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HAWA UH®OPMALUNA
PAgHOMAY

T 4srver R

WIETAHTE B HOMEPT 8 2007;

KB.JKB

[ATBL PAKITBE CObBITHH

Coobuga ‘mesi 0: 7-w wesnuoname 3-co pationa HRU no enopmusnon
paduonerencaynu {“ovome ka auc”); acesupuoi koupepenyus GARFC-07
ROCBRAUCUNOI BONPOCAM UCHOTHIORANUR TOUUMETLCKON PAOUOCER U §
VCTOBUAN MPEIRNNAUNNX cumvaynu, pafiome Ha 100UMC IbCAUY
Ouanasonax crcyuatbnmx paduocmanyui FASOARDE, DLINODAN.
GI BSHC p. EI BSIIC p u FVIDP; umocax pade sxeneduyuu BS71 na
Scarborough Reef — odny w3 cavsix gocmp  osainnx meppumopus no
cnucky DXCC. a6 ‘pucnun npayecea pasdera npeduccos nosseneic
paduocmanyuu Cepfiun u Hepnocopuu; peiviemamax npospavivn
Amateur Radio on the International Space Siation (ARISS)
M OHMECTHCROU PAUOCEATU HA M MCOVHAPOONOU K¢ CMUMCCROI Comantun
(MKC) na 31 was 2007 2. nauboice nonvisprmc y padosoco
Paouo BoGUmCIA Mpancuae pax

LIEY 3AHRKORB. U U210\, HHOUHEPBI
PATHOHOBREF.ILCKOTO IBHAEFIEH B KPBIVY

Huioempuposannwin pucekas o iauunameins movume wekoi AB
paduc casiu & Kpuivy,

1L LOATOITOTOB, UNSIN. HPHK APIEATLC KHI
HPHK HOWEFHIA

Omowx na nonywipuoy kvpopme & > Tpycaasey asmop cm imbu
PaIHOOUPAINI  men kN &Cmpedavu ¢
pasuonovumc vy punapnames

SOcmonpuusMHba

D\-INFO

Hud opuayus o QSI -wcncaxwcepan, noopovusie noumosnic adpeca
Pedkux paduocmanyuii 4 u< MencINepos, a marxce maoiuyu
AOCIMUNCCHUT VHGCMUUKOE dunasmon nposp i RO 4

THILFONEBE

Hpuscdenn Horoxcenun duniowns “Russian VIIF Trophy”.
“Haxooka™, “IRD 1 oineduncnue”, “Cnvinun-507. "60 1cm
Acmpaxanchony paduokan 2, “4wie napvea . “bpamus Bacnendc s,
“"Bamceaue veéawn” u Bsmokui apan”

ASHIMETIRO, RW3Y 7. COPERITOBATIA

Aarenoaph copeanosanuit na cenmaipn u oxkmabfips 2007 2.,
Horoxcenue copesnosanuin “Hewnuonam Kawwceso i o61acmu”, a
makxwe wpamiue umocu 2006 Furopean DY Contest CH/SSB
Scandinavian Activity Contest CW/SSB u CQ UT Contcst-2007

HPOTHO 3 HPONORTFIHHS 11\ kB

lpocnos ua cenmabpn 2007 2., courasaennnit na cepeduny vecsya
HU OCNOBC PCIVbmant & pansomes npocpavsm lonCap npu credyionpn
5% vownocmn

YCIOBUAY  WUHIEMA Thitbill V0T BOIERIHENUR QnmeNNs

nepedamuuna 100 Bm, scpoxmuocmes npu -wicworo kavecmau
3070, warkcusaibno npuserusas vacmoma (MIY) - 50

OM MARCUMAIBHO B0 SMOWHOU.

paouocessu

B.CHTOPOR, FUIS A, BCEMITPITLEM AITIEAPAEH B
AYPHALEOGROOR OF HIF WORED)

e dpoiimmie pekovienduyu no noow toueke k cicmeve “Beesupuni
MAUpamubG ¥Aprd1” U uCRoThI08ANNK VOSAMBY U UHMEPCCHNY
HOIMONCHOCIC L Nf COOCMARIACMBIX PAOUATIONMCHM WOl ClMeson
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IPAHCHBEP Y AFSL FTDX9000 CONTESI
O 30p OCHOBUMN R HRINE 1 RAPAVMCMPOR NOTY JAKAIHOO MPUIKE tee Pt
NPEOHA NANCHNOO QIR YCRCINO 0 vuacmus 8 copesnosamuoin ka B

B.PY hEAAHCKIY, ABLOLEHLPATOPDLL ILIABHOIO
AHANABOIN

Hpeoromenn ompabomanuwe cxenm armocenepamopos BY
AOTCHAHNN, uMeN e CMAtN IbROCMb
CMabu I ayuxe ATy GEYOOHOSO RUNPHAI CHA

GEWCOKY IO Yacmomu  u

B.LECE LIHL U\9E AQ. bE 3 “3BOIIA"

Hoopovioe onucanue aiocorRuCaOUeso no10coRoco uiwmpa na
ONCPANYOHHBIY YOUTUME TN, NOIROIXKMECIO NHO TN HUMb OMeHb VIKVR)
AOIGCY NPONVCRAUUA U COTBUOC ROJDETCHIE & N0 10CC 3AOCPICANUS.

LIFEMEEBED, FWIEF AL BS — $- IHALLAOHEEBITE
W AIPAHCHBEP HTPAMOLO IPFOLPASOBAHIS
Vlarocanapumunis mpancusep npeduasnaucn 11a pabomm
merespadon & duanasonax 160, 80, 40 1 20 v Yvacmaume tbnocme
npuemnuna — <0.8 ukB. wiupuna no10cs npanyerauus no vpoans
-6 0b — okoao 250 I'y. nooac.ienue wepaiouci Goko80i Ho 100 bl
oko1o 40 ob. emxoduas wownocms nepedamunura >/ Bm B
"t,lf{l"; yacmu cmamnu "I'Ilﬂ("t N ONNCANRUC OCHOBHOSD OT0OAA
MPAUCUBL A, 8 KOMOPOM OCYVIQECMBIACIMCR NPRMOC NPLOOPASO8ANLE
M OCHOBKUH CETCRYNA NPUNNANAC MY CHCRATI06, d MAKNKC Vil
cenepamopa n1aBnoco duandiona

TCOBOIB FUICC. CHIFEFE3AFOP AC TOEBE H MO LM T
STIPAR T HHSE COBPE NI HEBINME, HOBI T LABCKHM
FPAHCHBLEPONM C “HPTOBPASOBAHHE M BBEFP\"

ORORUaNNC ONUCAIUA. Y IVIE RO, IMUPOKOPHYBRUMONATHHON 8eDCU
CUNMCIAMOPA, BENOTHCHIO 0 HU COSPEMUHARY KOMM T¢ KMV IO

B BIPOBCKRH, RAIW L NCHOIHEE LD MOUHOCTH RAIW |

Mcuume s pasvwewgen ¢ scpmusabnost kopnvee “Mmi-Tower ™,
KOMOPHIL NOIGOIHCM APUMCHIML nduboice apdhexmuany o cucmemy
OXIAWCOCHUR TUMAN. AHOOUBI 10K numanud — sncwnnn, Cve wa
JOWINMEIs 61 108ACH! iy BKHIONAIONO JAKOHLRINE (10K, MO 30O 01U
ovecHeUmb HADCHHOC BKTOUCHUC N BBATOUCHIE | CMPORCmAa
PAIMOCODIINBE CHCMCMB JAIIUMBL 1A MR M 0 10K NUMAnis. @ maswe
M(‘Hnl'()l’ll\lh“-l I‘I'”R"l "pll l'(’"l”f.'l(t’""u C '"I l"lLllh't'I”lll

BAKOB B UIAC OMFHL 101 ILIF” AHTFHHBI
O0BbeMUBE aRMCUHN, PAccUOMPCRRBC 6 CMAMbe, N0 180 TR0M

vMenbhinme !l('(“\"”l’ﬂll'l(‘ COCNAs 1ROV K BY0IHO 0 (l)ll/)l"l“"l'l( nix

GUMERNN RO CPARKHCHUI € “KIdCCUNecKuMn” sepmuna ibbl gt

ULIVIAME 18N

IALURECT
Oi10p nQUNOICC UNMEPCCHWX WAMepPLa 106, Onyi IUKOGAHRIY 8
anpeaberta now pax wopraiog Radi « Commumeaton. QSI, CQ u CQ DL

AOCK\ ObLABILHUII
hecniamune odvas1cuns neKOM Ve pUCCROCY XApanmPa 0 Nokynke
npONANCE WU OHMENC  PAOUGTOLUMETBCKDT  annaApamyps u

padu maaen



MoanepHumnzaunsa Y34

“IOneKkTrpoH-104 crepeo”

(Npononxexnune. Hauano B NeNe6-7/07)

B xa4ecTBe akyCTU{eckux CUCTeM
HU3KOYACTOTHLIX KaHANOB MOXHO Npu-
MeHuTb “poaHble” AC. B cpeaHe-BbIcO-
KOMACTOTHBLIX KaHanax WUCNoNb3YKTCN
nbule nogxoaswme KONOHKU conpo-
TUBNEHveM He meHee 4 OM 1 MoLLHOC-
Toto 20...25 B (He kutanckux!). [luana-
30H BOCMPOV3BOAMMBIX MU YACTOT A0ON-
*eH bbiTe He yxe 150...18000 lu. lMa-
Gaputbl Takux AC 06bitHO Hebonb-
wwe. Ha 6asze auHamuueckon ronos-
kn 10MJ-36 (vnn ee coBpeMeHHbLIX
aHanoroB) MOXHO W3rOTOBUTL CaMO-
[ENbHYI0 akyCTUUECKYIo cucTemy ans
YKa3aHHOro 4acTOTHOrO AuanasoHa.
B atom cnyyae gocratoveH BHYTpeH-
Hu 06bem AC 6...7 n. Kopnyc usrorae-
nuBaetca u3 panepbi unu BN Tonwm-
How 15...16 mmM. BHyTpeHHee npocTpak-
ctB0 AC o06sa3atenbHO 3anonHueTcs
PLIXNBIM CNOEM OBLIMHOW MeauLUHC-
koun BaTbl. CTeHkn AC € BHyTpeHHewn
CTOPOHBLI MOXHO OKNeUTb NUcTamu no-
ponoHa TonwwuHon 15...20 mM. ITK
Mepul NO3BONAKT AONONHUTENLHO
ynyulWmMTL KAYEeCTBO 3ByKa

Il BAPUAHT

MOOEPHU3ALUUU YM3Y

3TOT BapuaHT MoOepHu3aumMu npe-
[yCMaTpuBaEeT TOUHO TaKylo Xe nepe-
Aenky TpaHcopmaTopa NUTaHus, Kak
¥ BO BTOPOM BapuaHTe. Ho 3a1o v Bbi-
xofHas MoLHOCTL Bynet Gonee Yem B
[iBa pa3a BbllWe, YeM B NEpBOM Bapw-
aHte. YM3Y no npeanaraemon cxeme
cnocobeH pa3BuBaTh MakCUManbHYH
MowyHocTb Ao 70 Bt Ha kanan. lNpas-
Ad. NPY NONBLITKE NONYYUTL TaKY0 MOLL-
HOCTb Ha Bbixoae bnoka nutanms bynyT
HabnopaTeCs 3HauUTeNnsHLIe "'Npocag-
KM~ HANPSXXEHWA U3-38 HEAOCTATOUHOU
MOLLHOCTU TpaHcdopmatopa NUTaHUA
(‘npocapku” He HabnoaawTen Ao Bbi-
XOAHOW MOLLHOCTY NpumMepHO 45 BT Ha
kaHan). Y1obbl nonyunTh OT ycunure-
N MAKCUMaNbLHO BO3MOXHYIO BLIXOA-
HYIO MOLLHOCTb, HyXeH Bonee mMoll-
Hbi TpaHcopMaTop NUTaAHUA

B MUPE OXUBLINX 3BYKOB

M.PbIHOEHKOB,
c.Cygo, Bypatua
E-mail: rma001@rambler.ru

+Unur (15V)
Puc.7 DA1 TDA1562Q -
c12
12345678 91011121314151617 C14
Usx. NK : : 10000 mk
C1 047 mk 1 Fcho DI eV
R m
Obw. 8x.NK Q:Bbﬁ:;(on
: ]
R |
o — GB. 10000 omk . C10...C11
'g_nz{zzafx 0000 mkx 16V |10mkx16V
I
100mk x 16V
DA2 TDA1562Q
Uax. MK 1234567891011121314151617 [C13
: Lch [ 1M
C4 0.47|mk L 0.1 mk .
06w, sx. NK 10{]22 Buixon
ZLI it . - MK
c5 f
047 mk C“7. ()

1
10000 mk x 16 V

Cxema 3100 BapuaHTa ycunurens
MOLLHOCTH noka3aHa Ha puc.7. Bxo-
abl “06w. Bx. K" 1 "O6w. BXx. MK" B
ob6a3aTensHOM NOpAAKE 333EeMNKAOTCH
Ha BbiBOAax 9 nnar NnpeaBapUTeNbHO-
ro ycunenusa A2 cOOTBETCTBYHOLIUX
KaHanoB. 3TK BecbMa NPOCTbLIE MEPDbI
€BOAAT K MUHUMYMY HanpsxeHve no-
Mex U PoHa NepemMeHHOro ToKa Ha
Bbixoaax YM3Y. 3OxpaHuposarts cur-
HanbHbie NpoBOAa He oba3aTentHO.
Kak noxasana npaxruka, 3To NpakTu-
Yeckn He 3MEHNET ypoBeHb hoHa U
NOMEeX Ha BbIXOAE YCUNUTENs, HO 3aT0
yBenuumBaeT TpyAOEMKOCTL MOHTAXa

Hexmopum HEAOCTaTKoM npeano-
XEHHOM CXEMbI SBNAETCA NPUMEHEHWe
ANEKTPONUTUYECKUX KOHOEHCATOPOB
6onbLuon emxoctu. Mpu ux oTCyTCTBUK
MOXHO MCMONb30BaTL NapannensHoe
COeAVHEHNE KOHAEHCATOPOB MEHLLIEN
emkocTu. Bes Bcakoro ywepba ana ka-
YecTBa 3Byka noaovayT KOHAEHCATopb!
yCTapeslmx TMNOB, Hanpumep, K50-12,
K50-16, K50-3, K50-20. OHut uMeroT He-
CKONbKO Bonblume pa3Mepsl, YeMm Co-
BpPEMEHHbIE, HO MECTa B KOpnyce ycu-
nuTeNs NPenoCTaToNHO, U C UX pasMe-
Lenvem npobnem He BO3HUKHET. Hyx-
HO TONBKO NO3a6oTUTLES, YTObLI MeTan-
nuyeckne Kopnyca NpUMEHEeHHbIX KOH-

>
10000 mk x 16 V

[eHCATOPOB HEe MMENU ANEKTPUYECKOro
KOHTaKTa C waccw ycunurens, u ybe-
OMUTLCA B UCNPABHOCTU CaMUX KOHOEH-
CaTopOoB Nepef UX YCTaHOBKOW B CXEMYy.

OcHoBYy ycunuTens MOLIHOCTU CO-
CTaBNAKT UHTErpanbHbie MUKpOCXe-
Mol Tvna TDA1562Q. Cxema Brove-
HUS 3TUX MUKPOCXEM COBCEM HE3Ha-
UMTENLHO U3MEHEHA NO CPABHEHWIO C
pPEXOMEHOOBAHHOM U3roTOBUTENEM.
HyXHO yuyecTb, UTO B pexume Makcu-
ManbHOW MOLLYHOCTM MUKDOCXEeMbI pa-
30rpPEeBaKTCA CUNLHER, YEM B Npeaut-
Ayuwmx cxemax. Noatomy ycTaHoBka
MUKDOCXEM Ha PaanaTop A0MKHa BbiTb
BhINoNHeHa 6onee TwarenwHo. lMNpo-
Bo4, NO KOTOpOMy nogBogUuUTCA Hanps-
weHue nutanua (15 B), pomkeH nmets
ceuenue He meHee 1,0 Mm? 1, No BO3-
MOXHOCTH, MUHUMANbHYIO Anuny. MNpe-
poxpanutens FU1 B BN (pirc.3) ana
3TOWN CXEMbI HY)XXHO B3RTb Ha TOK Cpa-
6arbiBaHuna 10 A. Ecnum Takoro npegox-
PaHUTENA HEeT, MOXHO napannenvHo
BKNIOUMTL 1Ba NPEAOXPAHUTENA Ha TOK
cpabarbiBanua 6 A. OHu 06s3aTensHO
AONXHL! BbITL U3 OQHOM NApPTUK

3101 YM3U paboraer B pexume Knac-
ca "H". MNpn BbIXOAHLIX MOLLIHOCTAX A0
20 Bt Ha KaHan WHTerpanoHbie CXeMbl
hyHKUMOHUPYIOT KaK 0BbluHble YM3Y.

8/2007



B MUPE OXXUBLINX 3BYKOB

Mpu Bonbluen BLIXOQHOW MOLLHOCTH
NCNONL3YETCA IHEPrta HAKONUTENbLHbLIX
koHaercaTopos C6...C9 ans ysenuue-
HUA BHYTpEHHEro HanpaXeHna NUTanna
MUKPOCXEM. YMEHbLIaTL EMKOCTU 3TUX
KOHEHCATOPOB HE CNeAyeT, TaK KaK Tor-
3 Ha HU3KOYACTOTHOM Y4YaCTKe 3BYKO-
BOrO Anana3oHa ycunuTenb He CMOXET
OTAaTb NOMHY0 MOWHOCTL B HArpy3ky
Mpu pabote ¢ 8-OMHON Harpy3kon em-
KOCTb 3TUX KOHAEHCATOPOB MOXHO
YMEHbLUMTL BABOE, HO U MaKCUMansHas
BbIXOAHaA MOLYHOCTL Ha TaKoW Harpys-
ke He npesbicuT 40 BT Ha xaHan.

3TOT BapuaHT MoaepHU3auuu He-
CKONbLKO CrioxHee, yeM | 1 1l, noatomy
[eTanu KaXaoro xKaHana ycunuTens yc-
TaHaBNUBAIOTCA HA HeBoNbLLWKWX NnarTax.
CoenuHeHun petanen mexay cobor
NPON3BOAATCA HABECHLIM MOHTAXOM.
MnaTbl KaX4oro kaHana Kpenarcs Ha
BbLIBOAAX COOTBETCTBYIOWMUX MUKPO-
cxem. KoHgeHcaTopbl 6onbLion emxoc-
T 32KPENNAIOTCA MeTanNUUeckMmMm xo-
MYTUKaMM Ha Lwaccu yeunurens. Vx kop-
nyca He OMXHLI UMETL 3NEKTPUIECKO-
O KOHTaKTa C LWaccu 1 repeq yCTaHoB-
KOW 060pavMBaTCA M3ONAUNOHHOW
NeHToNn Mnu nnotHon Bymaroi. MoxHo
soobuie obonTtuck 6e3 M3roToBnexns
nnart, a MOHTaxX ManorabapuTHbix geta-
New BbINOMHUTL H3 BLIBOAAX MUKPOCXEM
1 3NEKTPONUTUYECKNX KOHOEHCATOPOB.
BuiBoaw! getanen, He coeamHaoWwmecs
C MUKPOCXeMaMK U KOHOEeHCaTopamm,
NpuUNavBaloTCs K YCTAaHOBNEHHbIM Ha
LLIAcCU MOHTaXHLIM nenectkam B xa-
4ECTBE 3TUX NENeCTKOB MCNONL3YIOTCA
KB3APaTHLIE KyCOYKmn hoNbrMpoBaHHO-
ro CTEKNOTEKCTONUTA MNU reTUHaKca
pa3mepamu NpUMepHO 7x7 MM, 3akpen-
NEHHbIE Ha LLIaccK oTpeskamu AByCcTo-
POHHEN NUNKOW NEeHTLl. Becb MoHTax
CTaHOBUTCA O4EHb NOXOXMM H3 MOHTaX
CTapon NamnoBou paavoannaparypbl
Mepen Havanom paboTel cnegyer Tuia-
TENbHO OYUCTUTL LLIACCH yeunuTens oT
NbiNU U rpasn U 06e3xmnpuTL CNUPTOM
Ny aueToHoM. OT 3TOro CUNBHO 3aBK-
CUT NPOYHOCTbL CUENMEHUNA C Waccu
MOHTaXHbIX “NEeNecTKoB”.

CrabunusaTtop HanpaXeHus npu-
MEHSKIeTCa No cxeme Ha puc.36. Bropuy-
Has obmMoTKa TpaHccopMaTopa nepe-
AenbIBAETCA TaK Xe, Kak v B npeablay-
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wiem BapuaHTe. Ecnu noctasute Gonee
MOLUHbIN TPaHCOPMATOP NUTaHuA, TO
BbIXOAHAN MOLLHOCTbL K3XA0ro KaHana
yeunutens 6yger 70 BT Ha 4-omHoK
Harpya3xe. C “pogHbiM” TpaHcgopmato-
POM BbIXOQH3A MOLHOCTL H3 4-OMHOM
Harpy3ke cocrasnset 45...50 Bt na
kaHan (Ha 8-omHon — 40 Br). Yeunu-
Tenb HEe CKNOHEH K CaMOBO3BYXaeH 0
Ha YNbLTPa3BYKOBbLIX YACTOTaXx, HO €CNK
3BYKOBbIE KONOHKM COEAMHSIIOTCA C YCH-
nurenem O4eHbL ANUHHBIMKW NPOBOAA-
MU, UM MOHTAX BLINONHEH HEYAAuHO,
TO MeXy BLIXOAOM KaX0ro KaHana v
obum NposBoaoM cnefyeT BKNIOUUTL
nocneAoBaTensbHO COeANHEHHBIE Lie-
NOYKK U3 PE3NCTOPa CONPOTUBNEHUEM
1 Om (0,5 BT) 1 KOHOEHCaTOpa eMKoC-
Tot0 0,1 Mk® (TUna MBM). 31oT MeTO
60pbbbl C CAaMOBO3BYKAEHUEM MOXHO
MCNoNL30BaTh U B OCTanbHLIX YM3Y.
3NeKTpoNUTUYECKNEe KOHAEHCATOpPb!
MOXHO NPUMEHUTL NPaKTUYECKU MNIO-
6bie, noaxoaswmMe NO 3NEKTPUHECKUM
napamerpam u pasmepam. OCTanbHbie
KOHAEHCATOpb! AOMKHbI BbiTh paccumn-
TaHbl HA NPUMEHEHWE B yCcunuTenax
3BYKOBbIX 4aCcTOT. He cneayer ycraHas-
nMBaTL B NPEANOXEHHON CXEME Kepa-
MUYECKME KOHAEHCATOPb! BBUAY BHOCK-
MbIX UMW 3HAUUTENBHBLIX UCKAXKEHWUN B
ycunueaemblit 3ByKOBOW curHan.

IV BAPUAHT

MOAOEPHU3ALWUN YM3Y

3710 nocnegHun M3 UCNLITaHHbIX Ba-
puwanToB nepeaenku YM34. MouHocTb
ycunuTens co WraTHuIM Tpancgopma-
TOPOM MUTaHWA Monyyaerca Hanbonb-
wen, u oTnanaer HeobxoanumocTs B ne-
pPEMOTKE BTOPWUYHOW OBMOTKM TpaHC-
¢dopmatopa. B 6noke nutaHma noHago-
61TCA TONLKO YBENMHEHUE EMKOCTU KOH-
AeHcaTopoB huneTpa NuTanva. [Jocta-
TOYHO Ha KaXKabiW BbIXOA NCTOYHUKA YC-
TaHOBUTL MO KOHAEHCATOPy EMKOCTHIO

Puc. 8

UL server RHTY

He meHee 4700 mxd (35 B). Crabunu-
3aTOp HaNPAXEHWN NUTaHWA, ecre-
CTBEHHO, U3rOTaBNMBATL HE HyXHO. [lpy-
MM HEOCNOPUMBLIM JOCTOUHCTBOM
NPEANOKEHHON CXEMbI ABNAETCA OTCYT-
CTBYE KPYNHOrabapuTHBLIX 3NEKTPOnNUTY-
4ECKMUX KOHEeHCaTopOB GoNbLLION eMKO-
ctn. Cxema 0AHOTO KaHana ycunurens
3TOrO BapWaHTa nokalaHa Ha pmc.8.
MpoLye kaxabiv KaHan U3roToBUTL Ha
OTAEnbHOWM NNare, HYeM Ha oaHown 06-
wen. Mnatel QONONHUTENBLHOMO Kpen-
NEHNA He UMEIOT, BBUAY CBOVX ManblX
pa3sMepoB ¥ MACCHl OHU HAAEXHO Aep-
XaTCA Ha BbIBOAAX MUKPOCXEM
TDA7294 3a cuet naex. [Ins 6onee
paBHOMEPHOro TENNOBOrO pPexwuMma
OfHY MMKPOCXEMY CreayeT yCTaHOBUTL
Ha Npasbi paguaTtop, a BTOPYO — Ha
neswin. MNpeaBaputensHo ¢ paguaro-
pOB yOansioTCA BCE BLIXOAHLIE TpaH-
3ucTopet craporo YM3Y. Mpu mowTa-
Xe HyXHO 06paTuTh BHUMaHue Ha TO,
4YTO TENNOOTBOAALLAA NNACTUHA MUK-
pocxemul TDA7294 coepnvHeHa ¢ oTpu-
HarenbHbIM NONKCOM UCTOYHMKA NUTA-
HURA, 4TO HE BCErAa OTpaXaercs B cnpa-
Bo4HMKax. Moaromy Ha paguatop Myk-
poCxemMul NPUXOAUTCH YCTaHaBNMBATL
4epe3 TOHKME NNACTUHKMU U3 cnioab (Mx
cnepyer NokpbiTb TENNONPOBOAALLEN
nacton KINT-8 c obeux ctopoH). Ha
papuarope MecTO YCT3HOBKW MMUKPO-
CXEM HyXHO OTLLINNCDOBATH HAXKAAUHON
6yMaron ¢ MUHUMAaNbHLIM PAa3MepoM
3epHa v oTnonuposarts nacton MOWU
wnu aHanoruuHon. Heobxoaumo npo-
KOHTPONMPOBATL NAOCKOCTHOCTL pato-
ey NoBEepXHOCTH paanatopa. JT1o ge-
naercs noTomy, 4To Ans manorabapwt-
HOro kopnyca mukpocxembl TDA7294
paccenBaemas TennoBas MOLWHOCTb
6nu3ka x MaxkcumansHOMY npegeny
Mpy HENNOTHOM NpUNeraHun BO3MO-
XEH Neperpes 1 B fantHenUeM BbIXoa
M3 CTPOS KpPUCTanNnNa MUKPOCXeMmbl.

DA1 TDA7294 e L Lcg QUnw (30V)
Usx 123456789101112131415/| O™ T 1000 mkx 35V
: v T—1 T T
9 “-1- t e i T——G-nue (0
T aHy P
Ovw. ex. C1 047 mk [ [/} | 3 . R-S[/] /RS 10K 0.1 mq T 1000 mk x 35V
@ razak T 2K VDZKC[518A
2 VD1 |

i —
RIGB0 R2 24k PBAHY
RE 30K R743K

< Beixoa
C2...C5 22 mk x 25V
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Mukpocxema, B npuHumne, nmeer
BCTPOEHHYIO 3aLUMTY OT Neperpysok u
neperpesa, Ho 3noynoTpebnaTe AaH-
HOW BO3MOXHOCTBIO HE CneAyeT, Tak Kak
npu 4acTom neperpese NPoOUCXOAUT
HeobpaTuMoe yxyaLeHue ee napamer-
POB U, B KOHLIE KOHLIOB, BbIX0A U3 CTPOS.
Npu xopolwem Nnpunerasun MuKpocxe-
Mbl K NOBEPXHOCTM TENNOOTBOAA ee
HAQEXHOCTL OMeHb BbICOKanA.

Cxema BKNKYEHUA MUKPOCXEMbI
TDAT7294 coBcem HEe3HaYUTENLHO U3me-
HEHa MO CPaBHEHWIO C PEKOMEHAOBAH-
HoW narotoBuTeneM. Ee MOXHO eLle He-
CKONbKO YNpOCTUTL 6e3 BCaKoro yulep-
6a nna KaYeCTBa U HAAEXHOCTU paboThl
yennutens. [1na 3T0ro HyXHO COeauHUTL
Mexay cobon oaHOMMEHHbIE BLIBOALI 9
u 10 MuKpocxem pasHbix kaHanos. B
3TOM CNy4ae Ha OIHOW U3 NNaT peancTo-
pui R4...R7. konaeHcatopel C4, C5, auoa
VD1 u ctabunmrpon VD2 He ycTanaenu-
satorca. Ha apyrov nnare R4..R7 ycra-
HaBMWBAKTCA BABOE MEHLLUEro Conpo-
TUBNEHMA, YEM YKa3aHo Ha cxeme. Em-
KocTb C4, C5 yeenuumeaetcs 1o 47 mkd

Ycuvnutenb

Bmecto mukpocxembt TDA7294 mox-
HO npumenuTs TDA7293. B atom cny-
yae BoiBog "-" C3 cnepyer nepeknio-
YMTL € BuiBoAa 14 Ha BuiBog 12. Muk-
pocxema TDA7293 6yner HOpManbHO
paboratb 1 6e3 nepeknodeHus, Ho ANA
YMEHbLLUEHWUSA HEMMHENHBIX MCKaXEHWUN
npy BbIXOQHOW MOUYHOCTH, Bnunakon K
M3KCUManbLHOW, ero nyydie caenatb.
HapexXHoCTb ycunuTens ¢ 3To MUKpO-
cxemom no cpaBHeHuo ¢ TDA7294 He-
MHOFO YNy4LUWTCA, HO CTOUMOCTL MO-
AEepHN3auuM BbIpacTer.

Bxonbt (“Usx ") YM3Y4 nogkntovatotes
K BbiBoAam 10 nnar npeaBapuTensHoro
ycunenus A2, a obwme Bxogwb! ("O6uy
BX.") B 0Bsi3aTenbHOM nopsake 3asemns-
I0TCA Ha BLIBOAAX 9 COOTBETCTBYIOLLMNX
KaKnanoB 3ToM nnatel. YyBCTBUTENBHOCTL
YCUNMTENN MOXHO M3MEHSTL NOABOPOM
R2 (npu ero yeenuuenuu vyBcTBUTENL-
HOCTb Bnoka craHoBuTCs Gonblue).

HanpsixeHun ot wraTHoro 6noka nu-
TaHus onTumansHel ANs pabotul ycu-
nuTensa Ha 4-OoMHyI0 Harpysky. Beixoa-
Has MOLLHOCTb yCUNUTENA — He MeHee

B MUPE OXUBLLINX 3BYKOB

45 BT npu koachbmumeHTe rapmMoHnK He
6onee 0,25%. MakcumanobHas Buixoa-
HaA MoWHOoCTL aoxoaut po 70 BT Ha
kaHan Npu ko3gULMEHTE rApMOHUK HE
Buiwe 10%. OcHoBHOM BKN3aa B UCKa-
XEHUA BHOCUT NpeaBapuUTEenbHbIN yYCK-
nutens. BoamMoXHO, 3T0 Kak pas ToT ca-
MbIM Cryyan, Korpa Bee Xe CTouT 3any-
MarbCa 0 Nepeaenke NpeaBapuTeNLHO-
ro ycunurens.

MNpu anutencHon paboTte paHHoro
ycunurens B pexuMe MakCUManbHOW
BbLIXOQHOW MOLHOCTH TpaHChopMarop
NUTaHKUA CUNLHO rpeetca. A1otr YM3Y
obnanaet cambiM Buicokmum KM n3 Beex
ONUCaHHbLIX B AaHHOﬁ CTarbe. anHMHa
TOMYy — OTCyTCTBME c7a6unmaaropa
HanpskeHus nutanmus YM3Y, Ha koto-
pPOM NPOUCXOAUT 33METHOe nagexue
Hanpskenus. [InA yMeHblweHns Nynb-
CalMW HaNPSHKEHUA NUTaHUS ycunure-
NEevi MOLLHOCTM EMKOCTb (hUNLTPYOLLNX
KOHLEeHCaTopoB cneayert Gpartb kak
MOXHO GonblLuen.

(OxoHuaHue cneayert)

M.ILUYLUIHOB,
r.HoBocubupck.
E-mail: pinkfloyd@front.ru

ans HaywHukoB Ha MOIll-TpaH3ucTopax

MpourpuiBaTeny KOMNAKT-AUCKOB W
DVD B Hacrosiwee Bpems nony4nnm
wupovanwee pacnpoCTpaHeHne u
npeaHasHaveHs Ans paboTel, B OCHOB-
HOM, B COCTaBe [JIOMawHero KuHotear-
pa ¢ pecusepom-ycunutenem. Motomy
B Takux NpourpeLiBaTensx Bce vawe
OTCYTCTBYET BbIXOA ANA NOAKMNIOYEHUS
HayWHUKOB (ronoBHbIX TenetoHOB),
4TO yAewesnseT uagenue, Ho NULaeT
BO3MOXHOCTW NPOCNyLWNBaTL MY3bl-
KanbHble NPOrpaMMbl, HE MELLIAs OKPY-
KBIOWUM.

[axe ecnu Takou BbIXOA u Npeayc-
MOTDEH, TO 3TO eLe He roBopwuT O ero
KayecTBe. 3a4acTyto BCTPOEHHBIN yCu-
nutenb obnanaer kpanke “CkyaHeIMU”
XapaKTEPUCTUKaMK, HU4Ero obLuero He
MMEULIMMK C NapaMeTpamu HocuTens
curHana Moatomy octaetcs nubo ky-
NUTL PpEeCUMBEP M NOAKNIOUATL HayLLIHU-
KM K Hemy, Nnbo xe UcnonL3oBaTk OT-
[enbHbIA, cneuyransHo paspaboraH-
HbIY NS 3TOM Lieny yeunuTens ANA ro-

NOBHLIX TENE(OHOB, NOAKNIYAEMBIA K
NUHENHOMY BbIXOAY NpOUrpLIBaTeNs.
[ns npasunewHOro Buibopa TOKa no-
KOR BLIXOQHOrO KACKana HyXHO onpe-
DENnUTLCA C NapaMeTpamMun HayLLIHUKOB.
BONLLWKMHCTBO NPOU3BOAMMBIX B HACTO-
Allee BpEMA HAYWHWUKOB MMEKT NoN-
Hoe conporvenexue ot 16 no 70 Om,
pexe MOXHO BCTpeTuTb 8- u 600-om-
Hole 3k3emnnapbl. OgHako NonHoe co-
NpoTMBEeHWe HMKouM 06pa3om He yka-
3bIBaeT Ha KayecTBo TenedoHoB, a
TONLKO NULWL TPebyeTca ANA NpaBuNb-

Horo nopbopa ycunutens. YyscTeu-
TENbHOCTL HAYLWHUKOB ONpeaenseTcs
KaK ypOBEHb 3BYKOBOro AaBNEHUS
(Sound Pressure Level — SPL), co-
30aBaeMoro Npv NOABOAWMON 3NEKT-
pryeckon MoLHoCcTH 1 MBT, ¥ aBnaeT-
€8, NO CyTW, Nnoka3artenem koadduuu-
eHta none3noro gencrteus (KMNQ).
Ob6biuHO SPL — okono 100 ab. Takum
06pa3om, 3Has NonHoe conpoTusne-
Hue u SPL, MOXHO paccunTaTe MOLL-
HOCTb yCcunurens, Heobxoanmyio aAns
nonyyeHus 3anaHHoro SPL.

(" OcHosHbIe napameTps Y34 )
HomuHanbHan BLIXOAHANA MOWHOCTL (Ha Harpy3ke 33 Om), MBT 25
MakcumansHan BeiXO4Han MOWHOCTL (Ha Harpyske 33 Om), mBrY 500
YyBCTBUTENLHOCTL, MB 250
Monoca paboqmx yacTor (no yposhio -3 ab), 'y 2...500000
YpoBeHb Wwymos, ab, He Gonee -100
KoadhduymeHT rapMoHuK (B 3ByKOBOM auanasone), %, He 6onee 0.0025
KoachduumeHT nHTepMogynaUMOHHBIX uckaxenun, %, He Bonee 0.0033
Hanpsixenue nutanus, B $9...20

kTox nokos, MA 125 )
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[ns npumepa paccuutaem axepreTu-
yeckue TpeboBaHus K ycunutenio Ans
TenecoHoB conpoTtusnenem 32 Om.
Y106b1 Ha Harpyske 32 Om Bbiienunacs
MoLyHOCTL 1 MBT, Heobxoaum Tok:

P |110°3
1_‘/; ‘/7—5,6(MA)

Heobxoavmoe HanpsxeHuwe Ha Ha-

rpy3Ke Toraa paBHo:
U=1-R=56-10°.32=179(mB).

Moxa Bce oueHb gaxe xopowo. No-
6oun ycunurens cnocoben obecneunTs
B Harpyske Takue TOK U Hanpa)eHue
Tenepb onpegenuM MaxkcUmanbHoe
3Hayenne SPL 310 MoxHO coenarthb,
3HaA MaKkCUManbHYH MOLWHOCTb, KOTO-
PYt0 CNOCO6HB! BbifilepXaTh HaYyLLHUKK
B napametpax Ha Mou 6bIno HanucaHo
500 mBT. Onpenenvm paznuuue B ypoB-
Hax SPL mexay 1 MBT 1 500 mBT:

Pmax
SPLan ~10g "2

500-10°
3

101g =27(06)

Tenepb onpenenum SPL, coanasae-
MbIV H3yLWHUKaMK NMPY MaKCUMAaNbLHOW
MOUWHOCTU

SPLay = SPLyy +SPL
27 +100=127 (36)

3Hauenune SPL=127 nb ssHO He Ge-
30NacHO ANA CNyxa, HO ABMNAETCA Kpu-
TEpUEeM KavecTBa 4NN Nepenaqm NMkos
3BYKOBOrO CurHana Takue nuku npu-
CYTCTBYIOT Ha 3an1csix CUMOHUUECKO-
rO OPKECTPa UNu 3BYKax TEXHOrEHHOMo
NPONCXOXAEHUN (Hanpumep, nponer
6ombapavpoBwmka — ansbom “Final
Cut” rpynnsi Pink Floyd).

OpHako BepHeMcs k rnasHoMy. On-
penenuM, Kakou TOK W HanpsxeHue
TPebyTCA ANA AOCTUXEHUS MaKCH-
ManbHON MOWHOCTU B Harpy3ke

}500-10 I

'\32

U=125.10"%.32-4(B).

Takum 06pa3om, MOXHO caenaTk Bl
BOA, HTO HAYLUHWUKU C MONHLIM CONpO-
TuBnexwvem 32 Om Gonee Tpebosa-
TenbHbI K BLIXOQHOMY TOKY yCunurens,
HEXEenu K HaNPsXKEHUIO

BuixogHOM Kackag ycunutens MoXHo
NOCTPOUTH KaK C PEXMMOM Knacca “A”,
TaK U C pexmuMoM Knacca “B”, u, Ha nep-
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0.125(A).

BbIM B3rNsA, BLIMIPLIBAET BTOPOW Bapy-
aHT U3-32 CBOEN KaXyLLENCA SIKOHOMUY-
HOCTW. Ho pexumy 'B" npucyLy rnasHbiv
HEAOCTaTOK. NepeKNo4aTenbHbIe UCKa-
KEHURA, BO3HUKAIOWMKE U3-33 HENUHEeu-
HOCTW H3uafbHOro y4acTka BOMbT-am-
NEPHLIX XaPaKTEPUCTUIK YCUMUTENBHBLIX
npubopos. bopbba ¢ 3TuM HeocTaTKoM
NPWBOAKT K YCIOXHEHUIO CXEMbI, yBe-
NUHEHUIO YNCNA KacKafoB yCurneHus,
nepeBoay BLIXOAHOTO KACKaaa B PEXuM
"AB", 4TO, B KOHEYHOM UTOrE, CHUXaeT
KNA yeunutens. Monyyaercs, 4To nep-
BOHa4anbLHoe NOCTOUHCTBO pexmuma "B”
NPUBOAMT K YCOXHEHUIO U YAOPOXAHMIO
CxeMbl M He AaeT Bbinrpbitwa B KN npu
CTONbL ManoM Toke Harpysku [Motomy
nyulle OCHOBLIBAaTLCA Ha pexume “A”
KaK Ha NoTeHLunansHo Gonee NuHenHoM
1 Bonee NpoCTOM B CXEMOTEXHUUECKON
peanu3aumn. TOK NOKOS BLIXOAHOIO Kac-
Kafa Ana pexwma “A” noruiHo Belbparts
PaBHLIM MaKCUManbHOMY TOKY Harpya3-
Ku, Te. 125 MA.

Cxema paspaboranHoro Y34 npuse-
fAieHa Ha puc.1. Yeunurenb NOCTpoeH Ha
MOT-tTpaHaucTopax ¢ uHAyuMpOBaH-
HbIM K3HaNOM 1 OxBaYeH neTneit obLyen
oTpuuatenbHoi obparHon ceasu (OOC)
Takou Beibop 3nemeHTHOM 6a3bl N03BO-
NRAET 3aMETHO CHU3UTL YPOBEHL HEYET-
HbIX rapMOHUK HU3KOrO Nopsaxa u ob-
WWM ypoBEHb FAPMOHUK BbICOKOrO No-
psaxa 3a cdet bonblien NUHEMHOCTH
NPOXoAHLIX xapakTepucTk MOM-Tpan-
3UCTOPOB ¥ OTCYTCTBUA BXOAHBIX TOKOB.

Kackap Ha TpaHaucTopax VT1 um VT2
NO3BONSAET NONYYUTL BLICOKOE BXOAHOE
conportuBnenve ycunutens. Bui6op

T 4srver BT

TpaHaucropos Tuna KM505A. B ocHoB-
HOM, ONpaBAbIBaETCA UX HU3KOW CTO-
MMOCTBIO U AOCTYMHOCTLI0. Bonsian
BXOQHAA EMKOCTb B JaHHOM Cnyyae He
asnaerca npobnemon, T.x koapguum-
€HT YCUNEHWUA YCTPOUCTBA BCErO OKO-
no 3. Ecnu xe Tpebyerca nonyunts
6onbwee ycunenue (10...20 pas). ux
cnenyet 3aMeHUTb CXOXWMM No napa-
MeTpam TPaH3uCTopamu, HO C MEHb-
ey BXOAHOM eMKOCTbI0. B npoTusHoMm
cnyyae yxynwwutca pabora auddepeH-
LUMaNbLHOTO Kackana Ha BLICOKMX 4ac-
TOTax, OT4Ero ypoBHU rapPMOHNUYECKMX
N UHTEPMOAYNALUOHHBLIX UCKaXEHWNK
MOryT 3aMETHO BO3pacTy.

Tok nokon auddepeHumantsHoro Kac-
kana BblOpaH okono 6.5 MA. OH 3apa-
€TCA UCTOHHWUKOM CTabMNLHOro Toka Ha
VT3 1 R5. Takoe cxemMHOe nocTpoenme
no3sonseT 4o6UTLCA BbICOKOM CTabunk-
HOCTHM M OTIIMYHBIX LWYMOBbIX XapaKTe-
pucTuk ycrponctea. Ocoboe BHUMaHVe
cneayer yaenuTb UCTOMHUKY OMOPHOrO
Hanpsxenuna (MOH) Ha VD1, R9 u C5.
OH sensercsa obwwmm ans auddepen-
LnanbHOro 1 BeIXOQHOro Kackagos. OT
€ro KayeCTBa, B KOHEYHOM uTOre, 3a-
BUCAT LYMOBLIE CBOWCTBA ycunutens
B UeNoM. JKCNEPUMEHTANBHO YCTaHOB-
fleHO, HYTO MUHUMU3UPOBATL WYMbI
WNOH moxHo, nponyckas Yepes crabu-
NUTPoH (MowrocTeo 0,5 BT) Tok He
menee 3...4 MA [1]. JanuHeitiuee no-
BbILUEHUE TOKA, XOTH U NPUBOAUT K He-
3HAYUTENBHOMY YMEHBLLEHUIO LWYyMa,
Bbi3biBaeT chmkenne KMA. Ana Gonee
MOLWHBIX CTaBUNUTPOHOB TOK AONXEH
6bITh NPONOPLMOHANBLHO yBENUYEH

Puc. 1
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MpoBeas UCCNenoBaHUS WYMOBLIX
CBOWCTB CTAaBUNUTPOHOB, A BbiABUN
cneaywowme ocobeHHocTU. Tak, y wu-
POKO MpUMEHAIEMbIX CTabunuTpoHoB
cepun BZX55, BZV55, BZX78 Habnto-
[LaBTCA PE3KOE CHWKEHWE WyMOB NpU
Toke cTabunuaaumn 5...7 MA Y oteve-
CTBEHHbIX 3HAMNOroB B CTEKNSHHbIX KOP-
nycax wymbl yMEHbLUIAIOTCA NPy TOKax
6...15 mA. Ctabunutpons 1N4739
npouseoacrTea ¢.Motorola nokazanu
MHTEepecHble pesyneratel. [pu Toke
crabunmaaymm 4 MA Habnopanca mMu-
HUMYM LLIYMOB, HO C yBENUHEHNEM TOKA
cBblwe 5 MA BHOBb NpOMCX0aMno BO3-
pacrtanue wymoB. Haunyswme pesyns-
TaTbl NOMyYeHbl C UCNONb3OBAHMEM
[OByXaHoOHbIX cTabunutpoHos KC170A,
KC175A 1 KC191A B nnacrmaccoBbix
xopnycax. LWymbi 3Tux cTabunuTpoHos
YMEHbLUAKTCA yXe nNpu Toke 1 MA, a
npw ToKax crabunuaaumu 3...5 MA Ha-
npAxeHne wWymoB B 3...5 pa3 MeHbLue
no cpaBHeHuio ¢ cepunen BZX55. MNo-
ToMy B OH nyuwe npuMeHnaTb MMeH-
HO AByXaHOAHbIE CTABUNUTPOHBI

BenuunHy emxoctu C5 HyxHO Bbibu-
paTb, NOAXOAA C NO3WUMK ee Haunyy-
Wero WyHTUPYIOLWEero [enCTBKA Ha 3BY-
KOBbIX ¥ yNbTPA3ByKOBbLIX YacToTax (A0
500 «"u). Npu 3TOM CneayeT NOMHUTL
YTO KOHAEHCATOPbLl C Bonblen emMKoc-
Tbi0 MMEIOT 1 BoNbLIee IKBUBANEHTHOE
nocneaoBaTeNbHOE CONpOTUBNEHUE
(ESR). 4TO NPMBOAMUT K CHUXEHWIO pa-
6oyen yacToTsl KoHgeHcaTopos. OnTu-
ManoHoe 3Hadexue emxkoctu C5 (ans
KaueCTBEHHbIX KOHAEHCATOPOB) NEXUT
B npepenax 4.7...33 mk®. Ecnm xe no
KaueCcTBy KOHIEHCATOPOB MMEIOTCS CO-
MHEHUA, TO MOXHO pPEKOMEeHO0BaTb
LUYHTMPOBATH UX NNEHOMHLIMU KOHAEH-
catopamu emkocTeio 0,033...0,.22 Mkd

BbixoiHO® Kackag NOCTPOEH HA KOM-
nneMeHTapHbix TpaHauctopax VT4 n

B MUPE OXXUBLLINX 3BYKOB
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HOCTb €0 TAKOBA, YTO Npu
M3MEHEHWN HaNPSXKEHUS NWTaHKA OT +9
no +20 B 1ok uameHAEeTCs BCEro Ha He-
CKONBLKO munnuamnep! BenuunHa Toka
nokos 3apaercs peauctopom R14 Mpu-
CYTCTBYET B BbIXOHOM Kackaae v Mec-
THas OOC uepes peavctop R13. Cra-
6unutpoH VD2 3awmuiaer TpaH3nucTop
VT4 ot npobos. Mopaepxaxve Hynsa Ha
BLIXOAE NPY U3MEHEHWM TeMnepaTyphl
obecneumBaetcs yctaHoBkon VT4 u VTS
Ha O1HOM TennooTBOAe.

