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3a coflepXaHue peknamMHOro oGbRBNEHUS OTBETCTBEHHOCTb HECET
peknaMopateb.

3a OpUrMHanbHOCTb U COpEepPXaHUe CTaTbi OTBETCTBEHHOCTL HECET aBTop.

Pepaxuus He HeceT OTBETCTBEHHOCTH 3a BO3MOXHbIE HeraTVBHbIE NOCENCT -
BUS UCNOJB30BaHUSA ONyGNMKOBaHHBIX MaTepuanos, HO NPYHUMAET MepbI Mo Kc-
KJTIOYE HUIO OLLIMBOK 1 OneyaTok.

B cnyyae nprviema pykonucu K nydavkaunm pefakums cTaBut o6 aTom B n3ge-
CTHOCTb aBTopa. [pn 3TOM pefakumns Nosy4aeT UCKITIOYUTENIbHOE NMPaBo Ha pac-
npocTpaHeHue NPUHATOTrO NPOU3BEAEHMS!, BKJloYas ero nybnvkauumn B XypHane
«Paauno», Ha UHTEpHET-CTpaHuLax XypHana, CD unm nHeiM o6pa3om.

ABTOpCKOE BO3HarpaxaeHne (roHopap) BbITIauMBaeTcs B TEHEHNE OLHOrO
Mecsla nocne nepeoli NyGnvMKauuu B pasMepe, onpeaensieMoM BHYTPEHHUM
CNpaBOYHUKOM TapUGOB.

Mo “cTeueHMn ofgHOTO rofia ¢ MOMEHTa NMEpBOM MyOAMKaALUW aBTOp UMEEeT
npago onybnukoBaTk aBTOPCKUI BapuaHT CBOEFO NPOU3BEIEHUS B APYrOM Mec-
Te 6e3 NpeaBapUTEeNbHONO MMCHMEHHOTO COrNacus peaakLmnm.

B nepenucky pepakums He BcTynaeT. PyKonvcu He peLeH3npyloTcs N He BO3-
BpaLL@loTCA.

© Pagno®, 1924—2009. BocnpouseefieHne MaTepmasioB XypHana «Paauo»,
MX KOMMEpPYECKOE UCNONb3OBaHNE B NIOOGOM BuAe, NONHOCTBIO UK YaCTHYHO,
LOMNYCKAETCS TONbKO C MUCbMEHHOTO pa3peLleHUs pefakumm.

OrneuataHo B 000 «MJ] Mepua-Tlpecca», 127137, Mockea, yn. «[1paBgbl»,
n. 24, ctp. 1. 3ak. 91884.

KomnbloTepHasa ceTb pefakuvm XypHana «Papmno»
= | HAXOOMTCS NOA 3aLMTON aHTUBMPYCHOW MPOrpammel

4‘65 DrWEB W. Janunosa.
TexHudeckas nopaepxka OO0 «Canfl» (CaHkT-leTep-

Byprckas aHTMBUpYycHas naboparopvsa U. lanunosa).
) !! l"] 3 : http://www.drweb.ru Ten.: (812) 294-6408

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

LULNOPOBOE PAAVOBELLAHUE

BENIMKOBPUTAHUSA. OpranusoBaHHas B HosOpe Mpo-
wnoro ropa "The Digital Radio Working Group™ (DRWG) npea-
CTaBwna BHYTPEHHWUY OTHET, UCXOAS U3 KOTOPOro pajvoBelLa-
HUWE C YaCTOTHOM MOZYNSALMEN AOMKHO MpekpaTuTb CYLLECTBO-
BaHne Kk 2020 r., 4TOOHl Aarb Aopory Gosee CoBepLUEHHOMY
LngpoBomy BelllaHuio B ctaHaapTe DAB. B coctaB DRWG BxO-
naT npencrasvteny "BBC”, "Ofcom”™ v psina KOMMepYeCcKux
paamocTaHUMiA. Mo MHEHWIO CrIELManncToB, MaBHas Npotnema
DAB 3aknoyaeTcsi B TOM, HTO TPaHCIMpOBaTh Takue Nnepefiaqv
[0poro, a paguocnywiaresei CTaHOBUTCS BCe MeHbtue. Cenvac
TOnbKO 17,8 % papmoBelLiaHns OCYLLLECTBRSIOTCS B LMGPOBOM
¢opmate. Ero pacnpocTpaHeHHOCTb PacTeT, HO He3HaYUTENb-
HO. [Ang Toro 4rotu nomods DAB, B npoamkeHue KOTOporo
"BBC" Bnoxuna yimy pener, DRWG xo4eT 3apyumTbes rocy-
DApCTBEHHOM MOAAepXKon. 3artem HeoOXooMmo coenarb Bce
DAB-npyemMHuKn MynstvnnatOpmeHHbIMU, HTOOB OHY MOy
paboTatb U C ApyrMMu TexHonorusmu. TpeTuid war — mac-
wrabHaa peknama. M, HakoHel, "dvHaNbHBIN akkopa” — nos-
HbI Mepexo ¢ aHaIOrOBLIX YCTPOMCTB Ha LindgpoBble (Mpearo-
noxurensHo o 2012 r). YKB n AM pagnocTaHUmsM pekoMeH-
JIYETCS1 CPOHHO MCKaTb NyTv “nepexoaa Ha umepy”.

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

BputaHckasa komnaHua Roberts npepcraswna noprarve-
HbIY LmdpoBOK paanonpuemhvik “SolarDAB”, patoTtaiomii
OT CONHeYHbIX HaTtapeil, pacnonOXeHHbIX Ha BepXHEN Kpbliu-
Ke ycTponcrea psiaOm C _— —
aHTeHHo#. HoeuHka 060- ]
pynosaHa XK aucrineem, *
VHOVMLMPYIOLLIMM YPOBEHb
3apsiga, Tekyllee Bpems
¥ Ha3BaHWEe NPUHUMAEMO
craHumn. K npuemMHuKy,
OCHALLEHHOMY ©0NbiLUnM
BCTPOEHHBIM AMHAMVKOM
BbICOKOI'O KQ4eCTBa, MOX-
HO MOAKNOYNTL OTAENb-
HBI Mmp3 nneiiep vnn

naxe MOOWNBHLIA Tene- -
¢OH (ecnu nonb3osBaTenio oo,
3axo4eTca  nocnywarb

MY3LbIKY, 3anucaHHylo B

namate annapara). loc- -

ne Heponrow nopsapsaku
OT COJIHEHHOrO CBeTa
annapar paboraeT 27 4 B
ndbIX ycnosusx. CtouT
HOBWMHKa nopaaka 80 aHmMUnckmnx GyHTOB CTEPSIUHIOB.

ITo matepuanam http://hard.compulenta.ru/361736

MHTEPECHASY! HOBUHKA

MOPTYIFANIUA. KomnaHus NDrive cooflumna o Bbirycke
yHUKanbHoro GPS-Hasuratopa "G800™. YcTponcTso sBnsetcs
NepBol B MUpE HaBUIMALIMOHHON CUCTEMOW C MOAJEPXKOn
doTorpacdmHeckoi cuctemel Kaptorpadumn. Hapsfly ¢ OObIYHLL-
MU KapTamu A1 OpUEHTUPOBAHUS B HOBUHKE MOXHO VICTIOSb-
30BaTb U3OMETpPUYECKVE
CMYTHWKOBLIE CHUMKW. Ha L
HUX (TaK Xe Kak ¥ Ha MpocTbiX
KapTax) oTMe4aroTcs fOoCcTo- 5 A
npvMeYaTesIsHOCTU Y MapLL- N <
pPYTHl, HO BHIMMSIAWUT 3TO rO- , \?*
pa3no HarnaaHee. Haeura-
TOp OCHaLLEH CTaHAAPTHBIM
CEHCOpHbLIM 4,3-loliMOBEIM | ©
ovcnneemM, CNOTOM nof
kapTel namstm SD u YKB |
TpaHCcMUTTepoM.  Betpo- | —




eHHbIn Bluetooth-apantep npepHasHayeH
ONS CUHXpOHM3aLUmKn TenedoHa ¢ HaBura-
TOPOM W rMocnenyowero ero Ucnofb-
30BaHUA B Ka4yecTBe ronoBHOro yCTpOﬁCT-
Ba Hands-Free. OpneHTMpOBOYHan CTon-
MOCTb — Nopsapka 630 ponn.

flo marepuanam
http://sviazist.nnov.ru/modules/news/
article. php ?storyid=3881

BOPEMCS C PEKJIAMOM...

NATBUS. Jlateuitcknic HaumoHanbHLIA
COBET M0 paano U TENEBUAEHUIO 3aCTaBul
HaLMOHasIbHbIE TENEKOMINaHUN YMEHbLLUTH
rPOMKOCTb IEMOHCTPUPYEMOIL B UX 3adupe
peknambl. Ha cnviLkOM rpoMKyto peknamy
3pyTeny XanyloTcs YXe Ha npoTsHKeHuu
MHOIMMX JIET, OOHAKO B MOCNeNHee Bpems
Takue Xanobbl Npuobpenn MaccoBbIn
xapakTep. OcoBeHHO CUNbHOe pasfpaxe-
HVE BbI3LIBAET TO, YTO YPOBEHb MPOMKOCTU
peKnamMbl 3amMeTHO BhILLE, Yem Yy Apyrvx
3hUPHLIX Nepenay. 310 CBA3aHO C TEM, HTO
npy TMOArOTOBKE pPeKaMHbIX PONNKOB
VICMONb3yeTcs creuvanbHas KoMnpeccus
curuana, BAusioLLLas Ha rpOMKOCTL. CoBeT
yXXe Havyan [encTBOBATh W, B MNEPBYIO O4e-
penb, ykasan Ha HeoOXOOMMOCTb petumTb
3TOT BOMNPOC MECTHbIM BellaTeNlbHbIM
QopraHusaumsm, NoanagaoLLmMm rog puc-
IVKLMIO coBeTa — TenekomnaHuwam "LTV",
"LNT™, "TV3™ n "TV5". Uenbiir pag Teneka-
HanoB yxe npuobpen obopynoBaHve ans
MOHVKEHUS YPOBHS FPOMKOCTU peKiiaMHbIX
POJNMKOB BO Bpems yX TpaHcnsumy. Tenepb
TENEeBU3NOHLLMKU oracaloTcs, YTo pekra-
Mogarteny rnopgagyT Ha HUX B cyd, — Befb
rPOMKOCTb peK/lambl 3aBLILLIAETCH UMK BO
BpeMsl CO30aHus KIMNOB HamepeHHo,
4TOObLl MPUBJIEYb BHYIMaHWE 3puUTenei.
JatBUlickoe xe 3aKkOHOAATENbCTBO HUKaK
He perynvpyer TexHu4Yeckue acnekTbl
[EMOHCTPaLWMK PEKaMbI.

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

CLUA. dbepepanbHas kommucous CBsauv
(FCC) CLLA obbsiBUT HOBbIE mpaBura, Mo
KOTOpbIM OYAET perynMpoBartsCsi CKpbiTas
peKiama B TeneLloy. AMepyKaHcK1e HOBO-
BBEOECHUSA MPU 3TOM HarNoOMUHAKOT naMeHe-
HUS POCCUICKOro 3akoHa "O pekname”,
COITIacHO KOTOPOMY pekriaMHble MaTtepuaribl
B Npecce AOMKHLI ObiTb 0603HaYeHb! CreLn-
a/lbHbIM  3HAYKOM WM HaANMCeblo "Pek-
nama’... B nocnefiHee Bpems npomasouTe-
NN Tenewioy Craim Aenarb CTaBKy Ha TaK
HasblBaeMblli “product placement”, HToObI
MPYBNEYb BHUMaHUE K NPOABUraemoMy Mpo-
OYKTY TEX TeniespuTenieil, KOTopble UCTIONb-
3yI0T creLuasbHble YCTpOnCTBa [1st 611oku-
POBKM peKSlamHbIX CO0bLLIEHWH. FCC peluy-
N1a BOCMPEnSATCTBOBaTL YBEIMHEHWIO KO-
YecTBa "HEHABSAZYMBOW peKilaMbl” Ha ame-
pykaHckoM TV 1 npennoxuna yXectoumTb
TpeboBaHusl. Kpome HabnoaeHus 3a
"product placement”, FCC CLLUA nnaHupyet
QTCrnexviBarb pekiiaMmHble pofvKu B RET-
CKVX MNepenaqax v NofHsTb BOMpOocC O pery-
NMpOBaHUM pekJiambl Ha KabenbHOM U CNyT-
HUKOBOM TENEBUAEHWM, e AEMOHCTPaLMS
peKinambl Noka He pernameHTUPOBaHa. ..

Mo marepmnanam
http://lwww.nr2. ru/inworld /183967.htmi

GDPAHUMUA. dpaHLy3ckre rocynapcT-
BEHHLIe TefneKkaHaubl ¢ 1 sHBaps creayioLLe-
ro roga ocraHyTcsi 6e3 pekiamel, a ¢
1 pexabpa 2011 r. "gBuratens ToproBmm”
COBCEM MCHE3HET 13 3durpa rocyaapCTBeH-
HbIX Belllatenei. C Takmum HamepeHuem
BLICTYNmN npeanaeHT MpaHum H. Capkosw.
OH OTMETW1, YTO KOMIEHCVPOBaTL NOTEPY
[OXOMIOB OT peknamMbl, KOTopble TONbKO 3a
nepBLIl rogMOryT cocTaBuTb 450 MIH eBpoO,
rocyfapcTBO HaMEPEHO 33 CYET HaCTHbIX
KaHasioB, MHTEPHET-NpPOBavaEpOB U orepa-
TopoB Tenedonum. Panee Capkosu yxe 3a-
SBJIAN, UTO COOMPAETCSt BBECTM HAJION HA [0-
CTyN K MHTEepHETY 1 Nonb3oBaHWe MOBWIIb-
HbiMK TenlepoHaMyM n 3a CHeT ITOro du-
HaHCUPOBaTL OOLLECTBEHHOE TeNIeBMAcH/E.,

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

HEOBbIYHbIA NPUEMHUK

OUHNAHAWUA. [In3aiiHepsl cTyaum
"Aivan” cos3pgann BecbMa CYMMNATUYHLIN
KOHLENT pafnoBELLATENBbHOMO NMpUeMHMKa.
YCTporcTBO NpeacTaBnsgeT coboi rnoacTas-
KY, Ha KOTOPYIO HaHeCeHa Lwkana ¢ paavoya-

]

L N -
cToTamu. 1o 3TOI wkane MOXHO cBOGOAHO
nepemelLlaTe KOMMakTHBIM MPUEMHUK-MON-
3YHOK, TeM CamblM HacTpavBas CaMm MNpu-
EMHUK Ha HYXHYK 4acToTy. BHellHe ycT-
POMCTBO HaNOMVHAET JIOrapuPpMUHECKyo
JIVHEKY M HA COBPEMEHHOM paboyem
MECTe BHIITINANT BrOiIHE YMECTHO.

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

HECBEbIBLUUECS
MPOPOYECTBA...

WcTopust pa3BuTUS TEXHWMKM BecbMa Gorara
NoAOGHBIMY -~ M3PEHEHUsIMK,  BbICKa3aHHBIMU
MWPOBbLIMW CBETUNaMU. BOT HEKOTOPEIE U3 HUX...

1. "Bratotijme moay rpekpacHo ocsenqomie-
Hbl O TOM, HTO rOJIOC HEBO3MOXHO repegars
yepes riposoga. tHaxe ecm 6bl 310 ObIFIO BO3-
MOXXHO, MOJTb3bI 0T 3TOr0 HE 6b1/10 Gbl HUKAKON™, —
rasera "The Boston Post”, 1865.

2. "YetporictBo non Ha3sawuieM "Terie¢oH”
UMeeT CJINLLIKOM MHOM0 HEe[OCTarkoB, 4ToObl
BCEpLE3 roBOPUTL O HEM Kak O CPeACTBE CBS3U.
Huikakori LeHHOCTY 3TO yCTPOMCTBO /11 Hac He
npencrasisieT”, — cayxebHoe nceMo coTpya-
nuika "Western Union”, 1876.

3. "AnvepuKaHuam MOXET v HyXXeH TeneoH, a
HamM — HeT. Y Hac [oCTartoyHo Masib4YyKoB-110-
colibHbIX", — Cap Yuneam [puc, rnaBrpili nHxe-
Hep YnpasneHvs rioyt, Besvkobpurarus, 1878.

4. "Y iPhone HeT waHcoB nonyduTs 3Haun-
TEJIbHYIO YacTb pPbitka. AOCOMIOTHO HUKaKuX.
Iycrte, npocs 3a tenegpoH 500 ponn., Apple
Aenaer Herjioxve aeHbr, Ho B3msaHuTe Ha 1,3
MIPA MOOUTEHIKOB, NPOLAAHHBIX 110 BCEMY MUDY.
Thyuwe Hatve IO Oyper ycravorneHo Ha 60, 70
vt 80 % 13 Hux, a He Ha Tex 2—38 %, KoTopbie

npuaytcs Ha Apple”, — reraupexrop "Microsoft”
Crus banmep, "USA Today", 2007.

5. "Y paauo et 6yaywero”, — Jlopa Kesnb-
BUH, 3o6peTaresis OAHOVMEHHOV LLKa b TeMe-
paryp, 1897.

6. "KuHo — siBJieHne noYTy MUMOJIETHOE.
3puTeny XoTIT CMOTPETE He 3anicaHHbIN 3apa-
Hee cnektaknib, a Habrmonare 3a moabMu Ha
cuere"”, — Yapms YanmuH, 1916.

7. "HecmoTps Ha TO, YTO TEOPETUHECKYU 1 TEX-
HUYECKY TeNeBUACHWE OCYLLECTBYIMO, 0 KOM-
MEPYECKUM U1 (PUHAHCOBBIM COOBPKEHSIM OHO
HEBO3MOXHO. Tak 410 O TesieBuaeHY HaM MOXHO
To/IbKO MeyTats”, — Jlu Jle Gopect, usobpera-
TeJib BJIEKTPOHHOV fiamnb!, 1926.

8. "[la k10, 4epr nobepy, 3axoyeT CAyLaTh,
KaKk roBopsiT akTepw! B KnHO?" — [eHpu YopHep,
“Warner Brothers”, 1927.

9. "TenesyigeHre He NPOAEKUTCS HA PbiHKE
v wecty Mecsiyes. JlioasM Bckope Hagoect
MSUIATHCS KKAYI0 HOYB B (haHepHy1o KOpooky™, —
Happun 3aryk, kunornpoatocep "20th Century
Fox", 1946.

10. "TeneBugeHue He NPOREPXUTCS LOJIIO.
3710 Bcero snb KparkoBpemMeHHbii yoriex”, —
Mapyr ComepBurib, acTpPOHOM, NMONyTSIpU3aTop
ecTecTBeHHbIX Hayk, 1948.

11. "BuucnvtenisHas  MatimHa "ENIACT
coctout 13 18.000 35IeKTPOHHBIX JIaMrl 11 BECUT
30 1oHH. OfrHaxko komnbloTeps Gyayuiero, Bo3-
MOxHo, 6yayT coctosite 13 Bcero sviie 1.000
BJIEKTPOHHBIX JiaMi 11 BeCTb Beero 1,5 TOHHbI", —
"Popular Mechanics", mapt 1949,

12. "B 1951 r. s Hasectun npogeccopa
Hyrnaca Xaprpu, cozgasiuero riepsoii gugge-
peHuuansHbiti aHanusarop 8 Adrnuun. Y Hero
6bi10 60rIbLLE ONbITa B PaboTe C TakuMu KpasiHe
CReLManiMaupoOBaHHbIMY KOMIIbIOTepamMu, HYem y
koro-nbo. OH cka3ali MHE, YTO, 10 ero MHEHUIO,
BCE BbIYUCTIEHUS, KOTOpbIE OTPebyIoTCs 34ech, B
AHITIY, MOTYT ObiTh MPOU3BEAEHB! Ha TPEX -
[POBbIX BbIHUCTUTESIbHBIX MaLLHAX, KOTopble B
TOT MOMEHT yXe CTpoucs — ofHa B Kemo-
puaxe, BTopast B TeanuHrToHe v Tpetest B MaH-
decrepe. Kak oH cKa3as, RepCoHa bHBIE MaLLHb!
HUKOrGa HUKOMY HE MOHaao0saTcs), na v ueHa y
HUX 3aobnayHas”, — Jlopn boypen, "American
Scientist”, 1970.

13. "9 o6vesgun Bclo cTpaHy BAONb U
rioriepek, pPasroBapuBat ¢ BeJMYalLLMA Crie-
ymamcTamy, nosToMy Mory Bac YBEPUTb, HTO
npuxoTs NMoAl Ha3BaHWeM obpaboTka uHpopma-
L — KPATKOBPEMEHHOE SIBJIEHUe, KOTOpoe He
npoamTCs v roga”, — PenakTop KOoHKY 0 6i13-
Hec-nuTepartype B "Prentice Hall”, 1957.

14. "TloTerumasbHbiit MUPOBOI PHIHOK KOru-
POBasibHbLIX annaparos BMeCTUT He bosiee 5.000
eaurny”, — "IBM" ocHoBarensam komnawiivi
"Xerox", 1959.

15. "B cepegure 70-x kT0-TO 06parwicss ko
MHE C 0AHOI maeel, KOTopyio cedi4ac, HasepHoe,
MOXHO HasBaTb MEepPCOHAJIbHBIM KOMIEIOTEPOM.
Mbic/ib 3aK/m04a/1ach B TOM, HTO HaM C/e40Basio
vcrnorsisaoBars rpoveccop 8080 svecTe ¢ kiasua-
TYpPOii ¥ MOHUTOPOM, & 3aTeM rpogasaTs aTv
MalLIHBI Ha BHYTPEHHEM PbiHKE. S TOraa Grpocust:
"ns wero Bce a10?". EQNHCTBEHHOE, YTO 51 YCIIbi-
a1 B OTBET, Obi10 CO30aHNE KYXOHHOMO KOMIMbIO-
Tepa 4151 AOMOXO3SIeK, KOTopbii xpaHui Obl B
rnamsTy BCHECKMe KyJMHapHble peuerTs™. JiiHo
S HUYErO MOJIe3HOI B 3TOM HE YCMOTPES, M03To-
My GoribLue K 3TOM vijgee Mbl He BO3BpaLLiaics ", —
TopaoH Myp, "intel”. *Mpum. Pen. — 10T KOMIbIO-
Tep, KcTary, Hasbisasncs "Honeywell Kitchen
Computer” v cTonn Ha mMomeHT Bbirtycka 8 CLLUA
MPIMEPHO KaK YETbIPE HOBEHBKMX 8BTO — NOHSITHO,
YTO HU OOYIH IK3EMITIISID TaK HAKTO 1 HE Kyrinl..

16. "Ham Huxorpa He ypacTcsi co3garb
82-6utHylo onepaiorHHylo cuctemy”, — bt
letitc Ha npesewtaym "MSX" (Machines with
Software eXchangeability — Ha3BaHwe cTaHfapTa
75 6biToBbIX KomMrisloTepos 1980-x ronos).

17. "$1 Bepio B 10, 410 "OS/2" CyxaeHo crarb
camoii 3HaYMOV OnepaLoOHHON cucTemMoli u,
BO3MOXHO, NPOrpaMmMor Ha Bce BpemeHa', —
Bt feiTc B npeaucriosi K pyKoBOACTBY NOJib-
3osarens "0S/2", 1987.

18. "Yepes aga roga npobriema crnamva Gyger
peilueHa”, — Bce TOT Xe bunn feirc Ha
Beemupronm akoHomim+eckom opyme, 2004.

Marepuman nogrorosun 1. Muxasinos




Yurarenu, npucnasiiine 8 penakynio nio6ue NATh U3 WECTH KYNOHOB 3a

KOoTopaa HanedaraHa

BMECTe € 3aNONHeHHON aHKeTOoH,
B AeBATOM HOMeEpPpe XypHana, CMOryT npereNgoBatbh Ha OOARH U3 NMTPR3 08,

froayroane,

(eB

3-8 MARCH 2009
HANNOVER
GERMANY

KomMnbioTepHaa TexHuKa. [1potuno
4yTk B0 Iee roga € 1070 BpeMeHU, Kak Tai-
BaHbCKana Komrnanng ASUSTeK Computer
Inc. {ASUS, ocHoeaHa B 1989 1) BLINYCTU-
na nepBLie HeTOYKW Ha OCHOBE MUKPONRO-
ueccopa "Atom” TexHonormm 45 Hm, pas-
pabOoTaHHON MHXKEHepaMU aMEPUKEHCKON
kopnopaumn INTEL [1]. MHorme ppyrie
gupmMil nocnenoBan Npumepy ASUS. B
TeKyLLEM FrOay NpakTUYecKn exeHeaens-
HO NOCTYNaMM cooBLLeHrA O 3aBepLLIEHUN
pazpaboTOK ¥ Havane NPoVaBGACTEA OHe-
pefHeiX Moperie HeTBykos. B 2008 r. ux
GuLno eunywetio nopaaka 14 mnH, (pen-
nonaraetcs, 4to B 2009 r. WX BHINYCTAT
okono 30 MAH.

— =

r Puc. 11| ‘

HeTdyk, B cpaBHEeHMKM G HOYTOYKOM,
UMEET MeHblune rabaputol, Maccy, no-
TpeGAEHWe 3NEeKTPO3HEPruK, LeHy. Mpn
3TOM, KaKk v B "CTapliem Bparte”, B HEM
OOUHEKOBO NpeaycMoTpeHa pabota ©
UHTEPHETOM 91 OPUCHBEIMY MPUNOKEHNS-
MU. B MeHLWweh CTenelin OH NPUroaeH ans
BHINONHEHWS BLICOKOKAHECTBEHHBIX Mpa-
duueckux padoT, npocmoTpa TRBY, roc-
nNpou3BefeHUs CHCTPHIX NepeMeLLeHnin
OGBLEKTOB E 3J1€KTPOHHLIX Urpax.

Ha CeBIT 2008 ASUS aomMuHmnpoBana B
NPENCTaBAEHUY KOMMBIOTEPHOW TEXHUKW
M HETGYKOR, B HACTHOCTY.

Hetdyk “Asus Lee PC 1004DN™ Bnep-
BbIE [ 1OKA3aNU Ha 3KC1 o3y uwm CES B Nac-
Berace (CLLUA) B auBape 2009 . n cO06-
LWUMAK, HTO OH NPEAHA3HAYeH Ansl cTpad
Aaunn 1 Eeponel. Ha CeBIT 2008 oH Takxe
npucyTtcTeoBan. OH vimeeT npweog DVD
{prc. 11). Bo BCeM OCTANBHOM NOXOX HA
CBOMX MHOMQYACHEHHBIX CODpaTbeB:

. NpenyctaHoeneHa OC "Windows XP Home

Edition™, npuMeHeHu npoueccop "Atom
N280" (1,66 I'Tu), aucnneid ¢ gnarowa-
neto 25,4 cm {107) v paspeweHrem
1024 %600 11KC 1 CBETOAMOOHOW 10aCEeT-
koit, O3Y na 2(E (DDR2), HOD —

Qxonvanme.
Havano om. B "Panwno”, 2008, Ne 10

e

009 B F'aHHOBepe:

1300 peTaTesibHble peleHnsA

A MEPKYOB, B. MEPKYNOB, 2. Mocxea

120/160 I'b {BaamoxHo SSD}, BeG-kamepa
Ha 1,3 Mikc, 6eciipoBogHbe NHTeXPerChl
Wi-Fi u Bluetooth, BCTpORHHbIM MUKROGOH
U ABe AMHaMUYECKVE TONOBKW AR CcTe-
PeO3BYKa. BpeMs aBTOHOMHON patotyl —
Ao 64, [aGaputel — 27,7x19,4x3,4 Ccm,
macca — 1,45k

Annapart "Asus Eee PC T91", Ha3biBae-
Mulid ewe “Tablet-netbook™ {pnc. 12),
onTrmuanpopaH nog OC "Windows XP
Home Edition” {(BO3MOXHA YCTAaHOBKA
“Windows Vista”, "Windows 77). B Hem
lIpUMEHeHEl  MUKponpoLeccop  “Alom
25207 (1,33 [T}, nOBOROTHLIA (No FopK-
30HTA/IM W BEPTUKAIM) CEHCOPHBIN 3KpaH
CO CREeTOAMOAHON NOACRRTKOW U anaro-

- ]

' Puc. 12,
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Hanblo 23 cm (8,9™), O3Y Ha | TE {DDR2),
N3Ywa 82 G, konTponnepw Fast Fthernet
{10/100 M6/c), 3G, GPS, Wi-Fi, Bluetooth,
TB roHep, BCTROEHHbIE MUKPOdOH, CTe-
pes Y34, anHammuyeckne ronoeki. Bpems
paboTh OT COBCTBEHHAIO aKKYMYNSTOpa —
Ao 5 4. [abaputbl — 22,5%16,4x2,84 cm,
macca — 960r. Jlerkoe npykOCHOBEHWE
nankLa WiaKM cTuayca K akpaHy nosonset
3anyckaTh MPOrpammbl, BBOOUTb PYKO-
MUCHLIA TEKCT v pUCoBaTL Ha amcniee B
Pa3BEPHYTOM WNW GITOXEHHOM NOTOXKe-
HUK, NepekkMaTh TEeKCTORbIE Reh-cTpa-
HVLE M MaclwTabnposaTe MX, COPTUPO-
B2Tb 1 pegaKTnposalb GOTOrpadun.
ABTOHOMHULIN KOMMLIOTEP-KNaBnaTypa
{nonHopasmepHan) "Asus Eee Keyboard™
{puc. 13) umeer OC “Windows XP Home
Edition”. B Hem NpUMEHEHE! OAHOAAERHBIN

MUKponpaueccop "Atom N270" (1,6 Tu)
v pRYXsipepHHi “Atom N330" (1,6 T,
CEHCOPHBIA AMCINE C auaroHansio 13 cm
{5"), O3Y Ha 1TB, MN3Y Ha SSD 166
{moxeT EbITb 32 I'B). CcHalleH Gecnposog-
HEIM nHTEpderncom HDMI gna coeprHeHua
C BHELWHUM GONbLIBRE3SMEPHBIM ANCI INEEM
1N XKK TENEBU30POM, a TAKXE paZLEMOM
Ethernet, moaynamu Wi-Fi »n Bluetooth,
opymsi nopramur USB ana coepmHenmna ¢
APYrolt LmdpoBoit TEXHUKOW. CHabxeH
MUKPOMOHHEIM THE3AOM N BHXOAAMW HA
3BYKOBHIE KOJNIOHKK. Macca — 0,9 kr.
Jpyron KpynHLii OPON3BCaMTENL KOM-
NbIOTEPHOI TEXHWKU 113 TaliBaHa — KOMNa-
Hna ACER Inc. {(ACER, ocHorana B 1976 1)

| B

Puc. 14 !

Prc. 15

BricTaeuna Ha CeBIT nuHenky HeTOYKOE,
Ha3RaHHY "Aspire One”. Haubonee npu-
MedaTentHeli M3 Hux “Acer Aspire One
751" (pnc. 14) umeetr OC "Windows XP
Home Edition”. OH 060pynoBaH MUKPO-
npoueccopom "Atom Z5207 (1,33 T},
pucnneem popmara 16:9 ¢ auaroHansko
28,5cm (11,6") u paspelleHnem
1366x768 nke, NONHOPazMepHOR Knaswa-
Typon. OH ocHawer O3Y Ha 1 b (MoxeTt
oLTL 2 MB), HDOD Ha 160 B, pasbemom
Ethernet, 5eCNpOEOAHEIMK MO AMIA Wi-
Fin Bluetooth, mynbTukapapuaepom, Tpe-
ms noptamm USB, Beb-kamepon, MUKpO-
HOHOM, CTepeOauHAMUYECKUMI MOJI0BKA-
tu, OH paccuyTaH Ha aBTOHOMHYIO paboTy
00 74 (4,54 B pexXume BULEONPOCMOTRA).
UnmeeT rabaputel 28,4%x19,8%x2,5 cm, mac-
cy 1,35 kr. Gonee gewesan mopens “Acer



Aspire One 531h" ofopynoraHa fvcnne-
emM C anarcHanbio 25,4 cm {107}, BCTPOEH-
HBIMKM MOfeMamMi GeCHPOBOOHON CBH3W
3G uan Wi-Max.

B Hactoslwee Bpems B Cpene aoMalu-
HUX NONL3OBATENEN COBPEMEHHON TEXHK-

7.9 cM (3,1%), RHYTpeHHIOK namsTh 8 B,
BCTpOeHHblEe mopynu GPS u Wi-Fi, Buaeo-
kamepy Ha 3 Mikc, BbxoA (3,5 MM) Ha
rofloBHule  Tenedonu. [abapute —
80x100x17 MM (B cOBpaHHOM BMAOE),
macca — 1351

KW 1 paguoniodutenein nony-
AAPHL MHOTODYHKUMOHENb- |

AKTYaNbHOCTL pazpaboTku NOATRep-
AMNK Ha4ABLLMECH B HaYane wiond 2009 1.
npogaxu B CLUA. 3a nepsuit Mecay pea-
nmzoBann nopagka 300 THC. cMapTdho-
HOE, 4TC OKa3anoCcL TONLKO Ha 20 % MeHL-
e KONMHECTBa U3Aerih BCErQ Moaent-
HOFO pAna NPOAAHHBIX KOMNaHWER
PALM 3a npeauaywpme Tpr mecaua.

Hble yeTponcTea {MdY), 06b- | = =] | HemHoro noaxe APPLE obrasuna o
eauHAICLLKeE B cebe CTPYIHLIW ( | MOArOTOBKE K CEPUIHOMY BLINYCKY MO-
NPYHTEpP, CKkaHep 1 konup. U3 | BunbHOro TenedoHa TPETLEro Nnokane-
Hux Ha CeBIT ranBonee npur- ( | Huga "iPhone 3GS" (puc. 17,a). Byksa
BNeKanu 3KCMNoHaThl Npomn3- 1 - 7 S B HaWMMEHOBaHWW 0O3Ha4aeT Gonee
ECOCTEA AMEPUKAHCKOW KOM-~ ‘ v | BLICOKOE OLICTPOAESHCIBNE, IOEHCUB-
natu HEWLETT PACKARD | o - e | weeca Gonee 4em B gBa pasa Npu
(HP, ocHoBaHa B 1939 ). 1t - } ol ‘} 3arpyske NpunoXeHui 1 B Tpr pasa
OTHOCUTENBEHO  HEAOPOTan o - e npy EOCMNpOMBefeHun BeG-CTpaHuy,
HOoBellas mopgens "HP | Mopenb paGoTaeT nog yrnpaBAEeHWEM
Phiotosmart  Plus-in-One” ‘ - "iIPhone OS 3.0". B nON0NHEHWE K CeH-
(pmc. 19) ynpasnaema npu- | ‘ COPHOMY MMEETCH TOfIOCOBOE YINPaB-
KOCHOBEHWeM NanuleB K | neHue. YBenmueH oObem Namatu 0o
CEHCOPHOMY nucnneln. Moy ¢ 32 I'b (MoxeT 6uTe 16 TE). B Tenedo-
MMEEST pas3fenbHele KapTpra- \‘ He MPUMEeHeHbl: KaMepa Ha 3 Mnkc c©
Xu, cnocotHa neyatate Po- | | aBTOPOKYCOM, cnocebHas 3anmcuiBath
Torpagum (po popmaraAdin | o / BUREOCUIHaNL € 4acTaTol Kagpoe
NOKYMeHTL! §es ncnonb.aosa- | 30 M, BCTPOEHHLIA LMPPOBOI KOMNAC.
HuA MK, oBecneynBaeT BoAO- - - ‘ [NpoponxuTENbHOCTE PatoThl B PEXU-
1 CRETOCTOWKOCTb WAFOTOR- P, - N Me oxugaHus — 300 4, paaroropa —
NeHHBIX KONuKA. [Mpesacxoa- ‘ 1 24 o & 1 ‘ 12 4, NponrpuiBaHNA mMy3blky — 304,
£TBO 3TUX 1IPUHTEPOE COCTO- | e . ! ! BUAeOCkeMKn — 10 4. laBapnThl —
T B MOTOBHOCTKM K MpORON- ’ - | 115,5%62,1x12,3 mm, macca — 135
XEHMIO paboTH Npy AnUTeNb- ' i " | Wspenue nocTynuno 8 TOProBnio
HLIX NepepLIBax B 3KcnayaTa- ' [ g | N 19 uoHg 2009 @ U 33 NepBLIE TRK AHS
un. B X neyaraowmx ro- | Puc. i v C o w’ npopax ero peannaceBaiv B Konuqe-
NOBKExX YepHuna ecnn n \Puc. 16| - cTBe Okono 1 MaH wiyk. Ha pue. 17,6
"3aCcTHIBAIDT ", TO MO NPOtUe- d
CTBMI HECKONLKKUX mMecaLeB, [~ L = 7T @opowraneman — m
MoGunebHuie Tenedonbl. «ﬂl’wu
locne TOro Kak B AHBape 6)
2007 1. amepukaHckas Kop- -
nopauus APPLE oSbsiBrna o LCD axpan
CBOEM HAMEPEHWW BLBINYGC- W
KaTb MOBMNEHbIE a1naparsy , OcHonHAR
iPhone ¢ CeHCOpHLIM YrpaB- _ N nnava
NeHueM, MHOMMe  apyrue . \ o
aMepuKaHCKne, ERpONnec- ‘ Kpennonio . W sed g Pamxa
KME 1 a3MaTCKue KOMNAaHWK ) 3kpa - \4@
HPUCTYIMIIK K paspaboTke w ! ' -~ 2
3anycky B MNPOM3BOOCTBO N N .
COBCTBEHHBIX MOXOXWX Tene- - - ™ &
$HOHOB. TakoBHIX KNOHOB B ,.; vaooo. . -
NoAb20BaHUKW YyXe ©Bonee - | ) “
JecsaTka. ‘ . Bavapen |
B Havane 2009 r. 0 cBORM ) | \
YYaCTWM B OCBOEHMU HOBOTO — 5

TEXHUHECKOTO 1 NporpamMm-
HOFO pelueHus NpoBoarna-
cuna KanupOPHUICKas KOM-
narmnst PALM Inc. w2 "Cun-
KOHOBOW AONUHUL", M3BeCT- s
Has No pa3paboTKam Kap-
M&HHBIX KOMMbIOTEPOR.
OnbITHEIR OBpasel CeHCop-
Horo cmaptgona “Palm Pre”
{puc. 16) nokasanu cHa-
yana Ha CES 2009 B Jlac-
Berace, a zatem Ha CeBIT -
2009. Uspenwre ynpaenaeTca
nporpammon WebOS cobeT- ,E
BEHHOW paspaboTku, 06ec- | |
neYnealcllert CKOPOCTHOM -
AoCcTyn K VHTepHETY No Tex- -
HOROTUW MEPEAAYM AAHHBLIX -
EVDO (Evolution Date Opti- .
mized) (4]). B omunuue ot
iPhone, annapaT ocHacTMnm

Y T 3apHAn
. ¥PbILIKA |
Pasuew

AHTCHRS € KPbAUKI MY H
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BHIABUXHOW  KNaBUATYPONA.
YCTPONCTRO UMERT CeHGOP-
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MOKAZAHLl COCTARHKE YACTW
annapata "iPhone 3GS”, hHa
puc, 17,8 n 1 — BrAel Ha NnaTty
C 0BEnUX CTOPOH.

1 mong 1969 r, B MarasmHax
nosBrACA KacceTHLIW NAcHep
"Walkman”, paspaboTaHHbI? B
SNOHCKOR KoMnasmmu SONY [5].
3a npowentume 40 net 8 adpa-
WeHwe nocTyNMaO nopaaka
385 MnH nNneiepok u moand -
Kalwii (r cpeaHem no 800 Thic.
B mecsu). C Toro BpemeH HA
OQHOVM MOaeNn 1oKa He yaa-
NOCh MNPEBLICKTL PEKOPAHYIO
armeTky apopax. Jo cux nop
nASkep nNpoaaldT BO MHOMMX
cTpaHax. Ero nokynawor npu-
BEPXEHLLI aHANOr OBOrQ MeTo-
Aa 3anNUCU KU BOCTIPOM3BELE-
HWA 3BYKA, a Takxe Te, KTO He
Xenaet oceBamBatb  HOBHIE
Gonee cnoXHble B 3KCNpyaTa-
L1 Unbposbie Npubopsl.

HanwopahuvwoBelw anme.
AMEPUMKAHCKME YYeHLe U WH-
XEHEepHl, NMpoaBurawllue ao-
CTUNEHMST HAYKK 1 TEXHWKMW,
CO4AK pafvonpuUemHbie yCT-
porcTea Hanborniee 1100X00M-
WAM 1 SKOHOMUHECKHU 3¢-
GEKTUBHEM  HaNpaBeHnem
ANA BHEMPEHMA HAHOTEXHONO-
.

HaHopaumGpueMHuK  Ha
OCHOBE YINEPOAHBIX HAHOTPY-
60K (YH) BniepsLie (¢ ogopmne-
HWUEM NaTeHTa) MpeaIoxXuim
npodpeccop Gu3mnkn n Uccne-
poearens A. et (A, Zettl) n
erc konnern na YHUBepCuTeTa
KanundopHun (r. bepkan) B
sHBape 200/ r. Juametp YH
Konebnetea o7 1 HM AO AeCHT-
KOB HAHOMETPOB, ANWHA RO-
CTUFABT HECKONbKWX CaHTU-
MeTpOB. OHKM OTAUHHO MPOBO-
AT ANEKTPUYECKWIA 10K, 11PaK-
THHECKN 6e3bIHEPLIMOHHLI.

B aram ropy ctanu uasecr-
HBl NogpobHOCTU NpoBeaeH-
HOM ONbITHO-KOHCTPYKTOPCKOH
paboTel [6]. B nepom 0Opas-
Le NpUeMHUKA MNPAMOTrc You-
nenus (pue. 18) nNpumeHeHs
opHa YH guamerpom 10 HM u
anvHon 500 HM  (MeHblunX
rabapuToB, Yem KIIeTKK HeKo-
TOPbIX EMPYCOB, B THICS4M pas
TOHLLLUE YenoBeyeckoro Bono-
ca). YcraHoBneHo, yto YH ny-
Tem cOBCTREHHBIX BuGpaL KA
HacTpauWBaeTCH Ha Nepenasae-
Mbli 110 apupy BY AM curHan
{noc 500 MIu}, ycunuBaet ero
fnaropgapa KBaHTOBOMEXaHU-
Yeckomy a3dpdekty U oTeyT-
CTBMIO BHYTPEHHEro COmnpo-
TUENEHUA W KOHBEPTUPYET B
konetanus 34, BOCNPOWU3EBO-

Puc. 18
a)

Karywxa

»

MaxaHeckim
COeaMHUTEND

Membpana

MocroaHHbe
MArHnT Bl

— Apmarypa

Membparna

Puc. 19

anmule AnHaMU4ecKon ronoekon. Me-
pepaya 1 Npuem Npoucxoauar Ha pac-
CTOSIHUM HECKONbKUX METPOR B nabtopa-
TOPHOM NOmeuwleHU, [lo3xe Ha OCHOBEe
¥H & ppyrom yHusepcuTete CLUA 110-
CTROWAK CyNepreTepOarHHLIN pagnuonpu-
emMHuK [3]. PaapaboTtunku yTREpXOAIOT,
4YTO era nerko RCTROWUTL B CORPEMEHHLIE
masiorabapuTHele YCTPOMCTBa, Takve Kak

CNyXoeUe annapaTu, MOSHALHLIe Tene-
GOHY 1 Op.

3eTTn GaHTa3npyeT, HTO HAHONPUEM-
HUK MOXET BbiTb MMINaHTMPOBEH NPAMO
B YeJI0BEYECKYIO KNeTKy (20 HM — camasi
manan knerka, 10 000 vm — pasmep
KPacHLIX TeneL, B kpoeu). B Syayiluem YH,

HeNOBEHECKOM Tene — CTUMyns-
TOPOB MO3ra, CEpALAa, MyCKYNoOB.

AyanoTexHuka., lMzeectHule
KOMNaHUH — paszpaboTinkn K
NPOU3EOANTENM TONOBHLIX Tene-
HOHOB Ha4anw BHNYCKaTb AWMHA-
MWUECKAE W3NY-aTenW, NOAY4YUB-
LLIME HAMMEHOBaHWE "apMATYPHBIX
ronoBhHelx  Tenegponos” {AlT).
Mpuoymann ux elle B 1920-x
rogax. Hexotopble obpasubl Takon
TEXHUKK CEPUIAHO RBINYCKanNu Ans
HYXKD CBA3W BO BPEMS BTOPOMN
MUpOEBOH  BOWHH. TexHonorws
TaKxe Haxoanna NPUMEHeEHWEe Kak
B YNMYHEX, TAK 1 AOMALLHMX MPOM-
KOTOBORMTENNAX.

COBpEMEHHHIE AOCTUKEHWUA B
M3FOTOENSHUU TelleOHHBIX Kall-
CIONER NO3BONAKCT BOMNOWAETH
Al'T B BUOE YWHLIX BRABALIWEN,
ofecneqmBaowmx XOPOLLYIO
BHELLHIOK 3BYKOUIONAUMIO n $n-
3UONUrMHECKMIA  KOMDODT  MnpK
npocnywmsanuu. Ormn4yalroics
OHW BUICOKOW YYBCTBMTENLHOC-
TEK, Npesbliwaowein 100 p&/MBT,
W WIMPOKOKW nonocoi oT 20 ao
16 000...20 Q00 I,

Ha pue. 19,a cxeMarndeckn
nzobpaxeH AIT B paspese.
COOCTBEHHO apMAaTYpPOI CNYXWT
nnockuii M-00pasHuiii Metannm-
YeCKUA MarHWTOMNPOBOA, HA OAUH
U3 CTEPXHEW KOTOPUro Hagera
3BYKOBas Karywka. Bzaumopen-
CTBrE apMATYPHOW KOHCTRYKUWK C
Uanyyalwen mMemopaHoin npo-
UCXOAUT Hepe3 MeXaHUYecKYyIo
TSry.

K Hanbonee LMPOKONONOC-
HbIM U YYBCTEMTENbHEIM OTHOCST
BanaHcHeie AT (BAIT). NpuHLMN
OeWCTBRMA 1 COeAMHeHMA 3ne-
meHToB BAIT cxematuyecku no-
KazaHe! Ha puc. 19,6. lNonynsap-
Hble B MUpPE ayUOTEXHUKK KOM-
NaHuK, TaKpe Kak MHIIoHCKas
AUDIO-TECHNICA, amepukaH-
ckne ALTEC Lansing, KLIPSCH,
SHURE u gp., npucTynunn K wux
cepuiiHoMy KU3roToBneHuic. Ha
puc, 19,8 NOKa3aH EHEWHWA BUA
OOHOMO K3 00Pa3UOB HOBHX W
HeAOPOrnxX akyCcTuHeckmx nanyda-
TENei.

BAlT okasanuce BOCTpebo-
BaHHBIMKW, TNpexae BCEro, -
Cpefie MOJIOAEXW: MHOTOYUCTIeH-
HUIX NPUBEPXKEHLIEB MOPTATUBHLIX
uudpposux MP3 nneitepos, mo-
BUNbHEX TenehOHOB, MyNbTHME-
AWMHLIX YCTPORCTE, nbutenei
BHICOKOKAYECTBEHHOMO 3BY4aHus
MY3BIKK® "Ha Xoay~. K HumM Npo-
ABNAIT NOBLIWEHHHIK npodec-
CHOHaNLHLIA KMHTepec oneparo-
pul DanbHER CBA3W, CTyAwnn 3BY-
KO3aNucK, AVaxen.
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OCHOBOM CpenCcTB KOMMYHWKaUWKW, a B

Pegariop — A. Myxainos,
MANIOCTRELIM IDEROCTAEHEHE! AETOPEI



Jdsonouns annapartypbl

Bupeo3anncu Gumpmol SONY
10. NMETPOIIABJIOBCKUMH, r. Taranpor

ocne Bbinycka VHS Ha pbIHOK UHXEHEe-

pbl SONY BHUMATENLHO N3Y4UNN YCT-
porictBo BM KoHkypeHTOB 1 6blin nopa-
XEHbl. 3anaTeHTOBaHHbIE TEXHONOMNU U
Hoy-xay SONY, koTopbiMn OHa CBOGOOHO
[enunack CO CBOUMMU NapTHepamu, Obinn
npuMeHeHbl B annapaTtax VHS.

Hauanacbk nssectHas "BovHa" ¢popma-
ToB. MNoaunums unerHa U-matic group K. Ma-
uycutol Gbina OBOWCTBEHHOW. B KOHLE
1976 r. H. Kuxapa n M. Ubyka nocetmnu
ronosHoi o¢puc MATSUSHITA (PANASO-
NIC) B Ocake C Lenbio NPUHATUS OKOH4a-
TENBHOrO PELEHN O eauHOM d¢opmare
Buaeosanmen. OTkpbinu kpbiwkn BM VHS

1/60...1/2000 c, ctepeoMukpodoH, Bpa-
warwascs ctmpatoulas ronoeka. B anna-
pate peann3oBaHbli OCHOBHbLIE aBTOMaTu-
yeckue GyHKUUK, NpUCyLLnE U COBPEMEH-
HbiM KamMepaMm. Bo3MoxHOCTN ee TaKOBbI,
4TO BMONHE AONYCKaloT NpodeccuoHanb-
HOE NPUMEHEHME.

Euwle oOHUM HOBBIM KOHCTPYKTUBHBLIM
peweHuem ona BK MoXHO Ha3BaTh coune-
HSEMblE KOHCTPYKLIMK, COCTOSILLME N3 Ka-
MEPHOW FONOBKW WU CHUMaemoro BM
(Dockable Recorder). CouneHseMblii kam-
kopaoep SONY-CA-10F (puc. 15) noseo-
NAET CTbIKOBAaTb C KaMepHOW rONnoBKOW
EDP-10 cHumaembie BM ¢opmartos

oboux popmatos. C 1988 . SONY u cama
cTana BbinyckaTb annapartypy o6ounx ¢op-
MatoB, Tak kak crnpoc Ha VHS B Mnpe Obin
4YpPEe3BblHaNHO BbICOK.

Ewe B camMom Hausane ¢opmaTtHbiX
"BovH" SONY npuctynuna k paspaboTke
CUCTemMbl BUAgeo3annmcm HOBOro nokone-
Hus. XoTa "wkony Knxapbl” 3akpbiny, a ee
COTPYOHUKN  MOAy4Unn  nepepbiliky,
M. UbGyka BCKOpE Npu3Ban nx Ana pelue-
HWS HOBbIX 3834 MO PE3KOMY NOBbLILLEHUIO
NAOTHOCTU 3anucy Ha neHTy. MNop, pyko-
BoacTBo H. Kuxapbl npueneknu MuHopy
Mopuwo (Minoru Morio) u3 "TeneBu3noHHO-
ro” otoena (Television Business depart-
ment) co ceouMU coTpyaHukamu. Mpynna
M. Mopro nonyanna 3apaHue paspabo-
Tatb KacCeTy pa3mMepoM C OOblHHYIO 3BY-
KOBYIO KOMMNaKT-KacCeTy.

B Havane 1979 r. o6pasoBanu rpynny,
HasBaHHyI0 "npoekT 80" (Project 80 Team),
nepes KOTOpOU MOCTaBUAWM LEenb paspa-
60TKM annapaTypbl HOBOIO NOKONEHUS ANS

n Betamax. MHeHue K. Mauycutbl 6bino  U-matic, Beta- 80-x ropoe. B

oTkpoBeHHbIM: "C Gonblo B cepaue mHe max, ED-Beta, AHBape 1980 .

npuoeTcs oTkasatbes oT Betamax, B VHS VHS/S-VHS - e nccnepoBa-

MEHbLUE KOMMOHEHTOB, Mosi komnaHus (MATSUSHI- - _," TeNnb U3 oTge-

nomkHa Bbibpatb NpoaykT, kotopeii mo- TA—PANASO- N”“m})\}))‘ neHus nony-

XeT 6bITb U3roToBneH no 6onee Huskum  NIC n JVC). ' NpoBOAHNKOB

' Kasyo Weama

~ “ ~— -~ (Kazuo lwama)
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LeHaMm, He3aBUCUMO Ha CKOJNbKO, SONY ewe B Hauane 70-x rogos.

100 neH nnn 1000 weH 3a eguHULY”. UHxeHepbl "npoekta 80" B TeueHwne

3TN cnoea Cranu pelanumMm B YeTbipex nocneayouwnx Mecsues "6e3

nobepe VHS. O60WTW ruraHTCKuin . cHa 1 oTabixa” paboTanu Haz HOBOM
KOHLLEPH 0Ka3anocb HEBO3MOXHO. BK.

dopmatr Betamax nopaepxanu 1 Bot B mione 1980 r. Ha npecc-

TOSHIBA, SANYO, NEC, AIWA, PIO- . ® - KOH(pEpEeHUMaX, NpoLliealmnx OAHO-

NEER. B gpyrom narepe 6binu JVC, . BpeMeHHO B Tokuo u Hbeio-UNopke,

MATSUSHITA (PANASONIC), HITACHI, * . 6bina npepcraBneHa Hoeas BK Ha

MITSUBISHI, SHARP, AKAI. O6e rpyn- * ‘ ~Na S maTpuie N3C u ¢ kacceToi, B KOTO-

Nbl Ha4Yanu arpeccuBHYyO CTpaTterunio POV MCNONL30BaNU NERTY LWMPUHON

NPOABUXEHUS U3OENUA Ha PbIHOK, 8 MM ¢ BpemeHemM 3anncu 20 MuH.

HEMNpepbIBHO paspabaTuiBas  BCE = = Cuctema nonyynna HaseaHue "Video

HOBble NpoaykThl. Yxe B 1979 . npo- M Movie". Ctano o4eBnaHO, 4TO caenaH

1n3BoAcTBO BM B HAnoHun pocturno FMraHTCKUA CKayYoK B TEXHONOMMUW.

2,2 MIH.

SONY paspabotana ¢popmat ED-Beta,
obecneynBaomMin CyLleCTBEHHO Nyylune
XapaKTEPUCTUKU MO CPABHEHUIO C MPOTO-
TunoM. Ans ¢opmarta G co3padbl
MOHOGno4HbIe BK BeECbMa BLICOKOMO KNac-
ca. Mogens EDC-55 (puc. 14) ¢ matpu-
uwamm M3C puametpom (2/3)" obecneun-
Bana ropu3oHTanbHoOEe paspeLleHne CBbl-
we 550 ten. B BK nmetorca pecstukpar-
HbIA CbEMHbIN BapuooGBLEKTUB C nepe-
MEHHOWN CKOPOCThLIO MacluTabupoBaHms,
¢dokycHble pacctosHus — 10,5...105 mm,
3NEKTPOHHbIA  3aTBOP C  BbIOEPXKOWN

Oxonyanwe.
Hauano cm. B "Paguo”, 2009 Ne9

CropoHHukM VHS ycrnelsHo npueneka-
N1 BCE HOBbIX YHaCTHWKOB, aKTUBHO
NnocTaensN CBOK npoaykuuio B EBpony n
CLUA Ha ocHoe OEM (Original Equipment
Manufacturer — camocTosTensHbili NPo-
1“3BOAUTENbL 060PYAOBAHNS, BKIIOHAIOLLNA
B CBOW n3zenusa c60poyHbie y3nbl 1 610Ku
apyrux npoussoauteneit). Y Hac B o6uxo-
e k OEM nopxoouT TepMuH “OTBEPTOY-
HOE MpOon3BOACTBO". HNOHCKME GUPMBbI
MOCTaBNANN E€BPOMNENCKUM U aMepuKaH-
CKUM KOMMaHWSIM MPakTU4eCKn BCIO
OCHOBHYIK "HauuHky" BM. CTOpPOHHWMKMN
Betamax nocreneHHO yTpaunBanu no3u-
umn. B pesynbtate TOSHIBA, SANYO un
NEC Havanu sBbinyckaTb annapartypy

A. Moputa n K. UBama, npucytcrt-
BOBaBLUMNE Ha Npecc-KoHdepeHLun, obpa-
TUANCb K NOTEHLMANbHBIM N3rOTOBUTENAM
C NpennoxXeHnem BbipaboTaTe €OUHbIN
craHgapT 3anucu Ha neHTty 8 mm. SONY
peLwsnna He BbinyckaTb BK HoBoro ¢opma-
Ta 5 NeT OO0 OKOHYATENbHOrO MPUHATMA
craHpapta, 4tobbl HE AONYCTUTL HOBOM
"dopmartHon BoWHbI". B 1981 . SONY,
MATSUSHITA (PANASONIC), JVC, PHILIPS
co3pann koMuteT no paspaboTke CTaH-
naptos 8 MM. B mapTe 1982 r. aToT kOMIK-
TET npeBpaTuncs B rpynny ns 122 komna-
HWiA (BnocnencTeun 127), N3BECTHYKD Kak
"8 MM BNaeo koHdpepeHLma” (8 mm Video
Conference). Ctanpapt Ha ¢opmar Video
8 ytBepanna MIK B 1985 r. OcHoBHblE ero
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nonoxenns n ocobenHoctn BK Video 8
paccMoTpeHs! B {4, 5].

B 1978 . noppaspeneHne marpul,
N3C, Boarnaensemoe Curewokn Oxun
(Shigeyuki Ochi), nepewuno ns nccnegosa-
TENLCKOrO LIEHTPa Ha 3aBof, B I. ATcyrn. B
HosGpe 1981 . rpynna M. Mopuo 3asep-
wwuna paspabotky npototuna BK 8 mm.

"Puc. 17

Puc. 18

3TuUM OBYM rpynnamM nopysnnu noaroto-
BUTb MPOMBILWNEHHbIN BbINYCK BK HOBOrO
¢dopmara. 3anyck Npon3BoAcTBa Npenga-
puTenbsHO HameTunu Ha 8 aerycra 1984 r.
Jlo aToro cnepoBano pPewunTb ewe OOHY
npobnemy: cyuiecteyrowme Matpuis N3C
obecneunsanu paspeleHne 190 000 nuk-
ceneri (nkc), a Tpeboanocb xoTs Obl
250 000. XXenas NpooeMOHCTpUpoBaTb
HaunBbICLLEE KauyecTBO n3obpaxeHus, na-
BaeMoe Hoeo BK, M. Mopuro npeaycMoT-
pen npumeHeHue B Het Tpydku TRINICON.
OpHako M. Mopu3oHo, 3aM. pykoBoaMTe-
ns otaena nonyrnpoBOAHWKOB, MOCTaBus
nepen rpynnoi C. Oxu 3apa4vy paspabo-
Tatb matpuuy N3C ¢ paspeweHnem
250 000 nkc. U ata rpynna B HEBEPOSITHO
KOPOTKUI CPOK ee nonyyunna.

8 siHBapa 1985 . Ha npecc-koHepeH-
LN, NOCBAWEHHOW npeacTtasneHnio BK
CCD-V8 (puc. 16), xypHanucTsl 6binn no-
paxeHbl BbICOKUM KauyeCTBOM Mn306paxe-
HMS, a 21 AaHBaps KamMKopAep BLINYCTUNN B
npopaxy B AnoHuu no ueHe 280 000 neH.
310 6bin OTBET "Npoekta 80" Ha NpU3bB
M. N6ykn 0 [EeCAaTUKPaTHOM yBENUHeHUn
nnoTHocTu 3anucu. Noaxe cozpann 6onee
npocTyio n pewesyio moaens CCD-M8
(pmc. 17) n ee BapwaHT Ansi NOABOOHBIX
cbeMok SPK-M8 (puc. 18). OpgHako oHu
HE UMENU LMPOKOTO KOMMEPYECKOTO YC-
nexa ns-za mMano ¢QyHKLNOHaNLHOCTU U
OTCYTCTBUS pEXUMa BOCMPON3BEAEHUS.

MNpencrasneHune CCD-V8 Bcnonownno
apyrve pupmet. JVC BbINycTUNa KacceTy
VHS-C, a Bckope u kamkopgep VHS-C,
nocsie 4ero Havana kamnaHuio No 3aBoe-

BaHUIO NOAOEPXKN APYrnx npon3soamre-
neun. Kamkopaep JVC okazancs MeHblue
no pa3mepam, 4em CCD-V8, noatomy Bce
nanbHenwme yennua SONY Hanpasuna Ha
pa3paboTky HoBoW BK, npuBnekatensHowm
nona nokynarenew. Bein NpoeefeH onpoc
Bnanensues BK ¢ uenbio BoifBNEHWS Npn-
4UH nx NpuobpereHns. B pesynsrate Bbi-
ACHUNOCH, 4TO BONLLUIMHCTBO BNaaenbLEeB
ncnonb3ytoT BK BO Bpemsi KaHWKy”n, oTnyc-
KOB, B NyTeLeCcTBMNNAX.

Puc. 19'
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panca. MNpu 3aToM BeaywMe AMOHCKUE
¢$unpmbl Nnponseoannu BK co 3Hauutens-
HOW flonei CO6CTBEHHbIX KOHCTPYKTUBHBIX
U CXEMOTEXHUHECKUX PELLEHWU, OCTaNb-
Hble — MNPEeuMYLWECTBEHHO Ha OCHOBE
OEM.

K OCHOBHbIM SiINOHCKUM NPON3BOAMUTE-
nam BK, nopnepxaswum ¢opmart Video
8, otHocsTca CANON, HITACHI, SANYO n
SHARP. Beinyckanu nx u HekoTopuie apy-
rue anoHckmne Gupmel, Hanpumep FUNAIL
Moxanyi, cHavana egMHCTBEHHLIM He
ANOHCKUM MpPOU3BOAUTENEM ObiN 1OXHO-
Kkopewncknit koHuepH Gold Star (LG). MNo3-
Xe K Hemy nipucoenuHuncs SAMSUNG.
M3 eBponeckux nponssogutenen, npo-
OyKUMIO KOTOpbIX npopasanu B 1990 r,
cnepyet otMetuts AMSTRAD, BLAU-
PUNKT, GRUNDIG, JTT-NOKIA, LOEWE,
METZ, SABA, SIEMENS (MHoruve uns
nepeyncnenHblx GupM Beinyckanu u BK
VHS/VHS-C).

B 1989 r. SONY aHoHCcupoBana Moam-
dukaunio popmata Hi8, a yxe B 1990 .
Ha €eBpOMnenckuin pbiHOK noctynuan BK

BbICLLEro knacca atoro ¢popma-

ooog « DU.U .
- is
xlafsl _mmm [a

e
g

Puc. 20

Tta CCD-V5000 n CANON-E800
[6]. B 1998 r. nosiBUNNCL MOAM-
¢unkaumn Video 8-XR, Hi8-XR ¢
yBenuueHHbiM Ha 10 % paspe-
LEHWEM MO ropunsoHTanu. Oue-
BWOHO, nocneaHeli moamduka-
unen BOCbMUMUNIUMETPOBLIX
dopmaTtoB cTan uuppoBoi
¢opmar Digital 8 (1999 r.), pa-
6oTaowmii B LMGPOBOM 1 aHa-
NIOrOBOM pexuMax Ha 06bIYHbIX
kaccetax Hi8.

Henb3a He OTMETUTL PONb

B SONY B cospaHum BK n gpyro-

ro obopynoBaHua Bellatenb-
HbIX ¢popmaTtoB. B 1974 r. 3a-
BOZ B I. ATCyru nocetun suue-
npe3angeHt CBS (oaHoin un3
KPYNHENLWNX TenekoOMnaHum

31 man 1989 r. SONY npenctasuna BK
CCD-TR55 — B TO BpeMsi Camyt0 ManeHb-
Kylo 1 nerkyto B Mmupe (790 rpamm) — oo
Hayana neTHUx OTNyckoB. 21 nioHs HoBas
BK nosBunace B npogaxe no ueHe
160 000 weH. Bnepeoie SONY nposena
PEKNAMHYIO KaMnaHuio nepepn, Hayanom
MaccoBoro npoun3eopctea. Ha Tenesu-
LEHUM NPOLLNN pEKNaMHbIE PONINKK C NO-
nynapHoOW aktpucon Auyko AcaHo
(Atsuko Asano), 4TO BbI3BANO LUKBAN
3akas3oB. Cnpoc Ha CCD-TR55 3Hauu-
TENbHO MPEBLICKUN NPeAnoXeHne. 3anac
B 50 000 BK pacnpomanu 3a aBa [HS.
MpounsBoacTBO HE YOOBNETBOPSNO CNPOC
uensix Tpyn mecaua! (ans AnoHnn Hese-
posTHO). Manble pa3mepbl BK 1 peknam-
HbI ponuk Auyko AcaHo ¢ nacnoptamu B
Kagpe Bbi3blBanu y nokynartenen onpe-
AeneHHble accounaunn: nlagn NocTto-
SIHHO cnpawmeBann "nacnopTtHoie” BK. B
pe3ynbrate UM Jann COOTBETCTBYIOWIEE
Ha3BaHwe — "passport-sized” camcorder
(puc. 19). 3a stoT nponykt SONY nony-
yuna rpaH-npu 3a nyyqwuin An3amH ot
MuHucTepcTBa MexXayHapoaHOW TOProB-
nn cpeoyn 4000 ToBapoB BCEX oTpacnemn
NMPOMbILLNEHHOCTWN.

Bonee uem ypauHui “ctapt” CCD-
TR55 BbI3BAaN 3HAYUTENLHBLIN WUHTEPEC
APpYrnx GUpM, B TOM HUCNE EBPONENCKNX
N amepukaHckux. MNoTok Mopenein pas-
JIMYHBIX KOMMNaHW HenpepbiBHO pacLun-

CLUA) Oxozedp Dnaeptu
(Joseph Flaherty). Llens Bu3uta cocros-
Na B OLeHKe BO3MOXHOCTU pa3paboTku
BK U-matic, npurogrHoro gna uenen
BewaHus. ®naeptn xoten nonydnts BK
C KauyecTBOM u3006paxeHus, Kak Yy
16-MunnuMeTpoBbiX KMHokamep. CBS
HamepeBanacb NPUHATbL y4acTue B pas-
paboTke HoBol BK coBmecTHO ¢ SONY.
PeansHo CBS yxe ucnonbzoBana BK
U-matic, Hanpumep, BO BpemMs BU3UTa
npe3ngeHta HukcoHa B MockBy B
1974 r., n en Torpa yoanoce natb marte-
puansl B 3puUp paHbLLe KOHKYPeHTOB. HO
Tak kak ¢popmar U-matic nmaHavyanbHo
paspabaTbiBanu kak ObITOBOW, MHOrune
XapakTepUCTUKU He YOOBNETBOPSIN
TpeboBaHNAM BeEwwaHNA.

M. MOpn3oHO, CTaBWWI Hayanb-
HUKOM OTAENeHUA Buaegoannapatypbl, He
xoTen BTarueate SONY Ha pLIHOK CTyOuWl-
HOM TenesewaTensHOU TexHUKKU. OoHako
nop, Hanopom ®naeptn cornacuncs
B3ATbL Ha ceba npoekt. OH npurnacun
Macatokn TakaHo (Masayuki Takano) u
LPYrMX UHXEHEPOB U 3asBun: "H pewwmn
coTpyaHuyaTk ¢ Pnaeptn n3 CBS u xouy,
yT06bl Bb popatotanu U-matic ons
uenein TeneBewaHua B TEHEHUE OAHOIO
ropa”. UHxeHepbl C U3yMNEHMEM CMOT-
penn Ha HayanbHuka, Befb OOGbIYHbIN
LMK pa3paboTkyM HOBLIX MPOAYKTOB B
SONY cocTtaBnan pgBa fopa, a
U-matic paxe He 3aayMbiBany ons BeLla-



Husi. Ho pelseHne 6b1no NpuHaTo. MHxe-
Hepbl CBS perynapHo npuesxanu Ha 3a-
BoA B I ATcyrn n 6ecKkOMMpOMUCCHO
CTPEMUIUCH NONYHUTL UAEANbHLIA NPOo-
AYKT ona tenesewlanus. B 1976 r. nocne
6onee 4yeM ropa HenpepbiBHOW paboThl
annapartypa U-matic ans tenesewaHus
cepun BV cTana peanbHOCTbIO
(puc. 20).

rONOBKOW, 4TO, KOHEYHO, HEey06HO. MHOo-
rme TenekomnaHum ctanu obpawlatbes K
SONY c noxenaHusmn cospatb 6Gonee
koMnakTHyio BK. U Takue paspaboTku
Hayanu, NPUYEM Ha OCHOBE TaKOW Xe, Kak
n B 66iToBOM popmarte Betamax, kacce-
Tol. B anpene 1981 r. Ha BbicTaBke NAB

B koMnnekT annapartypsl BXOQUNU
nopTaTneBHble U CTaumnoHapHbie BM,
MOHTaXHble CUcTembl. Ux npuMmeHe-
HWe OTKPLUIO HOBLIN MeTop 06paboT-
KW BUAEOMarepuanos, MNONy4UBLUINIA
Ha3saHne ENG (Electronic News
Gathering — anexkTpoHHbIA c6op HO-
Bocten) — ™Meton MopusoHo-
®naeptn. Mcnonb3ys 3TOT METOL,
BeELlaTenbHble TENEKOMNaHum Morn
3HaAYMTENbHO OonepaTuBHel roToBUTb
HOBOCTW gnsi apupa. B oueHb kopoT-
KOoe BpemMsa Nno BCEeMY MUpy Haqancs
nepexopn, BewaHns Ha meton ENG, a
TenesBewarenn cranu akruBHo Mo-
kynatb o6opyanosaHne U-matic SONY.

B oTnnuune o1 penopTaxHoro cbhe-

LLOB, OH CTan cTaHpapToM pne-¢akro,
3axBaTnB 95 % puiHka. OcHoBOW 3TOrO,
0O4EBUOHO, OblN BNe4aTNaloWwmnin pesynb-
Tat goBepus, HakonneHHolh SONY npu
BHegpeHun annapartypsl U-matic B Hava-
ne 70-x ropos.

Brnocnencteun MATSUSHIA (PANA-
SONIC) nonuiTanacs MNOTECHUTb
Betacam, paspabotaB HoBbIi ¢op-
mat MIl, ncnoneaywun metannu-
3UPOBAHHYIO JIEHTY AJ15 NOBbILWEeHWRA
kayectBa u3obpaxeHus. OpHako
SONY otBeTuna paspaboTkoir cob-
ctBeHHoro ¢opmara Betacam SP
(Super Performance) Takxe pnns
paboTbl € MeTannM3upoBaHHbLIMU
neHTamMu, COBMeCcTuMoro c¢ Beta-
cam. lMepeoiM BM ¢opmara crtan
BVW-505, npencrtaBneHHbili ¢pup-
moi B 1986 r. O6opynosaHue Beta-
cam SP wwupoko Mcnonb3oBanu B
60NbWMHCTBE KPYMHbIX TEnekomna-
HUW MMpa [0 Havyana HblHEeWHero
Beka. Ero npouseoguna He TONLKO
SONY, HO n gpyrue ¢pupmel, Hanpu-
mep, BOSCH & SIEMENS, THOM-

MouyHOro o6opynoBaHNS PbIHOK CTy-
OWAHOW  BeLlaTEeNnbHOW TEXHWKWU 3a-
KpbIBaNu rmraHTel 0Tpacnn — KOMMaHnm
AMPEX 1 RCA, nmeBwne aBaguarmnert-
HUI ONbIT paboTul. Ha TOT MOMEHT CTy-
nnnHele BM, paboTaBliuve Ha neHTe
WwpuHon 2", BbiNKM OYeHb AOPOrMMU K
rpoMo3aoknmKn. PaaMmepbl Kaxaoro — kak
y ABYX 60NbLUNX XONOAUBHUKOB.

