeTog obpaboT-
KW BUAEOMAaTEpPWanoe, NOMY4MBLUWIA
Ha3sgaHne ENG (Electronic News
Gathering — 3nekTPOHHLIA cBop HO-
Bocten) — wmeton MopuaoHo-
®naeptn. Ucnoneaya 3TtoT MeToA,
BELATENLHLIE TENEKOMNAHWK MO
3HAYMTENBEHO ONepaTBHel roToBUThL
HOBOCTW Ans agwupa. B o4eHs KopoT-
KOEe BPEMSA M0 BCEMY MWMPY Hayancs
nepexon BewaHua Ha meton ENG, a
TENeBeilaTeny ctann akTMBHO MNo-
kynaTte 06opynosarue U-matic SONY.

B oTnn4ue ot penopTaxHoro che-

uoB, OH CTan craspapToM ae-¢akTo,
3axeatue 95 % poiHka. OcHOBOW 3Toro,
ouYeBnaHO, Obin BRNeYaTtnsowmin pesyns-
TAT OOBepws, HakonneHHuln SONY npwm
BHeApeHun annapatypsl U-matic B Hava-
ne 70-x ronos.

Bnocnepctemn MATSUSHIA (PANA-
SONIC) nonsitTanack MOTECHWUTL
Betacam, paspaGotaB HOBbin ¢op-
mat MIl, wcnons3yowmini MeTannu-
3UPOBAHHYIO NEHTY ANA NOBLIWEHWA
kavectea wusobpaxeHusn. OpHako
SONY orteeTuna pa3paboTkoit cob-
creeHHoro ¢dopmara Betacam SP
(Super Performance) Ttakxe ans
paboTbl C MeTannu3npoBaHHbIMK
neHTamu, coemectumoro ¢ Beta-
cam. MNepeoim BM dopmata ctan
BVW-505, npeacrtaenexHbiin pup-
moi B 1986 . O6opynoearve Beta-
cam SP WWpoKo Mcnonb3oBanu B
BONLIWKMHCTBE KPYMNHLIX TEnekoMmna-
HWIA MUpa N0 Havyana HblHEeWHero
peka. Ero npowasoauna He TOABKO
SONY, Ho U apyrve hupMel, Hanpu-
mep, BOSCH & SIEMENS, THOM-

MOYHOrO 0BOpPYOOBAHWUA PLIHOK CTY-
OWAHOW BEWaTenbHOW TEeXHWKW 3a-
KPBIBANW MMAraHTel OTPacnu — KoMNaHum
AMPEX n RCA, umeslwune asaguatuner-
HUWiA onulT paboTul. Ha TOT MOMEHT CTy-
OviHele BM, pabotaswwe Ha nedre
LWwKpuHOM 2", BblNK O4YeHb OOPOTUMK W
rPOMO3OKUMK. Pasmepsbl kaxaoro — kKak
y AByx BONBLLIMX XONOAWNNBHUKOB.

Beixon SONY Ha pbIHOK CTYAMAHOrO
obopypoBaHus npeanonaran 3axsart ero
4acTn y AMPEX n RCA, 4To 6eino caenats
o4eHb TpyaHo. OgHako M. Mopu3aoHo on-
penenun cnocob poctmxeHus uenu: "Ec-
M mbl cobupaemcs BHIATKM Ha aToT
PLIHOK, TO A0MKHB ObiITe Nyqwumn”. B
1976 . SONY npepncrasuna CTyaWiAHbINA
BM, paGoTaBwmin ¢ NeHTON WupuHon 17,
Ero paamepbl ObiM NPakTUHECKW BTpOE
MeHblie cTapbix annapatoe. M. Mopu-
30HO NpeacTaemn Hoeei BM sewarens-
HbIM TenekomnaHusm. OaHako noHuma-
HWA HE BCTPETWN, a Y pykoBoacTea SONY
BO3HWKIW COMHEHWA MO NOBOAY 3anycka
HOBOro npopykra. Torpa M. MopwaoHo
MPUHAN  pelleHne MOAEPHU3NPOBaTh
obopynoBaHve TenekoMnaHwia, noxe-
NaBLnX KynuTk HOBYIO TEXHMKY MO ONTO-
BbiM ueHam. MNMpuem cpaboTan, MHOrmMe
Tenekomnanun CLUA kynunu annapartypy
SONY.

3arem M. MopnaoHo cocpenoToHun-
Csi HA2 BONPOCE NPUHATUA EAMHOrC CTaH-
[apra 3anucu Ha ONHOLIOMMOBYIO NEHTY.
Mocne pnuTenbHeIX NEPEroBOPOB C
AMPEX ero npuHsnu. B pekabpe 1977 .
HOBOW TEXHONOMMKM NPUCBOMNKM Ha3BaHWe
"omera” (€2). Annaparte cepun BVH npo-
n3sogcTea SONY, ocHoBaHHbE Ha ¢op-
mare C no knaccudukaumm SMPTE
(Society of Motion picture and Television
Engineers — o6LUeCTBO MHXEHEPOB KMHO
W TeneenpeHus), obecneswBannu “dorto-
rpadpuyeckoe” kayecTBo msobpaxeHun
Py HW3KOW CToOMMOCTK. Annapartypa
cepun BVH Hawyana akTWBHO 3aBOEBbI-
BaTb MUP, CTae (PaKTWHECKW CTaHOapT-
HOW [NA 3annucu Ha OOHOOIWMOBYIO
NEHTY.

BK npodeccuonansHoro dopmara
U-matic Buinn BCe Xe AOBONLHO TPo-
MO3OKMMU K K TOMY Xe Tpe6GoBanu Ka-
GensHoro coepvHeHws BM ¢ kamepHon

Puc. 22

(National Association of Broadcasters —
HauwoHanbHan accouwauva Bellarenemn
CLUA) SONY npopemoHcTpupoBana
mMoHoOno4Hyio BK BVW-1  (puc. 21)
HoBoro ¢opmara Betacam (BuiCTaBky
NAB g Jlac-Berace npoBoAsaT EXerofHo).
B 10 xe spems MATSUSHITA (PANASO-
NIC) swinycTuna annapatypy d¢opmarta
M, Takxe paboTaloulylo Ha kaccetax ¢
neHTou wupu+How (1/2)". BHoBb Ha3pesa-
na KoHKypeHuws ¢opmatos. Tem He
MEHEE NPU NageHnun nNpoaax annapary-
pbl Betamax Habniopancs HeyKNoHHbIA
pocT cnpoca Ha Betacam. B koHUe KOH-

SON. Komnanuwam MATSUSHITA
(PANASONIC) u JVC Tak n He ypanock
notecHuTe SONY B cekTope Bellartens-
Horo O6GOpYLOBAHWA BLICLUErQ Knacca.
OAHAKo B CPEeAHnX W Manbix TeNekoMna-
HWAX, B TOM yucne n B Poccun, Guina Haw-
Gonee pacnpocTpaHeHa CbemMo4vHas W
MOHTaXHas annapartypa wMeHHO ¢Gupm
MATSUSHITA (PANASONIC) 1 JVC ¢op-
mara S-VHS.

O3HaKOMUBLLUKWCL C UCTOPUEA Pa3Bn-
Tua Buaeosanucy ovpmbl SONY, Henbas
HE OTMEeTUTL BAWSIHWE “"YEenoBEYeCcKOoro
dakTopa” Ha HEKOTOPLIX KNIOHEBLIX 3Ta-
nax nytu GupMel K MexXayHapoaHomy
npuaHaHuio. Hanpumep, Wupokomy
sHeppeHuio BK ¢opmarta Video 8 nan
TONYOK PEKNaMHBIA BWIEOPONMK C y4ya-
CTUEM 4PE3BLIYAWHO NOMYIAPHOW B
AnoHUN KUMHOoAKTPUCH ALYKO Acado.
Moeapnka Buue-npeaunpgedta CBS Ha
3aBof B T. ATCYrn daktuyecku npef-
onpeanenuna BO3MOXHOCTL anAa SONY
BbIUTW Ha 33KPLITHIA PbIHOK BELl@TENb-
HOro TeneBu3WoHHOro oB60pynOBaHMA
(a paHbwe ¢gupMa neitanacek BLIATU Ha
pPbLIHOK NpodeccuoHanbHON 3BYKOBOW
annapaTtypel, Ho 6esycnewwno). Wc-
cnepoBatensckue paboTw No uudpoBon
Bupeosanuck SONY Havana B 1977 r,
0OHAKO 3TO — Tema Aana apyrow
CTaTbK.

3a ceoo uctopuio SONY HeoaHOKPaTHO
CTAHOBWUNACL NaypeaTtoM MpPeCcTUXHOWM
npemun Emmy Awards, B 4acTHOCTH, 3a
paspaborky U-matic, C-VTR, Betacam, D-2
(umdpoesie dhopmate). B 1995 r. pupma
nonysuna ceoto 20-10 Emmy (puc. 22) 3a
paspabotky Digital Betacam.
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YeTbipexKaHasibHbIX YCUJIUTENb
Ang pomawHero tearpac nay

nneunepa LG

I. BOPOHLOB, r. Bopucornebck BopoHexckor obn.

YerpoiicTBo NnpegHa3Ha4YyeHo 4Na YCUNEeHUA MHOMoKaHanbHbIX 3BY-
KkoBbiX curHanoes or DVD nneiepa M cnyTHUKOBOro pecusepa.
Ycunurens BbinonHeH Ha MUKPOCXeMax, No3Tomy He Tpebyer Hana-
XuBaHusa, ygobeH B akcnnyatauu¥ W MMeEeT [OCTarOoYHO BbICOKHE

TeXHUYECKHEe XapaKTepUCTHUKH.

¥ T py pazpaboTtke U MaroTOBAEHWWN YCT-

! poicTBa aBTOp MCXOAMN U3 Cnenyto-
LLKMX coODpaxeHnia.

MNpu akcnayataumy OOMALLHENO KWHO-
Teatpa (AK) xenarensHo ynpaensTe UM ¢
nynsta Y, a ux B OuTy Habupaerca ao-
BONLHO MHOro. B 3TOW KOHCTPYKLMK yn-
paBneHWe OCYWEeCTENseTca ¢ nyneta Oy
DVD nneiepa, ucnonbays KHOMKW yrpas-
NEHWA TeENesn3opom (cMm. GoTo Ha pmc. 1).

Ot "cTapeix nobpbIx BpeMeH" y MHOTMX
OCTaNUCh PasnU4HLIE KOMOHKW W [MHaMK-
YECKWE TOMOBKW, KOTOPBIE W BbIBPOCUTL
XAnko, U NPUMEHUTL Hekyaa. NMonynapHeie
B ceoe spema AC 35AC-01 nnu ux moawn-
GUKaLMK C YCNEXOM MOXHO NPUMEHUTE B
KayecTee ¢poHTanbHex. B atoMm cnyyae
cabeydep CTaHOBUTCA HEHYXHbIM, @ B Ka-
HECTBE LEHTPansHOro rpoOMKOrCBOPUTENS
€ yCNexom MOXHO ucnonb3osate AC Tene-
Bu3opa, Tem Gonee yro MAY ects y BCex
COBpPEMEHHEIX TENEBU30poB. HenwwHe
3aMETUTL, 4TO Ka4ECTBO AWCKOB Ha PbiHKE
OCTaBnsueT Xenats Nyywero. Mye nonana-
nck auckn dopmara 5.1 (ocobeHHo ¢
NepPeEnaoM Ha PYCcCKuit A3bIK), Npu BOC-
MPOUZBELEHUM KOTOPLIX 3BYK LEHTPank-
HOMO KaWana npuxoaMnoce BooGLLE Bbi-
Knosath. MNpy MCKMIIYEHWW LEHTPaNLHOTO
kaHana w cabeydepa (B HAaCTpOWMKax BOC-
npouaeeneHuna DVD) asykosan nHpopma-
uwsa pacnpepensieTcs mMexay QgpoHTans-
HBIMU KaHanamu.

W3secTHo, 4TO M3-3a ocobeHHocTen
CTPOEHWA CNYXOBOro annapara 4YenoBexa
NOKANU3aLMA 3BYKOBLIX 0DPa30B B CTepeo-
naHopame NPoOUCXOAMT B CPEHEYaCTOTHOM
avanasoHe. MNoaToMy B Ka4eCTBE ThINOBLIX
MOXHO WMCMNONb30BaTh NMPaKTUHECKW JTI0-
fble LWUPOKONONOCHBIE AMHAMUYECKWE [0-
NOBKW B aKyCTUHECKOM 0hOPMNEHMIA.

3ameyeHo, 4To XOTA 00a WcTo4HWKA
asyka (TV moHep u DVD nneinep) — und-
POBLIE C 2HANOMOBLIMK BRIXOAaMU, TEMBP
Yy HWX BCE-Taku pa3Hbii, NO3TOMY Ha-
crporkn TemBpa Obino peweHo caenatb
1R KaXO0ro UCTo4HWKA 3BYKa HE3aBUCK-
MbiMi. B dopmate 5.1 HOMUHaNbHbIE
YPOBHW 3ByKa BO (DPOHTANLHLIX U THINOBLIX
KaHanax AonXHbl GbiTe MPUMEPHO OaMHAa-
koBeIMK. B popmare xe 2.0 Tenoesie Ka-
Hanbl MCNONL3YIOTCA B KayecTee "nof-
CBETKW", NO3TOMY YPOBEHL B 3TUX KaHanax
LOMKeH ObiTb NOHWUXEH. PerynupoBku
DanaHca Takxe AonxHel BbiTb HE3aBUCK-
MbIMW OT pexuma paboTs.

Bo mHorux mectHocTtax, ocofenHo B
rnybuHKe, Ka4ecTBO 3NeKTPOCeTH noka
ELLe OCTABNAET XeNath ny4wero. BHesan-
HOE OTKMoYeHre 1 ewe Bonee BHe3anHoe
BK/IO4EHWE CBETA, Nepekoc ¢as, nporeka-
HWE NOTONKa W T. M. NPOUCLLIECTBUA HABO-

OAT Ha MBICTb, YTO OCTABRTL 3NEKTPONPU-
6opbl NOCTOSHHO BKNIOYEHHBIMW B CETb
HeuenecoobpaaHo. XoTs MHOMME yXe npu-
BLIK/IA K TOMY, 4TO NofgobHLe ycTponcTea
NOCTORHHO FOTOBHI K yroTpebnenwo, T. .
HaxopsTCH B ASXYPHOM pexume, Moatomy
ObN0 NPUHATO PELLEHWE, NOMUMO OEXYP-
HOFO PEXUMa, UMETE BO3MOXHOCTL NOAHO-
ro otknodeHns K ot cetw. A cneunansHo
AnA 3abbiBYMBLIX BBEAEH OTKNDYAEMBIN
Taiimep nuTadms. Kpome Toro, npyu Haxox-
[EHUW YCTPOWCTBA B AEXYPHOM pexume
CBbLILLIE 5 MUH NPW BLIK/TKHEHHOM TaliMepe
Ha 3KpadH guennes NnepuoavHeck BolBo-
OWTCA YBEAOMNEHWE O TOM, 4TO TaliMep
BBIKIIOYEH W, CAEA0BaTENLHO, YCTPONCTEO
HEOOXOAMMO BBIKNICHWTE NPUHYOUTENLHO.

Ynpaenenune OK pnomxkHo GbitTe Makcu-
MaJLHO MPOCTHIM, 8 MHAMKALWA OUCNNes —
UHPOPMATUBHON U UHTYUTUBHO NOHATHOM.
Mo3aToMy pelieHo onepaTuBHO YNPaenaTh
nepeknoyeHuemM paboyero U OexypHoro
PEXUMOB, PETYNMPOBKON 06LLEA MPOMKO-
CcT¥, BoIDOPOM WCTOYHWKA 3ByKa W ero
pexumom. OcTanbHBle PerynupoBkn Mox-
HO BLIZLIBATE YEPE3 MEHIOD.

Detanu ponxHbl GbiTh [OCTYNHBI W
AELeBLl; HAKOHEL, CamopentHas KOHCT-
PyKUMS — aTO BCerpa COBCTBEHHLIM Bbi-
6op ¥ NPEANONTEHNS, 4TO HEMANoro CTOUT
ons paguomoburens. Bee ato peanuiosa-
HO B NpeanaraemMon KOHCTPYKLMA.

Cxema ycTpoicrea

MNpuHUMNUaneHan cxema YCTPOWCTBa
nokaszada Hd puc. 2. BknoueHue Bcex
MUKPOCXEM U MOOYNeil — TUINOBOE, peKko-
MeHOOBaHHOE npoussoauTensmu. Muk-
pocxeMa ueTelpexkaHaneHoro YM3Y
TDA7384 c makcumanbHOW KpaTkoBpe-
MEHHOI MOLLHOCTLIO 4x25 BT Ha Harpyske
conpotueneHvem 4 Om (nNpy HanpsxXeHun
nutanus 14 B) nonk3yeTca nonynspHo-
CThIO HE TOMLKO y asTomobutenei [1].

BxogHble uenu OpraHW3oBaHbl Tak,
4T06bl UMENACh BO3MOXHOCTb BbibMpaThL
KHOMKOW AV MCTOMHWUK 3BYKa W Ero PeXuM
no konsly D2-5D4-52-D2 1 1. a. Pexum
D4 wcnonbayercs npu npocmotpe DVD
$UNLMOB, MMEIOLLIMX 3BYKOBOE CONPOBOX-
nexwe popmara 5.1. Pexim D2 ucnonbay-
erca npu npocmotpe DVD ¢dunsmoe co
3BYKOBLIM COMNMpoBOXaeHuem ¢popmara 2.0
W NpoCNyWwMBaHWM ayauoaucKoB; npu
3TOM pPEaNU3YETCH PEXMM CTEPED C "noa-
ceetkon”. Pexum S2 ucnonsayercs npu
npUemMe KaHanoB cO CMyTHWKOBOTO Pecu-
sepa unu moboro Apyroro UCTOMHUKA CTe-
PEOCUIHanoB..

B K npvMeHeHkl [Be MUKPOCXEMbI 3BY-
KOBbIx npoueccopos TDA7313 (DA1, DA2),
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uMerLme oguHakoesie aapeca. C uensio
peanusauun NpenumMyLLecTs ABYXNPOBOL-
HOW LUWMHBI, 3KOHOMWW BLIBOJOB MOPTOB
MUKPOKOHTpONNepa u obecneyeHus BO3-
MOXHOCTW perynupogku 6anaqca no ¢poH-
TY W rybuHe CUrHansl Ha YCUNUTeNb MOLL-
HOCTW NOJAINTCA C PasHbIX BLIXOOOB MUK-
pocxem TDA7313: Ha ¢poHTanbHLIE KaHa-
Nbl — C OCHOBHBIX BLIXOA0B OAHOW MUKPO-
cxembl (DA1), a Ha THINOBLIE — € AONONHK-
TenNbHbIX BbIXOQoB apyroii (DA2).



Kak BUHO 13 CXEMBI, MOAYIb XWUAKOKPU-
crannuyieckoro wHamkartopa (KKW) nmura-
€TCH BbiIXOAHLIM TOKOM NOPTa MUKPOKOHT-
ponnepa. TMNOBOK TOK NOTPEBNEHUA NPKU-
MEHEHHOrO Moayna — okono 1 MmA, a Ha-
rpy3o4Has cnocobHOCTL BLIXOAOB MOpTOB
MWKPOKOHTpONnepa orpanudeHa 20 mA.

Takoe pelueHwe NO3BONSET NPOrpamMmMHO
BKMONATE U BEIKNIOYATE MOAY L U CHUMaeT
Bce npobnemsl ¢ MHMuManusauuen. Knoy
Ha VT1 ynpasnser ceeToanmogoM nogceer-
kn moayns XKKW. Tok noaceetkm — He
6Gonee 50 mA; ero yctaHasnueaioT nonbo-
pom pesuctopa R1. Buieog 3 HG1 npep-

Ha3HaveH ANs PerynupoBKn KOHTPAcTHO-
CTW WMHOMKaTOpa, B MOEM 3K3emnnspe
0Ka3anoCh AOCTATOYHLIM COEAMHWUTE EM0 C

06LUKMM NPOBOAOM.

Beixon, RB1 mukpokoHTponnepa wc-
nonL30BaH A5 asTOMaTWHECKOro ynpas-
neHws nutaHuem. Cpasy nocne uHwLma-
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QPAAMO® 3

3BYKOTEXHUKA

Ten. 608-83-05

: maill@radio.ru
Bonpocsi: consult@radio.ru

Mpwem cTaten

PALIMO N2 11, 2009

NM3aumMn MUKPOKOHTPONNEp ycTaHasnu-
BaET Ha HEM BLICOKMIA ypoBeHb. Ipu cpa-
BateiBaHUK Taumepa N NpUHYOUTeNb-
HOM BbIK/IOYEHWW NWTAHWA YPOBEHbL CTa-
HOBWUTCH HW3KUM. 3TOT CUrHaNn MOXHO
WCMNonb30BaTh ANA YyNpaBneHus 3neKTpo-
MEXaHWYECKUM WNKM 3NEKTPOHHBEIM pene
BKJIIOHYEHWA NUTaHWA.

B kayectee WUCTOYHWKA NUTaHWA NpPuW-
MEHeH KBa3npe3oHaHCHLIN Npeobpasosa-
TENb HaANPAXEHWRA, ONUCaHHBIA B [2], C
HEKOTOPLIMW M3MEHEHUAMU.

O peransx

Hukakux ocobeix TpeboeaHuin K perta-
naM "0OBA3KK" MMKPOCXEM HEe MNpefb-
ABNAETCH, OAHAKO B CUMHaMbHBLIX LEnsx
NPOLIECCOPOB W YCUIUTENA HE PEKOMEH-
AyeTca NPUMEHATb KEPaMWHECKUE KOH-
LEHCaTopbl € HEeHOPMUWPOBaHHbM TKE
rpynn H50—H90. OkcupHbie KoHaeHcaTo-
Pbl HYX40 NPOBEPUTL HA8 EMKOCTb, YTEHKY
W ponyctumele anadenuns 3AMNC. Crabunn-
3aTOPbl MOXHO 3aMEHWUTL NIObIMK Mano-
MOLUHBIMIK, B TOM YUCNE W HA OUCKPETHBIX
anemeHTax. Yaen gotonpuemMHuka — nio-
60ro T1Na; BaxHo Nulib, 4To6LI €ro peso-
HAHCHAaA YacToTa COBnagana C Hecyllen
yacToToi curHanos MAY.

B ycTpoicTee npumMmeHeH oaHOCTPOY-
HetA Moayne XKW ¢ paaMepamu aHakome-
cra 9,7x4,84 mm — BC1601DGPLCH.
NMpuMeHeHve OAHOCTPOYHOIO MOOyns
NPOOMKTOBAHO XENaHWEM MWHUMW3WPO-
BaTb BLICOTY KOpnyca ycTpoicTea. [laH-
HblIA MOAYNE BLINOAHEH HA OCHOBE KOHT-
ponnepa KS0066 M umMmeeT cnenyloLlyo
ocobeHHocTs. OpHa 16-CUMBONLHAR CTPO-
Ka (akTuyecku COCTOWT W3 AOByx, No
8 CMMBONOB. 3TO HECKOMLKO YCNOXHAET
NporpaMMHOE ynpasneHne Moaynem, Ho
YMEHBLUAET ero CTOMMOCTb.

B kauectee HL1 npumeHed manoraba-
PUTHBIN CBEPXBAPKWIA CBETOAMOA (Hanpu-
mep, cuHuin HB3B-448ABCA) ¢ TOKOM
Ha4yanbHoro ceevyeHns meHee 1 MA.

O nporpamme

B xayecTtee kKoHTponnepa swibpaH
PIC16FB4, kak opMH M3 CaMbix pacnpo-
CTPaHeHHbIX, MPOCTLIX 1 OCBOEHHLIX MHO-
UMK nlobutenamn.

Mporpamma paspabaTteiBanack U oTna-
¥uWeanaces B cucreme Proteus_6.7sp3, oHa
HE WCMNONb3yeT CTOPOXEBOW TanMep u
3aHuMaeT npumepHo 80 % obbema nama-
TW NporpamMM (ecTte MecTo AN\ ycosep-
weHcTBoBaHMA). KoHburypauus KoHT-
ponnepa » padHele ons EEPROM Haxo-
[ATCH B TEKCTE NPOrpamMmbl.

Cnenyer 3aMeTWUTh, H4TO B CUMYNATO-
pe Proteus 6.7sp3 umeetrca Mopens
opHocTpoyHoro moayna XKW nog wme-
Hem LMO20L, oaHako y Hee HEeckonbKo
otnnymia ot BC1601. Bo-nepeuix, y Hee
enwHan 16-cuMBONLHARA CTPOKa, BO-BTO-
phIX, Pa3psL ynpasneHns CABUIOM 3Kpa-
Ha NPOWHBEPTUPOBaH W, B-TPETbUX, HE
coBnapaet kopoean tabnuua. MuHumn-
3UPOBaTE OTAWMHUA MOXHO CReayolum
0Bpa3omM: B OKHE PefakTMPOBaHWUA KOM-
noHenta LMO20L 3aMeHuTe CTPOKY
{ROW1=80—8F) cTpokoin {ROW1=80—87
CO0—C7}; d¢aiun LCDALPHA.DLL B
nanke MODELS nporpammsl Proteus 6
Professional 3amenute  dainom
TOPIC\MODEL\LCDALPHA.DLL 13 nankw

B JONONHWTENBHLIX MaTepuanax (C™. nou-
Mey. pen.).

Tam xe, B ONONHUTENLHLIX MaTepua-
nax, 8 nanke TOPIC\MODEL wmeiwTcs
NCXOAHBIA TEKCT Nporpammel (unch.asm),
cooTtBeTcTBYloWmin  emy HEX-dain
(UNCH.HEX) 1 mopens yCcTponcTBa ans
cuctembl Proteus (unch.DSN). Mopens
MOXHO 3anycTuTb KNWKOM MbIlLK Ha
ucnonHeHue 1 NocMoTpeTk ee B patore.

MuTtanne BKIIKHAETCA KPaTKOBPEMEH-
HbIM HaxaTtuem kHorku "POWER" BIN (Ha
CXEME HE MOoKazaH) Ha NWLEBOW NaHenu
ycTpoiicTea. MNpwn 3ToM 3aropaeTcs CReTO-
nvop HL1, a ycTpoiicTeo NepeBoauTcA B
aexypHblin pexum. KHonkoi POWER ne-
peeoast K B aexypHeiin (ST-BY) pexum.
MNoBTOpHOE HaxaTue Ha 3Ty KHOMKY, ecnm
YCTPOWCTBO HaxXOAMTCA B  OEXYPHOM
pexXuMe, NPUBOAWT K BbIKMIOYEHWID NWTa-
Hus [IK nubo no taimepy, nubo Hemen-
NeHHo (ecnwu Taimep BbiknoyeH). Mo-
cnepHss MuHyTa paboTel TanMmepa UHAaM-
UMpyeTcs Ha aucnnee ¢ obpaTHeIM OTCHe-
Tom Bpemenu. MNepesopn K 13 pexypHoro
pexuma B paGo4vin NPouaBOAUTCH Mo-
cpencTBoM Moboi KHOMKW ynpasneHun
NAY (pasymeetcs, B 30He ynpasnexHun) B
nobBoA MOMEHT, NOKa CBETUTCA CBETO-
ovon HL1, KoTopbii MHOMUMPYET aexyp-
HBIA pexum (ST-BY).

Kronkoin AV nepeknouyanT Bxoabl W
pEXWUM BXOAA MO Konbly (CM. Belwe). Mpu
3TOM NP KaXOOM NEPEKTOHEHMN Mpo-
WUCXOOMT NNasHOe HapacTaHne rPoOMKOCTIA
[0 paHee yCTaHOBNEHHOrO YPOBHA W 3a-
TPYXa10TCA COOTBETCTBYIOLLME HACTPOMKIA
BHanaHca v Tembpa.

Kronkamu PR— / PR+ nucTaloT nyHKTLI
MEHIO B MPAMYI0O WU 0BpaTHYO CTOPOHbI.
Ecnn 8 neBoi 4acTn AUCNNen nosBNAeTcs
3HaK S2 win D2/4, To 31O O3HAYaer, 4To
HaCTPOMKa MHOMBUAOYansHaa ans BuIbpaH-
HOro pexuma.

Kronkamu VOL- / VOL+ wuameHsioT
3HaueHWe napameTpa pPerynupoBaHus,
Ha3BaHWE KOTOPOro WMHOMUWPYETCA Ha
aucnnee B aaHHbili MomeHT. Ecnu napa-
MeTp uMmeeT udpoBoe 3Ha4YeHne, TO OHO
WHOMUMPYETCSH B NPaeoit 4actu gucnnes,
B peunbenax ANa ypoBHER (c Larom,
npeaycMotperHeim ans TDA7313) 1 B
CekyHOax AR BPEMEHHBIX NapamMeTpos.
HesHavawwe paspagbl noraweHsl. Mono-
XeHue perynatopos Tembpa oToGpaxaeT-
CH CO 3HaKOM, a banaHca — B BUAE pasHo-
CTU YCNOBHLIX YPOBHEW (Hanpumep,
GPOHTANEHBIN YPOBEHL DONbLUE THINOBOID
Ha 5 nb). Hanpaeneuue perynuposku
Ha3Ha4YeHo cnenyrowmm obpazom. KHon-
ko VOL+ cMmewaT Tou4Ky NoKanuaauum
3BYKa BNpPaso WNW B CTOPOHY GpPOHTa, a
kHOMKoW VOL- — COOTBETCTBEHHO BNEBO
WUNW B CTOPOHY ThinNa.

Ecnu ycTpoicTBO Haxoautca B pabo-
4EM PEXWME W HWKakue KomaHpe ¢ NAY
HE NopaIoTCA, TO HEPE3 NPOMEXYTOK Bpe-
MEHW, onpegensemMelil napamerpom WIPE,
OypeT NPoOUCXOANTL LIMKNWMYECKas WHOM-
Kauws BCeX AOCTYNHbIX AN U3MEHEHWA
napamMerpos (cBoeobpasHan 3acTaeka). B
pexume "zacraska” npy nogaye KoMaHabl
VOL- unu VOL+ nporpamma nepeitper Ha
PErynMpoBKY FPOMKOCTW, MO KOMaHdam
PR-unun PR+ — Ha npeapblayLyo unu cne-
nyowyio ot “TPOMKOCTL" dyHKkumio co-
OTBETCTBEHHO.

MyHkt meHio "BAC™ mMoxeT umeTsb
coctosHmne BKJT wnn BBIKN. Mpu 3tom

BKIIOHAETCH/BLIKNIOMAETCH  KOPPEKLMA
AHX B 06NacT¥ HUXHUX 4AcTOT (TOHKOM-
neHcaums).

Tarimep Takxe MMeeT [Ba COCTOAHWUA:
nmbo BKJ (npumepHo 5 muH), nubo
BbIKJ1.

MNapametp WIPE onpepensier nepwop,
CMEHBI MHpOPMaLWMK Ha AVCTINEE B PEXU-
Me "3acTaBka” U BpeMA MHOMKauuKn yee-
LOMAEHUA O BLIKMIOYEHHOM TalMepe, CM.
BbilUE. Ero MOXHO WM3MEHATL OT COCTOA-
H1a "BeiknioyeHo” no 60 cexkyHp waramm
nob5c.

3anuce NapameTpoB B SHEProHe3aBu-
CUMYIO NaMATL MPOUCXOOMT aBTOMAaTH4E-
CKMW NP BBIKNIOYEHWM MUTAHWS, 8 YTEHWE B
ONEepPaTUBHYIO NamMATe — MOCE BKMOYE-
HuA. C uensio 3KOHOMUW Pecypca MUKpo-
KOHTpONNepa B 3HEepProHe3aBucUMOn
namaTv OBHOBNAIIOTCA TONBKO TE napa-
METPb!, KOTOPLIE U3AMEHWNNCE B TEKYLLEM
ceaHce pabotbl.

Bce tekctosbie coobuieHus, 3a ckno-
YEHWEM HEKOTOPBIX CUMBONOB, KOTOpPLIE
GOPMUPYIOTCA NPOrPaMMHO, HAXOOATCA B
EEPROM. Mporpamma ucnons3ayer anpec
TEKCTA W YUCII0 3HAKOB B HEM, MNPY 3aMeHe
HaANMCKY 3T0 HYXHO YHUTLIBaTh.

Mpotokonom I°C npeanycMoTpeH cne-
uManeHblll  CcUrHan roATBEPXOEeHUA
(ACK), koTopbin GOpPMUPYET NMPUEMHUK
(TDA7313) npu yCnewHoM MpUeme WH-
¢dopmaumrm 0T nepepartivka (MUKpPOKOHT-
ponnep). B NaHHOW KOHCTPYKUWK CurHan
ACK dopmupyeTtcs nporpaMmmHo. 310
peweHne 0OYCNOBNEHO CReaylolnMm
coobpaxeHnamu.

lWuna ynpaenedus I°C pocTtatouHo
yHuBepcanbHa W npepHasHadseHa gns
paboTbl C PasHbIM YWUCNOM Beayuinx v
BEAOMbIX YCTPOWCTE, KOTOpPLIE MOIyT
WMETb Pa3NUYHbIE TAKTOBLIE HACTOTHI,
BLICTPOAENCTBNE, TEXHONOM MW M3roToBNE-
HWS, HaNPAXEHWE NWTaHWA, W TOorga
BOMPOCHI MOMEXOYCTOMYMBOCTA M AOCTO-
BEPHOCTW WMEIOT NPUHUWNWaNLHOE 3Ha-
yeHwe. CurHan NoOATBEPXAEHUS U CNYXRUT
OOHUM U3 aneMeHToB obecneyeHus 3Tmx
TpebGoBaHuiA. Ho B Halem cnyyae Mul MMe-
€M MOHOMOMNLHOE YNPaBNeHue BeayLUero
YCTPOWCTBa NPakTUHECKW OAHWM BEO-
MEIM, 2 NepeaaTHuk 1 NPUEMHWK pacnono-
XEHbl HA OOHOW NMNaTte Ha MUHUMAaNBHOM
paccToaHun Apyr ot gpyra. MNoatomy
NoOMEXOYCTOMYMBOCTL 3aeck obecnevynsa-
€TCA KOHCTPYKTUBHO. MoapobHo umgppo-
Bas wwuHa I°C onucawa 8 [3].

O puCTaHUMOHHOM ynpasneHum

DaHHas koHCTpykUws paspabatuiBa-
nace gns DVD nneiepa LG DF599X co
BCTPOEHHBIM AEKOAEPOM MHOrOKaHanb-
Horo 3syka. Ecnv mopens DVD nneitepa
COBNafaer C aBTOPCKOM, TO HYXHO YHUThI-
BaThb, 4TO ANA YNpaBneHus Tenesm3opamm
pa3sHbIx NPOU3BOAUTENENA U3rOTOBUTENEM
nneilepa NpenycMOTPEHO OEBATk TUMOB
koompoeok. B asTopckoM BapuwaHTte uc-
nonb3oBaHa koaupoBka Ne 9 (oHa xe
3awura 8 Moaens cuctemsl Proteus).
Bribop umeHHo aTol koaupoeku obycnoe-
NIEH TEM, 4TO CTPYKTYpa €€ KOMaHg B
KOpHE OTNW4EETCA OT MNOAABNRAKLEro
BONLLWWHCTBA OPYTrUX.

Ha puec. 3 npeacraBneHsl ocumMnno-
rpammel KOMaHa 418 BCeX UCNoNL3yemMbixX
B KOHCTpyKumuu kHonok MAY. HarnsoHein
aHanua CTPYKTYPbI 3TUX CUrHaNoB oKasan-



CA BO3MOXEH C NOMOLLULIO MPOrpamMmebl
ons pepgaktuposaHua 3syka Audacity.

W3 puc. 3 BUOHO, 4TO KOMaHas! AocTa-
TO4YHO KOpOTKMe — Bcero 12 uHdopma-
LMOHHLIX UMMYNBECOB, U3 HUX TONBKO 8 —
COBCTBEHHO, KOO KHONKW. ONUTensHoCcTv
MMNYNBECOB COOTHOCATCA kak 4:2: 1. Takum
006pa3omM, camblil KOPOTKMA  MMNYNLC
uHTepnpetupyetcs kak 0, yasoeHHOR
LONUTENBHOCTU — Kak 1 1 yyeTBepeHHon —
CTaPTOBLIA, HeThipe NocneaHuX Mnynsca

Puc. 3

MOXHO MCNONL30BaTe ANA obecneqeHnn
NOMEXOYCTOMYMBOCTM W MaeHTdUKaUMm
cTona (BLICOKWIA ypoBeHs). Mpu oTcyTeT-
BUW HECYLLEN Ha BbiXOAE GOTONpUEMHUKA
BCEerna AEencTBYET BbICOKWI YPOBEHb,
NO3TOMY aKTWUBHLIM BYET HUSKWIA.
MomexoycToitumeBocTe obecneynsaet-
CH TPOEKpaTHOW NepenaYen KoOMaHaw.
MNpu yoepxaHuu KHOMKW reHepupyloTcs
camu KOMaHabl, @ He creuransHas Kono-
Bas KOMBWHauWs, Kak B APYruX KOAVPOB-

Kax. HY4CnoBLIe 3HAYeHWs KONOB KHOMOK,
3a WCKMIOMEHWEM ofHOW, obpasyior no-
cnepoBaTenkHbI PAA, HTO MNO3BONAET
O4eHb MPOCTO OPraHW3oBaTh BbYUCHAE-
MbIi NEpexoq B nporpamme. Takum obpa-
30M, pewudpauma KoMaHmo nony4aercs
Ype3BLIAMHO NPOCTOW W HapeXxHol, 3a
BpemMsa 3kcnnyatauwwn (Gonee ropa) He
6bIN0 HKU oaHOro cbon.

PasymeeTcsl, MOXHO WCNONL30BaTh W
apyrve MNAY ¢ popyron kogupoekoi. Ons
3TOr0 HYXHO M3Y4NTb CTPYKTYPY KOMaHAa,
M3MEPUTE BPEMEHHLIE MNapaMmeTpsl u
ONpenennuTeCA C UX UHTEPMPeTaune.
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Or pegaxumm. ApXHE ¢ AONONHUTENBHEI-

MU MaTepuanammn pasmeLeH Ha FTP-cepeepe

penakuymm no agpecy <ftp://ftp.radio.ru/
pub/2009/11/domkino.zip>.

Penaxtop — A. Coxonos, rpagwea — 10. AHapees,
HUAMOCTPaLUMY — aBTOpa

WHTEPHET-MArA3MH "AECCH™

npeanaraer:

— MKOS0 — apanrvep ana nog-
kniosenns no USB yetpoicts IDE/SATA k
komnbiotepy — 1065 py6.

— MT8045 — mobunbHas 3aumTa ot
HEeMNpOoLUeHHbIX rocTerd — 979 pyb.

— USB ocuunnorpad BM8020 —

2165 pyb.

— [ByxAvana3oHHbIY 4acTOTOMEP
—BMB010 (1 My — 12 MIy, 100 My, —
960 M) — 1950 py6.

— CobpaHHyto, B KOpnyce, nnary MuK-
PONPOLECCOPHOro  MeTannouckarens
BMB8042 — 1252 pyb.

— Mporpammarop EXTRA PIC —
750 pyb.

— BHYTPUCXEMHEIM OTNagyMK yCT-
poircTe Ha PIC-koHTponnepax MICD2-
MC1 (asanor MPLAB-ICD2) —
1700 py6.

— ApanTtep K-nuuuu BM9213 onn
NMOAKNIOHEHWUS NEPCOHANBHONO KOMIMBIO-
Tepa 4epe3 USB k gnarHOCTUHECKOMY
kaHany (K- uan L-nvHuK) anekTpoHHOro
6noka ynpaenerHusa (3BY) asTomobuns ¢
UEeNbIo AUArHoCTUKA U ynpasneHus ero
byHkupnammu — 823 py6.

— Apantep K-nuHum NM9213 (Ha-
Hop ans cOopKK) Ana NOAKNIOYEHUS Nep-
COHaNLHOro Komnewtepa Yepes COM-
nopTt k IBY aetomobunn — 542 pyb.

— MepexogHuk USB e COM BM8050
ana MK — 399 py6.

— ONEeKTPOHHBIKM OTNYrMBaTenb Nof-
3eMHbIX rpeisyHoe MKOB0 (Habop ana
cbopkn) — 416 pyb.

— NM5422 — MHOrouCKpOBOE 3NeKT-
poHHoe 3axuraHwe "Mynecap-M" (knac-
cuka) — 795 pyb.

— BocbMUWKaHansHbI MUKPONPOLEC-
COpHEIA  Talmep, TepmocTar, 4Hachl
NMB036 — 1408 py6.

— Habop "Yactotomep 10 Ny —
250 MIy” — 550 py6.

— GSM-curnanuzauvio BM8038 —
1122 py6.

— Uudpoeyio wikany TpaHcusepa —
850 py6.

— NMB8022 — 3apagHoe yCTPOMCTBO
L5 akkymynaTopos — 561 py6.

— Ycrpoicteo BM9222 nns pe-
MOHTa W TECTUPOBAHUA KOMMNBIOTEPOB —
POST Card PCI — 1729 py6.

— BM8039 — GSM unTennexty-
ansHOe YMNpaenalowWee OXpaHHoe
yctpoiicteo "TAPAWAH" — 3367 pyb.

— MT6080 — undpposyio asTopyy-
Ky — 3366 py6.

— BM9010 — USB BHYTPUCXEMHBII
nporpammarop AVR MWMKpPOKOHTpOSne-
poe — 662 py6.

— MasneHylo cranuyuvio LUKEY
852D+FAN. QeH + nasinbHuk, Undpo-
BOW uHAMKaTop — 2665 pyb.

OnucaHWe U XapakTepucTUKW CMOT-
pute Ha hitp://www.dessy.ru

Bcerpa B npopaxe Habopbl neranei
ANA CaMOCTOATENLHOW CHOPKWU, Kopny-
Cbl, PaauogeTany, Matepuans u obopy-
LoBaHWe ANns Nanku.

105318, r. Mockea, a/a 52 "NO-
CbIJITOPI”. 3aka3sl NPpMHMMalOTCH

no 6ecnnaTHOMY MeXAyropoaHOMY

TenedoHy:
8-800-200-09-34 ¢ 9-00 go 17-30
MSK, no e-mail: post@dessy.ru unu
Ha cavTte www.dessy.ru.

3711 1 MHOrve apyrve Habopel, yans 1

MHOroKaHanbHoOMYy

MoOynu ans  paguoniobuTensckoro
TBOPHECTBA, @ Takke KHUMM Bbl MOXeETe
npuobpecTn no agpecy: Maras’wH
"TexHnyeckas kHWra" Ha TeppuTopumn
KHWXHOI sipMapku 1. JioBepusl (MO),
yn. Bonkoeckas, nom 67.

Ten. 8(915) 069-06-88.

Mpegnaraem yHWBEPCANbHLIA NPo-
rpammarop WizardProg-77USB.

KpaTtkuin nepeveHs nogaepxveae-
MbiX TUMOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepwn 28, 29, 39,
49, 50 pasHbix NPoOU3BOAMTENEN, 3NEK-
Tpuuecku ctupaemble 27CXXX Winbond,
Firmware/Hub; MCU c¢wupm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX.

GAL/JTorwyeckme matpuubli: 16v8x,
20vBx, 22v10A.

Bce mukpocxembl B kopnyce DIP
NPOrpamMmMUpyIOTCs B EOMHOW pO3eTke
ZIF-40 ARIES bea npumMmeHeHusa ajante-
pos.. MNporpammaTop NUTAeTCH 0T IMHUA
USB, He HyxeH DNoK NMMTaHWA.

Llena — 3300 py6.

www.wizardprog.com

Ten. (351) 265-46-96.
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PAOWO N2 11, 2009

AsynonsapHein UUMN pna YM3Y

E. MOCKATOB, r. Taranpor PocroBckoii o6.

lMpegnaraeMeiii BHUM3HWUIO YUTarenes MMNYNbCHBIA WCTOYHHK
nuranusa (MUIM) obecneymnBaer ABYNONAPHOE BbIXOAHOE HANPSIKEeHUe
M npegHasHavyeH agna nuranua YM34Y. Or awnanorwavoro MHHAI

(Mockatos E. "MMnynbcHbii MCTOYHUK nuTanusa gna YM34".

Pagwo, 2007, Ne 10, c. 36—39) gaHHOe yCcTpOHCTBO OTAMYaeTcs
noyTH B gBa pa3a 6onswie MakcumManbsHON BbIXOA4HOW MOLWHOCTEIO,
Hanun4YuemM CUCTeMbl CTabunnu3alynm BbIXOLHOIO HANPAXeHUs U cylye-
CTBEHHO MEHBLUNUM YUCIIOM NPUMEHEHHbIX 3/1eMEeHTOB.

OcHOBHBIE
TEXHWYECKUE XapaKTepPUCTHKK

HanpsikeHue nutatowen cetu

nepemMeHHoro toka, B .. ... 230 +15%
Yacrora nuTalowero Hanps-
KeHna, M ..o 50

Yactota npeobpazosaHun, KMy . .. .. 132
CrabunuanpoBaHHoe BbiXOf-

HOe HanpsxeHue, B .......... 2x50
MakcumaneHaa  MOWHOCTB

Harpyaku, B, He Gonee . . . .. .290
AMNNUTYpa nynsCauumini Bbl-

XOOHOIO HanpsxeHwa, B .. ... .. 0,15
Makcumaneneit KMAQ, % ........... 84

MNpuHUMNUaneHas cxemMa ycTponcTea
rnokasaHa Ha pucyHke. CeTeBoe Hanpsa-
XeHwe 4Yepes nnaekyw Bcraeky FUT w
BbIKMOYaTenb nNutauus SA1 noctynaet
Ha ¢wunetp C1LI1C3, koTOpbi nopas-
NAET NOMEXWU, NPOHWKAIOLIME B CETb OT

Auons VD6 u VD7 coBMECTHD € KOH-
nexHcatopamu C6, C7 obpasayoT aByno-
NAPHLIA BRINPAMUTENb, a ceeToauop HL1
COBMECTHO C TOKOOrpaHU4MBaoWMM pe-
auctopom R6 — uenb MHOMKaUMK Hanu-
41A BuiXoaHoro Hanpsxexns MANM. OgHo-
nonynepuoaHblii BEINPSMUTEND HA AMOAe
VD5 co crnaxuealouiMM KOHAEHCaTopom
C8 npepnHasHayeH ans NUTaHUs BEHTUNA-
Topa M1 NOCTORHHBIM HaNPAXEHUEM
12 B. 3tot BeHTUNATOP HeobGxooum ans
obaoyea TennooTeoaa U, KPOME Toro, OH
COBMECTHO C Lenbio MHOWMKALUWK BeINOA-
HAET (QYHKUWIO MOCTOAHHOW Harpysku
wuun.

JONONHWTENEHBI MANOMOLLHBLIA Bbi-
npsMuTens cobpad Ha guope VD3, kow-
nedcarop C4 crnaxueaer nynsCaummn
BLINPAMAEHHOrO HanpaxeHws. Crabunu-
3auna BbIXOAHOrO HanpskeHus MM ocy-
LECTBARETCA C NoMoulbio onTonapst Ut u
ctabunutpoda VD8. MMpu yBenuyeHun

MOLWHOCTH, @ TONBKO C YHEeTOM Makcu-
MansHO OONYCTUMOro Hanpsxexus. Moa-
CTpoe4Hbll peauctop — 3329H-1 wnu
CM3-19a, sapuctop RU1 — JVR-7TN391K,
JVR-10N391K, JVR-10N431K, JVR-
14N391K, JVR-14N431K. Tepmopesauc-
Top RK1 ¢ otpuuarensHeiM TKC — nobGoit
13 cepun NTC, oBnapawowuii conpoTue-
NEeHWEM B HOPManbHOM COCTORHWU OT
10...33 Om, ponyckawuwmi rnpoTekaHue
TOKa He meHee 3 A.

OKCKAHBIE KOHOEHCATOPB — WMNOPT-
Hble pupmebl Elzet unin CapXon, oHWM aomk-
Hbl BBITL paccunTaHbl Ha paboTty Ha nynb-
CUPYIOLLIEM HANPRXeHWW C 4acTOTON MyNk-
caumii He MeHee 132 klMy. Mx MOXHO 3ame-
HUTE OTEYECTBEHHEIMW KOHAEHCAaTopamu
K50-35 # aHanorvyHeiMU Mpu YCNoBMK,
4TO OHM BYAYT 3aLWYHTUPOBaHLI Kepamnye-
ckummn (KM-5, KM-6, K10-17) unm nneHos-
HeimK (K73-16, K73-17) koHpeHcaTopamm
Ha paboyee HanpsxeHve He meHee 50 B n
emkocTbio 0,047...0,47 mk®. Konpewca-
Topel C1, C3 — cepun FKP1 unun MKP10
bupmel Wima.

JAvopHein moct KBUBM moxHO 3ame-
HUTL Ha moct BR1010, KBUB06, KBUBK,
KBU10K unin RS807, ctabunutpoH 2Y6.2 —
Ha 1N4735A, ZY6.8, BZXB5B-6V2,
BZX85C-6V2, 1IN5341B vnu 1N5342B, a
nvnopn 1.5KE350CA — Ha SMBJ200CA unn
PBKE300CA. Ouoak 15ETHO3 3ameHUMBb!
Ha 15ETHO6, 15ETX06S, 30EPHO6,
30ETHO6, BYV29-500, BYC10-600, DSEI12-
0BA wnn FES16JT, anoasi 1TN4934 — Ha
BYD33D, ESi1B, ES2B, ER1B, ERI1D,
FR103, MUR120, FYR120, MURS110,

XP1  SA1"Bkn"  C1 0,047 mkx 630 B
o€ * i L1 VD4 KBUEM
b FU1 c3 RK1 MZ92-P220RM
o ap Y e 0,047 Mk x .
e Al = By x 630 B
RUT JVR-7N31K f £ vos + 4?3 + U1 PC817
- b MK X
VD1 R3 cs I+ 1N4934 x50 B HL1 KMngoz2r-11
R1 22k Zye2z 33M 330mkx400B
~1 : mr T4 . C6, C7 470 mr®d x 100 B
DA1 TOP250Y \:E? 15ETHO3 -
2 PWC T vD2 | - =T ? +
k d § 1 5KE350CA W | el VD8 &
s g_ ) 1N53778 . 4};]%MK .
Fa—?t x100 B
e x[ Ut @ = L2
VD3 u12 R6 TRALAAL T OB
1N4934 prrar Lymi
R2 3R_1]4 ' 7= mel] exd VYV
s " 10 HLY | A ) 4(;{1)0
c2 |+ ca MK X
+4? MK X 4,7 M x VD6 RS x100B
TxSﬁB x50 B 15I§D—|03 82« .
_ 4 < )

WMKUN. Bapuctop RU1T zawmwaer ane-
meHTel MM oT asapuitHOro NoOBLILWEHWUS
HanpsxeHus nutawowein cetn. [Mocne
punbTpa CEeTeBOE HanpaXeHwe Bbl-
npaMNseT auoaHslin Moct VD4, a koH-
hexcatop C5 crnaxueaer nynscaumui
BbINPAMNEHHOrO HanpsxeHusa. Tepmo-
peanctop RK1 c otpuuarencHbim TKC
orpaHM4MBaeT 3apagHblii TOK 3TOro
KOHOEHCAaTopa Npu BKNIOYEHUW YCTPOR-
crea. 3awutHen auwon VD2 orpa-
HU4MBaeT BelBpoCkl HanpaxeHus Ha ob-
moTke | TpanHcgopmatopa T1 M Tem ca-
MbIM 3awmuaer mukpocxemy DA1 ot
BbIXOfid@ ee U3 CTPos.

BbIXOAHOIO HanpsXeHWs TOK HEPE3 uany-
Yamwwin auon ontonapsl BO3pacraer,
conpoTUBneHne (oToTpaH3ucTopa 3Tow
ONTONapbl yMEHbLLIAETCA U HANPSXEHWE HA
Bxone C Mukpocxemsl DA1 Bo3pacraer —
CKBaXHOCTb UMNYNLCOR Yepe3 0BMoTky |
YBENWYWBAETCH, CNEAOBATENBHO, BLIXOO-
Hble HanpsxeHna MW ymeHowawoTtes. Ha
anementax C9,C10,L2 cobpan @®HY,
YMEHBLUAKOWNK aMnNnuTyay nynbcauuit
BbIXOOHBLIX HAMPAXEHUIA.

B ycTpoficTtee nNpUMEHEeHbl MocTo-
fiIHHbIE peaucTtopet MNT, OMNT, C2-22,
C2-23, mowHocTe peauctopa R3 (2 Br)
euifpaHa He U3-3a paccenBaemMoin Ha Hem

SF12, SF22, UF4002. BaameH CBETOAMO-
Aa KUNAo2r-1J1 moxHo npUMEHWUTL CBe-
Toauons  KUMAO36X1-P KUMA36M1-F,
KWUMNM15M-1F, KMNA02B-1J1, AN307TM,
AN307HM, AN307MNM, a B3ameH onrona-
pol PCB17 — LTVB16, LTV817, LTVB17A
wnu PCB16. Buikniouarens nuraHus Qon-
*eH obecneynBate KOMMyTauuwio nepe-
MEHHOTO HanpaxeHus 250 B npu Toke po
3 A, nogoiper, Hanpumep, SC768.
Apoccens L1 HamoTaH npoBOaom
Nanwo 0,8 Ha marHuTOnpoBoAe
KM15x7x6,5 na marepwana MMN-140.
HaMoTtky BeayT BaBoe CNOXEHHLIM Npo-
BOAOM [10 3anonHeHus okHa. [na uaro-



TOBNEHWA MMMNYNLCHOro TpaHcdopma- ||

TOpa MNPUMEHEH  MarHUTONPOBOA
LW12x15 na dpepputa 3000HMC, cneuwm-
anbHo paspabortaHHoro ana paboThl B
CUABHBIX MarHUTHEIX nonsax. TonuwuHa
3a3opa B MarHWToONpoBOAe COCTaBnsaer |

0,16 mm. O6moTka | copepxut 60 BuT- | |

KOB npoeopa MN3B-2, N3O 0,6, a
obmoTka Il — 5 BUTKOB Takoro xe npo-
sona anamerpom 0,12 mm. Obmotka Il
copepxut 15+2+2+15 BUTKOB NUTLEHA- |
pata, cocroawero u3 16 xun nsonupo- |
BaHHOIO NPOBOAA C AMaMETROM Kaxaon
0,15 Mm. OBMOTKM M30NUPYIOT OfHY OT
LPYron Tpemsi CRoAMKU (pTOPONNacToBOM,
MaMNapoBor WNKM NaKOTKAHEBOW NEHTHI.
Takon xe nUTUEHApaT NPUMEHEH Ans
WM3roToBnNeHWsA apoccens L2 — oH Hamo-
TaH Ha TOPOWOANBEHOM MarHUTONpPoOBOAE
KM24x13x6,5 mMm 13 marepuana MM-140,
HaMOTKy TaKXe BEOYT BABOE CNOXEHHbIM
NPOBOLOM A0 3an0NHEHWSA.

Mukpocxemy TOP250Y (B kopnyce
T0O-220-7C) ponyctMmo 3aMeHWTb Ha
TOP250R (B kopnyce TO-263-7C) wunm
TOP250F (8 kopnyce TO-262-7C). B nio-
BoM cnyyae MUKPOCXEMY KPENAT Ha Ten-
NOOTBOAE C MNOWAALI NOBEPXHOCTU He
meree 40 cv’. MecTo TennoBoro KoHTak- |
Ta MUKpPOCXEMbl U TENNOOTBOAA Xena-
TENbHO CMaszarth TennonpoBoaHOW nac- |
Toln, Hanpumep KNT-8. Ha atom xe Ten-
NOOTBOOE HEpe3 OU3NEKTPUHECKUE Ten- |
nonpoeoasuwme npoknaanku KpenaT |
nmopel VD6 u VD7.

Bernmunstop M1 paamepamm 40x40x12 mm |
W HanpaXeHuem nurtadus 12 B — npo-
uasoacTea dupmel Gembird, HO MOXHO |
NPUMEHWTL aHANOTMYHBIA OT KOMMBIOTEP-
HOWM TEXHWKW. HanaxweaHwe CBOAMTCA K

TOYHOM YCTaHOBKE NOCTORHHLIX BLIXOAHLIX |||

HaNPAXEHWIA NOACTPOEHHLIM PE3UCTOPOM
RS.

Penaxtop — bf Hpuaea rpagika — M. Hevaes

MOAYJIbHAS PEKJIAMA

OGopyaosanue ans pagMoCERsK:
AnterHb CDMAWI-Fi, DECT, 433 MIy.
bBecnpoBoaHbiE CUCTEMBI BUOEOHA-
GnioneHus 3a NepUMeTPOM KOTTenxa.
PapuoyonuHutenn  tenedoHHOoR
nuHUM OPUOH-DECT, OPUOH-300.
Yeunurenn ona nobuix paguortene-
¢oHoB cravpapta DECT — yeenuse- ‘
HWE [anbHOCTW CBA3W [0 TPEX KWUMo-
meTpos! |
Yeunutenu WI-FI npeaHasHayeHs
ONA YBEMWHEHWA [OanbHOCTW CBA3W
pagmoMoaemMos, TOYeK [oCTyna.
Yewnutenu 433 MlMy, npeaHasHadqe-
Hbl ANA PaAUOCTAHLMA, OXPaHHBIX CUT-
Hanuaaunin.
Ten.: (3822) 22-01-87.
E-mail: videomarket@inbox.ru
http://sec.tom.ru

* * *

Buicuinaem nouytod papuoniobu-
Tenbckue Habopul, paauoaeTany.
Katanor GecnnatHbiiti. KoHeepT C ||
obpaTtHbIM aapecom obR3aTeneH.
E-mail: ppelecom@udm.ru.
426034, Nxesck, a/a 3503. [

NMpodunakrnyeckas YncrTka
‘MarHutogpoHa U ero xpaHeHue

' E. NAHBKOB, r. MNepms

Cosertsl no npodunakruydeckomy obCcnyxmeaHMIo M aKcnayarauumm

| kacceTHbIX MarHMTooHOB, paCCMOTPEHHEIe B cTaTee, 6yayT nones-
Hbl MO6UTENAM MY3bIKK, MONB3YIOLNMCH MY3bIKanbHbIMKU LEHTPaMM

M aeToMarHuTonamm.

HACTORLLIEE BPEMA KACCETHLIE ayauno-

| MarHUMTOgOHLI NONL3YIDTCH MEHbLUEe

NONYNAPHOCTLID, YEeM TMpPourpbiBaTENN

KOMNAKT-AMCKOB, HO, N0 MOEMY MHEHWIO,

| OHW OCTaHYTCH B XOA4Yy €Lie Haaonro no

pRay NpuyvH. Hanpumep, B My3blKanbHbIX

| LIEHTPax OOHOBPEMEHHO C NPOUrpbLiBaTe-

| Nem OWCKOB [enaioT W KACCEeTHbIN MarHu-

TodoH. MNMoatomy TemMa NpaeuNbHOM 3KC-

nnyatauun KacceTHbIX MarHWTopOoHOB
noKa akTyansHa.

B manorabaputHeix JINMM kacceTHbix
MarHnuTodOHOB TOHBAN O4YEHb TOHKWIA
(owameTtpom Bcero 1,8 mm), a pasneHve
Ha HEro PE3UHOBOMO PONKMKA, NPUXUMAI-
wero nexTty, Benuko. MNMoatoMmy nocne

| NPOCNYLWKMBAHWA LLIECTU-CEMM KACCEeT C
| poHorpammoin no 90 MuH (4TO CocTas-

| ‘ NReT oKono 9 4) TOHBaN MOXET NOKPbLITh-

CA HaNeToM, XOPOLLO 3aMETHLIM BU3yaib-
| HO, — 3TO 4acTuuel GeppoMarHUTHOro
| NOpOLWKa C neHTsl. B peaynstarte noytv B

mobom marHutodore NINMM “3axesuiBa-
| eT" neHTy — paHblie unu noaxe. Ecnu

3TOrO 1 HE NPOUCXOAMUT, TO CO BPEMEHEM

BO3pacTaer AeToHauMa WK NOCTENEHHO

MCHEe3a10T BLICOKME 4aCTOThH U3-3a Nepe-

Koca neHTel B TpakTe JINM.

Korpa nedta nocTeneHHo cnonsaeT no
| ToHBany, oHa HabuBaeTca B 3a30p MexXay
| NPUXUMHBLIM PONWMKOM WU €70 OCLIO, HAMa-
i THIBAETCH HA MPWXWMHOW PONMK, Npu-
| EMHas KaTyluka KacceTbl OCTaHaBnMeaeT-
| cs, Hepe3 kakoe-To BPEMS OCTaHaenMea-
| eTCA U BTOpas KaTyluka.

[ MNpw4nHOR, cnocobeTeyoweln cnon3a-
‘ HWID NEHTBI, MOXET ObITh Takke GoNbLIOoN

nodpT NONUMEPHBLIX POAWKOB BHYTPW
| HEKOTOPBLIX KACCET, Korpa Mexay ponu-
| KOM W KOPMYyCcOM KacceTbl BUOAEH 3a3op
Bonee 1 Mm.

CylieCTByeT ELLE OfHa NPUHKMHA OcTa-
HOBKW W "3aXeBbiBaHWA" NeHTH — 3TO
COBUIA NEHTH B pynoHe (ycTynkt), obpa-
3YHKOLUMECA B pe3ynsTaTe HenonHon nepe-
MOTKW NEHTHI ANA NMOBTOPHOrO NMPOCyLIn-
BaHuA Yactu ¢oHorpammel. OBbivHO B
| 3TOM cnyyae 3aMuHaHUe NeHTbi BO3HK-
KaeT B KOHLE KacceTbl. Y Takoi kaccersbl
CO COBUramu NeHTHl, ecnu NonbiTaTsCs
BPY4HYI0 Bpailate Dobuilky, OHa Bpalya-
€TCH TYro MNW HE BPALLAETCH COBCEM.

Ha n3maToM yHacTke neHTel Npu Npo-
CNyWWBaHWKA BO3MOXHbI NpepbIBAHWA
(npoBank!) 3Byka, yMeEHBLLUEHWE TPOMKO-
cTu. 4tobel aToro nabexarts, HeobxoauMo
CBOEBPEMEHHO O4MLIATE TOHBanN M npu-
KUMHOM PONKUK BATKON, CMOYEHHOW CNUp-
TOM Mnk 0AEKoNOHOM. [insa 3Toro cHauana
Cnegyet Haxarb Ha KNasully BOCNPOWU3-
BEAEHWA Tak, 4To6bl TOHBan Havan Bpa-
LWAaThCH, @ PONWK HET, NMPUXaTh (HE CUNb-
HO) K OCW BaTKy, HAMOTAHHYIO Ha CNWYKY.
3atem knaeuwy Haxatb CunbHee, A0
yrnopa, ¥ Co CTOPOHbBI BLIXOAA NEHTHI Cner-

1l ka NpuXaTe BATKY K PONKKY.

Hene3s BuITArMBaTL 3aMATYI0 NEHTY C
CWIOIN, OHa MOXET NOPBaTLCSH UKW PacTsH-
HyTbCA. CHa4vana HyXHo BbITalLUWTb Kacce-
Ty, 4T00bI OHa HE MEewWwana BuITArMBAHWIO
NeHTe. 3atem cnerka noTaHyTe NeHTy B
CTOPOHY PONKKa NPUEMHOIO Y3Na, HEMHO-
ro CMeLlan ee B pa3Hele CTOPOoHLI, Npobys
TAKXEe BhITArMBaTh 3anyTaHHY NEHTY TO C
OAHOA, TO C APYrow CTOPoHL. OBbINHO Tak
ynaeTcs Buitalute neHty w3 JINMM Gea
OCNOXHEHWS.