B uenut 3aTBOPOB BCEX TPAH3UCTOPOB
NPUCYTCTBYIOT PE3NCTOPbI, KOTOPbIE OT-
CyTCTBYIOT B YCTPOWCTBax Ha Nonesbix
TpaH3ucTopax 6e3 obuwen OOC [2] n He-
obxoaumbt B yctporcteax ¢ OOC. Ux ua-
CTO Ha3bIBAKT “"AHTU3BOHHLIMU ™ UMK “aH-
TUnapaauTHeiMu” [3]. Bes atux peaucro-
pOB, KaK NpaBvno, BO3HKKaloT Npobne-
Mbl € ycTonumBocTeio. ConpotuaneHune
3TUX PE3UCTOPOB 3aBWUCUT OT BXOLHOW
E€MKOCTW TPaH3UCTOPOB. 1N ManomoLL-
HbIX U TPAH3UCTOPOB CPeAHEen MOLLHO-
€T 06bINHO AOCTATOMHO PE3UCTOPOB MO
47...150 Om, gns 6onee MOLHLIX
150...510 Om.

Hukakoro npeasaputensHoro nonbo-
pa aKTMBHBLIX KOMMNOHEHTOB B yCcunure-
ne He Tpebyerca. Ecnu yeunurens us-
roTaBNMBaeTCA B BMAE 3BTOHOMHOIO

6Noka, ero UCTOMHUK NUTAHUA MOXHO
cobpath NO cxeme, NPUBEAEHHON Ha
punc.2. OcobeHHOCTBIO MCTOMHUKA NUTa-
HUA ABNSETCA HU3KMK yPOBEHL WYMOB
33 CYeT UCNONb30BaHWA B BhINpSMUTE-
ne avopoe ¢ bapwepom Worku. UHTer-
pancHble ctabunusatopsl LM317 u
LM337 pononHutensHo obecneuunsalot
noaaenexue Nynbcauwi u wymos. Camu
no cebe crabunuaaropu LM317, LM337
paboralot otnudHO. TeM He MeHee, 10-
GaBneHue WYHTUPYIOLMX KOHAEHCATO-
poB eMkocTbio 10...33 Mk® mexay Bbl-
BOJIOM perynupoBku 1 o6LmM NpoBO-
[IOM yBENWUYMBAET NOAABNEHUE NyMbCa-
uur nouTu Ha 15 ab (B 5 pa3 no Hanps-
*eHuw). Hanpumep, koadguumeHT no-
naenewus nynbcauuwi LM317 pocrura-
er 75 nb, a LM337 — 77 a6 [4, 5]. Ho
DONONHUTENLHLIE KOHAEHCATOPL! Tpe-
6yr0T BKNIOYEHUR elle 1 pa3psaHbix An-
000B Mexay Boixofamu ctabunuaaro-
POB ¥ BbIBOAAMM YNpasnenvs Bo uabe-
XaHue Bbixoaa ctabunuiatopos u3
CTPOS NPY BLIKIIOYEHUN NUTAHUA
KoHcTpykuus v pnervanu. Ycunutens
(puC 1) CMOHTMPOBAH Ha NEYATHOM NNa-
TE YepTex KOTOpPOV NPUBEAEH Ha pyc.3,
a pacnonoXeHue 3NeMeHTOB — Ha
puc.4. Konpencatopwl C1, C7 u C9 —
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B MUPE OXUBLLUNX 3BYKOB

nneHouHble, Tuna K73-17, unu aHano-
rudHble UMnopTHeie, C2 u C8 — K10-17
vwnu KO-2, B kauectee C3, C4 u C5 nyu-
Wwe ucnons3osatb magenus ¢.Hitano,
Jamicon wnn Rubycon. KongeHcatop
C6 — HenonspHun, ¢.Hitano, cepun
ENR. Ecnu HeT HenonspHoro KoHaeH-
€aTopa, TO €f0 MOXHO 3aMeHUThL [iBY-
MA NONAPHLIMKU BABOE Gonbluen eMko-
CTH, BKMIO4EHHBIMK NOCNEA0BaTEeNLHO
(Ha nnaTte ans 3Toro NpeaycMoTPeHo
mecTo). NoacTpoeyHsin pesauctop R4
— obsaszarensHo
MHOTroo60pOTHLIR,

XS1"RXQT
CMN5-2 wnu umnopt- o
HbIW aHanor 3296W 330w
d. Trimmer  wunun ";:
Bourns. Nepemex-
Hbi peanctop R1 — c2

Tvna CN3-4, CN3-33
N aHanoOrMUuYHbIK
MMNOPTHLIK, Xena-
TenbHo rpynnet “B”. MocTtosHHbIE peau-
cropel — MNT-0,125, MNT-0,25 unu
MeTannonneHouHsbie, Tuna MF, umnop-
THOro npou3soacrea. Pazvem XS1 —
tmna Cr-5, a XS2 — nwbown noaxons-
WWK NoA WTEKEp HaYyLWHUKOB.

Tpanauctopbl VT1-VT3 tvna KM505A
MOXHO nonpoboBaTb 3aMeHUTb Ha
KMN523A, BSS295, BSS297, VT4 —
IRF9620, zamenum Ha IRF9610,
IRF9520. IRF9510, a VTI5 — Ha
IRF610, IRF520, IRF510. TpaHaucro-
pul VT4 u VTS5 06a3atensHo QOMKHb
6biTh ycTaHoBneHs Ha obulem paaua-
Tope Nnowaaso okono 120 cm2.

B 6noke nutanua (puc.2) MOXHO uc-
none3osats AuoAasl WoTtku ¢ obpat-
HbIM HanpsaxeHunem He MeHee 40 B,
paccuMTaHHble Ha TOK He meHee 0,5 A.
MosxHo nonpo6oBate NpUMEHUTL OTe-
yecTBeHHbie anoau KO212. [uoawb
VD5 u VD6 3ameHumb Ha 1N4148,
K0521, KO522 v 1.n. KoHpewxcatop C1,
cnyxaumm ana yCTpaHeHUs nomex,
NPOHMKAOLWNX U3 ceTu, — TUNoB K73-
17, K78-1 Ha HOMuHanNbHoe Hanpsaxe-
Hue He Humke 400 B, C4 u C5 — nne-
HOuHbe, K73-17 unu K73-9. Unter-
panbHble ctabunusatopbl LM317 un
LM337 MOXHO 3aMeHUTb OTEHeCTBEH-
HbiMM KP142EH12 u KP142EH18 co-
OTBETCTBEHHO. VX 0653aTENLHO HYXXHO
yCTaHOBUTb Ha paavaTopbl NNOWaALo
okono 30 cm? kaxabm. TpaHccopma-
TOp NuTaHua T1 MOXHO MCNONbL30BaTL
rOTOBbLIA, MOLLHOCTLIO okono 15 BT 06-
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T
BTOpOro xa+ana

MoTku {1 v Il ponxkHbI BbITL paccunTa-
Hbl HA HanpsxeHue okono 18...20 B
npy Toke 0,4 A

Hactpownka. Hactpouka ycunutens
npeaentHo npocra. YCTaHoBWB npea-
BapuTenbHO ABUKOK R4 npumepHo B
cpefiHee NonoXeHue, 3aMbIKaT BXOL
v NOAAT NTaHWe Ha ycunutens Ge3s

Puc.5

LI server RHH )

CBOE NpuUMEHEHKE, Hanpumep, B Marno-
rabapuTHLIX aKTUBHBIX AKYCTUHECKUX
CUcTemax.

Hactpovika ycunutens MOL{HOCTH
NPaKTU4ECKU He OTNMYAETCA OT Ha-
cTpouku Y34 OTtnuume coctouT Tonb-
KO B TOM, 4TO TOK NOKOR BbIXOAHOro
Kackana, paborawulero B pexume ‘B,

RS VD2
12 33 \ ZS A7X55C15 P::)J

RS C5

+
tx 47D x Z
N x358

Vi4R 610

R12

Harpy3ku. 3amepsiloT HanpaxeHue Ha
R14, oHo pgonxHo 6biTe B Npeaenax
1.3...1.4 B, ur0 coorBercTBYET TpEby-
emomy Toky nokos 120...130 mA. Noc-
ne 31010 NOAKNIOHAKT BONBLTMETP Mo-
CTOSIHHOIO TOKa K BbIXOAY YCUNMUTENN u
NOBOPOTOM ABWXKA R4 nobuBatoTCA Hy-
neBbiX Nokasanun Ha Bbixoge. MNocne
3TOr0 YCUNUTEnNb OCTABNSAOT BKMIOYEH-
HbIM Ha 20...30 MuHyT. U CHOBa 3ame-
PRIOT Hanpsykenne Ha Bbixoae. OHO He
NOMKHO BbiTk Gonee +15 MB (npu He-
06x0AUMOCTY KOPPEKTUPYIOT ero noa-
cTponxon R4). [lanee nogknoyaioT 3K-
BMBAMNeHT Harpy3ku (peauctop 33 Om)
1 y6exaatoTca, YTO HaNPSXKEHWUE Ha Bbi-
xoae He uaMenunock. MNocne 3atoro
MOXHO NPOU3BOAUTL U3MEPEHWE Napa-
METpOB ycunurens

Jror Y34 HecnoxHo NpesBpaTuTL B
ycunuTenb MOWHOCTU C TONonoruen
BuHa, cnocobHbi otaaBaTh B Harpya-
Ky conpotuBneHuem 4 Om no 15 Br
(pnc.5). ins 310M0 4OCTATONHO NOHK-
3uTb TOK NOKOS Kackaga Ha VT4, VTS5
A0 5...15 MA, yMOWHUTL BLIXOR, BBE-
[EeHneM B CxeMy UCTOKOBOrO NOBTOPU-
rensa Ha VT6, VT7 u pobaBute cxemy
cmeulenna R16, C10. Takom pocraros-
HO NpPOCTOR yCUNUTENb MOXET HaNTH

yCTaHaBnmMeaercs pesuctopom R16 Ha
yposHe 30.. 40 MA, 4TO COOTBETCTBY-
€T NafeHWNIO HaNpPAXeHUs Ha pe3ncTo-
pax R17, R18 okono 100...130 mB.
MepBoe BKNIOYEHME HYXHO NPOWU3BO-
OnTb 6e3 Harpy3ku, npeasapuTensHO
yCTaHoBMB fiBMXOK R16 B HkHee no
CXeMe NONOXeHWe.

Nureparypa

1. N.Xoposuu, Y.Xunn. Wckyccrso
cxemortexHuku. — Uaa. 6-e. M.: Mup,
2003.

2. M.Wywwos. MBpuaHbiv yeunutens
Ana HaywHukos. — Paauomup, 2006,
Ne11, C.5.

3. A.A Jlanmnos. MNpeyunanoHHbie you-
AMTEeNU HU3KoW YacToTh. — M.: Mops-
yan nuHus-Tenekom, 2004.

4.LM317 3-Terminal Positive Adjustable
Regulator. Datasheet. Fairchild
Semiconductor Corporation, 2001.

5. LM337 3-Terminal Negative
Adjustable Regulator. Datasheet
Fairchild Semiconductor Corporation,
2001.

6. KoHpeHcatopbl 3nekTponuruyec-
Kue anmMuHvessie . Hitano. — http://
symmetron.ru/suppliers/capelectrolyt/
caps_hitano_al.pdf
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PacuyeTr 3alumrTbli

A.NETPOB,
rMorvnes

BbIXoagHOro Kackaga YM34

(OxoHuaHnwe. Hauyano B Ne7/07)

MHorue untatenu yxe oueHunu cxe-
MY yCunuTens u3 [3], yctaHosuB B Hew
CMNapeHHble BLIXOAHbLIE TPAH3UCTOPL!
Tenepb oHy 06paULLaOTCH C BONPOCOM:
KaKk BBECTM B Hee 3aLUuTy OT Neperpyas-
ku? FCHO, 4TO ANs Hee NoaxXoauT BTO-
pas cxema 3awurel. flopaboTaHHbin
BApWUaHT YCUNUTENS NOKA3aH Ha pUc.4.
Ecnu B HWXHEM Nneye BKNOYEHKE CXe-
Mbl 3aLKThI HE NPeACTaBNRET TPYAHO-
cTen, TO B BepxHeM nneye (npw noaco-
eauHenun katoga guopna VD4 k 6aze
TpaHaucTopa VT15) npu cpabaTteisannu
3auwmTe! (T.e. Npn OTKPLIBAHUW TPAH3N-
cropa VT13 u3-3a neperpy3ku TpaH3u-
cropos VT17, VT19) Bo3nukaeT onac-
HOCTb OTKPLIBAHUA Yepe3 TPaH3UCTop
VT12 u uuxHero nneya. MNoatomy Ka-
Top avoaa VD4 noakniodeH K Konnek-
Topy TpanaucTopa VT11

B ortnuuue ot [3], nomumMo anemeH-
TOB CXEMb! 3aUMThI, B CXEMY BBEAEHbI
crabunutpon VD3 u pesuctop R16. C
Takon popabortkon cxema u 6e3 ane-
MEHTOB 3aumThl obnagaer cnocobHo-
CTbIO OPAHUYEHUA MAKCUMANLHOrO
BLIXOAHOTO TOKa. MakcuManbHbI Bbl-
XO[HOW TOK HWKHETO NNeya 3aBUCKT OT
HAYanbHOIO TOKA CTOKa NONEeBoro TPaH-
3uctopa VT 10 1 npousseneHus cratu-
4ecKkux Ko3ad@duuneHTOB nepepavun
TOKa BbLIXOQHOFO U NPeABLIXOQHOMO
TPaH3UCTOPOB.

Peanctop R16 npenHasnadveH gns
CUMMETPUYHOIO OfPAHUHEHUA TOKA Bbl-
xofa sepxHero nneya. Ero paccuntel-
BaIOT TaK, YTOObI MaKCUMaNbLHLIA TOK,
TpaHaucTopa VT12 buin paseH cymme
HayansvHOTO TOKA CTOK@ U CKBO3HOMO
TOKa NONEBOTO TPaH3ucTopa (Toka Npu

B MUPE O)>XUBLUUX 3BYKOB

HaNPsHKEHUM CMELLEHWSI 3aTBOP-UCTOK
0.6 B 3a cuer napeHus HanpsxeHus Ha
6azo-amutTepHoM nepexoge VT 11) npu
YCNOBWK, 4TO NPOU3BEAEHUS CTATU4EC-
KX KO3(P(UUUEHTOB nepeaayn Toka
BLIXOOHBLIX TPAH3UCTOPOB HWXHEFD U
BEpXHEro nneya pasHbl. Toraa:

En

R16= —"——
lc,ay tic,

Tak, Hanpumep, npu Icg = 4 MA 1
ICyay = 9 MA conpotusnenune R16 6y-
AeT paBHO:
R16 En

Ic, 5y +1ICg

40
9+ =3 (kOm)

KoHcTpykuyun v getanu Tunb npu-
MeHEHHbIX TPaH3UCTOPOB U 0COBEeHHO-
CTV HanaxuBaHuA ycunutens noapob-
HO onucaxbl B [4). Peauctop R12 pas-
6ut Ha gBa pe3ucTopa: NOCTOAHHLIN
conpotusnenrnem 100 Om 1 nogcrpo-
euHbin (CMN3-386) conpotuBneHuemM
220 Om. Apoccens L1 HamoTaH npo-
sogom MN3B-1 20,6 mm nosepx conpo-
TueneHns MNT-2, BUTOK K BUTKY. B ka-

Puc. 4 f 1 VY [ "+En
R3 RE cs '11104 R21 R23 {40 B)
150 150 470nF vos 005 005 +
< vi? BZV55, VT3 < ~—~
1 e crl, e |cs
1 A &70uF
vi2 via vis 100 vIiz +
BC307AP j— B8C3074P | 80139 TIPa2A
™
.__r{;m Vo4 Wyns
Maz24 1Na148 {( TiPaza
ct ! J s
o= 10uF VI N 80140
80140 L
cr| ¢ —t R17 33uH
2.2nF 16k W VvV W
- — R13 1
Stok vis R10 6% ¢ Trc'
R L| 2N5550 ,\3/3{';\ 2:2nF
b 2nss50 o] _]_ vie Vi m R2¢
+H ca 11 80140 80140 R18 12 68
. 0% aWF 3, :{{ ‘l’: 16k g <
R = <Re R? c1
33k 15 15 R3 R16 _ _1_00nF
100 3K Fvie T
_L T 80133 vT20
L YJreeta L
fs -4 vos Vit s
80133 22k vie 1N4148 TIPG1A
v 80138
p
il V01 M R27
s 2 vI14 R20 )
o4 BC547A 100 +
==c3 R12 1 c10
RS anf | vp2 cs ;310 = = r22 R24 | 47OuF
150 1Ne148 T 470n R15 005 o5 T En
10 .
AAA- {40 B)
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B MUPE OXXUBLLNX 3BYKOB

A ssrver T

Puc.5 HWUM BONBIUMHCTBO TPUITEPHbIX 3aLLUT,
+ I l. amy— + 6ynyun HacTpoeHHbIMU Ha K3, uacTo
.ll ’ Aai0T NoxHble cpabartuiBaHus Npu HOP-
'T-’ MansHown pabote. Y HaobopoT, ecnu ux
1 1 HacTpoWTbL Ha oTcyTcTBKe cpabaTbisa-
- 1 ._c_‘ ' HUA OT neperpysku Npu HOPManbLHON
paborte, oHu cTaHoBATCA HeadhekTue-
HbiMu npu K3
!/'\ J Mpw BbiXoae u3 cTpos YM34 3amena
J— BbIXOAHbLIX U NPEeABLIXOAHLIX TPAH3NC-
T? ] TOpOB (HY, NycTs ewe 2-3-x), Kak npa-
L] Buno, obxoautcs He popoxe 10 ye
[ Kyna 6onbuse HenpusTHOCTEU BO3HK-
KaeT Toraa, Korga nNpu 3TOM BbIXOAUT
' M3 CTpos ele U akycruka. Moatomy,
' NOMUMO NpeAoOXpaHUTENen, KoTopble
= )\ uacro paboraioT HeadderTusHo (cro-
paloT CaMbiMU NOCNEAHUMM), OuYeHb
f ‘T-. BAXHO 3aWMUTHUTL aKyCTUYECKMe Cuc-
o= Tembl (AC) OT NOCTOAHHOTO Hanpaxe-
+ — + HUA, NOABMAIOUIETOCA HA BbiIXOAe
YM3Y4, 6uicTpopencrTByiouen cucre-
MOU OTKNIoYeHUn. [iNs 3TOn uenu cy-
+ VD2 =—F J=RI15 R1B R20 + Puc 6 LieCTBYET HEMANo Pa3fuyHbLIX CXeM (C
é@ 3agepxkou nopkniodeHun AC, bes 3a-
[EePXKn).
Hanbonee nNpocTas u3 M3BeCTHbIX
asTopy npveeaeHa Ha puc.7. Conpo-
Tuenexun peauctopos R1 u R2 Bbibu-
patoT B npeaenax 4,7...10 kOm, conpo-
TueneHue R3 fOMKHO C HEKOTOPLIM 3a-
nacom obecne4nsars 4OCTaTONHbLIA TOK
6a3bi TpaHaucTopa VT3, KoTOPbIn Kom-
MyTupyet pene K1. OT noctosHHOW
spemeHn 1=R3-C2 3asucuTt Bpems 3a-
Puc. 7 13 4K1-1 BBIX 1
BXOA 1 |5
Ki.2
(8, Bbix2
8
meon2 | &
R4’
vectee C5, C6 MOXHO MCnonb3oBate  TpaH3ucTopax. Bce My3bikawThl 270
ByMaxHbie KOHAEHCATOpL! CTapbiX TW-  eAUHOOYLIHO OTAaNu NpeanouTe- Rt f1R2 Ry VD2
nos emkocTeio 0,1...0,5 Mk®, a Takke  Hue panHoMy ycunutenio. Mo ux []m[ 10k []100k KR1OGZS ! K1
Tvna K73-17. YepTtex ne4aTHOW NNatbl  BLIPAXEHMIO, OH 3BYUNT “BKyCHee” 2 P3C8
yeunutens pasmepamu 100x80 MM no-  3T0 npu TOM, HTO BLIXOAHOW Kac- VT
Ka3aH Ha puc.5 cOopouHbIn uepTex —  Kag ycunutens Guin BbINONHEH HA KT315
Ha puc.6 OTE4YeCTBEHHbIX TPAaH3UCTOpax | VT3
Yeunutens ucneiTeiBanca My3wikav-  Tuna KT818I KT819r VDI b KT8158
Tamu Ha pa3Hbix POHOTPAMMaXx C pas- MomMnMo paccMOTpeHHbIX, cyLie- K522 .
HbIMW @KYCTUHECKUMUK CUCTEMAMU U CTBYIOT ellie TPUITEPHBLIE CXEMb 3a- &
CpaBHWBanNcs ¢ Npod)eccuoHanbHbiM - WUTHL. B HUX npegycmatpusaeTcs ¢t VT2 t=c2
ANoHCKUM yeunutenem ¢.YAMAHA ¢ kHonka c6poca, 4TO BHOCUT HEKO- 100mx_ [KT361 470mx Og)lu.
BbIXOAHLIMK KacKanamu Ha Nonesbix  Topble HeyaobcTBa Npu nonbaosa- ) i L
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B MHUPE OXUBLUNX 3BYKOB

aepxku nogkniouenus AC, Tabn. 1 LWHKUX Uenen packnenaHbl MOH-
koTopoe Heobxogumo Ans P3C6 lemaxc: A+ | Upags| Robwe leps | lorns TaxHble cTouku. Pacnanka Bl
HekoTopbix YM3Y ¢ anu- | (ucnonvenme) [npn U=30B| B [Om £ 10%| MA | mA BOAOB pene BbINONHAETCA 0f-
TENbHLIMK NEPEeXoAHbIMU [P0 452.100 6 50:7 | 2500 20 | 3 HOXWNbHLIM NYXEHbIM NPOBO-
npoueccamu, utobbt nsbe- [PPO.452110 15 2 nom. Mpw atom nonapHo obbe-
xaTb “CTyKOB™ 1 wenukos B |P®0.452.120 15| 2 DVHAKOTCA Cneaytowne KoOHTaK-
rpomkorosoputenax. Em- |[P®0452.130 15| 2 1ol pene: 1-4, 2-5, 7-10, 8-11
KOCTb KOHpeHcaTopa C1 |P®0452.101 6 34¢5)| 1250 | 26 | 5 Peauctop R4 (npu Heobxogu-
BuibupaoT B npepenax |P®0452.111 21| 4 MOCTH) yCTaHaBNUBAETCS BME-
47...100 MK® (OH nckNoua- gg:ggg} g: ; CTO NpoBOAHUKA Pene MOXHO
eT NoxHble cpabartbiBaHus PO 452 102 5 57:3 850 =1 6 3aKpenuTb Ha NNare Kak c no-
ot HY-curnanos). Peauctop P®O.452 112 25 5 MOLLbIO BNanBaeMbix CKob, Tak
R4 moxHo He yctavasnu-  [paon 452 122 25 | 5 1 C NOMOLLBIO rMKoraxsa (gocra-
BaTb, ecnu pabouee Hanps- ’ TOYHO BbDKATH KANnio rmioraHa
Xenue pene cosnagaer ¢ Tabn. 2 Ha nnaTty, BeicTpo npuxars
HaNPsKEHWEM NMUTAHUS yCU- P3C22 howaxcs Ar | Upase |Rosw OM| Lp. | lo | PENE W 3acukcuposatb €ro B
nurens (vcnonwenve) [npuU=30B| B +10% | MA | MA HYXXHOM nonoxexun). Pene
Haunbonee pnoctynHble  [pCa 523 02300 2 24124 | 650 191 6 P3C6 nmeeT HEeCKONbKO MeHb-
pene, NpurogHsLie ANA cxe- | PC4.523.023-07 20 | 4 wwe rabapuTbl, NO3TOMY nerko
Mb! 33WMTLI, NPUBEAEHL! B |PC4.523.023-09 19 | 6 ycTaHaenueaercs Ha 3Ty nna-
Tabn.1 n 2 B otnuune o1 |PC4.523023-08 2 30£3 | 7001105 21 3 TY ¥ pacnavBaeTCs HaBECHLIMMK
P3C6. pene PAC22 umeer |PC4.523023-10 NPOBOAHUKAMU.
4 rpynnbl koHTakToB. Cxe-  |PC4.523.023-02 2 4825 2500 | 105( 35 Nomumo penewnHbix, cyuie-
ma pene P3C22 u pacno- [PC4523023-06 CTBYIOT BECKOHTAKTHBIE CUMU-

Puc. 8

14

3 rgj GKrIﬂ Sk{ 12 1'1]
13 1 4 7 10

5 2
*6

o1

.1
3

.7 Y]

=12 10 9

=13 14

Puc. 9

CTOPHbIE CXEMb! 3a-
wWuThIl. B HUX Npu no-

+

+

-’

-t

ABNEHUU NOCTOSHO-
ro HaNpPAXEHUA Ha
Bbixoge YM34 no-
poroBas  cxema
BKNOHaeT CuMuc-
TOP. KOTOPLM, B
CBOI ovepenb, 3a-
KOpaunBaeT Harpys-
KY W nepexuraer
npefoxpaHuTens.

__}.

PODLDD
@ Hld:

focne ycrpaHenus
HEWCNPaBHOCTHU B
YM34 Ttpebyerca n

@Vﬂ R2
NoXeHue BbIBOAOB NpUBEAEHbI HA | ¥ 1=
. - V12 K1
puc.8. KoMMyTupyeMmbii TOK OQHOW VD2 R3
rPYMrbl KOHTAKTOB |, yaxc— OTHOCU- G] _EE'_VM

TenbHo HebBonbwon (2 A), HO npu

CnapvBaHWm rpynn KOHTAKTOB NONY-
4aeTcsa BNonHe NPUeMNEMoe 3Hauye-
Hue. B 3aBucumoctm ot FTOCTos, no
KOTOPbIM pene W3roTaBnuBanuck, ux
nacnopra MoryTt otnuuyarbes. Moarto-
My B Tabnuyax AN OpUeHTUPOBKY yKa-
33HO CONPOTUBNEHUE KATYLUKW.

Kak BuaHo U3 Tabnuy, Tok cpabarsi-
BaHuA pene lcp HaxoaWUTCs B Npeaenax
10...30 MA. Cratuueckuu ko3 uum-
eHT nepenaumn Toka 6a3bl TpaH3IUCTO-
pa VT3 Heobxopgumo Bpats € 3anacom

VAKQUgRr=s W
(3 &=

3aMeHa npenoxpa-
HuTens.

Nuteparypa

1. C CrenaHeHko.
NF406 — ycunurens
MOLLIHOCTH 3ByKOBOW
4acToThbl knacca AB.

—Panvoxo66wu,

25...30% (0bbiuHo 100...150 — B 3a-
BUCUMOCTU OT NPUMEHREHHOTO pene u
HanNpsXeHuA nutauus). B kpanHem
cny4ae, MOXHO YMEHbLLUTL CONPOTUB-
nexue peauctopa R3 no 51...75 kOm

Bo3MOXH! BapuaHT nevaTHom nna-
Thi YCTpOMCTBa 3awmnThl ¢ pene P3C22
paimepamu 82x40 Mm npusefeH Ha
puc.9 B mMecTax nogknoyeHus BHe-

+ 2005, No4, C.55.

2. T.Wkputek. CnpaBouHOE pyKOBOA-
CTBO NO 3BYKOBOM CXEMOTEXHUKE. — M.
Mwup, 1991.

3. ANetpos. YM3Y knacca AB 6e3
TENNOBLIX UCKaxeHun — Paguvoama-
Top, 2006, Ne3, C.12.

4. AletpoB. AKTUBHBI Tpexnonoc-
HbIA kpoccosep. — Paavomup, 2006.
Ne12, C 4.
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“TAHLUYEM” OT TUTAHUA

NMMNynbCHbLIN
MCTOYHUK nNuUTaHua ana Y34

(OkonuaHue. Hawano B Ne7/07)

Takum 06pa3om, CKBO3HOW TOK Ye-
pe3 nepeknovaTenbHble TPaH3UCTO-
pbl NOAHOCTLIO OTCyTCTBYET. ECnun nc-
NONb3YITCA KNKO4YEBLIE TPAH3UCTO-
pbl, UMEeUIMe Pa3Hyl WHEPUWOH-
HOCTb (Hanpumep, 0AuH TPaAH3UCTOP
tmna KT812A, a npyron — KT828A),
TO ANUTENbHOCTb Nay3bt NOCNE 3aK-
puiBaHuA Bonee HW3KOHACTOTHOrO
TpaHauctopa 6yner Gonbwe, yem
ANUTENbLHOCTL Nay3bl NOCNE 3aKpbi-
BAHWA BLICOKOYACTOTHOO TPaH3WUC-
Topa. CneposarensHo, kKoapduym-
€HT 3aNONHEHNA UMNYNLCOB — Mak-
cuMmanbHbiv Ans N6oW napwl uc-
nonb3yeMbiX TPaH3UCTOPOB NpWU OT-
CyTCTBWM CKBO3HOMO TOKA, 8 UMNyNb-
Cbl TOK@ Yepe3 TPaH3UCTOpbl — Mu-
HUManbHOW amnnutyabl. MocnegHee
NONOXWUTENBLHO cKka3viBaetca Ha KNA
UCTOYHMKA.

Retanu. Pasvembl XP1 u XP2 —
™na KAR390 unu asanoruusble ma-
norabaputHble. CeTeBONn BbIKnOYa-
Tenb SA1 — nwboro Tuna, paccunran-
HbIM HA TOK 3 A n HanpaxeHne 250 B.
MNpepoxpanutens FU1 — BIM1-1. Ero
MOXHO 3aMeHUTL Ha BM1-2, BN2T-1
UNKU aHANOMMYHbLIN.

KongeHcartopsl C1, C2, C3, C6,
C9, C14, C15, C18 — K73-17; C4,
C5, C10, C11, C16, C17 — K50-35;
C7, C8 — K31-11-3; C12, C13 —
K73-16 unn K73-11 Bce koHpeHcaro-
poi, kpome C12 u C13, MoxHO 3ame-
HUTb MNOOLIMK AHANOTMYHLIMK C TOK
X€e eMKOCTbI W Hanpaxewuwem. B
KpavHeM cnydae, koHaeHcatopbl C12 1
C13 MOXHO 3aMeHnTb Ha K73-17. Pean-
ctopel R1, R3, R4, R5, R8...R15 —
MF, MNNT, OMAT, C2-23 unw anano-
ruinble; R2 — M3B-7,5, a R6 u R7
— C5-16MB. Bapucrtop RU1 —
VCR391 MOXHO 3aMeHuTb NobLIM
aHanorNYHbLIM.

Ovoasl VD1...VD4 — KO213A. Ux
MOXHO 3ameHuTb Ha K[12997B Kax-
Obld AMOA KPensT Ha paguvartope c
nnowjaasio oxnaxparwulen nosepx-
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HOCTH He MeHee 20 cM?2. YcraHoBka
avoaoB Ha oxnagutenwu obsaarentHa
{(MHaue oHW NeperperoTCca U BLINAYT 13
ctpon). Auwogbl VD6, VD7 Ttuna
KO212A moxHo 3amenunts Ha HER 108,
KO411A (AM, BM, BM, ™), K[209A
(6. B) wnn KO1056 (B, T). OuogHas
cbopka VD8 npumerena KBU610. Ee
MOXHO 33aMEeHUTb aHanorU4yHOW, pac-
cUMUTaHHOW Ha Tok 3 ... 6 A n obpar-
Hoe HanpsXxeHue He menee 500 B, Ha-
npumep, BR310. Ovoan VDY, VD10,
VD18 — HER208, 3amensiotca Ha
1N4007, HER108, KO1058B (). Quo-
abi VD11, VD12 — K[1518, MOoxHO 3a-
MennTs Ha KO212A, KO106A. [Jemn-
tepHble avoabl VD14, VD15 MoxHO
3amennts Ha HER308, KO411A (AM,
BM. BM).

Crabwnurpor VD5 — nioboi ¢ Ha-
npsokeHueM ctabunuaaumu 31...47 B,
Hanpumep, KC531B2 unn KC5478.
Crabunutpoust VD13, VD16, VD17
Tmna KC162A MOXHO 3aMeHUTb nio-
6biMy pByXaHOAHLIMK CTabunUTpoHa-
MU C Hanpsixenuem crabunuaayuu
6.2 ... 8.2 B n MakcMManbLHbIM TOKOM
He MeHee 17 MA. MNMoponayT KC168B,
KC170A, KC175A, KC182A.

Ceetoavon HL1 — L5013SGD,
MOXHO 3aMeHWUTb Ha nbon Mural-
WU CBCTOAMOA, NN, eCNK NOCNEeHWUA
OTCYTCTBYeT, HAa CBETOAWO[ KPACHOTo
cBeveHun, Hanpumep, AN307AM,
ANN3076M, AJ1307KM, Af1307/1M. Cee-
Toanog HL2 — L5013UBC, moxHo 3a-
MEeHWUTL Ha Nboun cBeToanop cuHero
WNu 3eneHoro ueera.

Owvunctop VS1 KH102[ aameHner-
ca nobuiM ManorabapuTHbIM AKHKU-
ctopoM. BmecTo ontnyeckux nap U1
v U2 tnna AOY115A nogowayTt an-
HUCTOPHbIE ONTPOHLI C BbIXOAHbLIM
TOKOM 80 MA.

Tpausuctopsel VT1 u VT2 tuna
2T812A MOXHO 3aMeHWUTbL Ha
KT812A (B), KTB09A, KT828A,
KT834A (B), KT840A, KT845A unu
KUY 12 pupmer Tesla. Tpansuctopsl

UL server PHTD

E.MOCKATOB,
r.Taranpor Poctosckowu obn.
hitp://moskatov.narod.ru

KT841A (b, B), KT854A, KT858A
unun KN948A (b) 8 WM ucnone3o-
BaTb HeNb3A (Npu BKMIOYEHUU OHU
BLINAYT 13 CTPoR). TpaHaucTopsl
KPENATCA HA TennooTeoAax C MNNo-
wanablo oxnaxpgawuien NOBEPXHOC-
TU Kaxaoro He MeHee 60 cM2.

Opoccens L1 — npombiwnexHbin,
Tvna [1230B. Bmecto Hero nopow-
[er apoccens ¢ UHRYKTUBHOCTLIO
2,5...10 MlH, BbINONHEHHBIA HA
TpaHcopMaTopHOMW CTanu unu nep-
Mmannoe. O6MOTOUHBIM NpoBOag —
20,6 mMm. lpoccens L2 BuinonHeH Ha
thepputoBoM KonbLe oT Micrometals
Tunopasmepa K20x10x6. Marepua-
NOM MarHuTONpOoBOAa MOXeET ObiTh
v cepput M2000HM. O6MOTKM | 1
Il HamaTeiBaKOTCA B ABa NpoBoAa W
cogepxat no 14 BUTKOB Nposoaa
Nn3TB, N3ANWO unu N3B-2 0,6 mMm.
AOpoccenun L3 u L4 HaMoTaHbl Ha
Maruutonposopax @7x8 us peppu-
Ta 2000HM. O6moTkm | v Il cogep-
Kat no 75 BMTKOB aHANOIUYHOrO
nposoga @1,2 MM u Takxe HamaTbl-
BaKwTCA B ABa npoeoaa. KepH cep-
AEYHNKE UMEEeT HEMArHUTHLIN 3a-
3op 0.5 MM un3 retunakca. ina
YyMEHbWEeHUA Nonen paccesHun
Apoccenun akpauwpylTt [na atoro
CHapyxw BCe TPU CTEPKHA KaXao-
ro W3 MarHuTonpoBoaoB Tyro obo-
pavyvuBalOT OQHUM BUTKOM NEHTbI U3
mMenHoun onbru. Kpan NeHThl Npu-
nawsalrT ApYr K Apyry.

Cunosow Tpanctopmarop T1 Hamo-
TaH Ha TpPexX CNOXEHHbIX BMecTe (hep-
putosbiXx konsyax M2000HM1-17
K45x28x8 nposogom MI'T®, N3TB,
N3NWO vnu N3B-2. Obmortka | ume-
et 131 sutok 20,8 mm; obmoTKa I —
45+45 sutkos 1,2 MM, obmoTka il
— 13 Butkos 0,25 mm, o6MOTKK IV
uV —no 2 sutka 0,15 Mmm. ObmoT-
KU cnegyeTt pasHOMEpPHO pacnpene-
nnTL NO MarHntonposogy Mexobmo-
TOYHAA U3ONALMS BLINONHAETCA (hTO-
poNNacToBoOu NNEHKOW
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Tpaxccopmatop T2 HaMmoTaH Ha
konsbue K10x6x3 u3 deppura
M2000HM. Bce Tpuw obmorkum (1, Hu i)
copepxar no 8 sutkos nposopa MM T
wnn N3TB, N3B-2 &0,15 mm. ObMoT-
Ku cnegyer pacnpeaenuts paBHoMep-
HO. MHAYKTMBHOCTL Kaxaou U3 obMo-
TOK — 6 MKIH.

KoHcTpykumn. BaaumHoe pacnono-
}eHue NPOBOAHWKOB U feTanein UcToy-
HuKa MoxeT bbITb NPon3BONLHEIM Ha
xapaktepuctuku UM aro noutu He
snuser. [luaMeTp NpoBoaOB, KOTOPLI-
MU COeAMHRAIOTCA Aetanu, pabortaio-
WUe Noa BbICOKUM HANPRXEHUEM,
nonxex 6uiTb HEe MeHee 0,9 MM, auna-
MeTp NPOBOAOB OT HAIPY3KU — He Me-
Hee 1,2 MMm. Bce nposofa AONXHLI
ObiTb B HALEXHOW U3ONAUMNA.

HanaxuBaHue. BHumaHue! HYacme
anemMeHmos UM naxodumces nod
B8bICOKUM HarnpsiXeHueM, OrnacHbIM
ons xu3ku. Npu pabome ¢ ucmoyHu-
KOM HEeobx00UMO HEeyKOCHUIMEbHO
cobnwdams npaeuna mexHuxku 6e30-
nacHocmu.

Mepen BKkNOYEHUEM UCTOUHMKA B
ceTb cnepyeT TwarensHo npose-
pUTb NPaBUNLHOCTb MOHTaxa, a-
3upoBky o6MOTOK Apoccenen u
Tpanchopmatopos. UUM, cobpan-
HbIA U3 UCNPABHLIX AeTanew TOYHO
no cxeme, obbIMHO HauuHaer pabo-
Tartb cpa3ly. Ecnu nocne BKNIOYEHUA
WUNM B ceTb Hanpaxenune Ha obmor-
Kax pene K1 HepocTaTtoqHo gna ero
cpabarbiBaHuna, cnefyer yMeHbWUTL
conpotuenexue R2. lNpun 3TOM Hyx-
HO Y4UTbIBaTb, 4TO Npu cpabarviBa-
HWKM 33aumnThl TOK Hepes U1.1 vnn
U1.2 Bo3pacTer, 04HAKO OH AONXeH
0CTaBarTbCR MEHbLUE MAKCUMarnbHO
[0ONYCTUMOrO ANA UCNONb30BAHHOTO
onTpoHa (C k03P PUUNEHTOM Ha-
rpy3ku He 6onee 0,8).

Ecnu npu pabore ncTtounnka cnbl-
LWEH CBUCT, 4aCcTOTa KOTOPOro BO3pa-
CTaer Npu yMeHblUEHUM CONpoTUBNe-
HUA Harpy3ku, 10, 4Tobbl CBWCT He
6bin CNbIWEH, MOXHO yMEHbWNTL
yucno suTkoB obmotok T2 Bcee 06-
MOTKW 3TOFO TpaHcgopmMaropa aon-
XHbl COAepXarb 0AMHAKOBOE YUCNO
BUTKOB (HO HEe MeHee 7 BUTKOB, UHa-
Yye TpaH3aucTopb! HaqyHyT paborate B8

aKTUBHOM OONacTu, NeperperTca U
B8bIMAYT U3 cTpOR). [lonycTUMO CKpyr-
NUTbL Kpas MarHutTonposoaa Hapgu-
nem, pobusasce wactorsl npeobpa-
3oBanna 21 kly.

XKenarensHo ybeautbena, H4TO UM-
nynbCcbl HanpsxeHua Ha obmotke | T1
“MeroT hopMy Kak Ha puc.3. Yem nyu-
Wwe 4acTOTHbIe CBOWCTBA TPaH3WCTO-
poB, TeM bBbicTpee paccachiBalTCH
HOCUTENW 3apAA0B B HUX U TEM MEHb-
we ANUTEeNLHOCTL Nay3bi Nocne WUM-
nyneca.

[anee perynupyetcs 3awumra. ins
3toro mexay obwum nposoaoM U
BbLIXOAOM MONOXWUTENLHOTO HanNps-
XEeHURA NOAKNIOYAEM HArpy3ky: peo-
cTar WNu MarasuvH ConpoTUBNEHWUN
MowHocTelo 250 Br. Mo 3akoHy Oma
CONPOTUBNEHNE HArPy3KN AOMNKHO
6bITeb 10 OM anA ToKa cpabartuiBa-
Hua 3.5 A Npu BLIXOAHOM Hanpsxe-
Huun 35 B. Ecnu npu BknioveHuu cpa-
6orana 3awmra (pene K1 otknioum-
510 Harpy3ky), T0 BNauBaem pe3ucrop
R6 meHbwero conpotusnexmns. Moc-
ne cpabarbiBaHUA 33N THI UCTOHHUK
OTKNIOYAEM OT CeTU He MeHee YeM Ha
15...20 ¢, BnanBaem pe3nucTop u
BKNOMaeM ero cHoea. Ecnu 3auura
He cpaborana, 1o ycraHaBnuBaem
peavuctop R6 Gonblwero conpoTus-
neunsn. bonee TO4HO BLICTABUTL TOK
cpabarbiBaHua MOXHO nogbopom
conporueneHun R8. Takum o6pa3zom
pobusaemcs, 4Tobbl Tok cpabarsiBa-
HWUA 3awmnTbl coctasun 3,5 A.

Tenepb Harpysky noaknoyaem
Mexay obwum npoBoAOM U BbIXO-
DOM OTPULATENLHOTO HANPAXEHUA U
nosTopseM metoauky. Mpybyio ycTa-
HOBKY TOKa ocyuiecTenaem noabo-
pom R7, Tounyio — R9.

Ecnu npu MakCUManbHOM TOKE Ha-
rPY3Ku ABYXNONAPHOE BbIXOAHOE Ha-
npsxeHnue UWUMN cTtaHoBUTCA MeHb-
we +35 B, ysennunsaem 4ncno BuT-
ko8 o6MoTkm Il Tpancopmartopa T1
A0 NONYHYEHUN yKa3aHHOMO HaNpsxe-
HWA.

B nanHom UUIM emkocTHas Harpys-
Ka He gonyckaetca — cpaboraer 3a-
umra. Korpa tpebyerca, 4tobul uc-
TO4HUK Bce-Taku pabotan Ha eMKoc-
THYK Harpy3ky, MOXHO NOCTYynuTb

“TAHUYEM” OT [TUTAHUA

cnepywuwum obpasom. MNapannens-
HO CBETOAMOAaM ONTPOHOB NOAKNIO-
4aeM KOHOeHCATOpbl Manon emKoc-
™M, obpasywwue uHTErpupyloume
uenu. OgHako BpeMs cpabaruiBaHua
33WKUTL YBENUYWUTCA, BBUAY Yero
MOXET BO3HUKHYTb CUTyauusi, Koraa
3aumra He ycneer OTKNKYUTL Ha-
rpy3ky. MoxHo cHavana nogkniouatb
Harpy3ouHblih KOHQEHCATOp 4Yepe3
GannacTHbin pe3ucTop, a nocne TOro
K3K OH 3apAAMTCA, WYHTUPOBATL pe-
3UCTOp, HAanNpuMep, Npu NOMOLYM
pene

Ecnu tpebyertca, 4ToObl NCTOUHUK
oTAasan B Harpy3ky MOLIHOCTL A0
500 Br1, fOoCTaroyHo McnNonL3osarhb
npepoxpanntens FU1 Ha Tok 3 A,
yBenuuuTb nNnowanb TennooTBo-
poe auopos VD1...VD4 n tpanauc-
Topoe VT1 u VT2, yBenuuutb eM-
KOCTb KoHgeHcatopa C10, ysenu-
YWUTb QUAMETPbl MOHTAXHbIX NPOBO-
[OB 1 NpoBOAOB OBMOTOK, a TakxKe
oTperynuposarb 3aWuTy B COOTBET-
CTBWUW C YKA3aHHOM Bble nocneno-
BaTenbHOCTblo AeucTtBun. lMpwn
3ToM Tpan3uctopsl VT1 n VT2 gon-
XHbl BblAEpPXWBaTb TOK KONMNEKTO-
pa He MeHee 6 A.

Nureparypa

1. bttp://dvo.sut.ru/libr/tec/dmitr/10/
10.htm (Koppektopbl ko3addvuneH-
Ta MOLLHOCTHW).

2.Ten3bepr KO.M. mnynbcHble 6no-
Kv NUTaHUA TENEBU3OPOB U NX PEMOHT.
— M.: JOCAA®, 1989. — 92c.

3. Bepecos [.1N. 3nekTponutakune
6bITOBOM PAaANO3NEKTPOHHOK annapa-
Typul. — M.: Paguo u cea3b, 1983. —
128 c.

4. CTOHHUKU 3NEKTPONUTaHUA pa-
AMO3NEeKTPOHHOW annapartypsl: Cnpa-
souHuk / C. Hameensr v gp./ — M :
Papnwo v cea3b, 1986. — 576 c.

