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UCNOJIb3OBAHUE PAJMOCUCTEM, MOCTABNSEMbIX
OUPMON “RO#URO#"”, NO3BONUT BAM BbiIMTU HA

KAYECTBEHHO HOBbIA YPOBEHb KOMMYHMUKALIUA. e

NROHUROM" NPEQNATAET ... |

{
... MHOTONONb3OBaTeNbCkMe paaMoTe- ]

neonHHbIe CUCTeMb! Ha Oa3se um?po-
BOro nporoxona cenasu SmarTrank li

«« CHCT@Mbl MNEepPCOHaNLHOro paaMo-
noncka (“nengxXuWHroBbleé CUCTeMbI”
uang?:sa annapatypbl thupm SHINW

7]

... CUCTEeMbI Nepenayn AaHHbIX No pa-
AY0 C UCNONb30BaHWEM KOHTpoONne-
pos chupm Kantronics n AEA

“lOHUKOM” - 3T0 caman pasHooBpas-
Haf HOCHMaRn, BO3UMan W CTalMoHap-
Haf annapartypa U aHTeHHble CUCTe-
Mbi_ ANA  npodpeccuoHanbHOW W
nobUTeNLCKOW CBA3M B AManasoHax
KB, YKB » 1L|B, a Takke coorBeTcT-
BylOuan W3IMepuUTenbHas TexHUKa
npouasogcTea BeAywux ¢dupm CLLUA
U AnoHumn.

“lOHUKOM” Hanpamylo cBsA3zaHa cC :
u%naaﬁmeﬁ CeTbi0 paAuoOMarasuHoB !}
CWA w mMoXeT B cambie cCxarble

CPOKM MO BaweMy 3aKkasy [OCTaBUTb l’.
mobbie BCnoMorarensbHbleé YCTPOUCT-

Ba U oTAeNbHbLIe PaAMOKOMMOHEHTbI
K CBSI3HOM M ObITOBOM T@XHHKE.

-
ALINCO

OHURON"

Hawm renedonbi: B Mocksee: (095) 938-89-94, 371-58-01
B8 BopoHexe - Maraam( “Jpan”;: (073) 256-00-72
B Camape: (8462) 59-27-08
8 Cragponone - HMO “PaguoxoMmyHrKaL{MoHHbie cucTeMbl” : (8652) 24-84-52, 22-40-07 (cakc).
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BCTYNAS B rofl 1895-u. HA BONPOCH! “PAANO" OTBEYAET MUHUCTP
CBA3K POCCUUCKOWN DEAEPALIMK B. B. BYNrAK
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H. Kazanckuii, UA3AF. NEPBLI KOPOTKOBONHOBUK POCCUK
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BHUMAHUIO HALLWUX YUTATENEN!

B pepaxuyun XypHana "Paauo” (CenusepcToB nep., 10, xoMH. 102)
MoXHO npuobpecTi uagenua bupmel "Tenecucrem NTA™:

£ MHO]’O‘P;HKL(HOHaanHﬁ Tenadod "PHONE MASTER" (noapoGHoo onuca-
Hve cM. 8 'Paauo”, 1994, Ne7, c. 32) u wabop "MDT- paguonoburene” (AnA
cbopku TenedpoHa "PHONE MASTER");

- kanskodoH - YCTPORCTBO, BCTpanBaemoe B kanbkynatop (KKW) u noaknio-
yaeMoe x 06BINHOMY TenedoHy. KanbkodoH CylecTBeHHO PACWMPABT GYHKLM-
OHanbHbBe BO3MOXHOCTH TenedoHa, Npu coxpaHeHuu Beex PyHxuun apudme-
TUHOCKOr0 KAnbKynAtTopa OH 00ecrnesvBacT: aBTOMATHHOCKC® ONpegeneHue
HOMEpAa;, 3anoMuHaHWe HOMepob TenedoHoB 3BOHMBLIKX A6OHEHTOB C OUK-
cauuei BpeMeHW 3BOHKA; ABTOA03BOH; MHAUKALMIO TEKYLLero BpeMeHy 1 ap.

LononKKuTensHyo MHGoOpPManHIo MOXHO NOMyYnTe Nno Yen, (0858) 207-77-28.
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AOPOIMME APY3bHA!

Nopagyemcs BMecTe, Aepxa B pykax
Ne 1 xypnana aa 1995 roa. [ymaetcs,
3TC HENNEOXoW NoAapoK Ana Hac ¢ Bamu
B HacTynuswem Hoeom roay — rofly 50-
netun Nobean 8 Benukoir OtevecTeeH-
Hoi BoWiHe u 100-netua paguo.

Pepakuun cmorna peanu3oparts 3any-
MaHHO®! BbINyCKaTh XypHan Ha esponei-
CKOM YPOBHE NO noaurpaduieckoMy uc-
NONHEHIIO, O YeM Mbl UCANU B KHUNEH-
HOoM (Ne 8) "Paguo”. Ho He MeHee BaXHO
TO, 4TO YAANOCh COXPaHWTb CTOMMOCTb
XypHana Ha ypoBHe npowanorc roaa. U
30€Ch HET XMTPOCTEI CO CTOPOHL! pepak-
UMM — npeasuans UHONAUMOHHLIE NPO-
LecCt!, Mbl 3aKNIOYMNK 3aroan KOHTPaKT
¢ $uHCKOI nonurpaduyeckon GUPMON,
noka ctoumocte CKB Buina cyulecTBeH-
HO HUXEe HblHeLWHeH, TaK 4TO BaC He XAyT
NPU3LIBL AOCHINATL AEHLIW, ECNK Bbl XO-
TUTE NONYYUTE D NEPBOM NONYTOLWK BCE
WwecTs HOMepoB. A BeAb Tak nocTynany
HekoTopbie uanarend, o6vaBnan nepeo-
Ha4anbHO 3KOHOMWYECKW HeonpasgaH-
HYI0 3aHVXEHHYIO NOANUCHYKD CTOMMOCTD.

B 1995 r. pepakums cOXpaHWT OCHOB-
HYI0 HanpPaBNeHHOCTb XypHana W ero
pyOpuKku: OHU, KaK U camu CTaTbn, CYAS
Mo BaWWUM NUCLMAM, YA0BAETBOPRAIOT OC-
HOBHYI0 Maccy yutareneit. OTMeTUM
TONbKO, 4TO CNEKTP NyOAuKaumit oxuaa-
eTCs BecbMa LWMPOKWA B PacueTe Ha pas-
HbIE MHTEPECH U NOArOTOBNEHHOCTb YU~
Tarenei.

Nio6urennim BMACOTEXHUKK, HANPUMED,
Mbl NPEANOXUM MATEPUANL! O HOBLIX paa-
paboTkax TENEeBWM3UOHHLIX aHTeHH, 06
ynyuwenun pabortel Tenesuaopos, B
4acTHOCTH, ONyONKUKyeM pekoMeHaaumu
NO BOCCTAHOBNEHWIO KMHECKONOB C pe-
XUMOM SNEKTPOHHON Nynbl, Perynapko
6ynem gasaTb NONE3HLIE COBETH NO pe-
MOHTY TENEBM30POB M BUAEOMArHUTOQO-
HOB. B nnanax pepaxuvu — 06aopHble
UHPOPMALMOHHBIE CTAaTLY O Paano3NeK-
TPOHHOIA BLITOBOH W MAaMEPUTENLHOM an-
napartype. 2

Ona HauuHawowux paguonioburenei,
Kak W npexpae, npeanonaraercs nome-
Wartb Ha CTPaHMLAX XypHana onucaHus
NPOCTLIK YCURAWTENSH, NPUEMHUKOR, W3-
MEepUTENbHLIX NPUGOPOE, aBTOMATOB pas-
NWNHOrO Ha3Ha4YeHWUA.

MHOro MHTEpecHbIX MaTepuanos Xaer
nobuteneil MMKPONPOLECCOPHOI TeXHU-
KW, 3NeKTPOMY3bIKaNLHbLIX MHCTPYMEHTOB.
NosBRATCR B XypHane ONUCaHUA HOBLIX
pa3paboTok CepBUCHLIX NPUCTABOK K A0-
MawHuM Tenedoxam 1 ap.

AsTopam XypHana, Kak noteHuwans-
HbIM, T2K U NPUCNABLUIMM CBOWM CTATHY,
HanoMuHAeM, 4TO peAaKUMa OTCNeXuBa-
eT MHDNAUMIO U NOBLILLABT aBTOPCKOE
BO3HarpaxaeHue. Tak, B okrabpe-nekal-
pe 1994 r. roHopap cocragnsan npumep-
HO 25 ThiC. py6. 32 XypHANbHYK CTPAHW-
uy TeKcra, T.e. NpUMepHo 3a 5—5,5 cTpa-
HUUBI MalUMHONUCHOrO CTaHAAapPTHOTO
TEKCTa (C yYeTOM PUCYHKOB KONUYECTBO
CTPaHWLL OKAXEeTCR, KOHEYHO, MeHblUE),

aK v B NPOLUNOM roay, NOANUCABLLNX-
CA_HAa Nepsoe v BTOpPOE NONyroAwd
1995 r. XQyT UEHHbIE NPU3B! U NAMATHLIE
CYBEHUPLI, KOTOPLIe ByayT passirpaHst B
noTepee HaWero XypHana.

Bcero pobporo Bam U Bawum 6nva-
KM B 1995 r., yCcrnexos v OpuruHanuHbIx
HaXOAOK B PaAUOTEXHUYECKOM TBOPHECT-
se! M npocum Bac: B NUCbMax B peflak-
LUMIC 1 NPW €8 NOCELLEHUN aKTUBHES NPO-
ABNSIATE CBOE OTHOLWEHWE K BalLEMY U3+
AaHuio — xypHany "Paauo”.

Inaskeiti peaakTop A, FOPOXOBCKUHA

4 pPafnO Nz 1, 1995 r.

BCTYIASA B rog 1995-u

HA BOMPOCHI “PAAUO” OTBEYAET MUHUCTP CBS3U
POCCUUNCKOU DELOEPALINU B. 6. BYJITAK

Bnapvmup Bopucoeuny! 1995 rog —
roa 50-netun NoGeaw! B Benukoli Ote-
4YecTBeHHON BOWHE — OHOro U3 Kpyn-
HeAWMX cobbiTii B MHOroBex0BOMR
umosuu Hawero rocypnapcrea. Bece-
Ay ¢ Bamu xorenock 6bl HAYATL C ponu
rpa¥aaHcKOW CBA3U M rpaXpaHCcKux
CBRA3WUCTOB B TO TpyaHellwee anA
CTPaHbl NUXonerTbe.

— MHe 1 MoeMy NOKONEHWIo He AoBe-
NOCb Y4ACTBOBATL B BOMHKE, — B T€ roae!
Mbl 6B peTeMu. Ho HUkorna He 3aby-
NEeTcA NOABMI CTapLIero NOKONeHWA CBA-
31CTOB. ByKBanoHO € NEPBLIX YacoB BOA-
Hbl H2 CBA3UCTOB BoOpyxXeHHbiX Cun u
rpaxnaHcKux NPeAanpUATUIA CBA3W nerna
OrpoMHan OTBETCTBEHHOCTL No obecne-
4EOHWIO CBA3M Ha dpoHTe W B Teiny. Pa-
60oTHUKK OBLLEr0CYAaPCTBEHHOM CBA3IU C
Hayana BoWHbl, 06pa3HO roBops, Hanenw
BOEHHYIO POPMY U € YECTLIO BEINONHUNK
3afauu, NOCTaBNeHHbIE Nepea HUMMK
BCEHHbIM BPEMEHEM.

B noareepxneHue CKaaaHHoro npuse-
AY NULLL HECKOMLKO NPUMEPOS.

Korpna ocaxpeHHew dawmcramu Ce-
BacTonofNb NULKNCA NPOBOAHOM CBA3U C
BonbLioi 3eMnei, BCIO Harpyaky no npu-
eMy ¥ nepepave TenerpamM B3ANU Ha
cebn pagucrtel 1,5-kMnoBaTTHOM pagvo-
craHuun Hapkomara cesawu. BoT ux da-
munun: KytyHa, Augpees, Mapkos. Bo
spema 6ombexex yacTto odpusanuc&. aH-
TEHHbI, Naganu MayTel. Ho paaucrsl noa
BPaxecknuM orHem BHOBb ¥ BHOBL BOCCTA-
Haenueanu cea3e. KonnexTue yana paavo-
¢ukaumm, Bo3rnasnaemblii A, LLiep6akom,
obecneunsan HenpepbigHyio paboTty pa-
AVOTOYeK, Yepe3 KOTOPbIe BOWCKa M Ha-
CeneHue Nonyyanu BCi0 HEOBXOAUMYIO UH-
dopmaumio.

CaMOOTBEPXKEHHO TPYAMNUCH B Kpe-
noctu Ha Bonre — CranuHrpape paguc-
Tl Bparesn BanewTtuH 1 Muxaun ®Oeoda-
Hoebl. OCopyaoOBaKKMe CTanuHrpanckoro
Eanuouempa NPULWNOCL 3BAKYMPORATH.

o0 ®eodaroBe! ocTanuck 8 ropoge. MNop
WX PYKOBOACTBOM rpynna paguctoe Gki-
cTpo cobpana ManeHsKyK PaaUoCTaHUMI,
nepepayu KOTopown 3syyanu 8 adupe 8
TeyeHue Bcer CranuHrpanckow GMTBbI.
Aymaio, yto B. ®eodaHoBy BO MHOTOM
noMor onel¥ paguonioburena-KopoTko-
BONHOBMKA.

MpumepOB repouHECKoro Tpyaa rpax-
R3HCKUX CBAUCTOB B BOMLLUMX U ManbIx
ropoAax, B PaloHHbLIX LIGHTPax u nocen-
Kax — GecYMcneHHoe MHOXeCTBO. O HUX,
B 4aCTHOCTW, PAcCKa3biBAeTCs B 3aMeya-
TenobHoit kHure "CeasucTel B rogsl Benu-
Kovt OTe4ecTBeHHOR", HaNWCaHHOW MapLua-
nom Bolck cenau W. T. MNepeckinkuHbiv, WBaH
TepeHTuesuy bbin HavansHWKoM MNasHoro yn-
pasneHrA CBA3M KpacHon ApMIAM M 0aHOBpE-
MEHHO MOYTK BCIO BOMHY HAapKOMOM CBR3W
(Ha 3Ty ROMKHOCTL OH BbiN HA3HAYEH eLle B
1939 r.). A o4eHb PEKOMEHAYIO YWUTATENAM
XypHana “Pagvo”, BCeM CBA3UCTaM, 0CO0EeH-
HO Tenepsb, B kKaHyH 50- nevua Nobepw, Npo-
HECTb 3TY KHUIY,

B 1995 ropy oTMevaeTcs ewye ogHa
aHameHatenoHan para — 100-netue
CO BpPEMeHM 3aPOXAeHUR papuacsea-
av ¥ paguoTexiukn. OBuenasecTHo,
4TO paaAUO KOpeHHbIM 06pasoM NoBNuU-

N0 Ha pa3BuTUe uueunuaayuu. Ka-
Kue, Ha Baw B3rnsgp, HAYYHO-TEXHU-
HocKkue NOCTUXEHUA NO3BONAIOT HAM
HR3BaTh HALl BEX BEKOM PaANO M 3NeK-
TPOHUKWU?

— Be3ycnoBHO, Tak Ka3eark Halue CTo-
nerue MOXHO C NONHLIM NPABOM, U HB NO
OOHOMY-ABYM BLIAAIOWMMCH HAY4HO-TEX-
HUYOCKUM OTKPLITUAM unu 130BpeTeHu-
fiM, @ NO OrPOMHOMY CYMMAapHOMY BNUR-
HWID papvo W 3NEKTPOHWKW Ha NPOrpecc
yenoseyectea. Ee3 ux pesonoLUUOHNaN-
PYIOWero BO3AEVWCTBMA HE BuinK Bkl 803-
MOXHbl HU KOCMWYBCKWE NONEBTHI, HY CTa-
HOBNEHWE ATOMHOMN SHEPreTHKK, HW TOH-
KM€ MHAYCTPUANLHLIe TOXHONOM K, HA NO-
SIBNBHUE NEUHLMNUANEHO HOBLIX HAY HbIX
WKON ¥ Hanpaenexuid, Aa v soobuie He-
BO3MOXHO NEPEOoLIeHUTL BO3ABIKCTBME
PaAMo ¥ BNEKTPOHWKKM HA BECb COBPEMEH-
Hblii MEHTaNUTeT, Kak Ceitvyac NPUHATO
rOBOPUTh, MUPOBOro 4YeN0BEYEeCKOro co-
obuiecrea.

ApKKUM NpUMEPOM BNWAHUA panuo-
ANEKTPOHUKN HA TEXHWYECKMIA NPOrpecc
ABNATCA W BCe 683 UCKNIOYEHUA Noao-
Tpacnu aNeKkTPU4EcKoi CBA3K, NPeacTas-
NAIOWME HBIHE euHbl KOMNNEKC nepe-
Aauun, npuema n 06paboTkK NOTOKOB UH-
dhopmauuu.

Mne kaxerca, B kKanyH 100-neTua pa-
AWO npasoMepHo GyaeT Havwate Haui
Pa3rosop C TENEBUASHUS W PaAUOBELLA-
HMA, YYUTBIBAR, 4TO UX AayAUTOPMA — BCA
Poccus,

Ceiyac rnasHan 3agava B 06nactu Te-
nesuAeHWs — CAGenatb ro MHOronpo-
rpamMmMHbiM M BEICOKOKA4YECTBEHHbIM Ha
BCE# TEPPUTOPMK CTPaHbl. Beak B HacTo-
fillee BPEMA HA OrpOMHON TEPPUTOPUH,
roe npoxusaert 98,8% Hacenenws, npu-
HVMMAaeTcA TONLKO 0AHa nporpamma, 96%
— ABe u NUllb HeMHOrMM Bonee Nonosu-
Hbl — TpW NporpaMmel, YYUTbIBan HeaHa-
YATENBHYIO NNOTHOCTb HAaCeNeHus B OT-
DaneKHbIX paioHax, 3afady MHOronpo-
rpamMmHOro TeneevaeHus Hawbonee ue-
necoo6pasHo PelwaTe € NOMOLLIO CNyT-
HUKOBOro TENEBMAEHUA W Npexae BCero
CUCTEMbl HENOCPEACTBEHHOrQ TENEBU3n-
OHHOro peLlandus (HTB). HanomHio, uro B
NPOLWNOM FOAY Mbl yXe Hasanu passep-
ThiBATL NPUHLUMNKANLHO KOBYKO CNYTHUKO-
syio cucremy "FTANIC", kotopan 6yner co-
croats M3 naru UCS3.

PassuTie MHOFONPOrpaMMHOro Tene-
suaeHun ByneT OCYLECTBNATLCH Takxe
nyTem pacnpocTpaHeHun Cerei kabens-
HOro TeneBMAEHW:, KOTopoe, NpasAa,
npeaHasHa4YeHOo B OCHOBHOM ANA KPYNHbLIX
ropoaos.

B nocnegHue roabl B paae Crpad, B
TOM uucné u Poccuu, BeayTca neceneao-
patensckie paboTbl NO CO3AANUID Nep-
CNEKTUBHLIX TENEBU3NOHHLIX CUCTEM. 3T0
— CUCTEMbI YNYHLIEHHOrO KayecTaa, und-
POBOro TENEBUAEHWUSA, TENEBUAEHWA Bbi-
coKkoi 4erkoctu (TBBY).

Cnenyer OTMETUTL BO3POCLUWA aBTO-
PUTET B MUPE POCCUWCKMX HAYYHO- TEX-
Huyeckux pa3paborok B o6nactu TBBY.
Co3pnaHHan Yy HAC Tak Ha3blBaeMan KOoH-
uenuns TBBY-8-7-8B pekomenpoBaHa
MKKP 8 xauectee rnobanbhohn MOAETM,
Peanuaauus 3TOW KOHUENUWW NO3BONWT
YMEHBLWKTE Nonocy YacTor TBBY u nepe-
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Aaeatb €ro NO CraHAapTHLIM KaHanam C
HOMWHANbLHOW NONOCOK nponyckanua 6;
7 v 8 Mlu. NpeanoxeHa Takke KoHuen-
UM MHOronporpaMMHoro TenesmaeHus
MNTB-6-7-8, obecneyusalowas nepena-
vy umbq_oabux CUIrHanoB HeCKONbKWX NPo-
rpamMm TB no 0AHOMY KaHany C TEMU Xe
HOMMWHANbHLIMU NONOCAMU NPONYCKaHWA.

3ByKoBOE pagvoBeLakne NPoaoMKa-
€7 COXPaHfTb BaXHENLee 3HaYEHME Kak
CPepcTBo Maccoeon ukdopmauun, MNpae-
na, cerofHA OHO NepexvBaeT Henerkoe
spemMn. EaMHan paxee cete pagvoBewla-
TENbHEIX KaHanoB U paauonepeaatoLLmx
CPeAcTs, paccHUTaHHbIX Ha Nepeaavy aa-
A@HHOT0 Yvcna NUWbL rOCYAapPCTBEHHbIX
NporpamMmM, ManonpuronHa B HoBbIX YCNO-
BUAX, Korga GeICTPO pacnpocTpaHAeTca
BELIAHUE KOMMEPUYECKUX N HE3AaBUCUMEIX
paguocTaHuuii.

Opaxa u3 nepeeilwmx 3agavy — paspa-
6oTartk U BHEAPWTL HOBYIO KOHUENLWIO pa-
nvoeellanun B Poccuu 1 Ha ee 6ase op-
raHM30BaTk ONTUManbHOE UCNONL3I0BaHUE
CYLeCTBYIOWUMX TEXHUYECKUX Cpeacrs,
HaMeTUTL NEPCNEeKTUBLI UX MOAEpPHU3a-
LMK ¥ BHEAPEHUAN HOBEMLLSH TeXHONOr MK
3BYKOBOro eewaHus. Cpeau Hux i Gbl Ha-
3Ban Npexae Bcero BHeapeHue aneproche-
peralowux TexHonoruin. Ha nepepaioume
CPEACTBa CeroaHa npuxoauvtca ao 52%
3NEKTPOSHENT W, NOTPEBNAEMOIA B 3NEKTPO-
cBa3u. OTciona v Bbicokve Tapude! 3a agup-
HOE BPEMS.

Mbi NpUeLIKNM BOCNPHUMHUMATbL CUC~
TeMY 3N6KTPUYBCKOW CBA3U KAK eau-
HbliA opraHuam, ynpaBnAeMbliii U3
OAHOroO UeHTpa. AbiHe NOABUWNKNCHL TA-
KWe Konocchl, kak “Pocrenekom", ne-
CATKW 8KLUWOHEpPHbIX, KOMMEpPYeCKUx
OpraHu3ayui, NpeaoCcTaBNFIoOLMX yC-
nyru ceaau. MamMexunace nu ctparve-
rus MuHcsasu Poccuv B passuTum m
SKcNNyaraunm 9NeKTPUYeCKHUX CUCTeM
TeNeKoOMMYHUKAL WA

— Brayane nonpobyem OTBeTUTL Ha
NEPBYID 4acTek BONPOCa — O CTpareruu
Pa3BUTHs SNEKTPUYECKON CBR3M Poccuu.

Cesab B HaWwe BpemMs — OAHA M3 BaX-
Henwux uHgpacTpykTyp, 683 KOTOPOIA He-
MBICIMMO CYLLECTBOBAHME rOCYRApCcTea,
€ro UHCTUIYTOB, BYHKUMOHWROBANWE 3K0-
HOMWKWU. B pOCCUICKON 3KOHOMMKKE, B NO-
NIUTUYECKOW, OBLIECTBEHHON U KYRLTYP-
HOM XW3HW CTPaHbl NPOMCXOAAT KOpPEH-
Hble nameHeHna. Mbl CTaHOBMMCS OTKPbi-
ToiM 06LECTBOM, BCE CMEnee W LuMpe
BX0AMM B MUpPOBOE MHbOPMaLWUOHKOE
npocTpaxcTeo. Bee aro Tpebyer peuwe-
HUA MHOrUX npobnem, OT KOTOPLIX 32BU-
CWT pasBnTWe CBA3W, NPUYEM B CXaTble
GPOKM.

Heobxoammo 6uino BeipaGoTars HORYIO
roCyRapCTBEHHYIO NONUMTUKY B OTpacnu
CBA3u, 1 oHa swipaborada. Peub uper o
“KoHuenuuu MporpaMmel Poccuiickon
depepaumn B obnacTu ceAaKn”, KOTOpas
onpegennser cTpareruyeckue Hanpasne-
HUA, aTanbl U MEXaHW3Mbl Pa3BUTUA OT-
pacnu. Ee reHepanbHas uenb — Haubo-
nee nonHo oGecneynTs ycnyramu CBA3IK
¥ UHPOPMAUMOHHLIM OBCAYXMBAHMEM Ha-
cenexue, noTpebHOCTU 3KOHOMUWKK CTpa-
Hbl, @ TAKXE BOWTHU B MEXAYHADOAHBIE WUH-
(pOPMaLINOHHBIE CUCTEMbI U HA PABHbLIX
B3aMMOAENCTBOBATL CO CTPAHAMM PLIHOM-
HOW 3KOHOMMKH.

B kavyecTtee NPUOPUTETHLIX BbIGPAaHL!
TAKWE HaNPaBNeHWs, Kak Co3faHue BLICO-
KOCKOPOCTHbLIX UM(POBLIX CETEW CBA3K C
MCNONb30BAHWEM BONOKOHHO -ONTUYECKUX
Y paauopeneitbix NUHWGA, ceTei nepena-
4W A2HHBLIX C KOMMYTauuei Nakeros, Te-
nemaruyeckux cnyx6 (B KoTopbie BXOAAT

3NEeKTPOHHAA nouyTa, Ao-
cTyn K uHGOPMaLMOHHbBIM
pecypcam v apyrue). Bax-
HOE MECTO B Hallew cTpa-
TErMKW Pa3BUTUA 3aHUMaeT
COBEpLUEHCTBOBaHKUE CnyT-
HUKOBEIX cucTem. bes Hux
HEBO3MOXHO GbICTPO #
3KOHOMUYecku addekTue-
HO pewWTL npobnemul Te-
nedoHusaumu v npeao-
craBneHue ycnyr censv B
yAaneHHslx U TPyaAHOLO-
CTynHbIX panoHax Poccoum,

Oco60i1 cTpoKoi 3anu-
caHbl NPOBNEeMbL! WHPOKO-
rQ passepTLiBaHUA CeTen
COBPEMEHHOI NOABVXHOM
CBRaW. Kak BMaUM, BaxHoe
MECTO B 3TOW CTpaTeruu
OTBOAUTCA panuoCpPeacT-
BamM: BeAb U CNyTHUKORANA,
Y papuopeneiHan CBR3b (a
3Ha4uT, Nnepenava renesu-
[OEHWR ¥ paguoBeLLan1a), 1
noABuUXHaA CBA3bL OCY-
LWECTBASCTCA C NOMOLLLIO PAAUOCPENCTs,

TexHu4eckoe NePeBoOPYXEHUE HE 03-
Ha4yaeT NMKenAauuio CyWwecTBYIoWuX ce-
Tei. HecmoTpa Ha "0CTaTO4HbIM NPMHLMN
dUHAHCUPOBAHUA CBA3U" B NPOWNOM,
€BA3UCTbI Co3aanu B Poccun Gonbluoi Te-
NEKOMMYHUKaUWOHHLIR 3apen. YonelwHo
SKCNNYATUPYIOTCA CaMble NPOTAXEHHLIE
kabenbHble U paauopeneiHLe AMHWK, op-
raHn3oBaHsl TenedOHHLIe KaHanb! Kak no
Ha3eMHbIM, TaK U CNYTHUKOBBIM JIMHUAM
ceA3n. Yepe3 CNyTHUKOBLIE PETPaHCNsA-
TOPbl OPraHu3oBaHO TENEBUIUOKHOE Be-
LWaHWe ¥ nepenaya NPorpaMM paguose-
LiaHuA,

BecbMa nnoaoTBOpHOI OKa3anachk Bbi-
nevHytan 30 neT Hasan KoHuenuwa eau-
HOW aBTOMaTU3UPOBaHHON CETW CBA3WU
crpaHel. OHa gana BO3MOXHOCTh chop-
MIpOBaTh 6a30BYIO CETb 3NIEKTPOCEA3N Ha
OCHOBE aHanoroewix cucteM. Lupokas
uvppoeusauma cereir Byoer uatu nyrem
"HanoxeHus" uMppPoBLIX CETEN Ha CyLye-
CTBYIOWME aHANOroBele ¢ NOCNeAyYIoLWMM
WX CAVAHUEM M CO3paHWeM eAUHON UMD~
poso# cetn Poccuum.

W BOT Tenepb MOXHO OTBETWTL Ha BTO-
PYKO 4acTb Bonpoca. CtpaterMyecxkan nm-
HWA PA3BUTURA TENEKOMMYHMKAUWIA, O KO-
TOpPOW A rOBOPMN BbILE, €€ NPUOPUTET-
Hble HanpaeneHWA KacalTcs He TONbKO
HaLUWX BEAOMCTBEHHBIX NPEANPUATHIA, HO
¥ BCEX APYruX, B TOM YMCNE KOMMepyec-
KvX, pabortaiowwux B o6na3artensHomM no-
pARAKE NO n1UeH3usM MuHucTepcrBa ces-
3u. B arom cMbiCne, 0TBEYaR Ha BaLl BONPOC,
Mbl TBEPAIO rOBOPUM: CUCTEMA 3nexTpu4ec-
KOW CBA3M — STO efWHbIit OPraHusM, ynpas-
fAeMBIA M3 OOHOTO LEHTPa.

Crporo npuaepXuBancb 3T0r0 NPuH-
u1na, Mbl OTKPBIBAEM LUMPOKUE BOIMOX-
HOCT¥ ANS AEATENLHOCTY KOMMEPHECKUX
CTPYKTYP, HANPaBNeHHOW Ha pacClupeHue
noTeHuuana PeCCUINCKUX TENEKOMMYHU-
Kauuit. Takve CTPYKTYpbl B nocneaHee
BpeMR Havanu paboTarb BecbMa addek-
TUBHO W cMeno. VX ycunuamu, Hanpumep,
g XOpOTKWA cpek 8 Mockee w Cavikr-Me-
Tepbypre, a Takke mexny MOCKBOW u
Cankr-Nerepbyprom CO3AaHLI CUHXPOH-
Hble UMGPOBLIE CETH CBA3M HA BONOKOH-
HO-ONTUYECKUX KaGenax, NPONOXEHHbIX B
TOHHENAX MEeTpononuTexoB MockBbl u
Cahkr-MNeTtepbypra v Ha ONOpPax KOHTAKT-
HOWM CeTH BAONb OKTABPLCKON XeneaHomn
O0POru.

3ra nepeas B BOCTOUHO-EBPONEHCKOM
pervoHe, ¥ noka eavHcToeHHas 8 Poc-
CHM, CUHXPOHHas cetb cnocobHa obec-

neynTb nepepavy ruraHTckux obbemos
vHbopMaLvy BHYTPU Poccuu 1 BbIXOA Ha
MEXNYHAPOAHBIE CNYTHUKYU CBA3W, Cuc-
TEMA CBA3N OTAMMAETCS YNPOLUEHHON TEX~
HOMorvein esona/eniBona UMGPoBLIX No-
TOKOB, NPSIMbIM AOCTYNOM K CUrHanam co
CPaBHUTENLHO HU3KUMK CKOpocTamu Gea
HEoBXoAUMOCTH BBOAA/BLIBOAA BCETO Bbi-
COKOCKOPOCTHOro curHana. Noaromy oHa
 NOJy4una Ha3BaHWe CUHXPOHHOM.

He mornu 6ol Bbl HA KOHKPETHBIX
npyuMepax paccKa3saTb, Kak npeTsops-
IOTCH B XW3Hb NPOBKTh!, pa3paboraH-
Hble Ha ocHoBe “Konuenuwuwu lNporpam-
mMbl Poccuiickon ®epepauuu B o6nac-
™ CBA3K"?

— OaHvM U3 KPYNHEMLUMX RBNAETCA TaK
Ha3biBaemblt NpoekT "50x50". Ao 2005
r. NNaHUPYETCH CO3AaTh NONHOCTHIO UMd-
POBYID MEXAYropoaHY TenedoHHY
ceTs Poccuu, Kotopasn byaer COCTOATL U3
50 TeicAY KMNOMETPOB UMDPOBLIX NMHUNA
AanvHelt cBAau M 50 aeTOMaTUYECKMX
MEXAYropoAHbIX TeNneMOHHLIX CTaHUUNA,
3r1u _uudpe 1 obpaayier dopmyny
"50x50". Mpasna, ecn OoiTb TOMHBIMM,
HEOTLEMNEMBIM 3N1EMEHTOM 3TON CeTH
CTaHeT K CETb MEXAYHaPOAHLIX 3NeKTPOH-
Heix ATC.

AG6pesuatypa odpuLMansHOro Ha3ea-
Hua cetn — LCC ON (uudpoean cetwb
ceA3u ofwero nonwb3osaHun). EMkocTh
ceTtu cocraemt okono 20 MnH aboHEHTOS,
M3 KoTopuix nopsaka 600 Twic. — peno-
Bble nons3osartenu. OHa CMOXET Npeno-
CTaBNfiTb BCE COBPEMEHHLIE yCnyru
B3NEKTPOCBA3N.

Coapanue LICC OfN noasonut opratu-
30BaTh YAOBNETBOPSIOWLYIO TpEboBaHWAM
BpEMEHU KOMMEPUECKYI TENeKOMMYHU-
KaLMOKHYIO CeTb U CUCTEMY uHdOpMaLu-
OHHOro 06CNyKuUBaHYS BLICOKOrO Ka'ecT-
38 BCEro KOMMNNEKCa IKOKOMMKKM POCCHM,
CeTb NO3BOMUT TakXe WHTErpupoBarth
HMHDPACTPYKTYPY CBAIM M yNpaBneHus pe-
rMOHOB POCCHKW C MEXOYHAPOAHBLIMU WUH=-
(]JODM&L{HOHIIO- KOMMYHUKaUWOHHBIMK
cuctemamu, cetamu BNNxHEro u fanbHe-
ro aapybexon,

Yxe Ha4ars! BecbMa 06WmMpHbIe pato-
Thbl. anBEﬂy TONbKO NUlLUL HECKONLKO
NPUMEPODB,

Beperca coopyxeHue KpynHeiien
unpoBOoi MarucTRany oT 3ananHuix rpa-
11y Poccum A0 BOCTOUHBIX. B 1993 r. Guin
BBEOEH B IKCNNyaraumio ee 3anapHbii
y4acrok — o1 Kudrucenna no Cankr-Ne-
Tepbypra u Mockest Ha 6a3e cobpemen-
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HOBOTIOAHEE UHTEPBLIO

FeocTaunoHapHblil CNYTHWK CBRA3KW “Jkcnpecc”.

HBIX UMPPOBLIX paguopeneHeX NUHWA
(PPN). Torpa xc Guin nponoxeH noasoA-
HbIA BONOKOHHO-ONTUYECKUI kabens or
Kuiirncenna po Javvu. B vacronllee spe-
M8 COOPYXaercs KpynHenwas 8 mupe
undponan Ranmopeneﬁuaﬂ MarvcrTpans
Mocksa — Xabapoeck NPoTMKEHHOCTLIO
Gonee 8000 km. Mpoknaavisaercs BONO-
KOHHO-ONTHUUCCKMiA kKabenb, Ha3eMHbIA —
or Xabaponcka 1o Haxoaky, noABOAHIA
— 0T Haxonxu no Anouuu v 0X1oin Ko-
pen.

Beosl B ae#cToue 04HOro 3anagHoro
y4actka noasonun B 10 pa3 yBenuinth
YHUCNO MEeXAYHAPOMAHLIX TenedoHlbIX Ka-
Hanos, a peanu3aauua Bcero npoekTa no-
Befer ux ymeno 0o 50 Teic. Yenyramu 3a-
NafHoro y4acTka CeTH yXe MOoryT nonb-
30BaTLCA XUTENU DKONO YETLIPEX AecarT-
KOB ropoaos, B AaNLHERWEM Xe K Marun-
crpanv ByayT NOAKNIOMEHB! HENOCPeACT-
BEHHO WNU Yepeld pervoHanbHeie CeTwn
MHOrME COTHUW KPYNHLIX U MENKWX Hace-
NEHHBbIX NYHKTOB Poccun.

XOpowo W3BeCTHbl BO3MOXHOCTH NO-
DBVKHON paamocsnan. Haubonee coBpemen-
HbIE COTOBLIE CMCTEMBI PAAMOCEAaN, LLMPD-
KO MCNONB3yeMeie Ha 3anane, HaumHaior paa-
BMBATLCA M B POCCHM, rNaBHLIM 06Pa3oM Ha
KOMMEPHECKOI ochHoBe, 683 npupBneueHns
GiopxerHbix cpeacTn. 3aneicTeopaHsl Co-
ToBulie cucTemMnl B Mockee, Catikr-lNerep-
g?rpre. Kanuwnwnirpane, Teepu, Kapenuu,

ypmaHckoi obnactu. Kak ropopures,
nepn TPOHYNCS, M Mbl HAAGEMCA Ha YCKO-
PEHHOE pPa3suTHe 3TOro BUAa CBA3N — K
HeMy nposienaeTcn sce GONbLWA UHTE-
PEC CO CTDPOHL NDTEHUMANbLHLIA NONbL-
3osarenei.

XKypuan "Paauo” pacckasbian CBOUM
YUTATENSIM 1 O COOPYXeHnn TpaHccubup-
ckOR uudposoit pandopenenHoi Maru-
CTpanu, U 0 coTOoBLIX ceTax. fobasnio
TONBKO, 4TO NPUOPUTETHLIMK ABNSIOTCH
aee depepanchulie COTOBLIE CUCTEMBI:
aHanorosas crasnapra NMT-450 u uncg-
poeas cranpaapra GSM. B xaxnoM KOH-
KPETHOM PErvuoHe npegycmarpusaercs
WMCNONb3oBaHWe CeTu TONLKO CAHOro
CTaHfapTa, KOTOPbIM BhIGMpaeTcn Ha KOH-
KYPCHOW OCHOBE,

W nocnepgnuil npumep. On kacaercs
CNYTHUKOBOW CB8R3u. B COOTBETCTBUMU C
NpOrpamMMen paasntus 8 Poccun CNyTHK-
KOBOWM CBA3KW M BellaHus 6 1894 r. aany-
LieHb Nepauid cnyTHuk HTB B auana3one
12 TTu vuna "TANIC" W HOBLIA GBA3HOW
cnyTHuk "3xcnpecc”, 06nananiLni NoBbi-
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IWEeHHON NPONYCKHON CNOCOGHOCTLIO U
CpPOKOM XW3Hu. OH Co3AaH Ans 3aMeHbl
CTapeBlWwnx CNYTHUKOB "MOpPuU3CHT",

OYTHUKOBLIE CUCTEMBI CAR3W Celvac
NPUBNEKNN BHUMAHUE MHOrMX npeanpu-
ATUA 1 HAYYHO-NPOU3BOACTBEHHLIX 06b-
eAVHENWIA, KOTOPbIe COBMECTHO C HEero-
CYRapCTBEHHbLIMW Opralu3auvaMu BeayT
paboTel NO CO37aHUI0 TAKMX CUCTEM Ha
KOMMEPHECKOW OCHOBE.

WN3secTHO, 4TO B MuUpe BeayTCH
MacwrabHole paboTel No AanebHekiile-
MY pa3sepTbiBaHUI0O MeXAYHAPOAHbLIX
TENeKOMMYTaUMOHHBIX MarucTpanei.
Bpsaa nu 310 ocywecTeumo 6e3 akTue-
HOro yyacrtug Poccum.

— 370 AEACTBUTENLHO TaK, YYUTLIBAR XOTH
6b1 Hawwe reorpaduyeckoe NonoxeHue U ob-
LME SKOHOMUYECKME Y NONUTUYECKUE UHTE-

Cbl. [lo3TOMY He CnyyaiHo B “"KoHuenuum
porpammel Poccuiickoin epepauyn 8 06-
NacTu CeBA3W" cpeaw rMasHLIX HanpasneHui
3HaYMTCA 3a0aya BXOXAEHUA POCCHM B MEX-
AyHapoaHkie WHGOPMaUMOHHBIE CUCTEMBI W
B3AaUMOAEWCTBUE CO CTPaHAMWU PbIHONHOW
axoHoMuku. W MporpaMma a1a yxe npak-
TH4ecku paboraer. 8 yxe rosopun o uvd-
pPCBO#M MarncTpany CBA3K OT 3anafHuix 40
BOCTOYHLIX rpaHuu Poccuu. 3ra maru-
CTpank peluaet Hapsay ¢ HauMOHaNbHbI-
MW U KPYNHENLLWE MEeXAyHapoaHbie 3a-
Aa4qu: oHa 3aMKHeT MupoBoe uudposoe
TenexKoMMyHUKaUMOHHOE KONbLO, Npeno-
CTaBNSIA KaHanb! CBA3W KaK POCCHICKUM,
TaK u 3apyGexHeiM aboHeHTam,

Poccuvickan ¢eaepansHas cerb COTO-
80@ PAANOCEAU AONKHA BLATA B EBRO-
nelickue COTOBLIE CETH, YTO NaCT BOIMOX-
HOCTb POCCUIACKMM ¥ 3apybexHsit abo-
HEHTaM NONbLIOBATLCA CBOWMMKM Tenedo-
HaMM Kak BHYTpn POCCUK (eCTECTBEHHO C
BO3MOXHOCTLIO BLIXOAA Ha MEXAYHApOoAa-
HbIE KaHank!), TaK M HaxoAsChL B eBponen-
CKMX rocynapcreax.

Beayrca v apyrve pa6oTel No pacium-
PEHUIO W YKPENNeHUto AenoBOro CoTpya-
HU4ECTBA C HALWMMK 3anaaHLIMK NapTHe-
pamu,

CoopyxeHue COBPEMEHHBIX Tene-
KOMMYHUKaLUWA BO BECb POCT CTABUT
npo6nemMy OCHaWEeHNs X HOBEALWMMI
CpeacreaM CBA3H. MSBOGTHD, Y70
OTEYECTBEHHANA NPOMLIWNEHHOCTL He
NPOM3BOAMT MHOTMe BMAbI 06opyAao-
BaHUA nNo CDBFBMBHHOﬁ TeXHONnornKu.
Moaromy npuxoauTCs 38KYNaTh ero y
uHodupMm. Kakumu nyramv moxer

6bITh NPEOAONEHO OTCTaBAHWE HALLKUX
npouasoauTenei cpencTs CBA3UT?

— OpauH K3 Takux NyTei Mel 3anoxu-
Ny, HanpuMmep, B NPOEKTe CTPOUTENLCT-
Ba LICC ON. Ana coopyxeHus dTON CeTH
noTpebyerca OrpoMHOE KONMYECTBO HO-
Beiwen Texuukn. Ona 6yaer npuobpe-
TaTbCR Ha KOHKYPCHON OCHOBE Y Ny4LUUX
MWPOBLIX Npou3sogurenei. OpHUM K3
BaXxHeWLLWX yenosui nobefibl B KOHKYpCe
craneT 06a3aTensCcTBo GUpPMb! OpraHuzo-
BaTb Ha POCCHACKUX NPEANPHATURX, B TOM
yucne KOHBEPCHUOHHLIX, NPOU3BOACTEO NO
CamMoi NepeaoBo TEXHONOM U HE MeHee
50 npouenTos oGopypoBalusa 1 annapa-
TYpLL.
Aymaetcs, nogobHLIA NnpuHUKMN cneny-
€T PacnpocTRaHwUTL K Ha APYrue KpynHselie
npoexTsl B 06nacTu ceaAsu.

Cka3aHHOe, KOHEYNO, He 03HAYaeT, HTO
mMbl COBUPABMCH OTKa3biBaTeCsi OT Cob6-
CTBEHHbLIX pa3paboTok CPEeACTB CBAIN, HO
WU3NOXEHHLIW BLILLE NPUHUMN NO3BONWT
npeoaoneTbk OTCTasaHue B NPOW3IBOACT-
Be paaa suaos o6opyaosaHun v annapa-
TYpLI ANEKTPOCBA3N.

W nocnepHwit sonpoc. Kakum Boi
BEMAUTE MECTO POCCUMACKOTO PAAUONIO=-
6UTenLCTBA B NOArOTOBKE KAApoB ANA
ANeKTPUHECKON CBA3U?

— O4esnaHo, NPeXAC IeM AaTh OTBET
Ha 3T0T BONPOC, HEOOXOAUMO 3AHATLCS
CaMOKPWUTMKOA. Mul 3HaeM, kakvwe Tpya-
HOCTW NEPexXvBaeT ABUXEeHUEe IHTYINAC-
TOB paguoTexiinku. faxe Tupax ero

narmaHa xypHana "Paauo" cuvauncs ¢
oneeé yem OHOMro MMNNKWOHA A0 CTa Thi-
CHY BKIEMNNPOB, XOTS €ro 3anaueHue He
Tonsko ann paguonioGurenei, Ho K ans
npogeccrolanbHbIX CBA3UCTOB NO-NPEX-
Heu;y BENUKO. -
pyaHocTu papuonobureneil nerxko
CNucaTh Ha 3KOHOMMWHYECKWIA KPM3WC, Ha
CNOXHOCTHU 3KOHOMUYECKUx pedopm. U
370 BO MHOroMm 6yner cnpaseanuso. Ho
Henb3n cHpacLiBaTh CO CHETOB, HTO OHO
ocranock 683 BHUMaHWA W NOAAEPKKU CO
CTOPOHEI OTPacnei HapoaHOro XO3fACT-
Ba W BEAOMCTB, KOTODLIE “epnanu ans
cebs kanpel U3 papuomobuTensckoi cpe-
Abl. CkazaHHOE OTHOCUTCH M K MutucTep-
CTBY CBA3W, U K NPEANPUATHUAM CBA3M,
cpeav KOTOPbIX HEeMAano BeCbMa KPEenkmux
B 3KOHOMUYECKOM OTHOWEHUW. Ovesua-
HO, Nnpo6nema BO3poXAeHUs papuonobu-
TENLCTBa 3aCnyxupaer ocoboro oGeyx-
AEHWS, B TOM YUCNE, BO3MOXHO, Ha KON-
nerun Muncesau Poccuu. Buino 6b1 Bech-
Ma NoNe3HO NOCOBETOBATLCA O ero nep-
cnekTMpax Ha coeere PCC, Tak xak aHa-
NOruYKbIA criaf NepexusaeT paauonobu-
TeNLCTBO 1 ApYrux crpan CHI.

Co cBoeit CTOPOHbLI, KaK CHUTanN, TaKk v
cuyuTar paproniobuTenscTeo NPoBepex-
HbIM rofiamMu1 “"HapoaHLIM YHWBEPCUTETOM"
NOArOTOBKYU JHAKLWMX, YMENLIX W, 4TO
BECbMa BaXHO, NIGALMX TEXHUKY Kaapos.

HTY3MaCTLl PafnoOTEeXHMKU HEMano
nomMorany pa3BuTUIO TENEKOMMYHUKALMIA,
CpeacTs pagvioBeUIaHusa U TENEBMASHUA.
B cooe spema pagvoniobureny nposoaw-
NN 2KCNEepUMEeHTL! B MHTEpPecax paaguvo-
cBA3u u apyrux obnacTtei ucnonb3ona-
HUR paguo, Benu OpPUruHanbHble KoH-
CTPYKTOPCKME PaapaboTku No CeasmcT-
cxon Temarvke. K coxanenuio, ceivac
CBA3NUCTLI NepecTany obpaulareen 3a no-
MOLLBIO, B TOM YMUCNe Yepea xyphan “Pa-
[WO", K TBOPMECKOMY NLITAUROMY YMY pa-
avonibuteneit. A xans. Ysepet, 4To nopa
pBo3poxnars BaanMHoe COTPYAHMMECTBO
cea3ncTos U paaMoniobureneit. OHo Mmo-
XeT NPUHECTN HEMAaNYIO NOAL3Y A1 NPO-
rpecca TenekoOMMyHHUKaUui.



ATO BbJ1O 70 JIET HASAL

MNMePBbIN

KOPOTKOBOJIHOBUK

POCCUHN

H. KABAHCKWA, UASAF

MNepen Hamu NOXENTEBWAR OT BPEMEHW
nonwwveka xypHana “Paguonoburens” aa
1925 ron. Bo eTopomM HOMEPE XypHana, noa
CEHCAUMOHHLIM 3aronoBkom — “Haw nep-
Bl NOOUTENLCKWIA PEKOPA — PYCCKan nio-
Gutensckan Nepepaowan CTaHuun NpuHs-
Ta 8 Meconoramuu, MNapuxe v JloHaoke”,
6uino ony6nukosano coobulenne Asaaua-
TUAEBATUNETHErD HUXEropoACKOro paaMo-
nobutens O. A. 1Gosa 0 TOM, KaK Ol BMeCTe
€O cBouM ToBapuwen B, M. MerpoBoi, pa-
Goras Ha cCaMOfensHOM Nepeaardvke, ene-
PELIE BLIWAW B MMPOBOI 3GMp ¢ nioburens-
CkuM noaweHbi R1FL u aobunuce Hebwisa-
noro ANR TOro BPEMEHW ycnexa,

Nepsan paauorpamma, NOCNaHHasn B
adup, rnacuna:

“Bcem or R1FL! Kak menn cnoliwnte? Ka-
Kas ANVMHA MOER BONHLI? [aiTe KBUTaHUMIO
no aapecy — Poccun, Huxuuia Hoeropog,
Hoeasn, 60..."7,

310 Guino posno 70 ner Hazag, 15 axpa-
pa 1925 ropna. NoawiBHoi cranuvm RIFL,
KOTOpuIA pacwudposwBanca tak: Poccwun,
Mepoan, ®epop J1608, Guin NPUHAT paauno-
nwburenem GHH2 8 panexoi Meconora-
muu n6nuan r.Moccyna na paccroanuu
2500 km or Huknero Hosropopa.

MNepenaryuk, KOTOPEIR UCNCALI0CBANCA HA
R1FL, npepcraonan coGoi ABYXTAKTHEIA re-
Heparop, cobpaHHLlil HAa TaK HA3HIBAEMbIX
“TPaHCNAUMOHHLIX namnax® ¢ TOKOM Haka-
na oxono 1 A, AHoaHOe HanpsaxeHue Bbino
8 npeaenax 300...500 B u nopasanoce OT
MaLWWHBLI NOCTOAHHOIO TOKa, AHTEHHA —
BEPTUKANbHLIA NPOBOA AnuHOW 15 M, npo-
TMBOBEC — NPOBOA ANWMHOK Okono 20 M,
NOABEWEHHLIN Ha BuicoTe 3 M Haj nosepx-
HOCTLK 3emnu. NpubnuaurensHas Mouy-
HOCTb B aHTeHHe oxono 12...15 Br.

Mocne nepseix CBR3eW perynapHo npo-
BOAUNKUCL PA3NMYHBIE 3KCNePWMeEHTbl. WUc-
NONb30BANUCH Pa3HOOBPa3HBIE BHTEHHLI,
paboune anuHbl BONH, Pa3HOe BPEMS pa-
6orel 8 adupe. B Huxumnia Hoeropog cranu
npubbigaTs COOGLIEHUA O MPUEME CUrHa-
nos R1FL na mHorux crpad mupa.

Mepewiit xopoTkoponHoeuk Poccun Pe-
nop Anexceeewdy /1608, BKNap KOTOPOro 8
MCTOPMIO Pa3BUTKA PYCCKOr0 KOPOTKOBON-
HOBOro paguontburenscTea Mbl CEroaHs
OoTMevaem, 3acnyxupaer Toro, Yrobu pac-
cKa3aTb 0 HeM "uraTensm xypHana *Paauo”
Heckoneko nogpobHee.

Myre o paguoniburenscTao y denopa
Anexceepuwua flGoea Guin cnoxwHeim, Ewe
GyAy4M LUKONLHUKOM, OH YBNEKCH ONbITAMM
no xumuu v ¢guauke. [laxe Havae Tpyao-
BYI0 AEATeNLHOCTL NOMOLWIHWKOM Cexpera-
pa Huxeroponckoi xoxtopsl Mocynapcr-
sedHoro Ganka, monogow JI60B He TONLKO
HE OCTABWA CBOErD YBNEYEHMRA, HO C ewe
GonblUMM PBEHUEM B3RNCA 38 M3yveHue
OCHOB 3NEKTPOTEXHWKW, OTABBAR 3TOMY
Aeny Bce ceoboaHoe Bpems.

OnHax sl 8 XypHane “3nexTpuMecTeo
XM3HL", koTOpLW B nepuop 1910-1917 rr,
vanasancA B r, Hukonaese wHxexepoM B.
B. PioMuHbiM, B pa3nene "Cmecs” @, A,
N6opa aavnrepecopano coobuieHue o pa-
Gorax A. C. MNonoea, 8 4acTHOCTW — €ro
rposooTMerTyuka. MmenHo ara nyBnukauus
NOCAYXMNA TONYKOM K NPOBEAEHUK Onbl-
ToB no GecnpoBONOYHOW Nepepaye CUrka-
nos. Meppan aHTeHHa, NPMMEHEHHAN HayMHa-
OLLMM MCCneacsarenem, npeacrasnana coGoin

nposoa obwei anuHoi B0 M, Takno nNpono-
XeHHbin Ha veppake aoma. C 1akoi “aHreH-
HOW"™ M NOAKMIMEHHBIM K HEl “3neKTponvru-
HeckvM getekropom” @enop Anexceesm Mor
onpenennTe NPUGNUXEHWE rPO3bl U Aaxe
NPHHUMATL CUTHANLI PACNONOXEHHOW B ro-
poAae WCKPOBOWA PAfMOCTAHUMK.

Kak-1o maickuM Besepom 1921 r., npo-
cnywueas adgup C NOMOUILIO CBOEro npu-
MWTHBHOr0 YCTPOMCTEA, OH BAPYr yChbl-
wan...nesue. Okazanocw,, Huxeropoackan
paavonaboparopva Bena ONLITHLIE Nepe-
naum papuorenedorom. 310 cobuiTue ewe
Gonee ykpenuno crpemnenve Qepopa
Anexceenvya 3aHATLCA AaNbHEWLLUM OBNA-
ACHUEM PAAMOTEXHUKON.

Bekope HacTynuna nopa HOBbIX 3KCne-
PUMEHTOB. AHTEHMHA, Pa3MelleHHan paHee
Ha veppaxe, Gbina NOAHATA HAf 3eMnei Ha
seIcOTY 13 1. Crano BO3MOXHLIM perynap-
HO NPUHUMATL CUrHanL! TOMHOFO BPEMEHW,
nepepacaemoie XOABHCKOW PAaAUOCTaH-
umen B Mockpe. A 25 oktaGpa 1922 r. sne-
pPBbIE YABNOCh NPMHATL ONEITHYIO Nepena-
vy TenedonoM MOCKOBCKOM pafnoOCTaHLMu
vM. Komunrepna. [inf nutanva aHonos
$abpuiHoro ycunurenn HU3KOW 4acToThl
npuoﬁﬁen Garapeitky Ana xapMaHHOro ¢o-
Haps. locne papa onwros @, A. NGoe cmor
po6MTLCA YAOBNETBOPUTENbLHON gaﬁom
ycunutena, ucnonsayn ocero 18-20 B.

YroBbl NPOACAXUTL AantHeilee usyye-
HUE PafVOTEXHUKKM, HYXHO BeING HaiTh pa-
6ory, ceR3aHHyY0 ¢ paano. OaHaKo Bce no-
neiTkn JIGosa ycTponTecs B Huxeropoa-
CKyl0 papvonaboparopuio He YBEHYAaNUCh
ycnexom. M TONLKO C TpeTtsero aaxoaa,
nocne Toro kak 8 ¢espane 1923 r. ero
NUCLMO NONano B nyn OAHOr0 M3 PYKOBO-
awrenein HPA N. A. Ocrpskoea, ocyulect-
Bnenve meutsl npubnuannocs. OcTprkopa
3aunTepecosano coobuienue fl6osa o npu-
EME UM ONbITHBIX paguoTenedOoHHbIX nepe-
Aay. Nucemo anTy3macta Beino nepepawo
M. A. Bony-Bpyesmnuy. 310 U pewuno cyab-
6y ®epnopa Anekceesuua.

Mpu BCTpede ¢ ®. A, Nl6osuim Muxaun
AnekcannpoBsud Gowry-Epyesuy no AocTo-
MHCTBY OLeHWA ero cnocobHOCTH U CTPEM-
nexnue NOCBATUTL ceba cnyxenuto Hayke. K
TOMY BpemeHyn Penop Anekceesuy yxe co-
Gpan cBOIM yCuNUTENb HUAKOI 4acTOThI, KO-
TOPbIA BMECTE C AETEKTOPHbLIM NPUEMHU-
KOM NO3BCAWN eMY OCYLIECTB/NATE rPOMKO-
rOBOPALMIA NPUeM papuocTaHuvu M. Ko-
MUHTEPHa W faxe NpuHvumark pabory aMr-
NUWCKUX PaaMOBELLATEeNbHBIX CTaHLWA.

B xoHue Geceaw Muxaun Anekcanppo-
Buy cnpocun flGoaa:

— Bui rae cnyxwre?

— [la ceivac — Hurge...

Cxema nepepnaryuxka R1FL

— lMokpere ko mue paGorars?

Hy%HO nu roBoOpuTb O YyBCTBE PBLOCTH,
OXBaTHDIUEM MONOAOr0 “enopexa...

C 15 okrsibpa 1924 r, Mepop Anexcee-
sv4 NI6os cran coTpyanukoM Hyxeropoa-
CKOW papvonaboparopum.

Kcratm ckasarte, nsepn paauonaboparopuu
Beeraa Obinu OTKPLITLI AN SHTY3UACTOR pa-
nvorexuvkw, 06 atom @enop Anekceesw nu-
can B cpoen crarbe *Y ucToxon paavoniobu-
Tenscrea” (“Paauo”, 1963 , Ne 9).

Yxe paboran s papuonaGoparopuu, Me-
AOp Anexceenou C ypnedeHuem 3anHuman-
ca paapaborkoii KB npuemhuka, ycnewHo
pewan npobnemul ADYCTOPOHNWUX PAAWMO-
censei. MNapannensHo Ben nouck HanGonee
3P PEKTUBHBIX AHTEHH.

Yenexm HUweropoackoro KOpoTKOBONHOBU-
Ka BAOXHOBUNM MHOMMX DOCCUIACKMX Paiuonio-
GuTeneit, aKkTMBHO BKMICYMBILMXCR B paboTy no
ocBoeHuio adupa. B aro spema curHanst R1FL
VXE NPUHKWManu B paae ropoaos Mpauumm,
AHrnum, OUHNAHAVKM U APYIMX eBPONERCKUX
crpau. A korpa Guin K3roTOBNEH KOPOTKOBON-
HOBbA NPUEMHKK, HacTana nopa AsyCTOPOH-
H1x paguoces3dein. B Huxnwit Hosropoa xnet-
HYN NOTOK PaHee HeW3IBECTHbIX NOYTODbIM pa-
GOTHMKAM KapTO4EK-KBWUTAHUMIA, NOATBEPXAA-
HOLWMX K2K NpUeM, Tax ¥ ABYCTOPOHHKE pagvo-
CBA3W C Nepacid NOGKMTENLCKOR PaavoCcTaH-
umer Poccum.

