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(nencrsacasan Benwoll Oresecraginel

Ha cTpaHuvLiax Hawero XxypHana yxe onybnukoBaHO HeMano mMarepyuanoB, paccKashiBaloulvx 0 CpeacTBax
pafuoCBAsK, KOTOPLIE UCMONL30BanUCL COBETCKMMU BOWCKaMu B rogbl Benukoit OteyecTBEHHOW BOWHbI.
3ameTHyio ponb B ynpaBneHuu Boickamu B T€ rofibl Urpanu 1 npoBo/iHbIE CpeactBa cBasu. OcobeHHo Benvka
1X posnb Gbina B NepBbIe FOAbl BOWHbI, KOFAa 0Te4eCTBEeHHas NPOMBILLNEHHOCTh BhillycKana mano paguoctaHumia,
a B MOCTYNNeHUAX TEXHUKWU NO NeHA-13y ObiNo OTHOCUTENLHO HEMHOIO CPeACTB CBA3U A1 HUW30BOrO 3BEHA

CYXOTMYTHBLIX BOWCK.

Mbl npeacTasnaem BaM OTEYECTBEHHbBIE MPOBOAHLIE CPEACTBA CBA3U U3 3KCMO3ULIUK YXKE 3HAKOMOro Halivm
yutarenam Papuomyzen PKK (www.rkk-museum.ru). 3Ta 3kcno3vums Tenepk Benertcs riof AeBU3OM
«Cpepnctea ceasu AByx MUpoBbIX BoliH», HO OCHOBHLIMY B Hel, NO-NPEXHEMY, OCTaIOTCH CpeacTBa CBA3W B

Benukoit OteyecTBEHHOI BOMHE.

TAEBMUI-1 — nonesol TenegoH
o6pasua 1941 r. TenedoHHbIl anna-
par 6e3 WCTO4HWKOB NuTaHuA pabora-
€T 33 CYeT 3Hepruw rosioca roeops-
wero. [ansHOCTL CBA3W C MCNONbL30-
saHuwem annapatos TABWIT morna
oocTuraTte 5 kM Npv MCNons30BaHuu
nonesoro rened)oHHOro0 NPoOBOAa WK
20 kM Npu WCNONL30BAHWWM BO3AYLI-
HEIX  TeEneOHHbLIX NuHWiA. 3aBoa
“KpacHas 3aps”, r. JleHuHrpaa.
Hauano Beinycka — 1941 r,

YHA-1-43 — noneeon TenedoH
o6pasua 1943 r. YHuduumposaHHbIN
annapar € NnMTaHWeMm OT MeCcTHOW 6aTa-
| Pen Cyxux 3EMEHTOB HaMpRXEHUeM

3B w C WHAYKTOPHLIM BBI30OBOM.
" 33804 N2 628, r. Ypa. Hauano esinyc-
— Ka — 1943 .

MK-10 — noneson KOMMYTaTop Ha
necate abonentoB. K MK-10 mornw
nogKMMaTECA a0 NATW  NOMEBbIX
TenedoHoB € QPOHUYECKUM BLI3OBOM W
£0 nATM TenedoHOB C WHAYKTOPHbIM
Bbi3oeomM. [lea kommyTtaropa [IK-10
MOrnun 06bepuHATLCA, 06pazysa none Ha
20 aboHeHTOoB.

YHA-1-42 — noneeown rvenedgoH
o6pasua 1942 r. YHUPUUWpPOBaHHBIW
annapar € nNUWTaHuMeM OF MEeCTHOW
farapen Cyxux BNEMEHTOB Hanpaxe-
HUEM 3 B ¥ C MHAYKTOPHBIM BBI30OBOM.
3aeop N? 628, r. Yda. Hauano Beinyc-
Ka - 1942 r.

YHA-®-42-M — noneson TenedgoH
obpasua 1942 r. YHuvuUWpOoBaHHbIN
annapar ¢ nuWTaHweM OT MECTHOW
6arapeun Cyxux 3NEMEHTOB HANPRXe-
HueM 3 B u € QoHUYEeCKUM BbI3OBOM.
Annapartel YHA-O no3sonsaim Bectu
N0 TENEeOHHLIM IMHMAM HE TONLKO
rofioCoBy), HO W TenerpagHyr
cenA3b. 3asos N 629, r. MonoToB.
Hauano suinycka — 1942 r.

TAWU-43 — nOnesor TenegoH
o6paszua 1943 r. Annapar € NUTaHu-
eM OT MEeCTHOro Cyxoro 3neMeHTa
HanpsaxeHueM 1,5 B w C nHAYKTOp-
HbIM BEI30BOM. 3aBog "KpacHas

3apa”, r. flenuHrpaa. Havano
Bbinycka — 1943 r. B roasl BOWHbI
TAWN-43 gbiNnyCKanuck B AEpeBAH-
HBIX KOprycax.
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B CJAEAYIOIEM NPOCTON METAJUTOUCKATE b

)3 {03\ 8 D3 3 DX W AHTEHHA OIS NYTELWECTBUA

Tupax xypHana «Paguo» Ne 12 caan B OAO «Pocnesate» AnA pacceinku nognuctukam 04.12.2006 r.
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B po3nmLly — LeHa A0roBOpHas
MNoanucHoiA MHAEKTS:
Jul-m xaram"f% =Pocnesarmn= — 70772,

No xaranory YnpaaneHwa d)enepa.nhﬁaﬁ NoMTOBON ceAan — 89032,

3a copepxarve peknamHoro o6bLABNEHWA OTBETCTBEHHOCTL HECET
peKknamoaaTent.

33 OpUrMHaNEHOCTE W COOEPXAHWE CTaThM OTBETCTEBEHHOCTL HECET aBTop.

Pegakuma He HECET OTBETCTBEHHOCTW 33 BO3MOXHLIE HEraTWBHbIE NOCNEaCT-
BMA MCNONbL3oBaHWA ONMyBNMKOBAHHLIX MATEDWANDE, HO NPYHWMEET MepH No KG-
KMOYeH o olwGox v onesaTox.

B cnysae npremMa pykonuck kK nybnukaumw peaakLms Crasut of 9ToM B n3se-
CTHOCTE aBTopa. MNpw 3ToM penakuns Nony4aeT WCKMOYKTENBHOE NPaBso Ha pac-
MNPOCTRaHEHWE NPUHATOND NPOW3BEAEHURA, BKIIOYAA ero NyBnvkauuy B XypHane
=Paauo=, Ha MHTEepHET-CTpanvLax XxypHana, CD nn WHbIM

ABTOpCKOE BO3Harpaxaexue (roHopap) BuNNaYnBaAETCA B 1e-ae1-me opHero
Mecsua noche nepeo nybnukaumm B p pe, onpene; OM BHYTPEHHWUM
cnpasouHYKoM Tapudos.

Mo vereseduy OAHOTO FOAA C MOMEHTa NepBoil NyGAMKauwn asTop MMeeT
npaso onybNUKoBaTh ABTOPCKMIA BAPDWAHT CBOEro NPOW3BEAEHVA B pYrOM MeC-
e 6ea npensapuTensHOro NMCEMEHHOND COMMAacKuA PeaakLnm.

® Paavo”, 1924 —2007. BocnpowaseaeHne MaTepuanos xypHana «Paaumos,
WX KOMMEDHECKOE WCTIoNB30BaHKE B NIDBOM BUAE, NONHOCTHIO MKW YACTHYHO,
NOMYCKABTCA TONLKO C NUCLMEHHOTO PaspeLleHns penakuUmi.

OTneqammsOOO W0 Meaua-Mpecca=, 127137, Mockea, yn. «Mpaeat»,

A 24, crp. 1. 3ax. 63138,

KoMnuloTepHan cetk pepakuww xypHana «Pagwor
HaxoOuTCA MO 3aLUMTON aHTMBMPYCHOW nporpamMmel
DrWEB W. Janunoea.

I TexHuqeckas nogaepxka 000 «Canfl» (CankT-Netep-
J Gyprexan aHTwBMpycHan nabGopatopus M. danunosa).

http://www.drweb.ru Ten.: (812) 294-6408
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€[aBHO CTapenemMy 4ieHy peakonnervy xypHana
"Panua” Anexcanapy fleonrsesnyy Mc
wvcnonHmnock 90 net, NATLAECAT M3 KOTOPbLIX OH oTHan 6e3-
3aBETHOMY CNYXEHUIO XypHany “Panuo”.

HecMoTps Ha NouTeHHBIN BoapacT, AnekcaHap JleoHTse-
BUY aKTMBHO y4acTeyer B peboTe penakumoHHOK Konnerm
XKYpHana, BO3masnNfaeT pefakUMOHHYH NepBrHHYIO Oprasm-
3aumio Coto3a xypHanucTos MoCKBLt.

A npuiuen oH B peaakumio B okTabpe ganekoro 1955 roaa,
yxe uMen Borarbin OneiT paboTsl B NEprUoaMHECcKOi NeHari.

Ero cnocobBHOCTH M ONbIT HE OCTaNMCE HE3aMEHEHHBIMK:
BCKope AnekcaHap JIeOHTHEBUY CTAHOBWTCH OTBETCTBEH-
HbIM CEKpETapeM, YEHOM PeaakuMOHHON KOMNErNKM, 1 ero
TANEHT OPraHu3aTopa PeaakLmMoHHOro NPOoLIececa, PenaxkTo-
pa M xypHanucTa packpuiBaeTcH B nonHoil Mepe. OH sacto
€30UT B KOMaHOMpPOBKW, BCTPEYAETCA C y4acTHMKaMWu pa-
OMOBLICTABOK W C pagmocnoptcMeHamu. Ha crpaHmuax
XypHana NOABNANTCH APKWE ONepkn O Nyuiunx pagmonobu-
TENAX-KOHCTPYKTOpax, o nobenax B pasnuyHbLIX COpeBHoBa-
HUAX HaLMX PaanmocnopTcMeHos. AnekcaHnp JleoHTsesuy
NPUHUMMEET aKTWBHOE Y4acTHe B OCBELLEHMW 3anycka nep-
BOro paavontobuTenscKoro criyTHUKa.

Kpome 3T0ro, OH BCTPEYEETCA © BUAHLIMK yHEHbIMM,
akapemMykamu 1 NepeaosrMkaMi NpovMasoacTea u nybmikyer
B XypHane cogepxarestHble WHTEPBLI0 C HUMK 1 OHEPKH,
KOTOpbIE OCTABNAIOT 3aMETHLIM Chen B ymax uutatenei
xypHana “Pagmo”.

OTBeTCcTBEHHLIM CekpeTaps — O4YeHb BaXHaA [OMX-
HOCTB, W C 3101 paboToi NleoHTuy, kak NMoBOBHO 30BYT €ro
B pepakuvm, Bnectawe cnpaenancs. OH MHOMo BHUMaHUA
YOENAn HayWvHaoLWmMM aBTopaM v MONoObIM penakTopam,
KOTOPKIE NPUXoamMm peboTaTte B xypHan. Yuun ux GepexHo-
MY OTHOLUEHUIO K CNOBY W Ha XMBLIX NPUMEPAX NoKasksisan,
KaK MankiMu CpeacTeaMu MoXHo aobutsca Bonbiuen Bbipa-
3UTENBEHOCTH M [OXOAYMBOCTH ONPEeLeneHHoro Marepuana.
AnekcaHapom flecHTLeBMYEM HanucaH paa Gpowwop, paso-
WenwMxcA HeManbiMK TUPaXaMU.

3acnyry A. J1. MCTMCNEBCKOrO Ha XyPHanuMCTCKOM Mo-
npuiLe orMeyeHsl roCyaapCTBEeHHLIMK Harpanamu, 3eaHuem
"3acmpkeHHbIN paboTHUK KyNsTypLl POCCUK™, MHOTWMW rpa-
MoTamu MuHUCTEpCTBa CBA3KM 1 OGopoHHoro obiuecTea.

AnexcaHpp JleoHTeeBuy AenaeT coboi NpekpacHbIn npu-
MEep NpenaHHOCTV XypHaNMCTCKOMy Aeny, CBoemMy Konnex-
TWBY, KOTOPbINA CTaN /1A HErO BTOPbIM POAHBIM AOMOM.

MNoaapasnsem Bac, Anexcanap JleonTeesny, c 106u-
neem, wenaem gobporo agoposess, Gnarononyws Ba-
WeH cemMbe M BCRYECKHMX Yenexor 8o scex Bawmx genax!
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NMPUCTABKA
K OCUUNNOIPA®Y
ans OUueHKH

KAYECTBA
YCUNMTUTENEWU

M. AKYJIHHMIER

N

a BpeMs, npouieniuee nocae nybau-
KallHH B AYPHaAr ONHCAHHA BEK-
TOPHOTO HHAHKATOPA HCIHHERHBIX
Henasennin (csm. «Pannos, 1977, Ne 6,
c. 42 44), aBTOpY HEDAHOKPATHO (IPH-
XOAHIOCH CABILIATE NOMKENAHHA O lede-
cooBpaInocTH HOCTPoiikH GechnasTposo-
FO CEJIEKTOPA HEAWHEHHOCTH B BHAE npi-
cragrl K ocuwanorpady. [o-swanmomy,
310 OOBACHAETCH TEM, HTO HCKAKEHHA
H NOMEXH, HCBHAWMHC HA 3IKpPaHe OCuUMA-
Jorpaga fpM KONTPOAC BHIXOAHOPO Ha-
PSRRI OGBMHBIM  CNOCOBUM, BU CTO
KpaT 3aMETHee Ha BEKTOpHOH nemne,
HOITOMY pa;lHO.QK)ﬁHT{‘JlI) noliyyaer Bo3-
MOAHOUTL odee rayBOKOro OCMbBICIeHHA
(PHIHUCCKHX npoileccor B ycHautene. Ha-
NOMHKM, 4TO CYTe fpHHuHna Gechuast-
pi)&!lﬁ CEWKIHH COCTABARIOILHX  HEAH-
HEANOCTH  JAKANHNACTCA B HENOCPENCT-
BUHHOM  BHMMTAHWH  BXOAHOMO CHrHana
yeuantesn HY w3 Buixonnoro.
[ipsHHuHIMAABHAA  CX€Ma NPHCT3BKN
nokasawa Ha pucykke. Ee ocHosoR fB-
ARETCA YCHAHTEAbHBIA KACKal Ha TPau3H-
ctopax pawoi cTpyktypw VI w V2. Ha
a3y NePBOTO K3 HHX ueped [eNHTedb
nanprxenns R7—RY nonaercs onHa fe-
CAT@H MacTh BHINOJHOTO HaNPSKEHHA re-
HUPATOPE CHIHAA0B 3BYROBOH YaCTOTH.
Ueped yies pery.ivpoBating aMIVIHTYAn
u dazw (3neventol RI, R2, R4, CI1--C4)
HANPAKEHHE 0T rewepaTopa focTynaer
TAKKE HA BXOA HCCHEAYEMOTO YCHJIMTES
MOHLHOCTH, a ueped peanctop RIU — Ha
BYOA YCHIAHTENH FOPN30HTASNBHOIO OTKAD-
uenns ayua ocumanorpada. Ha 6Gasy
HTOPOro TPAHINUCTOPA HEPed AEJHTEeNb
nanpskennss RSRE6RI3 nonaercs nbixof-
HOC HANPAMKEHHE YCHAHTENS MUULHOCTH,
BLIAC.IEHHOE Ha OC3ILIHAYKTHEHOM 3KBH-
saseHTe narpyaku R3. Peayaetupyownit
CHPEad  (npn  ONTHMaNBLHOH KOMOenca-
HHH HeAHHefHan CcoCTaBaARKLIAn Npo-
IWCAHICTO  depe3  YOWIHTERL  MOUHOCTH
CHrHana) cnpvactes ¢ peancropa RIS

40

B KOJANEKTOPHOH uens TpaniaHctopa V2 u
HOCTY[1aeT Ha BXOA YCHAHTENR BEPTHKA/b-
HOTO OTKAOHEHHR Ayua ocuuanorpada.

B npucTaBke npeayCMOTPeHa BO3MOX -
HOCTb. KOHTPONIA KaK HEHHBEPTHPYIOIUHX,
TaK H HHBEPTHPYIOLUHX YCHAHTENeH Moui-
HocTH. B uepsom cayuae nepexawuarenn

COOTBETCTBEHHO NEPEMEHHBIMH PEIICTO-
pamn RI w R5 (rpybo), R6 (Toumno), a
KOppeKuns 1o $ae — MnepesTIoyeHHem
ronaencatopos C/—C3 nepekawuartenem
S1 (rpy60) H HIMEHEHHEM EMKOCTH
KIMNE C4 (touwo).

PaboTocnoco6HUCTD  TPHCTABRH  (1P0-
BEPHIOT NOAKJAOHEHHEM ee yepe3 dadu-
KoppexTupyoiywo uens CI—CHR4 «
BHIXOAY TEHEPATOPA CHrHANOB 3BYKOBOR
yacTOTH (nepekdiouatens 352 8 Bepx-
HEM — 110 CXeMe — NOJ0KEHHH. BHYTPEH-
HAR PA3BEPTKa OCUMAJOrPaha BHKARIONE-
ua). Flpn 3ToM Ha 3Kpane ocumanorpaga
AOAKHO TNOABHTLCA  H3nGpamenne  3.1-
aunca. FlonGopom emrocTn Qasvkoppes-
THPYIOILER LEMH /AMIC NpespawianT 8
NPAMYIO NHHHIO, 3 H3IMEHEHHEM CONPOTHA-
newus peancropoe RS w R6 nubusawtes
TOro, uToOb OHA CTana BEPTHKAILIOH.
3atem NpucTasky Kaaubpyor — 3ambl-
KalDT  HAaKkOPOTKO BukakmaTesem  S3
peanctop RE. B pesyastare conporusie-
HHE BCPXHEro (N0 CXeme) naeua AeimMrenn
nanpamennn R7--RY ymewbwacTch Ha
0.5%,. H aHHHA Ha IKPaHe ocunaaorpada
HaKJAOHReTCR. Paidmep npoesuun  IToi
NHHHH Ha TOPH30HTaNb ONPEAENseT pas3-
Max pesybTHPYIOUEro CHrHaka, CooT-
BETCTRYIOLIErO KOMPHHUHEHTY FapMOnHK
0.5%. EcTecTBeHHD, 370 CHPHEBEIAHBO
TOALKO B TOM €AYyYae, echH B Pe3yabTH-
pywutem CcHruane Oyner npeofaaiarte
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S4 ycTaHasamsanT B NONOKEHHE. MOKA-
3aHHOE HA CXEME (CHrHan C BuIXOA3 YCH-
AHTENR NOCTYnaeT Ha Ga3y TPaH3HCTO-
pa V2), Bo BTOpoM — B BepxHee (N0 cxe-
Me) noJoXkenHe (CHrHal noctynaet Ha
6aay Tpan3ductopa Vi) STHM locTHraer-
cA anrefpanyeckoe CJAOMKEHWe HaNpHKe-
Hith, a BBieNeHHan TAKHM NYTEM HeJiH-
HeiHAR  COCTaBARIOUIAR  YCHAHBAETCH
tpanancropamu VI, V2. YpasuunaHue
HanpAKeHHA N0 aMNAKTYNE NOCTHTAeTCA
HAMEHEHHEM BXOAHOrO H BBIXOLHOrD Han-
PAKEHHIT  KOHTPOAHpYEMOTo YCHIHTENR

Kakan-Aubo onHa rapMonnka. B upotma:
HOM Cayuae OnIKHBaeMan NPHCTaBaa o
NO3ROANT OUEHHTE BHOCHMBIE NpoBepsie- ;
MBM YCHIHTENEM HUKAMKEHHR TONLKO Ka-
HYeCTREHHO.

BLUILViIWKh HOLAN

NPRCTABKH He OT.THYAeTCH OT OfncanHok
B YHOMAHYTON BHINE CTATHE.

¢. Apxanzeabckoe
Mockosckoi oba.

1980, Ne 4, c. 40
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Yutaronn, npucnaBIING B PORAKUNIO MOCKE NATL K3 WECTH
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CMOryT NpeToHgORETs HE8 OAMH M3 NPN3IOB.

YBaxaemMmbie uMTatenum u asTopbl XypHana!

Bnocne,qnee BpeMs B penak-
UMIO MHOTAA NPUXOAAT NMCbMA
C NpennoxeHusMit, Bpoae "H Tyt
paspaboran cxemky, onybnukyite
ee, NoOXanyncra, a eciv HYXHO
Kakoe-T0 onucaHue, HanuwuTe
ero camu...”. ABTopam noaoGHBIX
nucem NPUXOOUTCA Pas3bACHATD,
4TO BCE, 4TO NYONMKYEeTCA B Xyp-
Hane, HanMCaHo WUCKIMOYMTENbHO
paavonoburenamu—asTopamu
crarei. Pepakrop, CTpOro roeops,
He umeert npasa pnobaBuTs B cTa-
Tblo Hu cnoea “oTcebfTUHL",
a rem Gonee, nucark ee 3a aBTo-
pa. Bce, 4TO OH MOXeT caenarb, —
nurepatypHo obGpaGotarte npu-
chaHHbld matepuwan, ybparte xap-
rOHHbIE CMOBA U BLIPAXEHWUA, WC-
npaeuTb Mo COrMacoBaHWKD C as-
ToOpoM oOwKWbBKM U HETOYHOCTH
B ONWCAaHWM NpuHUMNAE AeUCTBUA
npubopa.

eM, KTo He cumTaet cebs no-

CTaTo4HO ONBITHLIM B HM3NOXe-
HUK MbICNIEi Ha Bymare nnn B Buae
Tekcra B KOMMsOTEPHOM daine,
MOXHO HANOMHWTL, 4TO "He Borwm
ropwky oGxurawT”. Muwurte, Kak
MOXere, a8 Mbl NpUBEAEM Hanu-
caHHoe B Hapnexawuvn sua. Mae-
Hoe, 4ToDObl NpuHUWMN OEeWCcTBUSN,
KOHCTpYKUMS 1 ocobeHHOCTU Ha-
naxuvBaHus npepnaraeMmoro ycr-
poncTBa ObIMM U3NOXEHH B MON-
HOM 0Oweme u TexHuHecku npa-
BUNEHO. Ypenute  BHUMaHue
W NpvYvHaM, KOTOpwe NpuBenu
K CO30aHWI0 3TOro ycTpoicTea,
a TaKxe pelynsratam ero ucnoita-
HUIA U OOCTUMHYTHIM Xapakrepuc-
TUKaM.

eKoTopLIe aBTOpLl OAOBONLHO

pe3KOo pearnpyroT Ha BoONpock
Y 3aMeYaHWs penakTopoB, CHUTaRA
WX NPUAUPKEMW UK CKPBITON hop-
MOiA oTKa3a B nybnvkaumun. 3to na-
neko He vak. Ecnu cTtateA He noa-
XoOauT Ans nyGnvkauuwv B Halwem
XypHane, mb coobwaem 06 atom
aBTOPY NPSMO WU B KpaT4auwuii
CTPOK. A BOT BONPOCH, BO3HUKLLUWE
y penaktopa, OyAyT 3apaeathb
W mMHOrMe yutatenn. B Ux nHTepe-
cax NoNy4uTh Ha HUX OTBETHI B CTa-
The. OTBETHI HYXHO MbICNEHHO an-
pecosartk UMEHHO Byaylum yurta-
Tensm, a HE pefaKkTopy.

ny4aeTtcs, asTopbl OTChUIAKT

OAWHAKOBLIE CTaTbM OAHOBpE-
MEHHO B HECKONLKO pas3Hbix n3na-
HuiA, BbIBAET, NPUCLINAKT CBOIK
CTaTbio, paHee onybNMKOBaHHYIO
B APYIrOM XYPHane wnn yxe Bbino-
XeHHy B UHTepHeTe, 4TO Npupas-
HMBaeTca K nybnukaumu. Mol pe-
LIUTENBHO NPOTUE NOA0OHOK Npak-
Tuk. OGHapyxumB Takoe, Mbl He-
MeONeHHO CHUMaem craTtbio ¢ ny6-
nUKauMu, a ecnu Aeno 3awnio pa-
neko (HanpuMmep, HOMep €O cTaTb-
en yxe B Tunorpadpuru), He Bomnna-
“MBaeM aBTOpy roHopap.

€eno 30eck BOBCE He B AeneHUK
'Ilusnaﬂuﬁ Ha "xopowme” U "nno-

xue". TpoCTo nosiBneHuWe oAHOK
M TOW e CTareu B pPasHbIX XypHa-
nax He AacT 41TaTesNMo HUKaKoi Ho-
BOW wHOpPMaUMK, ha K TOMY Xe
JIMWMT ero OAHOIN MNKW HECKONLKNX
Apyrux crtaren, koTopbsie Mornu Bbt
6T HanekataHsl Ha mecte "py6-
nen”.

€4t HU B KOEM Chny4Yae He waer

0 3anpete astopy nybnvko-
BaTbCA TaMm, rae oH xouer. Ho npu-
cnas Ham CTaTbio, AOXAUTECH, NO-
xanyhcra, ee nybnukaumu unw
oduunansHoOro oOvKasa, npexane
YeM oTchiaTth TOT Xe Mmarepuan
B ApYryl0 penakuuio. A ecnv 3To
yXe CAenaHo, HO ecTh Xenawwe
onybnvMkoBaTbCa M Y Hac, NpPUCH-
narTe ApyroM, SBHO U CYLLECTBEH-
HO OTIMYAILWMIACA (XenartensHo,
KOHEYHO, B Ny4ywyilo CTOPOHY) Ba-
PUAHT CTaThu.

€CKOJILKO CNOB O Temartuke

nybnvkaywii. NpuxoawTca no-
BTOPWTL, 4TO Mbl NyGnuKyem B OC-
HOBHOM  CTarbK, HanucaHHbie
v NPUCNaHHbIe B penakuuio pagno-
nbutenamu. K coxanenuio, va
BO3MOXHOCTL 33Ka3biBaTh CTaTkW
Ha onpenefieHHLIE TEMbI Crneuva-
nvcTam No KOHKPeTHEIM Bonpocam,
4TO CywecTBoBana B NpexHue ro-
Abl, CErofHs NpPakru4ecku cowna
Ha HeT. HUKTO He CTPeMUTCH NOBO-
ovTts no Bceobero ceeaeHus
"HOY-Xay" ¥ KOMMEpHeCKUe TalHbt,
OrpaHUyYuBanch B NyNlWeM crydae
nonypeknamHon  uvHdopmayven
0 NPOAYKLUWKW CBOEN (BUpMBbI.

eM, KTO XO4YeT BUAETk B XypHa-

ne Gonbwe MHTEPEeCHbIX CTa-
TEl Ha pa3Hble TEMbI, COBET TONb-
KO OAMH — MULIWUTE UX UKW uuTe
cpeau apy3ei U 3HaKkoMbIX Nioaen,
KOTOopble MOFyT ato cpenatb. Mei
rotoBel Ny6AMkOBarb BCE, UMEIo-
wee OTHOWEHWE K paguoTeXHUKe
v anekrpoHuke. Mcknvenus co-
CTaBnAKT NuwWkE ONUCAHWA YCT-
pONCTB, NOTEHLUWANbHO ONMAaCHLIX
AN\ XW3HW KM 3Q0pOBLA NKAENK.
Hanpumep, & paanene "[na Hayu-
HawwWwux" MBl HE neyartaeM craten
o npubopax ¢ GecrpaHcdopma-
TOPHBEIM MWTAHWEM OT CeTU WK
MCNONbL3YILIWMX BLICOKOE Hanps-
XeHue.

eobxoaumo

opOpMNEHHMI NPUCHINAEMBIX
B pepakumo martepwanocs. [pen-
NOYTUTENBHLIM Ha CeroaHs Bapu-
aHT WX QOCTaBKM — 3NEKTPOHHanA
no4Ta, 4TO He OTMEeHRAET, KOHEYHOD,
1 Apyrmux cnocoboe. Umeite B BU-
Ay, 4TO pefakuuvs NoArsepauT No-
ny4YeHWe cTaTtku, a8 npu BOIHWMKHO-
BeHMM BONpocoB obpaTuTtcs 3a
pasbLACHEHUAMU UMEHHO NO TOMY
anpecy (3NEeKTPOHHOMY UNK 06bI4-
HOMY), ¢ KOTOpOro GuiiM oTnpae-
NeHbl matepuvansl. Tak 4To 3arna-
AbIBAWTE B NOYTOBLIA SwWwmK. M He
3abbiBaiiTe, 4TO MHOrMEe MIoAU HO-
CAT OAWHEKOBLIE WMEHa (Hanpu-
mep, BukTtop), U Bo nabexanwme ny-

cKa3aTth 06

TaHWubl NOAMNWCLIBAWTE NMCbMA
W CTaTbu NONHBIMW UMEHEM, OTYE-
CTBOM 1 pamMuiven.,
TeKCT cTarteM W uMnmocrpaunm
K Hel (cxeMmbl, weprexu, PorTo-
CHUMKM)}, NpUCHINaeMuie B 3NeK-
TPOHHOM BUge, NOMKXHL HAX0AUTL-
cf B oTaenbHumx ¢annax. Ppar-
MEHTbI TEKCTAa HE CneAyer Bhiae-
NATL UBETOM, WPUGTOM N APYrUMU
cnocobamu. NepBoe, 4TO caenaer

pPenakTop, — yaAanut Bce "Wa3nu-
wecTtea”. Jdonyctumein ¢opmar
TekcroBux dannoe — .doc, .rtf

unn .ixt. He cnepyet sawwwars
dainel 0T M3MEHeHWW naponem
unu nobeim apyrum cnocoBom.
Pepaktop AOMXEeH UMEeTk BO3MOX-
HocTs paborarh € TEKCTOM.

paduyeckme marepuvans cne-

ayer npepoctaensth & ¢annax
ToYe4YHo-pacTposoro ¢opmMara
{.bmp, .tif). Qopmar .jpg Aonyc-
TUM TORbLKO AnS GHOTOCHUMKOB,
npuyY4emM OHUW AoNXHbl ObpITh CAena-
Hbl € pa3peleHueM He MeHee
300 nukc. Ha AwAm (Npu paame-
pax 10x15 cM). Ecnv Ha cHUMOK
HaHeceHbl kakwe-nubo JononHU-
TeNbHbIE HaOMWUCKU W NUHUK, Crne-
AyeT NPUCNaTh U ero YUCTLIA Opu-
ruHan.

NA YepTexei neyvaTHbix nnar

Heob6Xx0AUMO ykasbiBaTh pas-
pelweHne, COOTBETCTBYIOLEE MaC-
wtaby 1:1. Mbl npuHMMaeEM Takxe
NPOEKTHl NeYaTHeIX NNart B popma-
Tax P-CAD 2000 v Sprint Layout.
Pa3speweHne rpaduyeckux dai-
NOB, cofepxawmx NpUHLMNWaNG-
HBIE CXEMbl, MOXeT ObiTe NobbiM.
BaxHo, 4T0Ou Obinuv obGecneqerbi
pa3bopyvBOCTL CXEMbl WU OOHO-
3HAYHOE YTEHWE HaaMMCen.

e 3abkiBaiTe ykazblBaTk Ha

cxemMax no3vuuoHHbie 060-
3HAYEHMA W HOMIHANLI BCEX,
6e3 WCKNIYEeHWs, BNEeMEHTOB.
OomxHa GbiTe 00603Ha4YeHa MoLy-
HOCTb BCEX PE3NCTOPOB U YKa3aHo
AONYCTUMOE HanpsxeHWe okcwua-
HbiX, @ TaKXe BhLiCOKOBONbTHBLIX
KOHAEeHcaTopoB. Tun nonynposoa-
HUKOBbIX NMPUOBOPOB M MUKPOCXEM
cnenyer AaBaTbk CO BCEMK ByKBeH-
HeIMU MHAEKcaMu. [laxe ecnu ane-
MEHT (HanpuMep, CBeTOOMOoA) ro-
autcs nwboi, ckaxute o6 3atom
B TEKCTEe CTaTbW, 8 Ha CXEME yKa-
KUTE KOHKPEeTHBIA TUn.

onbwas npocsba He npuvch-

naTb Marepvans B WHbX Gop-
martax, ocoGeHHO "3K30TU4ECKMX™
UMK penko ucnonb3yemeix. Mel,
B KOHLE KOHUOB, NPOYUTaEM Jio-
60i1 baiin, Ho Ha 310 Byner 3aTpa-
4eHO BpeMsA, KoTopoe ¢ Gonbuien
NoNL3oM Morno 6w GeiTh NOTpayde-
HO Ha Apyrve 3tansl NOAroToOBKW
cTatel K neyartu.

Xenaem scem TBOpHYECKUX
ycnexos B Hoeom rogy!

Pegakyns



WUSB — na cmeny USB

MoseneHne y komnbioTepos USB
nopTos pagukansHO W3MEHWNO ypo-
BEHb MX B3aWMOOEWCTBUMA ¢ nepude-
PUAHOKM annaparypoil — CylLeCTBEHHO
BO3pPOCHa CKOPOCTE 0BMEHa NaHHbLIMM,
NPaKTUHECKW OTNanM OrpaHUHeHus Ha
YUCNO NoAKMIoYaeMelx yeTpoicre. On-
HAKO 0aHa npabnema BCe Xe OCTanach,
MOCKOSMbKY MOAKMIOHEHWE WAET No Ka-
Bend — 310 NOPON co3paer onpege-
NeHHbie Heyno6cTBa NpUM KOMNOHOBKE
paboumx Mecr. A ckOpOCTb nepejaqu
AaHHbIX NO CyLlecTeywlKmM becnpo-
BOOHbIM  kaHanaM  (Bluetooth wu
AeroPort) cyuiecTBEHHO yCTynaeT Tem,
yTo ofecneqyvMBalOT CerofHa CUCTEMb,
wcnonbaywiuve kabens (USB, FireWire
800). Jaxe B caMoM GLICTPOM BapuaH-
Te cucreme AeroPort (Bepcua Extreme)
LOOCTUXKMa CKOpPOCTL A0 50 MGuT B ce-
KYHAOY, B TO BPEMS Kak y kKabernbHbix CUc-
TEM OHa NOYTK B AECATHL Pas3 BeILUE.

MNosbiWeHMEe CKOPOCTU CBA3KM C nNe-
pudepuitHbiMK ycTponcreammn obecne-
YMBAKDT CUCTEMBI, BENOMHEHHEIE MO HO-
BOMY CTaHAapTy, NOMyYWBLIEMY Ha3ea-
Hve WUSB (Wireless USB — Gecnpo-
BOAHLIA USB), kOTOpbiA, B npuHLMNE,
no3BoONseT JOCTUYL CKOpPOCTU Nepena-
yu 1 I6MT B cexkyHay. Cucrema Baavpy-
ETCH Ha CBEPXWMPOKONQNOCHON TEXHO-
noruv Nepenasy OaHHbIX NO CTaHaapTy
IEEE 802.15.3a, koropas noppasyMme-
BAET MCNONb30BaHME NOMOCH 4acToT
3,1...10,6 Iy Ha 6e3NMUEeH3UOHHOMN
QCHOBE.

OelcTByollan Bepcus cTaHgapra
WUSB cosmecTiMa € kabenbHbiM BeICO-
KOCKOPOCTHEIM BapyaHToM USB 1 nos-
Bonser noakmoLars no 127 nepude-
PUWAHEIX YCTPOMCTE 1 06eCcneyY T CKo-
POCTL NepeanaYM AaHHbix o 480 M6ut B
cexkyHay Npy paccTosHWKW A0 3 METPOB.
MNpu yBENMHEHUM PACCTORHWUSA COEOMHE-
HUA Mexay ycTpoicreamu Ao 10 mer-
POB CKOPOCTE CHkaeTch no 110 Méur
B CeKyHfy.

Funkamateur, 2006, 10, c. 1130

Mbxuit akkymynaTop

o

Onpepenenve "rMBkWIA” B HazBaHUU
3TOM 3aMeTKW He B3ATO B KasBblykW, NO-
TOMY 4T0 aKKyMYNATOP, O KOTOPOM UOeT
peyb, AercTeuTeEnsHO rubkuin. Ero pas-
paborann cneynanncTel  ANOHCKOR
durpmbi NEC. Takme akkyMynstopbl He-
o6x0anME AN8 Lenoro psoa ycTpoicTs,
KOTOpPLIE B NPOLECCE WCNONb3OBaAHMA
MOryT UCNBITbIBaTk MEXaHWUYECKWE BO3-
OEACTBUA HA U3rMG — SNEeKTPOHHLIE
WOEHTUPUKALMOHHBIE KapTel C paguo-
KaHanoM, kaptel € MUKpOCXeMamu,
“anekrpoHHas Gymara® v MHbie MUHUWA-
TIOPHbIE YCTPOWCTBa. B Hactoswee
BPEMS#A TAKWE YCTPOWCTBA NOMYHanT nu-
TaHWe OT BHELWHUX UCTOYHUKOB, HO no-
ABNIEHWE MMOKMX aKKyMYNAaTOPOB MOXET

pagvkanbHO M3MEeHWTL CUTyauuio Ha
phiHKe NOOO6HLIX YCTPOWCTE.

MTMBKMIH  aKKyMynaiTOp WCNONb3yer
NpoUeccs OKMCNERMA—BOCCTaHOBNE-
HWA B OPraHW4eckux paaukanax, KoTto-
peie npencTaBnaloT cobor rens. Ero m
DpYrve BXOOALWME B aKKYMYNSATOP WMH-
rPENVEHTH NMOMELLEIOT MEXAyY NiTeHKa-

mu. Cneuuwanucrtam dupmel NEC yaa-
NoCk AOBECTU TOMMHY aKKyMynaTopa
no 0,3 MM, KOTOPYIO He YAanoch Gw pe-
anW3oBarb, WCNONb3ya TPaOWLWOHHbIE
TexHonorun. Ha NnpMBoAMMOM pUCYHKE
rnoKasaHo, 4YTO TOHKOMNEHOYHas CTPYK-
Typa c reneebiM HanonHexwwem ceobon-
HO uarubaercs.

MNNoOTHOCTL 3HEPrUK B AaKKYMYNATOPE
Ha OpraHv4eckux pagukanax cocrasns-
eT OKOoNno 1 MUINKMBATTA B HaC Ha 0gMH
KBanpaTtHbid caHtumetp nnowann. OH
MMEET OYEHbL ManeHLKOEe BPEMA 3apsa-
k1 — npumepHo 30 cekyHn. Kpome To-
ro, Takoh akKyMynaTop He COLEPXMT, B
OTNUYME OT TPAAULMOHHBIX coBpaTbes,
TOKCHMYHEIX METannos (kanMui, CBUHEL,
W T. N.) U, cnepoeartensHo, 6e3onacex ¢
3KONOrMHECKON TOYKM 3PEHUA.

The Japan journal, 2006, May, p. 28

Cambiit "KOPOTKOBONHOBLIN"
nhasep

Bcio oBnacre ynerpaduonera npu-
HATO AEnUTE Ha "GauxHMIA™ ynbTpa-
duonet (anvHa sonHel 300...400 HMm)
7] "pansHUiR" yneTpaduoner
(200...300 Hm). CneunanucTsl U3 Hay4-
HO-Uccrnenosarensckori naboparopuu
ANOHCKOW kOpnopauvy NTT UarotToBunm
Ha OCHOBE HMTPMOa amomuuus (AIN)
NonynpoBOAHUKOBEIA nasep ¢ ONWHOKU
BOMHbLI 210 HM. CBEeT TakoW ANUHE BOS-
Hbl 0O CUX NOP NOMy4anu C NOMOLLBLIO
PTYTHBIX JTAMI U ra30BbiX TA3epoB, paa-
MEpbl KOTOPLIX OrpaHnYvBany npakTu-
4Yeckoe Ux npumMeHenne. Cambie "kKopoT-
KOBOJTHOBBIE™ NONYNPOBONHWUKOBLIE na-
3epbl U3roTaBnNMBany M3 HUTpUAa ran-
mvs (GaN). OHuM Mormu reHepuvposarb
ynbTpaduoneTosbIe Nyyu € ITMHOK BON-
Hbl 365 HM.

Pesynbrars paboT ANOHCKux creyma-
NMMCTOB MO3BONAKOT OXWAATH, H4TO NO-
ABATCH NMONYNPOBOAHVMKOBLIE NA3epHLIe
W3Ny4aTeny, nepekpbisarline BC 06-
nacte "pansHerq” ynerpaduonera. Cne-
NyeT 3aMeTuTh, Y4TO 3MeKTPOMAarHUTHoe
n3Ny4“eHWe € [ASIMHOW BONHBE KOpOYe
200 HM ("kOoCMU4ECKU™ ynbTpadroner)
WHTEHCUBHO NOrMOLLAETCA BO3OYXOM W
Marno NPUroaeH Ans NPaKTUHECKUX Npu-
MEHEHWM Ha 3emne.

Crenyet 3aMeTuTb, HTQ HEM MEHbLLE
ONWMHA BOMHB YNbTpadUonerosoro ma-
ny4eHus, TeM nyHwe ero obeazapackum-
Baolee OeNCTBME, 1 3aMeHa COBCEM
He 6e30MnacHbIX PTYTHLIX 1AM, UCNONb-
3YEMBIX ANA 3TUX UENEH, yXe MOXEer
Aats GonbWod NONoXUMTENbHBIW 3d-
¢dekT. Ho nosBneHwe Takux "KOpOTKO-
BOJTHOBLIX™ NONYNPOBOOHUKOBLIX Nase-
POB OYEHb BaXHO U ONA 3NekTPOHHbLIX
HaHOTEXHONOrMA, 8 TakxXe ONS MHOrmMx
OPYrux NPakTUYECKUX NpUMMEHEHUR. Ha-
npyYMep, WX UCNonbL30BaHWe NO3BOMUT
NoBLICKUTE eMkocTe DVD AMCKOB npu-
MEepPHOo B TP pasa.

The Japan journal, 2006, October, p. 28

LUwndposan dororpadus
pa3BMBaeTCH NO 3aKOHY
Mypa?

Hexkotopsie akcnepTsl Nonarator, 4To
pazentre UM poBex GOoTOKaMep NoOYKM-
HAETCH 3aK0HY, N0 KOTOPOMY Pa3BMBAET-
CA BCA TPAH3UCTOPHAn 3MEKTPOHMKA, T.e.
3akoHy lopaona Mypa. CornacHo 3Tou
IMNUPUHECKOW 3aBUCHMMOCTH  HUCHO
TPaH3uUCTOPOB Ha 4uNax ynBavBaercH
NpUMepPHO kaxasie 2 roaa.

IOns ¢oToannapatoB 3T0 03HAYAET,
npexae BCcero, yBeNMWYeHWe YUCna akTue-
HbIX 3MEMEeHTOB (NWKCEenei) CBeTonpu-
EMHOH MaTpyubl U o6beMa KapT NamaTu.
Yxe cerqac koMnaHun poroannaparypbt
OEMOHCTPUPYIOT  pa3pelleHve  no
16 Mnukc. Mo HekOTOPLIM AAHHLIM, KOM-
nasusa Canon cneayrolmMm WaroMm nnaxm-
pYeT Bbinyck 25-MeranykCensHoOW Kame-
phl. Henoseveckud rmas wmeer adpdex-
TMBHOE paspewieHve bonee 500 Mnukc. ,
4TO, MO MHEHWIO 3KCTIEPTOB, JAET Wrpo-
KWIA NpOCTOp NS AanbHewero passu-
™8 UMdpoebix GOTOANNAPATOB.

CeronHs GONLWMHCTBO UWGpPOBbLIX
annapatoB NO3BONSIOT 4OCTUrarb rmybu-
Hil LiBeTa Ao 24 6uT. B BICOKOKNACCHBLIX
xamepax 3T0T nokasarenb AOBeneH Ao
36 6uT. BepostHee ecero, B Byayluem
6ynyT Mcnonb3oeaTteCs 48 unn paxe
96 BMT, K TOMY Xe CYLLECTBYIOLLEE Npo-
rpammHoe obecneyeHre yxe NONLEPHKK-
BaeT 3T HopmMaThbi.

KoHeuto, ysenuyenwe paspellenms
ceHcopa matpuvubl U rnybuHbl LBeTa
NPUBOOMT K YBENMMHEHWIO pa3Mepa 3a-
nuceiBaemMoro ¢anna, no3toMy em-
KOCTb HOCWMTENERn MHGOPMALUMK TaKXe
Byner HenpepuLiBHO YBENYNMBATLCH CO-
rnacHo 3akoHy Mypa, nonarailoT aHanu-
TUKM.

Mo marepmwanam http://cnews.ru
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Mexaunam B Bungeokamep SONY

Mopsgok pa3bopku KOpnycos, y3noB
KacCceTonpueMHUKa U NOABMUXHOIO LWACCH

10. METPOMABJ/IOBCKHH, r. Taranpor

Mpoyecce! pa3bopku u cO60PKM KOPNYCOB, Y3/10B U LUacCH BULEO-
KaMep MOryT Bbi3BaTb 3aTPYAHEHUA [aXe Y JOBOJILHO ONbITHLIX pa-
Avomobureneil u MacTepoB. CBOUM OfNLITOM B PEMOHTE 3THUX CIIOX-
HbIX annaparoB 4EeNUTCH HaLW MOCTOSSHHBIM aBTOP CTarew no sMgeo-

MarHUTHOW TexHuKe.

B wypHane yxe 6bino pacckazaHo 06
ycTpoicTee euaeokamep SONY ¢ me-
xaHuamom B [1]. PaccMoTpum ero oco-
BenHocTy Gonee NogpobHO, HO ANs TOro,
4yTobbi 06ECneYnTb AOCTYN K MEeXaHWU3My,

Oeokamepsl B ONPeneneHHoi creneHv
OTNMHAIOTCH OgHAa OT APYroW, 4To oTpa-
XEHO U B ONMcaHmax NPOLIECCOB UX pas-
60opku B CEPBUCHBLIX pyKoBogcTBax. Mpw
nonHoi pasbopke suMpeokamep, B 3aBu-

O6miA nopspok pastopk BUOeoka-
mep nuHeliky TR311E—TRB45E npencras-
neH Ha puc. 2 (13 pasgena 2 cepsucHoro
nocobun). Ha3saHus 3TAnos, MOMELLEH-
HbIE B LUTPUXMYHKTUPHBLIE MPAMOYrOnbHW-
KW, 03HA4AI0T, HTO Ha 3TUX aTanax NopsaaoK
pazbopku MOXET BbiTh PAZNUYHLIM B 3aBU-
CUMOCTV OT MOZENM Kamephl. Mepeyucnim
ece atansl: 1 — neMoHTax yana nepeaHei
naseny B cbope; 2 — pasbopka npasoi 6o-
KOBWHbI KOpyca, 3 — yaaneHue yana Buao-
vckatens B cbope; 4 — CHATWE Y313 Kpbill-
KW MpaBoil GOKOBMHE KOPNYCa, NNartsl yr-
paenenuws CF-49, nanenu ynpasneHws
MF-8500 1 KK nnavkatopa pexvmos; 5 —
nemontax usetHoro XK ewpouckarens
B mopensx TR512E/TR730E; 6 — pastop-
ka 4“epHo-benoro svpovckatens (B oc-
TaneHblx mMogensx), 7 — ypaneHue Garta-
PeriHOro oTceka; B — CHATWE KpbILLKK Kac-
CEeToNpUEMHUKA; 9 — OemoHTax nesown

Heobxoaumo pasobparts camy kamepy.
Npouecc pastopku NUHENKKW Mogenew
SONY — CCD-TR501E—TR740E,
TRVI4E—TRV44E Guin onuvcad B [2].
B artoit cTathe npeacTasneHbl ocobeH-
. HOCTW npouecca pa3bopku BUOEOKa-
. mep ¢ BBl DGH-OE2A-R. B psp Takux
mopenei (PAL) BxoouT HECKONLKO NK-
HEEK, B KOTOpbIX annapaTsl o6beauHe-
Hbl O6LLMMKU CEPBMCHEIMU PYKOBOAOCT-
Bamy: TR311E/411E/412E/511E/512E/
B640E/730E/840E/845E; TR315E/415E/
425E/515E/516E/713E; TRV16E/36E/
43E/46E; TR3200E; TRV300E.

6okoBuHbLI Kopniyca; 10 — cHaTtue
BEPXHEI NaHenu ynpasnenus FK-8500,
KOTOpas 3akpernyieHa sallernkamu Ha
xaccetronpuwemHuke; 11 — pasbopka
yana obvektuea; 12 — ypaneHwe nnar
uMmnynecHoro npecbpazosBarens Ha-
npsoxkenus DD-105 v 6oxkoBOrO TEpPMU-
Hana BbIXOOHLIX pasbemos PJ-81; 13 —
cHATWe rnaeHoi nnatel VC-195 1 ne-
pepHer nnar SE-65 B mopensx TR-
640E/730E/840E/845E. Ha nepepHest
nnare HaxOoWTCH Y3es MarHWTOYyBCT-
BUTESbHbIX O3TYUKOB OTyCTmr"CTBE on-
peneneHvs MonoxeHus BUOEOKaMepb

NocnenHwe pEe MOOEny, BHELUHWA

OTHOCUTENBHO TNMOBEPXHOCTU 3emMiu.

BUA KOTOPBIX NokasaH Ha puc. 1 (a —
CCD-TR3200E, 6 — CCD-TRV300E),
cHabxeHbl OTOENEHLIMK CEPBUCHBIMK
PYKOBOOCTBAMW WU OTHOCHTCS K BbICLUEH
LueHoBoh kateropuu (Gonee 1000 ponn.
. CLUA). O6e Mooenyd UMeloT NpakTiHec-
KW OOWMHaK0BbLIE BO3MOXHOCTH K TEXHU-
HECKME XapakTepUCTHKK, TOMLKO MO-
pens T obopynoeaHa oTkUAHLIM
XK gvcnneem ¢ pasmepamu 3kpaHa
5x3,7 cm (pazpelueHne — 383x220 numk-
ceneil). Bupeokamepbl OcHaLEHbI
21-KpaTHLIMU WUPOKOYrONLHbIMK Ba-
proobbekTUsaMM C hOKYCHbIM PacCTo-
AHvem 3,9...81,9 M. OuameTtp peanbi

Mpu onyckanvu annapara obbekTMBOM
BHW3 3aMNMCL OCTAHABIMBAETCH.

Mocne BuINONHEHWMS NOCNEOHero
aTana MOXHO MpUCTYNatk K pa3bopke
W PEMOHTY MexaHuama. [ns obnerve-
HUA paboT pekomeHOyeTcA "TBOpHec-
KM®  UCNONb30BaTh  WUANKDCTPaLWUM
W ONMCaHWs 3Tanos pastopky NUHerKU
BUOEOKaMep B [2].

lNopanok pazbopky BugeoKkamep Nu-
Heilku TR-315E-TRV46E HesHauutenb-
HO OTNMHAETCH OT YKa3aHHOro BbilUe.
Paanuuyms kacaloTcA HyMepauum aranos
W Ha3BaHW NPUMEHEHHbLIX NNAT 1 Y3108
(rmasHas nnara — VC-215, nnara vm-

ON8 BHELWHWX HACAN0K — 52 MM.
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B mopensx nuHetikn TR311E—TRB45E
npMMeHeHbl 16-kpaTtHeie 0ObEeKTUBI, a N1-
Heviku TR315B—TRVABE — 18-kpaTHble.

Mpouenypsl pazbopkm BCEx paccMmar-
puBaeMbiX Mopenei WMeloT MHoro o6-
Wero, XOTA, KOHEeYHO, KOHKpEeTHBIE BM-

Puc. 2

CUMOCTW OT MOAENW, NPeaycMOTpeHo
10—12 3vanoe, U3 KOTOPLIX BNA Moae-
nen nuHeikn TRSD1E—TRV44E B [2]
pPaccMOTPEHO LWEeCTL. 30eck Takke Kpar-
Ko onuiiem pa3bopky BuilienepeYncneH-
HbIX NMHMHEEK.

NyNbCcHbIX Npeobpazosareneil Hanph-
wenus — DD-117 v T a.). OgHako gonon-
HUTENLHO MMEETCH aTan 14, onpenensio-
LM MOPRAOK AEMOHTaXa OTKMAHOro XK
avcnnes monenei cepun TRV. Ha npume-
pe Buoeokamepsl TRV-300E oH nokaszaH
Ha puc. 3. LudpamMn Ha HEM ykasaHbl
npouecchl: 1 — ypansior Yetwipe BuHTa 1,
nocne 4Yero CHUMaloT y3en Kpbilikvi npa-
B0 60KOBUHE KOpNyca 2; 2 — OTKMO4aIoT
OT NnaTtel YNPaeneHus pexumMaMi pasbe-
mel 3 (CNDO6), 4 (CNOOS) 1 rubkuii kaberns
5 (CNO02); 3 — ynansioT 4eTsipe BuHTa 6
u cHumMalot XK gucnner e cbope 7.

Onucanvve mexanuama B, cnocobGoB
ero pasbopkv U cOopkK, cepBUcHOrC 06-
CIMYy*WBaHWA 1 PEMOHTA HE BXOOMT B Cep-
BUCHBIE PYKOBOACTBa BWAeOkamep, a
0pOPMNEHD B BUOE OTHENBHON KHWMA [O-
sonsHO Gonbloro ofvema "8 mm Video
MECHANICAL ADJUSTMENT MANUAL
Vii". 3neck paccmoTpum Nopsaok pasbop-
KM MexaHW3ma B COKpalleHHoOM obbeme
¢ crions3oeaHvem marepuwanos (1, 2].

MexaHnam B cocTrouT ua Tpex OCHOBHBIX
6nokoB: yana kaccetonpwemHuka (CAS-
SETTE COMPARTMENT ASSEMBLY), no-
ABWXHOrO Wwaccu (LS CHASSIS ASSEMBLY)



(® Flexible board(control swilch block PS-8890)
CN002.14P

wenky (claw), nokasaHHyrd Ha pwc. 4,a;
oceobOXOAOT 3awenky A u B pemndepa
1; CHMMAaKOT CTOMOPHYK Wanby 2 c ocu
KaCCETOMPUEMHWKA W W3BNEKAIOT ero w3
nasa C Gopra nogsuxHoro waccu LS
{puc. 4,6). 3atem caBUraloT KacceTonpu-
EMHUK B Hanpasnenun ctpenku D, waene-
KaloT ero Hanpasnsoive 13 60pToB wWac-
cu LS v ynansioT kacceTonpueMHUK B Ha-
npasneHun cTpesku E.

Onepauuu YCTaHOBKW KacCeTonpuem-
HWKa AenawT B o6patHOM nopAOke.
Mpu aTOM HeobxooMmo yBeauTscs, NTO
NPAMONUHEHBIE YacTy NPYXKH 5 u 6 Ha-
XOOAATCA BHYTPM MexaHw3ama (puc. 4,8},
a sawenkm gemndepa 1 sapukcnpoBaHs!
B nasax waccw LS {puc. 4,r).

3arpsA3HEHHYI0 LLIETKY yana oumcTUTens
ronosok 830 (puc. 2 8 [1]) MOXHO M3BNeYs
OTAeNLHO, He CHUMas BECh y3en O4MCTU-
TENA, Ans Yyero HeoBxopUMO yaanuTL Co-
OTBETCTBYIOLIYIO CTONOPHYIO wWwaiby. I¢-
pexkTMBHaA OYMCTKA LUETKM OOCTUIaeTcs
06bINHOI CTMPKOR B ropAYei Boae Co CTu-
panbHbIM NOPOLLKOM. TulaTensHo NpoMbl-

W waccw wmexaHuama (MECHANISM
CHASSIS ASSEMBLY). HaumnHatoT pazbop-
KY C JEMOHTAXA y3/1a KACCETONPUEMHIKA.
MNpu 3TOM OPHEHTUPYIOTCA MO PHC. 4, rpe
uvppamu 060aHaveHbl (B ckobkax Okono
uMpp yKasaHb! NO3VLMW OeTanei v yanos
Ha pwc. 2 v B Tabn. crareu [1]): 1 (701) —
nemndep, obecnesmBaowmii NNaBHLIA Bbi-
6pOC KacceTsl; 2 — CTONopHan paspeaHan

[Puc.5] {Puc. 61

3

waisba; 3 (703) —
KaCCETONPHUEMHIK;
4 — noaBwxHOE
wacew LS; 5 (711)
— npaBasn npyxmHa
KacceTonpueMHu-
ka; 6 (704) — neBan
NpyXuHa Kacceto-
NPUEeMHMKA.
Mopraok  pe-

PeBOAAT KacceTo-
NPUEMHUK B BEpX-
Hee MONoXeHue,
ONA 4era HyxHO
NnoTAHYTE 33 3a-

TaA M npocyweHHan werka Gyner Hop-
ManbHO BBINOMHATE CBOK GYHKLMID MO
ONMCTKE FONOBOK.

IOna pemonTaxa BBIM poctarouHo Bbi-
BUHTUTL TpW BuHTa kperneHwn. Hdoctyn
K HAM oBecrnevuBaeTcn Yepes CoOTBeTCT-
BYIOWME OTBEPCTUA B HECYLLEM Laccw LU
(pwc. 4 8 [1]). B npakTuke pemoHTa wHOroa
B03HUKaeT HeobxoaumocTe pastopku BBI
B CBA3M C TYrMM XOA0M NPpY BRAWEHUM 13-
3a BbiCbiXaHWA CMa3ky WK NnonagaHwa
BHYTPb NMOCTOPOHHWUX MUKPOHACTIL] (MbUK
WU T. n.). Ha pue. 5—7 npeacrasneqHs BUabLH
BBI" chu3y, poTtopa v cTartopa Asvrarenn
3nexkTponpueona v EBI Ges peurarens
cooTeercTeeHHo. Undpamu Ha pucyHkax
yKasaHbl: 1 — uaeHTUdUKAUMOHHOE OT-
BEpPCTHE (Q0ONXHO COBNagaTe C COOTBETCT-
BYIOLMM OTBEpcTvEM 1 Ha BTYnKe 8); 2 —
BWHTLI KPENNEeHuA poTopa asurarens; 3 —

WIMHX3103Tug
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€e TOYHOE YINOBOE NONOXEHWE OTHOCW-
TENLHO Hecyleid ocw 9 peauom unu wr-
noi. TopueswiM kmo4oM AuameTtpom 1,5
MM OTMYCKAaKT CTONOPHBLIA BUHT 7, Nocne
4ero ynansior 8Tynky 8 ¢ ocv 9. U HakoHeu
W3BnekawT BepxHui uwnuepp BBr w3
oboim nopwmnnHukoe. MNpy o4eHb Tyron
nocagke BYYNOK Ha OCU HeoBxoaumo
B3ATE OAHOW pykoit ctatop BBl v ynapa-
MW MONOTOMKa B APYroW pyke no topuy

|Puc. 8

(Tesion Regulator
Band Assy

S

Arm Assy |

@ TG-1 Arm Assy

(DTension Spring
(TG-1)

Puc. 9

poTtop peurarens BBI; 4 — kaGene nBu-
rarens anexTtponpueona BBl 5 — cra-
TOp Asurarens; 6 — "nevarHan” karyluka
AaTyMka CKOpOCTWM Bpawenus BB 7 —
WNWL CTOMOPHOrO BWMHTA Kpernesws
BTynKu 8; B — BTynka kpenneHwa potopa
pBurarens; 9 — Hecywasn ock.

Paabopky BBl HaywHaoT ¢ yoaneHws
KpEenexHbiX BUHTOB 2, NOCNe Yere CHUMa-
o1 potop 3. 3avem, BoBUHTUE TPU Kpe-
NexHbix BUHTA, ynansoT ctatop 5. MNepen
CHATHEM BTYNKK 8 Heob6Xx0oMMo OTMETUTE

ocK 9 4epes KOXaHyI0 NPoKNaSKY BuibuTe
y3en BEpxXHero uMinHapa.

Mocne ypaneHua neinv v 3arpAsHeHui
M3 BHYTPEHHWUX MONOCTeli BepxHero
u HwkHero uwnuHapoe BBl seopsar He-
BoMbLIce KONWYMECTBO XOpOoLUei CMasku
B MNOALWMHUKN 1 YCTAHABNMBAIOT BEPXHWIA
uMNUHOP Ha MmecTto. CMaskok MOXEeT Cry-
XWUTb YACOBOE UM CUHTETUHECKOE MaCcno.

C6opky BBl npoeogsaT B o6parHomM no-
paake. PoTop asvrarens ycraHaBNvBaroT
B MONOXEeHWE, NPY KOTOPOM uaeHTuduka-

UMOHHbIe OTBEPCTMA 1 Ha Hem 1 BTynke 8
COBMafaioT.

MNopsuxioe waccu LS pemonmvpyior,
PYKOBOACTBYACh MO3MLMSMM Ha puc. 8.
Pasbopky HAYMHAKT C OTKMOYEHMA MNBKo~
ro kabens 1 (762) FP-221 ot gepxarens
{flexibie board holder). 3arem ypansioT
CTONOPHYIO Waiby 2, BUHTHI 3 1 BbiHKUMa-
10T NoaevxHoe waccw LS 4 (792) u3 wac-
cu MexaHuama 5. MNpu ycraHoBke waccwm
LS obparHo HeobxoOuMo BCTABUTH UMM
niacTMHel Perynatopa HataxeHua 6
8 NPopeskb Ha LWACCH, a OCh Y3/1a IKCLEHT-
puxa TG-1 Cam shaft — B nnactuHy pery-
NATOPA HATSKEHUA 6, 4TO BO3MOXHO Npu
Haxatum cToiikn TG-1 Arm Assy B Hanpas-
nexwn croiiku TG-2. B coBpaHHomM Buae
pobitar akcueHTpuka TG-1 He pomkeH ceo-
60OHO Ka4aTLCA.

B npouecce 3kcnnyartaumm Buaeoka-
MEp HEPEOKO BO3HWKAET HapylUeHWe Mno-
CTOAHCTBAa CKOPOCTW MPOTSIXKW NEeHTH,
BLI3BAHHOE 3arpA3HEHWEM UMW OTKIenBa-
HUEM ETPOBOM NONOCKW NEHTOYHOTO
TopMo3a yana o6parHOro HaTAXeHUA no-
AAoWero nopkarywHuka. 3ToT y3en ae-
MOHTUPYIOT, OPUEHTUPYACE Ha puc. 9.
CHavana ypansioT NpyxuHy yana Hatsxe-
Hua 1 (787). Batem, npegsapuTensHO OT-
METWUB WUIMON NONOXEeHWe Nepeoro Hako-
HEYHWKA NEHTOYHOro TopMo3a 3 (tension
regulator adjustment blok) Ha nnactuHe
RVS arm 10 v yoanme BUHT 2, CHUMaIOT
HaKOHEYHWK C NnactuHel. MNosepHyB xpa-
nosuk 6 B HanpaeneHuu cTpenku A, yna-
NAOT NEHTOYHLIM TOPMO3 C NOARIOLLETO
nogakarywHuka 5 (777). Npw atom Heobxo-
Bumo cobniopaTe OCTOPOXHOCTL, HTOBL!
HE NOMSATE DHEHE TOHKYI0 METANNWYECKYIO
nnacTuHy NeHTouHoro topmosa. Hanee
CHUMAIOT pbiyar 4 ¢ NOABUXHOMO LIACCH
LS ¥ BbIHUMAIOT U3 HEro BTYNKY BTOPOro
HaKOHEYHMKA KPEMNIEHWA NEHTOYHOTC TOp-
mo3a (puc. 8,a). U HakoHeu yoansior no-
[AK0WWIA NOAKaTYWHWK 5, ocBoGoaus Tpu
3aLlenkuy B ero BepxHeil 4actu.

Cobupalot noparowmii ysen 8 obpar-
HOM nopsake, obpaias BHUMaHwe Ha
cneaytowee. Henban ponyckate nonaga-
HMA CMa3ku Ha GETPOBYIO MONOCKY feH-
ToyHOTro Topmo3a. MNpu aakpenneHyu yana
perynaropa HaTtsixeHun hukCpoBaTh ero
BUHTOM HYXHO B paHee OTMEYEHHOM rno-
FIOXEHUW WU B NONOXEHUM MUHUMANEHO-
ro HatAxeHus. HeoBxooumo Tarke ybe-
OUTBECA, NTO 3aWenky nogxkaTylHuKa He
obnomab.

Yaen npuxuMHOrC ponuka v pomMara
ob6soaHoM cToMky TG-4 pasbupaioT B Co-
oteeTcTeuM C puc. 10. BHauane cHumMalor
NpyXuHy 1 € ynopa peiyara npuxima u 3a-
KPEennfioT ee B Boipe3e A waccy LS. 3a-
TEM BBIBUHYWBAIOT BUHT 2 W yAANAIOT BuK-
catop 3 yana TG-4. [lanee CHUMAIOT y3en
4 TG-4 Arm Biok Assy, yOansioT npyxuHy 5
n7 ;.:HMM&IDT y3en npuxuMHoro ponuka 6
(771).

Mepen cbopkoii, nposoavMoin B 06-
paTtHOM NopAAKe, BpaLlalolUecn ocu ya-
NOB MPWXWMHOTO ponuka, ponara TG-4
W COOTBETCTBYIOWME BTYNIKM CMAa3biBAIOT
rycToii CMa3koil {MOXHO CUIMKOHOBOIA),
a TaKkxe OYMLLAIT NOBEPXHOCTE NPYDKUM-
HOro ponuvka OpraHWYeckumM pacTeopuTe-
nem unm cnnpTom. MNpy HANMYUK BMAMMBIX
CNefoe U3HoGCa MNOBEepPXHOCTY PONUKA ero
XenarensHo OTWNMGMOBATE MENKON Hax-
Aa4HOIN BYMaroi, ucronbays PY4HYIO wam
BNEeKTPUHECKYID [Opent, 3axaB pPOonukK
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BUOEOKaMEPbl, M3BNEYb KACCETY MOXHO
BPYYHYIO. 3T0 Xe OTHOCKTCH U K paay He-
WCNPaBHOCTEA MEXaHUYeCKUX y3nos, Tak
KaK NPy MONOMKE WK NPOCKaNb3biBaHNK
3ybbeB LWecTepeH MexaHu3ma, a Takke
npv NONagaHsuu B HEro NOCTOPOHHWX
npeamMetoe obuivHan Npoueaypa BuIrpy3-
Ki KACCETH HEBO3MOXHA. B Takmx cnyyasx
HeoBXoaMMOo XOpPOoLWo NPeacTaBnaTL YCT-
poicTBo 1 cnocobbl paszbopku 1 cGopku
MexXaHu3ma.,

Mepen n3BneseHneM Kaccets Heobxo-
AUMO pa3obpaTk BUaeokamepy B COOTBET-
CTBUM C BbILUEONWUCAHHBIMK 3Tanamu. 3a-
TEM OT BHELUHEro MCTOMHMKa NOAAIT Ha-
npsxeHue 5 B Ha 3arpy3ouHblin apuratens
(Loading Motor) Tak, KaK 3To NoKas3aHo Ha
puc. 12. HanpsxeHne NopalT Ao Toro
MOMEHTa, NOKa HaNPaBNFIOLWNE CTOWKWU He
3aliMyT UCX0AHOE, NOKA3aHHoe Ha PUCYH-

Muide Base (T)

Block Assy

N

PG, 11| @stpercy)

Block Assy). [lanee,
yAanve Aga BuHTa 3,
CHUMAIOT y3en Ha-
NPaBnNsoLLEl peitkn
4 (757) v cTonopul 7
wn 8. Cbopky B 06-
paTHOM  Nopsifke
HYXHO flenath akky-
partHo, 4Tobbl He pe-
dopMupoBaTL Ha-
NPaenaioLLyio peiiky
¥ cTonopul. Henbas
ponyckaTe honana-
HUS CMA3KW U rpasn
Ha MOBEPXHOCTH Ha-
NpaBRsIoOWLNX CTOEK.

B noaxopawein onpaeke (ocb ¢ pe3uboil
¥ Waitbul ¢ 0O0OMX TOPLIOB pONWKa).

¥Yane! Hanpasnsiowmx ctoek S, T u Ha-
npaensiowein peiikn pasbupator, pykoBoa-
cTBysck puc. 11. Bravane ynansior cro-
nopsl 5 1 6, HanaBNMBaa Ha HUX B HANPaB-
nexvk crpenkm A 3ateMm CABUraloT Ha-
npasnalowme cToiku 1 (751) n 2 (752) no
cTpenkam B, noeopauvBalor ux onopbl T
1 S COOTBETCTBEHHO NO CTpenkam C v cHu-
maloT 3T yansl (Base T Block Assy, Base S

Mpn ycTaHoBKe WX
Y36l CABUraloT Ha UCXOAHLIE NO3uULMKM 0
nosug.ueum wenyka {"3aMKHyTCa" CToNopb
7 wn8).

Cnyyan OTka3oB BuMaeOKamep Heno-
CPEACTBEHHO BO BpeMS paboThl A0BONLHO
pacnpocTpaxeHtl. [pw 3ToM KacceTa ¢ 3a-
NPaBnNeHHON B MEXaHN3IM NEHTON OKasbl-
paeTcs 3abNOKWMPOBAHHOW W HE MOXeT
ObiTe M3BNEYEHA HaXATUEM Ha KHOMKY
"EJECT". B Tex cny4asx, KOraa Heucnpas-
HOCTb BO3HWKNA B SNEKTPOHHLIX Gnokax

ke, nonoxexwe. MMpu 3Tom Heobxopumo
NPWXUMaTE KPbILUKY KACCETONPUEMHMKA,
4TODObI OH NPEXAEBPEMEHHO He NOAHANCS.
Hanee nMHUETOM NpoBopayunBaloT 3ybua-
Teid naccuk npueoaa (Timing Belt) B Ha-
NpaBneHsun cTpenku A Ao cocTosHUA Nnon-
HOM 3anpaBku newTel B kaccety. Mocne
ATOro CHOBa NOAAIOT HANPAXEHWE MUTaHWS
Ha ABWraTenb 0 BLIABWKEHUS NOOBWKHO-
ro waccu LS B HanpaeneHnn CTpenkv
B v f0 NOAHATUR KAcCeTONPUEMHMKA.
Crepyer OTMETUTE, HTO MHOMME HEMC-
NPaBHOCTU MEXAHWHYECKOro xapakrepa
BO3HUKAIOT B LUACCK Mexanuama. Ero ycr-
poicTeo, cnocobel pasbopkn n cGopkw,
a Takxe nocneayowei icTupoBku bynyT
pPacCMOTPEHB B APYrx NyGrvkaumsx.
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1. Nerponasnosckmin 0. Bugeokameps!
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KacceTtHbim BUageoMmariutogpoHam
dopmara VHS — 30 ner

Mpobnembi U pewienus
B. CAMOXMUH, r. Mocksa

Cnenye'r OTMETHTEL, YTO B BUOEOMarHn-
TodoHax c¢opmara VHS cuctemsl
NTSC pns nopasneHus NoMex LBeTHOCTU
NPUMEHRAIOT HA3oBYI0 MaHUNYNALMIC CUr-
HanoB UBeTHOCTU Ana ofewx ronoBOK
B NPOTHMEBONONOXHBIX HanpaBneHuax
u rpebenvarsie GUNLTPE C NUHWER 3a-
D[EPXKU HA OAHY CTPOKY.

Y10 %e xacaeTcs norpewHocTei snex-
TPOMEXaHWKKW, NPUBOAALLMX K (Ha30BbiM

pax OHW elle pB3 CyMMMUPYIOTCH (CTPOKW
KaX0ro LBeTa) U YCPeaHAIOTCA ANA KOM-
neHcaunn audodepeHLnansHo-(ha30BbIX
MCKaXeHuin, B pesynkrare 4ero ocraercsa
no 144 cTpokn. Ho 310 HE TaK yX Mano, ec-
n¥ BCNOMHWTE O NONOCEe 4acToT Kanana
LIBETHOCTU, KOTOpPad 1R BUAEOMarHUTO-
doHoB VHS He npeBocxogut 1 MIy, yto
COOTB T paspeleHuo oxono 80 Te-
NEBU3NOHHBIX NUHWA (TBN).

s

Kanan 3anucu YM cuewanad Aprocmu
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NOB NONOCOBLIMU GUNETPEMW NPYU 3aMucK
N ux obpatHbiM NpeoGpa30BaHUAM NpY
BOCnpovasedesun. B pesynstate He Ha-
PYLIZETCA MCXOOHOE NepenneTeHne cnex-
TPOB COCTaBNAIOLNX B CUrHANE CUCTEMBI
SECAM. OoCTOMHCTEEMMW TaKOW CUCTEMBI
3aNMcK MOXHO Ha3BaTk ee NPOoCTOTY U A0-
BONbHO BLICOKOE KaYECTBO LUBETHOIO U30-
BGpaxeHun, NoYTK He YoTynatouiee BUQBO-
marHuTodposam PAL. OveenpHO, 4TO BU-
peosanucn SECAM v MESECAM neco-
BMECTUMbI NO LBETHOCTH.

Honrovrpawwue pexumel. Pvpma
JVC eoinycTuna pag BupeoMarHuTogoHos
€ ponrovrpaiciummn pexumamu LP n EP
CO CKOpPOCTAMM, BABOE U BTDOE MEHbLLM-
MM HOMWHANBLHOW SP COOTBETCTBEHHO.
Okazanocek, 4T0 KauyecTeo u3obpaxeHws
Ha ckopocTu EP nyvwe. JeiCTBUTENLHO,
B pexume LP (k= 0,75) He Tonbxo wupuHa
CTpONEK 3aMMCV yMEeHbLIaeTCs BOBOE,
HO M CMELLEIOTCA 30HbI 3aNUCAHHBIX CUr-
HANOB CTPONHOHM CUHXPOHU3AUMKM, APKOC-
TV W LIBETHOCTH B COCEAHUX AOPOXKAX, KaK
NOKa3aHo Ha puc. 23,a, 4To NpUBOAUT
K noTepe NpOCTPaHCTBEHHOW Koppens-
uvi. flpy BoCcNpon3BefeHUM TaKUX KacCeT
CO CKOpOCTLIO 3anucu LP ewe nonyyaerca
YOOBNETBOPUTENLHOE KavecTso w3obpa-
XEHWA, ECNM BPALLAIOLLMECH FTONOBKN TOM-
HO CneayT No CBOMM aopoxkam. Ho npu
npocMoTpe B pexumax CTOMN-KALP
W B MOMCKOBbIX YACTO TEPAETCA LIBET U no-
ABNAIOTCA CO0M CUHXPOHW3AaLWW PasBepT-
KW TEneBu3opa.

Ha puc. 23,6 BugHo, 4TO ponrourpaio-
wuii pexm EP (k = 0,5), Hecmotps Ha
YMEHbLUEHWE LUMPWUHBI AI0pOXeK A0 16 MKM,
BbIrOAHEE [1R BMOE03aNUCH, HEM DEXUM
LP, Tak kak COXpaHaeTCA KOppenaLma CuH-

Puc. 23

(2
w=l5

6)

a)

ownbkam B cUrHanax LUBeTHOCTW, TO Mpu
BOCNPOVM3BEAEHUA OHU KOMNEHCUPYIOTCA
cucTeMoi ¢a3oBoil aBTONOACTPOKKN Hac-
ToTE! (PATH), CpaBHMBAKOWEH BOCTPOU3-
BOOUMYIO HacToTy F, C kBapuoBaHHOU
4.433619 My » ynpaenaoLLen 4acToToi
rexeparopa curnana F, + (F./8), noctyna-
ouero Ha exop npeobpasosatens U1.
Ha ppyroii Bxop aToro npeo6pasoBarens
nocne ¢aloBoil pemMaHunynsauWMn NpUxo-
pmt curHan 40F,, dopmupyemslii u3 BoC-
NPOM3BOAMMOro CUrHanNa CTPOYHBbIX CUHX-
POUMNYNBCOB, T. €. COAePXalunii norpeLu-
HocTu. B pesyneTate Ha 06a Bxona npeob-
pasosarens U2 noctynaldT curHanst
C OOVHAKOBLIMW MOrPEeLHOCTAMA, KOTO-
pble B pa3HocTHoM curHane F,, koMneHcu-
PYIOTCA.

MoryT, KOHEYHO, BO3HWKHYTE BOMNPOCH!
no NoBofy BAvaHUA rpebenyatbix Gunet-
POB Ha YETKOCTL LIBETHOMD 1306paxeHns.
DeAcTBuTensHo, u3-3a CyMMWPOBaHWUA
NPAMOro U 334ePXaHHOro CUrHaN0B LBeT-
HOCTW YWUCNO PasNUyalOLUMXCR LBETHBIX
CTPOK B BMAMMOM Pacipe yMeHbllaeTch
BaBoe, T e. nna ¢opmara VHS cucremsl
PAL Gypet no 288 "kpacHbiX™ U "CUHMX"
cTpok. MNMpu aekopupoBasvn B TENeBN3o-

PaccmoTpesHan CucTema nomexono-
HWKEHWA B CurHanax useTHocTH 3ddex-
TUBHA, DOBONLHO CNOXHA, HO HENPUMEHN-
Ma ANA BuaeocurHanos cuctemol SECAM.
B cBA3u ¢ atum npu paboTe ¢ nocnegHUMK
oHa GnoxupyercA. Bupeomarsntodowbl
dopmara VHS cuctemst PAL, paSotaio-
wwme B cucteme SECAM c 3abnokupoBa-
HOIM CUCTEMOIR NOMEXONOHWXEHUN, NONy-
4unu Haasatwe MESECAM. K coxanexmio,
WUMEHHO Takue BUOeoMarHMTogOHbl 3a-
XBATWM HaLL PbIHOK, XOTH Ka4ecTBo u306-
paXEeHUA y HUX M3-3a NOMEX B CUrHanax
UBETHOCTM nocpeacTeeHHoe. [opaspo
nyuie uaobpaxeHve NoNy4aeTcA B BU-
neomaruutocdorax dupmel JVC, B KoTO-
pLIX NPeaycMOTPeHo NpenBapuTensHoe
TpaHckoaupoearsmne curHance SECAM
8 PAL, wnu B BUABOMArHUTOhOHAX, UMEIO-
iMX OTAenbHLIA Kanan ueeTHocTn SECAM.

CipyxTypHan cxema kaHana 3anvcu
CUrHanNOB LBETHOCTM cucTembl SECAM,
paspabotaHHan B dupme JVC v cTaHaap-
TW30BaHHaA MeXAyHapOaHOI 3NnekTpo-
TexHuyeckoi komuccueid (M3K), npen-
cTaBneda Ha puc. 22. Ha Hem BUAHO, 4TO
NPOLECcC NepeHoca CUrHaNoB € NoAHecy-
wux useTHocTM SECAM Ha HOBbie 3Have-
HWS B OCHOBHOM CBOOMTCA K QeNeHuio Ya-
CTOTbl Ha YeTwpe U K GuneTpauun curHa-

XPOHM3WUPYIOLLEH COCTaBnaiowLei BoCnpo-
N3BOOVMMOro BUOEOCUrHana. HYro xe kaca-
€TCA KOppensuvMu CWMrHanosB LIBEeTHOCTH,
TO ee AnA cuctembl PAL TOXe MOXHO
Tk, 334€pXas NMHWER 330epXKn
Ha oaHy CTpoky (64 MKC) BUOEoCUrHan npu
3aNUcK ONA OAHOW M3 BUOEONONOBOK MW
npuaae epawenHre BLU g BBl B npotueo-
NOAOXHOM Hanpaenexun (k = -0,5).
BupeomardHutodons: S-VHS Hi-Fi,
D-VHS n DD-VHS. Opepxas TpyAHyIo no-
G6eay B 6uTse dhopmaroe, pupma JVCu co-
YY4ACTHUKM CO34awuA Bugeomartutodo-
HoB VHS He MornuM noyveaTe Ha naepax,
TaKk KaKk wM NpPoOTUBOCTOANKM COOTEeYecT-
BeHHMKW BO rmase ¢ ¢pupmoin SONY. Onn
npogeuranv c¢opmar VIDEO 8, o6ecne4m-
BaIOLLMA NPK CYLLECTBEHHO MEHBLUMX Mac-
ce u rabapuTax HEeMHOrO nyyLine napame-
Tpbl, Yem VHS. Heobxogumo Geuno panum-
KanbHO yNYHLWaTE OCHOBHBIE MOKa3aTenu
dopmara VHS, OCHOBHbIM M3 KOTOPbIX
CheayeT Ha3BaTb KA4ECTBO LIBETHOIo M30-
Gpaxenun. Ero o6LeKTUBHLIM KpUTEPUEM
MOXHO YKa3aTb YeTKOCTb, 3aBUCALLYIO
B Nepeyld o4epeab 0T NONoCk! Nponycka-
HWA KBHANOB APKOCTU U UBeTHOCTK. B cen-
3u ¢ atum Guina nocraeneHa 3apaya yee-
NMMKUTL YETKOCTL 4epHo-6enoro naobpa-
»eHwna 0o 400 Ten, T. €. paclmpuTs NoNO-



Cy 4acToT KaHana spkocTu xoTR Bel po
5 Mly emecto 3 MINy B popmarte VHS. Pe-
3epBOB GbUIO HEMHOMO, U B NEPBYIC o4Ye-
pefb CTANM MHTEHCUGDULMPOBATL paspa-
BOTKM MarHUTHBIX NEHT C BLICOKO paspe-
WwaKLlen cnocobHOCTLIO U BUOEOTONOBOK
€ y3KuMu pabourMm 3a30pamMu U C MUHKU-
MasbHEIMW NOTEPAMU.

