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Aty i sherbaib

AATbl, ®AKTbI, COEbITUA

Coobujaemcsa 0: MeponpuAamusx, Komopsie npoudym & pam-
kax MexdyHapodHozo 200a acmpoHomuu; ykase [lpesuderima P®
0 npeobpasosaHuu PedepanbHoll crnyx6bl no Had3opy 8 cgepe
C8A3U U Macco8bix KomMmyHukayul (PoccensbkomHad3opa) e de-
OeparnbHyio Criyx6y no Had3opy & cghepe cesasu, UHOPMAUUOH-
HbIX MexHonoaul U MacCco8bix KOMMyHUKayul; o6HapyxeHuu 08yx
bonbwux “npobouH” 8 MacHUMHOM none 3emnu, sawuwarnuwem
Hawy nnaHermy om COMHEeYH020 8empa; tobunee pocculickoz2o pa-
duosawaHus;, OMKPLIMUU NaMAMHUKA PYCCKOMY UHXeHepy, as-
mopy npoekma bawHu Ha lllabonoske Bnadumupy Lllyxosy; Ha-
4Yane npuema K 3a48my Ha QUNNombl, 8bidagaemMbie XypHanom
“CQ Amateur Radio”, paduocss3sel, 100meepxOeHHbIX YEPe3 NeK-
mMpPOHHYI0 cucmemy eQSL.cc; cneyuanbHbIX mobumensckux paduo-
cmaryusx, komopbig 6ydym 38yyams 6 aghupe 8 2009 2.; Hoeo3e-
naHOcKux paduornobumensx, egederHbiXx @ 3an craesbl.

B.NONTABEU, UA4AM. KOH®PEPEHUUA-OECTUBASD
BONMOrPAACKUX PAAUONIOEUTENEN

Pacckas o nposederHom 27 ceHmabps 2008 2. paduonobumens-
cKoM cthecmueane, npozpamma Komopoz20 No3sofnuna oxeamums
8ce MHO2006pa3sue desmenbHOCMU Kak paduomobumensi, mak u
npogheccuoHarnos 8 obnacmu paduocessu.

U3 APXUBA XXYPHANA “PAAQUODPOHT”
Beceda ¢ paducmkot J1.LUpadep, komopasi obecnewusana paduo-
ceAsb ¢ napoxodom “Henockur” u nedoebiM nazepem LUmuoma.

C.KAP®UAOB, UT2LA. 3AMUCKK CTAPOIO PAOUCTA

Hayano nybnuxayuu omdesnbHbiX 2n1a8 U3 KHU2U “3anucku cmapo-
20 paducma, unu rnoeeciTb 0 Nepsou fbeuy...". OMo KHu2a o Kopom-
KOBOIHOBUKAX, U HanuCaHa oHa O KOPOMKOBONHOBUKOS, 3ITI0 KHU-
2a o mobeu asmopa K “Mop3sHKe” u nbumensckol paduocessu.

DX-INFO

Uugpopmavus o QSL-meHedxepax, nodpobHbie noymossie ad-
peca pedkux paduocmanyul u ux mMeHedxXepos, a makxe 0bHOs-
nexHHas mabnuya docmuxeHul y4acmHuKoa QunnoMHou npozpam-
Mmbt Russian Districts Award.

NPOIMHO3 NPOXOXAEHUA HA KB

lpoeHo3 Ha anpens 2009 2., cocmasneHHbili Ha CepeduHy Me-
cAya Ha ocHose pesynbmamoes pabomsi npozpammbl lonCap npu
cnedyrouux yCcrnosusx: MUHUMAnbHbID Y201 80368bIWEHUS aHIMEH-
Hbl — 5°, MowHocmb nepedamyuxka— 100 Bm, 6eposmHocms npu-
eMnemMoz0 Kkavecmea paduocesizu — 30%, MakcumanbHO npume-
Humas yacmoma (MIMY) — 50% om MaKcumansHO 803MOXHOLL.

A.3VNHYEHKO, RW3VZ. COPEBHOBAHUA

Kanendapb copeeHogaHuii Ha anpefnib u mal 2009 2., KaneH-
dapb YKB copesHogaHull umanbAHcKux paduomobumened, Nono-
XeHUs copeaHogaHull “MonodexHoe nepeeHcmeo P®”, “Hungarian
Straight Key Contest” u “Helvetia Contest”, a maicke kpamxue umoau
nepserHcmea Poccuu cpedu monodexu 2008 e., “Kybka H0.A.laza-
puHa 2008 2.”, “JIDX CW Contest 2008” u “Helvetia Contast 2008”.

B.CYLLKOB, RW3GW/3. WORLD FLORA FAUNA:
nonrojA CnycTta

TModpo6HbIl pacckad 0 QuHaMu4HO paseusarouielics Ounnom-

KB.VKB

YATAWUTE B HOMEPE 3/2009:

HoU npozpamme 3an06e0HUKO8 U HayuoHanbHbIX NapKos, Komo-
pas 6bina opaaHu3oeaHa 8 Poccuu u 6bicmpo 3agoesana nornynsp-
HoCcmMb cpedu paduonrobumenell MHO2UX CImpaH Mupa.

O.XYOONEEB, RZ0SO. PAOUOIKNEAULIUA HA NER BAUKANA
Pacckas yeneyeHHO20 paduonymewecmaeHHuKke o pabome g
aghupe ¢ osepa batikan e pamkax 3umHuadsl Cubupu.

MEMOPUAN “NOBEQA 64”

lMonoxeHue 0 Memopuans, Komopbil nposodum Eenopycckasa .
hedepayus paduonobumenai u paduoCnoOPMCMEHO8 8 3HaK any-
60K020 ysaxeHus u bria2odapHoCcmu K yyacmHukam Benukot Ome-
4eCmeeHHOoU 8OLHbI.

B.MEYMHCKUW. KPATKOE PYKOBOACTBO NO PAEOTE
C NPOrPAMMO#® SPECTRUMLAB

B Hacmoswee epsms npozpamma Spectrum Laboratory (asmop
— Wolfgang Buescher, DL4YHF) sensiemcs Haubonee ¢hyHKyuo-
HanbHOU @ ceoem Knacce. OcHosHas yenb “Pykosodcmea” — no-
MOoYb paduoniobumensm 0C8oUMb 3MOM MOWHbIU yHUBEPCANbHLIU
uHCMpPyMeHm ONA 3aNuUcU U aHanu3a CUSHAN0E, MNocmynanwux Ha
8x00 38yKOBOU Kapmbl KOMTLIOMepA,

U.MYLWEHKO. BOPABOTKA P-311

Onucarue nepederniku 0080BHO NOMYNAPHO20 CEA3HO20 paduo-
npuemtuka P-311, 8 pesynbmame Kkomopol 3HaYumensHo yry4-
waemcs npuem 0OHOMONOCHbIX CU2HanNos.

B.PYBLIOB, UN7BV. YNY NPUEMHWUKA

Brumaruio yumamenel npednioxeHsl npocmsie, HO aghhexmus-
Hble ycunumernu npoMeXymoyHOU Yacmomsl, KOMopbie asmop
YCrewHo npumMeHsem 6 mobumernbCKuX CEA3HbIX NpUeMHUKax u
mpaHcugepax.

C.AbMAA, US5QBR. MPAKTUYECKUE KOHCTPYKUUN
TEXHWKU NPAMOIro NPEOBPA30OBAHUA

BHmysuacm u 20pAYUl NOKMOHHUK MEXHUKU NpAamozo npeob-
pasosaHus 0eNUMCS C YUMamesisiMu C8OUMU 3KCEepUMEHMAarbHbI-
Mu paspabomKamu, KOmopsie npu npedenbHol pocmomes ume-
lom Hennoxue napamMempsbl. BHUMaHUIO Yumamenel npeonoxeHo
HECKOMbLKO 8apuaHmos cMecumenetl, komopbie obecneyusarom
OYeHb XOpowul Npuem cuzHanoe mobumenscKUX paduocmanyul
68 QuanasoHax 3,5 u 7 Ml'y.

AKTUBHAA PAMOYHAA AHTEHHA

Teopusckul MOOX00 K KOHCMPYUPOBAHUKD MAZHUMHOU pamoy-
HOU aHMeHHbI 10380nus co30ams oyeHb yO0ayHO8 ycmpolcmeo,
3HaYUMenbHO yryJywanuwee npuem crabbix CusHanos8 u uMeruwiee
8bICOKUE NAPaMempsi 10 UHMEPMOdynAYUU.

BAWIKECT

O630p Haubosniee UHMEPECHbLIX MAMepuanos, onybnukosaH-
HbiIX 8 HOABPLCKUX HOMepax XypHanos Radio Communication,
CQ DL u QST.

DOCKA OEBABREHUIA

BecnnamHbie 06bAGNEHUS HEKOMMEPYECKO20 Xapakmepa 0
nokynke, npodaxe unu obmene paduoniobumenbCkol annapamy-
psi U paduodemarned.



NMomoraroT Jyim

3BYKY?

Hopozy ocunum udyuwut, ucmury Halidem uwyuwud.

KOMHaTKM, KOMHaTb] M KOMHATULLM
pa3Horo obbema (Hale Xmnoe)
— MO/THOMPaBHbIE YHacCMHUKU UCTIOfN-
HeHUST MOBUMBIX My3bIKarnbHbIX MPo-
u3eedeHull. B TEXHUUECKMX ONUCaHN-
fX aKyCTUYECKUX cUcTEM paspaboTum-
KW NPUBOAST XapaKTepuUcTUku, nony-
YeHHbIE, Kak NPaBunNo, B YCNOBUSX
3arnyLEeHHON Kamepbl, Korga nome-
uleHunst kak Obl BOBCE M HET. A 4YTO e
NPOUCXOAUT CO 3BYKOM B O0GblMHOWM
KoMHare? “EcTb MHeHue”, HekoTopble
NOMELLIEHUS MOTYT TaK CUNbHO U3Me-
HUTL 3BYYaHUE, 4YTo OT “BbICOKOI BEP-
HOCTHU” 3ByKa HUUYETO HE OCTaHeTC...
B arux cnoeax, k coxanexmio, 6onb-
we npaeppl, 4em xorenock 6bl... Ho
He cnepyeT cnewntb! OcMbiCnexnHoe
OTHOLLEHWNE K aKycTuieckomy ochop-
MINEHUIO KOMHaTBbl MOXET HE TONbKO
“cBeCTU Ha HeT” BpeaHoe BNusHue
3TOro CBOE06Pa3HOro “My3blKansHoro”
VHCTpYMEHTa (3amMKHyToro 06bema
KOMHATbI), HO 1 B 4EM-TO Aaxe nof-
NpaBuUTb 3By4aHUE KONOHOK.

Ho npexae Bcero CToMT OCTaHo-
BUTLCSI Ha “MopanbHoi” CToOpoHe Bor-
poca. CTpemsiCb AOCTUTHYTb Haunyy-
LIer0 KayecTBa 3BYKA, BO3MOXHOIO
npu COBPEMEHHOM YPOBHE 3BYKOTEX-
HUKK, HENb3S paccMaTpuBaTh 3TO Ka-
YECTBO MCKNMIOYUTENBHO C TEXHUYEC-
KOM TOYKM 3peHmst (KaKoBbl YacToTHas
XapakrepucTuka cucTemsl, nepeaada
MMNYNbLCHOFO CUrHana, crtepeoad-
ek u 1.1.). Npu ceepxTHaTENBHOM
perynupoBarmn AYX 1 NOCTOSIHHOM
6opbbe 3a CBEPXHU3KME UCKAXEHUSI
HEepeaKo BO3HMKaeT CBoeoBpasHbil
ncuxonoruyeckuit LITamn (“3aumknex-
HOCTb"), U NponanaeT acmemuyeckoe
HacnaxoeHue u padocme Npocmo om
cnywarus xopowel My3biku!

Bo3ayx B noMeLLeHnmn Moxet 6biTb
CBEXMWI UNK 3aCTOSIBLUMICS, TENNLIN
MNU XOoNOAHBIN, HO OH BCEeraa — yn-
pyrui! [locTaTOMHO BCMOMHWUTB, Kak
NPYXMHUT OH B PYYHOM Hacoce unm

(Mocnosuya).

B HaflyTOM BO3AYyLUHOM LIa-
puKe. A pa3 ecTb ynpyrocTb,
€CTb U BO3MOXHOCTb €e
“packavarb”’ B obnacru pe-
30HaHca, korpa konebanus
C onpefeneHHon YacToTomn
BO3pPACTAKT HACTONLKO, YTO
CTaHOBSITCA 3aMETHBIMU Ha
cnyx. Bot 1 komHaTa nopow
Ha4YyMHaeT Pe3oHUPOBaTb Ha
yacToTax, nexawmx, Ha-
npumep, B auanasoHe 20...100 I'u.
311 konebanus Bo3anyxa B o6beme
KOMHAaTbl MEHSHOT 3BYyK, Ao6aBnsas
CBOWM “ronocok” B 3By4aHue (Tak Ha-
3biBaemMble “npuasyku”). Monyvaercs,
4YTO apaHXupoBLLUKOM U UHTEpMpe-
TatoOpoM My3biKM MOXeT ObiTb He
TONbKO AUPWXKEP U 3BYKOPEXUCCEp,
HO K aKycTuUKa NoMeuleHust crnocob-
Ha “4TO-TO" NOAYEPKHYTL B 3BYKE UH-

CTPyMEHTa unu ronoca.
Lnsa 6onee sicHON Aeranuaauuun
cy6BLEeKTUBHOIO Brieyarnexust ot “npa-
h’ aKyCTU4ecKom

xas?
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BUNbHO paboTtatouien
CUCTEMBI B “XOpPOLLIO NOArOTOBEHHON”
KOMHaTe NpOoCyLUMBaHUSt MOXXHO Npo-
BECTW aHANOrnio C UBeTHOM doTorpa-
dmeii. MocpeacreenHas akyctuka —
Kak HecoKycupoBaHHas cotorpacdust
CO CMELLEHMEM UBETOB U LIBETHbIMU
opeonamu noectogdy. CpaBHeHUe Takux
cucTeMm — BCE PaBHO, 4To BbIGop 13
ABYX, NO-PasHOMY, HO PacnnbiB4aTbLIX
CHUMKOB. MoXXHO roBOpUTE 0 Npeanoy-
TEHWU OJHOIO U3 HUX HA OCHOBE NNy~
HbIX OLLYLLIEHUIA, HO O PEanUCTUHHOM
BOCNpUSITUK M306pakeHUst peyb Npo-
cTO He uaet! 3aro 3ByKOBOCMNPOU3BO-
Ls11as cMCTeMa BbiCOKOM BEPHOCTH —
370 Kak YeTkas ororpacust, nepena-
oLLasa BCE MeNbHanLme aetanu u Lge-
TOBbIE HIOAHCHI 0BbeKTa CbemKu!
KoweuHo, Bpsif Ny CyLLECTBYET YHU-
BepcanbHbi peuenT no kapauHans-
HOMY YNyuLIEHKIO “3BYKa” B KOMHATE.
Jaxe Hayka 3gecb orpaHuMumnBaeTcs
obumMn pekoMmeHpauusiMu, nonara-

“cTeHbl’

iCb Ha ero BenuuyecTBo 3kcrepu-
meHm. Ho ecnv NnoponTH TBOPHECKHU K
CcO30aHK0 COBCTBEHHOM KOMHATDI
NPOCNYLLUBAHUS, TO MOXHO AOGUTL-
¢ MHororo. KoHeuHo, Hapo oCHoBa-
TenbHO 3aNacTUCb TEpPNEHUEM, MNo-
CKONbKY “romck 3eyka” Tpebyer orpom-
HOrO KONMYECTBA OMNbLITOB U ANUTENb-
HbIX NpOCHYLUMBaHUA NONy4aoLWLMUXCS
BapWUaHTOB.

Kctaru, 3aecb BO3HUKAET MHTEpeC-
HblA MOMEHT, KOTHA Ka4ecTBO 3By4a-
HUS oueHuBaer “crapwee” u “Mono-
noe” nokonexue. YBbl, HO C BO3pacToM
Cryx cunbHO uameHsietcs. B petckom
BO3pacTe OH HaunNyuLLWiA, a Co BpeMe-
Hem yxyaLaetcs (puc.1). MHorokpar-
HbIE SKCNEPUMEHTDI NOKA3anu, 4To Tak
HasbiBaeMast “ecrecrteeHHas noreps
cnyxa” GMoNOrMH4eCcKoro Npoucxoxae-

Puc. 1
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HWSI HA4YUHAET pasBUBATLCS yXe B
NofpoCTKOBOM Bo3pacTe U Habmopa-
€TCs1 BO BCEM AMana3oHe vacror. Ha-
pagy ¢ obwen notepen, no mepe
B3POCNEHUsI NDOUCXOAUT YXyALUEHUE
BOCNPUSITUS BLICOKUX YacToT. Hanpu-
Mep, B YactoTHoW obnacTtu or 10 Kl'y
¥ Bbille 3a Kaxable 10 net npoucxo-
AT yXyAlleHue CnblWMMOCTH NpU-
MepHo Ha 10 pnb! 31K Guonorudeckue
notepu MoryT ycyrybnsiteCsi Bo3nein-
CTBMEM Ype3MepPHOro LyMa (My3biKa
B HayLWHWKaX WNu Ha AUCKOTEKe C
rpomkocTbto 80...90 coH, Korpa B
ywax “ax bynbKaer”’, HECOMHEHHO,
“nonpaeuT Buonoriy” He B Ny4ulyto
CTOPOHY).

Ha4uHast akchepuMeHTbl No NOUCKY
“HacTosiuero 3Byka”, npexae Bcero
npoBepbTe “XUBOCTL” KOMHAaTLI. Ecnun
pe3kMi XnonoK B nagowu faer Ha
CNyX OTHETNUBLIE OTPAXEHUS, CTOUT
3aHSATHLCS 3arnyLUEHWEM, a eCriv Bo3-
HUKaeT oujyujeHue “BaTtHoro” 3Byka,
rOTOBLTECH K BbIHOCY KOBPOB.

Ecnu cneKkrp 3ByKoBoro curHana
(amMnnutypHo-4YacToTHas xapakrepu-
cTuka) boin rmapkum (6e3 nukKos w
NPoBanoB) B “rNyxol” KoMHaTe, To B
ryTKOM, C XOPOLUMM OTPAXeHUeM no-
MeLLeHuM oH BYAET CUIbHO U3PEe3aH.
Kakue-To yacTtoTbl nony4ar Hexena-
TEenbHOE YCUINEeHue, a Kakue-To, Ha-
obopoT, 6yayT 3aBaneHsbl. YJer peso-
HAHCHBIX CBOWCTB MNOMELLEeHUA oco-
6eHHO aKTyaneH ans manbix obbve-
MOB, Kakue COOTBETCTBYHIOT TUNWUY-
HblM ManorabapuTHbiM KBapTUpaMm.
UeMm BonblLle KOMHATA, TEM HWKe ee
pe3oHaHGCHble YacToTbl. A OT pasme-
POB NOMELEHUSI HANPSIMYIO 3ABUCUT
TOMHOCTL BOChpowu3BepeHust baco-
BOW 4acTy MY3blKanbHbIX Npou3Be-
AeHwit. inst KoMHaTbl 06beMoM 35 M3
(3,5x4,5x2,5 M) cywiecTBeHHoe UaMe-
HeHue 3ByqaHust byaert B guanasoHe
npubnuaurensHo 20...200 My.

WUrak, ecnu Bam cyxaeHo cnywarb
My3blKy B NPSIMOYTomnbHOW KOMHaTe (a
ectb Bbibop?), To NycTb oHa Byner no-
6onblle. XKenareneHo, Ytobbl ee anu-
Ha, LUMPUMHA 1 BLICOTA 3aMETHO OTrK-
Yanwucb ApYr oT Apyra, NOCKOMbKy ca-
Mbie HebnaronpuaTHeie ycnosust Ans

NPOCRyLIMBAHUSA CO3AAKNTCS B Ky6u-
Yeckux obbemax, rae uckaxenus baca
ByayT uMeTb rmybokui n MacLITabHbin
xapakrep.

PACCTAHOBKA AKYCTUHECKUX

CUCTEM

Ouenb bonbuwioe 3HadeHUe umeem
ronoxexue KonoHoK. Hanpumep, 3ByK
MEHSIETCA NPW pasMeLLieHuu cTepeona-
Pbt HE BAONb KOPOTKOW, a BAONb ATTWH-
HOW CTEHbI KOMHATbI, Brivke unu panb-
LUe OT CTEHb!I W YITIOB U HA PA3HOW Bbl-
cote. Nonbop ontumanbHoro paccTos-
HUA MeXay FPOMKOrOBOPUTENSMU U
yrna vx pasBopoTa — [oCTaToHHO Tpy-
DoeMK1i npoLece, Tpebyowmini MHOTO
urepauwi. Bnuser u mecto npocnyLum-
BaHuWA. BnnoTthyto y cTeHbr BynyT bonee
siPKo BbIAENATLCS 6acol.

Puc. 2

L3

Onst Havana BolibepuTe nonoxeHue
AC u MecTa npocnyLUIMBaHUS!, KOTOpoe
Gynet “craproebim” (puc.2). Mocny-
wawre 3pyvanue AC B “craproeoi no-
3uumu’”. Mocne aToro nocnywanTe my-
3blKy, NPUABWUHYB rPDOMKOrOBOPUTENW
K 60KOBbIM CTEHAaM, a 3aTeM CABUHYB
ux brnmako apyr kK apyry. CpaBHuTe ot-
TMYKUA B BOCNPUSITUM MY3bIKi [N KaX-
[0ro NONoOXeHust.

B obuiem, yBennieHue paccTosinus
mexay AC u npubnmxenne ux kK 6o-
KoBbIM cTeHaM pobasnsier 6ackl, HO
Oenaer ux MeHee aKUueHTUPOBaHHbI-
Mu. B cBow ovepenb, conwmxeHune
rPOMKOroBOpUTENEen yMeHbLIAeT LUn-
puHY cTepeonaHopamei. [inst onpepe-
NEHUs1 NOTNOXEHWUsT TPOMKOroBOpUTE-
nen no oTHoLWeHUO K BoKoBbIM cTe-
HaM nydLie BCcero criyllartb BoKan: oH
OOMKEH 3ByYaTb JNOKanv3oBaHo, Kak
6bt U3 TouKKN MexXay AC. Mo Mepe Toro,
KaK rpOMKOFOBOpPUTENY PA3ABUIatoTCA

¥ nepeMellaioTca ke K 60KoBbLIM
CTeHaM, BOKar CTaHOBUTCsi BCE MeHee
onpeneneHHbiM, W, B KOHLE KOHLIOB,
MOXET NOKA3ATLCA, YTO OH [IOHOCUT-
Csi U3 ABYX OTAErbHbIX AMHAMUKOB, a
He K3 BOOBpaXaeMon TOYKU Mexay
HWUMMK. JTO 3HAYUT, YTO FPOMKOTOBOPU-
TEnu pasHeceHbl CIMILIKOM f[aneko
OpYr OT Apyra, u paccTosiHle Mexay
HUMMK HEOOXOAUMO YMEHBLLUUTD.

Kpome Toro, yeM 6nwxe Apyr K Apy-
ry pacnonoxensol AC, TeM MeHblue
OHU AOMXKHbI BblTb NOBEPHYTHI
BHYTDb. 370 YCNOXHAET BblBop onTu-
MarnbHOTO PaCNONOXEHWs!, NOCKONb-
Ky Ansi CO3aHusA MakcumanboHo pea-
NUCTUHHOWN 3BYKOBOW CLIEHBI HEOBXO-
OUMO u3MeHATb 06a yKazaHHbIX ha-
pamerpa opgHoBpeMeHHo. Ana npo-
CTOTbl M3MepbTe paccrosiHue oT
nnockocTu pacnonoxenust AC po
cnywarens. 3ateM oTMeTLTe yCroB-
HY!0 TOUKY, KOTOpast HAxoQuTCsl Ha No-
NoBWHE 3TOr0 PacCTosHUA ho3apu
ronosbt criyliarensa No ock hoMeule-
Hus. Hanpumep, ecnv rpoMKoroBopu-
Tern HaxopaTca B 3 M oT criyware-
nsi, OTMETLTE TOUKY, HAXOASILLYIOCS B
1,5 M no3apu. Bce Bpemsi Hanpas-
nsATe rPOMKOroBOPUTENM HA 3TY TOM-
Ky, korpa byfnere n3MeHsTb WX homno-
XEeHue No oTHoLleHWo kK BoKoBbIM
cTeHaMm. XoTsi CyLLECTBYIOT FPOMKOTO-
BOpUTENHU, NS KOTOPLIX onpeneneH-
Hbi TakuMm obpasoMm yron nosopoTa
He SIBNSETCS HaWUMydLUuM, BCEe-TaKu
anst 6onbwuHcTBa THNhOB AC 3T0T
MeTop BNOMHE NOAXOAUT.

Tenepb ycTaHOBMTE DOMKOroOBO-
puTenu o4eHb BnM3Ko K hpoHTanb-
HOW CTeHe, nocnywante My3biKy,
BbliBUHbETE 'PDOMKOrOBOpUTENWU B
KOMHaTy u CHoBa hocnywianTe. Ectb
pasnuua?

OnucaHHbie npoleccbl — BeCbMa
“AenukatHel”. HYacTo uameHeHue no-
noxeHuit AC Bbt3blBaET (Mnk Kaxer-
Csl, YTO BbI3LIBAET) Takne “TOHKue"
OTNUYUS B 3ByaHUH, KOTOpbIE TPYA-
HO fiaxe oxapaktepu3oBarb. [Tosmo-
My cywecmsyom “‘creyualibHbie”
pexkomeHdayuu ayduoghunos ro ro-
UCKY onmuMmaribHo20 MoNI0XEeHUA
aKycmuKu e KoMHame.



NMpuBuun “3onotoro ceuenus”.
Wcnonb3oBaHue 3T0ro NpuMHUMNa no-
3BONSIET PACNONOXUTb (POMKOTOBOPU-
TENU B KOMHATE NPOCNYWUBAHUS C
NpoAONbLHOW OPUEHTALMEN Takum
oBpa3zom, 4robbl paccornacoBarb Ya-
CTOTbI, HA KOTOPbLIX NPOSIBISIOTCS aKy-
cTnyeckue pnedeKkrbl, U NCKINHOYNTD
Unn 3HaYUTENBHO YMEHbLLWIWUTL Bpea-
Hble pe3oHaHCbt. [iNsi NpaBUItbHOIoO

Puc. 3
i RW -

pacnonoxerHust AC B npsiMoyrornb-
HOM CUMMETPUYHOM NOMeEL}EHUM Uc-
NOnb3yHTCA fIBE NPOCThie (hopMyrbt
(puc.3):

- paccTosiHKe OT LieHTpa rPOMKoro-
soputenst N0 6OKOBON CTEHbLI PaBHO
0,276RW (RW — wupuHa nomeiye-
HUs, M);

- PACCTOSIHUE OT LeHTpa FPOMKOro-
BOpUTENs! 10 (PPOHTANbHON CTEHB! —
0,447RW.

Puc. 4

Mocne Toro, Kak rpOMKo-
FOBOPUTEN B NOMELLEHN
pacCcTaBneHbl No NPUHLK-
ny “3010TOr0 CeveHNst”, Bbl-
BupaeTcs noaunumst cnylua-
tenst (puc.4). Ero mecro-
pacnonoxeHune onpepe-
NSAETCst TONbKO PaccTos-
HUEM MeXAy LUeHTpamu
rPOMKOroBOpUTENENn 1 He
CBSAI3aHO C pa3Mepamu no-
Meilenus. B obuiem cny-
yae oba rpoMkoroBopure-
nsi v TonoBa cnyuiaTens
DOMKHb BbiTb pacnono-
XXEHb! B BEPLUIMHAX PaBHO-
CTOPOHHEro TpeyronbHu-
Ka. [IfvHa CTOpoHb! Tpey-
ronbHWKa AomkHa BbiTb
paBHa PACCTOSIHWIO MEX-
[y TPOMKOTOBOPUTENAMMU.

Koraa rpoMkoroBopure-
nu pacnonoxeHbol no
npuyHLMNY “3onororo ce-
YeHusi”, HeoBXoOAUMO MX
HEMHOro pa3BepHYTb B
CTOPOHY cnywiarensi. 310
MOXHO CHenatb Ha CryX.
OO6bLIMHO AOCTATOMHO pa3-
BOpOTa B nNpepenax
5...6° '

Korpa xouetcst pacno-
NOX1Tb aKyCTUJYECKUE CU-
CTEMb! B MPSIMOYFOMNbHOM
KOMHaTe NpoCIyLUMBAHUS
BAOML ANMHHOWN CTEHLL, BO (OpOoHTarnb-
HbIX Yriax NOMeleHusi OTMEPSIOTCS
NpsIMOYronbHUKK B NponopLwu “3ono-
TOFO ceMenust”. pOMKoroBopuTenu pas-
MeulatloTes B Il06om MecTe BAOnb AU-
aroHanbHOW NMHUK, NPOXoaALLEN Yepes
VIt KOMHATb! U BEPLUMHbI MPAMOYTOrb-
Hukos (puc.5). Ho Bapyr Bam He noees-
no, Uy Bac KeagparHasi KoOMHaTa npo-
cnywmsaHusi. Tak xe, Kak u B npenbl-
OyuleM cnydae, BO (hpoHTamNbHbLIX yrnax
KOMHaTbl HYXXHO OTMEpPUTL “30MoThie”
NPSIMOYTONbHWKNA 1 POBECTU YEPE3 HUX
[uaroHanbHete niHku (puc.6). Nrpomko-
roBopuTenu HeobxoaMMo pacnonaratb
BAOMb 3TUX NMMHWUN.

Ecrm koMHara npocnyLunBaHusi uMme-
eT pa3mepst, 6nuakue k hx1,62hx2,62h
{h — BbicoTa NoMelLeHust), TO, NKKYn-

Te, OHa cooTBeTCTBYET thopMme “30n0-
Toro ky6ounaa” (puc.7). C Touku 3pe-
HUsI aKYCTHKM KOMHaTa B popMe “30-
nororo xybouna” obnanaer 3ameva-
TenbHbIM CBONCTBOM: B3aumMoaen-
CTBME CTOSIYMX BOMH (Bcex Tunosl) B
KOMHaTe He yBenuumBaer, a, Haobopor,
YaCTUYHO KOMMEHCHPYET HepaBHOMep-
HOCTb 3BYKOBOFO nonsi. 3To NpuBOaUT
k 6ornee ecreCTBEHHOMY BOCNPUSITUIO
My3blk, OCODEHHO Ha HU3KUX YacTo-
Tax, 4T0 06bIHHO siBnsieTcst 6ONLLUON
npobnemMon B ManbiX NOMELEHUsIX
(meHee 100 m3).

NMouck “Toyex Xxusoro 3syka”.
[MoHsiTHO, YTO CyMMapHOE Ka4yecTBo
3BYKOBOCNpOU3BOASILEN CUCTEMB!
onpenensieTcst KA4eCTBOM KaXaoro
13 ee KOMNoHeHTOB. CyljecTByer He-



A=0,618RW
B=1,618RW

Puc.7

CKOMbKO B3rMsKA0B Ha TO, KaKow
MMEHHO KOMNOHEHT CUCTEMbI OKa3bl-
BaeT Ha CyMMapHoe 3ByYaHue npe-
obnapawulee BnusiHne. HaubGonee
pacnpoCcTpaHeHoO MHEHUE, YTO 3TUM
KOMMOHEHTOM SIBMSAETCS TaHOem
ycunurenb-Konoxku. Ho ectb u gpy-
roit Barnsin. OyeHb MHoO2UE CMOIK-
Hynuckb ¢ mem, ymo npu docmuxe-
HUU onpedesieHHO20 ypPOBHS Kade-
cMea OCHOBHLIM COepXKUBAIWUM
3anemeHMoOM OansHeliwezo e2o rno-
8bILIEeHUS SI8/IIemCs KoMHama npo-
cnywusaHusi.

Ectb pekoMeHpauun nNo akyctm-
YECKOW ONTUMU3ALMWU NOMEUIEHWUHA,
CywecTBylT pasHbie cnocobbl ux
akycruueckon obpabotku. insa aTux
Luenen cneuvanbHo NPou3BOASiTCS
HeobxoauMble MarTepuanbl U Npu-
cnocobnexusi. 3arparbl Ha akycTu-
YEeCcKYH NOArOTOBKY NOMEUeHus
WHOW pa3 NpeBbIAIOT CTOMMOCTb
3BYKOBOCMNPOU3BOASILLIEN CUCTEMBH!

Cpedu mMHoxecmea ycfioeull co-
2nacoeaHust moMeueHuUs U 38yKocu-
cmeMbl CaMbiM 8aXHbIM cyumaem-
cs1 npasunbHas ycmaroeka AC. Kpu-
TEpPUMK, NO KOTOPbIM onpenensioTcA
OnTUManbHbIE MECTa PACNONOXEHUS
AC, — cybvekTuBHOE owyuieHne
3BYKOBOU CLieHbl, “OKpyxailiero”
3BYKOBOTO NDOCTPAHCTBA U Nokanu-
3auus 3BykoBbix 06pazos. dopmyn,
Nnonb3ysicb KOTOPbIMU MOXHO pac-

®

cYMTaTb MecTa PpacnoNOXeHUsi KOH-
kpeTHbix AC B laHHOM NOMELLEHUM,
He CyLlecTBYeT, Tak Yto Bcs pabora
no onTuMuaaumu pacnonoxexus AC
NPOBOAMUTCS TOMLKO “Ha cnyxX”.

OnTumMmanbHoe MecTo pacnonoxe-
HUst AC npaBunbHee Ha3BaTb ONTU-
ManbHOW 30HOW, BLIXOA 3a Npepe-
Nbl KOTOPOW NPUBOAUT K 3aMETHO-
MY YXYALWEHUIO CyObEKTUBHbLIX Xa-
pakTepucTuk 3syka. Ho nouTn Huk-
TO HE 3HAET O TOM, YTO B Nnpegenax
ONTUMAanbHOW 30HbI CYU|ECTBYET W
“mouka xuesozo 38yka”. [pu coBMe-
weHun AC c 3TON TOYKOW BCE Bbi-
wenepeyYncrneHHbie xapakrepucTu-
KW\ 3BYKa CKAQ4KOM NOAHUMAITCS Ha
6onee BbICOKUI YpOBEHb. [pyrumu
crnosamu, BHYTPpU ONTUMarnbHOM
30HbI cyutecTryeT eule 6onee onTu-
ManbHast 30Ha, CyLEeCTBEHHO MEHb-
was no pasmepaM. Pasmepst aton
30HbI NpUMepHO pasnbl 0,1 MM, No-
3TOMYy €€ MOXHO YCNOBHO Ha3BaTb
moukod.

3710 siBneHue G6oino obHapyXeHo B
0OCTaATOYHOW CTENEeHu chy4vaiHo B

. OQHOW cucTeMe, Ho Nocne yaanoch

HaNTW MOYKU XXUB020 38yKa eule B
HECKOMNbKUX CUCTEMAX, YTO FTOBOPUT
06 obuieM xapakrepe sienexHusi. Bo
BCEX CNy4asix NPUPOCT Ka4ecTea 3By-
YaHWst Npoucxoaun CKaykoM U Tak
e CKa4Kom ucyesan npu BuiBoae AC
u3 3Tux Touek. CnepnoBarenbHo Moy-

KU XUB020 38yKa MOXHO HaWMTH TOrb-
Ko B Cny4ae LeneHanpaeneHHoro no-
ucka. BepositTHocTe ux crniy4anmHoro
obHapyxeHus npubnuxaercs K
Hynio.

MNpw coBmeLLEHUU TPOMKOTOBOPU-
Tenem ¢ moykamMu Xueoz2o 3eyka
YINy4YLWaTCA BCE XapaKTepPUCTUKU
3By4aHusi: 3BYKOBasi CLieHa, owyule-
HMEe NPOCTpaHCTBA, nokanulayus
3BYKOBbIX 0Bpa3oB, AMHaMUYECKu
AnanasoH 1 np. (KpoMe ToHanMbLHOro
6anawnca), Ho Haubonee 3ameTHoe
yBENUYEHWE KauecTsa NpouUcXoauT
no cybbekTUBHBLIM XapakTepucTu-
KaM, OTPAxXaloLMM 3MOLIMOHANbHOE
copiepanue hoHorpaMm (aHepreTu-
K€ WUCNOMHEHUS, 3MOLMOHANbLHOMY
copepxanuio u 1.n.). MNepexon ot
06bIMHOTO 3BYKa K XUeoMy v o6part-
HO NPOUCXOAUT O4EHb PE3KO U Hau-
6onee CUnbHE BbIPAXEH B CUCTEMAX
C HACBILEHHBIM U POBHbBIM HWKHUM
perncTpom.

MNpu Haxoxaennu AC B mouke Xxu-
8020 38yKa Ha CNyX 3aMeTHbl u3Me-
HEHUS B 3BYYaHuu Npu maneunwsem
u3aMeHeHnu nonoxexus AC B npene-
nax aron Touku. B crepeocucreme
nepeMeLleHunst B npegenax moyku
xueoz2o 3eyka nobon n3 AC Bbi3bi-
BaeT OAWHAKOBbLIE M3MEHEeHUs No
BCel 3BYKOBOWM clLieHe. Hanpumep,
M3MEHEHUS B 3By4aHWM, BbI3BaHHbIE
nepemeulexreM snepen nesont AG,
NONMHOCTLK YCTPAHRAKTCS Nepeme-
uieHneM Hasan npason AC. Yertko
durkcupyeTcs pasHulia B 3ByYaHuu
pa3Hbix oHOorpaMm, HO oHa KOppek-
TUPYeTCs M3MEHEHWEM MNONOXeHUs
AC B npepenax mouku.

Ecnu KonoHKu HaxoasTcst B moy-
Kax Xueoz20 38yKa, 30Ha pacnono-
XEeHust cnyliarens B KoMHaTe npo-
CrnywuBaHusi nony4vyaercss Makcu-
MarnbHO®, YyTb N HE NO BCEN KoM-
Harte. Ecnu 3aropognte onHy u3 AC,
B o6wuen 3ByKOBOW KapTUHE NouTH
HWYEero He MeHnserTcsi, Ho Habnwopa-
ercsi Hebonbilasi 3aBUCUMOCTb OT
NONOXeHust ronoBbl CRyLaTens no
BbICOTE.

(NMpoaonxenue cneayeT)



OnTUMM3aums NaHenm
aKyCTMUYECKOro CONpPOTUBNEHUSA

Kro 13 Hac He 3acTaBan B MarasuHe
paauoToBapoB ovepeaAHoro NoKynarenst
3a NPoBEPKOM Kakoro-HWUbyab MMNOPTHO-
0 “HABOPOMEHHOTO” MY3bIKANbHOTO LIEH-
Tpa. CHauyana HeBomMbHO YAUBISAELIbCS
BbICOKOMY KauecTBy 3ByuaHust. OcobeH-
Ho NpUsiTHO CNbIaTk ryboxme “Gapxar-
Hbie” HW3bl. B ronose MenbKaer MbiCrib:
“A He kynuTb T?”. OpHako Yepes He-
CKOIMbKO MWHYT HauMHaelb Nopo3pe-
BaTb, 4TO 3TUX “BapXxaTHbix HU30B” Ypes-
MepHo MHoro. MunyT yepes 10 obHapy-
XMBaelllb, YTO BCE-Taku 3BY4aHue He-
CKOIbKO “rpsi3HOBATO”, U XXENaHue cny-
LUaTb NpoNafaeT Bosce. Te, KTo NOMHUT
CTapylo COBETCKYIO aKyCTuKy, ybexaator-
CSl, 4TO 3Byuana oHa nycrb He Tak ad-
dexTHO, Ho 3aTo W He yToMnisna cnyx.

[pwynHon yToMurencHoro 3Byua-
Husi siBrisieTcst pesoHaHc AC. Paspa-
6oT1u4mkn AC, ocobeHHo manorabapur-
HbIX, YaCTO UCNOMNb30BANW PE30HAHC
Anst ycTpaHeHust cnapa AYX Ha Hus-
kux yactorax. B otkpbitbix AC peso-
HUpYeT AuHaMKuyecKas rornoska, B 3ak-
peiTeix AC 1 chbasouHBepTOopax BMec-
Te C ronoBkon — u 06LEM Bo3fiyxa B
kopnyce AC. Pe3oHupyer BnorHe “cu-
HycouaarnsbHo” ¥ NoHavany BOCNpuUHu-
Mmaertcsi Xopowo. Ho Bcst 6epa B ToM,
YTO pe3oHaHCHbIe konebaHust Bo3byx-
npatorcst npy nobom konebaHuu 3By-
KOBOW KaTyLIKu, Hanpumep, npu Boc-
npousseneHuu ynapa bapabana. Bos-
HUKaET NOCTOSIHHOE Nof“EepKMBaHUe
Y3KO¥ Nomnockl 4acToT, U 3To Hakna-
AblBAETCst HA NoNe3HbIV curHan. 3By-
YaHue craHoBuTCs “OyBHSILUM®, T.€.
BO3HMKAIOT NEPEXOfHbIE UCKAXEHWS.
Daxe xopowo paccuuTanHble ¢aso-
MHBEpTOPLI U 3akpbiThie AC He u3baBs-
NeHbl OT NEPEXOAHBIX UCKAXEHWUN.

CyulectByer Heckonbko cnocobos
ocnabneHusi pe3oHaHca.

- HU3Koe BbIXOAHOE ConpoTUBIE-
HUWe ycunurens;

- oTpUUATENbHOE BbIXOAHOE conpo-
TUBIEHMWE yCuUnurens;

- anekTpoMexaHuyeckast obparHas
¢Bsi3b (AMOC);

- NAHernb aKyCTU4ECKOro CoNpoTUB-
netus (MAC).

Huskoe BbIxofiHOE conpoTuBREHUe
YM34 ManoacdexTtuBHo no npuunHe
orpaHuyeHust Toka npotuso-34C cob-
CTBEHHbIM aKTUBHBIM CONPOTUBNEHUEM
3BYKOBO# KaTyuwku. OTpuuarensHoe
BbiXxogHoe conporusneHue YM3Y 3a-
MeTHO 3hbhekTMBHEE, HO YACTOTHAs Xa-
PaKTEpUCTUKA Ha HU3KMX YacToTax or-
HIOAb He poBHas. KpoMe Toro, u3-3a
nornoxurensHon obpaTHoi CBsiau no
TOKY, C NOMOLLLIO KOTOPOM W Nomny4aer-
cst orpuuarensHoe Rg.yx, ycunureno
CTPEMMUTCSI K CaMOBO36Y)XOEHWIO, 4TO B
oTAenbHbie MOMEHTLI sIBHO Habmopa-
ercst. BMOC ¢ BHELHUM [atyMkoM —
BHE KOHKYPEHLUM 1 13T Bbico4YalLiee
KayecTBo 3By4aHusi. Ho ee HepocTarTok
— CMOXHOCTb peanusauum.

Ocraercsi faBHO M3BECTHAR, HO NPOM-
Ho 3abbiTas [AC, KoTopas coveraer B
cebe noctaTouHyo 3 HEeKTUBHOCTL
nemndpurposaHust konebaHwi 3ByKoBon
KaTyLLIKu C NPOCTOTON UChonHeHust. Ka-
YecTtBo paboTbl rpPOMKoOroBopuTenst ¢
[MAC He 3aBWUCHT OT BbIXOSIHOTO CONPO-
TuBneHust ycunurtensi. HepocrarkoM
[MAC siBnsiercst chag 3ByKoBoro faBne-
HWsi B 0ONACcTK HU3KMX YACTOT, OAHAKo
OH He cnuwkoM bonbLuon. Cnap Mox-
Ho caenarb MeHblue, ycraHosue B AC
[iBe rornoBKku BMecTo ofiHoW. (o aTon xe
NPWHKHE HEXXEnaTenbHO UCNOTNb30BaTL
HY-ronoeku ¢ puamerpoM auddysopa
MeHee 15 cM.