MNepuopuyecku (NPpUMEpPHO B aBa pasa
pexe) HeoGXoaMMOo NPoTUPaTE U YHUBED-
CanbHylo ronoeky. 3arpAsHeHWe ronoBKn
¢GEepPPOMarHUTHLEIM NMOPOLLKOM TOXe 3a-
METHO BU3YanbHO, OHO NPUBOAUT TaKXKe K
cnajy BbICOKMX HacToT NpW BOCNpPOW3BE-
JEHWW 1 3anvcu. Mocne OYUCTKK NoBepx-
HOCTW rONOBKW Ha BaTKe OCTAETCA 3amMeT-
HeIl “rpRzeson” cne.

Ecnu npuemHan GobwHa crtana Bpa-
LIATbCA TYr0 WK OCTAHOBWNACHL (U NEeHTy
3aMAND), HYXHO BpalieHnem BTOpoin Bo-
ObILWKN NEPEMOTATL BPYYHYIO BCIO NEHTY,
BCTABMWB B HEE MNOOXOASLIMIA KapaHaaLl unm
aBTopyuky. Ecnu He BpaluaeTcs HW oaHa u3
6061H, MOXHO HEMHOTO BHIBEPHYTL LUYPY-
MNbl B KACCETe 1 Nocne OaHOKParHoW non-
HOW NEPEMOTKM 33BEPHYTE LUYPYNbi CHOBA
no ynopa. 3arem Heobxopwmo coenartb
MOMHYIO NEPEMOTKY NEHTHI (HE MEHEE OBYX
pas), Ha BTOPON pas NepemoTky MOXHO Mno-
npoBoBaTts caenats YXXe B MarHutogoxe. B
pe3ynsTaTe PynoH NEHTLI Ha BUA, CTAHOBWT-
CS POBHbIM 1 BPALLAETCH TENEPL NENKO.

Kareropuieckn HeponyctuMmo pgep-
XaTe MArHUTOMOH B MNOMELLEHWW, TOE
HaxX0AMTCA (1UNK [oNroe BpeMs Haxogomn-
CA) CBUHLIOBBLIA aKKYMYNATOP UKW EMKOCTb
C CEPHOM KUCNOTOW WK ee PacTeOpOM,
LAXe ecnu 3Ta eMKOCTb UNW akKYMYNATop
TEPMETUHHO 3aKpbiThl. [apsl KUCNOTHI
MEANEHHD, HO BEPHO PaspyllaloT pe3uHy
MPWXUMHOIO PONVKa, NacCUKoB, aMOpPTH-
3aTOPOR WU, MOXET ObiTh, PE3VHOBYIO W30~
nauuno npoeonoe. Pe3nHa npu 3ToMm Te-
PAET 3NacTU4HOCTL, TEBEPAEET, PacTpec-
KWBaETCHA WNv, HaoboPOT, CUNBHO Pa3MAr-
yaeTcs, "pactekaetcs”, pBETCH U nomMaer-
cs. MarHnTodhoH NPUXOAUT B HErOOHOCT.

OyeHb BpeaHL! 3TV Mapsl U A1 Yenose-
Ka, HO AENCTBYIOT OHW, NMOBTOPRIO, MELNEH-
HO, He3ameTHO. Takoe e neicTeue, Ho
cnabee, OKa3blBaOT Napbl CEPHUCTON KWUC-
notel. OHa obpasyeTcs Npu Nalike oT gbiva
noaropatoLen kaHnudonu, kKoTopas cogep-
XUT CEPY, COEAMHFIOWYIOCA C Bnaron B
Bo3ayxe. B nomeLyeHun, rae paHblue B BO3-
JLyxe NpUCYyTCTBOBANMW Napbl CEPHOM KMCNO-
Tbl, BCE NPONUTLIBAETCH MW, WU BNOCNEN-
CTBUM Mapel AONroe Bpems (rogamu) npu-
CYTCTEYIOT M pa3pyliaoT pe3uHy. MHeHue,
4TO Napbl akKyMynaTOpHOrO 3nekTponuTa
COCTOSIT TOMBKO M3 BOAb! U NO3TOMY COBEP-
LWEHHO Gesupep.ﬂu COBEPLIEHHO HEBEPHO.

JONMNVVAS

WINHX3L1ONA8E
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PAJMOBELLLAHUE
POCCHA

MOCKBA. [ockomuccus No paguoda-
crotam (I'KPY) opobpuna cospaHue
ONBbITHBIX 30H MOBWNBHOIO UMGPOBOro
TB craHpapta "DVB-H" 8 Mockee. Tec-
Tupoeathk paboTy annapatypsl GynyT
onepatopel "[omuHaHTa", "KeHtaep” u
"Uudporoe TenepapuopewaHue”. K
KOHUY rofa Bce Tpoe NpencTasaT Koop-
AvHaTopy pekomeHgaumu Mo BHeOpe-
Huio moBunbHoro TB B Poccun.

I'KPY pewwna, 4To OMNBLITHBIE 30HH
mobunkHoro TB 6ynyr aeicTBoBaTth A0
1 aHBaps 2010 ., a 3atem, B | kBapTane
2010 r., PepepanbHoe areHTCTEO CBf-
3u ("Poccen3k”) noggeneT utoru npea-
BapuUTENbHOW 3KCMyaraumm B ONbITHLIX
3o0Hax u gonoxut KPY o pesynkrarax.
Cetn mobuneHoro TB peicTeuTensHo
roToBbl K 3KCnnyaTauww, a Mepebie
mopenu aboHeHTckoro obopynoBaHus
YKE NOABUINCH Ha pbiHKe. OaHaKo npo-
uasoauTenu o6opynoBaHWA TepMUHa-
JIOB OPUEHTUPYIOTCA Ha 06beM phiHKa B
MWAIMOHBI YCTPOWCTB, TaK Kak MeHb-
wue obbeMEI, NO UX CNoBaM, UM NPoOCTo
HE WHTEPECHLI.

CaMbiMi  yCrewHeIMM  CTpaHamu B
yactu BHeapeHus mobunsHoro TB cuu-
Tates Wranua, Aesctpua K HOxHas
Kopesi.

JIMNEUK. Ha yacrote 90,7 My
Havana paboTy mecTHas paguocTaHuma
“fNuneuk FM". lNporpammuan Hanpae-
JNIEHHOCTL — COBPEMEHHAas My3blka pas-
HbIX CTU/IEA U HanpaeneHwi.

KPACHOAPCKWUMN KPAW, AuuHCK.
MecTHaa paomMocTaHumMsa Ha 4acTtoTte
105,4 Ml Ha4ana TpaHCASLMIO NPOrpamMm
MOCKOBCKO# ocTaHum "Love Radio”.

HUXHWW HOBIroPoOp4. Havanoch
BelwaHne paguMoctaHumn “Letckoe pa-
ouo” Ha yactote 99,1 Mlu. CerogHa ata
paguocTaHuma, noMmmo HuxHero Hoe-
ropopa, eeuwaer B Mockee, CaHkt-lNe-
Tepbypre, bapHayne, Bonarorpage,
Boponexe, Exkatepunbypre, Kazaum,
KpacHosapcke, Hosocubupcke, Omcke,
Mepmn, Camape, Capatoee, Ynbf-
HOBcke, Yoe, YenabuHcke, Apocnasne.
“Netckoe paguo” MOXHO Takxe Cny-
watk B 6a30BOM nakete BewaTenkHon
cuctembl "HTB-Mnioc”, yepes WHTep-
HeT-cant <www.deti.fm>, a Takxe
npuHuMmate Yepes cnyTHuku “Eutelsat
W4" n "Bonum-1" B 0TKpPLITOM BUOE.

3APYBEXHBIE CTPAHbBI

AOMWHUKAHCKAS PECMNYBJIUKA.
3peck Havana paboTy HoBas paauoCTaH-
uma — "Radio Discovery” (CawHtO-
Jomuuro, yactota 4780 klu). Oxupa-
10TCA ¥ TECTOBBLIE NPOrpPamMmel ¢ L po-
BoM Mmopynaumnen WinDRM.

Bpems scrony — Boemuproe (UTC).

MSK spems = UTC + 4 v (nerHuii nepuog)
+ .3 4 (aumHnii nepuon).

UCNAHUWA. Hepaneko ot CaH-Ce-
HacTbAHa Hadan paboTy HOBLI CpefHe-
BOJIHOEBLIN paguoueHTp "bupubunoH-
10", COCTOSILUMIA M3 YeTelpex nepenar-
YUKOB MOLLHOCTEIO Mo 50 kBT kaxabii,
NOAKNIYEHHbLIX K OAHOW aHTeHHe.
Paboune yactoTh — 558, 774, 963 n
1476 kl'u,

KWUTAW. Kutail HakoHeL-TO W3MeHun
paGouyne YACToThl BCEX BewaTeflbHbiX
rnepegaTyvkoB, Nonagaloumx B AnanasoH
7100...7200 kl'u, BbIOENEeHHbIH Mexnay-
HapoaHbiM COK30M SNEKTPOoCBSan Ane
paboThl paguonobuteneit. MNocnegHas
13 Takux paamoctadumii — "Nei Menggu
FPBS" (Tepputopus BHyTpeHHeRd MoHro-
nun) — 1 cenTabpa aToro ropa nepewna
¢ yactoTthl 7105 Ha yacToTy 7430 KIU.

C 1 aneaps 2010 r. Kutail BBOUT or-
paHW4YeHWs Ha KOMMEPHYECKYKD Tene- u
panuopeknamy. Bpema Ha peknamy B pa-
ovo- u Tenenepefaqax orpaHuymnin
12 MUHYTamMK B Hac, Npy 3TOM OWH pekK-
namHbiit 6nok ponxeH Bynet AnuTeCs He
Gonee nonytopa MUHYT. B nparm-taiim,
c 11.00 po 13.00 (Bpema mecTHoe) ang
pagvoBewlanusa 1 ¢ 19.00 no 21.00 ona
TENEBUOEHWA, OFPaHUHEHUA e XecT-
Yye: B 3TO BpeMA Ha peknamy [OO/DKHO
ObITh BhileneHo He Bonee 18 mMuHyT, T. e.
no 9 MUHYT B Yac. HenpemeHHoe ycro-
BUE — PEK/IAMHBIE PONWKW HE OOMXHbI
HapylaTk LenocTHOCTH paguo- WK
TenenporpaMmel. [lng aToro Bo Bpems
panuornocTaHoOBOK MKW TPaHCNAUMIA ce-
puance no TeNeBUAeHWK B TeyeHue
OOHOWM Cepuu peknamy mMoxHo Oyper
TpaHCAWpOBaTh WL ABaX Ok N0 MUHY-
Te. PekomeHpyeTcs BCTaBNATL peknamy
TOJIbKO B ECTECTBEHHBIE MEPEPLIBL BO
BpEM# NEpefay u He NpepLiBaTh UX Npo-
W3BosnbHO. HanomHum, B Poccun, co-
rMacHo 3aKoHy O pekname, Npoaoiku-
TENBLHOCTEL PEKNaMHbIX GJI0KOB HE MOXET
npeebiwate 15 % BpeMeHW BewaHua B
TEeYEHMe 4aca, T. €. OEBATU MUHYT.
Kpome Toro, He fonyckaeTcs npephieath
peKNamon penurnoaHbie Tenenepenaqu
W MNporpamMmmbl NPOAOIIKUTENILHOCTLID
meHee 15 MuHyT. B npolunom rogy npea-
ceparens Coeeta Pepepauuu C. Mu-
POHOB NpEefioXui M3MEHWTbL 3aKoH O
pekname n BHec B [ocaymy NpoekT 3aKo-
Ha, 3anpelualouero peklamHele posvKn,
KoTopbie npepkiBan 6bl XynoxecTBeH-
Hele GUNEMEI Ha TENEBUOEHUK, TaK Kak
peEKNamMHbIE Nay3bl MEeLaT BOCTIPUATUID
dunbMa Kak TBOpYECKOro NPOU3BefeHns
W ylwemnsioT npasa Tenesputens. Opn-
HaKo 3TO NpeffioXeHne BLI3EaN0 Hefo-
BONLCTBO CRY*D TenekaHanos, n oHo Tak
¥ He BbIIO NPUHATO.

CLUA. XpucTuaHckana pagmocTaHumns
WYFR ("Family Radio”) B HacTynuBliem
BELATENBHOM CEe30He OCylWecTBnfer
BeLlaHWe Ha PYCCKOM S3LIKE EXEeOHEBHO!
04.00—05.00 — Ha vacTtote 7520 klu;
16.00—17.45 — Ha vactote 21745 klu;
19.00—19.45 — na vactote 18930 kTu.

YKPAUHA. B pacnucaHuy nporpamm
BELLAHWA XapbKOBCKOW paguocTaHuuu
"Hoerasa BonHa" (91,2 MIu) nosBunuch
HEKOTOpbie nepefayyw paguocTaHumuu

"Tonoc Poccun™ n3 Mockekl (B 18.00—
18.43 UTC no 6yaHam). TpaHcnupykoTcs,
B 4acTHOCTW, nporpammbl "CereBoi
Hozop”, "Mactepa”, "X3J1", "Cocnara-
TeNkHoe HaknoweHwe" u "MockoBckue
ape3nsl”.

HOBOCTH
TENEBU3WOHHOro BELLLAHMUSA

MOCKBA. WHTepHeT-nonkL3oBaTenun
MoJIY4UIM BO3MOXHOCTE CneivTh 3a 3ace-
[naHuamMu penytaTtoe [ocOoymbl B pexmume
OH-navH. [epBasa npAmas WHTEpHeT-
TpaHcnaums coctoanack 9 ceHrabps, B
OeHb OTKPLITUA OoCeHHel ceccuun. Bno-
cnencteum Yepes UHTepHeT moxHo Byner
C/IeQnTh 3a BCEMM 3acefaHuAMU Nanarhl.
Jns Toro 4Tobbl CMOTPETH NPAMYIO TPAHC-
NAUMIO, CREQYET 2aMTK Ha MaBHylo CTpa-
Huly caita locpymel <http://www.
duma.gov.ru/livevideo.ram> n g neBom
ctonbue BbIGpark COOTBETCTBYIOLLYIO
cchiIky. [lna npocMoTpa pekoMeHayeTcs
ucnonb3oearte Nporpammy "RealPlayer”
Bepcui 10 v Brilwe.

Ananor tenekasana "Discovery” Ha
POCCUIICKOM TeNeBuAeHUN NpensioxXus
Npe3uaeHT cTpaHsl [MmuTpuih Meneenes.
OH cyutaeT, yto Poccun Heobxoaumbl
COBpPEMEHHBIE Hay4HO-ToNyNApHLIE
KaHanel, nono6Heie "Discovery"”.
Obpawanck K 4YneHaMm COBMECTHOro
3acepaHus loccoeeta u CoBeTta no Kylb-
TYPE WM WCKYCCTBY, Npoxogsuero B
Benwkom Hoeropope, oH ckasan ...y
Hac ecTb KaHan "KynbkTypa“, Ho Tam He
BCE uaealnkHo, MHOIOa HYXHO HaBoOMTh
nopanokK, Aenatbh ero CoBpemMeHHee,
MOXeT BbiTh, ny4lie NpruecnocobneHHbIM
K HbIHELWHEMY BpEMEHW. 3TO XOpOoLUWIA
KaHaf, HO AonXHbl BbiTk 1 Apyrue undg-
pOBEIE NPOAYKTHL...". [NaBa rocypapcrtea
coobuwmun, 4to K Hemy obpawanuch
npepcrasuTeny GuaHeca M roBopunu,
Yyto "XOTHAT NONYYUTh HECKOJNIbKO KaHa-
noe, 4tobbl co3patk B Poccum poccuii-
ckuit "Discovery” n gpyrue nHTepecHsie
nporpammel, KoTopkie ByayT nonynsapm-
3UPOoBAaTh HalKW AOCTUXeHus B obnacTtu
HaykKn, TexHWKW, reorpapuyeckmx
ucecnepoBaHuid, wuctopun”. OMuTpuii
Meneenee sametun, 4ro B Poccumn ecTh
HECKOJILKO HEennoXux OOKYMEHTaJIbHbIX
KaHanoe, KoTOpble pas3mMewarTcA Ha
nnatdpopme "HTB+". OpgHako, no ero
cnoeam, "atoro mano”. Kak cHMTaer npe-
3WOEHT, COBpPEMEHHBIE Tenekawanbl
HEoBX0AMMO HAMNONHATL NOAHOLUEHHLIMW
CIOXeTaMu, TakuMM Kak CHUMalTCa 19
"Discovery”. "fl noHUMal0, 4TO 3TO AeHb-
1, HO 3TUM HYXHO 3aHUMaTbLCA”, — CKa-
3al NPe3uaeHT.

Mpumeyanus: B cBA3W ¢ HacTynnenu-
eM “3umHero" BewjaresbHoOro Ce3oHa
HEKOTOpPLIE PACTINCAHUA W HaCTOThLI MOIyT
HYX.AaTkCsl B OnepaTtBHON KOppekTupoB-
Ke.

...O nepexone Ha "netHee " u "aumHee”
Bpems B pasHbIX CTpaHax mipa MHOro
UHTEPECHOIO MOXHO HaifTy 1o cobinke
<www.webexhibits.org/daylightsaving/
index.html>.

Xopouwrero npuema u 73!

Pegaxtop — E. Kapriayxce



DDS-cuHTeE3aTop

Ha MUKPOKOHTpPpONnnepe

H. OCTPOYXOB, r. CypryT TiomeHcKo# o6n.

Feneparopsl 4acToT Ha OCHOBE CHMHTE3arOpOB NPSMOro CHHTE3a
no rak HaseiBaemo# rexHonorum DDS (Direct Digital Synthesis) Bce
wWMpe MCnonb3yioTCA B pagnonioburenscknx pa3paborkax — aromy
criocobcTByeT HanWuYue crneunann3vupoBaHHbIX Mukpocxem. Ho
cobparb Takoi CHHTE3aTOp MOXHO, MCMONb3ys MUKPOKOHTpOAAeEp,
BO3N0XHWB Ha Hero Bce Heobxoaumeie pyHkymu. O TaKo# KOHCTPYK-
UMM reHeparopa paccka3aHo B npeanaraemMon crarse.

Tunoaan cTpykTypa DDS-cuHTezatopa
nokasaHa Ha pmc. 1. AkKKymMynsTop
¢assl COCTOMT M3 CyMmaTopa U [Byx pe-
TMCTPoB — Kopa ¢asel W kopa YactoTtel. C
KaXObIM TAKTOM Fryq perucTp koga ¢assl
anvHon N paspsnos nepesarpyxaetcs
HOBbIM 3HAYEHWEM, PABHEIM CTApOMY MG
COAEPXUMOE perucTpa Kofa 4HacToTel.
MameHeHue coaepxmmoro perncrpa ¢asu
ot 0 po 2" craBuTCH B COOTBETCTBUE M3Me-

wiar yctasoBku wactotel — 1,043 'y, amn-
AWTYAA BbIXOAHOTO CUHYCOMAANEHOro
curnana (perynupyemasi nnasHo)
0..1 B ("Buixop 2"). Kpome TOro, ectb
BLIXOAB! CUrHANa NPAMOYToNLHON GOPMbI
¢ TTN yposuamu ("Beixon 1") u nocto-
AHHOrO HaNPAXeHWs, NPONOPLMOHANEHO-
ro HanpsxeHuio Ha "Beixopge 3". Bone-
LWKMHCTBO Y3N0B W GYHKUMK ynpasneHvs
CUHTEe3aTopa peanu3oBaHbl Ha MUKPO-

Kon
Beixon,
HacToTel p | AgkymynaTop nay
::> :> ; :> LA OHY > F
thaast (sin) o
Takroesii | Fraa
fesepaTon Puc. 1
HeHuio ot 0 0o 2n ¢asul X dyHkumi sin X. [k U
YacTb cTtaplumx pa3psaos permctpa koga | L4
¢dasbl VMCNONL3YEeTCR Kak agpec pns | :-‘}'

BoiBopku M3 MN3Y, xpaHawero oTcuyeTsl
GYHKUMKM CUHYC. DTO OECTBWE, HaskiBae-
Moe ycedenuem koaa ¢asbl, yxyowaer,
KOHEYHO, CMEKTP IEHEpPUPYEMOro CUrHa-
Na, HO NO3BOJSIAET 3HAYUTENBHO COKPaTUTL
obkeM, 3aHMMaeMblid B NamsaT MUKPO-
koHTponnepa Tabnuuei cuHyca. OTcyeTbl
nocTynarT Ha Bxop, AN, npeobpaayowe-
O UX B CTYNEeH4aThlil curHan ¢ ormbatotiiein
cuHycompansHoi hopmel. DHY hopmumpy-
eT CUHycOWOaneHwblil curuan. Yactota
BeIXOAHOrO curkana F,, TakToBas 4actoTa
F, W COOEpPXVUMOE PErncTpa Koaa HacToTsl
M cBA3aHL! COOTHOLUEHUEM
M

F! = 2_N FA‘

CnexTp BeixoaHoro curkana DDS-cuk-
Teaatopa nepen ®HY ycnoBHO nokasaH Ha
puc. 2. B HeM, KpOMe OCHOBHOIO CUrHana
yactoToi F,, npucyTcTeyloT nobo4YHbIe
KOMMOHEHTBI, NPUYEM CWUIHaN 4acToTon
F.~F, MOxer umeTtb amnnuTyny, cpasHU-
MYI0 C amrnuTYAOM OCHOBHOIO CWrHana.
Orubaiowans CnekTpa COOTBETCTBYET
yrkumm sin X/ X. Wtpuxosoi nuHven no-
Ka3aHa xapakTepucTuka naeanbHoro MHY,
HeobxoamMmMoro ona GUNsTpauumM curHana,
LUTPUXNYHKTUPHOW — peansHoro. Ckar
XapakTePUCTUKN NEXUT MEXAy YacToTaMu
F,u F,—F,. Yem 6nixe F, K nonosuHe 4acTo-
Tol AMCKPETU3ALMK, TEM MEHBLLE OKaXeTca
wHTepean AF U Tem kpyde AonxHa ObiTh
xapaktepuctuka ¢wunetpa. lNogpobree o
DDS moxHo y3Hate B [1, 2].

Cxema ycTponcTBa NokasaHa Ha pwc. 3.
MakcumanbHana 4acToTa BeIXOAHOIO CUrHa-
na — 600 kM, MuHuMansHans — 1,043 M,

AYX upeansHoro punsTpa

AYX peantHoro GuneTpa

Orubatowan cnexTpa
Ha Beixoge DDS

AF

0 F 05, FoF, Fy Fef, 1SF, 2FF 2F,
\Puc. 2

e,

koHTponnepe DD1, paGotawowem Ha
CBOEI MakcumanbHOW TakTOBOW 4acroTe
20 MlNy, 3apaBaeMol KBApLUEBLBIM pe3o-
HaTtopom ZQ1. Ans MHAMKAUMK PEXUMOB
paboTbl U BLIXOAHOM YACTOTH NPUMEHEH
KK vHavkatop HG1 (oBe cTpoku no ase-
HaguaTb 3HakoB). YCTAHOBKY 4acToThl
OCYLLECTBNAIT C NOMOLLLIO BCEro ABYX
kHonok — SB1 "+" n SB2 "-". UAN
cobpaH No cxeme PeancTUBHON MaTpuLbl
R-2R (peauctoptt R5—R12, R14—R21),
CUIHaNBl Ha KOTOPYIO NOCTYNaKT C NUHWUIA
nopta D mukpokoHTponnepa DD1 (PDO —
mnagawmuid, PD7 — cTaplmia paspagsl).
Ha suixone LIAI (Touka coenuHesus
peauctopoBs R12 u R21) ¢opmupyetca
CTYNeH4aTwiil curHan ¢ amnnutyoon 5 B.
SMUTTEPHBIW NOBTOPUTENb Ha TPaH3UCTO-
pe VT1 cornacoBsiBaeT Buixoa LA ¢ Hu3-
KUM BXOAHBIM CONpPOTUBNEHMEM unsTpa
W [enaeT curHan Ha JIEBOM MO CXemMe
BblBOAE pe3ucTopa R27 CUMMETPUYHBIM

oTHOCWTENBHO OBLWero npoeoaa. Ans 310-
ro 3MUTTEPHLIA NOBTOPUTENL 3aNUTaH OT
nsyx crabunuaatopoe HanpskexHua 6 B
(DA2) u -5 B (DA3). Ha npyx OY — DA4.1 1
DA4.2 — cobpan akTueHsit RC-dunstp HY
nAToro nopaaka. K ero seixoay nogxioye-
Hbl GOPMUPOBaTENL NPAMOYTONBHOIO CUr-
Hana Ha komnaparope DA7 v perynsaTop Bui-
XOAHOTo HanpsxeHwa — peauctop R29, ¢
ABUXKA KOTOPOTO CWUIHan nocTynaer Ha
OKOHEMHBIA younuTene Ha OY DAS.2. Onn
YMEHBLUEHWA [IpKuTTEPa (ApoXaHus GpoHTa
M CNafa BbiIXOLHBIX NPAMOYTONEHBIX VM-
NyNLCOB) Ha BXOAE KOMNapaTopa yCTaHoB-
NEeH AononHuTENLHLIN dunstp HY R36C20.

WuTerpatop Ha OY DAB.2 komneHcupy-
€T OCTATO4HYI0 NOCTOSAHHYIO COCTaBNRAIo-
wyo Ha "Beixoge 2°. [ina uamepeHus
aMNIUTYaB BEIXOAHOMO CUrHana aHanoro-
BbiM WM UMbpPOBEIM BONBTMETPOM K
3TOMY BbLIXOAY NOAKNIOHYEH NUKOBLINA
[EeTeKTop NONOXUTENBHOIO HanpsXeHus,
cobpaHHein Ha OY DAS5.1 u DA6.1. Mo-
cTosHHas Bpemenn ueny R28C19 ewbpa-
Ha Tak, 4To0bl Ha 4acToTax B HECKONLKO
repL, NOKasaHua MaMepuTens "He Apoxa-
v, HO U He CAWLLKOM “oTcTaBanu” npw
BpaLLEeHU OCK NEePEeMEHHOro peauctopa
R29. MNutaeTtca npubop oT cTabunuanpo-
BaHHOro Bnoka nutavwa, cobpaHHoro nNo
CTAHOAPTHOW CXEME HA NOHMXAKOWEM
Tpavcdopmatope T1, BeinpaMuTEne Ha
avonHom mocte VD1 u craGunuaartopax
HanpsxeHns DA1—DAS. Hanpsixexsune Ha
mukpocxemsl DA4 w DAS noctynaer yepea
nononHutensHoie RC-duneTpol. YH1o0bl
chenate Harpysky seinpamutens Gonee
CUMMETPUYHON, NUTAKOLLEE HaNpPsKeHue
Ha ceeToanoas noaceeTkn XK nHamkato-
pa nocTynaeT ¢ KoHOeHcaTopa ¢unsTpa
C4 yepes TOKOOTrpaHWYMBAKOWME PEe3Unc-
Topst R13 1 R22. KoHTpacTHoCTh M3obpa-
XeHus Ha XK uHaukatope yctaHaenu-
BaKOT NOACTPOEYHLIM peancTopom R4.

MNporpamMma ona MUKPOKOHTPONNepa
Hanucawa B cpepe pazpabotku BASCOM-
AVR. MoxHO UCnonbL3oBate AEMOHCTpa-
LMOHHYID BEPCUIO, €e OrpaHudeHne no
CPaBHEHUIO C KOMMEPYECKOW — panuHa
KOAa NporpammMbl He [oNXHa NpesLIlLaTb
4 xbanT. [inA peanv3auvmn akkymynatopa
¢da3bl U xpaHewua Tabnuubl OTCYETOB
cuHyca BoibpaH  MWKPOKOHTponnep
ATmega 48, umelowmin Flash-namaTte Ko-
maHn obvemom 4 kbaint v O3Y 512 Baiir.
INpwn NPOEKTUPOBaHMIK CUHTE3ATOPAa B NEp-
Byl0 oO4epeabs Heobxogumo 6eino on-
pefenvTeca C paspaaHoOCTLIO peructpa
¢da3sl M oTcyeToB B Tabnuue cuHyca, a
Takxe ux Yicnom. Beinu BeibpanHsl perucTp
dase anvHon 24 paspana (N = 24) v tab-
nuua 13 256 BOCEMMPA3PROHLIX OTCHETOB.

Pervctpel r28—r30 mukpokoHTponne-
pa DD1 o6paayior peructp ¢asbi, r2s5—
r27 — perucTp Koaa 4acTtoThl CUHTe3arto-
pa. B cucTeme komana MUKPOKOHTpONNEe-
poe AVR napa peructpos r30 u r31 obpa-
3yeT ykasaTtens aapeca Z, ucnonk3yemsiii
HEKOTOPbIMKM KOoMaHgamu. Tabnuua cuny-
ca pacnonoxeHa B Havane O3Y no agpecy
100H. TporpamMmMa MUKPOKOHTpONnepa
oouH pa3 B Hadane paboTel BHYMCHSET
3HaYeHUs AN 3Tor TabnuuL 1 noMeLlaeT
ux 8 O3Y. M3 24 paapsgoe perucTtpa ¢assi
ans agpecauuy Tabnuubl MCNONL3YKTCH
TONLKO BOCEMb CTapLUMX, HAXOAALMNXCH B
r30. Takum o6pasom, ykasatens Z Bcerga
agpecyeT OAHO U3 3Hayenun B Tabnuue
OTCYETOB CUHYCA.
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BASCOM-AVR nosasonsiet BKOYaTL B
nporpammMy ¢pparmMeHThbl, HanucaHHble Ha
accembnepe. B Tabnuue nokasaH Takom
parmenT, peannayiolmin LM pPOBYIO YacTb
CUMHTEe3aTopa (BCcero BoceMb TakToB).

Mpu TakToBow vactote 20 My 1 pnu-
TENBLHOCTU LIMKNA B BOCEMb TAKTOB AaHHbIe
Ha BoiBogax nopta D obHoBnsOTCH Kax-
Asie 400 He, T e. Fy = 2,5 MIu. B cooTeet-
CTBUM C NPUBEOEHHOI Bhile dopMynoi
MUHUMANLHBIK - Wwar

fasm "Uncno flenctemne

M: 'TakTos

add r28,r2s 'l Cnoxexmue

adc r29,r26 . CnoxeHue € yyeToM nepeHoca

adc r30,r27 bk Cnoxexwe C yyeTom Nepeqoca

1d r24,r27 2 KocBeHHas 3arpy3ka k3 03Y no ykasatems Z
Out Portd , R24 '1 BwiBOA 8 nOpT D

rimp M ‘2 Nepexof K MeTke M (3auMknuearxue)

fend Asm

W3MEHEHUS 4acTOoThl
(npu uameHenun M
Ha eauMHuuy) cocTa-
sut 0,1490 Mu. Ons
NAaHHOM TaKTOBOWM 4a-
CTOTHI wWar uamexe-
HWS 4acTOTHl reHepa-
TOpa KpaTHbIA, Ha-

Paameluenue Tabnuusl otcuetos 8 O3Y
NO3BONAET CIKOHOMWUTE OOMH TakT, No-
CKONbKY KomaHaa lpm 3arpy3km 3 namaTtu
nporpamMm BLINONHAETCA 3a TPW TakTa.
Kpome Toro, ans paamelleHmns Tabnuusl B
namaTu NPOrpamMm NPULLNOCs Bl cCHavana
BbIMUCNUTE €8 OaHHBIE, COXPaHUTb WX B
cdaiine, notom u3 ¢aina NOMeECTUTL B
nporpaMmMy ¢ nOMoLLLK onepaTtopa DATA
W NOAperynupoBaTth WX PacnonoxeHuwe B
NamaTK Tak, 4ToOkI Ha4ano Tabnuusl oka-
3aN0Ch MO HYXHOMY aapecy.

npumep 1y, nony-
YUTb HEBO3MOXHO, MOCKOMbKY TOraa no-
TpebyeTca uamensaTe M waramu 6,710. Ho
M MOXET BuITh TONBKO LENBIM YUCNOM, NO-
3TOMY BHIDpaHo Gnuxaiwee uenoe (7), u
reHepupyemMas 4acToTa nony4aeTca Kpar-
Hoin 1,043 My, Ons nonydeHus "kpyrneix”
3HaYeHU cneayeT NPUMEHUTL KBapUEBbLIi
pe3oHaTop Ha 4acTOTy, 3Ha4EHWE KOTOPOW
PaBHO CTerNeHW Yncna 2, Kak 310 CAenaxo,
Hanpumep, B [3].

MakcuManeHan BeIxoaHas 4acTora re-
HEPaTopa He MOXET NPEBLILLATEL NONOBUHY

4acToThl AuckpeTusauuu, T. e. 1,25 My
(npu atom @HY pomkeH BbiTe waeans-
HbIM). 410661 ero MOXHO BLIN0 peanuso-
BaTb HA NPaKTUKE, 3Ty 4acTOTy NPUXOLAWT-
A BuIBMpaTh CYLECTBEHHO MeHbluel. B
faHHOM cnydae Obiny BoiDpaHsl Makcu-
maneHas reHepupyemas yactorta 600 kly
v GuneTp Yebuiwesa ¢ HacToTol cpesa
800 kly, M HEPaBHOMEPHOCTLIO Xapakie-
PUCTUKKM B nonoce nponyckanus 1 ab. Me-
Toomka pacyeta GpunsTpa C Takow Xxapak-
TEpUCTUKON NpueeneHa B [4].

Cnenyet OTMETUTE, YTO ANrOpPUTM NPo-
rpaMmMmel He 3aBUCUT OT NPUMEHEHHOrO
LIAI, a Takxe 0T KOHKPETHOW peanMaaumm
®HY, osa MoxeT GbiTL NErko aganTMposa-
Ha K apyromy AVR-MWKPOKOHTpONnepy
NPV HANKHKUK Y HEro AOCTaTOYHLIX pecyp-
coB. Takxe Nerko 3actasutk ee paborark
C KBapuesbiM pPe30HATOPOM ApYyron
4acToThl, NPOCTO NEpecyYnTas Lwar uame-
HEHWMA YACTOThI U BHECH HOBOE 3HaYyeHue B
nporpamMmy.

MNMocne BrkmoveHus ycTpoicTea Ha XK
WHAMKATOPE B TEYEHWE TPEeX CekyH[f OTO-
Bpaxaetcs Haanucs "DDS SINTEZATOR™,
3aTeM B NEPBOIA CTPOKE NOABATCA TPW



TUPE, 3TO 03HAYAET, 4TO BLIXOAHOIO CWr-
Hana HeT, @ BO BTOPOA — YyCTaHOBNEHHasn
vyactora — "F=001,000 kMy". Mocne
KPATKOBPEMEHHOIO HAaXaTUA HA KHOMKY
SB2 "—" B BEpXHEl CTPOKE NOABNATCS
TPW CTUNW3OBAHHbLIX 3HAYKa CUHYCOWMAKI
v HOPMUPYETCH CUrHan Ha yCTaHOBNEH-
HoW YacToTe. [ins ee nameHeHUA KpaTko-
BPEMEHHO HAXUMAaIOT Ha KHONKy SB1 "+
W reHepauus npekpawaercs (B nepsoi
CTpOke — TpW TWpE), BO BTOPOA — "HY-
neeas” sacrtota "F=000,000 xklMy". Kyp-
COp MNPY 3TOM HaXOAWTCH B NO3ULIMK KPaun-
HEro NeBoro Hyna (crapwwii paspsa).
Haxatvem Ha kHonky SB1 "+" uudpy B
3TOM pas’prae LUWKIUYECKU M3MEHSIOT OT
0 go 6. CmeleHre Kypcopa Bnpaso OCy-
LecTBNAOT kHONkon SB2 "—", 1 aarem
HaxaTuem Ha kHonky SB1 "+" ycranasnu-
BaloT umdpy ot 0 ao 9. Korpa kypcop oka-
XercA B mnaawem paspsge w Gyper
Haxarta SB2, B Nepsoii CTPOKE MNOKBATCA
TPW 3Ha4YKa CUHYCOMAOB — NeHepaTop Hav-
Het paboTaTk Ha YCTaHOBNEHHON YyacToTe.
Ecnu B crapwem paspane ycraHOBUTb
umdpy 6, TO NPKU HaxaTu Ha KHoNky SB2
""" cpasy HAaYHETCA NeHEPAaLMA HA Mak-
cumaneHoin vacrote (600 kl'y). Ecnun xe
BO BCEX pa3pafax no owwubke okasanucb
HY/M, BEIXOHOMO CUrHana He By et v kyp-
COp BEPHETCA B CTapLUMiA pa3psa.

1B/ aenersie
v / genersie

S

BONbWWHCTBO peTtanei ycTponucTea
CMOHTMPOBAaHBI Ha MakeTHOW ne4yaTHOn
nnarte paamepami 100x80 MM € MCNONL-
30BaHWEM NPOBOAHOIO MoHTaxa. MHaovka-
TOp, NepemeHHblii peanctop R29, sunka
XP2 u TpaHchopmarop T1 coeguHeHsl C©
nnaTton WM30NMPOBaHHLIMK  NPOBOAAMW
(puc. 4). lNpuMeHeHsl NOCTOAHHBIE pe-
aucropel MNT, C2-23, nepemexHblin 1
NoOACTpoeYHbIA — nobble rpynnel A (ans
WUMNOPTHBIX — B), OKCUAHLIE KOHOEHCA-
Topst — K50-35 nnn uMnNopTHele, OCTanb-
Hole — K10-17. Konpgencarop C17 co-
CTaBfIeH U3 [ByX NapanensHo CoeaMHeH-
Hbix eMkocTbio 2200 nd® v 240 n®. Kom-
napatop LM311P 3amenum Ha KP554CA3,
HO YWCNO BLIBOAOB W LIOKONEBKA y nocnes-
Hero apyrve (kopnyc DIP14, a ne DIP8).
TpanaucTtop KT3102IM MOXHO 3aMEHUTL
Ha noboii na cepum KT3102 ¢ koadpuum-
E€HTOM yCUneHua no Toky He mexee 200.
Kxonku SB1 n SB2 — nio6ele manoraba-
PUTHLIE C CAMOBO3BPATOM, KBAPLEBLIN
pe3oHaTop — HC-49U.

Peavctopul R-2R marpuubl (R5—R12,
R14—R21) cnepyeT npeasapuTensHo No-
nobpate MakcuMmansHo TodHo. Tpancdop-
matop T1 ponxed obecneuvsars nepe-
MEHHOE HaNpPAXEeHWe Ha BTOPWYHOW 0b-
moTke 2x(9...11 B) npu toke oo 300 mA.
WHamkatop HG1 WH1202A ¢dupme Winstar

6bin BLIOPAH UCXOAA W3 €ro CPABHUTENBHO
Hebonbwux rabaputHeix paamepos. Mo-
CKOMNBKY Y HEFO Ha pasbEeME OTCYTCTBYET
BbIBOA, COEBOMHEHHBIA C KATOOOM CBETO-
AMOOAa NOACBETKKW, NPW MOHTaXe coepu-
HUTESILHBIE NPOBOLA NPUNanBaIOTCA NPs-
MO K BLIBOJAM KaTofa v aHoaa Henocpep-
CTBEHHO Ha NNare, Npu aTom Heobxoamumo
yOANUTEL Nepemetky J1 Mexay aHoaom u
passemom (pmc. 5). BaameH atoro uHam-
Karopa MOXHO NpUMEHWTL NGO aHano-
ru4HbIA (aee cTpoku no 12 unu 16 cumeo-
NOB) C KOWTPONNEepoM, COBMECTUMLIM C
HD44780. Bce MMKPOCXEMEI, KPOME CTa-
BUNM3aTOPOB HANPAXEHWRA, YCTAHOBNEHH
B naHenu. Crabwnuaatopst DA1 v DA3
cHabxeHbl pebpucTeiMK TENNOOTBOAAMUN
nnowaaeto 10...20 cm®.

MNpwu npaBunbHoil cbopke U nporpam-
MUpoBaHuK unppoeas YacTe Npubopa Ha-
naxuBaHua He Tpebyer. Ecnu ucnonsay-
eTcs nporpammartop BASCOM-AVR, To no
nytv Options—Compiler—Chip—LCD cne-
AyeT NpaBuiBHO YKa3aTk TUN MUKPOKOHT-
ponnepa v ero BelBOAbl, K KOTOPLIM NOA-
knoveH XK uiaukatop. Npw nporpaMmm-
poBaHWW Han0 YCTAHOBWUTL KOHQUrypa-
UMIO, 3a0a10LLYI0 pexmuM paboTkl C BLICO-
KO4aCTOTHBIM KBapLIEBLIM PE30-
HaTopom 6e3 sHyTpeHHero aene-
HWUA 4aCTOTel HA BOCEMb: pacuiwn-
peHHbl DalT KoHdUrypaumm —
BCE eAuHWUBl (MCXOOHOE COCTOS-
Hue), crapwmi banr — 11011111
(RSTDISBL=1, DWEN=1, SPIEN=0,
7 WDTON=1, EESAVE=1, BODLE-
VEL2=1, BODLEVEL1=1, BODLE-
VELO=1), wmnapwwian Bait —
11110111 (CKDIV8=1, CKOUT=1,
SUT1=1, SUT0=1, CKSEL3=0,
CKSEL2=1, CKSEL1=1, CKSELO=1).

Kpome OCHOBHOW Nporpammbi
M48B.bas, paspabortaHa ynpo-
weHHas TecToeas nporpamma
M48 _test8.bas, npw vcnonsao-
BaHuW koTopoin ¢opmupoBaHne
CUHYCOMAANBHOTO CUrHana ocy-
LECTBNAETCH NO BOCBMMW TOYKAM.
MNPy NPUMEHEHUW NOCREAHER NPOTPaMMb
nocne BKMIOYEHWA W HAXaTWA Ha KHOMKY
SB2 Ha neBOM N0 CXEME BLIBOAE PE3NCTO-
pa R27 npucyTCTBYET CWrHan, ocumnno-
rpamMma KOTOpPOro nokasaHa Ha pumc. 6.
MNporpamma M88.bas npenHasHaveHla
[NA YCTPOMCTBA C MWKPOKOHTPONEDOM
ATMEGABB-20, npyn 3TOM MakCUMansHas
BeIXOAHAR YacToTa cocraenaeT 400 kiy.

NUTEPATYPA

1. Puawko J1. DDS: npsmoit undpoBoil CuH-
re3 yacrorel. — <http://www.legoslab.ru/
s6/DDS_1.htm>.

2. A technical tutorial on Digital Signal
Synthesis. <http://www.analog.com/
static/imported-files/tutorials/
450968421DDS_Tutorial_rev12-2-99.pdf>

3. Octpoyxos H. leveparop dhukcuposau-
HEIX 4aCTOT W LYacTtotomep. — Paawo, 2007,
Ne 11, c. 24—27.

4. Yeneuckuia B. AxruBruie RC-unetpr.

B nomouwb panuonioGurenio, eoin. 92. — M.:
Wan. BOCAAD CCCP, 1986, c. 57—66.

OT pegakumy. YnoMaHyTHE NPOrPaMmb
ANA MUKPOKOHTPONNEPa CUMHTEe3aropa Haxo-
AArca Ha wawem FTP-cepeepe no agpecy
. <ftp://ftp.radio.ru/pub/2009/11/dds.zip>.

Pegaxtop — M. Hewaes, rpaghma — M. Heyaes,
¢oro — asropa
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C. KOCEHKO, r. BopoHex

Hoean mukpocxema VIPer17 ¢pupmbr STMicroelectronics nosso-
Nn9eT CTPpouTs MMNYNLCHBIE HUCTOYHUKW NUATAGHUA MOLHOCTbLIO A0
12 Bt ¢ Beicokum Kl » cBepxmanbim norpebneHuem sHepruv B
waywem pexume (He 6onee 50 MBT). Mukpocxema cofepxuT ane-
MEHTbl 4BYX HE3aBUCHUMbIX KOHTYPOB yNpaBleHus BbIXO4HbIM Harnps-
XeHuemM M [Ba KOHTYpa OrpaHUYeHWUs ToKa KOMMYTUpYIoLWero TpaH-
3MCTOpa, 4TO 3HAYUTENIbHO NOBLIWAET HAAEeXHOCTb 6/10Ka NUTaHUs.
Ho Bocnonb3oBatTeCcs NpeuMylLleCTBaMK 3TOW MMKPOCXeMbl HENIEerko:
OHa He BxoAuT B 6a3bl AaHHLIX NPOrpamMmM aBTOMaTH3WPOBaHHOIO
NpoexKTHpPoBaHUsa, BECbMa C/IOXEH pexoMeHAyeMblid (pupmoki-npo-
u3sogMTENeM pacyeT CONnpoOTHUBIIEHUS] BHELUHUX pe3ucTopoB. ABTop
npegnaraemol cTaTey B npoyecce pa3paborku UAI ycnewno npe-
ogonen aTM TPYAHOCTHU C MOMOLYbIo nporpammel VDS v anexrpoHHOH

rabnuysl Microsoft Excel.

koHue 2008 r. cemeiicTBo cneyuanv-
3WMPOBaHHbBIX MWKPOCXEM ANA WUM-
NyNLCHBIX WMCTOYHUKOB nutanus (UKI)
NONOAHWAOCE HOBBIM MOKONEHWEM —
VIPerX7. HoBble MUKPOCXEMBI CYLLIECTBEH-
HO oTnu4aloTes ot VIPerX2, xota oTHoCAT-
CH K TOW Xe rpynne mMoLHOCTU. BHYTpEH-
HAR CTpykTypa mukpocxembl VIPer17 w
NPUHUMNG noctTpoerns MU Ha ee ocHoBe
noapobHo onucaws B [1].
Cxema manomoiuHoro UMM Ha mukpo-
cxeme VIPer17 noka3ana Ha pmc. 1.

BrixoaHoe conpotuenexue, Om
KNA, %, HemeHee . ................

Mukpocxema DA1 VIPer17HD obec-
neyveaeT BaxHbe QYHKUMOHANBHBIE 0CO-
BeHHocT MUM: yCTOMYMBOCTE K NOBLILLIE-
HUWIO HanpskeHnus ceTw Bnaropaps BLICO-
KoMy npofBueHomy Hanpsxewuio (Gonee
800 B) komMyTMpYIOWErD TPaH3MCTOPa;
pPEryupyeMoe 3aulMTHOE OTKIIOYEeHUe
WWUM npy CHUXEHWW CETEBOIO Hanpsaxe-
HUa menee 140 B v nocnenylowee agro-

HOCTMW M3My4aeMbIX NOMEX; CYLLLECTBEHHOe
CHuUxXeHne noTpebnaeMoil MOLUHOCTK
(meHee 30 mBT npu ceTeBoM HanpsxXeHun
220 B, 50 mBT — npu mMakcuUMansHoM ce-
TEBOM HanNpsXeHuW) B AEXYPHOM pexumMe
(standby).

Mpegnaraemein MMM — obpartHoxono-
BbIn npeobpasoBarens, NPURUMN Oei-
CTBMA KOTOPbIX OnucaH B [2]. MNpw ero pea-
NM3aLMKM BO3HUKNO HECKONBbKO Npobnem.
OcHOBHas — OTCYTCTBUME 3TOM MUKPOCXE-
Ml B Baze AaHHEIX NporpaMmMbl aBToMaru-
3MPOBAHHOIO NPOEKTUPOBaHUA MMITYILC-
HEIX MCTOYHMKOB nuTanuma VIPer Design
Software (v.2.24) [2]. Opyras npoGnema —
CIIOXHBII pacyeT CONPOTUBIIEHUA 3a0ai0-
wux pexum peauctopoe R1—R5. Pac-
CMOTPUM NMYTU PELUEHUA 3TUX NpoBnem.

BLINONHUM NPOEKTUPOBAHWME UMNYNBC-
Horo Tpawcdopmatopa T1. Bubepem
marumtonpoeon KB10 w3  deppura
2500HMC1. 3anyckaem nporpammy VIPer
Design Software (v.2.24). B okHe Input
Parameters ycraHasnusaem crtaHnapt-
Hble Npeaensi U3MEeHeHWs CETEeBOro Ha-
npaxexus 220 VAC Range (176...264 B),
ONA BbIXOAHBIX NapaMeTrpoB B  OKHE
Parameters Mains Output suGupaem
BbixOAHOE HanpsxeHue 9B 1 Tok 1 A. B
okHe VIPer and Regulation Parameters
ocTasnseM BbiDpaHHYI0 NPOrpammoin no
ymonuanuio mukpocxemy VIPer53, vo B
none Reflected Voltage smecto 3naue-
HUA "no ymondanui" 80 B yctaHoeum
150 B. lMone gns 4acToThl KOMMYTaLMu
Switching Frequency 3anonium 3xaue-
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TEXHWYEeCKHWe XapakTeprCTHUKK

HanpsxeHue nurarowein cerm,
B

______________________ 176...244
Yacrtora npeobpa3oceaHus,

LT 115
BuixopHoe Hanpaxenune, B ... ........ 9
BLIXOOHOM TOK, A .. ov i cniienennns 1
AMNNUTYAA NYNLCAUWIA BEIXOL -

HOro Hanpaxenus, mMB, He

BONBE ...ttt 10
Koagpuument crabunuaaumm

NO HANPAXEHWIO, HE MEHEE 2000

Gonee 184 B (Tak HasbiBaemas (yHKLMA
Brown-out); "MArkuin® nyck anuvtens-
HOCTbIO 8,5 MC; KOHTPONb Kaxaoro wm-
NynsCa BeIXOOHOIO HaNpPRXEHWs 1 3aiuT-
Hoe oTknYerre MU nocne npessilueHua
3a0aHHOTO YPOBHA B HETHIPEX MMMNYNbLCax
nogpaa; aBTOMATUHECKOE OTKMOHYeHWe
npw BO3pacTasuK TeEMNepaTypsl KpucTan-
na MuKpocxemsl cewite 160 °C v nocne-
OyoUee BKMIOYEHWE NOCNe OCThiBaHUA A0
130 “C; HW3KO4ACTOTHaR MOAYNALMSA Yac-
TOTel Npeobpa3oBaHMa C LENbI0 3Ha4-
TENBHOIO CHWXEHMA CNEKTPansLHOW NNoT-

Transformer Design oTMe4aem nyHKT
User Defined, a 3atem 3anonuaem none
Primary Inductance 3xauexsviem 2,52 M.
B paspnene Winding Turns otmeqaem
nyHkT Force Input Turns v 3anonHsem
none gna nepeu4Hoil obmoTku Input Yuc-
nom 64. OrmeTtve nyHkTol Fixed B paspe-
nax Core Size v Core Material, suibupaem
RM10 u N67 coorserctBeHHO. Haxae Ha
AKpaHHyo knaeuwy Apply, nony4aem KoH-
CTPYKTMBHbIE faHHble TpaHcgopMmatopa:
nepsuyHan obmoTka (1) — 64 BuTka npoBona
avametpom 0,41 mm, BeixopHas (ll) —



PacyeT 3a0aioWmy pexum peancropos 1
8 WHIN Ha mukpocxeme VIPer17?

KoHTpOns HaNpRXEHUA CETH I

Hanpswerwe otemoverma WAN, B .'I

Hanpasenne exnovenun UAN, B

Conpotuenesve peaucropa R1+ R2, kOm 3646

Conpotuanesve peawcropa R3, kOm 8,5
KoHTpons ToKa W BLIXOAHOIO HanprRweHus

YKCNO BUTKOB BEIXCAHOW OOMOTKM

Yucno auTkos oBMOTIM CBA3W

MNMpegensHoe BEIXOAHOE Hanpskenwe, B

Manexwe HanpsweHus Ha auoae VD6, B

MNapexwe Hanpswexus Ha awoage VD2, B

Koathep A BbIX. HaN

KoadupuuMenT NpeaensHOre 3HaYeHns ToKa

ConpoTvenexye pesuctopa R4, kOm

Ero sufpanroe 3Havenue, kOm

Conpotueneswe peaucropa R5, kOm

Puc. 2

5 BUTKOB npoBoga avameTtpom 1,8 mm,
obmotka ceaam (Il) — 8 BuTKOB NnpoBofa
avametpom 0,07 MM, HemarHuTHbIA 3a-
30P Ha UEHTpansHoM kepHe — 0,19 mm.

B nepeoM KOHTYpE OrpaHuyeHue U cTa-
OMNU3aLMI0 BLIXOOHOTO HanNpPsXeHWs Bbi-
MONHRET Y3en oTpyMuaTensHol obpaTHoK
cBA3K ¢ BuIxoaa UUIM Ha sxon FB mukpo-
cxembl DA1. 3TOT y3en coaepXuT onTpoH
U1, mukpocxemy DA2, peauctopsl R6, R7,
R9—R13 u koHgeHcaToput C6, C7, C12.
Y3en He umeeT Hukakux ocobeHHocTel no
CpaBHEHUIO C aHanoramu, onuUcaxHHbLIMK B

NEepBOro KOHTYpa 3aluTel NO TOKY CTOoKa
KOMMYTUPYIOLLErO TPaH3MCTOPa.

O6moTtka cesam (ll) vcnone3oeaHa
TaKxke ans nutadus mMukpocxemsl DAT.
BeinpsimnenHoe auopom VD5 u crnaxeH-
Hoe koHgeHcaTopom CB8 wHanpsxenue
aToi 0O6MOoTKM NopaHo Ha Beieoa Vdd Muk-
pocxemst DA1 oTHOCUTENEHO ee obulero
npoBoga SOURCE (oH e BbIBOA MCTOKA
KOMMYTUPYIOLLErO TpaHaucTopa).

Paccuuraem cONpoTUBREHWA 3a0al0-
wux pexum peauctopos R1—R5. B cnpa-
BOMHBIX fa@HHLIX HA MUKpocxemy [1] npu-
BEAEHbI COOTBETCTBYIOLME YPaBHEHMUS.
MpegnonaraeTcs, 4TO NOCNE OPUEHTUPO-
BOYHOro BLIGOpa CONPOTUBNEHWIA 3TUX
Pe3ancTopoB HeoBX0AMMO NOACTABUTE UX
3HaYeHWA B Npepnaraemyll CUCTemy
ypaBHEHWi, a 3aTem pellnTb ee OTHOCK-
TENEHO MCKOMBIX 3HAYEHMIA HaNPRXeHWs 1
Toka. B 3aBMCUMMOCTM OT NONYHEHHBIX
peaynsTatoB  MoryT  noTtpeboBarkes
NOBTOPHbIE BoivucneHun. OpgHako aTty
PYTUHHYKD MHOTrOKPaTHYIO BbIMMCNUTENb-
Hy10 paboTy MOXHO NOPYYUTE KOMIMBIOTE=
py. Ana 3atoro astopom paspabotana
anekTpoHHaa Tabnuua VIPER17.XLS —
nokymeHt Microsoft Excel.

Bup tabnuusl nokazad Ha puc. 2. 3e-
NEHbIe RYekN COQEPXaT UCXOOHLIe aaH-
Hble. B XenTeix fueikax BLIBEOEHLI pe-
3ynLTaThl Pac4eToB, aBTOMaTU4ECKW W3-
MEHSIOLUMECA NOC/NE KaXOoW KOppPeKkTu-
POBKWM MCXOOHBIX AaHHBIX. MpUBENeHHbI B
Ka4ecTBe NPUMEpPa pPacHET MNOKa3bIBaEeT,
4YTO AN peanu3auvm  3alWTHOro
oTknovenna UM Ha sueopn, BR mukpo-

Conportvenenne  peauctopa R4
5,1...100 kOM onpegensier MakCcumans-
HbIIl TOK KOMMYTUPYIOLLEro TpaHaucTopa
Ha ypostxe 0,1...1 oT NnpeaensHoro aHaqe-
Hus 0,4 A NepBOro KOHTypa or paHuyeHns
ToKa. Hanpumep, kak nokasaHo Ha puc. 2,
AN OrpaHuydeHus ToKa Ha YypoBHE
0,95x0,4 = 0,38 A cneayer BuibpaTh peau-
crop R4 conportuenenuem 46,1 kOM unu
npuHaTe Gnuxainwee 8 pany E24 crax-
papTtHoe sHaueHwe 47 kOMm. Mukpocxema
VIPer17 conepxuT Takxe BTOPOWA KOHTYD
orpasM4eHns Toka Ha ypoede 0,6 A.

Mcxops M3 COOTHOLLEHWSA YMCNa BUTKOB
BbIx0aHo# Il v BcnomorartensHow | obMoTok
UMNYNBCHOMO TpaHchopMaropa, a Takxe
NPenena BLIXOAHOIo HanpaRXeHWs BO BTO-
POM KOHTYPE OrpaHuHeHna/cTabunmaaumm
(9,5 B), nporpamma VIPER17.XLS onpe-
[enuna conpoTuenexve peamctopa R5 —
205,2 kOM, y4UTHIBAs NPAMOE nNageHue
HanpPsAXeHWs Ha BeINPAMUTENBHBIX AUoaax
B Lenu BTopuyHoid obmoTkmn (VDB) v ob-
MOTKM ceasm (VD2). Ecnu ewisopn CONT
MUKPOCXEMBI OCTaBUTk CBODOAHBIM, B
NEPBOM KOHTYPE TOK CTOKa KOMMYTUPYIO-
wero Tpanauctopa Gyaert orpaHvyeH Ha
makcumansHoM ypoeHe 0,4 A u He Byner
pabotare BTOPOW KOHTYP KOHTpONs
BbIXOAHOIO HANPSKEHWUR.

MNeyartHas nnarva (puc. 3) BLINONHEHA
Y3 ABYCTOPOHHE ONLrUPOBAHHOMO CTEK-
noTekcTonuTa TonwmHoi 1,2...1,5 mm. Ha
NPOTUBONONOXHLIX CTOPOHaX NNaTtel NPo-
BOAHWKW COEQUHAIOT ABYCTOPOHHEN Npo-
nakoin BeIBOAOB COOTBETCTBYIOWMWX arne-
MeHTOB. B oTBEpCcTUE Ne4aTHoro NnpoBog-
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Puc. 3 70

crarbsx [3, 4]. Bo BTOpOM KOHTYPE Hanps-
*eHue obmoTku ceasu (Il), BeINpamnex-
Hoe auopom VD2, yepes genutens RSR4
noctynaet Ha Bxog CONT mMukpocxems!
DA1, 4TO NPUBOAMT K OrPaHUNEHWIO U CTa-
GuAM3aumMK HanNpPaXeHWs aToin 0BMOTKK,
KOTOpOE NPONOPLUOHANBLHO BbIXOAHOMY
Hanpsxenuio MANM. Tak ocyllecTenseTca
ACNONHUTENBHBEIA KOHTPOMAb BBLIXOAHOIO
HaNpPAXeHWa B KaXAOM WUMMyNbCe, 4To
CYLLECTBEHHO TNOBLILAET HAaAEXHOCTb
WUMN: ox octaetcs pabotocnocobHbiM U
€ro BbIXOAHOE HanpsXeHWe cTabunbHo
naxe npu obpuiBax yenei ontpoxa Ul u
Mukpocxemel DA2. Peauctop R4 ewinon-
HSET elle oaHy GQYHKLMIO: ero ConpoTUB-
NeHWe onpeaenseT nopor cpabartbiBaHus

CXeMbl CnedyeT Nopats BhINPAMAEHHOE
HanpsHKeHWe CeTn Yepes aenurens, obpa-
30BAHHLIA NOCNENOBATENLHO COEAVHEH-
HeIMK peaucTtopamu R1 1 R2 cymmapHbim
conpotueneHwem 3646 kOM w peaucTo-
pom R3 — 8,5 kOm. MNpu 3ameHe 3Tmx
3Ha4yeHun Ha craHgaptHole 3,6 MOM u
8,2 KOM ypOBHW BK/HOHEHUS W BLIKNKOYE-
Hua UMUIM cMewanTcAa HecywecTBeHHO.
Ecnu B npouecce BeYUCNEHWA CONPOTUB-
neHwn peauctopoe R1—R3 nonywunuce
oTpULaTeNbHbBIMK, Heobxoaumo yBenu-
YWUTb PA3HOCTb HANPAXEHWIA BKNIOHYEHWS U
BolkmoueHna. Ecnv 3awmtHOE oTKo4e-
Hue MUI He Tpebyertcs, BeiBog BR Mukpo-
cxemsl VIPer17 cnepyeT coegvHuTb C
obuwmm npoeoaom ee nutaqma SOURCE.

HWKa, COBAWHEHHOIO C BeiBOgamn 13—16
mukpocxemel DA1, cneayeTt BcTaeuTb OT-
pPEe30k NPOBOAA W NPUNaATb ero KOHUBI K
neyarHbIM NPOBOAHMKAaM C 00enx CTOPOH
nnatel. [Tnata ¢ pacnonoXeHHEIMW Ha Heid
AeTtansamu nokasada Ha ¢oTo (puc. 4).

B npouecce MarotoBNEHWA PEKOMEH-
AOBAHHOTO NPOrPaMMon MMNYNbCHOTO
TpaHcdopmaropa T1 sBrayane Gwina Ha-
MOTaHa nepsas cekuuws .1 nepeuyHON
obmoTkmn ua 35 sButkos nposoga N3O
avamerpom 0,41 mm Be3 MexcnolHom
waonsauun. 3atem nposonom MN3B-2 aua-
meTpom 1.4 MM Ha NopxopsLLER onpaeke
HamoTaHa BeixopHas obmotka Il v ycra-
HOBJIEHA HA NEPBYIO CEKUMIO, MOCHE Hee —
obmoTka cesau Il nposogom M3B-2 auwa-
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metpom 0,1 MM, nocnepHeit — BTOpas
CEKUMA NepemuyHOn 0bmoTkm 1.2 13 29 aut-
koB. Bce 06MOTKM M30NUpOBaHLl Apyr OT
Apyra ABOVWHBLIMKM CROSMU NakoTkaHu o6-
wieit Tonuwxoin 0,1 MM, [Ans nony4eHus uH-
AykTMBHOCTH 2520 MKIMH Nporpamma pexko-
MEHOOBaNa oauHapHblid 3a3op 0,19 MM Ha
UEHTPaNEHOM KepHe, DKBUBANEHTHEIA pe-
KOMEHAOBAHHOMY 3a30p ObinN NONyyeH ¢
nomousio sctasok 0,08 mm Ha LeHTpan-
HOM W HapyXHOM KepHax (nBa 3asopa
YMEHBLLUEHHOW NPUMEDPHO BABOE [ANWHBI
BMECTO OAWHAPHOI0), U3MEPEHHas WH-
OYKTUBHOCTE cocTaeuna Tpebyembie
2520 mklH. TpauchopmaTtop T1 3akpen-
NEH NAKo MOHTAXHLIX KNWNCOB B COOT-
BETCTBYIOLUME OTBEPCTWUA MNEe4aTtHoWn nna-
Thl. ITOT TPaHCHOPMATOP MOXHO BbINON-
HWTBL W Ha APYroM MarHMTonpoBoae, Kak
pexkoMeHaoBaHo B ctaTtee [5)], HO B 3TOM
cny4ae NpUOeTCs W3MEHWTb Pacnonoxe-
HWE NPOBOOHWKOB Ha NEYaTHON nnare.

kak bonee pnocrynHas, 4em VIPer1 7HN ans
MOHTaxa B oTBepcTuA. Kak pekomenaosa-
HO 8 [1], TENNOOTBOAOM ANA MUKPOCXEMLL
NOBEPXHOCTHOIO MOHTaXa CRyXar meTan-
NWU3VPOBaHHLIE NNOWAAKW HA NEeYaTHoM
NNaTe co CTOPOHbI 3NEMEHTOB, COBAMHEH-
HblE C BBIBOAAMW MCTOKa 1 CTOKA KOMMY-
TUPYIOWEro TPaH3aucTopa MUKPOCXEMbL.
BmecTto VIPer17HD MOXHO NpUMEHWTH
VIPer17HN, Ho npu atom notpebyerca
W3MEHEHWE NEYaTHON NNaThbl.