Paspeluarolan cnocobHOCTL MarHuT-
HbIX NEHT ONpenenseTca MUHUManbHOR
ANUHOA BONHBI 3@NUCK A, KOTOPYIO HA Hell
B BUOE pazfMYMMOi HaMarHW4eHHOCTK
NOMEHOB MOXHO 3apervcTpupoeats. Oxa
paBHa OTHOLIEHWIO CKOPOCTW 3anucu
(4,87 m/c B VHS) K MakCUManbHOW HacTo-
Te 3anucbiBaeMoro curHana. Kak yxe 6ui-
no otMmeqeno, NUTB nepen 3anMcbio pas-
[EeNAI0T Ha COCTaBNAOWME RPKOCTH
W LBETHOCTY C OrpaHuy{eHem Nonocsl Ya-
cToT go 3 Mru u Af/2 = 0,7 My cooTeeT-
CTBEHHO. [lanee B curHan ApkoCcTy BBOOAT
B4 npeabickaxeHus, 1 3aTem oH npeobpa-
3yeTcs B YM C OCHOBHON peBualmen Yac-
TOTh! (O[04 — OT YPOBHA BEPLUINH CUHXPO-
vMyneCcoB 0o ypoeHs Genoro) B Npegenax
3,8...4,8 Mru. BeeneHwve npensicKkaxeHui
NpY 3aNKCK 1 Mx NOCTeAYIOLLAR KOPPEKLMA
npv BOCMPOW3BELEHUN NO3BONSET yny4-
LT OTHOLIEHWE CUMHAN/LWIYM KaHana 3a-
MCY ¥ BOCNPOW3BEAEHWS B LIENOM, HO NpW-
BOAMT K UMMYNBLCHBIM BLIGPOCaEM MOOYNW-
PYIOLLEro CUrHaTa B MOMEHTBI KOHTPACTHBIX
nepexonoB Ha KAPTUHKE W Ha GpOoHTaxX M-
NMynLCOB CUHXpOHM3aumu. Moatomy non-
Hblit MHTepBan pesnauyin y YM curHana
apkocTn B popmare VHS orpanuyeH npe-
nenammn 3,4..5.4 My, a pna ero 3anmucun
TpebyeTcs MarHUTHaA NeHTa C paspeLuain-
wei cnocobHocTeio 4,87/5,4 = 0,9 mkm.

Ycnexw B COBEPLUEHCTBOBAHUN MUKDO-
AOMEHHLIX MArHWTHBIX NeHT No3BONUNU
YMEHbLUMTE YKa3aHHOe 3HaveHue [o
0.6 mMkm, noutn B 1,5 pasa yBennymTe rpa-
HWYHblE 4acToThl M Ans ¢opmara S-VHS
suibpare uHrepean OAM or 5,4 po 7 My,
BecbMma cylecTBeHHo, STO NpK 3TOM yaa-
noce yBenuwauntb Ha 2 o (26 %) otnavy
MarHUTHOM NeHTel Ha YacTote 7 My, Oeit-
CTBUTENbLHO, HYBCTBUTENBHOCTE MarHut-
HbiX FONOBOK TOXE YMEHbLIAEeTCs € YacTo-
TOW, @ NpW AMHE BOfHBL 3aNUCK, paBHOA
wwupuHe paboyero 3a3opa, u3-3a Tak Ha-
36LIBAEMbIX LLENEBLIX NOTEPL M BOBCE CTa-
HOBWTCA pasHoi Hymo. Moatomy 3a30p,
paBHbid y Buaeoronoeku VHS 0,3 Mkm,
NPULLAOCH YMEHBLWUTE A0 0,2 MKM 1 Haii-
TV ANA HEE HOBLIE KOHCTPYKTUBHBIE pelle-
HUA, TAK KaK 4yBCTBUTENbBHOCTL YMEHbLUA-
€eTCcA U NpU ymeHellesn 3asopa. B pe-
3ynsTate cnekTporpamma npeobpasosa-
HWA curHanoe npuobpena Bun, NpeacTas-
NEeHHbIA Ha puc. 24 (6e3 ucxoaHoro cnek-
Tpa MUTE, cM. puc. 17).

Bosnwkna ewe opHa npobnema. Cnex-
Tpb! HACTOT CUMHANOB APKOCTU U LUBETHOC-
T¥ Ha YacToTtax Bbilwe 3 MMMy NepexpuiBa-
loTcs. CnepoBatentHo, AnA ux pasgene-
HUSl HENb3R WCMNONL30BaTe GuUnLTPel HY
W nonocoeoi, kak B popmate VHS, a xe-
natenex rpebeHyaTuil GUNLTP, BIOENSIo-
wmrit {(kak Obl "Bbil@panbiBatlowmin®) N3
MUTB Tonbko curHan LIBETHOCTX U He 3a-
TparvBalowmii curHan spkoctu. Takue
$punbTPpbl Guink paspaboTaHbl ANA CUCTEM
NTSC wm PAL, HO He NONYYWNUCL AONA
SECAM. MoatoMy BUAEOMarHWTOGhOHOB
S-VHS cucrems SECAM He cyuiecTeyerT.

A Kak Xe NoCTynuau ¢ NpoaonLHON
aHanoroeoit GOHOrPaMMoii, KOTOpas Npu

HUW3KOI CKOPOCTU nNenTwl (23,39 mm/c)
NPocTo He MoxeT BuiTe Xopoweii, a 6e3
X0opoluero 3Byka TpyaHo Bbiio paccuntbl-
BaTb Ha NONYNAPHOCTL BUAEOMArHMTOgO-
HOB HoBOro ¢opmara? Mpobnema Guina
pewexa nytem seenenvs B BBl Bupeo-
marumTodoHoB S-VHS Hi-Fi pByx aonon-
HUTENLHBIX BPALAIOWMXCR MONOBOK W UC-
NoNbL30BaAHWA YaCTOTHOW MOOYNALMM Noa-
Hecywwmx yactot 1,3 w 1,7 My ans cre-
peo3Byka B OTHOCMTENLHO CBOGOAHOM
yyactke cnektpa mexay YM cursanamm
APKOCTW 1 uBeTHocTU. Kavecteo YM ¢o-
HOrPaMMbl NOAYHUNOCH XOPOLIWM (Nonoca
yactot — 20 MNu...20 klMy, oTHoLWeHWe Cur-
Han/uwym — 70 aB).

Pewenne nepeqncneHHsuix npobnem
3aHAND HECKONLKO NET, U NPe3eHTaLMA BU-
neomarnutogoHa popmara S-VHS cocto-
anace Toneko B 1986 r. HoBWHKOI B HeM
6uin 1 YETHIDEXKOHTaKTHLIA  pasbem
S-Video (mini-DIN 4) ans pasnensHbix Bu-
[E0CUIHANIOB APKOCTW WM LIBETHOCTH, HTO
NO3BONAND VX NEPEeNUCLIBaTL, He NoABep-
ran NorpeLHoCTAM EHIA, KOTH
BCeraa Bo3anmkalot npy pabote ¢ MUTB.

U

LLAACH CTUPAaIOLLAR ronoBKa, a 3anucs ABK
(B MMHYTax, Yacax v HOMEpax Kagpos)

NPOVCXOAMT Ha MPORONEHYIO ACPOXKY. Ta-

kue GyHKLUMKW HeoBxoouMBl ANR MOHTaxa

TeNeBU3NoHHLIX NporpamMm, Ho ocoboie

Tpeﬁonaunn npu 3TOM NPeaLRABNSIOTCA
K CTabWNbHOCTV CMHXPOHUBUPYIOLLEn CO-

CTABNAIOLIEA BOCNPOUSBOAUMOro curHana, *

Mpo6nema 6Gbina peweHa B Mopensx
¢ BCcTpoeHHbIM TBC (Time Base Corrector —
KOPPEKTOPOM BPEMEHHBIX OLWMBOK, Bhbi-
3BaHHbIX HecoeeplieHcTeoM JINM), nos-
BONRIOLLMX 3@MEHUTH NOPaxXeHHy1o oLumnb-
KamMu CuHXxpocmeck Ha o6pasuoryio.
B pesynsrare BupeomarumtogoHb S-VHS

Hi-Fi NnpoHukan Ha TeNeueHTpLl, ux cTann ;.
LWMPOKO MCNONL30BaTh U A0 CUX NOP NpKU-

MEHRIOT ANA YEPHOBOrO MOHTaXa.
CoBeplueHCTBOBAHME BUOEOMArHWUTO-

¢oHoB VHS npoponxanocek. Tak kak pac-

LUIMPEeHWEe NONOCK! HacToT KaHana nacbpa-

XEHWA NPUBOOMT K POCTY YPOBHA MNOMEX, - i

HeobxooumMo BbINC YBENWYUTE WM CurHan,
BOCNPOW3BOAWMEI C MaBrHUTHLIX IEHT, CO-

308Te ManoWwyMmAliMe nNpeaycuauTenu =

CUrHanose ¢ BMOEroNnoBOK 1 HOBLIE CUCTE-

flpeobpasobatiHeid CneKmp S-VHS

7 A 4bemnotme 54 7
01~62Ixly L R
] YM cueHan
] | Yemxocms 044 APKOCMU S-VHS
i 400 mbn =
| | A=0,69 MKM
I
13 17 \3byr Hi-Fi cmepeo £MIY
flpeolpasoBannbid cnexkmp VHS
U 3.6 48
Us | ygemuocme =
A YM cueHan
| Yemrocme Aprocmu VHS
| 240 mén
I /ﬁ =1,01 MKM
| 1 1 1 1 1 1 i 1 -
g i 2 3 4 5 6 7 8 9 fmiy
Ypoberb i
giﬂfgct Ypobeny Genoeo
B, 54 umMnynbcob L 8udeocuenana

Brnepeoie B POCCMW BUOEOMarHUTOGMOH
S-VHS 6bin nokasad dupmoit MATSUSHITA
B 1988 . Ha cemunape B HUK®W. C ypo-
BONBLCTBUEM MOXHO BCMOMHWUTE O CWNb-
HellweM BneYarneHun, KOTopoe Npon3een
Ha BCex BuaeomMarkmTocdoH PANASONIC
S-VHS, KapTuHKY ¢ KOTOPOro BOCNpOU3BOo-
Avn Ha MEeTPOBOM akpaxe npoektop CRT.
OnR cpaBHeHuA Takoe xe wnaobpaxeHue
nonyyanu ¢ BuaeomarHutogoHos VHS n U-
MATIC. KasecTeo naobpaxexunn ¢ annapa-
Ta S-VHS oka3anoce ropazgo nyyue, Yem
¢ annapara VHS, » He ycTynano KaptuHke
C nyqwero B T0 Bpems nonynpodeccuo-
HAaNBHOMO BUOEOMarH U-MATIC.

Komnarns MATSUSHITA yxe umena
ONLT NPOM3BOACTEa BUAEOMarHMTO(OHOB
¢ ¢yHkumamK Video Insert (sameHa ¢par-
MeHTa enaoeoaanucu), Audio Dubbing {ne-
pesanucb NpOoAONbHOR GOHOrPaMMbl)
¥ MOHTaXa C TOYHOCTHIO A0 Kaapa no aa-
pecHo-BpeMeHHomy kony (ABK). Ons pea-
NN3aLMK NEPBOA U3 HUX HYXHa Bpallalo-

Mbl LuymMonoHuwxenua, Ocobo akTyanbHbim
pelueHwe atux npobnem cTano ¢ nosene-
Huem B 1995 r unbpoBbX BUOEOKaMED
¢opmara mini-DV, 3anuckIBaloLLmX Ha Mar-
HWTHYIO NeHTy LWupuHoin 6,35 MM, u B
1997 r. NepebiX NpourpwiBateneii DVD —
NPeABECTHUKOB 3aKaTa 3phkl hopmata VHS.

NMpueepxeruam VHS npuinocs nepe-

X0OWTE B 8KTUBHYID OﬁOpOHY nog, HaTue-

KOM LUMPOBOI BUOE03aNnUCcK, MCNone3yn
HOBLIE, B TOM YUCNE U LMDPOBLIE, TEXHO-

noruun. Tak, B 1997 r. dmpmoin JVC Gein .

BbINyLWEeH Nepebil umudpoBoi BUAEOMar-
HUTOGMOH C 3anucLio Ha Kaccety VHS.
Ana aHanoroebix BUOEOMArHUTOGOHOB
vHxeHepamu komnanum Bbina coapana
adpdekTuBHan cuctTema B.E.S.T.
(Biconditional Equalised Signal Tracking).
NpenNBapuTENsHO TECTUPYIOLLAA MarHUT-
HYIO NIEHTY KaCcCeTbl ¥ yCTaHaBNMBaoLas
YPOBEHb 3aNMCH NO MaKCUMyMY OTAAHN.
BuiganwmMmncs pOCTKEHUAMW MOXHO
Haseatk TaKke pas3pabotkn GupMb

WIMHX3LO3ITME
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TOSHIBA, koTopas nepsoi Bol- |
nycTtuna suaeoMarHntogoHsl |
C KagpoBOil NamATeIc U CO
BCTPOEHHLIM B BBl yocunurenem
{puc. 25). Vicnonb3oBaHue ka-
LpPOBOA NamMAT¥ NO3BONMNO CO-
3parte BecbMa 3hdeKTUBHYIO
ITJl"'ll’.}TlE.‘!‘\.ﬂ)r NoOMEXONOHUXEHNA,
obecnednBaloiyio hUnsTpaLmIo
N0 pesynsTatam CpaBHeHUuA
npenbLayero U nocnenyowimx
KaOpoOB U NodaBneHue kaapo-
BOW PasHOCTW, ECNKM OHa UMeer
LUYMOBOIH xapaxrep

C navana HoBOro Bexka ¢wp-
Ma JVC seinyckaer kombuHupo-
EaHHble yCTpOWCTBA ANR BU-
Aeo3anucu, Hanpumep, S- |
VHS+HD w peyxkaccetHble S-
VHS+DV BuneomMarHuTodoHbl.
HameTunace TaKke TeHOEHLWA
COKpaLeHUs MOOenbHoro paga
aHanoroeelX BWOEOMarHuTogo-
HOB. TeM He MeHee NORBUNKUCH
HOBblE BUOEOMarHuTodoHbl S- |
VHS ¢ mMoHTaxHbIMU (yHKLMA-
MK, BCTpoeHHsiM TBC u TpaHe-
kopepom SECAM B PAL, no3eo-

NAIOLVM C BbICOKUM KaYeCTBOM
3anuMceiBate B craspapre PAL
nporpamMMebl TeneseLlaHus no
cucteme SECAM. Onsa Hux Gbi-
v paspaboTtaHbl pexum S-VHS
ET, obecneumnBalowinii mMakcu-
M&/IbHO BbICOKOE KaqecTBO
naobpaxeHua NpU 3anucum Ha
TUnoBy kaccery VHS xarero-
puv EHG, cuctema JVC
Programme Navigation ona ap-
XMBMPOBaHMA W COXpaHeHWA
B NamATH BuaeomarHutTodoHa

| Puc. 26

nHpopMaumn 0 copepXxaHun
10 kacceT C BO3MOXHOCTLIO
GoicTpOro pocrtyna K BoibpaH-
HOW nporpamMme, MHOrme cne-
UManbHble GyHKLMW W NOWCKOD-
Bble pexumbl. Ocobo cnepyer
OTMETHUTE BMD,EDMBI'HHTO(I)OHH
¢upMel JVC ¢ BBl koHCTpYXK-
uvn DD (Dynamic Drum). B Ta-
| Kux Mopensx, Hanpumep HR-
DD949, wameHAeTCA OpWeHTa-
ums BBl Tak (puc. 26), yTobu
BUOEOrONOBKU B NOWCKOBLIX
pPeXumax HE nepecexanu
CTPOMKU 3anucu mMarHuTHOR
NEeHTLlI 1 HE BO3HMKANKM 3HaKO~
Mble BCEM LUYMOBBLIE MONOCHI
| Ha nsobpaxeHun.

Mopsoas wroru, cneayer
OTMETUTL, Y4TO BUOEOMarHMTO-
¢oHbl VHS Gonee seTeepTH Be-
| Ka AOCTOWHO HECU 3HaMA TEX-
| HMYECKOro nporpecca B Haw
| 6bIT, 3aBOEBAB 3acNyXeHHoe
npu3HaHne MHOrMX MUWINTMOHOB
nons3oBartene#, 1, HasepHoe,
ewe aonro ByayT nonynfapHe-
| mu Gnarogaps NpocToTe B pa-
6oTe, OrpoMHOMY apxXuey BU-
peo3anvceid N HEBBLICOKUM Lie-
Ham. ITOro eLie ToNLKO npes-
cTout pobuTLCA annapartype
DVD, u4emy npenATCTByeT He-
NpeKkpawanLianca Gopuba
CTaHQapToB 3anucKu Ha OWCKOo-
Bbie HOCWUTEeNn K 3allnTel UX OT
NUPaTcKoro KONMMpPOBaHNA.

PeaarxTop — A. Mixadnos
rpagmra — 0. Anapees,
¢oTo — asTopa

YBAXAEMBbDIE YUTATENN!

HanoxenHsiM nnare-
MOM pepaKymMs XYypHanb
He Bbichinaer!

HeHbrn 3a uvHTEpecyoume
BaC XypHanbl HYXHO OTnpa-
BUTb MNEepeBogOM Ha pacuyer-

: HblA CHET.

(Tonyyarens:
3A0 "XypHan "Paauo”,

p/c 40702810438090103159
B MeuwaHckom OCBE Ne 7811

C6epbarHka Poccum OAO
r. Mockea,
k/c 30101810400000000225,
BUK 044525225,
MHH 7708023424.

MoutoBbIM UHAOEkKC OaHka
101000.

Ceityac B HanM4yMnm UMEKTCs cneayroLLMe XypHarb!

Fon Homep CrovmocTe CrommocTs odnoeze 8pa C nepecoinkon, pyb.

EbiNycKa | XypHana :::;::m pfrg. e Poccuio | B Benopyccuio % npyrg:“tfrpanhl
2002 3.9 22 pyb. 45,00 59,50 82,00
2003 1,312 24 pyb. 47,00 61,50 84,00
2004 2—12 31 pyb. 54,00 68,50 91,00
2005 1,312 35 py6. 58,00 72,50 95,00
2006 1—6 35 pyb. 58,00 72,50 985,00
| 2006 7—12 40 py6. 63,00 77.50 100,00
2007 ci 40 py6. 63.00 77,50 100,00

O6Ga3arensHO HanULuWTe,
3a Kakve XypHanb! Bbl nepe-
BOAMTE OEHbIM M YKaXuTte
CBOI TO4YHBIA NOYTOBLIA af-
pec € NO4YTOBbLIM MHOEKCOM.
Mocne TOro Kaxk pgeHbrn nNo-
CTYNAT HAa pacyeTHbIA CYeT,
Mbl OTTIPaBUM BaM XYPHAasbI.

B penakuum xypHana "Pa-
ano” MOxXHO npuobpecTu
XYpHanbl, NepeYncneHHble
B Tabnuuye.

Tenedon: (495) 207-77-28

Appec pepakuum:
107045, r. Mockea, Cenusep-
cTos nep., 10 (craHumsa meTpo
Cyxapesckas).

Yacwl patorei: ¢ 10.00 po|
17.00, 6e3 nepepbiBa.

B natHuuy — c 10.00 po
16.00.




AC "Sven HP-830B"
C ABYXMNONMOCHbIMU YM3Y4

P. AJIEKCEEB, r. ¥Yrnn« Sipocnasckos o6n.

B craTtbe onucara gopaboTka rpoMKOroBOpHTENiel AByXnoAOCHOMH
aKycTM4YeCKoH cucTemsbi. B pesynsTare BCTPOEHHbIE pasfenvrens-
Hble pUNbTPEI 3aMeHeHbl BHELUHUMMW aKTUBHBIMM, a8 rOSIOBKH rPOMKO-
rOBOPUTENEH CTanu PasfneneHro# HarpysKkoi AByXnonocHsix YM3Y,
paamewjeHHbIX a oThAensHomM Kopnyce ¢ 6noxkom nuranms. Bece gopa-
GOTKHM BHITONHEHb! C HCNONL30BAHWEM DEKOMEHAALMA M3 XypHanb-

Hbix cTarei u MHTepHera.

NOWCKaxX CPeacTs M cnocobGoB A0CTH-

XEHUA BbICOKOKAYECTBEHHONO 3BYKO-
BOCNPOW3BEOEHWA, PeKOMEHOYEMEIX B pa-
BUONIDEUTENBCKON NEpUOAMKE, MeHs 3auH-
TepecoBana CTarba Mpo BO3IBYXAEHWE au-
HaMUHECKOW TONOBKM OT MCTOWHWKE TOKa
[1]: B 3TOM CyHae CNexTp rapMOHUK KOpo4e
1 UX ypOBeHb Huke. Takcke aBTope! B 0630pe
YKa3LIBAKOT Ha NperMyLecTso paboTbl an-
HaMWHYeckol ronoekn coBmectHo ¢ UTYH
(MCTONHMK TOKA, YNpaBasieMbid Hanpaxe-
HUem); B apyroi ctarse [2] nokasaHo, kak
nepesecT 0BbMHbIA YM3Y—WHYH (uc-
TOMHUK HANPAXEHWA, yNpasnsemblii Hanps-
weHuem) B pexaam UTYH. [ins a1oro HyxHo

B kavectee ycunutens Boibpana M-
nopTHas Mukpocxema LM3886T, obnapato-
AR HennoxXumMKn ong mowHoro YM34 tex-
HUHECKMMW XapakKTepyucTukamu, npocTei-
LIaA CxeMa ee BKIDYeHWA B pexuve WTYH
nokazaHa Ha puc. 1. Takoi yeunutens pa-
BGorocnocobeH, HO Ha BbIXOAE 00bNHD Npu-
CYTCTBYET HEGONLLLOE NOCTOAHHOE HaNpPs-
weHune, obycnoBneHHoe MeHblueit rnybn-
Hoi O0C (npumep-
HO Ha 26 pB) no
CpaBHEHUIO C TUNOo-
BOW Cxemoi BKNIO-
yeHus [3]. Moatomy
A Hawen B WHTep-

OKNEWBAIOT HAaTypPanbHbiM  BOANOKOM
{MOXHO WCNONbL30BaTE OAXe OTOhefNbHbie
KyCKkM, knein — "MomenT™). Tlpy okoH4a-
TenoHoW cHopKe rpoMKoOroBOpUTENel No-
NEe3Ho 3aKpenuTe TaMm TabneTkn "aHTMmo-
nn”. flo nepyuMeTpy AMHaAMUYECKUX rano-

BOK HYXHO HaHeCTW CUNWKOHOBLIA Npo- |

3payHblil repmeTrk. Nocne BeiChXaHua OH
obecneunt HeoEX0AMMYID rEPMETUMHOCTL
v Byner ceoenbpa3stbiM aemMndepomM.

Wecxopa ua Toro, uto yeunurens—WTYH
ponmxeH BblTe HarpyxeH HenocpeacTBeH-
HO Ha AMHaMU4EeCKYI0 rONoBKY (B pazaenu-
TenbHbiX GUALTPaX rpPOMKOrOBOPUTENSA
npy ucnone3oBadum YM3Y4—WUTYH npo-
WUCXOOMT HeXenaTensHoe nepepacnpene-
neHwe ToKa), NPUWHATO peLseHne OTKA3aTb-
CR OT naccueHbiX ¢GunbTpoe. MNMoatomy
aNeMeHTsl KpOCCOBepa yaaneHel, a npo-
BOAA K AVHaMWYECKMM MONOBKamM npucoe-
OVMHEHb! K BUHTOBbLIM pasbemMam Ha 3agHei
CTeHKe rpoMKorosopurens. Ha puc. 4 no-
Ka3aHo ¢oTo rpomkorosoputens AC
“Sven HP-830B" ¢ akycTinseckvm kabenem
nocne Nepenenku.
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YMKa TOKA, CONPOTMBNEHWE KOTOPOro Bbl-
6GupatoT va pacyera 0,05...0,1 conpoTmMene-
HUA Harpyaku (YTo6bl He BbIN0 CywecTBeH-
HOMo NafeHWR MOLWHOCTHU) W COOTBETCTBY-
OWeR MOLHOCTI.

OCHOBOW [ONA SKCNEPUMEHTOB Crana
AC NpOMBILLNEHHOIO M3roTOBNEHWA "Sven
HP-830B". OHa Guina pononHeHa ABYMA
N3BeCTHBIMIK KOHCT{]YKIJ,%RMHI aKTUBHbIM
GUNLTPOM € MOCTORHHBIM CyMMapHbIM
ypoexeM, a Takxe YM34Y—WTYH Ha ocHo-
BE UHTErpasibHbLIX YCUNUTENEH.

Me, [Ae 3TOT HeNOCTATOK YCUNUTENs yCcTpa-
HEH OONONHEHWEM LENW CTONPOLEHTHOM
0O0C no nocrosHHoMy TOky. Ha pue. 3 no-
Ka3aH YepTeXx NeYaTHoN NNaTbl, BeiNONHEeH-
Hbll H2 OCHOBE KOHCTPYKUWW M3 TOFO Xe
ucToHHWKa [4].

Tenepb 0 popatotke AC ¢ y4eTom pe-
KoMeHaauwi B [5].

fMocne pazbopku AC BkneuealoT pac-
nopky (pewky, xenarensHo Gyxosyio) Mex-
Ay GOKOBLIMW CTeHKaMu Kopnyca. [anee
BCE CTEHKW KOpNyca, KpoMe nepenHen,
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B peaynstate nomcka BbICOKOKaYeCT-
BEHHOTO aKTMBHOrO ¢GunbTpa BuibpaH
¢dmneTp w3 [6] € NOCTORHHLIM YpPOBHEM
CYMMapHOro CUrHana v KpyTMaHoil cnaaa
12 pb wa okraBy. Yacrtotra pazneneHus
duneTpa Buibpasa 4,5 kI, NOCKoNLKY An-
Hamudeckan ronoeka BY umeer pesosaHc
BGnuan 1,2 kI [5]; cxema paspenvrens-
HOro hunkTpa NpUBENeHa Ha puc. 5.

Kak suaHo u3 rpagmka O4HX (puc. 6),
$asz0BLld CABUI CUrHANOB Ha BbIXOOe
duneTpa paser 180°, NOaTOMY AMHaMUYeC-
xme ronoexku BH n HY B rpomkorosoputene
cnegyeTr BKKYMTE NPOTHBOMA3HD (peyb
0 BHYTPEHHUX CO8AMHEHWAX C KNemMmMamu).

Yeprex nevarHoi Nnartol 3T0ro punst-
pa (nokazaH OOMH KaHan) NPMBELREH Ha
puc. 7. MNnarta BbiNONHEHa 13 GoNLrMpPo-
BaHHOTO cTeknoTekcronuTa. donsra co
CTOpPOHB! YCT2HOBKM QeTanei wcnoib3o-
BaHa B KA4YECTBE 9KpaHa, NoaToMy OTeep-
CTUR, HE OTMEYeHHLIe KpecTamu, chenyer
3eHKoBaTh (oTO Ha puc. B).

KoHpoeHcaTopbl B aKTUBHOM GunsTpe
O0MKHBl MMETL Manblidi TaHresc yrna no-
Teps, HopMupoeadHblil TKE, 1x HyxHO OTo-
Gparsb No 3Ha4eHWIo eMKoCTU (paabpoc He-
oBXx0AMMO CBECTU K MUHUMyMy — +1 %),
MOXHO MCNONBL30BaTHL, HANPUMED, KOHAEH-
caropil KCO, K73-16; Ho 7 BeiGpan K78-2.
Pesucropsl — MAT nnu apyrve nocTynHuie,
Taicke 0ToBpaHHLIe Mo CONPOTUBNEHNIO.

B kavectee OY MoXHO MCNONbL30BaTL
MuKpocxemsl LMB33, NES532 wnm ux aHa-
noru. CHauana Ha nnary ¢gunibrpa 6biim yc-
TaHOBneHsbl Mukpocxembl LMB33, Ho 3atem
3ameHetbl Ha OPA2604, oGecriedvBalowme
KO3pOUUNEHT HENMHERHBIX NCKaXeHWA
0,0003 %.

AKTUBHbIA (DUIETD BMECTE C YEThIpLMA
nonocoesiMu YM3Y pasmelleH B kopnyce
ot yeunutens "3nektporuka B1-017, B ko-
Topom Bece Gnoku ynaneHs, OCTaeneH
TONLKO CceTeBoi TpaHchopmaTop. Buibop
TaKOro peleHa 0BLACHASTCH TeM, YTO Ha-
NPAXeHVe BTOPUHHON 0BMOTKM nocne Bbl-

[iBa perynaTopa (0AWH CABOEHHbIA — B No-
noce HY, apyroii coBoeHHbI — B Nonoce
BY4). Mukpocxemy YM34 nyuiue nenonsso-
BaTh B U30NMPOBaHHOM Kopnyce LM3B886TF
(vmerHHO © vHaexcom F). B mukpocxeme
LM3B86T muHycoBan Lent NMTaHus coeam-
HEeHa ¢ KOpPNYCOM TernnooTBoaA.

B Gnoke NUTaHns MOLLHBIX MUKPOCXEM
XKeNaTensHO UCNONL30BaTL MOLLHBIEe ANO-
bl LLoTTKM {Ha COOTBETCTRYIOLIEE HaNpA-
¥eHue 1 Tok), Hanpumep, HFA15PBE0.

KoHpexcaTope! ¢pmnstpa 6noka nuTaHmna
XenarensHo HabpaTb CyMMapHOH EMKOCTLIO
He menee 30000 mk® Ha kaxawii kaHan.
Jhydwe vcnonb3oBate WMNOPTHBIE OKCWA-
HbIe KOHAEHCATOpbl C Manoi NapasvTHOW

MHOYKTUBHOCTLIO (Samsung,
i Jamicon,
Rubicon), k TOMy Xe 1MRopT-
HbIE UMEIOT MeHbLUve raba-
puTel. B Gnoke ycTasoBne-
HO 12 KOHOEeHcaTopoB
10000 mx®/50 B Jamicon
(N0 WeCTL B KaXOOM nne-
4e) Ha obuylo emkoCTb
120000 mk® (no 60000 mxD
B K2XO0M nneye).

B Ka4ecTsBe UCTO4HIKE K-
TaHWA axKTMBHOro ukTpa
UCTONL30BaH  OTAENLHBIA
BnoK NUTaHKA OT MarHUTOgO-

}

Y
40 Bbix. BY

+a “PappotexHuka MMN-2017,
B KOTOPOM €CTb BbiXOaQHOE

npsiMnenvn cocTaennet 2x30 B, B kopnyce
€CTb XOpOoLUWiA TennooTeon. Takke MOXHO
WCNONBE30BaTL KOPNyca CrapbiX ycuamure-
nei ¢ TpaHCHOPMaETOPOM NUTaHWA, Hanpw-
mep, “Bpwur”, "Bapk”, “Opuccein”. [na one-
PATUBHbIX PENYNUPOBOK TPOMKOCTI U TEM-
6pa MOXHO NPUMEHUTE UMEIOLLIMECH B He-
KOTOpbIX Mopensx (Hanpumep, "Bpur-
0017) AUCKPETHDbIE PErynsTopbl.

B 6noke yewmteneit B Ka4ecTse peryns-
TOPOB YPOBHA (rPOMKOCTW) NMPpUMEHEHDI
WMMNOPTHBIE CABOEHHLIE MNEepeMeHHble pe-
aucTopbl conpotvenenem 100 kOm. Ta-
kim 06pasom, crepecyCvnuTens WMeeT

Hanpsxexue 2x15 B, nocne
3amMeHbl B HEM BCEX OKCWO-
HbIX KOHAEHCATOPOB HOBbI- -
M. HO MOXHO MCNIONL30BATH
¥ GNOK MUTEHUA MUKDOCXeM
YM34, npeasapuTensHo no-
HU3MB €r0 HaNPXEeHUs ¢ No-
MOLLbI0 MHTErpasbHbiX CTa-
GMNN3aTOPOB  HanNpPRXeHWs
LM337 n LM317.

B pesynurare nopaboTtku
AC v pononHeHus ee neyx-
nonocHbiMu YM34 asyyaHue
W3MEHWNOCE  PaaUKansHo
B NyuWwyl0 CTopoHy: a6co-
RIOTHO MCHE3N1A NPOCTPAHCT-
BEHHaA "NpUBA3Ka” 3ByKa
KTONOBKaM — Ternepb KaxeT-
CR, 4TO B NOMELLEH (KOM-
HaTe) UrpaKT UHCTPYMEHTHI,
8 He Kakume-TO KONOHKW.
He onpaspanocs npeanono-
XeHue O NossneHwn “ryoe-
HUR" KM3-38 NNOXOro nem-
NpUPOBaHUA  AUHAMUNYEC-
kol ronoeky HY Ha yacToTe
pesonaHca, HaoGopor —
HW3KKME 4HYaCTOoTbl OTNUYaEeT
yeTknid, myboxuin bac.

Mpu cpaBHEHWW 3BYHaHR
nopaboranHoit AC 1 akTue-
HbIX MOHUTOPOB BRAKMXHEro
nona Creative "E-mu” (CTOMMOCTHIO OKONG
9 ThiC. pyD.) B Ka4eCTBE UCTOHHMKA CUrHaNa
MCNONb3oBanack 3BykoBasi kapta Creative
"Audigy 2 ZS" Ha pasHbix My3bIKANbHBX KOM-
MNO3VLUMAX C PaanmyHeiM BuTpeiTom mp3,
a Taoke komnakT-ouckn CD Audio. B peaynt-
Tare MHOMOKPaTHbLIX NPOoCnyLUMBaHWA BLLNO
3aMEYEHO, YTO BKTUBHBIE MOHMTOPLI YCTYNa-
10T AopaboTaHHLIM “Sven” He TONLKO Mo au-
HaMMKE, HO W NO DETANLHOCTH 3BYYaHWA.

Taxxe B npouecce paboTbl NpoOBEaeHb
CpaBHeHWs 3pysaHus popaboTtaHHoro
rPOMKOroBOpUTENa € HepopaboTaHHbIM
{OAWH rPOMKOTOBOPUTENE € BCTPOEHHLIM



GUNETPOM—KPOCCOBEPOM MOAKNIOHANCH
K OBbIMHOMY YCUNUTENIO), BCE Ha3BaHHbIe
B [5] HepocTaTkn 3ByYaHWn BO3BpAaLLA-
AKCb — MNORBNANAECHL CMTHOCTL B 3By4a-
HMW HU3KONacToTHOW oBnacTy CnekTpa.

B cnyyasx yCTaHOBKW TPOMKOrOBODW-
Tenei B yrnax KOMHETHI MOXET NORABUTLCA
3ameTHblIll Nnogbem AYX Ha YacToTe peso-
HaHca rpomkoroeoputeneid. B atom cny-
4ae MOXHO NPenIoXUTL NepPeBsecTH opa-
6GoraHHble rpoMkorosopuTeny B ohopm-
nexue EaKpb}TOFO TMnNa, yCTaHOBMB noaxo-
OAlWMe 3arnylukn B TpyObl ha3onHeepTo-
pa. MpoeepeHHan nonHas AOGPOTHOCTL
ronoeku HY (Q,, = 0,76) Gonee cooTeeTCT-
BYET 33KPLITOMY aKyCTMYeckoMmy O¢OopM-
neHwio npu pabore ¢ YM3Y € HU3KUM Bhl-
XOAHLIM CONPOTUBIIEHUEM.

O6uian croumocTb gopaboTky, He cYu-
TaA CTOMMOCTM YXe MMeBLUEroCs Kopryca
c 6nokom nNuTaHWA, COCTaBMUNa NPUMEPHO
1000 py6. 1 OKazanace MeHbLLE CTOMMOC-
TH KOMMIEKTa HOBbLIX 3aKa3HbIX MNaT onTv-
MU3MPOBaHHLIX GMNLTPOB ANA AaHHon AC
(1550 py6.).

Taky1l0 KOHCTRYKUMIO MOXHO PeKoMeH-
00BaTH PAOVONIOBUTENAM, XENALLWMM No-
JWHUTL OTNMYHBIA PESYNLTAT NP MaNbIX 3g-
Tparax, MCnonb3yA Kak PeLienT MoAepHuaa-
LM CTapbIX OTE4ECTBEHHBIX YCUNUTENESIA.

B kavecTBe WCXOOHOW MOXHO B3sTb
no4T™ NIOGYI0 UMNOPTHYIO ABYXNONOCHYHO
aKyCTUHECKYI0 CUCTEMY, B TOM YMCNe Top-
roesx mapok Sven, BBK, ocobenHo Tex, ko-
TOPLIE HE OTAMHAIOTCA OOCTOHMHBLIM 3ByHa-
Huem. 1A nepeaenky MOXHO pekoMeHno-
BaTk U oTeyecTeeHHble AC S-30.

Hanpumep, Bbun ncnbitaHbl HEQOPOT e
AC dwupm BBK, 10MAC, Radiotechnika
5-30, myneTuMeawitHbie Microlab Solo2,
M XOTR B 3TKX 3KCNEPUMEHTaxX YacToTa pas-
peneHuna Kpoccoeepa He Gelna onTUMU3K-
poBaHa, Npu NOAKNIOHEHUM K M3rOTOBNEH-
HOMY younuTenio apyriux AC Bce npeumy-
LWEeCTBa 3BYMaHWA COXPaHAIOTCH, Camoe
TTaBHDE — OTCYTCTBME "NMpVBR3KW™ 3ByKa
K FPOMKOTOBOPUTENAM.

NUTEPATYPA

1. Aneinos A., Ceipruo A, YnyuuieHve 3sy-
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svenB30s.narod.ru>.

6. AxTuBHLIA pazfenKTeNtHLIA OHUNETD O0A
aKycTWeckux cucTem: <www.PLATAN.ru/shem;/
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“PuUITPE € NOCTORHHBIM YPOBHEM " HE rapan-
THPYET DOBHYIO YaCTOTHYIO XapaKTepHCTHKY
CHCTEME!, NOCKONLKY HA OBLUYIO XapaKTepHc-
THUKY BIMAET M HEPABHOMEDHOCTE AYX nanyva-
Tenci. Mx anmaHune MOXET ObiTo MUHUMAZN-
POBEHO NPW YCNOBUM, HTO BUHaMUYECKMe ro-
NOBKH CIMEXHEX MONOC HE MMEIOT RBHLIX Crd-
BOB B AYX Ha NpOTAXEHWM ABYX OKTa8 3a Yac-

TOTOW paifenBHUA.

YM34 6e3 oOuwein oopaTHon
iCBﬂQH

Ii A. TPUIrOPBEB, r. Tomck

Onuceisaemsidi 8 ctatbe YM3Y ¢ nonessiMy TDaH3WCTOP3MH B Bbi-
XOQ4HOM Kackage NoCTPOEH AaBTOPOM B 3HAYMTEIbHOM CTENeHH  Ha OC-
HOBE CYOBEeKTHBHbIX OLEHOK W NPpegnoNTeHWA NPy NpoCcRyLIMBaHWN.
MpumeHeHWe NONeBsIX TPaH3IUCTOPOEB ¢ bonee nuHeAHbLIMKY XapaKkTe-
PHCTHKaMM NO3BOJSIMAO OTKa3arscs or obuwjed o6paTHOH CBA3H, He-
penKko CHUXaLWeNn ycToiumBocTs paboTel ycunurens npy Kom-
nnexcHoi Harpy3ke. CpaBHMMOE C CONPOTHBIEHHEM Harpy3Kkwv Bbi-
XOAHOE CONPOTHBAEHWEe, N0 MHEHMIO aBTopa, yny4Yywaer Kavyecrso
3ByKOBOCIPON3BEL4EHNURA ANHAMHYEeCKHMMH rPOMKOIOBOPUTENAMH.

PuCyHOK ne4arHo# nnaTtsi No3sonseTr cobpars ycunurTens ¢ pas-
NMYHBIMYM BapUaKHTaMy OBYXTaKTHOIMO BbIXOQHONO Kackaga ¥ pa3Hoi
MOLHOCTBI0. TPy NapannensHOM BK/TIOYEHMM B KaXqOM fnae4e geyx
MOLHbIX Tpan3ncropos HITACHI makcumanbHas MOWHOCTb MOXET
ObiTb pakTHYECKH yTPOEHA.

pennaraemelii YM34 noctpoen Gea
obuwen obpatHoi Cces3u. HeopHo-

NEHUN CTANW CXEMOTEXHMYECKUE pelue-
Hua YM3H, B koTtopbix nubo OOC orcyt-

KpPatHO, CpasHWMBas METOAOM NpOCny-
WWBAHWA Ka4yeCTBO Ppa3HblX TpaH3uc-
TOpHbIX YM34 ¢ OOC, npuxoaunocs 3a-
AYMBbIBATLCHA HAA TeMm, Kak ynyuqilinTb mx
cnocobHoCTs NepenaBatbt MNONHOCTHIO
cueHnyeckuin obpas, a nokanualauuio
WCTOMHWKOB COENars ecTecTBeHHEen.

creyeT, nmBo oHa mecTtHan. o mMoemy
MHEHWID, €CThk OBe rNaBHble NpPpUYMHBI
HapyLweHnA €CTeCTBEHHOCTU My3blKanb-
Horo obpasza. Bo-nepeblx, 3TO BHECEHUE
B CUrHan (Ga3oBbiX UCKEKEHWIA 1 pacLun-
peHue CcnexkTpa wuckaxeHwid B YM3Y
¢ O0OC — pnA nepena4v 3syka ap4e wim
MArde BaxeH GanaHc MexXay rapmoHu-

Pegaxtop — A. Coxanos,
rpachuxa — K0. Angpees, hoTo — aETOpa

Pe3ayneTarom NOWCKOB B 3TOM Hanpas-
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Kamu. Bo-BTOPLIX, KOHTPONL Hanpsxe-
MM NOABOOUMOTO K TPOMKOrOBOPUTENIO
CcUrHana npeacTaBnaeTrcR kak "Hacwu-
nve” Hah akyCTU4eCKONn CUCTEMOR.
Benb uanavansHO npu 3anucu ¢OHO-
rpaMm 3ByK BOCNPUHWUMAETCH KaK ypo-
BEHb NABNEHWA T. €. KaK MOLYHOCTb B WH-
TerpanbHOM ee ucuncneHnn. W cooreet-
CTBEHHO Npu BOChpow3eefeHun (GoHo-
rpamMM ycunutene o6s3aH NepepasBaTb
MOLHOCTL CUrHana, a He TONbLKO MIrHO-
BEHHbIE 3HA4YEHWA TOKa WNK Hanpsxe-
HuA. Py 3TOM YCNOBUW BHOCATCA MEHb-
LUME WCKaXEHWs B BbIXOOHOIW curHan,
4TO oveHb GnaronpuaTHO OTpaxaeTcA
Ha TOYHOCTW Nepepasn CLEHWYecKoro
obpa3a.

TexHuueckme napameTpsl CBOMX
YM34 a nepectan uamepaTe NATL Net
Ha3af, NOCKONLKY MNPWU MHOroKpaTHbIX

¥ NpOCNYWMBAHUAX yCunuTenei, uaro-

TaBNuBaemblx NOA 3aKas, HUKTO He OT-
hasan NpeonouTEHUA TEM WAM MHBIM
TEXHUYECKUM napameTpam. naBHblil
KpuUTepuii — CYGLEKTUMBHAA OuEeHKa
CBOWCTB KaX4oro ycunutens, a 1o, 4To
YCUMTENN MO 3TOMY KPUTEPUIO MOrYT
CYLWEeCTBEHHO pa3snu4yaTeCH, W3BecTHO,
noxanyn, scem! Tak BOT, C Yy4eTOM
Ccy6BEeKTUBHBIX OLeHOK cBoWcTE YM34
npeanaraeMeiil BaPUaHT OKaxeTca oT-
NINYHOW 3BMEHOI MHOMMM NPOMbILLINEH -
HelM  ycunuTensm. [loBTOpAemMocTb
KOHCTPYKLUMW NPOBEPEHa Ha YeTbipex
obpa3uax nongobHoro cTepeodoHU4ec-
KOro ycunurens.

TexHU4eCKUMM  xapakTepucTukamin
B o6uwenasecTHoM Habope aBTop He yB-
NeKaeTcs, NO3ITOMY BO3MOXHO NPUBECTH
NWLWb oYeHbL o6uwme nokasatenn YM34.

OcHoBHBIE
TEXHUYECKUE XapaKTepPUCTHUKH

MakcumManbHas  BbixogHas
MOWHOCTSL, BT,
HaHarpyske 40M ......... 110
Hawuarpy3ke 80m ......... 120
YyBCTEBMTENLHOCTL, B . . .. ... ... .. 0,7
Monoca pabounx HacToT Npw
HepasHoMepHocTn 3 ab,
7 U 20...200000

MakcumansHan MOLWHOCTE Ha Harpy3-
Ke conporueneHnem 4 OM NMMUTUPOBRa-
Ha YCTPOWCTBOM 3almThl NO TOKY.

Anf KOHTPONLHOIO NPOCAYLWMBAHWUA
€ 3TuUM yennutenem Geiin ncnone3osa-
Hbl NPOWUTPLIBATENL KOMMAKT-AUCKOB
DENON DVD 700 v akycTu4eckas Cvc-
Tema Monitor Audio Silver 81, B kOH-
TPONLHOM TPaKTe MCNONbL30OBaH YCUNU-
Tens ARCAM "Diva A-75S". Mpw BoC-
npousseneHun GOHOTPaMMbl C KOM-
nakT-gucka “TemHan cropoda fyHw™
(Pink Floyd) ¢anTomHbIA BEpTONeT Noa-
HAACA Ha METP Haf aKkyCTUHeCKOW Cuc-
TEMOW U NPOM3BOAMN NONET HaL HeW,
a He N3 ogHOro rpomkKOroBOPUTENS
B Apyroi, kak 870 obbMHO OGbiBaer
¢ GonbwKHCTBOM ycunutenen. CueHm-
4eckne W My3blKanoHble 06pasbl KOH-
LepTHBIX 3anuceill Takxe nepenanTcs
DOCTATOYHO ECTECTBEHHO.

O cxeme ycunurens

Cxema opHoro kasana YM34 noka-
3aHa Ha puc. 1. Bxonxoi kackan —
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andPepeHynanbHblii Ha TPaH3nCTopax
VT1, VTI5 u VT2, VT6 ¢ wucTouHMKaMu
crabunsHoro Toka Ha VT3, VT4, Oanee
chenyer  ycunutens  HanpaxeHus
¢ TpanwaucTopamu VT7, VT9, VT11
1 VT8, VT10, VT12, ocobeHHOCTb KOTO-
poOro COCTOUT B TOM, 4TO TPaH3NCTOPSI!
HE HacCbIWAKTCHS NPU MakKCUManbHONR
aMnnuType BeIXOOHON0 HanNpRXeduwua
Gnaropaps ouwonam VD3, VD4. B pexu-
Me aMNAUTYQHOrO OrPaHUyeHus No Ha-
NPAXEHUIO BBIXOQHOMO curHana tok Ga-
3bl TPAH3UCTOPOB YCUNWUTENA Hanpsxe-
wua VT7, VT9, VT11 u VT8, VT10, VvT12
orpasuymBaeTcs, u onu paboTaioT B pe-
XUMe, NCKNIYaKLLEM PEXWUM HAaCblLLe-
HUA. Tem cambiM obecnevyeHo oTCyTeT-
BUe 3aiepxKn BEIXOna w3 orpaHuyYeHmna
BbIXOOHOrO CUrHana no HanpaXxeHuio
nuTasns, Tpas3ucTopbl BKAIOYEHH na-
pannensHO ONA yBeNWYEeHWA Toka yn-
pasneHna 3arBopamn BLIXOOHBIX TpaH-
3UCTOPOB. 37O NO3BONWND MNONYYUTE
c Bbixoaa YM3Y4 Ha narpy3ke 8 OMm mak-
CUMaNbHYI0 aMNNUTYay, COOTBETCTBYIO-
wyw 30 B add. HemckaxeHHoro cuHy-
COMA@NnLHOro curHana 4acToToW [o
200 Iy {(MaxkcumanbHana YacToTa reHe-
patopa). C Bbixopa ycuauTens Hanps-
xeHna vepe3 penutens R15R17R18
nencTByeT curtan obpatHoil ceRam. Kak
BUOHO NO Cxeme, B yCUNUTEne nonHo-
CTBI0 OTCYTCTBYIOT KOPPEKTUpYIowme
KOHAEHCATOPbl. ITO CTAN0 BO3MOXHBIM
NOTOMY, YTO BbIXOOHOW Kackapn WCKNo-
4eH 13 uenu obpaTtHoi CBA3K M yCTORN-
4YMBOCTL YCUNUTENSA pe3Ko BO3pocna.
BuixopHoin kackan — 970 NOBTOPU-
TeNb HanpsXeHws, BHINONHEHHbIA Ha
KOMMNNEMEHTApHBIX NONEBLIX TPaH3WUC-
Topax ¢upmbl HITACHI. Ox otnuyaetcs
OO0WNHAKOBLIM BbIXOAHbIM COI’IDOTHB.I'IG'
HUEM U CMMMETPUYHLIMKU rapMoHnYec-
KM UCKaXEeHUAMK QNA CurkHana nono-
XUTENBHOMW N OTPULLATENLHOIN NONAPHO-
cTu. BonewurHCTBO Xe kKoMmnnemeHTap-

HbiX TPaH3UCTOPOB PasNUualnTCca no
MHOMUM, B TOM YUCNe U AUHEMUYECKNM
napamerpam. oaToMy B ycunurenax
6e3 obuieit OOC Bo3HMKAET BoipaxeH-
HaR aCUMMETPMA HEeNWHEWHOCTH, 0COo-
GEeHHO Ha BLICOKMX YacTOTax; Ha Cambix
HW3KWX OHa CBA3AHA C Pa3aNuyHbIMK Tep-
MOANHAMUYECKMMM CBOWCTBAMM TpaH-
3UCTOpPOB. HanpoTwB, OAHOTAKTHLIA
ycunuten obnapaeTr MoYTM pPaBHbLIM
CNEeKTPoM rapMmoHuk B obeux qacTax
aMnNINTYAHON XapakTepucTukn (ans Ha-
NPAXEHWA CcurHana oTpuuaTenbHOn
M NONOXUTENLHOW NMONAPHOCTLW), XOTA
YUCNEeHHOEe 3Ha4YeHue 3TOro napameTpa
3ayacTywo Gonee 1 % — W Npu 3TOM XO-
powee 3Byuyasue! B aToOM ycunuTene
MHOH NPUMEHEHD CXeMOTEexXHUYeckoe
pelieHue, Npu KOTOPOM B ABYXTAKTHOM
BbIXOQHOM Kackage B NOOOHA MOMEHT
Bpemenn pabotawT gBa TpaHsucTopa
pasHoii NPOBOAUMOCTH C OAMHAKOBBIM
TOKOM cToKa. OHO no3Bonuno cbNM3uTe
CNeKTPbl FapMOHUK ANR CWUIHaNOB Ha
PasHbiX yHacTKax aMniuTyOHOW Xapak-
TEePUCTUKKU, U DOCTUIHYTO 3To Ges Moc-
TOBOW CXeMbl Kackaga.

Ewe HemHOro o HemBHbIX Cy6BLek-
TUBHLIX NpeanoYTeHusax. Ycunutens
¢ obuieit OOC BOCNpUHUMAET peakTuB-
Hble BO3MYLWEHWA Harpy3ku, a Takxe
BHELIHWE AaKyCTUYecKkue BO3nencTBus
Ha NOABWXHYIO CUCTEMY TONOBKW TPOM-
KOroBOPUTENA, KOHTPONUPYA Hanpsxe-
HWe Ha Bbixoae. Ha npakTuke 3sykoBOC-
npov3eegexsne € Takum ycunurenem
HEPEenKo BbipaxaeTcs “nyCTbiM™ NPOCT-
PaHCTBOM 3BYKOBOW CLEHBbl MeXmy
rPOMKOrOBOPUTENAMU U €€ LIEHTPOM.
Bbin Nnpoeenex NPOCTO 9KCNEepUMEHT.
fMocnepoeatensHO ¢ rPOMKOroBOpUTE-
namm AC GeiNM BKNKOYEHL PE3UCTOPLI
CONPOTUBNEHUEM, NPUMEPHO pPaBHLIM
NONOBUHE MX UMNEepaHca, Noche Yero
npou3BoAMNOCH NpochylwmBasue
¢ ycunutenem npu obwein OOC Tex do-
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HOrpamm, roe nanbonee ApKo NPOABNA-  MPOM3BENEHURA, €r0 MakCuMmanbHaa pa- Takum 06pa3om, MakcumanbHbii TOK H ’E
I0TCA "NpoBans” B 3BYKOBOM cueHe, Pe-  Go4an 4aCToTa AONXHE NPEBLIWATL 43C-  Yepe3 BbIXOOHbIe TPAH3UCTOPL! HE Npe- 3¢ =
3ynLTaT NPOCNYWMWBaHWA noaTeepaun  ToTy cpe3a BY ronoekn Ha nopsook —  BblwaeT 7 A. Cnenyer y4ectb, 410 3t ' ¢ i
npeanonoxexnune: Takoh addekt 3Ha- B AanHOM cnyvae 71910 MMy, a CKOPOCTe  3NEMEHTBl MOryT BHOCUTL MCKaXeHwus T
YyuTenbHO 3aMeTHee C ycwnuTenem Hapacrtasus SR = 29,3 B/mkc npu 65 B. Ha yacTtoTtax Beiwe 100 kluy, nostomy - A
¢ obwei O0OC Ge3 pobaBo4HbIX pe3nc- MogcunTaeM HEoBXOQMMYKD makcu-  6e3 Hyx/[bl yCTaHaBNUBaTb WX HE PEeKo- ) ; #

TOPOB.

Npennaraemolii BbIXOOHOW Kackap,
ofecneuynBaer HU3knii KO3PGULMEHT
npemnéupoaiuna K, = R, /R, 30€CH Bbl-
XOQ[HOE cONpoTUBNeHwe paeHo 2 Om.
370 CTAano BO3MOXHbLIM 38 CHYeT nocne-
[OBAaTeNLHOro BKADYEHUS TPaH3uCTo-

MaNbHYK CKOPOCTHL HApacTaHuA BbiXoa-
HOFO CUrHanNa Ons BapuaHTa yCunurens
C MaKCumanbHbLIM BbIXOAHBIM HaNpAXe-
HueM 65 B u makcumaneHon paboueri
yacTtoToM 24100 My (wactota cpe3a
®HY npourpuiBaTeneid ayaouoKoMNakT-
Auckos ¢ LIAT] 6e3 NoBbileHNA 4acToThl

MmeHayeTca. B onucaHum TpaH3aucTopos

YyKa3aHO Hanuyue BCTPOEHHOro AByxa-

HopHOro crabunuTpona B uenu 3a-
TBOp—UCTOK Ha 15 B, 3170 noasonser
3aWmnTUTE 3aTBop ot npobos npy Gonee
BBICOKMX amnauTynax ynpasnalwero
HANPAXEHWUA.

POB BbIXOAHOMO Kackana, v B pe3ynstare  auckpeTtusauunm): Koadduument ycuneHus no Hanps- ® 3T
KpPYTU3Ha 3KBMBANEHTHOrMO MOLHOro SR’ = 2nf e = 2:3,14-24100-65 =  XEeHUIO XONOCTOr0 X0aa yeunutens 2 3
TpaH3ucTopa ymeHelnace B asa pa3a. = 9,8 B/mkc. Ky= 1+(R17/2R15) = 51 (34 nb). -]
Takoe BbIXOOHOE CONPOTMBNEHWE NP Yceunutens obecneduBaer CKOpPOCTb o ]
otcytcTBun obweidt OOC noO3BOAMNO  HapPacTaHWA BbIXOAHOMO CUTHaNa He Me- KoHcTpyxuus ycunurens o2
YAYHWKMTE NOKaNU3auvio BUPTYaNnbHbIX  Hee e
WCTOMHWMKOB 3ByYaHWus, a ANA 3TOro He- SR = 2-3,14.200000-(30-1,41) = KOHCTPYKTMBHO yCunuTens BbINOA- o3
o6xoaMMO MaKCMMansbHO NpaeuneHo Ne- = 53 B/Mke. HEH Ha NevaTHoiél nnate pa3mepamu - i
penate ¢asy curHana. Mpv aTom Bax- Takum obpasom, ycunutens cnoco- 160x100 mMm. HYepTexw nevarHon nna- ©g
HOEe 3HaYeHWe UMeeT CKOPOCTb Hapac- Ged paboTtate ¢ AC, Melower paclum-  Thbl U PACNONOXEHUR 3NEeMEHTOB NoKa- 25
TaHWA BLIXOQHOTD CUrHaNa. pextyio AYX (eeiwe 20 xlu). 3aHbl Ha puc. 2, Hannate pacnonoxe- g & ¥

Ha ocHOBaHuu amMepeHna peantHbixX Boicokan TemnepaTtypHas CTabuNb-  Hbl BCE 3NEMEeHTb YCUNUTENS 1 BLINPR- | § 3 ¢
NapameTpPOB BbICOKOMACTOTHBLIX QWHA- HOCTL BbIXOOHOrO kackaga He Tpebyer mwutens 6noka nutanus. K Hel noase- o ?C‘
MWYECKUX FONOBOK MONyYeHbl CNegyld- NpPUMEHEHMS MEep NO AONONHWTENLHOW  AeHbl NpoBOaa Lenei NUTaHnA U Ha- §=4 ¢
wwe peayneratel: R, = 4,5—12,2 Om; crabunuaalum TOKa NOKORA, C aKTUBHOW  rpy3ku, a Takxe Bxoouol uenw. Tpad- 23
L. = 0,16—0,33 MlH. [inn Hanbonee Bbl-  Harpy3koi ero AHX nuHeiHa no 200 kU,  3MCTOPbI NPUXUMAIOT K TennooTeony g B g
COKOYacCTOTHOIW TONOBKWM KOHKPETHbIE Cxema y3na 3aumtbl AC — knaccu- HenocpeaAcTBEeHHO Yepes nnaty. Takoe : 3z ®
3HayeHus COoOTBETCTBYIOT NOCTOAHHOR 4yeCkan 1 MHOrokpaTtHo nponepennan. peweHne NnpuMeHaeTCs MHOW B CBOMX ﬂ-g 1
BpeMeHn flpyu nopaye nNuTaHus ANelcTByeT 3a- KOHCTpykuusax Gonee 10 net. 310 NoO3- -3.3'

t = L/R, = 0,00027 4 /12,2 OM = pepxka Ha NOAKNIOYEeHWe Harpy3ku Ha BONAET COeNnaTb BCe CBA3W MUHUManb- g 2

=0,000022 c,
a JacToTa cpesa Takoro npeobpasosa-
Tena f, = w/2r = 7191 Y. Belwe 37O

10 ¢ (ee MOXHO M3MeHuTL Noabopom
pesuctopoe R32, R33). Mpu wanuuumn
NOCTORHHOI COCTaBNAICWIEN Ha BuIXOae

HbiMu. B kavecTeBe TennooTBOAa WC-
none3ayetca nwbas poBHas meTannm-
YECKan NOBEPXHOCTb, Hanpumep, Kop-

4YacToThl OuHaMmuyeckan ronoeka pabo- ycunutens Gonee +0,6 B npoucxoguT  nyca; pacnonoXexwue U KkpenieHue ca- 0
TaeT kak ®HY v BHOCUT B NepepaBae- OTKNIOYEHWE HArpy3KM pasmblkaHveM MOW nnatbhl Takke He Bbi3blBaeT 3a- l“ '?»::
Mbifi cUrHan 3ameTHble Ga3oBble UCKa-  KOHTakToB pene. Tpu BbiknoyeHnn M-  TPYAHEHWUNA. E 3
XEHWS, TaHua NPOM3BOOMTCR OTKMoueHue AC Cnenyet o6paTtwTe BHUMaHWeE, 4TO 3 ="

Paspaboruuku AC ypensior ocoboe B Teuenwe 0,2 c. 3awura OT ToKOBbIX  OBwnit NPOBOA BXOAHOM Llenu He co- % ©
BHUMaHWe Nonbopy AMHAMWYECKWX TONO-  MNEPEerpy30K B YCWIUTENE OCHOBaHA Ha eauHeH Ha nnare ¢ obwvM nposBoAom T & %4
BOK 1 GUNLTPOB C OAWHAKOBbIMK Mapa-  OrPaHuYeHV TOKa CTOKE MOWHbLIX TpaH-  6noka nutaHudA. 370 COenawo pna 17oro, | =
meTpamu. [Ina Toro 4To6bl yCUNUTENL HE  3UCTOPOB Yepe3 OrpaHuyeHue Hanpsa- 47066l MOXHO Gbino coepuunTe obwme = n |
OKasblBan CylWeCTEBEHHOr0 BAWAHWA H& XeHWs Ha 3areopax cTabunuTpoHamu NpoOBOA@ COOTBETCTBYIOWMX Ueneild ¢ 2%
4aCTOTHbIE CBOMCTBa TpakTa 3BYKOBOC- w auopamu VD13, VD14 u VD15, VD16; B o6wei Touke (3Be3noil) muoroka- & N =

o ol



20
* & s 8 9 ® 9
- % & & 8 & 8
=
o
x
w
=
(o]
X
>
(11
W)
mio o ofo Oj_ igg vzt
o_fo o ;I[ o-ig-o
0o o
o 3
SeoSEe Sone 888 r | . S yra 7 O
P h% SISISle S8 l | | 2 BHE
> R3 G I y
g slleliz O | vIi3 Ke | v :O 32 ba=nd
@ .?oh 03b3o &30 1 | ! | RY
8 =34 fo= 1 oglte o Sk - 1 AEPE e—eors g 7.y
8 <o SIS = R’ o_Bbo | V23 | vozs
= gl e e e = 3 ¢ 39 |raoc g i
= = oK o 1
2a [l =hefslSo(lR o0 T S, bu N KX3 Ok
s a7 ISTSE K O O HKX8O O#xx7
B & RZog wos© QY Y] THe ou u &8 o ¥, —oZb  HXID Hxs
~§ KXlo o ook Sone ViTts f::lﬂﬂ vz
%2 W xzo =ollls o= of 12 c 3 L Y S Rl o
g SIS R27 j elle ©0oy e—e : il
R < off 1o {of fio S ety r 1 01y o—fg—e S AN
38 S onSéro 6 o Ko aye B R3B XN vozy| voze
g5 g pepeipe el o g I | | St 15[ [NFuz
- =
5 . of 151142588 O wie |O ] w5 O BoyserRUS 4
3 | & b [ 2] = - O
o2 siie ) i | o3 30| b o
&3 = | | | wm [Tao | O
L N e °
— - C1y KX6
o
vezz
g
i Puc. 2
Z
g HANbHOM CHCTEMBI C L@NLIO YMEHbLIE-  MNABHYIO NEPEMBINKY MEX.Y TOYKOM Bbi- MpeasapuTentHLIin yCunuTens nura-
5 HUA YPOBHA NoMex. B oTCYTCTBME TAKOM  BOAA K KOHTAKTY X2 1 pacrnoNoXeHHbIM  eTCH OT OTAENLHONo UCTOYHUKA Hanpaxe-
a HeobXoAMMOCTU MOXHO chenaTtb Ha-  pAnOoM NpoBoaHvkom obuwero NnpoBopa.  Huem, nNpeeblwawwym Ha 10..25 B



HaNpPAXeHWe NUTaHuA BLIXOAHOMO Kac-
xana. 7o obecneymsaer bonee nonyHoe
MCNONbL30BAHWE HAMPAXEHUA U ycTpa-
HAET MPOHWKHOBEHWE BbIXOAHOIO CWr-
Hana B Apyrve Kackaasl Mo Lensam nura-
HWA. B BLIXOAHOM Kackaje MOXHO ocTa-
BUTb NO OAHOMY TPAH3WCTOPY, B 3TOM
cnyyae BbiXOAHOE CONPOTHUBNEHWUE YCH-
nutena craser 1 Om, npu aToM cneanyer
MMB0 YMEHLLUMTL YMCNO ANOAO0B B LEenu
CMELLEHWA 00 TPEX UK YeTbipex, nubo
BKNIOYMTL NapannensHo No Aga TpaHau-
CTOpa B NNeyYo — TOrAa BbIXOAHOE CO-
NPOTUBNEHWE YCUNWTENA CTaHeT pas-
HbiM 0,5 OM ¥ MakCUManbHbIA BbIXOA-
HOW TOK Boapacrter no 14 A, Mpu atom
ONATL-TAKW CNeAyeT YMEeHbLWTE YMCno
LAMOAOB B LIENM CMELLEHUA A0 TPeX WUnu
yetoipex. [lna cnyvaes napannensHoro
WU NOCNEAOBaTeNLHOMO BKIIKOYEHWA
BbIXOAHbIX TPAH3MCTOPOB Ha NnaTe ecTb
MEecTa ANA NepembiyeK CO CTOPOHbLI
MOHTaXa, OHW NPOCTO 3aMbLIKAIDTCA Ha-
nnasneHuemM Npunon B COOTBETCTBUM
¢ BbiBpaHHO cxemoM coeauHeHwii. Ha-
NPsXEeHWe NMTAaHWMA BLIXOAHOIO Kackaaa
ana paboTbl HA Harpy3ky 8 Om — He 6o-
nee 270 B npM MOWHOCTH B Harpyske
no 190 Br; ans 4 Om — 2x40 B npw
mowHocTM no 100 Br. MNpw napannens-
HOM BKNIOMEHUM ABYX TPAH3UCTOPOB
B Nneye MOWHOCTE Ha Harpyake 4 Om
nocruraer 350 Br npu HanpaxeHuu nu-
Tauuna 2x65 B.

YKazaHHbIM Ha Cxeme MaxkcuMmanb-
HBIM 3HAYEHWAM NEepeMeHHOro Hanpsa-
XeHus oT oOMOTOK CEeTeBOro TpaHc-
dopmMaropa COOTBETCTBYIOT Hanpaxe-
HMA 2x40 B ans nMTaHUA BLIXOAHOIO Ka-
ckaga v HeMHorMMm MeHee 2x70B —
ONA NpeABapuTeNbHbIX KACKaa0B.

Mpwv nocnepoBaTensHOM BKNKOYEHUU
NoONeBbIX TPAH3UCTOPOB CYOLEKTUBHLIN
pesynLTar npocnywwusaHua 6oin Hanbo-
nee GnaronpuATHbIM, ¥ BLINO OTMEYe-
HO, YTO Xapakrep 3By4YaHWUA MMeeT 0Co-
6eHHOCTH, NPUCYLUWE NaMNOBLIM YCH-
nurensam. lMapannensHoe BKNOYEHWE
MOLUHBIX TPAH3WCTOPOB OCOBEHHO no-
Ne3Ho NPUMEHATL B ycunutene cabey-
¢depHOro kaHana ¢ rpoMKOroBopuTE-
NeM 3aKpLITOro TMNa, MMeLWKUM Manoe
BpEeMS 3aepXku, — 3BY4YaHWe Takoro
cabeydepa akkypaTHO JONONHAET 3BY-
KOBYIO cueHy. 1o 0aHOMY TpaH3UCTOpY
B NNeYe A NPUMEHAN TONLKO B CBOWX aB-
TOMOBUNBHBLIX YCUNMTENAX; WX BLICOKOE
KauyecTBO MNO3BONMIO 33HATL YeTbipe
NPU30BbLIX MECTa (M3 HUX OABa NEepBbiX)
Ha COPEBHOBAHWAX MNO aBTO3BYKY
81992

Mocne cbopku nnatel cneayet ycra-
HOBWTL TOK NOKOA BbIXOAHOTO Kackapaa
HabopoM HeobxoAMMOro Y1cna AMoAos
8 uenu VD5—VD12. [ina atoro gocra-
TOYHO MOAATbL NMUMTAHME HAa npeasapu-
TeNbHLIA M BLIXOAHOW Kackaabl. TpaHau-
CTOpbl BLIXOAHOrO Kackapga cnepyert
NpUXKUMaTk K TENNOOTBOAY 4Yepes Ten-
NONPOBOARLLME 2NEKTPONIONALMOHHbLIKA
matepuwan. B uenu cMeweHua gna npo-
CTOr0 v NapannensHOro Kackanos MOX-
HO OCTABWTL ABa AMOAA M YeThIpe — ANA
nocneposarensHoro. NMocne aToro yee-
NMYEHMEM KX YUCNa yCTaHABAWBAIOT
BeIOpaHHLIA TOK NOKOR. Iina npossne-
HWMA HIDAHCOB BOCNPOM3BEAEHWMA PEKO-
MeHAYIo BbIOpaTh TOK NOKORA B MHTEpBa-
ne 200...500 mA, 3TO 3aBMCHT OT NNo-

waan npuMeHseMoro TennooTeofa
N 9P PEKTUBHOCTHM €ro oxnaxneHus.
Kakux-nnbo nononHuTensHbiXx Mep no
cTabvnusauum ToKa Nokos He Tpebyert-

cA. TouKa HENYBCTBUTENLHOCTH K U3Me- |

HEHWIO TeMNepaTypsl KpucTanna oka-
3LIBAETCA MNpM TOKE NOKORA OKONo
100 MA ¥ HanpsXeHMW 3aTBOP—MCTOK
0,6 B.

Mocne ycraHoBkM TOKa NokoA Heob-
XOAMMO MUHUMWU3MPOBATHL MNOCTORHHOE
HANPAXEHWE Ha BLHIXOAE yCuauTens.
Mockoneky 8 Uenu o6paTHOM CBA3N HET
HW OOHOr0 KOHAEHCATopa, ycuneHwe
ANA NepeMeHHOro M NOCTOAHHOIO Ha-
npaxeHMin pasHo. Cnepcveuem aToro
moxet BbiTe Hebonbwoe nocroaHHoe
HAaNpPAXEeHMEe Ha BbLIXOAE YCUNUTEens.
MpakTyka nokasana, 4To Ha BbiXxoae Ta-
KO0 YCMIIMTENs BCTPEYAETCH TONLKO
NONOXUTENEHOE HanpRxeHne no 1,5 B.
Ona noacTpoiikv pexuma cneayer ov-
KNOYUTE NPEaoXpaHuTeny B Lenu nm- |
TAHWMA BbLIXOAHOINO Kackapa WM nopgatb
nUTaHue Ha NpenBapMTenbHBIN yCunu-
Tens. BanaHcuposeky kackagaa Npou3eo-
AAT BLIBOPOM MECTa COeIMHEHUA BEPX-

Hero no cxemMe BhiBOAa peauctopa R17 |

¢ avopamu VD5—VD12 yenu cmewe- !
HWA: YeM HUXB no cxeme Byper Buibpa-
HA TOYKa NepeMblikaHuA AVoAOB, TEM
fonblue KOMNeHCcauus NOCTORHHOM CO- |
craenawen. Uamepaa MynsTUMETPOM
HaNPAXEHWA Ha KONNeKTopax TPpaH3uc-
Topoe VT11 n VT12 orHocurensHo ob-
wero nposoaa, AobMBAOTCA UX paseH-
cTBa no moaynio. [ins Takol HacTpoOKK
Ha nnare nNpeaycMoTpeHa ycTaHoBKa
HannaeHbIX NEpPeMbINeK, KOraa kannen
NpUNoOA 3ambiKaloT BbiBpaHHbe Npo-
BOAHWKM B HYXHOW uenu (310 MOXHO
cpoenath TONbLKO NPW CHATON C TENNOOT-
sopa nnate). Ho peauctop R17 MoxHo
nPUNasTe W CO CTOPOHLI pervanei npa-
MO K BbLIBOAY OAHOrO W3 AWOA0SB,
He CHMMan Nnartkl C TENNOOTBOAA, a TOK
NOKOA KOPPEeKTMPOBaTb, 3amblkan Ha
nnare AMOAbI Kycoykamuv nposopa co
CTOPOHEI 3NEMEHTOB.

Ha atom perynuposka ycunurens za-
KaHYMBaEeTCA.

Ha exope ycunurena MOXHO ycTaHo-
BUTL pasfenurensHLll KOHAEeHCaTop
C16 emxocTbio 1 MKD (NOkazaH TONLKO |
Ha nnare), Hanpumep, rpynnbl K73-17,
HO B CTALIMOHAPHbIX MY3blKanbHbIX LiEH-
Tpax 06wNHO 3TOrO He TpebyeTcs.

Pene, ycranasnueaemoe Ha nevar-
How nnate, — WJ113A, WJ113-2C Ha
Hanpsxenme 12 wnmn 24 B nubo apyroe
NoXOXen KOHCTPYKLMKW Ha TOK He MeHee
16 A, Hanpumep, ¢vpmbl TTI. Ouoaw
B LENW CMELEHNA MOXHO CTaBWUTb Nio-
6ble BbICOKOYACTOTHBIE. OTeyecTseH-
Hble CTAabUNNTPOHBI TAKXE NPUMEHUMBI,
Hanpumep, KC215X, KC218X, KC515T,
KC509A—KC509B.

Bce neranu, npyuMeHeHHble B yCUnnu-
Tene (Kpome BLIXOAHBIX TPAHIUCTO-
poB), cBobOAHO NPOAAIOTCH BO MHOMMX
dupmMax, TOPrylwmx paguoaetTanamu.
DokymeHTauMIo Ha BbIXOAHbIE TPAH3MC-
Topul B ¢opmare PDF mMOxHO nerko
HaWTK B MHTEpHETE Ha cailTax oTevecT-
BEHHLIX KOMMaHWA N0 Npoaaxe paavo-
pervanei.

MpepcTasnaem ny4wMe HaWu
KHuru B UHTepHeT-marasune
widparenbCTBa

Onnara npm Nony4eHW Ha NOMTE.
BoamoxHa npeponnara
yepe3d MiHTepHeTr-maraswH M3parensCTea
www.nit.com.ru u3 moboi cTpanb
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U3 3apyO6eXHbIX NCTOYHUKOB

Npuem Ha paMOYHYIO aHTEHHY

COBpeMEHHbIX NepeHOCHbIX paauo-

npvemMHVKax B guanasonax B v CB
WCNONL3YIOT @HTeHHbl © heppuToBbLIMK
MarHUTONPoBO&AMM, & B AnanasoHax KB —
Teneckonuyieckne. Haxoaawascs BHYTPU
XKOpnyca npuemMHUKa GeppuToBas u ckna-
ALBAKLWAACA OO pasmMepoB Kopnyca Te-

NecKoNMYecKas aHTeHHb!, HeCco-
MHEeHHO, yaobHbl Ana TPEHCTOP-
TUPOBKW NPUEMHWKA U ANs NPO-
CNYWWBaHWA NPOrpaMm B ABU-
*enn. OpHako 3¢ pexkTUBHOCTL
yKasaHHbLIX aHTeHH HEeBbLICOKA,
W OHW MANONPUroaHL! 408 NpW-
emMa yAaNeHHbIX PaavoCTaHUMIA.

B craumoHapHblX YCROBMAX
3aMeTHO YNy-<iUMTE NpUeM MO-
XET BHEWHRRA NMPOBONOHHAA aH-
TeHHa, HO ee yCTaHOBKA HE BCe-
roa BO3MoxHa, 0cobeHHo B ro-
POACKMX yCchoBuax. AneTepHa-
TVBHOE peleHne — WUCMNonb3o-
BaHWE pesoHaHcHoW manoraba-
PUTHOW PaMOYHON aHTEHHbI, KO-
TOpYIO IErKO Pa3mMeCcTWTh B KBAp-
Tvpe unn Ha Gankowe. MNog, arm-
noW Hemewuxoro xypHana “Fun-
kamateur™ 6611 NpOBEAEHBI MC-
MBTaHKUs TaKoM aHTeHHB! NPOMBI-
WAEHHOTO W3roTOBNEHUA ¥ ca-
MOOENbHOI aHTEHHLI H3 €€ OCHO-
se: Hans Nussbaum. Rahme-
nantenne DE31 mit Fernabstim-
mung fur Weltempfanger -
Funkamateur, 2006, Ne 2,
S. 154—157.

AnteHna DE31, nokasanHas
Ha pwuc. 1, npeacraenser co-
6ol NPOBONOYHYID KBAAPATHYIO
paMKy CO CTOPOHaMW Mo 42 cM.
B sepxHem yrny pamku nMeetcs
neTns, 3a KOTOPYK aHTeHHy
MOXHO NOABECUTE B YAOBHOM
MECTE (Ha cTeHy B kBapTUpe Unn
Ha OKHO). B HUXHeM yrny pamMkn
HaxXoAMTCH aKTWBHLIKA yaen, co-
Lepxallvid Bapykan HacTpOMKn
aHTeHHBbl M yeunuTens. [ea oc-
TaBWMWXCA Yma pamkvi yoepxu-

BAET AWaroHaneHas OMSNeKTPUYecKan
pacnopka. PamMka BLINOJHEHA U3 MHOro-
XUNBHOro rBKOro NpoBoAa, NO3TOMY €€
MOXHO NErko cnoXmTe Anm ynoberea xpa-
HEHWUA UV TPAHCNOPTUPOBKW,

Pamka u Bapvkan akTMBHOrO yana ob-
pasyloT BxoaHOW KonebaTensHbiid KOHTYp.

25m 2im  19m 18m

durch Abstimmung auf 11 MHz
grossere Amplitude

WHTEepBan nepecTpoifky ro pe3oHaHCcHOK
yactorel — §,2...22 Mly. CywecTsyer Ba-
puvaHT NoaobHoN aHTeHHb!, umeoLwmii 6o-
nee wwpokyw pabouylo nonocy, —
1,8...22 My (mopens DE31-A, HO ee He
UCNEITBEIBANK), NpUYem B AByx nopagwana-
aonax: 1,8...10 u 3,9...22 M. Ux moxHo
NepPeKNioNaTk, HO He AMCTaHUMORHO, B OT-
nMYKMe OT HACTPOIKKU Ha pabouyio HacToTy
B Npepenax noaavanasoHa, a Henocpea-
CTBEHHO Ha aKTWBHOM Yane aHTeHHbl, YTO
BMOHO Ha puc. 2.

MonHas wHopmauma O WKMPOKONO-
NOCHOM YCUNUTENe aKkTMBHOro yana B cTa-
Tee, K COXaNeHWio, OTCYTCTBYET, Kpome
YNOMWHAHWS O TOM, 4TO OH coBpaH Ha no-
nesbix TRaHancTopax. OweBnaHo, YTO ero
BbICOKOE BXOAHOE CONPOTUBNEHWE NO3BO-
NAET NOAKMOYMTE YCHIUTENL HEMocpea-
CTBEHHO K KOHTYPY, 8 HN3KOE BLIXOAHOE —
WCNOML30BATD [/TMHHbLIA CO8OUHUTENbHBLIN
kabene ons nepenaqy yCUNeHHoro curHa-
na Ha npuemHvk. [nuHa xabens moxer
66Tk A0 5 M. MNo Hemy xe NoaaT Hanps-
XeHue NUTaHus Ha yeunurens (3 B) u yn-
paBnsowWwee HanpsxeHWe Ha Bapwkan
(0...13 B).

Papoom © npyeMHWUKOM pacnonaralT
y3en nutadmsa W ynpaenesdns. B Hewm,
KPOME LBYX ranbBaHWYECKUX SNEMEHTOB,
pasmelleH npeobpasoBarens C perynv-
pYEMbIM BbIXOAHLIM HanpsxeHnenm, obec-
NEYNBADLLMM HACTPORKY aHTEHHLI Ha YaC-
TOTY Npyema.

B Tom cny4ae, korna npuem-
HWK 0BOPYAOBaH OTAERLHbIM aH-
TEHHbIM BXOAO0M, cUrHan c aH-
TEHHbI MOAZKOT Ha Hero. Ho vawe
BCEro Y NEepeHOCHLIX NPUEMHM-
KOB TAKOro Bxona Het. B stom
BapuaHTE CUrHaN MoAaT Heno-
CPEeACTBEHHO Ha TeNeCKoNuYec-
KYI0 @aHTEHHY annapara, Noaxno-
YMB K HEH CUrHaNBHLIA NpoBOA,
MAYLMIA OT PaMONHON aHTEHHBI,
yepes W3BECTHLIA 3aXUM “Kpo-
kopun”. A TaKk Ha3LIBAEMBIA
"3eMNAHOK" nNpoBoa (ONNeTky)
kabens NoAcoeavHAIoT K nubo-
MY BHELLHEeMY SNEMEHTY Ha Kop-
nyce npvemMHWKa, COeaVHEHHO-
My C €ro oMM NpoBOAOM (Ha-
npumMep, K pasbemy, Cayxatuemy
ANs NOAKNIOHNeHUs MONOBHLIX Te-
negoHoB).

CnekTporpamMmel NpuHUMae-
MbIX TAKON aHTEHHOW CUrHanose
awanasona KB B nonoce 4actor
5...22 My npepcraeneds Ha
pmc. 3. BepxHas cnextporpsm-
Ma nonyyeHa Npu MCNonbL3oBa-
HUM TEnecKONUYEecKoW aHTeH-
Het. Kpaiuve nwkn (cnesa
W cnpasa) — 3TO cUrHanbl map-
kepoB (5 n 22 My cooTteercT-
BeHHO). OcTaneHbie NWKK OTo6-
PAXAIOT OTHOCUTENEHO MOLLHbLIE
CMMHANH BELUATENLHLIX pagro-
CTaHLWiA N COOTBETCTBYIOT (Cne-
sa—nanpaso) KB gwanasonam
31,25,21,19, 16 n 13 m.

HuxHsan crnexTporpamma
CHATA B CNy4ae NPUMEHEHWUS aH-
TenHb! DE31. Bo Bpems namepe-
HWiA ona Bbina HacTPoOEHA Ha au-
anasoH 25 m. Xopowo BWMAHO,
y1o Bnarogapf nabuparensHbiM
CBOWCTBAM aHTEHHbI COOTHOWE-

HWe YPOBHEW CUMHAN0B M3MEHN-




NoCe B NONb3Y paguvocTaHumii UMeHHOo
JTOrc AVanasoHa (OTMEeYeHbl KPYXKOM Ha
obeux cnexTporpammax). Jo6poTHOCTL
KOHTYpa, COCTOALLEro U3 paMk U Bapuka-
na, 0xasanacek OTHOCUTENIEHO HEBLICOKOWM
(no cpasHeHMIO C NepPeaaloLLMMK Manora-
GapuTHLIMKM pamMKamK, KOTOpbie AenawoT
W3 TONCTLIX MeAHbIX Tpy6ok) — oxono 10
Ha 4actoTe 8 My,

Pamxa

“ K sapurany u ycunuremo 1

Puc. 5

Yro xacaetca abCOMOTHLIX 3HaYeHWi
YBENMYEeHWR YPOBHA cUrHana npy nepexo-
[€ C TeNecKonMYeckon aHTeHHbI Ha pamiy,
OHW, ONEBUOHO, 3aBUCAT OT paboyed yac-
TOTH (4em OHE BLIWE, Tem yBenuyseHne
Bonswe). Ha HM3KOYacTOTHOM KPaio Nono-
Chl pabo4MX HACTOT AHTEHHB! BLIMIDLILL Bbin
oxono 15 46, @ Ha BbICOKOYACTOTHOM —
oxono 25 aB, T. €. NpUMEpHO OT ABYX A0
yeTbipex Gannos No wkane S.