Yaensn MHoro eHumanun pabore a adm-
pe, ®epnop Anexceesny NPCAONXKAN coBep-
WeHCTBOBAaTL CBOK annaparypy, aHTeHHoe
x03aicTB0. Boinu onpo6osann u Gonee
CNOXHLIE AHTEHHBI, B TOM YUCNE W TaK Ha-
suiBaeman “konGaca®. Cpeav KOppecnow-
nentos RIFL nossunuchk KOPPECnoHAEHTH
M3 Takux AancHWXx CTpad, Kak Bpaaunus,
Hoeas 3enanaua, OuaunnuucKkmue ocTpoea,

®epop Anekceesus Buin aKTUBHLIM NPO-
narasamucToM paguonoburenscrea. Ero
crarby NYGNUKOBANUCL B HUXErOPOACKUX
raaerax, n Xypuane “Paauoniofurens”, 4ro,
6eaycnosHo, cnocobCTBOBANO POCTY PRAOS
paguoniobutenei,

B ¢espane 1926 r. 6600 NpUHATO NO-
cranopnenue Copera Hapopnwx Komucca-
pos CCCP "0 papuocraHuuax 4acTHOro
NoONL3VBAHUA", COrNACHO KOTOPOMY HE
TONLKO OPraHU3auvamM, HO M OTAENbHBIM pa-
nuonoburennM pa3spewanoch UMeTs cob-
CTEEHHLIE NPUEMO-Nepenanuwue paguo-
cravumu. MNepsuiM pnapensyem oduuMans-
HOro noawisHoro curuana O1RA, pwigaHHO-
ro HapoaHeiM KOMUCCAPUMATOM NOMT U Te-
nerpada, cran ®@epop Anekceeswu JiGos.
EMy paapewanoce uenons3oears nepepar-
YUK MownocTeo ao 100 Br v paGorare Ha
ponHax nHuxe 120 m.

PAAVIO N2 1,1995r. 7



BUAEOTEXHMKA

NMOBbILLUEHUE KAYECTBA
N3OBPAXEHWUSA

B UBETHOM

TEJIEBU3OPE

b. XOXJ10B, r. MockBa

Kakas curtyayus ¢ sHegpenmnem TBY? Yro nenaior segyuime hup-
Mbl 3@ PYDEXOM 1 Y HAC N0 YAYHLLIEHWIO KaUeCcTBa n3obpaxeins
TENEeBU30PORB, rnoka He 3asBepuyersl paboret no TBY (Tenesuso-
el IDTV, cucremit MNAJ1- nmioc, CEKAM-rnoe)? Yem ornuvaior-
csi renesu3opnl IDTV o1 06bivHbLIX? 3a4eM yaBansaloT 4acToTty
rnonein? Kakosa KoOHLEeNWs nocTpoemis B0KOR r0BLILLIeHS Ka-
wectsa upm Philips n Siemens? Hro rakoe meauanHas (huisT-
paumn? Ha Bce aru BONpPoOCH MOXHO HARTK OTBETHI B ryGaukye-

MOM crarse.

UccnepnosaHus B o6nactu Tenesu-
AeHus Buicokon vyeTkocTu (TBY) no Ha-
CTOALLEro BPEMEHW HE 3aBepLUeHbI,
NoO3aTOMY ELUe HE NPUHATA KU enuHan
cucreMa. OaHako B ANOHUK yXe Be-
[YT ONbiTHLEIE Nepefaqn No cucTeme

SE. 310 — cucrema TBY ¢ yepec-
CTROYHON Pa3B8EPTKOM, YMCNOM CTPOK
1125, yacTorois nonei 60 My v nono-
COi YacToT BuAeocurHana 8 Mru. Ana
ynnoTHeHus nupopmMaumm B HEW Uc-
NONbL3YIOT aganTUBHOE K ABUXEHWUIO
To4e4HOE nepemMexeHue otcyeTos. Ha
U3MEHAILLMXCA HacTax U3obpaxeHus
GepyT OTCHETH COCEAHWMX CTPOK, a Ha
HENOABUXHLIX — OTCHETHI COCenHWX
nonen 1 Aaxe kaapos. TakTosas vac-
ToTa Mn‘gpsmnoﬁ AUCKpeTuaaymMm —

L u-

B EBpone anvtensHoe Bpemsa nNpo-
Boavnun paboTel no TBY B pamkax npo-
exTa "Ospuka’. Npegnonaranock cHa-
Yyana BHEAPWTb aHaNnoroBylo CUCTEMY
D2-MAC, obecneyrBaioulyio Noesie-
Hue Kayectea n3obpaxersus, a 3aremM
nepeinTu Kk cucteme HD-MAC, cosmec-
TuMoir ¢ D2-MAC. Cucrema HD-MAC
npeaycmartpusaeTt 4epeccTpo4YyHoe
paznoxeHne no cranpapry 1250
CcTpok, 50 nonewn u popmat naobpa-
XeHua 16:9. Ana ynnoTtHEeHun uHdop-
MauMM NCNOoL3YIOT PasHbIe YacToThl
NOBTOPEHMSI ANA HENOLBUXHBLIX U ABU-
XYyLumxca pparMeHToB naobpaxeHun,
MNpu 3TOM BO3MOXHbI TP pexuma: ans
HENOABUXHbLIX Y4ACTKOB 4acToTa no-
BTOpexus paeBHa 12,5 My, ans men-
NEHHO nepemewjalowmxcs — 25 My, a
npn 6eicTpoM asuxeHuu — 50 lu,
Buibop pexumMa obecneuvsaeTca ANA
Kaxaoro 6noka uzo6paxenus. Pasmep
6nokos — 8 oTcueTos Ha 8 cTpok. Ona
yNpaeneHnsn pexuMom paboTel 8 UH-
Tepeane rauweHws nonen nepenainT
CneymnanbHbIn ynpaBsnaiowmwin curHan
CO ckopocTeio 1 MBut/c. B HacTon-
wee spems paGoTtsl No cucreme HD-
MAC npekpaiueHbl.

MKKP B 1990 r. nppHan pekoMeH-
Aauvy no napameTpam eAWHON Cuc-
Temb TBY (mokyment Ne 11/1007 or

8 raaMO No1, 1995 1.

24.05.90 r.). B nokymeHTe npepnoxe-
HO paapafoTaTh UMGPOBYIO CUCTEMY
TBY ¢ nporpeccusHo pa3sepTkoW,
¢dopmarom usobpaxexma 16:9, yuc-
nom otcueros 1920 B cTpoke u uud-
poBbiM notokom 0,8...1,2 Meut/c. B
COOTBETCTBUM C 3TUMWU pekomMeHaa-
uvammn dupmbl CLUA npoeenu paboTy
No YNNOTHEHWIO TENEBUIUOHHON UH-
dopMmaumn undposeMU MeTonaAMU
o6pabotku curHana. Pesynsratel 370w
pabotel 6bInK NPOLEMOHCTPMPOBAHb!
Ha cosewaHun MKKP g 1992 r. Cur-
Han apkocTu ¢ nonoco# 20 MI'y v aAea
LBETOPA3HOCTHBIX CUrHANA C WAPWHOIA
cnekrpa 10 MMy ynanoce ynnoTHUTL
TaK, YTO OHW MOTYT NepeaasaThca No
KaHany ceasu ¢ nonocoit 4,5 My, Oa-
HaKo Npu aTom TpebyeTcA BECEMA Bbl-
cokoe ObICTPOABHCTBUE MUKPOCXEM
(CBWC) 1 BLICOKOKaYeCTBEHHLIN KaHan
cen3n, ocbecneynsaowmnii 6onee
XecTkne TpebosaHus kK paBHOMEPHOC-
TW rPYNNOBOrQ0 BPEMEHW 3308PXKU,
yem aTto TpebyeTca ANR CUCTEMLI
HTCLL.

FMpuHAaTHE epvHOi cucTemMsl TBY u
ee BHeApeHWe MOXHO 0XuAaaTb NOC-
ne onTuMu3aumn nony4enHoro 8 CLUA
3apena n paapaboTku Hosbix CEUC ¢
BLICOKCH TONONOrMYECKOH NNOTHOC-
Tbio. ONTMMKU3aLMA NapaMaTPoB CTaH-
AapTta, no-suauMomy, GyaeTt Hanpas-
NEHa B CTOPOHY HEKOTOPOro COoKpalle-
HWSA Yucna CTPOK W OTCHETOB B CTPO-
Ke, NOCKONbKY BO3MOXHOCTA CTaHaap-
TOB Ha 1250 u 1125 cTpOK He peanu-
3YIOTCA B MAaCOYHLIX KWHBCKONax.

Lo aasepwenus pabot no TBY se-
ayuwe TenesusnoHHbie GUpMel Ha-
npasunm zcunm Ha COBEpPLWEeHCTBO-
BaHve AeNCTBYIOLMX CNCTeM TENEBK-
AeHwna u paspaboTky TENEBM30OPOS, B
KOTDEI:TX CTaHpapTHbIe curHane MNAN,
CEKAM, HTCL noasepraiwoTca aonon-
HuTe/IbHON 06paboTke, NoBLILLIAOWEH
Ka4ecTeo LieeTHoro uaobpaxeHun (Te-
NEBV30PL! NOBLILEHHOroO Kayecrasa —
IDTV). B reveHue HeckoNbKux nocnen-
Hux net ¢upmbl Grundlg, Nokia,
Philips, Thomson nposoaunu paapa-

6oTKy cucTemol MASI-nn0C. 31a cuc-
Tema obecneuyvMBaeT NOAYHEHUE Ha
3KpaHe cneuuanbHoro Tenesvsopa
nAan-nnwoc wugoxocbonmamorn u3o-
GpaxeHus 16:9 ¢ alelfmxanbnoﬁ HeT-
KOCTbO 625 cTpok. Ha akpanax 06biu-
HbIX Tenesn3opos ¢ popmatom 4:3 no-
nyqaeTcs wupokodopmaTHoe naobpa-
XeHue C TEMHbIMW NONOCaMKU B BEpPX-
HEeM 1 HUXHEWN YacTAX 3KpaHa, Kak Npu
BOCMNPOM3BEAEHUM WUPOKOgOpMaT-
HbiX kMHOdKUNbMOB. BepTukanbHas
YeTKOCTb NPY 3TOM CHUXaeTcs 00 432
cTpok. Bo BpemMa nepenayn saremMHeH-
HbiX Y4aCTKOB pacTpa BUAEOCUrHan
COLAEPXUT AONONHUTENLHYK UHGOP-
MaUMIO, OBECNEYUBAIOWYIC NOAHYID
BEPTUKANBHYIO YETKOCTbL B TENEBUI0-
pe NAJ-naoc. 3ta undopmauns
nepenaeTca Ha nogHecywew MNAN cno-
coBoM amMNAUTYNHOR MOAYNA/LMA.

B nepsom ksaptane 1994 r, 8 Poc-
cun HauaTel paboTel N0 CO30aHKI0 CUC-
rembl CEKAM-nnioc. Mpeanonaraercs
y4acTue B uccnenoBaHusax 3ananHo-
©BPONENCKNUX (PUPM. JJ.nﬂEynROLueHmn
Tenesnsopa cucrtema CEKAM-nnwoc
A0MKHA BbiTb N0 BO3MOXHOCTH 6113~
kow k MAS-nnioc, C uensio nepegaym
AONOAHWUTENbHOM MHBOPMaLMK OyayT
1CNONbIOBAHLI LIBETOBLIE NOAHECYW e
CEKAM ¢ mopynsiumein no amnamty-
pe.

BONLWUHCTBO BEAYLUX TENEBUIU-
OHHbIX (PMpM pa3pabaTeiBaloT Tenesu-
30pbl M0 CYLECTBYIOWUM CTaHaAapTam
C YNydlWeHHEIMU NapaMerpamu, T1.e.
TeNeBr30pbl NOBLIWEHHOrO Ka4ecTea
(TNK) — IDTV. Mpu ux paspaboTke
BO3MOXHLI ABa aTana. Ha nepBoM arta-
Ne CTPEMATCA YMEHBLWNUTL UCKAXEHUA,
NpUCyWw1e UCNONb3yBMOMY CTaHpap-
Ty. B cucteme CEKAM ato — nepe-
KPECTHLIE MCKaXeHMn No LBETOBbIM
N0AHECYLUMM, UCKAKEHU] TOPUIOH-
TanbHbIX LUBETOBLIX NEPEXOA0E U Mep-
LaHUA Ha BEPTWMKANbLHbIX LBETOBLIX
nepexonax. MepekpecTHLie UCKaxe-
HUA yCTpaHeHbl B Oexkolepax, rge
YNbTPA3BYKOBAA NMHUA 3a0EPXKMN 3a-
MBHEeHa Ha aneKTPOHHYI0 (TDA4661).
Wckaxenun ropusoHTanbHeIX nepexo-

o8 06yCNOBNEHL! OrpPaHNHEHEeM Bhl-

POCOB Ha nepenaowen CTopoHe.
Ipu atoM o6ruiyiHble o6ocTpuTenu
g;pomoa (TDA4565) He acp%exmanu.

CNv 3apepxkKa B TakoM obGocTpure-
ne Boi6paHa meHsbwe 1,5 Mk, TO UC-
KaxalTca nepexogbl HaCbILEHHbIX
useetoBs. Ecnu xe 3anepxky ysenu-
YUTL, TO NOAABAAKIDTCA Menxue upe-
Tosble petanu. MNMoaToMy uenecoob-
Pa3HO YCTPaHWUTb OrPaHUHBHWE NONo=
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BUOEOTEXHUKA

Cbl 4ACTOT KaHana uBeTHOCTW, ANA
YEro HYXHO UCNONL30BAThL HACTOTHbIE
NETEeKTOpLl B BUAe cuctemsr MANY, a
He faevekTops C (pasospaliaoiinm
KOHTYpOM, 1 BeecTn B nexkonep CE-
KAM BOCCTaHOBUTENb OrPaHUYEHHbIX
BuiBpocoB. Ana yCTpaHeHWs MEpPLUaHUa
BEPTUKANbHbLIX LUBETOBLIX NEPEXOAOB
NPUMEHAIOT TaK Ha3blBaEMYIO BEPTU-
KanbHylo GunbTpaumio LUBETOPa3HOCT-
HbIX CUTHANOB,

Ha sTtopom arane paapaboTku Te-
nesuaopos IDTV pobusaioTcs ymeHs-
WEeHUR MCKAXEHWIA, OQMHAKOBbLIX ANA
Pa3sHbiX CUCTEM W BbI3BAHHLIX YEpPEC-
CTPO4HBIM CTaHAAPTOM Pa3NOXeHus.
YepeccTpoyHan passepTka NpuBOaUT
K 3aMETHOCTW CTPOYHOW CTRYKTYPbI,
NMOCKONbKY K Havany BTOPOro nons ap-
KOCTb CTPOK NEPBOro yMeHollaeTca.
Mpwv ysenuyeHun apkocTy naobpaxe-
HWA CTAaHOBATCA 3aMETHbIMW MepLa-
HUA Ha KpYnHeiXx aetanax. MNoporom
ana 4actotel nonen 50 lu cyuTaloT
apkocTk 100 HUT, AaBHO NPEB30MAOEH-
HYD B MacO4YHbIX KWHeckonax. Ans
YMEHbLEHUA 3aMeTHOCTY MepLaHni
HEo6X0AUMO YBENMYUTL 4acToTy CMe-
Hbl NONen.

Kpome TOro, npyv 4epeccrpoyHOw
pPasBepTKe CTAaHOBWUTCA 3aMBTHbLIM
MepLaHue Ha BEPTUKaNbHbLIX NEPEXo-
Aax. MpuyvHy Takoro mMepuaHua no-
AcHAeT puc. 1, CTPyKTypa nocneno-
BaTenbHbIX NONE Ha KOTOPOM Npea-
cTaBneHa B BePTUKaNbHO-BPBMEeHHOMH
cucreme xoopauHaT. Takas kapTuHa
NnoONy4aeTcA, ecnNu YCNOBHYID TOHKY
HabnoaeHns BoiGpaTb cOOKY OT KuHe-
ckona. MNycTe Nnp1 3TOM BOCNPOU3BO-
auTcs naobpaxeHwe, Ha KOTOPOM
B20XHAR NONOBUHA 3KPaHa — TemMHas,
a HWXHAA — ceeTnan. B peayneTtarte
rpaHuvua mMexay TemMHOW W CBeTnoi
HacTaMU pacTpa ByaeT HaxoanuTbCA TO
HWXEe CTPOKW M NepBoro nons, 1o
BbllWE CTPOKWU n BTOporo nong, Oue-
BWOHO, 4TO 373 rpaHuLa Npu Nepexo-
Ae oT Nons K nono konebnercn 8 eep-
TUKanbHOM HanpaeneHuuy C HacToTon
25 Tu, 4TO co3naeT XOpPOoWo 3IaMeT-
HbLIE MEpLaHug.

Ona ycTpaHeHuna WUCKaXeHwWi, Bbi-
3BaHHGIX YEPECCTPOYHOM Pa3BepTKoN,
B UBETHO Tenesusop BsoaaT 6ok no-
BbIWEHWA KavyecTBa uaobpaxeHus
(BNK wnu future modle), xoTopbIi
BKNICYAIOT MeXAy AeKOAepoM W Bu-
peonpoueccopom. B Tenesusope no-
BEILWEHHOro Kavyecrea o06biYHO ycTa-
HaBAMBAIOT Takxe Moaynu, cbecneyn-
BalowMe [ONOAHUTENbHLIE YyAOo6CTBA
ANA NONb30BATANA: MOAYNL TENETaKE-
Ta 1 yCTPOMCTBO "Kaap B kaape”.

B OCHOBE KOHLENuUWM NOCTPOGHWA
6noka nosbiWweHWA KavecTea naobpa-
KEHUS NeXWUT MCNONb3IOBAHWe YCT-
POWCTB BMABONAMATW HA CTPOKY WM
none. Npy aTOM BO3MOXHL! 488 MO-
Andukauun supeoTpakTa. B nepsoii,
CTPYKTYPHaR CXema KOTOPO# nokasa-
Ha Ha pUC. 2, NPUMEHAIKOT aHanoro-
Bbli nexonep (HanpuMep, MUKpPoCXe-
my TDA9141 ¢ HacTOTHBIM AETEKTOPOM
@AMNY ¢ 6e3 BHELWHKUX PE30HAHCHBIX
KOHTYpOB). CurHanet Y, R-Y u B-Y ¢
ero BeIXOA0B AUCKPETUIWDYIOTCA Tpe-
ma AUM (nnw ctpoenHeiM ALLN B BUAe
onHoOM Mukpocxemsl). Undpossie cur-
Hanbl MyALTUNNEKCUPYIOTCH 1 NOCTY-
nawT no obuled wuHe 8 610K NOBkILWE-
HUR KavecTea. 3aTeM 06paboTaHHbIe
CUrHansl AeMyNbTUNNEKCUPYIOTCA w
NepeeoasTCA B aHanorosyio ¢opmy
Tpemn LIAM.
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Bropar mogudukauvs kaHana,
CTPYKTYpHas cxema KoTopoi naobpa-
XEHa Ha puc. 3, npeaycmarpusaer
AUCKpaT1aaLuK NONHOro UBeToBOro
curHana ogHum ALIN. Undposoii cur-
Han NeMOAYNUPYETCA B MHOroCTaH-
DapTHOM gekopepe. 3ateM uml:é)oame
AEMOLYNMPOBaKHLIe CUrHankl obpaba-
TLIBAKTCA, KaK v B Nepeor moaudu-
Kauwm, 6NOKOM NOBLILLEHWA KayecTea,
pAeMynbTUNNeKcupyoTea W npeobpa-
3YIOTCA B aHAaNoroeylo hopmy.

Teneeuaopsl y1y4LWEHHOrO Kayecr-
Ba (c BlK) cepuitHo seinyCKaoT dup-
Mel Philips n Grundig. 1o — noporue
Mopenu ¢ KuHeckonamw Gonsworo
dopmara. B 6noke noBLIlWBHUA Kaye-
CTBa 4YacTO UCNONbL3YIOT MUKPOCXEMbI
kak pupmer Philips, Tak u Siemens.

®dupmoit Philips pazpaboTaHb! Bbi-
COKOKA4YBCTBEHHbIE TENeBU3INOHHbIE
ALIN TDAB708 v TDA8709. O6a —
BOCbMUPA3PAAHEIE C MaKCUManbHOM
TaKTOBOW 4acToToi 30 My, Mo cpas-
HEHWIO C paHHMMKU paapaborkamu, 8
atux ALM ymMeHbWeHO 4MCNO KoMna-

pPaTopoB U YBENNYEHO OTHOLUEHWe CWr-
Han/wym (Tak HaaoviBaemblie ALLM ceep-
TOYHOrO TUNa). B Mukpocxemax npea-
YCMOTPEHa aBTOMaTU4YeCcKan perynm-
POBKA aMNNuUTyAb!l aHaNOroBOro Cur-
Hana, obecne4umpaiollan NONHOE MC-
none3oBaHue pacTeopa BXOOHOWM xa-
paktepuctmku ALIN. Mexp Hcrpoﬁ-
craoM APY 1 coBCTBEeHHO AY.I BKNIO-
HaIOT BHEBWHWA GUNLTP HUXHUX Hac-
TOT, OFPAHNYUBAIOWUI NONOCY KaHa-
na u YyMeHbWaKUWwmuin NOrpewHocT
AvuckpeTuaaumu.

PaspaboTaH yxe 1 HOBbIA KOMNNEKT
BUC dupmer Philips ana undposoro
AekoavwposaHua cepuu SAAT**". B
Hell NPUMEeHEeHbI NPUHUWNMANBHO HO-
8ble anropuTMel 00paboTky curHana.
Mukpocxema SAA7191 o6ecneyusaer
nemo%&nﬂhljwo curdanos NAN, HTCU-
M v CEKAM. SAA7157 — TakToBbil re-
Hepatop ¢ PAMNY. SAA7192 — marpu-
ua, npeobpaayuwas TPy MynbTUNNEK-
CUPOBAHHLIE CUrHana (APKOCTHbLIA w
A\Ba LBETOPA3HOCTHLIX) C BLIXOAA fie-
KOAepa B BOCbMWPAa3psaaHble CUrHaNbI

PAOVO Ne1,1995r. 9
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R, G, B. MNpeaycmoTpena Takxe 3a-
DEPXKA CUrHana ApkocTn. Boamoxiib
HECKONBKO PEeXuUMOB paboTel: ¢ pa3-
HbiMyY (POPMATAMK BXOAHbLIX CUIHANOE,
a takxe 6ea marpuuvpoBaHus.
SAAT152 COREPXUT BepTUKANLHLIW
GUNLTP, Pa3nensiollniA CUrHansl ap-
'!EI%{“ v userHoctu cuctem HTCL u

Bnok noebiwe ma kawecTsa uaobpa-
xeuusn ¢pupmol Philips o6ecnevwupaer
nogaenexHue Wymos u npecbpasoea-
HWE CTanaapTa Pa3BepTKu.

CraHpapT pa3sepTku MOXHO Npe-
obpa3sopats Asyma cnocobamu: nepe-
XOAOM K NPOrpPecCUBHON PassBeprke
UK yOBOEHUEM HacTOTLl Nonew. [po-
rPECCUBHOE pa3fnoxXeHue nonyyaer-
CH, ECNU CMrHanst C BX0Aa U BLIXOAA
3anomuHaouero ycrpoictea (3Y) Ha
none sanuckLIBaTs B aoa Gygeptibix 3Y
Ha CTPOKY M NODYEPEAHD CHUTLIBATL.
Mpu aTOM ycTpaHfKeTca CTpouHan
CTPYKTYpa uaobpaxeHus, HO coxpa-
HRETCH MepuaHue Ha Bonblumnx apKux
nonsix. NMoaromy npegnovreHne oTaa-
erTcsa npeobpa3osaHunio 4acToTel NO-
nen 50 8 100 My, Ann Takoro npeob-
gasoaaunn MCNONL3YKT ABYNOPTOBOE

Y Ha none, rHdopmaumnio M3 KOTo-
pPOro CYWTbIBAOT C YABOEHHOW CKO-
OCThi0 (TakTOBan yactoTta 27 Mlu).
6noke dupmel Philips ucnonkaylor
cTaHAapTHHIE ABYNOPTOBLIE ANHAMMK-
yeckue Mukpocxemst (3YNB), Hanpu-
mep TMS4C1070 ¢pupmel Texas In-
strument ¢ opraHuzaumnen 256Kx4.
Ong dopmupoBanust NamMaT Ha OAIHO
none HeoBxoauMo TP TaKUX MUKPOC-
XEMbl.

BoamoxHul ABa Buaa npeobpasosa-
HMa B8 100 Mu: A-A-B-B n A-B-A-B.
MepBLIA HA3BIBAIOT YABOEHWEM HYUCNA
nonei. OH yCTpaHseT MepuaHua Ha
GONbWUX NNOWAAAX, HO HE U3AMEHRAET
3aMETHOCTb CTPO4YHbLIX MEpPLaHuRA,
Bropoi aun npenfpasoBanna (yoroe-
HWE Kafapos) yBenu4uMBaeT 4acrory
CTPOYHBLIX MeplLiaHuil oo 50 'y » ae-
naet ero Mano3aMeTHoiM. OaHaKo nNpu
3TOM BO3HWKAIOT UCKAXEHUS Ha No-
ABUXHbIX CloxeTax. [Ana yMeHbleHus
Takux UCKAXEHui TpebyeTcsn aeTekTop
OBVXXEHUA.,

MopaBurens LWyMoB BLINONHSIOT Ha
Mukpocxeme SAA4940 u BUC namatn
Ha none, o6pa3aylouIMX PEKYPCUBHBIA
GUnLTP, CTPYKTYpHan CXema KOTOpo-
ro nokazaHa Ha puc. 4. B Hem obpa-
6aTLIBaETCA BOCBMUPA3PAAHLIA CUr-
Han APKOCTU W MYNbTUNNAEKCHUPOBAaH-
HbilA YeThIpexpaspaaHbiA CUrHan use-
TOPasHOCTHLIX COCTABNNIOWUX C TaK-
TOBOW 4acToTton 13,5 MIu. Bmecrte
oHu obpaayioT aseHanuaTubuTOBLIA
uvdbposor noTok. MUHUMANBHbIA
o6bem namatu — 702x12x287=
2420108 6ut. KoadduumeHToM nepe-
DPauv K pexypcusHoro ounbTpa ynpas-
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NSIET AETEKTOP ABUXEHUSI. ANTOPUTM
pabotul punsTpa onpenenaeTcs co-
OTHOLUEHUEM

Upae (1) = KU, (1) = KUp g ~1)+ Uy (1-1)=
= KU, (1) +{1 - K)U e {2 =),

MNpwn K=1 BxoaHoi ciirHan 6e3 ua-
MEHEHMI NPOXOAWT Ha BbixoA. Ecnu
K=0, dunbTp nepexoavr B pexmm "3a-
MOpPOXeHHOro" nuaobpaxenusn. Mpu
3TOM NPOUCXOANT PEUMPKYNALMA U Ha
BbIXOL NOCTYNaer TONbKO uHpopMa-
LMs, 3anucanHan 8 namatu. fletektop
NBUXEHUA CPABHUBAET CUrHanbl Co-
ceaHux Nonel U, ecnu OHU OTnnua-
I0TCA, YMEHbwaeT KoadpuuueHT
negcp.aqm K¢ 0,5 no 0.

UrHans! C BLIXOAA NOMAABUTENS WY-
MOB NOCTYNAKT HAa MWKPOCXeMy
SAAT7158, 8 koTopon UUdPOBOK No-
TOK AeMYNbTUNNEKCUPYETCS, NPOUCX0-
o871 undposan huneTpauus SpkocT-
HOrO W LIBETOPA3IHOCTHBIX CUrHANOB K
npeobpa3oBaHne WX B aHanNorosyio
gopmy. BO3MOXHb! pasHblie Pexumbl

UNLTPaLuMu: YyCPeaHeHne CUrHanos
ABYX CTPOK UNW MEAWaHHaR $wnbrpa-
uust. CywHocTe MeanarHon GUAbTpa-
LMK 3aKNI0YaAETCs B TOM, HTO Kaxabli
OTCHET BLIXOAHOrO curHana Gopmupy-
eTCA U3 MeAnaHHbLIX OTCHETOB BXOA-
HbiX curHanos. Ans aroro 6epyr oT-
cyeTol A u C 13 AIBYX CMEXHbIX CTPOK
O[HOro Nonsa v orcyet B u3 npeasiay-
wero nonsa. Echu 3HavyeHna Tpex OT-
CHETOH PA3HLIE, MEIVAHHLIA anropPuUTM
UCNONBL3YET OTCYET CO CPEAHNM 3HA-
4YEHMEM CMeXHbIX cTpok. Ecnu nea
oTcyeTa onuHakosbie, TO Geperca
OAMH W3 HUX NO COOTHOLEHUAM: ecnu
AsBsC nau A2B2C, 10 U, = B.

MNpeumywecTso Tako oCpaboTkK
COCTOWT B TOM, 4TO B OTNMUYUE OT yC-
PEAHEHWURA, COXpaHaloTca GPOoHTHl U
cnafb! UMNyNbcoB 6e3 3aTarBaqua u,
B TO Xe Bpema, NOAARNAETCA CTPOY-
HOE MepuaHue.

MNycTb, Hanpumep, 3Ha4YeHnn oTcye-
TOB B CMEXHEIX CTpoKax n u n+1 oaHo-
ro nons m 6yayr (8 YCNOBHLIX @1UHU-

uax)
9-9-7-5-3-3-3-3 m
9-9-9-9-7-5-3-3,

B peaynbrate ycpeaKeHus oTCHeTOB
CMEXHbBIX CTPOK NONYYMNTCH

9-9-8-7-5-4-3-3.

CnepoBarensHo, NPOU3CHAET CyLue-
CTBEHHOe 3aTArysanune cnana. Ecnam
K€ NPOBECTU MeflnaHHyio dunbTpa-
LMIO 3TUX OTCHETOB, TO ANUTENLHOCTL
cnafa coxpaHuTes:

9-9-9-7-5-3-3-3.

KoHuenuus dupmet Philips npeayc-
MarTpuBaeT pasnuyHble MoaudUKaumMn
BLINONHEHUN 6NoKa NOBLILECHUS Kave-
CTBa, B TOM HUC/NE YNPOWEHHLIN, B KO-

TOPOM HET PEKYPCUBHOro (hunsTpa no-
AABNEHUS WYMOB, a2 BMECTO MUKPOC-
xeMbl SAA7158 wucnonbayercs
SAA7165, He coaepxallan MeaMaHHo-
ro ¢opunsTpa.

Cipykrypras cxema Baoxa nopohwe-
HUs KauecTea uaobpaxeHus HUpmbl
Siemens nao6paxexa Ha puc.5. Ona
AUCKPeTU3aunmn CUrHanos Ucnonbay-
I0T cTpoeHHw ALIN SAAS205. ALLM
obGpabarbiBaeT TPY HE3ABUCUMbIX CUr-
Hana, B NaHHOM Cny4ae APKOCTHLIN 1
ABa UBETOPa3HOCTHLIX. [locne auc-
KpeTusauum npeaycMoTpeHo Koaupo-
paHve uudpopboin nudopmauun anf
nony4exus pasuuix popmaros. B pac-
CMaTPUBAEMOM CNny4ae Ha BBIXOAaX
dhopmupyeTca ABeHaauaTUpaspagHbIi
WDPOROH NOTOK 3TUX CUIHANOB ¢
cdopmatom 4:1:1, T.e. B KAXOOM TaK-
TOBOM WHTeppane ¢ uacroror 13,5
Mry nepepaeTcan oAHO BOCBMMpPas-
pPAAHOE CNOBO APKOCTHOrO CUrHana u
no Asa pa3psaa LBETOPa3HOCTHLIX
curHanos, 3a yetuipe TaKTOBLIX UIHTEp-
Bana nepefgaeTcs no OAHOMY CNOBY
LIBETOPa3HOCTHLIX CUIHANOB..

Gupmon Siemens paspaborana
Mukpocxema namatn SDA9251, xoTo-
Pyl0 MCNOAL3YIOT Kak OCHOBY 6r10Ka
NOBBLILIEHUA KayecTea naobpaxeHumsa.
BUC vMeeT TPexnopToRYyIc APXUTEK-
T%py M o6beM Ha 312x64x16x4=
868352 6ura. OHa couepxut 64 na-
Eannenhuo BKMIOYEHHBIE MATPULLI,

axgnas mMaTpuua cocToMuT u3 212
CTPOK, coaepxauiux no 64 cronGua.
Crtpoku n cTonBubl MaTpUL, MOXHO aa-
pecosarte He3aBucumMo. [Ana yeenuye-
HUR noToka uHopmaumm 4eTbipexbu-
TOBbIE A@HHLIE HA BXOAE W NBYX Bbl-
xonax npeoGpazyioTcs U3 na{)annenh-
HblX B NOCnenosaTensHLIe. 16 TakToB
seteipexburosoro curHana o6pabari-
BAIOTCH B MUKPOCKEME KaK Hetbipe
TaKTOBbIX WHTEPBAaNa WeCTHAAUaT!-
paspsgHoro curiana. Bnarogapa aTo-
My 33 Bpemsi, NOKa 3anonHAeTCS BXOA-
HOI pervucTp, B MUKPOCXEME NPOXo-
AuT ueTbipe uwkna obpaboTku: ABa
cuuThiBaHWA ¢ yactoton 27 My ans
npeobpa3oearuvs cTaHnapra passepr-
KW, OAHO CHUTLIBAHWE ANSl 3aMBLIKaHUA
neTnn o6paTHOW CBRAN PEKYPCHMBHO-
ro wymonoaasnsiowero GuNLTpa n
3anuck HOBOW mHdOpMaLMK U3 BXOA -
HOro peructpa. 310 NOBLIWAET Obi-
CTPOOSUCTBME MUKPOCXEMbl B 16 pas.
Tpwn cABUroBLIX PErucTpa, BXoanume
B MUKpPOCXeMy, obecneuupatoT Hesa-
BUCUMYIO paboTy BXOAa U ABYX BLIXO-
L0B.

BeicTpopeicTave v 0coBeHHOCTH
agpecaumu mukpocxembl SDA9251 no-
3BOANKIOT NONYUUTE PYHKLMKM NOAABNE-
HWA LIYMOB ¥ YABO@HWA HacTOThl No-
nei ¢ UCNonb30BaHWEM He ABYX, a
BCEro nuws oaxoro 3Y Ha none, BKNO-
vatouiero B cebn Tpu MUKPOCXEMLI
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SDAS251 (o6wuin obvem naMaTu —
3x868352=2605056 6urt). Ha Bxon C
MUKPOCXEeMbI MAaMATU NOCTYNAET 3anu-
cbipaeman uH¢popMauus C TakTOBOW
yactoTon 13,5 Miry. C ebixona B chu-
MAIOTCA NAaHHBIC C TOW XE TakTOBOW
4acTOTON ¥ UCMNONLAYIOTCA ANA 3amMbl-
KaHusl NeTnu oGpaTHOK CBA3K pexkyp-
cuBHOro GunLTPa NOAABNCHUS LLYMOB.
Hakoney, ¢ nopta A cuMTLIBAETCH CO-
AepXauanca B NaMaTu uidopMaums
C TakToBoi wactotoi 27 Mifu u, cne-
AOBATENBHO, YABAUBARTCA HACTOTA NO-
neid, Nonueit ukn paGatel MUKPOG-
XEMbl COCTOUT U3 YETLIPEX NOALMKNOB:
1) cunThiBasue ¢ nopta A; 2) cunTLI-
BaHue ¢ nopra B; 3) cuuTthiBaHUE C
nopta A; 4) 3anuchk 4epea nopt C.
Cneayer oTMeTUTL, MTO Gblcrpcneﬂ-
cToue mukpocxembr SDA9251 Ha-
CTONbLKO BENWKO, MTO Ha HEW MOXHO
CTPOWTH yanul fiexonepa TRY.
uchpoBbie CUrHans NOCTYNAaT Ha

npoueccop uaoGpaxeuna SDAS290
(cM. puc.5). 3ra BUC conepxur yaen
NOBLILEHUS KAUECTBA B BUAE PEKypP-
CUBHOIO BpeMesHoro d¢gunebrpa,
YMEHbILAIOWEr O 10YMI U UCKaXeHus
LBETOR, U NPoLUEeccop MynbTunaobpa-
KEHWA, KOTOPLI MOXET TakKe CRann-
posath TioHep. 3Y pekypcuBHOro
hunsTpa coBpaHo Ha TPeX MUKPOCXE-
max SDA9251, appecauus KOTOpbIX
obecne4ynBaeTcsl KOHNTRONNEPOM
SDA9220. Koathdpuumenrom nepena-
HY pexypcuBHoro gpunuLTpa ynpapna-
eT CUrHan Aerekropa ABMKEHUs,

ObpaboraHibie B GNoke NnosbilieHrs
Ka4yecTaa curiasibl NPUXoANT Ha MUK-
pocxeMy BbixoAnoro unrepdenca
SDAS094. B avon BUC npoucxoaut
ynpasnaemas no wukHe [2C aagepxka
curuana ApKoCTHU, AeMyNbLTUNNEKCH-
poBaHue ¥ UHTEPNCNAIMA LBETopas3-
HOCTHBIX CUrIanNoe, a Takxe npeobpa-
30BaHWE BCEX CUrHarioB B aHaNOroByto
¢%pmy Tpems LLANM.

KauecTee NpUMEepa paccMoTpum
NnocTpoeHue BuaeokaHana pazpaba-
ThIBAEMOro oTe4ecTeBeHHoro Tenesn-
3opa TNK. CrpyktypHana cxema BW-
AeokaHana noka3lana Ha pwuc.B. Oe-
KOAEepoM CUrHanoso 6 HeM Lenecoob-
pa3Ho MCNONbL30BaTkL AHANOroBYIO
CBUC TDAS141. ApkoCTHLIA U LBe-
TOPa3HOCTHLIE CUrHanol C e BbiX0-
pos nepesoasTcs B undposyio dhop-
My Tpemsa ALIM TDAB709. 3atem ABa
BOCbMUPA3PAAHBLIX LIBETOPA3HOCTHBLIX
curnana npeobpasyioTcs B MyNbLTUN-
NEeKcUpoBsartbliA YeTUIPEXPA3NAAHLIA
curHan, KoTOpblii BMECTE C CUrHanom
SIDKOCTW NepeaaeTcs Aa/iblue No euu-
HO apeHaaUaTUpPaspaAHon WUHe.
Bmecto Tpex AUIN MOXHO NpUMEHUTL
crpoeHHuin ALM SAA9205 dupmbt
Siemens. 3Y na none MoxHo cobparth
na 3YMNB TMS4C1070 pupmul Texas
Instrument. Ha xaxpoe 3Y notpeby-
eTCsl N0 TPW TakMX MUKPOCXEMbI,
DYHKLUUW NOAABNEHNS LIYMOB BLINON-
HAeT Mukpocxema SAA4940, B muk-
pocxeme SAAT7158 oGecneuusalnTtcn
MeaunanHas punsTpauva curHana ap-
KOCTW, MHTepnonaLmsa UBETOPA3HOCT-
HLIX CUTHANoB K npeobpa3oBaHue ux
b ananorosyo popmy. CneparusHne
PErynMpoBKn U MaTpullnpoBaHne Cur-
Hanoo R, G, B npoucxonsar B aHano-
rosom suaconpoueccope TDA4686.
Tpu WKPOKONONOCHLIX BUACOYCUAN-
tens TDAG111 chopmMupyloT Buaco-
CurHanel C paaMaxamu, HeoB6xoaAnMbl-
MU L1N5 MOAYASILIMN MACOHHOTO KUHE-
ckona.

BUOEOTEXHUKA
DPOPMATA VHS

TIOHEPbLI C CUHTE3BATOPAMU YACTOTbI

fO. NETPOIIABJIOBCKNH, r. Taranpor

KakoBa cutyauyusi ¢ MCnonL30BaHMeM CUHTE3ATOPOB HacroThi

reTepofinHa B TIOHEPax UMEIOLIMXCS! BUACOMATHNTO(OHOB 1 Te-
nesu3opoB? Yem oHu Xopown v Kak noctpoeHn? Kakue cyuie-
crayioT cnocobsl nepesopa cuHnTe3daropoB cravwpapTa M ans
PaboTbl C HYaCTOTHLIM PAaCPEACHIEHUEM APYIrux C1avpapTon, i
rom uucne n nawero D/K? O6 arom pacckaszano B nyGaukyemon
cTarbe npoAoNKalowerocs LuKna.

NpumenieHue cuHTe3aTopon 4acTo-
Thl B FrETEPOAANMHAX TENEBUIUOHNBLIX TIO=
HEPOR Y HAC B CTPaHe BCE eLIe MOXHO
cuuTaTbh 3k3oTukon. Nopasnsowee
4YKCNO BURCOMArHMTOMOHOB U TENEBU-
30DON, HAXOLAWMXCA B IKCNNyaTalm
M NpeanaraémMeiX K NPoOAAaXe Ha PhIHKE
GuiToBOM annapaTtyps B Poccuu, He
YKOMNNEKTOBaHL! TAKKMMKM YCTPORCTRA-
My, OAHAKO YAUBNSIET KUX OTCYTCTBME
U B COOPEMENHLIX MOAENAX BEAYLLIMX
SINCHCKWX (hMpM, NpeanaraeéMbix K Npo-
naxe b Poccuu u ctpavax GavxHero
aapybexba. Her ux U B puaeomariu-
TOOHAX NONYNSIPHOI NUHEHKK DupPMBI
SONY (1992-1994 rr.): SLV-226EE,
SLV-426EE 1 np., U B BUACOMArHUTO-
¢oHe JVC-HR-D1560A (1991-
1993 rr.), 1 BO MHOTMX Apyrux cospe-
MEHHbIX MOpEnsx Gupm-pazpabotuun-
KOB, HE rOBOPS YXEe O NPOAYKLIMK NPe-
NPUATUA C TaK Ha3biBaeMOMn "OTBEpTOY -
HOW TeéxHonoruen" ua cTpaxd Aauu, Es-
ponsl U CHI, Onpeaenuth KOHKpeTHoe
NPOUCXOXAESHUE TOW MNK UHOIM Mofae-
nv nocnegHmx v tem Bonee npenb-
ABUTbL NPETeH3uu No Kkayectsy GuiBaeT
NRAKTUYECKU HEROZMOKHO — inpii-
"OTBEPTOUHMKN" CKPOMHO 3abbiBaioT
YKa3aTbh CBOE MECTOHaXOXAECHMWE,

Ocof60 B 9T0A cuTyauum CTouT
H0XHO-KOpenckan ¢pupma SAMSUNG —
ee moaens suaeomarnutodoHa VK-
1231 oGopynoeada CUHTE3ATOPOM
4aCTOThl FETEPOAVHA TIOHEPa, paccun-
Tanuoro ann paboTw B cTanpaptax D/
K, 1. e. pna ncnonsaopaxun B Poccum
“ Apyrux ctpavax CHI. Ananorusunyio
MOQens suaeomarivtodoHa "Inek-
TpoHuka-CamMcyur BM-1230" dupmbl
SAMSUNG B 3HauMTENBLHLIX KONMUYECT-
Bax BLINYCKAOT POCCUWCKUE NPEANpU-
aTus.

Hexenanue paapabotuukos BwiTO-
DOW BUAEOTEXHWUKW ycTainasnupbaTtb
CUHTE3aTOoPbl YACTOThI B TIOHEPbL! BU-
AeoMariutTog oHOB, NpeaHasHalCHHbIX
AN Maccosblx NOCTaBok 8 Poccuio u
Apyrue crpade CHI, BbiagaHo, no-nu-
AUMOMY (Ha BArNsg asTopa), SKOHOMU=
yeckumu npuuuHamu, Crxopee Bcero
YCTAHOBKA CPABHUTENBHO AOPOrocTo-
awux BUC cunTeaaTopos npueoaut K
HeoBX0AMMOCTH MAMEHEHNA apXUTEK-
TYpbl cepuittuix BUC cucrem ynpas-

Npoponxenue uukna. Havano cMm. B “Pa-
awno®, 1992, Ne 11; 1993, NeNe 2, 3, 5-11;
1994, NeNe 1-4, 6, 7, 10, 12.

newvn pueomMarnuTodolom, HNTo He
NOKPLIBAET 3aTpaT BO3MOXHLIM NO-
BLILUEHUEM LIEH Ha 3TY NPOAYKUMIO, Tak
kak Gonbluas vacTh Hauux NoTeHuM-
anbHex noTpebureneit eule ne uMmeet
BO3MOXHOCTKH yGeanTLES B NPeuMyLLe-
CTRAX UCNONb3oBaHusl CUHTE3aTopon
YACTOTL! B TIONEpaX Bruaeomarintodo-
1HOB W TENeBn3opon.

Tem ne menee ans Poccuw, rae Mio-
KECTBO TENe3PUTEeNel XUBeT N 30HaxX
HEYBEPEHHOro NpUema curHanos te-
nesuieHus, NPUMeNelmMe CUTeaaro-
pon 4acrToTul BCe xe no3psonser (no-
TeHUWUaNLHO) NOBLICUTEL NOMEXOYCTON-
YMBOCTL NPUEMA B YCNOBUSAX NOMEx 3a
cueT OTCyTCTRUS cucTembl AMNYT, pea-
FUPYIOLER Ha HUX KaK HA M3MeHEHne
HECYLLEeN YacToThl NPUHUMABMOro CHr-
Hana. HeocnopuMsiv QPEUAYUIECTEOM
TIOHEPOB C CUHTE3aTOPamMW HacTOoTbi
MOXHO HasBaTk ynobcTeo Npensapu-
TEALHOW HACTPONKK Ha CTAHLUMK B CO-
YETAHWW C BLICOKOW cTabWUNbLHOCTLIO
YACTOTH FETEPO/IMHA W NETKOCTLIO A0-
cTyNa K MoGuiM kananam, BBeeHHLIM
B Yy3€N NOCTOSIHHOA NaMATU CUCTEMbI
CEHCOPHOrD Bbopa Nporpamm.

Bugeoannapatypy, nocragnfsemyio
ANOHCKMMK GUPMAMK Ha CBOI DHYT-
PeHHKUIA pLIHOK U B Cepepnyio Amepu-
KY, KOMMNEKTYIOT TIOHEPaMH C CUHTE-
3aropamu YacToThl reTepoivHa Havum-
Haa c cepeAudel 80-x rogos, npuueMm
3TO KAaCaeTcsl U MaccoOBLIX HEAOPOrmuX
Mopenel suneomarnvuTopoHos 1 Te-
neBsu3opos.

C Touxkun 3penun notpeburenei na-
CTPOWKA Ha TENeBU3WOHHLIE Kauanb
TAKOW annapaTypbl pa3suTensHO OTNK-
4aeTcn CBOCH NPOCTOTON 0T NPOUE/yY-
pul, HeoBX0AMMO ANA 1HACTPOMKK TIO-
HEpOR C CHHTE3aTopamu ynpannsiouie-
ro nanpsixeuws. OOwiMi0 paspen no
HacTpOMKe Ha Kananu NOCNCAHUX B py-
KOBOACTBE NO 3KCnAyaTauum aaHuma-
er e oany crpaduuy. Muorue Bna-
ACGNbLLI TAKOW TEXHWKW n3-3a CHOX-
HOCTW HE MOryT CamoCTOofnTenbHO ee
npasvnbio HacTpoute. Aeno ycyryb-
NABTCH TPYAHO HUTACMbBIM 1 NOHKUMAaE-
MbiM DYCCKUM NEpeBonoM, MHOTAA He
TOALKO € rPpamMmMaTHUHeCcKUMKU oWwKnbKa-
mu. Hanpumep,-HacTpoika ouaeomar-
Hutodona SONY SLV-226EE (1992,
1994 rr.) ¢ aKkpaHHbIM MEHIO PAAORLIM
noNbL3IOBATENGM NPOCTO HE NOL CUIY.

B T0 Xe Bpemst pazaen no HacTPon-
Ke suacomaruutohona SEARS-30557
(SANYO, Kanana) aaHumaer HECKONb-

pano na 1, 1995, 11
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12 pravo Mo 1, 19951,

KO CTpOK. Ero npumepHoe CopepxaHue:
NOAKNIOUYUTE HTEHHY, HAXMUTE KHOMKY
“Cers"”, nogoxaure 2...3 MuH, nocne
Yero BuAeoMarHnuTodoH rotos K pabo-
Te. 3a 3TU MUHYTEI TIOHEP AWCKPETHO
CkaHupyeT B avanasoxax MB u AMB (82
kaHana adupHoro n 100 kaHanos Kka-
6ensHoro Tenesnpenusn). Bee npuku-
MaeMble B KOHKPETHOIN MECTHOCTH NPOo-
rpamMmbl 3aHOCATCA B Y3eN NAMATA CUC-
Tembl CBIN gpyr 3a ApyroM, v Ha aToM
npoueaypa 3akaH4yusaeTcs.

Becbma Bnevarnser TeXHUYECcKoe uc-
NONHEHWE TIOHEpa 3TOr0 BUACOMArHu-
TodoHa (Buinycka 1987 r.), BbINONHEH-
HOTO B 3KpPaHWPOBaHHOM KOpNyce pas-
mepamy 120x50x18 mm. B Hero exoamt
BCEBONHOBLIA cenexTop KaHanos, pabo-
Talmin 8 nHrepnanax 54...88, 90...300,
470...890 My 1 umerowmia oBuimin am-
TEHHbIA Bx0A, yeunutens PH u cmecu-
TeNb cekumm MB, Boinontexutbie na Asy-
3aTBOPHbLIX NONEBLIX TPAH3UCTOPAX.
Bnok paguokanana coGpan Ha MMKpOC-
xeme LA7531 dupmel SANYO, anemen-
TaMn 4aCTOTHOW Cenekumm cnyxar
dunerp YNYUU nwa NAB SF1220 v cTau-
NapTHLIE KpucTannuyeckue GpunbTpbl
YN43 CDA4,5MC, S4,5A, T4,5C. CuH-
TE3aTop 4acToThl rerepoavia Ha BUC
TD6359N ¢pupmel TOSHIBA pacnonoxeH
B OTCEeKe o4eHb HeBonLwux paamepos.

MpuHuMnUancHan cxema CUHTEIATOPA
naobpaxeHa Ha puc. 1. Gykeeunsie o6o-
3HAYEHWN UCNEeNR yNpapneHms CEeNeKTopoM
KaHanos 8BefleHbl YCNOBHO. TaK Kak noutu
BCE 3nemeHTbl GeckopnycHule v Ha nnare
MapKUPOBKA OTCYTCTBYET, ANEMEHTLI Ha
cxeme He npoHymepoBanbl. BUC TDE359N
obecneyuBaeT NoAavy ynpasnstolLmx Ha-
NPSXEeHWH ¢ BLIBoAos 12-14 yepes TpaH-
3UCTOPHLIE KINIOYUW A5 BKNIOMEHWS NoAaua-
na3oxos VL (uens F; 54...88 MIu), VH (uenb
I; 90...300 Mru), UHF (uens H; 470...890
M.

Ynpasnaoulee HanpaXeHWe Ha Bapu-
Kanbl reTepoOAMHOB CENEKTOopa KaHanos
NoCTynaeT ¢ AENUTENA HanpaXewus,
BK/IOYEHHOro Mexnay eeiBogom 10 BUC
¥ NCTOMHUKOM CTabUNM3NMpPoBaHHOro Ha-
npsxeHun +30 B (xoHTakT 9 paszvema
CN1). MameHeHne ynpasnfiowero Ha-
NPAXEHUs NPOUCXOAMUT 33 CHET Wame-
HEHWA CKBAXHOCTW MMNYNLCOB, NOAKNIO-
H2HOLLMX BbIBOL! ABNTUTENH HANPXKEHMUA
K obwemy nposoay (Beisoaun 9 u 10
BWC). Nynbcauvu B UENK ynpasneHus
(BbileNEHUE NOCTONHHOW COCTaBNAIO-
Uiei) CrnaxuvsaeT NPoONOPLMOHANBLHO
UHTerpupylowas uens. Kniou, noaknio-
YeHHbi K BbiBOAy 9 BUC, oGecneunsa-
€T Ha4yaNo pexXuMa noucka no vacrorte,
NpY OTKPLITOM KNIO'IC B KQXA0M nNoaaua-
nasoHe pabora cenekropa HaumHaeTcn
C HWXHUX rpaHuydibix 4acToT. Curkani
06pATHOIA CBASKU C reTEepOANHOB CENEKTO-
pa KaHana nocrynaioT Ha BHYTPEHHWA s1e-
aMTens C NepemeHHBLIM Koagguumenitom
nenenun (ANKA) cuHTeaaropa (suisoa 15
BUC) vyepea dopmMupoBaTent UMNYNLCOB
Ha TpaHaucTope ¢ Mapkuposkoin GC. Yac-
TOTh! CUrHANOR reTEPOAMHOR BhILLE COOT-
BETCTBYIOLMX HACTOT HACTPOIKK LIENEi Ce-
nexropa Ha 45,75 MIy (fau cTanpapra M,
CLUA). OBpasuoBLiil redeparop cuHreaa-
TOpa — Ha Yacrtory 4 MIu, ero peaoHarop
EE%‘INDK?? NOAKNIoUEH K Buipoaam 6 n 7

B cBfian € TEMm u4TO MCNONb3OBaHWe
ONUCLIBAEMOrO TIOHEpa ANA npuema
curuanon crannapra D/K neso3aMoxHo,
NPEeACTaBNAET MITEepeC Oopranuaauus
MUKPONPOLECCOPHOro ynpasneinusa CuH-
Tezatopom. OBumMe NpuiuMnsl NpUMe-
HEHUA MUKPONPOLECCOPOB AANA 3THUX
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uesieid paccMoTpensl B (1], agecs no-
KAXEM HEKOTOPbLIE NPAKTUYECKUE pe-
weHun, PaBouyio 4acToTy CMHTE3ATO-
pa Ha mMukpocxeme TDB359N, kak v Ha
GonbluukHcTee apyrux BWC, ycranas-
nuealoT no Tpem uensam (BuiBOALI 2-
4), ONHAKO CTPYKTYypa YNPasnsiouwmx
KOACE W CUFHAN0B B annaparype pas-
nuuHblX hupm pasnuyHa. 310 WANKO-
CTPYPYEeT puc.2, rAe nokasaHs: ocumn-
norpamMmbl AnNA paccmarpuBaemMon
BUC (a-8) n mukpocxemer D1709ACT
¢bupMtl NEC (r — e), yCcTaHOBNEHHOR
B CUMHTE3aTOPE TIOHCRa BMAEOABOAKK
dhupmest MATSUSHITA (1oprosas map-
kKa QUASAR, nocrtaska B CLUA).

Ha swiocn 2 BUC (cm. puc. 1) no-
CTYNAIOT MMNYNLCHLI YCTAHOBKK Y4aCTO-
Tol (STD) ¢ yactovor cnepopanun 64
fu. B pexume anToMaTtUyeckoro no-
vucKa craHuuia Yacrtota cneAoBaHun
MMNYRLCOB ymMeHbluaeTcs po 5 My, Ha
puieon 3 BUC npuxogsit nNauxu um-
nynscon (DATA), BHYTPEHHARN CTDYKTY-
pa KOTOpkIX OnpeaensieT HacToTy Ha-
CTPONKK TiIOHEPa, KOAOBLIE NakeTul
CUHXPOHU3UPOBalL C UMNYNbLCAMMK
ycTaHoBku. Takropwiid curHan (CLK) B
Buae nakera ma 24 umnynscoB BO3-
AencTayeT Ha obisof 4 BUC cyHXpPOH-
HO € MMNynwcaMu yctaHoskW. Kopo-
Bble kKomMOuHauvu no uenn DATA no-
CTYNAI0T M3 NOCTORHHOro 3anomMuHa-
IOWEero ycTpoucToa Mukponpouecco-
pa ynpasneHusn, pacnofOXeHHOro Ha
nnate taimepa TM-1 LOC.NO.7001
BUIEOMArHUTO(hOHA, U COOTRETCTRYIOT
HaCTPOMKE ToHepa Ha BCE KaHanbl
craspapra M.

Ana oGecneuetivg paborw culTE3a-
Topa Ha yacToTax cranpapros D/K He-
obxonuma aaMeHa MUKponpoueccopa
YNPAaBEHUA, HTO B HAWMX YCNOBUAX
npakTuyecku HeBoamoxHo. OaHako
ONbITHLIM PaguoniobuTenamM, Xopowo
3HaKOMBIM € UMBDOBOR M MMKPONPO-
UECCOPHON TEXHWKOM, MOXHO pEeKO-
MewaoBaTh cnocob nepesoaa cuHTe-
3arocpos cranpgapta M ana paGoTul ¢
4acTOTHEIM pacrnpenenequen Apyrmx
cTaHpaprTos, 8 TOM yucne n D/K.

Kak wapectvo, pabovas vaciorta
CuUHTEe3aTopa ONpPeaenaeTca COOTHO-
weHuem koadhdpuuMeHTOB nepecyeTa
AenvTtenen YacToTkl curHana reTepo-
Awvna (ANKA) u curnana o6pasuoso-
ro kBapuesoro reHepartopa (BH), a mu-
HUMaNbHBLIM War ceTKn YacToT — 3Ha-
YEeHVEM UacToThl Ha Beixoaax AMNKO v
A4. Kak npasuno, war Bui6upaioT He
6onee 10 klu. 310 veobxoanmo aAns
TOYHOM ABTOMATUYECKOW MNU PYYHOMR
NOACTPOIKK YACTOTLI. B BaAGOMarHu-
TocpoHe SEARS-30557 nnn atoro cny-
XaT KHOMKW TOUHOM nacTtpoiiku FINE
TUNING+ W —, noaponsiolme uame-
HAITh (PUKCUPOBaHKYIO HACTPOMKY CUH-
Tesartopa 8 npenenax 0,5.,.1 MMy Ha
niobem pabouem kanane, Yka3aHHoe
OGCTONTENLCTRO COMAETERLCTBYET O
BO3MOXNOCTH PABOTHI CHHTE3ATOPA Ha
nobuix Apyrny YacToTax o npenenax
paboyero avanasoHa ¢ MUHUMANLHOW
AUCKPeTHOCTLIO. B kayecTee npume-
Pa MOXHO NPUBECTW TAKKE CUHTE3a-
TOP 42CYOThl HA aHaANOr MYHOU MUKPOC-
xeme (TDB3S58N ¢pupmul TOSHIBA),
MPUMEHEHHOI B TIOHEPE BUAEOMAalHU~
TohoHa V-109CZ dhupmul TOSHIBA,
obecneunpaouwmin paGoTy ¢ Yactor-
HLIM pacnpenencHvem cravaapTos
NAN-D (Kurait), CEKAM-D/K (CHT),
NAN/CEKAM-B/G (Eporna).

Ons cmelsl AMCKpETHONR CeTKK pa-
Boynx yacTeT cuHTe3aToOpPoBR HEoGXOo-
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AWMa COOTBEBTCTBYIOWan cMeHa noja-
BaeMbLIX Ha Hero Koaos no uenu DATA.
O6ecneynTs 3TO CMOXET, Hanpumep,
npeobpaaosarent KOAOB, CTPYKTYPHAaA
cxema KOTOpPOro npeacTasneHa Ha
puc.3. Hanbonee cnoxHow 3apaqci
npwu peanv3auum 3T0ro yciponcrea
MOXHO CHMTATb ONPEAENEHUE CTPYK-
Typbl, TUNA N HUCNCHHLIX XapakTepwuc-
TUK CUrHaNoBe, nepefaBaemeix NO LUenn
DATA. Bea koMNbIOTEPa C COOTBETCT-
DYIOLWWUM NporpamMMHbeiM obecnevyern-
eM TYT Bpag NU MOXHO 06ONTUCH.

