wHaekchl: 48996, 72370 (PocnevaTs),
24169 (MouTa Poccun). 00137 (Bennoura)

lonck nof3emMHbIx 31eKTpoceTen

Jlamnossie ycuanrenu 418 AOMalIHero ayanoKoMrieKca
YM34 ¢ tokosou OC

[lnTaHmne perne NoOHMXEHHbIM HarpsXXxeHnem

—KaHanblkiﬂjMaﬁepMTenb 3BYKOBOIrO CHUrHasna
L

h.:\ '“ ‘1;*..- ‘

10011

DX |

!

|
o = o /J Cr4 9"77086%9°051017 X
Z::." e e ~

p-_
i e e N R



YM34 ¢ 1okoBon OC

(Cm. crarbio A.llerpoBa)



EXXEMECAYHbLIN
MACCOBBIV XXYPHAN

KoHTakTHbie TenedgoHb!:
B Muncke (017) 223-01-10

Hosbpb

B Mockse (916) 302-24-39.

E-mail: rm@radio-mir.com WWW: http://radio-mir.com

11/2010

220095, Pb, r.MuHck-95, a/a 199

YUTAWTE B HOMEPE:

B MUPE OXXBLLUUX 3BYKOB
B.E®QPEMOB. JlamnoBbie ycunurenu

O AOMALLHETO aYANOKOMINEKCA .....ccuuereenceeaneenans 3
A.TIETPOB. YM34 c TokoBon OC .........cccceceeennnce 7
H.rOPOBOM/. “PeTtpo-YM3Y” ans cabeydepa

Ha 2-KaTylEUYHOW FOMOBKE .....coeeeaamnnnneceeeerananereens 10

“TAHLIYEM” OT MUTAHUA
C.ABPAMOB. 3Y ang “nansynkoBbix”

AMMYISTOROB, o e e 12
ABTOMATUKA

BCEIOA NMOMOXET

B.KOHOBA/JIOB, A.BAHTEEB. Nouck

NOA3EMHDBIX ANEKTPOCETEM ...coceenenerenrinmacannnannnanennn 16
A.KALWKAPOB. Ctpobockon 13 (poTOBCMbILLKMA ...... 18

Bosepawasics k HaneyamaHHOMY
Ne6/09, C.11. E.J1.5IKOB/IEB. CurHanuaatop
“3aKPON XONMOAUNBHUK .........enueeeennennnnnnennnnneneasensaes 19

A3BYKA CXEMOTEXHUVUKUA

B.BECE/[NH. Nutaxue pene NoHMWKeHHbIM

HAMPSKEHUEM ......cooeeeeeiicieriientarenereneeeneennee s e sessessene 21
MNepemeHHble pesuctopbl TUNoB “b” n “B”

UBIBAY . .. eeiiofienenrntnassTorsasmensmnacassnasansssunasasessasnanomsass 22
NM3IMEPEHWUA

C.BE3PYKOB, B.APYCTOB. Yach

HA 100-MM NHONKATOPAX ..covereeeererermeeneereneereranaenans 23

A.O[INHEL|. 2-xaHanbHbilhi UaMepuTenb
3BYKOBOTO CUTHAMA ...cocereerecerencennaeereenmonmnsenneesnenens 25

MN3mepeHne eMKOCTU KOHAEHCATOPOB .................. 28

KOMIMNbIOTEP
“BAOJSIb U NONEPEK”

A.lPUHYYK, C.IPUHYYK. Uchonb3oBaHue
rmaBHoro gokymeHrta B Microsoft Office

Wordi2007 .o e eianannee 31
A.CU3EHKO. 3anyck “INpoBogHuka’

BWINAOWS XP ... e e enaes 34
C.PIOMWK. WnTepHer:

TEPMOMETPbI CONPOTUBIIEHUS ......ceeececeeeeeeeeeneneees 36

HE TOJILKO HOBUYKY
C.JIEBAHKOB. YcTponcTBO CBSA3MN

LN ABYX @OOHEHTOB ....ccc.eeieeeneecceneee e 38
A.KALWKAPOB. 3OnekTponHbiv TpaHchopmaTtop
BRRNTAHNST .l i e vs e Taa il 39
CBA3b BOKPYIr HAC

U.JTIABPYUWOB, UA6HJQ. Pagnocesnsb
AN TYPUCTOB U anblMHUCTOB:

