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AdEHb "PAONO"” HA BBL]

310 pedcrentensrio buu fAeHs xypHana "Paavo” Ha Teppuropwn Bcepoc-
CUFACKOr0 BbICTaBOYHOIO LEHTPA, KOTOPLIA 10 CUX NOp MHOME NO fipuanivke
Ha3uBaoT BOAHX. Ungopmanmn na crernax, OObABAEHUS N0 TPAHCAALMOHHON
cetv BBL|, sipxwii TpaHcnapanT na nasunasone "Merannyprua” npu3eisanm no-
CeTUTENEHd NPUHATL YHacTue B YCTHOM BLINYCKE Xyprana "Paauno”.

A Havanock BCe B KOHLE NPOWNOro roga, Korna PeaaKkuns xXypHana noss-
pasuna coTpyaHukoa nasmnsora BBl “Panno3anexTporka n ceasb” € nx 1061-
neem — 40-netnem. C 3TuM NBBUNLOHOM XYPHA/I CBA3LIBAET [ABHALLMAN
Apyxba. Benk MMEHHO B HEM MHOIME oAbl NP aKTUBHOM YyHacTun pPeaaKummn
NPOXOANNN BLICTABKN TBOPYECTBA PAANOMOBNTENEN-KOHGTRYKTOPOB CTPAakSI,
BCTPEYYN C YNTATESIAMM, YCTHBIE BLINYCKY, @ B CBOE BREMS — 1 100nnediHas Bbi-
cTaBKa XxypHana.

Bocriomuriarng 06 310 NnoA0TBOPHOR COBMECTHOM paboTe u nogTonKHy-
N COTPYAHMKOB BbLICTABOYHOro KomMnnekca BBL| "Merannyprus, Tparcnopt
¥ CBA3L", B KOTOPbLIV BXOANT NasriboH "PaanoanexTporyka v Ceask”, v peaax-
ynio K Meican nposecty 8 Mae 2000 r. 8 BBL ycTHeith abiflyck Xyprana “Pa-
avo”. Ecrecraeriro Obuio “npuea3ars” 310 meponpvaTne K 7 mas — Awio pa-
ano.

Ha 3rom v nopewnm. Mpasaa, 6b6ino HeMano COMHEHWA — MONYSUTCS N
3anymariHoe? Bens v pangnonobureny, HaBepPHOE, OTBLIK/IN OT Takux Npasg-
HUKOB, ¥ Oprann3arops! oApPacTepsiv oneiT ux nposeneHus. K ToMy xe spe-
MR He coBcem ODbINHOE — NPEACTOANn LNNHHLIE Maickne “KaHuuKynei”,
Aa ¥ HaYNHaNCa [aqtbiA CE30H: MHOro nv OyaeT xenaiowmx “"noxepreosars”™
BbIXOAHBIM AHEM? OgHako comHerns Obim HanpacHs. HecMoTps Ha obbek-
TUBHBIE MPUaMHB] 1 HEN3OEXHBIE B TAKOM 1€ MEnKkue “NPOoKO/bI |, yXe C yTpa
HA3HAYEHHOIrO IHA CTano ACHO, NTO YCTHLIA BhiNyCK Xyprana "Paawo ' cocro-
urcs. Yl re npocTo COCTOANCA: N0 MacCoBOCTH yHacTUs 8 HEM Paanomotnre-
nedi on NPEeB30LUEen BCE OXUABHUS. ..

Mporpamma asinycka cgopmmposanace €CTecTBeHtbiM obpasoM. Bo-
nepsbix, nepen cobPaBLMMNCs C KDATKNM C/IOBOM BbICTYIUA [NasHbiA peaaK-
Top xyprana 0. Y. Kpbunos. Bo-BTOPbIX, TOMBKO NTO Gbi/ OABEACHL! MTOM
KOHKYPCa Ha pa3paboTky Habopa [na HasmHaIoWmx pagnomobutened, KoTo-
poit XypHan “Pagwo” nposogumn coeMecTHo ¢ MurmcrepcrsomM obpasosaqmns
P®, PHIMO "Pocy~npubop” v LieHTPOM TEXHMYECKOro TBOPHECTBa YHalUmXCA.

OxoH4aHWE CM. HBC. 4

3HauuTenbHan 4acTs 3KCNOHATOB BLICTBBKYU PBAWOMOOU-
TeJIbCKUX KOHCTPYKLMH CO3[aHB [RETLMU U NOJPOCTKBMH.
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Paguomoburenu-serepans! BOHHb! Gbiny NOYETHLIMW rOCTAMYU
ycTHOro BsinyckB (cness Hanpsso): B. 3ckur, K. Xemuyros
(U3HV), H. Manuxos (U3CN), B. Kononos (U3HB).

- \

TpunaguarunetrHui Anexcern LQOpoHWH yBEPEHHO NPOBOAWUT
CBSI3W Ha KOJUICKTHUBHOH PaguOCTaHUNuU pegaKkyuw XypHena “Ps-
Awo” R3R (nonesoi BBpUBHT), KOTOPan Gbina passepHyTa B nasyu-
JIbOHE.

B pegaxkyHOHHOM KMOCKE YYBCTHMKHW YCTHOrO BbINYyCKa MOrnau
npuobpPecTH TONLKO HTO NOJYyHEHHbIe U3 Tunorpaduu mMarkckui
Homep xypusns u “[Myresogurens” no xypuwany "Peguo” u "KB
XKYPHBAY ', NOANUCATLCS HA JILIOTHLIX YCNOBUAX HA XYPHan Ha
BTOpOE nonyroane. Y knocka — npu3ep copesHOBaHWH No BBTO-
3Byky A. LLiuxaros.
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Ha rawe# o6noxke. CTarbio 0 BucTaBke "Ceasb—3kcrnokoMm-2000" cM. va c. 71

anAﬁTE jol YM34 ansa aBToMoGHIA
CJIE,I[YIOIJ_[EM "MHBCTHKA" KOPOTKHX AHTEHH

IIporpammuaposanne FLASH-nmaMaTH
js (6] Y Dl AmarHocTEKA KoETponnepa "Bosch”

Tupax xypHana "Paguo” Ne6 caaxH 8 OAO "PocneyaTts” ans paccbinku noanucyukam 13.06.2000
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Inte rnational Re.. ..o
Nyqwue UeHsl Ha nooAavk
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MocTasku no ) ~1~~ "y AV 'ET

KOHTAKT NO NONTE
[loctaBka KoMoHeHToe
MOYTOBLIMY OTMPaBNEHUAMY

7 theBpans OTKPLIBAETCA HOBLIA TOPrOBbIA 3an No agpecy:
yn. CpeTexka, a. 27/29, ¢cTp. 8 (100 m oT maTpa Cyxapesckas),

3 theBpansa 3axpbiBaeTCA TOProBbIA 3an Ao afipecy:

yn. TpybHas, A. 36.

Hawm TenedoHbl OCTanuCb NPEXHUMK

Ten.” (095) 208-5158, 208-4998. 207-1230. chac: (095) 208-9706
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Mockea 117049 a/n 74
opmc:
yn. MNpodbcotoatan, 84/32,
kopn. B3
Ten.: 1{095) 333-1010 {4 nuHMu)
dhaxc: (095) 333-1034
thunwnan:
yn. CpeTeHka, ff. 27/29, cTp. 8
Ten.: (095) 208-5158,

(095) 208-4998
a-mail: brownbear@space.ru
http- .www.brownbear.ru
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A EXEMECSAYHbIV
HAY4HO-TEXHUHECKIA

“PRanONKIEUTENDL '~ PAAKOGPONT "—PARAKD" X

YHPEAUTENDb U USAATEND: PEOAKLINA XYPHANA PALNO»

3aperucTpuposar Komutetom PO no neuarn 21 mapra 1995
Peructpaumonnsiia Ne 01331

aexbii peaexTop (0. . KPLINIOB

PepakunoHHBN KONNBIMA:

B. B. ANEKCAHAPOB, B. M. BOHAAPEHKO,

C. A. EWPIOKOB, A. M. BAPBAHCKUIA,

A. B. TOPOXOBCKWIA (3AM. . PELAKTOPA}, A. 1. FPUD, A. C. XXYPABAEB,
B. C. UBAHOB, H. B. KASAHCKUI, E. A. KAPHAYXOB, A. H. KOPOTOHOLLIKO,
B. I MAKOBEEB, B. B. MUIYNIUH, C. n. MULUEHKOB,

A. N. MCTUCJIABCKUIA, B. I. CTEMNAHOB (NEPBbIA 3AM. [ PESAKTOPA),

B. B. ®PONOB, B. K. YYIHOB

KoppexTtop T. A. BACUJTLEBA

0O6noxka: 0. B. CUHEB

Bepcrka: B. (0. FTPUTOPLEB

Anpec pegakuuni:
103045, Mocksa, Cenusepcros nep., 10
E-mail-radio@paguo.ru

Fpynna paGotb! ¢ nucemamm ~ (095) 207-31-18
Fpynna pexnambl — (095) 208-99-45,
ten./¢akc (095) 208-77-13; e-mail: advert@®paguo.ru

PecnpocTpaxaxue — (095) 208-81-79; e-mail: sale@paguo.ru
Noamicka u npogaxa — (095) 207-77-28

Byxrantepua — (095) 207-87-39

Hawm nnaTtexHbie peKBU3UTHI:

nonyuarens — 3A0 «XKypwuan «Paguo», WHH 7708023424,

p/cy. 40702810438090103159 8 MB AK CB P®

r. Mockea Mewarckoe OCB No7811

xopp. cuet 30101810600000000342 EUK 044525342
MNouToBbir Haekc Gavka — 101000

Penakuma He HEeCET OTBETCTBEHHOCTH 33 AOCTOBEPHOCTL PEKNBMHBIX OGLABNEHA
Noanucawo k nevaty 15.06.2000 r. @opmar 84x108/16. NevaTb ocerHan.
O6vem 10 ¢pua. ney. n., 5 6ym. n., 13,5 y4.-n3pn. n.

B po3nunuy — uexa porosopHan

MNoanucHoMm MHAEKC:

no karanory «Pocnesarmn» — 70772,
no karanory Ynpasnexnun gpenepantHoit nourosoit ceasu — 89032

® Paguo, 2000 r. Nepeneuarxa matepuanos 6€3 NMCLMEHHOTO COrnacua
penaxkumm He LIONyCKaeTCh

Orneuaramo 8 OAQ NO “Npecca-1". 3ak. 1631

KomnelorepHas cere pegakumm xypHana ‘Paavo™ vaxo-
AWTCA NOA 3aMTON aHTUBMPYCHOM Nporpammel DrWEB
W.Oannnosa. Texnmnueckan nopgpepxka 000 'Canfl”

» '
\ Es ;‘;0. l (Carnxr-Nerepbyprckan antmsupycHan naGoparopua
W.Oawvnosa) http://www.drweb.ru ten. (812)294-6408
h@ﬂ’y KOMNAHUA MTY-UHOOPM
HOOPM i1
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- undpoBan TenedoHHaAA CBRA3bL -
- aperHga undpoBbIX KaHanos -
- ycnyrn cetmn nepepaqn paHHbIX -
- nogknovdernne K cetn UNutepHer -
- ycnyrn VHtennektyanoHon nnatdopMmbl -

119121,Mockea, Cmonetickan-Centas nn.,27-29,¢c1p.2
ten.(095) 258 78 78, dakc(095) 258-78-70
http://www.mtu.ru, e-mail:office@mtu.ru

AEHb "PAOVNO" HA BBL|

Oxonqanme. Havano cm. Hac. 1

B-Tperbux, Npy NoOMouy YuTarenev penakuma He3anoro o [yqs pa-
M0 ONpeAEnina aaropoa nyyLumnx nydnukaumi mvrysiuero 1999r. Ha-
KOHEL, BYKBANLHO HAKAHYHE NPOLIEN PO3BIrpbiLl NPU30a TPAANLINOH-
HOP NOTEPEYN CREAV TEX, KTO BHIMMCHIBAN MM MOKYNas B KMOCKaX Xyp-
HANL!, BLILLIEALUKE B CBET 40 BTOPOM nonyrogwy 1999 r. Tax «ro Gbiio
BINOSHE €CTECTBEHHO NPUINACKTL HACTb MPWU3EPOB 3TUX KOHKYPCOB,
a TaKXe Tex, KOMY Noae3/10 a NoTepes, Ha YCTHbIA BLITYCK XypHana. Vim
B TOPXECTBEHHOV 06CTaHOBKE Dby BPYYEHB! HATDAAb! 1 BHIATDBILLIN.

M3 r. BenoomyTa (Mockosckas 061acTb), OKDYXEeHHOro 8 pesynbra-
TE BECEHHEro NOSI0BOLALA PAa3/MBLUNMNCA PEKaMK, MPHEXAM I0HbIE
crnopTemens: — nobeaureny Becepoccwiickmx copestosatimi "Benoe
03epo”. Mm Takxe Obin BpyyeH npu3 xypHana "Pagwo”.

HeunamerHbith aTpubyT YCTHOMO BbiflyCKA — BCTPEYM €0 YNACTHUKOB
C paboTHBKaMK PERAKUNE, ABTOPCKAM aKTUBOM XYPHANA 1 BO3MOX-
HOCTb MI0STYSUTL KOHCYNLTALMIC ABTOPOB NOMYNIApHLIX Pa3paboTox v Ha-
LUMX KOHCYNILTAHTOB.

B uucae 1ex, KTo OTKIMKHYSICR HA MPUINALLIEHNE XYPHANE NNHHBIM
YHACTUEM MOAAEPXATL MEPONPUATHE XYpHana, bbinv asTopst, hamm-
MM KOTOPLIX NPEeKPACHO U3BECTHB wurarenam. 31ro — U. Hewaes,
B. Monsikos, 10. Burorpagos, A. Cuipmuo, K. Xapyerxo, Y. Tpuropses,
A. Wunxaros, C. Arees.

OueHb XOTeNoCh NMPOBECTY XOTs Bbi HeGObLLYIO BbICTABKY PAANO-
mobuTensckux KoHCTpyKumiA. M ona cocroanack. Bonee toro, 4vcio
LOCTAANEHHBX APY3bAMM XYPHANA 3KCNOHATOB NOYTY B ABA pa3a npe-
B30LUNO NPUKNGKN M OXUAAHWA OpraHin3aropos yCcTHoro seinycka. fla-
XE BO3HMKM MPOBNEMBI C PasMeLieHneM NpnbopOB Ha UMAPOan3npo-
BaHHbix "creHnax”. Cpaan 3KCrnoHaros (mx Obilo OKONo CTa) REMOHCT-
prpoBance Pas3paboTki MNOCTOAHHbBIX AATOPOB XyPHANA U NpM3epos
KOHKYPCa Ha paspaboTky Habopa [UR HaumHaoLmx paguonobnreneii
a TAKXKE KOHCTPYKLMM, COZAAHHBIE HNEHAMMN QETCKMX M IOHOLLECKMX Pa-
AMOKPYXKoB. B mx 4ncne — kny0 "3nextpon” (r. Tyna), KDYXOK pagmo-
anexTpornkn [floma xocmonasTos 3seanrioro ropogka (Mockosckas
obnacre). kny6 “Opnerox” (r. Lenkoso, Mockosckas obnacTts), JIOL
"Otpaaroe” (r. Mocksa), LieHTp TeXHUHECKOro TBOPHECTBA yHaLLMXCH
(r. Mocksa), Hay4HO-TeXHUYECKM LEHTD PAa3BuUTUA TBOPHECKUX Cro-
cobHocTeld tikonstnkos (r. Mocksa).

Monnepxan avicrasky w1 Lientpansueidi pagmoknysd PO umerm
3. T. Kperkens, noka3asLumii Ha Hew annaparypy ans paguocrnopra.

Ocobusikom fis xyprana "Paavo” scerna Guina Tema pagnomobu-
TE/bCTBA 8 KOCMOCE. Beak nmerHo 61aronaps MHULMATMBE DeaaKumm
¢ 6opTa opBUTANLHON KOCMMHECKOM CTaHuuy 'Mup™ e 1988 r. 3azsyya-
N NO3bIBHbIE MOBUTENLCKMX PaanocTarumi. [epswiii POCCUACKUI KO-
cmudeckmii paguomoburene M. Marapos (UZMIR) — Heunamertbid
YHaCTHUK pSi/la MacCoBbIX MEROTNPUATHH, KOTOPLIE MPOBOANT XyPHAI.
Bbin O, Pa3yMeEeTCs, 1 Ha HaLleM YCTHOM BbifyCKe. A O Noaroroske
KocMoHaaros ans pabortel B agpupe, 0 nansHeALnx niaHax pa3suris
OOUTENbCKOR CBA3M Ha MEeXAYHaPOaHON KOCMMYECKOHA CTaHLmMmM pac-
cka3an C. CambBypos (RV3DR).

IOHbIe pagromoburent ua r. KonoMHb — BOCIMTaHHWUKN aKTUBHOIO
nponaraHaucTa paguotTexHnky cpaamn monogexu U. Ipuropeeaa —
NPOAEMOHCTDUPOBANK MOAENMPOBANNE PAANOTEXHMNECKMX CXeM Ha
KoMneoTepe. Liykn crared no KoMnsioTepHOMY MORENMPOBaHMIO
M. Tprropsesa, onybnukoBanHbiA HA CTPARNLIAX XYpHaNa 8 NpoLLIoM
oAy, nonyyusn abiCoKyi0 OLEHKY YMTATENEH, a caM aBTop unKia, ecre-
CTBEHHO, — MOOLLPUTESBHYIO NPEMMIO 110 UTOram KoHKypca “Jlywwwe
nyGrukaums 1999 .7

Ha rauly BCTpeyy npuwnyt MHOr1e Apy3bs XypHana. B ux uicne —
TeXHUYECKMI anpexTop pagmocTaHumm "3xo Mockses” C. Komapos
xoppecnonaeHT "Paamo Poccumn™ A. Paneko (ero pernoprax o6 yCTHOM
ablTycKe Npo3sywan 8 TOT X€ AeHL B 3¢vpe)

Basepwmna ycrHbi#i BoinyCcK xyprana “Paauno”™ 6ecrnpovrpoiluHan
(v GecnnarHas) norepen. B 4MCne BoiVTPhilieR Obiny HECKOSILKO 104
NUCOK Ha Xypran Ha eropoe rionyroave 2000 r., nabopbi neranei
(DUPMEHHBIE KaNeHAaPV XypHANa v PAa3/INYHBIE CYBEHNPBI.

Pegakuma Gnarogapyr 3a yjacTve B yCTHOM Bbinycke XypHana "Pa-
ANO" BCEX Halmx aBTOpOB, KOHCYNbTAHTOB M wuitarenei. 3amermm
KCTATH. UX HMCNO, N0 OLEHKAM OpraHnn3aropos, npessicuno 200 weno-
BeK. 3a He MOr BMECTUTS BCEX FOCTEl. HECKONBKO BLIDYMIM BLICTAE-
xa no aBro3syky, Rotopas Haxoamunacs y BXO4a B naBunLoH, u Kkage Ha-
ApOTUB, B KOTOPOM 110 MHOIONETHEHA TpaauLmm paanomoburenm-Ko-
POTKOBONHOBMKM OTMETUNM [eHb paavo n QeHs [Tobeabi

Ocob0 Xo4eTCH BbipasunTh MPU3HaTENLHOCTL 38 YHacTve ¥ NOMoLLb
B OpraHv3aumi v NPOBEAEHNY YCTHOrO BbiflyCKa pPyKOBOACTBY # CO-
TRpYyAHMKaM BBICTABOYHOro komrnnexca “"Merannyprus, Tpawcnopt
u ceass”, Munncrepcrey obpa3oBanma PO, PHITO "Pocywnpmnbop”
LTTY, a takxe "MTY-ungopm”, paguo "3xo Mocksel” v "Paamo Poc-
chn” — 3a MHPOPMALIMOHHYIO NOAREPXKY.

A0 BCTpEYM Ha HOBbBIX YCTHBIX BbiflycKax XypHana!

Pegaxkyuns



ANd NOBEPXHOCTHOIO MOHTAXA

Texxonorvs NOBEPXHOCTHONO MOHTaXa
3NEKTPOHHBLIX KOMMNOHeHTOB (SMT — sur-
face-mount technology) nony4aer Bce 60nb-
wee pacnpocTpaHenve. OpHa w3 NpuunH
TOMY — BO3MOXHOCTb MUHUATIOPU3NPOBATL
CNOXHBIE YCTPOMCTBA, HANPUMEP, HOCUMDIE
PaaMoCTaHLMK 1 COTOBLIE TENedOHbI, ANEK-
TPOHHBIE 3aNUCHLIE KHWKKW, COBPEMEHHBIE
Y3/ibl YNPABRNEHns, aBTOMOOMNEM M T. 1.

PacLuMpsETCs M HOMEHKIIATYPA M3aenvin
o Takoro MoHTaxa. Pupma Siemens Bobi-
nycTvia MUHUATIOPHOE pene, KOoTopoe
npeaHasHayeHo 0N aBTOMOBWNbHON 3nex-
TPOHVKW, N3rOTARIMBAEMON NO TEXHONOrMN
SMT (npecc-penu3 ¢vpmel Siemens). Ero
MOXHO MCNONL30BATH ANA BKIIOYEHVS 060-
rpeeatens 3agHero crekna asToMobBUNS,
nogorpesarensii CUASHWN, YCTPOWCTB yn-
paBneHus NoabeMOM W ONYCKaHWeM OBep-
HbIX CTEKON U T. A

Pasmepsl pene (pue. 1), BKIOYaR BLIBO-
obl ans MoHTaxa, 12%12,9x11 MM, a Becur
OHO MeHbLLE 4 1. KOHTaKTL! pene TeM He me-
Hee paccuuTakb Ha Tok g0 30 A. Boinyckaor
€ro B AByX BapuaHTax UCNOMHEHNS KOHTaK-
TOB (Ha 3aMblKaHWE U NEPEKNEHVe).
MNpenxasznaueHo onsa akennyarauvm B TEM-

neparypHom puanaszone ot —40°C go
+125°C. Bpems cpabarsiBaHma — 3 Mmc, oT-
nyckawuma — 1,5 MC.
dupma VISHAY SILICONIX (http:/fwww.
vishay.com) obbsBuUna O BbINyCKE MWHWA-
TIOPHBLIX  MOLLHBIX MOMNEBBIX TPAaH3UCTOPOB
MOSFET, takke npeaHasHa4eHHbIX LN No-
BEPXHOCTHOro MoHTaxa. B HOBOM kopryce
1206 ChipFET oHu 3aHKMMAIOT HA NEYaTHOM
nnare nnowanb, MeHblylo Ha 35 %, yem
aHanornyHbIE TPaAH3UCTOpPbLI B Hawbonee
PAcNPOCTPaHEHHOM A0 CYX NMOP MUHWATIOP-
Hom kopnyce TSOP-6. MNpy 3ToM vix gonyc-
TMMas PacCcemBaeMasl MOLLHOCTL HE YMEHb-
wmnack, a aaxe Bo3pocna Ha 25 %. “Cnep
Ha nnate” TpaH3ucTopoB B kopnyce 1206
vMeer pasmepot Becero 3.05%1.8 mm
:";‘E-{é;a'e"’.v
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Puc. 1

(pmc. 2). B Takom ncnonHeHn cepus Tpak-
3WUCTOPOB BKIONAET AESCATb M3genvi:
NATbE — MO OAHOMY TPaH3UCTOPY B KOPMyCe
(C nwvnwn p KAHaNoM) 1 NATL — NO ABA (B pa3-
NMYHBIX KOMBMHAUMAX TWUNOB KaHAMOB).
Y nyuwvx n3 HUX CONpPOTUMBAEHWE TPAH3NUC-

D

s

TOpa B OTKPLITOM COCTOAHWKM okono 30 MOmMm,
a HWXHAS rpanvua paboyero Hanpsxexust
goctyuraer 1,8 B. TunwuHaa gonyctumas
pacceviBaeMasi MOLHOCTE — okono 2,5 Br.