Yanut npeoBpasoparenst LONXHbI
obecneuuBaTe CNeayioUWKUE onepaumn,
AewudpaTop kena 2 pgonxkeH npeol-
pa30pbLIBaTk CUrHane NOCNEAOBaTEb-
HbIX KOAOBbIX KOMBUHAUMIA (cnoo) no
uenn DATA, COOTBETCTBYRLLMX UCXOA-
HbIM (PUKCUPOB3HHLIM YAaCTCTHbIM Ha-
CTPOMKaM CUHTE3aToPa, B CUIHANLI Na-
pannensHoro MHOropasapsaHoro Koaa,
npeobpasyemoro 3atem o aewudpa-
Tope komanfl 3 B curdansl Koaa appe-
ca sueek 8 N3Y 4. Npu aporpammMupo-
BaHuu N3Y B AYSKKM 3aHOCAT noruyec-
kme kombuHauuu (cnosa), cooTBETCT-
BYIOUME HOBLIM 4YaCTOTHLIM HACTPOWN-
kam, HeobBxoawmeiMm nna paboTe B
cravpaprtax D/K. O6vem namsatu N3Y
W €ro paapsagHoCTh anpefAenfeT cam
pa3paboTyuK, UMER B BuAY BO3MOX-
HOCTb WY YMEHBLUEHUA 3a CueT Nponyc-
Ka 3aBEA0MO HEHYXHBLIX KAHAN0B N He-
KOTOpbIX MAGAWKX Pa3pRaos koga. flo-
CTaTO4yHaRA TOHHCCTb YCTAaHOBKM 4acTo-
Tl — =100...150 kl'y, u, cnegosaTent-
HO, paspsgbl, ONPEAENsIoWMe HacTo-
Ty ¢ AUCKPETHOCTHLIO Mevee 100 klu,
MOXHO He o6pabarLiBaTe npn npeob-
pasoBaHuax. LUudparop koaa 5 non-
XeH BOCCTaHaBNMBaTk CUrHanel ncene-
posarensHoro koga B uenu DATA B me-
YOAHOM, HeoBxoaAMMOM ANA Npasunb-
HO paboThl CUMHTE3aTtopa, Buae w3
nonyuaemeix ¢ MN3Y curHanos napan-
NeNLHOre KoAa v cOOTBETCTBYIOLEro
HacTOTHbLIM HACTPOMKaM Ha KaHanbl
cranpaproe D/K, a Takxe CUHXPCHU-
3UPOBaTL C HIMM cvrianel CLK' u STD'.

Bonpocel padpabotku v npakTuyec-
KO peannaauum yKasanHsix Y3nos no-
Apo6Ho paccmoTpeHsl B8 [2), oaxako
oyesuaHa GonbwWasn CHAOXHOCTE No-
CTaBneHHoOn 3anayu, NO3aTOMy cneny-
€T paccmoTpeTts Bonee npocrsie sa-
pPUaHTLl NEPERENKI TAKUX TIOHEPOB.

MNpexne Bcero HeobxoAUMO OTMETUTL
TO 0BCTOATENLCTBO, YTO HACThL HACTPOEK
Ha Kadanel cranaaptos M v D/K coona-
[AloT, Kak suaHO U3 Tabnuip.

Mpw nepepecnke Gnoka paguoraHa-
na Ha Bonee WWPOKYIO NONAOCY NPONyc-
xauuna ycuiurenein N4 naobpaxexns v
3Byka craHpaprta D/K, kak, nanpumep,
3TO ONMCAHO B NpeAbIAYWEen cTaTbe,
BO3MOMXEH NONHOLEGHHBIN NPUeM Ha Ka-

SacTaT Sviiia Homep katana o
SR o Claunapre
My Auepnea) | (Anows) |O/%
77.25 AS — P3
175,25 A7 - P6
183,25 - J6 | P7
199,25 Al J9 P9
471,25 14 13 21
495,25 18 17 |24
519.25 22 21 27
543,25 26 25 |30
567,25 30 29 |33
591,25 34 33 36
615,25 38 38 |39
639,25 42 41 42
663,25 48 45 | 45
587,25 50 49 | 48
711,25 54 5315
735,25 58 57 |54
759,25 G2 61 57
783.25 66 — 60

Hanax, yxazauHulx B Tabnuue. Yeenu-
YUTb YWUCNO NPUHUMAEMLIX KaHanos
BO3MOXHO ycrauosxoﬁ ACNONHUTENb-
HbiX KOHBEPTEPOR € KBAPUEBOW cTabu-
Ar3aymnen Ha BXOAC CenekTopa KaHa-
noe. Mpudem ana Tiokepos, obecne-
HUBAIOWMX NpremM KabenbHoro Tenesun-
nenus (CATV), nyywe nepeHocuTs He-
obxoaumele kaHansl ctanpaptes D/K
Ha wacToTsl 8 muTepsane 90...170 My
{(kanane CATV14-CATV23). MNpu atom
adavyeHus HeoOXoauMBLIX 4acTOT reTe-
ROAMHOB MEHbLUE, & X CXEeMbl NPOLLE.
CTpykiypHan cxema konseprepa c
nepeHocom Ha yactotel AMB 6eina no-
KasaHa p npeabaywen cratbe. MNpu
HebGonbwoM yucne npyvHUMaemMLix Npo-
rpaMm MOXHO peKoMeHAoBaTk ycTa-
HOBKY BMECTO CMHTE3ATOPA KBapLEBLIX
reTepoAvHoB, Bo3mMOXHa Takxe non-
Haf 3aMeHa TIOHEPa C CUHTR3ATOPOM
Ha OTeYecTBeHHLIM komnekT 6Gnokon
CK-M-24-2, CK-[1-24-2, CMPK-2. Oa-
HaKko B aTOM cnyvae norpebyeTcs pas-
palboTka cneumansHoi CUCTEMbI BulGo-
pa nporpamMm. HekoTopsie n3 sapuaH-
TOB yka3aHHbix cnocobos nepenesnku
TIOHEPOB C CHUHTEIATOPAMW YACTOTh
reteponuvia GyayT paccMOTpREeHLl 8
CNeAYoWe CTaThe,

NUTEPATYPA

1. Cycnop B. C., Xpamos A. B., Ner-
penko B. U. Mukponpoueccopul b Tene-
Bunenuu. — M.: Paano u cenas, 1991, c.
4—16, 110, 111y,

2. fronpcyopr B. MNpoekTupopanne
uWhPOBLIX AOTMHECKUX YCTpoMcT. — M.:
MauwanocTpocuue, 1985.
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BUAEOTEXHUKA

HEUCIMPABHOCTH
TEJIEBU30POB
“TOPU30HT 51 CTV 441DW”

A.TMIECKUH r. Mocksa

1. Npu HaXaTU¥ HA KHONKY BKAWOYE-
HUA ceTn QS1 Tenesn3op HE BKNO-
4ancH B AEXYPHbLIA PeXum.

MaMepeHue Hanpsxenuil Ha BeIXo-
nax moayns nuradus MIM-405 (Ha koH-
Takrax ero coeamuurenn X2) nokaaa-
Nno X OTCYTCTRUE. Ha BXOAEe MOayns
{na koHTakTax 1 u 3 coeaunumuTens X1)
MMENOCHL NEPEeMEHHOE HaNPXEeHue
220 B. Nocne 3amMbIKaHWa MEXAY CO-
Goit xoHTpONbLHLIX Tovek XN1 1 XN2
MoAayns (310 AENAIOT NPYU BbIKNQYEH-
HOM TENEBU3OPE) NUTAIDLUE HaNps-
XeHus BocCTaHaBRnNUBanuch, 7. &, Mo-
AyNb 3anyckancs.

Tuwlarensnas NposBepka aneMeHTon
nozsonuna obGHapyxuth NPoBUTLIR
Tpauaucrtop VT3 (KT315B6). MNocne ero
3aMEeHbLl TeNECBU3oP CTan BKAIOHATLCA
B AGXKYPHLIA PEXUM,

2. Teneenaop HC NEpPCKAOYANCH B pa-
BONMIA PCXKKM M3 ACKYPHOro NPW HaXa-
Tun Ha knonky SB10 navenw nHaukaymm
NKU-45.

Mposepka anemMeHTon 8 Lenu kHon-
k1 SB10 noanonnna naidTu Tpananc-
TOop VT11 (KT315X), y KOTOpPOro Guina
obBopsana Basa, B MOAyNe cuHTe3a-
Topa Hanpsxenuih MCH-405. Nocne
€ro 3amMeHb! TENEeBu3op cran nepe-
KNIouaTLen B pabouunii pexuM.

3. HaBnwopanocs cxkaTue BepxHen
yacTu pacrpa (HenMHenHoCTh).

MNposepka NUHERHOCTH KaapoBOro
NUNOOGPaZHOT0 HAMNPSKEHWUR HAa KOH-
Takte 9 coenmHutens X3(A7.1) kaa-
posoro cybmonyns CK-1-2 wnmn nHa
KOHTPONLHOI Touke XN6 kacceTs pas-
sepTok KP-405 nckasana Hanuiue ero
orpaHuueHus B Ha4ane NPsMoro xoaa.
3amena TpanaucTopa VT 7 (KTBDSUM)
cyOmoAaynn yctpanuia aToT AedexT.

4. Bbina yMeHbWEHA KOHTPACTHOCTL
n3obpaxeHnna.

Mouck nencnpasHocTy Bein 1Hayar ¢
NPOBEPKN PEXUMa MUKPOCXEMbI D2
(K174XA33 unu TDA3505) kaccetn
oGpaboTku curiianos KOC-405. Bul-
SICHUNOCL, H4TO HanNpPaXelue Ha ee
BuiBoae 19 e npeswiwaer 2 B, yto
JnaunTensHo nuxe Heobxoaumoro
aHavenun. fanshnenwas npopepka
Tpanauctopa VT 11 kacceTnl, pabora-
IOUEro B YCTPOWCTBEE OrpaHuyeHus
TOKA NY4EM, HE BLIIBUNA KakuxX-nnbyab
oTKnoHeHun, OAHAKO NpoBEpka OK-
cugHoro konaencatopa C42 g uenu
Baswl TpanaucTopa no3sonuna obxa-
PYXWUTbL B HEM YTCHKY. ITO NpPuooan-
no K TOMY, 4To TpauaucTop Buin no-
CTOSIHHO OTKPHIT M WYHTUPOBAJ BLIBO/,
19 Mukpocxemul Ha 06Gumii Npopopa ve-
pe3 peauctop R77.Tocne aamelinl
KOWABHCATOPA Ha UCNPaBHbIA, nedekT
Buin yeTpanen.

14 panvo a1, 1995 r

5. He 6b110 3ByKa ¥ He BbINONHANACH
KOMaHaa perynupoBKU rPOMKOCTH.

MamepeHue HanpsixKerns Ha KOHTaK-
1€ 1 coepuHuTens x10(A1RAM0n ns
cuHTe3aTropa HanpsaxeHwin MCH-405
nokasano ero otcyrcreue. OaHako Ha
ebisoge 34 mukpocxemnl D1 moayna
MMENOCHh HEOBX0AMMOE HanpsaxXeHue,
nameHaiouleecs o npeaenax 3...3,8 B
NpyY HAXaTUKU U YAEPXaHUW 0 Haxa-
TOM COCTOSIHWM KHONKU SBB nanenwu
uHAUKaumum NU-45, 310 HATONKHYNO
Ha MbICIb, 4TO HEWUCNPABHOCTb HAXO-
JMTCH B KaHane 3syka kaccerts obpa-
Gorku curHance KOC-405. Oanaxo,
npexae “Yem MeHnTe Mukpocxemy D2
(K174YP4) B cyGmonyne Al.1, B nem
Obin BBINAAH OKCUAHBLIA KOH/EHCATOD
C30. Tyt e NnosBwuiIoChL 3BYKOBOE CO-
NPOBOXfEHWE U CTaNa BLINONHATLCH
KOMaHAa Perynuposky rpomMkocTu. Tak
YNANoch 0BHaPYXUTb UMCIOLLWIA yTeu -
KY OKCUAHBIA KOHAEHCATOP, KOTOPLIA
Obifl 3aMEHEH HA UCNPABHbLIN,

6. He 3anuceiBannce BUACOCUrHanbt
Ha BuAeOMarHmMTodoH.

Ana onpenencéHUMA HEWCNPasHoro
aneMenTa ocumnnorpad 6uin NoAKNIO-
4eH K KOHTaKTy 20 coeaunurena X52
("SCART") cybmopayna ycrpoiicTea co-
rnacosaHua CYC-45 YALG] n 6bino
oBHapyXeHO OTCYTCTBUE HA HEM BU-
neocurHana, AansHeilumne U3aMepeHus
Aanu BOIMOXHOCTb OGH\?‘Pg)KMTb He-
VCNPaBHLIA TPAaH3UCTOP (KT315IN)
cybmonyna, Nocne ero 3aMeHbl Bu-
Ae03anucb BOCCTaHOBWANACL.

7. He beino apykosoro conposoxpe-
HWUA NPW BOCNPOU3BEAEHWU C BMAEO-
marintodona, Maobpaxenne Bouino
HOPMAaNbHLIM,

Ocuwnnorpad noovepenHo Buin
NOAKNIOYEH K KOHTaKkTam 2 u 6 coegn-
HuTena XS2 ("SCART") cybmoayna
CYC-45 (A1.6) u k Hasze U amurTepy
TpaHauctopa VT2 B HeM. M1 BOT TyT Bbi-
AICHUNOCH, 4TO 00 OKCUAHOro KOHAEH-
catopa C2 cybmoayns B peXxume Boc-
NPoU3BeneHus 3ByKOBOM curHan Ooin,
a nocne Hero orcyrcreoBan. nDO:iBOH“
ka TpaHaucTopa VT2 He suIfBUNa ero
pedexros. He ocraBanock Huyero
OPYroro, Kak 3aMeHUTb KOHAeHcaTop,
nocne Yero NOABUNOCH 3BYKOBOE CO-
NPOBOXAEHNE.

8. Ha akpaHe Tenesu3opa Habniogan-
CA Myap B BUie BEPTHUKaNbHbLIX Nepe-
MELUAIOWMUXCA NONOC, NOCNE HYero Te-
NEBH30P CamMONpPOM3BONbBHO BbIKNIO-
yancs.

Mpuyutioin pedekTa okasanock, NNo-
X0€ Ka4yeCTBOo KBapLesoro pe3oHarto-
pa ZQ1 (PK170BA-6ArN-4000K) 8 mo-
n%ne cuxTesaropa HanpsxeHwn MCH-
405. Nocne 3amMeHbl pe3oxaTopa ne-
thbekr ycTpaHmncs.

9. He ypasanocs HacTpouTbCH Ha
nporpammbl IV-V nogavanasoxos
(I(HMB“}.

O7bicKanue HeucnpasuocTy Guino
HauaTo C NPOBEPKU PeXUMa MUKPOC-
xembl D1 (SAA1293-02 wunwm
KP1853BrI'1-03) 8 moayne cUHTE3aTo-
pa Hanpsaxeruih MCH—405 n pexume
sknioveHus IV-V nopananazounos. MNpu
atomM Ha ee puieogax 29 u 30 Guino
Heobxoaumoe Hanpsxenune 12 B. Ha
KONNEKTOopax BCEX TPEX TpaH3ucTopon
VT1-VT3 nanpsaxenun He Bbino, xota
NOMKHbI B6ITh 3aKpLITLIMA NPKU 3TOM
TONBKO TpaHaucTopn VT2 1 VT3. Mpo-
Bepka TpaHaucTopa VT1 nokasana ero
ucnpasnocth. Opanako auon VD4
(KA5226) B8 uenu ero 6a3w okasancs
0BOopBaHHEIM, HTO U NPUBOANAO K OT-
CyTCTBUIO TOKA (aasl TpaH3nucTopa, ero
3aKPLIBAHWIO, OTCYTCTBWIO HaNpPRXe-
HUR HA KONNEKTOPE, T. €. HA KOHTaKTe
5 coeaunurens X2(A1), u, Kak cnea-
CTBUE, K HEBO3MOXHOCTH HACTPOWKK
B IV-V noaavanagzonax. 3amMenoi amo-
na pedekr Guin yeTpaHeH,

10. OTcyTcTBOBan yBET NPU NPUCMO
CUrHanos UBeTHocTU cuctTemel CE-
KAM. CurHanbl 4BETHOCTH CMCTEMBI
MAN socnpousBoaMnUCL HOPMANBLHO.

Nepoonavansuo Guino caenano
NPEANCAOXKEHUE, YTO HEUCNPABHOCTD
HaxoAUTCH B YCTPOMCTOE ONO3HABAI WA
cucteMusl CEKAM. Opnako ero Tuia-
TensHan nogeTanLHan HE)OBEDKZ'I He
obBHapyxuna Aed)eKTHLIN 2NEMEHT.
MNocne toro kak ocuunnorpad npwu
noaxknicyeHuu x Gaae TpauavuctTopa
VT7 kaccetbl 06pabGoTki curHanop
KOC-405 noka3an oTcyTcToUE CUrka-
na, a Nnpn NOAKMNICHCHWUA K KOUTYpY
L2C30 — ero Hanuuune, yaanochb Haw-
T obopsaHHLIl KonaeHcaTop C36
(KA-2). Nocne ero aamensl UBETHOE
uaoﬁpamerme BOCCTaHOBWNOCH.

11. Ha skpaHe renesm3opa OTCYyTCT-
BoBano u3obpaxeHue U gaxe LWyMbl
8 BUAE POSWMNXCH TOMEK, 3BYKOBOE
conpoeoxaenne Geuino.

Hanu4aue 3Bykosoro conposoxge-
HWUA NOACKAaIANE, Y10 BLICOKO4YACTOT-
1NiblA TRakT U 06wue uenw MY naobpa-
XeHust U 38yka 8 cybmonyne pagvo-
kanana CMPK-1-5 ucnpagutl. U3me-
peHue rpe)xuma TpaH3auctopa VT2
(KT315I') cybmonyns noarsepaunno
ero npoGon, T. e. HanpaxeHue Ha
amutrepe 6wino pasvo 10B. lMocne
3aMeHbl TpaH3ucropa wuaobpaxenue
BOCCTaHOBUANOCH,

12. Ha akpaHe renesuaopa Habnoga-
NUCb TEMHLIE U CBETNbIE X3OTUYECKHUE
ropu3ocHraneHeie nonocsl {(“wnrtee”),
CONPOBOXAAWMECH UCKAXCHUAMMU
3ByKa (“pokot") v nponafaHuem use-
Ta.

Mamepenuve nynbcauumii Ha Bbixoaax
125, 28, 15 1 12 B) moayna nutaHms
M-405 nokazano Hanuiue BO BCEX
HWUX X80TUHECKM BO3HUKAIOLVX KaApOo-
BbiX BeIOpOCOR 3HauNTENLHON aMnnn-
TyObl, KOTOPLIE U NPMBOAUAN K ONW-
cavHbiM fiBnenunam. MNposepka camo-
ro MOAYANS HE BLIBWNA B HEM Aiehek-
ToB. flanbieiue uccneaonalns No-
3B0ONUNK 0BHAPYXUTL OTCYTCTBUE CO-
eAVHEeHUA WAYLLEro 0T KacCceTwl pa3-
peptok KP=405 obuwero nponopaa ¢ ak-
BajgaroM KuHeckona. locne poccra-
HOBNEHWS KOHTaKTa AedekT yeTpaHni-
ca.
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rYJIbEJIbMO MAPKOHU
N SAPOXOAEHUE
PAONOCBSA3U

J1. KPbIDKAHOBCKWH, r. Cauxr-Tlerep6ypr,
Ax. PbIBAK, r. lpanpg-Oxankwex (CLIA)

Ha riporsxeHnn mHorvx ner pois [.MapkoHu, crtoasiuero y vuc-
TOKOB panunocsBsizyv 1 MHOro cpenaswero ans ee nobepgHoro
1ecTsust NO naaveTe, 3amMaiqanBanach B OTeUeCcTBeHHON nNeyaru,
B TOM yucse B Halem xypHane. Vicnpasnsas HecrnpaBeanmBocTh
10 OTHOLUGHWIO K ATOMY BecbMa TanaHuTinBoMy PagnoTexXHUKY w1
NpeanpPUuHAMAaTEeIo, PeAAKLMsa NPeanaraet yurare/isiM OYepK o

CIro XHA3HN 1 LeSITEe/IbLHOCTN.

Becno# 1896 r. Bunsama Mpuca
(1834-1913), rnasHoro uuxetriepa bpu-
TAHCKOro NONTOBOro BEAOMCTBA, Noce-
TUN MOMNOMAOI YENOBEK C pekomeHpaa-
TENLHLIM NUCLMOM OT U3BECTHOrO UH-
¥eHepa-anektpuka Kamnbenna Cyuh-
TOHa. B nuckme rosopunocek: “H paan
Ha cebsa cMmenocth nocnatk K Bam ¢
ATOW 3anNUCKO MONOAOro uTanbaMua
no chamunum Mapkonn, KOTOpLIA Npy-
Guin B HALWLY CTPaHY ¢ WASEeV BHEAPUTH
paapabaTkiBaeMyio UM HOBYIO CUCTEMY
renerpaduu 6Gea nposopos. OHa, kak
0Ka3anoCchL, OCHOBAHA HA MCNONL30BA-
HWUU repuessix Bony u korepepa Onn-
nepa flojxka, HO, HACKONLKO A MOry
CYANTb, Ol NPOABMHYNCS 8 3TOM Ha-
npasnexuun pansiue apyrumx...".

Fynbenbmo Mapkouu Guino B TO Bpe-
Mn 22 ropa (oH poauncs 25 anpena
1874 r.). Ero oteu, [xy3enne, snanen
AOXOAHbLIM POAOBLIM NOMECTLEM NOA
bonoHbeih u Toproegan wenkom, Y ma-
Tepu lNynsenbmo, AlHM, LWOTNAHACKO-
VpNasAackoro npoucxoxaexsns (ypox-
nexHan [xeimcod), beiny nuaTensHbie
POACTBEHHUKU B AHINKKU, KOTOPLIE U NO-
MO/ YCTAHOBUTL HEOBX0AUMbLIE KOH-
TaxTh.

MapkoKK He NoNy4Mn CUCTEeMaTHUHEC-
koro obpaaosauus. JIeTom ¢ HuM 06biu-
HO 3aHUMannCb YacTHLIE YYUTENA B PO-
AOBOM NOMECTbE, 8 OCTalNbHYIO YacTb
rofla OH HepPerynapHo NOCewan 3aHn-
TWUA B yueBHbIX 3aBeaeHuAX PnopeHLnm
u JIMBOPHO, rAe YBNEKCA DNEKTPUYECT-
80M. B NlusopHo oHowWwa Bpan HYacTHbe
YPOKWM N0 3NEKTPUYECTBY Y M3BECTHO-
ro ¢uanka Buryernuyo Posst. Aunun Map-
KOHW nonyuwna paspewenue gna [y-
NbENLMO NONb3oBaThen naboparopuen
npodeccopa BONOHCKOro yHueepcure-
Ta Asrycto Puru (1850-1920), npu-
3HAHHOroO cneuyvanucTa No 3NeKTPOo-
MarHUTHbIM BONHAM.

Otabixas netrom 1894 r. B Anbnax,
Mapkouu npountan o6 onwitax MNepua
crarbe Puru, nocBAWEHHONn NaMaTh
6e3BPEMEHHO CKOHYABILErocs HEMELIKO-
ro ysexoro. MmenHo Torpa y Mapkoxu
BO3HMKNA MLICNL O GecnposoaHol Te-
nerpadumn. lNouck orserta va soOnpoc,
Kak npakTu4ecku UCNoNbL30paTh aTH
BONHLI ANA Nepenauv coobulexuin, non-
HOCTBLIO nornoTun N'ynsensmo. Marts oT1-
gena eMy Ann onsiToB ase Honbwwe
KOMHaTLI, NOMOrna cuivy ybeaute otua,
y1o6Ll TOT Aan aexHer Ha npuobperenue
HeobxoAMMbIX MaTepuanos u npubopos.

IOnowa NpPUHANCH NOBTOPATL HEKO-
Topbie onbiTl Fepua. Nepeaatynk Map-
KOHW COAENXaN UHAYKUNOHHYIO KaTyil-

Ky ¥ pubpatop ¢ Tpema PaspsaHLIMK
NPOMEXYTKAMU (C YeTLIPLMSA apamMn},
Kak y Purn. HYacrota reHeprpyemuix KO-
nebGanuia COOTBETCTBOBANA METPOBOMY
Aunanasody. B kawecTBe [AETEeKTopa
MapKkoHKU NpuUMEeHUn KOorepep — Crek-
naHiy TpyBKy ¢ MeTtannuiecKkuMun
onunkamu, CONPOTUBNEHUE KOTOPOW
PE3KO yMEHbWAeTCA NOA ACKCTBUEM
3NEKTPOMarHUTHLIX BONH. [insa TOro 4ro-
Gbl HANPABNATE BONHLI HA YCTPOWCTBO
nerektuposanun, Mapkouu, scnep 3a
Fepuem, noMmewan 3a eubparopom me-
TannuM4eckuid pednexkTop B Buae napa-
Gonuyeckoro uunuuapa.

Yxe 8 Hauane 1895r. Mapkouu mor
NpUBCAMTL B AGINCTBME 3NEKTPUHECKUIA
3B0HOK Ha PAcCTORHUM OKONO 10 M, Ha-
Xuman Ha knioy B8 uenu subpartopa.
Bechoi 1895 r. MapkoHK BbiHEC CBOW
OnNbiThl 33 Npeaens A0Ma, NP 3TOM
paccTosHMe, Ha KOTOPOM ynasanochb
NPUHUMATL CUrHanbl, HE NPeBbIano
HECKONbKWX COTEH MeTpoB. B ceHTRb-
pe 1895 r. MapkoHuW, yCOBEPIWEHCTBO-
BaB cucTemy, Aobunca cylecTBeHHo-
O YBENWHYEHUSI AANLHOCTK nepenayn,
37K yCOBENWEHCTBOBAHWA COCTORNY B
cneaywouwem. OH npucoeanHun 60nbL-
wue MeTannnyeckue NNacTUHbl C Kax-
[0 CTOPOHBLI UCKPOBOTO NPOMEXYTKA
reHeparopa v NOAHAN HaA 3EMNEel ro-
PU3OHTANbHYIO AWNONBLHYIO aHTEHHY.
MnacTuHbl NOBLILLANKU BMKOCTb YCTROMN-
CTBA, 4YTO CHUXaNo HYacToTy reHepupy-
eMbIx konebanui, Npu 3ToM AaNbLHOCTL
nepenaYy ysenuunmeanacs.

3arem ogHy u3 nnactun Mapkouu no-
NOXWA Ha 3eMNI0, a APYrylo NOAHAN B
BO3AyX, COEAUHUB E€ W reHeparop
ANVHHbIM BEPTUKaNbHLIM NPOBOAOM.
MonobGHYI aHTEHHYIO KOHCTPYKUWMIO
MapkoHu NpuMEHMNn U Ha NPUeMHON
cTopone. MNnacTuHel, KOTOPLIE Nexanu
Ha 3emMne, BbiN0 PeWweHo 3apLITh B 3eM-
A, B peaynbTtate AancHOCTL CBRAU
ewe 6onbwe ysennuunacs — npubnu-
3UTeNsLHO A0 kMnomerpa. Cneayer 3a-
METUThb, 4YTO NepPeaaioilan u NPUeMHan
AHTEHHbI C 3a3eMNEeHUEM NPUMEHSNUCh
B 1893 r. Hukono#t Tecnoii (1856-1943)
B €ro OnLiTax no Nepeaaye INeKTpPu-
4eckon aneprum 6e3 nposonos (naewm
aHTeHHbl 1 3a3emMnedusa beinn ussect-
Hbl U ao Tecnel).

HO BepHemcs K oneitam MapkoHu.
Oka3anocek, 4TO X0NM, HaXOAWMBLLUMIACA
Ha NYTU 3NEKTPOMArHUTHLIX BONH, HE
ABNANCS NPENATCTBMEM ANS Npuema
curianos. Bnocneacreun flogx otme-
TN "BENUKOE OTKpLITUE MapkoHn":
BO/HLI MOTYT 0rubaTth 3emMnio.

Mo asToputeTHomy cosety MapkoHu
pewmnn 3anareHToBarts cucremy 6Gec-
npoeoaHoOW Tenerpadun. Ho nranbsu-
ckoe MuUHUCTEPCTBO NOMT WM TENEerpa-
o8 He 3aMHTEReCcORANDCL NPeANOXe-
Huem Mapkouw. B ¢pespane 1896 r. Ny-
NbE€NbMO C MaATCPbLID OTNPABUACAH B AHIr-
NWID, Nonaran, uToO B 9TON MHAYCTPU-
anLHOi CTpaHe K ero annapaTtype npo-
AIBAT MHTEPEC,

Mpe6bieanuve g Anrnun Havanoco
NN0X0: TAMOXEHHUKM NOBPEAWNK anna-
patypy. MNoumnne ee, Mapkonn 2 nioua
1896 r. nopan 3anspky B Gpuralickoe
nareHTHoe oenomcroo. MNocne scrpe-
uu ¢ Mpucom mMononomy naobperare-
N0 BLIN0 NPEeANOXeHO NPOBEecTH B
uione aeMoncTpaunio 6ecnposoaHoro
Tenerpada ana paboruukos MNMoutopo-
ro sepomctea. MapkoHu yctaHoeun
CBOIKO annapaTypy Ha ABYX KPbilax B He-
CKONbKUX COTHAX METROB APYr OT Apy-
ra, HO NPAMOW BUAUMMOCTK MNPEenaTcT-
BOBanu BbICOKWE 3aaHusi. YcnewHas
nepena4a cCUrHanos NPOV3BENa pnevar-
NEHVEe Ha NPUCYTCTBYIOLLUX U OHKU 3a-
Tpebosany HOBLIX AEMOHCTPaUMIA CBs-
31 Ha BONbLIKMX PACCTOAHUAX.

Cneayouian opuymannHan NEeMOH-
CTpauus cocronnacs g centabpe 1896 r.
Ha pasHuHe Concbepu, npuuem K Ha-
6niopatennam wua MNoYToBOro BeAOMCT-
Ba NPUCOEANHUNNCH COTPYAHVKKY Boen-
HOr0 BEAOMCTBA U AAMUpanTencTaa.
Cpenu Hux Boin kanutan Menpu Bpaay-
opavH Axekcon (1855-1929), koTopulil
npoBoaAnN CeKPeTHbIe ONbITel No Bec-
nposogHoi tenerpadhum ¢ 1895,

FnasHas uenb ceHTABPLCKUX ONBITOB
cocrTonna B ToMm, 4Tobul NnokasaTL 803~
MOXHOCTb YNPaeNATh HanpasneHuem
nepenaqm curHanos. C aTom uensio 3a
Nepeaariien u NPUeMHON aiTeHHamMu
Mapkonw yctanooun napabonuueckue
pednexropul. OH ycnewHo nepepan
CUrHans! ANVHOM BONHLI NPUBAM3UTENL-
HO 2 M Ha PacCTOSHUE NOYTH 8 3 KM,

B nexabpe 1896 r. npecca u ny6nu-
Ka Buinv npurnawens: Ha nexuwio MNpu-
ca o 6ecnposoanon renerpadun. Npuc
Aepxan “epHbiA SUMK, B KOTONOIA Ha-
XOAUNCA reHePaTop INEKTPOMArHUTHBIX
BO/IH, NPUBOANMBINA B AIGUCTBUE TEne-
rpadHbiM KNioYHoM, a Mapkonu xoaun no
AyAUTOPUK C APYTMM YEPHLIM RALLIKKOM,
B KOTOpPOM pa3meulancsi NPUEMHUK C
NOAKNIOHEHHBLIM K HEMY 3BOHKOM. Bea-
KW paa, koraa MNpuc aamsikan kKo, K
U3YMNEHWIO CRywaTenei b aumke Map-
KOHW YeTKO 3BOHWN 3D0HOK.

B mapre 1897 r. 6uinu nposenetibl
ouepeaHuie aAeMoHcTpauuu. Ha cei pas
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npuMeHsnucet Gonee ANMHHLIE BONHBLI B
COMEeTaHWKU C NPOBONDMHBLIMY AHTEHNE-
MU, NOAHATLIMU NPUMEPHO Ha 36 m Hap
3eMNen ¢ NOMOLLBIO BO3AQYLWHBLIX LWapos
1 3amees. B peaynbTate CurHans npu-
HUManuch Ha paccTosnHuy 6onee 7 kM.
B Mae, ocywecrBun nepenavy mexay
OAHWUM W3 HACENEHHBLIX MYHKTOD Ha
Yaneckom nobepexve 6nus Kapandoda
¥ OAHUM U3 OCTPOBOE B BpUCTONLCKOM
kansane (paccroatme 14 kM), Mapkonu
nokaaan, 4To 66CNPOBOAHLIM TEnerpa-
(HOM MOXHO NOKPLIBATL 3HAMUTENbHBLIC
paccTOsiHUA Hap BOADW.

4 vionn 1897 r. Npwuc caenan poknag
06 aTuxX oneiTax o KOPONeBCKOM MHCTU-
Tyte. Copepxanne aoknana 6uino na-
neuarano B Gnuxaiiwem Homepe )Kgp-
Hana The Electrician (ot 11 uions 1897
r.). 3ro Guino nepeoe neyaTtHoe coob-
wenue o pabortax Mapkoun, 8 KOTOPOM
uanaranace TexXHUMECKas CYUHOCTL
cucTeMin GecnpoBOAHON Tenerpacdpmum
(cM. pucyHok). Bekope nocne atoro, 2
wiona 1897 r., Mapkonu Guin puipad
narenT Ha "ycoBEplEeHCTBOBaHWA B
nepeaayde 3NeKTPUUecKUX CUrHanono u
B annapaTtype ann atoro”. K uueny atmx
YCOBEPILEHCTBOBaHWIA OTHOCUTCA BECH-
Ma ‘lyBCTOUTEAbHLIA U CTabuNbHLIA KO-
repep B prae OTKAYaHHoW CTeKNAHHOW
Tpybku {(oTkauka TpPyGku Korepepa
Gbina naeectra paHee) c npuwnngo-
BAHHBIMU CKOLWEHHLIMU cepelpaHbIMU
anekTpoaamMu, MeXay KOTOPLIMU HAaXo-
AATCAH MEnkKue HacTulibl CNNasa HUKeNb-
cepebpo co cnepamMu pryTi. KnuHoswa -
HLI BA3OP MEXDY D2NEKTPOAAMW NCIBO-
NAGT PerynupoBaTth “YBCTEBUTENLHOCTL
Korepepa NoRoPoTOM TPYBKU BOKpYr ee
ocu.,

MNpu nocTynnerun 3aeKTPoMarHunT-
HOV BONHLI CONPOTUBNEHWE KOTE pepa
PEe3KO CHUXaeTca, TOK B ero uenu yee-
nuuampaetca U cpabaTeiBaer pene, 3a-
MbiKas Lens 380HKa, KOTOPLIA co3aaeT
3BYKOBOW CUrHan v OAHOBPEMEHHO
cnerka yaapsier no Korepepy, Tem ca-
MEIM NOArOT2BNMBAS Ero K NPUeMy cne-
aywouwei sonHet. B UeNb 3BOHKa BKNIO-
vancs tenerpadHblil annapar. Wpes
ABTOMaTU4ECKOro BCTPAXUBATENn Kore-
pepa 6oina B NpuiiyUNe peanu3osaHa
n onucana Onusepom fNoaxem (1851
— 1940) B 1894 r. (cm. "Paauo”,
1994 r., Ne 11, c. 4, 5).

MapxoHu mano “To usobpen, no pa-
Bforan nag “mencuyamMu” ¢ BEpOn B yc-
nex nena, oH nobunca "nepseix npax-
TUHECKUX NeaynsLTaron no tenerpacdu-
posanuio [6e3 npoBopoB — As8T.] Ha
3HAYUTENbHBIX PACCTOSHNAX" 1 "NEepBbIi
WMen CMEenocThk CTaTbk Ha npakTuiec-
KYi0 nouey"”, N0 cnosBamM pycckoro nuo-
Hepa Becnposoanoit Tenerpaguu A. C.
Monoea (1859-1906)".

B wione 1897 r. Mapkonu ocHoBan
Komnanwmo 6ecnpoBoaHoro renerpadga
W curhHanuaayuum, Kotopas c 1899r,
crana Ha3wiBaTben KoMnanued 6ecnpo-
sogaHoro Tenerpada Mapkonu. B 1897
r., poseparupwmnck 8B Mtanuio, Mapko-
HU NPOAEMOHCTPUPOBAN BO3IMOXHOCTh
CecnpoBOnHDiA CEA3WU HA PACCTORHWW
18 kM mexny Geperopoi cTaHumen wm
BoeHHuivMKu kopaGnamn, Bekope ura-
NLAHCKWA BOCHHO-MOPCKOW hNoT Npu-
Han cncTemy 6ecnpoOBOAHOro TEnerpa-
da Mapkonu,

* iao6perenne paano: A, C. Nonos. fo-
KYMeHTh 1 maTepuantl, Coct. E. A. Mono-
pa-Keanackan, B. M. Poauowos, M. K.
Mocuu, B, WU. Wamwyp: noa pea. A. W.
Bepra. - M.: Hayka, 1966. — ¢, 229, 101.
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Cucrtema OecnposofHon renerpaduu
. Mapkouu,

B xonue 1897 r. Mapkosu npoaemoH-
CTPWPOBAN HANEXHYIO CBA3b HA PaccTo-
AHuKM 30 kM mexay ctasHumen Gecnpo-
BOANOTD TENerpaha, yCTAHOBNEHHOW Ha
0. YaiiT e kanane Nla-MaHuw, v kopab-
naMm,

HecmoTps Ha ycnexu, 3aka3os Ha an-
napartypy 6eino mano. Ho sor 3 mapra
1899 r. npepcTasuncs cny4ail nokasaTh
BO3MOXHOCTbL NpumMeHenws Gecnposoa-
HOro tenerpada Ana cnacexdua nNiaen
Ha Mope. B TOT fieHb U3-3a CUNLHOrO
TymaHa B Jla-Manwe napoxon "P.d.M3a-
TBIO3" HATKHYNCA Ha NNaBy4ynidi Mask
"Uer-Fyneun”. Annaparypa MapkoHw
noasonuna nepeaatk coobuieHue Ha
CTauWOHAPHbBIA Mank, 0Tkyaa Gbiny No-
CnaHbl cnacaTenbHbie Wonku. 27 map-
Ta 1899 r. MapkoHu nepegan coobuie-
HWe CO cTaHuvu B Yumpe 6nu3 Bynonn
(®patums), Ha cTaHuMIo Ha Meice CayT-
®opnenp, 6nua Ayspa (AHrnua), nepe-
Kpuie paccroaHue 8 50 km u ceasas
AHIAUIO C KOHTUHEHTOM.

Wrak, MapkoHu ewye paa nokasan co-
MHEBAKUWWUMCA NPAKTUYECKYIO UEH-
HocTb 6ecnposoaHoro Tenerpada.

Buina ewe oAHa HepelweHHas Npo-
Gnema. HeHacTparBaeMble UCKPOBbLIE
nepenaTiviki reHepupoBany CUrHans: ¢
KpaiHe WWPOKUM CNeKTRPOM HacTorT.
Aee crtaHumw mornu obwarsca Mexay
coboit. Ho ecnu oaHOBPEMEHHO Bena
nepeaaYyy TPeTbs, Kaxaan cTaHUuWA Ha-
4yuHana rnywure apyruwe. Tpebosanca
cNocob, KOTOPLIA NO3BONUN FrEHEePUPOo-
BaTb TONLKO OAHY, “CBOIO" yacToTy. B
NONbITKaX OCYWECTBUTL HACTPOMKY
Mapkonu 8 1897 r. npUMEHUN BMECTO
HENOCPEACTEEHNOI CBRIV NPWEMHON
aHTEHHbI C KOrepepoM CBA3b HePea eu-
COKO4acTOTHLIA TpaHchopMaTop —
"axurrep”, Kak OH 11azsan ero.

MNepebie pe3ynbTathl, NOAYHEHHLIE C
AXATTEPOM, NPUHECTN PAa30YapoBaHue,
MapkoHK NOHSN, YTO NEPBUYHAR U BTO-
pPUHHan CTOPOHLL Axurrepa obpaayior
PE30HAHCHBIE KOHTYPLI, KOTOPbLIE HYX-
HO HACTPOWTL HA OAHY W TY XE 4acTo-
Ty. Ha aty xe wactory cnenoeano Ha-
CTPOUTL Nepenanwyio aHTeHuy. MNpo-

noNxXas oneiTel ¢ axurrepom, Mapko-
HW DOCTUT HEXDTOPOHM HaCTPOnKN Npw-
EMHVKA NPU UCNOMbL30BAHWUM AHTEHHLI
Haanexauwen anunel. NpuMeHeHue
axurrepa An\ CBA3W NEpPeRaTHuka C
aHTEeHHON NO2BONVNO B U3BECTHOMN CTE-
neHn HacTpouTb M nepenaTymk. 3Ta
cUCTEMA HACTPONMKM Bbina 3anaTeHTn-
paHa Mapkonwn B 1898r.

MNpeanoxeHHbin cnocob Bce xe He
obecneunsan HeoGxOAUMON HACTPOW-
K1 Nepeaarymka u npuemknka. Npopon-
wan oneiTel, MapkoHu npuwen K cxeme
aHTEHHOW COA3M C NPUMEHEHWEM Wii-
LYKTUBHOCTU C OTBOAAMW B COYETaNMN
C NEpeMEeHHLIM KOHAeHCaToOpOoM. 3T0
NO3BONAN0 OCYUW|ECTBAATE HACTPOWKY
nepenanuiein u NPUemMHoil aHTeHHbl Ha
Xenaemyio Hactory. Kpome Toro, cuc-
Tema obecneunpana HACTPOIKY Kak re-
HEepaTopa B NepeaaTHrke, Tak M uenu
korepepa b npuemuuke. MNepesava
axepruu B8 Gonee yakoi nonoce wac-
TOT HE TORBLKO AONyCKana OfAHOBPEMEH-
Hyt0 paboTy HECKONLKUX CTaHLUMIA, HO U
yBenuuuBana nansHOCTh cBa3n. 26 an-
pens 1800 r. emy 6uin Buiaan Gpurax-
ckuii natent Ne 7777 na atoT cnocob
HacTPOMKN.

QAHAKO cucTemMa HacTPOonKKu Mapxko-
HW COXPalfNNa OCHOBHLIE OCOBEHHOCTH
cUCTEMBI, 3anarenToBannoi Sloaxem
euie 8 1897 r. Yrobnl ve AOBOAMTL Aeno
no cynebuoro paabuparenscrna, (hmp-
Ma Mapkouu B 1911 r. Buikynuna y Non-
Xa npasa na ero navenr 1897 r.

B 1900 r. Buna ocHosana Komnarns
MEXOYHAPROANOR MOPCROK ceRawn Map-
KOHW. HeCMOTPA Ha TPYAHOE (hMHAHCO-
soe nonoxexwe, o 1901 r. Mapkonu 3a-
Ayman rpasavo3Hyio AeMONCTPaUUIo:
NOKA3aTh BO3MOXHOCTL TPAHCATHAHTN-
yeckow paguocenaan, C nepepalowew
cranuuy 8 Nonawsio (AHrAus) Ha npu-
EMHYIO CTaHLmIo Ha xonme Cent-[AxoHc
(Hutopaynanenpn, Kanapna) B onpege-
neHHoe spems asbykoih Mopae nepe-
naeanace Gykea "S" (Tpu Touku). Npu
atom MapkoHu ¢ NOMOWHKMKOM BENN
NPUEM Ha CNYX C NOMOLLLIO HayUIHMKA.
L0 cux Nnop AOCTOBEPHO HEWU3BECTHO,
npuHan nu Mapkouu 12 pekabpa
1901 r. B camOM pene curHant "S" unu
ato Gbinn atMocdeptnie noMmexu. 3aTo
SICHO, “ITQ ANWMHA BOAHB! (OLLEHKN KONeb-

‘noTen B npegenax ot 366 no 3000 wm)
v BPEMA CYTOK (aeHb) Guinu suibpan!
HeyaauHo.

Ho 8 deppane cnepywowero roga
MapkoHu HEONPOREPXUMO AOoKa3zan
BO3MOXHOCTb TPaHCATNaHTHU4MECKOWN
CBfi3W NO panuo, YCTaHOBUB NPUEMHYI0
annaparypy Ha napoxoae “"®unanenn-
¢hun”, cneposasiluem ua Anrnum s CLUA,
B nHesHoe ppemMa curHanu ua Nonavio
Guiny NPUHATEL Ha TEnerpadmyio NenTy
Ha paccTosiivm 1100 kM. Mpu nacryn-
NEHWU TEeMHOThI NONHLIE coobulenmnn
NPMHUMANKUCE HA PACCTONHUM MOMTH
2500 kM, a Bykna "S" perucrpuposa-
nachk Ha paccTtofHuu 3360 kM,

Netom 1902 r., no cny4aro BM3nUTa B
Poccuto utanusiickoro kopons Bukro-
pa Vimmanywna i1, B Kpowmtanr npw-
Bbin UTanNLAMCKUIA Kpencep “Kapno Anb-
6epT0”, OCHaAWEHHLIA paguoannapary-
pov MapkoHu. Ha BGopTty Kpeicepa Ha-
xoaunca cam Mapxkonu, Buktop Umma-
Hyun nokaasisan kopabnb POCCUIACKO-
My uMmneparopy Hukoenatw I, a Mapko-
HY EMOHCTPUPOBanN COOK annaparty-
py. Ha 6opty kpeicepa ¢ I, Mapkonu
scTpevanca A. C. Nonos.

C 1902 r. MapkoHu cTan nocBsIaTL
Bce Honbwe n Gonbwe ppemeHn an-
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MUHUCTPaTHUBHOM paboTe. EMy yaueu-
TENLHO BE3NO Ha TanaHTNuebIX COTPYA-
HUKOB W KOHcyneTaHTOB. Cpeau HUX
6uinmn Ox, A. GnemMuHr — OH NPOEKTH-
poBan nepenatyuk 8 Nonabio, a BROC-
nepcTeum naobpen anexkTpoBakyyMHbIl
avon; X. Ox. PayHn, KOTOpbIH He3aBu-
cumo ot J1. le @opecta uzobpen Tpu-
on; P. M. Busuan — pa3apaboruuk muc-
KposuiX ctaHuwvii u C. C. OpanknuH —
HANPaBNeHHLIX aHTEHN,

B 1905 r. Mapkoxu usoGpen anTeH-
HYIO peweTky, kotopas o6ecneymsana
a3 eKTUBHYIO HanPaBNEHHYIO Nepeaa-
4y U NPUeM ANUHHLIX BONK. MapkoHwW
NOCTPOMN Pa3pAAHUK C BPaLLAKLLUMK-
CH AANCKAMM, CO30aBaBLUMIA NPAKTUHEC-
KW HedaTyxawuwue konebanua. UC-
NoNb3yna 3T pa3apaboTku, OH B8 OKTRO-
pe 1907 r. npucTynun K akcnayataunui
NepBo KOMMEPYECKOR CUCTEembl
TPpaHcaTnaHTu4eckon 6ecnpoBONOYHON
Tenerpaduu. B 1912 r. 6naronaps pa-
auoannapatype Mapkouu Goino cna-
ceno 712 yenosek ¢ "TuraHuka".

B 20-e roav papuonoburensm Goiam
oTaaHbl BONHLE Kopoye 200 M, kak He-
npuroaHsvie Ans AanbHen csasum. Ho
sckope nioburenu o6Hapyxunu, 4TO
MMEHHO KOPOTKKE BONHL! obecneynsa-
0T HauboNLIWYK AANLHOCTL CBA3MW.
MapkoHK, KOTOPbLIA B HAYane Cenen Ka-
pbepul pobuncs ycnexoe Gnarogapf
YBEAWYEHUIO ANMUHBI FEHEPUPYEMbIX
BOJIH, CAMOKPUTHUYHO 3anBun B 1927 r.:
“f1 npwanalo, 4TO OTBETCTBEHEH 38
NPUHATHUE ANUHHLIX BONH ANA AanbHEer
con3an. Bce nocneposann 3a MHOW,
CTPOR cTaHuuK B COTHM pa3 Gonee
MOWHBIE, 4eMm norpebosanocek 6bi,
ecnu Bel MCNONL3OBANUCL KOPOTKUE
Bonisl, Tenepb A NOHAN CBOKW Owmb-
ky". B 1927 r. pupma Mapkonu sasep-
wwuna cospaHue rnobanbHOM ceTh Ko-
POTKOBONHOBbLIX CTAHUWIA HANpaBneH-
HOro AeicTeun.,

B 1932 r. MapkoHu o6Hapyxun Bo3-
MOXHOCTb npuema euwe 6onee kopor-
KWUX BONMH Naneko 3a rOPpUacHTOM, ro-
pPasfo panelue, Yem 370 NpPecKasbl-
sana niobaa Teopusn. 310 ABNEHUE B
AanbHeWWweM CTano UCnonbL30BaTsLEA
8 CMCTemMax PacCefHHOro pacnpo-
CTpaHeHusn PajuoBONH, NOBLICUB Ha-
AEXHOCTb CBSA3M B apKTUNECKUX peru-
ouax.

O6Gnapnatens pasznuuHbIX NOYETHLIX
TUTYNOB, [IOKTOP YeTLIPHAAUATU YHU-
BEPCUTETOB U HNEH MHOMMX akanemuis,
NPEe3uaeHT ABYX UTaNbAHCKUX akage-
Muin, naypear Hobenesckoi npemun
{1909 r. commecTio ¢ K. ©. Bpayrom)
M AECATKOB APYrux NPemuin, kasanep
OpPAEHOB U Mefanen, BKNINYan OpaeH
CB. AHHBI — DAHY M3 BbICIUUX Harpap
Poccuiickoi umnepun, — takoeo Guino
npuananve Nynsenosmo Mapkonu B8O
BCEM MUpE.

B 1923 r. nopule narpuoruama npu-
sen Mapkoun 8 (palmcTekyo napTuio
Mycconuuu. Bnocneacreum oH Gein na-
6pan ceHaTtopoMm OT 3TON napTuwn. B 30-
e roasl MapkoHn QyxoBHO yeauHaeTcA
8 Uranun.

Mapkonu ckonyancs 20 viona 1937 r.
ot mHdapkra. Mo csuaeTenscTay ero
Mnapwen foyepu [xonu, ero nocnea-
HUMW cnosamu Gbinu: "§ 3uan, 410
yMupaio, HO MHe copcem Geapasnuu-
HO", Ha cneayowwin aexs, orpnasan
Aatb YBaXEHUA YeNOBEKy, CTONBLUEMY
Yy UCTOKOB Paguocenaun, paaucTsl MHO-
TUX CTpaH MUPa B YCTAHOBNEHHLIA Yac
OTKMIOYUNU Ha ABE MUHYTHLI CBOW Nnepe-
AaTUMKK.

ANHAMUYECKNN
NCEBAOCTEPEO-
NMPEOBPA30OBATEJIb

A. MNAHKPATBEB, TawkeHT, Y36ekucraH

3Byuanne MOHO(DOHMYCCKNUX Tenesu3opos, MPUEMHUKOB, MpPo-
UrpbIBaTened, a Takxe My3bIKaibHbIX MHCTPYMEHTOB MOXHO yiyY-
WNThL, NPubAN3NB ero K CTepeodoHnYeCcKoMy, BBEACHINEM B NX
TPAKT ANHAMUYECKOro cunTesaropa NPocTpancTBeHHOro 38yya-
Husi. VintepecHsie npen, 3NnoXeHHble B cTarLe, QaloT BO3MOX-
HOCTb PagnoiobUTENISIM NOIKCIIEPUMEHTNPOBATL B 3TOM Hallpas-
neHun. Ecnn Bbl nonyuute agh@pexTHbIe No AnHammke 3pyqanust
YCTPOUCTBA, NPOCUM NORCANTLCS! HA CTPAHMLAX XypHana csou-

M1 [IOCTUXEHUNSIMIA.

He tak pasno Gbinu Becbma nony-
NAPHB YCTPOWCTBA, NpUAalowme Mo-
HO(OHUYECKOMY CUrHany Kak bl 06b-
€MHOoe 3By4aHue — NCeBaocTepeonpe-
obpazosarenm (NCMN). O6paboraHHbe
€ ux nomowsi ¢poHorpaMmer Gonee
BuIPa3uTeNnbHbl, NpuobpeTaloT npo-
3payHOCTb M ACHOCTL 3BY4AHWS, Xapak-
TepHbie 4na cTepeonadHopam. UaHako
B nocnegHee BpeMna uHTepec kK MNCMN
3aMETHO CHu3unca. 370, BOIMOXHO,
obycnoeneHo TEM, 4TO naHopama,
dopmupyemas npeobpazosarenem,
CTaTtuyHa, a pacnpeneneHve KaxyLwmx-
cn uctouHukos (KW) asyka nerxo npea-
Ccka3zyemo. 310 NO3BONAET CYUTATE W3-
BECTHLIW BapuaHT ncespocrepeodo-
HuM moauduKaumen MoHoGoHUYECKD-
ro 3sy4yaHua.

lMpeanaraemsiti NCMN oTnuuaertcs
TeM, 4TO DOPMUPYET AUHAMUYECKYIO
naHopamy, 60Nee HaCbILLEHRYIO K “Xu-
BYIO", CUMMETPUYHYIO OTHOCUTENBHO
ueHTpa ¥ obnagaoulyio ApKo Bbipa-
XeHHon rnybuHon. 3ta moaens MNCM
NO3BONKET NONYUUTH HEKOTOPLIE CTe-
pecaddekTbl, UCNONbL3YEMLIE B KOH-
uepTHOW npakTuxke. Tak, cpasHUTeNb-
HO 4acTO NOBTOPSICWMMCA M NPUAT-
HbiM ANA cnyxa addekToM asnaeTca
“HannbiB” 3ByKa, KOrfa 3ByK HapacTaio-
wen UHTEeHCUBHOCTU KaK Obl BbIfBU-
raerca w3 rnybuHel NPOCTpaHcTRa
MEX/Y rPOMKOrOBOPUTENAMW, W Ero
KW 3aHMMaIOT CUMMETPUYHOE OTHOCHK-
TENbHO LEHTPa NONOXEeHue. Hﬁunuun
*e aefcreus awnamuyeckoro NCN aa-
KNodaeTcs 8 TOM, 4T0 yron $asosoro
caBura cUrHana ofiHoOro KaHana oTHO-
CUTENLHO CUrHaNa APYroro U3MEHAEeT-
Csl B 3aBUCUMOCTW HE TONhKO OT 4ac-
TOThI, K&k B 0BbiMHbIXx MCI, HO u or
BpemMeHu. MNpu 3TOM 3aKOH N3MEHEHWS
¢da3oBoro caeura, onpenensioumia xa-
pakTep apyqaHun, MoxeT GriTb cosep-
LWEHHO NPOWU3BONIbHBIM.

OCHOBHLIM Y3N10M AWMHAMUHECKOrO
MCN, npuHUMNUanNEHaA CXeMa KoTo-
poOro nNpueefeHa Ha PUCYHKE, aBNa-
eTca ynpasnnemMslin pasoepawarens
(®B), perynupyemMbiit camum curHa-
noM, NOABEPrHyBWMMCA ONPeneneH-
Hoi oGpaGotke, ®B BLINONHEH Ha
muxkpocxeme DAT no cxeme w3 crta-
TbW xypHana “"Paguo”, 1983, Ne 7,
¢.40. Ma30BLIi CABUr CUrHana 3asu-
cuT oT oBero CONpOTUBNEHWUA KaHa-
na nonesoro 'rgansucmpa VT2, pe-
3ucTtopos R6, R7, R10 1 eMKOCTH KOH-
Aexcartopa C5. 3tm anemMeHTw NOA0-

GpaHbl Takum o6pa3som, 4TOGbI n[igu
NONHOCTBLIO OTKPLITOM KaHane VT2
4acToTa, Ha KOTOpOoW yron ¢pasosoro
casura coctasnser 90°, Guina pao-
Hoi 3...3,5 kU, a npu 3anepTom Ka-
Hane — 200 My.

Kak nokazanu akcnepumenThl, npu
TAKOM Anana3oHe nepecTporikm obec-
neuvsaercn nauBonee HacwiLLeHHAR
cTepeonanopama. MNpu xenavnum sTor
AWANa3oH HacToT MOXHO CABWHYTL B
niobyio cTopoué nonGopoM emKoCTH
koHaeHcartopa C5,

BxogHoit curkan, npongs 4epea
IMUTTEPHbIN NORTOPUTENL HA TPaH-
aucrope VT1, nocrynaer Ha @B u ye-
pes peauctop R3 perynatopa rnybu-
Hb! cTepeoadgerTa — Ha yCTPOoICTRO

npasneHus. OHO NpeacTaBnaerT co-

o akTuBHbit MHY BTOpPOro nopsa-
ka, cobpanHbIil Ha Mukpocxeme DA2,
c yacroroit cpeaa okono 1,5 klu, ko-
adpduumenTom yeunenun K=50 u pob-
poTHocTbio Q=2. NMocne AHY curnan
noc%naer Ha sbiNpsMUTENL (3NeMeH-
o1 VO1, CB, R13) u panee — Ha 3a-
Teop VT2. ConpoTtuBnesue kaHana
VT2 namenserca B 3asUCUMOCTH OT
ypPOBHA BXOAHOrO curHana M ero
CMEeKTPansLHOro CoCTaBa M OT NONCXe-
HWA ABWMXKa pesucTtopa R3 v coot-
BETCTBEHHO u3aMeHneTcs popmupye-
Man naHopama.

Takum 0Bpa3oM NPoOUCXoanT pas-
nenenwe KM He Tonbko no kacrore,
HO U NO UHTEHCUBHOCTW. MCTONHUKI
IBYKA, CORSPKAUME CAMBIE BHICOKD-
4acToOTHLIE COCTABNAOWME, ANSA KOTO-
puix ¢asosbiin casur pasen 180" unu
HECKONbKO MEeHbLUE, pacnonaranTcs
no Xpasm CTepeonaHopambl, a UCTOY-
HUKM ¢ HY cocTtasnsiowmmMu, Ans Ko-
TOopbLIX caBur okono 0°, — B ee UeHT-
pe.

OcHosHbIC TEXHM4YECKue
XopakTepucrvky avHamMuyecckoro NCA
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HE MENHEE ....cvvrven.es e 1 D

Koadduument nepenavm.............
Auanaaon paGoumx wacror no
ypoerio -3 B, Tu; He Menee...... 20...20000
Kogbdmuwenr rapmotik 8 paGoucs
Auanaaone sactor, %, xe Gonee ........... 0,2
Orpowenie curian/wyes
(Hepasewennoe), a6 .
Notpebnaemuin 10K, MA, He GONEE ..............
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3BYKOTEXHUKA

Lenoyka R8, R12, C6 obpasyer
MecTHy0 OOC v cnyXuT Ans yMeHb-
LWEHNA rapMOHUYECKUX UCKAXEHWUNA Y
pacwmpeHns AMHAMWYECKOro avana-
aoHa MNCMN po 200 mB. BknioueHue
xoHaencatopa C4 cHuxaer noMexy
OT ynpasasouero curiana. Peaunc-
Top R10 ymeHbwaeT BanaHue paa-
Opoca conpoTuBneHus kasvana oT-
KPbITOro TpaHanctopa VT2 Ha 4acTtoT-
Hble cBoicTBa PB 1 HECKONLKO No-
BLILWAET AMHEMAHOCTL 3TOr0 CONpo-
TUBNCHUS.