OTBETBL HABONPOCHY s o= ook cgmensizesamrossannns 40
CMNPABOYHbIN

MATEPVWAN

OnepaunoHHBIE YCUIUTEIM .....coeueecnnreeenrananernnes 42
XUMUHECKNE UCTOUHUKU TOKA .....oueeeeereeeranencenaennn. 44,
PAOVUOITIOBUTEJILCKAA
APMAPKA

Kynnio, npoaam, 0BMEHSIIO ......c.cccereeeeeraeenecanann. 47




PaguonHp

KB.YKB

3.KPULIKWIA, NT2X. WRTC-2010:

BMNEYATNEHNA AMEPUKAHCKOIO BONOHTEPA
UnriocmpupoearHbill pacckaa aMmepuxkaHckozo paduontobume-

N5 0 npowedwem 6 [NoOMOCKO8LE KOMaHOHOM YEeMIUOHame Mupa

no paduocesnsu Ha KB, mMHO2U€ UHMEPECHEIE 0COBEHHOCMU KOMO-

Po20 MOXHO 6bin0 yeudems MOMLKO “U3HYmpu”, m.e. Haxodsice a

2ywe cobbimudl.

H.AONIrONoNOB, UX8IX. B 3®UPE KYPIAH “BUNbMAK”
B uenmpe noeecmeoearus Hacmoswel fy6riukayuy — nepunemuu
nodzomoeKu u yvacmusi komMaHobi UX8IXX e ‘MMonesom oHe” 2010 2.

C.AEHWUH. UICTOPUSA B UMEHAX

OyepedHas cmambs yukia pacckasios o nodsx, Gnazodaps uc-
cnedoaaHusiM KOMOPbLIX 4Yen0aeyecmeo fonyyuno amom youeu-
menbHbit dap — paduo.

N.NY3AHKOB. PA3BUTUE NIOBUTENDBCKOW YKB PAJ]MOCBHSM
B KPbIMY

Okonyarue nodpobHozo, XxOpoWo UNNKCMPUPOEaHHOZ0 U3/IO-
XKeHusi ucmopuu mobumernsckol paduocessu 6 Kpeimy.

nonochbl PAQUOYACTOT, BbIIENEHHLIE B P®
NS NIOBUTENBCKOW PAJUOCBSA3N

My6nuxyemcs mabnuya nonoc paduoyacmom, ebioeneHHbix 15
utons 2010 e. l'ocydapcmeeHHol koMuccuel o paduoyacmomam
pu Murnucmepcmee UHGOPMaYUOHHBIX mexHonozul u casdu PO
Ons niobumenseKol U CrymHUKO8oU paduocyx6 PP.

DX-INFO
Ty6nukytomes uHgopmayus o QSL-merHedxepax u MOYMoBLIE
adpeca pedkux paduocmaxyul U ux MeHatKepoe.

ACTPOKANEHOAPDL

Heobxodumasi paduomobumensiM UHGHOPMALUS O MUHCKOM, Ku-
€8CKOM U MOCKOBCKOM 8peMeHU, donzome OHsi, ¢ha3ax JlyHe! u ma-
meopHbIx Homokax e dexabpe.

MPONHO3 NPOXOXAEHUA HA KB

lpoero3 Ha Oexkabpe 2010 2., cocmaeneHHsIl HAa CEPEdUHy Me-
csya Ha OCHoee pesynbmamoe paboms: npoespammel lonCap npu
Credylowux yCnoeusix: MUHUMAaNbHEID Y20/ 8036LILIEHUS] aHMeH-
Hbl — 5, MowHOCMb nepedamyuka — 100 Bm, eeposmHocms
npueMnemozo Kayecmea paduocesiu — 30%, MaKCUManeHo npu-
MéHUMas yacmoma (MIN4Y) — 50% om MakcuManbHO 803MOXHOU.

A.3UHYEHKO, RW3VZ. COPEBHOBAHKA

Kane+Hdapk copeeroearuli Ha dexkabpe 2010 2. u sHeaps 2011 2.,
lNonoxerus copeeroearutl “Kybok Apkmuku Digital”, “Croatian CW
Corntest” u “DARC XMAS Contest’, a makxe kpamkue umoau co-
peeHoaarul 2009 2. — “Kasawok” u “Ky6ok lMpuaiosss”.