Auonsr VD3, VD4, VD6 yctaHoBneHbl
NepnexHanKyNApHO NNaTe u CoeMHeHbI NO
CXEME HaBeCHBIM MOHTAXOM. 3allMTHBIN
ovon 1.5KE440 (VD3), aeMndupyoumn
BLIOpPOCH HANPAXEHWR WHOYKTUBHOCTU
paccesHua Nepeu4HON OBMOTKM Tpalc-
(opmaropa, A0NYCTUMO 3aMEHUTE LIENBIO
W3 napannensHo COeauHEHHEIX peaucTopa
MNT-2 conporvenedvem 15 kOM 1 koH-
AeHcatopa emMkocTetd 6800 nd ¢ HoMuK-
HanbHbLIM Hanpsxesem He meHee 1 kB.

Hanaxusanne WWUN

3aKNI04aEeTCA B YCTAHOB-
KE BLIXOAHOrO Hanpaxe-
HWUA NOAGOPOM PE3UCTO-
pa RY, a Takxe npoeep-
Ke 3aliMTHOro OTKIoYe-
HUS NPU NEPETPY3KE U
CHUXEHWW CETEBOro Ha-
NPAXEHWUS.

Wenerranma UAN no-
Kazanu ero BbICOKUE
:aKcnnyaTauuoHHue na-
pameTpbl: Npv  HOMWU-
HAaNbHOM TOKE Harpy3Ku
1 A TOK CTOKA KOMMYTU-
PylOLWEro Tpadancropa
He npesbiwan 0,3 A, pa-
tora npoucxoauna
TONBKO B PEXUME npe-
PLIBUCTOrO TOKA BO BCEM
WHTEpBAane CETEBOro Ha-
npaxenua 176...264 B
Bea neperpesa MWKpO-
cxembl. Tonbko korpa
BbIXOLAHOW TOK NpPEeBbi-

Opoccens cetesoro ¢dunetpa L1 — ot
HEWUCTPaBHOIO WMNOPTHOrO 3apSaHOro
yCTpOWUCTBa ANA ManorabapuTHbIX akkymy-
naTopos. OH HAMOTaH Ha MarHMTONPOBO-
ne E13/7/4 ¢ neyxCeKUMOHKBIM KapKacoMm
LBYMSA Nposofamy (Kaxasll — B CBOEn

CeKuMn) [o  3an0NHEHMA  kKapkaca.
MNameperHas WHOYKTUBHOCTE  KaXnoi
obmoTkn — 60 MIH. Mpu camocTosTens-
HOM WM3rOTOBMEHUM MOXHO WMCMOML30BaTL
nposon M3B-2 puametpom 0,12 mm.
JonycTUMO NPUMEHWUTE ABYXCEKLMOHHBLIN
Opoxesoit marvuTonposon 614, MKayk-
TMBHOCTL gpoccens L1 ocoboro sHasveHus
HE UMEET, BaXHO, 4T00kI oHa Okina gocra-
TO4HA A9 HOPMANEHOro GYHKLMOHUpOBA-
HWA ceTesoro puneTpa. [Ina aToro HyXHo,
41066l 0E6MOTKM BbINKM CUMMETPUYHBIMW W
3anonHUNK BCIO AOCTYNHYIO NNOWAaAL OKHA
marHuTonposoaa. [lpoccens L2 — BLICO-
KO4aCTOTHLIA JM-3.

Bce peswctopm — MIT. OkcugHble
KoHpeHcarTopsl C4, C8, C10, C11 — ¢wup-
mul CapXon, oCTanbHbIE — TMEHOYHLIE
wnu Kepamuyeckme. HomuHanbHoe Ha-
npsbxeHue kowaeHcatopos C1—C3 — He
Huxe 400 B; C5—C7, C12 — 50 B; C9 —
1 kB. OnTpoH 4N35 (U1) MOXHO 3aMEHUTL
aHanoruyHeiM ua cepun AOT 128,

Mukpocxema VIPer17HD (DA1) pns
NOBEPXHOCTHOIO MOHTaXa WUCNoNb3oBaHa

wan 1,5A, Boanukan
neperpes. B cny4ae HeobxoaMMOCTH 3KC-
nnyataumm WMUM C BbIXOAHBIM - TOKOM
Gonee 1,2 A Ha mukpocxemy norpebyertca
YCTAHOBWUTL AOMNONHWUTENLHBIA  TEenno-
oTBOA, ANA Yero Ha nnare (puc.3 u 4)
npenycMoTPEHb ABa OTBEPCTUS AMaMEeT-
poMm 2,5 mMm. YcTpowcteo Takxe Obino
WUCNLITAHO C TENIOOTBOAOM W3 A0panio-
MWUHWA C NNOLWAABLI0 NoBepxHocTH 18 v,
KOTOPLIA Bbin YCTAHOBNEH HA MUKDOCXEMY
DA1 ¢ wcnonk3oBaHWEM TEennonpoBOAs-
wei nactel. [pyn TeMNepaType oKpyxaw-
wen cpeasl 28 °C ycTpoMcTBO MOTNO ANu-
TENbHO OTAaBaTe B Harpy3ky Tok 1,5 A.
BoapacTaHue Toka Harpysku Boiwe 2 A
BbI3LIBAET OTKNKOYEHME npeobpasosaTens
13-33 NPEBLILLEHNs aMNIUTYA0N UMMyNb-
COB TOKa KOMMYTUPYIOLLErO TPaH3ucTopa
mukpocxemsl DA1 ypoeus 0,4 A. MNocne
YBENWHEHWA CONPOTUMBIIEHUSA HArPy3Ku
paboTta npeobpasosarens aBToMaTU4HeckKu
BO306HOBNANACH.

MNpepnaraemsit MMM co3nad aBTopom
N5 3aMeHsl TpaHcdopMaToOpHOro CeTeso-
ro anantepa C BbIXOOHbIM HanNpPsXeHUeM
9 B u tokom 0,5 A B nomalwHem BecluHypo-
Bom Tenedgone Panasonic KX-TC1713.
MNockonbky atoT 610k NuTaHusa Bbin BKMO-
YEH KPYINOCYTOMHO, ero 3ameHa Ha UKMN
NO3BONUNA NOMYYUTE CYLUECTBEHHYIO 3KO-
HOMMUIO anekTpoaHeprin. MAI Takxe mo-

*eT BbiTb NPUMEHEH NS NUTaHWA Pasanuy-
HbIX KOMNLIOTEPHBIX NepudepuiiHeiX yoT-
POMCTB.

NIUTEPATYPA

1. VIPer17. Off-line high voltage converters. —
<www.st.com/stonline/products/literature/
ds/14419/ViPer17.pdf>.

2. Kocenko C. 3eomouvs oGpaTHOXO00BLIX
wnMnynecHBX WMIN. — Paauo, 2002, Ne 6, ©. 43, 44;
Ne 7, c. 47,48; No 8, ¢c. 32—35; Ne 9, c. 24—26.

3. Kocenko C. VIPer-koMMmyTMpYEMHA UM-
nynbCcHeI WM s YM3Y. — Paguo, 2004, Ne 10,
c. 17—19.

4. Kocenko C. [MpOEKTUPOBaHWE WMNYNLG-
HOro CTabunuanMpoOBaHHONO NOHMXAKWEro Npe-
obpazosarens. — Pagwo, 2005, Me 9 ¢c. 31—33.

5. Kocenko C. [logbop OTE4ECTBEHHBIX
aHanoroB WMNoOPTHLIX TpaHchopmaTopos B 06-
patHoxogoeoMm npeoGpasosatene. — Pagwo,
2006, Ne 5, c. 31.
| Orpegakumm. Daiin 3neKTPOHHON Ta6M-

Ubi pa3MelyeHd Ha Hauem FTP-cepsepe no
anpecy <ftp://ftp.radio.ru/pub/2009/11/
VIPER17.XLS>. ‘
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WUnTepHeT-marasmu
ELITAN.RU

500 000 koMnoHeHTOB
CO cknana,
MUHUMATBHBIA 3aKa3
HE OrpaHuyeH.

12 cnocoboe pocTasku.
Onnara: Baxk, no4Ta,
WebMoney, MasterCard,
AuperkceHsru, Visa.
OTcnexuBaHve 3akaaa
Ha caiiTe.

Cait: www.elitan.ru
e-mail: info@elitan.ru
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WM3parenscTeo "Hayka n TexHuka™
BhLICEUIAET KHWUIMM
HANOXEeHHbIM MNNIATEX0M:

Benoe A. B. Camoyuutens paspa-
BOTUMKA YCTPOWCTE Ha MUKDOKOHTPOS-
nepax AVR.

Knura + CD, 528 ctp. — 296 py6.

500 cxem ona papuonbuTenei.
OnekTpoHHblie aaTtéuku, 288 ctp. —
153 pyb.

Toponkun M. Jlamnoestin Hi-Fi ycu-
nuTens CBOMMKU pykamu, 272 ctp. —
153 py6.

KomneiorepHas nureparypa

Mpoxopoe A. A. QoTOLWONYUK.
Camoyuutens Adobe Photoshop CS3
Ha npakTuke, 208 cTp. — 109 py6.

KauH M. B. HoytOyk. Camelia npoc-
TOit camoy4uTens, 272 crp. — 153 pyb.

3sonuTe: 8-812-412-70-25.

Muwwure: admin@nit.com.ru

192029, C.-Metepbypr, a/a 44.
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CuunTtbiBaTenb MHAUBUAYAJNbHbIX
HomMmepoB yctpoucTte 1-Wire

B. HUKU®POPOB, r. YnbaHoBCkK

Mnorm paavoniobuTensam, WHxXeHe-
pam, PEMOHTHUKaM XOPOLLO U3BECT-
Hbl MONYNPOBOAHWKOBLIE NpUBOPLI C OA-
HONPOBOAHbLIM  WHTepdeicom  1-Wire,
Briepesie NpumeHeHHsiM ¢upmoii Dallas
Semiconductor. 3T0 XOpPOLWO W3BECTHLIE
narivkyn Temnepatypel DS1820, knoum-
Tabnetkn I-button ¥ MHOXECTBO Opyrvx
YCTPOICTB. HT00b! YCNELWHO NPUMEHSATE UX
B cBOMX paspaboTkax, HeobxoAMMO NOHK-
Math NPUHUMN paboTel MHTEpdeica.
0bmeH uHdopmaumein no wuHe 1-Wire
CTPOMTCH MO NPUHLMNY BEaywWii—Beno-

POWCTBO, HOMEP KOTOPOro MNOMHOCTHLIO
COBNan € nepefaHHbiM, OCTallbHele OT-
KMOYAKTCH A0 Cneaytollen aHanormyHom
wnKn "LWMpPOKOBEeLaTeNBEHON” (NpeaHa3Ha-
HYEHHOW ANs BCEX BeAOMbLIX OOHOBPEMEH-
HO) KOMaHALL.

WMmeetca v komanpa READ ROM, no
KOTOPO# BeAOMBIi coobLiaeT Ceoil Homep
BeaylwemMy. Ho none3yloTcs €l TONbKO B
cnyyae, ecnv W3BeCTHO, YTO BeAOMblA
0AuH. MHa4e B OTBET Ha NOAAHHYI0 KOMaH-
Ly nepenaqy HayHyT BCE W BO3HUKHET
nyTaKuua.

3HaTh Homepa knoyen |-button Heob-
XOQMMO, HaNPUMep, NPW 3kcrnyaTauum
3MEKTPOHHLIX 3aMKOB (CUCTEeM Orpaxuye-
HWA noctyna). Bxon [onkeH OTKPLIBATLCH
TONBKO NO NPeObRBNEHWW KNK4a C 3ape-
rMCTPUPOBAHHLIM B CUCTEME HOMEPOM.
BoaHukaet takas HeoOXopuMOCTe U B
cuctemax ¢ GONbLUIMM YUCNOM OATHUKOB
PasnuuHbIX BENWYWH, NOOKMIOYEHHBIX Na-
pannensHo K ofHOMY KOHTpOnnepy. 3Has
HOMEpPa, ONPalKMBaDT AATHUKU NooYe-
PEAHO B HYXKHOW NOCNEN0BATENBHOCTU.

Onpepenute Homep 1-Wire ycTtpoi-
cTBa nomoxeT npubop, cxema KoToporo
nokazana Ha pwuc. 1. OH 4yuTaeT yHW-
KanbHbIi HOMEP YCTPOWCTBA, NOAKAK-
YEHHOr0 K ero passemy X2, U BbIBOAWUT
ero B Buae 16-paspaaHoro wectHaaua-
TEPUHHOIO YMCNa Ha OAHOCTPOYHBIN KK
HG1, kak nokazaHo Ha puc. 2. B naHHom
cny4ae cyMTaH yHUKanbHbiii Homep nar-

= Kog, = Kop, o Kop, Z i Kog,
Ycrpoicteo 1-Wire HEX Yerpoiicteo 1-Wire HEX Ycrpoicreo 1-Wire HEX Yecrponcrso 1-Wire HEX
DS1990A, DS2401, DS2411 01 DS1820, DS18520, DS1920 10 DS2433 | 23 DS1961S, DS2432 | 33
DS1425, DS1991 02 DS2406, DS2407 12 DS2415 | 24 DsS2740 | 36
DS1994, DS2404 04 DS1971, DS2430A, 14 DS2438 | 26 Ds1977 | 37
DS2405 | 05 DS1963L | 1A DSs2417 | 27 DS2413 | 3A
DS1993 | 06 DS2436 | 1B DS18B20 | 28 Ds2751 51
Ds1992 | 08 DS28E04-100 | 1C DsS2408 | 29 DS1420 | 81
DS1982, DS2502 | 09 DSs2423 iD Ds2890 | 2C DS2404S | B4
DS1995 | 0A DS2409 | 1F DS2431 2D DS1982U, DS2502-UNW | 89
DS1985, DS2505 | OB DS2450 | 20 DS2770 | 2E DS1986U, DS2506-UNW | BF
Ds1996 | OC DS1921 21 Ds2760, DS2761, DS2762 | 30 KKW | FF
DS2506, DS1986 | OF DS1822 | 22 DS2720 | 3
Meiid. Begyuiee ycTpoiicTBo 0BLIMHO OAHO, _ -
a BeAOMbIX MOXET GbiTb Heckonbko, O6- _E’K Rs 20 HG1 DV-16100
- + BuB. 20 DD1 1
MEH Ha4YWHaEeTCA nepepaqein Beaylium R1 SB1 s 1o mex 16 B R4 ._‘? __Z\r'ss LcD
(370 yalLe BCEro MUKPOKOHTPONNEP) M- 560 J R3 100 i 47x e
NyNLCa YCTaHOBKW BCEX BEAOMBIX B MCXO[- /, 4 — ATBICA051P 4 | kel
Hoe coctonHue. OHn OTBEYaNT emMy uUm- s HLA /| R2 12 RS
nynscamu npucytctena. [lanee senyumin @’ L-934SGD [/:| 1K RSTMCIETO 12 g RW
NOCHLINAeT Komanas. Bepnomelie oteedaloT 603 o P 4/16 4 & E
emy, npu HeobBxoauMoCTM nepenasas DA1_78L05| C3 0,1 Mk 34 p1sil S |l
3anpoLLEHHYID UHbOopMauuin. Hanpumep, | I =15 [12 g
no komanae CONVERT T gatuvk Temnepa- 6 D6
Typsl DS1820 HauuHaeT npeobpasosaHue 7__151 D7
€€ TeKyLLero 3Ha4eHun B ABOMYHLIN Kof, a
no komarvne READ SCRATCHPAD nepena- X2
eT pesynsTars. 1>. 58
MmaBHoe, 4To 00LEOWHABT 3TH YCTPON- P K DS1820,
CTBa, — NONTU KAXA0€ (MCKMIOYEHUE, Ha- —>0DQ  Ds1890
npumep, Tepmomerp-tepmoctar DS1821) N os uap. 1-Wire
VUMEET CBOWM YHWKanbHbiii HOMEpP, Wame- i

HWUTb KOTOPBLIA HEBO3MOXHO, MOCKONbKY
XPaHWTCA OH BO BHyTpeHHem M3Y. Homep
npeactaenser coboin 64-paspaaHuii
nBowyHbIA Koa. Mepewiid ero GaiT — kog
cemeicTea (cm. Tabnwvuy), NO3BONAIOLWLMA
onpegenvTe TN NOAKMIOHEHHOTO K WWHE
1-Wire ycrpoictea. Cnegylowime WeCTs
BanTos — co6CTBEHHO HOMEP, a nocnen-
HWI, BOCBMOI, — NPOBEPOYHLIA KoL
(CRC), nossonsiowuii seaywemy ybe-
AuTeCa B GesownboyHomM npueme.

flaxe ecnu Heckonbko OAMHAaKOBLIX
YCTPOMCTE NOAKNKOHYEHB K WwuHe 1-Wire
napannentHo, 3HaA HOMEP HYXHOro,
MOXHO €ro ONo3HaTh W NOCNaTe KOMaHAay
Toneko emy. [ina Beibopa 0AHOro yCTpoii-
CTBAa M3 BCEX NOOKNOYEHHBIX K LUWHE
cywecTeyeT komanga MATCH ROM. Be-
OYWMIA NOpas3paaHo NepefaeT HYXHBIRA
HOMEP, BCE BEAOMbIE €ro NPUHUMAKOT U
CPasHMBAaIOT C XPaHALLWMMUCA B UX NamMa-
TW. AKTMBHBIM OCTAEeTCA TONMBKO TO YCT-

4vKa Temnepa-

- b —

- - - - -

4

o

e e

Typet DS1820.
WHovkaTop mo-
xeT BbiTe W He-
pycuduunpo-
BaHHbLIM,
TpexsbiBOA-
HblE yCcTpoWCcTBa
NoOAKNI4YawT K
pasvemy X2 B
COOTBETCTBUM C
yKa3aHHbIM  Ha
CXeMe HaaHaqe-
HWEM €ero KOH-
TakToB (y parym-
koB DS1820 v BO
MHOTUX  Apyrnx
CITYHERK HOMEDE
BbLIBOAOB COBNa-
[T © HOMEpa-
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MW KOHTakTOB). [BYXBLIBOOHLIE YCTPOWA-
crea (Hanpumep, DS1990A) noginoyaoT
K KOHTaktam 2 u 3, cobnogas nonap-
HOCTBb.

MNUTaloT cunTeIBaTENL OT ranbBaHuye-
ckoit Gatapen "KpoHa" wnu ee ananora
nubo OT ceTeBoro aganTepa C BLIXOAHLIM
NOCTOAHHBIM HANPFAXEHWEM, HAXOORLLMM-
CA B Npepenax, ykasaHHbIX Ha CxeMe.
Ceetoauon, HL1 cnyxuT MHAWMKATOPOM
NpaBvnbHOCTW WHWUManw3auwn 1-Wire
ycTponcTea. MNMpu ero noaknioyYeHun K
npubopy M cuMTbIBEHUKW WMHGOPMaLUK
CBETOAMOA HEHanonro  BCNeIXWMBAET.
MoacTpoeunslia peanctop RS npenHasHa-
YeH ONA PEeryMpoBKW KOHTPACTHOCTH
uaobpaxeHus Ha XK.

Ha pwc. 3 uaobpaxeHa neyatHas
nnara cuutoisatens. OHa OOHOCTOPOH-
HSA, HO CO CTOPOHLI YCTaHOBKW 3NIEMEH-
TOB MMEITCA HECKONBKO NPOBONOHHBIX
NepembIHex.

Pegaxtop — A. Jonrwd, rpagmka — A. onrwi,
¢oto — asropa

BoccTtaHoBneHue KkKoHpurypaumm

MUKpokKoHTponnepos AVR
B. BAPAHOB, r. XapbkoB, YkpanHa

Mpu pa6ore c¢ mukpokoHTponnepamn AVR Bo3mMoXHa curyayms,
Korga rnocne oYepegHoro nepenporpaMmMmpoBaHUs MUKPOKOHTPON-
nep atoro cemericTea 63 BUAMMON NPUYUHBI NepecTaeT pearMposars
Ha cUrHanel 06bIYHO NPpUMEeHReMoro paanonioburensamy "nocnegosa-
TesisHoro” nporpammaropa. llocne aroro Bce NOMNbITKK NPOYXUTaTE NN
M3MEHUTL COAEPXHMOe NMamMsTH MHUKPOKOHTposnepa ocraiorcs 6e3-
yCrnewHsIMM, MHKPOCXeMa KaXerTcs Cepbe3HO nospeXpeHHon. K
cYacTeio, 3TO He Tak. B 6onswmMHCTBE C/ly4aes A€o0 B TOM, YTO npu
nocnefHen ycnewHoOW NOnbiTke NporpaMmMUpoBaHHsa HenpepHame-
PEeHHO (cny4arWHO MAM No He3HaHuiw) Obina 3apaHa HenpaBWNbLHasA
KOH(pUrypauns MUKPOKOHTPONIepa, HapyluMBLUaa ero cefa3s C nNpo-
rpammaropom. OTMeHUTL HenpaswibHbIE YCTaHOBKM BrOJIHE BO3-
MOXHO, BOCIO/Ib30BaBLUMChL NPUEMaMH, O KOTOpPbLIX paccka3biBaeTr
aBsTop npegnaraemMou crarbu. Wanoxenune segercs NPUMEHHUTENbBHO
K pacnpocTpaHeHHOMY mMukpokoHTponnepy ATmega8 [1], Ho Bce
ckasaHHOe OTHOCHMTCHA U K Apyrium npubopam cemersicTea AVR.

AHOM M3 4acTbIX NPUYUH OTCYTCTBUA

peakumn MUKPOKOHTpONNepa Ha cur-
Hankl NPorpaMmaTopa MOoXeT BbiTk OLUK-
HouHoe nporpammupoBadme KoHdurypa-
uMoHHLIX fA4eexk CKSELO—CKSEL3 u
CKOPT. MamMeHasa ux COCTORHME, 3a0aK0T
HE TONBLKO TWN reHeparopa, Ho W BUL, Ero
yactoTosapawoiiein uenw (RC, keapueBblit
WK1 KEPaMU4ECKMIA Pe30HaTop), a Takxke
YCTAHABNUBAIKOT PEeXuM, HeobxoanMmeln
ana ero paboTel Ha ONpeaeneHHon YacTo-
Te. C 3aBona MUKpoKoHTponnep ATmega8
nocTynaeT HacTPOeHHbIM Ha paboty oT
BCTPOEHHOTrO TAKTOBOrO reHeparTopa 4ac-
Totoin 1 Mlu. Ecnw, ponyctus owwubky
npu NPorpammMupoBaHlMm, NEPeBecTH ero,
Hanpumep, B pexum paboTol OT BCTPOEH-
HOro reHeparopa ¢ BHewHein RC-uenkio,
70 6e3 Hee TakoW MWKPOKOHTpOnnep
paboTaTtk yxe He CTaHeT.

Korpa ectb BO3MOXHOCTL npoaHanm-
3UpoBaTh OWMOKY W ONpenenvTb, Yemy
COOTBETCTBYET 3anporpaMmMupoBaHHan
kOoMBuHauma cocTtoaHuin aveek CKSELO—
CKSEL3, noctatoqHo NOAKMIHUTE K MUK-
POKOHTPONNEPY COOTBETCTBYIOLLME OLUK-
604HOM YCTAHOBKE BHELUHWE 3M1IEMEHTHI.
Hanpumep, npu onucaHHol BeilLe owub-
KE BPEMEHHO MNOAKMIoYUTL HyxHylo RC-
uenk. Nocne aToro B3aMMoaenCcTBUE MUK-
POKOHTpONNepa ¢ nNporpamMmaropom
06LIYHO BOCCTAHABNMBABTCS, YTO Aaer
BO3MOXHOCTE 3arnporpaMmupoBaTe npa-
BU/bHYIO KOH(UIYPaLMIO.

Ecnu TpyaHO nNpeanonoxuts, Kakomn
okazanack KOHQWrypauws TakTOBOro
reHepaTopa MWUKPOKOHTPONNepa, BbIXOA,
npoct. JlocTaTo4HO MoAaTe Ha BLIBOA,
XTAL1 MMKPOCXEMBI CUTHAN OT BHELLHEro
reHepaTtopa. Keapueseiin peaoHaTtop, yxe

NOAKMIOHEHHBIA K 3TOMY BbIBOAY, MOXHO
naxe He oTknyaTte. Cxema npocToro
redepatopa Ha mukpocxeme K155J1A3
unn 133/1A3 npueepenHa Ha puc. 1. C ero
NOMOLULID yAanock "BOCCTAHOBUTE' He-
CKOSIBKO MUKPOKOHTPONEPOB, XOTA reHe-
pUpyeMbIE UMNYNLCHI AANEeKO He CUMMET-
PWYHBL gnuTensHocTe — 0,5 MKe, nepuwon
NOBTOPEHUA — OKOJO 2 MKC.

C1 750

DD1 K1551A3

Kews 14 DD =—==+58
K BbiB, 7 DD1 =—= OBuymit

PekoMenayeTtcsa cneayioLlan nocneao-
BATENLHOCTL AENCTBUIA:

— NOAKNIOYMTL BLIXO[ reHepaTopa
UMNyNbLCOB K rHe3ny XTAL1 naHenw npo-
rpaMmmaropa;

— YCTaHOBUTL MWKPOKOHTpONnep B
naHenb;

— MNOAKNIYUTL NPOrpaMMaTop K KOM-
neOTEPY;

— NoAaTh NUTaHWE HA MWKPOKOHTPON-
nep, BHELWHWIA reHepaTtop 1 nporpamma-
TOp;

— Npo4YnTaTh  KOHUIrypaunoHHblie
AYeNKM BOCCTaHaBNWBAEMOro MWKpPO-
KOHTpONnepa;

— YCTAHOBUTL B nporpamme, obcny-
XUBAIOLLEH NPOrPaMmaTtop, HYXHYIO KOH-
dUrypaumio 1 3aHeCTH ee B MUKPOKOHT-
ponnep;

— 3arpy3unTb B NaMATb MUKPOKOHTPON-
nepa HyXHyI0 Nporpammy;

— OTKNIOYUTE NUTAHWE NPOrpaMMaro-
pa, MUKPOKOHTPOANEpPa 1 reHepaTopa;

— OTCOEAMHWUTE BHELUHWA reHepaTop
oT koHTakta XTAL1 naHenn MWKPOKOHT-
ponnepa;



— nposepuTb, paboTaetr M MUKPO-
KOHTPONNEp B LLENEBROM YCTPOUCTEE.

B HEKOTOPLIX MUKPOKOHTpONNEepax ce-
pun ATmega, a Takxke ATtiny11, ATtiny12,
ATtiny15, ATtiny26, ATtiny2313 nporpam-
mMupoeaHuem sqenkn RSTDISBL moxHO
W3MEHWUTL Ha3Hauenue nuHum RESET,
NPEBPaTVB ee B ele OAHY NMHUIO BBOAa—
BbiBOga oblero HasHavenus. K coxane-
HUIO, NOCNe 3TOr0 MUKPOKOHTpONAEp ne-
pecTaHeT NporpammupoBaThCs B nocne-
NOBATENLHOM PEXUME, Tak Kak ans nepe-
BO[A €0 B 3TOT PEXUM HEODXOAMMO MaHu-
NynMpoBaTh CUrHANOM MMEHHO Ha BXone
RESET.

BepHyTe sueiiky RSTDISBL B Hezanpo-
rpamMMUpoOBaHHOE COCTOAHKE, 4TODL BOC-
CTAaHOBWUTL BO3MOXHOCTE NOCNenoBaTeb-
HOro NPOrPaMMUPOBaHWUA, MOXHO NULLE C
NOMOLLLIO NapanfensHoro NporpaMmmaTo-
pa. OpHako nenate MONHOUEHHBIA NPO-
rpammaTop Takoro Tuna TonbKo AN BOC-
CTAHOBNEHUA HECKONBKMX MUKPOKOHTPON-
NepoB HepauvoHaneHo. Ypobhee Boc-
NOSMbL30BATLCA KakMM-HUBYAb rOTOBBIM
YCTPOWCTBOM Ha MWKPOKOHTpOnnepe ¢
AOCTATOYHBIM YUCNOM NUHWIA BBOAa—
BbiBOAa. Hanpumep, ana napannensHoro
NPOrpaMMMUpPOBaHNA MUKPOKOHTPONnepa
ATmega8 notpebyilotca 17 CUrHanbHbIX
NUHUA K eLLe ABE ANA ynpasnexsns noja-
yel Hanpsxeduin +5 B u +12 B Ha npo-
rpPaMMUpPYEMLIA MUKDOKOHTPONNEP.

1 8B0CNONL30BANCH PaHEe U3roTOBMNEH-
HbIM MakeTom npubopa ¢ MUKPOKOHTPO-
nepom ATmega8535 [2], nononHue ero
HECKONEKUMKW 3/IEMEHTAMU NO CXeMe,
nokasaHHoi Ha pwmc. 2. [obaeneHsl na-
Hene XS2 nns nporpamMmupyeMoro Muk-

POKOHTpONNEpa, KOMMYTaTopsl nuTa-
IOWEero HanpsXeHus Ha TpaHaucTopax
VT1—VT4 w ceetogmon HL1 ¢ peaucto-
pomM R2. OctansHoe B npubope yxe ume-
NoChk.

Ecnu B MukpokoHTponnep ATmega8535
(DD1) ¢ nomoukio 0BLIYHOMO NocneaoBa-
TENLHOrO nNporpammMaTtopa  3arpy3uTb
koast u3 ¢aiina Prgll_HL.hex, umelowero-
CA B NPUIOXEHUW K CTaTbe, U 3anycTuTb
3Ty NporpammMy, To “"3aBoackan” KoHUry-
paumsa HaxogAuleroca B naHenn XS2 muk-
pokoHTponnepa ATmega8, a ¢ Hel 1 BO3-
MOXHOCTL €ro nocneaoearensHoro npo-
rpammuposaHua OyayT aBTOMaTUYECKW
BOCCTaHoBNEHs!. MNoaknyaTe 4To-nubo K
passvemy XS1 ans atoro He TpebyeTcs.

MocnepoeatensHocTe paboTel cne-
ayouas:

— nopats Ha NPoOrpamMmarop Hanpsa-
*eHue +5 B;

— B Te4eHue 5 ¢, Nnoka mMuraet cBeTo-
avon HL1 Ha nnaTte nporpammartopa,
noaatk Ha Hero Hanpsxexwe +12 B;

— CNyCTA CeKyHay NOC/E OKOH4YaTesb-
HOrO BBLIKIOYEHWA CBETOAMOAA OTKAIO-
YUTBL HanpsxxeHne +12 B;

— OTKMIOYUTL Hanpsxenue +5 B;

— MUKpoKoHTponnep ATmega8 BuiHy T
w3 naHenu XS2 v ybeauTees B ero paborto-
CNOCOBHOCTU C NOMOULIO 0BLINHOTO NO-
cregoBaTensHoro NporpaMMaropa.

Ecnu onucaHHoe ycTpoicteo Gyner
WUCNONb30BaTLCA NULLL AR BOCCTAHOBNE-
Hus cTapwero G6aiita koHbUrypauum, oHo
MOXeT ObiTb 3HAYUTENBHO YNPOLLEHO.
Mpexae BCero UCKNoHaeTcn pa3bem XS1
BMecTe ¢ onTpoHamu U1 wn U2. MHespa
14—19 navenn XS2 ¢ MUKPOKOHTpONne-

pom DD1 He coenuHsOT, @ NOAKNIOYAOT
ux Kk obwemy nposony. B atom cnywae
KOManAes! ctupanua (10000000) v 3anucu
Gaitra kowdurypaumm (01000000) 6ynyT
rnepeaaeatbca B NPOrpaMmMupyemMelii MUK-
POKOHTPONNEP HOPManbHO, OfHAKO B
cTapwuin 6aiT koHdUrypauvm BMECTO
11011001 Gyper sanucano 11000000.
UHTepecyiowme Hac pa3paasl atoro Gai-
Ta D7 (RSTDISBL) 1 D5 (SPIEN) npumyT
HYXHBIE 3HAYEHWA, @ BCE OCTallbHbIE MO-
ryT BbiTb 3aTEM NEPenporpamMmMupoBaH.b
nocnenoBaTeNsHLIM NPOrpaMMaTopPoM.

Hesna 4 (OE), 13 (PAGEL) n 25 (BS2)
TAKXE MOXHO He NoaKNiHate K MUK-
pokoHTponnepy DD1. MHeano 4 pocratod-
HO COeAMHUTL C rHeapammn 7 u 20 (nura-
HWMEe MUKpoKOoHTponnepa ATmega8), a 13 m
25 — ¢ obwum npoeoaoM. Ecnum xe ckoH-=
duUrypvpoBaTts MUKpokoHTponnep DD1 Ha
paboTy C BHYTPEHHUM TaKTOBLIM reHepa-
TOPOM, MOXHO OTKa3aTbCA OT KBapLEBOro
peaoHatopa ZQ1 emecTe ¢ KOHaeHcaro-
pamu C2 u C3. MUKPOKOHTpOANep CTaHer
paboTaTb OT BCTPOEHHOIO TAKTOBOIQ re-
HepaTopa 4acTotoi 1 My, Ha kasecrtee
BOCCTAHOBNEHWA  MWKPOKOHTpOnnepa
ATmegaB 370 He CKaXeTCR, XOTa OHO
OyneT nNpoucxopvTb NPUBAM3UTENBHO B
ceMb pas MefieHHee.

dakTuyecku NoTpebyloTcA NUWb aBe
nakenu nof MWKPOKOHTPONNEPLI, He-
CKONBKO TPAH3UCTOPOB, PE3NCTOPOB, KOH-
[eHcartopoB u ceetoauon. MUKpOKOHT-
ponnep ATmega8535 MOXHO BpeMEeHHO
W3BMEYL U3 APYroro ycTpowucTea u nepe-
NPOrpaMMHUPOBATE HYXHbBIM 06PasoM,

Mocne nopayv Ha nporpamMmarop
HanpsXenus nuradusa +5 B nporpamma
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10k E (naxene AR
~} 9 res [Mcu | Pao H ATmega8)
PA1 RDY/BSY i/
5 C1 ?IT MK _1_ PBO PAZ LB.SJ. \
8 I} 5 Pe1 PA3 OE 4/ N25
z _+5B=—t PB2 PA4 N S
g PE3 PAS WR 5/ N24 D7im
& MosI PB5 pA6 (24 PAGEL] < 7 B oe
Z mMiso 7! pgs pa7 [33 BS2pqy 6 N\23 ps| L V11 []R13
§ SCK= PB7 4 Chy /BCB17 [7]5.1%
5 GND= PCO [22 00 1/ N2 06
g pC1 22 D1 < / o
= L, Rro PC2 (24 2 8/
7 sl —r1 >
+—p Pe4 122 ngmu 9/ »20
28 D6
PDO PC6 \18 D5
13 pD1 pC7 (&2 bz /
XAQ 11/ \18
X1 X2 i P
XA1 12/ 17 D
7Q1 7,3728 My £
PAGEL 13 \16 D2
if; I $ 5
Do 14/ \15 D1
c2 c3
1° T —
- = T Keuie. 10, 30 DD1
xs1 co&il R351K R551« L c4
RTS >3— (it R4 01 MK
o >.5._ 1 6 1k 1 J. Kews 11,31 D001
v== N
™0 )3 3 5 3
RXD »2
Puc. 2

=
s
A~
T
o]
o |
T
(o]
b =
m
2]
0
o
v
I
>
0
-
m
X
X
3

8£-82-809 "uaL

nJi*o|peI@HNsuos :Maoduog
ni'ojpei@|IEw :uaLeld wandy

6002 ‘L1 8N OMITvd L1




~
¥
<
s
- =
n
-
&
<
I
o
o)
Q
Q
w
= |
o
o
c
o
o
b4
=
=

Ten. 608-28-38

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

PALMO N2 11,2009 L0 1)

Prgll_HL HauwHaeTt paboTy € uHuuuannaa-
UM mukpokoHTponnepa DD1. 3arem owa
3acraenser ceetogvon HL1 mwurate B
TeueHwe 5 ¢. 3a aTo BpeEMA HYXHO YCNeTh
NoAarte Ha NPoOrpaMmarop HanpsXeHwe
+12 B. lNocne npekpaweHua muraHus
CBETOAMONA BLI3LIBAETCH NOAMNPOrpaMma
ProgFuse. YyTute, 4T0 B HEl Npeaycmor-
peHo NpeasapuTensHoe cTupaHue coaep-
XUMOro namaTi BOCCTaHaBNMBAEMOro
MWKPOKOHTPONNEPa W OTKAIOYEHWE 3alum-
Thl OT HECAHKUWOHWPOBAHHOIO CYMTLIBA-
HWS 1 M3BMEHEHWS Ero NPOrPamMmel.

Ecnu conepxmMmoe namsT¥ BOCCTaHage-
JMBAEMOr0 MWKPOKOHTPONNEpPa AOKHO
ObITh COXpaHeHo, HeoBX0aMMO UCKNIYTL
M3 WCXOQHOTO TekcTa nporpaMmsl
(Prgll_HL.asm) Bwi30B NoanporpaMmbl cTu-
paHua (cTpoky rcall xErase), NOBTOPUTL €ro
KOMNWAALMIO W 3arpy3nTh B MMKDOKOHTPON-
nep DD1 nony4exHein HEX-paian. Ho ana
NONHOM YBEPEHHOCTW B TOM, YTO BCE BO3-
MOXHOCTW BOCCTaHOB/IEHWA MCMONL30BaHI,
XenarensHO OT CTUPaHWA HE OTKa3bIBaThCR.

Ecnu pononHuTte nporpamMmartop nepe-
MBIYKOWM MNWM NEepekniYarenemM, coeau-
HAIOWUM OAMH U3 CBOOOAHLIX BLIBOOOE
mukpokoHTponnepa DD1 ¢ 06wmm nposo-
[IOM, €ro NporpaMmMy HecnoxHo nopabo-
TaTk Takum oBpa3oMm, YTO BLI3OB NOANPO-
rpammel xErase Bypert oBycnoened Hanu-
HMEM WNN OTCYTCTBUEM ITOI NEPEMbINKUA.

Mo 3aBepLUeHUM 3ancK KOHPUrypaum-
OHHbIX BANTOB BOCCTAHABNMBAEMBIA MUK-
POKOHTpONnep ByAeT BHIBEAEH U3 peXuMa
nporpaMM1poOBaHua, a nporpamMma BOi-
net B GeckoHeuHLIin UMKn (meTka cycle).

YcTpoicTeoM, cODpaHHbLIM NOMTHOCTLIO
no NpeacTasneHHon Ha puc. 2 cxeme, Mo-
XEeT ynNpaBnATbe KOMNLIOTEP, K BUIKE
COM-nopTa kOTOPOro NOAKNoHeHa po-
aetka XS1 nporpammaropa. lfanseanuyec-
KYK0 PasBA3Ky KOMMLIOTEpA W NporpamMma-
Topa obecned4nBalnT ObICTPOOEACTBYIO-
wme ontporsl U1 1 U2.

B mukpokonTponnep DD1 nomkHa GbiTe
3arpyxeHa nporpamma w3 ¢aiina
Prgll_RS232.hex v ycTaHoBnexa cnepyio-
wasn koHdurypauma: crapwwuin bant —
11011001, mnagwwin Gant — 11101111,
Wcnonb3aosBaHue kBapLeBoro pesoHaTtopa
ZQ1 na 7,3728 My weobxoammo. OH
obecneunBaeT TOYHYID YCTAHOBKY CTaM-
[apTHOro 3Ha4eHua ckopoctu pabortel
USART mukpokoHTponnepa, tpebylowe-
rOCA [UNA CBA3W C KOMMNBIOTEPOM 4Yepes
COM-nopt.

COM-nopT KOMNLIOTEPa AONKEH BbiTh
HacTpoeH Ha obmeH wHdopmaumein co
cropocTeio 9600 Boa npu Bocbmu MHGOpP-
MaUWOHHBIX NOCHINKax C NPOBEPKOA Ha
HEYETHOCTL U OHOWA CTONOBOW. Ha Kom-
NeIOTEPE HEODXOAMMO 3anyCTUThL KaKyko-
B0 TEPMUHANLHYID NporpamMy, no-
3BONAIOLLYI0 HABWpaTe Ha KnasuaTtype w
noceinate 8 COM-nopT WwWecTHaauarepuy-
HbIE KOALI KoMaH 1 HabnaaTkL Ha aKkpaHe
MOHUTOPA Takue Xe OTBEThl NporpaMma-
Topa. A ucnone3oean nporpammy RS232
cobcTBeHHOM pa3paboTky, HaxoasLyoCca
B apxmee no agpecy <http://adc-usb.
narod.ru/RS232.rar>.

MocnepoeartenbHOCTL paboThl cneayro-
was:

— NOAKNKYUTL po3eTky XS1 nporpam-
maTopa k Bunke COM-noprta Ha cucTem-
HOM GNoKe KoMNBIOTEPa;

— NoJaTtk Ha NPOrpPamMmMarop Hanpaxe-
Hue +5 B;

— nocnate komaHay 20 (nposepka
cBS3K), ecnu B oTeeT ByaeT nonyyeHo 5A,
20, 7A, MOXHO NPOAONKATH;

— MopaTh Ha NPOrpPaMMaTop Hanpsxe-
Hue +12 B;

— nocnate komaHay 21 (3anuck B BOC-
CTaHaBNMBaEeMbliA MMKPOKOHTpONNep “aa-
BOACKON” KOHDUrypaumm) unm komaxay 23
(To Xe ¢ npepBapuUTEenbHLIM NONHbIM CTHU-
paHueM NaMmaTi MUKPOKOHTpONNepa);

— nocnate komanay 22 (yreHue Bai-
TOB KOHUrypaLmm 1 3almTel NaMaT);

— BHIKNIOYUTE Hanpsaxewne +12 B, a
3atem +5 B;

— OTKJIIONUTE NPOTPaMMaTtop OT KOM-
neloTepa;

— BLIHYTb MUKPOKOHTpONNep ATmega8
13 naHenu XS2 v npoeeputb ero paboTty ¢
nocneaoeaTentHeiM NPOrpamMmMaTopomM.

MNocne nopa4vm HaNPAXEeHWA MUTaHuA
+5 B MUKPOKOHTPONNEP BHINONHAET NPo-

TPYAa YBENWHUTE MX HUCNO, a NPWY HeobXo-
OVMMOCTH W [NUHY.

BepHyBWKCH B LMKN OX1AaHUA 1 oOHa-
PYXMEB, 4TO NepemMeHHan cmdrs oTnu4Ha oT
HYNA, NpOrpamMma BuINOAHUT MONYYEeHHYIO
komawgy (nognporpammy ExeCmd). B
33aBMCUMOCTM OT KOJa KOMaH/bI NPOu3B0o-
LATCA CRenywme nencrama:

20 — B OTBET KOMNBLIOTEPY NEepenaeT-
CA NocneaoBaTensHoOCTL LWecTHaauare-
pyuHBIX KOAoB 5A, 20, 7A, nogTBEpXaa-
Las Nprem KoMaHabl;

21 — nognporpammoit SetEmrgPrg-
Mode BocCTaHaBNUBAEMBbIA MUKPOKOHT-
ponnep NepeBoguTCA B PEXVMM NPOrpam-
MUPOBAHWA, 3aTeM BLINONHAETCH NOANPO-
rpamma 3anucu GaiToB KOHQUIypauuwm
xProgFuse, nocne 4ero BLI30BOM NOANPO-
rpammebl SetNeutralMode BoccraHasnu-
BaeMblii MVKDOKOHTPONNEP BHIBOAWTCA W3
pexumMa napannensHoro nporpamMmmMupo-
BaHus. o 3asepweHun onepa-
UMM KOMMLIOTEPY BO3Bpallaet-
CH KO/, BLINONHEHHOW KOMaHabl;

22 — poccTaHasnuBaemblil
MUWKDOKOHTPONNep nepesoamT-
CA B pexum napannenbHoro
nporpaMmMupoBanus  (Noanpo-
rpamma SetCmnPrgMode), 3a-
TEM NOO4YEPEHO 4Y4MTAIOTCA U
NEPeNalnTCA B KOMILIOTEP
Mnagwuin M ctapwuin Galitel

ueaypy MHULManM3aumm, Ha4ynmHaoLWyocs
¢ meTku RESET, aarem exoauT B 6eckoHey-
HBIF UMKN (MEeTKa cycle) oxuaaHua KoMaH-
bl koMneoTepa. Mpunsae komangy, USART
BLICTABNAET 3anpoc NpepsiBaHWA, Npo-
uenypa o6paboTkn KOTOPOro HauyvHaeTca
¢ metkm U_RXC. Mocrynuewmia cumeon
noMellaeTcs B SAYeilky onepaTtuBHOW
NamaT MUKPOKOHTpONNEpa, aapecyemyto
peructpom Z. ObpaboTtivk npepbiBaHuA
Takke 3anyckaeT Talimep 0 MWUKPOKOHT-
ponnepa. Korfa nocTynaer HOBBIA CUM-
BOJM, TaimMep nepeaarnyckaeTtca. Ecnv ove-
penHoR CUMBON HE NOCTYNWUA A0 Nepenon-
HeHVA Talimepa, B nepemeHHy cmdrs
6yneT 3anucaH Nepsblit M3 NOCTYNWUBLUWNX
CUMBOSIOB — KO, KOMaH/b!.

Bcero npenycMoTpeHsl YeTeipe 0aHo-
6ainTHBIX KOMaHab! C LWECTHaAUATePUYHbI-
mMu kopamu 20—23, HO NpWM COBEPLUEH-
CTBOBaHWW NPOrpamMbl HE COCTaBuT

KOHPUrypaumm 1 B6anT 3aluTel NaMATH.
Mocne atoro nognporpaMmMa SetNeutral-
Mode BeiBOAUT BOCCTAHABNMBAEMbIN MUK-
POKOHTPOMMEP M3 PEXUMA NapannensHo-
ro NPOrpamMMUpoBaHns;

23 — aHanoruyHa komange 21, Ho ne-
pen 3anuckio KOHMUIypauun BeINONHAET-
ca noanporpamma xErase, ctupaiowias
BCE COAEPXWMMOE NaMmATU WU CHUMAKOLLan
€€ 33aWNTY 0T M3MEHEHWUA W CHUTHIBAHWA.
Ucnoneaya aTy KoMaday, MHOrAa ynaerca
BOCCTAHOBUTL MWKPOKOHTPONNEPLI, He
NOAAAKWKWECH APYTUM METOLAM.

MNognporpamma PIsXTAL reHepupyet
OOMHOYHBIA UMNYNLC BBICOKOIO YPOBHA Ha
nunum XTAL1, nognporpamma PlsWr — oou-
HOMHBIA MMNYNBC HU3KOTO YPOBHS Ha NIMHUA
WR. BuinonHenue nognporpammel Delay
Bbi3biBaeT 3anepxky okono 140 mkc, npe-
BLILUAKOLLYID MWUHMMANBHO HEeobXoauMyD
(100 mKC) Anst BLINOTHAEMBIX ONEepaLmii.



Ha puc. 3 uaobpaxeH pparMeHT okHa
OAHOM W3 nporpaMM, 0BCNYXUBAIOLMX
o6bI4HBLI NOCNEN0BaTENbHLIN NpOrpamMma-
Top. C ero nomMoLub KOHOUIypawuma MukK-
pokoHTponnepa ATmega8 6bina yctaHoB-
NeHa Takoin, Kak nokasaHa Ha pUCYHKE — C
HyNeBbIM 3HaveHvemM paspaga RSTDSBL,
cTapwero B ctapiiem (High) 6aite. MNocne
3TOro BCE MONbLITKW MPOYMTATLE TEM Xe
NporpaMMaTopoM KOHGUIypaLm MUKPOo-
KOHTPONNepa NpuBoaunu NUlle K BeIBOAY
co0BLIEeHUI? O er0 HErOTOBHOCTH.

Ha puc. 4 npencraeneHo OKHO ynomm-
HaBLUEWCS BoilLe nporpaMmbl RS232. B Hem
oTo6paxeHbl KOMaHbl, HabpaHHble Ha kna-
BMATYPE KOMMBIOTEPA W MNMEpPeaaHHbie UM
MporpamMmaropy, a TaKKE ero OTBETH Ha HWX.

B 3aknioveHve pacckaxem 0 HEKOTO-
pLIX anropuTMax, UCnonbL3yembix npo-
rpammamum Prgll_HL v Prgll RS232.

NMepesoa MMKPOKOHTPONNEPA B PEXUM
napannenbHoro NPorpaMMMpPOBaHNRAL

OBbi4HbIA anropuTM Takoro nNepeBoga
LN MUKPOKOHTpOnnepa ATmega8 saknio-
HaeTcs B CNeayoLWwem:

— nogarte Hanpsxenve 4.5...5,5 B Ha
BLIBOLA +5V NpoOrpaMmMupyeMoro MUKpo-
KOHTpONNEpa W BoAepxaTb nay3y He
meree 100 mkc;

— NPW HU3KOM YPOBHE Ha JNUHUK
RESET nopate He MeHee LWecTh UMMynb-
COB BbICOKOro YpOBHS Ha nuHuio XTAL1;

— ycTaHoBuUTL Ha nnHmax PAGEL, XA1,
XA0, BS1 cocrosHue 0000 v Boinepxars
nayay He mexee 100 He;

— nopatb Ha nuHuio RESET Hanpsaxe-
wue +11,5...12,5 B. MukpokoHTponnep
rOTOB K NapannensHomy nporpammupoea-
HUIO.

OpHako 3TOT anropuTM HEMpPUMEHUM,
ecnn y MUKpPOKOHTpOnnepa 3anporpam-
mupoeaH paspsgn RSTDISBL wnu 3apad
pexwum paboTel ero TAKTOBOr0 reHepartopa
C KBapLeBbiM pe3oHaTopoM nubo ¢ BHEeLL-
Helh RC-uenbio. B atom chydae vcnons-
3YIOT APYron anropuTm:

— YCTaHoBUTL Ha nuHuax PAGEL, XAT1,
XA0, BS1 cocrosHue 0000;

— O[HOBPEMEHHOD NoAaTh HanpsxXeHue
+4.5...5,5 BHa smHmio +5Vun +11,5...125B
Ha nuHuio RESET;

— Bblgepxarthb naysy He meHee 100 He,;

— ec/ B MWKPOKOHTponnepe Beina
BKNIO4EHE 3aLLMTa NaMATH OT CYUTLIBAHUA,
OTKIO4UTE €€ (0fHOBPEMEHHD CTUPaETCA
BCE COAEPXUMOE NamaTH);

— BOCCTaHOBWTL COCTOSHWE paspapa
RSTDISBL B crapwem 6aitte koHbpurypa-
UMK 1 rpyv HeoBXoAMMOCTW paspRaos
CKSELO—CKSEL3 e mnagwem 6anTe KoH-
¢HWDHI-I{1HE

— BBITW U3 pEXKMMA NporpaMMupoBa-
HWS, YCTAHOBUB HU3KWI YPOBEHE Ha NIUHUA
RESET.

TexHu4eckoe onucaHue MUHKPOKOHT-
ponnepa pekoMeHOYeT ONA AansHenwen
paboTel BOUTU B pEXUM napannenbHoro
NporpamMmMUpoBaHnA 3aHOBO, WCMONb3ys
NEepBbIA U3 ONUCaHHbLIX anropUTMOB.

CTHDEH”B namMaTH ¥ OTKIOYeHWe
€e 3alnThbi:

— yCTaHOBUTL Ha NuHuax XA1 u XAOQ
coctosHue 10, paspewalowee 3arpysky
KOMaHAabl;

— YCTaHOBWTb HU3KWIA YPOBEHL Ha K-
Hum BS1;

— ycTaHoeuTe nuHum D7—D0 B co-

cTosHue 10000000 (80H), cooTBeTCTBYIO-
wee komaHpe ctupanus (Chip Erase);

— nogate Ha nuHuio XTALT umMnynec
BLICOKOIO YPOBHS [N1A 3arpy3ky kOMaHas!
B MUKPOKOHTPONNED;

— nopate Ha nuHuio WR umnynec Hua-
KOro YPOEHA 018 BLINOMHEHWA CTUPAHWA,
Npyu 3TOM BBLICOKWIA YPOBEHb HA NUHWW
RDY/BSY cMEHWUTCH HU3KWUM;

— [OXOATbCH BOCCTAHOBMEHUS BbICO-
KOro ypoBHA Ha nuxuun RDY/BSY.

3anuce mnapuero Gaiira koHdurypauum:

— ycTaHoBWTE NHKKM XA1 1 XAD B co-
ctosHve 10, paspewanllee 3arpysky KO-
MaHabl;

— YCTaHOBUTE Ha nuvHuK BS1 HU3KkMA
YPOBEHb;

— YCTaHOBWTL nuHuu D7—D0 B co-
crosxue 01000000 (40H), cooreeTcTBYIO-
wee KoOMaHpe 3anucu KoHburypauuu
(Write Fuse Bits);

— nogartse Ha nuHuo XTALT mMnynsc
BbICOKOT O YPOBHS;

— yctaHoBuTb nuHuK XA1 1 XA0 B co-
ctosHme 01, COOTBETCTRYIOWEE 3arpyske
DaHHBIX;

— ycTaHoeuTe nuHum D7—DO0 B co-
croaHue 11100001 (OE1H, aHa4enwe mnaga-
wero Gaita koHQUrypaumm, ycraHasnm-
BaemMoe Npu W3roTOBNEHWW MUKPOKOHT-
ponnepa);

— nogatk Ha nuHuio XTALT umnynec
BbICOKOr0 YPOBHS 1A 3arpy3ku AaHHbIX;

— ycTaHoBuThL nuHuKn BS2 1 BS1 B co-
crosHue 00, cooTeetcTBylowee Buibopy
mnagwero Gaita koHGUrypauum,

— nopare Ha nuHu WR uMnynsc Hua-
KOro YPOBHA W XOaTb NOABNEHUA BLICOKO-
ro ypoeHs Ha nuuuy RDY/BSY.

3anucek crapluero 6aiTa koHdurypaumm:

— ycTaHoBuTL nuHum XA1 u XAO B
coctosHue 10, paspewaowee 3arpysky
KOMaHObl;

— YCTaHOBUTE Ha nuHuM BS1 Huakuia
YPOBEHL;

— ycTaHoBuTeE nuHuu D7—D0 B co-
ctosHue 01000000 (40H);

— noparte Ha nuHuio XTALT umnynsc
BbICOKOI0 YPOBHR;

— ycTaHosuTb nuHuUM XA1 n XAO B co-
crosHue 01, COOTBETCTBYIOLLEE 3arpy3ke
LaHHBIX;

— ycTaHoBuTb nuHu D7—DO0O B co-
croaHmne 11011001 (ODS9H, 3sxayeHue
crapiwero 6aita koHpurypawmm, 3apnasae-
MOE MNpW U3roTOBNEHUU MUKDOKOHTROMNE-
pa; BaxHOo yctaHoBuTtb 1 B paspsge D7
(RSTDISBL), a & pa3psage DS (SPIEN) — 0,
paspewanLumii NocneaoBaTensHoe npo-
rpaMMUpOBaHNE;

— nogarte Ha nuHuo XTAL1 umnynec
BLICOKOIO YPOBHS;

— YCTaHOBWTL Ha nuHwsx BS2 u BS1
coctoaHue 01, cooTeeTCcTRYIOWEE BRIBOPY
crapwero 6aiTa koHburypaLmm;

— nopaatb Ha nuHno WR uMmnynsc Hu3-
KOro ypOBHS W XOaTh NOABNEHUS BLICOKO-
O ypoBHS Ha nuHum RDY/BSY:

— YCTAHOBWTL Ha NUHMM BS1 HM3KMiA
YPOBEHb. .

Mpu BBINONHEHWWM 3TUX ONEpauvin Boc-
CTaHaBMBAETCA COCTORHWE HE TOJNbKO
paspsana RSTDISBL, Ho v pa3spana SPIEN,
paspeLaroLlero nocnefoBarTensHoe npo-
rpaMMUpoBaHne, HO HEOOCTYNHOro no-
cnegoBaTensHOMY Nporpammaropy.

CunTbIBaHME KOHDUIYPauum
MUKpOoKoHTponnepa ATmega8:

— YCTaHOBWUTE Ha nuHuax XA1 u XAO
coctosHue 10, paspewalowlee 3arpyasky
KOMaHfbl;

— YCTaHOBUTE Ha nuHuMK BS1 HUakMiA
YPOEEHb;

— ycTaHoBuTb nuHum D7—D0 B co-
crosHue 01000000 (40H);

— nopate Ha nuHEMKe XTALT uMnynsc
BbICOKOIO YPOBHS; .

— ycTaHoBuTe Ha nuHuax OE, BS2, BS1
HW3KKWE YDOBHM;

— Npo4uTaTh Ha NuHuAx D7—D0 mnap-
i BanT koHbUrypauum;

— ycTanoBwTb Ha muHin OE Huakui, a
Ha nmHuax BS2, BS1 BbiCOKME YPOBHM;

— npoYmTaTh Ha niHuax D7—DO0 crap-

LKt GainT KoHDUrypauum;

— YCTaHOBUTbL Ha NuHuax OE, BS2 Hua-
Kue, a Ha nuHum BS1 BbICOKWIA yPOBHU;

— npoYuTaTe Ha nuHuax D7—D0 Banr
3aMTEl NAMATH; -

— yCTaHoBuUTE Ha nuHuM OE BbICOKUIA

YPOEEHb.
NUTEPATYPA

1. B-hit AVR with 8K Bytes In-System Pro-
grammable Flash ATmega8, ATmega8L. — <www.
atmel.com/dyn/resources/prod_documents/
doc2486.pdf>.

2. B-bit AVR Microcontroller with 8K Bytes In-
System Programmable Flash ATmegaB535,
ATmegaB535L. — <http://www.atmel.com/dyn/
resources/prod_documents/doc2502.pdf>.

Penaktop — A. Qonrwi, rpaguma — A, fonrwid,
CKDMHLLIOTH — ABTOPA

MOAYIIbHAS PEKJTAMA

WHTEPHET-MAIA3WH "EKITS.RU"
MNpegnaraet:

— 3aroToBKW OAHO- U [BYXCTOPOH-
Hero GoNLrMpoBaHHONo CTEKNOTEKCTO-
NUTa C HAHECEHHBIM MNEHOYHBIM GOTO-
peauctom ot 30 pyb. 3a Am.

— TokoBbie WyHTH 0T 5 A no 2500 A
ot 140 py6.

— Habopbl pe3UCTOPOE BLIBOAHLIX
wHMN,

— Habopwl koHOeHcaTopor, kepa-
muyeckux, YW, TaHTanosebix, anexTpo-
NNTUHECKUX.

— HaBopbsl Mukpocxem, cTabunmr-
POHOB, TPaH3WCTOPOB, BLIBOOHBIX W
HUIM ceeToAMOAOE.

— ConHeyHbie 3NeMeHTHl, MakeT-
HbIE MNatsl.

— PapmontioBbutensckMe KOHCTPYK-
TOpb! U MOAYIN.

www.ekits.ru

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

* * *

WutepHet-marasus  HUM-HH —
paguopeTany nodton. Po3anvua, Heno-
poro.

MwukpokoHTponnepsi, XKW, nar-
YMKH U Op.

http://www.chipnn.ru
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Crabunusartop remnepartypsl
XXana nasisibHUKa

A. MATBIL|BIH, r. BopoHex

O nyuceIBaeMoe HUXe ycTpoilcTeo pabo-
TaeT B Nape cO cTaHAapTHeIM na-
ANBHUKOM MOLUHOCTBIO 25 BT Ha Hanps-
xeHve 42 B (peicTeyiowiee 3HaveHue),
nutaowmmes ot cetn 220 B yepes noHu-
Kawwnii pazgenutensHeiin TpaHcdopma-
Top. COnpoTMBNEHWE Harpesartens na-
ANbHWKA NOCTOAHHOMY TOKY — NMPUMEPHO
70 Om B XONOOHOM COCTOAHUM (NPU TEM-
nepatype okono 25 °C). MNMpw naitke obbi4-

Komnapatop, BbinonHeHHbin Ha OY
DA1.2, B KOHUE W3MEPUTENLHOI Nay3bl
NePeKNo4aeTcA M3 COCTOAHUA C BEICOKUM
BbIXOAHBLIM HanNpAXeHWeM B COCTORHWE C
HYNIEBbIM BbIXO[HLIM HANPSXEHWEM, ecnu
TeMrepartypa Xana nasnbHuKa rnpe.bicu-
na ycrtaHoeneHHoe 3Havenue. Ha wHeep-
TUPYIOLUMIA BXOJ, KOMMapartopa nocrynaer
HanpaXxeHwe C BbixOOa yCwnuTend, a Ha
HEMHBEPTUPYIOWMIA — C popMUpoBaTENS]

HEIMW NPUNOAMW, KOrAa Temnepartypa o6pasuoBOro HanpsXeHus, KOTOpbli
VT1 KT973A; VT2 KT3102A; DA3 KPI42EH8b; 7 i1
R3 51K vz VD3, VDS KLS522A; HLI ANSO76M; 2200mKk~63 B
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Harpesatena pocturaetr 250 °C, ero co-
npoTuenedue 6nvako k 71 Om.

Cxema tepmoctabunusatopa nokasa-
Ha Ha pmc. 1. OcHOBOW yCcTpOMCTBA CNy-
XMUT TAKTUPYIOLWMIA reHepaTop, cobpaH-
Hbiit Ha QY DA2.2 no ctaHnapTHOW cxeme
C pasfencHoiMKM - LenaMmu  3apsaku
(VD3R19) u paspsakm (VD2R18) Bpems-
3apatowiero konpeHcaropa C4. leweparop
dopmMupyeT Ha BbiXxOAe nocnenoBatesb-
HOCTL MPAMOYTONBHBIX UMIYNBLCOB BbICO-
KOro ypoess (12 B) onuTensHOCTHIO Npu-
MepHO 4 ¢, pa3neneHHbIX 0AHOCEKYHOHbI-
MU naysamu (HanpsxeHuem, BNuskuMm K
HyNO). B TeYeHue umMNynsca BKNKHEH
HarpeeaTenk NaanbHWka, B nayse npo-
HUCXOOWT U3MepeHue TeMNepPaTypbl Xana.

Ha npeumsnonnsix peancropax R1, R2,
R4, R5, R7 cofpaH nameputenbHblil MOCT.
OpHYM M3 Nney MocTa CNYXWUT Harpesa-
Tens EK1 nasneHuka. MNoabopkoin peavc-
Topa R7 To4HO BanaHcupyloT MOCT npw
XONOAHOM NasbHUKE.

Ha onepauuonHom ycunutene DA1.1
cobpan ycunutene ¢ koadduuneHTom
ycunenns okono 313. Konpewcatop C2
CrNaxuBaeT OCTaTOYHLIE NyNbLCAUMK Ha-
MPAXEHWA MONE3HOro CUrHana U HaBoakKM
Ha KOpnyc nasnbHuKa.

cobpaH Ha OY DA2.1. Peavctopul R15 1
R16 obecne4uBaioT rucrepe3nc Hanps-
XKEHWA NEepexkniYeHna komnaparopa,
npepoTepawaowmii "npeéear” ero Bbi-
XO[HOIO HaNPsSHKEHWS .