MorenumnometTpom R3 yctanasnusa-
o1 rnybuny npoasnennn adgpexra, a
noTeHumomeTpom R4 perynupyioT ypo-
B&Hb CurHanos OAHOEPEMEHHO HA
oBoux Buixogax, 4To yaoGHO npu sa-
nucu GoHorpaMmb! Ha CTepeomMarHu-
TogoH. CnenyeT TONBKO YYNTLIBATD,
4TO ABYXKaHansHble 3anucu copmu-
POBaHHbIX Takum 06pasom (hoHorpamm
npy¥ MOHOhOHUYECKOM BOCNpOW3Beae-
HUM ByOyT NpoasnnTL HECOBMECTU-
MOCTb B NOTEPE BLICCKOYACTOTHLIX CO-
CTaBNMOLLMX CNEKTPA 3BYKa, KOTOPLIE
npoTuRoMa3HbLl 1 NPY CYMMUPOBaHUU
B3aMMHO NONABNKKOTCH,

TEPRAET B BEIPA3UTENLHOCTY, HO BOC-
NpPUHUMAETCR HECKONbLKO HEEeCTEeCT-
BEHHO.

B03MOXHO TaKXe NoAaBaTh yNpas-
naowwria curtan Ha ®B yepes PHY ¢
ApyruM 3naveHuem noBGpoTHOCTH (B
npepenax 0,7...2,5), ¢ apyron nﬁy-
Tu3HoW ckara, nubo 3ameHuTs OHY
Ha nonocoBoi dunbTp, PBY unu na
buneTp co cnoxHoi A4X. 3T1o MOXeT
onpenenaTs cam cnywatenb-3Kcne-
PUMEHTATOP, PYKOBOLCTBYACH Npea-
CTaBNEHUAMKU O BO3SMOXHOW Bapua-
uvK cTepeornaHopambl, HO KO3ppu-
UMEHT llepenayun gmnmpa 8 ncbom
cnyqaeononmeu bITb B npepenax

MoxHo, Hakowel, ynpasnate ®B ot
redeparopa uHppaHuzkon pukcupo-
BaHHOW WKW Kadaluwencs 4acToThbl
(0,2...5 Tu), nyqwe c TPEyronbHoOu
popmoit konebanuii. He nckNYeHb!
¥ paznuudbie KOMOUHAUMK nepevmc-
neHHbix cnocoboB.

Mpw HanaxuWBanuK YyCTPOUCTBa Che-
AYET NPoBEpUTL U, ecnu neobxonm-
MO, YCTAaHOBWUTL HYNEBOE RHAYEHUEe
NOCTORHHOIO HANPFAXEHUS Ha BbIBOAS
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Taxoit MCN MoXeT 1ainTuh npuMeHe-
HWE ANA NONYYEHUA UIBECTHOro aP-
¢dekra: ecnu curHansl o0owx KaHanos
CYMMUMPOBAaTL, TO CNEKTP BbIXOAHOrO
cur{ana Gyner nameHnTLCS B 3aBUCK-
MOCTU OT ypOBHS W CNEeKTpa BXOAHOro
curHana.

KoHe4yHo, NpuBEeAEeHHEIA 30eCk Ba-
PUAHT CXEMbl HE AIBNNETCA eAWUHCT-
BEHHLIM., MoxeT BuiTh NpennoXxeHo
MHOro BapuaHToB BLINONHEHUN Y3N0H
RaHHOTO yCcTpoMcTRa M HOPMUPYEMOR
C ero nomoulbio naHopamel. Hanpu-
MEp, BO3MOXEH percpC naHopamsbl,
korga BY v HY cocrasnswouwme me-
HRAIOTCSI MECTamMu B NPOCTPaHCTBEE.
910 pocTuraeTca cMeHoi tuna da-
30CABUraKOUIero 3seHa ¢ mrrerpnlgl)y-
wouwero Ha auddepenumpyiowmnia. MNo-
nyyaemoe apy4qaliMe HWUCKONbKO He

18 paavonet, 1995 1.

5 Mmukpocxeme! DA2 noabopom conpo-
TBneHws peauctopa R17.

B amurTtepHom noetoputene Ao-
NycKaeTcs MCNoneL308aTh repMaHune-
Bbl€ UKW KPEMHUEBbLIC TPAaH3UCTOPL!
C KoahPUuneHToOM nepeaaymn Toka
He MeHee 100, Hanpwmep [T308,
320, rT109, KT361 v np. Muxkpoc-
xembl DA1, DA2 — K140YAQ1 ¢ nio-
BuiM ByKBEeHHbIM UHABKCOM, UX MOX-
HO 3aMEHUTL MUKPOCXEMaMh CEpPUn
K140YA5 c coorsercTayioweit kop-
pexkuuen cxemMbl BKnioveHun. KoH-
pexcaropbl C2, C4, C8 — K50-16
unu K50-35 ¢ MansiMy TOKamMu yteu-
KW, ocTanbHbie — mManorabaputHeie
KepamMuyeckue crabunbHeix TeMne-
patypHbiXx rpynn. Bce nocrtonHHuie
peanctopol — MJIT-0,125, nepemex-
Hble — CMN3-4a,

HA KHVM)XHOW NOJIKE

BEPOACKUN M. A.
“LIBETHOE
TEJIEBUOEHUE”

3HaHuA, KOTOPLIC uuTaTeNu no-
ny4art ¢ NomMoulbIo 3TOW KHuru, no-
3RONAT CROGOMIO OPUEHTUPOBATL-
CR B INEKTPUHECKUX NpuHLmMNUan-
HBEIX CXEMaxX KOHKPETHuLIX MOACNEH
TENeBU30NOoB, NPOU3IBOAUTEL WX pe-
MOHT, HACTPOMKY W PErynupoBKy.

KHura COCTOMT M3 ABYX rNas, B KO-
TOpbIX B focTynHoh dopme uanara-
IOTCHl OCHOBLI LBETHOrO Tenesune-
HW§, OacCTCA OnNUCaHwe CWCTEMbI
CEKAM, paccmaTpuBaloTcs CXEMHBIC
PCWEHWN OTASNbHEIX KACKaA08 U y3-
NOB UBETHLIX TENEBM30POB, BKIOYASA
annapartbl YHeTBEpPTOro NOKONEHMs.

. B npunoxeHuun asTop pacckasbl-
BaeT 06 OCHOBHLIX XapakTepucTUKax
CTaHNapToB TeNEBU3MOHHOrO BeLa-
HWSl 1 pafuoKaHanax ¢ ykaszaHuem
YAacTOTHBLIX AWanNasoHos. 3/1€Cb Xe
YuTarens y3HaeT 0 pacnpeneneHun
CNYTHUKOBLIX TENNIEBU3WUOHHbLIX KaHa-
NOB MEX/Y €BPONEeUCKMMK1 CTpaHa-
MW, O TUNAx U Ha3Ha4YeHWW UHTer-
panbHbIX MUKPOCXEM LBETHLIX Tene-
BM3OPOB U HaWABT Apyrue nones-
Hbl€ CBEAEHUS,

M3naraeMbiii Matepuan paccyu-
TaH Ha uuTaTtens, KOTOPLIA 3HaKOM
C NpUHUKMNamMu rnepeaayn u npuema
TENeBu3noHHbIX curianon, Kvura
Byner xopowuM NPakTU4eCcKUM no-
cobuem ans yHawmxca npodhrexyin-
nuuy, TeXHUKYMOB, CTYAGHTOB BY308
coorsercTByowero npoguna. Kuw-
ra BNoOnHe [OCTYNHa& v ona WKUpo-
KOro kpyra papguoniobutencit.

Munck, Uagarenscrseo
“Boicwan wxona”, 1994 r.




3BYKOTEXHUKA

ABTOMATUYECKUN
NMONCK ®©OHOIrPAMM
Nno rnAY3Am

FO. rYJINBELW, r. Maiickuii, KabapauHo-Bankapus

Hepenko BBeneHue B Bbiryckaemyio NpOMbILLAICHHOCTLIO anna-
parypy HeKoTopbix [OMOAHUTENbHLIX YCTPOWUCTB CYLIECTBEHHO
pacwupser obnactb ee npuMeHeHus unv ynyyquwaer norpebu-
TensecKkue ceoicTBa. BecbMma Hec/10XxHas fopaboTka KacceTHoro
marHutTogpona “Bunsma M-212C" ¢ MHOrOQYHKUNOHANbHbBIA J1EH-
TOMPOTAXHbIM MEXaHU3MOM, COCTOSILas BO BBEAEHWN aBTOINO-
ucka (poHorpamm rno naysam, rno3BONISIET OBLICKTEL YA40OCTBO ero
3KCrayatayumin kak B Ka4ecTse ayaAnoTeXHUKN, TaK 1 HaKOMATens:
uHpopmaymn 6bITOBOV MUKpo-SBM.
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Asromaruyackuit nouck ¢oHorpamm (AND) no
nayaam ocofenHo HeoBxomuM NpM MCNONL3IOea-
HUM MarHMTOQOHa B KA4ECTRE HAKONMTENA Ha Mar-
HUTHOW NEHTe GHLTOBOM NEepPCOHansHON MUKPO-
JBM. CpasHMTENEHO HECNOXHO BBecTH AMND s
marnutodon “Bunema M-212C". Ocobennoctmo
NNM kaccerHbix MarnuTodonos "Bunbma® sona-
QTCA NPMMEHENME B NPUBOAE KAPEeTKH ABYX
BNeKTPOMarHnToB, 0GECNEYUBAIOLLUX ABYXWArO-
BbI pexum pabortul. MoxHO BeecTy pexvm NINM,
8 KOTOPOM OCTAHETCA BINICHEHHEIM OAMH 3NEKTNO-
MarHuT, W NoAseaeHHsH1 K nente GNox ronosox
OyAeT CHUTLIBATL MHGOPMALMIO C NEHTH B PEXU-
ME NEPEMOTKM.

NpiHuvMnuansnan cxema NPOCTOre Bapwanta

- ycrpodcraa AND, pa3paboTaHHOTo ya 0CHOBE KOH-

CTPYXUMM M3 CTATHY XypHana “Paguo”, 1991, Ne 12,
¢.51, npusegena na puc.1. JONONHEHHLIA TakiM
YCTPOACTBOM MarHMTOGOH NOIBONAET ONEPATHEHO
HaxoAMTh Ha NGO M3 AOPOXEX HAYaNO BOHOrPam-
Mbl N0 Nayae nepena Heil puTensHocTeio Gonee 2 ¢
(Ha cxopoctv 4,76 cm/c) B npouecce NepemMoTku
NEHTH! B NIBOM HANPABAGHUK.

B ycrpolicree curnany ¢ BHIXOAOE younurens
socnpouseeaenua (YB) marnnrodona nononmu-
TENLHO YCHNMBAKTCA MUKpocxeroit DAL, Mpwu Ha-
nWNMKM Curiana wa esixonax DA1 puinpaMneHliwe
Auopamu VD1 1 VD2 nonoxwvrenskie nonyBonte:
Hanpaxenun saprxaiot konpeicarop C7, npu aroM
HANPAXEHWUE HKUIKOrO YPOBHA C KONNEKTOPA TPAH-
aucropa VT1 nocrynaer Ha anement 2U-HE DD1.3.
Ha apyroii Bx0f 3TOr0 3NeMeHTa Npu HAXATOM
kHonke "AN®" SB1 yepea peaucrop R12 nocryna-
er Hanpaxehue +5 B, no3ToMy Ha pwxoge ane-
WEHTa — BLICOKUIA ypoBens, Buixoa anemenra DD1.3
NOAKNIDYABTCA K Lenu ynpasnexun pexuMom soc-
npou3eeaeHHA MarnurodoKa.

Npu nossnenuu B doxorpamme nayse ane-
nenr DD1.3 no ypoekio Hanprxkenvn auiue 1,6 B
¢ konnekvopa V11 nepenoaur mMariutohol 13 po-
AWNa NEPEMOTEH B PEXUM s0CnpoM3BEIeHA.,

Yaen wa anemenrax DD1.1 1 DD1.2 dhopmupy-
8T Ha DbIXOAe YCTPOMCTBA B PEXMME NEPEMOTEN
BLICOKHIA YPOBEHDL, KOTOPLI NPKU HAXATON KHONKE
“AN®*" SB1 nopaerca va 6a3y Tpanaucropa V16 s
6noxe ynpaeneHuA MarHTOdOHa, NOITOMY Npu
NEPEXOAE M3 PEXUMA BOCNPOUIBRABHKA B PEXUM
nepemoTkn 6noX ronOBOK OT NEKTL! HE OTBOAMTCA.
Lenouxa R11, VD3 yaepkvisaer OTKPLTHM TpaH-
3ucTop VT1 80 Beex pexumax MarduTodoHa, Kpo-
ME DEXUMA NePaMOTKM.

Yerpoitctoo AND prinonHewo Ha nevarHoil
nnare U3 oNbIMPOBAHHONO CTEKNOTEKCTONKYA.
PUCYHOX Nnatel ¥ PACRONOXEHNE Ha HER ANeMEH-
TOB NPUBEAEHK! HA PHC.2.

TpaHaucTop U AMoAL — nibbie KpeMHiease
ManoMoLHele, KoHpexcarope C1, C2, C9 — ru-
noo KM-5, KM-6, C3 — C6 — runos K[ nnm KT,
C7, C8 — K50-6 unu K50-16.

MNevatHylo NNaty yCTaHaeNuBaloT Ha LACCH
NNM. Noakmovenue ycrpoictea AND ¥ Marku-
T0d0Hy nOKazano Ha puc.2. Bxoasl noaxnoHaKwT
X BLiBOOAM 3 noacTpOeYNbIX PeaucTopos R49 i
AS50 YB maruurodona (6nox A7). Bxoasl 1 puixo-
A Muxkpocxemsl DD1 noaxmovalor k aneMentam
Gnoka A2.

B xauecrpe nepexnioqarens SB1 “AN®" uc-
noNb30BaH nepexmoyatens SB2 "Orxniyenune
rpomxkorosopureneit” Marsurodouxa. MNpepsapy-
TENLHO NEpepesas NPOBOAHMKK, WAYULME K nepe-
KnipMaYen Ha nnare ycvnurenn MOWHOCTI Mar-
RHIO@OHEI. YCTaHOBUTE NEPEMEINKK, COBAVMHAKLLIME
KOHAencaropw C46, CA7 ¢ npepoxpanirennmu
FU1, FU2,

B HexoTopwx ax3emnnapax MarkuTohonos
MOXeT noTpe6oBaTbCA PEryNVPOBKa NONCKEHNS
anexrpomaruura Y1 na waccu INM pna c6ecne-
YEHMA KOHTAKTA FONOBOK C NEHTON NPN BKNIKYEH-
HOM YCTPOVCTES ABTONDWCKE.

Ana noucka wavana GOHOrpaMMul B pexame
BOCNPOUIBEABHHA CACAYET BKMIOMMTL KHONKY SB1
“AND" 1 HaxaTe Ha KNABKWY NEPEMOTKY (Bnepen
uni Hasan). Mpu naxoxaenns Gnuxaiiuei nayas
AMTENBHOCTBLIO Gonee 2 ¢ pexuM NBPeMOTKH OT-
KNIOHAETCH U MarHUTO(OH ABTOMATHYECKH Nepo-
XOAWT B pexit4 BOCNPOMIBEABHUA.

Maruutodon ¢ ycrpoicroom AN axcnnya-
THPYETCH B TeyeHue nonyroaa m ofecnequsaer
HAZEXHYI0 ¥ cTabuneiyio paboty B pexume aoro-
NOKMCKa C PaaniiHbiMK oHOrpaMmamu,

PAOMONs 1, 1995r. 19



3BYKOTEXHUKA

YM3Y 4151 AKTUBHOM
AKYCTUYECKOM

CUCTEMBbI

U UCTBITAHUN

Un. AKYJIMHNUYEB, r. KpacHoropck

Cpenun panunonoburenei 38yKoOBOCNPONIBEACHUS MNONYHNAN PacC-
npocrTpaHeHne Hepoporue, HO AOCTATOYHO XOPOLUNE LLUMPOKONO-
nocHble 38ykoBble ronosku 10FAL-1, 10r4LLU-2 (ctapoe Haume-
nosamwe 10MQ-36K, 10r4-36E) npoussoacrsa rarapiMHCKoro 3a-
posa “fluHamux”. 3T ronoBky NPUMEHSIIINGE M B PSAE rPOMKOro-
BOPUTENEH NPOMBILLINCHHLIX KOHCTPYKUWA ObITOBOU pannosnex-
TPOHHOW annapartypbl (MarumTogonbl “Mask-233C", “Masik
M242C", “Hora M220C-2", rpomkorosopurenu “10MAC-4", “10AC-
213" n apyrune). MNpumetsinuce 3Ty 3BYKOBBLIE TOIOBKU U B KOH-
CTPYKUMSIX aKyCTIUKN Paanonioourensckux paspatorok. Eue ogio
VAAUHOE UX MCroNb30BaHNE — CO3[]aHNe aKTUBHOW akyCTNIeCKOHA
cucTembl A71s1 HeOONbLILMX NoOMeLeHnn. B ganiov crtarbe ysaxae-
MOro MHOTUMU PafnoMoBUTENsiMI aBTOPAa MnpefioXeHa cxema
YM3Y umenno ans takoro Bapuauta. Otnuyutensiod ocoben-
HOCTLIO YCUAWTENsT SIBNSIeTC TO, YTO €ro Xopolume xapakrepuc-
TUKI NO3BOSSIOT MCNONL3OBATL AAHHBIA BapuanT B KA4ECTBE asib-
TEPHATUBHOIO npy ncisitTannm gpyrux YM3Y.,

Ans Gonee 3pbheKTUBHONO UCNONL-
308aHUA WUPOKOMNONOCHBIX AUHAMMK-
4eckux 3BYKOBLIX ronoeok 10rALU-1
B crneuuduyeckux ycnoBuax orpaHun-
yeHHOro obvema nomelwexun uyene-
coobBpa3Ho NPUMEHUTL TPOOMKOroBO-
putenu ¢ BeTpoeHHbiM YM3Y. KoH-

CTRYKUMOHHOE NOCTPOEHUE TaKnX aK-
TUBHBIX CUCTEM NO3BONKET OTKa3aTh~
€A OT AAMHHLIX COEAVHUTENBHEIX NPO-
BOLAOB WU OT Uenei 4acToTHbIX punbr-
poB. Takum 06pa3oM CoxpaHaeTcs
5...7% NoneaHoW 3IBYKOBOW MOUIHOC-
TV, 2 HU3KoOMHBIHA Buixon YM3Y ad-
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PALIMO Ne 1, 1995 r.

GheKTUBHO pnemnpuUpyeT 3BYKOBYIO Ka-
TYWKY FONOBKMW.

B kavectee YM34 Takon CHMCTEMBbI
PEKOMEHAYID NPUMEHWUTE KOHCTPYK-
Uuuio, BbINONHEHHYK N0 NPUBOAVUMON
cxeme. [inA ycuneHusa curkana no Ha-
NPAXEHWIO B HEM UCNONL3CBAH OAUH
onepaunoHHbld ycunutens DA1
KS547Y2, a no ToKy — KOMNNemeH-
Taeq_o BKNIOYEHHbIE TpaH3ucTops! VT1
— VT4, Crabunusauus ToKa NOKOS Ha
ypoBHe 3...5 MA pocTuraerca TpaH-
3ucTopamu VTS n VT6, nopoknioyeH-
HbiMU cBOMMU Ba3amu k Bazam TpaH-
3UCTOPOB OKOHEYHOM CTYNeHu.

HavanbHas perynupoBka TOKOBOMO
PEexXnMa [OCTUraeTcs pe3ncTopom
R11. BanaHcupoBka BuIXOAQHOrO Ha-
NPAXEHWS YCUNUTENSl Ha MUKpocxe-
Me BLINONHAGTCH 3NeMeHTaMu Lenoy-
kn R6 — R8. Nuranne OY u TpaHauc-
TOPOB ycunutena Toka B8 npegenax
+15 B oGecneuusaetca paboTo#
TpaH3ucTopa VT7, onopHoe Hanpsxe-
Hue GopMUPYeTcA Ha Lenoyke cra-
Bunutporos VD1 — VD3. MNuraHue
ycunurens cnenyer npou3soauTb OT
BLINPAMUTENR, ¥ KOTOporo ¢ obuwen
WUHOI NMTaHKMA coeauHeHa CpeaHns
TOYKa BTOPUHHOM 0BMOTKK Tpauchop-
MaTtopa nuTaHus,

Mcnonb3osaune 3ad(eKTUBHOro
OrpaHuyeHnn TOKa NOKOA NO3BONA-
et Bonee KayeCTBEHHO WCNONbL3OD-
8aTth YM34 1 npu nOHUXEHHOM Ha-
NPSAXeHUU NUTaHUA B gaa pasa. B
aKcnepuMeHTansHoM obpasuye ycu-
nutena Guinn NonyvYeHsl cneayto-
e peanbHbIE XapakTEpPUCTUKK!:
HOMWHanbHaa BLIXOAHAN 3BYKOBaA
MOLLHOCTL Ha Harpyske ¢ cConpo-
TusneHuem 4 Oma 15 BT, koadhdhn-
UMEHT HENUHENHLIX UCKAXEHWIA Ha
vyacrove 20 klu 0,05...0,07%, uyB-
CTBUTE/NbHOCTL NPU HOMUWHANbHOR
BbIXOAHOW MoWwHOCTHM — 1 B, OTHO-
WweHue curHan/wym — He mexee 80
ab. Takue napameTps YM3Y B co-
BOKYNHOCTH C aKTUBHOW akycTu4ec-
KOW KONoHKOMW nossonnior obecne-
HYUTb KOMPOPTHLIE YCNOBUA 3BYKO-
socnpouaseneHun Gea 3axona B
obnacrts BPeAOHOCHOr 0 UHAYCTPW-
anbHoro rpoxoTa.

K akcnepumMeHTansHOM YacTy KOH-
cTpykumu YM3Y (He oBasarennHoi
npu wrartHon paGoTte ycunurens) or-
HOCATCA fiBa 3NeMeHTa — NEepPexnto-
yatenb SA1, N03BONAOWNA UIMEHUTD
a3y curHana Ha Bxone OQHOro M3
YM3Y, u peauctop R4. WUneeprop
¢daavl Ha SA1 no3sonseT NpoBepvTh
HE TONLKO Hanuywe, Ho u BanaHcu-
poBky ctepeoaddekta. A npu uc-
nonsaosaHun YM3HY B kayecTBe anb-
TePHATUBHOrO (B CNy4ae CPaBHUTE/b-
HBLIX MCNEBITAHWA) XOPOLWMKMM NOACNO-
peeM cnyxut kanwopoeka 0,5% or
raybursl OOC nyTeM 3aMblkaHma pe-
avucTopa R3.

Mopaua eBeixogHoro curHana YM34
AN KOHTPONA OCYLLECTBNRETCH Hepes3
suxcupoaannym TOUKY — Pes3ucTop

4. Opyras koHTponbHas To4ka (pe-
3ucTtop R5) cnyxuT Ans NoOAKnYye-
HUA KOMNEHCAUMOHHOro cenekropa
nedekr-curHana (0 Takom MeToae
KOHTPONA peaakuma yxe HEOQHOKpaT-
HO pacckasbiBana). CpasHUTENbHBIA
KOHTpONb AedexTcurHana Ha sxoae
OKOHEYHOr0 YCUNUTENS TOKa U Ha ero
BLIXOAHOW Harpyske obecneuuBaer
HauBonee pocroBepHoOE pacnosHasa-
;!(Klde Htpynxuuonanbuux nedexros

.



PAAVUONPUEM

FrETEPOAUHHbBIA YKB
YM NMPUEMHUK C DAY

B.MOJISAIKOB, r. Mocksa

He cekper, uto HoBasi anemenTHasi 6a3a Nno3BoaseT No-HoOBOMY
NOAOHTYU K CXCMOTEXHUYCCKOMY MTOCTPOEHNIO, Ka3anoch Bbl, yXe
JaBHO n3BeCcTHbIX PagnOTEeXHUYECKUX YCTPOKHCTB. Tak, nosiBie-
HUe HOBO MHTErpanbHol mukpocxems K174XA 12 nano BO3MOX-
HOCTb HE TOJILKO CYLUECTBEHHO YNPOCTUTL KOHCTRYMPOBaHUe pa-
aunosewarenstvix YKB npuemnukos ¢ @AMY, HO v ynyawmrs nx

IKCNAYaTALMOHHLIE NapameTpsl,

obnerynTs Hanaxusanuwe. B

nyGnnkyemoi Huxe cTatbe aBTop pacckasvisaer 06 0co6eHHOC-

X KOHCTpyupopahus YKB npuemHuka
Huem mukpocxems! K174XA12.

Paguopewarensiuic YKB npueminkn
c QANY noneb3yipTca NONyNapHoOCTLIO
cpeny paanonioburenen na-aa npocTo-
Thi CXEMbLI 1 DLICOKOrD Kauecroa [Aemo-
aynsuysn YM curnana. Opreko 1o cux
nop oMK CTRPOMNKCEL HA JUCKPETHLIX 3ne-
menTax [1, 2]. B HacTosuuee ppems npo-
MBILUNEHHOCTH YXE NPUCTYNNNA K Buinyc-
Ky uurecpansuuX Muxkpocxem (UMC)
CreyHanbLHOro HAaHaMeHua ANA NPUeM-
Hukop ¢ MAMNY, KOTOPLIC MOTYT 3HauM-
TensHo obnerinTh KOHCTpyupoBaHue
nocneaHux. NoanakoMumcn ¢ 0aHOH K3
Taknx UMC — KI174XA12 [3), koropas
CO/IePXKNT BCE OCHODHLIC 3N@MENThI NPU-
eMika ¢ cucremon MAMNY: cMecuTens
nepemMHOXUTenLHOro Tuna (paaoseiin ne-
TEKTOP), ynpagnsembiii HanpsukeHvem
FeTepoanH U yCWIUTeNs NOCTORHHOrD
TOKa. YNPOoIMEeHHan CTPYKTypHas cxema
K174XA12 nokasana ua puc. 1,

HYM curnan yepea spisoab 12, 13 no-
CTYNaeT Ha nepemMuoxuTtens U1, esinon-
HEHHBIH HAa YeThIPEX NepexknioYaiowmx u
ABYX TOKO3AAAOUIMX TPAH3NCTOPaX ¥ No
CoONCTBaM aHanornuHelii KONbUEBoMY
Ganauciiomy. Takoin cvecurens addex-
TUBHO nopasnner NOGOYHLIE NPOAYKTHI
npeobpazosarnn: BXOQHOW 1 reTepoamH-
HBIA CUrHane!, COCTARARKIOLUME NOCTORH-
HOro TOKa, BO3HUKaKLWKHe B NPOoLecce ux
NapasvTHOro AETeKTUPOBAHUR, 8 TAKXe
MHOTHE CurHanb ¢ KOMBUHAUMOHHBIMW
Hacrorami. Kpome Toro, TPaH3ncTopHbIin
CMECMTeNb CLIE W YCUNUBAET Nonesuuie
npoaykTel npeoGpa3sosatiin ¢ CyMMapHbi-
M 1l PA3HOCTHBLIMI 4ACTOTaMK, Bxoavoi
curHan nopaercsi Ha TOKO3agawuwue
TPAH3UCTONL, 4 NePexnoYanLLUe TpaH-
IUCTOPLI YNPaBNNoTCn HaNPSXEHUEM,
nocrynawouMm ¢ rerepoauna Gi.

[Mpw 3axpaTe curHana wacrora rerte-
POANHA YCTanaBAMBaeTcsn pasHoi Hac-
TOTC curitana, a capur (paanl MEXAY KO-
neGaunaiMu curnana v reTepoavHa —
panneim 90°, Buixoanoe Hanpaxenue
cvecutenn Ul B aTOM cny4ae pasHo
nymo. Npu nameneln YacToTul, a cne-
LAORATCNRLHO 1 ¢33b1 BXOAHOro curHana
Ha BuIXOne CMEecuTensi NOABNAEeTCs na-
NPsXenne NOCTOSHHOTD TOKa UM 3BykKO-
OhiX 4aCTOT, NPONOPLIMOHANLHOE OTKNO-
HeHuio dasul. OHo ycunuBaerca ycunu-
Tenem nocrosuiioro toka Al n panee
nocrynaer ua suxon 34 (smsoa 9).
OnHOBPEMEIHHO yenNeHiioe YCUNUTENeM
Al HanpsxeHue NOAAETCS Ha ynpasnsio-
upi oxon RC-sreveparopa (rerepopaun-
na G1), nogcrpanpan ero 4acTory ¥ CBo-
A5 K MUHIMYMY OTKNOHEHWEe Pa3HocTi

c MAlY ¢ ncnons3opa-

a3 BLICOKOHACTOTHLIX CUFHANOD Ha CMe-
curene or 90°. Takum 06pa3oM npowmc-
XOOWUT CAEXEHWEe 38 HacTOTOW BXOAHOro
cuUrHana, a npw ero MoAyNaurKu Ha Bbl-
xone UMC nonsnserca aeMoaynvpoBaH-
noe wanpsxkenwe 34. Heobxopuman
dunsTpauma curnana e nerne QAMNY ao-
CTHUraeTcs nogxknioueHesM NPoNopLuvo-
HANLHO- MHTCCPURYIOWUY UENOHEK K Bhl-
sonaM 14, 15, koMnencauns Xe ppoau-
MBIX NP Nepeaaye NPeaLICKaxkeHnin Mo-
AYNUPYIOLWX YACTOT AOCTUraeTCcs BKNIO-

YEeHneM KOHOeHCaTopa Mexay BhIBOAOM
10 u obwwmm nposogoM. Yactorta reve-
poavHa G1 yctanHasnvBaeTca KOHAeHca-
TopoM C1, BKNIOHEHHBLIM MEXAY BLIBO-
namu 2 1 3. B atoir MMC Bo3MOXHa ¢
ANEKTPOHHAR NepecTpoiika 4acToThl re-
Tepoauka B npepenax o =30% npw
nopave Ha ebisog 6 ynpasnaiowero roka
0...10 MA yepes ewiBog 6.

B UMC umeercs 1 ewe ovMH CMecu-
Tenb U2, KOMMyTUpPYEMLIA TEM Xe rete-
poarHom. OH npegxHasHaveH Anst CUH-
XPOHHOK pemoaynsunn AM curuanos,
nocrynawowux sa suison 4 UMC. Mpu
3TOM HeobxonvM casur ¢asbl cUrHana -
vnu revepoanHa Ha 90°. K coxanenuio,
B8 UMC HeT BCTPOEHHOro hazoppaware-
ns v reTepoauHHOE Hanpsxenue noaa-
erca Ha oba cmecutens cuudasHo. B
npeanaraeMom BHUMaHUIO PaAnoNIG-
Tenen NPUeMHUKe BYTOPOI CMECUTEND He
ncnonbL3yercs.

OGparuMcs Tenepsb K NPUHLUMNKAaNBLHON
CXeMEe NMPUeMiiuka, NOKa 3aHHOoN 1a puc,
2. NpueMink COQePXUT BCEro ABe MuK-
pocxembl — yxe onucanuyio UMC cuu-
xpouno-phaszoporo gerekropa ¢ MAMY
K174XA12 v mownwmit OY KIS7YAL, Ha
koTopom cobpan ycunurens 34.

Curnan YKB 4YM paguocTasuMn npu-
HUMaEeTCn 0AHOBMTKOBOW PAMOMHON aH~
TeHHOI WA, MHAYKTUBHOCTL KOTOPOWN
COBMECTHO C eMKOCTbIO NOACTPNOEYHOro
kongencaropa C1 obGpaayer pxoanoii
KOMTYD, HACTPOEHHLIN A CPeaHIoI Hac
Tory UM awanaaowua 65...74 MlNy. Hure-
pecHo OTMETWUTh, NTO APYrux Kartywek
MHAYKTUBHOCTH B NPUEMHNKE HET. Pam-
Ka BbiNONHENA U3 OTPe3ka nposoaa Ann-

HOi 300 MM, U MOXCT MMETb KPYrnyio,
KBAAPATHYIO UK npaMoyronsiyio ¢op-
) W\ W My. Auamerp npoooaa Xenatenbho bbi-
ke, AT ol e souod| 6paTth He MeHee 1 MM, U30NALUUA MOXET
= 4 Z v N 73y 6biTb NI06OIT uNv BOOBLLE OTCYTCTBOBATS.
= e/ s P—_—- Pamka He UMEET KOHTakTa ¢ 06umm npo-
S 7 L 1 BOAOM 1 XOPOILO COFMacyercn C chm-
7 . [ Gt METPMYHBIM BXOAOM CMecuTens (RuiBo-
e ; = J awt 12, 13).
= ~ " | Burad Yacrora retepoavHa npueMHUKa rpy-
J =y ryn 60 noacrpauBaeTca NOACTPOEYHBIM KOH-
44 | AeHcaropom C8, a To4HO — NepeMEeH HbIM
4 £ peaucTropom RE ("Hacrpoiika™). Kak no-
san || = ! Kasanu aKCnepumeHThl, reTepoauH aocTa-
AM J TOMHO YCTOI4YMBO paboTaeT Ha yacToTax
e . L Ao 80 MM NPy MUHKUMANLHOR eMKOCTH
t 3'_1’ koHpencaropa C8. CneayeT nuwb noza-
Bapd A 60TUTLCA O NONYYeHUW HeGONLLUOI M-
P 1 KOCTH MOHTaxXa Mexay soisopamit 2 1 3
uce. WUMC DAI1, a Takxe Mexay 1MW BLIBO-
4
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PAOUOTPUEM

namu 1 oGum nposonom. Yeenuueune
EMKOCTU MeX/ly BelBoaamu 2 u 3 npumep-
Ho Ao 20 nd 3acrTasnner reTepoavH BO3-
GyxnaTbCca Ha vyacroTax 22...24 Mlu. Mpw
ATOM TaKXE NpUHMMaTCH cranumn YKB
AWaNa3cHa, KO CMELEeHWE NPOMCXOANT HA
TPETbeil rapMoHnke rerepoanna, Yyopcr-
BUTENBHOCTL NPUEMHUKA B TAKOM PEXi-
ME HECKONLKO xyXe.

3pykopnoil cwrnan o nernc PAMNY
GUNLTPYIOT NPONOPUUOHANLHO- MHTEr-
pupylowme RC-uenotkn R4C5 u R5C6,
yepes Buinosbl 14 1 15, nonkniovenisie
K CUMMETPUYHOMY BLIXOJlY CMecuTens
UMC DAL, MNpu noMunanax, PexOMeH-
ayembix paspaboruukami MMC (oHu yka-
3aHbl Ha pPWC.2), nonoca NPonycxkaHus
nevnu @ANY nonywaercq, Ha narnag, an-
TOpa, U3NUUIHE INMPOKOI, a NpU 3axpa-
Te curHana i, ocoGeHHo NPU cpuiBe cne-
*eHun HabnoAaalnTes “noaxpHLIBaHs.
PaGora nernu crabunuaupyerca, a no-
noca ynepXannus CTaloBuTcs AHANTEeNL=-
HO WMpPe NoNockl aaxsara (1o ycrpans-
et "xpun’ wa ee rpannuax), ecnu na-
pannensHo MMCIOUMMCA NOJKNINUNTL
CcllC ABE TAKUEe XE UEenoukKn, Ko C ApY-
rHMu HHoMuuanamm anementop (C =
68000 n® w R = 1,5 xkOm). Npwu arom
nonyvaercs “nectunian” Koppexkuus
AYX, npennoxennan apropom o [1),
obecneunsaowan pabory npUemMHuka B
GonbLLUOM arana3ode sxonnLix CUrHanos.

Konpaencarop C2, NOAKNIOMEHHLIN e-
pea swpoa 10 k Gaze pLIXOAHOro IMuUT-
TEepHOro noaTopuTens, nxoasuiero o DA
YCMHHTDHH NMNOCTOSTHHOIrO TOKAa, ocnaGna-
8T BEePXHUE YACTOTLI ABYKOBOro CNeKT-
pa, T. €. KOPPEKTUPYET NPCLALICKAXKEHNA,
BBOAMMEIE B curHan 8 YM nepeparum-
kax. Peauctop R1 cnyxnT narpyakoin
YNOMSINYTOr O BLILIKG SMUTTEPHOrO NOBTO-
putens, BMECTO HErc MOXHO BKNIOUUTDL
PErynATON rpoMKOCTH (PE3INCTOP Conpo-
Tueneuvwem 15...16 kOm), ncknouue ae-
Tanu C4 n R2, HO B arom cnyvae npu
NNOXOM KOMTAKTE NOABMXHOIO KOHTAKTa
perynaTopa ¢ NRPOBOAALUMM CNOEeM BO3-
MOXeH “wopox” npu perynuposanun
rPOMKOCTH.

C perynaropa rpomkoctu R2 curuan
34 nopnaerca na OY nopeILIEHHOR MOLL-
HocTu DA2, BKAYMEHHLIN NO CTaHAapT-
Hou cxeme [3]. Anementol RBC11C12C13
koppekTupyt A4YX, a ROR10C15 obpa-
ayioT uens OOC, crabunuampynoulyw
pexum OY no nocronHiioMy Toky. Koad-
duyment ycunenun curnana 34 pasen
NPUMEPIO OTHOLUIEHIIO CONPOTHUBNACHMIA
peancropos R9 n R10. Yeuwantens 34
nyque patoraer Ha BLICOKOOMHYIO 1Ha-
FDVSKY. HO MOXHO MCNONL30BATL W ro-
nonky BA1 MownocTsio He menee 0.5 Br
1 cOnpOoTHBNEHHEM 1iIe menee B Om.

Muraerca npuemiuMk o1 ctabunnanpo-
paNnHoro UCToMHKKA Hanpaxeinuem 14,5
B. Hapo ckasark, 4TO OHO AOCTATOMHO
KPUTHMHO: NPK nanpsxenn mexee 13,5
B UMC DA1 poobue Hepaborocnocob-
Ha, a npu nanpaxenun Gonee 145 B
BO3PACTAET €€ DHYTPCHHWH wyM, 00y-
CNOBNACHHWLINW, BEPONTIIEE BCEro, LWYMOM
BCTROENHLIX B8 hee cvabunuTponos, on-
penenainX pexmnm ycunurens nocro-
SIHHOrO TOKA, U APYIX Y3N0R. ITOT LWYM
NICHO NPOCNYILMBAGTCS B Nayaax nepe-
AauK, UTO IBANETCH CYLLUECTREHHLIM HE-
RocrarkomM MUkpocxemnl K174XA12,

Mevyarnan nnara NpUEeMHUEKA alToOpOM
ne paapabGaruisanach — MOHTAX BLINON-
HEH HABACHLIM CNOCOGOM Ha HeGoNLLIOW
naacruuke hoNLrMPpoBaHHOro CTEKno-
TCKCTONUTA, NPHYEM tb_om-.ra cnymma
obiyum nposoaom. Mukpocxemul ycra-
nosnens Ha GonsrupoBanHyie CTOPOHY
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BHIBOAAMKW BEEPX U 3aKPENNEHbl KOPOT-
KMMH OTpe3kaMu NyXeHoro nposoaa,
NPUNANHHOro K onere 1 K "3azeMnex-
HbiM" Boicoaam. MNoACTROEYHLIE KOKAEH-
caTtopbl 3akpennetsl BuHTanmu. MNpu xe-
NaHWKW MOXHO Bhipe3aTte Ha (honere nno-
Wanak| Ans Nposoaa NUTanms 1 HeKoTo-
PhiX ﬂ.])}'l’llx TOUEK CXEMbI, I13CIJ'IHDOEEIH'
HEIX OT 00wero nposoAaa,

Hanaxuganue npuemunka HECnoxHo.
Chauana, npucoeannue K puisony 6 mMuk-
pocxemnt DA2 sxon ocuunnorpadha, cne-
nyet ybenutben B pabGorocnocobHocTi
yeunutens 34 u orcytcromn camooaByx-
nenus. [NOCTOAHHOE HANPSIKEHWUE HA 9TOM
BLIBOJIC AONXHO PaBHATLCHN NONOBHMHE
HANPSEKEHI NUTaHu. npu Hannu4inv1i ca-
MOI‘!OSGV)KQ@IIHS‘I Ha BLICOKMX vacrorax
HYXKHO YyBENUUMTEL eMKOCTL KOPPEeKTHpY-
owmx konaexcaropon C11-C13. Npuxoc-
HOBEHME K BLIBOAAM peaucTopa R2 ponx-
HO BLIALIBATL HM3KMIA “PLYAWMIATY 3RYK A
ronopke rpoMkorosopurenn BAT,

Hanaxupanne coBCTBEHHO NPUEMHMK-
Ka CBOANTCH K HACTPOIKe rerepoanHa
noacTpoe huiM KoliaencaropomM CB 1 na-
CTPOIKe aHTeHHL NOACTPOCHHLIM KO-
neuncaropom Cl1 no MakcumanbHOi no-
noce yaepxauun cratuyuin, 3ro nonoca,
KaK M3BECTHO, NPAMO NPONOPUNOHANL,-
Ha ypPoOBHIO CUrHana, 4ro siBNsercH on-
HUM U3 HeAOCTaTKOR reTepoO/IMHHLIX NPK-
emuukon ¢ QANY. Npeaens nepecrpoii-
KM NPUEMHUKA NO YACTOTE MOXIO yTO'-
uuTL nopbopom pesucropa R3I — ¢
\jMGIIhlUENIIDM ero conpoTuUBnaHKUa Ana-
NasoH NepecTPorkn pacumpaeTcs.

MNpu upesMepHon rpoOMKOCTH 1 Heno-
cTarToMHo cTabuNbHOM MCTOMHKKE NUTa-
HUS BO3MOXHBI CPLINLE CNEXEHWS 1 Naxe
camMono3ByxaeHue NpuemMiinka Ha Hua-
KHX 3BYKOBbLIX 4wacTtorax u3-3a xoneba-
HUK HaNPSXeHUN NuTanun, BbiasaHHbIX
WMNyNbcaMu TOKa ycunutena 34. 3toro
HeaocTarka MoxHO n3bexarts, HeCKOMb-
KO NOBLICHB HANPAXEHWE NUTAHNA, yBEe-
nuuMB conportuanexue pesucropa R7 un
BKAIOYME NapannensHo kowaescaropy C9
crabunuTpoH Ha nanpsxenune 14,5 B.
Mpu oTcyrcTouK Takoro crabunuTpoHa
€ro MOXHO COCTaBUThL W3 ABYX nocne-
AOBATENLHO BKNMEHHLIX CTabunuTpo-
HOR C CyMMapHbiM HanpaXxexuwem crabu-
nuaauuu NPUMEPHO pasHbiM TpeGyemo-
My, nanpumep, KC168 n KC175. Kou-
nexcarop C10 B artom cnytae MOXeET u
HEe nowapodburuen.

"lVBCTBHTEﬂbIIOCTb I"I[)HEMHHI(EI RO-
BOMNLHO BLICOKA: ecnu na vacrore 10,7
Ml no cnpasoutibiv gauiisi [3] ona
cocrapnaer 150 mkB, 10 npu noowbiue-
HuK wacTotel no 70 My v voi xe pe-
puauun YM curnana =50 kI vyscreu-
TenLHOCTL AonxHa 6uina Bwl moapacTu
pa3 8 wects. OAHako KM3-3a yxyaweHus
COOMCTBa TPan3ncTopon C POCTOM Hac-
TOThL 5TO BO3PACTAHUC, BEPOATHO, HE TaK
RENKUKO, ¥ YYBCTBUTENLHOCTL NPUEMHN-
K& MOXIO OUeHNITL B HeCKONLKO AeCAT-
KOR MUKPOBONLT. B ycnoswsix Mocknsl OH
YBEReHo NPUHUMAanN BCe paauocTanmi
oreqecteenHoro YKB auwanasona paxe
Ha NEepBLIX ITAXRKAX BHYTPH 3aHKIA,
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HA KHW)XHOW NONKE

CYXOB H. E.
“ATNAC AYOWOKACCET
OT AGFA OO YASHIMI”

3a Tpradats © nebonstin ner (a maen-
HO CTONLKO BRPCMCHI NPOILND € TEX NOP, Kax
ronnanjckan dupaa "Oununc” npeanoanna
CBOK KOHCTRPYKLMIO KOMNAKT-KACCCTL!) Kac-
CeTHLE MarmTogQoHbl NPoWN NYTL 0T 3a-
HATHOR "IWrPYLIKK, NPHIO/NOI PA3Be 410 st
3anucy peuM, A0 cTepeohOoMHecEx anna-
PATOB €O CKOO3JNbLIM KONANOM, HE YCTYNAo-
|mux Mo kauecTay 3InyKOBOCHPOUIBEACHHS
{npourprsaTensts xownart-auckon. Cerosans
HA MHPOBOMA PLIKE NPCIVEITAIOTCA COTHI THIO0B
Kaccer, cnocolibIX yACRAeTROPUTL (NO kavect-
BY 3ANMCH W LICHE) K2K BAAACALLEE NPOCTEHLKIK
AMKTOGOHOB, Tak 1 oBnanarteneil Cambix DLICO-
KOKAYECTEeHHLIX MartmTogoNH0B.

3uauuTensHo Nononimacs pasnoobpas-
HBIrMI ayanoxacceTarmn i punok CHIL Oaua-
KO NOTPREGUTENL, HE MMCIOWII AAHHEIX O Ka-
4ECTBE If COBMECTMIMOCTH KACCeT C wmMel-
LWHMCA Y HETO annapaTtors, NO CYTH, BuIHYK-
NEeH NOKyNaTh “KOTa B MeWxe”: flanexo we
|scerna 6onee poporan kaccera obecneuny u
onee pLicokoe kauecToo 3annch. Janneie na
ATNEETKAaX KACCET HEPEAKO HOCAT “ICTO PeK-
NaMHBI XapakTep, i, MAMKO rosopn, He ncer-
Nia COOTRETCTBYIOT IBHCTBUTENLHOCTI.

Bonbiyio NOMOLIG B BLIbOpE aywmokaccet
OKAXET Kiura M3BeCTHOro swirarensin no nybnu-
KALMAM B XYPHANE KMERCKOr0 PajoMitkeHena
H. E. Cyxoea. B Heit npuseachs noapobHee xa-
PAKTELNCTHEN 1 PEKOMEHAALMM N0 NPpUMEHEHIND
Bonee 480 TMNOB ayaMOKACCET, A TAKKE CORCTL
MO PEryNUPOBKE rIAr M TOMOHOR NOA NMEIOH -
CH THN MATHITHOM NEITL.

OraensHasn raana NOCRALCHA ayoxKac-
CETAM C My3biKanuibit (Hhonorparmman, 3a-
nucalnibi hupraaram crpan CHE u slansie-
ro sapyGexbs.

B nocnenHen rnage Murarcny nainayr paj
COBPEMEHNILIX CXEMHLIX PCLIBINE CHCTEM [in-
HaMUMECKOro noaMarisanua JVC, Dolby
HX, Dolby HX Pro v paspaboratiimix ARTOPOM
CAN-2, CAAMN (kax ua AMCKPETHHIX INeeH-
Tax, 7aK M Ha MUKPOCXCHAX), 2 TAKKE CHCTe
LWKHM-3anucy i ap.

Kigira pacctrana iHa wistipokt Kye neo-
Gurenelt MaruuTHon anykosanuc, Oxa Tak-
*e 1oxer Obith Nonesna paspaborumkanm Mar-
HIUTOhOoHOB, paboTiikars GTyAMA 3pyKO3any-
Ci1, TOPMYIOWMWX OPFa3aunit.

Mo ponpocita NPUOGPETE A K CReAYOT
obpawarsca e wanarenscioo “PA" Yepauna,
252110, r. Kuen- 110, a6. suy. 807; renodpon (044)
271-41-71, paxc (044) 244-07-04.




MUKPOTNPOLECCOPHAR TEXHUKA

O4HO-

KPUCTAJIbHbBIE
MUKPO-9BM

A. ®PYH3E, C. XOPKWH, r. Mocksa

CUCTEMA KOMAHO MUKPO-3BM

CEMEWCTBA 8051

Cucrtema komMmaHn pac-
cMmaTpusaembix Mrukpo-3BM
skniouaeT B ceba 111 ocHoBs-
HBIX kKOMaHa. Mx aonuHa —
oauH, Asa wnu Tpwu Galita,
npuyem GONLILMHCTBO W3
HUX (94%) — ofHO- WNK ABY-
BGanTHble. Boe KOMaH/ibl Bbi-
NONHKIOTCA 3a O/IMH UNK [1BA
MalWHHLIX LuKna (cooTBeT-
CTBEHHO 1 uManM 2 MKC Npwu
TAKTOBOW wacTore 12 MlTu),
HCKMNIOYEHUE — KOMANLL! YM-
HOXEHUA 1 ACNeHKs, KOTO-
pbLIe BLINONHAIOTCSH 3a YeThl-
pe MatnuHHbIX uukna (4
MKc). Mukpo-3BM cemeict-
pa 8051 ncnonbL3yiot Te Xe
crnocobuLl aapecauuu aa-
HbLIX, YTO W OnUcaHHLie pa-
Hee Mukpo-3BM cemeiicToa
BE48: npsMylo, tenocpen-

CTBEHHYIO, KOCBCHHYIO W he-
fIBHYIO, NO3TOMYy Mul He Gy-
neM Ha atom noapoGuo oc-
TaHaBnMBaTLCH.

B kauectBe onepaHnos
KoMaHa Mukpo-2BM cemeii-
crtea 8051 moryT ucnonL3o-
BaTe OTAENbHEIE GHTM,
yerTbipexburHnie undph,
Gaiirol w AsyBalTHLIE CNoBa,
Bcero Mukpo-3BM Buinon-
HAIOT 13 TMNOB KOMaAH/L (CMm,
puc. 19).

Kak cnenyer M3 puc. 19,
nepoLiia GanT kOMaHAL! BCer-
Aa COABPXMT KON onepaunu
(KOM), a otopoit n TpeTnin
(ecnu OHW NPUCYTCTBYIOT B
KomaHge) — aapeca one-
painos uau ux HeNnocpeacT-
BEHHbIE 3HAYEHUA.

HauGonee cyliecTBeHHOE

07 00
L} T | L 1 T 1)
Tun 1 [ Kon J
07 00
I 1 | 1 ¥ T 1 | TN AR DO fESD GAN OE
Tun 2 I Xxon JI #d J
L ] | L | ] || | o0 Ty N O B BN |
Twn 3 | xon ” 8d |
L I | | | ] 1
Tun & l xon H blt |
T T | 1 1 T T | O QU [ G R R
Tvn 5 I Kon |r rel |
| ] ] L] 1 || | [ VO B R
Tun & |010a% nBl kKon ||n7 e nOl
.07 00
L L] T T T T T T F T 1 3 I | T T | 1 I | 1
Tun 7 L X 0n I[ ad IL #d J
L] ] ] 1} L] | T ' 3 L E ¥ 0 ¥ T F b kE=R0d 0
Tun 8 l Kon ” nd || rel |
'“n 9 | T L |K 6 “I L] 1 |I | L TnésI ! S ]l T |n!“| gl l
1 T L L] L] L 1 ¥ k0701 | R W0 PR S0 el i )
Tvn 101 xon “ #d H cel ‘
T T ! S | T T ¥ 1 T T T ¥V 1 YO E I8 0§
Tun 11 l xon '—“ bit || rel l
T T T 1 ] 1 1 R R IR R R A ) O L L]
Tun 12 l X0n “ 2d16h ” 24161 |
T 1] T | || ] 1 1 | R DL L BRSO LI )
Tun 13 L Kon || #16h ” #61 '—[
Puc. 19

. |
= .
30h-

2Fh- |TF{7E|7D|7C|78|7A(79|78

2Eh-|T7(76|75|74|T3|72| 71|70

2Ch- |67 |66 |65 |64 63162 |61{60

2Bh- |5F [5E|SD|5C|5B|5A (59|58

2Ah- |57156(55|54|53|52|51|50

29h- |4F |LE 4D 4C 4B LA 149 4B

28h- 4T |46 |65 |44 63142]41 |40

26h- 3736|3534 |33(32(31|30

25h- | 2F [2E |20 (2C|2B|2A (29|28

24h- 127 (26252612322 (21|20

23h- | 1F{IE| 1D {IC|1B[1A|19{18

22h-117116|15)14(13[12{11 |10

21h- | OF |OE |OD|0OC|0B|0A |09 |08

20h- (070605 |04 |03|02]|01 |00

1Fh-
= Bawx 3 a
18h-

17h-
= Bamx 2 "

OFh-
L Bank 1 =
0Bh-

07h-

= Boanx D
ODh-I |

Puc. 20

OT/NHME CUCTEMBI KOMaH[]
paccMaTpuBaeMbiX MUKPO-
3BM ot cemetictea BE48 —
BO3MOXHOCTb agpecauuu
OTAENLHBLIX BUT B PE3NAEHT-
HOW namaTu AaHHeix. Kpo-
Me TOro, Kak OTMEYanoch,
HEKOTOopLIe perucTpel 6no-
Ka perucTpos cneyuanbHbiX
(yHKUWIA Takxe QonyckaioT
anpecaumio oTABNLHBLIX BUT.

m.-! ]

rr[ra]rs[u]nlrz|n|w 8

FOh-

ez eslas]ﬂ'tslzzlnlzo A

.

ovlnslns|mln& 02 m[oo Psu

I [ 'i“i”i“l”l“

urﬁs[usincinsi?z[silso. 3

ABh- A!I I -{ac]aaiu a9/a8| 1E
= - - -

[

BOh

AOh- A?[mlnsIu]u[azlnlm 2

98h- orloelm|oc|oa]9a|wles Scou

90h- or[%los'[oc'losivzlmloo "

86h- sr|se|m|s:|anlu|m|au Teou|

80h-

ar|sa]as|m]asinz]s:|au )

Puc. 21

Kaprst anpecoe otaens-
HbIX BUT B pE3UAEHTHOM Na-
MATY flaHHbIX 1 B Bnoke pe-
FUCTPOB  CNEeuManbHbBIX
hyHKUNA NpuBEAEeHB COOT-
BETCTBEHHO Ha puc. 20 u 21,

Bce koMaupb MWKpPO-
3BM cemetictea 8051 Mox-
HO Pa3buTb Ha NATb GyHK-
LUMOHANbHLIX FPYNN:

— NEePecHINKN AaHHLIX;

— apupmeTnHeckmux one-
paumia;

— NOrn4Yeckunx onepauuii;

— onepauun Han Gutamm;

— nepenasyn ynpasneHun.

Mpuv paccMoOTPEeHUN KO-
maHa 6yayT MCNONbL3OBaHhl
cnepyiouve obo3HaueHus:

Anin=0,1..7) — peructp o6ulero nasziadeniss B BuGPAHKOM
Ganke perucTpos;

@Ri(i=0,1) — peructp obulero nazHaveHun 8 ppGpanHon
Ganke perucTpos, MCNONL3IYEMLIK B KA4ECTBE
PerucTPa KOCBEHHOro aapeca,

ad — agpec npamoaapecyemoro Gaiira;

ads — GAPEC NPAMD3ApecYemMoro DanTa-MCTOYHMIRA;

add — ajapec npamMoaapecyemoro Gaira-nonyvarens;

adt1 — 11-paspsanuit aGconoTHbil aapec nepexoaa;

ad1b — 16-paapaauwin aGCOMOTHENT agpec nepexona;

rel — OTHOCMTEeNLHLIT aapec nepexoaa;

#d — HCNOCPCACTHEHNLIN Onepaua;

#d16 — nenocpeacToentui onepaun (2 Gafira);

bit — appec npasoaapecyemoro Gura;

/bit — WHREpCKA NpAaMOanpecyemoro Gura;

A — AKKYMYNATOP,

PC — CMOTHHK KOMaNf;

DRTR — PerucYp yxasarens Aanmex;

) — COACPXIMOe RYEKK NAMATH UMK perveTpa.
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KomaHael Tuna 3. Hanpumep, yre-

Tobmwua 12 pyo PSW B akkyMynsiTop MOXET
KOMBHA NCPECHINKM ABHHbIX GbiTb BLINONHEHO KOMaHAOM
MOV A PSW,
MHemMoKOR Kon T R e Onucanue E%‘hgg?_l‘é;p%ﬁmayem“ AC-
KOV ARM  1101ere 1 1 1 (A) <= (Rn) ML E SMAY
MOV A.ad 11100101 3 2 1 (A) <~ (ad) MOV A,0DOh (ES DO),
MOV ALBRI 11100715 1 1 (A) <=- ((RI)) rae E5 —kop onepauun, a DO
MOV A, #d 01110100 2 2 1 (A) <-+ #d — onepaup (anpec PSW).
KOV  Rn,A Milierr 1 1 1 (RA) <-- (A) 3/eck cnepyer OTMETUTb,
MOV Rn,od  10101err 3 2 2 (Rn) < (ad) 410 bonbuwmHcTeo ACCEMB/IE-
MOV Rn,#d oMYirrr 2 2 % (Rn) <-- Hd Poe ponyckalor cumBonuuec-
MOV  ad,A 11110101 3 2 1 (ad) <-- (R) KWe UMEHA AN perMcTpos cne-
MOV  ad,Rn  10001rrr 3 2 2 (ad) <-- (Rn) UMaNbHLIX YHKUMIA, 3 OTAENb-
MOV  Bdd,nds 10000101 9 3 2 (add) <-- (ads) Hble BUTLI 3TUX PEFUCTPOB (KO-
MOV  ad,@Ri 1000011 3 2 2 (ad) <-- ((Ri)) HEYHD, ecnu BrbpaHHLIn pe-
MOV ad,#d 01190101 7 3 2 (nd) <-- #d . rUCTP AONYCKAeT afpecauuo
MOV @Ri, A 11110115 1 1 1 ((RE)) <= (A) oTAensHuiX GuT) MOryT anpe-
MOV Ri,ed 0110011 3 2 2 ((Ri)) <~ (ad) COBATLCA NYTEM yKa3aHus
MOV  BRi,#d  O1110111 2 2 1 ((Ri)) <-- #d MMEHW perncTpa v HOMepa
MOV DPTR, GuTa yepes Touky. Hanpumep,
#d16 10010000 13 3 2 (DPTIR) <-- #d1é K HynesomMy BUTy akkymynato-
HOVC A,9A+ pa MOXHO 00paTUTLES NO UME-
DPTR 10010011 1 2 (A) <== ((A)*(DPTR)) Hu ACC.0. 3to o3navaer, 4To
MOVC A,2A+PC 10000011 1 2 (PC) <-- (PC)*1) B MWKPO-3BM akkymynatop
(A) <=+ ((A)+(PC}) WMEET fIBa PasnuuHbiX UMenn
HOVX A, aRi 11100011 2 il T (A) <-- ((Ri)) B 3agucumocTu ot cnocoba
MOVX A,D0PTR 11100000 1 1 2 (A) <-- ((DPTR)) appecauuu: A — NPy HEABHOMN
HOVX  @Ri,A 11110018 1 1 2 ((RiY) <-- (A) agpecauun (Hanpumep, MOV
HOVX Q0PTR,A 11110000 1 1 2 ((DPTR)) <-- (A) A,RO) 1 ACC — npu UCHONL30BA-
PUSH od 11000000 3 2 2 “;:s;; ::: ::z:ﬂ o ngﬂmoro anpeca. Mepaiii
cnocob npeanoyTuTensHee, oi-
POP  od 11010000 3 2 2 :g:; - :;ﬁ‘;’: HaKO He BCerna NPUMeHuM.
XCH  A,Rn 1001 1 1 1 (A) <-> (Rn) anl;rquge ncg’:éﬁgm,eengiaf'
XCH A.ad 11000101 3 2 1 (A) <> (ad) A
XON A BRI 11000115 1 , : 3anvMcK AaHHbiX B cTex PUSH
2 i 1 3 (A) <> ((Ri))
XCHO A,8RI 1010115 1 1 1 (A0-3) <> ((Ri0-3)) Mo e Y AR TR
X PaaMef creka orpaHu4eH
KOMARZbl NMEPECHINKH Ta6auuo 13
,ElAHHbl)( KoHaHAN APHEMOTHYECKHX ONEpoUHRA
31a rpynna npeactasnexa HreMoKoa Xon ¥ B € OnMcanue
28 xomaHpamu, KPatkoe onu-
CaHue KOTOpbiX NPUBENEHO B ADD  A,Rn 00%0terr 1 1 1 (A) <=- (A)+(Rn)
Tabn, 12, rae TaKxe ykasaHsl ADD A,ed 00100101 3 2 1 (A) <=+ (A)+(ad)
TN komakaw (T) B cooTserCT- ADD  A,DRi 00100117 1 1 1 (A) <= (A)+((Ri))
BUK Cé.wlc. 19, ee anuna e 6ait- ADD  A,#d 00100100 2 2 1 (R) <-- (A)+#d
Tax (B) u Bpema BbINONHEHWUA ADDC A,Rn 0oNirer 1 11 (A) <-= (A)*(Rn)+(C)
B MalWWHHLIX Luuknax (C). ADDC A,ad 00110101 3 2 1 (R) <= (R)*(ad)e(C)
Mo komanne MOV BrINONHSI- ADDC A,8RF  0011011§ 1 1 1 (A) <== (R)*((Ri))+(C)
eTCH Nepecenka AaHHbIX U3 ADDC A, #d 00110100 2 2 1 (A) <-- (A)+#de(C)
BTOPOro onepaHga B NepBbin. DA A 11010100 1 1 1 AecaTHYHAR KOPPeKUMS
3ra koMaHaa He MeeT A0CTy- axkyMynaTopa
na HW K BHELWHEW NamaTh aau- SUBB  A,Rn 1001 rer 1 1§ (A) <-- (A)-(Rn)-(L)
HBIX, HW K NamAaT¥ Nporpamm. SUBB A,ad 10010101 3 2 1 (A) <-= (A)-(ad)-(C)
Ana aTux uenen npeaHasHave- SUBB A, aRI 1001011F 1 1 1 (A) <= (A)-((Ri))-(C)
Hbl KOMaHgu MOVX 1 MQVC SUBB A, #Hd 10010100 2 2 1 (A) <-- (A)-¥d-(C)
cooTpeTcTBeHHO. Meppan w3 IKC A 00000100 1 1 1 (A) <-- (A)+)
Hux obecneumpaer YteHve/aa- INC Rn 0000irrr 1 1 1 (Rn) <=- (Rn)+1
nuce Bant W3 BHEWHEWN NaMA~ INC ad 00000101 I | (ad) <-- (ad)+]
mvnannux. BTOpas — 4TEeHue INC ami 0000011 ¥ 3 A ({R1)) <-= ({R1))*
6aiT 13 NaMaATU NporpamMm. INC  DPTR 10100011 1 1 2 (DPTR) <-- (DPTR)*1
Mo komaiae XCH seinoniis- DEC A 00010100 1 1 1 (A) <= (A)-1
erce oGmen Gatamu mexay DEC  Rn ooottrer 1 1 1 (Rn) <-- (Rn)-1
aKlHMvﬂﬂTODOM M AUEUKOn DEC  ad 00010107 3 2 1 (ad) <-- (ad)-1
PN, a no xomanpe XCHD — DEC  3Ri 0001011i 1 1 1 ((Ri)) <== ((Ri))-1
obmMeH MnapwvMK TeTpanamMu MUL  AB 10100100 1 1 4  (B)(A) <-- (A)*(B)
{6uramu 0 — 3). DIV A8 10000100 1 1 & (A).(B) <-- (A)/(B)
Ecnu cpasHuTbL KoMaHAbl
NEePECHLINKU NlaHHbIX paccMaTpu-
BaeMoi Mukpo-3BM u Mukpo-
3BM cemeiictea BE48, 10 MOX- D7 DEFDSH 64 % D2 DY BO
HO BbIAENWTL ABA CYLLLECTBEHHBIX —T—T—1r—T—1T—7
oTnviuA, Bo-nepabix, B MUKPO- [ € AC FO RS1 RSO av P]
3BM 8051 Her komatp paboTsl
CO CneuvansHLiMK pervcTpami. | Lq__. NpuIKMaK napurata
PSW, TaiimMepoM, nopramu oBo- Npuannx nepenoanenns
Aa-suiofia. Tenepb AOCTYN K Corexvop Sowka perwcipon
HIM, KaK W K APYIUM PErucTpam s bl S
cneuuanuibix GyHKUWi, ocy- nepanoca
WEeCTBNNETCH 338HVEM COOT- Npwanox nepaiioca
BETCTBYIOLLEr0 NPsiMOro aapeca,
T. €. 971 KoMaHaw "ynpsrane” 8 | PMc. 22
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AULLL Pa3MepoM Pe3nieHTHON
NaMATU AaHHLIX,

KOMAHAbI APUDMETU-
HECKUX ONEPALIN

B panHyio rpynny sxoast 24
KOMaHAOb!, KpaTkoe onucanune
KOTOpLIX npuseaeno B 1abn,
13. Vi3 Hee Ccneayer, 4To MUKpPO-
3BM BLINONHACT AOCTATOMIO 1M-
pokuid Habop koman ana opra-
Huaauum obpaGoTky uenotme-
NEHHbIX AAHHLIX, BKNKO4Yan Ko-
MaHAbl YMHOXEHUN 1 NIENEHMS!.
No peaynbTaTy BLINONHEHWUS
komanp ADD, ADDC, SUBB,
MUL wu DIV yctanasnupatoTcsi
¢naru PSW, cTpyktypa Kovo-
pLIX NpuBesena Ha puc. 22.