5. Mavopos M. UmnynscHbin npeob-
pasosarens “Taschibra’. — CxeMorex-
Huka, 2003, N8, C.8.

6. CepreeB B.C. CxemoTtexHuka
(PYHKUMOHANBHBIX Y3MOB NCTOYHUKOB
BTOPUYHOro anekTponutanus: Cnpa-
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— 224 c.
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(L] “TAHLUYEM” OT MUTAHUS

PeMOHT ONTOKOB nuTaHus
MOHUTOPOB U KOMMNbLIOTEPOB

Mukpocxema WWM-perynstopa
UMeeT BOCTATOMHO CNOXHYKI CTPyK-
TYPY ¥ MHOIAA HYXOAEeTCA B perynu-
poeke. BcrpeualwTca 3kseMnnaps
HoBbix UMC, koTtopble He ypaercs
3anycTuTb NOcne ycTaHOBKU Ha Nna-
Ty BMecTO gedexTHbix. TeM, KoMy
4acTo NPUXOAUTCA PEMOHTMPOBATHL
nonobHylo annapatypy, pekoMeHayo
CAenartb NPOCTenlWy TecT-nnaTty c
naHensrkow (“kposarkomn”) ona GuicT-
pov NpOBEpPKU MUKpOCXeM (puc.3).
O6esaka UC3842 na nnate cootseT-
CTBYET €€ TUMUYHOMY BKNIOYEHWIO B
WBMN moxuTopos u MK, Ho ¢ pa3omxk-
HYTbIM kKOHTypom OC (puc.4). MNepe-

Puc. 3

(OkoHuyaHue. Hayano B NeNe6-7/07)

XeHuun. HanpseHne Ha HeMHBEpTU-
pyloulem sBxofie KOMNaparopa KOHT-
pons toka Isgyn (BbiBog 3) He gomx-
HO npesbiwate 1 B. B npotusHoMm
cnyvae paborta MukpocxeMul 6Nokun-
pyetca. U CMNOBOW KN4 OCTaeTcs
3aneprbiM.

Pe3loMUpyf cka3saHHoe, NOUCK He-
ncnpasHoctn B8 Bl pekomengyercs
npou3soaAuTL NO CNeayLeMy anro-
puTMY:

1. Monumop unu UBI komnsromepa
HE BKIOYEH 8 cemb.

1. MpoBepuTb OMMETPOM UENoCT-
HOCTb NNABKOIO NpeaoXpaHuTens.

2. NamepuTb conpotuenexve yenu

LI 4srver REITY

B.6PYCKUH,
r.Kopones Mockosckow o6n

MexXAay WTLIPAMK BUNKW NPU BKNKOYEH-
HOM CeTeBOM BuiKNouarene (bonbluoe
CONPOTUBNEHNE — OTCYTCTBUE 3aMbl-
KaHus ).

3. NamepuTtb conpotusnenve uenu
A0 ¥ nocne BuINPAMUTENS (Ha KOHAEH-
carope ¢vnerpa C807 — puc.2). B
cnyyae manbix 3HaveHun (eanHUUbI
OM) ONpeaenuTh BhilWEALWYHO U3 CTPOS
Aetans NyTeM BbINAMBAHWA W NOBTOP-
HOTO N3MEpPEHUSs.

4. N3amepuTb CONPOTUBNEHUE MEX-
Ay BCEMW 3nekTpoaamu nonesoro
TpaH3uctopa. BoamoxeH yacTuuHbin
npobou (6nnako k Hynio conpoTuene-
HWe TONbKO MeXAy ABYMA BLIBOAAMM).
HeucnpasHbin TpaHaucTop akkypaTHo
nemonTuposarts (ynobHo smecrte ¢ pa-
nvatopom). OcsoboamnTb OT npunos
OTBEpPCTHA B NeyaTHou nnare

5. 1o ycTaHOBKW HOBOIO TpaH3aWcTo-

- -
‘ . - pa M3MEPUTL CONPOTUBMEHWE MEXAY
{ PP BbiBOAaMU 6 n 5 Mukpocxembt IC801
. . (p1c.2). Npwn Manom ero BenuyKUHe BbI-
naate UMC.
6. NamepuTb conpoTtusnerue Ha Bul-
X0fax BCeX BTOPWUHLIX BbiNpAMUTENem
) “ cTabunuaatopos UCTOUHWUKA NUTa-
A H¥A. MNpu obHapyxeHwu Noao3puUTens-
HO HN3KMX 3HAYEHUN OTCOEAMHUTL Ha-
. rPy3Ky ¥ CHOBA NPOBEPUTHL COCTORHNE
. .' BbixoAa. YaobHo npoussogute name-
» < PeHUs Ha INEKTPONUTHUYECKUX (OKCua-
) HbIX) KOHAEHCATOPaXxX CrNaxuBaloLmx
MEeHHbI pe3uctop R4 16 0 3k RT 4.7k Puc.4  cunbrpos.
cny»mr_ Ans nepsoHa- [ — (=~} 7. B MOHnTOpE oTcoeauHuUTb Uenb
HaneHoW ycTaHoBKu 3a- R8 150k NUTAHWUA CTPOYHOWN Pa3BePTKU (BbIXOA
AaHHBIX BBIXOAHbIX Ha- 8 —_— 31— 150...200 B). Kak npasuno. 8 aton
npskennn BMN. Kak npa- RS Lenu UMeKTCA NPOBONOYHLIE Nepe-
BUNO, BLICTABARETCH HO- R | 470k Mbiuku (“AxamMnepsl”), 0603Hauaembie
MWHaNbLHOE HanpAxeHwe 5k DA LC3B2 Ha nnate “J”. Boinans oavH KoHew ne-
NUTaHUA CTPO4YHOWN pa3- Q@|, UU g R10 100 pembivku J181 (puc.2), noa-
BEPTKYU. YBenuueHue Ha- 1_ fomp R T Selin KMIOYUTL K BIX0Ay 200 B 6rio-
NPAXEHWA Ha BXOAE ycu- ——‘—3 lgen  OUT g i[[S (16 .18B) ka nutanms u k obLemMy Nposo-
nutens owubku FB (Bbi- R/ -Un 1 100mx [y Namny HakanuBaHWs MOLL-
BOA 2) NPUBOANT K CHUXe- r — I X508 HOCTBI0 25 .40 BT HanpaxeHu-
HWIO ANUTENBHOCTU Bbi- =3 3 Bix em 220 B
XOAHbIX UMNYNbLCOB W, __L Q 8. B 6noke nuTaHna KoMnbo-

cnenosatenbHO, K YMEHb-
LUEHUKD BLIXOAHBLIX Hanpa-
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Tepa K BbIXOAY BLINPAMUTENA
+12 B nogkniouuts namny Ha-
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KanueaHus oT asTomobunbHow ape!
mouyrocTeio 30...50 Br

Il Bkmowume morumop unu UBI e
cems.

9. Npu BKNKO4eHUn Habnoaaem 3a
namnown-wHarpy3kon. Ecnu 6nok nuta-
HVR 3aMyCKAeTCA W TYT Xe OTKNIoYaeT-
ca ("cTapT-cToNHLIR" pexuM), namna
MUraeTt, He ycnesas AoCTWYbL NOMHOTO
Hakana. 310 MOXeT CBUAEeTeNnbLCTBO-
BaTb O 3HAYUTENLHOK Neperpyske oa-
HOFO U3 BLINPAMUTENEN UNK O KOPOT-
KOM 3aMblKaHUu B CXEME MOHKTOpPA.

10. Moo4epenHo OTKNIOHaeM Harpyas-
Ku OT BNoKa NUTaHWA ¥ BHOBbL NOAdEM
Hanpsxenue ceTu Ha mowntop [pe-
KpaLLEeHWe MUFaHWA Namnbl U ee NOCTo-
AHHOE CBEYEHWE CBMAETENLCTBYET, YTO
HencnpasHas uens HauaeHa.

11. NocnhepoBarensHO NPOBEPREM
BCEe 3NEeMEHTbI, YCTAaHOBMNEHHBIE B “NO-
poaputenscHon” uenn. BoaMoxeH Bbl-
XOR U3 CTPOR KOHAEHCaTopOoB, AMOAOS,
TPaH3UCTOPOB, MUKPOCXEM, 3aMblKa-
HWe [OPOXEK Ha nevyaTHoW nnare v
OpYrve HencnpasHoCTK.

12. MNocne peMoHTa 1 ycnewHoro 3a-
nycka VMBI c Harpy3kon 8 BuAe nam-
Nbl HAKANMBaHWUA B MOHUTOPE cneay-
er, B NepByio o4epeab, NPOBEPUTL uC-
NpasHOCTL CTPOYHOW passepTkun. Ans
3TOro, He oTcoeavHas namny ot bll,
MOHUTOP BKNIOYAETCA B CETb, U B Lienb
nutanus CP (npu pa3oMkHyTOW nepe-

muiuke J181) nopaercs HanpsxkeHue
50...150 B o7 BHelWHEro BeINpAMUTE-
ns. Kak u 8 cnyqae npefbiayLmx tec-
TOB, HaNPsXeHue cneayer NNAaBHO NO-
BbILLATL C NOMOLLbLIO aBTOTpaHchOp-
Matopa Unu 3NEeKTPOHHOTO pPerynaTo-
pa. B uens nutanus passepTku Heob-
XOAUMO BKNIKOYKTL NNABKuM Npeaoxpa-
HuTenb Ha 2...3 A. XenatenbHO KOHT-
ponupoBaTte TOK amnepMeTpom (Tec-
Tepom)

Nurepatypa

1. VHTerpanbHbleé MUKPOCXEMbI:
MuKpocxembl ANA UMNYNLCHBIX MCTOM-
HWKOB NWUTaHWS U UX NPUMEHEHWE. —
M.: OOO3KA, 1997.

2. MnKpocxeMbl AN COBPEMEeHHbIX
MMNYNLCHBIX UCTOYHUKOB NUTAHUA.
3Hyuknonegus peMoHTa, Bbin.13. —
M.: DOA3KA, 1999.

3. MUKpOCXEMb! Af1A MMNYNBCHBIX UC-
TOYHWKOB NUTAHWUA. JHUMKNONEAUs pe-
MoHTa, BbIN.20, — M.: IOA3KA, 2002

4. Nonesble TpaHauctopel. Cnpa-
BouyHuKk. — Faber. STM, 1997.

5. AB.PoavHs U ap. PEMOHT MOHUK-
topoB. — M.: Conoh, 1997.

6. A.Jl1. loHueHko. PeMOHT 3apy-
6exHbiX MOHUTOpPOB. KH.2. — M.: Co-
nowu-P, 2000.

7. [ K.A6noHuH. PeMOHT MOKRUTOPOB
SAMSUNG: Cnpae nocobue. — M.:
Conon-P, 2002.

Bo3Bpawancb K Hane4yartaHHOMY

(“PM” Ne3/06, C.13)

KHOMOYHbLIN KOMMyTAaTOpP
ceTeBOro Hanpsm»KkeHunsA

Bcez0a ocmaemcs HeYmo, Yimo eue MOXHO npednpuHsams!

OnybnukoBaHHan B cTaTbe CXema
(puc 1) vHTepecHa CBOEN NPOCTOTOW,

orcytcTeueM fedulnTHbix aetaneum,
HO, B TO Xe BpeMa umeeT psg ocobeH-
HOCTEW, KoTopble,

FUI .
= KIPSCS T > +Un yBbi, HEMb3sA Cuu-
Tatb AOCTOMH-
Kc2¥g>:(zg VD2 Io cteamu. AsTop
XP1 cnpasennveo OT-
1-
~2208 nKl 133"" : ' MEYaerT, YTO BO3-
el MOXHO HeueTkoe
y ,—S:'Btl i) cpabaruiBanue
N "SB2 T Puc.1  Pene K1. Ycrpa-

“TAHUYEM” OT NMUTAHUS

8. H A TionnH. CoBpeMeHHble 3apy-
GexHbie MoHuTopel. — M.: ConoHx-
Mpecc, 2003.

9. AN.Wabanwwn, B.N.Monewexko.
MonuTopel. — M.: AMK, 2000.

10. C.W.bernos, B.H.Hukudopos,
X.B.CamcuH. PeMoHT MOHUTOpoB Y.
11 2. — M.: Paguoton, 2000, 2001.

11. A B Kynukos. UmnynbcHbte 6no-
ku nutauma ans IBM PC. U3g. 2-e. —
M.: MK, 2002.

12. A.B.l'onoekos, B.B.Nwobrukmn
Bnokv NMTaHUA ANA CUCTEMHBIX MOAY-
newn tuna PC-XT/AT. — M.: NAQ v H,
1995.

13. HTerpanbHble MUKPOCXEeMbI 3a-
pybexHou ObiToBOW annaparypei:
CnpasouyHoe nocobue. — CIM6.: Naky,
1995.

14. K0.M.lTep36epr. UmnynbcHbIE
Bnoky NUTaHUs TeNEBU30POB U UX pe-
MoHT.— M.: M3an. JOCAA®, 1989

15. A_.KongyHoB. TpaH3ancrtopsl
MOSFET. — Pagnomup, 2004, NoNe4-
5. 2005, N11.

16. C.Abpamos. O6paTHOX0AOBbLIN
npeobpa3oearens U. — Papnomup,
2005, Nett, C.12

17. B.BpyckuH. Anantauyms UBI Ha
110 B « cetn 220 B. — Paauomup,
2005, NeNe10, 11.

18. C.Edumenko, C.Konogko. UH-
TerpansHan Mukpocxema [L3842A. —
Papuomup, 2004, NoNe4, 5.

E.N.AKOBNEB
r.Yxropog

HUTbL €ro BKNIOYeHWeM napannenbHo
obMoTKE pene 3nNeKkTpOonNUTUYECKOro
KoHgeHcaTopa eMKOCTbIO 10...47 MKO,
HA MOW B3rNRK4, BPAL N BO3MOXHO.
Oeno B ToMm, uto cTabunutpon VD1
OFpaHW4YMBAET OOHY NONYBONHY ceTe-
BOIO HaNpRXeHUa Ha obMoTke pene K1
(Ha ypoBHe Hanpsxekwus crabunuaa-
uuu), @ BTOPYH NONYBONHY NPakTuyec-
Ku 3aKOpaYuBaer, He aonyckas ao ob-
MOTKKW. [lpyrumun cnosamu, obMoTKa
pene nuTaeTcA nonynepuoaamm cete-
BOrO HaNPsXeHWRA, U CyulecCTBEHHO
CrNaguTb NyNbCaunK HaNPAXEHU Ha
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“TAHLIYEM” OT NUTAHUSA

Hen, npubnnane HanpAXeHue K NoCTo-
AHHOMY, NOAKNIOYEHHBbIW Napannens-
HO OBMOTKE KOHAEHCATOP HEe CMOXET.

Puc. 2
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~220B
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Ona vckniovexnua 3Ton cuTyaumm
[OCTAaToONHO NPeaBapUTENLHO BLINPS-
MuTb NogaBaeMoe Ha pene Hanpsaxe-
HWEe ABYXNONYNEePUOAHLIM BbINPAMU-
Tenem (puc.2). [Owvoawl MocTa
VD2...VD5 moryT 6biTe OTHOCUTENLHO
HW3KOBONLTHbIMKW, HanpuMep, KO521,
KO522 nockonbky Hanpaxexue Ha
HUX orpaHnumeaeT crabunurpon VD1
MNpwu atom cHuxaiotcs TpeboBanus K
senuumHe emrkoctn C1. Tenepw pabo-
TocnocobHocTe cxeMbl obecneunt
KOHAeHcaTop eMKoCcTbio 10...47 Mk®

Perynarop

Puc. 3
~220 B&H =!

N

VD1

a)

SB1_
~220B

N\ | S—

SB1_

~220B

sB2

C AONYCTUMBIM Paboumm HanpaxeHun-
eM 4yTb Honblue HanpAXeHun ctabu-
nuzayvun VD1.

Cxemy MoxHO fopaborats v no-apy-
roMmy. Bcero oAuH HU3KOBONLTHLIN
avog VD2, BKNKOYEHHLIM nocnenosa-
TensHo ¢ pene K1 (puc.3a), npeporte-
pawaer pa3psn kongencartopa Ci
uyepe3 crabunutpod VD1 u cHuxaer
TpeboBaHUA K BENUUUHE EMKOCTH KOH-

U

AnsA ranoreHHbIX namn

[ocTaTtouHo 4acTbin Beixog w3
CTPOA AOPOTvX FANOreHHbIX NAMN Ha-
TOMKHYN MeHR Ha paspaborky pam-
HOW KOHCTpykunu. HuTu Hakana ra-
NOFEHHbIX NaMmn, fa, BNpoYeMm, u
OObIYHbIX, B XONOAHOM COCTOSHWUW
MMET HU3Koe conpoTtusnexnue. Mo-
[avya NONHOro HanpAXeHus Ha ewe
HE Pa3orpeTyio HUTb NPMBOAMUT K pes-
KOMy BpoCKy TOKa, BCneacTBue Yero
cnupane 6bicTpo neperopaer. [ns
NPOANEHUA “XN3HK™ NAMN UX HYXHO

8/2007

BKNIOHATL yepe3 cneyvanbHoe ycr-
POMCTBO, NO3BONAIOLLEE NNABHO yBe-
nuyuBaTh HanpaxeHue (TOK Yepes
HUTHL Hakana) e Teuenve 3...10 c. A
NpUMEHUN ANA 3TUX Lenen 4ocTaToN-
HO AeweBbin MUKPOKOHTPONNep
PIC12F629. Mpu Hebonbwon npo-
rpamMMHon aopabotke MOXHO uc-
Nonb30BaTh U OQHOKPATHO NPOrPam-
MUpyeMble KOHTponnepbl Tuna
PIC12CE518, PIC12CE519, kovo-
pble nMeloT ewje bonee HU3KYIO LIEHY.

TIL 4srver DY

Aencaropa. lNpaega, 3gecs pene Tak-
Xe NUTAETCA CrNaXEeHHbIM OAHONONY-
NePUOAHLIM HANPAXEHWEM, 4TO Tpeby-
er ysenuyeHun emkoctu C1. Kpome
TOro, NONOBWHA NEPUOAA CeTEBOrO Ha-
NPAXEHNA ANS NUTAHUA PEne He uc-
NoNb3yeTcA. 8 MOWHOCTL B 3T0 BpeMmst
naeT Ha 6ecnonesHsiv Harpes peaunc-
Topa R1. BMecto aktuBHOro conpo-
TvBneHns R1 nyywe ucnonb3osats
PeaKTMBHOE CONPOTUBNEHUE KOHOEH-
caropa eMkocTeio 0,15...0,25 Mk®
KoxkpetHoe 3HaueHue eMkoCTu 3aBu-
CUT OT CONPOTUBAIEHWA OBMOTKK pene.
Pabouee Hanpsixenvie KoHgeHcaTopa,
€CTEeCTBEHHO, A0MXHO BbITh He MeHee
250...300 B. NocnenosatenbHO C KOH-
OEHCaTOPOM HAAo BKNIOMMTL Pe3ncTop
HebonbLoro conpoTvenenus ans or-
paHuyeHWs TOKa Yepea cxemy npu
BKSIOYEHUU €€ B ceTb

Ecte 1 apyroe npocroe pewenve
Pa3 yx ofHa u3 nonysonH cetesoro
HAnNpsXeHWA He WCNoNbL3yerca Ans
nuTannua pene, To BCKO CXeMy CTouT
orpaguTb ot Hee. 3Ty (hyHKUWIO Bbi-
nonuset auog VD2 (puc.36). Koxeu-
HO, Tenepb Tpeboeawus k guogy no-
sbiarTcs. OH AONXeH BbiTb OTHOCK-
TENbHO BLICOKOBOMNLTHLIM, HANPUMEP,
KA1056 unu 1N4007. CrabunutpoH
VD1 BbINONHAET NPEXHIO YHKLWIO
OrpPaHU4EHUA HaNPRXEHUA Ha pene K1
n koHaeHcartope C1. Harpes peaucro-
pa R1 yMeHbwaerca npaktuuecku
BABOE.

C.ABPAMOB,
r.OpeHbypr.
E-mail: asm_oren@mail.ru

B yctponcree (puc.1) ucnonsayior-
ca ase kHonku: SB1 “Mnioc” u SB2
“Munyc”. Hebonwwan popaborka
Nporpammbl NO3BONMT OCTABUTL OAHY
1 perynupoBatb APKOCTL NO KONbLY.
MNpw nopaye nUTaHus Ha pasvem X1
ceTesoe HanpsXXeHWe OrpaHnumBaert-
CA W BbINpAMNSETCA aneMeHTammn R1
C1,VD1,VD2, VD3 Ha yposre 5 B, a
koHgeHcatopul C2 u C3 ¢unetpyior
ero. OT 3T0ro HanNPsXEHUA 3anuThl-
Baerca MukpokoHTponnep D1 v Bbi-
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xoaHon kmo4 VT1. Nocne uuuymna-
nu3aynu pernctpoe D1 nporpamma
onpaluBaeT cocToAHWe KHoNok SB1
v SB2

Ha peaucrope R3 u BxogHbix ue-
nax npuemuoro bycepa GP4 mukpo-
cxeMmbl D1 oprannsoBano npepoisa-
HWE NpW Nepexoae CeTeBoro Hanps-
xeHun yepes 0. Mo aToMy npepbiea-
HUK 3arpyxaeTcA AaHHbLIMW U3
Flach-namaTun (npepBapurtensHo 3a-
nucaHHeiMu) Tanmep TMRO mukpo-
KOHTpONnepa v 3anyc-

KPbLIBAETCA CUMUCTOP, MOXHO U3Me-
HATL kHonkamu SB1 v SB2 (B Ty unu
APYTYI0 CTOPOHY). 3TO BUAHO NO Ap-

“TAHUYEM” OT [TUTAHUS

KOCTKU cBeveHun namnet HL1. Mpwu
3TOM fJaHHble 3aNuCbIBAKOTCA B na-
MATb KOHTpPONNepa, u Npu cneayio-
UieM BKNIOYEHUU APKOCTL HapacTa-
€T UMEHHO [0 3TOro 3Havennn Ba-
puctop R2 cnyxut gns nopaene-
HUA BCNNECKOB NEPEHANPAXEHURA U
Takum obpa3som 3awmuiaer cumuc-
TOP

B kauectse VS1 B cxeme npume-
HEH MAanNOMOLWHbLIN CUMUCTOP C MaK-
cumManbHbiM pabounm ToKOM 4 A 1
TOKOM OTKpBLIBAHWA NO ynNpasensioLye-
My Bxogy 10...40 MA. Hekotopuie 3k-
3eMNAApbI CUMUCTOPOB AaHHOTO Ce-
MeicTBa Mmoryt paborarte 6e3 knio-
4eBOro TPaH3UCTOPa, HAaNPAMYK OT
sbixoga GP5 D1 (uepe3 orpanvuu-
TeNbHbLIA PEe3UCTOpP CONPOTUBNEHU-
em 180...220 OmM). BMecTo yka3ah-
HOro Ha cxeme nogonpert nwboun cu-
MUCTOp C HanpaxeHuem npobos
400...600 B » nwbon Bykson (Ha-
npaxexue npobos ykasmBaetcs
nocne Tupe B MapKMpPOBKE CUMMC-
Topa). Bmecto VT1 nogownger nio-
601 TpPaH3UCTOP COOTBETCTBYIOLIEN
CTPYKTYPbl C AONYCTUMBIM KONMNEeK-
TOPHbLIM TOKOM 50...100 MA w Ha-
NPAXEHUEM 3IMUTTep-KONNekTop
10...15 B. Avopul VD1,

kaerca. Nocne OKOHYa-
HUA cyeTa Taumepa
TMRO HacTtynaer npe-
pblBaHWE, NO3BONAIKO-
ujee sblgaTtb B NOPT
GP5 wumnynsc anu-
TenbHOCTLK 15 MKC.
MMnynbCc oTkpbiBaer
KNOY HA TpaH3ucTope
VT1, a Tor, B CBOIO ove-
peab, — CWUMUCTOp
VS1. Nocne sknwoue-
HWA ycTpoucTBa yron
OTKpPbITUA CUMMCTOpPA
NNaBHO U3MeHneTcn
(oT nonHOCTLIO 3aKpbI-
TOrO [0 3HAYeHUR, CYn-
TaHHOIO U3 NaMsATH) B
Teuenue 3...10 c. Ta-
kuM obpaaom, npouc-
XOAWUT NNaBHoOe Hapac-
TaHUe HANPRAXEHWURA.
MakcuManbHb W
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VD2 — niwoboule Ha Ra-
npsxexune 50...300 B u
Tok 50...100 MA. Koh-
nexcarop C1 — K73-17
Ha HanpsXeHwWe Bbilwe
250 B, C2 — K50-6 unu
eMmy nonobren, C3 —
KepaMudeckuu, AN no-
BEPXHOCTHOIO MOHTaXa

MeuartHas nnarta yc-
TpoOUCTBa BLINONHEHA
M3 OAHOCTOPOHHEro
creknorekctonura
TonwwHow 1.5 MM pas-
mepamun 27x30 MM “
paccuuTaHa Ha npume-
HEHWEe MUKPOKOHTpON-
nepa 8 kopnyce SOIC
Yeprex nnatel npuse-
OeH Ha puc.2 Ynpas-
nAwwWwan nporpammMa
MUKPOKOHTpONnepa B
HEX-¢dopmarte npes-

yrof, 4O KOTOpOro oT-

crasnewHa B Tabnuye
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Il ABTOMATUKA BCErQA MOMOXET

BecnpoBogHaa curHanusaums
no ‘“BupTtyarnibHOMy KaHany”’

Bcrpetunca ogrHaxabl co cBomMm
Apyrom. Moxanosancs oH MHe Ha TO,
4YTO ANA XPAHEHWUR LeHHLIX Beulew
BbIKYNWUN NOMEUIEeHWe B noABane CBO-
€ro Xe AoMa, a CUTHaNU3ayu Nocra-
BUTL HE MOXET: NPoBOAA TAHYTL Aa-
NeKo v TPYAHO (AOM CTapbil, BCce Ka-
Hano! 3abuUTbl), Aa U nope3artb MOryT
MHOrourcnerHolie “aobpoxenarenu”.
A BOT Takyio 6bl cuctemy curHanuaa-
uunu coopyauTb, 4Tobel “Aobpoxena-
Tenu' He “aocranu”, na euje v CBA3b
13 nogsana c keapTupou obecneunTs!

Kopoue, npuHan a “3akas” u 3agy-
Mance, a Kak xe ero BbINonNHuTL? Pa-
[VOCBA3b B YACTOM BUae cpa3ly 3ab-
pakosan: 6biny B AoMe “cneuwanuc-
Thl” C AOCTATONHOW KBanudukauven,
4T0bbl 3arnywuTs kaHan. U 1yt Bo3-
HWKNA MbICIIb CO3AaTb CUCTEMY CUTHA-
nu3ayun ¢ UCNONbL30BAHMEM NPOCTO-
IO, HO CKpbITOFO KaHana CBsA3u No Tpy-
6am otonneHun. HyxHo Bbino nuweb
3KCNEPUMEHTANMBHO ONPEAennTLCH ¢
pabouen 4acToTou U MOLHOCTLIO ne-
penaruiero TpakTta

JkcnepumeHT Bbin 0O yauBnewHus
npocT. B nopBane Mbl ycraHoBunu re-
Hepatop M4-18, HACTPOEHHLIN Ha He-
cyulyto vactory 650 kl'y (Ha aTom vac-
ToTe B 3chupe Habnaanace TUWKHA).
Hecyuylo npomopynuposanu yacto-
Ton 1000 My c rnybuHon mogynayum
50%. Bbixon reHepatopa warpysunu
nocnegosBartentHbim konebarenbHbiM
KOHTYPOM, HACTPOEHHbLIM Ha 3Ty HECY-
uwyto vacrory. Katywka koHTypa (Ha
¢eppurosom crepxHe) Buina aHano-
FMYHOW KaTYLWKaM BXOAHbIX KOHTYPOB
8 npueMuuke CB-anana3oma

3Ty KaTYLWKY 33KPENUNN Ha CTORKe
oTonneHna (NepneHanKYNAPHO K TPy-
6e croaka), npoxoaniiem 8 NogBans-
HOM nomeulexnnu. B kBaptupe nopra-
TUBHBLIM NPUEMKUKOM “AnNbNUHNCT”,
HacTPOEHHbIM Ha Ty Xe YactoTy (650
k1), NoNbITANMUCh NPUHATL CUTHAN K3
nogsana (cronk Obin coBeplweHHOo
ApYrow, pacnonoXeHHbin Aaxe c apy-
rov CTOpoHbl Aoma). [MpuemHuk He
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“Koxrpone”

NPUHUMAN CUrHAN HU CHapPyXu 34a-
HWUR, HU BHYTPU KOMHAT. OAHAKO KOr-
Oa ero nogHocunu k nwbon Tpybe
OTONSNIEHWA BNNOTHYIO (Ha paccTos-
HUe 6nuxe 5 cM), npueM cTaHosuncs
COBEPWEHHO YBEPEHHBLIM K 6e3 Kakux-
nMbo Npu3HaKoB WYMOB YMeHbluas
BLIXOHOE HaNPFXeHWe rexeparopa,

Puc. 2

onpeaenuni MMHMMansHo Heobxoau-
MYI0O MOLHOCTb WMMNPOBU3UPOBAHHO-
ro “nepegarumka’.

OxoHuaTenbHo cucTemy CBA3W pe-
wunu genats Ha vacrorte 480 kl'y ¢
Y3KOMNONOCHOW YacTOTHOM MOAYNALU-
en. MowHOCTL Nepeparwlero Tpakra
onpegenunun npumepHo B 30...50 MBT.

KOHTPOMb . T R CETb
50 e o
AHYEMHA OXFAHA BN '
s L
P :
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AcHo, uTo “nobpoxenarenu” He Ao-
ragalTcs Uckartb CUIHaN CKpbITOW
cBsan (K curHanuaayum) 8 obnac-
v MY BewarencHbix NPUEMHUKOB
C Takom mManom MOLWHOCTLI0. BoT
Tak popunack 31a uaes.

Mo npuHumny paboTe! gaHHylo cu-
CTEMY CUrHanNU3aLum U CBA3MU MOX
HO NpeACTaBuTh Kak 1Ba COBEPLLEH-
HO OQWHAKOBLIX TpaHcueepa cuUMN-
NEKCHON CBSR3WU, AONONHEHHbIX Bno-
KOM nepefiaum TOHaNLHOTo BbI30Ba U
B6NOKOM CRexeHus 3a COCTORHUEM
oxpaxHoro wneuda [epenarowmn
TpakT TpaHcueepa npeacTaenser co-
Bon TpexkackagHeii YM-nepeaarymk
MUKPOOHHBINA YCUITUTEN, HACTOTHLIN
MOAYNATOP U CUCTEMY TOHANBLHOrO
BbI30BA, KOTOPas B PEXuUME OXpaHbl
yaEepXMBaeT nepeaaTinK BO BKIHOUEH-
HOM COCTOSIHUM (pexum “nycton” He-
cyuwien), a Npu pa3pbiBe OXPaHHOro
wnenca NoAaeT TOHanNbHLIM BbI3OB
MpuemHbM TpakT TpaHcueepa — 3T0
NPUEMHUK NPAMOTo yeunenust (cobpaH-
HbIW, KaK paHbLUE rOBOPUNK, MO CXeme
“2-V-2") ¢ npoCTeniimm OQHOKOHTYP-
HbIM YM-peTekTtopom 1 B6nokom Brio-
YEHUS 3yMMepa Npu NONy4YeHun To-
HanbHOrO BbI30Ba. Bce yanwt (Bnoku)
TpaHcuBepa pa3MeLLeHbl Ha HECKOSb-
kux nnatax. Cxema coepuHenus bno-

F10.25A

Puc. 4

Puc. 5
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toreg
Porees

epteor

pov 90

KOB nNpuvBepeHa Ha
puc.1. TpaHcueep
cobpaH B cranpap-
THOM NNAcTMacco-
BOM KOpRyce Ans
paguonwburenen
“KZ-1" paamepamm
200x200x65 mMm
(pnc.2). Pacnono-
XeHne 6nokos B
KOpnyce nokasaHo
Ha puc.3. Paccmor-
pvM cxembl 6nokos

bnok nurtanua
(6nok “0" Ha puc.1)
Cxema 6noka n3o6-
paxeHa Ha puc.4
Ocobbix NoscHeHUN
OoHa He Tpebyet
CunoBsow TpaHc-

G2
MITE A

"

\

XX 44
erer

dopmatop T1 umeet rabaputhyio
mowHocTe 6...8 BA, ero eropuyHas
06MOTKa NaeT nepeMeHHOe Hanpsaxe-
Hue okono 14 B npwu Toke Harpysku oo
0.5 A. Peauctopom R6 ycranaenusa-
eTcs HeobxoanMoe HanpsixeHue 3aps-
na bydepHon Batapeun akKyMynaTopoB
(Ans Bavapen CBWHLOBbLIX aKKyMyns-
TopoB 13 wectn 6aHok — 13.6 B). Pe-
auctopbl R2, R3 orpanwunsaot Bhi-
xoAHOW Tok Npu K3 wnu rny6okown pas-
psaxe Gavapeu (npu AonroMm oTcyT-
CTBUM HaNPsXEHUs B CETH).
Pa3srosopHbin 6nok (6nok “17) co-
6paH B kOpnyce TenedoHHOW TPYGKU
(pwnc.S v 6) n3 nabopa ans paavonio-
butenen: “TenedoHHas ceasb. Habop
No2". MukpohoHHbIM yeunutens nocT-
pPOEH NO ABYXKAcKaBHOU CXEMe Ha
TpaH3uctopax VT1n VT2 (puc.7), uto

VT2
KT801A

LB h 2

\)

. PW‘R'
VD6 012026

+142B _ D ' +136B
+128B
I—1ZB
R6 1,5k

[]R73k

-

Ctla

And min

\4\\\\ \\

8/2007



ABTOMATUKA BCETJA TOMOXXET

Puc. 6

NO3BONSET OYEHb NPOCTO OPraHWu30-
BaTb TOHaNbHLIN BLI30B NPOCTLIM BBE-
AeHneM NonoXuTenoHonu obpaTHON
cBs3u kHonkoi S1 (“Bui3oB”). Bknove-
HWEe TpaHCMBEpa B peXuM nepepaqu
NpPOM3BOANTCH HAXaTUEM HA KHOMKY
S2 ("Nepepaua”’). Ecnu B TenegonHon
Tpy6Ke yCTaHOBMEH 3NEKTPETHBIN UMN
YrOfNbHBLIN MUKPO(POH, TO HA HEro He-
0bxoanMo noaaTb NUTaHue C KOHAEH-
catopa C3 yepe3 pe3ncTop (conpoTvs-
neHne Kotoporo noabupaercs npu
HacTpOMWKE), @ CUrHan CHUMaTh Yepes
pas3fenurenbHbIi KOHAEHCATOP EMKO-
cTei0 nopsigka 0,1 MkO.

Bnok Hu3kux Yyacror (6nok “27). Ha
TpaH3uctopax VT1u VT2 cobpan Y34
npyeMHoro TpakTa (puc.8). Pesucrto-
pamu R2 n R4 ycranaenusaT ypo-
BEHb FPOMKOCTU NPUEMa U CAMOKOH-
Tpons curHana mukpodona. Peaucro-
pom R10 ycranaBnusalT ypoBeHb
cpabatbiBaHus 3ymmepa (Bb130B Ha
nNeperoBopb! UNKU HapYLWeHne OXpaH-
Horo wnewuda). Peauctopom R11 3a-
nawT pexumMm paboTel cOCTaBHOrO
Kn4a Ha Tpauauctopax VT4..VT7
(06b1MHO €ro ABUXOK HAXOAUTCS B NO-
noxenun 25...30% OT BepxHero no
cxeme BbiBOAa). B npunuyune, R11
MOXHO 3aMEHUTb ABYMA NOCTORHHLI-
MU pe3UCToOpamu COOTBETCTBYIOLErO
HomuHana. Nanyyartens BF1 — npak-
Tudecku nwbon TenedoHHLIA Kan-
ClOflb C CONPOTUBNEHUEM KaTyLIKU B
npeaenax 50...150 OM. MNnasHoe,
obecneunTb cBOGOAHBIN BLIXOA 3BYKO-
Bbix Konebanui u3 Hero. TpaHaucro-
pbl VT6 1 VT7 ponxuel 661Tb TONBKO
repMaHneBLIMK,
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Bnok oxpaHbi (6nok “37). Cxema

-
. - (puc.9) npeacrasnser cobown Knaccu-
Yeckun MynsTBMGpaTop, K OAHOMY 13
- . nney KOTOpOro NOACOEAUHSETCH OX-
- palHbm wneid. K Tpakty nepepaqn
* <. 5 610K OxpaHbl NoAKMIoYaeTCs Tymbne-
) pom S1"OxpaHa” (puc. 1) BMECTO MUK-
v pochoHHOro yecunutens TenedoHHoN
- Tpybku. Hapyuwienue uenocTHocTu
wneunda 3anyckaeT MynsTusnbparop,
| 3 4TO 3KBUBANEHTHO HAXaTMIO KHOMKM
- “Bbi3oB” Ha TenedoHHON Tpybke
- Pene Bpemenu (6nok 4°) cnywmr
ANs ycTpaHeHus cpabarthiBaHus 3ym-
58—
— 3
Puc. 7 st x 1 Ry, RaLsk BF2
MK x [=] "4 Bk cG]i’HO “Bbizos”
+38B L]
R1 10k VT
1} KN3036 R6 82k
BF1 c1 |s18
zso0 | +078
cz R4 VT2 :
3300 1k '|Es Swux  KT306r T 18k
RE180, A\
| U
Puc. 8 C11 22mx o1
+108 x168 | K;/Ta
209N
C3 R6 5,1k
v L L
T csa C5510
RY | 108 VD1 R12 VT6 MN
1sok | <) 220 91 & Mn2s
1!
al = r3 |RS 1M
160k
1500] ¢ ]10)(
T 4068 VT7 MN37
BF1
R2 R4
22k 22k
c2
0,01 $ )
2 3 0 [
Puc. 10
02
1
10{+12)8
.
= R3
[c1 150k
200k |220mx 4
vT
KT3102 x258 : 00

crasneHa Ha puc.10.

Mepa Bbli30Ba NpU BeAeHUn TenedoH-
HOM cuMnnekcHowm cenau. Cxema npen-

(Oxon4anue cnepyer)
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TUPUCTOPHBIA JIEKTPOINPUBO/L

TUPUCTOPHLIN 3NEKTPONPUBOA UCMOfb-
3yeTcs B CUCTEMAx aBTOMAaTUKL 1 Tene-
MEXaHUKW He 0K aecaTok ner. MNpocTo-
Ta B 0B6CnyxmMBaHuKM, HU3kas cebectom-
MOCTb, NpoaomkuTensHas pabora c
BonblKMMKU Harpyskamu, crabunmaaumn
CKOpPOCTH HE3aBUCUMO OT MOWHOCTH Ha-
rPY3KM 1 Nerkoe ynpaenenne No3sons-
10T NPUMEHATL AAHHOE YCTPOUCTBO ANA
perynupoeku c60opoToB 3nekTpoasurare-
New Ha KOHBeNepax, B HACOCAaX, MOLLIHbIX
BEHTUNATOPAX U T.N.

- has’onMNyNbLCHBIM pPerynaTop, yn-
paensLWmuA TUPUCTOPaMM.

CkopocCTb BpalLeHus 3nexTpoasurare-
N8 NpUBOAA 33BUCUT OT COCTOSHUA yana
$a3onMMNyNLCHONO YNPaBneHns TUpUc-
Topamu. ®asoBbIv CABUM CUTHANa Ha yn-
PaBNSIOWMX 3MEKTPoAaX TUPUCTOPOB OT-
HOCUTENEHO aHOAHOTO HANPRXEHUS NPOo-
McxoaMT NPy noMoLLm hasocasuratoLLen
uenv R13-C7-VT3. ONEKTPOHHLIA MOCT
coctouT m3 peauctopos R13, R14, R16,
R17, puona VD12, konpencatopa C7 un

ABTOMATUKA BCEI[JA TOMOXET

B.KOHOBANOB,
r.pkyTck.

3ucropa VT5 yepes peauctop R14 no-
NAETCH NONOXUTENBHOE HanpRXeHue
CMELLEHUN C MHTErpansbHoro crabunu-
3aropa Hanpsbkenust DAT.

MMNynbC HanpsxeHWs ¢ aMutTepa
VT5 nopaervca Ha bBa3sy knioyeeoro
TpaHauctopa VT2 ans ycunenust B
TpaHcgopmatope T2 npu OTKPLIBAHUW
VT2 BO3HUKAIOT UMNYNbLCHLI TOKA, A0C-
TarouHble ANS 3anycka TMPUCTOPOB.
MonoxurensHsie UMNynNbLCHE NOCTyNa-
10T Ha YNPaBnsioWme 3NeKTpoabL! TUpKU-

] £\ PA1 1008 ctopoe VS1 u VS2, otpuuarens-
Puc. \/f/ = Hble cpesatotes auonom VD10.
vsi_vsz VDBKAI5126 MK o
M T 160 A x160 B [ns nonyyYeHus NUHeNHoN 3aBu-
N T M1 CUMOCTU CKOPOCTH BPaLLIEHUS! 3NEeK-
= 1 TpoaBuraTens oT 3afalowero cur-
c10 ’
. VD1 -VD2 L1 HaNa HanpsXeHne Ha KOHAEHCaTo-
%630 B 160 N lefsm’ M148..110B P A
g 1. 3xBr pe C7 HeoBXoaMMO U3MEHATL Tak-
Xe No NMHENHOMY 3aKOHY, T.€. OH
R13 5k DOMKEH 3apsaTbCs NOCTORHHBIM
FU2 JFU1 HL1 no eenuuuHe Tokom. Tok 3apsna
Vo3 Vs tndooz 2078 KOHOEHCATOPa U HanNPsHKEHWEe Ha
c3
R3 1,5k
SA2 \ SA1|¥uifo.1 -
{1}
XT | xT VD7 1N4001 V15 R16
R14 KT31075 12k
2208 DA1 7812 R4 6.8k vi
1 3 |33 Ré vonZh
ta 56k L ns148
l ’-I_
C4 470mx | CS 100mx
R7 VT4
x25B whmX25B 1.5k KT3126 R17
2.2k
VvTH VT3 R15 510
) KT3126  KT3126 i
Mpennaraembin  3nekTponpueoa i
'pyc.1) nmeer cneayowme napaMerpobl: R8 cs c9
P ) Aytow P P 1_’;: 680 R1033k R11680 033 025 Ty
Hanpsixeue cetw, B 220 R13 1.5 :,Zums

Hanpsxenue Ha Harpyake, B, e bonee 120

TpanaucTopa VT3. B anaronans Mo-

[wanaszoH perynupoBaHus 1:10
MaKcUManbHbi TOK Harpyska, A 100 | CTa BrloueH nepexon Gasa-amuT-
Yacrora cetu, My 50/60 | TEP TPaHauctopa VT4

Mpu HebonbLIMX 3MEHERNNX B CXe-
Me BO3MOXHa paboTta ycTpouctea OT
TpexdasHom ceTn. ANEeKTponpmueoa co-
nepxur

- cunoBom TpaHcthopMaTop;

- 3neKTpoaeuratenb ¢ NOMeExono-
[aBnalWwmuM punsrpom

- MOLHbIN BLINPAMUTENBHBIA MOCT C
ynpaensoLWnumMmM TUpUcTOopamu,

- HW3KOBOIBTHbLIN BbINPAMUTENL CO
cTabnnNn3aTopom HanpaXEHUs;

Bo Bpemsi 3apsina koHaewcarto-
pa C7 HanpsixeHne Ha SMUTTEPE TPpaH-
auctopa VT4 Gonee nONOXUTENbLHO,
yeM Ha base, v VT4 3anepr. o okoH-
uaHuu 3apsinkn C7 HanpsxeHne Ha Bbl-
soaax VT4 mMeHsieT NONspHOCTb, TpaH-
3UCTOP OTKPLIBAETCH W OTKPbIBAET
TpaH3uctop VTS5 3a cuer atoro 6a3o-
Bbin Tox VT4 ysenuumeaercs, T.€. BO3-
HUKaeT nasnHoobpa3HbIiu Npouecc oT-
KpbiBaHUR Tpan3uctopos VT4 un VTS
[Ins NOBLILWEHUA NOMEXOYCTOUHMBOCTU
NOpOroBOro ycTponcTea Ha basy Tpan-

HEM, B NPUHLUMNE, UIMEHSIKOTCA NO 3KC-
NOHEHUMANEHOMY 3aKOHY, NO3TOMY ANs
nuHeapusayum Hanpsxenus Ha C7 oH
3apAXAETCA 4epe3 HENVHEWHbIW 3ne-
MEeHT — TpaHauctop VT3. Bpemn 3a-
psAa KOHOeHcaTopa U3MEHSRETCH C NOo-
Mouwbio audhepeHumManbHOro ycunu-
Tens Ha TpaHauctopax VT1 u VT3
B uenu ux amurTepos ycrarosneH 06-
wmn peanctop R13, Yepe3s KoTopbI Npo-
TeKawT Toku 0boux TpaHaucTopos. Ha-
npsukeHne Ha 6aze VT3 crabunmampo-
BaHo crabunutpoHom VD12, noatomy
U3MEHEHVE HanpsxeHus Ha baze VT1
BbI3bIBAET Nepepacnpenernexue TokoB
TpaHauctopos VT1 u VT3 UameHenne
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Toka konnekrtopa VT3

Puc. 2

LI erver RIS

perynupyer Bpema 3aps- [o
nacC7 o

Hanpskenue Ha Gase
VT1 saBnsieTcs BXOAHLIM
HaNPSXEHUEM CXEMbt, C
NOMOWbID KOTOPOU Yn-
paBNSTCS TUPUCTOPLI
VS1 1 VS2. BxoaHoe Ha-

[-X-]

- —
<
[

o0

NpsYXeHUe NpeacTarnser
cobon anrebpanueckyto
cyMMy 3afanwero Ha-

o 9 pg gtr o

o

NPSEHUA Ha pesucrope
RS v HanpsoxkeHus obpat-
HOW CBS3W, NOCTynaKowe-
ro yepes pesucrop R6
CurHan obparHon ceasum,
NPONOPLMOHANBHBIN 3Nek-
TPOABWXYLLEN Cune nBu-
rarens, CHUMaeTCs C ero
NONOXUTENBHOWU WWHbLI
nutanms. MNpu yeenuue-
HUU Harpy3ku Ha Bany

P PR ©

oo fod &

anekTpoasuratens M1
ero 06opoThLI NAAANT, HTO BEAET K YMEHb-
wermo IAC. CooTBETCTBEHHO, CHUKAET-
CA HanpsbxeHne Ha peauctopax R6...R8,
TOK Yepe3 TpaHaucTop VT1 yMeHbLUaeT-
cs, avepe3 VT3 ysenuumsaercs. 1o npu-
BOAUT K YMEHBLLEHUIO BPEMEHU 3apsana
koHaeHcatopa C7, a cnenoBaTtentHo, K
YBENUHEHUIO YINa NPOBOAMMOCTY TUPKC-
TopoB (6onee paHHeMy OTKpbIBaHMIo). Ha-
NPSYXEHNE Ha InexTpoasuraTtene ysenu-
4MBaercs, u ero obopoThl BOCCTaHaBNM-
BAKOTCA 10 NPEXHEr0 YPOBHS.