OCHOBHOE HA3HAYEHWE TPaH3WUCTOPOB
B kopnyce 1206 — nepexnovarome ycr-
policTBa, Npeobpa3oBarTeny B UCTOYHMKaX
nuTaHusi, 3alUTHLIE YCTPOWCTBA B anna-
paType NOABWXHOM PaavoCBs3v N B KOM-
nbloTepax

d3qdAionvd

NPUEMHUK GPS U HACDI
“B OOHOM DJIAKOHE”

CaMulih MUHMaTIOPHLIA NpreMHnk GPS
W, NO-BUAVIMOMY, CaMbie BONbLUME Hapy4-
Hble yacokl BbinycTuna ¢dwpma CASIO
(http://www.casio.com). Pa3Mepbl 3T0ro
CNOXHENWIEro PaauosNeKTPOHHOro ycCT-
poMNCTBa, NonysvBLLUEr0 PUPMEHHOE Ha-
3BaHME GSP PATHFINDER,
65,6%66,6%29,6 MM, a macca 138 r.
CoBCTBEHHO YACH! UMEIDT LUMPOKWUIA Habop
byHkumMK, BUTIOYad kanenaaps go 2039
roaa, Y4er NETHEro—3VMHEro BPEMEHM,
ByamnbHuk 1 T. 4. B yacax nmeercs v wH-
AVKaTop cocTosHua Barapeun, NOCKONbKy
NPUEMHKUK NOTpebnsieT 3Heprun 3aMeTHO
BornblLueg, 4EM HACLI, N OTCYTCTBUE KOHTPO-
NA MOXET NMPUBECTU K OTKa3y YCTPONCTBa

B LENOM B CaMbliA HENOAXOAALNA MO-
MEeHT.

CranpaprHoin nutveson Gatapen CR2
xBaraeT Ha 720 wamepesnn GPS. Hecmor-

PS HA MMHMATIOPHBIE Pa3Mepbl NPUEMHKK
GPS peannayer BCe OCHOBHBIE (yHKLMN,
XapakTepHbie 419 annaparypsl nogobHoro
Ha3HauveHnn. Beero 3a 4 ¢ Bnagenew 3Toro
MaNEeHbKOrO Hy,4a MOXET onpeaenvTs CBoe
MECTOHAxXOXAEHNE C TOYHOCTLIO A0 30 M
YCTpPOMCTBO NO3BONAET 330aTb MapLUpYT,
COCTOSILLMIA M3 BOCbMWN TOHEK, U OTCREXW-
BaTb ABWXEHWE NO HEMy C NPEACTABMIEHN-
em Ha aucnnee nudopMaumm 0 Hanpaene-
HUWM Ha KOHEYHYHO TONKY MapLUpyTa v pac-
croaume Ao Hee. B pexumax “CAR’
n “CONTINUOUS" Ha avcnnen BuIBOAUTCA
vHpOopMauMs 0 CKOPOCTU U HanpaBneHnv
nBvxennsi obbekTa. OTHOCUTENBHO BOSb-
won 06beM NAamATY NO3BOSSIET, B HACTHOC-
TW, 3aHOCUTE B HEE Kaxabie 10 MMH AaHHbIE
0 ¢aKTMHEeCKOM MECTOHAXOXAEHUWN Ha
MapLUpyTe, NpyyeM 3TV [aHHbIE COoXpaHs-
H0TCH Aaxe npw cMeHe 6arapen NUTaHWs

d3qdAiongvd

TPAHCO®OPMATOP U3 “KYBUKOB?”

PaavikanbHbiA War B TexHONnoruvm waro-
TOBNEHWA TPaHC(HOPMaTOROB A9 MMNYIbLC-
HbIX MCTOMHWKOB NWUTanus caenana ¢vpma
BYTEMARK (http://www. bytemark.com).
PaspaboTraHHbid €e cneunanucTaMn Mo-
Aynb BKNOYaeT B ce6a MarHToNpoBOA, Crie-
umansHoi ¢GOpMBI M BTOPWUHYIO OBMOTKY
C OTBOAOM OT cepeavHbl. [epBuunyo ob-
MOTKY (HECKONbKO BWMTKOB) MOnb3oBatenb
HaMaTbIBAET CAMOCTOSTTESIbHO B COOTBETCT-
BUM C TpeBOoBaHWAMK, NPUMEHUTENBHO
K KOHKPETHOMY WCTOMHWKY NWUTAHUA.
Mpy 3TOM He HyXHO pa3bypaTk MarkHUTO

NPOBOA — B HEM [J15 3TOr0 UMEKTCA HEOO-
XOOMMbie OTBepCTUs. Ha pycyHKe nokasaHsb!
AIBa COCTLIKOBAHHLIX MOAYNS! C YCTAHOB/EH-
HbIMV AVOAAMM BHINDSIMUTENER.

EovHnydHbi MOAYNE MMEET pasMepbl
54>x14%11,7 MM n obecneunBaeT MOLL-
HocTk 150 BT (NOCTOSIHHOE HanpsixeHve
5B npuToke 30 A). Pabouas yactora npeob-
pasceatens — 250 Iy Ang nosbiluenvs
BbiXO4HOW MOLUHOCTM (OHa MOXET AOCTU-
rate 2 KBT) Moglynn HabBnpatoTCst B NMHENKY,
obuen gna kotopon ByaeT nepeuyHan ob-
MOTKA W, COOTBETCTBEHHO, BLIXOAMBIE TPaH-
3ucTopbl Npeobpa3osarens

MoMMMO  YNCTO  KOHCTPYKTMBHBIX
yao0CTB, NOAOBHLIM NOAXOA, K NOCTPOEHWIO
VIMNYSIBCHBIX MCTOYHWUKOB MUTaHUA yny4Lla-
T HEKOTOpbIe KX XapakTepucTuku. B yacT-
HOCTW, NOBLILLAETCH HAAEXHOCTL ux pabo-
Thi, NOCKOMbKY “pasBopadvBaHueE” TpaHc-
dopmMaTopa B NAOCKYIO KOHCTRYKUMIO yBe-
NUYVIBAET OTHOLLIEHWE NAOLWAAL NOBEPXHOC-

TH/00BbEM Y 3aMETHO OBNEriaeT TeM CambiM
oTteopf, Tenna. OcobenHo 3TO OTHoCUTCH
K npobnemMe neperpesa BHYTPEHHWUX CHOEB
obmoTOoK TpanchopmMaropa — 30eChb UX
NPOCTO HET. YMEHbLLLATCS TaKKe U Napa-
3UTHLIE MHIOYKTVBHOCTU, OrpaHrumBaloLme
pabouyio yacToTy Nnpecbpasosartens.
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¢ HOBbIE AHTEHHbDIE

YCUJTUTEJIN

A. TAXOMOB, xanz. TexH. Hayk, r. 3epHorpan Pocroeckoi o6n.

06 antexnbix ycunurensx SWA gns nonbckmx ManorabapMrHeix Te-
NIEBU3NOHHbLIX aHTEHH aBTOP YXe PacCKa3biBas Ha CTPaHNLax XypHa-
na. 3a npouienuiee BpeMs Ha POCCHMHACKOM PbiHKE MTOSSBUIOCH MHOMO
HOBBLIX Mogeneii. na 03HaKOMNEGHNUS YNTAaTeNIeH C X XapaKTepMUCTH-
KamMM ¥ CXeMOTEXHHUKOMH Mbl n Ny6nnKyeM 3Ty CTaTbio.

B 90-x ropax B CBA3W C pacClUnpeHnem
cety 3pUPHOro TeneBeLanvs U yBenvye-
HMEM YKCa AeMCTBYOLWMX KAHANOB PE3K0
BO3POC UHTEPEC NoNnb30BaTeneil K MHOro-
KaHaIbHBbIM TE/IEBU3UOHHLIM aHTEHHaM
cnocobHbIM Be3 Kakux-HMbyab Nepeknto-
4EHWI NPYHMMAaTE BCE NPOrpaMMb! B Ana-
na3oHax MB v IMB. C cepeguHbl gecatu-
NneTMsi Ha PLIHOK CTanu NOCTYNaTb Nonb-
ckne manorabBpuTHbIE TENEBU3UOHHLIE
aHTeHHbl ASP-4WA, ASP-8WA (CX-8WA)
¢vpm ANPREL, DIPOL, ELECTRONICS
W Ap., yAOBNETBOPSIIOLLVE (B TOM W MHON
crenenn) TpeboBaHWsSM Takoro npuema
AHTeHHbl BLICTPO 3aBOEBaNV NONYNAp-
HOCTb, ¥ CEMHAC B SKCMNNyaTaLmn HaxoamuT-
CH AOBOJSIEHO BOMbLIOE VX KONMYECTBO.

NHavBuayanbHbie TeNEBU3NOHHLIE aH-
TeHHl ASP-4WA, ASP-8WA npeacrasns-
10T cobon Nnockme BUBPBTOPHLIE KOHCT-
PYKUMM C OBLIMM CEeTHATbIM 3KPAHOM-pe-
dnekTopoM. OHK aKkTuBHBI, T. €. cHabxe-
Hbl 3NEKTPOHHLIMW YCUANTENAMW, YCTa-
HOBJIEHHBIMW HENOCPEACTBEHHO Ha aH-
TEHHaX ¥ NUTaLWUMKUca No GUaepy CHKn-
weHus. MHOrve XxapakTepucTuKu aHTeHH,
rakue, B 4AacTHOCTH, kaK k03 uumenT
ycunieHms U nonoca NponyckaHusa, nosy-
YyeHbl 6naronapa NCNonb30BaHUIo UMEHHO
aHTeHHbIX ycunutenen. CneposartenkHo,
OT NapaMeTROB NOCNegHNX BO MHOMOM 3a-
BMCWUT KaueCTBO BOCMPOU3BOAVMMOrO Te-
NIeBU3NOHHOr 0 M3obpaxenus.

Ons akTmBHbIX aHTeHH ASP pasHble
NPOVN3BOANTENU BbINYCKAIOT LIENYIO Fam-
MY YHUOUUMPOBaHHBIX aHTEHHBIX YCUNN-
renen nog pasfindHbiMKM  TOPrOBbIMU
MapKaMn ¥ HOoMepamu. KOHCTPYKTWBHO
Bce oHu 0OpMeHbl OAMHAKOBO: B BUAE
HeBOoNbLLIOK NevYaTHoW NnaTsel (NPYMepHo
60x40 MM) C NOBEPXHOCTHLIM MOHTAXOM
MUKpPO3neMeHToB. [narbl N3roToBnEHLb!
no aBTOMATU3WPOBAHHOWN TEXHOMOrUKn
SMD v BnonHe HapexHbl, Gnarogaps
MHOrOKpaTHOMYy KoHTposniwo. MU3-3a xa-
PaKTEPHOr0 KOHCTPYKTUBHOFO MCNOSMHEe-
HWS 3TN aHTEHHBbIE YCUNUTENN HA3LIBAKOT
NAACTUHYATLIMK.

BUOEOTEXHUKA

Ans yqacTus B norepee Ha-
[o cobpars mobwie nNarb M3
LWECTH KYIOHOB BTOPOro rnosay-
rogms.

Qamsma M. 0. _ ___

O cxeMoTEeXHWKe, NapaMeTpax, Hepo-
craTkax n peMoHTe BoMbLLIOro Yucna aH-
TeHHbX ycwunutenein SWA noppobHo
paccka3aHo B [1]. OgHako ¢pupMbl, Bbi-
nyckawume rakve ycunuienu, COBep-
LWEHCTBYIOT CBOK NPOAYKLUWMIO, U B Ha-
cTosiee Bpems NOSIBUAOChH MHOIMO HO-
Bbix Mopenen: SWA, S&A, GPS, PAE
n ap. Ux napamerpsl, HECOMHEHHO,
npeacTaBnsioT 6onbuon NpakTUHEeCcKun
VHTEpEeC KakK pNs BIAfEnbLUeB, YXe 3KC-
NYyaTUPYIOWKWX aHTEeHHbl W XEenawLunx
YIYHLWWTL KauecTBo mn3obpaxenus, Tak
W BNs TEX, KTO PeLnsi KynuTb HOBYIO aH-
TeHHy. Kpome ToOro, ycunurenn Moryt
paboTaTb M C APYrvMy TUNAMK aHTEHH,
HanpumMep, NoronepuoanyecknMK, BOJ-
HOBOW KaHan u T. N. (NPW YCNoBuKn corna-
COBaHWA BXOOHLIX COMNPOTUBNEHMI).

AHTEHHBIE YCUINTENN MMEIOT PAg, Xa-
paKTepHbiX NapaMeTpoB, KOTOpbIE YC-
NOBHO MOXHO pa3gennTb Ha ABe Fpynnbi:
obwme n uvHagmeuayanbHble. K obwum
OTHOCATCA: BXOAQHOE M BLIXOAHOE CONpPOo-
Tmenenmna (300 n 75 OM cooTBeTCTBEH-
HO), HanpsxeHvre nutadma (9...15 B npu
HOMMHaNbHOM 12 B), pabouvin nntepsan
yacTor-kananos (1—68 Ttenexanansl,
32 penkvM wckniuenwem). Bnaropaps
obwmm napameTpam obecneuvBaercsa
B3aKMMO3aMEHFEMOCTb yeunuTenen.

OnHaKo ons OUEHKWN Ka4ecTBa ycunun-
Tens BaxHb! TAKXE MHAMBUAYASbHbIE Na-
pameTpbl, OTNIMYAILIME OAWH YCUNUTE b
OT APYroro, B 4HAacCTHOCTW, WYMOBbLIE
v ycunutesnbHbie. UHdopMaums o Hux He
BCcerga AocTynHa, XOTd B nocnegHee
BpEMS ee cTann 4Y4acTM4HO NOMewarb
B TOProBOi AOKYMEHTaUMWN K aHTEHHAM.
MNonHoCTLIO Xe OHa ykazaHa B GUpMeH-
HbIX Kartasiorax, npuobpecTn KoTopbie
3aTpyAHUTENLHO Aaxe Y GUpM, TOpryto-
LMX AHTEHHAMW ONTOM

C uenblo NpaBuUibHOrO BbiBOpa au-
TEHHOFO yeunuTens obasartenibHO HYXHO
3HaTbh fIBA €ro MHAMBMAYabHbIX Napa-
meTtpa: koadduumenT wyma K, n npuse-
AéHHBIN k03ddnUMeHT ycunenuns K,.
BecbMa XenaTenbHO Takxe npeacTra.-

MNepBOCTENEHHOE 3HAYEHVE NPW Bhi-
6ope ycunurens nMeer ko3adduumenT
wyma: OH ponxeH ObiTek kKak MOXHO
MeHbllE W HENPEMEHHO HWXE, 4YEeM
y BXOQHOro kackapa Tteneewusopa [1].
CoBpeMeHHbIi AaHTEHHBIM  yCUUTESNb
fonXeH nMeTb KOapPUUMEHT LWyMa He
6onee 2 ob.

Bropon napametp (koadpduument
YyCWUNeHuns) paccuunTbIBaOT NO METOAMKE,
onucaHHoW B [1], ncxogs w3 nortepb
curnana B kabene v NnaCCUBHLIX pa3Ber-
BUTENSX (€C/In OHM eCTb). Bribynpator aH-
TEHHBLIM ycunutenb no Gavxanwemy
K PacyeTHOMY 3Ha4YeHuo KoadduumenTa
K,. EFO yBefimyeHve cBEpX pacyeTHOro
naet addekT npy 0AHOBPEMEHHOM CHU-
XXEeHMWN YPOBHA WyMa, nHaye TONbKo Nno-
BhLILUAETCA ONAacHOCTb CaMOBO36yxApe-
HWUS U NEPErpy3Kn ycunuTensl MOLWHbLIMW
curHanaMm oT BSM3KO PachnONOXEHHbIX
CTaHLWA.

HeobxoonMo yunTLIBaTh TaKkxe 3aBu-
cumMocTb koadduuvenra K, o1 HacToThl,
KoTOpas onpegensercs peanbHon AYX
ycunuteneid. Kaxabin u3 HUX nMeer
CBOW xapakrepHbii Bug AHX. Tak, ycunm-
Tenn SWA n PAE vMeioT ofivH nNNaBHbIin
MakCUMyM (rop6) Ha yacToTe NPUMEpPHO
600 MI'y (nogbem ycwunenus gocTuraer
6...10 nB). Y ycunutenein S&A n PA xa-
pakrepucTrka apyropbasi: BTOpow nofb-
eM ycunenwns Ha 3...5 ab pacnonoxen Ha
yacrore npuMmepro 100 Mly, 1. e. Ha
MB. Bug A4X nossonser BoibpaTb ycu-
nuTenb B 3aBUCUMOCTU OT YCROBUI Npu-
emMa C uenbsi yny4weHns YyCTONYMBOCTH
N NOMEX03aLUMILLEHHOCTU 3a CYeT CHW-
XeHuns ycuneHuns Ha Hepaboyunx yHacTkBx
ANanasoHa. YKasaHHbIA B JOKYMEHTaLMKN
k03bIULMEHT yCUneHns, Kak npaBwnio,
OTHOCKUTCA Kk anana3dony AMB; Ha yacTo-
Tax MB oH MoxeT BbiTb CyLECTBEHHO
HUXE.

BOMLWMHCTBO HOBLIX YCUNUTENEWN CO-
6paHO NO TPAAWLMOHHON AByXKackag-
Hown cxeme 03-03. PaccMmoTpumM cxemMo-
TexXHVKy, napaMmeTpbl n AHYX HEKOTOPbIX
HOBbIX MOAENEN yeunurenein pasfiniHbix
MapoK.

Ycunutene SWA-555, npuHunnuaib-
Has cxema KoToporo waobpaxena Ha
puc. 1, npeacraensget cobown aByxkac-
KaaHblih anepuoguyeckuii ycwnmtenn BY
Ha BUNoNAPHBIX MUKPOTPAaH3ucTopax
T67 (BFG-67) nnv BFR-91A. NepBoiii ka-
cKaa — LIMPOKONOSOCHKIN, 6e3 koppek-
umn. Bo BTOpPOM Kackage UMeeTcs kop-
pekums: kongeHcetTop C5 B ueny TOKO-
son OOC TpaH3ucTopa VT2 obecneyviea-
er cnag AY4X Ha HWXHWUX HYacToTax pabo-
yero gunanasona [1], a koHgencartop C4
B uenv OOC no HanpsXeHWio OrpaHnyun-

NATL W BUA, ero AYX. BaeT yCWUMeHWe Ha BepxXHUX 4YactoTax
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v 3a npegenamy pabosen nonocel. A4X
yCwnuTesns nokasaHa Ha pmc. 2. B uenom
cxeMbl ycunurenen SWA-555 n SWA-9
npakTU4eckn nNOMHOCTLI0 COBNagawT
(y nepBoro nwwb oTcyTcTByer LC-
GUNBLTP B LENW NUTaHUS N U3MEHEHD! He-
KOTOPbIE HOMUHANBI NACCHBHBIX 3fiIeMeH-
ToB). MNoaroMy n AYX ycunutenen 6nms-
k. OgHBKO Npw MCNoONb30BaHMU B Nep-
BOM Kackafe ManowyMsLlero TpaH3wuc-
Topa BFR-91A (K,=1,6 ab) ycunurenb
SWA-555 nmeeT MeHbunin k03dpuumenT
uyMa.

Y ycunutenen S&A Gonee crioxHble
Lenn HacTOTHOW Koppekuun B 060mnx ka-
ckanax. B Mogenax S&A-130, S&A-140,
NpUHUMNKMaNbHasa cxeMa KOTOPLIX npea-
cTaBneHa Ha pmc. 3, B uenb O0OC no na-
NPSXEHWI0 Kackaaa Ha Tpanauctope VT 1
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Tenesugenus. Takas dopma AYX ynyy-
waeT yCTOMYMBOCTb W NOMEXO3ALLMLLEH
HOCTb YCUnuTens.

N3 ppyrux ocobeHsocTen ycunure-
nen S&A crnefiyeT oTMeTUTE NpPUMeHe-
HME Ha BXofAe anoga rpososawmrel VD1,
3ddeKTnBHOCTL €ro He OYeHk BbLICOKA,
NO3TOMY AHTEHHY PEKOMEeHAOyeTcH 3a-
3eMNATh.

B ycunutensix PAE, kak n B S&A, npu-
meHeHa LC-koppekuus B obowx Kacka-
nax. B ycunurene PAE-45, npuHumnu-
anbHas CxeMa KOTOPOro nokasaHa Ha
puc. 5, oHa obecneuvBaeTcs AByMS No-

Puc. 3

BBefEeH nocnepoBaTefnbHbii  KOHTYP
L1C2. Ero pe3oHaHCHYI0 4acTOTy Bbiby-
patioT Takown, 4ToBbl yCcunenne nepeBoro
KACcKaAa YMEHbLIANOCh HA BEPXHKUX YaC-
TOoTax AnanasoHa, 4T0 cnocobCTBYET yC-
TOMYMBOCTY ycunuTens. [ns pacwwupe-
HUS NOJIOCHI KOpPeKUnn goBpoTHOCTL
koHTypa L1C2 ymenbLieHa pe3ancTopamun
R1, R3, kotopule obecneunBaioT Heob-
XOANMBI NOCTOAHHBIW TOK Ga3bl TPAH3N-
cropaVTi1.