(nar C ycrasapnupaercs
npv nepedoce ua paspspa D7,
T. €. B CNyuae, GCAW Pe3yni-
Tart He NOMEULIAeTCA B BOCEMb
paapsigos; gnar AC ycrauas-
NUBaETCs Mpy nNepesoce w3
paapaaa D3 o komanpax cno-
KCHUS ¥ BLIMUTAHUS U CRYRUT
AR peanvaaumnn AecHTMYHOM
apudpmerukn. IT0T npuatiax
ucnonsayertcs komaraon DA A,

Mnpar OV ycranasnupaercs
npw nepexoce ua paspsaa D6, 1.
€. B cnyuae, ecnu pesynLrar He
NOMELIAETCsI 3 CeMb PA3PSIon U
BOCLMOI HE MOXET ObiTh MHTEP-
NPETAPORalT KaK 3HAKOBLIK. 3T0T
NPU3HAK CIYXWT NS Opraimaa-
LK 00PaBGOTKU “MCEN CO IHAKOM,
Hakoueu, thnar P ycravannuna-
ercn u cOpacuLIBaerTcs annapat-
Ho. Ecnu uucno eauimannbx Gur
B aKkymMynaTope Hevetno, 1o P=
1, 8 npoTusHoM cnyyae P = 0.

KOMAHbl NNOMMMYECKKX
ONEPALMIA

B aroi rpynne 25 komamp,
UX KPaTKOE ONMWCaHue NpuBe-
nexo B tabn. 14. HerpyaHo
BUWAETH, YTO 3TU KOMaH/bI No-
3BONAIOT BLINONHATH ONEPAaLn
Hap Gavitamu: noruueckoe WU
( A ), noruueckoe UNU (v ), uc-
knovaouee WU ((+)), nnoep-
cuo (NOT), cbpoc B HyneBoe
3HaueHue 1 casur. Komauaw,
ONEPUPYIOLUE OTAENLHBIMK
Butamu, onucaHbl panee.

KOMAHAbI ONEPALLMIA
HAL BUTAMU

pynna coctont ma 12 xo-
MaHf, KpaTkoe ONucaHue Ko-
TOpLIX NpuBeaeHo B Tabn. 15,
3TK KoMaHAaL! NO3BONAIT Bll-
NONHATL onepaunK Hag oT-
nensHeimmn Butamu.: cbpoc, ye-
TAHOBKY, uHBepcuio Oura, a
Takxe nornueckme U !“) 7]
WK (v). B kauectse "noru-
yeckoro” akkyMmynsitopa, yua-
CTRYIOUICro RO BCEX Onepaun-
fIX C ABYMA Ooncpanaamu, Bbl-
cYynaert npuadak nepedoca C
{pazpan D7 PSW). B kauecroe
onepasaos MOryr UCMNob3onarh-
csi 128 GUT 1a peaujienTiion na-
MATH JIAHHBIX U PErUCTPL! Che-
unansHbix gyHkumia, aonyc-
Kawowme aapecaumio oTaesb-
Hbix GWT.
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Tabawua 14
KOoMaHAM AOrHYECKMX Onepaukli
KHEROKDA xon T % L OnMcanKe
AHL  A,Rn o101 err 1 Y 1 (A) <=+ (AY/\{(Rn)
ANL  A,ad 01010101 3 2 1 (A) <=- (A)/\(ed)
ANL  A,3Ri o011l 1 1 1 (A) <== (R)/\((R1))
ANL A Hd 01010100 2 2 1 (A) <-- (A)/\#d
AHL  ad,A 01010010 3 2 1 {ad) <-- (ad)/\(A)
ANL  ad,dd 01010011 7 3 2 (ad) <-- (ad)/\#d
CRL  A,Rn 01001rrr T 11 (A) <-- (AX\/(Rn)
ORL A,ed 01000101 3 2 1 (A) <-- (A)\/(ad)
ORL  A,2Ri 0100019 1 1 (A) <-- (AIN/((RT))
ORL A, #d 01000100 2 2 1 (R) <-- (A)\/#d
ORL od,A o100c010 3 2 1\ (ad) <=+ (ad)\/A
ORL  ad,#d 01000011 7 3 2 (ad) <-- (ad)\/#d
XRL  A,Rn 0110irer Y 1 1 (R) <-~ (A) (+) (Rn)
XRL  A,ead 01100100 3 2 1 (A) <-- (A) (+) (ad)
XRL  A,3Ri 0110041i 1 1 1 (A) <= (A) (+) ((Ri))
XRL A, #d 01100100 2 2 1 (A) <-- (A) (+) #d
¥RL  aod,A 01100010 3 2 1 (ad) <-- (ad) (+) A
¥RL  ad,#d 0110001y 7 3 2 (ad) <-- (ad) (+) #d
CLR A 11100100 1 1 1 (A) <= 0
CPL A 11110100 1 1 1 (A) <-- NOT (A)
SWAP A 1100010 1 1 1 (AD-3) <-> (A4-T7)
RL A 00100011 1 1 1 UMKAMMECKHA CABHI BACBO
RLC A 00110011 1 1 1 Capwr BAEBO NepE) NCPENHDC
RR A 00000011 1 1 1 UekAWueckHA CABMI BNPABO
RRC A 00010011 1 1 1 CaswWr snpapo Yepel NopeHoc
KOMAHAYN Onepauvi HOA BHTYuMK Tabawua 1%
HHeMoroa Kon T B C Onucaunue
CLR ¢C 11000011 gL {C) <-- 0
CLR  bit 11000010 &4 2 1 (bit) <-- 0
SETB C 11010011 1 1 1 (C) <-- 1
SETE bit 11010010 4 2 1 (bit) <-- 1
cPL C 10110011 (R (C) <-- NOT (C)
CPL  bit 10110010 4 2 1 (bit) <-- NOT (bit)
ANL  C,bit 10000010 &4 2 2 (€Y <= (C)/\(bit)
AL  C,/bit 10110000 & 2 2 (C) <-- (C)/\HOT(bit)
ORL C,bit 01110010 & 2 2 (€C) <=+ (C)\/(bit)
ORL C,/bit 10100000 & 2 2 (C) <-- {C)\/NOT{bit)
MOV  C,bit 10100010 & 2 1 (C) <-- (bit)
MOV  bit,C 10010010 &4 2 2 (bit) <-- (C)

Tabanua 16
KOHOHAN NEPEeaoNH YNPORACHHA

HMuenokoa Kon T B £ Onucanme

LJMP adlé 00000010 12 3 2 favuuuid SeaycaoBmsif
Nepexca No BCed NaMaTH

AJHP  edil  210a92800001 & 2 2 BeaycrobHwMA nepoxon @
npeaenax crpandun 2 Kéaar

SIMP  rel 10000000 5 2 2 FBexycnoBwwA nepexoa B
npesonax crpaHuun 256 6any

JHP  FA+DPTR 01110011 1 1 2 EBeaycnoBHwA nepexea no
KOCBEKHOMY BApBCY

J2 rel 01100000 5 2 2 MepoxoA, OCAH HyAb

JNZ  rel 01110000 5 2 2 fepexoA, ©CAH HE HyAb

Jc rel 01000000 5 2 2 [epexoa, &CAM 6HT nepeHoca
YCTSHOBACH

JNC  rel 01010000 5 2 2 fepexoa, ccan BHY nepexoca
HE YCTOHOBACH

JB bit,rel 00100000 11 3 2 fNepoxoa, ecAW 6T
YCTBHODACH

JNB  bit,rel 00110000 11 3 2 nepexoa, ecnu 6ur
HE YCTAMOBARH

JBC bit,rel 00010000 11 3 2 nepexos, ccan 6WY
ycronobncn co cbpocon bnta

DINZ Rn,rel  1101ierr 5 2 2 KOWMOWAD umkaa

DJNZ ad,rel 11010101 8 3 2 KomsHas uukna

CJNE A,ad,rel 10170101 B 3 2 CpopHCHMO DKKyHyASTOpa
c 6BATOM M Nepexoa, €CAM
HE PADHO

CJNE A, #d,rel 10110100 10 3 2 CpooHewwo orkymyasTops c
KONCTOHYOR W NCpeXOA, ecan
HD pABWO

CJNE Rn,#d,rel 10111rrr 10 3 2 CpabHeHHC PerMcipn ¢
KOHCTOHION M NCpexoa, GCAM
He paono

CJNE 2Ri,#Hd,rel 10110111 10 3 2 Cpansxenue SaATA NOMATH C
KOHCTBNTOR W Mepcxop, ecax
HE PaDMO

LCALL adié 00010010 12 3 2 [AsdHneid 0BIOD NOANPOrPAMMM
BO DCCR NOMATH

ACALL ad1l  al0e9aB10001 ¢ 2 2 Guich NOANPOTPBMMU B
npesontx CYpOKWUN 2 KéoAry

RET 00100010 1 1 2 BoJBPAT NOANPOrPAHHY

RETI £0110010 1 1 2 BolpopaT noanporpaMHs obpa-
SOTKH NBCpsBaHua

HOP 00000000 1 1 1 nNycrar onepouwxs

KOMAHAb! NEPEAAYU
YNPABNEHUA

Fpynna npeacrtasneHa ko-
manpamu 6e3ycnoBHoOro U ye-
NOBHOTO NEPexoA0B, KOMaHaa-
MW BLI30BA NOANPOrPaMM M KO-
MaHaaMM BO3Bpara M3 noa-
nporpamm (taén. 16).

Komanpa GeaycnosHoro nepe-
xofa LIMP (L — long — pywiHHsii)
ocyulectsnsaeT nepexoa no abco-
nioTHomy 16-GumHomy agpecy, yra-
32HHOMY B TeNEe KOMaHAbl, T. €. KO-
MaHpa ofecneyrsaer Nepexon 8
NoGYI0 TOUKY NaMATU NPOrPaMM.
Aevicrane komaHab! AJMP (A— ab-
solute —aBconioTHLIR) aHanoruy-
Ho komanpe LUMP, oaHako B Tene
KOMaHAabl ykasaHhbel nvwb 11
MNaawux paspsnos appeca.
MoaroMmy nepexol OCyuiecT-
BANETCA B Npefenax crpaHn-
Ul paamepom 2 Kbanr, npu
3TOM Hano vMeTb B BUAY, HTO
CHa4ana coaepxXvmoe cHeTu-
K@ KOMaHA yBenuuueaeTca Ha
2 Y TONbKO NOTOM 3aMEHRAIOT-
ca 11 paapanos aapeca.

B ornuuue OT npeabiiyLmx,
8 xomMaHpe SJMP (S — shart —
KOpPOTKUI) ykaaaH He abGconioT-
HBI, 8 OTHOCUTENLHLIN anpec
nepexoga. Benuunna cmele-
HUA rel paccmaTpuBaeTca kak
YWUCNO CO 3HaKOM, a cneaosa-
TENbHO, NePexon BO3MOXEH B

npenenax —128...+127 Gaiir or-
HOCWUTENLHO afpeca KOMaHMAb,
cnenyrowei 3a komaHaoin SJIMP.

KomaHaa KOCBEHHOr0 Nepexo-
aa JMP @A+DPTR noasonser
BLIYMCNATL aApec nepexoaa B
NPoUECcCe BLINONHEHUA Camoin
nporpammel.

KomaHgamw ycnoeHoro nepe-
X0f1a MOXHO NPOBEPATL CNeayto-
wm1e ycnoems:

HEHUW KOMaHAb COAepXuMoe
CYeTHMKA YyMEeHblLaeTca Ha 1 u
nposepsetca Ha 0. Ecnu axave-
HWE COAEPXWUMOro CYETHUKA He
paeHo 0, TO ocywecTenaeTca
Mepexoa Ha Hayano Luukna, e 1po-
TUBHOM CNy4yae BLINONHAETCA
chegyiolan KOMaHaa.

Komanpa CJINZ ypobHa nna
peanuaaumm NPOLILAYP OXUAEHUA
BHELWHWX cobeimuin, B Tene xoMaH-

JZ — BKKYMYNATOP COAEDXWUT HYNEBOe 3HAYEHWe,
JNZ — BKKYMYNATOP COABPXKUT HE HYNEBOE 3HAYEHWE;
JC — OGurY nepeHoca C ycraHoaneH;

JNC — 6MT nepexcca C He yCTaHOBNEH;

JB — npsmMoagpecyemuii 61T papgen 1;

JNg — NpPAMoappecyemMsid 6uT pasen 0;

JB

— npaAmMoagpecyemeiii 6uT paseH 1 1 cbpacoisaeTcn B

HYNeBOE 3Ha4YeHue NPKW DbINONHEHWU KOMAHAKI.

B ornuune ot mMvkpo-9BM ce-
mercrea BE4B, ace komanap! ye-
NOBHOrO Nepexofia paccmarpraa-
embix Mukpo-3BM cogepxar ko-
POTKWIA OTHOCUTENLHLIM AAPEC, T.
€. Nepexof MOXer OCylLuecT-
BNATLCH B Npenenax—128... +127
GaiiT OTHOCUTENBHO CREAYIOLLECH
KOMaHAL),

Komatipa DJNZ npeaHa3sqave-
Ha ANA ORraHU3ABUMKU NPOTpaMM-
Hbix uaknoe, Perucrp Rn wnu Gaitr
no appecy ad, ykasanHeie B Tene
KOMaHAE!, COAEPXAT CYETHMK NOo-
BTOPEHWH LMKAA, a CMeLeHwe rel
— OTHOCWUTENbHLIR agpec nepe-
XO0Aa K Hasany wkna. lNpw swinon-

Dbl yKa3aHel "koopavHaTel" ABYX
6aiiT 1 OTHOCKTENBHLIM aapec
nepexona rel. B xayectse npyx
6aiT MoryT 6bITb MCNONL30BaH!,
HanpuMmep, 3HauyeHun cogepxm-
MOro akkymynaropa w npaMoag-
pecyemoro 6aira WM KOCBEHHO
anpecyemoro Baiita U KoHCTaH-
Thi. [py BBINONHEHMM KOMaHAObL!
3Ha4YeHMA YKa3aHHLIX AByx GanT
CP3BHMBAOTCA W B Cny4ae,
eCNy OHW He OAWHAKOBLI, OCY-
wecrensercs nepexon. Hanpu-
MB‘E. Komaraa
AIT: CJINE A,POWAIT
6yner BHINONHATLCA A0 TeX
nop, NOKa 3HAYEHUS HA JIUHU-

fx nopta PO He coBnagyr co
3HaYEeHNAMK COACPXUMOrD ak-
Kymynaropa.

feicTsne komaH/l BLIAOBa
11POLeAYP NOMHOCTLIO aHano-
FMMHO AEWCTBMIO KOMaHn Bea-
yCnoBHOro nepexoaa. EauHeT-
BEHHOE OTNWYMe COCTOWUT B
TOM, 4TO OHW COXPaHSIOT B CTe-
Ke afpec soaspara.

Komawpa po3gparta u3 noa-
nporpamMmbl RET soccrarasnuea-
€T 13 CTeKa 3HAYEHWUE CONEPHU-
MOro CHETHMKA KOMaKA, a8 KOMaH-
Na po3spara ua npouep.gpu 06-
paborku npepwieanua RETI, kpo-
Me TOro, paspellaer npepuiea-
Hue obcnyxennoro yposHsi, Ko-
maHnn RET u RETI we paanuya-
K0T, KaKoi komavaoi — LCALL
unu ACALL — Guina priapaHa nog-
Nporpamma, TaK Kak v B TOM, U B
APYroM chyvae B CTeKe coxpa-
HAETCSl NONHLW 16-paapsaHbIA
anpec poaspara.

3aKNIQHEHWE CNEAYET OTME-
TUTb, 410 BonbumHeTEo ACCEM-
BNEPos ponyckawr 06-
obweniylo MHeMoHuKY JMP —
na komanp 6e3ycnopHoro nepe-
xona w CALL — pas komaug, Bl
308a noanparpamm. KOHKPETHBIA
TMN KoMaHael onpeaennerca AC-
CEMBNEPoM, uexoas u3 “anu-
Hb!" Nepexoaa uauv BLi3opa.

(Mpogonwxenne cnegyer)
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«PAOANO-86PK>»:
PA3BUTUE, NMEPCIMNEKTUBbI
LOMOJIHUTESIbHOE 0O3Y B “PK-MAKCU”

E. CE4OB, A. MATBEEB, r. Mocksa

He cekper, 4TO0 oanHa u3
BRAAXAHEWILMX XAPAKTEPUCTUK
noboro komneioTepa -—
obGveMm eroc oneparuBHOW
namMaTh. Yem oHa Gonbwe,
tem bonee MoWHLIMW NPO-
rpaMMHbIMKM NPOAYKTaMK
MOXET onepuvposaTte NONk-
3oBaTenb u TeMm yaobHee v
xoMmdopTHee €ero B3aumMO-
nencreue ¢ IBM. U Haobo-
poT, Npu Manom obuwewme
onepaTUMBHON NaMATu TpyA
nporpaMMucTa Manoag-
(EKTUBEH NPU KPamHe HWU3-
KOM YypOBHEe cepBuca.

C npoGnemoin HepocTa-
TouHoro oGwema O3Y cran-
KUBanMCe MHOTrME NONBL3IO-
satenu "Paavo-86PK", Oco-
GeHHO OCTPO OHa CTOMUT Ne-
pen Temu, KTo paspabartbi-
paet cobcTBEHHBIE Npo-
rpammbl Ha ACCEMBNEPe.
OnbiT paGoTel NOKa3LIBAET,
4TO Ha KomneioTepe ¢ O3Y
oGremom 32 Kb6anT coznars
nporpaMmMy B MawWwMHHbIX
konax o6wemoM Gonee 4
KBant secema npobnema-
TUYHO, HE FOBOpPA YXE O
6onee cepbe3HbLIX 8eLax —
ONEPaUNDHHEIX CUCTEMEX,
fidbikax nporpammMmwupoBa-
HUS, CUCTEMAX yNnpaBneHun
6a3aMn OaHHbIX W T. 0.
OueHb 4acTo 1 npv NONLIT-
Ke ausaccembnuposatbt Ty
VAW UHYIO NPOrPaMMy Nonb-
3oBaTtens BMECTO accem-
BnepHoro TEKCTa BUAWUT Ha
aKpaHe nevansHoe coobule-
Hue "MANO Q3Y".

Wrak, ana Toro 4yTtobel NO-
NYYUTL NOCTYN K HOBbIM NPO-
rpaMmHbiIM Npoaykram u ob-
ner4yuth cebe paboTy, ¥ Nonb-
30BaTENA UMEETCH OAUH NYTh
— Hapawwmparte o6bem O3V,
MepBwiid Wwar Ha aToM NyTH
yxe caenaH. [Nocne scex onu-
CaHHeix Aopabotok “Panuvo-
86PK" nonb3csatent mMoxer
Eaﬁgrana ¢ O3Y obvemom 64

6aiiT. YacTb anpecHoro npo-
cgaucwa 3anvmaioT MOHU-
TOPB4, DOS64, vx pabouve
AYENKW, CTEK U BUASONAMATD.
Bcnencteme 2TOro peantsHsii
ob6bem Nporpamm NoNbL3oBa-
TeNnn MoxXer aocrurate 50
KGaiir. Ho 1 aro He npegen.
XoTs wwuHa agpeca MUKpPO-
npoueccopa KP580BVIS80
MMEeT LWecTHaguaTte paspa-
AoB, 4T0 oBecneuupaeT agpe-
cauwio 2'6 queek namaty (64
K6aiit), nmelorcsl HECKONbKO
cnocoboB, NO3BONAIOLLMX yBE-

nvuuTe 06veM onepaTUBHOW
NAaMATH CREPX YKAIAHHOIO
3HaveHns. OauH U3 HUX — op-
raHusaums AONONHUTENBHOrO
ctpanuyHoro O3Y. Ona Toro
4T06BblI OTAUHKUTE OCHOBHOB
Q3Y oT KONONHUTENBHOr D, YC-
nosumMcs obo3HavaTe nocnen-
Hee abbpesuatypon 40O3Y.

PaboTa co cTpaHwdHbIM
A03Y npoucxoguT No cne-
AylowuM npasunamM. Kakoi-
nnbo yyactok OCHOBHOWU
NaMaTih MCKNYABTCA M3
appecHoro NPoOCTpaHCcTBa
MUKponpoueccopa, a ero
MECTO 3aHUMaeT CTpaHuua
AONOCNHUTENBHOW NaMATH.
Takux cTpaHul MoxeT ObiTb
Heckonbko. Mo mepe Heob-
xoanmocTu nwban M3 HUX
MoxeT 6biTk aKkTMeu3uposa-
Ha, T. €. CTaTb 4acCTbl OC-
HOBHOro appecHoro npo-
crpaHcTea. Heobxoaumo
3aMeTUTL, 4YTO B OCHOBHOE
O3Y B KaxAabli MOMEHT MO~
¥eT ObiTh BKAKYEHA TONLKO
onHa cTpaHuua 403Y.

Cxema ynpasnenun JO3Y
Ana "PK-MAKCW" npueene-
Ha Ha puc.8. Ona obecne-
MMBaeT QYHKUMOHWUPOBANVE
BOCbMM cTpaHuy O0O3Y
obwemMom 8 Kb6ailT xaxpnas.
O6wuin o6vem A0O3Y co-
ctasnaet 64 Kb6aiir, Crpa-
HULLI NOAKAKYAKTCA K af-
PECHOMY NPOCTPaHCTBY B
vHTEpBane a,qpegoa AO(?OH
— BFFFH. OcHosxoe O3Y B
3TOM WHTEpPBane CTaHoBUT-
CR HepocTyNHuiM (Ha ero
MECTE pacnonaraerca oagHa
13 cTpanuy A03Y), noato-
Mg obwuin o6bem namaTk
"PK-MAKCW" coctaanseT
120 K6air. C takoi nams-
ThIO KOMNBIOTER YXKEe MOXeT
pewaTh A0BOJIBHU CNOXHbIE
aapauu,

O6paulaem BHUMAHWUE HuKi-
Tarenei xXypHana Ha 1o, 4To
B onucaHuu KoHdurypauuu
anpecHoro NpocTpaHcTea
"PK-MAKCW" (cm. "Panuo”,
1994, Ne 5, c. 16 — 20) po-
nyweHa nocanxas owudbka:
g 1abn. 7 {c. 19) HenpaBunk-
HO yKa3saH MKTepBas, 3aHu-
Maemblii CTpaHuuHbiM O3Y,
— BOOOH — CFFFH, 3ta xe
owunbKa BKpanacb U B TEKCT.
Ha camom aene ana pabo-
Tet A03Y B "PK-MAKCU"
BblaeneH uWHTepsan AOOQH
— BFFFH. AaTOpb! NpUHOCAT
U3BUHEHUA YuTaTenam 3a
HETOYHEIE CBEABHUSA.

Npoponxenne. Havano cm. 8 "Paouo”, 1994, NeNe 3—5, B—10, 12.
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C KO RZ DB K dxadon ATA?

——
PK-MAKCH" | X LB 6 DOIS npozpanwupse- K Bub (1 D16
ML DeauiBRImang (CAS)

ﬁa'rop (cm. “Papuo”, 1994,
e 4,c. 19, puc. 2). Ua nero
ucknwoualot anemeHt DD4.4
v pesuctop RE. B koMNbIO-
Tepe "PK-MAKCU" namens-
0T NOAKNKYBHWUE NUHWK
BELWA k mynbTUNNeKcopam
D18 u D19 B cooTBETCTBUM
co cxemown (puc. 8).
Paboraer cuctema ynpas-
nexusn [O3Y cnepyownm
ob6pasom. Ecnu Ha BLWA
KOMMNbLIOTEPA HAXOAUTCA aa-
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Ana Toro 4Tobe! OCHacTUTb
KOMNBLIOTER CTPaHWYHOWM na-
MATbLIO, B Hero Heobxoaumo
BBECTH AONONHUTENEHbIE 2Ne-
MEHTHI!  MYyNbTUNNBKCOP
K558KIM11, Bocemb mMukpoc-
xem KPS565PY5, a takxe
MHKéJOCXEMbI K555N1A4 n
K555/111. QononHuTensHbie
MUWKpPOCXeMEl NamaTu ycra-
HapnusawT cae’pxy Ha WC
ocHoeHoro O3Y wn Bce ux
BbiBOAL!, KpOoMme 15, npunaw-
BAOT K COOTBETCTBYIOLUMM
BriBOgaM Mmukpocxem O3Y.
BoiBoas 15 UC DO3Y co-
eAVHAIOT Apyr ¢ Apyrom. Mo
aToi nuHuM GydeT npoxo-
AvTb curHan Beibopa no-
NOAKUTENLHOK NaMATH.

HeobxoauMO BHECTU He-
KOTOpblE U3MEHEHUA U B
nporpamMmupyembtii pewud-

01 K335K0N: D02 KS5504%; D03 KS55AA1

KEnB iS5 HE L0838

pec, He BXoAALWA B UHTEP-
san AQOOH — BFFFH, 10 Ha
soiBoAe 6 anemenTa DD2.2
NPUCYTCTBYET CUrHAN NOru-
vyeckon 1, KOTOphIA 3anpe-
waeT paboTy AONOCAHUTENb-
HOro mynsTunnekcopa DD1.
OTOT XE CUrHan, UHeepTH-
Bosaunuﬁ aNeMeHTOM

D2.3, paspewaer paboty
MyneTunnekcopa D19 kom-
nboTEepa, Tak kak MWKpO-
npoueccop 8 3TOT MOMEHT
obpalaerca K namaTu, Npo-
rpammupyeMuii aewwdpa-
TOP aKTVBU3UPYET NUHWIO
BbiGopa NamATy, T. 8. Ha Bbi-
sone 6 ero UC DD15 nose-
NABTCA CUrHan C ypoBHEM
norvdeckoro 0. CknafbiBa-
fICb C BLIXOAHBIM CUFHANOM
HuU3Kkoro yposHa DD2.3 e
anemeHTe DD3.2, a 3ateMm U
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C aKTUMBHBIM (HKU3KUM) YPOB-
Hem curHana CAS B ane-
menTe DD3.4, curHan swibo-
pa namaTu ¢ gewwndpartopa
NnOCTYNAET Yepes3 pe3ucTop
R2 Ha BeiBOALI 15 MuKpoC-
xem O3Y. Takum ob6paszom
NPOW3BOAMUTCA aapecauus
MHUKPOCXEM OCHOBHOW na-
maTu. MNpu aT0M Ha BBIBOAE
8 DD3.3 npucytcTayeT cur-
Han noruydeckon 1, scnen-
CTBME HEro MWKPOCXEeMkl
N03Y He paboTtator.

K2k TOALKO Ha WwuHe an-
peca NOfIBUTCA KOA RYEHKK
naMaTH, NpuHagnexawmi
wHTepeany AOOOH — BFFFH,
Ha BbiBoae 6 UC DD2.2 yc-
TAHOBUTCH YpPOBEHb NOTU-
yeckoro 0, a Ha BuiBoge 8
aneMeHTa DD2.3 — noru-
yeckown 1. Tem cambiM By-
nert paspeweHa pabora no-
NONHUTENLHOrrO0 MYNbLTUN-
nekcopa DD1, a mynsTun-
nexcop D19 okaxeTcR Bhki-
Knio4eHHbiM, Teneps curHan
BbibOpa NamMATK ¢ BLIBOAA B
DD15 nporpaMmupyemMoro
newndparopa nocne cym-
MWUPOBAHUA C BbIXOAHbLIM
curHanom norudeckoro 0
anemMeHnTa DD2.2 n curHa-
nom CAS nepesepert ane-
meHnT DD3.3 B Hynesoe co-
crofinme (yporeHs O Ha ero
puipoAe B). Takum oGpasom
aAna pabotel BeiGupakrTca
MUWKPOCXEMBI AONONHUTE Nb-
HOW NamaTtu. Mo cxeme He-
TPYAHO ONPEemennuTL, 4TO B
3TOT MOMEHT Ha Bwisone 11
aneMenTa DD3.4 npucyTter-
BYeT CUMrHan noru4eckom 1,
noaToMy mukpocxembl O3Y
He paboTaioT.

B oTtnuyme oT MynbTUN-
nexcopa D19, k sbiBOgaM S,
11 v 14 pononHuUTENbLHOroO
mynbTunnexcepa DD 1 emec-
TO cTaplwux paspsaoe BLUA
nogeoaaTcsa Tpu 6uTa ¢ cuc-
TEMHOIro perucTpa (C BLIBO-
pos 4, 6, 8 DD8 nporpam-
Mupyemoro gewwdgparopa),
3HA4YeHUs KOTOpLIX Onpeae-
nalT HoMep Bbibupaemoi
crpaHuubl JO3Y. MNpu kom-
6uHauun 000 akTrBU3MPY-
€TCA HyneeBaa cTpaHuiua,
npu 001 — nepsan, a npu
111 — ceabman. Takum 06-
PasuM, Ana Toro 4Tobul BKAIO-
YATb B 3APECHOE NPOCTPaH-
CTBO NPCLECCOpa TY UK UHYIO
CTpaHuLy NaMaTh, AOCTATOY-
HO 33M1CATE B CACTEMHEW pe-
FTMCTP NPOrpamMmupyemMoro
Aewwdparopa 4Mcno, B Tpex
Mnapwux 6uTax KOTOPoro co-
LEPXUTCH HOMEP BbIOpaHHOI
cTpaHullel. Tako NpocToi
cnocob nepexknioyeHun aena-
ET BO3MOXHbIM NPOrpamMMHOe
praaneume CTRPaHUYHEIM

3v.

MNepsan v Haubonee o4e-
BuAHan BeIro4a OT UCNonNb-
3oBaHua OO3Y cocTouT B
TOM, 4TO B cpeae "PK-MAK-
CH" cTaHOBUTCA BO3IMOX-
HLIM MCNONbL30BaHWE 3NeK-
Tp(})unoro Avcra (RAM-guc-
Ka).

SNeKTPOHHLIW AWUCK —
ocobuiM 06pa3om oprasu-
sosanHaa obnactb OO3Y
KOMNBIOTEPA, B KOTOPOWN
pasaMeLlarTCs U XpPaHATCA
Hanbonee sBaxHoie NpPo-
rpammbl U yTUnuTel DOS64.
C "vouku 3pexus" DOS64,
SNEeKTPOHHLBIA AucK npea-
crasnfeT cobov Hakonwu-
Tenb Ha rubKOM MarHUTHOM
pucke ¢ umenem C:. C anek-
TPOHHBLIM AUCKOM BO3MOX-
Hbl TE XK€ Camble onepauuu,
470 W C OOBUHEIM FMubxruMm
MarHMTHbIM AuCKoM: ¢dop-
MarupOsaHue, TecTupoBa-
HWe, 3anUcb K 4TeHue ¢ali-
nos, UX yRaneHue 1 T. n.

NpevumywecTeo RAM-
OMCKa — B BLICOKOW CKOPOC-
TW o6meHa. Ecnu HeobBxoau-
Mblii nonb3aosatento ¢ann
pasmelLeH Ha 3NEKTPOHHOM
AWcKe, TO ero 3anyck Ceo-
OWTCA K NEPEeMEeLLeHnio ¢
RAM-pucka B O3Y u r:.'raé:Ty
no 3anaHHoMy agpecy. Boi-
Urpeill BO BPEMEHWU OYeBMn-
AEeH, BeAb TENEepb HET He-
06xoAMMOCTU UCKaTL AUC-
KeTYy G HYXHbiM dainom,
BCTABNATL B€ B AAUCKOBOA W
¥narte, noka daiin Gyner
cuuTaH. NpumeHeHune RAM-
AMCKa 3HAYMUTEILHO IKOHO-
MUT BpEMA NPWU onepaumnsx
Konuposaxua, ocobeHHO
ecnu y NoNbL30BaTeENs UmMe-
aTcA TONbKO oauvH HIMA.
Bce konupyembie daiins
MOXHO 3anucaTb Ha 3nek-
TPDOHHbLIW OAWCK, a 3aTeM
nepeHecT Wx oTTyna Ha
HoBylo AvcCKeTy. Mpu atom
oTnapaer HeobxoauMocCTs B
YTOMWTENEHOW MHOroxpar-
HOW nepecTaHOBKe OAWUCKOB,
XapaKkTepHOW ANa onepawui
KONWPOBaHWS C 0AHWUM OUC-
KOBOAOM.

HeoBXoammo OTMETUTD, YTO
sce neictana ¢ RAM-auckom
npoussoamT DOS64, Kopae! Ko-
T%poﬁ onybnukosaHbl B Tabn.
15 (cm. “Paauno”, 1994,
Ne 12). B Hee, Hapaay cC
aopaiBepoMm obcnyxuea-
Hua HMCMAO, sknwo4YeH wn
ApanBeEp 3NEeKTPOHHOro
Aucka. 3170 o4eHb YyAOBHO
ANA nonb3oeaTtena, Tak
kaxk npv pabote ¢ DOS64
AOCTATO4HO YKa3aTk NOru-
Yeckoe UMA Hakonurtens, a
panee oOnNepauyuoHHan
CUCTEeMa CamMa Onpenenur,
kakum o6pasom 1 aTkyaa
cneayeT CH4WTaTh UnNu 3a-
nucaTtk ¢ain. B HacToa-
wee spems ana "PK-MAK-
CWh" ¢ RAM-auckom agan-
TUpPOBaHb! YXE HEKOTOpPLIe
nonynapHule NPorpamMMmebl,
CEenu HUxX — AucKoablit AC-
CEMBNEP u s3sIK npctrspam-
muposaHun Cu. PaapabaTei-
BAeTCA W HOBOE, OpWUru-
HanbHOEe nNpPOrpamMMmHoe
obecneyeHue. Haneemcs,
4TO B 3TOI paboTe Ham no-
MOrYT HUTaTENM XypHana
“Panuo”.

(Mpogonxexune cnegyer)

BCE
O “PAANO-86PK”

Okosnio AEBATM NET na3apl, B anpensLckomMm HoMepe
XypHana 3a 1986 r., navanact nybnukauwsi onmuca-
nus pagnomnoburensckoro komnsiorepa “Paamo-
86PK". 3a npotenumie ¢ Tou nopbl rofbt €ro rnosTo-
puvnn Teicsi' paguomobuTtene, mHorie cobpani ero
MoAMDUKALIN, BBINYLLUEHHbIE TPOMBILLACHHOCTHIO B
Buae HaboOpPOB-KOHCTPYKTOPOB.

Mucema € BonpocamMu No CcOOPKE ©u HANAXMBAHNK
KOMIbLIOTEPA, €ro nNporpamMmMHomy o6ecrnevenmio npm-
XOANT B pEHAKLUNO 1 cerogis. Hepeaxko wiarareny cnpa-
LwMBaioT, ObIAK M B XXYpPHANE NyOKaLiiam Ha Ty Wil MHyio
TEMY, CBA3AHHDIC C ITHM KOMITLIOTEPOM, rAe HanTy Ao-
NONHUTENIBHBLIC MAaTEPUasbl, COOBILEeHHst O HETOMHOCTSX
1 oumbKax (4TO rpexa rautb - CIYy4aeTes W 1akoe), rnpo-
CAT AaTL B XYPHANE YKA3ATENk CTATEH N0 KOMNLIOTEDY,
noaoGHLIF ONYONNKOBAHHOMY B OQUHHALLATOM HOMEPE
xyprana 3a 1989 r.

Vs mapeTpeny noxenaHvusiM qnurarenei, mbl nome-
waem ykasaresib BCcex marepunanos, onyO0AankKoBsai-
Hbix 1o “Pagno-86PK" 3a nepuon ¢ 1986 no 1994 rr.
Lns obneryeHisi nonbL30BaHWSI YKasarenem cratbi
pasHeceHs! No vYeTbipemM pasgenam. [10 Kaxpaon n3
HUX yKa3aMbi rof, HOMEP W cTpannuua 6 XypHane, rae
oHa onyGnukosaHa. 34eck Xe fambl HOMEPa XypHa-
/108, B KOTOPbLIX MNOMEWECHBI AOMNOAHNTENLHLIC MarTe-
puani (OTBETHI HaA BONPOCLI, KOHCYnLTaumu, coob-
ULEHIST O HETOYHOCTSX M T.11.).

O CAMOM KOMIMbIOTEPE...

aslgiecorianwblﬁ paguoniobuTensckuii komnbloTep "Pagvo-

A. Nopwkoe, I'. 3enenko, 0. O3epos, C. Monos.
ApxuTekTypa KoMneloTepa. — 86-4-24,
Lleur_‘:gaﬂbnmn npoueccop MUKpokomnetoTepa. — 86-5-31;

86-12-

Knasuarypa. Bnok nutanus. Oerann. — 86-6-26; 86-12-
19; 87-8-57; 88-9-63; 89-2-78.

Knasuwatypa “3nexktponuka MC7007" & "Paguo-B6PK".
B. ®ponkvH, A. Makapos. — 91-12-40.

Yeprexu neyartHeix nnat, — 86-6 (2 — 3-a C. BKN.).

Hananka. — 86-7-26; 86-12-19.

MporpammHoe obecneyeHue. HavansHan dasa paboter MO-
HUTOPA. Beoa AUPEKTUB W aHanua pesynbTaToB. JupexkTu-
8bl PaboTbl C NaMATeD. AUPEKTUBLI 3anycka 1 0TNaaKu Npo-
rpamm. [upexTuBbl BBOAA-BbIBORA. CTangapTHbie noanpo-
rpammel, — 86-8-23,

"Paguo” o "Papuo-86PK". A, lykbaHos. — B6-10-32; 87-
1-32; 88-9-63.

Ewe o Hanagke "Papuno-86PK". A. Nopwkor, . 3enex-
ko, KO. Ozepos. — B8-7-29; 89-4-36.
ac ?n;asﬂew' KPSBOBI75. A. Donrwia. — 87-5-22; 87-8-33;

Ewe pa3 0 3ameHe Mukpocxem B "Paauno-86PK". A. Cep-
rees. — 87-6-34.

O zamene mukpocxemel K565PY3. — 89-2-78; 92-2-3-71.

Hoebie 0603Ha4YeHUA MUKPOCXEM MUKPCONPOUECCOPHOro
Komnnekta KP580. — 88-9-63,

Bnok nutanua komnbloTepa "Paawo-86PK". A. Kpbinos., —
86-11-26; 86-12-17.

Brok nutaHus ong "Paguo-86PK". C. Buprokos. —90-7-58.

YcosepweHcTeoBaHue 6noka nutanua ans "Paauvo-86PK".
A. Ceprees. — 92-4-16.

CnpasoyHble Tabnuubl ana nons3csarens “"Paguo-86PK".

CucTtema v kKoasl KoMaHg, MukponpoLlieccopa KP580MKB0A,
KOAbE CUMBONOB, KOMaHAbL! YCNOBHOM Nepeaaqu ynpaenexus,

* Nepewie Ase undpel 0603HAYAIOT roa, BTOPLIE — MECAL, TPeTLH
— CTPaHuuy (HaYano craTbu).
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MUKPONMPOLLECCOPHAA TEXHUKA

nepeso WecTHaquaTUPUHHBIX YMCen B AecATUYHbie. — B87-
5(2 v 3-9 c. BKN.).
oanporpammel MOHWUTOPA, gnfaanmoume KOAb!, pac-
npeneneHre aapecos h ap. — 2 1 3-8 C. BKA.
nosblmeHue HZUJ,B)KHOCTM paboTbl "Panvo-86PK" (nop6op-

K&, 3?r'f| i 0
Ccaniunm II H H . Fpuropses. — 90-3-66; 90-4-
74; 90-6-68; 90-7-62; 90- B 84; 91-2-82,

...l PACLLUMPEHWW ErO BO3MOXHOCTEM

N3Y ana BEWMCUKA. C. Monos. — 87-3-32; 88-9-63.
Aunamuueckoe nutadue N3Y. A, Ceprees. — 87-12-26.
(2)2350.11& AaHHbIX C MarHuTHoW nexTtel. A, fQonrui, — 87-
Komnbiorep v mMarHutodoH. — 88-4-30.
"Panuo-86PK" — nporpammatop MN3Y. A. JlykesHoB
Borpau. — 87-8-21; 87-9-24; 88-2-24; 90-4-92; 905’!2
11ngwuap. KP580BUS53 B "F’a.auo 86PK". W. Kpbmosa —87-

O nepenocumocTu nporpamM. fi. Fopwkos, I'. 3enex-
Ko. — 88-5-29.

O nepemMeuieHUK NPOrpaMmM B MawmHHbIX kogax. M. Wre-
¢aH. — 89-3-51.

“Panmno-86PK"...

..nevartn. I, Seneuxo, A. Nopwkoe. — 89-5-44; 89-11-

41: 90-5- 72.

... TepMuHan nepenayn gaxkbix. . Ueavos, — 89-5-45.

Kontponnep nocne.uoeatenbﬁoro uHTepdeiica. A. Aon-
rui. — 89-6-38; 89-7-52; 90-2-53.

VHMBB é)CElanhM umeptbem: Aans "CONSUL". B. Cyrousa-
KO, —

al\é’u%< Oliilé'l — "Panvo-86PK". I'. Benerko, 4. Nopwkos.
MNpeoGpasoearens MHTepmemca A. Donruit. — 90-6-32.

OGpaGoTka (aitnos “Panno-86PK" Ha koMnbloTEpax Apy-
rux Tunos. A. onruu — 90-7-36.
PK + PC = ... A, Bonrnii. — 90-10-47; 90-11-50,

"Panuo-BBPK“ . — 6ea npobnem. B. I'Iyamcoa B. Tapa-
ceHko. B. PbiHkoB. — 91-1-38.

AononkutensHbiid aewwdpartop 8 "Panno-86PK". U. Kpbi-
nopa. — 91-3- 42,

HoBuiiA 3HakoreHepaTop Ans "Pa.uno 86PK". 0. UrHaTees.
— 91-7-46; 91-8-44; 92-4-60; 92-6-59.

g?h?onggx 8 “Paamo-86PK". M OBe4kuH, 0. Kpsinos.

MporpaMmHoe U3MeHeHue Braa Kypcopa B “Panuo-86PK".
A. Mawkayckac. — 92-4-17.

MarpuuyHbii n HHTe ana "Paawo-86PK". 1.1 Menyxos-
ckuu. — 92-5-23; -24; 93-1-45; 93-7-4

ConpaxeHve nxowcmxa ¢ “Panvo-86PK". A
maHoe. — 92-12-16.

Camoaan /CK nDOFDBMM Ha "Papuo-86PK". B. YepHbuiwes,
—92-12-18; 93-11-43.

Ewe pa3s O camo3anycke nporpamM Ha "Paguo-86PK". B.
YepHbiwes. — 94-1-25.

occTaHoBneHue ucnopueHHbix ¢awnos. B. 3avwepa-
weunu. — 92-12-19.

Koutponn f Hakonurens Ha rubKux MarHUTHbIX AUCKax ANA
“Panuo-8B6PK". E. Ce.qon . MarBees. —93-1-13; 93-2-16.

AOC ana "Panvo-86PK". E Cenon,A Marseesn. — 93-3-14.

Pabota ¢ DOS2.9 Ha xomnbioTEpE "Panuno-86PK". A, Mar-
Bees, E. Cengon. — 93- 12-18

gorpammawp N3V ana "Pagno-86PK". KO. Bnacos, —
11; 93-10-19; 93-11-18.

"Pap,no-asPK" pasBuTue, nezpcnexmau. E. Cepos, A.
Marsees. Beegenve, — 94-3 MNporpamMupyemMsiii ae-
wudparop. — 94-4-18. Cuctemuein MOHUTOP, — 94-5-186.
MoaknoyeHue ngo aMMupyemoro Aelumdparopa K KOMNbIo-
Tepy. — 94-8-2 OHTpONNEP npepuesaa-m POrpaMMHo
ynpaensiemblii TypGopexum, — 94-9-16. nporpaMMHoe obec-
nevYeHne NperpamMMupyemoro nemnd:&aro a. — 94-10-14.
KongurypupoBaHue KoMnbioTe AKCH", —94-12-20.
AononuurensHoe O3Y B "PK-MAKCU". — 95-1. @opmaru-
posaHve RAM aucka B "PK-MAKCK". OopaBoTtka nporpam-
Mupyemoro aewndgpartopa. — 95-3.

O CUCTEMHOM NPOrPAMMHOM OBECIEHEHUM...

BEVICUK ans "Paana-86PK", A. Bonrwit, — 87-1-31; 87-8-57.

Y70 TaKOe KOHTPONbHaRA cymma? — 88-7-33.

PEOAKTOP n ACCEMEJIEP nna “Papuwo-86PK". B. Bap-
yykon, I'. 3eneHko, E. ®anees. — 87-7-22; 87-10-23,

ﬂgorﬁ)amma moaudukatop. B. Bapuykos, E. daneeB. —

A. Wamcpax-
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SSEEﬁgMK -CEPBUC pna "Paguo-86PK". B. Hayrapoe. —

2
BEVCUK "MUKPOH". B. Bapuykos, E. ®agees. — 88-8-
37. 2 n 3-9 C. BKn
Ocropoxmo BEVICUK "MUKPOH"! — 90-4-44,
g orpamma o6patoTku TekcTos Ha BEVCUKE. A. MekuH.
‘Eamma "BEVICUK-MOUCK", K0, ConHues. — 91- 3-40
3ACCEMBIJIEP ans "Panuo-86PK". B. Bapuykos, E.
lbaneea — 88-3- 27; 89-4-36. g
JJ,HSACCEMEJ‘IEPnnn “Panno-86PK", éBoaBpaw.aﬂcuKHa-
neqaraunowlz . Camapun. — 94-1-2
*OT. 7 "Papvo-86PK". I'. Wredan. — 88-9-22,
azﬂ%SEgﬁgLuAlOLuMIﬁ 3ArPY34YUK. AO. NyKkbaHoB. — 88-3-
ACCEMBEP: KpaTKHH xgpc ana HauyuHawwux. F. Wre-
¢dan. — 88-11-17; 88-12
ACCEMBJIEP: ocuoau NPOrpaMMUpOBaKUA UV Nepesie
npaktuyeckue waru. I. Wredan. — 89-1-33; 89-2-32,
8 égCEMEJ‘IEP HOBbI€ BO3MOXHOCTH. C. Cmupuoa — 95
Mporpamma DATA-TpchnHTop A. Dmutpues, 0. Urna-
T MDOS Ana £Paano-86PK". o.n 89-94-46;
ana "Paguo- ¥ YKbAHOB., —
89-10-42; 90-2-53.
ﬂ.pamaep CKOHHOro uHrepdeiica ana "Panvo-86PK".
UWivedpan. — 90-3-38.
Opraiuaaumn "OKOH" B nporpammax Ha BEWMCUKE. T,
Wiredan. — 90-4-40.
SkpaHHLIii reHepatop BEST ana uxtepnpetatopa BASIC
"MWKPOH". A. Copokuu. — 90-9-34,
l‘lporpamma "DUMPCOR". B. AxuH us — 91-2-49.
Urak, cHosa "DUMPCOR", — 92-7-
Onsts DUMPCOR... — 94-1-22.
rlglg.:eM nepememaemue nporpamMmel. E. EpemuH, — 91-

Pepakrop tekctoe "MUKPOH", B. Bapuykos, E. @ape-
eB. — 92-1-32; 92-2-3-28,
éo nporgamma npeoﬁpaaoaanun Tekctos, A. MNomowno, —

Pepakrop tekcros "WEL". C. CMupHoB. — 92-8-18; 92-9-24.
Konuposarue akpaHHoii o6nactv. M, OBeuYkuH, — 92-9-27.
92335':( B nporpammax Ha a3vike BEMCUK. A. BeceguH. —
nporpamma ROMMONITOR. A. NonoeBkuH. — 92-12-15.

Nporpamma "CXATUE". KO. Bnacos. — 93-8-16.

. W NPUKNALHOM

KomnbloTepHble M?hl A. Aonrnn

Mepexsatyvk. — 8

MuTtoH, — 87-2-2

“Oxota Ha nuc", — 87 3-30.

Urpaem B “Pannu”. A, NMexkun, KO. Connyes. — 88-5-27;
88-6-26; 89-4-36.

I;;yztor‘;:oamma 'Mopae-TpEHaxep . UBaHoB. — 87-10-21.

@4HbIl kanesgaps". A, Copoxuu — B87-12-28.

MNporpamMMHbin cCUHTE3aTOpP peuur ana "Paawuo-86PK". A.
Anppess. — 87-12-27; 88-2-29.

'&aﬁngiaepi(" + nporpamma = MynsTuMeTp. A. flonrui.

Komntélngp gomoraer HacTpoMTe Tenesuaop. A. Copo-
KWUH, — 88-7-

Mgsbrxanbuan cucrema ana "Paano-86PK". A. AHppees.
— 10-25; 89-4-36.

Tenetann na "Panuo-86PK". M. Maenos, I'. KACbMUHUH.
— 88-10-17; 88-11-16; 90-4-91.

AHanua nuHelHbIX aNeKTPUHECKUX Lueneil Ha "Paano-86PK".
A. Bonrwii. — 89-2-36; 89-3-47; 89-4-35; 92-1-73.

3HEKT£)OHHHH C&KGDBTapb KOPOTKOBONHOBMKA, B. Cyroua-
Ko. — 89-5-31; 89-6-24; 90-1-77.

MyabiKanbHbIi genaxrop ans komnetotepa "Panvo-86PK",
A. CopokuH. — 89-8-38

uumgoauﬁ 3IMU ¢ "Paauo-86PK". U. MuxaiineHko. —

89-10-72; 89-11-70; 90-9-76.
Komnstotep aepne'r TPaH3uCTopel. A. Ceprees.—-90-3-42.
g, ;E!a%%oﬁsr’s npuHuMaeT “mopaaHky”. A. Qonrui. — 90-

Coprtvpoeka Ha "Paauo-86PK". M. OBe4YKuH. —91 -3-44,

"Paawno-86PK" — ceetoamHammyeckan yctaroska. B, Mu-
weHko, — 91-4-66.

Cgongomsneuue onpepennet KoMnbiotep. A. JFILICUKOB.

"g%anuo -86PK" — noruyeckuii avanvaartop. H. Muxainos.



“PAONO” — HAHYUHAKOLLUM

PAANWOMETPOHOM

. HEHAEB, r. Kypck

Cuuraercsi BpeAHON NPUBLINKON Npu obyqeHun nrpe Ha My3bl-
KaslbHbIX MHCTPYMEHTaX OTCTYKMBATb HOMOW PUTM UCHOAHEHUNS
menoun. N36asuthcsi OT 3TOU NPUBBLIYKA Wilv Npeaynpennts ee
NMOMOXET METPOHOM, “BbICTYKNBAIOWIMIA" PUTM 3BYKOBbIMY LI[EIIH-
kamu. Ero MOXHO UCIIO/Ib30BaTE TAKXe 1Py HACTPOWNKE MY3bl-
KANBHOTO MHCTDVMEHTA WK BO BDEeMS DeneTuLing camonesTensb-

Ha ctpanvyax xypHana "Paawo”
YXe NPUBOANAKMCH ONUCaNKUA METPOo-
HOMOB, BbLINONHEHHLIX NMbo B BUAe
npuctasky Kk aGOHEHTCKOMY rPOMKO-
rogoputenio [1], nubo kak aBTOHOM-
HOE YCTPOWCTBO CO 3BYKOBLIM U3Ny-
qarenem [2). OrnnuurensHan ocobex-
HOCTb NpeAnaraemoro yeTpoucresa —
BOIMOXHOCTbL paboTaTb ¢ NOOGLIM
paavopelaTensHbiM NPUEeMHUKOM,
uMelowuMm auanazod CB wau OB,

Bxoa anementa DD1.3 — uepes ukK-
Terpupylowyio uenoyky R7C3, koro-
pas ob6ecneyMBaeT 3aQepPXKy UMNyb-
COB NpuMepHo Ha 1 Mc (anarpamma
2). B peaynbTaTte Ha BbIXOAE 3NEMEH-
ta DD1.3 Gyayr noaBnatbea MMNynb-
Cbi, Cnajl KOTOPLIX OKaxeTcn 3anep-
KaHHBLIM Ha 2TO Bpems (aAuarpamma
3), a Ha puixope anemewta DD1.4
CchOPMUPYIOTCH UMNYNBLCHI, NOXAa3aH-
Hule Ha Agnarpamme 4,
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Grnaropaps cBaA3w No paguoyacroTe,
310 noasonseT o6onTuch 6ea coeamn-
HWTENbHLIX NMPOBOAOB M HEe Tpebyer
Kakon-nmbo nopaboTku panvonpuem-
HUMKA.

OcuoBa papgmomeTpoHoma (puc. 1)
— HU3KOYACTOTHLIA FEHEparop nps-
MOYIrONbHLIX UMMYNLCOB C Pperynupye-
MOIA 4acTOTO cnenosaHusi, BuiNON-
HEeHHLIN na anementax DD1.1 wm
DD1.2. Ha anementax DD1.3, DD1.4
cobpaH (hopMUPOBATENbE KOPOTKUX
WUMNYNLCOR, a Ha TpauaucTope VI1 —
resepartop PY.

PaGoTy ycTpoicTBa nonesaHo pac-
CMOTpEeTL B conpopoXpoeHww awna-
rpaMm, NPUBEAEHHLIX HA pUC. 2 1 OT-
paxawoumx hopmy curianon o oTMe-
HE8HHLIX Ha CXeme uUenax. HM!‘Iyﬂbel
C puixona redepartopa (auarpamma l)
NOCTYNAIOT Ha OAWH W3 BXOL0B 3ne-
MenTa DD1.4 HenocpenCTBEHHO, a Ha

Mockoneky resepartop PY nuraer-
ca oT anemenTa DD1.4, To on Gyner
paboTath NOCTOAHHO U NWLIL HA KO-
POTKOE BpeMs OTKNIOYATbCA C 4acTo-
TOW, 3anaBaGMOi reHepaTopoM MUM-
nynscos. Cnaboe anekTpoMarHuTHoe
none, cCo3nasaeMoe KaTylluKoW reHe-
patopa PY, BocnpuHumMaeTcsi TONbKO
pPaguonpUeMHUKOM, PacnooXeHHbLIM
Ha paccTosHUK [0 HECKONLKUX AecnT-
KOB CAHTUMETPOB OT YCTPOWCTBA.