PesyneTatsl MaMepeHuid NONHOCTLIO
noaTeepaMna v NpakTMyeckan npoeepka
no NpMemMy BeLUaTenbHbLIX pagnocTaHLuiA
B KB ananasoHax, npuyemMm oHa Npovcxo-
Anna Ha NPUeMHUKK OTHOCUTENBHO BICO-
Koro knacca, obnagarouime camu no cebe
XOPOWWMWN XapakTepucTikamm (B nx Ymc-
ne — npuemHuk DE1013 ¢upmel DEGEN).

Cneayetr oTMeTUTE OONONHUTENBHOE
NpeMMYLECTBO PaMOYHOW aHTeHHbl No
CPaBHEHWIO C TENECKONMHECKON — MeHb-
Wwas BOCNPUMMYMBOCTE K MMNYNBCHBIM
nomexam or BbiTOBOH TEXHUKI W NPOMbILL-
NEHHLIX YCTPOMCTB.

MHbIMW CnoBamMy, BbIMIPBIW, KOTOPBIK
03eT NpUMEHEHWe TakoM aHTeHHbl Npw
npyWemMe B CTALMOHAPHbLIX YCNIOBUAX, O4E-
BUAEH.

WMHAYKTMBHOCTE OAHOBMTKOBLIX PamMOK
C pasMepamu, mMano oTAuNalowuMics oT
TeX, KOoTopble NPUMEHEHBI B AHTEHHEe

DE31, HegocTartoNHa AfR pesoHaHca Ha
yacTtoTax Huxe 5 My npy vcnone3oea-

Monoca paboynx 4acToT YCOBEPLWEH-
CTBOBaHHOrO BapMaHTa aHTeHHb! BKIoYa-
€T W BbICOKOYACTOTHLIN Kpai auanasoHa
CB. C npuemHukom DE1013 nonysmnca
NONOXUTENEHLIA addexT U 4N Hero.
Mpyn 3TOM CBA3L PaMOYHONW AHTEHHbI
C BHyTpeHHel GeppuToBOi B NpUeMHKe
obecneyneanack Yepes KaTyuwlky CBR3W,
COAEPXALLYI0 NATE NPAMOYTONLHLIX BUT-

HWW Bapukanos (MNW NEpPeMEeHHbIX KOH-
NEHCATOPOB) C MAKCMMANBLHON €MKOCTLIO
He Gonee 300 n®. He uameHss pasmepos
paMky, pabouyio 4acToTy MOXHO NOHW-
auTe, pobasue NOCNENOBATBABHO C Pam-
KoM kaTywky. MNpu atom adpdexTMBHOCTL
@HTEHHB!, KOHEYHO, CHUX@eTcs, HO OCcTa-
€TCA eLe Ha A0BONBHO BbICOKOM YPOBHE
Nno CpaBHEHWI0 C TENnecKONWYECKOW.
WMmeHHo Takol cnocod® vcnone3osad B
YNOMAHYTON Bbilwe aHTenHe DE31-A.

Ha ocHoee axtveHOro yana or DE31
661N NIrOTOBNEH BAPVAHT aHTEHHB! C pa-
Goyeit nonocoi wactor 1,5...22 Mly (8
Tpex nopamanasoHax). CobereeHHo pam-
Ka BbiNONHeHa 3 ARpanoMUHUEBON No-
Nocs! AAVMHON 2 M, COrHYTON B KONBLIO Tak,
KaK nokaszaHo Ha pwc. 4. be3 pononHn-
TENBHLIX KaTYWeK aHTeHHY MOXHO nepe-
CcTpaweaTe B Npegenax 5,5...22 My, c op-
HO M3 [OONONHUTENbLHLIX KATYWEeK —
B Npegenax 3,6...15 MlNy, a ¢ gpyrow —
1,5...5 MlNu. AkTMBHLII y3en, Nepexknoya-
TelNb NOAAVANazoHoB U AONONHUTENBHBbIE
KATYWKN pa3MelLeHsl B kopobke, K KOTO-
pOM MpYBMHYEHa M cama pamka. Cxema
NepexnioYeHns NoaavanasoHos usobpa-
*eHa Ha pMc. 5. MHOyKTUBHOCTbL KaTytukn
L1 — 2,5 mklH, a kaTywkn L2 — 6,7 MkIH.

Momvmo wupokoid paboueld Nonock!
YacToT, YCOBEpPLEHCTBOBAHHLIN BapuaHT
@HTEeHHb! NO CPaBHEHWIO C MPOTOTUMNOM
DE31 viveer ewie 0aHO NPEUMYLLLEECTBO —
ROGPOTHOCTE KOHTYPa pamMka—sapwkan
OKasanace NPUMEPHO B ABa pasa Bbille.
870 paer HeKOTOPbLIA AONOMHUTBNBHLIR
BLIMIPLIL KBK B YYBCTBUTENBLHOCTW, Tak
¥ B U36MPaTENEHOCTH AHTEHHbI.

Mpw McnonL30BaHUKM CAMOAENLHOM aH-
TeHHb! U NpuemHnka DE1013 B nioburens-
ckom amanasoHe 160 m ypanoce yeepeH-
HO NPVHATL PagUoCTaHUMKM, CUrHANKI KO-
TOpbIX B ClyYae NpuMeHeHWa Teneckonu-
HECKOW aHTeHHb! DLW HA YPOBHE WYMOB.
B pnanazone B0 m pasnvua B 3HaveHuax
curHana aoxoaqna go AByX eOMHWLL LWka-
Nl S B NONB3Y PAMOYHOM @HTEHHBI.

kOB NpoBoga. K ero koHuam b1 NoaxKNIc-
yeH kabenb OT pamoONHON AHTEHHLI Tak,
KaKk BMOHO Ha pwc. 6. Qopma karywkm
CBSR3W COOTBETCTBOBANA pasMepam Kop-
nyca npuemHuka. Katyuwky Hagepann He-
NOCPeAcTBeHHO Ha Hero Tak, 4Tobel ocu
$eppUTOBOM aHTEHHBLI W KATYLUKW CBA3SN
Geiv napannensisl. Ho anst poctimxkeHmns
LEACTBUTENBHO BLICOKOWH 3(dEKTMBHOCT
pamoyHaa aHTeHHa Ha awanazoHsl CB
v OB ponxHa GbiTb OTAENBHOW, C MHOrO-
BUTKOBOW pamkoii. Kopobka co ceeToguo-
[OM B NEBOM BEPXHEM Yrny — STO Nynst
YNPaBAEHNA AKTUBHBIM Y3N0OM.

Marepuan NoAroToBHN
6. CTEMAHOB

Peaaxrop — A. MuwsAnos

MOAVNbHAS PEKINTAMA

Ycnosws cm. 8 "Pageo”, 2006, Ne 7, ¢. 15

W3rOTOBUTENL NPELJTATAET:

— TPAHCNAUMOHHBIE YCWINTENU
cepum PYLL,

— MPOMKOrOBOPUTENN: HACTEHHLIE,
NOTONONHLIE, PYNOPHLIE.

Moppo6HocTh Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru

* * *

QSL-kaproukn Gecnnarno oA
OETCKUX KONNEXTUBHLIX paauocTaHLmMiA
W BETEPaHOB 2-i MMPOBOK BOWHLI.

E-mail: gsl_print@radiodelo.com

* * *
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Paagen seger corpyaHuk pagnokomnanum “Tonoc Poccmun™
1. MMXAWNOB (RV3ACC), r. Mocksa
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Npwam crarai: mali@radio.ru
Bonpocei: consult@radio.ru

PAZIO Ne 1, 2007

POCCHS

MOCKBA. Pagvokanan "Coppyxecr-
80" (paguoxkomnanma "Tonoc Poccwn”™, Be-
LaHKe Ha PYCCKOM A3blke 4na CTpaH Gnvx-
Hero 3apybexen) paboraer:

— pns EBponel: 19.00--20.00 — Ha va-
crote 1494 k'y v 22.00—23.00 — Ha vac-
Totax 603, 612, 630, 693, 1323 (kpome
cpenbl), 1431, 1575 klNy;

— ana Benopyccwn: 03.00—04.00,
09.00—10.00, 11.00—16.00 — Ha yacro-
e 1170 kly; 15.00—17.00 — Ha yacTore
6045 klNy; 19.00—20.00 — Ha HacrtoTe
5940 kly;

— ana  Ykpaweol v Monpasum:
03.00—04.00, 09.00——10.00 — Ha vac-
Ttote 1170 kfMy; 09.00—13.00 — Ha yac-
Tote 936 kMy; 11.00—16.00 — Ha vac-
tove 1170 kMy; 14.00—16.00 — Ha vacTo-
Tax 936, 999, 1431, 1548 kMy; 16.00—
17.00 — Ha vacrore 1431 kly; 16.00—
18.00 — Ha vacrore 936 kfMu;

— ana ctpad Bantum: 03.00—04.00
v 09.00—10.00 — Ha vactore 1170 kly;
10.00—14.00 — Ha wactote 612 xl'u;
11.00—16.00 — wa vactore 1170 xkfu;
15.00—17.00 — Ha vactore 6045 kfMu;
19.00—20.00 — Ha yacToTe 1494 KMy,

— nna 3akaekases: 03.00—04.00 — Ha
vactorax 1089, 1314 kly; 05.00—07.00 —
Ha vactore 1089 klMy; 15.00—18.00 — Ha
yacvotax 1377, 7285 W'y, 16.00—17.00 —
Ha vacvote 1089 kly; 18.00-—20.00 — Ha
yacTore 17285 kNy; 22.00—23.00 — naya-
crovax 11089, 1314 kl'y;

— nns Cpeaneit Asmm: 03.00—04.00 —
Ha vacToTax 1648, 972, 1503 xI'y; 13.00—
16.00 — Ha wacrvorax 11503, 6185,
7135 kMy; 14.00—15.00 — Ha yacroTax
1143, 5945 «kly; 15.00—16.00 — Ha vacto-
Te 15995 klMy; 16.00—17.00 — Ha vacToTax
11503, 5995, 6185 klu; 17.00—19.00 — Ha
vactorax 1972, 5995 ky; 17.00—20.00 —
Ha yacrotax 11026, 1503 kMu; 19.00—
20.00 — HavactoTe 1648 klu.

MouToewit anpec: Paguokanan "Cogpy-
xecteo”, "Tonoc Poccwn”, Mockea-paawo,
115326, Poccun. E-mail: <letters@vor.ru>.
JononHurensHas uHbOopMaUMA W pexmm
"Real Audio” — <http://www.vor.ru>.

Ha wacrore 92,4 MIy 3apaborana pa-
avoctaHuua "Hava”, Ha yactore 928 MMy
HAYaNoCh BELLaHWe MY3bIKaNbHOW panwvo-
cTaHumm "KapHaean®, Ha vactote 56,4 My
BHOBb 3a38Y4any NporpamMmbl PaanocTaH-
uMv “M-Pagmo” (HanomHum, 4To B 1991—
1599 rr. "M-Paauo” nenone3osana 4acTory
71,3 My, a 3arem Nokukyna 3¢up, Tak
M HE HalasA CBOIO ayaUTOpKIo).

3APYBEXHLIE CTPAHbI

BATHMKAH. Pagnoctavuyus “Papgwo Ba-
TvkaHa" B nepwoga 13.30—14.00 namenuna
4YacToTy BeWaHWA Ha pPYCCKOM RA3blke
¢ 6110 Ha 6070 kly 3-3a CUNBHOTO MEeLa-
HOWEro BAnAHKA mrm.noa OAHOHU N3 Kn-
TaKCKMX

BEnHI(OBPHTAHI‘I!l BpuTaHckas
xopnopaums Bn-Bn-Cv HamepesaeTcn Bbl-
NyCTUTL NOPTATMEBHOE YCTPOWCTBO, KOTO-

Bpems acrogy — UTC.

poe npu noakmoyeHun k MP3-nneitepy
NO3BOMWUT NPUHUMATE CUTHAUTHE LindPOBbIX
paguosewarencHbix cTaHuui. Pabora Han
YCTPOWCTBOM HaXOOUTCA Ha CamMoii paHHein
CTaguy, No3TOMY HWA O €ro XapakTeprcTu-
Kax, HW O CPOKax NOKBAEHWA B NPOaXe no-
Ka HU4ero He nssecTHo. Celtvac cneuvann-
CTbl NPOBOART MapKeTWHrOBble MCCNeno-
BaHUA ANA ONPeAeneHns CTeNeHn 3auHTe-
pPEeCoBaHHOCTV NONL30BATENEH B NOA06HO-
ro poAa ycTpoWcTEax, a Takxe, Yytobbl yT-
BepPAMTE €ro AM3aiH U QyHKLUMOHAUTLHOCTE.
Mpeanonaraevcs, Y4T0 NPUEMHUK MOXHO
ByaeT noaxmoYars K nnedepam, mobunb-
HbIM TeNedoHaM 1 asTOMOGUIILHBIM ayaMo-
cUcTeMam.

MNepegaw pagnoctaduym Bu-Bu-Cun Ha
PYCCKOM R3bIKE HA KOPOTKWUX BONHAX MOXHO
npwHnmMarts: 04.00—05.00 (8 Gynrm) — Ha
vactotax 5875, 5955, 7245 kly; 05.00—
06.00 (B 6yaHK1) — Ha yacToTax 5955, 6020,
7245, 11845 Kly; 15.00—17.00 (e Gyanm) —
Ha wactorax 5920, 5990, 7115, 7325 kly;
17.00—18.00 {exenxesHo), 18.00—19.00
(no ebixoaHbIM), 19.00—20.00 (8 6yaHw),
20.00—21.00 (no cybboram) — Ha wacro-
Tax 5990, 7105, 7325 klu.

Mporpammel B-Br-Cu Ha pycckoM A3bl-
K& PeTpaHC/MPYIOTCA Ha CpefHuX BONHax
8 Mockee u CanxT-Netepbypre Ha yactore
1260 kI'y; 8 ExaTepuHbypre — Ha yacrtorte
666 kM'u: exenHesHo — 8 07.00—07.15,
09.00—09.15, 10.00—10.06, 11.00—11.15;
8 6yarm — 8 04.00—07.00, 13.00—13.06,
14.00—21.06; no cybboram — B 05.00—
05.06, 13.00—13.15, 16.00—21.00; no Boc-
KpeceHbsam — 8 13.00—13.15 n 8 16.00—
20.00.

BeulaHne Bn-Bu-Cu Ha cpeaHWX BonHax
8 Knese (YkpavHa) eegetca Ha Hactote
594 'y exennesHo 8 16.00—17.00 v po-
nonHuTensHo B Byaru 8 21.00—21.30.

TpaHcnsauum Bu-6n-Cu ans LleHTpane-
HOW A3mk 1 Kaekasa Ha pycCKOM A3biKe
ocywecrensiorcs: 03.00—03.30 (exe-
AHeBHO) — Ha vacrtorax 5965, 6130,
7265 My; 03.30—04.00 (exepHesHO) —
Ha vactote 1251 Ty, yepes nepenaTivk
8 TapxvkucTare; 16.30—17.30 (no ebixoa-
HbIM) — Ha yacToTax 5920, 7225 k.

BEHIPUS. Paguoctanuus "Paauo By-
[anewT” Ha PYCCKOM A3bIKE B TEKYLLIEM BE-
uwjaTensHom cesoHe pabotaer B Hanpaene-
Hum BocTounoi Eaponk v Poccum: 04.00—
04.28 (exenHesHo), 18.00—18.28 (kpome
BOCKpecenuit), 16.30—16.58, 20.30—
20.58 (no sockpeceHbamM) — Ha HacToTax
3975, 6025 KMy,

WPAH. PapwocraHums “Tonoc Wpana™
BHECMNA DPAA CYLWECTBEHHBLIX NOMPaBoK
B YAaCTOTHOE pacnmcaHue CBOWX PYCCKO-
A3bIYHBIX NPOrPaMM, U Tenepb MX MOXHO
npuHumats: 03.00—03.27 — Ha yacToTax
6040, 7125 «ky; 05.00—05.27 — Ha vac-
Totax 12025, 15530, 17680, 17780 klu;
14.30—15.27 — na yacrovax 6250, 7165,
9575, 9735 klMy; 17.00—17.57 — Ha vac-
ToTax 3985, 7170 kfy; 18.00—18.57 — Ha
yacrorax 6035, 7305 kfy; 19.30—20.27 —
Ha yacTotax 3985, 7205 klu.

WUTANUA. Pagmoctasuun "MexayHa-
popoHoe WranbsHckoe paavo”  (“RAl
International™) wameHuna pacnucaHwe Bbl-

X048 Nepeon yTpeHHER NporpamMmbl Ha pyc-
CKOM #3blKe: OTHbIHE OHa NepenaeTcs
B 03.45—04.05 Ha wactorax 5965, 7200,
11830 kfy. OcrankHbie nporpammbl (B
06.00, 16.05 n 20.00) suixoasT B 3dmp No
pacnucaHuio, onyGNUKOBaHHOMY B Npe/sbl-
Aywem HoMepe XypHana.

MOHIONKUSA. MNMporpaMmbl paguocTad-
umm "Tonoc MoHronun™ Ha pPyCCKOM A3bike
npvHaTE B 11.00 B CpeaHeBONHOBOM ana-
nasoxe Ha yactore 990 kM'u. Ha kopoTkmx
BONHAaxX 3T1a CTaHuuA Gonblue He paboraer.

NOAbLUA. Mony4acossie NPorpammb!
paamocTaHUuK "TonoHuA” U3 Bapiuaesl Ha
PYCCKOM A3LIKE B TEKYLLIEM CE30He TPaHC-
nMpYyoTCa NepefaTinkM KomnaHum
"DTK" B lfepmanum, obecneqmeaiotime xo-
potwee kavecTao npyema: 12.00 — Havac-
ToTax 13820, 15520 kI'y; 14.00 — HayacTo-
Tax 7275, 11675 ky, 15.30 — Ha vacTote
7180 ky; 19.00 — Ha vacToTe 6195 Ky,
20.00 — Ha sacTore 5935 k.

CEPBEMA. PanuocTanuma "Cepbua™ Bo-
306HOBUNA BelaHWe Ha KOPOTKMX BONHAX,
nepesasn Ha pPyccKOM R3blKe TPaHCMPY-
10TCcA exeaHesHo B 19.00—19.30 HavacTo-
Te 6100 xMu.

HYEXWUA. Pagmoctanuyun "Panwo Mpara”
paboraer Ha pycckom asbike: 05.00 —Ha
vacrorax 6055, 9890 kIy; 12.30 — Ha yac-
ToTax 6055, 17545 ky; 15.30 — Ha vacTo-
vax 5930, 9450 «Iy; 19.00 — Ha uacTove
5830 klMu.

Bor Takme kaproukn QSL bl MOxeTe no-
NY4nTe, NOATEEPOME NPUEM PagWOCTaH-
UMM, NporpamMmbl KOTOPOM NpOoCayLLany.
O ToMm, KaK 310 caenarh, peaakumua noapos-
HO pacckasbiBana B XypHane "Pagmo”,
2005, Ne 10, c. 21, 22.
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BbiICOKOBONbTHbLIN NPOOHUK
c 6aTapenHbIM NUTaHUEM

C. BE/ISIEB, r. Tam608

B npaxtuxe pagmnomobuTtens ao3HUKalOT CUTyaLuM, xorga obbiy-
HO# "NPO3BOHKM "~ HEA4OCTaTOYHO ANS NPOBEPKY BaXHOro ANs Hagex-
HOM paborsl NapaMerTpa nNoaynposoAHuKOBoro npmbopa — Hanpm-
Mep, NOCTOSHHOro o6paTHOro HanpPsXeHus QUOo[a, HanpPsXeHus cTa-
6unu3aynm BLICOKOBONLTHBIX CTabuNUTpOHOa, 4ONMYCTUMOIO NOCTO-
SAHHOrO HanpsaXeHus KoONnexrop—3aMurrep &HMRPHHX TPaH3uCTOo-
POB 1 cTOK—MUCTOK nonessiX. lNpepnaraembiii OTHOCHTENLHO BLICOKO-
BONbTHLIA NPo6HMK (MCRBITaTEeNbHOE HanpsixeHne 4o 400 B) nosso-
nsieT NPoOBepPSATh abllenepevyucNeHHbIE XapaKTepUCcTUKu, He Hapy-
was paborocnocobrHocT nagennii n 6e3 QONONHUTENbHBIX K3MEPU-
rensrbix npubopos. KpomMe Toro, ¢ €ro NOMoLLUbIO MOXHO NPOBEpPAThL
KavecTBo M3onayuu Mexagy obMorkamm TpancopmMaropa, pa3soMk-
HYTBIMM KOHTaKTaMy pene u nepexkniovarenes, nposogamMu MHOIMo-
XuUnpHOro xabens u 3NeKTPonNpPoBOLKH.

Hpnuuun paboTel yCTpOWCTBA NpPOCT:
K UCMNBITLIBAEMOMY NONYNPOBOAHUKO-
BOMY NpuBopy NPUKNAALIBAIOT Perynvupy-
emMoe NOCTORHHOE HanpsXeHWe C OrpaHu-
HYeHMeM TOKa, NPOXoAsWero B Lenwu.
MnaeHoil peryNMpoBKoi NepemMeHHLIM pe-
3UCTOPOM YBENIMYMBAIOT HaNpsXeHue ot
MUHKMMYM2, NOKA TOK B LEeNW He NpesbiCuT
33NaHHOrO 3HA4YEHWA, YTO NOKAXET CBEYE-
HWe uHaukaropa "npoboi” (npouecc 06-
parumelit). Hanpsxenne npobos cuutbl-
BaAOT NO 3apaHee oTrpafyMpoBaHHON

WKane perynsatopa HanpsxeHus 1, Ucxo-
A5 U3 ero 3Havenun, cyaat o pabotocno-
coBHOCTH KOMNOHEHTA.

Texnuueckne XapakTepHucTUku

BeixonHoe HanpsxeHwe, B
BuixoaHOM TOK, MA
YacTtoTa npeobpasoBanmn, Ky, .13,7.. 16 1
Hanpsxexne nuranma, B . .. il .6,8
MoTpebnaemsiii TOK NpK paao-

MKHYTOM BbIXOf€:

m VD4 KA247E
. ok

NPy HaNPAXEeHWHU NUTa-
Hus 4 (6,8) B 1 Boixon-
HOM HanpsxeHU
400 B, MA
Npy HaNpsXeHuW nuTa-
Hua 4 (6,8) B v Bbixoa-
HOM Hanpsxenun 6 B,
................... 116(78)

MakcumansHei noTpebnaemMbiii Tok
NpobHMKa NPU 3aMKHYTOM BLIXOAE — He
Gonee 370 1 205 MA Npu HANPRXEHWK Nn-
TaHWs cooTeeTCTBEHHO 4 M 6,8 B.

MpoBHUK NUTAeTCA OT YeTbipex akKKy-
MYNARTOPOB UK HE‘l'blpe)( ransBaHUYeCckmx
aneMeHToB TUNOpa3mepa R6, 4TO NOBbI-
waer ero MobuneHOCTL 1 Be3onacHoCTb
B 9KCNNyaTaumu, NOCKONbLKY OH HE CBR3aH
C nuTawwen ceteio 220 B.

Cxema BLICOKOBONBTHOrO NPO6HKKa
npepcrasneHa Ha pwuc. 1

3anatotmin reHepaToﬁ nosbiLLaoLWwero 48

npeobpazosartena HanpPAXeHWA BbiNon-
neH Ha OY DAZ2.1. Peauctopel R1 1 R2 co-
3038107 HanpsaxeHwe, pasuoe nonosvHe
nuTaioulero, Heobxoaumoe ans pabotsbl
QY npw ogHononspHoOM NuTaHum, Peauc-
Topsl R4, R7 06pasyioT uens Nonoxurens-
HOW OBpaTHOI CBA3KM reHeparTopa 1 ¢op-
MUWDYIOT Ha HEMHBEPTUPYIoLEeM Bxoae OY
DA2.1 ypOBHM HANPAXEHWA, MPU KOTOPLIX
npoucxoauvt nepexniodeHne OY u Nepesa-
paaka konpeHcatopa C3. Yacrora um-
NyNLCOB onpenenserca anemextamu RE,
C3 v rnybuHo NONOXUTENLHOM OBpaTHON
CBSi3W, OnNpegenseMoi OTHOLWEHWeM
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Ka nepemeHHoro peavctopa R13, oo+ Bbi-
BOJ, KOTOPOro NOAKNIONEH K MCTOYHUKY 06-
PasUOBOro HanpsXxXeHws, a APYron yepes
pesuctop R15 — K TOKOM3MEpUTENBHOMY
peancTopy R38. MameHeHwa HanpsxeHus
Ha PE3NCTOPE W Ha HEWHBEPTUPYIOLLEM
sxope OY DA2.4 cvHdasHel, NO3TOMY Bbi-
XOOHOW TOK ctabunusaTopa He BAMSET Ha
PerynMpoBKy BbIXOOHOTO HanpsokeHus. Ec-
nu HanpaxeHwe Ha Bbie. 12 cTaHOBUTCH
6onbue, yem Ha sbiB. 13, To OY DAZ2.4 or-
KpbiBaeT TpaHsmcTop VT4. Hanpsxenve Ha
6aze TpaHaucTopa VTS5 yMeHLILAeTcs, Yto
NPUBOAMT K YMEHLLUEHWIO HaNpsuKeHna Ha
ebixofe crabunuaaropa. 3101 Npouecc
NPOAOMXaeTcA A0 TEX NOP, NOKa Hanpsxe-
HWA Ha BbiBOAax 12 u 13 DA2.4 He cTaHyT
pasHbivMM. M HaoboporT, ecnv HanpsbkeHne
Ha BbixoAe crabunuaaropa ymeHbluaercs,
TpaHaucTop VT4 3akpbiBaeTcs, Hanprxe-
HWe Ha Base VTS pacrer, 4t0 NpUBOOMT

K YBBIMYEHUIO HAaNpsXeHVs Ha BbIXOAE CTa-
Bunmnzartopa. BeixofHOE HanpsxeHne cra-
6unMaaTopa ONpefenaTcs BhipaXeHuem
Upw = ([(R35+R36)/R37]+1)-U,n 13, TOE
Upue.13 —HaNpsxeHue Ha eoiB. 13 OY DA2 4.
Tok B NpoBepREMON Lenwn orpaHuyIvBa-

er OY DA2.3. HanpsxeHue, cHUMaemoe

c peaucTopa R38, cpasHueaeTcs € Hanps-
xeHvem, nocTynawwmmMm C  penurens
R12R 14, v ecnv nocneaHee OKa3biBAETCH
meHbwe, OY DA2.3 ysenvuueaet 633086
—= TOK TpaHancTopa VT4, 4To NpuBoamT K pe-
o XVMy OrpaHuieHna Toka, OaHOBPEMEHHO
g € 3TWM OTKpbiBaEeTCA Tpanauctop VT3,
= Bkmovan ceetoauon HL2 "MpoGoir™. Ano-
@ nul VD1, VD2 "passsasiBaor” Beixoasl OY
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R7/R4, uto ynydwaeT ee crabunbHOCTH,
NOCKONLKY OT HanpsXeHWs NUTaHuMA OHa
He zaBucut. Opnako OY BHOCWUT norpetu-
HOCTb, NOCKOSMbKY €r0 MMHUMAnNeBHOE Bbl-
XoaHoe HanpsxeHue pasHo 0,7 B, a mak-
cumanehoe — (Un,, —1,2) B, 410 npusoavr
K HECUMMETPUYHOMY TMCTEPE3UCY M, Kak
cneacTeve, K HeKOTOpOW 3aBMCMMOCTH
HYaCTOThl OT MUTAIOLLEro HaNPRXeHMS,

KoHpencarop C2 cnocobcteyer nnae-
HOMY 3anycky npeobpazosarens npu
BKNOMEHUM NUTaHKs. [0 mepe ero aapaa-
KW ANMTENBHOCTE MMNYNBCOB Ha BbIXOAE
reHeparopa nnasHo PacTeT, YTO Orpaqu-
yuBaetr norpebneHne Toka B MOMEHT
BK/IIOMEHWA NUTAHWA, NOCKONBKY KOHOEeH=
catopbl CB, CY sbiNpaMUTENs pa3psxeHb.
Peancrop R11 ynyuwwaet popMy MMnynb-
COB 3a@ CHET YBEeNWYEHWA TOKa BbIXOOHOro
kackapa QY.

MerouHnk 06pa3uoBoro HanpsxeHua
BbINONHeH Ha MuKkpocxeme DA1. Jenvtens
R3R5 ycraHaBNWBaeT Ha €€ BhIXOAEe Ha-
npsxeHwe U = (R3/R5+1)-1,25B, rpoe
1,25 B — BHyTpeHHee 06pa3uoBsoe Hanpa-
weHue DAT.

Ha anementax DD1.1, DD1.2 suinonHeH
TpMrrep, ynpasmsiowmidi pabotoid kmoya,
cobpaHHOro Ha anementax R16, R18, R19,
VT1, VT2. 3nement DD1.3 orpaHnuveaer
KO3(OUUMEHT 3ano/IHEHWA  WMMMYNBECOB
npeobpazosarens Ha yposHe 50 %. Otpu-
LarenbHble Nonyneproas MeaHapa, NnocTy-
natowme Ha Buie. 8 DD1.3 ¢ reHepatopa

DA2.1, He NO3BONRAIOT YCTAHOBUTL BLICOKMIA
NOMMNECKMIA YPOBEHL Ha BbiB. 4 DD1.2; ato
NPeaoTBpaLIAEeT HackiLLIeHWe MarHuTonpo-
sona TpaHcgopmatopa T1 v neperpysky
TpaHauctopa VT2. Komnapavop DAZ2.2
cpasHMBaeTr Hanpnxeuue. nocrynammee
c penvrenns R24R25R26, c 06pazuosbiM
HanpsxeHvem +1,8 B. Kak ToNbko Hanps-
weHne obpaTHoit ceasK cranosMTca Gonb-
we 06pasyoBoro, Ha BLIXOAE KOMNApAaTopa
DA2.2 yctaHaBnMBaeTCR HU3KWIA norvyec-
KM ypOBEHb, HE NO3BONAIOLLMIA TpUITERY
Ha anemeHTax DD1.1, DD1.2 OTKpbiTE TpaH-
aucTopbl VT 1, VT2. Takum 06pasom ocyuie-
CTBARETCA CcTabunuzauus BbXOOHOTO Ha-
npsxeHra npeobpasosaTtens Ha yposHe
Uge= {[(R24+R25)/R26]+1):1,8 B. Momumo
DYHKUMM AeNeHNMA BLIXOAHOrO Hanpsxe-
HuR, peavcTtopsl R24, R25, R26 suipasgHW-
BAOT HanpsaxeHWwe Ha NocnepoBaTensLHo
BKNIONEHHLIX KOHAaeHcaTopax C8, C9. Liens
VD3R20R21 — pemMndupytowas, orpaHun-
yusaeTt 0bparHoe HanpsxeHue Ha BbINPA-
MUTENsHOM avoae VD4, He ponyckan ero
npoGos.

CrabunnaaTop HanpskeHus C orpaHu-
YEeHMEM BLIXOOHOTO ToKa cobpaH Ha ane-
menTax DA2.3, DA2.4, VT3—VT6. Perynu-
POBKY BLIXOAHOrO HaNpPRXEHWA ocyulecre-
naer OY DAZ2.4. Hanpsxenue obpatHoi
cBnA3un ¢ penvrena R35—R38 uepes duner-
pyrouyio uens R31C11 noctynaer Ha HevH-
sepTMpyiowmii Bxog DA2.4. Ha uneepTupy-
WM BXOA, NOAAETCH HANPRAXEHWE C ABUX-

_ DA2.3, DA2.4 mexay coboid. Liens R29C10

— ycTpaHser camoBoabyxaeHve crabunu-

satopa. [inop VDS orpaHnumeaet 6pocok
HanpsxeHus Ha peavctope R38 B MomMeHT
KOpPOTKOro 3ambikanva, lwop VD7 He po-
nyckaer obpaTHOro CMewieHWs TpaHanc-
Topa VTS npn nposepke emMKOCTHOW Ha-
MPY3KM M BHE33ANHONO OTKNKOYEHWA NWTa-
HMA, a uens VDBR34 yckopseT paspaaky
NOAKMIYEHHOTO  KOHAEeHcaTopa Npu
yMEHBLUEHMM HaNPAXEHWA HA BLIXOAE CTa-
6unuaaropa peauctopom R13.
3nemertol VTB, R32, R33 aybnupytor
TOKOBLIN perynarop Ha OY DA2.3, ponon-
HMTENBHO 3awmuias  Tpanaucrop VTS
B CNy4ae KOpPOTKOro 3amblkasvs u obna-
nas 6onetim BeicTpopeicTenem, yem OY
DA2.3. Kpome Toro, tpanaucrop VTG or-
paHusMBaeT TOK TpaH3aucTopa VTS paxe
NPy OTKNIOHEHKMW NUTAHWUA, NPeAOTBPALWLAaA
BbIXOA W3 CTPOR TpaHaucTopa VTS m npo-
BEPAEMOro KOMMOHEeHTa, NOCKONbKY Ha
koHpeHcaropax CB, C9 ocraHerca zapaa.
KoHTpons 3a HanpsxeHwem Garapew
ocyuwecTenser mukpocxema DA3. Hanps-
»eHue C Bbixoaa nenvrens RBRY noctyna-
€T Ha ee BXOA, W KaK TONLKO OHO CTaHOBMT-
CAl MEeHbLIE BHYTPEHHero 0Bpasuoeoro Ha-
npsxeHus, pasHoro 2,5 B, ok B uenu cee-
Topmopa HL1 npekpaulaeTcs U OH racHer.
Perynupoeky yCTpoWcTea cnepyeT Ha-
yatk 6e3 tpancdopmaropa T1, nopgas nu-
TaKuee HanpsxeHwe 4 B. B nepsyio ove-
pefe WM3MepRIOT HanpsxeHwe Ha BbiB. 2
crabunmaaropa DA1, KOTOpOE AOMXHO CO-
craenark 1,80...1,82 B. Ecnu uamepenHoe
3Ha4YeHWE MeHbWe yKasaHHOro, cneayer
nmbo yBENWMYMTE CONPOTMBIEHWE PEe3WC-
Topa R3, nubo yMeHbWWTL CONpoTUBNE-
Hue RS, a ecnu Bonblue — HaobopoT.
Danee noabopom pesuctopos RE, RY
Ha BeiB. 1 ctabunmaaropa DA3 ycraHae-
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JNIMBAKOT HanpsixeHwe, NpY KOTOpoOM cee-
Toamoa HL1 noutv He ceeTt. OHO MoXeT
cocTaenaTe 2,45...2,55 B, B 3aBMCUMOCTH
OT NapamMeTpoB KOHKPETHOW MUKPOCXeMbl
v ceeTopgmona. lNockoneky crabunuaarop

DA3 nonoxuteneHoi OBPaTHOW CBA3LID
HE OXBaYeH, YeTKOW rpaHuLbl Nepexknye-
HWA HeT. NpK yBEenUYSHUW NUTAIOWEro Ha-
npsxeHus oTHocuTensHo 4 B ceetopwon
HL1 ponxeH cyulecTBeHHO YyBENNYUTL Ap-
KOCTb CBEYEHWA, 8 NPU YMEHLLUEHUN —
noracave.

Barem nposepsioT paborocnocob-
HOCTh reHeparopa. Ha sbiBopax 1 DA2.1
u 4 DD1.2 pomxHel NpUCYTCTEOBaTL NpA-
MOYrOnbHBIE MMNYNBCH! HacTOTOR OKONo
13,7 Ky, Ha ebiB. 7 DA2.2 — BbICOKWIA NO-
rMNeckvii yposeHs. ECnv CKBaXHOCTE M-
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NyNLCOB He pasHa 2, ee MOXHO NoAcTpo-
uTb nonbopom peauctopa R11 B cTopory
yMeHbLUEHWA NpU ckeaxHocTH Gonele 2
WM B CTOPOHY YBENWYEHWA MPW CKBaXKHO-
cT1 MmeHblue 2. [lanee coeavHaioT BoiB. 6

xomnapatopa DA2.2 ¢ nmocom nuTaloue-
ro HanpsxeHua vepes peavctop 1 kOm.
Ha sbieopax 7 DAZ2.2 v 4 DD1.2 nonxeH
YCTAHOBUTBCA HU3KWIH NOTMYECKWIA ypo-
BEHb.

lNocne aToro Ha nNnary ycraHaesnmeanT
TpaHchopmarop T1 1 NposepsioT Hanpa-
XEHWE Ha KonnekTope TpaHaucTopa VTS,
KOTOpOE CNeayer yCTaHoBUTL B Npeaenax
+406...412 B nopBopom peaucropa R26.
Janee perynvposkoi nepemeHHoro pesu-
cropa R13 npoBepsiOT MHTEPBanbl N3me-
HEHWS BLIXOOHOFD HANPRXEHWS, KOTOpOoe
LOMKHO HaxoauTLCs B Npepenax o1 4.8
Ao 400...405 B. Ecnu Tpaxauctop VTS
MMeeT HW3KWIA Ko3gPUUMEHT nepenaun
TOKa 6a3bl hzya, TO MAKCUMANLHOE BLIXOA-
HOE HanpaxeHuwe MoxeT BbiTb MeHbLle
yxasaHHoro npegena. B atom cnyyae He-
06X0AVMO YMEHLIINTE CONPOTUBAEHNE
peaucTopos R27, R28.

YpoBeHe OrpaHMYeHnA TOKA B NPOBEPA-
eMoM Npubope He 3aBUCUT OT NONOXEHU
nevxka pesnctopa R13 n Haxoamtes
8 npegenax 1,18...1,32 mA. lNpn Heobxo-
AMMOCTW TOK KOPOTKOMQ 3aMbIKaHWUA MOX-
HO nopcTpPouTe NoabGopom pesucTopa
R14. Yrobul nposepuTe OrpaHn4UTens TO-
xa, cofGpanHbiii Ha anemenTax VT6, R31,
R32, ogvH Wwyn mMunIMaMnepMeTpa noa-
KNIOyaloT K uenw +400 B, a apyroii — k ob-
wemy Nposoay. 3HadeHne 3Toro Toka Mo-
weT 6biTe 8 Nnpegenax 1,8...2,5 mA.

OueBMOHOD, YTO TONHOCTD YCT2HOBKM Ha-
NPXEeHUs 3aBUCKUT OT Pa3mepa WKanbl ero
perynsitvopa W TulartensHoCTH rpaayvpos-
KW, 8TY NPoLEenypy HYXHO BLINOAHUTL TWa-
TeneHo, 4To6bl o6ecneuwTs NOrpPewHoOCTb
OLeHKW HanpsxeHus He 6Gonee £5 %.

YepTex nevarHol nnaTtsl M Pacrnonoxe-
HWe 3nemMeHToB n3ohpaxeHtl Ha puc. 2,
BHEWHWA BMA NNarel ¢ YCTAHOBNEHHBIMW
Ha HeW aneMeHTaMK nokasaH Ha ¢oTo
pmMc. 3, a pasmelleHve BCeX Y3N0B yCT-
pOMCTEA B KOPNYCe — Ha pHc. 4.

Mepexnioyarens SA1 — MT-3, kHonka
SB1 — KM-2-1.

KongeHcatopsl C1, C4—C6, C11 — ke-
pamuueckne K10-17a, C2, C7—C8 — ok-
CcUaHLIE UMNOPTHOrO NpanasoacTea, C3 —
K73-9, C10 — kepaMu4yeCKMii BLICOKO-
sonkTHBIM K15-5 unn K15-20. EmkoCTe
koHpeHcaTtopoe C8, C9 mMOXHO YMEHb-
wuTe 0o 4,7 Mk, a ponyctumoe pabovee
HanpsxeHue — ao 300 B.

PeancTopsl R26, R37 — C2-14 c pony-
ckom 10,5 %. BmecTo Hux MOXHO npume-
HWTe peauctopel TWnos MNT, C2-23,
C2-33 c ponyckom 1 %. Conpotmenexunsn
peauctopos R24, R25 n R33, R36 xena-
TeneHo nogobpare Takum obpasom, 4Tobbl
MX CyMmapHbie 3HauyeHus pasHanuce 2000
v 4400 kOm cooTeeTcTBeHHO. OcTaneHbie
peanctopel — C2-33 van MNT, R13 —
Cr3-4am.

Crabunuaatope! LM317L 1 TL4A31 mox-
HO 3ameHnTs Ha KP142EH12A (mmbo
KP142EH12B) w KP142EH19 cooreercr-
BEHHO; LOKONEeBKa STUX MMKDOCXEM COB-
napaet, XoTd Mukpocxema KP142EH12
umeer apyroii kopnyc. OY K1401YO2A
MOXHO 3amenuTte Ha KP1401YA2A,
KP544Y7. lNoporayT Takxe LM124J,
LM324N, LM2902N, Ho npuaeTtcs aopa-
GoTaTe NevyaTHbLIi MOHTAX, NOCKOMLKY
Yy HUX MHaA passofka NUTaHWR: BbB. 4 —
"+ geiB. 11 — "-". Mukpocxema KS56111A7
3ameHsercs Ha K15611A7, KS561T/1,
K1561TN1.
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Ceetoguoas AN307EM mMmoxHO 3a-
MeHUTL NbbIMKU aHanoruyHeIMK. JIMo-

7 Abl K522 MoryT BbiTh € ntobbim Bykeen-

HbIM MHAEKCOM, a K[1247E MOXHO 3ame-
HUTH NIOBLIM AMOAOM C MaKCHMaNbHbIM
obparHeiM  HanpsxeHnem Gonee
600B w npsameiM  TokoM Gonee

- 0.5 A Tpanauctop KTS503A ponyctumo

" 3ameHuTb Ha KT3102 ¢ nmobbim BykBeH-

bk

2

i

Ten. 208-28-38

Bonpoce: consuit@radio.ru

HbiM MHAEKCOM, a 2TS506A — Ha KT506A,
KT859A. TpaHaucrop VT2 KTBOSAM xe-
narenbHo Noaobpatbk ¢ MMHMMABHLIM
HanpxeHeM HacbILWeHWnn KONnexkTop—
3MHUTTEP, 4TO0 5.I'lal'0l'lplr"ll'-lTHO CKaxerca
Ha KNJA npeobpasopavens. Ha pmc. 5

! noxasaHa Cxema BK/IIOYEHWUR TPaH3WMCTO-

pa Ans wamMepeHna napamerpa Npu Guk-
CWMPOBaHHOM TOKe Bazbl.

B tpaxcdopmarope T1 vcnonsayertcs
6ponesbit MarHuMTonposog B30 nz ¢ep-
pvta 2000HM. MepsuyHas O6MOTKa CO-
OEepXuT 14 BUTKOB, HAaMOTaHHEIX NPOBO-
pom N3O 35x0,07, n HamaTtbiBaeTCR
noBepx BTOPUNHOW OBMOTKM, UMeoLLei
1600 BMTKOB, HaMOTaHHBLIX MNPOBOAOM
N3B-2 0,12 suToK K BUTKY. BCe 0BMOTKM
WM30NUPYIOT ABYMSA CNOsSMK KabensHo By-
mary TonuwmHoin 0,05 mm, nocne wero
nponuTeIBaloT NapadpuHoM. Mexay valu-
kamm TpaHcopMaTopa BkleeHa Auanek-
TPUYECKAA NPOKN3OAKA M3 BNEKTPOKaPTO-
Ha TonwwmHon 0,4 mMm.

Ha pwuc. 6 npyeeneHs NpyUMepLl Cxem
BKAOYEHWUA HEKOTOPbIX NONYNPOBOAHWKO-
BbIX NpMBOPOE ANA NPOBEPKM KX Napame-
TPOB NOCTORAHHOIO TOKa: a — NpPoBMBHOro
HanpsxeHus avopa; 6 — HanpsxeHws

. crabunmzaumm crabunurTpoHa (Npw Toke

1,25 MA); B — OTKPbIBAIOWWErO Hanpsxe-
HUA IMHUCTOPA; I, A — HaNPsXeHWs Npo-
6oa KonnekTop—3amuTTep BMNONAPHBIX
TPaH3MCTOPOB Pa3NIMYHON CTPYKTYPLI NPU
3a0aHHOM CONPOTUBNEHMN B Lenw 6a3el;
€, X — HanpsxeHus Npoboa CTOK—MCTOK
P- ¥ N-KaHanbHbIX NONeBLIX TPaH3UCTOPOB
€ WHOYUMPOBAHHLIM KaHAnNoM; 3 — Nps-
MOro HanpsxeHus npobos TpuHWMCTOpa
B 32KpbITOM COCTOAHMK, N — oBpartHoro
HanpsxeHnsa npobos.

Mepea NpOBEPKOHA NONEBOMO TPAH3WUC-
Topa cnepyev ybeauTeCR B TOM, 4TO AR
nony4eHus HyNesoro Toka Croka pocra-
TOYHO HYNEBOrO HaNPsXXeHWA Ha 3aTeope,
T. €. CONPOTWBNEHWA B LENW 3aTBOp—WNC-
TOoK. Hanpumep, noneseble TPaH3UCTOPSI
C p-N NEPEXOA0M AR NONYYEHWA HyNeBo-
ro Toka croka Tpebyior o6paTHOro cme-
WEHMA Ha 3aTBOPE, YTO HE MO3BONAET
NpoBEPATL UX MO Ccxeme puc. 6,e, x.
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Pegaxtop — A. Coxanos,
rpachuxa v choro — asTopa

Noaxknwo4yeHne AXXOMUNCTUKOB OT
MrpoBbLIX NPUCTaABOK K wuunHe USB

C. PIOMMUK, r. Yephwuros, YkpanHa

ABTOp paccka3biBaer, KaKk u3roroBuTs NPocTol aganrep Ha MK
ATmega8, nossonsowmii nogxmoYnTe Kk pasveMy USB xoMmnbiorepa
JAXKOACTHK OT MrpoBo# Bugeonpucrasku. Crares 6yger nonesHa He
TONBKO NMOBUTENSM NOUrpaTes B "NPUCTAa0YHbIe " MIPbI Ha KOMINLIOTE-
pe, HO U BCEM, KTO MHTEpEeCYyeTrcs npumMeHeHnem nHrepgeiica USB

a CBOMX KOHCTPYKLMSAX.

TOM, KaK NOAKNIOHNATE rpOBLIE MaHW-
NyNATOPbI OT BUAEONPUCTABOK K NOp-
Ty LPT koMnbioTepa M Kakue nporpamm-
Heleé apaiBepbl AR HUX WMCNONBL30BATH,
aBTop pacckaszan B [1]. B coBpemeHHbix
HOYTOYKax M MaTepuHCKMX Nnartax Kom-
nbloTepoe Nopt LPT cumTaercs Y4yTe Nk He
arasM3MOM U BO MHOTKX CNyyasx OTCYTCT-
syet. Ha cmeHy emMy npuxoamt noprt USB,
K KOTOpOMY NOAKNIOMAIOT NPMHTEPLI, MO-
nembl, FLASH-namatb 1 npoyne nepynde-
pWAHBIE YCTPOKMCTEA,
JDKOACTMKM OT WrpOBBIX NPUCTABOK

ansHOW UrpoBoi npucTaske. USB-apanmep,
paboratowmii 8 pexume LS, MOXHO NocTpo-
WTb Ha CpaBHUTENEHO aetesom MK obuwiero
HA3HAYEHMA N COSAMHUTL €10 C KOMNbIOTE-
POM AOBONEHO ANMHHEIM Kabenem Oaxs
6e3 BUTbIX Nap NPOBOAOB. Tak KakK pexmm
LS 6bin npeaycMoTpeH U cneumdukaumein
USB-1.0, To agantep cmoxer paborats
He TONLKO C COBPEMEHHBIMW, HO M C MO-
pPankHO YCTapestnMM KOMNBIOTEPaMI.
CornacHo cneumdukaumn pasnuyator
psa knacca USB-ycrtpoiicte: CDC
{Communication Device Class) — ycTpoii-

Dendy, SEGA MegaDrive-ll (Sega), Sony cvBa cesaan, HID (Human Interface
v 1 X2"ISP"
X1 "USE" KBbiB. 7, 20 DD1 DD1 5R15K Wia
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PlayStation (PSX) — ne ncxkntosenve. MNogp-
KIOHAIo0T KX K pa3beMy USB koMnbioTepa
yepes cneumansHee aaanTepsl. M3secTHb
Takne U3aenna Kak NpoMeILLNeHHOro Npo-
WM3BOACTEA [2], Tak M niobuTensckue camo-
nBnKK, Hanpumep, [3, 4]. Bce onn Beinon-
HeHbl Ha MK, HO Kaxabiil M3 HUX UMeeT Te
WM WHble HEOOCTaTKM: TO ManNoe 4vcno
W HOMEHKNaTypa NOAKMIOHAEMbIX [XOn-
CTUKOB, TO BLICOKan UeHa W M3NWLLHARA
CNOXHOCTL, TO peaKan MUKpocxema u OT-
CYTCTBME w4epTexa neyarHoin nnarel.
Ho xyxe Bcero — "3acekpeyeHHOCTL" uc-
XOOHOro TEKCTa NPorpamMmel, He NO3BONA-
10LLAR MOAEPHU3UPOBATL M NPUCNOCOBUTL
vHTepdeic ynpaenesra nop CBON BKYCh!
1 norpebrocTw. Mo aTon NpuurHe n Bbina
BbINONHeHa Npeanaraeman paspaborTka Ha
[OCTYNHOW anemeHTHOM 6ase W ¢ OTKpbI-
ThIMK UCXOOHBIMKM TEKCTaMW NPOrpamMm.
Kak uasectHo, yteepxaenHas B 2000 r.
cneundmkaums USB-2.0 npeaycmarpusa-
er Tpu pexuma paborbl wuHb: LS (Low
Speed) — ckopocTe a0 1,5 MBur/c, FS (Full
Speed) — ckopoctb Ao 12 Mbut/c, HS
(High Speed) — ckopocts no 480 Mbut/c.
Camelil NPOCTOM U3 3TUX pexumMos — LS,
Ero cpaBHMTENBEHO HUSKOM CKOPOCTW A0CTa-
TOYHO, 4TOBLI obecneuwTs ONPOC KHONOK
KoiCTVKa C neproaom 16...20 M, Kak B pe-

Devices) — yCTpoOHCcTBa MHTEepdeinca "ye-
NOBEK-KOMNbIOTER”. K NepBoMy M3 HMX
OBbLIMHO OTHOCAT AONONHUTENBHLIE KOM-
MYHMKAUMOHHBIE NOPTHI, CO3[aBaemble
B8 KOMNLIOTEPE C NOMOLLLIO KOHBEPTEPOB
RS-232—USB. [ns pabotel C HUMKW Tpe-
ByeTcR, Kak Npaevno, nucats cobcTeeH-
Hble KOMNLIOTEPHbLIE NPOrpaMMbl.

YCTponcrea BTOporo knacca WenoNb-
3ytoT rovoeele HID-apaiieepsl CUCTEMBI
Windows, 4to aHaunTensHo obneryaer aa-
Aavy NporpaMMucTa, BnepsesLie CTONKHYB-
weroca ¢ USB. Mo cytn pena, HuKakon
NporpamMmbl COCTaBNATL HE NPUXOAMTCH,
pocratoyHo pazobpartkCcR B npotokone
obmena undopmaumein.

PazpaGoraHHble anantepb! NOCTPOeH:s!
Ha MK ATmega8 [5]. Ero nporpamma tak-
Xe AoNxHa copepxats pgpansep USB.
B HacTosuee spema nogobHeie aparisepb
nns MK cemeiictea AVR paspabarbisaior,
Kak npasuno,Ha 6aze BubnuoTek apaviee-
poB cnoeaukoro panvonioburens Urops
Yewrko [6], HanMCaHHbIX Ha A3bIke accemb-
nepa, unu 6ubnuorek, nNpeanaraemblx
$uvpmoir Objective Development [7] (Ha
a3bike C ¢ accembnepHbiMu BCTaBkaMn).

Obe Bubnuotekn pacnpOCTPAHAKITCA
6ecnnarHo n No o6bemy 06BEKTHOIO KOAa
AalnT NpuBAMaUTENsEHO OOMHAKOBLIE pe-
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N ~ | 4TO6EI KOMNBIOTED MO ONO3HATHL
<3 LEFT1| /3 LEFT2 i NOAKMIONEHHBIA K HeMy ananTep
kak USB-ycTpoiicTeo, paborato-
<4 RT1 <4 RT2 i wee B pexume LS. PesucTopbl
= 5 | R3, R4 NOAABNSIOT “3B0H™ HA ne-
~ 5 . penanax nepepasaeMbix UM-
<6 NE:' B AB2] | NyNLCHLIX CHUrHanos, ctabunm-
! TpoHb VD1, VD2 — zalmiHble.
<7 SY! <? SY I Hanpsxenue nuTaHns
8 8 ! 5B nocrynaer Ha ajantep no
J nvHuK VBus untepdeiica USB.
8 STIC1 ] STIC Konpencatopul C1 v C2 cHuxa-
0T YPOBEHb UMNYNLCHLIX NO-
06 (6 mex. Yeranoeka MK B ucxonHoe
- (B. oM. pMC. 1) cocToRHME NPOUCXOAUT ABTO-
Puc. 3 MarMHecku npu Nopase NuTa-
Hus. Tok, noTpebnaemelid anan-
X3 % OBuy. (B, cm pic 1) TEPOM BMECTE C [HKONCTHKAMM,
s o g DDA He npesblwaer 20...30 MA.
[woRcTik Nel [IwoicTk Ne2" e B o
5 St A DAT?2 (em. pue. 1} Ann 3aUMTBI OT ClyNaiiHbIX 3a-
ME; | ™elkaHuit  nocneposatenbHo
10 f Lovoy 30 {cupgBIBLIIRED [ o e e pekoMer ety
- Bl
e M2 el Z3pco 1 0,1..0,25A.
W Lo 2 | flpkocTs ceetoavona HL1
pC3 ! 3aBHUCMT OT HOMUHANA PE3MCTO-
14 SEL 14 SE| PCa | pa R2. MuraHwe csetogmopa
PC5| . npubnuauTensHO ABa pa3a e ce-
15 CLK: 15 CLK2 -~ KkyHay CBMOETENLCTBYET O HOP-
mansHoW pabore agantepa.
+358 Pazbem X2 cnyxur ana 3a-
VD3 Kf15226 VD4 K[15226 rpy3xkunporpammel B MK, yxe yc-
Puc. 4 3 = +5B (A, om puc 1) TAHOBMEHHBIA Ha nnaTy. HasHave-

ayneTatel. OpgHako Bropas 6Gubnuoreka
npepnoyTHTeNsHee NO KOPPeKTHOCTH 06-
paboTkn 3anpocoB nNpepbiBaHnin K BLICT-
popeicTenio. Kpome Toro, MCXoaHble Tek-
ctol gpaieepos Objective Development
ropas3no KOMNakTHee W HarmsgHee, OHW
Npowe 8 NOHMMaHUN K Nervye NoOAAAITCA
KOppeKkTMpoBke. Mo 3TUM NPUYKMHAM OHK
¥ MCMONBL30BaHbL! B NpeanaraeMon BHMa-
HWIO yuTaTenei paspaborke.

Ons AKOMCTVUKOB OT MrpoBbIX NpUCTa-
sok Dendy, Sega v PSX 6binum paspabora-
Hbl OTAENbHLIE apanTepbl, WMerLlluue
B CBOEM OCHOBE OAMHaKOBLIA MUKDOKOHT-
PONNEepHLIA y3en, cxema KoToporo usob-
paxeHa Ha pwc. 1. KovpeHcatopw C3
v C4 — aneMeHTH TMNOBOWM CxeMbl NOA-
KIOYEHWA KBapuesoro pesoHatopa ZQ1
k MK DD1. K yHudUUMPOBaHHOW po3eTke
USB-B (X1), aHanormyHoli yctaHaenveae-
MOH B NpUMHTEpax, CkaHepax W B ApYyrux
nepudepuitHbix YCTPOWCTBAX C MHTEp-
delicom USB, NnoaknioyaioT Bunky Tuna B
craHpapTHoro USB-kabena. Bunky Tvna

HWE €r0 KOHTAKTOB COOTBETCTRY-
€T pekoMeHaoBaHHoMYy B [8]. 3ToT pastem
MOMXHO MCKMIOYMTE, ecnv MK Gynet sapaHee
3anporpaMMMpoBaH B NaHenu Nporpamma-
TOpa, U B AanbHellemM MoanduuMpoBaTh
€ro nporpaMmy He NpeanonaraeTca.

JXONCTMKM COBAMHAIOT € MUKDOKOHT-
pONNepHLIM Y3N0M MO CXxemam, nokasau-
HLIM Ha pHC. 2 (00 YeTbipex SKONCTUKOB
ot Dendy), Ha puc. 3 (00 aByx oXOHCTH-
KOB OT Sega) 1 Ha pMcC. 4 (00 ABYX IKOWM-
cTukoe ot PSX). BO3MOXHOCTE NOAKNO-
YUTL OAHOBPEMEHHO HECKONLKO JXXOWCTU-
k0B ynobHa ons nobuteneit urp € He-
CKONbKMMW YHACTHUKAMM,

Bunkm X3—X6 Ha puc. 2 — DB-9M mnu
DB-15M B 3aBMCUMOCTM OT TUMa PO3ETOK,
KOTOPbIMKM  OCHaWEHE NOoAaKNK4Yaemble
JKONCTHKKM, HOMepa BLIBOAOE AEBATUKOH-
TAKTHLIX PA3LEMOB NpUBeaeHsl B cKobkax.
Bunku Ha puc. 3 — DB-SM, a posetkm Ha
pyc. 4 — cneumnansHble oT npucTaskn PSX.

Ha pvc. 4 ects ayop VD4, NOKaz3aHHLIA
nyHkTMPOM. Teopetuyecku, YTobbl NoHK-
3T HanpsXxeHue NUTanua ¢ 5 oo 3,5 B,

HeobxoaMMbIX ANA AXKOMNCTUKA OT npu-
cTaeku PSX, TakoW gvoa ponxeH ObiTb.

OpHako Ha NpaKkTvKe € ero yCTaHOBKOW =

BO3HMKAIOT NOxHble cpabarbiBaHua nNpwm

OHOBPEMEHHOM HaxXaTun yeThipex u 60-

nee KHONOK JKOWCTHKA.

K BxooHbM nubuam noproe MK npo- i

MPaMMHO NOAKNOYEHB! BHYTPEHHWE peanc- . ¢

TOpLl, COeMHAKWME KX C NAOCOM MCTON- ';
HMKa MUTaHWA. 3T0 yMeHbLWaeT HaBoaKW -
W yCTpaHaeT NoxHble cpabarbiBanlun, korga

KOHTaKThl pasbemos, K KOTOPLIM He nog-
KIONEHBb! JOKOWCTHKM, "BMCAT B BO3ayxe”.
Apantepsl cobupatoT Ha NesarHbIX nna-
Tax, wsobpaxeHHbix Ha pMc. 5—7, nna
JKOWCTMKOB OT Bupaeonpuctasok Dendy,
Sega n PSX cooteercreenHo. Mnara ana
Dendy paccyMTaHa Ha NOAKMIONEHWE K Hel
He Gonee AByX [LKOMCTUKOB, W TONLKO
c pasvemamu DB-9. MNop Gonbluee uicno
JUKOMCTMKOB WAV NOA, pasvemsl DB-15 ee
npuaeTca nepenenars. Kak sapwawy, no-

nyckaetca obortnce BoobiLe 6e3 passe- -

MOB, NPUNane NPOBOAA LXXOWCTUKOB NMpA-
MO K KOHTaKTHbIM NMNOLAAKaM Ha nnare.
Hanbonee peduumTHBIE pasLeMbl ANA
[KOMCTUKOB OT NPUCTaBKKM PSX MOXHO 3a-
MEHWUTL CeMbIO OAMHONHBIMK NPOBOAAMM

C NpuNasHHLIMK K HUM rHesgamv nogxo- -

OfLLEero pasmMepa oT ApYrUX pasbemos.
M3onvpoeas MecTa naiky OTPes3kamMu no-
NMXNOPBUHWNOBOR TPYOKM, rHe3na Haae-
BaIOT Ha LWUTbIPK BUIKW [KOWNCTHKE.
Pacnonoxenve petanei anantepos,

NPaKTUYECKN MASHTHMYHOE Ha NNaTax Beex

TpEex BApUaHTOB, NOKa3aHo Ha puc. 8. Uc-
KNoyeHne npeacraenaer auop VD3, ero
yCTaHasnMBaloT TONLKO Ha nnave ans PSX.
Ha Heil xe vHaye pacnonoXeHb! KOHTaKT-
HbIE MNOLLAAKWN NOA, Pazbembl X3 1 X4,

MpW OTCYTCTBUM yKa3aHHOTO Ha cxeme

MUKPOKOHTponnepa ATmega8-16PI ¢ mak-
CHMManbLHOW TakTOBOW wacTotoir 16 My
MOXHO nonpoboeats 3amMeHUTL ero Ha
ATmega8L-8Pl. dopmankHo €ro Makcw-
ManbHas TakToBas vacrora — 8 MMy,
HO NpaxTuKa NOKasLIBaET, YTO NPU HanNpA-

XEHWM nuTanus 5 B %5 % GONLLUMHCTEO
BTNX MUKpOCXeM Ha 4Jactore 12 My pa- ¢

6oraloT yctoiumsBo. BoaMoxHa v 3ameHa
MUKPOKOHTpONNEPa € "MHAYCTPUaTLHBLIM™
AONYCTMMBIM MHTEpBanom paboyen Tem-
nepatypul (6ykebl | vnu U B MHaekce) Ha
"kommepueckmin” (¢ Byxesoit C B Hpekce),
He paccyMTaHHbIi Ha paboTy Npy oTpuua-
TenLHOM TemMneparype.

Kaxaelli U3 Tpex BapuaHToB afantepa
MCNONbL3yeT CBOI COBCTBEHHYIO NPOrpam-
My MK, npuyem pasHylo, B 3aBMCMMOCTH
OT MaKCUManbHOro YMcna NoAKNKYaeMbix
BX0NCTVKOB. Hanpumep, AnA [XKORCTKOB
o1 Dendy nmeloTcs Hetsipe Bepcun Npo-
rpammbl, oBcnyxuealoLme OavH, nea, Tpu
WM HETBIDE IXKOWCTUKA.

Jeno B ToM, 4T0 MHPOPMALMA NO WH-
Tepgeiicy USB B pexivime LS nepegaercs
nakeTamm (TpaH3akuvsamMM), Cneayowmmm
¢ nepvopom 10 mc. OnpepeneHwe cocro-

AHWA KHOMOK U PLIMArOB [DKOWCTHKA Npo-

rpamMmoii MK 3aHvMaeT NpmbnmantensHo

9 mc. Moaromy 3a 0aHY TPAH3aKLMIO KOM- -
NbIOTEP UMEEeT BO3MOXHOCTb NONYYUTL ~

WHGPOPMaLMIO O COCTORHMM TONBKO OAHO-
O [OKONCTUKA.

B cnyyae, koraa okONCTUKOB HECKoNb-

KO, apantep nepegaer WHGOPMaUMIO
0 HUX nNoovepenHo No kpyry. Mpu aeyx
BXOWCTUKax nepuon obHosneHua nHeop-
Mauuv O Kaxpom w3 Hux paseH 20 mc,
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a npw Yyetbipex pocruraer 40 Mc, 9710 Mo-
XBT 3aMETHO yXyaWwwTbs OoneparusHOCTb
ynpasneHus obvextamu urpbl. Moaromy,
€CNK He NNaHUPYIOTCH Mrpkl C GonbLKM
YMCNOM YYACTHWMKOB, CTOMT 3arpysutb

8 MK BepCHIO NPOIrpaMmMel, paCCYMTaHHYO
Ha MMHMManeLHO Heobxoaumoe uyucno
axoinctukos. Ecnm norpebyerca, to MK
MOXHO NepenporpaMMMpoBaTh NPakTuYe-
CKM HeorpaHuyeHHoe Yvcno pas. Cocron-
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Puc. 8

HWe KOHPWIypauMoHHEIX BUTOB NMpu ero
NPOrpamMMUpoOBaHUKM IONXHO COOTBETCT-
BOBarL puc. 9

MmeHa npunaraemelx K cTarbe 3arpy-
3o4HLIX Paitnos (HEX-¢ainos) coctosT 13
COKPaLEHHOr0 Ha3BaHWA BMASONPUCTAB-
K1 ¥ UM phbl, O3HAYAIoLLEN MaKCHMaNbHOe
HMCNO NOAKMONAEMbBIX K anantepy KO-
CTUKOB. [ns npucraeku Sega uMmeeTcs Ba-
puanT (Segal-2.hex), nO3BONAOLIMIA
noONL30BATLCS! ABYMA NOAKNIOHEHHBIMK
K anantepy JKOWCTMKamMK MNooYepenHo.
B atom cnysae murasue ceetoauona HL1
c yacrotoi 0,5 Ny NokassiBaer, 4To AeHCT-
BYET JOKOWCTUK, NOAKMONEHHBIR K pasne-
My X3, a ¢ wactotor 5 My — nopkMoueH-
HbI K pasbemy X4.

K cobpaHHOMYy 1 3anporpaMMMpoBaH-
HOMY aAanTepy NoAKIKHAKT OAWH UMK He-
CKONBKO MKONUCTHKOB. X ynucno ne nomx-
HO NpeBbillaTk AONYCTMMOrO 418 UCNoNbL-
3yemMoil BepcvM nporpammel MK. 3arem
apantep craHoapTHeiM USB kabenem co-
EOMHAIOT C KOMNBIOTEPOM (AONYyCKaeTcs
“ropauee” nogknioyeHve k pabotawiliemy
KOMMBIOTEPY).

Yepe3 HeckonekKo CekyHp agpantep
6yneT aBTOMATMMECKM ONO3HAH CUCTE-
Mo Windows-XP kak HID-yctpoicTeo.
B cucreme Windows-98SE Heobxonumo
npeasapuTensHO YyCTaHOBUTL BCE npea-
naraemble ¢upmoin Microsoft naruwm,
B ToM umcne 240075up.exe (<http://
www.microsoft.com/downloads>).

MNpocmoTpers CBONCTBA2 BHOBL NOLA-
KNioHeHHbIX USB-MXONCTUKOBE  MOXHO,
npoigs no nytw “Myck—Hacrpoika-Na-
HENb ynpasneHna—Wrposele yCTpONGT-
Ba—CeBoiicTBa". Hanpumep, y mxOACTHKA
ot Dendy Byayr ovobpaxenbl 4Yeroipe
KHOMKW M OfHAa OCb, OT Sega — BOCEMb
KHOMOK W 0fiHa OCb, anst PSX — 12 kHonok,
oHa OCb M [OBE pPYYKU ynpasneHws
{pwuc. 10), npuyem ase kHonku v obe py4-
K1 [elCTBYHOT TONBKO B "aHanoroBom” pe-
KUMe IXKONCTUKAE.

Kanubpoeats oXONCTMKKM He Tpebyer-
cA. HID-mxoRCTHMKKM MOMyT 3aMEeHATL Opyr
opyra. Hanpumep, B 3mynatopax wrp
Dendy ycnewHo $yHKUMOHUPYIOT [OXOW-
cTrku oT Sega v PSX. MoxHo v Haobopor,
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¥ Checked kems means programmed [bit = )
Refer to device datachest, please
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I™ RSTOISBL I~ WDTON I~ SPIEH W CKOPT [~ EESAVE I~ BOOTSZ1 I~ BOOTSZ01 BOOTRST

[~ BODLEVEL & BODENT™ SUT1 I~ SUTO I~ CKSEL3 ™ CKSEL2 I~ CKSEL1 T~ CKSELO

I™ UnChecked tems means unprogrammed [bit = 1)
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JIUTEPATYPA

1. Prommk C. KaK nOAKNIONHTE K KOMIMBIO-
TEPY OXOWCTVK OT UrpoBOK NpucTaBkn. — Pa-
omo, 2003, Ne 3, c. 16, 17; Ne 12, c. 2B, 29;
2004, Ne 2, ¢. 50 (nevatHan nnara).

2. USB Nintendo NES Controllers. —
<http: {/www.ratrcmsh com/nintendo. htmi>.

3. N64 and ers for the PC
with USB. — <http://www.zen35383.zen.co.uk/
stnield/usbpads.htm>.

4. Torrone P. HOW-TO: Make a Nintendo
controlier into a PC Joystick. — <http://
www.joystigq.com/2004/08/07/
how-to-make-a-nintendo-controller-into-e-
pc-joystick>,

5. ATmega8B, ATmega8L: 8-bit AVR with 8K
Bytes In-System Programmable Flash. —
<http://www.etmel.com/dyn/resources/
prod_documents/doc2486.pdi>.

Puc. 11

: EDIT BLTION R2

TOfBKC KHONOK B HEKOTOPbLIX Mrpax He XBa-
TvT. MNepen Urpoit [XXOHCTUKKW HacTpavea-
10T B MEHIO ONUMIA, HaNPUMEP, Kak noka-
3aHO Ha ckpuHlwoTe (pmc. 11), cHATOM
C SKpaHa KoMMnbloTepa Npwm pabote amyna-
TOpa "ePSXe 1.60".

Ele oata BO3MOXHOCTE — WMCNONB30-
BaTb USB-0XOWCTMKM OT MrpoBbiX NpPM-
CTaBOK B ODBIYHBLIX KOMMBIOTEPHBIX Mrpax.
3T0 BNONHE PeansHo, NOCKONLKY KO-
CTMKM NPONMCHIBAIOTCA B CMCTEME Kak
craHpapTHele HID-mMaurnynaTopsl C BOS-
MOXHOCTLIO NOCNEAyIoWero nepeHaava-
YEHWA KHONOK.

ABTOp Buipaxaer rnyGOKyl0 npu3Ha-
TensHocTe O. Cemenosy (r. CesacTonons,
YrpauHa) 3a UBHHbIE MOV M 3aMeyaHusn
Mo CTPYKTYPHOI OpraHvM3aumy uHrepgein-
ca USB B nporpammax ans MK.

6. Yewwxo M. AVR309: MporpammHan pea-
NW3aunA yHMBEpPCaNsHOW NOCNenoBaTensbHOR
wuHel (USB). — <http://www.ineltek.ru/
html.cgl/bct/app/micros/evr/AVR30D.hitm>.

7. AFirmware-Only USB Driver for Atmel AVR
Microcontrollers. — <http://www.obdev.at/

/avrusb/index.htmi>.

8. AVRI10: In-System Programming. —
<http://www.etmel.com/dyn/resources/pro
d_documents/DOC0843.PDF>.

Pegaxtop — A, fonrwi, rpachima — A, Jonrwi,

CKDMHLLIOTH — ABTOPE

MOAYNbHAS PEKNTAMA

Ycnoswn cm. B "Pagwo”, 2006, Ne 7, ¢. 15

HUHTEPHET-MATA3WH NPEONATAET!
Bonee 50000 paovoKOMNOHEHTOB,
4500 komnakT-auckos v 9000 kHur
v anb60MOB NC PaauOTEMAETHKE Bbl
MOXETE 3aKasaTk W NOAYYMTE NO Ha-
wumM katanoram. Karanorm MNOCBIT-
TOPIa Ha KOMNAKT-AUCKE CTOAT BCEro
25 py6. 1 BRICHINAIOTCA NO Npegonna-
TE€, 8 N0 3aABKaM NPESNPUATHIA U 4ne-
Ham knyba "Macrtep” — BECMNATHO.
Karanorv sakaxure 3ech:
WWW.DESSY.RU wnm
107113, r. Mockea, a/a 10"

* * *

30ecChk:

000 "3nexTponang”

OyeHe MHOrO BCSKMX paguoaeTa-
nei, paxe peakvx... becnaarHeii karta-
nor. Mwbkme ycnosua nocraeku. flo-
craBka no CHIL Bce ocransHoe Ha
www.elekland.ru

He TparsTe Bpema Ha NOMCKK —

aro Hawa pabora!

Ana nucem — 169300, Pecnybnuka
Komu, . ¥xTa, a/a 54.

E-mail: elekland@mail.ru

dakc — (82147) 63482.

* * *
Ana Bac, paguomoGutenm!
PAAWOKOHCTPYKTOPDI scex Ha-

npasnexuin. Kopnycw ons PSA. Pagvo-
ANEMEHTH!, MOHTaXHbIA MHCTPYMEHT
M Martepuansl, NUTEparypa, roToBbie
u3penvs. IBM-koMmnnexTyiowime.

Ot Bac — onnayeHHbiii KOHBEpPT
ons 6ecnnarHoro karanora.

426072, r. MkeBck,

a/a 1333 PTU "Npomereit”.

www.rtc-prometej.narod.ru

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

Ten. 22-60-07.

* * *

MUKPOCXEMbI, TPAH3MCTOPbI,
KOHOEHCATOPbBI, PE3BUCTOPRI,
a TaKke MHOroe Apyroe Ons pagmo-
niobuTeneit M PEMOHTHUKOB TeNe-, pa-
AMo-, BUOEO- U aypuoannapartyps Bui
MOXETe NpuobpecTy No agpecy:
i r. Mockea, MMTHMHCKWI paguopLIHOK,
-11.
www.S-10mitino.narod.ru

* * *

COBEPHUTE CBOUMMU PYKAMM!

Bonee 200 NONYNAPHBIX HA-
BEOPOB HA NIOBYIO TEMATHUKY,
paguocTaHuMK, CUCTEMB BuaeoHab-
niogeHun u 6e3onacHoCTH, M3Mepu-
TENbHBIE NPMGOPL!, MHCTPYMEHT, KOM-
NAEKTYIOLME,

115201, Mockea,

a/a 4 "HOBAR TEXHUKA™

www.new-technik.ru

* * &*

Beicbinaem nouToil 3anporpammu-
pOBaHHLIe NO Balemy 3akasy MMKpO-
KOHTpOnneps: u N3y.

390028, Pazanb, a/a 8.

WWW. progm.nm.ru
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_32 MpourpeiBaTens ayano-CD

n3 npusoga CD-ROM

B. JIY3SIHWH, r. Knposo-Yeneuyx Kuposckoif 06n.

epen nepesiM BKNOYeHWeM cobpan-

HOrO NPOMrpLIBaTENs BHWMATENbLHO
NPOBEPLTE NPAaBUNBHOCTL MOHTaXA W y6e-
MTeck B OTCYTCTBMM 3aMbikaHuit, Ecnun
ycraHoeneHs nea npweona CD, obnsa-
TeNsHO NpOBepLTE, YTO COOTBETCTBYOLLM-
MK NEPBMBbIMKAMU OOWH M3 HUX CKOHGDWIY-
puposad kak "master”, a Apyroil — Kak
"slave”.

MNocrne nofauy NUTAIOULEro Hanpsxe-
HUS MUKDOKOHTpONNep B COOTBETCTBMM
C NPOrpamMMoii HasMHaeT NOMCK NOOKII-
yeHHbix Nnpueogoe CD. Ecnut HW oavH m3
HWx He OBHapyxeH, Ha wHaukaTop OyoyT
aLBEAEHL ABMrawWMecs oOr ueHTpa
K Kpasm 3HakyM “MMHYC". B 3TOM cOCTOR-
HHKM MOXHO NULLbL HaXaTWem Ha KHONKY
SB3 nepeBecTH NPOMrpLIBaTENE B OEXYP-
HEI PEXMM MNK. Haxae Ha KHoNKy SB4,
Hayatb NPOCMOTP W KOPPEKTMPOBKY WH-
dopmMaumk, XpaHsilleMCa B 3HeproHesa-
BMCUMOI NamsTi (EEPROM  MUKpDOKOHT-
ponnepa). OCranbHLIe KHONKK B 3TOM CH-
TyauMu He BencTeyIOT, KoMaHae: ¢ MNAY He
NPUHUMAKOTCH.

Ecnu ofHapyxenbl OOMH WNK fea npu-
BOJA, HO AVCKOB B HUX HET, Ha MHAMKATOP
BLIBOAMTCH CoOBLEHMe, NOKasaHHoe Ha
pwc. 7. BMecto Gykesl N B KpaliHeik nesor

et~ = =
Puc. 7

no3unuun Byaert ykasaH HOMep aKkTMBHOrO
npusoga (1 vk 2). Cnenywuive nse No-
3WLUK OTBEOEHLI YUCHY TPEKOB Ha JWCKE.
Haxogsuascs ageck umdpa 0 roBopur
O TOM, YTO AUCK OTCYTCTBYET. B nosvumsx,
oTBEfdeHHBLIX MUHYTam M CEKYHAaM BpeMe-
HWM BOCNPOW3BEOEHWA, MWralT 3HaKW
“MMHYC”. HOMep akTMBHOrNO nNpueoga BO
BpeMa BOCNpOM3BedeHWa Ha MHOWKaTop
He BLIBOOMTCS; OH BWOEH TONbKO NpW OT-
CYTCTEMM OMCKa W NEPEKNIOYEHVY NPUBO-
nos. Ecnv npreon e AMHCTBEHHLIMR, KOMaH-
Ad NEePeKNYEHHA He IEWCTBYeT.

P MM-cCc|

T Orcuer BPEMEHN;
- OT Ha4yana Tpeka,

- |- no kokua Tpeka,

j — OT Ha4ana aucka,
J -

Puc. 8

MNpu HanvuMK gvcka 8 Nprsoge Tabno
MHOMKATOpa NPUMeT BUA, NOKasaHHbIK Ha
puc. 8. 3neck p — pexiM paborel (Gykekl
P vnu F); TT — HOMEp TeKyLWero Tpeka;
MM — MUHYTHI; CC — CeKyH/lbl. Mexay Ho-
MEPOM TPeKa 1 YMCNOM MWUHYT ByayT Bbi-
BEAEHEI NOKa3aHHLIE HA TOM XE pUCYHKe
CUMBOTbI, XapakTepuayoue cnocob or-
cueta BpeMenw. [oka BOCnpovaseneHve
_AMCKa He Ha4aTo, Ha MupvkaTope otobpa-
xaorca ofilee YMCNO TPEKOB M NONHan
NPOAOMXMTENEHOCTE 3BY4aHws. Ecnv B

o vEn it
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- [0 KOHLa AWCKa.

nporpaMme BKIIOYEH peXxuM "ABTOBOC-
NpoOM3BEAeHWE”, TO NOCNe 3aKPLITHA NOT-
K2 C IMCKOM KNV B TOM Cry4ae, Koraa aMck
nepep, BKAIDYEHUEM NUTAHUA NPOMIPLIBa-
Tens yxe HaxoOounca B NpUeone, BOCNpo-
n3aBeneHve Ha4uMHaeTCH aBTOMaTUYEeCKM.

Ecnv HYKakve MamMeHeHWn B MCXOQHOE
conepxvmoe EEPROM MrKpOKoHTpONne-
pa He BHOCMIKCK, kHONkK Bnoka ynpasne-
HuA SB4—SB11 B atom (paboyeM) pexu-
Me NpPOMIrpLiBaTENN WMElOT Chneaylyve
DYyHKUMM:

SB4 — w3aMeHWTL NOPAOOK NPOWIPhbi-
BaHWsA;

SB5 — M3MEHWUTL OTCHET BPEMEHM;

SB6 — nepeiiTi Ha NpeaLAYLUMI Tpek;

SB7 — nnaBHas NnepemMoTka Bnepes;

SB8 — socnpovasepeHue;

SBY9 — nnaeHan NnepeMOTKa Ha3an;

SB10 — nepeiit Ha CNeOyOLLMHA TPEK;

SB11 — crTon.

Kuonkn "Bocnpowasepenve” (SBB) u
"Cron™ (SB11) MHOrogdyHKUMOHANBHEL.
MNosTopHOE NOCNe Ha4wana BocnNpovasene-
HWA HAXaThe Ha kHONKy SB8 vnu Ha cooT-
BeTcTeylOWyo knonky NMAOY nepeseper
npovrpeiBarerns B pexwm “Mayasa”. Lng-
Pbl MUHYT M CEKYH[, Ha MHOWKATOPE HaYHyT
MUrartbe, O3Ha4van, 4To BOCNpOu3BefeHWe
NpMoOCTaHOBNEeHO. Eule ogHo Haxartve Ha
TY Xe KHONKY NpepseT Nay3y, BOCNPOWM3-
segenue GyneTt NPOOOIKEHO C MecTa 0C-
TAHOBKM,

Ecnw 3sy4aHve GbLuUlo NPepBaHo Haxa-
THeM Ha KHONKY SB11, HaXaTHe Ha KHONKY
SB8 3anyCcTVT npourpeiBaHve ¢ Hadana
Tekyllero Tpeka. [ina TOro 4toGel Bep-
HYTBCA K HA4any OMcKa, HYXXHO Npensapm-
TErNbLHO HaxaTbk Ha KHONKY SB11 ewe pas.
Mpw 3T1OM Ha MHaMKaTope ByAyT NOKa3aHkl
4MCIO TPEKOB Ha AVCKE W O6LLee Bpems Nx
3By4amnms. Ele onHo Haxartve Ha KHOTKY
SB11 npweeper K OTKPbIBAHWIO NOTKa;
Ha MHOMKATOPe NOABATCA ABVMXYLUMECH OT
Kpaes K LeHTpy 3Haku "MWHYC". Cnenyro-
MM HaXaThemM Ha kHonKy SB11 noTok Gy-
per 3akphr. OH MOXeT 3aKPLITECA M 2BTO-
MaTuMyecku NO MCTEYEHWU 3anaHHOro
B NPOrpamMme BpeMeHu.

Mpyv ynpaenexwr NpPOMrpuiBatenem
€ noMoLsio MY HoMep TPeka MOXHO 3a-
AaTe KHONKaMK NePEK/INYeHHA TENeBU3N-
OHHBIX NPOrpamMMm, MMEIoLMMK L poBLie
obosHavenvn. MNepeoe HaxaTwe Ha OOHY
M3 3THX KHONOK NPUBOAMT K TOMY, 4TO MH-
AWKauma BpeMeHn NpexkpaulaeTca, ogHa-
KO paHee HayaToe BOCNpOM3BefeHWe
NPOAONXaeTCs.