Bropon Kackapn cHabXeH ABONHLIMK
RC-uensmn R6, R7, C6 v R7, C4, C5
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B 3MUTTEpHOI uenn TpaHaucropa VT2,
n3MenswmMmn A4X B HM3KOHAcTOTHOW
obnacTtu. B pe3ynbTate xapakTepucTuka
ycunutenen nonyqaerca Asyropbown, kak
n3obpaxeHo Ha puc. 4. MNogvem ycune-
Hus Ha uyactote 100 MIu gocturaer
3...4 pb. MNpoean Mexay ropbamu npu-
xoamnTcs Ha 4actorbl 230...400 Mruy,
HE ncnonb3yemsblie 3PUPHLIMKU KaHanamMun

Boixod

cnepoBaTenbHbIMKM  KOHTYpaMn L1C3
n L2C5, BrknoyeHHbiMK B Lensax OOC no
HaNPAXEHWIO NEePBOro ¥ BTOPOro Kacka-
£0B cooTBeTCTBEHHO. KpoMe Toro, Bnn-
A10T Ha dopmupoBanme AHX n koHgeHca-
Topbl C2, C8. B peaynbrate ropb Ha A4HX
aToro ycunurens nonydaercs bonee oc-
TPLIM, C PE3KUM CNaAOM Ha 4acToTax
cBbiwe 700 MMy, 4To BUAHO Ha puc. 6.

Ycunutenn PA noapo6Ho paccmarpun-
BaTb HET CMBICA, NOCKOMbKY OHK aHaNo-
rMYHbI yeunutensm S&A, 3a NCKNYeHn-
€M NPUMEHEHNs Ha BXOAE BMECTO AnoAa
VD1 katywkun. Bug A4X ycunutenen PA
1 S&A NnpyMepHO 0AVHAKOB.

Mopgemm GPS nogobHm ycunurensm
SWA-455, SWA-555 v 0Tin4aoTcs TOMb-
KO HOMMHANaMW KOPPEKTUPYIOLWMX 3ne-
MEHTOB BO BTOPOM Kackage. 3a cHyer
yBenuueHns eMkoctn Bnokupylolero
KOHAEHCATOPB B 3MUTTEPHOWN Lenwn BTO-
poro TpaH3ucTopa AOCTUIHYTO MOBbI-
LWIEHHOE YCWMIEHWE Ha Y4acTke 4acToT
100...400 Mlu.

B HEKOTOpPbIX HOBBLIX MOAESIAX YCUNN-
Tenen K aMUTTEPY BTOPOrO TPaH3nucTopa
NOAKMOHEHA AONONHUTENBHAA UENb W3
nocriefoBaTeNibHO COEAMHEHHBIX NOACT-
POEYHOro ¥ NOCTOSIHHOTO PEe3UCTOpOoB
N KOHgeHcaTopa (Ha pmc. 1 nokasaHbl
wrpuxoBon nunHnen). MopcTpoeyHbiM
PE3NCTOPOM B 3TOM CyHae MOXHO W3-
MEHSATL YCUSIEHME B 0B1ACTV HVUXHUX Ya-
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CTOT granasoHa w, cnepoBarenbHo, AHX
ycunutena. K coxanenvio, LieHHOCTb Ta-
KOFO perynaropa KOppekuwn Heeenwka,
NOCKOSbKY YCUAUTENb NPY NOAHATON aH-
TeHHe TPYAHOQO0CTYNEH.

NpoBeAEeHHbIN aHANN3 CXEMOTEXHUKWN
n AYX, pasyMeeTtcs, He NOMOH, Tak Kak,
KPOME KOPPEeKTMpYLWmnX uenen, na A4X
BAMSIIOT B3aMMHOE PacnonoxeHne gera-
nen, eMKOCTb MOHTaxa, HaNn4Yne Nonoc-
KOBbIX SivHnA U T. A. TeM He MeHee OH,
Nno MHEHUID aBTOpa, AOCTATo4veH ANA
NpPaBwWibLHOro BbIBOpa ycunutens no Bu-
ay AYX, a B psge cnyyaee v Ana camo-
CTOATENbHOWM NOACTPOMKM NyTeM nogbo-
pa KOPPEKTUPYHIOLWMNX 3IEMEHTOB

N3 ananu3a BbITEKAOT cregylowme
npakTuyeckne pekoMengaumn. Peanb-
Hblh BUA A4X yennutenein SWA n PAE Ta-
KOB, 4TO UX Ny4wie NPUMEHATL B OCHOB-
HOM ANf NpueMa YAANEHHLIX CTaHLUWA
avanasone AMB, Ha koTOpoM ycunute-
M MMEeT MakKkCUMasbHOE YCueHue
3a cyeT NOHMXEHHOro ycusenuns B obna-
ctn MB Takue ycunutenn (ocoBernHo
PAE) 60onee ycTOMYMBLI M Nyylie 3awiun-
LeHbl OT NOMEX Ha 3TKX YacTOoTax.

Ang npuema cnabwix curHanos MB
npeanoyTeEHnE cneayeT oTaaTb yeunure-
naM S8A, PA n GPS, vmenwyM NoBbi-
LeHHoe ycunenne Ha MB. 310 ocobeHHo
BaXHO, yunTbiBas, 4TO y Manorabapwr-
HbIX aHTeHH ASP o4eHb Mano cobcTeeH
Hoe ycunenve Ha MB aywanasone: Ha 4a-
crore 50 MINy oHO, HanNpyMep, y aHTEHHBI
ASP-8BWA ne npessbiiaer 1 ab [2]

OcHOBHblE NapaMeTpbl HOBLIX MOAE-
nen SWA, S&A, PA, GPS, PAE (pabouwii
yacTtoTHbIM uHTepean f, koadduumeHt
wyma K, n koadbuuuenT ycunenus K,)
B3ATbIE M3 ceTn UnTepHeT [2], a Takxe
DUPMEHHBIX KAaTanoros, NPeaCTaBfieHbl
B Nomeuaemon 3peck Tabnuue.
Mpwn pacxoxaeHnn cBefleHnii B HEe BHe-
CeHbl Xxyawmve 3naqdenuns. OueBngHo, 4To
y HEKOTOPbIX HOBbIX MOAEnen AOCTUrHY-
TO HEKOTOpOEe CHuxeHue wyma (Ao
1,5 nb), ogHako no-npexHeMy BCTpe4a-
0TCA ¥ A0BOMILHO “WyMALLMe” ycunuTe-
nm ¢ K, paBubiM 3...3,9 pb (SWA-31,
SWA-32, S&A-110, S&A-120, PA-10),
KOTOPbIE NPUMEHATL HE PEKOMEHAYETCH

PurpmMaM-NponM3BOAUTENAM NOKA He
YAaN0Ck A0BUTLCS CYLLECTBEHHOMO Ynyu-
LieHns LLIYMOBBIX XapakTepucTvk y 6onb-
wmHCTBa ycunvtenei. Jlydwme npexHve
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Ycunurens f, My K,a6 | K, a6 | mapabors. OT ero KonnekropHo-
SWA-16, SWA-17 48.5..854 34 1.8 ro TOKa 3aBUCHAT YPOBEHbL COBCT-
SWA-18, SWA-19 48,5854 | 3238 1,8 | BEHHBLIX WYMOB, KO3 UUMEHT
SWA-21 48,5..862 | 10..16 2,2 YCWMEHNS] N 3HAYEHWE aKTUBHOW
SWA-31 48,5..862 | 22..28 3.0 COCTaBMAIOLEN BXOAHOM NPOBO-
SWA-32 48,5..862 | 22..28 3.0 AVMOCTHW, BAMSIOLWLEN HA CTeNeHb
SWA-41, SWA-42 48,5...862 30...33 15 cornacoBaHua No BXony.

SWA-43 48,5..862 | 26..30 1.5 B G6ONbLWKMHCTBE aHTEHHBIX
SWA-44 48,5..854 | 30..35 2.4 ycunutenei Tpansuctop VT1 pa-
SWA-47 48,5..854 | 30..35 17 60oTaeT Npwu KOMJIEKTOPHOM TOKe
SWA-47 (AST) 48,5..854 | 30..35 1.3 1,=8...12 MA. 310 nossonseT no-
SWA-49, SWA-55 48,5..854 | 32..39 1.7 SiY4MTb LIOBOSILHO BLICOKMIA KO3~
SWA-49 (AST) 48,5...862 34...40 1.2 (bMLIMeHT yCMneHMﬂ 7] xopou_,ee
SWA-97, SWA-103 48,5..854 32.36 1.8 COrnacoBaHue C BXOOHbIM TPaHC-
SWA-107, SWA-109 | 48,5..854 | 32..38 18 dopmatopom T1, HO He onTu-
SWA-455 48,5..862 | 22..30 18 ManbHO A5 obecneyeHus Manoro
SWA-555 48,5..854 34 19 YPOBHS COBCTBEHHBIX LLIYMOB. XO-
SWA-555 (AST) 485..862 | 28B..34 17 751 3ssuoumMocTy K =f(l,) ncnone-
SWA-2000/4T 485..862 | 34..40 <16 3yeMbIX MMKDOSMNOR HEM3BECT-
S&A-110 40..800 12 3.5 Hbl, HO, KaK Npaeuwno, ans Guno-
S&A-120 40...800 2 39 NAPHBIX KPEMHUEBBLIX TPAH3WUCTO-
S&A-130 485..862 | 28..34 17 poB CBY MuHMMarbHBI YPOBEHb
S&A-140 485.862 | 26.34 1.7 wymMa HabmofaeTcs nNpu Konek-
PA-2 40...800 12 35 TOpHOM ToKe 2...5 MA [3]. Cnepo-
PA-5 485..862 [ 28..34 17 BaTeNbHO, CyLLeCTBYET BEpOSAT-
22:?0 42(')5"!-3%%2 285;4 ;; HOCTbL TOFO, 4TO NPY YMEHbLLIEHNW
J KOMNEKTOPHOrO TOKA TPAH3WCTO-
gzg ag%; 1':”2:"38 gg :; pa VT1 MOXHO CHM3UTb YPOBEHbL
GPS WAS01ST 174790 pos s WyMa NPy COXPaHeHmn Xopowero
GPS WAB0152 465 790 ) b cornacosanus Ha Bxoge. KoceeH-
GPS WA-50183 174, 790 4 17 HO STO NOATBEPXAAETCA TEM, YTO
PAE-14 T 5"'790 5535 1'5 y yeunnutenen PAE (TONbkO y HKX)
PAE42 485 790 | 25 30 <5 TOK NEPBOFO TPAH3WUCTOPa YMEeHb-
w - wen go 4...5 MA, 3a cueT yero npu
PAE-43 48.5...862 26...32 <25
PAE-44 485 790 | 26 32 27 TaKUX Xe TPaH3uUCTopax AOCTWUr-
PAE-A5 485 862 | 24 28 e HYTO CYLLECTBEHHOE YMEHbLLEHNE
PAE-65 485.862 | 24.28 | <25 | YPOBHS Wyma: no wHGoOpMaumm
PAE-65TS 485.862 | 24.28 a7 n3 cetun UHrepHet koadduument

mogenn SWA-7, SWA-9 vmenu koaddu-
umenT K,=1,7 ab [1]. On v octancs npu-
MEPHO TaKMM Xe Y HOBbIX YyCunnTenem nnm
CHWXEH He3HauYNTENbHO, 33 UCKIIIOHEHVEM
mopenen SWA-47(AST), SWA-49(AST).
370 oBbSACHAETCH NpeXAe BCEro TeM, 4TO
CXEMOTEXHUKA ¥ NPUMEHAEMBIE TPaH3UC-
TOPbI HE UBMEHUNMCH: BO BXOAHbIX KAcKa-
nax ncnonbayT Te xe CBY TpaH3ncTophl
T67, V3, 415 ¢ npegenbHOK 4acToTOMn
7.5 IMu v koadpdruvenTom wyma po 3 ob
[2] v nnk n3penka — Mexee “wymMawmn’
BFR-91A.

CnepyeT OTMETWTb BAWSIHWE HA Xa-
PaKTEPUCTUKWN YCUNUTENEN HEe TOMBKO
THNA NEPBOro TPAH3UCTOPA, HO N PEXN-

K. y 3aTux ycunurenen pocturaert
0,8...1 pb.

Kak ormeuyeHo B [1], MHOrve aHTeH-
Hble yeunmtenn SWA ¢ 6onbwmnM koad-
OULIMEHTOM YCHUNEHUS CKJIOHHBI K CAMO-
Bo36yxaeHuto. 370 o6bACHAETCH TEM,
y10 oBHecnequnTk YCTOMHMBOCTL ABYXKAC-
KagHOro anepuoguyeckoro ycunntens
B4, cobpanHoro no cxeme 03-03, B no-
noce yacror pgo 900 Mly poeosbHO
cnoxHo. Kasanoce 6bl, panbHenwee
yBENUYEHNE YMUCNA KAaCKafoB HE MMEEeT
CMBbICNA, NOCKOSbKY A0BUTBLCH yCTONYW-
BOCTW B 3TOM Cliyuae NpakTU4EeCKu He-
BO3MOXHO. TeM He MeHee Ha PbiHKe No-
fBUANCL ycunuTenun, cobpaHHble Ha ye-
Thipex TpaH3ucTopax. 3anHTepecoBaB-
wncb 3TMM GakToM, aBTop npuobpen
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ycunutens SWA-2000/4T. Ero npuvhuu-
nunasibHas CXemMa, COCTaBfieHHas no ne-
yaTHOW nnaTe, NpegcTraBneHa Ha pmce. 7.

AHann3 CXeMOTEXHUKWN 3TOro ycunu-
Tens Nokasan, 4To OH cobpaH no 0b6bIN-
HOW CXxeMe Ha AByX Tpan3ucrtopax VTi1
un VT2, BkmoueHHbix ¢ 03. BxogHowm cwur-
Han nocrynaet Ha 6a3y TpaHaucTopa
VT1, ycvnveaeTcs B AByXKACKafHOM
TpakKTe ¥ CHUMAETCH C KONMeKTopa TpaH-
3ucropa VT2, nocTynas yepes nepexog-
Hbl koHgeHcaTop C9 B KOAKCMASibHLIN
kabenb. [ononHuTenbHLIE Xe TpaH3wuc-
TOpLI VT3 1 VT4 BXOQSAT B aKTUBHBIE LIENW,
3aga0LMe HanpsxeHuwe cMeleHns Ha
6asax TpanaucropoB VI1 n VT2, Tak kak
Tpanauctopsl VT3, VT4 He ycunumeaiot
nonesHblii curHan, ANA 3TOWM uenu wuc-
NONMb3YIT HU3KOYACTOTHLIE U ASLUeBble
ymnsl 3F

OyesngHO, 4TO NPU TakoM NOCTpOEe-
HUKN XapakTepuCcTUKun ycunutens
SWA-2000/4T He MOryT ckonb-Hubyab
CyLECTBEHHO NPEBOCXOAUTL NapameT-
pbl ABYXKACKaAHLIX yCcunuTesnen c ana-
norndHON koppekumen (SWA-7, SWA-9,
SWA-555 v ap.), 4TO ¥ nogTeepaunu
CpPaBHUTESIbHBIE UCNbITARUS.

Pe3ioMunpys, npuxoguvM K crnepyto-
WM BuiBOgaM. Bo-nepebix, MHOrve m3
HOBbIX YCUIUTENE MOBTOPSIOT CXEMO-
TEXHWKY U COOTBETCTBEHHO XapakTepuc-
TUKK cTapbix Mogenein. MNpun 3TOM co-
nMAHLIA HOMep HoBOW paspaboTkn BO-
BCE HEe CBMAETEeNbCTBYET 0 Honee BhicO-
KOM ee kayecTtee. Hanpumep, ycunuteno
SWA-555 no napameTpaMm n cxemoTex-
HUKe npegcraenser cobown TOT xe ycu-
nvtene SWA-9. 310 xe kacaerca n ycu-
nurenein, cobpaHHbix HA YETbLIPEX TPaH-
3ncTopax.

Bo-BTOpBLIX, Cpean HOBLIX ycunuTe-
newn BCTpe4alTcs Mogenwn C AencTew-
TENbHO YNyHLEHHbIMW XapaKTepucTuka-
MK, 4TO npegnonaraeT ¥ BO3MOXHOCTb
NOBLILLEHNs KadyecTBa npuema. o wy-
MOBbLIM NapaMeTpaM MyyLinMn MOXHO
npu3naTte ycunutenn SWA-47 (AST),
SWA-49 (AST), a Takxe, cyas no ceepe-
HusM B UnTepheT, yennutenu tuna PAE

B-TpeTbux, 3aMeHa aHTEHHOro yCwu-
nvtena npueBegeT K NOMIOXUTENbHOMY
addekTy ToNbKO B Criydae npuMeHeHus
HOBOM MOZENN C MEHLLLNM YPOBHEM LUY-
Ma, pac4eTHbIM 3HayeHueM koaddrun-
eHTa ycwieHus v noaxogsiwein AHX.

B 3aknioueHue ckaxem, H4TO Mofgenwv
aHTeHHbIX ycunutenen GupMbI-NPON3-
BoAuTENM paspabarbiBaldT AOBONLHO
BLICTPO M HE NCKIIDHEHO, HTO K MOMEHTY
BbIXOAA B CBET XypHasia C 3TOM CTaTben,
HABEpPHO, NOSIBATCA W HOBble, YCOBEp-
LEeHCTBOBaHHbIE ycunutenn. B nwobom
Cryqae KpuTepuu onpegenenns nx kase-
CTBa ¥ pekoMeHgauun no euibopy, pac-
CMOTpEHHbIE 3Mecb v B [1], HE N3MeHR-
0TCS.
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OCOBEHHOCTMU 3KCNNYATAUUU
CTEPEO®OHUYECKHUX

BUAEOMATHUTODOHOB
10. NETPONABJIOBCKUMH, r. Taranpor Pocrosckoi o611.

Kax npoucxogur 3anuces cTepeodpoHnIecKoro 38yka B Bugeomar-
HuTopoHax? Kaxme npobnemMpi BOIHMKAIOT rIPH UX ANNTENbHON pabo-
Te? Kak yny4wmnrs Kkavectso 3anuc? 060 Bcem 3TOM paccKaabiBaer

aBTop ny6ankyemo#n HUXe CTarbu.

B cratbe, NocBsAWeHHon crepeodoHnie-
ckvM BuaeomarHirodponam [1], Geim pac-
CMOTPEHbI HEKOTOPLIE CNOCOBbI perynMpoB-
K1 U3HOLLEHHBIX aNNaparToB, NO3BOMiOWMe
BOCCTaHOBUTEL HOPMabHYI0 paboTy wx cte-
peotpaktoB. OfHako ¢ Tex Nop, B pe3ynkra-
Te pa3pa3avisLieroca netoM 1998 r. akoHo-
MUHECKOr0 KPU3NCa, akTyasibHOCTL Npobne-
Mbl CYLLECTBEHHO BO3pocna. Liensl (B pyb-
nFX) Ha MMNOPTHYIO TEXHWKY, BbIPOCLUWE
B TpW pa3a v Bonee, nvLmnuy Haaexnst MHO-
MX NOTEHLMANbHBLIX NOKYNaTenei Ha npuod-
perenve crepeodOHMHECKUX BALEOMArHn-
TOGOHOB, a TAKKE TEX VX BMiafefbiLieB, KOTO-
pble xoTenm Bbl ecnAm He KynTh HOBbIE anna-
parsl, T0 X0Ts Bbl 3aMEHUTL M3HOLLEHHLIE.
LieHbl BO3POCM M HAa KOMNNEKTYIOLLME, OCO~
6eHHo Ha BepxHue LynvHaps! (BU) BBIL Ha-
npyMep, cTouMocTs BLL VXP1742, VXP1744
nns eugeomarHutodoHos PANASONIC-NV-
HD650AM, PANASONIC-NV-HDG650EE no-
CTnrNa NOYTV NOJyTopa Thicsu pybneii. A sto
DANEKO He KaXX0MY NO KapMaHy.

Xora BU VEH07 14, VEHO668 nns cpas-
HuTenbHO gelwesbix Hi-Fi-euaeonnenepos
PANASONIC-NV-SR70, PANASONIC-NV-
HP10 crosaT pelweBne, HO U OHM TOXe A0-
BONLHO poporn (bonee 700 pybnen). Bor
NnoYeMy BO3MOXHOCTb MPOANEHUS XWU3HW
BUAEOMArHUTOdOHOB NPESCTAaBNAET UHTe-
pec pns MHorvx. Mpruem BbINONHEHVE He-
KOTOpbIX HeobBXxoaMMBbIX NpWU 3TOM Onepa-
UMM BNOMHE NO cunaMm papuontobuTensm
cpenHei keanndurkaumm.

HecMoTps Ha TO, 4TO NPUHLUKMNBI MArHUT-
HOM 3anNnUCcK BALEOCUIHAN0B PAaCCMOTPEHDI
BO MHOMMX KHUrax 1 XYPHa/IbHbIX CTaTbsX,
BCe Xe, AymaeTcs, uenecoobpasHo ocTa-
HOBMWTHLCS HA HEKOTOPLIX aCNeKTax BUAe03a-
NMUCY BPAWALLIMMNCS FONIOBKaMK B anna-
parype VHS/S-VHS. 3ameTum, 4TO KayecT-
BEHHble NOKa3aTeny BUAEOMarHUTOGOHOB
B 3HAYMTESNLHOA Mepe 3aBUCSHT OT XapakTe-
PUCTUK NPUMEHAEMbIX MArHUTHBIX FOMOBOK
[2]. ®vpMbI-Npon3BOAMTENN BUOCOTEXHN-
kv VHS/S-VHS BbinyckatoT 60MbLLoe 4MC0
pasHbix BUAeoronoeok (Br) v BLL.

Inybuna npomakuyubonug 1P

Br Br
(50) (LP)

o 120°(52°)

Hanpebrenue Bpouenun

KakoBbl e 0COBEeHHOCTU COBMECTHON
3aNMCcK CUrHANoB N3oBpaXeHus U 3ByKa Ha
MarHUTHYI0 JIEHTY? 3anmckb UX NPONCXOOMT
NPaKTUHECKM HA COBMaJaroWme NPoCTpaH-
CTBEHHO Y4aCTKW fieHTbl (CTPOKK 3anucm).
Mo Bpemenn nepebiMK 3anvckiBatoTcs M
curHansl 3ByKa, a 3atem, NnoBepx Hnx, —4M
CUrHabl APKOCTH M HU3KOYACTOTHBLIE CUr-
Hanbl LUBETHOCTW, NPUYEeM SIPKOCTHLIA CUr-
Han CTvpaeT B NOBEPXHOCTHOM CROE 3BYKO-
BON. Ha pme. 1 cxemMatuyHO Nokas3aHo, Kak
NPOMarHMBATCH OHOCNONHBIE MArHWT-
Hble NeHTh), Yalle BCEro NpUMEeHseMble
B Buaeokaccerax VHS (B annapartype $pvp-
Mbl JVC BUGEOrONOBKM OTCTAKOT OT 3BYKO-
Bbix 3 Ha yron a=42’).