[MAC npencrasnsier cobori MHOXe-
cTBO orBepcTun ¥25...30 MM Ha 3ap-
Hen cTeHke (4aiye BCero) Kopnyca
rpoMkoroBopurensi. Konvyecrtso or-
BepcTur Yyem bonbLue, TEM nyylie, Ho
CUNTAETCS AOCTATOMHBIM CYMMAapHast
nnowane oTBepcTWit okono 60% or
acphekTusHoln nnowanu auddysopa
(orBEepcTUst nog ronosky). B otBepcTH-
SIX TYFO HaTsirMBaeTCst Xrionyarobymax-
Hasi TKaHb B oguH Wi aBa cnost. Ipwu
pabore ronoBkk TKaHb HE AOMMKHA Komne-
farbCsi B OTBEPCTUSIX, T.€. BO3AyX Aor-
YXEH NpopyBaTbCst CKBO3b TKaHb. B kop-

HO.HEYAEB,
r.flepmb.

nyce ¢ NAC Boagyx Tepsier ynpyrocrtb
W HE BNWSIET Ha YacTOTy OCHOBHOMO
pe3oHaHca 3BYKOBOM KaTyLukuy. B 3asu-
CUMOCTHU OT NNOTHOCTU TKaHU MEHSIET-
Csl TOMNbKO aMNNUTYAA pe3oHaHca.

K coxaneHuto, onTUManbHbIi BHYT-
pPEHHW 06BLEM akycTUYECKOW cucTe-
Mol ¢ [TAC HeusBecTeH. Takux uccne-
DOBAHWUMN MHE He nonapanocb. B
6OnbLIMHCTBE NUTEPATYPHBLIX UCTOY-
HWUKOB roBOpUTCSt 0 HEeobxopumocTu
3KkchepuMeHTanbHoro nopbopa napa-
MeTpoB rpomkorosopurenst u MNAC.
MHe yaanoce nony4uTe Xopouiue pe-
aynerartbl ¢ AC, obbeM kotopoi bpan-
csa u3 pacuera 125 cm3 Ha 1 cM2 ap-
cdbekTrBHOM Nnotaaun auddysopa ro-
noBku (Ao kpaesoro rogpa). XoTst 3ToT
06beM He KpUTUHEH U AoNYCKaeT oT--
KINoHeHWs1 B O6y10 CTOpoHYy.

TexHonorust uarorosnexnus MAC
6bina onucaHa B [1 1 2]. cnonbaosa-
HWe ee npy MoaepHU3aLuKU rPOMKOro-
Boputenen or paguvonsl “Cumconust”
npviBegeHo B [3]. MaHenb akycThiecko-
ro CONPOTUBIEHMs!, KaK NOKa3aHo Ha
pUCYHKe, COCTOUT U3 AABYX NTUCTOB ha-
Hepbl TorUUHON 10 MM, B KaXO0OM U3
KoTopbIx npocBeprieHo no 50 CooCHbIX
oreepcTuin anamerpom 30 MMm. Mexay
nucramu chaHepbl TYro HaTsiHyTO JbHsi-
Hoe nonortHo. OpuH 13 NUMCTOB haHe-
pbi (BonbLUWA) offHOBPEMEHHO siIBNsiET-
Csl 3aQiHEN CTEHKOM SILLMKa FPOMKOFOBO-
purensi. [pu cBepneHu oTBepcTin oba
nucra HeoGXoAMMO NMOTHO CKPEeNWTb,
yTo6bl NPU BbIXOAE CBEpIa He cKarbi-
Banwco criou haHepbl.

[Mocne ceBepnexnusi oTBEpPCTUIN HA
MEHDBLLIWIA NUCT HAKNAALIBAIOT TLLATE b~
HO pa3srnaxeHHy!o TkaHb. CHavana
TKaHb NPUKNEWBAKOT K OFHOMY U3 TOp-
uoB nucra. lNMocne BbiCbIXaHust knest
TKaHb CWITbHO HaTsIMBAtOT U NPUKIEn-
BaOT K NPOTUBONOMOXHOMY Topuy. Ha
BPEMS! BbICbIXaHWs! KIest TKaHb MOXHO
NpubuTs HebonbLuUMKU rBO3OMKAMM.
AHanoru4Ho HaKNeuBaloT TKaHb Ha oc-
TanbHble Ba TOPLA, CTaPasiCh KaK MOX-
HO cunbHee ee HartsiruBartb. [locne
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3a npeumMyliecTBa

AOPOron ayAnoTexXHUKu

AyanoTexHuka — oauH U3 Tex To-
BAapOB, ¥ KOTOPbLIX BEPXHWUA npeaen
LieHbI OTCYTCTBYET Harnpoyk. CuntaeT-
CS1, YTO KA4eCTBO 3BYKA MOXHO YIiyd-
Wware nNpaktuyecku 6eCkoHeYHO, HO
waean Bce paBHO HegocTwkum. 3a
CTpEMIEHUE K 3TOMY ugeany ayguo-
huiibl BLIKINAALIBAT TPOMAHbBIE
AEHbLIU. A CTb NN B 3TOM CMbLICN?

Bonpocamu npodeccuoHanbLHon
ayanoTEXHUKY 3anHTepecoBanacsk ua-
BECTHas AMEpUKAHCKas opraHu3aums
JREF, kxoropas cneupannaupyetcs Ha
6opbbe c pacnpocTpaHeHHbIMK MU-
camu B chepe napaHOPMarnbHbLIX S6-
nerud. JioGoH Yenoeek, KOTOPbIN

800

AONHOMO BLICLIXaHWS KNEs TKaHb HyX- Cobpas AC u ycranoBus MAC, u3- | o6uektusro doxkaxem cywiectsosa-
HO Crnerka CMO41ThL, Torga oua, nog-  Mepsem AYX Mogyns conpoTUBnEeHUs HE HEKOETO “0Co60r0” ABNEHUS (UTe-
COXHYB, HaTsHeTcs eule Sonee. " TONOBKM MO OGWENPUHATON MEeTOAN- HWst MbICTIEN, Npeacka3aHus Gyayue-
A npeanaraio ceoww mexHonoz2uro  Ke (NOOKMOYUMB K 3BYKOBOMY reHepa- ro, HNO u np.), MoxeT obpatutbcs B
uszomoerneHus MNAC. Cuaqana nog6u-  TOpy NOCrneaoBaTersHO C pe3vucToOpomM JREF 1 nonyuiTte MUNnNvoH gonna-
paeTcs TOHKOCTEHHast nnacTtMaccoeass  conpotuBneHuem 1...5 kOm). Obbid- poB. OpHako ¢ 1964 r. MUIMUOH ne-
TpybKa c BHYTpEHHWUM OUaMeTpoOM OKO-  HO CONpOTUBNEHME FONoBKY B CBOOOA- KUT HEBOCTPEGOBAHHLIM, MOCKOMBKY
no 30 mm. OT atoM TpyOku OTpe3aloT-  HOM npocTpaHcTee (BHe AC) wa vac- HE HALINOCL eLe HU OfHOo Takoro
cA KOMbLa TONWMHOM 20 Mm. Konvue-  TOTe OCHOBHOMO pe3oHaHca Moxer | Yenoseka.
CTBO KOneL| paBHO yBOGHHOMY YMCITy  MpeBbillaTh HOMUHANbHOE Ha NOopsi- B nocneaxee spema B JREF no-

CTYNUNO MHOTO NIUCEM O MOABNEHUN
Ha pbIHKE CBEPXA0pPOToit ayauoTex-
HUKW, KOTOPAs, AKOOLI, oGecneynBa-
eT 3ByK “akctpakauecTtea’. Hanpu-

oTeepcTuit B 3aaHei cteHke AC. Bkax-  aok. B kopnyce AC conpoTuBnexue
OOM BTOPOM KOnbue rnponunveaetca  nagaet. [logbopoM TKaHu B oTBEpCTU-
npogoneHasa uiens TakK, Ytobbl ero  Ax genaem ero B 2...2,5 pa3za bonb-
MOXHO 6bINO Cxarthb ¥ BCTaBUTL BHYTPe  We HoMuHanbHoro, Mpy 3tom 3ByKO- Mep, komnanus Pear Cable npona-
Hepa3spe3aHHoro konsua. B kadectee  BOe AaBneHue COXpaHSaeTCA 40BOrb- et 12-chyToBbIE (3,66 M) ayaMoKaGe-
Komney, rogsaTCa anTeqHble Ny3bipbku — HO GOMbLUMM, 8 CAMONPOU3BOTbHLIE nu “Anjou” No HEBEPOSTHOM LieHe

unu napdomepHsie nakoHol, 0bpe-  konebadust 3BYKOBOW KaTyLLUKM Npak- $7250. Mpu atom dupma cobinaeT-
3aHHbIe ¢ 06euX CTOpoH. Ha BHYTpEH-  TUYECKM npeKpalyalotcs. CS Ha MHEHWe “3KCNepToB”, KOTOpLIe
Hee KomnbLOo HaKNaabiBAETCA KycOK TKa- [na ynoGcTea HACTPOMKY Konbua C COBEPLLEHHO NOTPACEHL! KAYECTROM
HM, 1 KOMbLIO BCTABMNAEGTCS BHYTPb APY-  TKaHbIO Nyyile BCTaBMsTL C HapyXHOM 3BYyKA Nnpu NOAKIHoYeHUu ayamortex-
roro. Co6paHHbIA “6rnok” BknenBaeTcs  CTOpOHbI 3agHen cTeHku. [ocne nony- HUKK Yepes aTn “dygo-kabenu”.

B NpeABapuUTEnbHO NPOCBEPNEHHOE  YEHUSt HyXHOTO pesynbTata Konbua C Tax BoT, opranmzauus JREF o6bs-
oteepctue B koprnyce AC. [lnameTp  TKaHbiO MOXHO NepesepHyThL U BCTa- BUIMA NpU3 B MUMIMOH [ONNAPOB 3a

OTBEPCTMA [OMKEH COOTBETCTBOBATL  BUTL M3HYTpu Kopnhyca. CTeHkn AC | AOKA3aTenkCTBO TOrO, 4TO 3TOT Ka-
HapyXHOMY AMaMeTpy KonbLa. locTa-  BHYTPM KOpRyCa NONE3HO NOKpLITL Crio- | 0871k 0GecneunsaeT xots Gbl 4yTb-
Basi BHYTPEHHEE KOMbLO, MOKHO Me- €M BaTbl TOMWMHON 3...4 cm. Cybuek- | YTb Tydllee Ka\-leCTBg 3ByKa, HeM
HSATb TKaHb UMY YUCHIO €€ Croes. TMBHO 3ByqaHue akyCTu4eckoi cucte- gigfn”' pa3 b 10-20 Gonee Aeue-

IuHaMUYecKylo ronoBky B FpOMKO-  Mbl C Takon MAC cTaHOBUTCH YUCTLIM KcTaTw, 3TOT Npua npeanarancs
rosopuTtens ¢ [MAC nydiue Bcero no- v 3CTETUYECKU MNOMHOLIEHHBIM. .

. nmobomy 13 “akcnepToB”, Ybe MHEHWE
nobpaTk ¢ BbICOKOW 406pOTHOCTLIO, uMTUpYeTCs B pexname Pear Cable.

T.€. C BEICOKMM, YETKWM pPEe30HAaHCHBLIM UcTourunku nipopmauyun 0 MMEIOLMMCH A@HHBLIM, OKA HUK-
NUKOM Ha YactoTe ot 30 go 40 'y, Y 1. Paguo, 1969, Ned4, C.27. TO M3 YNOMAHYTLIX “3KCNEpTOB” 33
TAKOW FOMnoBKY Chafg HU3KMX 4acToT 2. Pagvo, 1969, Ne11, C.54. npu3oM He oBpatiancs.

GyaeT MeHbLLe. 3. http://yabs.yandex.ru \. J



NCTOYHUK
nIMITaHus

MOLUHBIA UCTOMHUK NUTAHUS MOX-
Ho cobparb Ha OCHOBE COBPEMEHHbIX
MHTErpanbHbiX MUKpocxem. Ha uHrer-
panbHoi Mukpocxeme LM78H12K
Nnony4aeTcsi UCTOYHWUK HANPsSXXEHUEM
12 B ¢ MakcumanboHbiM TOKOM 5 A.
Mukpocxema uMeeT 3auuTy oT Ko-
pPOTKOro 3aMblKaHusi, NPEBbILIEHUS
TEMMNEpPaTypLl U BbIIEPXUBAET KpaT-
KOBpPEMEHHLIA TOoK fio 7 A. 3TOT uc-
TOUHWK MOXHO UCNOMNb30BaTh, HaMNpu-
Mep, Ansg nurauus Y34 unu apyrux
YCTPOMCTB.

12 B/

A.NEYKUH,
r.Ps3aHb.

BbINOMHEHA B METArM4eckoM
kopnyce TO-204 (TO-3) ¢ ABy-
Msi BbIBOZaMK (BXOAa W BbIXOAA).
Kopnyc MUKpocXeMbi CryXnT yn-
paBnsiowuM BbiBOAOM WU NOA-
KIOYAETCSH K CXEME Yepes BUH-
Tbl U NEpPexoaHble KOHTaKTHbIE

nnowaaKu Ha nevyarHon nnare.
Ha panHon Mukpocxeme MOXHO Co-
6patb NUHeNHbIN ctabunusartop Ha-
npshxeHus, paborawowmin B pexume
low dropout, ¢ BbIXOAHBIM HaNpshxe-
HueM ot 2,3 B npm Toke o 5 A. C Bbi-

T101)
17-208B

33K
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Ynpagn.esieod

Cxema UCTOYHWKA hokaaa-
Ha Ha puc.1. MNepemeHHoe

Puc. 2

xoAa Mukpocxembt DA1 crabunuaupo-
BaHHOE HarpsbkeHWe NocTynaer Ha
KoHpgeHcatopbt C3, C4 n panee —Ha
BbIXOAl MCTOYHMKA NuTanus. MHpwka-
Top Ha ceeroanope HL1 BoinonHsier
cepBUCHBbIE PYHKLNW, T.€. NOKa3bIBa-
€T NOCTYIMNEHWUE HanPHKEHWs! Ha ne-
yarHyo nnarty crabunuaaropa.

NeyarHas nnara UcTouHuka (puc.2)
WU3TrOTOBNEHa W3 OAHOCTOPOHHEFD
¢honbriMpoBaHHOIO CTEKNOTEKCTONUTa
TonwmHon 1,5...2 MM 1 paamepamu
60x60 MM. PacrionoxeHWe paguokoM-
NOHEHTOB Ha nnare u3obpaxeHo Ha
puc.3. lNocne n3rotoBNeHus nnartbi
TOKOBeAYLLME AOPOKKKN, OCOBEHHO Cu-
noebie, HeobxoamMMo xopowo obny-
Outk npunoeM. Ha nevarHow nnare
npegycMoTpeHo csobopHoe MecTo
NS yCTaHOBKM paguaropa npu aKen-
nyaraiuuu MUKpOCXeMbl B Npefenb-
HbIX peXUMax.

Puc. 3

HanpshkeHne ¢ BTOPUYHOM
obMoTKM TpaHchopmaropa
T1 noctynaer Ha MOLLHbLIN
avopHeit Mmoct VD1, pac-
CUMTaHHbLIA Ha BbINPSIMIEH-
HBIA TOK He Menee 5 A. Moc-
ne AuOAHOrO MOCTa Bbin-
pSMIEHHOE HanpsKeHWe Mno-
CTynaeT Ha KoHaeHcaTopbt
C1u C2, ocyulecTensiowme t
HW3KOYACTOTHYIO W BLICOKO-

YacTOTHYI0 PUNLTPALIMIO Ha-
NpshXeHusi, U ganee — Ha
BX0/, MUKPOCXEMbI-CTabunu-
3aropa DA1. Mukpocxema

N—




Tunbl ncnonb3ayeMbix geranei
npuBezeHbl B Tabnuue. TpaHcdop-
Marop Ans UCTOuHuKa nopovpaetcs
B COOTBETCTBUM C TOKOBOI Harpy3komn
W, pEKOMEHAYETCH, C HanpsixkeHneMm
BTOpU4HOW obmortkmn 17...20 B. B
Uenb nepeu4HoOK 0bMoTKM TpaHcdop-
Maropa Heo6xoAuMO yCTaHOBUTDL
npeaoxpaHnTenb ¢ HOMMHaNbHbLIM
Tokom 0,5...1 A. BropuyHyio obmoT-
Ky TpaHcdhopmaropa noaknu4aloT K
Ne4YaTrHoi nnare TONCTbIM MHOIO-
XUNbHBIM NPOBOAOM C XOpoulei n3o-
nsumeii. A B kauecTee CETeBOro nNpo-
BOA@ nyuile BCero NoAxXoauT KOMMb-

NMoznuun HaumenoBanmne INpumevyanne Konuuyectso
DA1 LM78H12K 1
VD1 S5VB LviopHan matpuyua 1
HL1 L5013SRT 3amena Ha ANN3076M 1
R1 3,3 kOm 0,125 Br 1
C1,C3 2200 mx® x 25 B DnNeKTPOrMTHYECKUIA 2
C2,C4 0,1 Mk® Kepamwieckuin 2

tOTEepPHLIN CeTeBOl NPOBOA C €Bpo-
Bunkoi. INpu 6onbuinx Harpyskax
AVOAHYIO MaTpMLy U MUKPOCXEMY-
crabunnsartop ycTtaHaBnuBaioT Ha
pagmaropbl COOTBETCTBYIOLNX pas-
MepoB. [ins aTux uenei MUKpoCcxe-
ma DA1 cneunanbHo pacnonoxeHa

OTAENLHO OT OCTarnbHbIX PAAUOKOM-
NOHEHTOB, 3TO NO3BONAET yCraHo-
BUTb paanarop ¢ HeoGXoanMon nno-
waabto paccemnsaHus. Focne MoHTa-
)a n npoeepku paborocnocobHOCTH
WCTOUHMKA MEuarHylo nnary Xena-
TeNnbHO NOKPLITL NAKOM.

bl

Ycrynas Mmecto Gonee cosepiueH-
HBIM U30ENUsM, B M2CCOBOM NOPSf-
Ke 3aBeplialoT CBON “XU3HEHHbIN
LMKN” KOMNbIOTEPHLIE YCTPOMCTBa
Buinycka 90-X rofoB NPOLLNOro Beka.
Tak, HanpuMep, yXOOsiT B UCTOPUIO
MarpuyHbie NPUHTEPLI, BLITECHEH-
Hble NpUHTEePamMmn CO CTPYIMHLIM N Na-
3epHLIM NpUHLMNamu neuarn. He Bce
Y3Nbl MaTPUYHLIX NPUHTEPOB OfNHa-~
KOBO NoOABEPXeHbl
M3HOCY W CTapeHmio,
noaTomy npw pas-
Bopke Takux npuHTe-
pPOB Ha 3anyacrtun o
€CTb CMbICT UCMONb- T
30Bath B OpYMX YCT- :
pOCTBax HEKOTOPLIe B
ux paborocnoco6- '
Hbi€e y3nbl.

BonbiwmHcTBO Mat-
PUYHBIX NPUHTEPOB
KOMMMNEeKTOBanuch
HOCTaToMHO MOLUHBI-
MU N KOMNAKTHLIMW
MMNYNbCHLIMK Bno- :
Kamn NUTaHus, KOTo- -
pbie C yCnexom Mox-

HO NPUMEHUTL B pa-
anoniobnrTenbCknx
KOHCTPYKLUSIX.

Puc. 1

oT npuHTtepa “Epson”
ans nuraduna YM34

Tlocne pa3bopku oYepenHoro mar-
PUYHOIO NPUHTEPa B MOWX pyKax OKa-
3ancst UMNYNbCHLIA BNOK NUTaHUs Ot
npuHtepa “Epson” Buinycka 1998 r.
(pmc.1). K coxaneHuio, ToOMHOE Han-
MeHOBaHue NpuMHTepa yCTaHOBUTL He
yaanochk, Ho nnara bl mapkuposaHa
“EPS-IIE C076 PSE". bnok nuraHus
MMeeT [Ba BbiXOOHLIX HaNPsKEHUSN:
+34 B u +5,1 B. Hanpsixkenue +5,1 B

el

-
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&

A.BYTOB,
¢.Kypba flpocnasckoi obnacrm.
E-mail: andrey-rad@yandex.ru

nonyyaercsi 3 HanpsbkeHus +34 B ¢
MOMOLLBI0 BTOPUYHOIO MMMYNLCHOMO
crabunusaropa. Hanuune Ha nnare
OKCUHOFO KOHAEHCaropa eMKOCTbIO
120 mMk® ¢ pabounm HanpsiKeHnem
400 B 0iHO3Ha4HO FOBOPUT O TOM, HTO
6NoK NUTaHust paccYMTaH Ha NOAKIIo-
yeHue k cetn 220 B, 4o n Tpebyercs.
Mpoeeas ucneiraHust noka, st BoIsic-
HWUN, 4TO OH CNoCcoBeH oTaasarb B Ha-
rpysKy TOK okono 2,5 A

no uenm +34 B n okono

s 1 Anouerm +5,1 B. Ta-

Kne napamerTpbl No3Bo-

NSIOT NPUMEHNTL 3TOT

BN gns nuranuns cre-

peotoHnuecKoro ycu-

nnTenst ¢ BbIXOOHON

MoLUHocThio 15...18 Br
& Ha kaHan, NOCTPOeHHo~
FO MO cxeMe C OAHOoNO-
oy g NAPHBIM MUTaHKem, Ha-
- npspkeHve 5,1 B MOXHO
. ) MUCNONb30BaTh ANst M-
e TaHus y3noB ynpasne-
Husi YM3Y, BCTpOEHHO-
ro pagvuonpuemMHuKka,
MP-3 nneepa. B otnu-
- yne ot BonbLMHCTBa
- “reneBUsNOHHbIX" BIM,
: atoT 610K NUTaHUs Co-




XpaHsieT YCTOMYMBOCTL Npw M3MeHe-
HUK TOKa Harpy3ku OT MakCMManbHo-
O 10 HYNEBOrO.

Ons nuranns YM34 ot takoro nnm
nogo6Horo bl HeoGxoaAMMO M3roTo-
BUTb HeCNoXHbin LC-unbrp, cxema
KOTOpOro NokasaHa Ha pumc.2. B ca-
mom Bl B kaHane +34 B yctaHoene-
Hbl Ba OKCUMAHLIX kKoHAeHcaTtopa C51
n C52 emkoctbio no 3300 Mk® kax-
Abiit (puc.1), Ho orcyTeTByeT hunbr-
pylowmin nynscauum n nomMexm gpoc-
cenb. B gononHurenbHoM Gnoke

(puc.2) Hanpsixenne +34 B npoxoout
depes asa LC-¢dunbrpa, cocrosimx
13 gpoccenen L1, L3 n koHgeHcaro-
poB C3, C5, C6. Takxke npoxoanT Ao-
NONHUTENLHYH (PUNBTPALIMIO M HaNpPsi-
weHue +5,1 B. lNnaekne nnmn camoeoc-
CTaHaBnuBawLmecs npegoxpaHure-
nm FU1, FU2 sawmuaior BN or nepe-
rpy3ok. [jpocceny MOXHO HamoTarb Ha
KOFbiiax U3 HU3KOHaCTOTHOro cheppu-
Ta C BHELWHUM Anamerpom 15...20 mm.
Ouu cogepxar 15...25 BUTKOB MHOrO-
JKUIBHOTO MOHTaXXHOTO NPOBOAA.

YcraHasnueaemsiin B koprnyc YM34
MMNynbCHLINA Bnok nuraHus xena-
TENbLHO NOMECTUTL B 3KpaH u3 nepdo-
pupoBaHHoi1 Xectn. Ecnn npu pa6o-
Te YM34 Ha makcumanbHoi rpoMKo-
CTU yCTaHOBNEHHbIE Ha TennooTBoAaxX
B bl mowHLIA noneBoit TpaH3ncTop
Q1 u mowHe anog WoTttkmn D51 6y-
OyT HarpeBarbcsi cBhile 60°C, kK HUM
XenarenbHO NPUKpyTUTL Honee acg-
heKTuBHbLIe TeNNOOTBOAHI, YTO NOBLI-
cuT HagexHocTb b,

AHanormyHslie nMNynbcHLle 6rnokn
NUTaHust OT yCTapeBLIen KoMNbioTep-
HOI TeXHUKN MOXHO NPUMEHUTL He
TONbKo Anst nuraHns YM34, Ho n anst
OPYroin anexTpo- n pagnoTeXHUKK, Ha-
npuMep, ONsi NMTaHNsi CBEPUNBHOTO
CTaHKa, HU3KOBONLTHOIO 3NEKTpona-
siNbHUKA, 6oNbLWKMX UMPOBLIX TAbNo
u np.

Nureparypa

1. K0.M.MnaroHos, A.A.l'aneeHkoB.
PemoHT 3apy6exHbiX NPUHTEPOB. —
M.: Conon-P, 2000, C.15...69.

OuardHocTuka =
aKKyMyIATOpoOB TR -
COTOBbIX TenegpoHoB . .

pY ANWTENBLHOM XpaHeHnn u

HecobniogeHnn 3apsaHo-pas-
PAOHLIX PEXMMOB 3KCNNyaratLnm ak-
KyMYNSiTOpHbie BroKn COToBbIX TEne-
(pOHOB NPUXOAAT B HErOAHOCTL. MNo-
NbiTKa BOCCTAHOBUTL €MKOCTb aKKy-
MYNSiTOPOB ANUTENbHLIM 32psaoMm
MNKn cneymanbHBIMA PEXUMaMin 3a-
pROKu He Bcerga NPpUBOAST K xena-
eMomy pesynirary. Hukenb-kagmu-
€Bble U HUKenb-MeTannorapugHbie
akKKyMynATopbl N0 CpaBHEHUIO C NK-
TUN-UOHHBLIMK UMetoT “acddexT na-
MSATK”, HE JONYCKaKT ANUTENBHOIO
NOAKNIOYEHUS K 3apsIiHOMY YCTPOW-
CTBY W HYXAQIOTCS B TREHUPOBOYHLIX
umknax. JInTun-nonumepHuie akky-
MYNSITOPb! YCTONYMBLI K Nepe3apsiay,

HO NoaBEepXeHsb! Cra-
peHuio. :
MposecTtn gnarHoc- CorE
TUKY aKkymMynsitopa
cotoBoro renedoHa, N
NPOCTO Harpyxas ero
Ha paspsigHbIin pesuc-
TOP, Henb3si, NOCKONb-
KY BHYTpM aKKyMynsitopHoro 6noka
HaxoauTcst CXeMa 3aLyuThi, OrpaHn-
UMBEIOLLANA TOK U HanpspKeHue B Npo-
tecce 3apsga n paspsga. Ysen 3a-
WKTHI, Hanpumep, NUTUEBBLIX aKKy-
MYNSITOPOB COCTOUT U3 ABYX MUKPO-
cxeM: ofHa paboraer B pexvwme KOM-
naparopa, BTopast COOepXuT fisa no-
neBbIX TPaH3aucropa ¢ auoagamm,
BKMNIOYEHHBLIMWU BO BCTPEYHOM Ha-

SR
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npasneHun. Y3en BuINONHSET cneagy-
rowine pyHKLUN:

- 33LUNTY OT YpPEe3MEepHO paspsaakn
(HanpspkeHne Ha akkymMynsitrope BO
BpeMs pa3psaakM ONycKaeTcst Huxe yc-
TaHOBNEHHOFO YPOBHS);

- 3alUTy OT KOPOTKOrO 3amblkaHust
BLIBOIOB aKKyMYynsiTopa;

- 33LUUTY OT MPEBLILIEHNA 33PAAHO-
o TOKa (Npw 3apsigke ot “dyxoro” 3Y);



- 3aWUTY OT nepe3apsasku (Noesiwe-
HMe HanpsxeHns Ha anemeHTe Gonee
1,5 B).

Paspskars akkyMynsitop MOXHO TO-
KOM, He NPEeBLILLIAIOLLIMM TOK AEXKYPHO-
ro pexuma nepegaum (150...200 MA).
Mpu 6onbluem TOke cxema 3awuThl
OTKMIOUYUT aKKYMYNSITOP OT Harpy3ku
yepes 10...20 Mc nocne noaksnoye-
HUA, 1 TOK pa3psga ynageT nouTun 4o
Hyns. [pn pa3MbikaHum 1 NOBTOPHOM
3aMblKaH1K pa3pagHON Luenu TOK pas-
psiia BHOBb BO3HUKAET.

Takum obpasom, 4TobL! onpege-
NUTH TEXHUHECKOE COCTOSAHUE aKKy-
MynsTopa coToBoro Tened)OHa, ero
Heobxo[MMO HarpyxaTt UMMYNbC-
HbIM pa3psagHbLIM TOKOM C onpege-
NEHHOW 4acTOTOW CnesoBaHusA UM-
nynscoB. 3TOT cnocob NPpUMeHUM u
ANSA AUArHOCTUKK WENOYHBIX U KMC-
NOTHBIX aKKyMynsaTopoB nobow em-
kocTu. Bce 3aBUCUT OT MOLWHOCTH
aAKKYMYNATOPOB 1 pa3pALHLIX Henein.

HOCTb uMnynsca — 567 MKc, YacToTa
cnegoBaHus — 4,61 mc. Tok noTpeb-
nexHus B naysax — 200 MA.

Cxema npubopa nMarHocTuKm akKy-
MyNATOPOB COTOBLIX TeneoOHOB
(pwuc.1) cocTonT n3:

- ¥ayuwero Mynsrusubpartopa Ha
aHanorosoMm Taimepe DA1;

- pa3paAfHON CXeMbl Ha TPaH3UCTOo-
pe VT1;

- HAMKaTOPa eMKOCTH uccrnegyemo-
ro akKymynstopa Ha mukpocxeme DA3.

MuraHne cxembl NPOM3BOANTCA OT
CEeTEeBOIr0 UCTOYHUKA Yepe3 UHTer-
pansHuil cTabunuaaTtop Hanpsxe-
Hua DA4.

B MCXOZHOM COCTOSIHUM Ha BLIXO-
ae 3 tanmepa DA1 ypoBeHb Hanpsi-
XKeHusi BNM3oK K HYNKo, Tak Kak npu
BKNIOYEHUM MUTAHUA HA BXOAE HUX-
Hero komnapatopa DA1 ypoBeHb Ha-
npsxeHus Boiwe 1/3 U,. B atom co-
CTOAHUM CXEMa MOXET HaXOAUTHLCA

CKONb YyrogHo gonro.

Ha Buixoge (BbiBoge 3) DA1 nognep-
XMBAETCH BLICOKMWA YPOBEHb Hanps-
weHunsa. Mo goctuxkeHnio Ha C2 Ha-
npsxxkeHus B 2/3 U, BepxHui komna-
patop cpabaTniBaeT u 0OBHyNsAET TpUr-
rep, a BHyTPEHHUIA TPaH3UCTOp pas-
psbkaeT koHaeHcaTtop C2 yepes pesu-
cTop RS5. MNpu cHxeHUM HanpsxxeHus
Ha C2 no 1/3 U, TaiiMep npekpaliaer
paboty. AnUTensHOCTH OAUHOYHOTO
umnynsca Ha Boixoge 3 DA1 MoxHO
onpefennTs no ¢dopmyne
t=1,1C2(R3+R4). 31a gnurtensHocTb
NNaBHO U3MEHSAETCA NEPEMEHHBIM pe-

" auctopom R4,

BuiBog 5 DA1 nogknio4eH BHyTpH
K TOYKe agenutens, ABnNAlowWencs
ONOPHOW ANs BEPXHEro KoMnaparto-
pa (¢ ypoBHEM HanpsixeHus 2/3 Up).
Vcnons3oBaHne 4aHHOrO BbIBOAA NO-
3BONAET N3MEHATH PEXUM paboThl
Tanmepa. B gaHHOM ycTponcTBeE 3T0T
BbIBOZ, UCONb3yeTcst Ana ctabunu-
3auMm pexnMa namMepeHuin n Temne-
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Puc. 1

dopma paspagHoro umnynsca ycr-
povicTBa [MArHOCTUKMN aKKyMynsTOPOB
COTOBLIX TeNed)OHOB JOMKHA NOBTO-
PATL HOPMY HaArpy304HOIO TOKa aKKy-
MYNsiTOpa B PpeXMMe nepegavm undg-
pOBOro curHana B ctaHpapte GSM:
TOK B umnynsce — 1,5 A, anutenb-

Mpwn HaxaTum kHonkmn SB1 “Tyck”
Ha Bxoge 2 DA1 nosiBnaercst HU3KNA
YpOBEHbL HANPsHKeHUs, cpabarsiBaeT
HUXXHUA KomnapaTtop TaWmepa, a
BHYTPEHHUI TPUITEP NEPEKITIONAETCS.
KongeHcartop C2 3apsixaeTcs yepes
peauctopsl R3 1 R4, n B 310 Bpems

VD2
F12C20C

paTtypHoOi Koppekuuun. MameHeHune
HanpshkeHus Ha BuiBode 5 DA1 Bbi-
NONHSAETCA C NOMOLLLIO MUKPOCXEMbI
DA2 — perynupyemoro napannens-
Horo crabunusaTopa HanpsixeHus
(perynupyemoro ctabunutpoHa). B
MUKpOCXeMe cTabunusaTopa MMeroT-



¢ cobCcTBEHHbIE YCTPOUCTBA 3aLn-
Thi OT NEpPerpyskv v NoBbILLIEHHOMO
BXOQHOro HanpsxeHus. Tepmopesu-
ctop RK1 no3sonsieT yunThbiBaTh W3-
MEHEHUs COCTOAHWA akKymynsTopa
npwv nNoOBbILWEHUU UNU NMOHWXEHUU
Temneparypsbl.

Knioun Ha BxoAax KomMnapaTopoB
OTKPLIBAIOTCH B MOMEHTbI NpeBbilLe-
HUS 3TUM HaNpsXEHUEeM YpPOBHSA
onopHoro. Yem bonblue curHan, Tem
6onblue knyen oTkpuiTo. MNpu Ha-
npsxeHun Ha Bxoge 8 DA3 0,25 B
rOpAT BCE CBETOAVOAbI.

BUNbLHOW MONAPHOCTU CBEXe3aps-
XEHHbIV aKKyMynsiTop, Pe3ncTopom
R13 BhicTaBnseTca ypOBEHb CUFHA-
na Ha Bxoge DA3 Tak, 4T0ob6hI CBE-
Tuncs ceetoauop HL5. Mpwu gnarHo-
CTUKE AKKYMynsiTOPOB CO CPOKOM
paboTthl 6Gonee 6 mecsAueB konuye-
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Mpu yBenuueHun HanpskeHus Ha
pesucTope R9 B uenu ammutepa
TpaH3ucTopa VT1 napannenbHbli
ctabunusartop DA2 oTkpbiBaeTca no
BXOAY ynpasneHus 1, ero conpoTuse-
NeHve KaTogp-aHog CHUXaEeTCs, v na-
[aeT HanpsaxeHue Ha Boieoge 5 DA1.
3a cyeT 3TOro yMeHbluaeTcs YyacToTa
Ha Bbixoae Tanmepa DA1, yto Beget
K CHVKEHWIO Hanpsi>XeHusi Ha Harpys-
ke R9. TpanaucTtop VT1 nogkniouaer
Harpy3ky (paspsgHbiv pesuctop R9)
k akkymynatopy GB1. B konnekrop-
HYI0 Lienb TPaH3UCTopa BKNIOYMEH UC-
NbITyeMblA aKKyMynsaTop, a B 3MWT-
TEpHYI0, KpOME HAarpysku, — uenu
KOHTPONS HANPsXeHUa v TeMnepary-
pbl (RK1-R11-R10) u eMKkoCTu akky-
mynsaTopa (R12-R13-R14).

MapeHune HanpsxeHua Ha R9 npu
OTKpbIBAHUW oyepenHbiM UMNynb-
COM reHepaTopa TpaHaucTopa VT1
Tem Bonblle, yem Gonblue eMKOCTh
aKKyMynaTopa vl HMXE ero BHyTpPEeH-
Hee conpoTuBneHue. C nepeMeHHo-
ro pesuctopa R13 yepes pesuctop
R14 KOHTPONbHOE HanpsxeHue no-
CTynaeT Ha BXOOHOW ycunutensb ns-
TuKkaHanbHoro kommytartopa DA3. K
BbIBOAAM KIlO4Ee KOMNapaTopoB
K1...K5 nogknioyeHn! cBeTtoguoabl
HL1...HL5. HanpsaxeHnue co Bxoaa 8
DA3 nocne ycuneHust noctynaeT Ha
BHYTDPEHHUW SenuTenb HanpsikeHus.
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Onsa ynobcTtBa nonb3oBaHusA npu-
60pom cBeToauOoabl peKOMEHAyeTcs
pacnpenenuTh No UBETY B Cnefyio-
wem nopsgke: HL1 — kpacHbi (non-
Hbil paspsag), HL2 — opaHxeBbii
(MUHUManbHLIK 3apag), HL3 v HL4
— 3eneHble (aKKyMYNATop 3apsaKeH
Ha 50, 75%), HL5 — cunun (100%
3apsigka). Mpu nonHon 3apsagke GB1
BKNIOYaeTcs 3ByKOBOW curHan (cpa-
6aTbiBaeT 3Bykousnyuatens ZQ1).
Bce paguopetanu npnbopa — ma-
norabapuTHbie v pasmewanTcs Ha
ne4YyaTHoOM nnare, YepTex KOTOPOoW
npvBegeH Ha puc.2. CeeTtoguonbi
KpensaTca B OTBEPCTUAX Ha nepe-
gHel naHenu kopnyca. CereBo#
TpaHchopMaTOp UMEET HanpsiXeHue
BTOpUYHOW 06MOTKM 2x9 B. OH kpe-
MuTCA B KOpryce pAaoM C neYaTHoON
nnaton. B nepeHocHom BapuaHTe
npubop MOXHO nuTaTth OT 6atapeu
“KpoHa" nanpsxeHuem 9 B.

Hanapky ycTporncTBa HauvHaloT ¢
npoBepku paboTbl reHepatopa Ha
Taimepe DA1. Ecnu HeT ocyvnnor-
pada, Hannune UMNynbCcoB Ha Bbi-
xoae 3 Tanmepa DA1 moxHo onpe-
LENUTb BONBTMETPOM Vv CBETOA M-
O0OM (C NoaKNIOYEeHHbIM nocneso-
BaTenbHO Ppe3ncTOPOM CONpoTUBAE-
Huem 300...500 OM) no nossnenuto
BbICOKOro ypOBHS Mpu HaxaTuu
kHorkn SB1. MNogkniouue B npa-

CTBO BKNIOYEHHbIX CBETOLVOAOB
YMEHbLIUTCS.

MpoBepseMbIit akkyMynsaTop Nog-
KnloyaeTca K yCTPOWCTBY AnarHoc-
TUKW OCTPbIMWU HAKOHEYHVKAMM KOH-
TPONbHbIX WHYPOB (Hanpumep, oT
TecTtepa). Bpemsa usmepeHus ycrta-
HaenwvBaeTcs pe3uctopoM R1, yac-
ToTa cnefoBaHuUs vUMNynbCOB (B
npenenax 400...1000 l'y) — pe3uc-
TOpoM R4.

Nureparypa

1. B.KoHoBanos. 3apsgHoO-BOCCTaHO-
BuTenbHoe ycTpoincTeo And Ni-Cd akky-
MynsATopoB. — Paavio, 2006, Ne3, C.53.

2. B.KoHosanos. Mameputens Rg, Ab.
— Pagvomup, 2004, Ne8, C.14.

3. B.KoHoBanoB. MmnynbcHasa au-
arHocTuka akkymynsaTopos. — Pagvo-
mup, 2008, Ne7, C.15.

4. [1.A XpycTtaneB. AKKYMynsTophi.
— M., 2003. .

5. N.N.WenecToe. Paguontobure-
NSAM nonesHbie cxembl: KH. 5.

6. Mukpocxemb! Ans 3awuThl NUTn-
eBbiX akkymynstopoB. — Papgwo,
2004, Ne8, C.49.

7. ManorabapuTHbie ceTeBhie
TpaHcdopmaTopbl. — Pagvo, 2004,
Ne8, C.44.

8. N.Heuaes. CTabunuaaropbl Hanps-
XeHusi ¢ Mukpocxemoint KP142EH19A.
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CurHanusarop BO3ropaHusi

B npeanaraemMom curHanuaarope
BO3ropaHus TEPMOYYBCTBU-
TenbHbIA 3N1IEMEHT 3KBMBANEHTEH
MHOXeCTBY pacnpefeneHHbIX no ero
QNVHE [aT4YWMKOB TemnepaTyphl v
npeacraenser coboit AMHWI0 CBA3N
MEXAY Nbe30aKyCTUYeCckuMu npeot-

Lens

O.UNbUH,
r.KazaHb.

Neako denamb ydusumersnbsHbie OMKPLIMUA,
HO mpyOHOCMB COCIMOUM 8 YCOBEPLUEHCMB08aHUU UX HaCmMOSILKO,
umobbi OHU NOAYYUSTU NPAKMUYECKYI0 UEHHOCMb

- NPVEMHOro Nbe30aKyCTU4ECKoro
npeobpa3zoatena BM1;

- NPEABAPUTENBHOIO YCUNUTENS;

- yenv obpartHol CBA3U, COeANHAI-
el BbiIXoA NpeaBapuTeribHOMo younu-
TErA ¢ BXOAOM YCUMNUTENA MOLHOCTY;

- [erekTopa;
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MowHocmuy
U 3NeMeHm

leHepamop ynbmpa3ssyKoesix
Konebanuii

Tennosoe
eo3delicmeue
nnameHu
pasoBarenAmv ynLTPasBYKOBOIo reHe-
partopa ¢ camoBo3byxaeHuem.

Curnanusarop npegHasHadeH ons
ONOBELLEeHNA O BO3rOPaHUN NPOTSIKEH-
HbiX NOXapoonacHbix 06LEKTOB, Hanpu-
Mep, TONMWMBHbIX Marucrpanen, kabe-
nen anexkTpocHabxeHus, pesepeyapoB
C roptovvMu Betecresamm, 1 NpuBoanT-
CA B AEMCTBWE TEMNOBbLIM BO3OENCTBU-
em nnameHu. Mo npuHuvny pencreuna
onucbiBaeéMbln curHanusarop Hawbo-
nee 65/M30K K yCTpOWCTBY aBapuiiHON
NOXApHOW CUrHanNuaauwvv, NPearioxeH-
HoMy B [1], ogHako ornuvyaetca Bonee
BbICOKOW CTabunbHOCTLIO paborbi.

CTpyKTypHas cxema curHanu3aropa
npvBefeHa Ha puc.1. OH cocrour u3:

- YCUSMTENA MOWHOCTU, Harpy»XeH-
HOrO Ha M3ny4aKuWuin Nbe3oakycru-
yeckuin npeobpaszosarens BQ1;

- YyYBCTBUTENLHOIO 3NEMEHTa, Bbi-
NONHEHHOro B BUAE NPOTAXEHHOW
TEPMOCTONKOMN TPYBKN, 3anonHeHHon
nerkonnaBkum MaTtepuanom;

BM1

{
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I
I
I
lpedsapu- ]
menpHeii | femexmop |
yeunumens I
I
|
I

T.30ucoH

- HTerparopa,;

- y3na CpaBHEHWS,;

- Y312 UHAVKaLWA.