Habwpaemoe aHaueHie HOMEpa Tpeka
6yOeT HaxooMTECA B NO3VMUMK CeKyH, MW-
ran. [lsy3HauHbliii HOMEpP HYXHO BBOAMTH,
HauvHan C paspsina necstkos. Jonywed-
HYIO OLUMEKY MOXHO MCNPaBuTb, NPOLON-
*an BBOOMTL LLHd]DbI 0O NOKBNEHWH Ha MH-
AMKaTope NPaBMNBHOTO 3HaueHks. Ecnwm
MNAY orcytcreyer, 3anasarb HOMEP Tpeka
MOXHO ¥ C NOMOLLLIO KHONOK NPOMrpeiBa-
Tens. lNpaMol uwdpoBOiA BBOO B 3TOM
cnyYae HEBO3MOXEH, M HoMepa nepebu-
PAIOT NOCNeACBaTens-HO BBEPX MNK BHM3
(cooTBeTCTBEHHO KHONKamu SB10, SBE6).

Hro6bt 3anyCTMTE BOCNPOW3BENEHUE C Ha-
Yana Tpeka, HoMep KoToporo Habpan, no-
CTaTOMHO HaXaTh Ha KHOMKY SB8. Otmens-
10T Habop HaxaThem Ha KHONKy SB11 npo-
WrpbIBaTens Nk Ha kHonky "Cron” MAY.
MporpamMmoit NpeycMOTPEHO aBTOMa-
TUMECKOE BBIKIIOYEHWE NPOMIPLIBATENA,
TOYHEe, NepeBof ero B OeXYPHbLI pexm
C NOHWXEHHLIM dHepronoTpetneHnem. Ec-
M HUKAKME KHONKWM HE HAXWMANIWCH U KO-
Mavasl ¢ MY He nocTynany B TeveHue 3a-
AaHHOro MHTepBana BpeMeH NOCHe OKOH-
YaHWA WKW OCTaHOBKK BOCNPOW3BeleHHs,
Tabno wHOMKaropa NpvMeT BWA, NOKasaH-
Hbilt Ha pMC. 9, oToBpaxan YMCcno MHHYT
(M) ¥ cexyHA (CC). OCTaBLUMXCA OO0 aBTOBbLI-

0FF |

| m-cec

Puc. 9

Knouerns. To creseHn aToro BpeMeHv
MMKDOKOHTPONNEP NOAACT CHMTHAN Ha OT-
KNo4eHne ot cetu Gnoka NWTasua NpuUeo-
nos CD v nepeiper 8 "CnalMi” pexuMm.
Ha wHavkaTOpe noseATcA NOKa3aHus
BCTPOEHHbIX B Hero 4acoBs. Beixoa w3 atoro
pexuMa — nNo Haxarkio moboit KHoNkK Ha
Nadeny npowrpeiearens wnw Ha Moy

B 3HeproHe3aBMCHMO NAMATK NPOWI-
poiBarens (¢puanyeckm ato EEPROM muk-
POKOHTPONNepa) XxpaHATCA Koakl, ONpene-
nAUMe nNOBEAEHWE NPOVIrpLIBaTENA
¥ Ero PeakuMio Ha Te WNK MHbIE KOMaHabI.
B rabn. 1 ykasaHs HOMepa sveek Nams-
TH, OONYCTMMbIE 3HAYEHWA KOAOB B HWX
(3Be3004KaMM OTMEYEHL! 3HAYEHUSA, NPKH-
HATHIE NO YMONYAHWIO), 8 TaKXe onucaHo
wx yHKUMOHaNLHOe HasHavewwe. Ecnu
B AYEKY CnyvaiHOo 3ankcaHo HeaonNyCTyr-
MOe [NA OaHHOro NapamMeTpa 3Hauexue,
aBToMaTvyecky Byner npvHATO Gnnxaii-
wee K HeMy MWHMMANLHO WNK Makcu-
MansLHO BoNyCTHMOoe.

B suelikax 1—8 u 9—16 HaxoaaTcs Ko-
Obl, YCTaHaBnNWBaOWME COOTBETCTBUE
Mexay kHonkamu SB4—SB11 w nogagae-
MbIMI C KX NOMOLLLIO kOMaHaamu, Copep-
xmmoe sueiikk 0 onpenenser, kakoi ua
ABYX BapWaHTOB pelcTeyer. 3anonHewne
sveex 1—16, cormnacHo wMCxooMoin "npo-
wwmeke” EEPROM, npweepevo B tabn. 2,
a KOObl BCEX BO3MOXHBIX KOMaHn — B
Tabn. 3. MNpw HeOBXOAMMOCTH M3 HAX MOX-
HO CO30aThk CBOW BapMaHThl PACKIaIKu.

Konom B aueiike 20 MOXHO 3a0aTe "aB-
TOBKMOYEHME™ NpourpeiBarens. Ecnu oHo
paspeleHo, NpourpeIBarens NepexoauT
B paGoumit pexum HeMeanNeHHO Nocne No-
NayM Ha HEro CeTEesoro HanpsxXxeHun. Ka-
Kx-nBO [DONONHUTENbHBIX HAXaTHMA Ha
KHONKK He Tpebyerca. ECnv oAHOBpemMeH-
HO paspelueHo (Xxoaom B ryelike 21) v "ae-
TONPOMrpLiBaHWE", a B NPUBOJA yCTaHOB-
JNEH INCK, Cpasy Xe HayHeTca ero Bocnpo-
masegerre. OQHaKO NP YACThIX HEOXWU-
[aHHLIX OTKMIOYEHUAX M NOBTOPHBLIX BKNIO-
YEHUAX CeTEeBOro HanpAXeHws "aBToB-
KMOMEHWEM” Nyylle He NONL30BaTLCH.

Koawi u3 sueek 24, 25 n 28 MVUKPOKOHT-
ponnep CYUTHIBAET TOMLKO B MOMEHT
BK/IOYEHMA NUTEHWMA K 0anee Mcnonbayer
Wx 3HayeHun, coxpaHeHHe B O3Y. MNosro-
My BCE CAENaHHbIE NONbL30BATENEM M3Me-
HEeHWs COOEePXVIMOro 3TMX AYEEK BONOYT
B CMNY TONBKO NOCNEe OTKMOYEHUA NPOMI-
phLiBaTens OT CeT M NOBTOPHOIO NOAK/IO-
YEHWA K Hel. YuTKTe, 4TO 3HaueHWe B Auei-
ke 23 nonxHO BbiTb Kak MMHKMMYM Ha eau-
HWLLY MeHbLUe 3anCaHHoro B Avelike 22.




Cnoco6 perynvpoOBKM TpPOMKOCTM
(nporpammHelid unk ¢ nomotekio LLA) sa-
Aaet koA, HaxOo[ALWMtcA B aveike 26. Ec-
nv WA OTCYyTCTBYET M BO3MOXHA TONBLKO
nporpaMmMHas perynmpoBka, Torga nog-
pnepxky L0 pexoMeHoyerca OCTaBuTb
BKJIOYEHHOW. 3agaHHan Ans Hero 4acro-
Ta waros 6yoer onpefenaTts U CKOPOCTL
NporpamMmMmHOi PerynpoBKK rpOMKOCTH.
Ecnw 8 NnOOKI04EHHOM K NPOMIrphLIBATENID
NpuBoOe nNporpaMmHas perynvpoBka
rpoMKOCTM He NpedycMOTpEHa, €€ WC-
none30BaHWe HyxHO OBA3aTensHo 3a-
NPeTUTL.

Yucno v kondurypauws npymeoaos CD
LOMXHLl COOTBETCTBOBATL KOAy, 3anvcaH-
HOMY B Ruelke 29. B cnyyae M3MEeHeHWs
KOga nporpammMa NpOBEPRET COOTBETCT-
BWE W BLIBOOWT 4YMCNO NPWBOLOB B Ceab-

MOM 3HaKoMecTe wHawkaropa. Ecnu, Ha-
nprvMep, 3anaHo, YTO NOOKMONEH EOMHCT-
BEHHLIM NPMBOL B KOHGMIypauwm “slave”,
a O WMeeT KoHdurypauwio "master”, Gy-
JeT BeiBefEH HOMbL, O3HAYAWWA, YTO HK
OOMH NPUBOLA HE HAaWOEH.

HexoTopeie NpMBOALI B KOHMWIypaLyvm
"master” nporpamma (oHa pa6Gotaer no
YNPOWEHHOMY anropuTMy) pacnosHaer
W Kak "slave”. Ecnv nOgKMoOunTE K NPOMr-
pLIBATENKO OAWH TakoW NPWBOA WM 3anaTk
B A4eiike 29 koA 3, NnporpamMmMa CouTEeT, yTo
vMeloTea Oea npueopa. Yrobe msbexars
3TOro, 3anuiuKnTe B AYEKKY Kon 1 K ne-
pecTaHOBKON NepeMbi“KM Ha NPYBOAE
CKOHWIrypvpyiiTe ero kak "slave”.

lMocne aanvcu B AYeiiky 32 HOBOTO 3Ha-
YEHWA 4aCTOTH KBApPUEBOro pesoHatopa
ZQ1 (cm. pwe. 1) sncna B ayeikax 33—38

Tabnuya 1 Tabnuuya 2
Homep
oo 3navenve % Packnapgka Ne 1 | Packnagka Ne 2
0 0*— peicTeyeT BapraHT Ne 1 packnafkl KOMaHA NO KHONKamM § Aueika| Koa |HAuenka| Kopa
1 — pehcTByeT BapwaHT Ne 2 B4 z s 3 s
1—8 | 0—31 — wodbl KoMaHg BapwaHTa Ne 1 packnagsm no KHonkam SBS 2 19 10 18
S—16 | 0—31 — Koabl KOMaHA BapuaHTa Ne 2 SB6 3 g 11 7
17 0 — Y BHIKNKO4YEHD, 1*— BKMOYEHO SB7 4 12 12 30
18 0*—31 — agpec ycTpoiictea B nocbinke RC-5 sB8 5 4 13 4
(0 — Tenesuaop, 20 — ppourpeisaTens CO 1 ap.) 5B9 6 13 14 31
19 | 90* (npw kBapyeBom pesoHaTope Ha 4 MI'y) MopBupator B npeaenax 0—255 no sB1wo| 7 8 15 &
Haunyywei pabote [y SB11 8 2 16 2
20 0 — HeT aBToBKMOYEHUA, 1"— BTOBKOYEHWE NPW NOLEYE HANPAKEHUA CETU
21 0 — aeToNpPOVIPLIBaHWE BLIKNIOYEHOD, 1*— BKMIOYEHO Pl%arfiacmﬁugul “I 3M$:"M; :;;gg‘g;:? BC:::
22 3* (0 —9) — BbinepHKa A0 SBTOMATUYECKOTO BLIKIIOYEHUS, MUH TVpoBaTe. Hanpumep, noaGopomM 3Have-
23 [2* (0 — 9) — 3anepxxa Havana oToBpaKeHNN Ha UHIVKATOPE BPEMEHH, OCTABLLErOCH HUiA B fuelkax 36—38 pnobusawTcs
A0 ABTOMETUHECKOTC BEIKMOYEHNS, MUH Ta6nuua 3
24 Mopsinox npourpbiBatus CD
0*, 2 — Bce TPEKM OT NEPBOFO A0 NOCNE[Hero Kon Komanpga
1 — BCE TpexW B Ncesgocnyqaitom nopaee (P)
3 — ofisop awcka (F) 0 HeT onepayun
25 OTcueT BpeMEHK : DRERaE
0"— oT Hauana Tpeka - o
1 — A0 ¥OHLa Tpexa 3 | OTKpbITL/3aKpBITE NOTOK
2 — o7 Hayana gwcea 4 Bocnpowsseperve
3 — po koHUa gucka 5 CpenaTte nayay
26 Perynupoeka rpomMkccTi 6 Mepeli™v Ha cnea WA Tpek
0 — He peicTBYET HEMEANEHHD
1 — ¢ nomowso WO 7 MepeiTn Ha n
ABYLWIA Tpex
2 — nporpammian HeMeNINEHHo R
‘— pencTeyloT ofia BapwaHTa MlepaRTi Ha GRezoLA Tpelt‘
27 55* (0—255) — KoHCTaHTa, 3aaK0LaRA YacTOTy Warce Perynsropa rpoMKOCT U g MepelTh Ha NpenbiyLWA TPer'
BhIiEpHKY [0 aBTOMATUYECKOTO IaKPLIBaHWA NOTKa yuu -
75 10 | Nowarcean nepemoTra Bnepen”
28 127" (0—255) — HauyankHLIi YpPOBEHE IPOMKOCTH (NP BKNKKYEHWH) 23
11 Mowarcean NnepemoTka Halag
29 | 0— npuscabi CD He nopkmioyersl 12 | Mnaewas nepemoTka Brepen’
1 — NORKMICNEH OAUH NPUBOL B peXUMe master i 2
2 — NopKMoYEH CAWH NPUBOA B pexmMe slave epemMoTka Hasag
3* — nopkrueHsl fBa NpwBoaa 15 NepeknioyuTs Npreciu CO
30 [ 8* (0—31)— kpaTHOCTE CKOPOCTY BpaweHst Aucka. ONTUMAaNLHOE aHaueHne 17 | HauaTb NpochoTp U KOPpPeKTHPOBKY
WHOWBWAYAIBEHO ANS pa3HbiX NpUBOROB KOHCTaHT
N 7* (0—31) — NpopoNKUTENBEHOCTE 3BYYaHUA Tpeka npyw ob3ope, a Talxke paamep wara 18 | MsMEHUTL NOPANOK NPOUMpLIBaHIS
(N0 BpeMEHM 3BY4aHWR) NPY NEpPeMaTKe, C 19 | MameHuTE OTCUeT BpemeHn
32 | 4000* (1000—9999) — uacToTa kBapueBoro pescHaTopa, Wy 20-29 | Beectv uudpy (0—9)
33 3906* (1000—8999) — kokHcTaHTa, 33210188 UHTEpBaN BpeMeHH 1 ¢ A | VEmcidisis TatatoTe
31 | TTOHW3HTE TPOMKOCTE
34 976" (0—9999) — KkoHcTaHTa, 3afatowan wHTepean BpemeHn 0,25 ¢
MpuMeyaHmMn: 1. MpepBapuTentHas koMak/a
35 16* (0—255) — voHcTaHTa, 3apaowan aHTapeGearosylo U HeKoTopLe Apyrue Mepexoa 6ypneT BeinonHeH no komaHae “Boc-
BblAepHkn npovsseneHve” 2. Paamep wara 3agaeT Kow-
35 5* (0—255) CTaHTa, XpaHawascs B Aveirke 31 3. MNepe-
a7 10" (0—255 KOHCTaHTLI, 3afal0WMe [NUTeNEHOCTE MMAYTBECOB YRpaBieHns MOTKa nNpOLO/DKIETCs, Noka HaMata CcooT-
( ) WHAWKaTOPOM peTcTeytow@as  kHorka. 4 MNopaetcs TOMbKoO
38 25* (0—255) kronwkon MAOY.

YMEHBLLEHKMA 3aMETHOCTY MMraHus MHOM-
Karopa.

Bxon B pexnm NpocmoTpa M M3meHe-
HWA COAEPXMMOro SHEeproHe3aBucHumMon
NamMATH MUKPOKOHTPONNEPa, Coaepxalle-
ro MHOMOYMCNEHHBIE KOHCTaHThI, onpene-
nAUME NOBEOEHWE NpoUrpebiBaTens
B PasanvyHbix CUTYaLnAX, BOBMOXEH TONb-
KO Np OTCYTCTBMM OMCKOB B NPMBOAAX
W 33[1BMHYTBIX NOTKax. YTobLl BOWTH B 3TOT
pPexuM, HaxMuTe Ha KHONKy SBS
{cM. puc. 3 ), 3aremM OBax Akl — Ha KHOMKY
SB4. C NAY 310t pexvM BKIIOYAIOT Haxa-
THEM Ha KHONKY "Menio™. Tabno mHavkaTo-
pa NnpuMeT BUA, NOKasaHHLik Ha puc. 10,

(P HoH K K K K|

Puc. 10

! VIMHXIL BYHd0O93NOdLIOdINM 3

8c-82-80Z ‘ver §

NI OIPEI@HNSUOI tM30duog
ni'olpeifilew (veLeld nendy

200Z ‘1 5N OUT'vd LXEXY



% re HH — HOMEp AueNKK, KKKK — Xpaws-
| uieecs B HeW uucno. Bee aHayeHwn oecs-
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nay e atom pexviMe nprobpeTaloT GyHk-
uum cornacHo Tatn. 4.

ONEepPHpPYR KHOMKaMK Ha NaHeny NPourph-
BaTEnNA TONHO TaK Xe, Kak NpW ONWCaHHOK
paHee KOPPEKTUPOBKE KOHCTAHT.

Yro6bl BLIBECTU Ha MHAMKATOP WHGOP-
Maumio 0 ppyrow ksonke TNAY, 10cTaroyHo

Tabnuua 4
Knonka
6noka Krnonxa NAY Onepayun
ynpasnesma
sB4 MepemoTka Hasag MepedT K Npeabiaylyen sueike
sB5 MepemoTka BRepen MepedTu  creayioLei Aueiixe
SB6 Mpeasgywmii Tpex MepeiTy ¥ paspaay cneea ot TeKyWero
EB7 FpomrocTs + YBenWuuTE 3HaueHue Ha 1
SBg Bocnpowasegerne 3anoMHUTE
SBg FpPOMKOCTE — YMEHBWMWTE 3HaYeHWe Ha 1
SB10 Cnegyloumia Tpek MepeiTy K paspAAy cnpaea oT Tekywero
SB11 Cron Brixon
Her Lincppel 0—5 YCTaHOBUTE IHAYEHWE, PABHOE YKA3IAHHOMY Ha KHOMKe

Buibpae sueiiky, BblOenvTe nopnexa-
LMA KOPPEKTHPOBKE paspRi Haxopnile-
rocs B Hew uMcna (oH 6yper Murate). Yera-
HOBME HYXHblEe 3Ha4eHWs BO BCEX pas3pa-
Oax, HaxmuTe Ha KHonky SBS8. Ecnm ne-
penTH K OpYrod sueike, He Haxas 3Toi
KHOMKK, BBEAEHHOE 3HaveHme ByaeT npo-
WIrHOPMPOBaHO W HWKaKMX W3MEHEeHWH B
NamATH HE NPOM3oMAET. 3HaueHWs pasps-
A0B MOXHO MAMEHATEL M HAXXartuaMKM Ha W=

* ¢posbie kHoNku MNAY.

W3 pexima NpocMoTpa M KOppPeKTUpoB-
KM KOHCTEHT, XPaHALLWXCA B 3HEProHe3asm-

. CMMOM NaMATK, NEPEXOOAT B PEXWM Npo-

sepku MNAY, Haxae Ha kHonky SB3 (B paH-

i HOM Cnyyae 3T0 He BLI30BET Nepexona Npo-

WIPLIBaTENA B OEXYPHLIA PEXMM) MNK Ha-

- xas Ha MNAY kHonky "Menio”. Ecnv aucTaH-
: LMOHHOE YNPaBneHWe OTK/IIONEHO KOAOM,
5 3anMcaHHeM B fAuelky 17 3HeproHesasu-
5 CUMOW NaMATH, NPOBEPKA HEBO3MOXHA.

MNMpw npoeepke MNAOY aKTMBHEI TONLKO

% KHOonku SB3, SBEw SB11, a Ha wHamkaTop

BbIBOAWTCS, KakKk NokaszaHo Ha pwmc. 11,
nocnegHss NpuHATan komavga OY; v —

K K|

nNpu3Hak OOHOBNEHWA KOMaKHaL!; aa — aa-
pec yCcTpOWCTBa, KOTOPOMY OHa aapeco-
BaHa; KK — KOO kOMaHael. Ecnv koMmaHaa
HEe pacno3HaHa, MecTo undp 3aiimMmyT 3Ha-
KK "MMHYC”. YcTolumMBOro npuema pobu-
gaorca, noabuvpan yWMCNo, XpaHalleecs
B Aueiike 19,

Mpw HaxaTm Ha kHonky SB8 copepxa-
LUMIACA B NPWMHATON KOMaHOe aapec ycT-
powctea Byaer sanucaH B auveliky 18. 3to
HeobxoovmMo, yTobhl NpoVrpLiBarent pea-
rvpoean Ha KOMaHaLl, NogasaeMeie MMeH-
HO ¢ nposepaemoro MNAY. Haxaruem Ha
KHONKY SB11 BO3BpalLAIOTCA B PEXWMM

i NPOCMOTPA SHEProHE3aBUCHMMOM NAMATH.

Haxatve Ha kHOnky SB3 B pexume
npoeepky MNAOY npueegser K nepexony
B PEXMM NPOCMOTpa M NPOrpaMMKMpoBa-
HMA koMaHn AY. Tabno wHomkaropa npwu-

§ MeT BMA, NOAOGHLIA NOKa3aHHOMY Ha
® pwc. 10, Ho 6ykey P cMenmT Gyksa F, B no-
& ne HH ByOeT BuiBEAEH KOA KOMaHae RC-5,
& nonasaemoit kHonkoii MAOY, a 8 oBYX MNaa-

WKX paspAaax NONsA KKKK — COOTBETCTBY-

@ 10K eMy KOO "BHYTPeHHel” komangbl

npourpeisarens (cM. Tabn. 3). Npw Heob-

§ XOOMMOCTKM 3TOT KOA4 MOXHO U3MEHWUTD,

HaXaTk Ha Hee. A C NOMOLLLIO KHONOK SB4
¥ SB5 Ha naseny NpourpbiBarens MOXHO
nepexoaMTs 0T oaHoM kHonkw MAY k apy-
roit B NOpROKEe BO3PacTaHus—yDbiBaHWUA
COOTBETCTBYIOLMX MM KOpoB komaHg RC-5.
370 NO3BONMT 3aNPOrPaMMUPOBaTE KHOM-
ki [OY HyxHBM 06pasom, aaxe He UMes
€amMoro nynesta.

Hanpumep, Npy HaxaTtMk Ha KHONKY
nay "BocnpovssefeHne”, B NOME HH WH-
AMKaTopa NosBuTCA uYmcno 53, a B none
KKKK — 4ucno 4 — “Bocnpowasefexve”
cornacko Tabn. 3. OaHako, 3aMeHve 30ech
4 Ha 1, MOXHO 3acTaBuTe 3Ty KHONKy MNAY
BLINONHATE GYHKUMIO " BRIKNIOYMTL".

Tabnuua 5
Koz koMaHgb!
Kwonka NAQy Kog RC-5 fem. Tabn. 3)
Ludpa © L] 20
Lndppa 1 1 2
Undppa 2 2 22
Lincpa 3 3 23
Lmdppa 4 4 24
Uundpa 5 & 25
Liudpa 6 € 26
Uugppa 7 7 27
Uwdppa 8 8 28
Liudppa 9 9 29
\exyPHBIA PeXM 12 1
Meio 15 1%
MpomeocTe + 16 30
MpomMeocTs — 7 31
Mporpamma + 32 6
Mporpamma — 33 7
BriGpoc kacceTk 45 3
MNayaa 48 &
MepemoTra Ha3ag 50 13
MepemoTka Brepen 51 12
Bocnpounaeenenve 53 4
Cron 54 2

B rabn. 5 npueefeHbl BCE KOMaHObi
AY, npepycMOTpEHHLIE NpWNaraeMoi
K cTarbe “npoluvexkon” EEPROM mukpo-
KoHTponnepa. OcTanbHLEIM - KOMaHaam
(BCero cornacHo nporokony RC-5 wx 64)
HMKakme QyHKLMK He NPUCBOEHLL. B COOoT-
BETCTBYIOLMX MM AYEHKAX 3anucaHbl Hynu
("Her onepaumn”, cwm. Ta6n. 3). Ecnm
npeanoxexHoe pacnpeaenexsve GyHKUMA
KHOMOK HE NOBXOAMT A8 MCNONb3Yemoro
NAy, 7o, AeficTByA ONMCaHHbBIM Boille 06-
Pa3oM, MOXHO NPUCBOWTE KAXA0WM KHONKE
noByi0 U3 NPegycMOTPEHHBIX NPOrpam-
MOt yHKUWIA, yuMTeiBas ocobeHnocTH

KOHKPETHOro Nynkra ¥ noxenasna nons-
3oBarens.

WMaroTtoeneHHelit aBTOPOM NPOWIpbIBa-
TeNkb yenewHo paboran ¢ npusoaamm CD
Compaq CRD-8402B, LG GCR-85228B,
BTC BCD-F562B, NEC CDR-3001B, CD-
RW Teac CD-WS40E, DVD-RW NEC ND-
1300A, Pioneer DVR-109. OgHako npvso-
be Samsung SCR-831 v SCR-2431 oka3a-
NUCk HE NONHOCTEHIO COBMECTUMBbIMM.

MNporpammHas KoppeKuMs OLLIMGOK yTe-
HWMA MHGpOPMaLMK C AMCKa B NPOMIpeLisa-
Tene He npepycMorpexa. MNMosromy amck
HM3KOro Kadecrea, 4YreHue KOToporo co-
nposoxaaetca cGoRMK, Ny4lle BCero 3a-
MEHWTE Ero KONWew, CAENaHHoNn, Hanpu-
Mep, € NOMOLLBID NnporpaMmel EAC (Exact
Audio Copy). MNpwumHoil cG0eB MOXeT
GbITb M NOHMXEHHARA MOLLIHOCTL MMEIOLLE-
rocs B Npueoge CD nasepa. PEMOHT Tako-
ro npuecpa (yeenwueHwe toka nasepa)
06LIMHO [2eT Nuilb KPaTKOBpPEMEHHOR
yny4yweHwe, Nno3romMy NPYBOA Lienecoct-
PasHO 3aMEeHUTDL,

Pegaxtop — A. Honrwi, rpagpuxa — A, Lonrwi

MOAYNbHASR PEKNTAMA

Ycnosus cm. 8 "Papuo”, 2006, Ne 7, c.15

WHTEPHET-MATA3WH "OECCU™

Npennaraer:

— metannouckatens "POINTER”,
NONHOCTLIO roToewi K paGore, —
3900 py6.

— MeTannovckaTens CenekTue-
Hbii "KOLWER™ ( 6e3 kaTyluku 1 wraH-
rv) BMB043 — 7800 py6.

— cobpannan, B KOpnyce, nnarta
MWKPONPOLECCOPHOTO METannovcka-
Tens NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 py6.

— BHYTPWUCXEMHBIA OTNafYvK ycr-

poicte wa  PIC-kOHTpOnnepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1600 py6.

— Habop "HacroTromep 250 MINy™ —
490 pyb.

— ungposan wxana rpaHcMeepa —
750 py6.

— CD-Rom "SMD-2005. LiseTrosan
¥ kopoeaa Mapkuposka SMD-komno-
HeHToB” — 100 py6.

— Habop SMD peaucTopos THNo-
paamepa 0805 ua 170 HoMMHanNoe or
0 Om 10 10 MOm, £5 %, no 50 wr. kax-
noro — 1000 py6.

Bcerna B Nnpogaxe pagnorexHuye-
CKMe xypHansl, kuurm, CD, DVD, ane-
6ombl cxeM, Habopsl aetanei ona ca-
MOCTORTENLHON CGOPKK, KOpNyCH,
paguogerany, Marepuans v obopy-
A0BaHKe OAR NanKK.

http://www.dessy.ru

e-mail: post@dessy.ru .

107113, r. Mockea, a/s 10 "Moceun-
Topr”. Ten. (495) 304-72-31.

* * *

BbICLINaeM NONTOR  paamonobu-
Teneckue Habopbl, pagvoperany. Ka-
Tanor 6ecnnarHeit. KoHeepr ¢ obpar-
HbiM aapecoM obszareneH.

E-mail: ppelecom@udm.ru.

426034, Mxesck, a/a 3503.




PeuyeBoit undpopmartop Ha 6ase

TenedOHHOro aBTOOTBETYMKA

B. BOrywEBHHY, r. Hopunsck

MpennaraemMoe ycTpoWCTBO NpeaHasHa4YyeHo gNs Bocnpou3seqe-
HUR Pas3nuyYHBIX FOMIOCOBLIX COoObLU|EHNA, 3apaHee 3anUCaHHBIX HE
renegoHHbili aBTooTeerynk. OHo cnocobHo paborare W B cTaymwo-

HapHBIX YC/IOBURX, U B aBTOMObGU e,

narofiaps MCNoNb3OBAHWIO rOTOBOro

ABTOHOMHOrO LGPOBOro TenedoHHo-
ro asrooreeT4mka "Panasonic™ KX- TM1OOB
peyeBoit MHGIOPMATOP CPAaBHUTENLHO He-
cnoxeH u MoxeT BbITe coBpaH paanonio-
6vTenemM cpenHeit keanwdmkaumm. B or-
nnyKMe oT onucanHoro B [1], oH He Tpebyer
NpMMEHEHWMA KOMNBIOTEPA W HaBLIKOB NPO-
rpaMMMpoBaHnsa, CNeUnanuanpoBaHHbix
MMKpOCxeM (Hanpumep, cepuw 1SD1400),
KOTOpLIe He Bceraa ObiBaloT OCTYNHLI.

ABTOOTBETUMK MOXET COXPaHsTh WH-
dopmaumio HeorpaHueHHo oonro. Anu-
TENLHOCTL OAHOIO COOGLEHMRA OrpaHnye-
Ha TpemA MuHyTamu. CyMMapHOe Bpems
Bcex coobiuieHnii — okono 15 muH. Mak-
CUMansLHoe 4YMCNO COOOLUEHWIH, KOTOpbIe

MOMyT BbiTh 3aNMCaHbl B aBTOOTBETHMK, —
64, HO B KayecTee PasyMHOro KOMNpoOMMUC-
ca uicno pabounx kaHanoe ycTpoWcTea
(oovmH kawan — onHo coofienve) Gono
BbifpaHo paBHbIM LWECTHAALATH.

JAna GonblUMHCTBA NPAKTUHECKKX Chy-
4yaes 3TOr0 BrIONHE OOCTaTtouwo. HO npwm
HEOBX0AMMOCTH YMCNC KaHanosB MOXHO
yBEENW4YMBaTs NPOCTEM pobaeneHneM co-
OTBETCTBYIOLLMX 3NEMEHTOB.

MpwHuWnNWaneHan cxema wHpOpMaTo-
pa, PACCYMTaHHOIO Ha NPUMEHEHWE B aB-
Tomo6une, nokasana Ha pmc. 1.

BxooHoW yaen uHOpmaTopa COCTOMT
M3 WeCcTHaQUaTV O4WMHAKOBLIX NO Cxeme
fAueek. Kaxnan sueiika scTynaer 8 pabory,
KaKk TONbKO Ha ee BxOAe NOSABMSETCA Ha-

npsxexnne, GOpMMpyeMOe COOTBETCTBYIO-

LM OATHMKOM aBTOMOBMNA K, Kak Npasu- -

no, 6n1akoe K HanpskeHuio BOpPTOBOI ce- | :

TH. an HAMMYMKM HANPAXEeHWs NUTaHne
ceetoomop HLZ curnanvampyer o rotoe-
HOCTK annapara k patore.

PaGOTy BXOAHOrO yana Npocneamm no *

nepeoit Auelike. Ha anone ¢hoToouHKCTOpa
yana npucyTCTBYET Hanpsixerwne 12 B, no-
DA3. MNpw cpabartbieaHni naT4vka, nog-

K/MIOYEHHOrO K Bx0Oy 1, Yepes uenb KoH-

peHcarop C1 — wvany4arowmii armog on-

¢$OTOAMHUCTOP ONTPOHa B NPOBOAsLLEE

HUCTOP ONTPOHAa Ha4MHAET NPOTEKATL TOK,
orpaHuueHHLIi pesucTopoM R3. MNepenap
HanpskeHun, Nnporas avwon VD2 1 koHaeH-
carop C17, nepexmosaer Tpurrep DD6. 1
B eMHM4YHOe coctoaHue. MNpy nofadye Ha-
npsixeHra ntanva Tpurrep DD6. 1 Becerpa
YCTaHaBNMBaEeTCH B MCXOAHOE — Hynesoe
COCTOAHKME, NOCKONLKY Ha ero exoge R no-
ABNAETCA BEICOKWIA ypPOBEHE C BLIXOAA ane-
menTa DDS.3, Ha HKxXHEM NO Cxeme Bxope
KOTOpOro ancchtayer HW3KWIA YyPOBEHD.
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onTpoHa U1 (v OCTanbHLIX AYEeK) BXOOHOro |

CTynaiowiee ¢ Bbixoaa (BwiB. 3) Tadimepa |

Tpona U1 — peauncrop R2 nporexaer um- &
NynbC 3apRAHOrc Toka koHaeHcaropa. UK |
MMNYNLC U3Ny4arllero Auoaa NepesopuT =

COCTOAHME. Yepes oTkpbiBLUMACA hoToamn- &
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Ten. 207-88-18

" Mpwem craTeid: mail@radio.ru
Bonpocw: consult@radio.ru

" PAZMO Ne 1, 2007 |

! pe DA1 no tvnoeoi cxeme. lexe-
7 patop ¢OpMUpYeT Nauky NpPaMo-
i YTONBHLIX MMNYNLCOB, YUCNO KOTO-

¢ DD7 v paapeluaet paboTy CHeTHU-
¢ ka DDB8. B paccmarpreaeMOM cry-
| uae NOCne yueTa yxe NepBoro M-

- DD5.3 BO3HKKaET MMNYNLC BLICO-

. CTORHWE MO Bxopy R v ocraHasnu-

* pYIOT ANf aBTOOTBETYMKA OAWH

. C20R57R58R60C22 nHa BxOAObl S

BixOOHOWK BLICOKMI YpPOBEHL
TpuITepa paspewaer pabory re-

Heparopa, cobpaHHOro Ha Taime-

pbiXx paBHO HOMepy fauveiku, OT-
CUHET HOMEPa MOXHO KOHTPONMpPO-
Batb NO MMWIraHWi CBETOOMOOa
HL3. CooTBercTeyiollee SUCNO
pas cpabarwieaer pene K1.
MmMNyneChl € BbIXOAa MreHeparo-
pa NOACHMTHLIBAET NWHEMKa CueT-
yvkoe DD7, DD8, npwyem DD7
YYMTHIBAET MMNYNECE C NEPBOro
no socbMoi (DD8 B 310 BpEMA 3a-
KpLIT N0 Bx0oAy CP). [eBnThiit MM-
nynsC OCTaHaBNMBAET CUYETHMK

NynbCa CUrHan ¢ Boixofa 1 cueTym-
ka DD7 nepeknosaer anemeHTt
DD1.2 v Ha BhLIXOOE 3NEeMeHTa

KOro YpOBHSA.
B peaynerare tpurrep DD6.1
NepexkNioNaeTcn B MCXOOHOEe CO-

BaeT reHeparop DA1. Opxoepe-
MeHHO O6HynslOTCA No Bxoaoy R
cueTymk DD7 u DD8. Takum 06-
pPas’oM, YMCNO YNTEHHLIX MMNYNb-
COB COOTBETCTBYET HOMEPY BXOO-
HOW sueitkn, T. e. cpabaTeiBanmio
TOrO NaT4MKa, KOTOPLIR K Hel Nog-
KnoueH. B paccMmarprBaemMoMm
cny4ae KoHTakTsl K1.1 chopmm-

WMNYNLC,

MMnynec,  NepekIuyalouwmin
Tpurrep nNo Bxogy R, BBuay ceoeit
Mano OAMTenbHocTH  (OKono
150 HC), He NpoxoouT Yepes Lenb

¥ R Taimepa DAZ2. Ponb 310ro tan-
mepa — chopMHpoBaTe iBa MM-
nynsca AR OCTaHoBKY aBToOTBET- O
4MKa B KOHUE COOBLUEHWMA M Nepexo-

I

* [a YCTPOWCTBA B PEXHMM OXUOAHWUA
© cpabaTLiBaHKA Cneaylolien adYen-

K. 3a BpemMa BOCNPOM3BEOEHWA

© coobuwenmnn konaencatop C20 ycnesaet

paspAOMTLECA Yepe3 BLiXOOHYID Lenk 3ne-
menta DDS.3 (OH B COCTORHWMKM HW3KOro
ypoexa), anon VD36 wn peswcrop RS7.

B KOHUe Kaxaoro coobiieHws aBTooT-
BETYMEKA 3anNWCaHbl TPK TOHANBHEIX CUrHa-
na vactoron 500 My. OH wx 3anucbiBaeT

© aBTOMarvuyecku, npuwuem WHorna Gonblue

TPEX; B 3TOM Crny4ae NpM KOHTpONMpoBa-
HWK 3aNKMCK NMLUHKWE NYOKK OTCEKaKT Ha-
Xaruem Ha kHONKy "CTon” asTooTBETHMKA.

K AvHaMMYeckoil ronoBke asTooTBETYM-
Ka yepes KOHTakTel 5 u 6 passema X1 noa-
KMOYEH ABOMHOM aKTWBHbIA T-huneTp, co-
6paHHLIA Ha TpaHaucTope VT2 1 anemeHTax
R64—R67, C23—C25 [2] v HacTpOeHHbI
Ha vacrory 500 lNu. MNoaromy NEepBkIi xe TO-
HaNbHbIM CMMHAN BbBLIBaET cpabareiBaxne
pene K4 w BraoveHve ceetoguona HL4,
Konraktsl K4.1 nepexmosaiot Taiimep DA3,
nNpk 3TOM CHUMAETCA Hanpsaxexwe ¢ GoTo-
OMHWUCTOPOB ONTPOHOB BO BCEX BXOAHBIX
fAuelikax, BbikoyaeTca ceetognon HL2.

B cny4ae, korga Heo6xoauMo HEOAHO-
KparHoe NOBTOpeHWe COOGLEHWA, ero
HYXHO 3anucars Tpebyemoe 4Mcno pas u,
©CNKN HYXHO, C Nay3amu.

Puc. 2

Pene K4 cpabarbiBaeT OOHOKPATHO, eC-
W He OT NePBOro CHrHana, To o1 BTOPOro.
MNMocne Toro kak pene K4 oTnycTvT AKops,
Ha BbixOoe (BbiBOA 3) Taitmepa DA3 cHoBa
NoOABKMTCAH HanpaXeHWe WU BKIIDYUTCH CBe-
Togwon HL2, HO ecnu k 3TOMy MOMEHTY
nNpWukHa cpabarsiBaHMA AaTUMKa AYerkK 1
6yner ycrparena, ontpoH U1 octanercs
38KPbLITLIM.

Cnenyer 0TMETUTB, YTO OMHAMWYECKaA
ronoBKa aBTOOTBETHMKA HE MMEET COeaUHE-
HUA € 0BLLMM NpoBOAOM MHdopmaTopa. Mo-
3TOMY NPW NUTaHUK MHGOPMAaTOPa W aBTO-
OTBETYMKA OT OAHOr0 MCTOYHKMKa (GopTosOi
CEeTH aBTOMOGMNA) KOHTaKTbl 5 M 6 pasbema
X1 npuaerca NOAKNIDYATE K roNoBKe agTooT-
BETYMKE YEPES pa3fienuTensHeli TpaHcdop-
MaTop. Ero MOXHO M3roTOBMTE 33 HECKONL-
KO MMHYT M3 moboro TpaHcdopmaropa or
CTaporo TPaH3MCTOPHOrO NOPTATMBHOIO
paamonpwemHuka. NopxoouT MarHMTonpo-
Bof L3x6 unn 6nmakuit k Hemy. Obe 06-
MOTKM OAMHAKOBbLI, MX HAMAaTLIBAKOT O4HO-
BpeMEHHO —B ABa nposoga M3B-2 (nnn
MNaTB-2) 0,125 po 3anonHeHus kapkaca.
YcranasnwearoT TpakchopMaTop B aBTooT-
BeTHMKe, BENM3K AMHAMWYECKOR rONOBKK.

MNMocne 3akpsiBanMs onTpoHa U1l Ha
HWXHEM N0 Cxeme Bxoae anemMenta DD5.3
NOABUTCH HM3KWI1 YPOBEHD, @ Ha BLIXOAE —
BLICOKWI, HAYHETCA 32pAOKa KOHOEHCATO-
pa C20. 3a spemn ero 3apaikuv Taimep
DAZ2 npomxen cHOpMMpOBaTL HE MEHee
ABYX UMNYNLCOB, Bhi3bIBAKOWMX Cpabarkl-
BaHve pene K3. KoHTakTel K3.1 BkaoueHs!
napannensHo KOHTakTam kKHonku "Cron™
aBTOOTBETYMKE.

Mo nepeoMy WMMNYNLCY ABTOOTBETHWK
OCTaHaBNMBAETCAH, 8 N0 BTOPOMY — BO3-
BpallaeTca B MCXOOHOE cOocTORHWe "To-
TOBHOCTL". OcCTanbHble MMNYNsCel (ecnu
OHM MNOFBATCH) HWMKAKOro OeWCTBMA He
OKa3bIBaIOT.

Korpencatop C1 BO BxOOHOW Auerike
undopmaropa McknosaeT GnokMposBaHue
opHoro cwrHana gpyrum. Peawctop R1
paspaxaeT KOHOEeHCAarop, NoAroTasnMeas
fAYeiiky K HOBOMY cpabaTkiBaHuIO.

Ceerogvon HL1 cwrHanuawpyeT ©
cpabGarbiBaHMK OQHOIO W3  Oaryvkos
M 0 BOCNPOM3BENEHWM COOTBETCTBYIOLLE-
ro coobienms. 3TOT CBETOOMOA W pe3nC-
TOop RD9 MCNONL3YIOT TONBKO NpK Hana-
XMBaHMK annapara, No3ToMy MecTa Ans
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2 o\ s S v O6X0AVMO NUTATL Yepes & -, .
'B"';."?"'o i +°ﬂ° \° LT \ \ VPt pD2e [ONONHUTENbHLIA cra- © .1\~
o chmel o} v~ o ° 6MnM3aTop ¢ GUILETPOM .|
2B V35, o—“_o\ij : = NOROGHO TOMY, Kak Onk- =
0% TV vbis Rl a8
Koonl Ke VTf Ans sanucn coob- | g o
yormp) g vgm O LWEHWH MOXHO BOC- iy
] noneaosarscA Tenedo- : o .
125 HOM, NOLKNIONMB 3BTO- : &
OTBETYHMK B COOTBETCT- . @
BMW C MHCTDPYKUMe# no @ =
WX YCTaHOBKM Ha Ne4arHol Nnare He Npe-  NONL30BaHWe CBETOOMOOOB He 06R3a- D " = 4
OYCMOTPEHI. TENBHO, HO OHM YLIO6HbI 119 HANAXVBAHUS L K knonke ,Repeat [Rew i ]
Y3en Ha tpanaucrope VT1, HarpyxeH- uHgopMatopa W KOHTpons ero paGoTbi. 2> I e 25 |
HoM pene K2, npeanastaueH ana noakio-  CBETOAMOAB MOTYT Bbib NIOBLIMKW C HO- 3 Stop” . 38 -}‘1
YEHMS [IONONHUTENEHOIO YCTPOWCTBA —  MMHAfLHBIM TOKOM Okono 10 MA, [uopsl o K kwonxe ,Stop §=
yCUNMTENA MNKM MUKPOMOLLIHOMO Nepefar-  NoaxoanT gloﬁzg oga cepvin KAO521, 5’ £ g, i
uyMWKa, TaKoro, Hanpumep, kak B [3]. Bmec-  KA522, KO102, KO103. 7 - 3
10 "Panasonic™ KX-TM100B & wHdopma- B T-¢puneTpe HeobxoauMo MCNoNb30- 6} K DERAREABEN S0nORE § ol
TOpe MOXHO MCNOMNL30BaTh M APYTHME @8-  BaTh CNIOAAHLIE, NNEHOYHBIE MNK Bymax- Xt 23
TOOTBETUMKK C IHEPrOHE3aBMCUMOI AON-  HblE KOHAEHCATOPb! C JONYCKOM HE XyXEe  Puc, 3 3’3- it
rOBpPEMEHHOM NaMATBIO. 5 %. Emkoctb KoHmeHcaropos C23, C24 §§ 3
JNorvka pa6orsl wHGopMaTopa Nokase-  AOMkHA OkiTe POBHO B [Ba pasa MeHslLe,  ero nonk3osaHnio. OfHaKo KayecTeo 3ey- . & as
BAET, YTO OT MOMEHTA NPMXOMA CMrHana Ha  ueM C25, OCTanbHLIE KOHAEHCATOpPLl MO-  4aHka coobleHwii GyneT swiue, ecnv 3a- 59
TOT MMV MHOW BXOJ] A0 3aNYCKa aBTOOTBETHM-  TyT BbiTh NIOGLIMW YKa3aHHOW Ha CXeME NWCb BECTW C BHIXOA YCMnWTens ¢ auwHa- _ =2
Ka NPOXOAMT HEKOTOPOE BPEMA, M OHO TeM  eMKOCTH. MMOACTPOeYHHIE PEe3VCTOpbl —  MWYecknM MUKpOdOHOM. MNpw 3TOM aBTo- & 0¥
6onslwe, yem Goneile Homep Bxoga. Asto-  Cr13-386. OTBETYMK NEPEBOANAT B peXuM "3anuce Te- ?&J
OTBETYMKY ToXE Tpebyerca onpeneneHHoe Kak nokastiBaer npaktvka, B WHOp- nedOHHOro pasrosopa’. .- £
BPEMSA Ha NOWCK COOTBETCTBYIOLLEro coof-  marope Gonee ycroiumeo paboraior on- B Havane 3annceLiBalorT HavMMeHee Bax- j‘ﬁ&u
wenra. M xota Haubonbluas cyMmapHas  TpoHel AOY103 (C nobkim ByKBeHHEIM UH-  HOE COOBLieHIe, NOCAE Yero KnaayTTpybky = 1
3anepxka MCUMCNAETCA CEKYHOAMM, pa-  [OeKCOM), HO OHM [opoxe, yeM AOY115A. M KOHTPONMPYIOT NPOXOXOEHUE TOHANMbHLIX = E :
3ymHee Aarumku, dukcupylowme vanbonee  Pene K1, K3 u K4 — repkonossie, PTK15,  ryakoe. Mocne ogyx Mnv Tpex ryakos Haxu- = 2 =
3HAUMMBIE OTKIOHEHWA OT HOPMBIL, NoAKNo-  enonHexrve Br4.569.003-01. Pene K2 —  maloT Ha knonky "Cron”. [anee Takum xe o
4YaTh K BXOAaM C MEHBLLLUMMK HOMEPaMMK. P3C49, wcnonvenue PC4.569.421-02 vn  06pa3oM 3anvceIBAIOT cneaywollee coob- g
Ons anextpowHoro 6noka nogoioyt PC4.569.421-08. wienve. MNpy NpocnylIMBaHWK 3aNKCK NO- = -
nobbie KPpEMHMEBLIE MANOMOLLHBIE TPaH- Bce peranu anextpousoro 6noka cnepMee cooGuienwe Gyper BOcnpow3se-  w
3BMCTOPLI CO CTATUYECKMM KO3GOhWMUMEH- CMOHTMPOBaHbl Ha nnave w3 ¢GONLMMpPO-  AEHO NepesiM, 3a HUM — NpeanocnegHee § :

ToM nepepauv Toka Gaswl 100...200. Wc-

BaHHOro ¢ 06eMx CTOPOH CTEKNOTEKCTONK-

W TaK panee 40 HavanbLHoro.

R

ooy



T R O A T

oo

PAﬂ,HOﬂIOBMTEanKAﬂ TEXHONOMMUS " QP
- . S T P Y it g 108 SR

5
i
w
§
5
:
3
e
)
.’!
¢
gi
%
=
¢
&
u’

¢
&

ma&

. DnurensHocTe  cooBuieHWid  MOxeT
! GbiTb PAa3NWYHOM, BMNOTE A0 3 MMH, HO
CyMMapHOe (BMecTe C ryfikamMu) BpemMa He
JONXHO Npesbiwarts 15 MuH. MNosTopsio-
. wMecs coofileHna 3anvceiBaloT Yepes
nayasl Tpebyemoe ymcno pas.
Deoinoit T-GUNETP HACTpavealoT Ha
" yacTorty 500 My C NOMOLLBLIO 2BYKOBOTO re-
Hepatopa. Ha koHTakThl 5 1 6 pasvema X1
NOAAIT CUMHYCOMOANLHOE HaNpRXeHwe
50...100 MB u HabnionaoT 3a CBEYEHWMEM
ceetopmopa HL4.
; Cravana nswxok peancropa R62 ycra-
HEBNMBAIOT B NONOXEHWE, NP KOTOPOM
CBETOOMOA CBETWUT oueHb cnabo. Bpawan
pPyvKy peanctopa R65, pobvsaioTcs mak-
CMManLHOW APKOCTK CBeveHks. Eile pas
peaucTopoM R62 yMeHbLWAKT APKOCTb
W CHOBa peancTopom RE5 nosogsT ee oo
Makchmyma. Tenepb, M3MeHAR 4acToTy
reHepatopa B G0MblYI0 M MEHbLWYIO OT
500 Ny cTopoHLI, yBexaaioTes, 4To CBeTo-
avoa e 060Mx Cny4asx pesko racHer.
PaboTy TarMepos NPOBEPRAIOT 00 Npu-
Nanku BepxHEro NO CXEME BLIBOAA peaunc-
Topoe R53, R5S5 nopavei Ha 3Th BLIBOALI
Hanpsxexwa Nutandua. Tainmep DA3 pon-
XeH NepeKnluMTECA NPUMEPHO uYepes
30 ¢, a DA1 n DA2 — reHepwpoBare nps-
MOYIONbHLIE MMNYNLCHI YacToTon 2...3 .
006pas3Ho Nepell MOHTaXKOM Ha
nnaty NpoBepuTh BCe AWOAbI, 0COBEHHO
cepuit KO521, K522 — cpeaw HUx yacto
' BCTPEYAKTCA 3K3EMNNSAPLI C NONAPHOC-

Tbi0, ObparHOW ykasanuoW. Lingposasn
yacTe MHGOPMATOPa NPK MCNPaBHBIX ae-
Tanfax 06bMHO NPOGNEM HE BrI3LIBAET.
Mocne ycTaHOBKW BCex petanei npo-
sepaoT paBorocnoco6HOCTE BXOOHOMO
yana. lNpu nofaqe Ha BXoasL! fRYeeK Hanps-
xenus 12 B ponkeH nepexnioyarbecs
Tpurrep DD6.1 v HauMHarLCs OTCueT co-
OTBETCTBYIOLLEro YMCna WMMNynbLcoB, XO-
pOLLD CRbIWHLIA NO wendkam pene K1.

K xamody —K VD2, R3,
yD33 K1 pp12
Ki.2
K R1,Ct
K1
Puc. 4
Heobxoovmo y6eaumrecn, 4TO uUMCNO

LWEen4ykKos COOTBETCTBYET HOMEPY AYEMKM.
OTKAIOYEHWE HANPAXEHWA CO BXOOA AYei-
KM OOMKHO NPHBOAMTE K NEPeKIOHEHHIO
TPMITepa B MCXOQHOE COCTORHKE, a pene
K3 — BbINONHWTE HECKONBKO (HO HE MEHeEe
nsyx) cpabarbiBaHnit U OTNYCKaHWIA KO-
pA. Ecnu BO BCEX AYEKax ONTPOHLI HETKO
seiKMOuaoTen 6esa avopa VD33, aror ov-
0 Nyylwe 3aMKHYTb NPOBONOYHOW nepe-
MBbIMKOW.

ONTPOHLI BO BCEX BXOOHbIX AYeMKax
WK TONBKO B HEKOTOPLIX U3 HUX MOXHO
3aMEHVTL ABEHAALATMBONLTHEIMWM MEPKO-
HOBLIMW pene PMNM-2-2202Y3 wnn PrK15.
CxeMa Wx BKIIOYEHMS NOKasaWa Ha

puc. 4. OgHako Takas 3ameHa, Bo-Nnep-
BbiX, NOTRe6yeT KOppPeKuvk NPOBOAHUKOB
nnatebl. BO-BTOpbLIX, AYENKa C Pene BMECTO
onTpoHa moxetr paboTtarte COBMECTHO
TONBLKO C TEMW AaTyMkamu asToMobmns,
y KOTOPbIX OAMH W3 BLIBOAOB COEAMHEH
C KOpNyCOM.

Peawcropom R62 ycravaenvealor Ta-
KO YpOBeHb BXOAHMOro curHana, y4robwl
HMKaKOE ronocoeoe COOBLIEHWE HE Bhi3ki-
Bano cpabatwiBavva pene K4. BoamMoxHo,
ANA TOro, 4yro6bl ITOro BOGMTLCH, NPUOEeT-
CA CAEeNaTb CHauana HeckoNLKO NPOBHLIX
3anvcen.

KHOnku aeTrooTBETYMKA CneayeT 3allm-
TUTE OT CRy4arHbIX HaXaTwi, NPUKpPLIB
NOAXOAALLEH NNaHkoi. 3TO NOMOXET U3-
6exars HenpeasMOEHHOro CTMPaHKa 3a-
NHCaHHBIX COOBLUEHMI.

AKKYpPaTHO OTpErynupoOBaHHbIi peve-
BOWM MHGMOPMATOP MCKNIOYAET BO3MOX-
HOCTb BOCNPOM3BENEeHWA OWKMBOYHOro
coobLeHrn.

JINTEPATYPA

1. Toppeee A. ABTOMOGMNEHLIA peweBoin
wuHbopmartop. — Paavo, 2003, Ne 5, c. 37; Ne 6,
C.41,42; Ne B, c. 4B, 49; Ne 9, c. 43—45.

2. T-moct B yeunurene H4. — Paawo, 1970,
Ne 2, c. 60.

3. BecnpoBOAHLIA 3BYKOCHWMaTens. — Pa-
ovo, 1971, Ne 11, ¢. 60.

Pegaxrop — J1. flol , rpadh,

— 1. Jic

. CBapo4HbIit annapar

Ha cuMucTope

. ¢ Ga3soMMnyNbCHbIM ynpaBneHuem
A. ATATIKOB, r. Cankr-llerep6ypr

=]

Iy

Xypuan "Paguwo” B nocnegHue rogbi NOMECTU/ pag crarei, no-
CBSILEHHbIX BONPOCaM pYy4YHOH 3neKkTpogyroso# ceapku. OcHoBHOE 0
BHUMaHMe aBTOPb! 3TUX MaTEpHanos yaenanu aneKTpoHHOMY ynpas-

R
Ten, 207-88-18
e

S I NEHWI0O CBapOYHbIM TOKOM ¥ (OpMMPOBaHWIO ero "nagawowjes”™ xa- @
E 2 E paxkrepucTuku. B ny6nuKyeMosi HuUXe CTartbe ONuCaH eLje OGuUH Ba-
28§ PHMaHT CBApOYHOrO annapara. I+,
52l
= :ag * Hpn NpoOeKTMPOBaHWKM 3TOro annapara em U, yepea cummcTop VS1. BropuyHas i,
EERY 6bina NOCTaBNeHa 3a0a4a — Co3fatb  OGMOTKA HarpyXeHa CBapOYHOW Oyroi, *n ] ;
® = 0 ¢’ NpeaencHO NPOCTOW y3en ynpasnexus  OGO3Ha4eHHOM kak R,. Py |
E 5 ¥ ceapouHbiM TOKOM, He copepxaunin pe- i
g 5 3= duuMTHLIX meTanel M nerko NOBTOpse- ‘| L Pl
A :§§‘ Mblit B NioBMTENECKMX yenoBuax. B ocHoBY I —+-17-t—t
¢ $E ¢ yana nonoxen meron HasoMMNyNLCHOrO ® ! :
2 ' yNpasneHna  MOLUHLIM  CHMMUCTOPOM

C NOANWTKOM CeapoqHOM ayrwm [1].

Ins noacHesWs 3TOro MeTofa pac-
CMOTPUM WMOEanU3MPOBaHHYIO CXEMYy
perynatopa. NokasaHHyw Ha pwc. 1.
Wpoeanuaauws cOCTOMT B YCNOBHOM OT-
CYTCTBMM WHOYKTMBHOCTM pacCenHun

. B CBapoyHOM TpaHcdopmatope T1 u ue-

NOoNBE30BaHWKM ANA NOANKMTKK Oyrv peaun-
! cropa R.. Ha puc. 2 usobpaxewnsl COOT-
BETCTBYIOLUME [OMarpaMmel TOKa M Ha-

. NpRXeHWs.

E Ha cxeme w306paxeH CBapOYHLIN
*  TpaHcgopmarop T1, nepenunan obmoTka
" KOTOPOro NMTaeTcs OT CETHM HaNPXEeHW-

R

Puc. 1

B kaxgom nonynepuwoge ceresoro
Hanpsxenus (180 rpaa.) cvMmucTop OT-
KPEIBAETCR Ha ONpefeneHHsin OTpesox
BpeMensy O (B YrNMOBOM BbIpaXeHWw).
MNMpw nameHeHnn yrna 8 M3MeHAITCH Ha-
NpsXeHWe ¥ TOK BO BTOPHUHOM Luenw. 3Ty
3aBMCUMOCTb NPWHATO HasbiBaTb pery-

Puc. 2

NVMPOBOYHOM XapakTepncTukoit. MNpw or-
CYTCTEMM LENW NOANMTKKM OHA BLIMAAUT
Tak, KaKk nokasamo Ha puc. 3. 3pecs no
BEPTUKanNLHOW OCHM OTNOXEHbl OTHOLWe-
HUS TEKyLMX 3HA4YEHWIA ToKa K Makcm-
ManLHOMY.

Kak enaHo U3 grarpamme: 2 Ha puc. 2,
NPy MMNYNLCHOM METOLE YNpasneHs cu-
MWCTOPOM B TEYEHWE HauaNbLHOW 4acTu
nonynepwoga o = 180-6 1ok 4epes wHa-
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rpyaky OTCYTCTBYET. 31O NpUBOAMT K He-
YCTOMYMBOCTH rOPEHMA CBAPOYHON OYri,
YXyOWEHWIO KaYecTea CBapOyHOro LWBa,
a Npy Mankix 3Ha4eHunx yrna 6 — K HeBO3-
MOXHOCTH 32XWIranmna Oyrd.

JAns TOro 4To6e! MCKNOYMTE YKasaHHLIe
HeAOoCTaTKK, B annapar BBOART PE3MCTOop
noanuTkn R,. Popmy TOKa B NEepBUYHON
ueny NpM HaNMYMKM 3TOrO PesucTopa wn-
MIOCTPUPYET anarpamma 3 Ha pyc. 2. Buao-
HO, 4TO TENEPEL B TEYEHWE HaYaNLHON Yac-
TW Nonynepuoaa o Yepes o6MOTKy npoTe-
KaeT NoAnuTeIBaIOLWMIA TOK. Ero ycraHas-
NVBAIOT MWUHUMANEHO HeobxooMMbIM ANA
NOAAEPXaHWA rOPeHMA Oyrv (NpK py4HOM
CBapKe LUTY4YHBIM 3NeKTPoOOM OOCTaToN-
HO Toka 15 A [1]). PeawcTtop NOANWMTKK
nozsonset obecneunTt HE3aBWCHMOCTb
HaNPsXXeHUA XONOCTOro X0Aa annapara ot
yrna 6, YTO ABNAETCAH YCNOBMEM HAOEXHO-
ro 3axvraHve Oyru.

Ha npakTuke cBapoOuHbLIt TpaHchop-
Marop BbINONHAOT Tak, YTolbl ero MHOyK-
THBHOCTE paccenHvna Guina 60nLLIOH, Ka-
TYLUKK C NEPBHYHORN 1 BTOPUYHON 0BMOT-
KaMu pasMeLLalT Ha MarHMTonpoBoge
pa3nensHo. 310 OrpaHMYMBaEeT TOK 3aMbi-
KaHWa BLIXOAHOW LENK TpancdopMmaropa.

oBOpA MHaue, Harpy3ouHas xapakTepuc-
THMKa TpaHchopMaTopa MMEeeT NafalowLmMi
xapakrep [2].

Ona wnckniovewuss GonelimMx noTepb
MOLUHOCTH Ha pPe3ucTope NOANWMTKM ero
3ameHaoT apoccenem. Npu 3tom BO BTO-
PMYHOR OGMOTKE MEXAYy HanpsXeHuwem
W TOKOM NOREBNAETCH $Has30BkIi CABMI, Tak-
€ NO3UTHUBHO CKasblBAIOLLMNCH Ha PEXK-
Me cBapku. B MOMEHTHI, kOrga CBapod-
Hblil TOK NPOXOOMT Yepesa "Hyns", Hanps-
XeHue Ha ayre GNnr3ko K MakCHUManLHOMY,
NO3TOMy NOBTOPHOE 3axXKHraHve nyru ob-
ner4yaercs.

Ha pmc. 4 nokasaHel HarpysouHLle
XapakTepMCTUKWM annapara npu pasnuy-
Heix 3HaueHusx yrna 6 6ea gpoccens (a)
u ¢ ppoccenem (6). Buo kpuBeiX Npu
6 = 180 rpag., xoraa gpoccens e pabora-
€T, NOCKONbKY OKa3kIBaeTCh LUYHTMPOBaH-
HbLIM CUMMCTOPOM, Onpeaenser WMHOyK-
TMBHOCTb pacCcensHus TpadcgopmaTopa.
Kpveas A Ha puc. 4,6 — HarpyaouHan xa-
pakTeprcTMKa uenk noanutku. Ee popmy
onpenenser WHOYKTMBHOCTH [pOCCEens
NOANMTKM,

PaspaboTaHHbIf MHOK CBapOYHbIi an-
napar ¢ NOANWTKOW Ayr MMeeT Cnepyio-
LME TEXHUYECKME XapaKTePHCTHKMN:

HanpsxeHue NUTaLWeR cety,
B

.......................... 220
MakcumaneHeit noTpebnae-
MBIA OTCETHTOK, A . .. . ........ 50
MNpepenui perynMpoBaHma
CBapoOYHOro TOKa, A ....... 50...180
Tok NOANKMTKKM NPU 3aMBIKAHNMK
cBapouHOWM Uenu, A .. ... ..... .. 30
HanpsxeHuwe xonocToro xona
cBapouHoM uernm, B ... ......... 65
MpooomkMTENEHOCTL BKAKOYE-
Hug, %, npu Makcumans-
HOM CBapOMHOM TOKE .. ......... 20

Pop, cBapO4HOro TOKa — NepeMeHHbIN
¥ NOCTOAHHBIN.

HHA CBAPONHOIO TOKA Cnyxat rMbpuaHbIi
dazoeulit perynarop DA1 » ynpaensemblit
MM MOLLHBIM cmmcTop VS1. B annapare
MCNonL30BaH cummcTop TC125, koTopeii
MoxeT BuiTe 3aMeHeH Gonee cCOBpeMEH-
HbIM YHUbUUMpOBaHHeiM TC161-125. Kak
W3BECTHO, CNOCOGHOCTL CHMMWCTOPOB
K yNpagenexuio, B 3aBUCHUMOCTH OT NONAp-
HOCTM KOMMYTMDYEMOro HanpsxeHws
W YNPasnaoLWmnx UMNYNLCOB, NPUHATO Xa-
pakTepwu3oeaTe KBagpaHTamK LOEKapTo-
BOW CMCTEMbI KOODAMHAT, B KOTOPbIX MO-
XET HaxoaMTLCA pabouan Touka Npw

(pmc. 6). B onvcuiBaEMOM annapare cv-
mucTop pafortaer B kBagpawvTax 1 mn 2
(cnenyer 3aMeTuTL, YTO HEKOTOPLIE CNpa-
BOYHMKM NO MOLLHBLIM CMMWMCTOPaM Npo-
LWNkIX NET M3AaHWA COAEPXaT OLUMBOYHYIO
wHopmaumio 06 ocobenHocTsX ynpaene-
HMA  CMMMCTOpamum  cepmit  TC125
u TC161).

Ins o6ecnedeHns 3Toro ycnosms Npu-
MEHEHBI COrnacymllinin TpaHcgopmarop
T1 » mocToBoit BRiINpsMuTens VD1. 3ne-
menTh R3, R4 dopmupyior Heobxoaumyio
XapaKkTepuCTHKy yana ynpasnexuws. Cra-
6unuTpon VD2 OrpannuMBaeT amnnuvryay
YNPaBNAIOWMX UMNYNECoB, BhipabaThiBae-
Meix hazoseiM perynatopom DAT.

B npouecce pa3paboTku 1 marotosne-
HMA annaparta GbNW KMCNbITaHel OKONO
DBYX DECATKOB TPMHWUCTOPOB YKa3aHHbIX
TMnoB. Hecnocobheix k paboTe B annapa-
T€ BLIABNEHO He 6LIN0. OOHaKo B HEKOTO-
pbIX Cnyyanx nopbopka CMMMCTOPa BCE Xe
MoxeT notpeboearLca.

Yaen ynpasnexus annapara coxpaHsn
yNpaBnaemMocTk ¥ NOCTOAHCTBO yrna 6 Nnpu
CHMXEHMKM HaNPAXEHWs NWTaHuA [o
100 B. MNpw oTpyuarensHon TeMneparype
OKpYXaioLlei cpefbl MCNLITaHWs He Npo-
BOOMNUCS.

Cxema BrMOveHWs ¢Gasosoro peryns-
Topa DA1 (PR1500s) [3] ocobenHocTel He
vMeeT. Harpyaka perynaropa — aKTve-
HaA, €10 CNYXWT naMna HakanueaHwa

%'3’ R7 9,21 _Lr‘."f O0,1Mr>*450 B 17 12
s || LE R2 100
Y M par Vst 2 (21| n2 Isr
‘g ! PR1500s TC125-9 Y | i1
S ] ) E%
3 220 8;

&0 Bm

VD3 —vD6
8/1200-3.

4]

SF1 BAZP40A .

R1—, C8apaymbit mok " ;
Puc.5
MpuHuMnuaneHas cxema +U
annapara npeacraeneHa Ha A Iur )E..?
pMc. 5. Annapar cocTouT U3 2. g \\ [ ) ‘f
CBaPOYHOrO TPAHCHOPMATOPA  xgadpawm | kBadpanm
T2, ppoccens NOANUTKK L1,
yana ¢asoBOro perynuposa- s —
HUR ceapowHoro toka (DA1, o +Up.2
T1, VD1, VS1) 1 BeinpaMuTens 5.5 4 /
ceapodHoro toka VD3—VD6 2 ' ] — ;
¢ apoccenem dunsTpa L2. x8adpanm | k8adpaxm L 12
OCHOBHBIMW 3NEeMeHTamMu
yana ¢a3oBOro perynvposa-  Puc. 6 Puc. 7
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MouHocTeo 60 Br. Mmnyneckl ynpaene-
HWA, CHUMaeMLIE C y3na perynupoBasuns,
TOYHO CMHXPOHM3KMPOBAHKI C YaCTOTOW ce-
TM W MMEIOT OUTENbHOCTE, NPONopUWe-

. HanbMyi0 yrny 6. 310 obecneumsaeT Ha-

a

Ten. 207-88-18

Npuwem craTei: mail@radio.ru

Bonpocws: consult@radio.ru

.

o

LEXHOE OTKphiBaHWe cuMmneTopa VS1, Ha-

‘ rpyska KOToporo npencrasnseT cobon

BHAYUTENLHYIO MHOYKTMBHOCTL, OCOBEHHO
Ha X0nocTOM x0ay [4].

CeapoyHbiit TpaHcgOopMaTop paccuum-
Tan no mMerogkke [2]. Koadduumenr

. TpaHchopmaumy — 3,4; MakcumanbHas

NNOTHOCTL TOKa B 06MOTKax — 8 A/MM?,
410 ofecneuvBaeTr OTHOCHUTENBHYID NPO-
LOMKUTENLHOCTL BRAOYeHks 20 % npwu
ceapouyHomM Toke 180 A. MarHuTonposoa
NMN50%x60x150 MaroToBneH M3 XONOOHO-
karanoit cranu. Pacnonoxexve 06MOTOK

* H2 HEM CXEMaTtMyeckM NOKazaHo Ha

puc. 7.
NepeuuyHbie NnonyotmMoTtku 1.1 1 1.2 Ha-

' MOTaHel MegHbiM NPOBOAOM CevYeHWeM

8 MM® (4x2 MM) B CTEKNOBONOKOHHOWM
MBONALMK W BKIKOYEHEI NOCNEA0BaTENLHO
COornacHo. YMCcnNo BUTKOB KaXxA0M Nonyo6-
moTkn — 102. Bropwusble nonyobMorkm
1.1 » 1.2 HamoTaHe MeAHLIM NPOBOAOM
NPAMOYrONBHOro ceueHna 7x 1,7 (12 Mm7)
B TAakOW Xe W3onauuu; nonyobmoTkwm
BK/IOYEHBI NApannentHo cornacHo. Ywvc-
N0 BMTKOB KaxaoW BTOPWYHOW nonyo6-
MOTKK — 60.

MapannensHoe eKMIOYEHME BTOPMUHBIX
nonyoBMoToK yOOGHO TEM, UTO NORBNRET-
CA BO3MOXHOCTb CBapkk OT OAHOM nony-
0BMOTKM B TEX CNyuasnx, Koraa He Tpebyer-
Cs1 cBapoMHbIA TOK Gonee 90 A. MHaykTue-
HOCTB paccesHus TpaHchopmaropa
B 31OM cnyyae Gonblle M, 3HauMT, NO3BO-

* NAET MCNONbL30BaThL PEXWME C 6ONBLUMMK

3HaYEHWAMM yrra 6.

OpHako NapannensHoe BKIKHEHWE No-
nyo6moToK TpefyeTr BLICOKOM CTENEHM MX
WOEHTMYHOCTH BO MabexaHwe NosBneHus
YPaBHUTENEHOMO TOKA. B nepeyio ovepeab
OOMHAKOBLIMW JOMKHEI BbITE YWCNO BUT-
KOB 1 A/MHA NpoBoga nonyobmoTtok; obe
nonyoBMOTKM HeobxOOMMO HamarbiBarb
NPOBOAOM C O[IHOM KaTYLLKK.

B kauecTtBe MexXcnoWHOW U3onauMM f
wcnone3oean kabensHylo Gymary. Bee no-
nyoBMOTKK BbINONHEHs GeckapkacHbIMU,
NO3TOMY CHapYXW 0OMOTaHbl XNONYaTo-
ByMaxHOW NEHTOR M NpONUTaHbl BUTYM-
HbiM nakom BT-577.

Dpoccens nognutkn L1 Hamotad Ha
MarHutonpoeoge MN25x50x100 or

© tpancdopmaropa TC-330 craporo user-

HOrO TENnesM3opa, OT Hero xe MCNonb3o-
BaHbl W Kapkackl. O6MOTKM, BKIIOYEHHLIE
napannentHo COrnmacHo, copepxar no
500 svTkOB NpoBoaa M3NWO 1,35 kax-
nan. Npwn cBopke MarHMTONPOBOAa Heob-
XOAMMO MeXy ero nonoBuHamu obecne-
4MTb HEMArHWTHbI 3a30p 6...12 MM.
OkoH4arensHO 3a30p YCTaHaBnMBaloT
ONkITHBIM nyTem, [lnAa 3t1oro cobupatrot

. Apoccene € Npoknagkamu TONWMHOM

6 MM MEXY NONOBUHAMKM MarHMTONPOBO-
na, o6MOTKM BKIIOHAKOT NapannensHo co-
rNacHo W NOOKNIOYAIOT K CETU HYepes3 am-
nepmeTp Ha 20 A. Ecnv aMnepmeTp noxa-
3abiBaeT TOK B uenn meHee 10..12 A,
apoccens pasvparnT ¥ 3aMeHsIoT Npo-
Knanku Ha 6onee Toncreie. HeMarHUTHee
NPOKAAOKM MOXHO M3rOTOBWUTL M3 BNEKT-
pOKapTOoHa, reTMHakca, Tekcronura. Max-
CHMMAnsHas NNOTHOCTL Toka B 06MoTKax
ppoccens L1 poctvraer 3,3 A/mm® npy

IAKUraHWm Oyrv, a NpW ceapke OHa He
npessiwaet 1,65 A/MM2,

Lpoccens ¢punerpa L2 naroroenen co-
macHO pekoMmengaumam B [5] » cnyxmr
AN crnaxvBaHnA NyNbCaunii CBapOMHOro
TOKa. MarHuTonposop Apoccens Taxoi
we, kak M y L1. e o6moTtkm no 30 BuTkOB
BK/IONEHBI NOCNENOBATEeNlbHO COrNacHo.
HamoTaHel oHM 6e3 kapkaca B ABa NpoBO-
03, Kaxaeiih ceveHmreM 12 mm? (TakuMm xe,
Kak BTOpM4Han O06MOTKa CBapO4YHOro
Tpaxcdopmaropa). MNonoBuHBI MarHKUTO-
NpoBOAa COBMPAIOT C HEMArHWTHLIM 3330~
pom 0,3...0,5 mm.

TpavchopmaTop T1 HaMOTaH Ha mar-
nutonpoeoge YLW16x32 (or kapposoro
TpaHcdopmaropa TBK-70 crapeix Tene-
en3opos). Mepsuunan o6mortka (Ha 220 B)
copepxwut 2000 suTkOB nposopa MN3B-2
0,12, sropwuHas (Ha 20 B) — 200 BuTKOB
npoeopa N3B-2 0,47.

NepeMeHHbIR pe3uncTop R1
(cm. puc. 8) — Cl-la — cnyxuT ana pery-
NMPOBaHWA CBapO4HOro Toka (yrna 6).
Kopnyc peaucTopa cnegyer M3onupoearth
OT Kopnyca annapata. Pyuka peawucropa
nomkxHa ObiTe NnacTMmaccoeci. Ee Hago
CHabaMTe CTPEnKoit-ykasarenemM cBapou-
HOrC TOKa M LUKanoii B aMnepax, Bu, KoTo-
poit nokasad Ha puc. 8. C oneiTom 3Haue-

Puc. 8

HME CBaPOYHOTO TOKa YAAeTcA C A0cTa-
TOYHOI ANA NPAKTHKKM TOYHOCTLIO Onpegae-
NATL NO APKOCTH CBEYEHUA namnbl HL1,
Crefnyer yuMTbiBaTh, YTO BCE 3NEMEH-
Thi NEPBMYHOM LIENW CBApPOYHOrC TpaHc-
¢hopMaTopa HaxoAnATCH NOM CeTeBbiM Ha-
npsxeHuemM. 310 TpebyeT OCTOPOXHOCTH
npy akcnnyartauyy, OCMOTPpe W nNpu pe-
MOHTE CBapO4HOro annapara.
BrinpamMurens ceaposHoro Toka VD3—
6 HOCTEn He WMeer. [vogbl ye-
TAHOBNEHLI Ha CEepUiHLIE TEennoOTBOALI
(oxnapuTenwn) O171-80. Ha rakoM xe Ten-
NOOTBOAE CMOHTHMPOBaH U cuMmcTop VS1.,
OnuceiBaeMeiit CBapOuHbIA annapar
notpebnaer or cetm ToKk Ao 50 A. Yacto
3a0a10T BONPOC: BLIAEPXUT N CETh TakKy
Harpy3aky? KoHewHo xe, nina obecnedeHvs
BLICOKOro KadYecrea CBapO4HbIX LWBOB
v yaoberea B paGoTe ceTk [onxHa MMETh
CONpPOTHBNEHWE NPOBOLOB, NO3BONAK-
LLEe HArpyxarb ee HeoBX0OAWMBIM TOKOM.
Ha 3ror TOK A0MkHE ObiTh paccuMTadul
2BTOMATHI 3alUWMThl, CHETHYMK INEKTPO-
SHEPrMKM K KOHTAZKTHLIE COEOWHUTENM.
HeobxopvMbie KOHCYNbLTaUWKM Ha 3TOT
c4eTr HeoGXOOWMO NONYYUTL B MECTHOM
OTAENEHUM OpraHMaaunK, ynpasnaioLien
ANEeKTPOCeTAMM.

Cnefyer NoHWMarb, yTO LUKana pery-
NATOpa CBapOYHOro TOKa N6oro ceapouy-
HOro annapara UCTUHHA TONLKO NPY NKTa-
IOWER 3NeKTPOCETH BLICOKOro Kavecrtsa.
TONLKO ONLITHLIE CBAPLUVKK MOMYT onpe-
nenvts TpebyeMbiit CBapOdYHLIM TOK "Ha
mas”. MNoaroMy 3a0eck OrpaHruMMCH NWLLbL
OGLLMMK PEKOMEHAALIMAMM.

B cnyyae, ecnv cBapka He NoNy4aeTca —
TOK Mas AaXEe NpW YCTaHOBKE PENYNATopa
Ha MakCUMYM, — 3HauuT, CONPOTUBNEHWE

Cetb Tpancdopmarop
. = & >
AETTHE
ex|3s52187 | 3gEE | 23
s3le3W (B85 $dgo 3 E“
x
2|35 ggo z g t g
HHHE A
EE(ERE|SE |282%|=2°g
o |2 - @% &
=
5 1,13 316 158
10 2,31 240 120
220 15 3,54 180 90
20 4,84 140 70
25 6,21 112 €0
5 1,18 298 149
10 2,42 223 111
210 15 3,72 166 83
20 5.1 129 64
25 6,54 103 51
5 1,24 280 140
10 2,55 206 103
200 45 398 | 152 76
20 5,38 117 58
5 1,31 262 131
10 | 289 189 94
1HB 15 415 138 69
20 5,69 106 53
5 1,38 244 122
180 10 2,85 173 BB
15 4.4 125 62
cetv (netnn “¢asa—HoNL") Benuko

¥ CBapka HesoamOxHa. MNpwgercs nowc-
KaTb OpYroe MEcTO AR NOAKMOYEHNR an-
napara.

OUeHUTE BO3MOXHOCTb NOOKMOHEHWA
K CETK MOLLHOM HArpy3KK MOXHO Cnenyo-
LWUM NpOCTEIM cnocobom. CHauana uame-
PRIOT Hanpsxenve ceti U, , 6e3 Harpyaku,
3arem NOAKAKYAIOT ANEKTPOYTION MOLLHO-
cTeio 1000 BT ¥ euwle pas waMmepsioT Ha-
npsxevve cetn U.,. Mo pasHoctn
AU. = U, — Ug,, MOXHO ONpesienvTs co-
NpoTHBNEHWE NeTnk "¢paza—HonL" U Mak-
CMManbHO BO3MOXHLIA  CBapOMHBLIA TOK
B 3T0# ceTH, cm. Tabnuuy.

MpoBepeHHkLIe MCNBITaHWA ONUCEHHOMO
CBapOYMHOro annapara noKasanu, 4To no
KayecTsy CBapkk OH NPEBOCXOOMT BCe U3-
BECTHbIE MHE Hefoporve GLITOBLIE MOAae-
N NPOMBLILLNEHHONO NPOM3BOACTBA.
Mpwv  MCNONBL3OBaHMK YHUBEPCANBHBIX
3aNeKTPOOO. (ANA CBapkM Ha NEPEMEHHOM
¥ NOCTOSHHOM TOKE), TakWx Kak, Hanpu-
mep, 03C-12, AHO-21, MP-3, kavecTBo
LBA BLICOKOE.

Ceapka anekTpofamu Ans NOCTORH-
HOMQ TOKa TaKKe BO3MOXHA, HO MeHee
KOMGOpPTHA, 4YTO OGBLACHRETCHA 3Hauu-
TeNbHLIMKM NYNBECALUMAMK BbINPAMNEHHO-
ro cBapo4Horo Toka. lNony4uTs NOCTOAH-
HbIM CBApPOYHBIM TOK BLICOKOTO KayecTBa
BO3MOXHO TONLKO ¢ Apoccenem Guner-



pa, no pasmepam, COM3MEPUMbIM CO
CBapo4HbLIM TpaHcgopmaTopom [1]. Oc-
HOBHOE NPEeVUMYLLEeCTBO OAHONONSIPHOIO
CB3pPO4HOro TOKa — BO3MOXHOCTHL CBa-
pUBaThL TOHKWE AeTany TOKoM 06paTHOM
NONAPHOCTK (NNIKC — Ha anekTpoae).
Mpw 3TOM U3nenue MeHsbLLe HarpesaeT-
CA U MEHblUe CTAaHOBUTCH BEPOSTHOCThL
NPOXOroB.

He cTtouT npuobpeTtars noporve wMm-
NOPTHLIE 3ANEeKTPoAL — OTevecTeeHHbIe
NO3BONSIOT BLINOMHATH BCE BUALI CBAPKW

B BbITY C XOPOLLMM KavecTBOM. Heobxoou-
MO TONBKO XPaHuTb WX B CYXOM MecTe.
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Perynupyembii 3N1€eKTPOHHDbIN

npepnoxpaHUTensb

M. O30JIMH, c. KpacHsiii Sip Tomckosi obn.
Mpeanaraemoe ycTpoicTBo NpegHasHa4YeHo AN HCTOYHUKOB Nu-

TaHMA C BbIXOQHBIM HanpskeHuem ot 7 o 30 B um toxom go 6 A. OHo
obecneynBaeT 3aLYNTy Mo TOKY Kak caMMX HCTOYHUKOB, Tak U Harpys-
kn. B ycTpoiicTee npegycmoTpeHsl yaobHoe KHonoYHoe yrnpasneHne

u yncppoBan nHanKaLUna Toka cpabaTeisaHnsa 3aLNThI.

\’crpoﬁcrao COCTOMT M3 AByx GnokoB:
2’ OCHOBHOrO W MHOMKaUWW, COEAMHEeH-
HbiX C NOMOLLBIO CEMUKOHTAKTHOrO pasb-
ema. Perynupoeka Toka cpabatbiBanvs
3auuTel CTynenyatas. B nepsom vHTep-
eane 0...3 A perynvpoe«a ocylWecTENSEeT-
cs ¢ warom 0,2 A, BO BTOPOM WHTEpBane
0.6 A—cwarom0,4A.