OnvHy BONHL 3aNKCK, OT 3HAYEHUNA KO-
TOpOWK 3aBuCcuT MybyHa NPOHWKHOBEHWA
MarHUTHOro NOTOKA B TOMLLY IEHTH, MOXHO
onpeaenuTb No cooTHowexno A=V/f, roe V
— CKOPOCTb ABWXEHWUSI FOMOBOK OTHOCW-
TenNbHO NeHTLI, M/C; f — YacToTa 3anncbIBa-
emoro curHana, My, A — pnvHa BonHb! 3a-
ek, MKM. 3BykoBbie curkanbl Hi-Fi B dop-
mare VHS 3anucuiBatotcs cnocobom M
MOAYNALMM HA PA3HBLIX YACTOTax A9 NpaBo-
FfO W JIEBOrO KaHanoB, a CKOPOCTb rosio-
BKa/NeHTa ONpesenseTca CTaHnapToM 3a-
NUCLIBAEMOTrO TENIEeBU3NOHHOFO CUrnana.
NoaToMy ¥ 4/1MHA BOMHBLI 3aNWCU 3aBUCUT OT
Bcex aTux ¢dakTopoB. Ee 3HaYeHws yKasaHb!
B Tabnuue.

Hanbonbwyto 4anHy BONHLI 3aNKcy W,
cneaoeatensHo, FnybrHy NpoMarHuumea-
HUS UMEET CWUrHan NeBoro KaHana CTaH-
papra M (NTSC), HaMEHbLUYID — curHan
NPaBOro KaHana BCeX OCTabHbIX CTaHaap-
TOB. 3aMeTHa W MEXKaHanbHas pasHvua
AvH BonH pna cucteM PAL/SECAM: A,
B 1,28 pa3a Gonbwe, 4eM Aq,.. Heyaven-
TEnbHO, 4TO 4ACTO TPEeCk NPy BOCNpov3se-
QeHMM cHaYana NPosIBSEeTCs B NPaBOM Ka-
nane. MoatoMmy ¢upMbl-pa3paboTumkm
APVYHMMAIOT Mepbl NO  BLIPABHWBAHWIO
ypoBHeW curHanoe B obowx kaHanax. Ha-
npumep, Gpupma PANASONIC yctaHaBnu-
BaET B NfIEYU BLIXOAHOrO CyMMaTopa Tpak-

TOMuuRa  Mazvumubed
L8 NCHMbI(S. 4 MKM)

TRYOUNE TPOMBZHUYY -
Jr Bowun Ki -Fi,306ucum
om A

Hangabneni DEUMEHUR NERMD
—

Puc. 1

Jenoln AeHmel

Ta 3anucy pPe3ancTopsbl C Pa3HbiM CONpo-
TMBReHveM, Hanpumep, 2,7 xOm anst npa-
soro u 10 kOM ona NEeBOro KaHaNoB B MO-
nenv PANASONIC—NV-F55.

EcrectBeHHO, 3MdEKTUBHOCTL 3anucu
3aBUCHT He TOMLKO OT A/IMHbI BOSHBI, HO W OT
Apyrux ¢$akTopoB: WMPKHLI 3a3opa 3I
(0bbiHO OkOno 1 MKM), TVNA €e MarHuTo-
NpPoBOAA, CBOWNCTB MAarHUTHOW JIEHTLI, OCO~
6eHHOCTEN CXeMOTEXHMKN TPaKTa W, Hako-
Hell, OT 3HauyeHus Toka 3anucK, KOTOpbIK
00bIMHO BLIBMPAIOT PaBHLIM WK BONbLLVIM
TOKA HackitieHna ana  pedepeHcHon (0b-
pas3LoBoi) MarbuTHOM neHTel. K coxane-
HWIO, NOYTK BCe PMPMBI-pa3paboTivku He
YCTaHABAMBAIOT PerynsitopoB TOKa 3anucw
B TpakTe Hi-Fi 3Byka. amenntb ero yoaercs
TONLKO NoAGoOpOM 3NEMEHTOB, HO cCaenatb
3TO Ha PasMooBUTENHCKOM YDOBHE O4EHb
TPYAHO.

OCHOBHBIM HeraTMBHLIM (HaKTOPOM And
TpakTa Hi-Fi 38yka MOXHO HasBaTb addexT
CTVpaHua B NOBEPXHOCTHOM CNOE 3BYKOBOW
nHGOopMaLM  BbICOKOYACTOTHBIM APKOCT-
HbM YM curHanoM kaHana waobpaxenwus.
Mpw HeanauvTeNbLHOM HapaboTke BMAEOro-
JIOBOK TOMUMHA CTMPAEMOTrO CROSl CpaBHN-
TenbHO HeBenvka v NaAEHNE YPOBHS CUrHa-
na BO BpeMsi BOCNPOM3BEAEHMS NOCTUraeT

Crangapr |V, m/c [ ngFﬁ) . ':KA: N
M 58 | 13(1.7) | 4,46 3.41
B,G.1.D, K,

L.H.N 484 | 1.4(1.8) | 3,46 (2,69)

8...12 pB, 4TO CHMTAETCH HOPMANbLHLIM.
CoBceM fipyrasi kaptvHa Habnogaercs no
Mepe M3HOCa BUAEOronoBoK. [leno B Tom,
4YTO NPV yMEHbLLeHMN MyOuHbl vx 3a3opa
{13-3a abpasrBHOIO BO3AEVCTBUA MarHNT-
HOWM NEeHTbl) BO3pacTaeT HaNpPAXeHHOCTb
€030aBaeMOro rofI0BKOM MarHUTHOrO NOSs
W, CNeI0BATENBbHO, HAMArHUYEHHOCTb SIeH-
Ti1. TONWMHA CTMPAEMOro NOBEPXHOCTHOMO
cnos 3anucy Hi-Fi 3Byka yBenuumBaeTcs,
Y NpW HEKoTopon HapaboTke paxe cobet-
BeHHblE 3annCK HAYMHAKT “Tpewark”, a 3a-
veM TpakT Hi-Fi NONHOCTLIO BLIKNOYAETCH
(nepexopn, B pexvim "MOHO ™ NPOUCX0aMT aB-
Tomatmuecku). Ecnv He ypaertcs ybparts
"Tpeck” ICTUPOBKOM HaNpPasnsiouwmMX CT0-
€K, Kak 310 6bi10 oNMcaHo B NEPBON CTaThe,
B oblem chnydae Tpebyercs 3amena BU
BBI". Ho cyuiecteyet cnocob 3Ha4uMTesNbHO-
ro NPOANeHNA CpoKa CRyX6bl 1 U3HOLLEHHO-
roBU.

Kak HWM CTPaHHO 3TO 3BY4MT, U3HOC 3BY-
KOBbLIX rOSfIOBOK BecbMa cnabo snuvsieT Ha
YPOBEHb HAMATHWYEHHOCTW 3BYKOBOW CMI-
HanorpammMel. Jlaxe B cnydae, ecnv Hako-
HEYHWK FONOBKW CTEPCH TaK, HTO He BLICTY-
naert 3a npepens! BL, 3anuck nonydaercs
AOBOMLHO BLICOKOrO Kauyectsa. Bce peno
B GOSMbLLOA ANMHE BOSHLI 3aNWCLIBAEMBIX
curnanos, obecneuvBatollen rnybokoe
NPOHWKHOBEHWE MArHWTHOMO NOJSIA B TOMLY
neHThl. NO3TOMY AN BOCCTAHOBNEHWS pa-
BorocnocobHocTM BUuagomMarHmTogoHa ao-
CTATOYHO 38MEHUTBL TOSIbKO BUAEOr ONOBKMW.

OpHako, ecnm HapaboTka ronoBoK A0-
cturaer Tonbko 5000...6000 4, ponycTnMo
YMEHbLIMTL TOK 3aNUCW CUrHana spKocTw,
4YTO MO3BONUT “OMONOAUTL" annapar 6e3
3aMeHbl ronoBoK. Ha pue. 2 npeacrasne-
Hbl 3KCNEPUMEHTANBHO CHATLIE 38BUCYMO
CTV YPOBHEN HaNpsXeHWs1 BOCNpon3Beae-
HuA (pasmaxa) UM curnasnos sipkocTu v Hi-
Fi 3Byka Ha BbIXOAAX NpeaBapUTESIbHbIX
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Puc. 2

ycunureneid or Toka 3anucu (pasmaxa)
curHanos ApkocTu. Uamepenna nposepe-
Hbt Ana enpeomarAutodona PANASON-
IC—AG-5260E ¢ Hapa6oTtkoin 4000 u (B an-
napare MMEETCH CHETYVK BPEMEHW Hapa-
60Tku).

Kak noxazaHo Ha pucyHke, Tpeck B Hi-Fi
KaHanax NnosBNETCH NPU YBENUHEHUMN TOKa
Ha 2 MA OTHOCUTENBHO 3aBOACKON YCTaHOB-
KW, a Npy NpesbillieHyn ero Ha 2,5 ab npo-
UCXOAUT  BLIKMIOYEHUE CTepeoTpaxTa.
MNpy yMeHbilLeHMM TOKa A0 ONTUMANbLHOWM
To4kM (=9 MA) YPOBEHb BOCNPOU3BEAEHVS
4YM curhana spKoCTU NPakTUHECKU HE OTNU-
YAETCA OT YPOBHA, COOTBETCTBYIOLLEIO 33-
BOACKOWM YCTAHOBKE, a8 YPOBEHb BOCNPOU3-
BOAMMBIX 3BYKOBbIX CUTHANO0B YBENMHUBAET-
cara5...6 ab, 4yTo NpakTUUECKM UCKIOHAET
nosenenve Tpecka. CnegoearensHo,
YMEHBLUIAA TOK 3aNMCU CUFHANOB APKOCTH,
MOXHO 3HAYUTENBHO YAYYLLMTL KauBCTBO
3anvcuy curHanoe Hi-Fi 3eyka u Tem cambim
npoanuTb CpokK cnyx6bl BMOEOroNOBOK
v BuaeomarHuTogpoHa 6e3 3ameHbt 40poro-
crosutero BLI.

A XaK HEFraTVBHbLIE NOCNEACTBUA NPU UC-
NONL30BaHUM U3HOLLEHHBIX BMAEOI0IOBOK
CKa3biBaKTCA HA KauecTBe u3obpaxenmna?
MNpexae BCEro cregyer OTMETUTL MOBbi-
LIEHHYI0 BEPORTHOCTL ~3axeara” 4acTwly
NBUM WA MArHWTHOTO CIOR NEHTL BUAEO-
FONOBKAaMMK, HTO COMPOBOXOAETCA MNOSBAE-
HUEM LUyMa HA M306paXenun UM ero non-
HbiM UCHE3HOBEHWEM Ha BREMS OT AONEN A0
[ECATKOB CEKyHA,. 3TO ABMEHWE XaPaKTEPHO
npy Hapabotke Buaeoronosok 6Gonee
6000...8000 4 8 HOpMaNbHBLIX ycnoswsx. Oa-
HAKO NPV UCMONB30BAHUK HOBbLIX BHICOKOKA
YECTBEHHBIX NEHT "3axeaTthi’ cnyyalTcs
BECbMA peako.

LA BLRCHEHVIA CTENERU BAVSHUA 3Ha-
YEHWA TOKA 3aNMcy CUrHana APKOCTU Ha Ka-
4ECTBO M306paAXEHVA OAHOBPEMEHHO C W3-
MEPEHVBM YPOBHEN NPOBOAWIOCH BU3YalTb-
HOE CPABHEHWE BOCNPOM3BOAUMON “Kap
TUHKKU” B Toqkax A—O (puc. 2), nonyyaemomn
NPy 3anNUcK BIMAEOKAMEPON HENOLBWKHON
LIBETHOM 3acTaekn. B vHTepeane 3HaueHWn
TOKa OT 8 10 19 MA xa4eCTBO U306paXeHnn
BLUI0 NPAKTUHECKU HEU3MEHHBLIM. [py ToKE
7 MA ¥ MEHEE CYLIECTBEHHO POCNU APKOCT

Hble WyMb. MNpy 3HaueHumn 5 MA kauecTBo
U306paxeHnsa CTano Henpuemnembm. MNo-
CKOMbKY NPY YMEHBLLEHWU TOKA PACTET Ha-
MarHUMEHHOCTb NIEHTH! HU3KOYACTOTHLIM
CUrHanoM LIBETHOCTW, B KaHane naobpaxe-
HUA BO3MOXHO MNOSBAEHWE MEPEKPECTHBIX
VICKaXEHWIA, H4TO NPOABNNETCA B BUAE Mef-
KOCTPRYKTYPHBIX CETOK HA YMACTKax 3KpaHa
€ 60nbLLION LIBETOBOW HACHILLLEHHOCTLIO. W3-
6exaTb 3TOFr0 MOXHO, YMEHBbILVB (Ha

20...30 % or HoOMVHaNa) TOK 3aNUCY CUrHa-
na usetHocTn. lNo HabnogeHnaM aeTopa,
W3MEHATb TOK CMIHana UBEeTHOCTU OBbLINHO
He TpebyeTcn, ecNv TOK APKOCTHONO CUFHA-
Na COOTBETCTBYET HA4aUTy NONOFOro Y4acTka
XxapakTepucTukm (Touxa E Ha puc. 2).

Ana n3mepeHus ToKa 3anucu curHana
APKOCTU MyMILE BCEr0 MOOXOOMT MUCMbiTa-
TenbHbi curHan "6enoe none”. OH usobpa-
X€EH Ha puc. 3,a. NOCKONbLKY CTPOHHLIE M-
MNyNbChi FALLEHUA Y CUHXPOHU3ALIMY, a Tak-
X€ YPaBHMBAIOLWIME VIMMYNbLCHE CAMLLKOM
Manbi MO BPEMEHW, TO HA PUCYHKE OHW HE
NoxasaHut. MNpy BHELWHEN CUHXPOHU3ALIMK
ocuunnorpada vMnNynbcamMm nepeknioye-
HYS BUaeoronoBok (puc. 3,6) dopma cur-
Hana, NnoJaBaeMOr0 Ha HUX NMPU 3aNKUCK, Bbi-
IMSIgUT B BUAE BbiCOKoHAacToTHOro (M) cur-
Hana ¢ HernyGokon amMnavTyHO-UMIYNLC-
HOW Moagynauuven (puc. 3,8). Hanmume Tta-
KOW MOAYNsLMK, BLI3BBHHOE B OCHOBHOM
VHAYKTUBHBLIM XapaKTEPOM CONPOTUBAEHUS
BUAEONONOBOK U BPALAIOWMXCA TpaHCHOp-
maropos (BT), nossonser HarnsaHo ybe-
OMTLCH B CTVPAIOLWIEM OEUCTBUM CurHana
APKOCTU HA YPOBEHb HAMANHUYEHHOCTY f10-
poxex Hi-Fi ayka.

Ha pue. 3,r nokasana dpopma BOCNpo-
unssoaumMoro YM curHana 3syxa Ha Bbixoae
npeasaputensHoro ycunutena. Ob6pazo-
BaBLUMECK "BPe3Ku” ANUTENBHOCTLIO 1,6 MC
KaK Pa3 v Bbi3B3aHb! BO3AENCTBUEM YHACTKOB
curHana ApKOCTH, COOTBETCTBYIOLMX UM-
NYNbCaM FALLEHUA MO K3ApaM, UMEIOLMM
60nbiuMiA YpoBEHB HA HactoTe 4,2 Ml 4em
curHan Ha yactorte 4,8 Mlny. Cneposaresns-
HO, NWKKN CUrHana ApKocTy (puc. 3,8) "3ep-
KaNbHO™ OTPaxalTCA HA CUrHane 3eyxa
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BpemenHon casur 6,67 mc (pyvc. 3,r v a)
OBLACHAETCH YINOBbIM PA3HOCOM Ha 60 By-
Neo- U 3BYKOBbiX ronosok Ha BLL. Ha curha-
JIOrPAMME NTEHTH "NnkK™ 1 "BPE3kn” NpocCT-
PaHCTBEHHO COBNAAAIOT.

PaccmoTpym cnocobibi U3BMepervn 1 pe-
rynvpoBKM TOKa 3anucy CurHana spKocTh
B KOHKPETHbLIX  BUAEOMArHUTO(OHAX.
Bo mrorvux mogenax pvpms: MATSUSHITA
AR 3TOr0 NpeayCMOTPEHb! CheuuvanbHbie
KOHTPOSIbHLIE TONKU B NPEABapUTB/IbHBbIX
yovnurensax. Cnegyer OTMETUTbL, 4TO
8 6onbwwmHCTBE Moaenen VHS duypmb: 3Ha-
YEHWA TOKA 33aNUCU (YCTAHOBSIEHHBLIE HA 3a-
BOAE) COBNAaAAaT HECMOTPS HA PA3HbIE TH-
Nt NPpUMEHsieMbix BLL. Ha puc. 4 n3obpa-
XEHA YNPOLLEHHAA NPUHLIMIMANBHARA CXema
NpeasapuTenbHOr0 YCUIUTENA Baeomar-
HutogorHa PANASONIC—NV-HD100EE/AM
Ha mukpocxeme AN3336SB dupms: MAT-
SUSHITA. B pexxnm 3anvcy npeaycunmresns
NEpPEIUIIOHAETCA NPYU NOAANE HANPRXEHVA
+12 B Ha BuiBOA 18 mukpocxembt IC501,
NpuW 3TOM HA BLIBOAAX 23, 24, 36 Hanpsixe-
HUE PABHO HYNIO.

4YM curHan apkoctu GOpPMUPYETCH MUK-
pocxemoit AN3552FBS 8 mukpocBopke
IC301 (VEFH29D) kanana wzobpaxenHvs.
C ee BbiBOAA 42 OH NOCTYNAET HA PerynaTop
YPOBHS 3aNMCKy HA IMABHOW Nnare annapara
(vmeeTtca mapkvpoeka "REC Y'). loctyn
K Hemy Byaer CBOBOAEH, eCNv CHATL BEPX
HIOK KPbILLKY. Yepes xkackan npepbickaxe-
HWA Ha rnasHon nnare YM curian spkocTm
NPOXOAMT Ha BbLIBOA 25 MUKpOCXeMb: IC501
W fanee Ha ycunutens 3anmew. [1na kaxaom
naps: enpeoronoeok (SP, LP) exmovaerca
ovaenbHbi  yeunuTBnb.  OKOH4ATENBHO
chopmmpoBaHHbLn YM curnan spkocTu
npuxooMT Ha cpeanve Toukv BBIL ans pe
xuma SP — ¢ BbiBofa 17 MUKPOCXEMB! HA
KOHTaKT 2 pasbema P502 npegycvnutens,
ona pexuma LP — ¢ euiBoaa 15 HAa KOHTaKT
5 3T0r0 Xe pasbema.

Buibop HyxHOro pexuma (SP, LP) obec-
NEYMBAETCA 3aMbLIKAHMEM C OBLLWIM NPOBO-
nom no BY HyxHon obmotkm BT. ons pexm-
ma SP — uepes KOHTakTul 1 1 3 pasbema
P502, koHgercaTopbl C519, C520, eniBoabt
4 v 6 mukpocxemst IC501; ans pexvmva LP —
Jepes3 KOHTaKT 4 v 6 paszbema, KoHOeHca-
Topbt C515, C516, ewisogpt 11 1 13 MyKpo-
cxembl. B paspbie ogHom 3 obmotok BT pe-
XUma SP BKJIIOYEH HU3KOOMHBIM U3MEPU-
TenbHbin peanctop R517. Usamepnan Hanpa-
XEHWE HA HEM, MOXHO CY[IMTb O 3HAYEHWUN
TOKa 3anvcy B BUAEOronoBKax: TOK (B MU~
nuamnepax) NPUMepPHO PABEH OTHOLLEHWIO
N3AEHVA HANPAXEHUA (B MWUIMBONLTAX) HA
peavctope R517 k ero CONpOTMBABHUIO
(10 OMm). U3MEPATHL TOK MOXHO TOSBKO B pe-
xume SP 06 3TOM HEeOBX0aMMO NOMHUTL
npu perynmpoeke.

MNepen npoeeaermnem pabor No oNTUMK-
33LIMK TOKA 3arUCKH HYXHO, NPexXae BCero,
M3MEPUTL U 3aNNCaTb €50 3aBOACKOE 3HA-
yenue, YToBbt NPU HEOBXOAUMOCTU MOXHO
6uiN0 €ro BOCCTAHOBUTL, HaNpumep,
npu 3amere BL, Ha Hoebi. MNonb3osaTbea
ONA U3MEPEHUIN XENATENBHO NOBEPEHHbBI-
mm nNpmnbopamu ¢ HEGONLLLIOK NOFrPELLIHOC-
Thio, HaNpUMep, ocumnnorpadamu C1-65A
vap. ¢ R, Gonee 1 MOm u G, meree
50 nd. KoakcuanbHbi kabenb DNMHOM He
6onee 50 cM NOAKIIOHAIOT K KOHTPOMBbHBIM
Toukam TPS507, TP508 (obuwwmin) npenycu-
nuTena enaeomarHutodoHa v k Bxoay Y oc-
uvnnnorpada. Ha ero Bxog X nopalor cur-
Han NEPEKIOHYEHUA BMAEOT ONOBOK, HANPU-
mep, € KoHTakra 3 pastema P501 npeaycu-
NUTENRA,

Bkioums pexviM BHELLHEN CUHXPOHU3a-
LUK, 33aNKCLIBAIOT Ha BUAEOMArHUTOMOH
cuvrHan "6enoe nose” U N3MEPKIOT pasMax
YM curiana apKoCTH B HTEPBASE ralleHuns
no Kagpam (puc. 3,8). [InA cHATUA 3aBUCU
MOCTEN YDOBHS HAMArHUHMEHHOCTW NIEHTHI OT
TOKa APKOCTHOFO CUrHana (cMm. puc. 2) no-

CTATONHO M3MEHATL ero B npeaenax +6 nb
OT NUCXOAHOrO 3HadeHunA. Mpyu HEKOTOPOM
HaBbike MOXHO 0bouTuckt 6e3 nepexniote-
HUA PEXWMMOB 3anvcb/BOCNPOU3BEAEHUE
NS KaXO0W TOYKK, MONB3YACH CHETHMKOM
BUaeoMarHUTOPOHA UMK CEKyHAOMEPOM.
YpoBHy BOCNpousBoaumMbIx YM curHanos
apkocTh n Hi-Fi 3Byxa ynobHee uamepsTo
RBYXKAHANBHLIM (X BBYXITYHEBbLIM) OCLIMN-
norpacgom, Hanpumep, C1-83 v 1. n., 8 pe-
XVME BHELLHEN CUHXPOHU3ALMWU TEM XE
CUrHaNoOM MNEPEKIIYEHUs BMAEOr0N0BOK
{punc. 3,6). Ho MOXHO 1 OAHOKEHA IbHBIM OC-
uunnorpacgom. B stom cnyuae noouepeHo
WM3MEPSAIOT YPOBHW HA BLIXOAAX NPeayCunv-
TenenwnsobpaxeHus v 3Byka. BxogY ocumn-
norpada noakKIHalT K HEOBXOAUMBEIM
KOHTPONbHLIM Toukam ("ENV™, "AENV’
U T. n.). B HalWem ciy4ae ApKOCTHLIN CUrHan
MOXHO CHATL C KOHTakTa 8 paawema P501,
Hi-Fi 3B8yka — € koHTaKkTa 17 3T0ro Xe pasb-
ema NpeaycumTens.