M3nyyalowuin nbe3oakycruiyeckui
npeobpa3soearens BQ1 Bo3byxnaer B
NerkonnaBkoM Marepuane 4yBCTBU-
TEMbHOro aNEeMeHTa NPoosibHbIE aKy-
CTUYECKVIE BOMHBI, KOTOPbIE AOCTUrAIOT
NPUEMHOTO Nbe3oakycTh4eckoro npeod-
pasoBarensa BM1 v npeobpasyiorca B
ANEKTPUYECKWA curHan. JToT curHan
ycvnueaeTca npeagapureribHbiM ycu-

Humezpa-
mop

Ysen Yaen
1 cpastenus |~ undukauuu

nuTenem nyepes Lienb NOSNIOXUTENbHON
obpartHon cBa3u nogaerca B ¢hase Ha
BXO ycurmrens MowHoctu. B pesynb-
Tare ycunurenb MoWHocTH, npeobpa-
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OCHOBHbI€ TeXHUYeCKNe XapaKTePUCTUKK h
Temnepatypa cpabatbiBaHus, °C, He Bonee 200
Bpems cpabaTtbiBaHus, ¢, He bonee 10
Bpems BoCcCTaHOBMEHUs, ¢, He boree 15
Pabouas yactoTa, kl'y 80 +10
[nvMHa TepMOYYBCTBUTESNBHOMO 3NEMEHTA, M, HE MEHEE 1
HanpsxeHue nutaHusa, B 2743
\TOK noTpebneHns, MA, He bonee 100 y

3osatens BQ1, yyBCTBUTENBHBLIA 3ne-
meHT, npeobpasoBatens BM1 un npea-
BapuTENbHbIA ycunuTeno obpasyioT
yNbTPasByKOBOW reHepaTop C CaMOBO3-
ByxaeHMeM Ha YaCTOTe pe30HaHca rbe-
30aKycTUUYECKUX npeobpa3oBartenei.
3nekTpuyeckue konebaHua reHeparto-
pa COOTBETCTBYHOLLUMM Y3NaMmn AeTek-
TUPYIOTCR, MHTENPUPYIOTCR U aHANM3n-
pyloTCR No aMnnuTyae.

Mpu HarpeBaHnm nrraMeHeM ferkon-
NaBKUiA Marepuan 4yBCTBUTENLHOMO
3NEeMEHTa NIaBuTCH, B pesynbrare Yero
aKkycTMyeckas cBsasb Mexay npeobpa-
3oBarensmu BQ1 n BM1 nponagaer, n
reHepvpyemble konebaHus CpbIBaTCS.
Mpu atoM hopMupyeTca curHan oro-
BELLEHNA 0 Bo3ropaHum. [ocrne ycTpa-

HEeHWs BO3ropaHua TemnepaTypa 4yB-
CTBUTENBHOO 3rieMeHTa CHMXKaeTCs,
NErkonnaBkuii Matepuan NnepexoquT B
TBEPJOE COCTOsIHWE, akyCcTudeckas
cBsA3b mexay BQ1 n BM1 socctaHas-
FIMBAETCSA, M BHOBb CO3[aI0TCS YCHOBUSA
ONR BO3HMKHOBEHUS feHepauuu, T.e.
curHanmsartop rotos k pabote.
MpuHyunnanbHas cxema curHanm-
3aTopa npuBefeHa Ha puc.2. Ha ane-
MeHTax VT1...VT4, R1...R9, C1, C3,
C4 nVD1, VD2 BbINoOsiHEH YCUIMTESb
MOLWHOCTK. OH HarpyxeH Ha nbe3on-
peobpasoeatent BQ1, koTopbii yepes
YYBCTBUTENbHBIA 3neMeHT U1 akycTtu-
YECKM CBA3aH C nbe3onpeobpaszosare-
nem BM1. Kackag Ha tpaHaucTope
VT1 — 6ydepHbid. KoadhduymeHTt

YCUAEHUA NO HaNPAXEHUIO YCunure-
N9 MOWHOCTH ONpeaenseTcs OTHOLLe-
Huem conpoTtueneHnn R4 n R7. Yon-
nMTesNb MOWHOCTU NUTAETCH OT CTa-
6unmaaTopa HanpsxXeHus!, BbINOSIHEH-
Horo Ha mukpocxeme DA1.
MpeasapuTenbHbIA yCUnuTenb BKNO-
yaer B cebs anemenThl DA2, C5...C7n
R10...R16. Pesuctopui R10, R11, R13
n koHgeHcaTop C5 obecneumsaloT pa-
6oty mukpocxemel DA2 B pexume of-
HOMONAPHOro NUTaHus, pesnctop R16
3a/1aeT TOK yNpaBneHus 3Toi MUKpoCXxe-
mbl. Peauctopbl R12, R14, R15 onpe-
[ensioT KO3(hOUUMEHT YCUNeHUs npea-
sapuTensHoro yeurmrens. Beixoa npen-
BapUTESbHOIO YCUNUTENs COSAMHEH C.
BXOIOM YCUIMTENS MOLLHOCTH Yepes
koHaeHcaTop C2, KOTOpbIA 3aMblkaeT
Lienb NonoXuTesibHoM obpaTHOM CBA3N.
OetekTop Brno4aeT B cebs fuopb
VD1, VD2 u koHgeHcaTop C8. Harpya-
KOV [leTeKkTopa ABMAETCA UHTerparop,
cocTosimniA u3 pesmuctopos R19, R20 n
koHgoeHcaTopa C9. Y3en cpaBHeHus
obpazoBaH mukpocxemoin DA3, peaunc-
Topammu R17, R18 1 koHaeHcaTopom
C10. Jenwmtenb HanpsixeHuss R17-R18
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CNYXXUT ANSA YCTAHOBKU NOPOrOBOro Ha-
npsxXeHns cpabaTbiBaHns yana cpaBHe-
HUA. Y3en UHgUKauumM COCTOUT U3 MU-
ratoulero ceeToamoaa HL2, peauctopa
R22 u nanyyatens 3Byka BF1. Ceeto-
Avon HL1 u pesuctop R21 obpasytot
y3en MHAWMKALUA BKIKOYEHUS Hanpsixke-
HWUA NUTaHUA. NpeaBapuTenbHbIA ycn-
nuTenb U y3en cPaBHEHUSA NUTAIOTCA OT
cTabunNuaaTopa HanpsxeHUsi Ha MUKPO-
cxeme DA4 n kongeHcatopax C11, C12.

BonbWUHCTBO AeTanen curHanuaa-
TOpa YCTaHOBNEHO Ha MakeTHOM nna-
TE€E C METanNU3NPOBAHHbIMU OTBEp-
CTUAAMU, MOHTAX KOTOPOW BbINONHEH
nposogoM MC-16-13-0,08. YyecTeu-
TENbHbIA 3N1I@MEHT U3rOTOBNEH U3 Na-
TYHHOW TpyGku AnuHoORA 1 M c BHe-
WHUM anameTpom 3,5 MM, U30rHyTON
B Buage U-ob6pasHoro koneHa. BHyTpb
TPyOKu npogeTa npoBONOKa U3 npu-
nost MOC-61 anameTpom 2 mMm, npo-
TUBOMNONOXHbIE KOHLbl KOTOPOW BbiBe-
AEHbI HAPYXY U NPUNasiHbl K pabounm
NOBEPXHOCTAM Nbe3onpeobpasoBare-
nei BQ1 u BM1 coOTBETCTBEHHO.

B curHanuaaTtope Ucnonb3oBaHbl OK-
cuaHble koHgeHcaTopbl K63-52, Ho no-
MyCTMMO MCNONb30BAaTh ApPYrMe, Hanpu-
Mmep, K53-4. Kepamuueckue koHaeHca-
TOopbl — K10-176 unu KM-3...KM-6.
MocTosHHbIe pe3uctopbl — C2-33,
BO3MOXHas 3ameHa — C2-23, MIT,
OMINT. NoAcTpoeyHble pe3ucTopbl —
CN3-39A vnu CN3-37, PMN1-48. Cee-
Toauoa AlN307BM MOXHO 3aMeHUTb
nobbIM noaxoasawnMM. Bmecto murato-
uiero ceetoamoda L-816B gonyctumo
UCNONb30BaTh AHANOFUYHLIA, HaNPU-
mep, L-796B. Ouogbl K[152265 MOXHO
3aMeHUTbL APYrMMU KDEMHUEBBIMWA W-
ogamu u3 cepuvin KO503, KO521. Avo-
Obl [19B MOXHO 3ameHuTb auogamu
3TOW e cepun ¢ ByKBEHHbIMU UHOEK-
camu I...J1 unu repmanueBbiMn guona-
mucepuin 02,010,018, 020, 0310-0312,
r0107, 0402, ras07. TpaH3ucTopsl
KT503 MoryT BbITb 3aMeEHEHbI TPaH-
3ucTopamin 3TOW UNu Apyrux cepuin ¢
aHanoruyHbIMKU napameTpamu. Tpau-
3ucTtopbl KT814l n KT815 MOxXHO 3a-
MEHUTb TPaH3UCTOpPamMn 3TOR Xe ce-
puu unu TpaHanctopamm KT816 un
KT817 cooTBeTCTBEHHO. MUKpocxema

1407Y03 3aMeHAeTCA UMNOPTHbLIM
aHanorom EK-41, K654CA3 — 521CA3
wnu umnoptHor LM311. BmecTto um-
NMOPTHbIX MUKpocxem 7815, 7820 mox-
HO UCNONb308aTh OTEYECTBEHHLIE MUK-
pocxeMbl KP142EH8B u KP142EH9A
COOTBETCTBEHHO.

BMecTO 3nekTpOMarHMTHOro uany-
yatens 3syka HCM1212X noaoinnet
HCM1612X. MNepekntovatens SA1 —
nobon manorabaputHbii, HanpuMep,
MT1. MNbe3oakycTudeckue npeobpa-
3oBarenu BQ1, BM1 — 6eckopnyc-
Hble, TPEeXBLIBOAHbIE, 3apy6exHoro
NPoW3BOACTBA (NPEANONOXUTENbHO
FML-34.7T-2.9B1-L).

Hanapgka npaBurbHO CO6PaHHOo cur-
HanNM3aTopa 3aKMo4aeTCs B yCTAHOBKE
pe3sucTopom R15 Takoro ycuneHus, npy
KOTOPOM BO3HUKAET YCTOMYMBASA TEHE-
paumsa konebaHuin. Hanuume reHepauum
KOHTpONUpYIoT, Habniopaa ocyunnor-
paMMy BbIXOOHOrO HaNPSKEHWUA MUKPO-
cxembl DA2. [1na AOCTUXEHUS BbICOKOWN
NOMEXOYCTOMYMBOCTU CUrHanM3aropa
npu AecTabunMaupyiouiMx BO3encTBu-
AX aMNNUTYAY reHepupyemblix koneba-
HUW cnegyeT yCTaHOBUTbL Makcumanb-
HOW BENUYMHBI (BNNOTL A0 NOABNEHUNA
[BYCTOPOHHEND OrpaHU4EHNs BbIXOAHO-
ro HanpskeHus Mukpocxembl DA2). Pe-
3ucTopoM R18 ycTaHaenMBaloT noporo-
BOE HanpskeHue cpabartbiBaHus y3na
CpaBHEHUSA, NPU KOTOPOM CBETOAMOA,
HL2 He cBeTUTCA U U3ny4aTenb 3ByKa
BF1 He paboraer. .

3arem HarpeBaloT, Hanpumep, Hag
nnameHeM CriMpTOBKU, TPy 6Ky 4yBCTBU-
TENLHOTO 3NEeMeHTa Ha KakoM-nu6o
paboyeM y4actke un 4OOMBAIOTCA Nnae-
NeHus marepuana BHyTpU TpyGku. B
MOMEHT NNaBNEHUSA ypOBEHb CUrHanNa
Ha Bbixoae DA2 nonmkeH pesko ynacTb,
YTO CBUAETENLCTBYET O CPbIBE Koneba-
HUA. Npy 3TOM BbIXOAHOE HAMPsHKEHUE
mMukpocxemMbl DA3 cHUXaeTcs nouTn 4o
HYNs, B pe3ynesraTte Y4ero Ha4MHaeT Mu-
raTb ceeToamod HL 2, a usnyyarens BF1
M30aeT NpepbIBUCTbIA 3BYK. Muratotue-
ro pexuma pa6orbl HL1 gobusatotcs
noabopom conporusneHus R22.

Tenepb cnegyeT y6eauTbCs, 4TO npu
OCTbIBaHWUMW YYBCTBUTENBHOTO 3NeMeH-
Ta CUrHanNM3aTop BO3BPALLAETCA B UC-

XOAHOEe COCTOsIHUE, KOorfa CBETOAUoA
HL2 He cBeTUTCH, U3ny4aTtenb 3Byka
BF1 He paboTaerT, a BennuuHa curHa-
na Ha Bbixoae Mukpocxembl DA2 co-
OTBETCTBYET UCXOAHOMY YPOBHIO,

Ecnun Heobxoguma nHas TeMnepa-
Typa cpabaTbiBaHUs CUrHaNUM3aTopa,
TO cnegyeT MCnonb3oBaTh Marepuan
YYBCTBUTENBLHOIO ANEMeHTa ¢ Apyron
TeMnepaTypon nnaBneHms.

OnucbiBaeMbIA curHannaaTop pabo-
TocnocobeH u ¢ 6onee NPOCTbIM NO
KOHCTPYKUUN TEPMOYHYBCTBUTENBbHLIM
3NeMeHTOM, BbiNONHEHHbLIM, Hanpu-
Mep, U3 CTanbHOro UNN MEAHOro NPo-
Boaa. HarpesaHue npoBoaa 4yBCTBU-
TeNbHOrO 3NeMeHTa Ha KakoM-nnbo
pabo4eM yHacTKe npuBoauT K NOsIBe-
HUIO HEOAHOPOAHOCTU, HA KOGTOPOM NPo-
UCXOAUT PacCenBaHne SHEPrMN aKyCcTU-
YeCcKUx BOIH [2], B pesynkraTe 4ero oc-
NaBnsaeTCcs akyCTUHMECKAR CBA3b MEX-
ay nbesonpeobpasoBatensmu BQ1,
BM1 1 yMeHbLaeTca amnnuTyaa reHe-
prpyembix konebannii (BnnoTb A0 CPbl-
Ba reHepauuu), 4To Bbi3biBaeT cpaba-
TbiBAHWE CUrHanuaaropa.

Npu UCNoNb3oBaHUK YyBCTBUTENb-

. HOrO 3neMeHTa Takou KOHCTPYKUUK

Temneparypa cpabaTbiBaHus cCUTHanu-
3aTopa MOXET U3MEHATLCHA pe3ucTo-
pom R18 3a c4eT Bbibopa cooTBeTCTBY-
toulero nopora cpabatbiBadna yana
cpaBHeHUs. [INs NoNy4YeHUs BbLICOKOM
YYBCTBMTENbHOCTU CHrHanuaatopa
pesuctopoM R15 cnepyet ycTaHOBUTL
MUHUMAaNbHYIO aMNUTYAY YCTONYNBO
reHepupyembix konebaHuii,
UyBCTBUTENbHbLIA 9NEMEHT TaKoN
KOHGTPYKLMM NO3BONSAET MCMONL30BaTh
CUrHaNU3aToP 1 ANs OXpaHbl 0GLEKTOB.
Mpw MPUKOCHOBEHNM K YYBCTBUTENBHO-
MY SNeMEHTY B aKyCTUHECKYIO NIMHUIO
CBSI13U BHOCUTCA 3aTyxaHue, npuBons-
Lilee K cpabaTbIBaHUIO CUrHaNU3aTopa.

Nureparypa

1. Konnos B.I1., ®omkun A.C. YcT-
POWCTBO aBapUNHON NOXAPHON CUTHA-
nu3agun. NatenT PO Ne2315362. —
BlonneTtenb nzobpetexui, 2008, Ne 2.

2. Unbun O.1N., Mopenuk I.C. Kone-
6annsa 1 BonHbl. — M-J1.: Foctexus-
aart, 1950, ¢.177-226.



Mporpammupyemoe
32-kaHanbHoe CL1lYy
C nocnenoBaTefibHbIM MHTEpdEencom

CeeroguHaMnyeckue ycTpoWcTBa
(COY) HaxoaaT WMpPOKOe NPUMEHEHWE
ONA Npas3gHUYHOoOr MNNIoMuUHaumm,
ochopmnenus 6apo. 1 AnCKoTeK, B aB-
TOMOBUNBLHOW 3NEeKTPoHMKE (aNsa yn-
paBnennsa cTon-CUrHanbHbIMKU “OrHs-
Mi”), @ Takke 4ns OpraHn3auunm cee-
ToBOW peknambl. CAY ¢ nporpammu-
pyembiM1 anropuTMamn peanvaoBbi-
BalT pasHoobpasHbie CBeTOaHAMU-
yeckue ahdpekTbl M ynpaenalnT Gonb-
UMM KONNYECTBOM CBETOBbIX 3NIEMEH-
TOB. [TpMMeHeHne B HMX pacnpocTpa-
HEHHbIX MUKPOCXEM CTaHQAPTHON No-
fMKN NO3BONSAET NOCTPOUTL aBTOHOM-
HOE MHOFOKaHanbHOEe CBETOAWHAMU-
YeCckoe YCTPONCTBO C MHTErpupoBaH-
HbIM POrPaMMaToOPOM. 37O NO3BONS-
€T BCero 3a HeCKONbKO MWHYT nepe-
nporpaMmmMpoBaTth Habop ceeToanHa-
Muyecknx adpdekToB. NocnenoBa-
TenbHbIA MHTEPdENC, peanm3oBaH-
HbliA B 4AHHOM yCTpoWcTBe, obecne-
YmBaeT ynpaBneHMe HEeCKONbKUMH
FUPNSAHAAMU CBETOBbIX 3MIEMEHTOB MO
TPEM CUrHAnNbHbIM MIMHUAM (HE Cuu-
Tasa obulero nposoga), obwan gnvHa
KOTOpbIX MOXeET gocturath 100 M.

Mporpammupyemoe 32-kananbHoe
COY sBnsieTcA ycoOBepLIEHCTBOBAH-
HbIM BapUaHTOM YCTPOWCTBA, ony6nu-
KOBaHHOrO B {1}, n paccunMTaHo Ha yn-
paBnenne KaxabiM u3 32 CBETOBbIX
3NEMEHTOB MpRAHAbI NO 3 COefUHM-
TenbHbiM NUHUAM NOCNeL0BaTeNbHO-
rovHTepdenica. B mogepHManpoBaH-
HOM BapuvaHTe YCTPOWCTBA YyYTEHb!
Bce ocobeHHocTH paboTbl KOHTpONNe-
pa Ha HECOrMacoBaHHble NMHKUK 6onb-
won gnuHbl. Takoe noctpoenne CAY
NO3BONSET HapainBaTbh YMCNO 3ne-
MEHTOB C MUHMMAanbHbLIMKA annapar-
HbiMKM 3aTpaTamu 6e3 yBenuyenus
XKryTa npoBOAOB U pacnonaratbh fmp-
naHgy Ha GonblIOM yaaneHnu ot oc-
HOBHOM NMaTbl KOHTponnepa. PasHo-
ofpasue cBeTOgMHAMUYECKUX 3D~

PEKTOB He OFPaHUYEHO U 3aBAUCUT OT
BoobpaxeHus nonb3oBaTens.

B nopasnswouwem GonblUMHCTBE
KOHCTPYKUUIA CBETOANHAMMNYECKUX YC-
TPOWCTB PEann3oBaHO HEnocpes-
CTBEHHOE ynpaBneHne KaxabiM cae-
TOBbIM 3NEMEHTOM 33 CHET ero noa-
KMIQYEHNS C NOMOLLBLIO OTAENbHOMo
CMFHaNbHOrFO NPOBOLHNKA K OCHOBHOWM
nnare KoHTpornepa. Takue ycTpow-
CTBa NO3BONAKT ynpaBnsaTbh Nullb
HEDONbLIMM KONUYECTBOM 3NEMEHTOB
[2], nockonbky HapatlMBaHne nx Yunc-
na Tpebyer [ONONHUTENBHbLIX MUKPO-
CXeM NamsATU U COOTBETCTBYIOLEro
YBENMYEHUS 4Mcna NPOBOAHUKOB B
XryTe. 370 NpUBOAUT HE TORBKO K 3Ha-
YUTENbHOMY YCNOXHEHUNIO CXEMbI, HO
" 3aTpygHSeT yrnpaBneHne CBETOBbI-
MW 3rIEMEHTAMM, YAaNeHHbIMA OT OC-
HOBHOW NnaThi KOHTpONNepa.

Ona ysenMuyeHnsa 4ucna CBETOBbIX
39NEMEHTOB, PACNOMNOXEHHbIX, K TOMY
Xe, Ha BonblOM paccTosiHMKM OT OC-
HOBHOW NNaTbl KOHTpoOnnepa, B gaH-
HOM YCTPOWCTBE NPUMEHEH NOCNeso-
BaTeNbHbIA UHTEPdEAC MEXIY OCHOB-
HOI NNATOW 1 MMPRAHAON, COCTOALLEN
U3 PEerMcTpoB, HENOCPEACTBEHHO K
BbIXOZAM KOTOPbIX W NOAKNIOHAIOTCA
CBETOBbIE aneMeHTbl. B TakoM ycTpoit-
CTBe nepesada faHHbiX B BbIXOHble
pPerucTpbl NPOUM3BOAUTCA B TEYEHUE
KOPOTKOrO NPOMEXYTKA BPEMEHM C TaK-
ToBOWM 4acToTon okono 12,5 kfu, a na-
KeTbl 4aHHbIX CNEQYIOT APYr 3a APYrOM
¢ yactoroin okono 10 Fu. Nockonbky
Bpems OBHOBNEHNA 4aHHbIX B PErncT-
pax o4eHb Mano (2,56 Mc), cMeHa Kom-
BuHauMA nponcxoanT BM3yarbHO He-
3aMETHO, 4TO M co34a€eT AP PEKT nx He-
npepbIBHOIO BOCIPOM3BELEHNS.

JIMHNA CBA3M BLINOMHAETCA XIYTOM
13 4 NPOBOAHNKOB (BKMNiovas “obuwmnin”
NMpoBoA) NPy ANUHE NUHNKM 8o 10 M K
XryTOM M3 7 NPOBOQHNKOB NPU ANVHE
ot 10 go 100 m. Bo BTOpOM cnyyae

A.OQVHEL,
r.MuHck.
E-mail: A_Odinets@tut.by

KaXAblA CUrHaNbHbIA NPOBOAHWK Bbl-
NoNHAeTCs “BMTON napow”, BTOPOWH
NPOBOAHUK KOTOPOWN 3a3eMIAETCs €
obenx cTopoH NuHuK,

Mpu nporpaMmnpoBaHumnm, NPexae
YeM 3anucaTthb B NAMATL TEKYLLYIO CBE-
ToaMHaMu4eckylo koMbuHauuio, ee
MOXHO YBUAETh HA KOHTPOMbLHOMU NK-
Helike CBETOAMOAOB, YTO NO3BONSET
NCKMNIO4MTb OLWMGKK, KOTOpbie MOryT
BO3HMKHYTb B npouecce nporpaMmu-
poBaHus.

Kak n3BecTtHo, MHOIOKpaTHble oTpa-
KEHUS CUrHaNa B AIMHHbIX HECOrMACo-
BaHHbIX NMMHUSAX, A TAKXE B3aVMOBINSA-
HME [BYX CMrHanbHbIX MMHWA, BXOAS-
WX B OAMH XTYT, NPy onpeaeneHHbix
YCNOBMSIX MOTYT NPUBECTH K OLnBKam
B nepegaqe AaHHbIX, 4To B cnyyae CAY
03Ha4aeT HapylleHne BOCMpPOU3BOLM-
MO CBETOBOM KOMBMHAaLMN. 3To Hakna-
[bIBAET OrpaHNYEHNE Ha AfMHY Coean-
HUTENbHOW NMUHUU U npeabABNAET Xe-
CTKMe TpeBOoBaHNA K OMEXOYCTONUMBO-
CTVM CUCTEMbI, UCMOMb3YIOLWER nocne-
[0BaTernbHbIA MHTEPAENC.

BnusHrMe ANUHHbIX HECOrNAacoOBaH-
HbIX MMHAA HauMHaeT NPOSIBMATLCS,
KOr[ja BpEMEHA 3afepXXeK pacnpocTpa-
HEHUS crHana Boonb NHUM 1 obpar-
HO HA4YMHAKT NPEBOCXOANTL ANUTENb-
HOCTb OPOHTOB curHana. Jliobbie He-
COOTBETCTBMSA MeXY IKBUBANEHTHbLIM
CONPOTMBEHUEM NMHUMA N BXOOHbIM
COMpPOTUBMNEHNEM NOFUYECKQrO dne-
MEHTA Ha NPUEMHOA CTOPOHE UNK Bbi-
XO[HOFO CONPOTUBINEHUA ApanBepa Ha
nepesanulen CToOpoHe NPUBOSAT K
MHOFOKpaTHbIM OTPaXXEHNAM cUrHana.
TunoBble 3Ha4eHNs (PPOHTOB cUrHaNa
ans mukpocxeM cepun KP1564 co-
CTaBNAIOT MeHee 5 He, NO3TOMy BNUS-
HWE ANMUHHBIX HECOFNACOBAHHBIX K-
HUA HaYMHAET NPOSABNATLCA NpU ee
ONVMHE B HECKONbKO AECATKOB CaHTH-
METPOB. 3Has NOMHYK BXOOHYIO EM-
KOCTb NUHNN U YO ENbHYIO EMKOCTh Ha
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eANHULY ANUHbBI, MOXHO BbIMUCMNTL
BPEMA 3a0epXKyM pacnpoCTpPaHEHUR
curHana saonb nuHuKn. Tunoeoe 3Ha-
YyeHne BpemMeHM 33[epXKKn 06blYHO
coctaenser 5...10 HC/M.

MockonbKy BxoaHOE conpoTuBene-
Hue Mukpocxem cepuyn KP1564 MHOo-
rOKPaTtHO NPEBOCXOAWNT SKBUBANEHT-
HOEe CONpPOTUBMEHME NUHWW, BbINOSM-
HEHHOW BMTOW NAapoR UK IKpaHNPO-
BAHHbLIM NPOBOAHUKOM, OTPAXEHHOE
HANPSXKEHWE HA BXOAEe NPUEMHUKE
yABanBaETCA. 3TOT OTPAKEHHbLIN CUT-
Han pacnpoCcTPaHAETCA BAOMb NIMHUN
o6paTtHo K NepeaaTymKy, rae oH BHOBb
0OTpaxKaeTcs, M NpoLecc NPOAOMKaeT-
CA [10 NOMHOro 3aTyXaHu\ curHana.

MpenmylecTso MYKPOCXEM CTPYK-

Typbl KMOI (cepun KP1554), 6naro-
LapsA UX BLICOKOW HArpy3o4HOol cno-
COBHOCTH, 3aKITIO4AeTCA B BOIMOXHO-
CTN HENOCPEACTBEHHO YNPaBNATh Ha-
rpy3Kon, MMetoLLien EMKOCTHOW Xapak-
Tep. lnA TpaHcnauuMM CUrHanoe B
NVHUIO U UX NPUEMA MOXHO UCROSb-
308aTb OydepHble aNeMeHTLI Ha oc-
HoBe Tpurrepos WiMuTTa, KOTOpBIE
BOCCTAHABMUBAIOT NPAMOYIONbHYIO
(pOpmMy NUCKAKEHHOTO CUrHana u, Tem
CaMbIM, UCKIMIOYAIOT NOoXHoe cpaba-
TbiBaHWe pernctpos. KpoMe Toro, Ha-
nMumne rMcTepesnca Ha NepeaaTodHon
XapakTepucTuke (NP HANPSKEHUM
nutanmna 5 B — npumepHo 400 mB)
co3fjaer AONONHUTENbHbLIA 3anac no-
MexoycTonunsocTy [3].

YctponcTtso (puc.1) conepxut asa
napannenbHo BKIOYEHHbLIX perucr-
pa. Oaun 13 vux (DD18...DD21) —
KOHTPOMbHbLIR, YCTAHOBMEHHBLIN HA
OCHOBHOW nnarte yctponctea. K ero
BbIXOZ1aM NOAKMOUEHbLI CBETOANOAI,
NO KOTOPbIM NPOM3BOAUTCA BU3Yasb-
Hoe HabmiozieHre npouecca NporpaM-
mMuposanwus. Btopoi peructp (DD23,
DD25, DD27, DD29) — BhkiXoaHOR,
KOTOPLIN ABMNAETCA yNpasnawouinm
ONA TMPNAHAbI BbIHOCHBLIX 3nNeMeH-
To8. O6a pernctpa paboTaiT CUHX-
POHHO, HO B Npouecce NporpaMmu-
pOBAHMA y4ACTBYET TOfNbLKO NepBbli
N3 HUX.

(MpoaomkeHue cnegyeT)

Bosgpauaacb K HaneyaraHHOMY

(“PM” Ne5/08, C.18)

CTabunbHbIW Talimep Ha

B maickom Homepe XypHana
6bina onybnukoeaHa Hebonbwas
3aMeTka, B KOTOpPOW Npusogunach
cxeMa TanMepa Ha MUKpocxeMe
KP1006BW11. 3anHTepecoeasiuncek
cxemom, A cobpan ee Ha mMakeTe u...
He Cmor 3acTtasuTb paborats. Ctan
pasbuparbcs.

Mukpocxema KP1006BU 1 asnsetca
NOMHbLIM 8HANOroM 3apybexHon MUK-
pocxembl TaiMepa cepumn 555. 3Ta
MUKPOCXEMA BbINyCKAeTCA 1 NpumMe-
HRETCA 33 pybexXoM yXe HEeCKOMNbKO
pecatunetnia. NepesogHas kuura 1]
6bina, BepOATHO, OAHOW U3 NEepBbIX
ny6nmkaumi no aToMy Tanmepy, KoTo-
pas cTana [OCTynNHAa OTe4eCTBEHHbIM
paguonobutenam. lNMocne aton KHK-
MM NOABUMKUCH Y ipyrue, B TOM uvcCne,
1 oTeyecTBeHHbIe [2].

BHyTpeHHee yCTpORCTBO 3TON MUK-
pocxembl NOKasaHo Ha puc.1. MoxHo
OTMETUTL, YTO BHYTPU MWUKPOCXEMbI
ecTo RS-tpurrep. Ha ero sxoabl no-
LAKOTCA CUTHAMbI C BbIXOQOB ABYX KOM-
naparopos HanpsxeHus, OguH Bxogq
KaXX[Z0ro KoMnapartopa coeguHeH C
Pe3nCTVBHLIM JenuteneM Hanpsoke-
HUA NUTAHUA MUKPOCXEMbI, 8 ApYyron

ABNAETCA BHELLHUM BbIBOQOM MUKPO-
cxemsl (BbiBog 2 — TR 1 BobiBOA 6 —
THR). BuixogHoh curHan tpurrepa
nopaetcs Ha Bbixog (BbiBoA 3) uepes
MOLUIHbI MHBEPTUPYIOWKUIA yCunn-
Tenb.

Ecnu yposeHb HANpRXeHUs Ha BXO-
ae THR meHee 1/3 HanpskeHUA nNu-
TaHUAA, HA BbIXOE ~— BbLICOKWiA YPO-
BeHb HanpsxeHus. B cnyyae npesbi-
LWeHNA HanpsxeHus Ha Bxoae TR

Puc.1

E.N.AKOBINEB,
r.Yxropoa, YkpauvHa.

KP1006BU11

YPOBHA 2/3 HanNpsXeHUs NUTAHUSA,
BbIXOAHOW CUTHAN NaaaeT NpakTu4ec-
Kvl 0O Hyns.

K coxaneHuo, aBTop CTartbn He
yuen toro, 4yto Bxog R (Bbisog 4) fs-
NAETCA ANA MUKPOCXEMbl Npuopu-
TETHLIM NO CPABHEHUID CO BXOAAMMU
TR 1 THR. lpu Hynesom yposHe Ha
exoae R pabora MukpocxeMebl 6no-
KUpYETCH, 1 BO30GHOBUTL €€, MaHU-
NyNUpys HANPSDKEHUAMMU HA BXOAAX
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TR n THR, HeBo3amoxHo. CoeanHe-
HWe Bx0Aa R v BbIXO4a MUKPOCXEMBI,
KaK 9TO cAenaHo 8 cTartbe, NpuseaeT
K norepe ynpasnexus cxemonr. flam o
KaKkoMm ynpasneHun soobLie MoXet
nATU peyb, ecnu AnNA 3anycka Taime-
pa asTop Npeanaran pasmblKaTb KOH-
TakTel SB1, a oHu Bce paBHo Grnoku-
pPOBaHbLlI BHYTPEHHUM pas3pAHbIM
TPAH3NCTOPOM MUKPOCXEMbI, NOAKITIO-
YeHHbLIM K BbiBoay 7 (DIS). Beak Tpan-
31CTOp OCTAETCA B NPOBOAALIEM CO-
CTORHMUMN. .

Bbixoae — Hyneson noreHuman. floc-
TaTo4HO Haxartb kHonky SB1. Yepes
ee KOHTaKTel U xoHaeHcarop C4 no-
NOXWUTENbHLIR NOTeHUNan noctynaet
Ha Bxoa R mukpocxemsbl, u Tpurrep
MUKpocxeMel NepebpackiBaeTcs, no-
CKOfbKY, 0 3TOTO0 MOMEHTa KOHEH-
catop C1 6bin paspRXeH, U YPOBEHb
Ha s8xope TR — meHee 1/3 Hanpsxe-
HUA NUTAHKUA.

Mpn maxkeTnposaHun 37Ol CXemsbl
0Ka3anoch, YTo Cpasy nocne BKoYe-
HUSA NUTaHUA oHA oTpabarLisaeT 3a-

Puc.2 +12 Bg—y
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3y e yCTaHasnMBAancs Hynesow no-
TeHuunan, s8xoa TR yepe3 uenouky
R4-C5 coepuneH ¢ “+" nutanus. Co-
nportueneHune pesncropa R4 npu ak-
cnepumeHTe 6bino nopaaka 10 kOm,
a eMKoCTb KOHpeHcatopa C5 —
0,22 Mx® (6bnK B TOT MOMEHT NOA
pykon Ha pabouem ctone). EMxocTb
xoHageHcatopa C4 — 10 HOD, a co-
nporueneHune R5 — 22 xOm. C6o-
e B pabore cxeMbl He Habmwaa-
nocbk. locne BKMOUEHUA NUTAHURA
Tawmep yCTaHaBNMBANCA B Hynesoe
coctosHne. CooTBETCTBEHHO, TPaH-

“3uctop VT1 okaseiBancs 3akpbiTbiM,

a pene K1 — o6ecToueHHbIM.

THR| 6 Rl[ TpaHauctop VT1 ponxeH GbiTb
. DAl M paccuuTaH Ha TOK cpabaTuiBaHUA
Ccv RIT Rl4 VD2 pene K1. Ecnu 8 Hanuyum umeetcs
l 5 oulls| & pene ¢ pabouMM HanpsXeHUEM
Poo) 2 VD1 cebile 16 B, TO pene ¢ WyHTUpYIO-
Io,os S 3 Wum ero AMoaom NoaKNKYaeTCs K
TR A2 _‘}2:3;_“ COOTBETCTBYOLLEMY NUCTOYHMUKY Ha-
DIS X7 40,01 SBI MPSKEHNS, 8 MUKPOCXEMa 3anHThI-
GND ! - BAeTCA Yepes gpocremumm napamer_
- 1 puueckuit ctabunusarop, dopmupy
‘_il IIOOMK ﬁ;‘k’ I21251( 1oL Hanpsbkenune 5...12 B. Mo nac-
VD1..VD3 K/I522 x 168 NopTy, MUKPOCXeMbI cepumn 555 pa-
DA1 555
Uto genatb uutatensm, pelums- Y 2+U Puc.3
WM M3roTOBUTL BHANOTUYHOE, HO E (12B)
paborocnocobHoe yctpoitcTeo? Bo- +Uc | GI/GN
nepsLIX, cHayana u3basnTbCA OT DIS i‘U
TEXHNYECKMX n3nuwecTs. Tak, uc-
xmovyaem anop VD2 B uenm pesunc- ]
Topa R2 (Ha cxeme B ctatbe). [lpu ' V:Dl K522
3apsiake koHpeHcatopa C1 yepes pe- THR {>'!
sauctop R1u guoa VD1 peauctop R2 K1 P)C15
BCE PABHO LYHTUPYETCA OTKPLITHIM
anopom VD 1. Ecnu pasobpartbes, 10 3 R32k :
vTi +} C2
n anoa VD1 Toxe MOXHO He cTa- ouT 3 KT503 == 100mxc
snTb. Conporuenexne R1 — 1 MOwm, GNDI VI 2 I" 258
a R2 — 3 xOm. Kakolt e cmbicAl 3a-

xopauymsate R2 auopom npu 3apaa-
Ke KoHpeHcaropa C1?

Ha puc.2 npusepseHa cxema nepe-
henaHHoro yctponcTsa (1 nokasaHa
BHYTPEHHAR CTPYKTypa Tanumepa).

Ho6asnexue 8 cxemy anona VD2 un
peauctopa R4 no3sonset obecnevntb
NpUHYAUTENBHOE yNpasneHue Tanme-
pom no exoay R (BbiBoay 4), koraa

MMKpPOCXEMa BbIKITKOUUIACH NOCIe OT-

paboTku BbIAEPXKKN BPEMEHU, U HA ee

DAHHYIO BbIJEPXKY BPEMEHKU, NOTOM
OCTAeTCA B XAYLWEM PEeXUMe 10 MO-
MEHTa HaXaTna kHonku SB1. BeponT-
HO, B HEKOTOPLIX CYyYaAX 3TO HeXe-
natensHo, NO3ToMy GbIna cMakeTUpo-
BaHa gpyras cxema (puc.3). Kak no-
Ka3an aKcnepuMeHT, oHa 6onee nome-
XOYCTOWUMBAS.

Ons Toro, ytobel NOCNe BKMOYEHUA
NUTAHWUA HA BBLIXOE MUKPOCXEMbI Cpa-

T o005

60TOCNOCOOHBI NPU HANPAXEHUN
nutaHua 5..16 B.
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1. P.Tpe#tcrep. PaguonoBurensckue
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2. B.H.BennamnHos, O.H.NeGepes,
AW .MupoluHmieHko. Miukpocxembl U 1x
npumeHenne. — M.: Pagro n cesasb, 1989.



KoOHCTpYyKLMUN
Ha ObICTPOAENCTBYIOLINX
KMOIT-munkpocxemax

(MpoponxeHue. Hayano B Ne2/09)

UMC 54HCT/74HCT vMetoT BXOAHOM
Bydbep, cneumansHO CKOHCTPYUPOBAH-
Hbl TaK, UTOBbl COOTBETCTBOBATL BXOA-
HbIM TT1-yposHaM (0,8 1 2,0 B). MNosto-
My MX NOMEXOYCTOMMMBOCTL OTNMYaET-
€51 oT xapaktepucTvk UMC 54HC/74HC.
Mpwn oueHke 3Tnx pasnuunin cnegyer
YUMTLIBATL B3 OCHOBHLIX NPUMEHEHUS
HCT-norvku: B koMBrHMposaHHon TTJ1-
n KMOM-cyucTteme unu B NonHOCTbLID
KMOM-ycrpoicteax (HC nrm HCT).
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HC HCT
{Ynpasnenne TTJ1)

B nepsoM cnyuae HCT-Bxogb! ynpas-
AAOTCA, B OCHOBHOM, TTJ1-BbixOfamu,
KOTOPbIE MMEIOT BLIXOAHbLIE HAMPRKEHUS
0,41 24B (uwm0,5un 2,7 B). 3necs 3a-
nac NOMEexXoyCTonuMBocT noaobeH TTI1:
0,4 B ana “0" n 0,4 vnn 0,7 B gns “1”.
311 BenMumnHel, NOKA3aHHLIE HA puUc.4,
3HAYMTENLHO MEHbLLE BEMWYWMH, CBOI-
CTBEHHbIX NONHocThio HC-ycTponcTBaM.

Bo BTOpom cnyuae, npu ncnons-
30BaHuM Mukpocxem HCT BMecTe
¢ HC, BbIxogHble noruyeckue
YPOBHW NOYTU 3KBUBANEHTHbI
YPOBHAM HAMPSUKEHUA MUTAHUA.
Mostomy 3anac nomMexoycronum-
soct gns HCT npubnnantensHo Vi
paseH 0,7 B gna “0" n 2,4 B anst
“1”. CpaBHWTe ABE NepenaToyHble
(PyHKUMM 3NIEMEHTOB HA pMC.5.
Onement HCT nMeet Touky nepe-
KIIOHEHUA HA ypoBHE 1,4 B, B TO

BpeMms, kak aneMeHT HC — 2,4 B. Ta-
KMM 0Bpa30oM, TUNMYHASA NOMEXOYCTOMN-
4nBoCTb Mukpocxem HC B fBa pasa
6onbwe HCT ans “3eMnsaHoro” wyma,
a noMexoycronumeocts HCT npuMepHo
Ha 50% nyuilue NS Lwyma NO NUTAHMO,

B nonHocteio KMOTM-cucreMe Muk-
pocxeMbl HC oBecneynsaioT nyullyio
NoMexoycTonumeocTb, yem HCT.
EnnHcTeeHHbIt cny4ai, rae HCT Mo-
ryT 6uiTk Gonee NoneswHbl, Tak 3TO B
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cuctemax ¢ “GecliyMHon
“rpsisHbiM” Ve,

Tenepb 0BGpaTUMCRA K [ETaNbHOMY
PaCCMOTPEHUIO CUCTEMHOIO LLIYMa, KO-
TOPbIA MOXHO CrpynnUpoBaTh, B 3aBU-
CMMOCTU OT UCTOYHMKA, B HECKOMbLKO
kareropui. Tun wyma AnKTyeT COOTBET-
CTBYIOLLYIO METOAMKY €r0 NOAABREHYA.

1. WyM ncrtouHmka nutaHms, reHepu-

3eMnen’ n

K.BOPUCEBW\Y,
r.MuHck.

pyeMmblit B IMHAM UCTOUHUKA MUTAHWUS.
O6pasyercs OT NepeknioyeHns normn- -
kv B KMOT-cxemax.

2. OTpaxeHNsa B NMHUAX Nepeaayn,
HeXenartenbHble “3BOHLI" U “Npocey-
ku”. BO3HMKAIOT OT CUrHanoB, pacnpo-
CTPAHRAIOLMNXCA BAOMb HENPaBUILHO
COfMACOBAHHbIX NIMHUIT Nepegayn.