Buixog, SONY Ha pbIHOK CTyauHOro
obopynoBaHus npegnonaran 3axsart ero
yactn y AMPEX n RCA, 4to 6bino coenatb
oveHb TpyaHo. OgHako M. MopuaoHo on-
penenun cnoco6 poctuxeHus uenu: "Ec-
nM ™Mbl cobupaemcs BbIATU Ha 3TOT
PLIHOK, TO AO0MXHbI GbITb Nyylwmmn®. B
1976 . SONY npepncrasuna CTyaWAHBINA
BM, patoTtaBLunii ¢ NneHTon wupnHon 1.
Ero pasmepbi Gbinn NpPakTU4ecku BTPOE
MeHblue CTapbix annapartos. M. Mopu-
30HO NpenacTaBun Hoebii BM Bewarens-
HbIM TenekomnaHusMm. OfHako noHuma-
HUA HE BCTPETWA, a 'y pykoBoacTea SONY
BO3HUKNM COMHEHWS MO NOBOAyY 3anycka
HoBOro npopykrta. Torma M. MopusoHo
NPUHAN  pPeLleHne MOAEPHU3NPOBATH
060opynoBaHNe TeNneKkOMMaHwuiA, MoxXe-
NaBLUNX KYNUTb HOBYKO TEXHUKY MO ONTO-
BbiM UeHam. [puem cpaboTtan, MHorve
TenekomnaHum CLLA Kynunu annaparypy
SONY.

3arem M. Mopu3oHo cocpenoTounn-
Csi Ha BOMPOCE NPUHATUS EAUHOIO CTaH-
napTa 3anncu Ha OAHOOIOMMOBYIO NEHTY.
Mocne [NUTENbHBIX NEPErOBOPOB C
AMPEX ero npuHsinn. B pekabpe 1977 r.
HOBOW TEXHONOMMN NMPUCBOUAN Ha3BaHNe
"omera” (Q). Annapatbi cepun BVH npo-
n3eoactea SONY, ocHoBaHHbIE Ha ¢op-
mare C no knaccudbukaumm SMPTE
(Society of Motion picture and Television
Engineers — 06L1ECTBO MHXEHEPOB KUHO
n TeneengeHns), obecneunsanu "¢HoTo-
rpadunyeckoe” Ka4ecTBo usobpaxeHus
Nnpyu HU3KOW CTOUMOCTU. Annapartypa
cepyn BVH Hayvana akTMBHO 3aBOEBbLI-
BaTb MUP, CTaB akTU4eckn crtaHpapr-
HOW pne 3annucu Ha OAHOLOIMMOBYIO
NEHTY.

BK npodeccuonansHoro dopmarta
U-matic 6binM BCce Xe O0BONbHO Tpo-
MO3KUMU U K TOMy Xe Tpebosanu Ka-
6enbHOro coeamHeHns BM ¢ kamepHon
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(National Association of Broadcasters —
HauMoHanbHaa accouuauua sewarenem
CLWA) SONY npopemMoHcTpupoBana
MoHoGnouHylo BK BVW-1  (puc. 21)
HoBoro ¢opmarta Betacam (BbiCTaBky
NAB B Jlac-Berace npoBoasiT €XerogHo).
B 10 xe BpeMa MATSUSHITA (PANASO-
NIC) BuinycTuna annapartypy ¢opmaTta
M, Takxe paboTalollyio Ha KacceTtax C
NeHTOoU WupuHow (1/2)". BHOBL Hazpeea-
na KOHKypeHuus ¢opmaTtoB. Tem He
MeHee Mpu NageHun Npopax annapary-
pbl Betamax Habniopancs HEYKNOHHbIN
pocT cnpoca Ha Betacam. B kOHLE KOH-

SON. Komnanuam MATSUSHITA
(PANASONIC) n JVC Tak n He ypanocb
notecHnte SONY B cekTope BeLlaTtenb-
Horo o6opyZoBaHWs BLICLWIEro Knacca.
OpHako B cpeHvx U manbix TeNnekomna-
HUsX, B TOM uncne u B Poccuu, 6bina Haun-
6onee pacnpocTpaHeHa CbeEMO4YHan n
MOHTaxHasi annapartypa UMeHHO ¢upM
MATSUSHITA (PANASONIC) n JVC ¢op-
mata S-VHS.

O3HaKOMUBLLUCH C UCTOPUEN PasBu-
Tns Buoeosanncu ¢pupmbl SONY, Henban
HE OTMETUTb BAUSIHUE "HENOBEYECKOro
dakTopa” Ha HEKOTOPLIX K/IHOYEBLIX 3Ta-
nax Nyt GuUPMbl K MeXayHapoaHOMY
npuaHanuio. Hanpumep, WUPOKOMY
BHeapeHuio BK ¢opmara Video 8 pan
TOSNOK PEKNIaMHbIA BUAEOPONUK C yda-
CTUEM 4PE3BLIYANHO MNOMYNAPHOW B
AnoHun knMHoakTpucel Auyko AcaHo.
Moespnka Buue-npesngeHta CBS Ha
3aBog B . ATcyru dakTuyeckn npep-
onpegennna BO3MOXHOCTb ans SONY
BbITN Ha 3aKpbiTbl PbIHOK BELlaTenb-
HOro TeNneBM3NOHHOFO o0BopynoBaHUA
(a paHbwe ¢punpma nbiTanacb BbIATU Ha
PBLIHOK NPOo¢EeCCUOHaNbHON 3BYKOBOM
annapatypbl, Ho 6e3ycnewHo). WUc-
cnepoBatensckue paboTbl NO LU POBOWA
Bugeosanncu SONY Hauana B 1977 r.,
ooHaKo 3TO — TeMma ans gpyrou
cTaTbu.

3a ceowo uctopuro SONY HeoaHOKpaTHO
CTaHoBMNaCb NaypeaTtoM MNpPeCTUXHOWM
npemun Emmy Awards, B 4aCTHOCTW, 3a
paspaboTtky U-matic, C-VTR, Betacam, D-2
(undposbie popmatsl). B 1995 . pupma
nonyuyuna ceoto 20-10 Emmy (puc. 22) 3a
paspaboTky Digital Betacam.

NUTEPATYPA

4. NMeTponasnoBckuii 10. BupeorexHuka
¢dopmara VIDEO-8. — Paaguo, 1998, Ne 2, c. 8, 9;
Ne 4,c. 10, 11,

5. Nerponasnoeckuit 0. Bupeokameps:
¢dopmarta 8 Mmm. — Paano, 2003, Ne 3, c. 7—9.

6. Xecun A., Nypeuu K. CoBpeMeHHbie Bbl-
TOBblE Buaeokamepbl. — TEXHUKa KWHO U Tene-
supenns, 1991, Ne 6, c. 54—58.

Penaxrop — A. Muxaiinos,
MAMNIOCTPALMY NPEOCTaBIeHb! aBTOPaMu
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YeTbipexkKkaHanbHbIN YCUJIUTEND
onsg pomawHero teartpac nay

nnenepa LG

Ir. BOPOHLOB, r. Bopucornebck BopoHexckoi 0671.

Ycrposcreo npegHasHavyeHo Ans yCuNeHnss MHOrOKaHanbHbIX 3BY-
koBbIx curHanoB or DVD nnesiepa um cnyTHUKOBOro pecumeepa.
Ycunurens BoInonHeH Ha MUKPOCXeMax, No3Tomy He TpebyeTt Hana-
XHNBaHns, y,q06eH B 3Kcnnyarauyunn v MMeer JOoCTaro4yYHO BbICOKHe

TeXHNU4YEeCKNe XxapakKkTepnuCTnKu.

¥ T pu pa3paboTke N N3roTOBNEHUMU YCT-
i 4 poiicTBa aBTOp UCXOOUN M3 Creayro-
KX cooBpaxeHnin.

Mpwn 3kcnnyatauumn AOMallHEro KWUHO-
Teatpa (AK) xenatensHoO ynpaenatbe UM C
nyneta ¥, a ux B 6uiTy Habupaetca no-
BOSIbHO MHOrO. B 3TOl KOHCTpyKUMKM yn-
paBneHne OCYLLIECTBNNETCH € nynbta AY
DVD nneitepa, MCnonb3ya KHOMKK ynpas-
NeHns TeNneBnN30poM (CM. ¢poTo Ha puc. 1).

OT "cTapbix AOOPbLIX BPEMEH" Y MHOTMX
OCTanuCb pas3nuyHble KONOHKKU N OUHAMN-
4Yeckue rosIoBKM, KOTOpble U BbIBPOCUTH
Xanko, U NPUMEHUTL Hekyaa. MNonynspHble
B cBoe Bpema AC 35AC-01 unu nx moamn-
puUKaLMn € YCNeEXOM MOXHO NMPUMEHUTL B
ka4ecTee ¢poHTanbHuIX. B 3TOM cnydae
cabsydep CTaHOBUTCA HEHYXHbIM, @ B Ka-
4YECTBE LIEHTPaNbHOMO FPOMKOrOBOPUTENS
C YCMEXOM MOXHO ucnonb3oBatb AC Tene-
BU30pa, TeM Bonee yto MNAY ectb y Bcex
COBPEMEHHBIX TENEBU3OPOB. HenuwwHe
3aMETUTb, YTO KAYECTBO AMUCKOB Ha PbIHKE
oCTaBngeT xenarb Nyywero. MHe nonaga-
nucbk pucku dopmarta 5.1 (ocobeHHo €
nepeBoaOM Ha PYCCKUI 3bIK), MPU BOC-
MPOU3BEAEHUN KOTOPLIX 3BYK LEHTPaNb-
HOro KaHana npuxoamnocb Boo6LLE Bbi-
Kmoyatb. MpyY UCKNIOYEHUN LLEHTPANLHOIO
kaHana n cabrydepa (B HaCTpolkax BOC-
npounseeneHns DVD) 3BykoBas nHgpopma-
uusa pacnpegensieTcs mexay ¢QpoHTanb-
HbIMK KaHanamm.

M3BECTHO, 4TO M3-3a OCOBEHHOCTel
CTPOEHMA CNyXOBOro annapara 4YenoBeka
nokannsauusi 3ByKOBbIX 06pa3oB B CTEPEOD-
naHopame NPoOUCXOOUT B CPEAHEHACTOTHOM
nnana3soHe. No3ToMy B Ka4eCTBE TbiNOBLIX
MOXHO WCMONb30BaTh MPaKTUHECKU Nio-
6ble LUIMPOKONONOCHBIE AUHAMUYECKUNE O~
JIOBKW B @aKyCTUHECKOM OOPMNEHNN.

3ameqeHo, 4To xoTs 0o6a UCTOoYHUKa
3Byka (TV TioHep n DVD nneitep) — und-
POBbLIE C @HANOroBLIMU BbIXOAaMU, TEMOP
Yy HUX BCe-Taku pasHbii, NO3TOMY Ha-
CTporikun Tembpa 6biNo peleHo caoenatb
A9 KaX[A0ro UCTOYHMKA 3BYKA HE3aBUCU-
MbiMu. B dopmate 5.1 HOMWUHanbHbie
YPOBHU 3BYKa BO (PPOHTANBHBIX U ThINTOBbIX
KaHanax AOMXHbI ObiTb NPUMEPHO OanHa-
KoBbiMU. B ¢popmate xe 2.0 TeinoBble Ka-
Hanbl UCNONb3YIOTCA B Kayectse “noa-
CBETKU", NO3TOMY YPOBEHDb B 3TUX KaHanax
nonxeH OblTb MOHUXeH. Perynupoekin
6anaHca Takxe nosiXHbl 6GbiTb HE3aBUCK-
MbIMW OT pexumMa paboThbl.

Bo MHOrnx mectHocrsix, 0co6eHHO B
rnyObuHKe, KayecTBO 3NEeKTPOCETU MOKa
eLle OCTaBnsAET Xenatb ny4ywero. Brezan-
HOEe OTK/HeHKe 1 ewle 6onee BHe3anHoe
BK/IIOYEHWE CBETA, Nepekoc ¢as, npoTeka-
HWE NMoTosNKa U T. M. NPOUCLLIECTBNSA HABO-

[OST Ha MBICTb, YTO OCTaBNSATb 3NEKTPONPU-
60pbl NOCTOSIHHO BKMIOYEHHLIMU B CETb
HeuenecoobpasHo. XOTA MHOME yXe nNpn-
BbIK/IN K TOMY, 4TO NofobHbie yCTpoucTBa
NMOCTORHHO rOTOBLI K ynotpebneHuio, T. e.
HaxoaaTCs B AEXYPHOM pexume. Moatomy
6bIN0 NPUHATO peLLeHne, MOMUMO AexXyp-
HOIO PEXMMA, UMETb BO3MOXHOCTb MNOJTHO-
ro otknodeHna 1K or cetn. A cneumansHo
ons 3abblBUMBBIX BBEOEH OTKMOYAEMbIA
TanmMep nutaHns. Kpome Toro, npu Haxox-
IEeHUN YCTPOCTBA B LEXYPHOM pexume
CBbILWE 5 MUH NPU BbIKIIOYEHHOM Tanmepe
Ha 3KpaH Aucnnes NepuoamMyeckn BbIBO-
ouTCA yBeOoOMNeHMe O TOM, 4TO TaliMep
BbIKJIIOYEH U, CNeaoBaTenbHO, YCTPOUCTBO
HEOBXOAMMO BLIKIIOHUTL NPUHYAUTENBHO.

Ynpaenenne AK nomkHo ObiTb Makcu-
MasnbHO MPOCTHIM, @ UHANKaUWs aucnnes —
NMHPOPMATUBHON N UHTYUTUBHO MOHATHOWN.
MoaToMy peLwieHo OnepaTUBHO YNpPaBnsTh
nepeknoyeHnemM pabovero n OexypHoro
PEXMMOB, PErYNNPOBKON OOLLEN MPOMKO-
cTh, BuIGOPOM WUCTOYHWKA 3ByKa U €ro
pexumMomM. OcTanbHbIE PEMYNNPOBKA MOX-
HO BbI3bIBATb HEPE3 MEHIO.

Adetann ponxHol 6biTb AOCTYMNHbI N
[ELLEBbI; HAaKOHEL, CamMofenbHas KOHCT-
pyKunsi — 3T0 BCerga COOCTBEHHbIA Bbi-
60p 1 NpeanoyTeHNns, 4To HeManoro CTouT
ans paguoniobutens. Bee aTo peanvaosa-
HO B NpeasiaraeMomn KOHCTPYKLNA.

Cxema ycTpoiicTea

MpuHUUNMansHas cxema ycTpoOWcTBa
nokasaHa Hd puc. 2. BknioyeHue Bcex
MUKPOCXEM N MOAYNEN — TUMOBOE, PEKO-
MeHOOBaHHOE npounssoauTensmu. Muk-
pocxema 4yeToblpexkaHanobHoro YM34
TDA7384 c MakcuMmanbHOW KpaTkoBpe-
MEHHOW MOLLUHOCTLIO 4x25 BT Ha Harpy3ke
conpoTuBneHneM 4 OM (Npy HanpsXeHUn
nutaHna 14 B) nonb3yetcs NONynspHO-
CTbiO HE TONbKO y asTonbutenen [1].

BxopHbie Lenu opraHW3oBaHbl Tak,
4yTOo6bl UMENacb BO3MOXHOCTb BbIBUpaTh
KHOMKOW AV MCTOYHWUK 3BYKa@ N €r0 PEXUM
no konbLy D2-5D4—-82-5D2 u 1. a. Pexum
D4 ucnonbayerca npu npocmotpe DVD
GUNBMOB, UMEIOLLINX 3BYKOBOE COMPOBOX-
neHve ¢popmara 5.1. Pexum D2 ucnonbay-
etca npu npocmoTtpe DVD ¢unbmoB co
3BYKOBLIM COMpOBOXAeHNeM dopmarta 2.0
W MpoCNywunBaHUM ayanoanCKOB; MNpu
3TOM peannayeTcs pexmnuM cTepeo ¢ "noa-
ceetkoin”. Pexum S2 mncnonb3yerca npu
npuemMe KaHanoB cO CMyTHUKOBOFO pecu-
BEpa nnu nboro Apyroro UCTOHHUKa CTe-
PEOCUrHanoB.

B K npyMeHeHb! fBE MUKPOCXEMBI 3BY-
koBbIx npoueccopos TDA7313 (DA1, DA2),

EWED) OPEN/
CLOSE POWER
o

PR/CH

4 . °

VOL
: [
CLEAR AV
’
SCAN SKIP

PAUSE/STEP STOP
DVD MENU TITLE

O

@]
DISPLAY . c N
AUDIO SUBTITLE Aptis  GETUP

MARKER - SEARCH PROGRAM ZOOM

REPEAT A-B  RANDOM  *

@ LG

DVD REMOTE CONTROL
8711R1PO70B

j Puc. 1 |
nmelome opgmHakosble agpeca. C uensio
peanMsaumn nNpemMMmyLLecTs OBYXNPOBOA-
HOW LUNHBLI, 3KOHOMUW BLIBOAOB MOPTOB
MUKPOKOHTponnepa u obecrneyeHns BO3-
MOXHOCTW perynupoBku 6anaHca no GppoH-
Ty 1 MybBuHE CUrHanbl Ha YCUNUTENb MOLLL-
HOCTU MOJAITCA C Pa3HbIX BbIXOAOB MUK-
pocxem TDA7313: Ha dpoHTanbHble KaHa-
JNbl — C OCHOBHbIX BBIXOAOB OfHOW MUKPO-
cxembl (DA1), a Ha TbINOBbIE — C AOMNONHU-
TenbHbiX BbIXOAOB apyron (DA2).



Kak BWaHO 13 CXeMbl, MOOYIIb XUAKOKPU-
crannuyeckorc uHamkaropa (KKW) nura-
©TCH BbiXOOHbIM TOKOM AOPTa MUKPOKOHT~
ponnepa. TUNOBOI TOK NoTpebneHua npu-
MEHEHHOTO MOaYns — Okono 1 MA, @ Ha-
rpyaoNHan cnocoBHOCTE BHXOQ0B NOPTOB
MUKDOKOHTRONNERA OrpaHnyeHa 20 MA.

Takoe peLeHnE NO3BONRET MPOrpaMMHO
BKMONATH W BBIK/IKONETE MOAYNb U CHAMaET
BCe Npobnemsl ¢ nHMyManusaumer. Kniou
Ha VT1 ynpasnseTt ceetogmogomM Nopceer-
Kk moayns XKH, Tok noaceetkn — He
Gonee 50 MA; erc ycTaHasnueaoT nogto-
pom peauctopa Rt. Boigog 3 HG1 npeg-

Ha3Ha4YeH ANA PeryMpaBKU KOHTPACTHO-
CTU MHOUKATOPa, B MOEM 3K3eMnnape
OKA3AI0Ch A0CTATOUHBIM COBAMHUTE €r0 G
oBWmuM NPOBCOOM.

Buxoa RB1 MukpokoHTpONnepa we-

Nosb30BaH ANS aBTOMATUHECKOTO YNpae-
neHun nutadvem. Cpasy nocne WHuUma-
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Mpuem ctaren

PALLUO Ne 11, 2009

n3aumMm MUKPOKOHTPONEP yCTaHasnn-
BaeT Ha HEM BbICOKUI YpoBeHsb. IMpu cpa-
6aTbiBaHNN TaMepa WU NPUHYOUTENb-
HOM BbIK/IIOYEHUW NMUTAHNSA YPOBEHb CTa-
HOBUTCS HU3KUM. 3TOT CUFHaAN MOXHO
MCNoNbL30BaTh ANA yNpaBneHus 3NeKTpo-
MEXaHNYECKUM WU 3NEKTPOHHBIM pene
BK/IIOYEHUSA MNTAHUSA.

B kayecTtBe MUCTOYHUKA NUTaHWUS Npu-
MEHEH KBa3upe30HaHCHI NpeobpasoBa-
Tenb HarpsXeHusi, ONnUCaHHbin B [2], C
HEKOTOPbLIMU UBMEHEHUAMN.

O petansax

Hukakux ocobbix TpeboBaHWiA K peTa-
naM "06BA3KM" MUKPOCXEM HE Npefb-
ABNSAETCA, OQHAKO B CUFHANbHBIX LEnsix
NpoLLECCOPOB U YCUNNTENS HE PEKOMEH-
[yeTca NPUMEHSTb KepaMmnyeckme KOH-
LEeHCaTopbl ¢ HEHOPMUPOBAHHLIM TKE
rpynn H50—H90. OkcuaHble KoHagHCaTo-
Pbl HYXHO NPOBEPUTBE HA EMKOCTb, YTEUKY
n ponyctumele 3HadveHusa 3MNC. Ctabunu-
3aTOPbl MOXHO 3aMeHUTb NBbIMK Mano-
MOLLHBIMA, B TOM HYACJIE U Ha ONCKPETHBIX
anemeHTax. Y3en GpotonpuemHuka — nio-
60ro TMna; BaXHO NULLb, 4To6LI €ro pe3o-
HaHCHas YacToTa CoBnajana C Hecyluen
yactoton curHanoe MNAY.

B ycTtpoiticTBe npuMEHEH OAHOCTPOY-
Hbih Moaynb XKW ¢ paamepamu 3Hakome-
crta 9,7x4,84 mm — BC1601DGPLCH.
MpumeHeHne OAHOCTPOYHOrO MOAyns
NPOAVKTOBAHO XENaHWeM MWHUMW3UPO-
BaTb BLICOTY Kopnyca ycTpoicTea. MaH-
Hbll MOAYNb BLINONHEH HA OCHOBE KOHT-
ponnepa KSO066 n umeeT cnepyoLLyio
ocobeHHOCTb. OHa 16-CMMBONBHAs CTPO-
Ka ¢akTUyeckn COCTOUT U3 paByX, MO
8 CMMBONOB. 3TO HECKOSIbKO YCNOXHAET
NPOrpaMMHOE ynpaeneHwe Moaynem, Ho
YMEHbLUAET €ro CTOUMOCTb.

B kauectBe HL1 npumeHeH manoraba-
PUTHLI CBEPXBAPKNIA CBETOAMOL (Hanpu-
Mep, cuHuii HB3B-448ABCA) c TOoKOM
HayanbHOro cBeveHusi MeHee 1 MA.

O nporpamme

B kauecTBe KoHTponnepa BbiOpaH
PIC16F84, kak oguH u3 caMbIX pacnpo-
CTpaHEeHHbIX, MPOCTbIX U OCBOEHHBLIX MHO-
rmmm niobutensmin.

Mporpamma pa3zpabaTeiBanacs U oTna-
Xuneanaco B cucteme Proteus_6.7sp3, oHa
HE MCNONb3yeTr CTOPOXEBOW Tanmep u
3aHmMMaeT npumepHo 80 % obbema nams-
M NporpaMm (ectb MecTo Ans ycoBep-
weHcTBoBaHusa). KoHdurypaums KOHT-
ponnepa u pgaHHble ans EEPROM Haxo-
[STCA B TEKCTE NPOrpammbl.

CnepyeT 3amMeTUTb, YTO B CUMYNATO-
pe Proteus 6.7sp3 nmeercs mogens
ogHocTpoyHoro mopyns XKW nop nme-
Hem LMO20L, ogoHako y Hee HEeCKOJSIbKO
otnuuuir or BC1601. Bo-nepsbix, y Hee
eanHan 16-cuMBONbHasA CTPoOKa, BO-BTO-
pbIX, pa3psg, ynpasneHns CABUFOM 3Kpa-
Ha NPOWHBEPTUPOBAH KN, B-TPETbUX, HE
coBnapaeT kogoeas Tabnuua. MuHumMn-
3UPOBaTb OT/IMHUA MOXHO CIEAyWUM
06pa3oM: B OKHE PEJAKTUPOBAHUS KOM-
noHenta LMO20L 3aMeHuUTb CTPOKY
{ROW1=80—8F} cTpokon {ROW1=80—87
C0—C7}; d¢ann LCDALPHA.DLL B
nanke MODELS nporpammeot Proteus 6
Professional 3amMenHunTb  dannom
TOPIC\MODEL\LCDALPHA.DLL 13 nanku

B JOMOSNIHNTENBHBIX Matepuanax (Cm. npu-
Meu. pen.).

Tam xe, B OONONHUTENBHBIX MaTepua-
nax, 8 nanke TOPIC\MODEL wuwmetoTtcsa
NCXOAHbBIN TEKCT NporpamMmel (unch.asm),
cooTBeTCTBYOWMNN  eMy  HEX-dainn
(UNCH.HEX) 1 mopenb yctporicTea ons
cuctembl Proteus (unch.DSN). Mogens
MOXHO 3anyCTUTb KJIMKOM MbIWK Ha
MCMNONHEHNE N NOCMOTPETL ee B paboTe.

MuTaHne BK/IIOHAETCH KPaTKOBPEMEH-
HbIM HaxaTtueM kHorku "POWER™ BIN (Ha
CXEME HE MOKasaH) Ha NNLEBOW NaHenwu
ycrpoiicTea. Mpu 3ToM 3aropaeTca CBeTo-
ovop HL1, a yctpoicTBo nepesogutcs B
LexypHblin pexuM. KHonkon POWER ne-
peoasaT AK B pexypHbii (ST-BY) pexum.
MoBTOpPHOE HaxaTne Ha 3Ty KHOMKY, ecnu
YCTPOWUCTBO HaxoAuTCs B AEXYPHOM
pexnmMe, NPUBOAUT K BLIK/OHEHUIO NUTa-
Hus OK nn6o no tanmepy, nubo Hemepn-
NEeHHO (ecnn Tanmep BbikNoyeH). [Mo-
cnegHss MUHyTa paboTsl TariMepa nHou-
LmpyeTca Ha aucnnee ¢ obpaTHbIM oTCHe-
TOM BpemeHu. Mepesoa 1K 3 pexypHoro
pexuma B pabounii NpousBoanTcs no-
cpeancTBoOM NMoBOoM KHOMKU ynpaBneHns
MAy (pasymeercs, B 30He ynpaeneHus) B
no6oii MOMEHT, Mnoka CBETUTCH CBETO-
ovon HL1, KoTopbit MHaMUMpPYET Aexyp-
HbIl pexum (ST-BY).

KHonkon AV nepeknioyaloT Bxoabl
pexumM Bxoaa no Konbuy (CM. Bolwe). Mpn
3TOM MPU KaXOOM MEPEKSIYEHUN MPO-
MCXOOMT NNAaBHOE HapacraHne rPOMKOCTH
[0 paHee YCTaHOBNIEHHOIO YPOBHSA U 3a-
rpyXatTCs COOTBETCTBYIOLLME HACTPONKN
6anaHca n tembpa.

Knonkamn PR— / PR+ nuctaloT nyHKTbI
MEHI0 B MpsiMyio U 06paTHyi0 CTOPOHbI.
Ecnun B neBoit 4acTn gucnnes NosIBNAETCH
3Hak S2 nm D2/4, 10 3TO O3HA4aeT, 4To
HacTpoWka UHaMBUIyanbHasa Ans BolbpaH-
HOFO pexuma.

Knonkamu VOL- / VOL+ uameHsioT
3HayeHue napameTpa pPerynupoBaHus,
HasBaHWe KOTOPOro WHOVLMPYETCH Ha
aucnnee B AaHHuliA MOMeEHT. Ecnu napa-
MeTp UMeeT LMdPOBOE 3HA4YEHNE, TO OHO
MHANLMPYETCA B NPaBOi YacTn aucnnes,
B peunbenax Ana ypoBHEW (C LLarom,
npepycmMoTpeHHbiM anss TDA7313) u B
CeKyHOax Ana BPEMEHHbIX MapamMeTpoB.
HesHavawme paspsapl noraweHsbl. Mono-
XeHue perynaTopos Tembpa oTobpaxaer-
cs CO 3HaKOM, a banaHca — B BUAE pasHo-
CTU YC/IOBHbIX YPOBHEN (Hanpumep,
POHTaNbHbINA YPOBEHL GObLUE THINOBOIO
Ha 5 nb). HanpaBneHue perynuposku
Ha3Ha4YeHo cneayowmM obpasom. KHon-
ko VOL+ cMewaioT To4KY nokanusaumm
3BYKa BMpaBO WM B CTOPOHY ¢PpPOHTa, a
KHornkown VOL- — COOTBETCTBEHHO BNEBO
WU B CTOPOHY Thina.

Ecnu ycTtpoiicteo Haxoautcs B pabo-
YEM PEXUME U HUKaKMe komanabl ¢ MAaYy
HEe NOAAITCH, TO HEPE3 NPOMEXYTOK Bpe-
MEHUN, onpepensemMolii NapameTpom WIPE,
6ynet NpoUCXoouTb LMKNNYecKas uHon-
Kauws BCEX AOCTYMHbIX Aif N3MEHEHUs
napameTpoB (cBoeobGpa3Has 3actaBka). B
pexuMe "3actaBka” npu nogaye KoMaHgbl
VOL- unn VOL+ nporpamma nepenneT Ha
perynMpoBkKy FPOMKOCTW, MO KOMaHgam
PR- nnu PR+ — Ha npepgplayLiyio unu cne-
nytouyto ot "TPOMKOCTb" ¢yHkumio co-
OTBETCTBEHHO.

MyHKT MeHio "BAC" MOXeT uMeTb
coctosHne BKJ1 wnu BbIKJ1. TMpn atom

BKJTIOHAETCA/BLIKIIOHAETCA  KOPPEKLUUs
AHX B 06NMacT HUXHUX 4aCTOT (TOHKOM-
neHcaums).

Tamep Takke MMEEeT OBa COCTONHUSA:
nué6o BKJ1 (npumepHo 5 MuH), nubo
BbIK.

Mapametp WIPE onpenensetr nepuog
CMeHbI UHPOPMALIUYM Ha ANCTINEE B PEXMN-
Me "3acTaBka” 1 BpemMs nHOMKaumun yse-
LOMNEHNS O BLIK/IIOYEHHOM TaMepe, CM.
BbiLlUE. EFO MOXHO M3MEHSAITb OT COCTON-
HUs “BeikniodeHo” no 60 cekyHpa wwaramm
no5c.

3anuck napameTpoB B SHEProHe3aBu-
CUMYIO NaMsTb MPOUCXOAUT aBTOMarTmye-
CKW MPU BEIKMHOYEHUW MUTaHWUS, @ YTEHUE B
onepaTuBHYIO MamMsTb — MOCAE BK/OYE-
Hus. C uenbio 3KOHOMUK Pecypca MUKpPO-
KOHTpONnNepa B 3HEProHe3aBUCUMOW
namatn OOHOBNAOTCH TONBKO Te napa-
METpbl, KOTOPLIE UBMEHUIINCE B TEKYLLEM
ceaHce paboTbl.

Bce TekcToBble COO6LIEHNS, 32 UCKNIO-
YEHWEM HEKOTOPLIX CUMBOJNIOB, KOTOPLIE
$OPMUPYIOTCH NPOFPAMMHO, HAXOOATCH B
EEPROM. MporpamMma ncnonb3yeT agpec
TEKCTa N YNCNO 3HAKOB B HEM, NPU 3aMEHE
HaZNMMCK 3TO HYXHO YYUTLIBATD.

MpoTtokonom I°C npefycMoTpeH cne-
umnanbHbIi  CUrHaN MOATBEPXAEHUA
(ACK), koTopbiii bopMupyeT nNpuemMHUK
(TDA7313) npu ycnewHoM MNpuUeMe WH-
dopmMaumn ot nepepatynka (MMKPOKOHT-
ponnep). B aHHOM KOHCTPYKLUK curHan
ACK ¢opmupyeTtcs nporpaMmmHo. 310
peweHne 06YCNOBNEHO CrneayoLmMn
coobpaxeHnamu.

LUvha ynpaenenns I°C poctatouHo
yHMBepcanbHa W rnpegHasHadeHa gns
paboTbl C pasHbIM HYUCNOM BeAyLUX Y
BEAOMBIX YCTPOWMCTB, KOTOPbIE MOryT
MMETb Pa3NNyHbIE TAKTOBLIE HACTOThI,
BOLICTPOAENCTBUE, TEXHONOMMU U3FOTOBNE-
HUS, HanpsXxeHWe nuTaHus, U Torada
BOMPOCHI NMOMEXOYCTOMYMBOCTU U AOCTO-
BEPHOCTU MMEIOT MPUHUMNUWANEHOE 3Ha-
yeHne. CurHan NoaTBEPXAEHUN U CRYXUT
OfHUM N3 3NEMEHTOB 0BecrneyeHms 3Tmx
TpebosaHuii. Ho B HalLlem cnyyae Mbl UMe-
€M MOHOMOSILHOE YNPaBNEHNE BEAYLLEMO
YCTPOWCTBA MPakTUYECKW OAHUM BEpo-
MbIM, a NepeaaTynk u NPUEMHUK Pacnono-
XEHbl HA OJHOW Mnate Ha MUHUMANbHOM
pacctosHun ppyr ot ppyra. lNoatomy
NOMEXOYCTOMYMBOCTL 30€Ck O6eCcneumBa-
€TCA KOHCTPYKTUBHO. MoapobHo ungpo-
Bas WmHa I°C onucara B [3].

O AUCTaHLMUOHHOM ynpasneHuu

JNaHHas KOHCTpykuns paspabaTbiBa-
nace gns DVD nneniepa LG DF599X co
BCTPOEHHBIM AEKOAEPOM MHOrOKaHanb-
Horo 3Byka. Ecnn mopens DVD nneiepa
COBNaaaeT C aBTOPCKOM, TO HYXHO Y4UThI-
BaTb, 4TO NS yNpaBneHNs TeENEBU30paMn
pasHbIX NPOU3BOAUTENEN U3rOTOBUTENEM
nnenepa npesycMOTPEHO AEBATb TUMOB
KOOWPOBOK. B aBTOpCKOM BapuaHTe uc-
nonb3oBaHa kogmpoBka Ne 9 (oHa xe
3awmta B Mopens cuctembl Proteus).
BbiGop MMeHHO aToM KOaNPOBKKU 06YCNOB-
NIEH TEM, 4TO CTPYKTypa €e KOMaHA B
KOPHE OTIMHAETCH OT NOAABNSAIOLLErO
60ONbLIMHCTBA APYIKX.

Ha puc. 3 npencraBneHbt OCLUMANO-
rpamMMbl KOMaHa, Ans BCEX UCMOMNb3YEMbIX
B KOHCTpyKLMM kHonok MAY. HarnapHoin
aHann3 CTPYKTYpbl 3TUX CUrHaNoB okasan-



CA BO3MOXEH C NOMOLUEID NPOTrpaMMbl
ANA peakTUpoBaHuAa 3ryka Audacity.

M3 puc, 3 BUAHO, Y4TC KOMaHAR NOCTa-
TOYHO KOPOTKUE — BCero 12 uHgopma-
UMOHHBIX UMMYNLCOB, N3 HAX TONLKO 8 —
CGOCTBEHHO, KOO KHONKW. ONMTENBHOCTI
UMNYNbCOB COOTHOCATCA Kak 4:2:1, Takum
06pa3cM, CamMbld KOPOTKUW  UMNYNbC
MHTERNPETMRYETCA Kak 0, yaBOEHHOM
AANTENBHOCT — Kak 1 U yMeTBepeHHon —
CTapToBLIM, HeTupe NoCNeaHUX UMNYNbCa
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MOXHO WCNONb3ORaTE ARA GOECneqeHns
NOMEXOYCTOMHUEOCTN U naeHTudrkaumm
crona (BRCOoKWA ypoBeHk). MNpu OTeyTeT-
BUM HECYLLEI HA BHIXOAE POTOMNPUEMHNKA
BCEerna AENCTBYET BLICOKWU YPOBEHDb,
MOJTOMY AKTUBHLIM GYOET HUSKUIA.
MomexoycTon4neocTs obecneyuvBaeT-
CH TPOEKPATHOW NEpeaayen KoMaHaw,
Mpu yaepxaHMu KHOMKW FeHepupyloTcsa
€aMK KOMaH[bl, 8 He CNeLranbHan Koao-
gas KOMGVHaLWs, KaK B APYrUX KOAVPOB-
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Kax. YUCNOBbIE 3HAYEHUS KOAOB KHOMNOK,
33 UCKIKMEHMEM COAHoW, obpasyicT no-
cnepoeateNeHbil PRA, HTC NO3BCASET
O4YEHE MPOCTO OPraHW3OBATbL BLUMCHSE-
MBIV NEpexos B Nporpamme. Takum 06pa-
30M, Aewudpauma KoMaHa NoNy4aeTcs
Ype3BbIYAUHG MNPOCTOW U HAOEXHOMU, 34
Bpemn akcnnyarauymm (Gonee ropa) He
66110 HKU ogHoro cbos.

PasymeeTcn, MOXHC UCNONL3OBATL U
apyrve NMBY ¢ apyroit koguporkon. Ang
ATOrC HYXHO U3YUUTL CTPYKTYPY KOMaHA,
W3MEPUTL BPEMEHHLIE NapaMeTpn 1
ONPEAENTECH C WX UHTepnpeTanLnen

SINTEPATYPA

1. Bonroe O., Yyanos B. Ycunutens MolL-
uncty 34 TDA7384A. — Paauo, 1899, Ne 10,
C. 43, 44,

2. Tfaiimo E., Mockator E. MomymocTosolt
KBE3MpEe30HaHCHLI Bnox nutasma. — Paawo,
2004, Ne 6, ¢, 35, 36.

3. Konnoe A., MNeckuH A. tiudpopan cuc-
Tema ynpasnenus °C. — Paavo, 1996, Ne 10,
c. 14,15,

O7 pegaxymnis. ADXHB C AONOSHNTESTbHb-
M1 MaTepvianamu pasmeter na FTP-cepeepe
pegakuwn no agpecy <ftp://fp.radio. i/
pub/2008/11 /domkino.zip>.

Pepnaxtop — A Cokonos, rpapmka — K0, AHapees,
uamoCTpaL — asropa

WHTEPHET-MArTA3HUH "OECCK™

npennaraer:

— MKDS0 — apantep ans nog-
KnoseHus no USB yctpovicTe IDE/SATA k
koMnbloTERY — 1065 py6.

— MTB045 — MobunbHas 3awuTa ot
HETIPOLUEHHBIX rocTen — 979 pyb.

— USB ocumanorpa¢d BM8B020 —
21865 pyG.
| — AsyxaAnanaaoHHbii YacToToMep
| —BMB010 (1 I'y— 12 MIu, 100 MIu —
| 960 MINu) — 1950 py6.

— CobBpannyro, B KOPNyCe, ANaTy MUAK-
PONPOUECCOPHOro  METannouckaTens
BM8042 — 1252 py6.

— Mporpammartop EXTRA PIC —
750 py6.

— BHYTpPUCXEMHBIA OTRAgNUEK YCT-
poicTe Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) —
1700 pyb6.

— Apnantep K-nuHunw BM9213 nns
NOAKNONEHUS NEPCOHANBHOMD KOMAKK-
Tepa qepe3 USB K auarHOCTUHECKOMY
kaHany (K- unu L-nuHuK) 3neKTpOHHOro
6noka ynpasneHun (3BY) aBToMo6Un\ ¢
Lenbio AVAarHoCTUKK W YNPAaeneHua ero
dyHkumammn — 823 pyb.

— ApanTep K-aunsuu NM9213 (Ha-
6op Ana cBOPKU) ANs NOZKAKYEHS Nep-
COHanbHOro KoMmneiotepa yepes COM-
nopT k IbY asromobuns — 542 py6.

— lMepexoaxmk USB & COM BM8050
ona NK — 399 pyd.

— BneKTPOHHBLI OTNYrMRATENL NCA-
3eMHeIx rpeizyHos MKOBO (HaGop ans
cBopku) — 416 pyb.

— NM5422 — MHOrOMCKPOBOE 3NeKT-
pPOHHOE 3axuraHue “Tlynecap-M™ (knac-
cuka) — 785 pyb.

— BoCbMUKAHANBHLIA MUKPONPOLEC-
COpHEI  TanMep, TepMmocTaT, 4acel
NMBO036 —1408 pys.

— Habop "Yacroromep 10 Ny —
250 MIu™ — 550 py6.

— GSM-curhannzaumio BM8038 —
1122 py6.

— Hudporyio Lukany tpaHcueepa —
850 py6.

— NM8022 — 3apnaHoe YCTPONCTeO
AN akKymynaTopos — 561 pyd.

— Yerpoiicteo BM9222 nnn pe-
MOHT3 U TECTUPOBAHNA KOMNBLIOTEPOR —
POST Card PCl — 1729 pyb.

— BMB039 — GSM uHTennexty-
anbHoe YNpaeasolWee OXpaHHOe
ycTpoiicreo "TAPAKAH" — 3367 py6.

— MTE080 — uudposyio asTopyH-
Ky — 3366 py0.

— BM8010 — USB BHYTPUCXEMHBIA
nporpamMmMaTop AVR MWKpOKOHTRONNE-
poB — 662 pyb.

— Masnasvhylo cTadHuuw LUKEY
852D+FAN. deq + nasnbHuk, UMGPo-
BOW uHauKaTop — 2665 py6.

Onucanve U xapakTEpPUCTUKM CMOT-
pute Ha http://www.dessy.ru

Bceraa B npopaxe Habopwl petanemn
ANs CaMOCTORTENEHCH cOOPKY, Kopny-
Cbl, PAAMOZETANN, MATEPUANE U OBOPY-
LoBaHWe ANA Nanku.

105318, r. Mockea, a/a 52 "NO-
CbUITOPI". 3aka3sl NPpUHUMAIOTCH
no SecnnaTHoMy MEXAYropoaHomMy

MHOIMOKAHANBHOMY Tenedomy:
8-800-200-09-34 ¢ 9-00 go 17-30
MSK, no e-mail: post@dessy.ru wvau
Ha caiTe www.dessy.ru.

31 1 MHOMMe apyrue Habopbt, y3nul 1
MOaYAKM  ana  paauonibnTeENbCKoro
TBOPYECTBA, & TaKXe KHUMA Ebl MOXETE
npuoBpecTy no agpecy: MaraswH
“TexHu4eckass KHWra" Ha TeppuTopun
KHUXHOM spmapkn . Miobepupl (MO),
yn. Bonkoseckas, nom 67.

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

Npegnaraem yHUBEPCANBHLIA NpPO-
rpammatop WizardProg-77USB.

Kpatkuii nepeueHs nopaepxueae-
MbIX TUNOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepun 28, 29, 39,
49, 50 pasHbix NPOUIBOAUTENEN, 3Nnek-
TPUUeCKn CTupaeMeie 27CXXX Winbond,
Firmware/Hub; MCU ¢upmM Intel, Atmel,
Philips, Winbond, Microchip;

SEEPBOM: 24Cxxx, 93Cxx, 25LCXX.

GAL/Norvueckue matpuubl: 16v8Bx,
20v8x, 22v10A.

Bce mukpocxempt B koprayce DIP
NPOrPaMMUPYITCR B €0MHOW PO3eTKe

ZIF-40 ARIES 6e3 npuMeHenus agante- |

pos. MporpaMmaTop NUTAeTCR OT NMHUK
USB, He HyxeH Bnok NUTaHus.
Llena — 3300 py6.
www.wizardprog.com
Ten. (351) 265-46-96,

JONV VA S

WIMHX31OMA8E

S0-£8-809 ‘val

ni gpesgunsuod s|maoduog
ni'ojpel@|iei :ydLeLD wandy

600Z ‘1L 3N OUTVd



16 ABynonapHein UM pna YM3Y4

E. MOCKATOB, r. Taranpor PocToBckoii 06.1.

MNMpennaraembisi BHUMaHUIO YATaTeNE UMNYNbCHbIA UCTOYHUK
nuranus (MNUI) obecnevynBaeT ABYNONAsIPHOE BbIXO4HOE HanpsKeHue
M npegHa3HavYeH Ans nutanuna YM34Y. Ot ananornyHoro UNI

3BYKOTEXHUKA

Ten. 608-83-05

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

PAAMO Ne 11, 2009

(Mockaros E. "MIMnynbCHbIi MCTOYHUK nuTaHus gna YM34".

Paguno, 2007, Ne 10, c. 36—39) maHHOe ycrTpoHcTBO OTnNMYaeTcs
noyYTH B ABa pa3a 6onbliei MaKCUMaNbHOM BbIXOAHOW MOLHOCTbBIO,
HannyYynem cuMcremMmsi CT86MI1M38L¢MM BbIXO4HOIO Haripsi)XxeHnsa v cyuje-
CTBEHHO ME@HbLUNM YUCJIOM NPUMEHEHHbIX 3/IeMEHTOB.

OcHoBHble
TEeXHU4ECKUE XapaKTepUCTUKHU

HanpsixeHne nutaroLlel cetu

nepemMeHHoro Toka, B .. ... 230 £15%
Yactota nutatowero Hanpsi-

xeumsa, My ... ... 50
YactoTta npeobpasoBaHus, KMy, . . . .. 132
CtabnnmuampoBaHHOE BbLIXOA-

Hoe HanpsxeHne, B .......... 2x50
MakcumanbHas  MOWHOCTb

Harpysku, BT, He Gonee . .. .. .290
AmMnnutyga nynbCauuii Bbl-

XOOHOro HanpaxeHua, B ...... 0,15
MakcnmaneHbi KNA, % ........... 84

MpuHuMNManbHas cxema ycTpomncTea
rnokasaHa Ha pucyHke. CeTeBoe Hanps-
XeHne yepes3 nnaekyw BcTaBky FU1 n
BhIKNoYaTens nutadus SA1 nocrynaer
Ha ¢unbTp C1L1C3, koTOpLIN Nopae-
n{eT noMexu, NpoHukKawuwme B CeTb OT

Ounoabl VD6 u VD7 cCOBMECTHO C KOH-
peHcatopamn C6, C7 obpasyoT aByno-
NAPHBINA BEINPSMUTENDb, a ceeToguoa HL1
COBMECTHO C TOKOOrpPaHUYUBAIOWUM pe-
3nctopom R6 — uenb nHonkaumm Hanu-
4ns BbIXOAHOrO HanpsixeHus UAM. OpgHo-
noNynepuoaHbIN BLINPSAMUTENb HA ANOAE
VD5 co crnaxmBaiowmmMm KOHOEHCATOPOM
C8 npegHasHayeH ans NUTaHNA BEHTUNA-
Topa M1 NOCTOSHHBIM HaNPAXEHUEM
12 B. 310T BEHTUNATOP HeobxoanM Ana
obayea TennooTeona U, KPOME TOro, OH
COBMECTHO C Lienbio HOWMKALWUK BbINON-
HAET YHKUUIO NOCTOSAHHOW Harpysku
nun.

JAONONHUTENLHLIA ManoOMOLLHLIA Bbl-
npamMutens cobpaH Ha guope VD3, koH-
peHcatop C4 crnaxuBaeT nynscauuu
BbINPSMNEHHOFO HanpsxeHus. Crabunu-
3auma BbIxogHoro HanpsxeHua UM ocy-
LLLeCTBNSETCA C NOMOLLbLIo onTonapbt U1 n
crabunutpora VD8. [pu yBenuyeHuu

MOWHOCTW, @ TONbKO C Y4EeTOM Makcu-
MasibHO AONYyCTUMOro HanpsixeHns. Moa-
CTpoeYHbIn pe3nctop — 3329H-1 wunn
CN3-19a, Bapuctop RU1 — JVR-7N391K,
JVR-10N391K, JVR-10N431K, JVR-
14N391K, JVR-14N431K. Tepmope3suc-
Top RK1 ¢ otpuuatensHbiM TKC — nio6oi
n3 cepun NTC, obnagarowmnini conpoTne-
NIEHUEM B HOPManbHOM COCTOSIHUU OT
10...33 Om, ponyckawuwuin npoTekaHue
TOKa He MeHee 3 A.

OKCUOHBIE KOHOEHCATOPL — WUMIMOPT-
Hble ¢pupmel Elzet unu CapXon, oHn fonx-
Hbl 6bITb paccunTaHbl Ha PaboTy Ha Mynb-
CUPYIOLLIEM HaNpPsXeHUN C HaCTOTON Nynb-
caunit He MeHee 132 kI, Ux MOXHO 3ame-
HUTb OTEYECTBEHHBIMW KOHZEHCATOpaMu
K50-35 u aHanoruyHelMn Npu ycnosum,
YTO OHKM ByAyT 3aLYHTUPOBaHbI KepaMuye-
ckummn (KM-5, KM-6, K10-17) nnn nneHou-
HoimMm (K73-16, K73-17) koHpgeHcatopamm
Ha paboyee HanpsxeHne He MeHee 50 B n
emkocTtbio 0,047...0,47 mk®. KoHpewca-
Topb! C1, C3 — cepuu FKP1 unn MKP10
dunpmbl Wima.

AnoaHein Moct KBUSM MOXHO 3ame-
HUTL Ha MocT BR1010, KBU606, KBUSBK,
KBU10K nnn1 RS807, ctabunutpoH 2Y6.2 —
Ha 1N4735A, ZY6.8, BZX85B-6V2,
BZX85C-6V2, 1N5341B unn 1N5342B, a
nnop, 1.5KE350CA — Ha SMBJ200CA unun
P6KE300CA. Anoas 15ETHO3 3ameHUMbI
Ha 15ETHO06, 15ETX06S, 30EPHO06,
30ETHO6, BYV29-500, BYC10-600, DSEI12-
06A vnn FES16JT, avonbsr 1N4934 — Ha
BYD33D, ES1B, ES2B, ER1B, ER1D,
FR103, MUR120, FYR120, MURS110,

XP1  SA1"Bkn"  C1 0,047 Mkx 630 B
o€ J_ L1 VD4 KBUSM
o FUA c3 RK1 MZ92-P220RM
o
o~ 3A U - 0,047 Mk x
0 —  Ind x 630 B
RU1 JVR-7N391K | Avos =4£,98 7 vtpcar
MK X
N T vor 3R§M . e l}—+ B( 1N4934 T B, HL1 KMMOo2r-1n
22k ZY6.2 X 0 Mk x 400
E EEL - . C6, C7 470 mk® x 100 B
LDA1 TOP250Y VD7 ISETHOS on
2 7 VD2 D ! el
L PWCID | % 1 skessoca ' J[¢ w o K VD8 c9
| s _g___ . ] 1N5377B :;:+ 470 MK X
; F x100 B
c X[ = L2
[ vt VD3 :
g 1N4934 | o - . H— Occuuma
R2 M LY | , Cto
6,2 2 ca 7 —— 470 MK x
+ 47 it 47 VD6 R5 x100 B
T X 53"1(3)< T xISOMéx 15ETHO3 f.2x
¢ . ! 14 . > 508

NUN. Bapuctop RU1 3awumiiaer ane-
MeHTbl WM 0T aBapMMHOIro NoBbilleHUs
HanpaxeHus nutawwen cetu. Mocne
dunsTpa ceTeBoe HanpsXeHue Bbl-
npsMmnseT guogHbit Moct VD4, a KOH-
neHcatop C5 crnaxuBaer nynbcaunu
BbINPAMEHHOIO HanpsixeHus. TepMo-
peaucTtop RK1 ¢ oTtpuuatensHoim TKC
orpaHuyuBaeT 3apafHbii TOK 3TOrO
KOHAeHcaTopa npu BKNIOYEHNUN YCTPOWN-
ctea. 3awuTtHoin gmnon VD2 orpa-
HU4YMBAET BbIBPOCH HAaNpsXeHNs Ha 06-
moTke | TpaHcdopmaTtopa T1 n Tem ca-
MbIM 3awnuiaet Mukpocxemy DA1 ot
BbIXO£i@ €€ U3 CTPOS.

BbIXO[HOTO HanNpsXeHUsi TOK 4epe3 nany-
Yalowuii guog ontonapbl BO3pacraer,
conpotneneHne GOTOTPaH3UCTopa 3TON
onTonapbl YMEHbLIAETCS N HANPSXEeHWe Ha
Bxone C Mukpocxembl DA1 Bo3pactaetr —
CKB@XHOCTb MMMYNbCOB 4Yepe3 06MOTKy |
YBENNHNBAETCH, CNELOBATENbHO, BLIXOA-
Hble HanpsxeHua MU ymeHblwalorca. Ha
anemeHtax C9,C10,L2 cobpaH ®HY,
YMEHbLIAIOLWNKA aMnnuTyay nynbcauni
BbIXOAHBIX HAMPSXEHUN.

B ycTpoicTBE NpPUMEHEHBI MOCTO-
AHHbIE pe3ucTopsl MNT, OMJT, C2-22,
C2-23, mouHocTb peaucTtopa R3 (2 Br)
BblibpaHa He U3-3a pacCEMBAEMOI Ha HEM

SF12, SF22, UF4002. BsamMeH cBeTOoamMO-
na KMnaozr-1J1 MoxHo NnpuMeHUTb CBe-
Toauoonl KUNAO36X1-P,  KUMNAO36M1-P,
KUNM15M-1P, KUNA02B-1101, AN307Im,
AN307HM, AN307MNM, a B3aMeH onTona-
pul PC817 — LTV816, LTV817, LTV817A
nnn PC816. Buiknioyatens nutaHna Oon-
XeH obecrneynBatb KOMMyTaumio nepe-
MeHHOro HanpsxeHns 250 B npwn Toke oo
3 A, noponget, Hanpumep, SC768.
Apoccenb L1 HamoTaH nNpoBOAOM
najwo 0,8 Ha mMarHuTonpoBoAe
KN15x7x6,5 nu3 matepuana MM-140.
HamoTky BeflyT BOBOE CNOXEHHbIM Mpo-
BOLOM [0 3anonHeHus okHa. Ansa naro-



TOBNEHUS UMMNYNbCHOro TpaHcdopma-
TOopa  MPUMEHEH MarHuTonpoBog,
LLI12x15 u3 pepputa 3000HMC, cneuu-
anbHO paspaboTtaHHoro ans paboTbl B
CUIbHBIX MarHUTHbIX nonsax. TonwmHa
3a30pa B MarHUTONPOBOAE COCTaBNAEeT
0,16 mm. O6moTka | conepxut 60 BUT-
koB npoeoga M3B-2, N3NLWO 0,6, a
obmoTKa Il — 5 BUTKOB Takoro Xxe nNpo-
Boaa auametpom 0,12 mm. O6moTka Il
copepxunt 15+2+2+15 BUTKOB NNTLEHA-
parta, cocrosiero u3 16 xxun n3onnpo-
BaHHOIO MpPoOBOAA C AMAMETPOM Kaxaon

0,15 mm. O6MOTKM U30NNPYIOT OfHY OT |

Lpyroun Tpemst cnosMmn GToponnacTtoBomn,

MannapoBoOn NN NakOTKAHEBOW NEHTHI. |

Takon xe nutueHgpar NPpUMEHEH Ans
nU3roToBneHus gpoccens L2 — oH Hamo-
TaH Ha TOPOWZANBEHOM MarHUTONPOBOAE
KM24x13x6,5 MM 13 matepnana MIM-140,
HaMOTKy TaKXe BEOYT BABOE CIIOXEHHbIM
NPOBOLOM [0 3arNONHEHUS.

Mukpocxemy TOP250Y (B kopnyce
TO-220-7C) ponyCTUMO 3aMEHWUTb Ha
TOP250R (B kopnyce TO-263-7C) wnnu
TOP250F (B kopnyce TO-262-7C). B nio-
60M cnyyae MUKPOCXEMY KPENNAT Ha Ten-
NOOTBOAE C NNOLafblo NOBEPXHOCTU HE
MeHee 40 cM®. MecTo TennoBoro KoHTaK-
Ta MWKPOCXEMbI U TEMNOOTBOAA Xena-
TENLHO cMasartb TeNnonpPoBOAHOW nac-
ToM, Hanpumep KIMT-8. Ha atom xe Ten-
NooTBOAE HYEpPEe3 ON3NEKTPUYECKne Ten-
JIONPOBOASWMNE  NPOKNAAKn
nvoppl VD6 n VD7.

Bentunsatop M1 paamepammn 40x40x12 Mm
M HanpsxeHuem nutaHus 12 B — npo-
n3soacTea ¢pupmbl Gembird, HO MOXHO

MPUMEHUTBL aHANOMMYHBIN OT KOMMbIOTEP- |

HOM TexHWKU. HanaxmeaHne CBOAMTCH K
TOYHOM YCTaHOBKE MOCTOSHHBIX BLIXOAHBLIX
HanpPsXeHW NOACTPOEYHbIM PE3UCTOPOM
R5.

Penaxtop — W. Hevaes, rpaguka — M. Hevaes

OGopynoBaHue AN paavoCBA3U:

AnteHHbl CDMAWI-Fi, DECT, 433 Mry.

BecnpoBogHbIe CUCTEMBI BULEOHA-
6noneHna 3a NEPUMETPOM KOTTeaxXa.

PaguoyonnHutenn  tenedOHHOM
nuHun OPUOH-DECT, OPUOH-300.

Yeunutenn ona nobbix paguortene-
¢oHor craHpapta DECT — ysenuue-
HUWE [aNbHOCTU CBA3WM A0 TPEX KWUIo-
MeTpos!

Ycunutenu WI-Fl npeaHasHayeHbl
0N yBENWYEHUst [AanbHOCTU CBA3KN
PaanoMOOEMOB, TOYEK AOCTYNA.

Yeuwnutenn 433 Ml npegHasHaye-
Hbl A5 PaAUOCTaHLNIA, OXPaHHBIX CUT-
Hann3aunm.

Ten.: (3822) 22-01-87.

E-mail: videomarket@inbox.ru

http://sec.tom.ru

* * *

Buicbinaem nouton papmonobu-
Tenbckue Habopol, pagnoaeTanu.
Katanor 6ecnnatHbiit. KoHBepT C
obpaTHbIM agpecom obaszareneH.
E-mail: ppelecom@udm.ru.
426034, Uxesck, a/s 3503.

KpensT |

| MpodunakTrnuyeckas YyMcTkKa
MarHntodoHa v ero xpaHeHue
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E. NMAHBbKOB, r. MNepmb

CoseTbl N0 NpounaKkTnyecKkoMmy ob6Cny)XUBaHNUIO N IKCNyaTayuumn
KacceTHbIX MarHUTooHOB, paCCMOTPEHHbIE B cTaTbe, 6yRyT nones-
Hbl JIIOGUTENSIM MY3bIKY, NONb3YIOLMMCS MY3biKanlbHbIMY LEeHTpaMu

M aBTOMarHnuTonamm.

HacTosLlee BpeEMs KaCCeTHbIE ayano-

MarHMTOQOHbI NONbL3YIOTCH MEHbLUEN
NONYNSPHOCTLIO, HEeM MpourpbiBaTenn
KOMMaKT-OUCKOB, HO, MO MOEMY MHEHUIO,
OHU OCTaHyTCHi B X0y €lle Hagonro no
psay NnpuyavH. Hanpumep, B My3blKanbHbIX
LLEHTPax OAHOBPEMEHHO C NpourpbiBare-
NIEM ANCKOB AENAOT U KACCETHLIA MarHu-
TodOoH. Mo3aTOMy TEMa NPaBUNLHOW 3KC-
nayataumMm KacceTHbIX MarHUTO¢OHOB
noka akTyanbHa.

B manorabaputHeix JIMM kacceTHbix
MarHMToOHOB TOHBAN OYEHb TOHKWUM
(oamnametpom Bcero 1,8 Mm), a naeneHne
Ha HEro Pe3nHOBOro PONNKA, NMPUXUMAaLD-
wero nedTy, Benunko. lMNoatomy nocne
NPOCNYWMNBAHNS LLIECTU-CEMU KacceT C
¢doHorpammoit no 90 MuH (41O cocTas-

| NAET OKOMO 9 4) TOHBAN MOXET MOKPLITb-

C$ HaNEeToM, XOPOLLO 3aMETHLIM BU3yallb-
HO, — 3TO HacTUubl $HEepPPOMarHUTHOroO
nopoLuKa ¢ feHTul. B peaynbtate No4Tu B

| niobom marHutocdoHe JINM "3axeBbiBa-

eT" neHTy — paHble nan nosxe. Ecnn
3TOr0 1 HE NMPOUCXOAUT, TO CO BPEMEHEM
BO3pacTaeT AeToHaLUUs UM NOCTENEHHO
MCHE3aI0T BLICOKME Y4aCTOThHl U3-3a Nepe-
Koca neHTbl B TpakTe JIMM.

Korpa neHra nocreneHHo cnonsaet no
TOHBasy, oHa HabnBaeTca B 3a30p Mexay
MPUXUMHBLIM POJIMKOM U €ro 0Cbio, Hama-
THIBAETCA Ha MPUXUMHOW PONNK, Npu-
eMHas KaTylika KacceTbl OCTaHaBNMBAET-
C81, Hepe3 Kakoe-TO BPEMs OCTaHaBNNBa-
eTcs 1 BTopas KaTtyluka.

MpuunHoK, CNoCOBCTBYIOLLEN cron3a-
HUIO NEHTLI, MOXET ObITh Takke 6onbuon
NMoGT AONUMEPHBIX PONIMKOB  BHYTPU
HEKOTOPLIX KAaCCET, Korga Mexay ponn-
KOM U KOPMyCOM KacceTbl BUOEH 3a30p

| bonee 1 MMm.

CyLLECTBYET €Lle 0fiHa NpuyinHa ocra-
HOBKMU W "3aXeBblBAHUSA" NEHTbHl — 3TO
COBUMN NEHTHE B PYNOHE (ycTynbl), o6pa-
3yIOLWNECA B PE3YNbTaTe HEMONHOM nepe-
MOTKW NEHTBI 419 NOBTOPHOIO NPOCNyLWnN-
BaHus Yactu ¢oHorpammel. OBLIYHO B
3TOM Cflyyae 3aMuUHaHWE NEHTbl BO3HU-
KaeT B KOHLIE KacceThl. Y Takoi KacceThl
CO cOBuraMu NeHTbl, ecnu MnonbiTatbea

| BPy4Hyto Bpawlatbh 606bILKY, OHa Bpalla-

€TCS TYFrO Unn He BpaLLlaeTca COBCEM.

Ha na3maToM yyacTtke neHTsl Npu npo-
CNywuBaHNN BO3MOXHbI MpepbiBaHUA
(npoeankl) 3BYKa, YMEHBLLUEHNE TPOMKO-
cTn. YTo6kI aTOrO N36GexaTtb, Heo6Xo0ANMMO
CBOEBPEMEHHO OYMWATbL TOHBaN U Npu-
XUMHOW POSINK BaTKOW, CMOYEHHOM Cnup-
TOM U OOEKONOHOM. [1ns 3TOro CHavana
cnepyeT HaxaTb Ha KNnaeBuLWy BOCMPOWU3-
BEOEHNSA Tak, HT06bI TOHBanN Hayan Bpa-
UaTbCs, a PONUK HET, Npuxartb (He CUNb-
HO) K OCU BaTKy, HAMOTaHHYIO Ha CrUYKY.
3arem KfiaBuwWwy Haxartb cwunbHee, A0
ynopa, 1 Co CTOPOHbI BbIXOaa NEHTLI cner-
Ka NpuxaTb BaTKy K PONUKY.

Henb3s BbITArMBaTb 3aMATYIO NIEHTY C
CUNOMN, OHA MOXET NOPBAaTLCH UNKN PacTs-
HyTbCA. CHavyana HyXHO BblTalUTh Kacce-
Ty, 4To6bl OHa HE MeLana BbITAFMBAHUIO
NeHTbl. 3aTeM cnerka NoOTAHYTb NEHTY B
CTOPOHY pOSIvKa NPUEMHOTO y3na, HEMHO-
ro CMeLLas ee B pa3Hble CTOPOHbI, NPobys
TaKxe BbITArMBaTh 3anyTaHHYIO NEHTY TO C
OfiHOM, TO C Apyrow cTopoHbl. OBbINHO Tak
yoaeTcs BbiTawuTb neHty us JINMM 6e3
OCNOXHEHNSA.

Mepuopuuecku (NpUMepHO B aBa pasa
pexe) HeobxoaMMOo NPOTUPaTh U YHUBEP-
canbHylo ronoeky. 3arpa3HeHne ronoBku
¢deppoMarHUTHLEIM MOPOLIKOM TOXEe 3a-
METHO BMU3yasbHO, OHO NPUBOAUT TaKXe K
cnazy BblCOKUX HacTOT Npu BOCNPOU3Be-
neHvv n 3anmew. Mocne 04UCTKN NOBEpPX-
HOCTW FONIOBKWN HA BaTke OCTAeTCH 3aMeT-
HbIA "rpsizeBoi” cnep,.

Ecnn npuemnas 606wHa ctana Bpa-
LWaTbCA TYrO MNU OCTAHOBUNACH (U NEHTY
3aMSI0), HYXHO BpalleHnem BTopoir 6o-
6bILLKM NepemMoTaTb BPYHHYIO BCIO NEHTY,
BCTaBWB B HEE NOAXOOALLUMW KapaHaaLl nnn
aBTOpy4ky. ECnn He BpawaeTcs H1 ogHa U3
6061H, MOXHO HEMHOIO BLIBEPHYTH LUYPY-
nbl B Kaccete N nocne opHOKPaTHOM non-
HOW NEpPeMOTKU 3aBEPHYThb LUYpYMbl CHOBa
no ynopa. 3arem Heo6xogMMmo cpenatb
MONHYIO NEPEMOTKY NEHThI (HE MEHEE ABYX
pa3s), Ha BTOPOW pas NepemMoTKy MOXHO No-
npoBoBaTb caenatsb yXxe B MarHutodoHe. B
pe3ynbTate pynoH NEHTbI Ha BUA CTaHOBUT-
€Sl POBHbIM 1 BPALLAETCSH TENEPD JIETKO.

Kateropunieckun Heponyctumo pep-
XaTb MarHutopoH B MNOMELLEeHUW, rae
HaxoouTcs (UK ponroe BpeEMS Haxoown-
€§) CBMHLOBLIV aKKYMYNATOP UMK EMKOCTb
C CEepHOI KNUCNOTOM UNN ee pacTBOPOM,
[axe ecnuy 3tTa eMKOCTb UM akKKyMYNsaTop
repMeTnYyHO 3aKpbiThl. [Mapbl KMCNOTbI
MeLNEeHHO, HO BEPHO PaspyLialnT pe3uHy
MPUXUMHOIO PONUKa, NacCUKoB, aMOPTU-
3aTOPOB N, MOXET ObiTb, PE3NHOBYIO U30-
nauuvio Npoeopos. PeanHa npu atoMm Te-
pAeT 3anacTMYHOCTb, TBEPAEET, pacTpec-
KMBAETCA NN, HA0OBOPOT, CUNBHO Pa3Msar-
yaeTcs, "pacrekaercs”, pBeTca U NoMaeT-
cq. MarHuTodoH NpUxoanT B HEFrOAHOCTb.

OueHb BpeaHbl 3TW Napbl U 418 Yenoee-
Ka, HO JEUCTBYIOT OHU, NOBTOPAIO, MEONEH-
HO, He3ameTHO. Takoe xe aeincTeue, Ho
cnabee, okasbIBAKOT Napbl CEPHUCTON KNC-
notel. OHa obpasyeTca Npu Nalike OT abiMa
nogroparoien kaHndonu, Kotopas conep-
XUT Cepy, COEOMHSIOLLYIOCS C BRaroi B
Bo3ayxe. B nomeLleHun, roe paHbLe B BO3-
Llyxe NpUCYTCTBOBaN Napbl CEPHOM KNUCNO-
Tbl, BCE NPONUTLIBAETCS UMW, U BNoOCnen-
CTBMM Mapbl 40Nroe Bpems (rogamn) npu-
CYTCTBYIOT 1 pa3pyLiatoT pesmHy. MHeHve,
4TO Napbl akKyMyNSTOPHOFO 3NeKTponuTa
COCTOSIT TONBKO U3 BOObI U MO3TOMY COBEP-
weHHo 6e3BpesHbl, COBEPLLEHHO HEBEPHO.

Pegakrop — A. Cokonos

WINHX310MA8E
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PAOVNOMNPUEM

Ten. 607-88-18

Mpuem cTtareir: mail@radio.ru
Bonpocbl: consult@radio.ru

PAAWO Ne 11, 2009

HOBOCTU BELLAHUA

n. MUXAWJIOB (RV3ACC), r. MockBa

PAOVMOBELLAHUE
POCCUS

MOCKBA. [ockomuceua rno paguoya-
ctotam (I'KPY) opobpuna coapaHue
OMbITHLIX 30H MOOWABHOIO LMbPOBOIoO
TB ctaHpapta "DVB-H" B MockBe. Tec-
TupoBatb paboTy annapartypbl 6yayT
onepartopel "JomnHaHTa", "KeHTaBp” u
"Undposoe TenepagnosewaHne”. K
KOHLY rofa Bce Tpoe npefcTaBsaT Koop-
OUHaTopy peKoMeHfauun o BHeape-
Huio MobunbHoro TB B Poccun.

KP4 pewwuna, 4To OMNbITHEIE 30HbI
MobunbHoro TB 6yayTt pencTBoBaTh [0
1 auBapa 2010 ., a 3atem, B | kBapTane
2010 r., depepanbHOe areHTCTBO CBS-
3u ("Pocceasb™) noaBefer ntorun npen-
BapuTENbHON aKcnayaTaumMm B ONbITHLIX
30Hax u ponoxut NKPY o peaynbrartax.
Cetu mobunbHoro TB pericTBuTEnsHO
roToBbl K 3KCrjiyataumu, a nepsblie
Mofenn aboHeHTckoro obopynosaHusa
YXe NoSBUANCH Ha pbiHKe. OHaKo Mpo-
m3BoguTenM o6opynoBaHUs TepMUHA-
JIOB OPUEHTUPYIOTCA HA 0ObEM PbiHKa B
MWJIINOHBI YCTPOWCTB, TaK KakK MeHb-
wune o6 bLEMBI, MO UX CROBaM, UM MPOCTO
HE UHTEPECHbI.

CaMbiMn  yCNewHbIMK CTpaHamu B
YyacTn BHegpeHus mobusibHoro TB cuu-
Tatotes Utanua, Asctpma un Hxnasa
Kopes.

NUNEUK. Ha vactote 90,7 My
Havana paboTy MecTHas paguocTaHuma
"Jfliuneuk FM". TlporpammHasa Hanpas-
NIEHHOCTb — COBPEMEHHasA My3blka pas-
HBIX CTUMEN N HanpasneHwn.

KPACHOAPCKUU KPAW, AumnHCK.
MecTHaa paguoCTaHumMsa Ha 4acrtoTte
105,4 My Havana TpaHCAauuio NporpamMm
MOCKOBCKOW paanocTaHumm “Love Radio™.

HUXXHUU HOBFoPOJ,. Hauwanocb
BewaHue pagnoctaHuum “Jertckoe pa-
ono” Ha yactoTe 99,1 MIy. CerogHs ata
paguocTtaHuud, noMMMo HuxHero Hos-
ropoga, Bewaetr B MockBe, CaHkT-[le-
Tepbypre, bapHayne, Bonrorpape,
Bopownexe, ExkatepuHOypre, KaaaHwu,
KpacHosipcke, HoBocubupcke, Omcke,
Nepmu, Camape, CapaTtoBe, Ynba-
HOBCKe, Yoe, YenabuHcke, fipocnaene.
"JleTckoe pagmo” MOXHO Takxe chy-
watbk B 6a30BOM nakeTe BelatenbHon
cuctembl "HTB-IMnioc”, Yyepea UHTep-
HeT-canT <www.deti.fm>, a Takxe
npuHUMaThb Yepea cnyTHUKKM "Eutelsat
W4™ 1 "Bonum-1" B OTKpbITOM BULE.