MOCTPOMB CHATHIE 3aBUCUMOCTH, Haxo-
OAT ONTYMANBHOE 3HAYeHWe Toka RPKOCT-
HOrO CUFHA/A v YCTaHABIVBAIOT €70, OPUEH-
TMpyack Ha To4km D, E, F puc. 2. Hanomnvm
€llle pas O TOM, HTO He Crielyer YBINEKaTLCA
YPE3MEPHBLIM  YMEHBLLUEHMEM TOKa, Mo-
CKOSbKY MOXET HAPYLIMTLCH BanaHc Hamar-
HUWYEHHOCTU NEHThl curHanamu ApKoOCTH
W LIBETHOCTH
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( CEKPETbl PEMOHTA OT NPO®ECCUOHAJIOB )

KAK BOUTU B CEPBUCHOE MEHIO

TEJIEBU3OPA. TT-KOAlbl: AE-4

M. PH3AHOB, r. Mocksa

lNocne BXOXAEHWA B CEPBUCHLIA pe-
XM Teneeusopa ¢pupmbl SONY Ha akpare
B BEPXHEM NPABOM Yy BUOHbI NATUHCKUE
6ykBbi TT UM ABa WTpUxa NOCNE HWX.
Ha nynete Y kHonkamu unpoBoro nons
NEePeKNOYEHN KaHanoB MOXHO HabpaTtb
[1BY3HA4YHBIA HOMEP KOLA, KOTOpbi OTO6-
paxaercsa psaoM c BykeaMu BMECTO
wrpuxos. Kaxaomy KOsy COOTBETCTBYET
onpeneneHHas GpyHKUMA UKW 3HAYEHWE
napamerpa.

B ony6nvkoBaHHbIX paHee CTarbax No
BXOXEHWIO B CEPBUCHOE MEHIO NONTU AN
BCEX TENEeBU30POB NpUBOaAMNach MHGOop-
MaLMA O TOM, Ha KakOM LLaccy oxsv cobpa-
Hbl. Cneayer 0cob0 NOANEPKHYTL, HTO ANA
KKAOFO LLIACCH NMPUMEHSIOT CBOIO Tabnuuy
TT-xopoe. lNoatomy Gyasre ocobeHHo
BHMMAaTEnsHb: Npyu 6ecnopsagoyHom
Habope HeN3IBeCTHLIX KOAOB MOXHO Ha-
pywmnrts pabory rvenesuzopa. Hanpu-
Mep, NPONaaeT TENETEKCT VW NPY BKITIO-
YEHUM TENEBU30pA NPOMKOCTL 3BYKa Gyaer
cnvikom Gonblion v T. n. C 3Toro Homepa
XypHana npeanonaraercs onucars Hambo-
NEB LWMPOKO U3BECTHLIE BUAb! LLIACCH.

A HauHem 0630p ¢ waceu AE-4 (cm.
Tabnuuy), TaKk Kak HA HEM BhbIMNONHEHO
BONLLIMHCTBO HOBLIX MOAENeN TeNeBu30-
poB dupMb SONY. B Tabnuue HekoTopbie
KOk NOMeyeHs Lndpamm 1 vunm 2, kOTo-
PbiM COOTBETCTBYIOT CeAyloulMe NpyuMBe-
HYaHus:

1 — dyHKUMEN MOXHO YNpasnsite Ye-
pe3 kypcop Up/Down, HO Npn 3TOM HYKa-
xan MHGpOPMALIMA Ha 3KpaHe He BbICBeYU-
Baercs;

2 — dynkuma paboraeT TOMNbKO NpU
BKMIOYEHUW Tenesmsopa Ha 99-10 npo-
rpammy. BHumanue!!! Nocne ewnibopa
aron GyHkyuu Tpebyerca 3aHOBO pe-
rysipoBaTh ONUMN MUKPOCXEMbE.

KpoMe Toro, Bce HOMEpPA KOAOB, KOTO-
phie 3akanuvealotcs Hynem (10, 20, 30,
40, 50, 60, 70, 80, 90) n He nepeuncneH
Hbi€ B Tabnvue, cbpackbiBatoT HoMep Habu-
PaAEMOro KOAa B WITPUXKU. 3TO HEOHBXOAU-
MO, ecnu nepeas uvdpa 6wina HabpaHa
HenpaevnbHO. YCTaHoBWEB BTOPYIO uvdpy
HOJb, MONY4YaeM BO3MOXHOCTb MOBTOPHO-
ro Habopa.

Kopam ¢ Homepamm 23, 41, 48, 55, 56,
62, 63, 83, 92, 93 B waccu AE-4 Huxakas
byHKUMA He nNpycBoeHa.

"Op6ura-Cepeuc TB”

Mockea, Antydsesckoe wocce, 60.
PeMOHT pagunoannaparypb: — Bbi3OB
Macrepa:

902-41-01; 902-41-74.

PeMoOHT agToMarsnron

wn pagnorenedoHoB:

902-46-66.

Www.chat.ru/~vidak

fipogonxenne.
Havano cm. B "Pagno®, 1999, Ne 3—10;
2000 Ne 3 5

Waccu AE-4

Kopa DyHxyua

T

00 Bbixoa w3 pexuma TT

01 YCTaHOBKA HACHILEHHOCTY HA MUHUMYM, 3 KOHTPACTHOCTU HA MAKCUMYM

02’ MpAMOK BOCTYN K CUCTEME NOHWXKEHUS LIYyMA

03 Ycranoeka rpomkoctv 30 %

04 CepeucHoe MeHI0 B pexumMe “Service Mode”. HekoTopbie NyHKTL B MEHIO 3a6110KMPOBAHbI
v OTOBpaxeHu GenbiM LIBETOM

05° CepsucHoe MeHio B pexvme “Production Mode™. Bce nyHkTs MOXHO BoiBpatb

06 Ycrawoeka rpomkoctv 80 %

07 Pexwm tectuposatus (Aging Mode). Pexum TT 3anoMyHaeTCs B MUKPOCXEME NAMATU U
NOCNE OHEPEAHOID BKNIOYEHVSI TENIEBU30D YCTAHABNVBAETCS B aT0T pexuM. (pOMKOCTb
3BYK2 MUHVUMANbHAS, aKTUBU3WPYETCS GyHkUMs Banaxca 6enoro

08 PexviM nepBOHANANbHBLIX YCTAHOBOK Program (exk.): Bxop AV—AV1, Buixop AV—TV.
MPOMKOCTL 3BYKA B AVHAMWHECKWX FOSIOBKAX U roNoBHLIX Tenedorax — 35 %. dopmar
4:3 ana wacew 4:3. Noauuma PIP — eeepxy cnepa v BaikioNeHa. Pexum TT BuKNoveH
Komarasl 1o wune 1°C cEpotueHs, OLmbku OTMEHEHD!

09 C6poc BLIBPAHHOrO A3kika U cOpOC BEIbBPaHHOUW CTpaHu. Ko Buikniouaet obe GyHkuuv.
Tenepb MEHIO S3bIKA ABTOMATUYECKV NOSBAISIETCA HA aKpaHe NPV BKIIDYEHWY Tenesusopa
00 TeX Nop, Noka He Bynet BuibpaH HOBLIA R3bIK, a AU1R CTPaHb! HE YCTaHOBNEHO 3HaYeHve
NO COUNTRY (HeT CTpaHbi)

11 Npsmow gocTyn k napameTpy BALANCIE (6ananc)

127 Mpamoir aoctyn k napameTpy HUE (oT1erok)

13 OToGpaxenue BEPCUM NPOTPAMMB! U KOHGWUIYpaLuv TENEBU3opa

14 Orobpaxenve nHGOPMaLIMVY U3rOTOBUTENST

15 HreHue 3aB0ACKUX YCTAHOBOK U3 [3Y: nporpamMHble Kobl ¥ 3aNOMUHAHWE ATUX AAHHLIX B
LAST POWER MEMORY (namaTb nocneaHero srioqeHvn). Mpeabiaywian uigopmMaLiva B
ATOW NAMSITU Nepe3anvucLIBAETCS

16 3anomMuHaHue RENCTRYIOLLUMX 3Ha4YeHni u3 H710Ka NamMa TV NCCNENHEero BKNIOYEHUS
Npeapinyuas uudpopmauvs NepesanucLBaeTCs

17 Nepecranoeka NnapaMetpos ans uctoqHukos AV (AV1, RGB, AV2, YC2, Av3, YC3, Av4, YC4)

18 BrmoueHve/BoiKNioYeHue Tenerexcra. Pabotaer ToNbko NpW yCTaHOBNEHHOW B TENEBU30p
MUKDOCXEME TeneTexcra

19 YcraHoexa rpomkoctu 50 %

21 ABTOMATUNECKUIA NOBOPOT KAPTUHKN

22 Orobpaxerue TaMepa HapaboTKY HACOB U MEHIO OWWBOK

247 MpsAmoi gocTyn k napamerpy SUB COLOR

25 OTOBpakeHUe CTATYCHOTO MEHIO (BCE MUKPOCXEMBI C UX AAHHLIMK)

26 Bwi6op andaevrta tenerekcra: 06 (3anagHas Espona)

27 Bwi6op andaewrta renerexcra: 38 (Bocrounas Espona)

28 Buibop andaevta Tenetekcrta: 40 (3anaanan Espona — anrnwiackwin, CLLIA)

29 Bribop andaevra tenerexcra: 55 (3anagnas Espona -— Typeukwin)

31 Perynvpoeka reometpuv 1: no3vLus mynbtu-PIP. LiIeHTpoBky NO ropr30oHTaNny BEINONHSIOT
xHorkamu Menu u OK, perynvpoBky No BepTikani — neeoi v NpaBol KHONKaMn
IDKOWCTVKA HA NYNLTE yNpasienus

32 Perynupoeka reoMeTpuu 2: LEHTPOBKY NO rOPU3I0HTANW BRIMONHSIOT KHONKaMu Menu v
OK, perynvpoBky No BEPTUKANW — NEBOR U NPABOM KHONKAMWU IKONCTVKA HA MynbTe
yrnpasneHus

33 MNMpoeepka 3axsara NPOrpamMm

34 Mpoeepka pexuma "OOTO™

35 OtMeHa vy pa3petleHye rallieHvs aKpaHa Bo BpeMs nepexioveHns nporpamm (xop TTO8)
paspewaeT raweHne xapTuHku)

36 Boikntouenve 06HapyXenus CTpoku 23 1 yCTaHoBka akpaHa B pexum “Auto wide " B namsTun
NVM onst nposepky aroro pexvma. Tenesnsop asToMaTUHECKW BIXOAWT U3 HEro nocne
BLIKNIIOHYEHUS W BIUTIOMEHUS (Nepesaanycka 61oxka NuTanus )

37 OTmeHa wnu pa3petleHre APYToit NPorpaMmel BMECTO Nporpammbl Philips (feature box w/s)

38 ABTOMATUNPCKUM BRIGOP pexvima akpara (kpoMe mogenew 4:3)

39 C6poc 1abnuub ¥ COPTUPOBKWU NPOTpaMM

42 Dolby Lpf Bxmouena

43 Dolby Lpf seikniovena

44 YCTaHOBK2 HACLILLIEHHOCTY LBETA HA MUHUMYM

45 Onuwvs 3amtsl naMATy NVM OT Ciy4aitHoro cTupaHvs

46 Npenycranoeka kahana IR (wndpakpacHoro). Npv oTCyTCTBUY AKTUBM3ALMK DEXVM
poikIIO4aeTcH Yepes 20 ¢ (oA paboTte Tpebyerca avnepcxkuin Nynbr)

47 MpsiMou ROCTYN K BLIBOPY UCTONHKKA [NA rONOBHbIX TENedOoHOB

49 Crupanue nhdopmaumv B namsiv NVM. Bhnumanune! Npu abinonHenun xomanas Bce
HacTpoilKU B TeNeBU3OpE c6pachiaaloTca, u X NPUAETCA YCTaHaBNMBATh 33HOBO

51 AKTUBM3ALIMA PEXVMA MUTaHUA 3KpaHa. [ins BbIX0ZA w3 Hero Heo6xoAMMO BBECTY NIGOU

apyrow kog TT




52 Peszepe Ans BHYTPEHHEro TeCTUpOBaHWA NPOLEeCcopa

53 BrIIONEHVE WY BLIKIIIDNEHVE [ATHMKA OCBELLEHVA (MCKYCCTBEHHOMO WHTENNEKTa)
547 MpAMO# AOCTYN K MOAYNALMM 110 CKOPOCTH VM

57 Brniovenne menio Megatext Service

58 Megatext (tenetexct) Small Framing Code Window

59 Megatext (tenetexct) Wide Framing Code Window

YCTAaHOBKA 3HAYEHWA N0 YMONHaHWIo ANA cucTemo! Dolby

64 C6poC BCEX MUKPOCXEM O LmHe 1°C

65 C6pocC KonoB OWMBOK, HAKONNEHHBIX B MUKpocxeme namath NVM

66 C6poc ALIM v nokanbHoro korTponnepa PAL-plus

67" MNpsamMoi AOCTYN K YNPABNEHVIO TPOMKOCTLIO 3BYKA B FOMOBHBIX TENEPOHax
68 WirHopvposanme scex oumbok no wuve I°C

69 OTmeHa UrHOpUpOBaHWA BCeX OLLIMBOK NO WKHE °C

Brouenve/Buikniouenme GyHKUMKM NOBOPOTA KAPTUHKY

72 LUwvpokun pexum Dolby

73 YMeHblIeHHbI Ha OaVH war pa3mep tekcta Megatext RGB (makcumym Tpu wwiara Bau3,

YBaxaembie ynrarenn!

B r. Caukr-lNetepbypre Bbi
MoXeTte npuobpecTn XypHasnbi
"Paguo” B mara3uHax: CauHkr-
NMeTtep6yprckuii "AomM KHUrM™ NO
appecy HeBcxuin npocnekT, A.
28 n "Muxpoumuka™ no azpecy
Hoeouepxaccxuin npocnexTt, 51,
a Take B kmocke 000 "OAPO”
Ha MocxOBCKXOM BOK3ane.

Hauvnan ot EOh)

74 YMeHbLIeHHbIM Ha OavH war pasmep Tekcta Megatext RGB (mMakCcyumym oavH Lwiar BHu3,

HauvHan ot EOh)

75 VI3MEHEHVE YPOBHA YCUIIEHUA W CMELLEHWA TEKCTOBROW MHdopmauny RGB

76° YCTaHOBKA AAHHEIX MO YMONYAHWIO [UA Mykpocxembl SDA9360

77° YcTaHOBKa AAHHBIX MO YMOMHaHVIO UTA MUKpocxeme SDA9280

78 YcTaHorka AaHHbIX N0 ymonuauwo win PAL-plus

79° 3anyck nporpamMM st aekopepa usetHoctv TDA9144

817 YCTAHOBKA AAHHBIX NO YMONHAHWIO [UTA MUKpoCxembl S87C654

82° YCTAHOBKA AAHHBIX M0 YMONHaHWIO st MuKpocxems SDA9170

847 YCTaHOBKA AAHHBLIX N0 YMONHaHVIO st Mukpocxemel TDA4780

85° VCTaHOBKA AaHHbIX M0 YMONHARMIO 1A MUKPOCXeMbl TDA9144

86° YCTaHOBKA AAHHbIX MO YMONHaHVIO fUA MUkpocxemol TDA9143/4

87° YCTaHOBKA AaHHBLIX NO YMOMHaHWIO A Mukpocxembs TDAS288

88 Bui6op andasunta TexcTa (pyCCKVA U BOCTONHOESBPONENCKUA)

89 Buibop andaevta TekCTa (PyCCKUM v 3aNaHOEBPONENCKUIA}

HopmansHbw pexvim Dolby

YBaxaembie nognucyamnkn!

HAns rex, xkro opopmun nognuc-
Ky Ha xypuan “Pagwo”, socnons-
3oBaawmnch Ob6veANHEHHbIM Kara-
norom Ynpasneuus degpepanbHon
nouroso# cea3an (nHaexc B89032),
coobuyaem, HTO PacChLIIKY XypHa-
na noanucunkam nposoanr OAO
“AP3M”. Ero agpec: 129853, Icn,
r. Mocxea, lporononoscxui nep.,
A. 19, xopn. 17.

MMpu 803HNKHOBEHUN TPYAHOCTEH

en: (095) 198 7691, 198-735%0, 913 2298, 1987041, 943-3460
ke (095) 913 2298, 943 0089, E-mall: eni - wcste 3, Internet: www.icsti su

94 Ynopsao4eHve LymoB Cneea C nonyYeHweM XypHanos or 3ToH
92 YNopaaoueHue LymoB B ueHTpe opranm3ayun cnegyer obpawarscs
96 | YnopaaoueHme uymos Cnpasa no Tenedony: (095) 354-61-81.
97 YnopsnoueHve OKPyXanLuyx WymMos
98 BKNIO4EHVE W BLIKTIOHEHNE PEXMMA OKPYXEHWA Pegpaxyns
a9 danTomubi pexum Dolby
4-1 Mexpysapognas Kondepenyus u Beicrasxa ,
CNIYTHHKOBAA ICSC i
e — nn
o 2000 n -
26-29 cenTabps, 2000, Mocksa, Poccus
MMpenciaBuTeny NPaBMTENLCTBEHHBIX U MEXRYHIPOAREIX OPraHv3aumit, NPOMBILUNEHHOCTH, HayYHO-UCCneno- ¥
BATEALCKUX VHCTUTYTOB M YHUBEDCHTETOR CO BCero Mmpa cobepyTcn Bmecte, 4ToGbl 0BcyavTh Cyuiecrayio- n )
wme NpoGReMbl M TEHOEHLIWN PAIBUTHA CMYTHUKOBLIX CUCTEM CBA3W. JlNR YHaCTHVKOR KOH(pepeHLw Gyner
0praHU308aHHO NOCEUIEHNE HAYHHO-UCCNIEN0BATENIbCKUX U KOCMUNECKVX LIEHTPOB Poccuu. e .
r -
OCHOBHMDIE HANPABJIEHMA KOHDEPEHLIMN W BbICTABKW:
4 QUKCVpOBaHHbIe CRYTHUKOBLIE CYXBul 4 DREKTPOMarHUTHaNA COBMECTMMOCTL
4 MoABMXHLE CRYTHUKOBLIE CNyXGul CRYTHUKOBbIX CACTEM CBA3U
4 Murvi- ¥ MUKPOCTTYTHUKMA 4 JNeKTIPOHUKA ANA CRYTHYKOSLIX CUCTeM CBA3N
+ (navpopmul, paketoHocuTenn v 4 Hosas texHonorua GopTosbiX YCTPOMCTB
FIPOKOCMUHECKME TPAHCNOPTHBIE CUCTEMBI CNYTHUKOB . . oo
4+ Cnyx6bl CYTHUKOBOIO BEWAHUA — 4 CryTHYIKOBbIE CUCTEMbI NEPCOHASILHOR CBAM . < bl 3u,
nenocpencteeHtoe TB 1 HenocpeacTeenHoe 4 O6nacTh npuvMerHenus, ycnyrv v rotpeburenu HI (“n bl -
3BYKOBOE BewaHue CRYTHUKOBBIX CUCTEM CBA3U . P
4 CyTHUKOBHLIE CVCTEMBI C WCMOMNb30BaHWEM 4+ TeHaeHUMM NPUMEHEHWA CNYTHUKOBOA CBAV B m ’ FeMb _
BLICOKO UMATAHECKUX W HUKMX 3@MHBIX cucteme 0bpasosannn v obyvenum I HHOTO. po Q
opbMT, BKNIOYAR Manuie CYTHUKU 4 MPAHLMNB W pe3ynbTaTel KOHBEPCUU T ra, MOBUNLHL
4 CyTHUKOBbLIE CMCTEMBI HaBU3LWWA U CNYTHYKOBbIX TEXHONOMVIA AN MUPHBLIX Lenen NboTepb, o '
onpeseneHnn MeCTOHAXOXAEHWA 4 [MepcriexTBbl MEeXAYHAPORHOW, PeTMOHANBHON § €T oro o6~
4 CnymHukosbie cetu VSAT/USAT u genocsoro ¥ HaUWOHANbLHOW MOAMTVKKM B obnactu . npor| )
renesuaeHun CNyTHUKOBOW CBRA3W < e H C-
4 CracarenbHLe K aBaPUIHBIE CUCTEMbE 4 CorpypHumectso «Boctok—3anag» — nym pas- . H
CAYTHWKOBOWA CBA3N BUTUA U obbenuHeHus CRYTHUKOBLIX CUCTEM . ’ o' o c
4 YnpaBnexue CryTHUKOBLIMW CETAMU CBAIV !
b, KU Ha YMacTYHe 8 BbiC . npeano A Nno yueGHbIM KypCa MHOOPMALMOHHDIA
npelexHTaLuAm, b6a Hanpasn OPFAHU OHHbLIA KOMUTET: CITOHCOP:
125252, Mocksa, yn Kyytunena, 21-5, MexayHapow viv Liewtp HTW . '“ -
A
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14 BJIOK AN CNYTHUKOBOIO

CNYTHUKOBOE BEWAHMUE

stv@paguo.ru

Ten. 208-83-05

E-mail

PALWO Ne 7, 2000

NMPUEMA

B. XYK, r. Munck, Benopyccuns

Ycrposcreo, 0 kOoTOpOM paccxa3mBaeTcs B 3TOH cTarbe, peiwiaer
ABse 3agayn. Bo-nepsbix, OHO NO3IBONSKET K OQHOH aHTeHHe NOZKMO0-
YHUTb HECKOJIbKO NOJIb30BareneHr, 8 BO-BTOPbIX, [3€T BO3MOXHOCTb
NpUHAMaTb Ha ORHY anHTeHHY Nporpammsl, koropsie MC3 nepenaer

C PA3HBIMH NOJNIRPHUIAYUNAMMA.