A.CTEPXXAHOB, UX3MZ. 3KCNEOULIUA EN1IFF B

HALUMOHANBHBLIW NPUPOAHLINA MAPK “MEOTUOA”
HacbiueHHbIU caMol pa3Hoobpa3Hol UHMEPEeCcHOU UHGhOPMaLU-

ed paccka3s o paduosxcneduuuu ykpauHckux paduomobumened.

KB TPAHCUBEP FTDX5000D
Ovepedras HoauHka upmbl Yaesu ariabieaem 60nbwol UH-

ﬂ YUTAWUTE B HOMEPE 11/2010:

mepec paduonobumenscko2o cooblecmea, no3mMomy U3IoXe-
HUE CXeMOMEXHUYECKUX, KOHCMPYKMUBHbLIX U 3P20HOMUYECKUX
0cobeHHOCMel HOB020 MPaHCUBepa M03B80NUM HECKOMBLKO ymo-
nume “uHghopmayuoHHEIT 205100” mex paduomobumened, Komo-
pbie nodymMeiearom o npuobpemerHuu HOBO20 anfapama unu Xo-
msim 6bIMb € Kypce CoBpeMeHHbIx meHOeH Ul paseumus Npo-
MbIWeHHOU npuemMo-nepedatowel annapamypei.

KB TPUMNEKCEP

Yumepec K ucrnonb3oaaHuld MHO200uanasoHHOU aHMeHHbI
0nsi o0HoepemMeHHoU pabomel C HECKOMLKUMU mpaHCueepamu
6bi51 nodozpem KOMaHOHLIM YeMIUOHAMOM Mupa no paduo-
ces3u Ha KB (WRTC 2010). Hexomopbie ¢hupMel u omoerns-
Hbie paduomobumenu npednazalm 20moerie ycmpoicmea,
noseonsiouue pabomams HECKONLKUM MPaHCu8epam Ha OOHY
@HMEHHY, HO HE PacKpbi8alom COOepPXumMoe ux “HavyuHku”. B
mo e epemMsi, mpunnakcep — 0anexko He caMoe crnoxHoe BY
ycmpodcmao, u Onsi mpaHcuaepoe € 8biX0OHOU MOWHOCMbIO
100 — 150 Bm e20 enonHe MoXxem u32omoeums 0axe Ha OYEHb
UCKyWweHHbIU 8 eonpocax KoHempyupoeaHusi paduoniobumens.
B yacmuocmu, mpunnexkcep, onucaxHbil 8 CMame€, Mo360/Isi-
em mpeM mparcueepam, pabomarwuum 6 duanazonax 10, 15 u
20 M, ucrions306amp OOHY U My Xe aHMEeHHy — Hanpumep,
MHO203neMaHmHyo “Yagi’.

O.MBAHOB, RATABD; B.MWULLNAK, RXTAY. ABYXTAKTHbIA
NAMMOBbLIN KB YCUNUTENDb MOLYHOCTH

B nocnedrue 2001 6ecCmparHcehopMamopHbLIe NamIoesle yCunu-
menu MOLWHOCMU Haxo0siMCs @ UEHMPE 8HUMaHUSI MHO2UX Paduo-
mobumened. Ocobeil uHmepec fMpedcmaensom d8yxmaKmHbie
.yeunumenu, Ho 6obumscs ux ydoenemaopumens+Hol pabome: 6
Wwupokol nonoca Yacmom — 3adava 0anexo He mpueuasnkHas. B
cmamee MpueedeHo oNuUCaHUe WUPOKOMOIOCHO20 yCUNUMEns Ha
namnax I'Y-29, komopeil a nonoce wacmom om 1,8 do 29 Miy
umeem 6bix00Hy10 MOwHOCMBL 0o 400 Bm.

B.KUPCEW, UYOUA. BEPTUKARN BE3 PAOUANIOB

Moxwo nu 6a3 cyujecmeeHHo20 yxyduieHus napamMempos eep-
MUKanbHbIX aHMEHH 3HAYUMENLHO YMEHBWUMb Pa3MEPbi UX fpo-
mueoeecoe? Aemop nybnukayuu omeeyaem Ha 3mom eofpoc ym-
8epOUMebHO U MPUBOOUM KOHCMPYKMUBHLIE PEWEHUS, 0380715
foujue U32omosumb 8aPMUKanbHy0 aHMEHHY, a Komopou dnuwa
poMmueoeecos He fnpeabiwaam combix doned A.