Cxema ocHoBHOrO Gnoka noxasaHa Ha
puc. 1. Bnok copepxuT peBepCUBHLIN
umM$ppoBoin perynsTop 06pasuoBoro, CTy-
NeH4YaTO M3MEeHSIWEroCH HanpRXeHus
0...300 mB c warom 20 mB. Ha anemenTax
DD1.1 v DD1.2 cobpad RS-tpurrep, yn-
DPaBNRAICLWMIA HANpaBNeHWEM CHETa PEBEp-
CHBHOro cHeTymka DD2. Ha nonesbix Tpax-
aucTopax VT1 u VT2 cobpad resepatop
VMNYNbCOB HacToTom okono 0,7 Ny c eMko-
CTHO# OBPaTHOM CBASLIO Yepes KOHAEH a-
top C2. UAN Ha peauctopax R8—R11,
R15 ¢popMupyeT U3 BhIXOOHOI O ABOWNHOIO
xoga (o1 0000 go 1111) cyeTuwka DD2 06~

pasuoBoe Hanpsxewwe. Ha anementax
DD1.3 u DD1.4 cobpan RS-Tpurrep zawm-
Thl, YNPaBNSIOWMIA MOLLHBLIM Nepexioya-
TentHLIM NOMEBBLIM TPAH3WCTOPOM VT3,
Ecnu kHonku SB1 u SB2 He Haxartbl,
TO TOrga NUTaHuWe Ha CTOK TpaH3ucTopa
VT1 He nocTynaeT, resepartop He pabotaer,
TpauaucTop VT2 oTkphiT. Mpy HaxaTum Ha
OOHY M3 KHOMOK TPUITEP Ha 3nemMeHTax
DD1 » DD2 nepexnioyaeTcs, ycTaHaenmMeas
COOTBETCTBYIOWEE HanpasneHwe cuyera
cqeTumka DD2. B cnyyae, ecnm cHeTYmnK He
nepenonHeH, Yepes pesnctop R5 nopaer-
cs NMTaHue Ha TpaHaucTop VT1, TpaHaumc-
TOp VT2 3aKpLIBAETCH M HAYMHAETCH Nepe-
3apsaka kosgedcaropa C3 B Teuerune npu-
mepHo 0,7...0,8 ¢. Mo okoHyaHum nepesa-
PRAKW TPaH3UCTOPbL! OTKPLIBAIOTCSH, CHET-
yuk DD2 uameHsieT CBOE COCTOSHWE B CO-
OTBETCTBUM C HANPaBMEHWEM CHETa U, ec-
M HAXATYIO 10 9TOr0 KHOMKY YAepXuBaTh
B T2KOM COCTOSIHMM, ONWUCaHHLIA NPoUecc

nosTopuTcs. MNPy nepenonHernM CHeTHrKa
DD2 (B cocTosHum 0000 B pexvme BoiumMTa-
Husi K 1111 B pexmMe CnOXeHWs ) Ha BbIXO-
ne ero nepeHoca (BLIBOA 7) NOSIBNSETCH
CUrHan HWU3KOrO YpOBHS, NpPepbLIBAIOLLMA
noAayy NUTaHKMA B LENb CTOKa TPaHaucTo-
pa VT1. B peaynsrare Tpanavctop VT2 no-
CTORHHO OTKpbIT, a pabora rexHepaTopa
6n0KMpOBaHa BO BPEMS YOepXaHus cooT-
BETCTBYIOLLEN KHOMKM.

Ha OY DA2.1 cobpar HeMHBepTURYIO-
WA yCUNUTENb CUrHana Oardvka Toka —
peaucTopa R17. MNepewnoyerne nHTepea-
MOB TOKA 3alMTel OCYLLECTEASEeTCH u3me-
HEeHMeM Ko3dduumenTa ycunenus OY
DA2.1. B wntepeane 0...3 A kKOHTaKTHbI
rpynnel Nepeknioyarens SA1 pasoMkHyThl.
koadduumeHT yeunenns OY DAZ.1 paseH
1+{R6+R12)/R7 = 4. MakcumanbHblA TOK
3 A, nporexas yepes peavctop R17, co-
30aCT Ha HEM Hanpsxkexue 75 mB. Hanps-
*eHve Ha Boixone OY DA2. 1 paexo 300 mB.

B vHTepsane 0...6 A KOoHTakTHBIE FpYyn-
nbl nepeknoyarens SA1 3aMkHYTHI, KO3d-
¢uvument ycunewms OY DAZ2.1 pasen
1+R6/R7 = 2, 4TO BABOE MeHbLLe Npeabiay-
wero cnyyasi. MakcumansHblid Tok 6 A, Npo-
Tekas sepe3 peavctop R17, cospact Ha
Hem sasoe Gonbluee Hanpsokerve 150 mB.
Hanpsokenve Ha Boixope OY DA2.1 Take
paexo 300 mB.

Ha OY DA2.2 cobpan komnapartop,
CpaBHMBAIOWMIA 06pasLoB0oe HanpsixeHue
Ha HEWHBEPTUPYIOWEM Bxope (BbiBOA 5)
C YCUNEHHBIM HaNpspKeHWeMm C AaTynka To-
Ka, NOJABaeMuIM Ha MHBEPTUPRYIOLWMA
- + BXOA (BeBOA 6). lNoxa
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R16 v crabunutpod VD1 orpanusmealor
HaNPSXEeHWe Ha HKHEM N0 CXeme Bxopae
anemerta DD1.4, npenoTepawas ero Bbi-
x0p u3 cTpos. MNocne ycTpaHexwus nepe-
rpY3ku BuiBMPAIOT HYXHBLIA Tok cpabaTsi-
BaHMA C NOMOLWLIO kHONOK SB1, SB2 v ne-
pexnoyarens SA1 1 HAXMMAIOT Ha KHOMKY
SB3. B arom cnyvae RS-tpurrep nepe-
KNIOYaeTCs B COCTORAHME, NPW KOTOPOM

Taxa. YcraHaBnueaioT cuetumk DD2 B co- {§i

tparaucrop VI3 oi- (" OEMEH ONBITOM )
4as Harpysky.

Hmei nperenee- Iff CUIFTHANN3ATOPbI
3awmuaemMoro UcTou-
Huka (7 B) orpaHwyeH |
v ranpsxenven | BJTAXXKHOCTMU
crabunuzaropa D.M,;i
vacoansion o | U YPOBHSA BOAbI
npsKeHem nu‘ral-mni !

Cxema 6noka nHou-
kauum nokasara wa ||| MOCKOBCKO#H 06

KpbiBAETCH, NOAKMO-

XOOHOrO HanpsikKeHWs 2
NOBLILLEHHOM

MWHMMANBHBIM - BXOA- |

a eepxuwit (30B) —

OY DA2. il H. AEKWH, r. Aonronpyawsiii

prec. 2, HymMepauus [§:

aneMeHTOB npogon- i aTtonneHue KeapTUpsl BOLAOWK B pe-
XaeT Hymepauuvio OC- 3yNLTATE HEMCNPABHOCTU BOAONPO-
HoeHoro 6noka. Mo an- |§ BoaHoro u caHTexHuyeckoro obopynoea-
pecam  0000...000F i§; Hus — cobwiTe kpaiiHe HenpWATHOe.
PN3Y DD3 zanucans |{l Mpeanaraio HecnoxHOe yCTPOICTBO, KO-
KOAL MHOWKBUWKM AN | TOpOe CUrHaNM3WpPYeT O HeXenaTenbHOM
wHtepeana 0...3 A (Bbi- (f| NosBnerun BOAbl. Ero cxema npueenexa
Knioyarens SA1 paso- l Ha pucyHke. CUrHanvseTop NpeacTaens-
MKHYT), @ No aapecam §} er coBoil LWMPOKOMSBECTHBLIA rEHepaTop
0010...001F — ans wu- {}| Ha ORYX TPAH3MCTOpax PasNUYHOA CTPYK-
Tepeana 0..6 A (Bui- |} Typel. "W3lommHka” ycTponcTea — cobeT-
knovatens SA1 3amk- E BEHHO AaTH4MK M ero nogwioverve. flar-
HyT). Ha Bhixopax DO— jg:

D3 PN3Y npucyTcTeyet
ABOMHHBLIA KOO, UWOPL |
mMnaguiero paspsaa MH-g
AMKaUMK, a Ha Beixoaax (i
D4—D7 — crapulero‘i i
Kop npowwuexm P'I'ISVH
npeacrasneH B Tabnn- {
ue. Mukpocxemel DD4 :
v DDs npeoﬁpasylo‘rE
DOBOMNHBIA KOA Mnaa- |
Wero v crapLuero pas- g
PROOB COOTBETCTBEHHO | %
B CEMUCErMEeHTHBINA, I i

Wuarkatop HG1 ot0b- | iqm( BbINONHEH W3 NNACTUMHBI GONLIMPO-

paxaer umdpy mnag- i§i BAHHOrO ¢ OAHOW CTOPOHE! CTEKNOTEKCTO-
wero paspsaga, HG2 — jf: nuta pasmepamu 51x35 mm. Mocpeavte
crapwero. Jeuumans- [§i nnactuebl $onbra paspesada, wvpuHa
Has Touka crapwero ifi paspesa — 2...3 MM. [ins nMTaHunA curHa-
paspsga Bcerpa meo-{ nu3aropa HeobXoOMM WCTOMHMK Hanpsi-
HeHa. i#l xenmem 6...9 B. MNpu nutaHum OT CeTm
OcHOBHOWM Bnok co-i 06A3aTeNbHO NPUMEHATH WCTONHUK C
6pan  Ha neua-moﬁ! TpaHcgopmaTopom. Peasucropom R1 ye-
nnare W3 OAHOCTOPOH- if! TAHABNMBAIOT XENAEMYIO HacTOoTy 3By4a-
He ¢oneruposasHoro {fl Hus. YyBCTBUTENLHOCTE NpUBopa No3Bo-
cTeknoTekcronmra! { nseT ©OBHapyXvBaTk NPUKOCHOBEHWE
(puc. 3). PeancTopsl i§i CMOYEHHOTO BOOOW NansLa.
R8 — Ri11, R15 — 3707 xe CUrHaIM3aTop MOXHO UCNOML-
C2-29B c gonyckom He {f} 30BaTh ANA KOHTPONS YPOBHSA BOAbLI, ECNU
xyxe 1 %. Peanctop R8 l BHECTH B HEro HeGonbiLWe M3MEHEHWS.
COCTABNEH W3 ABYX MO
30 kOmM, coeAMHEHHbIX
nocneaoearensHo. Pe- |
aucTop R15 cocTaeneH |
M3 mByx — 200 Om|
u 1 kOM, coepvHeHHbIX
napannensHo.
Hanaxueanwe Ha-
YMHAIOT € NpPOBEpPKn
WCNPaBHOCTW aetaneil
¥ NpaBuMnbHOCTU Mou-i

| JaTtivkom B 3TOM cnyyae cnyxar Apa
{ BNEKTPOAA U3 PASHLIX METAUIOB: AMOMM-
i HAS ¥ meau (unu natynu), obpasyowme
| ranbBaHUYECKWIn 3NEMeHT. ANIOMUHMNE-
I BHIM 3NEKTROA NOAKMIOHAIOT K ABWXKY nNe-
{
|

pemesHoro peauctopa R1, a MeHblinl —
K Dase TpaHauctopa VT1. B kauectee
3BykOManyyaTens npumeHer TenedoH
TK-67-HT-2, 06MOTKW KaTylek KoTOporo
cneayetr CoeluHUTs NapannensHo. Mura-
10T 3TOT BAPWaHT CUIHaNM3aTopa oT rafb-
BaHWHECKOrO 3NeMEHTa HanpaXeHuem

ctoskve 1111 1, B cnyyae HeoBxoaMMoC- E E 1,5 B. Norpebnsemblit TOK — NPUMEPHO
™, Noa6upaT CoNpOTUBNEHWE PE3UCTO- | l 30 mA. ConpoTuBnenve nepemMeHHoro

pa R15 Tak, 4tobel 06pasuoBoe Hanpsxe-

peauctopa — 15 kOM, EMKOCTE KOHAEH-

Hue 6bino paexo 300 MB. ApkocTs ceeve- i catopa — 0,68 mk®, TpaH3nCcTOpLl — Nio-
Hua nHamkaTopoB HG1 1 HG2 moxHo ua- if! 6ol ua cepuid KT315 (VT1) u MIM16 unu

MeHUTh, NoAGupas pesuctTopsl R19 n R20. {f! MN266 (VT2).
1
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PerynupoBaHue

BbIXOOAHOM

MOLLHOCTU aBTOreHepaToOpPHbIX
NONYMOCTOBbIX MHBEPTOPOB

B. CTPIOKOB, r. Kanuwnunnrpan

ABTOreHeparopHbie NofyMOCTOBbIE HHBEPTOPLI [0 CHX NOPp Haxo-
AAT WHPOKOE NPUMEHEHWE W3-3a NCKIIOYNTENLHOR NPOCTOTL! CXe-
mbl. ABTOp npefnaraeMosi CTaTbM 3aMETH1, 4TO NMOAYyMOCTOBO# aB-
TOreHeparop B onpefeneHHoOM CMbICNIe aHamorn4eH TPUHHUCTOPY,
M npennoXxnsn opurunHansHsie cnocobsl ynpasneuns BbIXOQHOR MoLy-

HOCTbIO MHBEPTOPA.

i aBTOreHepaToOpPHLIX NONYMOCTOBLIX

WHBEPTOpaX, WMPOKO NPUMEHSEMbIX
B UMNYNLCHBIX MCTOYHMKAX NMUTAHWA, Yac-
ToTa Npeobpa3oBaHuse U ANUMTENEHOCTL
KOMMYTUPYIOLMX WMIYNIBCOB Onpenens-
I0TCA KOHCTPYKTMBHBIMKM NapamMeTpamu
TpaHcgopmaTopa obparTHoi cesan. Pabo-
Tas B pexuvmMe nepemMarHuuvMBaHus U Ha-
ChILLIEHWMS MarHWUTONpPOBOAA, 3TOT TPaHe-
dopmaTop 0BecnedrBaeT ANUTENBHOCTL
MMNYNLCOB BO3BYXOEHWS, NOYTH paBHYIO
NonoBWHE NEepMoAa YacToThl Npeobpaso-
BaHWA, U HE NO3BONAET €€ MEeHATL. TeM He

MblIV B TPMHUCTOPHBIX perynsitopax. Cama
nepepenka Q4eHs NPocTa, a NoOABEPTHYTh
et MoxHO nioboii NoNyMOCTOBOI asTore-
HEpPaTop, MMEIoWMA Uenb aBTo3anycka.
He uMeeT 3HaueHWsl, Kak peanusoBaHa
B HEM NOnoOxuTensHas obpaTtHas CBA3b:
NO TOKY MKW HaNPsXeHuio. He Baxxed v TuUn
NoporoBOro aNeMexTa B LENW aBTosanyc-
Ka — 3TO MOXeT BbITh He TONbLKO AMHUC~
TOP, HO ¥ NABWMHHBLIA TPAH3UCTOP KMNW pa-~
XE HEOHOBas namna.

PaccmoTpum BREOEHWE Takoro pery-
AMPOBaHKWA Ha Npumepe Bnoka NuTaMus,

L1

C40,1 MK 12
" N Il
VD1 - VD4 vt !
1N4007 \_‘_‘, - R6 10 1 Eu Bbixof
C2=% 4y
N T
R2 [/]
RO 330k
68 VD6 1N4118
ct 0[11 MK -~ L i
il 1N4007
U Fut  flga Pt
05A el
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%
) 2208 DB3 (B_
m
R3 J B .
b 3% VD7 iN4118
= C3* 4l R5 1 == C50,1 Mk
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Puc. 1

mexee LW perynvpoBaHme Takoro MHeep-
TOpa BO3MOXHO, XOTH W He Ha 4acTote
npeobpasosasms. B npennaraemoit cra-
The paccMmoTpeHsl ABa cnocoba Takoro
PerynMpoBaHus.

Nepswidn cnoco® — WKW perynuposa-
HUE HA YOBOEHHOW 4acToTe 3NeKTpoceTH
(100 lu). Ons TOoro 4tToBLl NOHATL €ro
NPUHLWN, PaccMoTPUM OCOBEHHOCTH aB-
TO3anycka NonyMOCTOBOTO aBToreHepa-
Topa. MNoka MNyneC 3anycka He noaa,
redepartop He pabotaer HeCcMOTps Ha
BKAKOYEHHOE NMTaHuwe. Nocne noaaysyu mm-
nynkca 3anycka rexHeparop paboraer no
Tex Nop, Noka NuTanue He Byper oTknoYe-
HO. Takoit Npouecc NOpasuTensHO Hano-
MuHaeT paboTy TpuhucTopa. MNonyyaeTcs,
4TO Lenb aBTO3anycKa — 370 3KBUBANEHT
YNpaensiiolero anekTpogaa TpuHWCTOpa,
M MOXHO NMPUMEHWTE PasorMNynNbCHLIA
cnocob ynpaeneHus, LWUPOKO UCNONb3ye-

WM3rOTOBNEHHOTO Ha OCHOBE “HauWMHKKM"
areprocbeperaoweid namnul. O ero mc-
NONL30BaHUKU ANA NUTaHWA Harpy3ku 6ea
PErynvpoOBaHmns BLIXOOHOW MOLWWHOCTH
pacckasaro B cTatee [1]. Cxema nepepe-
naHHoro 6noka nWTaHMs noKasaHa Ha
puc. 1.Y3en uHeepTopa obBefeH WTpux-~
NYHKTUPHOW NuHWen. HomuHans ero ane-
MEHTOB MOFyT BbiTh Apyrimu. TpaHaucTo-
Pl ¥ AMOALI TaKXe MOryT BbiTh M3 ApYrux
cepuit. M3 ceTteBoro BeiNpAMWTENS yaa-
NeH CIMaXWBAIOWMA OKCUAOHLIM KOHAEHCa-
Top C2, nepevepkHyThiii Ha pmc. 1. Uame-
HEHO MOAKNIOYEHWE HUXHETO N0 CXeMe
BwiBOAA peancTopa R3 (paree oH BN cO-
eAVHEeH C BepXHWM NO CXeMe BLIBOAOM
koHgeHcaTopa C3). [obaeneHbl KOMNO-
HeHTsl RB, R9, C5, Ha pvc. 1 OHM BLIgENE-~
Hbl YTONWEHHON NuHKWeR. MNepemesHblid
peaucTop R8 npeaHasHayes Ans perynu-
POBaHW$ BLIXOAHOM MOLHOCTH, PE3VUCTOP

RY onpemenser MakCUManbHylo BbiXOA-
HYIO MOLWHOCTL, kKoHaeHcaTop C5 ynyyuia-
€T CUMMETPMIO BbIXOaHOW uenw. [na nu-
TaHUA Harpyakv NPUMEHEH BbIXOOHOW
Tpancdpopmatop T2, 06 uaroToBneHUm
M 0 cnocobax NOAKMOYEHUS KOTORPOTo No-
Apo6HO pacckasaHo B cTatee [1].

BHavane HeobXOOMMO NpOBEpUTL pa-
6orocnocobrHocTe Gnoka nutanms C
TpancopmaTopom T2 Gea perynupoea-
HWS. 3aTeM BHINONHSIOT ONUCaHHLIE BoilLe
vameHeHus. JIBMXOK NepemMeHHOro pesmc-
TOpa R8 cTaBsT B HMXHEE NO CXxeme Nono-
Xxexwe. ECnv Ha aTom aTtane BKIKHUTh MH-
BEPTOP W PacCMOTPETb OCUMNNorpammy
€ro BbIXOOHOrO HaNPSHKEHWH, TO MOXHO
YBUOEThL, Y4TO HECYLUAs YNsTPasBykOBOWN
HACTOTHI NPOMOAYNMPOBaHA BbINPAMNEH=
HbIM, HO HE CIaXeHHBIM HanpsXeHuem
¢ AuoaHoro mocTa. Mpu 6onee neTanbHOM
PaccMOTPEHUU 3aMETHO, YTO Ha4Yano U Ko-
HEL, KaX40ro nonynepuoaa "noapesadsl”
{pmc. 2). Hayano — v3-3a Toro, 4To Nopo-
roBuifi 3ANEMEHT LENM aBTO3anycka BKMIO-
HaeTcs NpW ONpefeneHHOM HaNpSHKeHWU
{oxono 30 B ans cUMMETPUHHOrO AMHUC-
TOpa DB3), N03TOMY MHTEPBaN ¢ MeHbLLIMM
BEINPSMNEHHBIM HanprXeHWeM CeTH Bbl-
nagaeT u3 uHTepsana perynuposadms. Ko-
HEL, — M3-33 CPHIBA reHepauvv MHBepTopa
f10CNE YMEHbLUEHUA HanpsXeHus ero nu-
TaHWs! HUXE HEKOTOPOro npeaena.

Ecnu BLICOTA Cpe3a B Hayane nonyne-
pyoaa 3Ha4YMTENEHO NPEBLILLIAET Noporo-
BOE HanpsHXXeHwe AMHUCTOPA, 3HAYMUT No-
cTofAHHas Bpemery ROC3 cnvuikom Benu-
Ka, U3-33 Yero UMNyNsC 3anycka 3anas-
ObIBAeT, YMEHbLUAs WHTEpBan perynupo-
BaHWA CO CTOPOHBI MaKCUMMABLHOM MOLL-

Uun:]

M

Puc. 2

HOCTW. B 3aTOM cnydae cregyer ymeHb-
KT EMKOCTHL KOHaeHncaTopa C3 wnm co-
NpoTUBNEHWE peancTopa RI, cHuxan He-
perynvpyemyto 30Hy B Hadane nonynepm-
0Ofa, HACKONLKO 3TO BO3MOXHO. B Takom
COCTOAHUM MHBEPTOP MMEET MakCUManb-
HYIO BBLIXOAHYIO MOWHOCTL. HO ata mowy-
HOCTb MeHbLUe TO#, 4To Bbina Ao Beepne-
HUS PEryNMPOBaHUs, NOCKONLKY NeNCTBY-
IOWEE 3HAYEHWME HECTNAXEHHOro Hanps-
XEHWA NUTaHKSA, Aa eLle C y4eToM "nogpe-
308" NONYNepUOAOB, MEHbLLE, YEM CrMa-
¥eHHworo. MNoatomy Ansi BOCCTAHOBNEHUSA
npexHei MakCUManbHON BuIXOAHOW MOLLL-
HOCTW YUCNO BUTKOB OBMOTKM !l BEIXOOHO-
ro TpaHcdopmaTopa T2 Heobxoaumo yee-
4T Ha 40...50 %.

3arem YTOYHSIIOT CONpPOTUBNEHWE ne-
pemeHHoro peavctopa R8, Heobxonumoe,
4TOo6H NoNy4uTe Tpebyembit MHTEepBan
perynMpoBasns MOLLHOCTK Harpyaku. MNo-
Cne aToro nepefenaxHbiid 610K MOXHO yC-
TAHOBUTL HA MECTO NOCTOSIHHOW 3KCnnya-
Tauuu. JOnonHUTENLHOE ero NpeumyLe-
CTBO B TOM, YTO OH HE COAEPXUT Craakm-
BAIOLWEro KOHAeHcaTopa B CETeBOM Bbl-
npsMUTENE, M NO3ITOMY EMY HE HYXeH
KOPPEeKTOp KO3PpPULMEHTA MOLLIHOCTH.
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WUCTOYHUKU NUTAHUS QPAAMO® ¢

Ten. 207-89-00

Npuem cTaTei: mail@radio.ru
Bonpoce: consult@radio.ru

PAQWMO Ne 1, 2007

Bropor cnocob perynupoBaHus

3aKI04AETCH B TOM, YTO NUTaxue, no- VD2, VDD% KO522A 5

ny4aemMoe WHBEPTOPOM OT BbINPAMK- *+ —+1 = Keue. 14 DD1 =

TZnﬂ. Kommyr%yercn c ﬂOM%l.I.l,bIO 2 |Rit00k VD2 DD1.2 ¢ %

knio4a, ynpaensemoro ot LM peryns- £ i & g

TOpA, KaK OnucaHo B cTartke [2]. sE=2 o1 :
Cxema perynsTopa nokasaHa Ha & S |47 mkx =

pyc. 3. Criaxvealowmii konaescatop 2 | x400B 1

ceTeroro suinpAmMuTens C1 (C2 va > e

puc. 1) HE TONLKO HE CRepyeT yoanste, = [,

HO Nyulle YBENW4MThL Ero emKoCTh VD1 &

B HECKONLKO pas. Peanctop R1, KoH- KC5154

nencartop C2 v crabunurpod VD1 06-

pasyloT napamMeTpuMHeckuin ctabunu-

3aTOp HaNpPsXeHus, OT KOTOPOro nony- c2

yaetr nuTanwve Mukpocxema DD1. A7 WK % DD1 K561TN1

Ha anemente DD1.1 cobpan rewepa- x25B== == C3"0.1mK

TOP WMMYNbCOB YNPaBNEHWs, CKBaxX- I Kewe 70D1

HOCTh KOTOPbIX MOXHO DETYyNnUpOBaTh +

v3MeHeHWeM nonoxewns OBwxka ne- Puc. 3

pemenHoro peauctopa R3. Yacrorare-
Hepauuy 06paTHO NPONOPUWOHANILHA eM-
KOCTH koHaeHcaTopa C3. Ecnu perynvpos-
Ka MOLLHOCTU AOMKHA BbiTh HECUMMETPUY-
HOW, Hanpumep, ot 50 no 100 %, 10O peaun-
ctop R2 MOXHO 3amMeHnTs aeymMs — R2.1
v R2.2 paaHoro conpoTMBNeHWs, OOWMH M3
KOTOpLIX BK/IOYeH NOCNeA0BaTensHo ¢ An-
onom VD2, apyroi — ¢ VD3, kak nokasaHo
Ha puc. 4.

OcTanbHule 3neMeHTbl MUKPOCXeMbl
DD1, coeguHexHble napannensHo, obec-
NEYUBAIOT HArPY304HYK CNOCOBHOCTL, A0-
CTATOMHYIO ANA YNPABNEHUS MOLLHBIM
TRPAH3UCTOPOM, MMEIOLLIMM MEX3INeKTpoa-
HYI0O eMKOCTb HECKONLKO COTEeH nukoda-
pan. MolHbIM nonesoit TpawaucTop VT1
KOMMYTUPYET uenb NMTaHus WMHBEpTOopa,
KOTOPbIM NOAKMOYAIOT K BbIXOQY perynsTo-
pa 3neMmexHTH arTO3anycka MHBEpTOopa
(VD5. VS1, C3 Ha pvc. 1) yaansior. 3anyck
OCYLLECTBNAETCH Kaxabii nepuop LUK pe-
ryNMpoRaxKs nopaver PpoHTa MMNynsca
reHeparopa Yepes konpeHcarop C4 Ha 6a-
3y TpaHaucTopa VT2 (cM. puc. 1). HomuHa-
Nl anemenTos C3 u R3 noabupaioT no Tpe-
Gyemoi 4acToTe UMNYNLCOB perynuposa-
Hus1, a R3 — No HyXHOMY WHTEpBany pery-
NUPOBaHWA MOLLHOCTH. AHANOMMYHO MOX-
HO NOKTOYUTE MoBOoI NONYMOCTOBOR WH-
BEDPTOP C XECTKUM CaMOBO3BYXAESHUEM.

B cny4ae, ecnv Harpyska AOCTaroqHO
WHepUVOHHA (Hanpwmep, Harpesartens),
TO 4acTOTy KOMMYyTauuMu BeibupaloT enu-
HWULI-ZoNK repy [2]. OAns nuTaHus MexHee
WHEPLMOHHOW Harpyaku, Harnpumep, ocee-
TUTENBLHOM Namnbl, YaCTOTY KOMMYTaLMW
HEOBXOAUMO YBENWHYUTL A0 AECATKOB-CO-
TeH repu. Ho ee MOXHO yBenuuuTh ewe
Gonbilue — A0 HECKONLKMX Kunorepu,. 310
ObiBaeT BeCHMA NONe3HO, KOrAa Ha BbIXO-
N UHBEPTOpPa BKIIOYEH ABYXNONynepuoa-
HbBIA BLINPAMKWTENL, KAaK NOKa3aHo Ha
puc. 3 B [1], B cnyvae HeOGXOAMMOCTH
K BbixOAY NOAKMIOHAIOT OKCHUAHBIA KOHAEH-
catop, cobniopas nonspHocTe. Ero em-
KOCTb M WHAYKTMBHOCTb apoccens L3
{pvc. 3 B [1]) embBupatoT ucxonsa ua Heob-
X0AMMOro nogasneHus 4actoTel LLUW pery-
NUPOBaHWS, @ TAKXE Y4UTBIBas NMynbCaumio
YABOEHHOW 4acToThl CeTH B CNyyae Hepo-
CTATOYHOM EMKOCTU CINaXMBAIOLLErO KOH-
[exHcaropa CETeBOro BLINDSMUTENS.

Y70 KacaeTcs B3auMOOENCTBUS MEXAY
MHBEPTOPOM U PerynavopoM, TO 3Aech
€CTh HeKOTOpLIe TOHKOCTW. [ekhcTeuTent-
HO, ansi HopmansHoro LUK perynupoeaHms
HeobxoamMmo, 4ToGbLI WHBEpTOp Yycnen
BbIMTH Ha MNOMNHYIO aMnnuTyay 3a Bpems

NPeaMTh, HTO PEryARTOpbl APKOCTH ANs
Takux namn cTposT wHayve. Kpome Toro,
aneprocbeperaowas namna He pac-
CuMTaHa Ha CKONbLKO-HMBYOL AnvTenb-
Hyto paboTy B CTapTOBOM pexumMe. Ec-
v npu pabote perynaropa nopxur
namnbl 3aTAHETCH, OHa BLAOET w3
CcTpos. ABTOp CTaTbM 3Ty MOS0 HE NPO-
BEPAN, OOHAKO CHWUTAET, NTO Perynsrop
o cxeme pyc. 3 moxHo nonpoboeaTth
NPUMEHUTL ANS 3TOM LUenu, a peryns-
TOp No cxeme pyuc. 1 — Henb3sn.

NWTEPATYPA
1. Crpwxoe B. Manorabaputhnin Bnok

nuTasws — w3 anexTpodnoro Gannacra, —
Pagumo, 2004, Ne 3, c. 38, 39.

K C3, pug. 1.2 DD1 (puc 3)
Puc. 4

CamMoro KOpOTKOrO perynvpylowero um-
nynbca, a 3a Bpems Camol KOPOTKON nay-
3bl reHepauus omkHa BbiTh MOAHOCTLIO
npexkpawexa. MNockonLKy MHBEPTOPR C Xe-
CTKMM CamoBO3ByxXaeHueM TpaTuT Ha
"pa3roH” U Ha "TopmoxXeHue™ He Gonee
OOHOrO-ABYX NepuopoB  konebawui,
TO A9 BLINONHEHWS 3TOr0 yCNOBUA f0CTa-
TO4HO BbiBpaTe YacToTy reHepaTopa M-
MyNLCOB yNpaenexHus Tak, 4Tobbl Aaxe npu
CaMOM KOPOTKOM MMIYNbCE PerynvpoBa-
HWS MHBEPTOR YCNen Bblgate B Harpyaky
He meree 10—20 umnynbCcoB. 3TO BAXHO
v Ans Toro, 4Tobel obecneymTs Ha Camoit
Manoi MOLLHOCTH CMMMETPuuHbIl (6es
MOCTOSHHOIO MOAMArHuHUBaHUA) PEXUM
paboTel MarHuTONPOBOAa BLIXOOHOrO
TpaHcgopmMaTopa.

K perynstopy MOXHO NOAKMONUTH NO-
NYMOCTOBO# MHBEPTOP C MATKMM CaMOBO3-
ByxaeHWeM, Hanpumep, cxeMa KOToporo
nokasaHa Ha puc. 2 B [1], nnm npeobpaso-
BaTenb HANPsXeHWs ANA NUTaHWS Fanorex-
HbIX NIaMIN, ONUCarHHbIA B cTatee [3]. Takon
MHBEPTOP HE WMEET Lenei asTosanycka
W HE HYXOAETCH B 3anyCKaIOLMX UMIYTb-
cax. B arom cnyvae konpewncarop C4
(cMm. puc. 3) He yCTaHaBNMBAIOT. MHBEpPTOR
NOAXNIOYAIOT K perynsTopy 6es kakmx-nubo
nepenenok BXoaHsIx uenei. Ho npu atom
HaA0 MMETL B BUAY, YTO BpEMS BLIXOOA Ha
NOMHYI0 aMNNMTYAY Y TakuxX reHeparopoB
MOXET OkasarbCsi Hamuoro Gonste. Mo-
3TOMY YaCTOTY PETrYNMPOBaKKS B 3TOM Cny-
yae nyywe Beibpate noHWxe. BuIACHUTL,
XBaraeT M VMHBEPTOpY Bpemexu Ana no-
CTVKEHUS MONHON aMNNUTYAbL, MOMOXET
ocuUMANOTPagUPOBaHMe erc BbIXOOHOTO
HANPSHXeHWS NOL, HArpy3KoM.

MoxeT BO3HWKHYTH cobBnasH npume-
HUTEL NPeanoXeHHbIE B 3TON CTaThe MeTO~-
Obl Onsi YNPaeneHus SpKOCTLIO CaMux
axeprocHeperaowux namn. Hano npeny-

2. Heuaer WM. Perynsimop MOWHOCTH Ha
noneswix TpaHauctopax. — Pagwo, 2005.
Ne 4, c. 42.

3. Anranwes H. BEnox nUTaHws Ha OCHOBE
npecbpazoBarens HANPFAXEHWA LA NATaHWA ra-
norexHsX namn. — Paawo, 2005, Ne 5, c. 36, 37.

Penaxtop — M. Eacexos, rpagvxa — M. Esciwos

. MOQYALHAS PEKSIAMA
1 VomOsen o, 8 "Pagetu”, 2006, M 7, ¢. 15

Npopaem

Hiopanessie MayTkl B KOMINeKTe
C PacTiXKaMU 1 KPENexXom,

Breicota 3,7 M, 5,5 M — Ha cknage,
nogsakaz 7,3mu 11 M.

Cnnae AMI'6, auameTtp 32 mm, Ton-
LWMHE CTeHKM 3,5 mMm.

1. MpkyTck (3952) 56-48-55,

e-mail — radstar@angara.ru.

* > *

TOBAPBI — NMOYTOM!
BbiChinaem HanoXeHHBIM NNATEXOM
no Bcei Poccun. Jiyuuwumid Boibop kHM,
ggbbomoe, pagvopeTanei, paamoHa-

107113, r. Mockea, afsa 10 "Nockin-
Topr”. Ten. (495) 304-72-31.

Karanor Bcex ToBapoB Ha CD Bbichi-
naetcs B Bawem koHBEpPTE C MapKamu
Ha 25 pybneir!

Ina nonyyexus karanora paavo-
TOBApOB B BYMaXHOM WCNONHEHWMU
npunuTe Mapku noyTel Poccumn Ha
15 pybne#.

WHTepHeT-marasuH: WWW.DESSY.RU
E-mail: post@dessy.ru .

* * *

ABTOPU30OBAHHLIA CEepBUCHLINA
LEHTP NO PEMOHTY COTOBLIX Tenedo-
HOB Mpurnawaer Ha paboTty vHxeHe-
poe. BoamoxHo obyueHue.

Onnara cRensHO-NpemMuansHas.
KoHTaktHoe nuvuo: KesizeB lenHaguwi,
Ten. 225-96-92/ 8(903) 252-32-04.

ONeKTPOHHLIE KOMIMOHEHTBI — NO4-
TOM. BriCbinaem kartanor.

107031, r. Mockea, ab. suy. 48.

E-mail: kobudo2000@mail.ru
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Tpan3auctopHasa cbopka
B YCTPOMCTBE 3alLMThbl
OT NPEBLILLEHUNA HaNpPaXeHus

U. HEYAEB, r. Mocksa

l, CNONb3ysi NOPOroBLIe CBOMCTBA MOLL|-
HbIX NONEBLIX nNepeKNioYaTentHbIX
TPaH3WCTOPOB, MOXHO cobpate nMpocToe
YCTPOMCTBO 3aLUWTE! OT NPEBLILLEHWS NK-
Talwero Hanpsxenwss 6es crabunuTpo-
HOB, KOMNapaTopos U APYrvMX NOPOroBbIX
3NEeMEHTOB B OTNW4ME, HANPUMER, OT ONK-
caHHoro B [1]. Takoe ycTpoWCTBO MmeeT
maneie rabaputbl, NO3TOMY Ero MOXHO
BCTPavBaTh BHYTPb YXe rotoewuiX npubo-
pPOEB ¥ uaaenumii. Cxema yCcTpoicTBa 3awm-
Tbl NOKA3aHa Ha pyuc. 1. [Ins yMeHbleHus
rabapwToB OHO cOBpaHO Ha TPaH3auCcTop-
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Puc. 1 061y,

HoW cBopke IRF7316, B cOCTae KOTOpPOW
BXOAAT ABa MOLLHLIX NONEBbLIX NepeKnio-
HartensHbIX TPaH3UCTOpa C P-KaHanom.
MpepensHble 3HAYEHWR NapaMeTpoB Kax-
A0r0 M3 TPaH3WCTOPOB. CONPOTUBNEHWE
OTKpLITOro kavana — 0,06 Om, makcu-
MankHbLIA TOK CTOKA — OKONO 4 A, Makcu-
MansHoe Hanpsixerue netok—crtok 30 B,
3aTeop—wuCcTOK 20 B, cymMmmapHas paccewu-
Baemas MOoLHOCTs chopku — 1,3...2 Bt.
Yerpoiicteo pabotaer 1ak. MNocne no-
AaYsyM HOMUHANEHOrO BXOAHOTO Hanpsixe-
HWA OCHOBHA#A ero YyacTe 6yaeT npunoxe-
Ha MeXy 3aTBOPOM ¥ UCTOKOM TPaHauc-
Topa VT1.2, noaTomMy oH OTKPOETCH U Aa-
nee HanpskXeHWe NOCTYNUT Ha NOAKNO-
4YEHHYIO K BbIXOAY Harpyaky. Ecnu no ka-
KMM-NMB0 NpYYKMHEM BXOOHOE HanpaXe-

HUE YBENWHYUTCR CBEPX BOMyCTUMOro, TO
TPaH3MCcTOR VT1.1 HauYyHeT OTKpPLIBATHLCH,
HANPSHXEHWEe Ha HEM YMEHbLLLWTCS, a TpaH-
auctop VT1.2 aakpoercs. B peaynerate
Harpyska 6yaeT oTknioHeHa.

Bnaropaps noOporoskiM CBOCTBAM —
BbICOKOIW KDPYTW3HE NEepenaTtoqMHON Xapak-
TepucTuku (okono 7 A/B) -— oawH TpaHam-
cTop VT1.1 yCcnewHo 3aMmeHsieT UCTONHUK
0Bpa3sLOBOro HaNPSXeHUs ¥ KOMNapaTop.
LLUnpuHa nepexoaHon 30HbLI NePexioYeHvs
mana (okono 10 MB). HO HecTabunbHOCTE
BXOAHOINO HanpsXeHWs MOXET BuLI3BaTb

MHOroKpaTHble nepeknoyenns (apebear)
YCTPOIACTBA. [nst TOrO 4T06LI €ro ucknio-
4WTb, BBEAEHA MONOXWUTENbHAR OBparHan
cesab (MOC) yepes peauctop R4. Bnaro-
LapsA 9TOMY YMEHBLLIEHWE BbIXOOHOrO Ha-
NPSXEHUS NPUBOAKT K YBENVHEHMIO HaNps-
XEeHWR 3aTBOP—MWCTOK TpaHauctopa VT1.1
¥ OH OTKpLIBAeTCH eule cunsHee, a V1.2
BAKPLIBAETCSH M BLIXOOHOE Hanpsixexue
ele GONbIIE YMEHBLLLAETCH U T. A. Takum
06pasom, YCTPOMCTBO MMEET fiBa YCTOMYW-
BbiX COCTOSHMS, a NepeKmioyeHre Mexay
HUMW NPOMCXOOMT CKaykoMm. MNpu ymeHb-
LWEHWM BXOOHOTO HANPSXEHWA NPOLEecT
npomcxoaMT B 0BpaTtHOM Nopsake, Ho Bna-
ropapsa NOC ycTpoiiCTBO MMEET rucTepe-
31C, T. €. OTK/IIOYEHUE HArPY3Ku NPoOMCXO-

OMT NpY BoNbLUIEM BXOOHOM HANPSHKEHUW,

YeMm BKnioueHue. MNCTepesnc MOXHO pery-
nvpoeats noabopoM pesuctopa R4: uem
6onslie ero CONPoTVBAEHME, TEM MEHbLLE
ructepeauc. Ceetoamopn HL1 — uHaouka-
TOp COCTOSIHWS YCTPOWCTBA: OH CBETWT,
KOraa Harpyaka OTKIIoYeHa.

Mpy ykasaHnHbIX HA CXeMe HOMMHANax
{ABMXOK NOACTPOEYHOro peswctopa R1 e
BEPXHEM MO CXEeMe MONOXeHWW) U Toke
Harpysku 1 A nonyuYeHsl cnegywowme pe-
aynetatel. ManeHwe HanpsiXeHus Ha ycT-
poictee — 40 MB, Hanpsxenune OTKNIOYE-
HUa — 15 B, HanpsXeHwe BKMOYEHU —
12,6 B. Konpercatop C1 ofecneuvsaer
YCTOWHMBOCTL paboThl YCTPORCTBA M, KpOo-
ME TOTO, NMOBLILLAET €ro NOMEX03alum-
WEHHOCTh, NOCKONLKY OHO MEHblLe pea-
TUPYET Ha KOPOTKWE MMNYNBCHLIE MOMEXK.

Bece peranv paamelesbl Ha nesaTHoH
nnare u3 oaHOCTOpOHHE QONBEMMPOBaHHO-
o CTEKNOTEKCTONUTA (prUc. 2). B ycTpon-
CTBE NPUMEHVMBI aHANOTWYHBIE TPAH3WC-
TOpbl B OTAENBHBIX KOpnycax [2]. TpaHauc-
Top VT1.1 MoxeT BbiTk 3ameqeH cnabo-
TOMHBIM, HO C BONBLION KPYTU3HOW Nepe-
[aTONHOW XapakTepucTuku (He MeHee
1 A/B). Tpanauctop VT1.2 ponycTumo 3a-
MEHWUTE APYIMM, PACCHUTAHHBIM Ha MaKCK-
MaNbHbIA TOK Harpyaku. MocTosHHbie pe-
aucTopel — P1-12, nopcTpoeyssin — PVZ
WAW aHaNOrMuHbIi, konaeHcaTopsl K10-17
wnu ananorudtble. Ceetoauon HL1 moxHo
NPUMEHKUTEL NGO BUOWMMOTO CNeKTpa na-
JNYHEHWUSA C HOMUHANEHBIM TOKOM 5...20 MA.
ECnv MHOMKAUMA HE HYXHa, CBETOOMOn
HL1 3aMeHsIioT NepemMbiuKoii.

B Tom cnyyae, ecnv HeoBxoauMo ycTa-
HOBUTH @HANOrMYHOE YCTPONCTBO B MUHY-
COBbIA NPOBOA NUTAHWA, TO CNeayeT Npu-
MEHWTHL TPaH3UCTOPBLI C N-KaHANOM, Ha-
npwvmep, cbopky IRF7313.

HanaxwveaHve CBOOMTCH K yCTaHOBKe
HaNPSXeHUs1 OTKNIONEHUA NOACTPOEYHBIM
pesvcTopom R1 M LUMPWHL! 30HL FTUCTEpe-
auca nopbopom peawctopa R4. Cnenyer
YUUTBIBATD, 4TO 3TU PerynMpoBKM B3aumMOo-
CBA3aHbl. NOCKONEKY ANS OTKPBIBAHWA NO-
NeBoro TPaH3aucTopa HeoBXoaAMMO Hanps-
xeHve satBop—ucTok Gonee 3,5...4 B, To
ycrpoiicTeo Bymer HopmansHo pabotath
Npu HANpsHXxexHuu nutasus Gonswe 6...7 B.

TNUTEPATYPA

1. Heuaes M. YcTpoiicTeO 3a1UMTHI CUNBHO-
TONHON HArPY3KKM OT NOBLILWEHHOTD NUTAIOWErD
HanpsxeHus. — Pagwo, 2005, Ne 7, ¢. 61, B2.

2. MowHbiE NONeBbie NepeknioHaTentHLe
TpaHaucTope upmel International Rectifier. —
Paguo, 2001, Ne 5, c. 45.

Pegaxtop — M. Escikos, rpagwka — M. Escrkos

C OBEMEH ONbITOM b

I'IpOBepKa BbiMPpAMUTESIbHbIX CTO.ﬂﬁOB
C. JIEBHEHKO, r. Canxr-llerepbypr

BINpSMUTENBHBIE CTONGLI  UMEIoT

3HauYuTenLHOE NPAMOE NageHue Ha-
npsxenus (KLI106A—KL1064, sHanpwu-
mep, npu Toke 10 MA — 25 B}, noatomy
NpOBEPUTE UX MCNPABHOCTL aBOMETPOM
VY MyNsETUMETPOM HEBO3MOXHO. H uc-
nNonbL3YID ANS NPOBEpKW Takwx cTonboe
NPOCTON CeTeBoi NPOBHWK, CXeMa KOTO-

poOro nokasaHa Ha pucyHke. lpu co-
MAacHOM BKIOYEHWW UCTPABHOTO MCNbI-
Tyemoro ctonba VD, MOXHO Habmopath
cBevyeHwe ceetoamoma HL1, a npu
BCTPEYHOM BKIIOHEHUW CBEYEHWUE OTCYT-
CTBYET.

Mpu Hanuumm o6psiBa B cTonGe npu nio-
60 NOARPHOCTH Ero NOAKIIOYEHWUS CBEYe-

HUS HET, a NPW 3aMKHYTOM cTonbe — Ha-
060poT, OHO eCThb NpK NIOGOR NONAPHOCTH.

Hetann npobHuka 5 NOMECTUN B KOp-
nyc Beileawero U3 CTPos CeTesoro agan-

o .-

HL1 42
o 307AM %)
o ALl /'._,{ v x
V01 Kiwsg| K1
T 62 K

Tepa. Mposepsemblie NpUGOPLI NOAKMIO-
4alo Asyms rubkrMu NpoBOAHMKaMK C 3a-
XKUMamMK "KPOKOAMN" Ha KOHUAX,

Pegaxtop — J1. flomekun, rpagxe — J1. Slomak
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Bonpoce:: consult@radio.ru

TepmomeTp ¢ XKKU n patumkom

DS18B20

A. MEJIbHHUKOB, r. XXyxoscxuii MockoBckoii 06.

TexHWU4Yeckoi nutepatype v B MHtep-

HETE MOXHO HalTW MHOXEeCTBO Onu-
CaHuin 1 CxXeM UMPPOBLIX TEPMOMETROB.
B GonbluvHCTBE KOHCTPYKUMIA MCNOAL30-
BaHel CEBETCOMOOHEIE WMHOWMKATOPLI, eCTb
M Takue, B KOTOPLIX NpumeHeHsl XKKW co
BCTPOEHHLIM KOHTPONIepoOM (Hanpumep,
MT-10T7 ¢pupmel MBNT). U nuwib HemHo-
e TEPMOMETDLI, 0OLNHO COBpaHHLIe Ha
mukpocxeme KPS72MBS, copepxar npo-
cTbie cemuanemeHTHoe XKKW. UMeHHo Ha
TakoMm yerbipexpaspsagHoM XKKW ¢ und-
poeom patyamke DS18B20 noctpoen
npepnaraeMbil - MUKPOKOHTPONNEPHDLIM
TepmMomeTp. OnuHa xabens, COBAMHSIO-
Wero garivk ¢ CoBCTBEHHO TepMOMeT-
POM, MOXET OoCTUraTh HeckOnbkwx pge-
CATKOB METPOB.

OcHoBHbIE
TEXHWYECKME XapaKTepUCTUKKH

WHTepean vwamepsieMoi Tem-

neparypbl, °C ... Lo -55...+99
AvckpeTHOCTs OTCHeTa Tem-

AEBATYPREIL 28 whe. o . SR S 1
HanpsxeHvwe nuranmns, B ... ... 8.5...5.5
MoTpebnaeMuii TOK, MA . .. ..........
Paamepbl, MM ... ... .ol 55x28x13

Xota pam™wk DS18B20 & npuHUUne
NO3BOAAET MOMEPATbE TEMNepaTypy Cco
3HauTensHO Bonbliei TOYHOCTBIO, B UH-

XpPOHUSNPYEMBIA BHYTReHHUM RC-reuxe-
pPaTopoM, AOMKeH GbITh 3aNpPorpaMMUpO-
paH B cooreeTcTBun ¢ Tabnuuyeis. MNpo-
rpamma pazpaboraHa ¢ nomowsio "Mpa-
¢wuueckoil cpeful pazpabotkM nNpo-
rpamMmMHOro obecne4YeHms Ons MUKPOKOH-
TPONAEPOE C apXUTEKTYpoil AVR dupme
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Tepeane temnepatyps —10...+85 °C npu
[MCKpPeTHOCTH oTcyeTa 1 °C emy He Tpe-
Byrorca kKanmbpoBka W KOPpexKUMsa noka-
3aHumit. Takaa AMCKPETHOCTL BNONHE 00-
cTarodHa Ana BonbliMHCTBA NpUMeHe-
HWit, a oTobpaxeHWe Ha WHOukaTope
BCEro OByx 3Havawmx uwndp ynpouwaer
npubop.

Cxema Tepmometpa wapbpaxeHa Ha
puc. 1. Mukpokoutponnep DD1, cuH-

ATMEL (http://home.tula.net/algrom/
russlan.html), nasecTHOW Takxe kak
"I'padpuuecknin accembnep™ n "Algo-
rythm Builder™.

ObmeH MHpOpMauMein Mexay OaTiv-
koM BK1 1 MUKDPOKOHTpONNEpOM Nponc-
XOAWT COrAAacHoO NPOTOKONY OQHONpO-
BOOHOM WuHbl 1-Wire. Mudopmauwmio ans
BbIBOAA Ha XKW MUKPOKOHTRONNEp Bbi-
BOAWT NOCNEA0BAaTENbHEM KOAOM HA Bbi-

Puc. 2

son PB2 u 3arpyxaeT ee B nocnenoea-
TeNbHO COeAMHEHHLIE BOCHMUPA3pPaa-
Hble coBuroBuie permctpel DD2 v DDS3,
GoOpMUPYSR UMNYALCE CABUMa Ha BLIBOOE
PBO. Mo 3anonHeHun Bcex 16 paspraos
PEMMCTPOB MUKPOKOHTPONAED FeHepupy-
er Ha BeiBoAe PB1 wmnynbc 3anucu,
B pesynbrate Yero o6HOBARETCA KOA Ha
eoixopax QO0—Q7 wmukpocxem DD2
v DD3.

Ons npaeunbHOR padotm XKW mMuk-
pOKOHTpONNep nepuoanyecky (C 4acro-
ToiA okono 30 Ny) uHeepTUPYET NopaBae-
MBIE Ha ero 3aneMeHThl CurHanbl. CwH-
¢$a3HO MHBEPTUMPYETCA W CurHan, nopa-
Baemulit ¢ Beioga PB3 Ha obwiuil anekT-
poga (nopgnoxxy) XK.

HenocpencTBeHHO NOCNE BKAIOYEHWA
nuTanuA Ha XKW cornacHo nporpamme
BynyT BKNKOYEHb! SNEMEHTH g BTOPOro
W Tpereero paspsaos. Ecnu aariuvk He
NOAKNINYEeH AW HEeWUCNPaeeH, TO OHKY MU-
raioT ¢ 4actoroi 1 l'u. Nocne obxapyxe-
HUS UCNPaBHOrO NATYMKA Ha WHOWKATOR
B Tedenue 1 C BLIBOAWTCH 3Ha4YeHue
—88°, 3areM MWKDPOKOHTRONNEP nopaet
AaT4MKy KOMaHay 3anycka npouecca ua-
MepeHuR TemnepaTtypsl. B panHom cny-
4yae naTyUK HACTPOEH Ha BLIQAYY pesdynb-
Tara C TONMHOCTHIO0 12 ABOWYHLIX pasps-
[0B, NPY 3TOM ANUTENLHOCTL LMKNa ua-
mMepenns He npeseiwaet 750 me. Mony-
YEeHHLI pe3ynsTar MUKPOKOHTRONNEep
npeobpa3yeT B BECATUYHLIN G OPMBT, OK-
pyrnfeT Ao Wenoro sucna rpanycos
W BLIBOOUWT Ha XK.

BrewHnit BUA coBpaHHOro Tepmome-
Tpa NokasaH Ha puc. 2. Ero geranu (3a
WCKNIDHEHVEM OATHMKE) pasMeLleHbl Ha
MaKeTHOIM NnaTte noa uHavkatopowm. MNe-
yaTHas nnaTa He paspabaTteiBanace. Bece
MUKpOCXembl — B kopnycax DIP, uHan-
katop — |TH-GOB24SFNFP wunw anano-
FUNHBIR. [aTyvk coeauHaeTcs © nNnaToi
HEe3KPaHWPOBAHHOW BUTOM napoi npo-
Bogos kabens UTP kateropuv S anuHoi
45 M. MNpy paccTosHUW JaTyvk—nnara
He Bonee meTpa guogsl VD1, VD2 Mox-
HO He ycTanaBnueatb, a peavctop R3
3aMEHUTB NEePEMBIYKOR.

Ecnn xe npeanonaraeTca pasaMewlars
nnary TepMOMETpa H2 OTKPLITOM BO3AY-
X€ MNN B HEOTaNNMBAEMOM NOMEeLLEHVN,
cnefyer WCNoNbL3OBaTh MUKPOCXEMBI
v XKW ¢ paclumpeHHbBIM UHTEPBanoM pa-
Gouei TeMnepaTyphl.




Brtopas XU3Hb CTaporo MOHUTOpa
. NETPSIHWUH, r. Prmmyeso Caparosckoii o6n.

CTapbiX KMHECKONHLIX MOHUTOPOB 4a-

crota oBHOBNEHWUS 3KpaHa He NPeBbI-
waet 60 Mu. Nocne HenpogoONXUTENBHOMN
paboTel Y HenoBexka, CUAALLEero 33 Takum
MOHUTOPOM, HauwwHaloT Gonetk rmaaa.
Paaapaxaer cBeTnO-cepbiii LUBET 3KpaHa,
HW3Kas KOHTPAcTHOCTb M30O6paxeHus W
cnabas HaCkILLEeHHOCTE LBeTa.

YBuOees, Kak 3HakOMblid TOHUPYET CTek-
na ceoero asToMobunA, A pelwwn caenaTte
3T0 W C 3KPaHOM CBOETO CTaporo MOHUTO-
pa. KynuTb TOHURYIOLLYIO NAEHKY, KakK OKa-
3anock, COBCeM He npobnema. B npogaxe
Obina M cepas, C 3eneHLIM OTNMBOM, W
oYeHb TeMHan, YepHas. Ho f Buibpan
CPaBHUTENBHO NPO3PayHyio YepHylo 6es
Kaknx-nbo OTTeHKoB. MneHka LMPUHON
50 cm Bwina ceepHyTa B pynoH. Momumo
MAeHKy, B YNakoBOYHOW kopobke Haxoow-
NNCH HOX ANA PaspezaHvsa NNeHKN U ckpe-
BGok Ana ee paarnaxueaHua.

HakneuTk NNEHKy OKalanoch He Tak yX
npocto! NpucTynas K 370t onepauvn, He
PacCcyYUTLIBANTE, YTO BCE NOMYHYUTCH XOpO-
LUIO C NepPBOro paza. JKPaH-TO BbINyKNbiiA!
MHe aTa onepauua yaanack TONbLKO G 4eT-
BEPTON NONBLITKK.

Camoe rmaBHoe — 3TO 3aKPENUTL KK-
Heckon Tak, 4ToObl NOBEPXHOCTL 3KpaHa
Obina ropu3OHTANBHOM, & AOCTYN K HER
wmencs ¢ noboil cTopoHsl. Mpuwnoch
CABVHYTL B CTONA W 3aKpEenuTb U3Bne-
YEHHbI U3 MOHWUTOPA KMHECKON 3KpaHoM
BBEPX MEXAY HUMK. TOpUIOoHTaANLHLIA K-
paH § TWAaTeNLHO ONMCTN OT BCEBO3MOX-
HbIX 3arpA3HEHWIA, OTNEYaTKOB NaNLLEB U
NbNY C NOMOLLBIO HAMBINEHHOR TPANKW.

Kycok nfieHkw No pasmepy 9Kkpasa c
[OCTaTo4HLIM 3anacom Bein NOAroToBNEH
3apadee. Hasecs Ha akpaH TOHKWIA Cnoi
YUCTON MBINBHOW BOAbI, 5§ OTAENMI NAEHKY
OT 3aLUTHOIO CNOS W, B3sB ee 3a Kpas,

HANOXMN Ha aKpaH. B TakoMm coctosHuM
NAeHKY MOXHO OBUrath Mo aKpaHy, cTpe-
MSCb PacnonoxuTb ée cuMmMeTpusHo. Oc-
Tanocb CKpebkom “npuTepets” NAeHky K
NOBEPXHOCTW 3KPaHa, yaanss u3-nog Hee
Bogy ¥ Bo3ayx. OcobeHHo HEenpUSTHL
BO3OYLWHBE Ny3bipy, OT KOTOPLIX PEeaKo
ypaetcs v3baeuTbCcs NONHOCTLID. BO3-
MOXHbI M ApYryue HenpuaTHocTU. Mexay
NAEHKON N 3KPAHOM HacTO OCTAKTCS M-
NMUHKN W BOMOCH!, YOANMTE KOTOPLIE He-
BO3MOXHO. MIMEHHO 13-3a Hux BCIO pabo-
TY NPUXOAWUNOCH NOBTOPATHL 3aHOBO.

Mocne Toro kak nnexka bbina ycnetwHo
Hakneexa, A NPOTEp ee NOBEePXHOCTL Cy-
XOW TPANKOH W OKOHYaTENLHO yoeauncs B
OTCYTCTBMM AedexToB. BeicTynaiowme 3a
npegen 3KpaHa kpas nnedHkn obpesan
HoXoM. [lae KMHeCKONy C HakKNeeHHOoMR
NNEeHKOW NPOCOXHYTL 12 4acoB, s yCTaHo-
BAN €ro B MOHMTODR W NOAYSUN 3ameda-
TeNbHOE KOHTPacTHOE w3oBpaxeHue.
@OH 3KpaHa CTan TeMHLIM, 8 HACLILLEH-
HOCTb LiBETa — BhILLE.

Tak 4T0 He cnetwuTe BeibpacwLBaTs CTa-
pbie MOHUTOPREI!

Pagaxrop — A. Bonrwi

Perucrparop renedoHHbIX

pa3roBopoB

C. BUPIOKOB, H. KPOINOTHH, r. Buiick AnTaicKkoro xpas
Ectb Hemano curyauwi, 8 KoTopbix Heo6xo04uMO perMcTpMpoBaTh

Bxogswme renedoHHLIE 3BOHKN M 3anNNChiBaTh COQqEPXaHWe nepero-
BopoB. Bo MHOrux cny4aax 478 3Toro npuMeHsioT oBbivHbLIH nnM cne-
UHanNU3NpoBaHHLINA MarHMTogpoH. 310 HeyaoOHO Mo MHOrMM NpUYN-
HaM — MenneHHbIH MoONCK HYXHOW 3anMcK, YacTas 3aMeHa Kaccer
C MarHuTHOW neHTok. Bonee coBpemMeHHbIe CUCTEMBI 3anMCLIBAIOT
neperoBopbl Ha KOMNLIOTEPHLIE ANCKH.

ABTOpbI CTaThby NpefnaraloT CBOW BapyuaHT aBTOMaTHYeCKOro KOM-
nbIOTepHOro perncTparopa, paspaboTaHHeii MK HECKONBLKO NeT Ha-
3an. OH OoTIMYaETCA NPOCTOTOH KOHCTPYKLMM, HEBbICOKOH CTOMMOC-
ThIO QeTaned u [OCTYNeH ANS NoBTopeHus paanomoburenamu. Hano-
MuHaem, moboe ycTpoHCcTBO, NOQKIIOYaeMOe K TenedOoHHbIM NUHWAM
obujero nonbsoBaHns, [OMKHO ObiTb CEPTUPULHPOBAHO B OpraHax
CBA3M.

C onepaumoxHoit cuctemoin Windows 98
W CNEeUMan3npoBaHHbBIM NPOrPaMMHBIM
obecnevyeHneMm n 6noka conpsxeHus

OCbMUKaHankHas cuUcTemMa PerucTt-
pauuv TenedOHHBX nNeperosBopoB
COCTOWT M3 NepCcOoHaNbHOMNo KOMNbIOTEpPa

€ TeneOHHLIMK NTMHKMAMKM Ha MUKPOKOH-
Tponnepe AT90S8515. Bnok cBsa3saH
C KOMNbIOTEPOM 4Yepe3 nopt LPT, pabo-
Talowwii B pexume EPP. Yacrora gvc-
KpeTtuaaumu curkiana — 8 kly (B kaxaom
KaHane), 4TO0 BNOMHE AOCTATOMHO ANR
crangapTHoro TenedoHHOro KaHana, 3a-
HUMaIOWero nonocy 4acror He Gonee
3 klu.

BHewrHuit Bua Bnoka conpsxeHus —
Ha puc. 1, a Ha puc. 2 naobpaxeHa ero
cxema. B 6noke npepycMoTpeHo BOCEMb
Y310B CBA3KU C TENEMOHHLIMU MMHUAMM.
Bce OHW 0AWMHAKOBbLI, NO3TOMY PACCMOT-
pum paboty Toneko opHoro. Bxop yana
{rHeapa 1 v 2 poaeTku X1) BKNIO4AIOT NO-
chegoBaTentHo B paspsbie abOHeHTCKOM
TenedoHHON nuHuK, cobnopas nonsp-

:020000020000FC
»100000000CCO18951895185518951895189578C00E
:1000100018951855189 518595189 502EC0EBFOFESDC
:10002000008F OFE FOABBOGESO7 BBO02704BBOFERBO
11000300001 BEOFE FOBBROBBBOSBEO2BECTIBCIGB4B
100040001 FEFO1EQO3BFO4EB702E7 2BE02E009BFIB
:1000500050E04 1EOFF24FAS4F1F7FBS43327662743
:1000600088249924A0E6BOEO7894882005F405C098
:10007000F 82CB824COEEDOEOOFC0952045F408 205D
+10008000007811F4C29A01COC2985F 3F 31F 3EDCFBE
+10005000F92C9924C0E4D1EOC79AFERABEE 3807 2E8
:1000A000ESF7F894C19A0000000000000000C19830
1100080007894 86838072E9F3499048RABER 3807224
:1000C000ESF7 F894C19A0000000000000000C19810
1100000007 894868 3807 2E9F349904BBABEE 3807204
: 1000E000E9F7FB34C19A0000000000000000C198F0
:1000F0007 894868 3807 2E9F3FA94F 1FEC7IBBSCFI5
1100100007 FB8772BE9498C158583011F4 50E041E026
:100110006382949296201 87715281 28600002 38367
;10012000642 281F46395603758F0317021F0962E87
:10013000A0E680E003 COB62EADE4B1EDG62 73395C8
:1001400050932093979A9598A39409F4839453953€
:0c015000440F959A7FEF189510072002FD
+00000001FF

HocTb. Mpwn nogHsTuM  TenedOHHON
TpYBKM TOK B ANHUK 3HAYUTENLHO YBENW-
4YMBAETCH W YacTbe €ro OTBeTBAAETCH
B uanyyawwit anon ontpoHa Ul. B pe-
3ynsTate Bo3pacTtaer o6paTHLIA TOK Go-
TOQMOAA ONTPOHA U HANPRAXEHWe Ha pe-
auctope A3 pocrTuraet sHaqeHws, Oo-
CTATOYHOrO ANK OTKPLIBAHWA TRPAHIUCTO-
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pa VT1. 3170 NPUBOAUT K YCTAHOBKE HMU3-
KOro NOruyYeckoro ypoexs Ha Bxope AD
LWuHHOro popmuposaTtens DD1 v k Bknlo-
YEHUIO cBeTOaMoaa HL2, curHanuaunpyio-
Lero, 4To TpyGka TenedOHHOro annapa-
Ta CHATa.

3BYKOBOI CUTHAN — NepemMeHHas co-
CTABNAIOLEN HANPRXEHWS HA Pe3MCcTope
R3. ycunennas OY DA1.1, — noctynaer
Ha BxoA kommyTtatopa DD2. Cwurwan
C BbiXxOfa kOommyTatopa npeobpasyer
B AMCKpeTHYIO ¢opMy BOCBMMpalpsaa-
Heli ALUM DD3, uudposoit BLIXOA KOTO-
pore nopkniodeH Kk NopTy C MUKPOKOHT-
ponnepa DD4.

K coxanexmio, pa3bpoc NpoxoaHbiX Xa-
pakTepucTmk onTpoHos A0 129A poeonk-
HO 3HauMTeneH. Y4robbi obecne4nTb oou-
HaKOBLI ypPOBEHL 3anWCKU BO BCEX KaHa-
nax, npuaercs nopobpaTte BocemMb Gnua-

KuX MO NapameTpam ONTPOHOB UMK CKOM-
neHcUpOoBaTs pasbpoc nopGopkoin pesvc-
TOpoB 0bpatHOi cBsA3u younutened (R6,
R12, R18u T n.).

MukpokoHTponnep DD4, paGoTtaiowmia
NOA, YNPaBneHWeM NpPorpamMmel, KOLb! KO-
TOPOW NpuBeaeHb B Tabnuye, BuinonHseT
nee 3anayn. B 0CHOBHOM UWKNE Nporpam-
Mbl OH NOAAEPKMBAET CBA3L C KOMINBIOTE-
pPOM, @ NO NpepbiBaHusM oBcnyxweaer

B Hauwane obpabotky npepbiBaHus
NpouCxXoauT CYUTBIBAHWE OHEpemHOoro
pesynsTata pabortw ALN DD3 v cocton-
HWS KaHanoB {Yepes WWHHLIA POpPMUPO-
Batens DD1). Ecnu kanan, HOMep KOTO-
POro ycTaHoBneH Ha Bxoaax A—C kommy-
Tatopa DD2, aktuBeH, B NMpOrpammHbii
Bydep 3anMcLIBAETCSH €ro MHAEKC U CYU-
TauHBIA ¢ ALIN Bairt. 3aTeM MUKPOKOHT-

ponnep nepeknioYaer KOMMYTaTtop Ha
cnedylwmMii Kasan v 3anyckaer HOBbIA
uvkn npeobpazoBablvs. YacToTa npepsli-
BaHuMii — 64 k.

B naMsTK AaHHBIX MUKPOKOHTpONNepa
oprasusosatsl Aea 6ydepa. Mo sanonHe-
HWUK OQHOT O U3 HUX 3aNUCh NPOU3BOANTCSH
B APYrOW, a HakonneHHas B NepBOM WH-
$opmMaumMs nepepaeTcss B KOMNbIOTED.
MNMepepaya kaxporo HaiTa HauvHaeTcs
C YCTAHOBKM MUKDOKOHTROMIEPOM HU3-
KOr0 ypPOBHR Ha NHMHUKM nopra LPT
(koHT. 10 BUnkv X4). Nepeaasaemuiil 6ainT
MUKPOKOHTPONNER NOAAeT Ha NUHWUK
DO—D7 (koMT. 2—9) W conpoBOXxaaer
cTpobom no anHumn WAIT (koHT. :513 ]E'TKOM-
NbIOTER NOATBEPXAAET NpUem a no
NUHUK WBP(I(OHT. 14).

Npu otcytcTBuKm c6oes B pabote MUK-
pokoHTponnepa DD4 Ha ero BuiBope 3



(PB2) nosenaoTcR MMNyAbCH C NEpWo-
nom noeTopeHus okono 1 c. Yepea pean-
ctop RA51 k 3aromy BbiBOOY NOAKMOHYEH
ceetoouop HL1 3eneHoro ueeta ceeve-
Hua. Muraswe ceeTopvoaa CBUOeTensCr-
ByeT O HOpManbHon paboTe NporpamMmsl.
Mo nuHvn DataAvail nopra LPT (kouT. 15
BUnku X4) cocrtosiHive BeiBoga PB2 po-
CTYINHO KOMMNBIOTEPY.

Yaen nutanus 6noka conpsixeHus co-
CTOUT M3 MOCTOBOTO BbINPAMWUTENS HAa
Avopax VD9—VDI12 cO crnaxuvBaowmm
koHpeHcaropoMm C17 u crabunusaropa
DA3 ¢ BbixoaHbIM Hanpskennem S B. Ha
pasvem X2 nogalnT nepeMeHHoe Hanpsa-
XeHVe OT N6oro NOHWXAKLWEero Tpaxc-
¢dopmMaTopa Co BTOPUHHOM 0BMOTKOW Ha
8...11 B npu Toke He mexee 100 mA. Y3en
Ha TpaHaucTope VT9 paspewaeT pabory
MUKPOKOHTPOANEpa TOABKO NpU Hanpsi-

HeHUW NuTaHua Gonee MUHUMANLHO A0-
NYCTUMOro, & B NPOTUBHOM Ciyyae npu-
HYOUTENBHO YOEePXUBAET MUKPOKOHTRON-
nep B UCXOOHOM COCTOSHWM.

Bnok conpsikenus cobpad Ha O0oHO-
CTOPOHHEW NevaTHON Nnarte, YepTex ne-
YaTHbIX NPOBOAHWKOB KOTOPOM M pacno-
noxexHve petaneil NokasaHsl Ha pMc. 3.
Mnata 6bina waroToBnesHa GOTOCNOCO-
60M C uCNONb3oBaHwemMm GoTopesncTa
"Moantre-20". Npwu AOCTaTONHOM ONLITE
MOXHO BOCMONL30BATLCH M "YTHOXHOW™
TexHonorvei. B xpaiHem cnyuae 6nok
MOXeT ObiTe CMOHTMPOBAH HABECHBIMK
nposogamu. [nn ALIN v MUKPOKOHTPON-
nepa Ha nnate cnegyeT NpeaycMoTpeTh
naHenw.

Bunka X4 — DRB-25M. Ee coepguHsiior
¢ po3eTkoi nopta LPT komneloTepa nno-
CKMM 25-NpOBOaHLIM Kkabenem ANMHOW He
6onee 1 M. OcraneHble pasbembl Bnoka
CONPSXEHUST — LUTLIPEBLIE U FHE30BbIe
KONOAKW, 0B6INHO MCNOMB3YEMBIE Ha KOM-
neloTepHbX Naarax. Ceetoavonsl VD1—
VD9 paamelleHbl Ha OTOEABHOW nnarve,
COefMHEeHHOM C OCHOBHOW (Yepea pasb-
em X3) BecATUNPOBOAHLIM MIOCKWMM Ka-
Genem.

Ouvoael KO521A MOXHO 3aMeHWUTL OpYy-
MMM TOW Xe cepuy Mnu cepwin KAO503,
KA0522, a puogel 1N4004 — nobeiMu ma-
NOMOLLHBIMW BBINPAMUTENBHBIMW. BMmecTo
onTpoxos AOA129A nogoioyT AOO101A.
CuerBepeHnnbiil OY LM324N cmoryTt 2a-
MEHWTL Ero MHOrOYWCNEHHHIE aHanorn
C aHanorn4HeliM HasHadYeHvem BLIBOOOB,
Hanpumep KP1435Y[12. OtevecTeeHHbe
3KBMBANEHTb MUKpocxem 74AS245 —
KP1533AMN6, a CD4051 —K561KN2.

MukpokoxsTponnep AT90S8515 mox-
HO 3aMeHUTE MUKPOKOHTPONAepoM
ATmegaB515, nepeBefeHHLIM B PEXUM
coBmMecTUMOCTH ¢ AT90S8515. MNposepe-
Ha Ha NPaKTUKe BO3MOXHOCTbH IaMEHb!
ALN AD7819 dyHKuMOHANLHBIM aHano-
rom K1108lNB1, xoT1s y Hero apyroe pac-
nonoxeHwe BeIBOAOB, 8 ANH NUTaHMA Tpe-
6yeTca AONOAHWTENbHLIN UCTOYHMK Ha-
npshkexns -5 B.

MpucTynas k Hanaxweannio cobpak-
Horo 6noka, npexae BCcero, HeobHXxoam-
MO, HE YCTaHaBNWBaA B NaHenu MUKpo-
KoHTponnep v ALIMN, npoBeputs Hanps-
XeHue Ha BbIBOAAxX NWUTAHWA BCEeX MHK-
pocxem. Bxnoume 6nok ¢ 3anporpaMmmm-
POBaHHLIM MUKDPOKOHTpONNepom, obpa-
TUTE BHUMaHWE Ha COCTORHWE CBETOAM-
opa HL1. Ox ponxen murate. Ecnm ato
He Tak, ybeauTech, 4T0 NOTUHecKrin ypo-
BEeHb CUrHana Ha BuiBOAE 9 MUKDPOKOHT-
ponnepa BLICOKWHA, W NPOBEPLTE OCUM-
norpadomM Hanuyre konebaHuii C 4acTo-
TOW KBapueBoro pesonaropa ZQ1 Ha Bei-
Bopax 18 u 19 MukpokoHTponnepa. Mu-
raHve CBeToAuofa MOXeT OTCYTCTBO-
BaTb ¥ BCREeOcTBve akTUBHOCTM OOHOMO
WKW HEeCKONbKWX KaHanos sanvcu. B Ta-
KOW CUTYaLMK, ecnu HET CBA3KM C KOM-
NeOTEpOM, NPOrpamMmMa MUKPOKOHTPON-
nepa ¢ukcupyeT owmnbky U BuIKNOYaET
cBeToauopn.

Y6eamewmncs B paborocnocobHocTH
MWKPOKOHTPONNEPa U ero NporpamMmel,
MOXHO YCTAHOBWUTE B NaHeNL MUKPOCXe-
My AL v coepmenTt BNOK CONpAXEeHUs
€ KkOMNeloTEpOM. Ons pansHelnwen npo-
Bepku BNoKa pekoMeHayeTCs 3anycTTh
Ha KOMNLIOTEPE TECTOBYHD NporpamMmy
TST_AVR. OHa npumeT w3 nopTta ¢ 6azo-

BeiM anpecom 378H (LPT1) nocrynaio-
Wy nHpOopMauMIio ¥ BEIBEOET €€ Ha 3K-
pad mMoHuWTOpa. BeixOg W3 TECTOBOW
NporpaMmMsl — Haxartue Ha nodyio kna-
BULLY.

MooyepenHo cCoEAUHSA NEpPeMblHKa-
My Bxoapl AQ—AT wwuHHoro hpopmuposa-
Tensa DD1 ¢ obBuwwm npoeoaom, Habnio-
paem MHQOPMALMIO, NPUHMMAaEMYIO KOM-
NbIOTEpOM. Tak Kak NepeMeHHOoe Hanpa-
*eHuve Ha exone ALIMN otcyTtcTeyer, aHa-
4eHUA OTCHEeTOB CHUrHana nOonXHbl Haxo-
Autecs BBnuan 128 — cepeautbl Wkansl
ALMN. Ecnu otnuuune Gonbile HeCKONbKUX
eavHul, cnepyert noaobpaTts peancTopbl
R49 u R50.

Mocne 3Toro MOXHO MO OYepenu
BXNI04ATH BXOAB KAHANO0B B pa3pbIB TENe-
¢GOoHHOIH NUHMK W NPOBepATE Mx paboty,
cHUMas Tpybky TenedoHHOro annapara.
Ecnu cHaTHe HEe CONPOBOXAAETCA BKNIO-
HYEeHWEeM COOTBETCTBYIOWErO CReToaMoaa
HL2—HL9Y, npu4mHoin Mmoxer Bbith He-
npaeunsHas NoONgPHOCTL NOOKNKOYEHMA
K IMHUK. MHOIOa TOK B NMHWMKW HE0CTaTOo-
HeH ans pabotel onTpoHa. B atom cnyuyae
cnegyer yMeHbluWTb HOMWHAN Pes3ncTo-
pa, BIIIOYEHHOro NOCNeaoBaTensHo ¢ 13-
Ny4aIoWMM AMoaom (B NepBoM Kanane —
aTo peavcTop R2).

B aapepweHwe NpoBepkn OCTaeTcs
3anucaTth HECKOMNLKO Pa3aroBOpPOB W BOGC-
NPOW3BeCTH 3aNUCK C NOMOWbLIO KOM-
neloTepa.

ILns npyema nHpOopMaumuv 1 ee 2anu-
CH B ¢a|.”1nb| Ha XeCTKOM OWMCKe KOMMbIo-
Tepa nNpegHasHayYeHa nNporpaMma
TelePack, HanucanHas Ha szsike Turbo
Pascal. B 3aBMcCMMOCTM OT AVPEKTHME,
AeViCTBOBaBLIVX BO BPEMA TPaHCNALMM
NpPOrpamMMel, OHa BefeT 3aNvCb PaaHbl-
MK cnocoBGamu.

Mpsimana 3anuce — uHgopMauus 3anu-
cbiBaeTcH 6e3 mameHenni, GopMupyeTca
0Bhiutbii daiin popmara WAV. 4106wt 3a-
AaTthk 3TOT CNOCOG, HYXHO PACKOMMEHTU-
pOBaTb CTPOKU

{$DEFINE oDirect)

B mogynsx UintB.pas w Unitavrpas, yaa-
NIVB U3 3TUX CTPOK GUrypHbIe CKOBKN.

YnakoeanHas 3anvuces BEAETCH Napamu
BaiToB, B NEpPBOM M3 KOTOPLIX YKA3aHO
YUCNO NOBTOPEHWIt BTOPOro, wHdopma-
UMOHHOro. 9101 cnocob 2aaaioT, packom-
MEHTUPOBAR CTROKY

{$DEFINE coPack8D}

8 Mmoayne Uint8.pas.

Mpsamas 3anucek C wudpoBaHUem aHa-
normyHa oBbMHON NPAMOR, HO UHOPMa-
uvs sawwdgposada no onpeaeneHHoMy
anroputmy, v WAV-gailn Hero3MOXHO
NPOCNywWaTk OObNHLIMKM CPEACTBAMMK.
371oT cnocob 3a0al0T, PACKOMMEHTUPO-
BaB CTPOKY

{$DEFINE coRev)

B moayne Uint8.pas.

YnakoBaHHas 9anuce ¢ wudpoBaHuem
ananorvuHa o6bIMHON ynakoBaHHON, WO
urdopmaums 3awudposada. ITOT CNO-
cob 3303101, PACKOMMEHTUPOBAE CTPOKY

{$DEFINE coPack8}

B Moayne Uint8.pas.

Banuck peyveBoi MHGOpMaLMK C yna-
KOBKOW ymeHbliaeT obvem ¢aiinos B
1,3...1,8 paza. Yutute, B mobom chnyyae

NonxHa nelcTBOBaTb TONBKO OAHa w3

npuBefeHHBIX Beiwe aupekTve $DEFINE,
TPW OCTanbHbIE Cneayer OCTaswuTb 3a-
KOMMEHTUPOBaHHBIMKU UNW BOBCE yna-
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ANTH U3 NporpaMmel. 410061 BLIGpaHHLIN
cnocob 3anucu Havan aencTeoBaTh, He-
06X0OMMO NOBTOPHO OTTPAHCNMPOBATH
nporpamMmMy nocne BHECEHWA B HEe U3-
MEHEHWIA.

Mporpamma TelePack coxpaxser co-
3naeaempie Gaine B Kkaranorax, UMeHa
KOTOPLIX COBMaAAIOT C HOMEPAMU KaHa-
noe Gnoka conpsxenus (Hanpumep, Ka-
Tanor 1 copepXut ¢ainsl NeEpBOro Kaxa-
na, 2 — BTOpOro v tak ganee). Npu sany-
cke nporpammbl 6e3 napaMeTpoB kara-
norn GypyT cospanbl Ha Aucke C Kom-

netioTepa. Ecnm Heo6XoauMO 3anUCLIBaTh
dainel Ha amck D, 3anyckate NporpaMmy
cnegyetr ¢ napaMetpom 4 (koMawpHas
cTpoka — telepack 4), Ha pvck E — ¢ na-
pameTpoM 5 1 Tak panee. lononHurens-
Hylo Bydepusaumio NPUHATOR uHpOpMa-
UMK MOXHO 0BecneyuTs, PACKOMMEHTH-
pOBaB CTPOKK
{$DEFINE coStack}

B mopynax TelePack.pas, Unitavr.pas u
Vartel.pas. 3170 NO3BONWT BpeMeHHO Xpa-
HUTL NPUHATYIO UHGOPMaUMIO B Onepa-
TUBHOW NamsTM KOMNLIOTEPA, OTNOXUB

3anuck A0 OCBOBOXAEHUS ero AWCKOBbLIX
pecypcos.

WUmeHa ¢aiinos, cosgsaBaembix Npo-
rpammoin TelePack, o6pa3sywTcs M3 no-
cnegreil umgpsl HOMEpa roga v Home-
POB MECSILIA, AHS, YACA, MUHYTBI M CeKYH-
Obl cospanus ¢aina. 3Havenus 0—9
oT06paxaloTcs B UMEHW COOTBETCTBYIO-
wumMy uMdppamm, BonbLve 3HaYeHUs —
naruHckuMKn GykBamu B andasuTHOM No-
paake. MyuHYTaM v cekyHaam OTBENEHO
0 ABa 3HakomecTa. Paclwmpere MMeHu
¢daiina — HOMep KaHana 3anucu.



Puc. 4

B 3eneHOM None BepXHen CTPoOxu No-
Ka3aHHOro Ha puc. 4 okHa nporpamMma
BLIBOAMT MHGOpMaLMIO 0 pexume pabo-
Tel U cnocobe 3anucu uHboOpMaLUMK:
D — npaman, PD — ynakoexa 6e3 wud-
poBaHua, P — ynakoBka ¢ WudpoBaHn-
em, R —npsamasn ¢ wudposaHueM. Ecnm
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10k R4
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3apaHa 6ydepusaumn, apobaansercs
bykea S. Korga cBaau ¢ 6nokom conpsa-
»eHun HeT, cnoso “Pabora” B 9TOM None
3aMmeHneTcA cnosom "Asapwa” 1 noga-
ETCHA 3BYKOBOH curHan. MNpu BOCCTAHOB-
neHun CBA3M asBapuiiHoe coobleHue
ucuesaer.