Kak u3BecTHO, B OQHOM 4YaCTOTHOM
AvanazoHe CMNyTHUKOBOFO HENOCPeacT-
seHHoro sewanua (CHB) nepepatorca
CUrHanb! Kak C BEPTUKANBHOW, TAK U C FO-
PU30OHTaNbHOW nonspusauven. Ux mox-
HO NPUHUMATL HA OAHY AHTEHHY, AONON-
HUB €& OPTOMOAOBLIMKM KOHBEPTEPaAMMU
C pasfentHbLMU BLIXOAAMU BEPTHKANb-
HOW U FOPU30HTaNbHOM NONAPU3ALNK.

Takoe yCTpOMCTBO MOXHO CaMOCTON-
TENBHO W3rOTOBUTb U3 NBYX NPOCThiX
KOHBEPTEPOB € NPAMOYIONlbHBIM BOSTHO-
BOAOM, CTOMMOCTb KOTOPbIX HA PbIHKAaX
CHI B HacTosuee Bpemn 3...5 aonn.

OpToMOA0BLIY PACLENUTESNL COCTOUT
M3 Tpex Aerane: BXoQHOr0 BONHOBOAA
KPYFNoro Ce4YeHws C BONHOBOAHO-KOAK-
CcyanbHBIMU NEPEXONAMU W [BYX BOJSIHO-

¢ ¢pnaHuamu oA NOAKNOHEHUA KOHBEp-
TEPOB BEPTUKANLHOW U FrOPU30HTANbHOMN
nonspu3aumin. Bo exoaHoW BonHoOBOA
{(pmc. 1) Kpyrnoro CeveHus ANaMeTpom
19 MM yCTaHOBAIEHH! 30HAW, Pacrono-
XeHHbie noA yrnom 90° Apyr oTHOCUTEND-
HO apyra. lNapawlan sonHa BEPTUKANL-
HOW UNU FOPU30HTANLHOW NOAAPU3ALNK,
nonagas 8 BOMHOBO/, KPYFNOro CEYEHUN,
HaBOAUT HA MOTPYXHOW 4acTu COOTBET-
creywulero 3oxaa 3C, koropas no ko-
aKCHanbHON NMMHUKN NEPELAETCA HA U3NY-
Hawulyl 4YacTtb 30HAA, BbiINONHEHHYIO
B BMAE UWNMHAPA ANAMETPOM 4 MM, Ha-
NAasHHOIO Ha KOHEeU WThipA 30HAa. lNo-
rpyxHOW 30HA4 V (ONA cuUrHanoe BepTu-
KaNbHOW nonspu3auumv) yCTaHOBAEH Ha
paccTosHum 9 MM OT TOPLIEBOW CTEHKU

Boaos NPpAMOYFONbHOro ceyenun Kpyrnoro sBONHOBOAA W pacnonaraercs
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NnapannentHo CUNOBbIM NUHUAM 3MEeKT-
PUYBCKOrO MONs Nanalollen 3NEeKTPo-
MarHUTHOW BONHbE C BEPTUKANBLHOM Nonsa-
pu3auven, B pe3ynbTaTe Yero Ha HEM Ha-
soautca 3OC. OTHOCUTENBLHO BOSMHbLI
C  FOPU3OHTANbHOW  nNoNApU3laumnen
WTbipb V pacnonoxex nepnenavkynspHo
CUNOBLIM NTMHWAM 3NEKTPUYECKOTO Mons,
u 30C Ha HeM HB HABOOUTCA.

Lns norpyxHoro 3oHaa H (1. e. curna-
NOB FOPU3OHTANBHON NONKPU3AUUK) Ha-
6noaaeTca ob6paTHan KapTUHA 3NEKTPO-
MArHUTHOIO MNOMA: HA HEM HABOAWUTCSH
30C TONbLKO OT BOMNHBLE C FOPUIOHTANBHOM
nonspusauven. Takum o6paszom, Nnponc-
XOAUT paculenneHve ABYX CBA3AHHbIX
BONH C BEPTYKANBbHON Y TOPU30OHTANBLHON
NoONAPUIAUMNAMMN.

Uanyyawowmse 4acTm 30HAOB HAXOAAT-
CA BHYTPU ABYX NPAMOYIONbHbIX BOMHO-
B0A0B (PUC. 2), NPUKPErNEeHHbIX BUHTA-
MM M2,5 Kk 60KOBbIM FpaHAM Kpyrnoro
sonHoeopa. lMNpuuem oaviH U3 BONHOBO-
08 U30rHYT nog yrnom 90° B cooTBeTCT-
BUK C puc. 3. Uanyyaiime 4acTu 30H-
00B YCTAHaBNUBAKT HA PACCTOAHUM
7,5 MM OT TOPUEBOIA CTEHKK NPSIMOYIOAb-
HBEIX BONHOBOOOB. TakMm 06paszom, ocy-
UlECTBNAETCA U3NYHEHUE 3NEKTPOMAr-
HUTHOW BonHbi H10 B8 npamMoyronbHOM
BonHosoAe. [nA nyyllero cornacoBaHus
€ NPAMOYIONbHBIM BOTHOBOAOM M YBENU-
YEHWA LWMPOKONONOCHOCTH KOAKCUANbHO-
BONHOBOAHOrO rNepexoAa wuanyyaoilas
4YacTb 30HAA BbLINOMHBHA C COMNACYIOLLIMM
KOAKCHANbHLIM TPaHCHOPMATOPOM CO-
NPOTVBAEHWA B BUAE NATYHHOrO UMNVHA-
pa AvameTpoM 4 MM, JUIMHOK 2,2 MM
W NPUNAAHHOIO K KOHLY LUTHIPA NOFpyX-
HOrO 30HAA.

K cobpaHHOMy BOAHOBOAHOMY YCT-
POVCTBY NOAKNMIONEHK! ABA KOHBEPTEPA
CHB pawanazona 10,9...117 [Ty
(10,7...12,05 Tu) € NPAMOYronNbHBIMU
BONHOBOAAMU paamepamu 9,5X19 mm.
Brewnwii Bua cobparHHoro opToMoao0Bo-
FO KOHBEPTEPA C HE3ABUCHUMbBIMU BbiXO-
OaMU BEPTUKANBHOW U TOPU3OHTANBLHOM
nonapu3auvii npveegeH Ha puc. 4.
Lna noakniovenns noaobHOro KOHBEpPTE-
pa K aHTEHHE MOryT GbiTb UCNONBb30BAHL}
obnyyareny pna nNpaAModgOKyCHONW wnun
O CETHOWN AHTEHH, aHANOrMYHbIE NpuBe-
AeHHbiM Ha pUc. 6 1 7 B ctatbe "Koneep-
tep CTB" ("Paawo”, 1999, Ne 3, c. 8;
Ne 4, c. 14).

Ona ymeHblueHna ko3apGuumeHTa Liy-
Ma KOHBEpTepoB B ux ycunutenax CBY
TPAH3UCTOPbLE BXOAHbLIX Kackanoe 6uinu
3aMeHEHb! Ha TpaHaucTopwst ATF36077
dupmbt Hewlett Packard. 3o nossonuno
L[OCTUFHYTL KO3 PUUMBHTA LIyMa OKONO
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Puc. 4

0,7 ab npn NCNONL308aHUM KOHBEPTEPOB
€ HauyanbHbiM KO3DOUUMEHTOM LLyMa
1,1...1,5ab.

YCTAHOBAEHHBIA HA AHTEHHE OPTOMO-
noBLIK KOHBEPTEP (PMUC. 5) € BLIXOpAMKM
V v H nonspuzauwu (A1, A2) koakcvanb-
HbiMM kKabenamu PK75-4 noaknoyanTt
K genvtenam moliHocTy (A3, A4). B ka-
YECTBE AENUTENEN MOLLHOCTU HA TPU Ka-
HaNa WUCNoNb30BaHLI TpaHCGOpMaTOp-
Hute aenvrenu ALDA 1...1250 MIy (A3,
Ad), NPUMEHREMBIE 019 NENEHUA MOLLL-
HOCTU B AEUVMMETPOBOM Avana3ore. U3-
MEPEHMA NoKa3anu, Y4TO NPy MCNoNb3o-
BaHUKW O3HHLIX AENUTENEN B Anana3oHe
0.9...1,8 My x03pPUUMEHT OTPAXBHUA
BXx00a aenurenem He npeebiwaer 0,3, 4To
CUMUTAETCH BrONHE NPUEMIIEMBIM /1R CU-

Buixoawt 1, 2 v 3 genu-
Tenen mowHocTu A3 v A4
NoAKNIOHAKT KOaKCcHanb-
HbiM  kabGeneM PK75-4
K BXOpAaM KOMMYTaTopoB
curnanos CHB (A5, A6,
A7). Cxema kOoMMyTaTOpa
(BCE TPY MOEHTUYHDI) NPU-
senera Ha puc. 6. Kommy-
TaLusA BXOAHLIX CUIHANOB
H w V nonspusauwia, noa-
KNIOYEHHBIX K pa3zbemMam
XW1, XW2, ocywiecrenser-
CA nepeknuyYeHneMm Ha-
NPAXEHWUA NUTAHUSA KOH-
sepTepos ¢ 13 Ha 18 B.
Mpu nocrynnenuu Ha
pasbeM XW3 HanpaxeHws
nuranua +13 B crabunu-
TpoHbl VD1 1 VD2 3akpbi-
Tt U1 NageHnNe Hanpaxe-
HUA Ha peaucTope R1 pae-
HO Hynw. TpaH3uCTopbl
VT1 v VT2 npu atom 3a-
KpPbiThi, U Ha-

npaAxeHune Ha exoae XWi1

pu3aumu yepe3 koHaewcarop C2 u oT-
KpbiThiti gvoa VD5 nocTynaer Ha pasbem
XW3 u panee na exoa TioHepa CTB.
MNpy NepexknoYeEHUN HANPAXEHNA NUTa-
HYA Ha +18 B ctabunurporsl VD1 u VD2
OTKpbLIBAIOTCA U HAa peauctope R1 nose-
naeTca Hanpaxenue +3 B. Tpanauctops
VT1, VT2 u VI3 ovtkpuieatorca, a VT4
n VTS 3akpuiBalorcs. Ha Bxog XW1 nocry-
naet Hanpaxenve +17 B nutanua koH-
BepTepa H nonspuzauvm. KommyTtaum-
oHHBIM avoa VD5 3akpuiBaercs, a avoAa
VD6 oTkpuiBaercs, u curyHan NY koneep-
tepa H nonspuaauum yepes koHAeHCa-
Top C1 v avoa VD6 nocrynaer Ha sbixon
XW3 v panee — Ha Bxopq TioHepa CTB.
YCTPONCTBO KOMMYTAUUW CUIHAN0B
N4 xoneeprepos V 1 H nonsapuaauwiz Bbi-
NONHEHO Ha NEYaTHOW nnare w3 OAHO-
CTOpPOHHEro ¢GONbrMPOBaAHHONO CTEKNO-
Tekctonura TosnmHon 1.5 mm (puc. 7)
W NOMELLIEHO B METANNNYECKUIA 3KPaH U3
NYXEHOW naTtyHy, Ha BGOKOBbLIX CTEHKax
KOTOPOr0 3aKpensieHbl pas3uBmbi XW1,

PABHO HYNIO.

KoMmyTaumoHHbI Avoa
VD6 3akpniT, ¥ nasawoulan
BonHa ¢ exoga XW1 Ha sbi-
xon XW3 He nocrynaet. Tak
kak TpaH3uctop VI3 Takxe
3aKpbiT, TpaHaucTopst VT4
1 VT5 OTKpbiTh! U C KONNEK-
Topa TpaHaucropa VI5 ue-
pe3 3awmtHein anoa VD4
Hanpsaxenue +12 B nocry-
naer Ha pasbeM XW2 nura-
HUA KOHBEpTepa BepTu-
KanbHOM nonapusauvu. Ou-
on VD5 npu 3Tom OTKpbiBa- ”
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XW2, XW3 tuna F75 ans noaknoyeHus
TIOHEPa n aenuTenen mowHocTu A3, A4.
Dpoccenu L1 — L5 npeacraensioT coboum
6eckapkacHbIE KaTylku C BHYTPEHHUM
ANaMETPOM 2 MM, HAaMOTaHHbIE OTpe3-
kom npoeoga N3N 0,15 gnuvron 80 Mm.
KoHgencatopwm C1 1 C2 — tuna KA1, C3
— tvna KM-5, KM-6. Peaucropsl —
MNT-0,125. KpoMme yka3aHHbiIX TUNoB
TPAH3UCTOPOB, MOXHO TNPUMEHUTL Cre-
oywouwme: sBmecto  KT3102BM
KT31561, KT342EM; emecto KT5026M
n KT502BM KT814A, KT814b,
KT814B, KT816A, KT8166, KT816B,
KT873A, KT873B6; Bmecrto Auvoaos
KNS514A npumenumnl KOS12A  wvnun
KAS17A. [ea crabunutpoHa KC175A
BrNONHE 3aMEHUMbI OAHUM CcTabunutpo-
HoM KC515A1 B cTeknaHHOM kopnyce

HanaxwvieaHne opToMOA0BOro paciile-
nuTens ceoauTca x noabopy ANMHbLE NO-
FPYXHbiX 4acTel 30HAO0B KOAKCUASIbHO-
BONHOBOAHLIX NepexogosB. Ha pwc. 1
NPUBE/IEHA MAKCUMaNLHAA OVHA LUITbi-
peii. MNpw HAcTpOMKe Nepexopa LWTLIPY,
NOrPYXBHHBIE B KPYMbiA BONHOBOA, NO-
cTeneHHo ykopaumsaTca Ha 0,5...1 mMm
A0 NONYYEHUS HAWUNyHLWEero kKavecrsa
n306paxeHUa Ha KaHane ¢ CaMbiM HU3
KUM YPOBHEM CUrHana.

Hacrponka kommyTatopa (puc. 6)
ceoauTca Kk noabopy crabunutpoHoB
VD1, VD2 tak, 4tobbt NOpor nepexniove-
HWA KOMNapaTtopa cocraenan 15 B. |
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YNTYHWEHUE

3BYKOBOCNPOU3BEOLEHUSA B CUCTEME

YM3Y4-ITPOMKOIroBOPHUTEJb
A. AJIEVHOB, r. Xapskos, A. CbIPULO, r. Mocksa

fIpy npocnywusarum axcnepTnl 4aile OTAa0T NPeanoyYTeHue 1am-
nosbsiM YM3Y4, HecMOTps Ha TO 4710 TpaHaucTopHbie popMansHo ume-
10T 6os1€€e soicOxkue napamerpoi. B 4em xe geno? Munoresa asropos
CTarby O BO3HMKHOBEeHUN B YM3Y fononHuTensHbIX uHTe pMOogynaym-
OHHBIX UCKAXEHUHN N3-3a OTK/INKA rPOMKOrosoputens 6bina axcnepu-
MEeHTansHO NOATBEPXAEeHa UMy B NpoLecce noucka MeToguky obn-
€KTUBHOM OLEHKM Ka4YecTBa ycunurenei. B crarse gaH KpuTu4ecKkmuis
aHanus TexHn4ecKkux peweHnn cospemertsix YM34 u npegnoxerni
Mepbi, UCKMIOYAIOWNE BIIMIHNE TPOMKOrOBOPHUTESIN Ha YCHUITUTEND.
ABTOPBI YTBEPXAAIOT, 4TO TPpaH3INCTOpHbie YM34, ycroiivyussie Kk BO3-
AEeNCTBUIO OTK/INKA rPOMKOrosopurTenn, obecne4ynBaroT 3BYKOBOC-
npou3segexne 6e3 cneynduyecKon oxpacky.

B knaccuueckon jiByxkaHanbHoOM cTe-
peodOoHUM KaHeCTBO YCUNUTENBIM MOLLHO-
CTW 1 FPOMKOrOBOPUTENEN OKa3blBaeT Cy-
UeCTBEHHOE BNUAHWE HA pPeanuaauuvio
NOTEHUMANbHBIX BO3MOXHOCTEW B Nepe-
DA4Ye HATYypanbHOrO 3BYYaHUS WU NPOCT-
PaHCTBEHHOCTU 3BYKOBOW KapTWHLL. BHU-
MaTEeNbHLIB CNylwaTteny, noceuwaiciive
KOHLIEPTHBIE 3a/bi, CPa3y 3aMevaloT OTNu-
YMB 3BYyYAHUS PEeanbHbiX MY3bIKaNbHbiX
WHCTPYMEHTOB OT UX 3BY4YaHWs B BOCNPO-
V3BOAVMMOM YEPE3 FPOMKOroBOPUTENU
3BYKO3arucu.

TpyAHOCTU B NPOrHO3VPOBAHUK Kade-
CTBAa 3BYKOBOCNPOW3BBABHUA CBA3aHbLI
€ HECOBEPLUEHCTBOM UCTIONL3YEMBIX ME-
TO/108 OGBLEKTUBHBLIX UBMEPEHWN XapakTe
pUCTUK 3BYKOBOro Tpakra. lMNo3toMy oc-
HOBHbIM KPUTEPUEM Npw Buibope ayouo-
annapartypsbi cnefyet cuuTaTth cybbekTus
Hy0 oUEeHKY xavecrtsa (COK).

Hauvbonbluee BnuaHWe HA pesynbrath
COK oka3zbiealoT CBOMCTBA KOHEYHBIX 3BE-
HbLEB TpakTa 3BYKOBOCNPOW3BEOEHUS
YM34 v rpomkoroBoputens. PaccMoTpum
nx OCOBEHHOCTU U BO3MOXHOCTU pelle-
HUA CyuecTeyiowmx npobnem.

MNpexae scero oUEeHUM B3aVMOCBA3L
pesynbraroB COK v 06bekTUBHBIX Xapak-
Tepuctuk YM34, cocpepotoume ocoboe
BHUMAHKB TOJTBKO HA NapamMeTpax, OKasbl
BAOLLMX, MO MHEHUVIO aBTOPOB, Hambonb-
Wwee BAVAHWE HA Ka4EeCTBO 3BYKOBOCTPO-
ussegenuvs. 3aeck GONbLIOK WHTEpecC
npeacvasnaer asanua peaynstatos COK
NamMnoBbiX U TPAH3UCTOPHLIX YM34 (xak
KOMIMOHEHTOB, MEXAY KOTOPbIMU CYLLIECT
syeT Haubonee peskas pasHuLa B OUEH-
kax). Kak npaswno, B 3Tux CpaBHEHWsX
OBLBKTVBHLIE NapameTrpbl  NAMMNOBbixX
YM34 3nauutensHo yCcTynalT TpaH3we-
TOPHbIM, OHAKO pe3ynbrathl COK wacTo
0Ka3biBAIOTCA NPAMO NMPOTUBONONOXHbI
mu. MNMpu paccMoTpeHuu orpaHnyarMcs
TONbKO HECKOSIBKMMUW OCHOBHBLIMU KPUTE-
pyamn COK, Bocnonb3osaslumce Gopmy
NVPOBKaMK, KOTOPbiMKM Haubonee 4acrto
NONbL3YIOTCA IKCNEPThY.

MNepean xapakrepucTuka 3By4YaHVs
TembpanbHas OKpacka: NErkoCTb, MAr
KOCTb, TBNNOTA MAW COOTBETCTBEHHO TA
XECTb, XECTKOCTb, XONOJAHOCTL (Mmertan
nuyeckum oTTeHok). Bropas — socnpouns
sedeHue arakm (HapacraHua 3eyka): ak
TUBHANA, YeTkan unu Banas, poixnasn. Tpe-
TbA XaPaKTBPUCTVKA — JIOKAMM3AUMA UG

TO4YHWKA CUFHana: XOpoLIan unu nnoxas
nanopama. Yereepras — MUKDOAMHAMM-
Kka: xopowas aeranuaauva CUrHanos
CNOXHOWN (POPMBI C MANBLIM YPOBHEM UMW
NNOX0 PasnNuuMMan AeTanuaauusa aHano-
rM4HBIX  curHanos. O6wwmin  pesynbrar
COK: cunbHOE 3MOLMOHANBHOE BO3AEH-
crBye vnv cooTeeTCTBEHHO cnaboe.
3KCNepTHbIE OUEHKK CPABHUBAEMbIX
YM3Y4 HacToNnbKo pasnuuHbl, YTO CyLecT-
BYIOT XaprOHHbIE BLIPAXEHUA — "nNamno-
BbiN” U "TPaH3UCTOPHLIN™ 3BYK. O6bLACHE-
HUA MNPVNKMH 3TOr0 NapagoKca HeoAHOo-
KpaTHO NPUBOAVAUCH B NUTeparype, oAa-
HAKO BCE OHW AAIOT TONBLKO YACTUYHbIE OT-
88Tbl. MNonbiTaemcs B ouepPEAHON pas yc-
TaHOBUTL B3aVMOCBA3bL paccmaTpusae-
Mbix 3geck kputepues COK v obbextve-
HbiX NApaMeTpoB CpasHMBaeMbix YM34.