3. MepekpecTHbIE NOMexy OT OfHO
CUFHANLHOW NNHUK K APYron Unn K
NMHUKM MMTAHKA. Bbi3biBAKOTCA napa-
3NTHOMN CBSA3bI0 (EMKOCTHON WA WH-
OYKTUBHOW) MeXAy NUHUAMM,

4. PagnoyacTOTHbIN LLyM, KOTOPbI
BO3HUKAET BHYTpy BbICTPOAEHCTBYIO-
e NOrNYECKOn CUCTEMBI N N3fyya-
eTcsa B Apyrme cuctembl. OH BO3HMKA-
eT OT U3My4YeHNA BLICOKOYACTOTHOMR
SHepruK NpY NepextoueHN NOTuKN,

Mnkn HanpsxeHnA B uensix UCToY-
HUKA MUTAHUA ABMASIIOTCA, BO3MOXHO,
CaMbIMW BaXKHbLIMW COCTaBASIOWNMHN
cucremMHoro wyma. Koraa moboi ane-
MEHT M3MeHReT Nnornyeckoe COCTOR-
HMe, BO3HUKAET BPOCOK Toka (TOKOBbIA
“nnK’), BO BPEMA KOTOPOrO U3MEHSET-
CA HanpsbkeHue nuTaHusa. Ecnn stn
BpOCKM CTAHOBATCA CAMWIKOM Bonb-
MMM, OHX MOTYT BbI3BaTb OMMYECK1e
owmnbkn HenocpesCTBEHHO M3-33 na-
OEHUA HANPSXKEHUSA NUTAHUS UMM Mo
TOW NpUYKNHE, YTO “NUK” B LENAX NUTA-
HWUA Ha BLIXOAE OQHOW CXeMbl co3naet
HaMNpPsXXeHNe BHELLHEero LWyma Ha BXO-
Ae Crnegywowero aneMeHTa.
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Ecnn KMONM-noruka Haxoautca B
COCTOSIHUW NOKOR, TO TOK Mexay Vec
1 “3emnenr” NpakTuyeckn He Tedet. Ho
KOTAa 3NeMeHT U3MEHRET COCTORHME,
MIHOBEHHbI TOK NpOTeKaeT o1 Ve Ha
“3eMn0”. TOT TOK UMeeT ABe COCTaB-
AflWKne: ToK, HeoBXOAWMbLIN ONA 3a-
pafa unu paspaga napasuTHoOU unm
HAarpy304HOA EMKOCTH, U TOK, KOTOPbI
Teyetr HenocpeacTBeHHo oT Vgg K
“3emne” B MOMEHT NepexknYveHns
BXOQHOrO CUrHana, Koraa p- u n-ka-
HafbHble TPAH3UCTOPLI SNEMEHTA OKa-
3bLIBAKTCA HA KOPOTKOE BPEMSA BKIIO-
YeHHbIMX OfHOBpeMeHHo. Ha puc.6
NOKA3aHbl NYTU 3TUX TOKOBLIX COCTAB-
AAKWMX BHYTpU anemeHTa 74HCOO
npu nogaye NONOXUTENbHOrO (PPOHTA
curqana Ha sxog npubopa. Cpq, Cpo n
Cp3 npepcraenfoT cobolt BHyTpeHHne
napasuTHble eMkocTu, C| — BHELLIHRAA
€MKOCTb Harpysku. Toku Itq, lro 1 |13
npotekawT 4Yepe3 oba TpaH3IMCTOpa B
MOMEHT nepexntoyeHns. B TeyeHune
nepexoHOro Npouecca Npu nepexnio-
YEHUW TOK, Bbl3blBAEMbIN N3MEHEHUEM
COCTOSIHUAA HEHATPY>XEHHOTO BbIXOAA,
coctasnsfer okono 40 MA (nukosoe
3HavyeHune). Ha puc.7a npeactaBneHa
CXeMa A5 KOHTPONA NoOMeXx, BO3HMKA-
IOUNX NPK NEPEKTioYEeH NN OQUHOYHO-
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ro anementa U-HE. “Mukn” Toka 1 Ha-
NPSOKEHUS, BO3HUKAKOLLME OT Nepexnto-
YEeHUA HEHArpy>XXeHHOro 3NeMeHTa,
n3obpaxeHbl HA pue.76. Puc.7e-a no-
Ka3bLIBAKT yBeNUYEHNE TOKOBLIX “nk-
KoB8” n3-3a fobasneHns Harpy3odHbIX
emkoctei (15, 50 n 100 nd).

XOTS BHYTPEHHRAA NOrMKa reHepupy-
€T TOKOBbIe “MUKK" NPU NepexnioyeHnn
anemeHTa, GonblLUas YacTb “NMKoBoro”
TOKA BO3HUKAET OT NEePEKIIIOYEHWA Bbl-
X0AHbIX cxem. Puc.8 naer npeacras-
fleHne 0 Toke lcc ANA dnemeHTa
74HCOO0 npwu nepeknwYeHUn OgHOTO
BXOQA, KOrAa ApPYron 3a3emneH, u ne-
pPeKknYeHMs BbIXOAA He NPONCXOQMWT.

Haunyywnin cnocob ymeHbUINTb
LYM OT NepexofHbiX Npoueccos —
BLIMNOAHUTL XOPOLLYK Pa3BOAKY LUNH
nutauua, Cnepyet NoAAepXuBaTh
HU3KUA UMNEeJAHC N0 NepeMeHHOMY
TOKY MEXAY BbIBOAAMU NMUTAHUA MUK-
pocxembl 1 “3emnen”. JKBMBANEHT-
Hasi CXeMa LUMH NUTaHus Vo U “3eM-
nn’ (puc.9) conepUT MHOYKTUBHOC-
TH, COMNPOTUBAEHUA 1 eMKOCTH. YTOObI
YMEHbLLNTL NEPeXO[Hoe HAMPSXKEHWE,
NapasuTHbLIE UHOYKTUBHOCTY LWNH Nn-
TAHUA HYXHO Benartb MUHUMAENbLHO
BO3MOXHbIMM 3@ CHET YMEHbLLEHWUSA UX
ONMHBI, YBENUUYEHUS LLIMPUHBI, UCMNOSb-
30BaHWs OTAENbHbIX CAOEB NMUTAHUSA U
“3emMnn” (Ha MHOTOCRIOAHLIX NEeYATHBLIX
nnarax), pasBsA3kon Lenen NUTaHua ¢

5B 500 MB 100 He
Vin l
Vi it g teitggpen ]
1
cc
20 MB

nomouible BRokupy-
UlMX KOHOEeHCaTopoB
BO3f1e BbIBOQOB MUKPO-
cxXem.

(OxoHuaHue
cnepyer)



HacTpansaem
CNYTHUKOBOE TerneBuaeHue

CnyTHukoBOE TENEBUAEHUE MPOYHO
BOLLAO B HAWY XW3Hb. Briarogaps emy
MOXHO CMOTPETb HECKOMBLKO ThiCHY
KaHanos, a KayecTBO CNYTHUKOBOW
“KapTvHKn” (UncpoBoit) 3HAUNTENTBHO
npesocxoavT 0bbiyHOE ampHoe (aHa-
norosoe) teneeewaHne. Ecnu 8 kpyn-
HbIX rOpof1ax ecTb elje pa3BeTBNeH-
Has cetb KabenbHOoro tenesvacHus,

Puc. 1

i .

Nno KOTOpOW nepenaercs A0CTaTOYHO
60fnblIOEe KONMYECTBO KaHaNoBs, TO
raoe-Hnbyab B CEnbCKOM MECTHOCTU
“CNyTHUK" — NPaKTU4ECKN eaUHCTBEH-
HbI# UICTOYHUK pa3BneyeHnit 1 CBS3U C
MWUPOM. '
Bbibop ccTeMbl CyTHUKOBOTO Bella-
HUA — “Aeno pyk” Kaaoro rnonb3osa-
Tens. Hanpymep, HECOMHEHHLIM “NMNK-
coM” cvcTembl “XoTbepa” siBNAeTcs ee
[IOCTATOYHO AOCTYNHASA LeHa, CKNaabl-
BAKOWANACA U3 CTOMMOCTH “tapenkun”
(300...500 py6.), obnyuatens (500),
pecvsepa (2200...3500) 1 coegnHm-
TenbHoro kabens. [lns npuema curHa-
1na C y4ETOM NOrOAHLIX ABNEHWUIA PEKO-
MEHAYI0 BLIBUPATL CMNYTHAKOBYHO aHTEH-
Hy € 3anacom koadduumreHTa yeune-
HYA, T.€. 0HCETHYIO BHTEHHY ANAMETPOM
0,9 M, Hanpumep, “CTB-0,9-1,1 AYM”
(puc.1). Jlyuwe Bcero ucnonb3oearth
antoMUHUEBYIO UM CTEKITOBONOKOHHYHO
SHTEHHY, KOTOpPas YMEET Manbiit BEC U

Y-

He noaBepXeHa Koppo3un (No cpaexe-

HUIO CO cranbHoW). “Tapenky” kena-

TeneHo 6path ¢ HOKYCHBLIM PACCTORAHK-

eMm 450 MM, gManasoHOM 4acTot

10,7...12,75 Ty n KoapdprumeHToM

YCUIEHUS! Ha yKa3aHHBIX 4acToTax —

39...40. TakoV BuIGOp aHTeHHb! YA06eH

NOTOMY, HTO €€ Xe MOXHO NPUMEHNTL
ana npuema “HTB+” n “Tpukonopa”.

Ob6nyyaTtenb aHTEHHb!

(KOHBEpTOp, ronoska) —

yHUBEPCAnbHLIN, HAMpW-

mep, “Echostar BS-150A"

mnm “Euston U3”. MaeHoe,

yTOObi OH ObIN paccumTaH

Ha npueM curHanoe Ku gu-

anasona (10,7.-.12,75Tu).

B KomnnekTe ¢ aHTeHHOM

NOCTaBNAETCA CTEHOBOE

kpenneHne. U3 nuyHoro

ONbITA: ANA KPENMEHUS aH-

TEHHb! K BETOHHOM MK K1p-

MUYHONM CTEHe nyylue uc-

e NOMb30BaTh aHKepHbie Gon-

Tbl C raikoit pasmepom
120x10 mm.

Nocne ebibopa
Tapenky ¢ obnyua-
TeNem Cregytowmm
BOMPOCOM SBNAETCA
sulbop pecuBepa
(ycTpouctsa gemo-
OynuposaHus npu-
HATOrO CNYTHWKOBO-
ro curHana). lNona-
ral, Hanbonee no-
NynApHbie CeroHs
MOOENMU Mo COOTHO-

A.KALLKAPOB,
r.C.-Merepbypr.

weHuo “yena-kavecreo” — “BigSat
BS-5501 Xtra” (puc.2 v 3) n “Euston
5000PVR”. Mpasna, 3T1 pecrBepbl He
MMEIOT flekoaepa v moryT obpabartbl-
BaTb CUrHaNbI TONLKO CO “CBOOOAHBLIX”
(6ecnnartHbix) kKaHanos.

MaeHbIM ycrnosveMm nocne npuob-
petexunsi 06OPyaOBAHUA ABNSAETCA
npaBvibHAA erg ycTaHoBKa U Ha-
cTponka. PaccMoOTpuM HacTpouiky pe-
cusepa “BigSat BS-S501” uva rpynny
cnyTHukos “HotBird 13E".

OtHocutenbHo Mockeb! (55945 ¢.ui.,
37937’ B. ) CNYTHWK pacnonoxeH no
asumyTy 208,81° (Br-Bonorne —214,15°),
¥ AN npueMa TpebyeTtcs OTKpLIToe NPo-
CTPAHCTBO B 3TOM HaMpPaeneHuy. Ha nytm

"(8 npepenax 30 M) HE [OMKHO NPUCYT-

CTBOBaTb HUKAKUX “3aTeHsiowmnx” npea-
METOB (A0OMOB, flepeBbeB, CTonbos, Npo-
MBILLNEHHBIX TPYD). B Moeid npaktuke
6bin cry4ai, Koraa oaMHOKO CTORLLAA B
4,5 M OT Tapenkn onbxa He No3sonsna
NETOM YCTaHOBUTB-CBA3b CO CMYTHUKOM.
Kak Tonbko oceHbIo onanm sMCTbA, CryT-
HUK YOanock noimaTtb.

- Puc. 2
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Ecnn 86nuan ot Tapenku nperpagbl
€CTb, HY)XHO paccuuTaTtb, OyneT nm nx
BbICOTA CyUIeCTBEHHOW ANA CO3AaHUS
nomex cvrHarny, MCxoast u3 paccTosHus
[0 Nperpagbl U yrna BO3BbILLEHUS] CMYyT-
HMKA, COOTBETCTBEHHO — 23,17° (Moc-
kea) 1 18,9° (Bonoraa). 310 3HaUUT, YTO
Tapenka aHTeHHbl AoskHA ObiTh YyTh
HaknoHeHa BHM3. lNpuyem 3TOT Ha-
KINOH, KaK NoATBEpAM MOI ONbIT, He
3aBUCUT OT TOrO, rae HAXOAWTCH aHTEH-
HA: HA Kpblliie 1ePEeBEHCKOro AoMa Ha
rope, 8 HU3MHE UK B FOPOAE Ha Kpbi-
e 9-3TaXHOro CTPOEHUSA.

[N\ yCTaHOBKW aHTEHHB! BEIBNPAKT
OTKPbITOE NPOCTPAHCTBO B HANpaene-
HWUW OT-10r0-3aNaA. 3aKpenuTb aHTeH-
HY MOXHO Ha CTeHe AoMa, Ha BeToH-
HOW pame DankoHa, Ha Kpbllle U T.N.
FnasHoe, 4TOBbLl 9TA KOHCTPYKUMA
6bina cnocobHa yaepxarb aHTEHHY C
y4eTOM MaKCUMAakHON BETPOBOK HA-
rpy3kun. MNocne Bbibopa mecra ycra-
HOBKWN 8HTEHHbLI HE0BXOANMMO Ha Hero
C NOMOLBI0 BHKEPOB XXECTKO MNpUKpe-
NUTb (NePNEeHAUKYNAPHO NOBEPXHOC-
TV 3eMnn) Bxogsilee B KOMMNEKT aH-
TEeHHb! CTEHOBOE KpenmneHue.

CobupaloT CnyTHUKOBYID @HTEHHY C
npeaenbHOR OCTOPOXHOCTBIO, CTapa-
fICb HEe AONYCTUTL NOABMNEHUA BMATUH
¥ UCKPMBNEHUIA HA 3epKase aHTeHHbI,
KOTOpbIe YMEHBLIAKT YCUMEeHNe CnyT-
HUKOBOro curHana. KoHsepTtop ycra-
HaBnNvBalT obnyyarenem 8 CTOPOHY
AHTEHHbI, PA3beM [NS MOAKIMOYEHUS
kabens gomxkeH cMoTpetb BHK3. [loa-
KMIOYAKT K KOHBEPTOPY TEeNeBU3NOH-
HbiA (C BONHOBLIM CONPOTUBMEHMEM
75 Om) kabenk (SAT-703, RG-6 n aHa-
1OMMYHBIR) C nomoubio F-paztema (bes
naviku). [lanee ycraHaBNMBaKT aHTEH-
HYy Ha fepxatenb (M3-3a 6onbluoi na-
PYCHOCTM Tapenku B Lensx 6esonacHo-
CcTK aty onepauuio nyslle BbiNOMHATL
8ABOEM) U (PUKCUPYIOT KPENFeHWe Tax,
yTo6bl BbINa BO3IMOXHOCTL C HEGOML-
LWAM yCUFIMEM NOBOPAYMBATL aHTEHHY
BMNEBO-BNPABO, BBEPX-BHM3, B3ABLINCH
33 COOTBETCTBYIOUNA ee KpaW.

WHoraa n3-3a KOHKPETHbLIX yCnosuit
PACNOMNOXEHNS AHTEHHY MPUXOANTCH
yCcTaHasnuMeatb Baanu OT pecusepa u
Tenesn3opa. Kak nokasbiBaer onbiT,
ANnHA aHTerHoro Kabens B npegenax

50 m He kpuTnyHAa. B xparHem cniyyae,
npu OTCYTCTBUM LIENOro Kycka kabens
NOAXoAALEHA AfMHBI, er0 MOXHO CO-
CTaBUTb U3 KYCKOB, KOTOPbIE [OMKHb}
CTBIKOBATLCA Yepe3 NepexoaHnku C
nomouiplo F-pasbemos (puc.4), a He
CKPYTKO# nnn Naitkon.

Rpyroi koHey aHTeHHoro kabens ¢
3akpenneHHbIM F-pasbemom noaxmoya-
1ot k 8xoay “IF IN 13—18 B” pecueepa,

Puc.4
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pecusep coeauHSIIOT Ka-
6enem SCART-SCART ¢
Tenesusopom. [locne
3TOro NepexknoyalT Te-
nesusop 8 pexunm “AV”
(ayano-Bnaeo) n BKMO-
yawT pecusep. Ecrm te-
nesn3op BbINyCKa nocne
2003 roaa, oH BOMOET B
AaHHBIR PEXVM aBTOMa-
TUYECKKN, U [ONOMNHU-
TENLHO B pexiM “AV” ero
BBOAUTB HE HYXKHO.

LOns HacTpoOWKK aH-
TEeHHbI HA rpynny cnyT-
HukoB “HotBird” B pe-
CUBEPE HYXHO YCTaHO-
B1Tb N@apameTpbi TPaH-
cnoHgepa, Hanpumep,
MOXHO BbIGpaTb 717034
V 27500 3/4, rpe 11034
— 4acToTa B Merarep- .
uax, vV — BeptukanbHas = -
nonsipuaayms, 27500 —

CUMBONbHAA CKOPOCTb,

3/4 — vop koppeKumy oLLMbOoK. [aHHble
HACTPOMKN KOPPEKTUPYIOT B MEHIO YC-
manoeka / OOUHOYHBIU NOUCK, Tae 8
none “CnyTHuK" BbIOUPAKT Ha3BaHwe
cnyTHuka (“Hotbird 13.0E™). ins noa-

L

CKa3KKU BHU3Y MeH oTobpaxalTcs
KHONKM NyrbTa 1Y, ¢ NOMOLbIO KOTOPLIX
npouseoanTcs Bbibop. [lanee HacTpan-
BalOT KOHBEPTOP B noaMeHo Hacmpodi-
ka LNB (puc.5 u 6): ’

- un LNB — YHueepcaneHell (C
nepsuyHon Yactoron 9750 My, nep-
soii — 11300 MIy). Yrobbi BLIATK K
HACTPOMKaM [aHHLIX YACTOT, Heobxo-
ANMO B NOAMEHI0 YHUBepCaslbHbIU
Haxarb Ha Y kHonky OK;

- 22K — He Bxioyaercs (Npy Bbl-
6ope yHMBEpPCAnNLHOrO KOHBEPTOPAa);

- DISEqQC — Disable (wnv 3/4 — xo-
POLLIMIA pe3ynLTaT KoppeKumum olunbok);

- nosnymoHep — Beiksl. (ycTpocTBO
aBTOMATMYECKOro NOBOPOTA aHTEHHbI
ONSA NepexnoveHys Mexay pasHbiMu
CNyTHYIKaMK);

- 0/12 V — He npuHUMNNANbHO
(ecnm ncnonbayetca 1 pecuvsep);

- nonsipuaauus — Aemo (8 HekoTo-
pbix npoLimekax nuuieTcs “3syk’);
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B EUVERE- I

- TOH — Bk11. (B HEKOTOPbIX NPOLLNB-
Kax “Bcnbilika ToHa").

[ns nogTeepXaeHUs BBEASHHLIX
NapameTpoB HAXUMAKT kHonky Menu
¥ nogreepxaarT suibop OK. Tak xe



NocTynawT npu U3MeHEHWW BCEX Ha-
CTpoeK 8 pecusepe. 3atem sbibupalor:
- HoMep TpaHcnoHpepa (puc.6) B
none “Homep TIN", Hanpumep, 17/109
cooreeTcTByeT YacTtoTre 11034 MIy;

- TN CKaHMpOoBaHuA kaHanos (“Or-
KpbiTbie”) — Hem, 4To no3sonseT cka-
HUpoBAaTb BCE KaHanul. Ecnu B atom
none NOCTaBUTb rasouky, Toraa cuc-
TeMa NPOCKaHUPYeT U OCTaBuT B na-
MSITU PecrBepa TONbKO OTKPbITbIE (He-
KOAMPOBAHHLIE) KaHAMb!;

- B onuun “Ttonck kanana” spbupa-
tot “TB”. Ecnv ycranosuts “TB+paavo”,
B NaMATH OCTAHYTCH Y PAANOKaHASbI;

- pexum noncka — “Cranvposanne
no npeasapuTenbHON YCTAHOBKE”,

Bce a1 HacTpoitkn MOXHO caenatb
0Ma, cuas B Tenne U KOMOPTHLIX yC-
nosuax. 3atem pekoMeHAyK B3fiTb C
coboit ynnmHutess, pecveep U Manora-
6apuTHBIN TENEBM3OP U NEpEeMECTUTL-
CA HENOCPEACTBEHHO K YCTAHOBNEHHOM
aHTeHHe. Tenesun3op noTpebyercs ans
TOro, YToGbi CAMOMY BUETb MBMEHEHUSR
YPOBHSI M KauecTsa cvrHana npu Ha-
CTpOIKe aHTeHHbl. 3T0T cnocob, no-

BepbTe, HeOAHOKPAaTHO NpOBEPEH U ro-

pasfo nyiue, Yem HacTpanBaTh aHTEH-
HY BABOEM, KOria OVH KPyTUT “no ro-
PV30HTY” TaperkKy, a Apyroik HaxoanTcs
[OMa, rMAanT B TENEBN30P Ha “KapTUH-
Ky" M KPUUWT yepes OKHO (Mnv No Mo-
6UnbHMKY) 06 3MEHEeHMAX curHana.
YcTponsLumch BO3ne Tapenkun 1 noa-
knmouns obopyaoeauve, nepexogaT
HEMNOCPEeACTBEHHO K NOUCKY CNYTHUKA.
C nomoujblo KOMNaca HanpaensloT
aHTeHHy no asumyty 209° (Mocksa)
unu 214° (Bonoraa). Mockonbky Ha
8HTEHHOW KOHCTPYKLMK, KaK NpaBusno,
HET HUKAKMX LKA, NPUXOANTCA NCXUT-
PUTBLCA U “NpoaNUTL” CTPENKY KoMMa-
Ca METPOBOI NNHEAKOH UK [INNHHOMK
Xepablo (“Ha rna’” — secbMa Henpo-
OYKTUBHO). Hanpasnexwe xxepawn, 3ak-
pPEenfeHHoM NOQ aHTEHHOW, YNpoCTUY
rOPU30HTAFNBbHYI0 HACTPOIKY Tapenk n
C3KoHOMUT BpemMms. YUTobbl BUAeTL Na-
paMeTpbl HACTPOMKK, B MEHIO pecuse-
pa BbIXOAAT B pexuM “Unctannsums”
nnu HaxknmaloT Ha MAY kHonky V"
OtcnexuBas ypoBeHb wikanbl “Kave-
cto" (Q) Ha 3kpaHe Tenesn3opa, Heob-
XOOMMO MeAIEHHO NOBOPaYYBaTb aHTEH-

Hy Bneso-Bnpaso BykBanbHO Mo OfHOMY
rpajycy, noKa HE NOSBUTCS 3efieHas No-
nocka. Ecnum npu noBopoTe aHTeHHb! He
yaacres ouThes ee NOSIBNERYIS, a a3v-
MYT yKa3aH MpaBuUnbHO, HYXXHO CMECTUTE
aAHTEHHY 8BepX (BHM3) Ha OfMH IrPaJyYC v
nosTOpUTL Nouck. [py noncke ravku
KPEenneHWA BEPTUKANBbHOMO WU FOpU30OH-
TanbHOro MonoXeHUsa Tapernkv Heobxo-
Mo ocnabuTb 0 Tako! CTenexu, YTo-
6bl Tapenka nepemetlanacb C O4EHb
ManbiM ycunuem, nockonbky nboe
CUnNbHOE [1aBIIeHNe Ha Taperky Heusbex-
HO npueeaeT K ee aedopmManim 1 cunb-
HO CKaXETCA Ha NpUeMe cyrHana oT CryT-
Huka. JedopmypoBaHHan aHTEHHa BO-
0bLe MOXET He NPUHATL Ayd (curHan)
OT CNyTHMKA. flyyiie He prckoBarh!
[Mocne nosiBrnenmns nosiocku Heobxoam-
MO MN3BHLIM NOBOPOTOM @HTEHHb! Brie-
BO (BNpaBo) JOBUTECA MAKCUMANbLHO
BO3MOXHOIO YPOBHS LWKArbI, KOTOPbIA
ovobpaxaetcs B npoueHTax. Tenepb
MOXHO aKKyPaTHO 3aChMKCMPOBATH Kper-
fIEHNEe BHTEHHbI N0 FOPU3OHTaNN. AHa-
JIOFMYHO HACTaVBAaKT AHTEHHY B BEPTU-
KanbHOW NMOCKOCTU: ene 3aMeTHO nepe-
MELLaIOT €€ BBEPX (BHN3) [10 MaKCUMaSb-
HOro 3HaueHnA. o okoH4aHMM HacTpot-
K1 KperneHue Takke (UKCUPYIOT.
[obnTbCcA npupocTa ypoBHA curHana
NO3BOMNSIET NOBOPOT KOHBEPTOPA BOKPYF
ocy pepxarens. [locTurHys Mak-
CMMANLHOTO 3HAYEHUS, KOHBEPTOP
TAKKEe HYXHO 3adrKeupoBaTh.
Hanpumep, gns Bosnoroackon
obnactu B paitoHe Bepxosaxbs,
KOHBEPTOP HYXXHO NOBEPHYTL HA
-15° (BbIXOAHOM pa3beM KOHBEP-
TOpa [OMKEH ObiTh NOBEPHYT “HA

NOMWeECTOro”, ecrin CMOTpeTb ¢ 4~

ThUTLHON CTOPOHBLI KOHBEPTOPA
Ha Tapenky). KoHeuno, ans ppy-
X PEFMOHOB [1aHHbLIA napaMeTp
6yner apyrum.

Bce cnyTHviKu B eBponeiicKoi Ha-
¢ PocCuMn MOXHO NPUHATL B CeK- .,
TOPE MEXAY KroM 1 10ro-3anafoM,  :
TOuHee, B AMANA30HE a3UMyTOB
200...230° (orHOCMTENLHO ceBe- | |
pa). Mpu HACTpoilke aHTEHHb! HE
MCKIIOHEHD “Nonafanne” He TonNb-
Ko Ha “Xotbepa”, HO 1 HA Apyron
cnyTHuK. Hanpumep, Ha 4° npasee
No TOMY e asnmyTy (Ans Bonoroa-

CKoM 0BrniacTn) HaxoamTes cryTHUK “Eutel
2W 16 E”, xoTopblit Takke TpaHcinpyet
MHOrO MHTEPECHBIX KaHarioB.

B pecusepe “BigSat BS-S501" ectb
nonesHas yHKUUS aBTOMATUYECKOrO
onpepeneHns KoopAWHAT M YrToB NOBO-
poTa Tapenky, KOTopas [OCTYNHa B
mMeH CriymHukosbill 2ud (puc.7). Ons
TOMHOTO ONPefeneHns KOOPOVHAT F0BO-
poTa aHTeHHb HeOBXOAMMO B [JAHHOM
MeHIo0 ¢ nomouibto NAY 3apartb wmpoty
M [ONFOTY BalLEro MECTOHAXOXKAEHMUS.
OnpeaennTb AaHHbIE NApaMeTpbl TO4-
HOro MECTOHaXOKAEHNSA, 3HAA ropoa v
obnacTb, MOXHO C NOMOLLLIO calTa ro-
pOCKONOB UMM UHBIM YAOOHBEIM CNOCOo-
60oMm. [lononHUTENbHbIE NAapaMeTPbl Cit-
cTembl (poaUTENbCKUA 3aMOK, Naponb,
A3bIK 1 Np.) YCTaHABNMBAIOT B COOTBET-
CTByKOLEM MEHKO (pHcC.8).

Korpia aHTeHHa HacTpoeHa Ha Makcu-
MarbHbIlA ypoBeHb curHaria, Heobxoau-
MO MpOU3BECTU CKaHUPOBAHYE KaHA0B.
Jlnsi 3TOro B TOM € MEHIO BbIBMpaIoT
“NMouck” n naxmmatot Ha MAY knonky OK.
B xope npouecca 6ypet orobpaxarkces
vHGopMaLMS 0 ckaHnposanun. [ocre
BbHIONHEHWS CKaHMPOBaHWA Heobxoan-
MO COXPaHWUTb ero pesynerarbl. Ecnm B
pe3ynkrarte npocMoTpa GyayT npucyT-
CTBOBAThb KaHarb! C Paccbinaioieincs Ha
“kBagpaTbl” KAapTUHKON, MOXHO BbINOS-
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HUTb NOACTPOMKY aHTEHHbI M0 NapameT-
paM 3TuUx KaHanos (cnaboro TpaHCMoH-
Aepa) aHanorM4Ho NMoUCKy CryTHYKA NO
CcURbHOMY TpaHcnoHaepy. MapameTpel
cnaboro TpaHcnoHaepa MOXHO YBUAETE
Haxxas kHonky Info. To xe camoe kaca-
€TCA MyCTbiX KApPTUHOK (BCEe YepHOoe) C
HaAMUCBIO HA HUX “Cnabbiit curHamn”.
OnncaHHbIM METOAOM MOXHO HACTPOUTb
M Apyrve COBPEMEHHbIE peCcMBEPhl, Ha-
npumep, “Euston S000PVR”.

Ecnu npu Hactpoike Ha CMNyTHUK
YACTb MPOrPaMM NPUHNMAETCS XOPOLLIO,
a 4acTb (MMeeTcs B BUAY OTKPLITHIE) HE
MPMHNMAETCS (YEPHBI SKPAH C NPUCYT-
CTBMEM 3BYKa, C Haanucelo “Het curia-
na”, “Cnabbitt cyrhan’), 3HauuT, cyurHan
CMYTHUKA MORMAH HE TOYHO Y HEODXO-
auma bonee TLatenbHas NoAcTponka
AHTEHHb! HA NyY CO CNyTHUKA. Boamox-

Kak “p3306b¥\i‘5¢ﬂ’"
C umdpoBbLIM
doToannaparom?. .

(MpopgonxeHue.
Hauano B8 NeNe12/08, 1-2/09)

Crabunusaropsbl U3o6paxeHUn

Moboi coTtontobutent paHo unm
NO3AHO CTaNKMBAETCH C NPOSBNEHNEM
Tak Ha3blBaeMoit “LieBeneHKku”, T.e.
“paamasbiBaHyiem” n306paxeHna npu
CBbEMKE C PyK Ha JOCTATOYHO BOnbLUMX
Bbiaepxkax. OnbITHLIM NYyTEM yCTa-
HOBIEHO, YTO “LLieBeneHKa” HaunHaeT
NPOSBNATLCA MPU BbifIepXKe, PAaBHOW
obpatHoi BennunHe 9 PEKTUBHOMO
dokycHoro paccTosHna (3PP). Nubi-
MU cnosamu, Npu (POKYCHOM paccTo-
fAIHUM 60 MM BbIgEepPXKW, ANMHHEE YeM
1/60 ¢, MoryT NnpuBOANTL K “caeprysa-
HMIO” Kaapa (kamepa obbiyHO Npegyn-
pexpgaer 06 aToM cneunanbHon Muk-
Torpammon). OueBnAHO, YTO YeM
6onblue hOKYCHOE pacCcTofHue 06b-
€KTUBA, TEM BbILLE LLAHCbl CTOSKHYTh-
CA C “weseneHkon”. Tak yTo cbemMka ¢
pyK Ha TeneobbexkTus (aa ewe u B yc-
NOBUAX HEAOCTATOMHOTO OCBELEHNA)
CTaHOBUTCA HACTORLLEN ronoBHom 6o-
nelo ansa otorpadpa, v cnacaer ero

HO, Bbl NOWManM Apyroit CryTHUK.

M3 aeyx ypoeHelt curHanoe (Likan)
0cob0e BHUMaHME HY)XHO YAEN UTL YpoB-
Hi0 “Kauecto” (Q). [laxe ecnn OTxmo-
YnTh 0bnyvaTent (KOHBEPTOp), YPOBEHL
curdana (L) Bce paBHO epXKUTCA HA OT-
meTkax 20...30. Takum 0BGpasoM MOXHO
npoeeputb pabory LNB (koHseptepa),
XOTSi OH, NO MOE NPaKTUKE, OYEHb pen-
KO BbIXOAMT #13 CTpos. Ecnm npu noaknio-
YEHHOM (HA wWwKane JOMKHO ObiTh
30...90) 1 OTKMOYEHHOM KOHBEPTOPE
ypoBeHb curHana (L — sepxHss Lwkana)
HE N3MEHSIETCS, 3HAYMT, UNW HEVCTIPABEH
KOHBEPTOP, nrn npobnema B coeavHn-
TenbHoM kabene, nnu 8 pecvieepe (Bo3-
MOXHO, Kabenb nNoakmoyeH K rHesny
“LOOP”, xoTopoe CnyXuUT ANR NOaKMo-
YEHNS APYroro pecuBepa — Takke BEChb-
Ma pacnpocTpaHeHHas owmbxa).

AononHutensHan nHdopmauus

http:/fiwww.lyngsat.com/ — nHdpopmaumst o
BCEX CRyTHUKaX;

http://iwww.rdi-sat.com — HOBbie KMo4K
Anst BCEX KOJUPOBOK;

http:/iwww.sat-key.org/ — HoBbie KoUK
AN BCEX KOAMPOBOK (JONONHUTENLHas Bep-
cus);

http:/fwww.scorpionsat.org/index.php —
HOBbIE KIHO4M NS BCEX KOAMPOBOK (BEpCst);

http://www.funfiles.ccl//index.php?
showfilesfordate=All — repmaHciin ueHTp
HOBbIX TEXHONOMUA B 0BNacT! CryTHKOBOIO
TeNeBUaeHsT;

http://tv.rbc.ru — nporpamma Tenenepenay;

http://www.funfiles.cc//upls/ — o cnyTHUKax
1 UX KoopauHaTax;

http://www.eurosat.com/ — esponeiickoe
CMyTHUKOBOE BELL@HWE;

http://www.satsat.info/hotbird-13-e — nH-
¢opmaums no cnytHuky “Hotbird-13".

Mlib rPOMO3aKKUiA
WTaTNB, KOTOPLIN,
MSIFKO roBOps, He
Bceraa ypobHo
UMETL Npu cebe.
3aKkoHomMepHO,
YTO Npon3soauTenn POTOTEXHNKA UC-
Kanv NyTu peleHns 3Toi npobnemel,
1 B 1994 r. pupmoit Canon 6bina npea-
CTaBsieHa coOTBETCTBYHOLLAS TEXHONO-
rMs, noflyyuBlUasn Ha3ssanue Image
Stabilizer (1S). MpuHunn ee gocTaToy-
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Hacrory

snerzoasanes

pasicex.

Sessororgporessoce’d

seibopxn = 4000

HO npoct. B o6bekTuBe uMeeTtcs nog-
BWXKHbBIA NO BEPTUKANBHOW U FOPU3OH-
TanbHOM OcsM cTabunuanpyoun
anemeHT (puc.21), KoTopblit B 338UCHK-
MOCTW OT CBOEr0 MNOMOXEHNS NCKpUB-
nseT nyTb ceeTa. Kpome TOro, B 06bek-



TUB BCTPOEHb! CrneunanbHbie CEHCOo-
pbl, YCTPOEHHBLIE NO NPUHLMMY MMPOC-
KONOB. 3TN CEHCOpPbl NOCTOSIHHO Onpe-
OEensioT yrnbl U CKOpOoCTH Nepemeule-
HUS annapara B NPOCTPAHCTBE U Bbl-
O30T KOMaHbl 3NEKTPUYECKUM MNPU-
BOAAM, KOTOpble OTKNOHRAIT CTabunu-
3npyowmiz aneMeHT (puc.22) Takum
ob6pasom, 4yTo6bl Npoekyma 3oGparxke-
HYA HA MATPULIE NONHOCTLIO NOBTOPS-
na Konebanus annapara. B peaysnbra-
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Mpynna pynna
goxycuposin KOppeKMK
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Te, NPy yCNnosun yMepeHHbix koneba-
HWi1, NPOEKUMA BCerla OCTaeTCs He-
NOABUXHOW OTHOCUTENBHO MaTpULb
(pnc.23), yto 1 obecneunBaeT KapT1H-
Ke Heobxogumylo yeTkocTk. lMpaepa,
3TO [OCTUr3ETCA LIEHOW XapaKTepuc-

TUK 0ObEeKTUBA: HAanuune AonNonHu-
TENbHOrO0 ONTUYECKOTO 3fIeMeHTa OT-
pvuyaTenbHO CkasbiBaeTcs, npexge
BCEro, Ha cBeTocune. TeM He MeHee,
TEXHONOMMA OMNTUYECKOW CcTabunuaa-
UMK Beina ¢ 9HTY3Ma3MOM Nopxsave-
Ha ApyrMiy NpoU3BOAUTENAMM U Npe-
KpacHo 3apekoMeHoBana cebs B ye-
oM psiie ¢poTOoaNNapaToB.

B annaparax pasHbix npouasoante-
fnen NPUMEHSIIOTCA PasNnYHbIE MO KOH-
CTPYKUMM W NpUHLMNY
pabotbl cTabunuaaro-
pbl n3obpaxeHusn. B
YACTHOCTY, B Kamepax
“Canon” u “Panasonic”
» MUCNONb3YeTCA BCTPO-
el eHHasn B 06bexTnB on-
TVYECKas cucTema cTa-
61nm3ayun ¢ OTKIOHA-
1OUIENCA NUH3O0N.

Komnauusa Konica
Minolta 8 ceonx anna-
pavax HeaaBHO Mpef-
NOXWNa BECbMa U3SLl-
HYIO anbTEpPHaATUBY.
3T1a TexHonorus cra-
6unusaumy, nonyuve-
wasa Hassauue Anti-
Shake, ocHoBaHa Ha
[pYyroMm npuHUmne: yc-
KOMb33UWYK KapTUH-
Ky “noBuT” HE ONTUyec-
KU 2NIEMEHT BHYTP#
o6bekTvea, a Matpuyua
CaMoro annapara, 3ak-
penneHHas Ha nof-
BUXHON nnatdgopme.
naBHLIN NC TAKOoro
noaxona — ero Hesa-
BUCMOCTb OT obbek-
TUBA U, COOTBETCTBEH-~
HO, paboTtocnocob-
HOCTb cTabunmMaaymv ¢
nobor onTukoi. 310
He CANLIKOM KPUTUYHO
ANA Kamep C HeCMeH-
HbIMW OObekTuBaMu,
OQHAKO MMEET OrpoM-
HOE 3HaueHne ans “3epkanox”.

BTopoe, u OoTHIOIb HE MAaNOBaXXHOE
npenMyLiecTso — crabunusauvs co
COBATOM MATpHLbl HE BHOCUT HUKaKMX
MCKaXeHW B KApTUHKY M HUKAK He
BNUSAET HA ceeTocuny obbektuea. C

ysenuyeHmnem (hoKyCHOro pacCTOsIHUA
obbekTuea apgexkTuBHOCTL Anti-
Shake cHuxaeTCs: HA “ANMHHBIX $O-
Kycax” marpuue NpUXoOMUTCA CoBep-
WaTth CNMULWKOM BLICTphle nepemetlie-
HUSA ¢ OOnblIOK aMNNUTYOoR, Y oHa
NpocTo nepectaer ycnesaTtb 33 “yc-
Konb3awuiei” Npoekumen.

B nobom cnyuae, kakas Bkl TEXHO-
norus cTabunuaaymm Hy Ncnonb3oea-
nacb, ee Hanuune ABNAETCS HECOM-
HEHHbIM NpevnMyLlecTBOM. B yenom
psge cnyyaes cTabvnmaayus no3so-
NAET yBENMUNTb BbiEPXKKY HA 3-4 CTY-
NEHN 1 CNOKOMHO CHUMATh C PYK B Ta-
KNX YCIOBUSIX OCBEWEHNA 1 HA TAKWX
(POKYCHBIX PACCTOSIHURAX, IAE BNaAENb-
Uy kamepb! 6e3 ctabunmnsaropa ogHo-
3HAYHO noHagobuncs 6wl wWraTms.
Kpome Toro, viHoraa crabunuaayvs
No3sonseT nabexarb NPUHYAUTENEHO-
ro yBenuMyeHUsa YyBCTBATENIbHOCTHU
M3TPWLbL, NPUBOASALLETO K POCTY YPOB-
HA LymOB. COornacHo aaHHbiM Canon,
cuctema Image Stabilizer no3sonsieT
athpekTnBHO BOPOTLCA KaK C OQHO-
KPaTHbIM CMeWeHnem 1300paxxeHns,
TaK 1 ¢ BubpaumnaMm B grManasoHe ya-
crot o1 0,5 go 20 'y. C npaktnyeckomn
TOYKKU 3peHUs NpuMeHeHne IS paer
BO3MOXHOCTb B 4 pasa ysBenuuntb Anu-
TENbHOCTb SKCMOHWPOBAHUS Kagpa
6e3 NoBbILLIEHUS PUCKA NORYUTL CMa-
3aHHbI CHUMOK. o nHopMalm pas-
pabortunkoe Nikon, ncnonbsosaHue
cucTembt Vibration Reduction noaso-
nsiet B 8 pas yBenMunTbL ANMTENBLHOCTD
BblAEpPXKKN MNPY COXPaHEHNN BEPOATHO-
CTW NOMNYYEHUA HEYETKMX CHYMKOB HA
NpPeXHeM ypOBHe.

Euwe oaHa npuuvHa yBenuyeHus
[I0nY MOJEenen, OCHALLEHHbIX CUCTe-
Mamu cTabunmaaunmn nsobpaxenui,
— MUHMATIOpY3aUnA UM posoi oto-
TEXHUKN. YMeHblueHne (U3nN4eckoro
pa3mepa CBeTOMYBCTBATENBHOIO CEH-
copa no3eonser caenarb oO6bexkTus
6onee KOMMAKTHLIM, NErkiM 1 gelue-
BbiMm. OHAKO Manblt CEHCOp nMeeT
6onee HM3Kyl0 YyBCTBUTERBHOCTbL, 8
HE10POroit 0BLEKTMB C “ANMHHLIM 3y-
MOM HENb3si CAENAaTh [JOCTATOYHO CBe-
TOCUIBbHBIM (MPY YCNOBUN COXPaHEHUSI
abeppayuit Ha NpueMnNEMOM ypoBHe).
Bce 310 npMBOANT K TOMY, YTO CHAMATD.



Ha KOPOTKUX (AN UCNONb30BaHUA
“ANnHHOro” bokyca) Bbiaepkax Takas
Kamepa MOXeT TOSMbKO Mpu SIPKOM Cof-
HEYHOM cBeTe.

B HacTosilee BpeMsi B KOMNAKTHbIX
Lmdposbix poToannaparax NpUuMeHs-
I0TCA 1 Tak Ha3blBAEMbIE “3M1€KMpPOH-
Hble cmaburnu3amopsi”. B Hux Ha oc-
HOBE aHamm3a Mosy4yeHHoro n3obpa-
XEHUS1 MUKPOMPOLECCop BbiMUCNAET
HanNpaenexHve y amnnTyy CMELLIEHNS
n3obpaxkeHnss B npouecce CbEMKU 1
nyTeM nocneayoujeit 06paborkm ¢ nc-
Nnonb30BaHWEM CrneynanbHbiX anro-
PUTMOB noBsbiLtiaeT (HACKONbKO 91O
BO3MOXHO) YETKOCTb CMA3aHHOrO Kafl-
pa. K coxanenuio, apdeKkTMBHOCTL
TaKnxX pellieHuyi octasBnser Xenartb
fyylero, NOCKOSbKY 3NeKTPOHHBbIE
cucteMbl cvabvnusauvv no3sonslT
YCTPaHATb NWLb NOCNEACTBUS, @ He
NpUYMHY BO3HUKHOBEHUS HEYETKUX
CHUMKOB. Tak 4YTO C NPAKTUYECKOM TOU-
KM 3peHus NMonb3a Ot Hanuuus 8 ¢o-
TOANNapare AMEKTPOHHOro cTabunn-
3aTopa NpepfcTasnsieTCs BeCbMa Co-
MHUTENLHOW.