B cepom none Nepeoi CTPOKKU BLIBO-
oarTcs Texkywme para v spema. Cocros-
HWA KaHanosB oTobpaxeHsl B Cneayowmx
cTpokax coobliennamMu  "OTkmoven”,
“Tpybky nogHanu”, “MpeT 3anuce”,
"Tpybky nonoxunu”. YTobu 3aBeplUnTh
paboTy nporpaMmel 3anucy, Heobxoam-
MO NOCNeAOBATENBHO HaXaTb HA Knaau-
wu ESC, 1,2, 9, 0, ENTER.

Ona NnpocnyluMBaHWA 3anMCaHHON UH-
dopmaumu cnyxuT nporpamma Prvoice2,
OKHO KOTOpPOW nOKas3aHo Ha puc. 5.
Ha nmarenu “lMyTs" B ero npaBoM HUXHEM
yrny Heo6xoAMMO noodepenHo Bubpatb
Kax bl 13 BOCLMMW KaHANoB, yKa3aTk co-
OTBETCTBYIOLLYIO MY NanKy ¥ HaxaTb Ha
3KPaHHYIO KHOTKY "3anoMHUTL".

Manens “YcnoBue Buibopa 3anucen™
nosaonser oTobpartk HyXHbe dainy no
HOMEpY KaHana, AaTe U BpeMeHU co3pa-
HWA M OTCOPTUPOBaTL Wx. Cnocob yna-
KOBKWM MHpOPMaLMu nporpaMma onpe-
AENAeT aBTOMaTUNECKM W nepejs BocC-
npoussefeHveM CcO3NaeT B Texywein
nanke BpeMeHHbin ¢ain $$%.wav Gea
cxatma u 3awndposku. MNo 3aBepLueHUM
BOCNPOM3BEAEHUA BpeMeHHun dain
yAanserTcs.

Kpome npoBoAHbIX TenedOoHHbX nu-
HMI, K ONUCaHHOMY Boilwe BRoky conps-
KEHUA MOXHO TIOAKNIIONATE AR PErMCT-
pauMi NpUHUMaEMBIX COOBLLEHWA BLIXD-
OBl pagMocTaHuuii UNU PagUoONPUEMHK-

KOB, CHabXEHHLIX LYMONOAaBUTENAMM.
Ona 3Toro HeoHXoauMo M3roToBWUTL NO
cxeMe, uaobpaxeHHoi Ha puc. 6, Hyx-
HOE YMCNO MNaT cornacoBaHmsA.

Bxopa "LUIM™ nnaTtel COEAMHAIOT C BLIXO-
AOM wymonogasuTens. lepemMeHHbIM
pesucTtopom R2 pobusaoTea BIIOYEHNA
ceeToavopa HL1, ecnu wymononaem-
Tenb obBHapyxun none3aHblii curHan
Y pa3bnokMpoBan NpUeMHbI TpakT. Cur-
Han ¢ rPOMKOrOBOPHMTENA MNK C NWUHEN-
HOTO BbLIXOAA NMPHMEMHWMKA NOAAT Ha
BxoA "3ByK". YpOBEHb 3aNKCKU perynupy-
10T NepeEMEHHLIM pe3ancTtopom R1. Beixo-
Abl "NiuHua+" 1 "JiuHua—" noaxknoYaT
K COOTBETCTBYIOLUMM BXOfam perucrpa-
TOpa BMECTO TenedOoHHOW nuHMKM. Ha-
npaxeHue nuTantua 12 B moxeT BbiTk No-
AaHo ot noboro MCToHHUKA, B TOM YMCNE
ot Bnoka NMUTaHuA NPUEeMHWKa WNKU pa-
ANOCTaHLIMK.

pecam: Qm:ﬂm radhmmwnbi/
- registr/avr.zip> (nporpamma MMKDOKOHTPON-
nepa); <ftp://ftp.radio.ru/pub/2007/01/
regiatr/tst_avr.zlp> (Tecrosas nporpamma);
<ftp://ftp.radio.ru/pub/2007 /01 /registr/t
eieph.zip> (nporpamma 3aanvcu); <ftp://
fip.radio.ru/pub/2007/01 /registr/voice.zip>
( NPOrpamMma BOCNPON3BEAEHUSR).

fo anpecy <ftp://fip.radio.ru/pub/
2007 /01 fregiatr/tel_reg.zip> HaxoauTcs
rpanm Ges mmmm TeKcToa.

Pagaxtop — A. foarwd, rpagmxa — A. fonrmi,
oro — aBTopa

MOY/IbHAR PEKJTAMA

Ycnosws cm. 8 "Paguo™, 2006, Ne 7, c. 15

WIMHOJLIAE BYHTVININAL

Paguonioburensckue Habopsi — |
cebiwe 480 xoHcTyprumiil 1}
Karanor ¢opmar A4, 104 ctp. — |
50 py6. 6e3 y4eTa NoyTOBLIX pacxopos. |

Mo 3aABKaM WKONbHLIX, AET-
CKMX yypexaeHuit m 6ubnuotex —
BECIJIATHO.

107113, r. Mockea, a/sa 10 "lMNockin-
Topr”. Ten. (495) 304-72-31.

8E-82-802 "ues
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NI oIpei@nsuod iMsoduog
nI"o|pei@|ew (HeLeLs weudy

3APYBEXHBIE PAOVIOXYPHASTB! — | |
noYTom !
Eaponeiickme w amMepukaHckue
paguoTexHu4eckue xypHane,, CD, | |
CNpaBoYHMKW. BbiCbinaeM nOYTOR.
LieHb! gocTynHele.
E-mail: triod@volinet.ru

Y Bac 3aHaTH pyku? Mpeanaraworcs
CXeMbl PEHEBOro NEPEKNoHaTENA.

Ynpaenenve cnosamu. JanbHocTe
AedcTBUA — 5 METDOB.

617120, MNepmoxuin kpai, r. Bepe-
LArvHO, a/a 74.
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NPUKNALHAS ONEKTPOHUKA  QPAAMO®

Ten. 208-28-38

Mpwem crater: mail@radio.ru
Bonpoce:: consult@radio.ru

PALMO Ne 1, 2007

YCTPOMUCTBO U PEMOHT
yNbTPa3BYKOBOW CTUpPaNbHOM
MawuHbl "YnbTpatod MC-2000"

C. KOCEHKO, r. BopoHex

Xots agpekTHBHOCTE ManorabapyUTHbIX YNbTPa3ByKOBbIX CTM-
panbHbix mawunH (Y3CM) Bbi3biBaeT onpeneneHHble COMHEHNS, BCE
XK€ OMM HaXOANT CBOEro noTpeburens, 3KCNAyaTupyioTCs, a 3HaYMT,
HHOrAa BLIXOAAT U3 cTpos. K coxanennio, nHpopmayumn o6 ycTpoii-
CTBe M 3NeKTPHYEeCKNX cXxemMax 3Thx 6bIToBbIx NPpuGOPOB B NHTeparty-
pe n gawxe B MHTepHeTe OYeHb Masno, YTO CO3QaE€T ONPERENeHHbIe
TPYyAHOCTH, ecnn Y3CM npmxoANTCA PEeMOHTMpPOBaTh CaMOCTOS-
rensHo. Npegnaraemas crarbs YacTHYHO peLiaer 3Ty npobnemy.

auHEM C PHBMIECKNX OCHOB QYHKLIMO-

HupoBanua Y3CM. MNepuopwmueckre
kOoneGaHus CTEHOK NOTPYXEHHOID B XWUi-
KOCTb U3Ny4arens yneTpassyka NpuMBOOAT
B ABMXEHWE CONPUKACAIOLLMECH C HUMK e
yactuub. B peaynerare B xuprkoctv obpa-
IYIOTCS ABMXYLLIMECH CO CKOPOCTLIO 3BYKA
B HANPasneHum OT M3Ny4arens 30Hs! NOBLI-
LWEHHOMO W MOHMXKEHHOrO AasneHus. Tam,
TAE A3BNEHWE NOHWXEHO, MMKPOCKOMMUYe-
CKU1E Ny3bIPbKKM PACTBOPEHHOrO B XUAKOC-
TV BO3AyXa YBENWUMBAKOTCS B AMaMerpe,

Ha NOBEepPXHOCTH TKaHW, HO 1 B Kanunnap-
HbIX KaHanax BHYTpU HEe.

HecMmoTps Ha CPaBHUTENLHE HEGONBLLIYIO
MOLLHOCTb YNLTPa3BYKOBbIX KonebaHmi, Co-
anasaembix Y3CM, obpasoBanme My3sbipb-
KOB B XWAOKOCTH MOXHO Haﬁﬂlo.ﬂ.a‘l'b BOOYMIO.
MNoporpeitte Ao 50...60 °C HeBonbwoe ko-
nusecteo (0,5...0,7 n) obBbMHON BOAOMPO-
BOAHOW BOAK M HANBITE ee B ABYXIMTPOBYIO
ANacTuKoByio ByTwINKY € 06pesaHHoit BepX-
Hel vacTeio. Manyyarens Y3CM nomecture
Ha gHo ByTeinkm. MNpr BKIIOHEHOM TIMTaHMK
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a B 30HaxX CXartws — yMeHbluaTes. Ecnn
amnnuTyda konebawui AarneHws pocTa-
TOYHO BENWKA, CWNBI, BO3AENCTRYIOLME Ha
NOBEPXHOCTE NY3bIPLKOB, NPEBLILLAKT Cl-
ny NOBEPXHOCTHOTO HATSIXEHWS, M TONBKO
yro 06pazoBaBLWMVECH Ny3bIPLKKM “CXAOMNbI-
BaIOTCR”, NOPOXAas yaapHbIe BOMMEI, CNO-
cobHble pa3pylwars nonajalwme nom, vx
BO3NEMCTBME TBEPALIE HYACTULLLI.

3T0 ABNEHME HA3LIBAKOT KaBUTAUWEN.
Boanvkan HenpefHamepeHHo, oxa Boisaer
BPEAHON, paspylas, Hanpumep, nonacty
rpebHbix BUHTOB. OOHaKD KaBuTauus, Co-
30aBaemMas NCKYCCTBEHHO C MOMOLLLIO YNb-
Tpassyka. 3PPEeKTMBHO ONMLLAET OT 3a-
FPA3HEHWIH NOBEPXHOCTH PA3NMYHLIX MaTe-
puanos. HacroTa ynsTpassyka B NPOMbILL-
NEHHbIX MOIOLLMX YCTaHOBKAX OBbMHO ne-
*WT B nuana3oHe 20...800 kluy, a ero
YAENLHAR MOLUHOCTE — He MeHee 1 Br/cm®,

Mpw cTupke Tkanen AOBOOWTE NpoUect
N0 KaeuTaumm HeT HeobxoammocTh, Bonee
Toro, ee cnegyet naberarb, 4To6bl He pas-
pyWTL BONnOkHa Tkawn. Ho naxe B pe-
3yNbTaTe AOKABMTALMOHHOR NynbCaummn
BO3AYLIHBIX MUKPOMY3LIpLKOB a¢dexTms-
HOCTE CTMPKM NOBBLILLAETCH, NOCKONBKY
MOKLLERA XMOKOCTE "paboTaer” He TONLKO

Y3CM obpasyrowpecs Hag wanydarenem
MMKPOMy3bipbk 06LEAUHAIOTCH B XOPOLLIO
BMAVMBIE CkOMneHus, pasberaowmecs ot
HEro MO 3aMbICNOBATHIM TPAEKTOPHMAM. 310
MOXET CAYXNTL NPpUaHakoMm paboTocnocob-
HoCTK npubopa.

Bpyroit cnocob npoeepkm Y3CM —
C NMOMOLUBLID CNELManbHO M3rOTOBNEHHOID
vHOMKkaTopa ynotpassyka [1]. Mcnonbays
Takon npmbop, MOXHO YBeauTLCR, B 4acT-
HOCTH, 4TO BO36YXOEHHbIA B XMAKOCTU YNb-
TPA3BYK NPaKTMYECKW HE BLIXOAMT 3a MNpe-
[Enbi COCYAA, OTPaXascCb OT ero CTEHOK
¥ OT rpaHuiibl paznena Bo3ayX—XWaKoCTb.

McnpasHocte Y3CM MOXHO OuLEHUTH
W KOCBEHHO NO NoTpebnaemMomMy oT nUTar-
wieil cetn TOKY. ¥ NpOBEPEHHOI aBTOPOM
BnONHe menpaeHoi Y3CM "YnerpaTtod MC-
2000" atoT TOK HaxoAMnNCs B WHTEpBane
25...30 mA, yTo Npu Hanpaxenun 220 B co-
oTeeTcTByeT notpebnaeMoil MOLHOCTH
oxono 5 Bt. JoBonbHO nanexo OT ykasaH-
HbIX B nacnopte "He Gonee 15 BT", xota
¢opmanbHOEe COOTBETCTBME JOKYMEHTaLMA
Hanmup. B otcytcTeme reHepaumm notpeb-
NAEMBIA TOK ELLE B HECKONBKO Pa3 MeHbLue.

Boinyckaembie pasnuuHbiMip hrpMamim
Y3CM secbMa NpocThl NO CXeMe, OHaKo

CXEMBb! 3TU HANTH O4EHb CNOXHO, TakK KaK
CamMK U3rOTOBUTENM MX HE PACTPOCTPaHA-
10T M He NPUKNAOLBAIOT K NPpoaaBaeMsimM
m3genusMm. [ina Toro 4Tobs! yCTPaH1TL ca-
Mile NMPOCThiE HEMCMPaBHOCTU, HE Npwbe-
ras K ycnyram CepBMCHbIX LEHTPOB, pa-
AVoNOBUTENAM NMPUXOOUTCA CaMOCTOR-
TENBLHO COCTaBNSITL CXEMY OTKa3aBlLUero
npubopa, "paclumgpoBLIBan” PUCYHOK Ne-
4aTHbIX NPOBOAHWKOB Ha Ero Nnarve.

CocraBnenHan Takum o6pa3om cxema
oaHoi U3 Y3CM yxe Gbina onyGnukosaHa
[2]. Hecronbko Gonee cnoxHas cxema
Y3CM "YnurpatoH MC-2000" uaobpaxeHa
Ha puc. 1. YyTuTe, 4TO NO3uLMOHHLIE 060~
3Ha4eHVA ee 3NEMEHTOB MOryT He COOTBET-
CTBOBaThL 3aBOACKUM, NOCKONBKY HA MCCRe-
AOBAaHHOM aBTOPOM NEYarHOW Nnare oMM
OTCYTCTBYIOT.

OCHOBHO# 3NEMEHT YCTPOMCTEa — reHe-
parop MMMYNLCOB C NOAYMOCTOBLIM BbIXO-
nom Ha mukpocxeme IRS3HD420, noapo6-
HO€ OMMCAHKME KOTOPOIA MOXHO HaiTk B [3],
a ynpolleHHan Cxema BHYTPEHHErO YCTPOoit-
cTBa naobpaxera Ha puc. 2. I1a rmbpua-
Hasi MMKPOCXeMa NpeaHasHaveHa ang npm-
MEHEHWS B MANOMOLLHBIX ABYXTAKTHLIX M-
NynbCHLIX NpeobpasoBaTensx 1 NpeacTaB-
nAeT cobOoi M3BECTHYI0 MuKpoCxemy IR2153
A5 "3NeKTPOHHLIX GannacTos”, AONOnHeH-
HY10 BLIXOOHBIMK NONEBLIMK TRAHIMCTOPA-
MM 1t IMOLOM C ManksiM BpEMEHEM BOCCTa-
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HosneHMA obpartHoro conpoTveneHms, Ha-
3Ha4eHUe KOTOporo ByAeT NoscHeHO aanee.
MakCHMMankHOE HaNPSXEHVE NUTaHUA
TpaHaucTopHOro nonymocta — 500 B; co-
NPOTMBNEHME KAHANOB CTOK—MWCTOK none-
BbiX TPaH3MCTOPOB B OTKPLITOM COCTOSA-
Hum — 3 OM; MakCvManeHblit cpeaHni ToK
CTOKa 3TUX TPAH3WCTOPOB NpU TEMNepary-
pe kopnyca 85 “C — 0,5 A; makcumanbHas
yactota kommyTaumm — 1 Ml makcm-
ManbHas pacCeMBaemasi MOLHOCTE —
2 BT; BpEMS BOCCTAHOBNEHUSt OBPaTHOro
conpotvenexma auoaa — 50 He.

Ceteaoe HanpsxeHMe Yepes Tokoorpa-
HW4MBaOLWWe pesuctopsl R1RZ U ¢uneTp
L1C1C2 noctynaeT Ha avoaHeiz moct VD1,
BuinpamnenHoe, NyNLCUPYIOLLEE C 4acTo-
Toin 100 Iy Hanpsbkenwe, npoiias yepes
nnaekyio BcraBky FU1, wcnonbayercs anst
nUTaHus ycTpoiicTea. Yepea 1...2 ¢ nocne
BKIIOYEHUA NpUEGOpa B CETb HanpaxeHve
Ha koHpeHcatope C3 pocruraet 9 B u muk-
pocxeMa DD1 HauuuaeT pabotaTte. Hanps-
XEHVE E€ MMTaHWA B YCTAHOBMBLLEMCS pe-
xume (12...13 B) orpaHnyeHo BHYTDEHHUM
crabunuTpoHoM. Mp yKa3aHHBIX Ha CXEME
HoMMHasIax sanemeHToB e C4R3R4 vac-
TOTA BbIXOAHBLIX MMTTYNBCOB MUKPOCXEMb! —
oxono 20,5 kly (To4Hoe 3Ha4YeHWe yCTaHaB-
NMBAIOT NOACTPOEYHLIM pea3ncTopom R4).

Mpy Noo4YepefHOM BKIIOHEHUM KOMMY-
TUPYIOLLMX TPaH3UCTOPOB NOTEHLUMAN TOu-
Ku COBMHEHMA UCTOKa "aepxHero™ Tpa-
aucTopa VT 1’ 1 CToka "HUXHEro™ TRaH3aue-
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Puc. 3

Topa VT2' craHoBMTCA NpubnmauTensHo
paeHbM nubo NOAaHHOMY Ha CTOK TPaHam-
cTopa VT 1" Hanpskenno +310 B, nnbo Hy-
nio. MNMpy 3TOM HaNPAXEHWE MEXJY 3aTBO-
POM ¥ MCTOKOM TpaH3aucTopa VT 1" aonxHo
wamennTees ot 0 no +12 B, [ins Toro 4To-
661 0BECTEYMTE TAKOW PEXMUM, HAMPAXE-
HYE Ha BbiBOAE 6 MUKpOCXEME
IR53HD420, nuraowee kackag, ¢GopmMmn-
PYIOLLMIt UMMYNbChL! HA 38TBOPE TPaH3UC-
Topa VT1', ONXHO U3MEHATLCH CUHXPOH-
HO C NOTEHLWMANOM UCTOKA 3TOro TPaH3nc-
TOpa. Takokh pexuM AOCTUraeTCs NoaKIo-
yeHmem kowgeHcaropa C5 (cm. puc. 1)
MEXOY BeIBOOAMM B 1 7 MMKpOCXEMB!. Kor-
na rpaHsvcTop VT2' OTKPLIT, 3TOT KOHAEH-
carop 3apsxaeTcs Yepes auon VD1 n ye-
pe3 OTKPLITHIM TPAH3UCTOP A0 Hanpsxe-
Hws npuGnuanTenco 12 B. Mpw nepekno-
HeHMM TPaH3MCTOPOB HanpAXeHWe Ha Bbl-
Bopax 6 n 7 pacter v avon VD1 3akpbisa-
ETCH, HO 3HEepPruA, 3anaceHHas B KOHAEH-
carope, NPOAOIXAET NUTaTh Kackag, yn-
PaBnAIOWKMIA TpaH3mncTopom VT1'. B 3apy-
HexxHoit nuTepatype Takoi cnocob opra-
HM3auMK NMTaHus Kackaaa, WpaBJ'IFIlOI.Li,E-
1o TPAH3UCTOPOM B BEPXHEM NNEYe nony-
MOCTa, Ha3biBawoT "charge pump” — 3aps-
NOBbI HACOC.

K Boixogy MHKpocxemsl IRS3HD420 ye-
pe3 pasfenuTenbHbiit koHaeHcatop C6
nopknioyeHa nepenyHas obMoTka TpaHc-
dopmaropa T1. Ero BropraHan obmoTtka
HarpyxeHa NbLE30KEePaMUHNECKUM U3nyda-
Tenem ynerpassyka BQ1.

Ceetopmos HL1, Bxknoyasce uepes
1...2 ¢ nocne nopawm Ha Y3CM cereBoro
HaNPSXEHUS, CUITHANM3NPYET O HOPMATb-
HoW pabote MukpocxeMesl DD1. Koneuno,
o+ Byfer CBeTMTLCA 1 Npu 06pLIBax B 06-
moTKax TpaHcdopmaropa T1 unu nNpu He-
WCNpaBHOM uanyyarene BQ1, Ho Takas nH-
OMKALMS BCE-TAKKM NyHLIE, YeM NPOCTOR
KOHTPONb HANVMNMS CETEBOMO HANPAXEHWUA.

OcumMnnorpaMma HarnpsxXeHWs Ha Bbl-
XO[Me MMKPOCXEMbl MOKA3aHa Ha puc. 3.
PnykTyaums BEpLUMH MMMNYNBECOB — Cnefl-
CTBME NMTaHMA BbIXOOHEX NMONEBLIX TPpaH-
3MCTOPOB MMKPOCXEMBI NPaKTUHECKKM HE-
CIMAXEHHLIM, TTYNLCUPYIOLWWM C 4acToOTON
100 Ny Hanpsxenuem. lMocne paspenw-
TENBHOO KOHOEHCATOPA HanpsxXeHwe Te-
PRET NOCTOSIHHYIO COCTaBRAIOWYID W Ha
obmotke | tpascdopmaropa T1 npuobpe-
Taer GopMmy, NOKasaHHyo Ha puc. 4.

Ha obmoTke Il tpaHcdopmaropa T1 n Ha
wanyyatrene BQ1, Gnaroaaps pesoHaHc-
HbiM CBOMCTBAM MOCNEOHEro, HanpskKeHue
NONTH CMHYcOMAAnsHo (puc. 5). O6parture
BHMMAHME Ha 3HAYUTENLHYIO aMnnuTyay
3AT0ro HaNPAXEHUA. A Beb OHO AEHCTBYET
v B kabene, COEOMHSIOLLEM Many4aTens
¢ reHeparopHoit yacTeio Y3CM. Coapnasae-

-200%
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Mpr3HakM HeMCNPaBHOCTH

Bo3MOXHEIE NPUYKHEI

Ceetoguod HL1 He cBETUTCH, HanpsweHWe NuTa-
HuA Mukpockemel DD oteyTeTeyeT

Cropena scraska FU1

Ofpoie peawcTopoe R1, R2 wnu RS

Ofpuie B gpoccene L1

MoepexaeH moct VD1

Ceetoguod HL1 He cBETUTCS, HaNDAMEHWe NKUTa-
HWA MUKpocxemel DD1 3aHvmeHD

CBpeie, 3amMuikaHvwe WM NOTEDA EMHOCTH KOHOEH-
caropa C3

Ceeroamod HL1 He cBETWTCR, HanpsmeHwe nura-
HMA MMKEpockemsl DD B Hopme

O6pwie peavictopa R3

HapylieH koHTaKT B NOJCTPORYHOM peancTope R4

OBpuiB koHAeHcaTopa C4
CBpie MW NoTeps eMKOCTH KoKWdencaTopa C5

Otkas Mukpocxemel DAY

Ceerogvog HLT cBeTUTCS, HanpspHeHwe NUTaHWA
MUkpocxemel DD1 B HOpme, ny3wlpbkM B BOfE
OTCYTCTEYIOT

O6peie koHneHcaTopa C6

OBpriB B oHOW a3 oBMoTOK TpaHodiopmatopa T1
Obpeie B kabene, coeguHAcLEM TpaHchopmMaTop
T1 c vanyyarenem BQ1

Hewenpaeed wanywarens BQ1

"¥Ywna" yacToTa reHepatopa MUkpocxkems DD1

Ceetofmog HLT He ceeTWTCR, HanpfmeHWe nvTa-
HWA MUKpocxembl DD1 B HOpMe, B BOLE BUOMH

MNospexpeH ceetogurog HL1

O6psie peanctopa R6

|

Ny36iPBA

MbLIE MM HABOAKM MOTYT 3aMETHO UCKa3UTb
NnoKa3aHUA YYBCTBMTENbHLIX 8KYCTUHECKUX
npubopOoB, MCNONb3YEMbIX A5 MBMEPEHUS
VHTEHCMBHOCTH YNETPA3BYKA, HE FOBOPA YX
0 BO3MOXHOCTH SNEKTPOTPABMbI! NPW Hapy-
LWIEHUM M30NSILWK Kabens.

HM3KOHaACTOTHYIO MOOYNALMIO Manyya-
emoro Y3CM yneTpaseyka nerko ycrpa-
HUTb MNK YMEHbLLMTL, NOAKMNIOYUB Napan-
nenbHO KoHpeHcartopy C7 ewue ofoMH em-
kocteio 10 n Gonee mukpodapan. OgHo-
BPEMEHHO BO3pPacTeT U CPEefHAA MOLL-
HOCTL KonebaHuii. JkcnepuMeHTaneHas
NPOBEPKa NOKA3LIBAET, Y4TO AONONHUTENb-
HElid HarpeB mukpocxemsl DD1 v Tpaue-
¢opmaropa T1 npu 3TOM NPakTUHECKN He-
otlyTim. Mousemy xe atoro He penarT?

OCHOBHOE Ha3HaYEHWE HU3KOHACTOTHOM
monynsauum uanydaemoro Y3CM ynerpa-
3BYKa 3aKMO4AETCA, NG MHEHMIO aBTOPA, OT-
HIO[b HE B OBNErYeHUn TEMNOBOrO PexXmMa
KOMMYTVPYIOUWX TPZHIUCTOROR MK B CHW-
MEHMW TEMMNEPATYPBI MarHUTONpoBoaa. He-
06X0AMMOCTL MOaYyNsALWK 0BYCNOBNEHa U3-
BECTHbLIM (PU3UHECKMM ABNEHWEM, Ha3biBa-
eMeM uHTepdepeHumed BonH. B obbeme
HUOKOCTH, HAXOASLLEWCS B Tasy Npm cTUp-
Ke, BO3HWMKAIOT CTOSMME YNbTPAa3BYKOBbie
BOSIHbl — PE3yNLTaT uHTepdEpeHLIMN Nps-
MbIX BOMH C OTPAXEHHBIMK OT MOBEPXHOCTH
pasgena "BONa—BO30yX" U OT CTEHOK Tasa.
B pesynsrarte npu NOCTOAHHOM YaCcTOTE ynb-
TpasaykoBbix konebaHuin HemMuHyemo obpa-
3YIOTCA "MEpPTBBLIE 30HbI", rae MHTeHCUB-
HOCTb YNbYPasByka MuHuMmanoHa. Mogyns-
ums cnocobeTeyeT "pasMeBaHMo” TaKmMx
30H, NOCKONBKY (asa NpUXoOALWMX B HMX
YNETPA3BYKOBbIX Konebanuit pasHoin yacyo-
Thl, 06pa3yIoLMXCs B peaynLrate Moayns-
LM, PasfiNeHa 1 Mx CNOXEHWE YXE He faeT
HYNEBOro pesynsrara.

B 3aknioNeHve Npusoxy Tabnuyy He-
wenpasHocTer Y3CM "Ynerpatod MC-
2000" v mx BO3MOXHBIX npwanH. PaBoto-
cnocobHocTe Nprbopa BOCCTaHABNMBAIOT
3aMEHOI OTKa3aBILEro anemMeHTa. YacTo-
TY BHYTPEHHETO reHeparopa MMKPOCXEeMbI
DD1 perynupyioT NOACTPOENHBIM PE3NC-
TOpOM R4 Mo MakCHMMyMy HAaNPSHKEHWA Ha
vanyyarene BQ1.

ABTOp HaEEeTCH, YTO M3NOXEHHBLII Ma-
TEpMAN NOMOXET pasmoniobuTensim B ca-
MoCTOSiTensHOM pemonTe Y3CM. lpwu
9TOM He cnefyer 3abbiBaTk O Hanuumu
B YCTPOWCTBE ranbBaHWYECKON CBA3W Ero
3INEeMEHTOB C CETLIO, a8 TaKXe NeEpeMEHHO-
ro HanpsxeHus aMnnuTynoi 6onee 600 B,
yTo npeactasnsieT GonNbULYKD ONACHOCTL
L8 HENOBEYECKOr0 OPraHmMamMa.

NNTEPATYPA

1. Kocenko C. YNLTPA3BYKOBOW WHOAMKE-
Top. — Paawo, 2006, Ne 12, ¢, 37—389.

2. Caxeawmy H. PEMOKT yNbTpRazByKOBOW
CTUPansHOM MawwmHku "Petona”. — Paawo,
2006, Nz 6, c. 44,

3. Self-oscillating Half Bridge IR53H(D)420. —
<http://www.irf.com/product-info/
datasheets/data/irS3h420.pdf>.

| € 48TBEPTHIO ANMHBI BOMHS MOTYNMPYOLLIEH
[ vacToTsl (8as 100 Iy — npubnusurensHo 4 m
| 8 BOGE). BPAg Ny 3TO BOIMOXHO MPU CTUPKE
. B Tasy. d

Penakrop — A. fonrui, rpagima — A. Aonrnis
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AONONTHEHME K HANEYATAHHOMY

E-mall: consuit@radio.ru

PALMO Ne 1, 2007

BYTOB A. 3anuch TenegOoHHLIX pas-
roBOpoOBR Ha xomnsiotep. — Pagwo,
2006, Ne 2,c. 33, 34.

Nevavwar nnata.
Heprex BO3MOXHOIO BapnaHTa nevar-

HOW Nnarvbl YCTpoicTBa u3obpaxeH Ha
puc. 1. Ha Heid pasmewleHbl BCE neTanm,

0—’-‘ K sB1 (-GB1}

% :;-‘—- K+GB1

vt
K SB1 (¢ TenedoHHoR muHmm)

Puc. 1

xpoMe TpaHcdopmatopa T1, Garapeu
GB1 v kHonmouHoro Belikmouarens SB1.
Peauctopst — MIJIT, koHpgeHcaTopsl —
K52-16 (C1), KM-5 (C2), K73-17 (C4),
K10-17 (C5, C6) u cepyu TK dupmbl
Jamicon (ocTanbHbie OKCUAHLIE),

MYPABDEB A. Tarimep Ha PIC16FB4A. —
Pagwo, 2006, N2 7, c. 25.

NevaTHas nnara.
Yeprex BO3MOXHOrMO BapwaHTa ne-

YATHOM Nnarel Taimepa nokasaH Ha
puc. 2. Ha He# pa3MeLleHsl BCce AeTanm,

@ HALLA KOHCVYJIbTALIUA

Kpome KHonku SB1 u aunamuuyeckoii ro-
noekn BA1. MNocTosHHbIE PE3UCTOPbLI —
MINT, nepemennbii — Cl4-1a, KOHOEH-
catopsl —cepun TK ¢wupmel Jamicon
(C1), K10-17a (C2-C4), KA-1 (C5, C6)
u KM (C7). MocnenHuit MOHTHMPYIOT Hag
mukpocxemoit DD1. MNepemerHblit pean-
ctop R1 yctaHaBnuBalOT CO CTOPOHL! Ne-
4aTHbIX NPOBOAHWKOB W COBAVHAIOT C HU-

R13

Puc. 2

MK OTpe3KamMH MOHTaXHOro nposopa.
MpoBONOYHBIE NEPEMbLINKKM BNaWBaKT 00
ycTaHoBkM uHAmkatopoB HG1, HG2 wHa
MEecTo.

NYCTA C. AMCTaHUMOHHLIA BLIKNIO-
yartens oceewenun. — Paguo, 2006,
Ne 4, c. 42, 43.

MNevaTHas nnara.

YCTPOWCTBO MOHTHMPYIOT Ha NEYaTHOM
nnarve, YyepTex KOTOpPO# npeacTaeneHd Ha
puc. 3. Ha Heit pasMeLueHsl BCe aeTanm,
KpoMe TpuhucTopa VS1 u BbiknioyaTens
SA1. MNnarta paccyMTaHa Ha NpUMEHEHWE
peaucTopoB MJT, koHgeHcaTopos K73-17
(C1), KM (C3) u cepmn TK ¢dupMbl
Jamicon (ocranbHbie), pene P3C49
u mopyna TSOP2136. BuiBogkl nocnep-
HEro Mepef yCTaHOBKOW Ha MECTO U3rM-
62107 NoA NPAMBIM YINOM C TaKMM pacye-
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ToM, yTobbl Nocne nakku ero kopnyc
NNOTHO Npuneran Kk KOpnycy mMUKpocxe-
mbi DD1.

OBPATHUTE BHUMAHME

OPA30B B. JlabopatopHblii MCTOY-
HHK MATAHHUA C MHUKPOKOHTPONNEPHbIM
ynpasnenuwem. — Pagwo, 2005, N2 10,
¢. 34—36; Ne 11, ¢. 34, 35(penaxtop —
A. Oonruiz).

Ha cxeme KOHTposnnepa (CM. puc. 2
B craree) axons koMmnaparopa DA7. 1 He-
06x0AMMO TOMEHATL MEcTamy (BbiB. 3
[omkeH Ouime coequHer ¢ Bee. 3 DD2,
aBbiB. 2 —cebig. 1 DAS.1). He noka3a-
Het Ha cxeme Bes. 22 TN13Y DS1 pon-
weH ObiTe coeamHeH © ero euis. 20.

YUBUINBYA A. MNMoBsilieHne MOLY-
HOCTH YCH/IMTENs Ha MUKpOCXemMe
TDA7254. — Pagwo, 2005, Ne 11,
c. 18, 19 (penakrop — A. Cokoso8).

Ha vweprexe nnarsi ycunurens
(CM. pyc. 2 B CTarbe) MO3NLUOHHBIE
obo3HaveHuss peaucropos A3 u R4
B 060MX kKaHanax HeoOxoAuMO NOMEHATL
MecTamu.

CMHWPHOB A. ¥nyuwienne kavyecrsa
u3obpaweHns Ha IKpaHe KHHecKona. —
Paawo, 2006, Ne 5, c. 11 (penakTop —
A. Muxaiinos).

B rexcre crarby (3-8 KOMOHKE, 2-#
abaay, 11—13-5 CTPOKK CEEPXY) BMEC-
TO C/I0B "... AOAKMIOYUTS K MTOCOBOMY
NPOBOAY MCTONHMKA NUTaHWS Kagposoi
passepTkn” cnenyer surare: “... nog-
KOYMTE K NIKOCOBOMY NEOBOAY MCTOY-
HUKE MUTAHWS KAagpOBORA pPaszBepTKu
(28 B)".

Penakrop — B. ®ponos, rpagiwa — B, @Pponce




Hpep,nararo BAPUaHT HECNOXHOTO 3a-
pPAAHOro yeTpoicTea. [na ero cbop-
KM MOXHO WCMONL30BaTE OETANM U3 OT-
CNYXUBLLEI Ca0iA BEX OTEYECTBEHHOW an-

naparyphi

Ten. 207-89-00
E-mail:

mail@radio.ru

lpy yyacTvm YnpasneHus BOCNUTaHn: n
A0NOMHUTENBHOro 06pa3oBaHua neTen
u mMonoaexu MuHo6pasosavusg PO,

Mpubop npencraensetr coboi perynu-
pyeMbiii CTabuUNU3UPOBaHHBLIA UCTONHUMK
TOK3, NO3BONAOLUWIA NOANEPXUBATL 330aH-
HOE 3HayeHue 3apAfHOro TOKa B Te4eHwue
BCErD Npouecca 3apRaKM aKKyMynaTopoB.

Cxema ycTpoOMCTBa npueene-

C12000 mk x40 B
HL1 AN310B
VT1KT315I
VT2 KTB14I

VD1 KU407A

~2208B

€
T1 HL1
R1 m
15k

Ha Ha puc. 1. CeTeBoe Hanpaxe-
HUe noHwxaer TpaHcdopmaTop
T1, BeINPAMNAET OWMOOHLIA MOCT
VD1 u crnaxvBaer KOHOEHCATop
C1. BuinpsMneHHoe ¥ CrhaxeH-
HOe HanMpPsXeHwe NOCTynaer Ha
crabunu3aTop Toka, cobpaHHbIiA
Ha TpaHaucTopax VT1, VT2, cra-
6unutpore VD2 u peauctopax
R2—R6.

MpuHuMn gencreua crabunu-
3aropa TOKa BecbMa TpoCT:

Puc. 1

KHL1

KHL1

70

K amuT VT2

g

K Gase VT2
——

Kwon VT2
e

K +PA1
iRy
K —GB1
e

Puc. 2

Ha TpaHu3ucTope VT1 cobpad
o0blMHLIA cTabunuaaTop Hanps-

Puc. 3

weHun, Ha Gasy koToporo nopado obpas-
LoBOE HanpaAxeHue co crabunutpoHa
VD2, a B Lens 3MMTTEpa BKMI4YEHE! pE3nCc-
Topbl R4—R6, koToPbie 3342107 TOK 3apAg-
KM akkymynatopoB. lNMockonbky Hanpsxe-

Hue Ha Basze TpaHaucTopa VT1, a 3HauwmT,
M Ha 3TMX pe3ancTopax cTabunuanpoBaHo,
TO K TOK, NPOTEKAOLLUIA HYEPE3 HMX 1 y4ac-
TOK SMUTTEP—KONNEKTOP TPaH3ucTopa
VT1, crabunen. CneposatensHo, crabu-
nex 1 Tok 6a3sl TpaHancropa VT2, xoro-
PhiA PErYNMPYET 3apAaHLIA TOK aKKyMyns-
TopoB. Peauctopamu RS 1 R6 ocywecte-
NRIOT COOTBETCTBEHHO MPYGYI0 U TOYHYIO
PEryNUpPOBKM TOKa 3apagky. 3aphaHbii
TOK KOHTPONUPYIOT MO MOKa3aHUAM Mun-
nwamnepmetpa PA1. Ouop VD3 npepor-
BpawiaeT paspagxy NMOAKMOYEHHBIX aKKy-
MYNATOPOB MPM BLIKMOYEHWA YCTPOMCTBA.
Ceetoauogn HLT meaMuvpyeT nogxkmoye-
HWe 3apROHOro YCTPOWCTBA K CETW.

B yCTpPORCTBE BMECTO YKa3aHHbLIX Ha
CXEME MOXHO MCTIONb30BaThL NbLie TpaH-
aucTopel cepwit KT315 (VT1), KT814,
KT816 (VT2). TpanaucTop VT2 xenatens-
HO YCTAHOBUTL Ha He-
Gonbluoi TennooTeon
nnowagsio 8...10 cM*.
AonycTuMbliA NPAMOIA
TOK AMopos VD1 u VD3
pnonxeH 6biTb He Me-
HEE MEKCUMANLHOMO
TOKa 3aPROKU aKKyMy-
natopoB.  Crabunu-
TpoH VD2 — moboii Ha
Hanpsxenue 10...12 B.
MocTosHHLIE pe3ucTo-
pel — MJIT-0,5, nepe-
MeHHble — mobeie.
KoHpeHcaTvop C1 —
noBoi OKCHMOHLIA, eM-
KOCTBIO HE MEHEE yKa-
3aHHON Ha CXEME M HO-
MHWHENbHBIM Hanpsxe-
HWMEM HE MEHEE amn-
AUTYAHOTO 3HAYEeHWA
HanpsaXeHua Ha BTO- |
PVHHOI o6moTke |
TpaHcopMaTopa T1.

TpaHcdopMaTop — BLIXOAHOW TpaHc-
dopMaTop xanposoil PasBepTKU namno-
BOTO Tenesuaopa TBK-70J12. Ero marHm-
Tonpoeos Heobxoaumo nepebparte BCTLIK,
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yoanve BGyMaxHyl0 M3ONMPYIOLLYIO Npo-
KMafKy B 3330pe MexXay TopuamMm NnactiH
marHuTonpoeona. MepsuuHas obMOTKa
OCTAETCA, a BTOPHMHHYIO HeOBXxoamMo ne-
pemotate. MepeuqHas obmorka conep-
*uT1 3000 eutkos npoeopa N3B-1 aname-
Tpom 0,12 MM, BTOpuYHas (NepemoraH-
Has) — 330 BuTkoB npoBoaa MN3B-2 aua-
metpom 0,23 mm, Cevenve marsuronpo-
Bona — 18x23 mM. Hanpsxenvie Ha BTO-
puuHOA 06moTke aopaboTaHHoro TpaMc-
dopmMaropa A0MKHO HAX0AWUTLCS B Npeje-
nax 22...25 B. MunnuaMnepMeTp nocro-

fiHHOro ToKa — no6oit C TOKOM nonHoro
OTKNoHeHuA 50 MA.

Bce petanm 3apanHOFO yCTPOCTEA,
3a MCKNIoYEeHMeM TpaHcgopmaropa T1,
ceetonmopa HL1, nepemeHHBX pesvcTo-
poB R5 » R6, munnuamnepmertpa PA1
W perynupyioLLerc TpaHaucTopa VT2, co-
6MpaloT Ha NeYaTHOM NNare, YepTex KOTo-
poii NpUBESEH HAa puc. 2. BreluHuid Bua
cobpaHHOro ycTpoWCTBa nNOKasaH Ha
puc. 3.

ANroputM 3apsigku BECbMa NpocT:
paspsXeHHbIe aKKyMYNSiTOpbl NOAKMOYa-

10T K 3apAAHOMY YCTPOACTBY M 3apsokatoT
B TeyeHue 16 4. 3apaaHbiii TOK BLIGMPAIOT
MCXOOR U3 HOMMHAILHOW EMKOCTW aKKy-
Mynsitopa. [lna 3TOro eMKOCTbL akKyMyna-
Topa (B A~} ymHoxaioT Ha 100 n nonyya-
10T 3apRaHbliA TOK B Munnuamnepax. Ha-
npuMep, Ans akkymynstopa LHK-0,45
3apAnHbIA TOK paBeH 45 mA, a gns Bara-
pen 70-0,125 — 12,5 mA.

BeaownbovHo cobpaHHoe YCTPOWCTBO
B HANaXVBaHWUKM HE HYXAaeTCA.

Peaaktop — B. Yygnog, rpaguxa — B. Hygros,
oro — asropa

YcTpoiucTtea Ha 3BYyKOBOM
curHanusarope HPM14AX

H. HEYAEB, r. Mocksa

BHUMaHHIO HALUMX YUTaTeNEH NPEeANaracM onuCcaHne HECKOIbKHX 110~
Ne3HBIX YCTPOHCTB, cOBpanHbIX Ha 3ByKOBOM CHrHann3sarope HPM14AX.

Hbeaoanekrpmecmﬁ Manyvatenb
CO BCTPOEHHbIM FreHepaTopom (aa-
nee — wanyuyarens) HPM14AX npeaHas-
HAYeH AN NPMMEHEHWS B Pa3nUYHOW pa-
[MO3NEKTPOHHOW annaparype Ans noaaqm
3BYKOBOrO cHMrHana. Yacrora ero 3BykO-
BOro cHMrHana paea 4,9+0,6 kM. 3kcne-
PUMEHTHI NOKA3anW, YTO CUIHANM3aTop
coxpanser paborocnocobHOCTe  Npwm
YMEHBILIEHMN HANPSXEHMA NUTaHus [0
0,9...1 B. 3ro no3ssonsieT ero NUTate OT
MCTOYHMKA Hanpsxedwem 1,5 B, nanpwm-
Mep, ranbBaHMYeckoro anementa. B pa-

HA1 HPM14AX
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Puc. 1

OMonioBUTENbCKOM NMPakTUKe WMCNOnNb3o-
BaTb M3Nyyarenb MOXHO [Nf PasnuyHbIX
tenen. 0 HEKOTOPLIX 13 HuX Oymer pac-

F CKa3aHO HMXE.

Camoe O4eBMOHOE NPUMEHEHUE — 3TO
MHOMKATOP ANK "NPOSBOHKKM” 3NEKTPUYEC-
KMX LEnein, nonynpoBOAHUKOBLIX Npubo-
poeuT. A. Ero cxema nokaszaHa Ha puc. 1.
Monknoyas Kk MHAMKaTopy AuoaObl, CBETO-

Anonpbl (C NOCTOAHHLIM NPAMBIM HaNPAXe-

Huem He Bonee 2,1 B), nepexogbl TpaHan-

. CTOPOB, N0 HANMYMIO 3BYKOBOTO CUrHana

WM ero OTCYTCTBMIO MOXHO OnpefenvTs
BLIBObI KATOAA M @aHOAA, CTPYKTYPY TPaH-
3nCTOpa, MCNPaBHOCTE P-N NEPexonos
1 MHOroe apyroe. lNpw npoaepke 3nekT-
PHUYECKHMX COBAMHEHMIT NEPEMEHHBIM pe-
aucTopom R2 MOXHO perynmMpoBarb "4yB-
cTeuTensHOCTL”. Tak, B NPasoMm No cxeme
NoNoOXeHWK ABMXKA 3TOr0 peancTopa npwm
CONPOTUBNEHMM KOHTPONUPYEMOR Uenn
6onee 2..3 kOM 3BYKOBOrO CMrHana He
6yger. B neBom no cxeme NONOXeHW Cur-
Han Oyner OTCyTCTBOBaThL MNP CONPOTUE-

nevmn uenwn 6onee 200...300 Om. B Bui-
KMIONaTENE NUTaHMS MHAMKATopa HeobXo-
[MMOCTH HET, NOCKONBKY B MCXOOHOM (He-
pabouemM) COCTORHMM LIENE PA3OMKHYTA.
Ecnu nocnenoeatensHO C wanydare-
nem HPM14AX BknoumTL cTabunmTpoH,
Kak MoKasaHo Ha PUC. 2, NONYYMTCH CHr-
HANU3aTOP NPEBLILEHNA NUTAIOWETD Ha~
npsxkeHun. Nopbopom Trna crabunurpo-
Ha (No ero HanpsixeHuio crabunuaaumm)
MOXHO 3KCcNepuMmeHTansHo Noaobpath
HanpsXeHue, NMPM KOTOPOM HadyHeT 3By-
4Yark curHan. MNpw ykasaasHOM Ha cxeme

HA1 HPM14AX
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Puc. 2
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Puc. 3

cTabunuTpoHe CurHan NOSEeMTCH, ecnwu
Hanpsaxesue npesbicut 13 B. Mpuyem
yeM BOonblue Hanpsxewve, TEM FPoOMue
3BYKOBOW CHrHan.

Ha puc. 3 nokasaH curHanmaarop
CHWXEHUS MUTAIOLEND HANPSHKEHWUA: OH
noaaetT 3BYKOBO CHrHaN, ecnu Hanps-
XEHWE YMEHBLUWTCH HUXE 3apaHee ycTa-
HOBNEHHOrO 3HadeHus, Korna Hanpsxe-
HME BbllLE NOpPOroBoro, crabunuTpoH
VD1 oTkpuit, a Hanpsaxenns Ha Gase
TpaHancTopa VT1 rakke AocTaTtoNHo gns
ero OTKpbiBaHws. HanpsxeHue Ha ero
KONNEKTOpE — A0NW BONLTa, NO3TOMY M3-

nyyarens He paboraer U 38yKOBOTO CHr-~
Hana HeT. MNPy CHUXEHWKM HAMPXEHUR
MWTaHWS CHa4ana 3aKpoeTcs TPaH3auc-
TOp, a 3aTeM W CTROMNUTPOH, 8 HanpsAXe-
HMe Yepes pe3anucTop R3 nocTynur Ha na-
ny4artens — 3a3BYy4MT CUrHan.

Tpebyemblit nopor cpabarbiBaHus cur-
Hanu3aTopa MOXHO Tpy6o yCTaHOBWTh
noabopom Tvna crabunurpoHa w Gonee
ToNHO — nonbopom peauctopa R2,
Jns ykazaHHeIX Ha CXEME HOMMHANOB ane-
MEHTOB CHMIrHAN 3BYYMT NPK BXOAHOM Ha-
npsbxedn ot 8,4 no 1,2 B.

Ha puc. 4 nokasaHa cXema 3ByKOBOro
CHMrHanU3aTopa NpPEeBLILEeHUs YPOBHA
nynscauii B BeINpAMMUTENE wNn CTabmnm-
3aTope HanpsixeHusi. 30eCk HanpaxXeHue
nynbcalmii vepes kongeHcatop C1 nocty-
naet Ha crabunuTpoH, NEpeMenHbIi pe-
3UCTOP M Manyyatens. C NOMOLLLIO Nepe-
MEHHOIO PE3NCTOpa MOXHO PEerynupo-
BaTb YYBCTBMTENBHOCTL CMrHanuaaropa.
Korpa amMnnuryaa nynbcaumii Ha manyda-

‘-:"ﬂ‘?MKX2SB

7 R1
Ugxy vD1 1k +

KC156r Had

HPM14AX

Puc. 4

Tene npeebicut 1...1,2 B, 3a3Byynt Ccur-
Han. CTabvnuTpox OrpasnuuBaET aMinn-
TYRY NYNCHPYIOLLEro HaNpPsXKeHns,

Wanyyarens HPM14AX MOXHO MCNONb-
30BaTh KaK MCTOYHWUK 3NEKTPUHECKOro
curhana 34. [ina aToro nocnefosaTensHo
C HMM Chefyer BKMOYMTE pesuncrop. Mo-
TPeBnReMbI YCTPOMCTBOM TOK COLEPXUT
NOCTOAHHYIO 1 NEPEMEHHYI0 COCTABNA0-
wue, NosToMy Ha peauctope Gyner npu-
CyTCTEOBaTL U HeobXoauMas NepemMeHHas
cocTaenawan nanpsxedns. MNpuuem,
NP1 yMEHbLUEHMIM TIMTAIOWEr0 Hanpsixe-
Hun, ¢opma curHana Bce Gonblie npu-
GNUXaeTCA K CUHYCOMAANbHOW. B Takom
BKJIIOHEHMM M3NYHATENb MOXHO MCTIONb30-
BaTh KaK reHepartop-npobhuk 34 ans Ha-
CTPOIKK 1 MPOBEPKKM Y3NOB W YCTPOMCTB
3BYKOBOT O AiManasoHa,

Cxema T1akoro yCTPOWCTBa NOKasaHa
Ha puc. 5. MNOACTPOEYHLIM PE3VCTOPOM
R1 ycTaHaBnmealoT TaKON pEXUM NUTaHus
M3Ny4aTens, Npy KOTOpPoM $opMa anexT-
pruyeckoro cwrHana HawBonee 6nm3ka



K CMHYCOMAANBEHON. MPOMKOCTD aKycTiYe-
CKOFO CMIHanNa B 3TOM Cny4ae HeBenuka.
Perynupytor BbIXOAHOE HaNpsKeHwe ne-
peMeHHLIM pe3avcTopoM R3, KoHAeHca-
Top C1 — paspenvrencHuid. Makcumans-
HaR aMNNMTYAa BNEKTPMHECKOro CHUrHana
moxeT gocturare 150...300 MB. Hanaxu-
BaHWe NPOBOAST MPW 3aMKHYTOM BbIX0ae
(osmxoKk peawctopa R3 aonxeH Haxo-
OMTECS B BEPXHEM TIO CXEME NONOXEHWNH)
v Hanpsxenm Nutanus 1,2...1,3 B. Nopa-
CTPoOesHbIM peavcTopom R1 pobusaroTtces
YCTORYMBOM reHepaumn Npu MuHUManb-
HOM POMKOCTH 3BYKOBOTO CHMrHana.

HA1 R2
HPM14AX 2,2k

R2*
47TM

Puc. 6

Ha puc. 6 nokasaHa cxema CEHCOpPHO-
ro 3B0HKa. 30eCb B Ka4eCTBE aKTMBHOMO
3neMEHTA MCMONb30BaH NONEBOH TPaAH3N-
CTOp C M30NUPOBAHHBLIM 3aTBOPOM M MH-
NyuMpoOBaHHLIM KaHanoM. B wcxoaHom
COCTORHWM COMPOTURNEHME KaHana TpaH-
3MCTOpa BENWKO, NO3TOMY M3nyyaTtens
obecToueH 1 curuana Het. [Npm NprKocHo-
BEHWMM K CEHCOPHOMY 3NEMEHTY NONOXM-
TENbLHAA NONYBONHA HaNpAXeHWs HaBoa-
ki 3amelkaeTcs vyepes ctabunurpon VD1,
a oTpuuarensHas NOCTyNaer Ha 3areop
NONEBOro TPaH3MCTOPa M OTKPLIBAET ero.
HanpspkeHwe MOCTyNaer Ha ManydvaTens,
¥ pasnaeTcs 3BYKOBOM CurHan. Peavcrop
R1 # cTabunvTpoH 3aLlUMLLAIT TpaH3ue-
TOP OT MOLHBIX CHIHAN0B M HaBoAEK. Ec-
M COBAVHMTENbHBIA NPOBOAHMK K CEH-
copHomy anemeHTy Gyner pnvHoi 6onee
10 cm, To OoH ponxeH GbiTe IKPAHUPOBaH-
HbiM. [Ns CeHCOPHOro 3NeMEHTa MOXHO
MCNONb30BaTh METANNMHYECKYIO MNACTUHY
unk 0TPe3ck GONLrMPOBAHHOTO CTEKNO-
TEKCTONMTA.

Bo BCex yCTpoOMCTBAX MOXHO NpuMe-
HWUTB AETaNM: GUNONSPHLIA TPAH3UCTOP —
KT312B6, KT3156, KT315B, KT315[, mo-
6o cepmnt KT3102, nonesoit —
KN3016; crabunmMipoHbl — ManoMouy-
Hble ¢ TpebyeMbiM HanpPsAXeHNeM cTa-
Gunmnaaumm; NOCTOAHHBLIE PE3VNCTOPLI —
MIT, C2-33. noacrpoeurble — CM3-19,
nepemenHole — CMO, CN3-6; okcup-
Hbt koHaeHcaTop — K50-35 wnu ana-
NOrMYHBIR MMMOPTHBIR, HENONAPHLIR —
K10-17 vnm aHanor m4HbIin.

Pegaxtop — B. YWyanos, rpagwuka — B. Yyavos

"TaHuyowunmt Yenose4ek — 2™

A. JIEMKWH, r. PazaHb

B "Paguno” Ne 10 3a 2004 r. Ha c. 53, 54 6sina onybnukoBaHa cra-
o8 [l. MamuveBa "TaHyyiowmii wenoseyek”. ABTop npegnaracMoi
ny6nukaumH ycoBepLlUeHCTBOBan 3710 yCTPOHCTBO M npegnnaraer
cBO# BapuaHT. YTO nonyYMnocs — CyANTb YuTaTensam. 3Ta NIpyLiKa
MOXET CTarb OPUIrNHanbHbIM NO4apPKOM, CYBEeHNPOM H/H YKPaLIEHN-

©M HOBOrogHeH enkm.

Cxema YCTPOWCTBA NpMBEAEHa Ha
puc. 1. Ha mukpocxeme DD1 co-
6paH ynpaensemblii reHeparop, KoTopbIi
BbipabaTbiBaeT MMNynNbCbl C NEPHOLOM
NOBTOPEHWA, ONPefenfemMbiM BHELHWM
3BYKOBbIM (hOHOM.

CurHan ¢ mukpodoHa BM1, ycunes-
Hblii normueckum anemenTtom DD1.1, ko-
Topuift NepesefieH B NWHEMHbIA pexmm
€ NOMOLLILIO 0BPAaTHOM CBA3M YEPe3 pean-
ctop R3, noctynaer Ha BoINpAMMTENL
C YABOEHMEM HanNpsxeHms Ha aymopax VD1
u VD2. BeinpaMneHHoe HanpsixeHwe OT-
PYLATENBEHOR NONKPHOCTH 3aPAXAET KOH-
nexHcarop C4. Kak TONbEKO HanpsXeHWe Ha
HVDKHEM MO CXeMe BbiBOAE KOHAEeHcaTopa
C4 craHer nNpvMepHO pasHbIM NONOBMHE
HanNpPRXeHWs NMUTaHUS MUKPOCXEMb!, Ha
BbixoAe anemeHta DD1.2 Byper ycTaHoB-
NEeH BLICOKWiIt ypoBeHb. HYepes awop VD4
Ha4YHeT NPOTEeKaTh TOK, KOTOPLIM 3aMyCTHT
ynpaensieMblii reHepaTop Ha 3anemMeHTax
DD1.3, DD1.4. Korpa Ha BeiXOAe SneMeH-
1a DD1.4 ycTaHOBMTCH BLICOKMIA YPOBEHb,

koHaeHcatop C4 paspsavtcs yepes AMofL,
VD3, Ha Beixone anemenra DD1.1 yerano-
BWTCA HM3KWI YPOBEHDb, anon VD3 3akpo-
ercs, koHgeHcatop C5 HauHer paspsi-
»arTbcH Yyepes pesucrop R4. Mocne Toro
Kak korpencatop C5 paspaomrcs, rede-
patop nepeiger B MCXOOHOE COCTORHME
M UMK NOBTOPUTCH.

Ecnv nepeknioyarens SA1 HaxopMTos
B BEPXHEM MO CXEME MNONOXeHWn, TO No
cnagy Kaxaoro vMMynbCa, NpUMXOAsLLero
C ynpaensemMoro reHeparopa, cuerumnk DD2
nepekno4aeTcs B HOBOE CocTosHme. B 3a-
BMCMMOCTH OT COCTOSHWIA BBIXOAOB CHET-
4MKa 3EKMraeTcA No OAHOMY CBETONMOAY
w3 nap HL1, HL2 » HL3, HL4 — 3T cBeTo-
avoas M30DpaxaloT "pyku” YenoBeyKa. ¥Yn-
pasnexve ceetoavogamu HLS—HL7, nso-
BpaxawoipmMm “HOMM" YenoBeYka, peam-
30BaHO HYEpes NOrMyECcKMEe SNeMEHTb!
DD3.3, DD3.4. "Teno” v "ronosy” YenoBey-
Ka muaobpaxawot ceeroomons HLE—HLI10,
KOTOpbIE CBETAT NOCTOAHHO, HE3aBUCHMO
OT COCTOSIHMS BLIXOA0B cueTymka DD2.
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JNerxo noHaTk, 4yTo Yem Gonswe aMnnu-
Tyaa curHana ¢ Mukpodona (Sem rpomye
MY3biKa), TEM MEHbLUE MEPMOL, NOBTOpE-
HMA MMNYNLCOB Ha BRIXOAE 3neMeHTa
DD1.4 » Tem GLICTpee Temn "TaHua™.

Yrobul “"yenoBeuek" TaHueBan U MNpwu
OTCYTCTBMM 3BYKOBOTO CONMPOBOXOEHMR,
HeoGxoauMo NepesecTy nepekmoHaTens
SA1 B HUXHEE N0 CXEME NMONOXEHWE.
B aToMm cnyvae K exogy cyeTqmka DD2 Gy-
OET NOAKNIOYEH reHepaTop C NOCTORHHOR
YacToTol cnenoBaHvA BhipabaTkiBaeMbix
MMNYNbLCOB, cobpaHHbIA Ha 3neMeHTax
DD3.1, DD3.2. YacroTta cnefosaHus 1M-
NMyNeCOB ONpEefenserca HOMUHanaMm ge-
Tanei BpeMA3aAaIoWeR Ler — pesmcTo-
pa R7 u xospexcaTopa C7.

Mocxonbky HOMMHaNEHOE HaNPRXEHWE
nns mukpocxem DD2 u DD3 — 5 B, mx nu-
TawT Yepes crabunusatop DA1. Ona co-
TMacoBaHUA XE BbIXOAa YyNPaBNseMoro re-
HepaTopa Ha mukpocxeme DD1 ¢ Bxonom
cueTumka DD2 vcnonb3oBaH AeNWTenb Ha-
npskennn Ha peaucTtopax RS, R6, koto-
pbiii 06ecne4MBaeT Ha CHETHOM BXOAE M-
kpocxemsl DD2 HanpaxeHWe BLICOKOID
YPOBHSA HEMHOMMM MmeHee 5 B.

YctpoidictBo cobupaloT Ha OAHOCTO-
pOHHeit ne4aTHON Nnate u3 GponLIMpoBaH-
HOFD  CTEKNOTEKCTONMTa  TONLMHONR
1...1,5 MmM. Yeprex nnathl NpuBefleH Ha
puc. 2. U3-3a [OBONBHO BLICOKOW MNOT-
HOCTW MOHTaXa cneayet NPUMEeHATE MU-
HUATIODHBIE AETA/N: NOCTORHHbIE Pe3uC-

Ommwe npeanaraeMoii KONUIKiKM OT Tpa-
AALMOHHON 3aKMOYEETCA B My3blKab-
HOM CONPOBOXOEHUM aKTa BpocaHua MoHe-
Tol B ee "Hegpa”. Mpu 3Tom GpocaoLLmMii Mo-

Topel MNT-0,125, C1-4, C2-23; oxcuaHuin
xoHaeHcatop C6 — nwoboit auameTpom
5 mm, Hanpumep K50-35; ocranbHbie KOH-
nexcaropsl — K10-17, KM um1 MuHmaTiop-
HbIE MMNOPTHOTO NpoM3BoACTEa. Auoasr —
w3 cepwin KO521, KO522 ¢ noBbimm BykBeH-
HBIMW MHOEKCaMY UN MMNopTHBIE TN4148.
UHTerpanbHbiii cTabunmaarop 78L05 mox-
HO 3aMEHUTbL OTEHECTBEHHLIM aHaNoroM —
Mukpocxemoit KP1157EH502A.
3nexTpeTHbiit MukpodoH BMT — CZN-
15E vnm aHanorvuHbLIi: Takme MUKpOdOHb!
NMPUMEHRAIOT B MarHuronax, renedoHax
W Apyrux ycTpoitcteax. Cnemyer NOMHWTD,
YTO ANeKTpeTHbIn MrkpodOoH — MONAPHLINA
npwBOop, "MUHYC™ NMTaHMA NOSAIOT Ha BLIBOA,
MUKpodOHa, COEAMHEHHLIN C Ero KOPNyCOM.

Bmecro ceetoavonos KMIMMO16-1K
MOXHO NMPHMMEHUTL Niobkie NNoCKWe KpacHo-
ro UBeTa CBEYEHVS, a B KpalHem Cry4ae —
C nomMowsio Handuna NpUoaTe COOTBETCT-
Bylowyio ¢opmMy ceetogmopam AJNIS07AM.
B mobom cnysae GokoBYIO NOBEPXHOCTbL
CBETOAMOOOB CneayeT NoKPbiTb CBETNOM
KPackoi oM NpenoTBpalleHMs B3anMHON
3ACBETKM K "PasMbLITUR” GMIypKu "wenosey-
ka". Qororpadma BapuaHTa COBPaHHoro yc-
TPOWCTBa NOKa3aHa Ha pUc. 3.

MpaBunbHo cobpaHHoE YCTPOWCTBO
oBbMHO HaumHaeT paboraTte cpasy nocne
NoaaYm HanpsKeHUs NUTaHUA, HO B HEKOD-
TOpLIX cAy4asx mMoxer He 3apaborarts yn-
paBnseMblil reHepaTop Ha MHKpocxeme

DD1. B Takom cnyyae cneayer nogobpars

peavcrop R3 No MakcUMankHOMy YPOBHIO
curHana Ha eeixoge snemexTa DD1.1. Ecou
3TO He NOMOIMO, CneayeT YCTaHOBMTE Opy-
ron sxk3aeMnnsip mukpocxemol K176MA7.
370 BbI3BAHO TEM, HTO NWMHENHLIN PEXUM
paboTh! He RENAETCR LWTATHLIM AR NOrMye-
CKMX MMKPOCXeM CTPYKTYph! KMOTT, 1 pas-
NUYHBIE IKIEMNNAPLI MUMKPOCXEM MOryT
MMETL 3Ha4UTENbHbLIK pasbpoc napamer-
poB npw pabote B Takom pexume. MNpu xe-
naHuK MOXHO MH3IMEHWTE 4YBCTBUTENL-
HOCTb MIpYLUKM K 3BYKY, U3MEHAR CONpo-
TvBnEeHWe pesuctopa R1 B npegenax 5,6—
15 kOm: yem GonbLLE CONMPOTUBNEHVIE pE-
ancTtopa R1, TeM MeHblle YYBCTBHMTEb-
HOCTh K 3BYKOBOMY CuUrHany, u Hao6oport.

Pegaxtop — H, CamcoHos, rpaguka — H. CaMcoHos,
wm'o aBrapa

My3bikanbHaa Konusnka

. A. MAMUWYEB, n/o LLaranoso-1 CmoneHckos obn.

WET, HAXKMMaRA Ha KHONKY, BuIBpaTs uHTepe-
CYIOLLMIA E70 MY3bIKankHbIin GparmeHT: "KTo
MNaTiT, TOT U 3aKasbiBaeT MyabiKy”. BHelwu-
HWIA BMA KOHCTPYKLMK NOKa3aH Ha puc. 1.

Cxema KOnMunku NpueeaeHa Ha puc. 2.
OcHOBa yCTPONCTEa — MY3bIKANbLHBIR CUH-
Tezarop YMCB8-08. B coctosHm oxuvaa-
HWA HaNPSHXKEHWE NUTaHMA Ha MVKPOCXeMy
cuHTesaTopa DD1 He nopaeTcn, NOCKoNb-
Ky koHgeHcaTop C1 paspsikeH U TpaHauc-
TOp VT2 3akpeiT. Mpy onyckaHwm MOHeTH
NpovcxooMT KpatkoBpeMeHHOe 3aMblka-
HWE KOHTaKTOB KHoNkU SB2 (ponk 3ambika-
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Mporpamma pacuera 6s10ka

nMAaTaHunga
®. FEPACUMEHKO, r. Tambos

B npegnaraemMoli craTbe onucaHa nporpamma, paspaboranvas
aBTOpoM ANA pacyera "knaccuveckoro” 6rioka NMTaHWa C CETEBbIM
TpaHcpopmaropom. Mporpamma HanucaHa Ha s3bike Delphi. O6bem

wucnonuaemoro ¢aina — 1,36 M6.

porpamma SDIAPPexe (nanee —
nporpamma) npeaHasnadeHa nnsa
pacueta 6noka NMTaHWA, COCTORLUEND U3
CEeTeBOro TpaHchopMaropa ¢ ofHON BTO-
pU4HOV 0BMOTKOM, MOCTOBOIO BEIMPAMU-
TENR M CrNaXWBAIOWErND KOHAEHCATOpa,
Ero cxema noxkasaHa Ha puc. 1.
VcxoaHele napaMmeTpel ANs pacyeTa:
— BbIXOfHOE Hanpaxexue Gnoka nu-
TanuA (B npepenax 4...100 B);
— 7oK Harpy3ku (0,1...4 A);

X1 T

Puc. 2

TEN\ UCNOJNHRET camMa MoHeta), Gnaropa-
pa 4emy xkoHpeHcatop C1 3apsxaercs
¥ OTKpLIBAET TpaHaucTop VT2, Cunresa-
TOp HaymHaet paborate. MoHeTa nagaer
B KOMUANKY, OTKIIONEA TEM CaMbIM KOHAEH=-
carop C1 0T MCTOMHMKA NMTaHWs. KOHOeH-
carop paspsxaeTcs, TpaHaucTop VT2 no-
CTerneHHo 3aKpbiBaeTCA W YCTPOWCTBO
BO3BPALIAETCA B UCXOAHOE COCTOAHKE.

TpanxaucTop VT1 — ycunurens MOLL-
HOCTHM 3BYKOBOTO CUrHana, nocTynawouie-
ro OT MMKpOCXeMbl Ha Tenegon BF1.
Khonkoit SB1 swibupator menogmio w3
HYMcna 3anporpaMMnpOBaHHBIX B CUHTE-
sarope. Ceetoamop HL1 coBMECTHD C pe-
auctopom R3 o6pa3yior napameTtpudec-
KMl CTabunmuaarop HanPsXeHUs NUTaHUA
MUKPOCXeMb! DD1 ¥ OAAHOBPEMEHHO Bbl-
nonHAET PyHKUMO MHOMKaTopa.

B yCTPOWCTEE MOXHO MPUMEHMTL MO-
Goit TenedoH, MMEIOLLMIA CONPOTHMBREHWE
8 npeaenax 200...1600 Om, Hanpwmep
TIMK-3.

HanaxusaHwe cBoguTCA K BeIBOpY On-
TMIMaBHOTD MECTa PAcnONOXeHUA KHOM-
K SB2 a8 4eTKoro 3aMblKaHus ee KOH-
TakTOB B MOMEHT OnNyCkaHWA MOHETL!
¥ nonbopy emkocTu kowpeHcartopa C1
AN nonyveHws HeoBxoauMoro BpeMeHn
3By4aHua mMenoaun. Bpems Takke MOXHO
pEryNUMpOBaTe NOAKNIOYEHWEM napan-
NBNLHO KOHOEHCATOPY pe3ancropa conpo-
THRNEHKEM 4,7—10 kOMm.

YcTpoRcTBo COGMPaloT € NOMOLLLIO Ha-
BECHOMD MOHTaXa Ha BHYTPEHHEN CTeHKe
KPBILLIKM KOMUAKM.

Penaxtop ~[A Topaneuxnd, rpaguxa — B.4ynwos,
¢oro — asrapa
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— ko3hduumeHT nynbcaumii BoiXog-
HOro Hanpsixeuus (0,01...0,1);

— nageHwe HanpsaXxXeHwsa Ha guoae
seinpamurens (0,5...1,5 B).

B ocHoBe pacyera Bnoka nuraHma ne-
»uT Metoawka m3 [1]. MNporpamma noa-
BONAET pacCcYvuThiBaTh CETEBbie TpaHc-
dopmatopsl ¢ HpoHeBbIMKM NMNACTMHYATLI-
My cepum LU M BpoHEBLIMKM NEHTOHBIMU
cepvu LU marHuTtonposogamu, obmoT-
KM KOTOPbLIX HAMOTaHbl NPOBOAOM MapKi
M3N (mepHbI NPoOBOA, M30NWPOBAHHLIA
NAKoOM Ha MacNAHOM OCHOBe).

TpaHcgopmaTop, cobpaHHbin Ha
6poHeBOM MarHuMTONpPOBOAE, WUMEEeT
PR NPEVMYWECTB: NPUMEHEHME OAHO~
ro kapkaca ¢ 06MoTKamMu; NPOCTok Cno-
cob c6opkM; BLICOKMIA KO3QOULMEHT
3anonHeHMA OkHa 0OMOTO4YHLIM NPOBO-
AOM; MEHBLIWIA HAMATHUYUBAOWWIA TOK;
YyacTuyHan 3awmra oOMOTKM ApPMOM
MarHMTONPOBOAA OT MEXaHWHEeCKUX Mo-
BpeXaeHuii.

OcofeHHOCTE MOCTOBOrO oagHodas-
HOTO abiNPAMUTENs — Hann4ue obparTHo-
ro HanpaXeHua Ha avoae, paadoro 1,41
BbINpAMAEHHOro. Yacrota OCHOBHOW
rapMoHUKKM nNynbCaumii B ABa pasa 6onb-
we 4acToTel ceTu. Kpome TOro, Mocro-
BOW BbINPAMMTENDb MMEET HU3KOE BbIXDA-
HOe conpoTueneHne [1, 2].

K AOCTOMHCTBY NporpamMmel chegyet
OTHECTH YAOOGHLIA NONL30BaTENLCKUIA
vHTEpPdEHC, BOZMOXHOCTL COXPaHWTL U

pacneyaraTe ANA NOCNeNYIoLLero aHanm-
3a pes3ynsTaTthl NPOBEAEHHOID pacyeTa.

Heﬁcmbmne HEAOCTATKKN — Hanuy4ue
BbilUeNpUaeaeHHLIX NPEAEnoB MCXOOHBIX
napaMeTpoB u pacueT TpaHchopmaropa
TONBLKO C OOHOW BTOPWHYHOW OGMOTKOM.
B cnysae, ecnu tpebyeTca paccumTarb
ABe 0anHaKoabie 06MOTKM HA paBHbIe TO-
KM ¥ HanpsxeHusa, CNeflyeT ykasartbh AnA
pacyeta obuwee HampsXxeHue, a npu
cbopke He 3abbITk NonennTe obuwee Yvic-
NO BUTKOB BTOPUYHON 0BMOTKM nononam
W cenark COOTBETCTBEHHD OTBOA.
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Ana xoppexTHoW paboTel npo-
rpamMmel pacdeta 6noka nuraHua
npensapuTeNbLHO BOMKHA BbiTh yCcTa-
HOBNeHa nporpamMma BDE
Administrator sepcum 5.01 (6ecnnar-
Has), KoTopan OCYLECTBUT Heobxo-
AMMEIE 3anNvCy B PEECTP KOMNLIOTE-
pa v yCTaHOBUT ApaiBeps ana pabo-
Thl ¢ Gazamu gaHHbIX [3, 4].

MNporpammy BDE Administrator
Bepcum 5.01 moxHO Halitv B MHTEp-
HETE C NOMOLLLIO NMOWUCKOBLIX CUCTEM
Yandex, Google, Aport v ap.

AnsrepHarueHbiiA, HO Gonee rpo-
MO3akuii No o6bEMY 3aHUMaeMoro
MECTa Ha BMHYECTEpe, 2apMaHT — ycTa-
HOBKa A3kika nporpammupoBaHua Delphi
Bepcvy 6 v Bhille, KOTOpPas NPoOW3BeaeT
aHanoruyHsIe onepaumu.

MNocne yctanoakn BDE Administrator
wnn Delphi Heobxogvmo oTkpeTe BDE
Administrator (vepes “lManens ynpasne-
HUA") U 3apernCTpMpoBaTh a HemM 6asbl
AaHHBIX, NPMMEHREMLIE B MpoOrpaMmme
pacuera.

Ona sroro B8 nporpamme BDE
Administrator Bepcun 5.01 HeoBxoaumo
co3gaTth anuack! (NCeBOOHMMBI) TUNa
Standard v ykasaTte NMyTb ANA KaX[Oro
K CBoe# 6ase naHHbIX B CAEAYIOWEM CO-
OTBETCTBMM:

Standard1 — magprovod.DB;

Standard3 — namotochnij provod
PEL.DB;

Standard4 — magnito PL.DB.

Mocne aTOro cneayeT CoXpaHuTe MyTH,
o KOTOPLIM pacnonoxeHb! 6a3kbl, v coxpa-
HUTE Gainn kondwrypaumu. 6es sTux HacT-
poex nporpaMma pacyeTa paborars He By-
ner. PacnonoxeHwe Nankyv, B KOTOpPO#

Puc.7

pacnonoxeHa nNporpaMma, Ha BUHYecTe-
pe MoxeT ObiTe NobbIM, HO HeobxoauMo
obnaarenkHo ykazate 8 BDE Administrator
MyTW HAaXoXaeHUA 6a3 naHHLIX,

3anyckaloT nporpaMMy pacyerta mano-
mowHoro 6noka nuTasvs BeI3oBoM ¢aitna
SDIAPPexe. Ha MOHHMTOpE NORBMTCA pa-
Gouee OKHO TPOrPaMMmbl, BUA KOTOpPOro
NnoKasaH Ha puc. 2. LiBeT BCex CKpMHWIOD-
TOB B CTaTb@ COOTBETCTBYET LBETOBOM
cxeme "Enb" B ycraHoekax Windows (Ma-
Henk ynpaeneHus — 3xpaH — Odopmne-
Hue — LipeTopan cxema).

Yrobul paccuwntate Gnoxk nutaHms,
cieayer BBECTU MCXOOHbIe AaHHble. Oa-
nee HeoBXDAMMO OTMETWUTE CREayroLmMe
napaMeTpbl pacyerTa.

Mouck MarHMTONPOBOAA — PyYyHOW
MNM asToMaTHMYeckuit. Py4HOW noMck
npeanonaraet, 4TO NONL3CBaTent Cam

Puc. 3

Puc. 4

BoamoxHa cutyaums, korga npm
PYYHOM BBOAE OaHHBIX OKHO BBOAA
6yner "npoberars” HEKOTOPOE YMC-
NO pas, NpU STOM CeYeHMe MarHu-
Tonposoaa Byper MaMeHATLECA. 310
oBycnoBneHo NepecyeToM OTHOCK-
TENLHOIO TOKAa XONOCTOro Xofa
TpaHcgopmaTopa. MepecyeT Heob-
X0auM ONA Toro, 4Tobbl 3Hasenve
IToro napauerpa He BbiXOAWMNo 3a
npeAen, yKkasaHHbil B METOOVKE
pacyeTa u3 [1]. Mepecyer Npousao-
OWUTCA ANA YMEeHbLIEHUS BUXPEBbIX
TOKOB TpaHcgopmaTopa. Mpu aTom
MOXHO KaX[blii pa3 MAMeHATL aaH-
Hbleé MarHuToOnposoga wnuM ocraansaTb
npexHuMi. Ho HEOBXOAMMO y4eCTb, 4TO
pesynerart pacyera TpaHcdopmMaropa by-
AET PasHbiM, TaK KaK M3IMEHEHUE 3TUX
AAaHHLIX NPUaoaMT K NMepecyeTy MarHuT-
HOW MHAYKUMK, Yvcna BUTKOSB M T. A. Mpu
ABTOMaTH4ECKOM MOMCKE NporpaMma ca-
Ma abiNONHAET BhILWENEPEYMCNEHHbIE
Aewctans.

ABTOMaTM4ECKWIA NOUCK NMPOU3BOANT-
ca Ha BeiGop M3 AByx wmelowmxca 6aa
MarHMronposogos cepumin LU v LU

MarHuToNpoBOA, — NNacTHMHYaTHLIA
wnu NEHTOYHbIR. BuiBopom ogHOR W3
ATMX KHONOK MONL30BaTenb yKasbiBaeT,
Ha KaKOM MarHWTONpoOBOE OH XO4ET CO-
6patk TpaHchopmartop.

illar noucka — oT oAHOro A0 NATH,
NO3BONAET BapbMPOBaTL NPUHATOE CE-
YeHue MarHuronposoga (Hanpumep,
koraa obMOTKM He YMELLRIOTCA B OKHE
MarHMTOnpoBoAa, 0 4em coobmT npo-
rpamma).

Mouck nporoga — py4HOH UNK aBTo-
maTtudeckuin. Py4Hol novck npeanonara-

Puc. 8

BBOAWT NapamMeTpbl MarHATONPoOBOAa No
pacyeTHOMY cevenmio. MNpu ewibope aToi
KHOMKM, KOr4a pacHeT AOX0AWT Ao BbiGo-
pa mMarHMTonNpoBOga, NOABNAETCHA OKHO
JANA BBOAA BaHHLIX (PMC. 3), KOTOPOE He-
06X0AMMO 33NMONHWUTL, PYKOBOACTBYACH
3Ha4yeHWeM ero cedeHws. ECnKM aaHHbie
He BBEAEHb M NONL3OBaTENb NLITAETCA
NPOAONXWTL PAacHeT, MOABUTCA OKHO
¢ coobiuenvenm 06 owwubke (puc. 4). Ec-
M AavHble BBEAEeHbl HEBEPHO (Hanpu-
Mep, BBEAEHO OTpUuaTenbHOe 3Have-
HUEe), Ha 3kpaH Takxke OyAer BhLiBEefeHO
coobuwenve 06 owwnbre (puc. 5).

B cnyyae, ecnu AaHHbIe He BBEAEHKI!
W OKHO BBOAA AaHHLIX MarHWTONPOBoOAA
3aKpPLITO, NPU 203BPaUIeHUM K OCHOBHO-
My OKHY NporpaMmel NOABMTCA npeny-
npexaenue (puc. 6) u pacyer 6yaer oc-
TaHOBNEH.

Puc. 9

€T BBOA NONb30BaTenem AaHHbix NpPoBo-
JA0B ANA NepBUYHOR M BTOPHMYHOM 06MO-
TOK B NOSBMBLUEMCA B NPOLIECCE pacyeTa
oxHe (puc. 7). lNpu atom pacyeTHoe ce-
YeHue nna BuiGopa NMpoBOAA HAXOAWTCH
B NONE BLIBOAA NapaMeTpoB pacyeTa. Ec-
N1 AaHHble He BBEAeHb! NN BBeaeHL! He-
BEPHO, NOSIBUTCA OKHO ¢ cooBiueHuem ob
owwubke. B cnyvae, ecnn okHo BEOAA



DaHHBIX NpoBoAa GyneT 3aKpeTo,
a DAHKbIE He BBEAEHB, NPW BO3-
BpalleHu K OCHOBHOMY OKHY Npo-
rPamMMbl NOSBUTCA Npeaynpexae-
Hve {cm. puc. 6) v pacuet Gypert
OCTaHOBNEH.

ABTOMAaTHHECKMI NOUCK NPOM3-
BOOMTCS NO wWMewweincs Gase
npoeopa M3J. PysHoi novck npo-
Boga ans o6MOTOK Tpancdopma-
TOpa NO3BONSET NPUMEHATE NONb-
30BETENIO NPOBOAA, OTIMYHEIE OT
mapku M3, wanpuwep, M3B-1,
nae-2.

Ecnv npu BBOOE WCXOAHBIX
[aHHbIX pacyeTe BbilLenepeymc-
NEHHbLIE NapamMeTpsl He ByayT yka-
33@HB, TO NO ymMon4YaHuio GynyTt
CAenanb CNeayiowve yCTaHoBKU;

— nNOWUCK MBrHUTONPOBOLOB
NPOBOAMTCH ABTOMATHUHECKM;

— MarHMTONpPOBOA NNACTUHYA-
ThIA,

— war NoOMCKa paBeH AByM;

— [OMCK NPOBOAOB OBMOTOK
aBTOMaTUHECKMIA.

Mocne BBOpA WCXOAOHLIX AaH-
HbIX ANA NPOEKTUPOBAHMA Heo6-
xﬂue HAaXaTk HA KHOMKY

. PAacnoNOXeHHYIo
B APABOM HVXHEM Yrny OKHa NPo-
rpammbl. NMpy NnpaBMNLHOM BEOOE
MCXOOHBX OAHHBIX NporpamMma
NpoOM3BOOUT HEOGXOOMMbLIE Bbi-
YUCNEHUR, KOTOpbie oTobGpaxa-
10TCR B None npocmoTtpa. C no-
MOLLBIO BEPTMKANBHOR NpOKPYT-
KW MOXHO NepeMeLlartscyf no no-
Ny4eHHBIM peayneTataM. Cneny-
€T OTMEeTUTE, 4TO nporpeMma
B Mpouecce BbLMUCNEHUA uHGOop-
MHPYET O HEeYOB4YE pacuyeTra Bbi-
BOAOM OkHa € coobGueHvem 06
owmbke v npeaynpexgaeHvem
(puc. 8).