3APYBEXHbBIE CTPAHbDI

AOMUWHUKAHCKASA PECNYBJTIUKA.
3peck Havyana paboTy HoBas paguocTaH-
una — T"Radio Discovery™ (CaHnTto-
HomuHro, yactota 4780 kl'y). Oxnpa-
I0TCS1 N TECTOBLIE NPOrpamMmbl ¢ UNGPO-
Bon Mmonynsaumen WinDRM.

Bpewms scrony — Beemuproe (UTC).

MSK Bpemsi = UTC + 4 y (netHuii nepuon)
+ 3 4 (3umHuiA nepuon).

UCNAHWUSA. Hepaneko ot CaH-Ce-
6acTbaHa Hayan paboTy HOBbIY CpenHe-
BOJIHOBHLIA pagnoueHTp “BupubunoH-
00", COCTOAWMNIA N3 YeTbipex nepepart-
YMKOB MOLLHOCTBIO Mo 50 kBT kaxnbiid,
NOOKMIOYEHHBIX K OOHOM aHTEHHe.
Paboune yactotel — 558, 774, 963 un
1476 kl'u,

KUTAWN. Kntah HakoHeL-TO u3MeHun
paboyne 4acToThl BCEX BelaTeslbHbIX
rnepefaTynkoB, NonaaaloLmx B AnanasoH
7100...7200 kl'y, BbIOENEHHBIN Mexay-
HapooHbiM COK30M 3NIEKTPOCBA3U NS
paboThl paguonbuteneii. MNocnegHas
13 Taknx pagnoctaHumin — "Nei Menggu
PBS" (Tepputopust BHyTpeHHel MoHro-
nun) — 1 cenTabpsa 9Toro roga nepewna
¢ yactoThl 7105 Ha yacToTy 7430 KIu,

C 1 anBaps 2010 r. KuTaii BBOOUT Or-
paHVYEHUA Ha KOMMEpPYECKYIO Tene- u
panvopeknamy. Bpems Ha peknamy B pa-
Ono- un Tenenepepadax orpaHuyamnan
12 MnHyTamu B 4ac, Nnpu 3TomM oauH pek-
NamMHbIA 610K [OMMKEH 6yaeT ANUTLCS He
Sonee nonytopa MuHyT. B npainm-Taiim,
¢ 11.00 po 13.00 (Bpemsa MeCTHoe) ons
paovoBewannsa n ¢ 19.00 po 21.00 ona
TeNeBUOEHUS, OrpaHUYEHNS eule XecT-
ye: B 3TO BPEMS HA PeKknamy HOOSHKHO
6LITh BhIOENEHO He Bonee 18 MUHyT, T. e.
rno 9 MUHYT B 4ac. HenpemeHHoe ychno-
BNE — pPEKSIAaMHbIE POJINKM HE OOJDKHbI
HapyllaTth LENOCTHOCTU paguo- WAn
TenenporpamMmbl. [lna aTtoro Bo Bpems
pPaguonoCTaHOBOK UM TpaHCchauunii ce-
puanoB no TENEeBUOEHUIO B TEYeHue
O[lHOW cepun peknamy MoxHo Oyaer
TPaHCAMPOBAaTb IWLb ABAXALI MO MUHY-
Te. PekomeHpyeTcsl BCTaBASATh peknamy
TOSIbKO B €CTECTBEHHbIE MEPEPbLIBLI BO
BpeEMS Nepeaay u He NpepbiBaTh UX NPo-
M3BOJIbHO. HanomHuM, B Poccun, co-
rMacHo 3aKoHy O pekfiame, MPoaoXn-
TENLHOCTb PeKIaMHbIX 651I0KOB HE MOXET
npesblware 15 % BpemMeHu BewaHus B
TeYyeHMe 4aca, T. €. OEeBATU MUHYT.
Kpome Toro, He foonyckaercs npepeiBaTb
peEKNaMon peENUrMo3Hbie Teflenepenaymn
M MporpamMmbl MPOAOSIKUTENBHOCTLIO
mMenee 15 MuHyT. B npowiom rogy npeg-
cepatent Coeeta depepaumn C. Mn-
POHOB MNpPEenIOXuA U3MEHUTL 3aKOH O
pekname n BHec B [0COyMy NpPOEKT 3aK0-
Ha, 3anpeLlaKLLEero pekiaMHble POJIUKH,
KOoTOpble npepbiBann Obl XynoXecTBeH-
Hble $UNbMbI HA TENEBNOEHUM, TaK Kak
peknamHble Naysbl MeLakT BOCTIPUATUIO
dnnbMa Kak TBOPHECKOIo NPON3BELEHNS
M ywemnsaioT npasa Tenesputens. Op-
HaKo 3TO NpPEMJSIOXEHNE BLI3BAIO HENO-
BOMBLCTBO CNYX6 TenekaHasnos, 1 oHO Tak
1 He ObIN0 NPUHATO.

CLUA. XpuctmnaHckas paguoctaHums
WYFR ("Family Radio”) B HacTynuBlleEM
BEWATENBHOM CE30HE OCYLLECTBNSET
BELLAHNE Ha PYCCKOM $I3bIKE EXEOHEBHO:
04.00—05.00 — Ha vyacTtoTe 7520 kI,
16.00—17.45 — Ha vactoTte 21745 «klu;
19.00—19.45 — wa vactoTe 18930 kI,

YKPAUHA. B pacnucaHuv nporpamm
BELLAHMA XapbKOBCKOW paguMocTaHuuu
"Hoas BonHa™ (91,2 Mlu) nosiBuanchb
HEKOTOpLIE nepefayn paguocTaHuun

"lonoc Poccnn”™ n3 Mocksbl (B 18.00—
18.43 UTC no 6yanam). TpaHcnnpytoTcs,
B YacTHOCTW, Mnporpammbl "CeTeBon
Jo3op”, "Mactepa”, "X3J1", "Cocnara-
TeflbHOe Hak/loHeHue" n "MocKoBCKkue
3Be3abl”.

HOBOCTHU
TENEBU3SUMOHHOTIO BELLLAHUA

MOCKBA. UHTepHeT-nonb3oBarenm
NOJTY4UIIM BO3MOXHOCTb CeiuTh 3a 3ace-
Oannamn genytatoB [oCOyMbl B pexume
OH-nanH. [llepBag npaMas WHTEpPHET-
TpaHchsauus coctosnack 9 ceHTA0ps, B
OeHb OTKpbLITUA OCeHHel ceccun. Bno-
cnencTemn Yeped MHTepHeT MoxHo OyneT
cneauTb 3a BCEMU 3acefaHnaAMU nanarhl.
g Toro 4ToBbl CMOTPETL NPSMYIO TPAHC-
NAUMIO, CneayeT 3anTn Ha aBHylo CTpa-
Huuy caiTta Tocoymbl <http://www.
duma.gov.ru/livevideo.ram> u B ieBOM
ctondue BhHIOpaTb COOTBETCTBYIOLLYIO
Cchifky. [lns npocmoTpa pekoMeHayeTcs
ucnonb3oBate NporpamMy “RealPlayer™
Bepcun 10 n BhiLLe.

AHanor tenekawana "Discovery” Ha
POCCUIACKOM TENEBUAEHUN NPESIOXUN
npe3naeHT cTpansl Mutpnin MenBenes.
OH cyuTaeT, yto Poccun HeobXxoOumbl
COBpEMEHHLIE Hay4YHO-NMONyAspHLIE
KaHansl, nopo6Hbie "Discovery”.
Obpauasick K 4jeHaMm COBMECTHOIo
3acepaHus loccoeeTa n CoseTa no Kyfib-
TYpPE€ U WNCKYCCTBY, MNPOXOASLIErO B
Bennkom Hosropope, oH ckasan "..y
HAC eCTb kaHan "KynbTypa", HO TaM He
BCE MAeanbHO, UHOIAA HYXHO HaBOOUTL
nopsinok, Oenatb ero COBPEMEHHEe,
MOXET 6bITh, fiydlle NPUCNOCOBAEHHBIM
K HbIHELWWHEMY BpEMEHW. JTO XOPOLUWUIA
KaHan, HO OOMmKHLI ObITb KU Opyrme umnd-
poOBbIE MNPOAYKTHI...”. [naBa rocypapcrea
coobumn, 4To K Hemy obOpauanuchb
npepcrasutenu 6uaHeca U rOBOpUSK,
YTO "XOTAT NOAYYUTh HECKOMBKO KaHa-
noB, 4ytoObl co3path B Poccun poccuin-
ckuii "Discovery™ n gpyrme nHTepecHble
nporpaMmel, KoTopblie ByayT nonynspu-
31pPOBaTh HallM OOCTUXeHUsa B obnactu
HayKn, TEXHUKW, Treorpadpunyeckux
nccnegoBaHuii, uctopun”. AMnTpuit
Mepgenes 3ametnn, 4yto B Poccumn ectb
HECKOJIbKO HEMJIOXUX AOKYMEHTasIbHbIX
KaHanoB, KOTOpble pa3MeLwarTcs Ha
nnatdopme "HTB+". OpgHako, no ero
clfioBam, "atoro maso”. Kak cuntaert npe-
3ULOEHT, COBPEMEHHbLIE TenekaHanbl
HEOBX0AMMO HaNoNHATL MOAHOUEHHBIMN
CIOXETaM1, TakKMMKN KaK CHUMaIoTCS [11e
"Discovery”. "¢l noHMMaLI0, YTO 3TO AEHb-
', HO 3TUM HYXHO 3aHUMaTbCs”, — CKa-
3as Npe3anaeHT.

Npumeyanus: B cBsan ¢ HacTynieHn-
eM "3umMmHero" BelarefsibHoOro Ce3oHa
HeKOTOopkIe pacrncaHus u 4acToTkl MOFYT
HYXAaTbCsl B orepartvBHOU KOPPEKTUPOB-
Ke.

...0O nepexofe Ha "nerHee " u "aumtHee”
BpemMsi B pasHbiX CTpaHax mupa MHOro
UHTEPECHOro MOXHO HaliTu 1o CCbike
<www.webexhibits.org/daylightsaving/
index.htmi>.

Xopotuero npuema n 73!

Pegaktop — E. KapHayxos



DDS-cuHTeEe3aTop

Ha MUKPOKOHTpoOJepe

H. OCTPOYXOB, r. Cypryr TioMeHCcKo#i 0611.

lenepatopbl 4acTOT Ha OCHOBE CHMHTE3aTroOpoOB NPSIMOro CHUHTE3a
rno raxk HassiBaemowi rexHonorun DDS (Direct Digital Synthesis) Bce
wMpe Mcnosb3yioTCcsa B pannonmoburenscknx paspaborkax — aromy
crnoco6crByeTr Hanuuue creunann3npoBaHHbIx mMukpocxem. Ho
cobparb Takoi CUHTe3arop MOXHO, MCMOJIb3Y MHUKPOKOHTPOJIIED,
BO3J10XXUB Ha Hero Bce Heobxoammsele pyHKkUmu. O TaKow KOHCTPYK-
uun reHeparopa paccka3aHo B npeaJsiaraemMoii crarse.

Tmnosaﬂ cTpykTypa DDS-cuHTesatopa
nokasaHa Ha pmc. 1. AkKymynsTop
da3sl COCTOUT M3 cyMmaTopa v OByX pe-
rmcTpoB — koaa ¢asbl U kofa YacTtoTel. C
KaXObiM TakToM Foaer pernctp koga ¢asbh
nnvko N paspanoB nepesarpyxaeTtcs
HOBbBIM 3HAYEHWEM, PAaBHbLIM CTapOMYy NJIIOC
coOoepxumoe perncTpa koaa HacToThbl.
N3ameHerne copepxmmoro pernctpa ¢asol
ot 0 no 2" cTaBUTCA B COOTBETCTBUE U3ME-

wiar yctasoBkM yacToTel — 1,043 'y, amn-
NUTYAA BbIXOAHOIO  CUHYCOWAANbLHOIO
cursana (perynupyemas nnaBHO) —
0...1 B ("Buixog, 2"). Kpome TOro, ectb
BbIXOZIbl CUHANA NPSMOYIObHOM (HOpPMbI
¢ TTN yposusmu ("Bbixog 17) u nocto-
AHHOrO HaNPSXERUS, NPONOPLINOKAIBHO-
ro Hanpsxenuwio Ha "Bbixope 3". Bonb-
LWWHCTBO Y3508 U (QyRKUMM yNPaBNexus
CUHTE3aTopa peanu3oBaHbl Ha MWKPO-

Kon
”aCTOIVI\Tb' AKKYMYNSITOP r;
asbl

nay
(sin)
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TakToBbIN
reHeparop

reHunio o1 0 0o 2n ¢a3sbl X yHkumm sin X.
YacTb cTaplumx paspsnoB peructpa koaa
dasbl MCNONb3yeTcs Kak agpec Aans
BbiGOpkKM 13 TM3Y, xpaHawero orcyeTs
bYHKUMKM cuHyC. 3TO AeincTBue, Ha3biBae-
Moe yceveHneM koaa ¢asbl, yxyalaert,
KOHEYHO, CMEKTP rEeHEpPUPYEMOro CuUrHa-
na, HO NO3BONNET 3HAYUTENBHO COKPaTUTL
obbeM, 3aHMMaeMbli B NaMATU MUKPO-
KOHTpoOnnepa Tabnuien cunyca. OTcyeTsl
nocTynatoT Ha Bxog, LIAMN, npeobpaayiole-
ro UX B CTYNeR4aThblit CUrHan ¢ orvbatoLLem
curyconpanskion dopmbl. HY popmupy-
€T CuHycoupanbHblii curHan. Yactorta
BLIXOAHOro curHana F,, TaktoBan Yactota
F, ¥ conepxumoe perucrpa koaa 4acToThbl
M cBA3aHbl COOTHOLLEHNEM
M

Fr = 2_N FA.

CnekTp BbixoaHOro curkana DDS-cuk-
Tesatopa nepep, ®HY ycnoBHo nokasax Ha
puc. 2. B Hem, KpOMe OCHOBHOIO curHasna
yactoton F,, npucyTCcTBYIOT NOOGOYKLIE
KOMMOHEHKTEl, NPUYEM CUrHan 4acToTown
F.-F., MOXeT umeTb amMnnutygy, CpaBHU-
MYI0 C aMnIUTYAON OCHOBHOIO CUrkana.
Orubalowas cnekTpa COOTBETCTBYET
dyHkumm sin X/ X. Witpnxooi nuumvein no-
Ka3aHa xapakTepucTuka naeanbHoro MHY,
HeobxoaMMoro ana GpUNsTpaumm curHana,
WTPUXNYHKTUPHOW — peanbHoro. Ckat
XapakTEPUCTUKUN NEXUT MeXIy HacToTaMu
F.u F~F.. Yem 6nuxe F, k nonosuke 4acTto-
Thbl ANCKPETU3ALUU, TEM MEHbBLLIE OKAXETCH
vHTepBan AF 1 Tem kpyye fonxHa ObiTb
xapaktepuctuka éunstpa. lNMoppobree o
DDS moxHo y3HaTb B [1, 2].

Cxema ycTpoucTBa NokasaHa Ha puc. 3.
MakcumanbHasa 4acToTa BLIXOAHOrO CUrHa-
na — 600 'y, murumanbHas — 1,043 'y,

Puc. 1

AUX upeansHoro puneTpa

AYX peankHoro duneTpa

OrubatoLjas cnekrpa
Ha Bbixoae DDS

0 F O5F, FpF, Fy Fpfo 15F 2FF 2F,

Puc. 2

koHTponnepe DD1, paboTtawwem Ha
CBOEN MakCUMasibHOM TaKkTOBOW 4acToTe
20 Mlu, 3apaBaeMoOli KBApLEBLIM PE30-
Hatopom ZQ1. Ana HAVKaLUKN pexuMoB
paboTbl U BLIXOAKOI HACTOThl NPUMEHEH
XK vravkatop HG1 (ase cTpoku no ase-
HaguaTb 3HAKOB). YCTAaHOBKY 4acToOTbl
OCYLLECTB/INIOT C NOMOLLbIO BCEro ABYX
kHonok — SB1 "+" n SB2 "-". LAN
cobpaH No cxeme pe3nuCTUBHON MaTPULbI
R-2R (peaunctopel R5—R12, R14—R21),
CUrHaBl Ka KOTOPYIO NOCTYNAKT C NMHUA
nopTa D MukpokoHTponnepa DD1 (PDO —
mMnagwwi, PD7 — cTtaplunia pa3psab).

Ha Buixope LA (Touka coeauvHenus
peauctopoB R12 n R21) dopmupyetcs
CTynen4aTuil curkan ¢ amnnutynon 5 B.
BMUTTEPHBIN NOBTOPUTESNb HA TPAH3UCTO-
pe VT1 cornacoBeiBaeT Bbixof, LIAI ¢ Hua-
KVMM BXO[HbIM CONpPOTUBNEHneM punsTpa
W [enaeT curkan Ha NIeBOM MO CXeme
BblBOAE peancTtopa R27 cuMMETPUYHBIM

OTHOCUTENLHO 06LLero npoBoaa. [ins ato-
ro 3MUTTEPHLIV NOBTOPUTENL 3anuUTaH OT
AByxX ctabunuzatopoB Hanpsxenus 6 B
(DA2) v -5 B (DA3). Ha npyx QY — DA4.1 n
DA4.2 — cobpar akTuBHbI RC-punstp HY
naToro nopsaka. K ero Beixoly noakoye-
Hbl pOpPMUPOBATESTb NPSAMOYTONLHOIO CUT-
Hana Ha koMmnapartope DA7 1 perynaTtop Bbl-
XOOHOro Hanpshkenus — peaunctop R29, ¢
OBMXKA KOTOPOro CUrHan nocTynaeT Ha
OKOHeYHbIN yewunutens Ha OY DAS.2. ins
yMEHbLUERUA oXuUTTEpa (ApOoXaHua GpoHTa
M CNaaa BbIXOAHLIX NPAMOYIONbHLIX WUM-
NyNbCOB) Ha BXOAE KoMNapaTopa yCTaHoB-
neH aononkutensHbin punstp HY R36C20.

UnTerpatop Ha OY DA6.2 komneHcupy-
€T OCTaTO4HYI0 NOCTONAHHYI0 COCTaBNNIO-
wyo Ha "Beixoge 2". Ans namepenus
aMnMTyasl BLIXOAHOIO CUrKana aHanoro-
BbIM UAN UUPPOBLIM BONETMETPOM K
3TOMY BbIXOAY NOAKIIOYER MNUKOBLIN
NETEKTOP MONMOXUTENIbHONO HaNPsXeHus,
cobpaHHbih Ha OY DAS.1 u DA6.1. Mo-
cTosiHHan Bpemeru Lenv R28C19 Buibpa-
Ha Tak, 4ToObl Ha 4acToTax B HECKOSLKO
repL NOKazaHua U3mMeputens "He Opoxa-
nn", HO U He CNULWKOM “OoTCTaBanu” Npu
BPALLEHNN OCU NEePeMEHHOIo pesncTopa
R29. MNutaetcs npubop oT cTabunuanpo-
BaHHOro 6noka nuTaksusa, cobpaHHOro No
CTAHAAPTHOW CXEME Ha NOHUXaLWem
TpaHcdopmarope T1, BoinpAMUTene Ha
avonHoM mocte VD1 u crabunuaaropax
Hanpsxxenns DA1—DA3. Hanpsixenve Ha
mukpocxembl DA4 n DAS noctynaeTt yepes
nononHuTenshble RC-dunsTpbl. HTO0WI
caenatb Harpysky Boinpsmutens 6onee
CUMMETPUHHON, NUTAIOLLEE HanpsXexue
Ha ceeToamoapl noaceeTku XK nHamkaTo-
pa nocTynaeT ¢ KonaeHcaTtopa GunsTpa
C4 4yepe3 TOKOOrpaHuuMBawoLWwme pe3unc-
Topsl R13 1 R22. KoHTpacTHOCTL n3obpa-
xenua wa XK ungmkatope ycTaHaenu-
BalOT NOACTPOEYHbIM pe3nctopom R4.

lMporpamma ons MUKPOKOHTpoOnnepa
HanucaHa B cpeae paspabotkn BASCOM-
AVR. MOXHO MCnonb3oBaTtb AEMOHCTpa-
LIMOKHYIO BEPCUIO, €€ OrpaHuyYeHue no
CpPaBHEHUIO C KOMMEpPYeckon — pivHa
KOZa NPOrpammebl He [0MXHA NPEBLILLATL
4 x6anT. [na peannaaunn akkymynatopa
¢da3bl U xpanerua Tabnuubl OTCHETOB
cuMHyca BbiOpaH  MWKPOKOKTpONNep
ATmega 48, umetolumin Flash-namaTe ko-
Makg obbemom 4 kb6anT n O3Y 512 Gaitr.
Mpy NPOEKTUPOBaHUKN CUHTE3ATOPA B NEp-
BylD ouepenb Heobxoaumo 6bino on-
penenvuTeca C paspsaHOCTLIO perucTpa
¢da3bl U oTcHeToB B Tabnuue cuHyca, a
Takxe nx YncnoM. Beinm BelGpakrbl perucTp
¢a3sbl AvHon 24 paspsga (N = 24) v Tab-
nvua ns 256 BoCbMMpPa3pRaHbIX OTCHETOB.

Pervctpst r28—r30 MukpokoHTponne-
pa DD1 o6pasyior pervctp ¢aswl, r25—
r27 — perncTp Koaa 4acToTbl CUHTE3aTO-
pa. B cucteme Komang, MUKPOKOKTpOnne-
poB AVR napa peructpoe r30 v r31 obpa-
3yeT ykasaTenb aapeca Z, UCNoNb3yeMblii
HEKOTOpPLIMU KOMaraamu. Tabnuia cuHy-
ca pacnonoxena B hadane O3Y no agpecy
100H. NMporpamma MUKpoOkKOHTpONNepa
OfMH pa3 B Kavane paboTbl BLMUCHSET
3HaYeHusa ana aTon Tabnuubl U nomMeLLaeT
nx B O3Y. U3 24 pa3psaos pernctpa ¢assbl
ona agpecaumy Tabnuubl UCNONB3YIOTCH
TONBbKO BOCEMb CTApLUMX, HAXOAALLUXCS B
r30. Takum 06pa3om, ykazatens Z Bcerga
agpecyeT OfHO U3 3HaqeHun B Tabnuue
OTCHETOB CUHYCa.
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Puec. 3

BASCOM-AVR nossonder BkQuMarb B
nporpammy GparMenTol, HanuCakHLe Ha
accembnepe. B Tabamue nokasaH Takow

dparMenT, peannayiomii LMGPOBYIC HacTb
CUHTE3aTOpAa (BCEro BOCEMb TAKTOR).

Tpn TakToBOW HacToTe 20 My 1 ann-
TENLHOCT LMKNA B BOCEMb TAKTOB AaHKbIe
Ha BoiBogax nopTa D 06HOBNAIOTCS Kax-
abe 400 He, T. €. Fy = 2.5 M. B cooteeT-
CTBMU C NPUBEAEHHOW Bbille OPMYNON
MUHMUMANbRBIA  Wwar

Sasm 'yucno  flencTemne
'TaKTOB
add r2B, r2s 1 Cnoxenne
adc r28,r26 '1 CAOXEHNE C YUeTOM NEPeHOCA
adc r30,r27 '1 CNOXEKUE € YUETOM NEPEHOCA
1d r24,r27 '2 KOCBEHHas 3arpy3ka M3 03Y no ykalaTemw Z
Out Portd , R24 '1 BMEOZ & NOpT D
rimp M '2 Nepexoa K MeTKE M (3auMKnuBanme)
$end Asm

UBMEHEHKUSA “aCTOTHI
{Ppn unamenervn M
Ha eavHMLy) cocTa-
BuT 0,1490 MNu. Ann
0AHHOW TakTOBO# 4a-
CTOTHl WA U3MEHE-
HWS 4acTOTHl rerepa-
TOpa KPAaTHBIM, Ha-

Pa3meLenune Tabnuue otcueTos B O3Y
NO3BONAET CIKOHOMWTL OAMHK TakKT, MNo-
CKONbKY KOMaKAA Ipm 3arpy3aky M3 naMaTi
NPOrPamMm BHINONHAGTCHA 33 TPW TakKTa.
Kpome Toro, ana pasmeileHmna Tabnuunsl 8
namMaTy NPETPaMM NPUWOCH Ol CHavana
BBIMWCIIUTE €€ [AaHHLIE, COXPaHUTbL UX B
¢daine, notom uz ¢aitna NOMecTUTL B
NPOrpaMmMy C NOMOLWEI0 onepatopa DATA
W NOARErynUpoBaTh WX PAcnoNoXeHne 8
NamMRTW TaK, 4700k Havano Tabnuusl oka-
3aN0Ck NO HYXHOMY 2APecy.

npvmep 1 Mu, nony-
4UTh HEBOIMOXHKO, NOGKOMbKY TOrga Rno-
TpebyeTcs uamenaTts M warammn 6,710. Ho
M MOXET GHITh TONBKO UEABIM YUCNOM, MO-
3TOMY B8uI6pako Bnvxaiiwee yence (7}, n
reHepupyemas 4actoTa Nnony4aeTcs kpar-
woin 1,043 Mu. Ang nony4erna “kpyrbix”
3HAUEHUIA cnegyeT NPUMEHNT b KBaPLIEB6In
PE30HATOP Ha HACTOTY, 3HAYEHUE KOTOPOI
PABHO CTENERW YMCNA 2, Kak 3TO CAenaMo,
sanpumep, B [3].

MakcrmaneHas BeIXOAMAA 4acToTa re-
HepaTopa He MOXET NPEBLILIATHL NONOBUHY

4aCcTOTH AuckpeTuaaunu, 7. . 1,25 My,
{(npy 3ToM GHY ponxek ObITb Maeasb-
HbIM). HTOBbI €r0 MOXHO BLINO peanuao-
BaTb Ha APAKTUKE, 3TY 4acTOTY NPUXOANT-
ca eubUpaTe CYLLECTBERHO MeHblwew, B
DAHHOM cnyvae Obinv BbibpaHe Makcu-
manbHas reHepupyeMan yacrorta 600 Iy,
n ¢uneTRp YebbilweBa C 4aCcTOTOW cpeaa
800 ky, 1 HEePABHOMEPHOCTLID XapakTe-
PUCTUKK B ONoce nponyckanus 1 gb. Me-
TOAMKA pacyeTa hunsTpa ¢ TaKon Xapak-
TEPUCTUKOW NpuBeaeHa e [4].

CneayeT OTMETUTDL, 4TO aNrOPUTM NPO-
rPaMMbt K€ 33aBUCUT OT NPUMEHEHHOTO
LIAIT, a Takxe OT KOHKPETKOW peanaaunmn
<PbHY, ora MokeT HuTh NEerko aganTUpoEa-
Ha K Apyromy AVR-mUKpOKOHTpOnnepy
NPV BanuHuK Y Hero AoCTatoMHBIX pecyp-
coB. Taixe nerko 3actaeuTb ee paboTaTe
C KB3APUEBbLIM PE30HATOPOM  APYron
4acToOTHl, NPOCTO NEPecYMTaB War U3me-
HEHWA 4ACTOTHI U BHECH HOBDE 3HA4EHNWE B
NPOrpamMmy.

Tocne BKAYEHUR yCTponcTea Ha XK
VHOVKATORE B TEYEKWE TPEX CeKyMf OTO-
HpaxaeTcs Hagnucs "DDS SINTEZATOR",
3aTemM B NEPBOWA CTPOKE NORBRTCH TRW
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TUPE, 3TO 03HAYAET, YTO BEIXORHOIO CUr-
HanNa HeT, a BO BTOPOW — YCTaROBERHAS
yactota — "F=001,000 kIy". Mocne
KP2TKOBPEMERHOIQ HAXaTWA HA KHOMKY
SB2 "—" B BepxHei CTPOKE NOABNAKTCH
TPU CTUAN3OBAKHbBIX 3HAYKA CURYCOUAHI
¥ QOPMUPYETCHR CUTHAN Ha YCTAHOBNEH-
HOY YacToTe. [ins ee n3aMeHEHWA KPaTKO-
BPEMEHHO HAXWMAIOT Ha KBONKy SB1T "+"
M reHepauus NPEeKpawaeTcsa (B Nepeon
CTPOKE — TPU TUpPe), BO BTOPOW -~ “Hy-
neeas” sacrota “"F=000,000 «u”. Kyp-
COp MW BTOM HaXCAUTCA B NO3ULMK Kpaii-
HEro neBoro Hyns (CTtapuwuh paspan).
Haxatnem Ha ksonky SB1 "+ uudpy B
ATOM PAa3pPROE LMKANNECKN M3MEHAIOT OT
0 no 6. Cmewenre Kypcopa BNpagBo OCy-
wWecTBNANT kkonkoh SB2 "-", u 3arem
HaxaTvem Ha kHonky SB1 "+" ycranaenu-
BawoT undpy o1 0 a0 9. Koraa kypcop oka-
XeTca B Mnagwem paspsge u byaer
Haxata SB2, B nepsolt CTpoKe NOKBATCR
TPK 3HaNKA CUHYCOWOE — reqepaTop Hav-
Het paboTtaTb Ha YCTAHOBNEHHOM 4ACTOTE.
Ecnn B Cctapwem paspsae yCTaHOBWUTh
umdpy 6, TO NpU HAKATUK KA KHONKY SB2
"7 cpaly HauYHETCA reHEpPaUMa Ha Mak-
cuMansHoi wactote (600 k'y). Ecnu xe
BO BCEX pa3psanax no owubke okazanuch
HYNW, BEIXOAHOTO cUrHana He ByneTt 1 kyp-
COp BEPHETCS B CTapLUuiA pa3psa.

Puc. 5

Puc. 6

BONBWUKHCTBO AETAnei yCTpoucTea
CMOHTUPORAKb HA MAKEeTHOW NevaTHON
nnate pasmepamu 100x80 MM ¢ MCNonb-
30BaHVEM NPOBOAHOTO MoHTaxa. UKavka-
TOP, NEpemMenHbin peancTop R29, Bunka
XP2 n TpaHcpopmatop T1 coeanmeHsl ©
NNaTol W30NUPOB3HKEIMU  MPOBOAAMW
{pnc. 4}. NpUMEHERB NOCTORHKBIe Pe-
auctopue MJIT, C2-23, nepeMeHHbiii
RoOACTROEYHEN — mebule rpynnst A (08
WMNOPTHBIX — B}, OKCUAKBIE KORAEHCA-
Topty — K50-35 nan mnoprueie, ocrans-
Hole — K10-17. Korpewrcarop C17 co-
CTaBNEH U3 ABYX NAPANNENbHO COBAMHEN-
Hbix emKocTeio 2200 nd v 240 n@. Kom-
naparop LM31 1P 3amennm Ha KPS54CA3,
HO YMCAO BHIBOAOE U LIOKONEBKA ¥ NOCNEN-
Hero gpyrue (xopnyc DIP14, a ue DiP8).
TparavcTop KT3102MM MOXHO 3aMeHnTL
Ha mkbon ua cepum KT3102 ¢ koagpdpuum-
EKTOM YCUNeRKMA Mo TORy He meHee 200.
Kvonku SB1 1 SB2 — niobeie manoraba-
PUTHBIE € CAMOBOIBPATOM, KBAPLIEBbIN
pesonarop — HC-49U.

Peauctopel R-2R matpyuysl {(R5—R12,
R14—R21) cneayer npegeapuTenbko No-
pobpare MakCUManbHo To4KO. Tparchop-
matop T1 gonkeHn ofecnesusate nepe-
MEHHOE HANPAXEHMEe Ha BTOPUYHON 06-
moTke 2x(9...11 B) npu Toke Ao 300 mA.
MHpnkaTop HG1 WH 1 202A pupmsl Winstar

6 BEICRAH MCXOAS W3 €ro CRABHUTENBHO
Rebonblumx rabapuTHbx paamepor. [o-
CKOMbKY Y MEMC Ha pas3teMe OTCYTCTBYeT
BLIBOA, COSOMHERHBIA ¢ KATOAOM CBETO-
auocaa NOACBETKYW, NMPU MOHTEXE Coeau-
HUTENBHEE NPOBOAA NPUNANBAIOTCA NPA-
MO K BBIBOLAM KaTOAA M aHoga Henocpea-
CTBEHHC Ha NMaTe, NPy 3TOM HEOBX0AMMO
yOaUTb nepembldky J1 Mexay aHogom v
padseMom (pmc. 5). Bzamen 3Toro ukam-
KaTtopa MOXHO NPUMEHUTL N0 anano-
UYL (age CTpokn No 12 unu 16 cumeo-
JIOB) © KOKTROANEPOM, COBMECTAMBIM C
HD44780. Bce MMKPOCXeMb, KPOME CTa-
HVMNUIATOPOR HANPAXEHWA, YCTAHOBAEHH
B nawenn. Crabunuaatopel DA1 v DA3
CHabxerbl pebpUCTHIMM TENNOOTBO4AMU
nnowageto 10...20 cm®.

My npaeunekol ¢6opke 1 nporpam-
MUpoBanM L poBan 4acTes Apubopa Ha-
naxuBakua we Tpebyetr. ECAnM UCnOnbay-
eTcs nporpammartop BASCOM-AVR, 1o no
nytu Options— Compiler—Chip—LCD cne-
AyeT NpaBUIbHO YKa3aTb TN MUKPOKOKT-
ponnepa v erg BbiBOAbl, K KOTOPEIM NoA-
kniouer XK nugmkatop. Mpy nporpamMmu-
POBaHUK HAOC YCTAHOBUTL KOHUrypa-
LMo, 338A3I0WYI0 pexmumM patoThl ¢ BHICO-

KO4aCTOTHHM KBApLEBHIM pe30-
- Hatopom 6e3 sHyTpeHKero gene-
HWA 42CTOThl Ha BOCEMbL. paclun-
peHsbi 6aiT kokdurypauum —
BCE ennHULbI {MCXOOH0E COCTOoR-
HWe), crapwud tant — 11011111
(RSTDISBL=1, DWEN=1, SPIEN=0,
WDTON=1, EESAVE=1, BODLE-
VEL2=1, BODLEVEL1=1, BODLE-
VELO=1), mnagwwuin OGaht —
t1110111 (CKDIV8=1, CKOUT=1,
SuUT1=1, SUTO=1, CKSEL3=0,
CKSEL2=1, CKSEL1=1, CKSELO=1).

KpoMe OCHOBROW NPOrpaMmil
M48.bas, paspaboraHa ynpo-
WeHHaR TEecToBas nporpaMma
M48 testB8.bas, npu vcnoneao-
BaHWK KOTOPO GopMUpoBaHne
CUHYCOMAANLROTO CUrHana ocy-
WECTBNAETCA NO BOCEMI TOMKAM.
MNpu NpuMmereRK NocneaHen NPorpaMmMb!
NOCRE BKICHEHU] K HAXATUR Ha KHONKY
SB2 Ha NeBOM M0 CXEME BLIBOAE PE3NCTO-
pa R27 NpUCYTCTBYET CUIrHAJ, OCLMNINO-
rpaMMa KOTOPOro nokasakwa Ha puc. 6.
MNporpamma M88.bas npeprazHaqera
ANA YCTPOWMCTBA C MUKPOKOHTRONNEROM
ATMEGABEB-20, npu 3TOM MakCUManbHas
BHIXOAHAA “acToTa cocTasnseT 400 kly,.

JINTEPATYPA

1. Puguko 1. DDS: npsamov UM poBOi CUkH-
Te3 4dactotel. — <http://www.legoslab.ru/
$6/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. OcTtpoyxor H. leHeparop $uKCUpOBaKH-
HBIX 42CTOT W wacroromep. — Paawo, 2007,
Ne 11, c. 24—27.

4. Yonencenwia B. Axmvshitie RC-Gunetpe. —
B nomoule panmonoburento, smn. 92, — M.:
Wan. BOCAA® CCCP, 1986, c. 57—66.

” O:pe;man. YnoumsnyToie nporpaMms
ASR MUKDOKOHTPORSIEDG CYHTE3ATUNE Haxo-
AsTca Ha Haluem FTP-cepsepe no agpecy

 <fip://Mp.ractio.ru/pub/2009/1 1/dds.zip>.

Fopakvop WM. Hevacs, rpagwvxa - 4, Hewaes,
TO — aeropa

21

JOMVVAS

BEWH3Id3INEN

GO-£8-809 ‘UAL

n1"o|pRIEINSUDD :md0duog
:yeLeLd wemd)y

niolpeEIGIEW

600Z 't | 3N OUTTvd



N
N

7 f@,@

P/

NCTOYHUKUN MUTAHUA

Ten. 607-88-18

NMpuem crarteii: mail@radio.ru
Bonpoch!: consult@radio.ru

PAAMO Ne 11, 2009

ManomouwHbIn UUN
Ha Mmukpocxeme VIPer17

C. KOCEHKO, r. BopoHex

Hosas mukpocxema VIPer17 ¢upmbi STMicroelectronics no3eo-
NAeT CTPOUTb MMMNY/IbCHbI€ UCTOYHUKN MUTAHUS MOLYHOCTLIO [0
12 Bt ¢ Bbicokum Kl n cBepxmanbiM norpebneHnemM sHepruv B
xayuwem pexume (He 6onee 50 mBT). Mukpocxema cogepXxur ase-
MEeHTb! ABYX He3aBUCHMbIX KOHTYPOB YrpaBJ/ieHNUs BbIXOAHbIM Harps-
XEeHUeM M ABa KOHTYypa OrpaHu4YeHnsi ToOKa KOMMYTHUPYIOLLero TpaH-
3ucTopa, YTO 3Ha4YUTEesIbHO NOBLILWAET HaREXHOCTb 6510ka NUTaHUs.
Ho Bocrionb3oBaTeCs NpenmMyLLeCTBamMm 3TOM MUKPOCXEMbl HEeJIerko:
OHa He BxoguT B 6a3bl AaHHbIX NPOrpaMmM aBTOMaTU3UPOBAHHOIO
NPOEKTUPOBaHNS, BECbMa CJ/IOXEH PEeKOMeHAyeMbI (Ppupmoii-rnpo-
unssoguTEenemMm pacyert CONMPOTHUBIIEHUA BHELWHUX Pe3NCTopoB. ABTOp
npegnaraemoii cTarby B npouecce paspaborku UAI ycnewro npe-
ofoses1 3TN TPYAHOCTH C NOMOLLYbIO rnporpammsel VDS u aneKTpoHHOM

rabnuusl Microsoft Excel.

B kokue 2008 r. cemencTBo cneunanu-
3UPOBAKHbLIX MUKPOCXEM AN UM-
NYNbLCHBLIX UCTOYHUKOB NuTanua (UUI)
NONOJIKUOCL HOBbBIM MNOKONIEHUEM —
VIPerX7. HoBble MMKPOCXEMbI CYLILIECTBEH-
HO oTnu4atoTes ot VIPerX2, xota oTHocaT-
CH K TOI Xe rpynne mMoLHOCTU. BHyTpeH-
HAA CTPyKTYpa Mukpocxembl VIPer17 u
npuKumnel noctpoenns UAUIM 1a ee ocHoBe
noapo6HO onucaksl B [1].

Cxema manomoluHoro UM Ha mukpo-
cxeme VIPer17 nokasaHa Ha puc. 1.

BuixoaHoe conpotuenesue, Om
KN4, %, HemMeree . ................ 80

Mukpocxema DA1 VIPert7HD obec-
neyYnBaeT BaxHble PyHKLMOHaNbHLIE 0CO-
6enHoCTM UUTT: yCTOMYMBOCTL K NOBLILLIE-
HUIO HaNpsXeHrus ceTu Gnarogaps BbICO-
KOMy NpOOGUBHOMY Hanpsbkenuio (bonee
800 B) KOMMYTUpYIOLLErO TPaK3UCTopa;
perynupyemMoe 3aluMTHOEe OTK/IoYeHne
VUM npyu CHWXEeHUU CETEeBOro Hanpsxe-
Hua Meree 140 B n nocnepylouiee aBTo-

HOCTU U3/y4aeMbiX NOMEX; CYLLEECTBEHHOE
CHUXEHue noTpebnaemMoil MOWHOCTU
(menee 30 MBT npu ceTeBOM HanpsixeHun
220 B, 50 mBT — npu MakcumanbHoMm ce-
TEBOM HanNpPsHXEHUW) B IEXYPHOM pexumMe
(standby).

Mpepnaraemuiii UUIN — obparHoxono-
BbIlA Npeobpas3oBarenb, NPUHUMN Oei-
CTBUA KOTOPbIX onucaH B [2]. Mpu ero pea-
M3aLMN BO3HUKIIO HECKONbKO Npobnem.
OcHOBHasn — OTCYTCTBUE 3TOWN MUKPOCXe-
Mbl B 6a3e [aHKbIX NPOrpaMmbl aBTOMaTh-
3UPOBAHKOIO NPOEKTUPOBAHUS UMNYSILC-
HBIX MCTO4YHMKOB NuTanus VIPer Design
Software (v.2.24) [2]. Apyrasa npobnema —
CJIOXHBIA pacHeT CONPOTUBIIEHUS 3a4a10-
wux pexuvm peauctopoB R1—R5. Pac-
CMOTPUM NYTU pelerms aTux npobnem.

BbINONHUM NPOEKTUPOBAHUE UMNYNILC-
Horo TpaxcpopmaTopa T1. Buibepem
marsutonposog KB10 w3  depputa
2500HMC1. 3anyckaem nporpammy VIPer
Design Software (v.2.24). B okHe Input
Parameters ycraHaBnuBaem craHpapT-
Hble Npefenbl U3MEHEHUS CETEBOro Ha-
npsxxexHms 220 VAC Range (176...264 B),
AN BBLIXOOHBIX NapaMeTpoB B OKHE
Parameters Mains Output Bbibupaem
BbIXOAHOE HanpsxeHue 9B v Tok 1 A. B
okHe VIPer and Regulation Parameters
ocTaBnsieM BbIOPaHKYIO NporpamMmon no
ymonyanuio Mukpocxemy VIPer53, Ho 8
none Reflected Voltage BmecTo 3Haue-
HUsA "no ymonyanuio” 80 B yctanoBum
150 B. MNone pnsa 4acToTel KOMMYTaLUU
Switching Frequency 3anonHum 3uaude-

DI
VD1 vD3 11 il
DB107 R1 : VD6
Z!S ca == 1,8M 1.5KE440 Y 6 Y ynse22
22 MK ;_ R5 200 Kk VD2 1N4148 T1| |e
X450 B =1 i < IE
| R2 cioll
IC1 1000 x]C3 1000 ¥ 1.8M DA1 VIPer17HD VD4 & 12 1000 Mk x 16 B
x 400 B | x 400 B e HER106 : L2
13—1
—{——{— F 0er | pwe | DRAIN 2 8 mklH
5 R8 10 .
C5 6conT vdd =< Il o +
0,01 mk 1—a 3 1 XT2
2 74 . sourcel= VD5 1 C11470 Mk x 16 B Buen
1N4148 P
[ o -
1 U1 4N35
o .
g N
S FU1 0,5 A 7 Ut
0 i 0,033 Mk _/
T | L cs /7
© T 0,033 mk 4
c2 cs | ut2
R3 |,/ R4[/ R6 R7 1t
v4 v4 v4 = 47 MK X
8,2k 47k 33k 62 K %50 B
. . i
]
c9
2200 x 1 kB

Puc. 1

OCHOBHbIE
TEXHUYECKUE XapaKTepUCTUKH

HanpsixeHune nutaiouwen cetu,

B .. 176...244
Yactota npeobpa3oBaHus,

KM o 115
BuixogHoe Hanpsixenue, B ... ..... ... 9
BbIXOGHOM TOK, A . . ... ... o i 1
AMPNNTYAa NynsCauuiin BbIxoq-

HOrO Hanpsixewus, MB, He

Gonee .........cciiiiiiiiia. 10
KoadpduumerT ctabunusaumm

NO HaNPSAXEHUIO, HE MeHee 2000

MaTUHECKOE BKIIIOYEHUE NPU YBENUHEHUN
6onee 184 B (Tak HasbiBaeman ¢GhyHKUUS
Brown-out); "markuii® nyck pnutens-
HOCTBHIO 8,5 MC; KOHTPOSb KaxAoro wum-
NynbLCa BEIXOAHOMO HANPSXEHWUA U 3alUT-
Hoe oTkoqeHne UMM nocne npesbiwexns
3a0aHHOMO YPOBHS B HETHIPEX UMMNYJbCax
noapsA; aBTOMaTUHECKOE OTKIoYeKue
npuv BO3pacTaHuu TemMnepaTypbl KpUcTan-
na mukpocxemsl cebiwe 160 °C v nocne-
AyioLLee BKIOYEHWE NOCNe OCTHIBaKUA A0
130 °C; HM3KOYaCTOTHAR MOAYNALMS Hac-
TOTbl NPEobpPa30Bakns C LENbIO 3HA4U-
TENbHONO CHUXEHUS CNEKTPasibHOoN NNoT-

C12 0,033 mk

Hnem 115 kly, kak y VIPer17HD. B okne
Transformer Design oTMeyaeM nNyHKT
User Defined, a 3atem 3anonxsem none
Primary Inductance 3Hauervem 2,52 MIMH.
B paspene Winding Turns otmeuaem
nyHkT Force Input Turns n 3anonHsem
none gns nepeudHoil o6moTku Input yunc-
nom 64. OrmeTuB nyHkThl Fixed B pa3pe-
nax Core Size 1 Core Material, BbiGvpaem
RM10 u N67 cootseTcTBEHRHO. HaxaB Ha
3KpaHHyto knasuiy Apply, nonydaem Kow-
CTPYKTUBHbLIE [laHHblE TpaHcgopmaTopa:
nepsBuyKas oomotka (1) — 64 B1Tka npoBoaa
ovametpom 0,41 mm, BbixogHas (lll) —



S
PacueT 3a4aloWmx PeXMM pesucTopos

B UWMN Ha mukpocxeme VIPer17
KOHTPOSb HaNPRXEHUR CeTH
Hanpsixenuve otkniovenus UAN, B
Hanpsbkenue Bkniouenus UAN, B
Conpotuenenune pesuctopa R1 + R2, kOm 3646
Conpotusnenue pesuctopa R3, kOm 8,5
KOHTPOs: TOKa M BLIXOAHOrO HamnpsKeHus
Yucno BUTKOB BLIXOAHOW OOMOTKM
Yucno BuTkoB 0BMOTKM CBA3U
MpeaenbHoe BLIXOAHOE Hanpsixkerne, B
MNagexve Hanpsxenns Ha auoge VD6, B
MNapeHve Hanpsxenun Ka gauoge VD2, B

KoathchuumenT aenenus Bbix. Hanpskennn 0,19
KoaththumeHT npeaenbHOro 3HaueHus Toka
Conpotuenenue pesuctopa R4, kOm 46,1
Ero BbibpaHHoe 3Hauvenue, kKOM

Conpotuenenue peauctopa R5, KOM 205.2

Puc. 2,

5 BUTKOB npoBofa anameTpoMm 1,8 mm,
obmoTka ceaau (ll) — 8 BuTkoB NnpoBoaa
nvametpoMm 0,07 mm. HemarkuTHbih 3a-
30p Ha LeHTpabHoM kepre — 0,19 mm.

B nepBOM KOHType orpaHuyeHue u cta-
6UNU3aumI0 BbIXOOHOTO HANPSXEHUA Bbi-
MONHAET y3es OTpULATENLHON 06paTHOM
cBa3u ¢ Beixoaa UUIM Ka Bxon FB Mukpo-
cxemb! DA1. 3TOT y3en coaepxuT onTpoH
U1, mukpocxemy DA2, peauctopsl R6, R7,
R9—R13 u koHgeHcaTopel C6, C7, C12.
Y3en He MeeT HUKakux ocobeHHocTen No
CPaBHEHUIO C aranoramm, oNUCaKHbIMU B

NEPBOro KOHTypa 3awuTtbl N0 TOKY CTOKa
KOMMYTUPYIOLLIEro TpaH3ncTopa.

O6moTtka ceszu (i) wucnonb3oBaka
TaKxXe Ans nutaHus mukpocxembl DAT.
BeinpamnerHoe guonom VD5 1 crnaxew-
Hoe KoHaeHcaTopom C8 kanpsxenue
370 0O6MOTKM NoAaKo Ha BeiBog, Vdd Muk-
pocxembl DA1 oTHOCUTENLHO ee obLLero
npoeopa SOURCE (oK xe BbIBOA, UCTOKA
KOMMYTUPYIOLLLEro TpaKaucTopa).

Paccuntaem cONpPOTUBNERUS 3a4ato-
wmx pexum peanctopoB R1—R5. B cnpa-
BOYHbIX OAHHbIX Ha MuUKpocxemy [1] npu-
BEAEHbl COOTBETCTBYIOLLVE YPABHEHUS.
lMpepnonaraeTca, 4TO NOCNE OPUEHTUPO-
BOYHOro BbIGOpa CONPOTUBNEHWUI 3TUX
pe3ncTopoB HeobXoAUMO NOACTaBUTL MX
3HayeHMs B npeanaraeMyilo CUCTEMY
ypaBHEHUI, a 3aTeM peLlUTb ee OTHOCU-
TENbHO UCKOMBIX 3HaYEHU HanPsXXeHnsa n
Toka. B 3aBUCMMOCTM OT NONyYeHHbIX
pe3ynsTaTtoB  MOryt noTpebosatbecs
NOBTOPHLIE BbldUCNEHUA. Opxako 3Ty
PYTUHHYIO MHOIOKPATHYIO BbIYUCIUTESb-
HyI0 PaboTy MOXHO NOPY4UTL KOMMNbIOTE-
py. Ans aTtoro aBTOpOM paspaboraxa
anekTpokHas Tabnuua VIPER17.XLS —
nokymeHT Microsoft Excel.

Bug tabnuubl nokasax Ha puc. 2. 3e-
NeKble SHeliku CoaepXaT UCXOLHbIE AaH-
Hble. B XenTbix fueikax BbiBEAEHbI pe-
3ynkTaThl Pac4eToB, aBTOMAaTUMECKU U3-
MEHSIOLLMECH NOCNE KaXOoW KOpPPeKTU-
POBKW UCXOLHLIX AaKKbIX. [TpuBeaerHLI B
KauecTBE MpuMepa pacqeT NOKa3biBaeT,
4TO  Ana  peanu3auuMyM  3alUTHOro
oTkmovenna UUNM Ha sbiBoa BR mukpo-

ConpotuBnenne  peauctopa R4
5,1...100 kOm onpegenser Makcumasnb-
HbIA TOK KOMMYTUPYIOLLLEro TpaH3ucTopa
Ha yposHe 0,1...1 OoT NnpeaensHoro 3Have-
HuA 0,4 A NepBOro KOKTypa orpaHu4eHus
ToKa. Hanpumep, kak NokasaHo Ha puc. 2,
ONs  OrpaHu4eHnsl ToKa Ha YpOBHE
0,95x0,4 = 0,38 A cnenyert BbibpaTh peau-
ctop R4 conpoTtuenennem 46,1 kOm nnum
npuHaTe Gnuxainwee B paay E24 cran-
AapTHoe 3HaveHue 47 kOM. Mukpocxema
VIPer17 copepXuT Takxe BTOPOM KOHTYp
orpakuseHmns Toka Ha yposxe 0,6 A.

Ucxops U3 COOTHOLLEHUN Y1Cna BUTKOB
sbixogHo Il v BcnomorarensHol Il 06MoTok
MMNYNBbCHOrO Tpaxcdopmartopa, a Takxe
npefena BbIXOAHOIO HaNPSXXEKUsi BO BTO-

POM KOHTYpE OrpaHuyeHns/cTabunmnsaumm |

(9,5 B), nporpamma VIPER17.XLS onpe-
nenuna conportueiexue peanctopa R5 —
205,2 KOM, y4UTbiBas NpAMOe nageHune
HaNPSXXEHUS Ha BbINPAMUTENbHBIX AN0AAX
B LEnn BTopuyHoM obmoTku (VD6) n 06-
moTku ceaau (VD2). Ecnu swiBog, CONT
MUKPOCXEMbI OCTaBUTL CBOOOAHBIM, B
NEePBOM KOHTYPE TOK CTOKa KOMMYTUPYIO-
wero TpaH3ucTopa Oyner orpanvueH Ha
makcumMansHoMm yposke 0,4 A v He Gyner
paboTtatb BTOPOM KOHTYP KOHTPONs
BbIXOZIHOrO HANPSXEHUS.

MewatHan nnata (pvuc. 3) BbINONHEHa
13 OABYCTOPOHHE $ONbrMpOBaHKOro CTek-
nortekcronuta tonwmkon 1,2...1,5 mm. Ha
NPOTMBONOJIOXHBIX CTOPOHAX NJiaTkl NPo-
BOAHWKU COEAUKSIOT ABYCTOPOHHEN Nnpo-
NankoW BLIBOOOB COOTBETCTBYIOWMX 3Ne-
MeHTOB. B oTBEpPCTME NEYaTHOro NpoBog-
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crarbsx [3, 4]. Bo BTOpoM KOKTYpe Hanps-
xenne obmoTku cesan (Il), BbiNnpaAMnenr-
Hoe anopom VD2, yepe3 nenutens R5R4
noctynaet Ha Bxog CONT MUKpOCXeMbl
DA1, 4TO NPUBOAUT K OrPaHNYEHUIO U CTa-
6UnNM3aumMn HanpsXexsus 3To 0OBMOTKM,
KOTOpOE NPONOPLMOHANBHO BbIXOAHOMY
Hanpsxeruio UAMN. Tak ocyuiecTeBnaeTcs
LONONKUTENbHBIA KOHTPOSb BbIXOOHOMO
HanpsXXeHUs B KaXZOM UMMyfbCe, 4TO
CYLLLECTBEHHO MOBLILIAET HaAEXHOCTb
UUNN: ok ocTtaetca paboTocnocobHbIM U
€ro BbLIXOAHOE HanpsXenue cTabunbHo
naxe npy obpeiBax ueneit ontpola Ul n
mukpocxemebl DA2. Peauctop R4 Bbinon-
HSIET eLle oARy QYHKLMIO: ero ConpoTuB-
neHvie onpeaensieT nopor cpabarbiBakus

CXembl cnenyeT NoAatb BbINPSMIEHHOE
HanpsXxeHve ceTu Yepes genurens, obpa-
30BaHKbIA NOCNENOBATE/IbHO COEAVHEH-
HbIMUM pe3ucTopamMu R1 1 R2 cymmapHbIM
conpoTuBnennem 3646 kOM n pesucto-
pom R3 — 8,5 kOm. Mpu 3ameHe 3TUX
3Ha4YeHun Ha cTaHaapThble 3,6 MOm u©
8,2 KOM ypOBRU BKJIIOYEHUS U BbIK/KOYe-
Hua UUM cmeluaioTcsa HecylecTBeHHO.
Ecnu B npoLecce BbIMUCERWNIA CONPOTUB-
nexua pesuctopoB R1—R3 nonysunucb
oTpuuaTenbHbiMU, HE06X0OUMO yBENUn-
YWUTb Pa3HOCTb HaNPSXEHUIA BKIIIOHEHUS U
BbIKNIOYerusi. Ecnn 3awmtHoe oTkiove-
rue UUI He TpebyeTcs, BbiBo4 BR Mukpo-
cxembl VIPer17 cnepyetr coeguhuTb C
o6wwmm npooaom ee nurasua SOURCE.

HWKa, COeAMHEHHOrO C BbiBogamn 13—16
mukpocxembl DA1, cneayeTt BCTaBuTb OT-
PE30K NPOBOAA U NPUNasiTk €ro KOHLbI K
neyYaTHbIM NPOBOAHMKaM C 06eux CTOPOH
nnatol. [nara ¢ pacnonoXeHHbIMU Ha Hel
neransamu nokasaHa Ha GoTo (puc. 4).

B npoLecce 13rotoBnexns pekomeH-
[0BAHHOIO NPOrpaMmor UMNYNbCHOIO
TpaHcdopmartopa T1 Bhavane Obina Ha-
MoTaKa nepBas cekuuws 1.1 nepsBuyHOM
0b6moTkM 13 35 BuTKOB Nposoga M3SILLO
onametpoMm 0,41 mm 63 MeXCNOoNHOM
unzonsumn. 3atem npoeogom MN3IB-2 ana-
mMeTpoM 1,4 MM Ha NOAXOAsALLEN onpaBke
HamoTaHa BbixogHas obmoTtka HI n ycrta-
HOB/€Ha Ha NEePBYIO CEKLIMIO, NOCNEe Hee —
obmoTka cBsisu |l nposogom MIB-2 auna-

BUHVLUAU UIUNHKROLOU
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metpom 0,1 MM, nocnegHeir — BTOpas
cekums nepsnyHon 06moTku 1.2 n3 29 sut-
KOB. Bce 0O6MOTKM M3onMpoBaHbl opyr oT
[pyra OBOMHBIMW CROSIMU NakOTKasu 00-
weih TonwwmHon 0,1 Mm. ina nonyseHus nH-
ayktmBHOCTU 2520 MKI'H Nporpamma peko-
MeHaoBana oauHaphbii 3a3op 0,19 MM KHa
LIEHTPaNbHOM KepHe. OKBUBANEHTHBIN pe-
KOMEHAOBaKHOMY 3a30p Obin NonyyeH ¢
nomouybio BctaBok 0,08 MM Ha LeRTpanb-
HOM W HapyXHOM KepHax (nBa 3a3opa
YMEHbLUEHHON NPUMEPHO BOBOE AJIUHbI
BMECTO OAWHAPHOr0), U3MEPEHHAan WH-
OYKTUBHOCTbE cocTaBuna tpebyemuie
2520 mkIH. Tpancdopmatop T1 3akpen-
NEH NaNKON MOHTaXHbIX KIMNCOB B COOT-
BETCTBYIOLLIME OTBEPCTMN NEYaTHOW nna-
Tbl. 3TOT TpaHcHOPMAaTOP MOXHO BbINOJI-
HUTb WU Ha APYroM MarsuMTonpoBoAE, Kak
PEKOMEHA0BAKO B cTaTbe [5], HO B 3TOM
cnyyae NpuaeTcs U3MeHUTb pachnonoxe-
HWEe NPOBOAKUKOB Ha NeYaTHol nnare.

kak 6onee pocrynHas, yem VIPer17HN aons
MOHTaxa B 0TBepcTus. Kak pekomenaosa-
KO 8 [1], TENNOOTBOAOM AN MUKPOCXEMbI
NOBEPXHOCTHOrO MOHTaXa CNyXaT MeTan-
NU3NPOBAHKbLIE NOLAAKWU HA NeYaTHOMN
nnaTe co CTOPOHbI ANEMEHTOB, COEAUNHER-
Hbl€ C BbIBOAAMW UCTOKA U CTOKA KOMMY-
TUPYIOWEro TPaH3UCTOpa MUKPOCXEMBI.
BmecTo VIPeri7HD MOXHO NpuUMeEHUTb
VIPer17HN, Ho npu 3atom noTpebyerca
M3MeHeHWe Ne4aTHoN Nnarbl.

Avopabl VD3, VD4, VD6 ycTtaHoBneHb!
nepnesaukynsapHo nnate u coeauHeHbl No
CXeME€ HaBEeCHBIM MOHTaXOM. 3alUUTHLIN
avion, 1.5KE440 (VD3), aemndvpyowmi
BbIOPOCH HaNPAXeHus WHAYKTUBHOCTU
paccesHus NepBUYHON OOMOTKU TpaHC-
¢popmartopa, foNyCTUMO 3aMeRUTb LIeNbIO
13 NapannenbHo CoeaNHEHHbIX pe3ncTopa
MNT-2 conpotueneHnem 15 kOM U KOH-
nexcatopa emkocteio 6800 nd ¢ Homu-
HanbHbIM HanpskeHuem He meHee 1 kB.

Hanaxuearue WUMN

Puc. 4

Apoccenb ceteBoro ¢unsrpa L1 — ot
HEUCNPaBHOrO MMNOPTHOIO 3apPALHOro
YCTPOWCTBA AJ19 ManorabapuTHbIX akkyMy-
natopoB. OH HAMOTaK Ha MarkUTONPOBO-
ne E13/7/4 ¢ pByxCEeKLMOHHbIM Kapkacom
[BYMS NPOBOAAaMU (Kaxablh — B CBOEW
cekuMn) OO  3anofIKeRUs  Kapkaca.
MamepeHHas UWHAOYKTUBHOCTL KaXaow
obmoTtkn — 60 MIH. Mpu camocTonaTens-
HOM M3roTOB/IEHUM MOXHO MCMNOJML30BaTb
nposog MN3B-2 puametpom 0,12 Mm.
[donycTtMo NpUMEKUTb ABYXCEKLIMOKHBIIN
6poHeBoi MarHuTonpoeon, B14. Ukayk-
TUBHOCTL ipoccens L1 ocoboro arayerus
He UMeET, BaXHO, 4ToObl OKa Hbina nocTa-
TOYHA A1 HOPMAaNBHOIO QYHKLMOHUPOBa-
HUa ceTeBoro opunetpa. [1na 3Toro HyXHo,
4TO6bI OOMOTKM BbINV CUMMETPUYHBIMU U
3anonHUNK BCKO AOCTYNRYIO NNOLLAAL OKHA
markutonpoeoga. poccenb L2 — BLICO-
KO4acTOTHbINA JM-3.

Bce peauctopul — MNT. Okcupnbie
KorpeHncatopel C4, C8, C10, C11 — ¢ump-
Mbl CapXon, ocTanbHble — NNEHOYHbIE
unu kepamuydeckue. HomuHanbHoe Ha-
npsixexre koxaexcatopoB C1—C3 — He
Huxe 400 B; C5—C7, C12 — 50 B; C9 —
1 kB. OnTpoH 4N35 (U1) MOXHO 3aMeRUTb
ananornyHbiM u3 cepumn AOT128.

Mukpocxema ViPer17HD (DA1) mns
NOBEPXHOCTHOrO MOHTAaXa UCNONbL30BaKa

3aKJ104aEeTCA B YCTAHOB-
KE BbIXOLHOIO Hanpsxe-
HUS NOABOPOM PE3UCTO-
. pa R9, a Takxe nposep-
K€ 3alUMTHOro OTKYe-
HUS NPU nNeperpyske u
CHUXEHUN CETEBOrO Ha-
NPSHKERUS.

Uchbitakna MU no-
Kasanu ero BLICOKUE
3KCNyaTauMoHKbie Na-
paMeTpbl: NpU  HOMU-
HanbHOM TOKE Harpy3ku
1 A TOK CTOKa KOMMYTU-
pyloLlero TpanaucTopa
He npesbiwan 0,3 A, pa-

6ora npoucxoguna

_L TONbKO B pexume npe-

- PBLIBUCTOrO TOKa BO BCEM

- VHTEpPBase CeTesoro Ka-
. npsxenua 176...264 B

6e3 neperpesa MWUKpO-

cxembl. Tonbko korpa

BBIXOAHOW TOK NpPEeBbI-

wan 1,5A, BO3Hukan
neperpes. B cnysae HEOOX0AUMOCTU 3KC-
nnyataumm UUM ¢ BLIXOOAKBIM TOKOM
6onee 1,2 A Ha mkpocxemy notpebyercs
YCTAHOBUTb  [LONONHUTENbHBLIA  Tenno-
oTBOA, ANIA Yero Ha nnate (puc. 3 u 4)
NpenycMOTPERbl ABa OTBEPCTUA AnameT-
poM 2,5 MmMm. YCTPOWCTBO Takxe Owbino
MCMNBLITAHO C TENSIOOTBOAOM U3 Alopanto-
MUHUS C NOLLAABI0 NOBEPXHOCTU 18 cv?,
KOTOPbI ObiN1 yCTAHOBNEH HA MUKPOCXEMY
DA1 ¢ ucnonb3oBaHneM TENNONPOBOAA-
weh nactol. Mpu TemMnepaType oKpyXato-
e cpeapl 28 °C yCcTPONCTBO MOINO Anu-
TenbHO OTaaBaTb B Harpy3ky Tok 1,5A.
Bo3pacTtaHne Toka Harpysku Bbile 2 A
BbI3bIBAET OTKJIO4EHMEe npeobpa3oBaTtens
13-33 NPEBLILLEHU] aMNAIUTYA0N UMNYNb-
COB TOKa KOMMYTUPYIOLLEro Tpas3ncTopa
mukpocxemer DA1 yposhs 0,4 A. lMNocne
yBENUYEHUN CONPOTUBNEHUN Harpy3Ku
paboTa npeobpazoBarens aBBTOMATUHECKU
BO30GHOBNSANACH.

Mpepnaraemein MU cospgaH aBTOPOM
LNsi 3aMeHbl TpaschOpMaToOpHOro CeTeBo-
ro agantepa C BbIXOAHbIM HaNPsXKEHUEM
9 B utokom 0,5 A B iomaLHem 6ecLIHypo-
BoM Tenedore Panasonic KX-TC1713.
Nockonbky 3TOT 610K NUTaHUS Gbin BKIIO-
YeH KpYrnocyTo4HO, ero 3ameHa Ha UMM
no3Bonuna NosyyYUTb CYLLIECTBEHHYIO 3KO-
HOMMIO 3anekTpoakeprum. UM Takxe mo-

XeT ObITb NPUMEHEH A1 NUTaHUA Pasnny-
HbIX KOMNbIOTEPHbLIX Nepudepuiitbix ycT-
PONMCTB.

JIUTEPATYPA

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

2. Kocenko C. 3Bontoumsi 06paTHOXOLOBbLIX
nMmnynecHoix UIN. — Paauo, 2002, Ne 6, ¢. 43, 44;
Ne 7, c. 47, 48; Ne 8, ¢. 32—35; Ne 9, ¢c. 24—26.

3. KoceHko C. VIPer-koMMyTmpyemolini M-
nynecHbI UM ans YM34. — Paauo, 2004, Ne 10,
c. 17—19.

4. Kocenko C. [NpoekTnpoBaHne UMNynbc-
HOro CTabnnM3npPOBaHHOTO NOHUXAIOULEro npe-
obpasosarens.. — Paauo, 2005, Ne 9 ¢. 31—33.

5. Kocenko C. TlMog6op o0OTE4YECTBEHHBLIX
aHaJIoroB UMNOPTHBIX TpaHchopMaTopoB B 06-
paTHOXOZOBOM npeobpasoBatene. — Pagwo,
2006, Ne 5, c. 31.

Ot pegakymn. Pasin anexTpoHHoN Tabm-
ubl pa3meLyeH Ha Hawem FTP-cepsepe no
anpecy <ftp://ftp.radio.ru/pub/2009/11/
VIPER17.XLS>.

Pepaxrop — M. Escvikos, rpacguika — M. Escvikos,
¢oro — asTopa

WHTepHeT-MmaraavH
ELITAN.RU

500 000 koMNoOHEHTOB
CO cknaaa,
MUHUMaJSIbHbI 3aKa3
HE OrpaHuyeH.

12 cnocoboB KOCTaBKU.
Onnara: 6akk, noyta,
WebMoney, MasterCard,
Anpekclexbru, Visa.
OTcnexuvBanve 3akasa
Ha canTe.

Caiit: www.elitan.ru
e-mail:_info@elitan.ru

U3patenbcTBo"Hayka u TexHuka™
BbICbi1aeT KHUrm
HaNoXeHHbIM NNATEeXOoM:

Benos A. B. Camoyuutens pa3spa-
60TuUUKa YCTPOMCTB Ha MUKPOKOHTPOS-
nepax AVR.

Knura + CD, 528 cTp. — 296 py6.

500 cxem ana paavontobutenei.
OnekTpoHHbIE gaTyuku, 288 cTp. —
153 pyb6.

Toponkun M. Jlamnosuin Hi-Fi ycu-
nuTens CBOUMW pykamu, 272 cTp. —
153 pyb.

KomnelorepHas nurteparypa

Mpoxopoe A. A. doTOLLONYUK.
Camoyuutens Adobe Photoshop CS3
Ha npakTuke, 208 ctp. — 109 py6.

K0avH M. B. Hoytoyk. Cambiit npoc-
TOM camMoy4mTens, 272 ctp. — 153 py6.

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

Nuwwure: admin@nit.com.ru

192029, C.-MeTepbypr, a/a 44.

Monpo6Ho 0 KKUrax

Ha www. nit.com.ru




CyuTtbiBaTenb HANMBUAYaANbHbIX
HoMmepoB yctpoucTte 1-Wire

B. HUKU®OPOB, r. YnbaHOBCK

MHOFVIM paavoniobuTensam, UHXeHe-
paMm, PEMOKTHMKAM XOPOLIO N3BECT-
Hbl NONYNPOBOAHWKOBEIE MPUOOPbl C Of-
HONpOBOAHLIM  MKTepdelicom 1-Wire,
BrnepBbie NpuMeHenrHbiM ¢upmoii Dallas
Semiconductor. 3TO xOpPOWO W3BECTHbIE
natumkn Temnepatypbl DS1820, knoun-
TabneTtkn I-button n MHOXeCTBO Apyrux
YCTPOMCTB. HTOOB! YCNELLHO NPUMEHSATB X
B CBOWX pa3paboTkax, HeobxoauMo NoHU-
MaTb NpUHLUMN paboTsl nHTepdeiica.
O6mer nHpopmauvent no wuxHe 1-Wire
CTPOUTCH MO NPUHLMNY BeayLimMiAi—Beeno-

POMCTBO, HOMEP KOTOPOrO MNOJSIHOCTHLIO
coBnan ¢ nepefaHHbiM, OCTallbHble OT-
KMo4alnTcs A0 cnenyollei aHanormyHom
wnu "lWwMpokoBeLLaTenbHoOn” (NpegHasHa-
YEHHOM A9 BCEeX BEOMbIX OiHOBPEMEH-
HO) KOMaHpbl.

Umeetcs n komarnga READ ROM, no
KOTOPOI BEAOMBIA COODLLIAET CBOM HOMEp
Beayuwemy. Ho nonb3yloTcst el Tonbko B
cnyyae, ecnu U3BECTHO, YTO BeLOMbi
0fvKH. MHaye B OTBET Ha NOAAHHYI0 KOMaH-
Oy nepenaqy HauyHyT BCE U BO3HKUKKET
nytaHuua.

3HaTb Homepa knoyen |-button Heob-
XOAMMO, Hanpumep, Npy 3KcnnyaTaumn
3IEKTPOHHBIX 3aMKOB (CUCTEM Orpaxuye-
HUA gocTyna). Bxoa [onxeH oTKpbiBaTbCA
TONbKO NO NPEABLABNEHUN KIIO4a C 3ape-
TMCTPUPOBAKKLIM B CUCTEME HOMEPOM.
BosHukaeT Takas HeobxomoumocTb U B
cuctemax ¢ GOMbLIMM HYUCNIOM [AT4UKOB
Pa3NUYHbLIX BENIMYMH, MOAKMIOHEHHBIX Na-
pannenbko K OAHOMY KOHTponnepy. 3Has
HOMEpa, ONpalwnBalloT AAaTYUKU NooYe-
penHo B HYXHOW NOCNeLoBaTENbHOCTU.