3KCMEPUMEHTATbHbLIA NOAXOA K CUCTEMAM 3A3EMITEHUSA
BEPTUKATNBbHbIX KB AHTEHH

3aknyumensHas 4acme Cmamsu, 8 KOMopouU NpueedeHs! pe-
3ynbmambl 3KCIEPUMEHMANbHbIX UCCNe008aHuUl 6uUsHUS CuC-
maMb! NPoMuUeoeecoe8 Ha napaMempe! eepmukaneHbix KB aH-
MaHH.

DAWDXECT
O630p Haubonee UHMePECHbIX-Mamepuanos, onybnuKoeaHHbIX
8 UKfIbCKUX HoMepax XypHanos Radio Communication u QST.

[OCKA OBbABNEHUA

becrinamibia 06bseneHUs HBKOMMEPYECKO20 XxapaKkmepa o fo-
Kynke, npodaxe unu obmeHe paduonobumensckol annapamypai
u paduodemanad.
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JlamnoBblie ycunurenm

B.E®PEMOB,
r.EcceHTykn
C1aBpOnonbLCKOro Kp.

ONA OgoMallHero ayauoKommnnekca

Kak B 06blieHHOM XW3HW, TaK U B
MCTOPWUK PasBUTUA TEXHUKU Mbl Yac-
TO BUAUM NOATBEPXAEHWE BbIBOAA O
TOM, 4TO HOBOE — 3TO XOpOWO 3a-
6uiToe cTapoe. Bosabmem Heocnabe-
BalOLLUIA UHTEPEC K NaMnoBon ayano-
TexHuKe, KOTOpbi Npogonxaercs,
HecMmoTpAa Ha BypHoe passutne 60-
nee coBpeMeHHOW 3/ieMeHTHoW Hasbl
nonynpoBoaHuKoB. NpuyeM aTo Ha-
Gniopaetca kak cpegwn pagmoniobu-
Tenew, Tak W nponssoguTenew nNpo-
MbILINEHHON ayauoannapartypbl.
NpuUMepoOM MOXET CnyXuTb COBpe-
MeHHas NPOMbILNEHHan MUHKaTIop-
Has aypuocucTeMa Hebonbuion Mol -
Hoctu “Houston Mini-1998SE”, BblI-
NONHEeHHas Ha naMnax u nony4veuIas
BbICOKYIO OUEHKy akcnepTos [1].

Jlng NoKNOHHMKOB “NamMnoBoro 3By-
Ka” B aHHOW cTaTbe npeanaral cxe-
Mbl PaauontiobuTenLCKOro NaMnNoBoro
ycunutens U 6nuskoro no napamMer-
pam ycunutens “W-600", Bbinyckas-
uwerocs NonbCKOW NMPOMbILLINEHHOC-
Tolo. AT Y34 nossonawT co3gartb
[OMaLLHKWK ayamokoMinekc Hebonb-
LIOW MOLLIHOCTY, HO BNOMHE JocTaToy-
HOW ANA 03ByYMBaHWA XWUMbIX NIOMe-
weHu. Kakon M3 Hux Bbibpate —
[enoc He TONbKO BKYCa, HO U BO3MOX-
HocTel paguontobutenei.

MNepBbii yecunutens, npeanoxeH-
HbI 1 BNepBble onucaHHbIi B 1960 .
B HeMeLKOM xypHane [2], a 3atem
NOBTOpPEHHbLIY B 1971 . NONbCKUM UH-
xeHepom 3.dayctom [3], paetca B
MOHOBapuaHte. [pn yBenuueHuun
MOWHOCTU Bnoka NuTaHus cxemy
MOXHO B3AiTb 38 OCHOBY ANS co3faa-
HUR CTepeckoMIIekca. JToT yCunm-
Tenb No3BoONSeT NOAKMIYaTb pa3nuy-
Hble UCTOMHWKW CurHana u umeeT 5
BX040B: MukpodoHHLIM, AM-paano-
npwemHuka, YKB-TioHepa, MarHuto-
doHa u npourpLiBaTeNs BUHUMNOBLIX
OVCKOB. B Hem UMeloTcs pasnensHole
perynaTopbli TeMbpa HM3kux U BbICO-
KUX 3BYKOBbIX 4YacToT ¢ npegenamu

perynupoBkn 16 nb. Kpome Ttoro,
ecTb nepekniodarens (Ha 2 nonoxe-
HWA ¢ hukcaumen), NO3BONAOLNNA
OCYLLECTBINATL YaCTOTHYIO KOPPeKUUIo
B 3aBUCMMOCTH OT UCTOYHWKA CUIHa-
na. lNonoca nponyckasua B cpegHem
nonoXxeHun perynatopoe Tembpa —
20...20000 Ny npu HepaBHOMEpPHOC-
™ +2 gb. HoMuHanbHas BbIXOAHas
MOWHOCTL yeunutena — 6 BT npw
koadprumeHTe HenMHEeNHBLIX UCKaXxe-
Hut Kyp<0,5%.