Mone3oeartenio Heobxoammo
W3MEHWUTE MCXOAHBIE AaHHEIE NPO-
EKTMPOBAHUA M NOBTOPUTE Pacyer
3aH0BO. MNONKTKa BLINOAHWUTL pac-
YET, HE BBOAS MCXOOHBIX AAHHBIX

Nevare

Puc. 11

NPOEKTUPOBBHUA, npueener
x owmbke (puc. 9).

B npouecce BuYUCNEHWHA
B MOIe NPOCMOTPA HAXONRTCR HEOOXOo-
AMMBEe pavHeie Ang c6opku GNOKE nNw-
TaHWa.

CoxpaHuTs pe3ynsTBTH PacHeTs MOX-
HO OIHUM W3 cneayiolux Cnoco6oB:

1. Haxae B OKHe NPOrpaMmbl Ha OaHY
M3 3KpaHHbiX KHONOK CO 3HBYKOM wnm
Hannuchio NSEREENETEY ;

2. Packpuir MeHi0 "Qain”, Beibpartb
nyHKT h:

3. Haxae Ha couveTaHve KiaBuw
CTRL+S.

Peakuyva NnporpaMmel BO BCEX CNy4asx
OOMHAKOBA: Ha 3KpaHe NORBNRETCH Auna-
NOroBOE OKHO COXPaHeHus, B KOTOPOM
HeobxonmMmMo 3anonHuTe none "Ums ¢aii-
na" (pue. 10).

Puc. 12

PacueT COXpBHRETCH B BUOE TEKCTOBO-
ro ¢eina c peclwmpeHvem *.ixt. Mo ymon-
HaHWI0 COXPAHEHWME NPOM3BOAMTCA B Nan-
Ky "CoxpaHeHHble pBCHETHI", Haxoaswy-
10CH B NBNKE NPOrpammel pacyera.

PeaynsTETH PBCYETA MOXHO BbiBEC-
TH HB Ne4YeTb. BuIBOA Ha NeYaTh Npoua-
BOOAMTCH HaxaTuem Ha KHONMKK

, 8l yny packpeiTvem meHI0
“®aiin” v BuIGOPOM COOTBETCTBYIOIWErO
nyHKTa. Ha 3kpaHe NORBWTCR OKHO Ne-
44T, B KOTOPOM YKa3aH YCTBHOBNEH-
HBIF CUCTEMH I NpUHTEP (pue. 11).

Ecnv TBKOBBIX HECKONLKO, HEo6xo-
AVMO Bblﬁﬁﬂ: HYXHbill. Haxartve Ha
KHOMKY NO3BONAET HACTPOWUTL
npuHTep. Bea HacTpoiku nesarts Npo-

M3BOAMUTCH B COOTEETCTEMU C yC-
TBHOBKaMW MPUHTEPA NO YMON-
HEHUIO.

Jna HOBOro pecyeTe Heo6Gxo-
AMMO HaxaTb Ha SKPaHHYIo
KHONKy co anaukom B unu soc-
NoNL30BBTECR COOTBETCTBYIO-
WKMM NYHKTOM MeHio "daiin” unmn
HaxaTe COYEeTaHMEe KNBBUL
CTRL+N. Mons BBOAa MCXOOHBLIX
AavHelx W none otobGpaxeHus
pacueTe GynyT OHMIEHL! OT Te-
Kywewn nipopmanmm. Heobxoow-
MO 3anONHWUTE NONSA BBOOB MC-
XOOHBIX AAHHBIX U NOBTOPHTE Bbi-
WEONUCBHHBIE NEHCTBUA.

CoxpaHeHHBIA pacyeT MOXHO
NPOCMOTPETL B NIDGOM TEKCTO-
BOM pepakTope (Word, BnokHoT)
wnu B NONE NPOCMOTPA PacHeTs.

OTKpLiBaOT GBAN, HAXUMBR
Ha 3KPaHHYI0 KHOMKY CO 3Ha4YKoM
B vnm eubupes 8 menrio "daiin”
NYHKT WM HaXM-
mef HB knasuwm CTRL+O. B no-
ABMBLUEMCR AWAN0OrOBOM OKHE OT-
KpuiTus daiina (puc. 12), cneay-
€T YKa3aTh HyXHbil daiin.

C OTKpLITEIM (DBANOM MOXHO
NPOM3BOOUTEL ONepauMu nepe-
pacyeTa, NeYsTH M COXPaHEHWR
noa OpyruM MmeHem, Beibupas
B MEHI0 "ain” NYHKT

CnpasoyHBE AaHHBE O Npo-
rpeMme Haxonircu B NyHKTE
rMaBHOTO MEHI0 . Tem yka-
3aHbi MHUMUMaNbL asTopa npo-
rpamMmel, rog Co3paHus M Bep-
CHUA NPOrpEMMHOrN0 NPoOayKTa,
KOTOPBIE HBXOOATCH B NOANYHK-
Te , B Takke cxema
6n0Kka NUTaHMA B NOANYHKTE

Buix0p M3 NnporpamMmet ocyile-
CTBNRETCR HAXBTMEM HB 3KPaH-
HYIO KHOMKY B NPaBoMm
HUXHEM YrNY OKHB NporpamMms
WU BLIGOPOM COOTBETCTEYIOWE-
ro nyHkTa mexio "®ann”, unu co-
yeTanvem kneeul CTRL+X.

BoamoxHb! cnysaw, Korga npo-
rpaMMa He CMOXET NPOM3BECTH
pacyeT NO 3a3AaHHLIM Napamerpam (Ha-
NPpYMEP, HE HAWOeH MarHMTONPOBOA MK
0BMOTONHBIN NpoBoa). B atom cnyyae Gy-
DYT OTKPBITH COOTBETCTEYIOLLIME OKHA BBO-
A3 OaHHbIX MarHuTONPOBOAA UM NaHHBLIX
NPOBOAOB ANA NEPBUHHOM UK BTOPUYHON
oBMOTKM

Takxe MOXHO HEMHOTO YBENWUYNTL UK
YMEHBLIMTE TOK HAMPY3KW (ecnu 3ToT na-
PaMETP HE KPUTUYEH) K M3MEHMTE nNage-
HUE HaNPFXEHUA HB OUOAEe.

o paHHbLIM pacyeTa 6NOKB NUTaHMR:

1. BuibupaloT OMoasi N0 CNPaBoOYHKUKY
NO 3HAYEHUAM CPEOHErD, OENCTBYIOLEro
M aMNAUTYAHOr0 NPAMOro TOKA, YNUTh-
Bas 06paTHOe HANPRAXEHUE, NPUXoASIe-
€ecs HAa OOMH amon.
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NMporpamma pacyeta manomouHoro Gnoka nuraHmun

WexonHble faHHbIe NPOeKTHPOBaHMA:
BuixonHoe Hanpskeuue Gnoka NUTaHuA
Tox Harpysku

KoadhdmumeHT nyNbcayni HanprXeHHs
Magexue HanpAXEHUA Ha aMoae

Uo = 12,000 B;
lo =0,800 A;
Kz = 0,040
Upr = 0,700 B;

PacyeT BbINPAIMUTENA W CINAXWBAIOWeTo hunbTpa:

MHayKTMBHOCTL paccenHus TpaucdopmMaTopa

HanpaweHue BTOPM4HOW OGMOTKM
Tok BrOpHuHONH OOMOTEN
KoathdpuumenT TpanchopMaymm
Tok nepBr4HO# OBMOTKH
MowHOCTL Harpysku

FaGapMTHan MOWHOCTL TPaHCchOopMaTOpa

Buibop AMONOB NO CNPABOMHHKY!
CpepHee 3HaueHWe TOKa aMoaa
[encTeytollee 3Ha4eHHe TOKa quona
AmnnutynHoe aHa4eHMe TOKa quofa

O6parTHoe HanpRXeHne, npuxoasLleecn Ha quoa
YacroTa nynscauvi OCHOBHOMK FapMOHHKN

EmkocTb KOHAeHCaTOpa punbTpa
PaGouee HanpAXeHue KOHAeHcaTopa
KoadduumeHt hunbTpayHu

Lp = 0,000791 M;
U2 = 15,065 B;

12 = 1,066 A;

Kt = 14,603
11=0,074 A;

Po = 9,600 Br;
Ptip = 16,359 Br;

lovp = 0,400 A;

lvp = 0,768 A;
lvmaxp = 1,949 A;
Uobmaxp = 21,242 B;
fog = 100,000 I'y;

C = 3552,0 Mk®;

Um = 30,0 B;

Kf = 16,667

PacueT noHuxaowero TpaMctopmaropa:

PacuetHoe ceyeHne MarHuTonposoaa
MNpuHsTOR Ceuenre MaruMTonposona
Mapka marumTonposopa

Tok xonocrtore xoaa

Yucno BHTKOB NepBH4YHON ODMOTKH
Yucno BUTKDB BTOPUHHOK ODMOTKKN

PacyeTHOe ceyeHne npoBoaos obmoTok
PacuyeTHOe ceyveHMe NpoBoaos o6MOToK

MpuuaAToE ceuenne NPOBOAOE O6MOTOK
MpuHATOE CeveHne NpoBOaOB OBMOTOK

Yucno BHTKOB B OAHOM CNOE NEpPBUHHON 0BMOTKH
Yucno BUTKOB B OAHOM CNOE BTOPHHHOR 0GMOTKK

Yucno cnoes oBmMoOTKM

Yucno cnoes oOMOTKM

AwameTp npoBoga No H3ONALWK
OwuameTp NpoBOAA NO HIONALMK
CymmapHbie nNoTepH B MEOH KaTyLUKK
MNoBepxHOCTL OXNaNAEHHA KaTyLUKK

CpenHnan TeMNepaTypa neperpesa KaTyLik1

ConpoTvBReHWe NeperM4yHON 06MOTKI
ConpoTvMBneHWe BTOPUYHOM OBMOTKM

DaKTHHECKOS NageHne HanpaxeHrnusn B oGmoTke
daKTHyeCKoe NAAeHHe HanpRAXeHWA B 0BMOTKe

KNA tpanccpopmatopa

OrtHocHTenbHan ownbka pacuera Tpancgopmaropa

2. Okpyrnsi0T 3HaYeHUEe EeMKOCTH
KOHOeHCcaTopa ¢punsTpa B CTOPOHY yBe-
AvueHus (Npu 3T10M peansHbit koadou-
UMEHT NyNLCaumi 6yner MeHblue pacyer-
HOro) v euibrpaloT KOHpeHcaTop ¢ pabo-
HYYM HaNpPAXEeHUeM He MEHEE NPUBENEH-
HOrO B pacHeTe.

3. Kapkac ans o6moTok TpaHcdop-
MaTopa WaroTasnUBAaINT M3 Marepwana
TonwwHoi 10,5 MM, Hanpumep, U3
npeccwnaHa  {3NeKTPOTEXHUYECKUA
xapToH). Ha kapkace pa3mellanT weu-
Ku. [Ing MEXCNOWHOM M MEXOYOGMOTOu-
HOW WM30NALMK NPUMEHRIOT KOHOEHCA-
TopHylo Oymary tonwwHoi 0,01 mm.

SstSok11 = 5,789
SstSok12 = 8,600
wi12x20

lot = 0,066 A;

ws = 2882,0 BuTKa;
wBZ = 229,0 BuTKa;
Spri = 0,01330 mm*2;
Spr2 = 0,19426 mm*2;
Spri1 = 0,01539 mm*2;
Spr22 = 0,20430 mm*2;
wecl = 156,0 mic;

wc2 = 42,0 s/c;
N1=19,0

N2=5,0

diz1 = 0,150 mm;

diz2 = 0,560 mm;
Psym = 3,920 Br;
Soxl = 0,00168 m*2;
tr = 56,8 C*0;

sopri = 40,572 Om;
sopr2 = 1,047 Owm;
DDU1 =1,4 %;

DDU2 = 7,5 %,

KPDtr = 77,0 %.

10,9 %.

Bropuynyio 06MOTKY pacnonarair no-
BEpX NepBUYHOK. HaMOTky BEAYT BUTOK
K BWUTKY, NpyU HamoTke "BHaBan” o6GmoT-
KM MOFyT HE YMECTWTECR B OKHE MarHu-
TONPOBOAA.

O6palualo Balwe BHYMaHWE Ha npaev-
No BBOAA paHHex. Hanpumep, echv 8 no-
ne "BuixopHoe HanpaxeHue 6noka nuTa-
HMA" BBECTM 4.5 (MCNONL3oRaB ANR OTAEe-
nenHus ppoGHOM YacTW Ywcna OT Uenown
TOYKY), TO NOCNE HaXaTUA HA KHOMKY
"Pacyer” Ha 3KPaHe MOXEeT NORBUTLCH
okHO ¢ coobweHuem 06 owwubke
{pwc. 13). (MpuyivHa BO3HWKHOBEHWA
owmbxy 3aKnoYaeTcs B cneayouem. Ka-

KOM K3 ABYX CUMBONOB (TOYKa MAM 3ans-
Tan) ABARETCS OONYCTUMBIM ANA OTaene-
HUA NpO6HOIK YacTh YMCha OT Lenoin, ae-
BMCUT OT HacTpoikm Windows. Ecnm yka-
3aHo, YTO pasgenurent LEnoi v Apob-
HOW YacTen yucna — 3ansras (ans Poc-
CuUM — 3TO CTaHOapTHas YCTAHOBKA),
a nonb3oBarens Bo BpemMs paboTbl Npo-
rpamMmil BBeOeT opo6Hoe uMcno yepes
TOuKy, Gyner 3adwmkcuposana owmbka,
TaK kak npy Takoi HacTtpoike Windows
CcOaepXuMoe Nons He sensercs usobpa-
wexwvem apobuoro yucna [5]. MosTtomy
6yobTe aKKypaTHEIMK NPY BEOOE AaHHLIX.

T3 HARDMON O

Nporpasss

x

Puc. 13

fporpaMmMa COOEePXUT 3aluTy OT BBOAa
OTPULATENBHLIX U HYNEBLIX 3HAYEHWH,
NPONyCka AaHHbX, 3auura oT ownboy-
HOTO BBOQA TOYKM MNK SaNATON He uene-
coobpaszna, NOCKONLKY HACTPOHKM
Windows y nonb3oBatenei mMoryT Guite
paanuuHeiMKu. Bee cnywau npeaycmoT-
pEeTh HEBO3MOXHO.

Becakuii MeTon pacuyera MOXHO 0Xxa-
PaKkTEPM30BaTE TOYHOCTBIO NPOBOAVMBIX
BbiyMcneHuii. B metoavke packerta
TpaHchopmMaTopa, ykasaHHow B [1], He-
KOTOPLIE NapaMeTps ONPefensioT M3
rpadvkos. B nporpamme pacyeta 6noka
NUTaHWR NPUMEHEHb NPUGINXEHHbIE
G OpMYNLI, KOTOPLIE COOTBETCTBYIOT Npy-
BeAeHHsiM B [ 1] rpadwmkam. OTHocHTENB-
HaR CUCTeMaTV4yeckas norpewwHocTs
pacyeTa TpaHcdopmaTopa Ha MarHuTo-
npoeopae cepwv LU He 6onee 10,9 %, aHa
marHuTonposone cepum LN — 18.5 %.

B tabnuus npusedeH Nnpumep pacye-
Ta 6noKa NUTaHWAa C NOMOLWLLIO ONUCaH-
HOR NpOrpamMMme:.
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R6SE: BbiLLe HAc —

Cepreii YEPHELJKMHA (RASWKJ), r. Kypck

Kro-ro u3 paguomoburenei-skcnegnuyHoHepoB CTaBUT cBoe# Le-
neio nopaborare M3 BO3MOXHO Gonbliero yucna paoHos, obnacren
wnu crpaH. OgHu meqrawr o6 ocrpoBax, apyrue — o6 okeaHax. A pa-
anomoburenn n3 knyba "Cnopagux” Kypckoro rocyfapcrBseHHOro
TEeXHMYEeCKOro YHUBEpCHUTETAa 3aMbICIUNA W YCNewiHo oCYLEeCTBHUN
paguosKkcneguyMio Ha 3anafHyio BeplUMHy Beicovahwen B EBpone

rops: 3ns6pyc.

Ha NEPBLIA BArNAA, ankNMHU3M K1 pa-
AMoniobUTeNLCTBO COBCEM HE COB-
MECTUMBIE BEWMW. ANBNUHUCT — 3TO Ye-
NoBek, NpPOBEpPRIOWMA Npegenst CBOMX
OUIMHECKUX M NCUXONOrMHECKUX BO3-
MOXHOCTEM, a paavoniobuTtens — yeno-
BEK, BNagenwui Haebikamu paboTwl
C COBpEeMEHHbIMWM TeXHWYEeCKUMK cpen-
CTBAMM CBR3M, U306perarens, KOHCT-

PYKTOP, 3HTYy3uacT. OOHaKO KaX oMy X0-
YETCR NOYYBCTBOBATE CE0R NEPBOOTKPLI-
patenem — Konym6om wnu Marenna-
HOM, NOKOPWTHL HOBYIO BEPLUMHY MK OT-
KpbiTk AnA paguoniobureneit Bcero Mu-
Pa HOBbLIA YrONOK HA HALLEeR NNaHeTe.
Mpoes 0 npoBefeHuy pagvoCcBR3en
Ha KOPOTKMX BOMHAX C CAMOW BHICOKOMR
TO4KM EBpOnbt — 3anafHOiR BEpLUMHB

B nanarxe Ha sanaaHod sepwimne. GPS noxassiaser suicory — 5638 merpoa.

Ten. 207-68-89
E-mail: mail@radio.ru

DNbKO HebOo!

ropbt Ine6pyc — CTana OCHOBHOW Le-
neo "PapuoansnuHmans 2006, npose-
AeHHOW knybom “"Cnopapvk”™. Mpwurna-
CUNK ONBLITHOrO anenNuHWcTa BUkTOpa
LLyknvHa, UMEIOWEro ONbiT BOCXOXOe-
HWA Ha Anebpyc. OH pacckasan o npo-
rpaMmMe CNOpPTWUBHOW NOArOTOBKWM, NpO-
6nemax BOCXOXAEHUR, HebnaronpuaT-
HBIX YCNOBURAX BbICOKOrOpbs, NUTAHWM,
3KMNWPOBKE, CHAPAXEHUW U 0COBeHHO~
cTAax camoro 3nwbpyca. MNoprotoska
K 3KCneauumy Havanace nerom 2005 r.
¥ BIOYana B ceba duanyHeckyo, Tex-
HWYECKYI0 M anbNUHUCTCKYI0 COCTaBna-
wwue. Ocoboe BHMMaHWe, ECTECTBEH-
HO, YAensnock (PU3INMHECKOR NoaroTos-
ke: Bber no 10...12 km cTtan o6az3artens-
HbiM YCNOBWEM ANF NPETEHOEHTOB Ha
BKNKOYEHME B KOMaHAOY anbNMHWUCTOB-
paavonibuTenei.

TexHu4eckas NOAroTOBKa 3kcneau-
UMK 3aiouanack B BuOOpE aHTEHHO-
(MUOEPHLIX YCTPOWCTE M paguoannapa-
TYPH Ans paguvocesau Ha KB, koTopbie
uMeNy O6bl OOCTATOMHYID MOWHOCTh
M MUHUManeHud Bec. locne OcHoBa-
TENEHOW Npopaborkm Buibop 6uin coe-
nav. B 6a3oBOM narepe pewuwny uc-
none3oBare TpaHcueep IC-746 B kOM-
nnekTe c aHTexHHoi Inverted V na pwana-
30Hbi 40 ¥ 80 meTpoe Ha 10-mMeTpoBON
mayte, a Takxe Ground Plane guanaso-
Ha 20 meTpoB. MUTaTe 3TOT KOMMNEKT
pewwny o1 6eH3MHOBOrD 3NEKTPOreHe-
paropa Honda mowHocTe 1 KBT.

Ana BLIXO00B B 3¢ up C BEPLUMHL! pe-
WwWunyM umcnonbaoBatk IC-7T06MK2G w ca-
mopeneHuit Ground Plane gwanaaola
20 MeTpoB, 3anWTLIBAEMbIA Nerkum (no
BECY) NATHAECATHOMHLIM kKabenem anu-
HoM 10 MeTpoe. MuTanme KoMnnekTa pe-
LWNW OCYLLECTBWUTL OT aKKyMynsTOpOB
12 B 12 Ay ¢ NOAOrpeBOM CNEUWanLHOM
XMMUWYECKOM rpenkoi. Bec Bcero "none-
BOro” panvonioGUTenbCkOro CHapaxe-
HWR COCTABWA OKONO 12 kr.

B noaroToeke, opraHW3auuy v npo-
eeneHuy "PaguoansnuHuanb™ NpyUHARnK
y4actme 40 yenoeek. DMHAHCOBYIO NOA-
OEPXKY Okasanu KOMUTET NO penam Mo-
nopexn M Typuamy Kypckoii obnactu
1 Kypckuii rocyoapCcTBeHHbIlR TeXHWYEC-
KMH YHMBEPCUTET.

Mepeas npo6a Cun NO BOCXOXIEHMIO
W YHMKAnNbHbLIA LWAHC NPOBEPUTL CHAbL
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W annapartypy cocrosauck B HOROpe
2005 r AnbNMHWCTHE U3 KypCKOro rocy-
OapCTBEHHOr0 TEXHUYECKOro YHUBEPCH-
TeTa B 3T0 BPEMA NPOBOAUNM anbnNyHWA-
ay B MNpuansbpycee. PykosoanTens me-
PONPUATUR — anbNUHUCT-MHCTPYKTOPR

AHTeHN8 W nansTka RESE na 3anagHoy sepuunHe Ansbpyca.

NepeoV kareropuy, npenopaearenbs
BY3a BanentuH Kyopssues, "6oneio-
WMIA™ ropamy NOuTK YeTuipe Aecatune-
VR, npurnacun ¢ cobow nATepbx pa-
avonwbutenen Ha nepesan BLICNC
(3800 ™M) u B 6a30BbI Narepb B yilense

—

-

BEayorwiih nareps. MpwioT OARNNAZUSTH .

Aabipcy. YuactHuku npuobpeny Hawanb-
HbIE anbNUHWCTCKUME HaBbLIKKM, NEepBbin
ONBIT NO NOALEMY HA 3ACHEXEHHBIE BEP-
WKHLI U NEOHWKW. YCNOBURA BOCXOXOE-
HWMA OKa3anuCb MakCMMansHO npubnu-
XeHbl k ycnoBusm Inebpyca. A camoe
rnasHoe — ong cebs Mol gokasanu, HTo
ropHoe paavonibUTeNnsCTBO MOXHO
pas3euBare. B urore — 3a ary 3kcneom-
uvio Beino ycraHosneHo 659 paawoces-
3eii ¢ 25 cTpaHamMn Mupa.

3nubpyc — ebiCclwan Touka Esponbi.
BeiCOYaWLLUWA FOPHBLIA MAcCUB BynKaxa
3nebpyc (No ooHOMY MHEHMIO, INLOPYC —
NOTYXLUMI BYNKaH, NO APYroMy — CRR-
WMiA) pacnonoxeH cesepHee [MaBHOro
Kaekasckoro xpe6ra. 3anagHas Beplm-
Ha 3nubpyca (5642 M) v BOCTONHAR

({5621 M) paspenexds: CenNOBUHOW
(5300 M). Knaccuueckwit maplpyr Ha
BEPLWWHLBI — MO OXHbLIM CKACHaM OT

noc. Tepckon MAW OT Havana KaHATHBIX
nopor B Asay. 1o knaccugukaTopy 3T0T
MapLUpyT OUEHWBAeTCR Kak 2A karero-
puM CNOXHOCTH. TEXHUHECKM OH He
OYEHb CNOXEH, HO HE CTOMUT YCnokau-
Bartecs. Ha 3nebpyce onpepensiowmmMm
TPYOHOCTAMU ABNAIOTCA HEYCTOWYMBAER
noroga, 6onbWwas BLICOTA ropbl, CUNb-
Hbill XONOAHbLIM BETEP, OT KOTOPOro He-
BO3MOXHO YKPbITBCR, W XECcTKui, "ByThbi-
NOYHBIA" Nep Ha y4yacTke, Has3blBagMOM
NepoeuiM 3epkanom, 0CoGEeHHO OnNac-
HOM Ha cnycke. Kpome Toro, BO3MOXHBE
BLIGpOCH cepoeopopopa w3 dymapon.
Mpw nnoxon BUOMMOCTU MOXHO 3a6ny-
OWTECA M, CBEPHYE C TPONbI, YT B ApY-
roe yuienbe N1 NPOBANMTLCA B 3aKphi-
TYi0 TpewwHy. Be3onacHoCTb HaLlei KO-
MaHObi CTana rnasHubiM YCNOBUEM BOC-
XOXOEHMSA.

Wrak, 3aseplUve BCE NOAroTOBUTENb-
Hble MeponpuaTHa, 14 mons 2006 r. aB-
TO6YC € aneNUHUCTaMK W paanomoture-
namm ornpaesuinca B KaGapawHo-banka-
pvio. B komanaoy paauoniobuteneit BO-
wnn pykoeoautTens knyba “Cnopagmk”
Kypckoro rocynapCTBEHHOr0 TEXHMYEC-
KOro yHueepcureta Banepbsd lMukkves
(RW3WW), Eerenuii (RA3WIQ) v Hukonai
(RABWUO) Mepsepeen, Kupunn Ko-
poTeko (RA3WUV), AnekcaMap JonxeH-
k0B (RABWOK) w AxtOoH JlyueHko
(R3W-128).

Yepea cytkum komaHaa npwbbina
B yWense AneipCy U pa3BepHyna anna-
paTypy Ha TypucTuueckon Gase [xaii-
neik. C 3T0ro MOMenTa B a¢pMpe 3a3By-
4an cneuuanbHuii NO3LIBHOW paavoans-
nuuuanbt R6SE — POCCUA-LLUECTb-
CNOPAAMK-3NLEPYC.

MATEL NepeeiX OHER kOManpa oceau-
Bana NPakTUYECKWE HABLIKKW anbNUHUCT-
CKOI NOAroTOBKW, BKAKYAWILME B CebR
3aHATMR Ha cCKanax, CHery WM nbay.
3a cnepywwme Hetoipe aHR GbinKM CO-
BEPLUEHE! TPEHWPOBOYHBIE BOCXOXOEHUA
Ha ropy [HeHe OUIKYNLTYpHUKE
{3850 meTpoB HaA ypoBHEM MOPR) 1 Bo-
eHHo-Mopckoro ¢nota (3800 merpos).
C Kaxpow u3 eepluvH 66in0 NPoBEAEeHOD
no 30 paanocesseii.

25 MIONR HayanoCk BOCXOXIOEHWME Ha
3nsbpyc, a 4vepes peHb opraiuaosaH 6a-
30BLI Narepk Ha NPaBOA CKANLHOR rpsage
sbiwe "Mpwviota ogvsHaauaTi” (4100 mer-
POB H8J YPOBHEM MOPR) M CAENAH aKu-
MAaTH3aUWMOHHbIM BeIXOA K ckanam Macry-
X0Ba A0 BLICOTH 4800 MeTpoB.



B oTpensHo cToswel nanarke 6a3o-
BOro nareps Ml opraHuaoceany patoyee
MecTo onepatopa. PRoom ycraHoBunu
aHTEeHHbLI. BeH30reHeparTop, KOTOPLIA NO
NpUYMHE PaspeXeHHOCTU Bo3ayxa [on-
rOe BPpEMRA HE XOTEeN 3aBOAMTECR, NOcne
HEKOTOPBIX “MaHUNyn|uMiK” (Bbin CHAT
¢uneTp Bo3ayxo3abopHwka) 3apa6GorTan
v Bonble HaM HENPUATHOCTEN He po-
crasnsn. Be4epOMm Haw narepb NOCETUA
Makcum (RX4HW), koTopsiit B 3TO BpeMsa
npoxwean 1 paboTtan B agmpe Ha coceg-
HeM NaBoBOM rpebHe BO3ne paspyleH-
HOro 3panua “MpuioTa oguHHaguaTH™.

MpeanpuHaTas 27 WIONR NONLITKA
BOCXOX/AEHMA Ha 3nLBpyc He ypanack
Mo NOroAHbIM YCNOBWAM, M KOMaHpa
BEPHYNACH. ATOT AEHL NPUHEC HaM U He-
KOTOpLIE APYrME WCNbITAHWA: W3-3a
CHMNBHOTO HQQHB“CTO!’O BETPA nNpu-
LLNOCH HECKONBKO Pas ykpennsTe nanar-
KW, BOCCTaHaB/MBaTk NOPBAHHLIE OT-
THXKM MaNThI.

28 wiona B 2.30 MSK komanpa kny6a
NpeanpuHaAna HOBYK, Ha 3TOT pPas ynau-
HYIO NONbLITKY WTypMa 3nbbpyca. Yepea
8 yacoe Ha 3anaQHOM BEPLUMHE, HA Bbi-
cote 5638 meTpoB Han ypOBHEM MOpS,
6biNM YCTAHOBNEHb! NANaTka W aHTEeHHA,
YYACTHUKM BOCXOXOEHWR OpPraHvM3oBany
paboyee mMecTto. CnyCcTs HECKOBKO MH-
HYT B 3hupe cneuranbHeM paauoniobu-
TeNnbLCKUM No3biBHbIM RESE paGotanu
yxe orciopa. Oneparopamy cranu cry-
LEeHTH KypcKoro rocyaapCTBEHHOro Tex-
HUYECKOro YyHuBepcuTetra Kupunn
(RA3WUV), AxtoH (R3W-128) v Anex-
caHnp (RASWOK). Ho B ceasu ¢ Hebna-
rONPUATHLIMYK YCNIOBUAMU BbLiCOKOTOPbS
nopaGoraTk B 3¢gMpe yaanocs nuwes 40
MUHYT. BCero ¢ aToi 0TMeTkn 6bino npo-
BeneHo 82 pagwocessu ¢ 14 cTpaHamm
mupa. K 15.00 MSK komanpna 6Gnarono-
Ny4HO BepHynack B 62308 narepb.

lMpoBeneHwe 3TOW 3KCNEaMLMM NO-
Kazano HallM BO3MOXHOCTM U TO, MTO
€CNW Haf BONNOWEHWEM MENTHE XOPOLLIO
nopatorarb, BCE WK NOYTH BCE 3aay-
maHHoe ypnactcR. CrypeHTst Kypckoro
roCYOApPCTBEHHOMO TEXHUHECKOTO YHM-
BEPCMTETA 3aHMMAIOTCH HE TONLKO Ha-
yKaMu, HO M, COBMewas cBoe xo66u
{pagMo) € 4eM-TO HOBBIM, 3HAKOMSTCR
C HeM3eenaHHbIM. Bnepesie ¢ BbiICOoNain-
et BeplumHb EBponsl npo3eyyany no-
3bIBHBIE KOPOTKOBOJSIHOBOW PaanoOCTaH-
UMK KYPCKMX CTYOEHTOB-paauoniobure-
neid. Ha BepwwHe 3TOR rops NPOHUKA-
EWbCA YYBCTBOM ropaoctv 3a cebs
W CBOMX TOBAapWILEN, CTAHOBATCA NO-
HATHBI CNesbl CNOPTCMEHOB Ha nobep-
HOM NbepecTane.

Bcero 3a BpEMS PaaMoansnNMHUaasb
13 6a30BbIX narepei v c BepwmH [eHb
duskyneTypHMKa, BoenHo-mMopckoro
dnorta, 3anagHoit BepwuHe 3ns6pyca
6uino nposeaeHo 1500 QSO. Komawpa
MONOAEXHOr0 CNOPTMEHOMD PaavoKIy-
6a "Cnopagvk” Gnaropaput Bcex pa-
aMomobuTenen, OKa3aBLuMX NMOOAEPXKY
B 3¢pMpe.

B HacToRwWee Bpems Hasanack nop-
roTOBKa HOBOWM 2KCNeavLuy Ha 3nsbpyc,
B MNaHLi KOTOPOW BXOOST NpoBedeHue
PaaMOCBR3EH C OBYX BEPLUMH ABYMRA KO-
MaHOamMy OAHOBPEMEHHO WM OpraHuaa-
uwa 6a30BOro nareps B paioHe ckan a-
CTyXOBa., JKCNeoVLMA NMNaHMPYETCR Ha
aBryct 2007 r- ]

AHTapkKkTun4yeckas oaumccesa —

YyeTBEpPTb BeéKa CNnycCcTH

Bnaaumup NNECHUYUHA (UAGLV), r. Taranpor Pocrosckoii obn.

Crarss npogonxaer TeMy yvacrua paguonoburenei B COBEeTCKUX
M POCCHACKMX aHTapKTHYECKUX 3Kcneguunsax u 50-nerus nepeosi co-
BETCKOM 8HTapKTHYECKOH 3kcneaguynH. ABTop 3To# CrareM — H3Be-
CTHbIA KOPOTKOBONMHOBUK M yvacTHuk 28-# CA3.

OCTYNUBLLEE B HAYANE NPOLUNOro ro-
A2 NpyrnaweHve penakuum xypHana
"Paguo” NPUHATE YHACTVE B OHE AKTMBHO-
CTK, NOCBSALWEHHOM 50-neTvio nepsoii Co-
BETCKOW AHTAPKTMYECKOW 3KCNeauumm,
66110 ANA MEHR HeOXMAaHHBIM. C Tpyaom
BEpUNOCL, 4T0 yxe 50 ner coBetckwme,
a Tenepk POCCUMCKME, MCCneaoBaTtenu
EXEerogHoO OTNPABNRIOTCH 33 TPUOEBATH
3emens U BeAyT exXeaHEeBHYIO U exeuyac-
Hy10 paboTy BOANM OT POQHOro AOMA.
Kaszanocs, TONLKO BYepa /| C MHTEpEe-
COM yuTan nuTeparypy ob 3TO0M Oanekom
KOHTUMHEHTE, TONMLKO BYEpa 3UMHUMMK Be-
Yyepamu BCTPEHA/CH Ha AManalsoHax ¢ No-
nApHeIM acom Bauecnasom Kwpkunes-
ckmm (UA1L)), pacckassigasiunm o pabote
B AHTapkTuae, W BOpyr OT HEro NOCTYNMNO
He COBCEM OObLMHOE NPEANOXEeHVWE —
npyveaxas caM v Bce yeuamwe! B Tex na-
nexux 1981—1982 rogax Takas woes Ka-

HYI0 CTaHLUMIO MUpHBIA, C KOTOpPOWM U Haua-
NoCb OTEYEeCTBEHHOE OCBOEHME 3TOro
KOHTMHEHTa B ganexkom 1956 .

KoHe4Ho, 3nech Bce HENPUBLINHO: NO-
MWKM, CTOSILUME Ha CBasX, BMYpPOBaHHbLIE
B CKanUCTbie OCTPOBKM, HMKOTLA HE 3a-
KaH4YMBAOLWMWIACA NETOM "BEYHbLIM OEHb"
¥ obunve Nbaa BoKpyr cTaHumu. Hy a ca-
MbiM HENPUBLINHBIM ObLINO YYBCTBO, HTO
CYAHO YXOOMT M NONTOPa roga NpuaeTcs
XMThb U paboTarh C OrPaHUHEHHBIM KDYIOM
Y4ECTHMKOB CTaHuuK. Mo 3aHATMAM anb-
NYHW3MOM R MMEN NPeaCTaBNeHne © Npo-
6nemax NCMXONOTMHECKOW COBMECTHMMOC-
TV NIOAEN, HO 30eCk M BPEMEHHOW MHTED-
Ban nobonkle, U Kpyr konner yxe. B no-
CneacTBMM OKa3anoch, HTO 310 6bi10 ca-
MOE CNOXHOE UCTNLITAHWE ANA BCEX y4acT-
HUKOB, HO YMCTO (UBMNYECKME HArpy3kW
M NOrogHbie HEB3roAbl NepeHOCMNKMCh
npowe.

3a cnunoi — Bocrok.

3anace HeCcOLITONHOR — BEab Tyna Gepyr
TONBLKO NPOgEeccHoHaNoB ¢ 6oNLLWKUM CTa-
XKeM, U3 YMCHA, KaK NPABMNO, NEeHUHIPaa-
LUEB MK MOCKBMYEI. A | HE NPOXoaun HW
no OAHOMY U3 aTux napameTpos. MNpaeaa,
K TOMY BPEMEHM Y MEHR OLiNo BeICLLEE pa-
[ovoTexHuyeckoe o6pasoBanue, 3BaHWe
macrepa cnopta CCCP no paguocnopry
M 3BAHWE MHCTPYKTOPA NO anbhuHWU3MY.
Mo-BuaMMOMY, 3TO U pEKOMEHOaUMA Bs-
Yecnaea cpenanv ceoe geno. MNMoagHvm
eeyepoM 14 HonrbGps 1982 r. 1 okasanca Ha
GopTy "Bawkvpuu®, yeoasuwen 28-10 CA3.
MouTy ABa Mecsua Ny T Yepes COBCEM 3K-
30THMHECKME NO TEM BPEMEHAM CTPaHbI
(Kavapckwe octpoBa, Bpaavnus, OxHas
Adpvka, octpoBa OxHas leoprvs v Kep-
reneH), v B nepBbix 4Mcnax AHBaps 1983 r
3KCNEeOVMUMA BLICAAMNACE HA NereHpap-

Ho Torpaa 06 3T0M HUKTO He fiymar, Bee
Gblnu 3aHATLI PA3rpy3Koi CyaHa, npu-
€MOM W nepeayer MMYLIECTBA U CMEH,
PEMOHTOM TEXHWKK — BCEM TEM, HTO HYX-
HO YCNBTL 33 KOPOTKOe neto. Toraa Xxe no-
cTynun npwkas w3 AAHWW 06 opraHwvaa-
UMM B Ha4ane mMapTa Nepeoro B 3ToW 3Kc-
NEAMLIMK CaHHO-NYCEHWYHOro Noxona Ha
craHumio BocTok. 310 HECTAaHAAPTHO, Tak
Kak o6bMHO NOXOAs! YxO0paT Ha Boctok
B HoRGpe—nekatpe, BO BpEMSA aHTapkTH-
HEecKOoro NeTa, HO M3-3a CUNLHOMO NoXapa
Ha BocToke B 27-it CA3 craHumus OCTpo
HyXAanack B CTpOMMaTepranax u Aonosn-
HUTENBEHOM TONNKEE.

Ha c6oput 610 COBCEM Mano Bpeme-
HW, TEM HE MEHEE B HAYANEe MapTa OECHATh
ATT (apTMNNEPUCTCKMIA TArauy TAXENINA,
BIIIONER TPU NEreHaapHLie "XapbKOBYaH-

UeEBEd O — .oUllvd.
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KM” (CAenaHHbie CneyvansHo A8 aHTapk-
TUYECKUX BKCNIEANLMIA) NBMHYNUCE B 3TOT
HENpOCTO# NYThb AnMHOM B 1500 KM HaBCT-
peyy HACTynaloWel OCEHH, BETPaM U MO-
po3am. IMEHHO TOrfia ! Brnepesie NoH!n,
4TO MOpO3bi MOryT GbiTh Hke 70 rpagy-
COB, BETEP MOXET OyTb CyTKamu, a npo-
XOXOEHUE HA KOPOTKMX BONMHax (6wbin pa-
OMCTOM BO BPEMSA NOX0Aa) nocne oyepen-
HOrO MONAPHOrO CMAHWA MOXET Ha 2—4
OHR NpONacTs COBCEM, NO3TOMY niobas
cBR3ab ¢ 6a30BOW CTaHUMER CTaHOBUTCH
HEBO3MOXHOMN.

Yepesa mecsl, — Tennsie BCTREYM C 3u-
MOBWMKamMu Ha Boctoke, kOTOpbiX Tyoa
[OCTABNAIOT CAMONETAMM, HYETHIPE OHR —
Ha PEMOHTHI, OTABIX W OBpAaTHBIA NyTb.
Bo Bpems OTabIXa yAanock NOCAyLWLAaTEL pa-
oromoBUTensCKUe AMana3oHs U NPoOBEC-
™ Gonee 1000 cBs3eit CO MHOrMMK 3Ha-
KOMbIMW M COBCEM HE3HAKOMBLIMKM Paavo-
mobuTeniMm — No3siBHON 4K1C nonbao-
BancA GONbLUMM YCMEXOM, 1 MEHR 3BaNM
NPaKTHYECKK BCE KOHTUHEHTH cpasy! Yxe
Ha o6paTHOM MyTW, MCNONL3YR “noxon-
Hyi0" pagunocTtaHumio PCB-70 MOWHOCTLIO
100 Br v npocreiiwme NPoBOIOYHbIE aH-
TEHHL, YOANOCh "OXMBWTE" NO3LIBHLIE
DAaBHO HEe 3By4aBluMX B 3¢dupe CTaHuMin
Komcomonesckas (4K1K) v MuoHepckas
(4K1L). NMpaxkTvuecky Kaxnooih sevep
BCTpEyancA Ha pwanasoHe 20 meTpos
C poaHbiM konnekTveom UKGLAZ v gaxe
GecenoBan co CEOMMY POOHBIMIA.

B KoHUe anpens Hac, YCTaBLUMX, CUABHO
0BMOpOXEHHBIX, HO CHACTIMBLIX, CHOBA
BCTpeuan MupHbid, yxe NoAroToOBMBLUIWIA-
CR K gnuTenbHoi awmoBke. [lanee Geuinm
nonsipHeie GyaHy: exepHeeHas paboTa,
HE NpEeKpailaiollascy HONbIO, 3aBTPak,
o6en ¥ YKMH NO PACNMCaHMIO, BEYEPHWI
npocMoTp GOraToi KonnexumMn GunbMoB.
Llna MEHRA xe NoCNenHVi MyHKT 3aMeHsn-
cs pabGotoi Ha nobuTensckux OWanaso-
Hax, Ha KOTOpbiX BCE GbiN0 HENPWBLIYHO
M MHTEPECHO — BCE CNLILLANOCE HE Tak,
kak B EBpone.

K 3MMe 8 HakOHEL, pacnakoBas Yyyaom
NPOBE3EHHLIM Yepea Bce noctst UW3DI
v opraHuaoean cebe paboyee MecTo Ha
3aKDHCEPBMPOBAHHOM B OBLMHOE BpEMSA
peaepBHoiA paauocTaHumu. Tam Gbinuv ne-
penatumk P-640 (ucnonsb3oBan ero B Ka-
HECTBE YCHAUTENR MOLLHOCTM) M OKNONk
HaneHeHko.

Kaxawiid BeYep | CTan NOSBNATLCA NO-
3biBHbIM 4K 1B Ha auanazowax, obulatses
C NONAPHUKaMKM 3apybexHbiX CTaHUuWh
KC4AAA, FBBZQ, VKOGC, VKOVK, ATOA
u Hawux 4K1A, 4K1G, 4K1D, 4K1H. B Tor
rop, BooGwe roBopR, AHTapkTMaa Gbina
XOpOLWO npeacrasneHa e paavoniobu-
TENLCKOM 3(hMPEe COBETCKMMM CTAHLIMAMMU
Gnaronaps ycunuam lepmaxa Lllenuxosa
{UA3GM), BanentvHa MUKMTEHKO
(RU1ZC), Muxamna KytmiomoBa (UA1QV)
u Cepres Pudu (UQ2GDW). Haww nosbie-
HbIE NOCTOAHHO MOXHO BbINO BCTPETUTH
Ha Amanasodax. W Bcerna 4Yvcno xenaw-
LUX NPOBECTY P3AVOCER3bL RBHO NMPEBLI-
LAnNo HallM BO3ZMOXHOCTH.

3umMON kaxablii cnegyiowmin JeHb no-
XOX Ha Npeabipywwi, a opHoobpasave yr-
Hetaetr. Bca pabora cocpepoToveHa Ha
OrpaHWyeHHbIX NAOLWaaKax, Nos3ToMy BCe
C HETEPNEHVEM XOYT HACTYNNEHURA BECHDI.
MpuneTaoT HOBLIE YHAaCTHWMKWM 3KCNeau-
UMK, HANMHAEeT paboTaTk BO3AYLUHEIR MOCT
Ha cTavumio Boctok, nopmepxwveaembiii

CTapPEHLKVMMY, HO HapgexHbimm W-14, Ty-
[1a Xe yxOOWT o4epenHoKn CaHHbiA noxon,
Hay4HbIF NOXOA C MAUMONOraMu OTnpas-
NAETCH B rMy0b KOHTUHEHTA.

MHe poBepwnn y4acTve v Bo BTOPOM
noxope Ha BocTok, KOTOpLIA COCTORNCH
BECHOW. K HEMy ! OCHOBATENBHO NOArOTo-
BUJICA ELLE 3uMOii: TpaHcueep UWS3DI yc-
TaHOBWN B "XapbKOBYaHKY", CAENAN YCu-
nvTens MowHocTM Ha MM-14B (w3 Toro.
4TO NONanock NOM PyKy Ha CBaNkKe M CT1a-
pbix cknagax), Ha GnarmMaHcKon malvkHe
YCTaHOBWN AMNONbL Awanazoda 20 mert-
poe. Tenepb 8 UMEN BO3MOXHOCTE pato-
Tatk npaktMuecku B moboe ceoGoaoxoe
BpeMS, XOTR Ha nNpakTuke 3710 6biN0 Npu-
BA33HO K OCTAHOBKaM, TaK Kak BO BPEMSA
OBVXeHWR “XapbkoByaHka™ GossLIe Hano-
MMHaNa BUBPOCTEHA,.

Tem He MEHee MOMTW KaxObik OeHb No
yTpam ¥ Be4epam 3By4an B 3pupe no3uis-
HO#H 4K1B, npy npoxoxgeHun noxopom
cTaHuuia NMoHepckas ¥ KoMCoOMONbCcKan —
cveHnembit Ha 4K1L u 4K1K cooTeeTcT-
BEHHO. TEnepk MEHRA CNbLILANW XOPOLLO —

noxop Ha BocTok. Tpy nOXopa 3a OpHY 3u-
MOBKY — 3TO COBCEM HECTaHOapTHO,
HO NpPYKa3s OBCYXOEHWIO HE NOONEXAT,
¥ Mbl OBUraemcs o6paTHO Mo yXe CTae-
el PpoAHO CHEXHO-NEN0BON Tpacce.
Ha obparHOoM NyTn BCTPE4YAEMCR C Ha-
MM Hay4yHbiM MOXOOOM, C KOTOPbLIM HE
6bi10 BpEMEHW MO3HAKOMUTLCA NOGAWXE
8 MupHom. B cocTaBe aToro noxopna 6uin
OOMH aBCTPa/MUCKWMIA y4acTHUK Tpesop
(VKOAG) ¢ koMnnexkToM npodeccroHans-
HOWM paauoannaparypsl. Cama paborta
B 3¢mpe ero npvenekana cnabo, HO BO3-
MOXHOCTE Nnobecenosath C XEHOM NO yT-
pamM BHOCUNA NPuATHOE pasHooGpaswe
B €ro HenpoCTYIO XW3Hb CPEOW Mone,
cnabo roBOpALIMX NO-aHIMMMCKK... Tak Kak
3TOT KOMIMNEKT Tak NO-HOPMANLHOMY U HE
3apabortan, TpeBop CTan NOCTORHHbIM
roctemM Moer paauopybku. Ha ecex ocra-
HOBKAX OH NMpMX0aMn KO MHe v Gecegosan
Cc xeHoW LlapoH — mx ceagekba cocroa-
nacbk 3a rog o OTke30a B AHTapkTUay.
Hy»xHO oTaaTh BOMKHOE — M NO NPUBLITKK
Ha cTaHumK MupHLIi OH NOCTOAHHO Gbin

e -

PEsvonobiTenscikwidl "lwak” Bnagnmupa B ANTRDETHAE.

BEOb ABE TPETU NYTU NPOXOAWNK Ha BbICO-
Te 6onee 3000 METPOB Hag YPOBHEM OKe-
aHa. Kak npaBsuno, yTpoMm Nepes BuiXogoMm
OXOTHO 3Banu craHumu CesepHoil AMepu-
K1, & BEYEPOM Nepes Yy XWHOM — OPYXHO
EBpona v A3aua. 3TOT noxoad, No CpaBHe-
HMIO C OCEHHWM, RERCTBUTENLHO OKA3ANCA
NPOrynKoOM: CoNHue CBeTUT NONTH KPYro-
CYTONHO, TEMMepatypa gaxe Ha Boctoke
HE ONyckaeTcs HXe 45 rpaaycos, BETPOB
noyTY He GbiBaeT. Yem-ToO HanoMMHAaEeT Be-
CeHHve Buieaabl B MNpuankbpycke — XOTA
paboTa ocTaetcR paboToM M KaXabik pa-
Ho4Mii neHb BCe PaBHO HauMHaeTces B 8 yT-
pa, a 3akaHyuvBaeTch Gnmxe K 20 yacam.
OcrtaHoBka Ha Boctoke nony4yvnack
COBCEM KOpPOTKOA, TaK Kak BO BpeMA No-
X008 Mbl Y3HANW: NPYHATO pelleHne cu-
namu 28-i1 CA3 opranmM3o0BaTsh eLe oauH

pAgOM, NMOMOran MHE OEenarte aHTEeHHb!,
Y4ACTBOBAN B PEMOHTHbIX paboTax.

OTasix NO BO3BPAWEHUM CNOXHO HA-
3BaThL TAKOBLIM, NMOTOMY 4TO BCE KOPOT-
KOE BPEMS 3aHANY PEMOHTLI U PErnamMeH-
Tl TeXHMKK ¥ 060pPYAOBAHWA, YNAaKOBKA
rPY30B, ¥ YXe B CepeavHe aHBaps 1984 r.
Mbl CHOBA B NyT¥ Ha BocTok. M xoTs ewle
NeTo, HO NpUBAVKEHWE OCEHW OLlyLLaeT-
CH: NORBARIOTCH NPU3HAKK HONM, MHOTOA
HAYMHAET CUNBHO OyTh BETEp, 4 TeMne-
patypa onyckaercs Huxe 50 rpaaycoe.
Tem HE MeHee CnaXeHHbili KONNeKTUB
YEeTKO NPOXOAMT BECh MyTh, A3 M OOMON
YXe O4EHb BCEM XO4HETCH. [BMXEMCH
MaKCUMMANbHO OGbLICTPO — 6GNaro MOXHO
Oenath 3TO M HOYLKD, TaK Kak COBCEM
CEETNO W B HANWYMM ECTb JBOWHON KOM-
NNEKT MEXaHWKOB-BOAMUTENESH.



Ho B pavoHe MNuoxepckon Ha obpar-
HOM NyTK HE3anNaHWpOBaHHaA OCTAHOB-
Ka — BCTPETUNUCh C aBCTPRNMIACKUM Ha-
Y4HBIM MOXOA0M U NOYTK TpW AHS obtla-
AMCb C MIOOBMK, C KOTOPLIMU B TE BpEMe-
Ha W B OBLINHON XU3HW BCTPETUTLCH BLINO
Hepo3MoxHo. MutepecHo 6Gbino Habmo-
fartb, kaKk 15 COBETCKMX 1 7 aBCrpanuii-
CKUX 3MMOBLLVKOB, NPaKTMHECKK HE 3Has
A3bIKOB, NbLITATMCE HAXOAWTL obwme Te-
Mbl, BecTw Gecepnbl. YyBCTBOBaNOCh, 4TO
310r0 OBLEHUA XOTENOCh BCEM — W OHO
nonyyanock! KoHewHo, 3a 310 Bpems buinn
BLINUTHI BCE HeBorarThie 3anackl PycCKoi
BOAKK, Borarefilume 3anackl aBCTpanmii-
CKOMO BUMHE (OHO Y HUX BMECTO BOObI CTONT
B CTONORBO#A), BUCKK K pOMA, HENPUBBINHOE
cnoeo EXCHANGE (obmen — npiM. peg.)
Buin0 CambiM NONYNSPHLIM. Tp AHA NPo-
NETENM KK OAMH, M pacCraBanucb Ml
COBCEM KaK POfHLIE.

Halue Bo3BpaLLEHME Ha CTAHLMID Mup-
HBId CTAaNo yXe 4Yem-170 OOblOeHHbIM,
Ha CTaHUMM MORBUITMCE HOBLIE NORSPHU-
KW, BCE BPEMA 3aHATO NEpPeaave CMeHI.
EctecteeHHO, ¥ 28-it CAD — “pmembenn-
CKWE" HaCTPoeHWA, Yawe obbIvHOoro noce-
uaem cayHy, NPeaoCTasnss BO3MOXHOCTE
HOBEHBKUM NOBEICTPEE OCBOUTL OCOGEH-
HOCTH MECTHOI paboThi.

CynHo neposoro knacca "Kanutad
MBILLEBCKMIA™ HUKAK HE MOXET NpobuTh-
¢ K MUpHOMY HECMOTPS Ha NETOo, U Halle
yOBITME HECKONLKO OTTArMBaeTcs. Jlo no-
CNEAHEr0 MOMEHT2 HE YNaKOBLIBK
TPaHCWBED KM YCUNUTENL, HAA0NI0 33CEB
BO $narmMaHCKoin “"XapbKoBYaHKe”, KOTO-
pas ceoboaHa no cneaytouwero nera. fMo-
cTosHHO paboTao B 3adupe C yTpa 4o Be-
yepa, Cran 33BCergataeM pasiuyHbIX
DX-cronoe.

HakoHeu, 8 cepeauHe anpens "Kanu-
TaH Melwesckuit” Bce xe npobunca
K MUPHOMY, B TEYEHWE HECKONBKUX YacoB
HAaC NOTpPy3uNu Ha CYAMO, M Ka3anoch, BCE
"npenecTn” AHTAPKTUABLI YXE no3agmu.
Ho He TyT-T0 Bbino! laxe HopmansHo oTo-
CNaThCs HE YCNenu, Kak Yepes ABoe CYTOK
BLIACHWUNOCK, 4TO CYOHO, HEYAAYHO BLINON-
HWB KaKOM-TO MaHeBp, NONpoOCTY BMEp3no
BO nbael B 80 kunomeTpax or MupHoro.
CnoxHO NpegcTasuTh, YeM B 31O cuTya-
LMK MOTYT NOMOYL MW CyOHY BOAOU3ME-
uieHuem Bez manoro 9000 ToHH? Okaabl-
Baerca, MoryT! Ha BepeBOYHBIX NeCTHULLAX
BbicoToi metpos 30—40 npu mopoae
8 20 rpanycoB NuuHbIA COCTaB Bbin Crny-
WeH Ha nep, BCEM BpyYeHbl Munbl i
nbaa, u Baons 6opra Geina nponunexa no-
NbIHES O/wHOK noyTy 150 meTpos. Mununm
BECb CBETOBOWN [1€Hb, MHOTOA COrpesasch
4aem. Ho tpyasl Beinu HE HanpacHbiMu,
W K TEMHOTE CYAHY BCE Xe yaanoch "Co-
pBarbCa” C 3TOr0 HEOXWOAHHOTO HKOPSA.
Ewie apoe cyToK NyTv — BLIXOA K rpaHuLe
NBOOR, rae Hac oxuaan "Balikan”™ ¢ Gonk-
LUOH rpynnoi NONAPHWKOB C APYTuX COBET-
CKMX CTaHumin. BeTpeya ABHO 3araxynach,
OfHW 3aCTONBA CMEHANMCH APYrHMMU, Te-
nephb YXXe TOHHO HUKTO HUKYOA He Chewumn.

Yepea wepenio npuxoaum so Ppu-
MaHn, nopt B6nuan r. NMepra — cTronuubl
3anaaHon ABCTpanuK, M y3Haem, Yto Ha-
Wwa OCTaHOBKa 38TAHETCH fHR Ha Yyerwipe
B cBs3u ¢ MNacxanbHbiMKU NpaspHUKEMU
y karonukoB. Paccraemcs ¢ Tpeeopom
W C MHTEpPeCOM YrnybnsemMcs B paccMoT-
PEHWE 3TOW [AANEeKOoW W 3K30TUYECKOMH
CTpaHbl.

3pect NpoM3oWna 3annasvpoBaHHan
¥ OONTOXOaHHAA BCTPEYE C U3BECTHBIM BO
sCeM Mupe paauoniobutenem Maikom
(VK6HD). Bpsao nu KOMY-TO Hago ero
npencraensate, ocobeHHo No pabore Ha
HU3KOYACTOTHLIX AvanasoHax. UMeHHo oM
¥ HbiHe NOKOMHBLIN Bonbloi nobutens
HU3KOYACTOTHLIX ananasonos ZL3GQA 6bi-
N1 MOVMM NEPBLIMU KOPPECTOHAEeHTaMK
Ha 4K1B, korna s cogenan Buiaos Ha 100 Br
M CnyyaiiHylo autendy. C Maiikom BCTpe-
HAeMCS Y XeSe3HOAOPOXHOMO BOK3ana,
3TAKWIA CTPOMHBLIA [KEHTNIBMEH (OH Cam
aHrnuuanuid) ner 55, npenopasarens Me-
CTHOTO YHMBEPCUTETA U 3a80NLIin paavo-
mobutens. [lo ero goma kunomertpos 50,
HO ANA POCKOLUHOro "Wwespone” Ha wae-
aneHO POBHOI (M 6e3 NnepekpecTkoB) an-
cTpanviickoii gopore 310 20—30 MuHyT
e3/ibl. Y BOT Mbl 3HEKOMUWUMCSH C €ro XeHon
M TEeLLe, KOTopoii RBHO 3a B0, 1o koTopasn
C MHTEPECOM YHECTBYET B HalmKx Becenax.

MeHs, ecTecTBeHHO, B NEpBYID ove-
pelb uHTEpecyeT ero annaparypa. Bnep-
Bbl€ BUXY TONbKO 4TO NOSBUBLIMIACA
IC-751 (o4eBuaHO, TOrA2 U HAYENACL MOA
noBoBL K lcom), XOTA KOMMNEKT aHTEHH HE
NpOU3BEN CUNBHOTO BrievaTneHus: 30-mer-
pomas mayta ¢ THEDXX nasepxy v Habop
CnonepoeR Ha auanaloHsl 80 n 160 meTpos.
Ho mecto Maiik gbibupan TwarensHo —
PACNONOXEHO OHO Ha BLICOKOM XONIME, OT-
CYTCTBUE Kakux-nubo WHOYCTPHaNbHbIX
nomex 1 BnmMako pacnoNoXeHHBIX paavo-
crasumid. Bce aro noasonser Mailky no
CUX NOp OCTaBaTHCH CaMbIM aKTHBHBIM pa-
puvonoburenem AascTpanuu, 3Takvm Mas-
KOM HaNM4YMa NpoxoxaeHus Ha H4, Hecmo-
Tps Ha BO3pacT, npubnuxawmiics k 80!

Ho k Bewepy Heobxoaumo BO3Bpa-
WAThCH Ha cyoHo, obMeHuBaemcs afpe-
camy, asTtorpadamu, dororpadpuaMm,
v Maiik Takxke niobe3Ho gocrasnaer Hac
0BpaTHO C NOXENaHWsMW HOBbIX BCTpEY
H3 JMana3oHax.

Mocewexnwe CuHranypa 3anomMHMNOCh
OFPOMHBIM KONMUHMECTBOM CYAOB, CTOSLUMX
Ha peige (npu Hac ux Beino 1800), obunu-
eM paanuuHbix 6a3apos, MarasMHYMKOBE,
CynepMapkeToB v, ectectseHHo, 40-rpa-
OyCHOM Xapoi npw BnaxHoctu Gonee
90 %. HO BCe NONSPHUKW 3aHATH ONTU-
ManbHOW TPATok TOro HeBONLLLOrO KOnW-
YecTsa BanOThl, KOTOPYID Mbi 3apaboTtanu
BO BpPEMSs Nnasakus. 3ajaya COBCEM He
NpoCTas, y4yuThiBaS €€ KONUYEeCcTso u
npepnoxeHve, Ho 3a 2—3 aHa Bce peluanT
31y Npobnemy, XOTH KaXabii NO-pa3HoMy.

Brepepoy — BnaaMBOCTOK, 1 YyBCTBY-
€TCH, 4TO BCE yCTanm OT fanekmx cTpaH —
XOMeTCH K pofHeiM Beperam. C 6onslunm
HETEPNEeHMEM BCE BCMAarpusalTcs B ro-
PW30HT, NOKA HE MOSBNAETCH AONTOXAaH-
HaR 3EMNS, U HajL BCEM CYOHOM 3BY4MT
rpomkoe "YPA!"

BnaauBOCTOK Havyancs C AOCTATOMHO
LONFOr0 NMPOXOXAEHWS TAMOXHMK, TaMO-
KEHHUKM  TIMETENbHO WU3yYalT Hawu
Bonbiume Gaynbl, 4TO-TO M3bIMAETCH, Ye-
MY-TO A2Xe OHW YAMBNRIOTCH (CO MHOW
okazanacb 10-nuTpoBas KaHucTpa cnup-
Ta, U OHW HUKEK HE MOTrNK NOHSTHL, NoYe-
MY OH3 MONHas), HO K NO3OHEMYy Bevepy
Npouenypa 38KOHYEeHa, M Mbl HBKOHey
MOXEM BLINTK U3 3313 M CNOKOUHO Npoii-
TWMCh NO TOpoay.

Nobuieas B0 Bnagueoctoke, HEBO3-
MOXHO HE BCTPETUTLECH € Muxaunom Ou-
nunnoebim (UAOMF) 1 He NnoceTuTs MecT-

Hbleé J0CTONPUMEYATENbHOCTH. Tak B ero
KOMNaxunk, KaKk OOuH, NpOneTeny Yetsipe
AHA. Haw yapTepHbi# peic SBHO He cne-
LUKT, XOTH 3HAeM, YTO BCE BCTpevawme
pOACTBEHHUKW yxe B lennHrpane. Cnycrs
CyTku Haw WUI-86 Bce xe Bambin B BO3AYX,
HO He Haaonro — nEpBaﬂ OCTaHoBKa B YK-
Te 3aHana nouTh 8 4acos, OKa3biBAETCRK,
SKMNax OonxeH 6bin OTabiXaTb, 4 Mbi —
CKy4aTb B MalleHbKOM, W KaXEeTCR pepe-
BAHHOM, 31341 a3p0OBOK3ana.

W BCe we Ha cneqyiollee yTpo Hal nai-
Hep cosepwwn nocagky B NenuHrpage.
CroxHo nepepars 4yBCTBA, ORNAJOEBLIME
KEXK/bIM, YBUAEBLUMM CBOMX POAHBIX W 6113~
Kux nocne Gonee yem NOMYTOParoAM4HOro
pPacCTaBaHUA, 3TO HYXHO MPOCTO NEPEXUTH!
KoxeuHo, Bce BCTpesawlwme — C [aBHO
YBAAOLIMMIA DO3EMU B DYKAX, KPaCHEIMK Ma-
3amm nocne GECCOHHOM HOYM, HO BCE Heo-
6blualiHO cyacTMBbie W PanoCTHLE! Euwe
OfHO MCTbITaHwe ana ouepeaHoin CA3 yc-
NeLIHO 3aKOHYMOCk, W BCE BO3BPALLAIOTCA
K OBBIMHOM XM3HK. W 30€CH e MeyTaloT
O Cneayuwmx noesaxkax — Takos Yenosex!

K coxanenuio, mHe Gonslle He npu-
wnocke NobbiBaTe Ha 3TOM KOHTUHEHTE,
HO NPWHATE yyactve B [IHEe aKTWBHOCTH
6Lin0 6oNbLLIOH yecTwlo. A pa6oTa pocTa-
BWNa UCTUHHOE HACNaXAEHWE: 3a NeCATb
yacoB — Gonee 1500 cesaeit B XypHane,
cpeou KOTOpbiX u Te, C KeM paHee Npu-
wnock paborars B AHTapKTHOe. | |

HA JIOBUTEJIbCKUX
ANATA30HAX

CopesHoBAHMSA

"OTKpbIThe p

A" (YOUNG OPERATOF{S
CONTEST}rpoﬁ.qy‘chn.o 13 UTC 3 pespann 2007 . Ha
Avanaaowax 20, 40 w BO metpoe. B pmanazowe
20 METDOB CBA3K PEKOMEHIYETCR NPOBOAMTE B YHACTKE
14120...14190 «Tu. Bua mogyrnauwk — SSB. Yyactrm-
Kamu COPEBHOBAHUIA MOryT ObiTh TONLKD MONOAE KO-
POTKOBONHOBMKY BCEX CTPAH MUpA.

SaueTHbix NoATPYIN Tpu: SOMB JR (oawH onepatop —
BCE AMaNasoHbl — Monoaexs), MOST JR (Heckonuko
ONEpaTopos — BCE AMANA30HH — MOnoaexs), SWL JR
(HaBmoparens — monoaexs). MononaxHoi (JR) cumta-
ETCR PagMOCTAHLMA, ONepavopy KoTopoi B Tekylem
KANEHRAPHOM rofly MCTIONHUNCCE 18 NET WK MeHbLLe.
PaguocTaHuun C HECKONBKKMH ONEepaTopamMK CHHTaeT-
A MONOAEXHOR, ECNW BCE £€ ONEPaTophi COOTBETCTRY-
10T [LAHHOMY KDHTEDMIO.

NoBTOPHBIE CBR3M Pa3PELLAOTCR Ha PasHLX apMana-
303X, 8 HA O[IHOM AMANA30HE — C HAHANOM KXAOMD 4a-
ca. Paspeie NO BPEMEHH NPOBEAEHWA CBRIM B 3TOM Chy-
vae AonweH GbiTe HE MEHEE TPEX MUHYT YMCRo nepexo-
0B C AManasoHa Ha AManasod — He Gonee 30.

LUECTHIHAYHBIE KOHTPONBHLIE HOMERa COCTORT M3
TPEX NOCNEAHMX LMD KOMTPOSMBHOMO HOMEpa, Nony-
HEHHOrO OT NPEALINYLLErD KOPPECNC , M NOPAa-
KOBOMO HOMERa pagwocenau. Mpu nepecit pagnocenan
nepeaaoT Homep 000001

3a KawAyIo PAAMOCEAIE HAUHCRIOT 110 3 04K, 38 KaX-
LYK TEDPHTORMIO MKPE NG CrMeKy Annnoma DXCC w of-
nacts Poccun — no 10 ouroB Ha KaeA0M OManasose.
3a 0AHOCTOPOHHES HAGMOAEHE (NPUHATH 06 NOILIBHBX

KOB, 38 CBSIW M TEPPMTOPMK MUDE NO BCEM AMNAIOHaM.

OTyeTh XenarentHo NPeacTasIATe B 3NeKTROHHOM
Bune 1 8 dopmare Cabrillo. Npw oTnpaske oT4eTa, co-
nepxawero 20 v Gonee canden, 06bMNHON NOMTOR Heob-
XOAHMO BNOXUTE B KOHBEPT 3MEKTROHHYIO BEPCHIO OTHe-
7a (Ha avckete unu CD-R) w pacnesarky conepalmxch
B HeM Garnos. QYK NPOCYTEIBATE HE OGRAZATENBHO.

NoteguTeny No nogrpynnam GyayT orMmeyens na-
MATHBIMK NDH3aMI 8 NOArPYNNEX C OQHUM ONeparo-
POM — MEAANLID, 8 B NOATPYTINE € HECKDMEKMMK ONepa-
TOpamMu -— NIAaKeTKoR. Te, KTo BOWAET B CBOMX NOArDYN-
nax 8 Tpoiky nupepos, GyayT HarpaxieHbl KOHTECT-
AANROMENMK XyDHANA “Paauo’.

OT4eTEl HEOBXOAWMO BHICNATE 00 24 despann No
appecy: 107045, Mockea, Cenveepcros nep., 10,
pepaxuvs wypuana “Pagwo”, YOC wnv no e-mail:
<contest@radio.ru>. [}
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68] TPex4aCTOTHBIN FreHepaToOp ANS  (Ssues acomemouoc
TpaHcuBepa ¢ pabouvm OuanasoHoM

Y TpaHcBepTepa YKB AMana3oHa 28 neosxommum Gyer rerepomm

Ha vactoty 116 MIy (ans auanasowxa

= 144 MIlnu), 404 My (ans AOwanazoHa

% Hrops HEYAEB (UA3WIA), r. Mockea 432 Mru) w 1268 MMy (anm avanasons
1296 MI). TpaguUMOHHO ANR 3TOrO MC-

nga npoeeneHnn censen Ha YKB gwa- Bsepam KB pmanasoHa. (py 370M 0OHOR  NONb30BANUCh KBAPUEBLIE FEHEPaToOpH
nasoHax 144, 432 v 1296 MMy pagvwo- w13 3aaa4y, KOTOPYK NPUXOAMTCR PEWaTe W MHOMOMMCNEHHLIE KACKaObl YMHOXEHVR
TENWM YaCTO NPUMEHRIOT CaMOaenNk-  paguoNOBUTENAM-KOHCTPYKTOpaM, RBNSR-  4YACTOTH, YTO AEnano KOHCTPYKUMIo rpo-

HB@ NPUCTaBKW-TPaHCBEPTEDPLI K TPAHCKM-  €TCR 3ajaqa NOCTPOEHWS MEeHEepPaTOpoOB  MO3AKOWM WM CNOXHOW B HacTpoike. Cpe-
narte Takoe YCTPOWCTBO KOMNAKTHLIM

mat’d W YHMBEPCANbHEIM (MHOTONYACTOTHBIM)
MOXHO, ECNM NPUMEHWTE 1R 3TON Lenu

£23300 xW1  crneunanuavpoBAHHLIE MMKDOCXEMBI CuH-
Te3aTopOo. HacToThl. IT0 NO3BONUT obec-

R16 360
RZ22 100

c15 ,,ﬁmt?t? neynTbk Kak TOYHOCTH YCTaHOBKM, Tak
22 | 7266 My W CTabMNLHOCTB YaCTOTbI, NOCKONbKY B Ka-
16 2 7 vyecree OﬁpﬁSU.OBOFO B TaKWX YCTPOMCTBAX
NPUMEHRIOT reHepaTop C KBApUEBOi CTa-

6unvaaumen 4acToTh.

CxeMa Tpex4aCTOTHOMO CuHTE3aTopa
nokasaua Ha puc. 1 v puc. 2. Mpubop co-
CTOMT M3 ABYX (DYHKLIMOHANBHLIX Y3N0B —
6n0Kka reHepaTopoB, ynpaBAREMbIX HaNps-
coy wervem (I'YH), n cobeTeeHHo cuHTe3aTopa.
300 Awe I'YH (pwc. 1) copepxuT Tpy reHeparopa,

BbiNONHEHHBIX HA TPaHaucTopax V11 (yacTto-
Ta 1268 MIu), VT2 {4actota 404 MMy n VT3
JBexod  (sactora 116 MIu). ina nepecTpoiiku vac-
I 404ME"  TOTHE MCNONBL3OBAHLI BAPWKANBI, HANPSXE-
£19 68 HME Ha KOTOPLIE NOCTYNAET C BbXOAa MU=
KpOCXeMb! CUHTE3aTOpa. Ha BLiXxOpe Kax-
AOro redepartopa ycraHoenewst Gydep-
HbIE YCUNWUTENM Ha TpaHaucTopax VT4,
VTS u VT6 cooTBeTCcTBEHHO. Kawabiit ua
HUX MMeeT BuixoaHon MHY ¢ cooTeeTCT-
sylowen yactotoii cpesa C15L4C16
(1300 Mru), C18L5C19 (440 M),
C21L6C22 (120 Mry). Mepekmnoyexne re-
HEPAaTOpOB OCYLIECTBNRETCA NOAAYEH Ha-
NPSXEHWA MUTaHWA Ha 0AHY U3 NUHWIA, 060~
BHAYEHHBLIX HA pMC. 1 KaKk o, e U X.
o Cxema cuHTE3aTOpa M3obpaxewa Ha
ﬂg;‘%ys =] 47K vrt, VT AF41486 puc. 2. Ero OCHOBOM RBNAETCR CNeLmani-
L 420 Viz, VI3, vIs VIt BF992 BUMPOBAHHAR MUKPOCXEMA CuHTe3aropa
Puc. 1 yacToTel ADF4113 (unn ADF4112). B Hei
HECKONBKO (hYHKLWMOHANBHBLIX Y3N0B: YCU-
nvTenn curiana BY v o6pa3uoBoro reqe-

*ﬁ

"PAANO" — O CBA3U

: a ; R L
. 5 paropa, NporpaMMUpyeMuiid Npensapm-
. cz7 100 5‘7’”‘"?03 H"’ g‘;’ 78"‘%? ﬁz 78{‘3‘9 47 MKX16E TenbHuA penutens (M) BY, nenvrenw
: WO e gl = i | W Ly Sl
. MK +, \  Denewun . $a3oBbit geTexkTop,
. C28* 0.015mK E]JJ.-{ 47K AI?F%;IJ 2 MYNLTMNNEKCOP W YCTPOWNCTBO Ynpasne-
5 £39 i HUR. BO3MOXHOCTE NpOrpaMMuUpoBaHUA
. l; } K - ! 15 4 47 MKX108 3’ KO3GULMEHTOB NENEHUN NO3BONRET MO-
> 510 %» > Ny4aTh CAMBIE PA3M4HBIE YACTOTHI M UC-
s & RZ5100 - 3 r %ﬁg b 4 ~ NONBL30BATHL NP 3TOM AOCTYNHBLIE KBapLE-
. 77 o 7  Bblé Pe30HaTopbl 418 NOCTPOeHWA 0bpas-
s 1 5 1IN LOBbIX reHepaTopoe. Mukpocxema pabo-
. b a 2 TOCNOCOBHA NpK HANPAXEHUA NUTaHUA OT
* -] 59 2,7 po 5,5 B. bonee nogpobuyio uHGOop-~
. RuO 7.  Maumo o mukpocxemax ADF411x MoxHO
. 7 y3HaTh Ha calite <www.analog.com>.
. opffs 47K [5] 8y BbixOaHY0 4ACTOTY reHepaTopa MOXHO
. PICIZC509A vrg N7 BLMUCIMTE NO OopMyne
. 4 M AT313069 | Ryt ] Fio. = (PBYAIF, / R, ik
. K roe P — ko3dpduUmeHT aeneHus 1
y g— =1+ ; 16/17, 32/33, 64/65); B — koadpPuument
= g bl nenevun 13-paspaagroro ANKA (3—8191);

vig 4700 A — koadPrumeHT penexus 6-paspaaHoro
KT31306-9 ANKA, (0—63); R — koadduumeHT aene-

. Hua ONK[ ob6paayosoro redeparopa
|q700 RSE RJB 47K I(_::JH—GHSSBQ}; Fo — uwacTora 06pasuosoro
#7:{ I :,-7 D 0 paropa.

Konb k03 PrUMEHTOB NENeHVs 1 pe-
XVMOB paboThl 3aNMUCLIBAIOT B NAMATE YC-
TPOWCTEA YNpaBNeHUs — MUKPOKOHTPON-
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nepa DD2. B mukpocxemy cuHTE3aTopa
DD1 Heobxoauman MHGOPMALMR NOCTY-
naer no nuHuaM LE (Buieon 13), DATA (Bbi-
Bon 12) 1 CLK (Buiopn 11). B 3aBMCHMMOC-
TH OT ROrUYECKMX YPOBHEHR Ha BuIBO#AX 4
u 7 Mukpocxemsl DD2 6ypeT nepenaears-
€A MHOpMaLIMA ANR OOHOW U3 Tpex Yac-
TOT. Ha TpaHawcTope V7 BuinonHeH 06-
PasuOBLIR FEHEPATOP C KBapPLEBOW CTabm-
nM3aupMen YacToThbl.

YCcTpoiCTBO NWMTAETCR OT BHELWHEro
WCTOYHVKA HanpsaxeHvem +12 B, koTopoe
noaaeTcs Ha KOHTakT 1 eunky XP1. WuTer-
pansHeR cTabunM3aTop Ha MUKPOCXEMEe
DA2 (+9 B) cmyxwuT ons nuranmws yana NyYH

¥ 06pas3uoBOro reHepa-
TOpa Ha TPaH3UCTOpEe
VT7, a ctabunuaartop Ha
DA1 (+5 B) nutaeTt mMuk-
pocxembl DD1 v DD2.
Pa6Boraer ycTpoicTBo
cnegywuium o6pasom.
Buibop paboyeit 4acToThb
OCYLUECTBNRETCR NOpa-
Yel NUTaoLWEero Hanps-
XEHWA HAa COOTBETCTBYIO-
wuit rexeparop. [Ans
3TOro CcTatunu3upoBaH- [N
HOe Hanpswewne +9B I
C KoHTaxTa 3 BUKK XP1
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"PAAUO" — O CBA3N

;
:
:

NOAAIOT HAa OAWH U3 BE KOHTAKTOB (4, 5 unu
6). 3TO MOXHO CAenaTh C NOMOLLBIO BHELL-
Hero nepexmouarens. focne BKNIoNeHus
MUTaHUA WK NEPEKTIYEHWE NMTaHWA re-
HEPaTOPOB MUKPOKOHTDONAEP NOCkinaet
YNPaBNSoWMe KOMaHbl Ha8 MUKPOCXeMY
DD1, nocne 4Yero nepexoaut B pPexum
OXWUOaHMA. YNpaBnsoiee HanpsxeHve
¢ BbiBOAA 2 mvkpocxemsl DD 1 yepes npo-
NOPLIMOHANBHO-UHTErPUPYIOWMIA GunLTp
C27C28R29R'C’' nociynaeT Ha Bapwukan
(Bapukanbl) BKNKOYEHHOrO rexeparopa
W NOACTPauMBAET ero 4acToTy Nof 3a4aHHOE
3HaveHre, MynbTUNNeKCcop MUKPOCXeMbl
DD1 3anporpaMmMupoBaH Takum oBpasom,
4TO MPY HOPMAMEHOW paboTte cucTemel ¢a-
30BOM ABTONOACTPOVKY YACTOThLI HE BLIBO-
ne 14 DD1 npucyTCTBYET BLICOKWIA NOrMye-
CKUIA ypoBeHb. MoaKNIONMB K BLIBOOY 2 BuN-
ki XP1 CBETOAWMOA, MOXHO KOHTPONUPO-
BaTh HOPMANLHYIO PaboTy YCTPOWCTBA.

Bce petanu ycTpoicTsa pasmewanT
Ha ABYX NEYATHBIX NNATax U3 pBYCTOPOHHE
¢GONLrMpoOBaHHOrO  CTEKNOTEeKCTONMTa
TonuwmHon 1...1,5 Mm. 3ckuawsl nnar ©
PACNONOXEHHBIMKM HA HWX PaaHMO3NEMEH-
TamMu Noka3aHsl Ha puc. 3 (MYH) v puc. 4
{cuHTezarop). Bropas cTopoHa Kaxaon
M3 HUX OCTEBNEHA METANNU3UPOBEHHOW
1 coeaMHeHa ¢ o6LMM NPOBOAOM NEPBOH
CTOpOHbI Yepe3 OTBEPCTMR, a TaKkxe no
BCEMY NEpPUMETPY NONOCKOW (Oonbru.
Mnatel mMeTannnMavpoBaHHOW CTOPOHOW
CKNaawiBaldT BNNOTHYIO AOpyr K apyry
U NpoNavBaloT NoO KOHTYpy. 3arem Mmx
BCTaBNRIOT B METANNMYECKUIA KOPNYC CO-
OTBETCTBYIOLErO pasmepa, KOTOpLIA 3a-
KPLIBAOT ¢ 06eMx CTOPOH MeTannuyec-
KMMM kpoilukamu. CoeavHEHUR MexXay
nnaramMu BbINONHEHbI M30NMPOBAHHBIMK
NPOBOAHVKaMK Yyepes oTeepcTus. Bapu-
kan VD1 (puc. 3) ycraHoBneH w#a nnare
BEPTUKANLHO, 4 K ero Karony npunasHs
BuiBOA Katywku L1 v peaucropa R1.
Ha puc. 5—7 nokasaHb poTorpadum yc-
TPOWCTBA — BHELUHMIA BUA M BiObl CO CHR-
ThiMH KPbiLLIKaMK.

B yCTpOMCTBE MOXHO NPUMEHUTL OETa-
M TpausucTopel VT1, VT4 — AT-41486,
KT3132 ¢ mobbimm BykBEHHBIMUN MHOEKCa-
MM; MONeBLie TpaHaucTops — BFY80,
BFQ98; tpaHaucTopsl VT8, VT9 — KT3130
¢ moBbivm GykBeHHbBIMKM MHaekcamu. Cra-
6unM3aTopbl HANPSKeHUA — nobLie Mano-
MOUWHBIE ANA CTabuNM3auMK NONOXMTENb-
HiIX HanpsokeHyia 5 B (DA1) v 9 B (DA2). Ox-
cuiHbie konaeHcatoput C39, C41, C42 —
TaHTAN0BbLIE ANR NOBEPXHOCTHOrO MOHTa-
*a; noacTpoeunbie C1, CS5, C29 — KT4-25;
OCTanbHBIe KOHOeHCaTopL — Geckopnyc-
Heie K10-178 wiv aHanoruyHsie nmnopr-
Hbie. Bce peavcTopel PH1-12 tunopaame-
pa 1206. Keapuessii4 pesonatop Pr-05s,
K1 unu ananoruuHbii. Bunka XP1 moxer
GbiTe NOGOW, B A@HHOW KOHCTRPYKUWKA MC-
NONbLA0BAHA ABYXPAAHAR OT KOMNBIOTEPA.
Mie3ana XW1—XW3 — mobeie manoraba-
PUTHBIE KOAKCManbHble, NPEeaHA3HAYeH-
Hble AnR paboTe Ha YacToTe reHeparopa.