Onpepenutb HoMep 1-Wire yctpoii-
cTBa NoMoxeT npubop, cxema KOTOporo
nokasaHa Ka puc. 1. OH uuTaeT yhu-
KanbHbIA HOMEP YCTPONCTBA, NOAKIIO-
YEHHOro K ero pasbemy X2, u BbiBOOUT
ero B Buae 16-pa3psaHOro wecrHagua-

TEPUYKOr0 YMCNa Ha OOROCTPOYHbIA XKW

HG1, kak noka3axo Ha puc. 2. B panHom
C/y4ae CYUTaH YHUKanbHbIA HOMEp Aar-

Ycrpoiicreo 1-Wire ::‘g;(’ Ycrpoucrso 1-Wire ::oﬁ Ycrpoticreo 1-Wire :OE";E Ycrpoucreo 1-Wire '::;E
DS1990A, DS2401, DS2411 01 DS1820, DS18S20, DS1920 10 DS2433 | 23 DS1961S, DS2432 | 33
DS1425, DS1991 02 DS2406, DS2407 12 DS2415 | 24 DS2740 | 36
DS1994, DS2404 | 04 DS1971, DS2430A, 14 DS2438 | 26 DsS1977 | 37
DS2405 | 05 DS1963L | 1A DS2417 | 27 DS2413 | 3A
DS1993 | 06 DS2436 | 1B DS18B20 | 28 DS2751 51
DsS1992 | 08 DS28E04-100 | 1C DsS2408 | 29 DS1420 | 81
DS1982, DS2502 | 09 DS2423 1D DS2890 | 2C DS2404S | 84
DS1995 | OA DS2409 | 1F DS2431 2D DS1982U, DS2502-UNW | 89
DS1985, DS2505 | 0B DS2450 | 20 DS2770 | 2E DS1986U, DS2506-UNW | 8F
DS1996 | 0OC DS1921 21 DS2760, DS2761, DS2762 | 30 XKW | FF
DS2506, DS1986 | OF DS1822 | 22 DS2720 | 31
Mbiii. Benylliee ycTpoicTBO OGBIMHO OAHO,
a BEAOMBIX MOXET ObiTb HECKOnbko. O6- _}__H( .20 DD1 R5 20« qG1 Dv-16100
MEH HauvHaeTcs nepepayeil BedyLUM R1 SB1 L Cy touex 16 B R4 Jjvss| LCD
(3TO Hale BCero MUKPOKOHTPOSIIED) UM- /]560 J R3 100 /Ja7x [T 3V
NynbCa yCTaHOBKU BCEX BEA,OMBIX B UCXOA- Y/ ATBS[)DCD41051P ) E
Hoe coctositme. OHKM OTBEHAKOT EMY UM- /7 HLA 12 4 rs
nynbcamu NpucyTcTeus. Janee Beayimin C" L-9345GD RST|MCUP1.0 12 1 Slpw
noceinaet komanas. Begomele oteevalot 6—3—2 p1 416 B8 E
eMy, npu HeobBXoouMOCTV nepepasas DA1_78L05| C30,1 Mk 8p34  |p151Z 5y |1
. D4
3aNPOLLEHHYIO MHpopMaLmio. Hanpumep, ;-——4 N2 9p3g pqgll8 85 112 ps
no komanzie CONVERT T gatumk Temnepa- 3 11p371 178 a5 113 06
Typbl DS1820 HauvHaeT npeobpa3oBaHme 1 [l 7 114 b7
€e TeKyLLEero 3Ha4eHna B ABOUYHLIN koA, a o *2
no komarge READ SCRATCHPAD nepepna- ZQ1 12Mry X2
eT pe3ynLTaThl. | 1Nys5B
MaBHoe, 4TO 0OBEAUHSET 3TN YCTPON- cs _L c6 S K DS1820,
CTBa, — NONTU KaXaoe (MCKIIIoueHne, Ha- 27 27 DQ Ds1990
npumep, TepmomMeTp-TepmocTtat DS1821) T T 3Nog v ap. 1-Wire
VMEET CBOW YHWUKanbHbI HOMEp, uame- i
HUTb KOTOPBIA HEBO3MOXHO, MOCKONbKY
XPaHUTCA OH BO BHYTpeHHeM [3Y. Homep
npeanctaBnsetr cobon  64-pa3psagHbli Yyuka Temnepa-
LBOWYKbIA Koa. MNepBuid ero 6ant — kop, . Typsi  DS1820.
cemeicTea (CM. Tabnuuy), NO3BONAIOLLUMNIA NuankaTop MO-
onpeaenvTbe TUN NOAKITIOHEHHOIO K LUMHE . XeT OblTb U He-
1-Wire yctpoiictBa. Cnegylowume wectb pycuduumnpo-
6aiToB — CcOBCTBERHO HOMEP, a nocnen- BaHHBIM.
HUIA, BOCbMOW, — NPOBEPOYHLIN KOA r r ﬂr F r’ . TpexsbiBOA-
(CRC), nossonsiowmii Beoyliemy ybe- o j P Wi OB LI HblE YCTPOMNCTBA
nTbes B 6€30LWMO04HOM npreme. nogkMoyaloT K
Jlaxe ecnu HeckoNbkKo OAUHAKOBbLIX - pa3veMy X2 B
YCTPOMCTB NOAKMIOYEHbl K WnHe 1-Wire o COOTBETCTBUUN C

napannenbHo, 3Has HOMEP HYXHOro,
MOXHO ero ono3Hartb U nocsnaTb KoMaHsay
TONbKO emy. Ansi BeIGopa OAHOro yCTpOi-
CTBa W3 BCEX MNOAK/IOYEHHBIX K LUUHE
cywectByeT komasga MATCH ROM. Be-
OyLWWA NopaspaaHo NepefaeT HyXHbIN
HOMEp, BCE BEAOMbIE €ro NPURUMAaIoT U
CPaBHMBAIOT C XPaHALLMMUCA B UX Nams-
TWU. AKTMBHBIM OCTaEeTCH TONMbKO TO YCT-

~* YKasaHHbIM Ha

, Cxeme HasHsaue-

HWEM €ero KOH-

TaKTOB (y AaTuun-

' - koB DS1820 v BO
MHOIUX  ApYyrux
CITYHEAX HOMEDE
BbIBOJOB COBNa-
[aioT ¢ HoMepa-

Puc. 2
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Puc. 3

MW KOHTaKkTOB). [1ByXBbIBOAHbBIE YCTPOW-
ctBa (Kanpumep, DS1990A) nogknioualoT
K KOHTaktam 2 un 3, cobniopas nonsp-
HOCTb.

MMuUTaloT cuMThIBaTENb OT ranbBaHUYe-
ckoli GaTtapen "Kpona" wnamn ee ananora
nmbo OT CETEBOro afanTepa C BLIXOOHBIM
NOCTOSIKHBIM HaNPSXEHUEM, HaXOAALLNM-
cs B Nnpepenax, ykasaHHbiX Ha cxeme.
Ceetoauon HL1 cnyxut vHaukatopom
NpaBunbHOCTU WHULManu3aunmn 1-Wire
ycTponcTea. lpu ero Noakni4YeHun K
npubopy ¥ cuyuTbiBakun uHdopmauumn
CBETOAMOL HEHAAONr0  BCNbIXVMBAET.
NopcTpoeukbii peanctop R5 npenHasHa-
YEH [N\ PErynupoBKU KOHTPACTHOCTU
u3obpaxerua Ha XXKU.

Ha puc. 3 unzobpaxena nedvaTHas
nnata cuutbiBatens. OHa OAHOCTOPOH-
HSSl, HO CO CTOPOHbLI YCTAHOBKN 3IEMEH-
TOB MMEIOTCA HECKONbKO NPOBONOYHbIX
nepemblyek.

Ot penaxyum. [lporpamma MUKPOKOHT-
ponnepa aToro npubopa HaxoauTcs Ha
Hawem FTP-cepsepe no aapecy <ftp://
ftp.radio.ru/pub/2009/11 /ds 1820r.zip>.

Peagaxtop — A. Jonrwii, rpagpuxa — A. Lonruii,
¢oro — asropa

BoccTtaHoBneHue

KOHdUrypaumm

MUKpokoHTponnepos AVR

B. BAPAHOB, r. XapbkoB, YkpaunHa

lMpn pa6ore ¢ mukpoxkoHTponnepamu AVR BO3MOXHA cuTyauus,
Korga nocsie oYepenHoro rnepenporpaMmmMupoBaHNS MUKDPOKOHTPOJT-
nep aroro cemesictea 6e3 BUAMMOV NPUYNHLI NEepecTaeT pearupoBarts
Ha cUrHanbl 06bIYHO NPUMEHSeMOro paamonioburensmm "nocnenoBa-
TesnbHOro” nporpammaropa. lNocne aToro Bce nonbiTKN NPOYNTATL MITHN
M3MEeHWUTb CO[EPXMUMOE MNamMsaT MHUKPOKOHTpOJIIepa ocralorcs 6e3-
ycriewiHbIMM, MHUKPOCXeMa KaXeTCcsi Cepbe3HO noBpexaeHHon. K
CYacTbio, aTO He Tak. B 6o/bUMHCTBE Cny4aeB AEJIO B TOM, YTO Npy
nocnegHer ycnewHoOW nonbiTke rporpamMmmMUpoBaHns HeripegHame-
PEHHO (Cny4aiiHO MM 1o He3HaHwnio) 6bina 3agaHa HernpaBuIbHas
KOHUrypaymsa MUKPOKOHTPOJIIepa, HapyLnBLUasi ero cBs3b C rpo-
rpammaropom. OTMEHWTb HENpaBWJIbHbIE YCTaHOBKW BIIOJIHE BO3-
MOXHO, BOCIOJIb30BaBLUNCh NPUEeMaMH, O KOTOPbLIX paccKka3biBaer
aBTop npepnaraemMon craron. U3noxeHnmne segercs NPUMEHNUTENIbHO
K pacnpocrpaHeHHOMYy MUKpOkoHTposinepy ATmega8 [1], HO Bce
cKka3aHHOe OTHOCHMTCS M K Apyrum npubéopam cemeiicTea AVR.

[IHOM U3 H4acCTbIX NPUYUK OTCYTCTBUS

peakuun MUKPOKOHTPONIepa Ha CUr-
Hanbl NporpaMmmaTopa MOXeT ObITb OLIKn-
604HOe NporpaMMmnpoBaKne KoHUrypa-
LMOHHBIX s4eek CKSELO—CKSEL3 wu
CKOPT. U3aMernas ux cocTosiHue, 3a4ai0T
He TONbKO TUN rereparopa, HO U BUA, ero
yacTtoTtozagaiowen uenu (RC, kBapueBsbli
UM KepamMuueckuin pe3oraTop), a Takxe
yCTaHaBnMBalOT PEXUM, HeoOXoaUMBbIi
ansa ero paboTel Ha oNpeaeneHHon YacTo-
Te. C 3aBoaa MUKpoKoHTponnep ATmega8
NocTynaeT HacTPOEHHBIM Ha paboTy oT
BCTPOEHHOro TakTOBOrO reHeparopa Yac-
Totoin 1 MIu. Ecnu, monyctve owmnbky
npu NPOrpaMMnpPoBaKuN, NEPEBECTU €ro,
Hanpumep, B pexumM paboTbi OT BCTPOEH-
HOro reseparopa C BHewHren RC-uenkto,
To 6e3 Hee TaKoW MUKPOKOKTpONIep
paboTaTh yxe He CTaHeT.

Koroa ecTb BO3MOXHOCTb NpoaHanu-
3upoBaTh OWKOKY U ONPEREnuUTb, Hemy
COOTBETCTBYET 3anporpaMMupoBaHHas
KOMOUHauma coctosiHuii syeek CKSELO—
CKSEL3, noctaTto4Ho NOAKMIOHUTE K MUK-
POKOHTPONNEPY COOTBETCTBYIOLLME OLLUU-
60O4YHOWN YCTAHOBKE BHELLUHWE 3/IEMEHTHI.
Hanpumep, Npu onucaHHON Bbile ownb-
K€ BPEMEHHO NOAKMIOYUTL HYXHyK RC-
uens. Nocne 3aToro B3aMmMoaeincTene Mmnk-
POKOHTpONNEpa € NporpaMmmaTopom
06bIHHO BOCCTAHABNMBAETCH, HTO OaeT
BO3MOXHOCTb 3anporpaMmmpoBaTb npa-
BUNbHYIO KOHMUIYpaLMIO.

Ecnu TpyaHo npennonoxuTb, Kakow
oka3anacb KoKUrypaumss TakTOBOro
reHepaTopa MUKPOKOKTPOepa, BbIXOL,
npoct. [JocTato4HO NoAath Ha BbIBOL,
XTAL1 MUKPOCXEMBI CUrHanN OT BHELUHEro
reHepatopa. KesapueBbili pe3oHaTop, yxe

NOAKMIOYEHHBIA K 3TOMY BbIBOAY, MOXHO
paxe He oTkyatb. Cxema npocToro
reHepaTopa Ha mMukpocxeme K155/1A3
vnun 133J1A3 npuBepera Ha puc. 1. C ero
NOMOLUBID yAanochb "BOCCTAHOBUTL' He-
CKOJILKO MUKPOKOHTPOJIIEPOB, XOTS rexe-
pypyemMble MMNyNbChl Aaneko He CUMMET-
puukbL: anuTenskocte — 0,5 MKe, nepviog,
NOBTOPEHUST — OKONO 2 MKC.

C1 750

DD1 K15511A3
DD1.3

0 Buixoa

Kebe 14 DD1 «—+5B
K Bbig. 7 DD1 «—O6wyuit

PekomeHayeTcs cnenyiowas nocneno-
BaTENbHOCTb AENCTBUIA:

— NOAKNIOYUTL  BLIXOA, reHepartopa
MMNynbLCoB K rHesgy XTAL1 nanenu npo-
rpamMmaTopa;

— YCTaHOBUTb MUKPOKOHTpONNep B
naHenb;

— NOAKIIOYUTL NPOrpPaMMaTop K KOM-
neloTepy;

— noaartb NUTaHUE Ha MUKPOKOHTPOS-
nep, BHELLHWIA reHepaTop 1 nporpamma-

TOP;

— npounTaTb  KOH(UrypauNoHKLIE
A4YEKM BOCCTAHaBNMBAEMOro MUKPO-
KOHTpONNEpa;

— YCTaHOBUTL B nporpamme, obcny-
XXWUBAIOLLEM NPOrpamMmMaTop, HYXHYIO KOH-
duUrypaumio 1 3aHecT ee B MUKPOKOHT-
ponnep;

— 3arpy3uTb B NamMsTe MUKPOKOHTPON-
nepa HyXHyI0 Nporpammy;

— OTK/IIONYUTBL NUTaHWEe NPOorpammaro-
pa, MUKPOKOKTPOJIIEPa U resepaTopa;

— OTCOeAUHUTbL BHELLHUI reHepaTop
OT KOHTakTa XTAL1 naHenM MWKpPOKOHT-
ponnepa;



— npoBepuTb, paboTaet nM MUKpPO-
KOHTPOSEP B LIESIEBOM YCTPOMUCTBE.

B HEKOTOpbIX MUKPOKOHTpONNepax ce-
pun ATmega, a Takke ATtiny11, ATtiny12,
ATtiny15, ATtiny26, ATtiny2313 nporpam-
MupoBanneM sueniku RSTDISBL moxkHOo
U3MEHUTb HasdHaudenue nuhuu RESET,
NPEeBPATUB €€ B eLle OfHY JIMHUI0 BBOAA—
BbiBOAa 06uero Hasxadenus. K coxane-
HUIO, NOCNE 3TOr0 MUKPOKOKTPONNEep ne-
pecTaHeT nNporpaMMMpoBaTLCH B Nocne-
[OBaTENbHOM pexuMe, Tak kak ans nepe-
BOAA €r0 B 3TOT PEXUM HEOOXOAUMO MaHUn-
NynMPOBATL CUTHANIOM UMEHHO Ha BXOOe
RESET.

BephyTb aueiiky RSTDISBL B Heaanpo-
rpaMMUPOBARHOE COCTOSIHUE, YTOOLI BOC-
CTaKOBUTb BO3MOXHOCTb NOCNeaoBaresb-
HOro NPOrPaMMUPOBAKUS, MOXHO NULLL C
NOMOLLLIO NAPaJINENEHOro NPOrpaMmmaTo-
pa. OpHako Aenatb NOMHOLEHHBIA Npo-
rpamMmaTtop Takoro Tuna Tonbko Ans BOC-
CT@HOBNIEHWR HECKOJIBKUX MUKPOKOHTPOI-
NepoB HepavluoHanbHo. YpobHee BocC-
Nonb30BaTbCA KakMM-HnbyAb rOTOBbIM
YCTPOMNCTBOM Ha MUKPOKOHTponnepe C
[OCTATOYKBIM HUC/IOM NUHUIA BBOAA—
BbIBOA2. Hanpumep, ons napannenbHoro
NporpaMMuUpoBaHUa MUKPOKOHTpoOJiepa
ATmega8 notpebytotca 17 curHanbHbiX
NVHUA U elle ABe pns ynpaBneHus noaa-
qelt Hanpsxxenun +5 B n +12 B Ha npo-
rpaMmMupyemblii MUKPOKOHTPONEP.

¢ B0CNONBL30BaNCS paHee N3roToBNEK-
HbIM MakKeToM Npubopa ¢ MUKPOKOHTPON-
nepom ATmega8535 [2], nononkue ero
HECKOJIbBKUMU 3/1IeMEHTaMUu N0 CXeMme,
nokasasHoi Ha puc. 2. Jlobasnexbl na-
Henb XS2 ang nporpammupyemoro Mmk-

POKOHTpONNEepa, KOMMYTaToOpbl NuUTa-
IOLLEr0 HanpsiXeHus Ha TpaH3UcTopax
VT1—VT4 n ceetoavon HL1 ¢ pe3ucto-
poM R2. OctansHoe B npubope yxe ume-
nocChb.

Ecnu B MukpokorTponnep ATmega8535
(DD1) ¢ nomoLbio 00bIMHOro NocneaoBa-
TENbHOr0 NporpaMmartopa 3arpy3vtb
Kookl n3 ¢aiina Prgll_HL.hex, umeloLlero-
CS B NPUWIOXEHUWN K CTaTbe, U 3anyCcTUTb
3Ty NporpamMmy, To "3asoackas” koHbUry-
paums HaxogsiLeroca B naqenu XS2 Muk-
pokoKTponnepa ATmega8, a ¢ Helh 1 BO3-
MOXHOCTb €ro nocnenoBaTensHoro Npo-
rpammupoBanus 6yayT aBTOMaTUHECKU
BOCCTAHOBNEKbI, [oakno4aTs 4T0-nmbo K
pa3bemy XS1 ans atoro He TpebyeTtcs.

MocneposatensHocTb paboTbl cne-
ayoLwas:

— NoAaTb Ha NPOrpamMmaTrop Hanps-
xenuve +5 B;

— B Te4eHune 5 ¢, noka MUraeT CBEeTOo-
ovon HL1 Ha nnate nporpamMmaTopa,
noaaTh Ha Kero Hanpsxenue +12 B;

— CNyCTa CeKyHAYy NOC/Ie OKOH4YaTe b-
HOrO BBIKJIIOYEHUS CBETOAMOAA OTKIIIO-
YUTb Hanpsixexve +12 B;

— OTKMIOYUTb Hanpsxexue +5 B;

— MUKpPOKOHTposinep ATmega8 BeiHyTb
13 naHenu XS2 n ydeautsca B ero paboTo-
CNOCOBHOCTN € NOMOLLBIO OBBLIYHOro No-
ceaoBaTesnibHoro NporpaMMaropa.

Ecnu onucanHoe ycTtpoicteo bGyaet
MCNONb30BaTLCS NWLLb ASIA BOCCTAHOBNE-
HUs cTaplero 6aiTa kordurypaumm, oHo
MOXeT OblTb 3HAYUTENIbHO YNPOLLEHO.
Mpexne BCero UckyaeTcs pasvem XS1
BMecTe ¢ onTtpowamn U1 u U2. lse3pa
14—19 narenun XS2 ¢ MUKPOKOHTpONne-

pom DD1 He coeauvHsoT, a NOAKAoHaloT
Ux K obuemy npoeogy. B atom cnyuvae
KOMawAbl cTupakus (10000000) v 3anucu
6arita koHdurypauum (01000000) 6ynyT
nepenasaTbcs B NPOrpaMmunpyemMblii MUK-
POKOHTPONNEP HOPMAanbHO, OfHAKO B
cTapwuin 6aiT KOHGUrypauum BMECTO
11011001 6ynet 3anucano 11000000.
UHTepecyolme Hac pa3psabl atoro 6am-
ta D7 (RSTDISBL) n D5 (SPIEN) npumyT
HYXHbIE 3Ha4YeHUs, a BCe OCTanbHble MO-
ryT ObiTb 3aT€M NEPENPOrpPaMM1pPOBaHbI
nocnenoBaTeNbHbiM NPOrPaMMaToOpPOM.

hespa 4 (OE), 13 (PAGEL) n 25 (BS2)
TakkXe MOXHO HE nogKiuHaTb K MUK-
pokorTponnepy DD1. M+e3no 4 pocrartou-
HO coefuKuTb ¢ ree3gamu 7 u 20 (nuta-
Hue MukpokoHTposinepa ATmega8), a 13 u
25 — ¢ 06wumM NpoBoAOM. Ecnu e CKoH-
burypuposats MUKpokoKTponnep DD1 ka
paboTy C BHYTPEHHUM TakTOBbIM reHepa-
TOPOM, MOXHO 0TKa3aTbCs OT KBapLEBOIo
pe3oHaTopa ZQ1 BMecTe ¢ KOKHaeHCarTo-
pamu C2 n C3. MUKPOKOHTpONNep CTaHeT
paboTaTtb OT BCTPOEHKOIO TakTOBOIO re-
HepaTopa 4YacTtoTo 1 MI'u. Ha kasectse
BOCCTaAHOBNEHUS  MWKPOKOHTpOnepa
ATmega8 3TO He CKaXeTcs, XOTH OHO
OyfeT npovcxoauTb NpuUONU3UTENLHO B
cemb pa3 MefJieHHee.

dakTuuecku noTpebyloTcs NUWb ase
nakenu rof MUKPOKOKTPONNEPh!, He-
CKOMBKO TPaH3UCTOPOB, PE3UCTOPOB, KOH-
[EeHcaTtopoB U ceBetoanon. MUKpPOKOHT-
ponnep ATmega8535 MOXHO BpEemeHHO
U3Bne4bL U3 Apyroro yCTponcTBa v nepe-
NPOrpaMMmnpoBaTh HyXHbIM 0OPa3oM.

Mocne nogaun Ha NporpaMmarop
Hanpsherus nuTanua +5 B nporpamma
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PAZIMO Ne 11, 2009

Prgll_HL HaunHaeT paboTty ¢ ukMumManmaa-
UMM MUKpokoKTponnepa DD1. 3atem oKa
3actasnser ceetoomon HL1 muratb B
TeyeHne 5 c. 3a 3TO BpeMs KyXHO yChneTb
noAatb Ha NPOrpaMmaTtop HanpsXeHue
+12 B. Tlocne npekpalleHns Mvranus
CBETOAMOAa BhI3bIBAETCS NOANporpaMma
ProgFuse. Yutute, 4TO B HEll NpeaycMoT-
peHo NpeaBapuTeENbHOE CTUPaKKe Conep-
XWUMOro naMsaTU BOCCTAaHaBINBAEMOro
MUKPOKOHTPONNEPa U OTKAIOYEHWE 3alUu-
Tbl OT HECaHKKLMOHWPOBAHHOIO CHUTHIBA-
HUSt U UBMEKEHUSI Er0 NPOrPaMMBbI.

Ecnu copepxvmoe namMsiTu BOCCTaHaB-
NIMBaEMOro MWKPOKOHTPOJEpa AO0NKHO
ObiTb COXpaHeHo, HeobXoaAMMO UCKIIDYUTL
M3 UCXOOHOrO TEeKkcTa Nporpammbl
(Prgll_HL.asm) BbLI30OB noanporpamMmmbl CTU-
paHusa (cTpoky rcall xErase), NoBTOpUTL €ro
KOMMUASLMIO U 3arpy3uTb B MUKPOKOKTPOS1-
nep DD1 nonyuyernbit HEX-¢ain. Ho ana
NONHOWN YBEPEHHOCTW B TOM, YTO BCE BO3-
MOXHOCTU BOCCTaHOBJIERVS UCTIONb30BaHKb!,
XenaresibHO OT CTUPAHNA HEe OTKA3bIBATLCS.

Ecnun pononkuTb nporpammaTtop nepe-
MBINKOW WU nepekniovarenem, coenu-
HAILWWUM OAWK U3 CBOOOAHBLIX BLIBOAOB
MUKpokoHTponnepa DD1 ¢ o6wmmM npoeo-
[OM, ero NPorpaMmmy HecnoxHo aopabo-
TaTb Takum 06pa3oM, YTO BLIZOB NOAMNPO-
rpammbl xErase 6ynet obycnoBnen Hanm-
4YEM UMK OTCYTCTBUEM STO NEPEMBIYKM.

Mo 3aBepLIeHnY 3aNucK KoRpUrypaum-
OHHbIX 6HAaNTOB BOCCTaHABIMBAEMbIA MUK-
pokoxTponnep OyaeT BLIBEAEH U3 pexXuMa
NporpaMMmnpoBaHus, a nporpamma BOW-
feT B 6eckoHeuHbI LMK (MeTka cycle).

YcTpoiicTBOM, COOpaKHbIM NONHOCTLIO
NO NPELCTaBNEHHON HA PUC. 2 CXEME, MO-
XeT ynpaBnsiTb KOMNbIOTEP, K BUIIKE
COM-nopTa KOTOpPOro NOAK/IOHEeHa po-
3etka XS1 nporpammaropa. lansBaHuyec-
KYI0 pa3Ba3ky KOMNbLTEPA U NpOrpamMmMa-
Topa obecneuynBaloT ObICTPOOENCTBYIO-
wye onTpoHbl Ut n U2.

B MukpokoxTponnep DD1 ponxka 6biTb
3arpyxeHa nporpamma wu3 daiina
Prgll_RS232.hex v ycTaHOBNeHa cneanyio-
wan kondburypauus: ctapwuvi 6ant —
11011001, mnagwwmin 6ant — 11101111.
Ucnonb3aoBakue KBapLEBOro pes3onaropa
ZQ1 wa 7,3728 Ml Heobxoaumo. OH
obecneyunBaeT TOYHYKD YCTAHOBKY CTaH-
[ApTHOrO 3HAYERUs CKOPOCTU pPaboThl
USART mMukpokoHTponnepa, Tpebyiouie-
rocs Ona CBsA3W C KOMNbLIOTEPOM Yepes
COM-nopr.

COM-nopT KoMNbIOTEPa A0MXEH ObiTh
HacTpoer Ha obmeH uHdopmauuwer co
ckopocTbio 9600 bBoa npu BocbMu ukdop-
MaLMOHHBIX NOCHLINKax C NPOBEPKON Ha
HEYETHOCTbL U OAHON CTONOBOW. Ha koM-
nbioTepe HeoOXOAMMO 3anyCTUTb Kakylo-
nbo TepMUHaNbRYKD nporpammy, no-
3BONIAOLLYI0 HAabupaTtb Ha knasuatype u
noceinate 8 COM-nopT WwectHaguarepuy-
Hbl€ KOABI KOMaHA, 1 KabmoaarTs Ha sKkpaHe
MOHUTOpPA Takue e OTBeTbl NporpamMma-
Topa. Y ucnonb3osan nporpammy RS232
coGCTBEHHOV pa3paboTku, HaXoAALLYIOCa
B apxuse no agpecy <http://adc-usb.
narod.ru/RS232.rar>.

MocneposartensHOCTL paboThbl cneayto-
Las:

— NOAKIOYUTL Po3eTky XS1 nporpam-
maTopa k sunke COM-popta Ha cuctem-
HOM 6NOKe KOMNbIOTEPA;

— NoAaTh Ha NPOrpamMmarop Hanpsxe-
Hue +5 B;

— nocnaTb Komanagy 20 (nposepka
CBSA3U), ecnv B oTBeT OyZeT nonyyeHo HA,
20, 7A, MOXHO NPOAONXATb;

— nogaThb Ha NPorpamMMaTop Hanpsixe-
Hue +12 B;

— nocnatb kKoMmangy 21 (3anvcek 8 BOC-
CTaHaBNMBaeMbI MUKPOKOHTpONNEp "3a-
BOACKON" KOKUrypaumm) nnuv komasay 23
(TO Xe ¢ npenBapuUTeNbHbIM NOMTHLIM CTU-
panveM NaMaTU MUKPOKOHTpONNepa);

— nocnaTte KoMaHngy 22 (uteHue Gain-
TOB KOHIUrypaumm 1 3alumnTel NaMaTu);

— BBIKNIOYUTL Hanpsxenue +12 B, a
3atem +5 B;

— OTKJIIO4UTBL NPOrpamMmarop OT KOM-
nbloTepa;

— BbIKYTb MUKPOKOHTpoOnnep ATmega8
13 naxenu XS2 u npoeepuTb ero paboty ¢
nocnenoBsaresibHbiM NPOrpPaMmMaTopoM.

Mocne nopayn HanpsXeHus nUTaHus
+5 B MUKpPOKOHTpONNEP BLINONHAET NPO-

TpyQa YBENUHUTb UX YUCO, a NPU HEOOXO-
OUMOCTU U [INHY.

BepHyBLUMCH B LMK OXUAARUS U 0OHa-
PYXMB, 4TO nepeMerKkas cmdrs oTnnyHa ot
HyNK, NPOrpaMma BbINOSIKUT MONYHEHHYIO
Komarny (nognporpammy ExeCmd). B
3aBUCUMOCTU OT KOAA KOMaHbl NPOU3BO-
ASATCS Cneaylowme nercTems:

20 — B OTBET KOMNBLIOTEPY NepenaeT-
ca nocnefoBaTeNbHOCTL LiecTHaauaTe-
puuHBIX KOROB 5A, 20, 7A, noaTBEPXAAIO-
Last Npuem KOMarabl;

21 — nognporpammoii SetEmrgPrg-
Mode BocCTaHaBNMBaEMbIA MUKPOKOHT-
ponnep NepeBoauTCS B PEXUM Nporpam-
MUPOBaHUS, 3aTEM BbINONHAETCH NOANPO-
rpamma 3anvcu 6anToB KOHGpUrypauum
xProgFuse, nocne 4ero BEI30BOM Noanpo-
rpammbl SetNeutralMode BocctakaBnu-
BaeMbliA MUKPOKOHTPONNEP BIBOAUTCS U3
pexuMa napannenbHoro Nporpammupo-
Bakus. o 3aseplieHnn onepa-

et

UMM KOMMNBIOTEPY BO3BpAaLLAET-
CR KOA, BLINONHEHHOM KoMaHabl;

22 — BOCCTaHaBnMBaeMblin
MWKPOKOHTPONEP NEPEBOAUNT-

vl v v v

3anucare High

CaA B pexuMm nhapannenbHoro

vV vvW i

3aniicars Low

nporpaMMuMpoBsanus (noanpo-
rpamma SetCmnPrgMode), 3a-

Puc. 3

TEeM MOOYEepPenHO HUTAKTCA U
nepepalTcs B KOMMblOTEP
mnagwuii n crtapwwuii 6anThl

x
—Cron-6ures BuThl paHHbK YetHocTs ]
e 1 6ur 2 6ura; B 7 «8 Her " uetH ¢ HeueTH.
MocnaHa komaHaa: Oveer koHTponnepa & 16-puiHoM Koge:
|20 | |5A207A -
123 _J 23 —J
22 E1DSFH
| -
r CropocTb, Goa ' ’
2400 57600 NoPT: 1 & Trpuemamc: |2 tl
4800 { 76800 Komamaa: 22 I~ +CR
* 9600 115200
19200 ¢ 460800 [6arrit B hex yepes npoGenbi)
38400 ¢ 921600 Myck l OumcTuT OKHBI

Lenypy UHALManM3auun, KauuHaloLwycs
¢ meTkn RESET, 3atem BxoauT B 6eckoHes-
Hbi UMK (METKa cycle) oxungaHus Komas-
Abl kKoMNbloTepa. MNMpunae komakay, USART
BLICTABNAET 3anNpoCc NpepbiBalus, Npo-
Leaypa o6paboTky KOTOPOro HauMHaeTcs
¢ metkn U_RXC. Moctynuewuid cumBon
noMeLLaeTcs B AuYeliky onepaTuBHOM
namsTU MUKPOKOKTPONEpa, apecyemyio
peructpom Z. O6paboTymk NpepbLIBaKUs
Takke 3anyckaeT Taiimep O MUKPOKOHT-
ponnepa. Koraa nocrtynaer HOBbIA CUM-
BON, Talimep nepeaanyckaeTcs. Ecnu ove-
penHor CUMBON HE NOCTYNUA A0 Nepenon-
HEHUa Tanmepa, B NepemeHHyl cmdrs
6yneT 3anucax NepBbIi U3 NOCTYNUBLUNX
CUMMBOSIOB — KOZ, KOMaH/bl.

Bcero npenycMoTperbl YeTbipe OaHO-
6alTHBIX KOMaHbI C WeCTHaALaTepPUYHI-
Mn kopammn 20—23, HO NPU COBEpLLEH-
CTBOBaKUM NpPOrpammbl He COCTaBUT

KOHUrypaumm 1 6anT 3aluTbi NamMaTU.
Mocne atoro nognporpamma SetNeutral-
Mode BbIBOAUT BOCCTAHAB/IMBAEMBIV MUK~
POKOHTPONNEP W3 pexuma napannesnbHo-
ro NporpaMMmnpoBaHns;

23 — aHanormnyHa komawae 21, Ho ne-
pen, 3anuckio KORGUIypaumum BoINOAHAET-
cA nognporpamMma xErase, ctupaiowas
BCE COOEPXUMOE MamsATU U CHUMAaIoLLas
ee 3aWuTy OT UBMEHEHUSR U CHUTLIBAHUS.
Ucnonbays 3Ty kKOMaHay, HOrAa ynaeTca
BOCCTAHOBUTb MWKPOKOHTPONNEPLI, He
NoARaIoWnecs Apyrum MeTonam.

NMopnporpamma PIsSXTAL rexepupyet
OAMHONHBIA UMNYNBbC BLICOKOrO YPOBHST Ha
nuHnm XTAL1, nognporpamma PIsWr — oou-
HOYHBIA UMNYNBC KWU3KOrO YPOBHS Ha IMKUK
WR. Bbinonxenne nognporpammbl Delay
BbI3bIBAET 3a7epxky okono 140 mkc, npe-
BbILLAIOLLYI0 MUHUManbHO Keobxooumyto
(100 MKC) AN BLINONIHAEMBIX ONEPAaLIUIA.



Ha pmc. 3 nsobpaxeH dparmMeHT okHa
ofiHOM U3 nporpamM, o6CnyXuBaroLmx
06bI14HbI NOCNEAOBATENbHLIN NPOrpamMmma-
Top. C ero nomoLupio KOHOUrypaums MuK-
pokoHTponnepa ATmega8 6bina ycTaHoB-
NleHa Takon, Kak nokasaHa Ha PUCYHKE — C
HyNeBbIM 3HadYeHveM paspsga RSTDSBL,
cTapwero B cTapwem (High) 6aiite. Nocne
3TOro BCE MOMLITKM MPO4UTATL TEM XeE
nporpamMmmaTopom KoHGUrypaLmio MUKpPo-
KOHTpOnnepa NPMBOAVIN NULLbL K BbIBOAY
COOBLLEHNI O Er0 HEFOTOBHOCTHU.

Ha pmc. 4 npeacraeneHo OKHO ynoMm-
HaBLLencs Bbile nporpamMmel RS232. B Hem
0TOBpaxXeHbl KOMaHabl, HabpaHHble Ha Kna-
BUAType KOMMbIOTEPA W rfepefaHHbie UM
NporpaMMaropy, a TaKKe ero OTBETbI HA HUX.

B 3aknouenne pacckaxem 0 HEKOTO-
pbiX anropuTMax, UCronb3yembix MNpo-
rpammamu Prgll_HL v Prgll_RS232.

MNepeBoa MUKPOKOHTPOSISIEPA B PEXUM
napannesnbHOro NPOrpaMMMpPOBaHNS:

OBbl4HbIA anNropuTM Takoro nepeeoga
N8 MUKpOKoHTponnepa ATmega8 3aknio-
4aeTCca B CNeayoLeM:

— noaartb Hanpsxernue 4,5...5,5B Ha
BeiBOA, +5V nporpamMmupyeMoro Mukpo-
KOHTpOJ/lepa W BbligepXaTb Nay3y He
meree 100 Mkc;

— NpU HU3KOM YPOBHE Ha JIMHUU
RESET nopartb He MeHee LWecTN UMNynb-
COB BbICOKOr0 YpOBHS Ha nuHuio XTALT;

— ycTaHoBuTb Ha nnHmnax PAGEL, XA1,
XA0, BS1 coctosHue 0000 v Bhigepxatb
naysy He meHee 100 Hc;

— nogatb Ha nnHuio RESET Hanpsixe-
Hue +11,5...12,5 B. MukpokoHTponnep
rOTOB K NnapannensHoMy NporpaMMmMpoBa-
HUIO.

QOpHako 3TOT anropyvTM HENpPUMEHUM,
ecnn y MUKPOKOHTpoOnnepa 3anporpam-
mMupoBaH paspsg RSTDISBL wnn 3apaH
pexum paboTbl ero TaKTOBOro reHepartopa
C KBapLEBbIM PE30HATOPOM NGO C BHELL-
Hel RC-uenbio. B atom cnyvae mcnonb-
3yI0T APYro anropuTMm:

— ycTaHoBUTb Ha nuHusax PAGEL, XA1,
XA0, BS1 coctosiHue 0000;

— OOHOBPEMEHHO MNMOAATH HAMPSXEHNE
+4,5...5,5 BHa nuHmio +5Vin+11,5...12,5B
Ha nuHuno RESET;

— BbiiepxaTtb nayay He MmeHee 100 Hc;

— ecnn B MUKPOKOHTponnepe 6bina
BK/IIO4YEHA 3aLumTa NamsTh OT CHUTHIBAHUS,
OTKMOUYUTL ee (OAHOBPEMEHHO CTUPAETCS
BCE COAEPXMMOE NaMATU);

— BOCCTaHOBUTb COCTOSIHWE pa3psaa
RSTDISBL B crapuiem 6aitte koHpUrypa-
UMM 1 Npyv HeoBXoAUMOCTU pa3psiioB
CKSELO—CKSEL3 B Mnagluem 6ainTe KoH-
burypaumm;

— BbIAITU U3 PEXMMa NPOrpaMmMmMpoBa-
HUSi, YCTAaHOBUB HU3KMI YPOBEHb Ha NUHUN
RESET.

TexHn4eckoe oOnucaHMe MUKPOKOHT-
ponnepa pekoMeHAOyeT Anfa AanbHenLien
paboTbl BOUTU B PEXMM NapannenbHoro
NporpaMMUpoBaHust 3aHOBO, MCMONb3ys
NepBbI N3 ONUCaHHbLIX aNrOPUTMOB.

CrtupaHue namaTh n oTIJIIONEeHNe
ee 3aWnThbl:

— yCTaHOBUTL Ha nmHuax XA1 n XAO
coctosiHve 10, paspelsalowiee 3arpysky
KOMaHpAp!;

— YCTaHOBUTb HU3KWUI1 YPOBEHb Ha NN-
Hum BST,

— ycTaHoBUTbL nuHum D7—D0 B co-

ctosinne 10000000 (8OH), cooTeeTCTBYIO-
Lee komaHae ctupanms (Chip Erase);

— nogatb Ha nuHuio XTAL1 umnynsc
BbICOKOrO YPOBHSI 151 3arpy3KkyM KOMaHObl
B MUKPOKOHTpOSNEp;

— nogatb Ha nuHuio WR nMnynbc HU3-
KOr0 YPOBHA ONs1 BbINONHEHUSA CTUPaHUS,
npy 3TOM BbLICOKWIA YPOBEHb Ha NNHUU
RDY/BSY cMEHUTCHA HU3KUM;

— [0XAaTbCA BOCCTAHOBNEHUS BbICO-
KOro ypoBHsi Ha v RDY/BSY.

3anmcb mnagwero 6aiita koHpurypaumm:

— ycTtaHoButb nuHuUM XA1 n XAO B co-
ctosHve 10, paspeLualowee 3arpy3sKy KO-
MaHgbl;

— YCTaHOBUTb Ha NuHuu BS1 HM3knin
YPOBEHD;

— yctaHoBuTb nuHnun D7—DO0 B co-
crosHue 01000000 (40H), cooTeeTCTBYIO-
wee KomMaHge 3anucu KoHdpurypauum
(Write Fuse Bits);

— nogatb Ha nuvHuMio XTAL1 umnynsc
BbICOKOIO YPOBHS;

— ycTaHoBUTbL NHUKM XA1 n XAO B co-
ctosHne 01, COOTBETCTBYIOLEE 3arpy3ke
[aHHbIX;

— ycTaHoButb nvHum D7—D0 B co-
ctosHmne 11100001 (OE1H, 3Ha4veHve mnaa-
wero 6Hanta koHOUrypauuu, ycrtaHaBin-
BaemMoe Nnpu U3roTOBNEHMUN MUKPOKOHT-
ponnepa);

— nopatb Ha nuHuio XTAL1 umnynsc
BbICOKOMO YPOBHS AN 3arPy3ku AaHHbIX;

— ycTaHoBUTL NnHuK BS2 n BS1 B co-
ctosHne 00, COOTBETCTBYIOLWEE BbIOGOPY
Mnaguwero 6arita koHGUrypaumu,

— nofatb Ha nuHnio WR uMnynbc HU3-
KOrO YPOBHS U XAaTb NOSBNEHUS BbICOKO-
ro ypoBHs Ha nuHun RDY/BSY.

3anucsk ctapluero 6aiita KoHGUrypaumm:

— ycTaHoBUTbL NuHuM XA1 n XAOQ B
cocTosHue 10, paspelialowee 3arpysky
KOMaHfbl;

— YCTaHOBUTb Ha nuHUM BS1 Huzkuin
YPOBEHb;

— ycTaHoBuTb amHun D7—DO0 B co-
ctosiHue 01000000 (40H);

— nogatb Ha suHuio XTAL1 umnynsc
BbICOKOIO YPOBHS;

— ycTaHoBUTb nuHUKM XA1 u XAO B co-
ctosHme 01, COOTBETCTBYIOWEE 3arpy3ke
[laHHbIX;

— yctaHoBuTb nuHun D7—DO0 B co-
ctoaHne 11011001 (ODSH, 3HauveHue
crapLuero 6avita koHburypaumm, 3agasae-
MOE NpY U3roTOBNIEHUN MUKPOKOHTPOE-
pa; BaxHO yctaHoBuThe 1 B paspsge D7
(RSTDISBL), a B paspsae D5 (SPIEN) — O,
paspeliaiowmii nocneaoBaresnsHoe Npo-
rpaMMUpOBaHKE;

— nogatb Ha nuHuio XTAL1 umnynbc
BbICOKOIO YPOBHS;

— YCTaHOBUTbL Ha NuHusx BS2 n BS1
cocTosiHue 01, cooTBeTCTBYIOLEE BbIOOPY
crapuero 6avta koHpuUrypaumu;

— nopatb Ha nnHuio WR nmnynbc Hn3-
KOrO YPOBHS 1 XAaTb NOSBNEHNS BLICOKO-
ro ypoBHs Ha nuHun RDY/BSY;

— YCTaHOBUTb Ha nuHun BS1 HM3kuin
YPOBEHb. .

Mpy BLINONHEHMM 3TUX Onepaunii Boc-
CTaHaBIMBAETCA COCTOSIHUE HE TONbKO
pa3psaga RSTDISBL, Ho v pa3psaaa SPIEN,
paspeLaoLero nocneaoBaTensHoe nNpo-
rpaMMUpoOBaHue, HO HEAOCTYMHOro no-
cnepoBaTenbHOMY NpOrpamMmmaropy.

CunTtbiBaHMe KOHOUrypaumm
MMKpPOKOHTponnepa ATmega8:

— yCTaHOBUTb Ha nuHMax XA1 n XAQ
cocTtosHve 10, paspeluaiowjee 3arpysky
KOMaHfbl;

— YCTA@HOBUTb Ha NuHUM BS1 HU3KU
YPOBEHb;

— ycrtaHoBuTb nuHun D7—DO0 B co-
crosHue 01000000 (40H);

— nopats Ha nuHUIo XTAL1 umnynsc
BbICOKOr0 YPOBHS; -

— ycTaHoBUTL Ha nuHusax OE, BS2, BS1
HU3KWE YPOBHW;

— npo4uTats Ha ninHnax D7—D0 mnaga-
wunin 6anT koHdurypauuy;

— ycTaHOBUTb Ha nnHun OE Huskuin, a
Ha nuHusx BS2, BS1 BbicOkME YPOBHU;

— npouutatb Ha imHusax D7—D0 cTap-
wuii 6anT koHpUurypaumm;

— yCcTaHoBUTbL Ha NuHUAxX OE, BS2 Hn3-
Kue, a Ha NMHUK BS1 BbICOKWIA ypOBHM;

— npoyuTaTts Ha nuHuax D7—D0 6ant
3aLmThi NaMATH; o

— yctaHoBUTbL Ha nuHuu OE BbicOKMI
YPOBEHb.

JIUTEPATYPA

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

2. 8-bit AVR Microcontroller with 8K Bytes In-
System Programmable Flash ATmega8535,
ATmega8535L. — <http://www.atmel.com/dyn/
resources/prod_documents/doc2502.pdf>.

o - )
T pemakumn [Iporpammer Prgli_HL v
Prglt_RS232, B TOM 44C/I€ ¥X NCXOAHbIE TEKC- i
Thl HaxoasTcs Ha Hawem FTP-cepsepe no
aapecy <ftp://ftp.radio.ru/pub/2009/11/
ParProg.zip>.

Penaktop — A. Qonrwvii, rpamka — A. Jonrvii,
CKPVHLLOTHI — aBTopa

UHTEPHET-MAIA3UH "EKITS.RU"
Mpepnaraet:

— 3aroToBKk¥ 04HO- N OBYXCTOPOH-
Hero GOoNLIMPOBAHHOIO CTEKNIOTEKCTO-
JUTa C HAHECEHHBIM NMNEHO4YHBIM $OTO-
peaucTtom oT 30 py6. 3a Om.

— TokoBble WwyHTLI 0T 5 A 1o 2500 A
ot 140 py6.

— Habopbl pe3ncTopoB BLIBOOHbLIX
n HuUr.

— Habopbl koHgeHCcaTopoB, Kepa-
Mudeckux, YT, TaHTanoBeix, 3aNeKTpo-
JIMTUHECKUX.

— Habopbl MUKpOCxeM, cTabunut-
POHOB, TPAH3UCTOPOB, BbLIBOAHbLIX U
YU ceeToomonoB.

— COJIHEYHbIE 3NEMEHTHI, MakeT-
Hble NNarhbl.

— Paguoniobutensckme KOHCTPYK-
TOPb! U MOLYNN.

www.ekits.ru

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

* Kk ok

WMHTepHeT-marasmn HUM-HH —
paavofeTany nouton. Po3snuua, Hepo-
poro.

MwukpokoHTponnepsi, XXKU, par-
YMKM 1 Op.

http://www.chipnn.ru
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PALIMO N2 11, 2009

Crabunusartop remnepartypbl

Xana nasdnbHuUKa

A. MATbILbIH, r. BopoHex

O NUCHIBAEMOE HUXE YCTPOUCTBO pabo-
TaeT B Nape CC CTaHOapTHLIM na-
ANBHUKOM MOWHOCTBIO 25 BT Ha Hanpsi-
xeuve 42 B (oevcteyiowiee 3HaveHue),
nuTaIOWUMCS 0T ceTr 220 B yepes nonu-
KawLni pasaennTtensHein Tpascgopma-
Top. ConpoTueneHue Harpeearena na-
ANbHWUKA NOCTOAHHOMY TOKY — NPUMEPHO
70 OM B XDNCAHOM COCTORAHUK [MPU TEM-
nepatype oxono 25 °C). Npu naike 06bi4-

KomnapaTtop, BbiNOAHeHHbld Ha QY
DA1.2, 8 KOHUE WM3MEPUTENLHOW NAaY3bl
NEPEKNIOYAETCA N3 COCTORHUA C BHICOKUM
BbLiXOHLIM HAMNPSXEHUEM B COCTOAHUE C
HYNEBbIM BHIXOAHBIM HANPsAXeHWeM, ecnuv
TeMnepaTypa Xana nasnsHuka npeBLIcu-
Na ycTaHoBneHHoe 3HauveHve. Ha vwHeep-
TUPYIOLUMIA BXOZ KOMNapaTopa nocTynaer
HANPAXEHWE C BHIXOOE yCUNUTENs, a Ha
HEnHeepTUpYIwWMK — ¢ popmuposarens

HbIMKU NPUNOAMKU, KOrfa Temnepatypa o©06pasuoBOr0 HaNPAXEHUs, KOTOPbA
VTt KT973A: VT2 KT3102A; DAI KPI42EHBE; c7 T
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Harpesatena gocturaet 250 °C, ero co-
npoTuenedne 6miako k 71 Om.

Cxema tepmoctabunusaropa nokasa-
Ha Ha pyuc. 1. OCcHOBOW YCTPOWUCTEA CNy-
XKUT TAKTUPRYIOLWWI reHepatop, codpaH-
Hbl Ha OY DA2.2 no ctangapTHOi cxeme
C pas3fefbHbiMU LUENSMU  3apPRAKK
{VD3R19) 1 paapagkv (VD2R18) epems-
3apawwero kosaencaropa C4. leneparop
¢opmMUpYET Ha BLixoOe NocnenoeaTens-
HOCTb NPAMOYIrONBHBIX UMNYNLCOB BbICO-
KOre ypoBHA (12 B) AnMTENLHOCTHIO Npu-
MepHO 4 ¢, pa3neneHHbBIX OAHOCEKYHAHLI-
MU naysamv (HanpsxeHwem, Gaw3kum K
Hymw). B TeveHwe uMnynbCa BKAKHEH
HarpeeaTene NagnsHWKa, B Nayse nNpo-
HUEX0ANT N3MEPEHNE TEMINEPATYPbI XAana.

Ha npeunsnoHHbix peanctopax R1, R2,
R4, R5, R7 cobpaH U3MEPUTENbHBIN MOCT.
OpHUM 13 NNey MOCTa CNYXWUT Harpesa-
Tens EK1 naanehuka. Nogbopkoi pesnc-
Topa R7 TOYHC HanawcupylioT MOCT npw
XON0AHOM NasinsHWKe.

Ha onepaunonHom ycwnutene DA1.1
coBpaH ycunutens ¢ KO3IMOULMEHTOM
ycunernus okono 313. KongeHncatop €2
CrNaxuBaeT OCTATOYHBIE NyAbCalMK Ha-
NPAXEHWUA NONE3HOro CUIHanNa u Haeoaku
Ha KOPNYC NannbHUKA.

cobpad na OY DA2.1. Pesuctopul R15 1
R16 obecneyveaioT rucTepesvc Hanps-
XEHUA NEPEKNHEHNa KOMnapaTtopa,
npegoTepawanivini “apebesr” ero Bui-
XOAHOT0 HANPSXEHWA,

Konaexcatop C1 nogasnseTr HaBOAKW
Ha exopgpbie Lenm QY DAZ.1. Pesuctop
R10 onpenenser pepxHee 3HadeHue pa-
6oqeln TeMNepaTypsl NASABHUKA.

Tpurrep DD1.1 3ancMUHAET cOCTOR-
HWUE BEIXOAA KOMMNApaTopa B MOMEHT
nepexcaa OT U3MEePUTENLHOR Naysel K
patodeMy UMNYIbCY HArPEBEHWS.

MNepeknoyaTensHbie  TPaH3WCTOPLI
VT1, VT3 KOMMYTUPYIOT pabo4uii TOK Ha-
rpeeavens nasnbHWKa, NEPUCANMECKN
NOAKNIOHER €70 K MCTOYHUKY HanpaxXeHua
42 B. Ecnu K KOHLY M3MEpUTENbHOM nay-
3bl TPUITED NEPEKIoYUIICH B EAVHUYHOE
COCTORHUE, HTO CBMAETENLCTBYET O TEM-
neparype NanibHUKa, HELOCTAaTONHON gns
nanKy, TO HaNPAXEHWE Ha MPSMOM BbiIXD-~
Ae tpurrepa DD 1.1 6013K0 K HENPAKEHUO
ero NUTaHua, noatomy avog VDS 3akpui-
BaeTca. OpHOBPEMEHHO BKNIORAETCA CBe-
Togmwon HL1.

Hanpsaxexue Ha Gase TpaH3ucTopa
VT3 B TeyeHue paboyero vmnynsca He
npesbiwzet 1,2 B {TpaH3ucTop cocTae-

Hol}. Alnon VDS OcTaeTca 3akpuiThM, a
TpaHancTop VT3 oTKpuIBaETCA B TEYEHMEe
paboymnx TAKTUPYIOWWX MMNyNLcoe. Bme-
CTE C HUM OTKPHLIBAETCA W TPAHIUCTOP
VT1, BKNOYaR HarpeeaTen..

Kak TONbKO GTKPHIBAETCS TPAH3IUCTOR
VT1, 3akpbiBaerca opon VD1, npegorspa-
wjan nonanaHue Hanpsxenns 42 B e uenm
NUTaHUR MUKPOCXEM. B TeneHue “eTbipex
CeKyHS, NPOUCXCAUT HarpeBaHve na-
ANLHWKA HOMUHANBHBIM TOKOM. B 310 Bpe-
MR OTKPLIBLUMWACA TpawWsucTop VT2 non-
HOCTBIO pa3psXaeT HAKOMUTENbHBIN KOH-
aeHcatop C3, KOTOpbIi BMECTe ¢ Pe3uc-
Topom R11, 3amaotium OT neperpya-
kM Beixog OY DA1.1, ofpasyer @HM, no-
BABNAOLLWA NYAECALMA HANPRXEHUR Ha
WHBEPTURYIOLLIEM BXCAE KOMnaparopa B
V3MEPUTENBHONM Naya3e.

Mo oxkoHYaHUKW pabouerc nMnynbLca 3a-
KPLIBAKTCH BECE TRAH3UCTOPH, OTKRBIBA-
etca auvon VD1. Hadmbaetca ovepegHan
v3MepuTensHana nayaa. pv 3Tom conpo-
TUBneHue Harpesatenns RK1 yeenuyn-
NOCb, BBIXORHOE HANPAXEHWE YCUNUTENA
DA1.1 eo3pocno, kongeHcatop C3 k
KOHLUY Mayss 3apagunce Ao OG0nsWero
YPORHA. TakMe LMKNL HArpeBaHwe—wma-
mepeHve ByayT npovcxoauTe A0 Tex nop,
NOK& K KOHLY O4epPeaHOn N3MEPVTEALHOM
nay3sl HaNpPRXEHWE HA WHBERTUPYIOWEM
Bxope komnaparopa DA1.2 He craHer
H0NbLLL, HEM HA HEUHBENTUPYIOWEM.

Torga kompapaTtep NEPEKMINUTCS,
HaNPSHKEHWE HA ero BbIXOAE YMEHbLLINTCA
NOYTH BO HYNK U NPU NKDCOBOM Nepenaae
Hanpaxeruna ha exoge C Tpurrepa DD1.1
OH MEPEKNIOUUTCA B HYNEBCE COCTORHUE.
MNoracHer ceetoguop HL1, orvkpoercs
avog VDS, 13-3a yero Hanpsixkerue Ha ba-
3e Tpan3ucTopa VT3 He npeewicut 0,6 B, n
OH OCTaHeTCA 3aKkpuTeIM. He Byaet or-
KPbIBATLCR U TpaHancTop VT 1 — HayHeTcs
OCTHIBAHWE HAr PEBATENS NAANBHUKA.

Kak TONoKo NAANbHUK OCTHIMET Ha-
CTONLKO, 4TO HANPSAXEHWE HA UHBEPTU-
pYIOLUEM BXOAE KOoMNnapatopa craHer
MEHBILLE, Y4eM HA HEWHBEPTWPYIOLLEM,
npouzchger obpaTtHoe nepeksioveHve
KOMMNAPaTopa v BCNes, 3a HUM Tpurrepa —
CHOBA HZYHETCH NPOUECC PasorpesaHmnsa
nasneHnka. M3MEHAR HanpsXeHue Ha
HEVHBENTURYIOLLEM BXOAE KOoMnapatopa
DA1.2 nepemetinbim  pe3nctopom RE,
MOXHO PEryMpPOBaTh MakCUMansHyo
TEMNEPATYRY Xana nasnsHuka.

Pesucropbl R17 v R21 orpaHuivBaloT
6a30BbIA TOK TPAH3UCTOPOB VT2 u VT3
COOTBETCTBEHHO, NpeaoTBpawas nepe-
rpyaky suixoaa OY DA2.2.

MuKpocxembl YCTPOUCTBA RUTAET cra-
6unnsatop Hanpaxeuns DA3, a Harpesa-
TeNb NARNbHUKE NOAYYAET NUTAHUE Heno-
CpeacTBeHHe ¢ Bbhinpamutena VD4 ¢o
CraxveatLM koraeHcaropom C7. Vic-
NONL30BAHHOE NOCTPOEHUE BLINPAMUTENS
NC3BONUNO OOOMTUCE OOHON BTOPWHHON
06MOTKOI {C 0TBOQOM) WA CETEROM
Tparcdopmarope T1 008 NONYYEHUA gBYX
UCTONHUKOR NOCTOAHHOIO HANPAXEHWA.
HeobxoavMe MMETL B BUAY, HTO SKCNaya-
Tauus cTabunuaaTopa ¢ OTKAKMEHHbIM
koHgeHcaTopom C7 MOXET NpUBECTU K
BoIXCcay M3 cTpon Tpamusnctopa VT 1.

B cTalbmnnsaTope MOXHO NPUMEHNTD,
KPOME YKA3aHHbIX HA CXeMe, onepaL/noH-
Hbie ycuautenu LM358 unu mukpocxe-
mbl, cogepxawmre OY 8 nape ¢ komnapa-
Topom — KP1401YA6, LM392, — 1 um
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nocpobreie, ponyckatowmne paGoTy npu
nuTraHuKM HanpskeHuem 12 B, a no cur-
HaNbHLIM BXCOaM — BNNOTE A0 Hyns. He
PEKOMEHIYETCA VCNOALAOBATL NaHenu
ans mukpocxem. Craéunusarop Hanpa-
XKeHVA nogorger niobow Ha BuXOgHOE
HanpsxeHne 12 B 1 Tok He Menee 0,2 A.
Erc Heobxopumo cHabgute TeNnooTeo-
AOM, CNOCOBHBIM PACCERTH MOLLHOCTL HE
Menee 2 Br.

Tpavcgopmatop T1 — nobois ceTeBoit
MOLLHOCTELO He Menee 30 BT ¢ BTOpWYHOIA
OOMOTKO Ha HanpsXeHWe NpUMEpPHOo
216 B 1 npu TOKE HArpyskn He meHee
0,75 A. Aviogkbir moct VD4 — moboi Ha
HanpsxeHure 50 B v 1ok 1 A. MepemenHblii
pesvcTop R8 nywiue npuMennTs rpynns A
W He mancrabapuTHLIK (NOAOIAET, Hanpwu-
mep, CN-1), wHaue Oyner 3aTpyaHeHa
TOUHaA ycTaHoBKa pabovels Temneparypul
nasnesHuKa.

TpanzucTop VT2 MOXHO 3aMEeHNTE Ni-
ObiM MANOMOLLHBM KPEMHMWEBBIM CTPYK-
Typs n-p-n. Auoa VD1 rogutea noboii ¢
MakCHManbHbiM TOKOM 6onee 0,2 A w
06paTHLIM HanpsaxeHuem He meHee 50 B.

MNMpeumanoHsbie peauctopel — C2-29 B.

Bce pertanw ¢tabunusaTtopa, Kpome
Tpaxcoopmatopa T1 n NepeMEHHOIo pe-

3ucTopa R8, pazmeulgHbl w#a nNeyatHow
nnare v3 $oNbrpOBaHHONC CTEKNOTEKC-
TOMMTa TONWWHOW 1 MM, YepTex nnarbl
npeacTasneH Ha pme. 2. Pesvctop R8
YCTaHasMMBaoT Ha NMMUEBOI NaHENN Kop-
nyca npubopa n cHabXaT npocreiwed
WKanow, nporpagyvpoBarHoi B eamHu-
Lax TemMnepartypbl.

MOCTE BLIXOAHOE HANPSXKEHUE YCUNUTENA
DA1.1 ponkxHO uaMeHaTscs o +0,2 ao
+0,9 B npv U3MeHeHWUM TEMNEpaTypbl Na-
ANbHWKA OT KOMHATHOW A0 paboyeil npuv
naiike. \
B zaknouenve cnepyeT 3aMeTUTh, YTo |
BCE COEAMHEHNA W KOHTAaKTL!, BXOAALLME € |
COCTAB M3MEPUTENLHOMD MOCTE, OO0NXKHY!
VMETS MUHUMAaNbLHOE W cTabuneHoe co-
npotueneHue. CoeguHenrs cnupanm Ha-
rpeeaTens nasnsHUKa C NOSBOARLLWMMK

MNpu ApaBUNLHO CHANAHCMPOBAHHOM 1
{

NPOROAAMM XEnaTensHo obxarb nacca- ||

TUXaMW B0 BTYNKAX M3 TOHKOM XecTu.
Mposoga [ONXHE UMETh CeNeHue no
meau He mewee 0,5 Mm% Noawmonats
LIHYP NasinbHUKA K CTaOUNIM3aTORY nyHle
BCEro Nankol, CKPYTKU W PA3BEMHbBIE KOH-
TaKkTH HEOoNYCTUMEL.

(_OBMEH ONbLITOM )

1 flone3aHblie COBEThHI

'V Bnagensuam MynbTUMETpa

B. BAEB, r. banakoso

| Caparosckoii 06n.

1 W\/l HOMME PanuoniobuTeEny Npuobpeni
LY 1 v nons3yioTes AeweBbiMY MYNETU-

i{| meTpamu ceprn 830. BoamoxHo, M npu-

rogsTcR MOM COBETH, CTABWNE pe3ynsTa-
TOM MHOrONETHEeW NpPakTWKKM 3KcnnyaTa-
| UM 3T NPUBOPOoB.

1. lWapvky drkcaTopa LEeHTPENbHOro
NepeKNpuaTeNd MynsTUMETpa Nepeme-
LAKOTCA NO KaHaBKam, CHOPMUPOBAHHLIM
Ha BHYTPEHHEN CTOPOHE BEPXHEN NaHenn
kopnyca npubopa. Mockoneky kOpnyc na-
rOTGBNEH N3 CPABHUTENLHO MSArKOroO Ma-
Tepuana {NnoAUCTURON), KPEs KaHaeok ns-
HAWWBAIOTCA 1 BUKCALMA PYMKW Nepe-
KNOYATENA CO BPEMEHEM CTAaHOBUTCA Me-
Hee yeTkon, MoaTomy cpasy nocne npw-
o6peTeHna npubopa HANO €ro BCKPHTE K1
ybenuTbcs B HanuuMn HeoOX0aUMOro
Konu4wecTBa cMaskn dukcaropa. Ecom
ee Mano {wHu Het aosce), Hago poba-
BUTH Ha WAPWKU U KAHABKN NYCTOW CMA3-
k1 LMATUM uvnn nuton, 310 obecnequt
6onee QAUTENLHYIO HOPManbhylo paboTy
durkcarTopa.

2. NpoBOAa W3MEPUTENLHLIX LUHYPOB
Hepeako 00pLIBAIOTCS B TOYKE KPENNEHNs
NPOBOOE K HAKOHEeYHWKy wWyna. Ecnm Ha
WHYP B MECTE, FA€ OH BXOAUT B8 PYHKY
wyna, Hagete oTpesok Tpybku una MBX,
| CTONKOCTS WHyPa NPOTUB 0BPLIBOR GyaeT
| Bbiwe. HyXHO TOnbKO NOACORaTh Takylo

TPYOKy, 4TOGE OHA TYro BXCAWNA B PYYKY
H LLYNa U OAHOBPEMERHO NAOTHC Npunera-

| Na K NPOBOAY.
3. MNpn namepeHmnax e ycnoBuax rno-
XOM OCBEWEHHOCTU HEe BCErfa yoaetcs

l\ HernbiM B3rNROOM ONPEOENNTL, B KakKOM

‘ NOSOXEHUN HAXOAUTCHA pyYka nepe-
kmovarenf. Tak, Hanpumep, NoNOXeHUs
| PYMKW, COOTBETCTBYIOWWE W3MEPREHUIO
‘ BOABILNX 3HAYEHWIA HANPAXEHWA, AErKo
CNyTaTe € NPOTUBONONOXHBIMK NONOXE-
HUAMU, HaNPUMEp, ANa  U3MEPEHUA
CONPOTUBIERWA, HTO MOXET MNPUBECTU K
BbIXgAy nputopa na c1pos. Y1obe nabe-
XaTk NogobHbIX CWKBOK, Ha ykasatens-
HYI0 HaCTb PY4KM MOXHO HaKnentb (unun

i r aKKypaTHO BN1asuTs NaansLHUKOM ) NON0C-
\

Ky XecTu Wau Opyroro marepuana, no-
KpLITYO CBETOBOSBPALLAwLLKUM cocTa-
H BOM.
4. Herkotopble Mogenn npubopa He
WMEOT BCTPOEHHOTO MHAWKaTopa paspa-
xeHHocTy Batapen nuTabva. UaMepenua
NPY HEOOCTATONHOM HANPAXEHUN NUTAHWA
MYNETUMETPA MOMYT NPUBECTU K NOpNe
Mukpocxembl AU, Ans oGneryesma KoHT-
ponsa TEKyWwero Hanpsxenusa bBarapewn
MOXHD €€ BHIBOON OBYMS AONONHUTENS-
HBIMW OTPE3KAMW U30NMPOBAHHOMO NPOBO-
a2 COeAMHUTL C ABYMA LLYPYNAMU, Kpend-
| LWMMK KPBILLKY KOopnyca Npubopa, ncnons-
30Bane Waiibsl ¢ nenectkomM. Teneps, KOC-
HYBLWCSH LUYNaMu Apyroro BONsTMETPa K
| TONOBKAM 3TWX LUYPYNOR, NErKO onpege-
NUTb CTENeHs NPUrogHoCcTV Gartapew

| MynbTUMETPa Kk faneHeliuel paboTe.

Penaxtop - N.
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C

OBMEH ONbITOM

Mpuemuuk komauwg UK NAY

C uHTepdencom

USB

A. SAXAPOB, r. lNpokonsesck KemepoBckow 0671.

Panmomo6menm, NOBTOPMBLLME KOHCT-
pykumio A. 3otoea [1], y6epunucs,
HacKoNbKO ynobHO, He NMoaxons K KOM-
nblOTEPY, BbLINONHATL HA HEM MNpPOCTENn-
LMe, HO NOPON O4EHL HEOBXOANMbIE One-
pauvn. Baanmopenctene npueMHmuka Ko-
MaH, C KOMMNbIOTEPOM MPOUNCXOANIIO
yepez COM-ropT, 4TO HaknagbiBano He-
KOTOpbIE OrpaHUYEHNS Ha Apyrve ycTpoun-
CTBa, NOAKMNIOHAEMbIE K TOMY Xe MOpTY.
Benb B cOBpeEMEHHLIX KOMNBLIOTEPAX NPO-

AT90S2313 [2] (DD1) — BbInonHNAET npe-
obpaszoBaHue nNpuHATLIX oT moayns UK
npvemHuka B1 [3] komaHg k Buay, npurog-
HOMY Ons nepena4u no nHtepgdeiicy USB
B komnbioTep. K Bbixogy mogyns B1 noa-
Kto4eH u ceetogmog HL1, koTopbin Mura-
€T BO BpemMs npuema komangsl. Peauctop
R3 Heobxoaum ona Toro, 4Tobbl Npu co-
enmHeHun Bunku X1 ¢ posetkon USB kom-
nbloTepa NocneaHUn aBTOMaTUHeCKU ONo-
3HaJ NOAKMOYEHHOE YCTPONCTBO.
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o1 o I OEDm pacnonoxeHve Ha Hel gevanen mnaobpa-
o2 o XEHbI Ha puc. 2. [Ina MUKPOKOHTponepa
B1°? to_ te
° T DD1 Ha nnate yctaHoBneHa 20-KOHTaKTHas
o3 0101110 c1 C3 rnaHens, BCE OCTainbHble AeTanu BnasHbl
HenocpencTeeHHo B nnaty. MK npuemHumk

Puc. 2

M3BOOUTENN OCTaBNAIOT BCEr0 OAWH
pa3bem COM-riopTa, a B 6yayLiem, Bepo-
sTHee Bcero, ero ybepyTt coBcem. Ha
CMeHy npuwien bonee yHuBepcanbHbi U
6bicTpeiit nHTEpdeiic USB. Haiitn cBo-
6opHbI pasbem USB HecnoxHo, Ha co-
BPEMEHHOM KOMIMbLIOTEPE WX OOCTATO4YHO
mHoro. Kpome Toro, ycTpoictea, cHab-
XEHHbIE 3TUM UHTEpdENCOM, MoryT pabo-
TaTb, HE CO3aBas B3aWMHbIX MOMEX.

Ha pmuc. 1 nsobpaxeHa cxema npu-
emHuka komang UK MAY, s3anmogencr-
Byilowero ¢ komneiotepom no USB. Ero
OCHOBHOI 3N1EMEHT — MUWKPOKOHTpONNEp

TSOP1736 MOXHO 3aMEHUTL TAKXE LUMPO-
KO pacnpoctpaHeHHbiM SFH506-36. Tun
OCTanbHbIX AETANEN 3HAYEHUS HE UMEET.
Ansa 3arpyskm B MUWUKPOKOHTpPOMNEP
nporpamMmmel s BOCMNONb30BanCst NPOCTen-
WK1M NporpammaropoM, cobpaHHeIM Mo
cxeme, nokasaHHol Ha puc. 3. KoHCTpyk-
TUBHO OH cocTouT 13 Bunkm DB25M (X1),
noaxo4aemoin k posetke noprta LPT kom-
nbloTepa, U NaHenu ons nporpammupye-
MOro MWKPOKOHTpoOnnepa. Pe3uctopbl
R1—R3 ¥ nepembidky nNpunasHbl Heno-
CPeACTBEHHO K COOTBETCTBYIOLIUM KOH-
Taktam BUNKM M nadvenu. Mporpamma-
Topom ynpaenseT nporpamma IC-Prog,
paboTta Cc KOTOpOit NOAPOBGHO onucaHa B

[4]. B cnucke nporpammartopos, o6Cny-
XWBAEMbIX 3TOM NPOrpamMmon, Heobxoou-
Mo BbibpaTtk Fun-Card Programmer.

Mopsaok MCnonb3oBaHWUA U3roTOBAEH-
HOro NPUEMHMKA COBMECTHO C NpPOrpam-
Mo Girder pna ynpasneHuss KOMMNbioTe-
POM aHanoru4eH onucaHHomy B [1], 3a uc-
KAIOYEHWEM TOIO, HTO BMECTO nnarvHa ons
COM-noprTa Igor SFH-56 device cnepnyet
MCMNONb30BaTh €ro O6HOBNEHHYIO BEPCUIO
lgorPlug-USB ¢ noanepxkoin USB ycT-
poncTs. [ina 3T0ro, BuINONHAA N. 7 npea-
noxeHHot A. 30TOBbIM MpoLUenypbl Ha-
CTPOWKK, cnenyeT "LWENKHYTL" NO CTPOKe
“IgorPlug-UDP/IP and IgorPlug-USB and
IgorPlug-COM for WinXP" cnncka nnaru-
HOB, HaxaTb Ha 3KpaHHYKD KHONKy "Ha-
cTpoiiku” 1 BeibpaTte nopt USB.