KoHgexcatop C1 nopaenser Haeoaku
Ha exopHbie uenu OY DA2.1. Pesuctop
R10 onpepenser BepxHee 3HaueHWe pa-
6o4en TemnepaTypsl NasnbHUKA.

Tpurrep DD1.1 3anomMumHaeT cocrtos-
HWEe BeIXO[a kKOMNapaTopa B MOMEHT
nepexoga OT W3MEPUTENbLHOW Nay3bl K
pabo4emy UMMNyNbLCY HarpeBaHus.

Mepekno4artenbHble  TPaH3UCTOPGI
VT1, VT3 kommyTupyioT pabo4mii TOK Ha-
rpeEaTens nasnbHUKa, NEPUOaUYECKU
NoAKMIOYAA €ro K MCTOYHNKY HanpsxXeHua
42 B. ECNM K KOHLY M3MEPUTENBHON nay-
3bl TPUITEP NEPEKTIOYUNICA B EOMHWYHOE
COCTOSIHME, YTO CBMAETENLCTBYET O TEM-
neparype nasfibHUKa, HeloCTaTO4YHOM N
Nanku, TO HanpsmKeHUe Ha NPAMOM BbIXO-
ne tpurrepa DD 1.1 6n13K0 K HANPSXKEHWIO
ero nutaxsua, noaromy auon VDS 3akpei-
paeTcs. OQHOBpPEMEHHO BKIIOMAETCA CBe-
Toawop HL1.

Hanpsxenne Ha Dase TpaH3McTOpa
VT3 B TeyeHwe paboyero umnynsca He
npeesiwaetr 1,2 B (rpaH3uctop cocrae-

HOW), Awon VDS ocraetcs 3akpbithiM, a
TpanaucTop VT3 OTKpLIBAETCHA B TEYEHME
paboymMx TaKTUPYIOLMX UMINYNLCOB. Bme-
CTE C HWM OTKPbLIBAETCA W TPaH3WCTOpP
VT1, Brno4as Harpesarens.

Kak TONbKO OTKpLIBAETCA TPaH3UCTOp
VT1, 3akpueaerca pron VD1, npeporepa-
wan nonagaHwe Hanpsxenus 42 B B uenu
nuTaHnsA MUKpocxem. B Teqerne Yetsipex
CeKYHA TMPOWCXOAWT HarpeeBaHwe na-
ANBHUKE HOMWHANBHBIM TOKOM. B 370 Bpe-
MA OTKpBLIBLUKMIACA TpaHuaucTop VT2 non-
HOCTBIO Pa3paXaeT HakoNUTENbHLIA KOH-
neHcatop C3, koTopslit BMECTE C pe3uc-
Topom R11, sawmwaowmm oT neperpys-
ku Boixop, OY DA1.1, oBpasyer ®HY, no-
LABNAIOWMIA NyNbCaLMK HaNpsXeHusa Ha
WHBEPTUPYIOLLEM BXOE KOMnapaTtopa B
M3MEPUTENEHOW Nayse.

Mo okoH4aHuu paboyero uMNyneca 3a-
KPbLIBAIOTCA BCE TPaH3WCTOpbL!, OTKPLIBA-
erca auon VD1. HauuvHaercs ovepenHas
vamepuTensHaa naysa. Npm atom conpo-
TuBneHue Harpeearens RK1 yeBenwuu-
OCb, BHIXOOHOE HaNpsXeHWe yCUIUTens
DA1.1 Bo3pocno, konpedcatop C3 «k
KOHLY naysol 3apsguncs o 6onswero
ypoBHA. Takue UMKIbl HarpeBaHue—ua-
MepeHue ByayT NpoMCXoaAuTE N0 TeX rnop,
MoKa K KOHLY O4epenHon naMepuTensHOM
nay3bl HanpsxeHWe Ha WHBEPTUPYIOLLEM
Bxone komnaparopa DA1.2 we crauer
6onblue, Hem Ha HEMHBEPTUPYIOLLEM.

Torga komnapartop NEepekNioYnuTCes,
HanpsXeHWe Ha ero BbIXOAE YMEHBLUMTCA
MO4TYU 4O HYNS U NPUY NAKKCOBOM Nepenage
HanpsxeHus Ha exone C tpurrepa DD1.1
OH MEPEKNIUYUTCA B HYNEBOE COCTORHUE.
MoracHer ceetoguopn HL1, otkpoetca
avop VDS, n3-3a yero HanpsxeHve Ha ba-
3e TpaHaucTopa VT3 He npeebicut 0,6 B, n
OH OCTaHeTca 3akpeiTeivM. He Bymer or-
KpbIBATLCA U TpaH3mcTop VT 1 — HavyHeTes
OCTLIBAHWE Harpesartena nasfbHuKa.

Kak TOnbKO nasnbHUK OCTHIHET Ha-
CTONLKO, H4TO HanNpsXeHWe Ha WHBEpPTU-
pylOWEM BXO[E komnapatopa cTaHer
MEHbLIE, YEM Ha HEWHBEPTUPYIOLLEM,
npousonper obpaTtHoe nepeknYyeHue
KOMrapaTopa v BCief, 3a HUM Tpurrepa —
CHOBa Ha4yHeTcs Mpouecc pasorpeBaHus
nasnsHuka. WM3meHas HanpaxeHue Ha
HEWHBEPTUPYIOLLIEM BXOAE KOMnapartopa
DA1.2 nepemeHHbiM pe3uctopom RS,
MOXHO PEeryivpoBaTe MakCUMAanbHYI
TeMnNepaTtypy Xana nasnsHuKa.

Pesvctopbl R17 1 R21 orpaHuymnsaiot
6a30BbLIM TOK TpaH3ucTopoB VT2 u VT3
COOTBETCTBEHHO, NMpeAcTepallan nepe-
rpy3aky esixopna QY DA2.2.

Mwukpocxembl YCTpOMCTBa NUTaeT cTa-
6unusarop Hanpaxenua DA3, a Harpesa-
Tenb NasnbHUKa Nony4aer nuTaHwe Heno-
cpeacteeHHo ¢ BoinpamuTena VD4 co
crnaxvearnwyvm kosgeHcaropom C7. Me-
NoNbL30BaHHOE NOCTPOEHWE BLINPAMUTENA
no3sonuno o06OWTUCb OOHOWM BTOPWYHON
obmoTkOM (C OTBOAOM) Ha CETEBOM
TpavcdopmarTope T1 ona nonyyeHus asyx
WCTOYHWUKOB MOCTOSHHOIO HanpsxXeHWs.
HeobxopuMo MeTs B BURY, 4TO 3Kchnya-
Tauua crabunu3aropa C OTKIKYEHHbIM
kOHOeHcatopom C7 MOXeT npuBecTy K
BbIXOAy W3 cTpORA Tpax3auctopa VT1.

B cTabunusatope MOXHO NPUMEHWTE,
KPOME yKa3aHHbIX Ha CXeme, OnepatmoH-
Hble ycunuteny LM358 wnu mukpocxe-
Mbl, copepxawme OY B nape ¢ komnapa-
Topom — KP1401Y06, LM392, — u um
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nopobHblie, ponyckawwme paboty npwm
nuTaHuKM HanpsbkeHwem 12 B, a no cur-
HanbHLIM BXOam — BrJIOTL A0 Hyns. He
PEKOMEHAYETCH WMCNONb30BaTh NaHenu
nna mukpocxem. Crabunuaatop Hanps-
XeHus nopoinaer nobon Ha BbiXoAHOEe
Hanpsxenue 12 B u tok He meHee 0,2 A.
Ero Heobxopumo cHabauTe TensooTEO-
AO0M, CNOCOOHbIM PacCeaTh MOWHOCTbL HE
menee 2 Br.

Tpancdopmarop T1 — moboir ceTeBoin
MOLUHOCTHIO He meHee 30 BT ¢ BTOpuYHOA
06MOTKOIN Ha HanpsXeHwe NpUMepHOo
2x16 B u npw TOKe Harpysku He mMeHee
0,75 A. AuopHeiia moct VD4 — nioboin Ha
Hanpsxexwe 50 B u tok 1 A. MNepemenHblii
pe3ncTop R8 nyyiwe NnpuMeHUTL rpynnsl A
1 He manorabapuTHeIA (NOAOKABET, HaNpW-
mep, CN-1), uHaye Gynet satpynHeHa
TO4Has yctaHoBka paboyei Temnepartypul
nasneHUKa.

TpanaucTop VT2 MOXHO 3aMEHUTE NIO-
ObIM MANOMOLLHBIM KDEMHWEBbLIM CTPYK-
TYPLl N-p-n. Quon VD1 roautes noboi c
MakcumaneHbiM Tokom Gonee 0,2 A u
obpaTHbIM HanpsxxeHunem He meHee 50 B.

MNpeunanoHHbe peauctopbl — C2-29 B.

Bce peranu crabunusatopa, kpome
TpaHchopmatopa T1 v NnepemMeHHoro pe-

auctopa RB, pasmeweHsl Ha neYaTtHow
nnare w3 ¢onNbrMpoBaHHOro CTEKNOTEKC-
TonuTa ToNwmHOA 1 Mm. YHepTex nnatwl
npeacrasned Ha pwue. 2. Pesvctop R8
yCTaHasnWBaloT Ha NMLEBON NaHenu Kop-
nyca npubopa v cHabxaloT npocrenwein
wkanoit, NporpagyvMpoBaHHoOin B eauHu-
Lax rTemneparypbl.

Mpu npaewnsHo cHanaHCUpoBaHHOM

MOCTE BLIXOOHOE HanpRxeHwe ycunurena I

DA1.1 ponxHo uamenaTbes ot +0,2 pno
+0,9 B npu uameHeHun Temneparypbl na-
ANBHUKE OT KOMHaTHOM Ao pabouyen npu
naike.

B saknioueHue cnenyer 3aMeTuThb, 4TO |

BCE COeOWHEHWA U KOHTAKTEI, BXOAALWWE B
COCTaB U3MEPUTENLHOrO MOCTa, O0MXKHBI
UMETE MUHUManbHoe U ctabunbHoe co-
npotuenenue. CoeguHeHua cnupany Ha-
rpeeatens NaanbHUKa C NOABOAALLMMU
npoBOAaMK XenatensHo o6xartk nacca-
TUXamMKU BO BTYNKAx U3 TOHKOW XECTMW.
Mpoeoga pONXHLI WMETL CEYEeHWEe No
mean He menee 0,5 mm®. Mopknoyats
WHYpP NasnbHuka Kk ctabunuaaropy ny4we
BCErD Namkoi, CKPYTKU W Pa3beEMHBIE KOH-
TaKThl HeAONYCTUMBI.

|(_oBMmEH onbiToM )

i Mone3Hbie cCOBETHI
Bnapenbuam MynbTUMETpa

| B. BAEB, r. banakoBo
' Caparosckori 061.

[

' I\fl HOrve paguoniotuTenu npuobpeny
l W NONL3YIOTCA NELEBLIMU MYNETH-
meTpamu cepum 830. BoaMoxHO, M npu-
roOOsTCA MOM COBETHI, CTABLUME Pe3ynbTa-

| TOM MHOroneTHel NpakTUKW 3Kcnnyata-

| UMM 3TMX NPUBOPOB.

| 1. Wapukn PpukcaTopa LEeHTPanbHOro

f | nepeknioHaTens MynsTMMETPa nepeme-

LLAIOTCA N0 KaHaBkam, cOOPMUPOBAHHBLIM
| Ha BHYTPEHHEW CTOPOHE BePXHEN NaHenu
| kopryca npubopa. Mockonbky Kopnyc 13-
| FOTOBJIEH W3 CPABHUTENLHO MArKOro Ma-

Tepuana (NoAMCTMPOoN), KPas kaHaBoK 13-
|Haumaa|crrcn W dUKcauna pysku nepe-
K/IIOYATENS CO BPEMEHEM CTAHOBUTCA Me-
Hee 4eTkoi. MNoaTtomy cpa3y nocne npu-
ob6peTteHua npubopa HAnO ero BCKPLITL U
yOEaAUTBCA B HanMumm Heobxopumoro
KONU4ECTBa cMasku dukcaropa. Ecnu
ee mano (vwnu Het Bosce), Hano poba-
BWTb HA LUAPWKKM W KAHABKW NYCTOW CMas-
kv UWWATUM unun nuton. 310 obecneyvt
| Bonee ANUTENEHYIO HOPManbHylo paboTty
| hukcaropa.

2. MNpoBopa W3MepUTENbHbIX LUHYPOB
Hepeako 06peIBaIOTCA B TOHKE KPenneHus
NPOBOOA K HAKOHEYHWKY Lyna. Ecnu Ha
WHYpP B MECTE, M€ OH BXOOWT B PYYKY
wyna, HageTe OTPe3ok Tpybku ua MBX,
CTOMKOCTL WWHYypa NpoTHE 06pLIBoB ByneT
Boie. HyxHo Tonbko nopobparts Takylo
TpYbKy, 4106kl OHA TYro BXOAMNA B PYHKY
Lwyna v OQHOBPEMEHHO MNOTHD NpuUnera-
na Kk NpoBoLy.

3. Mpu MamepeHusx B YCNOBUAX NNO-
| X0l OCBELLEeHHOCTW He Bcerfa yaaercs
GernsiM B3rnAA0OM ONPEenenvTs, B KakoMm
NONOXEHWM HaxOAMTCA py4Yka nepe-
knoyarens. Tak, HanpuMmep, NoNoXeHWs
Py4KKM, COOTBETCTBYIOLUME W3MEPEHMUIO
BONLLWIKMX 3HAYEHUI HANPAXEHWA, NErKo
CnyTate C NPOTUBOMONMKHBIMU NONOXKE-
HUAMMW, HaNpumep, ON8 W3MEDEHUA
CONPOTUBNEHWA, H4TO MOXET NPUBECTU K
Bbixofly npubopa u3 crpos. Y1obbl nabe-
*aTb NOAO6HLIX owmboK, Ha ykasarenb-
HYIO HaCTb PyYKM MOXHO Hakneutb (Unun
aKKypaTHO BNNaBuTe NasnsHUKOM) nonoc-
KY XEeCTW Wnu Apyroro martepwana, no-
KPbLITYIO CBETOBO3BpalLalclumMm cocta-
BOM.

4. Hekotopule mopenu npubopa He
WMEIKOT BCTPOEHHOIND WHOMKATOpa pa3ps-
*eHHocTu Barapen nutanus. MamepeHus
NpY HEAOCTATOYHOM HaMPSXEHUW MMTaHKUS
MYNETUMETPA MOTYT MNPUBECTU K NOpHe
| Mukpocxemsl ALIN. [ns oBneryeHma KoHT-
| ponsi Tekywero Hanpsxenwa Gatapew
| MOXHO €e BbIBOAN OBYMSA OONONHWUTENb-

HbIMK OTpE3KaMu M30NMPOBAHHOTO NPOBO-

[a coeauMHUTL C ABYMSA LLUyPYNamu, Kpens-

LUMMM KPBILLKY Kopnyca npubopa, ucnone-

30Bae wWaiibel ¢ nenectkom. Tenepsb, Koc-
| HYBLUMUCH LUYyNamMu Apyroro BoNsTMEeTpa K

rofOBKam 3TUX LUYPYINOB, JIErKO onpene-
| N(UTh cTeneHb npurogHocTk 6Garapewn
| MyNETUMETPA K DansHelwwen pabore.

Pegaxrop — J1. Nomakun, rpagwxa — J1. Jlomakun

| Penaxtop — J1. lomakim
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Mpunemuuk komaug UK NAY

c uHtepdericom USB
. SAXAPOB, r. lNpokonsesck Kemeposckoi obn.

aguontobureny, NOBTOPUBLLIME KOHCT-

pykumio A. 3otoea [1], yBeaunucs,
HAcKoNbko ynobHo, He NoaxoOR K KOM-
NbIOTEPY, BBINONHATE HA HEM MpOCTeN-
wK1e, HO NOPoW 04YeHb HeoBXoaUMBIE one-
pauun. Baanmopencrene npuemMHmKa Ko-
MaHa C KOMMObIOTEPOM NPOMCXOAUNO
yepea COM-nopT, 4TO Haknaableano He-
. KOTOpbIE OrPaHWYeHus Ha Apyrve ycTpon-

AT90S2313 [2] (DD1) — BoinonHseT npe-
obpa3oeaHue NpuHATBIX 0T Moayna MK
npuemHuka B1 [3] komaHp Kk Buay, Npuroa-
HOMY ans nepegaqyv no wHtepdeicy USB
B komnetotep. K ebixony moaoyns B1 nop-
knoyeH u ceetogmon HL1, koTopbiin mura-
€T B0 BPEMSA Npuema komaHasl. Peauctop
R3 HeoBxopum ons TOro, 41066l NpU CO-
envHeHun Bunku X1 ¢ posetkom USB kom-

[4]. B cnucke nporpammaropos, o6eny-
XUBAEMbIX 3TON Nporpammoi, Heobxoan-
wmo Boibpate Fun-Card Programmer.

Mopspok MCnonL3oBaHWA U3roTOBNEH-
HOro NPWEMHKKA COBMECTHO C Nporpam-
moin Girder ons ynpaesneHus KoMnNblOTE-
POM aHanoruyeH onucaHHomy B [1], 3a uc-
KKOHYEHWEM TOrO, HTO BMECTO NnarvuHa ang
COM-nopTa Igor SFH-56 device cnegyet
WCMNoNbL30BaThL ero 0BHOBNEHHYID BEPCUIO
IgorPlug-USE ¢ nognepxkoin USB ycT-
poicTB. [AnA 3T0ro, BLINONHAA N. 7 npen-
noxewHoi A. 30TOBBIM NpoOLeaypbl Ha-
CTPOIMKK, crenyeT "LenkHyTs" No cTpoke
"IgorPlug-UDP/IP and IgorPlug-USB and
IgorPlug-COM for WinXP" cnucka nnarm-
HOB, HaXaTb Ha 3KpaHHyl KHonky “Ha-
CTPOKKU™ 1 BuibpaTk nopt USB.

B 3aknioueHve cTouT ckasathk, 4TO Ta-
KO€ YCTPOMCTBO MOXHO UCNONbL30BaTh A1

Ten. 608-28-38

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

CTBa, NOAKNICYAEMLIE K TOMY Xe MOopTy. NblOTEpPa NOCNeAHWiA aBTOMATUYECKW ONO-  BBOAA B KOMMBLIOTED HE TONLKO KOMaHA, HO
Befb B COBpEMEHHLIX KOMNBLIOTEPAX NPO-  3Has NOAKIIOYEHHOE YCTPOMCTBO. v apyroi umgposoi nHdopmaumu. Ecnum,
Hanpumep, Bmecto moayns UK npuemymn-
il “ Ka YCTaHOBUTL [ATYMK TEMNEPaTypsl (Ha-
1 R2 /l R3 - USB-AM npumep, DS18B20) v cOOTBETCTRYIOLMM
620 /115« g TNvsie 06pasoM M3MEHWTE NPOrpammy MUKPO-
[/ R1 DD1 R4 47 g /s KOHTPOANEpPa, TO MOXHO BBOAWTL MO WH-
7 /1100 /}, AT90S2313-10 2 (6en )= 112 2>D- Tepdeicy USB B komnbloTep nokasaHua
TEOP17a8 Y HL1 LSppoiuculpeoli2 R5 47 3TOro paryvka.
AN307EM 13 —— 3(3en) 3 llaN\
N 3 14 e D+
\ 5 & 2 4 (vepH.) 4 4\"ND JNIVTEPATYPA
IR (B 4 Vi
| 1. 3oToe A. Ynpaensem nporpammamy c
A ZQ1 10 My ] nomoweio MNAY. — Paguwo, 2004, Ne 8, c. 22, 23.
— 10 MK % { : +| c3 2. ATtiny2313 Product Card. — <http://
x10 B U s o S atmel.com/dyn/products/product_card.
K BB, 10 T : —I_ =108 asp?part_id=3229>
DD v 3. Bonrwia A. Mogynu npuemumkoe MK cur-
Puc. 1 Hanos. — Pagno, 2005, Ne 1, c. 47—50.
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W3BOOQWTENW OCTaBNAIOT BCEro OAuH
pasvem COM-nopra, a B byayuiem, sepo-
ATHee Bcero, ero ybepyr coscem. Ha
cMmeHy npuwen Gonee yHuBepcansHbiA K
BoicTpoiin wHTEepdeic USB. Haintv ceo-
6opHbI pasbem USB HecnoxHo, Ha co-
BPEMEHHOM KOMMbIOTEPE WX OOCTATOHHO
MHOro. Kpome Toro, ycrpoictsa, cHab-
XEHHbIE 3TUM MHTepdeicom, MmoryT pabo-
TaTb, HE CO3MaBas B3aUMHbLIX NOMEX.

Ha pwuc. 1 nzobpaxeHa cxema npu-
emHuka komang MK 14y, ssanmonencr-
Bylowero ¢ komnetotepom no USB. Ero
OCHOBHOIN 3NIEMEHT — MWKDOKOHTPONNEP
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Yeprex nevarHoi nnartsbl NpUeMHUKa K
pacnonoxeHve Ha Hel petanein wsobpa-
KEHbI Ha puc. 2. [1ns MUKPOKOHTpONnepa
DD1 Ha nnare yctaHoeneHa 20-koHTakTHan
nadens, BCE OCTalbHLIE NETANW BrasHbl
HenocpeacTeedHo B nnaty. MK npuemHuk
TSOP1736 MOXHO 3aMEHUTL TAKXe LUMPOo-
KO pacnpocTpadeHHeivM SFH506-36. Tun
OCTanbHbIX AETaneit 3Ha4eHUa HE UMEET.

Ana 3arpysku B MWKPOKOHTPONJEp
nporpaMmMel 8 BOCNONL30BaNCA NpOCTein-
WKUM nporpammaropoM, cobpaHHeiM no
cxeme, NnokasaHHoin Ha puc. 3. KoHcTpyk-
TUBHO OH cocTouT M3 Bunku DB25M (X1),
nogkmodaemMon k poaetke nopra LPT kom-
nelOTEPA, U NaHenn ANA nporpammMupye-
MOro MWKPOKOHTpOAnepa. Pe3wcTopsl
R1—R3 u nepembidky NpUnNasHel HeENo-
CPEOCTBEHHO K COOTBETCTBYIOLMM KOH-
Taktam BUNkW W navenw. lMNporpamma-
TOpOM ynpaenset nporpamma IC-Prog,
paboTta c k0TOpoiA NOApPoBHO onucaHa B

4. Donruia A. MNporpaMMaropel U NPOrpam-
MWPOBaHWE MWKPOKOHTPONNepos. — Paamo,
2004, Ne 1— 12; <ftp://ftp.radio.ru/pub/
2008/05/P&.pdf>.

Pegaxtop — A. Qonrwi, rpagua — A. Jonrvid

MOAYNbHAS PEKNTAMA

TOBAPbI — MO4YTOM!

Nyswmi eeibop paguogeTanei, 3an-
yacTel ANA pemMoHTa, paguoniobu-
TeNbCKux Habopos...

Hoewin katanor "PaguoroBapbl —
noyroin” + CD suicbinaetcs B Bawem
KOHBEPTE C Mapkamm Ha 25 pybnei!
Karanor pagpuonabopos (A4 104 c1p.) —
75 py6. Be3 y4era NoOHYTOBLIX PACXO-
noB.

105318, . Mockea, a/a 52, "MOCLIN-
TOPI™.

Ten. (495) 543-47-96,

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

* * *

P/petanu oted. u umn. 9000 Tunos,
KHWUIM, KoMnbioTeps!, NO.

Baw koneept. 190013, C.-Mevep-
6ypr, a/a 93, Kucenesoi.




MupukaTop COCTOSHUSA
3NIEKTPUYECKOro 4YyamHuka

B. MAPKOB, c. H. Mapteirnoenuu lMonraesckoii o6n., YkpanHa

ny4aw, korpa nocne ANIMTENLHOMo

OXUAAHWUA  BKNIOYEHHBIA  3NeKT-
PUHECKUIA YalHUK Tak W He 3akunen,
NPUBEN K MBICNTK, 4TO HENNoxo Bbl obec-
MNeYynTb BU3YanbHblil KOHTPONL MCNpas-
HOCTW ero HarpesatenbHOro anemeHTa.
LNeno B ToM, 4TO BCTPOEHHLIA MHAMKA-
TOp BKNKOYEHMA (HanpuMmep, HeoHoBas
namna c racsawmm pe3amcTopom) npuco-
€0WHEH NnapannenbHo HarpesaTenbHo-
MY 3NEMEHTY U MOKa3bIBAET NULLb HANKW-
4yne Hanpsxenuna 220 B va ero BoiBO-
nax. [axe ecnu aNnemMeHT HEUCNpaBeH,
curHansHas namna ece pasHo Byaer
CBETUTL, NOKa3biBas, 4T0 YalNHWK BK/IO-
yeH. B pesynerate 6uino paspaboraHo
NpocToe YCTPOWCTBO, PELLaWEE No-
cTaBnexnHylo sanavy. Ero cxema nsob-
paxeHa Ha PUCYHKe. 3neMeHTH Yai-
HUKa (cetesas Bunka XP1, Bolknwya-

ovoga CMEeHAeTca KpacHbiM. Yepes
pesuctop R6 v avon VD3 aapsxaetcs
koHaeHcatop C1, HanpsaxeHuwe C Hero
NOCTYNAET B LENb NUTAHWA MY3LIKANbHO-
ro cuHTesartopa DA1.

B TWNOBOM BapuaHTe BKNIOYEHWURA
cuHTezatopoB cepun YMC (BwBop 13
cCoedMHEH C MAICOM MNUTaHWA, 3TO
CaMblii BKOHOMUWYHBIA PEXWM) Menoaus
Ha4YMHaeT 3By4aTh Cpaly nocne nogaLswn
HanpsXeHus NnuTadma. Ho aTo nvwe nep-
B3R U3 UMEIOLMXCH B NaMATU MUKPOCXE-
Mbl MENOZMIA, U MOBTOPRAETCHA OHa [0
BbIKOYEHUA NUTaHua. CoOeanMHUB BLIBOS,
4 ¢ 06WMM NPOBOAOM, MOXHO BKNOHUTL
BTOPYIO NO CNUCKY MENOAMIO, HO CUHTE-
3aTOp TOXE CTAHET NOBTOPATL €€ A0
BbIKNIOYEHUA NUTAHWA.

Ecnu Belgog 13 ¢ NAKOCOM NMUTaHUa He
coeavHeH, AN\ Havana BOCnpou3Bene-
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Tesb SA1 W HarpesaTesNbHbIA 3NEMEHT

EK1) obGeeneHbl WTPUXNYHKTUPHOR
AUHWER.

Korpa narpeearenes ucnpaeeH, Buika
BCTABNEHA B PO3ETKY, HO BbIKNIOHATEND
PAa30MKHYT, TOK TEYET No Lenu: KoHTakT L
eunkn XP1, avopn VD1, pesuctop R1,
“aeneHblid” kpuctann ceetogumopa HL1,
pesuctopsl R2—R4, warpesatens EK1,
koHTakT N Bunku XP1. 3eneHoe ceeve-
HWe ceeTogvopa cewpeTenscTeyet 06
ucnpaeHocTW Harpeeatens. Mortpebnsa-
€Man 0T CETU MOLLHOCTb B 3TOM pEXume
He npeBblwaet 3 BT

Mocne 3ambikanms BuikmoyaTens SA1
TOK 4epes "3eneHblii” KpucTann cBeTo-
[OvMoAa NpekpawaeTcsa, Tak Kak Luens ero
NpoTEeKaHua Teneps 3aWwyHTUpOBaHa
Bbiknouarenem. Tok Teder oT koHTakTa N
sunkm XP1 vepes ouop VD2, pesuctop
R5, "kpacHbii” KpucTann ceBetoavmona
HL1, peavctopsl R2—R4 u 3amkHYTLIR
Bbiknodartens SA1 k konwtakty L ceTeBoi
BUIKW. 3eNeHblil UBET CBEYEHWUS CBETO-

HWA HeobxooumMo nopate Ha HEro
UMNYNLEC BLICOKOTO YPOBHA ANUTENb-
voctelo 0,1...0,5c. MMpu cnvwKom
KOPOTKOM NYCKOBOM MMNYNbCE NPO3BY-
HUT MWL ManeHbKkuini pparmMeHT Meno-
Aun (NATb-WECTL HOT), a Npu ero aocta-
TOYHOW ANUTENBEHOCTM OHa Byner npo-
vrpada nonHocTelo. MOCKONbKY BLIBOA
12 coegmHeH ¢ obBwMM NMPOBOAOM, MO
OKOHYaHUW MENoauK CUHTE3aTop Bbl-
knoyuTea. MNogpobHee o paboTe My3bl-
KaibHbiX CUHTE3aTOPOB MOXHO NpO4YKn-
Tate B crTatee B. JpwHeEBCKOro u
T. CupotkuHon "My3bikansHble cuHTE3a~-
TOopbl cepun YMC" ("Pagwo”, 1998,
Ne 10, c. 85, 86).

OnucaHHOe BhilWE CBOMCTBO CUHTE3a-
TOpa WCNONL30BAHO ANA TOro, 4106bi
MY3blKanbHO NOATBEPAMTL NOAKNIOHEHWE
yaiHuka K cetk 220 B 1 usbexats npo-
CNYLUMBaAHUS OOHOW M TOW Xe Menoauu
A0 3aKWnaHug B HEM BOAbI M aBTOMaTH-
4ecKoro oTknoydeHua. lNyckoson uM-
nynsc ¢opmupyer uens R7TRBC2. MNoa-

6upas peawctop R6, ycranasnueaior
HaNpAXeHWe nNuTaHus Mukpocxemol DAT
paexbiM 1,5 B. Auon VD3 npenatcreyet
paspsanke koHaeHcatopa C1 4epes uens
nutauua ceetoavona HL1.

CurHanu3arop cCMOHTMPOBAH Ha HUX-
Heil KpbllKe Kopnyca 4aiHuka Hasec-
HbiM cnocobom. Peanctopul R2—R4 ten-
nou3onupoeaHbl ac6ecToBOn TKaHLIO.
Mukpocxema cuHTE3aTOpa NPUKNEEHA K
KpbILLKe BuiBOgaMu Beepx. K HUM, Kak K
MOHTaXHbIM CTOWKaMm, NpunasHel Oc-
TanbHble peaucTopsl, avon VD3, koH-
AeHcaTtopbl M KBapueBblA pe3oHatop.
Meesounanyyarens HA1 Takxe npukneex
K KpBILWKE, NO4 HAM B Heil NpoCBEepneHkl
HECKONIbKO  OTBEPCTMIA  OAWMaMeTpom
1,2 MM ons Npoxopa 3eyka.

Ceetoauon HL1 yctasoBneH Ha mec-
TO MMEBLETOCA B HYalHWKe paHee nHan-
Katopa BkNYeHusa. Ecnu TakoBOW KOH-
CTPYKUMEA HE NPeaycMOTpPeH, CBETOo-
ovon ynobHee Bcero pasmMecTuTb B
py4Ke 4YailHuka Tak, 4Tobbl ero ceeve-
Hue Bbino xopowo BuaHO. OH MOXeT
BbiTh HE TONBKO YKasaHHOro Ha cxeme
TUnNa, HO W AOPYrMM ABYXUBETHBIM C
0BLWKMMK KaTOAAMKW KPUCTANN0R, Hanpu-
mep KMMNO41A1-M. B kpaitHem cnyvae
MOXHO NPUMEHUTB [BA OBLIYHbLIX CBETO-
AVOfa pasHoro uBeTa CBe4YeHus, noa-
KNOYUE MX COrNacHo cxeme. 3ameHuB
CBETOAMOAL, NPUAETCA YTOYHWTL HO-
MuHansl peauctopoe R1 v RS, nobuea-
fACb AOCTATOYHOW APKOCTHW CBEYEHMWA
CBETOAVOOOB NPYU MUHUMaNLHOM 3HEP-
ronotpebnexHnu.

BmecTo Tpex ABYXBATTHHIX PE3UCTO-
poe R2—R4 ponyctuMo YCTaHOBWUTL
oAwH conpoTueneHuem 7,5 kOM 1 MoL-
HOCTbLIO HE MeHee 5 BT, Hanpumep, Npo-
Bono4Helil NMN3B-5. Kowpencatopol C1 m
C2 ny4we B3ATbL UMMNOPTHLIE C AONYCTU-
moin pabouein temnepatypoit 105 °C.
MNoesouanyyatens 3M-3 ¢ ycnexom 3a-
MEHAT aHanoruyHele npubopsl, KOTOpLIE
MOXHO HanTu, HanpuMmep, B "03BYy4eH-
HBIX" [AETCKUX MrpyLikax. 3amMeHon amo-
noe KA1056 B paccmarpusaemMom cur-
Hanu3aTope MOoryt nocayxute nobuie
LOPYrMe BbINMPAMUTENBHLIE C AONYCTWM-
MbIM 0BpaTHbLIM HANPAXEHWEM HE MEHEe
350 B.

B kauecTBe My3blkanbHOro CUHTE3a-
Topa DA1 noooiaytT MUKPOCXEMbl CEPUIA
YMC8, YMCSY, YMC10. Cnenyet TONbKO
YHUTHIBATE, 4TO B cMHTE3atopax YMC8-
06 u YMC10-56 3anucaHa ooHa DnuHHas
nocnepoBaTenbHOCTb MY3bIKanbHbIX
dparmerToB 6e3 nay3. ABTOpP MCNONb30-
Ban cuHTeaarop YMCB-01, B koTopoM Ha
BTOPOM MECTE 3anucaHa Menoaus
necHn "bBberca B TECHOW neYypke
OroHb...".

ABTOp yMBILUNEHHO HE HAa3bIBAET MO-
Aenb YaiiHuka, NOABEPrHYTOro OnucaH-
Hon popabBoTke. TakuM YCTPOWNCTBOM
MOXHO OONONHWTE NpakTudecku nwboii
3NEeKTPUYECKWIA YalWHWUK B NnacTtMacco-
BOM KOpPNyce C aBTOMaTW4eCKUM Bbi-
knoyatenem. He nuwHUM Byner Hanom-
HWTb, 4TO YCTPONCTBO UMEET ranbeBaHu-
4Yeckyw cBa3b ¢ ceTbio 220 B. Y106
u3bexatb NOPaxXeHWn 3INEKTPUHECKUM
TOKOM, BCE MOHTAXHbIE W Hanago4Hbie
paboTsl cnenyer npoBoAWThL C 0coDOA
OCTOPOXHOCTLIO.

Penaxtop — A. Qonrwi, rpagika — A, fonrui
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YCTPOMUCTBO OrpaHUYeHuUs

NyCKOBOro Toka anekTponpubopa

A. BYTOB, c. Kypba fipocnasckoii obn.

Ans namn HakanueaHns, 610KOB nuTauusa MowHelx YM3Y, anek-
TpogBurarenen u HEKOTOPBIX APYrux anekTponpubopos xapakTrepeH
6onbLWIOK NYCKOBOW TOK, MHOr[a O[EecATUKPaTHO NpeBbiluarowmi
pabouni. Yrobel npognute cpok cnyx6el Takmx npmbopos, Xena-
Te/IbHO NMUTaTh UX Yepe3 yCTPOoWCTBa, CnOCOOHbIEe OrpaHnYNBaTh TOK

npy BKIIIOYeHUHN.

XEmMa OrpaHuLsMTens nokasaHa Ha

puc. 1. On npeacraenser coboin ne-
pepaborky paHee pa3paboTaHHoro w
onucaHHoro B [1] ycTpoiictea. MNMpumeHe-
Hue Gonee COBPEMEHHOW 3NeMEHTHOWN
Hasbl M HECKONBKO WHOW Noaxon kK npob-
nemMe no3soNuNKn YBENWYUTbL MOLUHOCTb
JAWMLAEMON Harpy3kW, 3HaYUTENbHO
YMEHBLLLWTL SHEPreTUYeCcKUe NoTepu, No-
BLICUTL HAEXHOCTL U YMEeHbLWKTL raba-
puTh Npubopa.

Mpy 3ambikaHWW KOHTAKTOB BbIKNKO4A-
Tensa SA1 koHpeHcatop C2 6uicTpo 3apa-
waevca Yepes peanctopsl R1, R2 u avoas:
VD1, VD2. HanpsaxeHne Ha 3TOM KOHAEH-
catope orpaHuydeHo crabwnutpoHom VD3
no 15 B. MNoneesoit TpaHsuctop VT1 oT-

HEAOCTATOYHON AN OTKPLIBAHWA TPUHM-
CcTOpa, W OH OCTAeTCA 3aKPbiTbiM MOCTO-
AHHO. 3TO YCTaHOBUBLUMIACH pexum pabo-
Thl OrpaHuyuTeNst, NPU KOTOPOM TPaH3u-
ctop VT1 Bce Bpems OTKpLIT, @ Harpyska
paboTaeT B HOMWHAaNbLHOM pEXUME,
Bapuctop RU1 3awmwaer tpaHancTop ot
NoBpEXAeHUs UMNYNLECAMK BLICOKOrO Ha-
NPAXEHWA, WUCTOYHUKOM KOTOPLIX MOTyT
BLITe KaK CETb NUTaHWA, TAK U UHOYKTUB-
Has Harpy3ka, Hanpumep, obmotka
TparncdopmaTopa.

B otnvume OT HEKOTOPbIX OPYrux ycrt-
poiicTe [2] npepnaraeMoe He MOXeT BbiTh
BKNIOYEHO B Paspble 0QHOro W3 NPoBOAOB
MUTAHWA Harpysku. A He cuuTarw 3To
HEAOCTAaTKOM, NOCKONLKY BMECTO TOrO,

VD4-VD7
1N4006
a RUT .
pis TNR10G561 K Harpyake
& (Pray = 120 BY)
! U
] R2 VT1
150 & | IRF840
7 r:ffozue
1
R3390 -5
2 4]
f VD3 g VSt [Rs =
INAT44A W KV112A
(15 B) e 22
Puc. 1 —C3 0,022 Mk RE 10«
= =1

kpblBaeTcs. Kak Toneko NponopuyoHans-
HOE TOKY Harpy3ku NageHue HanpsaxeHus
Ha peaucTtopax R4 1 RS gocturker (c yue-
TOM Crnaxweawllero OencTema KoHOeH-
catopa C4, uenn REC3 M nonoxeHus
OBUWXKA NOACTpOeYHoro pesucrtopa R7)
3Ha4YeHWs, LOCTATOYHOTO NS OTKPbIBAHWA
TpuHucTopa VS1, nocnegHuia oTkpoeTcs.
310 NPUBEOET K PE3KOMY YMEHBLUEHWID
HanNpPAXeHWa Ha 3aTEOPE NONeBOoro TPaH-
auctopa VT1, oH 3akpoercsa, obecroyme
Harpyaky. OQHaKO B KOHLE TeKYLLEro W Ha-
Yane creayiowero nonynepuona ceTeso-
ro HanpsXeHws TOK 4epes TPUHUCTOP
NPeKpaTMTCa W OH 3aKPOETCA, NpenocTa-
BUB koHaeHcaTtopy C2 3apaanTeCA BHOBb,
a TpaH3ucTopy VT1 — otkpbithca. Janee
NPOLIECC NOBTOPAETCH, OOHAKO B KAXA0M
cnegyowem nonynepuoge conpotuene-
HWE pa30rpeBaloWenca M pPasroHaio-
wencs Harpyskum craHoeutca Gonblue,
4EeM E NpeabayLwem, 1 Bpems, Heobxoamn-
MOE 015 LOCTVXKEHWA NOpora OTKPbIBaHUA
TpuHucTOpa, yeenuuueaetca. B koHue
KOHUOB, amMniuTyAa MMNyNbCOB Hanpsxe-
HUA Ha peauctopax R4, RS cranoeutcs

yT06bl YyCTAaHABNWMBATL 3aALMTHOE YCT-
POMCTBO PAAOM C BHIKNIOHATENEM, TAe
[OCTYN KO BTOPOMY CETEBOMY MpPOBOAY
3aTpy[HEH, EM0 NIENKO MOXHO CMOHTUPO-
BaTh Tam, rne npucyTcTeyioT o6a npoBo-
fAa: B OCHOBaHWK NIOCTPLI, B KOPNyce cee-
TUNbLHWKA WAW OpYyroro 3awuwaemMoro
anekTponpubopa.

Mockonbky B OrpaHuyvTeng oTcyTcT-
BYIOT MHEPLIMOHHBIE 3NEMEHTHI (BpeMasa-
OA0LWME KOHAEHCATOPLI, TEPMOPE3UCTO-
pbl), OHO rOTOBO K NMOBTOPHOMY NNABHOMY
BK/IIOYEHUWIO Harpysku cpasy xe nocne
BbIKNOYeHus. [pyras ocobeHHoCTs — pa-
6ota nonesoro TpaHsuctopa VT1 B kno-
HEBOM PEXMME KaK BO BPEMSA Nycka, Tak 1
B YCTaHOBMBLLUEMCA pexume pabots Ha-
rpysku. [oatomy paccewBaeman 3TUM
TPaH3WCTOPOM MOLUHOCTL HEBENUKE, 4TO
3HAYUTENBLHO NOBLILLIEET HAOEXHOCTb YCT-
POWCTEA.

MNpW ykasaHHbIX Ha CXEME HOMMWHanax
peasuctopos R4, R5 orpanvunrens pabo-
TaeT ¢ NaMnamu HakanueaHus CyMMapHOi
MowHocTelo 25...120 BT B kavecTBe Ha-
rpy3Ku.

Bce netany CMOHTUPOBaHL! HARECHBIM
crnocoboM Ha Kpyrnoi nnare AnameTpom
50 mm (puc. 2). Ee moxHO nerko pasmec-
TUTb B BONBLWIMHCTBE NOABECHLIX W Ha-
CTEeHHbIX CBETUNEHMKOB. [NoneBnin TpaHan-
cTop IRF840 MOXHO 3aMeHUTb, Hanpumep,
BUZ40B, IRFP4S2, IRF450, TSD2M450V
WK OpYrvumMKu N-KadanbHbIMU NONeBbiMU
TPaH3McTOpaMu C NpeaenbHLIM Hanpaxe-
HUEM CTOK—MCTOK He meHee 500 B u
COMNPOTUENEHWMEM OTKPLITONO KaHana He
Gornee 1 Om. Mexgy nnavoi v pacnono-
XKeHHbIM napannensHo en Koprycom
TpaH3ucTopa HeobXoaUM BO3AYLWHLIA 3a-
30p 2...3 MM DN LUMPKYNAUMKM BO3OyXa.
Bmecto tpuHuctopa KY112A nopoiper
APYroid ManoMoLHblii 13 cepuin KY107,
MCR100, a emecto guopoe 1N4006 —
nobule Ha TOK He meHee 1 A 1 Hanpsaxe-
Hue Gonee 400 B, Hanpumep, KA243X,
KO2477, KO258B. CrabunutpoH MOXeT
BbiTh He Tonbko 1N4744A, Ho n KC215X,
KC515I, TZMC-15, BZX/BZV55C15 wmm
npyroi Ha 15 B.

B kavectee C1 aetop ucnone3osan
ManorabapuTHbIin UMNOPTHEIR KOHAEHCa-
Top Ha HanpsxeHue 250 B nepemeHHoro
Toka. OkcuaHblid koHpeHcaTtop C4 — mano-
rabapuTHbIA N8 NOBEPXHOCTHOrD MOHTa-
Xa, HO pPOMYCTMMO YCTaHOBWTE 30ECh U
OKCWOHLIA KOHOEeHcaTop 0ObIYHOWM KOH-
cTpykumm. OcTanbHble — ManorabapurHbie
MAIEHOYHBIE WMNWM KEPAMUYECKUE C ManbiM
TKE. MNopctpoeynsin pesuctop R7 — um-
NOPTHBIN 3aKPbLITON KOHCTPYKUMKW. Yacto
WUCMNONb3yeMbIE panMontobuTenaMu noa-
cTpoeyHbie peavctopsl CM3-38 Henpuroa-
Hbl, X HAAEXHOCTL CMMLWIKOM HM3ka. Ba-
puctop TNR10G561 MOXHO 3aMeHUTb Apy-
MM € KNaccupukaLMOHHBIM HaNpPAXeHUeMm
560 B — FNR-10K561, FNR-14K561.

Ecnu paborare C Harpy3kamu moL-
HOCTBIO MeHee 75 BT He npeanonaraercs,
HOoMUuHanbl pesucropoB R4 m R5 xena-
TENLHO YMEHbLWKTEL A0 1 OM. MoxHo ycTa-
HOBUTE BMECTO [BYX PE3UCTOPOB OAWH
gaeoe Gonblwen mowHocTu, Peauctopsl
elwje MeHbluero HomuHana v Gonbluei
MOLLHOCTW NPUOETCA YCTaHOBWTbL [OJ1A
paboThl ¢ Harpyskoit mowHocTelo Bonee
120 Bt. B atom cnyyae Heobxoauma 3ame-
Ha Gonee MolHbIMK Takxke anogoe VD4—
VD7 v nonesoro TpaHu3auctopa VT1. He-
CKOJSIbKO OAHOTWUMHLIX MONEBbLIX TPaH3WUC-
TOPOB A0NycKaeTcs COedMHWTL napan-
nenLHo, 06A3aTeNnsHO YCTAHOBUMB WX Ha
obuem Tennooteoae. Ans paboTs C MOLLL-
HOW Harpy3koil MOHTaX YCTPOCTBa chne-



Ayer coenate MeHee NAOTHbIM, a nnaty
MOMECTUTE B KOPMYC C XOPOLWIEN BEHTUNA-
umen.

Hanaxueate orpaswuuTens cnepyet
YMEHHO € Tem anekTponpuBopom, ans
3aLMUTH KOTOPOro ero NpeanonaraeTcs B
AansHenLLem Ucnonb3oearb, U NP HOMKU-
HANLHOM WK CNErka NOBLILLEHHOM Ha-
npskeHun B cetu. Ecnu Harpy3ka — nam-
na HakanueaHus, OHa AonxHa OGbiTe HO-
BOW, HE NOABEPraslIenca ONUTENBHON
IKcnnyaraumm.

MNepen NepesiM BKIOYEHWEM OBUXOK
noacTpoeyHoro pesuctopa RV ycranas-
NMBAIOT B NPaBOE NO CXEME MONOXEeHWE.
Mocne BkNHEHWUA NUTAHWA ABUXOK O4EHB
MELNEHHO NEPEMELLAIOT, NoKa namna He

Ha4HeT pasropartscs. [Npu npaBunbHON
peryiupoBke namna [octuraet nonHon
APKOCTH Yepes 2...3 ¢ Nocne BKINYEHWS.
Mpuyiem Bonee NONOBKUHE! ATOrO BPEMEHW
ee ceeveHws BuaHO He Byper. Cnepyer
3aMeTUTb, HTO H4EM MOLUHEE namna, Tem
[0NbWe U NMNasHee oHa 3aXuraeTcs.

Ecnu orpaHuiuTens HacTpouThL Ha pa-
60Ty C 1amnoi MOLLUHOCTLIO, Hanpumep,
100 Br, a 3atem NoaKMoYuTb Napannens-
HO el ewwe 0aHYy MOLHOCTBIO Beero 15 Br,
TO NPW BKIKOYEHUK 06e Namrbl He 3axXryT-
cs. 3Ty 0COBEHHOCTL MOXHO WCHIONL30-
BaTh ANA NPEAOTEPAaLUEHWUA NOBPEXAEHUA
CBETUNLHWKA NPY Cy4aiHoM YCTaHOBKE B
HEro Namnbl MOLHOCTLIO BonbLue Aonyc-
TMMOIA. Hanpumep, MHOrMe HacToNbHble

CBETM/ILHWKW pAcCYUTaHbl NULIE Ha nam-
Nbl HakanMeaHws MOLLHOCTbLIO He Gonee
60 Br. Takue xe no pasmepy namnsl MOLy-
HocTeo 100...150 Br npu ycraHoeke B
nopobHLIN CBETUNEHUK NEPErpesatdT ero
NAacTMaccoBLie feTtany BrnoTe A0 nnae-
nexHua u pedopmacmm.

JINTEPATYPA

1. ByToB A. YCTPOWCTBO 3alUMTLI ManNoMOLL-
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CyMUCTOpPHDBIN perynarTop

MOLWHOCTM

H. YEPEMUCHHOBA, r. BopoHex

c0BEeHHOCTL 3TOr0 CUMWMCTOPHOMO

perynaTtopa — YMcno NofaBaemMelx Ha
HarpysKky nonynepuoLos CETEBOro Harnps-
XKEHWS 0CTAeTCA YeTHHM Npu NGom no-
NOXEHWW OpraHa ynpaeneHus. A aTo 03-
Hayaer, 4To B NOTpPeBnAeMOM Harpyskon
TOKe He 06pas3yeTca NOCTOAHHAA COCTAB-
NAOLWAEA W, CNefoBaTensHo, OTCYTCTBYET
BPEAHOE NOAMAarHUHMBAHWE MarHUTONPOo-
BOLOB NOAKNIOHYEHHBIX K PErynatopy

nepuoga. 310 ymMeHbLLAeT Nay3y B 3apaj-
HOM TOKE CrnaxwBsalowero KoHgeHcaropa
C2, 4T0 NO3BONAET NPUMEHWUTL 3[1€CH KOH-
NEHCATOP MEHbLUEN EMKOCTU.

WMnynsCel, CHUMaemMbie co cTabunuT-
poHa VD5, noBTOpsieT Ha CBOeM BbixOAe
anemeHT “"Mckniovawowee WNKW" DD1.2,
NOCKONbLKY OAWMH U3 ero BXOO0B COednHeH
¢ 0BwmM NpoBoAOM. TakoA Xe aNemMeHT
DD1.1 COBMECTHO C PE3VNCTUBHLIM AENW-

Ha norudeckmx anementax DD3.1 wm
DD3.2 BLINONHEH FEHEPATOP WMMYNbCOR
yacToToi okono 6 kl'u. OH paboTaer Tonk-
KO NPW YCNOBKUK, 4TO Ha Bxoae 1 anemeHTa
DD3.1 v Ha exope 5 anementa DD3.2 on-
HOBPEMEHHD YCTAHOBJIEH BbICOKWA YpO-
BeHb. B pesynetate B Havane kaxnoro us
TEeX NONyNnepuofoE CETEBOrD Hanpsxe-
HWS, BO BPEMA KOTOPbIX YDOBEHEL HA BHIXO-
ne tpurrepa DD2.1 sbicokuitl, ¢popmMu-
PYIOTCA KOPOTKME Ma4ykM WMNYNLCOB.
Yepea ycunurtens Ha TpaHsucTtope VT1 u
UMNYNLCHBIM TpadHcgopmaTop T1 oHKW no-
CTYNaKT B LUEMb YyNpasneHus cuMucTopa
VS1, oTkpbiBas ero Ha uenoe Yicno ne-
PUOAOE CeTH (YeTHOe YMCno nonynepuo-
nos). CoOTHOWEHWE YMcna NepUoAoE, B
KOTOPbIX CUMUCTOP OTKPBIT M B KOTOPBIX
OH 3aKpbIT, 8 CNefoBaTentbHo, U CPEQHARA

R2
360 R4 K Brja. 14 R1p  [(warpyske
C1 1M DD1,DD2Z, R DD1 K5611T12 cs 1K
022wk x| yp1-yp3, |  ewe. 1214 DD3 100 k DD14 DD2KseiTM2 0.1 mk
T *$98 | vos, vD7 _ DD3 K56111A7
01 | kns10a;
Bt —8 s
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=470 Mk x D
VD3 x 25 B 3] ¢ KY208H
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VD4 +4 R
~— rt R Gk Ve
27 K VD5 T
~220B {1} w5 - +—= K pup. 7 DD1, ewie. 7-11 D02,
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TpaHchopmMaTopoB W 3nNeKTpoasurarTe-
nein. MoWHOCTE perynvpyerca UsameHe-
HWEM 4UcNa MNEPUOAOE NEPEMEHHOro
HaNPSXEHWRA, NPUNOXEHHOrO K Harpyake
3a ONpenEeneHH bl MHTEPBAN BPEMEHM.

Perynatop npefHasHavyeH pna mname-
HEHWA MOLLHOCTM HarpeBaTefbHbIX npu-
Gopos, obnanawimx 3HaYUTENEHOIW Ten-
NoBoOW WHepuuwein. Ona ynpasneHus ap-
KOCTbIO OCBELLEHWUA OH HEMPUIOAEH, Nam-
Nel By4YT CUALHO MUraTh.

Cxema perynatopa nokasaHa Ha
pucyHke. YCTPOMCTBO COOEPXUT OBa y3-
na nutauua. Mepewin — R1, VD5, VD2;
eTopoin — R2, C1, VD4, VD1. Crabunut-
poHst VD4 1 VDS orpaHm4meatoTr Buinpam-
neHHoe HanpsxeHwe Ha ypoeHe 10 B.
Beuay Toro 4To TOK 4EpPe3 KOHAEeHCaTop
C1 onepexaeT no ¢ase Ha 90 rpag. npu-
NOXEHHOE K HEMY HanpsKEHWE, NONOXK-
TENbHBLIE UMMYNbLCHI HANPAXEHWA Ha cTa-
Bunutporax VD4 v VD5 caBuHyTbI No Bpe-
MEHW nNpUBNU3NTENLHO Ha YeTBEepTh

Tenem HanpsxkeHus R4R5 v uenvio 3a-
nepxku R6C3 hopmMupyeT MmMnynbcbl Bbi-
COKOro NOrMYEcKOro ypoBHA B Hasane
Kaxaoro nonynepuwoaa CeTeBoro Hanps-
HKEHWA.

3nemertel DD1.3 1 DD1.4 pabortaior
KaK WHBEPTOPbI, MOCKONbKY Ha OOHOM M3
BXOA0B KaXa0ro U3 HUX NOCTOAHHO yCTa-
HOBNEH BLICOKMIA ypoBeHb. Ha Hux cobpaH
reHepaTop WUMNyNLCOB C perynupyemon
nepemeHHLiM pe3uctopom RB ckBax-
HOCTBIO W 4YacTOTON NOBTOPEHUS OKONO
2 M. Mmnynecel noctynaoT Ha exon D
Tpurrepa DD2.1. MNockonbky BeIXOg ane-
menTa DD1.2 coeamHer ¢ exonom C atoro
TpUrrepa, ero COCTOAHWE W3MEHRETCH B
COOTBETCTEMM C YpOEBHEM Ha Bxoge D
WCKNIOYUTENBHO B MOMEHTH HapacTalw-
WKWX NEPEXOLOE CETEBOWN CUHYCOMObI Ye-
pe3 Honb. B peaynetare AnuTENbHOCTU
UMINYNBCOB W Nay3 MeXAY HUMK Ha BbIXO-
Le Tpurrepa Bcerna OcTalTes KpaTHeIMM
Nepuojly CETEBOT0 HANPSXEHWUA.

MOLHOCTb, NOCTynawwas B Harpy3ky,
3aBWCAT OT NONOXEHUA OBUXKA NepemMeH-
Horo peaucropa R8.

WmnynkcHbiia TpaHchopmartop T1 ume-
eT QeppuToBLIN MarHUTONPOBOL TUMNO-
pasamepa K7x4x2,5. O6e ero oBmMoTKM
0AMHaKoBbLI, OHWM umMetoT no 100 euTkoB
npoeoga MN3B-2 auamerpom 0,15 mm. MNpw
M3roToBNeHUMK TpaHcgopmaropa cneayer
obpatuTb ocoboe BHUMaHWE Ha Ka4ecTBO
M30NALMK MEXOY €r0 0OMOTKaMM,

Cummictop KY208H moxer BuiTh 3ame-
HEH [APYrM C A0NYCTUMBIM HaNpPsXeHUem
{0BpaTtHbIM M B 3aKPLITOM COCTORHWK) He
mervee 600 B u AONycTUMEIM TOKOM He
MEHee ToKa NOAKNIOYEHHON K perynatopy
Harpy3ku. XKenatensHo 3aluMTuTb CUMKUC-
TOP OT BLIBPOCOE NPUNOXEHHOID K HEMY
HanNpsXeHWs BapuCTOPOM, Hanpumep
CH-1-560, noakniouve ero napannenbHo
anekTpopam 1 u 2 cumucTopa.

Penaxtop — A. Jounrwd, rpacica — A. Lonrsi
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AaTtyuk neperpeBa

O. UWJIbHUH, r. KazaHb, TatapcraH

Onncuaaemuﬁ npubop npeacrasnseT
coboil npeobpasosarens Temnepary-
pa — yacrorta gMcKpeTHoro geincrews. Mo
CTPYKTYype 3TO aBTOreHepartop, nemns
NONOXUTENLHOI 0BpPaTHOI CBA3KM KOTOPO-
ro COOEPXMT YNbTPa3BYKOBYKD NHUHWUID
CBA3U C BKNOYEHHLIM B HEE YYBCTBUTESb-
HbIM 3nemeHToM. WM cnyxuT nonumep-
HblA CAMOBOCCTaHaBNMBAIOLWMIACA Npeno-
xpanutens. Bnarogapa 3asucuMocTH OT
TeMnepaTypbl HE TONbKO BNEKTPUHECKUX,
HO W aKyCTWHECKWX CBOWCTB Takoro npe-
[OXPaHUTENA U3MEHAETCA YacToTa Kone-
BHaHwin asToreHeparopa.

Hatuuk paspabGorad ans pabGoTel B
cocTage nNpuBopoB AONYCKOBOrO KOHTPO-
nsa Temnepatypul 0O6bEKTOB, HAXOOALLUMXCA
BO B3pPLIBOONACHLIX cpenax [1], Ho MoXxeT

Hbl, KOTOpbLIE MPOXOAAT HYEPE3 HYBCTBU-
TENbHLIA ANEMEHT K AOCTUraloT NPUEMHO-
ro npeo6pa3oeartens, npeobpa3syiollero
WX B 3NEKTPUHECKUIA curHan. 3ToT curkan,
YCUAEHHLIN NpeasapuTesnibHbIM yeunure-
nem, Hepes uenb 0bpaTHOW CBA3W NOCTY-
naeT Ha BxXof yeunutens MowHocTu. B pe-
3yNLTaTe NONOXMTENLHON 0BPAaTHON CBA3N
B CUCTEME BO3HUKAIOT aBToKonebaHuma.
HyBCTBUTENBHBIA 3NeMeHT aatyuka
BLINONHEH W3 MaTtepwana, akyctudeckoe
CONpPOTUENEHWE KOTOPOro pPE3Ko u3me-
HAEBTCA NpU ONpeaeneHHon TeMmnepaType.
B pesynsrate npovcxoguT ckaqkoobpas-
HOE U3MEHEHWe 4acToTe konebaHuii, 4To
W cnyxuT curHanom neperpesa. lNocne
yCTpaHeHWA MPUYMHBl NEpPerpesa Temne-
partypa H4yBCTBUTENLHOO 3NIEMEHTA NOHKU-

BXOA0M YCUNMTENA MOLUHOCTU Yepes KOH-
percatop C9, KOTOpbIA 3aMbikaeT uens
nonoxutencHoii obpatHoii cea3u. Kou-
nexcarop C10 — paspenuTensHblii.

MNpepeapyTenbHBIR YCUNUTEN NATAET-
cs oT crabunuaaropa Hanpsxenws 15 B
Ha mukpocxeme DA2. KoHpeHcatop C5 —
3ANeMeHT QUNLTPaUMK B LIENW NUTaHKA.

YyecTBUTENBHBIM 3anemeHToM  BK1
CNYXUT MONUMEPHLIA CAMOBOCCTaHaBNM-
Baowuiica npenoxpanutens MULTIFUSE
¢upmel Bourns [2]. B oxnaxgeHHoM co-
CTOAHWW CTPYKTYpa 3anonHaowero ero
nonuMepa HanoMWHaeT KpucTannu4qe-
cKylo pelweTky. [py HarpesaHum oHa W3-
MEHSAETCSH, NO3TOMY NPW AO0CTUXEHUW OnN-
peneneHHoil Temneparypbl NPoOUCxXoauT
CKa4y0K HE TONLKO 3NEKTPUHECKOW NPOBO-
AVMMOCTW NONMMEPA, HO U ero akycthye-
CKOIo CONPOTUBIEHWUA.

BONbWWHCTBO feTanel Jartyvka pac-
MoNOXEHb! HA MakeTHOW nnaTe ¢ Meran-
NU3UPOBAHHBIMI OTBEPCTUAMM, MOHTaX

DA1 L7820 DA2 L7815
1f.eryl2
+27TB *STU «STU
S 1 c3 e s RO o o
[ 22Mkx40B [ 22mMkx258 T 2mMk=25B 001mk =x25B
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VT3
KT815I
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[1]241(

HaWTV NPUMEHEHWE W B APYIMX CXOXUX NO
Ha3Ha4YeHWio cucTemax, Hanpumep, B
YCTPOWCTBEAaX aBapuiHOi NoXapHoW cur-
Hanuaauuu. ockoneKky CBA3b YYBCTBMU-
TENLEHOro 3N1eMEHTa C 3NEeKTPOHHbLIM Bno-
KOM @KYCTWU4ECKas, MCKIYEHbl NpoTeka-
HWEe TOKa B M3MEPUTENLHOI LEennu v Bo3-
MOXHOCTE MCKPOOBPa3oBaHua B KOHTPO-
NUPYEMOIi 30HE.

OcHoBHbIe
TeXHHWYECKHE XapaKTePHUCTHUKK

Temnepatypa cpabaTsiBaHua,

‘C,HEBONEE. . ......cvvrrrnnnn-d 60
Bpema cpabateiBanus, c, He

BONBY oviaimnsvaswssva e 10
Pa3max BbIXOOHOMo Hanpaxe-

HUA, B,HemeHee ................ 5
Hanpsxenuwe nutauma, B . ... .. .. 27+3
Tok notpeGnenns, MA, He

GONBE v s weadm s s TR s 100

MpuBop coOCTOMT U3 HYBCTBUTENLHOIO
3aNemMeHTa, BKIIOYEHHOTO B Paspbie 3ByKO-
B0/a, 0Opasylowero ynsTpassykoByo nu-
HUIO CBA3M MEXAY W3NYHaoLWMM ¥ NPUEM-
HbIM nbesonpeobpasoBaTensamun, YCunu-
TEeNA MOLUHOCTH, NPEABAPUTENLHOIO YCU-
nuTens 1 uenu obpatHoI CBA3WM, coeam-
HAIOWEN BLIXOL, NPeABapuTENsLHOro ycu-
NUTENH C BXOOOM YCUNUTENS MOLLHOCTU.