Takoii pexum paboTul paguomMerT-
poHoma sbibpaH ucxona w3 cnegy-
owmrx coobpaxeHuii. Kak npasuno,
nonasnsouee GOnbLLIMHCTBO pa-
AVONPUEMHUKOB CHabGXeHo cucTe-
mon APY (aBTtomaTtuueckan perynu-
pOBKa yCuneHus), Kotopan cpearu-
PYeT Ha MNpPakTU4EeCKWM NOCTOAHHO
U3anyyaeMblil cUruan pajMoMeTpo-
HOMa kKak Ha HaubGonee MOUIHLIA ©
YMEHbLWWT YCUNeHUe paguonpuem-
HUWKa. A aTo, B CBOIO o4epenb, No-
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“PAONO" — HAHYUHAIOLWLNM

3BONUT WCKNIOYUTb BO3IMOXHOE
BNAUAHME BEUlATeNnbHBIX CTaHUWU
WNK NOMEX, UMEIOILUXCA Ha 3TOM
yyacTke avanasoHa. Kopotkoe xe
oTknw4YeHue rexwepartopa PY pa-
AMOMETPOHOMAa BOCNPUHWUMAETCH
pPaguoOnNPUEeMHUKOM KakK UMNYNbC-
HLIW CUrHan, Ha KOTOPbIKW CUCTEMA
APY He ycneBaeT oTpearvwpoBaTb,
¥ BOCNPOW3BOANTCH FPOMKOroBO-
pwuTeneM B BMAE WeNnyka.

Ana yckopeHusi NepeknioyMeHus
anemexToB DD1.3, DD1.4 vt ymeHb-
WEeHUN NPOXOANUNX HEPE3 HUX
CKBO3HbLIX TOKOB pBeaAeHa NONOXW-
Tenonan obpatHan CBA3b BkOYE-
HueMm peauctopos R4, R5. B npuH-
UMNe, X MOXHO WMCKNIOHUTb, HO
yBenuuutcn notpebnaembiii yCT-
POMCTBOM TOK Ha HECKOMbKC AeCH=
ThiX AONEWA MUANUamMnepa.

Npu nopnbope netane BMECTO
Tpanauctopa KMN3036 MoxHO ucnons-
sopatb KMN303A; koHpexcarop C1 —
K73, MBEM; C2 — K50-6, K52, K53;
ocTanbHblie KoHAeHcaTops — KM,
KAC, KO, KT, npuuem C5 gonxeH
GuiTi: ¢ TKE He xyxe M1500. Karyw-
ka L1 HamMOTaHa Ha CTEpPXHE ANUHONA
60...70 u anameTpom 8 MM w3 dep-
pwuta 400HH w copepxut 50 BUTKOB
nposoga N3B-2 0,2 c otsoaom ot 10-
ro BUTKA, CHUTAs OT HUXHEro NO Cxe-
me Buieona. Peauctop R2 — CIM, CN-
4, CNO, ocranbHuie — MJT. Beiknio-
yatens SA1 — MN2K, MT1. UcTouHmk
nutanun — Gartapea "Kpona", “Ko-
pyra”, 70-0,125, norpebnsemblia OT
Hee Tok cocraenseTt 1...3 MA,

Detann paguoMeTpoHOMa, Kpome
WUCTOMHWKA NUTAHUA, PAa3MELLaloT Ha
OQHOW cTopoHe nnaTtol (puc. 3) w3
DBYCTOPOHHEro $onsrupoBaHHOro
CTEKNOTEKCTONUTA MNU reTuHakca.
Bropas ctopoHa ucnonsL3yercs Kak
akpaH (noa katywkoi L1 donbry yaa-
NAIOT) U coeauHaeTcs ¢ obuim npo-
BOAOM.

Hanaxusanue paavoMeTpoHoma
CBOOMUTCS K YCTaHOBKE HaCTOThl reHe-
patopa PY, guana3oHa perynmpoBku
YACTOThl UMNYNLCHOrO reHepaTopa u
rpagyvpoBKe ero wkanbi. Ans 3roro
Hano BuibpaTh y4acTOK AManasoHa
(npumepHo 1 My — 300 m), ceoboa-
HBIM OT MOWHEIX PAANOBELLATENbHEIX
cTaHuuil, u noaGopoM KOHAeHcaTo-
pa C5 nactpouth redepatop PY Ha
3Ty HacToTy.

Awana3on pPerynvpoBKKM 4actoThl
UMNYNLCHOrO FrEHEPaTopa MOXHO U3-
menatL noabopom kowaeHcatopa C1.

Ecnu pewuntecs UcnonL30eaTk pa-
AVMOMETPOHOM Ha gwanalocHe AB,
npuaeTca yBenuynTb 4YWCno BUTKCB
KaTywku L1 npumepHO BueTeepo, co-
OTBETCTBEHHO U3MEHWB MECTO OTBO-
L@ OT KaTyLuKu.

NUTEPATYPA
1. Heuaes WU. 3nekTPOHHLIA MET-
poHoM. — Paguo, 1992, Ne 2-3, ¢. 62.
2. UBaHoB A. KapMaHHbI# mMeTpo-
HoMm. — Paauo, 1993, Ne 3, c. 36.
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Bopuc CTEIMNAHOB, RU3AX

Cpean MHOrux HanpasneHui COBPEMEHHOIo pPanuomobuTen-
CTBa €CTh HECKOJIbKO HEINOCHEACTBEHHO CBA38HHBIX C CAMUM 110-
Hsatnem PAOVO. Cpean Hux — mobutenusckasn paguocssidb Ha
KOPOTKUX BOJIHAX. B Haum amn BO BCEM MUPE el NMocBsialoT
CBOW LOCYI HECKOJILKO MUMMOHOB YE/IOBEK. Tak yX Nnosiy4unocs,
YTO N0 YUCNY MOBUTENLCKNX pagunocTanumi B nepecyeTe Ha AyLly
Hacenemus Hata crpaHa HaxoanTest 4aneko He Ha NepBOM MEcC-
re. MpuynHbl TOMYy — B MHaleM HEeAaNeKoM rpouioM. 3aHsTus
JHOBUTCNLCKON Pannocsndbio Gbimv NpPpakTuiecku 3arnpeuieib
MHOI M TRynnNnam rpaxanad (BoeHHocyxaumm, pabortiukam 060-
POHHBLIX NPEANPUITUN N T.4.), HY a TeM, KoMy 310 (PpopmMasibLHO
He 3anpeLyanoch, NOAyYnThH PaspeLtenne Ha aKCryarTaumio J1o-
OuTenbCKoW pannocraumy Obinio HENPOCTO KU3-3a Pas/INtbiX
npenoHos Giopokparnieckoro Toska. Cerofitisi 3To BCE B 110~
LLOM W, WLST HABCTPEUY MOXENAHUSIM YNTaTeNed, pedakuus pe-
wmna onyonukoBaTth UMK CTATEN, KOTOPLIE MTOMOr/n Bl M 10-
3HaTb OCHOBLI MOBUTENLCKON PAANOCESI3N.

NIOBUTENBCKASI PAOUOCBA3b
— YTO XE 370 TAKOE ?

OHa Ha yAvBNEHWE MHOrorpaHHa, u
KaXAbli, KTO pewun NOCBATATL €1 CBOWN
nocyr (Takvx paguonioburenein Haabl-
BaKT KOPOTKOBONHOBMKAMU), HAXOOUT
nns cebs 4TO-TO NpUBNEKaTensHoe.

KOMy-TO HpaBuTCA POMAHTUKE Aalb-
HUX NYTELECTEUA — BEAb KOPOTKOBON -
HOBWKM, HE BbIXOAA W3 CBOEIl KBapTU-
pbl, 32 OAMH BEYep MOryT COBEPLUUTL
“kpyroceeTky”, “nobuiae” y ¢ce0MX KON-
ner NO yBNEYEHWID Ha BCEX KOHTUHEH-
Tax. Bnpouem, cpean KOPOTKOBONHO-
BMKOB HEMano W Tex, KTC CoBepluaeT
peansHbIE NYTEWEeCTBUA, B KOTOPbIe
GepyT ¢ coboit pagnocTaHummn. Kopor-
KOBONHOBWKW nobuiBanu u Ha Cesep-
HOM NONKCE, U Ha BLICOYANILMX BEp-
WHHaX MMUPA, W Ha 3K30TUYECKNX OCT-
poBax.

Bac paayer wenoeeyeckoe obuweHue,
KoTopoe CeHT-3K31oNnepu HaabiBan oc-
HOBHOW UEHHOCTbIO Hawero 6uiTua?
Torna KOPOTKME BONHBI — 3TO MMEHHO
TO, 4TO Bam HYXHO! Bbl MOXeTe 3anpo-
CTO NOroBopPUThL B 3dupe v ¢ Npeau-
AEHTOM WUNU KOPONEM UHOCTPAHHONM
AEPXaBbl (ECTb W CPEAW HUX P3AVONIO-
6utenu |), C KOCMOHABTOM WNKU NPOCTO
C KOPOTKOBONHOBUKOM, NPOXWBAIOWMM
Ha Maparackape unu 8 CLUA, B AscTpa-
A Uk ANoHUw,

EcTb B N1106MTENLCKON PafUOCBA3N U
ocobblih a3apT KONNEKUMOHUPOBaHUR —
“oxoTa" 3a CBR3IAMK CO CTpaHamu, rae
NoN4TW HET paauontobuTenei, U BONHU-
TENbHOE OXWAAHWE NOATEEPKAEHWUR
npoeefeHHol paguocenasu. KecTatu, Ko-
POTKOBONHOBMKU HEPEAKO CTAHOBATCA
1 KONNEKUMOHEPAMU NOYTOBLIX MapOK,
3axknaabisan OCHOBbI CBOEM KONNEKUMKM
13 MapoK C KOHBEPTOB, B KOTOPLIX ANA
HEro NPULLNK NOATBEPXAAUME YyCTa-
HOBMEHHYIO PAAWOCBA3L KAPTOMKU-KBK-
TaHuWK OT KONNer M3 Apyrux CTpaH.

Hy U, KOHEYHO, HENbL3n HE CKA3aTh U
0 paaMoCcnopTe C ero HenoBTOPWUMbL-
Ml aMoumnaMn., KOPOTKOBONHOBUKMW
NPOBOAAT PAa3NUNHLIE COPEBHOBAHWA,
BO BPEMA KOTOPbLIX OHW COCTA3AIOTCA U
8 YMEHWWU NPOBECTU MAaKCUMYM CBR3EN
3a onpegeneHHoe BPeMA, U B YyMEHUW

B YCNOBUAX CUNIbHEWLLUMX 3(PUPHBLIX NO-
MEX HAWTW 11IYXHONO KOpPPecnoHaeKTa
WM YCTAHOBUTL C HWM CBA3L.

UTak, Bbl yXe 3auHTPUroBaHsl U pe-
WKNK 3aHATLCA KOPOTKOBONHOBLIM pa-
avonioburenscTooM. ECTecTBeHHO,
BO3HuKaer nonpoc: "C yero Havyath?".
CHavana Hano HEMHOrO “"noakosaTben”
B TEOPWKM. 3BYHYMT, KOHEYHO, 3TO CKy4-
HOBATO, HO BEAL HE 3HAA NPAaBUN ynns-
HOro ABUXEHWUA, MOXHO NONacTs 1 NOA
MaLluHy...

JNIOBUTENBCKUE AUANASOHDI

MexayHapoaHbiMKu COTNAWeHWAMK ANA
noBUTENLCKOW CBR3WM Ha KOPOTKWUX BON-
Hax BelAeNeHbl AEBATH NONOC 4acToT,
MHa4Ye Ha3biBaeMbix NbUTenLCKKUMIK Ana-
nazoHamu. ECTb euwe n NOACCH HacToT,
BuleneHHsle ana NobUTeNsCKOW paauo-
CBS3W Ha YNbTPAKOPOTKUX BONHAX, HO HA
NepeoM atane Mol Bynem roBoputs TORb-
k0 0 KB. Ona kparkocTtu noburensckue
AMana3oHbl NPUHATO HA3bIBaTL NO NPu-
MEPHON ANUHE BONHBLI MAW NO HUXHEN
4acToTe COOTBETCTBYIOWEro aAvanai3oHa
(okpyrnas ac neyx aHayawmx uudp). Bor
aTW Ananaa3oHul (Haleawwe "B MeTtpax”,
“B Merarepuax” 1 nonoca 4acTtoT faHHOo-
ro guanasowHa):

160 metpos — 1,8 MMy —  1830...1930 iy,
80 metpop — 3.5 Mfu—  3500...3650 klu,
40 metpoe — 7 MMy — 7000...71000 xly,
30 metpon — 10 My — 10100...10150 kT,
20 metpoe — 14 My — 14000...14350 klu,
17 metpos — 18 MMy — 18068...18168 klu,
15 meTpos — 21 MMy — 21000...21450 kluy,
12 merpos — 24 MMy — 24890...24990 kly,
10 merpos — 28 MMy — 28000...29700 klMu.

BHyTpM kaxnoro U3 anana3cHoR ecTb
elle noNONHMTeNbHOE UX AeneHue no Bu-
nam paboThl: HUXHKME NO YacToTe yyacr-
KU BCeraa ovteoanaTt ann paboTbl TONLKO
Tenerpadom, pepxkne — ans padboTel Kak
TenedoHOM, TaK U CNELMan3npoBaHHbl-
MU BUAAMU M3nyyenun. K ux uucny oTHo-
cAT nburensckyio paavocsnss Gykeone-
yatasueM (Tenetann), undpooasn paguo-
CBA3b (C WCNONL30BAHWEM KOMMNbLIOTE-
poB), hakCHUMUNBLHYIO CBA3L 1 NIOGUTENL-
cXOe TenesuaeHnwe ¢ MeaNeHHon paa-
BEPTKOW. A Bbl, HABEPHOE, AyMank, 4TO



“PAONO” — HAHUHAIOWIUM

KOPOTKOBONHOBUKM TONLKO “CTy4ar Ha
KMoye v Kkpuuart B Mukpogon”? Ho u ato
euje He BCE — BCTb, HAaNPUMEpP, paauo-
CBA3b YEPEe3 WUCKYCTBEHHLIE CNYTHWMKKU
3emnu (Npasna, 8 ocHoBHOM Ha YKB ana-
na3oHax).

Nobutenbckme ananaaonb bonee nnm
MEHee paBHOMEpHO “Bpeaalb” npakTv-
4Yecku BO BCK MONOCY 4acToT, KOTOpyK
NPUHATO HA3LIBATL KOPOTKUMW BONHAMMK.
Bonee Toro, aunanaaoH 160 meTpos (KUnun
1,8 Ml u), cTporo rogopa, OTHOCAT K
“MPOMEXYTOYHEIM BONHaM”", HO KOPOTKO-
BONHOBUKM NSl KPATKOCTH W NPOCTOTHI
ero He BLIAGNAIOT ¥ roopaT O AesnTn KB
AvanasoHax. Xapakrep pacnpocTpateHun
PapuoBonH, WK, Kak ropopar, ux npo-
XOXAeHWe ANA BCex ITuX AuanasoHos,
CYUleCTBEeHHbIM 06pa3aoM pasnuyaeTcs.
370 paeTt BO3MOXHOCTL NPAKTUUECKH
Bceraa suibpaTts oNTUMANLHLIR AKANA30H
ANA YCTAHOBNEGHWUA CBAR3CH C HYXHBLIM KOP-
PECNOHAEHTOM.

Jeno B TOM, HTO Ha KaxaoM 13 auana-
30HOB NPOXOXAEHWUE CYLIECTBEHHbIM 06-
PA30M 3aBUCKUT OT BPEMEHW CYTOK W OT
BpeMenn ropa. 3rta 3asBMcuMOCTb CBA3a-
Ha, B OCHOBHOM, C UAMEHEHWEM CCNHEeY-
HOIA aKTUBHOCTK, KOTOPAaRA, Kak U3BECTHO,
NOMWMO O4CBUAHBIX CYTOHHLIX U FOAOBbIX
UMKNOB, UMEET ELLe 1 OAnHHAAUATUAET-
HWe uvknbl. B roast "cnoxkoiHoro” Connua
NPOXOXACHUE 112 RLICOKOYACTOTHLIX Ana-
naaonax (14-28 Mlu) samertno Xypwa-
eTCHl U aKTUDHOCTL paauonioburenei
obuiyHO cmeuaerTcs Ha Gonee HM3Ko4ac-
ToTHLte | 1,8-10 MTw). Ceimac naer 22-i
CONHEYHBLIA UMKN {UX NPUHATO CHUTATL OT
NMepBoro, ¢ KOTOPOro HavYanucb perynip-
Hule Habnioperus 3a CONHUEM), U ero
MakCUMYM aKTUEHOCTU U COOTBETCTBEH-
HO BypHOro NPOXOXAEHWA PapUOBONH
yxe, yBul, MuHoBan. Ho %uakb Ha niobu-
TENLCKUX QUana3oHax He 3aMupaer aaxe
B roabl MMHUMYMOB.

YKka3aHHble Bole NONOGH 4acToT
nobutensckux nUana3oHOB COOTBET-
CTBYIOT AJOKYMEHTaM, pernaMeHTupyo-
wum NBUTENLCKYIO PaanoCcBa3b B Ha-
wein crpade. B apyrux crpaHax oHwu
MOTYT HECKONbKO OTnuuaThcR. fleno a
TOM, 4TO BECb MWP Koraa-10 Buin yc-
NOBHO PasfeneH Ha Tpu panoHa Mex-
AYHAPOAHBIM COIO30M 3NEeKTPOCBA3N (
MEeXAYHAPOAHAR OpraHuaauunn, Koop-
AVHUPYIOWaN, B 4acTHOCTKH, BONPOCH
PaavocBaan w paavoBeulaHns B8 Mu-
pe). B "naw" — 1-il painoH, HanpuMep,
BXOAAT BCE cTpavbl Esponel, Appukn,
Manoih Azun, Mouronus w pgce crTpa-
Hbl, o6pazosasuvecn wa CCCP. Mak-
cuManbLHasn Nonoca 4Yacror 8 "Hawem"
paidoHe B auanazode 160 wmerpoe —
1810...2000 xlfu, a 8 ananasoHe 80
meTpos — 3500...3800 kly. Echw, Ha-
npvMep, Bo scex cTpaHax 1-ro pano-
Ha rpaHvuubl nBUTensLCKUX Ananaso-
HOB 7-28 My coBnapaior ¢ TEMKU, 4TO
npueegels! Bblle, TO Ha AnanasoHe
3,5 MI'u 1, ocoberHo, Ha aWanasoHe
1,8 MI'u onu obuiviHo oTAKvaOTCA OF
MakKCHMaNbLHO BO3MOXHbIX (ECTECTBEH-
HO, B CTOPOHY YyMEHbLWEHNA, U B Kax-
A0W CTpaHe no-cesoemy). Bnpoyem, aro
HE A0NXHO CMYUlaTb HAYMHAIOLWEro pa-
AMOoNKBUTENs — CNYLWATL-TO MOXHO Ha
niobow yacrore!

NO3bIBHBLIE NNTKOEUTEMLCKUX
PAOUOCTAHLUUWN MUPA

Ana Toro, 4To6ut Kak npodecCuoHanb-
HBIC, TaK U NIOBUTENLCKUE PagUOCTaHLMK
MOrIM pacnosHaBaTk oana APYrywo 8
admpe ¥ oAHO3HAYHO ONPEenenaTh HyX-

__JH2ATX

AMTARCTICA

(VITALY KORLN « Li& ) AND

-y . > i -~
QSt MANAGER - RA3AR:

BoT rakumM KapTouKaMu-KBUTAHUUAMY 06MEeHUBalOTCA B NOATBEPX-

AeHne NpoBeneHHbIX CBA3e KOPOTKOBOSIHOBUKM.

HOr0 MM KOPPECNOH/EHTa, BCEM MM NpU-
CBaWBaIOTCA NO3LBHLIE CUrHaNL UAN NPO-
CT0 no3bipHbie. OHW NPeacTasnAT Co-
60 kombuHaumio Byks v UMD, NpUHem
atu kombuHauun, ecTeCTBEHHO, HE No-
BTYOPAKOTCA — NO3LIBHOM Ka¥ A0 CTaHUvn
yHukaneH. Mo HeMy MOXHO y3HaTb, Nno
KpanHen Mepe, CTpaHy, a8 UHOrAa W KOH-
KPCTHBIA ee PaioH, B KOTOPOM HAXOAWUT-
cfl paguocTaHuua.

Kakum xe obpa3om OOCTUrHyTa Takas
YHUKANEHOCTL NO3bLIBHLIX, MX HENOBTOPS -
EMOCTb Ha Bcem 3emHOM wape ? Yxe
YNOMMHABLLWIACA Bbile MexXayHapoAaHbli
COI03 BNEeKTPOCEA3n 0BbeanHReT agmu-
HMUCTpauUwn cBA3n nopasnsiouero Bone-
WWHCTBA cTpaH Mupa. OaHa ua ocHoa-
HbX 3aaay MC3O — koopauHupoBaTh Uc-
NoNbL30BaHWe BCEH NCNOCHI YacToT — OT
CBEPXANUHHLIX 10 CBEPXKOPOTKMX. WMen-
HO Ha NONHOMOYHBIX KOHDepeHuusx MC3
1 BbiNK KOrRa-To BLIAENEHbl 9TW NDAOCH!
4yacToT AnNa NIBUTENLCKOM PaauocBA3n
— niobuTensckmue amana3soHsl. 31a Xxe op-
raHn3auma 3aHUMaeTcs pacnpefeneHn-
em BNOKOB NO3bIBHEIX MEXAY PA3NUYHL!-
MW CTPaHaMu Mupa.

B nanbHeiwem NO3biBHbIE Ha OCHOBE
3T1x BNOKOB Pacnpefenfer yKe KUHKpeT-
Han cTpaHa. Ucnonbaosae ana dopmu-
pOBaHUA Havana noabiBHOro (ero npe-
¢ukca) BuipeneHHslin e MC2 6nok, aa-
MUHUCTPaLUMA CBR3uU CTpaHbl (ana Poccuu
avo MNocynapcTBeHHan MHCNEKUMA N0 Haa-
30py 3a cBA3bid MuHUCTEpcTBa CBR3WM
P®) sblgaer KOHKPETHLIE NO3bBHbIE, 10~
Gagnas k npedukcy komBuHaumm Gyke
(cyddukenl). Ha npakTuke aty pabory se-
AyT ynpaeneHwsn [occea3bHan3opa, Ko-
TOpble UMEIOTCA B Kaxaon pecnybnuke,
kpae wnu obnactu. OHun Npwu aToMm, ecre-
CTBEHHO, OTCNEeXUBAKT, YT0bLl ANA AaH-
Horo npedukca cyddrkcel He NOBTOPR-
nuck. 3710 M obecneymBaeT YHUKansHOCTh
No3biIBHOro NKHBOro KOPOTKOBONHOBMKA.,

Poccuu seipenelsl 6nokun or RA no RZ
v ot UA po Ul, noaTomy yenulias B adm-
pe cTaHuKIo, NO3LIBHO KOTOPOW HauuHa-
€TCA C OOHOro U3 3THUX COYETaHWi, BCe
3HAKT — 3T0 POCCUIICKan PaanoCTaHuma,
Bnoku MoryT 6biTh HE TONBKO HMCTO OyK-
BeHHbIMW. Tak 6nok 5B (undpa-6ykea)
asienel Kunpy, a 6nok S2 (bykea-und-
pa) — Bauvrnapeuw.

Bor BnoknM NO3bIBHLIX, KOTOPLIE MC-
nonb3yiT crpadbl, obpa3osaswmnecs m3
CCCP:

Azepbainnxati — 4J-4K, Apmennn — EK,
Benapyce — EU-EW, I'pyaun — 4L, Kazax-
cTaH — UN-UQ, Kniprmacran — EX, Nar-
Bua — YL, Nurea — LY, Monpona — ER,
Poccur — RA-RZ v UA-UI, Tasukukuctan
— EY, Typxmenvctan — EZ, YaGekucran
— UJ-UM, Yxpavna — UR-UZ w EM-EOQ,
Scronua — ES.

B no3sbisHbix NobBurenscxkux papuo-
cTanuui TpeTuit cuMBon — ato undpa. B
Pa3HbLIX CTpaHaX OH HECET Pa3nuuHylo
CMbiCNoBYI0 Harpyaxky. OueHb 4acTto OoH
0603HavaeT KOHKPETHBIA PANOH CTPaHL,
B8 KOTOPOM PacronoXeHa AaHHan pauuo-
cravHuma. B Poccun, Hanpumep, uvdpo
oT 1 o 6 BbiiENEHLI CTAHUMAM, HAXOAA -
WWMCA B EBPONENCKOA YACTH CTPaHb!, a
ot 7 no 0 — B aanarckoi ee yactu. MNpu
atoM umdpy 1 UCNONLIYIOT Ha CEBEPOo-
3anape, 2 — B KanuHuHrpapackoi obnac-
M, 3 — B UeHTPanbHOM paiioHe, 4 — B
Nosonxee, 6 — Ha Ceseprom Kapxkase w
B HuxHem MNosonxkse. MNo3iBHbe € UKWD-
poit 9 BufiaoT cTadumam Ypana u 3anan-
Hoi Cubupu, 8 u 0 — BocroyHoin Cubnu-
pu u fansiero Boctoka. Uundpul 5u 7 8
perynspHbiX NO3bIBHLIX (BbiAaBaeMbIx Nna
noaceuHesHon paboTel B 3dupe) noka He
MCNONbL3DBANM.

B HexoTopsix CTPaHax U CyhpUKCh!
TOXE YNOpPRAOYEHEI — NO HUM MOXHO
onpepennTs ewe AeTanbHee MecTono-
noxXeHue craHuvu. Pocceun OTHOCUTCH
K uucny takux crpai. Hanpumep, B
TpeTbeM paanonobuTenbCcKom panoHe
cTpaHbl (noawiplisie ¢ uugpoi 3) Byk-
Bt A 1 B smpenen Mockee, E — Op-
nosckoi obnacty, | — Toepckoi v 1.4,
Conocrasus BCO 3Ty MHGOPMAUMIO, Bb!
yXe MOXerTe CaMOCTORITENLIIO onpene-
NUTb, YTO NO3LIBHOW aBTOPa 370N cTa-
Tk — RU3AX npuuapnexurt, no-nep-
BblX, POCCUMIICKOMY KOPOTKOBONHOBUKY,
BO-BTYOPLIX, OH NPOXMBAET B LICGHTPe
EBPONEIMCKOI YACTH CTPAalibl, KOHKPET-
HO — 8 Mockse. Co Bpemenen Bel No
NamMATH CMOXETE NO NO3LIBHbLIM ONpe-
[enaTh CTPpaHbl U 1aXe UX KOHKPETHLIe
paioHel. Bce uto pana atoro Tpebyer-
cf — 3710 cucTemaTuyeckans pabora B
nwburensckom adupe.
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“PAAUNO” — HAHYUHAIOLLUM

UCTIBITATEJIb
TPAH3UCTOPOB

M. CPETEHCKWH, r. Mocksa

Mpu cGopke NPOCTEIX KOHCTPYKLUWA
yCTaHaBNUBAEMBIE B HUX TPaH3UCTO-
pul 8 GONbWWHCTBE CnyyYaes pocra-
TOYHO NpoBepPUTL Ha paGorocnocob-
HOCTb B pexXume reHepaunu. Ana
aTOW Uenu v npeaHasHaven npubop
(puc. 1), paccuuTtanHbii Ha paGoTy ¢
TpaHancTopamu o6Geunx CTpykTyp.

3a ocHoBy npubopa B3AT HecUM-
METPUYHBLIN MynbTUBMOpaTop Ha
TPaH3UCTOPax pPa3HoM CTPYKTYpPSI, re-
HEPUPYIOLLWIA CUrHanNL! 3BYKOBOM vac-
TOThbl, KOTOpPLIE 3aTeéM BOCNPOU3BO-
AATCA AUHAMUYECKON rononkoi nuGo
apyrum uanyyvatenem. Buisosibl npo-

TPaH3UCTOPAa W ero OTAWYMK OT APY-
X MOXHO CYAWTL NO FPOMKOCTH 38Y-
Ka, cTabrNbHOCTKU Ero 4acToThl, CKa-
XEM, HAa NPOTAXEHUN MUHYTbI, MUHW-
MafbHbIM - MCKaXEHWUAM.

MpubBop NO3BONRET UCNLITHIBATL HE
TONBKO MAaNOMOLIHLIE TPAH3UCTOPLI,
Hanpumep, cepuilt MN39—MM42,
n101—N103, N403, KT603 u . a4., no
¥ MOWwHbIe cepuii M201, N210, N213—
Mn217, N303, KT814 v apyrue.

B kavyectse BA1 B ycTpolicTae MOX-
HO NPUMEHUTE AUHAMUNECKYIO FON0B-
KY OT TPAH3UCTOPHOro paguonpuem-
HUKa uhn TenedoHHLI Kancions co-
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BEpAeMOro TPaH3aucTopa NoakNoYa-
I0T K 3aXumMam COOTBETCTBYIOUEro
pazbema (MnuM NPOCTO K CamMocToNA-
TENLHLIM 3AXMMAaM) U NEePeKNioYeHN-
em Tymbnepos SA1 n SA2 nogknioua-
10T TPaH3aUCTOpP K MynsTuaubparopy
BMECTO YCTAHOBNEHHOr 0 B UCnbiTate-
ne. Ecnu Tpauswcmg ucnpased, To Npy
HaxaTtum Ha kuonky SB1 u3 ronopkv BA 1
AONKEeH pa3faTteCsl 3BYKOBOW curHan
yacToToi 500...1000 I

O npuroAHOCTV NPOBEPSEMOro
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npoTusneHrwem Ao S0 Om. TpaHauc-
Top VT1 moxeTt BbiTh NiobbiM Apyrum
MaNnoMOUHbLIM CTPYKTYPLI N-p-n, a
VT2 — niobbim CTPYKTYPLE P-n-p.

Mockonbky B ucnbiTatene npuMe-
HEH UCTO4HWK TOKA HU3KOro Hanps-
xeHus (1,5 B), nposepaemMbie TpaH-
3UCTOPbI HE NOBPEXAAIOTCSH Aaxe npu
HenpasuMnNLHOM (Ha HENPOAONXUTENL=-
HOE Bpems) ux BknicHeHun. MNMoaTtomy
NPUBOP OKa3bLIBAETCS NONE3HBIM W
Ans onpegeneHun BoIBONOB TpaH3uUc-
TOPO8 UNWU KUX CTPYKTYPbI.

MoHTax peranei BHyYTpW kopnyca
npubopa nokasaH Ha puc. 2, a BHel -
HUWiA Bua npubopa — Ha puc. 3.

Ecnu koHTakTel KHONKW SB1 coegu-
HWUTL C AONONHUTENbLHLIM PA3bLEMOM
XS3 (ero MoOXHO pasMecTuTb, Hanpu-
MEp, Ha 3aflHe CTeHKe), a B rHesne
pasbema BCTaBNsATb NPOBOAHWKW CO
LynamMm Ha kosuax, npubop npespa-
TUTCA B NPOBGHWK, C NOMOLLBIO KOTO-
pPOro yaacTcsa Ha CNyx NPOBEPAThL UC-
npasHOCTL BLINPAMMUTENbLHLIX U ONOP-
HbiXx guonos (ctabunutponoB W cTa-
6ucropos), onpeneniTh ux Nonsp-
HOCTb, @ TakXe NPOo3BaHWBaTh 3NEKT-
pUYecKUe COeAUHEHNA CMOHTUPOBAH-
HOW KOHCTPYKLMMK,

HA KHUXXHOW NOJIKE

NETYXOB B. M.
“NoNynPOBOAHUKOBLIE
NPUBOPHKHI.
TPAH3UCTOPLI”

3a nocneiHue rosisl oTedecTBell-
HaR INEKTPOHHAR NPOMLILNEHHOCTL
paspaboTana v ocpouna cepunHoe
npou3soacTeo Gonee COTHW TUNOB
TPAH3UCTOPOB CaMOro PasnUuHOro
Ha3dHaueHwn. Hacrosumia cnpasoy-
HUK, SIBNSUIOULMIACS NEPBLIM I0N0AHE-
HWUEM K CNpapBCYMHOMY W3/1aHUI0
"MonynpoBoanukosvie npubopu”,
BLINYWEHHOMY u3aatenscracm "Pa-
AvO 1 ceask” 8 1989 r., 3uakomur
YUTaTENEen CO MHOrUMK HOBUHKAMN
BNEeKTPOHHOW TEeXHMKW.

B cnpasovyHuke npuBefeHb
SNEKTPUYECKNE U BKCNNyaTalWVoH-
Hbl€ XapakTepucTUKKM NONynpoBoa-
HUKOBLIX NPUBOPOB - NoONeebIX U Gu-
NONAPHbLIX HU3KOYACTOTHBIX, BLICOKOD-
HaCTOTHLIX W CBEPXBbICOKOYACTOT-
HbIX TPAH3UCTOPOR Manoi, cpeaHen
M 60NbWOR MOWHOCTKU. Anf KOH-
KPeTHbIX TUNos npuBopoB NPUBO-

*AATCA chefeHus 06 OCHOBHOM Ha-
3HaYeHUM, rabapuTHbIX U NPUCCEAU-
HUTENbHLIX Pa3Mepax, MapKUPOBKe,
NPEAENbHbBIX 3KCNNYATALWOHHBLIX pe-
XuMax v ycnosusx paborel. B knure
npUBOARTCA Takxe ycnoprbie 0bo-
JHaYeHUA BNEKTPUULCKUX napaMer-
pPOB TPAH3UCTOPOB.

Dupma "Puken” cOBMECTHO C Ma-
nartenscteoM "Paguo v ceBsasb” ro-
TOBAT K BLINYCKY B CBET elle aBsa A0-
nonHexsuna Kk 0aaonoMy U3naHuo
cnpasoyHuka. B wux Gyper onuca-
Ha BCH COBPEMEHHaAA HOMEHKNaTy-
pa npubopos, OCBOEHNAsi OTEYeCT-
0EHHOW NPOMBLILIEHHOCTLIO, NPUBe-
neHbl 3apyBexHsie aHanoru u ghup-
Mbl-U3rOTOBUTENKU TPAH3UCTOPON.

CnpaBoyHUK 1 AONONHEHWA K HEMY
paccuUMTaHbl Ha NOAroTOBACHHLIX pa-
AMONIDBUTENEI 1 UHXEHEPHO-TEeX-
HUUECKNX PaboTHWKOB, 3aHUMAI0-
wuxci paapaboTkoi, Ikcnnyara-
unen u peMoHToM BuiToBON 1 NPOo-
MbILINEHHOI annapatyphl.

Mocksa, dpupma "Puken”,
waparenscteo “Paauvo v cease”,
1994 r.




U3MEPEHUSA

MNy6nnkaumn B Ha3BaHHOM XypHa-
ne onAcaHua NpUcTasxky Ans name-
PEeHWA YACTOTHBIX XapakTepPucTuK Y
nocneanyowme OTKNKkKn paguomobu-
Tenei 3acTaBUNU 3aHATLCA pa3paboT-
KO pekoMeHfauuvii Ans MaccoBoro
NoBTOPEHUA ycTponcTea, paGoraio-
uero 8 AuanasoHax 6onee BLICOKUX
4acToT. Huxe NpuBoOAATCS ONUCAHUS
ABYX BapuaHTos nopaboTok npucTas-
KW C reneéaamrpamm Ha 300...900 w
800...1950 Mlu. Npu aTom oka3a-
nockL, 4TO0 MoAudUKauma NprCcTaBkK
He TpebyeT NONHOW ee nepedenky,
[OCTATOYHO TOMBKO W3MEHWTh KOH-
CTPYKUMKIO BLICOKOMACTOTHOMO reHepa-
Topa. [103TOMY HyMEpaUUsi 3NeMeH-
TOB Ha NPUBOAMMBIX NPUALIMNWENBHLIX
cxeMax NpoAoNXaeT HyMepauwo oc-
HOBHO CXEeMbI NPUCTABKMK,

Ha puc.1 npusenena cxema NKY,
oHa oavHaxosa nnsi 06oux BLICO-
KOYaCTOTHLIX flnanasoHon. Ha
TpaHaucTopax VT2 u VT3 BuinonHex
reHepartop, 4acTtoTa KOToporo A3-
MeHsieTca B TpebyemuiX npeaenax
npu M3MEHEHWN TOKa HYEPEe3 aTu
TPaH3aucTopLl, a Kackagn Ha Tpam-
3ucTope VT4 BeinonHaeTt ponb Oy-
depHore ycunurensa.

Pa3nu4aloTcs rexHepartonnl Kaxao-
ro w3 gUana3oHon CBOUMA KOHCTPYK-
LMOHHBIMU MCNONHenuamu. Katyuiku
VHAYKTUBHOCTYW Ha YKa3aHHLIe Anana-
3oLl BBUAY UX HEGONLILOW MHAYKTUEG-
HOCTW HEeOBXoAWMO BLINONHUTL B
BUOE NONOCKOBLIX NUHWIA. Ha puc.2
nokasa BaBHaHT rK4Y gna guanaso-
Ha 300...900 Mru, a na puc.3 — ans

NMPUCTABKA-TK4Y
AJ19 AUATTASOHOB
300...900 n 800...1950 MIl'y

Hn. HEYHAEB, r. Kypck

PerynupoBka panuoanekTpoHHOM annaparypbl ¢ BU3yansHbIM
oToBpaxeHnem amiITyaHO-4aCTOTHLIX XapakTepucTmk pceraa
1nonL3yercs y paguoniodurenei i cneunasncrTos noBbitueHHbIM
uHTEPECOoM, TakK Kak rno3sonsert oneparnBHo BUACTL HA aKpaHe
uamepnuTensHoOro npubopa pPesynsLTars! BO3AEHCTBUS Py n3me-
HEHU Kakoro-mbo napamerpa wniv 371eMeHTa HacTpanBaemMoro
n3nenust. EQUuHCTBEHHbLIM HELAOCTATKOM [aHHOro METOA8 KOHTPO-
JIS1 SIBJISIETCSI CPABHUTESILHO BbLICOXAsi CTOUMOCTb MNPOMUbLILINEH -
HbIX 006PA3LOB UAMEPUTENCH YACTOTHbLIX XapakTepucTuK.

Ho panunonioburean n 3aecs Hatim 4OCTORHBINA BLIXOR — CO3AaHUC
NPOCTLIX NPUCTEBOK K CTaBLIeMY YXE MPUBBLIMHLIM OCUMNNOTrpagdy.
[pu atom yacToTHasn XapaxkTepucTnka camMoro ocumniorpadga oco-
6ovi ponu ne urpaet. B xypHarne “Panuo” 1994, Ne 1, ¢.26 npusoan-
JIOCb Onucamme Takoi NpUCTaskn L7151 PErymmpoBKN TENEBUINOHHO
annaparypel € yKasanmem Ha BO3IMOXHOCTY PAaCLUNPEeHIs ee (DyHK-
LUUOHATIbHBIX BO3MOXHOCTEN.

Ceroparst Ml NPUBOAKMM pekomeHgaumn no Aopaboike AaHHON
npuerasky C LENbio NCNOoJIb308aHns e ANsl PeryrupoBkn yer-

povicts, paboraowmx B ananasorax AMB n CB4Y (cenexkroput f“ggaa%"zgg&kgf?m'fnrouﬁHﬁ%{ﬂ’::;
Kawnanos AMB, TioHepbl CUCTeM CRyTHNKOBOIo TeNeBM3NnOHHOIre E%nh KaTyllek UHAYKTUBHOGCTEM L1 1

Bewanusi u 14p.). 2, cnenyer NOBTOPUTL Kak MOXHO
TOYHEE NO NPUBOAUMOMY PUCYHKY.
Ans u3roToBNEHUS NNAT reHepaTo-

L5 1000 POB UCNONb30BAH ABYXCTOPOHHMWNA
K amummepy——0S) I SS}1— +/25 DONLrHPOBAHHLIA CTEKNOTEKCTOAMUT
VIt RI2 43 A5 ﬂ;_]gfﬁ 520 Tonwmnoit 1 mm. CropeHa, ceoboa-
1] 12 LJ 2 ;T8 S (10 6800 Has OT BNeMeHTOB, OCTasNeHa Me-
viz v 21 T s 4 TaNNU3UPOBaHHOW W COBANHEHA NO
KTJ12%4 nepumMmeTpy nnavel ¢ obuien Luuﬂog
(3 NUTAHWA NONOCKAMM TOHKOW MELHO
{5 Qoimx I ki3 i 9 82 donbru. i
T 10 S RI% 100 K XSI,RI9 TpY BLINOAHEHUU MOHTaXa Nnar re-
K DAZ2,DASZ. =<} L oS 'k HEpPaToOpPOB CNEAYET WCMNONLIOBAETH
VTé KTJ12%4 KepamuiecKkue U CTeKNoKepamuyec-
Puc. 1 Kue tunel KoHpewcatopos KM-Sg,

*178

K10-9, K10-178 unu KM-5, KO4-1,
pe3ucTops Tuna MNT- 0,125, Bece
ANEMEHTH, B TOM YNCNE WU TPAH3WUC-
TOPbI, QOMKHLI MMETE MUHMMANbLHYIO
ANVHY BLIBOAOOCE, KOoTopan obecnedn-
Baer HB.D.G)KHI:!IFI MOHTax. YkaaaHHbie

) Riz i / ST Ha CXEME TUbl Tpan:;(u_lpg?gcﬁq Mzonc-
: HO 3aMEeHWTbL Ha 2w
rawmners A FZ s O ) Fﬂi KT3132A-2
‘/' N A .
1 % % @ 5 % ”%—Mi Hanaxvsauve ycTpoicTs HaunHa-
% %é //7/ AR OT C YCTaHOBKM peaucrtopom R15
% / g /', o HanpaxeHna na Konpexcatope C8
/ 2 % 7 /5 / ; B npeaenax 5...7 B. 3arem no me-
it % L %g % / ' TOAMKE, U3NOXEHHOI NpK Onuca-
Z / ALJ HWuK 6a30BOro BapuanTa npucrao-
7 %g 7 ;/ / KW, YCTaHaBnuBawT Avana3oH rulaa-
. ; . MEHEHWA HaCTOTLl resepartopa. MNpu
% ) 7‘4 STOM MOXHO HECKONLKO (He Bonee
& X : 5 mm) yxopoTuTh kaTtywku L1, L2,
VIl oy VIZ a Tak Kak KoadpPpuuUeHT nepekpb -
2 r y?' Rl B TUR NO 4aCTOTE YMEHBLWWUTCH, TO
X D22 0452 . LNl BO3IMOXHO m?up.e'rcn YMEHBLILUTL W
5 —
PA3PABOTAHHO
2 B JIABOPATOPUN XYPHAJIA
Puc. 2 "PAQNO"
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%/%;

AURUTINONR

70

)

Puc. 3

Hanpsxerue Ha peauctopax R2 wn
R4 6a3oBoi KOHCTPYKUMK. Onf aT0-
ro NOCNeA0BATENbLHO C 3TUMMK pe-
3uciopamn, Mexay katoaom crta-
éunurpoda VD1 wn BepxHuMuU no
cxeme BbiBOAaMu NepeMeHHbix pe-
3UCTOPOB CNEeAyeT yCTaHOBUTL 0=
NONHUTENEHBIE PE3UCTOPE Heobxo-
OVUMOIT BENWYUHBI.

HepaBHomepHocTe AYX MOXHO KOp-
peKTupoearts HMIMEHEHWEM BENVMYUHLI
peancropa R17 B8 npepenax oo 150
Om nnw 3akopadvsBaHUEM 4HacTi nu-
HWUM KaTywku L4.

B KOHCTPYKUWA NNaTel resepartopa
ans amana3acHa 800...1950 MMy em-
kocTu KoHgeHcaTopos C7 u CY MOx-
HO YMEHbLIKUTL B ABa pasa W UCNONb-
30BaTh NPEUMYLLIECTBEHHO KOHAEHCa-
Topel Tunos K10-42, K10-17, K10-9.
Ecrv MCNoNL30BaTh KOHABHCATOPLI C
BblBOAAMU, TO MOXET MNOBLICUTLCA He-
paBHOMEPHOCTL aMNNUTYAHO-4aCcToT-
HOW XapakTepuCTUKK YCTPOMCTBA.
Kpome 3Toro, XenarenbHo B KayecT-

Rt 150
VoI I &z 106

Puc. 4

Be peaucTtopoe R18 u R20 BuixogHo-
ro ACNUTENA HaNpPsXeHUs UCNONbL30-
saTb peavcropbl TMNa C2-10 ¢ ebiBo-
AaMU MUHMManbHOW ANWHBI, @ CXEMY
NETeKTOPHOA FONOBKW BLINOAHWUTL B
COOTBETCTEUM C pUC.4.

34 panvio Ne 1, 1995 r.

ABTOpPY
“OHoro
paguno-
nioburens” -

80 nert!

Kro He 3HaeTt a1y kHury B. . Bopucona!l 310 nagaHue yHUKanbHO yxe Tem,
4TO BNEpBble NOABUMNOCL... B 1951 roay, a CpaBHUTENLHO HEQ3BHO YUTATENWU
cMorny. npuoBpecTy ero BOCbMOW BapuaHT, Kak v NPEenbayluue, nNpakTuiecku
NOAHOCTbIO NepepaboTaHHBLA.

MasecTHO HemMano MacTUTolX PAAUOWHXEHEPOB, KOHCTPYKTOPOB, ONbITHbIX pa-
avoniobuteneit, Yoy NEPBLIE WarKn B PafUOSNEKTPOHUKE HAYanuch UMEHHO C
“KOHoro paguonwtutens”. 3t1a kHura — yuebHoe nocobue U AnA CerogHaLIHen
Monopexu, oCoO6EHHO WKONBHUKOB, MHOME Yackl MPOCMKUBAIOWMX 3a paboumum
CTONOM C NasneHUKOM B pyiax.

BukTopy aspunosuyy BOpUCOBY B AHBAPE HEIHELWHErO roaa ucnonHunock 80 ner.
Manb4ULLKOA OH Ccny4aitHO oka3anch Ha CeHHOM pbiHke, 4To Buin Torna s6nnawn Beno-
PYCCKOro BOK3ana CTONULbI, FAe 3HTY3WACTbl PAOMOTEXHWUKM A8MOHCTPUPOBANKN BCEM
¥enaowmm paboTy fETEKTOPHOrO NpUeMiHKKa. YCNbILWAaHHLIE U3 rofloBHOro Tenadoya
3BYKM MYy3bIKM BEI3BANK Y HErO HE TO/BKO BOCXULLEHUE, HO U XenaHue CaMoMy Maro-
TOBWTL Nopo6Hoe Hyao. Tak poAUNCH I0HbI papuonoburens...

flocne OKOHYAHUA TEXHUKyMa (npasna, CTPOUTENbHOr0) YBReuYeHne panguo
npueeno oHoWy Ha [eTckyio TeXHWHECKYI0 CTAHLUMIO, a 3aTem — Ha LleHTpans-
HYK CTEHUMWIO I0HbIX TEXHUKOB, rae NONONHANUCE IHAHMA W OTTa4MBaNnockL Mac-
TEPCTBO KOHCTPYMPOBAHUS 3NEKTPOHHbLIX YCTPOWCTB, NPEAN0XEHHbIX ONbITHLIMU
neparoramu A, @. Wesuossim 1 J1. B. KyGapkuHbiM — akTHBHLIMKU NONyNApu3a-
Topamu paguontobuTenbckoro 1BOpPYECTBa.

Bo spema Benukon OreuecTeeHHOM BOHE BukTop Maspunosuy — pagucT Topnea-
HOro Katepa Ha TuxookeaHcxoMm Gnore, a cpasy Xe no ee OKOHYaHUM — BHOBL Ha
LUCHOTe, Ho yxe B ponu pyKOBOAUTENR PAAMOKPYXKOB, 3aeeayoulero naboparopuvei.

Kak Tonbko 8 1946 r. 80306H08MNCA BbINYCK XypHana “"Paguo”, ¢ nepseuix xe
HOMEPOB HA erd CTpaHuuax cTanu NoNBNAaTLCA CTaThk 3a noanuckio “B. . Bo-
pucos”, aApeCOoBanHbIE KOHbIM PaaUONIBNTENAM U PYKOBOAUTENAM KPYXKOB. A
g 1951 r. BbIXOARAT B cBET ero Gpowwopsl “Paauokpyxok u ero pabora”, "LUkcnb-
Hbll paguoy3en” U aHamenutan kuura "lORbiA pagunoniobuTens”, KOTOPOR CyX-
AEHO 6bIN0 “3aroBOPUTL" € HAYMHAIOWWMY NIOBUTENAMU BREKTPOHWKW HE TOJb-
KO Hawe# cTpanbl, Ho u Bonrapuu, Yexocnosakum, IOrocnasuu, Kutas...

XenaHue aenuTbes C MONOAEKEID CBOUM OMBITOM M 3HEHURMU Npuseno Buk-
Topa Maepunosu4a B xypHanuctuky. C 1952 r. B Teyenne cemu neT oH paboraer
B XypHane "Boxartkiil”, nocne Yero BHOBb HanpasnfeTca (No npockbe “ceepxy”)
Ha UCIOT — aupekropcTedsatb. HO, Kak u npexae, ua-nod €ro nepa BuIXOAAT
cTaTbM, DPOWIOPLI, KHWUTK.

Mo npowecTBuu ouepeaHoi “"cemuneTkn" Buktop FaBpunoBuY npoacnxaer
Tpynosyio 6uorpaduo B wrarte "Paavo” BnnoTh A2 BhiXoaa Ha neHcwo B 1975 .
OpHako csnam € XypHanowm He nopeiBaet, nybnaukyn Ha ero cTpaHuuax onuca-
HUA CO3OAHHLIX UM MPOCTEIX KOKCTPYKLUWI ANA I0HBIX paauoniobutenei.

BHOBb B WTaTe XypHana mbl ysuaenn Buktopa Fagpvnosuqa B 1991 r. fo
CEroAHSAWHEro AHA OH FOTOBUT K NEeYaTu CTaTby NO 3NEKTPOMY3bIKANbHLIM WMH-
CTPYMEHTaM, MCTONHUKAM NUTaHWA, BLITOBON PaAMO3INEKTPOHWKE U APYIrUM Ha-
npaBneHUaM paauoTeXHUYECKOro TBCpYecTsea.

Noanpasnas CEroAHsa Hawero gopcroro BukTopa MaBpunosuya co CNasHbiM
wbuneem, Xenaem eMy KpeNkoro 3fOpPOBbA, TBOPYECKOro AONroNeTus v ycne-
X0B BO BCEX 3aaymMKkax! Hapeemcs, 4TO K 3TUM NO3APaBNeHUsM NPUCOEAUHATCS
4YuTaTenu XypHana — noYMTaTenu ero TBopHecTsa.

Konnexkrue xypHana “Pagwuo"”
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CBETOPETYJIATOP

C INJIABHbIM

BKJTIOYEHUEM
OCBELLEHUSA

A. QUJTUININOB, noc. TekcTtunsuinky MockoBckos 061.

Hanominam: Hanbonee akrmBHoe paspyLueHne HUTY NaMiibl Ha-
Kanupaumsi nponcxoanT Npu BKINOYEHNN, Koraa ee cornpoTusiie-
Hue B 8...10 pas MeHblue, 1emM y packaneHHoi, B 31oT MOMEHT
TOK, YEPE3 HUTL, IHAYHTENIbHO MPEBbLItHaeT HONYCTUMbIA HOMMN-
HasibMblid, 4TO 1 NPUBOANUT K NPEXAEBPEMEHHOMY BbIXOAY NaMIIbl

n3 CcTposi.

OnuncblBaemoe 3/ecCh yClpOﬁCTBO NoO3BOJSISICT OrpaHnyuBaTh MNnyc-
KOBOU TOK JlaMIlbl ¥ TEM CamMbiM yBenmiusarth cpok ee CHy}KGbI'.

CeeToperynatopul OTHOCSITCH ¥
YCTPOACTBAM, NPEAHAZHAUCHHBIM
ANS1 BKNOYEHWUA Namn HakanuBaHusa
W ynpasnedns vx SPKOCThIO CBeYe-
HUS.

NpUMepoM Takoro ycTponcTea mo-
XET CNYXUTb CBETOPErynsitop, onuv-
caHHbil B [1]. K coxaneHwo, oH He
NUWeH HegocTatkos. 3To, Bo-Nep-
BbIX, AOBONLHO ANUTENBHOE BPEMSA
(NpUMEpPHO MUHYTA) Pa3psiakK KOH-
Aexcartopa C4 yepes peauciop RI,
4To akTUHeckn onpedenseTt Bpems
BoccTaHosnenus paborocnocobroc-
TV YCTPOWCTBa NOCNE €ro BbiKNKue-
HWA. Ecnu xe npoBecTy NOBTOPHOE
BKNIOYEHWE CBETOpPEerynnatopa cpasy
NOCNE ero BLIKNIOHEHUSN, T. €. NOKa He
ycnen pa3psantben kKosgeHcatop C4,
TO npou3onper ckaykoobpaaHoe
BKMIOYEHWE Namnbl HAKanuBaHwua Ha
HOMWHaNbHLIA TOK, 4TO NPUBOAWUT K
CHUXEHWIO Cpoka ee cnyxbul. Bo-BTO-
PbIX, B BLIKNIOYEHHOM COCTOSIHUM YCT-
poicTeo NoTpebnser anekTpoaHep-
U0, 4TO CHUXAET ero HaaeXHoCTb U
IKOHOMWYHOCTb.

Ha puc. 1 nokasaxa cxema CBeTO-
perynatopa, ceoGOAHOrO OT yKasaH-
Hbix HenocvatkoB. OHW oTnuuyaertcs
NOBLIWEHHOW HarpyaodHoit cnocob-
HOCThIO (A0 600 BT) 1 npowle B Hana-
®upaHuu [2, 3]. Awana3zoH vameHe-
HWA APKOCTU cBedeHun Jsiamnol ELT,
PEryNUpyeMbIili NEPEMEHRHLIM pPe3aunc-
Topom R12, o1 5 no 98%. Muxumans-
Hasi MOLLHOCTL NlaMnbl HaKanueBaHwus
— 25 Br.

Mpw 3aMBIKAHWUW KOHTAKTOB BbIKNIO-
yatens SA1 nepeMeHHOE HanpaXeHue
ceTu Yepea Harpysky EL1 n apoccens
L1 noctynaert Ha BHEINPAMUTENbHBIA
mocT, cbpasosanHbit guonamm VD1-
VD4, UmnynbCh! BEINPAMNEHHOTO Ha-
npaxeHus crabunurpox VD5 orpann-
4YnuBaeT No aMNNUTyAe A0 ero Hanps-
xeHun crabunusauwu. Lanee aTtu
umMnynscel vacroton 100 'y noctyna-
10T Ha NEepBbliA NOPOroBblM INEMEHT
Ha aHanore oAHONEPEXOQHOrro TpaH-
aucropa VTIVT2, dasocasuraiouiyo
uens R10C3, perynupyemolii nenm-
Tens Hanpaxenus R11-R13, nepeyio
uHTerpupyiowyio uens VD7R14C4 u

Ha BTOPYI0 MHTErpupyioulyio uens
U09R1'PC¥5RIB. S

Bpema 3apagku kouaeHcatopa C3
{8...9 MC) Ha NoOpPRQOK MEHLLUE, YEM
koHpeHcatopa C4 (2...10 c), noato-
My B YCTPOWCTBE NPOUCXONUT pPafl
npoueccoB: koHaeHcarop C3 3apsixa-
eTCR A0 HANPAXEHWA OTKPLIBAHUSA
aHanora oAHONEPEexXoaHOro TPAH3UC-
Topa VT1VT2 1 yepes Hero, a rakxe
Besucrop R9 GLICTPO pa3paxaerca.

pesynbTate B LUENUW ynpasheHus
TpuHucTopamun VS1, VS2 yepea paa-
Ba3biBalowme peauctopsl R3 n R4 no-
CTynaert ynpasnsiowmn UMNynse, Ko-
10PbIA OTKPLIBAGT TOT W3 TPUHUCTO-
pPOB, Ha aHOAE KOTOPOro B AaHHLIA
MOMEHT NPUCYTCTBYET MONOXUTEAL-
Haa NONYBONHA CETEBOro Hanpsixe-
Hua. Echu, HanpuMep, NonoxXvtens-
Has NONYBOMHA HA aHOJIE TPUHUCTO-
pa VS1, 70 OH OTKpbiBaeTcn WU Hepes
Hergo, anog VD2, npoccens L1 wn KOH-
TakThl BoikmoyaTens SA1 namna EL1
NoAKNIOYAETCH K ceTh. ToK HYepesa nam-
Ny TEYET OO0 TeX NOP, NOKa NONOKUTENb-
HOE HAaNPAXCHWUE Ha aHOAE TPUHUCTOPA
VS1 ne ymeHslwuTtcs po Hyns. B ator
MOMEHT TpuHmucTop VS | 3akphisaeTcn v
OTKNIOUAET NamMny OT CeTu,

B cnepgyiouwmin nonynepuoa nono-
XUTENbHAs) NONYBONHA Ce1eBoro Ha-
NpAXenusa oKaasiBaeTcs Ha aHoae
TpUHucTopa VS2 u, Gnarogapsn Kom-
MyTupylowemy avoay VD4, nocne or-
panuueHusi ctabunutponom VDS no-
cTynaet K pasocapuraouiein uenu
R10C3. Konnencartop C3 sHont: 3aps-
XaeTesi A0 HANPSKEHUS OTKPLIBAHWUS
aHanora o/IHONEePEXOAHOro TRaH3NCTO-
pa VT1IVT2 u GLICTpO paspaxaoetcs 'e-
pea Hero u pe3uctop R9. B peaynutare
Ha ynpasnaiolume SNeKTpoiibl TDUHUCTO-
POB Yepes Pa3BasLIsaAoIME PE3UCTOPLI
R3, R4 BHOBL NOCTynaer ynpasnsio-
WWii UMNYNbLC, KOTOPLIA TEenepo OT-
KpbiBaeT TpuHucTop VS2. Harpyska
EL1 noaknioyaeTcn K NUTaioWen Cetu
yepes amon VD1, apoccens L1, Tpu-
HucTop VS2 u Boikniouatens. MNo a1oi
LLenu Harpy3xka nuraeTcsa ao tex nop,
NoKa NoNOXuUTENbHOe HANPSXKEHWUE HA
aHope TpuHuciopa VS2 He ymeHb-
wwuTcs A0 nyns, B pesynbrarte Tpu-
HACTOP 32KPOETCH M OTKAIOHUT Ha-
rpyaKy OT ceTwu.

Kak yxe ynomMuHanoch Buitie, ofHo-
BPEMEHHO 3apsAXaeTcn W KoHaeHca-

RZ 47k B RE
510

vs? 1
L)
ﬁ [I] vrz ﬂ]k o
KT3616

R9

Puc. 1

” am«;]_

V1, VD2 K202; VD3, VD4 KfI02A ;
VDS KC202M ; VD6 - VD9 KGS50IA ;
V51, V52 KY202H
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Top C4 B NepBoi MHTErpupylouien
uenw. Ee nocrofsHHan BPEMEHW —
2...10 c¢. MoaTomy B Ha4anbHLIA MOMEHT
nafeHue HanpPsXeHwsn Ha KOHAEHCAaTo-
pe pasHo Hynio, avon VDB oTkpuiT u
wyHTupyeT peancrop R13 nenvrens Ha-
npaxern R11-R13. Quog VDB npu a10Mm
3aKPbLIT U 3alMuiaeT a3ocaBUraioLLyio
uens R10C3 oT WyHTUPYIOLEro Bnun-
HWA OTKPLITOro guona B. A Tak Kak
NoCToNHKHas BpemeHw a3oCaABUFalOLLEIA
uenu R10C3 paena B...9 mc, T yron oT-
KPbiBaHWUS TPUHUCTOPOB COOTBETCTBYET
150...170°. NoaTomMy 3Ha4EHWUE CPEeaHE-
ro TOKa, NPOTEKAIOUIero Yepe3a OCBeTH-
TENLHYIO hamny, HEBENWKO U HUTb HaKa-
nuBanun, NOCTENEHHO NPOrpesanch
3TUM TOKOM, YyTh CBETUTCS.