B 3aknioueHne cTouT ckazartb, HTO Ta-
KO€E YCTPOMCTEO MOXHO MCMONbL30BaTh 1A
BBOAA B KOMMbIOTEP HE TOLKO KOMaH[, HO
v apyron umgpoeon nidopmaumn. Ecnu,
Hanpumep, BMecto moayns UK npuemnun-
Ka YyCTaHOBUTb [aT4YUK Temrnepatypbl (Ha-
npumep, DS18B20) 1 coOTBETCTBYIOLLMM
06pa3oM M3MEHUTb NMPOrpamMmmy MUKpO-
KOHTpONnepa, T0 MOXHO BBOAUTb NO WH-
Tepdeiicy USB & koMnbloTep nokasaHua
3TOro Aarquka.

JTINTEPATYPA

1. 3oTtoB A. Ynpaensem nporpammammn C
nomolusto NAY. — Paaro, 2004, Ne 8, c. 22, 23.

2. ATtiny2313 Product Card. — <http://
atmel.com/dyn/products/product_card.
asp?part_id=3229>.

3. Bonruia A. Mogynm npuemHmkos UK cur-
Hanos. — Pagno, 2005, Ne 1, c. 47—50.

4. fonruia A. TporpamMMaTopsl U Nporpam-
MWpPOBaHWE MWKPOKOHTponnepoe. — Papwo,
2004, Ne 1— 12; <ftp://ftp.radio.ru/pub/
2008/05/P&.pdf>.

Ot1 pegaxumu. [porpaMMa MUKPOKOHT-
ponnepa u Heobxopgumbii ana paborsl
ycTpoyicTsa rniarmH HaxogsTcs Ha Halem
FTP-cepBepe no agpecy <ftp://ftp.radio.ru/
pub/2009/11 /ir_usb.zip>.

Pepaxtop — A. flonruid, rpacuka — A. Lonruit

TOBAPbI — MOYTOMN!

JNyywmin BuiGOp paguopertanei, 3an-
yacTel OnA pPeMOHTa, pagmontobu-
TeNbCKux Habopo.. ..

Hoebin katanor "PaguotoBapbl —
nouyton” + CD Beicbinaetcs B Bawem
KOHBEpPTE C Mapkamu Ha 25 pybneii!
Karanor pagnoHa6opos (A4 104 cTp.) —
75 py6. 6e3 y4yeTa MOHTOBbLIX PACX0-
[0B.

105318, - Mockea, a/a 52, "MOCLIJ1-
TOPI™.

Ten. (495) 543-47-96,

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

I

P/petanu oted. n nmn. 9000 Tunos,
KHUIMM, KoMnbtoTepsl, MNO.

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




MHankaTop COCTOAHMUSA
3NIeKTPUYECKOro 4YamHuka

B. MAPKOB, c. H. MapTteiHosuym lNMonraeckoii 061., YkpavHa

Cnyuaﬁ, Korpa nocne AJUTERbHOIO
OXNOAHUA  BKJIIOYEHHbLIA  3N1EKT-
PUYECKMIA YalHUK Tak W He 3akunen,
npuBEN K MbICIIU, Y4TO Hennoxo 6ul obec-
Ne4YnTb BU3YyanbHbliA KOHTPONb UCNpaB-
HOCTM €ro HarpeBaTeNnbHOro 3NeMeHTa.
Lleno B TOM, 4TO BCTPOEHHLIA UHOWKA-
TOp BKAOYEHUSA (Hanpumep, HeOHOBas
namna c racsiyMm pesmcTopom) npuco-
eOVHEH napannenbHO HarpeBaTeNbHO-
MY 3NEMEHTY U NOKa3bIBAET NULLL HANN-
4ne HanpsxeHus 220 B Ha ero BuiBO-
nax. Jaxe ecnu aneMeHT HEUCNpPAaBeH,
curHanbHas namna Bce paBHO byaer
CBETUTL, NOKa3blBas, 4TO YaWHUK BKIIO-
4yeH. B pesynbraTte 6bi10 paspaboTaHo
NnPOCTOE YCTPOWCTBO, pELLaWee no-
cTaBneHHyilo 3ajaqvy. Ero cxema n3o6-
paxeHa Ha PUCYHKe. DNeMeHTHl 4Yai-
Huka (ceteBas Bunka XP1, Bbiknioya-
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avoga CMEHsieTca KpacHbiM. Yepes
pesuctop R6 v gvop VD3 3apsxaetcs
koHAeHcatop C1, HanpsiXeHwe C Hero
NOCTYNaeT B UENb NMUTAHUS MY3bIKaNbHO-
ro cuHtesaTtopa DA1.

B Tunosom BapuaHTe BKNIOYEHUS
cuHTesaTtopoB cepun YMC (BoiBog 13
COeAVHEH C MJIOCOM TNUTaHWUs, 3TO
caMblii 3KOHOMUYHLIN pexuM) Menoaus
HavyMHaeT 3By4YaTb cpa3y nocne nogaqu
HanpsaXeHusa nuTaHnsa. Ho ato nnwb nep-
Bas N3 MMEIOLLMXCH B NaMATU MUKPOCXe-
Mbl MENOAMIA, W MOBTOPSIETCH OHa [0
BbIKNKYEHUR NMUTAHUR. COeﬂ,VIHVIB BbIBO A,
4 ¢ 06WKMM NPOBOLAOM, MOXHO BKNIOYUTbL
BTOPYIO MO CMNUCKY MENOAMIO, HO CUHTEe-
3aTOp TOXE CTaHEeT NOBTOPATbL €e [0
BbIK/IIOYEHNS NUTAHUS.

Ecnu BeiBOA, 13 € NNOCOM nUTaHus He
coefVvHeH, AN\ Hayana BoCrnpov3Bene-
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Tenb SA1 1 HarpeBaTeNbHLIN 3NEMEHT
EK1) o6BepeHbl LITPUXNYHKTUPHOMR
NMHUEN.

Korpa Harpesatens ncnpaseH, BUnka
BCTaBNeHa B PO3eTKy, HO BbIKNOYATENb
Pa30MKHYT, TOK TeYeT NO Lenu: KoHTakT L
Bunkm XP1, owon VD1, pesuctop R1,
"3eneHbln” kpuctann ceetogmopa HL1,
pesuctopbl R2—R4, HarpeBatens EK1,
koHtakT N Bunku XP1. 3eneHoe ceeye-
HUe cBeToauofa CBUOETENLCTBYET 006
ncnpaBHOCTU HarpeBatens. otpebna-
emasl OT CETU MOLLHOCTb B 3TOM peXumMe
He npeBbiaeT 3 BT.

MNocne 3ambikanuns BoiknobaTensa SA1
TOK 4Yepes3 "3eneHblit” kpucTann CBETOo-
ovoa npekpawlaeTcs, Tak Kak Lenb ero
npoTeKaHWs Tenepb 3allyHTUpOBaHa
BblkNtoyarenem. Tok TeveT ot koHTakTa N
sunkn XP1 yepes guopn VD2, pesuctop
R5, "kpacHbin" kpuctann ceetogmopna
HL1, pesuctopbl R2—R4 n 3aMKkHyTbIN
BbiKoHaTens SA1 k koHTakTy L ceteBom
BUJIKW. 3eNeHbli LUBET CBEYEHUS CBETO-

HMS HeobXoOuMO nojaTtb Ha Hero
MMMYNbC BbLICOKOrO YPOBHSA ANUTENb-
HocTblo 0,1...0,5c. MNpu cnuwkom
KOPOTKOM MYCKOBOM UMIynbCe NpPO3BY-
YUT UL ManeHbknii ¢pparMeHT mMeno-
anm (NATb-WECTb HOT), a Npu ero gocra-
TOYHOW ANUTENBHOCTU OHa ByaeT npo-
nrpaHa nonHocTblo. MNOCKONbLKY BbIBOA,
12 coeguHeH ¢ 06WMM NPOBOAOM, MO
OKOHYaHUW MeNnoauu CUHTE3aTop Bbl-
kntoumnTca. NoppobHee o pabote My3bi-
KanbHbIX CUHTE3ATOPOB MOXHO MpPOHU-
Tatb B cTatbe B. OpuHeBcKoro w
T. CupoTkuHOIM "My3bikanbHble CUHTE3a-
Topbl cepun YMC" ("Paguo”, 1998,
Ne 10, c. 85, 86).

OnucaHHoe Bbille CBONCTBO CUHTE3a-
TOpa WUCNoNb30BaHO ANS TOro, 4Tobbl
My3blKanbHO NOATBEPAUTL NOAKNKOHEHUE
vaiHuka K cetn 220 B u nsbexats npo-
CNYLUMBAHUSR OOHOW N TOW XEe Menogumn
[0 3aKunaHvs B HEM BOAObI U aBTOMaTu-
yeckoro otvkndeHuns. [yckoBoi WMM-
nynec dopmupyet uenb R7R8C2. Moa-

6upas pesuctop R6, yctaHasnusaioT
HanpspkeHne NUTaHns Mmkpocxemsol DA1
paBHbiM 1,5 B. lnon VD3 npenstcrByeT
paspsake koHgeHcaTtopa C1 vepes uenb
nutanmsa ceetoamona HL1.

CurHannsaTop CMOHTUPOBAH Ha HUX-
Hell KpblWKe Kopryca 4anHuka HaBec-
HbIM cnocobom. Pesnctopsl R2—R4 ten-
non3onupoBaHbl acbecToBOM TKaHbLIO.
Mwukpocxema cuHTE3aTOpa NpuKNeeHa K
KpbilLke BbiBogaMu BBepX. K HUM, Kak K
MOHTaXHbIM CTOMKaM, NpunasiHbl OC-
TanbHble pesncTopbl, avon VD3, kox-
OEeHCcaTopbl U KBApLUEBbLIN pPE30HATOP.
Mbesounanyyatens HA1 Takxe NpukneeH
K KPbILLKE, NOA HUM B HEW NPOCBEPNEHbI
HECKOJIbKO  OTBEPCTMIA  AMAMETPOM
1,2 MM N8 Nnpoxoga 3ByKa.

Ceetoagvop HL1 ycTtaHoBNEH Ha mec-
TO UMEBLUETOCS B YallHUKE paHee nHau-
KaTopa BkaoyeHus. Ecnu T1akoBOI KOH-
CTpyKUuMen He npenycMoTpeH, CBETO-
nvon ypnobHee Bcero pa3mMecTuTb B
py4ke 4aiiHuka Tak, 4Tobbl ero ceeve-
HMe 6blno xopowo BupHO. OH MOXeT
6blTb HE TONBKO YKa3aHHOro Ha CXeMe
Tuna, HO M APYrUM ABYXLUBETHbLIM C
o6WwuMmM KaTogaMmn KpUCTanioB, Hanpm-
mep KUMO41A1-M. B kpaiiHem cny4ae
MOXHO NPUMEHUTbL ABAa 06bI4HbIX CBETO-
avofa pasHoro LBeTa CBEYEHMS, nof-
K/IOYUB UX COMNAcHoO CxXeme. 3aMeHuB
CBETOAMOLbI, MPUAETCHA YTOYHUTL HO-
MuHans pesnctopos R1 n RS, pobusa-
fACb OOCTATOYHOW SIPKOCTU CBEYEHMUA
CBETOAVOA0B NPY MUHUMANbHOM 3HEP-
ronotpebnexnu.

BmecTo Tpex OByxBaTTHbLIX PE3UCTO-
poe R2—R4 ponycTMMo yCTaHOBUTb
oAuH conpoTusneHmnem 7,5 kOM 1 MoLy-
HOCTbIO HEe MeHee 5 BT, Hanpumep, Npo-
BonouHbin M3B-5. KongeHcatopol C1 un
C2 ny4qwe B3ATb UMMNOPTHLIE C AONYCTU-
Mol paboyeit Temnepartypoi 105 °C.
Nbesouanyuarens 3M1-3 ¢ ycnexom 3a-
MEHAT aHanornyHeie Npnbopsl, KOTOpLIE
MOXHO HanTW, Hanpumep, B "03BYyYeH-
HbIX" AETCKMX UrpyLikax. 3ameHon amo-
nos KA1056 B paccMatpyBaeMoM cur-
Hanu3aTope MOryT NOCNyXxuTb nobble
Opyrve BbINPAMUTENbHbIE C OOMNYyCTU-
MblM 06paTHLIM HaNpPsSXXEHMEM HE MEHEE
350 B.

B kayecTBe My3blkanbHOro CUHTE3a-
Topa DA1 nogoiayT MUKPOCXEMbI CEPUIA
YMC8, YMCQ, YMC10. CnenyeT ToNbKO
yuuUTBIBATh, 4TO B CUHTe3aTopax YMCS8-
06 n YMC10-56 3anucana ofHa onuHHas
nocnefoBaTenbHOCTb MY3bIKanbHbIX
dparmeHToB 6e3 nay3. ABTOp UCNONbL30-
Ban cuHtesatop YMC8-01, B KOTOPOM Ha
BTOPOM MeECTe 3anucaHa menogus
necHn "bbetca B TECHOW nedypke
OrOHb...".

ABTOpD YMBbILLNEHHO HE Ha3bIBAET MO-
[ens YanHuka, NoABEPrHYTOro onucaH-
HOW popaboTke. Takum YCTPOWCTBOM
MOXHO [OMNONHUTL NPaKTU4ECKU Noboii
3NeKTPUYECKUiA YaHWK B NnactMacco-
BOM KOpNyce C aBTOMaTU4eCKWUM Bbl-
knoyatenemM. He nuwwiHuM 6yoeT Hanom-
HUTb, 4YTO YCTPONCTBO UMEET ranbBaHu-
4Yeckylo cBA3b c ceTbio 220 B. YTo6bI
nsbexaTtb NOpaxeHus 3NEKTPUHECKUM
TOKOM, BCE MOHTaXHble U HanafouHble
paboTbl cneayet npoBoanTb C ocoboi
OCTOPOXHOCTHIO.

Penakrop — A. Honrwid, rpapwmka — A. Jonrni
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YCTPOMUCTBO OrpaHU4YeHus

NyCKOBOro Toka 3ajieKkTponpubopa
A. BYTOB, c. Kyp6a Sipocnasckoii obn.

Ana namn HakannwBaHusi, 6/10KOB nuTauna MowHbIx YM34, anek-
TpoABUuraTenen u HEKOTOPbIX APYrux 31eKTponpunbopoB xapakTepeH
601bLLIOK NYCKOBOW TOK, MHOr[a ARECATUKPATHO MPEBbILUAIOLWMNIA
pabouynii. 410661 NpoANNTL CPOK cnyx6bl Takmux npunbopos, Xxena-
Te/IbHO NUTaTh UX Yepe3 ycTPoHCTBa, CIOCOBHbIe OrpaHnyYnBaTh TOK

npy BK/IIO4YEeHUN.

Xema OrpaHuuMTeNs rnokasaHa Ha

puc. 1. OH npegcraenaer cobon ne-
pepaboTky paHee pas3paboTaHHOro u
onucaHHoro B [1] ycTpoiicTea. MNpumene-
HMe 6onee COBPEMEHHOW 3NEMEHTHOWM
6a3bl U HECKONbKO MHOM Noaxopn, K npob-
nemMe No3BOAVMNU YBENNHUTL MOLLHOCTb
3aWMLaemMon Harpysku, 3HaduTeNbHO
YMEHbLINTL 3HEPreTUHECKUE NOTEPU, NO-
BbICUTb HAflEXHOCTb U YMEHbLLUUTL raba-
puTel Npnbopa.

Mpy 3amMblkaHUU KOHTAKTOB BbIK/IHOHA-
Tena SA1 koHpgeHcatop C2 6bICTpo 3aps-
xaetcs yepes peauctopsl R1, R2 u avonpl
VD1, VD2. HanpspkeHue Ha 3TOM KOHAOEH-
carope orpaHuyeHo crabunutporom VD3
no 15B. Monesoir TpanaucTtop VT1 oT-

HEOOCTaTOMHON ONSi OTKPbLIBAHUS TPUHU-
CTOpa, Y OH OCTAETCs 3aKpbiTbiM NOCTO-
AHHO. 3TO YCTaHOBMBLLWICS PEXUM pabo-
Tbl OrpaHUYUTENS, NPY KOTOPOM TpaHau-
ctop VT1 Bce BpeMsi OTKPLIT, @ Harpyska
paboTtaeT B HOMWHANLHOM pPEXUME.
BapucTtop RU1 3awmiiaeT TpaH3ncTop ot
NoBPEXAEHNS UMIYIbCaMN BbICOKOTO Ha-
NPSXEHN, UCTOYHUKOM KOTOPbLIX MOTyT
6bITh KaK CETb NUTaHUSA, TaK U UHAYKTUB-
Has Harpyska, Hanpumep, o6moTka
TpaHchopmartopa.

B oTnuume OT HEKOTOPLIX OPYrux yCT-
poiicTs [2] npepnaraemMoe He MOXET BbITb
BKJIIOYEHO B Pa3pbiB OOHOr0 U3 NPOBOAOB
NUTaHMA Harpysku. $1 He cumTal 3710
HEeOOoCTaTKOM, MOCKONbKY BMECTO TOro,
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KpbiBaeTcs. Kak Ton1bko nponopuyioHans-
HOE TOKY Harpyskv nageHue HanpsxeHus
Ha pe3ucTopax R4 u R5 pocturHer (c yue-
TOM CIIaXWBAKOLWEro OENCTBUA KOHOEH-
catopa C4, uenu R6C3 u nonoxeHus
OBMXKa NOpCTpoe4YHoro pesuctopa R7)
3Ha4YeHUs, [OCTATOYHOIO [N5 OTKPbIBAHUSA
TpuHucTopa VS1, nocnegHuii OTKpoeTCs.
3TO NPUBEOET K PE3KOMY YMEHBLLLEHWNIO
HaNPSKEHUA Ha 3aTBOPE MNONEBOro TpaH-
3uctopa VT1, oH 3akpoetcs, obecToumBs
Harpy3ky. OfHaKo B KOHLIE TEKYLLErO U Ha-
Yane crnegylowero nonynepuoga ceTeBo-
ro HanpsXeHws TOK Yepe3 TPUHUCTOP
NPeKpaTuMTCa U OH 3aKPOeTCcs, NpefocTa-
BUB KOHAeHcaTopy C2 3apaauTbCs BHOBb,
a TpaH3ucTopy VT1 — oTkpbiTea. Janee
NPOLECC NOBTOPSKETCH, OAHAKO B KAXA0M
cnegyloweM nonynepuoge conpoTmene-
HUWE Pa30rpeBaloWenca NN pPasroHsI-
LLENCA Harpysku crtaHoBUTcA Gonblue,
4eM B NpeablayLeM, U BpeMms, Heobxoam-
MO€E 05 AOCTUXKEHNS MOpOora OTKPbIBaHWUS
TpuUHUCTOpa, yBenuyueaetcs. B koHue
KOHLIOB, aMNAvTyAa UMMNyNbCOB Hanpsixe-
HUA Ha pesuctopax R4, R5 craHosutCA

4TOObI yCTaHasnuBaTb 3alnTHOE YCT-
POMCTBO PAAOM C BbIKNOYATENEM, rae
[OCTYN KO BTOPOMY CETEBOMY MNpPOBOAY
3aTPyAHEH, €ro Nerko MOXHO CMOHTUPO-
BaTb TaMm, rae NpUCyTCTBYIOT 06a NPOBO-
[a: B OCHOBaHWM NIOCTPbI, B KOPMYCE CBE-
TUNbHUKA WX Apyroro 3awymwaemMoro
anektponpubopa.

[Mockonbky B orpaHuuMTENE OTCYTCT-
BYIOT MHEPLIMOHHbIE 3NIEMEHTHI (BpEMA3a-
[aloLme KoHOEeHcaTopsl, TEPMOPE3NCTO-
pbl), OHO FOTOBO K NOBTOPHOMY NAaBHOMY
BKJIIOYEHUIO HArpyskm cpasy xe nocne
BbIKNOYeHWs. [lpyras ocobeHHOCTb — pa-
60Ta nonesoro TpaHauctopa VT1 B knio-
YEBOM PEXMME KaK BO BpEMS NYCKa, Tak U
B YCTAHOBMBLUEMCS pexume paboTol Ha-
rpy3ku. loaTomy paccevBaemas 3TUM
TPaH3UCTOPOM MOLLHOCTb HEBENWKA, H4TO
3HAYUTENLHO NOBLILLIAET HAAEXHOCTL YCT-
povcTBa.

Mpn ykasaHHbIX Ha CXEME HOMMHanax
pesuctopos R4, RS orpaHvuvtens pabo-
TaeT c nNaMnamuy HakanueaHusi CyMMapHoi
MoLLHocTbio 25...120 BT B kayecTBe Ha-

rpy3Ku.

| Puc. 2|

Bce petany CMOHTUPOBaHbI HABECHBIM
CcnocoboM Ha Kpyrnoi nnare AuameTpom
50 MM (pmc. 2). Ee MOXHO nerko pasmec-
TUTb B GONbLLUMHCTBE NOABECHBLIX W Ha-
CTEHHbIX CBETUILHUKOB. MN0NeBoin TpaHsu-
ctop IRF840 MOXHO 3aMeHUTb, HanpuMep,
BUZ40B, IRFP4S2, IRF450, TSD2M450V
AN OPYrMMU N-KaHasnbHbIMU NONEBLIMU
TpaH3MCTOpamMu C NPeELENbHBIM HaNpsXe-
HUEM CTOK—MWCTOK He MeHee 500 B u
COMPOTUBAEHNEM OTKPHLITONO KaHana He
6onee 1 Om. Mexay nnaton n pacnono-
XEHHbIM NapannensHo en KOoprnycoMm
TpaH3ucTopa HeoOXoaMM BO3AYLUHbIN 3a-
30p 2...3 MM Ons umpkynsuumM BO3ayxa.
Bmecto TpuHuctopa KY112A noponper
opyro ManomoluHbin M3 cepuii KY107,
MCR100, a Bmecto auopos 1N4006 —
nobble Ha Tok He MeHee 1 A 1 Hanpsixe-
Hue 6onee 400 B, Hanpumep, KO243X,
KO247T, KA258B. CtabunuTtpoH MOXET
6biTb He Tonbko 1N4744A, Ho u KC215X,
KC515I, TZMC-15, BZX/BZV55C15 wnnm
opyrovi Ha 15 B.

B kadectBe C1 aBTOp Mcnone3oBan
manorabapuTHbli MMNOPTHLIA KOHAEHCa-
Top Ha HanpsxkeHnve 250 B nepemeHHOro
Toka. OkcmnpHbIi konaeHcaTtop C4 — mano-
rabapuTHbIi ANA NOBEPXHOCTHONO MOHTa-
Xa, HO [OMYyCTUMO YCTaHOBWTb 30€CH U
OKCUAOHBLIN KOHOEHCATOP OOBIHHOW KOH-
cTpykumu. OcTanbHble — ManorabaputHele
MAEHOYHBIE WU KEPAMUYECKME C MaSbIM
TKE. NoacTpoeyHbin pe3nctop R7 — um-
MOPTHBLIN 3aKPLITON KOHCTPYKUMK. HacTto
VCMNONb3YEMbIE PaaMONIBUTENSMU Noa-
cTpoeyHble peanctopbl CMN3-38 Henpuroa-
Hbl, UX HAOEXHOCTL C/MLLKOM Hu3ka. Ba-
puctop TNR10G561 MOXHO 3aMEHUTL OpY-
r'MM ¢ KnaccuuKaumMoHHBIM HaNPSXXEHWEM
560 B — FNR-10K561, FNR-14K561.

Ecnu pabotatb C Harpyskamu MoLu-
HOCTbIO MeHee 75 BT He npepnonaraetcs,
HoMuHanbl pe3nctopoB R4 n R5 xena-
TeNbHO YMeHbLLUTL A0 1 OM. MoxHo ycTa-
HOBUTE BMECTO [BYX PE3UCTOPOB OAWH
BoBoe Gonblieit MowHoCcTU. PesncTopbl
€le MEHbLLUero HoMunHana u 6onbluen
MOLLHOCTU NpUAETCs YCTaHOBUTbL ANN
paboThl ¢ Harpy3kon MOLLHOCTbI0 Bonee
120 Bt. B 3aT0M cny4ae Heobxoauma 3ame-
Ha 6onee MoLHbLIMY Takxe auonos VD4—
VD7 v noneBoro TpaHauctopa VT1. He-
CKONBbKO OOHOTUMHBLIX MOSIEBLIX TPaH3UC-
TOPOB [AOMNycKaeTcs COeOWHWUTL napan-
nenbHo, 06s3aTeNbHO YCTAHOBMB UX Ha
ob6uem TennooTeoge. Ans paboTsl C MOLL-
HOW Harpy3koi MOHTaX YCTpOWUCTBa cne-




OyeT caenatb MeEHee TJIOTHLIM, a nnaty
NOMECTUTL B KOPMYC C XOPOLWWEN BEHTUNSA-
umeit.

Hanaxueatb orpaHvyiutens cnegyet
VMEHHO C TeM 3anekTponpubopom, pns
3aLWmMTEl KOTOPOro ero npeanonaraeTcs B
AanbHeNLeM NCNoNb30BaTb, U NPU HOMU-
HanbHOM WNU CNErka MNOBLILLEHHOM Ha-
npsxeHnn B ceTu. Ecnun narpyska — nam-
na HakanMeBaHusi, OHa AONXHa ObiTb HO-
BOW, He NoABeprabBLIENCs ANUTENbHON
aKcnnyaTaumm.

Mepen nepebiM BKIIOYEHUEM [BUXOK
noacTpoedHoro peauctopa R7 ycranas-
NMBAIOT B NPaBOE N0 CXEME MONOXEHUNE.
Mocne BKNIOYEHUS NUTAHWSA OBUXOK O4EHb
Me[/IEHHO NepPeMELLAIT, NokKa namna He

HayHeT pasropartbca. [py npaBuUNbHON
perynupoeke namna AOCTUraeT MonHON
APKOCTU Hepe3 2...3 ¢ nocne BKNOHEHUS.
Mpuyem 6Gonee NONOBUHBLI ATOr0 BPEMEHU
ee cBevyeHus BUOHO He 6yaper. Cnepyet
3aMeTUTb, YTO HEeM MOLLUHEEe namna, TemM
[0NbLUE N NNABHEE OHA 3aXUraeTcs.

Ecnu orpanuunTens HacTpouTb Ha pa-
60Ty C namnoi MOLLHOCTbIO, HanpuMep,
100 BT, a 3aTeM nogxnio4mnTb Nnapannens-
HO et ewe oaHy MOLLHOCTLIO Bcero 15 Br,
TO NPV BKIKOHNEHUM 06€ Namribl HE 3aXryT-
cs. 31y 0CcOBEHHOCTL MOXHO MCMNONbL30-
BaTb ANS NPEAOTBPALLEHMS MOBPEXAEHNS
CBETUNbHUKA NPWY CNY4aNnHOW YCTaHOBKE B
HEro Namrbl MOLLHOCTLIO 6onbLue Aonyc-
TuMon. Hanpumep, MHOrvMe HacTofbHbIE

CBETUNBHUKU paccHMTaHbl NMULLb Ha Nam-
Nbl HaKasMBaHWSi MOLWHOCTLIO He Bonee
60 BT. Takme xe no pasmepy namnbl MOLLL-
HocTbio 100...150 BT npu yctaHoBke B
noao6HLI CBETUNBHUK NEPErPEBAIOT ero
nnacTMaccoBble AeTanu BOTb 4O NNas-
nenus n pecdopmauum.
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CyMMCTOpPHbIN perynarTop

MOLWHOCTM

H. YEPEMUCUWHOBA, r. BopoHex

Oco6eHHO0Tb 3TOro  CUMMUCTOPHOro
perynsitopa — 4Mcno nogaBaemMbix Ha
HarpysKy NonynepnoaoB CETEBOro Hanps-
XEHUsi OCTAETCH YeTHbIM NPy NoBOM Mno-
JIOXEHWUU OpraHa ynpasieHus. A 310 03-
Ha4aet, 4YTo B NOTpebnseMoM Harpyakomn
TOKe He ob6pa3yeTcs NOCTONHHAN cocTaB-
NAWan 1, cnefoBaTenbHo, OTCYTCTBYET
BpeaHoe nofmMarHM4MBaHue MarHnTonpo-
BOOOB MOAK/IONEHHBIX K Perynatopy

nepuopga. 310 yMeEHbLLAET nay3y B 3apsf-
HOM TOKE CrMaxmBaloLLero KoHgeHcaropa
C2, 4T0 NO3BONAET NPUMEHUTDL 34ECH KOH-
[EeHCATOP MEHbLLEA EMKOCTU.

NMnynbChbl, CHUMaeMble CO CTabUNUT-
poHa VD5, NoBTOPSiIET HAa CBOEM BbIXOAE
anemeHT “Ucknovarowee WNU" DD1.2,
MOCKONbKY OAWH U3 ero BXOO0B COEANHEH
¢ o6wumM npoBoaoM. Takon Xe 3NeMEHT
DD1.1 coBMeCTHO C pe3NCTUBHLIM Oenn-

Ha norunueckmnx anementax DD3.1 un
DD3.2 BbINONHEH reHepaTop WUMMyIbCOB
yactoTom okono 6 kl'u. OH paboTaeT Tonb-
KO Mpuv YCNOBUK, 4TO Ha Bxope 1 anemeHTa
DD3.1 u Ha Bxone 5 anementa DD3.2 oa-
HOBPEMEHHO YCTAHOBNEH BbLICOKWIA ypO-
BeHb. B peaynktare B Havane Kkaxgoro ns
TEX NONYNnepuofoB CETEBOrO HanNpsxe-
HUWS, BO BPDEMS KOTOPbIX YPOBEHbL Ha BbIXO-
ne Tpurrepa DD2.1 Bbicokuit, ¢opmu-
pylOTCS KOPOTKME nayvyky WMMYAbCOB.
Yepes ycunutens Ha TpaHauctope VT1 un
MMNYNbCHbIU TpaHcdopmaTop T1 oHKM no-
CTynaloT B LENb yNpaBneHns cuMmcTopa
VS1, oTKpbiBas €ro Ha LEenoe 4vicno ne-
PVOLOE CeTU (4eTHOE YMCNO NoNynepuo-
nos). CooTHOWweEHWE 4Yncna nepuoaos, B
KOTOPbIX CUMUCTOP OTKPBLIT U B KOTOPbIX
OH 3aKpbIT, @ CNefoBaTenbHO, U CPeOHAN
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TpaHc$OopmaTopoB U 3nekTpoasurare-
neih. MoWHOCTL perynvpyercst nsmeHe-
HUEM u4UcCa NepuoaoB NEPEMEHHOM0
HanNpPSXeHWsl, NPUIOXEHHOIO K Harpyske
3a onpenesNeHHbl MHTEPBaN BPEMEHU.

Perynsatop npegHasHavyeH pns vsme-
HEHWS MOLLHOCTW HarpeBaTenNbHbIX Npu-
60poB, ob6napaoLumMx 3HaYUTENLHOW Ten-
noBown wnHepumwen. Ons ynpaeBneHus sp-
KOCTbIO OCBELLEHUSR OH HEMPUIOAEH, Nam-
nbl 6yayT CUNLHO MUraThb.

Cxema perynaropa nokasaHa Ha
pPMUCYHKe. YCTPONCTBO COOEPXUT Oga y3-
na nutanms. Mepeoit — R1, VD5, VD2;
sTopon — R2, C1, VD4, VD1. Crabunut-
poHbl VD4 1 VD5 orpaHvymnBaioTr Bbinpsim-
NneHHoe HanpsxeHwe Ha yposHe 10 B.
Beuay TOro 4T0 TOK 4Yepes3 KOHOEHCATop
C1 onepexaeT no ¢ase Ha 90 rpag. npu-
JNIOXEHHOE K HEMY HanpsXeHue, Nonoxm-
TENbHLIE UMMYNbCHl HANPSAXEHUs Ha cTa-
6unutponax VD4 v VD5 caBuHyThI N0 Bpe-
MeHU NpUBIN3NTENBHO Ha 4EeTBEpPTh

Tenem Hanpsxenus R4RS n uensio 3a-
nepxku R6C3 ¢popmMuypyeT nMnynbCobl Bbl-
COKOr0 NOrMYECKOro YpPOBHSI B Hayane
KaXaoro nosiynepuoga ceTteBoro Hanps-
XEHUSI.

Anementol DD1.3 u DD1.4 pab6otaior
Kak MHBEPTOpPbI, NOCKONbKY HA OOHOM U3
BXOJ0B KaXAOro U3 HUX NOCTOSIHHO yCTa-
HOBNEH BbICOKUI YpOBEHb. Ha HUX cobpaH
reHepaTop MMMynbLCOB C PErynnmpyemon
nepemMexHbIM pe3uctopoMm R8 ckBax-
HOCTbIO W 4acToTOl MNOBTOPEHUS OKONO
2 lNy. Umnynbebl noctynaloT Ha Bxog D
Tpurrepa DD2.1. TockonbKy BbIXOL 3ne-
meHTa DD1.2 coeamHeH ¢ Bxogom C atoro
TpUrrepa, ero COCTOSHNE U3MEHSRETCA B
COOTBETCTBUM C YPOBHEM Ha Bxoge D
WUCKIIOYMTENBHO B MOMEHTHI HapacTaio-
LUMX NEPEXOOOB CETEBON CUHYCOUABI He-
pe3 HoNb. B pesynbrate pnMtenbHOCTU
VMMNYNbCOB U Nay3 MexXAy HUMUN Ha BbiXO-
[e Tpurrepa Bcerpa OCTaloTCa KpaTHbIMU
NepuoLy CETEBOIO HanNpsXeHUs. ’

MOLUHOCTb, MOCTynawLlas B Harpysky,
3aBUCKT OT NONOXEHUA OBUXKA NEPEMEH-
Horo pesuctopa R8.

MmnynbcHbin Tpanchopmartop T1 nme-
eT heppuToBLI MarHUTONPOBOA, TMNO-
pa3mepa K7x4x2,5. Obe ero o6MOTKU
oauHakoBbi, oHn umelT rno 100 BUTKOB
npoeoga N3B-2 guametpom 0,15 mm. MNpun
M3roToBNEHUKN TpaHcdopmaTopa cnegyer
06patnTb 0coboe BHMMaHWE Ha KavyecTBO
M30NSLUMK Mexay ero obMoTkamu.

Cumuctop KY208H moxet 6biTb 3ame-
HEH APYrMM C AOMNYCTUMBIM Hanps>XeHNeM
(06paTHbLIM U B 3aKPLITOM COCTOSIHUMU) HE
meHee 600 B v gonycTuMbIM TOKOM He
MEHee TOKa NOAKMIOYEHHON K perynsitopy
Harpy3ku. XenatenbHo 3awmTuTh CUMUC-
TOP OT BbIGPOCOB MPUNOXEHHOIO K HEMY
HanpsiXeHUsa BapuCTOPOM, Hanpumep
CH-1-560, nogxno4me ero napannenbHo
anekTpogam 11 2 cummncTtopa.

Pegaxrop — A. fonrwii, rpagumka — A. Jonruit
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HdaTtyuk neperpesBa
O. WIbMWUH, r. Kazaub, TatapcTtaH

OnmcuBaeMan npmnbop npepncraBnseT
coboi npeocbpasoBartens Temnepary-
pa — 4acToTa AUCKPETHOro aencteuvs. Mo
CTPYKTYpE 3TO aBTOreHeparop, NeTns
NONOXNTENLHOW 06PaTHON CBSA3U KOTOPO-
ro COAEPXUT YyNbTPa3BYKOBYKD NUHUIO
CBSI3U C BKIOYEHHLIM B HEE HYBCTBUTENb-
HbIM 37IEMEHTOM. UM cnyxumT nonumep-
HbI CAMOBOCCTaHaBIMBAIOWMINCA Npeao-
xpaHuTenb. bnarogaps 3aBMcumMocTn OT
TeMnepaTypbl HE TOJIbKO 3NEKTPUHECKUX,
HO W aKyCTUHECKUX CBOWCTB TakOro npe-
LOXpaHUTENsi UBMEHSIETCH 4acToTa Kone-
6aHuii aBTOrEeHepartopa.

Datuvk paspabotaH pns paboTtbl B
cocTaBe NpuboOpoB AOMYCKOBOroO KOHTPO-
N8 TEMNepaTypbl 06 bEKTOB, HAXOOALLUMXCS
BO B3pbIBOONAcHbLIX cpegax [1], HO MoxeT

Hbl, KOTOPbIE MPOXOAAT 4Eepe3 4YyBCTBU-
TENbHbIN 3NEMEHT U OOCTUrAIOT NPUEMHO-
ro npeo6pasosarens, npeobpasyloero

VX B 3NEKTPUHECKUI curhan. 3ToT curHan,
YCUNEHHbLIN NpeABapuUTENbHbIM yCunuTe-
neMm, Yepesd Lenb obpaTtHOW CBA3W MOCTy-
naeT Ha BXof, yeunutens MowHocTu. B pe-
3ynbTaTe NoNOXMUTENBHON 06paTHOM CBA3U
B CUCTEME BO3HMKAIOT aBTokonebaHms.

quCTBMTeHbeIVI 3NEeMEHT AaTtyuka

BbLINOSHEH U3 MaTtepuana, akyCTU4ECKOe
COMpPOTUBIIEHWE KOTOPOro PEe3Ko U3Mme-
HAETCA NPU onpefeneHHoN TeMnepartype.
B pesynstate npoucxoomuT cka4koobpas-
HOE M3MEHEHMEe HacTOThl KonebaHuid, 4To
M CNyxuT curHanom neperpesa. Mocne
yCTpaHeHus NMpPUYMHbLI Neperpesa Temne-
patypa 4yBCTBMTENLHOO 3/1EMEHTA NOHW-

BXOA4O0M yCUNNTENS MOLLHOCTU HYepe3 KOH-
neHcarop C9, koTopbli 3aMblkaeT Lenb
NONOXUTENLHON 06patHoi cBsa3u. KoH-
neHcatop C10 — pasgenutensHblii.

NpepBapuUTenbHbI yCUNUTENb NUTaeT-
ca ot ctabunusartopa Hanpsxenusa 15 B
Ha mukpocxeme DA2. KonpeHcatop C5 —
aneMeHT GUNETPaLun B LENV NUTAHUSA.

YyBCTBUTENBHLIM  3neMeHToM  BK1
CNYXUT NONUMEPHbLI CaMOBOCCTaHaBAMU-
Bawowmincs npepoxpanutens MULTIFUSE
¢dupmbl Bourns [2]. B oxnaxaeHHOM co-
CTOSIHUM CTPYKTypa 3anofHAIoWEro ero
nonvMepa HanoMWHaeT KpucTannuye-
cKyto pelueTky. MNpu HarpeBaHum oHa mn3-
MEHSETCA, NO3TOMY NPU AOCTUXEHNU On-
peneneHHol Temnepatypbl NpovcxoauT
CKa4OK HE TONIbKO 3NEKTPUYECKOW NPOBO-
OVUMOCTU NONMMEPA, HO U €ero akycruye-
CKOro conpoTuBneHuUs.

BonblMHCTBO peTanei garyvka pac-
MOJIOXEHbI HA MaKEeTHOW nnate c metan-
NN3NPOoBaAHHLIMKU OTBEPCTURMU, MOHTaX
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HaUTU NPUMEHEHME U B OPYIMX CXOXNX MO
Ha3Ha4YeHUI0 CUCTeMax, Hanpumep, B
YCTPOMCTBAxX aBapuUinHON NOXapHOW cur-
Hanuaauuun. NoCcKoNbKy CBS3b YyBCTBU-
TENbHOrO 3NEMEHTa C 3NEKTPOHHLIM B0-
KOM aKycTuieckast, UCKIIOYEHbI NPoTeKa-
HUE TOKa B N3MEPUTENLHOM Lienu v BO3-
MOXHOCTb MCKPOOBPa30BaHNS B KOHTPO-
NINPYEMOIA 30HE.

OCHOBHbie
TEeXHUYECKNE XapaKTEPUCTUKMN

Temnepatypa cpabatbiBaHus,

°C,HEBONEE . ....cov v, 60
Bpems cpabateiBaHusi, C, He

bonee ......... ..o, 10
Pa3max BbIXOOHOro Harnpsxe-

Hus, B,HeMeHee ................ 5
Hanpsxenuve nutanmsa, B ... ... ... 27+3
Tok noTpebneHuns, MA, He

BONEE ....... i 100

MNprbop coCcTOUT M3 HYyBCTBUTENLHOTO
35eMeHTa, BKIHOYEHHOTO B Pa3pbiB 3BYKO-
BOAA, 00pasyloero ynsTpa3BykoOBYIO -
HUIO CBA3W MEXAY U3NY4aloWwmnm 1 Npuem-
HbIM MNbe3onpeobpas3oBaTensaMn, ycunu-
TeNst MOLLHOCTU, NPeaBapUTENLHONO yCU-
nuTtens n uenu obpatHOn CBA3U, coean-
HSIOWEN BbIXOA, NPeaBapUTENbHOrO YCU-
NUTENS C BXOAOM YCUIUTENS MOLLHOCTM.

Usnysalowmin npeobpasoBatens BO3-
6yXnaeT B 3BYKOBOAE aKyCTUHECKWE BOJ-

XaeTcs, aKyCTU4YeCcKOe CONPOTUBNEHUE
NUHUK CBA3W U YacToTa konebaHuin BO3-
BpaLLalTCa K NepBOHAaYasbHbIM 3HauYe-
HUSIM — OaT4MK BHOBbL MOTOB K paboTe.
Cxema patyvka usobpaxeHa Ha pu-
cyHke. Ha tpaHauctopax VT1—VT4 Bbi-
NOSIHEH yeunuTenb mMowHocTU. Ero koad-
OULMEHT YCUNEHNS NO HANPSXEHWIO On-
penenseTcs OTHOLLEHWEM CONPOTUBNIEHUIA
peaunctopos R6 v R4. K Beixogy ycunurtens
NoaK/IIoYEH U3NyYaloLWmin nbesonpeobpa-
3oBatenb BQ1, oH 4epes 3BYKOBOL, U 4yB-
CTBUTENbHLIN 3nemMeHT BK1 akyctuiecku
CBfi3aH C NPMEMHLIM Nbe3onpeobpasosa-
Tenem BM1. KoHpeHcatopul C1 v C4 —
paspenutenbhbie. Auogbl VD1 u VD2
330al10T HaNPSHXKEHUE CMELLEHWA TPaH3u-
cTopoB VT3 u VT4. Ycunutenb MOLHOCTU
NUTAETCA OT CTabunnalaTopa HanpsHXXeHUs
20 B Ha mukpocxeme DA1. KoHpeHcaTop
C3 — dunbTpylowmin B LENW NUTaHWS.
MpenBapuTenbHbil yecunutens cobpaH
Ha OY DAS. Nockonbky nutaHue QY opHo-
nonsipHoe, ¢ NomoLLblo peauctopos R10,
R11 n R13 Ha ero HeuHsBepTupylOLLMA
BXO/}, NOAAHO CMELLEHNE, PABHOE NONOBU-
He Hanpskehnus nuTtaHus. KoHpeHcatop
C6 — 6NOKMPOBO4HbINM B LIENU CMELLEHUS.
Peauctopom R12 3agaH pexum paboTbi
OV. PeaucTtopbl R14—R16 1 koHgeHcaTop
C7 o6pasyioT uenb oTpuUaATENbHON
obpaTHo cBa3u, 3agaioien koahduum-
EHT YCUNEHUS NPENBAPUTENBHOIO YCUNU-
Tens. Beixog aTOro ycunutenst COeIHEH ¢

BBIMONHEH TOHKUMW U30NMPOBAHHLIMU
npoBogamu. Nnata nomelueHa B Metan-
JIMHECKUIA KOPMYC, Ha KOTOPOM YCTaHOB-
neHbl Nbe3onpeobpas3osateny. HyecTeu-
TeNbHLIN 3/EMEHT [arynka HaxoauTcs
CHapyXW 1 coeauHeH ¢ neesonpeobpaszo-
BaTenaMu 3BykoBoAOM — U-o6pasHbim
KOJNIEHOM U3 CTanbHOW NPOBONOKW Oua-
metpom 0,8 MM 1 pavHon 1 M. TpoTuBo-
NONOXHbIE KOHLLbI 3BYKOBOAA NpUNasHbl K
pabo4uM noBepxHOCTSM Nbe3onpeobpa-
3oBartenen. YyBCTBUTENbHBLIN 3NEMEHT
BnasiH B pa3pblB 3BYKOBOAA B MECTE €ero
naruba.

B patuvke npuMMEHEeHbLl TaHTanoBbIE
okcuaHbie koHgeHcaTopel K53-52, nony-
CTUMO WCNOoNb30BaTb U Apyruve, Hanpwm-
mep K53-4. Kepamuyeckne koHaeHcaTo-
poi — K10-176 (unn KM-3—KM-6). lNo-
CTOsIHHbIE pe3ucTopbl C2-33 (Bo3MoxHasn
3ameHa — (C2-23, MNIT, OMNT).
NoacTtpoeuHsin pesnctop — CMN3-39a
(vnn CMN3-37, Pr1-48). Ovopb KO5226
MOXHO 3aMEHUTb APYITMMU KPEMHUEBLIMU
avogamu, Hanpumep, u3d cepuin KOS03,
KO521. TpanaucTtopel KT503I moryT 6biTb
3aMEHEHLI TpaH3UCTOpamMu 3TOW  Xe
Cepuv uUnu KpeEMHUEBLIMU npubopammn
APYrux cepuyii ¢ aHanoryHLIMU napameT-
pamu. KT814I n KT815I MOXHO 3amMeHUTb
TpaH3UCTOpamMu TEX XE CEPUIA NN cepuii
KT816 v KT817 cooreeTcTBeHHO. BmecTo
MMNOPTHLIX MUKpocxeMm L7815, L7820
MOXHO WCMONb30BaTb OTEYECTBEHHLIE



Mukpocxembl KP142EH8B 1 KP142EHSA
COOTBETCTBEHHO. [lbe30akycTuieckme
npeobpasosatenu BQ1, BM1 — 6eckop-
NYCHble TPEXBbLIBOOHLIE 3apybexHoro
NPON3BOACTBA (NPEANONOXNTENLHBIN TUN
FML-34.7T-2.9B1-L). CamoBoccTaHaBnu-
Balowminca npepoxpaHutens MF-R025
[,0NYCTYMO 3aMEHUTb aHaNorM4HbIM Gup-
mbl Raychemf/Tyco unu Littie Fuse.
HanaxvBaHne paTyuka 3aknioHaeTcs B
YCTAHOBKE MNOACTPOEYHLIM PE3UCTOPOM
R16 Takoro ko3adduumeHTa ycuneHus B
netne NonoXxutensHoi obpaTHon cBA3W,
npu KOTOPOM HabnopaeTcs ycTondmsas
reHepauus, a CUrHasn Ha BLIXOOE yeunure-
NA MOLLHOCTM — CUHyCcOMOanbHbIA C He-
60NbLLMM OBYCTOPOHHUM OFpPaHUYEHNEM.
MNoBbIwas TeMnepaTtypy 4yBCTBUTENBHOMO
anemeHTa BK1, dukcmpyloT ee 3HauveHue,
npy KOTOPOM NPOUCXOOUT ckavkoobpas-
HOE W3MEHEHWEe 4acToTbl KonebaHui.
CnepyeT ybeoutbes, 4TO YacToTa BO3Bpa-
LaeTCa K NepBOHaYaNbHOMY 3HAYEHUIO
NpU OCTbIBAHUWN YHYBCTBUTENLHOro 3ane-
MeHTa. B aBTOpckOM BapuaHTe gartymka
4yactoTta reHepupyembix konebaHuii npu
TemnepaType 4yBCTBUTENILHOIO 3NEMEH-
Ta +20 °C 6bina pasHa 12,9 kl'u, a npu
noctukeHnn temnepartypsl +40 °C ckay-
Ko06pasHo yBenuunsanacs no 85,3 k.

JINTEPATYPA

1. BuHorpapnoB K0. KoHTponb B3pbiBOONac-
HeIX ra3os. — Paawo, 2000, Ne 10, c. 37.

2. CaMmoBOCCTaHaBNMBAOLUMECH NPeaoxpa-
Hutenn MULTIFUSE ¢wvpmbl Bourns. — Paawo,
2000, Ne 11, c. 49—51.

Penaxrop — A. Bonrui, rpacpuka — A. Jlonrui

Habop petanein "USB nporpamma-
TOp" no ctatke A. PoixkoBa 13 "Pagno”
Ne 7 3a 2008 r. TepmocTaThl, 4acToTO-
Mepbl, BONLTMETPLI, aMNEPMETPLI, Ha-
60pLI 4MI PE3NCTOPOB M KOHOEHCATO-
poB 1206, 0805, 0603. Apyrve pagvo-
Habopebl n netanu. http://chipnabor.ru/

e-mail — nabor@inbox.ru.

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

* k%

Hogeili accopTUMeHRT!

Tepmodenul cepymn DB — Bbinon-
HEHbl B 4EPHOM KOpIyce C MHOMo4UC-
NeHHbIM BLIGOPOM Hacazok.

Pabouee HanpshxeHne 230—240 B.

MowHocTb Npy HanpsixeHun 230—
240 B — 2000 Br.

Temnepatypa 60—600 °C.

Bec 1kr.

MocMOTpeTL accopTUMEHT, Hanu-
4Me WM LUeHy Bbl MOXETe Ha canTe
www.mstquartz.ru B pasgene "UHCT-
PYMEHT".

Takxe Ha cknag NocTynuan HoBbIE
TOBapbl:

Pyukn—"knoBuk” — aHanorun ote-
4YECTBEHHbIM; TYyMONEpbI; pewweTKy ons
BEHTUNATOPOB — pasmepbl 60 mm,
80 MM, 92 MM, 120 MM; 3aXWUMbl OT-
BETBUTENbHbIE; NPOOGOAHUKN U MHOrO€E
apyroe, nogpo6Hee CcMOTpuUTe Ha
cante www.mstquartz.ru

Ten./dpakc — (495) 665-61-40.

E-mail: info@fomel.ru

NMpocToe yCTPOMUCTBO NNAaBHOroO

nycka aneKrtpogBurartens

A. CUTHUKOB, noc. Ctynoso Kuposckoii o6.

PaccmarpmuBaeMoe B cTaTbe yCTPOWCTBO MO3BOSSET NPOU3BOANTD
6e3ynapHbiii NYCK U TOPMOXEHUE TPEXPA3HOro aCUHXPOHHOIO JJ1EK-
TPpOABUraTens, 4To yBenu4mneaeT Cpok cnyx6ui o6opynoBaHust u CHU-
XXaeT Harpy3Ky Ha anekrTpoceTts. lnasHbiii Nyck gocTuraercs nyrem
nameHenns sPPEeKTUBHOro 3Ha4YeHUs HanpsKeHus Ha ob6moTkax
ABUraress C NoMoLbio TPUHNCTOPOB.

CTPOIACTBa NNaBHOro nycka (fanee —

YIMM) Wwnrpoko NpUMEHSIIOTCS B Npo-
MBILLNEHHOCTU, Ha TPaHCNopTe, B KOMMY-
HaNbHOM U cenbckoMm xo3sincTee. OcHoBa
TpexdasHbix YN — Tpu napbl BKNOYEH-
HbIX BCTPEYHO-NapannenbHo TPUHUCTO-
pPOB, YCTAHOB/IEHHbIX B Pa3PblBbl KAXAOr0O
M3 ¢asHbix NpoBofoB. lNnaBHbIM nycK
[OCTUraeTcsa 3a CYET NOCTENEHHOIO yBe-
JUHEHUS NPUKNAALIBAEMOro K 06MOTKam
3ANeKTpoaBUraTena HanpsaxeHms OT HEKO-
TOPOro HayanbHOro 3HaqeHWs OO0 HOMMU-

HanbHOro. [na 3T0ro B TeHeHUe HEeKOTO-
pOro BpeMeHU, Ha3bIBaEMOro BPEMEHEM
nycka, nocTerneHHo yBEeNM4MBaeTcs OT
MUHVUMASBHOrO 3HAYEHUs 10 MaKCUMallb-
HOro yrosn npoBOAMMOCTY TPUHUCTOPOB.
O6bI4HO HaYaIbHOE HaMPSHKEHWE HEBEN-
KO, MOATOMY KPYTALLUMIA MOMEHT Ha Bany
ANEeKTPOABUraTens nNpu rnycke HamHOro
MEHbLLE, YEM B HOMUHANBHOM PEXUME.
MNpy 3TOM NPOUCXOAMT NNABHOE HATAXE-
HWEe NPUBOLHLIX PEMHEN, BXOAAT B 3aLen-
nexve 3ybuaTbie koneca pemykropa. B
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uensm L1—L3. O6Luyio Touky “38e3ab1" CO-
eamHsT ¢ HenTpanblo cetu (N). Maken-
ManbHas MOLLHOCTb asuratens — 4 kBT.

TpuHucTopsl VS1—VS6 — Hepmoporve
40TPS12 B kopnyce TO-247, ponyckaio-
wme npsmMon 1ok 1o 35 A. MapannenbHo
TPUHUCTOPaM NOAKIMOYEHb AEMNPUPYIO-
wue RC-uenn R8C11, R9C12, R10C13,
NnpeaoTBpaLLaoLme UX NOXHbIE BKIIKOYE-
HUA, a Takxe BapucTopsl RU1—RUS3,
MOrNoLLAaLLMEe KOMMYTALMOHHBIE UMIYIb-
cul amrnutynoi 6onee 500 B.

Kaxgon napon BCTpeyHOo-napannens-
HbIX TPUHUCTOPOB YNPaBAsieT XOPOLLO U3-
BECTHasi pagvontobutensM Mukpocxema
¢dasosoro perynstopa KP1182NM1 (DA1—
DA3). Konpencatoput C5—C10 obecne-
ynBalT ¢GHOPMUPOBaHUE BHYTPU MUKPO-
cxeM nunooBpasHoro HanpsXXeHus, CuH-
XPOHU3NPOBAHHOTO C ceTeBbIM. CpaBHUBast
nMnooBpasHoe HanNPsXEHNe C OEUCTRYIO-
LM Mexay BbiBogamMn 3 1 6, kKaxknas MuK-
nocxemMa HOPMUPYET CUTHANbI BKIIIOHYEHUS
COOTBETCTBYIOLLMX TPUHUCTOPOB.

MoHuxatowmn TpaHchopmatop T1,
BbINPAMUTENb HA AUOAHOM MocTe VD1 co
crnaxmsawowmM koHgeHcatopom C4 n
VHTerpanbHbii ctabunuzatop DA4 obec-
rneunsaloT Hanpsxenne 12 B, Heobxoaun-
Moe ans paboTtel pene K1—K3.

Mocne nopaYn CUNOBbIM BobiKOHATE-
nemM Q1 TpexcasHoro HanpsXxeHUs NP pa-
30MKHYTOM Bbiklodatene SA1 Ban anek-
TPOABUraTeNsi OCTAETCH HEMOABUMXKHbLIM,
Tak kaxk BoiBOAbl 3 n 6 Mukpocxem DA1—
DA3 3awyHTUpoBaHbl pe3uctopamu R1—
R3 yepes HopManbHO 3aMKHYThIE KOHTaKThbl
pene, HanpsixeHne Mexay 3TUMU BbiIBOAA-
MU Mano, UMIyNbChi, OTKPbIBAIOLLME TPU-
HUCTOPLI, HE dopMMpyloTCH. B Takom co-
CTOSHMM BKIIIOYEH ceeToavof HL1, curHa-
m3upytoLumii 0 rotoBHocTm YIMI k paborte.

Mpuy 3amblkaHUM KOHTAKTOB BbIKMOYA-
Tens SA1 HanpsixeHne 12 B noctynaet Ha
0BMOTKM pene, X KOHTakTbl Pas3mblKaloT-

CSl M HaYMHaeTCs 3apsaka KOHAeHCaToOpoB
C1—C3 TOKOM, reHepupyembiM BHYTPU
MUKPOCXEM. TPUHUCTOPLI HAYMHAKOT OT-
KpbiBaTbCs. 10 Mepe yBenuueHus Hanpsi-
XeHns Ha koHpeHcatopax C1—C3 yron
BKJIIOHEHHOIO COCTOSIHUS TPUHUCTOPOB
MNOCTENEHHO pacTeT U Yepe3 HeKoTopoe
BpemMs AOoCTUraetT makcumyma. o ucre-
YEHUN ITOr0 BPEMEHU Pa30rHaBLUNNCS
asuratens paboraet Ha MNONHYKD MOLLY-
HOCTb. O BKJIIOYEHWM ABUrATENS CUFHANN-
3upyeT ceetoamon HL2.

Koraa BeikmodaTtens SA1 6ynet pasom-
KHYT, KOHTaKTbl pene BEPHYTCH B MUCXO[-
HOE 3aMKHYTOE COCTOSIHUE U KOHAEHCATO-
put C1—C3 32 HECKONBLKO CEKyHL, pasps-
AATCA NOYTU OO0 HYNs, NOCNE Yero OTKpbI-
BaloLLUME TPUHUCTOPLI MMMNYNbCHI NMPekpa-
TaTCS. [lBUrarens nnaBHo 3amMeanuT Xom u
OCTaHOBUTCH.

Mockonbky BO BpEMS MyCKa TOKM Yepes
oBMOTKM ABuratenst HeCUHyconganbHbl,
NONHOW KOMMneHcauun ¢asHbiX TOKOB B
HYNEBOM NpoBoAe He npoucxoaut. B onpe-
[eneHHble MOMEHTLI TOK B 3TOM NpoBoAe
MOXET OKa3aThLCA 3HAYUTENBHBIM. A B yCTa-
HOBUBLLUEMCS DPEXMME OH 3HAYUTENbHO
MEHbLUe, MOCKONbKY 06ycnoBneH nub
"nepekocoM” a3z U HEeUOEHTUHHOCTLIO
obmoTok gBuratensi, n o6bINHO HE MPEBbI-
waeT 10 % HOMUHaNBLHOro Toka Hasbi.

TpaHcdopmaTop T1 — TMIM-2 ¢ Hanps-
XeHnemM BTopuyHown obmoTtkm 15 B, pene
K1—K3 — TRU-12VDC-SB-CL, koHaen-
catopbl C11—C13 — nneHouHbie K73-17.
B kauectBe Buiknouatens SA1 MOXHO
MCNonb3oBaTb KHOMKY C ¢ukcauunen B
HaXaToOM COCTOSIHUM.

YepTex ABYCTOPOHHEN nevyaTHOW nna-
76! YAM naobpaxex Ha puc. 2. Ee nome-
LaoT B NOAXOASALUMIA KOPMYC, CBETOANO-
nbi HL1, HL2 1 eeikmovatens SA1 ycrta-
HaBIMBAIOT Ha e€ro nuueson naxenn. Ce-
yeHne npoBoAoB, coeamHsiowmx YN c
Bolknovatenem Q1 wu ¢ gsurarenem,

LONXHO COOTBETCTBOBATb MOLLHOCTHU
nocnepgHero. CeueHne Hynesoro NpoBoaa
JIONMKHO BbiTb TAKUM Xe, Kak U ¢pasHbix.

Mpn pabote ¢ pgBuratenem MoLy-
HOCTBIO Ao 1,5 kBT m yactoTe nyckoB He
6onee 10—15 B Hac Ha TpuHUCTOpAax
VS1—VS6 pacceuBaeTcs He3HauUTENb-
Hasi MOLLHOCTb, NO3TOMY OTBOAMUTL TEMNO
oT Hux He Tpebyetcs. Mpu Gonee YacTbix
nyckax uwnn 6onee MOLHOM ABuratene
TPUHNCTOPLI HEOBXOAMMO cHabaWTL Ter-
NOOTBOAAMWU U3 aniOMUHUEBOW MONOCHI.
Ecnn TtennootBog, 06U, TPUHUCTOPLI
LONXHbI BbITb HANEXHO U30NNPOBaHbLI OT
HEro COOTBETCTBYIOLLMMWN MPOKNaAKamu.
[Ans ynyyieHus Tennorepenaym MOoXHO
npumMeHnTb nacty KMT-8.

CobpaHHOe YCTPOUCTBO, NMpexae 4yem
coeauHATb ero ¢ anekTpoasuratTenem,
HeobxoauMo MNpPOBEpUTb, MOOKMIOYMB K
BbIXOQAM TPWM OAVHAKOBLIE NAMIMbl Haka-
nuBaHus. Bo Bpems ucrnbiTaHuini Moxet
BbIICHUTBCS, 4TO JIaMMbl 3aXUrarTcs U
racHyT HeoAHOBpPEMeHHO. 310 obycnos-
neHo pa3bpocoM xapakTepuCTUK MUKPO-
cxeMm DA1—DA3 1 eMKOCTU KOHOEeHcaTo-
poB C1—C3. Bpems BLIK/IIOYEHUS 3aBUCUT
1 OT conpoTMBReHus peanctopos R1—R3.
Paccornacosanne no BpemMeHn 6Gonee
30 % Heob6x0AMMO yCTpaHUTb NoabopKon
YNOMSIHYTbHIX BbIWE KOHAEHCATOPOB U
pPEe3nCTOpOB.

N3-3a pazbpoca eMKOCTU KOHAeHCaTo-
poB C5—C10, Bxogswmx B uenu Gopmn-
poBaHus NUNOOBPA3HOro HaripsXeHus,
BO3MOXHO riosiBneHue B hasHbix NPoBOaax
MNOCTOSAHHOW COCTaBNSOLLENA TOK3, Bbi3bl-
BalOLLEr HexenarenbHoe nogmarHuivea-
HMEe MarHuTONpOBOAOB JABurarens wu
nNUTaIoLLLEro ero CUNOBOro TpaHchopmaro-
pa. MpakTuka nokasana, 4To Takoe BNus-
HWE HEBENWKO, U Mep MO YCTPaHEHWIO 3TOKN
cocTaensaoLLel NpuHUMaTh He TpebyeTcs.

Pepaxrop — A. Jonrui, rpagumka — A. Jonrwii

IAByXKaHanbHbIN

TepMmomMeTp-TepmMocTaTr

H. KOTOB, r. KpacHoapmeiick floHeLko# obn., YkpauHa

3TOT npubop, NOCTPOEHHbBIA HA MUKPO-
KoHTponnepe ATmega8, MoxeTt BbiTb
CKOHPUIrypupoBaH Kak TEPMOMETP uIn
KaK TEPMOCTaT HE3ABUCMMO ANS KaXnoro
13 [BYX KaHanoB. VIMeeTcs BO3MOXHOCTb
3a[aBaTe TEMIEPaTypy BHIKKOYEHUS Ha-
rpesatens B npegenax or +5 no +95 °C,
pPasHOCTb 3HAYEHW TemnepaTypbl ero
BHIKIOYEeHNS 1 BioqeHns oT 0 10 4 °C n
KOMIMEHCUPOBaTb CUCTEMATUHECKYIO MMO-
rpeLHOCTb AATYNKOB TemnepaTtypbl OT —2
no +2 °C.

Cxema TepMomeTpa-TepmocTara no-
KaszaHa Ha pucyHke. [lBa partumka
DS18B20 nogknioyatoT k pasvemam X1 n
X2, npuuem Homepa rHes s, COOTBETCTBYIOT
HOMepaMm ux BbIBOAOB. Mcnonb3oBaHa
TPEXNPOBOAHAA CXema MOAKNOUEHUS.
Yxe MHOro pas s ybexgancs B TOM, H4TO
TONBbKO TaK MOXHO A06UTBCA MakcumManb-
HOW AJIMHbI COEAMHUTENbHBIX MPOBOAOB, U
Be3fe, rae 3To BO3MOXHO, CTapakwcb
n3beratb NapasvTHOro NMUTaHUS paTuun-

koB. Flpy MeaHbIX NPoOBOAAax CevYeHuem
0,5 MMm? yCTOMUMBYIO CBSI3b Y[@Banochb
obecrieunTb Ha paccTosHun A0 40 M.
Moka3zaHns faTyvkoB BbIBOAATCA Ha
HG1 — TtpexpaspsaHbii CBETOANOLHLIN
vHAuKaTop ¢ O6LMMKM aHogaMu CBETO-
[NOOO0B Kaxaoro paspsaa. AsyxuseTHble
ceetoamoabst HL1 mn HL2 otobpaxaioT
COCTOSIHWE KaXa0ro U3 KaHanos.
CurHanel ynpaeneHus HarpesatensiMm
B pexunme tepMmoctara GopMUPYIOTCs Ha
BbIXOAAX MWKPOKOHTponnepa PB6 (nep-
Bbili kaHan) u PB7 (BTopoi kanan). Ynpas-
NeHne OBYXMO3ULMOHHOE: HarpesaTenb
BKJIIONEH UNKW BbIKMOYeH. s ransBaHu-
Yeckou pasBsizkm npubopa OT WUCTIONHU-
TENbHLIX YCTPOUCTB YCTAHOBMIEHLI OMTPO-
Hbi U1 n U2. B mMoem BapuaHTe K pasb-
emam X4 n X5 nogknioyeHs! Leny ynpas-
neHust aByx cumuctopor BT139, kommy-
TUPYIOLLUX HarpeBaTeNbHbLIE 3NIEMEHThI.
Mpy HeoBXxoAMMOCTU OMNTPOHBLI MOXHO
3aMEeHUTb TPaH3UCTOPaMu, BKIIOYMB B UX

KONJIEKTOPHbIE Lenn obMOTKW 3neKTpo-
MarHuTHbIX pene.

B TteueHne 4...5c nocne nogaun Ha
npmbop NUTaHUsA NPOUCXOAUT UHULMaNN-
3aums JATYMKOB U HavasbHblli cBop mx
riokasaxuii. B aTo Bpems nooyepesHo Mm-
raloT Bce anemMeHTul uHamkatopa HG1.
Hanee yctaHaBnuBaeTCcs pexuM namepe-
HUS N oToOpaxeHus TemnepaTypbl. B
3TOM PEXMME HarpeBaTenu BuIKIIOYEHD!.

MokasaHus [aTtyMkoB Ha MHAMKaTOpe
yepeayTcs ¢ nepnoaom S c. Ecnn tem-
rneparypa uamepeHa garinkoM, NoaKo-
YeHHbIM K pa3beMy X1, CBETUTCsi CBETO-
ovon HL1, a noaKNOYEHHBIM K pasbemMy
X2 — HL2. MNpwn 3ToM, ecnu CooTBETCTBY-
OLWMIA KaHan CKOHPUIypupoBaH kak Tep-
MOMETP, LIBET CBEYEHUS XENTul, ecnu
Kak TepMOoCTar, TO Npu NOAaHHOW KOMaH-
[ie Ha BK/IOYEHWe HarpeBaTens OH Kpac-
HbII, a NPY €e OTCYTCTBUM — 3ENEHbIN.

Mocne Haxatma Ha kHorky SB2 oto-
BpaxalTCsa rNokasaHns TONbLKO MEPBOro
[paTtyvka, a nocne Haxarms Ha SB3 —
TONbKO BTOPOro. Ecnm kakoii-nnbo aatumk
He MOAKMIOYEH, B €ro uenu npouvsoisen
06phkIB, 3aMblkaHWe N TeMneparypa Bbi-
wna 3a npegens 0,1...99,9 °C, Ha nHaun-
KaTop BMECTO 3HayeHus Temriepartypbl
BbIBOAUTCS Hagnucw “Err”, a coortBeTCcT-
BYIOLLMIA HArpeBaTesb BLIKIIOYAETCS.
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NPUKNAQHAS SNIEKTPOHUKA QI PAAMO®

Ten, 608-28-38

NMpuwem crarten: mail@radio.ru
Bonpocoi: consult@radio.ru

PAQMO Ne 11, 2009

HYIO KOHCTaHTY, HaxoaaWwyocsa B CTapLluem
HaiTe CnoBa, PacnonNOXeHHOr o No agpecy
0x0003 curHatype MUKPOKOHTPONAEPA.
Mocre 3arpy3ky B nporpammarop gaina
TermoZ2ch.epp, HO nepea nporpaMmMupo-
BaHWUEM, 3Ty KCHCTAHTY 3aNVCHBAOT B
Hyneeyid sueiiky Oydpepa EEPROM npo-
rpammMaropa.

MukpokoHTponnep ATmega8 moxer
ObiTh 3aMereH Ha ATmegalL. MNpwn 3amene
wuaukatopa CPD-052118R2/A aHanormny-
HbIM ARYroro TUNa NPUAETCsH, BO3MOXHO,
noaobpate peanctopsl RB—R15, yTobK
obecnevnTb NPUEMNEMYIO APKOCTL.

FOT poeaakimm. VicXoaHuit Texcr nporpaM-_I
Mbl MUKPOKQHTDONAERA, KOAR AR 3arpyski &
Ero ApOrPaMMHYIo famaTe u 8 EEPROM maeior-
€A Ha Hawewnm FTP-cepsepe no aapecy <fp://
fip.radio.ru/pub/2008/1 1 ftermo2ch. zip>.

. «  Kewi. 7,20 DD1
X1 "Oarmk 1 R147x "
Voo D2 <1y 4
DD1 ATmega8 Ri6 §10
DQ 2 2 14 3en.
PCOMCUIPBO-S R17 510
ano L CR o B T K
X2 "Narauk 2" Blpc PB3
Voo )3 27p, pp4f18
P4 28bcs|  |PBS ;9 R18 510
2 - B6
be g ;P pa7hd,
GND N\ =—PD1
P2
L SPD3
E—SrD4
X3 "MNurarue” 9 1long
1 10 12|,
"\ 11 13 PD7,
5B
L2 X5
HL1, HL2 L-5SEGD - -
U1, U2 MOC3052 R21 510 Bbix. 2
R8-R15 510 U2 1
1 6
HG1 CPD-052115R2/A Y=Y
231.5K
o A 2
B = <
C 7
e g K pip. 8, 22
£ DD1
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Ecnu BO Bpems oTabpaxeHus Temre-
paTypel, USMEpEHHOH, Hanpumep, nep- | Paipsa 3nav. | Paspsn | 3mWau.
BbIM JATHYUKOM, HECKONLKG Pa3 HAXUMATb BODEN 4] SKCELOD 0
Ha KHONKY SB2, 70 ¢ KaXobpM HaxXaTtvem BODLEVEL 1 SKCEL1 0
COOTBETCTRYIOLMI KaHan OyaeT nepexo- BOOTRST 1 SKCEL2 1
ANTb 13 pexuMma TepMocTata 8 pPexXnm BOOTSZ0 1 SKCEL3 0
TEPMOMETPA 1 0BPaTHO. BOOTSZA 1 SPIEN 0
MpU KPATKOBPEMEHHOM HAXaTUM Ha | ckopT 1 SUTO 0
KHONMKY SB1 BOCCTAHABAMBAETCA PEXUM EESAVE 1 SUT1 1
NooHepenHoro oTabpaxeHns TeMnepary- RSTDISBL 1 WOTON 0

Pbl B ABYX kaHanax. Ho ecnn yaepxueate
KHOMkY SB1 Haxaron AnuMTensHoe Bpems,
TEPMOMETP-TEPMOCTAT BOWOET B REXUM
HACTPOWKKU TOrO KaHana, BO Bpems OTo-
Opaxenna TeMnepaTypl KOToporo twina
HaxaTa KHonka. B aTom pexume KHOrKa-
My SB2 v SB3 BbIGWpatoT HeobxoammMulii
rnapamerp:

ut1 (ut2)} — ycranoBka Temneparypbl
BLIKNOYEHUS Harpesatens B kanane 1 (2);

dt1 {dt2) — ycranoBka pasHocTi Tem-
nepaTypsl BHIKNIONEHUA U BKIOYEHUA
Harpeeatens B kaHane 1 (2}. Hanpuwmep,
NEW YCTAHOBKE TEMMNEPaTyphl BbIKIOYE-
Hua 35 °C v pasdoctn 1,5 °C Harpesausue
npovsoliaer ac Temnepatypel 35 °C, no
€& [OCTUXEHUW narpeBatent Hyaet ewi-
KMOYEH 1 BHOBB BK/IKIYEM, KOrAa TeMnepa-
Typa noumautca go 33,5 °C. Ontwmans-
HbIM BLIOOPOM PA3HOCTU AOCTUTAKDT KOM-
NPOMUCCa MEXOY TOYHOCTLIO NoAdepXa-
HWUS TeMNEepaTypbl U YaCTOTON BKINKOUEHMIA
Harpesarens.

co1 {€02) — KOpPEeKTMPOBKa NOKa3a-
HWIA Aatunka 1 (2). BBeaeHHoe aHadenmne
CYMMUPYETCA (€ YYeTOM 3HaKa) ¢ 3TUMK
NoKasaHUAMKN NpPexXae, YeM OHW NOCTYNST
Ha JanbHerdwyw obpaboTky. 3To Nno3eo-
NAET CKOMMEHCUPOBAaTL BO3MOXHYIC NO-
rPEWHOCTL AATHUKA.