Wanysaowmin npeobpasosatens BO3-
6yXAaeT B 3BYKOBOAE aKyCTUYECKME BON-

KAETCH, aKkyCTUHYEecKoe conpoTUBIEeHWe
NWHUK CBA3KU K YacToTa konebaHwii BO3-
BPAWAOTCA K MNepBoHaYansHbiM 3Hadve-
HUAM — AATYUK BHOBL rOTORB K paboTe.
Cxema patyvka wsobpaxeHa Ha pm-
cyHke. Ha tpaHauctopax VT1—VT4 Boi-
MONHEH yeunuTens MowHocT. Ero koad-
GQUUMEHT YCUNEHWA MO HANPSXEHWIO on-
penenseTca OTHOLWEeHWEM CONPOTUBIIEHWA
peauctopoe R6 1 R4. K Brixony ycunutens
NOAKNIOHEH M3NyHaroLMin neesonpeobpa-
3oBatens BQ1, oH yepes 3ByKOBOA U HyB-
cTeUTENbHbI anemenT BK1 akyctudecku
CBA3aH C NPUMEMHLIM Nbe3onpeobpa3sosa-
Tenem BM1. KoHgeHcatopst C1 1 C4 —
pasgenutensHsie. Ouogsl VD1 u VD2
3a0al0T HanpskeHue CMELLEHUA TpaH3u-
cropos VT3 u VT4. Younurenb MowwHoOCTH
nuTaeTca oT crabunuaaTopa HanpsxeHua
20 B va mukpocxeme DA1. KongeHcarop
C3 — OUNLTPYIOLLMIA B LIENW NUTaHWA.
MNpepsapuTenbHbiil yeunutens cobpaH
Ha OY DAS. Nockoneky nutanue OY ogHo-
rnonspHoe, ¢ NOMoLLLIO pe3ucTopos R10,
R11 v R13 Ha ero HewHBEpPTUPYIOLUWIA
EXO[] NOAaHO CMELLEHWE, PABHOE NON0BU-
He HanpsaxeHua nutanua. Konpewcatop
C6 — BIIOKMPOBOYHBIN B LMW CMELLEHUS.
Peauctopom R12 3apgaH pexum pabotsl
QY. Peaucrtopsl R14—R16 1 koHgeHcaTop
C7 o06pasyioT uens OTPULATENBEHOW
obpatHo# cBa3n, 3apaowien koadppuum-
€HT YCUNeHus NpeasapuTensHoro Yeunm-
Tens. Beixon 3TOro yewnutens cCoefiMHeH ¢

= O6WmMin

BHINONHEH TOHKUMW WM30NUPOBaHHLIMK
npoBogamu. MNnata nomelleHa B meTan-
NMHECKUIA KOPNYC, Ha KOTOPOM YCTaHOB-
neHsl nbesonpeobpasosatenn. YyscTeu-
TeNbHLIM ANEMEHT Oartyvka HaxoawuTcs
CHApYXW 1 coeuHEH C Nbeaonpeobpazo-
BaTtenamMu 3ByKOBOAOM — U-oBpasHbim
KONEHOM W3 CTanbHOW MPOBONOKW aOva-
meTtpom 0,8 MM n onudoin 1 M. MNpotreo-
MONOXHbIE KOHLb! 3BYKOBOAA NPUNasHbl K
paboymm noBepxHoCTAM neesonpeobpa-
30Batenei. YyBCTBUTENbHLIA 3NEMEHT
BMNasH B8 paspbis 38YkKOBOAA B MECTE ero
uarvba.

B patyvke npuMeHeHbl TaHTaNoBble
oKcuAHble koHOeHcaTopbl KS53-52, nony-
CTMMO WCMONb30BaTh W [pyrve, Hanpu-
mep K53-4. Kepamuyeckue koHAeHcaTo-
pbi — K10-176 (v KM-3—KM-6). Mo-
CTOAHHBIE pe3uncTopbl C2-33 (Bo3amoxHas
sameda — C2-23, MNOT, OMAT).
NopcTtpoeunsliin peavctop — CN3-39a
(unu CN3-37, PMN1-48). Auons KA522B
MOXHO 3aMEHWUTL APYrMMW KPEMHUEBLIMU
ovogamu, Hanpumep, ua cepuin KAS03,
KA521. TpanaucTtops KTS03I MoryT 661
3aMEHEeHbl TpaHaucTopaMu 3TOl  Xe
CepUU UK KPEMHWEBLIMK NpubBopamu
APYrux CEpUin ¢ aHanormyHeIMK napamer-
pamu, KT814I" n KTB15I MOXHO 3aMeHUTh
TPaH3UCTOpamMK TeX Xe Cepuin unu cepuia
KT816 w KT817 cooreeTcTeeHHO. Bmecto
UMNOPTHBIX MUKpocxem L7815, L7820
MOXHO WCNOMb30BaTb OTEYECTBEHHLIE



mukpocxemsl KP142EHBB v KP142EH9A
COOTBETCTBEHHD. [be3oakycTuyeckue
npeoGpasosareny BQ1, BM1 — 6eckop-
NyCHble TpexsbiBOAHLE 3apybexHoro
NpowW3BOACTBA (MPeanoNoXUTENBHBINA THN
FML-34.7T-2.9B1-L). CamosoccraHasnu-
BawwWwWiicas npepoxpadutens MF-R025
AONYCTUMO 3aMEHKTE aHaNoru4HbLIM hup-
mel Raychemf/Tyco wnum Little Fuse.
HanaxusaHue gatyvka 3aknoHaeTcs B
YCTaHOBKE MOACTPOEYHbIM PE3UCTOPOM
R16 Takoro koa@pduumenTa ycuneHms B
neTne NoNoXuTeNbHOM 0BpaTHOW CBA3MW,
npu KOTOpoM Habniopaetcs ycTon4uean
reHepaums, a CUrHan Ha BbiXoA4e ycunure-
NI MOLLHOCTU — CUMHYCOMAANbHBIA C He-
60NbWUM [BYCTOPOHHUM OrpaHUHEHUEM.
MNoesilwan TeMneparypy YyBCTBUTENLHOMO
anemeHTa BK1, pukcupytot ee 3HaqveHmne,
npyv KOTOPOM NPOUCXOAWT Ckavykoobpas-
HOE W3MEHEHWEe 4acToThl konebaHui.
Cnepnyet y6eauTbCA, 4TO 4acToTa BO3Bpa-
LWAETCA K MNepBoHaYanbHOMY 3HAYEHWIO
NPW OCTLIBAHWM YYBCTBMTENLHOIO 3ne-
MeHTa. B arTOpckOM BapuaHTe aartduka
4acToTa reHepupyemblx konebaHuin npu
TemnepaTtype 4yBCTBUTENbHOrO anemeH-
Ta +20 °C 6bna paeHa 12,9 klu, a npu
poctuxeHnn Temneparypsl +40 °C ckay-
k006pa3xo yBenuuneanace ao 85,3 k.

NNTEPATYPA

1. Bunorpagos 0. KoHTpONb B3pLIBOONAC-
Hbix ra3oe. — Paawo, 2000, Ne 10, c. 37.

2. CaMOoBOCCTAHABNMBAOLUMECH Npegoxpa-
HuTenn MULTIFUSE ¢wmpmel Bourns. — Pagwo,
2000, Ne 11, c. 49—51.

Peaaxrop — A. Qonrwi, rpacgsa — A, Jonrui

MOAYJIbHAS PEKJIAMA

HaGop peraneir "USB nporpamma-
TOop" no cTatee A. PoixkoBa ua "Papuo”
Ne 7 aa 2008 r. TepmocTarsl, 4acToTO-
MEpDbI, BONbTMETPLI, aMNepMeTpbl, Ha-
G0pLl 44N PE3UCTOPOB M KOHOEHCATo-
pos 1206, 0805, 0603. Opyrue paguo-
Habopb! 1 getanm. hitp://chipnabor.ru/

e-mail — nabor@inbox.ru.

Ten. +7-916-431-53-46 r. Mockea.

* * *

HoBwii accopTumenT!

Tepmodersl cepym DB — Buinon-
HEHbI B YEPHOM KOPMYCE C MHOMO4YMC-
NEHHBLIM BLIBOPOM HACAL0K.

Pabovee HanpsixeHne 230—240 B.

MowHocTs Npy HanpaxeHun 230—
240 B — 2000 Br.

Temnepartypa 60—600 °C.

Bec 1 kr.

MocMOTpeTE ACCOPTUMEHT, Hanu-
YME W LEeHY Bbl MOXETE Ha caite
www.mstquartz.ru B pasgene "WHcT-
pymeHT".

Takxe Ha cknag NocTynuan HoBbIe
TOBaPLI:

Pyukn—"knoBUK" — aHanoru ove-
4ecTBEHHLIM; TyMOneps!; pelweTkn gna
BEHTUNATOPOB — pasmepsl 60 mm,
80 mm, 92 mm, 120 MM; 33XKMMBbI OT-
BETBUTENbHLIE; NPOBOUHUKM U MHOrOe
npyroe, nogpobHee cMOTpUTE Ha
canTe www.mstquartz.ru

Ten./dakc — (495) 665-61-40.

E-mail: info@fomel.ru

NMpocToe yCTPOMUCTBO NJIaBHOroO
nycka anexKkrpoaBurartens

A. CUTHUKOB, noc. Crynoso Kuposckoii obn.

PaccmarpuBaeMoe B cTaTbe yCTPOHCTBO MO3BOMAET NPOU3BOANTDL
6e3ygapHbIf NYCK U TOPMOXEHUE TPexX@a3zHoro aCHHXPOHHOIo 3/1eK-
TPOABMIraTens, 4T0 YyBeAUYMBaeT CPOK Chyx6bl 060pyROBAHUS U CHU-
XaeT Harpy3Ky Ha anekrtpoceTts. [TnaBHbifi NycK gocTuraercsa nyrem
H3MeHeHun 3P@eKTUBHOro 3Ha4yeHWs HanpsxXeHus Ha obMOTkax
ABUraTesis C NOMOLLbIO TPUHHUCTOPOB.

CTPOWCTBA NNABHOro nycka (nanee —

YMM) wWrpoko NpUMEHRAKOTCA B NpO-
MBILLIIEHHOCTH, Ha TPAHCMOPTE, B KOMMY-
HaNLHOM M CENLCKOM x03aicTee. OcHoBa
TpexdasHbix YINM — Tpu napel BKAKYEH-
HbIX BCTPEYHO-NapannensHo TPUHWUCTO-
POB, YCTAHOBNEHHLIX B PA3pbiBbl KAXA0ro
wn3 ¢asHuix Nposoaos. lNnaBHel NycK
AOCTUraeTcs 3a CYET MOCTENEHHOrO yBe-
NUHEHWMA NPUKNadLIBAEMOro K obmoTkam
ANEKTPOABUIraTeNa HaNpsXeHua OT HEKO-
TOPOro Ha4yanbHOro 3HayveHus N0 HOMU-

HaneHOro. [ns 3T0ro B Te4eHWE HEKOTO-
pOro BPEMEHW, Ha3LIBAEMOIO BPEMEHEM
nycka, NocTeneHHo YBenusuBaeTcs OoT
MUHUMANBHOMO 3HA4YEHWA N0 Makcumarb-
HOrO yron NPOBOAWMOCTM TPWHWCTOPOB.
O6LI4HO HavanbHOE HanpAXeHue HeBenu-
KO, MO3TOMY KPYTALWMIA MOMEHT Ha Bany
3NEeKTpPoABUraTena npyv nycke HamHoro
MEHbLWE, YEM B HOMWUHANLHOM PEXWME.
Mpw 3TOM NPOUCXOAMT MNABHOE HATAXE-
HWE NPUBOLHBIX PEMHE, BXOAAT B 3aLen-
neHwe 3ybuatbie koneca pegyktopa. B
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NPUKNAOHAA SNEKTPOHUKA

Ten, 608-28-38

consult@radio.ru

Npuem craren: mail@radio.ru

Bonpocsl

PAIMO N2 11, 2009

pe3ynbTarte CHUXaTCR AWHaMUHEeckue
HArpy3kW Ha gertanw npuweoga, 4To cno-
coBeTeyeT npogneHuio cpoka cnyxbol
MexaHu4eckoro obopynosaHus, yeenuye-
HUIO MEXPEMOHTHOMO Neproaa.
Mpumenenue YN no3sonaeT CHU3UTL
W NUKOBYIO HAarpy3ky Ha 3NeKTpOCeTh,
NOCKONbLKY MYCKOBOW TOK 3neKTpoasura-

Tens B 3TOM Cny4ae NpeBbilaeT HOMM-
HanbHblil Bcero 8 2...4 pasa, a He B 5...7,
KaKk npu npamom nycke. 31o Ouisaer
BAXHO MPU NUTaHWKM ANEKTPONpPUBOAA OT
WCTOYHUKOB OrpaHUY4eHHON MOLLHOCTH,
HanpuMep, OM3enb-reHepaTopHbIX ycTa-
HOBOK, yCcTpoiicTe becnepeboiHoro nura-
HWA, MANOMOLHBIX TpaHchopmaTopHbIX

160

noacraHumii (0cobeHHO B CenbCKon MecT-
HocTK). CHUXEeHWEe MYCKOBOro Toka npo-
LNEBAET U XKU3HbL 3NEKTPOOOOpYnOBaHKA.

Ha pmc. 1 wvsobpaxeHa cxema YIIM,
NpefHasHa4eHHoro oNa aNeKkTpoaeurare-
neit, nuTaembix o1 TpexdasHoi cetv 380 B,
50 Ny (dasw A, B, C), 0BMOTKM KOTOPLIX,
COEMHEHHBLIE "3BE370W", MOOKMOYAIOT K
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uensam L1—L3. O6wiyro Touky “3se3nsl” co-
eauHaT C HelTpansio cetn (N). Makcu-
ManNbHan MOLLHOCTE Aguratens — 4 kBT

TpwHucTopsl VS1—VS6 — Hepoporve
40TPS12 & kopnyce TO-247, ponyckar-
wme npamoi Tok po 35 A. MapannensHo
TPUHUCTOPaM NOAKMKDYEHb! AEMIPUPYI0-
wme RC-uenw R8BC11, RIC12, R10C13,
NPeaoTepallaoLMe MX NIOXHbIE BKO4YEe-
HUs, a Takxe Bapuctopsl RU1—RUS3,
NOrNOLLAIOLLIME KOMMYTALMOHHBIE MMNYb-
cwl amnnuTyaoi Gonee 500 B.

Kaxgoi napoi ecTpedHo-napanness-
HbIX TPMHWUCTOPOB YNPABNAET XOPOLLO W3-
BECTHas pagvonobutensM Mukpocxema
dazosoro perynstopa KP1182MNM1 (DA1—
DA3). Konpeucatopus C5—C10 obecne-
yusawT POPMUPOBAHWE BHYTPU MWUKPO-
cxem nNuNooBpasHoro HanpaXkeHus, CuH-
XPOHU3WPOBAHHOTO € ceTesuiM. CpasHuBas
nMnooBpasHoe HanpskeHwe C AeHCTBYIO-
MM Mexay BeiBoAamMKn 3 1 B, kaxaas MUK-
pocxema POPMUPYET CUrHANKLI BKIKOHEHWSA
COOTBETCTBYIOLLMX TPUHWMCTOPOB.

Moxmxaowmin  TpaHcdopmatop T1,
BbINPAMUTENL Ha auogHom mocTte VD1 co
crnaxmeanwmm koHaeHcatopom C4 u
WMHTerpansHbia crabunuaatop DA4 obec-
nesneanT Hanpsxenve 12 B, Heobxopu-
moe ans pabotsl pene K1—K3.

Mocne nopasu CUNoBbIM BeIKNKOHYATE-
nem Q1 TpexdasHoro HanpsxeHWs Npu pa-
30MKHYTOM BbiKnioyatene SA1 ean anek-
TPOABUraTens OCTAeTCH HEMOABWXHBLIM,
TaKk kaK BulBoAbl 3 u 6 Mukpocxem DA1—
DA3 3alyHTUpoBaHbLl peaucropamu R1—
R3 yepes HOPMAaNLHO 3aMKHYTHIE KOHTaKTb
pene, HanpaRXeHWe Mexay aTMMK BeiBoaa-
MW Mano, UMNYnkChl, OTKPLIBAIOLLME TPWU-
HUCTOpLl, He dopmupyloTes. B Takom co-
CTOSHUW BKMOYeH ceeToamoa HL1, curHa-
nu3npylowmia o rotoeHocTw YN k pabore.

Mpy 3ambiKaHUM KOHTAKTOB BLIKNIOYA-
Tens SA1 Hanpsxenwe 12 B noctynaer Ha
0BMOTKM pene, Mx KOHTaKThl PasmbIKaoT-

CH W HA4YMHAETCH 3apsfKa KOHAEHCATOPOR
C1—C3 TOKOM, reHepyvpyemsiM BHYTPW
MUKpocxeM. TPUHWUCTOPbLI HauYWMHaT OT-
KpbieaTees. o Mepe yBenuueHns Hanps-
XeHms Ha koHpeHcatopax C1—C3 yron
BKNIOYEHHOINO COCTOSHUA TPUHUCTOPOB
NOCTENEHHO PacteT U Yepe3 HeKoTopoe
BpemMs gocturaer makcumyma. Mo wcre-
YEHUM 3ITOrO BPEMEHW Pas’0rHaBLUWIACK
npurarens paboTtaer Ha MONHYI0 MOLL-
HOCTh. O BKNIOYEHWN ABUraTens CUrHanu-
aupyer ceetoauopn HL2,

Korpa seikniodatens SA1 6ynet pazom-
KHYT, KOHTaKTbl PENe BEepHYTCA B MCXOA-
HOE 3aMKHYTOe COCTOAHUE W KOHOEHCaTo-
pet C1—C3 32 HECKONLKO CekyHp, pasps-
DATCA NO4TU [0 HYNRA, NOCNE Yero OTKpbl-
BaKOLWME TPUHUCTOPLI UMMYNLCH NPeEKpa-
TaTCA. [BMrarens NNasHo 3aMennuT Xoa u
OCTaHOBWTCH.

MNockonkky BO BPEMSA NYCKa TOKK Yepes
oOMOTKM ABUratens HecuHyCOMOANbHb,
NONHOW KOMMNeHcauwu ¢asHeix TOKOB B
HYNeBOM NMpoBoOAe He npouncxoaut. B onpe-
AENEHHBIE MOMEHTHI TOK B 3TOM NPOBOAE
MOXET OKa3aThCs 3HaYUTeNbHEIM. AB yCTa-
HOBMBLLUEMCSA PEXWME OH 3HA4YUTENbHO
MEHbLUe, NMOCKONLKY 0BycnoBneH nuilb
"nepekocom” $az n HeWaeHTUYHOCTBIO
obmoToK asurartens, 1 066IYHO HE Npesbi-
waet 10 % HOMUHANEHOro Toka daskl.

Tpawcdopmatop T1 — TMM-2 ¢ Hanps-
*eHnem BTopuyHon obmotkn 15 B, pene
K1—K3 — TRU-12VDC-SB-CL, koHAeH-
caropbl C11—C13 — nneHouHbie K73-17.
B kayectBe Buiknwouarena SA1 MOXHO
WCNONb30BaTh KHOMNKY C dwukcauwen B
HaXaToM COCTORHWM,

YepTex ABYCTOPOHHEN NeYaTHon nna-
Tul YN naobpaxeH Ha puc. 2. Ee nome-
LA0T B NOAXOASLUMIA KOPMYC, CBETOANO-
asl HL1, HL2 » Bokmoyatens SA1 ycra-
HABNMBAKOT Ha ero nuuesoin nadenw. Ce-
YyeHwe NpoBoAoB, coenwHsowmx YMIM c
BeikmouareneM Q1 w ¢ geurartenem,

DO/MKHO COOTBETCTBOBaTb MOLLHOCTH
nocnegHero. CeyeHve HyNneeoro rnpoeoaa
AOMKHO BbiTh TAKKUM Xe, Kak 1 PasHbIX.

Mpu paborte c pBurarenem MoLy-
HocTeio Ao 1,5 kBT 1 yactote nyckoe He
6onee 10—15 B 4ac wWa TpuHMCTOpax
VS1—VS6 pacceuwBaeTcs HeaHa4yuTeNb-
Hast MOLUHOCTL, NMO3TOMY OTBOOMTL TENNO
oT Hux He Tpebyertca. Mpu Bonee YyacThix
nyckax unm Gonee molHomMm gBurartene
TPUHUCTOPBLI HEOBXOAMMO CHaBaMTL Ten-
NOOTBOAEMW W3 aNiOMWHWEBOW MONOCH.
Ecnu tennooTtson 06WMIA, TPWHUCTOPL
LONXHBI ObiTh HAAEXHO W30NWPOBaHLI OT
HEro COOTBETCTBYIOLMMK MPOoKnankamu.
Ans ynydweHns Tennonepenayn MoXHO
npumMernTs nacty KMT-8.

CobpaHHoe YCTPOMCTBO, NPExXae Yem
COefVHATE ero C 3NeKTpoasuratenem,
HEeoOX0AMMO MPOBEPUTL, MOAOKNIOYMB K
BbIXO4aM TPY OOVHAKOBBLIE Namnbl Haka-
nueaHws. Bo BpemMs MCNLITAHWIA MOXET
BBIACHWTBLCA, 4TO JAaMMbl 3aXWrawTcs W
racHyT HeogHoBpemeHHo. 31o obycnos-
neHo pa3bpocoM xapakTepucTUK MUKPO-
cxem DA1—DA3 » eMKOCTH KOHOEHCaTO-
poe C1—C3. Bpemsa BuIKIIOHEHWA 3aBUCT
W OT COnNpoTUBNEHUs peanctopos R1—R3.
Paccorpacoeanue no epemexn 6onee
30 % Heobxoommo ycTpaHuTe noabopkoit
YNOMSAHYTHIX BbILE KOHAEHCATOPOB M
Pe3nCTOPOB.

W3-3a pa3bpoca eMKoCTH KOHAEHCaTo-
poe C5—C10, exopawmx 8 uenu Gopmu-
poBavua Nunoobpa3Horo HanpsmKeHus,
BO3MOXHO NOABNEHWE B (hasHeuix NpoBoaax
NOCTOAHHON COCTABNAIOLEN TOKA, BbI3bl-
BaloWel HexenaTtenbHoe nogmarHudvea-
HWEe MarHWTONpoBOAOB ABWUratens w
NUTAIOLLErO €70 CUNOBOIo TpaHchopMmaTo-
pa. MNpakTuka nokasana, 4To Takoe BAus-
HWe HEBENMKO, W Mep MO YCTPaHEHWIO 3TOW
COCTaBNSOLWEN NPUHUMATE He TpebyeTcsa.

Peaaxrop — A. Jonrwi, rpagua — A. Jonrmwi

AByXKaHasNbHbIN

TepMoMeTp-TepMocTar
H. KOTOB, r. Kpacroapmerick [loHeykoi obn., YkpauHa

3 TOT NpUBop, NOCTPOEHHBLIM Ha MUKPO-
koHTponnepe ATmega8, moxer ObiTb
CKOHPUIYPUPOBaAH Kak TEPMOMETP Wnu
Kak TEPMOCTAT HE3aBUCUMO SIS KaxX,A0ro
W3 ABYX kaHanos. MiMeeTca BO3MOXHOCTb
3a0aBaTk TEMMNEPATYPY BLIKNIOYEHWA Ha-
rpesatens g npegenax or +5 no +95 °C,
Pa3HOCTE 3HAYeHWH TemnepaTtypsl ero
BLIKIOYEHWs 1 BklodeHna ot 0 no 4 °C wm
KOMIMEHCMPOBaTh CUCTEMATUHECKYIO MO-
rPeLHOCTL AaTYMKOB TeMnepaTypbl ot —2
no +2 °C.

Cxema TepMoMeTpa-tepmocTata no-
kazaHa w©a pucyHke. [lBa partuyuka
DS18B20 nopknto4atoT K pasvemam X1 un
X2, npuyem HoMepa rHesf, COOTBETCTBYIOT
HOMEepaMm MWx BbIBOOOB. Mcnonb3oBaHa
TPEXNpoBOAHAA CXema MOAKMOYEeHWS.
Yxe mHoro pas s yéexganca B TOM, 4TO
TONBKO TaK MOXHO A0BWUTECH MakCUManb-
HOW ANWHBI COEANMHUTENLHBLIX NPOBOAOE, U
Be3fie, rae arto BO3MOXHO, CTapawch
uaberatk Napas’uTHOrO NMWTAHWA OaT4Yn-

KOB. HEH ME[HLIX MPOBOAAX CEYEHWEM
0,5 MMm* yCTOMuYMBYIO CBRA3L yAasanock
obecrneynTts Ha paccTosHum A0 40 m.
MokazaHwsa [NaTHMKOB BHIBOARTCH Ha
HG1 — Ttpexpas3psaHbiii CBETOAMOAHLIN
MHAMKATOP C OBLWMMKM aHOAaMWU CBeTO-
[MOA0B Kaxaoro paspaga. JsyxuseTtHsie
ceetoanopsl HL1 w HL2 orob6paxaior
COCTORHWME KaXA0r0 U3 KaHanoe.
CurHans! ynpaeneHus Harpesatenamu
B pexvuMe TepMocTtara GopMUPYIOTCH Ha
BbIXOZlAX MWKPOKOHTponnepa PB6 (nep-
Bbilt kaHan) u PBY (eTopoit kaxvan). Ynpae-
NeHWe [BYXMNO3WLMOHHOE: HarpeeBatens
BKMOYEH WK BBIKNIOYEH. Jna ranesaHu-
Yyeckow pa3easku npubopa OT UCnonHW-
TenbHLIX YCTPOWCTE YCTAHOBNEHLI ONTPO-
Hei U1 1 U2. B moem BapuadTe K pasb-
emam X4 n X5 nogknioyeHs: uenu yrnpae-
neHust AByx cumuctopoe BT139, kommy-
TUPYIOLMX HarpeBaTensHbIe 3NEeMEeHTHI.
Mpy HeobxoAWMMOCTW ONTPOHBI MOXHO
3aMEHWTL TPaH3UCTOPamMK, BKIIIOHMB B UX

KONNEKTOPHLIE Lenu oBMOTKWM 3NeKTpo-
MarHUTHbIX pene.

B teueHue 4...5c nocne nopaun Ha
npubop NUTaHWA NPOMCXOAUT MHULMANW-
3auMA OAaT4MKOB W HauansHselin cBop mx
nokasanwii. B ato Bpems noovepesHo Mu-
raioT Bce anemenTs uHaukatopa HG1.
Janee yctaHaBnveaeTcs pexum uamepe-
HUS W oToOpaxeHwa Temnepartypbl. B
3TOM PEXVMME HAarPEBATENM BHIKMOHEHHI.

MNokazaHua OAT4MKOB Ha WHOMKaTope
yepeayTca ¢ nepuoaom 5 c. Ecnu Tem-
nepartypa wamMepeHa OaT4MKOoM, NoaKno-
YeHHbIM K pastemy X1, CBETUTCA CBETO-
ovop HL1, a nogknioveHHbIM K pasbemy
X2 — HL2. MNpw atom, ecnn COOTBETCTBY-
KOLUMIA KaHan cKkoHMWUIYPUPOBaH Kak Tep-
MOMETP, UBET CBEYEHWA XENTHIA, ecnu
KaK TepMOCTaT, TO NPW NoAaHHONW KOMaH-
A€ Ha BKIIOYEHWEe HarpesBaTens OH Kpac-
HbliA, @ NPW 8e OTCYTCTBUN — 3eNEHbIA.

Mocne Haxatus Ha kHonky SB2 oTto-
BpaxaTCs MOKasaHus TONbLKO MEPBOro
[atynka, a nocne Haxartua Ha SB3 —
TONLKO BTOPOro. Ecnu kakoi-nubo aarivk
He MOOKMIYEH, B €ro Uenw Mnpow3oLen
00pbIB, 3aMEIKaHUE UK TEMNepaTypa Bhi-
wna 3a npegens 0,1...99,9 °C, Ha uHawW-
KaTtop BMECTO 3Ha4YeHWs Temneparypsl
BhIBOAUTCA Hapnwce "Err”, a coortBerct-
BYIOLLMIA HAarpeBaTenb BuIKIIOHaeTCs.

~ WIMHOdLIFUE€ BYHT'VINIUdU

8E£-82-809 ‘vaL

ni*olpesginsuos msoduog
ni*olpei@jiew :waLels wandy
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Ten. 608-28-38

Mpwuem crarei: mail@radio.ru
Bonpocsi: consult@radio.ru
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Kews. 7, 20 DD1

HYI0 KOHCTaHTY, HaXOAALLYHOCH B CTapLluem
BaiiTe cnoea, pacnonoXeHHoro no agpecy
0x0003 curHatypsl MWKDOKOHTpONNepa.
MNocne 3arpyaku B nporpammarop daina
Termo2ch.epp, HO nepef NpPorpaMMupo-
BaHWMEM, 3Ty KOHCTAHTY 3anuceiBalOT B
Hyneeylo sveiiky 6ydepa EEPROM npo-
rpammaropa.

MukpokoHTponnep ATmega8 moxer
6biTb 3ameHeH Ha ATmega8L. Mpw 3amene
unamnkatopa CPD-05211SR2/A ananorvi-
HbIM APYroro Tuna npuaeTcs, BO3MOXHO,
nopobpate peauctopel RE—R15, yToGbI
obecneunTsb NPUEMNEMYIO APKOCT.
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Ecnn BO Bpems oTobpaxeHus Temne-
parypsl, W3MEPEHHOI, Hanpumep, nep-
BbIM AaTYMKOM, HECKONLKO pa3 HaxumaTb
Ha KHOMKY SB2, TO € KaxabiM Haxatnem
COOTBETCTBYIOLUMI KaHan OyneT nepexo-
OUTE U3 pexuma TepMmocTara B pexum
TepmomeTpa u obparHo.

MpWn KpaTKOBPEMEHHOM HaXaTuK Ha
KHOMKY SB1 BOCCTaHaBNUBAETCH PEXWUM
noo4epeaHoro oTobpaxeHns Temnepary-
pul B ABYX KaHanax. Ho ecnu ynepxuears
kHONky SB1 Haxarton anutensHoe Bpems,
TEPMOMETP-TEPMOCTAT BOWOET B PEXum
HacTpoWkn TOro KkaHana, so Bpems OTO-
OpaxeHus TemnepaTtypsl kOoToporo Boina
Haxara kHonka. B atom pexume kHonka-
My SB2 1 SB3 Bhibupaor HeobxoauMelid
napamerp:

ut1 (ut2) — ycTanoBka TemnepaTypbl
BBLIKMIOYEHWA Harpesartens B kaHane 1 (2);

dt1 (dt2) — ycraHoBka pa3HocTu Tem-
neparypsl BHIK/IIOHEHWMA W BKIIIOYEHURA
Harpeeatens B kaHane 1 (2). Hanpuwmep,
NpY YCTAHOBKE TEMNepaTyps! BhIKMOYE-
Hus 35 “C v pasHocTm 1,5 °C Harpesaune
npousoiiaer Ao Temneparyps 35 °C, no
ee AOCTUXEeHUW Harperatens Gyner Bhi-
KIIOYEH U BHOBbL BKJIHOYEH, KOTAA TEMNEepa-
Typa nonmautcea go 33,5 °C. Ontumans-
HbiM BbIGOPOM PasHOCTU AOCTUNaKT KOM-
NPOMKMCCa MEXAY TOHHOCTBLIO Noagepxa-
HWUA TeMrepaTypel U YACTOTON BKIYEHWIA
Harpesarens.

co1 (co2) — KOppeKTUPOBKa nokasa-
HWIA patamka 1 (2). BeepenHoe 3HaveHme
CYMMUPYETCA (C YYeTOM 3Haka) ¢ aTiMmn
NnoKasaHuaMW NPexae, Yem oHW NOCTYNAT
Ha paneHeiwyio obpabotky. 310 NO3BO-
NAET CKOMMEHCUMPOBATL BO3MOXHYIO Mo-
rPELWHOCTE AaT4HMKa.

B cnyvae nOBTOPHOrO KParkOBpeMeH-
HOro HaxaTtua Ha KHonky SB1 nva nHauka-
TOP BLIBOAWTCH XPaHALEECH B NaMATH

Paapsag 3Hay. | Paspsg | 3Hau.
BODEN 0 SKCELO 0
BODLEVEL 1 SKCEL1 0
BOOTRST 1 SKCEL2 1
BOOTSZO0 1 SKCEL3 0
BOOTSZ1 1 SPIEN 0
CKOPT 1 sSUTO 0
EESAVE 1 sSuUT1 1
RSTDISBL 1 WDTON 0

MUWKPOKOHTPOMNEpa 3xHaveHne euibpaHHo-
ro napameTpa, rnocne Y4ero kHonkamv SB2
n SB3 (COOTBETCTBEHHO YMEHBLLEHWE W
yeenvyerue Ha 0,1 °C) 3apaioT ero Hosoe
3HauyeHue. Mpy ANUTEeNsHOM YaepXaHuu
3TUX KHOMOK M3MEHEHWE napameTpa Ha-
YuHaeT npoucxoauTe BeicTpee (Npubnu-
autensHo 10 pas B cekyHay). HYepea 5c
nocne nocnefHero Haxartua Ha nobyio
KHOMKY YCTaHOBNEHHOE 3Ha4YeHwe 3ano-
MWHAETCA B 3HEProHe3aBUCUMON NaMaTn
MUKPOKOHTpONNEpPa, a Ha MHAWKATOP Bbi-
BOAMTCA Tekyluas TemnepaTtypa.

Kogsli nporpammel 13 ¢aina
Termo2ch.hex 3anWCLIBAIOT B NPOrpamm-
Hy1o (FLASH) namsiTe MUKpOKOHTpONNEPA, a
wHbopmMaumio u3 ¢aina Termo2ch.epp —
8 ero EEPROM. Paspansl koHpuUrypauum
MWKPOKOHTPOANepa nporpaMmMupyioT B
cooTeeTcTeuM ¢ Tabnuueinr. [na 3awmre
OT 33aBUCaHWA NPOrpamMmel B MUKDOKOHT-
ponnepe aonxeH ObiTk BKKOHEH CTOPOXEe-
BOW Talmep.

Mockoneky uHtepdeinc 1-Wire, uc-
nNoNb3yemMbiid AaT4uKamm, KPUTUYHEH K Tak-
TOBOI 4acroTe MWKPOKOHTpONnnepa, He-
obxoauMma TOYHAR HACTPOWKA €ro BHYT-
PEHHEro TaKTOBOro reHeparopa Ha 8 My,
Ans atoro cneayer, NOAKIIOYMB UCNOMb-
3yemMbilid 3KIEMIMNNAP MUKPOKOHTPONNEpPa K
NPOrpamMmaropy, NpoYMTaTh KannbpoBoY-

Pegaxtop — A. Qonrwi, rpagwxa — A, Jonrwit

MOAYNbHAS PEKNTAMA

KOHTPONbHBLINA NPUEMHUK KOPOTKO-

BONHOBUKA — BCEBOJSIHO-

Bbiit DEGEN DE1103 — 3700 pyGnei.
OnucaHve 30ecs:
http://www.dessy.ru .
3akassiBatk 30eck: 105318, r. Mock-

Ba, a/a 52 "MOCLIITOPI™.
E-mail:post@dessy.ru,

Ten. (495) 543-47-96; (985) 366-87-86.

* * *

000 "KOHK" npegnaraer Konbua
“"Amuwpon” FT 37-4, T 50-2,6,10,
T 80-2,6,10, T 94-6,10, BN 43-202,
BN 61-302; mukpocxemsl ADG 774,
FST 3125; cmecutenn LAVI-2VH,
ADE-1HW, TUF-1HSM, arreHwarto-
Pbl, NONUCTUPONOBLIE KOHAEHCATOPLI
27—20000 n® u ppyrue BY komno-
HEHTHI.

KonTakTel trek46@mail.ru

T.8(8482) 71-17-59.

* * *

Ana Bac, paguonoburenu!

PAOWOKOHCTPYKTOPDI ecex Ha-
npaenexuit. Kopnycsl ana P3A. Pagvo-
ANEMEHTH!, MOHTAXHLIA WHCTPYMEHT
W Martepwansi, nuTepartypa, roToBsie
uspgenus. IBM-komnnekTytowme.

Ot Bac — onnayeHHbiid KOHBEPT NS
HecnnaTHoro karanora.

426072, r. MxeBck,

a/a 1333 PTU "NpomeTeir”.

www. rtc-prometej.narod.ru .

Ten./¢akc (3412) 36-04-86,

Ten. 22-60-07.

* * *

000 "3AnexTponaung”

Moctagka MOBLIX 3NEKTPOHHBIX
KOMMOHEHTOB W KOMMEKTYIOLLMX.
Xumua ana anektpoduky. [locTaeka
noyToi B Nobyro Touky Poccuu opuav-
4Yeckum u duamieckum nuuam. Co
CKNaga v nof 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.




NMpocTo mapLUPYTHbLIA KOMMbIOTEP

B. KUBA, r. KameHck-LUaxTuHckuii PocToBcKo# 06n.

OnucaHHbIA HUXe annapar pa3paboTaH gns aesTomo6uns ¢ cucre-
MO# MOHOBNPbLICKA (C O4HUM TONJIMBHBIM UHXEKTOPOM B kap6ioparo-
pe). lMockoneky B cUCTEMe OTCYTCTBYET gar4yMk pacxoga Tonnuvsa,
ara nHpopmayma CHUMaeTCs HeNnocpenCTBEeHHO C SNeKTPoOMarHura
TONNUBHOIO MHXekTopa. MapLupyTHBIA KOMOLIOTEP NOKa3bIBAET CKO-
pOCTb OABUXEHUS aBToMOBGHNA, NPORAEHHbIA NyTs U 0BWKii pacxon
TONAMBA, a TaKXe TeMNepaTypy oxnaxgaloues XugKkocTy geyMrare-
na. Asrop kanubposan cBou annapart no npubopam asroMobuns,
NO3TOMY NOKa3aHWs KOMNbIOTEPAa He MOryT npereHaoBaTs Ha 6onb-

Wy TOYHOCTb.

Anmmoﬁmmomy MapLUIPYTHOMY KOM-
neloTepy XxypHan "Pagvo” yxe noces-
T™™MN Heckoneko crartein [1—3]. Bece onu-
caHHble Npubopsl AOBONBHO CHOXHL NO
CXeme, COAEepXar AOpPOrocTosilme ane-
MEHThbI, @ NnocnepHuin n3 Hux cobpan no
TEXHONOTUW MNOBEPXHOCTHOTO MOHTaXa,
JOCTYNHOW NOKa Aaneko He BCEM pagvo-
moburensam.

Mpennaraemsuiin npwbop cobpaH u3
LUMPOKO PacnpoCcTPaHeHHbIX 3NEMEHTOB
NMo CPaBHUTENBHO NPOCTON CXEME, EMY HE
HyXeH Hdatyvk pacxopa Tonnuea. Mo-
CKOABKY B HEM NPUMEHEH MUKPOKOHTPON-
nep ¢ mansiM obbemom namatTy u el
ALIM, npyLUINOCE OrpaHUYMTLCRA NPeacTas-
NEHVMEM TONBKO OCHOBHLIX NMapameTpos.

Cxema MapLIpyTHOro KOMINsOTEepa U3o-
GpaxeHa Ha puc. 1. Aapom npubopa cny-
XUT MukpokouTponnep PIC16F84A-201/P
(DD1). MNpw NnepBoM BKJIKHEHUN OH YUTaeT
COAEPXUMOE CBOEH 3HEPrOHe3aBUCHUMOIA
namaTi (EEPROM) 1, ecnu oHa ceobopHa,
3anVCLIBAET B 3Ty NamaTe HEOBXOAUMYIO
MHpOpMaUMKD 13 nporpammet. Mpu no-
CNeayiowmMx BKIIOHEHUAX MUKPOKOHTPON-

UMEeHTBl U WUIHOPUPYEeT HaxXoOslWWecs B
nporpamme. 3™ koadpdpuUMeHTHl AatT
BO3MOXHOCTE MNONY4aTe npasuibHble
NoKasaHwsa CKOPOCTH NPOMAEHHOTO NYTH U
obuiero pacxona Tonnvea, KOTOpbIE MUK-
POKOHTpONNEp PacCHUTLIBAET MO CUrHa-
nam, CHAM@eMblM C NYTEBOr0 Aartynka wn
TONAWBHOMO MHXEKTopa.

Ecnu 3axuraHve BbIK/IIOHEHO, MWKPO-
KOHTRONNEP BLIKIOYaET MHAWKALWMIO U Ne-
PEXOAUT B AEXYPHBLIN DEXUM, 8 NPK B0~
YEeHHOM 3axuraHvm U padoTalowem asu-
rarene — NoAcYUTLIBAET YUCNO UMNYNb-
COB C TOM/MBHOIO MHXEKTOPa W AnuTeSb-
HOCTb Kaxaoro u3 Hux, Hakaniveaer aTy
MHGOPMALMIO BO BHYTPEHHEM perucTpe u
BHIMUCNSET MNO Hel 0BLWMIA pacxon, Tonnu-
Ba C TOHHOCTLIO A0 COTHIX AONER nuTpa.

Ecnu asromobune OBMXKETCA, MUKPO-
KOHTPONNEP TakXe CYUTaeT YMCNo WM-
MyNbCOB C NYTEBOro gatiunka, npeobpasy-
eT W BbIBOAUT HA WHOMKATOP CKOPOCTh
OBUXEHWUA B KMNOMETPAX B H2C W HaKannu-
BaeT MHGOPMaLMIO O NPOMOEHHOM MyTHU B
KWNOMETPax.

MokaszaHws paruvka Temnepartypsl,

KOHTpONnep B rpagycax Llenbcua BbiBO-
OMT Ha HAMKaTop. Kpome 3Toro, MUKpo-
KOHTPONNEP yNpaenser AuHamn4eckon
MHAMKALMER WU ONPOCOM COCTORHWUS KHO-
nok SB1—SB4.

YucneHHble 3Ha4YeHus napameTpos
npubop BeIBOOWT Ha TaBno, cocTosALWwEe U3
[BYX YETbIPexpaspanHbIX CBETOAMOAHLIX
WHAMKATOPOR C 0BLuMMKM aHopamu, pabo-
TAOWWX B AVMHaAMU4ECKOM pexwume. Ha
Tabno MoXer ObiTe BLIBEAEHO OAHOBpE-
MEHHO fiBa napameTpa.

Tak, npaes WHAMKATOP NOKa3bliBaer
TEMNeparypy oxnaxanawolen Asvrarens
XKWOKOCTU, pacxog Tonnuea (no 99,99 n)
WNK KonudecTso 3anutoro B Bak GeH3uHa
(no 99 n), a neebili — CKOPOCTL OBUXEHWS
WK NPOMRAOEHHBLIA NyTk (A0 9999 Kkm).

MuTaHne Ha MapLIPYTHLIM KOMNBKOTEP
noaawT BKAKOHEHWEM 3aXWraHus unm
HaXaruem Ha kHonky SB2. Mpu 3TOM WH-
[MKaTOPh! BLICBEYMBAIOT CKOPOCTL U TEM-
nepatypy oxnaxgawowein xuakoctn. Oc-
TanbHbIE NAapaMeTphl BLI3LIBAIOT Ha Tabno
HaxaTtuaMu Ha kHonky SB3. Cmena npo-
WCXOAWT NOCNENOBaTENBHO NO KONbUY.
HeaHnayaluwe Hynu B ABYX CTapLUWX pasps-
Oax racarcs.

MameHeHWUs HaKOMNNeHHbIX NapaMeTpos
BLINOAHAIOT MNPY BLIKIOYEHHOM 3aXura-
HuK. Mpubop BrkNKOHAKOT KHOMKOW SB2,
notoM Haxumaiot Ha SB1 — HauuHaer
MUraTh NEBbIM WHAWKATOP, NOKasbBaw-
WMiA NponaeHHbIn nyTe. MNpy HaxaTtum Ha
kHOMky SB4 nokasaHus obHynsoTes.

Mocne Haxartma Ha kHonky SB3 Haum-
HaeT MUraTh NMpasblii MHOWKAToOP, NOKa3bl-
BaKOLLMIA 0BLUMIA PAcXom TONNWEA, WU Haxa-
TMEM Ha KHOMNKY SB4 nokazanua oGHYy-
NATCS.

MNpw BTOpOM Haxatuu Ha kHonky SB3
nNpoJoNXaeT MUrate NPaesblit MHOWKATOP,
HO Tenepb OH MOKasbliBaeT KONW4ecTso

W3rAd VE WIMHOdLIEUE
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QJIEKTPOHUKA 3A PYJIEM

Ten. 607-88-18

Mpwem crateir: mail@radio.ru
Bonpocei: consult@radio.ru

PAOWO Ne 11,2009

SB4 nokaszaHua MOXHO YBeNW4MBaThb.
MonbiTkn Mcnonb3oBars MHGOPMaUWID OT
ycraHosneHHoro B Gake astomobwng par-
4MKa TONNVBa NPUBOAUNKW K YCINOXHEHWIO
npubopa. NoaTomMy KONMYeCcTBO TONWEA B
Dake peleHo BBOAUTE BPYYHYIO. na Bbi-
X0[a M3 3TOr0 PEeXWMMa HAXUMAIDT Ha
kHonky SB1. MukpokoHTponnep nepexo-
AT B PEXMM MHAMKALMM CKOPOCTY W TEM-
neparype. BeikmovaloT npubop HaxaTu-

. em Ha kHonky SB2.

AOns namexeHs KO3IQOULMEHTOB NP
BLIK/IOYEHHOM 32XUMraHUK BKJIKOHAIOT Npu-
6op kHonkoi SB2. Nocne HaxaTtus Ha KHor-
ky SB1 HauvHaetr Murats NeBbIi MHOMKA-
TOp, NoaroTasnueas npubop kK 0BHYNEHKIO
noKasaHwini NPoMaeHHOro nyTW, obluero
pacxopa Tonnvea U BBEAEHMIO KONWYecTBa
Tonnuea. Eule pas HaXwMalT Ha KHOMKY
SB2, HauvHaeT Murate npasbii MHOMKA-
TOP, BbIBOAR KOG DULMEHT CKOPOCTH. Ha-
Katrem Ha kHonky SB4 yBenuumBaloT ero
3HaveHve, a Ha SB1 — ymeHbLuator.

Haxwumalor Ha kHonky SB3, u Ha npa-

BOM MUraioLLeM WHAMKATOPE MOsBnAeTcs K X2
BTOPO# KO3PPULUMEHT — 0BLLEro pacxo- 7k 1L 61 314151 9
paTonnuea. Knonkoit SB4 ysenuuuneaior, a * f f ’ *
KHOMKOW SB1 yMeHbLIAIT ero aHayeHue. S
Mpw cne.uyromygm HaxaTtum Ha SB3 npa- I S i JJ) b ) DAS .:"g ]_
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1. Koppekums nokasaHuii CKopocTu. R25 13— fesceces | r {1 R2%
Paaronaor aestomMobune ao 60 km/y, R16 o I' F18
3anoOMUHAIOT NOKA3aHWs MapLIPYTHOrO O - " i O
KOMMbIOTepa. Ecnv ol MeHble nokaaa-
HWIA CMNWAOMETPE, TO YMEHbLLAIT K03¢-  Pye. 2
Koppekuus NnepemeHHON CKOPOCTH KasaHuaMW Mapll-  NOpPTHLIX, KoHaeHcatopos C1, C2, C4 —

>> SB2, >> SB1, >> SB2, >> SB4 (++), >> SB1‘(—]. >> SB2.

PYTHOTO KOMIMbIO-

Koppexuma nepemerHoi oBiero pacxopa Tonnmea:
>> SB2, >> SB1, >> SB2, >> SB3, >> SB4 (++), >> SB1 (-), >> SB2.

Tepa. Ecnu mapu-
PYTHBIA  KOMMNLIO-

Koppekuus nepemeHHon NpORAEHHOD NyTH:
>> SB2, >> SB1, >> SB2, >> SB3, >> S5B3, >> SB4 (++), >> SB1 (—), >> SB2.

TEP nOKasbiBaer
MEeHbLUE A0NWTO-

dULUMeHT ckopocTy, a ecnn Bonble —
yBenuumeaioT. [MOBTOPSIOT npouenypy
HECKOMNLKO pas [0 Tex Nop, Noka nokaaa-
HWS MapLUPYTHOrO KOMMLIOTEPa W CNAo-
METpa He CTaHyT OAMHAKOBLIMMW.

2. Koppekuwvs NpoiaeHHoro nyT.

3anoMuHaloT yKasbiBaemblii OA0MeT-
pom obwwmit npoBer asTomobung, npo-
eaxanT 10 KM 1 CpaBHMBAIOT NOKa3aHWA.
Ecnu maplupyTHbI KOMNBIOTED NOKa3bi-
BaeT MEHBLUE, TO YMEHLLIAKDT koaddunum-
eHT NPONAEeHHOro NyTH, ecnu Gonblie —
YyBENWHMBAIOT. MOBTOPSAIOT KOHTPONbHLIE
MPOroHsl 10 COBNAAEHWS NMOKA3aHWIA.

3. Koppekums obuero pacxoaa Tonnvea.

3anueaior Bak nop ropnoBuHy, Npo-
e3xanT 10 kM. M3 MmepHoM nocyasl oonu-
BAOT ropwyee OO0 NpexHero YPOBHA.
CpaenuBaoT 0bbem [oONMTOrO € no-

r0, TO yMeHbllaoT
koadpdrumeHT obero pacxopa TonIvea,
ecnu Gonblue — yeenuunsaiot. NoBTopsoT
ornepauuio 00 CoBNageHUsa NoKasaHuii.,
Ina cornacoBaHwa HanpsKEHWs Cur-
HanoB, cHUMaemeix ¢ oOOpyAOEaHWA
asromobuns (12 B), ¢ BXOAHLIM Hanpsxe-
HUMeM, HeoBxoamMMbiM Ana PaboThl MUKPO-
koHTponnepa DD1 (5 B), npuMeHeHs Tpu
AenuTens HanpsxeHWus R2R7VD2,
R3R6VD1, R5RBVD3. CrabunuTpoHsI
VD1—VD3 orpanuyvealoT HanpaxeHve
CUIHAN0B Ha BXOAax MMKPOKOHTPONNepa.
Hdetann ycTtpoWcTBA MOHTUPYIOT Ha
neyaTtHon nnarte u3 ¢GoNLMPOBAHHOID C
OfHOW CTOPOHbI CTEKNOTEKCTONMTa TON-
wyHoi 1,5 Mm. YepTex nnatsl nokasax Ha
pmc. 2. OHa paccunTaHa Ha YCTaHOBKY
nocTosHHLIX peaucTopos MJIT, C2-33, ok-
cuaHbix koHoeHcatopoe K50-35 wnm um-

K73-17. CrabunurpoHsl — KC147A B
CTEKMIAIHHOM KOpNyce WM aHanorvyHbie
UMNOpPTHBIE. MUKPOKOHTRONNEP W MHAM-
Katopsl YCTAHOBNEHBI B MaHenw, Bra-
AHHEBIE B NNATY.

MNpubop cobpaH B kKopnyce noaxoas-
LMX PasMepoB W yCTaHOB/EH B CanoHe
astomobuna. Bua Ha npubop 6e3 nuue-
BOW MaHenu npepcrasneH Ha puc. 3
(uHpmkarop HG1 ¢ nnatel cHaT). Passem
X2 cMOHTUPOBAaH Ha 3afHeil NaHenu Kop-
nyca v coeauHeH C NNaToi NNOCKUM AeBs-
TUnposoaHsiM Kabenem. YoobHo eBoc-
nonsk3oeartkcs kaGenem nopra COM ot
KOMMMbOTEPA C ABYPAAHBIMU Pa3bemMamMu.
BO3MOXHOCTb YCTAaHOBKM TAKOro LWThIpe-
BOro pasbema Ha nnare npeaycmoTpeHa.

Jaruvk Temnepatypsl BK1 mMoxHo ye-
TaHOBWUTL B Kopnyce moboro asTomobune-
HOro TepmopaTyuka. YcTporcTeo nopob-
HOrO y3na CxXeMaTW4HeCcKW Nnoka3aHo Ha
puc. 4. [ins obecneveHus xopoLlero Ten-
NOBOI0 KOHTaKTa ¢ Kopnycom 1 cobeTeeH-
HO patumnk 2 obmazaH cnoem 3 Tepmona-
cThl. Ha kopnyce 3akpenneHa wtblipesas
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yacTe 5 paswvema X1. K ero koHtakram
npUNasHbl BLIBOOLI AATYMKa W BCE BHYT-
pPeHHEe NpOCTPaHCTBO 3aUTO repMeTu-
kom 4. 3nementul C1, R1 ycTaHoBneHs B
OTBETHOM 4YacTW pasvema X1 v 3aKpbiTel
NNAcTUKOBLIM HEXOM.

Jatumk ycTaHoOBNEeH Ha Koprnyce Tep-
MocTara asuratena asToMobunsa paaom
OCHOBHLIM [ar4vkom Temrnepatypel. [na
3TOro B KOpnyce TepMocrara npocsepne-
HO OTBEpPCTUE, HapesaHa pe3bba 1 partimnk
Ha repMeTuMKe BBUHYEH B 3TO OTBEPCTME.

OpHako y pspa astomobunen TepMmocTar
MoMeLEeH B TOHKOCTEHHbLIR KOpMyc, He
NO3BONAILIMIA HAAEKHO CMOHTUPOBaTh
partymk. B atux cnysasx ans paruuka
HY)XXHO HaWTW Opyroe Mecto Ha yqactke
XWOKOCTHOW mMaructpany mMexay asvra-
Tenem v TEpMOCTATOM.

J[aTink MOXHO YCTAHOBWUTL U B CanoHe
unu cHapyxw astomobuna. Torpa tabno
MapLUpyTHOro komneioTepa Byaet noka-
3blBaTh TEMMEpaTypy BO3Oyxa B canoHe
mnu 3a 6OpTOM COOTBETCTBEHHO.

f _:}_

Mepeq YCTAHOBKOW MWKPOKOHTPOANEPA
B radens Nnartkl CneayeTt NpoBEpPUTEL Hanps-
XeHue Ha Bbixoae ctabunmaaropa DAT.
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JABa none3HbIX NpUucnocoosieHns
A. UBAHOB, r. TawkeHr, Y3bexkucran

pegnaraiww gsa npucrnocobneHus,
KOTOPbIMW NONE3HO OCHACTUTL aBTO-
mMoBune. MNepeoe 13 HUX — "KOHTPONER™
cTon-curHana. B otnuuyne OT WM3BEeCTHBIX

K namne
cTon-curiana

Puc. 1

OH He TpebyeT kakoro-nmbo BMeluaTens-
cTBa B NPOBOAKY aBroMobwns, NpocTo
NOAKMOYAETCH NapannensHo namne cTor-
curHana. Cxema KOHTpONEpa nokasaHa Ha
puc. 1.

OH npenctaenseT coboi d¢otopene,
YYBCTBMTENbHBIA 3NEMEHT KOTOPOro —
¢oTopesuctop R1 — npu oceewexun
Namnown CTomn-curHana pesko yMmeHbluaeT
CBOE COMpOTUBNEHWE, B PE3YNLTaTe Hero
TpaHaucTopsl VT1, VT2 OTKpLIBAKOTCA WU
BbIHECEHHLIV HA NEPEeHIo NaHens kabu-
Hbl aBTOMOBOMNS ceeToamof HL1 BCnbixu-
BaET, CUrHAnM3upys, 4To Ha namny cTon-

CUrHana He TONLKO MNOAAHO HANpPsXeHWe,
HO W 4TO OHa AENCTBUTENIbHO CBETUT.
Mnary KOHTpONEpa, U306paxeHHyo Ha

Bropas KOHCTPYKUMS nomoxer wnabe-
KaTb pa3panKku akkyMynaTopHoin Garapeu
npyv ONUTENBHOW CTORHKE aBTOMOOWMNA.
Bes artoro npucnocobnenun 6atapen oka-
3bIBAETCH MOCTOAHHO HArpyXeWHoW To-
KOM, XOTH W He3HaYUTeNbHLIM, NoTpebna-
eMbIM, Hanpumep, pene-perynaTtopomM u
JpYriMy OCTaIOLWMMWUCH NOAKTOUEHHBIMK
K Hel npnbopamu.

Cxema otkniovarens barapeu, co-
OpanHOro Ha cTaHaapTHOM "aBToMOOU b=

pMcC. 2, M3roTaBnuealT U3 ponerMpoeaH- Hom" pene 133.3747, nokasaHa Ha
46 puc. 3. Ero BrmoHaOT B pas-
PbIB NPOBOAA, COEAMHAIOLLErO
: 38 NAKCOBYID KNEMMY aKKymyns-
TopHOW DaTtapen C KOHTakTOM
B e S RE - 30 reHeparopa.
S -L-— - Mocraswe asTomobunL Ha
= 356 . 2 CTOSHKY, CnegyeTr HaxaTtb Ha
1 1 VQ? !;/I w| kHOMky SB2. Pene K1 otnyctur
\)“ ™ ™ qxopb, nocne Yero akkymyna-
TopHan Gatapes ocTaHeTcs oT-
: - KJIIOMEHHOW OT BCEX Harpy3ok.
|5 T 1 Y106kl BHOBb NOAKNIOMUTE €€,
K namne mn—mmana‘ K anony HL1‘ AOCTATONHG HAXATE Ha:. KHORKY
Kewb. 30
Puc. 2 K1g7| reneparopa
HOro CTEKNOTEKCTONUTa, Aenas B ¢onsre l ol 30 K1
pe3akom 3a30pbi MEXJ1Y NeYaTHbiMK npo-  KBbB "r'< 133.3747
AKKYMYNATOPHON
BOAHUKaMU. ITy Nnary 3akpennaioT BKOP-  garapen SB2
nyce nesoro sagHero ¢goxaps. Ha obpa- “Orn”
LEHHOI K Namne CTon-curHana YyscTen-  Puc. 3

TeNbLHOW MoBepxHOCTH doTopesucTopa
R1 HaHeceH cnow YepHoW Tywm (3a uc-
KNKO4YeHem I;.LeHTpaﬂhHGrO Kpyra gnamert-
pomM 3 mm). HanaxweaHue KOHTpOnEpa
3aKNYAETCA NULLL B BLIDOPE Hauny4Lwero
nonoxexuus ¢oropeavcropa R1 oTHOCK-
TensHO Namnel U B noabopke peancrtopa
R2, obecneqMBalowero HyXHyl YyBCTBU-
TENBLHOCTD.

SB1. Pene K1 cpabortaer 1 CEOMMW KOH-
TakTamMn 3a8MKHET LEenb. ECJ'IM KHOMKK
COOTBETCTBYHOLUMM 06pa3omM 3amMackupo-
BaTk, ITO npucnocobneHne Moxer cny-
X1Tb AONONHUTENLHBIM MPOTUBOYTOHHBIM
YCTPOWUCTBOM.
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Penaxtop — A. Jonrwd, rpacduxa — A, Jonrai
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aa HALWWA KOHCYJ1IbTALUUSA

LOMNOJIHEHUE K HAMEYATAHHOMY QPAAMO®

E-mail: consult@radio.ru
Ten. 607-89-00

PAOMO N2 11, 2009

FACAHOB A., TACAHOB P. 3nekr-
POHHbIA cHeTyuK. — Papwo, 2006, Ne 11,
c. 35, 36.

MeuartHble NnaTol.

YepTexun BOZMOXHBIX BApWaHTOB nnar
WK nepepatumka v cueTuvka npepcrae-
JIeHbl COOTBETCTEEHHO Ha puc. 1 un 2.
lnatel paccuuTaHbl Ha NpPUMEHeHWe
peauctopoB MJIT, Kepamuyeckux KOH-
pexcatopop KI-1, KM 1 okCUOHLIX Cepumn
TK ¢dupmbr Jamicon. WHpukatop HG1
(pyc. 2) — YeTHpexpaspsoHLIil cBeTo-
OMOLOHEIA ¢ oBwmm avogom GNQ-3641BG
(BbicOTa 3HaKka — 9,2 MM) WK aHanoruy-
HuIA. [NpegycmoTpeHa BO3MOXHOCTL YC-
TaHOBKW WHAMKaTOpa CO 3Hakamw BbLiCO-
TOoi 14,2 mm (Hanpumep, GNQ-5641BG).
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obmortkm — 108...132 Om, Tok cpabarsiBa-
HuA — 35 MA), a Takke PIC15 nenonHe-
Huin PC4.591.002 (136...184 Om, 30 mA) 1
PC4.591.003 (280...380 Om, 21 mA), PAC34
(PC4.524.370-07; 102...138 Om, 47 mA),
P3C49 (PC4.569.421-02; 230...310 Om,
22 mA). "Llokoneeka” pene P3C15 Takas
¥e, Kak u y P3C10, nostomy puCyHOK ne-
YaTHLIX MPOBOOAHWKOE MOXHO HEe uame-
HSTL, a NpocTo chOpMUPOBaTEL NPOBOON-
Hble BLIBOALI Takum obpazom, 4ytobbl oHK
BOLWM B NpepHasHauyeHHLIe Of5 HWX
otBepcTMA B nnare. py ucnonb3ceaHum
pene octankHeIX TUNOB cnepyet nubo
W3MEHWTL COOTBETCTBYWOLUMM 0Opasom
KOHpUIrypaumio neyarHelX NpoBOAHWKOB,
nmbo, 3akpenue pene Ha nnare (Hanpu-
mep, kKneem "MomeHT"), coepuHuTL ero
BLIBOAB C nevyarHbLIMKW NPOBOOHWMKaMK
OTpeaKamMn MOHTEXHOI O NpoBoaa.

MULLAKOB A. Ewe pas o "HOBO#
XusHn” cTapbiXYacoB. — Paguo, 2005,
Ne 11, c42.

MeyaTHas nnara yCcTpoOWCTBa no
cXeMe Ha puc. 2.

HYepTex BO3MOXHOIo BapnaHTa rneyar-
HOM Nnatel YCTROWCTBEAa ynpasfedws OBn-
rarenem ¢ 32 waramm Ha obopot npep-

Puc. 2

MUCKOPX B. KomnkloTep Ha ypoKe
du3nku. Usyyaem paBHOYCKOpeHHoe
nBuxeHuwe. — Papguo, 2009, Ne 2,
c. 45—-47.

3ameHa pene.
Kpome ykaaaHHoro B crartke, B npubope

MOXHO NpumeHuTs pene PAC10 ucnonHe-
Hua PC4.529.031-07 (conporueneHwe
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craBneH Ha puc. 3. Ha Hell pasmetueHs!
BCE peTanu, KpoMe kHonku SB1. Kniouum,
KOMMYTUPYIOLWME OGMOTKM 3/1EKTPOOBK-
rarens, BeINONHEHb No CXemMe, NpUBeLeH-
HOW Ha puc. 4 B ctatke A. Mapueeuya
"HoBas *M3Hb cTapbix bacoB” ("Paowo”,
2004, Ne 3, c. 42, 43). lNoaumumorHeie 060o-
3HaYeHWs SNEeMEHTOB KIOYeild copepxar
npedguKc, COOTBETCTBYIOWMIA HOMEPY
dasml.
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lNnata paccuvTaHa Ha nNpuMeHeHwe
nocToAHHLIX peauctopos MIT, kKepamu-
Yeckux KoHpeHcatopoe KM (C2, C3), non-
cTpoeyHoro KT4-23 u keapuesoro peacHa-
TOpa B MWHWATIOPHOM LWIMHOPUHECKOM
kopnyce. Juoow VD1—VD8 — K[522E,
1VD1—4VD1 — 1N4003. He nokasaHHbIiA
Ha cxeme koHpeHcatop C4 (KM emkocTeio
0,033—0,068 mMkd) — BGNOKMPOBOMHLIN B
Leny NMUTaHWS MUKPOCXEM.

OBPATUTE BHWMAHWE

NMABJIMK B. Yacroromep — npu-
cTaBKa K KoMnsiotepy. — Paguo, 2009,
Ne 3, c. 19—22 (pepaktop — M. Hevaes).

Ha cxeme npucraekn (cMm. puc. 1 B
cTarke) KoHTakT passema XP1, coeamnner-
Hbll ¢ peauctopom R3 1 0603HAYEHHBI
uunchpoit 1, pomxeH umetes Homep 10.

O3HOBUXUH A. Taiimep ang 3y6HoMH
werku. — Pagwo, 2009, Ne 1, c. 48, 49
(penakTop — H. Hevaesa).