Cxema ycunurensa nokasaHa Ha
puc.1. OH nmeer 4 He3aBUCKUMBIX
BXOAHLIX KaHana. B kaxaoMm v3 Hux
nmeloTcs COBCTBEHHbIE He3aBUCUMbIe
perynsTopkl FpOMKOCTY, YTO ynpolya-
€T CXeMHOoe peuleHue, TaK Kak rno3so-
NAET OTKa3aTbCA OT AOMNONMHUTENbBHBIX
nepeknodarenen npv Bbibope nctou-
Huka curHana. [ina crepeodoHuyec-
KOro (2-kaHanbHOro) BapuaHTta Takoe
peLiueHue UMEeEeT KaK NoNoXuTensHbie,
TaK u oTpularentHble CToOPOHbL. Ha-
npuMep, NO3BONSET OCYLECTBNATL
MUKWKPOBaHNe CUrHasMOB U3 Pa3HbiX
KaHanoB, HO, B TO Xe BpeMs, 3aTpya-
HAET OQHOBPEMEHHYIO perynupoBKY
rpomkocT B 0boux kaHanax. [ins ocy-
L{EeCTBNEHUA TAaKOW BO3MOXHOCTW
MOXHO NPEAnoXuTb, Hanpumep, No-
NoNHUTL yennutens obwuM peryns-
TOPOM FPOMKOCTW Ha CABO€HHOM fie-
peMeHHOM pe3ucTope, yCTaHOBMeH-
HomMm Bmecto R19, kak nokaszaHO go-
nonHuTensHo Ha puc. 1. Npu aTomM co-
NPOTUBIIEHUE HUXHErO (Mo CxemMe) Nno-
cTosiHHOro peauctopa R19.2 MoxHO
BbibupaTk B 38BUCMMOCTY OT xenae-
MoV rny6buHbI perynupoBkn.

[anee cxema conepimT 2-kackaaHolin
NpeaBapuUTENbHBIA YCUNMTENb C NMacCUB-
HbiMW perynsitopamu Tembpa, ¢asomnH-
BEPTOP, ABYXTAKTHLI OKOHEYHBLIA Kackap,
paboratoumid B knacce AB, u ceteBor
6nok nuTanunsa (220 B, 50 lu).

MNepebiit MUKPOOHHBIN KaHan uMe-
€T cobCTBEHHbI yeUnuTens Ha Mano-
wymsweM nenroge EF86 (VL1). fina

yMeHblileHns oHa B 3TOM Kackage yc-
TaHOBMNEH AONONHUTENbHLIM MUNLTP
aHogHoro HanpshxeHus R3-C5. Yeuner-
HbIW CcurHan nogaeTca Ha cobCTBEHHbIN
perynstop rpomkoctn R9. Bropon ka-
Han Ha VL2a — obwuin ans aByx Bu-
[poB pagvonpuemHukos (AM nYM, kom-
MyTauus OCyLLECTBIISIETCA B CAMUX pa-
AvonpueMhukax) U cobpaH Ha Tpuoge
ECCB83. OH umeeT fBa BXOAHbIX rHe3-
ba — XS2 u XS3. BxogHoe conporue-
neHue aToro kackaaa — okono 50 kOm,
a ycuneHue oCTarto4HO Ans HOpMarb-
Hol pabotbl ¢ HY-curianamu, nocry-
NaroLMMmn C JETEKTOPOB paavornpuem-
HUKOB. eTBepTbilt U NATLIN KaHanb
ycunnutenen He wMelotr. CurHanst €
pasbeMoB NOAAITCA HenocpeacTBeH-
HO Ha perynaTopbl rpoMkocT R12 n
R13 cootBeTcTBEHHO.