Mpy yMeHbLIeHUM Harpy3kv U yBenu-
yeHuu obopotoe M1 TpaHaucTop VT1
CUNbHEE OTKPLIBAETCH, yBENUUMBAETCS
HanpsbkeHne Ha R7, rok yepes VT1 yee-
mmamBaercs, a vepes VT3 ymeHblaet-
CR uTO BefleT K YBENUHEHUIO BPEMEHMU
3apspa koxaencaropa C7 v ymeHblue-
Huo 0bopoToB ABUratens. CUHXpoHM3a-
UMS YNPaBnNsIoWero curHana ¢ aHoAHbLIM
HaNPsYXEHUEM Ha TMPUCTOPaX NPOUCXO-
AUT NPU NUTAHWU CXeMbi YNPaBNEHUs
CMHA3HO C NUTaHUeM TUPUCTOPOB. Cko-
pocTs Bpauenms aurarens M1 perynu-
pyercs peanctopom R4, a HauanbHbie
(MyHUManbHbIE) 060poTLI ycTaHasNmBea-
10TCA NOACTPOEYHLIM pesvcTopom R7.

AvogHein Mmoct VD3...VD6 nuraet
CXEMY MNYNLCHOTO YNpaBneHus Yepe3
TOKOOTpaHUYUTENLHBLIM pe3ucTop R3
Crabunusatop Ha amopax VD11, VD12
(hOpPMUPYET UMNYNLECHOE NPSIMOYTONb-
HOE Hanpsikenve senuuanHon 14...16 B
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Wnterpaneheit ctabunuaarop DA1
nuraet ctabunNU3npoBaHHbIM HaNpsxe-
Huem 6a3oBylo uens TpaHancTopa VT5.

MouTn BCE PaANOKOMNOHEHTHI CXEMb
TUPUCTOPHOTO 3M1IEKTPONPUBOAA pa3Me-
LWEHb! HA NeYaTHOM NNaTe U3 OHOCTO-
POHHErO CTeKNOTEKCTONUTa (pnc.2) pas-
mepammn 136x40 mM. Cunoeon Tpawc-
hopmMaTop M MOLWHAR OUOAHO-TUPUC-
TOpHas cbopka pasmetleHsb! OTAENbHO
(Hanpumep, npsMo BO3ne ABuraTens).
CedeHre NoABOASLLMX K 3NEKTPOMOTO-
pYy NPOBOAOB AOMKHO COOTBETCTBOBATHL
MaKCUManbHLIM HArpy3kam, a u3onNsums
— BbIIEPXMBATb NATUKpATHOE pabouee
Hanpaxenune. Pyyka perynuposku obo-
pOTOB 3NEKTpoABUraTeNs A0MKHA BbiTh
06513aTeNLHO AV3NEKTPUYECKON.

PerynupoBka cxembt 3aKnoMaeTcs B
nposepke paboumx pexumos. Ha avone
VD11 noniHo BbiTe MMNyNbCHOE Hanps-
XEHUE NPRMOYTONLHON (HOPMbI HacToTOM
100 Ny, a Ha koHaeHcatope C7 — nuno-
obpasnoe. Mpy n3MeHeHUM perynatopom
R4 obopotos (Hanpshkerns Ha Baze VT1
NOACTPOEYHBIM pe3unctopom R7) Hanps-
XeHue Ha koHaeHcatope C7 take non-
HO NPONOPUMOHANLHO U3MEHATLCS [la-
nee NpoBepseTCs NOCTyNNEHUE UMMNYNb-
CHOTO HanNpsXeHUs Ha ynpasnsowme
3anekTpoab! TupuctopoB. Auoas VDS,
VD9 noseonsioT MCKMIOHUTL B3aMMHOE
BMSHYE YNPaBNSIOLLMX 3NEKTPOAOE NPU
6onbluom pa3bpoce TOKoB ynpasneHus

Mocne noaxnioyeHns anexTpoasura-
Tens peaucTopom R4 ycranaenusaioT-
€A MUHUManNbHble 06OPOTLI, peancTo-
pom R10 3anaercs HanpsxeHue Ha sko-
pe (1/10 or pabouero) flanee ¢ nomo-
weto R4 pBurarens BoiBOAUTCA Ha
MakcuManeHble 06opoThl, @ Hanpsaxe-
HUE Ha AKOpe YCTaHaBNMBAETCs B CO-
OTBETCTBUM C NACNOPTHLIMK AaHHBIMM.

Mpy n3amMeHennn Harpysku Ha anexT-
popsurarene (o1 0,2 10 HOMUHANBLHOM)
060pOTbHI HE AOMXHLI 3MEHATLCS BO-
nee yem Ha 5%. MNpu BonblieM 3Have-
HUM HecTabunbHOCTM HeobxogmMMo
yBenuunte rny6buny obpatHon cesan
pe3ucropom R7 (aBvxok nepesoamT-
CSi B HWXHEE NO CXEME NONOXEHUE).

Cunoson TpaHcdopmaTtop Buibupa-
ercs U3 pacyera HeobxoanMonm Mouy-
HOCTY 1 HaNpsXeHUn 3NeKTponpueoaa.
UMnynecHeIM TpasccopmMatop T2 Boli-
nofNHeH Ha ¢eppuTOBOM KONbLUE
2000HM anamerpom 10...12 mm. O6-
MOTKM HamaTbiBaloTcs nposogom MAN
@0,12 mm 1 conepxart no 40 BUTKOB.

TUPUCTOPB MOXHO 33MEHUTb Ha
BKAY-250. fivoas 3aMeHvMbl Ha poc-
cumnckune aHanorv Tuna [1226 unu 2376.
Tpanauctopel VT1, VT3, VT4 noponayT
cepwn KT312, KT315, KT31026, a VT5
— KT361, KT3107. TpaHaucrop VT2 3a-
MeHuMm Ha KT8176. HenonsipHubie kOK-
nencaropbl — trna K17 unu MBM, anex-
Tponutuueckne — K50-6.
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NMNepecyeTHas pexKkapa

B pa3nuuHbix u3MepuTensHbiX Npu-
BGopax, ycTpoucTeax aBTOMaTuKm W
1.n. yacto Tpebyercs noacuer um-
NynsCcoB C MHAWKaUWEN KonuyecTea
npoweawwux. NMpepnaraemoe ycrpon-
cTBO (puc.1) npeacrtaenser cobon
NUHENKY NECATUYHBIX PEBEPCUBHbLIX
CHETYMKOB CO 3HAKOBbIMU UHAMKATO-
pamu u newundparopamu. Yucno
CuYeTHbIX nekap (eanHuubl, [EeCATKY,
COTHU U T.A.) onpeaenseTcs Konuue-
cTBoM cueTtunukoB. MMC cuertunkos
K155MEG umeroT npenyCraHoBKYy uc-
XOQHOro COCTOSIHUS, OCyulecTBnse-
MYyl MMNynsCamMu OT reHeparopa
MenneHHbix konebanun Ha VT1 u
DD3 Wmnynbcol cuetunkom DD6 npe-
obpa3yoTcs B 4-pa3psaHbin ABOUHHO-

pecatuyHbIA Kof. YacToTa 3apawuie-
ro reseparopa euibupaerca npumep-
HO 2 'y ¥ MOXeT BblTb CKOPPEKTUPO-
BaHa anemenTamun R8, C2 ans ontu-
ManbHOW CKOPOCTM yNpasneHus cve-
Tom. lMNpenycraHoBka ocywecTeBnser-
cs kHonkamu SB2 (“Ycr. egunny”) u
SB3 (“Ycr. AecsTkoB") NOCpeacTBOM
anemeHToB DD5 n DD3 .4, obecneyu-
BAKOUMX HaYanbHLIA 3aNyCcK CHETYU-
ka DD6. Knonka SB2, ans ycrpane-
HUS BO3[1EMCTBUR BXOOHLIX YPOBHEN
DD8 Ha npenyctaHoBKy, AONOMHU-
TeNLHO (hOpMUpPYET BLICOKUE YPOBHU
Ha cuyeTHbix Bxoaax DD8 nocpen-
ctBom anementTos DD7.1 u DD7.2 n
3abnokuposana emkocTbio C4. MNepe-
Krodarens SA2 ocywecTenseT 3anper

ss1
“Cuem®
R2 L 004 K155A71

n

D02 1 D02.2
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0n'os

R3 620  Re 470
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8 270k
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N.PEOQBLKO,
rHosononouk.

NpeaycTaHoBKW, €CNU B 3TOM UMEETCH
HeobxoaumocTs. Mukpocxema DDS Boi-
6MpaeTcs C KONMYECTBOM BXOA0B, paB-
HbIM KONUYeCTBY pa3psaoB (ANs AByX
— K15511A3, ans 1pex — K155/1A4,
vyetoipex — K155/1A1, natu-socbMu —
K15511A2 v 1.n.). Nocnenywouwme BxO-
Dbl HApAUWMBAEMbIX 3MEMEHTOB BKMO-
HaKTCs aHaNOrMuYHO paspsay Aecar-
koB. Nepekniovarens SA1 3apaer Ha-
npaenexune cyeta (yBenuuewuve unu
yMeHbLUEHne).

CueTHble MMNYNLCE! B AaHHOW CXe-
Me dopmMupyoTcs kHonkon SB1 ¢ an-
TnppebesroeuiM Tpurrepom Ha DD1.1
u DD1.2 u ogHoeubpatopom DD4,
BbipabatuiBaWMM UMNYNLC, ANKU-
TENLHOCTL KOTOPOFO He 3aBUCUT OT
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ABTOMATUKA BCErJA NIOMOXET

BPEMEHN HaXaTUa KHONKW (NpMMepHO
0.1 ¢ npu yka3aHHbIx HoMuHanax C3 u
R7). Bmecto SB1 MoxeT 6biTb ONTO3-
NEKTPOHHLIN, MarHUTHLIA Unu Mbon
Apyron naTuuk.

3BYKOBOU KOHTPONbL UMNYNLCOB CYe-
Ta peanu3osal Ha UMC DD2 u ynpas-
nserca or opHoeubparopa. Yacrora
(3BykoBOM TOH) onpepensieTcs ane-
meHtamu C1, R3, R4. MpomkocTs pe-
rynmpyercs NOACTPOEYHbIM Pe3ancTo-
pom R6

fbIX AUCK C NPOpE3siMK U NBEe OnToNa-
pbl U3 AUCKpEeTHLIX 3nemenToB UK-an-
ana3soHa (VD1-VD3, VD2-VD4). pac-
NONOXEHHLIE NO OKPYXHOCTU AUCKA C
a3npoBkon (CABUIOM) OTHOCUTENLHO
APYr Apyra Ha veTBepTb nepuona
Tpurrep DD2.1 octaHaenueaet cyer-
UMK (Hanpumep, NPU NPONycKe Heka-
YeCTBEHHOro yvacTtka). ABro3anyck
NPOUCXOAUT NPU PA3MBIKAHUM BLIKNMIO-
vatenss SA1 u ycraHoBke Tpurrepa
aBTopeBepca Ha DD2.2. [nutens-

VoS Ay’lﬁ “Mycx”
p—>+58

i EEEER 1]

Kaab! Ha TpaHauctopax (puc.3a ans
nHankaTtopoB ¢ obuwuM katoaoMm u
pnc.36 — c obuwmm anogom). B cxe-
ME MOXHO UCNONb30BATh U UHLIE UH-
auvkaTtopsl, a Takxe HabpaHuHbie u3
AuCkpeTHuIX ceeroauonoe (AN102,
AN307, AN316, ANIC362, KWIMu 1.n.
pasnuuHeix ysetos). ApKOCTL MOXHO
NOBLICUTL U NPUMEHEHUEM ra30pa3s-
PRAHBIX HAUKATOPOB ¢ Aewudpaum-
en Ha UMC K1551M01 [2]. Tok notpe6-
NEeHUA YCTPONCTBA 3aBUCUT OT KONU-
HecTBa pa3psaoB U TOKa UHAUKATO-
poB. [Ins 4-pazpsaHOMN CxeMbl OH CO-
craensier npumepHo 0.5 A.

MNepexniovarens SA3 KoMMyTupyer
pa3spsaHoe MecTononNOXeHue 3ans-
Ton, HeobxoanMmoun, Hanpumep, ANs
BblAeNEeHNN NECATKOB, THICAY u T.M.
KHonka SB4 oBecneunsaet cbpoc (06-
HyneHue) Bcex aekap, a uenoyka R14-
C5 ocyulecTBnseT Hynesylo yCTaHOB-
Ky Aekag npu BKNKYEHUN MUTAHUA.

MuUKpPOCXEeMbl MOXHO 3aMeHUThb
aHanoruyHeimn cepuin K555 nun
KP1533. 310 3aMETHO CHM3UT aHep-
ronoTpebnenue yctponcrea Kuonku
SB2.. SB4 — runa KH1. KonpeHca-
Topkt C3, C5 — K53-19. B kavectee
T1 MOXHO UCNONL30OBAThb BLIXOQHOW
TpaHcopMaTop OT CTAPOro TPaH3U-
CTOPHOrO NPUEMHUKA.

[aHHoe yCTpOMCTBO MOXHO MCROSb-
30BarTh B kavecTee cueTymka obopoTtos
vnu metpaxa. B atom cnydae k Hemy
“NpUCTLIKOBLIBAETCS” y3en, NoKasaH-
HbI Ha prc.2. [laTUMKOM CIYXWUT Kpyr-

8/2007

HOCTbL uMnynbea, hopmupyemoro DD3,
AonxHa 6bITb MEHbLUE Neproaa curHa-
fla Ha HanBbICLWEN YaCcToTe BPaLEHUs!
(t <<Tpnin = 0,7C3R8)

Mpu nopabotke B cxeme Ha puc.1
anementl DD1, DD2, DD4, DD7 1,
DD7.2 ¢ peransmu “06BR3KK” uckmo-
yalTcs, a Bbixoabl 6 1 8 UMC DD4.1,
DD4.2 (puc.2) noaknioHaTes K cyet-
HbIM Bxonam DD8 (puc.1). Bxoabl 5
DOD7.1 1 11 DD7.2 aHanoruuHel Bxonam
50D4.1 1 13 DD4.2 (puc.2), v npu yc-
TaHoBKe nokasaHun 6e3 opHoBpemeH-
HOTO BO3[EWCTBUSI BXOOHLIX YPOBHEW
MOryT OblTb UCKMHOYEHBI.

Ucnonbayemble gewundparopsl
KP514/11 ponyckaloT BeIXOAHOM TOK
o 4 MA, y camux ungukatopos Afl-
C324A npenentHo AONYCTUMBIN TOK
— Bonee 20 MA, NO3TOMY MOXHO no-
BbICUTL IPKOCTE CBEYEHUA MHAWKATO-
pOB, UCMOMNL3YS YCUIMTENbHLIE Kac-

.2
004 K1557A1 Puc
004 1
_%. &
003 KS5AT1 1 7] of K Bub 5 008 (puc.1
L nild
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- {« [&]
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Nureparypa

1 Ueanoe B.W. u pp. Nonynposop-
HUKOBBLIE ONTO3NEKTPOHHLIE nNpubo-
pei: CnpaBodnuk. — M.: QHeproaTto-
musnart, 1984 — 184 c.

2. N.Penbko, W.Pyceykun. Pepep-
CUBHBINA CYETYUK MeTpaxa — Papuo-
mMup, 2001, Ne7, C.15.
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“Colgate Motion”

H.MBALLWH,
rMunck.

AKTUBHbIU NbINECOOPHUK

N TecTep

Mpy pemonTe Noboro HerepMeTUHO-
O paguoTexHUIeckoro Npubopa cambim
rPA3HLIM U TPYAOEMKUM NPOLECCOM SB-
NAETCA OYUCTKA MOHTaxXa OT Be3fecy-
wen Neinu Y nbiniecoca Het Hacapku,
CHUM3IOLLEN CREXaBLLIYIOCA Nbifb. Takomn
“AUHaMKUYECKON™ HACakon MOXeT no-
CNyXuUTb 3nekTpudeckas 3ybHas wetka
‘Colgate Motion™, BcTasnenHas B pesu-

HOBYI0 Tpy6y, NpUCNOCcoBNeHHytO B Kave-
CTBE BbITSKHOTO LWNAHra K nbifiecocy.

B 3y6Hou wetke 1 umeetcs BuGpupy-
towmmn 6apabar 2. OH nocaxeH Ha ockb 3
(camope3s) u npuBOAMTCS B ABUXEHUE
KPUBOLIMNOM 4 Ha KOHue Bana 5, koTo-
pbi Bpawaercs B wenu 6 bapabana 2.
WmeHHo Takoe nerkoe konebatenbHoe
OBUXEHUE MeXay AeTansMyM MOHTaxa

L3 2 4 5 Bu Boin no B-B A
\ [ ] 203// S
[kl = A - R6AA158
f
P e an ||
S X b ‘ﬂ 851 VY oY |
10 \ 6 ISP IIIIIPi
1A
. &
Q

NO3BONAET CHATL CNOW CNEeXaBLLEn-
Cs NbIiN, HO HE NOBpEeXAaeT aAera-

/ 15 \\\\
G N

. MNbink NOALIMAETCR, HO TYT Xe
nornoulaercs yepes wenu 8 B Tpy6-

MEPBbLIM QEJIOM TEXHOJIOI NSl Yk

Ke 7 U BbITSHXKHOM LUNANT NBINECoca.

MNoarotoBka TONCTOCTEHHOW PE3UHO-
BOM Tpybbt 7 C HAPYXHLIM AMaMETpOM
12 MM ons WINAHrA 3aKNIDHAETCs B NPO-
NONbHOM pa3pe3e ee KOHUA, BLIBOpaiu-
BaHWUM U HACEUKE (HAape3aHUM HOXOM) Liie-
neu 8 Ha ee BHYTPEHHEN NOBEPXHOCTU.
LLleTka 1, NNOTHO BCTaBNERHan B paspe3
Tpy6bt 7, NPUKPENNSETCA K HEW HAaKUAHLH-
MM PE3MHOBLIMUK KOMbLAMU 9, Buipe3aH-
HbIMW 13 CTAPON BESNOCUNEAHOM Kamepbl.

MukpoTtpeluHbl NPOBOAHUKOB Ne-
4aTHOM NNarbl SBNAKOTCA TPYAHO ONpe-
[NEenseMoin HEMCNPABHOCTLIO U3-33 HENO-
CTOSIHCTBA KOHTAKTa. [INR HaxoxaeHus
MUKpPOTPeWmH 06b1MHO Npy-
mensitoT Bubpaumio [1). B ka-
4ecTBe roToBoro Bubpouly-
na MOXHO NPUMEHUTL 3Ty
XE 3nexTpuyeckyto 3yGHyio
weTtky “Colgate Motion",
€CIM NPUXUMATL ee K NOAOo-
3pUTENBLHOMY MECTY nevar-
HOM AJIOPOXKM ThINBHON CTO-
ponom 10 werku 1, koTopas
UCNbITLIBAET TOMHO TaKyHo e Bubpauwio,
KaK ¥ cama weTka

MecTo MUKpOTpELLMHBI NoKanuayeT-
Csi N0 TPECKY B FPOMKOFOBOPUTENSIX,
MUraHUI0 MHANMKATOPOB U NPOMKUM (hyH-
KLUMOHanNLHbIM n3MeHeHusiM B paborte
TecTupyemMoro annapara

Juteparypa

1. H.MBawwun. Ceteson subpowyyn.
— Paguonbutens, 2003, Ne3, C.38.

Kopnyca HeGonbiurx npubopos, yc-
TPOMCTB aBTOMAaTUKKU W T.N. paanonto-
Gureny YacTo U3roTaBNUBaINT M3 NNa-
cT™acc. [ins atux uenen ynobHo wuc-
NoNbL30BaTb NUCTOBLIE TEPMOAKTUB-
Hble NNacTMaccel (NpY HarpeBaHWu
pa3MaryaloTcs): NONUCTUPON, OpraHu-
Yyeckoe CTeKkno, BUHUNNacT u np. CHa-
yana u3 NUCTa BbiPE3aeTCs 3aroToeKa
(packpou 6ynyuwero kopnyca). Ha Hen
NpocCTLIM KapaHaaloM (He Gourcs Tep-
MUYECKOTO BO3AENCTBUR) HAHOCUTCH
pa3smertka B mectax crubos.

NopBupatorcs Tpu metannu-

Kak COrHyTb NMacTukK?

oaHon — okono 150 mm. Jlunms cruba
3aroTOBKWU NpOrpesaeTcn NPOMbILNEH-
HbiM hEHOM UK HaA ra30BoM NAUTON A0
pa3MAryeHnn NNacTMacebl.

B nocnegHem cnyvae ynobHo Bocnons-
30BaTLCH YCEYEHHLIM KOHYCOM, CBEpHY-
TbiM U3 KPOBENbHOM XECTU (BLICOTON
150...200 MM, C HWKHUM OCHOBaHMEM au-
ametpom 100...120 MM 1 BEPXHUM —
10...15 MM) 1 0Q€eTBIM Ha KOHEOPKY NNK-
Tol. V13 BEpXHErO OTBEPCTUS KOHYCa Bbi-
XOAUT NOTOK CUNEHO HarpeToro Bo3ayxa,

Yaxan nnactvua

Wwpokas nnactuHa

B.‘-IYBYKOB,\
c1.ByiHnun Moruneeckown o6n.

Temneparypa KOTOporo perynmpyercs
BEIMHUHON NNAMEHWU rOpenkKu.

OnHa y3kan nnacTuHka yknagbiea-
€TCH Ha Kpaw CToNa, Ha Hee — 3aro-
TOBKa 1 cBEpXY — BTOPaAn y3kasa Nnac-
TUHKa Tak, 4Tobbl GokoBan rpaHb cTo-
na, Kpan HWKHeN NNAaCTUHKK, NUHUS
cruba v kpomka BepxHen Buinu Ha of-
HOW BepTukanu. fleson pykom ator ‘Gy-
Tepbpon” NpuxUMaeTcs K cTony, npa-
Bov BepeTcs Wupokast NNacTuHKa, Ha-
KNaablBAeTCs Ha 3aroTOBKY, NPUKMMAa-
€TCH K Y3KOW RNACTUHKE, U

NNaBHbLIM OBUWKEHNEM BHU3

it NN
qeckne nnactuuky, Hanpumep, [T lllllll[ll[llllllllllllllll T TR 3aroroa|:a "3"”629“;9‘ no
eBble, TONWMHON _3argroBk nuumn. lNocne Hebonbwon
gf.i%a; :40 : ;;i:u:: Ine Jgue%‘:mu- vncrs TPEHUPOBKY Ka4ECTBO U3U-
Hb! 3aroToBKu. WnpuHa asyx nna- I Nppeennne g 6a He ycTynaeT NpoMbiLw-
\ CTUHOK — NpUMEpHO 70...80 mMm, NEHHOM LWTaMNOBKE. )
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NomMmexoycTtonimBoCTb

|

MoMexoyCTOMYMBOCTL NOTMNECKUX
anemeHTtoB cTpykTypel KMOI onpe-
nensercs MHOrMMKU QakTopamMu: UH-
aveuayanbHbLIMM 0COBEHHOCTAMM
KpuCTanna, Harpy3osHon cnocobHo-
CTbIO MO BxOAY, k03 hUUNEeHTOM pas-
BETBNEHUS N0 BLIXOAY, NAPA3NTHLIMU
MHAYKTUBHOCTBIO U €MKOCTbLIO, Ha-
NPSKEHNMEM NUTAHKUSA, TeMNepaTypomn
n np. Kpome T0ro, nomMexoycromnum-
BOCTb CUCTEMbI, COCTOAWEN U3 MHO-
XecTea BeHTunen, obbivHO oTnNuua-
eTCA OT NOMEexOyCTOWYMBOCTU OT-
AENbHOTo NOMMYECcKOro 3NEMEHTA.
Taknum obpasom, aHanus nomexoyc-
Tonunsoctu cuctemsl KMONM-ane-
MEHTOB CTAHOBUTCS HENPOCTOM 3aAa-
4en, ecnmn offHOBPEMEHHO YYUTHIBaTL
BCe hakTophbl.

KoMmnnemeHTapHas CTpyKTypa uH-
sepropa obecneunsaer 6nuskue K
naeanbHbIM NepefaTodHble xapak-
TEPUCTUKU C NOPOTOBLIM Hanpsxe-
HUEM NEepekNIOYEeHUs), COCTaBNsAIo-
WUM NPpUMEPHO NONOBUHY NUTAID-
wero Hanpsxkenus (45...55%). Pe-
3yNbTaT — BLICOKAR NOMEXOYCTOu-
YMBOCTL, ONpeaenseMasn Kak Makcu-
ManbHOe HanpsXeHWe WYMOBOro
CUrHanNa, KOTOpbLIA MOXET NOSBUTL-
CHi Ha BXOA€, HE BLI3LIBAR NPU 3TOM
NepeKNIYEHUs MHBEPTOPA U3 OIHO-
ro cocrvosHus B opyroe. CoBpeMen-
Hbole KMOM uHTerpanbHbie cxembl
obnanaoT TUNOBOM NOMEXOYCTOoM-
yusocTbio nopspka 0,45Vce. 310
03HaAYaEeT, HTO NOXHLIA BXOAHOW CUr-
Han ¢ aMNNUTYAOW, He NpeBbIWwalko-
wen 45% HanpsaxXeHUa NMTaHua, He
6yneTr pacnpocTpaHaTLCR B cxeme,
T.€. He BbI30BET €€ NEPEKNIYEHUs
OpaHako rapaHTMpoBaHHOE 3Haue-
HUE NOMEX0YCTOMYMBOCTU ANS NpU-
6opos o6uiero npumeHeHUa cocras-
nser 30%

Ha puc.1 npeacraenenst nepega-
TOYHbLIE XapakTEPUCTUKU, NO KOTO-
pbiM MOXHO OnpefenvTL NOMexoy-
CTONYMBOCTb ANS UHBEPTUPYIOLWETD
(puc.1a) u HeuHBEpPTUPYIOWETD
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K.60PUCEBNY,
r.MuHck.
E-mail: K Borisevich@tut by

VIH MIN — MMHUMAaneLHoe BXoaHoe
HanpsxeHne normyeckon “1", npu Ko-
TOPOM BbIXO[HOW NOMM4YECKUIA YpOBEHb
HE U3IMEHseTCs;

VNL=VIL MAX — nomMexoycTonuu-
BOCTb NO YPOBHIO Nnoruyeckoro “07;

VnH=VDpp-V|H — nomexoycTonun-
BOCTb NO YPOBHIO NOru4eckon “1";

VOH MIN — MUHUManNbHOE BLIXOA-
HOE HanpsxeHue noruyeckomn “1" ans
pacyeTHbIx 3HaveHun VL (ana vk-
BEPCHOU (DYHKUMU, NOKA3AHHOMU Ha
puc.1a).

B Tabn.1 gaHsl 3HaueHus (1 3anac)
NOMEXO0YCTOUYNBOCTU ANK cepui
K561 n KP1561 (yctaHoBneHHbie
Ob6veanHEeHHbIM COBETOM MO 3NeKT-
POHHbIM ycTpoucteam — JEDEC).
MoMexoycTonunBOCTL MUKpOCXEM
cepun KP1561 HeMHOro npeesiwaer
nomexoycronunsocte UMC cepun
K561, Tak kak nepBeble Ux HUX coaep-
KaTt bycepusoBaHHbie 3NEMERTHI.

Mockonbky MOM TpaHaucTopsl
npeacraensioT cobon npubopel ¢ pe-
3UCTUBHOWN BONLTaMNEPHOMN XapakTe-
PUCTUKOWN, ynpaensemble Hanpsxe-
HUEM, UX NepenaToyHsbie XxapakTepu-
CTUKM M, CNefoBaTenbHo, cTatuyec-
Kasi NOMexoyCTOUYMBOCTL onpeaens-
I0TCA napannensHuM (nocnefoea-
TENbLHLIM) BKAKYEHUEM 3KBUBAMEH-

NomexoycTon4MBOCTE M 3aNac NOMEXOYCTOMYNBOCTH
Ana norumvyeckux anemeHTos cepumn K561 u KP1561 (T5=25°C).

NapameTp Ycnosnsa BxopHoe
TeCTMPOBAHUA | HanpRXeHwe,
V,.B |V,,B
MakcumansHoe BxogHoe Hanpsxewne | 0,545 5 15
HU3KOro YPOBHA ANA 3NEMEHTOB 19 10 3
cepum KP1561 (V_ ,..,). B 15135 15 4
MakcumansHoe BxoaHoe Hanpaxewne | 05/45 5 1
HU3KOTO YPOBHA ANA 3NeMEHTOB 19 10 2
cepun K561 (V, ,...). B 15135 15 25
MunuMansHoe BxoHOE Hanpaxenve 0,5/4,5 5 35
BbICOKOrO YpOBHA ANA INEMEHTOB 19 10 7
cepuwv KP1561 (V ,..). B 15135 15 1
MuHuMansHoe BXOAHOE HanpsXenue 0,5/4.5 5 4
BbICOKOTO YPOBHA ANA 3NEMEHTOB 19 10 8
cepun KS61 (V,, ,..). B 15135] 15 125
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A3BYKA CXEMOTEXHUKHN

pakrepuctuka KMOM-uuBepTopa
MoxeT 6biTh BbMMCNIEHA U3 YyNpo-
LWEHHbIX BONLTAMMNEPHbLIX XapakTepu-
ctuk N- u P-kanansHbix MOTM-Tpan-
3uctopos. B nepexoaHon obnacry,
rae oba TpaH3aucTopa HaxoANTCH B
HachbllWeHWn, AN UHBEPTOPa MOryT
6LiTb MCNONL30OBAHBLI Cneaywwme
cooTHoweHus. Tok croka ans N-ka-
HaNbLHOrO TpPaH3uCcTopa BbHMUCNAET-
cs no popmyne:

K
lgsn ‘7"(V1N—V7N)2» (1)

Tok cToka ana P-kaHanbHOro Tpax-
3ucropa:

~lasp =— (Vin ~VDD-Vyp)?. (2)

roe Kp n Ky — koadpdmumnenTsl, 3a-
BUCALWME OT TEXHONOTMUM U3rOTOBNE-
HUA COOTBETCTBYIOWKUX TPAH3UCTO-
poe

Hopmannwosamoe llopyaniosansoe
Moy Vot
B 1.0,
i
0,7 0,
03] 03
i 177 i
e +- Hopmaansosamoe e LL S - Hopmanonanoe
0 03 07 L0y v .3 07 10y

Wccnepoeanus NokasuiBakT Xopo-
wee coBnaneHne pacyeTHbIX AaHHbIX
ANS BLIXOAHBIX TOKOB peanbHbiX Npu-
60poB c 3akcnepuMeHTantHoiMu. Ha-
npsxeHue B obnacTu nepexona, unm
nepexofHoe HanpsXeHue, Bbluncns-
€eTCA 13 NPOCTennx TOKOBbIX YpaB-
HEeHUW, YYUTLIBAR, YTO HeKoTopas
4YacTb TOKA fONXHA NPOTEKaTL Yepes
P- n N-kananbHble TpaH3UCTOPGLI.

MpupaBHUBas TOKK HacLILWEHUR U
npeobpa3sys BuIpaXeHUe, MOXHO No-
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NY4UTb NEPEXOAHOE HANPSXEHUE:

K
Vin+ Voo ~Viel)
. K,
Vin

Buibupas 3nauenus Vip|=Viy , 1
Ky, =K, . nonyyaem nepexonHoe
HaNpsXeHue, NPakTU4eckn pasHoe
NONOBUHE NUTAKLWEro, 4To 6nNuako
K naeansHomy cnyvakw obecneue-
HUA MaKCMManbLHoONU NOMEXOYCTOU-
yusoctn. OAHAKO HEe Bcerna BO3-
MOXHO NONYYeHNe OAUHAKOBbLIX NO-
POroBbix HaNpPAXEHU NO NpPUYUHE
OTKNOHEHUN B TEXHOMNOIUYECKOM
npouecce.

Ons 4-exopoBoro anemenTa UN-
HE, nanpumep, Bxoaswero B co-
cras K561/1E6, amnupuyeckoe co-
OTHOWEHNE ANA HUXHEN paHULbI

Q)

HanpsaXeHus wyma VL Bbir-

Puc. 4

1T ssrver HIH

ubl AuanasoHa NOMEXO0YCTONYMBOCTU
MOXET ObiTb BLINUCNEHO:

1
N (5)
N,
1.5+ Ny

Vit =Viop| 0.9~

AHaNorMuHLIe COOTHOWEHWS MOTYT
6bITh NONyYEeHb! TAKXKE 1 ANS 3NeMeH-
ta U-HE.

W3 Bripaxenun (4) u (5) MOXHO Bu-
DeTb, 4TO HaNPRXeHUe HuXHed rpa-
HULLI AWana3oHa NOMEX0yCTONYUBO-
cTu Vi, Kak hyHKUMS yucna ynpas-
naeMbix Bxonos, byaeTr ymeHbwars-
CA C yBENUYEHWUEM UX YKUCNA ANS 3e-
meHTa UNN-HE, n naobopor, Gyaer
yBenuumuBaTthcs ANs anementa U-HE

CoOTBETCTBEHHO, HanpsXeHue
sepxHel rpaHnubl Anana3oHa nomMe-
XOYCTONYUBOCTH, KaK PYHKUUR |mC-
na ynpasnseMbix BXoaos, by-
Aet Bo3pacrtatb ANK 3NeMeH-
Ta WIWN-HE n ymenswarscs
ans anementa U-HE.

MNepepnartounan dyHkyus
Vour=f(ViN) ans pasnuyHeix
KOH(UTrypauuin BKNIOYEHUS
anementoB UNU-HE n U-HE
nokasaHa Ha puc.4. [laHHble
XapakTepucTukm MOXHO uc-
none3oearte ANS onpepene-
HUA Haunyywen kondurypa-
umn, obecneyunBawen Mak-
CUManbHYI0 NOMEX0YyCTONYHU-
BOCTb CUCTEMbI.

UcTouHrkn ungopmauymm

1. www fairchildsemi.com.
AN-377.pdf — Fairchild Semi-
conductor Corporation.

naaunT cneayowum obpasom:

Ve =Vpp

1.5+NM

rae N j — 4nMcno ncnonb3yemelx
BXOM0B 3NEMEHTA;

Ny — nonHoe Yncno Bxoaos
anemMeHTa.

HanpsxeHue sepxHen rpanu-




CnyTHuku cepum “W”
koHcopunyma EUTEL

(Oxonuanue. Hayano B NoNe6-7/07) ,*M.

NPOIrPAMMb! CO CNYTHUKOB “W”

Daunbie no TB-nporpammam,
TPaHCNUPYyEeMbIM Yepe3 CNyTHUK
*W4", no cocroanuio Ha ¢espans
2007 roga, npuBeneHsl 8 Tabnuye
(nonnas vabnuua kaHanoB cNyTHU-
koB “W1", “W2" "W3A", “W4", “W5",
“W6” npuseneHa Ha cawuTe XypHa-
na). HekoauposaHHbie KaHanbl 060-
3navawrtca FTA (Free To Air). ina
npuema 3akpbiTbiX KAHANOB HEOHX0-
Aum CTB-TioHEp € BCTPOEHBbIM AEKO-
aepom, nubo c Cl-untepgencom, B
KOTOpPbIA YCTaHaBNUBAKT CMEHHbIN
CAM-mMopynb, noaaepxvsanumnn
[eKoanpoBaHue COOTBETCTBYOLWEN
cuctembl ckpeMbnuposanua. Mpu

3Tom Heobxoaumo
UMETb ONnayvyeHyo
cMapT-KapTy cooT-
BETCTBYOULEr0 Npo- .
Banaepa (nocraswm- g
Ka ycnyr), KoTopywo
ycranasnusatwrt 8 CAM-moaynb.

CnytHuk “W1" npeanasnaven ans
peTpaHcnAuMn pasnuyHbix penopra-
Xen. Yepes Hero ocyujecTenaercs
TPaHCNALUA HECKONbKUX TenekaHa-
NOB Ha NOCTOAHHOW OocHoBe [nA
3putenen ctpad CHIC npepcrasnser
nHTepec kaHan “Adjara” u cepbekuin
kaHan 'RTS".

CnyTHuk "W2' perpaxcnupyert npo-
rpammbl C TeppuTopuun cTpaH Boc-

BUAEOTEXHUKA

R
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TouHon Esponsl (BeHrpun, PyMbiHum,
Bonrapuu) u cTpaH, Bxogmslux pa-
Hee 8 cocTas KOrocnasuu. [ina crpax
CHI' npencrasnsalT uHTepec npo-
rpammbl “TBN", “Billa", “Armenia”,
“Moldova Int".

Cnythuk “W3A” ucnonbayerca ans
peTpaHcnAuMU penopraxen u SocTy-
na k Wurepuery. inna xurtenen CHI
TenekaHanbl, peTpaHCnMpyeMsie CnyT-
HUKOM WHTEpEeca He NPeACcTaBNAoT

Yacrora, [Ty | Nonspn3auynna Nposanpep | Kanan ijopoc'n,. MbEut/c FEC Koanposanne
1 2 | 4 | 5 6 7
“W4” (36° B. 11.)
Chelsea Viaccess 2.5
Eurosport Viaccess 2.5
Eurosport 2 Viaccess 2.5
Fashion Int. Viaccess 2.5
11.727480 L MNosepxHoCTb Milan 27 500 3/4 Viaccess 2.5
Planeta Sport Viaccess 2.5
Real Madrid Viaccess 2.5
Cnopr 1 Viaccess 2.5
Cnopr 2 Viaccess 2.5
12,111080 L MNosepxHOCTL HD Tecr 26 500 3/4 Viaccess 2.5
12,187800 L THB THB 4 340 3/4 FTA
Py TB FTA
12.206980 R MNosepxHoCTL PEK 27 500 3/4 T Viaccess 25 |
12,206980 H MCA MCA 27 500 3/4 Irdeto 2
PTP Zerypt
HTB Zerypt
Kynbvypa Zerypt
THT Zcrypt
Cnopr Zerypt
Bectn Zerypt ]
12 226160 L Tpwkorop TB TB5 27 500 3/4 Zcrypt ]
aT8 Zerypt +
PeHTB Zcrypt
183 Zcrypt |
3se3na Zerypt
TBY Zcrypt
MyaTB Zerypt
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1 2 3 4 5 6 7
12,245340 R HTB+ HTB+ 27 500 3/4 Viaccess 2.6
HD Kuro Viaccess 2.6
12.264520 L HTB* HD Cropt 27500 34 Viaccess 2.6
12,283700 R HTB+ HTB+ 27 500 3/4 Viaccess 2.6
12.283700 H MCA MCA 26 480 1/2 Irdeto 2
A-One FTA
Bridge TV FTA
12.302880 L Cora = gTB 27 500 34 —
Cowa FTA
HTB+ Viaccess 2.6
12.322060 R HTB+ HTB+ Vro 27 500 3/4 FIA
12,322060 H MCA MCA 26 480 12 Irdeto 2
12,360420 R NosepxocTs n°“;;”‘T"; L 27 500 34 V'acggss 26
12,360420 H MCA MCA 26 480 12 rdeto 2
12.379600 L HTB+ HTB+ 27 500 3/4 Viaccess 2.6
12.398780 R HTB+ HTB+ 27 500 3/4 Viaccess 2.6
12.398780 H MCA MCA 26 480 1/2 Irdeto 2
12,417960 L HTB+ HTB+ 27 500 34 Viaccess 2.6
12.437140 R HTB+ HTB+ 27 500 3/4 Viaccess 2.6
12437140 H MCA MCA 23 438 3/4 Irdeto 2
12,456320 L HTB+ HTB+ 27 500 3/4 Viaccess 2.6
12.475500 R HTB+ HTB+ 27 500 3/4 Viaccess 2.6
12.475500 H MCA MCA 26 040 2/3 Irdeto 2

Mporpammbl, TpaHcnupyemblie Yepes
cnyTHUK “W4", B OCHOBHOM, pYCCKO-
A3bluHbIE (MMeeTcs Hebonbluoe Bela-
Hue Ha AcpurKy), NO3TOMY AN POCCUUA-
CKUX TenespuTenewn cCnyTHUK npea-
CTaBNAeT NOBbIWEHHBIA UHTEpPEC.
Haubonbliee 4ucno reMarnyeckmx
kavanos npepnocrasnaet “HTB+". UH-
TepecHbl nepenaun TB-nporpammbl
NosepxHocTU”. [1NA cenbckux xurte-
newn, Ybk TEeppuUToOpuN HEe OXBaveHbl
MHOTONPOrpaMHbiM BEWAHWEM, U e

- »
4
-

{Npoaonxerue.
Havano 8 NeNet, 2, 4, 5, 8, 9/06, 3/07, 7/07)

Pnme focus — npaMookycHan aHTeHHa.

Prime focus LNB — kouseprop ans
NPAMOOKYCHON BHTEHHDI.

Progressive — nporpeccvBHas kanpo-
Ban pa3eeprka. B ornnume or yepeccipos-
HOW pa3BepTkW, 3a O4MH NPOXoA nyu4a no
Xaapy nepenaercn Beck kaap.

Proxy Server — npoMexyTouHbiN cep-
BEP MEXAY KMEHTOM U peanbHbiM Cepse-
poM YBenuumsaer cxOpPoCTb ObMeHa WH-
hopMaumen MeXy KOPNOPaTUBHLIM KIIMEH-
TOM ¥ NOCTABLLMKOM oN-line-ycnyr.

HEBO3MOXHO NPUHUMATb OCHOBHbIE
¢enepanbHble NPOrpaMMbl, UHTEpe-
ceH npvem Hebonblworo nakera “Tpu-
konop TB", Bkniovatouero cebille ae-
cATka 06ueHayMoHanbHbIX NPOrPamM.
OnHako BCe yKa3aHble NporpaMmbl Ko-
AMPOBaHLI, M AN X NPOCMOTpa He-
obxoauMa noanucka C eXeMeca4HON
aboneHTckom nnaron. He 3akoamposa-
Hbl NWLLb CEMb NPOrPaMM.

Yepes cnyTtHuk “W5" nepenpaerca
HeboNbWOoe KONUYEeCTBO perynapHbIX

TenenporpamM. OnpeneneHHbI K-
Tepec npeacTaBNAer NUb KaHan
“EuroNews".

CnyTtHuk “W6", B OCHOBHOM, Npea-
HA3HA4YEeH AN NEePEeroHKU OTCHATLIX
MarepuanoB pa3nuyHbix TenekoMna-
HuW. Yepes Hero BeAeTca peTpaHcna-
LUus BCEro Nuilib AECATKA TenekaHa-
nos (B OCHOBHOM apabckux), v kako-
ro-nubo NpakTUYeCcKoro uHrepeca
ANl OTEYECTBEHHbIX 3pUTENen OH He
npeacrasnner.

RF (Radio Frequences) — paavosacto-
Thl. Yacrorw Bbiwe 100 ky

Receiver — BHyTpeHHWA NpueMHbIn Bnok.
OcyuwecTenser HacTporky Ha CTB-nporpam-
Mbi, npeobpasyet curnan MY ¢ kouBepropa B
CUrHanb! BUAEOD K 3ByKa. XpaunT uHdopma-
UMI0 O NPUHAMAEMBIX NPOrPaMMax

Redundancy — n3bbitouHocTb. Beskoe
cxaTue n3obpaxeHun OCHOBAHO Ha ero U3-
BbITOMHOCTU. MOXET BBINUCNATLCRA HA OCHO-
B€ KOPPEeNsiLMM OTAENbHBIX y4YaCTKOB Kaapa
¥ (MNK) Ha OCHOBE BLINMCNEHHUA MEXKAAPO-
BOM Pa3HOCTH.

Return path — o6parHbiil kaHan ceasu
MEX/y NONy4aTenem v NOCTaBLUMKOM KOM-
MYHUKAUUOHHBIX YCNYT.

SECAM (SEquentiel Couleur A
Memoire) — ananorosan cucrema nepeaa-

4u useTHoro m3obpaxexna gopmara 4:3
(625 cTpOoK), MCNENBL3YKLANA Y3CTOTHOMOAY-
NVMPOBAHHLIE LBETOBLIE NOAHECYLWWE, “epe-
DyloUMECA Yepe3 CTPOKY. ABNRETCA CaMOn
NOMEX0YCTON4MBON CUCTEMOW B MUpE.
Skyplex — cucrema MyneTMNNExKCMpoBa-
HUA, pa3paboTaHHan KOHCOPLWUYMOM
Eutelsat, npn kOTOpOW CUrHaANB!I HECKONBKNX
nporpamm nepepatTcs Ha Bopr cnyTHuka,
rpe 06bEAVHAKOTCA B €AWHBIU NOTOK, YCKU-
NUBAIOTCA ¥ NEPENATCA Ha 3eMNI0.
Smart Card — cmapr-kapra. lNepcoxant-
Han KPeaWTHAR kapra Ans aexkoaepa cnyT-
HUKOBOIO NPUEMHNKA, NPEAHA3HANEHaR ANA
aBTOPU33LMKM KNMEHTA KaK MOANMCHMKA Ha
3aKkoaupoBsaHHyo TB-nporpammy.

(NMpononxeHwne cneayer)
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NMNpooHuk

ANnd NpoBepKU paauonpueMHUKoOB

Mpubop npenHasHaueH Ans HGuiCTpo-
O OTLICKAHWA HEWCNPABHOCTEW B pa-
AVIONpUEMHMKAX, a Takke B TpakTe
BOCNPON3BELEHUA MArHUTOGOHOB NPy
X PEMOHTE

B 3noxy namMnosbix NnpUEMHWKOB pa-
avonioburenu WUPoOKo npuMeHanu
camogenbHbie Npobrukm [1], KoTopble
06bIYHO COCTOANM U3 AETEKTOPA, NaM-
noBoro ycunutens 34, ronoBHbiX Te-
negoHoB unu rpomkorosoputenn. C
NOMOLLbIC ulyna npobHUK nocneposa-
TENbHO, Ha4YMHaa OT Bxoda, NOAKNo-
4anca K xapakTepHbiM (KOHTPONbHbLIM)
TOuKaM cxembl. U Tam, rge curkian npo-
nanan, Nposepsancs pexum paboTsi
namnbl, UCNPaBHOCTb KaTyWeK unu
TpaHchopmaTopos. 3TO 3HAYUTENLHO
yCkOpAno pemoHT. MpobHuk Takoro
THNa MOXHO cOBpaTh U3 COBPEMEHHLIX
paaguopetaneu.