OcobernHocty TeMGpantHOW OKpPacKu
B 3By4aHuM ansi namnoeoro YM34 moryt
6biTb O6BLACHEHb! CIEAYIOLLIMMUN OCHOBHbY-
MU NPUSUHAMMY

Y3KUI CNEKTP HENVHENHBIX UCKAXEe-
Hu (HU), 06bINHO OF paHUYEHHBIN BTOPOM
W TPETLEN FaPMOHVIKAMU,

Manas 3aBUCUMOCTL BENWMMHBE HU
OT 4aCTOThi CUFHaNA,

— PE3KOE YMEHBLLLEHWVE LLUIMPUHB CreK-
Tpa v BenuumHbt HW npu ymenbluennm
YPOBHA CUrHana,

— nnasHoe yeennuenve HU npm nepe-
Fpy3Ke BbIXOQHOro Kackaaa

OcobeHHoCTU TeMBpPanbHON OKpPacku
3BYy4aHUA [ONIA TPAH3UCTOPHLIX YM34
VIMEIOT CNeaylowme NPUUnHb

pacwmpeHHbiv cnextp HU (o 10-i
FapMOHWKU U BhiLLE)

— pe3kun poct HU € yeennueHnem va
CTOTH! CUrHana,

— HE3HAYUTENBHOE YMEHBLLIEHVE LUU-
PUHBbI CnekTpa u BenwuuHbnt HU npwm
YMEHBLLEHUM YPOBHSA CUIHANA;

pB3koe yBenuuenHne HU npu nepe-
rpy3ke BLIXOAHOrO Kackana

Bocnpouwssepgerve  HeMCkaxeHHOM
arakuy 3ByKOBbiX CUFHAN0OB — BaXHeullee
ycnosue ANA TOHHOro pacnoaHasanus o06-
pasa uctounvka. O4BBMAHO, 4TO NosiBne-
HUE UCKaXeHuW ataku (3arsrusaHqme vwnuv
aKUEHT) B 3B8yKOBOCNPOU3BEAEHUN PEANb-
HbIX CUIHaNOB CYLWECTBEHHO BMIUABT Ha
ero socnpusaTve. OaHOM M3 NPYMKWH TAKOFO
pPOOA UCKAXEHWH NABNAIOTCA YCNOBUA CO-
rnacoeanvs cuctemnl YM34 3NEXTPO-
AvHaMuyecku rpomMkorosopurens (3400)

Kak vasecTHO, Nnpu BO3AENCTBUN UM-
NYNLCHOFO CUrHANA Ha 3BYKOBYIO KaTYLLKY
(3K) 8 301" BO3HKKAET CMNa, CTpeMALLaN-
CHl U3MEHWTD €€ NONOXEHUE B MAFHUTHOM
none, T. €. COBEpLIUTL NepeMeLLeHve
OpHako BO3HUKAIOWAS NPU 3TOM NPOTU-
80-30C wHAYKUMM, 33MbIKASCb HA Bbl
xoaHoe conportvenenne YM34, cospaer
TOK, NPENATCTBYIOLWIA U3MEHEHUIO NONO-
xenus 3K 1 HanpaeneHHbI HaBCTpewy
TOKY, Bbi3biBAlOLLEMY 3TO M3MEHEeHWe
T. €. BoixogHOMY TOKy YM34. MNporekarnve
"NpoTrneoToka”, ¢ 0OAHON CTOPOHB!, CHU-
XaeT A06POTHOCTE MEXAHUHECKOIO PE30-
HaHca u ycunveaet nemnduvposanve [1]
3P PEKTUBHOCTL KOTOPOro 3aBUCUT OT
BLIXOQHOFO  conpoTtuenenua YM34,
a ¢ ipyrov — 370 NpPUBOAUT K 3aTArVBa-
HWIO BOCTIPOM3BOANMON aTaKy My3hiKa/b-
HOFo curHana. Takum o6pa3om, 3ToT Npo-
UECC HaxoauTCA B NPAMO 3aBUCUMOCTH
OT BeNwuivHbl “NMPOTUBOTOKA™, KOTOPLIM
npy MOCTORHHOW BENVNUHE MPOTUBO-
30C tem Gonblue, YeM MEHbLUE BbiXOf-
Hoe conpotuBnenne YM3Y4. Nlio6oe wa-
MEHEHVE BENUYMHB BLIXOAHONO COMPO-
TUBNexsun (Hanpumep, V3-3a YaCTOTHOM
3asucumocTn rmybunbl OOC) npueoaut
K V3MEHEHUIO "NPOTUBOTOKA" U HCKaxe-
HUIO aTakv. AHANOIVYHBIE WCKAXEHWUS
BO3HVKAIOT W3-332 U3MEHEHUA WHOYKTUB
HocTy 3K [1] B pasnuuHbix NONOXEHWAX
€€ BHYTPYM MArHWUTHOM CUCTEMb! W BO3-
6yxaenun 30 OT UCTOYHMKA Harpsxe-
Hus. CpaesHeHvie BENWYUH BLIXOQHOMO CO-
npotvenexsva namnosoro (0,5...1,5 Om)
W TPAH3UCTOPHOr O (06biuHo 0,1 OM 1 me-
HEe) yeunurenewn NO3BoONSeT CAENATb Bbi-
B804 O NpBANoHTEHUU Gonblero 3rHaue-
HUR CONPOTUBNEHUSA.

He cneayert vckniowartb vt BNIUAHWA HA
TOYHOCTbL BOCTIPOM3BEAEHVA aTakv U Ma-
NOU3YHYEHHBIX UCKAXEHUM OT Tennodusm-
YECKKVX NPOLBCCOB B aKTUBHBLIX U NACCUB
HbIX 3neMeHTax YM34, 301 v “akyctuue-
ckux” kabenax

CnenyouyMm BaxHbIMY XapakTepuc-

vkamu COK no npaBy CHUTAIOTCA NOKa-
NN3aALUA UCTOMHWKOB CUIHANa M MMUKPO-
AVHAMKKE. 3TU xapakTEPUCTUKK, 10 MHB-
HWIO aBTOPOB, ONPEAENAIOTCA B OCHOB
HOM BENVYMHON ¥ CNEKTPOM UHTEPMOAY-
NAUMOHHBIX nckaxeHun (UN) B cucrteme
ymM34—aar.

Takvm obpazom, HA NepBOM 3Tane
MOXHO cAenars CneayioLve BuBoAab

1. Pesynbratel COK cuctemst YM34
300 onpenenalTCa COBOKYNHOCTLIO €e
TEXHUHECKVIX XapakTePUCTUK U popmanb
HO HE 33BWCAT OT TUNa NPUMEHEHHBIX
B YCUNIUTENE GKTUBHLIX 3/IEMEHTOB

2. Hanbonbwee BnusHWe Ha TeMb-
pPanbHyl0 OKPACKy OKa3LiBAlOT BENUYUHA
v wupwunHa cnektpa HU, a Takxe vx 3aeu
CUMOCTb OT YacTOThi U YPOBHA 3BYKOBOTO
curnana

3. ToyHOCTb BOCNPOU3BEAEHUA aTaKM
3BYKOBOIrO CMIHana 3asucHT, B 4aCTHOC-
TH, OT TOK3, Bbi3biBAEMOro NpoTueo-34C
vHaykuuvn 3007 v uckaxenunn ot Tenno
GU3NNBCKUX NPOUECCOB B AKTUBHLIX
W NACCUBHBIX 3/TEMEHTAX CUABHOTOUHLIX
uenewn

4. Jlokanusauma MCTOYHMKOB CUrHana
Y MYKPOAMHAMKKA ONPEAENSIOTCA B OC-
HOBHOM BENWYUHOW K cnekTpom U

Tenepes NpoaHanu3npyem BO3MOXHOC
TV ynyuwenus napamerpos YM34, okasbi
BaOLWWVX Hanbonbluee BnnanHne Ha COK



Haunem ¢ MeToaoB ymMeHblueHUs Be-
nuuvHLl U cnektpa HWU. WcenepoBanms
3TVUX BUOOB WCKAXEHUH yCTaHoBuNu ABe
OCHOBHbI€ MNPU4MHBI UX BO3HUKHOBEHUSA —
HENVHBUHOCTL XapakTePUCTUK aKTUBHbBIX
3NBMEHTOB ¥ PEXUM paboTbl BbIXOAHOrO
kackapa. HexkoTopwie npeumyllecTsa
B NVHENHOCTN XapakTepPUCTUK INEKTPOH-
HbiX N1aMmrl, NO CPaBHEHUIO C TPaH3UCTO-
pamy, LIMPOKO U3BECTHbI U A0CTATOYHO
NONHO OCBELEHL B nuTepaTtype. Coeep-
LLUEHCTBOBAHME TPAH3UCTOPHLIX YM34 no
3TOMYy NapamMeTpy Havbonee agpdekTne-
HO NPY UCNONL30BAHUN PEXUMOB PaboTbl
TPAH3UCTOPOB BLIXOAHOro Kackaga 6es
OTCEeYKW KONNEKTOPHOrO TOKA, Hanpumep:
Super A, New class A, Non switching [2,
3] v pp. lMNpwn 3TMx pexrmax paboTsl Npo-
UCXOAUT HB TONLKO 3HAYUTENbHOE CoKpa-
ueHue cnektpa HU (o weTBepTon-nsaroi
FapMOHUKU) 1 UX 3HAYEHUA, HO U pe3koe
WX YMEHBLUEHWE NPU CHUXEHUWU YPOBHSA
curHana. 4YacrorHas He3aBucuMoCTL HU
0BbLIMHO fOCTUrAeTCA BLIBOPOM COOTBET-
CTBYIOLLEN CXEMOTEXHUKU U 3NEMEHTOB.
Bbicokon 3dPeKTUBHOCTBHIO B YMEHbBLLIE-
HuM HW obnajpaer kKOMMEHCALMOHHBIN
METof, U3BBCTHLIN NOJ, Ha3BaHvem "feed
forward error correction” — koppekuvs
UCKAXEHUA C WCNONb30BAHWEM NPAMOM

Amgitude

YCUNUTENAX, 32 CHET OTCYTCTBUA B HUX
BbIXOZIHOFO TpaHcPopmarTopa — UCTONHU-
K2 MCKAXEHUM HA HU3KMUX HacTOoTax.

Bonee nnaeHoe Hapacranwwe HWU npw
Neperpy3ke BLIXOAHOFO Kackaaa B TpaH-
3ucTopHbix YM34 pocturaercs 3a cuer
yMeHbLLeHuA rybuHel obuwen 00C — 3d-
dexT T1eM BbiLe, 4EM MEHBLLE €e rnybuHa.

PaccmorpymMm fanee BO3MOXHLIE Me-
TOAb! NOBbLILLEHWA TOYHOCTU BOCTPOU3Be-
“AEHuA araku 3BYKOBOFO CUrHana ¢ yue-
TOM NPUHKH, OKA3biBAIOWWX HAa Hee 6oNb-
LIO€ BIUSIHUE.

Kak v nepexogHble MHTEPMOAYNALM-
OHHbIB WCKAXEHWUA, WCKAXEHUs araku
CHMXAKTCA A0CTATONHO 3hPexTueHo
Npy yMeHblueHun rnybuHsl obuwein OOC.
CokpaweHnio BPEMEHU YCTAHOBNEHUS
curHana e YM34 cnocobeTeyeT v pacLlum-
peHve AYX YM34 6e3 obwen OOC po
300...500 xl'u.

OpHako ocobeHHo 3ddekTusHoe
YMEHBLLUEHME VCKAXEHUMA aTtaku OT TOKa
B UeNnu Harpy3kW, Bbi3bIBAEMOro npotm-
80-340C vHaykuum, aocruraerca 8 YM34
C BbICOKVMM BBIXOAHBIM COMNPOTUBNBHUEM
{Rew>> Ry). Pesynbrartbl ynyuwiesmus xa-
PaKTBPUCTUK 3BYKOBOFO TpakTa nogapob-
HO onucanbt B [11—13]. Ha pue. 1 n 2
NPUBBAERBL CNEKTPOrPAMMBI FaPMOHUNYE-

T NPUHUH UX BO3HUKHOBEHWSA U CIIOXHOC-
™" obHapyxeHus [15—20]. B Hemanoi
CTENBHU peliBHue Npobnemst caepxviea-
eTCsA UCMONb3yeMbIMY METOAAMU U3Me-
PEHUY, HE NO3BONALMMKU C AOCTATOM-
HOW TOYHOCTbIO NPOrHO3UPOBATL 3KC-
neprHylo ouenky. B [21] npeanoxer 6o-
nee vHGOPMATUBHBIM METOL, 3MEPEHUS
x03pdULMEHTA LYMOBOW VHTEPMOOYNA-
uuwm (KWWY. Ograxko aHanus pesynstaTtoB
COK v npy 3TOM METOAE U3MEPEHWA Tak-
Xe He OBbACHAET NPUYMHBLI PE3KOI pas-
HULbI OUEHOK: HAaNpuUMep, ANS NaMnosoro
YM34 — 9 6annos, a ona TPaH3uCTOPHO-
ro — 5. U 310 Npyv He3HA4YUTENBHBIX OTNN-
uusx 8 KILIN — 0,8 % n 0,9 % cooTeeTcr-
BeRHO. Moaromy u Takoi meron Tpebyer
COBEPLUEHCTBOBAHWSA.

Nornbitka 06BACHEHUA CYBBLEKTUBHLIX
OLIEHOK ANA AAHHOFO CNy4as u3MepBHUIA
npuBena aBTOPOB K 3KCMNePUMEHTANLHOMN
NPOBEPKE rMnoTe3bi O BO3MOXHOM BIVIA-
HuM Ha U B YM34 oTknuka (MMnynsCHOM
peakuuu) AT [1]. Ona 3Toro ncnons3o-
BaH TOT xe& MetTos uamepexun KLU,
HO BMECTO PB3UCTUBHOW Harpyaku YM34
npumeneH peanshbi 300 Cneayer 06-
paTuTb ocoboe BHUMaHWe Ha Heobxoau-
MOCTb MCHONMb30BaHUSA NPU 3TUX U3ME-
peHuax nMeHHo peanbHoro AT, a e ero

Measured 3-kHz harmonic distortlon, curreat drive.
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Pwuc. 1. Cnexrp rapmoHMuecknx nckaxennin YM3 c rpom-
KOroBopureneMm, Bos3BGYXKAAEMbIM UCTOYHMKOM Hanpaxe-

Hua (R,.,= 0)

cBaA3u [4, 5]. K goctartoyHo nepcnexkTue-
HbIM MeToAaM ymerbwenua HWU moxHo
OTHECTU U KOMMNEeHCAUUWOHHbIM ¢ obpart-
HOW CBA3bIO MO BbINUTAHMIO UCKAXEHWUA —
OoCBMU [6]

KoncTpynpys TpanaucTopHbie YM3Y4,
HYXHO YYUTbIBaTh OCOBEHHOCTU paboTbi
TPaH3VCTOPOB BbLIXOAHONO Kackaga YM34
npu pabote Ha peanbHylo Harpy3ky. MNpu-
YMHBI NOABNEHUA PA3NUHHBIX UCKAXEHUN
U METOABL! NO X YMEHBLLEHMIO NOAPOBHO
nanoxeHst 8 [7—9], HO npeanaraembie
Tam MEeTOo/1bl KOHTPONA UCKaXBHWUI Ypes-
BbIYAMHO CNOXHbLI U TPEBYIOT AOPOFrOCTONR-
LWEeN N3MBPUTENBHOW annaparyps. Bepo-
ATHOCTL NOABNBHUA UCKAXEHUHA MOXHO
3HAYUTBNBHO YMEHbLLWWTL, UCMONL3YSA pe-
xoMeHgaumMm, Hanpumep, B [10]. Haunyu-
wMe pes3ynsratel no CHuxenvwo HU
B TPaH3UCTOPHbIX YM34 aocturaotces uc-
NONL30BaHVEM pexuma paborsl Bwixoa-
HOrO Kackaaa B khacce A ¢ MUHUMANBHON
rny6uroi oben OOC. MNpu 3tom HU mo
IyT 6biTb HAMHOIO HUXE, 4EM B NAMIMOBLIX

Ka (Ryux= =)

CKUX uckaxeHun [12] npyu Bo3byxaeHum
34O ot YM3Y4 ¢ HU3KUM BLIXOAHBIM CO-
nporveneHvem u ot YM34 € BblicOKMM
BbIXOAHBIM conpoTuenennem. Cymmap-
Hble rapMOHU4ECKVE UCKAXERUS ONA CUr-
Hana 4acroroi 3 kl'y cocTasnslT OKONo
3 % n 0,2 % COOTBETCTBEHHO.

AHanu3 MOAEeNnMPOBaAHUA UCKAXBHUMN,
Bbi3bIBAEMBIX TENNOPUINHECKUMU NPO-
ueccamy, NPOUCXOAALIMMU B AKTUBHbIX
W NACCUBHBIX 3N1eMEHTAX 3BYKOBOFO Tpax-
Ta, NO3BONVN NPAKTUYECKU pEann3oBaTth
NacCUBHOE YCTPOWMCTBO, NOBLILAIOLLEE
TONHOCTbL BOCTIpov3BeaeHus ataku [14].

MNepeyncnerHHbie BbilLE METOAL NO
YNYuLEeHWIO KaYecTBa BOCNPOU3BEAEeHVs
araxy NOKa3uBaT UX BNUSHUE HA KOHEeN -
HbIA Pe3ynsTar u OBBLACHAINT NPUYUVHD!
HBYAA4HbIX MONBITOK A06BUTLCA 3TOr0
TONbLKO 33 CHET MNOBBLILLEHUS CKOPOCTU HA-

pacTaHua  BBIXOAHOFO  HanpaXeHus
YM34.
3ameTHue  TPyAHOCTW  Bbi3biBaer

ymeHblenve MW BBUAY MHOXECTBEHHOC-

Puc. 2. Cnexrp
C rpOMKOrOBOPUTENEM, BO3BYXKAAEMBIM UCTOHHUKOM TO-

6000 8000 Frequency STOP 20000 Hz

rapMoHM4YecKux uckaxewnii YM34

3KBUBANEHTa, B KOTOPOM HE YNUTLIBAIOT-
CA HENWHENHOCTY NPeobpa30BaAHUS CUr-
Hana. Mpu 3ToM OBHapyXUNocbL peskoe
yeenvuenue KWW ronbko ans TpaH3uc-
TOpHOFro YM34 € HU3KKMM BLIXOSHLIM CO-
npotusneHveM: emecto 0,9 % crano
9.7 %, 1. €. Nnpov3owno yeenuienne 6o-
nee 4em B 10 pas. [ns namnosoro YM34
3TV BENU4MHBbE COOTBETCTBEHHO COCTaBU-
m0,8% nl,2%.

TnaBroe oTNM4ME NPU 3aMEHE PEe3nc-
TUBHOIO 3KBUBANEHTA HArPy3KU Ha peanb-
Hbi 3T 3akno4aeTCH B TOM, HTO B LEMNb
OO0C, kpome BbLIXOOAHOrO HANPSAXEHUR
curkana YM3Y4 v ero uckaxenuu, foron-
HUTENbBHO TNPOHUKAET oTkNuk ot 340
B netne OOC npoucxoaut nx obweauHe-
HvMe n 06pa30BaHKe CUFHANa KOMIMEHCa-
umm nckaxerHnn YM34 v otknmka ot 300
C COOTBETCTBYIOWMMU BENUHnHON n ¢da-
301. HaCTOTHBbIA CNEKTP CUFHANA KOMINEH-
cayvm npuy 3Tom moxeT 8 10—30 pas npe-
BbLILLATL BEPXHIOK FpaHWLY 3BYKOBOIO
curLana.
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OuBBUOHO, OCHOBHLIM TpeboBaHuem
ANA UCKNIOYEHUS MCKaXEHWN ABNRETCA
TOYHAA VX KOMIMNEHCAUWRA, 4TO peanv3o-
Barb NPAKTUYECKU HEeBO3MOXHO. OrpaHu-
YEHVS CBA3aHbl C peanbHbiMu AYX 1 QYX
YM3H4, € ypoBHEM VCKaXXEHUN U LLYMOB.
Kpome TOFO, Ha pEXUM KOMMeHcauum
OKa3LIBaBT 3HAYUTENBHOE BAVISHUE W He-
NnVHeMHocTb xapaktepvcTvk IO Takum
o6pazom, KOMMEHCALWIA OKa3biBAETCH He-
NONHOW. Jlywiaa xOMnNeHcauws B8 3TOM
Cny4ae AOCTUFAETCH TONLKO ANsi OTHOCK-
TENLHO HWU3KOYACTOTHBLIX COCTABMAIOLWIMX
CNBKTpa NPOAYKTOB uckaxeHun YM34
n otknuka oT A0, a BbICOKOYACTOTHLIB
COCTaBnAIoWME CNBKTPA 3THX Konebanuin
BHOBb nonagalT 8 uens OOC, ebi3biBan
NOSABNEHVE HOBLIX NPEALICKAXEHWH B YCU-
nurene. BoauukaeT rnopouHbiv Kpyr, no-
POXAAIOLWMIA PE3KUIA POCT BbICOKOYACTOT-
HbiX COCTABNAIOLLVX WCKAXEHWA. Yeenu-
vyeHve rmybuHn obweit OOC ycwnurens
NPUBOAUT NUILLL K AANbHEVLLEMY pacLuu-
PEHUIO CMNEKTPA UCKAXBHUM U COOTBETCT-
BBHHO K €L1{€ BONbLLIEMY YXYOLWEHUIO Ka4e-
CcTBa 3BYKOBOCTPOU3BEABHUS.

Kpome TOro, CO34aITCA yCcnosus,
NPU KOTOPBLIX CTAHOBUTCA BO3MOXHDLIM,
4YTO NPOCTON NPOBOARMK, KAKUM ABARETCH
coeauHuTensHuIM kabens YM34Y—34r,
B CWIy Pa3nNuuui CBOWX pacnpeaeneHHbiX
napameTpoB cnocobeH BNVATL HA pe3ynb-
Tats COK, yBenmimnBasa unu ocnabnss on-
penBNBHHLIE FAPMOHUKKU U3 ux GoraToro
pa3Hoobpaaus. MNpu 3TOM NOABNRETCA
ells oaHa rurnoTesa, Npeanaraemas aBTo-
pamu AnA OGBLACHBHUA 3arafouHbIX NpU-
YWH BNMAHWA Ha pe3ynbratht COK akycTu-
Heckux kabenein: CTaHOBUTCA BO3MOXHLIM
paccMaTpuBaTb MX Kak “3BYKOBOW BEH-
wne” — OHY, ocnabnsiowmii NpoHvka-
Hve oTknuka ot A Ha Bbixoa YM34.

Tenepb nNOKaxem NPUYUHB Manoro
BnvsaHuAa Ha U otknuka ot 341 8 namno-
Bbix YM34, umelowmx, kak npaswno, co-
rnacylouui BeIXoaHOK TpaHcgopmaTop
W OTHOCUTENBHO Manyto rMy6uHy OOC. Ec-
NV YHECTb, NTO BCE HENPUATHOCTU OT CUI-
Hana otknuka 3" eni3bIBAIOTCA NPOHUKA-
HMEM BbICOKOHACTOTHBLIX COCTaBNALWMX
BrO CNEKTPa, T. €. NMOMEX, TO OYEBUOHO,
4YTO VHAYKTUBHOCTL PACCEAHUNA BLIXOAHO-
ro TpanchopmaTopa MOXET BbilMONMHATL
npu 3TOM nonesnyio pons OHY, 3Haum-
TenbHO Ocnabnsan BeNWuMHY BbICOKOHAC-
TOTHbIX NOMEX, NPOHUKAIOWIUX B YCWUNU-
Tens. Kpome voro, manas rnybuna OOC
TaKkxe CnocobBCTBYET YMEHBLLEHWIO BAVR-
Hus oTknuka ot 3I. Kak npeacraenserca
aBTopam, ONUCaHHbIE 34€Cb NPOUECCHI
B cncreme YM34Y—3OI B 3HauUUTENbHOM
mepe obbacHaT paznuine B COK nam-
NOBbIX ¥ TPAaH3UCTOPHBLIX YM34, nonyyen
HbIX B 3KCNepumenTe [21]

Pe3ynbraTte aHanusa cCenaeTenbCTBy-
I0T O BO3MOXHOM JIENCTBUM ABYX CO-
crasnawoumx UM 8 cucrteme YM3Y—
34r. Opna — 370 cobcTBeHHbie WU
8 YM3Y, koTOopbie MOryT 6biTh 06LEKTVB
HO namepenbl (KLWW) npyu peancrveHom
3keuBaneHTe Harpysku. Bropas — 370
MU, BuizniBaembie 8 YM34 noa envsHu-
em otknvka A0 O6HapyxeHne BTOpPOH
COCTaBnaALENd NPOUCXOAUT NPU Ha-
rpy3ke YM34 Ha peanbhnin 301 noeTop-
HbIM namepeHnem KLLN.