Mo mepe 3apankv KOHAEHcaTopa
C4 napgeHue HanpsXeHws Ha HeMm
NNAaBHO YBENUYUBAETCH, YTO NPUBO-
AUT K COOTBETCTBYIOUIEMY NOBLILIE-
HWIO NAAAGHWUS HANPSIXXEHUA HA PE3UC-
Tope R13 1 pononHurenbHOR Nnoa3a-
paake (ha3zocABUraloLLEro KoHAeH ca-
Topa C3 uepea avon VD6 ot aenure-
ns Hanpaxenwa R11-R13, 6Gnaronaps
YeMy BpPems 3apsaku Konaescartopa
C3 nnasHO yMeHblaeTcs, yron or-
KpbiBaHUs aHanora OfHONEPEXOaHO-
ro tpanauctopa VT 1VT2 1 TpuHmcTo-
POBE TakXe NNagHo yMeHbwaercs. 370
NPMBOAUT K NOCTENEHHOMY HapacTa-
HUIO 3HAYEHWA CpeaHero Toka Yyepes
namny v APKOCTH € CBEeYEHMs.

MNpu gansHernwWwen 3apsaake KOHOEH-
catopa C4 avop VD8 3akpuiBaercs,
LUenb 3aAEPXKKU, COCTOsLLAn U3 Ano-
na VD7, pesuctopa R14 n xoHaeHca-
Topa C4, oTkniovaeTca 0T Aenutens
HanpsxeHun R11-R13 u ycrpoicTeo
BLIXOAWT HA CTAaUWOHaPHLIA PEXUM
paboTbi.

Yron oTkpbiBaHusa NOPOroBoro ane-
MeHTa VT 1IVT2 n TpuHucTOpOS B CTa-
LUMOHapPHOM pexXuMe, a cnegoBaTesb-
HO, ¥ APKOCTb CBEUYEeHWs namnbl On-
penenarTca HOMUHaAnNaMy v COOTHO-
LWEeHUEM CONPOTUBNEHWIA PE3UCTOPOB
penutens R11-R13 v uenu R10C3.
Yem Gonblie cONpPOTUBNEHUE Nepe-
MEHHOro peaucTopa R12, Tem MeHb-
WE BLIXOAHOE HaNpfXeHue AenuTe-
na, MEHbLLE noasapsixaetcs dasoc-
peurawowmii kosgeHcatop C3, G6onb-
WEe Yyron oTKpbiBannua TPUHWCTOPOB U
MEHbLLE 3HAYEeHUe cCpeaHero TokKa,
TeKyllero 4epe3 HWTb, a cneanosa-
TenbHo, cnabee ee ceeveHue. MNpw
MUHUMAaNEHOM CONPOTUBAEHUK pe-
3uctopa R12 HanpaxeHue Ha BbLIXO-
ne aenutens R11-R13 w nog3apaaka
koHfeHcatopa C3 Or Hero makcu-
ManbHbl, yron OTI(G_I:FBaHWﬂ NOpPOroBo-
ro anemeHTa VT1VT2 u TpuHUCTOpOB
HanbONLWKIA, a IHAYUT, CPeAHUIA TOK
4Yepes namny W ee CBCHEeHWUE TOXe
MakcumManbHbl,

B nepwon nnapbWoro 3anycka ycT-
pO#CTBA M B CTAUMOHAPHOM pexvMe
BTOPQV NOPOroBLIA 3MEMEHT, QYHK-
uuio KOTOpOro BeINCNHAET aHanor
ONHONEPEXCAHOrQ TpaH3wucTopa
VT3VT4, 3akpbiT  He BAuAET Ha pa-
6oTy cBeToperynatopa, NOTOMY “TO
HANPOIXEHUE HA NepBoOM E€ro ynpas-
nsaouwem exone (konnektop VT4) B ato
BPEMA MNPEBLILACT HaANPAXEeHWe Ha
BTOPOM ynpasnsiouem pxoae (amMur-
Tep VT3). Hccmraerca 370, BO-NEep-
BhiX, NOAKNK4YEeHWEM KONnekKrtopa
TpaHaucTopa VT4 uepe3 pesuctop
R17 » awoa VD9 k ToUke coeauHe-
HUSl TOKOOrpaHU4MBaIOULMX PE3UCTO-
pos R2, R5 u R6, raoe Gonee BLICOKOE
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HanpaxXeHue, 4eM Ha karone crabu-
nutpona VDS, BO-BTOPLIX, 3a cyeT no-
CTOSIHHOM BPEMEHU 32PAAKU KOHOEH-
catopa C5 uepea pesuctop R17 B
npeaenax HeCcKONbKUX MUAWCEKYHA,
4TO Ha TPV NOPAAKA MEHbLUIE NOCTOo-
AHHOM BPEMEHW 3aAEPXKWN BKNIOHEHUS
kongeHcaTopa C4, u, B-TpeTbux, co-
OTBETCTBYKOLWWM ﬂDﬂﬁODOM HOMWHA-
nos peauctopos R17, R18.

Mocne BLIKNIOYEHUA yCTPONCTBA
koHaeHcatop C5 paapaxaertca yepes
pe3uctop R18. BpeMn ero paspagku
okono 50 mc, noaToMmy yepea 20...30
MC NOcCne BbIKNKOYEeHWA HanpaxeHue
Ha KoMneKTope TpaHaucTopa VT4 cra-
HOBMTCA MEHbLWE, YeM Ha 3AMUTTEpEe
TpaHaucTopa VT3. B peayneTarte aHa-
nor OQHOMNEPEXOAHOro TpaH3ucTopa
OTKpbIBaeTCcH W KOHAeHcaTop C4 pas-
pAXaeTcs 4Yepe3 ero KONNeKTOpHHE
nepexoasl U peauctop R16 npumep-
HO 3a 100 Mc. Takum obBpa3oM, Cym-
MapHOE BPEeMSf Pa3pRaxy KoHOeHca-
Topos C5 u C4, paeHoe 130 mc, u
onpegenser spemMa BOCCTaHOBNEHUA
paGoTocnocoBHOCTU yCTpoOhCTBa
nocne ero BuiKNK4eHus. Cnenosa-
TENbHO, BKNIOHEHUE CBETOLEerynato-
pa 4H4epes3 [NEecATyIio aonw CekyHab!
nocne ero BbIKMIOYENUS NPOMCXOANT
NNaBHOE BKJIICYEHWE famnbl HaKanu-
BaHuMa (Kak u nNpu NepeomM BKNWOHE-
HUW}, 4TO YBENWYUBAET ee pecypc pa-
GoThi. X

Hetanu onucaHHOro ceetoperyna-
Topa MOXHO CMOHTUPOBaTL Ha Nharte
Eaamepamu NPUMEPHO 75x75 MM,

e3aunctop R12 — CI3-%a wnu CMN4,
octansHeie — MJT, KonpeHcatopbl
C1 v C2 tuna K73-17 Ha HOMUHANbL-
Hoe HanpsxeHue 400 B, C4 — okcua-
Hbiit K50-16, C5 — KM-6. BmecTo
EKaS&HHbIX Ha CXeMe TPaH3UCTOPOsB

T3616 moxHo npumeHnaTs KT2036,
KT20956, KT310A, a smecto KT3156
— KT201B, KT3125, KT342, KT3107.
Crabunurpon KC212X (VD5) same-
Hum Ha KC515X, KC512A, KC515A,
08144 vnwn A8145, a nuoasl KA102A
(VD3, VD4) u KO503A (VD6-VDY) —
Ha KOS02A.

Apoccens L1 — 150 ButkoB npo-
sona N3B-2 0,8, HaMoTaHHLIX Ha OT-
peske ¢peppurosoro (600HH) cTepx-
HA anuHOW 45 MM. 3akpennsioT ero

Ha Nnarte BepTuKansbHo kneem BM-2,

HanaxueaHue cBeToperynstopa 3a-
Kniovaerca B noabope pesuctopa R10
NPW 3aMKHYTBIX HAKOPOTKO BLIBOAAX
konpgeHcatopa C4. HomuHan peauc-
Topa (8 npenenax 62...180 kOm) pon-
XeH DbITb TakKMM, NPU KOTOPOM HUTbL
HaKanueBaHws Namnbl 4yTb CBETUTCH.

Ha puc. 2 npyBeaeHa 4acTb CXeMbl
BapwaHTa CBeToperynsitopa, B KOTo-
POM BXOHOM KNIOY BLINOAHEH HA TPW-
HucTtopax VS1, VS2, BKNIOYEHHKIX
BCTpevHo-napannensHo. Wx ynpas-
nawowwe anekTpoabl NnMTaloTcs Hanpy-
weHuem abmoTok Il u Il umnynscHo-
ro tpancdopmaropa T1, NOAKNIOYEH-
HOro o6mMoTKOlM | K BLIXOoAYy noporo-
Boro anementa VTIVT2. bnarogaps
vcknioyeHuo anopnoes (VD1, VD2), ve-
pPe3 KOTOpble Te4YeT TOK Harpyskw,
9TOT BAPWUAHT BKOHOMUYHEE ONWUCaH-
HOro u Moxet pabortarts ¢ oceeTu-
TeNIbHbIMWU Harpys3kamu MOLWHOCTBIO
oT 25 no 600 Br.

MarkuTonpoBOAOM MMAYNLCHOrO
TpaHcdopmaTopa CAYKUT KONLLO TU-
nepaamepa K14x8x3 n3 depputa c
MarHUTHOM npoHuuaemocTtbio 600...
2000. Bce obmoTky TpaHchopmaTto-
pa coaepxaTt no 100 — 200 BsuTKOB
nposoaa N3B-2 0,1. Mexnay nepsu4-
HO W BTOPWM4HLIMKM OBMOTKamMu ae-
naioT npoknaaky, obecneuyusaioulyio
xolplol.uyso N30NaUMIO,

PUHLMN AeACTBUA U HanaxusaHue

Takoro BapuaHta cBeToperynaropa
aHanoru4Hbl ONUCZHHOMY BbILLE,

NNTEPATYPA
1. Bxxesckuin J1. Csertoperynarop
C BblAEPXKO BJDBMEHH' — Panwvo,
1989, No 10, c. 76,

2. ®ununnoe A., Cugopkus B.
OcBeTuTensHoe YyCTpPOWCTBO. ABTOp-
ckoe ceupeTenscTeo Ne 1798833, —
BionneteHs "OTKpeITUS, n3o6peTeHus
.., 1992, Ne 8,

3. @ununnos A. OcseTuteNbHOE
YyCTpOMCTBO. — ABTOpPCKOE cBUAae-
TenbcTeo Ne 1826146.. — BlonneteHb
;JO'r{cgbrmn. wnaobpereHus ...", 1992,

a

4, flacnopT Ha NPOMBILAGHHbIHA
ceetoperynatop CPC-300-2. — Moc-
KOBCKWH 3asop "Crapt”.
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PALVNOKAHAJT
OXPAHHOM
CUTHAJIN3ALNU

NEPEOAOLNA BJIOK
}0.BUHOIrPALOOB, r. MockBa '

Iy6nukyst crarsio 0.Burnorpanosa “LUungparop v agetumnpparop
papuokaHana asrocropoxa" B "Panuno”, 1994, Ne 3, mbi obeuya-
JI1 O3HAKOMUTE YUTATENEN C OCTANbHbLIMU Y31aMu CUCTEMbLI OX-
parisl, Huxe nomeneHo onucarnme yana nepeaarinka v KOHCTPyK-
yuy nepenawouero 6a10ka B UenoM, paccuynTaHHoOro Ha camo-
CTOSITENLHOE U3IOTOBACHNE, 3amMeTumM, 4TO ITOT NepenaloLni
610K no napameTpam rosiHOCTbLIO COOTBETCTBYET TPeboBaHuAM
Ha noaobHyo annaparypy, YCTaHOBNEHHLIM HbIHE JIeHACTBYIOLUINM

3aKkoHoAarenbLCTBoM 1o parnocesi3u.

Ans nanyucHun B ahup wndpoxkom-
GuHauuwn, BhipaGaTtsizaemon wudpa-
Topom [f1] nepepaowero 6noka, cny-
XWT nepenatauk. Ero npuHuvnuans-
Has cxema naobpaxeHa Ha puc. 1. 3a-
METUM, YTO Kakux-nubo ocobuix Tpe-
Gosanuia cucTema wudpaumu K nepe-
NAaTHUKY HE NPeaLABASIeT.

MleHepaTop Hecyulel cobpaH Ha
TpaHauctope VT2 v paboTtaeT Ha vac-
ToTe 26945 klMu — Hecywen paguo-
KaHana CTopoXa, BbiileNeHHon Ans ox-
paHbl aBTOTPAHCNOPTHLIX cpeacTs o-
CyAapCTBEHHOM KOMUCCUER NO paauo-
qactotram npn MuHUCTEepCcTBEe CBA3N
P®, Ha a1y 4acToTy HacTpoOeH ero KoH-
Typ L1C1, oHa xe aBNAEeTCH OCHOBHOW
{(nu TpeTLER) rapMOHUKOI KBapUEBOoro
peaoxaTtopa ZQ1. Cea3b reHeparopa ¢
ycunurenem MOLWMOCTHU Ha TPaH3WCTo-
pe VT3 — tpanchopmatopHas.

Kouryp L4CBCT7CE cornacyer BLiXOA
nNepepaTyMKa ¢ aHTeHHon., Manunynsiuws
NPOUCXOAMT B LEENW IMUTTEPA TPAH3NC-
TOopa VT3 — ycunurents MOUHOCTH BXO-
anT B paboumii pEXUM UL NPY OTKPbI-
TOM A0 Hackiwenus Tpanauctope VT4,
{Manunynaumio B Leny 3aaaiouero re-
HEpPaTopa, MMEILLIero KBapuesylo cra-
GUAM3ALNIO HaCTOTEI, B GLICTPOABACTBY-

louWX CUCTEMAx HE NPUMEHSIIOT 13-3a
TOrO, HTO BCAEACTBUE BLICOKOW A06POT-
HOCTH KB2pLEenoro Pe3oHaTopa Takou re-
HEPATOP CNWLLKOM MEOANEHHO BbiXOAWT
Ha paboyuii pexum).
paHaucTop VT1 — 3neKkTpoiHbli
BKAOYaTENnb B UEeNnu OGU.lel'O NUTaHK:N
nepepartyuka. O naanauerwm v pabo-
TE 3TOro Kniw4a (M, KCTaru, O MaHu-
NYNSTOPE) PaccKasdaHo B YNOMSIHYTON
craTtbe o wudpatope ([N], puc. 2m 3).
YepTex nevwaTHoW nnatkl, Ha KOTO-
PO paaMeLLeHsl 3NeMeHTel Nnepeaar-
Yyuka v wudparopa, nokaszaH Ha
puc.2. OHa u3roToeneHa u3 ABYCTO-
porHero GONbrMpoOBaHHOro CTEKAOo-
TekcrtonmTa TonwuHom 1,5 mm. OgHa
cTopoHa, uMeluian BeiBopkn 8 Gonb-
re Ans Nponycka NPOBOAHWKOB, Bbi-
NONHAET QYHKLNK OGIJ.IEI"O npoeona “
3KpaHa. eTann CMOHTUPOBaHbLI CO
CTOPOHbLI 3KpaHa. IKpaH COeAuHEH C
nevyaTHbiM1 NPOBOAHUKaMK NPOTUBO-
NONCXHOK CTOPOHLI NNAThHI 8 ABYX TOM-
Kax, OHW UMEIOT KOHTaKTHEIE Naowan-
KW KBanpatHoW ¢GopMbl; COeaAMHEHWA
BbINONHEHL! NDOBONCYHLIMW NEPEMBIM-
Kamu. Ha Buae co CTOPOHLI neTanei
reHeparop oraenex or wwdparopa
YCAOBHOW UBETHOW NUHMEn.

KoHrakTHOe none X1 wudparopa
PacnonoXeHo BAONL KPas nnatel CO
CTOpPOHE Mukpocxem DD4—DD6.
Bavxkuuii K Kpa psig KOHTaKTHBLIX NA0-
wanok nonsn coeguHeH C NNKKCOBLIM
NPOBOAOM NUTAHWSA, BTOPOW P — ag-
pecHLIe BLIBOALI MUKpocxem. Coenw-
HeHue NPOBONOYHONW NEPeMLINKON Ka-
koro-nwbo aapecHoro suioga ¢ 6nun-
Xarwen "nnmocoBoin” NnowWaaxkon co-
OTBETCTBYET efiuHuLe B WU(POKOM-
OuHauun, a ero coejiuHeHue C akpa-
HOM nnatbl — Hynio, KoHTypHbie Ka-
Tywku L1 1 L4 cogepxart kaxnan no
18 BuTKoB nposoaa N3B-2 0,33. Ha-
MOTKa — BMTOK K BUTKY Ha NONMUCTK-
PONOBLIX Kapkacax AMaMeTpoM 5 M,
UMEIIUKMX oTBepcTus ¢ peanboin M3
noa Kapb6oHWINbHLIE NOACTPOBYHUKK.
Karyuiky cesidu L2 — 3 guTKa NpoBo-
aa N3BWO 0,25 — naMaTkLIBaIoT No-
BEpPX KaTylku L1 CO CTOPOHbI BLIBO-
Aa, COCAMHSEMOro C KOMIEKTOPOM
Tpanaunctopa VT1, kak 310 NOKa3aHo
Ha puc, 3. Katywku L1L2 n L4 Heob-
XOAWMO pacnonaratb Ha nNnaTte Tak,
4T0GbI UX OCW GbLINK B3AUMHO NEpPNet-
AVKYNSIPHBL

Opoccent L3 — cranpapruuii,
ANM-0,1 (unu AM-0,1), ero vHayk-
TuenocTb 20...30 MkMH. Buicokouac-
TOTHLIR pa3dbem X1 ans BKRIOYEeHUs
aurennbl — CP-50-73®. Nieanooan
4acTL pasbemMa YKPenneHa Ha KPOH-
WTehHe, BLINONHEHHOM KakK NPUNuUs
NMUEBOW Nanenn Kkopnyca, CKNeeHHo-
ro n3a nucropoi nnactmaccul. Maba-
pUTLI Kopnyca — 142x55%x25 mm.

Bua Ha nnaty nepepawoutero Gnoka
CO CTOPOHbI AETANEGK (KPbLILLKA CHATA,
nnarta oTBUHYEHa OT nuueaoﬁ naHenwn
U NOBEPHYTA BHKM3 NO PWUCYHKY) NokKa-
3aH Ha puc. 4.

KongeHcatopul nepegatuuka C1,
C2, C6—C8 — mobuie kepamMuieckue,
nyywe AUCKOBLIE C BLIBOGAMK NOA Ne-
yaTHeiil MOoHTax; C3, C4 — KM6. B
wupparope C1—C3, C5 — KMB. Ok-
cuaHLIE KOHAEHCATOPLlI nNepeaaoule-
ro 6noka — K53-1, K53-1A vnn K53-
18. Bce peawctopsl — MT-0,125.
Kronka SB1 — M7 (unu MN7LU); ona
(dUKCUpoBaHa ckobol U3 MeaHon npo-
BONOKU AnaMeTpom |1 MM, BNanHHOR
B OoTBEpCcTUs nnatel. MNepeknovatens
SA1 — NA9-1.

Tpanauctop KT3107X nepegatyu-
Ka MOXeT GbITh 3aMexeH Ha KT3107 ¢
BYKBEHHLIMWU uHAeKcamu B, T—E, U—
N, KT685B, KT685I" nnu nioGoi na ce-
puu KTE86. B manunynatope cneay-
€T npaMennTs Tpanaunctop (VT4) co

HOpuit Anekceesuy BuHorpagoe — eeayluuin uHxeHep MHcTurTyTa
npuknaaHoi marematuku um.M.B.Kengbiwa Poccuiickon AH, ak-
TUBHBIN aBTOp XypHana “Paguo”. B ceoe Bpemna cobupan nam-
noBbLie paguonNpueMHUKU U Tenesnua3opsl, Mactepun tpaHcdop-
mMaTopbl ¢ “cepaeyHukamMu’’ 3 KpoBenbHOro Xeneaa. Mocne wkon.l
— TeXHUKYM, 3aTem — apmus, rae ocobeHHo NpUroguscs paauonio-
OUTENbCKUIA ONbIT.

Nocne pemoSunuzauun K0.Bunorpanos — naGopanrt B UHcTuty-
Te 6uodpusnku AH CCCP u cTtygeHT paguorexHmyeckoro dpakyns-
Teta 3aoyHoro sHepreTuyeckoro. fanee — BblyucnutenbHbIn
ueHTp MIY, yyactue B co3faHMKM nepBbiX oTe4ecTBeHHbIXx ABM.

HYurarensm Hawero xypHana KOpui AnekceeBuy 3HaKOM Kak pas-
HONNAHOBbLIN paguonioouTenb-KOHCTPYKTOP. Ho, noxanyi, 6ons-
LY 4acTb CBOEro TBOPYECTBA OH MOCBATUA KOHCTPYMPOBAHUIO
M BHEpEeHUIO B Haw ObIT NpuBopoB KOHTpons obuwiel paguayu-
OHHOW 06CTAHOBKM U OGHAPYXEHUSI UCTOYHUKOB PaauaLNOHHOTO
3arps3HeHusa OKpYXawLwen cpeabl.
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cratudeckum koadpOUUMEeHTOM nepe-
Aadu Toka He meHee 100, Makcumans-
HbLIM TOKOM KONnexTopa He meHee 50 mA
M HanpaXeHWem HackILLEeHUsT KONNeKTop-
amuTTep He Bonee 0,3 B. Kak nokasbl-
BaeT OnbiT, 3eChL BNONHE YAOBNETBOPU-
TeNbHO paboTaldT TPaH3UCTOPLI
KT3102A—KT3102E, KT3117A, KT3426,
KT342B, KT660A, KTEE0E. Ecnu koad-
(UUMEHT Nepenativ ToKa MeHee ykadaH-
HOrO, HECKONLKO YMEHLLWAIOT CONPOTUB-
nedwe peauctopa R8 8 wudparope.

Korga apkocTh CBEYEHUS CBETOAUO-
Aa HL1 B nepegarymke He NnpuHUMNn-
ansHa, KMMA14A-K MOXHO 3aMeHUTL
no6biM APYruM.

B Lumd)g)aTope MUukpocxembl K17671A7
1 K176/1ES 3amMeHnMbI Ha COOTBETCTBYIO-
wwe na cepuu KS61. BuikatovaTent gA2
He obn3aTenex, Tak Kak ToK, notpebnsne-
Mblil nepegaoimm GNOKOM B PeXUMe
OXparibl, He NPEBLILIAET HECKONbKMX MUK-
poamnep.

Ha puc.5 nokasaHa KOHCTRYKUWNSA Ha-
CTpansaeMoin CNUpPanbHO-WTHIPEBOW
AHTEHHbLI, UCNONL3YEMOl B Nepenann-
uiem 6noke. Ee OCHOBOM CRYXWUT (pTO-
PONAACTOBLIA WAN NONUCTUPONOBLIN
CTepXeHb 2, UMEIOWWIA No BCEn Ann-
HEe HapyXHyio pe3uby 1 cKBO3HOE OT-
BepcTue. Ha OAMH U3 KOHLOB CTEPX-
HEl TYro HaBuHueH kopnyc 1 BCTapku
pasbema X1, ¢ NOMOULLIO KOTOPOA aH-
TEHHY YyCTaHaBNAWBAIOT Ha KOpnyc
nepenartymMka (aNemMeHThl KpenineHus
KOakcuanbHoro kaGens u3 s8CTaskm
ynansiot). B orpepcTtue crepxHa c
YMEPEHHbLIM HaTAroM BOBUHYT MeTan-
nuHecknii WTbips 4.

B peanboBylo KaHaBKy CTEPXHN ykna-
avisaor 125...130 eutkoB nposona N3B-
2 0,5. Huxuuid (6nuxnmnidi Kk pasuemy)
BLIBOA 3TOW CNUpansHOR 06MOTKM 3 Ye-
pe3 GOkOBOE U OCEBODE OTBEPCTUA B
CTEPXHE BBOART B OTBEPCTUE LUEHTPANb-
HOro BLIBOAA BCTABKWM pasbema v npu-
NauBaloT K Hemy. BepxHuil KOHeL aHTeH-
HOW cnUpanu OCTaBNAIOT CBOGOAHBIM,
Erc HeoDXoAMMO NWWIL TEM MW WUHBIM
cnocobom 3akpennTb Ha CTepkHe, He
[ONYCKan KOHTAKTa CO LUTHIPEM.

Ans HACTPONKKU NepenarymKa K ero
BuixoAay (K BeiBOnam rHeana X1) nog-
KNIOYaT namny Hakanueanua MH1-
0,068 (Hanpsxeune — 1 B, ToKk —
0,068 A) unn MH2,5-0,068. YcraHo-
BUEB PEXUM Henpephmuoiﬁ redepauvn
(ana atoro nepexknioyatens SA1 wud-
paTopa nepesoanT 8 nonoxexue "He-
NPepeIBHOE uanyueHue”), BpawleHuem
NoACTpOeYHMKOB AoBUBAIOTCA BO3-
MOXHO Bonee spPKOro €€ CBEYEHWS,
Ecnu npn HACTPOIAKE BLIXOAHOrO KOH=~
Typa MakCUMYM IPKOCTW COBnaaaer ¢
MWHUMYMOM noTpebnsemoro nepe-
AaTYUKOM TOK3 M 3TOT PEXUM YCTON~
Y4B, T. €. NOBTOPAETCH NPU KaXOooM
BKNIOYEHUW U OTCYTCTBYIOT NPU3HAaKu
BHEKaHanbHOW reHepauwu (korpa
nepepartyunk paboraer 6e3 ksapueso-
ro pe3oHaTopa 1 AaXe Npw OTKNIOYEeH-
HOM NUTaHWU 3a0aI0WEro reHeparo-
pa). cuMTaiTe, 4TO OH HACTPOEH.

BONLTMETPOM, MMEIOUUM BLICO-
KOYaCTOTHYIO FORCBKY, Hanpumep, Ad-
M2 uau MP-12, MOXHO HACTPOMUTL
nepefaTyrk TOMHEe W, rnasHoe, oue-
HUTL €ro BLIXCAHYIO MOWHOCTL. Ang
3TOro K reesny X1 noaxknioyaloT aKkpu-
BaneHT aHTeHHbsl — peauctop R, co-
npoTtusnennem 51 Om (akTuBHasa co-
cTapnfaiowan peansHoM aHTEHHbI MO-
XEeT OTNUYATLCA OT 3TOr0 3HAYEeHus,
4TO HYXHO UMETL B BUAQY NpPY OKOHYA-
TEeNbHOW HACTPOWKE paguokaHana a
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LLenoM) 1 BpawainT NoACTPOEYHUKU
KaTylWeK, OPUEHTUPYACE Ha MakKCK-
ManbHOE NoKaszaHue BONbLTMETpA.
MowmHocTe P B BarTax, otgaBacMylo
nepegaTiyukoM B aHTeHHbIW dKBMBA-
NeHT, BbINUCHAIOT Kak P=U%/R,, rae
Hanpsxenuve — B BONLTax, a conpo-
TUBNIEHUE — B OMaX.

Mpu Npoumnx pasHbIX YyCNOBWUAX aTa
MOWHOCTL 3aBUCUT OT HANPsSXeHWn
nuTaHna nepeaartiuvka (cM. Tabnuyy).
B rabnuue ykasausl aHaueHus norpeb-
naemMoro nepepawlimm GNOKOM TOoKa
B PEXWUME HENPEepbLIBHOro UanyyeHus
lnormon ¥ B8 PEXUME KOQWPOBAHHOWM
nepenavu lyar xon, @ TAKXE N3NyHacMom
MOULLHOCTU P,, NpyU pasnuuHeix 3Ha-
YeHUAX Hanpskenus nutadns U, Xa-
PAKTEPUCTUKM CHSITLI C OOHOIo u3 0b6-
pasuncs _ONoKa Npu 3KBUBANEHTE aH-
TeHHbl R, = 51.0M. "BbiXumars" cy-
ulecTaenno BonbILYI0 MOWHOCTL HE
cneayet — nepenarynk Takon CTpyk-

72y

4128 DA! V1 +9 8
(k- xpu2enea | asw  |(x nepesa
maper) | I 2 NI rouery
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TYPb! NOYTU HABEPHAKA NOTEPSeT yC-
TOWUMBOCTbL, A Cro TPAH3UCTOPLI OKa-
XYTCA B 3anpefensHoOM Pexume.

BrHewHu sua nepepaoweroc 6no-
ka B c6ope nokasaH Ha puc. 6.

Mockonbky aHepronorpebnenue
nepepaiouiero 6noka HeBenwuko, ue-
necoobpasno UCNONLIOBATL €ro pe-
3epBUPOBaHHOE NUTaHKe, rie OCHoR-
HbiM UCTOYHUKOM Oyaner Garapen ak-
KYMYNSTOpO8 asTomobung, a peaeps-
HbIM — MuHuatiopHas Gatapes akky-
mynatopoe “Huka"™ wvnu 70-0,1 (cwMm.
cxemy Ha puc. 7). AoGasup peanctop
R1, mMoxHO oBGecneunTb NoA3apsasky
pe3epsHoi Garapen mManbiM TOKOM.
PesepeupoBasue nUTaHmus 3HaanTen-
HO MNOBLICUT HAAEXHOCTL OXpPatibt.

Bmecto KP142EHBA MoxHo ucnont-
3josatbh crabunuaatop KP142EHSTI,
3aMeTuM, 4TO B HBKOTOPLIX CNpaso-
HUKaX yKasaHa WHasn LIOKONEBKa 3TUX
MUKPOCXEM — BLIBOAY 17 NPUCBOEH HO-
Meg 1, suiony 8 — 2, nsisony 2 — 3.

NUCAHHLIA CTOMUNAUBATTHbLINA
nepegaTivKk BMEecTe C NPUEMHUKOM
YyBCTBUTENLHOCTLIO 1...2 MKB (pane-
KO HE PEeKOpAHOK B pagnonioburenb-
CKOM NpaxkTUKe) MOryT CocTanuTh pa-
AnokaHlan, cnocobHiin npw Gnaronpu-
ATHLIX oOCcTOATeNnLeTBax obecneuuTt
CRA3L Ha paccTosHuM 1 kM u Gonee.
Ho 1pu 06n3aTensHom yCnoBuu — au-
TEHHbLIE CUCTEMbl WU NEepeaatTuunka, u
NPUEMI KA AOJKHI GhiTh HACTPOEGHH!
Ha 4acToTy pagvokaHana. Takow am-
TEHHOW — [laXe NoNHOPA3MEPHOW K
BLICOKO3(M(PEKTURHOW — HETPY/IHO OC-
HaCTUTb CTAaUMOHAPNLIA PAANONPUEM=-
HUK.

Mepepaowan xe aiTedla B aBTo-
MOOUMNBHEIX CUCTEMAX OXpPaHbl BBUAY
MAnocTU canoHa He MoXeT BLITb non-
HopaamepHoi. He zatparusan Bcex
ACNEKTOB "aHTeHHOW" npobnemsl, oc-
TAaHOBMMCA NWLL HA HEKOTOPLIX BO-
npocax.

Kpome yxe ONUCAHHOro BapuaWTa
KOPOTKOM CNUPaNnLHON aHTEeHIIbI, Hac-
TO MCMNONL3YIOT CrivpansHylo Geckap-
KacHylo autenHy anudon 0,5...1 m.
MpPoTUBOBECOM CNYXUT Ky30B aBTOMO-
Guna. HacTpamsaloT Takylo aHTeHHy
pacTaXeHnwem — B Pe30HaAHCE €e COo-
NPOTUBNEHUE CTAHOBWMTCH “UCTO aK-
TUBHBIM U ManyyeHune 8 apup A0CTH-
raer makcumyma. Hepenxo B KayecT-
BE& "CanoHHON" UCNONb3YIOT anTeHHy
OT NOPTaTUBHOW paauocTaHuMK ava-
nasoda 27 MIy. Ho Takas aHTeHHa
OOMKHA AonyckaTk NOACTPOWMKY, Tak
Kak 4acToTa KaHana oxpaHHoW curHa-
nu3auuMn 3aMeTHO CMelleHa OTHOCK-
TEeNLHO CepeauHLl 3TOro AManasoHa
(Ha KOoTOpylc Takue aHTeHHbl obbLiMIo
HACTPOEHLI).

AHTEHHY NepegaTyvka NoAKNKYaIoT
K rHesny X1 nubo HenocpeacTBRHIO,
nuBo MEXAY HUMW BKNIOYAIOT OTPE30K
KoakcuanbHoro kaGens, NO3BoNs0-
LiniA pacnonaraTts nepesaoumin 6nok
3a npeAenamMm BUAMMOCTU. 3T1a BCTan-
Ka nonxua ObiTh OTHOCWUTENILHO KOPOT-
KOW — MHOIro MEHLLIEGA ANUHLI BONHLL 7,
— W UMETL Manyio COBCTBEHHYIO OM-
KOCTb, NOCKONbKY OHa nonaer B C8. Oco-
6Ll UHTEPEC, U NPEXAC BCero Npw co-
rnacoBalinv NepeaaTinuka Manoi Molll-
HOCTW C "KOPOTKOW" aHTeHHOM, Npef-
CTaBNALT KOAKCUANLHAS BCTARKA, MMEGIO-
1a5 3NEKTPUHECKYIO JUTnty 2./4.

MOCKONLKY B Cpeae ¢ AU3INEKTPU-
YECKOW NOCTONHHOW £ 3/MICKTPOMATHAT -
Hbie BONHLI PACNPOCTRAHAKTCA MEea-
neHHee B .f; pa3s, reomerpuyeckas

PAJIMO M1, 1995¢. 39



AJIEKTPOHUKA 3A PYJIEM

ANWHA Takoi BCTaBKW ARONXKHA ObITh
COOTBETCTBEHHO yMeHbleHa. Koad-
(ULVEHT yKopouekus ., — nacnopt-
HAf XapakKTepPUCTUKa KOaKCUanLHoro
kaGensi, He Bcerna, npasfa, yka3bl-
gaemasi B CNpaBoyHOW nuTepartype.
Ann GonbwuucTea kabGenen co
CNNOWwHOMU naonauuen (6e3 soanyus-
HBLIX BKNIOYEeHW) KO3 MUUUENT YKO-
poueHus nexur 8 npeaenax 1,4...1,52.
B cnyuae Jg=1,52 (nonmatunex) anu-
Ha 4YeTBEepPTLBONHOBOW BCTaBKW ANN
ONMCaHHOI0 Nepenarynka AoNXua
GbiTe papHa (rae o/afJz € — CKO-
pocTte cBeva), T1. €. 300/
26,945-4:1,52 =~ 1,83 m.

Takan BCTapka TpaHcGOpPMUPYET aK-
TUBHOE CONPOTUBNEHUE HACTPOEHHON
@HTEHHBI R, (Manoe B "KOpOTKUX" aHTEH-
Hax) 8 Harpy3ky R,, nepenatunka Kaxk R, =
22 [R,, rpe Z — soniosoe conpotusne-
Hue kabens, Npasaa, B ITOM CAYHAE CKO-
pee pcero noTpebyercs MAMEHWTbL CO-
OTHOUWEHWE 3HA4YEHUI EMKOCTW KOHAEH-
catopon C6 v C8 B BuLIXOQHOM KOHTYpPE
nepenaTyivka, OCTaBup ux obLLYIO EM-
KOCTb — B NOCNEA0BATENLHOM BKIIOYE-
HUW — HEWU3MEIHHON.

O6GbIHO OoXpaHHBIE CUCTEMLI C pa-
AVOKaHanoM UCNoNL3YIOT ans Habnio-
OEHUS 3a aBTOMOGUNEM, HaX0AALLWM-
Cf NoA OKHaMK KBapTUpLI, na4v, opu-
ca W T. N, TO ECTb HA PACCTONHWUAX,
KOraa rapaHTMpoBaHo, Kal3anocb Gui,
Be3ycnoBHOe NPOXOXACHWE Paauo-
curdana. Ho ara cofn3k MOXET OKa-
3aTbCsl W HEYAOBNETBOPMTENLHOMA,
MpuuuHa Yawe Bcero KPoeTcs B 0co-
6eHHocTAX pacnpocTpaHevs BeICOKO-
HAaCTOTHLIX 3INEKTPOMAarHMUTHLIX Kone-

banvin B yCnoBuaAX ropoaa, Koraa Ha
NpUemilylo aHWTeHHY OT Nepeparyuvka
NOCTYNAET HE TONLKO NPAMON cUrHan
{(nHOraa oH, NONHOCTLIO 3KPaHUPOBaH-
HbLIA, MOXET BOOBLE OTCYTCTBOBATL),
HO WU MHOXECTBO OTPaXeHHbIX — OT
30aHWN, MadT anexTponepenayu,
CTPOUTENBHBIX KPAHOB, HAXOASLUNXCH
B86113U TPAHCNOPTHLIX CPEACTE U ApY-
rux o6bekTos. OTpaxXeHHLIE CUrHanbI
No-pasHOMY 3afEPXaHbt BO BPeMeHU.
B3auMOAENCTBUNE BCEX 3TUX CMELLEH-
HbIX NO ¢aze curHanos, ux nHrepde-
PEHUMA MOXET NPUBECTU K TOMY, 4TO
HANPAXEHHOCTL INEKTPOMATHWUTHOMO
nons, co3gasaemMoro aaxe Gnuako-
PACNONOXEHHLIM NEPeaaTUNKOM, OKa-
XETCsl B MECTe PAcnonoXeHwus npu-
EMHOW aHTEHHbBI O4EHb HeGOoNbLIOK,

B Takux cny4yasx HeT, KOHeYHO, HW1-
KaKoM HAnOBHOCTW YBENMYMBaTL MOLLL-
HOCTb NEPEaaTyYnKa UKW YYBCTBUTENb-
HOCTb NPUEMHUKE, AOCTATOYHO NULUbL
HEMHOro — Ha ROoNIC & — NEPEeMEecTUTL
ABTOMOGWNL UNKU NPUEMHYIC aHTEHHY,
4Tobsl ypoBeHb curHana “csoero”
nepeparumka Bo3apoc GykoansHo B Ae-
CATKW pa3. Kak noka3sbiBaer onwiT,
MMEHHO nHTepdepeHursn CUrHanos e
MHOFONy4EBOM NPUEME C e€ NpaKTu-
YECKW HEenpeackas’yemon KapTuHoi
MAKCMMYMOB 1 MUHUMYMOB NONA Tpe-
ByeT nepsooYepeaHoro BHUMaHWA Npu
oprasHuaaumny HafexHoro paguoxKaHa-
na oxpaHHOW CUrHanu3auuy B ycno-
BUAX FOPOACKON 3aCTPOMKM,

NUTEPATYPA
Bunorpapos 0. Wudpartop v ne-
wudparop paguoxkasana asToOCTOpPO-
%a. — Panuo, 1994, Ne 3, ¢c. 30 — 32.

BHUMAHUE!

Pepaxkuvsa NPOAAET W BLICKINAGT NO NoYTE:
10bunernsit copuuk “flyywme koucTpyk-
UMK NocneRHnx ner. ONUCaHUA KOHCTPYK-
UM, BKNHOYEHHBIX B KHUTY, AONONHENBE Hep-
Texamu NeMaTHeIX NAaT u gpyroi undop-
maumein. Liena — 2300 py6. Onroeas npo-
Aaxa (30 ax3. u Gonee) — no 2000 py6.;
xypHanel “Paguo” Ne 7, 11 u 12 aa
1993 r. no 150 py6., 3a 1994 r. c Ne 1
no N2 6 no B50 py6., N2 7 — 4500 py6., ¢
Ne 8 no Ne 12 no 5000 py6. 3a aka.

“KB xypxan" N2 1-5 3a 1994 r. no uene
1000 py6. 3a axa.

MepeyucneHHbie WILAHUA MOXHO NpUo6-
PEecTH HeROCPEACTACHHO B pepakummn {Ce-
nusepcron nep., 10, kom. 102) wnu no noy-
T€: CHLIM M3 PACHETA YKAIAHHBIX LICH NAKOC
CTOMMOCTh NENCCHhINIKY CNEAYET NepeBecT
Ha p/cu peRakyum — 400609329 » AKB
“Buanec” s Mocxee, M®O 201791, koppe-
4er 478161600 e PKL 'Y LB, ykaaae aa yto
nepeeefieHs! ACHLIN.

Cnpaexu no Ten. (095) 207-77-28.

WY xessmror

(r.Cosopononenx)

* N3BM, Coamectumbie ¢ ZX-Spectrum
M NONHBIM HAtop MUKpOCXEM ANA HUX:

* murpocxeMul KPS65PYSBE-KPSESPYS5/,
KP565PYEE-KPSE5PY6EL, KP514, K155,
KM531 » xonaeHcarops!,

* TeNeBnanOHHBIE UIPOALIC ABTOMATH,

* NPMHTEPL OTEYECTBEHHLIC C YIKOW Ne-

NaTbIo,
Tenedonn(06452)2-76-06
095)488-25-16
06452)2-78-07

daxc

- ONTOIJIEKTPOHHKA ;

CKOJIbKO Bbl
r TENEDPOHHbLIX 3BOHKOB, YTOBbI
KYINAUTb BCE HEOBXOOWUMBbBIE BAM

() 2JIEKTPOHHBIE KOM

3BOHUTE B OUPMY
"SNEKTPOHHbLIE KOMIMOHEHTbI"

BOJIEE 2000 THUIIOB MUKPOCXEM W OPYTHMX KOMIMOHEHTOB JUIS CEPBUMCA KOMIIbIOTEPOB, TV-, VIDEO- H
AUDIOTEXHHUKH CO CKJIAIIA B MOCKBE IO PA3IEJIAM:
- HHTEFPAJILHLIE CXEMDBI # ITOJIYTTPOBOAHHKOBLIE TNTPHBOPHI ;

- CTPOYHBIE TPAHCOOPMATOPB! ;

- PEMOHTHOE OBOPYROBAHHE (WELLER, HAKKO, DENON) ;
- UBMEPHTEJIBHOE O5EOPYHAOBAHHE (MUTER) ;

- HCTOTHHKH ITHTAIIHS (VARTA) ;

- MEXAHHKA A5 BHAEOTEXHHKH ;

- KATAJIOTH , CHIPABOYYHHKH, TEXHHYECKASI IHTEPATYPA

TOJIbKO OOUH.

neopykumst ourM HITACHI, MATSUSHITA, MITSUBISHI, PHILIPS,
SAMSUNG, SANYO, SGS, SHARP, SONY, TOSHIBA

EJIAETE

OHEHTDbI ?

"3

-H JIPYTUX, BOJIEE 30000 HAUMEHOBAHMA , CTAHYT AOCTYIIHbI BAM 110 KATAJIOTAM
EBPOTIEMCKUX HHUCTPUBBIOTOPOB INEKTPOHHOIO OBOPYI0BAHWS.

TEJ./MAKC (095)281-04-29

NMPHUIJIAILIAEM K COTPYOHMYMECTBY 3AMHTEPECOBAHHLIE
OPTAHHU3ALIMM MU MATA3HMHLBL, TOPIYHIUME PAAHOTOBAPAMH

B OAPYTHUX rorooAx

40 panuO Ne 1, 1995 1.,




UCTOYHUKU NMUTAHUSA

BECTPAHC®OPMATOPHbIA

C TACALUNM

KOHOAEHCATOPOM

M. JOPO®EEB, r. Mocksa

rabapursr BHOBL pa3pabarbiBaCmMoi paanodneKTPoHHONi anna-
parypsl rofl oT rofa, Kak npasuno,. ymedsuiaiorcs. CtpemneHuve
K AdanbHememy mx yMeHbLIeHnIo HePEAKO CAEPXNBaEeT TpaHc-
popmaropHbith bnok nurarus (TBI), no paamepam nHorpa npe-
BbLILIAIOILMIA OCTANIbHYIO YacTh ycTpovicTsa. Visrotosnetrne xe Tl
MOoLHoOCTHIO 1...3 BT m MeHee — [Oeno AOCTATOUHO CJHIOXHOE W
Kpornotnupoe, ocoBeHHo B nobutesnbeckux ycsiosusix. InasHas
TPRYAHOCTEL 3aKMOUACTCS B HAMOTKE ManorabaputHoro rpanHcgop-
maropa. Ot atux 1PYAHOCTEH MOXHO n36aBuThes, NPUMEHNRB A5
KoHCTpyupyemoro ycrpoucisa becrpanchopmaropiibiii 6AoK

nuranust (6TBI).

Hawbonee pacnpocTtparer BTBMN ¢
BbICOKOBONLTHLIM NpeobpasosaTenem.
3amMeTHLIM BLIUrpLIl B paamepax no-
nyyaetcs nMbo Npu UX UCNONIHEHWN B
puae rubpuaHbLIX MUKPOCXEM, YTO He-
apocTynHo papuonioburenam, nubo
npu Bonblurx MowHocTax. Ecnu moLu-
HocTe NnpeobpasosaTenn Mana, To ero
ra6apmu nony4atTca OTHOCUTENBHO
60NbLWKUMKU, NOCKONBLKY NPOMBILLNEH-
HOCTb HE BbiNycKaeT manorabapuTHbiX
BbICOKOBONLTHBIX TPAHAWUCTOPOB.

B avanasoke mowHocTei 1...3 Bt
paauoniobuTens enonHe yaosneTeo-
put BTBIN ¢ nocneposarencHuIM “ra-
CHUMUM" KOHAEHCATOPOM, YNPOLLEHHAR
CXema KOTOpOoro nokasada Ha puc. 1.
Ero raGapuTtel U macca, TPyA0EeMKOCTb
MU3roTOBNEHUA U CTOMMOCTbL MEHbLIE,
yem y TBIM Takoi xe MOLHOCTH.

C TONKM 3pEHUSI SKOHOMUIK 3/IBKTPO-
aunepruu, KNI Gnoxa nutasua ykasau-
HOW MoOWMHOCTU HEe umeeTr ocoboro
3HauCHUA (UMEHHO U3-32 Manon MoLL -
HOCTH), HO UrpaeT pPonb KONUHECTBO
Tenna, BbIASNAEMOro Takum BNoKoMm.
B atom oTHoweHum BTBIN ¢ racawmnm
KOHAEHCAaTOPOM NPenouYTUTENLHEE,
Tax Kak cam KOHLEHCATOP Ha YacToTe
CeTU NpakTuyecku He nortpebnaer
aHepruu, a NoTepn MOLUIHOCTU B OC-
TanbHbIX 3NEMEeHTax YCTRPOWCTRa oan-
HaKOBbI.

OnHako, ecnu TpebyemMan MOLUIHOCTL
BbIXOAWT 33 YKa3aHHLIe Bbille npene-
nel, To rabapuTHbie npeumyliecTsa
BTEMN TepsioTen — npuxoauTcs uc-
nonLaoBark koHaeHcatop C.yc 60Nb-
WO @MKOCTH, rabapuThbl KOTOPOro Mo-
rYT NpesbLiwaTh rabapuTel TpaHcghop-
maTtopa.

B papguonioButennckoit nutepaty-
pe oNWucaHo Hemano YycTpOWUCTB C
BTEN, nogknioyaeMuix K ceTy Yepes
KOHAEHCATOP, HO HUTQE He YKa3aHbl
KpuTepuu, KOTOPLIMU PYKOBOACTBOBA-
NUCb aBTOPL! Npu ux paapaboTke. Co-
3naeTcsa BnevatneHwe, 4to swibop
napameTpos W 3neMeHToB GNOKOB
Gbin B 6ONLLIOIA CTENEHN CNYHaRHLIM,
B aToi cTtatee Manoxeiu peaynbra-
Thl NONbITKK pa3paboTartk METOAUKY
6onee wAn MeHee CO3NATENLHOro

npoextuposanusi BTElN ¢ racawmm
KOHNEHCaTOpPOM.

Mpexpne Bcero cnenyer ckasartb, HTO
BTBIM ¢ racauwum KOHAEHCATOPOM Xa-
pakTepHu csoecobpa3anbie coolcTBa,
KoTopble ang paauoniobutens Moryt
cTath cCiOpnpu3om. Mol NPUBLIKAK K
TRPAAMUMOHHLIM TpaHChOpMaTOopIibiM
unu GaTapeiiHbiM MCTOYHUKAM NUTa-
HUA U1, YXKE NO MHEPUMKM, MOXKEM OXU-
[laTb aHanorM4HOro NOBeneHus u oT
BTBIN ¢ racsuwmm koHAEHCATOPOM, Ho
OH BeaeT ceb] No-ApyromMy, 4To Mo-
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XeT CTaThb NPUYUHON HEKOTOPLIX HE-
NPUATHOCTEN.

BoTt ocHoBHbie ceoicTea BTEIN ¢ ra-
CALWWM KOHOEHCATOPOM.

1. Ero HenwLan pKniovaTL 8 cetb 6e3a
Harpysku Unw ¢ Harpyskom nepocra-
TOUHON MOWHOCTH, TaK Kak KOHAEH-
caTtop (puibTpa BuinpsiMuTens Gyaer
npobur HeponycTuMmo GoNblIMM Ha-
npaxexHuem. Harpyaky xenatensHo
crabunvaupoearts, TOrna oQHOBPE-
mMeHHo ByaeT cTabunusanposaHo v Bol-
X0[HOE@ Hanpsxenue. 3pech npowe
BCEro NPUMEHUTL CTabUNUTROH, BKMO-
YEeHHBIM NapannensLHo KOHABHCATOpY
PUnLTPa BLINPAMUTENS.

2. C yMEHBLLIEHUEM COMNPOTUBNRHUS
Harpyaku BbIAENFIOWAACH HA HE’
MOUIHOCTbL HE YBENWMMBAETCS, a Ha-
oGoport, ymenbulaetes. O6bAcHaeTEN
3TO TeM, 4TO HArpy3Ka ABNAETCS HUX-
HAM NNeyYoM AENUTENA HanpaxXenus
Xc,../Rias TOE X, — CONpOTUBNEHWE
racsillero KOHAeHcaTopa Ha vYactoTe
50 Ny, a R,,;, — aKBUMBaANEHTHOE CONPO-
TUBNEHue Harpysku. Hanpsixenuve Ha
Harpyske ymeHblaeTcs nponopuvo-
HaNbHO €€ CONPOTUBNCHMIO, a Bhife-
NAOWANCH HA HEW MOULHOCTL — NPO-
NOPLIMOHANLHO KBAAPATY HANPSIKEHWSI.
Tak, HanpuMep, NPX yMelibleHun co-
NPOTUBACHMA Harpyskn B Aga pa3a
paccevBaeman Ha HER MOILHOCTb
yMeHblUaeTcn B YeThipe pasa. B Tpa-
AULMOINIBIX UCTOUYHMEKAX NMUTaHKUA HAa-
GNOAAETCH UHAR KAPTHUHA: Y HIX BHYT-
PEHHEE CONPOTUB/IEHWNE MANO W NOY-
TU BCE Hanpsxenue nagaer Ha narpya-
ke. MNo3aTomy ¢ yMEHLILEHUEM CONPO-
TUBNEHUA HArpys3ku HanpsxeHue ia
HER N3MEHAETCH Mano, TOK yBENUYU-
BaeTca oBpaTtHO NPONOPUMOHANBHO
CONPOTUBAEHUIO HArPY3KK, a pacceu-
Baeman Ha HeWl MOLHOCTb yBENWuK-
BaeTcs nponopUVOHANLHO KBanparty
TOKa.

3. EmMy He onacHbl KOPOTKUE 3aMbl-
KaHuA Ha BbIXOAE, TaK KaK B aTUX Cny-
4anx BCE HANPSKEHUE CETU N3AaeT Ha
racawem KoHaeHcaTope, a BuIX0AHas
MOWHOCTE pacHa uynio. Maxuo aboi-
Tuch Ge3a ceTesoro NpPeaoxpaHuTens,
HO, KaK nokasana npakTuka, npu anu-
TeNbHOW 3KCNAyaTauuM racallmii KOH-
AGHCATOP BCE XE& MOXeT NPobGuUThLES,
no3aToMy NPEAOXPaHUTEND XenaTeneH.

4. Amnnuryna nynbcauwil Boinpsam-
NEHHOrO HaNPXeHWs Ha KoHAeHcaTo-
pe ¢unsTpa BTEN Mano 3asucur oT
CONpPOTUBNEHUN Harpy3ku. [Ans Bui-
npaAMUTENs C KOHOAEHCaATOPHLIM
¢GpunLTPOM CNpaseanMBo COOTHOLLE-
Hwe [1]: Uy/U,=aT./R,Cy, roe U, — ua-
NPSIXEHUE NyNbcaumi (aMnanTyaHoe),
U,, — nanpskeHue Ha narpyake, T, —
nepuog ceTesoro Hanpsukedun, R, —
conpoTtusneHune Harpysku, Cy — em-
KOCTh KonaeHcaTtopa ¢unestpa, a —
KOIDPULIMEHT NPOMNOPLUMOHANLHOCTH,
Yuuteisasn, uto T.=1/f., Hanuuem
U,=aU,/f.R,Cy. B aton hopmyne a, f.
u Cy, — BennumnHbl NocToNHHbIe. OBb-
enutns nx B oany: a/f.Cy=n, nony-
uum U,=8U, /R,

B GhoKe nUTaHua C racsauim KO-
aencaropom oTHowekue U, /R, novtu
NOCTOAHHO B WHUPOKOM AKMANA30HEe
M3MEHENWI CONPOTUBNERWA HATPY3KU.
Benb nHarpyska, kak yxe rosopunoch
BLILE, ABNSETCH HUXHUM NNEeYoM 1e-
nurens Hanpsikenun X/R,, (conpoTun-
NEeHUeM OTKPLITLIX AUOAO0RB BLINPSIMK-
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UCTOYHUKWU NMUTAHUSA
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Tens npeHebperaem). Hanpsaxenue Ha
||arpy3kc U!|=U6Rr|/xE+Rn'

NocMOTPUM, KaK MEMEHUTCH OTHO-
wenue U, /R, npu uameneuuu R,, Ha-
npumep, or 10 go 1000 OM: U, = 310
B (B atom cnyyae Hapo Gpatb amn-
nutyanoe 3uavenue), Xe ana Cepe=1
mk®d Ha vactoTe 50 'y pasHo npwu-
mepho, 3200 Om. 1) U, /R,=310/
(32004:10)=0,095; 2) U,/R,=310/
(3200+ 1000)=0,074; (0,095-0,074)/
0,095=0,22. Takum o06pasom, Npu Ua-
MEHEeHUU CONPOTUBNEHWS Harpy3ku B
100 pas othoweHue U, /R, naMeHu-
nocb Bcero, NnpumepHo, Ha 20%. Ha
CTONLKO XE U3IMEHUTCH W Hanpsaxe-
HME Nynbcauunia.

Peanbhoe wamenenne R,, KoHeyHo,
e GuiBaeT Tak BeNUKo, NOITOMY 3Ha-
uenue U, npakTMyecku NoCToNIHO.

MapannenbHuit ctabunuaaTop wa-
NPsREH|s NoYMTK e NoOAABARET Nynb-
cauMn, NOCKONLKY AAMHAMUYECKOE CO-
npoTuBNEHNE CTE].GMHMTDOHOB no0B8ONb-
HO BENKKO (ANs ABYX NnocneAoBaTenb-
HO coeflMHEHHLIX cTabunuTponon
A814[ R,=36 Om). He oueub npuaT-
HbIM CNeaACcTBUCM 3TOro CBOWCTBA
ETEN ssnsaercst 10, UTO NapannenbHuii
cTabunuaarop HanpsixeHus B Hem cha-
00 CHAKaCT aMNNUTY/LY NYNbCALMA,
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AMOAMTYAY NYNLCALUUE MOXHOC On-
penenyTs No rpaduky, NpUBEACHHO-
MY Ha puC. 2, UNUu BLIYUCNUTL NO
dopmyne: U =K-Ug*Crye/Cq. rae
K=0,72 — roaddpuymeHT Nnponopum-
oHanoHocTh. KoadduumenT nynbea-
uum K,=0,5U./U,.

MNpuctynas k pasapabovke kakoro-
nubo Bnoka nuTaHusa, 0BBIMHO UCXo-
AST U3 NOTPeONNeMOil OT HEro MoLL-
HOCTU ¥ HANPSKEehWA Ha Harpyake. B
BTBM aTKW ABa nNnapaMerTpa CcBA3aHbl
OLMH C APYTUM, C EMKOCTBIO KOHAEH -
catopa C,,. ¥ 3KBUBANEHTHLIM CONPO-
TusneHuem Harpysxu R,,, uro otobpa-
XaeT HOMOrpamMa, NpMBEEAeHHas Ha
puc.3. o Hei, 3apasiuch ABYMA Ni0-
6bivu napameTpamu BTEN, HeTpyano
HanuTK ABa APYr X,

Ecnw 3apaHee u3sBecTHa AoNycTu-
Masa amMnnTyaa Nynbcauwin BeINPSM-
NEeHHOro HaNPKEHWs, TO ONpeaenuTL
MWUHUMANBHYIO BMKOCTL KOHAEHCATO-
pa Cy MOXHO No rpaduky puc.2. MNpu
orpaHu4yeHHoM Bebope KoHAEHCATO-
POB NO TOMY Xe rpadmKy MOXHO Haii-
T aMNAUTYAY NyabCauwmii Npu uc-
nonb3oBaHwu MMEKLWEroCcH KOHOEH-
cartopa. B cny4ae noaxnioveHus Ha-
rPY3Kku HENOCPEACTREHHO K BLIXOAY
BuinpaMmuTens (Gea npeobSpasosare-
ns) na arom npoextupoBavue BTBMN
sakaH4YuBaeTcs.

Homorpamma puc.3 suaqane Guina
NOCTPOEHa pacueTHbIM NYTEM, a 3a-
Tem yTOMHEHA 2KCNepPUMEHTaneHo. B
ONLITHOM YCTPOWCTBE UCNONb30Ba-
NUCb KOHAEGHCATOPLI ¢ AONYCKOM NO
HomuHany =0,1%, peauctopbl — ¢ 10-
nyckom £0,2%; NOCTOSIHHLIE HaNps-
XKeHusl naMepanuchk BONLTMETPOM
knacca Yo4HocTu 0,2, nepemerHble —
knacca 0,5. K coxanenwio, ripu noa-
6ope nekan ONa BLMEPUUBAHUA HO-
MOrpammebl, NEPEHECEHUA BE HA Kallb-
Ky NorpewHocT so3pocni. K Hum no-
6aBunucs u owunbkn, AONyUIEHHbIE
NpPU CHUTHIBAHWW PEe3yNbTaTta C HOMO-
rpaMmbl. B UTOre TOUHOCTL Oka3anachk
ropa3ao MeHbLLE, YEM XOTENOCh, HO
ANs NPaKTUYECKWUX Lenel oHa Bron-
He pocrtaroyHa. Tak, npu ee npoeep-
Ke, U3 12 aamepos, NpoBeALHHbLIX NPY
pa3sHbix KOoMOBUuHauuax NapameTpos,
MakcUManbHOe OTKAIOHEHWE He Npe-
BbICUNO 2,4%.

MoxeT noka3arbCa, 4TO HOMOrpam-
My yaobHee v HarnaaHee CTPoOUTL B KO-
opauvHatax P,—U, — Beab 3nauexmun
aTux NapaMeTpoB M3BECTHLI 3apaHee.
Ho oxazanocsk, 4TO HOMOrpamMma B 3TUX
KoopauHatax, a Takxe B kocpauHaTax
R.—U, neynobxa ann cumTbiBaHuA pe-
3yNbLTATOB, NOTOMY MTO NIMHUK HAa HUX
NEepPEeCceKarnTca Noa O4EHb OCTPBIM Y-
NOM ¥ He NO3ROAAIOT TOYHO onpene-
NUTL KOOPAMHATHI paBoyeit To4KK.