Janee curHanti OT OTAENbHLIX KaHa-
noe yepe3 RC-uenoukm C11-R14, C12-
R15, C13-R16 u C14-R17, cHuxaio-
L1e B3aMMHOEe BNUsiHWe KaHanoB, Nno-
AaloTCA Ha yeunuTenbHbiA Kackag Ha
Tpuoge VL2b, KoTopbiit MOXET BbiNom-
HATb ponb cMecuTens. B HUxHEM no
CxeMe TONOoXeHUU PErynsATOpOB rPOM-
KOCTW CUrHan Ha BXOA npeaycunure-
ns-cMecutens He noaaertcy. [epe-
knovatens SA1 npegHasHaveH ans
KOPPEeKLUUn YaCTOTHOW XapakTepucTu-
Ku. B ero pasoMkHyTOM MONOXeHUA Bbt-
nenseTtcs 0bnacTs BepXHUX 4acToT (Ha
10 nb). KpoMe TOrO, paHHbLI kackag
WMeeT HEKOTOPbLIM NogbeM B obnactu
BEPXHUX 4acToT, 06yCnoBrieHHbIA Bbl-
6opoM emMkocTu koHAaeHcatopa C19,
yCTaHOBNEHHOIo B Kartoge namibl
VL2b. Ecrnv B 3TOM HeT HeobxoauMo-
CTW, AAaHHbIA KOHAEHCATOP MOXHO BO-
obue He ycTaHaBnwBaTb.

C BbiXoga 3TOro0 Kackapga curHan

NOCTYNaer Ha NacCUBHLIE PerynaTo-
pbl Tembpa. MNoreHynomeTpom R26
MOXHO perynupoBaTh ycuneHue Bep-
XHUX 3BYKOBbIX 4acTOT B npepgenax
+16 pb, a noteHunomeTpoM R24 —
HUXHUX YacTOT B TeX Xe npeaenax.




Hanee curHan ycunuweaercs oko-
HeYHbiM Bnokom ycunutens, KoTo-
Pbii OXBa4eH oTpULaTENLHON 06-
patHoun cBa3blo (OOC). Hanpsixe-
Hue ansa yenn OOC cHumaercs co
BTOPUMHOW OBMOTKMU BbIXOAHOIO
TpaHcopmartopa T1 yepea pesu-
ctop R32 u nopaerca Ha karon
namnsl VL3a. Cneaylowmii kackan
VL3b senserca ¢azonHBepTOpoM.
BenuunHy aHoAHOM Harpy 3k MoX-
HO perynupoBatb NOACTPOEYHbLIM
pe3nctopom R35. Takum obpasom
npoussoauTcs 6anaHcwposka da-
30UHBEpPTOpA.

BbixonHOW OBYXTaKTHEIN Kackas
ycunurens Ha namnax VL4 n VL5
(EL84) paGotaeT B knacce AB. Ero
PEXuM N, CooTBETCTBEHHO, 6anaHc
Kaaoro nneva perynupyercs He-
3aBUCUMO NOACTPOEYHLIMKN PE3NC-
Topamn R43 u R44. OpueHtupo-
BOYHO COMPOTUBNEHWE B Lenwu ka-
ToAa Namnb! NpY HANPSHKEHUN aHO-
na U,=300 B pomxHO cocTaBnsaTb
okono 130 OM. YcraHaenuearts 310
3HayeHWe MeHee HeCKONMbKUX fe-
CATKOB OM MpU perynupoBke He
pEeKoMeRAYyeTCA, Tak KaKk namnsbl
MOTYT BbiTU U3 CTPoNA. EMKOCTL 1
Ka4eCTBO 3MeKTPONUTUYECKNX KOH-
AeHcatopos C30, C31 vaioke oka-
3bIBalOT 3HaYNUTENBHOE BrIAHUE Ha
obecneyeHure ycToumBOM paboTbl
BbIXOAHOFO Kackafa B yka3aHHbIX Ya-
CTOTHbIX FpaHuULiax.