Mukpocxema DD1 — K561JIES (a He
K56 1J1A7, kak ykazaHo Ha cxeme ).
Penakrop — B. ®ponoe, rpagwmka — B. Pponce
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lpu y4actm YnpasneHus BOCNTaHWUS 1
AONoHNTENLHOI0 00pa3oBaHus Aeren
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eHup "HoBorogHasa enka”

ABTOp cTarteM npegnaraer W3roToBUThH Manoraﬁapu'mym HOBO-
rogHioKw enky co cBeTogqUOLHBIMKM rUpnaHgamMv U aBTOHOMHbBIM
nUTaHWemM, KOTopas MOXET CTartb XopowumM nogapkom B HoBOorog-

HHEe Npa3gHUKH.

h% HACTOSALLEE BPEMSA LUMPOKOE pacnpo-
ﬁ CTpaHeHue nonysmunu manorabapur-
Hble CEeTeBhle 4YeThpexKaHanbHble BOCh-
MWUMPOrpaMMHeIe aBTOMaTH ANg ynpasne-
HUS namnoBeiMu rupnasoamu. MNpeanas-

BBIXOA0B MUKPOCXEMb! NMOCTynaT Ha Ba-
36l TpaHauctopoe VT1—VT4, B konnex-
TOPHBLIE LIEMNW KOTOPbIX BKJTHOHEHB! MPNAH-
Okl M3 Namn HakanvBaHWs. Tun NMPUMEHEH-
HOWM MUKPOCXEMbl HEU3BECTEH, MOCKOSbLKY

Ha4yeHbl OHW 018 pasmeLleHnss Ha HOBO-
FOAHWX enkax. BHQLLIHHﬁ BWLO, OOHOro M3
Takux aBTOMATOB W ero "Ha4yuHka" nokasa-
Hbl HA puc. 1, a cxema — Ha puc. 2.
NepemeHHoe HanpaAXeHWe BhINPAMNSeTCs
AMoaHeM moctom VD1—VD4 1 wepes To-
KOOrpaHwymsaoLmMii pesuvcrop R1 nocry-
naert Ha I'U"IIOCOBVK) TVHWKD NMUTaHWA MWK-
pocxemsl DD1, koHpeHcatop C1 — crna-
HuBarowmin. MmnNyneCbl NepemMenHoro Ha-
npsxeHus yepes peaucrop R2 nocrynawT
Ha BXO[, TAKTOBbLIX MMIMYNbCOB MUKpOCXe-
mul DD1. HaxaTtvem Ha kHonky SB1 npo-
U3BOAAT BELIGOP NpOrpaMMel Nepexknioye-
HWA TUpnaxg. YI'I['JBBJ]RIOLU,I«"IE‘ CUrHanel c

/
.-"f

noso-1 CMoneHckoi o6n.
b

oHa OeckoprnycHas u 3anuTa KOmMMNayH-
nom. Hymepauws ee BLIBOOOB AaHa yc-
NOBHO CO CTOPOHLI YCTAHOBKW Ha nnaTe.':
cyUTana cneea Hanpaso (cm. puc. 1).
nDDCTOTG ¥ KOMNAakKTHOCTbL OdaHHOro -
YCTPOWCTBA, 8 TakXe AO0CTYNHOCTE W LUn-
pokuit BeIDOp Pas3HOLBETHLIX CBETOAMO-
J[I0B HATONKHYNW B Npeaasepum HoBOrof-
HEro nMpasfHuKa Ha MbICNL O CO3OaHUK
MUHMATIOPHOM HOBOMOAHEN ENKU-UrPYLLKK
Ons neTen MNw cyseHWpa ANnA B3pOCnbIX Ha
OCHOBE 3TOro asromara. Yrobw Takow
cyeeHup ctan Be3aonacHsim, B0 peleHo
npuMeHnTs BarapenHoe nuTaHsme.

Ha puc. 3 nokasaHa cxema npegnara-
eMOoi UrpyLUku. KpoMe 3ameHbl CEeTEBOIo
nuTaHms Ha barapeiHoe, B YCTPOWCTEO
BBEEH MeHepaTtop uUMNynscoe, cobpau-
HbIA Ha Taiimepe DA1. B aeTomare c cete-
BbIM NUTAHWEM (CM. PUC. 2) UMNYNBCE HA
exon C mwmkpocxemsl DD1 nocrynanu
yepes3 peauctop R2 ot cetn. B pnaHHOM
cnyyae ynpasnsolme nMnynbcel Gopmu-
pyeT BHOBb BBELEHHLI reHepartop. Ha-
NPsXeHWe NUTaHus FUMPNasn U3 CBEeTo- ¢
avnopoe HL1—HL32 cocrasnser 18 B, pe-
auctopsl R5S—R8 — TOKOOrpanuynsaro-
wme, HanpsxeHue nUTaHwa reHeparopa s
CHUXeHO no 15 B 3a cyeT naneHus Hanps-
*eHWA Ha cTabunutpore VD2. Muraowee
HanpsaxeHue Mmukpocxemst (DD1) asToma-
Ta coctaenser 4...5 B, nockonbky nocry-
naetr Ha Hee uepes crabwiutpon VD2, ©

XP1 l
$VD1—VD4
s O R1150
o g I
2 " R22M _bo1
& * ~1 1 c
c1 I+
10mex T
x25B 9 el
SB1 | |'
Puc. 2 - k
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PeanctuerHaa uens R3R4 obecneqnsaer
COrnacoBaHue BLIXOAHOrO reHeparopa ¢
TAKTOBLIM BXOAOM MUKpocxemsl DD1.
Tenepb O KOHCTPYKUMK UrpyLllku. Bece
LONONHUTENbHBIE AETaNM MOHTUPYIOT Ha
NeyaTHelX nnartax W3 OAHOCTOPOHHE

nokasaH Ha pmc. 4. Kaxaylw w3 ceeto-
AVOAHBIX TMPNAHA MOHTUPYIOT Ha OTAENb-
HOW nnate (pwuc. 4,a), BCero Takmx nnar —
yeTbipe. BuicoTy ycTaHOBKM CBETOAMOA0B
Han nNaTtoid AenawT MUHUMANLHO BO3-
MOxHOW. lMnara-kpecrosuHa (puc. 4,6)

CNYXWT OCHOBAHWEM E11KW, Ha HEW MOHTK-
PYHOT TOKOOrpaHuynearlluue pesnctopbl

GONLrMPOBAHHOIO  CTEKNOTEKCTONUTA
TonuwmHon 1,5...2 MM, 4YepTex KOTOpbIX

[N

R5—R8. MNnathi rupnaHg (ceeToguogammn
Ha BHELUHIO CTOPOHY) COBAMHRAIOT C Kpec-
TOBUHOW NocpencTeom M-obpasHeix Npo-
BONOYHLIX NEPEMBbINEK ([ANWHa 3aroToB-
KW — okono 15 mm), KOTOpEIE 3aTem npu-
rnamealoT K nevarHeiM npoeogHukam. C
APYroil CTOpoHL! NNar B OTBEPCTUA Brian-
BaIOT OTPE3KW NYXXEeHOoro Mpoeoda avamer-
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pom 0,6...0,8 mm 1 gvHoin 30....40 mm. K
nnare-KkpecToBUHE MNPUNanBaloT MOHTaX-
Hbl€ MPOBOLAA, COEAVMHRIOLME KONNEKTOPLI
TPaH3UCTOPOB C rMpnsHaaMu. 3atem u3
TOHKOrO Mpo3payHoro nnactuka, Hanpu-
Mep OT ByTLIIKMW, BEIPE33IOT KPYrOBOM cer-
MEHT W FHYT M3 Hero koHyc 1 (pue. 5) ¢
ofipaayiowein okono 13 cM 1 guameTpom
OKPYXHOCTU ocHoeaHua okono 10 cm.
Kpas cermeHTa coefiMHaoT mexay coboi
Monocon CKOTHa, OCTaBNAR B BepliuHe
KOHYyca oTeepcTie ang obLuiero NpoBoaa.
Mony4uBLUMIACSA KOHYC 1 CTABRT Ha Kpe-
CTOBUHY 4 W NPUXUMAKOT NNaTel 2 co cee-
Toavofamu Kk obpasyrowmm koHyca. OT-
pe3kn NpoBoAa OT KaxaoW w3 nnar co
CBETOANOAAMWU COELUHAIOT BMECTE — TaK
6ypeT obpasoBaH WwWnunk 3 enku. B otBep-
CTUE KPECTOBWMHBI (HAXO[MTCH B LEHTPE) U
OTBEPCTWE B BEPLUMHE KOHYyCa Mnponyc-
KaloT NPOBO/ W NPUMNANBaKT ero K LUNWM0.
Kapkac enku rotoe. lanee cnegyet npo-
seputt pabotocnocobHOCTL CMOHTUPO-
BaHHBIX TMpNsSHO, MNogasas Ha COOTBET-
CTBYIOLLME BBIBOALI MUTAIOLLEE HaNpPRXe-
Hue. 3ateM Ha KPECTOBMHY CHW3Y Mpu-

KNEeWBAKOT nnacTMaccoeywy npobky 6,
rponyckas 4Yepe3 Hee COeAMHUTENbHLIe
npoeoga. Muwypy 5 pnvHon 1,2...1,5m
GepyT 3eneHoro uBeTa W HamaTblBalT
CBepxy BHW3, 3aKPEnVB Hayasno Ha wnune
W YKNaasiBas BUTKW MExXAy CBeToaMona-
mMu. KoHeu MULLYpE KPENAT BHWU3Y K KOHY-
CYy OTPe3KOM CKoT4a. Ha atom uarotoene-
HUEe CODCTBEHHO €KW MOXHO CHUTaThb
33KOHYEHHBIM.

OcTanbHble 3NeMEHTE MOHTUPYIOT Ha
nnaTe, YepTexw KOTOPOWA NOKasaHbl Ha
puc. 4,8, r. C nnartel agromara (cm. puc. 1)
YOAnsoT nuiHWe 3nemeHTel. Mexnnar-
Hble COeAVHEHWS NMPOBOAAT C NOMOLLULHD
NPOBONO4YHLIX Nepembivex (puc. 6) 1 npo-
sepsaoT pabotocnocobHOCTL YCTPOMCTBA.
Toneko nocne atoro nnatel u Garapewn
NUTAHWA PasMeLLarT BHYTPW nnacTMac-
COBOMO KOpryca NnoaxoAsiiero pasmepa.
Ha ero Bepx+eir naHenu OenawTt oTeep-
CTUA BNA COEAMHUTENLHLIX NPOBOAOB,
KHOMKW W BolKIOYaTens. 3arem nponyc-
KaloT NPOBOAA BHYTPb, NPUKIEUBAIOT ENKY
K KOPMyCY W NMPOv3BOAAT OKOHYaTENbHLIA
MOHTaX KOHCTPYKLMW, @ Ha Wnwunb Haae-

BalOT 3Be3004Ky. Brewnwii Bua rotosoi
WrPYLLKW NMoKasaH Ha pMc. 7.

B KOHCTPYKLMK MOXHO NMPUMEHWTL W
ApYyrve CBeTOAMOAb! C AMaMETPOM KOpMy-
ca 3...5 MM, peauctops — BC, C2-23,
MNT, koHpeHwcatopel — K10-7, K10-17.
MuTalT YyCTPOWCTBO OT ABYX nocnefosa-
TENLHO coeanHeHHbix Gartapen Twnos
"Kpona”, "KopyHn", 6F22. [ins coapaHus

MPWATHOW BHYTPEHHE NOACBETKN N04YKN
BHYTPW KOHYCa MOXHO Pa3MecTuTe He-
CKONLKO APKUX CBETOOMOAO0B 3eNeHoro
LBeTa cBeyeHus, 3anutas ux ot bBarapewn
yepes TOKOOr PaHUYMBAIOLLMIA PE3UCTOP.

Penaxtop — H. Hevaesa, rpadwrka — H. Hevaesa,
¢roro — asTopa
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MopepHusauus CBeToaAnoAHOro
doHaps c aneKTpomMmexaHn4eckou

noa3apaakou

H. AHKYOUHOB, n. Anexceesck Upkyrckosi obn.

B nocnegHee Bpems Bce Gonbiuel NonynspHOCTBIO MOMb3YIOTCA
¢oHapu Ha cBepXxbAPKKX ceeToauonax. Moasunuce N akKyMynaTOpHbIe
¢oHapu ¢ snekTpoMexaHMYecKkoW Nof3apsinkoi, roe B kavYecTse
MCTOYHHMKA 3NIeKTPUHECKOH 3HEePIruv NPUMEHeHa KaTyluka MHAYKTMBHO-
CTH, BHYTPH KOTOPO# Npu NoTpsxueaHun poHaps nepemMeLyaeTcs mar-
uur. 3M4C, HaBoguMas NPy 3TOM B KaTylUKe, ¥ UCnonb3yercs 4515 nog-
3apsnkuv akkyMmynstopos. OgHax sl aeTop npuobpen Tako ¢poHaps...

BTOp npuobpen ceetToguopaHbin ¢o-
Hapb, KOTOPbLIA PEKNaMUpOBancs Kak
AKKYMYNATOPHBIA C 3NEeKTPOMEXaHWHECKON
nopzapsakoi. OH MMen Npo3apayHbii Kop-
nyc, CKBO3b KOTOPLIA GBINO BUAHO KATYLUKY
noA3apagkv 1 NepeMeLLaiiLMnca BHY TP
Hee npu NoTpAxuBaHuKn GoHapPs METaNNU-
YeCcKMil Skopk. 3TO CO30aBAN0, NO KpanHen
MEpe BHELUHe, NOMHYID WNNIN3WI0 €ero
paboTtocrnocobHocT. ABTOp Hagesncsa Ha
ero "BeyHy0” paborty, ogHako "Be4HOCTL"
npoaonxanack HeAoNro, U Bckope (oHapb
norac, a Bce NonsITKW NoasapaguTh akky-
MYNSTOP OKa3anuck Ge3ycreLlHbIMK.
"BekpeiThe” nokasano, 4To 3T NOMLITKW
3apaHee Obinv oBpedeHsl Ha Heynawy.
J[leno B TOM, 4TO Ha CamMOM [Eene nNuTaHue
CBETOAMOa OCYLLECTBNANOCH OT ABYX Ma-

KaryLkm, Nnaroin co CBETOAVOAOM U KOH-
TaKkTaMu BuIKMoNaTtens. Tam xe u nepeme-
LWANCH AKOPb.

B oTcexe ans ransBaHUYECKUX 3NEMEH-
TOB CBODOAHO Pa3aMecTUNCs akkKyMynaTop
A-0,1, noatomy u 6biNn0 peweHo ero
ucnons3osath. Ho ero Hanpsxenus 1,25 B
HEJOCTATONHO ANIA MUTaHWA CBETOOMOMA,
cnepoearensHo, Tpebyerca npuMeHeHue
noswiLlaLero npeobpasoearens Hanps-
*eHus. bein BelbpaH TpaHcgopMaTopHsLIA
npeobpa3oeartens Ha OOHOM TPaH3UCTO-
pe, kak Hambonee NPOCTON B peannaaumn.
Cxema popabotaHHoro ¢oHaps nokasaHa
Ha pmc. 1. MNpeobpazoeatens cobpaH no
CXEME OAHOTAKTHOIO reHEPaToPa Ha TpaH-
auctope VT1 1 umnynscHOM Tpadcdopma-
Tope T1 € MHAYKTUBHOK ODPaTHOW CBA3LIO.

okasasweinca B ¢oHape, notpebosancs
UMNWMHOPUHECKMIA  MarHuT  OUamMetTpom
15...16 Mm 1 pnvHoid po 20 Mm. Marnmr
HYXHOrO AvamerTpa Hawencs B manoraba-
PUTHBIX AMHAMWYECKWUX NMONOBKax, NCNonb-
3yeMbIX B PAafMOTEXHUHECKUX WIrpyLUKax
KuTalckoro npou3soactea. Ons nonyde-
HWA HeoBxoaumMon AniuHL! BLIN0 UCNoNL30-
BaHO TPV LWNWHAPWYECKUX MarHnTa, cKe-
€HHbIX MexXay CoBoii aNOKCUOHEIM KNeem.
MNocne 3atBepoesaHWs Kes No Bcei no-
BEPXHOCTW CKJIEEHHBIX MarHUTOB Takke
HaHOCWTCH TOHKWI CNOWA TAKOro Xe Knes,
YTO HeOBXOAUMO ANS YMEHBLUIEHWR TPEeHWs
0 Kapkac.

Karywka obMoTaHa HECKONBKMMKW CNos-
MW NANKOIA NEHTHI O1A 3aLLUMTLl 1 3aKpen-
nenna BuIRoAOB. Mocne weneiranua 3/C,
HABOAWMAR B KaTYLLUKE MPW 3HEPruyHOM
BCTPRAXWMBAHWW, OKa3anack HeA0CTaATOYHOM
ANA NOA3APAAKY aKKyMynaTopa 1 CoOCTaBu-
na 2...2,4 B. MNoatomy npuunocs npume-
HWTb BBINPAMWUTENL C YOBOEHWEM Hanps-
xeHus. OH cobpan Ha amopax VD1, VD2 u
koHaeHcatope C1.

CHsiB nnaty, yCTaHOBNeHHyto B oHape,
JAEMOHTUPYIOT C HEE CBETOOMOJ, W KOHTAKThI
BblKmoyarens. [ns yCTaHOBKM aTwx ane-
MEHTOB, a TaKKe 3nemeHToB npeobpazosa-
TENA HANPSKEHWS, N3 OOHOCTOPOHHE (POnb-
TMPOBaHHOTO CTEKNOTEKCTONUTA TONLLMHOR
1...1,5 MM M3roTaBNMBAIOT NEYATHYIO NNaTy,
YEpPTEX KOTOpOWK nokasaH Ha pumc. 2. Mo
CBOWM pasmepam OHa aHanormyHa AemMoH-
TUpOBaHHOW. B nepeyd ouepenb Ha aty
nnaty Co CTOPOHLI Ne-

vD2

1Nsg17 SA1 "Brn” T y YATHBIX MPOBOOHUKOB

Bf * . YCTaHaBNUBAOT KOH-

c1 Ji Cl=— u b TakThl BbIKNOYATENR,
1000 Mk x o 2200 I Giss NPV 3TOM HEroaBUX-
x108B = 1NS817 HbIIA KOHTAKT — PRAOM

1258 1R1 RE- Lo 0=0 ] CO CBETOAMOAOM.

23 MpumeHeHs  pe-

IE L1 R0t c2 == J:EU o aucTopsl MITT, C2-23
1NS817 c4 K-61 ' '

10 mnugf K_l_\ll'"l"l 10MKX1OéT 1 P1-4, okCuaHBIe KoH-

31026 — -

Puc. 1 8 i s J,_Q_VH SLTEE AeHcatopsl — Mano
K 6% T C3 rabapuTHble UMNopT-

norabapuTHeIX ransBaHM4eckux anemed-  MMNynbCHOE HanpsxeHwe ¢ nep- €2 0 ,T1 ol — 4 Hele, C3 — K10-17,
TOB, a AR BuaMMOCTM pabotocnocobHo-  BuYHOM OBMOTKW TpaHcdopma- @ 1§|§| @ CBETOAMOA NnpuMe-
¢ QOHaPs Ha KapKac KaTylikv NOA3apsa- Topa BHNPAMAISETCH  AWMOAOM P g EL1 HeH WraTHeiin. Juoas
k1 BbiN0 HamMoTaHo B oauH pagn okono cta VD3 v nocne crnaxveaHus KOH- VD3 % c4 N 5 IN5817 3ameHuMbl

+

BUTKOB npoBopa. A camoe rnaBHoe —
BLIBO/bI KATYLUKKM BNy akkypaTHO 3amoTa-
Hbl NAMKOIA NEHTOW W HWKYAA HE NoAcoean-
HeHbl. Elle oguH Clopnpu3 COCTORN B TOM,
H4TO RKOpb, KOTOPLIA NO BCEM 3aKoHam
3ANEKTPOTEXHWKW A0MKEH Bbin BbiTh MarHm-
TOM, 4TO0BH MarHuTHOE none, nepecexkas
BUTKM KaTYLLKW, Hasoawuno B Heit 3[C, oka-
3ancs 0OLIKHOBEHHBIM KYCKOM CTanu.
HemHOro orop4MBLUMCE, HO PELLWE, YTO
"He nponanarte xe pobpy” (Hano oToaTte
nomkHoe, kopnyc ¢GoHaps okasanca xo-
powwum), OLINO pelieHo NPOBECTU ero
mopepHusaumio. CobeteeHHo kopnyc ¢o-
Haps COCTOMUT M3 [BYX OCHOBHLIX YacTeu:
BHELUHER, HA KOTOPOI pasMelleH ABUKOK
BLIKNIOYETENA W 3aKpENNeH oTpaxarens, v
BHYTPEHHEN C OTCEKOM ONA ranssaHuye-
CKWMX 3NEMEHTOB, KAPKAaCcOM ONS HAMOTKW

nexcaropom C4 noctynaer wa
ceerogmon EL1 Benoro ueera
CBEYEeHUH.

2 Ha 1N5818, 1N5819
WK Ha repMaHuessie
0310, o311.
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B HOBOM BapwaHTe Ha Kapkac kaTyLUKW
HamotaHo 3000 ewtkoB npoeoga [M3IB-2
0,1 MM (NpakTuuecky 4o 3anonHeHus kap-
kaca). [lnn 3ameHel cranesHoW GonsaHkw,

Puc. 3

TpancdopmMaTop HamoTaH Ha MarHm-
Tonpoeoae Tunopasmepa K10x6x3 w3
deppuTa ¢ MarHUTHON NPOHULAEMOCTLIO
1000...2000. TMpengapuTensHo OCTPLIE



KPOMKW KOMbLA 3aTynasioTes Hagdunem.
O6MOTKM TpaHchopMaTopa HaMaTelBaloT
nposogom MN3B-2 awametpom 0,31 Ha
MPOTUBONONOXHLIX CTOPOHAX MarHuTo-
npoeopaa, nepeuyHas copepxut 11, a BTo-
pudHas — 8 BUTKOB.

PaamelweHne OCHOBHLIX Y3N0B
MOAEPHW3WMPOBaHHOTO ¢oHaps BoO
BHYTPEHHEN YaCTW Ero Kopriyca roka-
3aHo Ha puc. 3. MNnaty 9 ¢ pasmeLeH-
HbIMW Ha Hel ceeToauoaom 1 U1 KOH-
TakTamu BulKNowaTens 2 ycraHaenm-
BalOT B3aMEH CTAPOW NNaTsl, a B OTCEK
ANA ranbBaHWHECKUX 3NEMEHTOB —
akkymynaTop 3. C ogHOW CTOPOHB
Tpybku 5, No KOTOPOW NepemeLlaeTcs
MarHuT 6, ycTaHOBNeH OAWH Pe3unHo-
BbIF aMOpTH3aTop 4, BTOPOW yCTaHoB-
new Ha sarnywke 8. Katyluky Hamarsi-
BaKT Ha kapkac 7. Ouoaw VD1, VD2 n
koHpgeucatop C1 paamewaioT B CBO-
604HOM MECTE BHYTPEHHEN 4acTu
KOpnyca v KPensaT K HEl NIMMNKOW NEHTOW.

Chauana TpaHcgopMaTop Ha nnare He
KPEnaT v NpoeepsitnT paboTocnocobHOCTL
doHapsa, AR STOro Ha Nnary NoaalT no-
cTosHHOE Hanpsaxenwe 1...1,5 B. Ecnu Her
CBEYEHWA CBETOAMOAA, BO3MOXHO, NoTpe-
ByeTcs NOMEHATL MECTAMM BLIBO/Ib! OHO
u3 obmoTok TpaHcdopmaropa. Mocne npo-
Bepku pabotocnocobHocTH TpaHcdopma-
TOP 3aKPENNAINT Ha NJIaTe C NoMOLLLIO Tep-
Moknes. Brewwuin Bua  MoaepHU3n-
poeaHHoro hoHaps rnokasaH Ha puc. 4.

YkazanHan MoAepHU3auus no3sonvna
nony4uTs TOK NoAa3apsakn okono 5 mMA
NpKY MHTEHCMBHOM MOTPAXMBAHUK GoHAa-
ps. [ins 3apsaKu akkymynatopa B aomall-

HKWX YCNOBUSX MOXHO YCTAHOBUTEL Ha KOp-
nyce rHeago Ans NoAKIYeHUs BHELLHEro
3apapgHoro yetpoinctea. Co ceexesaps-
HEHHBLIM AKKYMYNATOPOM BPEMS Henpe-
puBHOR paboTel QoHaps CcocTaBuno
OKOMO NATK YaCOoB.

Hyl0" paboTy ¥ OTOAHHLI MHE COCEnOM
NOC/IE UHTEHCUBHOM NOA3APANKU B TEHE-
HUE HOYM Ha poibanke, TAKXKE PELEeHo
BLIN0 MOAEPHU3WPOBATH (PMC. 5), HO NpK
3TOM 0TKa3aTbCA 0T Noa3apsaakv. B kadve-
CTBE MCTOYHWKE NUTaHWA NPUMEHEH anb-
BaHWHECKMIA 3NEMEHT 2 TUNopasme-
pa AA ¢ npeobpa3oBatenem Harnps-
XEHWUA, ONUCaHHbIM Boiwe. [ansea-
HUYECKWIA INEMEHT 2 pa3MeLLaloT Ha
MECTe MarHuta, npu 3T0M B3aMEH
PE3VHOBLIX aMOPTHU3aTOPOE C OAHOM
CTOPOHBI YCTaHaB/IWMBAIOT MeTanm-
Yeckuid KoHTakT 1 — "+" anemenTa
NUTaAHKWA, 8 C OPYroin — MPYXMHHBLIA
KOHTakKT 3 — "-" anemenTa. O6a KoH-
TakTa KpensT C NoMoLubLI0 TEpPMO-
knes. Tok, noTpebGnsemeii poHapem,
cocTtasun okono 15 MA u ¢ "obblu-
HbIM" TANLBAHWYECKUM 3IEMEHTOM
HenpepsiBHO pabotan okono nBag-
uaTy 4acos. MamMeHuB neyaTHyio nna-

2 3

CrnegyeT OTMETUTBL, HTO BapWaHT Nnog-
3apagkv, Npu KOTOPOM HaZo MOCTORHHO
TpACTK $oHAPb, NOCTATOMHO TPYOOEMOK.
MoaTtomy cnenytowmin poHapk, Takxke Kyn-
NEHHBIA Ha PbIHKE B HAOEX/E Ha ero "Bey-

Ty npeobpa3oBaTens HaNPAXeHUs, MOX-
HO MOOEPHU3WPOBATL aHanoru4Hsn ¢Go-
Hapb B OPYroM KOpnyce.

Penaxrop — H. Hewaesa, rpaguwea — H. Hewaesa,
oTo — asTopa

ABTOMaT cBeTOBbIX 3P DEKTOB
c ynpasneHuem ot MNK

A. JIEYKHUH, r. PazaHb

MpegnaraeMoe ycTpPOKCTBO COQEPXMUT cBeTogMogHoe Tabno,
KOTOPBIM YyNpaBAsioOT OT KOMNbIOTEPa ¢ NOMOLYLIO CNeLuanbHON Npo-
rpaMMbl, 4TO MO3BOMASET MOAYYUTb MHOXECTBO CaMbiX Pa3nu4YHbIX

cBeToBeIX a¢ppeKToB.

Aamma‘r BbINOJIHEH B BUOE NPUCTABKK
K KOMMNLIOTEPY ¥ NO3BOMAET NONy4aTh
paznuyHbie ceeToBule addexTsl Ha Tabno
3 24 cBETOOMOOOB, KOTOPLIE Pacnono-
XEHbl Ha nnate no BOCBMM PaguansHo
PacXoAsLUMMCS IMHUAM — M0 TPW CBETO-
Ouofa Ha kaxaon. Ynpaenexsue npucTas-
Ko ocywecTtenaerca sepes COM-nopT ¢
noMoLLLI0 nporpammel UniCOM, onvcas-
HoW B cTatee Hocosa T. "Ynpasnenwe
npubopamun sepea COM-nopt” ("Paavo”,
2007, Ne 11, c. 61, 62). UameHeHue cee-
ToBLIX 3 QEKTOB, Kak W npexne, ocy-
LWECTBARIOT  3anofiHeHneM  Tabnuusl
uHTepdenca equHULEMI, HO TENEPL KaX-
[an eAvHULA 03Ha4aeT BKNIOYEHUE OAHON

rpynnesl CBETOANOH0B. HemHoro epemenu
u GaHTasum — K MOXHO CO30aTk pasnuy-
HBle KOMBMHaLMKM CBEYEHWMA 3TuX rpynmn.
Kpome Toro, BO3MOXHO COCTaBUTL LENbIIA
HaGop ¢ainnos c 3apaHee NponucaHHsLIMK
CcBETOBLIMKM 3 deKTamMm, KOTopLIe cneay-
T NPUMEHATL N0 He0BXoAMMOCTH.
Mporpamma UniCOM paBoTaet Takum
obpa3om, H4TO nocne 3anonHexdus Tabnu-
ubl uHTEpdenca 1 3anycka BOCrnpouwsse-
NEHWS OHa aBTOMAaTMHECKK co3aaeT daiin
UniCOM-kxopa ¢ pacwwuperuem txt. Map-
kupys Takwe dains undpamu B KOHUE
umenn (Hanpumep, UniCOM-kogl.txt),
MOXHO co3parts wx HaGop pns BuicTpoi
3arpy3ky NpuoyMaHHbX paHee CBETOBbIX

apexTos. BHecenne umdpsl B HasBaHue
daiina npuseaeT K ToMy, 4TO OH He Byaer
yuTaTeCcs nporpammon. Yrobel oHa npo-
yutana ero, Heobxogumo Ha Bpems
yOpaTb BHECEHHYI0 B HassaHwe uudpy.
Torpa 3anucaHHuie B aToM daiine ceeTo-
Bole addexTel ByayT BOCNPOM3BOAMTLCS
aBTomMaTuHeckn. KovesHo xe, atm onepa-
LK cneayeT NpoBoAuTL NPWU OCTAHOBIEH-
HOM NPorpamme.

Cxema yCcTpoWCTBa nokasaHa Ha puc. 1.
Ero ocHoBa — BOCbMWpa3spAOHbLIA cOBu-
roeoin peructp DD1, koTOpeid nUTaeTcs
oT cTabunuaaTtopa HanpsxXexdus, cobpan-
HOoro Ha mukpocxeme DA1. Peaucrtopwl
R1—R3 u crabunutponw VD2—VD4 aa-
LUMLLAIOT BXOObI PEMMCTPA OT NOBLILLEHHO-
r0 HanpAXeHWs W HanNpsKEHWA MWHYCO-
BOW NONSPHOCTY. YNpaBnaLme CurHans
C BbIXONOB perucTpa 4epes peaucTopsl
R4—R11 nocrynaioT Ha Bassl TPAH3WCTO-
poe VT1—VTE8, KoTopsie nogatT nurain-
LEe HanNpPsXEHWE Ha BOCEMb rpynn cBe-
Topmonos. Peauctopel R12—R19 — Toko-
orpaduymsaowme. uoaxsiin moct VD1,
YCTaHOBNEHHLIN B LIENW nuTadua, obecne-
HYMBAET NPaBUNLHYIO MONAPHOCTL NUTa-
IOLIEro HanpsXeHus HEe3aBucuUMO OT ero
NONAPHOCTK Ha BXOAe.

-
o
z
n
3
©



PAOWO Ne 11, 2009 T

VD1
oo 2W10M
128
@ T K esie 16 DD1
= t 2
220 MK x 220 mk x
x16B x168B
5 » K euie 8 DD1
XS2
— DD1 74HCSESN
/4 R11«x -————JQJ:SCLR RG
DTR > SN —
R2 1
™0 > =T Hisck
’ R3 1k 12RSK
RTS (W} SER
OE
vD2 | vD3 | vD4
N RN &R
VD2— VD4 BZX55C5V1
VT1—-VT8 KT3156
HL1-VHL24 L-3014UBC

Puc. 1

60

100
R VD4 R19
NS-‘——-—Q o—1 % vTge=°
) ] HLB HL1 ©* HL2
X410 ofdevi3 BKJ pig o P =
334——40 ©3 B9 RN VTgoo o= H% HLg °* B
R2lle ool ¢ BKI3 R b o= °+ui10
7<=t [o o@mvgﬁ‘:‘_" °=  H.%o+ HLB °~
o ce{JeR9c c o o4+ o= o4
Rr3 o D01 gorerg b K 3 R HL24 0+ =
R 0@3?”% HL7 HLTS HL19 HLM HL3
%O‘B °°D°R66K RS o+ O+ °+HL23 O+ ©O+ O+
VD2 o 10 o - ©- ©o- 0= ©= ©O-
yT o
00
f{i’ E{?‘e BK3 R Hzz o+ M2 owzo
2 vize—L1—e P
1003 ™M 2RSS R OHHM o, o
DA1 vz oo o o HL13 5
Q °*HE *HLa
O 0 8kS R Qe g:HLS i
X1o  voi vy"—‘:'—“
o
BKS

Puc. 2

Nocne noAkn4YeHWA yCcTPoWcTBa K
COM-nopTy, BKIIOYEHUS KOMMbIOTEPA U
3anycka Ha Hem nporpammel UniCOM Ha
Bxon SER (eBwBop 14) peructpa DD1
nocTynaeT nocnegoBaTenbHbIn BOCEMU-
paspagHulid koA, MNo nonoxutensHomy
nepenagy Hanpsxenus Ha Bxone SCK
(esiBog 11) peructpa DD1 npoucxoaut
3anuck Kopa B PErUCTP, a 3aTeM, Takxe
no NoAOXUTENLHOMY Nepenany Ha BXxoae
RSK, — B BOCBMWpa3pPRAHLIA Napan-
neneHuln  BeIXoAHOW Oydep. Ynpas-
NAUMWE CUrHANLI NOCTYNAKT Ha TPaH3u-
CTOPH!, W B 3aBUCUMOCTH OT KOAA BKITIO-
4aTCH TE UK UHBIE FPYNMbI CBETOAWO-
AoB.

MevatHaa nnata, Ha KOTOPOI ycTa-
HOBNEHLI BCE 3MEMEHTHI, 33 WCKJIO-
YeHuem rHeszga XS2, uaroToeBneHa w3
OQHOCTOPOHHE GONLIMPOBAHHOMO CTEK-
novekctonuta TonwwmHon 1...1.5 mm, ee
yepTex nokasaH Ha pmc. 2. PesucTo-
Pl — C2-23, OKCUMAHBIE KOHAEHCATOPL! —
UMIMOPTHLIE, TPAH3UCTOPL MOXHO NPU-
meHnTb cepun KT315 ¢ nioboim GykBeH-
HbIM MHAEKCOM, CBETOAMOALI — nBoro
LBeTa CBEYEHUA C AMamMeTpoM Kopnyca 3
W 5 MM UMNOPTHONO WNN OTEYECTBEH-
HOro npowssoactea. NoMumo ykasaw-
HBIX Ha  CXxeMe  cTabunuTpoHOB
BZX55C5V1 moxHo npumernts KC147A.
Pozetka XS2 ans nopkniovenmns kK COM-
nopTy — DBYF. [ins nutaHusa ycTpoicTea
nofonaer HecTtabuiM3MpPoBaHHbLIA WC-
To4yHUK Hanpsxxenus 10...12 B ¢ gonyc-
TuMbiM Tokom 200...300 MA. ApkocTe
CBEYEHUA CBETOAMOLOB MOXHO M3Me-
HUTE Nnoabopkon peauctopos R12—R19.
Mopknwouate yetpoicteo k COM-nopty
WK OTKNKDYaTL €ro HeobxoaAMMOo TONLKO



NpuY BHIKNIOYEHHOM KOMNbOTEPE. BHeww-
HWIA BWA coBpaHHOWM NevaTHoW nnavel
npueepeH Ha puc. 3.

" Orpeaaxumy. Mporpamma UniCOM
Haxoputcs Ha Hawem FTP-cepsepe o
agpecy  <ftp://ftp.radio.ru/pub/

| 2009/11/UniCOM.zip>.

Penaxtop — H. Hevaesa, rpaduea — H. Hevaeea,
¢oro — asropa

Crabunusartop Hanps)XXeHus
nUTaHUg gng AeTckoro

KOoMnblOTEpa

A. BYTOB, c. Kypb6a Sipocnascko¥i 061.

B crarbe aBTOp npegnaraeT BapuaHT cTabunusaropa HanpsKeHus
Ang QeTcKoro urpoBsoro KoMnerrepa npy ero NUTraHuy oT nNpoMsaiLL -
JIEHHBIX U caMoAgesnbHbIX MCTOYHMKOB (aganTepoB) Kak C MOCTO-
AHHBIM, TaK M C NepemMeHHbLIM BbIXOL4HBIM HGCT&&HHHSHPOB&HHHM
HanpsxeHnem. 3TO YyCTPOHCTBO MOXeET ObiTe MCNONb30BaHO ANS
NUTaHUA HE TONBKO AEeTCKMUX MrPYLIEK, HO M "B3POC/ION" annaparypsi.

C €roHs B NPOOAXe MOXHO BCTPETUTL
CUMMAaTUYHBIE ETCKUE UIPOBLIE KOM-
NBIOTEPLI, CTUNM30BaHHLIE Nog "B3apoc-
nele” HoyTByku (puc. 1). OHM opueHTUpOo-
BaHel Ha peTen B Bo3pacTte 4—8 net um
rnpeaHasHa4eHsl Ans o6y4eHus B MrpoBoi

COpPEBHOBATENBHON (OPME HayaNbHBIM
HaBbLIKaM CYETa, YTeHUA W UCTOPWKM, MHO-
CTPaHHLIM A3kIKaM 1 HeKOTOPLIM OPYTMM
WKONBHBIM aucumnnuHam. No uhdopma-
UMM M3 NpUNaralwencs K WrpyLixke
WHCTPYKUMKW B 3TON CEpUM AETCKUX KOM-
NbIOTEPOB  BLINYCKaWOT MW3genua nofa

oo

HassaHuamK "Okxo B EBpony”, "ManeHsb-

- o

kuin reqmin”, "Mpamoten”, "Ymuoin Merta”,
OTAUYAIOLLMECH AM3ENHOM W 380aHUAMN.

MNpuobperteHHoe yCTPOUCTEO, K COoXa-
NEHWIO, HE YKOMMIEKTOBAHO BLIHOCHBIM
BNOKOM MUTAHWMA C BLIXOAHLIM Hanpsixe-
Huem 6 B noctosHHoro toka. Camo no
cefe WaroToBneHWe TWNOBOro agantepa

OCHACTUTL CTABMAN3ATOPOM Hanpsxe-
HUA, KOTOPLIN crnocober paborartk B WwK-
POKOM MHTEPBANE BXOQHOIO HANPXEHWS.

MpW NUTaHKMK OT YeTLIPeX ranbBaHuye-
CKUX 3NEMEHTOB KOMMNbIOTEP notpebnaer
ToKk 60 MA B pexume BOCNPOM3BEAEHUS
3BYKa W OKONO 2 MA B peXUME MONYaHUR.
B cnawem pexume notpebnsaemulii Tok
04eHb Mas. YHUTLIBas, YTO NOCNE BKAIOYE-
HUA UrPYLLKA O4EHb W 04eHb "Pas3roBopHu-
Ba", KOMNNEKTa 3/IEMEHTOB NUTaHWA XBa-
Taet HeHanonro. Ytobu y pebenka Grina
BO3MOXHOCTL 3KOHOMUWTE “AparoueHHLe™
3NEMEHTHI ANA TEX Urpyllek, 6e3 KOTopbIx
OH OenCTBUTENLHO He MoXeT oBouTHCh,
€CTb PE30H nuTaTh AETCKMIA KOMMbITEP
OT CEeTH.

Crabunmsarop HanpsXeHus CETEBOro
anantepa cofpaH No cxeme, NoKasaHHoW
Ha puc. 2, ero ypanoch pasMecTuTs BHyT-
Py urpyllkn. YeTpoicTeo npepcraenser
coboi crtabunuaatop NOCTORAHHOrO Ha-
npsxeHua Ha mukpocxeme DAT ¢ Buinps-
MUTENEM NEPEMEHHOTD Hanpsxexus VD1
Ha Bxofe. 310 NO3BONAET NUTaTh UIPYLLKY

L, VD2 K[1208A
~
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Puc. 2

"Ha WeCTb BONLT" HE MNpeacTaBnseT kKa-
Kux-nubo TPYAHOCTERN, HO 3Oeck cneayer
yuuTEIBaTL ncuxonoruio pebeHka, ero
CTPACTk K 3KCNEPUMEHTHPOBAHWIO, N0BOo-
3HATENLHOCTh, KOTOPBIE HE CnocoBHbI
OCTAHOBWTEL HUKaKWMe 3anpetsl. B coepe-
MEHHOW KBApTUPE MOXHO HAWTW Hemano
pa3nuuHbiX CEeTeBbIX GNOKOB Ha pa3Hbie
BLIXOAHBLIE HANPAXEHWHA, HO MMEIOLWUX
CTAHOAPTHHIE BLIXOAHLIE PA3LEMEI C
BHELLHUM ANAMETPOM 0KONO 5 MM. YToBb!
HE TONBKO MCKMOHUTE BO3MOXHOCTL rMO-
BPEXOEHWA YCTPOWCTBA NPU MNOAKMIOHE-
HUKW K Hemy niBoro ceTeBoro ananTepa,
HO ¥ oBecne4nTs ero HopmanbHylo pabo-
Ty, OETCKUI KOMMLIOTEP Heobxooumo

Kak OT ajanTtepa C NepemMeHHbIM Hanps-
XEHWEM Ha BLIXO[E, TaK M C BLINPAMNEH-
HbIM MOCTOAHHBIM, NMPUYEM NONAPHOCTL
HanpsxeHus He umeeT aHaqenns. Okcun-
Hele koHpgeHcatopsl C2, C4 crnaxuvealot
NyNLCALMKW BXOAHOTO W BEIXOAHOTO Hanpsa-
¥eHuin cTabunuaatopa, a C3 — nynsca-
LMK HA YNPaBNSIOWLEM BLIXOLE MUKPOCXE-
Mbl. 3awmuTHein ctabunutpod VD3 npe-
NOTBPALLAET NONOMKY UIPYLLKW B cnyyae
HEWCMNPaBHOCTHM MOLLHOMO MHTErpanLHoro
crabunuaatopa DA1 wnu oBpuiBe uenu
peauctopa R3. B atom cnyyae R1 Beinon-
HUT dyHKumio npepgoxpanuTens. Ceeto-
auon HL1 cBETUT KPacHEIM MK 3e/EHEIM
LUBETOM (B 33BMCMMOCTW OT MOAAPHOCTH
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AOUO" — HAHUHAKOLLUM

noAaHHoro Ha crtabunuaartop Hanpsaxe-
HWA) B Criy4ae MNoaKMOYeHUst K UrpyLlke
WUCTO4HMKA C NOCTOSHHBIM BLIXOAHLIM Ha-
NPAXEHUEM W XENTO-0PaHXEBLIM LiBE-
TOM NpY NuTasum crabunusatopa Hanps-
KEHWEM NEPEMEHHOID TOKAa.

lepmanmeswia auon VD5 npepotepa-
waeT nop3apsoky Gatapew ranbBaHuqe-
ckux anemerToe GB1 oT ctabunuaaropa.
Kpome Toro, a1oT %e Anoa 3almiLaeT ur-
PYLLKY OT BbIXO[a U3 CTPOS Npy Nepeno-
niocoBke Batapeu, HTO B PEOKUX CNyHasx
TAKXE MOXET NPUBECTU 1 K NOBPEXAEHMIO
raneBaHuyeckmx anemexTos. Juon VD4
npefoTepallaeT paspsaky barapev nura-
Hus yepes crabunuaatop. Ero ycranasnun-
BAOT NWllb TOrAa, Korga aHanoruqHbIA
AMOA Ha NeYaTHOW NnaTe UrpyLwku puc. 3
(cnpasa oT 3eneHoro Apoccens) 3aMeHeH
NEPEMBIMKOIA.

B cny4ae nuTaHmna urpyLuxkuv ot CeTeBo-
ro anantepa, ecnu ransBaHuHeckue ane-
MEHTH HE YCTaHOBMEHH, BO3MOXHO
"3aBucanme” KoMneLITEPa Npu BKAKYE-
HWUKM, NPUHUHON YeMy MOXeT ABNATLCH
Apebe3ar KOHTAaKTOB UKW NaXe UCKPEHWE B
CETEBOI PO3ETKE B MOMEHT NOAKIOHEHWS
apantepa. OcoBeHHo 3TO XapakTepHo nNpw
BKNIOYEHWK B "eBpopo3eTky” (C rHe3pamm
Gonslioro auameTpa) MCTOYHWMKOB, cHab-
HEHHLIX CETEBOW BUIKOW C TOHKWMW LUTHI-
pAMU. HT0BB WrpyLLKa YBEPEHHO BKAKONA-
nace B Crnyyae nuTaHwa OT apantepa,
MOXHO YCTaHOBWUTEL MUKPOMNEPEKNIoYaTeb
SF1 ¢ paaMbikaommMKM koHTakTamu. Ero
pacnonaraT Tak, 4Tobsl dukcatop or-
KWOHOW KPBILWKKW UIPYLLKM HaxXuman Ha
MUKpONepeknioyaresb npu  3akpeiTOn
KPLILLKE U pasMblKan KOHTaKThl (puc. 4).
Takum 0Bpa3zomM, nopaeaTte HanpsXeHwe
NUTEHWA XENaTensHo npu  3aKpLiTOr
Kpuike nMbo KpaTkoBpeMEeHHO, ecnu
KOMMBIOTEDP HE BKMIOYMICSH, 8 CBETOAMOLA,
HL1 ceetut, Ha 10...15 € 3aKpbITh KPLILLKY
W CHOBa ee OTKpuITb. Ecnu "3asucaHue”
WIPYLUKW NPOM30LLNO NPW YCTaHOBAEHHON
Barapee nuTanua, TO Ans Toro 4ToGbl
BbIBECTH KOMNLIOTEP M3 STOr0 COCTORAHMS,
HYXHO BBIHYTE OfIMH U3 3/IEMEHTOB.

Crabunmaatop cobpad Ha nnare w3
QONLIMPOBAHHONO € OAHOW CTOPOHB!
cTeKnoTekcTonuTa TonwmHon 1,5...2 MM,
YEPTEX KOTOPOI NOKa3aH Ha puce. 5. UH-
TerpansHbii perynupyemMelid ctabunuaa-

Top KP142EH12A MOXHO 3aMEHWUTb Ha
KP142EH12B, LM317T wnu LT1086CT (e
kopnyce TO-220), cnocoGHLIR YCTOMYMBO
paboTarte NpKu Manoi paaHocT BXOAHOMO
1 BeIXOgHOro Hanpsxedwin. Mocnearwin
BapuaHT Gonee NpeanoyTUTEnNeH npwu
nuTaHuK cTabunnaaropa NOCTOAHHBLIM Ha-
npskeswem 10...12 B, kpome Toro, cne-
AYET y4eCTh, YTO MaKCUMansHoe BXoAHoe
Hanpsxenue ona  LT1086CT He nonxHo
npessiwars 25 B. Mukpocxemy crabunm-
3aTopa ycTaHaBnMBawT Ha HeBoNbLIOoN
TennooTteoA pazmepamu 70x40x2 mm (no
pasmepy neyaTHom nnarsl). Ecam urpyLuky

KA208A 3ameHumbl NOOBIMKM M3 CEpUia
K0209, KO105, KA0243, KO247 wnw
1N4001—1N4007, RL101, a auopHbin
moct KU407A — wHa KL422A, DB101,
RB151. Crabunutpox 08146 ponyctumo
3amenuTb Ha KC182, KC191 ¢ nobbim Gyk-
BEHHBIM HAekcoM, BZX55C8V2, TZMCBV2
WU HA APYrov C HanpskeHuem crabunu-
3aumm 8...9 B. OkcupaHble koHaeHcaTops —
K50-35, KS0-68 mnu umnopTHeIe aHanory,
peauctopsl — niobuie manorabaputHble
COOTBETCTBYIOLLEI MOLLHOCTH, Hanpumep
MNT, C1-4.

OnTuMansHoe BXOAHOE MOCTORHHOE
WK NepemMeHHoe Hanpsxexue ana pabo-
Tol cTabunuaartopa — 10...18 B, uto coot-
BETCTBYET BLIXOLHOMY  HAMPAXEHWUIO
60NbLUMHCTBA UCNONL3YEMbIX B BTy Ma-
norabapuTHbix CETEBbLIX ananTtepos. M3
afanTepos NPOMBILLNEHHOTO W3roToBne-
HWA aBTOP Mcnonb3osan KG35Y-9-300A ot
asTooTBeTuMka TAp235/85, JAA-09-1000
oT mogema Zyxel Omni 56k — obBa Ha BuI-
xopHoe Hanpsxenuwe 9 B nepemeHHoro
TOKa, U MCTOHHWUKM C NOCTO-

AHHBIM BRIXOOHBIM Hanps-
»eHnem MKD-240550GS
OT ckaHepa (BbixogHOE
Hanpsxenwe — 24 B),
C2176A oT cTpyWHOro
npuHTepa Hewlett Packard
(30 B) ¥ MHOrOYMCNEHHBIE
feabiMAHHBIE BNOKK nuTa-
HWS C BLIXOAHBIM HANPSXe-
Huem no 30 B.
Hanaxusanuwe crabunm-

3artopa CBOAWTCA K ycTa-

.| HoBke BbiXOgHOrO Hanps-
" xeHun 6,8 B nonbopom pe-
auctopa R3. MNMpu atomM cTa-

6unutpoH VD3 cnenyer
BPEMEHHO BbINasTh, a cra-
BunmM3aTop OTKNKYMTE OT
Harpysku. Yem MeHbLue co-
NPOTUBNEHWE 3TOMO Pe3Mc-
TOpa, TEM MEeHbLUE BbIXOO-
HOE HanpsixeHuwe crabunu-
m | 23aTtopa. Bxon crabuwnuza-
& | Topa nopknoHalOT K yxe
UMEIOLLEEMYCH B KOMIMBIOTE-
pe pasbemy pna noa-
KNOYeHUs! CeTEBOro apan-

Puc. 5

rapaHTMpoBaHHo HUKorga He GyayT noa-
KAO4aTH K MCTOMHUKAM C HANPAXEHWEM,
B0oNbLLUKMM, YEM YKa3aHo Ha puc. 2, paame-
Pbl TENNOOTBOAA MOXHO YMEHBLUUTD.
lepmanumessin auon 0310 (VDS) npu-
navBalT B PaspbiB LEenu aBTOHOMHOrO
NUTaHWA K MIIOCOBOMY KOHTaKTy OTCEeka
ANS ranbBaHUyeckux aneMeHTos, Ero Mox-
HO 3aMEHWTb NOOBLIM MANOMOLLHBIM OMO-
AOM C Mansim NageHWem HanpsixeHus,
Hanpumep, O311A, cepuu O7, wnn uc-
MonL30BaTh KOMNEKTOPHLIA Nepexon rep-
MaHWEBOro TpaH3ucTopa, Hanpumep,
ycrapeswmx cepwin MM25, MMN26, MM320,
[T321, 3anacbl KOTOPBIX, BO3MOXHO, BCE
eLe XpaHaTcs y paguonioburenein. duoas

Tepa, a Bulxof — ¢ cobnio-

[AEHUEM NONKPHOCTU K NPO-
BOAaM, KoTopbie Gbinv OTNasHLl 0T aToro
passwema.

Ecnu B Takow wim noaoBHOR MrpyLuke
ByneTt yCTaHOBNEH OMUCaHHBIN BhilLe CTa-
6unusatop, To pebeHoK HE CMOXEeT uc-
NOPTUTL MUIPYLLKY, NOAKKYUE K €€ pasb-
emy nwoboin aganTep, Ha KOTOPLIA OH
"nonoxwun rnas”, a npuas B rocTv K Apyry,
NOAKAIONUT €8, HAaNPUMEP, K BLIHOCHOMY
BNOKY NUTaHWA UIPOBONA NPUCTABKKA W yB-
NIEYEHHO NOCOPEBHYETCA C APYIMMW AEThb-
MK B apyouumi. NpegnaraemMbie HECNox-
HBIE MEpbl 3alMTe MOMOTYT MPOANUTH
KWU3Hb BLICOKOTEXHONOMMYHOR MIPYLLIKK.

PenaxTop — B. Yyanos, rpagmra — B. Hyanos,
¢oro — asropa




Ten. B07-68-88
E-mail: mail@radio.ru

Vlpw cusevcremy Conodd pagnwoouTelle i Poccni

paaunoknyba

B ron mMonogexwun, KOTOPbIH NPOXoAWT B Hawlel CTpaHe B 3TOM
romy, monogexHsii paguokny6 ropona Up6ur Ceepanosckoi obna-
cTH oTMeyaeT cBoe 30-neTmne. 3a 3TH rofasbl HeMano fgeTei u nogpo-
CTKOB HAaLUMWX B HEM, Ha ero KOANeKTUBHO pafuocTaHuMM, JOpory B
xu3Hb ¥ 6yayuwyio npogeccuio. lMo3kIBHOW 3TOH paguocTaHuuu
RK9CYA xopouwo wu3BecTeH panuoniobuTensM BCeH CTpaHbl.
Monogeie cnopTcMeHbl ycnewHo OCBanBaloT 3[eck TAMHCTBA Nobun-
TensCKoH paguoCcBaA3u, YBepeHHO paboTaloT B COpeBHOBaHUAX, Npu-
HUMaIOT y4acTMe B PassinyHbIX 3PHUPHBIX MepPONpPUATHSIX.

Me! nosgpaBnsem monogexXxHseld paguoknyb ropoga Upéur c 1o06m-
sleeM M Xenaem eMy v Bnpeas NononHATeE paakl POCCUIACKHUX paguo-
nobunTeneii 4OCTOWHON cMeHOM!

" . . He nago cuucrogusalsnol Hunuacs
0o nobogy " we sk Gesununss " .
Logs ecis ne riatono BAMs u Kawt3...".

P. PoxpecTBeHCKMA,
noama “[lBecTy AecqaTb WWaroe”

COpPEBHOBaHWAX PasHOoro yposHe. B koHTe-
cte "TluoHepckuin agmp” 6-neTHuia AHopein

eroflHa pacckas o "KONNeKTuBKe” He C
MUPOBHIM UMEHEM, XOTS Ha e CHeTy

€CThb YCrexu 1 B "MMeHUTHIX" TecTax, a ob
UCTOPUM MOMNOAEXHOW PaamocTaHumm
ManeHbKoro nNpoBvHUManeHOrc ropopka
Wpbut, yto B CeBepanoeckoi obnactu.
Fopona. paHee N3BeCTHOro CEOMMKU MOTO-
umknamum “Ypan", a ewe paHee, BTOpPbiMM
nocne Huxeroponckux, spMapka-

YenypHon (ceityac RA9CKQ — macrtep
criopTa) CTan OfHAM M3 TPEX CambiX IOHBIX
onepatopoB. Emy BHINC Y KOO YYUTECH —
craplumii Bpar AnekcaHap (HeiHe RD3DO,
ex UAS-154-1171) yxe yBepeHHo, Hapage-
He ¢ oTuoM, paGoTan B acupe.

MW MUPOBOIro maclutaba.

B 1979 r. BukTopy YerypHomy, B
Ty nopy UASCLZ, npepnoxunu
CTarbk pYKOBOOMTENIEM pagmo-
KPYKKa Ha ropoackon CTaHuuu
IOHBIX TEXHWMKOB. Moyt ronele cre-
HbI, KOMHaTa W, NpaBaa, Hernoxme
y4ebHbIe CTaHKK — CBEepnuMnbHLIA,
TOKapHeIW, ¢peaepHwid. Ecrecrt-
BeHHO, GbinC BLIBPaHO KOPOTKO-
BOJIHOBOE HanpaeneHwe pabotsl —
GLICTPO CMOHTUPOBAH MPUAMHHLIA
TenerpacgHei Knacc co BCeMU He-
obxonmmeimmn atpubytamu (MNYPK,
MarHuTodOH, KNoYM, paseofka Ha
CTONBl U TRAHCMUTTER C© ByMaXHO
neHToi). Pagocte ot nony4eHus
nossieHoro UKSCFA, ot nepe.iX pa-
avocenzen He 3abynetca Hukorna!

KonnekTwe IOHBIX pagucToB
MNOCTOSIHHO MNPWHWMan y4actue B

i, .

0BnacTHLIX COpPEBHOBaHWAX MO
CKOpOCTHOI Tenerpagpun, B KB

CreHpg paguocTaHLUWM 4BOPOBOIo Kiy6a.

Amutpuii BonblieBbix .['(J’.n‘l.‘E)(.‘J!I#J'»'-"J1
paGoraer MeMopWasnbHbIM MO3bIBHBIM|
B yectb 150-netua A. C. lNMonoga.

Pagwokpyxok cran knybom w anq
B3POCLIX paguoniobutenein — MHOTue ua
HUX M3y4unu 3aeck Tenerpad, nomoranm
COBEepLUeHCTBOBaTE paguocTaHumio. He
0TKasbIBan B NOMOLLM CTEKO/bHHIM 3aBOM,
roe Tpyamncs UASCLZ, a MecTHee BOeH-
HbIE Lleapo cHabxanm cnucaHHeIM obopy-
noeaHweM — no3yHr "Hapopn n apmua —
enumHbl”  geicTeoBall Mno-
HacTosILLEeMYy.

W BoT yKe Hap craHumei
Ha "YHXE" kpyTaTca cHavyana
KBagparel, a 3arem Yetuipe
anemenTa AN’ Ha neapuaTky.
DX-bt craHoBaTCA Bnnxe.

B cBsian co cpadei cre-
KONbHBIM 23BOOCM HOBOTrO
| [eTCKOro caguka v BbICBO-

6oxpeHvem nnouiapein B
[BYX3TaxHOM 30aHWu pagmo-
KpyxKy GeasoamezpHo GbiK
npepocraenedsl  BOUCTUHY
XOpOMEl — METPOB LUECTbAE-
| CHIT, roe oTAenkHo pasmecTu-
NMCh pagmocTaHLWe, pagmo-
knacc, naboparopus, mac-
Tepckasi, KnagoBaa w eule
pazfeBanka u caHyaern.

1 BOT yke Tpuauartein rog
MonoaexHas, akTMBHo pabo-
TallEas u Bo B3pOCHLIX U B
IOHOLLECKMX COpPEBHOBaHWAX,




"PAOAUO" — O CBSAA3MU
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CTaBlive TOXe U3BeCTHLIMHW KOPOTKOBOJIHOBHKaMH.

3A04HBLIX  Y4ACTHU-
KoB. 3a Bocemb Ya-
coe 6uflo Npoeege-
Ho okono 400 ces-
3ei.  HavanbHuWKy
paguocTaHLUmMK, Ko-
TOPLIA B 3TC Bpema
Ve B KaiecTBe Tex-
HuKa Toxe Obin B
MNMoomMockoBse, Npu-
ATHO BLINO CNBIWATL
3HaKoMble rofioca u
3BYK MOP3SIHKKM pof-
HOW cTaHumu.

Ha 4emnuoHare
UCG Buina poctur-
HyTa  [OOroBOpPEH-
HOCTE € rpynnoi
Konner ua Exarepus-
6ypra o coBMECTHOM

CTaHUmA Bewaet B adupe. EqmHCTBEHHAA
aKkTueHasl MoNopexHasl  KoNNekTuBKa
RKICYA nopaer cBou curHansl — CTeH He
XBartaeT Ans aMnnomoe, noesnku Ha RDA,
3BOHKME rofloca BO BCEX 3HaYvMBIX Tec-
Tax, oa u monoasle TenerpaducTsl TOxe
ecTb. 3aMeTunu yernexu Konnektmea obie-
wue n Hactosiwme 3emnskn — RD3AF
onnarun aHTeHHoe oGopynoBaHKe U Nnepe-
pan  ycunutens, komanpa UAY9CLB,
UAICDV v UAICDC nepenana CBOM Npu3
(TpaHcueep 2a [arapMHCKWIA KOHTECT), a
UAICLE opraHnaoBan noesaky Konnekmm-
Ba Ha CBOIO Nnoaulmio u paboty B ARI-2007.
Mpennaraem Bam HeBonbLWOR pacckas
o pabore atoro KonnekTuea netom 2009 .,
NoAroTOBNEHHH OfHWM M3 OnepaTopoB
RK9YCYA AnekcaHppom GatanoBeim.

KopoTEeo-BONHOBOE NETOo.

BLICTPO Nponetenu HackIWeHHLe co-
BbITUAMM NeTHUE mecausl 2009 1. ans one-
pPaTopoB KOJINEKTUBHOW paguocTaHLmMm
RK9CYA peopoeoro knyba "Hapexnpa”
YrnpaeneHua KyneTypbl U MONOOEXHON
NOAUTUKK aOMUHWUCTPaLMK ropoaa Upbur.

B kaHyH neta 3aKOH4MNack YeThlpex-
MecsiyHas paBora cneuuantHelM NoskbiB-
HbiM B YecTk 150-netHero 1wbunes Halle-
ro semnska-ypanesua, NepBooTKpHBaTENs
pagno — AnekcaHppa CrenaHoeuya [lo-
noBa, KOTOpLIM ONeparopkl CTaHLmm Npo-
Benu 6onee 10000 ceAser 1 BHINONHWIN
YCNOBUS HECKONBKUMX I0BMNEeRHBIX pagmo-
NIOBUTENBECKUX AUMIIOMOB.

W BOT yxe Hactanc Bpemsi ynakoBbi-
BaTb PlOK3aKu, roToBUTL nasiatkv, cnanb-
HWKK, WHCTPYMEHT, obopyncBavve ana
rnoesaku Ha OTKPBITEIA OYHBIA HemMruoHar
Ypansckoi koutecT-rpynnel — "UCG™, B
OfVHHAOLATHH paz NpoXoauBLUUIA B
NONEBHIX YCNOBUAX APTUHCKOro painoHa
Hawen obnactu. B 3tmux copeBHOBaHWUSX
HaYaneHWK paguoctadumMm Buktop Yenyp-
HOWM NPUHAN Y4acThe B Ka4ecTBe cyabu, a
Mactep cnopra AHapeir HYenypHoi — one-
parop RKSCYA ¢ 1985 r., npepcraense-
Wi ropon MpBuT, 3aHan BTOpoe MecTo B
JNMHHOM 3a4eTe. A B wiofle OH B cocTaee
KOMaHOB YOMYPTUW NpuHSAN y4actwe B
O4HOM YemnuoHate Poccum, cocTosBe-
wemcst B [ogMOoCKOBLE, B KOTOPOM paHee
TPWM pasa 3aHumall NpPu3oBLIe MecTa, HO
Ha 3TOT pas ynaya Guina Ha CTopoHe apy-
rMX yHacTHWKOB, M KOMaHaa 3aHana BoCh-
MOE MECTO U3 BOCEMHAALIATH.