Katyuixky L1—L3 M3roToBnexHs ua noce-
pebpeHHoro npoeoga gMamerpoM 1,2 Mm
(MCNONBL3OBAH LIEHTPANbHLIA NPOBOAHUK
BY kabens). L1 — OTpe3ok NpoBoaa Anu-
HO# Okono 20 mm, L2 HaMoTaHa Ha onpas-
KE AMamMeTpoM 3 MM 1 CODepXuT 3 BUTKa
c oTBOAOM OT 0,75 BuTKa (ANMHA HAMOTKM
5 mm), L3 — Ha Takoi xe onpaeke v Co-
DEpxUT 8..9 BMTKOB, HBMOTEHHLIX C He-
BONbLLKMM 3330pOM M OTBOAOM OT 1,5 BuTKa.

Katyuwku L4—L6 wamoraHsl nocepebpes-
HbiM NpoBOAOM AvameTpom 0,2...0,25 Mm
(OT MHOrOXMINBHOrO LEHTPANbHOro npo-
sopHuKa BY kabens) Ha onpaske guamer-
pPOM 2 MM U COOEpPXaT COOTBETCTBEHHO
2,5, 4 n 18 suTKOB C HEBONBLLLIMM 3330POM.
Mocne NpoBepKM 1 HACTPONKYM BUTKW BCEX
KaTylueK cnegyer CKpenuTb HeBonblUvmM
KONMYECTBOM 3NOKCUAHOrO KNes ANA npu-
AaHus MM GonbLLeH XeCcTKoCTH.

:1000000012042800080C27000304680303060a0AE2
:100010002604080A26050605000000000604£70278
:1000 380C06001F0C02006600660671
:10003000370A030C0109800C0109920C01094605AD
:100040000000460400000105000€0109140¢010910
:1000500046050000460400000109270C01091D0CEF
: MMBSMBDCGE

109110c0109460550

B rabnuue npuBegeHa pacnevarka
HEX-daiina "npolmekn” MUKPOKOHTPON-

1

I
|

nepa anA vyactor 1268, 404 n 116 My !

npyv 4acTOTe KBapueBOro redeparopa
8 My v vacrorul $a3oBOro petextopa

|

2 Mu. Mamenws ynpaenswowy npo-

rpammy (Koabl), MOXHO M3MEHUTE KaK ya-
CTOTY reHepaTopa, Tak u npumennte ob-
Pas3uUOBLIA reHeparop C ApYroi 4acToToM.

HanaxupaHue yCTpoUCcTBa HAYWMHAKOT
¢ npoeepku paborocnocobHocTH cTabu-

NU3ATOPOE HANPHXEHWA K 3aTEM NEPEXD-

OAT K HAacTpoWke cuHTeaaropa. KoHTpo-
AMPYIOT 3HAYEHWE YacTOTbl M BLIXOAHYIO
MOLLHOCTL. JnuHy nposopa kKaTtylwkum L1
nop6upalot Takum obpazom, yTobbl npu
3anporpaMMUPOBAEHHOI YacTOTe HanpsA-
XeHue Ha koHpeHcaTtope C28 6bino B npe-
nenax 2...3 B, 9T0 NOBLICUT YCTOMYMBOCTL
paboTsl NPY M3MEHEHUM TEMMEpPATYpPbI.
Ecnu HanpsxeHue Ha 3TOM KOHAeHCaTope
GNW3KO K HYNIO, TO OAMHY NPOBOAA Hamo
yBenuuuth. Ecnu aro vanpsxenue 6nmako
K HaNpsXeHwo NuTadus 5 B, anvHy Hano
YMEHbLWWTL. HOMUHanbL anemMexTos Npo-
NOPUMOHANEHO-UHTET PUPYIOILETO GUNBT-
pa C27C28C'R'R29 nopbwpaior npu we-
06X0AMMOCTH MO HaUNyyLeMy Ka4ecTey
curHana reseparopa (oTCyTCTBME CAMO-
BO36YKAEHWNS, MUHMMYM LUYMa W LUMPUHLI
CNEeKTpanbHoM nuxum). PeaucTop R’ 6yoer
Heobx0amMm, a BOT koHgeHcartop C' moxer
M HE NOHANOBUTLCH. AHANOTMYHO NOACT-
pPanBaT MHOYKTMBHOCTL KaTywek L2, L3,
HO Mpu 3ToM KoHpeHcatopamu C1 u C5
M3MEHRAIOT KPYTWU3HY NEpecTpoMKK reHe-
paropos, nobusanck, 4TobLl YCTPOWCTBO
paboTano HopManLHO Ha BCEX HacToTax.
HacTpoiiky HYXHO NOBTOPWTH HECKONBKO
pas3, B TOM YMCNe W U3MEHEHUE HOMUHE-
NOB 3NEMEHTOB NPONOPUMOHANBHO UHTEr -
pupyoluemMy GunsTpy.

TOMHYIO BEIXOAHYK HACTOTY YCTaHasnm-

BAKT KoHpeHcaropoM C29. Ecnu xe owa |

okaxercs Gonblue HeoBxoauMoi, nocne-
aoRarenbHo C KBapLI,EEII:IM pesona'ropom
HYXHO BK/IIOYMTL KaTyLKy WUHOYKTUBHOC-
Tu. ECnu ona mensle Tpebyemoid, 10 no-
CRepoBaTentHO C KBapLEeBbIM pe3oHaTo-
POM BK/IIOHAKIOT NOACTPOEYHBLIN KOHAEHCa-
TOp. Maker ycTpoicTea obecneyusan ypo-
BEHb BBIXOOHOW mMOwMocTu 2 gbMBT Ha
vacrote 1296 My v 12 oBMBT Ha 404
n 116 My,

Penaxtop — C. Hexkpacos, rpaghura — 10, Annpees,
oro — asTopa

il

i B nocneaHee BpeMs ANA panuoCBA3M
Ha YKB LWupoKo ucnone3ayrnTcs ak-
TEHHBI TUNa $iru ¢ paspesHeM CUMMeT-
pHYHBIM BUBPaTOPOM, MMEIKOLLIMM BXO[-
HOE COMNPOTHMENEHWE paBHOE BONHOBO-
My conpotueneHwio ¢wuaepa 50 Om.
K TakoMy Knaccy aHTEHH OTHOCATCH X0~
pOWO U3BECTHBIE aHTeHHBI DLEWU. Op-
HaKo HENOCPEenCTBREHHO NMOAKNIOYAaTH
HECUMMETPMYHBIN KOAKCUanbHbI Ka-
6ens K TOYKaM NUTAHWA paspesHoro
cuMMMeTpuuHOro BwbBpaTtopa He peko-
imeunyerm, NOCKOMNbKY NP TAKOM Nofg-
KIIO4YEHUN NO BHELLHEN CTOPOHE onner-
; ku kabens noreyer YacTb TOKA, 4TO 3K-
BMBANEHTHO NOAKNIOHMEHMIO napan-
{eNbHO aHTEHHEe HEeKOTOPOIi AOMNONHU-
| TeNbHOI HArPY3KU C TPYAHO npeacka-
| 3yemMbIM KOMMNEKCHBIM CONPOTUBNEHW-
iemM. 310 npueener k pocry KCB B ¢wm-
DEepe, UCKaXeHuo OuarpamMmel Hanpas-
' NEHHOCTW @HTEHHBI W, KAK CNeacrewe,
K NOSBNEHUIO OONONHUTENBHBIX WYMOB
I u noTepb.
! 3toro Hepocrarka MoxHO wnabe-
X&aTh, €CNU NPUMEHUTE CUMMETPUDYIO-
tlu,ee ycTpoicrTeo, obecnevywBawliee
|nepexon OT CMMMETPUYHOI aHTeHHbl
'K HECUMMETPWYHOMY KOaKCUanLHOMY

H:kabenw 6es TpanchopMaumM Conpo-

. TMBNEHMA.

{ B knure "AnteHHb YKB" (Af#zeh-
Gepr I 3., Amnoneckuis B. I, Tepe-
wwuH O. H. AuTenHs YKB /Nopg pea.

Butpamep 50 OM
(#ebor nonobuna) (npaBen nongbura)

Hageny 50 0m
34 A

Kabens 50 0M
v

MOzuCInpOAERbI
HABERE 50 Om

M.: Ceazb, 1977) ONMCaAHO CHMMETPU-
i pylowee YCTPOMCTRO U3 ABYX OTPE3KOB
jkabens. Opux M3 RapuaHToB peanvsa-
| UM 31O CxeMbl NpuBeneH wa pmc. 1.
I YCTpONCTBO MMEEeT NPOCTOE KOHCTPYK-
'TMBHOE ucnonHenwe. Mocnepoparent-

’r, 3. Ainaenbepra/ B 2-x yacrax. H. 1. —
1

"iHO C OCHOBHbIM (WOEPOM BKIIIOHEHBI
i§' nBa napannensHbiXx OTPE3Ka, BLINON-

I HEHHbIX U3 TOro Xe kabens, 4To K OC-
iHoOBHOI duaep. Nesoiii Mo cxeMe oTpe-
| 30K NpepcTasnserT coboit yeTBepTLROR-

il HOBBIW TpaHcdopmarop. MNpassiin — Ta-

Ikoit xe Tpamcdopmatop, nocneposa-
| TENBHO C KOTOPBIM BKAKOYEHE NONYBOS-
- HOBasA neTtns. Takum obpazom, nonHasa
{ ANWHA NpPaBoro No Cxeme oTpeska co-
'cTaBnser Tpu YeTBepTH ANUHLI BOMHLI.

: K Toukam nutaHua embparopa noaknk-



CumMmmMmeTpupyouiee ycTpoicCcTBO

YKB aHTeHHbI

Hrope TPUIOPBEB (RV3DA), r. KonomHa Mockoscko# o61.

YeHbl UBHTpanbHbIE NPOBOAHUKW OTPE3-
kKOB. WX onnetkn coefuHeHb TONbKO
mexay coboil v Hukypa Gonee ve nog-
KNIOYEHb!, MOCKONMBKY WMMEIOT HyneBoii
noTeHuuan.

B cny4ae, ecnu exogHoe CONpOTUB-
nexve eubpartopa aHTEHHbL! COCTaBNReT
50 OmM, TO kaxgbiil OTPE30K "BUaOuT”
ceolo nonosuny — 25 Om. Monysonyo-
Ban NeTna TpaHcgopMUpyeT CoONpPoTUB-
NEHWE Npasol nonoBuHkWM BubpaTopa
B COOTHOWeHuM 1:1, BHOCA ¢asoBbi
cosvr 180°. Kaxawlit U3 4eTBepTLBON-

a BOMHOBOE, [a eule C OTBODOM OT 4HeT-
BEPTH ANVHLI BONMHLL.

MpeumyliecTea Takoro CUMMETPUPY-
IOLLErQ YCTPOWCTEA O4E€BUAHbLL

1. Mo onnetkam ovpe3kos kabens,
COCTasNAolMX CUMMETPUPYIOLIEe yCT-
POIICTBO, HE Te4eT ToK. Mo3TOMY MOXHO
He 3aboTuTLCA O NOTEPRX Ha NOrnoLue-
HWE MpW 3arpAsHeHWn 3TUX OTPE3KOB.
Pacnonararte ux MOXHO BINOTHYIO K Tpa-
BEpCe.

2. KCB B mo6om oTpe3ke onuckiBae-
MOrQO COrnacyluwero ycTtponcTsa npw

HOBLIX TpauchopmaTopos u3 kabens
C BOMHOBbIM conpoTtuBneswem 50 Om
TpaHchopmupyer 25 Om Ha Bxoge
B 100 Om Ha sbixoge. MNoOCKONLKY BLIXO-
Abl HETBEPTLBOMHOBEIX TPaHCchOpMaTo-
pOB BKJIK4EHbI NapannessHo, TO OCHOB-
HOM $upep "BuawT" CONPOTUBINEHWE,
pasHoe 50 Om. Takmm o6pasom, Npons-
BOOMTCA CUMMETpUpoBaHne 6e3 TpaHe-
¢opmvpoBanua conpotueneHus. Bce
BbllueCKasaHHOe CnpaBeffvBo W ans
kabenein C OpyruMu 3HaYEHWAMW BON-
HOBbIX CONpOTUBNeHun. [IpyU 3TOM He-
06X0AMMO NULL, HTOOLI OHO COOTBETCT-
BOBaN0 BXOOHOMY CONPOTUBNEHUIO aH-
TEHHbI.

Mpy BHWMaTENEHOM PACCMOTPEHWUW
CXEMbl MOXHO YBWAOETbH TPaAvLHMOHHOE
U-xonewo, TONbkO HE NONyBONHOBOE,

paboTe Ha COrnmacoBaHHYK AHTEHHY He
npesbiluaeT nByx eamHul, 4170 obecne-
4YUBaET HU3KWE NOTEPW W NPOnYyCKaHwe
6onbuoi MolwHocTy 683 onaceHwin Npo-
6os kabenn.

Mpwv NpPakTU4ECKOM BbiNONHEHUW aH~
TEHHbBI, PACCHUTAHHOW Ha KOMNLKITEPE,
wnorga Tpebyerca nebonbwas nogcT-
povika BXOAHOrO CONPOTUEBNEHWA. 3TO
MPOVUCXOOMT NOTOMY, H4TO NPY NOAKMO-
HeHWW K 3axumam paspesHoro eubpa-
TOpa oTpe3koe kabensa MoryT BO3HUKATL
"HeyHTeHHLIE" PeaKTUBHOCTU MOHTBXa,
3HaYeHUA KOTOPbLIX MOrYT BaPLWPOBaThL-
ch B npepenax +j10 Om. UcTO4HMKOM
AONONHUTENLHBLIX PEAKTUBHOCTEN MOTYT
cTaTte ¥ OwWbKkKM Npu yd4eTe BIUAHWUA
TpaBepchbl Ha ONWHY 3NEeMEHTOB mpw
NPakTUYeCKo peanu3aumy KOMNbio=-

TepHol mopgeny. KoMneHcupoBBTb BHe-
CEHHYID peakTWBHOCTE B MHOroane-
MEHTHOW 8HTEHHE MOXHO Cneayllvm
cnocobom. B Topuax subpartopa ceep-
NAT OTBepPCTWA, HapesawT pe3uby,
¥ B HWX BBUHYWBAIOT HEBONbIUWE BUHTEI,
NPeanoYTUTENLHO CAMOAENEHLIE, ANk~
MUHUEBLIE. CaM aKTUBHBLIA INEMEHT W3-
roTasnuearoT Tak, 4Tobul ero 8 Hebone-
wux npepenax MoxHo 6bino nepeme-
waTte no Tpasepce. Mamenenvem onv-
Hbl BUGpaTopa ¥ OOHOBPEMEHHO Ero No-
NIOXEHUS MOXHO DOBUTLCA KoMNeHca-
LUWKM BHECEHHBIX PEAaKTUBHOCTEA W MMU-
HuMMaaumu 3Havenmn KCB. Cnepyer
3aMeTUTHL, YTO MpW 3TOM Auarpamma
HanpaBneHHOCTU aHTEHHL W Koa(Pu-
LUMEHT YCUIMEHWUA OCTAKTCA NPaKTU4ec-
KW HEW3MEHHbLIMW. 3TO yTBEpXAEHWE
Tem Gonee cnpasennueo, 4em Gonbwe
3MEMEHTOB B AaHTEHHE, MOCKONbKY
8 MHOTO3NEMEHTHOW aHTeHHe 3TH Napa-
MeTpb 0becneYyvBadTCA B OCHOBHOM
“Maremarukoi”. Npu komnexcauuu Ta-
KUM CcnocobomM peakTMBHOCTU NOpROKa
10 Om B BOCEMHAALATWSNEMEHTHON
aHTeHHe ANMHON B 5A xoaddwuwveHT
YCUNEHUA W3MEHFETCH OTHOCWTENBHO
pacyYeTHOro NUlk B TPETLEM 3Hake.
LLlymoBbie CBOWMCTBA aHTEHHB NPW 3TOM
TakXe OCTaloTCA npakTU4ecKu Hewa-
MEHHBIMU.

KOHCTPYKTUBHO ONUChLIBEEMOE YCT-
PORCTBO MOXHO BbiNOMTHATL CNeayiouwmm
obpazom.

W3 creknorexcTonuTa unv opreTexna
BbipesaT nnowadxky. Warorasnuealor
U-6onThl, koTOpLie ofiecnevar kpenne-
HWE NNoWANKW K TpaBepce u OgHOBpe-
MEHHO [JafyT BO3MOXHOCTL Nepeme-
WaTe NNowaaxy npv NOACTPOAKe B He-
Gonswux npepenax. WarorasnusawT
nonosvHky subpaTtopa, B TOpLax KOTo-
PbiXx CBEPNAT OTBEPCTUS W HapeaawT
pe3uhy. B 0TREpCTUA BBOpaYMBAlOT pe-
rynMpoOBOYHLIE BUHTHLI. MONOBUHKW Bu-
6paropa KpenaT K NNoLWanke BUHTaMM,
HO HE BIMTOTHYIO K HEW, 8 Ha PaCcCTOAHUK
MuHMMYM 5 mMm. [lna 3TOro B Mecrax
KpenneHua 8 nonosuHkax swbpaTopa
CBEPNAT OTBEPCTUA U HAPEe3aloT pesuby,
a npv cbopke mexay nonoBvHKaMu Bu-
6paropa v NAoWaaKoi nooknafbiBaT
ovanekTpudeckve waibui. Moagxmoye-
HWE OTpe3kos kabener CUMMETPUPYIO-
uero ycTpoicTea oCyL|eCTBNAETCA naii-
KOW K Nenecrkam, KOTOphLe KpensTcs
8 TOpubl NOMOBUHOK BUBpaTopa BUHTA-
Mu. Beio LeHTpankHyio 4acTs enbparopa
NOMELLAINT B KPLIWKY OT NAACTUKOBOM
OYTLINKK W 3aNMBAIDT NPO3paYHLIM TEp-
MoKneem.

Mepexon 0T CUMMETPUPYIOLLETD YCT-
poicTBa K OCHOBHOMY duaepy ny-we
BCEro BLINOMHWUTL C NOMOLLLIO pasbem-
HOrO coeavHeHun. Mpyv UCNoNL30BaHWK
pasbemMa-Tpoikuka TMna CP50-163 803-
MOXHO OOHOBPEMEHHO 3a0enaTh B pasb-
em ofia oTpeska kabens, kak nokazaHo
Ha ¢oTorpadvm puc. 2,

Ans perynupoBKW aHTEeHHbl Bnonde
AOCTATO4HO wWCNONL30BaThL kanubpo-
BaHHbLIA MOCTOBO#M MHDMKaATOP.
Mpw TWaTenLHOM M3roTOBNEHWA aHTEH-
Hbi PEryNUPOBKW NMPaKkTW4ECKU HE Tpe-
Byetcs.

PenaxTop — C. Hexpacos, rpagdvxa — 10. Angpess,

doro— aeTopa
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YMeHbLIeHne BpemMeHu
cpabaTbiBanusa pene

15 paborel Tenerpadom B pexumMe “no-

nygynnexkca", Koraa agup npocnylwvsa-
eTcA ONepaTtopoM B Nayiax mMexay Tene-
rpahHLIMA NOCLUTKAMM, LIENK KOMMYTALWMW
aHTeHHb B TDAHCUBEPE UM HA BXOAE W Bbi-
Xo[e youiuTensl MOLUHOCTM OO/DKHbE UMETEH
Bbicokoe ObicTponeiicTeune, MpakTuka noka-
3biBAET, 4TO Bpems CcpabarbiBaHus BLICOKO-
HACTOTHLIX SNEKTPOMEXaHUHECKUX pene,
npeaHasHayeHHbIX 119 KOMMYTaLnv 3aMeT-

+U/ 25
Lt KZ
Vot
M IN%001
K1 Vit
%Z TIP47
Bxod Lﬂ
SA1 vz
100 mKx
l X358 IN400T

eca aHayenwe Toka yepe3 obBMOTKY pene
6610 6! HE MEHLLLE TOKA OTMYCKAHWA,

Mpepcrasnexdbin MeTop, addexTu-
BEH — CKOPOCTb HAPaCTaHWA TOKa B O6GMOT-
Ke pene yBeNu4MBAETCH B HECKONBKO pas,
4TD 3aMETHO CHWXAET BPEMS €ro BKIOYe-
HuA. Ha puc. 2 nokasaHb BpemeHHble 3a-
BUCUMOCTW TOKa Yepe3 oBMOTKY pene ona
HECKOMLEKMX BaPWAHTOB HANPFKEHUA UCTOM-
HuKa NTasuR. Kpueas 1 cOOTBETCTBYET NO-
faye Ha pene HOMWHANBHOIO HanPsXeHWUs,
KpUBan 2 —ynBOEHHOro, KpuBasi 3 — yTpo-
EHHOMO, KPUBaA 4 — YBENWYEHHOTO B NSTh
pas. M3 atux rpadmkoB BMAHO, YTO NP yA-
BOEHWW HANDAXEHUSA NUTaHWA TOK B 06MOT-
Ke pene BO3pacTaeT NpMMEPHO 8 OBa pasa
6bicTpee, YTO U MPUBOAUT K YMEHBLUEHMIO
€ero spemeny cpabarsiBasun. [ansHeiuee
MOBLILUEHUE HANPSKEHWUA MUTaHWUA TaKKE
YCKOPAET HapacTaHue Toka 8 0BMoTke pene,
HO YXe He TaK BHO.

Hepocrarok aT0ro MeToa ouesnaeH —
B annapatype Heobxooumo vMeTs aonon-
HUTENLHBLIA MCTOYHUK MUTAHWA C MNOBLILLEH-
HBIM HaNPsXeHUEM, Noa KOTopoe K TOMY Xe

Puc. 1 eLe Haao NpUcnocabnuBaTL U LIENK ynpas-
gﬁr A /:?_...-._____::.__ = _-.___:=.
- - & !; 7 5
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HblX YPOBHER BLICOKOYACTOTHOM MOLLIHOCTH,
MOXET MpW STOM OKa3aTbCA HeAOoCTaToM-
HbiM NpW GONbLIIMX CKOPOCTAX pabGoTh
B 3¢pupe. TUNWYHLIE 3HAYEHWA BpEMEHU
BKNIOHYEHWA Takux PEne NexXar 8 uHTepeane
10...30 mc. Kak cneacTteue, BO3MOXHBL 06-
PasoBaHVe BbICOKOYACTOTHOM Ayrd Mexay
KOHTaKTAMMW pene v BbiXOA, U3 CTPOS anna-
parypbi. HEKOTOpLIE BapWaHTbi PELIEHWA
3aroi npobnemsl pacCMOTPEHL B CTarbe
fAua Yawra (lan White, "In practice”,
Radiocommunication, 2002, April, p. 55, 56).

Mpocreiumii  cnocob  ymeHblueHWA
BpeMenn cpabaToiBaHus pene — BpeMeH-
HOE MOBbILLEHWE YNPABNAIOLLErD Hanpaxe-
HWA Ha obmoTke pene. LA orpaHvyeHus
ToKa Yepea obmOTky B “CTauuoHAapHOM"™
pexumMe (KoY HaXar) nocnenosarensHo
C HEW BITIOYAIOT ONPaHUYMBAIOLLNIA Pe3uc-
Top R1 (pwc. 1,a). Ero conpoTuBnexwe
DONXHO BbITb TakuM, 4TOOL YCTaHOBMBLLIE-

NEeHURA, PACCHUTaHHBIE OBLMHO Ha HaNPAXe-
HUE nuTaHus 12 B. AMEpUKaHCKWIA KOPOTKO-
BonHOBWK K1LP pelumn 3agady ymeHbLIeHHA
spemenn cpabaTbiBanus pene, He BsoOsA
8 annaparypy AONONHUTENbHOMO UCTOYHW-
Ka nuTanun. MNpenioxeHHan UM Cxema yn-
paenexwus pene nokasawa Ha puc. 1,6.

B vCXoaHOM COCTORHUM Lienk ynpaene-
HuR ("Bxog”) ve coeamHera ¢ obLUMM Npo-
BOAOM M koHaeHcaTop C1 6bicTpo 3apaxa-
€TCA RO HANPSHKEHUS UCTOYHUKE MUTAHUA
yepea obmoTku pene K1, K2 u guoasl VD1,
VD2. Mpu coepgmHesuy LIENW ynpaBnenvs
¢ OBLWM NPOBOAOM 3aPAXEHHLIM N0 Ha-
MPSHKEHUA UCTOMHWUKE NUTAHUA KOHOEHCA-
Top C1 OKa3bIBAETCA NOAKMO4EHHLIM MEX-
Dy BLIBOOOM amuTTEpa TpaHawcTopa VT1
v ofilumm npoeoaom. Tpawauctop VT1, 6a-
30Ban LIENb KOTOPOro Hepes peauwcrop R1
coeauHeHa ¢ obLmM NpPoBoaOM, OTKpLIBa-
€TcA, a Ha OOMOTKWM pene Bo3AencTeyer

CYMMa HanpsXeHUIA MCTOYHWUKA MUTaHWA
W HanpsxeHua Ha koHaeHcatope C1, T e.
GAKTUHECKM YOBOGHHOE HANPSXEHWE M-
Tanun. BoapeicTeue aTO KOpoOTKOE (MWIN-
NUCEKYHOLI) ¥ ONpPEaenseTca BpeMeHem
paspsapa atoro a qepes ob-
MOTKW pene. Kak Toneko konpercarop C1
pazpsxaercs, B paboTy BKIKHAETCH ouoa,
VD1, koTopeiia BypeT yoepxvears pene Bo
BKNKYEHHOM COCTOAHMK N0 TEX NOP, noka
uens YNpasnesvws noakmoyeHa K obuiemy
npoeoay. Kpvean 5 Ha pyc. 2 unmoctpupy-
et 3ddeKTMBHOCTL paboThl 3TOro YCTpOi-
CTBa — €ro NPUMEHEHWUE SKBUBANEHTHO YT-
POSHUIO HANPFKEHWA MCTOYHNKA MUTAHURA.

B mOmMeHT, KOraa uens ynpasneHus oT-
KnoyaeTca o1 obliero NpoBoaa, TO KOH-
aeHcarop GbiCTPO nepesapskaeTca ue-
pes o6MoTKKM pene v propsL VD1 u VD2,

3HaveHne eMKocTM koHaeHcatopa C1
3aBUCHT OT XapakTepucTuk o6MOTOK pene,
W NS peanv3auuy “nonynynnexkca” Ha Bbi-
COKUX CKOPOCTAX paboThl MoxeT norpeto-
BaTbeA ero noabop. CvKoM ManeHsKoe
3HaYEHUe EMKOCTW 3TOMO KOHAEeHcaropa
CHWXAET 3PPEKT YMEHLLUEHWA BPEMEHW
BINIIOYEHUA, 8 CIVLWKOM BOnNbILOE MOXET
3aTAHYTEL OTK/ONEHWE KOHTaKTOB pene.

Makcumanshbie 3apanHo-paspanHLe
TOKM B Lieny yNPaBneHus aTuUM y3/10M 3a-
BUCAT OT XapakTepucTuk o6MOTOK pene
K1 v K2 (8 asTOpCcKOM BapuaxTe Tun pe-
1@ He YKa3aH, HO NPUBENEHO 3HaYeHWe
TOKa — okono 1 A), NOATOMY KOMMYTaLMIO
uenu ynpaenexus uenecoobpasHo ocy-
WECTBNATL HYepe3 NOCTATONHO MOLUHLIA
nonesoit Tpawauctop. TpawaucTop VT1
TaKke AONXeH WMeTk COOTBETCTBYIOLIMIA
HOMWHANILHBIA TOK KoNnekTopa. M3 Takux
xe coobpaxeHnin (HOMUHANBHBIA NPAMON
TOK) Buiiupalot v props VD1 w VD2,

PenaxTop — C. Hexpacos, rpaguka — H0. AHnpees

Mporpamma MMANA-GAL

a caite XypHana "Pagvo” sblioXeHa HO-

Ban  Bepcws 1.2.0.10 nporpammel
MMANA-GAL. Tak Teneps HasbLIBaeTCA Nony-
nspHan y pagronobureneil nporpaMma Moae-
NUPOBAHWA GHTEHH. 3TO USMEHEHWE OTPaXaeT
MyBOKUE CTPYKTYPHBIE M3MEHEHWA KOAa Npo-
rpamMmel. Kpome TekyLLmX YITyuLUEHWIH, B Npo-
rpaMMe Co3ana BO3MOXHOCTE Aa/bHEeRLLe-
ro HapalMBaHKs ee GYHKLVIA M CEPBUCOB.

B nmporpamme, B 4acTHOCTW, BBEAEHD He-
CKOMNBbKO aBTOMBTWUMECKAX KOPDEKUWA. B ux
YMCNe: aBToKOppexums oLwmbxn NonNbIosaTens
NPY YCTEHOBKE WM [MHBI CEMMEHTA MEHbLLIE
[BYX Paavycos MPOBoaa, aBTOMATHUHECKAR KOp-
PEKUMA  ONWCaHWA NPOBOAOB (WCKNoHaeT
oLKBKY NpW pacyeTe aHTeHH, KacaloLwXCcs
3eMnU), 8 TaKKe aBTOMaTUHECKWA aHanus
W KOppexLMA oLLMOOK Monb3oBaTens B onuca-
HWW aHTeHHb!. JlobaBneHa ycTaHoBKa None3o-
BaTeneM CBOEro Matepuand aHTeHHs! (C BBO-
AOM YAENBEHOW NPOBOOMMOCTA WM MarHUTHOM!
NPOHULIAEMOCTH Matepuana). B nporpammy
8BEAEHa BO3MOXHOCTb NPEPLIBaHUA NONL30-
BaTenemM 3aTAHYBLUMXCS MPOLUECCOR BuNMCHE-
HUSA, MOCTPOEHWA rpaduKoB, ONTUMU3ALIAN,
a TaKke ynyuweHa obpaboTka Ype3BbNaHbIX
CUTYaLMA (aBapWiAHBIA BLIXOL, HEXBATKA NamMs-
TH, BHEWHWA COOI), KOTOPLIE MOTYT BOSHUWK-
HYTb NpW pacyeTax. Hy 1 kak oBbINHO, YCTpaHe-
Hil 0GHAPYXEHHBIE OLUMOKIA.

Cka4aTh NporpammMy MOXHO C ftp-cepse-
pa xypHana <ftp://ftp.radio.ru/pub/
2001/06/mmanarus/mmanarus4.zip>.
Mockoneky HA STOT 3APEC ECTL CCLUTKM YXE
Ha MHOMX CaiiTax, To Cam aapec W HassaHue
daiina coxpaHeHbl CTapbIMU, B
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AnnapaTHbiii gexkopep
TenerpadHbIX CUrHaNOB

peanaraembii CW pexkopep [1, 2]
NOBTOPsEeT aHanoruyssili npubop,
pa3pabotanHblin Ppanyecko Moprantu-
Hu (Francesco Morgantini, IK30IL)} [3].
[ns HopMmaneHO paboTkt Aekonepa npu-
HUMaemsblit curHan ponxeH ObiTh 6e3
QRM u QSB, a ons Toro 4tobbl aBTOMa-
TMYECKW 30anTUPOBaTLCH K CKOPOCTH Mne-
penauv B npegenax 5...30 cnos B MUHYTY,
eMy A0CTATOMHO HECKONbKUX MEepBbiX
3HAKOB.
Kak v B MCXOOHOM BapwaWTe, OeKo-
fAep pacrnosHaer Bce 26 Hyks NATUHCKO-
ro andasuta, undps ot 0 A0 9, Touky,

/XP'l “TMuTaHue” 1|n_,!3 DA1 7805CT

YCTPOMCTBO aBTOMaTWHECKW CKOppPEeK-
TUPYET HayanbHyl0 CKOPOCTL npuema
(15 cnoB B MUHYTY) B 3aBUCUMOCTW OT (ak-
TUYECKOW CKOPOCTV nepenayu. Texyllee
3Ha4YeHWEe CKOPOCTM MOXHO YBUOETh HA IK-
paHe, Haxas Ha kHonky SB1 “Ckopocts”.

Cxema pekofiepa w3obpaxeHa Ha
puc. 1. B npubope BCero JeTuipe uHTer-
panbHbie MUKPOCXEMbI (B8€e aHanoroBble
W ase uudpossie). K pazvemy XP5 no cxe-
ME, MOKA33HHON Ha PUC. 2, NOAKNIOHAIOT
marpudHeid KK HG1 Ha 16 sHakomect,
WMEIOLMIA BCTPOEHHBIA KOHTpOnnep. He-
WCMONL3yEMBbIE BHIBOOLI MWHAWKATOPAa

y

flexoavpyemelit CUrHan pasmaxomM He
menee 100 mB nopawr Ha pasbem XP2
HEMNoCcpPeacTBEHHO C BLIBOOOB MPOMKOro-
BOPUTENA WKW TONOBHbIX TEnedoHOoB.
HO MOXHO NOAKNYATLECH U K NUHEAHOMY
BbIXOfly TPAHCUBEDA C BbIXOAHLIM COMpo-
TuBneHuem He Gonee 600 Om (kax 1 B aB-
TOPCKOM BapWaHTE C TPAHCUBEPOM
FT1000-Mark V). JoCTOMHCTBO Takoro
NOAK/NIOYEHWA B TOM, Y4TO YPOBEHL CUrHa-
na, nocTynaiowlero Ha EKOAEep, He 3aBu-
CUT OT MONOXEHWS PErYNATOPA POMKOCTH
TPaHcueepa.

OnNTUManbHLIA YPOBEHL CUrHaNa Mox-
HO YCTAaHOBUTL C NOMOLLLIO AOMONHUTENL-
HOro perynsropa Wnwu ycwnuTens, ycra-
HaBNMBaEMOro Mexay ebxonom 34 Tpax-
cuBeepa U gexopepom. Hacrpowe npuem-
HWK Ha paboTtaioulyio TenerpacgHyio cTaH-
uuio, pobueaoTtcs, 4To6L ceeTopmon HL1
MUrasn B TaKT ¢ MPUHUMAEMbIMU TOUKEMM
1 TUpe koaa Mopse.

Mpy HeobxoaMMOCTK K pasbemy XP3
MOXHO MOAKNIOYNTL O6LIYHBLIA Tene-

N
BE|| ¥ 1 R4 [l]Rf’ R6 [AR7 []R9 [/R10 PT]MB L _hCN-C‘i?
(min} 25 B Kese. 4 DA2, /1820 |/133k |10k [/]18k |18k  |[/]18k [|22k T %108 0,1 MK
ebie. 14 DO, DD2
8 9 DD2 PIC16F84 s
ol i pA2 NESETN () HL1 DDA 1 g
VD1 LU IN |PLLfouT(® i 2pg %3 7
AAT18 = ! PN
Bt c3f! c7 4
VD2 — S1.5mrx 3>
AAT18 c2 —=x*10B —t 1]
- ] ﬁSBf Trmkx 4>
= c6 i SA1 ~ ['Croporn’| x 10 B 5
—F4? WK % ;"g 8 "Mpobens” V4
x 10 B 2Q1 4 MMy B\
: P
NI 1= Knem.70A% DBI, st S D012 s 7y
82
S 13 sk T N
[ c5 74H0132 c8 J—zchx SAN
X4 T 47w x 108 oTm | R TS o5 7
< || 1 | 7
Puc. 1
NI
3anaTyo, Aeduc, ABOETOHYME 1 BONPOCU- v HG1 rpagHLIA KNKoY (4TO NO3BONWUT KOHTPOMW-
TenbHbI aHak. OiHaKo nporpamma, paa- N2 21 poeats coOCTEeHHYIO nepenavy), @
pabotannas IK30IL u gononHerHan Mu- z 1B 1333; - K pasbemy XP4 — ronosHbie TenedoHs!
xaanem Oawne (Michael Daehne, DF1ZN), 3 3 3 12opc| iE COMpPOTUBNEHUEM He Meree B4 Om gna
pacno3HaeT ele Tpy cumeona: apobHyo N4 Des| B CNYXOBOro KOHTPOMA AEKOAWPYEMBIX
uepTy, Nnoc U "cobaky” (@). Hepacrio- / 9'1 10pg3 B cUrHanos.
3HaHHLIE CUMBONLI BLIBOARTCH HAa WHAOW- XS1 N5 5 ‘ﬁnm 1 Yacrora curHana, MocTynarwolero Ha
KaTop CUMBONOM “3Be3pgoyka” (*). Uexon- (K XP5, : Jg'éa g LEeTEexTop ToHansHoro curxana NESE7
HbIl @CCEMBNEPHBIA TEKCT NPOrpammel oM. puc. 1) >6 6 51 6 g |i= {DA2), nonxHa HaxoAWTCA B MONOCe 3a-
MukpokoHTponnepa DDZ2 PIC16FB4A \7 7 4 Slpny B xeara BHyTpexHei netnu PAMY aroi muk-
(decoder.asm) XOpowo KOMMEHTUPOBAH, 7 l BriiRrs| = pOCXEMBI, IUMPWHA KOTOPOWA NPUENU3M-
a 3arpyauTs Kogel cnepyer wa ¢aina \8 7 o 5| Vo E TensHo 100 T4, a ee cpegHiol0 4HacToTy
decoderhex. O6a ynomsinyTeix ¢aiina ' J_Vaa = MOXHO PEryIMPOBaTh MOACTPOEYHBIM pe-
MOXHO HaiiTu B [2]. >9 8 Vss aucTopom R2 B npepenax 700...1000 Tu.
MporpamMma aHanMaupyer rpuHUMae- \10 9 O 3axsate curHana CeWOETeNsLCTBYeT
MEI CUrHAN, U3MEPSss NPOAONXUTENb- Ve BKMIOYEHWUE cBeToavona HL1.
HOCTb HAXATOro W OTMYLLEHHOMO COCTOS- o o Buixon OETEKTOPE COEQUHEH 4Yepes

HUIA KIOYE, U BLINUCASET Tpu Heobxoau-
MbIX /19 0EKOAVPOBAHWA Napamerpa: yc-
PEOHEHHBIE 3HAYEHWS OUTENLHOCTH TOY-
KM, Nay3bl MEXY 3Hakamu v rayabl Mexay
cnoeamu. Ecnu 8 npuHumaemom curkane
HACTYNWNa BiWHHan rnayaa, 7o Ha MHOMKa-
TOpe BLICEETATCH fpobenkt. 3Ty GyHKUMIO
MOXHO OTK/TIOYUTE, 3AMKHYE KOHTaKTh! Bbl-
knmosarens SAT “Mpobensi™.

DBO—DB3 v R/W coeguHeHbl ¢ 0BLMM
MPOBOAOM (Lenbio Vsg). [UTaIOT yCeTpOoi-
CTBO OT OHOW rankBaHw4eckod Gartapewn
Ha 9 B wim OT ceTtesoro 6N0ka NUTaHus
MOCTOAHHLIM ¢ Hanpsixesnem 6...12 B,
MOAKCYEHHBIX K paszbemy XP1. Mortpe6-
NAEMBIN TOK — NpUBAU3NTENEHO 15 MA,

anemeHT N-HE (C xapakTepucTukoi Tpur-
repa LUmurTa) Mmukpocxemel DD1.1 ¢ exo-
nom RAO MukpokoHTponnepa DD2, a tak-
Xe ¢ OpHUM 13 exonose anementa DD1.2,
Ha koTopoM cobpan rexHepatop 34. Ewe
nea anemexta (DD1.3 u DD1.4) o6pazyior
yocUnuTesb MOWHOCTW O/ CTepeoTene-
GOHOB, ABa 32-OMHLIX KANCIONA KOTOPLIX
COEAMHRIOT NocnenosarensHo. MNopcTpo-
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Puc. 3

e4HbiM pe3uctopomM R14 no6weakoTes on-
TUMA/NLHOM KOHTPACTHOCTW 3HAKOB HA 3K-
paHe XXKW.

YcTponcTBO COBMPAOT Ha Me4YaTHOWM
nnarte u3 OOHOCTOPOHHE (OSbrMPOBAHHO-
ro TekcTonuta pasmepamu 10080 mm. Ee
ackv3 npueeneH Ha puc. 3. lNpu MoHTaxe
He 3abyabTe YCTAHOBUTL TPW MOKa3aHHbIe
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Ha PWUCYHKE MPOBONOYHLIE MEDPEMbBIYKKA 2. Daehne M. (DF1ZN) PIC-Software. —

(B uensx: R9—C11, enie. 6 DA2—R2 n C8
Ha 06LMIA NpoBsof).
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Pegaxrop — A. MuproLgenko, rpacduka — A, Jonrwi

NopnGop amonoB ans 6anaHCHbIX

cMecuTenen

Bopuc CTEMNAHOB (RU3AX), r. Mockea

na 6anaHCHbLIX CMECUTENeR Ha nofy-
Ilnpoaonumoaux Avonax TpebyloTcs
[Ba WK YeTbIpe AMoAa C MakCUMasbHO
6nU3KUMK xapakTepucTukamu. Oco6eHHo
3TO BAaXHO ANIA CMECUTENel B NPUeMHbIX
TpakTax annaparypbl. Pasnuune xapakte-
PUCTUK MPUBOAMT K YXYOLWEHWIO MHTEPMO-
OYNALWMOHHLIX M3paMETPOB MPWEMHVKA,
a JononHUTENLHLIE 6anaHCUpyoLLIMe YyOT-
POWCTBA BHOCHT MOTEPWU, YTO HEGKONBLKO
CHUXAET €ero YyBCTBUTENbHOCTL. Mexay
TEM B U3roTAENMBAEMBIX NPOMBILLITEHHOC-
ThIO LWMPOKONONOCHLIX GanaHCHBIX KONb-
uesbix cmecutensx (SRA, SBLu T. n.) cre-
meHb BanaHcupoeku npeewiwaer 40 ab.
310 obecne4YuBaeTcs, B 4ACTHOCTH, TEM,
4TO B HUX UCMONL3YIOTCH OVMOAbI G O4YEHb
OMM3KUMK  XapakTepPUCTUKaMKU, W3roToB-
JIEHHLIE B O]HOM TEXHONOrMYECKOM LUKIe
(UHTEerpansHele  OUOAHbLIE  MaTpuLbl).
WHbIMKU cNOBaMK, NPW MOBTOPEHWK KOHCT-
PYKUMIA C BanaHCHEIMW MO AHBIMKM CMECK-

TENSMW HA8 ANCKDETHBIX KOMITOHEHTAX Le-
necoobpa3Ho MPoOBECTV MPeaBapuTe/b-
HEIA 0TOOP AVOANoB.

Lna a10ro HeoBX0AMMO B Mepayio o4e-
peab CPaBHUTL UX BONLT-aMMEPHLIE Xa-
PaKTEPUCTVKKM B MPAMOM HanpasneHuW.
NockonkKy NONYNpPOBOAHWKOBEIA Anon —
3T0 HEeMWHerHbIA ANEeMEeHT, HernocpeacT-
BEHHOE M3MEpEeHWEe OMMETDOM ero nps-
MOTO COMPOTUENEHUA HE MO3RONSIET MPOo-
WU3BOOMTE Takoe conocraenenve. Lenatb
3TO HAA0 B HECKONbKMX (MUHUMYM [BYX)
TOYKaX BONLT-aMIMEPHON XapaKTepucTuku
[VoAa, U3MEPAA NAEHWE HAMPAXEHUA HA
Avoge nMpy QUKCUPOBAHHBLIX 3HAYEHWRX
MPSMOro TOKa.

Cxema npocreiiuero ycTpoucTea, noa-
BONSIOLLIETC NMPOM3BOAMTL NOAGOP AMONOE,
npuBedeHa Ha PUCYHKe. Ha TpaHaucTopax
VT1 1 VT2 cobpaH cTabunmaarop nocTosH-
HOro Toka. 3Havenve Toka | B uenw konnex-
Topa Tpad3ucropa VT1 onpepensercs co-

+12B
p—————— -
VD1 [ x4 X3
R3
22k
VT1 KT3102E
p
VT2
SM KT3102€

i i\@

MPOTUBNIEHVEM DE3UCTOPA, BK/IIOHYEHHOMO
mexy 6az’oBbiM BLIBOOOM TPaH3ucTOpa
VT2 u obwmm NPoBOAOM (H3 pUCYHKE —
R2). Ero npMmepHoEe 3HAYEeHWEe MOXHO
HauTu no ¢opmyrne | = 0,6/R, roe | — 1ok,
MA; R — conpotuenerue, kKOm.
MonyyeHHoOe 3Ha4YeHwe Toka npwbnu-
3UTENbHOE, MOCKONbKY HAaNpsXeHwe Ha
nepexoge 6a3a—3MUTTED KPEMHWEBOrO



TPaH3UCTOPa BapPLUPYETCA B HebGonblumx|
npepenax s6nuau 3Hasexus 0,6 B or ak-|
3emnsipa k akaemnnspy. Ecnv ects Heob-|
XOOMMOCTL MONy4uMTh TOMHOE 3Ha4eHue
CTabUnNM3nMpoBaHHOrO TOKa, TO cnegyer
noabvpaTte TOKO3analWwvih pesucTop
B KaXJOM KOHKPETHOM 3K3emnnape cra-
6unn3atopa. |

Ana nopbopa AVOAOER TOYHLIE 3HAYE-
HUS CTABMNU3VPOBAHHONO TOKa HE CYylue-
CTBEHHbI — BCE AWobl 6yayT CPaBHUBATL-
CH NPY OOHWX W TEX XEe 3HA4EeHWAX TOKa.
HeoBxopumo nulb, Y4TOOL! 3TH 3HAYEHUA
pasanuyasuMcs MPUMEPHO B AECAThL pas.
B naHHOM YCTPORCTEE B MCXOOHOM COCTO-
AHUK (KOHTaKTLl SA1 pasoOMKHYTbI) OHO By-
ner oxono 120 mkA. BTopoe 3HauyeHue To-
Ka NoNy-atoT NoAKICHYEHWEM Mpu 3aMbIKa-
HUM KOHTaKTOB nepeknoyarens SA1 peau-
ctopa R1 napannensHo peauctopy R2.
Crabunu3vpoBaHHLIA TOK DU 3TOM BO3-
pacraer no 1 MA.

MpoBepsembiid guon VD1 nogknioHaoT
B YK833HHOW MONAPHOCTW K YCTDOWCTBY
K koHTakTam X1 1 X2, a undposoii mynsTu-
METp — K kOHTakTam X3 u X4. Cneayer
UMETL B BUY, STO NafEHWE HarpRXeHWs
Ha OWOfe 3aMEeTHO 3aBUCUT OT Temnepa-
Typel. BHe 3aBMCUMMOCTW OT TUNA UCNoNb-
3yeMbIX KOHTAKTOB A5 NOAKIIOHYEHUS AM0-
na ("kpokoaunbl”, KNEeMMEl, MaHenbKa) OH
Hen3BEeXHO B aTOT MOMEHT HEMHOrO Ha-
rpeBaeTcs OT pyk paawonoburens. Mo-
3TOMY MEpPEeqn OTCHYETOM NAOEHWA Hanmps-
XEHWUA Ha AMoae HeobXxoAUMO NMOAOXKAaTh,
1IOKa HE YCTAHOBATCH MOKa3aHWs MynbTu-
MeTpa. 3anucae 3HaYeHue 3TOro Hanpsi-
KEHWRA, BIUIONEIOT SAT1 W perucTpupyioT|
BTOPOE 3HAYEHWUE HAMDSKEHWA,

Tpanauctopel VT1 u VT2 — mobuie
KPEMHWEBLIE MANOW MOLLIHOCTI W CTPYKTY-
pbl N-p-n.

BoT pesynstatkt U3MEPEHUA HECKOSb-
kux auopoe KOS03A w3 ooHon xopobku
(NPEONONOXUTENBHO W3 OAHOIN MapTvw).
3pecs npyBegeHL HOMED OWMopa, nage-
HWE HANPAXEHWS B BONLTAX NpU TOKE
120 MKA 1 1 MA;

1 0,581 0,646
2 0,567 0,633
3 0,580 0,643
4 0,577 0,644

M3 pe3ynsTaToB 3TUX U3MEPeHWiA cne-
nyet, uTo Haubonee GnU3kve BONLT-am-
NEpHbIE XapakTepPWUCTVKKM WMEIOT Ovoabl
HomMep 1 1 Homep 3, BNM30K K HUM ¥ avon,
HOMED 4, a guog HoMep 2 3aMEeTHO OTH-
HAETCH OT ApYrvX.

Beeas oONONHUTENLHO OAWH NEPEKTIo-
4arenb U Pe3ucTop, MOXHO no6aBuTh eLue
OfIHO 3HaueHne cTabun3npoBaHHOro TO-
K& W NOBLICKMTE TONHOCTL Noabopa avopos
(non6op no rpem ToHkam).

3T0 YCTPOWUCTBO MOXHO MPUMEHATL
W ANS MPOBEPKU HU3KORONETHLIX CTAGWMNW-
TPOHOB MpY (PUKCUPOBAHHLIX 3HAYEHUAX
pabo4ero Toka (ycraHaenuealotTcs nonbo-
poMm TOKO3apawmx pesuctopos). MNo-
cKONLKY paboyee HanpsaxeHue Ha Konnek-
Tope TpaHauctopa VT1 He nonxHo GbiTh
Hxe 3 B, T0 NPy HaNpsXeHWu nMuraHus
12 B MoxHO npoBepsTe npubopel C Ha-
NPsXeHWEM cTabunusauvu He soilwe 9 B.
Ons npoeepku cTabunUTpoHOB ¢ BONbL-
LMM HanpsxeHwem ctabunmsaumu Heob-
XOAMMO COOTBETCTBEHHO YBENWHWUTb Ha-
NPAXEHWE NMUTaHWA.

PEFIPO

C

)

BbICOKOYACTOTHBIE JIPOCCENH

B npxemuo-nepesawiefi KopoTKOBOA-
HOBO# annapaType UIHPOKO TPHMEHRIOT-
C#  BhHICOKOYACTOTHHE [POCCEAH € HH-
OAYKTHEHOCTBIO OT HECKOJIBCKHX AECATKOB
MHKPOreHpH A0 efHHHL MHAAHrerpH. Ec-
NH B PacnopsXeHHi pagnomoburens Her
CTaHAAPTHHX Apocceed ¢ (eppHTOBhIM
maruuTonposogom (-0, u 7. n.), TO
MOMXHO HCMOJAB30BATE KOPPEKTHpYIOULHE
APOCCENH JIAMNOBbIX TEJAEBHIOPOR (Kak
3anacHhe YacTH OHH HHOTZa OhBalT B
nponaxe). Tak B ytH(PHUHPOBAHHBIX Yep-
HO-Ge/lLiX TesleBH3OpaX BTOPOIC KJaCCa
€CTb ApOcceH ¢ HHAYKTHBHOCTBIO 39,
95, 140 u 360 mklH. OG6uuno onu

NpeacTapAfioT cofof KaTyilKH, HaMOTaH-
Hble cnocofoM «YHHBEPCAab» Ha BLICOKO-
oMHHX pe3uctopax MJIT-05 (cm. phe.

1, a). 3tu ppoccenn ne HmeloT QeppH-
TOBOrO MAarHHTONPOBOLA, TNOITOMY HX
(B ornnuke ot gpoccened J1-0,1) moxuo
ApHMeHsTE W B uensx, rae aAeficraylor
OTHOCHTENBHO GOJIbLLIHE BHCOKOUACTOTHRE
HaNpsKeHHN, HanpHMEp, B TPENOKOHeY-
HblX H [aMe HHOr4a B OKOHEMHBIX
KacKagax nepenawuied annaparyput. flo-
Ao0Hble APOCCENH HECNOXKHO H3IrOTOBHTHL
camoctonTensho. Ha puc. 1, 6 ans npume-
pa NOKa3aH caMOfenbHbili KPOCCeNb C HH-
aykTHBHOCTbIO 330 MkTk, paspaboranuuif
MO NeuaTHyw naaty Tpancueepa «Pa-
AHO-T6 M2» (paccrosHHe meX1y oTBep-
CTHRIMH B T/IaTe IS MOHTawa — |5 Mm).
KoHCTpyKTHBHBIE pasMephl APOCCenst NpPH-
Benenst Ha pHe. 2. On Hamotak Ha GpycKe
ceyenneM 33 MM, H3TOTOBNEHHOM H3 JH-
CTOBOrO OPraHMYecKOro CTeKaa, MOAHCTH-
POJIa, CTEKAOTEKCTONHTA WK Moboro apy-
Foro XOopoulero AHsNeKTpHKa. UTtoOb he
NOBpefHTL H3OAAUHIX nposofa, pebpa
Opycka 3aKkpyrasior, a8 4To0bl BHTKH Ka-
TYWKH HE Ppacnon3ainch, HEOGXOAHMO
YCTAHOBHTL UiEYKH H3 Kaxoro-uubysb
NHSNEKTPHKA (HA PHC. 2 OHW NOKa3aHbl
NYHKTHPOM, a Ha pHc. |, 6 Boobuwe oT-
CYTCTBYIOT, OHUIH CHRTH NOCAE 3aNHBKH
KaTyw«y napaguuom). B 6pycok sanpec-
COBHBAIOT B2 OTPE3KA JIYXEHOTO Meld-
HOTO TIPOBOAA JHaMETPOM NPHMEPHO
0,8 MM — Oynyuine.

Tpebyemoe 4HC/10 BHTKOB N MOXHO Otte-
HHTb N0  NpHOGAHXKeHHOR  Qopmyne
N=324/T/d, rae L — unnyxtuBiOCTS
npocceas (MxlH), d — nAuamerp xapka-
ca karywk# (mm). [lasi kapkacoe ¢ no-
nepeyHuiM ceyeHneM B hopme ksaapaTa B
sty opmyay emecto d cresyer noacras-
nate pennurny [,2a, rae a — cropona
KBagpaTa.

Jan ppoccenn HHYKTHBHOCTBIO
330 Mk neobxonumo namotare 310 BHT-
woB nposogosm [13B kau IM3O guamer-
pom 0,1...0,2 MM (BHO HAMOTKH — «BHE-
Ban»). Ykasauubii Ha pHc. 2 pHameTp
KaTyuwiKe cootsetcTsyet nposoay [13B-2
0,14. Tako#i apoccens Hmeer nOBPOTHOCTE
oxoqo 50 (#amepeno na yactore 0,3 Mlu).

Tpu npremnemoM BHeiiHeM AHaMeTpe
xarywk (npumepro 10..12 mm, kaxk y
KOPPEKTHPYIOLIEro APOCCens OT TEAEBHIO-
pa — cM. pHc, [, a) B TAKOM HCTIOAHEHHH
MOXHO H3TOTOBHTb APOCCENH HHAYKTHB-
HOCTBIO IO €[HHHLL MHJIHTEHDH.

A. TPEKOB

2. Mockea

1984, Ne 6, c. 23
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aUMHAIOWHE PAZHOMIO-
bwrenn pawe nocne
TOro, KaKk BrnonHe oc-
BORT TEXHMKY BEAEHMR NOBCE-
AHEBHEIX CBA3EH, BCE KE
HeyBepeHHO uyescTeyloT cebs
B COpPEBHOBAHHAX W, ecre-
CTBEHHO, NOKAILIBAIOT HHIKKE
pe3ayneratbl. Hak w3basurecs
o1 3toi HeysepeHHocTH! C ue-
ro Hauars NOArOTOBKY K CO-
pestosannam?! Kakosa meto-
AMK3 W vaktuka pabore B
Hnux! Haume cywectsyior Hawm-
6onee 3dexTHaHBIE NyTH
COBEPLWEHCTBOBAHMA  ONEpa-
Topckoro  macrepcrsal  rm
W ApYyrWe BOMpoChbl, HECOM-
HEHHO, BONHYIOT MHOFMX pa-
Aavomoburenein. [Mocrapaemcs
B KAKOW-TO Mepe OTBEeTMTH
Ha HKX, AATE HEKOTOPbIE COBe-
Thl M PEKOMEHABLMM.
3HakomCTBO € COpEeBHOBa-
HMAMK 1O PARMOCBA3M Cre-
AYET HAUMKHETE € H3AYHEHMN
MX KaneHZaps w ANs Nepeok
npobui csomx cun esibupath
TecTe, ODBEKTHMBHO OleHuBas
cson  BoamomHoctw. OgHako
A2Xe B Ha4yane CBoerc cnop-
TMBHOrO MNYTM HAQO Y4acTBO-
sarb 80 Bcecowo3Huix copes-
HoBaHuax. Takwe copesHO-
BaHWA, KaK NPaBuio, HMeoT
Hebonblytd  NposOMKMTENb-
HOCTh, HO npuBnekaoT Sons-
woe umcno yuacrHmkos. MMpas-
A3, Temn BeAEeHWR CBRIEH B
Hux 6GLiBA€T [OCTATOMHO BbI-
COKMM, HO HMEHHO MNO3TOMY
YHBCTME B HMX — AYULLAA LUKO-
na ANR HAUMHSIOWEro onepa-
Topa. Moneano Tawke nobuire
8 ponw Habmoparena Ha
uemnuoHarax CCCP w Kpyn-
HblX MEMAYHAPOAHBIX COpes-
HOBaHMAX, BAYMUMBO Cheas
3a paborton Begywmx onepa-
TOpOSB.

KOTOPbIX Hasuikos paborsi s
COPEBHOBAHHAX MOMHO rO-
TOBWTLCH K YHACTHIO B MEM-
AyHapoAHLIX Tecrax. Hauunars
HYMHO € tauux, wak WADM,
SP DX CONTEST, notomy
uto B Hux pabora segercs ¢
PAAMOCTAHUMAMKM TONLKO OA-
HOW cTpanel. B 3tux copeewo-

sanmax ocobenHo xopowo
OTpabarLIBaIOTCH HABLIK MOHCKA
HYMHLIX  KOPPECNOHAEHTOB,
yMeHMEe OPHEeHTMPOBATLCS 8
apmpe.

fAencteys no  npumHumny
«OT MPOCTOFO — K CHOMHO-

My», TNpHCTynaiite 3atem K
«ocsoeHmior Gonee KpynHsix
MEeMAYHAPOOHBLIX COPeBHOBa-
HuH ~ YO DX CONTEST,
SAC, OK DX CONTEST, pa-
3yMeercs, C COrnacms MECTHOM
depepaymm pagwocnopra. M
TONBKO BHIMOMHME HOPMaTUB
fnepeoroc  Paspaja, MOMKHO
HAUMHATE BLICTYNATE B Yem-
nuonarax CCCP (cnoprcmens:,
uMeowmMe pPaspsfisl | HWKe
NepBOro, K Y4acTMio 8 UYem-

nwouarax CCCP we pony-
CKBIOTCR).
B woHeyHOm wurOre, Korpaa

6yaer npwobperes gocTarou-
Hell ONbIT, M3rOTOBNEHL! Bbi-
COKOKaYECTBEHHLIE annapa-
Typa 1 aHTeHHbl, Nepes Bamu
OTKPOIOTCR  «CTAPTHIN  CAMBIX
TPYAHLIX MEMAYHAPOAHLIX €O-
peBHosaHuii:  CQ-M, WAE
DXC, CQ WW DX CONTEST,
IARU CONTEST w pgpyrux.
HamAbiii CNOpTCMEH, Haum-
Ha# TOTOBMTBCA K TOMY Wik
HHOMYy COpPEBHOBAHMIO, BON-
MeH, npexae BCero, xopowo
M3yuuTe MX NOMOMEHMe W
npasuna. 310 8 pasHon mepe
OTHOCMTCA KaK K Oneparopam
MHAMBMAYSNBLHLIX, TaK W KOf-
NeKTHBHBIX PAAHOCTAHLUNA,

Nocne npuoBperexns He- BawHoe 3HaueHwe umeer
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npasunsHocTs swibopa nog-
rpynnbl copesHyrowmxcs. O6-
WEeNPUHATLIM  ABARETCA Ae-
fneHMe yYuACTHMKOB COPEeBHO-
BaHMH Ha KOMaHASL! KONNEKTHB-
HbIX WM OMEPaTOpPOE WHAWBM-
AYBNbHLIX PAagHOCTAHLKWH, a
rakme vHabmopareneil. Kpome
TOro, CylLecTBYIOT NOArPYyNne::
OAMH OnepaTop — 8ce Auana-
30HbI, OAWH OMEPAaTop — OAKK
OWaNasoH, & Hanpwumep, 8

COpeEHOBaHMAX YO DX
CONTEST ecr  opgHOAuana-
30HHBIA 334eT M ANA  KOn-

NEKTHBHBIX CTAHUMEA.

Hayunate nyywe Bpcero ¢
OAHO[MANA30HHOrO 3auera.
OpHako B ganeHeiwem, uro-
6wt u3bemarr wonHoBOKOros
P33BHTHR, HAAO NEPEKNIYaTE-
€A Ha pabory B HeCKONbKMX
ouanasoHax. 310 MPaBWnoO OT-

AVOCTAHLUMM

dopmHpyKl
oBrivHo nepea  copesHos
Husmu. Ecnm aro Byayr ece
COKO3HLEIE — B @€ COCTaB, Kil
NpPas1no, BKMOUMOT TpeXx one
Paropos, NPHUEM 3TO AOMMHE
6uite nMbBO mymumHbl, nnbo
MEHUMHBI, B MPOTHBHOM Chy
uae PA3PHALI HNEHAM KOMAHGE
npucsoeHs: He Byayr. B mew
AYHAPOAHbLIX  COPEBHOBAHKM
8 COCTaBe OfOHOH HOMaH
moryr paborars oT Asyx
6onee onepatopos, HO Am
Hauana wenarensHo, Hrof
ux 6wino we Bonsbwe wecn
Boofwe e, nyuwe, ecn
COCTAB KOMAMALI KONMNeKTHE
HOH  CTaHUMH  NOCTORHHLI
O6s3arensHo Hago seibpan
wkanurasa. OH pomxeH Bem
AOCTATOMHO OMBITHBIM KOPOE
KOBONHOBUKOM, Y Meroulu

KAK CTATE

B. ¥3YH [UB5MCI), macrep

HOCMTCA W K COPEBHOBaHMAM,
B KOTOPBIX YUAaCTHMKM OfHO-
spermenHo pabotawor u Tene-
rpadom u TenedoHoOM.

Onepatop ofeiHo  cam
Bbibupaer, paborare emy Ha
HHOAMBMOYANBLHOM PaAMOCTaH-
UHH MM B COCTABE KOMAaHAHI.
Moneano, oAaHako, Hanom-
HWTH, 4TO BONLWMKHCTEO HAWMX
BEAYyLHX ONeparopos NpoLnK
uepes LWKONy KOMNNEKTHBHEIX
CTAHL MK, :

B nepuoa noparovosku K
COPEeBHOBAHMAM Heobxopm-
MO noctaBuTe AnA ceba unm
KOMaHAbl KOHKpeTHeie Uenw
W NONBbITaTECH WX  OCywe-
cTBinTh, CKamem, BuINONHKTL
HOPMQT“B TOro MK MHOro
paapspa. Herary ckasarb, pas-
pPsAbl NPHCBAWBAIOTCH B CTRO-
ro onpefeneHHoOM MOpPsAKe.
Tak, cnoprcmeny Tpertnero
paspsga He momer OBuite
NPMCBOEH NepBbl, ecnM oH
He 6ypner umers BTOpPOro
paspaga. Yuacreys 8 mex-
A)’HOPOAHBIX cOpeBHOBE“HRK,
H3NO CTpemMuTLEH Habpare Hak
momHo Gonblue OuUKOB UMK
NPOBEeCcTH HaMeueHHOe 3apa-
Hee uMCAO CBR3eW, BLINONHMTL
ycnosus pagHonoburensckoro
ounioma W T. A.

Homanay KOnnekTMaHOM pa-

cnopta CCCP

T A e EE Lt 1)

OB BLEKTMBHO YUMTLIBATL  MHK
LUMATHBY M MPEANOMEeHHS it
HOB KOMAaHGbI, He [0MycKa
pa3nobos 8 pabore.

Ho kak Bet He Beino Bricor
MACTEPCTRO CMIOPTCMEHOB, Yt
nex B COPEBHOBaHWAX 0
PaaMocCes3n B0 MHOTOM Pt
WalkT XOopOowas annaparyp
M MpheKTHBHRIE  AHTEHH
Ocoboe BHumaHue cCregyt
obpaware Ha Mx HaaemHocn

lMNpakruka nokasana, W
H8 KONNEeKTMBHON pPaguocTa
UMK MOME3aHO wumeTs A[BaA-TP
KOMNNEeKTa annaparypst. 3
fO3BONAET OPraHW3oBaTe At
nonHurensHoie pabouue met
Ta. O6opyAosanme CTaHuy
fomkHo  BeiTk  MOCTORHHbLI
Hepgonycrumo, korpa s m
cnefHnH Beyep nepef Copel
HOBAHMAMM  MfleHbl KOMaHJ
Ha CKOpPyId PYKy HauuHaK
cobupats annapatrypy no u
CTHM, MCMONB3YR TeXHHKY W
AHBMAYANLHLIX PAAHMOCTaHLH

Yacro cnyvaercs, 4to no
roToska annaparypws K d
pPeBHOBaHUAM 3arsarvBaen
AO NO3AHEH HOuYM, EeCrH
AO MOCNESHHX MMHYT neps
Tecrom. Pasymeercs, rTaw
«MPARTHKAN HeRONYCTHMA.

Nepen copesroBaHMAMY Hi
obxogumo TulaTensHO NpoN
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puTe annaparypy, KabenwHbie aHtenna». Tak rnpacMr opgma xOpe COPEBHOBaHWM

pa3bembl, UenW yNpasneHus
b ABTOMATHKM, 38NacTMCL [0
NONHMTENBHEIM  KOMMNEKTOM
paguwonamn, HywHo Tawme
ybeaurecs 8 senwunHe KCB.
Echu Ha pafMOCTAHUMM, HMme-
0TCR BPAULAIOUWMECH BHTEHHbI,
neobxofMmo nposepuTe npa-

M3 3ancsejeii KOPOTKOBOMHO-
BMKOB, paboraowymx 8 copes-
HosaHusx. Opauako orcyrcreme
H3 PAAMOCTAHUMAX PMHOrO3NE-
MEHTHBIX BPALLAIOLMXCA  aH~
TEHH BOBCE WE QOMKHO Cny-
¥MuTh NOBOAOM ANS OTKa3a OF
YHBCTMA B COPEeBHOBAHMAX.

nsov  u3BewaTs NOBTOPHBIX
CBA3EH, OpPraHM3OBATE MOMCK
HYMHBIX  KOPPECNOHAEHTOB,
NPABMNLHO CTPOMTL  TaKTHKY
paborsi. O6neruaer oHa u
CocTaBnexMe OTHeTa.

Mpu pabote B paznuuHelx

COPeBHOBaAHMAX nNpHMeHaoT-

HYEMIMNOHOM

BHNLHOCTE MOKAZAHMA  MHAM-
xaropos yrna nosopora. B
npuemMHMKax criegyer npose-
puTh wKanbl no kanubparopy.
Yrobni pabora 8 copesHOBa-
HWAX NPOXOAMNa CNOKOWHO,
saxno  zapaHee yBepurncs,
N10 BAWA pAAHOCTAHUMA He
C03Ad€T NOMeX TeneBHAEeHMIO.
Xopowo Take B TeueHwe
wepenum nopaborare Ha craH-
UMK € MONHOM Harpy3Kow ans
NPOBEPKM HARAEMHOCTM.
«Cambth

Ecrv y Bac Her xopowmx
AHTEHH M annapartyps), €O3-
ABHTE MX, HACTOHUMBO HUiMTE
HOBble TeXHWYeCKwe pele-
HMR, MCTILITLIBAR HX 8 COPEBHO-
BARMAX.

Cnepyvowmin  31an — noga-
rotoeka paboued Aokymew-
Tayum. 3ITOT BOMNPOC HMeeT
OueHb BAMHOE 3HAueHWe, HO,
K COMAaneHWio, emy 4acro
He YAENSercs AOSIMHOro BHM-
MaHWA. A BeAb XOpowo NoA-

AYUWMA  BLIXOA- rOTOBNEHHAR  AOKYMEHTALMSA
HOR  HKacKag — 310 XOpOowWwan u aKKyparHoe ee BgjeHWe B
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€8 CneaylowMe BWaL A0
KYMEHTALMM:
cneyManbHbliH UTECTOBLIHY

ANMNAPATHRIK MYPHAN WM He-
CKOMBKO MypHANOE NO AMana-
30HAM;

tabnuya yueta nposepen-
Helx csssen (puc. 1);

vabnuua yuera
(puec. 2);

1abnuya yvera nepexopos
{cmenwl guanazonos) (puc. 2);

TabnWua yuera MHOMMTEnS
{pnc. 3).

MNpusepenruie obpasuym
YYETHOM [OKYyMEeHTauwM pas-
paboransl m B TeueHne paga
neT HMCMONB3YXOTCR Ha pPaguo-
CTaHuMaxX Bopowmnosrpag-
ckoit  oBnacru: UKSMAA,
UKSMAF, UBSMCD w gpy-
rux. YcnewwHoe BuiCTynneH1e
ONeparopos 3TuX CTaHUMH B
PasfiMUHLIX COpeBHOBAHMAX MO-
crnegHUX NeT ropopMT © NOfb-
3e NPegnoMeHHOW METOLMKM.

Paccmortpum, K npumepy,
vabnuuy yuera ceszen. Owa
OCHOBAHA Ha 3anwcw B Tabnu-
Uy MO3bIBHLIX MO MX nocneg-
Hel 6Gywse. [pemmywectsa
3TOH CHMCTEMBl 3aKNIOYSOTCR B
NOAHOR YHHBEPCANBHOCTH NPH-
meHeHns — o1 obnacTHeix YKB
copesHosatmn go CO WW DX
CONTESTa, 7rvak kaxk 3anuce

obnacrei

He CBR3IBHA C Npe@WKcamm;
pasHOMepHOM  pacnpeaene-
HMM NO3JbIBHLIX MO BCEM KO-
nonkam tabnuues, a otaoga —
APOCTOTa HAXOMAEHHA M uTe-
HHA  HYWHOW HH(POPMBUMM.

Mpu wHeobxogumocrn vab-
MUY MOMHO pacwmpHTe. Ha-
npuMep, B COPEBHOBaHMAX
WAE DXC pspom ¢ noswie-
HuIM MOMOT yKa3blBATBCA uUMC-
no NPHHATEIX uNKM  Nepegak-
wbix QTC.

B tex cnyuasx, xorga fo-
MyCKAOTCA NMOBTOPHLlE CBA3M,
PAAOM € MO3LIBHLIM MOMHO
3anMcaTe Bpems CBA3W. Torga
no MCreueHuH OnpeseneHHoro
BPEMEHM, "FOCNEe KOTOPOro
pa3spewaerca NPOBOAMTE CBAIL
NOBTOPHO, nNO3biBHOM B Tab-
AMUE BLIYEPKHBAGTCA W BriM-
CLIBAETCA 33HOBO C YKA3AHWEM
BpemeHy rnocnegHed Ceasu.
Pabora ¢ rakon tabnmyen
BEAEeTCA MO NPWMHLMNY: ©CnM
no3sisHol 8 Tabnuue orcyT-
cTeyer (unu 3auepxHyTt), TO
B CBA3b MOMHO BXOAMTH.
Mopobueie vabnuuw 3aroras-
fMBAIOTCH OTAENBHO HA KaM-
Al AwanaioH, a npu Heob-
XOAMMOCTH =— M  CBOAHBI® HA3
BCe [MANA30HLI.

Ans ycnewHoro BwmicTynne-
HMR & COPOBHOBAHWAX OYEHb
BANHO 3HATE MPOXOMAEHHE
P3AMOBONH MO AHANA3OHAM B
3BBUCHMOCTH  OT  BPEMEHM
CYTOK W rofld, 3TO NOMOMer
NPABMALHO NOCTPOWTL  NPM-
MepHei nnad pabotsl 8 Tex
MNM  MHBIX  COPEBHOBAHWSX.
Ha KonnexkTtusmbix CraHumsx
OHEMETCA NONEIHBIM M NNaH-
rpagpux pabots oneparopos
8 TeueHwe COpPEBHOBAHWMM.
Ero Hapo crpowuts 18K, urobui
Ha OfHOTO ONeparTopa B Cpea-
Hem npuxoaunocs He Bonee
5—8 uacos HenpepmBHOW pa-
6otwi.

K copesroBaHnam A0 MHHBIM
obpazom Heobxogmumo nog-
rOTOBMTL W MOMeL eHKHe pa-
AMOCTAHLMM. Wenarenswo,
urobes &8 uem 6Bmno nobons-
e AHEBHOTO CBETA M MMe-
nach XOPOLWAA BEHTHNAUMA.
O6s3arensHo Hafo nposepuTs
TOUHOCTE XOA3 BalUMX YBCOB.
Uudpepbnar ux gomwex Guirte
nerko uuraembim. Bo spems
COpPEeBHOBAHMIA Nyulle BCero
noONbL30BATLLCA UMPPOBLIMM
BNEKTPOHHEIMH YACAMM, NOA-
KMOYHE WX K Cem uyepes
cTabunm3arop Ans 3aumrel OT
MOCTOPOHHKX BITHRAHMH.

(Mpogonwenue cneayer)
r. Bopowwunosrpag



HoBbie u3mepuTenuHbie NpUGopLI
CoBpeMeHHbie CpeACcTBa
TeMnepaTtypHOX AMArHOCTUKMU

B crarbe paccMoTpeHbl OCHOBHBIE 0COBEHHOCTH, TEXHMYECKHe xa-
PaKTEPHUCTHKMN U BOSMOXHOCTU USMEPUTENEH TeMneparypsl U Bnax-
HOCTM Npou3BogcTEa komnauwi CENTER, CHY (TaieaHs).

Ba)KHDETh KOHTPONA Temnepatypbl
1 BN2XKHOCTW, KaK YCNOBWIA HOpMank-
HOrO PYHKLIMOHMPOBAHWUA TEXHUHECKUX YC-
TPROMCTE W anexTpoobopyOoBaHvs, HE Bbi-
3blBaET COMHEHWIA. VIMEHHO NO3TOMY H3-
MEPUTENW TEMMEPATYDHLI MCMONB3YIOT Kak
CpeacTea AMarHOCTUKK, KOHTPONA uenpae-
HOFO COCTORHWA B 4acTy TEnNOBOro pexu-
Ma, PUKCHPOoBaHWA ONAacHOrQ Neperpesa.

Cpenu cpencTe M3MepPeHnid NpeacTas-
NeHbl Kak cneuMan3vpoBaHHbLIe npubops!
LONS PErMCTPauMy TEMNEPaTypbl, TaK U Ua-
MEepUTEnbLHLIE CPEeOCcTBa, UMEKLLMe N0-
NONHUTENLHBLIE QYHKLMA,

Komnauus CENTER sbinyckaer:

& UndpoBLIE H3MEPHUTENN TEMNEDATY-
pii 300-i cepuwwm (10 Mopeneid);

* M3MEPUTENM TEMNEPATYPLI M BAAX-
HocTy 310-1 cepum (5 moneneid);

* uvdpossie nupomeTpbl 350-i cepumn
(2 monenu).

Mamepurenu Temnepatypst cepin CEN-
TER 300 (¢poTo 1) MMEIOT OT OAHOTO A0 He-
THIPEX KaHANOB MSMEpEeHWR TemrnepaTypbi.
KoHctpyxumein npubopoB npenycmoTpeHa
BO3MOXHOCT MCMNONL30BaHWA TEpMONap TH-
noe K 1 J — no BeiGopy (mMoaenu 302, 303).

Juanaszon M3MEpeHws Temnepartyp
—200...+1370 “C no3sonseT NpuMeHsTEL 13-
MepuTenu B CambiX Pa3HbIX CUTYaUMAX
v obnacTax.

C yyerom mpuHLUMNVWaNLHOrO OTIWYMA
B HasHa4eHun cepust 310 UMeeT BLIHOCHOK
YHUBEPCANLHBLIA - AaTyMK, WU3MEPRIoLWA
W TeMnepaTtypy, W BnaxHocTs. JlocTynHas
30H2 WSMEDEHWIA MOXET HaXOOMTLCR Ha
paccTosHum 1 m ot uameputens. MNpw Heob-
XOOAMMOCTW [aT4vK 3aKPEernseTcA cnelu-
anbHbIM aepxarenem Ha kopnyce npubopa.
Aunanasod M3MEepeHUs TEMNEePaTYPb! YHU-
BepcantHeiM parukom — —20 ...+60 °C.

B mogensHOM pRay eCTs OAHOKaHaNBHEIE
(dporo 2} 1 OpYXKaHANLHLIE U3MEDPUTENKU
(kananst T1, T2). B aByxkaHabHbIX MOOENAX
YXKE WMEETCA BO3MOXHOCTL NOOKMOYEHWS
BHELUHEro pJaryuka temneparypsl TPK-01

(no +200 °C) 13 komnnekTa nocTaeku. Mak-
CYMaNbHLIN AnanasoH uamepenwii npubopa
no kadany T2 ¢ COOTBETCTBYIOLLMM AaTHw-
koM coctaenser —200...+1370 °C.

75%RH

Hummidity Standard

. MAX o

doT10 5

DyHKUMOHANb-
Hble@ BO3MOXHOCTH
YCNOBHO noppasge-
nsoTea Ha BGa30BLIA
Habop pexvMoB 13-
MEPEHUS 1 MpuKna-
Hbie OCOBEeHHOCTMH.

obecneyunBanTCsa
WM3MEDPEHWUE BNAXHO-
CTW, pervcrpauwvs
MIN/MAX 3HaqeHuia,
yaepxaHue pesysb-
Tara (HOLD), aBTOBLIKNOYEHWE NUTAHWUS
¥ MHAVKaLWA paspsaky Batapen nuTaHus.
B papge moapeneid ononHUTeNnbHO Npeayc-
MOTPEHbI BO3MOXHOCTW aBTO3aNMcH B na-
M$ATh PE3YNLTaTOB M3MEPEHWH, MCNONBL3I0-
BaHWA PasnuyHbIX TWNOE Tepmonap (K, J),
Taiimep, wHTepgerc RS-232 u rotosoe
MO, pe3s6oBOil pazLem KperneHns.

s NepuogrHeckOl METPONONYECKON
kanubpoBky NPeAHa3HaYeHbl MEDbI BaK-
Hoctw CENTER 33% w 75 % (dovo 3).
B tex cepax, roe He Tpebyetcs nosepka
npubopa, BbINONHEHWE HECNOXHOW NpOoLEe-
Lypbl kanuBPOBKWU NMO3BONSET NOMNL3oBaTe-
TI0 CaMOCTORTENbHO KanwbpoeaTe NUHEN-
HOCTh LUKaNL uamepurena ons obecneye-
HUA TOHHOCTW MOKa3aHWiA.

MpuGopom Opyrorc knacca, © TO4KW
3peHun Grandeckux NPoLecCos U cnoco-

B Gazoeom HaGope

6a npuMeHeHWs, SBNAETCA MUMPOMETD
($oTo 4). MpomeTp NO NPUHLMNY BEHACT-
BUA — WHOPaKpPacHLiA OeCKOHTaKTHBIA
TepmomeTp. OnTuka uamepurTens Nponyc-
KaeT U poKycupyer Ha aetektope uHdpa-
kKpacHoe (pagwaunoHHOE) u3nyYeHune.
BcTpoexsHas na3epHas yKaska CrhyxuT
TO/NBKO ANS HAUENVBAHWA Ha O6BEKT name-
penun. Ero otnuyaeT kOMNakTHOCTL U NPo-
CTOTa WUCMonb3osaHus. JlocTaTtouHo HaBe-
CTY BU3MP NPpUBOPA Ha LIETL, HEXATE KHOM-
KY-KYyPOK U CYUTaTb Ha AUCTINEE 3Ha4YeHue
TemnepaTypul. B nuneitke CENTER ecTs
nBe Mogeny nupomeTpos — 350 n 352,

B oTnu4me OT Takoro YCTPOWCTEA, Kak
TENNOBU30P, Npw paboTe € NPoOMETPOM
XENAaTeNnbHO TOMHO 3HaTb 30HY Npenno-
naraemMoro pasorpesa, a 1aKkxe cobno-
[aTb OfpeaeneHHyI0 AMCTaHLM IO DO 06b-
ekTa, 310 HeobxoamMmo ans obecneyenns

1

YyCNOBUA KOPPEKTHOrO W3MEpEHWUA, No-
CKONMbKY CYLIECTBYET XecTkam CBA3b
MEXY AUCTaHLMEN M3MEDEHUA M MUHWU-
ManbHON MNNOWAaaAsK W3MEpPAeMon Mo-
BepxHOCTU. [nanasoH U3MEpPEHUR Tem-
neparyp —20 ...+500 °C, pa3spewexne —
0,5 °C, norpewHocTs — +2 %.

WnTepecHo ocobeHHOCTLIO 0bnanaer
nupomerp CHY 611 (¢goro 5), Buinyckae-
Mblit komnanuen CHY FIREMATE CO., LTD.
Peyb MOer 0 BO3MOXHOCTU OMCKPETHOO
W3MEeHEHWUS MONb30oBaTenemM koadouum-
eHTa uanysenus (K,) vwamepsembix no-
BepxHocTeln B auanazone 0,10...1,00. 310
NO3BONAET Y4ECTL CTPYKTYPY W CBOMCTBA
Pa3nuyHbLIX MaTrepuanos npu w3MepeHuu
Temneparypbl. O6bMHO B TUpOMETpax Ta-
KOI0 KAacca 3T0T napameTp GpuKcupoBaH
{0,95) u He MOoxeT GbiTk U3MEHEH NONL30-
BaTenem.

HOpyras ocobenHocTs CHY 611 — Bo3-
MOXHOCTE [IOMYCKOBOro KoHTpons. Ecnu
B Mpouecce py4HOro CKaHWpoBadwa no
o6bexTy OGHapyXUBaEeTCs MPEeBbLILEHWE
3apnaHHOro npepnena, cpabaruiBaer 3By-
KOBOW curHanusartop. B nunewnke CHY
€CcTb [BE MOAENW; OVanasoHbl u3mepe-
HWS TeMmnepaTtypsl MUPOMETPOB —
-20...+260 °C v —-20...+550 °C ¢ norpeiu-
HOCTLIO £2 % w *3 % COOTBETCTBEHHO
npu paspewenuu 1 °C.

floApOBHLE TEXHWYECKHE XapakTe-
pucTHKKM NpuBopas MOXHO HaWTH Ha
cante <WWW.prist.ru>. Kowcyneraymm
no gOfpocaM MIMEPHTENEHOR TEXHMKY —
no renegowny (495) 777-55-91 » no e-mail
<info@prist.com>,