JkcnoaBTOMAaTUKA

U PEXUMbl CLEMKM

Kak xumnueckue (B nnexHke), Tak v
anekTpuyeckue (B Marpuue) npouec-
cbl chukcauymm nsobpaxeHus Tpedbyrot
ornpefleNneHHOro Konu4ecTsa cBeTa
Ons ceoeil pabotel. HeM MeHbLie 3To
Konuyectso, Tem Gosblie YyBCTBMU-
TeNbHOCTL NneHKku/matpuubl. Vame-
PSAETCH OHA B TaK Ha3biBaeMmbIX “egn-
Huuax ISO". TunuyHble 3Ha4YeHns —
100, 200, 400, Ho 6biBalOT U MEHbLLNE,
1 6onblure. [ins nony4YeHns oaMHaKko-
BO “ceporo” UBeta Ha MaTpuuy 4ys-
cTBuTenbHOCTBIO 1ISO400 HyXHO no-
[aTb BYETBEPO MeHblUe CBeTa no
cpasHeHuio ¢ ISO100.

Urobbl Nogath HA MaTpully 3agad-
HYIO HEPIMIO, KOTOPAR paBHa Npova-
BEIEHUIO APKOCTM HA BpeMs Aewn-
CTBUA, B (poToannapare U3aMeHaITCS
o6a napametpa. Buigepxka — 310
BpEMS, KOrf1a OTKPLIT 3aTBOP, Nponyc-
KaloUnit CBET Ha MaTpuLy. MeHsisi Boi-
[IEPXKY, Mbl HE TOMbKO “3amopaxvea-
eM” ABMKEeHne, HO 1 “Ao3npyem” CBeT.
A BOT APKOCTLIO yripaenseT aAvadpar-

ma (ApKocTb 06paTHO nponopuu-
OHanbHa KBaapaTy anadparMeH-
HOro uvcna, T.e. avadpparma 2
nponyckaer Byetvsepo Gonblue
cBeTa, yem anacdparma 4).

CouetaHue BblAepXKM 1 an-
ahparMbl Ha3bIBAKT IKCNO3MU-
uuen. COBepLIEHHO OYEBWULIHO,
YTO ANIA OfHOW ¥ TOW XXe BHeLl-
HeW OCBEUEHHOCTH CYLLIECTBYET
He OfHA “BepHAas” 3KCNO3UUuS.
Hanpumep, anadparma 2,0 n
Bbiaepxka 1/2000 c skBmBaneH-
THbI Anadpparme 2.8 v Bbiaepx-
ke 1/1000 cunn 4,0 n 1/500 c, a
Takke 5,6 1 1/250¢,8m 1/125cwv.a.
Bce aTh akcnosvyum o0uHaKoesl, T.€.
03anyT OOWHAKOBLIN MO SIPKOCTU pe-
3yneTar. MHoraa aTo nomnesHo: Hanpu-
Mep, Npy CbeMKe ObICTPLIX ABMKEHMI
¥ CNopTa Mbl MOXEM MOMHOCTLIO OT-
KpbiTb Anadparmy, v BbiAepXKA CTa-
HYT MBKCUManbHO KOPOTKMMM, @ 3Ha-
uynt, He Bynet “cmasa” oT ABMXEHUS
o6bekToB. M Haobopor...

B undbpoBbix hoToannaparax ynpas-
fleHne IKCMNo3nUMelr NbITAKTCA nNepe-
NOXUTb “Ha nneun” NeKTPOHWKK, OC-
HaLLARn NX cucmeMamu 3KCroasmoMa-
muku. 3agada 3KCNnoaBTOMaTMKN —
NponycT!Th Ha MaTpyly “npasvnbHoe”
KONMYECTBO CBETA, perynnpys Bbiaep-
XKY 1 gnadbparmy. NockonbKy H1 oanH
8BTOMAT He 3H3ET, B KAKOM XaHpe Bbl
cobvpaerech CHUMATb U YTO BaXHee:;
OTKpbiTas aAnagparMa U KOpoTKas Bbi-
nepxka nnm HaoboporT, eMy 3TO HAao
noackasarb. MIMEHHO Ans 3Toro cyuie-
CTBYIOT TPU OCHOBHbIe Nporpammbt, x
TUnuyHble Hassanusa — “[loptper”,
“NMeiszax” n “AsT0”. Mo BonblLOMY CYe-
TY, BOfbLLE HAYETO U HE HYXXHO: YBENK-
YEeHWe 4Mcna NporpaMmm — YUCTO pekK-
NaMHble U3NULLIECTBA, TONLKO 3anyThbi-
BaKWME HEONBITHOTO NOMb30BATENS.

Y npodeccnoHanoe CoOBCEM Apyrve
nporpamMMme:: UX BCero Yetoipe: “P”, “A”
(nan “Av”), “8"” (unn “Tv’y n “M”
(pnc.24). O6bIYHO NX HA3LIBAKOT “pyu-
HbIM#”, XOTS1 NO-HACTOSALLEMY Py4HAR
13 HWUX TOMbKO ogHa — “M". Ouu pac-
WinchpoBLIBAKOTCA TAK:

- P (Program) — asTomarvyeckuia
pexvmM. B aTom cnyuyae kamepa asTo-
MaTuyeckun Bbibrpaer coueTaHve Bbl-

nepxxu 1 anagparmet. Ho, 8 otnnume
OT MOAHOCTBLIO aBTOMATUYECKOro pe-
¥1MMa, NONb30BaTENI0 NPEAOCTaBEHa
BO3MOXHOCTb MaHUNynsUMN pAAOM
[ONONHMUTENbHBIX NAPaMeTpoB (Kop-
pPeKUMA akcnoanyny, 6pakeTnHr nT.A.);

- A (Aperture) — npuopurteT anadppar-
Mbt. Monb3osarens CaMOCTORTENLHO
YCTaHaBNMBAET 3HaueHne Avadparmbl,
a ¢hoToaNNapaT aBTOMaTHUYECKN BbIUNC-
fIRET NOAXOASLLYIO BBIAEPHKY;

- 8 (Shutter) — npuopvTeT BhIAEPX-
kn. lNone3osarens yctaHasnusaeTr
BblEPXKY, 8 hoToannapar BLMUCHR-
eT 3HayeHune anadpparmst;

- M (Manual) — py4yHOR pexuM.
Monb3oBarent CaMOCTOATENBHO yCTa-
HABNVBAET Y BLIAEPKKY, U aAnadparmy.

3 “pydHble HACTPOWKN™ UMEIOTCA U
Y HEKOTOPbIX KOMNAKTHBLIX KAMep, oHa-
ko Byner owmMbKoM CuUTaTh, YTO UX Ha-
fiMune aBTOMATVYECKM caenaer 8ac
“kpyThIM” dhoTorpachom 1 NpUHLUMNUasb-
HO U3MEHUT BaLLIK CHUMIKK. [pn ManeHb-
KO MaTpyLE Y1 Y3KOM [INana3oHe name-
HeHus anadpparmbl, XapakTepHoM Ans
MHOMMX KOMN3KTHLIX (POTOKaMEp, HACTo-
ALLEro ynpaeneHvs rmybuHOI pe3kocTn
He NONy4aeTCcs, U Npy PasyMHOM Npu-
MEHEHNW “aBTOMATUYECKME” Mporpam-
Mbl IAK0T HAYY T HE XYALLNA KOHEMHbIN
pesynbrar, a 3a4actylo u nyuwmi. MNMo-
HaCTOsLLEMY NOYYBCTBOBATL MNpenecTu
“pyuHbIX” HACTPOEK MOXHO TOMBKO HA
annapavax ¢ matpuuen 22x15 Mm, «
KOMM B HacTosiLLiIEe BpeMsi OTHOCHTCS
Bce GIopKeTHBIE “Lumcbposepkarnki” (kpo-
Me cuctembt “4/37).

(NponomxeHue cnegyer)



Buneo

‘PyKamn’

KOMMNbIoTepa

(Nponomkexue. Hauano B NeNe1-12/08, 1-2/09)

[ns 3anucy daitnos X HyHo BHa-
vare nepeTaLiuTe B OKHO NporpamMmel,
ecny AUcK MyNETUCECCUOHHEIR (TO
€CTb Mbl JonuckieaeM annbl — Ha
[WcKe yxe ecTb HECKOIBLKO npeabiay-
LKUX CEeCCUIN) — HYXKHO UMMOPTUPO-
BaTb npepblayliue ceccun, Haxas
KoMKy %3 1 BLIGPaB NOCeaHIoK cec-
cuo (puc 90). Bnpoyem, ecnu 3abbiTh
370 caenatb, Nporpamma obnaarens-
HO HanoMHUT (puc.81), B oTnuyue ot
Nero, ucnopTuBLLEro CBOUM NOKMOH-
HYKaM Hemano nmcxos MNMocne vero
HaXWMaeM KHOMKY ? , noaTeepxaa-
€M 3anuck U ugem uTh kocpe.

Has AnYHa He AOMKHAa NpeBbIWaTh
80 MUHYT; NporpaMmMa BLIBOAUT ANU-
HY B CTPOKY COCTOSIHUSI BHU3Y OKHa)
W HaxaTb kHONKy 3 . Mpu Heobxoau-
MOCTK nporpamMMa aBTOMaTUYECKU
npeobpa3syet nx 8 PCM-WAV topmat
(npuuem pasa B nontopa 6kicTpee,
Yem Apyrvie KoHBepTophil) 1 3anuwer
Ha auck. [1ns BpeMEHHOro XpaHeHus
npeobpazoBaHHbIX (haMnoB HYXHO
MHOro MecTa Ha BUHJYecTepe — npu-
mepHo 40...70 MbainTt Ha kaxgbii
cann. MNocne 3anucn (naxe Heypau-
HOW) aTW hannbl yRanswTcs asToMa-
TUYECKM.

Puc. 90 3anuce DVD-Bygeo ata npo-
R N— rpamMma He NOAREPKUBAET, OQHa-
- KO MOXHO BPYYHYID OTCOPTUPO-
Aucx DVD+R BaTL Bce hainul (BHavane IFO,
Cooboaro Ha arcke 43,25 MByte 3atem VOB, notom BUP ansi kax-
o pxe porigoriod AOW rpynnkl), ¥ Takoi ANCK HOp-
[ooprpemmenm ] | pr— ManbHO YyuUTaeTcA 6OJ'IbLUvI/1H-
" cteoM DVD-npourpeisaTenei.
m":"‘“‘"" ‘;‘;’;’28 [ns Gonelwero yaobcTea B Npo-
2 o a13M8 rpamMme ecTb “KOp3vHa”, Bbi3biBa-
3 2181318 emMasi HaXXaTUeM Ha COOTBETCTBY-
MaopT HeBoN... 43,25 MB IOLLLYI0 KHOMKY (pUc.92). Oxa Bee-
rAa noBepx OCTalnbHbIX OKOH, W
3anuciBaembie Gannbl HYXHO
NpocTo nepeTawuTL B Hee. 3a-
TEeM 3aKpbiBaeM KOpP3UHY (KHomka
Puc. 91 Puc. 92
5 I S a«-‘m#\g' -
) _450,40M5

Halipera npeabiayian ceccnat!t

Mpoaospkiurs Gea umnopriposarms cecom?
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Burn4Free nozsonseT Takke cozna-
BaTb aynuo-CD w3 cdainnos WMA,
WAV u -mp3. ins aToro foctatoH4HO
nepetawuth ayauodainnb atux ¢op-
MatoB B OKHO NporpaMmubl (UX cymmap-

B BEPXHEM NPaBOM Yrny) U B OTKpbIB-
WemMcsi OCHOBHOM OKHE COpPTUpYeM
haiinbl (eCNY HaAO) U 3aNKUCHIBAEM UX.
OueHb yaobHas onuus, ecnu HYXHO
cobvpaTh hainnbl U3 HECKONBKUX MECT.

A.KONAYHOB,
r.lpogHo.
E-mail: koldunov@tut.by

M3 HepoctatkoB nporpammel. MNpo
LUNUOHCKUE MORYNU YXe roBOpUrocs,
HO, BO-NEPBLIX, OHW CPaBHUTENBLHO
6e3BpefHbl, a BO-BTOpLIX, ANA
Burn4Free vHctannsiuus He obsiaa-
TenbHa, NO3TOMY €€ BMNONHE MOXHO
VMHCTannMpoBaTb Ha OOQHOM KOMIbIO-
Tepe, He UMEILLEM BbiIxog B VHTep-
HET, Nocne Yero cKonMpoBaTth Nanky
Burn4Free na ppyrve KoMnbloTephbI.
Wnv nepepn vHcTannsiuven cospatb
mouky eoccmaroeneHus (INyck —
Cnpaeka u noddepxka — OmmMmeHa
usmeHeHull ¢ nomouiblo BoccmaHoe-
neHus cucmems! — Co30amp MOYKY
80CCIMaHOB/EHUST), a NOCNE MHCTannNs-
uuu Tam xe Bbibpate ‘Boccmanoerie-
Hue 6onee paHHez0 COCMOSHUSI KOM-
neromepa’, NpeABapuUTenLHO CKOMUPO-
BaB nanky Burn4Free Ha BHeLWHUH
OUCK YNy 3aapxuBupoBas ee NobLiM
apxuBaTopoM (Npy BOCCTaHOBNEHUU
CUCTEMBI YAANSIIOTCA BCE exe-chanrnbl).

Mpu HcTannsiumm nporpamma fobae-
nsiet cobCcTBEHHYID NaHenb Noucka Ans
Internet Explorer. Yaanute ee MOXHO,
3anyctus canin Burn4Free_Toolbar_
Uninstaller_7305.exe B nanke Windows
CUCTEMHOIO AucKa (YUCNOo MOXET BbITb
Apyrvum). Bepcus 2.6 npu cTapte aBTo-
MaTtudeckyt 3anyckaert Internet Explorer
(3a4em 310 HAAO NpoCToR “nucanke™? ),
TaK YTo BrnagensuamM BbiaeneHHon Wh-
TEPHET-NUHUK HYXHO BbITh OCTOPOXHbI-
mu. B 1.5 310ro HeT, Ho TaM HET U UHAW-
KaTopoB noa okHom ¢ channamu. MNpo-
rpaMma wHorga nopTuT AUCKW, ecnu
BKIKOMEHa onuus “@uHanu3upoeams
Ouck” (nenatb aTo He obsizatensHo, Nno-
3TOMY Nydlle €e He BKIIIYanTe) unu
ecnu B umeHU noboro aina ecTb 3HaK
“” (bea xaBbIyEK).

flocne ycnewHown 3anucu u Nnposep-
KW nporpaMma npegnaraer nobaeunts
Ball pekopAep B CNUCOK NoaaepXusa-
€MbIX, HO HUKO20a He coenawalimecs
Ha amo, ecny He XOTUTE NOALENUTH
nopLuIo “CBEXeHLKOWN 3apaskl” ¢ ou-
LManLHOro canta nporpamMmet.



- mp3lib.dll — 6ubnvio-
Teka, Heobxoguman ona
paborui AudioBurner.exe;

- ProjectWizard.exe
— MeHeKep NpoeKkTa
(pvc.93).

b Ha Jlucx

| @ 3w sucx  Bavisions]| @

@ 3ankcars Ayauo finck

@ 3anucare O6pas flucka

@ 0O6sop Ceceuh

((8 Crepern lucx

Yunteieas Hebonb-
wue pasMepbl KOMMNO-
HeHTOoB (puc.97) n Heo-
6513aTenbLHOCTEL UHCTan-

NAUUK NPOrpaMmel, Ux

! > Create and buin a data CO/DVD to store your personal files and folders ]

MOXHO CKONUupoBaTtTh Ha

Pycokud nepenos” 375

HecmoTpsa Ha BhilLeONUCAHHLIE
“cTpaxu”, 8 BCce-Taku npeano4vunTato
none3oBaTbLCs UMeHHO Bum4Free.

Sateira CD&DVD Burner (43, http.//
download.samlab.ws/soft/sateira__
burner_2.70_russian.cab, 3,3 Mbaiit)
COCTOUT U3 HECKONBKMX HE3ABUCHUMbIX
NpUNoXeHur, ocobeAVHEHHbLIX ORHUM
ProjectWizard' om (puc.93). OgHako
3TOT MEeHemKep, HECMOTPSA Ha CBOU
OH€EHb JaXe CKPOMHBLIE BO3MOXHOCTH,
3aHuMaEeT B namaTth bonee 26 MGant
(oveHk MHorol), noatomy Ans pabotbi
nyyie BpyYHYIO 3anyckatk NpUnoXxe-
HUS1 U3 Nanky nNporpaMmbl. Tam MOX-
HO HaTU Takue annmbi:

- AudioBurner.exe — cosgaHve u
sanuck CD-ayauo auckos (puc.94),
NoaaepXuBaeTCca TONLKO Mmp3;

- Commander.exe — npocMoTp

OUCKETY U ucnonb3oBath AN 3anucu
“B noneskix ycnosusx”. Ho cneynant-
HO [N 3TUX Uenen nyulle Ucnonb3o-
BaTk 6ecnnathbid Small CD-Writer
(44, http//www. avtlab.ru/scdwriter.zip,
0,4 Mb6aitT, puc.99), pabotaowuin 6es3
UHCTaNNSALUUK, COCTORALLMA U3 OOHOIo
exe-channa u ini-hana HacTpoek, u
KOTOPLIA MOXHO 3anyckaTk NpsiMO C
sanucLIBaeMoro aucka, 6es npegsapu-
TeNbLHOTO COXPaHeHUst Ha BUHYecTepe!
MporpamMMa noafep*uBaeT 3anuch faH-

¥ usBneyeHue ceccuit (B Buae
taiinos), N0 BOIMOXHOCTSAM Npu-
6nmxaetcs k IsoBuster (puc.95),

HO HE NMOKa3biBaeT CKpLiTbie har- —

net Nero, He coxpaHsieT B Buge
06pa3a U YacTo 3aBUCaET,

\SESSION D1\20 wonn

- DataBurner.exe — cosnaHve o B .

¢ Wmn Pasmep Mameren 2, Hasasss ¢a

¥ 3anucb [UCKOB C AaHHbIMK ; I

1C.96). A A & @ Session 01 & infomobie04 2p M8 morzwsSIT2 |
(puc.96), ) B¢ g‘;:’“ . ' Miview337.exe B75KB  20.07.2005 $28:42

- Droptocd.exe — ananor “Kop- aciomedia Fiechend . gy o is50. exe B09KB 20.07.2005 92050 ¢
auHe” Burn4Free (puc.97), Bce :Emzammmmm 7ISKB 2007200593558 | ; LBesennea

NtfsDosProfessional exe 2MB 2007200590556 | .

ynpasneHue OCYLLECTBNAETC Ye- P, IMB 2007200586520 g
pe3 KOHTeKCTHOE MEHI0 (npasoi Epdiedit exe S84KB  20.07.2005 85738 Habmu gain
KHOMKOM MBbILLKW); Epowetchn_seup.m 2MB  20.07.2005 93454

_ _ Ps2pd(395. exe 5MB  20.07.2005867:30

foxburner.dll — 6uGnuoTexa, B rvects8 7 1MB 2007200582704 | |

HeOGXOJJMMaﬂ ANnA 3anucv gucKa,; M1 owtSizeSetup.exe 1MB 2007.200590248 |

- Help.chm — aHrnuinckui EAWWSEBE TAI0UPDATE EXE S81KB  20.07.20059.0212
daiin cnpasku; e 37 ElXeiewvindulere 7MB 08.07.2005 90212 ,

Puc. 94
FERET S e T e R - e = ¥ e
Janwcare Agawo CD...
JloGansre MysowanoHbie ©ainbt 4 haxasre [lanee 403 npaaoxesa. @
N Hassarue Nmura  Uckogeod nyte ‘W
01 02-P.MOURAY - ALOUETTE mp3 000213 C:\MncTpyverrama\02 - PMOURAT ..
02 05DINU RADU - EINSAME HIRTE mp3 000257  C:\Mcrpymentanka\05.DiINU RADU ...
03 OASPACE -SECRETDREAMS.mp3 000433 C\Mwctpvenranca\O4SPACE -SE.. | . Haane
04 Robert Miles - Children.mp3 000706 C\Mncrpymenranca\Robert Miles - C... m
B
i
Total duation; 00:1 6:57
1 ]
'O ‘10mm "20mam ‘300am "40mn "S5S0Mee ‘B0 700 L%E&J
Pyccxuh nepesog: 375 < Hazan
[ R AN T e B

063s0p Ceccuh...
BoiSepure nprsan ¥ NPOCMATDHBAEIMYI0 CECCHO

9 Pyccxuh nepesoa: 375

:

- ImageBurner.exe — 3anucb [

[=]
~

ISO-06paza (puc.98); ata dyHk-
uus ectb 1 B DataBurner.exe;




Puc. 96
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Y e Hamenen fed
£33 13 oxrabpa . B sacranca piadec.avi 177K6  Breosanucs 16,06.2006 11
B :Snexadm Gl sm mp3 B012KE  Pabin"MP3" 11.12.2006 15
g o Zm .! | xomnen dbtf 2757K6  BasaDEBF 07.12.2006 12
é g Ftaeryera ota i @ nor.txt 17KE  Texcroemsi aoxymeHt 21.01.2007 13"
@y aMacquOOme\a 201 832KE  Buneosarmcn 10032007 112
- £ AUDIO_TS Macku Ha KH0CTYIH BV 124 233K Buaeosanuce 1003. 203712-[:
QDM\P o aMmmmapc.e\a 113548K6  Buneosanmcn 10.03.2007 19,
lk y et o 15 ,_._."’,K me (v S TR -1 { S 7Y PR P 11032007 1"{T i
th SN . e ~ 2. . PN o ‘3
Tipoexr Duora gm0 % ¥ .
&) k1227206 ;I W v Pyrs ; Paswep Mavenen
@ Mackwu 8 Gossruas.av CAcrema\dvdbackup\Ma... 187 MB  1003.2007 11:34:42
B Mackuha pmocTysmavi  CAcinema\dvdbackup\Ma... 121 MB  1003.2007 12:43:44
Mackm Ha roxape.avi CAcinema\dydbackup\Ma... 111 MB 10032007 18:35:24
Totd size: 4294 MB [Eslmalsd ﬁee space 407CMB 0 loldets 3 files] . - R - 1] loldm 3files
e ONE TEDME  1S0NME  TZEOME Z0ME  TIEME HEOME ABOME ) L5008 j
Npoext garoi
Puc. 97 Puc. 98
TdAudoBurner.exe 441 170 26.01.2007 20:56 -a—c | i - w v ot B ket gy i 2 wazios Tl
#2 Commander.exe 458 141 26.01.2007 20:56 -8-¢ | | ' -
@ \ataBurner.exe 654721 26.01.2007 20:56 ~a--¢ 3
&) Oroptocd.exe 453504 26.01.2007 20:56 ~a-¢ ave (6pas CUE/BIN/ISO... 3
. BraSepsire CUE/BIN nam IS0 06pas v Haxeire 3anucars.
S lﬂor 1- a»ﬁepure Palisrobpas B
X | 606 208 0S. 06 2006 12:59 -a-c 3
QPIOWU&BX‘ 375431 26.01.2007 20:57 -a--C b D \Downeras and Selm\HZ\PM cron\hadc 01 50 1 ..
| PR 48 26.01.2007 11:50 o

War 2~ Bbﬁepme PPMBOR W HaKMUTe Sanuecans

HbiX U paboty ¢ 1ISO-o6pazom
(v3enevyeHve obpaza — B OKHE
“NHDO” LenkHyTE NPaBon KHoN-
KOM MbILLIKU MO HY)XXHOM CECCUK).

L300'F TEAC DV W51SGB

J4$1

Iv] 4Sx 1947 200K875) ERECTERN ] [ 2ecam

.Mmammwmmﬁweoa []Mmm :
'-;‘:-“‘*ZME 5 g““‘rg;w-&‘ﬁﬁ‘!-1~of

T

34 _{'-—w’e

rboemBuAAncKOruw?

Ceccuio, a He cosparo-
uas Hoeylo, KaKk 6onb-
WKWHCTBO OCTarnbHLIX
“nucanok”. To ecTb,
€CNW Ha IUCKE YXEe CTb
onHa ceccus, TO U noc-
ne do3sanucu Takke 6y-
[EeT Tonbko ofHa cec-
cvs. B utore, DVD-npo-
UrpbiBaTeny, YiTaroume
TONLKO NEPBYH CECCUIO,
6ynyT BMAETL N AoNK-
caHHbie hannbl. Ho ato
cnpaBefnvBO TONLKO
Ana nepesanucsiBae-
Mbix guckos (RW), aHa
0ObIMHBIX R-puckax no-
3anucbk NPOU3BOAUTCS
TONBKO C CO3/laHUEM
HOBOW ceccun (T.K. He-
BO3MOXHO CTepeTh 3a-
rofioBoK npeabifyllei
ceccum).

Ob6cyantn cTathio U
NoCMOTPETb NPOHYMe-
POBAHHLIE CChITKY MOX-
HO Ha (popyMe XypHana
http://www.radio-mir.
com/forum/viewtopic.
php?t=334 unu Ha cai-
Te aBTopa http//nixto.
blackapplehost.com/
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Nporpece e
Small CD-Writer — eguHcTBEH- Fenpieis
Has U3BECTHAN MHe NporpamMMa,
cnocobHass cmupame “ucnop- g

qeHHble” RW-0ucku (Hanpumep,
ecny Nponano HanpsHKEHWE Nu-
TaHWs BO BpEMS CTUpaHUS [UC-
Ka Unu ecnu npouecc sanucu/cTupa-
HUs 6biN NnpepsaH ¢ owunbkoi). Takve
Aucku obLIMHO He onpeaensTcs one-
pauuoHHoM cuctemon (“Het gucka”) w,
COOTBETCTBEHHO, HONBLWNHCTBOM “nn-
canok”, Ho Small CD-Writer nocne He-
OonbLIOH 3aMUHKU (B0 HECKONMBKUX
MUHYT) yCNEeLHO CTUPaET faxe Takue
[UCKKY, BO3BpalLyas UM NonHyw pabo-
ToCcnocobHOCTL. Takke 3TO OAHA U3
HEeMHOIMX Nporpamm, dornuckieanuwas
taninb Ha RW-gucku B npeduidyulyro
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MS Groove

3HaHue oghucHO20 nMakema [aBHO
yXe crano “HopMOW XU3HU" Ons Kax-
Boro, k1o 6onee unn meHee 4YacTo ca-
AuTea 3a komnbilotep. Bnpouem, 1 Bpe-
M$1 MOCTOSIHHO BHOCWUT CBOW KOPPEKTU-
Bbl: pabota B ceTu (noKanbHOM unu rno-
6anbHOoM) TaKKe NOTUXOHBbKY CTaHOBUT-
€A NpUBbLIYHLIM AernoM. Ho aTor npo-
LIECC HaxoauTca B HaYanbHOW cTaauu,
¥ FOBOPUTb O NONHOLEHHON KONNEKTUB-
How paboTe noka eLe He NPUXOAUTCA,
Bo MHorom cocrosiHue pen o6bscHs-
€TCH YACTO TEXHUHECKUMM CNOXHOCTNA-
MW, Belb ANs HACTOALLEN rpynnoBoun
paboTbl Tpebyercn He TONbko NoKanb-
Has CEeTb, HO U CPEeACTBa CUHXPOHU3a-
UMy MHOPMaLMK, YYET pPasnUYHBIX
BEpPCUA AOKYMEHTA, NMporpammbl o6me-
Ha cooBLIEHUAMU U MHOroe apyroe.
PasBeprtbiBaHue Takoro koMmmnnekca
nporpamm Tpebyer u BpeMeHu, 1 3Ha-
HWA. He yaneurenbHo, 4TO [0 HacToN-
Lero BpemMeHn konnekTMeHan patbora
C AOKyMEHTaMu — npeporaTuea 60nb-
WwKnx opranunsaumm u IT-komnanmun. Oc-
TanbHbIM 3TO HE TO YTO COBCEM HE HYX-
HO, a NPOCTO CANLWKOM COXHO.
Takoe npeacraBneHWe HacTonbko
rny6oKO YKOPEHUNOCh B CO3HaAHWUU, YTO
OAWH U3 BapuaHTOB NpOpbIBa oka3an-
CS NPakTUYECKU He3ameyeHHbIM. A
Beab komnanua Microsoft gelicreosa-
na B cBoem 06bLIYHOM Kritoye: o6Hapy-
XeHHoe yaayHoe peweHne (Groove
Virtual Office) 6bino ckynneHo “Ha
KOpHIo”, npeobpasoBaHO K AOCTYNHO-
My AN pRAoBOro Nonb3oBatens supay
" faxe BkntoueHo B cocrtas MS Office.
CnoxXHO NoBepuTb, HO NOCne nosBne-
Hust MS Office 2007 ¢ MS Groove 2007
yX€e He HYXXHO ObiTk IT-cneumnannctom
Ana opranusauvn ceresoit pabouden
rpynrbl ¥ coBMecTHoMn paboTsl Hap fo-
KYMEHTaMMU.
MpaBga, ectb oAaHO “Ho”. [Ana Toro
4yT00bI Pa30bpaTLCA C 3TON OFOBOPKOWN,
" HY>KHO BCMOMHUTb O ABYX BO3MOXHbIX
pexumMax rpynnoson paborel B CETH.
NepBbIi cnocob npepnonaraer Hanm-
yue BblAEeNeHHoro cepsBepa, KOTopbIn U

OpraHu3yeT COBMECTHOE WUCMOnb3oBa-
HWe [OKYMEHTOB U pecypcos (puc.1a).
Bropon nogxon oCHOBaH Ha paBHOM
cTaryce BCeX KOMMboTepos (puc.16).

Puc. 1

, HOBbIX UrpoK
» B komaHge Office

A.TPUHYYK,
C.r'PUHMYK,
r.MuHCK.

Cnepnytoulas npobnema — cam npo-
uecc oGbeanHeHUss KOMNbLITEPOB B
cetb. [ing Hauana OHW OMKHbI O6Ha-
pyxuTb Apyr apyra. Ectb aBa Bapuas-

TexHonorua «KNMeHT-cepsep»

Texnonorua «peer-to-peer»

BapuaHT ¢ BbiAENEHHbIM CEpPBEPOM
ropa3fo adgekTuBHee B nnaHe uc-
nonb30BaHUA OGLUMX PEeCYpPCaB U Npak-
TUYECKU HE UMEET OfpaHuYeHUr Ha
pasmepbl pabouux rpynn. Ho 3a aro
NPUXOOUTCA pacnnayMBaTbca 3aBUCh-
MocTbio paboTbl BCet ceTn oT cepse-
pa, Bedb HepaboTalowumi cepsep as-
TOMaTUYECKM 03HaYaeT u HepaboTato-
Lyt cerb. Bropoi MuHyc — cnox-
HOCTb HACTPOMKK, NOCKOMbKY YCTaHOB-
ka cepsepa Tpebyer pocrartoyHo 6onb-
LWKUX 3HAHWN U HaBbIKOB.,

A BOT co3aaHue rpynnbl paBHonpas-
HbIX KOMMNBIOTEPOB (OAHOPaHFOBOW, UK
peer-to-peer cern) ¢ nosienesnem MS
Office Groove crano 3aHaTvuem c Gonee
HW3KOW Nnauwkon Tpebosanui. Takas
ceTb He npuaer B Hepaboyee cocTos-
HWEe nocrie BbIXoAa U3 CTPOS OQHOMO U3
KOMMbIOTEPOB. HO pacnnayusBarbes
npuxoaunrcs 6onbWKUM KONUMYECTBOM
CBA3eN (Kaxablil KOMMbIOTED “KOHTAYUT”
C KaxgbiM), YTO HaKnaablBaeT orpaHu-
YeHUs Ha pasmepbl pabouen rpynnbt.
Microsoft He pexomeHAayeT npu Ucnonb-
3oBaHnn MS Office Groove 06beauHATL
B “koManay” 6onee 30 y4aCcTHUKOB, HO
B pSA0BOM oprce CpEQHUX pa3mMepoB
3TOrO YacTo ACCTATOMHO BMOMHE.

Ta: NOKyrnka U ycraHoska MS Groove
Server vunu ucnonb3oBanWe cepsepa
komnanun Microsoft. Bropoit BapuaHT
HaMHOro npoLue, Ho Tpebyer obsizarens-
Horo noaxroydeHus K Internet. becnoko-
nTbcst 0 6e30NacHOCTU HEe CTOUT. Ccep-
BEP HYXXEH TONbKO ANA B3auMHOro 06-
Hapy>XeHus1, a Becb 0bMeH WHopMauy-
en byner narv Hanpsmyto. TeopeTuyec-
KO€ BCTYMMEHWE Ha 3TOM 3aKOHYMM U ne-
penaeEM K NpakTuke UCrnonb3oBaHus.

YcraHoBka Groove — MNpocTo CO-
CTaBHas 4acTb ycraHoBkn MS Office
2007. 3anyck nporpammbl OCYLLECTB-
NSETCA aBTOMATUYECKK, NOCne 3arpys-
KU cuctembl. OCTanocb TOMNbLKO Npu
NepBOM 3anycke 3aBECTU YYETHYIO 3a-
nucs. byaem peanucramu: Bpsg nu y
Bac 3akynneH Groove Server U um
BMNMOTHYIO 3aHUMaeTCa cnyx6a TexXHU-
Yyeckow noaaepxku. Noaromy nepexo-
AWM K CO30aHUI0 HOBOW YYETHOW 3a-
nucu Ha cepeepe Microsoft (puc.2),
rae NnpuaeTces BuIGpaTh MMS NONL30Ba-
Tens, nNpuaymartb nNaponb WU ykasatb
afipec 3reKTPOHHOW NOYThL.

Hanbwe Heobxopnmo cosparb pa-
6ouylo 06nacTb, NpegHa3HaYeHHY
ANs KONMEKTUBHOFO UCMONb30BaHUSA,
[BownHon wenyok no 3Hayky Groove Ha
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naHenu 3afad, U naHenb
3anycka npepnoXuT sam
co3patb HOBYH pabouyio
obnactk (puc.3). Pabovasn
obnacte (puc.4) npen-
craensier coboil HaGop
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HaasaHuto pabouen obna-
CTU npepnaraeTcsl yensiii Ha6op Ba-
pUaHTOB, CaMblii yHUBEpCanbHbIA U3
KOTOpLIX — CO3aaHue hana-npurna-
WweHUst ¢ paclumpeHvem grv (puc.5).
JT1OT (paitn MOXHO nepepaTtb No no-
KanbHOW CEeTU, INEKTPOHHOW nouTte
Wnu NpocTo Ha guckere. MNonb3oearte-
o, nonyuyusllemy ann-npurnawe-
HWe, BOCTaTOMHO €r0 OTKPbITh, U Hau-
HeTcs npouecc nogkniodeHus. Opra-
HM3aTop pabouven obnacTu nony4nt
cooTBETCTBYIoLLee coobLeHne 1 npu-
MET OKOHYaTeNLHOE PELLEHUE O Npu-
coefuHeEHUN yyacTHUka (puc.6). A
BLI3bIBREMOMY yHacTHUKY byneT npeg-
NOXEHO ckonvpoBsaTk obuwue tannoi

Ccpasy MnW OrpaHUuUTECA TOMBKO MOo-
NyvyeHneM cChINoK (puc.7).

BoT 1 BCE, Nocne npoBeaeHHbIX Ma-
HUMYNAUWA HAYUHAETCS COBMECTHas
paborta ¢ cainnamu. MNMonbaoBarenu
MOrYT OTKpbiBaTb AOKYMEHTLI, BHOCUTB
U3MEHEHUS, a KaXaoe 3aKkpbiTue [o-
KYMEHTa COnpOBOXAAETCA HE COBCEM
TPagWUUOHHLIM BONPOCOM 06 UMEHMK
coxpaHerHoro ¢danna (puc.8). KoHd-
JINKT BO3HWKAET TOMBKO B TOM cnyae,
ecnu [OKYMEHT pefaKkTUpylT He-
CKONBKO NoMb3oBatenel 04HOBPEMEH-
HO, HO TOrAa coxpaHeHb BynyT BCe Ko-
fiun C ykasanuwem astopcrea. Otcne-
AUTBE U3MEHEHUS1 TOXE HECIMOXHO: U3
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MEHEHHLIE, HO HE MPOCMOTPEHHbLIE
Konuu 6yayT NoOMEeHEeHb! cneuuanbHbi-
MU 3Ha4YkamK, n3baBUTLCH OT KOTOPBIX
MOXHO He TOSIbKO NMoCcne OTKPbLITUA
LDOKYMEHTA, HO U U3 KOHTEKCTHOro
MeH (puc.9).

Bce pocratouHo NpocTo U NOrMYHO.
A AnA peweHWsn TekywUX BOMNpOCOB
npepycMoTpeH 0bMeH coobuieHnamMiu
(pyc.10) n gaxe pexuvM pasrosopa
(vat — puc.11). Cpeau gpononHuTenb-
HbIX UHCTPYMEHTOB B Hanuuuu pabo-
Ta C pUCyHKaMu, cosfiaHue ¢opm,
6nokHOT fNA OBLNX 3aMETOK U KaneH-
fapb ans cosfaHua pacnucaHusn
(cunbHO HaNOMKWHAET KaneHpaphb
Outlook). UHTepecHo, YTo pnaxe co-
BMECTHbIN [oCyr He ob6oaeH BHUMa-
HUEM: cpeau NPOYEro npegycMoTpeHa

&) GAY
& Tprsryx Coernavia
{8 mivepaxTrsHon pexowie B
(3 B anTonORNON pexime
adnim

KOKBKAN

57 FIOMETHTD MHCTDYNEHT KA. ..

CeTeBan urpa B WaxmaTtbi (puc.12).
MNMpaeaa, y wrpbl ecTb 0AVH HegocTa-
TOK: OTCYTCTBYET KOHTPOSb NMpaBwib-
HOCTK X0[a U Nopsifka X040B. 3TO no-
3BOMKNO OAHOMY U3 COaBTOPOB CTpe-
MUTENBHOW aTakon newlek co “B3ATU-
eM Bnepeg” NOCTaBUTb ObLICTPLIA MaT
Ha 15-m xoay.

Eule ogHum npuatHIM 06CTOATENL-
CTBOM SIBNSIETCH BO3MOXHOCTL aBTO-

Oy BoKAOWTH ONDBEWEHNA ...
£ Novrnacure B pabouyro o...
&4 npoaworpers caoliceapi.,

HOMHOW paboTtbi. Hanpumep, npu pa-
60Te ¢ HOYTBYKOM MOXHO CMOKOWHO
nopa6otatb C fOoKymeHTamMu u 6es
ceTu, a 3atem, Npy NOAKNKYEHUU, CUH-
XPOHU3UPOBaTL BalUW BEPCUK C rpyn-
now. o aToi Xe npuurHe He sBNsieT-
Ccs Tparepuein U BpeMeHHas noTteps
nogknoveHns x Internet, v npoyve
mernkue coom.

Mo Tpagnuuw, 3aBepLUUM pasroBop



kpaTtkim 063opom Becnnar-
HOTO ankTepHaTUBHOIO pe-
weHus. AnsTepHaTuBbl Cy-
LECTBYIOT HE B €UHCTBEH-
HOM Hvucne. Ecnu opneHTU-
poBarkCcs Ha Hanu4ue pyc-
CKOSI3bIMHOI BEpcum 1 6nv-
30CThb NO NpuyHUUNam pabo-
Thl, TO CTOUT O6paTuTL BHU-
maHve Ha PowerFolder
(www. powerfolder.com).
Mporpamma — HeBonkLasn
no pasmepam, UENUKOM
HanucaHa Ha Java, Tpeby-
€T AnAa yctaHoBku Java
Runtime Environment.
MNpegnaraeTcs npakruyec-
KW aHanornyHoith o6MeH
dannamMu-npurnalieHus-
MU U Heckonbko Bonee or-
paHu4eHHbIK Habop one-
pauuwit. Ucnonb3oBaHue
NporpaMMbl CBSI3aHO C ABY-

Msi npobnemamu, nepsas
13 KOTOpbiX — Heobxoau-
MOCTb HacTpoWku 6paHi-
mayapa Windows. Bropas

3aknwyaerca B Gonee
CIOXHOW HAaCTPOWKE BbIXO-
ha B cetb (HeobxoauMbiiA
nopt y Hawero Internet-
npoeangepa okasancs He-
[OCTYNHbIM, NPULLNOCH U3-
PSAHO NOBO3UTLCA B NOUC-
Ke 06XOAHBIX NyTeW).

MS Office Groove, kak
“poaHoi” Microsoft oBckuia
NPOAYKT, C TAKUMU CIIOXKHO-
CTSIMM He cTankuBaeTtcs.
MOXHO MHOIO BO3MYtaTb-
CS1 MapKETUHIOBOW NONUTU-
ko Microsoft, HO npuxo-
JVITCSl MpU3HaTh, YTo pabo-

Tatk ¢ Groove HaMHOro
npoLle, YeM C KOHKYpUpYy-
HOLVMU NPOaYKTaMMU.

NMHTepHerT:

C.PIOMUK,
r.YepHuros.

aucnneu or MoounbHbIX TenedoHoB

“Siemens-S65” u “Nokia-6100”

q)Mprl “Siemens” u “Nokia”
Bnnotb fo 2005 r. 66Ny nps-
MbiMK KOHKYPEHTaMK Ha pbIHKE MO-
61nbHLIX TenedgoHoB. Janbwe ux fgo-
pory pasolWwnuck, MOCKONLKY “MO-
6unsHoe” npoussoncTeo “Siemens”
6b1no0 nepepaHo B ynpasneHve Taii-
BaHbCKON thvpme “BenQ” (Toprosas
Mapka “BenQ-Siemens”).

OpHako crnegbl KOHKYPEHTHOW Gopb-
6bi ocTanuck. B HacTHOCTH, B paguornto-
6utennckoM coobilecTse A0 CUX nop
BEAYyTCS CNopLl O TOM, Kakon u3 AByx
TUNoB aucnnees — “Siemens-S65”

Tabn. 1

Pwvc. 1

Kozda 0eoe denarom 00HO U MO Xe, nosy4Yaemcs He OOHO U Mo Xe.