Mpeanaraembin npubop, B oTNuuve
o1 npobHuKa-reHeparopa, nNo3sonser
0BHapyXUTb Ha CNyX HENUHERHbIE UC-
KaxeHun, camoBo3byxaeHue ycunure-
NA NNOXYI0 DUNBTPALMIO BLINPAMNEH-
HOr0 HanNpsXeHWs U HeCNPaBHOCTb
HNOKMPOBOYHBIX KOHAEHCATOPOB.

Puc. 1
{151

lWyn
> (2 6800 I
VD1
"Kpoxodun® 10

o6t npoBoa, @ NONOXUTENLHbIE YCU-
nueaiotcs TpaHauncropom. Konpewncarop
C3 Bbinenser u3 UMNYNLCOB 3BYKOBYIO
COCTaBMALLYI0 CUrHana, KoTopas ycu-
nueaercs TpaHauctopom VT2 u nopa-
€TCA Ha rONOBHLIE TENeOHbI.

Flpn nepexniouenun SA1 npobHuk
craHosuTCcA Y34, 1 uMm nposepsaercs
4acTb NPUEMHKUKA Nocne aeTekTopa.
Tak kaK Ha BbIxofle AeTEKTOPa YPOBEHb
CcurHana 3HauntenbHo (NpUMepHo Ha
TP NOpPAGKA) BhIWeE, YEM Ha BXoAae
NpUeMHWKa, TO NepexsiloyaTent KOH-
Taktamu SA1.2 ¢ nomowbio genurens
R2-R3 ymeHblIaeT 4yBCTBUTENLHOCTS
npobHuka.

[ns nposepku npuemnyika peancrop
R1 ycraHasnusaerca B nonoxeHue
MaKCUManbHON YyBCTBUTENLHOCTU
O6uwwuit npoeoa NPOBHUKA C NOMOLLbIO
3axuma “KpoKoAMN™ NOAKNIYaeTCA K
obwemy nposoay npoBepaemMoro npu-
€MHUKa, WYNOM KacaiTCs BXOOQHOro
KOHTYpa (BblBOAA NEPEMEHHOrO KOH-
[eHcaropa, KaTylwk1 u T.n.), v no npob-
HVIKY NPUEMHUK HACcTPauBaeTCa Ha pa-
AVOCTaHLUMIO B QUMANa30HaxX AMUHHBLIX
Mnu cpepHux BonH. MPOMKOCTL Npu

»—» —

MNpobHuk (puc.1) coctout ua petex-
TOpa paavoHacTOTHLIX CUrHanNoOB, ycu-
nutens 34, ronoBHbIx TenegoHos U
nepekniovarens pexumos paborbt
B 3aBucumocTu o1 nonoxewus nepe-
kmouarens SA1, npubop Moxer npose-
PATE PAANOHACTOTHYIO YACTb CXEMbI UMK
Y34. B nonoxeHuu, ykazaHHOM Ha cxe-
Me, pafMocurHan yepes KoHgeHcaTop
C1 v perynaTop uyscTautensHocty R1
NOCTYNaeT Ha 3aTBOp NOMEBOrO TPaH3N-
cropa VT1. OrpuuarensHile nonynepu-
oAbl 3aMmbikarorcs yepes auoa VD1 Ha

3tom B TenecdoHax AOMKHa BbiTh He-
Bonbwon. Ecnu y nposepsiemoro npu-
©MHUKa MarHuTHan aHTeHHa, a paguo-
CTaHLUWUY HAXOQATCH HA 3HAYUTENBHOM
paccTonaHuu, MOXeT noHanoburbes
noakniooueHue HebonbloW BHewHen
aHTeHHol. Mocne nprema papuocran-
LMK NPOBHUK NepeKnNiouaeTca B pexumM
¥34 1 ugyn noaknovaercs K BbIxoAy
perextopa. Takum o6pasom, onpeaens-
€TCA, KaKas YacTb NPUEMHUKA Heucn-
pasHa. [pu npoBepke paguoyacToTHoOn
4YacT#, NOCNEAOBaTeNbHO KAacanchb Liy-

U3MEPEHNS K}

N.CEBACTbAHOB,
r.Tawkenr.
E-mail: visage_theatre@inbox.ru

NOM BbIBOAOB TPaH3UCTOPOB U ApYrux
Neranewn, HaxogAT y4acTok, FAe curHan
nponapaer unu ymeublwaerca. Mo
Mepe yNaneHWa OT BXoAa rPOMKOCTb
BO3PAacTaer, U ee HYXHO YMeHbLLaTh C
nomowybio pesucropa R1.

B npviemHmkax ‘Anbnunuict | “BI®-202",
“OkeaH” U ap. rPOMKOCTL HEepenKo co
BPEMEHEM YMEHbLUAeTCs naxe npu
HOPManbHBIX PEXUMax TPaH3UCTOPOB.
O6bIuHO 3TO CBA3AHO C HEMCNPaBHOC-
TbiO ANEKTPONUTUYECKUX KOHOEHCATO-
poB (nepexoaHbiX U BNOKUPOBOYHBIX).
Mpy UcnpasHOM NEPEXOOHOM KOHAEH-
cartope ypoBHU curdana Ha oboux ero
BbIBOAAX NPAKTU4YECKN OQUHAKOBbI, NPU
HeucnpasHoM Habniopaerca 3Haun-
TeNbHas pa3HuLUa B FPOMKOCTU. TakuM
cnocoboM MOXHO BbISBUTL HEroAHLIE
KOH/IEHCATOpbI, He 3HasA AeTanbHO CXe-
Mbl UNW PacnonoXeHWA aeranew Ha
nnare. YyBCTBUTENbHOCTL NPOBHUKa
nocTartoyHa, 4Tobbl yenbiware curHan
HENOCPEACTBEHHO C BbIXOAA MarHUTHOMN
ronosky MarduTocoHa. Mpu 3Tom B pe-
xume Y34 koHpencatop C4 HyxHO
noaknNoumMTL Kk CToKy VT 1 (kak nokasa-
HO Ha Cxeme, T.e. UCronb3oBaTh ABa

oTAenbHbIX nepeknoyarensa). Ans

BbIKNIOYEHUA NPOOHUKA BLIHUMAET-
ca Bunka tenegoxa.

BF1 Deranu npobHuka emecre c Hara-
TOH-2 peei NOMEL0TCH B aNIOMUHUEBBINA
3KpaH, pa3mepsbl KOTOPOro onpefe-
—TGB1 NAKTCA NPUMEHEHHbLIMU NeTanAMK.
KT361 - 9B

LLynom cnyxuT weenHasn urna anu-

Hon 50...60 mm. BF1 — ronosHble

Tenedonsl TOH-2 (2x1600 Om),
GB1 — barapen “KpoHa".

HanpsxeHus Ha crtoke VT1 u kon-
nekrope VT2 npumepHo -4,5+1,5 B
Flpn HECOOTBETCTBUM ITUM 3HAYEHU-
AM HanpsXeHue Ha ctoke VT 1 nopbu-
paerca pe3ucropoM R2, Ha konnekto-
pe VT2 —R4.

Monk3osarTbCs Npu pemoHTe ronos-
HbiMu TenedoHamu He Bcerga ynob-
HO. C MUHUATIOPHBIM AUHAMUKOM MOX-
HO cobpartb rpoMKoroBopAWUN NPo6-
HuK. [1ns 3Toro yeunutens Ha TpaHaun-
cTope VT2 3ameHneTcs Ha Mukpocxe-
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Yl 3MEPEHUS

My YM3UY ¢ koacppnumenTom yeu-
nenua okono 100. B apyrom Ba-
puaHTe ycunurenb C rpOMKOFOBO-

puTeneM BbIHOCUTCA B OTAENb- Uyn

HbI 6nok. B kauecrse Takoro 6no-
Ka MOXHO UCNONb30BaTh KAPMaH-
HbIA UNKU NEPEHOCHBIR NPUEMHUK
¢ ncnpaeHbiM Y34. MNpumeHenue
rOTOBOrO YCUNUTENS HAMHOIO yn-
polwaeTr caMoaenbHy 4acTb
npobHuka (Tpanauctop VT2 He Tpeby-
ercs1). C 6nokom npobHUK coefinHaeT-
CA ABYXXUNbHLIM 3KPAHUPOBAHHbIM
kabenem, NO KOTOPOMY OT ycUnuTens
nopaercs U nutanue (pwuc.2). Paass-

leHepaTOp

Puc. 2

“Kpoxodun®

>

T 4erver LT

3-98

Buxod
> {x 434)

3bisatowmun RC-cpunbtp B Lenu nuta-
HUA TaKux NPUEMHVKOB OObIMHO rMe-
erca. Uckniouenne barapeun ua npob-
HUKa2 YMEHbLIAET €ro paaMepbl. YTO
no3sonsieT ucnonb3oBaTtk €ro B Tpya-

A.KALIKAPOB,
r.C.-Nevepbypr.

PaANOYHACTOTHbLIX LUYyMOB

Mpwu nposegeHun KoHdMaeHUManb-
HblX NEPEroBopoB, B UENsX coxpade-
HWA Tankbl, bbiBaeT HeOBxoaUMO cae-
natb HEBO3MOXHbIM paanoobmeH
B6Nu3u nnu BHYTpU Kakoro-nubo
obbekra. [ins 3101 LUenu BNoNHe nog-
XOfMT Npeanaraemoe yctponctao. Ero
OCHOBY COCTaBnsieT NONyNApHan MUK-
pocxema WHTEerpanbHoOro Tanmepa
KP1006BW1 (555), koTopasn cnocobHa
(yHKUMOHUPOBAThL B KA4eCTBe reHepa-
Topa konebanuu B AnanasoHe OT AO-
new repua no paguoyacror

MukpocxeMbl DA1 B MecTe coequHeHus
C ApocceneM B Ka4eCTBe aHTEHHbI Noa-
KIKOHNUTL OTPE30K MHOTOXUNBbHOIO HE3K-
paHMpOBaHHOrO NpoBOAAa ANUHOW
100...200 MM, anbHOCTL AEUCTBUA Ne-
peaatyuka ysenuaurca o 10...15m, uro
Nno3BoNSeT 3abnoKMpoBaTh BCEBO3MOX-
HbIE KYuYKi', YCTAHOBNEHHbIE PAOOM C
BXOQHOW ABEPLI0 NOMEUEHUA

Bce nocrosHHble pesuctopsl — MIT-
0,25. HenonapHbie KOHAEHCATOpbl —
noboro Tvna. [lpoccens — NPOMbILLNEH-

HOQOCTYNHLIX MECTax NPOBEPAEMOro
annapara.

Nurepatypa
1. Pagvo, 1951, Ne6, C.27.

YacToty yaobHO € NOMOLLBbHO M3MEHEHUA
conpotuenennsa R1. Mocne toro, Kak
HYXHasn Yactota ycTaHOBneHa, Heobxo-
LIVIMO OTKIIOMUTL NUTaHWe yana, u nepe-
MEHHbIW pe3vucTop R1 3aMeHuTb Ha no-
CTOSIHHbIW C COOTBETCTBYHOLUM CONPO-
TUBNEHUEM. YBenuueHne conpotuene-
HUA R1 BbI3LIBAET YMEHbLUEHNE YacTo-
Tbl BbIXOQHOrO CUrHana, u Haobopot
[axe He3HauuTenLHOE yMEHbLEHNE eM-
kocTy C2 Bbi3bIBaET 3HAUUTENBHbBIA POCT
BbIxoaHoM yacrorbl. [lpoccens L1 gon-
*eH BbiTb YCTAHOBMNEH HA YAANEHWM OT
MukpocxeMbl DA1 1 gpyrux KOMMNOHEH-
T0B Ha 30...40 mm. Kopnyc ycTpouctea
HeobXxoAUMO U3rOTOBUTL U3 OPrcTeKna
WnY OPYroro Qu3aneKkTpu4eckoro Mare-

[aHHbIv renepaTop wyma sBnaer-
CA CPaBHUTENBHO Y3KOMOMNOCHLIM U
“3aKpbiBAET” TONbLKO onpefeneHHbIN
Yy4aCTOK CneKkTpa panuoyacror, B
TOM YUCNE “TPaXAaHCKU AnanasoH”
(27 Mrlyu). AHTeHHONM nepepaTynka
cnyxut gpoccens L1, koTopbin ag-
hekTMBEH B Ka4eCcTee vanywawouiewn
aHTEeHHb! TOMNLKO B NONOCE panuoyac-
TOT. 10 MEepe CHUXEHWA 4acToTbl
Apoccent Ha4sMHaeT 4encTeoBaTth NPo-
CTO KaK 3MeKTpUyYeCKUM NPOBOAHUK,
“3aKopayvBan” BbIXOQHOW CUrHan Ha
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punana. Kak n npy MoHTaxe noboun Bbi-
COKO4aCTOTHOW CXEMbI, BbIBOAL! BCEX
KOMMNOHEHTOB AOMKHbI ObITb Makcu-
ManbLHO YKOPOYEHD.

Mepen nepBbIM UCNbITaHUEM reHe-
patopa B6nn3n Hero BkNOYAKT pa-
OVONPUEMHUK (PaAVMOCTaHLUMIO fUuana-
30Ha 27 MI'y B8 pexume npuema) v no
3BYKY M3 QUHAMUWK3 KOHTPONWUPYHOT
pabory reHepatopa. Hanaxusanue
yCTPOWUCTBA 3aKMioHaeTcA B YCTAHOB-
K€ BbIXOAHOW 4acTOTbl reHeparopa
Cnepyer NOMHUTBL, 4TO Npu Npubnu-

obimn nposop. YcraHoska Tpebyemon

4acTOTLI reHepaTopa NPOU3BOAUTCA C NO-
MOLLBIO NepemMeHHOro peauctopa R1 (oH
OOMKEH UMETL NMHENHYIO XapaxTepuc-
Tuky — rpynny A). MouiHocTe nepeaar-
4KKa OYEeHb ManNa, n ero 3aWUTHbIE yH-
KUMKW pacnpoCTPaHsIOTCA B npenenax
NPAMOY BUAUMOCTY Ha pacCToAHue BCe-
ro 3...5 M, HO 3TOro BronHe AOCTaTOMHO
ONA MyWeHUa “Ky4KOB™ B NOMELLEHUN
othvca unu keapTupbl. Ecnu k sbisoay 3
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Hbin, TMna [IM-0.4. Hanpsukenue nutamHus
reHeparopa moxer bbb o1 5 o 12,5 B
(npu Bonee BbICOKOM HaNPAXeRUN reHe-
paums cpbiBaercs). Tok norpebneHna He-
3HauMTENbHO Konebnerca B 3aBUCUMOC-
T OT Nonoxenus asvikka R1 (YacTorw
nepenaryuka) B npegenax 12...18 MA.
BleO}]Haﬂ 4acToTa onpeaenaeTca co-
nporusnexmeM R1, R2 u emkoctibio C2.
Hacrpausarb nepenaryuk Ha 3agaHHyto

XEHWUU PyK K 3nNeMeHTaM YCTponcTaa
W OpOCCento BbIXOAHas 4acrora uame-
HAETCA NOA BNUAHWEM BHELWHEN EMKO-
cTn yenoseka. Yoeauswmce B pabotoc-
nocobHOCTY reHepaTopa u HaCTPoMB ero
BLIXOAHYIO YacCTOTY, Kaw bl 3neMeHT
HeobxoauMo 3acuKCcpoBaTh Ha nnare
ANA NPUAAHUA MEX3HUYECKOW YCTONYU-
BOCTH (NPUKNEUTL HE NPOBOASWUM TOK
Kneem). Nocne BbICbIXaHUA KNEA MOX-
HO 3KCNNyaTupoBaTh reHeparop LWyma.
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Co3gaHue MHTerpupoBaHHbIX
OOKYMEHTOB: BHeOApeHue un cBsi3biBaHue

Bce-Taku naker Microsoft Office — Bo
MHOIOM napafgokcanbHasa sewlb. C op-
HOW CTOPOHbI, NPaKTUYECKN BCE UM
nonb3yKTCA, HO K KaXAOMY 13 NPOAYK-
TOB TONbKO MEHUBLIM HE NPEObABNAET
npeveH3un. Hanpumep, B kKa4ecTBe anb-
Tepratuebl Word MOXHO NpennoxuTb
LaTeX c ero paseuTbiMU CpeacrBamu
paboTbl ¢ hopmynamMu u cuctemon ne-
pekpecTHbIx ccbinok. Flash nozsonaer
c03aaBaTb HaMHOro Bonee aexkTHbIe
npeseHTaumu, yem PowerPoint, a yno-
MUHaHue 06 Access y MHOIMX 3HaTOKOB
6a3 naHHbIX BbI3bIBAET CKENTUYECKYIO
ynbibxy. MNpuyem Bce aprymenTh NOSo6-
HOro poaa AenCTBUTENBHO UMEKDT Nog
cob0oM OCHOBaHue.

Ho ectb y MS Office nsa orpoMHbIX
npeuMyulecTsa, KoTopbie AnA nonas-
naowero GonbWUHCTBA Nonb3oBarte-
nev NepeBeLmBatoT BCE HEeLOCTaTKu.
Bo-nepebix, MS Office — pocrarouHo
NpOCTOW ANS OCBOEHUA NpoAaykT. BHe-
WHWUK BUA COCTaBNAKOUMX ero npo-
rpamMM W NPUHUWNEI OPraHn3auunK na-
Henen UHCTPYMEHTOB AaBHO yxe CTa-
N1 3TanNoOHOM B MUPE NPOrpaMMHOro
obecneuenua Ho temoun panbHenwe-
ro HaWero pasroBopa CTaHer sTopas
0cOBEHHOCTL: BLICOKAA CTENeHb UHTEr-
puposaHHoCcTM Tak, aavHbie n3 Word
MOryT BbITb Nerko WCNonb3oBaHbl B
Excel n PowerPoint, 6a3bl aaHHbIX
Access 6e3 nULWHKUX yCunum CTaHoBAT-
CA UCTOYHUKOM WHOpMaLUu Ana
Word. MokonasLincb, MOXHO 0BHapy-
XWUTb O4eHb axe yaobHble UHCTPYMeH-
Tl Ans obneryenus pabotel. Mpuuem,
OCHOBHble Npuemsl paboTu Mano 3a-
BUCAT OT KOHKPETHbIX NPUIOXEHNN, NO-
aromy Gonbiluyio yacTb BPEMEHW yne-
num cesske PowerPoint + Excel. Ona
HUYEM HE NYULLIE U HE XYXe APYruX KOM-
[SETIR

Ana B3avMogencTBuA pasHbiX Npu-
NOXEHUN NpeayCMOTPEHLI TPU B3aUMO-
CBA3AHHbIX MHCTPYMEHTA:

- KONUPOBaHUe U BCTaBKa. 34ecb
MS Office nbiTaercs No BO3MOXHOCTH
cornacoBarb (hopMaThl AaHHbIX, Ha-
npumep, Tabnuuy Word npeobpasyer
B Tabnuuy Excel,

- BHegpeHue OOKymeHTOB. BHe-
APEHHbIX OKYMEHT CTAHOBUTCA “YyXKe-
POOHBLIM BKpannNeHWeM , 3HaYnTenbHo
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A.TPUHYYK, C.FPUHYYK,
r.MuHCK.

(puc.2). Haunem ¢ npocTenwero: ¢ Ko-
nupoBsaHus aaHHbiX. Co3naavm HoBbIN
cnawa npe3eHTauuy, 3atem neperaem

Puc. 1 B Excel, Bbiaenum n ckonu-
O6nacts noct - £ pyeM Tabnuuy c paHHbIMK
[ A ' 8 cC 1 D E_| (NpaskalKonuposars). Oc-
1 'f;o,g o .3@)gﬁuvﬁ1§pgm;nui O Hon ) Taerca BEPHYTbCA K HOBOMY
2 200u 1176 1070 121 cnawnpny PowerPoint v Bbinon-
3 2001 1330 1327 192 HUTb KOMaHaQy BCTaBKM
; % g;g :g; :;7);1 (Npaska/ BerasuTb). B uo-
6 T o004 1306 1463 1304 re nony.4uTCcs craHnaprHas
AR 1353 1507 126 Tabnuua PowerPoint, koTo-
8 06T 1510 1521 1574 pyto npunercs ewe aopaba-
9 ThIBATh: U3MEHUTL pasmep
10 wpudta Ha bonee KpynHLIN
1" 600 * u nogobpars uset (puc.3).
hg 1400 - BOnbLUE 3T AAHHBIE HUKAKOM
4 1200 : CBA3U C UCXoaHLIM hanrom
15 1600 |I vMeTb He bynyT
16 80 ‘ | Puc. 2
17 600
18 400 l '
Fi A R
YBENUUUBAIKOLMM pa3Mepbl
chavna. 3aro nonyqaem ac-
¢dexT "OoBa B 0OQHOM”, KOrna
Aavarpamma Excel unm Visio
CTaHOBWUTCA COCTABHOW Yac-
TbIO TEKCTOBOIO [OKYMEHTa e
Word;
- CBA3bIBaHUE AOKYMeH- -
Tos. Cutyauus HanoMuHaer
“npopybanue okHa“. K npu-
Mepy. Ta Xe auvarpamma
Excel byner xpaHutbcs oT-
DenbHO, HO €€ MOXHO yBU- Puc. 2
aertb B aokymeHte Word. :
Ana HopManbHon pabothi
NpUXOAUTCH nepemewartb
nsa ¢awuna B nape. Kakpe- . .. . ... S
3ynkrar, yMeHbLUEHWe pas-
MepoB (hanna conpoBoXaa- fon Fanapred Bocre S
eTCcA AONONHUTENbHLIMU 16 £ 2
xnonoramu 200 1330 prd] nez2
B nepsyio ouepens noaro- o 1200 1213
ToBuUM chaun Excel ¢ nanHb- 3 1278 w| * 129
My (puc.1), anarpammon U, 2004 ) 40 1344
4TO BaXHO ANA AanbHEULLEN . . s
pabotbl, coxpauum ero. B o . . 1o

TOW Xe nanke co3naaum
npeseHTaumiw PowerPoint
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Ha HoBoM cnamgae Pwuc.4 M3, PUCYHOK U T.0.) OCTaKT-
(Bctaska / Coazparts 21x|| CS HEPA3PLIBHO CBA3AHHbI-
cnawua) NpoAOMKUM 3KC- Mcrowen: ey Mcrosoft Office Excel MU C UCTOYHUKOM AAHHBIX
nepumenTbl. CHOBa KONu- AACTLIRICT:RBCH lBoHON wenyok no
pyem Tabnuuy., Ho B Kax: Otrena | 06beKkTy NnpuBOAUT Ccpa3sy K
PowerPoint ncnonbyem @ Berosms o x¢ - OTKPbITUIO BHEWHEro OKHa

C Cemsare B dopmate HTML

onepauyuio cneunansHon Prcymon: (weTadain Windows) r (y nac — okHa Excel) ana
BcTasku (MpaBka / Cneum- Prcymok (pacurpers i net adaiin) Kaxsnewor | DenaKTUPOBAHMS MCXOHO-
anbHan BcTaeka). B or- P TR 0T YETPOTTEA PaCTD ] ro canwna Ha nepsbin
KPbIBLWEMCS ANaNOroBOM Pesymorar B3MMAA — MeNnouYb, HO Ha
OKHE (puc.4), B 3aBUCUMO- EcTasnaeT coaspuomioe Gydeps obmena 1K, uTo ero CaMOM [iene Hatly BO3MOX-
CTW OT TOrO, 4YTO M KyAa KO- ;3::; &fﬂﬂwm nenonssys Microsoft Office HOCTW 3HAYUTENLHO pac-
nupyeMm, NOSIBUTCA COOT- wupswTca. Hanpumep,
Bercrayouun Habop Ba- CTaHpapTHbie yHKUNK
puautoB lepBbiM M3 HUX PowerPoint He Bknioyator B

HEU3MEHHO ABNAeTCA Puc. 5
npeanoxenne eHedpumb
obbekr (3peck — Bcera-

2] @ain Qpaxa Bua Bargema Gopwar Cgpem  Jaeew Omeo  Crpseks  Adobe POF

Byt Kak: O6bekt Nuct 3 od - F a2 - e w2l e
Microsoft Office Excel)  ““°" slo- Xxy 2 w3 FEE - A T
Mocne BHeapeHus QOKY- Al - £ loa

Crpvrypa | Casiget x

MeHTa MOXHO YBENUYUTL
€ro pasmepbl, U3MEHUTL 2 Npoasen
nponopuuu, 1.€., Apyrumm
cnoBamu, obpatyarbca co
BCTaBKOM NOYTW KakK C pu-

sosier

CYHKOM. 3TOT 0BLEKT Tak- ' S - e
KE HauMHAeT CyLecTBO- : l A ' B { C q
orpuse oropuwara Pe. o loa 3anaaHbiii BocTouHbINn

OTpbIBE OT OpuruHana Pe-

1
[0aKTUPOBaTh €ro MOXHO ' o ‘ 2 200_0 1176 1070

Asyma cnocobamu. Bo- s T

nepBbIX, OTKPLITL ABOW-  Puc. 6 ceba xora Gbl npocten-
HbIM LLENYKOM N peaaKTun- S o ” .
bonaTs npmio ta tore | SANAAHbIN] BocToukbiii [KOXHBIN | e d":‘:g:gs:*a”:éﬁf:f
AOKYMEHTa-TIpUEMHNKA, 1176 1070 1219 [ naemble Tabnuusl, He oT-
- ' B

HO npuaerca "0_*89"30 14 woen 1192 - nuuaetcs ypnobcreom u
BaTb yno6CcTeOM: naHenb 2 K » YyHKUNMOHANbHOCTLI.
MHCprMeHT“OB (puc.52 A e 273 » Bmecro atoro MS Office
npuobperaer “rubpuaHbiv ‘ npeanaraer Opyrow nop-
Bua, v 3aT . COmpoaITe rok prcyrex 209

. pyAHAeTca aoc /LR XOAl: Kaxaan nporpaMma
TYN K UenoMy papy (yHk-  [————|  Ofuert warkshest d Ed 3aHUMAETCA CBOWUM fe-
uun. Bropon cnocob — Orofpamms nerere rac1pon mobpaver [ Open |
nonHoueHHan pabora Bo 1 omocome V| roectpamdbany... Puc.7
BHELIHEM OKHE — CTaHo- «. 2%
BUTCA NOCTYNHLIM Nocne wenyka npa-  OaHako 8 ava-

- " crownx: Mt Microsoft Office Excel

BOW KNABULLEN MbilUW M BLIBOPa KOMaH-  NOrOBOM OKHe T 1IRICLRECH
obl OTkpbITL (Open — puc.6). Kcta-  (puc.7) Heo6- Kax: Omena I
TH, Tam xe HaxoguTca ukomanaa lNMpe-  xoaumo Boib- ¢ Evreem NSl

06pa3soBartb, KOTOpPas NOMOXET TPAHC-  paTb Nepeknio- @ Cemsamy
hopMUpOBaTh BHEAPEHHLIN AOKYMEHT  4aTtenb CBA- I Kax snaraox
B 0ObIYHLIA pUCYHOK. KOHEYHO, MbI Te-  3aTk nasHoe
pPAEM BO3IMOXHOCTb PEAaKTUPOBaHWA,  OTnnuYne oT
3arTo cokpaujaem pasmepnl hanna eHedpeHun
Onepayua ceA3bi6aHUA BHEWHE  3aKNIOYaeTcs B
NPaKTUYECKN HUYEM HE OTNUYAETCA.  TOM, 4TO BCTas- l
CHOBa BCE Ha4YMHAETCA C KONUPOBAHUA,  NeHHan Tabnu- ‘
a cnefom MOET cneunanbHas BCTaBka.  ua (awarpam-
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Puc 8 ponpuaTtun. NpUu  OKHO CO CNUCKOM BCEX CBA3AHHLIX
U3MEHeHWn aaTtel  06bexkToB AokyMeHTa (puc.11) 3pecs
Hayana paboTsl  MOXHO OnepaTuBHO 0OHOBMTL noBon
BCE OCTanbHbLIE K3 CBA3aHHbIX 06bekTOB. Bonee paau-
AHW aBTOMAaTU-  KanbHOE peleHne 3akNKYaEeTCA B 3aK-
fara wavana 22 05.2007 YECKW AOMXHbLI  PbITUN NPE3EHTaLUUNU 1 NOBTOPHOM ee
CABUraTbCsHA. OTKPbITUK. [1pKU OTKPLITUM BO3HUKAET
\ Excel npekpacHo  auanoroBoe OKHO, B KOTOPOM Bam
-~ cnpasnsercac3a-  npeanoxar o6HOBUTL BCE CBA3W, HO
1lneHapHoe 3aceaanmne 23.05 2007 Aaden Bbiuucne- CKpynyne3Ho npegynpenaTt O BCex BO3-
Hum (puc.9). ECcnn MOXHBIX nNevanbHbIX NOcCNeacTBUNAX

K Ha4anbHOW Aate  3Toro wara (puc.12).

i) PaboTa no cexuvam 24 05 2007 no6asutk 1, T0 Mo- OpHako He Bcerpa 3Tu onepauwm
nyswm aarycneagy-  npoxoaat abconotHo 6e3bonesHeHHo.
owero AxA, u Ta. Hanpumep, npu BcTaske parmexTa

Sasepuuenns -305007  Qcraercs nono-  Word B anarpammy Visio (Mnv npu ces-
6patb B Excel 3biBaHuM) BHEAPEHHLIW OOKYMEHT He
usera wputoB u  ny4wwmM ob6pa3om seger cebs npu no-

Puc. 9 xJ| Puc. 11
a o - E - Cenus: ™ ObHos nerere JaxpoiT l
CKPYTR v XV & =Bt+l ‘(_‘»n\ W g} ki YD1 1002 v Lok - v roe
A 5 1 RiL \Krewal sl DT2IR2CEH:RICD  Workshest  seTomammacxoe | O6roenTL
O:X.. \Krmwral xls M T2'R3CHRIC2Z  Worksheet BBTOHATHIECKOE
1 Dava wavana [22.05.2007 D:\.. \Krawal.xls' NcT2IRACHRAC2  Worksheet 2BTOMATIMECNOS o
2 Nnenapuoe 3acenanwe =H1e1 D:\...\Krewral .xls! M Y1 IR1CH:RBCY  Worksheet BBTOMATHUECKOE _m_l
3 Pabora no cexuusm 24.05. w7) M3HeHHTL MCTOSBIK .. I
4 Javepmenue 25.052007|
Pazopsarb 8L I
Puc. 10
Wctowss:  D:AGAVIRadOMr\OLEWKrsiral . xds! McT21R2CH:P2C2
(poexa | 2 Borgena Gopmar Cepe Mcrosoft Cffice Excel Worksheet
) Qrnersire ObnoonTb cosde  Ctri+Z Obrupnerete: (5 anvomanreckoe € epyamo
O Noeropnre O6nacTL 30834 Ctri+Y
. Bopesams Ctrl+x Puc. 12
~3 Komposarts Qi+ Vo e xJ
L Bydep obmera Office.. 3Ta NPAIZHTAUHA COAPDMIT CCHIMKN KA ADYTHE Bammbi.
@ Ecrm 06H0BMTL CCbIKK, Gy AeT NDEANDIMATA NONBITKA 3ArPYIKK NOCNE AHNHX CBEALHIT
\i} o« Ecrn 12 05HOBMATD CCBINKN, By AYT MCNOMBbIOBATBLA YHE HMEIOWNECA (BEACHIA
WefiTe B BMAY, HTO CCbIMKM HA AN MOXHO HCNOMLIOBATL AMA A0CTYTIA M PACNPOCTPAHEHAA
FOMEHACHUMIMHLLX COCACHsTT 563 BAWATO DAICCWES, 8 TAKV.E ANA BLNONHEHIA APYIMX ONACHLIC AGHCTBINT.
OWCTHTD Del He OLHOBABITE CCBINKH, BL/M NCTOMMK 3TOH NEISHTAUI HE ABNACTCA HAAEAHDM,
BriaenmTh bee Cul+vA ObroBTE COnM l l Crmens I Crpaoxa I
Qy6rrposars Qr+D
YaanTs cnsa 3aNUBKKN, M MOXHO NPUCTYNatb K Aeny  nbiTke yBenuunTb pasmepbl. B Takmx
y Haimy Cef BbIAENAEM NOCTPOYHO pe3ynbrathl, KO-  CNy4anx CTOUT BOCNONb30BaTLCA [OC-
Y— CutsH nupyem v BCTABMAEM B NPE3EHTALMKI0  TaTOYHO IK3OTUYECKOW BOZMOXKHOCTBIO:
C coxpaHeHvem csasu [lanbwe pabo-  npu CBA3bIBAHWM AOKyMeHTa BbiGpaTh
Ta 3HauuTenbHO ynpoujaercsa: aocra-  Memagbaun Windows (puc.13). Ceasb
Cemm... N TOYHO OBOVHBLIM LENYKOM NO Havanb- € annom COXPaHUTCH, HO BHEADEH
Conyaenst 0fbexT Worksheet ] HOW fare Ha cnange PowerPoint ne-  6yner UMEHHO pUCYHOK.

NOM, a pe3ynbTartsl TPyAa MOXHO CKOM-
NoHOBAaTb B €UHbI MHTETPUPOBAHHBIN
DOKYMEHT.

MosicHum Hebonblumm npumepom. Ha
HOBLIW Cnawi Npe3eHTaLun noMecTuM
Hebonbwoe pacnucanue (puc.8). B
pacnncaHun ykasaHbl AHW Havana me-

PENTH B PEXUM PEQAKTUPOBAHUA U U3-
MEHWUTb HauaneHy nary. Bce ocrans-
Hbl€ AaThl TAKKE UIMEHSIOTCA.

YBbI, 3TOT npouecc He BCeraa npo-
UCXoanT AocTaTosHo beicTpo. Ho u ata
npobnema nerko pewaercs. B menw
MNpaska HaxoauTcA Komanaa CeA3wn
(prc.10), oTkpbiBaOLW@n AManorosoe

Bce 310 — cambie 0buwme BOIMOX-
HOCTW BHEAPEHUA U CBA3LIBAHUA [IOKY-
MeHTOB. OHAKO B Ka40M KOHKPETHOM
KOMBUHAUWUWM UMEKTCA CBOW MHTEpecC-
Hble ocobenHocTu. B Hawem npumepe
(PowerPoint n Excel) MmoxHo ynoms-
HYTb aHUMAUWIO BHEAPEHHOW Anarpam-
Mol [luarpaMma MoxeT He TONbKO No-
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Puc. 13
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UcTowna: Obvext Aoxyrent Mcrosoft Office Word
D:\GAVIRadioM \OLEYOLE. doc OLE_LINK1
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T ssrver BT

BCTABNATL BPY4HYyK. TeM He MeHee
Takown npuwem no3sBONAET B ABa-TpU
pa3a cokparutb obuee BpeMa nogro-
TOBKW Npe3eHTaunm

Kax: OTmena I Puc. 16
C : Y r ft Ctfice Woed  «
Coomm: [ lon eerl rosolt Clfce Wor Soromsok 1+ Ana Ay [ Jmam=-
* (BAraTH:
?ervhtlvuxonmooxewode e R e T
Texcr
rMnepccoxa _J r-Q
- BHAL 3HY KA
‘Npurnawenne-Ha-exeroAHble-ceMuHapbiy
Pesymrar
Bcraska cogepmworo Bydepa obmera x ° + VIHCTUTYT NOBbIWeEHNA kBanbrkaL f
."@rp&tnm obpay. 1
BCTa6X3 (BAM YCTIHIBIMBALT (BAX C
GHINOM AFHRIX. VBMEHEr#A B MCLOAHON - .
daine GyayT 26TOMATHIECKN OTPAATLLA B 3HMHMM'CGMMHap°(CpeﬁpaIIb)ﬂ
A0KYyMeHTE
*| - Pabota ¢ coTpypHukammny]
Puc. 14 [[ 1 X Cervannerera..[ ]| *| = TNoaBeAekve UTOroB NepBOrO-CeMecTpay]
@ 3anycrath yemxon
3anycxars enecre ¢ npeabiAywHN Puc. 17 B Hawem oB3ope
D 3snycxas ncne npeavywero e - | Pawep Mbl ABHO obaenunu
f ~$ramiapei_ready.doc 1KB BHUMaHWeM Access.
NapaneTpo: sddexcroe... %—_l % )card. doc 26KE 3ta nporpamma
Bpenn Sjmvupupommae ROKyHENT S3KE Laxe We Bceraa
MOKa3aTE PACUMPEHYIO BDEMNEHHY IO WKANY —]m"wmd“ 6 KB BxOQunNa B cocras
é]p"m"‘mmm‘mw 22416 MS Office, na u
Yaamire o 0 o igane doc 26KE '
Puc. 15 26 KB MHOIrme npuemsbl
- X [T opore y.0% 22KE pabotel otnuyaoT-
B Cemmapor_ready_c kaprres 27KS CA OT pacCMOTPEH-
Mdexr | Bpens Aremiawm anarparens | HbIX 3peck. Ho
Fpynnepoexa anarparees: ;—] 06blYHO  HOBbIE
[V aeswsaumn cotrinnm nererap npobnembl cBA3a-
S Hbl C HOBbLIMW BO3-
| l N MOXHOCTAMM, KOTO-

Va dana:

PbIE Mbl U PACCMOT-

puUM B cneayrouien

Tin daitnce: ILB(e CTpyxType: (* txt; ® rtf;®.doc; *.wpd:* .wps)

o |

OTmena ll

ABNATLCH LenukoM Ecnm obparutbes
K napameTpam HacTPOWKKW aHUMaLnn
(puc.14), To 0bHapyXKUBaETCH BO3MOX-
HOCTb MORBMEHWA AaHHbLIX NO pAaam
(pnc.15)

A yem xe moxer nomous Word? [la
X0TA 6bl TEM, YTO FOTOBMTL TEKCT ANA
npe3entaumm B Word HamHoro yno6-
Hee. EcTb B 3TOM npouecce ABe TOH-
KOCTW. TEKCT HY>XHO OCPOPMUTL C NOMO-
UibH CTAaHAAPTHLIX CTUNEN 3aroNOBKOB
(3aronoeok 1, 3aronosok 2 — puc.16)
3azonoeok 1 B panvHenwwem nounaer
B 3aronOBOK Cnawaa, 3aronoBKW BTO-
pOro ! TpeTbero ypoBHEN — B TEKCTO-
BO€ cogepxumoe cnanpa 3atem B
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PowerPoint Bbi-
6upaerca one-
paunsa OTKpbI-
T!A dauna, Ho B
KayecTBe Tuna
tanna ykasbiea-
ercs Bece cTpyk-
Typnl (puc.17).B
utore, no 3aro-
NOBKaM nepeoro
yPOBHA Ocyuje-
CTBUATCA pa3bueka
TEKCTa Ha chanabl
(pwc.18), HO Kap-
TUHKK, K COXane-
HUI0, Npuaertcs

crartbe.
Puc. 18
- T S\,
- AR
| l\\\§ N
G
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Electronics Workbench —

nadoparopma Ha KOMMNbIOTEpe

MOOENUPOBAHUE ®UNBLTPOB

HUXHUX YACTOT

Paccmorpum 3-3seHnbiid RC-chunirp
HUWXHKX YacToT (puc.27). Ero A4X, nony-
yeHHan ¢ nomoulbio boge-nnorTepa, no-
Ka3aHa Ha 3TOM Xe pucyHke. [ina ynydy-
LEHWUA NPAMOYTONbHOCTU XapaxKTepUCTH-
KN COENAEM €r0 aKTUBHBIM, HO C MUHW-
MarnbHbIM KONWYECTBOM 3anemeHToB. C
3TON LNk (hUNLTP NOAKNIONAEM K IMUT-
TEPHOMY NOBTOPUTENIO Ha TPaH3UCTOpE
Q1 (pwuc.28). a obuLyo TOHKY KOHAEHCA-
Topos C1...C3 coeguHAeM € 3MUTTEPOM

Puc. 27

.

Y. ) NOmn  1ROAm
* AN e AN~ e

o 19 "W
. L] L4
L e o

e Reree

- LB

[R] 4
-

(Okonyanue. Hayano B NeNe5-7/07)

Ky. FlosBnsercs OkHO (puc.2), B KOTOPOM
Cnenyer WENKHyTb Ha NepBON CTPOYKe
Component Properties. MNoasnserca
eule oaHo okHO — Resistor Properties
(puc.3) wnu Capacitor Properties B
HEM N0 YMONYaHUIO YCTaHaBNUBAETCA
3aknanka Value, rae, Kak yxe roBopu-
NnocCb, 3a0aKTCA HOMUHATLI ANEMEHTOB.
Mepexoawm Ha 3aknaaky Label (puc.29)
Y NPUCBanBaeM fAHHOMY 3rEMEHTY No-
3uynoHHoe obo3Havenve (nyywe Bce-
ro, 4Tobbl OHO COBNAAAN0 CO 3HAYEHWU-
€M, ykasaHHbiM B okHe Reference ID).

| yyouy |

. Uv .o mwm W - e

KOMIbKOTEP “BAOJIb U NOIMNEPEK”

A.MAPTHUH,
N.NAPTUHA,
r.Exarepunbypr.

- Start value, End value — Hauanb-
HOE N KOHEYHOE (MUWHUMANbHOE U Mak-
CUManbHOE) 3HaYeHWe Anana3oHa Ba-
PbUPYEMON BENUHUHBI;

- Sweep type — Tun macwraba
(Octave, Decade, Linear);

- Inkrement step size — war npupa-
WEHNSA U3MEHAEMOTO NapamMeTpa.

Buunay pacnonoxeHo none Sweep
for, rne Tpebyerca BLIGpaTL BUA aHa-
Nn3a n yCTaHOBUTL COOTBETCTBYIOLMI
tbnaxoxk, Hanpumep, AC-frequency
Analysis. Haxas COOTBETCTBYIOULYIO
KHONKY, nonyyaem OkHO Set AC
options (puc.32) 4nNA 4acTOTHOrO aHa-
nu3a. 3aech BLICTABNAEM rpaHuUbl Ya-
CTOTHOro awanu3a (Start frequency u
End frequency), Tun ropusoHTansHoOM
wkansl (Sweep type), konuuecTso T0-

Puc. 28

0 RN L S Y I /o Y . i ]|

gl lele'el =IZIT olml SLaimify
=] R1 R2 R3
20k Ohm SkOhm  8kOhm

vay 3814 -~ 1

16 nF 15nF

Tpanaucropa. dunbTp npuobperaer
noavem AYX B obnacTtu 4acToT oKono
1 ky, 4T0 yaobHO, Hanpumep, B CNyxo-
BbiX annaparax unu MUKPOOHHbIX YCu-
NUTENAX PAaUOCTaHLMK AN YNYHLWEHWS
pasbopuusocTu peum AYX dmnbrpa oro-
Gpaxaer boge-nnotrep. OH no3sonser
NPOCMOTPETL U (ha30BYI0 XapakTepPUCTU-
Ky. [Ins 3TOro AOCTATONHO HAXATh KHOM-
Ky Phase Ha nanenu nnorvtepa.
Tenepb NPUCTYNUM K OnNTUMU3aLmMm
cunbrpa nyTem nocneaoBareNbHbIX 3a-
MEH 3Ha4eHUIN INEMEHTOB Cxembl. Mpex-
e Bcero, 4aaumM NO3nUMoHHLIe 0603Ha-
YEHUA BCEM 3nemeHTam cxembl. [Ana
3TOro NOABOAWM KYPCOP NOOHEPEAHO K
3reMEHTaM N HAXUMaeM NpPaByH KHOM-

R4 .

c4
1 uF 700 k Otem

. . Q1
Ct C2 C3 Vi

1 of

* * *

12yv

20nF 10 k Oh

1% o 17

AxTnBuampyem Mento Analysis v BbiOn-
paem B Hem onumio Parameter Sweep
(Bapuauwna napamerpos — puc.30). B
nosBMUBLLEMCH OKHe (puc.31) ycraHas-
NMBAEM 3Ha4YeHnn ANA BApNaLMKN KOHK-
PETHOIO napametpa:

- Component — 3reMeHT, HOMUHa-
Nkl KoToporo 6yayT namenatecs (C1);

- Parameter — HaaBaHue nameHse-
moro napamerpa (Capacitance);

Puc. 29
Latel |Vate | Fod | U clay| Ansban Sene |
Labei
R wwcelD
] o]
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Puc. 30

Fle ER QR anglyss Window Hel
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Anatyss Opors, vy

OC Opevatng Font
AC Frequency...
Trarment. .

Fourier...
Nose...
Castortion.

o ameter .
Temperature Sweeyp...
Pde-Zet0....

Transfer Furction...,

a

k2
— e

Sensxrxy...
Worst Case..
Morte Carlo..

Oesplay Grophs

B
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L2 ] Jafm o e
EOIE

rNW—

Ty 4erver g

1

l—%*

.

T
T‘
1

Componers lrs_-j

Paaneter [Capacrance

| Anslyus
St value |1G nF
End ~shue 20 o

’ Sweep type Lnes  ~
Increment step swe |5 F

" Output node I -

[

r Sweep for - ————
€ ['C Operotry Pouwd
€ Tianvent Aralysn Sel iansent options
G AC Frequency Analy Sel AL ophons

|

yek (Number of points) n tun
BepTUKanbLHOW WKane (Vertical
skale). Ina nonyyeHun pesynb-
Tara MoOAENMpPOBaHUA HAXUMa-
em kHonky Simulate. MNossns-
€TCA CeMENUCTBO aMnnuTyaHo-
4acTOTHbIX KU (Pa30-4aCTOTHLIX
xapaktepuctuk (puc.33). Ecrm
noaBecTn Kypcop K OAHOMY U3
rpatmKoB, TO B NEBOM HIKHEM
yrny okHa Byner nokasaHo 3Ha-
YEHUE ANEMEHTA, COOTBETCTBY-
toulee AaHHON XapaKTEPUCTHKE.