B cnyyae noBTOpHOrQ KPaTtkOBPEMEH-
HOro Haxartua Ha kHONKy SB1 Ha uhamka-
TOP BLIBOAWTCS XPAHSLLEECA B MNAMSTU

MUKROKOHTPONNEPA 3HayueHne BuibpaHHO-
ro napamMerpa, nocne Yyero KHonkamu SB2
1n SB3 {COOTBETCTREHHO YMEHBLUERUE U
yeenvuehue ha 0,1 °C) 3aaa10T ero Hoeoe
3HaveHue. MNpn annTensHoM yaepxasnu
3ATUX KHONOK U3MEHeHWe rapamMerpa Ha-
YMHAET NPOVCXOauTh BuicTpee (npudnu-
antencHo 10 pa3 B cekyHay). Hepea 5c¢
nocne noCneanerd Haxarua Ha nobyio
KHOMKY YCTAHOBfIEHHOE 3HauYeHWe 3anc-
MWHAETCA B IHEPrOHE3aBNCUMOI NAMATA
MUKPOKOHTPONNEepa, a Ha UHAWKaTop Bbi-
BOOAUTCA TEKYLWAN TEMNEePATYRa.

Koaow nporpaMumb w3 daina
Termo2ch,hex 3anMCHIBAIOT B NPOrpamm-
Hyo {FLASH) nams s MUKpoKonTponnepa, a
wHpopMaLmic 3 paiina Termo2ch.epp —
B erc EEPROM. Paspsabl koHDUrypaumu
MUKPOKOHTPOANEPA NPOrpaMMupyoT e
COOTBETCTBMU ¢ Tabauuen. Jna 3awunte
OT 3aBMCaHNNA NPOrPaMMbt B MUKDOKOHT-
ponnepe nomxeH BT BKAIOYEH CTOPOXEe-
B0 TAAMEp.

Nockoneky wHTEpdenc 1-Wire, uc-
NONLIYEMbIN JATHUKAMM, KPUTUHEH K TaK-
TOBOW Y4aCTOTE MWKPOKOHTPONNERa, He-
obxoamMma TOYHAA HACTPOWKA €ro BHYT-
PEHHErD TAKTOBOrS rereparcpa Ha 8 Mru.
Ans 370ro cnegyey, NOAKMOYME UCNONb-
3YEMBII IKIEMITINP MUKPOKOHTRONNEPA K
NporpaMMaTopy, NposuTaTe KannbpoBOY-

PeaarTop — A. Qonruii, rpagwka — A, Honrwi

KOHTPONLHBIN NPWEMHIK KOPOTKO-
BONHOBMKA — LMPPOBOH BCEBONHO-
Bbiii DEGEN DE1103 — 3700 pybnei,

Onuvcanuve 30ech:

http: //www.dessy.ru .

3akasuisaTk 3aeck: 105318, r. Mock-
B2, a/a 52 "NOCCHNTOPI".

E-mail:post@dessy.ru,

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

* * *

000 "KIOHK" npegnaraey Konbua
“Amugon” FT 37-4, T 50-2,6,10,
T 80-2,6,10, T 94-6,10, BN 43-202,
BN 61-302; mukpocxemul ADG 774,
FST 3125; cmecutenn LAVI-2VH,
ADE-1HW, TUF-1HSM, arreHwaro-
pH, NONUCTUPONOBHIE KOHWLEHCATOPL!
27—20000 n® n gpyrue BY komno-
HEHTHI.

Kontakte trek46@mail.ru

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

-* * *

Ona Bac, papuonioGurenn!

PAAWOKOHCTPYKTOPbDI Bcex Ha-
npaenebun. Kopnycsl Ana PRA. Paano-
ANEMEHTH, MOHTAXHBIA WHCTPYMEHT
W Mmarepuank, AMTepatypa, roroBbie
vzaenus. IBM-komnnekmyowume.

Ot Bac — onnavesHbiii KOHBEPT ANA
BecnnaTHoro karanora.

426072, r. Uxenck,

a/a 1333 PTL "MpomeTe#n™.

www. rtc-prometej.narod.ru .

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

Ten. 22-60-07.

* * *

Q00 “"AnexTponang”

floctaska mMoOOBIX 3NEKTPOHHBIX
KCMMOHEHTOB W KOMMNEKTYIoWMX
XUMUa QNS aNeKTPOoHUKKW. BocTaBka
NOMTOR B MOBYI0 TOUKY Pocenu iopnau-
4eckum n $uavveckum nuuam. Co
CKNIaAa U NOA 3aKa3,

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147} 42026.




MpocTo MapLIPYTHbLIA KOMNbLIOTEP

B. KMBA, r. Kamenck-Laxrurcixnii POCToBcxoi o61.

OnucanHbii Huxe annapar paspa6oran an8 asTomMobuns ¢ cucre-
MO MOHOBAPHICKA (C O4HNM TONANBHEIN HHXEKTOPOM B KapbioparTo-
pe). flockoasxy B cUCTEeMe OTCYTCTBYET [AaTYNK DAcCXoRa TONANEA,
ara unHopmaLynn cHuMaercs HenocpenCcreeHHo C SHeKTPpoOMara#uTa
TONAUBHOTO MHXEKTOPA. MaplipyTHLI KOMNLIOTEP NOKA3LIBACT CKO~
POCTL ABUXEHUR aBTOMOOGUAR, NPOHREHHBIA nyTe u oBWni pacxog
TONAKEBA, 8 TAKXE TEMNEPATYPY OXNAXA[A0UICH XROAKOCTI ABMrare-
ns. ABTop xanuwbpoBan cBO# annapar no npudopam asToModuns,
O3ITOMY MOKA3AHNA KOMLIOTEPA HE MOTYT nNpereHgoBars Ha 6ons-

YO TOYHOCTD.

Aa'romoﬁunbncmy MaPWPYTHOMY KOM-
NbOTEPY XypHan "Pagno”™ yxe nocesa-
1N Heckoneko crarein [1—3). Bece onu-
CaHHble NpuBopbl ACBOALHO CROXHE MO
Cxeme, CONepxXar QOPCOrOCToAWMWE afe-
MEHTHI, @ NoCneaHnn u3a Hux cobpan no
TEXHONOTUN NOBEPRPXHOCTHOTO MOHTAXa,
AOCTYNHOM NOKa Janeke He BCem paavo-
moburensam.

fMpepnaraembii npubop cobpan wn3
LWWPOKC PacripoCTPaHeHHbIX 3NEMEHTOB
MO CPABHUTENBHO NPOCTON CXEME, eMY He
HYXeH partuuk pacxopa Ttonnuea. Mo-
CKONbKY B HEM NPUMEHEH MWKPOKOHTPONN-
nep ¢ mankim obbemom namaty U Ges
AUFT, npywnoCe OrpaHuaUTLECS NpeacTas-
NEHNEM TONBKO OCHOBHBIX NapamMeTpoB.

Cxema MapLwpyTHOr 0 KOMINBIOTENA M30-
Opaxera Ha puc. 1. Hapom npubopa cny-
XUT MukpokontTponnep PICT1E6F84A-201/P
(DD1). Alpn nepBomM BRAKHEHWA OH SUTaET
COOEPXUMOE CBOEW IHEPIrOHE3aBUCUMON
riamaT™ {EEPROM) 1, ecnu oHa caoboana,
3aNWCLIBAET B 3Ty NaMATk HEOOXOAUMYIC
nHDOPMALMI0 13 nporpammbl. Mpu no-
CNeayolmx BKJIIOHEHUAX MUKPOKOHTPON-
nep Haxoamt B EEPROM HyxHbie koaddu-

LUMEHTH U UFHOPUPYET Haxoasaluuecs B
nporpamme. 311 kOapPUUMERTH JAIT
BO3MOXHOCTE NONy4aTe nNpPaBufbHLIE
NoKa3aHUa CKOPOCTN NROHASHHOrO NyTU U
obuero pacxoga TOnAnBa, KOTOPHIE MUK~
POKGHTROANER PacCHUTHIBAET NO CUrHa-
nam, CHAMaeMbiM ¢ NyTEBOro Jatinka u
TONNMUBHOTO MHXEKTORA.

Ecnn 3axuranve BuIKNOHEHD, MUKPRO-
KOHTPOANEP BHIKIKONAET MHOVKALMIC U ne-
PEXOAMT B NEXYPHLIMA PEXUM, 2 NPU BKNKO-
HEHHOM 3aXurasmm U pabotaowem asu-
rarene — nOACUYNTHIBAET YMCNO UMNYNb-
COB € TONAWBHOIC UHXEKTOPa 1 ANUTEeNb-
HOCTb KaXA0ro U3 HUX, HakananeBaes aty
MHOPMAUNIO BO BHYTPEHHEM PETNCTPE U
BLIMUCNRET MO HEW OBLUMIA pacxos Tonnu-
B4 C TONHOCTBIO A0 COTBIX AONEH NUTPA.

Ecnu aBTOMOOWNE OBMXETCA, MWKPC-
KOHTROMNAEP TaKXe CHMTaeT YUCNo UM-
NyNLCOB C NYTEROro fatyuka, npeobpasy-
€T W BbIBOAWT H2 WHAMKATOR CKOPOCTh
LBUXEHWUS B KUNOMETPAaX B 4ac v Hakannn-
BaET MHDOPMAUMIO 0 NPOUOEHHOM NYTU B
KUNomeTpax.

Nokazawuma aaTynka TemnepaTypo,
YCTAHOBREHHOrO Ha ggurarene, MukKpo-

KOHTpOANEp B rpagycax Llenscva ebiBO-
OUT Ha UHAWKaTop. KpoMe 31ore, MUKpPOo-
KOHTPONNEP yNpPaBnNseT AWHAMWYECKOW
UHAMKAUWEN 1 ONPOCOM COCTOAHUS KHO-
nok SB1—SB4.

HYucheHuHole 3HaueHws napameTpos
nNpMEop BBIROOVT Ha Tabno, cocTosuee va
[BYX METhIPEXPaspsOMbiX CRETOAUOAHEIX
WHEMKATOPOB C OOWWMK aHoaamK, pabo-
TAOWMX B OUHAMUYECKOM pexume. Ha
Tabno mMoxeT OblTb BbIBEOEHO OOHOBPE-
MEHHO ABa NapaMeTpa.

Tak, nNpaesitt UWHAWKATOPR MNOKA3LIBAET
TeMNepaTypy oxnaxaawen ApuraTtens
XUAKOCTK, pacxon Tonnuea {po 99,99 n)
N KONWUMECTBO 3anuToro B Bak BeHsuHa
{00 99 n), a neBbIk — CKOPOCTL OABUXEHWNS
WA NPOROEHHEIA NyT {00 S999 Km).

NuTaHue HA MAPLIPYTHBIN KOMNBKTER
NOJAINT BKAIOMEHWEM 3aXUMaHWs unn
Haxarvem Ha kHONKy SB2. Flpn 3TOM nH-
AWKATOPh! BLICBEYUBAICT CKOPOCTL U TEM-
nepatypy oxnaxaaiowen xugkoctu. Oc-
TanbHbie NapaMmeTPsl BH3bIBAIOT Ha Tabno
HAXaTUSIMU Ha KHOMKY SB3. Cmena npo-
VCX0OUT NOCREACcBaTeNnsHO NO KONbUy.
HesHavawme Hynn B ABYxX CTAPLUWX Pas3pa-
nax racaTcA.

N3ameHeHna HakONNeHHbIX NapaMeTPoB
BBIONHAIOT MPU BBIKMKOYEHHOM 3aXuWra-
HUKW. NpubBop BKNKIMAIOT KHoNKOW SB2,
noTomM Haxwmawt Ha SB1 — HaunHaer
MUraTh NEBbIH WHAWKATOP, NOKa3WBaK-
WWA NPORMASHHBIA NyTh. FIpKn Haxaruu Ha
kHONKY SB4 nokadaHus 06HynsioTes.

flocne Haxatus Ha kKHonky SB3 wauu-
HaeT MUraTh NPaswLii MHAWKATOD, NOKa3ki-
BaOWWMY 0OWWI pacxog TONNWBea, U Haxa-
TWEM Ha KHOMKY SB4 nokazawma 0oGHy-
NAKITCH.

Mpy BTOPOM HaxXartum Ha KHONKy SB3
NPOACNXAET MUraTh MPABLIN MBOVKATOP,
HO Tenepb OM MOKA3biBaeT KONMYECTBO
Tonnvea B Bake. HaxatwsMmu Ha KHOMKY
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PAOWO Ne 11, 2009

SB4 nckasaHua MOXHO YBENWYMBATL.
MonNBITkK NCNeNb308aTh MHPOPMAUMNK) OT
yCTaHoBneHHoro B Hake asToMobuna aar-
4UKa TOTMUIMBa MNPUBOAUNN K YCIOXHEHWIO
npubopa. MNearomy KGNMYeCTBO TONIMEA B
6ake peweHo BBOAVTL BPYYHY. JNs Bbi-
XO[Aa W3 3TOFO PEXUME HAXUMAKNT HA
kHONKY SB1. MWKPOKOHTPONNEpP nepexo-
AVT B DEXUM WHOVKALIMWN CKOPOCTH U TEM-
neparypbl. Buik1pyawT npubop HaxaTu-
em Ha KHONKy SB2.

Anst nameHeHns KO3PUUMEHTOB NPK
BUIK/IIOHEHHOM 3aXWIaHWM BKAKONAIOT ApU-
Bop k+orikoin SB2. Mocne Haxata Ha KHOr-
ky SB1 HauMHaeT MUratb NeBbii UHOMKa-
TOp, NOAroTasnuMean npubop K GEHYNEHMIQ
NOKA3aHVI NPOMAEHHOTO MyTH, obwero
pacxona ToNNMBA W BREAEHUIO KONMYECTBA
Tornuea. Ele pas HaXuMaIOT Ha KHOAKY
SB2, HayMHaeT MuUratb npasbiil UHAWKAa-
TOPR, BLIBOAS KO3DPULMEHT CKOPOCTH. Ha-
XaTvem Ha KHONKY SB4 ysenuavBatoT ero
3HaueHue, a Ha SB1 — ymeHbLaoT.

Haxumarwt Ha kHonky SB3, v Ha npa-
BOM MMMaKWEM UHAVKATOPE NOsBNaeTcs
BTOROW KO3IPEPUUMEHT — oDwero pacxo-
Aa vonnuvea. Knonkoin SB4 yeennuneair, a
KHONKOM SB1 yMeHBWAT ero aHayexve,
Mpw cneaywoulem Haxatvm Ha SB3 npa-
Bbil MUFIOWMIA MHAWKATOP BHBOAWT Tpe-
THH KOAPPUUMEHT ~~ NPOMOEHHOIO NyTH,
kHOonkamu SB4 1 SB1 koppektupyroT ero
3aHaveHne.

3HaueHWUs BHIBOAATCS B LIECTHAALATE-
puaHoM popmare ot 0 go OFFH. Haxatw-
€M Ha KHOMKy SBZ BLIXOAAT M3 3TOrC
pexuma, Npwn 3ToM BCE U3MEHEHU] 3anu-
ChIBaKTCA B NAMATh MUKPOKOHTROANEPA U
MapPLUPYTHBIA KOMNBIOTEP BHIKOYACTCA.

ANropuTM KOPpEKUMN KOAGHUUMEHTOR
B KPaTkOM 8u1aOe Npeacrasnen B Tabnuue.
B +eii cUMBON >> 03HaYaeT Haxartue Ha Ty
MW UHYKO KHONKY, CUMBON ++ — yBenu4ye-
HWE, 8 — ~ — YMEHBLUEHNE 3HAYEHNR.

Ha npaktvke npouece KOppexuun co-
CTOMT M3 Tpex 3TanoB, BbiNOAHAEMLIX
OAWH 32 ARYTrUM.

1. Koppekuma noka3aHuid CKopoCTH.

PasaroHaioT asTomoBuns oo 60 km/u,
3ANOMUHAIT NOKA3aHWR MappyTHOro
KOMMbOTEpa. ECOU OHU MeMbLue roKasa-
HUIA CAMOOMETPA, TO YMEHBWAIOT KO-
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KoppeKuKs nepemasHOr CROpOCTI:
>> SB2, »> SB1, >> SB2, >> SB4 (++), >> SB1 (—), >> SB2.

KA3aHUAMN MAPLL-
PYTHOIO KOMMBKO-

Koppexkuvh nepemenHoin oblero pacxoga ToNNUea:
>> SB2, >> SB1, >> 5B2, >> SB3, >> SB4 (+4), >> SB1 (-), >> SB2.

Tepa. Ecnn mapuw-
PYTHLIA  KOMIMBK-

Koppexuus nepemesHon NPORAEHHOIO NyTh;
>> 8B2, »> SB1, »> SBZ, >> SB3, >> SB3, >> SB4 (++), >> SB1 (~), >> SB2.

Tep nNoka3pBaey
MeHble [OoNnUuTo-

GUUMEeHT ckopocTh, a ecnn Gonbwe —
yBenuuvBaT. [OBTOPRIOT npouesypy
HECKONbKO pas f0 Tex MNop, noka nokasa-
HWS MapLLPYTHOFC KOMNBIOTEPA W ChWao-
METpa He CTAHYT OANHAKOBBIMMU.

2. Koppekuma npoigeHHoro nyTu.

3anoMUHaIOT yKasbiBaeMull 0aomMeT-
pom obwwmik npoGer asTomobuna, npo-
e3xatoT 10 KM ¥ CPABHUMBAKIT MOKA3aHWA.
ECnu MapipyTHeIA KOMMLIOTED NOKa3bl-
BAET MEHbLUE, TO YMEHbLLIAKT KoahOUuU-
eHT NPOASHHOIC NyTY, €chn Bonswe —
yBenuuMBaioT. FlOBTOPAICT KOHTRONBHHE
NPOrOHLL 40 COBNAAEHUA NOKA3AHWA-

3. Koppekumna obuiero pacxega 7onnvsa.

3anuBaior Hak rnog ropnoBuMY, NPo-
e3xaoT 10 kM. 12 mepHon nocyas Aonu-
BaKT roOpKNEe A0 MPEXHEro YPOBHSN.
CpaexvBaioT 006beM ZONWUTOINO ¢ no-

ro, 7O yMEeHbLAIOT
KoappuumeHT obero pacxona Tonmea,
ecnn 6onblle — YEenMuMBaKT. MOBTOPRAIOT
onepaumnio RO COBNANEHUA NMOKAZAHWA.
Ans cornacosaHua HanpsSXXeHua cur-
HanoB, CHYMAaeMbix ¢ OOOPYOOBaHUSA
asTomotuna (12 B), ¢ 8xoaHbIM Hanpsxe-
HUEM, HeOOX0AMMEIM ANs PABOTH MUKDO-
kKoHTponnepa DD1 (5 B), npuMereHb Tpu
AENUTENA  HAMPAXEHUS R2R7vD2,
R3R6VD1, RS5RBVD3. CrabuavTpoHbl
VD1—VD3 OrpaHuuveaiT HanpsxeHue
CUrHanoB Ha BXOAAX MUKPOKOHTPONNEPA.
detann yCcTpoMCTBa MOHTUPYKOT Ha
neyaTHOI Nnate w3 GONLIMPOBAHHOIO C
OOHOW CTOPOHbI CTEKAOTEKCTOAMNTA TON-
LWWHOR 1,5 MM, YepTex Nnartel NOKa3aH Ha
puc. 2. OHa paccHUTaHa Ha YCTaHOBKY
NOCTOAHHBIX pe3ncTopor MIT, C2-33, ok-
cuaHeix Konaexcatopos K50-35 non M-

nopTHbiX, koHgexcaTopos C1, C2, C4 —
K73-17. Crabunutponn — KC147A B
CTEKNAHHOM xopnyce VN aHanornyHble
WMMOPTHEIE. MUKPOKCHTPONEp W 1HAU-
KaTOPL YCTaHOBNEHH 8 MaHenu, Bna-
AHHLIE B NNATY.

Fipubop cobpaH B KOpryce noaxoans-
LUMX pa3MepOB W YCTAHOBIIEH 8 CanoHe
asromobuna, Bua Ha npubop Ges nvue-
BOW MaHenn npeacTaBNeH Ha puc. 3
{whamkaTop HG1 € nnatel chsiT). Pasbem
X2 CMOHTMPOBAH Ha 33aHEeN NAHENN KOp-
nyca vl CoeauHeH C nnaTov NNOCKUM AEBs-
TUNPOBOAHEM kabeneM. YaobHo Boc-
nonbaoceateca katenem nopra COM or
KOMIMBIOTEPA € ABYPRAIHBIMU PAa3heMamu.
B03MOXHOCTE YCTAHOBKM TaKOTO LUTHIpE-
BOr0 PasbeMa Ha Niare npeaycMoTpeHa.

Jdarunk vemnepatypbl BK1 moxHo yc-
TAHOBWMTH B KOpnyce noboro aBTomobune-
HOrC TEpMOZATMKA. YCTROWCTBO Noact-
HOrO y3ana cxeMaTM4ecku NOoka3aHo Ha
puc. 4. [ina ofecneueHus xopoLero Ten-
NIOBOr0 KOHTAKTa € Kopnycom 1 cobeTaeH-
HO paTank 2 cOmasan cnoem 3 Tepmona-
CcTut. Ha kopnyce 3akpensieHa WibpeBas
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vacTe 5 pasvema X1. K ero KOHTaKkTam
MpYNasHL BbIBOAB JATHMKA 1 BCE BHYT-
PeHHee MNpoCTpaHCTBO 3anuTG repMeTi-
kom 4. InemeHTsl C1, R1 ycTanosneHs B
OTBETHOM YacTv pasbema X1 1 3akpbivsl
NNACTUKOBBLIM HEXNOM.

JAaTyuK YCTAHOBNAEH Ha Kopnyce Tep-
MoCTaTa gBuratens asvoMobuna psaom ¢
OCHOBMBM JATHMKOM Temneparypel. [na
3aTOrC B KOPNyCe TepmocTara npoceepne-
HO OTBEPCTVE, HApe3aHa pe3bba U aaTmk
Ha repMeTKe BBUHYEH B TO OTBEPCTUE.
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OpHako y paga asTomMobuneit TepMocTar
NOMELEH B TOHKOCTEHHbI KOpNyC, HE
NO3BONKIOWMIA HAJEXHO CMOHTUROBATh
patunk. B atux cnywasx gns paramka
HYXHO HAWTW ZpYyroe Mecto Ha yyacrke
XUOKOCTHON Marucipany Mexgay asura-
TENEM U TEPMOCTATOM.

BAaTHMK MOXHO YCTaHOBUTE W B8 CANoHe
win cHapyxm aetomobuwir. Torpa tabno
MapLUpYTHOro komMmnetoTepa Oypet noka-
361BaTb TEMNEPATYPY BO3AYXa B CancHe
vy 3a 60pPTOM COCTBETCTBEHHO.

Puc. 4
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Nepen yCTaHoBKOI MUKPOKOHTROIEpa
B Naxens nnavbl CNEQYET NPOBEPNTL HANPS-
XeHUe Ha Bbixege crabwnuaartopa DA1.

JSINTEPATYPA

1. Heyaen WU., Pygamnucknia M. Mapui-
PYTHBEA KoMnbloTap MK-21083. — Paguo, 1899,
Ne 10, ¢. 36—39.

2. Anexww A. fimarvocivyeckuin npubop —
MAPLUPYTHEIA KOMNLIOTEP. — Paauno, 2002, Ne 1,
c. 33—36.

3. Anexun A. MogepHuanpoBaHHbil GOpPTO-
BOI KOMNbioTep. — Paauo, 2005, Ne 12, c. 46;
2006, Ne 1, ¢, 47—50; 2006, Ne 2, ¢. 36—38.

Or pepaxymwn. Konbi Nporpamib Makpo-
KOHTDQNNEPE W1 €€ KCXONHLIA TEXCT DASMELLEH!
Ha FTP-cepsepe penakum no anpecy <ftp://
Aip.radio. ru/pub/2008/1 1 /mar_com.zip>.

Pegaxvop — f1. flomaxum, rpauxs — /1. Slomakems,
¢oro — asropa
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IOBa nones3Hbix NnpucnocodneHnsa
A. UBAHOB, r. TawxeHT, Y3bekncran

pepnaraile gga npucnocebnerus,
KOTOPBIMW MOAE3HO CCHACTUTL aBTO-
Mobuns. MNepsoe 13 Hux — “KOHTRONER”
cron-curHana. B ornuuune 01 M3BeCTHbIX

K namne
cron-curHana

Puc. 1

OH He TpefiyeT kakore-ambe BMelsaTens-
CTBA B NPOBOAKY ABTOMOOUNR, NPOCTO
ADAKNICHAETCs NapannentHo Namne CTon-
curHana. Cxema KOHTRONEPA NoKa3aHa Ha
puc. 1.

OH npeactaenser cobon ¢oropene,
HYBCTBUTENbHBIN 3NEMEHT KOTOPOro —
doTopesncTop R1 — npyv ocBewerun
Namnoil CTON-CUrHana peako yMeHbLaeT
CBOE CONPOTVENEHUE, B Pe3yNbTaTe Hero
TpaH3ncTope VT1, VT2 oTkpwiBaOTCA U
BHIHECEHHBIN Ha NEPEOHION NaHenb Kabw-
Hbt aBTOMODMNS ceeToamos HL1T BCrbixu-
B2E7T, CUrHaNM3UPya, YTO Ha namny cron-

CUrHana He TONLKO MNOAAHO HANPRXEHUE,

HO W 4TO OHA SEUCTBUTENBHO CBETUT.
NnaTy kOHTPCNEPA, M30OPAXEHHYIO HA

PMC. 2, N3rOTaRNMBAT N2 HONBIMpPOBaH-

46

Bropas koHCTpykuus riomoxer usbe-
XaTb padpRaKM aKKyMynaTopHon DaTapen
npyu ONUTENBHOW CTOsIHKE aBTOMOOUNS.
Bes avoro npucnocobnerun Garapes oka-
3618A€TCA NOCTORHHO HArPYXeHHOW 7TO-
KOM, XOTS U HE3HaUUTENbHBIM, NoTPeGna-
eMbIM, HanpuMmep, pene-perynatopomM #
APYTYMKN OCTAKLMMUCA NOAKIKOHSHHEMN
K HeW npubopami.

Cxema oTknwowatens Gatapew, ¢o-
OpaHHore na ctaHaapTHoM “asTomodunb-
HoM” pene 133.3747, noka3zaHa Ha

pmc. 3. Ero BKAIONAKIT B paa-

L 38

PeIE NPOBOAA, COeauHAKLWero
NNIOCOBYI0 KNEMMY aKKYyMYNRA-
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TOPHOW Batapen € KOHTaKTOM
30 reqeparopa.

MNocTasne aBTOMOGMNBL Ha
CTOSIHKY, CnenyeT HaxaTtb Ha
kHonky SB2. Pene K1 otnycut
AKOPL, MOCNe Yerc akkyMyna-
TopHan Garapes OCTAHeTCR OT-
KJKOHEHHOW 0T BCEX Harpyaok.
Y1066 BHOBb NOAKNKQUUTE €€,

26

K namne cron-curuana‘ K amony HL1 }

Puc. 2

HOrO CTEKNDTEKCTONWTA, aenas 8 Gponsre
PE3AKOM 3330Pb! MEXAY NEYATHLIMU NPO-
BOAHUKAMW. ITY NNaTy 3aKpennsioT B Kop-
nyce neecro saavero ¢osapn, Ha obpa-
LLLEHHOM K NamMne CTOR-CUrHana YyBCTBU-
TEeNbHOW NOBEPXHOCTU POTORE3NCTopa
R1 HaueceH CNOK YepHOW Tyww {3a uc-
KITKOHEHUEM LIEHTPANBHOIO KPYra AMaMEeT-
pom 3 mm). Hanaxupaxue KOHTponépa
3aKKONAETCS NNl B BRIGOPE HannyJwero
nonoxexwua otopeancropa R1 oTHoCK-
TenbHO namnel 1 B nogbopke pesuctTopa
R2, offecneymealoiero HyXHyIc YyBCTBU-
TenbHOCTh.

1

AOCTATOYHO HAaXaTh Ha KHOMKY

e KA
KBbls "' 133.3747

AKKYMY ATORHON

e e se2.
L

Puc. 3

SB1. Pene K1 cpaboTtaeT n CROWMU KOH-
TAKTAMKW 3aMKHEeT Lerb. ECJ‘IVI KHOMNKY
COOTBETCTRYKOLMM 00pa3oM 3amackupo-
BaTk, 3T0 NpUCNOCODReHne Moxer cny-
XKUTb ROMNOAHATENEHBIM NPOTUBOYMOHHBEIM
YCTROWCTBOM.

Ponaxrop - A fonrud, rpatbvwa - A. Jonrust
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AOMNONHEHUE K HAMNEYATAHHOMY

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

PAAMO Ng 11, 2000

FACAHOB A., TACAHOB P. 3nexr-
POHHLIA cHeTYUK. — Paauo, 2006, Ne 11,
c. 35, 36.

NevyatHbie NnarTbl.

YePTEXU BOIMOXHBIX BapualiTtog Naat
WK nepepammka u cletmMka npeacTae-
fleHb COOTBETCTBEHHO Ha puc. 1 un 2.
Mnatel paccyMTaHbl Ha NPWMEHEHWe
peauctopos MNT, KepamuyecKux KoH-
peHdcaropoe KI-1, KM 1 OKCUAHBIX Cepun
TK ¢dwupmb) Jamicon. UHaukatop HGA
{pPvC. Z2) — HeTHpPEXPAa3PaiHLIA CBETO-
AMOLHKER ¢ o0uumM aHopom GNQ-3641BG
{BbICOTA 3HAKA — 9,2 MM} USIK aHANIOr Y-
HuiA. [penycMOoTpeHa BO3MOXHOCTb YC-
TAHODBKKM WHAMKATOPA CO 3Hakamw OLIco-
TOW 14,2 s {Hanpumep, GNQ-5641BG).
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Puc. 1

oBmoTkn — 108...132 Om, TOK cpabaruiBa-
tma — 35 MA), a Take POC15 ucnonHe-
Huid PC4.591.002 {136...184 Om, 30 MA) n
PC4.581.003 (280...380 Om, 21 MA), P3C34
{PC4.524.370-07; 102...138 Om, 47 mA),
P3C438 (PC4.569.421-02; 230...310 Om,
22 mA). "Lokoneeka" pene P3C1S Takas
xe, Kak n y PRC10, noaToMy pnCyHOK ne-
HaTHLIX MPOBOAHUKOR MOXKHO HE W3Me-
HATb, & NPOCTO CHOPMUPOBATE MPOBOSION-
Hble BLIBOALI TakUM 0Bpa3om, yTobel oHU
BOWW B NPeAHasHa4YeHHbIe a9 Hwx
oTeepcTyA B nnare. Npu MoNonb30BAHUM
pefle octanbHeIX TMNOB Cfiegyet Avbo
U3MEHWTL COOTBETCTBYIOWKWM OBpasom
KOH(PUI YRaUMI 11848 THBIX 1IPOBOLHWKOE,
mbo, 3aKkpenue pene Ha naate (Hanpu-
mep, Kicem "MOMENT”), COCOMHUTL €ro
BLIBOAH G MNeyaTHBMWU NPOBOOHWKAMMK
OTPE2KaMKU MOHTAXHOMO NPOBOAA.

MULUAKQRB A. Eule paz o "HOBOI
XuU3HU " cTapblX YacoB. — Paano, 2005,
Ne 11,c42.

MeyaTHas nnata yCTPOWCTBa Mo
cXeMe Ha puc. 2.

YepTex BO3MOXHOIC BapuaHTa nevar-
HOW NAATH YCTPOMCTBA YNPAaBNSHWS OBU-
rarenem ¢ 32 waraMm Ha obopoT npep-
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Puc. 2

MUCKOPX B. KomnuioTep Ha ypoke
dmaunky. UsyvaeM pagHOYCKOpeHHoe
AsvxeHue. — Paauo, 2009, Ne 2,
c. 45-47.

Bamena pene.
Kpome ykasanHero B cTarke, B npudope

MOXHO NPUMEHKTL pene PAC10 ucnonHe-
Hns PC4.529.031-07 (conpoTtuBnexHmne

vo}@

cTaBfieH Ha puc. 3. Ha Hell pasmewleHbl
BCce JeTanu, Kpome KHonku SB1. Knioun,
KOMMYTHPYIOLME OOMOTKM 3f1EKTPOABU-
rarens, BelMONHEHb) NO CXeMe, NPvBeAEH-
HOW Ha puc. 4 B cTtatee A. MapwneBuya
"HoBas XM3He Crapbix yvacos” {"Pagwo”,
2004, Ne 3, ¢. 42, 43). MNoanumot HuIE 080-
3HAUEHWA SNEMEHTCOB KNIYEN copepxar
npedhuke, COOTBETCTBYIIUMIA  HOMEDRY
$asb).
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Puc. 3

MNnara paccuutaHa Ha NpUMEeHeHWe
NOCTOAHHEIX pe3ncTopoB MIT, kepamu-
Yeckux koHgeHcaopoe KM {C2, C3), nou-
CcTpoevHoro KT4-23 1 keapueBoro pesoHa-
TOpa B MWHHATIOPHOM LWIMHOPUYHECKOM
kopnyce. duogw VD1—VD8 — KO5226,
1WD1—4VD1 — 1N4003. He nokasaHHIA
Ha cxeme KoHaeHcaTop C4 (KM eMKoCTbIo
0,033—0,068 mMkd) — BNOKVMPOBOYHBIL B
LICTIV NUTAH A MUKPOCKEM.

OBPATUTE BHUMAWVE

NABSIMK B. Yacrotomep — npu-
craBKa X KoMiiploTepy. — Pagno, 2009,
No 3, ¢c. 1922 (pegaktop — ¥1. Hevaes).

Ha cxeme npuctasku (cm. puc. 1 B
craree } KoHTaKkT paswema XP1, cogauHed-
Hbil C Pe3ACTOpOM A3 # 0003HaYeHHLIT
unppoii 1, gomKeH uMeTs Homep 10.

O3HOBUXUH A. Tadimep Ana ay6HOH
werkm. — Pagno, 2009, Ne 1, c. 48, 49
{penakTop — H. Hevaega).

Mukpocxema DD1 — K5617IES {a He
K56 {11A7, Kak yKasaHo Ha cxeme).
Penaktcp — B. @ponoe, rpadsna — B. Pponce
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ABTOp CTarb#t npeanaraeT U3roToBUTh Manoraﬁapu'my!o HOBO-
rogHO efIKYy CO CBeTOA/MOAHBIMK rupnaHjamMyt U aBTOHOMHLIM
nurasineM, KOoropas MOoXer CTrartbh XopolinmM nofjapkoM B8 HoBOrog-

HHME NPa3AHNKN.

HAcTOSLLEE BPEMS LIMPOKOE pacnpo-
CTPaHEeHUE NONYYMNKn manorabapur-
Hble CETEBHE YEeThIPEXKAHANbHbIE BOCH-
MUAROrPaMMHBIE ABTOMATH 018 YIIpaBne-
HMR namnossiMu rupnaHgamu. Npegxas-

BLIXOAOB MUKPOCXEMBI MOCTYNAT Ha Ba-
36 TpanHsucTopos VT1—VT4, B konnek-
TOPHBIE LIENy KOTOPIX BKIIOHYEHb! FTMPNSH-
LH W3 NAMI HAKANMBaHWA. TUM NpUMEHEeH-
HOW MUKPOCXEMBI HEM3BECTEH, NMOCKONbKY

|Puc. 1]

HaveHbl OHW ANS PasMeLUeHns Ha HOBO-
rogHVX enkax. BuewHui Bug oaHoro w3
TAKWX BTOMATOB W €70 “"HaWHKA" Nokasa-
Hbel H2 puc. 1, a8 Cxema — Ha puc. 2.
MepemerHoe HanpsHKeHWEe BhINPAMIRETCS
auonHeM Moctom VD1—VD4 u yepes To-
Koorpannausarowmia peancrop R1 nacry-
NaeT Ha NAICCOBYIO NVHWIO NUTAHUA MUK-
pocxemsl DD1, konpgencaTtop C1 — crna-
KMBOLWMA. UMNYIbCH NePemMeHHOro Ha-
NPRXeHUs uepea pesuctop R2 noctynawt
Ha BXOA TAKTOBbIX MMMYNLCOB MUKPOCXE-
mbl DD1. HaxartneM Ha kHonky SB1 npo-
M3BOAST BROOP NPOrpPaMMel Nepexioue-
HUSA TUPNAHO. YNpaensowpve CUrkans ¢

OHa GeckopnycHan MU 3anvTa KoMrayH-
acMm. Hymepauws ee shIBOAOR JaMa yC-
NOBHO CO CTOPOHR YCTAaHOBKW Ha nnave,
¢cuuTan cneea Hanpaeo (Cm. puc. 1},
npDCTOTa N KOMMAEKTHOCTb OAaHHOY0
YCTPOWCTEE, @ TakKe AOCTYNHOCTL K LUK-
pPOoKUI BLIBOP Pa3HOUBETHBIX CBETOAUO-
A0B HaTONKHYM B nNpeggBepyii HOBOrog-
HEro NpasgHUKa Ha MeICNb C CO3QaHUK
MUHUATIOPHOM HOBOrOAHEN £NKU-UrpYLLIKN

ANS OeTel UK CYBEHMPA AR B3POCNLIX Ha

OCHOBE 3TOro asyomara. MTobu TakoH
cyseHup ctan HesonacHuiM, H6IN0 peweHo
ApUMEHUTE CaTaperHoe NUTaHKE.

Ha puc. 3 nokazana cxema npeanara-
eMOon Urpylikn. Kpome 3aMeHsl CeTEBOro
nuraxna Ha GatapeliHoe, B YCTROWCTBO
BBEACH FeHepartcep UMNYNLCOB, cobpaw-
Hb Ha Talimepe DAY, B aeromare € cete-
BbIM DUTAHUEM {CM. PUC. 2) UMNYNbCH HA
Bxon, C smukpocxempl DD1 nocrynanu
yepes peauctop R2 o1 cetn. B paHHOM
cnyyae ynpansiowme UMNynecol Gopmm-
pyeT BHOBb BBefieHHbIn rexepaTtop. Ha-
NPSXEHUE NWTAHWUA TUPASHEO W3 CBeTO-
nwogoe HL1—HL32 cocraenser 18 B, pe-
avctopel RS—RB — TOKOOrpannuueaio-

JON  d%

\k>

wpe. HanpaxeHue nuTaHmus redepatopa "\

cHuxeHo o 15 B 23a cueT napeHus Hanpa-
XeHus Ha cTabunutpore VD2. Mutaicluee
HanpsxeHne Mukpocxemsl (DD 1) asToma-
1a cocvaenser 4...5 B, nockOnbky noCTy-
naer Ha Hee vepes crabunntpon VD2,
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Puc. 5

pom 0,6...0,8 MM u aannom 30....40 mm. K
nnaTe-KpecToBMHE MPUNAVBAIOT MOHTAaX-~
HBIE NPOBOAA, COSOUHAOLLME KONNEKTOPb)
TPAH3UCTOPOB € rMPNSHOAMK. 3aTeM un3
TOHKOro NPO3PayvYHore Nnacinka, Hanpu-
Mep OT GYTHNKK, BLIPE3atoT KPYroBoK cer-
MEHT W MHYyT U3 Hero KoHyc 1 {puc. S} c
obpasyowen okono 13 cM 1 anameTpom
OKPYXHOCTW OCHOBaHua okono 10 cm.
Kpas cermeHta CoeauHanT Mexay cofon
nonocoW CKOTHA, OCTABNAR B BEpWMWHE
KOHYCA oTEEpCTME An8 OBLUETO NPOBOAA.
Mony4MBLLIMIACS KOHYC 1 CTABAT Ha Kpe-
CTOBMHY 4 W NPUXMMAKOT NNaTu 2 co cee-
TOAMOAAMM K OOpasylolwmM KeHyca, Or-
pesku nNpoBoaa OT KaxXaow w3 nnar co
CBETORMOAAMN COEOUHSIOT BMECTE — TaK
Hynet obpasceaH Wnvne 3 enkn. B oTeep-
CTUE KPECTOBWHE! {HAXOAWTCA 8 LIEHTPE) U
OTBERCTUE B BEPLMHE KOHYCA NPONyc-
KaloT NPOBOA W1 NPUMEWBAIOT ero K LUNKIO.
Kapkac enku rotos. flanee cneayeT npo-
BEPUTE PabOTOCNOCOOHOCTE CMOHTUPO-
BAHHBLIX TMPMNSHA, NOOdBan Ha COOTBeT-
CTBYIOLME BHIBOAK AVTAKOWEE Hanpsxe-
Hye. 3aTemM Ha KPecTOBWHY CHW3Y Npuv-

o3

KNEMBAKT MnacTMaccosylo npobky 6,
NPONYcKas 4Yepes Hee COeANHUTENbHLE
npoBoga. Muwypy 5 anmvon 1,2..1,5m
fepyT 3eneHOro yBeTa W HAMATHIBAKT
CBEpXY BHU3, 3aKQENUB HAYAN0 Ha Lumune
M yKnaapisas BUTKKU MeXay CBeToguoaa-
MU. KOHeu, MULWYPE KPENAT BHU3Y K KOHY-
CY OTPE3KOM CKOTHA. Ha 3T0M n3roTosne-
HUE COOBCTBEHHO E€NKM MOXHO CHWTaTh
32KOHYEHHbIM.

OcranbHule 3NeMeHTH MOHTUPYIOT Ha
nnare, YepTexu KOTOROW NOKasaHol Ha
puc. 4,8, r. C nnate astomarta (cm. puc. 1)
YOANAKIT NULLHUE 3nemeHTel. Mexnnar-
HHE COBOMHEHUA NPOBOAAT C NOMOLLBLIO
NMPOBONOYMBIX Mepemeitex (puc. §) v npo-
BEPAIOT PaboTocnocoBHOCTE YCTRONCTRA.
Tonbko Nocne 310ro nnatel U Hartapen
NUTaHVA Pa3MEWAOT BHYTPKM NiactMac-
COBOTG KORMyCa NOAXCAALIETO pa3sMepa.
Ha ero BepxHeii naHenn genawT oTBep-
CTUR LJIR COBRMHWUTENLHLIX NPOBOAOB,
KHOMKW U BuiKmouaTens. 3atem nponyc-
KAT NPOBOAA BHY TR, MPUKISUBAKOT €Ky
K KOPNYCY ¥ NPOV3BOAAT OKOHYaTeNbHBIA
MOHTEX KOHCTRYKLIMW, @ Ha LWNWAL Haae-

BAlOT 38e3004Ky. BHewHwid BUMO rovoBoid
WFPYLLKW NOKa3aH Ha pyUc. 7.

B KOHCTRYKLIMM MOXHO NMPUMEHUTb W
Lpyrve ceeToanoabl C AMaMeTPOM KOphiy-
ca 3...5vMm, peanctoput — BC, C2-23,
MANT, kongeHcarops — K10-7, K10-17.
MuTaoT YCTPOUCTBO OT ABYX NoCnenosa-
TeNbHO coeanHeHHbx BaTtaped Tunos
"KpoHa", "Kopyna~, 6F22. inA cozganus
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NPUATHOK BHYTPEHHEN ROOCBETKWV E104KN
BHYTPU KOHYCA MOXHO PE3MECTUTb He-
CKONbKO SPKUX CBETOOWOA0R 3ENEHOro
uBeTa CBEYeHMs, 3annTas ux ot Batapen
yepe3s TOKOOrPAaHNYMBAIOLLIMIA PE3VCTOR.

Pogakrop — H. Hevaesa, rpagmka — H. Hevaesa,
PoT0 — aBropa
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"PAONO" — HAHUHAIOLLLIUM

PALNO Ne 11, 2009

MoaepHu3sauusa cBeToguoaHoro
doHapN C anekTpomMexaHN4eckou

noa3apsaokou

HN. AHKYOWUHOB, n. Anexceesck UpkyTckoii o6,

B nocnegHee Bpemsi Bce 6onbLueii nonynspHOCTbIO MOsb3yIOTCS
¢doHapu Ha cBepxbsipkmux ceerognondax. [losBMAUCHL U aKKyMynsITOpHbie
doHapu Cc anekTpomMexaHN4HeCcKoOW nNop3apsifKoN, roe B KadecrTBe
HUCTOYHUKA SNEKTPUYECKOI IHEePIruv NpUMEeHeHa KaTyLuka nHaYKTUBHO-
CTHU, BHYTPYU KOTOPO# nNpy norpsxueaHuu poHaps nepemMeLlaercs mar-
Hur. 3[1C, HaBogMMan Npu 3TOM B KaTyLLUKE, U UCMOJb3YeTCs A1 NoA-
3apsaku akkyMmynsitopoB. OnHaxabl aBTop nNpuobpen Takoi GpoHapsk. ..

ABTOp np1oGpen CReTOAMOAMLINA Oo-
Hapb, KOTOPbIA PEKNaMMpPOBaNCs Kak
AKKYMYNSITOPHbIA C 3N1EKTPOMEXaHNYECKON
rnoasapsakor. OH MMen NPo3payHbii Kop-
nyc, CKBO3b KOTOPbIN BbINIO BUOHO KaTyLLKY
NoA3apPAaKU U NEPEeMELLAIOMIACA BHYTPU
Hee npu NoTpsixuBaHum ¢hoHaps MeTanu-
YECKUIA SKOPb. 3TO CO34aBano, Nno KpamHen
Mepe BHELWIHe, MONHYID WN3UI0 ero
paboTtocnocobHocTu. ABTOp HaZesncs Ha
ero "BeyHyl0" paboty, ofHako "BEYHOCTb"
nNpoAOMKanack HEQONro, U BCkope hoHapb
rorac, a Bce NornbITKX NoA3apsanTb akky-
MYNSTOP OKa3anuch 6e3ycrneLlHbIMU.
"BCKpbITUE™ NOKasano, 4TO 3TW NOMLITKU
3apaHee 6binu obpeuqeHbl Ha Heydauy.
[eno B TOM, 4TO HA CaMOM fiefie nuTaHue
CBETOAMOAA OCYLLECTBNSNOCH OT ABYX Ma-

VD2

KaTyLLUKW, MaaTon Co CBETOAMOAOM N KOH-
TakTamu BblikJllouarens. Tam xe n nepemMe-
Lancs sKopb.

B orceke nns ransBaHNYECKUX 3NeMeH-
TOB CBOGOAHO Pa3MeCTUnCs akkyMynsTop
0-0,1, no3atomy 1 6bINO peweHo ero
mcrnonb3osaTtb. Ho ero Hanpsixexus 1,25 B
HEOOCTaTONHO ANS NUTaHWUs CBETOAMOAA,
cnepoBaTtenbHO, TpebyeTcs NpUMeHeHWe
noswiLLaoLLero npecbpasoBarens Hanps-
xeHus. Bbin BuibpaH TpaHCchopMaTopHbI
npeobpasosBatent Ha OJHOM TPaH3UCTO-
pe, kak Hanbonee NPOCTOM B peannsaumm.
Cxema popaboTtaHHoro ¢oHaps nokasaHa
Ha pmuc. 1. MNpeobpasoBatens cobpaH no
CXeMe OfHOTaKTHOrO reHepaTropa Ha TpaH-
3uctope VT1 1 uMnynbCHOM TpaHcgopma-
Tope T1 € MHAYKTUBHOM 06paTHOI CBA3LIO.

okasaswelics B ¢oHape, notpebosancs
LUMIMHOPUYECKUA  MarHUT  ONaMETPOM
15...16 MM 1 panHoii oo 20 MM, Maruur
HY>XXHOrO AnamMeTpa Hawencs B manoraba-
PUTHBIX AUHAMNYECKUX TONOBKaX, UCMOSb-
3yeMbIX B PAAMOTEXHUHECKUX WrpyLUKax
KUTaWCKOro npoussoacrea. [ns nonyye-
HMS HEOBXOAMMON AIMHBLI BLINO UCMONBL30-
BaHO TPW LMNMHOPUHECKMX MarHuTa, cKrie-
€HHbIX MeXay CODOM 3NOKCUAHBIM KIEeeM.
Mocne 3aTBepaeBaHWst knesi Mo BCeW Mo-
BEPXHOCTU CKJIEEHHBIX MAarHUTOB Takxe
HAHOCUTCA TOHKWI CNOW Takoro Xe Kres,
4TO HEOBXOAMMO ANS YMEHbLUEHNS TPEHUS
O Kapkac.

KaTytika obMoTaHa HECKONLKUMY CIosi-
MW NIUMKOW NEHTHI A8 3aLmThl U 3aKpen-
nenvs ebiBogoB. Mocne muenbitanma 30C,
HaBoOMMas B KaTyllKe MNMpU 3HEPrUyHOM
BCTPSIXMBAHUW, OKasanacb HeJOCTaTOYHON
ANS NoA3apsakv akkymMynsaTopa n CoCTasu-
na 2...2,4 B. Moatomy npuinocb npume-
HUTb BbINPSMUTENb C YABOEHWEM Hanps-
xeHusi. OH cobpax Ha gnopax VD1, VD2 n
koHpeHcatope C1.

CHsIB nnaty, yCTaHoBNeHHy1o B doHape,
AEMOHTUPYIOT C HEE CBETOAMOA U KOHTaKTbI
BblKNiouatensi. [ns yCTaHOBKW 3TUX 3ne-
MEHTOB, a TaKxXe 3/1IeMEHTOB npeobpa3osa-
Tenst HaNPsHKEHUs!, U3 OQHOCTOPOHHE GOsb-
rMPOBAHHOIO CTEK/IOTEKCTONUTA TONLLUMHOW
1...1,5 MM U3roTaBNMBAIOT MNEYATHYIO NNary,
4YepTex KOTOpOW rnokasaH Ha pmc. 2. o
CBOWM pa3Mepam OHa aHanornyHa eMOoH-
TMpoBaHHOW. B nepsyio ouvepenb Ha 3ty
rnnaTty Co CTOPOHbI ne-

1N5817 SA1 "Bk YaTHbIX NPOBOAHUKOB

—Bf * YCTaHABNMBAIOT KOH-

c1 -li c3 = n ] TaKTbl BbIKNONATENS,

1000 Mk x G1 2200 VD3 npn 3TOM HENOABUX-

x10B - INS817 L—o} 2 HbIli KOHTAKT — PSAOM
-1,25B N 0=0 CO CBETOAMOAOM.

U -

E L1 Z8 vD1 . lEU Ay 23 MpumeHeHs  pe

1N5817 c2 ca == @D K-61 ancTopel MITT, C2-23,

10 Mk x 10 B—lr o oE 10 MKHOB—P P1-4, okCnpHbIEe KOH-

Puc. 1 . . : 1 _9_VT1 SRR [eHcaTopbl — Mano-

norabapuTHbiX ranbBaHUHECKUX 3NEeMEH-
TOB, a Ansi BUAMMOCTN paboToCcnocoBHO-
cTn dpoHapst Ha kapkac KaTyLKy noasapag-
K1 6bIN0 HAMOTaHO B OOMH Psifi, OKONO CTa
BUTKOB npoBoga. A camoe rmaBHoe —
BLIBOZIbI KATYLUKM BbliM aKKypaTHO 3amoTa-
HbI IMNKOM NEHTON N HUKYAA HE NOACOeaN-
HeHbl. ELile ogvH Cropnpms cocTosn B TOM,
4TO SKOPb, KOTOPbIA MO BCEM 3aKkOHaM
3NEKTPOTEXHUKW AOMKEH Obin 6bITb MarHu-
TOM, 4TOObLI MarHMTHOE none, nepecekas
BUTKM KaTYLLKN, HaBoauno B Heid 3[C, oka-
3ancs 06bIKHOBEHHBIM KYCKOM CTanu.
HeMHOro oropuMBLUNCH, HO PELLVB, YTO
"He nponanatb xe pobpy” (Haoo oTaaTe
DOMKHOE, Kopnyc ¢oHaps okasancs Xxo-
powwwum), 6bINO peLeHO MPOBeCTU ero
MopepHusaumio. CobecTBeHHO kopnyc ¢o-
Haps COCTOUT U3 ABYX OCHOBHbIX YaCTEM:
BHELUHEW, Ha KOTOPOI pa3MeLueH OBUXOK
BbIK/IIOYATENS W 3aKpenneH oTpaxaresb, U
BHYTPEHHEN C OTCEKOM A9 ranbBaHuye-
CKUX 3NEMEHTOB, KapKacoM [si HAMOTKU

NmnyneCcHOE HanpsxeHue ¢ nep-
BUYHOM OBMOTKM TpaHchopma-
TOpa BLINPAMASETCS OUOAOM
VD3 1 nocne crnaxmBaHusi KOH-

C) C3
c2&* KoB.T1 3

@ |
R2 7%
VD3

rabapuTHble UMMopT-
Hble, C3 — K10-17,
cBeToAMo I, npuMe-
HEH WTaTHbIA. Qnoapl
1N5817 3ameHuMbI
Ha 1N5818, 1N5819

L1 E

neHcatopom C4 noctynaet ua
cesetoouog EL1 6enoro uyseta
CBEYeHus:.

L |

Puc. 2

]
l <
iz—& c \—>(f
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W Ha repmMaHuneBble

SA1 0310, A311.

4

B HOBOM BapuaHTe Ha kapkac KaTtyllku
HamoTaHo 3000 BuTkoB nposBopa M3B-2
0,1 MM (NpakTMyeckn Ao 3anonNHEHUs Kap-
kaca). [Ins 3ameHbl cTanbHOW O0nBaHKw,

Puc. 3

TpanchopMaTop HaMoTaH Ha MarHu-
ToripoBoge Tunopasmepa K10x6x3 u3s
depputa ¢ MarHUTHON NPOHNLIAEMOCTBIO
1000...2000. MpegBaputensHO OCTpbIE



KPOMKM KOJbLia 3aTynnsioTcs Hanpunem.
O6mMOTKM TpaHcdopmMaTopa HamMaTbiBaloT
nposogoM MN3B-2 guametpom 0,31 Ha
NPOTUBOMOJIOXHBIX CTOPOHAaX MarHuTo-
npoeoga, nepesuyHasn copepxut 11, a BTo-
pudHas — 8 BUTKOB.

Pa3melleHne OCHOBHBLIX Y3/0B
MOOEPHU3MPOBAHHOIO ¢oHapsa BO
BHYTPEHHEWM 4acTu ero Kopnyca noka-
3aHo Ha puc. 3. lNnarty 9 ¢ paameuleH-
HbIMU Ha Hel ceeTopgnogoM 1 u KOH-
TakTamu BblKNioHaTens 2 ycTaHaBiv-
BalOT B3AMEH CTapoM rnnatsl, a B 0TCEK
ONS ranbBaHUHYECKUX 3NIEMEHTOB —
akkymynstop 3. C 0OHOW CTOPOH®I
TPYbKM 5, N0 KOTOPOW NepemeLLaeTcs
MarHuT 6, yCTaHOBNEH OOMH PEe3UHO-
Bblli aMoOpTU3aTop 4, BTOPOM yCTaHOB-
JeH Ha 3arnywke 8. KatyLiky HamaTbi-
BaloT Ha kapkac 7. Ovoget VD1, VD2 n
kongeHcaTop C1 pasmeLwalot B CBO-
600HOM MeCcTe BHYTPEHHEeN 4acTu
KOpryca u KPensiT K Hel IMMKOW NEHTOWN.

CHauana TpaHcgopmMartop Ha nnate He
KPENAT 1 NPoBepsoT paboTocnocoBHOCTL
¢oHapa, Ans 3Toro Ha nnaty nogarT no-
cTosiHHOe Hanpsixexve 1...1,5 B. Ecan et
CBEYEHMS CBETOAMOAA, BO3MOXHO, NOTpe-
ByeTcs NOMEHATL MECTaMu BLIBOAHI OQHOM
13 o6MoToK TpaHcdopmatopa. Mocne npo-
Bepku paboTocnocobHoCTM TpaHchopma-
TOP 3aKPErIAOT Ha NnaTe C NOMOLLLIO Tep-
moknes. BHewwuh Bug MogepHU3n-
poBaHHoro ¢poHapsa nokasaH Ha puc. 4.

Yka3zaHHas MoOepHM3aLms no3sosivna
nony4YnTb TOK MOA3apsioky okono 5 MA
NPy UHTEHCWUBHOM MOTPSXUBaHUM ¢oHa-
ps. [lns 3apsakv akkyMmynsTopa B AOMaLL-

HUX YCJIOBUSIX MOXHO YCTAHOBUTL Ha KOp-
nyce rHesno and NnogkoyYeHns BHELUHEro
3apspHoro yctponctea. Co ceexesaps-
XEHHBIM aKKyMyJ/ISTOPOM BPEMsi Hernpe-
poiBHOW paboTol ¢oHaps cocTaBuIo
OKOJ10 MATK HaCOB.

Puc. 4

Puc. 5

Hyl" paboTy U OTOaHHLIM MHE COCeaoMm
rnocne MHTEHCMBHOW Noa3apaaku B Tede-
HWE HOo4YM Ha polbanke, Takxe peLleHo
66110 MOOEPHU3NPOBATL (pyUc. 5), HO Npu
3TOM 0TKa3aTbCA OT noa3apsaku. B kade-
CTBE MCTOYHWKA NMUTAHUSA MPUMEHEH rab-
BaHWYECKWIA 3nemMeHT 2 Tunopasme-
pa AA c npeobpasoBaTtesiem Hanps-
XEHUsi, ONMcaHHbIM Bbile. [anbea-
HUYECKUIA 3NEMEHT 2 pas3meLaiT Ha
MecTe marHuTa, npu 3TOM B3aMeH
\ PE3MHOBLIX aMOPTMU3aTOPOB C OOHOWN
CTOPOHbl YCTaHaBAMBAIOT MeTannmn-
Yeckuit KoHTakt 1 — "+" anemeHTa
NUTaHWA, a C OPYron — MPYXUHHbLIA
KOHTaKT 3 — "-" anemeHTa. Oba KoH-
TakTa KpenaT C MOMOLWbLI0O TEPMO-
knes. Tok, noTpebnsaemsii GoHapem,
cocTtaBun okono 15 MA 1 ¢ "obbiu-
HbIM" rafibBAHUHECKUM 3/IEMEHTOM
HenpepbiBHO paboTan Okono OBag-
uaTu YacoB. I3MeHMB neyaTHyto nna-

3

n

CrepyeT OTMETUTb, 4TO BapuaHT Mnog-
3apagku, Npyv KOTOPOM Hafo MOCTOSIHHO
TpAcTM GoHapPb, AOCTATOHHO TPYAOEMOK.
MNoaTtomy cnenytoLmin poHapb, Takke Kyr-
NIEHHBIW HA PLIHKE B HAAEXAe Ha ero "Bey-

M

¥

Ty npeobpa3oBaTens HanPsXeHWs, MOX-~
HO MOAEPHU3NPOBaTL aHanoruyHbin ¢o-
Hapb B APYyrom Kopriyce.

Pepaktop — H. Hevaesa, rpagmka — H. Hevaesa,
¢oro — asTopa

ABTOMAT cBeTOBbIX 3P PeKToB
c ynpasneHuem ot MNK

A. JIEYKUH, r. Pa3zaHb

MpepnaraeMoe ycTpoiiCTBO COAEPXMT CBeTogmogHoe Ttabno,
KOTOPBIM YNPaBIsiiOT OT KOMNBIOTEPA C MOMOLLLIO CNeynansHoM npo-
rpamMmbl, 4TO MO3BOJIAET MONYYUTb MHOXECTBO CaMbIX Pa3sIN4HbIX

cBeToBbiX 3¢hpekToB.

ABTOMaT BLINOJIHEH B BUOE NMPUCTABKU
K KOMMbIOTEPY W MNO3BOJIAET NoJly4aTh
pasnuyHble ceeToBble 3¢ ¢ekTHl Ha Tabno
M3 24 cBETOAMOOOB, KOTOPLIE Pacrnono-
XEeHbl Ha nnate no BOCbMW pPagnasibHo
PaCXOAALMMCS NIMHUSIM — M0 TPU CBETO-
ouvopa Ha Kaxaown. YnpaeneHue npucTtas-
koW ocyuiectenaeTcsa yepe3a COM-nopt ¢
nomouwbio nporpammel UniCOM, onucan-
Hoi B cTtaTtbe HocoBa T. “"YnpaBnewwe
npubopamu vepes COM-nopt” ("Paguo”,
2007, Ne 11, c. 61, 62). U3ameHeHWe cBe-
TOBbIX 3(GEKTOB, Kak U npexae, ocy-
LWECTBNAIOT  3arnofiIHeHneM  Tabnuusl
nHTepdenca eguHULLIAMK, HO TENEPb Kax-
[as eayHuLa 03Ha4aEeT BKIIKOHEHUE OJHOM

rpynnsi CBETOAMON0B. HEMHOIO BpEMEHU
¥ GaHTa3nMm — 1 MOXHO CO30aTb Pasnny-
Hble KOMOMHALMWN CBEYEHWUst 3TUX rpynmn.
Kpome Toro, BO3MOXHO COCTaBUTb LIENbIN
Habop ¢annos ¢ 3apaHee NponucaHHLIMU
cBeToBbLIMU 3ddekTaMm, KoTopble cneny-
€T NPUMEHNTL N0 HE0BXOOUMOCTH.
Mporpamma UniCOM paboTaeT Takmum
obpa3om, 4TO nocse 3anonHeHns Tabnu-
LUbl nHTepderica n 3anycka BOCNpou3Be-
[EeHUs OHa aBToMaTU4YeCku co3paet ¢aiin
UniCOM-kop, ¢ pacwupernnem txt. Map-
Kupysa Takue dannbl uudpammn B KOHLE
umeHu (Hanpumep, UniCOM-kogl.txt),
MOXHO €034aTb UX Habop ans GeicTpon
3arpy3ku NpUOyMaHHbIX paHee CBETOBLIX

apodekToB. BHeceHne undpol B Ha3BaHWe
caiina npueBeneT K ToMy, 4TO OH He ByneT
yutaThCs nporpammon. HYtobbl oHa npo-
yutana ero, HeobxopuvMo Ha Bpems
ybpaTtb BHECEHHyl0 B HasdBaHue uundpy.
Torpa 3anucaHHbie B 3TOM ¢aitie CBeTo-
Bule 3¢ dekTel BynyT BOCNPOU3BOJUTHLCS
aBTOoMaTu4ecku. KoHeyHo xe, 3Tu onepa-
LMK cnepyeT NpoBOJUTL NMPY OCTAHOBIIEH-
HOW nporpamMme.

Cxema ycTpoiicTBa rnokasaHa Ha pmc. 1.
Ero ocHoBa — BOCbMWPAa3pagHbiii COBU-
roson peructp DD1, koTopuii nutaercs
oT cTabunuaartopa HanpsaxeHus, cobpaH-
HOoro Ha mukpocxeme DA1. PeaucTtopol
R1—R3 u crabunutporHn VD2—VD4 3a-
LMLLAIOT BXOAbl PErMCTPA OT NOBLILLEHHO-
ro HanpsiXeHus U HanpPsXEHUs MUHYCO-
BOW NONSIPHOCTU. YNpaBnsiowme curHass
C BbIXOOOB perncrpa 4epes pe3ncTopb!
R4—R11 nocrynaioT Ha 6a3bl TPAH3UCTO-
poB VT1—VT8, KoTopble nogawT nutaro-
Llee HarpsXeHuwe Ha BOCEMb rpyrnn CBe-
Topuopos. Peauctopul R12—R19 — Toko-
orpanuyuBaiowme. AuopHuii Moct VDI,
YCTaHOBAEHHLIV B Lienu nutaHus, obecne-
4qmBaeT NpPaBUfIbHYIO MNOJSPHOCTL NUTa-
IOLLEro HanpsXXeHus He3aBUCUMO OT ero
MoSSPHOCTU Ha BXOAE.
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VD1
xS 2W10M | DAt
12B 78L05
@ K BB 16 DD1
c1 5 £ c2
220 Mk % 220 m x
x16B x168B
=T - K Bete 8 DD1
X52
sg B DD1 74HCS85N
f R11 « L 10l =l RG Joo]S!
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Puc. 2

Nocne nNoAxNYeHWA yCTPOWCTBA K
COM-nopTy, BKNIOYEHWS KOMMNBLIDTEPA U
aanycka Ha HeM Dporpammsl UniCOM Ha
Bxop SER (BwBog 14) peructpa DDI
nocTynaeT NoCNeAOBATENbHEIM BOCLMU -
paspagHuiid kog. Mo NOnoXUTENLHOMY
nepenany HanpaxeHus Ha sxofne SCK
{emiBon 11) pervctpa DD1 npoucxoaut
3anuck Xoha B PErUCTP, a 3aTEM, Takxe
ne NOAOXKUTENBHOMY Nepenaly Ha BXoae
RSK, — B BOCbMMpaspsguulil napan-
nencHuli  BeIXogHoW Oydpep. Ynpas-
NAKOWWE CUFHATB NOCTYNAIKT HA TPaH3K-
CTOPH, U B 3aBUCYMOCTW OT KO3 BKIO-
YAIOTCH TE UNKU UHBIE MPYNNbI CBETOANO-
noe,

NewaTHan nnata, Ha KOTOPOW ycTa-
HOBNEHH BCE 3NEMEHTH, 3@ MCKNIo-
4eHuem ruespa XS2, vsroToeneHa u3
OfHOCGTOPOHHE GONLIUPOBAHHOMD CTEK-
novexcronuta TonwmHon 1...1,5 MM, ee
yepTex nokasaH Ha puc. 2. Peauncto-
pel — C2-23, 0OKCMOHBIE KOHAESHCATOPR —
VMNOPTHBIE, TPE@H3UCTORH MOXHO NpU-
MeHnTs cepun KT315 ¢ noboim GykKBeH-
HLIM WHAEKCOM, CBETOAMOAL — nboro
uBeTa CBEYEHUA C AUaMETPOM Kopnyca 3
“nn 5 MM MMNOPTHOID WA OTENECTBEH-
HOTO Npou3BoacTea. [NoMumMo ykasaH-
HBIX Ha  cxeme  cTabunuTpoHOB
BZX55C5V1 mMoxHo npumennTs KC147A.
PoaeTka X82 ans nopgkniosenns K COM-
nopty — DBOF. ing nuTauus yCTpoRCTBa
nogovaer HecTabunManpoBaHHBIN VG-
TouHuK Hanpaxenus 10...12 B ¢ aonyc-
TuMblm Tokom 200...300 mA. ApkocTb
CBEYEHWS CBETOAMOAOB MOXHO W3ME-
HUTk Noabopkon peavcTopos R12—R19.
MNopkauate ycTtpoicTeo k COM-nopry
UM OTKIIONETE ErO HEOBX0AUMO TONBKO
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Puc. 3

NPy BbIK/IIOYEHHOM KOMMbloTepe. BHeLwu-
HUA BUO, coBpaHHOW neyaTHoOW nnatbl
npueeneH Ha puc. 3.

Ot pegakymm. porpamma UniCOM
HaxoguTcst Ha Hawem FTP-cepsepe no
aapecy <ftp://ftp.radio.ru/pub/
2009/11/UniCOM.zip>.

PenaxTop — H. Heuaesa, rpaguka — H. Hewaesa,
¢oro — aBTopa

Crabunnsartop HanpsXxXeHus
NUTaHUN N9 4eTcKoro

KoMnbloTepa

A. BYTOB, c. Kypb6a fipocnascko#i o61.

B crarbe aBTOp NpeanaraeT BapuaHT cTabunnsaTopa Hanps>XXxeHns
Ans 4eTCKOro urpoBOro KOMrnbiorepa npu ero nATaHnn ot NMNPOMbILL -
JIGHHBIX U CaMopesibHbIX UCTOYHMKOB (aganTepoB) KaKk C MOCTO-
SIHHBIM, TaK U C NEepPeMeHHbIM BbIXOAHbIM HEeCTabunu3npoBaHHbIM
HanpsixeHneM. 3TO YCTPOWCTBO MOXET 6biTb HMCMNOJIb30OBAaHO ANS

~

NUTaHUS He TONTbKO AeTCKMUX UIPYLLEK, HO U "B3POCJION " annapartypbl.

C erogHs B Npogaxe MOXHO BCTPETUTL
CUMMaTUYHBIE ETCKME UrPOBLIE KOM-
NbIOTEPLI, CTUAM30BaHHBLIE NOA, "B3POC-
nele” HoyTOyku (puc. 1). OHY opueHTUPO-
BaHbl Ha peTei B BoapacTe 4—8 net u
npegHasHaqeHb Ans 06y4eHus B UrpoBoM
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copeBHoBaTeNnbHOM GopMe HayasbHbIM
HaBblkaM CYeTa, YTEHUs U UCTOPUN, UHO-
CTPaHHbIM A3bIKaM U HEKOTOPLIM APYrvM
LUKONbHBIM aucuunimvHam. Mo nadopma-
UMM 13 npunaralowenca K wurpylike
VMHCTPYKLUUWU B 3TOW CEPUM AETCKMX KOM-
NbLIOTEPOB  BLHIMYCKAKOT  U3Aenusa  nog,

HasBaHuamu "OkHo B EBpony”, "ManeHb-

KA rennid”, "Tpamoten”, "YMHebln MNeta”,
OTINYAIOLMECH AN3ANHOM U 380aHUSIMM.

lNprobpeTeHHoe YCTPOCTBO, K COXa-
JIEHWIO, HE YKOMNNEKTOBAHO BbIHOCHBIM
61OKOM NUTaHUSA C BLIXOAHLIM Hanpsxe-
HueMm 6 B noctosHHoro Toka. Camo no
cebe n3roToBneHne TUNOBOro agantepa

ocHacTUTbL cTabunu3aTopoM Hanpsxe-
HUWS, KOTOPLIM crocobeH pabortatb B LUK-
POKOM WHTEPBAJIE BXOAHOIO HANPSXEHUS.