LOucnne# ot TenecoHa SxpaH

LBer

KoHTponnep

LeHa

“Nokia-6100"

(6610/6220/7210/7250) 132x132

4096

S1D15G1x,
PCF8833

10-15%

“Siemens-S65”
(SK65/SP65/SX65/M65/
CX65/CXT65/CXV65)

132x176

65536

LS020xx,
LPHB88xx,
L2F50xx

15-30%

Iy6nua Tepenyud.

vnu “Nokia-6100" — nyqwe ucnonb-
30BaTL B CaMOAENBHBIX KOHCTPYKLUAX
(rabn.1). Novemy BbLIGpaHLI UMEHHO
3Tk Moaenu? Bo-nepBbix, CUCTEMY UX
KOoMaHA ypanocb pacwugposatb
“MO3roBbiM WTYpMOM” yepes UHTep-
HeT. Bo-BTOpLIX, K NamMensM npucoe-
OVHUTENbHBIX KOHTAKTOB YROGHO Npu-
NavBaTbCR TOHKUMU NPOBOLAMMU, UTO
KCKNoYyaeT HeoOXOAUMOCTE MOKCKa

Puc. 2_ _
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Tabn. 2

Cantil 0 npoekTax Ha 6a3e gucnnes ot “Siemens-S65”

Kparkoe copnepxanve

http://superkranz.de/christian/Sé5_Display/
DisplayIndex.html

basosan uHcbopmauma, nporpaMmmHoe
obecnevenue (Christiar Kranz)

http://home.arcor.de/dirk.milewski/
saite62.html

MHorokasansHsli ocywiiorpacd
C aucnneem, rogknoNeHHsIM K AVR

http://www. comwebnet.de/zip-dateien/
BMPConvertl6. zip
http://www.zipfelmaus.com/wp-content/
uploads/2008/04/rgb2bmp . exe

Mporpammebl korsepTaumm BMP-kapTu-
HOK B KOfbl MUKPOKOHTpOSTiepa
(Cu, HEX) ans nokasa Ha aucnnee

http://forum.gsmhosting.com/vbb/
showthread.php?t=351979

3rekTpudeckue cxembl Ha MOBUNbHLIE
Teredonk: “Siemens”

http://www.mikrocontroller.net/topic/31403
http://electronix.ru/forum/index.php
?showtopic=16563&8hl=1s5020&st=0

GopyMbl HA HEMELKOM, aHITUICKOM
W PYCCKOM AA3bIKaX

http://www. evodbg.com/

Npumep paboTol ¢ AUCHINERHBIM KOHT-
ponnepom LS020 (AT91SAM7X256)

http://www.mikrocontroller.net/topic/79738

ATmega8, aucnnei n kapta MMC/SD

Taébn. 3

Canrbl 0 npoexrax Ha 6ase aucnnesn
ot “Nokia-6100”

KpaTtkoe conepxanve

http://thomaspfeifer . net/
nokia_ 6100 _display en.htm

basosas uHcopmayua, NporpammHoe
obecneyermre (Thomas Pfeifer)

http://www.mikrocontroller.net/topic/12218

http://www._electricstuff.co.uk/noklcd.html
http://electronix.ru/forum/index.php?
showtopic=16563&st=0

http://forum.lcdinfo.com/viewtopic.php?t=586

GopyMbI NO ripUMEHEHVIO ApucCrnees
OT pasHbiX MOBUNbHBIX TENeOHOB
Ha aHrTWACKOM, HEMELIKOM 1 PYCCKOM
A3bIKaX

jhttp://www _mikrocontroller.net/attachment/
26376/FontEditor_ BitmapConverter.zip |,
http://www.zipfelmaus.com/nokia6100lcd_en/

MNporpammebi koHseptaym RGB-kap-
THHOK, NporpamMmbl ANA CO3AaHust
¢poHTOB

http://lcdinterfacing.googlepages.com/colorlcd

Teopus, cxema, UOKOreBsKa (aHrin.)

http://eulcc.qrz.ru/vhf rx/vhf_rx.htm
http://www.deramon.de/nokia66101cd.php
http://www.xakep.ru/post/43590/default.asp

Tpumepb! MpakTUYECKOro NpUmeHe-
Hua (AVR ATmega, PIC18F2520)

http://www.e-dsp.com/controlling-a-color-
graphic-lcd-epson-sldl5gl0-controller-with-
an-atmel-avr-atmega32l/

IMPoEKT NOAKMONEHUs OUCTINERHOTO
koHTporepa S1D15Gxx n Cu-npo-
rpammMa ans ATmega32

http://serdisplib.sourceforge.net/ser/
nokcol 15gl0._htmli#specs

MporpammHoe o6ecneverue nNog
Linux ona mogerm S1D15G10

nedb1unTHOro pasvemMa. B-TpeTbux,

OTHOCUTENbHO HU3Kan CTOMMOCTbL W Puc. 4
AOCTYNHOCTbL B PEMOHTHLIX MacTepc- Sélection du convclear | P Dousiyle, Datelype Fae:
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OTnniuTb AUCnnew apyr ot
Opyra nerko no BHeLWHeMY
BUAY: KBadpaTHbIf KOpnyc y
“Nokia” (puc.1,) v npsimoy-
ronbHbin — y “Siemens”
(pyc.2). BHyTpu kaxporo
MoAenbHOro pspa cyle-
CTBYET Mo 2-3 pazHOBUAHO-
CTY, OTNUYAIOLLMECH TUMOM
yNpaBnsioLero KoHTponne-
pa u mapkuposkoi. Ons
pasHbiX KOHTPONNEPOB Tpe-
6yetcs pasHoe nporpaMm-
HOe obecneveHue, UTo COo-
3QaeT onpepenexHHLe TpPya-
HocTu (Tabn.2 1 3).

MNpu TecTposaHuy aucn-
neeB MOXHO UCNONb30BATb
npoctbie LPT-apnantepbi #
cBo60AHO pacnpocTpaHsie-
Mbie nporpamMmei (puc.3-5,
http://electronique.
marcel.free.fr/ILCD%20
Nokia%20couleurs.html,
http://cprime.110mb.com/
lesson/0201/1-6.php). Ecnu
LPT-nopT B KOMNLIOTEPE
OTCYTCTBYET, TO NPUrOQsT-
cs koHesepTopbl USB-LPT,
uenylo Konnekuuro KoTo-
pbix paspabotan Henrik
Haftmann (http://iwww-user.
tu-chemnitz. de/%7Eheha/
bastelecke/Rund%
20um%20den%20PC/
USB2LPT/index.html).




BUOHO He bypeT. B

LPT-0pT 45V D1 KSS5/H2 (JH3) LCD "Siemens-S65” 3TOM MOMEHTE UBET-
Hbie pgucnneu ycry-
Dar Led nawT no “Xupy4ec-
RES b o TN” vepHo-6enbiM.
R |ed R10 [ins noacseTku uUc-
RS g D3 K NONbL3yTCA BHEL-
C4 0,1 C60,1 Hue DC/DC-npeob-
s| @ 2lcis ve 243 P
— s + I pasosaTtenu ¢ Bbi-
- ax 4]y vo k=60 I XOAOHLIM Hanpsxe-
= L 1
S5 0,1 c7 01 Huem 6,5...12 B npu
2 c2s Toke 5...25 MA. lNpu-
1v8 | 2v9 GND 6 ﬁ MEHSiIeMbl€ Npu 3TOM
- g CXeMoTexHu4yeckue
K zema li"m uaeu MOXHO nepe-
16 15 HecTW U Ha ppyrue
J *—o—o ) SHON vdd atr——9 +5v ycrpoictea. Hanpu-
R2-R6 ng & ano ——| Mep, BUOLHO-KOH-
+2,% 1K [IEHCATOPHLIA YMHO-
Puc. 6 Murassne NOACBETKK Bucnnei
Puc.7 Nokia-6100
R = AN . EDs
+ + + + R2 3 LED
H -
2 [ | 56 § GND
b= <L ]
(Vo) =
Y VD1..VD4 SB120 by
C1...C4 22...47mx 5

Oucnneu o6bLIMHO NOAKNIOYAOTCSA K
uncdpoBLIM NOpPTaM MUKPOKOHTPOS-
nepos AVR, PIC 4yepes XryT, cocTo-
Auwn Uz 4...6 nuHun. NutaHne sppa

uHAvKaTopa coctaenser 2,7...3,2 B
npy TOKax B panoHe efuHUL Mun-
nuamnep. Mopgceetka vHaukatopa
obszaTenkHa, MHaye usobpaxeHus

Xutenb HanpsxeHusn (puc.6, http://
www.comwebnet.de/), nnaBHoe
WWM-perynuposaHue sipKoCcTH CBe-
ToauoaHoW nonceeTky (pUc.7) U T.4.

“BuHyecTtep”

(Npopomxenvie. Hayano B Ne2/09)

OcHoBHble napameTpst HDD

O6bveM BUMHYECTEpa SIBNSIETCR €ro
CaMoW BaXKHOW XapakKTepuCTUKON Ans
6onbwwmHeTBa Nonb3oearenen. OH 3a-
BUCUT KaK OT KONMMYECTBa NNacTuH B
KOPMYCe XECTKOro AUCKa, Tak U OT NAoT-
HOCTK 3anucy nHpopMaLMKu B pacueTe
Ha ogHy nnacTury. NockonbKy Konmye-
CTBO NNACTUH HE MOXET ObiTh BeckoHeu-
HbiIM, U NpY MX GonbLUOM HYUcne yesenu-
UYMBAETCS HarpysKa Ha MOTOp, yXyaLua-
KOTCA TEMNEPATYPHbIE U LUYMOBbiE Xa-
paKTepUCTVKK aucka, TpyaHee obecne-
YMBAETCA HaAEXHOCTb, TO YBENVMYEHNE
NAOTHOCTU 3aNKUCKU HA NNACTUHY — TEX-
Honorn4ecku 6onee NepcneKTUBHLIN
BapuaHT. VIMEHHO 3TOT noaxos no3so-

NN CyWeCTBEHHO YLELWEeBUTb NpoKna-
BOACTBO XECTKMX [UCKOB U 3HaUUTENb-
HO CHU3UTL UX LEHY. B cOBpeMEeHHbIX
HaKONUTENsIX NNOTHOCTL 3aMnMcKU Haxo-
autes 8 npegenax 20...60 M6ant Ha
NNacTyHy.

CxopocTb ureHus/3anucu nHdop-
mauum (Transfer Rate). Ona 3aBucuT,
B NepBYH ovepeab, OT CKOPOCTU Bpa-
teHUn aucka, a Takke OT NNOTHOCTU
3anucy nHopmauuu.

Bpema pnocryna Kk uHgpopmayumn
(Access Time) onpeaenseTcst BpemMe-
HEM MOKCKa HYXXHOW [OPOXKUA Ha auUcke
¥ BpEMEHEM NMO3ULIMOHMPOBAHUS BHYT-
pu atoil fopoxkn. OHO 3aBUCUT, B OC-
HOBHOM, OT CKOPOCTY BpallieHus gucka.

ObeT OaHHbIMM

Unrepdeirckl. Passutue nHrepden-
COB BUHYECTEPOB LUNO [BYMS napan-
nenbHLIMY NYTAMU: AELIEBBIM U [OPO-
rvim. “[loporoe” pelleHue 3aKn4arnoch
B CO3aHWU Ha niate CaMmoro BuHJecTe-
pa OTAENbLHOIO UHTENNEKTYaNbLHOM KOH-
Tponnepa, KoTopbi 6pan Ha cebs 3Ha-
unTENBHYI0 YacTb pabotbl NO B3aUMO-



AefcTBUIO C BUHYecTepoM. Pesynratom
3T0ro rnoaxopda seuncs uHTepdeic SCSI,
KOTOpLIA BLICTPO 3aBOeBan nonynsp-
HOCTb Ha pbiHke cepBepoB. OHO 13 npe-
UMYLLIECTB 3TOr0 NoAxona — BO3MOX-
HOCTb NOAKMIOYEHUS K KOMMBIOTEPY 3Ha-
YUTENBLHOMO KONUYECTBAa YCTPOWCTB, Tpe-
6ytoLmx Ans coei paboTtb! “Lnpokoro”
KaHana nepegaqv AaHHbIX.

Pesynbratom BOMNOLWEHUS B XXU3Hb
“AeweBoro” nogxona SBANCS LUMPOKO
pacrpocTtpaHeHHbit untepdeiic IDE.
OH NONHOCTEIO BHITECHUN Opyrve WH-
Tepdenchl ¢ pbiHka HedOPOrUX CUCTEM
U rnocteneHHo passuBancs, crae 6onee
“‘UHTennekryankbHeiM”. CO BpeMeHeM
nossunuck ctangaptel UDMA, cyuye-
CTBEHHO yCkopsiloLume paboTy BUHYeC-
TepoB. lNponyckHas ckopocTk SCS/
(160 M6/c) Bbiwe IDE (33, 66, 100 1
133 Mb6/c). CtaHaapTul, onpeaensioiue
cootBercTRyloLLme Bepeun IDE, Hasbisa-
toton ATA/33, ATA66, ATA/100u ATA/133.

B Hepanekom 6ynyuemM Ham Nnpopo-
var 3ameHy cerogHswHero Parallel
ATA Ha Serial ATA. lNponyckHasn
€cNocobHOCTL uHTEpheica cocTaBUT
1,5 'GainT/c, HanpsXeHWe NUTaHWUS CHU-
3uTcs ¢ 5 po 3,3 B, uncno NpoBOAHUKOB
B winevie ymeHbLWUTCS A0 ABYX (Nnioc
WeCTk — Ha nuTaHKe 1 obmii NpoeoA),
a ero AonycTtuMas anvHa yeenuuutcs
Ao 1 M. Tarke kaHeT B Jlety v nocnego-
BaTenbHbIA cnocob NoaKNiYeHns ycT-
pPOWCTB, NpK KOTOPOM Kaxaoe nubo
Master, nu6o Slave. MporpammHoe
obecreueHre nocuutaet oba ycTpoit-
CTBA rNaBHbLIMK, HO “cuasIUMMN’ Ha
pa3HbIX nopTax.

Mpaeaa, cneayer yunThiBaTb, YTO k-
napupyemasi CKOpOCTb nepegaqu uH-
Teppeiica oveHb 6OnbLIOMD 3HaHeHUS
He umeeT. OHa, B NpuHUUNE, onpeaens-
€T, HacKonbKko GLICTPO NPOUCXOAUT ne-
pemMeLLeHre AaHHbIX U3 CUCTEMHON NNa-
Thi B Oychep Hakonutens u obparHo.
Hanpumep, B8 Tabn.1 npusegeHbt
CpaBHUTENbHbLIE XapaKTepUCTUKU ABYX
120-rurabanTHbix gUckosBonoB. MHTe-
pecHo, 4To AKUcKoBO4, uMmetoLrin Bonee
BBICOKYIO CKOPOCTL Nepeaayu UHTep-
cheiica (133 M6aiit/c), B peicTeuTenb-
HOCTU OKa3sbiBaeTcs 6onee MeAneHHbLIM
(pasHuua pakTuecKkux CKOpPOCTeN Go-
craensier NpumepHo 37%). CpeaHee ko-

Tabn. 1
Hakonutenn CkopocTh CkopocThk nepegaym CpeaHnan ckopocTb
BpaujeHuns, UHTepdenca, nepepayYm c Hocurtens,
o6/MyH M6ant/c M6ant/c
IBM 120GXP 7 200 100 42,27
Maxtor 5 400 133 30,97

NYeCTBO CEKTOPOB Ha AOPOXKe B 060-
WX HaKOMUTENAX NPUMEPHO PaBHO, NO-
3TOMy CTONb BHICCKas pasHuuya Mexay
CKOpPOCTSIMM Nepeaaqn BO3HUKAET rnas-
HbiM Oo6pasom u3-3a bonee BLICOKON
(npumepHo Ha 33%) ckopoCTU Bpalle-
HUS AUCKOB OQHOMO U3 HaKoNuTenewn.

B cywHocTk, ceronHsa HU OAnH U3 Ha-
KonuTtenei He NO3BOnseT nepegasarb
AaHHble BEICTpee, YeM CO CKOPOCTLIO 66
M6aitt/c (paxe U3 BHEWHUX UUNUHG-
pOB), NpU4eM yBenuveHue CKopoCTu
nepefauu UHTepenca Ha npoussoau-
TENLHOCTL HAKONMUTENS NPaKTUYECKU He
Bnuset. [Noatomy, ecnu Bel NoAyMEIBa-
eTe o NpuobpeTeHUn HOBOW CUCTEMHON
nnarvsl UNU BONONHUTENLHOK NNarhl
XocT-aganTepa, Nbitasch Takum obpa-
30M MOBLICUTE NPOU3BOAUTENBHOCTL
[uckoBoaa, TO nydiie noTparsre AeHb-
M Ha yTo-HUbyaL Apyroe. lNoBbIweHUe
NPOU3BOAUTENBLHOCTU UHTEphelca, Uc-
NONL3yeMoro 415 nepeaaqn faHHbLIX U3
6ythepa KOHTpONNepa [UCKOBOAA B CU-
CTeMHyl0 nnarty, Takke He NpuHeceT
oxuaaemMoro pesynerara. O6vem byce-
pa nopobHoro TKna coctasnsert He 6o-
nee 2 M6aWiT, ¥ OH NPUroAeH TONLKO AN
MOBTOPSIIOLUMXCA Mepefad [aHHbIX He-
6onbLoro oobema.

RAID — 3710 cTaHaapT Ha obbeauHe-
HWe HECKONBKWX AWCKOB B Maccus, BU-
AUMBIA CUCTEMON KakK OfAMH AWUCK. JTO
No3sBonseT NOBLICUTEL Kak NpPOU3BOAU-
TeNBLHOCTE, TaK U HASXKHOCTL AUCKOBOM
cucTembl. [lns yBenuueHus CKopocTu
paboTtbl ¢ uHbopMauren KoHTponnep
RAID obecneunBaeT napannenbHoe
yTeHue/3anuchk UHhopmauur oaHOBpe-
MEHHO Ha HEeCKONLKO Auckos. [Ins yse-
nuyeHus HapexHocTu uHdopmaumn
MOXeT [ybnupoBaThcs Ha HECKOMBKUX
Avckax, npaeaa, B ywepb emkoctu. Cko-
pOCTHbIE NOKasaTenu Npy 3TOM MpakTu-
Yecku He MeHsITCs. He 3abyabTe o ToMm,
uto B RAID-maccuss! yknafhbiBalTes
TONBLKO AUCKWU OIUHAKOBOW EMKOCTH,

lWlymHocTb. Ceituac Bce npoussoau-
TENU C ropaocTbio FOBOPSAT O Manbix

Deumbenax. LLiymHocmb onpeaensercs
[BYMS NapameTpamu; LWyMOM Bpalle-
HUS1 BUCKOB BUHYECTEpa U LLYMOM ABU-
YXEHUS1 TONOBKK. ITOT NAapameTp MHOMM
MOKaXKeTCA HecyllecTBeHHbIM. OpHako
HOMBIO MOCTOSHHLIA LUYM MOXET CUNb-
HO pasgpaxark, a npu pabore B ouce
HE CKONBLKMX PSAOM CTOALLUX KOMMNbIOTe-
pOB MOXeT CO34aBaTLCH 3aMeTHOE “3BY-
KOBOE COMPOBOXAeHUe" MLICRUTENb-
HbIM fpoueccam. Camuiit acpdekTuB-
HBIW cNoco6 ymeHbLUeHWE LWyMa — 3a-
MefneHue CKOpOCTU NepeasuKeHus
CYWTBLIBAIOLLEN FONOBKK, HO 3TO HEMU-
HYeMO MPUBOAUT K NoTepe npoussonu-
TenbHOCTK. Tak YTo eCnu Bl OOHaPYXU-
U oMeHb TUXWIA BUHYECTEp, NOBHUMA-
TenbHee NPUrNSAUTECh K ero BpeMeHu
poctyna. BnpoueM, coBpeMeHHbIe BUH-
yecTepbl NO3BOMSIOT C NOMOLULIO Ce-
yuManbHBIX Nporpamm perynupoBarb
CKOPOCTE (FPOMKOCTL) paboThl AKcka B
3aBUCUMOCTI OT NOTpebHOCTEN NONL30-
parens.

YaaponpouHocTb. [1pyron MoaHhIi
nokasarenb — yoaporpoYHocme. OH
xXapakTtepuayerca konuuecrtsom “g”
npu yaape (g=9,8 m/c?), kotopbie Mo-
XKeT BblaepXartb BUHJecTep B pabora-
IolemM U HepaboTtalLleM COCTOSHUM.
3TOT nNapameTp BaxeH, ecnu Bl NNa-
HUpyeTe 4acTo NepeHOCUTL BUHYECTEp
€ KOMMblOTEpa Ha KOMILIoTEp.

HapexHocTb XecTkux guckos. Ha-
OEXHOCTb U3MEPSETCH BpeMeHeM Hapa-
60Tkn Ha otkas — MTBF (Mean Time
Between Failures). Mapametrp MTBF
AN Kaxaon Moaenu BUHYCTEpa MOX-
HO HalTW Ha canTax NpousBoAUTENEN.
Ero snaueHuve 3asensieTca ANns coBpe-
ME@HHBLIX YCTPOWUCTB B Mpefenax
300...500 Tbic. yac n 6onee. NopobHbIR
nokasareny abCconioTHO UppeankHL ¢
TOUKU 3peHUs Nonb3oBarenau, cranku-
BaAIOLUMXCS Ha NMPAKTUKE C MHOMOYUCTIEH-
HBIMU OTKaszamu Hakonutenen. dakTu-
Yeckoe 3HaqdeHue MTBF obbIuHO B He-
CKOMNBKO ABCATKOB pas HWKe NnaHupy-
eMoro. CB3aHO 3TO ¢ OTKIIOHEHMEM



peanbHbIX YCNOBUIA akcnayarauuu or
“TennnYHbIX”, BNIUSIHWUEM “YEroBEYECKO-
ro cpaktopa” v T.n. Kak npasuno, 6onb-
LUMHCTBO XXECTKUX OUCKOB UMEET COono-
cTaBuUMbIA ypoeeHb MTBF, uckriovexue
COCTaBNSIIOT CepBepHLIE MoaENU.
OaHvM 13 PaKTOpPOoB, BHI3LIBAIOLLINX
nocTeneHHoe “ymupanve” AUCKoB, si-
NAETCH HapylleHWe memriepamypHo-
20 pexuma akcrinyamauguu. Tunuaxas
3aBUCUMOCTb CHUXEHUSI HAQEXHOCTU
Npy OTKIIOHEHUU TeMNepaTypbl OT 3T1a-
nona nokasasa Ha puc.10. Kaxabiia

Puc. 10

Hanexwocrs warpnwrenn

CPOYHBLIX KOHTPAKTOB Haubonee kpyn-
HbIM KOMNLIOTEPHBLIM hpMam A5t KOM-
nnekTauvm “OpaHAoBLIX” MaLLVH.

Knacc B npegHasHadeH Ansi pbiHKOB
passutbix ctpad (CeBepHoit AMepUKu,
3anapHoit Esponbl, AnoHuu). [lucku aTo-
ro Kriacca He UMEKOT 3amevaHuii npuy Te-
CTUPOBaHUW, OAHOPOAHL! NO KAMECTBY U
4acTo NPOAAKOTCs B KOPODOYHOM ynakos-
ke Hanogobue supeokapt. [1nsi AUckos
cnpaBeanMBbl Bee crneuncukaLym, 3ass-
fleHHble NpousBoaAUTErNiEM, a NpoaakHas!
LeHa 6nmaka kK pekomeHOoBaHHOMN.

B knacc C Bknove-
Hbl, KaK f1erko NoHATb,
BCE OCTanbHbLIE OUCKW.
OHM noctynawT Ha
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pbiHKY, He uMelouue
noka 6onbluoro 3Have-
HYUS B MUPOBOM MAacLL-
Tabe, n JyyBCTBUTENb-
Hble K HeHe. TakoBbIM
SIBAISIETCH U POCCUNC-
KWt pbIHOK: npaKkmu-
yecku ece X/, komo-

-15 A0 5 0 5

Onenosiesme  CTAHIADTHOR vemnapaTypu, “C

DONOAHUTENBHLIA TPaayc CeBbille pe-
KOMEHZOBaHHOTO ypPOBHS TeMnepary-
pbl YyBEfIMUUBAET YACTOTY NOSIBNEHUSsI
olwmbok aucka Ha 2...3%. MNpuunHon
neperpesa MoryT bbiTb Noxas BeHTu-
nsuus Kopnyca, u3bbliTo4HOE Kofnuve-
CTBO paboTaruux HakonuTenewn, 3a-
copeHue BO3AyLLHOTo (hUfbTpa.

Hpyrum chakTopom sisnsieTcs “TexHo-
norusi”. Bce rotoBble HAKOMUTENW NOC-
e BbIXOAHOTO TECTUPOBaHUs Noapas-
OensiluTcs Ha mpu Kkacca (grade) —
A, Bu C. MoXHO ckasatrb, 4TO 3TO BbIC-
LUMIA, NepBbLIA U BTOPOW COPT NO Npu-
HATON paHee knaccudpukayuu.

B xnacc A Bkntoualotcsi oT6opHble
3K3eMNfIsIpbl CO cTabunbHLIMU Y Hanbo-
riee BbICOKMMU XapakKTepucTuKamu, no-
poi NPEeBOCXOASILUMMKY 3asiBNEeHHbIE B
cneyundukauuu. MNMpousBoauTensHOCTL
Y HUX MaKCUMarnbHasi, ypOBEHb OTKa30B
HU30K, @ 3aBOACKAs rapaHTusi MOXeT
ObiTb NpoaneHHoit. LieHa Xe cpaBHu-
TENbHO BLICOKas!. Takue AUCKM, Kak npa-
BWf10, He NOCTYNaloT B CBOGOAHYI0 NPO-
[axy, a nepenarwTcs B paMkKax aomnro-

pbi€ MOXHO gcmpe-
mume 30ecs 8 rnpodaxe,
omHocsimcesi K knaccy C.

Mokynarensi Takve U3-
[envsi paayioT AeleBU3HOM, OIHAKO UX
KavyecTBO MeHee cTabunbHo. Cloaa
nonagatoT XK, KoTopble XOTs Y NpoLLAn
TEXHONOrNYECKUIA KOHTPONb, HO “Ha TPO-
euky” (C TeMn UNU UHBLIMK OTKITOHEHWUSI-
mMu). [OHSITHO, UTO ypoBeHb cGoeB u
OTKa30B B kracce C HECKONbLKO BhiLLe,
a cpeaHUiA CPOK XN3HU — MeHblue. Pap
BTOPOCTENEHHbLIX XapakTepUCTUK, NpeXx-
e BCETO LLYM U HarpeB, MOryT BbiTh Xy e
3anBneHHbIX, HabngaeTca v NoBbILLEH-
Hasi YyBCTBUTENBHOCTD K YCNOBUSIM 3KC-
nnyarauuu. Bmecte ¢ teM, 3T1 guckn
BMONHE NPUroaHbLI ANs 3KCAnyaraLuy, u
Ha HUX OeNCTBYeT CTaHaapTHasi rapaH-
TUsi Npou3BoaUTeErsi.
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camortecTupoBaHna S.M.A.R.T.

S.M.A.R.T. (Self-Monitoring, Analysis
and Reporting Technology — texxono-
rMsi CaMOTECTUPOBaHUS], aHanuaa u oT-
YETHOCTU) — 3TO HOBLIN NPOMBILLAIEH-
HbIl CTAHAAPT, ONUCLIBAIOWINIA METOI
npeackasaHvs nosiBneHus oLnboK e-
cTkoro gucka. Mpu aktveusauum cucre-

Mbt S.MA.R.T. XeCTkuiA QUCK OTCneXu-
BaeT NapaMeTpbl, YyBCTBUTENbHbLIE K HE-
WCNPaBHOCTSIM HAKONWUTENSI UK yKasbl-
BalLiMe Ha HWX. Ha ocHoBe oTcnexu-
BaeMbIX NapaMeTpoB MOXHO NpPeacka-
3aTb cbou B pabote HakonuTensi. Ecnv
Ha OCHOBE OTCMNEXMBAEMbIX NApameT-
POB BEPOSITHOCTL NOSIBNEHUST OLUMOKK
Bo3pacTaert, S.M.A.R.T. renepvpyer ansi
BIOS vnun gpaiiBepa onepaLnoHHO cy-
CTeMb! OTHET O BO3HUKLLIEN Henonaake,
KOTOpbIA yKa3biBaeT Nofb3oBaTento Ha
Heobx0AUMOCTb HEMENEHHOTO pesep-
BHOIO KOMUPOBaHWS OAHHLIX A0 TOro
MOMEHTa, Korga npousoitget cooi B
HakonuTene.

Ons yHkuvoHuposanus SMAR.T.
Heobxoavma nogaepkKa aTo TeXHONo-
rum Ha yposHe BIOS wnu ppaiieepa xe-
CTKOro aucka onepayyoHHOR CUCTEMBI
(ecTecTBEHHO, Cam HAaKOMUTESb [OIKEH
noaaepXuBarb 3Ty TEXHOMOTUIO).
S.M.A.R.T. nopnep>*uvBaeTcsi HECKONb-
KUMU Nporpammamu, Hanpumep, Norton
Smart Doctor ot Symantec, EZ ot
Microhouse International unv Data
Advisor or Ontrack Data Intemational.
TpaavumoHHbIE NPOrpaMMbl AUarHoCTu-
KU gucka, HanpuMep, Scan-diskv Norton
Disk Doctor, paboTtaloT ¢ cektopamu
DaHHBIX HA NOBEPXHOCTU AUCKA U HE OT-
CNeXxvBaloT BCe (PyHKLUM HAKONUTENsI
B LienoM. bofee Toro, y HeKoTOpbIX Xa-
paKTepuCTVK BaXKHa AMHaMUKa U3MeHe-
HUiA 3HaUeHUst BO BpemeHu. MNoatoMy B
uaeanbHOM Crny4ae HyXHa Takasi Npo-
rpaMma, Kotopasi 661 CaMOCTOATENLHO
OCYLLECTBSNA MOHUTOPUHT COCTOSIHUSA
BCEX XECTKMX QUCKOB B CUCTEME U Npe-
aynpexaana nonb3oBaTtefs O NoTeHLU-
anbHOM ONacHoCTU. VIMEHHO TaKUM Npo-
nykTom u siensietcst ytunura HDDlife
(punc.11, hitp://www.softkey.ru/catalog/).

NaBHBLIM OTAUMUEM NPOTpaMMbl
HDDIife 0T MHOTUX KOHKYPEHTOB SIB/SsI-
eTcsi KpaiHsin NPocToTa UCNofNbL30Ba-
Hus. B nepsylo ouepeab, 3TOMy CNo-
co6CTBYET MHOIOA3biUHLINA UHTEphenC
(ecTb U pycckuit). Kpome Toro, Henb3s
He oTMeTUTL YRobHoe npeacraeneHve
uHopMaumm B 3TOI Nporpamme. Ee
pa3paboTivkn OTOLLAU OT MaRo YTO
roeopsiluux 6ONbWKWHCTBY niopei xa-
pakrepucTuk u paspatbortanu cob-
CTBeHHYIO LiKany (puc.12). B Heit “3no-
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poBbE” BUHYECTEpa BbipaXaeTcsl B
NpoLUeHTHOM oTHolleHuu, rae 100%
COOTBETCTBYET UAeasibHOE COCTOsIHWE
ycTpoiicTea. KoHeuwHo, uaeanbHoe co-
CTOSIHWE Ha NPakTUKe HEAOCTUXUMO,
NO3TOMYy AaXe HOBbI XXECTKWiA AUCK

Puc. 12

(camMu npousBoaUTENIM BUHYECTEPOB
NPU3HaIoT, YTO yBENMYEHWE TeMnepa-
Typbl Ha 10°C cHuxaet ux Npousso-
OuTenbHOCTL B 2 pasa).

HDDiife BbipaeT geranbhyto uHOp-
mauuio o SMA.R.T. (pnuc.13). B okHe
nporpamMmbl NOSIBUNACH CCbIfIKa, HAXaB
Ha KOTOpYIO NOMb30BaTENb MOXET NPo-
CMOTpPETL TEKYLUME 3HAYeHUs1 BCeX Na-
pametpos. HDDlife o6ecneuusaer noa-
nepxky sHelwHux USB-koHTelnHepos.
CeroaHsi MOGUbHLIE BOKCHI ANs BUH-
YeCcTepoB CTasnIv LOBOSILHO NOMNYASIPHbLI-
MU, NOCKOSbKY NO3BOMSIIOT NEPEHOCUTL
C O}HOrO KOMNbioTEpa Ha Apyroi 6onb-
wue obbeMbl aaHHbIX. HO BUH4eCTep,

Puc. 13

6onbiuyto MollHocTb. [Mpu atom, ecte-
CTBEHHO, YBENUYUBAETCSI KOSIMHECTBO
BLIJENSIEMOrO UM TENNa, YTO B HEKOTO-
pbiX Cry4asix MOXeT NPUBECTU K nepe-
rpeBy Kak caMoro BUHJYecTepa, Tak v
OpYrvx yCTpOUCTB, pasMeLlieHHbIX BHYT-
py cuctemHoro 6noka.

Y ytunutel HDDIife ecTb Tpy Bepcun:
opHa 6ecnnarHasi v iBe KoMMepYeckue
(Anst oBbIMHBIX CTaLMOHAPHBIX KOMNbLIO-
TepoB U HoyTOykoB). MepByo U3 HUX
Mo6oit Nonb3oBaTeNb MOXET CBOGOAHO
WCNOABL30BaTb HEOrPAHWYEHHOE KOfMKU-
YecTBO BpemeHu. OgHaKo oHa MOXeT
onpeaensite TONbKO “340pOBLE" XeCT-
KOro gucka v cBo6oHoOEe MECTO Ha HEM.
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BO3HUKHOBEHUW NOTEHLUMAnbHO onac- Mporpamma HDDlife, no-
0 EAvL Bpenerw paboTui: {Hacu sﬂ
HOI cuTyauun. OHa obnapaer WNPo-  3BonsieT NOfb30oBaTeNsiM
KMM HABopoM (DYHKUMOHAMbHLIX BO3-  ynpaensiTb aHepronorpet- D!msit@ﬂwgyﬂé
MOXHOCTEN W MOXET onpenensitb HE  neHMeM XecTKoro aucka (T ] [(ome |
TOfIbKO “300pOBbLE”, HO U Npoussoau-  (puc.14). Bo Bpemsi aKTuB- j

TefNNIbHOCTL XECTKOro gucka, npon3so-
AUTb MOHUTOPUHI €ro TeMnepartypbl

HOV paboTbl ¢ BUHYECTEPOM
OH HavYMHaeT noTpebnsiTL

(OxounuaHue cnegyer)



Nnaonkartop

OoOTCYyTCTBMNA XXNOKOCTMN

UHOUKaTop OTCYTCTBUS XUOKOCTH
(MOX) npeacraensier coboit npocreit-
Ljee yCTpomnCTBO C yHUBEPCanbHbIM Nt
TaHWeM, CUrHanuavpyioLLee o nponaga-
HUW BOAbI B MOWMKe ONsi NTUL UNu B
€MKOCTY C BOOOW, yBraXHsiloLLet BO3-
Ayx B nomereHnn. NOXX mMoxer ucnone-
30BaTbCH W Kak aBapuitHbiz UHANKaTOP
NMOHWKEHUS YPOBHSI BOAb! B NOMMBOMHOM
6ake Ha oropoge.

NOX MOXHO BKNIOYUTL B “UHBEPTU-
poBaHHOM pexume” B KayecTBe UHOK-
kaTtopa nosienenuns xugkocty (UMXK)
AONsi CUrHanuaauy o NosiIBNeHuN BoabI
Ha Mony B KBapTUpe vunn 4OCTwKeHN
KPUTUHECKOro ypPOBHS XKUOKOCTU B pe-
3epByape, pakoBUHE UMK BaHHe NpW Ux
HanonHeHuu. [Ins 3T0ro A0CTaTONHO
nepekmosuTe Tymbnep SA1 (puc.1) B
nonoxeHue “UMK".

MHaukaTop M3gaer ToHanbHbliA 3BY-
KOBOM curHan, npepoiBaembiit paboroi
KpacCHbIX MUraiouinx CBETOAMOA0B
(MCL). MOX cocTouT us:

- GaTapeu GB1 c rHesgom XS2 ansi
NOAKNIOYEHUS BHELHEIO NUTAHWS;

- AaT4yMKa NosIBNeHns xuakocTy B1;

- PE3UCTUBHOIO AenuTens Hanpsike-
Hua R1-R2;

- KMioYa Ha MoneBoM TpaH3UcTope
VT1;

- “uHBEpTOpa” pexuMa Ha CABOEH-
HoM TymbBniepe SA1;

- KOMBUHUPOBaHHOI Harpysku Ha
anemeHTax HL1, HL2, C1 1 6noka A1.

Korga tymbnep SA1 Haxogutcsi B
BepxHeM (No cxeme) NonoxeHun, npu
nogave nuraHus tymonepom SA2 Ha-
npsixeHe +9 B nocTtynaer Ha aHoabl
MCLO HL1, HL2 u, ecnu xugkoctb 3a-
MblKaeT WTbipk gaTiuka B1, Ha pesu-
CTUBHbIA AenuTenb Hanpsikenus R1-
R2. Co cpepHeit Tovku genutens R1-
R2 Hu3kuiA yposeHb nogaeTcsi Ha 3aT-
BOp TpaHauctopa VT1, ¥ OH 3aKpbIT.
KombuHupopaHHasi Harpyska HL1,
HL2, C1, A1, BKniodeHHas B uenb CTo-
Ka VT1, obectoseHa. NWOX HaxoguT-
Csl B I©KYPHOM 9KOHOMUYHOM pexu-
Me. ToK gexypHOoro pexuma onpege-
naervcs, B OCHOBHOM, CONPOTUBNEHN-
em R1 u cocrasnsier 4,5 MkA.,

Mpun orcyTcTBAN KUOKOCTH BO3ne
wrbipen B1 ero conporvBnexne senu-
KO, U HanpsikeHue Gatapen GB1 yepes
pesucrop R1 nogaercsi Ha 3aTsop VT1.
TpaHaucTop oTkpbiBaeTcs. Yepes ma-
noe (gonv oma) CONPOTUBIEHVE KaHa-
ra nonesoro TpaH3ncTopa Tok batapen
npoTtekaer No KOMGUHNUPOBAHHOM Ha-
rpyske. Muratowme csetoguogs!, nepu-
OQM4ECKN BKMIOMAsICb, MaHUMYNUPYIOT
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HL2 L-56BYD (xent. MC[)

A.O3HOBUXWH,
r.ApKyTCK.

paboToit aKTUBHOTO (C BCTPOEHHLIM re-
HepaTopom) symmepa A1. Kongencarop
C1, BklOMEHHbLI MapannenbHO 3yMMe-
py A1, He No3BONseT eMy NOMHOCTbLIO
npepbiBaTe paboTy BO Bpems noraca-
Hua MC[]. bnarogaps TakoMy pexvmy

-paborbi 3ByvaHWe symmepa CTaHOBUT-

€s1 NyNbCcUpytoLLVvM, Hornee NPoH3UTenNL-
HbIM ¥ C 3aMeTHO “fieBMaLMeir” Yacro-
Tbl. PaaHble Tvnbl MCJl umetor Heckorb-
KO OTnUYaloWecs YactoTbl BCTPOEH-
HbiX reHepaTopoB. JTO TaKke Aenaer
3By4aHue A1 6onee sameTHbIM. CUrHa-
nusauus paboraer 4o Tex nop, noka He
6yaeT BbIKMICHEHOo nuTaHune.

Korga tymbnep SA1 Haxogutcs B
HWKHEM (MO Cxeme) MOroXeHUU, yCT-
POMCTBO NEPEKMNIYABTCA B pEXUM
WIMK. Ecnu XnakocTe He 3amblkaeT
WTbIpW gaTuuka B1, HU3KWIA ypoBeHbD,
nogaHHbI Yepes pesvctop R1 Ha 3ar-
BOp TpaHauctopa VT1, seogut VT1 B
pexum otceqkn. KombuHuposaHHas
Harpyska HL1, HL2, C1, A1 B uenu cto-
ka obecrtoqeHa, U MOXK Haxoguicst B
OEXYPHOM pexume, He NoTpeGnss ToK.
Mpy 3ambikaHUW LLTBIPE AaT4mKa KUa-
KOCTLIO (BOAOM) Ha 3aTeop VT1 ¢ pe3u-
ctuBHoro pgenutens R2-R1 nopaerca
BbICOKUIA ypoBeHb, VT 1 oTKpbiBaeTcs, U
CUrHanu3aums BKIOYaETCS.

Tok, NpoTeKaloLLnii Yepes By, 3aMbi-
KoLy WTHIPY OaT4vKa, 3aBACUT OT
paccTosiHna Mexay ttbipsmuy. MNoato-
MY KOHCTPYKTUBHO AaT4MK BLINONHEH B
BUae pasbemMa C pacCTosHUEM MeXay
wrbipsimi okono 10 mm. Kopryc MOX
peKoMEHAYETCS CAeNnaTh repMeTULHLIM,
nnasalroLLMM Mo NOBEPXHOCTU BOAbI, a
OaT4yK 3aKpenuTb Ha KOPyce Tak, YTo-
6bl KOHLbI WTbipel Obink Ha ypoBHE
HVDKHe ninHuK kopnyca. [ins “cyxonyT-
Horo” BapwanTta MOX Aamink BuiBOOWT-
€S U3 Kopryca Ha AByXnpOBOAHOM Ka-
6ene Tpebyemoit AnuHbl. K gaTunky
MOXHO MPUKPENUTL NNacTMaccoByiO
GenbeByto NpyuLenky ans pukcaunm 3a
KaKylo-H1byab onopy unv sa kpai em-
KOCTW ANsi BOAb.

B ycrpoitcTBe npuMeHeHbl pe3nucTo-
pet MIT, koHgeHcaTop C1 — K50-35
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unn 3apybexxHoro npoussoacTea, 6a-
Tapesi — Tuna 6F22 wnu orevecTBeH-
Has “KopyHpa®. B kadectBe partuuka
MOXHO WUCNOfb30BaTb CTaHRAPTHbLIN
pasbem CU5, ynanve ua Hero KOHTakT
2, HO flyuile U3roTOBUTL camoaesnb-
HblA, CO WTLIPSIMU U3 “HepXkaBeinku”.
Tymbnep SA1 — manoraGaputHbiii,
MTS-102 unu SMTS-102. TpaHaucTop
VT1 MOXHO 3aMEHUTb MUHUATIOPHLIM,
Hanpumep KI501A. MakcumanbHbIN
ToK ctoka KMN501A — 180 MA. OaHa-
KO OH B OTKPLITOM COCTOSIHUW uMeeT
fonbilee conpoTuBneHue Kadana, B
pesyfnbrarte NoslyuuTCcsl MeHbluas
rPOMKOCTb 3ByqaHusi 3ymmepa A1l.
Ecnu B kauecTBe Harpy3ku NpUMEHUTL
6onee aHeproeMkoe yCTpOUCTBO, TO B
kavectBe 6atapeu GB1 nyuwe uc-
nonb3osartkb ABe “nfnockue” Garapewu
Tuna 3R12P, coeauHeHHble nocneno-
BaTteflbHO. 3yMMep Npu HEKOTOPOM
yMeHbLUEHUU TPOMKOCTU 3BYYaHUs
MOXHO 3aMeHuTb TR1205-y (¢ HoMuU-
HanbHLIM HanpskeHuwem 5 B 1 TokoM
20 MA) vnu 3apybexHsim HMB-06
dupmbl “Star”. B kauecTse cBETOANO-
aos HL1, HL2 moxHO npuMeHuTb
npakTuiecku nAwbble muraoume. Xo-
poio no paboueit yactote BCTPOEH-
HbIX reHepaTopoB coderawTcs ARL-
5013URC-B (kpacHwtit) u L-56BYD
(xenThif), a Taloke L-5013LRD-B u L-
56BRD (06a — kpacHbie).

bonbluas vyacte aetaneit MOX pas-
MeLLaeTCsl Ha NeyaTHo) nnare (pwuc.2)
13 OAHOCTOPOHHErO (hOSILIMPOBAHHOIO
cTeknorekcTonura pasMepamu 46x16
MM ¥ TOoNuwMHoK 1,5...2,5 MM, B nnate
CBEPATCS 2 KpenexXHbiX OTBEePCTUS
53,2 MM noa suHTHE M3 ¢ noTanHbiMK
rofloBKamu, oCTasibHble OTBEPCTUSI —
0,8...1,0 mm. MoHTax ycTpoiicTsa
cnepyeT BECTU NasiNbHUKOM C 3a3eM-
NEeHHBIM >XanoM Uik HU3KOBOSNLTHLIM. B
npuHLUUnNe, TpansucTop VT1 MoxHO yc-
TAHOBUTL Ha CreLWanbHyLo “naHentky”,
KOTOPYIO flerk0 U3roToBUTL, HAaNpUmMep,
13 14-BbiBOAHOK NaHenbku nog MMC.
Toraa TpaH3nuCTOp BCTaBNsIETCH HAa Me-

CTO NOCIe 3arnaikv BCeX 3fIEMEHTOB, U
NasiNbHUK noaxoauT n6oik.