Y106kl nonyunTb 1abnuuHbie

8/2007

2 Puc. 31

I_J

|

* ANANN——
Py

Start hequency FSTART)  {j

End fraquency IFSTOP}

3HaYEeHWUN XapaKTePUCTUK Moae-
NNPOBAHWS, LENKaeM no BTO-
PO CNPaBa UKOHKE NUHENKN UH-
CTPYMEHTOB  3TOr0 OKHa
(puc.34). Ha rpachmkax nosear-
CA 1Ba NUHen4aTbix Kypcopa v
Tabnuua pammbix. Ecnu yxsa-
TUTb MbILKOW, Hanpumep, npa-
Bbl KypCcop u CABWrath €ro
BNpaso (BneBo) NO xapaxktepu-
cTuke, To B Tabnuue MOXHO yBK-
[E€Tb UCKOMOE 3Ha4EHWE BbIXOA-
HOM BENWYMHBI (YacTotbl). Tak
KaK Kypcop npasbi, 10 B Tab-
nuue 310 Byner 3HaqeHue “x2°.
3anucbiBaem 3HaveHue BbIG-
PaHHOro 3NeMeHTa u YacToty
Mocne atux npoueayp nepexo-
OUM K CNeayroweMy 3IEMEHTY
(R2). Ans nonyyYeHnn KOHEYHO-
o pe3ynsrara Ana BCEU CXEMbI

Puc. 32
—
ITU_— lﬂ:_}é Load hom AC Analysis I

r  Cees |

Sweep type Decade
Humber of ports Ilw
Vesucal scale Log -

]

Puc. 33
Flo Ed Crax Andyms Wodow Hep I —
o P a2l ] 7] A
slel o] 3151 ol Slw) gl =
-
=lojx} 2
Cﬂdlﬂlaﬂll e Wi jopwl
\:IUL_J Parsmeler l
. 1000
® s ”In
' A— & —AAA—— o—f\/-bg" 0;
1 I
T - 0001 p
. 3 0 |
ItV S
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Puc. 34

[T -

Window Hap
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KOMIMbIOTEP “BLOJb U NMOMEPEK” kY]

cnenyet nepe3arpy3uTs).
OpHako ecnu nonanace BepcUs
nporpammbl 5.0 (npakTuueckn HU-

T YeM He OTNIUHAETCR OT Bepcun 5.12,

=101 %

HO KOe-fie CTPOKWU B KOHTEKCTHbIX
MEHIO U3MEHEHLI MECTaMK), TO ee
MHCTaNNAUMUA NPOU3BOLUTCA He-
CKONbKO UHaye. Nocne ckauneanus
nporpaMmul NOABNRETCA Nanka

bl

WorkBench. 31y nanky Haa0 MbiLu-
KOW nepetawmTs Ha pabounit cron.
Tenepb cnenyer OTKpbITL AUPEK-
Topuio gucka D u neperawute
Tyna 3ty nanky. OTkpbiBaem nan-
» KY TYT € B AMPEKTOPUMN 1 HAXOAUM
WEWB.32.exe (C kpacHbIM Lapw-
kom). Coanaem spnbik, nomewaem
ero B ynobHoe ans pabotul Mecto
W C HETO 3anyckaem nporpaMmy.
KoHe4HOo, Kaxabin KoMnbroTep-
LMK MOXET HauTn CBOM cnocob uH-

CTannsauuu, HO 3Ta Nporpamma
6bina, BuauMoO, caenana He Ao
KOHL@ NPABUNLHO, NOITOMY BO3HM-

[s'els Panmﬂcl'
— [V} -]
R
% 10.2026 .
[ Py SR S — Y Y g' 219.3203
S 101.6475 -
> 78.4092
- $1.4449 K|
é — | dy -140.9111 L
a0 N 1/dx 10.9355 |||~
3 o | ey 7.0967
5 1 min X 1.0000
£ max x 955.4258 K
min Y 8.3294
23405, 4
1a 111223 max y 150.3593
Frequéeymy
-
4 | :
Rrady £00ns Temp: 27 | -

Nyen| _y worksENchs)

C NOMOLLLIO Kypcopa ornpeaensem ontu-
ManbHOoe 3HayeHue aneMeHTa no rpacdu-
Ky, cooTBercTeytoulemy sbibpaHHom (on-
HOM) yacTore. JT0 3HAYeHWe anemMeHTa
BHOCUM B CxeMy.

MNpoBeneHHble NpakTUYECKME UCNbI-
TaHWA MakeTa PUNLTPA HUKHUX YACcToT
flokasanu ovyeHL 6nuakoe cooreer-
CTBUE C MOAENLI0, NONYYEHHOW C No-
MOLLBbIO KOMMbIOTEPA

~\.

|8 ticctrons s workbene

WHCTANNAUUA ELECTRONICS

WORKBENCH

Mporpamma ELECTRONICS WORK-
BENCH sepcumn 5.12 (umerowan ¢ann
WEWB32) ¢ pacwupennem exe, cka-
4aHHan U3 MHtepHeTa, uHcTannupyert-
cs 6e3 npobnemM. [locTaTtoNHO wWenk-
HYTb NEBOWU KHOMNKOW MBbILLKW N0 SpNbIY-
Ky. U nporpamma Byaer uHcrannuposa-
Ha (Nocne UHCTaNNAUWU KOMNLITEP

UHTEPHETA ‘10 nurie”

Ecnu 661 cmpoumenu cmpounu 30aHus mak,

(Mpopnonxenue. Hauano B NN2, 4-12/06, 1-7/07)

Cobparb cxeMy Ha MUKPOKOHTpONNE-
pe (MK) — 3aro nonoeuHa pena, npuyem,
Kak npasuno, He CaMasn cnoxHas. Baox-
HYTb XU13Hb B MK MOryT TONbKO NpOrpam-
Mbl. COCTaBNAKT UX HA OQHOM U3 anro-
PUTMUYECKNX R3bIKOB HA3KOTO UNU BLICO-
KOro ypoBHa. B 1abn.24 nepeuncnensb!
6ecnnartHble koMNUNATOpLI ANA PIC- 1
AVR-koHTponnepos, a rawke 6eanumut-
Hbl€ BO BpEMEHU 1EMD-BEPCUN KOMMED-
yeckux npoaykToB OCTanbHbie KOMNn-
NATOPbLI PACNPOCTPAHSIOTCA HA YCNOBU-
ax shareware n neranbHO yHKUMOHUPY-

3 ([-o; we

KaloT TpYAHOCTU C MHCTaNNSUVen.
Mano Toro, ecnut ¢ pabouero cro-
na nonLITaThbCs €€ yaanuTb, TO 310
cpa3y He nonyuurcs. Cnegyer BOWTU B
Aupextopuio ancka D, oTkpeiTb nanky
WORKBENCH u nocnenoBarensHo
yaanaTte annel

Nwreparypa

1. Kapnawyx B. 3nektponHasa nabopa-
Topusi Ha IBM PC. — M.: Conon-P, 1999

2. Makapos b. Wnuokckwe crpactn —
Paawo, 1995, Ne3, C 40

C.PIOMUK,

rYepnuros.

KaK npo2pamMmMucmbi NUWYM Mpo2pammbi,

mo nepesill xe 3anemeswull 0amen paspywun 6bi 6CHO UUBUMUIAUUIO.

KT NPUMEPHO MECHL, K UMEKT CIULL-
KOM YCEYEHHBIE BO3MOXHOCTM.

Kakoin U3 s3bikoB NporpaMmmpoBaHus
BbIOparL HaumHaoweMy? Ha chopymax
eauHoro mHeHus Het. OaHako GonbLIKMH-
CTBO CKIOHAETCA K A3bIky Cu, onupasch
Ha npocTtblie Metoauku http://www.
avr123.by.ru/, http://forum.radiospec.ru/
index.php?showforum=30.

BaxHbIN HIoaHC. ApxuTekTypa cospe-
MeHHbIX MK cemenicte ATmega, PIC18F
Ha annapaTtHOM YpOBHe CNeLuansHo “3a-
TOMEHa™ NOA ONTUMAnNbLHOE BbINONHEHUE

Bmopou 3akoH BetuHbepaa

VHCTPYKUUM W UUKNOB, XapaKTepHbIX
UMEHHO NN a3bika Cu. Ho ecnu B pans-
Heuwem 3aHnumarses paboromn ¢ MK npo-
heccuoHanbHO, TO paHo UNU NO3AHO
npugerca mayuuts Accembnep, 4To6bI
YMETb COCTaBNATbL Ha HeM BbicTpoaen-
cTByIOWME NOANPOTrPAMMBI.

#A3bik Cy yHvBEpcaneH No Ceoen NpUpo-
A€, V1 €10 OCHOBbI 1ErKO BbIy4WTL 1O MHOM-
umcnerHbiM yuebrukam: hitp://ipg.h1.ry/
lessons/ci/les00.html, http://myrobot.ru/
stepbystep/pr_introduction.php, http://
www languagec.info/. MonpakTukoeaTtscs B
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Tabn. 24 pbiv 3aKpennex B Hernac-
Wnrepner-agpeca canros MK Asbix Kparkoe onucanue O6bem, | Hbix KaHoHax: hitp:/fwww.
c koMnunstopamu ansa PIC u AVR Mo6 joelonsoftware. com/
http://sdcc. sourceforge.net/ (8051, Cu (Ansi) [SDCC (Windows. Linux, 2 printerFriendly/articles/
80DS390. Z80, MacOs) Wrong html (puc.83), htip:
A 68HC08. PIC IRp eila jussieu fridoc/comp/
http://winavr.sourceforge.net/ |[AVR Cu (GNU) |WInAVR (mysusm cpenu 18
Becrrathuix) devel/C/Recommended
http://www.mikroe.com/en/ |PIC Cwu MikroC (nemo. <4 K6) 8 C_Style htmi
compilers/ PIC. AVR Beicux MikroBasic (nemo, <4 K6) 5.8 B apcenan nporpammu-
PIC. AVR Nackams _ |MikroPascal (nemo. <4 K6) 7.9 CTa BXOAAT TEKCTOBLIE pe-
http://www_hpinfotech.ro/ AVR Cu CodeVisionAVR 2 RAakTopbl. [puyem He abbl
:::‘1/ ‘;‘/""’“"’;’ ;’;t‘“ YR = SEMO';z K6|)(f ; . Kakve, a cneuuanbHbie, B
p://www.e -pascal.de , ackam co Pascal (free ~
AVRco/index en.html AVR AVRco (nemo. <4 K6) 30 K:LOF;HX dJOpMa;Msza
http://wwl . microchip.com/ PIC Accembrep |[MPASM Assembler 05 HE CTPOK BEAETCSA B Onpe-
downloads/en/DeviceDoc/ ("Microchip’) AenexrHom nopsinke n c on-
asm21500. zip peneneHHon LBeToBOM
http://www.atmel.com/ AVR Accembrep |Bxoawt 8 "AVR Studio 4 13" 74 rammon. Cpean pacnpocT-
("Atmel’) P3HEHHbIX penakTopos,

nopaepxusarowmx bonee pecatka Abl-

Puc. 83 kos: “Programmers Notepad 2” (S Steele,
) J http://www.pnotepad.org/download/,
% :s-'u‘s’:?a:ﬂ:g:‘(ggﬁg?; / He: gg:n:::znn;;::;ég;::.ch;iuo OPMEHTHPOBATLCA 1.3 M6). WinPad XP (O.Knumenko
< http://winpad.narod.ru/programs/
winpad.zip, 762 K6)
Puc. 84 . "\ Puc. 86 Kak hu napagokcansHo, Ho
125°C E % vee vee . KOMIMNATOPLI CamMn MOryT
i % oo MCP2510 ( L CIYXMTb UCTOMHVKaMM Cxem
Liln e 12 E i Hanpumep, 8 thaunax nomo-
-50 ‘C E g Lim i E' [ wm, KOTOpble BCTPOEHb! B
oo Ve THmms 2 i ey il n g:: = | romnunatopbl  MikroC,
vce vee O b = r-;— E'-' m [ MikroBasic, MikroPascal
LIV e I 10k E - 5] = ! el T vee b ‘_|% w @) [ (@ Mikroelekironika, r.Benr-
1dvee 09§ s foram %__ Taaciny [ P hitp:/Avww.mikroe.com),
o) 2o T _L_C =, Ol % [ vmelotca roToBuie cxemHbie
= :i{ osct S ) E % [ pewenus ans nogknioveHus
rf osczen [ g X a TeMnepaTypHoro Oaruvka
cocraenenun Cu- N % E"” x | (puc.84), XKV (puc.85). v
nporpamMm MOXHo u 8 MHz L":'_i f [ Tepceuca CAN (puc.86).
6e3 komnunsTopa T % i Knasmatypb! (puc.87) n T4
B 4acTHOCTU. UK- 0 Liens VCC Ha pucyHkax 060-
XEHEPHLIN Kanb- g —_ ] . u 3Havaer nutaHue (+5 B)
kynatop CCALC L Puc. 87
(K KHmxnmk, hitp://www.garret. ru/  3ynbratos B AECATUNHOM U LECTHAOYA-
~knizhnik/ccalc zip, 67 K6) ycnewHo pewa-  TepuuHon gopme
€T ypaBHeHusA Ha si3bike Cu ¢ Bbiaaden pe- B Cu-nporpammax gonyckarorcs 6onb- Q . |, AO\ Fi el
Lwue BONbLHOCTU B opdorpa- [y gy Jhay o —‘—[L—n
Puc. 83 ¢hvm onepaTtopos. OaHy U Ty wirirn B S~
s 2 *€ (DYHKLIMOHANBHYIO 4acTh e AN - =
o 15 KOZa MOXHO pacnucartb 8 fe- i L — - =
“ =%  cATOK CTpOK. @ MOXHO Cxarb Jrag I I ) s 8 ;‘
= 0= 1Y 0o 0oaHOM NaKOHUIHOM KOHCT A }_—E: !
- =t pykumn. HaunHalwmmM pexo- |~ L= L~ L= [ E
-~ MEH[YeTCs COCTaBNATL Npo- LI r X
: = rpamMet Tak, 41061, No kpamn- O " O Cﬂ §
mikreFlektronik b} Hen mepe, uM camum Gbino s
rPllers I S noHsTHO. Ho B Lenom eeipa- = E
o 5 N Y § 6oTaH obWeNPUHATLIN CTUAB
— NpPOrpaMMmUpoBaHmus, KOTo- (Apononxenune cnenyeT)
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YKB-npuemHuk “1066-R”

pegnaraembin NPUEMHUK pa-

6otaer B YKB-guanasone. Ot-
nuyuTenbHbie 0cobeHHOCTU NpuemM-
HUKa — MWHUMYM aertanei npu xo-
poLLEen YyBCTBUTENBHOCTU U NPOCTO-
Ta HacTpOUKU (CKATUEM-DACTAKEHU-
€M BUTKOB KaTyLWKU UHAYKTUBHOCTH).
MpuemHuk cobpan Ha Mukpocxeme
TDA7000 ¢.PHILIPS (oTevectBeM-
Hbln aHanor — KC1066XA1) no tu-
noson cxeme BknioyeHus. B YMNY
AAHHBLIX MUKPOCXEM UCNONb3YeTCA
HU3Kan NPOMEXYTOYHaN 4acrora
(okono 70 kl'y). Konpencatopwl C6,
C7, C9...C11 (puc.1) obpasytr C
AKTUBHBLIMU BHYTDEHHUMU 3NEMEHTA-
MU MUKPOCXEMbI NONOCOBOW (hUNLTP.
YKazaHHble Ha CxeMe eMKOCTU 3TuX
KOHAEHCATOPOB KaKk pa3 Coorveer-
creywTt MY 70 xMy. Konpencarop C4
nopasnser no6oyHblie coCTaBNsA-
wme curnana MY Ha sbixoge YacTor-
Horo aetektopa. Ero emkocte onpe-
DEeNseT TaKkKe NOCTOSHHYI BpeMeHu
ANY npuemHuka.

Mepectpounka npuemMHuka no gua-
na3soHy ocywecrsnaercs 6nokom
3NEeKTPOHHOU HACTPOWKM HA 3neMeH-
tax R2, C8, R1, vD1, C5. Konpen-
catop C8 ymeHblaer “wopoxu”, BO3-
HUKaKLWKe Npu BpauleHUn NoTeHUU-
omerpa R2 "Hacrvpouka”, u ynyywa-
€T TOMHOCTb HacTpouku Ha cnabbie
craHuyuun. HanpsxeHue HacTponku ¢
neuxka R2 uepes peauctop R1 no-
CTynaer Ha anoj Bapukana VD1, ko-
TOPbI U3MEHSIET CBOK €MKOCTb #
yepe3 konpeHcatop ces3u C5 snus-
€T Ha 4acToTy KOHTypa retepoauHa
(L1. ebiBOp 6 DA1).

MpuemMHUK MeeT MakCUManbHO yn-
POLLEHHYIO CXeMY, NOITOMY B HEM OT-
cyTcreyer cTabunu3atop HanpAXeHUs
HacTpoWKKU, U Aenarthb WKany HacTpoun-
Ku Ans noteHuynomertpa R2 Heueneco-
o6pasHo (no mepe pa3psina Garapewn
nUTaHus Yyactorsbl GyayT cABuraTLCs).
C ppyrov cTopoHsl, 6onbluoe Hanps-
xenue Hactpouku (4,5 B) nossonrer
obecneuntb Xxopoluee nepekpuiTue
AuvanasoHa fiaxe npu UcNONb3oBaHUK
LUMPOKO pacnpocTpaHEeHHbIX Bapuka-

noB ¢ HeboNbWUM KO3 DULNEHTOM
nepexpbITUA

HE TOJIbKO HOBUYKY

A.O3HOBUXWH,
r.VpryTCK

KB132 npuveMHuK nepekpblBaeT aua-
na3soHbl YKB1 n YKB2 6e3 npumene-

OCHOBHbIE XapaKTepUCTUKN NPUEMHUKA

YyBCTBUTENBHOCTL, MKB, He Xyxe 6
Koadhutment rapMoHmnk

(va sbiBope 2 DD1, Ha yactote 1 kl'y). %, He Gonee 07
OrHolueHune curHan/iuym, ob, He meHee 50
Monoca 3axeara AlNY, My +300
BbixogHoe Hanpsixexue 34 (Ha sbisoge 2 DA1), mB 70
BepxHnsin nonoca socnpoussoauMbix yactor, kly 10
Motpebnaemsin TOK (Npy HanpaxeHuu nutawus 4,5 B), MA 12

MpUemMHUK MOXHO HACTPOUTL Ha
avanasonbl YKB1 (65,8...73 Mlu),
YKB2 (88.0...108 MI'y) unun 3axsatuts
NoNocy 4acror, BKNYawuy B cebn
3ByKOBOE CONPOBOXAEHWE 3-T0 U 5-10
TeneBU3UOHHbIX kaHanos (83,75 u
99,75 MI'y cooTBETCTBEHHOD), U YACTb
avanazona YKB2. C Bapukanom

HUA NepeknYaTens Auana3oHoB.
TouHo HacTpaueaTbCa Ha paauoCTaH-
yum nossonser MHOroobopoTHLIN No-
TeHyuomertp R2.

B npueMHuke NnpumMeHeHbl NOCTORH-
Hble peauctopbl OMNT-0,125. Mepe-
MeHHbIn pesuctop R2 — MHoroo6o-
poTHbIM, Tuna CMN3-36, ¢ dyHkymo-
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HanbHOW xapakrepuctukon “B”. B ka-
yecTee perynatopa rpomkoctu R3 uc-
nonb3yeTcs NepeMeHHbLIN pe3ncTop
Cr4-1 (vwna “B” wnu “A”). Konpenca-
Topbl C1...C16 — KMS, Ho nyviue uc-
nonbL3oBats ManorabapuTHbie 3apy-
6exHoro npoussoacTsa (AMCKOBbIE,
Kepamuyeckue, auameTpom 3-5 mm,
xento-6exesoro ysera), C17 — KM,
C18 — okcughbia, K50-35 unu 3apy-
6exHoro npoussoacrea. Tymbnep SA1
— manorabaputHein MTS-102 unu
ocobo manorabaputhbin SMTS-102.
I'we3po XS1 — CHU-3.5 ¢ kpennenu-
em rankon. AHtenHa WA1 — wrbipe-
Bas, C BbicoTon KoneHa 10 cm v obuwen
anuHon 50...70 cM. Ee MOXHO 3ame-
HUTb OTPE3KOM MHOTOXUNBLHOTO MPOBO-
0a ANWHOIN OKONO A/4, NpUKpennexHo-
ro 8 sune bykesbl ‘1" kK 6OKOBLIM CTOPO-
HaM Kopnyca v CNyXawwuMm py4kon Ans
NepeHOCKuU NpUeMHUKa (onesaemMon Ha
weto nernen). Bapukan VD1 8 kpaii-
HEM cnyyae (C Cy)eHveM AuanasoHa
NPUHUMAEMbIX PAAUOHACTOT) MOXHO
3amMeHuTb AByMA Bapukanamu KB109
¢ NGbiMn GyKBEHHBIMY MHAEKCAMU, CO-
eAVHEHHbIMKU napannensHo. ins aua-
na3oHa YKB1 karywka L1 ponxHa
vmetb 7 sutkos nposoaa M3B ©0,41 mwm,
HaMOTaHHbIX C LiaroM 1 MM Ha onpaske
Avametpom 3.5 mm. [ina Avana3soHa
YKB2 L1 copepxut 3-4 BUTKA TOrO Xe
npoBOAA C TAKOM XXe HAMOTKON.
Mpuemuuk cobpan Ha nevarHom nnare
U3 OQHOCTOPOHHErO (PONLIMPOBAHHOM
CTeK/oTekcTonuTa TonwmHou 1,5...2 Mm
u paamepamu 55x44 mm. Yeprex nna-
Tbl NPpUBEAEH Ha PUC.2, a pacnonoxe-
HUEe 3NeMeHTOB —Ha puUc.3.
BbicokokavecmeeHHy0 nevamHyio
nnamy MOXHO U320MOoeLIMb MemodoM
mepMOornepeHoca PUCyHKa NevamHol
nnamsl. [inA 3roro pucyHok cnepyer
3epKanbHo OTpasuTb B Kakom-Hubyab
rpachuyeckoM pegakTope, a 3atem pac-
neyararb Ha CTPYNHOM UNU NA3EPHOM
npuHTepe B macwrabe 1:1. Cnon T10-
HEepa AICNXEeH NONYYUTLCA AOCTaTONHO
TONCTLIM, NETKO NMPOUYNLIBAIOWWMCA
nansyemM Ha oulynb. Kcepokc Takxe
npuroaeH Ans meroaa TepMonepeHo-
ca, npu ycnoeuun, 4To pucyHok byaer
KOHTPacTHbIM 1 6e3 hoHOBOrO Haneta.
Ans neuatu cneayer ucnonb3osatb

8/2007

menoBaxHyto bymary. Cnoit Mena Ha
noeepxHoct Bymaru He nossonser
TOHepy (YepHUNaM U3 KapTpuaxa
NpUHTEpPa) NPOHUKaTL BHYTPL Bymaru,
" TOHep NpU Harpese nerko “nepennas-
nsaerca” ¢ Bymarn Ha meab. Taioke no-
[OUAYT NUCTHI U3 “rMAHUEBbIX™ XypHa-
NOB C TOHKOW MenoBaHHoW Gymaroin.
Tunorpadpckan kpacka He nomelLaer.
Mpu ucnons3oeaHuu Gymarn c Bopcu-
CTOW (He rNAHUEBON NOBEPXHOCTLID)
TOHEp NEPEHOCUTCA Ha Mefb C HaCTU-
Kamun eepxHero cnosi bymaru, u pucy-
HOK NONY43EeTCA HEKAYECTBEHHBIM.
PacneyataHHbI PUCYHOK pa3mauu-
BaIOT B BOAE, HAKNAAbIBAIOT (PUCYHKOM
K MeAU) Ha NOArOTOBNEHHYIO (YUCTYIO,
0be3xupeHHyI0) oNLIMPOBaHHYIO CTO-
POHY 3aroTOBKW NNATbl U B TEYEHUe
MUHYTbI NPOIMAaXUBAIOT YTIONOM C Tep-
MOperynsTopom B nonoxexnuu “Nen”
(aBe Touku). MomeHT pacnnasnexus
TOHEpa (Kpacku) U NnepennasneHus ero
Ha NOBEPXHOCTL MEAHOI honbiv onpe-
nensetca su3dyanbHo. Yepes cnoi Oy-
Maru 3aMeTHO, Kak Nepewewmn Ha
donbry ToHep NepectaeT NPoCBEYU-
BaTb Ha BbiCbIXaloWen nNog AencTenem
BbICOKOW TeMnepaTypbi Gymare
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WHorpa ans nonHoro nepexofia vo-
Hepa TpebyeTcs noeTOpHOE paamauu-
BaHWe U NPornaxusaxue yTiorom. Ecnu
6ymara cama He OTCTaert oT nnarbl, 10
cneayer akkypaTtHo orcnowtb bymary ot
nnarel. Ecnu yactb ToMepa ocTanack
Ha bymare, To nnary emecte ¢ Gymaron
oxnaxaaT 8 soge BHosb npuxaryto
K nnarte bymary B teuenue 1...5 MuHyT
(8 3aBucumocTH OT ToNWMHLI Gymaru)
pa3mauvBealor B BOAE U NOBTOPHO NPOo-
rnaxwveaiot yTiorom. bBymary, o6naaarw-
Wyt HEKOTOPOW BOPCUCTOCTLIO, pa3Ma-
YUBAIOT HECKOMNBbKO MUHYT B BOAeE, a
3arem akKypaTtHO “ckartbiBaloT” nanb-
uem. Yeunue, npuknagsisaemoe K “cka-
THIBAaEMOW™ Dymare, He JONXHO BbiTh
o4eHb bonblunm Bo u3bexaHue ctupa-
HUR C MeaHON oNbrM YacTu ToHepa.
Ocso60oauTb OT oCTaBwerocs sopca
MENKUEe y4acTKu PUCYHKa NOMOXET
UroNka N TOHKOE LWMNO, OQHaKo 3T0
— [OBONLHO TPYAOEMKOE 3aHATHE.

O6biuHO nocne Hebonbwon TpeHu-
posku 00 95% pucyHka nepeHocuTcs
xopowo. “Henponeyarasiumecs” mec-
Ta Ha cdonbre [OKPalLUBaKT KUCNOTO-
cronkum mapkepom. MNoa pencrevem
TPasAWEro pacTBopa He paspylualoT-
€Sl 4epHUNA He TONLKO AOPOroCTOAWMX
CNeynanu3anpoBaHHbIX Mapkepos ans
PUCOBAHUA NNAT, HO U HEQOPOrUX Map-
kepoB “Mon ami” (“Permanent Plus”)
Mapkepos ans Nucbma Ha CD-auckax

MonyyeHHbIn Takum cnocobom pucy-
HOK Ha donbre roToB K TpaBneHuto
O6bIYHBIMY XUMUYECKUMU cnocobamu
Ons tpasnenus 06bINHO UCNONbL3YeT-
CA XSTIOPHOE Xene3o, HO NPU ero OTCyT-
CTBUU NOAONAET PACcTBOP NOBAPEHHON
CONu U MeHOFO Kynopoca (yHruyu-
na). B onHom crakane Boawl pacTteo-
PAOT 3-4 CTONOBbIX NOXKWA NOBAPEH-
Hor conu (NaCl) u 1 cronoByto NOXKY
(“c ropkon”) MmeaHOro Kynopoca

Bpems TpaBnexns nnartbi 3aBUCUT OT
Temneparypbl Tpasswero pacreopa
Mpu kOoMHATHOM Temnepartype B nocne-
Axem pacreope Tpebyerca 10...20 va-
coB. B “BoasHon GaHe” Bpems Tpaene-
Hus cokpatyaerca Ao 30. .60 mMuHyT
Ons “sonsHon 6any ' B MeTannuyeckum
Ta3uk HanWBaloT BOAQY HAa OHO Tasuka
KINaayT ABa CNosi KAPTOHA U CTABAT CTEk-
NAHHYI0 6aHKY C NPUrCTOBNEHHLIM Tpa-
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BAWUM pacTeopoM CraBsT Taawk Ha
3NEKTPONNUTKY, NOBOANT BOAY B Ta3uKe
N0 MEANIEHHOIO KMNEHWUs U NOAAEPKK-
BaIOT 3TOT TEMMepaTyPHLIN PEXUM, NOKa
8CA NNata He nportpasurca [lepuoam-
yecku (vepes 5...10 MuHyT) cneayeT no-
Kaumnsatb BanKy u nposepsTb, He NPO-
Tpasunace nu nnara. fins avoro nnary
ONyCKaOT B PACTBOP HA HUTKE, NpYBA-
33HHOU K OTBEPCTUAM, NPOCBEPIEHHBLIM
B yrnax nnarwl.

MpoTpasneHHyto fNaty NPOMbLIBaIOT
B Boge. ToHep C NONY4YUBLIMXCA Ha
nnare NeYaTHbIX AOPOXEK CMbIBAETCA
npu nomMowwm pacteopurens 647" (ans
HUTPOKPACOK) UNW yaanseTcs Mexanu-
yeckuM cnocobom. 3atem ceepnatcs
OTBEpPCTUR, nnata 3auyuulaerca, no-
KpbIBAETCA XMUAKOU Karndonbio u 3a-
nyxusaerca. Ha rotoBon nnarte Mox-
HO MOHTUPOBATL AeTanu.

[pn MoHTaxe KpauHue, BbIrHyTble
non yrnom 90° swiBodbl perynstopa
rpomMkocTU R3 HenocpencTeeHHo sna-
MBaAKTCA B NNaTty, a CpefHUn BbiBOA
YANUHRETCA OAHOAUNBHBLIM MOHTAX-~
HbIM NpoBoaom. Takoe kpennerve R3
pPeKoMeHAYeTCa AONONHUTL huKcaum-

€W ravkon K BepxHeu naHenu kopny-
ca. Mukpocxembl DA1 u DA2 pekomen-
AyeTca yCTaHOBUTL Ha NaHenbku. ATo
npeaoTspaTuT BO3MOXHLIE Npobnembl
C nepenankon MUKPOCXEM U ynpocTut
HacTpowky. Paamectuts npuemHuk
MOXHO B KOpnyce NpAMOYronbHoW
topmbl paamepamu 115x72x22 mm.
Bce opranbl ynpaenenus urneano XS1
BbIBOAATCA Ha BEPXHIOK NaHenb Kop-
nyca, a “nnockas” 6arapes tuna 3R12
YCTaHaBNUBAETCH B HWXHEW HaCTU.

B koMnnekTe C NpUEMHUKOM peKo-
MEeHAyeTcs UCnonbL30BaTb CTaHOapT-
Hble cTepeodOHUYeCcKne ronoBHLIe
TeneoHbl TUNA “pakylwku” C umne-
AaKHCOM (CONpPOTUBNEHNEM 3BYKOBbIX
KaTyllek NOCTORHHOMY TOKy) 2x32 Om.
Cxema npuemnuka obecneuuBaer ux
nocneaosarenbHoOe BKNIOYEHWUE U CyM-
MapHoe conporusneHue 64 Om.

Ans ronosHbix TENEdOHOB C MeHb-
WWM UMIEaHCOM NOCNEA0BATENLHO
C HUMU BKNKOYAIOT TOKOOrpaHUYUTEeNb-
HbIN pe3ucTop. Hanpumep, npu umne-
paHce renecoHos 2x24 Om gononHu-
TENbHO BKIIONAOT PE3UCTOP C CONpo-
Tusnenuem 64-48=16 (Om).

YCTpOUCTBO NPOBOOHON CBSI3U
MeXxay AByMmsa aboHeHTamMm

U npu xene3Hou dopoee He 3abbieatl d8ykonky!

CerofHs coToBas CBA3L NPUYHO BOLW-
Nna 8 Hally XU3Hb, OAHAKO U NPOBOA-
Has cBA3b, Gnaronaps ceoem pelleBna-
He, MOXeT yCcnewHo nOCNYyXUTL eule
rae-Hubyab Ha Aaye, B CenLCKON Mec-
THOCTHU (BAANU OT aHTEHH MOOUNBbHBIX
oneparopos). Ee MOXHO npumennTb
Ans opraHu3auyuu cnyxebroun auncner-
4YEepPCKOWN CBA3W HA NpeanpuaTUaxX, ANS
cUCTEMbI AUPEKTOP-CEeKpeTapb u T.0.
lMpennaraemoe ycTpovcTBO 0becneuun-
BaET Ka4yecTBeHylo TenedOHHYI0 CBA3b
[ Xopomeﬁ CNbLILWKUMOCTBLIO NO NUHUAM
ANvHOW 00 12 KM,

YcrponcTtBo coflepxut 4 pene. Pene
K2 u K3 — nsyxobmoTtoutble (06e 06-
MOTKY — OavHakossie). [pu npasune-
HOM (COrnacHom) BkniodeHun obMoTok

pene OHu cpabarTLiBaOT NpU CHATWK
MukporenedgoHHon TpyGku Ha cooTeeT-
creyloulem TenecoHHom annapare (K2
cpabarniBaet ot TA1, a K3 — ot TA2)

Mpennonoxum, MukpoTenedoHHYI0
Tpybky cHan aGoweHt Ha TA1. [pu
3TOM CO03aerTcs uenb No NOCTOAHHO-
My TOKY: KN€MMa WCTOMHWUKA MUTaHUR
“-60 B" — peancrop R3 — obmorka 1-2
pene K2 — HopManbHO3amKHY ThI€ KOH-
TakTbl 1-2 pene K1 — nposopa “a” nu-
Huu — TA1 — npoeog “6" nuuum —
HOPManbHO 3aMKHYTble KOHTaKTbl 5-4
pene K1 — obmotka 3-4 pene K2 —
peauctop R7 — knemma “+60 B". Pene
K2 cpabareiBaer (Tox yepe3 TA cocras-
naer nopsaka 30 MA) U CBOUMU KOH-
TakTamm 52-53 noaaer +60 B Ha o6MoT-

HE TOJIbKO HOBUYKY

Hacrpouka npuemHuka 3aknioua-
erca B 'yknagke guana3soHa” kaTtyil-
kon konebartenbHoro koHTypa L1.
Ecnu net cneynansHoro reseparopa
CUrHanNoB, HacTPOUKY BbINONHAIOT NO
ynpouwleHHON Meroauke. YcTtaHoBus
nsunxok R2 B cpenHee nonoxexwue,
pacTArnBaHNEM UNU CaTUEM BUTKOSB
L1 po6usatorcs npuema craHuyum,
KoTopas ponxHa 6biTb B cepeanHe
8blbpaHHoro puana3sona. Mpu pacTs-
rusanun BuTkoB L1 ee cobecTeenHan
€MKOCTb YMEHbLUaeTCcs, a yacrtora
PE30HAaHCa yBENUUMBAETCA, NpU CXKa-
TUK — Haobopor.

Hacrpoiika YM34 (ecnm takosas no-
Tpebyercs) 3akniovaercs s noabope co-
nporusnenus RS takum obpasom, uto-
6b1 Ha BbiBOaax 1w 3 DA2 ycraHosunock
HanpsaxeHue cMeuleHusn +4...10 mMB.
lancHenwee yeenuuenne cMelleHus
(no 35 mMB) npuBoauT K yBENUYEHUIO
BbIXOJHOU MOWHOCTH, HO W, Kak cnep-
cTeue, K HeonpasaawHo GonbluOMy
ysenuyenunio notpebnsaemoro Toka.

[Mocne HacTponku NpUeMHUKa Ka-
Tywky L1 pekomeHgyercs 3anuts ue-
pPe3vHOM unu napaguHOM OT CBEYKU

A.BABbIH,

nrT KensMmeHubl HepHosuykon obn.

K.Mpymkos

Ky pene K4. Ha apyrou koHey o6MoTkn
K4 or mynstusubpartopa Ha TpaMauc-
Topax VT2, VT3 (Bkniouaerca KOHTak-
Tamu 32-33 pene K2) nocrynaior um-
NyNbCbl, KOTOpble NEPUOANYECKU OT-
KpbIBAKOT ko Ha VT 1, kpatkoBpemeH-
HO KOMMYTUpyowmuu obmotky K4 wa
-60 B. Mpu cpabartuiBanuu K4 ero aam-
KHyBLUMECA KOHTaKThl 2-3 1 5-6 noga-
10T NEpEMEHHOE HanpsxeHue (curHan
Bbi30Ba) Ha TenedoHHLI annapar TA2
B Hem cpabartbiBaer 380HOK.

Mpu cHATUKM MUKpoTenedOoHHON
Tpy6kun Ha TA2 (B MOMeHT. Korga Her
CUrHana Bbi30Ba), No Uenu, aHanoruy-
Hou onucaroun ans TA1, cpaGarwiea-
et pene K3, 3aMKHYBLUUMUCA KOHTaK-
tamn 12-13 pene K2 u K3 3akopauu-
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Baetcs peauctop R1, u HapexHo 3ak-
pelBaeTca TpaH3ucTop VT1, 1.e. 6noku-
pyercsa curnan sbizosa. O6pa3syercs
pa3sroBopHasn Lenb, u aboHeHTsl MOryT
BecTu cBa3b. bnarogaps npumexenuio
CUMMETPUYHOU CxeMbi uTanus TA yaa-
NOCb CHU3UTL 0O MUHUMYMA BNUSIHUE
HaBOAOK Ha Pa3roBOPHYIO LENb.

Hetanun. Pene K1 u K4 moryt 6bith
nobbiMn ¢ conportusneHweM obmoTok
npumepHo 600 Om 1 asyms rpynnamu
NepeKNKYaloWUX KOHTAKTOB, Hanpu-
mep. P3C47 (nacnopr P®4.500.407.00),
P3C48A(B) (P®4.590.201), P3C22
(P®4.523.023.00) u 1.n. ECNu BO3HUKHYT
npobnemsl c npuobpererneM aByxo6Mo-
TouHBIX pene Tuna PMH (P4.535.381[,
(Ro1=Rp2=500 Om), TO Ana KOPOTKUX
PaCCTORHUIN MOXHO NPUMEHWUTL FEPKOHO-
Bble pene P3C44 (PC4.569.251,
Ro1=Rp2=200 Om) nnu xe BmecTo 0o~
HOro ABYXOBMOTOUHOID pene yCTaHoBUTL
nAsa onHoobmoTouHbix TUna PIC85
(PC4.569.794, Rp=200 Om).

Cunosou TpaHcdopmatop T1 ume-
€T ase BTOpUYHble 0OMOTKU, obecne-
yusaoume Hanpaxenus 80 n 56 B
MoxHO ucnonb3oBaTh NPOMbILLNEH-
Hell, Tuna TAH-16 (50 Br). MNpw otcyT-
CTBUU rOTOBOrO €r0 MOXHO HaMoTaTh
Ha ceppedHuke WN16x25. Obmortka |
copepxut 2020 suTkos nposoaa MN3B-
2 20,25 MM, obmortka Il — 734 Butka,
a obmortka il — 514 BUTKOB TOrO Xe
nposona ¢ oreonom ot 350 eutka (ans
nutaHns TA Hanpaxenuem 40 B).
Apoccens L1 sbinonHeH Ha cepaeuHn-
ke @20x30 c 3azopom 0,2 MM (Mexay
nnacTtuHamu Bknaabieaetca Gymax-
Has Npoknaaka COOTBETCTBYIOLIEN
TonwuHbl) nposogom MN3IB-2 @045
MM u conepxuT 300 BUTKOB.

Ecnu panHoe ycTpoincTBo Ucnonb3o-
BaTb ANA CBA3W KanuUTka — A0M, TO
BO3Ne KanuTku BMECTO NONHOUEHHO-
ro TA MOXHO YyCTaHOBUTL MUKpOTEre-
oHHyI0 Tpy6Ky (kOopobKy TUNa goMo-
boHa) c nocnenosarenbHo BKMKOYEH-
HbiMU TenedoHHbiM kancionem (TK-
67-HT-11), mukpoporHbiM (MK-101-11)
U KHONKOW BbI30BA (TaHrentomn). Bo
BpEMSA pa3rosopa TaHreHTy Heobxoau-
MO AepXaTb HAXaTon.

Hacrpoiika ycTpoincTea cBOaUTCA K
nonbopy peauctopos R3, R7 uR8, R11
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(nonxHel BbiTb NONAPHO OAWUHAKOBbLI-
Mu) TaK, 4Tobbl TOK B Lenu TA 6bin no-
psaka 30 MA. 3Tn peauctopbl npu
ANUHHON NUHUK (NONHOE CONPOoTUBNE-
Hue wnendga — npumepHo 400 Om),
BO3MOXHO, NPUAETCA UCKNIYUTL U
BMECTO HUX NOCTABUTL NEPEMbINKY
(py ANUHHOM NUHWK CBA3W NUTaHUe
YCTPOUCTB3 AONXHO ObiTb Nopaaka
60 B. a npu KOPOTKUX NUHUAX Er0 MOX-
HO yMeHbLnTL A0 40 B B AnuHHbIX Nn-
HUAX cneayeT 06s83aTenbHO MCNONBL30-
BaTh rpO303alWMTy: NNaBkne Npeaoxpa-

Hutenu Ha 0,5 A u rpo3opaspsaaHuku
Tuna P-27 (Ha cxeme ans ynpoljeHus
OHW HE NOKa3aHbl). BO3MOXHO Npume-
HEHWE NPOMbBILLNEHHbLIX aBOHEeHTCKUX
3aWmTHBIX yeTporcTs Tuna A3Y.

KOHCTpYKTUBHO yCTPOUCTBO BbINON-
HEHO B NNAcTMacoBOM KOPNyce pas-
mepamu 200x120x90 mm.

MNpu Hanadke ycmpoucmea cnedy-
em npuHuMams mMepsi bezonacHocmu,
npuHameie 0na 3NeKmMpoycmMaHOEOK.
mak kak HanpsxeHus 60 u 80 B onac-
Hbl ONA KU3HU Yenoeeka.
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nona Bac —
Panuo, AHHa, TpouKa...
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Moburenbckas panuocensb HA KO-
POTKUX BONHax — Ype3sbidauHo pas-
HOCTOpOHHee siBneHue. MNoxanyw, Ha-
CTONLKO Pa3HOCTOPOHHEE, HTO €0 He
NONYHUTCA NONHO U npasunLHO onu-
catb Kakum-Hubyab 0AHUM CNOBOM

Xo66u? la. Ho ans Teicsy nopei
3T0 yBneyeHue crano “BxogHsIM bune-
ToM" B nury npocpeccuoHanos, pa3s u
Hasecerna onpepenuno Gyaywyto ges-
TenbHOCTL M aaxe nano 6asosoe 06-
pa3osaHue.

Pabora? fla. Mbl Tak U roBopuM —

paboTtartb Ha TakoM-TO AMana3oHe”,
“cpaborath C Takon-To craHymen”. Ho
3a a1y “pabory” Ham He NNaTaAT aeHer
(ckopee, HA060POT, Mbl CaMKn TOTOBbLI
nNarutb — U NNAruMm, He cKynack). K
TOMY Xe, B 3chup BLIXOOAT, KOrAa 3TOr0
npocuT Aylua. A BOBCE HE Ha4anbLCTBO

Crpacrtb? [1a. Ho mano cywecrsyer
yBNEYEHUN, rAe HACTONbLKO BOCTpebo-
BaHbl TEXHUHECKUE 3HaHUS 1 cnocob-
HOCTb K XONOAHOMY, TOYHOMY pacuye-
Ty. Moa KakuM yrnom K HanpasneHuio
Ha ceBep cneayeT pa3BepHyTb OCb
MHOrO3NeMeHTHOWN anTeHHbl Ypa-Arm,
4T0ObI CTPACTHOE XenaHue ycnbilwarh
TenerpadHyto KB-craHyumto ¢ octposa
bapbanoc umeno wawc sonnoTuTLCA?
Cnepyet y4ecTb, 4TO AeNno NpoUCxo-
OUT B NONOBUHE TPETLENO HOYU (NpU-
TOM, YTO YNOMAHYTas aHTEeHHA H3XO-
autcs 8 Bopowexe, Poccus, Ha nBo-
pe koHey masn, 6apbanocckas paguo-
CTaHuus ucnone3ayet yacrory 14 My,
@ CONHeYHan aKTUBHOCTL B 3TOM roay
MuHuManbHa). fla, kcrartu... uTo, cob-
CTBEHHO, Hafo caenarb, YTobb! 3ta
caman OCb Ky[a-To TaM pa3BepHy-
nace?

Cy6kynsrypa? [la. Ho B acupe ¢
ynosonbcTeUeEM obwalTca Mexay
coboun amepukarLbl, pycckue, apabul,

aBcTpanuiiubl, adpukaHLbl, eBponeii-
ubl. be3s A3LIKOBLIX, PENUIMO3HLIX, NO-
nuTuyecknx 6apbepos. flioan pasHbix
HauuK1, NOBEpPUN, KyNbTYP, OHU Hepea-
KO OKa3biBaloTcs “Gonee ceoumu” Apyr
Opyry, Yem coceasM NO NEeCTHUUHOW
KNETKe, 3NUTHOMY NOCENKy, CTonbuwy,
XYTOpY, NNEMEHMU. ..

Bnpouem, HyxHO nu 310 — nonbu-
paTb TO CaMoe eUHCTBEHHOE CNOBO?
A cumntalo, uT0 Her. He CTouT 3KOoHO-
MUTb CNOBA, KOrAa pedyb 3axoguT o
noburensckon paguoceaau [lasaite
norosopum 06 3ToM noapobHo.

Wrak, 4to s8006we aenalot paauonto-
Gutenu Ha kopoTkux BonHax? Huuero
0CcOBEeHHOro; NPOCTO NPOBOANRT Paauo-
cB8a3u apyr ¢ apyrom. Kcraru, dakr yc-
TAHOBIIEHNA CBA3WN KAK TAKOBOW ABNNA-
€TCA HEKOeW OCbI0, BOKPYT KOTOpPOW 06-
pawaerca Bce ocTanbHOe B 3TOM He-
poOCTOM, HO UHTEpecHOM gene. Bce,
uto Aenakt HAM'ul, Korpa He NPoBo-
DST paauoceaaun, aenaercy Nubo pagu
npoBefieHnN ITUX Cambix CBR3en, NGO
Ha OCHOBaHWUW yXe NPOBEAEHHbIX.

3anaTHoe cnosyo HAM — npon3aHo-
CUTCA HE Kak “xaM”, a KaK “x3am™ — 310
camoHassaHue paauvonioburens-ko-
potkosonHoBuka. OHO

CB513b BOKPYI HAC

HOHUM CnoBa “paguocsnA3k”; Tpu Byk-
Bbl, pagu KOTOPLIX Mbl TOTOBLI CBEP-
HYTb FOpbI.

Ho noyemy? 3auem? Y10 B 3TOM UH-
TepecHoro? Ha nepsbii B3rnag — Huye-
ro. B camom aene, kaxasii U3 Hac, co-
BepLLan 3BOHOK ¢ MObGUNLHOro Tenedo-
Ha Ha MOBUNBHLIW, AenaeT To Xe camoe
— ycraHaenueaeT paguocseasb Kasa-
nock Gbl, rae TyT MOXET YKPbITLCR po-
MaHTUHKa, Yero paau 3aHUMaThbcs Bce-
pbe3 U C NONHOWU CaMooTaauen OenoM
CTONL NPUMUTUBHBIM, YTO U YaT B8 MHTep-
HeTe, kaxeTcs, bonbluero yma tpebyer. . .

Ho nocMoTpute, KakuMu rpaHamm
MoxeT “3abnucrars” noburensckas
cBa3b Ha KB, ecnu nogoutu K Hen B
ponu paaguonioburens.