Ynpaensiowme CeTk Namn noaKnio-
YeHbl Yepes aHTuNapasuTHbIe pe3nc-
Topbi R41 1 R42, koTtopble cHUXaT
BEepPOATHOCTL CaMOBO36YXaeHus ycu-
nurens. BaxHo, 4To6bl HOMUHanNLI pe-
3ucropos R38 u R39 B uenu yreuku
TOKa ceTok namn VL4 n VL5 cooteet-
CTBOBanW ykasaHHbIM. BuiGpaHHan
CXeMa OKOHEeYHOrO Kackaga ycunure-
AfA, B UENoM, No3BONseT nonyunTb
MakCUManeHO BO3MOXHYIO MOLLHOCTb
npu npuemnemMoM Ky u gocrartouHo
paBHOMEpPHOW YaCcTOTHOW Xapakrepu-
cruke. OgHako crnegyeT yuWTbIBaTh,
Y70 Mpu aHOAHOM HanpshxeHuu Gonee
300 B YM34 cTaHOBMTCA KPUTHYEH K
pasbanancy nney. MpuunHbl pasba-
naHca MoryT 6biTb pasnuyHbIMK, HO
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yall|e BCero OHv Bbi3BaHbl HECUMMET-
PHEeN 1 NNI0XMM KauecTBOM BLINOSIHe-
HUA BbIXOAHOrO TpaHcdopmaropa.
Ansa crabunusauun Harpyskum Ha Bbi-
COKMX 3BYKOBBIX YacTOTax napannens-
HO nepBuyHON 0BMOTKe 3TOro TpaHCc-
dopmaropa uHoraa NonesHo NoaKIo-
YnTb NocneposarencHylo RC-yenoy-
Ky (pesvctop conpotuBneHnem He-
CKOJLKO KWNOOM W KOHOEHCaTop emM-
KOCTbIO HECKONbKO ThicaY nukoda-
pap).

B ycunutene [3] ucnons3sosancs ro-
TOBbLIM BbiIXOgHOW TpaHcdopmartop,
NpUMEHABLLWIACA B yeunuTerne “W-600"
[4]. MockonbKy NonHoe onMcaHne KoH-
CTPYKUMK BbIXOAHLIX TpaHcgopmMaTto-
POB B NepeouctouHuKax {3, 4] orcyT-
CTBYyeT, Ha 3TOM BOTIpOCe creayeT oc-
TaHoBuTLCA Bonee noapebHo, Tak kak
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M3roToBreHne Takux TpaHchopMaro-
POB B IOMaUIHUX YCMOBUSIX KaK pas U
“TopMo3nno” MHormx NiobuTenei kave-
CTBEHHOIO “NamMnosoro 3syka”.

K BbixogHbiM TpaHcdopmaropam
NpeabABRNAITCA 0BONEHO NPOTUBOPE-
umBbie TpeboBaHun, obycnosneHHbIe
He TONLKO MOLLHOCTLIO YCUINWTENS, HO
W LLMPOKOW MONOCOW NPOMYCKaHWA, HU3-
KM Kpjq ¥ BOSMOXHOCTBIO NOAKMIONe-
HWA aKyCTUHECKMX CUCTEM C paanuui-
HbiM conpoTusreHuemM. [nAa MHOTMX
paguonioburenen npakTMyeckoe Bbi-
NIONHEHMe Takux ycunutene buino Bos-
MOXHBIM TONLKO NPW HaNWYMKU NOTOBBLIX
TpaHcgopMaToOpPOB OT NPOMBbILLINIEHHOM
NamMroBOV TEXHWUKK, BbINyLLEHHOW eLle
COBETCKOW MpPOMBblILNeHHocTbo. Ho
HaWTM ux 6bino HenpocTo. [ina 3Toro
NI0AX0AAT, HaNPUMEP, BbIXOAHbIE TPaHC-
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Hbl cogepXarb Nno
1500 BMTKOB, BbITION-
HEHHbIX NPOBOAOM

N3B-2 auameTpom
He MmeHee 0,18 mm.
BropuuHas obmoTka
BbiNONHAETCA Npo-
Bogom MN3B-2 gna-
MeTPOM He MeHee
1 Mmm. OBuwee konu-
4YeCTBO BUTKOB —
okono 90. lNpu atom,
HamoTtaB 40 BuT-
KOB, nanee ena-
TenbHO cAenarb oT-
BOAbl NPUMEPHO Ye-
pe3s 10...15 surKOB,

YTO AaCT BO3MOX-

cdopMaTophl, NPUMEHSABLIMECA B CEPUN
MarHuTooHOB Mapku “[IHenp”, paguo-
nax “Benapycy”, "PuroHaa” hum nagob-
Hbix. Fpy npuemnemMom Ky u aocta-
TOMHO LIMPOKOIA TIonoce NponyckaHua
BbiXOOHaA MOLHOCTL ycunuTenei ¢
TakMMK TpaHcchopMmaropamm He NPeBbi-
waet 10 Br.