MeyaTtHas nnara ycraHaBnuBaeTcs
B NAlacTMacCoBLIN KOPNyC noaxoas-
X pa3mMepos, HaNpPUMep, B MbifiIbHU-
Ly NpAMOYrofibHOM (hOpMbI pa3mepa-
Mu 100x60x30 MM. B Kpbiilike Kopny-
ca CBepAsiTC oTBepcTUsi noa Tymbne-
pbl, cBETOOMOALE U rHe3no XS1. 3aTtem
oTnevaTaHHasi Ha LBETHOM NpuHTepe
6ymaxHas danbwnavens (puc.3)
npuknensaeTcst K nepegHei KpbilKe
¥ 3auMLaeTCs OT BMaru LWWPOKOi No-
NOCKoIt cKoTYa.
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MOX moxet paGotarb co scemu
pacTBOpamu, KOTOpbie NPOBOAAT 3MNeK-
TpU4ECKUIA TOK {C BogHbIMK, cnabouye-
NOYHBLIMUY UK CofleBbIMU). KUCNOTHLIE
He NpoBepsifiuCL, Tak Kak OHW, Bepo-
SITHO, ByayT CUNbHO pasbefaTb KOH-
TaKTbl AaTyuKa.

Mpy vcnonb3oBaHWK ANWHHBIX {40
10 M) NpoBOAOB, COEQUHSIIOLLUX
hatyuk ¢ rHe3agoM XS 1, napannens-
HO pe3uctopy R2 cnepyet noaksnio-
UMTb KepamMuyeckuit KoHaeHcaTop
emMkoctbio 0,01...0,22 mkd.

CobpanHoe 6e3 oLwunGoK yCTPORCTBO
He TpebyeT HacTpoiikn. Tok aexypHO-
ro pexuvmMa MOX conocTtaeUM C TOKOM
camopa3spsina batapen GB1, noatomy
TyMbnep SA2 MOXHO ucknouuTL. ba-
Tapesi Tuna 6F22 B pexypHoOM pexu-
Me NOX npocnyxur Heckonbko fer.
ConeBble Garapeu, Kak HaumeHee
ponroeeyHble, NpuMeHsTb B MOX He
pekoMeHayeTcs.

PucyHrok O.lonosa

M3 113 Heﬂp”
UHTepHeT

Xunertka reimepa

B CWA nosiBunacb 3ameva-
TenbHas xunerka “3rd Space”
(“TpeTbe NpocTpaHCTBO”) Npo-
ussoactea Komnanuu TN
Games, koTopas A4acT BO3-
MOXHOCTb KOMNbLIOTEPHbLIM
reimepam B NONHOM Mepe Uc-
NLITaTb BCKO NOAIHOTY 3MoLui
OT CBOMX “CcTpensinok” U npo-
Yyux 6o0eBbIX pa3BfievYeHui.
OHa no3BonuUT Nofib3oBaTe-
NSIM peanbHO oulyllaTb BCSI-
yeckue TofNYKW, yaapbl, BOO6-
we, nwobble mexaHuueckne
BO3[ENCTBUSI Ha Tefl0 CBOEFO
reposi, KOTopble UMUTUPYIOTCSH
npy NOMOLIM CUCTEMbI NHEB-
MaTU4ECKMX KOMMNPECCOPOB.

Paspaboran “3rd Space” »

BPay-xupypr, OCHOBaTESlb KOM-
naHuu TN Games Mapk Om6-
pennapo (Mark Ombrellaro).
MNepBoHayafNbHO XKUnNeTKa
npenHasHadanacob gns “auc-
TaHUUOHHOIO neveHus” (tele-
health) noge#, vek gocTyn kK
Bpavy orpaHuydeH (uHBanu-
Abl, XUTenun rnyxoi NPoBUH-
Luuu v T.n.). MeguyuHckuin Ba-
PUaHT XUNeTku nossofseTr
Bpayy npoBecTu AuCTaHLU-
OHHOE AaKTUoCKonuYeckoe
obcnenoBanve nayueHTa u
NoAy4YuTb pe3ynbLTaTht NPAMO
Ha CBOM KOMNLIOTEP.
leiiMeptl yxxe cmornv onpo-
6oBaTh “Uyno-KuUneTky” Ha BbiC-
Taske suaeourp “E for All” 8 floc-
Awnxenece B aBrycte 2007 1.
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Paano4acrtoTHbIN CneKTp,
ero pacnpegerieHMe U UCMNosib3oBaHue

(NMpononxexnue. Havyano B Ne2/09)

C nomoulbio paavoBoOfiH OCYLIECTBAISETCS Nepedada Ha
paccrosiive 6e3 npoBoaos camoit pasHoobpaskoit uidop-
Mavuuu — peyu, nsobpaxenus, uupoBbIX AaHHbIX U T.4. B
HEKOTOPbIX CAyYanx 3fEKTPOMarHUTHoe U3fny4yeHue He He-
CeT HUKaKol WHhopmayn, HO AaeT BO3IMOXHOCTb CyAUTb
0 Hafnyum nepeaaTyuka Uk oGLEKTA, OTPAXKAIOLErO 3f1eK-
TPOMarHUTHYI0 3HEPTUD, O Ero ABWKEHUW OTHOCUTENBbHO
npuemHuka, v 1.4. bnarogaps BceMmy 3TOMy paavoBONHbI
Hatln MHorooBpasHoe npumeHeHre B paanoceasu, paguo-
BelwaHuW, TenesnaeHun, paauonokauun, paauomMeTeopo-
fotuy, paguoacTpoHOMUU U T.4.

UayyeHue ycnosuit nsnyyenust n ocobeHHocrein pac-
NPOCTPAHEHUs 3NEKTPOMarHUTHLIX BOSIH NOKa3afno, 4To
Ons nepeHoca uHpopMayuu Ha Bonbuive paccTosHus
Hanbonee NpuroaHel BoNHbI ANMHOR MeHee 3000 M (4a-
cTtota usnydenus — >100 klMy). OgHako n Gonee pNuK-

Hbl€ BOfIHbI HAXOAAT AOBOfILHO WUPOKOE NPUMEHEHUE B
pagvoHasurauum, MoOpcKoi paauocssasv, 4ns nepeaasu
CUrHafnoB CTaHOapTHLIX YaCTOT U CUrHafioB BPEMEHU.

CornacHo PernameHTy pafuocBs3un, B HacTosee BpeMs
pacnpegeneHa nofnoca vactor ot 9 kl'y ao 275 Muy. Ecnu
onpegesneHHan Nofloca 4acToT pacnpegesnieHa Mexgy He-
cKonbkumu cnyxbamu, To B PerflaMmeHTe yKasbiBaeTcs, kakue
cnyXkObl SBMAIOTCA NEPBUYHBLIMU, a KaKue — BTOPUYHBLIMK
(8b10er1eHb! KypcugoM). B 4acTHOCTH, CcTaHuuM BTOPUYHOWA
cryx6bl He OofMKHBI co3/aBaTb NOMEXU CTaHUUSIM NepBuY-
HOW cnyX0bl, a Taloke He MoTyT TpeboBaTb 3aLnTbI OT NOMEX
CO CTOPOHbI CTaHLUIA NEPBUYHOK CIyXbbI.

Ha ocHoBe PernameHTa agMuHUCTpauuu rocynapcrs —
yneHos ITU uanaoT ceou Npasuna pacnpeneneHus u UCnorb-
30BaHuA paguodactor. B Tabn.2 npusefeHo pacnpenenexne
yacrot ot 9 kI'y go 275 My ans 1-ro paiiona ITU.

Tabn. 2 .
Nonoca NMonoca
vJacrvor Cnyx6a Jacror Cnyx6a
9— 14 PaavoHaBuraLmoHHas 325 — 405 BoaayuHas paguoHaswauuoHHas
14 — 1995 [®vKkcupoBaHHas, MOPCKAA NOABVKHAA 405 — 415 PappoHaswayuoHHan
19,95 — Cryx6a CTaHAAPTHBIX YACTOT U CUrHAaNoB 415 —435 Mopckas noaewknas, BO3AyuHan paauoHaBura-
20,05 Bpemenu (20 k'y) UUoHHas
20,05 — 70 | ®vcupoBaHHaA, MOPCKAA NOABWIHAA, CIyXGa 435 — 495 Mopckas NOABWKHAR, EOATYUNES PETUOHEEL -
CTaHAAPTHBIX HacTOT U curHanos Bpemetn (25, 50 CIYLOITS
1 66,666 k'y), pagnoHasuraumoHHas (67 — 70 k') 495 — 505 MonswwHana (curHanut 6encTeuA U BbI30BA).
70 — 72 PapuoHaBuraymoHHas Yacrora 500 kI'y — mexayHapoaHas Yacrora
72— 84 DUKCHPOBAHHAA, MOPCKAA NOABIDKHAR, GeAcTamA 1 BbI30BA A paavoTenerpacm
pPaAuoHaBUrauMoHHan : 505 — 526,5 Mopckas noaswkHas, BO3AyLHaa paavoHaBura-
84 — 86 PaauoHaBuraumoHHas T 5 LuoHHan
86 — 90 dVMKCMPOBaHHAsA, MOPCKas NOABIDKHAR, 5265 — 1606.5 |Papnoseuptensran
paAUOHABMIALIMOHHASA 1606,5 — 1625 | dukcupoBaHHan, MOPCKas NOABIKHASA, CYXO-
90 — 110 | PanuoHaBWraUMOHHAR, ZAtLpo8ammas IYTHAA TIOABWKHAA
110 — 112 | dukcupoBaHHas, MOPCKaA NOABIOKHASA, 1625 — 1635 | Papvonokaumontas
PaAVOHABWIALMOHHAA 1635 — 1800 dukcupoBaHHas, MOPCKas NOABIWKHAA, CYXO-
112 — 115  |PapwoHaBuraumoHHas 1800 7870 nyTHas noaswkHas
115 — 117,6 |PanvoHaBUraUMOHHAR, ZuATLyosas oA, — 181 PaavornokaunoHHas
MOOCKEK 1TOCCURKESS 1810 — 1850 Nioburersckan
117,6 — 126 |dukcupoBaHHaA, MOPCKAsA NOABWKHASA, 1850 — 2000 | PkcupoBaHHasA, noaBIKHas
paanoHaBUraunoHHas 2000 — 2025 DUKCUPOBAHHAS, IOABWKHAA
126 — 129 | PanuoHaBUraymoHHas 2025 — 2045 duKCUpPOBaHHAA, NOOBWIMHARA, SL/7OMOZ3/776/75-
129 — 130 | dkcMpOBaHHAA, MOPCKAA NOABIKHASA, KOG CYMOG HENEGONTOCLY
PaAVOHaBUraLMOHHAA 2045 — 2160 | PukcupoBaKnHan, MOPCKaA NOABYKHAA, CYXO-
130 — 148,5 | drkcupoBaHHaA, MOPCKast MOABIKHASA, nyTHas noasWkHaA
) _ wblnembenaz(135,7 — 137,8 kl'y) 2160 — 2170 P apnonokaunoHHasa
148,5 — 255 | PaanoeeugrernsHas 2170 — 2173,5 [Mopckaa noaswkHas
255 — 283,5 |PaguoBeuRTENs-HAA, BO3OYWHAA PAAUOHABUa- 2173,5 —2190,5 | MoaswwHaa (curHanst Gepcteua u BbizoBa). Ha-
LUOHHARA CTOTa~2182 kI'y aBnAETCA MexayHapoaHon ya-
283,5 — 315 |BoagyuHas paavoHaBUraLmoHHas, Mopckast CTOTOM BeAcTBUA U BR30BA ATK pamoTenedoHM
paamoHaBUraumoHHas 2190,5 — 2194 [Mopckas nogBwkHas
315 -—325 |BoagyuHaa paavoHaBUraUWOHHAR, HOOAES 2194 — 2300 | PvkcnpoBaHHan, noasvokHan
DEOUOHEELEILLOIHET 2300 — 2498 dukcpoBaHHaRA, NOABVKHAA, paauoBeLgTENMLHAs




MNMonoca MNMonoca
yacror cmsa 4yacror c"yxsa
2498 — 2501 Criyxba crarQapTHbIX HACTOT ¥ CUrHanoB 9040 — 9400 | PvkcupoBaHHas
BpemMeHy (2500 kl'u) 9400 — 9500 |PagvoBeugmTensHas
2501 — 2502 |Cnywba craHaapTHLIX HACTOT U CUrHaNoB Bpe- 9500 — 9900 | PanvoBeupTenbHas
MEHWN, CYMOE KOEMUSACCR LU LECTECOESNUL 9900 — 9995 | dvkcvposarhas
2502 — 2625 DUKCHPOBAKHAA, NONBINICIAA 9995 — 10003 |Cryxba craHgapTHbIX HACTOT M CUrHanoB
2625 — 2650 TM%pH(:La: noABWKHAS, MOPCKAs PaANOHaBWN a- Bpemenn (10000 k1)
2650 — 2850 | dnkcupoBaHHasi, nopswkras 10003 — 10005 g;miufz%ﬁgcjzz;:;/;;gc@?jbeaﬂai
2850 — 3025 |Bosnyuman noaswkan 10005 — 10100 | Boaayuras nogeiokHan
3025 — 3155 | Bosayusas nogswkas 10100 — 10150 | PUKCUPOBAHKASR, TOLITIE TN T
3155 — 3200 _ | dwkcvposakHas, nogswias 10150 — 11175 | dukcupoBaHHan, zodeunras
3200 — 3230 S::cupoaaHHaﬂ, noaBwkHas, paauoBeugTeNb- 11175 — 11275 | BoanyLsas noasimkHas
11275 — 11400 |Bo3agyusiast nogswkHas
3230 — 3400 S::cupoaaHHaa, noaBwKHas, paauoBeLATEMb- 11400 — 11600 | Ouiciposarkas
3400 — 3500  |Boaayusias nogswkHas 11600 — 11650 |PaguoseuaTensHas
3500 — 3800 | IMoburensckas, UKGHPOBAHHAS, NOABKHAS 11650 — 12050 |PagnoeeuatensHas
3800 — 3900 | DUKCMPOBAHHAS, BO3AYILHAS NOLBIIKHAS, CYXO- 12050 — 12100 |PaauoBeuatensbHas
MyTHAs noaBWXHas 12100 — 12230 | PvkcupoBaHHas
3900 — 3950 Bosayumas nopswkHas 12230 — 13200 | Mopckas noaswiHas
3950 — 4000 PukcupoBaHHas, paguoBeugTerbHas 13200 — 13260 | BozgyuHas nogswwkHas
4000 — 4063 | dukcupoBaHHas, MOPCKAs MOABWKHASA 13260 — 13360 | Boaayumas nogswkHas
4063 — 4438 |Mopckas noasivkHas 13360 — 13410 | dvxcuposanHas, panoacTpoHOMIMeCKas
4438 — 4650 | dvkcupoBaHHas, NoasvKHas 13410 — 13570 | PUKCUPOBAHHAS, 7odeLH#257
4650 — 4700 | Bosayumas noaswkHas 13570 -— 13600 | PagnoseugrensHas
4700 — 4750 | Bogayunan nogswkHast 13600 — 13800 | PaguoBeupTtensHas
4750 — 4850 | dukcupoBaHHas, BO3AYLLHASA NOABWKHASNA, CYXO- 13800 — 13870 | PaguoseupTtensHas
NyTHaA NOABWXHAA, paavoBelaTeNbLHas 13870 — 14000 | Pukcuposanmas, sodeunras
4850 — 4995 g’;ﬁ%@gﬁifﬂté&m"w”a“ nonBikHas, 14000 — 14250 [Noburensckas, Mmobutensckas CyTHAKoBast
4995 — 5003 |Cnyxba craHOapTHbiX YACTOT U CUrHANOB 14250 — 14350 | MhoBurenbckan
Bpemetm (5000 K1) 14350 — 14990 | dvkcuporanHasn, sodsusyas
5003 — 5005 | Cryw6a CTaHaapTHbIX YacToT W GUrHANoB 14990 — 15005 | Criywba cTaHAaPTHbIX YACTOT U CUrHaoB
BPEMEHN, CYHDE KOCH L SEHK LY L IETOER YU Bpemerin (15000 KI'u)
5005 — 5060 | dukcupoBaHHas, pagvoBeugTenbHas 15005 — 15010 [ Criywda craHaapTHLIX HACTOT ¥ CUFHAMNOB 3
BPEMEHW, CUYMWTZ KOCML YECHUL LECTEA0EEH N
5060 — 5250 PuKCUpOBaHHAR, JOOBLMKET
5250 — 5450 | dukcupoBaHHas, nogeBwkHas 15010 -— 15100 | Bosnyuras nonswxas
5450 — 5480 | duKcupoBaHHas, BOapyUHas NopBiwKHas, 15100 — 15600 | Papvoseuptens+as
cyxonyTHas nogewkHas 15600 — 15800 |PagnoseunTtensHas
5480 — 5680  |Boagyumas nogBwkHast 15800 — 16360 | PukcupoBaHHas
5680 — 5730 | Boaayumas nopBwkHas 16360 -~ 17410 | Mopckas noagvkHas
5730 — 5900 | dukcvposaHHas, CyxonyTHas NogBwkHast 17410 — 17480 | PvkcupoBaHHas
5900 — 5950 |PaagwoseupnTensHas 17480 — 17550 | PagnoseuatensHas
5950 — 6200 |PaanoBeugmTensHas 17550 — 17900 [ PaauoseupTtensHas
6200 — 6525 Mopckas nogevkHas 17900 — 17970 | Boagyuras noaswkHas
6525 — 6685 | Boagyumas nogswkHas 17970 — 18030 | Bozayumas nopewkHas
6685 — 6765 Boagyumas nogBvxHas 18030 — 18052 | PukcupoBaHHas
6765 — 7000 | dvkcvposaHHas, nogs wkHas 18052 — 18068 | DMKCUPOBAHHAR, CIYHDE KOCHL YECKLA LCC/TE-
7000 — 7100 | Nwoburensckas, moburensckas CriyTHMKoBas Gosasd
7100 — 7200 | Moburensckas 18068 — 18168 | Nwobutensckas, noburensckas ClyTHAKOBAA
7200 — 7300 |PagvoBeuptensHas 18168 — 18780 | dukcupoBaHHAR, FOTBLHKZT
7300 — 7400 PapuoBeu@TensHas 18780 — 18900 [Mopckas noaswkHas
7400 — 7450 |PaavoBeupTensHas 18900 — 19020 | PagnoBeugpTtensHas
7450 — 8100 | dvikcuposarmas, nogeroias 19020 — 19680 | PvkcupoBaHHan
8100 — 8195 | dmkcvpoBaHHas, Mopckast MofsvwkHast 19680 — 19800 [Mopckas nogsikHas
8195 — 8815 Mopckas noaBwkHast 19800 — 19990 | duicupoBanHHas
8815 — 8965 |Boanyusas nopswiHan 19990 — 19995 | Cryx6a CTARGAPTHBIX YACTOT M CUrHANOB
8965 — 9040  [Boagyumas nopswkHas BPEMEHWN, CIYMOZ AOCHL SEENLN LECIETOCSH |




Nonoca
yacror

kiy
19995 — 20010

Cnyx6a

Criyxda CTaHAapTHBIX HaCTOT U CUrHanoB
BpemMenm (20000 k'u)

20010 — 21000

DUKCUPOBAHHAR, TOIEUNH7

21000 — 21450

Thobutensckan, moburensckas CNyTHUKO-
Bas

Nonoca
vacror Cnyx6a
117,975 — 137 BoanyuHas nopsiokHas
137 — 137,025 CnywBa KOCMUMECKOW IKCNyaTaumn, Me-

TEOpPONOrMECKas CyTHUKOBARA, NOABWKHAA
CNyTHUKOBASA, cryxba KocMUMECKUX UcChne-
DOBAHWN, UactjpOsEHH 35, /7OCBLHN IS

21450 — 21850 PapvoBeugtensHas
21850 — 21870 PukcupoBaHHan
21870 — 21924 PukcupoBaHHas

21924 — 22000

Boagyusias nogswkHas

137,025 — 137,175

Criyxba kOCMUHECKOV AKcrnyaTaLum, Me-
Teoponordeckas CyTHUKOBAsA, criyxba
KOCMWMECKUX UCCNeNOBaHWA, QA CLo085/4 -
K35, TOOEUMHET CIWILUNOBES, TOCBUNRHES

22000 — 22855

Mopckas noasvkHas

22855 — 23000

PukcupoBaHHan

23000 — 23200

DUKCUPOBAaHHASR, ZodaUn# 27

137,175 — 137,825

Criyxba kOCMUHECKON aKcnryaTauum, Me-
TEOPONOrNHeckas CNyTHUKOBARA, NOABIKHAA
CNYTHUKOBAS, CIMyBa KOCMWMECKMX Uccne-
DOBANWR, ZUArjo088s/Es, /7OO8LUNKES

23200 — 23350 dvikcUpoBaHHas, BO3AYLHAs NOABYKHAs 137,825 —138 Seo)pof;';ﬁ:(gzc'g‘;riﬁ%gy:;a mae_
23350 — 24000 WKCMpoBaHHaH, noAsvxkHas KOCMWME CKVUX UCCNeNOBAaHWA, guacuoo834 -
24000 — 24890 DukcUpoBaHHARA, CyxONyTHas NOABYDKHAs K35, TOCEURKIS CIPINHUNOEES, 17O08UNHEST
24890 — 24990 Noburencckas, Nobutensckas CryTHUKO- 138 — 1436 Bozayumasa nogswxHas

Bas 143,6 — 143,65 Bosayumas noaswkHas, cryxda kocMu-
24990 — 25005 Cnyx6a cTaHaapTHbIX HACTOT M CUFHANOB 4YEeCKMX UCCne0BaHuA

BpeMenu (25000 klu) 143,65 — 144 BoaayuHas noaswkHan
25005 — 25010 CriyxGa CTarBapTHLIX HaCTOT ¥ CUTHANOB 144 — 146 Tlo6uTenscras, mobuTensckas ClTyTHKOBAs

BPEMEHWN, CYHDZ KOEMLSECKLN LECIETO- 146 — 148 on

Py — KCUPOBaHHas!, NOABIDKHAS
25010 — 25070 MKCHPOBAHHAR, NOABIKHAS 148 — 1499 vkeupoBaHHAA, NOABWKHAS, NOABKHAS
25070 — 25210 Mopakas floAB/okHas 149,9 — 150,05 ?!ly;:mzzﬂcnymuxoaaﬂ paavoHaBura
25210 — 25550 DrkcpoBaHHasi, NOABWKHARA ’ ’ LMOHHAS CNYTHAKOBAS '
25550 — 25670 PapvoacTporomireckas 150,05 — 153 DVKGUPOBaHHAs, NOABIWKHAS, PAANOACTPO-
25670 — 26100 PaanoseupTensHas HOMWMECKas
26100 — 26175 Mopckas noaswkHas 153 — 154 DuKCUPOBAHHAS, NOABWKHAS, EL/70MO23-

26175 — 27500

PrkcupoBaHHas, NOABWKHAs

IIEDBHET CIYROD METIEQONIO2UY

27500 — 28000

BcnomorateneHas criyxba MeTeoponorum,
uKcMpoBaHHas, noABvKHas

154 — 156,7625

PukcupoBaHHas, NoABKHAS

28000 — 29700

Noburensckasn, MobuTens>ckan CNyTHUKO-
Basi

156,7625 — 156,8375

Mopckan noaswxkHas (curHanst 6eacTeunn
1 Bbl30Ba)

156,8375 — 174

PukcupoBaHHas, NoABwkHas

29700 — 30005 PurkcMpoBaHHas, NOAB KHAs 174 — 223 PapuoBelLaTensHas
223 — 230 PapvoBeunTenoHan, @unctioosa/#as,
My TOOGUNRK ST
30,005 — 30,01 Criyxba KOCMUHEeCKON 3KCyaTauuu, k- 230 — 235 PvikcMpOBaHHas, NOABIMKHANA
3222:5:22;; gg{::ma"' CrywGa KocMu- 235 — 267 DUKCUPOBAHHAR, NOABKHAR
30,01 — 375 PukcupoBaHHas, NOABKHASA 267 — 272 %%‘52: ;/ZH;E,}?;?;%;”M) 7
375 — 38,25 DUKCUPOBAHHKARA, NOABWKHARA, OFOLOFC7I00- 275 — 273 Cry%6a KOCMIMECKO SKCnTyaTaLym,
SOMYSEAZT (DUKCUPOBAHHAS, NOABIKHAS
38,25 — 39,986 PukcupoBaHHas, noABKHAA 273 — 312 DUKCHPOBaHHAs, NOJB IDKHAS
39,986 — 40,02 PvkcMpoBaHHan, NOABWKHARA, &Mz -
KOCIMUY SECRUN LCCTECOESS UL 312—315 ?;;;;22;2:2"' NOABWOKHAR, FOORUNHET
40,02 — 40,98 PukcupoBaHHas, NoAB KHARA 315 — 322 DrkCHpOBaHHas, nons a
40,98 — 41,015 VKCUPOBAHHAR , NOABWKHAR, CAHDZ -
A,“.””p%,””* UCC//ngBZHHJ 322 — 3286 S:;%Z%?(Z:Haﬂ' NoABWKHAA, PAANOAcTPO-
:1’01 ‘Z;_ 44 gig:pgsz::::' :gnzm:: 328,66 — 3354 BoaayuHas paavoHaBUraLMoHHas
47 — o8 Panuol::a eu;aTem;Ha: 3354 — 387 SvkcupoBaHHasn, NOABWKHAS
68 — 74,8 dukcupoBaHHasi, noaBwiHas 387 — 390 g‘;fm%ig‘;”a“' MOABIOKHASR, NOABIKHAS
748 — 752 Bo3ayusas panvoHaBuraumoHHas 390 — 399,9 durcupoBaHHas, NoABMKHas
752 — 875 vkaupoBaKHas, NoasuKHan 399,9 — 400,05 MopBWKHARA CRYTHUKOBARA, PaaNOHABUra-
875 — 100 PaavoseupTensHas LMOHHAS CIYTHUKOBAS
100 — 108 PapuwoBeugnTtensHas
108 — 117,975 BosayumHas paanoHaBuraumoHHas

Npononxexue cneayer)
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140YA10. BuictpogeicTBylo-
uwue onepayuoHHble ycunuTenu
C NOBLILLIEHHOW CKOPOCTLIO Ha-

Puc. 22 1

I

Kn

pacTaHusi BLIXOAHOTO HanpshkeHUst U
ManbiM BpeMeHeM YCTaHORMNeHus . Bbl-
NycKalTCsl B KPYTfIOM MeTanfiocTek-
nsaHHoM kopnyce 301.8-2 (puc.14a).
Crpyktypa OY nokasaHa Ha puc.22,
a OCHOBHbIE NapameTpul — B Ta6n.6.
LlokoneBka U cxema BKAKOYEHUS Npy-
BeAeHbl Ha puc.23.

Puc. 23
DA1 K140YL10
Bx- Hz& > lour L Bbix
Bxed—3 | 8c1 100
NC
nefl R1, R2 27k
5 K1
NC R2
+y |7 +Un
4
Yp—>Un

140YAQ11. BuictpopencTeyoumne
onepaLuoHHbIE YCUUTENWU C NOBbi-
LIEHHOW CKOpPOCTbLIO HapacTaHusi Bbl-
XOAHOTO HaNpsPKEHUs U MafnbiM Bpe-
MeHeM ycTaHoBneHusi. o cxeme aHa-
norvwyHbl K140Y[10, Ho popaboTka
CTPYKTYpbi NO3BOAIUNA yBENUYUTL Obl-

Ta6n. 6 /A CTpogevucTeue U NOBLICUTL YCTONYU
MapameTp yaio ya11  |yai12 (1208); va13 (1301); va14 ya17 ya1s
(1101) 1,5% l 15+ (1408) [ A B

[KoadbdbuumenT ycunenus (Ky)-10° 50 25 50 0,01 50 200 | 120 50

Rosdnbuunewr ocnabneHus cuHpasHoro 70 70 70 110 85 110 80

curHana (Kocc), AB

Hanpsokenue cmewenns wyns (£U.,), mB 5 10 6 0,05 2 0,08 | 0,15 10

[TemnepatypHbii apend U, (AU, JA), kBFPC 50 50 5 6 0,5 15 1,3 1,5

BxogHon Tok (I.,), HA 250 500 10 50 0,5 2 4 12 1

Pa3HocTL BXOAHLIX TOKOB (Alg,), HA 70 200 6 28 0,2 0,2 3 5 0,2

YacToTa eaurnuHoro ycunexus (f,), MMy 15 15 0,2 1 0,006 0,3 0,25 2,5

MaxkcumannHoe BxoaHoe anddepeHum- 4 10 30 10 10

anbHoe HanpskeHue (Ugy o max)y B

Iﬁaxcumanbuoe BXoAHoe cuHbasHoe 16 +11 15 +10 +10 +15 10

HanpsxeHnB (Ugy cqmax), B

[MaxcumanbHoe Bbixoanoe HanpshxeHve 10 12 10 11 13 10 +12

(UBNX max)! B

ICKOpOCTb HapacTaHUA BbIXOQHOrO 20 20 0,03 08 — 0,05 0,1~ 2

Hanpsxenus (Vy), B/mkc

MakcumanbHbLIN BbIXOAHOM TOK (I, max)y MA 2

IMuHUManLHoe CONpPOTUBIEHWE Harpy3Ku 2 5 100 1 2 2

Ry min)y KOM

[Tok noTpebnenns (I,), MA 10 10 0,03 10,19 2 0,6 5 4

Hanpsikenns nuraumns, B %(5...18){ #(5...20) | #(1,5...18) | £(13,5...18) | ¥(5...16,5){ #(13,5...16,5){ £(5...16,5)

[TUn xopnyca 30182 | 3018-2 301.8-2 301.8-2 301.8-2 301.8-2 301.8-2
(238.16-2) | (2101.8-1) (2101.8-1)] (2101.8-1) | (2101.8-1)

Lloxoneska {puc.Ne) 23 26 27 32 34 36 40

[AHanor LM118 LM318 UA776 — LM308 OPA-07 LF355

Mpumeuanue: * — ynpaensowmwi 1ok (lg), MxA



Puc. 24

BOCTb. Bbinyckaiotcs
B Kpyrnom meranno-
CTEKNsIHHOM Kopnyce
301.8-2 (pmuc.14a) —
K140Y011 v npsimoy-
ronsHOM NNacTMacco-
BOM 238.16-2 (puc.24)
KP140Y01101.
Ctpyktypa OY noka-
3aHa Ha puc.25, a oc-
HOBHblE NapameTpbl

Puc. 25 Kopperqer
0t 50 (1) *h 7(3)
o [ fm §w hmn 726
m T Y 108 Y} 2x wislrr] |
77 V70 P '
- . xes
on 20 K - maa;
4 P2
q Z )
f."
vz 77
AR
L
3 [ ¥729

Lid
12
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Puc. 26
DA1 K140Y711 (1101)
2(3 6(9
Bx- &20) > louT! o) —) Bbix
¢ 34)
Bx+ ne |BU18)_|| €12200
I
ne =
ne [2€)
+U | 7(13) 3 +Un
4(5) v
u > -Un
R1, R2 27k

Puc. 27

K1409412, KP140YA1208

— B Tabn.6. Llokoneska v cxema
BKIIOMEHUS NpuBeaeH b Ha puc.26.

140Y12. MvkpomoLuHble one-
payvoHHbIE yCUNuTenwu ¢ perynu-
pyeMbiM TOKOM noTtpebnexus,
BHYTpEHHeh 4acTOTHOR Koppek-
uueit n 3awmnTol BLIXOAA OT KO-
pOTKOro 3ambikaHuwsi. Makcu-
MansHoe BpeMs, B Te4eHUe KoTo-
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Puc. 28

DA1 K140YAA125, KP140Y[11208

2 |D>

ncH

ouTF—— S B

5 R2 100k
NC
7 S U
Blen v 2
U 4 > -un
R1
| e |
| S

poro AonycTUMO KOPOTKOE 3aMbika-
* HWe BbiXxoga Ha obWuWiA nposod wnw
Ha OOWH W3 NOMNKCOB UCTOMHUKA Nu-
TaHusi — 5 ¢. Beinyckalotcsi B Kpyr-
NoM MeTannocTeknsiHHOM kopnyce
301.8-2 (puc.14a) — K140vYQ12 wn
NpsIMOYronNbHOM NM&CTMacCOBOM
2101.8-1 (puc.146) — KP140Y[11208.
Crpyktypa OY nokasaxa Ha puc.27.
Llokoneska OY u cxema BKMOYEHUs!
npvBeaeHbl Ha puc.28, a OCHOBHbIE
napametpet — B Tabn.6. Pesucro-
pom R1 3apaertcs ynpasnslowui ToK
yepes BbiBog 8 OY (Ig=1,5...15 MKA,
Ig max=200 MKA), Hanvwywe KoToporo —
Heobxogumoe ycnoewe pabotel OY.
ConpotusneHve R1 Bbibupaercs us
ycrnosuu:
- NpV NOAKMo4eHWn K Bbisoay 4 (-Up)
— R1=(|+Up|+|-Un|-0.7)/lg;
- NpV NOAKMKHEHUW K obiel Touke
MCTOMHMKOB NnTanusa — R1=(+U;-0,7)/1s.
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Tunosble 3aBUCUMOCTU kO3hULK-
€HTa YCUNEHUs, CKOPOCTU HapacTaHus
BbIXOAHOIO HanpsXXeHUs 1 4acToTbl
cpesa OY B 3aBMCMMOCTU OT ynpasnsi-
IOLLEro ToKa npuseaeHbt Ha puc.29. Ha
puc.30 npeacrasneHbl 3aBUCUMOCTU
HopMupoBaHHbIX SAC LymMOB U TOKa
WyMOB OT HYacTOTbl NPU Pa3NUYHbIX
3HaYEHUAX TOKA YNpaBneHus..

140Y013. MNpeuusnoHHble gudde-
peHuuanbHbIe yCUnUTenu NOCTOAHHO-
ro TOKa ¢ MOAYRSLME, yecuneHuem u
nocnegywwen gemoaynsuuen cur-
Hana. BeinyckaoTcs B Kpyrnom me-
TannocTeknsHHom kopnyce 301.8-2
{puc.14a). CTpyktypa OY nokasaHa Ha
pnc.31. Llokoneska 1 cxema BKnode-
HUS ycunuTens npueeneHs! Ha puc.32,
OCHOBHblE NapameTpbl — B Tadn.6.

140Y[114. MNpeunsnoHHblie onepauu-
OHHbIE YCUNUTENU C Marbim Hanpsxe-
HUEM CMEeW|eHUs U HU3KUM Temnepa-
TypHbIM Apeidom, YTO no3sBonser B
6onbwnHCTBE Cny4aes UCKNoYUTL 6a-
NaHCUpPOBKY Hyns. BebinyckawTtca B
Kpyrnom meTtannocTeknsaHHOM Koprny-
ce 301.8-2 (puc.14a) — K140YQ14 n
NpsIMOYronbHOM nNNacTMacCoOBOM
2101.8-1 (puc.146) — KP140Y[11408.
Crpyktypa OY noka3sana Ha puc.33,
LLOKOMNeBKa MU CXeMa BKMIOYEHUs — Ha
puc.34, ocHOBHblE NapameTpbl — B
Ta6n.6.

140YA17. MNpeuunsnoHHble onepauu-
OHHble yCUNWUTENU C ManbIM Hanpsxe-
HueM cMmelleHus, Gonbism koaddu-
LIMEHTOM YCUMNEHUS U BHYTPEHHeN Ya-
CTOTHOW Koppekuuen. Boinyckarotcs B
KpYrnom MeTanfiocTeknsiHHOM Koprny-
ce 301.8-2 (puc.14a) — K140YQ17 n
npsAMOYronbHOM MNMNacTMacCOBOM
2101.8-1 (puc.146) — KP140YQ17.
Crpyktypa OY nokasaxa Ha puc.35,
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140Y018. YHuBepcans-
Hble onepauUUoHHbIE yCu-
nvTenu ¢ noneBbIMM Tpax-
s 3ucTopamu Ha Bxofe
NC R110...20K BHYTPEHHEN 4YaCTOTHOH
Koppekumnen. Beinyckatot-
Cs B KpyrnoMm meransno-
CTEKNAHHOM

301.8-2 (puc.14a) — K140¥YQ18 v nps-
MoyronbHomM nnacrmaccosom 2101.8-1
(pnc.146) — KP140YAA18. CrpykTypa
QY nokasaHa Ha puc.39, Lokoneska
M CXxema BKMYeHUs — Ha puc.40,
OCHOBHbIE NapaMerpbl — B Tabn.6.

Kopnyce {(Mpoponxenne cneayet)

Bapucrtopbli

Yacron npuynHon Beixoda U3 cTpos anekrpoobopyno-
BaHWA ABMIAETCA Hanuuue B CeTH UMNYNLCOB NepeHar-
psxeHunsa. Ouy MoryT 6biTb Bbi3BaHb! 3M1EKTPOMArHUTHBI-
MU NoMexXamu, CBR3AHHLIMKU C FPO30OBLIMU pa3paaamM,
KOMMYyTaLuel MHOYKTUBHBIX MU €MKOCTHbLIX 3MeMEHTOB
uenen, a Takke nepexodHbiM1 nNpoLeccaMn B ANMKHbLIX
NNHUAX.

Puc. 1

MpwuHuMn gencTena Bapucropa Becbma npoct. Bapuc-
Top BKMIOYaercs napannensHo saliviiaemomy obopyno-
BaHuo (puc.2). B HopMmansbHoM pexume (Mpyu OTCYTCTBUN
MMMNYMbCHBIX HaNpsXXeHWiA) TOK yepes Bapuctop npeHeb-
pPEeXMUMO Mar, U BapuCTop B 3TUX YCMOBUSX NpecTaBnsaer
coboit nzonatop. Kak TonLKo HanpspkeHue npesLilLaeT on-
pefieneHHsLIA Nopor, BapucTop Pesko yMmeHbLIaeT BHYTPEH-
Hee CONPOTUBIEHUE, LWYHTUPYS 3alUMLLAaEMYIO Lenb, TeM
cambIM 3alUMILan ee u paccenBas MOrMOWEHHYI0 3Hep-
rvio B Buae tenna. B atom cnyyae Yepes BapucTop kpar-

KOBPEMEHHO MOXET NpoTeKaTb TOK, [OCTUraroLmn
COTEH UMM ThiCAY amnep. Tak Kak Bapucrop maro-
MHEPLIMOHEH, MOCe raleHus nMnynsca HanpsxeHns
OH BHOBbL BOCCTaHaBneaet 6ornblioe ConpoTuene-
Hue. Takum o6pasom, BKKOYEHMe BapucTopa napar-
nenbHo anekTpoobopynoBaHMIo He BIMRET Ha ero pa-
60Ty B HOpMarbHbIX YCMOBUSIX, HO “cpesaer” uMmnynb-
Cbl onacHoro HanpshkeHus (puc.3). Yem Bonee Obic-

-2

-4

TPOOERCTBYIOLLEV ABNAETCA 3alumuLiaemas Lenb, Tem
MeHbileh eMKOCTbIO fomkeH obnafars BapucTop.

WcTounnk

I

Ansa sawmtel 0bopyaoBaHns oT UMNYNbLCHBIX HaNps-
XEHUI NPUMEHSAINTCA BEHTUNbHBbIE paspsaaHukn, RC-ue-
nouku, LC-dbunerpel 1 1.4. OgHako Hanbonee ahdek-
TUBHBIM (U AelleBbiM) CPEACTBOM 3aLLUUTBI OT UMNYSbLC-
HbIX HanpsxeHwt nioboro Buaa sBNAETCA UCNOMbL3IOBA-
HUE HeNMMHeNHbIX NOMyNPOBOAHUKOBLIX PE3UCTOPOB, Ha-
3blBaembix Bapuctopamu. OTnuuurencHas 4Yepra Ba-
pucropa — CUMMETPUYHAR 1 PE3KO BbipaXeHHas Hemnm-
HenHan BonbT-amnepHas xapakrepucruka (puc.t). 3a
CYeT 3TOro BapuCTopbi NO3BOMAKT NPOocTo n ahdeKkTms-
HO 3allMiLaTh PasnuMyHbie YCTPOUCTBA OT UMMYMbCHBIX
HanpsXeHnn.

Vmneaanc Puc. 2
nomex ﬁ z o
Hanpaxenue
ceTn
Ue
BaP"cmpﬂﬂj SauinujaeMas
cxema
U, xB 20 Puc.3
15
‘ Be3 mapucropa
10
C BapHCcTOpOM
5 7/ T
— ~
9 0,0005 0,0010 90,0015 90,0020
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anﬁﬂM)KeHHH nponopunoHanbHoO UX

OcHoeHbiMu Napamempamu eapucmo- Taén. 1
POe Aenaimces: Uy B{Uupy, B] Upc, B
Uyn — knaccudmkaumnonHoe Hanps- [1g 6 8
XeHue (HanpsbkeHne npu onpenenen- | 15 9 12
HOM Toke). O6bIMHO nsrotoBuTeny Bapn- | 22 14 18
CTOpOB yKa3blBaKT HanpshkeHne Ha Ba- | 27 17 22
pucrope npu Toke 1 MA; 33 ; 20 26
Uspg — 3tbbekTusHoe (aevictayio- 3? gg g;
wee) nepeMeHHoe pabouee Hanpshke- =6 35 T
HUe; 68 | 40 56
Upc — nocTosiHHoe pabouee Hanps- | g2 50 65
XeHue; 100] 60 85
lmake — MakCumanbHas BenvunHa He- | 120 | 75 100
NOBTOPSIOLLIETOCS UMNYINLCHOTO TOKa (Tpe- § 150§ 95 125
YronbHow hopMbl, AnNMTensHoCTEIo 2 M, | 180 | 115 | 150
(bpOHTOM 8 MKC 1 criagom 20 MKC); 200 | 130 | 170
Wyakc — MaKCvManbHas 3Heprus, Ko- ;ig :gg ;gg

TOpYIO MOXET NOrNoTUTb BapucTop (B Te-
yeHue 2 Mc);

Puakc — MakCUManbHas MOLLHOCTb, KOTopYIo cnocobex
paccesTb BapuCTop;

Unaxkc.orp — MakCMManbHoe HanpskeHne orpaHuyenmns;

luakc.orp — MaKCMMarnbHbIR TOK OrpaHnyeHns,

Ciiom — HOMUHanNbHaR eMKOCTL BapycTopa (Ha vyacTorte
1 KMy).