- Bbl MOXeETe noobuiarTbes ¢ Xxurenem
niobon oburaemon Tepputopun 3emMnu
(@ uHorpa u HeoGUTaeMoi); NPUTOM COo-
HecenHuK 3asenoMO PacnonoXeH Noro-
BOPUTL C BaMU — UHAYE He BbIxoaun Obl
B 3hup (kcTaTn, ecnu snaneTb “8ceob-
WHUM A3bIKOM™ Tenerpada, 1o AnNs 3T0ro
Aaxe He noTpebyeTca 3HaTb A3bIKK, 4a U
BoobLle ymeTb pasroBapusars). K Tomy
Xe, BaW BM3ABU HEU3IMEHHO BEXJIIMB U
3auUHTEepecOBaH TONbKO B CMOKOWHOW,

yBaxutensHon be-

NPUWNO M3 aMepuKaHC-
KOro XaproHa, noaromy
BHATHOU CMbBICNOBOW
CBA3N MexXay aHrnuiuc-
KUM CNOBOM “BETYMHA"
(ham) n paauonio6bu-
TENLCTBOM HeT. MInu oHa
€CTb, HO CKpbITa roaammu
u o6croarenscreamu. fla
1 HesaxHO 370; bonblue
nonosuMbl “cnos”, uc-
nonb3yeMblx Npu tene-
rpachHOM paauoobmene, -

sBoobule He AaBNATCA ?
NEKCUHECKUMU KOHCTPYK- S
umaMu. M HUKOMY 3T0 He
mewaer. Bor, Hanpumep,
OYeHb BaXHbl TEPMUH
u3 tenerpacHoro “sa3bl-
ka": QSO — nonHbIM CcK-

KA N radio?

cene. HeypasHose-
WEeHHbIE MOAPOCTHH,
HEMNpOLLUEHHAR pek-
nama, KOpbICTb, Npo-
BOKaLUM, PyraHb, On-
penensiowue, K Co-
HAneHuIo, conepxa-
Hue Gonbluen aonu
WHTepHera, B ampe
NPaKTU4EeCKA OTCYyT-
CTBYIOT. 30ech BeC-
Ma BbICOK “BXOQHOW
nopor”, u noromy
oburarenu paguo-
BOMH ManNo MOXOXU

& Ha 33aBCeIAATaAEB UK-

TepHet-coobluects,

- Bbl MOXeTe y3-
H3Tb MHOTO WHTE-
pecHoro, ecnu by-
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CBA3b BOKPYI HAC

Aerte NPoCTOo CNywark, HTO NPoUCXoanT
B acupe. Kak paauonabniogarens
(SWL — short waves listener) ¢ asaa-
UaTUNETHUM CTaXEM, YBEPAIO: HUKAKOW
WHTepHET He nacT U Manowu 4actu tex
3a6aBHbIX, NOYYUTENBHLIX UNW Tpora-
TENLHLIX UCTOPUIA, KOTOPLIE CaMU HAXo-
[ANT Bac, ecnu Bbl cnyluaere 3¢up;

- Kaxgan cBaA3b U Kaxaoe Habnio-
peHue obsszatenbHO 3asepluaercs
obmeHom QSL-kapToukamu. J10 Ta-
Kon cBoeobpa3nbii rMGpua BU3IUTKK
U OTKPbLITKU. CMBICN T3KOM KapTOYKY,
3anoNHAEeMoN faHHbIMU NPOBEAEH-
HOW CBS3W ¥ NOCbINAEMOU Koppec-
NOHAEHTY, — NOATBEPAUTL, HTO
CBA3b AencTeutensHo buina (unu uto
Habniopexue sepHoe). Noatomy npu-
ATHbIE BCTpeyu B I¢hupe panyloT Kak
MUHUMYM ABaXAbl; NepBbLI pa3s ye-
noeek papoCTHO CKadvert, Koraa yaa-
nack CBA3b € Kakou-Hnbyasb TaHraHb-
UKOW BTOpPOW pa3 -— Korpa npuaer
QSL OT TaHraHLUKCKOTO X3Ma. Y kax-
AOro paauonbuTena-kopoTKoBON-
HOBUKA XPaHATCA MHOTUE THICAYU
3TUX “OTKPLITOK" U3 Pa3HbIX YrONKOB
3emnu. Bce pa3suble, n Ha kaxaou
obsi3aTenbHO HECKONBbKO TEMNbIX
cnoe B Baw agpec (6e3 oco6oro no-
soda — 3T0 Tpaauuwns),

- COpeBHOBAHUA. BbIBAKT AHM, KOT-
Aa 3¢up 6ykBanbHO BCKUNAET OT CuUf-
HanoB MHOXECTBA CTanHuuu — pa-
avonbutenbckue COpeBHOBaHUA NO
Hakany CTpacTeu He ycTynalor nio-
6bim apyrum CopeBHYIOTCA HA Aanb-
HOCTb CBR3U, HA CKOpPOCTb, H3 yme-
HUE HAxXOAWUTb PeOKUX KOPPECTNOH-
NEeHTOoB, Ha 10, K10 BbicTpee oTpabo-
Taer co BCEMU TeppUTOPUaANbHbIMU
obpaszoBaHUAMMK KOHKPETHOW CTpa-
Hbl... BAPU3HTOB MHOXeCTBO Bbl He
NoBEPUTE, HO OTKPBLITbIE YEMNUOHA-
Tbl MUpa NO PaguOCBR3U NPOBOART-
CA He pexe 4Yem pa3 B Hegeniw (pa3-
HbIMWU, NOHATHO, OpPraHn3aTopamu,
no pasHelM npasunam). beaymHoe
KONUYeCTBO appeHanuHa, asapra,
XopoLllen CNOPpTUBHON 3N0CTU. MHO-
XEeCTBO HIDAHCOB U TOHKOCTEN 6opb-
6bl. CUnbHLIE CONEPHUKN CO BCEro
mupa. CnoBoMm, 3TOro OAHOrO XBaTU-
no 6bl1, yTo6bl “3abonerts” achupom
BCEPbLES;
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- AURNOMBI ¥ AUNNOMHBIE NPOrPam-
Mbl [lunnomel — 3TO Harpagb!. Bbiaa-
BaeMble HayUOHANbHLIMU, MECTHBLIMU
M 4acTHbIMKU paauoniBuTensCkUMK
opraHusauusmm ecex cTpaH. Kak npa-
BUNO, YCNOBUE NONYy4EHUA OUNNOMA
3aKNK4aeTca B NpoBeaeHuu onpeae-
NEeHHOro KoNuyecTsa ceAsen (Habnto-
AeHUU) Co CTaHUUSAMU YKA3aHHbIX
CTpaHl u TeppuTopuin. QuUnNoMHbIX
nporpamMm MHOXecTBO. Hanpumep,
nporpamma RDA, B pamkax koTopou
HarpaxgaloTcs yCTaHOBUBLLWE CBA3M
co 100, 250, 500, 1000, 1500, 2000,
2500, 2647 pasHbiMu agMUHUCTpaTHB-
HbIMU panoHamu Poccum (nocnepHee
4YUCNO He Kpyrnoe, NockonbKy Gone-
we 8 Poccun panoHoB Het). Kcratu,
y 3tou “mMepanu” ectb u o6opoTHan
CTOpOHa: npeactasnsete, CKONbKO
Hapoay 3axoder NpPoBecTU c BamMu
CBA3b, ecnu Bul Bbingere 8 acup u3
kakoro-nubyab “Ycrb-Yrplomckoro”
pavioHa poaHow obnactu, roe paguo-
nobuTenen HeT UNU OHU HE UHTepe-
cytotrca paboTou B 3TON AUNNOMHON
nporpamme? Ha Balseun yacrore He-
MeaneHHo obpa3lyerca HacToswan
“ronna" co scex koHuos 3emnu (pa-
avonobutenu Ha3bIBAKT TakWe Ton-
nel “naunan’, pile-up);

- BaM HPaBUTCA MACTepUTb, NasThb,
BO3UThbCA € npubopaMu n xeneska-
mu? Toraa ceol pagnocTaHyuio Bbl
Moxete cobpaTb camu — cxeM u
onucaxHuii NIOBUTENBCKUX KOHCTPYK-
Uui 0OCTaToyHO, BCE Heobxoaumble
KOMNNEKTYIoWmMe ecTb Ha PLIHKax u
8 MarasuHax. A ecnu Bbl 3NEKTPOH-
wwK, To Moxerte paspaborartb cob-
CTBEHHYIO KOHCTPyKUM. Kctatu, 8

Papuonioburtensckue
KB gvana3ioHbil B PQ®

160 181—20

80 35—38

40 70—72

30 10,1 — 10,15

20 140 — 1435

17 18,068 — 18.168
15 21.0—2145

12 2489 — 2499
10 280 —297

COBETCKUE BpeMeHa, Koraa BBe3Tu
UMNOPTHLIN ToBap Gbino nNpobnema-
TUYHO, NONTU BCE paauoniobutenu
CCCP paboranu Ha camogensHon
annapartype... inu Ha cnucaHHomn
BOEHHOMW, HO €€ TOXe 3a4acTylo Npu-
xoaunock “aosoauts”. Mosa cravyus
TOXE He NPOMBILLNEHHOIO NPOU3BOA-
cTBa — oHa cobpaHa u HacTpoeHa B
80-e rogbl 0AHUM BONFOrpaackum xa-
MOM, CMEHUNa 3a 3T0 BpeMs He-
CKONMbKUX Bnapensues, HO Geayko-
pusHeHHo paboraer no cen AeHb.

W 310 Beab panexko He Bce, TONLKO
nepsoe npuwealee Ha yMm... Ectb
BeAb elule U aHTEHHOE Aeno, U paauo-
3Kcneauuun, n 0CBOEHNE HOBbLIX BUAOB
CBAI3N U HOBbLIX AUANAa30HOB BOMH, ...
MepeuncnaTs MOXHO QONTO.

Yro rakoe paguocssib (QSO),

KaK 3TO BbIrNAQUT?

QSO — 370 ABYCTOPOHHASR paano-
cBf3b. CYUTaeTCs, 4TO OHa UMeNa me-
CTO Mexay ABYMR pafiuocTaHyuMamu
(Hanpumep, Baweun U yYbeu-HMbyab
euje), ecnu yaanock 4obuteca cutya-
UuK, Koraa KOPPECNOHAEHT CNbILWNUT K
NOHMMAET Ball CUrHan, a Bbl CNbILWK-
TEe U NOHUMaeTe CUrHan KoppecnoH-
nexta. QSO cuutaerca cocronsilen-
C8, CNU Bbl BEPHO NPUHANM NO3bIBHOU
KOPPECNOHAEHTA U OUEHKY. AaHHYIO UM
Baluemy CurHany, a oH NPaBUNbHO NPU-
HAN aHanoru4yHyl UHgopmayuw or
Bac. [lomuMo 3Tux 0683aTenbHbIX 3ne-
MeHTOoB, B npouecce QSO MoxXHO, Ha
yCMOTpeHue y4yacTHUKOB, obmeHu-
BAaTLCRA U APYTMMU CBEOEHUAMU.

Yauje scero HAM vl coobuwjator ppyr
ApYyry CBOM UMEHa, Ha3BaHWA Hace-
NEHHLIX NYHKTOB MNUW Apyroe onpepe-
NeHne MecTa, rae OHU B AaHHbIU MO-
MEHT HaxoanaTcs. JTo Ha3biBaeTCca
QTH (kblo-TH-314), “MecToHaxoxne-
Hue". Niobutenbckan paauocTaHLus
MoxeT Beab paborartb u ¢ kopabna, n
13 ABUXYLENCH MALLUHBI, U NPOCTO U3
yucroro nons. Hepeako B npoyecce
CBA3M paccka3sbisalor o noroge (06-
wue ycnosusa — AcHO, obnayHo, cuipo
v T.0., NNOC Temnepatypa, sertep), o6
UCnoNbL3yeMon AnNs NpoBeAeHns naH-
Horo QSO annaparype (Tun, Mow-
HOCTb) U aHTEHHaX.



Brisaer, 4to obwalTcs u Ha gpyrue
Tembl. Kakve? Moyt niobeie. Boobule,
B noburensckom achupe noa zanpe-
TOM TONLKO Hanbonee NPoBo-
KaLUMOHHasRA, 3aBEAOMO YpeBa-

Tas KOHNUKTaMKU TemarTuka:
CEeKC, HAapKOTUKK, NONUTUKA,
6uanec. OcTtanbHoe pa3spe-
weHo. Mo3aromy, buiBaer, Bobi-
ACHAIOTCA BECbMA 3aHATHbIE
sewwm. Obujaerecb C X3IMOM,
KUBYWEM 33 ThICAYM KUNO-
MeTpoB OT Bac, U BAPYT y3Ha-
eTe, 4TO Balll KOPPECNOHAEHT
HEKOraa CRyXun B TOU Xe BO-
WHCKOW 4acTy, 4TO U Bbl, TEM
*e cnocobom “nynpun moaru”
3anoGHOMY cknanckomy npa-
noplivky u npemobunuzoean-
CSsl 32 Mecsl [10 BalLero npu-
6biTUR B YacTb... B acupe
MOXHO BCTPETUTL Konner no
x066u. obcyxaarouwmx paxe
HenasH cBaabby pop-
CTBEHHUKA UNU rpagywnn ypoxan
CBeKNbI.

A BOT 710, Kak BbIrNAauT QSO, cuns-
HO 33BUCUT OT BUAA MOAYNALUUU, UC-
nosrib3yemoro 8 HacTORIIUA MOMEHT
paauvoniobureneM. VN notoMy HauHem
C KpaTtkoro pacckasa ob ucnonb3ye-
MblIX X3aMamu mMonax (“mMoaa” — oT aH-
rnuuckoro mode — T0 e caMoe, 4T0
BMA MOAYNAUUN CUrHanNa).

Mpexae Bcero, uto Takoe soobuwe
Moaynauua, npudem owa Tyt? Ans
Toro, 4tobbl Bawe coobujeHue (HeBax-
HO, 4To OHO cobon npeacTaBnseT —
peyb, KapTUHKY, TEKCT) MOrNo yutun 8
3(hUp, ero AOMNKEH U3Ny4unTL Nepenar-
yuk paguoctaHuuu. Kotopbin, ecre-
CTBEHHO, U3NY4aeT CUrHanbl C 4acTo-
Tamu KB-guanaaona. 3vauut, coobuje-
HuWe cnefyeT kKakuM-To obpa3som npe-
obpa3soearsb B anekTpudeckue koneba-
HWA 1 3aTeM NpenpoBoaUTbL WX B Ty
obnactb vacrort, rge patoraer nepe-
parumk. Tak BOT, cnocob, KOTopbiM BCe
370 AeNnaeTcs, U Ha3bIBAKOT BUAOM MO-
AYNAUUKA UNU BUAOM U3NYHEHUR.

YnpoujeHHO MOXHO pa3fnenutb
Moabl Ha Tpu rpynnel. bnuxe Bcero k
€CTECTBEHHOMY AiNA HAc cnocoby 06-
wenun crout tenedonus. MNpomexy-
TOuHYI0 CTyNeHb 3aHUMaeT “"Bceobuimn

A3bIK” — MOAYNAUUS HEe3aTyXalowmx
konebanun, tenerpad, o6o3navae-
mbln Takke CW. N vanbonee ynanex-

~N

Hasn o1 oBbINHOTO pasroeopa rpynna —
BCEBO3MOXHbLIE UKU(poBbIE BUALI —
“uncpa”. Hanpumep, paavoniobu-
Tensckun teneraun (RTTY), nobu-
TenbcKoe TeneBuaeHne c MeaneHHoN
pa3sseprkoun (SSTV), nakeTHble v pas-
Hbie npoune (PACTOR, PSK, BPSK,
MFSK, u Tak pnanee).

Wrtak, nasante paccMoTpuM, Kak
suirnagut QSO kaxabiM 13 3TUX BY-
N0B MoAyNALUK

TenedoHuna. 310 camblii NPOCTON U
NOHATHBLIN cnocob nposoauTs NMO6KU-
Tenbckue paguocsnan. Oneparop roso-
pUT 8 MUKPOIOH, B HAYLLIHUKAX UMK 8
AVHAMUKE NPUEMHUKE CNbILLUT OTBET
KoppecnoxaeHTa (TOYHOCTU paam cne-
OYET OTMETUTb, YTO “TenedoHHLIX” MOL
cyujecTeyeT Heckonbko. OgHako ans
CTOPOHHEro 3puTens pasHuua Mexay
HUMU He3ameTHa. Bce otnuumna — BHyT-
Py NpUeMHUKa n nepeaaTymnka).

Camasn KopoTKas paguocsass Tene-
¢oHoM BBIFNAAUT cneaylowmum obpa-
3oM. [ina npocToTel BbiGpaHa cutya-
uus, Koraa uayT COpPeBHOBaHWUA, BCe
CTapaloTCs NPOBECTMU KaK MOXHO GoNb-
we QSO 3a hukcuposaHHOE Bpems,
noaromy obujeHne orpaHU4eHo Heob-
XOAUMbBIM MUHUMYMOM. [lonycTum,

CBA3b BOKPYTI HAC

paguonioburens, n3 KpacHospcka
RX0ALH paer o6wui geiaoe. Oteeva-
et mockeuy RU3AB, ovu o6MeHunBalor-
cn 06s3aTenbHBIMK OUEHKaMU CNLILWK-
MOCTU W PACcCTaloTcs, AOBONbHLIE APYT
[PYroMm.

— Bxumanune, scem! 3pecy Paguo
3Hak Hynesou AxHa lNeoHua XapuTtoH,
npuem.

—RX0ALH, ans Bac — Paguo Ynb-
saHa Tpowka AHTOM Bopuc, npuem

— RU3AB, cnacu6o. Bam natb-ge-
BATL.

— Moartsepxnaw, cnacubo, Bam
Takxe NATb-AEeBATL. Yaauu!

— Cemb-Tpu, noka. 3pecb RX0ALH,
BCEM MPUEM.

Kak Bbl 3ameTrunu, ans 1oro 4to6ul
3HAKK, U3 KOTOPBIX COCTONAT NO3bIBHLIE,
cnoxHee 6bINo NepenyTars B ycnosu-
AX NNOXON CNBILLMMOCTU, NPUMEHSAIOT
doHeTuyeckue andasutel. A Ans Gyks
MCNONb3yl0T CNOBA, HAYUHAIWMECS C
COOTBETCTBYIOWEN NUTEPB! U XOPOLLO
pasnuuumble Ha cnyx. Ckaxem, npo-
BOARA CBSI3b C aHIMUYAHUHOM UNU ame-
pukaHuyem, 10T xe cambli RX0ALH
AUKTOBanN CBOM no3biBHOW Tak Radio
X-ray Zero America Lima Hotel. Lindp-
pbl, KaK NPaBuno, NPOCTO HAa3LIBAKT —
TpOWKa, Wwecrepka, AeBsTKa, one,
zero, SIX U TaKk pnanee

Tenepb napy cnoe 0 Apyrux undpax,
durypupyowux 8 npumepe. “Mars-
NesATb” (3T, KCTATH, HA B KOEM pa3e
He 3HaYuT “NATbAecaT AeBATb", 3T0
UMEHHO Napa otaenbHbix ynudp) 03Ha-
Yaert, 4To CUrHan KoppecnoHaeHTa 3By-
YUT Y MEHSA B NPUEMHUKE FPOMKO U OT-
nuyHo pabupaercs. 5 — sbicwan
OueHka wkansl pa3bupaemocTtu (Honb
03Hayaert, YTO peyb COBEPLUEHHO He-
pa3abopuunsa, U NOTOMY HA NPAKTUKE OH
He ucnonbayercs). 9 — BbICILAA OYEH-
K@ CNLILLMMOCTHU (TYT C HyneMm Ta xe
ucropus).

A BOT “CeMb-Tpu” — 3TO Kak pas3s
“cembAecaT TpU", 4TO B papmoxapro-
He O3Hayaer “Haunyuiluue noxena-
Hus!" unu “scero Bam Haunyuiwero!”
BuipaxeHue 310 ucnonbayercs, kcra-
T, He TONLKO Npu NposefneHun QSO
TeneoHOM

(Npononxenue cnenyer)
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Flash-namsaTb

O.BANbNA,
rMuacc Yensbuxckon obn.
E-mail: sandh@narod ru

(Mpoponxenue. Hauano B NeNe5-7/07)

KapTel flash-namsaTtun

Smart Media

Kaptel Smart Media (puc.24) co-
30aHbl B COOTBETCTBUM CO CTaHaap-
TOM, paspaboraHHbIM Kopnopatuen
Toshiba (npw ywactuu Samsung) 8
1995 r. NepBoHauanLHO 3TU KapTHl
namMaTn umenu Hassavue SSFDC
(Solid State Floppy Disk Card, Te.
“1BEepaoTenbHan avcketa“). [laHHoe
Ha3BaHue NOABUNOCHL OT OQHOMMEH-
Horo chopyma SSFDC, koTopbivi ssna-
erca pa3paboTunkom cTaHaapToB aAnA
kapt namatn Smart Media. Mpu pas-
paboTke 3TvX KapT namaTu npecne-
foBanack Uenb: CO3AaHWe KOMNAKT-

Puc. 24
O\ \\\
ﬂ\\\\\\\ \

HOW TBEpPAOTENLHOW anbTepHaTUBLI
rubkomy avcky. Obvem namsaTu kapTt
cocrasnser orT efiuHuY A0 COTEH
M6anT, oHY rapaHTUpoBaHHO BLIAED-
xusalot 1000000 uuknos cTupaHus/
3anucu U NO3BONSAINT COXPAHATL WUH-
topmaymio 6e3 nuTaHua B TeyeHue
10 ner. CkopocTb nepenaqn naHHbIX
yepe3 uHTepdenc kapTsl cocrasnser
Heckonbko Mbawur/c.

Hecmotpsa Ha npucyTcreue B Ha3sga-
HWM KapTol cnosa “Smart” (yMHbIi), 311
KapTbl He coaepXat BCTPOEHHbIN KOH-
TpONNEp u, hakTUNEcKU, UMEIDT B CBO-
em cocrase TonbKo namste Tuna NAND.
Moaromy ynpasnexue o6MeHOM AaHHbI-
MW C TaKUMU KapTamu NaMsTy Bo3nara-
eTCA Ha nHTepdencHble yCTpoOUCTea n
ux onepayuoHHele cuctembl. Cnocob
A0CTyNa K NamaTy KapTbl — NOGNOYHLIN,
Kak n y rmbkoro gucka.

CTpykTypa AaHHbIX, 3aNUCaHHbIX HA
Hocutene, onpenenseTca TeMm, Kak
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paspaboruunk nporpammHoro obecne-
YeHWA Hanucan CoOTBETCTBylOUIME
fpouenypsl U fpeaycmoTpen dyHKuu-
OHUpoBaHue Apaneepa. Takum obpa-
30M, KapTta namaTH, UCNONb3ayemas,
Hanpumep, 8 uucposoM horoanna-

T 4erver O

Kaptel Smart Media umetor ¢uau-
Yeckyl 3awuTy ot 3anucu. Mockonb-
KY Kapta o4eHb TOHKas, U nepeknio-
4arenb Ha Hew cAenatb 3aTPyAHU-
TenbHO, Ha kapre umeercs crieuym-
anbHoe yrnybneHue 8 dopme kpyra.
(pu NnpuknenMBaHuu Ha 3T0 MeCTo TOo-
Kxonposoasulen Haknenkn (06bIMHO
npunaraerca 8 KOMNNeKTe) kapra
CTaHOBUTCA 3aUULLEHHON OT 3arnucu
Kpome Toro, cyulecTsyioT u sbinycka-

Puc. 25 338

SB

O.toRpHCTA IbIAR

Asywwpucraannan

[ N

@)

iy

Tabn. 8. UaeHTubukaTopbl KapT naMaTH Smart

1oTca kapTel Smart Media

Media CO CTPYKTYpOW MacoMHOMW
Obbem, Flash-namaTb Macounan namaTtu Tuna N3Y B 3asu-
M6anr namATL cuMocTu oT obvema na-

338 58 [Tonuxo33B|  mgry u tuna, kapTsl umMe-
1 6Eh. E8h. ECh | 6Eh 0T pasnuuHble UaeHTu-
2 EAh 64h SDh (buKaTopLl, KOTOpLlE Xpa-
4 E3h E5h | 6Bh, E5h D5h HATCS BHYTPH HEE 1 MOFYT
8 Eéh Déh uutatecs. B 1abn.8 npu-
16 73h 57h BefieHbl 3TU UAEHTUDUKA-
32 75h o 58h TOpbl ANS pasHLix mMoae-
| 64 76h D%h ] nen Kapt
128 79h DAh
256 71h ! 5Bh Puc. 26
pate, MOXeT He YUTATLCA C NOMOWLIO lwmrmm A

KOMNbIOTEPHOTO CHUTLIBATENN KapT
13-3a pas3sHbix TUNOB (HannNoBbIX CUC-
TeM. 1IN MCNONL30BaHUA KapThi
Smart Media 8 HoBOM ycTpoucTse, kak
npasuno, Tpebyetcs ee nepecdopma-
TUpOBaHue

CyulecTByet ABE pa3zHOBUAHOCTH
kapt Smart Media: c HanpaxeHuem nu-
Tauua 5 B unu 3,3 B. KapTb! ¢ nutaxu-
em 3,3 B moryT uaroraenueatbca C
OAHUM UNU OBYMA KPUCTANNAMU NaMa-
Tu. BHewne 3tu tunbl otnuuakwrcs
MapKUPOBKOWU U TEM, C KAKOW CTOPOHbI
Y kapThl CkoweH yron (puc.25).

]’1‘]'1(‘] 9."’0'12.’

11128 "6 |5 /4|32 1

VMecto nakiciikn
Lisijamming -
oF1 1amIcn
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CITPABOYHbLIA MATEPUAI

Ta6bn. 9. HasHaueHne BLIBOAOB KapT Kaprel vMeIT  KOHTaKTb! CNyXaT AN\ Noaadn nutaHus,
Bbisoa | Uma | VO DyHKUNR 22-KOHTAKTHBIM UH- @ TaKKe AN YNPaBNSoWKWX U BCNOMOra-
1 GND O6LUMA BLIBOA NUTaHU Tepcenic. Ha  tenbHbix hyHKumA. B Tabn.10 onucamb
2 CLE | |Paspeurrue (pvKCaLMM KoMaHab! puc.26 npueegeHa  curHanbl MHTepdenca. BpemeHHbie au-
3 ALE | |Pa3pewenve dukcauwn anpeca HymMepauus BbiBO-  arpammbl 3annucy KOMalj, agpeca wn
4 -WE | |Paspewenue 3anmcu noB kapT Smart  AaHHbIX NPUBEAEHLI HA puc.27-29 co-
5 -WpP |__|3aupra 3amucu (Tonbko prournamati) Media,eTabn.9—  orsercreeHHo. Ha puc.30 usobpaxexa
6 D0 | VO |Bsop-BbiBOA AatHbix 0 Ha3HaYeHWE BLIBO-  Anarpamma nocneaoBaTenbHoro YTe-
7 D1 VO |BBoA-BLIBOA AaHHLIX 1 A08. Kak BUAHO U3 HUS! AaHHBIX. 3HAYEHUA BPEMEHHbIX WH-
8 D2 | VO |Bson-Buieon Rarsbix 2 1a6NUybl, WHTEP-  TEPBanoB CUrHanoB, NOKA3AHHLIX Ha
9 D3_| VO_|Beoa-BbiBoa AaHkbix 3 { eiicHble curHa-  3ThX PUCYHKax, NpuBEaeHs! B Tabn.11.
10 GND Obupm BbIBOA MUTAHUA
Nbl COOTBETCTBYIOT
11 -CD O |ObHapyxeHue kapTb!
e curHanam obuiy-
12 VvCC +” UCTOMHUKA NUTAHUA _ Ta6n11.3
13 D4 VO | BBoa BbBOA Aarbix 4 * HOW MUKPOCXEMBbI M:lﬂ:. Ba.n ::Hf‘:::nz[.;emennhlx
14 D5 VO |Beoa-BbiBOA AAHHbIX 5 ] flash-namsTu Tuna P c
15 D6 VO [Beoa-BbiBOa AaHHLIX 6 ] NAND. Uckniove- gcnosnoe Bennunna, He
16 D7 VO |Beoa-swBOA AaHHBLIX 7 HWe coctasnawT obO3HaueHune | p.y | Makc.
17 LVD | O |ObHapyxeHwe HU3KOBONLHOIO NUTaHMA cneynanbHbIe cur- Ls 20 -
18 GND | | O6up# BbIBOA NUTAHKA Hanel BbIOOPa Kap- t. 20 "
19 R-B | O [lotos/3anst (0TkpbITbIN CTOK) Tl NAMsATU U ee H3 2%
20 -RE | |Paspeuenue urenus HaNpPAXeHua nu- ks .
21 —CE | | |Bui6op kapTn TaHms. e 40 -
22 VvCC “+" UCTOUHUKA NUTAHUA Ons nepepaun | Ly 40 -

Npumevarus: [@HHBIX NCNONb3y- t. 20 -

| — exodHou cueHan; O — ebix00HOU cuzHan; 1/0 —  g1ce nuwe 8 w3 t 40 N

R o 8 ALH
de)-'HanpaeneHqutu CuzHan; "-"— cuzHan uMeem HU3-  29.y yOHTAKTOB L 30 -
KUU aKMUEHbIU ypoOBeHb. KapThl, OCTANbHBIE ! tDS 35

! H '

Ta6n. 10. OnucaHue curHanos nHTepdeica t, 80 _
| C

Buisoa | Hasnauenue Onucanne L, 20 .
H

DO0...D7 |Beop-sbiBOA 8-paspaaHbIv, AByHANpaBNEHHLIM NOPT BBOAA-BLIBOAA 3/1PECOB, KO- tw 100 ~
AAHHBIX MaHa U aaHHbix. Korpa kapTa He Beibpaka wm obpaugHue k BLIBOAAM .

3aNPeLLEHO, OHY NEPEBOASATCA B OTKIOHEHHOE “TpeTbe” COCTORHUE tar 20 -

CLE Paspewenve BbiCOKM YPOBEHL CUrHana NepeknoyYaeT Mynb TUNNEKCOPbI Ha BXOAAX e 60 -
ukcaumm DO0...D7 no Hanpasneswo perncTpa KoMaHa. 3anucb AaHHbIX B PErMcTp
KOMaHab! KOMaHA npounssoavtcA no powty (nepexoay “0” — “17) curhana -WE tRc 80 -

ALE Paspewenve BbICOKWA ypOBEHL CUTHANG NEPEKITONAET MyMb TUINIEKCOPLI HA BXOAAX bea - 45
hukcaumm VO no Hanpaemerwio perwcTpa aspeca. 3anvch AarHbiX B PETUCTp aa- 250 N
anpeca peca npoussoauTCA No poHTy curHana -WE Yen

-WE Paspeurnse  |Bxop ynpaBnaeT 3ankchi0 AaHHbIX B NOPT BBoAa-BuiBoaa (D0. .D7) Gean - 90
3anucu Komanabi, anpec v fanHbie 3anucLiBAKTCA no GpoHTY curHara -WE t 5 30

-RE PaspeweHve Bxop ynpasrser YteHMeM AaHHbIX Yepes NopT BBOAA-BLIBOAA Rz 3
urenus (DO0...D7). NanHblie paencTBUTENbHL! HA LLMHE NOPTa Hepe3 HOPMUNO- tcmz - 0 ]

BaHHoe Bpema BuIGOpkM nocne cnapna curHanma. Curvan -RE take tee 20 -
YBEMVMMBAET BHYTPEHHUA CYeTuMK aapeca ctonbua Ha eauHly £ 5

-CE BuiGop Huskui ypoBeHs curHana paspeumeT YTeHwe AaHHbIX, BbICOKUA YPO- HL N

MUKPOCXEMbI BEHb NEPEBOANT MUKPOCXEMY B AEXYPHBLIN PexuM. Bo BpeMAa 3anucu Lero - 45
1 CTUPAHWA BbICOKUM YPOBEHb HA 3TOM BXOAE WTHOPUPYETCA t. R 55

-Wp 3aupmra 3anuck | Huskui yposeHs curHana BnokupyeT 3armch u CTUpanve KapTsl ST0 -

R/-B Buixon ceoboa- | Bbixoa MHAMLMPYeT COCTORHUE MUKPOCXEMbE. HU3kWA ypoBeHs ykadbiBa- | | Yiin 0 -
HO/3aHATO €T, 4TO BLINOMHAGTCR 3aNWUCh, CTHPAHUE UM HTEHWE C NPOUIBONBHON L, e 50 -

BbiGOPKOMN. BLICOKWA YPOBEHbL YCTaHABIMBAETCA NOCNE 3aBEPLUEHNA 60
onepauwy. Buixo) UMEET OTKDBITHIN CTOK Ym -

-CD O6Hapyxerve | Curnan criywut AnA obHapyxeHus kapTel (NoAKMouaeTen K oburmy bies 200 -
KapThl BblIBOAY NUTaHMs ) t 200 -

LvD ObHapyxenve |Onpepenser HanpRxeHve NMTAHUA KapTel NaMaTn B kapTax ¢ nuranw LR
HU3KOBOMLHOTO | eM S B Hukyaa He noakovaeTcn, B kaprax ¢ nutanmem 3.3 B noakmo- | | Y - 200
nuTaHma yaerca K BbiBOAY Ve t 150 -

AR2

Vec “+" ncTounuka | Hanpsxexve nuTanus ; 200
nUTaHUA e

GND 3emma (kopnyc) |O6wWmuin BEIBOA NUTaHUA ey - 1000
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(Mpoaonxenne cneayer)

RGB-cBeTOoaonoabli AKALLKAPOE,
ONsi CBETOTeXHUKU R

O napameTtpax u NpUMEHeHUU cy- Bce ncrounmku cee-
NepLAPKUX CBETOAWOAOB B KavecrTBe  Ta W3roTasnvBalTCA
MCTONHVIKOB OCBELLEHMS 5 PACCKa3biBan  HA NEYaTHbixX NNarax c

-
8 [1. 2). Mpogonxy aror yukn. RGB-Uc-  anioMUHUEBLIM OCHO- N -

TOYHMKN CBeTa NpefiHa3Ha4YeHbl ANA  BAHUEM W MOMYT KOM- -
YHVUBEPCANbHbIX yCTPONCTB YNPaBNeHWss  NNeKToBaThCs BTOPUY- -, &
OCBELLEHNEM 1 UBETOM, B TOM YWUCME,  HOW ONTWKOW Ans no- N

ANA apxuTekTypHou v nanAawadTtHon  nyveHus Heobxoau-

noaceetkn, noacsetkn hoHTaHoB U 6ac- Mon anarpammbl Ha- -

CENHOB, B AU3AWHEPCKUX PELIEHWSIX  NPABNEHHOCTW CBETO- . -

kade, pectopaHos v T.n. Cuctema nu-  Boro notoka [pume- -

Tauusa v ynpaeneHns RGB-UCTOYHWKA-  POM TaKUX UCTONHUKOB > ~

MU CBETa Ha OCHOBE CBETOAWOAHOW  CBETAa MOFYT CMyXuTb

Matpuubl pabotaer kak B gvHaMuuec-  NonynapHLIe uage- -

KOM pexvme c npotokonoMm ynpaenenwa  nus XLD-RGB-012L, AN L

DMX512, Tak v B aBToMatuueckom pe- XLD-RGB-036L w

¥MMe NO YCTaHOBNEHHOW NPOrpaMMme. XLD-RGB-003LS Puc. 1

* 8/2007
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XLD-RGB-012L npea-

CIMPABOYHbIA MATEPUAT

Ha nevarHow nnare. [Nnara sbinon-

Puc. 2

crasnser coboun knactep LRI Y HeHa B (hOpPME NPAMOYTONnbHUKA C
13 12 nonynpoBOAHWUKO- S “ 8-10 OTBEPCTUAMM AN KPENneHus
Bbix namn Cree XR7090 (3 @"Q BUHTaMn M3. EcTb BO3MOXHOCTbL
rpynnLl No 4 nocrnenosa- * YCTaHOBKW BTOPUYHOWN ONTWKW NPO-
TENbHO BKMNKOYEHHLIE NO- 'Y ) nasoacrtea Cree, Ledil, Fraen. Yc-
NyNPOBOAAHUKOBbLIE CBETO- AL \ TaHoBKA 36 CBETOAMOAHBLIX NaMmrn
AWOAHLIE NaMnbl), CMOH- ) ' ~  Ha neyartHow nnave npencrasne-
TUPOBAHHbLIX HA NEYATHON RN Ha Ha puc.3
nnare lnata sbINONHEHa - XLD-RGB-003LS — RGB-kna-
B ¢hopME OKPYXHOCTU an- X ) cTep 13 3-x NONyNpPOBOAHWUKOBLIX
ameTpom 120 MM, ¢ 6 oT- f" cBetoanogHbix namn Cree XR7090
BEPCTUAMKU ONs Kpenne- \ ' (pwnc.4) C MUKPONPOLIECCOPHBIM Y-
HUSA BUHTAMKU M3. Mon- ©! N ‘K pasnenvem Mabaputbl XLD-RGB-
Tax 12 cBeToanoOAHBLIX - * 003LS no3sonsalT KCNonNL30BaTL
fnaMn Ha nnate nokasaH ~ €ro B KauecTBe aHanora Tpagnun-
Ha puc.1, a Ha puc.2 — OHHbIX UCTOHHVIKOB CBETA TUNOPA3-
BHELHUIN BUA CBETOAUOAHOW mepa MR16. B n3genwu npepyc-
MaTpuubl C UCNOMbL30BAHUEM MOTPEHA BO3MOXHOCTb AWCTAHUMOHHO-
KONMUMAaropa. - IO YNpaBneHWs LBETOM 1 IPKOCTLIO, Kak

XLD-RGB-036L — knacrep OT KOHTPOMNepa, Tak v OT CTaHAaPTHLIX
13 36 NoNynpoBOAHWUKOBbLIX
ceerogmonHbix namn Cree Puc. 4
XR7090 (3 rpynnel no 12 noc-
NeAoBaTenbHO BKIKOYEHHBIX NOMyNpo-
BOAHVKOBBIX 1AM}, CMOHTUPOBAHHbIX
Puc. 3

. [
L ST
- 1
. » 8

[XapaxTepucmm XLD-RGB-012L u XLD-RGB-036L )  oprawoB ynpagreus (oTeHUMOMeTPa,

HoMUHaNbLHBIN NPSAMON TOK (Yepes rpynny), A 0.35 sarkopepa). XLD-RGB-003LS paccum-

Paboumir TeMRepaTypHIi aManasoH, °C -40...+85 TaH Ha pabory ¢ ontukon OPTX-3-008
\_ONyCTUMBIN TEMNEpaTYpHLIV AMaNasoH akcnnyaraumm, °C -60...+485 )  NpovasoacTea hvpmel Ledil
Ve ~ Nureparypa

Xapaktepuctuku XLD-RGB-003LS 1. A Kawekapos. Cynepbsipkue CBeTo-

HomuHanbHLIM NpAMON TOK (Yepe3 knactep), A 0.35 Anoasl. — Paguomup, 2006, Ne12, C 47.

OvanasoH HanpsikeHW? uTanus, B 12...36 2. A Kawkapos. CBETOTEXHUUECKOE

MakcumansHoe KOMUHECTBO OTTEHKOB UBETA 16,7:10° npUMeHeHWe CBeToANnoaos. — Paavo-
\Pa60um71 TEMAEPAaTypHLIN AnanasoH, °C —40...+85J mup, 2007, Ne3, C.50
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CIPABOYHbIA MATEPUA

TemnepaTtypHbIN OaT4YMUK
C noTeHUyManbHbLIM Bbixonom AD22100

Ha puc.3 npeacrasnexsl rpagukm
TeMnepaTypHoOn 3aBUCUMOCTUN rapaHTh-
pyembix norpewHocten AD22100, a Tak-
Xe TWNNYHOW Bapmaunn NOrPELLIHOCTU.
Tak kak BLIXOQHOW KAckap xapaktepu-
3yeTcs OYeHb XOPOLWEW NIMHEWHOCTLIO,
OCHOBHbIMW UCTOMHUKaMW NOTPEeLHOC-
Ten SBNAIOTCA CMeLLEHVe (T.e. Norpew-
HOCTbL Npeobpa3oBaHUA NPK KOMHATHOW

(OxonuaHwe. Hayano 8 Ne7/07)

HANbLHO TeMNepaType W HaNpXeHWo
NnTaHus, Tak Y4TO NepeaaToNHan yHk-
uwn (1) xapakTepuayeT naeanbHbin Npu-
60p. OTHOCMTENBHAA NOrPELUHOCTL Bbl-
XOAHOTO HANPSKEHUS NATYMKA NPU U3-
MEHEHWU HaNPsHKeHNst NUTaHUA B npe-
penax +4...+6 B ve npesbiwaer 1%. O1-
KNOHEHWE NepeaartosHon yHKUMK OT
naeanbHon Ha 1% NPy N3MEHEHUN Ha-

npsbkenvs nutanmna ¢ 5,000 558

NpUBOANT K NOrPELLHOCTW BLIXOA-

Horo Hanpsixerus 1,94 MB, 4To 3K-
susanenTHo 0,08°C. Mpu pocre

Temneparypbl NOrpeLHOCTL yBe-
nuuueaetcs (npw 150°C norpew-

HOCTb BbLIXOAHOMO HAMPAXeHUs
pocruraet 4,75 mB, 4to cooreer-

creyet 0,19°C).

AD22100 mMoxeT ucnonb3o-
BaTLCA ANA uaMepeHus Mbbix
TeMnepatyp B wHrepsane or

-50°C po +150°C npu ycnosum
obecnevenmnst TENNOBOIO KOHTak-

Puc. 3
4
3 N l //
\ /T/
\ =] MAXIMUM ERROR 1
] OVER TEMPERATURE
1
? \
go
<}
a
g, TYPCAL ERROR
-2 MAXIMUM ERROR 7}
OVER TEMPERATURE
L~ T
-4
-50 ° 0 100 150

TEMPERATURE - C

TEMNepaType) U OTKIIOHEHWE Temne-
patypHoro koadduuneHta npeobpa-
30BaHUA OT TEOPETUHECKOIO 3HAYEHWSA
22,5 MmB/°C. MNo TpeboBanuio 3aKazqnka
BO3MOXHA nocTaska npubopos ¢ ynyu-
LLIEHHBIMW TOYHOCTHLIMW RApaMETPaMn,
NOrpeLUHOCTL B KOTOPLIX ONpeaensieTcs
TOMNBLKO OCTATONHOWU HENMUHEWHOCTLIO.
Kak ywe ormeuvanocs, AD22100 sB-
nsercs npubopoM ¢ NOTEHUWANBHBLIM
BLIXOAOM. Bbixoa patuunka cnocobeH
HEOrpaHWYEHHO AOMNMO BblOepXuBaTh
KOPOTKME 3aMblKaHUs Kak Ha obwwni
npoBOA, Tak ¥ Ha nuTaHue. Tok KopoT-
KO0 3aMbIKaHWA OrPaHWYEH Ha YPOBHE
7 MA, a npnbop MOXeT 3kcnnyarnpo-
BaTLCA NpY ToKax Harpyaky Ao 2 mA. Op-
Hako nyuwe paboTath C BbIXOAHLIMW
ToKaMn MeHee 1 MA Ans MUHUMU3aUUA
CaMoHarpeBa ¥ ynyuLweHna TOHHOCTU
TounocTb AD22100 bynet nyuwew
Npw NOAAEPXAHUN NOCTOAHHLIM HANpPSA-
KEHUA NUTaHWs. 310 06YCNORNEHO TEM,
4YTO B AENCTBUTENLHOCTY BLIXOAHOE Ha-
npsxeHve UC He cTporo nponopuuo-

8/2007

Ta v HaaeXHoun 3almTel npubopa.
Mpw moHTaxe cnenyer uaberatb
HYpEe3IMEPHLIX MEXAHWYECKUX HArpy30K Ha
NNacTMaccosbie Kopnyca aarunkos. Ux
NyuLWe BCEro KpenuThb C NOMOLWLIO Ten-
nonposoasLero kies. B cnyuae Boico-
KOW BNaxHOCTW npubo-

T sener P

B nepsom cnyvae Gonbluwi Harpes
Kpucranna UC no cpaBHeHWIO C OKpY-
XaloWwen cpeaon 3aBUCUT OT MOLLHOC-
™ norpeﬁneHMﬂ AaTunka n Tennosoro
conpotusneHus (Z,) mexay kpucran-
oM 1 okpyxarouien cpepow. Mponaee-
AleHne 3TVX BEMNWYWH AAeT BENWUUHY
owubku (B °C), 0bycnosnexHyto camo-
HarpesoM. B T1abn.2 npeacraeneHsl pe-
3ynbrarbl U3MepeHWn TENNOBOro CONpo-
TUBNeHWs narivka e kopnyce TO-92 npu
KOMHaTHOW Temneparype, notpebnsio-
wero MowHoCTL 2,2 MBT OT UCTOMHUKA
5 B npu npeHebpexnmo manomn Harpya-
ke. BnaHo, 4to akcnnyartupyeMbin bea
06ayea v 6e3 paaratopa AaTunK xapak-
TEpU3YeTCA TEMMOBLIM COMPOTUBIEHN-
em 190°C/BT (310 NpUBOAMT K NOrpeLu-
HocTn nopsgka 0,4°C). MorpewHocTsb
CYLLECTBEHHO YMEHbLUIAETCH NpK yriyy-
WEHUN TENNOOTBOAA C NOMOLLLI) BEH-
TUMSATOpPA WNK pagnaropa.

MN3amMeHeHne BLIXOAHOMO HANPRXEHUs!
AD22100 npu pe3kom ckauke Temnepa-
Typbl MOXET BbiTb annpoKCUMUPOBAHO
AKCNOHeHUManbHOW hyHKLMEN C NOCTO-
siHHOW BpeMenw 1. Ha puc.4 npeacras-
NEHbI TUNNYHBIE rPACUKN KUHETWKW Bbl-
XO4HOrO CUrHANA NPU PasNUYHLIX yCro-

pbl CrieflyeT NOMELLaTh
B 3NEKTPUHECKN U30MK-
poBaHHbIE MeTannu-

YecKue Unn kepamnyec-

KWE rEPMETUYHBLIE KOp-

nyca. MoteHynanbHbIv
Bbixog AD22100 BbIrogHo oTnmnua-
€TCS OT TOKOBOTO MEHbILWM YpOB-
Hem rorpewHocten, obycnoenen- %
HbIX TOKAMKW YTEYEK, KOTOpbIE MO- s
ryT BO3HWKaTb, HAanpumep, B pe-
3ynerare KOHAEHCAUWW BNArn npn
HWU3KUX TEMMNeparypax.
Tennoobmen AD22100 ¢ okpy-
Xawwen cpeaov onpeaensiot
ABa napamerpa:

% OF FINAL VALUES
]

- BNUSIHWE camoHarpesa Ha
norpewHocTs npeobpasosanns; '
- BpeMA peakuun AaTtuvka Ha th

6bICTPOE MaMeHEHVE TEMNEPATYPLI

Tabn. 2
Cpena Z,°CBr | t,¢
HenopswkHbin BO3ayx (6e3 papuatopa) 190 15
AnmoMunnesbi 6pycok (paauatop) 60 2
O6ays Bo3ayxom (6e3 paguatopa) 75 3.5
Puc. 4
100
ALUMINUM /J"‘/
/ BLOCK e
MOVING
l" AR
70
50 STILL AIR

/

[
y
[

30 40 S0 60 10 80 %0 100
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Busax Tennoobmena (Aluminum block —
naruuk Ha paauarope, Moving Air— 06-
nys Bo3nyxom Ges paavaropa, Still Air
— HENoABWXHbIM BO3AyX). MNocrosHKHan
BPEMEHW T 3aBUCUT OT Z; U TENNOEMKO-
cTen kpucranna v kopnyca. Pesynera-
Tbl U3MEPEHUIN T TAKKE NPUBEAEHL! B
tatn.2. Mpu HeobxoaMMOCTY yCKOPUTL
peaxkuvio crnefyer ynyuwuTh Tennoson
KOHTAKT Mexay AaT4YMKOM W NOBEPXHO-
CTbIO, TEMNEPATYpa KOTOPOU 3MEpAET-
C8, C NOMOLLLIO TOHKOrO CIOS TeNNONpo-
BOAALLEN NACTbI NN KNES.