MonopexHulin coctae RKOCYA Taicke
pabotan B 4YemnuoHate, HO B KadyecTtee

pabore no nepepaye

MauThl, 3aBpallannch aHTeHHsl, 3arynenm
BeHTUNATOPE 060yBa yeunuTeneli, 3acee-
TWIMCE MOHWTOPEI KOMMbioTepoe. B 14
yacoe, B cybboty, 15 aBrycra nosbiBHOWM
RKICYA/p 3a3pydan B COpPEBHOBAHWSX.
OOHOBpEMEHHO 3a TpemMs nepefaTtiukaMm
B TEYEHWe CYTOK, CMEeHSsl Opyr Opyra,
paboranu onepatopul. Cnaea bory,
rpo3sl, NMBHWU W KPYMHBIE HENnonagku
MUHOBaNM Konnektue, 6eHauHa xeatuno,
reHepartopbl otpaboranm 6e3 cboes. 3a
cyTku Bbina npoeepeHa 2001 ¢BA3b, HTO
3HA4YUTENIbHO MPEBHILAET Pe3yNbLTaThl
MPOLLNLIX JIET.

lMNokazaH OTNUYHBIR  pe3ynsTar, M
HeobxooMMO NepedYncnuTe BeCk KOomNnek-
TWB Y4aCTHWKOE COPEBHOBaHWIA — ornepa-
TOPCKWIA KU TEXHWYECKwWil. ITo — cBepp-
noeyare A. benses (RVICTD), B. Hogo-
cence (RX9COD), M. Hoeukoe (UASCTT),
A. YenypHon (RASCKQ) #u wupbutyaHe

onLITa U COBEPLUEHCTBOBAHMIO TEXHMKK
Mp6UTCKOI MONoaexHoi cTaHumMm 1 pabo-
Te B copeBHoBaHuax. C wioHA Hayanacb
HanpsKeHHas!, craHMpoBaHHasa W pacnu-
caHHas 0o Merno4eir, NoaroToeka K pabore
B copesHoBaHusx RDA Contest. Upeto yda-
CTUA KOJUEKTMBA B 3TMX COPEBHOBAHWAX
aKTWBHO nopaepxana HayanbHUK
YnpaeneHus KyneTypel UM MONOAEXHON
nonnutukm C. Kykapueea, a mectoMm ans
PacrofioKeHUs Mo3vLmMK ONpefenunm c
nobesHoro paspelleHuss aupektopa MY
"Cnopt-Typ” C. 36ipsiHOBa TEPPUTOPUID W
nowanm 0o3[0pPCBUTENBHOTC nareps
"[lpyx6a”, B BeaeHun KOTOPOro OHW Haxo-
nsites. [oToBunocs BCE: NpPoOBOAA, MaudTHl,
aHTeHHB!, KOMMBIOTEPH!, CTONLI, younure-
N1, Nepepfaoilasn annaparypa M MHoroe-
mHoroe fipyroe. JlocTarodHo CKazarb, YTo
ONA NEPEBO3KW MMYLLECTBA M 4YIEHOB
KoMaHab BblN 3a1eCTROBaHb! OB rpy30-
BHE W OBE JIerkoBsle mawmHe. [lenc oc-
JIOXHWUNOCE ELLLE W TEM, HTO B Nlarepe oTcyT-
CTBOBafa 3MeKTPO3HEPrus, noatomy Mm-
Tartb annapartypy MNPpULLICCE OT MOLLHBIX
reHeparopoB, 3a kotopele Gonbluoe cna-
cubo pykosoautenio Mpbutckoro Ynpae-
TNIeHWA rpaxaaHckoi sawrel . HopuusiHy
1 paboTHUKY MpBUTCKOro panoHHoOro otae-
na Kynerypul C. Bpybnesckomy.

Bonee yem aByxmecayHas NoaroToBum-
TencHas paborta 3aBepluMnack Nepeeos-
Ko oBopynoBaHus B paitoH benow ropku.
Ero ycraHoBKa u HacTpoika notpeGoeanm
elle YeTHpe aHA AnNa Tore, Ytobel B Hebo
B3METHYNMCE  4HeThipe  15-meTpoBuie

HeHs paguno B KnyGe oTMevaloT
_'I'aeﬂ_ll"[ﬂeM M cneynanbHBIM TOPTOM.

E. BynaHoe (RA9CMA), [. BonblieBblx
(UASCMP), A. Kazanuee (RK9DO),
A. NeGepes, . Menkoaepce (RASCBC),
B. YenypHoit (RK9CR).

O4yepepnHoil mapadoH 3aBeplueH, Ha-
YMHAETCH HOBLIM Y4ebHBIM rof, Briepeam
HOBHIE COPEBHOBaHMS, 1 MOXHO NOABECTH
uTOrW 3a npoLuenwmii y4ebHelin ron. "OT
CceHTRbps — N0 CeHTRbpR” KONNekTus
orneparopoB NpuHsn y4acTtue B 48 copee-
HOBaHWsX, NoKasae HEeMioxwe peaykta-
THl: 1-e Mecto — B Kybke Poccum cpepm
MONOAEXHBIX KOMaHa, 2-e Mecto — B
TenedOHHOM YemnuoHaTe as3uaTtckon
yactu Pocouu, 4-e mecto — B pOCCUIA-
CKOM MOJOOEXHOM MEpPBEHCTBE, 3-e
MEeCTO — B CopeBHoBaHuax "[pyx6a”, 1-e
mecto — B "RDA-2009". (1]



CopeBHoBaHuga "lMamare — 2008"

3TUX COPEBHOBAHWSIX MO CPaBHEHMIO C

nPeaboylmMMin  HMCNo  y4acTHUKOB
BO3pPOCO NMpumepHo Ha 20 NpoLieHToB,
NpUHeM MpousoLno 31o (4To ocobeHHo
pafyet) B OCHOBHOM 33 CHET YBENUYEHWS
yucna y4acTHUKOB, paboTaBliux B NamaTe
O CBOMX APY3bSIX 1 YHUTENsX.

B rpynne paguoctaHumii ¢ 0AHUM one-
patopom, paboraBluMX TONbKo Tenerpa-
¢dom, nydwmm Guin Apekcanap laHuH
(UA3TU) ua Huwxnero Hoeropopa, cpenm
paboTtaBwmx ToNLKo TenedoHom — Bna-
oumup Basusik (USOYA) u3 YepHoBLoB, a
cpem paboTasliux Tenerpadom u Tene-
cdoHom — Bnapumup Kpaeuerko (UAOACG)
13 KpacHospcka.

Cpenu KoMaHf, KONNEKTUBHEIX pagmo-
cTaHLMin B TenedoHHOM rpynne Bnepeam
6ulnu papuonioburenu Kinyba oHbIX Tex-
HUKOEB "TOpU30OHT" XapbKOBCKOro rocy-
napcreeHHoro asnanpeanpusatua (UV2L),
a B CMellaHHoN noarpynne — oneparopsi
RZ9UWZ uz nocenka Kas KemepoBCKOM
obnacmu.

Mo Tpaguumu MpUBOOUMM  OTKIWMKK
YHACTHUKOB 3TUX COPEBHOBaHWIA.

"PabGotams B Namsts bapuHosa Ba-
neHtuHa MNaHTteneeBuya ex RA3SH — nep-
BOro HayallbHuKa KOSNeKTUBHONI craHumm
1988 r. B 90-x rogax KonnekTueka 3akphbi-
nacsk; Gbia rpy paioHHoM paaunokinybe
r. Kacumoga. B Hacrosilee Bpems ator
No3LIBHOMH MNpuHaanexur lOHoweckomy
paauoknyby "MEYTA" cena Tokapego.
PabGotanu Kanyctid MNasen (1999 r. p.),

Knetimeroa Hacrs (2000 r. p.), Cuno-
poea Hacra (1999 r. p.) " — RA3SI.

"TIAMATbL" — uHTEepecHbIl Tect, Bce-
rfa no BO3MOXHOCTH NOAAEPXUBAI0 yda-
CTHUKOB CBOWMM CKPOMHBIM [PUCYTCT-
BUEM.

MpusiTHO, YTO Bbl, OpraHu3aTopsl co-
peBHOBanWii OT XypHana "Paawo”, non-
nepxupaere npecrix CW B otnuymne or
MHOMMX OpraHn3artopoB 1 Apy3eil Mosio-
JAexa, nnoaswmx Koponeid Tpena B KOHTe-
crax u Ha Awana3onax. lNlepexun He-
CKOJILKO BONHYIOWMX MUHYT, a Kak TyT He
pa3BofiHoBaTkCsl, korga Ha Teoe CQ Ha
7 My nopxoaut Akoe (UATFA). 31o emy
40 ner Ha3an §, koTopbili pabotan ro 3-i
kareropuu Ha 6[13C, BcTapneHHoi B
chaHepKy OT MOCLUIOYHOIO SUWKaE, 3aBu-
J0Ban v NpeaenomM Moux medtaHuii Obino
caenars [1/1-66. [lansiue — onars-Taki Ha
CQ noaxoaut lepman (UASGM) — yumn-
Tenk U BOCHUTaTeNb He OAHOro MoKose-
HUIS! KOPOTKOBOSIHOBUKOB, emy rnof 80, Ho
ero CW aBywuT 3afopHo 1 6oapo, kak v
npexge. A, ckaxem, U3DI — B ceon 90
paGotaer B KOHTectax, nai bor mHe
J0XuTE fo Takoro. Camomy MOSIoaoMy —
RA3DXG Bcero 12... ". — US8BMX.

"H npuHan yYactvue B CoOpeBHOBaHUSIX
"Mamars” yxe B Tpetwid pas. Xovercs
BbIpasuTb CBOK MPUsHaTenbHoOCTL BCeM,
KTO paboran B koHTecte! W xortb peayss-
Tar Mol HeBBICOKWIH, 51 iyMalo, 4T0 Kak pas
B 3TUX COpEBHOBaHWAX [naBHoe He
pesyneTar, rfasHoe — yyactue. Ha ator

pasz mMmHe popesfock paborark clielu-
anbHeIM Mo3biBHEIM UQ70F B YecTh 70-ne-
Tvs oOpasosaHus [lasnonapckoi obrac-
Th. B KOHTecTe nosiBuMCh HOBLIE Yy4acT-
HUKK, K TOMY Xe OonblimHeTBo paborany
3a CBOuWX YLWeAlmX yYuTenei v Toeapu-
e, A camoe YAMBUTENLHOE, YTO yXe B
KoHue Tecta s npopen QSO ¢ Bonoped
RWOAJ (ex UL7PHB). On paGotan 3a
Ipuiy (ex BL7PEO), kotoporo s o1/iM4HO
3Han. Bonopas, npuHsaB Mokl Homep 599
B88/UNBFPZ 43, nepecnpocun: UNSPZ ex
RL7 kako#? A otBetun: ex RL7PEG.

OK. A ero Toxe sHan! Bor tak mbl
MOMSHYITA HaLLX APY3eid...

BeyHoro nonerta B a¢upe Bcem yiwen-
wum paauomobunrenam! . — UNSFM (ex
UL7RIH, UL8BPM, UN2PM).

“NpusetcrByro xypHan "Pagwo™! lOphi
bopucosuy MAPYYK (UWOWZ) — neren-
napHelili DX-men, yydactHuk Kypckoil
OUTBL!, MPOCTO 3amMeyaresibHbIA Ye/loBek,
SK B 77 net — cBetnas eMy namsith... . —
RUIWZ.

"Hello dear om, here is my small log for
the "MEMORY LIVES FOREVER" Contest:
A very interesting contest to remember
the good friends... Best regards for eve-
ryone over there. " — ON3ND.

("Mpusetcteyro, noporve Apy3bs. Bor
Mok Hebosbluoi otyer 00 yyacTuy B
copeBrHoBaHusax "[lamate”. OYeHb UHTe-
pecHble copeBHOBaHus, 4YTOOL BCTIOM-
HUTL O00pLIX Apy3ei... Camele pobpsie
noxenaHus Bcem”).
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B npuvBENEHHLIX uTOrax ykasaHe! no
rpynnam: MecTo, NO3LIBHOM, MO3LIBHOM
SK, uMcno cenzein, pesynerar.

.
— — .
b | LL] o
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UTtoru copesHoBaHuui "Mamars — 2008 :
A e L ]
(no nogrpynnam — mMecTo, NO3LIBHOM, No3bIBHOI SK, yncno ceaseil, YUCINO O4YKOB) .
L ]
[ ]
SO SK CW 12 UTSJCE UTSJBP 58 5637 | 18 RWOUM UAOUT 54 5610 9 FRK&YWO RA4YM 32 2869 s
1 UASTU 4LIFE 163 16285 13 FRK3GZ RL3OF 58 5468 | 19 RWSSZ UA9SX 50 4931 10 RZAAWE U4AA 18 1698 -
2 RAOAA RAOAFL 130 13205 14 RZ6YZ UALC 56 535 | 20 RAOAY RAOASB 58 4444 4
3 UAQACL UASARR 127 13135 15 EVBA u1sz 54 4801 21 RVOYK UASDE 44 422 MO SK MIXED -
4 RUSWZ UWSWZ 130 13004 16 UTZLU  UXILZ 49 4684 22 RABXV RABXE 39 4111 1 RZSUWZ UASUU 214 20715 .
5 RVALC UAZDM 102 10436 17 RABXPG RABXNP 47 4523 23 RWOSP UAOSLT 32 3205 2 RKIOWW FWSON 187 18162 s
6 UASFGJ FRUSGD 114 10400 18 UAZFA  UA2AW 48 4470 | 24 RUSDU RKSDQ 31 3102 3 RWIWWW FW3WL 161 16736 -
7 PWBAHO RK4HD 100 10377 19 UA3XAL RAIAES 44 4312 25 UASADW RWSCON 28 2872 4 RK3DXZ RD3FM 163 15560 .
8 UNTFW UNBBF 95 9377 | 20 RASUAD UASVE 41 4158 | 26 EWBMM EWBOB 28 2835 5 UR4AWL UBSAAJ B5 8426 .
9 UASUCK RUSVA 90 9133 21 UASWNZ RWIWF 41 4043 | 27 UAIFA UA1AB 30 2762 6 EWBZO EWBOS 53 5139 »
10 RNINW ENINEBB 82 8043 22 RKSALD RX9AOM 40 3914 28 UASXGC UAgXO 14 1352 7 UASUWM LASQVE 54 4674 .
11 YLV VLT 83 7861 23 RV3AZ PRA3ABT 42 3794 29 RABXE UABXE 3 293 8 RZ3DXG U3DF 39 3736 -
12 RWOAJ RLTPEC 78 7558 24 PFWEBXX  UABXE 36 3455 | 9 RKOLWP UAOLRN 22 2198 :
13 UASCM  UASCF T4 7545 25 EWI1OT  EU1IDU 38 3406 socw 10 RKOSZZ UADSLT 21 2128 =
14 FZ90J UASUSA 74 7491 26 RVALZ U3LA 36 3299 1 USBMX 71 7442 e
15 RUSUW  UA3UCF 7442 27 RNSFY UAIDZ 33 3128 2 UsDl 56 5399 SO MIXED -4
16 RV3FD U3AB 73 7377 | 26 RAGY) FRAGYM 26 2468 | 3 UABHFI 37 3939 1 RG3K 214 21649 o
17 UTOYC  UTOVA 66 7250 29 HUBYZ UASARA 26 2346 4 UA3WT 45 2821 2 RZSO0 133 12697 s
18 RKBAX UWBAU 72 7247 | 30 RVBMR U3MF_ 1S 1855 5 UAIACB 27 2726 3 RW3Al 115 11625 o
19 UASCBM UASCT 51 7076 31 RAGWIQ RZ9WIT 20 1848 6 UASXBJ 20 1908 4 RAVISCVA 70 6960 p
20 RW4AD RV4AQ 78 7054 32 4Z5KZ 4X4acD 10 EB50 8 RABMS 14 1446 5 FWBED 589 6344 L]
21 RU3UAG UASUAX 68 6985 33 RAOUCT UAOVO 6 489 | 9 W3DX 12 1256 6 UA3M 49 4473 .
22 EV6Z  UC2WP 68 6886 10 UAICEG 10 1011 7 UULE 42 4363 .
23 RAZBQ UW3HR 64 6792 | SO SKMIXED | 11 UMORL 10 963 8 UASMD 26 2646 .
24 UMGNZ UIBLAG 65 6551 1 UADACG UAOANM 143 13930 10 RXOCA 14 1298 o
25 RVOCQ FRASCPI 65 6446 2 UTTNW URSNA 140 13747 | MOSSB o
26 UU2JA UBSSP 61 63006 3 FRABYDX UASYY 136 13641 | 1 RK3ZWU 134 12315 SO SSB .
27 UASFEX RZ9FA 57 5702 4 FN4SS RN4SA 114 11295 2 RK9JY 100 9704 1 RA3DIC 80 7397 .
5 RZ4CWW UA4DF 105 10307 3 RKOXO 67 6453 2
SO SK SSB 6 RASJM UWSTM 97 9806 4 RZOMXI 46 4066 MO MIXED )
1 USOYA URSVAZ 128 12489 7 RKINA RKINBE B9 9224 5 UVSEEO 13 938 1 RKSCYA 154 15823 g
2 RN3GA UA3ILX 110 10455 8 FRAOUF uACQUT 97 9155 | 2 PRK4HYT 148 15142 <
3 UABYN UABY® 85 8409 g UA3QG UASZP 90 8757 | MOSKSSB ]
4 RX9FR UASFE 74 7387 10 RAW4AA/S U4AA 83 8704 ' 1 UVEL UTBLL 132 12998 SWL
5 RASSPF RAGSPV 71 7156 11 RUSUG  UASUC) &1 TEAD 2 RK3DXS U4IL 132 12542 1 R3A-847 162 17003 E
6 RASFR UASQCT 72 6924 12 RUSSM UWOTM 74 7675 3 RK3SWS RAISR 133 9722 2 US-Q-73 73 7042 -
7 PRASSF RASSAA 66 6650 13 RVOMZ UADAU 70 6920 4 UNBIWA UNTIH 70 6845 s
8 RVOWP UWSWK 62 6243 14 UASWOB RWOWF 61 6475 5 RZ4PXF RAGPUY 67 6542 | CHEKLOG N
9 RZIUGN UASUSA 64 6110 15 RA1Q0 U1SK 64 6465 6 RKIXWA UAOXLI 59 5434 | RK9SXD. UA9OZ, ERZRM, UAOCNX, S
10 UASTGA UASTE 60 6083 16 UAGHAZ UAISE 58 6043 7 RZ3DZI U3DF 54 4843 | UASWI, UAYJDA, UABYIM, RUSSE, ©
11 RV4AAE UMAC B0 5958 17 UADSFM UAQSP 60 5850 | 8 RK3VXL RV3Y 42 3855 | UAANAL, UAICUR, UX2LJ, RVAUF. (]
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y{JMJ'IMTBJ‘Tb. ero cxema npeacrasneHa
Ha puc. 1, cobpaH no cxeme ¢ oBLmm
katogoM. B pexume nepegaqu curHan
TpaHcueepa (HeoBxopMMOE HanpaxeHue
B0o3byxaeHus nopsaka 30 B) yepes Bxon-
Hoe rHespo XW1 wm konpeHcatop C1 no-
CTYNaeT Ha ynpaensiowyto CETKy namnbl
VL1. Peauctopel R1—R20 cnyxar akeuea-
nexTom Harpy3ku 50 Om 40 Br, oGecneuun-
Bas COMacoBaHWe yCUNUTEeNa C TpaHcuee-
pom. Ha ynpasnstowlyio ceTky namnsl ye-

NPOXOMAEHUA CUrHana 4yepes yCunuTens
MPY HEXATUM NEeNANU UK TAHMEHTHI.

B kOHCTpYKUMKU NPEesycMOTDEHO TNpKU-
HYOWTENEHOE OXNaXOEHWE aHOOHLIX WC-
TOYHWUKOB NUTAHWA M Namnbl C NOMOLLLIO
BeHTUNATOpoB M1 1 M2 cooTBETCTBEHHO.
MNepexnioyatenem SA4 MOXHO BbibpaTb
MHTEHCWBHOCTE OX/12XAEHWS.

B 6noke nuTanus ycunutens (pmc. 2)
NPUMEHEHB! TPK CeTEBLIX TpaHcgopMaTo-
pa: T1 u T2 — ans NUTaHWs aHoaHoWM LEenu
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Puc. 1

pes noacTpoeyHbii peauctop R21 u apoc-
cens L1 nocrynaer otpuuaTtensHoe Hanps-
KEHWUE CMELLEHKA. TOK NOKORA Namnbl ycra-
HasnueaioT B npegenax 150...200 MA.

AHOOHOW HarpyakoW namnsl VL1 cny-
*uT M-KOHTYP € NnapannenbHsIM NUTaHK-
€M, COCTOALLMIA U3 NEPEMEHHLIX KOHOEH-
catopoe C7, C8 u karywek L4—L6. Ha
nvanasode 160 mMeTpoB napannensHo
koHpeHcatopy C7 nopknioyaeTcs aonon-
HUTEnNLHLIN koHpeHcaTop C13.

Cnenyer ob6patute ocoboe BHMMaHue
Ha HaNW4KE B LMW IKPaHHOM CETKK nam-
net peancropa R22. OH ycTaHasnmMBaeTca
HEMOCPEACTBEHHO Ha NaMNOBOW NaHenu.
Kak okaszanoce Ha npakTuke, MHormve
paauonobuTenm erc He CTaesarT, U 310 Cny-
KUT MCTOMHMKOM HeratuBHoW wHpopma-
umMm o6 3TOWM namne, a KOHKPETHOo, O
HeycTonumeon paboTe kackafa v Beixoae
M3 cTpos crabunuaaropa HanpsaxeHws
3KPaHHOW CEeTKW, ecnu TakosBoW npume-
HABTCS.

Ynpaensior pexumamn pabotsl yoeunu-
Tens (RX/TX) pene K1 1 K2. [Ing ux Bkao4e-
HUA Lens "Ynp. TX/RX" cneayet coeamHnTe
¢ oBwmm npoBoooM Hepe3 nejans Wnm
TaAHreHTy.

Mepeknoyartens SA2 B NOnoxeHuu,
nokasaHHOM Ha cxeme (puc. 1), Gnokupy-
er paboTy pene, UCKMIOHAA BO3MOXHOCTh

namnbl, T3 — AN NUTaHWS BCEX OCTa/lb-
HbIX Lienei. ABTOP MCMNOML30Ban rotToese
HaMOTOYHBIE y3nel (TpaHchopmaTopst),
6es3 nepemMoTKu.

MCTO4HWK aHOOHOrO HanpsXewws co-
CTOMT W3 BOCBMW CaMOCTOSTENbHbLIX
euinpamutenein VD1C1R1—VDBCBRS, co-
eOMHEHHBIX nocnenosatensHo. Mwunyc
aHOAHOTO BLINPSMUTENS HEPE3 PE3UCTOpP
R, nogknioyeH k obwemy nposogy (kop-
nycy). Peauctop B, CNyXuT LUYHTOM Npu-
6opa uM3amepeHuMs aHopgHoro Toka PAT.
BrniodeHue aHofHeix TpaHcdopmatopos
BolkMoYaTenem SA2 BO3MOXHO TONBKO
rnocne Toro, kak ByoeT nogaHo nuTaHue Ha
TpanchopmaTtop T3 Beiknioyatenem SAT.

MCTOYHMK NWUTaHUA CETOK namnsl, ee
Hakana, a Takxe ynpaensiowmx pene, Bol-
nonHeH Ha Basze yHuduLMpoBaHHOro Te-
NeBuanoHHOro Tpaxcgopmaropa TC-180.
YT1oBbI NONHOCTLIO peanu3oBaTe 3HEPreTu-
Yeckue BO3MOXHOCTH TpaHcgopmaropa m
He NoaBepraTs ero Nepeaenke, BuIMpaMU-
TENW 3KPAHHOTO HanNPSBKEHWR WM Hanpsxe-
HWUS CMEeLLEHMS cobpaHsl No cxemMe yaeoe-
HUS. JKPAHHOE HaNPRXEHNE CHUMAETCH C
nocnenoBaTeNsHo COEAMHEHHLIX 0BMOTOK
5—6, 5—6', 7—8 (60B+60B+44B
=164 B), a HanpsxeHwe CMeleHns — ¢
oBmoTkn 7'—8' (44 B). HakanbHbie 0BMOTKM
TpaHchopMaTopa BKMIOHYEHB! NOCNEnoBa-
TensHo. fOee obmotkm 9—10 u 9—10°
(6,3 Bx5 A) obecneuuBaioT nuTaHue Haka-
na namnet NY-74B, € HUX Xe Yepes oaHOomNo-

NynepuoaHLin Beinpamutens Ha VD14, C14
HaMNPsXeHWe NocTyrnaeT Ha cTabunmaarops!
Hanpsxenna DA1 v DA2, smigaioume Ha
BLIXOAE HanpPsXeHa COOTBETCTBEHHO 9 u
12 B pns nutanus eeHtunaTopos. C Tpe-
Teein obmoTkm 11'—12" HanpsxeHuwe
(6,4 Bx0,5 A) noctynaet Ha ogHononyne-
proaHLIA BrnpamuTens VD13, C13, koto-
poiid obecneyveaeT nutanue pene K1 un K2.

Annapar BuIMONHEH NO MOAYNEHON TEX-
HOMNOrvMK, Kak v npeasbiayume KoHCTPYK-
uuu aetopa [1]. DoTorpacdmmn mMomgynen
NpUYBELEeH! Ha 2-1 ¢. 0BNoXKW.

KoHCTpyKUumMA  moayns coBCTBEHHD
YCUIUTENA aHanormyHa paHee onuMcaHHo-
My mogyno younutens "Komaupop” [2].
BHyTpu moflynsi ycTaHOBNEHB! PE3MCTOPH
R1—R21, ppoccens L1, pene K1, a takxe
6NOKMPOBOYHBIE KOHAEeHcaTopel C2—C5,
npunasiHHblie HEernocpeacTeeHHo K npo-
BOAHWKAM, YEPE3 KOTOPLIE MOAoTCH M-
Talwme Hanpaxenus. JepuunTHele npo-
XOOHBIE KOHABHCATOPL!I OblNK 3aMEHEHH!
Gonee pacnpocTpaHenHsimu KCOT-5
6800 n®x500 B, ¢ koTopeiMu Moaynb
paboTan TaKxe yCTOM4MBO.

AHogHbl apoccens L2 3akpenneH Ha
BHELWHel GOKOBOW CTeHKe MoAyns ¢ no-
MOLLBIO ABYX NMACTWUH 13 OprcTekna Ton-
LWMHON 6 mM. Moaynk KPenurcs K Laccu
BUHTaAMK M4 ¢ NoMOoLWbLK ApaneBsix
yronkoe. [ns oxnaxaeHusa namnsl npume-
HEH KOMIMLIOTEPHbLIN BEHTUNATOP AMaMET-
pom 120 mm.

Moayne M-koHTypa Takxe umeeT 3a-
KOHHYEHHYI0 KOHCTPYKUMIo. KoHpeHcaTope!
C7 v C8 CMOHTMPOBaHLI Ha NNacTUHe 13
anoMUHUA TonwwmHon 2 mM. Ha koHoeH-
caTopbl CBEPXY YCTAHOBNEHA NNacTuHa U3
OprcTekna TonumMHon 6 MM, Ha KOTOpOIA
pacronoxeHsl kaTylku L2 v L3. Katywka
L4 3akpenneHa HenoCpPeAcTBEeHHO Ha
waccu ycunutena. Mopyne M-koHTypa
KPenuTCA K LUACCH LLeCTLIO BUHTammu M3,

Moayne nutanwst cobpad Ha waccw,
W3roTOBAEHHOM M3 (aHepsl TOMUUHOR
10 MM, NpensapuTentHo OTWAKMGOBaH-
HOW W 3arpyHTOBaHHOW. AHOOHLIE TPaHC-
¢GopMaTopbl NOMeLLEH! B kopob u3 daHe-
pel TonwwuHoW 6 mm. BepxHss kpoilka
3TOro KopobHa U3roTOBNEHa W3 OpreTekna
TonwmHon 6 MM. Ha Held cobpaH Beinps-
MUTENb aHOOHOMO HAMPSKEHWS.

B Topue kopoGa CO CTOPOHLI 3amHen
CTEHKM YCWIMTENA YCTAHOBNEH KOMMLIO-
TEPHLI BEHTHMAATOP Auametpom 80 Mm.
OH OCyLeCTBNABT MNPOTAXKY BO3nyxa B
kopoBe, 4em cywecTseHHo obneryaer
XU3HbL aHOAHBIX TpaHchopmaTopoB. Ha
3TOM XE Laccy PacrnonoXeH TpaHcdop-
matop TC-180, HenocpeAcTBEHHO Ha KOTO-
pOM 3aKpenneHa nnara BuiNpAMUTENENA
NUTaHWs CETOK, pene w crabunuaaTopos
NUTaHWA BEHTUIATOPOB.

OueHb HemanoBaxHaa perans! Tak
Kak B 3TOM KOHCTPyKLMM 6nok nutaHus
CMOHTMPOBaH Ha [EPeBsHHOM LWAaccK, To
obs3aTentHeIM YCNOBHMEM SBNAETCA 3a-
3eMneHue MeTanM4eckon apMartypol ce-
Tesbix TpaHchopmaTopos. CoeauHaTk ap-
Martypy TpaHchopmatopoB C KOPNycom
YCUNWUTENA CReayeT MeHbIM MHOMOXUb-
HbIM MOHTaXHbBIM NPOBOAOM OMaMETPOM
2...4 mm.

Yeunutens cobpad B ropusoHTanbHoOM
Kopnyce oT komnelotepa (desktop). Kop-
nyc coenaH M3 KayecTBeHHOW cTann u
UMEET [0CTaTO4HYIO XecTKocTk. Ho ang
MOBLILLEHWS MPOYHOCTU KOHCTPYKLMM, TaK
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HOW 1 MM, NPUNasHHBIM

C BHYTPEHHEN CTOPOHbLI

3TOW NaHenu MOLWHLIM
T1 nasnsHUkom. B aTom
nucTE  NPOCBEPNEHb!
TPpU OTBEPCTUS OWAMET-
pom 6 MM, yepes koTo-
pLIE NPOMyWeHs OCKu
nepemMeHHHBIX KOHOeH-
catopoB [l-koHTypa W
nepexknioyaTens guana-
3o0H0B. Cnesa u cnpaea
OT 3TMX OTBEPCTWIA NO
LEHTPansLHOM ocK npo-
CBEpP/IEHLI OTBEPCTUS, B
KOTOPbIX HapeaaHa
pe3wba M3. Yepea atn
OTBEPCTWA BUHTaMmu M3
C NOTaNHOW roNOBKOW K
naHen KpensTca Lika-
Nkl OPraHoB HACTPOEK
(LWmnsamKn).

B nesoii cTopoHe ne-
penHen nadenn anekT-
ponoB3nkom BeIPE3AHO
NPAMOYTronNsHOEe OTBEp-
cTue, B koTopom Byner
yCTaHoBneHa nnata c
npuBopamm — namepu-
TenemM TOoka aHoga w
WHOMKATOPOM BbiX0Aa, a
TaKXE CABOEHHLIN CeTe-
BOW BeIKNOHaTENb SAT 1
SA2. MNnara wHAMKaTO-
POB M3rOoTOBNEHA U3 0A-
HOCTOPOHHE DONLIMPOo-
BaHHOTO CTEK/IOTEKCTO-
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Puc. 2

KaK MCTOYHWK MUTEHWA YCUNUTENA TAXEe-
JIbIA, NEPEOHAS W 3a4QHAA NaHeNu Kopnyca
CTAHYTHI MeXAY CoB0 CTaNbHLIMM CTEPX-
HAMU aMameTpom 12 MM, B Topuax KoTo-
PbIX MPOCBEPNEHBLI OTBEPCTUA U HAPE3aHa
pe3sba M4, Heucnons3yemue OTBEepCTUS
B JIOHHOW 4acTW kKOpNyca 3akpbiTel NONKW-
adUPHON aBTOMOBMNLHOM LUNAKNEBKOIA
CO CTEKNOBONOKHOM M 33N OBaHbl.
OkHO € npaBoil CTOPOHLI NEepeaHei
NaHeny 3aKpbLITo CTalbHBIM NMCTOM TONLLM-

nuta. Ha Heir ycraHoB-
NEHBLI OBE M3MEPUTENb-
HBIE FONOBKK OT KUTan-
ckux Tectepos. Mxwrat-
HbIE LWKansl yganeHs n
YCTAHOBMEHLl  HOBHIE,
W3rOTOBNEHHLIE C NOMO-
LULIO KOMMBIOTEPA.

B nepenrein ¢anblu-
Na{enn HanpoTUE MHAW-
KaTOpPHBIX NPUMBOPOB Bbi-
pe3aHo NPAMOYrofibHoe
L OTBEPCTHE, K KOTOPOMY
1 C ThiNILHOW CTOPOHBLI CH-
NIMKOHOBHIM  TEPMETH-
KOM TPUKNEEHO TOHW-
poeaHHoe cTekno. Ha
danbnaHen yctaHos-
NEeH ToNLKo oamH dhyHk-
LUMOHANBHBIA 3MEMEHT —
1 PErYNATOR YYBCTBUTENb-
HOCTW MHOMKATOPa Bbi-
xopa. DanslinaHens yc-
TaHaBnuBaeTcs rnocne
\ OKOHYaTENsHOW cBopKK

YCUNUTENA K1 3aKpenna-
€TCA Ha MaHenu LLaccu
MATLIO WTATHBIMKA BWH-
TamMu-camope3ammu u3-
HyTpu. TyT npupertcs
nonoTeTk!

Ha 3agHeil cTeHke kopnyca younurens
YCTAHOBNEHL BLICOKOHACTOTHHIE Pa3b-
eMbl, KONoOKW npepoxpaHuTenei, nepe-
KIIQHATENM PEXUMOB paboTh! yCUITUTENS U
BEEHTUNATOPOE, Pa3beM NOAKMKYEHWA
Uenu ynpaeneHus.

B BepxHel KpbilLUke KOpryca Hag nam-
MoK BLIPE33HO KBaApaTHOE OTEEPCTME W
4Yepe3a Npoknagky w3 QaHepsl TONLWMHON
8 MM yCcTaHoBnEeHa 3alUMTHAR peLueTka
TMNa "xano3au” Tak, 4Tobbl Tennblil BO3-

[yX BbIXOOWN B CTOPOHY THITEHOW CTOPO-
HBl YCUTMTENS.

B xayecTBe HOXEK Kopnyca ycunutens
npumMeHeHsl MebenbHele NNacTUKOBLIE
koneca B metannuueckon oboime. Onu
MNO3BONSOT MPUNOAHATL YCUIWTENL HAa
30...40 MM HaQ NOBEPXHOCTLIO, HA KOTO-
POIA OH YCTAHOBEH, W NOHW3UTL LLYM BO3-
LAYLUHOTO NOTOKA Ha BXoae BeHTunsTopa. U
Tak kak Bec ycunutens npubnuxen k 20 kr,
C MNOMOLUBIO 3TUX KOSIEC EF0 MOXHO, HE
noaHuMan, NepeMeLLaTh B HYXHOE MECTO.

MowmHocTs aHogHoro Tpascdopmaropa
pomkHa Buimb He meree 500...600 BT, u oH
nomkeH obecne4nBate Hanpsokerre 1300...
1800 B npwu Toke He menee 400 mA, 3peck
MOXHO TNPUMEHUTE YHUOULMPOBAHHLIE
TpaHchopmaTopsl cepun TA, Hanpumep,
TA267—271, TA275—280, TA282—287.

Bce noctosHHblE PE3UCTOPLI B KOH-
cTpykupmn — MITT-2, noactpoeyHsin pe-
anctop R21 — ClMN4-2Ma.

Apoceens L1 — cranpaptHei [IM-0,2
500 mkH. AHoaHBIA ppoccent L2 HamoTaH
Ha TEKCTONWTOBOM Kapkace OWaMeETPOM
12...14 mm nposogom MN3B-2 0,5...0,7.
Yucno eutkos — 130, nocneprue 10 Bur-
KOB C MPOrpPecCMBHBIM LWarom. AHTUNa-
pasnTHLIK apoccens L3 — 3 BuTka npoBo-
naNaB-2 1,0, HamoTaHHBIX C Warom 4 mm
Ha peauctope MJIT-2 50 — 100 Om.

Katywka M-koxtypa L4 — Beckapkac-
Haf, HaMOTaHa NocepebpeHHLIM MEOHLIM
NPoOBOAOM AVameTpom 2,5 MM Ha onpaeke
nvameTtpom 30 mm. OTeoOp OT 2-10 U 4-ro
BUTKOB, CHMTadA OT BLIBOAA, COBAMHEHHOTO
¢ koHgeHcaTtopom C7. Katywka LS HamoTa-
Ha BWTOK K BUTKY nposogom N3B-2 1,0 Ha
kapkace puametrpom 40 mm. Yucno But-
ko8B — 40, otBogsl o1 12-ro 1 30-ro BUTKOE,
cuuTan OT BLIBOAA, COEOMHEHHOro C Ka-
Tywkoin L4, Katywka L6 HamoTaHa BATOK K
BUTKYy nposogom M3B-2 1,0 Ha kapkace
AvameTtpom 30 mm. Yucno sutkos — 17.

Mepexnioyatens guanasorsoe SA1 —
wetodHoro Tuna. Pene K1 — P3C54
(vcnonHexue XM4.500.012-01) unm aHa-
NIOTWYHOE C ABYMS pynnamu Nepexo-
YAIOLLMX KOHTAKTOR Ha paboyee Hanpsxe-
Hue 24 B. AvteHHoe pene K2 — ot pagmo-
craHumn PCUY, HO MOXeT BbiTe 3ameHeHo
perne Apyroro TUna ¢ KOHTakTamm, 3aKpen-
NEeHHBLIMK Ha KEPaMUKE.

Konpencatop C5 — 3300—6800 nd Ha
5 kB, konpexcaTtop C6 — 1000—2000 nd
Ha 5 kB. MNepemenHwiin konpeHcatop C7 —
ABYXCEKLMOHHBIA, OT pagMonpueMHuka
"BAJTTUKA", Cc yoaneHHsiMu HYepea oaHy
nnacTMHamm ctatopa v potopa. Ero cekumm
coeauHeHsl napannensHo. Kowgedcatop
C8 — TtpexcekumonHbin KIME ot craporo
NamMnoBoro pagvonpuemMHuka, y KoToporo
TaKXe MPoPEeXeHs NNAcTUHL cTaTopa u po-
TOpa, 8 CeKUMM COEOMHEHK! NAapannensHo.

BoamoxHo, notpebyeTca kKOppexkTu-
POBKa 3MEMEHTOB BLIXOOHOW KOHTYPHOW
cucTemsl, noabop OTBOOOE KATYLUEK MK
NOJKIOHEHWE [ONONHUTENLHLIX KOHOEH-
CaTOpOoB, ANA 4ero nepeknyarens SA1
MMEET BTOPYIO ranery.

Heckoneko cnoe o cucteme oxnaxie-
HKUA namMnel. B ycunurene npuMeHeHs Kom-
MBIOTEPHBLIE BEHTUNATOPL C BECKOHTaKT-
HeiMKU aBuratensamu. Ha ananasoHax ot 21
0o 28 My B pexuMe HaCTPONKKM BO3MOX-
Ha OCTaHOBKAa BEHTUNATOPOB, HO namna
nepeHocuT 3To seneHve 6ea npobnem.
Mpw paboTe Ha 3TuX AManasoHax B PeXumMe
SSB BeHTUNATOPE! OCTAHABNWMBATLCH HE

neyao o —.outfvd..
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ycnepawT. Beina npeanpuHaTa NonbiTka
cAenats 3alWMTHLIA 3KPaH Ha ABWUraTenem
CO CTOPOHbI Namrisl U 3a3eMnuTe ero. Jra
Mmepa oka3anack 3pPEKTUBHOW B NONOBKU-
HE Cry4aes, BWOMMO, BCTb Kakue-TO KOH-
CTPYKTUBHLIE OCOOEHHOCTW BEHTWIATOPOB
pasanuyHeix GUpM uarotosuTenen. Hawm-
NYHLWKWKA BAPWaHT — 3TO KOMMBIOTEPHLIE
BEHTW/IATOPHI CTAPLIX TUMNOB HA KONNEKTOP-
HbIX ABuratensx. Beutunatopel Ha 220 B
50 Ny, cepbe3HLIX MHOCTPAaHHBLIX NPOM3B0-

AWUTENEN UMEIOT COOTBETCTBYIOLLYIO LIEHY,
4TO CYLUECTBEHHO CkaskiBaeTcs Ha cebe-
CTOMMOCTU YCUNUTENS.

Cxema MHOMKaTOPa BLIXOOHOrO Hanps-
*eHus He npuBoamuTcs. OHa NMONHOCTLIO
COOTBETCTBYET CXEME, onucaHHon B [3].

JIUTEPATYPA

1. Mnaroxoe O. KB ycunutens MOLLHO-
ctm "Karer”. — Paguo, 2008, Ne 6, c. 54—57.

2. NMnartodoe 0. Moayne BbIXOOHOIO
Kackafa yCunutens MolHocTh. — Paauo,
2009, Ne 3, c. 58, 59.

3 NnatoHoB 0. AHTEHHBIA TIOHEP. —
Panwo, 2009, Ne 8, c. 58.

Pegaxtop — C. Hexpacos, rpagwmea — k0. Annpees

Tlucoumo € xypnas “Pagquo”

ce Ha4yanoCk Nocne Toro, Kak | npu-

obpen TpaHcueep. Y Moero (M y MHo-
WX OPYrvx) KOHTPONBbHBIA MDOMKOTOBOPW-
TeNns PACTONOXKEH Ha Kpouilwke. [ina Hop-
MasibHOTO NPOCNYLUMBAHWUA NepenaYy npu-
XOOMNOCH 3HAYUTENbHO YBEW4YMBaThb
rPOMKOCTb 3BYKa MWW CTABUTD HAKNOHHBINA
3KpaH-oTpaxarens, 4Tobsl 3ByK "HE yxO-
aun B notonok”. O6a BapuaHTa MHe HBHO
HE NOHPABW/IMCL, U A PELUW BOCTIONL30-
BaThLCH PEKOMEHOAUMAMK NPOU3BOAUTENS
— KYNUTE BHELUHWIA IPOMKOrOBOPUTENL C
conpoTuenednem 8 OM u auddysopom
AUAMETPOM HE MeHee 4 aiiMoB. Takoro
A HE HALLEeN, a Ky KOMMNNEKTHYIO napy
aBTOMOOGMNBHBLIX KONOHOK No 4 Om kaxaan
W AMameTpom okono 8 cm.

Brnwouwn wux cuHdasHo nocnenosa-
TENBHO W MOAKNIOYMN K Tpadcusepy. He-
MHOMO TO3KCNEPUMEHTMPOBAB, A HAaWen
LN8 HAX Nopxogsiliee mecTo (oavH Nno3aam
APYroro M HEMHOro Bellwe ). Angs mexa 6e1no
BaXHO, 4TODHI OHM “"CcMOTpenK” Ha onepa-
Topa v Beinu oT Hero Hepanexko. Ho Bckope
OHW MHE HanoMHUIK, 4TO A yuUTeNk Puam-
KM ¥ B npupone cyuwecreyer MHTEPOE-
PEHLA, 0 kOTOpOM | B TO BPEMSA Aaxe U

He gyman. MNepemMeLuan 0avH U3 rPOMKOro-
BopuTENEn, 4ToOL HAWMTU emy nydwee
MECTO, § 3aMeTuA, 4TO YPOBEHL OOHWX CKr-
HaNOB MOXET 3Ha4YMTENLHO BO3pacTarh
MNK YMEHBLLATLCS, B TO BPEMSA Kak Apyrue
CUrHans NponaganT uiv Bo3pacTaloT.
fBneHue nopgpobHo onucaHo B Kypce
"OU3MKA" 3a 11-it knacc. HanomHio, 4to

A

Konorwa 1

Konowka 2

€CcnM pasHocTe Xofa BonH Oymnet pasHa
uenomy Yicny ONvH BOMH, TO CUrHanb
ByayT ycunueath APYr Apyra, a ecnu He-
YETHOMY 4MCny NONOBWMH ONWH BONH, TO
ocnabnate (CM. PUCYHOK).

Mpueeny npumep AN\ 4acTOTbl CUrHa-
na 1000 My, Ans Hero AvHa BOMHe! B BO3-
nyxe — okono 34 cm. Echu rpomkoroeo-
puTenu ByayT HaXOAWTLCA Ha PACCTORHUK
34 cM No TeINY, TO MX CcurHans! ByayT ycu-
NWBAaTL APYr APYyra, NPW ManoM 3aTyxaHum

3aByka 370 ycuneHwe Byper no4tu B Aga
pa3a 6onblwe. MNpu atom curdans 1500,
2500 'y v op. ByoyT ocnabnedel ToXe
NOYTH B ABa pasa. HCHO, 4TO PEHEBLIE CUr-
Hanbl HE MOHOXPOMHbLI (MOHOTOHHBLI), HO
BCE XE W ANIA HWUX NaHHOE fiBNeHue Habnio-
NAETCA O4eHb XOPOLWO. ITUM NPUEMOM A
ocnabnalo NOCTOSHHYIO NOMEXY, KOTOPYIO
CO3A03eT PacnoNoXeHHas Nog OKHOM Nof-
CcTaHuMsa, — oT yposHs S7 no S4-5.

Mpu paccTosHuKM Mexay rPOMKOT0BO-
puTenamu npumepHo 23 cm (A=0,23 m,
f=1470 'u) 310 o4eHb 3ameTHo. [a u cam
NOCTOAHHO LWUMNALWMIA 3PP TOXE MHOraa
pasgpaxaet. [ns yMEHbLUEHWs 3Toro
LWyMa pacCTORHWME NPUXOOWUTCH HECKONb-
KO yBenuuuTh: A=24...25 cM. Uameperve
yPOBHEW CUrHanos npubopamm He npo-
W3BOAMN 38 HEMMEHWEM TaKOBRIX, HO pas-
pabateiBaem Cnocob MaMepeHw © MUC-
MONb30BAHUEM 3BYKOBOW KapThbl KOMMNbIO-
Tepa. MHe nomMoratoT y4eHuKu.

Ecnu y Bac Bo3Hukna nogobHas npo-
6nema, nonpobyiWTe aToT meTon —
LONONHWTENBHAA "NPOCTPaHCTBEHHAR"
CEeNeKuMs CUrHanos He NOMEeLLaeT.

Opwit POMAHUXMH (RX9LV),
r. TiomeHb

Penaktop — C. Hexpacos, rpagmka — 0. Annpees

MaHunynaTop u3 pene cepuum

PN n um noaoOHbIX
leopruii YJINAHL, (UY5XE), r. JlbBOB, YkpanHa

Mﬂome rofiel KOPOTKOBONHOBMKK MC-
NOAL3YIT MaHUMYNATOPL!, U3roTOB-
NeHHble 13 pene cepun Pl w1 um nogob-
Hbix. Takve MawunynaTopsl 40 CuX nop
nonNynApHL!, NOCKoNbKy npuobpeTeHue
DUPMEHHBLIX aHANOTUHHBLIX U3NENUIA MHO-
M "He no kapmawuy”.

Camuiit npocToid cnocob — 310 nepe-
HOC Ha Apyroe ocHoeavwe ero GasoBown
HACcTV U YIUIMHEHWE PYYKU phidara (buisLue-
ro axopsa pene). Ho, Bo-nepeLiX, y Takoro
MaHuNynsTopa 4acto o6pLiBaeTes BepTU-
KansHan NpPoOBONOKa, Ha KOTOPOW nopse-
LeH SKopb pene. Bo-BTopbix, Takow MaHu-
NyNATOP OKA3LIBAETCA CNULLKON, MATKUM,
4TO HE YCTPauBaeT MHOMUX OMNepaTopos.

Bonee XecTkmm v HafeXHLIM ABNAETCA
MaHWUMyNATOP W3 Takux pene, KOToPbIi
nokazaH Ha ¢oTo. ANna ero MaroToBneHua
HeoBxoAMMO MPOBECTH Creaylwme noa-
roToBUTENbHbIE PaboThl:

— W3B/EYb PENE U3 KOPNYyCa;

— yOanuTe \KOpPb (nNpeaBapuTensHo,
BPEMEHHO CHATbL C CWITYMWUHOBOTO OCHOBa-
HUS PENe KepaMUHecKyio AeTanb C YCTaHoB-
NEHHBIMW Ha HEWN KOHTAKTHBIMM BUHTaMW);

— YOanuTh Karywky ¢ obmoTkamMm;

— Ha 0AHOW 13 BOKOBBIX CTEHOK OCHO-
BAHWA UMEIOLLEECH OTBEPCTHE C pe3bboi
M3 pacceepnute ao puamertpa 3,2 mm;

— W3roTOBWUTL Phi4ar MaHWNynaTopa ma
ABycTopoHHe OoNLIMPOBaHHOIO CTEKNo-
TEeKCTONUTA (TONWMHON 2...3 MM K1 pa3ame-
pamu 15x100 mm), npuuem uenecoobpa3s-
HO COEAWHUTL Nankoi obe ero CTOPOHL;

— B puiyare npocBepnvTb OTBEPCTHE
AvameTpom 3,2 MM AN e Nocneayowero
KpernneHus K 60KoBOW CTEHKE OCHOBaHWA;

— Ha 3aOHel CTEeHKe Kopryca pene
cAenartb BepTuKansHbli nponun (20x8 mm)
ANA YyNPaensiollen YacTu puibara, a Ha

neeort GOKOBOW CTEHKE — BobIpe3 nog
roNoOBKY Kpenawero suHta M3.

CBopky MaHunynatopa npoBoaaT 8
Takoi nocneaosaTensHoCTH:

— YCTaHaeNWBalT Ha OCHOBaHWE pene
KepaMU4ecKyld AeTanb C KOHTakTHBIMU
BUHTaMMm;

— BCTaBNSAOT B OTBEPCTUE OWMAMETPOM
3,2 MM BWHT C nonHoin peavboin M3 v B
Crneayiowein NnocnegoBaTensHoCcTH ycTa-
HABNMBAIOT HA 3TOT BWHT ranky, KOHTP-
wanby (rpoeep), wanby, puiHar, NnenecTok
obuiero nposoaa, waiiby, ranky;

— BKPYYMBAIOT BWMHT 00 ynopa (nuw-
HIOKD ero 4acTe CNWAMBAKOT) M rankaMm
nobusawTcs TpebyemMoro nonoxeHus
pol4ara No OTHOLUEHWIO K
KOHTaKTHbLIM BWHTaM, a
TAKXKE Ero XecTkon puKkca-
Linu;

— noanavBalnT npoBof,
COEANHUTENLHOTO Kabens K
S0 | | KOHTaKTaMm M puivary, Bbi-

e 4 CTaBnsalT Heobxoaumble

“ﬁﬁﬁ 3230PbI B KOHTAKTHBIX [pyn-

e (] nax 1 BCTaBNRIOT MaHuny-
- S nATOop B KOPNyC.

Ha paGou4yio 4aCTe peidara MOXHO Ha-
knente GokoBble Haknagky (oprcTekno,
nnactMacca v T. n.). Kpensat MmaHunynatop
Ha pabo4em CTone ¢ NOMOLLBIO TaK Ha3bl-
BAEMOro AIBYCTOPOHHEND CKOTHA.

Penartop — C. Hexpacos, (oro — asropa




P-311 — cnOpTUBHLIN NPUEMHUK
Ceprevi BEJIEHELIKUWA (US5MSQ), r. Jlyrauck, YkpanHa

B CBOE BPEMS OAHUM W3 CaMbIX MAcCo-
BO BLINYCKABLUMXCH BOEHHO-NONEBbIX
npueMHukoe Gwin P-311. U Teneps, cny-
CTH OECATUNETUH, OH LUMPOKO elwe pac-
NPOCTpaHeH 8 paauonobuTensckon cpe-
ne. 3ToMy NPUEMHUKY NPUCYLLM OYeBnI-
Hble AOCTOMHCTBa — A0BPOTHAS MexaHu-
Ka, 9KOHOMMYHOCTb, BHICOKan Crabune-
HOCTb 4acTOTbl, NPAKTUHECKas MrHOBEH-
Has rOTOBHOCTL K NPUEMY, BbICOKAA YyB-
CTBUTENBHOCTL. HO ecTb, KOHEeYHO, M
BECbMA CYLLECTBEHHBIE HefoCTaTKM —
BLICOKWIA YPOBEHb COOCTBEHHBLIX LUYMOB,
otcytcrene APY. MaHasansHo "3aT0o4eH-
HBII" paspaboTyvkamu nog npuem Tene-
rpada (KCTatv, OH Y Hero BnosHe Npuny-
Helih 1 Gea Bcskux popabotok) P-311
nnoxo npuHumaet AM w oTBpatUTensHo
SSB. Xenavue ycTpaHuTe (MK xoTa Gbi
YMEHBLLUMTE) 3TKU HEeAOCTaTkn U ABUAWUCH
NPUYMHOA MHOrOYUCIEHHBIX BApUaHTOB
ero nopaboTok, HO, K COXaneHwio, HW
ofHa U3 HKUX (@ MHOM Guinu onpoBoBaHLl
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Puc. 1

NpakTUHEeCKM BCE W3BECTHHIE MHE W
3aCNyXUBaKLMe, Ha MO B3rNaL, BHUMA-
HWSI) HW MO OTAENLHOCTW, HU COBMECTHO
He obecneymnBaloT A0CTaTONHO KOMGpOPT-
Hoe npocnywueaHue. B peaynerate P-311
CTAHOBAITCH BCE MEHEee W MeHee BOC-
TpeboBaHLl, U B NOCNEgHWE rodsl, K Co-
HaNEHWIO, UX YAEN — Ha NONKY My3es unn
TpveuansHas pasbopka (ytunusaums).

B 37101 craree A XOo4y noOoenuTbes
CBOMM OMbITOM MoaepHusauumn P-311 u
HaAeKCk, YTO 3TO MOMOXET KOonneram no
X066M He TONBKO NOBLICKTE KOMBOPTHOCTE
none3oeaHus P-311, HO W NPOANATL aKTUB-
HYIO XW3Hb 3TOr0 NereHaapHoro NPUeMHN-
ka. Mpu atux moamdukaumsx a crapancs
VCKNIONUTE  Kakue-nnbo mexaHuyeckne
L0paboTku LWaccy unKn nepeaHen nasent,
a Takxe c6opku/pa3bopku Wwaccwu.

Mocne atux fopaboTok NPUEMHUK nMe-
€T YPOBeHb COBCTBEHHBIX LUYMOB Ha BLIXO-
ne 600 Om He Bonee 50 MB (ucxoaHO —
okono 0,5 B). Ero 4yBcTBUTENBHOCTE CTaNa
naxe HemHoro eoiwe — 1..1,5mkB (B
33aBUCMMOCTM OT [uanas’cHa uamepeHue
MPOBOAVNIOCE YEePe3 3KBMBAIEHT aHTEHHbI
fpy LUMPOKOW nonoce nponyckanma KO mn
H4Y). Moseunuce nepeknsaemuie GOKO-
sule nonocsl npuema LSB/USB, a takxe
nepekniyaemMas rnonoca nNponyckaHus no
HY (y3kas/wwpokas). B npueMHuk BBeae-

Ha adpdexktueHan APY, wucknwoyawowan
neperpysky NpuemMHnka npu pabore kak Ha
Kycok npoesopa (pmHon 10 M Ha BuicoTE
10 M), TaK U Ha NONHOPA3MEPHYIC aHTEHHY
(HaknoHHblit Windom 42,5 M ¢ BepxHei
Toukoi nopeeca 30 M), PakTyecku otna-
na HeobxoaMMOCTL B onepartueHoii PPY. Y
HEro Tenepk ects S-MeTp € AuanasoHom
uHAMKauMm cune curHana no +50 gb.
TexHuU4eckoe onMcaHne M MHCTPYKUMA
no akcnnyaraumm npuemtuka P-311 go-
cTynHel 8 MHTepHeTe [1]. Xowy obGpatve
BHMMaHWEe KONMer Ha To, 4TO NpueeaeHHas
Tam CXema ABNsIeTCA BTOPLIM BAPNaHTOM W
COOTBETCTBYET WU3AENNAM, BbIMyLLEHHBIM
noagHee, B 1965 r. Moemy akaemnnapy
npuvemMHuKa eeinycka 1963 r. cooTeeTCTRY-
€T nepsblin BapMaHT cxemsl [2]. Bnaropaps
TOMY 4TO U3roTOBUTENEM B 0BOMX BapuaH-
Tax CxeM cOXpaHeHa Hymepauwsa anemex-
TOB (BHOBbL A06aBneHHLIe UMEKT HOBBINA,
6onbLLWIA, HOMED), TEXHUYECKOE Onuca-
HWEe npuemHuka B [1] U onucaHHLe HUXe

nurea TAH28. TAH1 cropen, TodHee, nocne
HECKONBKUX BKTIOHEHWIA NOYEMY-TO MOSIBU-
NOCh 3aMblKaHWe B ero HakankHoi obmoTke,
MOXET, KOHe4YHO, 3T0 Obin NpocTo 3a-
BOACKOM Opak, HO 0AHa U3 BO3MOXHBIX NPK-
HWUH — BONBLUOK NMKOBLIA TOK 32PAOKN KOH-
nexHcaropa C3 (10000 mkP!). Bonblue TAH1
¥ MeHsl He BLINO — NPOBEPUTL HE Ha HeM,
NO3TOMY AR HAAEXHOC TN A0BABUN TOKOOT -
paHvumsalowme peanctopsl R1 1 R2.

MNpwY CaMoOCTORTENLHOM W3TrOTOBREHUK
NOMEXONOAABNRAIOLErO PUNLTPa KOHAEH-
catopbl C1 1 C2 moryT 6eits MeTannoby-
MaXHbIMW, NNEHOYHBIMK, MeTannonne-
HOYHBEIMK (M3 OTEYECTBEHHBIX 3TO, K NpW-
mepy, cepun K40-xx, K7x-xx, UMNOpTHbIE
MKT, MKP » vm nopoGHbie) eMKoCTho
0,01...0,022 Mk Ha HOMMHansHOE Ha-
npsixeHve He meree 400 B. KaTtywka Bbi-
nonHAEeTCs Ha GeppUTOBOM KONbLE aua-
merpom 16...20 MM C NPOHMLAEMOCTLIO
He meHee 2000 caBOEHHEIM NPOBOLOM B
xopoLlsen naonsumm (ToHkuin MO, Tene-
$oHHas nnn "KoMNelTEPHaA" BUTaaA napa
u np.) — 20—30 euTkoB. JMOOHLIR MOCT
VD3 moxeTr Ouitb noGoi, paccynTaHHbIA
Ha Tok Gonee 50 mA 1 o6patHoe Hanpsaxe-
Hue He meHee 200 B. Hanpumep, nopoin-

VO3 R3* VD4 vt OQEE;B‘-';E:&“ ce
pwiA o , UM-
KU4024 1K ,_'13173 +§23 noprHeie 2W10 1 um no-
+ cy HEM Kowm| pobuwe. VD1, VD2 — nio-
I 220 MK +505 1 6ble KPEMHUEBLIE AMOMAB,
X160 8 ¥258 | 2 pﬂCCQH:’THbF% Ha TOK He
mevee 1 AuobparHoe Ha-
VD5 IN4148 ZXZ’%B? +256 | 3 | npsixenue He Meree 20 B.
At fe2 +258 | 4 Hanpumep, OTe4ecTBeH-
LM317T Kgpnyc 5 Hule auoabsl KO212A, vum-
~L noptHsie SR2100 n um
Sixsry|2 +2.4 B nopobHse.

MNoCKONBKY NpUMEHEH

it RY Ve il
; CTabunnanpoBaHHLIA UC-
C’JI L /)220 w4148 + TONHWK I"IHTgHI-‘IH, hyHKLAK
10000 mrx L70mKx TymGnepoe nepeknioye-
X168 [R5 [RE™ Lt 7punx| XE6B  Hs Hanpsxewus Hakana
/ 209 M (145) n oceeweHns LWKa-

VDZ KA21ZA

AopaboTKK NONHOCTEIO CRPaBenvBel ons
ofioux BapwaHToB. B npuBeneHHbIx B8
CTaTbE CXEMaX L1151 MCKKOHEHWUA NYTaHNLLI
HyYMepauwWsi OpWUrMHaneHLIX 3NEMEHTOB
NPMEMHMKA COXPaHeHa M [aHa B KPYXOoH-
Kax, @ BHOBb BBOAWMBIE 3/IEMEHTH UMEIOT
craHgapTHele 0603Ha4eHNs.

Bnoxk nuTaHwsa BLINONHEH HA MWKPO-
cxeme LM317T & obwem-1o nNo noyTy
TMNOBOA cxeme (puc. 1). Mo Bxoay ycra-
HOBNEH NOMExXonopaenswowmn GuneTp
C1L1C2 ot komMnbioTepHbLIX GNOKOB nuTa-
Hua. Kongexcarop C5 Heckonsko ynyyiua-
eT GUNLTPaUMIO, 8 BEIXOAHOE HanpsiXeHue
+2,4 B BeicTaensetcs nogGopom peau-
cropa R6. HomuHan peaucropa R3 (B ku-
NIOOMax) pacc{UThIBaIOT No popmyne

R3 = (Ummm»_ucrm}/{ |m.‘<. mm+|nurp}'

TBE lerat e — MUHUMANEHBIR TOK CTABWNK-
3auvm ctabunutpora (3...5 MA); b —
MakCcUManbHei TOK noTpebneHus npu-
EMHWKOM MO aHOOHOW uenu (NpumepHo
16 MA 8 UCXOOHOM BapuaHTte, 29 MA —
nocne NPoBeaeHUs BCeX ONUCaHHBIX HUXe
nopaboTok).