BapucTopbi ycTaHaBNMBaIOTCR NapanienbHo 3ailyiaeMo-
My 3nekTpoobopynosanmnio. B cryyae TpexcdasHoi Harpy3sku
Npy COEAMHEHNN “3BE300I” OHW BKIMIOHAKOTCA B Kaxayto a3y
Mexdy ason U HenTpanbio, a Npy coeauHeswn “Tpeyronb-
HukoM” — mexay ¢haszamn. Hanbonee npegnodTurenbHoe
MECTO YCTaHOBKM BapuCTOPOB — Cpasy nocfe KoMMyTauu-
OHHOTO annaparta, CO CTOPOHbI 3aLMLLIaeMOMN Harpy3aku.

Buibop TvMna ucnonbayemoro Bapucropa ocyilecTanser-
Csi Ha OCHOBe aHanu3a ero paboTtsl B ABYX peXxuMax: B pa-
6oyem n B uMnynbcHom. B pabodeM pexume BapucTopa
no Tabn.1 onpenensieTcs rakoe knaccuukaumoHHoe Ha-
NpsHKeHne, ANs KOTOPOro MakcMManbHoe HanpsXkeHve Ha
Harpyske Hanbonee 6nn3ko K TabnuuHOMY 3HaYeHWio, HO
He NpeBoCcxoauT ero. Asanuns paborsl BapycTopa 8 UMNYIb-
CHOM peXxvMe COCTOUT B pacyeTe MakcMarnbHo MrHOBEH-
HOV aHeprun no ¢opmyne:

_Ptge
= oy
rae E — makcumanbHas MrHoBseHHas aHeprus, [k,
P — HOMUHaNbHas MOLLHOCTL Harpyskm, Br;
f — yacrtora nepemMeHHoro HanpsxeHus, Ny;
1 — KIMA 3awmaemoin Harpysku.

Takue pacyeTbi 0ObIMHO BLINOMHRIOTCA ANR HArpy30K B
HecKonbko kunosatT 1 Gonee. Ha ocHoBe nony4eHHbIX AaH-
HbIX BbIBMpaeTcs nogxoaswmni BapucTop. Bnonye ouesna-
HO, UTO BapuCTOpbl MoryT pabortatb npy nocnegosarenb-
HOM BKNtoYeHnN. [Mpy aToM Yepes HUX NpoTeKaeT OavuHaKo-
Bbii TOK, a ofLiee Hanpsxesne aenvTcs NponopuMoHanb-
HO COMPOTUBNEHNRM BKIIOMEHHbIX BapUCTOPOB (B NEpPBOM

Us B[U, 4, BlUpg, B| KNAcCMUKaUMOHHbIM HanpshkeHu-
270 | 175 | 225 | $M). B 3Tux Xe nponopumsx Aennics
300 | 190 | 245 | ¥ nornowaemas aHeprus. CrioxHee
330 | 210 | 270 | obecneuntb napannencHylo pabory
360 | 230 | 300 | sapuctopoB: Heobxogumo crporoe
390 | 250 | 320 | conapjenve Mx BOMLT-aMNEpHbLIX Xa-
430 | 275 | 350 | pakrepuctvk (BAX). 3Ta 3agava enon-
45:8 ggg 328 He paspeluuma npy nocnegoBartesb-
560 | 350 | 460 | HO-NapannensHom BKIIOMeHWU, T.e.
620 | 385 | 505 | BapucTopbl nocnefoBaTenbHo cobu-
680 | 420 | 560 | patotcs B cronbui, a cronbul coegn-
750 | 460 | 615 | HswoTCs napannensHo. Mpu atom ny-
820 | 510 | 670 | Tem nopnbopa BapucTopos obecnedun-
910 | 550 | 745 | pajor cosnagenve BAX cron6os sa-
10001 625 | 825 | pycropos. Tak nocTynaroT npu co3na-
1100 | 680 | 895 | ..y MOLLIHbIX BLICOKOBOIBTHLIX OoFpa-
1200 | 750 | 1060 _ N

HuuuTEnewn nepeHanpsikexnun (OMH).

Puc. 4

HYun U NpAMOYronLHbIe BAPUCTOPL

TounocTb: K-10%, M-20%
KnaccugukauvoHHoe HanpshkeHue
Tun ynakosku

SIOV- CN1210M4 G
Bapucrtop —T—— _[
Tuvn sapucropa (CN,CU, B25 v ap.) |
Pasmept!

LR f:w‘f‘m ;
e - W
-
Puc.5
IuckoBble BapucTopbI r
SIOVS 14 K250 g_i S6
Bapucrop

Tun sapucropa (S, SR)

[OvameTp Bap1CTOpPHOro Ancka
TounocTb: K-10%, M-20%
KnaccuchukauvoHHoe HanpshkeHue
Tyn ynakoBku

Tun dopmoBkM BLIBOAOB




Tabn. 2

Napamerpmt Yun HnckoBbie ABTOMOGHNLHLIE
CN [ cu S | sR CN-AUTO | SU-AUTO| S-AUTO | SR-AUTO
MmnynecHbtii Yok (8/20 mKc), KA 1.2 10 1 2
Mornoupemasn axHeprus, Ix 23 410 12 25 100
CpegHas pacceviBaemas MOWHOCT, BT 0,25 1,0 0,03 0,2
Bpewms cpabatbiBanua, He, He Gonee 0,5 10 25 0,5 10 25
Pabovas TemnepaTtypa, °C -565...125 -40...85 -40...+85 -565...125 -40...85 -55...125 -40...85
Trnopaamep 0603...2200 | 3225;032{ S05...820 | 1210;2220| 0805...2220 — S$07...820 1210;
1812; 2200
Tabn. 3
Napamerpit Ana Tsxenbix YyCrnoBui Bnoku KombGuHupoBaHHbIa
B25; B30; 40; LS40 B60 B80 PD80 E32 SHCV-SR1, SR2
MmnynecHelid Tok (8/20 MKc), KA 40 70 100 100 65 1
Mornowaeman aneprus, Ox 1200 3000 6000 6000 — 12
CpegHaa paccenBaeMas MOWHOCTL, BT 14 1,6 20 20 — 0,03
Bpems cpabarbiBanua, He, He 6onee 25 25 25 25 — 25
Pabouas remnepatypa °C -40...85 -40..85 -40..85 -40...85 -25..60 -40..85
Tabn. 4
Napawmerp Twn BapucTtopa .
CNO0603 CN0805 CN1206 CN1210 CN1812 CN2220 CU3225 CU4032
Pa6ouee Hanpaxenue, B 4...14 4..25 4...60 4...60 4..95 4...60 11...300 11...300
Tok cpabaTtbiBanMa, KA 0,03 0,08...0,12 0,15...0,2 0,25...04 0,25...0,8 0,8...1,2 0,1..04 0,25...1,2
MNornowaemasn axeprua, [x 0,1...0,2 0,1...1,0 0,3...1,56 04...30 08...6,0 1,4...25,0 0,3...9,6 0,8...23,0
Tabn. 5
MNapawmerp Twun BapucTopa
SR1210 | SR1812 | SR2220 S05 S07 $10 SR14 $20 SHCV-SR1| SHCV-SR2
Pabouee Hanpsaxenne, B 4..14 14 4...14 11...460 | 11...460 | 11...680| 11...1100| 11...1100 14...20 14...20
Tok cpabaTtuiBanua, KA 025..04 0,8 1,0..12(0,1...04 | 0,25...1,2| 0,5..25{ 10...6,0 | 2,0...10,0 08 1,2
Mornoutaemas aneprus, Ox | 0,4...3,0 6,0 14...12,0(0,3...18,0( 0,8...36,0| 1,7...7,2 | 3,2...230 | 10,0...410 6,0 12,0
Turbl ¥ NnapaMeTpbl BapucTopoB
Tabn. 6 BonblUylo HOMEHKNATypy Bapuc-
Napawmerp Tun Bapuctopa TOpOB BbiNyCKaeT KOmNaHua
B32 B40 B60 B8O “EPCOS” (HOBOe HasBaHue —
PaGouee Hanpsxenne, B 130...750 | 75...750 130..1100 | 130...1100 “Siemens&Matsushita”). Ee npn6o-
Tok cpabaTbiBanus, KA 25 40 70 100 pbi UMET CUCTeMY 0603HaHeHMM,
Mornowaemas aneprus, x 210...800 190...1200 490...3000 660...6000 nokasakHylo Ha puc.4 u 5. OcHos-
Hble NapaMeTpbl BapUCTOpPOB
¢.Epcos npeacrasneHsb: B Tabn.2 n
Ta6n. 7 3, 8 Tabn.4 npueeneHb napaMeTpol
: SMD-Bapucropos, B Tabn.5 — na-
Napamerp Cepus, Tun BapucTopa paMeTpbl [UCKOBLIX BAPUGCTOPORB, B
STRAP PowerDisk Atterster Block Tabn.6 — napamerpbi 6noyHbIX Ba-
LS40 PD80 E32 pHCTOpOB, a B Tabn.7 — napamer-
Pabouee Hanpsaxerie, B 130...750 3000 6000 Pbi CMAOBBIX BApUCTOPOB Cnelnank-
HblIX TUNOB.
Tok cpabaTbiBanus, KA 40 100 65
MNornouaemMan aveprus, 1x 310...1200 6000 —_ (Oxonuanue cnepnyer)




Kynnio, nPOOAM, OBMEHAIO

Ana nybnukayuu 6ec-
nnamasix obbasneruld
HeKOMMepYyeCKo20 Xa-
pakmepa o0 nokynke u
npodexe paduodemaned,
bbimosol u peduomobu-
mernbckol annapamypesl,
UX MeKcm MOXHO NPUCbi-
nams 8 ntcbMe o edpe-
caMm: 119454, 2.Mockea, a/st 37 unu 220095,
2.Munck-95, a/a 199, nepefaearte no Tene-
oy B MuHcke (017) 223-01-10 nnu yepes
E-mail: rm@radio-mir.com
WWW: http://radio-mir.com

Kynnio paguwonpuemumnkn P-399A unn P-16001,
kaGenu ynpasneHus k P-1600 n so36yautesnio “fla-
3ypb!, paguoctaHumu “Mukpon”, “Aapo”, “AcTpe6”.

Mensto namne [Y-72 va -811.

453265, bawkoprocrtaH, r.Canaear-15, a/s 6.
Eerennin, RAQWD.

Ten. (3476) 33-09-19, 8-917-785-7603.

Mponam MukpocxeMbl 74LSxxx, 74HCxxx,
KP140Y[1708; TpanancTopbl KT840, KT812, KT838,
KT945, 11210; Tupucrtopel T160, MMT80 1 aHano-
rm Semikron SKKT48/14H1, T4-63-8, T142-80,
KY202; cunoewie auoawbl; namnel 6P 111; pene
P3C-47, P3C-48, P3C-64; kongeHcaropul K53-4,
K53-18, K53-14; 6noku 3neKTPOHHOIo 3aXKuraHus
(ans ecex asTomMobunen C KOHTAKTHOW cUCTEMoNn
nomxura) 2C42-65, AlL40-13; GeckoHTaKTHbIe gaT-
umnku Baluf (BS516, 10 — 30 B, 300 mA).

Kynmo cueT4ukn umnynscos CU-241, CBM-21.

Mpu nepenucke npockba NpuknagbiBaTh KOH-
BepT C 06paTHLIM aZipecoM.

623780, Poccus; Ceepanoeckas o6n., rApre-
MOBCKMIA, kB.3anagHeii, 7 — 5. .

Ten. 8-904-163-4750.

Kynmo cxembt npuGopos 4-102, F4-18A, 112-54.
E-mail: uvabwbr@yahoo.com

Mpolly OTKIMKHYTLCR paguoniobutenei, ko-
Topble cobupanu MK “Cneuynannuct” n coxpanunm
CxeMbl n nporpammHos obecneverue (ROM-guck,
KOHTponnep auckosoaa Ha KP1818B193).

AnesTud Muxaitnoeuu.

E-mail: alevtin@nm.ru

Kynmo kHury P.CeopeHs “3nekTpoHuka war 3a
warom”.

Ten.8-029-7508328.

E-mail: colombina@tut.by

Mponam paguonpuemHuk “Bonua-K* 1966 r.
BbINYCKA C 3aNaCHLIM KOMNNEKTOM Nammn.

Kynnio opewkoebie n3onaTopbl (o 10 wr.),
NpUMeHABMbIE Nph uaroToBeHnn KB aHTeHH.

Ten. (e rMuHcke) 291-30-14, 8-029-331-31-22
(M06.). Opwit.

Nutepatypa UYSXE pns paguontobutenei:

- “UncbopmatimonHble auckeThl” (hopmar chawnoe
— MS-DOS) — perynspHO o6HoBnneMbie # Ao-
nonMsiemela bainel “Cnpasounnk DX-mena” (non-
Hble cnucku ocTpoeod no |OTA 1 HauMOHANBHBIM
“OCTPOBHBIM” AAMNNOMHBLIM NPOrPAMMaM MUPA; Bun-
nomuble nporpamMmel DXCC, WAZ v T.4., adpeca
QSL-610p0o pa3sHbIxX CTPaH; CBEAEHWS MO UCTOPUK pa-
auonobuTenbckoro ABuxeHus u 1.4.), “Uctopun”
(CBEnEHUR MO UCTOPUK ANEKTPO- K PAOUOTEXHUKM),

“Teoi nyTb B 3chup” (TEOpUS K NPAKTAKA ANA HaUK-
HaIOWMX KOPOTKOBONHOBKKOB MO NOATOTOBKE K caa-
e KBanuMKaLUMOHHOIo 3K3aMeHa);

- kruru “fluctas crapeie “Call Book” n He Tonk-
ko...", “Namatu VEBJO/UBSBK”, “MNamsTtn UTS5AB”,
“CPT B YkpaunHe (xpoHuxa)’;

- komnakT-aucku (opmar cdaitnos — pdf) ¢ pain-
namu 6powiop, ebliweawux 8 1999 — 2005 rr.
“Ero noswieHoit — RAEM”, “3apoxgeHue u pas-
BUTHE pagnonioBUuTenbckoro ABMKeHNs (Ha Tep-
putopun Gmewero CCCP)”, “UcTopus ogroro
SOS”, “USWF — nartpuapx DX-meHoe CHI™,
“Haw UDXC”, “Uctopus paseutus paguoniobu-
TenbcTBA U paguocnopTa B YkpauHe”, “Haw nep-
Bbill paguoniobuTens”, “Paguoniobutenn — Yep-
HOGbIN0O”, “UcTopus paguoniobutenbcrea Bo
Jlbeoee”, “Y uctTokoB MupoBOro paguoniobutens-
ckoro aeuxeHus”, “Papguoniobutens — pagauct
nereHzgapHoro paseeguuka” u “Paguomoburtenn
— KTO ecTb KTO!”".

3aka3sbl HaNpaBnATe No aapecy: YUnusHy feop-
ruin Aptemosud, a/st 19, Jflbeoe, 79000, Ykpaua.

Ten.: (8 10 38 032) 2378180 (aom.), (+3 8 066)
2271425 (M06.).

E-mail: uySxe@rambler.ru unu uySxe@mail.ru

Mpopam pene POCA9 (21 wr.) u PACH0 (27 wr.),
namnel NY-746 (3 wT.), pasnuuHbie KBapiesble
pe3oHaTopbi.

420127, rKa3aHb, yn.akan.lMaenosa, 23a — 63.

Ten. (843) 571-23-80. Unbs.

Wiy cxeMy yecunutens “BeHetl” (MoxHO kcepo-
Konwuio). PaccMoTpio BapranTbl.

Ten. 8-029-3772393 (r. Musck). Muxawnn.

E-mail: mishanya-87@list.ru

Kynmo P-310, PIC, P-314, P-671, P-672, P-675,
P-720, P-871, P-873, P-319, P-321, P-327, P-371,
P-389, P-353, -P354, 6nok ctabunuaaium “Kanuhu”,
Tex. onucanus P-312, P-376, P-128, YM2, P-375A,
P-712, P-37501, P-326M, “I'panut”, P-318, P-673,
P-314, P-310.

Mpopam 2[1904A, KA203F, P-313M, P-311, B7-15,
pem. wnavrn YM P-140, peaykTtop MP-1M.

Ten. (Tynbckan o6n.) 8-9101648898 (¢ 9 no
21 MCK).

E-mail: tve@azol.net

Mponam Tparcueep IC-706MKI (BapuaHT gns
Eeponbi ¢ ¢ouneTpoM nutaHus OPC-639 ¢hupMel
Icom), umeiotiuit Moayns DSP u aea kBapuesbix
cuneTpa (FL-103 1 FL-223). Mpunaraiotcs opu-
rMHANbLHAR YNAKoBKA W [JOKYMEHTALIMA HA PYCCKOM
A3bIKB.

Ten. 8 (02334) 3-46-57 (r.2Kno6uH). BukTop.

E-mail: sd@safal.us

MpoRam TexHU-ECKYIO fokyMeHTaumo Haf 4-158,
4-102, 3-118, 3-117, 3-112, C1-55, C1-114,
C1-107, C1-65A, C1-103, C1-102, C1-114/1, pa-
anoctaHyuio “flen” (1P21B-3; 1P21C-4), B7-41,
B7-22A, B7-47, B7-36, U3-34, a Takxe XypHanst
“Paguo” (1980 — 1991 rr.), “Pagmnommup” (2002 r.),
“CxeMoTexHuka”, “PafimOKOHCTPYKTOP” u ApYryio
TEeXHWYECKYIO NUTEpaTypy.

455000, YenabuHckas obn., r.MarnuToropck,
OVYIC, a/s 247.00. Eerexuni.

Ten. 8-912-805-19-50 (MTC).

E-mail: vmkss@land.ru

Kynmio navenbku k namnam FU-76, eepHbep
oT P-326, keapubi Ha 5084 n 5085 «i"y, BM sonet-
meTp BK-26 wnn B7-15.

Ten. 8-960-837-5550 (r. TonbsaTTH). AneKcaHap.

Kynmio TexHu4ecKyio JOKYMEHTALUIO HA Pano-
NpUeMHUKK 1 paguocTaHuuu “Kanuna”®, “Kpot”, KB-M,
YC-3, ¥C-9, P-250, P-253, PI1C, P-310, P-311,P-312,
P-313 (0o 1959r), P-314, P-323, P-326, Pb (40), PCB,
A-7,“Cesep”, 5CI-2 (3), 10-PT, a Tarke nonHoeie KoMmn-
nekTbl XypHana “Paguo” (1955 — 1957 rr)

433513, YnbsHoeckas obn., rAuMuTpoBrpag,
yn.3anagnas, 1 — 10. K0.0O6Hocosy.

Kynnio npuHU#NManbHylo CXeMy W rotoeoe
YCTPOWCTBO ZiNA OTnyrueanus cobak.
Ten. 8-915-869-51-59. Urops.

Kynno akkymynstop 10HKI-8.
Ten: 8-916-01-00-156.
E-mail: Oberst41@bk.ru

Kynmo namnbl Y-74B6.
Ten. 8-903-539-0823. Taxup KyTyes.
E-mail: rz3dr@bk.ru

Kynnio mauthl ans aHTedH (10 — 21 M, xena-
TenbHo B C.-lNetepbypre).
E-mail: dron197@yandex.ru

Paguonio6utens Morunesa, HyXXHa NOMOLYb,
OT30BUTECh.

652100, n.As, yn.YkpanHckas, 64. Buktop Cu-
aenbues.

E-mail: RZOUF@KEMTEL.RU

Mpopam xypHane! “Paguo” (1959 — 1993 rr),
“Papguoniobutens” (1992 — 1994 rr.), "MoTto”
(2001 — 2007 rr.).

Tern. 8-9511782448. AnekcaHap.

Mposam ontom (3a 20000 py6.) uameputenb-
HYl0 annapartypy (C AoKyMeHTauumein) u gpyrve fe-
Tanu — reHepatop '5-54 (Hapa6otka 10 wacos),
ocuunnorpad C1-67 (Hapabotka 120 wacos), 4a-
crotomep 43-63 (HapaGortka 110 yacos), BONbLT-
meTp B7-13 ¢ BY ronoekoit ao 1000 Miu, namepu-
Tenb Bbixoga P-431/2 (HapaboTka 5 yacos), Ho-
Bbifi MynsTUMeTp MY-65 (4,5 pa3spsga), nonHbin
Habop ans cbopku undposoro pesepbeparopa,
KapMaHHbIM MynbTumeTp XB-868 (HanpsixeHue nu-
TaHnun — 3 B, paamepbl — 120x80x19 MM).

666702, Upxytckas obn., rKupeHck-2, kBapran
Coexo3Hbin, 37 — 3. B.CoNOMbIKOB.

Ten. (395-68) 3-25-79.

Mpoxam TpaHcueep “3dbup-M" (3aBogckan
cBopka, 1,83 — 29,7 MMy, ycunureris MOLWHOCTH
Ha 3-x namnax ['Y-50, Hoeas rapHUTypa u negans),
namny MY-81M, noneeoi nposog (120 m), kuno-
BOMLTMETP, OPBLIKOBLIE U30NATOPbLI (4 WT.), Npu-
emHuk “Degen 1103".

453121, bawkoprocTaH, r.Ctepnutamac, yn. Xy~
panbepaeiva, 144 — 34, M.[MpyaHukos.

Ten. 43-43-85 (fioMm.), 79174558704 (mo6.).

Kynmo keapuesbit punbtp ®MN201-215-01-
2400, PMY “Bonna-K®, “BypyH-1", pemwnaHru ot
P-399A, “Karpan”. .

Ten. 8-917-275-21-08. Ceprei.

Mponam TpaHcueep “BonHa” (3aBoacKoOro us-
rotoeneHus, 6e3 nepegenok, 1,6 — 29,5 My,
UMhPOBAR WKAN3, UMEIOTCH ONUCAHUE U CXEMA).

Ten.8-9059893146 (r.Buitck AnTairckoro kpan).
Cepreit.

E-mail: zumer-36@yandex.ru

Kynmo TAM “MunurpuM” unu nogoGHbIA.
Ten. 8-912-472-47-33 (cor.), 8 (35159) 3-20-95



(aom.). Banepu# Bnagumuposuu.
E-mail: ua9aht@rambier.ru

Kynnio uHankarope: AJT305 unu uMnopTHBEIR ana-
nor HO11310 (2 wT.), cxeMbl NEYaTHOMO MOHTaXa
NNaT 1 MHCTPYKUMIO NO HAcTpolke ocymnnorpaga
“Cara”, peauctopbl K3B-V conpotuenexnvem 100
MOM (3 — 4 WT.), 3NeKTpUHEcKyd CXEMY paauonpu-
eMHuka “iwmm 003" (MOXHO KCepoKonwuio).

222518, benapycbk, Munckas obn., r.bopucos,
yn.M.fopekoro, 102 — 54.

Ten. 76-01-49. Bacunuit NeTpoeuu.

Kynnio BY renepatop ¢ ananasoHamu 4actoT oT
150 go 300 kl"y; manomotwHeIR TpaHcgopMartop
TAM217, TAMN218 wnu TAMN226; MoHTepckui Te-
necoHHeIR annapar TA-5114; kuury A.U.Baoeu-
KuHa “3anuMaTesibHbIe 3NeKTPOHHLIE YCTPORCTBA”.

181350, Fckoeckas obn., r.Octpos, yn.Mpwuro-
poaHas, 10 — 33. B.puropbesy.

Npogam ®3M215-3 (2 wr.), PAIM215-1 (1 WT.);
KkBapubl Ha 215, 216,851 213,15 klu.

640004, r.Kypran, yn.Nandgmnoea, 7. AHaTonui.

Ten. 961-749-74-57.

Kynnio BapuomeTp Ans yCUNUTENs MOLWHOCTH
(NON3yHKOBbIA, CPEHNX Pa3mepoB), HOBLIA BEpHL-
ep oT P-311, #oeble namne IY-29 (10 wt.), BOXOKeH-
Hble kepammuHeckmne kaTywku ot P-105 (10 wr.), 3a-
BOACKYIO KepaMudeckyo navesibky ans IY-74B6.

Ten. 8-918-566-31-72. Bnagummp.

E-maii: wlad-8imc@mail.ru

Kynnio He nepefenaHHbii paguonpueMHuK
P-326M (c nnombBamu), kenatensHo c “3unoMm”.

Ten. 375-29-7508328.

E-mail: post2002@tut.by

3akaxy naroroeute TIM “Munurpum” (vnu no-
£1064ki111) B NPOhECCHOHANBHOM UCNONTHEHNM.
Ten. (35159) 3-20-95 {fom.), 8-912-472-47-33 (m06.).

Mpogam xypHane! “Paguo” (1985 — 1987, 1989
— 1993, 2004 — 2007 r.), “B noMowb paamosnio-
6uren”, paguoaeranm.

413111, Caparoeckas obn., r.3urensc, yn.Onec-
ckasn, 83 — 23@. B.CtenaHos. .

Kynnso xypHane “Paguoniobutens” Ha CD-gucke
(penaKkumonHbin Bbinyck 2007 r.) u BymaxHbie Home-
pa c 1991 no 1999 rr., “Paguoamatop 3a 14 ner”,
“Pagnocxema” NeNel — 3 3a 2008 r, “Paguommp”
NeNe3 — 6 3a 2001 r.; pryTHO-kBapuesyio namny FNPK-
4 (npuMmeHseTca B MeanumHe, 5 WT.); Tepmoconpo-
tuenenue CT3-19 (o1 3, 3 ao 15 kOMm, 8-10 wT.).

Mpoaam unn o6meHso hoTopeancT NNeHou -
Hblid [1P-BLL-50 ans uaroToBNeHUs nevaTHeIX Nnar,
NPO3paY4nyHd NNEHKY AN5 N3roToBNeHUs hoTowab-
NOHA NeMaTHbIX NAAT, KBapLbl, M/CXeMbl, TPaH3u1C-
Topbl, ONTPOHLI ¥ Ap. (CrMCcok NucbMoM), “Cnpa-
BOYHUK paguoniobuTens-koHCTPykTOpa” noa pena.
PManununa, 1973; kiurn P.CaopeHs “3nekTpoHu-
Ka: war 3a warom”, 2001 r.; U.lWenecropa “Pagno-
noéuTensm: nonesxbie cxembl” (1 — 6 BbINyCKK);
Bopucosa u OrpsweHkoea “Kubiit paguonio6u-
Tenb”, 1966 r.; 150 kHUr u3 cepum “Maccosas pa-
AnobubsanoTeka” (CNUCOK NUCLMOM); XypHank “Pa-
ano” ¢ 1946 r.; “Pagmoxob6u”; “Paavoamarop”; “Pa-
AMoamaTop-koHCTpyKkTOop”, 2000 — 2004 rr.; “3nek-
Tpuk" ¢ 1998 r.; “PaguokoHcTpykTOop” ¢ 1998 r.;
“MogenucT-koHCTPYKTOP” € 1966 1. w ap.

654040, r.Hoeoky3Heuk, yn.KnumaceHko, 34,
kopn. A, ke.3. U.lLUmapun.

E-mail: shii2008@pochta.ru

Mponam (Henoporo) komnnekT npubopoe Ans pa-
avoniodutens: cTabunmanpoBaHHbin 650k nuTanns
(5, 9, 12,0 — 15 B), apyxnonsipHeIi 6nok nuranus
0—15B, 13 A(CamcyHr), (TN (70100 k) n C-meTp,
unbpoBoi HacToToMep, ocunnnorpag C1-94.

CamoBbiBo3. boHyc — anemenTHas 6aza (muk-
pocxeMbl cepuid 155 u 174, TpaH3ucTopbl, MHAN-
KaTopbl, AaT4mkn Xonna, pene u 1.4.).

Ten. (496) 2-14-54-00.

E-mail: aitapea@mail.ru

Mponam nokymeHTaymio Ha C1-65, C-73, C1-55
u Y43-34; pagmoctaHymio Motopona-200, PI1Y “Ap-
ryc-2" (26.945); 2 kacceTHwka ot ueHTpa E-8800; ce-
Teeoi Tpaxcopmarop, 6riok TeMGPOB K AMOAHBIX M-
Heek oF My3. ueHTpa “Conn-900"; ronoBxu oF emgeo-
MarHmTochoHoB; BuaeomarnutTocoH “lapn 68*; asa
npueMHuka (6e3 kopnycos), Tenesusop “Kanwbp”.

Ten. 8-499-135-79-37, Augpen.

Mponam P-118BM3, kabens PK50-13-17.
Ten. 8-915-819-39-04 (euepom). Naeen.

Kynnio mukpocxembl K56171H2 unm K56 171H1
(1 wr), K1761ME12 (1 wr.), xypHansl “Paguo”
Ne4/1999, “Panuomup” NeNe3, 8/2002, Ne12/2001,
NeNe5, 12/2003, Ne9/2004, NeNe4-5/2005.

Ten. 8-029-8693835 (rHoeorpynok). Bnaaummp.

Mpoaam Tparcueep IC-756PRO3, namnb: [U-65,
duneTpel ®IM-035-500-3,1B, d3IM-035-500-6,0C.

WUy cxemy paguoctaHumm P-836 “UpTeiw”,
pem. wnavru k P-160M n “Nasypw”.

453265, bawkoprocran, r.Canaear-15, a/s 6.
Eerenwit, RAGWD.

Ten. (3476) 33-09-19, 8-9177857603.

Mponam (Henoporo) camogenbHble TpaHcuBe-
pbl Ha ananasoHb! 160 u 80 m, IM® Ha 500 kly
(3H, 3B), anoaw KA2002B n KA2002X, nans-m-
KOBbI€ U OKTANbHbLIE P3AKONAMNbI.

SMS: 8-910-5260553, Ceprei.

Kynno (goporo) Tex. onucavune k P-158, ak-
KymynaTtopHyto barapeto 10HKIU-14, rapuury-
py k P-158.

Ten. 8-916-0100156, Uropb.

Kynnio chotopeamncropsl CO3-1 (100 wr.), npn-
6op T/1-4M (3 wr.), wHgukatop 3UJT (3 WT.), kHuru
N.U.HectepeHko, A.B.)XKyxeeny ‘Beibepu aHTeH-
Hy cam”, B.A.HUknTUH “TeneenanoHHble aHTeHHb!
Ha BbiGop”, C.BuplokoB “YcTpoicTea Ha Mukpocxe-
max”.

-303030, Poccus, Opnoeckas obsn., rMueHck,
yn.J3epxuHckoro, 4 — 44, B.AnekceHckui,

Kynnio “mmnkpomasiukn” Ha 3,5 n 144 MCy ans
TPEHNPOBOK Y4aLMXCA NO CNOPTHBHOM paauone-
Nexrauum (“oxoTe Ha nuc”).

Ten. (8 r.flnga) 3-20-36 (aom.), 9-66-01-49 (mo6.).
Bukvop, EW4ACT.

Kynnio TenerpadHei Byxsonedarawmn anmna-
par, TenerpadHbI annapar, TenerpacHbii annapar
Bogo, Tenerpacmbiit annapar Mopae; TexHuky, ces-
33HHYIO C KWHO — WKOMbHLIA KMHONPOEKTOP, 16-MM
KMHONPOEKTOP, WKOSIbHLIE KUHONNEHK W T.4.

Ten. 8 (916) 869-23-54, Bnagucnas. -

E-mail: vdevelopment@rambler.ru

Kynnio kHury Ahsexbepra v gp. “KopoTtkoson-
HOBbIE aHTEeHHb!”, 1985,

Ten. 8-916-059-3003.

Email: moguotv.mikhail@gmail.com

Paguomup. My4wime KOHCTpyKUuu. Boinyck 2.
|
!

Myuuve

Pagnomup

HOHCTPYHLIANA

Buinyen 2

Kuwra npezctasnser coboit cbopHuk crated, orybnu-
KOBaHHbIX B Pa3HbIe roasl B XXypHane “Paguomnp. KB n YKB”
W 3aHOBO OTPEJAKTMPOBAHHBIX ANS AAHHOTO W3AAHMA.

B sminycke npusedeHsbl CXEMBl W OMMCAHUA YCTPONCTB,
Uchons3yeMule paguoniobutensmu ans nposeaenns pa-
[MOCBA3EN B AMANAa30oHaX KOPOTKNX U YNETPAKOPOTKMX BOMH.

Mo nosoay npuobpereHns KHUr MoXHO 0BpalaTLCs B
penaxkumio no E-mail: rm@radio-mir.com, a Tarkxe 8o BCe
OpraHn3aLnmn, MeLMe KypHan “PaguoMup’ 8 po3Hny-
HoM npopaxe. MHdopMauus o HUX npuseaeHa Ha cTp.56.

Mpn NpuoGpeTeHUn KHUrM Yepes peaakumio ee cTo-
MMOCTL COCTaBNAET:

- ans xwrenen Poccum — 65 poc. pybned;

- ans xwrenein benapycu — 4900 Gen. py6ned ;

Mpasuna npuobpeTeHUs — aHanNOrMYHO appecHon
noanucke Ha XypHanbl 4eps3 pefakuMio.

Paawomup. Mlyuuwme koHCTpykumn. Buinyck 1.

Knura npeactasnser coboit cbopHwk crared, ony6-
JIMKOBAHHLIX 8 Pa3Hbie rofil B XypHane “Paguomup”
33HOBO OTPEAAKTMPOBAHHLIX ANS AAHHOMD N3AAHWS.

B Buinycke NpUBeAEHH CXEMBI U ONUCAHUS YCTDOWCTB,
MCMOMb3yeMble PAAVONIOGUTENIAMK B pa3nuyHLIX 06nacTax.

Mo nosoay npuoGpeTeHus KHUr MoxHO obpaluaTsecs 8
pegakumio no E-mail: rn@radio-mir.com, a Takke Bo ace
opraHu3auuu, uMelolme xypHan “Paguomnp” 8 posHuy-
Hoit npopaxe. NHdopmauus o Hux npusezeHa Ha cTp.56.

Mpu npuoGpeTeHnn kHurv Yepes peaakumio ee CTo-
MMOCTL COCTaBNRET:

- ans wutenen Poccun — 50 poc. pyBnei;

- AnA xutenei benapycu — 3900 Gen. pybnen ;

MpaBuna npuoBpeTeHns — aHanoruuHO appecHon
NOAANCKE Ha KypHANG Jepe3 peaakymio.



HOMEPOB XypHanos
B POCCUN: )
B Q00 “Anbauc-Kuura KTK”: 115533, rMockea,
yn.Hararuvckas, 4.6, av.1, oVl (ct. meTpo
“HararmHckan”),
Ten. (495) 258-91-94, 258-91-95, 258-91-96.
E-mail: abook@mail.ru, abook@inbox.ru
Ha paavopbiHkax: “‘LapnusiHo” (Mecto 13/A),
“MutiHo” (psg 1, konteiinep 17 u mecto T-8).

B OO0 “3KkcnoTpang’”:
(495) 660-13-87 (006.162),
(495) 660-13-88 (006.162).
E-mail: lili_55@rambler.ru

B marasunax paguoperanen ““AN n gQUN”
(eawHas cnpasodHas — ten. (495) 780-95-09):

- rMockea, yn.lMwnspoeckoro, 4.39 (C1. MeTpo
“fpocnekt Mupa” — paavaneHnas);

- r.Mockea, yn.Meana ®panko, .40, k.1, c1p. 2
(nnarg.Pabounia nocenok,

15 MuH. o1 Benopycckoro Bok3ana);
-r.Mockea, yn.Beroeas, 4.2;

- r.MockBa, yn.3emnsHon san, 4.34,

Ha YKPAWUHE:
B Kvese 8 pupme “Topm”,
ten. (044) 426-49-61, 426-49-62.

B KASAXCTAHE:

B dpupme TOO CM “ApryMmeHTi! n hakTbl.
KasaxcraH": 18n. 8 Anma-Are (3272) 50-22-60,
50-21-64.

B BENAPYCHU:

B MuHcke B Marasunax “Kumnra XXt sek”,
np.HesasweumocTty, 4.92, Ten. (017) 267-27-97
(ct.MeTpo “Mockosckas”)

n “Ino6yc™, yn.Bonogapckoro, 4.16,

Ten. (017) 227-30-67

/" [Npuo6peTeHue oTAeRLHLIX

Bbi6epume cebe sapuanm nodnucku Ha 2009 200!
Moanucka yepes rouYToBbie OoTAENEHUS

Paguomup
- anA xuntenei Poccun n crpad CHI (kpome Benapycu): 48996 — noanucka no
xaranory Arexrcrea “‘Pocnevars” (72370 — roqosas), 24169 — nognucka no karanory
YnpaBneHna ®epepannHokt noyroBou cBA3M “Moyra Poccun”, anexkypoHHbI ag-
pec noanuckm B INTERNET — www.presscafe.ru;

- ana xutenei Benapycn: 00137 (001372 — anA opraHusaumi) — noanmcka no
karanory PO “Benno4dra” “Fasersl v xypHans! Pecnybnukm benapycs” u yepes mockm Mux-
ropcotosnedaTm.

Pagnomup. KB n YKB
- AnA xutenen Poccun n ctpad CHIC (kpome Benapycu): 48924 — nognucka no
xaranory Arenvcrea “Pocneuarb” (71545 — ronosas), 10796 — nognucka no karano-
ry YnpasneHus ®epnepansHow noyroBou cBA3u “Moyra Poccun”;

- anA xurenen Benapycu: 48924 (489242 — nnsa opraHusaumn) — nognucka no
karanory PO “bennoyra” “Usgaxua Poccuiickon degepauun” .

Kpome voro, npeanpuaTua pernoHos Poccuum, a tarke GnvxHero n gansHero 3apybe-
XbR MOryT OhOPMHUTL NOANUCKY HA XypHans! “Paguomup”, “Paguomup. KB u YKB” vepes
OO0 “KopnoparusHas Moura” no renedponam: (495) 953-92-62, 953-92-02, 953-93-20.

BHumaHue! AgpecHan noganucka Yyepe3 pegakuuio

MoanucarbCa Ha MMelOLWLMECA B HaNM4YUM OTAeNbHBIE HOMepa XypHanoB, a Takke Ha nio-
60# Neprofl, Ha4MHaA CO CNeayIoLLEro NOCNe ONNarbl MecsLia, MOXHO Yepe3 peaakumio. Ans
3TOrO HYXHO ONNaTuTb HeobxoaMUMyto CymMmy Yepe3 CHepbaHk unm ohopMKUTL NOUTOBLIN NEpe-
BOf] HA HaW pacyeTHbIA cHeT. Tekyulne LieHbl NpUBeaeHs! B Tabnuue. B LeHy BknioYeHa aoc-
YaBKa XypHanos B OTAeNIbHOM KOHBepTe No agpecy noagnuMc4mka. Agpec noanucuuka, T.e. no-
YTOBbLIV MHAEKC, NONHLIA aapec, haMununio, MMs M OTHECTBO, @ TakkKe TOMHOE NepednUCneHne,
Kakne KOHKpETHO HOMepa Kakoro ua xypHanos Bul 3aka3siBaere, HEO6XOAUMO yKa3aTs @ 2pa-
e “HaznaveHue nnamexa’” npu onname yepe3 Cbapbark unu e epaghe “Ansa nucema”
npu onname noymosbiM nepesodom. Mpu ochopmneHUn noytoBoro nepesoaa B rpade Kyda
nuwercs adpec 6aHka, a B rpache KoMy — ece daHHbre pacd4emHo20 cHema lonyyamens.

\(crmeTpo TInowans HesasuenmocTw’). /) i oweHHbIM NNATEXOM KYPHAMbI He BLICHITAIOTCS.
MOXHO 3aKa3aThb CheAylol e HOMepa XypHanosB CTOMMOCTE 0AHOTO HOMEpa C NepechifKoM
foA Pauonmp Bal Komnetbrep Forsrs (boc. o) AN B APyt STy 1
2004 2—4,6—10 1—10 1—3,56—12 46 2900 90
2005 1,3—12 1,3 —12 1—4,6—12 50 3100 90
2006 1—12 — 1,4 —12 55 3300 100
2007 1—12 — 1—12 60 3600 100
2008 1—12 — 1—2,4—12 62 4500 120
2009 1—12 — 1—12 65 5500 125

Hawun nnarexHsie pekBU3UTLI

Ann xutenen Poccun u ctpad CHI (kpome Benapycu)
Monyyarens: OO0 “HTK Pagnomup”, UHH 7729568588, KMNMN 772901001,
p/c 40702810800010001390 8 OO0 KB “Arponpomkpeaut”, d-n LieHTpansHeii, r.MockBa, kopp. cuet 30101810500000000109, BMK 044525109,
Aapec 6aHka: 125315, rMockea, NleHuHrpaackuii np-1, gom 76, Kopn. 4;

Ana xutenen Benapycu

Monyuarens: YN “PNA”", YHH 190218688, p/c 3012524004882 B LIBY Ne524 OAO “ACE BenapycbaHk”, rMunHck, kog 795.
Agpec 6aHka: 220028, r.MuHck, yn.®uakynsrypHas, 31.

[nn yckopeHMA npouecca nony4eHUsA XypHaNoB 3aka3 MOXHO npogy6nposark no E-mail: rm-sales@radio-mir.com.
Bcsa unghopmalius — mam xe unu no meyi. 8 2.MuHcke (017) 223-01-10.

Xyptan “Papnomup”
E-mail: m@radio-mir.com
WWW: http://radia-mir.com

Yupeautens 8 Poccun Q00 “HTK Pagnomup”
CBuAeTeNLCTBO O perucTpauun NMiA NedC77-31068

o1 8.02.2008 1.

Fnaeubiit peaakrop Onbra CTpbhkankosa

Appec pepakuvin:

119454, Poccusn, r.Macksa, yn.KowTosiHya, 6-233.
Yupegutens B Pecny6nvke Benapyce WYY “PlA”

KoutakrHbie TenedoHbl:
8 Muncke (017) 223-01-10
8 Mockee (916) 302-24-39,
Agpeca gns nucem:
119454, P®, rMocksa, a/s 37.
220095, Pb, rMunck-95, a/a 199.

TpeboBaHus K rpadmeckum Marephanam peknamHoro
Xapaxrepa B 3/1exTpoHHOM Buae: CorelDRAW ao 10.0, Bce
wpnchThl B KpUBLIX; bitmaps 300 dpi; TIFF 300 dpi; CMYK.

"TIpUNOKUTE NevaTHyo KONKO.

Marepuans) 4ns nyGnkau IpUHYMAEIOTCS! B PYKONWCHOM,
MEYaTHOM Wt ANEKTPOHHOM BapnaHTax.

3a docmoeepHocme pexniemMHall u dpyeoll nybnukyeMat
uHEOPMaUUU HECYMm OMBemMCMBeHHOCMb peknamodame-
nu u eemopet. Miherue pedakyuu He scezda cosnadaem
C MHeHUAMU aemopoe.

© nYyyn “PNQ". Bocnponssenenve mMarepuanos Xyp-
Hana B nwobom Buge Ge3 NUCbMeHHOro paspelleHus
peaakuuut 3anpeweHo. Mpu BUTUPOBaHWM CEbiNka Ha
“PaguomMup” obasaTtenbHa.

OtnevaraHo B TuRorpagpun 000 “KpacHoropckas
Tunorpagun’, r.KpacHoropck, KoMmMyHaneHbi k8., 4.2.
Nognucano k nevatk 22.01.2009 r. dopmar 60 x 84 1/8.
Neuats agpcetHan. 7 neu. N. Liena ceoboanan.

3axas Ne 141. Twpax 4000 axa.