Oco6eHHO BLIMIPLIWHO NpUMeHe-
Hue AD22100 B cuctemax niMepeHus
TEeMRepaTypbl HA OCHOBE MWKPOMNPO-
LIeCCOpPOB ¥ MUKPOKOHTponnepos. MNpu
conpsXexuun 3Toro naryduvka ¢ AUN
MUKponpoueccopa He Tpebyerca mac-
wrabuposaHue n cABUM YPOBHA CUTHA-
Na, He HYXEH NPELN3NOHHBLIA NCTON-
HWK ONOpHOro Hanpsxexus ans AL
(obuwee “cnabo crabunuanposan-
Hoe” HanpsixeHve nuTanus +5 B no-

Puc. 5 +5B
~ Nopaya BbIXoAHOro
U curHana Ha AUN
AD22100 (O Bxon
<J 1 kOm L
_‘I;)J MKO

Tot -50°C no 150

[aeTcs Ha AaTyYuK W Ha BXOg Onop-
Horo Hanpsixenus ALM). Nynscaunn
NUTalOWEro HanpAXeHWs Nopsaaka
COTEH MWNNWBOMLT NPAKTUYECKU HE
BNUSIIOT HA KOHEYHBIV pe3ynbLTart npe-
o6pa3oBanus. HoMWHanbHLIV anana-
30H BLIXOAHLIX Hanpsxernnn AD22100
(0,25...4,75 B) xopowo coenapaer ¢
Anana3oHoM BxoaHbIX curHanos ALM
(0...+5 B). EavHcTBEHHOR, YTO XEna-
TENbLHO CAENartb NPY HENOCPEACTBEH-
HOM NoAkMNoyeHun aatuvka k AUN —
3T0 YCTAaHOBUTbL MEXaY HUMU CrNaxu-
satoulyro RC-yenouky (puc.5).

AnekTpoaBurartens 30NMM

3nextpoasuratens 3ANM ncnonb3o-
Bancs ans npusoaa kodemonku “KM-17,
HO MOXET UCMNonbL30BaTbCs AN NPUBO-
Aa apyrvyx MexaHu3moB. BHewHwh sva
nsvratens npueeaeH Ha puc.1, rabaput-
Hble pa3Mmepbl — Ha puc.2, a cxema
BKJTOMEHWUA — Ha puc.3.

Puc. 1 1
T

C nomoulblo CKOBbI, pacnonoOXeHHOW
Ha crartope.

Pabouee nonoxeHue 3neKTpoasu-
rarens — BEpPTUKanbHOE, C BLICTYNa-
IOLWLWM KOHUOM Bana, HanpaeneHHbLIM
BBEpX. AnekTpoaBuratens — Hepe-
BepcueHbIN. HanpasneHve Bpallenus
— NO 4acoBOW CTPEfKe, eCnu CMoT-

Puc. 2 ]

O
\

3nekTpogsuratens — ogHodas-

IR N1)NSIRTINT)

HbIW, KOMMEKTOPHbLIA, ABYXNOMNKC-
HbI, NOCNEeAoBaTeNbHOrO BO36BYX-
DeHnsi, C NUTAHWEM OT CeTn nepe-
MeHHoro Toka Wcnonnewnwe — or-
KpbiTOE, BCTpavBaemoe, € ecre-
CTBEHHLIM oxnaxaenveM. Kpenurcs

OnopHoe
HanpaxeHue

AuUn

CINPABOYHbINA MATEPUATI

B HekoTOpbIX CrCTEMax MOXET
norpebosarbes, 4tobbl ALLM pa-
6oran ¢ xecTko (hUKCUPOBaH-
HbLIM OMOPHBLIM HaNPSHKEHWEM, a
BbixoaHo#n curHan AD22100 on-
penensncs YONbKo Temnepary-
pon. B taknx cnyuasx ans nu-
TaHVA 1aTYMKa MOXHO UCMOfb-
30BaTh UCTOMHUK NPELU3NOHHO-
ro ONOPHOro Hanpsxerns ALIM
(+5 B), Tak kak norpebnaembivi faTun-
KoM ToK (0,5 MA) 06b14HO HE BbI3bIBaET
neperpysku UCTOMHNKA.

Hecmotpa Ha Hanuune B AD22100
LeNen 3aLLNTL! OT ANEKTPOCTAaTUHECKUX
paspsanos, npy pabore C A4aT4UKOM pe-
KOMEHIYETCR NPUHUMATL Mepbl NO 3a-
LMTE OT CTAaTUHECKOrO 3NEKTPUYECTBa.

UcTouHuku nHdopmauun
1 Karanor nipenuin dvpmbl Analog
Devises.
Mamepuan nodzomosun
M.CudopeHrko.

PeTk CO CTOPOHLI KONNEKTopa. Pexum
paboTbl — NOBTOPHO-KPATKOBPEMEH-
Hbi. MPOAOIMXUTENBHOCTL HENPEPLIB-
Hou pabotel — He Gonee 2 MUH.
Potop anekTpoaBuratens ycraHoB-
fIEH HA AOAWMWNHUKAX CKOMbXEHWA
Knacc naonauuv — A. KOnnekTop Bbi-
NONHEeH Ha nnacrmacce YPOBEHb
WyMa 3NeKTPOABUraTens Ha Xxonoc-
Teix obopoTax He npesblwaer 63 ob

Ha paccTof-  ppe. 3

Huu 1 M. Oc-

HOBHbIE Na-

paMeTpbl

asvurartens

npuseneHsvl B

Tabnuue 11,12 - ofMomxku cmamopa,
® - ¢ummp paduonomex

Napamerp 3HaveHne

Hanpnasxenve nvtarun, B 220

Tok, A 0.75

MNotpebnaeman mowrHoCTb, BT |< 150

Moneanan MowHoOCTL, BT 60

MomeHT Ha Bany. Kr-cm 0.35

Cropoctb BpaweHwa, ob/mun (15500

NpeBbiwexne Temnepatyps < 38

obmortok, °C

Tun wertok 3r-14

Paimep WeTtku, MM 4x4

Macca. kr 0.41

Cpok cryxbii, 4 1000
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[na nybnukauyuu bec- “
nnamuoix obbAsNeHUU P
HeKOMMep4ecKo20 Xa-
pakmepa O nokynke u
npodaxe paduodemaneu,
6bimoeou u paduonobu-
mensCKoU annapamypsi,
UX MEeKCM MOXHO NpUChI-
name € nuceme no adpe-
cam: 119454, 2.Mockea, a/a 37 wnn 220095,
2.Munck-95, a/a 199, nepenasarb no Tene-
oy 8 Muncke (017) 223-01-10 wnn wepe3
E-mail: rm@radio-mir.com
WWW: http://radio-mir.com

Kynnw KB Tpancwsep, nasenbkw Ans namn
FU-76T, Bepubep oT paawonpuemuura P-326M,
KBapUb! Ha 4ACTOTH 5084 w 5085 sy

Ten. (8482) 45-73-79 (r TonbR1TH). AnexcaHap

Kynno TpancvBep u3 Habopa "3nexTpoHuka KO-
Typ-80" (MOXHO 6€3 yCUNMTENs MOWHOCTH) MK aHa-
norwaHbin HaGop ana c6opxn TparcuBepa, cepaey-
Hukn CH-12A B cBope (C axparamu unu 6e3 Hux).

690910. r Bnapwsocrtox, n.Tpyaosoe, yn. [udepu-
Ha, 94 A ®otuesy

Kynnio niobuie KoMNRekTyioLmue NS warotosne-
HUR TpancuBepoB “Paavo-76" n UW3DI a rakxe
YCUNUTENeN MOWHOCTW. aHTEHH U COrNacyroumx
YCTPOWCTB, CBA3HOW P3AUCNPUEMHIMK 1 paanonobu-
TENbCKYI0 NUTEPATypy

Wimyuwieco RAGPCG yruutomeno B Heune. Byny
6narogapen 3a nobyio nomous.

690034, rBnaaweocTok, a/r 49. AHapero.

Kynnio kuury (unu ee xcepoxonumio) M A Cepre-
eBa “Teopun K NpakTuKa cTepeochoHUYecKkoro pa-
Avopewamus”. Mory B obmer BeicnaTts nonynpoBsoA-
HWKOBLI@, INEKTPOBAKYYMHBIE W APyrue paauoaera-
nw, npumensiouwecs 8 Hi-Fi annapatype

Ten. 473-2-52-68-00 (r Boponex) 3ayapa

Mpoaam paavonamn 2XK2701, 6HIC. 6H6MN,
6HBC. 12)K 10, 614N, 6A15N, 6X2N, MNY-17. 6111,
601N, 6H1M, 6H2M, BH3N, 6XK5MN, BC-12, 6XK4, 6)K8,
6PAN, 311180, 6XX39N, 6H23M, 6M43N, cratwnnt-
poHbl CI-3C v Cr-150N, pene PCM-1 u PCM-2

247703, fomensckan obn., KanuHkoBrMuCKuM p-
H. n bo6posuun 147 — 70. Cepreo

Ten. 8-029-614-88-62

Npoaam HOByIO knury Xopoewua w Xwnna “Uc-
KyCCTBO CxemoTexHuku™ (6-e uagarue).

141980. Mocxosckan obn , rly6ra, Mupa 9/6,
xe.4. Vnes Cemenos

Ten (496) 21-4-54-00

E-mail aitapea@mail ru

Npoaam Tpancopmarop TC-160-2

MNpwmy 8 nap nwbuie pagwoneranu

Kynnio xBapueewe pesoHatopul na 8.867 kfy,
Mmukpocxem: K174XA2 u TDA2822

121354, Mocksa, yn lpuwwHa. g 21, xopn.4,
xB 33. Anexcen

Ten. 84954464257

MenRao ncnpashein paguonpuemtn “Uwwm-003"
Ha ocuwnnorpag (No NOroBOPEHHOCTH) UMK NPOAAM

Kynnio wiauwkatops: AN305A (2 wr.), Hegoporo
MarHuTHbe ronoBxu 6B24 420, 6A24 420, 6C24 420
OF KaTYLIEYHOro MarHMTooHa (MNKU aHANOT UHHBLIE
ronoBxu 0T MarHnTogonoB | — Il knaccos)

Mpoaam (Hepoporo) paguonioburensckyo nure-
patypy (4acTe MOry nogapwie)

Ten (e r Bopwcoae Mwsckon 06n ) 01777-73-01-49
Bacunwn
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Kynnio npuemnmk “YC-3" u cxemy k HEMy.
Ten (B Mwrcke) 280-12-97 Bacwnun

MNpoaawm Moy Nnepeaenartyio BOBHHYI0 paqvo-
cranuwio P-143 (USB/LSB, nnaskas HacTpovka.
6nox nutanms, Py, = 10 BY, NONHLIM KOMNNEKT AO-
KyMeHTayum)

391420. Pasanckas obn.. p.n Yyuxoso, yn.Hosas,
58 M .CenemsHrmH. RW3SD

Ten. 8-920-964-48-26 (8 pabouwe anm — nocne
17 vacos).

Nponam woBbie TpanaucTopw KT904 (A, B).
KTS07A, KT911A KT912A, KT913A KT914A. KT920
(A. B, B. ), KT922 (B6. I, A). KT926A, KT929A,
KTQ30A. KTQ44A KTO47A KT955A. KT956A,
KT958A. KT967A, KT970A, KT971A, KMNSO1A,
KM902A, KN904A KIM3026M. KN305 (A E, X),
KMN350 (A. B). KT312A, KT316A. 27325 (A. B).
IT328A, IT3296. KT368 (A. AM, BM), KT372 (A,
B). KT602 (A. B). KT605 (A. B). 2T608 (A, B).
KT630E. KT6336, KT6356

Ten. (83334) 2-23-55 (aom.), 8-922-928-62-62
(cor.). Cepren

Kynnwo paagwonamne MY-356, IY-706, MNY-736,
ry-746, Iy-786

fMponam pene P3B-14, P3B-15. N-1-4-3B.
B-1-B, B-2-B. anoamnuin KME ans YM (15 — 380 n®,
3230p 2.5 mm), navensxu ans (Y-436, MY-746 w»
ry-50, pagwonamne MY-436 w FC-316; cTpenoy-
Hbin npubop ang YM (wkana o 1 A, paaMepu —
80x80 Mm), antenHy “Arn” XL-335 (ananor nase-
cTHon anTenub C31XR ®opc-12) 3aBoaCckoro wa-
roTOBMEHNR (NACNOPT NPUNAT3eTCA), HOBYIO, N3O~
TOBNEHHYI0 n3 TBEPAOro AKOpans (TpaBepca Anw-
HOW 6 M PACTArMBAETCR CTANbHLIM TPOCOM, Tene-
CKOMU4ECKWE NOMHOPA3MEPHbIe INeMeHTH). No 3
an. Ha 20 v 15 m. 53n Ha 10 M, NUTaeTCR oaHUM
50-0MHbIM kaGenem (0CTABKA aHTEHHL! B pervo-
Hbi Wn CaMOBLIBO3).

Taxup Kyryes, a/a 1, MockoBckan obnacts, r No-
aonbek-14. 142114, Pocews

Ten. 8 (4967) 54-13-07. 8 (903) 539-08-23

E-mail rz3dr@bk.ru

MNpumMy 8 nap MOPanbHO YCTAPEBILMK XKOMNBIO-
Tep nnu HoyT6yk.

231734, I'poamenckan obn , a Kaasiw, 24 fNeo-
HWA

E-mail hslenja@mail ru

Kynnio HeucnpaBHbiM TPAHCHBEP KOHCTPYKLUWA
UATFA. »3roToBneHHbivt B 3aBOACKVX YCNOBUAX.
SMS no ren.8-926-563-65-39 (Mockea). Hopuk

Npoaam (Henoporo) HoBLIE TPAHIMCTOPH! Pa3-
HOW MOLLUHOCTW, BbinylieHHbie B 1975 — 1995 rr,
cepun KT (68 tunos), cepum KN (28 tunos), cepum
I'T (10 TWNOB). TMPNCTOPL (12 TUNOB). MUKPOCXEMBL
(45 TwnoB), moaynm u Apyrve geranu (25 tunos) ans
TeneBuicpos 4 —6 NOKONEHUA, MUKPOCXEMb! Ce-
pui K155, K176, K555, K561, KP1533, KP590, K572,
K573. KP580, KP581, K1107. K1500, K140, K153,
K159, K553 n apyrve (8cero okono 90 Tunos), rep-
koHoBbIE pene (12 Tunos), ocumwnnorpad ¢ nono-
cow no 100 MlNy, recrepur 114352, 114354, 1143201
v Bnok nutanua 8 — 15B (2 A)

Ten. 8-029-566-72-15 (r Munck) Anzpen

Mpopam perynupyrowmn crabunusarop 62-3
(600 Br, 220 B), cereBon ¢wmnerp or P-140, namnb
IY-74B v 'Y-50, ycwnutens Ha Y-746 (B 3asoac-
KOM KOphyce), kBapueBbint GpunbTp NK1-3M (10 MMy),
xoHpencatop K75-28 (100 mx®x3 «kB). perynsrop-
naMeputens temnepatypst TPM-1, TpexkanansHoe
yCTpOWCTBO KOHTpOns ypoBwa Can-M6. raumep
“OseH’. cueTumnk umnynscos “Open”. (hotolkany ot
P-311 ¢ kOHAEHCATOPOM NEepPEMEHHON eMKOCTH, 67y
perne P3C-10, npuemuwk “BonHa-K”

Ten 8-861-69-7-25-65 (r Naburcx KpacHORPCKOMO
xpan) BaneHTuw

T Asner PN

Mponam Tpancusep koHcTpykuwm B Apoanosa. wa-
rOTOB/IEHHLIM B 33BOACKMX yCnoBuax (160 — 10 m
Bxmouan WARC-awanaszonbi, CUHTE3ATop HacToTw
pa3faenbHbie TpaKTs NPUEeMalNepenasy, KBamcen-
copHoe yhpasnenve. namats, AM/FM/SSB/CW,
Pebix=50 Br}, npuemnwx P-313M, paguoctaHumm
P-807 (AM/CW, 3.5 — 18 M'y. Pebix=90 Br) u Nlen
{2 wr. € ogHum GNOKOM NuTanmg), reneparop M4-158
(10 xF'y — 100 MI"y)

Ten 8-391-39-3-31-27 (Wywewnckoe Kpacrosp-
CXOro xpas). Bnagumup

Npopnam noBLn TpamcuBep Icom-706mk2g ¢ mo-
Aynem dsp (ynaxkoska v AOKYMEHTAUWR NPUNAraTCcs).

Ten 8-913-429-6895

E-mail. alex.mal.74@mail.ru

Kynnio unu npumy 8 aap 8 ntoBom COCTOSHW Mar-
Hmtodor “Becna-001-cTepeo”. Y34 "Kamepron-A”, ax-
Banan3ep "Kamepron”, crepeodxkeananiep "AMQUToH
3-005", crepeoycunwurens “Bera 509-122°, YHY “Am-
duron 150 YM-108C", 3sykoBomn unpoBON NnazepHbin
npowrpuiBaTens “3ctouvn NN-001-ctepeo™ n T g

Ten. +375-95-812-3264 (M06.). ApTyp.

NMpoaam xypHanot “Paawo” 3a 1970 — 1980 rr
{ecero 125 wr).

644076, r.Omcx-76. np.Kocmuaeckwn, 26 — 67
B.Konobaes

Ten. 58-45-88.

Npoaam namnu F-811, FTN-66. TY-48, a Taxxe
unbTpol IMP-035-500-38 v IMO-035-500-6.0C

Kynnwo 3xBuBaneHT Harpyiku CONpPoTMBNEHWEM
50 unn 75 Om urn namny Ka 127 B

453265, bawkoprocraw, r.Canaear-15, ais 6
EBrenwio. RASWD.

Ten. (34763) 3-09-19, 89177857603, 89279219375

MNpowy BLICNATL MHE HANOKEHHBIM NNATEXOM
xnwry AN Tkauenko “AHIMo-pycckuin CNoBaps NO
TeneBuaeHwIo, ayamo- u panuotexHuxe” (MunHck,
Benopycckas aHumMknoneavs, 1999) Mory Boicnate
6ecnnarno xypHans “Pagmo”, "MofenucT-koHCcT-
pyxTop”. "B nomows pagnoniobureno” ¢ 1950 no
1995 rr, a TaKkke MHOMO HOBbIX, HO YCTAPEBLUMX pa-
avopertanew (BKNIOYAR MUKDOCXEMbI).

626020, Tiomenckasn obn., ¢ H Naspa, yn Kanu-
HWHA, 34 — 24 C M Xunoey

Kynnio kBapuesbm punbtp ang SSB ¢ nonocown
1.8 kl'y ans rparcusepa FT-102, HoBLe pagruonam-
N 61468 (3 wr)

169300, Pecnybnuxa Komu, 1.YxTa, a/s 36 A fla-
HUnoBY

Ten 89091200415 (cor.).

Mpopam paguocranumio “Anmaa-M", sepHbep ot
P-311 (HoBbin. B ynakoske), paguonamny I'C-176
(1 wrt.), nanenskw anf TMN-836 (2 wr.). npyemHnk
P-250M B 0TnnuHOM COCTORHWM (BepHbep OT P-311
no 2-# MY ycranosnen IM®-215).

Ten. (3843) 71-04-29 (cnpocnTb AnekcaHapa).

Npopnam uaMepuTent HENVHENHLIX WCKAKEHUN
C6-11; 6-cexumonHbin KMNE ana “Ypan-84~, noBwie
namnb 6K1301 u 6@1(1, pene PIC-6 n neucnpae-
Hui ocumnnorpag C1-93

Kynnio nnarty ycunurens ropusonTans {0ro or-
knoxnewuws Y-6 ocuwnnorpaca C1-114

303200, Opnoackas o6n.. n Kpomu yn. 30 ner
MNobeaw. 4 Buxropy, UASENB

E-mail. va3enb@mail ru

Menswo YKB annapartypy avana3soma 2 m Ha KB
(160 — 10 m)

1CQ 411507007

E-mail shima68@mail ru

Npoaawm NP, uudposyio wkany Ui-01 ocumn-
norpag C1-93 (HencnpasHuin), 43-33, F4-42 (ao
10 Mlu). “Apyx6y-M~, P-250, 2-» BapwaHT TpaH-
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cusepa UATFA (He pacnasH)
A KnumenTses
E-mail alex dx@mail.ru

MNpoaam puemo-nepealoLyio aHTerHy Type SVY
1132 3 vpmui Nokia AB Electrorics (Helsink:. Finland):
pelserxka — 1110x390 MM awpekTop —— 860 mm, kpen-
neHne Ha MaNTy — aByMA xomyTamu. B R bpyciom

E-mail: bruskin@inbox ru

Wwy khnry H 3aeu "Paanoroburensckme kOHCTPYX-
uwmm Ha PIC murporkorTponnepax” 1-s xuwra (CONOH-
Npecc. 2003) MNprobpery kHury nnun ee konmo.

Ten B Muncke 8-029-604-65-11, Bnagwmup

E-mail. ronnywood@mail ry

Npoaam aMeprkaHCKui BOSKHHBIN PAAUONDUEMHUK
1943 1 Boinycxa B pabouem cocToRHw unm obmensio
Ha 6 y KB tpancusep ICOM. YAESU wnu KENWOOD

E-mail babajskij@yandex fu

Npoaam YKB rpancusep YAESU-2600M 2-mert-
posoro avanaiona (npuem 134 — 176 My, maxcu-
MarnbHan BLIXOAHAR MOWMHOCTL 60 BT) 8 OTAMYHOM
COCTORHWM ¥ C AOKyMeHTamu. Cepren

Ten 8 KpacHopape 89183334840

E-mail. rx6aga@mail ru

Kynnio TexaokymeHTaumio Ha Tparcusep KPC-81,
seHTuNATOp BH-2 (HOBbIM)

397570, Boponexcxan o6n.. p-u Bopobbeska, yn
60 ner Oxktabpr, 48 — 1 H KpacHsnckan

Mpoaam cnyxosowm annapar, NNary LBeTOMY3bikK1,
2 pamoctanymm “Menenr-100° Ha 27 MlMu. Tpamck-
pep f Jlanoexa (3 NNati C GUNLTPOM), BCEBOMHOBLIM
NPUEMHUK C UMIPOBOM LUKANOK MMNOPTHLIE AHANOMM
cepwm 155, rectep L|20-05. anHamixu BAI138A (4 Om),
CNpaBoqHKKM paauonioBUTena, KOHCTPYKTOpa. No
TPAHIUCTOPAM, IVOAAM, THPCTOPAM, NO NONYNAPHLIM
MUMKDOCXEMAM, HAYMHAIOLIETD paavonioburens, no
AVNNOMAM MMPA, @ TAKKE KHWK, B KOTOPbIX ONWUCaHbI
KOHCTDYKLMM 4 XOCNOBALKAX ¥ RNCHCKMX PAaNOILO-
6uTtenew, paavwoexeronmuk. “Asbyxa KB”

140033. Manaxoeka, Buikosckoe wocce, 45 — 32
Kyryaoe

Kynnio parcupep UW3DI, u3roToBneHHsm 8 3aBoA-
CKUX YCIOBUAX, 3 TaKke ocumnnorpade: C1-944, C1-112
Ten. 8-909-40-14-831 (m0o6 ) Anekcauap

Kynmo namnosein pagwonpwemnmnx “TMNC-54°
unn “TNC-58", suinyuwieHHtmn 8 50-e rogw XX Bexa
A TAKKEe BOEHHBLIN NTAMNOBLIK NPUEMHUK

352120, r Tuxopeux yn 3urensca, 70 —A FMo-
cTpwnanb

Ten. 8-909-465-44-73

Kynnio cxeMy n TexfOKyMEHTALUMIO HA paguwo-
crarumio P-51-M1

NpeAnaraw oNMCaHve w TeXNOKYMEHTAUWIO Ha
paawoctanuyuw P-802 P-809. P-326M2, “Kapar”™
“Heapa w wa 6uiToByt0 annapatypy 60 — 90-x rr

648360. KpacHospckwu kpawn, Jsexkvickun AO,
c baukur, a/n 34 Cepren. UAOHAL

Ten. 8-391-78-21-385

Mponam wnu obmensto Nnpuemnvkv (B pabouem
cocTonnmmn) "Poavna” v “Typuct Ha 63Tap WHbiX nam-
nax, nerexTopHLw nNpuemHuk “Komcomoney™ (3ason
KO Mockea) B ya0BNeTBOPUTENEHOM COCTORHUA

303850, Opnosckas ofn., r Nuekbl, yn Mockoec-
xan. 106F — 17 B Caxwn

Ten 7-22-73 (cnpocute Bnagwmupa)

Kynnio namnei -807 v 5-wThipbKOBLIe NIHENb-
K¥ K Hum (8 wr.)

404118, Bonrorpaackar o6n , r.Bankcka, yn Mu-
pa, 123 — 14 C Mauenko

Kynmo uncposyro wkany, MO, sepruep ot npu-
emumk 1 YC-9 unu pabounn npuemnnk YC-9

423060. Tarapcran, nrt Axcy6aeBo, yn.60 ner
Oxra6pR. 8 A MRCHWKOB

Kynnio ronoBku ANR Katytweunoro Marumiodo-
Ha 6A (B)24 .. (cenpacrosuie, crexnogeppuiossie
wnn amMopdHme).

628484, Tiomenckasn obn., rKoranoiM, yn Gakmn
cxan, 59 — 17 M.Mopo3osy

Kynsmo TexoKymMeHTatmio Ha npuemnvkv “Bon-
wa-K", "Kpot”, KB (M), YCN (NP-41), YC-9, P-154,
P-250M2. P-253, P-309, P-310, P-312. P-313(M),
P-314, P-323. P-326. P-359, P-375. P-671, P-673,
P-675

433513, YnbRHoBCKar obn., rfiumurposrpan,
yn 3anaamas, 1 — 10. K0.O6HocoBy

Wuwy cxeMy nopTaTmBHOW paguoctanuwm "Bon-
Ha". Kynnio wiv NOMEHRI0 HA CXeMmy CTaumoMap-
HOM paawocTanuuu "Bonwa-K™ (npowssogcreo
r.XapokoB)

H ®eaynos

E-mail: fednikfed@mail ry

Menaw CaMOAeNbHY NeYaTHylo NNaty ¢
PIC16c54 v xBapuem Ha 16 My, yeTwipe kBapua
Ans reqepatopa Ha cepumn 155, 6noxu 6/y or
3yCUT, maneHbkun Tenesu3op. aBToMarHuTony.
naByxxacetHyio aeky KENWOOD w Tpy6ky 811029
Ha TpaMcuBep wnu pagwoctanuwio P-143, P130.

Mewso KENWOOD TK-208 (YM, P, ., — 3 Br)
Ha KB TpaHcuBep

E-mail UA3YHG@yandex ru

Crynent (w Banwa 3 rpynibl, 60neH CaxapHbiM Ana-
BGerom) NnpumeT B Aap Nhyro NepeHoCHYI (Nopratue-
HYI0) PaaUoCTat WO inanaona 144 — 146 MMy co
CPEAH ¥ MOLHOCTLIO 21 BT mnm cxemMy panuocTaHumm
mowHocTbio ot 0.7 A0 3 Br (C wyeprexamu neuaTHbix
Nar u ¢ NaapOGHON MHCTPYKUMen No cBopxe n HACTPOK-
xe) n MmoGok ocUMNNONPA (MOXHO H “UCNPDABHEIN)

Wy cxemy n OKYMEHTAUWO HA PaanoCTaHUNIO
*Aanuta PC-1"(pabovas wactora — 27250 xi'u).

454014, rYensbuHck, KomcoMonbekmm np., 88 —
44. Visan

E-mail IVAN20111988 dyandex ru

Npogam 6y paguwoctanum “Nex”, HACTPOEHHbIE
Ha 33KA3aHMYI0 NONbI0BATENEM MNI0OYI0 (huKCHPOBAH-
HYI0 MACTOTY B Ananalore 25 — 58 My, no cumso-
MUYECKON LeHe (ONTOM) HOBLIE, B 33B0CKOW yNaKoB-
xe Mukpocxemsl K174YH7 ., inpuctope: KY203, mar
HuTHBIe ronoBu 6124 (Ha Bec) n ap

Ten. (395-2)-39-18-00

E-mail: kalf2003@angara.ru

Npogam unv 06MeHRA B LTYK CBETOAMOAHBIX MH-
avkatopos BD-A51D pwpMul BRIGHT. 22 wr wHaw-
karopoa SA18-11SRWA ¢wpmur KINGBRIGHT,
donbrupoBanubin creknorekctonut 100x100 w
100x200 mm. Mykpocxemst KP1211EY1, IR2153uap.,
@eppuToBbie Konbua 2000HM. KoMnbioTepHeIt Gnox
nuramms Ha 420 BT, euxvectepsl Ha 10 u 40 MGanr,
matepunckyio nnaty EpOX EP-8KHA+ ¢ npouecco-
pom Ha 1200 MI'u wkynepom, 6ly DVD +/- R-RW Model
TS-H552, kuuru 4 v 5 U Wenecrosa “Paguworsobute-
AAM: NONB3HLIE CXEMBI™, XypHans “Paanonoburens”
NeNe1 — 3/2003, otaensHbie homepa xyphHaros “Pa-
A10™ M “Paavomvp” ¢ 2001 no 2007 r1., CNpasoqHuk Ha
CD no MUKPOCXEMAM, KOMNBIOTEPHYO Nporpammy DiVu
SOLO 3 1 (c pycwHmratopom. OTCKAHMPOBAHHLIA TEXCT
oxumaer 300:1), MHOM MUKPOCX M, NONEBLIX TPAH3N-
CTOpOB. pafuosiETanem v np.

Wuyy kuury C Buprokosa “Mpumenenve UM poBobix
muxpocxem cepun TTN u KMOM®™, cnpasoumyio nure-
parypy Ha CD, cneuvanicra no waroToBReHIo nesar-
HbIX NNAT (0T 3 A0 8 WTyK B MECALL, PAIMEPHl — OKONO
100x100 mm), cxanep BENQ 3300/4300 U wnm ppy-
row, paGoraouwm B nporpamme MIRA skan,

143330, MockoBckasn o6t , r AnpeneBka, yn ®es-
panbckag, 54 — 79. U (imapuu

E-mail: shmarin2006@rambler ru

PAONOINKOBUTEIILCKAST SIPMAPKA

Paguomup. Mlyywne koHCTpykunK. Boinyck 2.
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Knura npeacrasnser cobow cGoprik craren, onybru-
KOB3HHLIX B Pa3HLIE rOb! BiXypHane “Pagnommp KB w YKB®
¥ 33H0BO0 OTPEAAKTUPOBAHHBIX ANA NAHHOTD MAAAHMA

B BLiTycKe NPUBEEHDB! CXEMBI M ONUCAHIMA YCTPOWCTB
UCronblyemble p 6 ana N pa
JIMOCBR3EN B 11ANAI0H3X KOPOTKUX M YNLTPAKOPOTKMX BOMNH

Mo nosoay Npuobperenna kwnr moxHo 0bpaliarbes 8
penaxuwio no E-mal’ rm@radio-mis.com. a raxxe 80 Bce
OPraHU3ALMK, MMEIOLLWE XYPHAN “PanuoMup’ 8 poIHKY-
wou npogaxe Mudopmaums o unx npuseaexa Ha c1p 56

Fipn npnobpetennn xuiM Yepes penakumio ee cro-
MMOCTb COCTABNRET.

- ana wvrenen Poccun — 65 poc pyBrew,

- ana xwienen benapycw — 4900 Gen. pybnew ,

MNpasnna npnobpererns — aHanOrU4HO aAPecHON
NOANKCKE HA XYPHANL! Yepes peaxLmio

Paanomup. fyuwme koHCTpykymn. Boinyck 1.
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Kuura npeacraanser cobon cbopuux crarem, ony6-
NUKOBAHHBIX B Pa3HLIe fOfbi B XypHane “Pasuonvp” n
33HOBO OTPENAXTMPOBAHHLIX ONA AAHHOTO MANAHUA

B suinycxe npvBeaeHb CXCMbI U ONHCAHWA YTTPONCTS
HCNONL3YEMLIE PAMONIOBUTENIAMN B PA3NVMHbIX 0GRACTaX

Mo nosopy npuobperennn kil MoxHO 0Bpalyarscn 8
p ) no E-mail- m@radio-mir.com, a rake 8o ace
OpraHUI3UNM, yp “Pa p” B pOIMMN-
HOW Npopaxe MncopMaums 0 Hux npuseneHa Ha CTp 56

Mpu npuobperexnu kuurv yepes pesaxumnio ee Cro-
UMOCTb COCTABNAET:

- ans xutenen Poccun — 50 poc pybnen

- ana xurenen benapycu — 3900 6en pyGnen

Mpaewna npnoGperexrns — aHanorMiKo anpecHon
NOANKUCKE HA XYPHANGL Yepes penakumio
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PAANOIIIOBUTEJIbCKAST SIPMAPKA

4 MNpuo6perenvie oTtaenbHbIX N
HOMEpOoB XypHanos

B POCCUM:

B OO0 “AnbsHc-Knura KTK”: 115533, rMockea

yn.HararmHcxas, a 6, 311, ot Vil (cT. merpo

“HararmHckasn™),

Ten. (495) 258-91-94, 258-91-95, 258-91-96.

E-mail: abook@maul.ru. abook@inbox.ru

Ha paavopbiikax: “Llapuubivo® (Mecto 13/A),

“MutnHO™ (psa 1. koHTenHep 17 u mecto T-8)

B 000 “3IxcnoTpang”™:
(495) 660-13-87 (n06.162),
(495) 660-13-88 (n06.162).
E-maul: lli_55@rambiler.ru

B maraavHax paauoneranen “HUN w gUN"
(enrHan cnpaseoqHan — ten. (495) 780-95-09):

- r.Mocxsa. yn.[wnaposcxoro, 4.39 (cT. MmeTpo
“MNpocnexT Mnpa™ — paawanbHan);

- .Mocxea, yn.Msana ®@panxo, 040, x.1, cTp. 2
(nnarg.PaGouni nocenok,

15 muH. o1 Benopycckoro 8okaana),
-r.Mocksa, yn.berosan, 0.2,

- rMocksa, yn.3emnsHom Ban, n.34.

Ha YKPAVHE:

B Kuese B ¢pupme “Topm™,

1en. (044) 426-49-61, 426-49-62.

8 KA3AXCTAHE:

B dvpme TOO CN “AprymeHTs! 1 daxTbl.
Kasaxcvan": ren. B Anma-Arte (3272) 50-22-60,
50-21-64.

B BENAPYCH:

B Mukcke B maraavHax “Kuura XXI Bex”,
np.Hesasucumoct, .92, Ten. (017) 267-27-97
(cT meTpo "Mockosckasn”)

n "fno6yc”, yn.Bonopapckoro, a.16,

Ten. (017) 227-30-67

—

\(CT.MeTpO “Mnowaas HeaasncumocTn™) )

T 4srver HHTTL

Bbi6bepume cebe sapuanm nodénucku Ha 2007 200!
Noanwucka yepes NOYTOBLIE OTAENEHUA

Paguomup

- ana xntenen Poccun n crpad CHIN (kpome Benapycn): 48996 — nognucka no
karanory Arentcrea Pocnevars” (72370 — ropoeas), 24169 — noanucka no kartanory
Ynpasnenuns ®eaepansHon NouToBOM CBA3M “MouTta Poccnn™, 25785 — noanucka
no O6beanHeHHoMy katanory “MNpecca Poccun™ ¢ anpecHon PacCuLinkon (3NeKTPoHHbIN
apnpec noanucku B INTERNET — www.presscafe.ru);

- ann xntenen benapycn: 00137 (001372 — ans opranwmnszaynn) — noanucka no
karanory PO “bBennouta” “laserw U xypHans Pecnybnukmu Benapycs” u yepea kuocky Mu-
ropcoranedaru

Pagnomunp. KB 1 YKB
- AnA xutenen Poccun n ctpan CHI (kpome Benapycw): 48924 — nognucka no
KaTtanory AreHTcTBa “Pocnevarts” (71545 — ropoBsas);
- anna xnTenen benapycn: 48924 (489242 — ans opraHmMsauwmn) — NOANUCKa NO
katanory PO “Bennouta” “Uapnanuns Poccuinckon deaepauunv” .

Kpome Toro, npeanpuatua pervoHoB Poccuu, a Takke GnukHero u aansHero aapybe-

XbS MOTYT OChOPMKTL NOANKUCKY HA XypHans! “Paavomup”, “Pagvomup. KB 1 YKB™ yepea
00O “KopnopartusHas [Noura” no tenecoHam: (495) 953-92-62, 953-92-02, 953-93-20.

Bxuumanne! AgpecHas noaNMUCKa Yepes peaakymto

MoanucaTeCn Ha UMEIDLVECS B HANWYWK OTAEeNbHBIE HOMEPa XYPHANoB, 3 Takke Ha nobow
NepHof, HAYNHARA CO CNEAYIOLLIErc NOCNE ONNaThl MECALA, MOXHO Yepes pefakumio. [INs 31oro Hyx-

HO ONNAaTMTL HeobxoauMYyK Ccymmy wepe3 CEepbank mnu ohopMMTL NONTOBLIM NEPEBOA HA HaLU
pacqeTHbIM cHeT. Texylume LieHbl NpUBeaeHb! B Tabnuue. B yery exMioveHa QOCTaska XypHanos 8
OTAENbHOM KOHBEPTE NO aapecy NoANMCcHMka. Alpec NOANMCUMKA, T.€. NOHTOBLIA MHAEKC, NOMHLIN
anpec, hamunuio, UMS M OTHECTBO, A TAKKE TOMHOE NEPEUUCTIEHNE, KBKUE KOHKPETHO HOMEPA KaKO-
ro U3 xypHanos Bul 3akaswiBaere, veobxoamMo ykalath @ 2paghe “HaznaveHnue nnamewa” npu

onname vepe3 Cbepbark nnn e 2paghe “Ona nucema” npu onname noumoesiM nepeeodom. MNpu

ocdopMnervn NouToeoro nepeeona e rpace Kyda nuwetcs adpec 6aHka. 3 8 rpace Komy — ece

OaHHble pacyemHyo2o cHema nonywamemv HanomeHHbIM NNATEXOM XYPHANbI HE BLICHLINAIOTCA.

| MoXHO 3aKa3aTe CnenyloumMe Homepa XypHanos CTOMMOCTbL OQHOTO HOMepa C NepecLINKoH

on | Pamomwe | o SR | WEWNE | berwm | ewmer | Crmecmer o
2002 4 — 12 1—1 6 — 12 42 2100 80

2003 1—12 1—12 1—12 44 2500 80

2004 1—10 1—10 1—35—-12 46 2900 90

2005 1.3—12 1.3—12 1—46—11 50 3100 90

2006 1—12 — 1—12 55 3300 100 ]
2007 112 — 1—12 60 3000 100

Haww nnarexHbie pexBrU3nTb!

Nonyvatens: OO0 "HTK Paguomup™, MHH 7729568588, KNN 772901001,
p/c 40702810800010001390 8 OO0 KB “Arponpomxpeant”. ¢-n Lientpansueim. r Mocksa. kopp. cuet 30101810500000000109 BUK 044525109
Anpec 6anka: 125315, rMockea, Nlennnrpanckvm np-1, gom 76, xopn. 4;

ana xutenen Benapycwm

ans xutenen Poccuun u ctpan CHI (kpome Benapycw)

Nonyuartens: YN “PNA", YHH 190218688, p/c 3012000004882 8 ¢h-ne Ne524 ACE Benapycbank™ 8 rMuncke ko 121.
Anpec 6aHxa: 220028, r.Munck, yn.@uaxyneTypxan, 31

AAnn ycxopeHws npoyecca nonyueHns XypHanoB 3aka3 MoxHO npoaybnposats no E-mail: rm-sales@radio-mir.com.
Bcs uHbopmayus — mam xe unu no men 6 2.Muticke (017) 223-01-10.

XypHan “Paguomup”
E-mail: m@radio-mircom  WWW: hiip//radio-mir.com
Yupegurens 8 Poccvn OO0 ' Pagwommp Npecc”
CauaerenscTeo o perncrpaumu (14 Ne77-9839 or
17092001 r
Fnasnbin peaaxrop Onbra Cipwimanxkopa
Aapec pepanyvu:
118454, Poccvn. 1 Mockea. yn Kowrtoswuya 6-233

Yupenwrens B PecnyBnuxe benapycs UMYN PRR”

8/2007

KOHTaKTHBIE Tened oL
8 Muncke (017) 223-01-10
8 Mocxse (495) 105-99 89
Anpeca ann nucem
119454, PO, rMockea, a's 37
220095, Pb. rMwncx-95, aln 199

Tpebosar wsi X rPAPUMECKAM MATEDHUATIIM PEXNAMHOTO
xapaktepa 8 anextpoxHom enae CoretDRAW no 100 ece
w wdrs B K Buix; bitmaps 300 dpi, TIFF 300 dpi. CMYK
NpWrioxnTe NENATHYIO KONWKD

Matepuans: Ans MyGNUKaUMA NPUAMAIOTCA B PYKDNHCHOM,
NE43THOM ¥ INEKTPOHHOM BapHanTax.

3a docmoeepHocme pexnaMMoil u Opy20u nyBnukyeMnl
UHPOPMALLIL HOCYM OMECMICME HHOCML PeKn Modame-
nu v aémopat. MreHue pedaxuuu ve 8ce2da coenadaem
C MHEHUSIMU 86MOopos

© niyn PN Bocnpom: Marepvanos xyp-
Hana B nwbom BuAB 6€3 NMMCBEMEHHOTO Pa3PEIUEHHS
penaxunv 3anpeiyeno [pk UWTMPOBaAHKK CCLINKA Ha
“Panwomup” obriatenswa

Ortneuatano 8 Tmnorpagwmn OO0 “Kpacuoropexas
anorpadua”. rKpacHoropex. KOMMyHansHem x8 . A 2.
Noanwcaro x nevarn 27 06 2007 r. Gopmar 60 x B4 1/8
Mevaro odcernan 7 new n Liera ceobonHan

3axaa 1359. Tupax 4900 3.
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Moan cka - 200 !

B Mupe OMHEBIWNX 38YKOR Pmgom ¢ TenegonoM
TanLyyeM OT MHTAHMA  ABTOMATMNE BCEraad NOMOMWeT
Cam cele nexaps Boxpyr amromobwnn A3Gyxa

CXEMOTEXHHKN Nepssim gENOM  TEXNONOIrHR

8ua H3mep Komnsiorep "spons

»” pex” » He ro. NommuKy - CBRA3b BOKPYr H&C
- . . . RPN - . s

p:ll L
o 2 d

QUA Tyte ® d¢Pup DX-info nnaoMN
MNe - OPOXONACHNR Ce-. HOBAMNR  pHam
CQ-QRP Komn « .ma- - -  NUNW

Texynxa u annaparypa ANTEHNM Crpasounvif
Aadgwecr n  focka oSuaanernit

- ANA enen CCHH K CTpa (kpome
enapycn)y 48996 — noanucka no  KaTanory
ArentcTBa “"PocnevaTtb (72270 = ropoBas),

24169 — noanucka NO Kavanory YNpasneHuwa
depnepancHoit noutoson cBaA3n  “Mouta Poccun”,
5785 — noanucka no O6veaMHeHHOMY KaTtanory
“Mpecca Poccun’ € aApecHOW  pacCbINKOi
(anekTpoHHbIA aspec noanuckn 8 INTERNET —
www.presscafe.ru);

- ANA WuTened Benapycu: 37 B
ANR OpraHusauvn) — noanucka no xarvanory PO
“Bennoura  “rasetbl W XypHanol Pecnybnauku
Benapyck” 1 yepe3 KMOCKU MUHropcow3sneyaTu.

wutenei 7] a ( Me
Benapyculr - *24 — noAnMCKa nNo Kavanory
AreHTcTe “Pocneuvatb” ( — roaoeasn);
- ANA XHTEneu : 2 9242 —

Ana opranusauui) — noanwncka no karanory PO
“Bennouta” “NU3nanus Poccuitckoin depepaumn” .

Papguommup Papnommp
4 omyok L Buityox *
=~ AsToMaTHKE - T y«8
- = 3syxorexrnxa - ’ Yennnrenn
ABTOMOGHIIBHEN SAOKTPOHHK e Tparcw ep-
hd Ten -+ us ) - AnTeniibl
= Megnunra
.’ Bupeorexnnna
- MCTONHNKN THYBNNA I Bomnyen 2
Mo noBoay NpUOGPETEHUR KHUM MOXHO OBpawaTtecs B pesakuuo no E-mail: @ Ir. a Takxe BO BCe

Opraxn3auunM, MMeKrLWKe XypHan "PaauoMup” B PO3HWUYHOR Npoaaxe.
MNpasuna npuobpeTeHns — aHaNOrMYHO aAPECHOR NOANUCKE Ha XyPHaNbl Yepes peaakuuio,

BHuMaHue! AgpecHan noanucka yepes peaaxkumio!
MNoanNucaTbCa Ha UMEKLMECA B HANWYUK OTAENbHble HOMEpPA, a Takxe Ha nboit nepuoga,
HaYMHAaA Co CneayLwWero nNocne onnaTel MECALA, MOXHO Yepe3 peaakumio.
Undopmauua Ha http:/ /radio-mir.com unu no e-mail: rm@radio-mir.com

KpoMme Toro, mpeanpusTus peruoHoB Poccuu, a Takxe 6nuxHero u panbHero 3apy6exwvs MoryT odopmuTh
NOANUCKY Ha XypHanol "Paguomup”, "Paguomup. KB u YKB' uepes OOO "KopnopaTtusxas MMouta" no

TenedoHam: (495) 953-92-62, 953-92-02, 953-93-20.