Mpy NUTaHUK OT YEeTLIPEX rasibBaHuye-
CKUX 3NIEMEHTOB KOMMbloTEP noTpebnsaer
ToKk 60 MA B pexume BOCNPOU3BEOEHUS
3ByKa W 0KOMO 2 MA B PEXMME MOSTHaHUS.
B crnsulemMm pexume notpebnsemMblii Tok
oueHb Mas. YunTeiBas, 4To Nocne BKoYe-
HUS UMPYLLKA O4€Hb U OYEHb "Pas3roBopHU-
Ba", KOMMNNEKTa 3/IEMEHTOB NUTaHUA XBa-
Taet HeHanonro. YTobul y peberka Bbina
BO3MOXHOCTb 3KOHOMUTL "AparoLeHHbe™
3NEMEHTH! ANS TEX UIPyLLEK, 6E3 KOTOPLIX
OH OEeNCTBUTENbHO He MOXEeT 0BoNTUCH,
€CTb PEe30H NUTaTb OETCKUA KOMMbIoTEP
OT CETU.

CrabunmsaTop HanpsXKeHUsi CETEBOro
apanTtepa cobpaH No cxeme, NoKa3aHHoM
Ha pMc. 2, ero yaanock pasMecTuTb BHYT-
Py UrpyLLKKU. YCTPOIACTBO nNpeacraBnser
cobori cTabunmaatop MOCTOAHHOIO Ha-
npsxeHusa Ha Mukpocxeme DA1 ¢ Boinps-
MUTENEM NepeMeHHoro Hanpsxenus VD1
Ha BXxoge. 3To NO3BOAAET NUTATL UrPYLLKY
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"Ha LWecCTb BONLT" He MpeacTaBnsieT Ka-
Knx-mMbo TPYOHOCTEW, HO 30eCh cnepyet
yuuTeiBaTh MNCUXonornio pebeHka, ero
CTPacTb K 3KCMEPUMEHTUPOBAHUIO, JI060-
3HATENIbHOCTb, KOTOPble HE CrnocobHbl
0CTaHOBUTbL HWKakue 3anpeTol. B coBpe-
MEHHOW KBApTUPE MOXHO HANTU HEMAO
pas3nuyHbIX ceTeBbiX G0KOB Ha pasHble
BbIXOAHbBIE HAMPSXeHWUs, HO WUMEeIoLWmnX
CTaHgapTHLIE BLIXOOHLIE pa3bembl C
BHELLHMM AMaMETPOM OKOMO 5 MM. YTo6bI
HE TOMbKO MCKJIIO4UTL BO3MOXHOCTL MO-
BPEXAEHUS YCTPOWCTBA MpU Mogknoye-
HUKW K Hemy noboro ceTeBoro anantepa,
HO 1 oBecne4ynTs ero HopmarsbHylo pabo-
Ty, BETCKMIA KoMrbloTep Heobxoaumo

KaK OT apanTepa C NepemMeHHLIM Hanps-
XEHNEM Ha BbIXOAE, TaK U C BbINPAMAEH-
HbIM MOCTOSAIHHBIM, MPUYEM TOJISPHOCTL
HanpPsXXeHuss He umeeT 3HaqeHns. Okcup-
Hble koHgeHcaTtopul C2, C4 crnaxuvsatoT
NynbCaLmm BXOOHOMO U BIXOAHOMO Hanpsi-
XeHuin ctabunusartopa, a C3 — nyneca-
LMK HA YNPaBAIOLLEM BbIXOAE MUKPOCXe-
Mbl. 3awmTHbd cTabunutpoH VD3 npe-
DOTBPALLAET MOJSIOMKY UMPYLLKK B Cnyyae
HEUCMNPABHOCTU MOLLHOM MHTErpansHoro
ctabunuaatopa DA1 unn obpbiBe Lenu
peaunctopa R3. B atom cnyyae R1 Buinon-
HUT yHKUMIO npepoxpaHuTens. Ceeto-
avop, HL1 CBETUT KpaCHBIM UK 3€NEHBLIM
LBETOM (B 3aBUCUMOCTU OT MOJSAPHOCTU
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Puc. 3

nopaHHoOro Ha crabunusaTop Hanpsxe-
HUS1) B Cly4ae MOAK/MOYEHUS K UrpyLUKe
MCTOYHMKA C MNOCTOSIHHLIM BbIXOAHbLIM Ha-
MPSXXEHVMEM WIN XENTO-OPaHXEBLIM LiBE-
TOM MpW NUTaHuM ctabunuaaTopa Hanps-
XEHUEM MEPEMEHHOro TOKa.

FepmanneBsii gnon VD5 npepoTtepa-
waeT nop3apsoky 6arapeu rasbBaHUHe-
ckmx anemeHToB GB1 ot ctabunmsaropa.
Kpome Toro, aToT xe Mo, 3amiaeT ur-
PYLLKY OT BblXxoAa 13 CTPOSA NMpu nepeno-
nocoBke GaTtapeu, HTO B peaKux cnyHasnx
TaKxe MOXET MPUBECTU N K NOBPEXAEHUIO
raneBaHnyeckux anemenToB. Ouon VD4
npepoTepatLaeT paspsaaky batapev nuta-
HUs Yepes cTabunuaaTop. Ero yctaHasnn-
BalOT NMlb TOraa, koraa aHanoruyHbiv
pmop, Ha NeYaTHOW NnaTe UrpyLiku pmuc. 3
(cnpasa OT 3e/IeHOro APOCCeNs) 3aMeHeH
NepemMbIHKON.

B cnyyae nuTaHus urpyLuku oT ceTeBo-
ro apantepa, ecnu ransLBaHNHecKue ane-
MEHTbl HE YCTaHOBNIEHb, BO3MOXHO
"3aBUCaHME" KOMNbIOTEPA NMPU BKAKOYE-
HUM, MNPUYUHOWN HYEMY MOXET ABNATLCH
npebesr KOHTAKTOB UKW axe UCKPeHne B
CeTeBoW PO3ETKEe B MOMEHT NOoAK/IIYeHUs
apantepa. OcobeHHOo 3TO XapakTepHO npuv
BKAIIO4YEHUN B "€BPOPO3ETKY" (C rHe3gamm
60/1bLIOro AMamMeTpa) UCTOUHUKOB, CHab-
XEHHbIX CETEBOW BUIKOW C TOHKUMMW LUTHI-
paAMU. YTO6bI UrpyLLKa YBEPEHHO BKKOYaA-
nace B Crnysae nutaHus OT apantepa,
MOXHO yCTaHOBUTbL MUKPOTEPEKIIOHATE b
SF1 ¢ pasmblkalolmmm koHTaktamm. Ero
pacnonaralot Tak, 4To6bl ¢pukcaTop oT-
KUOHOW KPBILWKMA UIPYLLKW HaxXuman Ha
MUKponepekyaTenb Mnpuv  3akpbITon
KPBILLKE U pa3Mbikasl KOHTakTsl (puc. 4).
Takum 06pa3oM, nopaBaTb HarnpsXeHue
nUTaHua XenaTenbHO Npu  3akpbLiTon
Kpbillke nn60 KpaTKOBPEMEHHO, €Cnu
KOMMBLIOTEP HE BKIOYUIICH, @ CBETOAMOL,
HL1 ceeTuT, Ha 10...15 € 3aKpbITh KPBILLKY
N CHOBa ee OTKpbiTb. Ecnn "3aBucanue”
WUIPYLLKW MPOU3OLLIO NPU YCTaHOBNEHHON
6atapee nuTaHusA, TO ANA TOro 4Tobbl
BbLIBECTU KOMNLIOTEP N3 3TOrO COCTOSHUS,
HYXHO BblHYTb OIMH U3 3/IEMEHTOB.

Crabunmsatop cobpaH Ha nnare u3
dONLrMpoBaHHOr0 € OAHOW CTOPOHLI
cTeknoTekcTronuta TonwmHon 1,5...2 mm,
4epTeXx KOTOpOoW nokasaH Ha puc. 5. UH-
TerpasibHblA perynvpyemelin ctabunuaa-

Top KP142EH12A MOXHO 3aMeHuTb Ha
KP142EH12B, LM317T vnu LT1086CT (B
kopnyce TO-220), cnoco6HbIM YyCTONYMBO
paboTaTte Npy Masnon pa3HOCTU BXOAHOIO
M BbIXOOHOro Hanpsxenui. MocnepHuin
BapuaHT 6osee NpeanoHTUTENeH npu
nuTaHnm cTabnnnaarTopa NoCTOAHHLIM Ha-
npsixenvem 10...12 B, kpome Toro, cne-
DYET y4eCTb, HTO MakCUMasnbHOe BXOAHOE
HanpsixeHve ans  LT1086CT He pnomxHO
npessilLate 25 B. Mukpocxemy crabunu-
3aTopa yCTaHaBAMBaOT Ha HEBONbLUON
TennooTeoA pasmepamu 70x40x2 mm (no
pasmepy nevaTHou nnarbt). ECnv nrpyLuxy

Puc. 4

KO208A 3amMeHuMbl NMOGLIMKM 13 cepuii
KAO209, KA105, KAO243, KAO247 wnun
1N4001—1N4007, RL101, a auvopgHuin
mocT KLI407A — Ha KLU422A, DB101,
RB151. CrabunutpoH 8146 ponyctumo
3ameHnTb Ha KC182, KC191 ¢ nio6bim Gyk-
BEHHbLIM MHAEkcoM, BZX55C8V2, TZMC8V2
WK HA OpYyroi C HanpsxeHuem ctabuim-
3aumn 8...9 B. OkcuaHble koHaeHcaTopb —
K50-35, K50-68 vnu nMnopTHLiE aHanoru,
pe3ucTopel — niobele mManorabapuTHble
COOTBETCTBYIOLLEN MOLLHOCTH, Harnpumep
MNT, C1-4.

OnTumManbHOoe BXOOHOE MOCTOSHHOE
WU NepeMeHHoe HanpsixeHue ana pabo-
Thl cTabununilaTtopa — 10...18 B, uto coot-
BETCTBYET BLIXOOHOMY  HArMpPAXeHUIo
60NbLUMHCTBA UCNONL3YeMbIX B BTy Ma-
norabapuTHbIX CETeBbIX aganTtepoB. U3
afanTepos MPOMBILLAEHHOrO U3roToBne-
Hua aBTop ucnonsb3osan KG35Y-9-300A ot
aBTooTBETHUMKa TAp235/85, JAA-09-1000
oT mogema Zyxel Omni 56k — o6a Ha Bbi-
xoaHoe HanpsxeHue 9 B nepemeHHoro
TOKa, Y UCTOYHWKY C NOCTO-
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SIHHLIM BLIXOOHbLIM Hanps-
xeHnem MKD-240550GS
OT ckaHepa (BbIXogHOE
HanpsaxeHwe — 24 B),
C2176A o1 cTpyiHoro
npuHTepa Hewlett Packard
(30 B) 1 MHOro4McneHHble
6e3bIMsAHHBIE BNoKK NuTa-
HUS C BLIXOAHLIM HAMPsiXe-
Huem o 30 B.
HanaxwmsaHue crabunm-
3aTopa CBOOMTCA K ycCTa-
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HOBKE BbLIXOOHOro Hanpsa-
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xeHun 6,8 B nonbopom pe-
3uctopa R3. MNpwu 3ToM cTa-
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6unutpoH VD3 crnepyer
BPEMEHHO BbinasTb, a cTa-
6unns3atop OTKIIYUTL OT
Harpysku. Yem MeHbLue co-
NPOTUBEHME 3TOFO PE3NC-
TOpa, TeM MEeHbLUEe BbIXoa-
HOE HanpsxeHue ctabunu-
o | 3aTopa. Bxop crabwnuaa-
& | Topa nopknioyaloT K yxe
VMMEIOLLLEMYCSH B KOMILIOTE-
pe pasbemy ana nog-
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rapaHTMPoOBaHHO HuWKorga He GyayT nop-
KMo4aTb K UCTOYHUKAM C HanpsXkXeHunem,
60nbLUMM, HYEM YKa3aHO Ha puc. 2, pasme-
Pbl TENAOOTBOAA MOXHO YMEHBLLNTD.
lepmanueBsii avop, A310 (VDS) npu-
navBalT B pa3pbiB Leny aBTOHOMHOIO
nUTaHUs K MJIIOCOBOMY KOHTaKTy OTceka
LS raibBaHW4YEeCKMX 351eMEHTOB. Ero Mox-
HO 3aMEHUTL JIIOOBIM ManOMOLLHLIM OWNO-
AOM C ManbiM NageHneM HanpsxeHus,
Hanpumep, O311A, cepuu O7, v uc-
rnonb30BaTh KOJSIEKTOPHLIN MEpPexop, rep-
MaHWEBOro TpaH3WCTOopa, HanpuMmep,
ycTapeBLmx cepun MIMN25, MIM26, M320,
[T321, 3anacbl KOTOPbIX, BO3MOXHO, BCE
ewule xpaHaTca y paguoniobutenen. vops!

K/IO4EHUs CETEBOro aaari-
Tepa, a Buixo4 — ¢ cobnio-
AEeHVEM NONIAPHOCTU K NPO-
BOZaMm, KOTopble Bbiny 0TnasHel OT 3TOro
pasbema.

Ecnu B Takoi nnn nopo6bHoi urpylke
6yneT ycTaHOBNEH OMNUCaHHLIV Bhille CTa-
6unmaaTtop, T0 pe6eHoK He CMOXEeT uc-
NOPTUTL UIPYLLKY, NOAKNIOYUB K ee pasb-
emy nobor apantep, Ha KOTOPLIA OH
"nonoxun rmas”, a npuas B rocTu K Apyry,
MoAKMOYUT €e, Hanpumep, K BbIHOCHOMY
610Ky MUTaHUA UIPOBOW NPUCTaBKU U YB-
JIeHEHHO NOCOPEBHYETCSH C APYrUMU DETL-
My B 3pyauumn. NpepnaraeMele HECNOX-
Hble Mepbl 3alUTLl MOMOrYT MPOAIUTH
XM3Hb BbICOKOTEXHOJIOTMYHOM UIPYLLIKK.

PegakTop — B. YyaHos, rpadpmka — B. HyaHos,
¢oro — asropa
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RKOCYA — KonnekTUBHas MOJIOAEXHOrO

paavoknyoda

B rog monogexun, KOTOpeiyi NPOXOoguT B HAaLLEeW CTpaHe B 3aToM
rogy, MosiogexHbi paguoksnyb ropoga Upbur Ceeppgnosckoéi o6na-
CcT# oTMeuaer ceoe 30-naerme. 3a 3Ty rogei HEMano geraik n Nogpo-
CTKOB HALLUNK B HOM, H2 8r0 KONNEGKTUBHOU PagnocTaHumm, gopory 8
XUu3Hs M Bygyigywe npogeccuio. flo3bIBHON 3TOH paguocTanynu
RKOCYA xopowo wu3BecrenH paguonntnTennr BCeW CTpaHbl.
Monoasie criopTcMeHs! YCNeHO OCBanBaloT 24eCh TanHCTBa mobn-
TensCKol Ppagnocenasy, yBepeHHo paboTaloT B COPeRHOBaHNAX, NPH-
HUMAIOT YyYacTHe B PA3STIMYHBIX SPUPHBEIX MEPOTPUITHSX.

Mb nosgpasnsem MONOAEXHbIA paauoknyb ropoga Vpour c 1o6n-
NeaM ¥ MNIaM oMYy M BNPERL NONONHATE PRAK POCCHIACKUX paguno-
mobnrenait ROCTORHON CMaHOMR!

".. e nago cxucrogusieishon usiacs:
no nobogy we sok Eetuutinet .

Lege echio we tivaono Borfillo u KawAFu...".

P. POXXpecTBeHCKW,
noama “fleecTn Aecathb lwaros”
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Amutpinit Bonbtitesbix {(UASCMP}
PAaBOTAeT MEMOPUANBHBIM TO3LIBHBIV
B yecTs 150-nerua A. C. flonosa.

eroflHs pacckas 0 "KONNeKTBKe" He ¢

MWUPOBBIM MMEHEM, XOTA Ha €e cYeTy
eCTb YCrnexy u B "MMEHUTHX™ TecTax, a ob
WCTOPUU  MOMOOEXHOW PaanoCTaMUuK
MAJIEHBKOr0 MPOBWHLMANIBHOrO roponka
Wpbwut, 410 B CBepunusckoih obnacin,
[opopa, paHee M3BECTHOTC CEOMMU MOTO-
uKnammn “Ypan”, a ewe paHee, BTopbimm
nocne HWXeropoackux, spMapka-

COpPesHORAHWAX Pa3HOTra YPoRHA. B KoHTe-
cTe "Mnonepcknin adup”™ B-neTHun AHAPEn
YenypHow {ceMuac RASCKQ — wmactep
CrnopTa) CTan OflHMM 13 TPEX CaMBIX KOHBIX
onepatopos. Emy ObUO y KOr0 Y4MTECR —
crapwuin Opar Aviekcangp (Hewe RD3DO,
ex UAS-154-1171) yxe yBepeHHo, Hapae-
He ¢ oTuoM, paboTan B adupe,

MW MUPOBOro Maclutaba.

B 1978 r. BukTopy YenypHomy, B
Ty nopy UASCLZ, npemioxunu
¢Tatb pyKoBoagMTENeM paguo-
KPYXKa Ha ropoackoi CTaHUMW
IOHBIX TEXHUKOB. oYM ronwie cre-
Hbl, KOMHATa W, NpaBaa, Hernnoxue
y4ebHble cTaHkM — CBEpnvNbHEIN,
TOKapHLIA, ¢pesepHuin. EcTecT-
BEHHO, BHIN0 BHBPAHO KOPOTKO-
BONHOBOE HanpaeneHwe pabote —
BLICTPC CMOHTMPOBAH MPUAMHHBN
TenerpadHeiA Knacc co BCEMU He-
obxommbimu atpubytamm (MNYPK,
MArHUTOGIOH, KNKOHK, Paseoaka Ha
CTOMB Y TRAHCMUTTEP © ByMAaXKHOMA
neHToi). Panocts oT nonyyeHwa
nosueHoro UKOCFA, ¢T nepesix pa-
DWOCBAZEHh He 3abyneTca Hukorga!

Konnektue IOHHX pagucTos
MOCTOSIHRC NPUHUMAT yYacTue B
06NacTHEIX  COPEBHORAHMAX MO

Rl

Papnokpyxok ctan knybom u ana
B3POCbIX pAOMONIONTENen — MHOTWE U3
HUX M3YUMNU 3peck Tenerpad, NoMoranm
COBEPWIEHCTBOBATE paguocTadumio. He
OTKa3bIBaN B MOMOLLM CTEKONBbHLIM 32B0OL,
rae 1pyavnca UA9CLZ, a MeCIHble BOEH-
Hble Weapo cHabxanm cnucaHHBIM 06opy-
nosaHWemM — noaydr “Hapon v apmua —
efuHbl”  gencieoBan  no-
HacTONIIEMY.

W BOT yXe Hag craHuuen
Ha "YHXE" kpyTarca cHavana
KBapgpatel, a 2areMm Yetolpe
anemenTa A1 Ha ppaauaTky.
DX-u cranoesTCa Snuxe.

B cBsizn co cpaden cre-
1 KONbHHM 233aBOfICM HOBOTO
— 7 petckoro cagvka v BbICBO-

! 6oxpgeHnem nncowlapgew B
JIBYX3TaXHOM 30AHMW Paano-
KPYKKY 6e3B03MeE30HO Gun
NPEeOoCTaBNeHel  BOUCTUMY
XOpPCMBEl — METPOB LWeCTLAS-
CAT, rhe OTOeNbHO pasMecTn-

- e, 9 JUCH pamMoCTaHS, papMo-
LN i knacc, naboparopusi, mac-
: PP gt Tepckad, Knapgosas v ele

- p—_—

=

CreHp paguocTaHym FBOPOBOro Kyba.

CKopocTHon Tenerpadun, B KB

pasfieBanka u caHysen.

W BOT yXe TPUOLATHIA roa
MONOAEXHAS, aKTUBHO paﬁo-
TALWAN U BO BIPOCNLIX U B
ICHCLLIECKWX CCPEBHOBaHWAX,

v.
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- 3304HBLIX  YHaCTHU-
KOB. 3a BOCEMb 4a-
coB 60 NpoBene-
HO okono 400 cesa-
3eil.  HayvanbHuWKy
pagyocTaHumn, Ko-
TOPLIK B STO Bpems
yXe B KayecTBe Tex-
HUKa Toxe Obll B
MNoomockoBbe, Npu-
AITHO 6bINO CbILWATL
-y 3HaKomble ronoca u
3BYK MOP3SIHKM POL-
HOI CTaHUMK.

Ha 4emnuoHate
UCG 6bina poctur-
HyTa  OOrOBOPEH-
HOCTb C rpynnon

Buxrop (RK9CR} u ero chiHoBbst AHApe# n AnekcaHgp,
CTaBLne ToXe U3BeCTHbLIMU KOPOTKOBOJSTHOBUKaMU.

Konner us Exarepun-
6ypra o coBMecTHo

CcTaHUus BewaeT B apupe. EonHcTBEHHaN
aKTUBHasi MOJNoAEXHas  KONJEKTMBKA
RKOCYA nopaet cBou curHasbl — CTEH He
xgaTaeT A/ AMniomoB, noesgkmn Ha RDA,
3BOHKME rofloca BO BCEX 3HAYUMBIX Tec-
Tax, Aa u monogble TenerpaducTbl Toxe
ecTb. 3aMeTui ycrnexu KonnekTnea ObiB-
e u Hactosiwme 3emnsiku — RD3AF
onnartun aHTeHHoe oGopynoBaHue v nepe-
pnan  ycunutenb, kKomawpa UASQCLB,
UASCDV n UASCDC nepepana cBow nNpu3a
{(TpaHCcuBep 3a larapuHCKUIA KOHTECT), a
UAISCLB opraHuzoBan noe3gKy Koniektm-
Ba Ha CBOIO NO3uLMKo U patoTy B ARI-2007.
Mpepnaraem BaMm HeGosbLLUOK pacckas
0 pabote atoro konnekTnea ietom 2009 .,
rMoAroTOBNEHHBIA OfHMM M3 OrnepaTopoB
RKOCYA AnexcaHopom BatanoBbiM.

KopoTEeo-BOJIHOBOE JIETO.

BbICTpO nponereny HacbiweHHbIe Co-
bl TUsIMK NETHUE mecsiubl 2009 T. oNisi one-
paTopoB KONNEeKTWMBHOW paanMocTaHUMmn
RKI9CYA pBopoBoro knyba "Hapexpa"”
YnpaeneHuss KynbTypbl U MOJIOOEXHON
MoNMTUKKM aoMUHUCTPaLmK ropona UpbuT.

B kaHyH neta 3akoH4Mnacb YETbIpEex-
MecsiyHasi paboTa crneunasibHblM Mo3biB-
HbIM B YecTb 150-neTHero obunes Halue-
ro 3emnsika-ypasbLia, NepBOOTKpbIBATENS
paoyo — AnekcaHpgpa CtenaHoBuya [lo-
rnoea, KOTopbiM oneparopbl CTaHLmu Npo-
Benu 6onee 10000 cBSIZel M BLIMOJHUIKU
YCNOBUSI HECKONIBbKUX K0BUNENHBIX paamno-
JIOBUTENBLCKUX AWMNIIOMOB.

N BOT yxe HacTano Bpemsi yrnakOBHI-
BaTb PIOK3aKu, rOTOBUTL nasnaTtku, cnaib-
HWKK, MHCTPYMEHT, obopynoBaHve ans
rnoeanky Ha OTKPBITHIA OYHLIM YemMnuoHar
Ypanbckon KontecT-rpynnel — "UCG", B
oomMHHaALaTeii pa3 MNpoXoamBLUIMA B
MoNeBLIX YCNOBUSIX APTUHCKOro paioHa
Hawewn obnactn. B 3TMx copeBHOBaHUSIX
HayanbHWK paguocTaHumm Buktop Yenyp-
HOW MPUHAN yYacTue B KadecTBe Cyabu, a
mactep cnopra AHgpen YenypHown — ore-
patop RKOCYA ¢ 1985 r., npepcraense-
Wit ropon, UpbuT, 3aHsa BTOPOE MECTO B
JIMYHOM 3ayeTe. A B uiofie OH B CocTaBe
KoMaHos YOMYpPTUU MpuHSAN ydactve B
OYHOM YemrnuoHaTe Poccuu, cocTosiB-
Lemcsi B [logMOCKOBbE, B KOTOPOM paHee
TPU pasa 3aHMMall NPUM30BLIE MECcTa, HO
Ha 3TOT pas yaaya 6bila Ha CTOPoHe Apy-
rnX yHaCTHUKOB, 1 KOMaHaa 3aHssa BOCb-
MO€ MEeCTO U3 BOCEMHaALATU.

MonopexHbit coctae RKOCYA Taioke
paboran B 4emMnuoHaTe, HO B KayecTBe

paboTe ro repenaqe

MauThl, 3aBPaLlanCh aHTEHHbI, 3aryaenu
BEeHTUNSATOPLI 064yBa ycunuTenei, 3acee-
TUAUCb MOHWUTOPLI KOMMbloTepoB. B 14
yacoB, B cy66oT1y, 15 aBrycra noabiBHOl
RKIOCYA/p 3a3Bydan B COPEBHOBAHUSIX.
OpnHOBpeMEHHO 3a TpeMs nepefaTiynkamm
B Te4YeHWe CYTOK, CMEeHAs apyr apyra,
paboranu onepatopbl. Cnasa bory,
rpo3bl, JIMBHU U KPYMHbIE Henonagku
MUHOBaNN KoJekTmB, 6eHanHa xsaTuno,
reHepatopbl oTpatotann 6e3 cboeB. 3a
CyTKu 6bina npoeepeHa 2001 cBA3b, 4TO
3HAYUTENBbHO TMPEBLILLAET pe3ynbTaTtbl
MPOLLILIX NIET.

MokazaH OTAWMYHLIA pe3ynbTat, WU
Heo6XoOMMO NEePEYnCIUTL BECh KOJJIEK-
TMB Y4aCTHMKOB COPEBHOBaHWI — onepa-
TOPCKUIM N TeXHUHeckuil. 3To — ceBeph-
noeyaHe A. bensies (RV9CTD), B. Hoeo-
cenoe (RX9COD), M. Hoeukos (UASCTT),
A. YenypHon (RA9CKQ) u wupbutyaHe

EE

4 ~k - N

Jlerom — pa6oTa B nosieBbiX YCAOBUSIX M0 NporpaMmme amrnoma RDA.

onbiTa U COBEPLUEHCTBOBaHUID TEXHUKU
Upbutckoii MonoaexHol cTaHumm U pabo-
Te B COpeBHOBaHMsX. C MIOHA Haudanacb
HanpsXxeHHas!, CriaHMpoBaHHas U pacnu-
caHHas 10 MeJloYel, MoaroToeka K pabote
B copeBHOBaHusX RDA Contest. Upeto y4ya-
CTUSl KOJUIEKTMBA B 3TUX COPEBHOBaHMSX
aKTMBHO nopaepxana HaYaIbHUK
YnpaeneHus KynesTypel U MONOAEXHOU
nommtukn C. KykapueBa, a MectoMm pJis
pacrofioXeHUs No3uuMm onpenenunu ¢
nobe3Horo paspelleHns aupektopa MY
"Cnopt-Typ” C. 3blpsHOBa TEPPUTOPUIO U
rjowaomM 03[0POBUTENLHOIO  nareps
"[pyx6a”, B BEAEHWUM KOTOPOro OHW HAaxXo-
nsites. [oToBuIIOCb BCE: MPOBOAA, MauThl,
aHTEeHHb!, KOMIMBKOTEPL!, CTOMLI, younure-
JM, nepepaloLlas annapatypa u MHoroe-
MHoroe aipyroe. JloctatodHo cKasarb, YTo
ONa NEPEBO3KM UMYLLECTBA U HJIEHOB
KOMaHAabl GBI 3a1eCTBOBaHbI [BE rpy30-
BbI€ U [BE JIEerkoBble MallmHbl. [leno oc-
JIOXHUIIOCH ELLLE U TEeM, YTO B flarepe oTcyT-
CTBOBasia 3JIEKTPOSHEPIus, MO3TOMY M-
TaTb annapaTtypy MpuLLIOCh OT MOLLIHBIX
reHepaTtopoB, 3a KoToptie 6ornbluoe cna-
cnéo pykoBoamTenio Upbutckoro Ynpae-
JIeHWs1 rpaxaaHcko 3awmThl 1. HopuublHY
1 paboTHUKY UpBUTCKOro panoHHOro otae-
na kynstypsl C. Bpybnesckomy.

Bonee uem apyxmecsyHas NoArotoBu-
TenbHasi paboTa 3aBeplLuMacb NepeBo3-
Kow 060pyanoBaHua B panoH benoi ropku.
Ero yctaHoBKa 1 HacTpoiika notpetoBanm
elle YeTulpe aHA A5 Toro, 4Tobbl B HeGo
B3METHyNMCb 4eTbipe 15-meTpoBbie

Heub paguo B Kny6e oTMeyaloT,
qyaenuTveM y crneunanbHbIM TOPTOM.

E. bynaHoB (RA9CMA), [l. bonblueBbix
(UASCMP), A. Kazanuee (RK9DO),
A. Jlebepes, I. MenkosepoB (RASCBC),
B. YenypHoi (RK9CR).

OuepenHoli mapadoH 3aBeplleH, Ha-
HYMHAETCH HOBLIM YYeOHBIN rof, Briepenm
HOBbIE COPEBHOBaHUS, 1 MOXHO NOBECTU
uTory 3a npoweniun yyebHulin rog. "OT
CEeHTSOPA — [0 CEeHTAtpA™ KONNeKTus
oreparopoB NpuHsn y4actue B 48 copes-
HOBaHWsX, MOKa3aB HeMmioxwe peaysbra-
TH: 1-e Mmecto — B KyBke Poccun cpegm
MOJIOAEXHBIX KOMaHp, 2-e Mecto — B
TenedoOHHOM YemnuoHate asnarckomn
yactn Poccuu, 4-e Mecto — B poCCUin-
CKOM MOJIONEeXHOM MepBeHCcTBe, 3-e
MECTC — B COpeBHOBaHusX "[pyx6a”, 1-e
mecTo — B "RDA-2009". i



CopeBHoBaHua "Mamarb — 2008™

3TUX COPEBHOBAHUSIX M0 CPaBHEHUIO C
npeabioyiiMmM YMCNO  Y4aCTHUKOB
BO3pOC/IO MPUMEpPHO Ha 20 NpOLIeHTOoB,
npuyeM MNpousoLsio 3To (4To 0COBEHHO
panyeT) B OCHOBHOM 3a CHET YBENUYEHUS
yucna y4acTHUKOB, paboTaBLUMX B MNaMsaTb
0 CBOMX [1PY3bSX U YUUTENAX.
B rpynne paguocTtaHumii ¢ oogHUM one-
patopom, paboTaBLUMX TONLKO Tenerpa-
¢om, nydwmm 6bin ApekcaHaop [aHuH

KnevimeHoBa Hactsi (2000 r. p.), Cugo-
poga Hacra (1999r. p.) " — RA3SI.

"TTAMSITB" — uHTEpEeCHbIN TecT, Bce-
r/1a 1o BO3MOXHOCTY MOAAePXVBaio yya-
CTHUKOB CBOUM CKPOMHBLIM MPUCYTCT-
BueM,

[MpusITHO, YTO Bbl, OPFraHU3aTopbi Co-
peBHOBaHWY OT Xyphana "Paauvo”, nog-
nepxuvsaete npectik CW B ommyve or

paz MHe JioBesiock paboTtarb clielu-
asibHbIM 103biBHLIM UQ70F B yecTsb 70-ne-
Ty oOpasoBaHus [laBnogapckoii obnac-
1. B KOHTecTe nosiBumch HoBble yyacT-
HUKY, K TOMY Xe OoJIbLUNHCTBO paboTtain
3a CBOMIX YillealnX y4dutesieil v ToBapu-
jeii. A camoe yanBuTENIbHOE, H4TO YXe B
KoHUe Tecta s npoBesi QSO ¢ Bonogeii
BWOAJ (ex UL7PHB). On pabortan 3a
Tpyiy (ex BL7PEQ), KoToporo s OT/in4HO
3Han. Bosogs, npunss Mod Homep 599
38/UN8PZ 43, nepecripocwi: UNSPZ ex
BL7 kakoti? 51 otBeTw: ex BL7PEG.

OK. 5 ero T1oXe 3Hasn! BOT 1ak mbl

(UA3TU) u3 HuxHero Hoeropopna, cpeoyu  MHOMX OpraHu3atopoB U ipy3eil MoJI0o-  OMSIHYIIN HallvX Py3ei. ..
patoTaBLIMX TOJNIbKO TenledoHoM — Bna-  gexu, nnoastumx Koponeii Tpena B KOHTe- BeuHoro rionieta B apuipe BceM ylies-
ovmup Basusk (USOYA) u3 YepHOBLIOB, @ cTax u Ha Auanas3oHax. flepexuvsn He-  wmm paavosobutensm! . — UNSFM (ex

cpeon paboTaBlimx Tenerpacdom u Tene-
¢doHom — Bnapummp KpasueHko (UAOACG)
13 KpacHosipcka.

Cpeou KoMaH[, KOUIEKTUBHBIX paavo-
CTaHUWi B TenedoHHON rpynne Bnepenu
6blnn papguonobutenu Knyba IoHbIX Tex-

CKOJIbKO BOJIHYIOLUMX MUHYT, a Kak TyT He
pas3BoJiHoBaTbes, Korga Ha 1Boe CQ Ha
7 My nopxoaur ko (UATFA). 3ro emy
40 ner Ha3aj s, KoTopbli pabotas o 3-i
Kareropun Ha 6[13C, BCTapfieHHO#W B
aHepKy OT OCLITIOYHOMO filliiKa, 3aBu-

UL7FJH, UL8PM, UN2PM).

"MpuBetcTByio XypHan "Paavio™! I0puii
bopucosny MAPHYK (UWIWZ) — neren-
napHbii DX-men, yyactHuk Kypckoi
OuTBbI, MPOCTO 3aMeyaresibHbli YesloBex,

HWKOB "TOPM3OHT" XapbKOBCKOTO rocy-  J0Bajl v NPenesoM Movx MeyTaHni 6bu1o  SK B 77 5ieT — cBeTsiasi eMy naMsiTh... . — L]
napctBeHHoro aemanpennpuatna (UV2L), caenars [1/1-66. Janblie — onistb-rakv Ha ~ RU9WZ. )
a B CMeLlaHHoM noarpynne — onepartopsl  CQ noaxoant fepmar (UASGM) — yun- E
RZ9UWZ un3 nocenka Kas KemepoBCkoW — Tesib M BociuTaresb He OJHOMo rokosie- "Hello dear om, here is my small log for
obnactu. HusT KOPOTKOBOJIHOBUKOB, emy rio 80, Ho  the "MEMORY LIVES FOREVER" Contest: =
ero CW 3Byunt 3afjopHo 1 6ogpo, kak u A very interesting contest to remember (o]
Mo Tpaguumu npuBOAMM OTKIMKW  npexge. A, ckaxem, U3SDI — B ceon 90 the good friends... Best regards for eve- 1
YYaCTHUKOB 3TUX COPEBHOBAHWIA. pabortaer B KoHrecTax, paii bor mMHe  ryone over there. " — ON3ND. |
J0XuTb A0 Takoro. CamMomy MOJIOAOMY — ("MpyBeTCTBYIO, AOporve apysbs. Bor
"Pabotasm B namsars bapuwHopa Ba-  RA3DXG scero 12... ". — US8SMX. Mol Hebosblloli oryeT 00 yyacTuu B (@)
neHtuHa lNaHteneesnya ex RASSR — nep- copeBHoBaHusiX "llamsate”. OYeHb uHTe-
BOrO Ha4alibHyiKa KOJIEKTUBHOW CTaHLWm " NpuHsT ydactve B COPEBHOBaHWSIX — PECHble COpeBHOBaHusl, YToObl BCIIOM- O
1988 r. B 90-x rogax Konnekineka 3akpul-  "[lamsaTs” yxe B Tpertuii pa3. XodeTcsi  Hutb [OOpbix apy3ei... Camble [obpbie [43)
nack; Obiia py paioHHOM PaanoKiybe  Bblpa3uTb CBOIO NPU3HATENbHOCTL BCEM,  IOXenaHusi Bcem”). n
. Kacnmosa. B Hactosijee BpeMsi 3T0T  KTo paborall B KoHTecTe! VI xoTb pesyiib- W
no3bLIBHON fipuHaanexur IOHoweckoMy  Tar Mol HEBLICOKWH, 51 lyMaio, YTO Kak pa3 B npuBefeHHbIX utorax ykasaHbol no N
pannoknyby "MEYTA" cena TokapeBo. B 3TuX COPEBHOBaHWSIX [J/laBHOe@ He  rpynnam: MecTo, MO3biBHOW, MO3biBHOM
Pabotanu KanycrtuH Masen (1999 r. p.),  pesynbrar, rapHoe — ydacive. Ha ator  SK, uMcro cesizen, pesynbrar.
o d vy w
UToru copeBHoBaHuil "Mamarte — 2008
(no noprpynnam — MecTo, NO3bIBHOM, NO3bIBHON SK, yncno cBaseil, YUCNO OYKOB)
SO SKCw 12 UTBJCE UT5JBP 58 5637 18 RWOUM UAOUT 54 5610 9 RKAYWO RA4YM 32 2869
1 UASTU 4LIFB 163 16285 13 RK3QZ RL30OF 58 5488 19 RWOSZ UASSX 50 4931 10 RZ4AWB U4AA 18 1698
2 RAOAA RACAFL 130 13205 14 RZ6YZ UAIJC 56 5356 20 RAOAY RAOASB 58 4444
3 UA9ACOL UA9ARR 127 13135 15 EV6A  U1SZ 54 4901 21 RVGYK UASDE 44 4221 | MO SK MIXED
4 RUSWZ UWIWZ 130 13004 16 UT2LU  UXILZ 49 4684 22 RABXV RABXE 39 4111 1 RZOUWZ UASUU 214 20715
5 RVALC UA2DM 102 10436 17 RABXPG RABXNP 47 4523 23 RWOSP UAOSLT 32 3205 2 RKICWW RWSQN 187 18162
6 UASFGJ RUSGD 114 10400 18 UA2FA UA2AW 48 4470 24 RUSDU RKSDQ 31 3102 3 RW3WWW RW3WL 161 16736
7 RWBAHO RK4HD 100 10377 19 UASXAL RATAES 44 4312 25 UAGADW RWOON 28 2872 4 RK3DXZ RD3FM 163 15560
8 UN7FW UN8SBF 95 9377 20 RAQUAD UASVB 41 4158 26 EWBMM EWBOB 28 2835 5 UR4AWL UBSAAJ 85 8426
9 UASUCK RUSVA 90 9133 21 UAQWNZ RWOWF 41 4043 | 27 UAIFA UAIAB 30 2762 6 EW8ZO EWBOS 53 5139
10 RNINW RNINBB 82 8043 22 RKOALD RX9AOM 40 3914 28 UA9XGC UA9XO 14 1352 7 UASUWM UA9VB 54 4674
11 YLecv  vLam 83 7881 23 RV3AZ RA3ABT 42 379 29 RABXB  UABXE 3 203 8 RZ3DXG USDF 39 3736
12 RWOAJ RL7PEO 78 7558 24 BWEXX UABXE 36 3455 9 RKOLWP UAOLRN 22 2198
13 UASCM UASCF 74 7545 25 EWIOT EUIDU 38 3406 | socw 10 RKOSZZ UAOSLT 21 2128
14 RZ9OJ UAQUSA 74 7491 26 RVSLZ  USLA 36 3299 1 USBMX 71 7442
15 RUSUW UA3UCF 69 7442 27 BN3FY UAIDZ 33 3128 2 U3DI 56 5399 SO MIXED
16 RV3FD  U3AB 73 7377 28 RAGY) RABYM 26 2468 3 UABHFI 37 3939 1 RG3K 214 21649
17 UTOYC UTOYA 66 7250 29 RUBYZ UASARA 26 2346 4 UABWT 45 2821 2 RZ9OO 133 12697
18 RKBAX UWBAU 72 7247 30 RV3MR U3MF 19 1855 5 UAIACB 27 2726 3 RW3AI 115 11625
19 UASCBM UASCT 51 7076 31 RAGWIQ RZOWIT 20 1848 6 UA9XBJ 20 1909 4 RVOCVA 70 6960
20 RWAAD RV4AQ 78 7054 32 475KZ 4X4CD 10 850 8 RABMS 14 1446 5 RWBBD 59 6344
21 RU3UAG UA3UAX 68 6985 33 RAOUCT UAOVO 6 489 9 YL3DX 12 1256 6 UA3YM 49 4473
22 EVBZ UCoWP 68 6886 10 UAICEG 10 1011 7 UUIJE 42 4363
23 RA3BQ UW3HR 64 6792 | SO SKMIXED 11 UAIORL 10 983 8 UASMD 26 2646
24 UABNZ UIBLAG 65 6551 1 UADACG UAOANM 143 13930 10 RX0QA 14 1298
25 RVICQ RAICPI 65 6446 2 UTZNW URSNA 140 13747 | MO SSB
26 UU2JA UBSSP 61 63006 3 RAGYDX UABYY 136 13641 1 RK3ZWU 134 12315 SO SSB
27 UASFEX RZ9FA 57 5702 4 RN4SS RN4SA 114 11205 2 RKOJWY 100 9704 1 RA3DIC 80 7397
5 RZ4ACWW UA4DF 105 10307 3 RKOJXO 67 6453
SO SK SSB 6 RA9JM UWOTM 97 9806 4 RZOMXI 46 4066 MO MIXED R
1 USOYA  URBVAZ 128 12469 7 RKINA RKINBB 89 9224 5 UVBEEO 13 938 1 RKOCYA 154 15823 :E
2 RN3GA UA3LX 110 10455 8 RAOUF UAOUT 97 9155 2 RK4HYT 148 15142 =
3 UABYN UABYP 85 8409 9 UA3QG UA3ZP 90 8757 | MO SKSSB o
4 RX9FR UASOFE 74 7387 10 RWAAA/9 U4AA 83 8704 1 uvaL UTBLL 132 12998 | SWL =z
5 RAYSPF RA9SPV 71 7156 11 RUSUG UASUCJ 81 7840 2 RK3DXS U4IL 132 12542 1 R3A-847 162 17003 s
6 RASRR UASQCT 72 6924 12 RU9SM UWOTM 74 7675 3 RK3SWS RA3SR 133 9722 2 US-Q-73 73 7042 =
7 RASSF RA9SAA 66 6850 13 RVOMZ UAOAU 70 6920 4 UNBWA UNTIH 70 6845 =
8 RVOWP UWOWK 62 6243 14 UASWOB RWOWF 61 6475 5 RZ4PXF RA4PUY 67 6542 | CHEKLOG N
9 RZ9UGN UASUSA 64 6110 15 RA1QO  U1SK 64 6465 6 RKOXWA UAOXLI 59 5434 | RK9SXD. UA9OZ, ER2RM, UAOCNX, S
10 UASTGA UA3TB 60 6083 16 UA4HAZ UAOSB 58 6043 7 RZ3DZI U3DF 54 4843 | UASWI, UA9JDA, UABYIM, RUSSE, ©
11 RVAAE UASAC 60 5958 17 UAOSFM UAOSP 60 5950 8 RK3VXL RV3YJ 42 3855 | UAANAL, UATCUR, UX2lJ, RVOUF. 1
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KB ycunutens mowHoctv "boeun”
Oner MNJIATOHOB (RASFMN), r. Mepmb

YCVIHI/ITEJ'Ib, ero cxema npegncraeneHa
Ha puc. 1, cobpaH no cxeme ¢ 06WmM
katonoM. B pexume nepepauv curHan c
TpaHcueepa (HeoHXoOuMOE HarnpsiXeHue
B0O36yxaeHus nopsaka 30 B) yepes Bxoa-
Hoe rHe3po XW1 u kongencatop C1 no-
CcTyrnaeT Ha ynpaBnsiowylo CETKy Jlamribl
VL1. Peauctopel R1—R20 cnyxat akBusa-
neHToMm Harpy3ku S0 Om 40 BT, o6ecneum-
Basi COrnacoBaHue YCUINTENA C TpaHcuBe-
pom. Ha ynpaensioulylo cetky namnel ye-

MPOXOXAEHUS CUrHana 4epes ycunutens
npu HaXaTtuu negann NN TaHreHTol.

B KOHCTPYKLMW NpesycMoTpeHo npu-
HYAUTESIbHOE OXNaXAeHWe aHOOHbIX UC-
TOYHWKOB MUTAHWUS W Jlamrbl C MOMOLLBIO
BeHTUnsTopoB M1 1 M2 cooTBeTCTBEHHO.
Mepeknioyatenem SA4 MoxHO BblibpaTb
MHTEHCUBHOCTb OXJTaXAEHUS.

B 6noke nutanus ycunutens (pmc. 2)
NPUMEHEHBI TPU CETEBBLIX TpaHchopMaTo-
pa: T1 u T2 — gng nuTaHna aHogHOW Lenu
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Puc. 1

pe3 noacTpoeyHsln pesunctop R21 v pgpoc-
cenb L1 noctynaeT oTpuuarensHoe Hanps-
XeHue cMeLeHus. Tok NoKosa namnbl ycta-
HaBnvBaioT B npeaenax 150...200 MA.

AHopgHOW Harpyskown namnsl VL1 cny-
XuT MN-KOHTYP C NapannensHbiM NUTaHn-
&M, COCTOSALUMI U3 NEPEeMEHHBIX KOHOEH-
catopos C7, C8 u karywek L4—L6. Ha
avanasoHe 160 MeTpoB napannensHo
koHpeHcaTopy C7 nogknoyaeTcs nonon-
HUTENbLHLIN KoHgencaTtop C13.

Crnepyet 06patnTe ocoboe BHUMaHWe
Ha Hafn4Me B Lenu 3KPaHHOW CETKN nam-
nul pesuctopa R22. OH ycTaHaBnuBaeTcs
HEMNoCPEenCTBEHHO Ha NaMnNOBOW MaHenu.
Kak okasanoce Ha npakTuke, MHorue
panuonobuTeny ero He CTaBsT, U 3TO Cy-
XUT UCTOYHUKOM HeratuBHoOW uHpopma-
ummn 06 3TOoN namMne, a KOHKPETHO, O
HeyCcTon4MBOlM paboTe kackaga v Beixone
M3 cTposi ctabunusaropa HanpsXeHws
3KPaHHOW CETKW, €Cnuv TakoBOW npume-
HReTCS.

YnpaenaioT pexvmamm paboTsl yeunm-
Tens (RX/TX) pene K1 v K2. 1ns nx Bkoye-
Hus uens "Ynp. TX/RX" cnepyeTt coeamHnts
c obuwwumM nNpoBOLOM Hepes3 nejanb Unu
TaHreHTY.

Mepeknioyatens SA2 B nonoxeHuw,
rnokasaHHOM Ha cxeme (puc. 1), 6rokupy-
eT paboTty pene, uckioyas BO3MOXHOCTb

OxoHvaHme.
o . -"c.o

namnsl, T3 — ana nutaHus BCex ocTallb-
HbIX Lener. ABTOp UCMosib30Ban roToBbLIe
HaMOTOYHbIE y3/bl (TPaHcOPMaTOPLI),
6e3 NepemMoTKu.

WCTOMHWK aHOOHOrO HanpsiXeHus co-
CTOMT ©3 BOCbMM CaMOCTOSITENbHBLIX
Buinpamuteneii VD1C1R1—VD8C8RS, co-
€OVHEHHBIX nocnenoBaTensHo. MuHyc
aHO[HOTO BLINPSMUTENS HEPE3 PE3UCTOP
R, nopxnioydeH K obemy npoeoay (kop-
nycy). Peauctop R, CnyXuT LWyHTOM Npu-
6opa mnamepeHusi aHogHoro Toka PAT.
BknodeHne aHogHbIX TpaHcgopmMaTopoB
BulK/lo4ateneM SA2 BO3MOXHO TOMbKO
rnocne Toro, kak 6yaeT NnoaaHo NMTaHue Ha
TpaHcgpopMaTop T3 Buikmovatenem SAT.

MCTOYHMK NWUTaHWA CETOK fnamrbl, ee
Hakana, a Takxe ynpasnaLwmx pene, Bbi-
nonHeH Ha Gaze yHUPpULMPOBaHHOIO Te-
nesnsMoHHoOro TpaHcdopmartopa TC-180.
YTo6bl NONHOCTLIO peann3oBaTh 3HEPreTh-
4eckue BO3MOXHOCTU TpaHcgopmaTopa u
He NoABepraTh ero nepeaeske, BouinpsaMm-
TENM 3KPaHHOTO HaNPSXXEHUs U HanpsiXxe-
HUsi cMetLeHnst cobpaHsl Mo cxeme yasoe-
HUA. SKpaHHOE HanNPsXEeHWe CHUMAaEeTCs C
rocnenoBaTesisHo COEANMHEHHLIX 0BMOTOK
5—6, 5—6', 7—8 (60 B+60B+44 B
=164 B), a HanpsxXeHne CMELLEHVs — C
06moTkmn 7'—8' (44 B). HakanbHble 06MOTKM
TpaHchopMaTopa BKO4YEHbI NOocnenosa-
TensHo. [Be obmotkn 9—10 u 9'—10°
(6,3 Bx5 A) obecrneuvBaloT nuTaHWe Haka-
na namnsl MNY-74B, € HUX Xe Yepes 0aHOoMNo-

nynepuoaHeli BulnpamuTens Ha VD14, C14
HanpsXeHue NocTynaeT Ha cTabunnaarTopsl
Hanpsxenus DA1 1 DA2, ebigalowme Ha
BbIXOZ1€ HANMPSAXeHUsi COOTBETCTBEHHO 9 1
12 B gns nutaHmns BeHtunsaTopos. C Tpe-
Toelt 06MOTkM 11'—12" HanpsxeHue
(6,4 Bx0,5 A) noctynaet Ha ogHononyrne-
puopHLIn Buinpamutess VD13, C13, koto-
puih obecrieunBaeTt nutaHue pene K1 n K2.

Annapart BeINoAHEH NO MOAYBbHOW TEX-
HOMOrMK, Kak U npeablaylime KOHCTPYK-
umm astopa [1]. PoTorpacdmn mopynen
npvBeaeHsl Ha 2-1 ¢. 06A0XKN.

KoHcTpykuus mopyns cob6CTBEHHO
YCUUTENS aHaNorM4Ha paHee OnuMcaHHo-
my mopynio yeunutens “"Komangop” [2].
BHyTpKW MOAyns yCTaHOBAEHL! PE3UCTOPLI
R1—R21, ppoccenb L1, pene K1, a takxe
6nokMpoBoYHbIE KOHAeHcaTopsl C2—C5,
npunasiHHble HeNnocpeacTBEHHO K Mpo-
BOAHMKAM, YEpe3 KOTOPbIe NogalTcs Nu-
Tarwme Hanpsxenus. JeduumtHole npo-
XOOHbIE KoHAeHcaTopbl 6bln 3aMeHeHb!
6onee pacnpocTpaHeHHsiMn KCOT-5I
6800 n®dx500 B, ¢ koTopsiMM MOaynb
paboTan Takxe yCTON4MBO.

AHopHbIM ppoccenb L2 3akpenneH Ha
BHELUHEM 6OKOBOW CTEHKe Moaynsi ¢ no-
MOLLIbIO ABYX MAACTWUH U3 OprcTekna Ton-
LWuHoWn 6 MMm. Moaynb kpenuTcs K Laccu
BMHTaMn M4 ¢ nomowslo AopaneBbIxX
yronkoB. [1na oxnaxaeHus namnst npume-
HEH KOMMbIOTEPHbIM BEHTUAATOP AVaMeT-
pom 120 mm.

Mopynb lM-kKoHTypa Takxe umeer 3a-
KOHYEHHYIO KOHCTpYKUUIo. KoHpeHcaTops!
C7 v C8 cMOHTMPOBaHbI Ha MNacTyHe 13
anioMUHUS TonwmHom 2 mMm. Ha koHpeH-
caTopbl CBEPXY YCTAHOBMEHA NacTuHa U3
oprcTekna TonwmHom 6 MM, Ha KOTopoW
pacrnonoxeHsb katywkm L2 v L3. Karywka
L4 3akpensneHa HENnoCPeacTBEHHO Ha
waccu ycunutens. Mopgyne [-koHTypa
KPENUTCS K LLACCH LUeCTbio BUHTamm M3.

Mopayns nuTaHus cobpaH Ha Lwaccw,
MU3roToB/IEHHOM M3 (daHepbl TONLLMHOW
10 MM, npenBapuTenbHO OTWAMGOBAH-
HOW W 3arpyHTOBaHHOW. AHOOHbIE TPaHC-
¢dopMaTopbl NOMeLLEHbl B KOpob 13 ¢aHe-
pbl TONWWHOM 6 MM. BepxHasa Kpeblllka
3TOoro kopoba M3roToBnNeHa ua oprerexkna
TonwwuHon 6 MMm. Ha Hel cobpaH Bbinps-
MUTESIb aHOLHOTO HANPSXEHUS.

B Topue kopoba CO CTOPOHLI 3agHen
CTEHKM YCUIUTENS YCTAHOBJIEH KOMIbIO-
TepHLI BeHTUNsATOp AuameTpom 80 MMm.
OH OCyLLECTBNAET MPOTHAXKY BO3gdyxa B
kopobe, 4eM cywecTBeHHO oGneryaet
XW3Hb aHofdHbIX TpaHchopmaTopos. Ha
3TOM Xe LUAcCU PacrofioXeH TpaHcdop-
matop TC-180, HenocpencTBEHHO Ha KOTO-
POM 3akperyieHa nnata BouinpsMuUTeNen
nuTaHus CEeTokK, pene u ctabunmaaTopos
NUTaHUst BEHTUIATOPOB.

OuveHb HemanoBaxHaa aetanb! Tak
KaK B 3TOW KOHCTPYKUMU ONOK nuTaHus
CMOHTUPOBaH Ha OepeBsHHOM Llaccu, TO
06sA3aTeNbHBIM YCIIOBUEM SIBJISIETCA 3a-
3eMJIeHMe METaIMHECKOW apmaTypsl ce-
TeBLIX TpaHcdopmaTopoB. CoenmHaTs ap-
Matypy TpaHc@OopMaropoB C KOPNycom
YCUINTENS CriefyeT MeOHbIM MHOTOXUITb-
HbIM MOHTaXHbIM MPOBOAOM OUAMETPOM
2...4 Mmm.

Yeunutens cobpaH B ropu3oHTa/IbHOM
kopryce oT koMnbtoTepa (desktop). Kop-
nyc coenaH w3 KauyecTBEHHOM cTanu u
MMEET JOCTaTOYHYIO XECTKOCTb. Ho ana
MOBLILLEHWS NMPOYHOCTU KOHCTPYKLMK, TaK
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HOW 1 MM, NPUMAAHHLIM

C BHYTPEHKEW CTOPORBI

3TON NAHENV MOLHBIM
7t nasfbHUKOM. B 3ToM
nUCTe  NPOCEEPSIEHB!
TPy OTBEPCTYS AWAMET-
POM 6 MM, YEPEe3 KOTO-
pLie NPONyWEHL 0CKY
NEPEMEHHHBIX KOHGEH-
catopoB [-koHTypa ¥
NEPEKIIoNaTENA guana-
3oH0B. Cnesa U cnpasa
OT &TUX OTBEPCTUI NO
LUEHTPAaNLHOM oK1 Npo-
CBEP/EHH OTBEPCTUA, B
KOTOPbIX Hapesaua
pessba M3. Yepes atn
OTBEPCTUA BUHTaMM M3
C NOTAWHOWN FONOBKOW K
nadeny KPEenaTCR Luka-
bl OpPraHoe HaCTPOEK
{Lunnbavn).

B neBoli CTOpoHE ne-
peaHen naHenn JexT-
PONOB3UKOM BHPE3AHO
NPAaMoyronsHOE QTBEp-
cTue, B KOTopoMm Byger
£z yCTaHOBREHa nnata c
ZA npubopaMn — namepu-
' TeneM TOKa auwoga W
WUHOWKATOPOM BbIXOAa, 8
TakxXe GABOEHHbLIN ceTe-
800 BuHUIOHaTENL SAT 1
SA2. lNnara mHaMKaTo-
[POB U3roTOBREHA U3 0F-
HOCTOPOHHE GONBLIVPO-
BAHHOIO CTEKNOTEKCTD-

£ut
ZA

17
15

08

§800

KaK MCTOYHUK MUTAHWUSA YCUNUTENA TAXE-
NbIA, NEPEIHAR W 330HASR NAHeW KOPnyca
CTAHYTH MEXAY COBOM CTaNbHLIMM CTEPX-
HSMU AMameTpom 12 MM, B TOPLAX KOTO-
PbiX NPOCBEPNEH OTBEPCTUN W Hape3axa
peasHa M4. Hencnonb3ayemMue oTBepeTun
B JOHHOW YacTM KOPNyca 2aKpPbiTel Nonm-
3PUPHON aBTOMOBMABHOM LUNAKNEBKON
CO CTEKNOBONOKHOM W 33LUNMQOBAHBI.
OKHO € npaBoi CTOPOHLI MepesHerit
MAHENN 38KPBITO CTANLHBIM NNCTOM TOSLLM-

nmTa. Ha Heil yctaHoBs-
NEMb) BBE U3MEPUTENL-
HElE& FONOBKU OT KMTan-
CKWX TecTepoB. Ux wrar-
HBIE LUKAMB YOANEHH ¢
YCTAHOBNEHH  HOBLIS,
SA2 \ M3rOTOBAEHHLIE € NOMO-
LLBHO KOMNBOTEPA.

73 B nepepren dans-
na{en HanpPoTUB MHEK-
U3 KaTOPHBIX NPUBOPOE BbI-
24 pe3aHo NMPAMOYroneHoe

| OTBEPCTHE, K KOTOPOMY
7 C TEINBHOW CTOPOHBI CU-
/IMKOHOBBIM  FrEpMeTn-
KOM (PWKIEEHO TOHWU-
poBaHHOE cTekne. Ha
danslunaqen yecTaHoB-
NeH TOMBKO 0AMH ryHK-~
UMOHAIIBHEIA SNEMEHT —
1 PEMYNSTOP SYBCTBUTEND-
HOCTU MHOWMKATOPa Bbi-

SA? xopa. QanblnaHens yc-
TaHaBNUBAETCA Nocne

1 OKOHUATENbLHOW CHOPKY

w2208 YCUNUTENa v 3akpenns-

£TCA HA NaHenNu LWaccu
NATHO LITATHBIMW BUH-
TAMU-CAMOPE3aMA N3-
HyTpu. TyT npugeTtcs
nonoTete!

Ha 33AHEN CTEHKE KOPNyCa YCUIuTens
YCTAHOBAEHH BbLICOKAYACTOTHLHIE Pa3db-
£Mbl, KONDAKKU NPeaoxpaHuTenen, nepe-
KAIOHATENN PEXUMOB PaboTH yCUAMTENS 1
BEHTUNATOPOB, Pasbem NOaKIKYEHUA
LLenu ynpaBneHus.

B BEpXHEN KPLILLKE KOPMYyCa Hag nam-
now BHLIPE3AHO KBAAPATHOE CTBEPCTUE W
Yepe3 NPoKIaaKy w3 QarHepsl TONWMHON
8 MM yCTaHoBneHa 3atliMTHAR PeweTka
™A "Xamo3u” Tak, YTOBH TENnLin B8O3-

AyX BLIXOAWN B CTOPOHY THNEHOW CTORO-
HBl YCUIUTENs.

B kayecTBe HOXEK KOpNyca ycunutens
NPUMEHEHB MEGENBHBIE NAACTUKOBbLIE
Koneca B MeTannuydeckon obovme. OHu
NO3BONAIOT MPUNOGHSATL YCUAUTENE HA
30...40 MM HAR NOBEPXHOCTLIO, HA KOTO-
PO OH YCTAHOBAEH, U MOHU3UTL WYM BO3-
AYLUHOIC NOTOoKa Ha BXoAe BeHTunaTopa. U
Tak KaK Bec yewnutens npubnmxeH k 20 kr,
C MNOMOLLBLIC 3TUX KONEC Ef0 MOXHO, HE
NOAHUMARA, NEPEMELLETL B HYXXHOE MECTC.

MOLWHOCTE @HOAHOMO TPaHCHOPMATOPE
BomkHa Buitb ve meHee 500...600 BT, u oH
AonmkeH obecnesnBaTe Hanpaxenne 1300...
1800 B npv Toke He menee 400 mA. 3pecs
MOXHO TIPUMEHUTb  YHUDULMPOBAHHLIE
TpascGopMaTopsl Cepun TA, Hanpumep,
TA267—271, TA275—280, TA282—287.

Bce NOCTORHHLIE PE3UCTOPL! B KOM-
cTpykwimn — MAT-2, noacTpoesHi pe-
suctop R21 — CMN4-2Ma.

Apoccens L1 — cranpaptisin AM-0,2
500 mklh. AHoonuin apoccent L2 HamoTaH
Ha TEKCTOMWTOBOM Kapkace OWaMeTpoM
12...14 mm niposogom M3B-2 0,5...0,7.
Yucno sutkoB — 130, nocneamme 10 BuT-
KOB © MNPOrpecCUMBHBIM LIAroM. AHTUNE-
paa3uTHEIN apoccens L3 — 3 B1UTka Npoeo-
na N3B-2 1,0, HaMOTaHHLIX C LIAroM 4 MM
Ha peauctope MNT-2 50 — 100 Om.

Katywka M-koxTypa L4 — 6eckapkac-
HaRA, HAMOTaHa NOCEPEOPEHHBIM MEAHBIM
NPOBOACM OMEAMETPOM 2.5 MM Ha onpaBke
aameTpom 30 MM, O1B0ALI OT 2-T0 1 4-ro
BUTKOB, CHMUTan OT BHIROAA, COEOMHERHOM
T kaHpeHcaTtopoMm C7. Katywka LS HamoTa-
Ha BUTOK K BUTKY nposogom M3B-2 1,0 va
kapkace aMamMeTpoM 40 mm. Yucno Bur-
koB — 40, otBoAgL OT 12-ro v 30-ro BUTKOE,
CHUTaA OT BLIBODA, COSAMHEHHOTO € Ka-
wywkon L4. Kamywka L6 HamoTana BUTOK K
BUTKy npoBogoM MOB-2 1,0 Ha xapkace
pouameTpom 30 mm. Yucno Butkos — 17.

MepekmoyaTens avanasoHoe SA1 —
wetowHore Twna. Pene K1 — P3CS54
{ucnontenve XMN4.500.012-01} vnn ava-
JNOTWYHOE € OBYMA rpynnamy nepexnio-
HaIOLLMX KOHTaKTOB Ha pabouee Hanpaxe-
Hue 24 B. AnTenHoe pene K2 — ot paguo-
ctaHuuy PCUY, HO MOXET GhiTh 3a8MEREHO
PENe [pyroro TMNAa € KOHTaKTaMu, 3aKpen-
NEHHBIMM HA KEPEMMKE.

Konaencatop €5 — 3300—6800 n® na
5 kB, xoxgercatop C6 — 1000—2000 nd>
Ha 5 kB. Mepemertuin kongencatop C7 —
ABYXCEKUMOHHBIW, OT PaguonprEMHWKa
"BANTUKA", ¢ yAANEHHBIMK YEPEI OOHY
nnacTyHamm cratopa m potopa. Ero cexumm
coefuHeHn napannensHo. Kongewcatop
C8 — tpexcexkmonnbii KME ot craporo
NaMMOBOTO PaAHONPUEMHKKA, Y KOTOPOro
TAKXE NPOPEXEHBI NIACTUHK CTATOPa U PO-
TOPA, 8 CeKUMN COEANHEHHI NapansensHo.

BoamoxHo, noTpebyeTcs KOppexkTh-
POBXa 3NEMEHTOB BbIXOAHOW KOHTYPHOW
cucTemsl, NoaGop OTBOOOB KATYLLEK MK
OOKNIOYEHNE OOMONHUTENLHLIX KOHOEH-
CaTOpOB, AR 4Y4ero nepexnyatens SAl
VIMEET BTOPYIO raneTy.

HECKoNeko CnoB ¢ CUCTEME OXNaxIe-
HUA NaMnNel. B ycunutene NpumeHeHs Kom-
MNBOTEPHLIE BEHTMAATOPK ¢ BECKOHTAKT-
HeliMU DBuraTenamu. Ha awanasovax ot 21
Ao 28 MIy B pexumMe HaCTPOMKM BO3MOX-
HA OCTaHDBKA BEHTUNATOROB, HC Namna
NepeHocuT 310 ABneHve Gea npobnem
Npu paboTe Ha 3TUX AMENa30HaX B PEXUME
SSB BEHTUNATOPH OCTAHABAMBATLCH HE

JONVVAS

MEBED O — .0MTTvd.
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ycnesaloT. Beina npepnpuHaTa noneiTka
cpenatb 3alUTHbIA 3KpaH Hag ABUraTesiem
CO CTOPOHbI NIaMribl U 3a3eMNnTL ero. JAta
Mepa okasanack 3pGEKTUBHON B NMOSIOBU-
HE C/ly4a€eB, BUOMMO, ECTb Kakue-TO KOH-
CTPYKTUBHBLIE OCOBEHHOCTU BEHTUINTOPOB
pas3nuyHbiXx GUPM un3rotosuTenein. Hau-
NYHLWMIA BaPUAHT — 3TO KOMIMBIOTEPHbLIE
BEHTUNIATOPLI CTaPbIX TUMOB Ha KOJIIEKTOP-
HbIX gBuratensx. Bentunatopsl Ha 220 B
50 'y, cepbe3HbIX MHOCTPaHHBLIX NPOU3BO-

pyTeneii MEIOT COOTBETCTBYIOLLYIO LIEHY,
4TO CYLLECTBEHHO CKasblBaeTcs Ha cebe-
CTOUMOCTU yCUNUTEns.

Cxema vHpukaTopa BbIXOQHOro Hanps-
XeHusi He npusopguTcs. OHa NONHOCTLIO
COOTBETCTBYET CXEMe, onmcaHHo B [3].

NUTEPATYPA

1. MnaronoB O. KB ycunutens MOLLHO-
ctu "Katet". — Paawo, 2008, Ne 6, c. 54—57.

2. NnavoHor O. Moayne BbIXOOHOrO
Kackapa ycunurens MmowHocTu. — Paavo,
2009, Ne 3, c. 58, 59.

3 MnatoHoB O. AHTEHHLIV TIOHEP. —
Paawo, 2009, Ne 8, c. 58.

Or pegaxuwy. MonpobHo npovecc u3roros-
NEeHUs ycunutens otobpaxeH Ha GoTorpapunx,
pasmeLteHHbix Ha FTP-cepBepe xypHana no agpe-
cy <ftp://ftp.radio.ru/pub/2009/11/boyec.
zZip>.

Pepnakrop — C. Hekpacos, rpagpuka — 0. AHppees

Tlucoumo € mypnas " Paquo”

Bce Havanocb Nnocne Toro, Kak s npu-
obpen TpaHcueep. Y Mo€ero (M y MHO-
X BPYrmux) KOHTPONLHLI TPOMKOrOBOPU-
TeNb PacrofioXeH Ha Kpbilwke. [na Hop-
MaJIbHOrO NPOCAYLUMBaHUA Nepeaay npu-
XOOWNOCL 3HA4YUMTENbHO YBEenuuuBaTb
rPOMKOCTb 3BYKa WK CTaBUTb HAKJIOHHLIN
3KpaH-oTpaxatens, 4Tobbl 3ByK "HE yXO-
aun B notonok”. O6a BapnaHTa MHEe ABHO
HE MOHPaBUANCBL, U A PELLUM BOCMONb30-
BaTbCH PEKOMEHAALMSAMI NPOU3BOAUTESNS
— KyNUTb BHELUHWI MPOMKOrOBOPUTESL C
conpotuBneHvem 8 OM u auddysopom
[OVMaMeTpoM He MeHee 4 OloiMoB. Takoro
A HE Hallesl, a KYMNuil KOMNJIEKTHYIO Napy
aBTOMOOWMIILHLIX KOSIOHOK No 4 Om kaxnan
1 OMamMeTpoM OKono 8 cM.

Bkniounn wux cuHdasHo nocnegosa-
TENBbHO U MOAKIIO4YMA K TpaHcueepy. He-
MHOr0 MO3KCNEPUMEHTUPOBAB, A Hallen
U191 HUX roaxogsilee MecTo (oavH no3aau
APYroro v HeMHoro Beitue). [1na mens 66110
BaXHO, 4TOOLI OHM "cMOTpenu” Ha onepa-
TOopa u 661K OT Hero Hepaneko. Ho Bckope
OHW MHE HarNoMHUIW, 4TO A y4uTenb Guan-
k1 1 B npupope cyuwecteyer MHTEPODE-
PEHLIUS, 0 koTopoW s B TO BPEMS AaXe U

He ayman. NepemelLas OauH U3 rPOMKOro-
BopuTenen, 4Tobbl HaUTU eMmy nyuliee
MECTO, §l 3aMETUI, HTO YPOBEHb OOHUX CUT -
Has0B MOXET 3Ha4YMTesNIbHO BO3pacTaTb
WU yMEHbLLATBLCA, B TO BPEMS Kak apyrue
CUrHasbl NponaaaroT UM BO3pacTaloT.
¢iBneHve noppobHo onucaHo B Kypce
"OU3NKA™ 3a 11-i knacc. HanomHio, 410
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Konowrra 1

Kononka z

ecnv pasHoOCTb Xoda BonH ByneT pasHa
LesIoMy H4uCNly OJVH BOSIH, TO CUrHanbl
GynyT ycunueaTte Apyr Apyra, a ecim He-
YETHOMY 4MCIY MOJIOBMH A/AMH BOJSIH, TO
ocnabnaTb (CM. PUCYHOK).

MpuBeny npumep AN 4aCcTOTh CUrHa-
na 1000 u. Ana Hero anvHa BoMHLl B BO3-
ayxe — okosno 34 cm. Ecnv rpoMkoroeo-
puTenu GyayT HaXOAUTLCH Ha PaCCTOAHUN
34 cm no Teiny, TO UX curHanst ByayT ycu-
nuBaTtb Apyr opyra, Npu MasiomM 3aTyxaHum

3Byka 3T0 ycuneHve ByneT noytn B ABa
pa3a 6onblue. MNpu atom curHans 1500,
2500 'y v op. 6ynyT ocnabneHbl TOXe
NONTW B ABA pa3a. HCHO, YTO PeHeBbIe CUr-
Hans! He MOHOXPOMHBLI (MOHOTOHHBI), HO
BCE XE U A5 HUX AaHHOE SIBJieHWe HabsIlo-
J1IAeTCSH O4EHb XOPOLLUO. ITUM NPUEMOM £
ocnabnsio NOCTOSHHYIO NOMEXY, KOTOPYIO
C034aeT PacnosioXeHHas Nnof OKHOM Noa-
CTaHuus, — oT ypoBHsA S7 0o S4-5.