BmecTo HOMOTpaMMbl PUC. 3 MOX-
HO BOCMNONL3OBATLCH AN pacUeTa rpa-
gnxom. u3obpaxeHHbiM Ha puc. 4.

Gbem pacueTos nNo Hemy Gonble,
HEM N0 HOMOrpamMe, Tak Kak npuaer-
csn GpaTh HECKONBKO HOMWHAMOB ra-
CHLLEro KOHAGHCATOPA, PACCHUTLIBATL
COOTBETCTRYIOUIME UM 3HaYeHus R, u
P, 1 BbIBrpaTs M3 HUX HyXHsIe. Ho cam
rpaduk npowe. Mo Hemy Haao Haxo-
JIUTb TONLKO OfIHY TOYKY, CNefoRa-
TenbHO, MEHbLUE BePOATHOCTY OLWKnG-
k1. Kpome Toro, B cnyyae Heooxoau-
MocTH, rpadmk NpuroAnTCH NPU NPO-
exXTUpPoBaluK WCTOMHUKA NUTAHWA C

8bIXOAHBIM HANMpaXeHUeM MEHbLIE
20 B, Homorpamma Xe Takoi BO3MOX-
HOCTW He Aaer.

MNpakTuyeckoe ucnonsL3oBaHue Ho-
MOrpaMmbl puc. 3 paccMoOTPUM Ha
NPAMEPE PacHeTa UCTOYHUKE NUTAHUA
namepurensHoro npubopa. LonycTtum,
npuBop COACPXUT TPY ONEPaUMOHIIbIX
ycunutens (OY) u ucrounuk o6pasuo-
soro Hanpsxehun (MOH). Onn nuta-
nus OY tpebyercs asynonapHLlii uc-
TOuHWK =15 B, ana nuraHua UOH —
oaHoNonsapHLIiA 12 B. CymMMapHbiii Tax
nutadua QY panex 13 MA, Makcumans-
HbiA TOk NuTanua MOH — 20 mA, Moui-
HOCTb WCTOYHUKA nuTauun OV:
Poy=0,39 Br. MowHoCcTE MCTOYHMKE
nutaina UOH: Pyopy=0,24 BT. Caeno-
BaTenLHo, CyMMapHas MOUHOCTb, MNOo-
Tpebnsemas npubopom ot Hnoxa nu-
TaHua, AonxXHa OuiTb, OKPYrNeHHo,
0,65 BT,

Nockonuky Tpebyercs HeCcKoNbKo
BbIXOA0B C pasHbIMW 3HAYEHWAMUA Ha-
NPAXEHWA NUTanun, a cam uamepu-
TeNbHBLIKA NPUBOP AoNXEH BbiTh rans-
BaHUYECKU M30NMPOBAH OT OCBETU-
TENLHON CEeTH, TC HYXeH npeobGpa3o-
gaTe/ib HaNPaAXenvs ¢ TpaHcdopma-
Topom. KMA ManomouwHbix npeobpa-
sopateneu obbivHo paseH 0,6...0,7.
MNpumem KNA=0,65. 3HaunTt, mouwt-
HOCTL, NOTpebnneMan ToJIbko Npeos-
pasosaTefem, AonxHa 6wtk 1 Br.
LononeuTensHYIo MoWwHocTs noTpeB-
nAeT napannensiuii ctabunuaarop,
4To HeobxoaumMo Ans ero HopManb-
Hou paboTul NPU CHUXKEHUU CRTEBO-
ro HanpsXeHus WU yBenuyeHuu TokKa
Harpy3ku. 3anac no CeTesoMy Hanps-
xenuvio npumem 20%, Ha ysennyeuue
TOKa Harpyaku — ewle npumepHo 10%
(MowHoCTh, NnoTpebnseman uaMmepu-
TenbHeiM NPUGOPOM, UAMEHARTCA He-
3HaymTensHo). OCTaToYHBLIA TOK B CTa-
Gunuaatope (4Tobbl He npekpaTunacs
ero paborta) notpebyer eule 2...3
MowHocTH. MToro, B cymme, nosyua-
ercs 33%, T. €. UCTOUYHUK NUTaAHUNA
BMECTe cO cTabMnnaaTtopoM Hanps-
XeHus Byner noTpebnaTb OT CETU
okono 1,33 Br. Mo HoMOrpamme puc,
3 Haxoawum, 4TO0 MowHOCTL 1,33 Br
MOXHO NONY4UTHL, UCNoNb3ya Cye =1
mMKk® 1 U,=24 B unu C,,.=0,9 mrd u
U,=29 B, unu C,,.=0,8 Mk® mu
U,=33Bur.na.

Ho KoHOgEeHCaTopbl C HOMWHANBHOR
emkocTbio 0,9 1 0,8 MK®D ripoMbILNEH-
HOCTb He BbinyckaeT. COCTaBNATL Xe
HYXHbIA KOHLEHCATOP U3 HECKONLKUX
pasHbiX eMKOcTe HeyaobHo, na u
MECcTa OHu 3alMYT MHCro, NoaTomy
ueneccobpasHo OCTAHOBUTLCA Ha KOH-
neHcatope eMkocToio 1 Mkd, B atom
cny4ae 9xBMBaNEHTHOE ConpoTMBNe-
HWE Harpy3aku No HoMorpamme Aonx-
HO ObIThb nNpumeprHo 450 Om. Ecnu
€MKOCTb PUNLTPYIoULEero KOHAEeHCcaTo-
pa C4=500 mMx®d. TOo nanpaxenue
NYNLCALMIA BbINPAMIEHHOIO HaNpAXe-
s U, no rpaduky puc.2 He npesu-
cur 0,3 B.

Buino coGpaHo yeTpoiicTBO NO cxe-
ME Ha puc. 1, 8 HEM UCNONL3ORaHbI
2NEMEHTLI C BblﬁDaHHblMM HoMwWHana-
MKW U UBMEPEHbI NOJNYUSHILIE Hanps-
xenus. Peaynetar nposepku: U,,,,=24
B, U,=9,3 B, 4TO NOAHOCTHLIO COBNa-
AACT C paCYEeTHLIMWU AaHNBIMW,

{Okon4aHue cnepyer)



CMNPABOYHbLIN SIUCTOK

NMNOCTOSHHbBIE
KOHLOEHCATOPBbI

K73-17

MneHouyHble MEeTanNM3npPoOBaHHbIE
konpeHcaTopsl K73-17 npegHaaxaue-
Hbl ANg paboTel B UensiX NOCTOAHHO-
ro, NEPEMEHHOr0, NYNLCUPYIoLLEro U
UMNYNBLCHOTO TOKA BHYTPWU KOMNAEKT=
HbiX wuspnenuii. KoHcTpykuma — 6ec-
KOpnycHas, 3aliMileHHasn, u3onuMpo-
paHHan (puc. 1). BuiBoAL — NPOBO-
NIOUHbLIE, NYXEHbIE, PACCYUTAHHBIE HA
neuarHuiil MoHTax. Knumaruyeckoe
ucnonHeHue — YXN51 u B3.
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Puc. 1

Tponems NOMWHARLNOTO nanpsxesws, B. 63030
MNpopenw HOMMHANLMOH emxocty, me@ .. 0,01—4.7
Jlonycraemoe OTKNOHOHWE BMKOCTH

OT HOMWHANLHOrO 3Kavenum, % .... £5; £10; 220
MakCHMansHoe M3MEHOHWO CMKOCTH B

TeYLMe npemMen skcnnyataums, %......... %15
MuHisMansHoe 3Hauenwe CONPOTHBNEHUR

WIONALMKM MEXAY BLIBOAAMM NPA

HOMMHanEHOA BMkoCTH ot 0,01

A0 0,33 mx®, I'Om, Ans xOHOEHCATOPOB

HA HOMUHANBHOR HANDAKAHWS:

638 : ; OO b

160-630 B
MuHHMaNbHOR 3HAYEHUE CONPOTHBAEHHA

MIONAUMK MEXAY BHIBOAAMH NPW

HOMMHANLHOR emkocTv OY 0,01

A0 0,33 mxO, MOM, Nocne 3kCnAyaTauuu

8 1eyenue 10 000 4 npu Temneparype

358 K, ana xoHpeHcaropos

Ha HOMMHANLHOE HANPAXEHHE:

63

160630 B
MuHMManbHOe 3HaYeHUE NOCTOHHHON

DLEMEHW NPKM HOMMHANLHONW EMKOCTH

Gonee 0,33 mk®, MOwm - ux®, ana

KOHOEHCATOPOB Ha HOMUHANLHOS

HanpAXeHWe:

160—630 B 10
MUHMMaNLHOB 3HAYBHKE NOCTORNHOH

DpeMens NPU HOMKUHANLHON CMKOCTH

Bonee 0,33 mx®, TOM- mx®, notne

axcnayarauum B Tesenue 10 000 4

np1 TemMneparype 358 K, ana

XOHABHCATOPOB WA HOMMHANLHOE

HANPAXEHKE;

638

160—630 B.....
MuHUMansHOe CONPOTHBNEHWE BHOWHER

H30NALUMM KOKMABHCATOPOE (NpW

COBAUHEBHNLX BMECTE BeiBogax), FOM ......... 30

0.12
03

0.04

Martepvan nogrotosned no nyGavkauwam
K®ypHana “3nexTpoHHan NPOMKLILNEHHOCTE".
O xougeHcatopax cepun K73-17 xypHan
“Paguo” yxe coobiuan wdrarenam (Cnpa-
BOYHbIA nucTok — 1991, Ne 7, c. 71=73).
My6nukyeman ceifvac CYaTha OTpaxaer W3-
MEHEHWA B TOXHUHECKOW AOKYMEHTauUMK HA
ATU U3genus.

MakesiMansHoe 3HaueHue yraa
AHANEKTPHYECKHK NOTEPD ovvvesernsacsssinsenee 0,008
MakcHManeHoe 3HaLenKe Tanrewca yrna
AHIANEKTPHHECKHX NOTEPL NOCAE AKCNAYAT3IMI
xonaexcaropos p resenme 10 000 4
npun Temneparype 358 K ..iiininennnnns ., 0,015

Homeuxnarlzf?a BbiNyCKaemMmiX KOH-
p.egca¥opoe 3-17 npepcraeneHa B
Tabn. 1.

K73-17a

MNnexoyHsle MeTannM3upPoBaHHLIe
KoHpeHcaTtopbt K73-17a npeaHaanaye-
Hbl Ana paboTbl B UENAX NOCTOAHHO-
ro, NepPemMeHHOro, NyNLCUPYIOULEro U

weHHasa, Znno‘meuuaﬂ » U30NUpoBaH-

Has (puc.2). BbiBOALI — NPOBONOYHLIE,
KECTKUE, NyxXeHble,
L .
x
© A | #08x01 [
Puc. 2

Mpepenw HOMUHANLHOro Hanpsxenina, B, 63—630
Mpenenw noxsuansnoi emxocty, Mx®... 0,01-10
Jlonyckaemoe OTENOHCHHE EMKOCTH

OF HOMMHANLHOrO 3naupim, % ...

MistimanuHoo anayense conpoTUENeis

HIONAM MeXIY BLEBOAAMH NDK

HOMAHANLHON emxocTi 10 0,33 D,
TOm, Ann xowiencaTonos

Ha HOMMHANBHON HAGDRAXEHIE:

£5; +10; 220

UMMNYNLCHOTO TOKA BHYTPU KOMMNEKT- 631 100 B .. 12
HbiX u3aenuin. KoHcTpykuma — 3awm- OO B i ceomiovi rsaneiidsseraiaasssb i opisiapnds 30
Tabnuua 1
HomuHankwoe HomuHaneHan Paamopsl, MM
Hanpaxenue, B | emkocTs, Mk®  |L (max) [B (max) [H (max)| A+0,8 | 0201 i
0,18
0,22 " = o | 98 Wt
0,33 6,3 13 2,5
0,47 8 15 3
63 0,68 6,3 13 3,5
1 18 8 15 15 o 4
1.5 85 | 19 2.
2,2 23 7
33 10,5 21 9
8.2 2 | 25 | % 12
(60 1,5 24 1
2.2 16 28 14
0,047 6,3 11 ol 2
0,068 12 6 14 10 : 25
0,1 8 15 3
0,15 6 13 3,5
250 0,22 18 7 14 15 4
0,33 8,5 16 0.8 5
0,47 . 7.5 18 5.5
0,68 23 9 19 20 7
1 10,5 21 9
0,022 10,5 1,4
0,033 12 b 13 10 G 1,8
0,047 7 15 2,5
0,068 5 13 3
! 0,1 18 6 14 15 35
400 0,15 8 15 0.8 4
0,22 7 18 5
0,33 23 8,5 19 6
0,47 10 21 20 8
0,68 11 24 10
1 24 14 27 : 12
0,01 10,5 1.4
0,015 12 v 13 10 a8 18
0,022 7 15 2,5
0,033 5 13 3
0,047 18 6 14 15 35
630 0,068 8 15 0.8 4
0,1 7 18 5
0,15 23 8,5 19 6
0,22 10,5 21 20 8
0,33 11 24 10
0,47 o 14 27 | 12
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CNPABOYHbINA JINCTOK

MHHUMANLHOE 3HAYEHHE NOCTOAHHOIM

Taﬁnnua 2 BpeMeHl npx HOMMHANBHOR CMKOCTH
Gonee 0,33 Mx®, MOw - uk®, ana
Homunansrioe HomMunanshan HommHanbHye pasmepe!, mMm Macca, r, KOHREHCATOPOR HA HOMUHANLHOE
Hanpaxeue, B BMKOCTb, MKD L B H A=0,5 | ne Gonee HanpfAxexue:
0,22 13=0,55 6=0,45 120,55 10 25 63 18 100 B ocovccnsssamicisiasinsissrorsisssasars i 4
[ 180,55 | 7,520,45 | 13,520,55 | 15 4 anmfgog T 10
H¥
63 2.2 8.5:0.45 | 170,55 7 BHewWHeN M3oNALMA (NPH COAMHEN-
33 2652065 | .\ 058 200,65 20 9 Hbix sMecTe Bgonax), FOM, —...cerrrees 30
47 e ! 12 MakcupansHoe 3HAYeHWe Taureca
100 10 3208 160,55 240,65 27.5 20 yTRa AMINCKTRHHECKUX NOTEPD v.veverrieres 0,008
0.047 HapaGorka xongeHcaropos, W,
L 13+0,55 10 2,5 HE MEHED -.......... 10000
f000 60,45 12+0,55
280 0.1 g gt 3 HomeHknatypa BbiNyCKaembiX KOH-
C.15 . 180,55 15 neHcarvopos K73-17a npencraeneHa s
0.22 7.520,45 | 13,520,655 X Taén. 2.
1 26,5+0,65 | 11=0,55 | 202065 20 9
400 it 182055 | 7.8e045 | 13°%0:55 | ¢ - Martepunan noarotosun
0.15 150,55 7 N.NOMAKWH
630 0.01 130,55 60,45 12=0,55 10 2,5
0,22 2652065 | 11+055 | 202065 20 12 r.Mocksa
COJIHE4YHO-
B HacTonuwee epems npobnema 1c-
TOYHUKOB NUTaHWA ANA NEepeHOCHON = = ©
pagvoannaparypsl npuobperaer 0CO- \\ = ol
6yi0 akTyansHOCTb W TpebyeT nOBhI- ' GB1 S
WEHHOTO BHUMaHUS CNeUManucTos, 2/ — S
3aHATLIX Kak paspaboTkoi cammux uc- GYr + D I+ _'_*'_ o
TOYHUKOB, TaKk W paavoannaparypbl.
Ka4ecTeo ransBaHU4ecKux 3NeMeHTos Puc. 1

OCTaBNAET XenaTbk NyYwero, a ux cTo-
MMOCTb HENPEePLIBHO BO3pacrtaer.
BmecTte ¢ TeM MHOrue nNepeHocHbie
3nexTpoHHbIe Npubopbl NoTpebnawT
CTONb JHAYUTENBHYI0O MOWHOCTb, Y4TO
MCNONL30BAHUE XMMUYECKUX 3TeMEH-
TOB NUTAHWUA CTAHOBUTCH SKOHOMUYEC-
KW HEBbIrOAHBLIM. YacTas 3ameHa 3Tux
3N1eMEHTOB NPUBOAUT K 623B038PaTHOM
notepe AeGUUNTHLIX MaTepuUanos.

B nocneaHwe roAbl ANs NUTaHUA
nepeHoCcHOM pagvoannapaTypsl cTanu
BCE Yale ucnonbiosate GOTOINEKT-
puyeckue conHevHole Gatapeu. Kax
npasuvno, 310 AELEBLIE KPEMHUEBLIE
npubopbl 8 NNACTMacCoOBOM KOpnyce ¢
BbIXOAHOW INEKTPUHBCKOM MOLLHOCTBIO
meHee 1 Br. B kauecTBe npumepa MOX-
HO YNOMAHYTL CONHeYyHyio 6atapeio AN
paavonpuemMHuka "fNens” BI MOLLHOC-
Teio 0,3 BT 1 6atapeto BC-0,5-9MN Mo~
HocTbio 0,5 BT ¢ HOMMHAaNBHBIM Hanpa-
xeHvem 9 B, paspabotaHHbie npen-
npuatuem “Keant".

311 conHeyHbie BaTtapeu npegHasHa-
YeHbl ANS 9NEeKTPONUTaHUA NepeHoc-
HbIX PaAUONPUEMHUKOB B BydepHom
pexume c Gatapeelt ranbBaHUYECKUX
QNEMEHTOB, Y4TO NO3BONACST 3HAYUTENb-
HO YBE@NUYUTL CPOK CNyXObl ranseaHn-
yeckoit 6atapeu. MNapannensHo BKNKO-
YeHHbIE CONHeYHan u xumMnueckan 6a-
Tapewu OTAUYHO AONOAHAIOT 0gHa ApY-
ryio u ofecneuneaint Gecnepeboiryio
paboTy paguoannapara HeaasmMcumo oT
YPOBHR OCBELLEHHOCTW,
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Bonee wupoxre BO3MOXHOCTU Npea-
CTasNAeT HOBAas KOHCTPYKLMA UCTOY-
HUKa NUTaHKA, KOTOpas Nony4muna Ha-
3BaHWE CONHEYHO-aKKyMynaTopHan 6a-
Tapen. OHa npeacrasnaer coboit 6nok
W3 CONIHEYHOM W akkyMmynaTopHoi Ha-
Tape, pasMeLleHHbIX B OAHOM KOpny-
Ce W BKNIOHEHHLIX NapannensHo. OxHu
COrnacoBaHbl NO 3NEKTPUHECKUM Napa-
MeTpam 1 umeloT obLLyIo napy 3axu-
MOB ONS NOAAYY TOKA Ha paguoanna-
paT 4epes3 coeauHuTenbHbii Kabenb,
ConHeyHo-akKymMynaTopHbii 6nok npu
NPAMOM UNKN PACCERHHOM CONHEYHOM
cserte MoxeTt nubo NuTaTk annapar u
OAHOBPEMEHHO NOA3apaXaTh cobeT-
BEHHbLIE aKKYMynsTopel, Nubo TONLKO
nuTaTh anrnapaTt NPwv OTKNIOYEHHbLIX aK-
KymynaTopax, nMOo TONLKO 3apaxaTbh
aKKYMYNATOPLI, 8 B TEMHOE BPEMS CYy-
TOK NUTaTh annapart OT akKyMynaTop-
HoW GaTtapeu.

Ang Toro 4To6b NpeaoTBPaTUTL pas-
psiaky 6aTtapeu akkyMynaToOpos Yepes
conueyHyio Garapeio, NpeaycMoTpeH
pasgenvutenbHein anog VD1 (puc. 1).

B HacToswee spema pa3apaboraHsl
W OCBOEHbL! B NPOM3BOACTBE TPWU MO-
LEeNu CONHEYHO-akKymynaTopHowu Barta-
peu — "dnekTponuka M1", "BnekTpo-
HUKa M4" u "3nexTpoHuka M5".

“8nexTpoHuka M1" npenHaaHayeHa
Ans paoTel C NOPTATUBHOW annapa-
TYPOW, UMEIoWern HanpsxeHue nura-
HUA 9 B. OHa obecne4ymsaeT NOCTORH-

Puc. 2

HbIA TOK Harpgsxu 60...120 MA npu Ha-
npsxeHuu 7,5...9 B, Ee conHeyHan Ba-
Tapes cocTouT u3 30 poToanemeHToB,
pPasmMeLLEHHbIX Ha NNacTMaccoBoM oc-
HOBaHWW W COEAUHEHHLIX NOCNefoBa-
TensHo, CHapyxu OHa 3awuwieHa npo-
3Pa4HOI CBETOPACCEUBAIOWEN KPbIL-
KO U3 aKpWNoBoro nnactuka. Ans yc-
taHoBky GaTapeu B rnonoxeHue Hawu-
AYYWero OCBELLEHUST CONHUEM B KOp-
nyce wanenus npeaycMoTpeHa noa-
CTaBKa, KOTOPYIO MOXHO dUKCUpOBaTh
B HECKONbKUX NONOXEHWAX,
AkkymynatopHas 6atapes cOCTomT
M3 CeMK BKAICHEHHbIX NOCNENOBaTe/b-
HO AUCKOBLIX akkymynaTopos 4-0,26,
pPa3MelleHHEIX B OTAENbEHOM OTCexke
Kopnyca. B TOM Xe OTCeKe CMOHTWU-
poBaH pasbeMm AnA nogknyeHus
anekTpuyeckoro kabenn ¢ konoaxoi
pa3bema Ha BTOPOM KOHUE, TaM Xe
Easmemeu paspenurtenbHsiv auon
A106A. BuewHuit BUa "3NeKTpoOHU-
k1 M1" npeacraenen Ha ¢oTo puc. 2.

(OKoHuaHue cneayer)

MaTtepuan noprotoewnu
K. BMUHOBLEB, B. NAHTYEB
r. Mockga



3A PYBEXOM

CUHYCOULOASIbHbIA FTEHEPATOP

Ha pucyHke npwsegeHa cxema NpocToro
CHKYCOMQANLHOrO reHepaTopa, BLiNDMIEH-
HOro 13 AOCTYNHLIX SnemenToB. HecMoTpR
Ha 3TC €ro NapaMerpul BNONHE OTBEYaKT
Tpeboeaknam, npeabRensemMbiv K N3IMepu-
TeNbHLIM reHEePaTOPaM N0 3HAYEHWIO CTA-
6UNLHOCTI 1eHepUPYeMbIx konebauui, He-
bonkhwoit BenvumHe koadbduumenTa Henu-
HEAHOCTH, NNABHOCTU ¥ CTYNEHYATOCTH pe-
FYNUPOBAHKA YPOBHA BEIXOAHOrO Hanpaxe-
HWA, Manoro Toka noTpebneHrn aHepruw.

Jror reHepartop Moxet 6biTk MCNONL3O0-
Ba KaKk MCTOYHUK HU3KONaCTOTHEIX Koneba-
HUI NPU HACTPORKE W NPOBENKE INEMEHTOB
TPaKTCB PaavonpUeMHUKOB, FPOMKCroBOpH -
Teney, AN NPOBEPKK APYrvX udmepurens-
HbiX NPODPOB.
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resepupupyemoix xoneGaHiii BO BCeM pua-
nasoHe. YnpasnaeTsi 3BEHO M3MBHEHWUAM
HaNPAXEHWA Ha 3aTBOPE NONEBOr0 TPAH3AWUC-
TCpA, KOTOPOe NoAako ¢ seixoaa OY. flo-
00€ M3MeHeHWe Ha BbIX0Ae MMKPOCXEeMb!
DA1 Bri3biBAET W3MCHEHWE CONPOTHBNEHUA
KaHana cTOX-WCTOK, @ 3T0, B C8OK OYepeab,
NPUBOAMT K W3MEHEHWIO KO3GdHUMEHTa
YCUNEHWA KackKana.

HU3KO4ACTOTHOE HanpAXEHHE C BLIXOAA
Nepecro Kackaga vepe3 AenUTeNb Hanpaxe-
HuA R10R11 nOAaHO Ha HEWHBEPTUPYIOWUI
BXOA ycvnuTens Ha mukpocxeme DA2. Ko-
aQPUUMEHT Nepefaww 3TOro Kackapa co-
crasnner 10, BanaxcupoBka paGoTel Kacka-
A3 N0 NOCTOAHHOMY TOKY BLINOMHEHA NOA-
CTpOeYHEIM peaucTopom R12, Ha swixoge

Ki2 tH
A7 i/
4K +158

‘/j’ 47K

6uBanTCH BOABYXAESHWA reHeparopa n epa-
WweHueM nepemerHoro peaucropa R2 npo-
BEPAIOT Kanuyue reHepauum B0 BCem Aua-
naacHe NepeMeLleHun ero apvxka. 3arem
yCTaHannueawT Nepsbid NoaAAUanasoH, a
nepeMeHHLIin peaucrop R2 B nonoxerue 2/3
OT MAKCUManLHCro 3HAYEHUA CONPOTHRNE-
HUA. PerynvupoBKoi NOACTPCEYHLIX pe3vcTo-
poe R6 u R7 ewiGupaior Takoe ux nonoxe-
HWB, Fe UCKAXEHUA CyHYCOMABI MUHUMAaNb-
HO. [ins nonydYeHus YKA3aHHOrO B TeXHWYec-
KMX ¥apaKTepuCcTUKax 3HaveHus xoadbouum-
EHT3 HeNWHENHbLIX MCKaXeruih HacTPoiky
cnefpyer NpPOU3BOAUTL C UCND/L30BAHKEM
MAMEPUTENR HENVHENHBIX MCKaXEHWA,

K ebixogny Mukpocxemsl DA2 cnepyer noa-
KNKOYUTL BONBTMETD € Npegenom waMepe-
Hua 0,5...1 B » noacTpOEUHLIM PE3UCTOPOM
R12 nponasecty 6anaHcupoBky paboTsl you-
nuTenn Ha mMuxpocxeme DA2. Mpapyuposky
PEryNATOPA NAGBHOT O UAMEHEHWA BLIXOAHD-

ﬁﬂ?ﬁ

£ €3 0065 m
100
#21
105
777
WK syz
i
AJ |
IS 4
e
1500

7 G,0t5mx

OCHOBHBIE TEXHMYECKHE XBPAXTEPHCTHKH
Avanaaon reHepUpyeMbX

KONEGAHUI, L ..oieviiaeririarananees 10...100 000
KOIQPUUHEHT HEnuHEeNHBIX

Ackaxenaii, %, we bonee,

8 noaguanasoHax My:

10...40 1 85 000...100 000 .......corncnsuen. 0,8

BILRS 0005 . e e T 0.3
Makchmaneksil pa3max BHIXOAHOT

HANDANONIR, B iciiiiisimimmsssnermseramanisseiss; 18

W3menonne aMnanTyae BeIXOAHOrO
HanpAXeHwA BO Scem Awanalone

yacror, aB, He 607€8 ........ccevecicnnniennnnns 0,2
florpebnaeman mowHocTe, Br,
HE BONBR ..uvvici i AR O

HWakouacTOTHLIN CUHYCOMAANbHbIA FeHe-
parop Ha mukpocxeme DAY BeINONHEH NO
MocToecH cxeme PobuHcoHa-SwHa, Buibop
nogawanaaora (10...100 My, 0,1...1, 1...10
v 10...100 kTy) ocywecrennerca nepexnio-
sarenem SA1, a nnasHas yCTaHOBKa 4acTo-
Thl — CABOEHHBIM NEPEMEHHBIM DE3UCTOPOM
R2. ina nony4eHA8 NPONOPUMOHANLHOCTH
Mexay yrnoM NOBOROTA ¥ UIMEHEHWEM Yac-
TOTE HE06X0aKMMO, 4T06LI NepeMeHHLIH pe-
31CTOP UMEN NOKasaTenbHYK Xapakrepuc-
TUKY U3MEHEHKUA coNPOTUBNEHUA (rpynna B).
TpebosaHun Kk MABHTHYHOCTM CONPOTHEBNE-
HWIA KaxQoro U3 ABYX NepemMeHHbiX Peauc-
TOPOB H@ CTONb BLICOKW, TaK XaKk HeGonb-
Wue panusva mMoryT GbiTh KOMNBHCUPOBA-
Hbl NOACTPOBHEIM PEaUCTOPOM R7,

B uenun orpuuarensHoit obpatHoi cBA3M
ONEePIUMOHHON0 YCUNMUTENS BKNIOHEHO AMHA-
MWYBCKOE 386HO, COCTORWIER M3 PEIUCTOPA
R4 v Tpanaucropa VT1. PaGoroii aToro 3se-
Ha AOCTUrHyTa crabuanaaums amMnauTyybl

Vit KF52)

RIT oM

o DA1, D2 709
T run 66

Kackaga NoAxnioNeH aTTEHIAToR € 3aryxa-
HuewM 0-20-40-60 ab.

Muraercs YCTPOWCTBO OT CETH NEPEMEH-
HOro TOKa Yepea NOHWXaKluih TpaHchop-
MaTOP C NepeMeHHbiMK HaNPAXEHUAMU Ha
BTOpMYHOH obmMoTke 21+21 B.

MpW BLINDNHEHMU KOHCTPYKUWW reHepa-
T0pa xonpeHcarope C1 — CB cnenyer Bui-
Bpatb C A0NYCKOM OTKNOHEHMA HOMKMHANE He
Gonee +1%, pPacNONOXYB WX HENOCPeACT-
BEHHO MEXAy NamenaMu raneTHoro nepe-
knwouartena SA1. Modrax ycrpoifictea npo-
W3BOAAT HA NEYaTHOW nnare U3 PONbrMpo-
DaKHOr0 reTuHakca.

HacTpoiky reHepaTOpa BLINONHAKT B Ta-
KoM nocnegopatenbHocTu, K obuwei Touke
peavctopos R10, R11 nogknouawT ocumn-
norpad. Nepekntovarans SA1 ycraHasnvea-
KT 8 NONOXeHue BTOPIre NOAAWAna3oHa.
MNopcrpoeynsiMu peauctopamu RE w R7 po-

]

19100

ro curHana (R11) npouasonar npu uamepe-
HUW HanpAXeHWs HENOCPEACTBEHHD Ha Bbl-
XOAHOM pasueMe XS1 8 NONOXeHuy atre-
Hioatopa SA2 0 aB. Ycrasaenuean nocne-
nosarenbHo 3Haqenun 1, 2, 3 B v vak pa-
nee, OTMEYAIOT PUCKKU HA LWKane perynato-
pa. MpagyvpoBky NepeMeHHoro peauciopa
R2 nyyqwe nPou3BOANTL ¢ MCNONLIOBAHUEM
undpoBOro HacToToOMERa.

Mo marepuanam XypHana “Paguo,
Tenesn3ava, enoxTpoHuxa”

MNpumevaHue pepakumu. B KOHCTPYKUMM
reHepaTopa MOXHO UCNONb30BATL CTEYECTBEH-
Hole Mukpocxeme K140YQ14, KP140YN1408
wnu K153Y02, K153Y06, K544Y/12, KPRd4yL2.
TpaHaucTop MOXHO 3aMEeHUTL Ha OTEYECTDEH-
Hwii KN103M, a auon — nio6e:M KPEMHHEBEIM,
Hanpumep KA509A, KASZ1A.

“YCTPULIA” NTPOTUB BUPYCOB

®upma Paciflc Associates {Kaubepnu, Avrnuna) paapaborana UHTEPECHYID aHTHUBU-
pycHyio cucTemy "Oyster” ("Yerpuua'), koTopasa noasonseT 3awmwats MK He Tonuko OT
M3BECTHLIX, HO ¥ OT HOBbIX BUPYCOB. "Oyster" npucoeanHART KO BCeM dainam Ha XecT-
KOM AUCKE KOMMbIoTepa CneuMancHbli koA, KoTopbiin naeHtTuduuupyer ana paboTs HyxX-
Hbi@ NPOrpamMmsl U He NO3BONAET BUPYCY B3ATL yNpasneHue Ha ceGR NPK 3anycKe Y.oM-
noloTepa. PakTHLecKn CHCTEMa NoNy4aeT Kak Bl nerkylo "npuBMeky” OT BMpyca, NPeso-
XpaHsIoWyl CUCTeMY OT AankHerlero aapaxeHus.

Npu Takom noaxope, xak yreepxnaeT KOMnawva, 0TnagaeT HeobxoaMmOCTb B CKa-
HUPOBAHUU M PACNOIHABAHAM CUrHATYP U3BECTHLIX BUPYCOB, § NOCTOAHHOM 06HOBNE-
HUW aHTIBMPYCHON NPOrpaMmMe! ONA BHECEHUA OBWHLIX O HOBbLIX BUPYCAX W B ANUTENb-
HOl npoueaype NPOBEPKW AHCKa NPW KaXA0W nepeaarpyake KOMNLOTEPA.

Cefivac umeiotca sepcumn "Oyster” ana DOS, Windows, NetWare u apyrux cetenkix
cvcTeM. B craguu paapaboTkv HaxoavTca sepcua ana 0S/2.

Mo maTepwanam XypHana "BYTE"
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AOCKA OBbLABAEHHWH

Tea. (095) 284-84-04, 284-86-47, 344-44-22
Qaxc (095) 971-40-00
E-mail: root®prosofimpe.msk.su

®upma MNPOCO®T npeanaraer BCE
eocoboxonanmMoe AnA HHAYCTPHAaNBbHBIX,
OPTOBbIX M BCTPOEHHBIX CUCTEM
ynpasneHWA, KOHTPOJNIA W Coopa AAHHDLIX.
Edunemeenntie IBM PC cosmecmuxsie
MY Iw KoMnsiomeps ¢ NUM  OUAaNGIOHOM
- me.unepam;;g om -40°C do +_85"E'.
—{lpoynas KoxempyKyus sadepxueﬁfm nepezpyu g ngu
L]

eubpayuw u 20§ npu ydape. Munumansubie paime
amﬁcﬁumwo& %ucn{’wuyng x 124 x 20 um. F

—~AsmoHomHocms.  Banucaumenswas  cucmema  moxem
pabomams  6e3 Mowumopa, Kaaeuamypsl U OUCKOENY
Hakonumenel, B nocnednem cayuae DOS 3azpyxaemcs u3l
cucmemnozo I13Y. Hem neobxodumocmu & npusyoumensHom
GOIOVIWHOM OXAGXKOEHUU. ,

~Hadexnocme. C“S‘e’gm “Micro PC" npoussodumcr cpupmoii
OCD:)GO SYSTEMS {C} - 5‘1) 930 ! cooé_nee‘;ncmeuu co
CHIGHOApMOM  Kauecmsa ; edHee 6peMA
6eaom£g3noﬁ pabomu - 6onee 100000 uacas? Faparmus - 3

200a. Komnviomepti "Micro  PC" npi Menaomca @&
KOHMPONBHO-UIMEPUMERLHOM  OBOPYOOSaHIU  KOCMUNECKIX
xopabnei Cnetic Lilanun.

MpeanaraeM vaxkxe:

¢IBM PC coBMecT¥Mble  KOMNbIOTEPbI B
npombilwneHHom ucnonHenuy: Advantech, ICP,
intecolor, Diversified Technology u ap.

¢Mopnynu YCO senywwmx usrotosurenes: Grayhill,
Opto 22, Analog Devices u np.

¢ lucnnen u knaswatypbl ONA RaﬁOTbl B CNOXHbIX
ycnosunax: Planar, - Datalux, Kundish u ap.

*UH )E:Tpuanbﬂble 1 GOpTOBbIE UCTOMHUKM MUTAHUA
(AC/DC 1 DC/DC) Computer Products.

¢ Y3nu undposoit 06pabotku curtanos Wavetron.
¢ Noacuctembl Onaw-namarn M-Systems.
¢ Kopnyca v wkadbl pasnuiHoi cTenexu 3aLiuTsbl.

¢ Cucrembl cnyTHukoBOo Hasuraumu Trimble
Navigation (xoopauHaTbl C TONHOCTbIO A0 1M).

AO3T "TENEAHKOM" (Suewee HIO TenesusmonHuie cucTems)
npegnaraer mopynsops MB, Tpanckonepsl PAL/SECAM, wamepureny
)"DOEHH panHoCHrHanos, KOHBEPTORH W KaHanbHbe yCunuTENH €
APY, ycTpoficTsa 2axpemua TB Kakana, nonacoase Hunbipy,
NPOMIBOAUT PACYET K Led-MOKTaX KabensHux cete,

90, flennnrpanckan obn., r. Kuposc, 8/7 17
Teneghon/chakc 8 r. Kuposcre (812-62) 26-647;
ar.C-Nerepbypre (812) 550-36-40.

TOO "AcTpoma” npepnaraer;
- Uucposbie Tpatickonepu PAL-SECAM
= KOPPEKTOP BPEMEHHbIX UCKDKeHHHt (CUHXPOHIIATOD)
~ Tpasckonep SECAM-PAL
~ BHeoNNaTy sBona-bwBOAa, Bruaecxanp BOOx600 nukcen, Gonee 16
M/TH, LIBETOB, NOK3APOBHA MCHTEX
- nepenamukyu 10-1000 Br (MB, [1MB)
- cuctemy wdpaumn.  * Hosocubupek. Tan. (383-2) 64-51-91
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B mo6uix urepecytomux Bac konvecrsax.

ITocrosnnno na ckaane 8 Mockse okoqo 3000
navenosaniit, Ha orcyrersylomme nosuumu
npuiumaloTes 3akadsl. ITo Beem Bonpocam
obpamarses no renedony/haxcy (095) 271-95-58

UMIIOPTHBIE 3JEKTPOHHBIE
/4/"%///4//#//%///%//// & MHKPOCXEMbI
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s KOMCTPYHPOBARHHS, NMpPOM3BOACTBA, PEMOHTA.

KOMIIOHEHTBI

If B TPaH3HCTOPbI

& ® KOHJCHCATOPLI

= KBaplibl

® CTPO4HbLIE
TpanchopMaTophbl

® BHIEOr0JIOBKH

® CEPBHCHAA H ClpaB.
JIMTEpaTypa

® JIp.3JIEKTPOHHbIE
KOMITOHEHTDI

-----

P.®. Mocxaa, 109129, a/a 14
TesniDaxc(095)271-95-58
E-mail:alex@compel. msk.su

[Ipurnamaem k corpyannyecrsy !

PeroHa/mHbIX AHIePOB H IPOHIBOAHTENCH
coBpeMeHHON 2/ICKTPOIDION AITWIAPATYPSL

Tenedhon oraena pexnambl 208-99-45, Tenedhon/chakc 208-77-13
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HOBAS MOJEJIb IIONYJYIPHOU CEPUU
AHAJIOTO-IIU®PPOBOH OCLIUJIJIOTPA® C1-137/2

(nonoca nponyckaHus 25 MI"u)

o OnHOBPEMEHHOE OTOOPaXXEHUE CHIHalIa B peATbHOM MaclTabe BPEMEHU U CHT-
-Ha.n%, 3aIUCARHOTO B HMPPOBYIO namMaTh, ® Habmonenne 6e3 Mepiianusg Ha 3kpaHe

npubopa MEIICHHO MEHSIOUUXCS ¥ PEKO TOBTOPSIOMIMACS CUIHANOB. ® PexXum
npen3anucy. ¢ Cauxponnsanua TB-curnanoym. e Uurepdeiic RS-232C
KONMICCTHO RMBINOR oo siosaiaianssssarnoisiseriiiniadsasisssasnkossarenas siswnelusasins sasiss 2
CTBITCABHOCTE vsscoiassnoninsaeivis iaivesasonsssasss s s siestbesivesis insainssus 2 mB/pen
ONCCA NPOTINCRIIEMHE ».xonssssracssisonesmmnsssosiesemsibasasasssnimssiiansnssses 0...25 MI'u
KO3 PHUHERTEL PASBEPTOK .eivvrrrerireiriennenrcsessssressanans 200 ne/pen...10 ¢/nen
AP OPa ACRTIBTUSAIIINE .. oouv i cvesiss s ississen s st Nosidsasas 1 MI'y
MHOHO PIIPHADB . icsmuviinsiahin s sosmseasiasassionssdon savssnatsbhosnbsuass insssns s sheins 8 6uT
[0 15 VL T R S 1 K
N R 60x80 MM (8x10 mem)
JOAD BOMTET v iacissssassieisebinssmadity soeivassscsssaiiis shseiransasnsains 130x270x375 mm
i {7 R RSS2 S ES o SE ot 3, 5%r

HadexHocms u cmabunbHocms e siro6oM deJle HAYUHaemMCs C yeepeHHOCMU 6 cebe u
e moM, ymo mexHuka 6ydem pabomamp 6es cboee. [Toamomy, Koz20a npuxodum
epeMss ebibopa Heobxodumozo obopydoeaHus, mo, ecmecmeeHHO, 6O3HUKaem
eonpoc: Kakyio MapKy npednoyecms? .

TToqLM.J ‘guéuiao\wvﬁ h_!ou,go‘om ¢ MAPIOTA MEENBAP'T

* S0-neTHWA oNLIT NPOUIBOACTRA USMEPUTENLHOW TEXHUKY

TO;-Iﬂa',q ﬁlgloe ‘(coBpeMeHHoe) NPOU3BOACTBO U CTPOTMA KOHTpOns NpWu  Waro-
OHUW e TR L ] Eertorind -

? Eg?am-_nn;.,na ‘ace obopyaosanue oT 1 roga o 3 net

*

*1

KErofiHO OCBaUBAETCH HECKONBLKO HOBLIX Mofernen

YHWES COOTHOLBHWE KavecTBo-leHa ' :

» OKOHOMUYHO® BHepronoTpebrerve 3 i .
KoHcynbTauun crieLuanucToB Mo BCeMm BONPOcaM, CBsidasHbiM ¢ Bbibopom u

ucnons3oBaHnem Moboro obopynosanua S o 305

220600, o. Munck, np-m @, Cropunni, 58
Teachonvi: (0172) 399-442, 399-730, 399-482
Dare (0172) 310-689

Tenedhon otaena peknambl 208-99-45, renechon/thakc 208-77-13




CI/II‘HAH Aarouamsal.gm npeanpuaTUiA U nabopaTtopuin
® ¢ nomoLLbio |IBM-CoBMECTUMbIX KOMMbIOTEPOB.
na pewenin 3anad c6opa uHhoPMALKK 1 YNPIBNEHKR Y HAC B NPOJKE UMEETCR LUMPOKHUiA BOOD QONONHUTENLHBIX ANaT {mel&poﬂnux Gnoxos) ¢
MOLLKBIM NporpammHbim cBecnesenren. Onv npesparar Bawy nepcoHansHyro 3BM B creTemy ana asToMamaauuu NPeAnpUsTWi uau naboparopui,

HBN 19

14-1v paspskan yHuBepcanban nnara BBona/BmBoAR

* 14— paspraHoe aHanoro-uucposoe npeobpaiosasie
no 8 auddepesumMansHbim kaHanam; vactora suBopok no 138 kflu

* 12-1v paapAAHBIA RBYXKaHaNLHLIA LUKDPO—ananoroBbii npecBpaszosarens;
BPEMR YCTaHOBNEHKHA 5 MKCeK

* 16 Kananos MCKPeTHOro 88oaa/ BrBoAa

* DeXMM NPAMOro NOCTYNA K NaMSTH

Liexa 380 USD

AOCKA OBbABAEHUH

HBN 08
12-vu pa3paguas nnara BBOAa/BLIBOAA
* 12— paspagroe ALMN; 16 oauHONHBIX WK
8 puddeperumantHbiX KaHanos
vacrora swbopok no 100 kl'y
* 0AuH KaHan 12-Tu paspagHoro LIAN
CO BPEMEHEeM YCTaHOBNEHHA 2 MKCeK
* 16 KaHanoB QMCKPETHOrO BBORA/BLIBONA

Llena 195 USD

HBN 03
10-1u paspsagHan nnara
aHanorosoro BBofa U uudposoro
BBOAa/BLIBOAA
* 10~ paspagroe ALM; 16 ofuHoHLX
KaHanoe; yacrora embopok no 25 kiy
* 4 puanasoHa BXCAHBIX HANDRKEHHA
* aKTHBHL:YA BXORHCH hunbTp
C vacToror cpesa 12,5 kly
* 16 xaHanos AHCKPETHOro BB0R/ ELBONA

Llera 145 USD

HBIT 17
56-xananbHan nnaya
AUCKPeTHOro BEOAA/BbIBONA
* ofipaborka npepwisanmi

N0 4 BHELUHHM NUHUAM
* 3-x KavanbHbIi Talimep
* pexkum NAN

Uena 85 USD

AD 8/ 12: snewnee AL - B kananos, 12 pasprnos, 22 Mkcek, nuraerca or RS 232C; ypanenue or komnbtotepa no 10 m, Llena 199 USD
KON (IEEE 488): nnata npuboproro unvepdeica - nogkniuense fio 16 npubopes K oo nnare; sce dynkumuy cranaapra. Liena 98 USD.
Haw apgpec: 125319, Mocksa, yn.Kokkisaku, 8, dhipma CUTHAJL Ten. (095) 152-29-97.

Tenedhon otpena pexnambl 208-99-45, Tenedhon/dhaxe 208-77-13
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Komnnexc COPEWCHNX YCITyr

; . 4 KOMIIBLIOTEPHOI rpaduKu
E Wemeg«ceﬂﬂo co crtiaga 4
n B wrpoxom asbGope:

-9 MpogreccuoHansHe®  BHABOCTYAHH  [BETACAME]
V- B Cranuwn xomnbioTepHol  rpaduxs

n & Buaeonnars: sBaoga-suBoga(lBM PC) S&HS
o ¥ Huakwe ueHsl VldeOHlB
‘ v Komcynsrauwmu i o6yNeHne [l matic[SH
=

o

[aFiR

Buumanuio Kb u npomsiluneH-
HbIX NPeanpuaTWU rno paspa-
foTKe U NPoOou3BOACTBY paauo-
BNIEKTPOHHOM anfnapaTypbi

Y Hac Bbl Halmere BCIO raMMy H3OenHid,
NMPOH3IBOAMMBIX MPEANPHATHAMH Y36eku-
CTaHa: OWOAbl CpemHeit ¥ Oonbwod Moul-
HOCTH, TOJIEBbIE TPAH3UCTOPbI, MHTErpalb-
HbIE CXEMbl JUIS MCTOYHHUKOB TNHUTAHHA W
MHKPOGOHOB, BbLICOKOBONBLTHbIE BLINPAMH-
TenbHble cTONOLY, PE3UCTOPHI, HepHO-benble
TENIEBU3OPhI, W3LEIHs H3 XPYCTans, TEXHO-
noruyeckoe o6opynosaHue.

140160 Mock.obn. r Kyxorckuin, yn. Amer-Xad-Cynrasa 4.5

(095) 556—21—51, 556—20—-24

-——

(o

Bwi xomume Gs.empo oceoums 3D-Studio?
Tenexomnausg OKHO npenaarset 4-x yacoBoft yaebueii
sxgeoduasm no 3D-Studio. CToMMOCT: KACCETH ¢ (PHALMOM

(BASF E-240, VHS) - 955 Becnaamne! pyccxue
wpudpmui u 6ubnuomexa ua 50 o6sexmos.
Tea.: (095) 289-0053, 289-2057, 289-5243

 MIPOTCPONATIAXER umumﬂ» ":
: uné’mp pmm "Mnm"u,!:p

‘ ﬂuﬁ WM‘ o nmpuy 125190, Mma, a6, uut. 78 _
Tcmﬁm {035) 197-73-31¢c 920 11 - ne 16 no’ 20 4. MOEK, BP.). 4

[enTtp AILLIl

Pupua " TAMMA”

CoobwaeM O HOBLIX wHUsgenusax
3NEeKTPOHHOW TEeXHWKWU T[POU3BOA-
crtea MO "®oToH" r. TawkeHT:

-mvonel KJ275 u KA281 c ynyywes-
HBEIMH XapaKTepPMCTHKaMH MO CPaBHEHHIO C
anajyioramu KZ1226 n KJ[243

- nvonet KJ{241 na Ugp. 1o 1500 Bu Iy 2 A

- MOLLHBIE uMMynbcHble auonabr KJ2989
Uoep. mo 800 B, pabouas yacrora no 200 k'
U Inp. 10 20 A

- BoinpsAMuTenbHble MocTel KI[422 Ha
Uosp. 10 400 B 1t Inp. 10 0,5 A

- manorabaputhuele YH9/27-1,3M c ynyuy-

LIEHHBIMK XApaKTePHCTHKAMH TNO CpaBHe-
Huw ¢ YH9/27-

Rarecintbo wiiupobato
eAw %

Tonpxo y HAC mupoKui BBIGOP yCTPOHCTB
cOopa 1 06paboTKH aHANOrOBOM
1 uudposoit uudopmanuu xia IBM PC
¢ rAPAHTHPOBAHHBIM
MEeTPOJIOrHYeCKHM obecrneueHuem.

Haw appec: 103907, Mockea, Uenrp, INCl-3,
yn.Moxosas a.11 UPD PAH (m. "Oxombiit pap’)
m.1en.2-95, 2-47
Ten.(095)203-4967 dakc(095)203-8414_|

Tenedhon otaena pexnamol 208-99-45, Tenedon/thaxc 208-77-13

Flaan acgpee: TI9034, Mocwsa.
Kponoixnneran uao.. 15, cap. 2,
$hupva "Havva"”
Teaedount B Mockne:
(095) 202-62-37, 202-85-86
Asroosermnihare
(095) 202-62-37. 323-26-59Y

Min pagie compygrusars ¢ Baiu!




AOCKA OBbAABAEHWH

NnpoGnemMnl C KOMNAEKTauUen?

o6pawanTech K Ham! n.l'laTaH
o T MK pProCc X EM n . PR E 3 € T QP DB I
AO "TMnaraH” - KpynHenwmin B Poccum AUCTPUOLIOTOP OTE4eCTBEHHbIX
M  3apyOexHbIX ANEeKTPOHHbBIX KOMIMOHEHTOB: MMKPOCXEM,

TPAaH3NCTOpPOs, ANoa0B, KOHAEHCaTOpOBR, pPe3ncCTopoB v Ap.

€ Ha onroBOM cKnage nNOCTOAHHO NOAASPXMUBIBTCHA YHUKANbHBIA acCOPTUMEeHT U3nenui
MWKPO3NEKTPOHUKW,

¢ AsromarnampoBaHad cucTema o6cnyxvBaHMA nokynateneil no3sonseT 3arpayvBatb  Ha
odopmneHne cpenku u nonydeHpe Ttoeapa He Gonee 30 MUHYT.

@ TMocTosHHbe KAMeHTbi OBCNYXMBAIOTCA NBPCOHANLHBIMKM MeHeoxepamu u3 OTAena NPoaax.

& TecHbie cBA3W € 33BOJAMM - NPOU3BOOUTENAMW  3MEKTPOHHLIX KOMMOHeHTOB MNO3sBONRAIT
AO "MnaraH” ocywecTsnaTe MOCTAaBKW TOBApOB C KOHBeWhepa B KpaTdahlwume CPOKU W Mo
MUHMMaNbHbIM LIOHaM.

¢ AO "Mnparan” ocywecTBnaeT Q0CTaBKy ToBapa NOKYNATentd nousTorM WAKM  aBMauOHHBIM
TpancnopToM. 3apybexHbiM nokynatensm OGQOPMARIOTCA BCE TaMCXEHHBIe . AOKYMeHTHI.

& Karanor AO "Mnartan” BsbicbinaeTcR 68cnNaTtHoO Mo MNUCbMEHHLIM  33RBKaM.

Mocksa, yn. Mlunaposckoro, 39 ( psaom c merpo "Mpocnext Mupa” ) ¢ 10.00 go 18.00 yac.

TONneQOoHK: {095) 28B4-3669, 284-5678; Tenetain: 207477 OKTET, AH 51258;
barc: (095) 971-3145; E-mail: root@aopiatan.msk.su;
Tenexc: (64) 412062 OCTET SU, BOX 51257; noura: 129110, Mockaa, a/aB96.

AO3T "OKHO-TB

Bbl PEWIMAU CO3AATH CBOW
TENEWEHTP

HO KPOME TOIO:

* -

. Bbl HE 3HaETe C Yero Hayars? * CTyauiHOR TENEBU3MOHHOE OBOpYOBaHMe

~ KaK nonys¥s NULEH3NIO? ) * 0BopyoBaHMe v annapartypa BUea3anuck
kakoe BbIbparb 0B0pyaoBaHKe ana Ceoen * TENeBU3UOHHLIE MOAYNATOPL! U NepeaTInKK

CTyaum, TeneLieHTpa? * cucTems! LMEPALMK TENeBM3UOHHBIX

* rae HayuTbes paboTarh Ha 3TomM oBopyo— nporpamm
Eaunn? 4 * 3BYKOBOE W CBETOTEXHMYECKOS 0DOPYOBaHME
KaK W rig HauT¥ CNOHCOPOB U NapTHepos? * CUCTEMBI KOMMBIOTEPHO rpathKky,
MynbTUMEaVa.

MBI SHAEM OTBETBI
HAODTHU BOIIPOCHI

Meul npeanaraem: KOHCynbTaUWK, NPOEKTLI, NOCTaBKYy HEOBXOAUMOro CTyAuHOro obopyao-

BaHWs, MOHTaXHbIe KU NYCKO-HanagovHuie paboTel, 3anyck cTyauu B adup W rapaHTuitHoe o6-
cnyxumBaHue scero o6opynosaHus.

HapexHsIM NapTHepam BOIMOXHAE NI0CTaBKa 060DY[OBaHUSA B KDELUT.
lpepocrasnsem Ckugry agMAHUCTDALMAM ropoLIoB, PaiioHos, 00nacTel.
Onucanmn 0bopyaoBaHuA 1 LieHb! BbiCbinaem BecrnartHol

Bbi moxere caazarsca ¢ Hamm: 125124, r. Mocksa, yn. M. Packosoi, . 12.b
Tenedhowbr: (095) 212-11-53,212-05-91 @akc (095) 212-0591

Tenedron otnena peknambl 208-99-45, renethon/dakc 208-77-13




CooperTools

A av

Mupnnou nugep no. npousnoucm SNENTPO-MOHTANHOTO
¥ NARARHOIO L OGOPYAOEUHMS

NPEAJIATAET

CaMylO COBPEMEHHYIO TeXHOJIONio U LKPOKNIA CrnexTp
npoPeccHoHaibHOro MHCTPYMEHTA CRENYIOLNX N3BECTHBIX CEPWIA:

WELLER HNasiAbHbie H OTHaHMBATEABHBIE CTAMLII, PEMOHTHBIC CHCTEMBI,
HH3KOBOALTHBIE, CETeBble M Tra3’oBble MNAagABHMKH ¢ 3((eKTHBHLIM KOHTPOACM
TeMIepPaTypbl H YHHKAALBHLIM AHATIA30HOM CMEHHBIX JKdA, HACAAOK H IIPHCIIOCOOACHHH,
XCELITE n EREM - NPCUM3IHOHHBIA HHCTPYMEHT AAS AIOOBIX MOHTa)KHBIX
onepanHn;

WIRE_WRAP . ()GUI)Y{\()B(!HH{-‘ AAH HAMOTOYHOI'O MOHTdXKd.

@

Weller

HTH] "Jaexmpon—Cepnuc” IKekarausnnli guempubmomop CooperTools B Poccuu u
CHI — peaauizyem BCIO rammy us3geAllil no yenam xamaaora (pupmit 3a pybau co ckaaga
M()f'f(“f“, obecneyupaem rapanmiilo u nf?(.‘“”'ﬂl}a“”]uI}HU(' (J”(‘A:,’)KUHUHH&", h‘!)‘.'t_’[tH‘f!JUHAH-“fH
10% - nyio ckugky gas onmosmx nokynameaeii. Kpome moro, npegaaraeM sech accopmumenm
npogykuyuu  Gupmit - MULTICORE pegyuwero  NPoOusBOgumeAs  NPUnoes,  (awecon,
CREYUAALHLX XUMUKAIOB AR BCEX BUGOB natixu.

Bnewamasuouiee nosblieHUe  NPOUIBOGUMEALHOCIMU INPYyga U NPAKMUNECKU  NOAHOE
ucueznosenue Opuka 8 Baweld  pabome oxkynaiom sampams 3a 1—2 mecaya. Cowcem
Heqoporo - 3d yqosoascmuyue pabomams nPesocxogubsM unempymenmom!

HILl "3AEKTPOH—-CEPBUC" — 105037 Mocksa, 1-s Hapkosas 12;
ake: 367-1818; Tea:367-1001, 163—0380, 163-0388, 163—1249.




NOVOSIBIRSK-SEATTLE INTERNATIONAL Ltd

NS! Ltd Baw HanexHblit UCTONHUK CONMAHONM annaparyps! papuocsasv. Ten./@akc: (383-2) 46-27-65

L

LR L]
= e n
C RN

[Ana paguocesan no 50 xkm. Gea perpan-
CNATOpa AYMWMKA peaynbtat no addextus-
HOCTH BNOXEHHLIX cpeacys npuxocar YKB
YM paguocTaHuuu.

JononHutencHble YCTpOKCTsa (Tene-
GOHHBI  MHTEpDEHC, CeneKkTUBHbLIN
BbI308, penuTep u Ap.) paclmpsior
BO3MOXHOCTH, YNYMIWAKT Xayecteo M
[NanbHOCTL AercTens Ballen cucTemel.

CrauvoHapHas v MobunbHas KB annapatypa ceaau
nocragnaemas NSI Lid obecneuvBaer HagexHyw
rONOCOBYI0 W UMGPOBYID PaAMOCBR3bL HA HacToTax or
1,5 po 30 Mru.

- — =

STAN DARD._I K2 Kantronics
3 HARRAIS

ALINCO

BLECTRONMICE iMC,

PR Gcom =

TELEX, MR
YAESU
ONWA®

AL PR B
T it § TR D WS

Selectone hy-gain.

AOR [ LH7"
KENWOOD (ZETRON)

PapuorenedoHHbie CUCTEMBI:

CvCTeMbl «TPaHKOBOW» PaaMOCBA3M Smar-
Trunk, ALTrunk, V-trunk, SynTech no3ssons-
IOT Ha OFPaHUYEHHOM KOAW4ECTBE paauoKa-
Hanos (po 20) obenyxure po 2000 abo-
HeHToB. ADOHEHTB! CETU MOrYT CBA3LIBATLCA
Mexay cobon no paauo, MMeTb BuIXOA Ha
ropogckyio ATC; 3BOHMTL M OTBEvaTL Ha
TenedoHHLIE 380HKKM, Kax B COTOBOW Tene-
(OHHOW CuUCTEME CBA3KM, HO /MWL 3a

Manylo yacTb cebecToumocTy.

Cucremb! paguonoucka (paging) or 100
po 10000 aboxeHtos ang cpepHux M
Gonblnx OpraHu3aumi, roe ecrs Heobxo-
AMMOCTb  HEME[VIEHHOrO BbI30BA COTPYA-
HUKOB, PEMOHTHBIX rpynn ¥ Bpuran. MonHbik
KOHTpONb pabouero BpemeHu (3a xoropoe
Bbl nnarute Hemanble OeHbrM B ¢opme
3apnnarst).

3BOHUTE CEroaHA!!!
Ten./@akc: (383-2) 46-27-65

OnpeneneHye KOOPAMHAT C NOMOLLLIO HOBEMLWe-
10 npubopa GP-22 3anmmaer MeHee 2 MUHYT 8
noboi TOYKE NnaneTbl C TONHOCTLIO nopaaka 3¢ Me-
1pos. Bonee 20 cnytHuxkoB MumucTepeTea 060pOHH
CLUA a3apedicteoBavbt B8 cucteme GPS  (Global
Positioning System). Bec npubopa oxono 330
rpamm,

[eHepaneHoe [MpeacrasuTenscreo
NSI LTD B8 Poccumn, 630092,
Poccusa, HoBocubupck-92, a/a 4.