MoucTuHe “pEBONOUUOHHBIM MOMEH-
Tom” cTanu nybnukauwm [5, 6]. Ux as-
TOP B Ka4eCTBe BbIXOAHbIX TpaHCcdop-
M3TOPOB UcNonb3oBan yHudbuymupo-
BaHHble ceTeBble TpaHcgopmaTopb
cepuii TH n TAH, koTopble SBNAKOTCA
ropaszo 6onee AOCTYNHLIMK, YTO MO-
3BONSAET BbINOMHATL YCUNIUTENK flaxe
fonbuier MOLHOCTW U C XOPOWMMKA
napamerpamu. B atux nybnukaumnx
naHbl NoApobHbIe pekomeHAauuu rno
npvMeHeHulo Takux TpaHcdopmaro-
POB AnfA ABYXTaKTHbIX BbIXOAHLIX Kac-
KafioB, BLIIOMHEHHBIX HAa Pas3fiuyHbIX

Tunax namn. Tak, Ans AaHHoro Bapu-
aHTa ycunutens nogonaeT TpaHcdop-
matop TAH28-127/220-50. Npu atoM
BbiXOHYI0 MOLLHOCTE OKOHEYHOTO Kac-
Kafa yCUNUTENS MOXHO NOBLICUTL, yBE-
TNAYKB HaNPshkeHne aHOAHOTO NUTAHKUA
po 300...310 B, a Kypy yMeHbwnTb,
BKMOHMB TpaHChopMaTop no ynstpani-
HerHom cxeme. MNpu 3TOM conpoTuene-
HKe aKyCTUMECKUX CUCTEM MOXET BbiTh
BbibpaHo 4 unu 8 OM. Bonee nogpob-
Hylo uHOpMaLmio, B TOM Yucrne no
pacueTy U NPaKTUYECKOMY M3rOTOBNe-
HWIO BbIXOAHLIX TpaHcdopMaropos,
MOXHO HalTu B nuTteparype [5-9].

[ns camocTOATENBHOIO M3rOTOBIe-
HWUR BbIXOOHbIX TPaHCHOPMaTOPOB MNPK-
BOXY CNEYIOLLYI0 NonesHyo uHopma-
umio. B HUX MOXHO MCTIONBL30BaTEL CEp-
neuHuk u3 nnactuH W19 ¢ TonwmHon
Habopa okono 45 mMm. Mpu atom obe
NONOBWHbI NEPBUYHOM 0OMOTKM AOMXK-

HOCTb MOAKMIOYaTHL
aKyCcTU4Yeckue cuc-
TEeMbl C Pa3nuyHbLIM
aKTUBHbLIM CONpo-
TuBneHmem. Htobol
He HapyuMTb CHM-
MEeTPUI0 Nneu Bbl-
XOQHOro Kackaga,
BHauane Ha kapkac
KaTyulk1 HamaTbiBa-
10T BTOPUYHYHO 06-
MOTKY, 3aTeM, Bbi-
NONHUB U3ONALUOH-
Hyl0 TPOKNaaKy w3
NakoTKaHW UKW HeCKONbKUX CNnoeB
KOHAeHcaTopHou byMam, HaMartbiBa-
10T NepBUYHYI0 OBMOTKY, NS 4ero kap-
Kac € NOMOLLbI AONONHUTENBLHON
M30NALUMOHHON Neperopoaku pasge-
NAKT Ha ABe NOMOBUHbLI. HAaMOTKY BTO-
POV NONOBWHBI OCYLLECTBNAKOT, NoBep-
HyB ero Ha 180°. Takow crnocob Ha-
MOTkn obecneunBaer JOCTATOuHYIO
cummetpmio. MonyTHO oTmedy, YTO K
BbIXOAHbIM Kackanam, cobpaHHbIM no
ynbTpanuHerHon cxeme, TpebosaHus
K CUMMETPUM BbIXOAHOrO TpaHcdop-
Matopa ewe bonee Bo3pacraloT.
Ecnu ectb BO3MOXHOCTb, TpaHc-
cdopmarop nyulle M3roToBuTb no 6o-
nee CnNoXHoW TexHonoruu. fina atoro
BECb KapKac AenAT Ha ABe Cekuuu.
MNepBruHYl0 06MOTKY NpY 3TOM MOX-
HO paspenuTet Ha 4-6 Yactewn, a BTO-
puuHyl0 — Ha 2-4 vactu. Hamotky
HauUWMHaloT ¢ NnepBuYHoK 0bMOTKN, 3a-