Mpu paccTosiHuKM Mexay rPOMKOroBo-
putenamu npumepHo 23 cMm (A=0,23 m,
=1470 I'y) 310 O4eHb 3ameTHo. [a 1 cam
NOCTOSIHHO LUMNAWWIN 3UP TOXE MHOrAa
pasppaxaetr. [An8 yMeHbleHUs 3Toro
LyMa pacCTosIHUE NPUXOAUTCH HECKOb-
KO yBenuunTe: A=24...25 cM. Miamepenve
YPOBHEW curHanos npuéopamu He npo-
M3BOOMN 38 HEUMEHMEM TaKOBbIX, HO pas-
pabatbiBaeM cnoco® W3MEPEHUIA C UC-
NOJIb30BAHNEM 3BYKOBOW KapThl KOMMbIO-
Tepa. MHe nomMoraroT y4eHuKu.

Ecnun y Bac Bo3HuKNa nogobHas npo-
6nema, nonpobyiTe 3TOT MeTon —
LONOSHUTENbHAA “MPOCTPaHCTBEHHaA"
CENEKLMS CUrHaNIOB HE MOMELLIAEeT.

Opuit POMAHUXUH (RX9LV),
r. TiomeHb

Penaxtop — C. Hekpacos, rpaguka — I0. AHapees

MaHuUunynaTop U3 pesie cepumn

PN un vm noaoOHbIX
leopruii YJINSHL (UY5XE), r. JIbBOB, YKpanHa

MHorme rogbl KOPOTKOBOJSIHOBUKK UC-
NoAL3YIOT MaHUNYSIATOPLI, U3rOTOB-
nexHble 13 pene cepumn PN u nm nono6-
Hbix. Takme MaHunynaTopsl 040 CuX nop
nonynsipHbl, MOCKONbLKY npuobpeTeHne
OUPMEHHBIX aHANIOMMYHBIX N30ENNA MHO-
rvm "He No Kkapmany".

Cambiit npocTtoit cnoco6 — 310 nepe-
HOC Ha Apyroe ocHoBaHve ero 6asoBoun
4acTu U yOMHEHUE PYYKM pblidara (6uisLue-
ro sikopsa pene). Ho, Bo-nepBbIX, y Takoro
MaHunynsTopa 4acto obpeiBaeTcs BEpTU-
KanbHas npoBoOJiOKa, HA KOTOPOW noase-
LUEH AKopb pene. Bo-BTopbix, Tako MaHu-
NySIATOP OKa3bIBAETCH CIIVLLKON. MSTKUM,
YTO HE yCTpanBaeT MHOMMX OMNepaTopoB.

Bonee XecTknMm 1 HaaeXHbIM ABAETCH
MaHUMNynaTop U3 Takux pene, KOTopbIn
nokasaH Ha ¢oTo. [Ins ero naroToBEHUA
HeobxoaMMo NPoBECTU CrieayoLme nop-
roToBUTENbLHLIE PABOTLI:

— U3BJIEYb peie n3 Koprnyca;

— ypanuTb SIKOpb (NpeaBapuTenbHo,
BPEMEHHO CHSITb C CUITYMUHOBOIO OCHOBA-
HUS PEJe KEPaMUHECKYIO AETaJlb C yCTaHOB-
JIEHHBLIMU Ha HEW KOHTaKTHLIMW BUHTaMW);

— yOanuTek KaTyLuky ¢ obMoTkamu;

— Ha 0AHOM U3 BOKOBbLIX CTEHOK OCHO-
BaHUA UMEIDLLIEECH 0TBEepCTuE ¢ pe3sboi
M3 pacceepnuTe oo anametpa 3,2 Mum;

— W3roToBUTbL pPbidar MaHWMNynsTopa w3
DBYCTOPOHHE DOSILIMPOBAHHOTO CTEKJI0-
TekcTonuTa (ToNWwmHOM 2...3 MM 1 pasme-
pamu 15x100 mm), npudem uenecoobpas-
HO COEAVHUTL Mamnkoi obe ero CTOPOoHI;

— B pblyare nNpoceBepsuTb oTBepcTue
ovameTpoMm 3,2 MM gJ1s ee NocnenyioLero
KpernneHns K 60KOBOW CTEHKE OCHOBaHWS;

— Ha 3afHeu CTEeHKe Kopryca pefne
coenatk BepTukasbHbii nponun (20x8 mm)
ONS ynpasnsiiowen 4acTu poibara, a Ha

L

neBo 6OKOBOW CTEHKE — BbIPE3 MoAa
roI0BKy Kpensuiero BuHTa M3.

CO60pKy MaHunynsTopa NpoBOOAT B
Takow NocreaoBaTenbHOCTU:

— YCTaHaBNMBAKOT HA OCHOBaHWe pene
KepPaMUHECKYIO AeTaslb C KOHTaKTHbIMU
BUHTaMMU;

— BCTaBJ/ISIIOT B OTBEPCTUE AUAaMETPOM
3,2 MM BUHT C nonHo pe3vbont M3 n B
cnepyloLwen nocnegoBaresibHOCTU ycTa-
HaB/IMBAIOT HA 3TOT BUWHT raiiky, KOHTp-
wanby (rpoeep), waiiby, pbiyar, NenecTok
obuiero npoeoaa, Wwarby, rarky;

— BKPY4YMBAIOT BWMHT [0 yrnopa (nui-
HIOIO €ro 4acTb CNWAMBAIOT) U rankamu
pobuBaloTcs TpebyemMoro mnosioxeHus

~ pbl4ara No OTHOLLUEHWIO K

KOHTaKTHbIM BUWHTaM, a

/~  Takxe ero xecTkoi dukca-

Lnu;

— noanavealoT MpoBoj,

coepuHUTENBLHOro kabens K

. KOHTaKkTam W pbluary, Bbl-

CTaBnqalT Heobxooumele

?L_» 3a30pbl B KOHTAKTHBIX rpyn-

nax v BCTaBAsIOT MaHWny-
NISITOP B KOPMyC.

Ha pabou4yio 4acTh puiHara MOXHO Ha-
KneuTb GOKOBbIE Haknagku (oprcrekno,
nnactmacca u . n.). Kpenat Mmanunynstop
Ha paboyeM CTose C NOMOLUBIO TaK Hasbl-
BaeMOro IBYCTOPOHHErO CKOTHA.

Pepnaxtop — C. Hekpacos, ¢oTo — aBTopa




P-311 — cnOpTUBHbLIA NPUEMHUK
Cepreii BEJIEHELIKUWA (US5MSQ), r. Jlyrarck, YkpavmHa

CBO€ BPEMS OLHUM N3 CaMblX Macco-

BO BbIfyCKaBLUWXCS BOEHHO-FIONEBbLIX
npuemMHukos 6en P-311. U Tenepb, cny-
CTSl IECATUNETHSI, OH LUMPOKO €eLle pac-
NPOCTPaHeH B PaamonobuTenLCKOn cpe-
ne. 9ToMy NPUEMHUKY NPUCYLLN O4eBua-
Hble AOCTOMHCTBa — A06BpOTHAas MexaHu-
Ka, 3KOHOMUWYHOCTb, BbICOKasi cTtabwnb-
HOCTb 4acTOThl, NPAKTUHECKasi MIHOBEH-
Hasi FOTOBHOCTb K MPUEMY, BbICOKAs HyB-
CTBUTENBLHOCTb. HO €CTb, KOHEYHO, n
BECbMa CYLLECTBEHHbLIE HELOCTaTKu —
BbICOKMI YPOBEHb COBCTBEHHbBIX LUYMOB,
otcytcrane APY. U3HavanbHO "3aToMeH-
HBIN® pa3paboTynkamMmn nog Npvem Tene-
rpada (kCTatu, OH Y Hero BronHe Apunmy-
Hbin U 6e3 Bcsikux popabortok) P-311
fnoXo npuHuMaetr AM 1 oTBpaTUTENbHO
SSB. XenaHne ycTpaHutb (Mnn xoTs Gl
YMEHbLUNTL) 3TU HEOoCTaTkKM U SIBUNUCH
FIPUYMHON MHOTOYUCNEHHBIX BapUaHTOB
ero nopaboTok, HO, K COXaneHuo, Hu
ogHa n3 HUx (a MHou 6binn onNpoboBaHbl

X1 SA1

~2208

Puc. 1

NpPakTU4ECKW BCE W3BECTHbIE MHE W
3acnyxuBaiolme, Ha Mol B3rns, BHUMA-
HUS) HW NO OTAENBHOCTU, HU COBMECTHO
He obecneunsaloT OCTaToONHO KOMOPT-
Hoe npocnywmneaHue. B pesynsrare P-311
CTaAHOBSITC BCE MEHEee N MeHee BOC-
TpeboBaHb, U B NOCNEOHNE rofsl, K Co-
XaneHuio, UX yoen — Ha nosky My3est Unm
TpUBMansHas pasbopka (ytunmsaums).

B asTon cratbe s X0My nOAEenvUTbCH
CBOMM OMBbITOM MogepHusauumn P-311 n
HanelCh, HTO 3TO FIOMOXET Koneram fno
X0661 He TONBKO NOBLICUTE KOMPOPTHOCTL
nonb308aHus P-311, HO M NPOANUTL aKTUB-
HYIO XW3Hb 3TOr0 NIEreHAapHOro NPUEMHN-
ka. Mpu 3Tx moaudmkaumsx A crapasics
WUCKNIOYUTL  Kakme-nnbo MexaHndeckue
nopaboTkn waccu nnm nepegHel naHenu,
a Takxe c6opkn/pas3bopkn WwaccK.

MNocne 3Tnx AopaboToK NPUEMHUK NMe-
€T ypoBeHb COBCTBEHHBIX LUYMOB Ha BbIXO-
ne 600 Om He 6Gonee 50 MB (ucxogHoO —
okono 0,5 B). Ero 4yBCTBUTENBHOCTL CTana
pnaxe HemHoro Bbllwe — 1...1,5 MkB (B
32BUCUMMOCTM OT AuanasoHa uamMepeHue
MPOBOAWIIOCH HY€Pe3 3KBUBAIEHT aHTEHHBI
fPY LUMPOKOM nosioce nponyckaHma KO n
HY). MNosiBunuck nepeknioqaemble 60KO-
Bble Nonocel Nnpuema LSB/USB, a Takxe
nepexknioyaeMasi nonoca NpPonyckaHws no
HY (y3kasi/lumpokas). B nppuemHvk Beeae-

Ha addekTneHans APY, wucknouawowas
fieperpysKy NprMemHuka npu paboTe kak Ha
KyCOK nposoga (omHont 10 M Ha BbicoTe
10 M), TaKk 1 Ha NONHOPa3MEPHYIO aHTEHHY
(HaknoHHbin Windom 42,5 M ¢ BepxHen
TouKoM noggeca 30 M). PakTuyecku oTna-
na HeobxoaumocTb B onepatueHon PPY. Y
Hero Tenepb ecTb S-MeTp € AnanasoHoM
VMHAMKaumMm cunsi curHana oo +50 ob.
TexHu4ecKoe ONMUCaHWE U UHCTPYKUUS
no akcnnyaraumm npuemHuka P-311 go-
cTynHul B UHTepHeTe [1]. Xouy obpatmtb
BHMMaHWe KONJEer Ha To, 4TO NpuBeaEeHHas
Tam cxema ABsSieTCA BTOPLIM BAPUAHTOM M
COOTBETCTBYET U3OENUSIM, BbIMYLLEHHBIM
nospHee, B 1965 . Moemy 3k3emnnapy
npvemMHuka Boinycka 1963 r. cooTBeTCTBY-
€T nepsbiit BapmaHT cxembl [2]. Briaropgaps
TOMY 4TO M3roTOBUTENEM B 0BONX BapmaH-
Tax CXeM COoXpaHeHa Hymepaums anemMeH-
TOB (BHOBb [06aBneHHble MMEIKT HOBLIN,
6onbwnit, HOMep), TexHUYeckoe onuca-
HWe NpueMHuKa B [1] U oNMCaHHbIe HUXe

VD3 RI* VD4
KU4024 1K /48178 +82 38
T b

outes TAH28. TAH1 cropen, TouHee, nochne
HECKOMNBKUX BKJIIOHEHWUIA NOYEMY-TO MOSIBU-
JIOCb 3aMbIKaHUE B €r0 HakanbHOM 0OMOTKE,
MOXET, KOHe4YHO, 3T0 O6bin npocto 3a-
BOACKOW 6pak, HO 0fHa U3 BO3MOXHbIX NPK-
4YYH — GONBLLIO NUKOBbIA TOK 3aPSAKU KOH-
Hencaropa C3 (10000 mkd!). Bonslue TAHT
Yy MeHs1 He ObII0 — NPOBEPUTL HE HA HYEM,
NO3TOMY 19 HRAEXHOCTW A06aBUN TOKOOr -
paHnumsaiome peanctopst R1n R2.

Npu CaMOCTORTENLHOM N3rOTOBNEHUU
NOMEXONOAABNSIoWEro GunbLTpa KOHAEH-
catopsl C1 n C2 mMoryT 6biTb MeTannoby-
MaXHbIMW, MJIEHOYHBIMW, MeTannonne-
HOYHBIMU (U3 OTEYECTBEHHBIX 3TO, K NpU-
mepy, cepun K40-xx, K7x-xx, UMNOpTHLIE
MKT, MKP 1 nm nopno6Hble) eMKOCTbIo
0,01...0,022 Mk® Ha HOMMHanbHOE Ha-
npsixeHne He mexee 400 B. KaTyLuka BbI-
nonHseTCs Ha HEPPUTOBOM KONbLIE Ana-
meTpom 16...20 MM C NPOHWLIAEMOCTBIO
He meHee 2000 caoBOEHHbIM NPOBOLAOM B
XopoLuen U3onsiumm (ToHknn MIFT®, tene-
¢$OHHaa nnn "KoMnbloTepHan” BUTas napa
v np.) — 20—30 suTkoB. ONOAHbIN MOCT
VD3 moxeT 6biTb nioboii, pacCHUTaHHbINA
Ha Tok 6onee 50 MA 1 obpaTtHoe Hanpsixe-
Hue He meHee 200 B. Hanpumep, nopoii-
DyT OTE4ECTBEHHbIE U3 ce-
pun KLI402—KLI405, vim-
noptHule 2W10 v um no-

VDZ Kfj21ZA

nopaboTku NONHOCTLIO CRpasenMBL Ois
oboux BapuwaHTOB. B npuBeoeHHbiX B
cTatbe cxemax Onsi NCKNIYeHUs NnyTaHnubl
HYMEpauusi OPUrMHANbHBIX 3NEMEHTOB
pUeMHNKa coxpaHeHa n gaHa B KPYXo4-
Kax, a BHOBb BBOOAWMbLIE€ 3NIeMEHTH MMEeKoT
cTraHpapTHole 0603HaYeHus .

BNoK NUTaHUS BbINOJIHEH HA MUKPO-
cxeme LM317T B obwem-T1o N0 Ao4TH
TMNoBOM cxeme (pmc. 1). Mo Bxoay ycra-
HOBJIEH FOMEXONOAABASIOWMY GUNBTP
C1L1C2 o1 komnbloTepHbix 6nokos nuta-
Hus. KoHpeHcaTop C5 HECKONBKO yny4LLa-
€T GUNETPaUMIO, a BLIXOLHOE HANPsXKEHNE
+2,4 B BbicTasnserca nogbopom pesn-
cropa R6. HomuHan peancropa R3 (B ku-
JlooMax) paccyHuTeiBaloT No popmyne

R3= (UBblnpRM_UCYEG)/(ICTaﬁ.MMH+|r|OYp)1
10€ lo1a6.0am — MUHUMANBHBIN TOK CTAOMNN-
3aumm crabunutpona (3...5 MA); o, —
MaKCUManbsHbI TOK noTpebneHus npu-
€MHUKOM MO aHOOHOW uenn (NpuMepHO
16 MA B ucxogHOM BapuaHte, 29 MA —
flocie NPoBeAeHNS BCeX ONNCAHHBIX HUXE
nopaboTok).

Bmecto TAH1 BO3MOXHO npuvMeHeHue
moBoro yHUGUUMPOBAHHOMO WK APYroro
TpaHcdopmaropa, obecrneunsaioLLero Tpe-
ByemMbie HanPsXXEHVS MO NePeMEHHOMY TOKY
(80...90 B npwn Toke 0o 50 MA 1 2x6,3 npu
Toke no 0,8...1 A). Tak cevac y menst Tpy-

4‘70MKX
= #70MNEI: X668

/700 36T %66

+ oy _Ii- L eny |Kowm| pobHsle. VD1, VD2 — nmio-

I 220 MKX I +808 | 1 6ble KpemMHMeBble ANOabI,

X160 B C6 1258 | 2 paccyMTaHHbie Ha TOK He

220 MKX 3 mexee 1 Ay obpatHoe Ha-

VD5 IN#148 X008 +258 | 3 npsixeHue He meHee 20 B.

DAT < +258 | 4 | Hampwmep, oTteuecTtsen-

Lm317T Kopnyc | 5 | wele avoael KA212A, nm-

\\ noptHsie SR2100 n um
Shxsrr12 +248 nOA0GHbIE.

¥ Ry V6 gocxonbxy NPUMEHEH

= / CTabunu3npoBaHHbLIN UC-

03I ! 71220 Z INLH% TOYHWK NMUTaHUs!, GyHKLMN

10000 mKx TymbnepoB nepeknye-

X16 B Rb’* HUA HanNpaXeHust Hakana

(145) vn oceelweHns Lka-
nbl (148) He akTyanbHb, UX
MOXHO 0cBo6OaUTL M UC-
nonp308ath [/ ONEepaTMBHOrO nepe-
KnoyeHns GOKOBOW W BKIIOHEHWSI Y3KOM
nonocsbl No HY. [na yero ornaneaem nay-
Lne K HUM NPoBoAa U Criaueaem Ux cooT-
BETCTBEHHO HanpsiMylo mexgy cobo.
M3HauanbHO, NpW fepexofe B Pexum
TIT, opHOBPEMEHHO C TenerpadHLIM re-
TEPOAVHOM BKJIIOYAETCS Y3KOMONOCHBIN
bunsTp No HY, 4TO CylLecTBeHHO yxyalaeT
3ByyaHve SSB-curHana. C gpyroi cTtopo-
Hbl, UHOTA B YCNIOBUSIX CUJIbHBIX NOMEX OT
COCEeOHUX CTaHUUIA CYXEHWE Monochl Npo-
nyckanms no HY moxeT 3amMeTHo obnerynte
npvem. Moaromy Nposoaa, nayLme K nepe-
knodaowen rpynne (1346) Tymbnepa
nepexkniodeHns TNHO—TJI, otnamsaem ot
KOHTaKTOB, aKKypaTHO YOJIMHSIEM 1 flognan-
BaeM K 0CBOOOAVBLLMMCS KOHTakTam Tym6-
nepa 145, teneps OH OymeT BbINONHATH
onepaTMBHOE W HE3aBMCHMMOE OT BLIOPaH-
HOrO pexvma ynpasfieHVWe Monocoi npo-
nyckanust no HY — yakas/lumpokas. Ceo-
6oaoHasa Teneps rpynna (1346) 6yper yn-
paBnATh NOAAYEN HaNPsSXEHNS Ha CMEeCcKH-
TeNbHbIN fETEKTOP, a TyMbnep 148 — noga-
BaTb NMUTaHWe Ha pene KoMmMyTauun 60oko-
BOW FIONIOCH! IpUEMa, HO 06 3TOM HUXE.
JAopaborka cmecurtens. Tenepb fo-
npobyem pewnts Npobnemy GonsLIOro
COBCTBEHHOIO LyMa — HOMUWHANbHO Ha
sbixoge 600 Om OH gocTUraeT NpUMEpPHO
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0,5 B,ge. OTO APOCTO OrPOMHBLIiA, OrnyLLa-
IOWKWA 1 ONsi HAac HENpPUeMNEMBIN LIyM. U
0EeNno He TONLKO B TOM, YTO HET 60MbLIOro
OKpYXaloLLero LymoBsoro nons (cnaea
6ory, HaxoAMMCsi He B TaHKe, camoneTe
unn Ha none 60s), a B 4PE3BLINANHO HN3-
KOM Npu 3TOM paboyem AMHAMWYECKOM
nvanasoHe YHY. HanomHio, yposeHb
BbIXOAHOro curkana YHY (npm oTHoLWEHUn
curqan/wym=3) 1,5 By, @ 3ameTHOe Uc-
KaxeHue (OrpaHnyYeHne) curHana BO3HWU-
KaeT yxe npu yposHe 3,7...4 By, T. €. NpK
MaKCUManbHOM YCUJIEHUN OUHaMUYECKUIA
AnanasoH no Beixoay scero 7...8 ab! [ns
Tenerpadga BCE NPOUWE — OrpaHU4eHUst
aMrmMTyObl He TONbKO He CTpaLLHbl, HO
[axe NPUBETCTBYIOTCS HEKOTOPbIMU Te-
nerpaducramm, TaKk Kak ipu 3TOM CREKTP
curHana oboraujaeTcs rapMoHMKamu m
cTaHoBWTCS Bonee NPUATHLIM Ha cnyx. Ho
onsa SSB aro Henpuemnemo. Pasymeercs,
60onblio  COBCTBEHHBIM LUYM  MOXHO
YMEHBLUUTL LUTATHOU perynMposkou o06-
LEero ycuneHus (Nno 3kpaHHbiM CETKaMm), HO

K Kamody (8b18.1) namns!

MNopobHble peLleHnst He HOBbI, [AaBHO NPU-
MEHSAIOTCA U MOKa3blBalOT XOpPOLUWe pe-
3ynsratsl. B gaHHOM cnydae Hano yvecTb
ocobenHocTs ML P-311. U3-3a Toro, 4to
€MKOCTb KOHTYpa HEU3MEHHZ, a NepeKnio-
H4aeTCsi TONBbKO KaTyLlKa, Pe30HaHCHOe CO-
npoTueneHve koutypa MO npu nepe-
K/IIOYEHUM ANana3oHOB MEHSIETCS NPaKTU-
4eckn Ha Nopsiaok. COOTBETCTBEHHO Ha MO-
PAOOK N3MEHSIETCS U BBIXOLHOE Hanpsixe-
Hue MM, npyyem Ha yacTorax 14...15 My,
€ero amnnnTyaa Ha aHoge namnel 53 naaaer
no 0,55...0,6 B. 31071 dakT Haknapbisaet
orpaHv4eHus Ha BbLiGop TUNa MNoneBoro
TPaAH3NCTOPa — €ro Hanps>XeHUe OTCEeYKN
HE DOMKHO NPEBLILLATL YABOEHHOM ammun-
Tyobl curHana MA, 8 AaHHOM cny4ae
1...1,2 B. JlyuLU€ MeHbLLE, XOTS 51 U HE Nof-
6upan KOHKPEeTHbI 3K3eMnnsip — B3siN
MPOCTO MePBLIN nonasLniics, nbo B npa-
BUNBLHO PACCYUTaHHON CXeMe BCe OO0/MKHO
6biTb OK! KM307A MOXHO 3aMeHUTb Ha
KM303A, J309 1 nm nopobHebie. C noHnxe-
HWeM qacToThl curHan I pacrer, TpaH3n-
CTOP NPV 3TOM NEPEXOOUT B HETKMM KItoHe-
BOI pEexuM, 4TO crocobeTeyeT ysenude-
HUIO IMHENHOCTW CMEecUTens, a ero yron

cmeleHnst Ha 3atBope. OHO [0MKHO ObiTh
He meHee —0,5 B (no abconioTHOMY 3Haqe-
HWI0). Ecnn Byper MeHbLUE, MOXHO flocne-
[oBaTenbHO C Pe3McTopoM 62 (CO CTOPOHBI
aHoAa) BKIIOYUTL UHOYKTUBHOCTL (Manora-
6apuUTHBIM  ApOCCenb) WMHOYKTUBHOCTHIO
8,2...10 Mxl'H (nopobpaTte No MakcMMmymy
HanPs>KeHV aBTOCMELLEHWST). TO HEMHOMO
(8 1,2...1,3 paza) NOBLICUT HaNPsXeHVe
MA. 3atem, nocne 3aBepLUEHUS MOHTaxa,
BO3MOXHO, MPUAETCA HEMHOIO MOACTROUTL
MA, T e. otkanMbpoBsaTh LKAy LTATHLIM
crnocobom.

APY. N3 HecKOonbknx onpoboBaHHbIX
BapMaHTOB NyyluMe pesynbratbl nokasan
BapuaHT, npennoxerHHoin RNSARX [3] —
APY rio M4/BY 6eICTPO 1 6€3 XII0NKOoB 0TPa-
GarbiBaeT curHan. Ho 1 a1oT BapmuaHt He
nvweH Hepoctatkos. OTpuuatenbHbiii No
NONAPHOCTU ynpasnsowmii curHan APY B
Hell 3aBoAUTCSH Ha CMECUTEND, BLIMONHEH-
Hbi B P-311, no Tak HasbisaemMown ogHoce-
TONHOW cxeme. W neno paxe He B TONbKO
TOM, 4TO U3MEHsIEM pexum ero paboTbl,
CKOJIbKO B TOM, 4TO B HEM CaMOM Ha ceTke
00pa3yercsi HanpPskeHne aBTOCMELLEHWS
(v3-3a perektupoBaHua curHana MA),

00572MK OTCEYKM (OTKPLITOrO COCTOSIHWSI) YMEHb-  MpUYEM BenuunHa ero gocturaet Ha HY
VT ’ LaeTcs, 4TO ymMeHbluaeT koadgpuuueHT  amanasoHax 5—7 B! W 310 HanpsixeHue no-
C1150 KN307A nepenasn CMecuTensi U TeM CambiM He-  Cne PEe3UCTUBHOTO AENUTENsi, yMeHblLeH-
- -t CKOJILKO BbipABHWBAET YYBCTBUTENBHOCTL — HOE B 2 pasa, T. €. ~2,5...3,5 B, noctynaer s
K anody I R1 no awanasoxam. Ouon VD1 obsizarenbHo  uenv perynupoBku APY. OHO 3akpbiBaeT
(8018.3) 1M vt repmaHueBbliii. BOo3mOxHas 3ameHa (B MNPaKTUYeCKU MONHOCTLIO M namnbl YBY/
J1aMnel 5084 nopsipke yxyawenus) — 4508, 0507, 418,  YINY, n avopn APY, B pesynstare Ha HY oma-
Puc. 2 420, 02, 0s. nasoHax APY npaktnyeckn He paborvaer.
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Puc. 3

3a4em xe 6GecnonesHo WUCNoNbL30BaTb
3anac aNeKTPOHHON perynmposku ycune-
HUSi — OH €eLl€e NPUroanTCs B NOBCEAHEB-
Ho paboTe B adupe, HAMHOTO NPOoLE U
apdekTuBHe yopaTs N30LITOYHLIA LUYM
TPAOWUNOHHBIMWN (CXEMOTEXHUYECKNMMN)
crnocobamu.

Ha HasanbHOM 3Tane N3y4eHus CXembl
MNaHNPOBAJIOCh 3TO CAeNnaTb YMEHbLUEHN-
€M n36bITONHOroO ycunenus 8 YBY n YMY,
HO, KaK BbLIICHUNA 3KCNEepUMEHTanbHas
npoBepka, YIMY gocratodHo manollymsi-
LUMIA, @ NIbBUHYIO AOMIO LWyMa 0aeT CMecu-
Tenb. Camblit NPOCTON CNOCco6 CHU3UTL €ro
WYyM W 3300HO HECKONbKO MOBLICUTH
JIMHEMHOCTb N INHAMU4ECKUI Ananas3oH —
NepenTn Ha CXeMy C yNPaBNsieMbIM CUrHa-
nom M conpotusnesnem OOC Ha ocHO-
BE MONeBoro TpaHauctopa VT1 (puc. 2).
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OTMETUM, HTO UHAOYKTUBHOCTH APOCCEe-
na 66 He coscem onTumasnsHa. [Mo-xopo-
Lemy ee Hano 6bl NOBLICUTL B HECKONBKO
pa3 (TaKk U NNaHMPOBaNIOCh B HaYane), Ho
VCMNBITaHUSA FOKa3anu, NTO CMECUTENb pa-
60TaeT HoOpManbHO C POAHBIM APOCCENEM,
a oT nobpa nobpa He NLLyT.

KoHgeHcaTtop 61 pacnonoxeH B TpyaHO-
[OCTYNHOM  MecTe  (NasNbHUKOM  He
nobparbes), n 4ToObl He pa3bupatsb Lwaccy,
€ro fAPOCTO yaansem (BLIKYCbIBaeM), a BECb
MOHTaX BHOBb BBEAEHHbLIX AeTanen CMecu-
Tens BeOEM CBEpPXy LUAacCW, Ha BbLIBOAAX
Namrosor naHenu wn Apyrux gervanemn,
MCMONb3ys UX KaK OropHble Toqkw. Mocne
MOHTaXa Haao NPOBEPUTL PEXUM paboTsl
TpaH3uctopa VT1, onsi 4ero BONsTMETPOM C
BbICOKOOMHBIM BXOAOM (LMMPOBLIM Mynb-
TUMETPOM) N3MEPSIEM HANPsPKEHWE aBTo-

Jlyyme pesynstatsl nokasana APY 6e3 noa-
K/IOHEHWS K HE CMECUTENS], XOTA NPU 3TOM
1 YMEHbLUMNACH MybrHa PerynmpoBkun.

B Hawem sapuarte (puc. 3) ¢ nopabo-
TaHHbIM CMECUTENEM Takow Npobnemsl HeT,
8 pesynsrate perynmpoBka no LEensiM cMme-
LLIEeHVs1 OQHOBPEMEHHO 4YeThIPEX Kackanos
obecneumBaeT BbICOKYIO 3PEEKTUBHOCTL
APY. Mpum cambIx CUIbHBIX CUrHAMAX Ha BXOAE
NMPUEMHUKa aMinTydad HanpsxXeHuws Ha
nocnenHem koHtype MY (anemeHTsl 116,
120) He npeebilwaeT 3 B. B uenb ynpaenexus
APY BBepeHa 3anepxka — pertektop APY
VD1 He repmaHueBbil, @ KpemHUEeBbIN
KA521 (KO522, 1N4148), 41O 3aMETHO yyuy-
LwMno ee paboTy NPW Masbix CUrHanax.

{Oxonuanne cnenyer)

Penaktop — C. Hexpacos, ¢oT0 — aBTopa
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" Bochis MpuchIUGHIKON — SHAYUUNE ONika -
sanivcs oni ceda & noresy dunnnero. o ne
UNEEH: OIIHOMERUR K ONfIeGeLEHNON KORGEC-
Cllt, a FAQEUCHIE WEOAGKO O AW4HO20 E52dofia
YOAOGCKR Ik NOWIOMY GiRG Al CHIAHENE MACCO~

Cottr 2buehues

C YYBCTBOM HeyAOBNE TBOPEHHOCTH

Bor ¢ HUM, € 3dMPOoM, HO YX NMPo TyH-
rycckmin meteoput ot Hukona Tecnbl —
3TO, NOXayh, Yepecuyp, — CKaxyT Mpo-
yuTaBLLWe NMpeabiayLMiA HOMEep XypHana.
MoxeT u Tak. A KTO-TO ellle paHblLle BOO-
BOJIb MOCMEANCH Hafh "no3oxoauamu’™,
"ACHOBMAALLMMK” U NPOCTO "cymacluen-
LWUMK", NOAMEHSIOLMMN CBA3UCTOB WU
reonoroB, MEOUKOB W NMPOrHO3NCTOB-aHa-
JIUTUKOB, HE FOBOPS YXe O KallbKynsitopax
1 agpoHHbLIX Konnagepax. Cornacutecs,
TBEPAbLIA Marepuannct, ¢ TOYKM 3peHus
KOTOPOro anpuopHasi BEpoATHOCTL Yyaec
paBHa Hyfio, BCErAa OTKaXEeTCs MpU3HaTh
YyAOM paxe KpairiHe HeoOblHHOoe Bbi3Oo-
poenexue n 6ynet TBEpANTL, YTO B NPMPO-
e NHorpa NMpoUCXoasT pepkue cobbITus.
CkaxwuTe, a y Koro, K npumMepy, nesnnuce
nan Bcero kakmx-to 200 net Hazapg,
Korga MeauLmHa n papMakonorus elle He
b CTONb NPUGHINBHLEIM MACCOBLIM G13-
HecoM? Brpoyem, COBpeMeHHas Hayka
roBOpUT O TOM, 4YTO CMeX MpoaJfieBaer
>KU3Hb, @ IOMOP — OOWH U3 MPU3HAKOB
HanMuns nHTennekTa. M notoMy mbl Npo-
[ONMXaem Hall pacckas [Jisl LyMaroLLnX.

Hy 4TO Xe, Mbl OBONLHO AONro BENU
pPasroBOP O HEKOTOPLIX "HECTaHAAPTHLIX™
Hay4HbIX Moaxoaax K naydeHuio duande-
ckoro mupa. Kasanock Obl, Tenepb camoe
BpEMS CBSI3aTb 3TW MOOXOAbl B €OVHYIO
KoHuenumio, pabbl 0bbacHUTL BCE. Ho
[Eno-To B TOM, YTO Ha pasBasiax Majoum-
TaeMblX KHUI TakKuX KOHUEMLMA MOXHO
BCTPETUTb HEMAJIO, N CTPAAAIT OHU KaK
pas Tem, 4to, NubiTasicb 06bACHUTL BCE,
OCHOBBIBAKOTCH MCKIIKOYUTENBHO Ha KaKoM-
HUOyOb BOPYr OTKPLIBLUENCSH KOMY-TO
HoBoM rpaHu Mpupoabl. Ho noneitka (nopa-
yac MaHwakanbHas) obbsicHnTL oblee ¢
MOMOLLBIO HACTHOro, 6yAb TO TOPCUOHHBIE
rnons wnn Bubpaumn ceeta, TPYOHO NoA-
[aeTCs NMOHUMaHUKD OOBIYHBIX MIVAEN, He
roBOpPS YXXe 0 BOOPYXEHHBIX "opuLmnansHO
NpuaHaHHOU N NepenoBoi”™ GUINKON Mnn
"CaMblM BEPHbIM™ CBATHIM TUCAHUEM.
[porpecc Xe B UCKOMOM OOLACHEHUIN
MOXET MONYYUTLCH ANLLL MPU KOHBEPreH-
Lvn OOMONHSAIWMX Apyr apyra dusnde-
CKOro 1 AyxoBHOro MupoB. Benb korpa-

.

Haranna Tpay6epr

HMbyOb HyxHO 6ynaert, HakoHel, 00bL-
acHuTL BCE cpasy.

MHorne COBPEMEHHNKWM YMYAPRSIOTCS
>KUTb B pa3aBOEHHOW BUPTYanbHOM pearb-
HOCTW — C OAHOW CTOPOHBbI, CHMTAIT
OKpYXalLWuii MUp MpedenbHO Matepu-
albHbIM, BEpysl BO BCECUNNE Hayku, a C
Apyroii — MoceLiakT Xpambl U MOnesb-
Hble OOMa, UCKpeHHe Bepys Bo Bce-
BHILLUHEro. AnbbepT 3MHLLTERH Nncar, 4Tto
ObiTb YHEHBIM — 3HAYUT MMETbL CUNY IyXa,
4yToOLI NpoAoNXark padoTy, HECMOTPS Ha
pa3oyapoBaHUsl U OAVMHOYECTBO, U MOpPOoW
MMeHHO Bepa B Bora MOXeT aarb sTy cuny.
lMopa n Ham noroBoputb 06 3TOM.
WHTepecHo, KCTaTtu, O YEM Xe He NULLYT B
CBOMX Hay4HbIX Tpydax $U3vKu, Bepylo-
wwme B Bora?

HYecTHO Npu3HaThbCs, aBTOp HUKOroa
He Aayman, 4rto korpa-Hmbynb Oyaer
nucartb Ha NopoOHy Temy. Tem Gonee,
4YTO B CTpaHe COBETCKOM Hac BOCNUTLIBA-
N1 KaK atencToB. [oaToMy And Havana —
ofHa U3 UCTOPWIA, YTO MNpoM3oLna Ha
"CTeIKe MUPOB” 1 NMpoun3eena donee 4yem
Cepbe3Hoe BrevyatneHne Ha BCex ee
YHACTHUKOB — OT MUAMLIMK 1 NapTpaboT-
HWKOB A0 MPOCTHLIX COBETCKMX MPpaxaaH.

OxameHeBLLasi coBeTCKas! AeByLUKa

3Ta ucTopusa NpousoLna B cepeguHe
50-x ropoe npownoro Beka. Mo pykam
XOLAWNWN PYKOMNUCHBIE ONMUCaHWS COOLITUM.
Henom paxe zaHumarncs LIK KINCC, Ho
onybnmkoBaHo oHo Obino nuub B XXI Beke
[1].

B npocTon coBeTcKoi ceMbe B ropofe
Kyti6biweBe (Camape) MaTk U oYL cobn-
panucb BCTpeyatb Hoebid rod. Joub 3os
npurnacuna noapyr u MonoabLIX noael Ha
BeYepuHKy ¢ TaHuamu. Lllen Poxpect-
BEHCKWIA MOCT, W BepyoLLas Marb ylina B
LiepkoBb. locTn cobpanuch, HaYanuchb
TaHLbl, 8 30MH XeHWX N0 UMeHun Hukonai
3anasgbiBas. OcTaBlWNCL 0fAHa, 304 C
nocaibl B3sna obpas ceatuTens Hukonas
YynoreBopLa u ckazana: "BoabMy 3TOro
Hukonad »n nongy ¢ HUM TaHueBaTtb'.
[Nonpyru coBeTOBa/IY 3TOro He Aenartb, HO
309 6pocuna: "Ecnu Bor ectb, OH MeHs
Hakaxet".

[Mocne napbl TaHLEB B KOMHATE 3arpo-
XOoTano W 3acBepKano, Haneren BUXpPb.
Bce B cTpaxe Bbifexanun W3 KOMHaTHI.
OpHa 309 octanachk CTOATL C MKOHOW CBSI-
TUTens, NpUxae ee K rpyan, — XonoaHas,
Kak Mpamop. MNpuObiBLUWE Bpaym He MoK
npuBectn ee B ceds. Cepale OUNOCh.
Wbl npy yKone NoMannck U rHyfINCb, Kak
OynTo BoTpevas npenaTtcTBue. XoTenwu
B3ATb B O0NBLHULYY — HE MOrN CABUHYTL C
MecTa. [NoTAHYIMCL NaIoMHUKK 1 Nk6o-
MbiTHEle. OT HUX BLICTABUAW MUIMLENA-
CKYl) OxpaHy. HeKoTopbie [eXypHble
rnoceaemm, Koraa B rnosiHoub 308 CTpallHO
Kpudana: "Mama! Monuce! B rpexax norm-
taem! Monucb!" O6o Bcem cnyumBLLEMCS
M3BECTUNM MaTpuapxa u MNpoCUiAn ero
MoMonuTLCH O NomunoBaHum 3own. [lar-
pvapx orBetun: "Kro Hakazan, ToT u
nomunyer”.

K 3oe Koe-koro ponyckann. U3eecT-
HbIN Mpodeccop MeauLiMHbl NMoATBepaAnn,
yto OueHWe cepala He MNpekpallanock
HECMOTPS1 Ha BHELLHIOK OKaMEHEeNoCTb.
Mo npockbe matepu ObiNK NpUrnalleHb
CBSLLLEHHNKWN, YTOOLI B3ATb M3 OKaMeHeB-
LIKX pyK 30m UKOHY cBATUTENs Hukonas.
Ho He cmornun. UepomoHax Cepadum
OTCNYXWN BOQOCBATHLIN MonebeH 1 ocBs-
TUA KOMHarTy, Moc/ie 3Toro CyMen B3fiTb
MKOHy 13 pyk 3om 1, Bo3aae odpasy CBs-
TUTENS AOJXHBIE MOYECTWU, BO3BPaTUN
VMKOHY Ha npexHee mecto. Ckasal, 4To
Haflo X4aTb 3HameHus Ha Tlacxy. Mut-
pononut Kpytuuknii n  KonoMeHcKunin
Hukonai otcnyxun moneGeH n NoBTopun
CoBa nepoMoHaxa.

lMNepen npazgHukoMm BnaroeelleHus
npuxoaun 6naroobpasHuiii cTapeLl, u Npo-
CUn AOMNyCTUTL ero K 30e, HO MUANLKMS ero
He nyctuna. lNpuxoamn v Ha Apyron AeHb
M onaTb nony4un otkas. B Tpetwii pas, B
AeHb BnaroBeuleHus, ero nNpornyctunm, u
oxpaHa cnbilasna, Kak OH NackoBo ckKasas
3oe: "Hy, 4to, yctana crtoste?” lNocne B
MOMELLEHUN OEXYPHLIE CTapLa He o6Ha-
pyxunu, un Bce 6binn yoexaeHsl, 4To 3T0
npuxoaun cam cBaTuTenb Hukonai.

304 npoctosana 128 gHeil. B Houb Ha
Ceetnoe XpuctoBo BockpeceHwe crana
0co6eHHO rpOMKO B3biBaTh: "Monutech!”
[MoTom BOPYr OXwna, B MbILULAX MOSIBU-
nacb MArKocTb. Ee ynoxunu B noctenb, HO
OHa Npopaosxasa B3biBaTb U NPOCUTL BCEX
MOMUTLCH O Mupe. Ha Tpetnit aeHb MNacxu
309 oTowna K focnoay.

CnyymBLLEECH HACTONBKO MOpPasuno
KUBYLLMX B KyMOLILLEBE M OKPECTHOCTSX,
4YTO MHOrMe obpaTMnUCL K BEpe 1 creLun-
71 B LIEPKOBb C NoKasiHeM. HekpelleHbie
Kpectnnmcb. B LepkBax HepocTaBano
HaTenNbHbIX KPECTOB AJ11 NMPOCSLLMX.

AtencTuyeckaa coBeTckaa nevyatb
yMonyatb O TMPOUCLUECTBMM He CMorna:
oTBeYasi Ha NMcbMa B peaakuvio, HEKUIA
Y4YeHLIN NoATBEepaun, YTo cobbiTUe ¢ 30ei
He BbioymMKa, a ciydail Hew3BeCTHOro
HayKe CTONGHSKA.

Kctatm, yxe B NOCTCOBETCKYK) 3MOXY
ObINO MOAMEYEHO, YTO [axe camblii
"BOMHCTBYIOLLIMIA™ atenam noaydac noapa-
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XaeT peMrnosHbiM KoHdeccunam, obza-
BOASICb @HTypaxem, NoAO3PUTENLHO
HanoMKHaKLWWMM fioMa cobpaHuii 1 Xpa-
Mbi, CBATbIE 00pa3a u MKOHOCTAaChl, Mac-
COBHIE CNYXEHUSI N 00psaLl, CBATHIE MUCa-
HWA 1 NPeaaHns v NMpoyee, BrNoTk A0 CBSI-
TEIX MolLel. Brpoyem, 3TO NuLlb LUTPUX K
yeMy-T0 Donee obuiemy.

Haquble AoKa3aTteNbCTBa

Bce mupoBbie penvrumn 6asmnpyroTtcs Ha
cyuwiectBoBaHun bora wnu 6oroe (kpome
Oynanama, KOTOPHI He OTPULIAET Hau-
uyne bora, Ho bor — TOT, KTO AOCTUI NpPO-
ceetneHms, 6yayynm NpocTbiM 3eMHbIM
yenoBekom). HYacTHble npeactaBneHns o
Bore nnn o 6orax UMeIOT B pPas/iMyHBIX
PENUIUAX MHOIO "OTTEHKOB” (B 3aBUCUMO-
CTU OT BPEMEHW, HaLMOHaNbHOCTU U
YPOBHS! KYNLTYPHI).

HepaBHO nocne npoBefeHus cepuu
MaTeMaTuyeCckux BLIYMCNEHWIA, OCHOBaH-
HbIX Ha NMPUMEHEHUN GOPMYJbI, NPenJio-
*eHHow 6onee AByx BEKOB Ha3a[ CBSLLEH-
HUKOM N mMatemarukom Tomacom Baiie-
COM, HEMELKWE Y4YeHble 3asBWK, 4YTO
BEPOSITHOCTH CyLLIECTBOBaHWA Bora paBHa
62 % [2]. Pacuetbl Obinn coenaHbl B He-
CKONbKuX HanpaeneHusix. Cpegn HUX —
BO3HWKHOBEHME N YCTPOWCTBO KOCMOCA,
sBonoLMs, 106pO M 310, PENUrMo3HbLie
CBEAEHUS1 — Ha MHOTWE TpyJHblE BOMNPO-
Chbl YMEHBIE CTPEMUIIUCH HAUTU MaremaTm-
YECKMA OTBET.

Ipyrne uccnepoBaHusa MOKas3bIBAIOT,
YTO ABe TpeTn ydeHblX Bepat B bora [3].
MNMpuiem peatenn obLWECTBEHHBIX Hayk
6onee penurMosHbl, Yem CTOPOHHUKU
HayK eCTECTBEHHbIX.

3pByH KoHKvH (1863—1952), amepu-
KaHckuiA Gmnonor, npodeccop MPUHCTOHC-
KOro yHMBepcuTeTa, cneumanucT B obna-
CTU 3BOSIOLIMOHHOM TEOPUK, 3aMETUN Kak-
T0: "lNpennonoxeHne, YTo XN3HbL BO3HUK-
na nocpeicTBOM CAy4alHOCTW, MOXHO
CPaBHUTL C MPEeAnoNIoKEHNEM, YTO MOA-
HOLIEHHbIY CROBapb SABNSIETCH CNEeACTBU-
eM B3pbiBa B Tunorpadumn”.

XUMKK € MUPOBLIM MMEHEM Npodec-
cop bBawkupckoro rocyHMBepcuTeTa
Haxwun BanutoB (1936—2008) ¢ nomo-
W0 Gopmyn ydbeamTensHo nokasan, yro
nobbie 06bEKTH BO BceneHHoit Baaumo-
NencTBYOT Opyr C APYroM MrHOBEHHO,
HE3aBUCUMO OT PaCCTOSIHUS MEXAY HUMU
(4TO, KCTaTN, COMAcyeTCs C TEM, O YEM Mbl
yxe ropopunm paHee) [4]. MNMpodeccop
NMPeUIoXUn MPOBEPUTL CBOW BLIBOAb!
Hay4HEIM OMNMoHeHTam. ONpoBEPXEHUS He
CNyYMnocCb, Moche Yero HaydHble Kpyru
MPeanoyIn ANCTaHLUMPOBATLCS OT YYEHO-
ro. NozpHee npuwno nucemMo n3 Batu-
KaHa, B KOTOPOM FOBOPWUNOCL, 4TO Ero
CeareliwecTso lNana PumMckuii nocesulaeT
H. Ban1toBy CBOW MOJIMTBEI U O4YEHB LIEHWUT
Te 4YyBCTB2, KOTOpbie Nobyaunm ydeHoro
HanmMcaTtb 3Ty MOHorpaduk. JOoKyMeHT
3aKaH4MBasICA TaK: "...TONbKO Mocne TLua-
TENbHOr0 UCCNENOBAaHUS N CONUAOHOW 3KC-
nepTuabl Mbl peLlnny Npucnarb Bam Hatuy
GnaropapHocTb...”. CBoe onoGpeHue Bbl-
cKazan un BepxoBHuit mydTuii Pocoun,
cocnaBluuch Ha ¢pady B KopaHe: "Annax
BCSIKOM Belwm ceuaetens”. [lo3gHee,
nepeunTae KopaH, Buénuio n Topy, y4eHbil
6bln yOMBREH Tem, Ha2CKOMLKO TOYHO B WX
TekcTax 0603HaqeHa CyTb Ero UCCNeNoBa-
HUWIA 1 HAYYHOTO OTKPLITUSA [5].

Bot cnoBa Xblo Pocca, aMepuKaHCKo-
ro actpoHoma: "...B koHue 80-x n Ha4ane
90-x ropoB ObiNK YCMELIHO W3MepeHbl
HECKONbKO XapakTepucTuk BceneHHoWn.
Kaxaas n3 HUX ykasblBana Ha CylleCcTBO-
BaHue BO BCeneHHO HeBEpOATHOW rap-
MOHMMK, obecneymBatollen nogaepXaHme
XW3HW. 3a rnocnefHee BPeMSl OTKPbIThI
ABajiliaTh LIecTb XapakTepucTuK, KOTO-
pble AOMKHEI MPUHMMATL CTPOro onpene-
NEHHbIE 3HauyeHWs, YToObl XW3Hb Obina
BO3MOXHA... CNNCcoK napameTpoB TOHHOMN
HaCTPOWMKK NpoaomkaeT pacTu... Yem Tou-
Hee 1 NoapobHee N3MepsIoT acTPOHOMbI
BceneHHyto, Tem 6onee TOHKO HaCTPOEeH-
HOWM OHa oKaabiBaetcs... [1o MoeMy MHe-
HUO, PeanbHoCTb, AaBlUas XW3Hbe Bce-
NEHHOM, nomkHa 6biTe JIMYHOCTLIO, MBo
TONBKO JIMYHOCTL MOXET CO3aTh YTO-TO C
noao®OHOI cTeneHbio TOYHOCTW. 3afy-
MalTech Takxke Haf Tem, 4to 31a Jiny-
HOCTb fionxHa ObITh, Mo MeHbLUE Mepe, B
COTHU TPWUIMOHOB pa3 bonee “"pasym-
HOI", YeM Mbl, YenoBeyeckue CyllecTsa,
[axe yuuThiBas Hawy NoTeHUWasnbHble
BO3MOXHOCTH".

B 2008 r. nonbckmii npogeccop
Muxanse lennep, cneLumManncTt No KOCMo-
norum n ounocod, cneunannsnpyro-
wminca B obnactu MaremMatukm n Meta-
$U3nNKN, MNOAYYMN Camyld KPYIHyH
HayuHylo npemuto doHpa TemnnToHa 3a
paboTy, KoTopas paclumpuna metapmam-
YeCcKue ropuaoHTbl Hayku. OH BBEN MOHS-
TWe TeoNorMu HaykKm U CyMen rnokasartb,
4YTO penurus, usonupyowas cebdbqa or
Hay4HbIX uccnepoBaHui, HeydbeauTenb-
Ha, a Hayka, He NPU3HaKLLas NHbIE NYTU
noHnmanue, cnena [6]. Ero nccneposa-
HUS MAYT B 0O6nacTb KBAHTOBOW MEXaHM-
KW, KocMonormn, ©Ouankum u HYMCTON
MareMaTuku, BKAK4Has CoOOCTBEHHYIO
Bepcuio ypaBHeHusi [enseHOepra. Ha-
NPSMYKD ero Teopun He [A0Ka3biBakT
cywectBoBaHms Bora, HO npepocras-
NS0T KOCBEHHbIE A0Ka3aTeNnbCTBa €ro
CyLLLeCTBOBaHUS.

Opyrve nokasatenncTBa

Bcero pokas3artenbCciB CylLlecTBYET
yeTbipe BUpa: KOCMONOrnyeckoe, Teneo-
NIOTMHECKOe, OHTOSIONTMYECKOE N HPaBCT-
BeHHoe [7]. OOwwmiA peaynbrar TakoB:
MCTUHa ObITMA Boxus, oOkoH4aTensHoO Npu-
HUMaemasi C TOMOLLbIO Bepbl, MMeeT
Ype3BbIYaHO ybeauTenbHble U paumo-
HaslbHble OCHOBaHWS, MO3BONSIOLLME HAM
yTBEpPXOaTb HEONPOBEPXUMYIO 3aKOH-
HYIO, JIOrMYecKyk) BO3MOXHOCTb 3TOl
WUCTMHBI (NOrMYECKWi 3aKOH " A0CTaToNHO-
ro OCHOBaHuA™).

dpaHeuc KonnuHz, dunank no odpaso-
BaHWIO U OOWH M3 BeaylMX amMepuKaH-
CKWUX FEeHETUKOB, PYKOBOAMBLUMIA pac-
LM POBKOM reHomMa YenoBeka, HelaBHO
Hanmucan KHury [8], B KOTOpPOW BeCcbma
yBneKatensHo 1 ybGeguTenbHo paccka-
3as, KaK ctan ybexneHHeIM BEepYIOLLMM.
B 4acTHOCTW, OH CUMTAET, 4TO Hay4YHOEe U
PENUIMO3HOE MMPOBO33pEHUE NMpeKkpac-
HO YXWBAIOTCS B CO3HaHUN YyenoBeka XX|
BEKa, HaZleNeHHOro MbiTNUBBIM YMOM.
na oTBeTa Ha BCe BaxHble BOMPOCHI
OOHOW NWLLbL HAaYKN HeOCTAaTO4HO. Jlaxe
AnbGepT JUHWTENH Buaen yboxXecTBo
YUCTO HaTypanucTUYECKOro MMpPOCO3ep-
LaHvs W, TwarenbHo nopgbupasi cnoea,
3anucan: "Hayka 6e3 penurun xpoma,

penvrus 6e3 Hayku cnena” [9]. Cmbicn
YENOBEYECKOrO CYLLECTBOBaHUS, peanb-
HocTb bora, BO3MOXHOCTb XWU3HU MNociie
CMepTn wn MHorme pgpyrue BOMpOCHI
nexar 3a npegenamu OOCAraemMocTu
Hay4yHOro metopa. ATencT MOXeT cKa-
3aTb, YTO Ha HWUX HENb3s OTBETUTL, a
NoTOMY MX 8ecCMBICNIEHHO 3alaBatb, HO
Takoe 3asBNeHWe He HaWAeT OTKNWKa B
nepexmnBaHnsax 6GoNbLIMHCTBA NOOEN.
Hayka — He eOWHCTBEHHbIW NyTb MNo3Ha-
HUSl, PENUIrMO3HOE MWUPOBO33PEHNE —
euwe OAWH NyTb, H& KOTOPOM MOXHO
HaMTU UCTUHY. YUEHBIM, OTPULIAIOLLUM
370, cTomno 6ul NnoaymaTth 06 orpaHnyYeH-
HOCTWU WX WMHCTpyMeHTOB. [lpepctaBum
cebe YyenoBeka, peLUWBLLEro nayyartb rny-
GOKOBOOHYI XW3Hb WU WUCMNONbL3YIOLLEro
ceTb © fYelrikon B 3 groimva. Mo ynoy OH
cAenaet BbIBO[, YTO B MOPCKUX rnyGuHax
He BOOMTCS XUBHOCTL paaMepamMn MeHee
3 awriMoB. U ecnn Mbl NOBUM CBOK OCO-
Oy BEPCUI0 NCTUHBI B HAYYHYIO CETb, He
HaOo yaMBASITLCS, 4TO HAaM He nonagaroT-
ca  [QoKasaTenbCTBa CyLLECTBOBaHUSA
Lyxa.

B cBoe Bpemsi Ha P. KonnuHaa npo-
naeena 6onblloe BrneyartneHwe pabdorta
K/1laccuKa aHIMMMCKOM IMTeparypbl U Xpu-
cTnaHckoro mbicnmntens Knavea Crennn-
3a Jlbtonca (1898—1963) [10], uaBectHo-
ro yutarensaMm no "XpoHukam HapHumn™.
Bynyuw atencrom, K. C. Jiblonc noctasun
ofHaxabl 3adadvy OnpoBEpPrHyTb Bepy C
MOMOLLLBIO JIOTWKW W... NPULLEN K XPUCTU-
aHCTBY. MIMEHHO Mo3TOMYy uuTatento
KaXxeTcs, YTo aBTop NpeayragbiBaeT Bce
ero BO3PaXeHusl, NOCNegoBarelbHoO OT-
Beyass Ha HuMX. BOT nulb HECKONbKOo
coo0paxeHWiA.

YenoBek, genawumin 3amedaHus, He
MPOCTO 3asBASET, HTO EMY HE HPaBUTCH
rnosefeHne Apyroro yenoseka. OH B3bl-
BaeT Npu 3TOM K KakoMy-TO CTaHaapTy
rnoBeAeHWs, O KOTOPOM, MO €ro MHEHWIO,
3HAeT APYyroi yenoeek. W TOT, Opyron,
oYeHb pefKo oTeBevaeT: "K uyepTy Ballu
craHgaptol!” [No4Tn BCerga oH ctapaeTcs
onpaepatbcs. U To, 4To OH caenan, Ha
camoM Aene He MAeT Bpaspe3 C 3TUM
CTaHOapToM TMNOBefeHUs, a ecnin Boe-
Taku WIeT, TO )18 3TOr0 UMEKTCH OCO-
6ble M3BMHUTENbHbIE MpPUYMHLL. Pak-
TUYECKN 06Ge CTOPOHbI UMEKT B BULY
Kakon-to 3akoH nnu [NpaBuno YecTHon
Wrpbl, UAW NOPSAOYHOrO MNOBEAEHUS, UMW
MOpann, OTHOCUTENBHO Yero OHW CoMmMac-
Hbl B TOM, 4TO Takoe Aofpo 1 YTo Takoe
310.

3TOT 3aKOH paHbLLe HasblBan "ecte-
CTBEHHLIM", T. €. 3aKOHOM Mpupodul. Ce-
rogHs Mbl MOHWUMaeM Nod HUMWU CUNbI
TArOTEHWS, HAaCNeACTBEHHOCTb WAN XW-
MUYEeCKNe 3aKoHbl. Ho Korga mbicnmutenu
APEBHOCTM Has3blBa/M 3aKOHbl fodpa u
3na "3akoHamu NMpupoapl”, OHW Noapasy-
MeBaNIn "3aKOH YenoBEeYeCKOn Mnpupo-
nbl". PaccmaTpuBasi YenoBe4YeCcTBO B
LenoMm, niogy nonaraim, Yto YyenoBeye-
ckas nges o IpUINYHOM MOBEAEHUM oYe-
BUOHa 0519 Kaxporo. W cerogws nmoaou
COTHSIMW CMOCOBOB NPOAOMXAKOT anesn-
NMPOBaTh K 3TOMY 3aKOHY, Oyl TO n3yye-
HWe CTBONOBLIX KNETOK MM pacrnpocTtpa-
HEHWE OEMOKPAaTUN.

Kaxnaplin 4enoBeK MOCTOSIHHO Haxo-
ONTCS NOL BO3OEUCTBUEM Pa3fINYHbBIX
3aKOHOB. byayun ¢uanyeckum Tenom,
YenoBek NoABNAacTeH 3aKOHY TAroTeHus 1



He MOXeT MonTn NpPOoTUB Hero. bynyun
OpraHM3MoM, YenoBeK MNOAHUHAETCSH
OMONOrMYecKnM 3aKoHaMm, KOTOpLIE OH He
MOXET HapylLlWTbL N0 CBOEN BONE, TOYHO
Tak Xe, Kak WX He MOryT HapywuTb
JKMBOTHBLIE. HO TOT 3aKOH, KOTOPLIM NMpu-
Cyll, TONbKO YEenoBEYECKOW Mpupoae u
KOTOPLIA He pacnpocTpaHseTcs Ha
XWBOTHBIX, PACTEHUS UNN Ha HeOopraHu-
yeckne Tena, — TakOW 38KOH 4HenoBeK
MOXEeT HapyliuTb No cBoemy BHIGOpy.
3TOT 23aKOH HasBann "eCTeCTBEHHbIM™
WU "HPaABCTBEHHBEIM™, MOTOMY YTO NOAN
AYMalOT, 4TO KaXAH YeNOBEK 3HAET ero
anpuopn N emMy HMKOrO He Haio yyvTb
(pasymeeTtcs, B cembe He 6e3 ypona).

Kazanock Obl, HOPMbl MNOBEAEHWS B
pas3nuyHbIX KyNbTypax Tak HECXOXMW, YTO
BLIBOJ, O CyLLECTBOBaHUW obLero Hpas-
CTBEHHOrO 3aKOHa NULUEH OCHOBaHWNA.
OpHako BaBWNOHCKWE TMMHBI U 3aKOHbI
MaHy, ermneTrckass KHUra MepTBbIX W
"Becenbl u cyxgeHns”, KoHbyLme, cTom-
KM W NNatoHukn, mudpo abopureHos
AscTpanun n AMEPUKM OIMHAKOBO OCYX-
[aloT yrHeTeHune, yGuncTeo, npenaresnb-
CTBO, 0OMaH, 0AVUHaKOBO NpeancHBaloT
rnomMorarb HEeMOLLHbLIM N CnatbiM, TBO-
pWUTb MUNOCTLIHIO, ©ntocTn BecnpucTtpa-
CTWE M YECTHOCTb. HPaBCTBEHHLIN 32KOH
NEeNcTBYEeT TONbKO Yy nwaen. YyeHvle
06bLIYHO BKNKOYAKOT CNOCOBHOCTL pasnu-
YyaTb o6po n 3n0 B NepedyeHb OTNNYK-
TenbHeIX YepT Homo sapiens Hapsigy ©
HallMYMEM uYNeHopa3faenbHOW peyun u
HanMunem NpeacTaeneHnsa o Gyayuiem.
W 310 He cTagHbIl MHCTUHKT. Ecnn aBa
VMHCTUMHKTA HaxoasTcsl B MPOTUBOPEYMUN
Opyr ¢ Apyrom, nodexaaeT ToT, KOTOpbIl
cunbHee. OfHaKo B Te MOMEHTHI, Koraa
Mbl 0COBEHHO OCTPO oulyllaeM BO3Oei-
CTBUWE 3TOro 3aKoHa, OH GNOBHO Okl Noa-
CcKa3blBaeT HaM CrnefioBaTb TOMY U3 ABYX
MMMNYNbLCOB, KOTOPLIA, HAoOopoT, cna-
Oee. Bul, BeposiTHO, ropas3no 6onbLue Xo-
TUTE HEe PUCKOBaTb COGCTBEHHOM ©e30-
MacHOCTBLIO, YeM MOMOYb YENOBEKY, KO-
TOPBLIN TOHET; HO HPABCTBEHHbLINA 3aKOH
TeM He MeHee NobyxpaaeT Bac NOMOYbL
TOHyLeMy. B HekoTOpbIX chnyyasx anbT-
PYMCTUYECKOE NOBEAEHUE MOXET MpO-
ABNATLCH flaXe MO OTHOLUEHWUIO K 3aKJif-
TOMY Bpary.

Ecnun Obl BHe BoeneHHoi cyllecTeoBa-
Na Kakasa-To KOHTponMpyioLLlasa cuna, oHa
He morna Obl NokasaTtk ceba Ham B BUOe
O[IHOrO N3 BHYTPEHHUX SNEMEHTOB, NpU-
cyumx BoceneHHoW, Kak apxvtekTop, no
MPOEKTY KOTOPOro COOPYXEH AOM, HE MOr
Obl ObITb CTEHOWN, NECTHULIE 1N Kamn-
HOM B 3TOM Aome. EOnHCTBEHHOE, Ha YTO
Mbl MOrnKM Obl HAOEATLCS, — 3TO Ha TO,
4YTO cuna 3Ta NposiBuT cebs BHYTpW Hac B
¢opmMe onpefeneHHoro BAWSHUS WK
rnpukasa, crapasicb HanpaBWTb Halle
rnoeeaeHwe B onpepeneHHoe pycno. Ho
MMEHHO TaKoe BAUSIHWE Mbl U HaxXoOuMm
BHyTpU ceba. He npaBpa nm, Ttakoe
OTKpLITUE O0MXHO 6bino 6L NpodyauThL
Halln Nopo3peHna? B ntore cywecteyet
HeYTo, pykoBoasllee BceneHHol n nNpo-
ABNSIOLEECH] BO MHE B BUAE 3aKOHa,
KOTOpbIn NoByxpaer TBopuTb A06po 1
MCMNbLITHIBATL  YIPbI3eHUA COBECTU 33
CofAEesiHHOE 3/10.

Paaymeercs, 310 He Bee, n K. C. Jlblo-
WC Hallen oTBeThbl Ha MHOruve apyrue
BOMPOCHI U MNOAO3PEHUS, O YEM Myulle
npouyntatb B ero kHurax. Ho BoT uto

WMHTEPECHO, HEAABHO HacTOSLLYIO CeHea-
LIMIO B MUPOBBIX HAYYHBIX U MHTENNEKTY-
albHbIX Kpyrax Bbi3BaJIO OTKPbLITUE yye-
HBX 13 GpuTtaHckoro Bpucronbckoro
YHMBEPCUTETA, Korda OHW YCTaHOBUAM,
4YTO COBPEMEHHbI YENIOBEK POXAAETCH C
Bepoi B Bora [11]. Bonpoc cyuiectBoBa-
Husi Bora ofbsaBReH COBPEMEHHON Hay-
KoM mnppaumoHasibHbiM. OfHaKo HOBEN-
Lne nccnefoBaHns HayyHoro KONnNekTu-
Ba 13 bpnctonst nokasanu, 4to 6e3 Bephl
B Bora Hn Homo sapiens, HM COBpeMEH-
Hoe 06LLLEeCTBO He NOSIBUNUCH Obl.

[lo MHeHuWIO cneumManncToB, Ha 3ape
yenoBeyecTBa Te rpynnbl AOen, KoTo-
pble Bepwnu Bo BceBbiLHEro, B crpaBef-
NIMBOCTL U YMNOPSAOYEHHOCTb MWPONO-
psanka, cospasanm 6onee Kpenkue coum-
allbHble CBSI3W U TEM CamblM MOBbLILLAMN
CTeneHb CBOEN BLIXMBAEMOCTH, 3aJIOXUB
OCHOBbLI COBPEMEHHOW UMBUAN3aLMKN M
npuaae el umnynec passutua. [nemeHa
W rpynnel nogeit, NUWEHHBIe NOHATUS 1
Bepbl B bora, pacnaganucb u ncuesanm,
He ocTaBuB nocne cedbs cnepoB. "Ml
YCTaHOBWUNW, YTO XOL MblLUNeHns pedeH-
Ka BKMKYaeT WHTYUTUBHYKD Bepy B
CBEPXLECTECTBEHHOE", — 3aaBUN PYKO-
BOAUTENL MCCnefoBaHUN npodeccop
Bptoc Xya.

Hy n cnapa Eory! A Tenepb CnoBo
&. Konnuhay.

C Bepoii B HayKy

Bac 6ecnokouT, 4To Hayka paspyliaer
BEpy, Hacaxjas arencTuieckoe MMporio-
HumaHue? Ecnu Bor cospan Bcko Boe-
JNIEHHYIO, MMesl Mpu 3TOM onpeaeneHHbIN
NNaH, CBA3aHHLIN G MosIB/IeHWEM YenoBe-
ka, ecnn OH CTpeMnTCst K OBLLEHNIO C
HamMn — NIALMW, U BNOXWI B HAC HPaBCT-
BEHHbIW 3aKOH KakK CBMAETEeNbCTBO
Coero npucyTcTeus, Bpaa N1 ana Hero
onacHbl MOMBLITKW Halwmx cnabbiX yMOB
NOHATL Benunune Ero tBOopeHns. B stom
KOHTEKCTe Hayka MOXeT OblTb Gopmoli
nouutanuna bora. Ho mHorne penurnos-
Hble OedTenu, rno-BuaMMomy, He nocre-
BalOT 32 HOBLIMW OTKPLITUAMMW YHYEHLIX W
PUCKYIOT arakoBaTb Hay4YHbIe BO33peHus,
He BronHe noHuMas ¢dakThl. BeictaBnas
LIepKOBbL B CMELUHOM BMAe, OHW OTBpa-
waoT oT Bora noaei, NCKpeHHe cTpems-
muxcs K nctmHe. Kak ckazaHo B KHUre
Mputuen (19:2), "Hexopowo aywe Oe3
3HaHus".

C HayKoii B Bepy

Ecnn Bb OoBepsieTe  MmeTonam
Hay4YHOro MO3HaHUs, HO HaCTPOEHHI
CKENTMYECKW MO OTHOLUEHUK K Bepe,
ceiryac Bam, MOXeT ObiTb, CaMOe Bpemsl
cnpocuTb cebsl, 4To MellaeT ycTaHoBNe-
HUIO rapMOHUN MeXAay ABYMS MMPOBO3-
3peHusiMn. MoxeT BbiThb, Bac 6ecrokont
TO, 4UTo Bepa B bora Tpebyet o6palieHus
K uppaumoHanbHoOMy? HO MHOXeCTBO
[OBOAOB MOKAa3bIBaeT, UTO areMaMm —
HanMeHee paluoHanbHas N3 BO3MOXHbBIX
nosmuyuii. Moxert ObiTb, Bam OTBpaTU-
TEeNbLHO NULEMEPUE TEX, KTO rPOMOrfac-
HO 3aaBNfeT o0 cBoel Bepe? OueHuBaiite
BEPY He MO0 MOBEAEHUK) OTAENbHBIX
BEPYIOLLX WU PEANIMO3HBLIX OpraHu3a-
LiMiA, & NO BEYHBIM JYXOBHBIM UCTUHAM, B
Hewn copepxawumcs. Moxet GblTb, Bac
MydaeT GUnocodCKuini BONpoc — rnove-

MY MUNocepaHelii Bor ponyckaeT crpa-
naHne? Ho Bor MoxeT npecnegoBatb
Lenun, OTNNYHLIE OT HaLUKWX, W, XOTa 3TO
TPYOHO MPUHATL, MONIHOE OTCYTCTBME
cTpanaHusi, No-BUAUMOMY, He cnocob-
CTBOBano Obl Hallemy [yXOBHOMY POCTY.
MoxeT 6biTb, BaM 0CaAHO, YTO METOALI
HayKn He MO3BONSIIOT OTBETUTb HAa BCe
BaXHble BOMpoch? Ho sTa orpaHuuyeH-
HOCTb — akT, ero HeobxooMmo npu-
3HaTb W YCBOWUTb, U3 HEro cnepyert
n3Bneyb ypok. HakoHeL, MoXeT BbiTh, Bbl
HW pa3y BCEpbe3 He 3adyMblBaluCb O
Bepe? B COBPEMEHHOM MWpE MHorme
rOHAIOTCA 3a BreYyaTneHWsaMKW, NbITasch
OTpU1LAaTh, YTO OHW CMEPTHBI, U OTKJ1aAbl-
BalOT paccMoTpeHue Bonpoca o Bore oo
oonee ynobHoro mMomeHTa. XWU3Hb KO-
poTka. He oTknagpiBaiiTe paccMoTpeHne
BEYHLIX BOMPOCOB [10 TEX MOp, NoKa Nny-
HbIA KPU3WUC WUAKM NPEK/IOHHLIA BO3pacT
He 3acTaBsAT Bac NpUaHaTb COOCTBEHHOE
[yXOBHOe 0OHULLaHKe.

3aknwyeHne

Yro ocraercs podaButb? [OBOPAT, YTO
YenoBeK CTaHOBUTCH B3POCHbIM, KOraa
BCEpLE3 3aQyMbIBAETCH O Hen3bexHon
KOHEYHOCTW 3EMHOW XW3HW N €€ CMBICNE.
Heyxenn crpebaHne martepuanbHbIX
LeHHocTeln n nepepaboTka TOHH NPOAYK-
TOB — ee UCTuHHas Luens? U 7...ecnu xe y
KOro 13 Bac HeQoOCTaeT MyOpocTH, Aa
npocut y bora, pamnuero Bcem nNnpocto u
©e3 ynpekoB, — n pactcs emy” (Mak.
1:5).

B cnenyiowmii pas, BOOPYXMBLUUCH
HOBBIMW 3HaHUaMU, ByneM Moaenupo-
BaTb BoceneHHyio.
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