Bmecto TAHT BO3MOXHO NpUMEHEHWE
MmoBoro yHUGUUMPOBAHHONO WNK APYroro
TpaHcgopMaropa, obecneYnBaLLEero Tpe-
Byemble HanPsXXeHWA No NepPemMeHHOMY TOKY
(80...90 B npum Toke Ao 50 MA 1 2x6,3 npu
Toke po 0,8...1 A). Tak ceitiac y MeHs Tpy-

JEKI X658

Nbt (148) He akTyansHbl, Ux
MOXHO 0cBoBOOMTL U MC-
noneL30Bark ANS ONEepaTtMBHOro nepe-
KMO4YeHWs DOKOBOIM WM BKIIIOHEHWA Y3KOW
nonockl no HY. [na Yero otnaveaem nay-
UMe K HUM NPOBOAA U CravBaeM WX COOT-
BETCTBEHHO HANPAMYIO Mexay coBoi.
W3Ha4antHo, Npu NEpPExoe B PEXum
TIII, opHoBpEMEHHD C TenerpagHbimM re-
TEPOAMHOM BK/IIOYAETCH Y3KONONOCHLIN
GunsTp No HY, 410 cylecTeeHHo yxyawaer
3sy4aHwe SSB-cursana. C ppyroit ctopo-
Hbl, MHOTZA B YCNOBWUAX CUMLHLIX NMOMEX OT
COCEAHWX CTaHUMIA CYXXEHWE MoMoCk! Mpo-
nyckaHus no H4 moxet 3ameTHo obnerynts
npuem. MNoaroMy Npoeoaa, MaOyLMe K nepe-
kniovaowen rpynne (1346) tymGnepa
nepexnodenns TJId—TII, otnansaem ot
KOHTaKTOB, aKKyPaTHO YA/IMHAEM 1 noanan-
BaeM K 0CBOOOMBLUMMCSH KOHTaKTam TymG-
nepa 145, tenept oH GyneTt BLINONHATHL
OonepaTuBHOE W HE3ABMCMMOE OT BuibpaH-
HOrO pexvmMa ynpaeneHvwe nonocoi npo-
nyckanus no HY — yakas/wupokan. Ceo-
6opHan Teneps rpynna (1346) Gyoer yn-
PaBsnsiTb NOAAYE HaNPSKEHUA Ha CMeCcK-
TenLHLIN AeTekTop, a ymbnep 148 — nopa-
BaTk NUTAHWE HA pene koMmyTaumn Boko-
BOWM NONOCH! NPUEMA, HO 00 3TOM HUXE.
Dopaborka cmecurens. Teneps fno-
npobyem pewunts npobnemy GonblOro
cOBCTBEHHOrO WyMa — HOMUHANBHO Ha
esixoge 600 OmM OH AOCTUraeT NPUMMEpPHo
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0,5 B,ys. DT0 NPOCTO OrPOMHBINA, OrnyLua-
oW 1 NS Hac HenpUeMneMLi LWwym. KU
[eno He TONLKO B TOM, HTO HeT BoNbLIOoro
OKPYXaKLEero wymosoro nons (cnaea
fBory, HaxogMMCs He B TaHKe, camonete
unu Ha none 60%), a B YPE3BLIHANHO HU3-
KOM npu 3ToM paGoYeM AWMHAMWHECKOM
pAuana3cHe YHY. HanomHio, ypoeeHs
BLIXOAHOro curdana YHY (npu oTHowweHun
curnan/wym=3) 1,5 B,yy, a 3aMeTHOE UC-
KaxeHwe (OrpaHuyeHne) curHana Bo3Hu-
Kaert yxe npu yposxe 3,7...4 By, T. €. NpN
MaKCHUManbHOM YCUNEHWM AMHAMWUYECKMIA
[vanasoH no seixogy scero 7...8 pb! Ons
Tenerpada BCe NMPOWE — OrpaHu4YeHus
aMnInTyas He TONBKO HE CTpalluHbl, HO
[axe NpPWBETCTBYIOTCH HEKOTOPLIMK Te-
nerpadmcTamm, TaK Kak Npy 3T0M CrexkTp
curHana oboraulaeTcs rapMoHWMKamMu U
craHoeuTcs Gonee NpUATHEIM Ha cnyx. Ho
nns SSB aro Henpuemnemo. Pasymeercs,
6onbloi  cOBCTBEHHBIA LUYM  MOXHO
YMEHBLUMTE LWUTATHOW PerynupoBkoin ob-
LEro yeuneHus (No aKpaHHbBIM CeTKaMm), HO

K kamody (6616.1) namne

Mopo6Hele peLueHs He HOBbI, AABHO NPU-
MEHAIOTCS W NOKa3LIBAKT XOpOLUMEe pe-
aynbratel. B faHHOM cnyvae Hano yuvecTb
ocobenHocts MO P-311. U3-3a Toro, 410
€MKOCTb KOHTYpa HEM3MEHHa, a Nepexo-
4aeTCH TONLKO KaTyllka, pe3oHaHCcHoe Co-
npoTueneHwe koHtypa MO npw nepe-
KIOYEHWW [Mana3oH0B MEHRETCSH NpakTn-
yecku Ha nopsaok. CooTBETCTBEHHO Ha No-
PSAAOK M3MEHRETCA W BLIXOAHOE Hanpsxe-
Hue M4, npuyem Ha vactorax 14...15 My
€ro aMmnInTyaa Ha aHoge namnsl 53 nagaer
no 0,55...0,6 B. 3rot dakT Haknapsigaer
orpaHuyeHms Ha Buibop TUNa Nonesoro
TPaH3UCTOpa — €ro HanpskeHue OTCeYKN
HE [0/KHO NPEBLILLIATE YABOEHHOW aMrn-
TyOos curkana Mf, 8 paHHom cnyyae
1...1,2 B. Jlydwe MeHsLue, XOTH 5 U He nog-
6upan KOHKPETHBIW 3K3eMnnap — B3N
NPOCTO Nepeblit nonaewuiics, nbo 8 npa-
BMNBHO PaCCYMTAHHOW CXemMe BCe OONXHO
BT OK! KM307A MOXHO 3aMeHuTb Ha
KM303A, J309 u um noaobHele. C noHwke-
HWem yactoTtel curHan M pacrer, TpaHan-
CTOP NPV 3TOM NEPEXOAMUT B HETKWIA KIIOHE-
BON pEXMM, 4TO crocoBcTeyeT yeenuye-
HWIO IMHEMHOCTW CMECWUTENs, a ero yron

cmelleHust Ha 3ateope. OHO nonxHo Owbite
He mexee —0,5 B (no aGconoTHOMY 3Have-
HW0). Ecnu Gyper MeHbLue, MOXHO nocne-
[0BaTensHO © peancTopom 62 (Co CTOPOHB!
aHoaa) BKMOYUTE MHAYKTUBHOCTE (Manora-
GapuTHEIA  apoccens) WHOYKTUBHOCTLIO
8,2...10 Mkl (nopobpate N0 MakcUMyMmy
HANPRXEHWA aBTOCMELLEHWA). 3TO HEMHOTO
(8 1,2...1,3 pasa) nosuiCUT HanpsXxeHwe
IMA. 3atem, nocne 3aBepLUeHs MOHTaxXa,
BO3MOXHO, NPUAETCA HEMHOMO MOACTPOUTL
M4, 7. e. oTkannMbpoBaTk LKANY LWTATHBIM
cnocoGoM.

APY. VN3 Heckonskux onpoboBaHHBIX
BAPWaHTOB NydlUMe pe3ynbTarthl nokasan
BapWaHT, npennoxeHHun RNSARX [3] —
APY no M4/BY BkicTpo 1 Be3 xnonkos oTpa-
Barsieaer curdan. Ho 1 aToT BapmaHTt He
nvweH Hepoctatkos. OTpyuaTenbHeIn Mo
NONAPHOCTW yNpaensowmin cursan APY B
HEN 3aBOAWTCH HA CMECWTENb, BbINOMNHEH=-
Heli B P-311, No T2k HaskiBaeMon oaHoce-
TOYHOM cxeme. W faeno naxe He B TONbKo
TOM, YTO WM3MEHAEM pPexuM ero paboTtsl,
CKONBKO B TOM, 4TO B HEM CamMOM Ha CeTke
obpa3yeTcs HanpsXeHne aBTOCMELLEHWA
(w3-3a petekTmposanus curHana M),

Dﬂg}’znn OTCEYKM (OTKPLITOrO COCTOSHWS) YMEHb-  MNpUYeM BenuqmHa ero pocturaer Ha HY
vrr waercs, 410 yMeHslwaeT koadduumeHT  auanasoHax 5—7 B! M ato HanpsikeHve no-
C1150 KI307A nepeaasu CMecuTens U Tem CambiM He-  Cneé PeSWCTMBHOTO [eNUTeNs), yMeHblUeH-
| - | CKOMBKO BblpaBHWBaET YYBCTBUTENBHOCTE  HOE B 2 pasa, T. e.-2,5...3,5 B, noctynaer e
K anody ! A1 no auanasoxam. Owon VD1 obsasarensHo  uenn perynupoekm APY. OHo 3akpoiBaer
(8b16.3) , M Vot repMaHueBsin. Bo3amoOxHas 3ameHa (B NPaKTMYeCKW NOMHOCTLIO W namnel YBY/
J1amnsl T/1506A nopsioke yxyawenws) — [AS08, [As07, 018,  YIMY, n auopn APY, e pesynsrare Ha HY owa-
Puc. 2 020,02, [1s. nasoHax APY npaktuyeckm He pabBotaer.
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3ayem xe GecnosesHo WMCnNonbL3oBaTb
3anac aneKTPOHHOW PErynupoBKY ycune-
HWSi — OH ELle NPUroavTCH B NOBCEAHEB-
HOoW paborte B adupe, HAMHOrO NPoLEe W
addexTneren yoparb W3BLITOYHBIA LWYM
TPAAMUMOHHEIMK (CXEMOTEXHUHECKMMM)
cnocobamu.

Ha Ha4ansHoM 3Tane M3y4eHWUs Cxembl
NNaHupPoBanoCk 310 CAENaThL YMEHbLUEHW-
em n3bbiToyHoro yeunewus 8 YBY n Y4,
HO, Kak BLIACHWIAZ 3JKCMEpUMMEeHTanbHas
npoeepka, YMNY AOCTaroqHO ManoLlyms-
LM, a8 NeBUHYIO O0NI0 LWWyMa O03eT CMEecu-
rens. Camuiit NPocToin cnocob CHU3WUTL ero
WyM W 33a00HO0 HECKONbLKO FOBLICUTH
NUHERHOCTL W AMHAMWUYECKWIA AMana3oH —
MEPENT Ha CXeMy C yNnpasnsemMbiM CUrHa-
nom M conportueneHrem OOC Ha ocHo-
Be nonesoro Tpanavcropa VT1 (pue. 2).

OTMETHMM, YTO MHOYKTMBHOCTE ApOCCe-
na 66 He coscem ontumansHa. Mo-xopo-
wemy ee Haao Okl NOBLICUTL B HECKOMNLKO
pas (Tak u NnaHpoBanocs B Ha4ane), Ho
WUCNBITAHWA NOKA3anu, 4T0 CMECUTENb pa-
GoTaeT HOpManLHO C POLHEIM APOCCENEM,
a ot nobpa nobpa He wLyT.

KonpeHcatop 61 pacnonoxeH B TpyaHo-
[OCTYNHOM  MecTe  (NasnsHWKOM  He
nobparscs), U 4ToOLI He pa3bupaTs Waccwy,
€ro rMpocTo yaansem (BbiKyCbiBaem), a BeCb
MOHTEX BHOBb BBE[IEHHLIX IETANE CMECU-
Tens BEOeM CBepxy LiacCw, Ha BbiBOOax
NamnoBon naHenu W Opyrux aervanem,
UCNONb3YH KX Kak ONopHele ToukK, Mocne
MOHTaXa Hano NPoBepUTL PexumM paboTsl
TpaHaucTopa VT1, ons Yero BoNsTMETPOM C
BLICOKOOMHBIM BXOL0M (UMPOBLIM MYyTib-
TUMETPOM) M3MEPSIEM HarpsXeHWe asTo-

Jy4ive peaynisrarsl nokasana APY 6e3 noa-
KJIOYEHWS K HEIA CMECUTESH, XOTA NPU 3TOM
W yMEHbLUMNAch rnybuHa perynmpoBkA.

B Hawem sapwatrte (pmc. 3) ¢ nopabo-
TaHHbLIM CMECUTENEM Takoin NPobnemul Her,
B pe3ynsrate perynvpoeka no uensM cme-
LWEHWS OOHOBPEMEHHO YETHIPEX Kackanos
obecneunBaer BbICOKYyK) 3¢p¢pEKTMBHOCTL
APY. MNpW cambix CUTNBHBIX CUFHANAX Ha BXOOE
MPUEMHWKA aMNAWTYOa HarnpskeHus Ha
nocnegHem koutype MY (anementol 116,
120) He npegeiwaeT 3 B. B uens ynpaenexsus
APY BBeneHa sanepxka — petektop APY
VD1 He repmaHuvesblii, a KpPemMHWEBLI
KO521 (KA522, 1N4148), 410 3aMeTHO ynyy-
WMo ee paboTy Npy Mankix curHanax.

Penaxkrop — C. Hexpacos, ¢horo — asropa
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"Bothit JpUCHTUGHUKON — SHAUUNE OWika -
saniecs o cedn & nosesy daunnezo. o we
UAHELH: OMHOMERUR K ORfIEGEACHHOL KOHGPEC-
Clilt, @ FQEUCKIE WOAGKO O Aluho2o Esrdofia
YOAOECKA Uk NOWEOMY EHRG Al CHEAHENE HACCO-

Coriz mbuernetss

C YyBCTBOM Hey/I0BNEeTBOPEHHOCTU

Bor € HUM, € adupom, HO YK Npo TyH-
rycckmin meteoput ot Hukona Tecnwl —
370, NOXanyi, Yepecyyp, — CKaxyT npo-
YuTaBLUWe NpeasinyLmii HoMep XypHana.
MoxeTt 1 Tak. A KTO-TO ellle paHblle BOo-
BOMIb NOCMEANcH Hap "nosoxoauamm”,
"ACHOBMAAWMMKU™ 1 NpocTo "cymaclwien-
WKrMK®, NOAMEHSAIWWMMK CBASUCTOB W
reonoroe, MeavkKoB W1 NPOrHo3ncToB-aHa-
NIMTUKOB, HE FOBOPS YXe O KanbKynaTopax
W anpoHHLIX Konnainepax. Cornacurecs,
TBEPOLI MaTepuanncT, C TOYKW 3peHWs
KOTOPOro anpuopHas BepoATHOCTL Yyaec
paBHa Hynko, BCerna oTKaXeTCcA NpuaHaTb
4YyaoMm paxe KpaiiHe HeoBblYHOe BhIZMO-
poBneHwe u bynert TRepauTh, HTO B NPUPO-
[€ UHorna NMPOoUCXoaaT peakue cobbiTvs.
CkaxwuTe, a y Koro, K Npumepy, nesvnucs
nau Beero Kakmx-to 200 net Haszap,
Korna mMeguumHa 1 papmakonorus eile He
ObinK CTONb NMPUBLINBHLIM MACCOBLIM GU3-
Hecom? Bnpoyem, coBpemeHHasi Hayka
rOBOpPUT O TOM, HYTO CMEX MpoaneBaer
KWN3Hb, & IOMOp — OAMH W3 MNPU3HAKoB
HaM4Yns uHTennekTa. M rnotomy mel npo-
Aonxaem Hall pacckas Ang aymaioLimx.

Hy 4T0 %e, MH OOBONLHO ACNro BEnu
pazaroBoOp 0 HEKOTOPLIX "HECTaHAaPTHLIX"
HayqHBIX MOAXOAAaX K M3yyeHuio puanye-
ckoro mupa. Kasanocs 6w, Tenepb camoe
BpeM#f CBHA3aTk 3TW NOAXOOH B eOMHYIo
KoHUenumio, pabul obbacHuTe BCE. Ho
[Eeno-To B TOM, YTO Ha pazsanax manoym-
TEEMbIX KHUIM TakMX KOHLENUWIA MOXHO
BCTPETUTL HEMANO, U CTPAJAKNT OHW Kak
paa Tem, 410, nuTasck obwscHuTL BCE,
OCHOBLIBAKTCH UCKNIHMUTENBHO Ha KaKoi-
HUBYOL BAPYr OTKPLIBLUEHCH KOMY-TO
HOBOIM rpaHv Mpupopak. Ho nonwtka (noa-
yac mMaHuakaneHas) obesicHuTe oblee ¢
NOMOLLBIO YACTHOro, Byab TO TOPCHMOHHLIE
nonst unu Bubpauwun ceeta, TPYOHO Nof-
0AeTCH NOHUMAaHWIO OBLINHEIX NoOei, He
roBops yKe 0 BOOPYXeHHbIX "oduumManbHo
NpW3aHaHHoi 1 NepefoBoin” GUankon unm
"caMblM BEepHBIM”™ CBSTHIM MUCAHWEM.
MNporpecc Xe B MCKOMOM OBBLACHEHWIW
MOXET NONYYUTECH NULLE NPY KOHBEPIEH-
LMK OONONHSIOWMX ApYr apyra ¢uanye-
CKOro W OyxoBHOIO MWpOB. Bedob kKorpa-

Haranna Tpay6epr

HMByaE HyxHo Oynert, HakoHeu, o00b-
fAcHUTE BCE cpaay.

MHOrve CoBpeMeHHWKW yMYyOpsaioTcs
XWTh B pasfBoOeHHON BUPTYaNLHORN pealk-
HOCTW — C OOHOW CTOPOHBI, CYUTAIOT
OKpPYXaIoWWi MUp NpeaensHo martepu-
anbHBeIM, BEPYS BO BCECW/IME HAyKW, a C
OpYyro — MoceLiaT Xpamiel 1 Monenb-
HbHlE [OOMa, WCKpeHHe Bepys Bo Bce-
BHILUHEro. Ansbept JAHWTeRH nucan, Yyto
ObITh YHEHBIM — 3HAYUT UMETL CUNY AyXa,
yTobLl Npoaomkatk paboTy, HECMOTPA Ha
pazoyapoBaHis U OOMHOYECTBO, M MOPOoWA
umMeHHo Bepa B Bora MoXeT 0arb 3Ty cuny.
Nopa » Ham noroBoputt 06 3TOM.
WMHTepecHo, KCTaTK, 0 YEeM Xe He NULLYT B
CBOMX Hay4HbIX Tpynax GUanku, Bepyro-
wwe e bora?

YecTHO NpWM3HaTLCH, aBTOp HUKOroa
He ayman, 4To Korpa-Hmbyoes Oyner
nucartk Ha nopobHyo Temy. Tem Gonee,
4TO B CTpaHe COBETCKOW Hac BOCTMTLIBA-
nu1 Kak areucTtoe. [Noatomy onga Hadana —
ofiHa W3 WCTOPWIA, 4TO Npowaowna Ha
"CTLIKE MUMPOB™ 1 Nponasena Gonee yem
cepkwesHoe BreyatneHwe Ha Boex ee
YHACTHUKOB — OT MUAWMLMKM W NapTpabor-
HWKOB [0 NPOCTLIX COBETCKMX MPaxaaH.

OxameHeBLLas cOBETCKasd JeBYyLUKa

3ra ucTtopma NpousoLuna B cepeguHe
50-x ropoe npownoro Beka. lNo pykam
XOOMNKU PYKONUCHLIE ONUCaHWS CODBLITWIA.
Henom paxe zaHumancs LIK KINCC, Ho
onybnmkoBaHo oHo OLino Nk B XXI Beke
[1].

B NpocToil COBETCKON CeMbE B ropoae
Ky#ibuiwepe (Camape) maTtb U noYb cobu-
panuck Bctpedats Hoewid roa,. [lodys 3os
rnpurnacuna rnoppyr v MonogsIx Nioaei Ha
BeYepuHKy ¢ TaHuamu. Lllen Poxpecr-
BEHCKMWIA NOCT, U BEPYIOLWAA MaTk Yllina B
LepkoBk. [ocTu cobpanucek, HavYanuck
TaHLbl, a 30MH XeHUX No UMeHn Hukonan
aanazgwean. OctaBlMcek ofHa, 30§ C
nocanel Baana obpas ceatutens Hukonas
YynotBopua » ckazana: "BoabMmy atoro
Hukonas w nolgy ¢ HAM TaHuesatb”.
lNonpyrv COBETOBaNM 3T0r0 He Aenarb, HO
309 Gpocuna: "Ecnu Bor ecte, OH MeHs!
HakKaxer".

Mocne napbl TaHUEB B KOMHATE 3arpo-
XOTano W 3aceepkano, Haneten BuXpb.
Bce B cTpaxe Bufexann W3 KOMHAaTH.
OpHa 309 ocTanack CToNTE C MKOHO CBS-
TUTENS, NPUXAB ee K rPyM, — XOoNnoaHas,
Kak mpamop. MNpubbIBLLME Bpayu He MOmun
npueectn ee B ceba. Cepaue Gunock.
Wbl Npy yKone NOManvchb U rHyNnch, Kak
fynto BeTpedas npenatcreue. Xotenwu
B35Tb B GONLHULY — HE MO CABUHYTL C
mecta. [NoTaHYNUCEL NanoMHVKM u nrobo-
NbiTHBie. OT HUX BEICTABUAWM MUWIWLER-
CKyl0 oOxpaHy. Hekotopbie »OexypHue
noceneny, Korga B NonHoYkL 306 CTpallHo
Kpwdyana: "Mama! Monweb! B rpexax norm-
Haem! Monuce!" O6o Bcem cny4MBLIEMCS
W3BECTUNK MaTpuapxa v Npocunu ero
NnoMonuTECs O rnomunoeadumn 3ow. [lar-
puapx orteetun: "Kro Hakasan, Tor wu
nomunyet”.

K 3oe koe-koro ponyckani. Maeect-
Hbl Npodeccop MeauUWHE NOATEEPaMA,
410 BueHre ceppoua He Npekpallanock
HECMOTPA Ha BHELWHIOK OKaMeHenocTk.
Mo npockbe matepu GuNKM NpumalleHs
CBSLLEHHUKKY, YTODL! B3ATL M3 OKaMeHeB-
WX pyk 30K UKoHY cestutenss Hukonas.
Ho He cmornun. MepomoHax Cepadum
OTCNYXWUN BOAOCBATHLI MonebeH n oces-
TW KOMHary, nocne 3Toro cymen B3sTb
WKOHY 13 pyk 3om 1, Bo3gae obpasy cBsl-
TUTENS OONXHBIE MOYECTW, BO3aBpaTun
WKOHY Ha npexHee mecto. Ckasan, yro
Hapfo xpatk aHameHus Ha [Macxy. Mur-
pononut KpyTuukumii 1 KonomeHckui
Hukonaii otcnyxkun monebeH v NoOBTOpUN
CNoBa uepomoHaxa.

lNepen npazpgHukom BnaroeelleHus
npuxoamn GnaroobpazaHelin cTapel 1 Npo-
CUN AONYCTUTE ero K 30e, HO MUNMLUMS ero
He nyctuna. lNpuxoamn u Ha Opyrol neHs
W ONATE Nony4un otkas. B tpetwii pas, B
neHb BnaroeeweHus, ero NponycTunu, n
oxXpaHa cnbilana, Kak OH NacKoBo cKasas
3oe: "Hy, uro, ycrana croamn?” ocne B
NOMELLEeHMW AeXypHule cTapua He obHa-
py*unu, n Bce Buinn yoexaeHsl, 4To a1o
Npuxopmn cam CBATUTENL Hukonaia.

3o npoctoana 128 pHeir. B Houyb Ha
Ceetnoe Xpuctoeo Bockpecenue crana
ocobeHHo rPOMKO BablBatk: "Monuteck!”
MNoTom BOpYr Oxwna, B MEILLLEAX MNOSBU-
nack MArkocTb. Ee ynoxwnu B nocrens, Ho
OHa NpoAoNKana B3LBaTb U NMPOCUTL BCEX
MONUTECH O MUpe. Ha TpeTtnii aeHs Nacxmn
304 orowna K locnoay.

CnyumBlUEEecs HacTONLKO Mopasuno
KMBYLLMX B KyliObILLIEBE M OKPECTHOCTAX,
4YTO MHOrMe 0BpaTtMNUCE K Bepe 1 crewum-
K B LIEPKOBL C NoKasHWem. HekpeleHtie
Kpectunuck. B UepkBax HedocTasBano
HaTenbHBIX KDECTOB [U16 MPOCHLLMX.

AtencTuyeckan coBeTckas nevatb
ymonyarbs O NPOMCLUECTBUM HE CMorna:
OTBEYasi Ha NUCbMa B Penakuvio, HEKWi
YYeHHIA NoaTeepaAun, 4To cobkitve ¢ 3oeit
HE BHIOYMKA, a cny4ail HemM3BecTHOro
Hayke cTonbHsiKa.

Kcratv, yxe B NMOCTCOBETCKYIO 3MOXy
BLNo0 NoaMEeYeHo, 4YTOo paxe camblin
"BOMHCTBYIOLWMIA™ arenam noadac nogpa-

nesEd 0 — .ontdvd..

-
.
(]
-
[ ]
.
[ ]
[ ]
L]
L]
.
[ ]
-
L
-
L]
Ld
.
[ ]
L]
L]
L]
[ ]
[ ]
L]
.
[ ]
[ ]
.
]
L]
[ ]
L]
L]
L
]
L ]
(]
L4
£
=
o
z
h
(=]
o
Li=]




"PAAUO" — O CBSA3MU
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XaeT penvrvoaHeiM KoHdeccuam, obaa-
BOOACL aHTypaxem, Noao3puTentHO
HanoOMMHAKOWKMM floMa cobpaHuia 1 xpa-
Mbl, CBATEHIE 00pa3a u MKOHOCTAackl, Mac-
COBHIE CNYKEHWA W 0Bpaae!, CBATEIE NUca-
HWS U NPefaHus u Npoyee, BrnnoTk Ao CBS-
ThiX MoLLen. Bnpoyem, 310 NULLb LWTPUX K
yemy-to Gonee obuiemy.

HayuHble poka3satenbcrea

Bce mupoBbie penvrimn Basmpylotes Ha
cyliuecTeoBaHum bora nnu Goroe (kpome
Oynanama, KoTopbiii He OTPULAET Hanu-
yne bora, Ho bor — TOT, KTO AOCTUT Mnpo-
cBetneHus, Gyay4m NpocTHIM 3eMHbIM
4enoBekom). HactHele npeacraeneHus o
bore unu 0 Gorax MMEKT B PasnnyHbIX
PENUrusX MHOTO "OTTEHKOE" (B 3aBUCUMO-
CTW OT BPEMEHW, HALMOHAaNLHOCTH W
YPOBHA KYNETYPHI ).

HepaeHo nocne NpoBefeHWs cepuu
MaremMaTuyeckux BEIYUCNEHUA, OCHOBaH-
HBIX Ha NpUMeHeHnn GopMynkl, Npeaio-
weHHo bonee NByX BEKOB Ha3a CBALLEH-
HUKOM W Matemarnkom Tomacom Baite-
COM, HEMELKWE YYeHHe 3afABWIK, YTO
BEPOATHOCTL CyllecTBoBaHWs bora paBHa
62 % [2]. Pacuyetul Guinv coenaHsl B He-
CKOMbKMX HanpaeneHusax. Cpegy HUX —
BOZHWKHOBEHWE W YCTPOWCTBO KOCMOCA,
aponouMs, 0o6po K 3n0, PEeNMruo3HbLie
CBEeOEHWs — Ha MHOIMe TpyaHLe BOornpo-
Chl y4EHHIE CTPEMUAIUCE HANTK MaTeMaTn-
YecKuid oTBeT.

[pyrvue vccnenoBaHws MNOKasbIBaLoT,
4yTO ABE Tpetw y4eHulx epsar B Bora [3].
Mpuyem pestenn OBLWECTEEHHLIX Hayk
fonee penurMosHul, 4em CTOPOHHWUKW
HayK eCTECTBEHHLIX.

3nBuH KoHknuH (1863—1952), amepu-
kaHckuii Guonor, npodeccop MNPUHCTOHC-
KOro yHMBepcuTeTa, cneunanuct B obna-
CTW 3BONOLIMOHHON TEOPWM, 3aMETHN KaK-
T0: "MMpeanonoxeHue, YTO XWUaHb BO3HWUK-
na nocpeAcTBOM CNy4alHOCTH, MOXHO
CpaBHWTL C MPearnonoXeHWem, HTo non-
HOLIEHHBII CNOBapbL ABNSETCS CNeacTBu-
emM Bapkiea B Tunorpadpun”.

XUMWK €© MWUPOBBIM WMEHEM Npodec-
cop bBawkupckoro rocyHueepoutera
Haxwn Banuroe (1936—2008) ¢ nomo-
LWL Gopmyn yBenmtensHo rnokazan, yro
nobuie 06kekTsl Bo BeceneHHoin Baanmo-
NENCTBYIOT APyl € APYroM MIrHOBEHHO,
HE3aBUCUMO OT PacCToAHUA MexXay HUMMK
(4TO, KCTATK, COMMAaCcYeTCA C TEM, O YeM Ml
yxe ropopunu paHee) [4]. lNpodeccop
NPeioxun MpPOBEPUTL CBOM BHIEOAH
Hay4HbIM OMNMoHeHTam. ONpoBepXeHns He
CNYYUNOoCh, MOCAE YEero HaydHbIE Kpyru
NpeanoYnK QUCTAHLMPOBATLCH OT YY4EeHO-
ro. NoagHee Npuwno nNucemo wa Bartm-
KaHa, B KOTOPOM rosopunock, 4to Ero
Ceareiwectso lNana PUMCkuia noceawaeT
H. BanutoBy cBOW MONWTELI M O4EHE LIEHWUT
Te 4yBCTBA, KOTOpHIEe nobyaunu yy4eHoro
Hanucarbe 3Ty MOHOrpadui. JOoKyMeHT
aakaH4ymBarncs Tak: "...ToNbKo rocne Tua-
TENLHOro NCCNeaoBaHUA U CONMAHON SKC-
NnepTusbl Mel peLlunu Npuenats Bam Hay
GnaropapHocTs...”. CBoe opobpeHue Boi-
cKazan n BepxoBHulid mydTuii Pocouu,
cocnaslwwck Ha $paly B KopaHe: "Annax
BCAKOW Bewwn ceupetrent”. [loanHee,
nepeuntae KopaH, Entnuio n Topy, y4eHbI A
BbiN YOMBNEH TeM, HACKONBKO TOYHO B WX
TekcTax o603Ha4yeHa CyTh ero UCCNenoBa-
HUIA W HAYHHOrO OTKPLITKA [5].

Bot cnoea Xeo Pocca, aMepuKaHCKo-
ro actpoHoma: "...B koHue 80-x u Ha4ane
90-x ropoB BblNM YCNEWHo uamepeHbl
HECKONLKO XapakTepucTuk BceneHHon.
Kaxnas na HuX ykaselBana Ha CylwectBo-
BaHne Bo BceneHHoW HeBeposTHOM rap-
MoHMK, ofecneynBalolLleil noaaepxaHue
XW3HK. 3a nocnegHee Bpems OTKPLITH
OBaflark LWecTb XapakTepucTUK, KOTO-
phie A0MKHE NPUHUMETE CTPOro onpefe-
NeHHbIe 3HavYeHus, YTobul Xu3He Obina
BO3MOXHA... CrUCoK NapamMeTpoB TOYHON
HacTPONKK NPoOoNXaeT pacTu... Hem 1oy-
Hee un noapobHee UaMepsIloT aCTPOHOMBI
BeceneHHyio, Tem Bonee TOHKO HACTROEH-
HOI OHa okaabiBaetcs... [lo moemy mMHe-
Huio, PeanbHoCcTh, fAaBlwas xu3aHe Bee-
neHHol, pomkHa GuiTb JIMYHOCTLIO, MBGo
TONBKO JINHHOCTE MOXET CO3aaTk HTO-TO C
nonoBHOM CcTeneHblo ToYHocTW. 3amy-
Maiiteck Takxke Han Tem, 4ro ara Jlny-
HOCTL AoMmkHa BTk, Mo MeHbLWeln mepe, B
COTHW TPWINWOHOB pas Gonee "pazym-
HOWM", Yem Mbl, YeNnoBEeYEeCKWe CyllecTsa,
[aXe y4daTheiBad Hawu noTeHuwansHole
BO3MOXHOCTW".

B 2008 r. nonbckuit npodeccop
Muxant lfennep, crneunanuct No KocMo-
norvm wn punocod, creunannuanpylo-
wuinca B o6nact maremMatukim U Meta-
duUanKK, NOAYYUN Camylo  KpYMHyio
HayuyHyio Npemuio GoHpa TemnnToHa 3a
paboTy, KoTopas paciumpuna metapuam-
Yeckue ropuacHTLl Hayku. OH BBEN MNoHe-
TME TEONOTMW HAYKWM W CYMEN MoKasarb,
YTO penurus, uaonupyrouwaa cebs ot
Hay4HEX nccnefoeaHuin, Heybeputent-
Ha, a HayKa, He NpU3HaoLLLaa UHLIE NYTK
noxnmanus, cnena [6]. Ero nccneposa-
HWS nayT B 0BnacTk KBAHTOBOW MexXaHu-
KW, KocMonoruy, GUanku v YicToi
MaremaTuky, BKA4as CoBCTBEeHHYIO
Bepcuio ypaBHeHWsl [enseHbepra. Ha-
NPSMyIo ero Teopuu He [O0Kas3blBaloT
cywecTBoBaHua Bora, Ho npepocTae-
NAT KOCBEHHLIE A0Ka3aTenbCcTBa ero
CYLLECTBOBaHUS.

Opyrve nokasatenscTea

Boero pokasatensCTE CylecTeyer
YeTHPEe BWMAA: KOCMOMOrM4eckoe, Teneo-
NIOTM4ecKoe, OHTONOMMYEecKoe W HpaecT-
BeHHoe [7]. OBwmit peaynLrar TakoB:
MCTUHA BEITUA BoXKna, OKOHYaTENBEHO NPU-
HUMaemas C TOMOLLIO BEpH, WMeeT
YypeapbiyanHo ybeauTenbHble u pauvo-
HankHLBIE OCHOBaHWA, NO3BONAIOLLNE HaM
YTBEPXKOAThL HEONPOBEePXUMYIO 33KOH-
HYI0, NOrMYecKyld BO3MOXHOCTb 3TOMR
UCTUHB! (NOrMHECKKia 3aKoH "AoCcTaroyYHo-
ro oCHOBaHWs").

dpaHeuc Konnuua, ¢puank no obpaszo-
BaHWIO W OOMH M3 BeOyliMX amepuKaH-
CKWX FeHEeTWKOB, PYKOBOOVEBLUWMA pac-
W poBKOW reHoMa Yenoeeka, HepaBHo
Hanucan kuury [8], B KOTOpoW Beckma
yBnekarensHo u ybeamTensHo paccka-
aan, Kak cran ybexaeHHsM Bepylowmm,
B 4acTHOCTW, OH CHMTAET, 4TO Hay4yHOoe K
PEnMrmo3aHoe MMpoBO33peHne Npekpac-
HO YKMBAIOTCH B CO3HaHUKM Yenoseka XXI
BEKa, HAAENeHHOro MbITANBLIM YMOM.
[na oTBeTa Ha BCE BaXHLIE BOMPOCH
OOHOM NULLIL HayKU HepocTaroyHo. [laxe
AncBept JuHwTElH Buaen yBoXecTBo
YUCTO HaTYpPanuCTUHECKOro MUpPOCO3ep-
uaHug W, TuarensHo noabwupas cnosa,
3anucan: "Hayka Gea penurum xpoma,

penurus 6es Hayku cnena” [9]. Cmeicn
4YEeNOBEYECKOro CYLIECTBOBaHUA, peank-
HOCTL bora, BOZMOXHOCTb XW3HW rnoche
CMEPTW W MHOrwe aApyrue BONpoch
nexar 3a npegenamw OOCATaemocTu
Hay4yHoro metoga. ATencT MOXeT cka-
3aTk, YTO HA HWX HENb3A OTBETWUTL, a
noTomy mx BeceMmuICNeHHo 3afiaeark, HO
Takoe 3asieneHue He HalaeT OTKNWKa B
nepexuBaHnax OonblIMHCTBA NIOAEH.
Hayka — He eQuHCTBEHHLIN MyTe No3Ha-
HWA, PenMrno3Hoe MWpPOoBO33peHne —
elule OAWH NyTb, Ha KOTOPOM MOXHO
HaWTU WCTUHY. Y4eHbIM, OTpULaIoLLUM
ato, crouno 6l noaymars o6 orpaHuyeH-
HOCTW WX WMHCTPYyMeHTOB. [lpencraBum
cebe yenoBeka, peluvBLLIEro nayyars ry-
GOKOBOAHYIO XW3Hb W WCTIONL3YIOWEro
ceTk ¢ Ayerkoi B 3 awiima. Mo ynoey oH
caenaeT BLIBOM, YTO B MOPCKUX rnyGuHax
He BOAMTCH XMBHOCTE pasaMepammn MeHee
3 pomoB. M ecnn Mel NOBUM CBOIO OCO-
BYI0 BEPCUIO UCTUHEI B HAYYHYIO CeThk, He
Hago yOUBNATLCS, HTO Ham He NnonaaaT-
CA [0KasaTenbCTBa CYLEeCTBOBaHUS
Oyxa.

B ceoe Bpemsa Ha &. KonnuHaa npo-
nagena bonewoe eneyarneHwe pabora
KNnaccuka aHmmuinCcKom nMTeparypsl U Xpu-
cTraHckoro Melicnutens Knaimga Creinn-
aa Jlstonca (1898—1963) [10], naeectHo-
ro yutarensam no “XpoHwkam HapHun™.
Byny4m areuctom, K. C. Jisionc noctaemn
OfHaxXabl 3apady ONpPOBEPrHyTL BEPY C
MNOMOLLILIO NIOTWKKW W... NPULLIEN K XpucTu-
aHcTBy. MMEHHO nNO3TOMY 4uTaTenio
KaXeTcs, 4yTo aBTop Nnpegyragsieaer Bee
€ero BO3paXeHws, NocnenoBarentHo oT-
BeYyad Ha HuX. BOT nWWb HECKONLKO
coobpaxeHui.

Yenoeek, penawlliunili 3aaMeqaHus, He
NPOCTO 3asfBnfeT, YTo emMy He HpaBuTCH
noeefeHwe Apyroro yenopeka. OH B3bi-
BaeT Npu 3TOM K Kakomy-TO cTtaHpapry
NnoBeAeHWA, O KOTOPOM, MO Er0 MHEHMWIO,
3aHaeT napyrol Yenoeek. W ToT, gpyro#,
O4YeHb penko oTeedaer: "K 4epry Bawu
craHpapth!” lNoytk BCerna oH crapaercs
onpaegatecs. M 1o, 4To OH cpoenan, Ha
camoM fAene He WOET Bpa3pes C 3TUM
cTaHpapTom MoBedeHws, a echv Bce-
Taku waer, 17O [J19 3TOro MMEIOTCH 0COo-
Brie M3BUHUTENBHLBIE NPUYMHLL. Pak-
TUHeck o6e CTOPOHB MMEKT B Buay
Kakoin-to 3akoH unu [paBuno 4ecTHOW
Wrpbl, UNK NOPANCHHOrO NOBEAEHWUS, UK
MOpanu, OTHOCUTENLHO YEro OHW CoMmac-
HEl B TOM, 4TO Takoe pobpo u 4YTo Takoe
ano.

3T0T 3aK0H paHblle HaselBanu “ecre-
CTBEHHBIM", T. €. 3aKOHOM Npupoakwl. Ce-
rogHst Mbl NOHWUMAEM M04 HUMW CURBL
TArOTEHWA, HACNEACTBEHHOCTL WKW XW-
MWYECKME 3aKOHL. Ho Korfoa melcnutenu
OPEEHOCTV HA3LIBANIM 3aKOHL Aobpa m
3ana "3akoHamu Npupoar”, OHW Nnoapasy-
MeBanwu "3akoH YenoBeyeckKoW npupo-
ael”. PaccmatpuwBas 4enoBevecTBo B
Luenom, nown nonaranu, YTo Yenoeede-
cKas nges o NpUINYHOM NoBeaeHUn ove-
BAOHA Ana kaxporo. W cerogus nopw
COTHSMK CMocoBoB NpoponxakT anen-
NWPOBAaTL K 3TOMY 3aKOHY, Gyib TO nayye-
HWE CTBONIOBLIX KNETOK UK pacnpoctpa-
HEeHWe OeMOKpaTumn.

Kaxnblin 4enoBekK NOCTOAHHO Haxo-
OWTCHA Nopn, BO3AENCTEBMEM PasafUyHBIX
3aKOHOB. Byayun U3nMYEecKuM TEenom,
YenoBeK MNoABNacTEeH 3aKOHY TAroTEHWS 1



HE MOXET MoinTH NPoTMB Hero. Byayqn
OpraHuamMom, 4YenoBek MNoAHUHSAETCH
Buonorvyeckum 3aKoHam, KOTopsle OH He
MOXET HapylWTL 0 CBOEW Bone, TOHHO
TaKk xe, Kak uXx He MOryT HapywwTb
HKUBOTHHIE. HO TOT 3aKOH, KOTOPHW Npu-
Cyll, TONBKO YEeNOBEYECKOW NMpupope u
KOTOpHI HEe pachnpocTpaHaeTcs Ha
XWUBOTHLIX, PACTEHWA NN Ha HeopraHw-
yeckwe Tena, — TaKoW 3aKOH 4YenoBek
MOXET HapylWwuTb MNno cBoemy BuiGopy.
3TOT 3aKOH Hazpain "ecTecTBeHHBIM”
WU "HPABCTEEHHLIM”, TIOTOMY HTO MOAM
AYMAIOT, 4TO KaKOHI YENOBEK 3HaeT ero
anpuopM M emy HMKOIO He Hamo Y4vTb
(paaymeercs, B cembe He 6e3a ypopa).

Kaaanock ©bl, HOpMH NOBEAeHWs B
paznu4HEIX KyNbTypax Tak HECXOXW, H4TO
BLIBOA, O CylWecTBoBaHuM obliero Hpas-
CTBEHHOrO 3aKoHa NWLLEeH OCHOBaHWA.
OpHako BaBUNOHCKME MMMHBL U 3aKOHBI
MaHy, erwnerckass KHura MepTBbIX W
"Becenw M cyxoeHns”, KoHdgyums, ctom-
KW W nnatoHuku, mudpu abopureHorB
AscTpanuu u AMEPUWKN OMHAKOBO OCYX-
[aloT yrHeteHve, ybuincTeo, npeparens-
cTBO, 06MaH, 0AMHAKOBO NpeanvcLIBaloT
nomorate HemolHEM K cnabeiM, TBO-
PUTL MUNOCTLIHID, GnocTn GecnpucTpa-
CTWE W YeCTHOCTL. HPpaBCTEEHHLI 3aKoH
OelcTBYEeT TONbLKO Y nogen. YyeHue
06LIYHO BKNIOYAKOT CNOCOBHOCTL pasnu-
yark nobpo v 3ano B NepeyeHb OTnnYM-
TenbHuIX 4epT Homo sapiens Hapsgy ©
Hanuyuem 4YneHopasgenbHol peyn wn
Hanmumem npepctasneHvs o Byaywem.
M 310 He crtafHuii MHCTUHKT. Ecnu pea
WHCTUHKTA HaxoOaTcs B MPOTUBOPEHUU
LpYr ¢ apyrom, nobexpaer ToT, KOTOPLIA
cuneHee, OaHako B Te MOMEHTHI, Koraa
Mbl 0COBEHHO OCTPO OLLYLLIAEM BO3MEH-
CTBUWE 3TOro 3aKoHa, OH GNOBHO Okl Nof-
CcKa3uBaeT HaMm CnefoBaTk TOMY W3 ABYX
WMINYNLCOB, KOTOPHIA, HaobopoTt, cna-
Gee. Bul, BeposiTHO, ropasno 6onblue Xo-
TUTE He PUCKOBaTh COBCTBEHHOR Geso-
NacHOCTLI), YeM MOMOYL YENOBEKY, KO-
TOPLI TOHET; HO HPABCTBEHHLIA 2aKOoH
TeM He MeHee nobyxnaer Bac NMoMoYb
ToOHyuleMmy. B HekoTopbiX cnydanx anbt-
pyMCTUHECKOE MNoBedeHue MOXeT [po-
ABNATLCH AAXE M0 OTHOLEHWIO K 3aKN$-
ToMmy Bpary.

Ecnu 66 BHe BeceneHHo cylecTBoBa-
Na Kakaa-To KOHTponupylolias cuna, oHa
He morna Bl Nnokazarte cedbs Ham B Buae
O[IHOrO M3 BHYTPEHHWX 3NEMEHTOB, Npu-
cylumx BceneHHoW, Kak apxutekTop, no
NPOEKTY KOTOPOro COOPYXeH I0M, HE MOT
6bl OBITL CTEHOK, NECTHULER MK Kamn-
HOM B 3TOM foMe. EnuHCTBEHHOE, Ha YTO
Mbl MOrnu Bbl HAOEeaTLCA, — 3TO Ha TO,
41O cuna arta NposieuT cebsa BHYTPW Hac B
¢opmMe ONpeneneHHoro BAWAHUA WK
npuvkasa, crapasiCb HanpaBWTbL Halwe
rnoBefieHWe B onpegeneHHoe pycno. Ho
WMEHHO TaKoe BAWMAHME MBI M HaxXoOuMm
BHYTPM ceba. He npaeBpa nu, Takoe
OTKPHTUE AomkHO 6bino B NpoByavTe
Halum nopospenuns? B utore cywecreyer
HeYTo, pykoeoasilee BeeneHHoW v npo-
ABNAKOLIEECH BO MHE B BUOE 3aKoHa,
KOTOpLIl nobyxknaer TEopuTb A06po m
WCNBITHIBATL YIPHI3EHWS COBECTW 3a
COOEaHHOEe 2N0.

Paaymeetcsq, at1o He Bee, n K. C. Jblo-
WC Hawen oTBeThH Ha MHorue apyrue
BOMPOCH WM MNOAO3PEHUA, O YemM ny4ylle
npo4YnTate B ero KHurax. Ho Bot 4to

WHTEPECHO, HeQaBHO HaCTOSALLYIO CeHca-
LIMIO B MMPOBLIX HAaY4YHBIX U MHTENNEKTY-
anbHLIX Kpyrax BH3BaNo OTKPHITME yye-
HEX KM3 BputaHckoro BpucTonbckoro
YHUBEPCUTETE, KOraa OHW YCTaHOBWAW,
4TO COBPEMEHHLIM YENOBEK POXAAETCH C
eepoit B Bora [11]. Bonpoc cywecTeoea-
HWUs bora obbLaBneH coBpemMeHHOW Hay-
KOM uppauMoHansHbIM. OAHaKo HOBER-
LKe necnefoBaHns Hay4yHoro Konnekrum-
Ba ua Epucrons nokasanu, 4to 6es eephl
e Bora Hn Homo sapiens, HW coBpemeH-
Hoe o6LWEeCcTBO He NOABMAKUCE Gbl.

Mo MHEHWIO CreLManncToB, Ha 3ape
yenoBeyecTBa Te rpynnul Naen, KoTo-
pule Bepunu Bo BeeBLILUHEro, B cnpaBe-
NMBOCTL WM YNOPSACYEHHOCTL MWPONO-
psaka, cospasanu bonee Kpenkue couw-
anbHble CBS3M M TEM CambiM MOBBILLIANN
CTeneHbL CBOEM BLIXMBAEMOCTH, 3a/I0XUB
OCHOBH COBPEMEHHOR UMBUNM3aLUMM W
Npuaae el uMnynsc paseutus. [nemeHa
W TPYNNLL MIOAeR, NMIEeHHBIE NOHATUA 1
Bepu B bora, pacnaganuck n ucHesanm,
He ocTaBuB nNocne cebs cnepoB. "Meul
YCTAHOBUAW, HTO XO[, MELLNeHus pebeH-
Ka BKNOYaeT WHTYWTMEBHYIO Bepy B
CBEPXLECTECTBEHHOE , — 3afBUN PYKO-
BOOWMTENL WCCNefoBaHwii npodeccop
Eptoc Xyn.

Hy u cnaea Bory! A Tenepb Cnoeo
&P, KonnuHay.

C Bepoii B HayKy

Bac 6ecrokouT, 4To HayKa pazpyliaer
Bepy, Hacaxjas arencTMieckoe MUporo-
Humanwe? Ecnu Bor coapan ecio Bee-
NEHHYI0, UMER MNpK 3TOM onpeneneHHLIR
nnaH, CBA3aHHLIN ¢ NosiBNeHnem Yenoee-
ka, ecn OH cTpemMuTca K oBLeHw ©
Hamu — NoObLMW, ¥ BAOXWA B HAC HPaBCT-
BEHHLIA 3aKOH KaKk CBWAETENnbLCTBRO
Ceoero npucyTcTens, Bpan nu ana Hero
onacHul MOMbLITKKM HalwuxX cnabkiX ymMoB
NoHATL Benuuve Ero TBopeHus. B stom
KOHTEKCTE Hayka MoxeT ObiTb ¢opmoii
noyutaHma Bora. Ho mHorve penurnoa-
Hble OesiTeny, Nno-BuaMmMmomy, He nocre-
BalOT 32 HOBLIMWM OTKPHITUAMMW YHEHBIX W
PUCKYIOT arakoeaTtk Hay4YHele BO33peHus,
He BronHe noHumas ¢aktel. Bucraenss
LEepKOBL B CMelUHOM Bwae, OHW oTBpa-
waTt ot bora niopen, MCKpeHHe CTpems-
wmuxca K uctmHe. Kak ckasaHo B KHwure
MNpwutyeir (19:2), "Hexopowo aywe 6Gea
aHaHwuAa".

C HayKo#i B Bepy

Ecnu Bhbl noBepAeTe MeTogam
Hay4yHoOro no3HaHwfd, HO HaCTpOoeHhH
CKentu4yeckn o oTHOWEeHWK K Bepe,
cenyac Bam, MoXeT BbiTb, camoe Bpems
ClNpocKnTL Ceﬁﬂ. 4TO MewaeT yoctaHoene-
HWIO rapMoHUKM Mexay ABYyMA MUPOBO3-
apeHusiMKu. MoxeTt 6uiTh, Bac BecnokouT
TO, 4TO Bepa B Bora Tpebyer obpalleHms
K uppaumoHaneHoMy? Ho MHOXecTBO
AOBOOOE NOKa3biBaeT, 4TO arenam —
HavMeHee paLnoHansHasa na BO3MOXHBIX
rnoavuuin. Moxer OuThL, Bam OTBpatu-
TenbHO NULemepue TexX, K10 rpomornac-
HO 3asiBnsieT o ceoei Bepe? OueHuBaiiTe
BeEpy He No nNoBefeHWwlo oTaenbHBIX
BEPYIOLLMX MK PENUrno3HbIX opraHuaa-
U.Hﬁ, a no BeYHulM OYXOBHBIM MCTHUHaM, B
Hew copepxawmumes. Moxet GeiTh, Bac
MydaeTt ¢punocodCKuii BONpoc — noye-

MY MunocepaHelid Bor ponyckaert crtpa-
naHe? Ho Bor mMoxer npecnenoeartb
uenu, oTAMyHble oT Halwux, u, XoTa 370
TPYOHO TMPWHATL, NOMHOE OTCYTCTBUE
cTpagaHus, no-enauMomMy, He cnocob-
cTBOBanNo Okl Hallemy OYXOBHOMY poOCTY.
MoxeT ObiTh, BaM 00CafHO, 4TO METOOL!
Hayku He Mo3BONAKT OTBETWThL Ha BCe
BaXHble Bonpocu? Ho 3ta orpaHvyeH-
HOCTbL — akT, ero Heobxooumo npu-
3HaTb W YCBOWUTb, W3 HEro cnenyet
W3eneyk ypok. HakoHell, moxeT OkiTk, Bbl
HW pa3y BCEpbLE3 He 3aayMbIBanucb O
Bepe? B coBpemeHHOM MWpe MHorue
TOHAKTCA 3a Bne4YatneHWsMu, NbiTasch
OTPUWLIATE, YTO OHW CMEPTHbI, U OTKNaabI-
BalOT paccmoTpeHue Bonpoca o bore oo
Gonee ynobHoro momeHTa. XuaHb Ko-
potka. He oTknaawBaiTe paccmotpeHue
BEYHLIX BONPOCOB A0 TEX Nop, NokKa nu4-
HBIA KPWU3We uNu NPeKnoHHLI BoapacT
He 3acTaesT Bac NpuUaHaTb cobcTBEHHOe
AyxoBHOE oBHULLaHWe.

3aknioyeHue

Yr1o ocraerca pobaeute? [OBOPST, 4TO
YenoBeK CTaHOBWMTCH B3pOCALIM, KorAa
BCEpbe3 3anyMuiBaeTcs o HenabexHoin
KOHEYHOCTW 3eMHOI XW3HW U ee CMEICTEe.
Heyxenu crpebaHve marepuanbHbuiX
LieHHocTen 1 NepepaboTka TOHH NPoayK-
TOB — ee UCTUHHARA Lens? M "...ecnu xe y
KOro W3 Bac HeOoCcTaeT MyOpocTu, Oa
npocuT y Bora, aarwero Bcem rnpocto u
6ea ynpekoB, — wn pgacrtcs emy” (Mak.
1:5).

B cneayowuit pas, BOOPYXWBLIKCE
HOBbLIMM 2HaHuaMK, Oynem mopenvpo-
Bark BeeneuHyio,
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RAKun

ARWTI-51025%
3NeKTPOH-
HO-CYETHBIN HaCTOTOMED B NuHenke npubo-
pos AKUIMN™., OH ocHALLEeH TpeMsi BXO4amn.
Bxopwl Kavan 1 w Kawan 2 — Hw3koyac-
ToTHbie (BNC) v npeaHasHayeHs ona name-
PEHMA 4HACTOTBI, a TaKke BPEMEHHOro
WHTEPBaNa MeXay BXOOHLIMW CUrHanamm s
nmanasone or 0,001 Ny pno 400 MIu. Bxop
Kaxan 3 (SMA) npeaHasHa4seH ans

YACTOTOMEP 3JIEKTPOHHO-CYETHbIU

AKUMN-5102

B cratee paccMoTpeHbl TEXHUYeCKHe XapakTepUCTHUKN U 0COBeH-
HocTH 4actoromepa AKWUIM-5102, koropelii npegcraenser coboii
AOCTYMHYO Npo@ecCUOoHaNbHYI0 Mogenb, ABNASCh O4HOBPEMEHHO
APOCTLIM U MHOMOQYHKLMOHaNbHBIM CPEACTBOM M3MEPEHMS.

B omnudme ot BonbluMHCTBA Mopenemn
4aCTOTOMEPOB, NPEACTABNEHHBIX CeroaHs
Ha OTEYECTBEHHOM pPbIHKE, B KOTOPbIX
namMepeHws B guanasone 3...6 My obec-
NEeYUBAINTCA TONLKO ONUMOHANLHO, B OaH-
HOM 4acTOTOMEpe Takue W3MepPeHWs
MOXHO NPON3BoanTL 6e3 HeoGxoaMMocTH
npuobpeTeHnn onuuii. B WTaTHON KoM-
nnekraumm AKWIM-5102 noseonseTr Bui-

W ucneitaHus POA) npenycMoTpeHo wc-
Nonb30BaHKe BHeLLHero 0bpasuoBoro Mc-
TOYHWKA BBICOKOCTabunsHOM 4acToTel. Cur-
Ha UCTOYHMKA NOAAETCA Ha CNeumManbHbIA
BXOp, 4aCcToTOMEpPa, pPacnoNOXeHHbIA Ha
3anHen navenu, — Brew. OF 10 Miy. Opy-
MM BapUaHTOM YNYYLUEHWA TOYHOCTHBIX
napaMeTpoB M3MEPEHWA ABNSETCH ycTa-
HOBK2 ONUMOHANBHOMO TEPMOCTATMPOBaH-
HOrO ONOPHOIO TeHepaTopa, Npu 3TOM
MOXHO MNOBLICUTL TOYHOCTL WM3MEPEHUs
YacToTel C A0NTOBPEMEHHOW HecTabunb-
HOCTHIO 10 +2x10°® (32 oawH rog).
AKWUM-5102 noppoepxuveaeT TEexXHONo-
rmio undposoin obpaboTku cur-

uamepeHus sactotsl BY curtanos
B pawvanasoHe or 375 MMy po
6 Mu. Yacrotomep oTAMHaIOT
Hebonswwe rabaputel (goTo),
ero macca — ecero 3,2 kr. Oc-
HOBHBIE TEXHUYECKME XapakTepw-
CTUKK, CTAaHOApTHLIE W AONOMHKU-

Hana B peancHOM BPEMEHM,
KOTOpas NPUMEHsIeTCs Ans Of-
HOBPEMEHHOI0 aHann3a 1 OUeH-
KM NOTOKa BXOAHBIX OaHHBIX W
MONy4eHUs HOBLIX MOKa3aHWi,
4TO 3HAYUTENBHO YCKOPAET NMpo-
Lecc uMaMmepeHwi. Yactotomep
WMEET pEeXWM [ONycKOBOro
KOHTPONR BXOAHOW 4acTOTHI.
MNpu6op noasonseT coxpaHaTb
BO BHYTPEHHE namaT¥ W BOC-
npou3eoauts 0o 20 npodunein
HacTPOEK NaHesnu ynpaeneHwus.
YacrtotoMep OCHauleH WHTep-
deiicamun GPIB, USB u LAN, 410
NO3BONIAET NIErKO MHTErPUPOBaTh
€ro B AasTOMaTW3UpPOBaHHLIE
CUCTEMBI M3MEDEHWA.

B komnnekr Bxogwt npo-

rpammHoe obecrnedsexswe, non-
HOCTBIO NOOAEPXKUBAIOLLEE AMC-

TaHUWOHHOE ynpaeneHwe 4acTto-
TOMEPOM W NO3BONAKOWEE CO-

XPaHATL MACCUBLI AAHHbIX, MONY-

4YeHHLIE B pesynkTate uamepe-

TeNbHLIE W3MEPUTENBHLIE QYHK-
uMn (4actora, nepuog, OTHOLe-
HWe 4acToT, $Ha3oBbiA CABWI, 0K-
= TENBLHOCTL, CHET MMNYNLCOB W AP. )
npveeaeHs 8 Tabnuue.
: OvobpaxeHne wHpOpMaumn
OCYLLECTBNAETCH Ha MATPUYHOM
m aucnnee, peaynstar namMepeHunia
m BLIBOOMTCH B 12-paspaaHom
I : dopmate npy epemenn cueta 1c,
XAPAKTEPUCTHKWN NMAPAMETPbI 3HAYEHUA
m 1 MMy... 400 My (DC); 30 Mu... 400 My (1 MOM),
u ey 200 Ky.... 400 My (50 Om)
g Mepuoa 25Hc... 10¢
m KAHAIbI 1, 2 fAonyck Ha YM 25%
" 20 MBck3... 5 B AC+DC (1 mly... 225 Mru);
L ] FRGTRNRIRMOGT 30 MBcka... 5 B AC+DC (225...400 Mru);
DunbTp HY Do 100 ¥y (-20 ab gna sactor >1 M)
¢ [Awnanason YacTor 375 MMy... 61Ty
m Mepw 0,166...2,6 HC
KAHAN 3 e
U BXxoaHoe CONpoTUBNEHUe 50 Om
o YyBCTEBMTENLHOCTL Ot 21 nBm fio +15 oBm
q BpemeHHbIe nHTepaan! (kan, 11 2) | -0,5 He... 10° ¢, paspewenme 40 nc
ANuTensLHOCTL MMNynbea (kau. 1) 1.5 Ke... 10°¢, paspewenmne 40 nc
Dazoebin caeur (kau. 1, 2, 3) -180°... +360°
Bpemna wapacTtanmna (kawu. 1 2 He... 10° ¢, paspewenme 40 nc
W3IMEPHUTENBHBLIE s ! )
YHKLM CKBaXHOCTE UMNYNLCOB (KaH. 1) 0...1, BNUTENBHOCTE MMNYNLCOB >1 HC
Cuer umnynecoe (kau. 1) 0..10"
lNMukoBoe HanpaXeHue -5,1 B... +5,1 B, paspewwenue 2,5 mB
OTHOWEHMe % Kan.1/ Kan.2, Kan. 1/ Kan.3, Kan.2/ Kan.1,
Kan.3/ Kan.1
Wnrepdenc USB, LAN, GPIB
Mamats 20 npocmnen HacTpoex (3anuch/BLIZ0B,
OBLUWE JAHHBIE ¢ )
HanpsxeHwe nuTaHua 100...240 B (50/60 lNu); 100...127 B {400 u)
rabapurHbie paamepsi (LxBxI) 210x85x350 mm

HUK, B popmarax .txt n .csv.

Kpome 3rtoro, vactotomep
AKWIM-5102 nopaepxueaet dyHk-
umio eeb-cepsepa; Takum obpa-
30M, NONL30BATENW, UMEKLLWE
[OCTYN K [aHHoMmy npubopy,
MOFyT NErko ynpasnsite UM MO
NoKaneHOW CeTu nyTem ssopa
¢duamyeckoro LAN-aapeca npu-
6opa B cetn Ethernet B okHe
6payzepa. [OuctaHuyvoHHoe yn-
pasneHne H4acToTOMEPOM Mpo-
M3BOAUTCH C MOMOLLBIO CTaH-
naptHeix komaHn SCPI.

AKWM-5102 pononHaeTr nm-
Hewky paxdee ceptuduuMpoBaH-
HbIX W YCMELHO 3apeKkoMeHfo-
paswwux cebs 4vactoTomepos
AKWM 43-85/3 ¢ onumoHansHb!-
My mopensmn 3 TTy/ 9 Iy,
YactoToMep MOXET NPUMEHATb-
CH ANA HACTPOWMKW, MCNBITAHWIA W
KanuBpoBKW pasfMYHOro poga
npueMonepefanwmx TPakTos
P3A, ¢unLTPOB, reHepaTopos,
L1151 HACTPOMKW CUCTEM CBA3W W
APYrux yCTPOMCTB.

410 obecrneymsaeT NonHOPaspAaHYIo WH-
AMKAUMIO BXOOHOW 4acTOTHl M BPEMEeHHOe
paspeLuerue ot 40 nc. Mo aromy nokasare-
o AKWUMN-5102 npeBocxoauT LUWMPOKO W3-
BeCTHLIN YacTotomep CNT-91 (Pendulum),

NOMHATD LUMPOKWIA NEpeyeHb M3MEPEHWIA B
pasfnyHbIX U3MEPUTENbHLIX, METPONOrv-
YECKMX W WCCNEeNOBATENbCKUX NPUNoXe-
HWsIX BINOTL 10 6 M.

AN BLICOKOTOYHBIX M3MepeHuin (cnu-
ueHvie, kanwbpoBka, nosepka, paspaboTka

MogpobHbie TeXHUYECKHe Xapakre-
PHCTHKM NPUBOPOB MOXHO HAaWTH HE
cante <WWW.prist.ru>. Koucyns-

TayMK NO BONPOCaM M3IMepHTensHoR
TeXHHKM — no Ten. (495) 777-55-91 n
no e-mail <info@prist.com>.
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Korna ects APPA,

3aJ1a4l O€30MaCHBIX,
OBICTPBIX M TOYHBIX
M3MEPEHUM JIETKO PeIIaroTCs!



K 10puia Onydp (RK3DUO)

pupyeT wy «Paamo« u3 Gop-
ToBOM Gub M yHap KOG~
MHYECKOW CTAHLMM.

i %

peeommres fosrusseea wa MEPEORE meayroare 2019 rome

MopnucHana weHa ogHOro HoMepa XypHana no karanory Pocne4atu — 60 py6nei. Moanucka Ha 6 Home-
poB (6e3 yyera cToMMocTu MecTHOW AocTaBku) cTtout 360 pybBneir. Bece, 4To Bbl NNaTUTE cBEpX 3TOK
CYMMbI — CTOMMOCTb YCNYT MO AOCTaBKe XypHana oT Ballero y3na cBasu Ao sawero aoma. Mpu noanucke
ro ApYyrvm KaTanoram UeHa MOXeT OTIUYaThCA.

MoanucHble wHAeKkcol xypHana «PAAWO» no karanoram: Kartanor Arentcrea «POCMEYATb» 70772;
O6veauHéHHbIA KaTanor «Mpecca Poccun» 89032; Karanor Poccuitckoi npeccei «Moyra Poccuun» 61972;
Karanor CNM «An® Kasaxcran» 10772.

Ha xypHan «Pagno» MOXHO NoANMCaTLCA B pegakuum no agpecy: Mockea, CenMBepcToB nepeynok,
Aom 10. CTOMMOCTL NONYroAoBOi NOANWCKN NPW NONYYEHWK XKypHana B pegakuwn (6e3 pacceinkm): dunan-
yeckue nuya — 350 pybneii, opuguueckue nuua — 378 pybnei.

CrouMoOCTe C pacchinkoi W3 pegakuuu (agpecHas nNognucka) ANS MHAWBWAYanbHbLIX NMOANWCYUKOB
Poccuu — 540 pybnei, ons MHOUBMAYaNbHbIX nognucuukoe Benopyccun — 580 pybGnei, ans nHaOMBUAY-
anbHBIX NOAMUCYMKOB M3 OCTanbHbIX cTpaH CHI — 705 py6nen.

CTOMMOCTBb C pacChiNKow U3 pegakuuu (agpecHans noaAnucka) Ans puanYecKux nuy
Poccumn — 575 py6nen 52 xoneiku, ans iopuauyeckux nuy Benopyccum — 620 pybnen, ons 1opuau4eckmx
nuy M3 ocTanbHbix cTpad CHI —760 pybneii.

CroMmocCTb NoanMcku Ha XypHan «PAJWO» c agpecHomn paccChinkoi Ans XuTenel gansHero 3apybexnss
Ha nonyrogue — 40 USD, Harog — 80 USD.