370 NO3BONAET PEKOMEHAOBATL NPO-
extupoBaHue YM34 Takum o6pa3om, 4To-
6bi cxeMOTEXHVMKAa obecnsBumBana MWMHWU-

manbHbie cobereeHHbie MM B8 YM34
[Ina aHanu3a nx CNekTpa MOXHO VCNOIb-
308aTb HECKONBLKO U3MEHEHHYIO METOAU-
Ky nameperua KLU, aHanuawpys wwym
B TPETLOKTaBHLIX Nonocax. Ha atom srane
cnenyeT yuuThiIBaTh TECHYIO B3aVMOCBRA3b
HWU n KA, BOCNONBL30BABLLUCE M3BECTHbLI-
MU METOAAMU ONA UX CHUXEHVA.

Kak BuaAHO 13 U3NOXEHHONO BbilLe, Ha-
nbones 3pPEKTUBHLIA MBTOA MO YMEHb-
LUEHWIO BAMAHUA OTKNMKa ot 3 Ha yee-
nuuerve MU B YM34 — ucknioushve yc-
NoBUIA ANA ero B3aNMOAENCTBUA C APYIv-
mu curHanamu e netne OOC. CywecTsyioT
pa3NVNHLIE METOALI B peanviaumn 3Ton
3agaum. Tak, Hanpumep, BuiCokon addex-
TUMBHOCTbLIO obnagaer nNaccveHoe corna-
CyIOWBE YCTPOMCTBO, HA3BAHHOE AUCCU-
natopom [14]. OgHako B HEM BO3HUKAIOT
CYLWBCTBEHHBIE NMOTEPY MOLLHOCTY CUFrHa-
na. Opyroii npumep 6onee npocro pea-
nuzaumm — YM34 Ha noneebix TpaH3uc-
Topax € WCMNONb30BAHMEM BLIXOAHONO
TpaHchopmaropa. B 3Ttom cnyyae AocTy-
rasMuein 3PEKT 3HAYUTENBHO YCTynaeTt
AvccYNaTopy, HO NPU 3TOM CHUXAIOTCH
NnoTBPU BLIXOAHOW MolHOCTU. Makcu-
ManbHbi 3QGEKT YMEHBLLBHUA BNVSHURA
otknuka 3O Ha HU aocturaeTtcs npv ofl-
HOBPEMEHHOM COXPAHEHUM BbiCOKOIO
KN v oTCyTCTBNY BAVSHUA aKyCTUHECKUX
kabenen YM34Y—34OI Tonbko MCNoNL30-
BanvemM YM34 ¢ 60nbluMM BBIXOfHBIM CO-
npotvenenuem [12, 13). B npaktuueckomn
peanuaauvm YM34Y — renepatopa Toka
CHUXAETCA BNUAHWE TennoPuanieckmx
NpoLECcCcOoB, NPOVCXOAALLUX B €70 aKTUB-
HbIX W MACCUBHbLIX 3NEMEHTAX, HA U3MEHE-
HVA AVHAMUYECKOro AMarnasoHa v uHTep-
MOAYNAUMM CUrHana w3-sa TEePMOKOM-
npeccvu.

Mpy TakoM peleHun CylleCTBEHHO
YNYHILIAETCA TOYHOCTL BOCNPOV3BEAEHWSA
araky. 3HauUTeNbHO YMEHBLIAIOTCA U UC-
KaxeHvs, Bosnukawwe 8 30 no cneay-
IOLLUM NPUNUHAM:

— HENWHENHOCTb €f0 UMNeaaHca ot
CMELLEHWA 3ByKOBOW KaTyWKU U n3MeHe-
HUE ee aKTMBHOIO CONPOTHBNEHus OT To-
Ka NPy 6ONLLUMX YPOBHAX CUFHaNA,;

— HENWHENHbI XapakTep B3anMoaein-
CTBUA NEPEMEHHOTO MArHUTHOrO NONs
BOKPYr 3BYKOBOW KaTYLLKU C NOCTOSHHBIM
MarHUTHBLIM NONEM B 3a30pe

HaNnUuMe AONONHUTENBHBIX CUI NPU-

TAXEHUA MEXAY MarHUTONpPOBOAOM
W 3BYKOBOW KaTYLLKOW NPu CMeLLleHvn ee
€ KepHa.

Ha ocHOBaHVUM UM3NOXEHHOFO npen-
CTaBNAETCA BO3MOXHBIM CAENaTh cneay-
I0LLME BbIBOAbL:

1. Pe3ynbrathl 06 bEKTUBHLIX M3Mepe-
Hui KLWWKW 8 YM34 npuv Harpy3ke ero Ha
peancHut 341 NO3BONAOT NPOFrHO3VPO-
Batb pe3yneratel COK cucremnt YM34—
aar

2. YMEHbILEHME BENVNVHBI W CriexTpa
HU v UN, ux yacroTHan HE3aBUCUMOCTb
¥ NNABHOCTb YBENUHEHVS NPW Neperpya-,
Kax ABMAITCA HEeO6XOOVMBIMY YCIOBUS-
MU AOCTUXEHNA BLICOKOW BEPHOCTW 3BY-
KOBOCNpou3eBeaeHva B cucrtems YM34—
34T, YysecreurensHocTe YM3Y Kk peakuvm
3O ponxHa 6BITb MUHYMaNbHA

3. Haubonblumin 3 dekT B ynyuieHmm
KauecTBa 3BYKOBOCNPOU3BEAEHUA MOXET
6biTb AOCTUIHYT NPY UCnonb3osarHvy IO
¢ YM34, vMelowym BLICOKOE BbLIXOAHOE
CONPOTUBNEHWE
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Or peaaxynw. [lyGnnkys AaHHyO cra-
THIO B NOpAAxe ODCYXAEHNRA, Mbl [JACCHHTHI-
BaeM HA NPOAC/IXEHHWE ANCKYCCHM HA CTPA-
nHax “Pauuo” v NPEANSraeM HELLNX NMTaTe-
116K NDUHATL 8 HEIR BXKTUEHOE YyNacTHne



ABTO3BYK:

YCTAHABJIUBAEM CAMMU

A. LUAXATOB, r. Mockea

NoMYMO CMELIaHHOFO NOAKNIOYEHUN
roNnoBOK K YCWUNUTENIO OAHOFO KaHWana,
YX€ AaBHO WCNONb3YETCA MOCTOBOE
BKNIOYEHWE HArPYy3KW MeXAy NEBbIM
1 NpasbiM kaHanamu. MNogobreim obpa-
30M MOXHO OpPFraHU30BaTb CYMMApPHLIV
KaHan pna nogknwueHus cabeydepa
wnu oraensHon HY ronoeku. Takaa cxe-
Ma NOAK/IOYEHUNA B aHIMOA3bLINHON NUTe-
paTtype nonysuna HammeHosanue “mixed
mono” ("cmewanHoe MoHO"). OgHako
nna uurarenen "Paguo” oHa He 6Gyaer
YEM-TO NPUHUMNUANbHO HoBLIM [19, 20].

PaccmoTpum cxemy nogkniyYeHus
K AC ycunutensa ¢ ABYMS MOCTOBLIMW
BbixoAamu kananoe (puc. 18). QuHamu-
yeckue ronosku BA1, BA2 obpasylor
rPOMKOrOBOPUTENU NEBOFO U NpPasoro
crepeokananos. OHY YCNOBHO NOKA3aHb!
LWMPOKONONOCHBLIMU. Hu3zkoyactoTHas
ronoeka BA3 nogknioueHa Mexay Bbixo-
AamMy ycunuTenen Nesoro v Npasoro Ka-
HANoBe, NPy 3TOM CUrHanNbi CYMMUPYIOTCA
M ronoexka BOCNPOU3BOAUT MOHOGOHMU-
YeCKuMi CUrHan.

B atoi cxeme nogkniovenus obasa-
TensHO Hanuume aeyx ®BY ans crepeo-
kananos u @HY ana cymmapHOro kana-
na. Ux 3agava — uckniounTbL Napannens-
Hyl0 paboTy ronoBoK U NEperpysky ycu-

Lh—m
Cc1 L1
Y

DA1

JIK

BA1

> G
K Ll BA3
Cc2
J

BA2

Puc. 18

nutena. O6LIMHO ANS CTEepeoKaHanos
ucnoneb3ylTca GUNLETPL NEPBOFO NO-
psoka (C1, C2), ans cymmapHOro — BTO-
poro (C3L1) unu Ttpertbero. Pacuer wx
npon3soauTca obbidHBIM cnocobom. Ha-
cToTy pa3aena v nopsaok ®HY ewbupa-
10T 8 npegenax 80...200 My 8 3aBucumMo-
CTU OT MBCTA Pa3MELLEHUA HU3KOHAC-
TOTHOWM ronoeku. Ecnu oHa pasmelleHa
B 3a34HE 4aCTu CanoHa, HacToTy pa3ne-
na cneflyeT BuibrMpaTh KaK MOXHO HUXE,
a Nnopaaok — Bbile, 4To6b u3Gexarb
BocnpouwaseneHns cabeydepom “rono-
coeoro” auanasona. OaHako 31o Tpeby-
€T WU3roTOBNEHUA OTHOCUTENBHO Gonb-
WNX KaTyleKk UMHAYKTUBHOCTWU. Mcnonb-
30BaThb B UX KOHCTPYKUUK GEPPOMArHUT-
Hbi€ MarHUTONPOBOALI HEXENATENLHO,
NOCKOMbKY WUCKAXEHUSA, Bbi3BAHHLIE HE-
n36BXHLIM HAMArHUYMBaHWEM Cepaeyd-
HWUKA, 3HAYMTENLHO YXYALWAKT KAYecTeo
3BY4AHUA.

Oxonvanne.
Havanocm. 8 *P . o” 2000 Ne 1—-6

Ona mMarHuToN C YeTbipexKaHanbHbiM
MOCTOBbIM YCUIIUTENEM, KOTOPHIM CHAb-
XEHb! NPAKTUHECKU BCE COBPEMEHHBLIE
“MOAENM, NPUBEAEHHKIE BAPUAHTH! BKITIO-
yenns AC MOXHO kOoMGMHMpOBaTL pPas-
nuyHbIM 06pazom. Hanpumep, ncnoneays
OAHOBPEMEHHO "HU3KOYACTOTHOE MOHO™
N 06biNHYIO (HE MOCTOBYIO) Cxemy rnog-
KJoYeHun (puc. 19), no nonyuveluencs
cxXemMe MOXHO NoaknouuTb cabeydep
w “nuulankmn” unu Teinoebie AC (¢ orpanm-
YEHWEM MONOCH HACTOT), 3 OCTABLUMECH
KaHaNb! UCNONBL30BATL AR PPOHTANBHOW
AC. lockonNbky B TAaKOM BapuaHTE wUC-
NONb3YINTCA WHBEPTUPYIOWLME U HEWH-
BEpPTUPYIOWME BbixoAb YM34, o6parure
BHUMAHWE HA MONSAPHOCTL MOAKMOYEHUSA
ronosok. CnosoM, BapuaHTOB MHOIO —
6bina 6bi paHTazunA.

Oarnako BCEM HA3BaHHBLIM 30ECHL pe-
LWEHMAM NPUCYLL OAWH HEAOCTAaTOK —
NacCUBHLIE Pa3AENUTBNbHBIE GUNLTPLE
Ha BLIXOAE YCuNuTena. B HUX NpuxoguTca
NPUMEHATb OKCUAHBLIE KOHAEHCATOPb!
HEraTUBHOE BIVAHVE KOTOPLIX HA KA4YECT-
B0 3By4aHusa obwenasectHo. MoxHO, KO-
HEYHO, HabpaTb cooTteercreyiolme “6a-
Tapen” na GyMaxHbIX UK nonunponune-
HOBbIX KOHAEHCATOPOB, HO rabaputhl
N CTOUMOCTL 3TUX GUNBETPOB NPEB30MAYT
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BCE pasyMmHbie npegensi. Marotoenexve
KaTYLIeK WHAYKTMBHOCTU ONA HU3KOYac-
TOTHbIX 3BEHBLEB KPOCCOBEPA TAKXE ABMA-
I0TCA CEPbE3HbLIM UCNbLITAHWEM ONA pa-
avonburens. MNpu nCNoNsL30BaHUKM pac-
NPOCTPAHEHHbLIX OBMOTO4YHLIX NPOBOAOE
avamerpom 1...1,5 MM TpyaHO nonyumtb
aKTUBHOB CoONpoTueneHne Mexoble 0,5
OM, 4TO 03HAYAET OWYTUMYIO NOTEPIO
v 6e3 Toro He6oNbLLLIOW MOLLHOCTU BCTPO-
€HHbIX YCUNuTENen.

Kpome TOro, 8 npouecce HaCTPOWKwu
HEpPEAKO BO3HUKaeT HeobxoauMoCTh U3-
MEHWUTL HYaCTOTh! Pasaena Nnonoc unu ypo-
BEeHb CUrHana, NoABoAVMOIO K OTAENb
HbiM ronoekam. MoxHo, koHeuHo, npeay-
CMOTpETb aTTeHIaTopbi, Nepeknyae-
MbiE€ EMKOCTU ¥ WHAYKTMBHOCTU, HO 3TO
CUNBHO YCNOXHABT ¥ YAOPOXAET KOHCT-
pykumio, ocobenHo ana GuUnNeTPoB BLICO-
koro nopsaxa. Begyuive npovasoaurenw
aBTOMOGUNBHBIX AC BLINYCKAKOT HECKOb-
KO MOAenen "yHuBepcanbHuiX Kpoccose-
POB € NepexNoYaeMbiMK YHACTOTAMMY Pa3-
Aena, HOo, Kak NPasuno, B HUX UCMNONL30-

Banbt GUNBTPLE Nepeoro nopsaka. C ue-
NblO NOBLILLEHVA HAABXHOCTU U yAELLEB-
NEHVA KPOCCOBEPOB MEPEKNIOYATENN
B HYX NPUMEHSIOT PEAKO, a BuBop wacro-
Thi NPOV3BOASAT NOAKMOYEHVUEM FONOBOK
K COOTBETCTBYIOLLUM KIIEMMaAM.
BonbluMHCTBO 3TMX NPoBNeM MOXHO
n3bexarb, €Ccnu NepeHecTy pasfnenv-
TenbHbie GUNLTPLE C BLIXOAA YCUNUTENEN
HA WX BXOA WU NEPENTU K ABYXNONOCHOMY
ycunenmio. [ina 3roro He o6a3arensHo
NPUMEHATL AKTUBHbBIE (PUNBLTPLE BLICOKOrO
nopsaka. [laxe naccueHunie GUNLTPbLE
nepeoro nopsgka Ha Bxoge YM34 [1]
00ecneuvBaloT 3aMETHO NYHLLEE KAYeCT-
BO 3BY4AHUA, YEM € OGUNLTPaMK HA BbiXO-
ae (Npu Tex xe YacToTax pa3nena)
Haubonee yaobeH Takow BapyaHT npu
WCNOAB30BAHVY COBPEMEHHON MarHUTO-
Nbt € YETHIPEXKAHANBHLIMY MOCTOBLIMU
YCUNUTENAMU PABHOM MOLLHOCTU U TPEX-
nonocHon ¢pporTansHon AC. B sTom cny-
Yae oAiHa Napa KaHaNOoB CAYXUT NS YCU-
nenna curHanoe e nonoce HY, a erto-
pas — 8 nonoce CH—BY. [ins pa3nene-
Hua curHanoe CH v BY wucnone3ayercs
NAccuBHBIN PUNLTP Ha BbIXOAE yCuUnuTe-
NA, KOHCTPYKUMA KOTOPOro ANs 3TUX Hac-
TOT AocCTaTovHO npocta. Kpome Toro
BO3MOXHB! BAPUAHTH CMELLAHHONO NoA-
KNIOYEHWA, ofiHako Ans cabeydepa ny:-
L€ NPUMEHATL OTAENBHLIN YCUNUTENDb.
Yacrora pasgena ronoc 3aBuicur oT
XapaKTEPUCTUK NPUMEHAEMBIX TONOBOK
a nopsiaok GuneTpoB — OT 4aCToT pa3as-
na (cm. Huxe). MoxHO pykoBOACTBOBATL-
ca cnepylowmM rpadpukoM pacnpeaene-
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HUA MOLLHOCTU (puc. 20), NOCTPOEHHBIM
ONA PAaBHOW YyBCTBUTENBHOCTU FONOBOK
[21]. BepxHan kpusan cooreeTcreyeT be-
NOMY LLUYMY, HUXHAS — YCPEOHEHHOMY
My3hLIKANIbHOMY CUrHany.

Tak, npy pasHon unu 6IU3KON HyBCT-
surensHoctu HY 1 CY ronosok pekoMeH-
[yerca yactora pas3gena 8 wuHrepeane
250...400 lNy. YyecTBUTENBLHOCTL CriEUVa-
nn3npoeBanHbix CH ronoBOK O6LIMHO Bbi-
we uyyscreutensHocTu HY ronosok Ha
3...5 ab, B 3TOM Cny4ae 4acToTy pasaena
XenarenoHo CcMecTutb B ob6nacrtb
500...800 Mu. OkonuaTensHo pacnpene-
neHve ypoBHEW CUrHana HacTpaveaercsa
denaepom

Kpome Toro, Npy Buibope HYXHEN rpa-
HUUL! Nonockl CH Heo6x0aAuMO yunThHIBaTh
4ACTOTY OCHOBHOFO MEXaHMYECKOIO pe-
30HAHCA, KOTOPasA A0NXKHA OTCTOATL OT
paboyen NoNocChi HACTOT MUHUMYM HA OK-
Tasy. Ecnu uHTepBan mexay 4acroTtou
PE30HAHCA U HUXHEWN FPaHVLEN NONOCHE
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CM npesbilaeT OBe OKTaBbl, MOXHO WC-
nonb30Bars GpUALTP NEPBOrc NoOpRAKa,
2 ecnn OH MEeHbLLE, TO XEeNaTensHo Npy-
MeHeHve huneTpa BTOPOro nopsaka.
Ana nonocel HY Bnosse [0CTaroyHo
¢hunbTpa Nepsoro nopaaka.

MepeuuncnerHbie kputepun Buibopa
4acTOT pasfesna BnosiHe AOCTaTo4Hbl NPy
NPOEKTUPOBaHUN AOMALIHEN ayanocuc-
TeMbl, HO B aBTOMOOMAE NPUXOANTCR yuK-
THiBaTh ¥ cneundunieckne ocobesHoCTn
akyctuku canoHa. B obnactn 300...700
'y BCErpa ecro pUCK NOABAIEHWA HEpPas-
HOMepHOCTU AYX, npudem xapakrep ee
3aBUCUT OT KOHKPETHOIO MECTa YCTaHOB-
KW OUHAMUYECKUX TONOBOK. [Ana koppek-
uvmn cymmapron A4YX B canose aBToMo-
OunnA XenaresibHo UMETb BO3MOXHOCTL
nepecTpameaTthb 4acToTy cpesa xoTs Obi
0QHOW U3 NOAOC B nNpepenax NpUMepHo
OOHON OKTaBbl BBEPX W BHWU3 OT HOMW-
HaABLHOIO 3HAYEHWA.

Mockoneky npuobperTerHve manoraba-
PUTHBIX HETHIPEXCEKLUMOHHBIX NEpEeMEeH-
HbIX PE3UCTOPOB, HEOOXOAVMBIX ANK Ne-
pectpovkn duasTpa BTOPOro MNOpRAka,
npeacrasnser npobnemy AN MHOrMX pa-
AUNoAIOUTENEN, MOXHO OrpasnynTLCR
PUALTPOM NEPBOro NOpPRAKa NN NepecT-
paveats B ¢$UALTpE BTOPOro nopsaka
TOMLKO OAHO 38eHO. MNpw pacuere punLT-
POB HYXHO 3HaTh BXOAHOE CONpPOTHBNEe-
Hue mmkpocxem YM3Y. Kak npasuno, oHO
coctasnnaer 25...35 kOMm. Ana BuibpanHon
CTPYKTYpH huneTpos yaobree nepectpa-
MBaTb 4acTOTy cpe3a kaxwana HY.

B kauecTtBe npuvMmepa Ha puc. 21
n pUuc. 22 npuBeneHbl CXEMbI DUALTPOB
NEPBOro U BTOPOro nopaaka cooTeeTcT-
BEHHO, CNPOEKTUPOBAHHLIE MO 3TUM
npusumnam. B marnutony wx yaobnee
BCEro BKJIOYWTL BMECTO pasjenutesb-
HbIX KOHAEHCaTopoB Ha Bxoge YM3Y (ana
3TOro OHW NEepeHeceHbl Ha BLIXOA hUALT-
poB). BoNbwKHCTBO nNpoussoauTeneun
MarHuTOf yKasniBaloT Ha nnare HyHKUMo-
HaNbHOE Ha3Ha4eHWwe BbLIBOACB MWKPO-
CXEMbI, Y H2INTW BXOOb! HYXHbIX KQHAnoOB
N COOTBETCTBYIOLLUWE UM KOHOEHCATOPbI
He coctaeut Tpygda. [lpyn OTCYTCTBUM
MapPKUPOBKW U JOKYMEHTALMN Ha MUKDO-
CXeMy HasHa4YeHue BLIBOLOB MOXHO Of-
pegenuts, NOoYEpeaHo NOAABAR HA HUX
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curnan 4dacroron 1 'y v amMnauTyoon
30...50 mB ot rexeparopa 34 yepes KOH-
nencarop emkocteio 0,01 Mk® n npocay-
LWKWBAR ero Ha NOAKIIIVHEHHBIE K BLIXOOAM
AVIHAMUYECKWE MOSIOBKW.

Jetann B KOHCTpykUMn puastTpa
MOXHO WCMNOnb30BaTL fniobbie, xXena-
TensHO MasorabapurtHbie, MNOCKOSLKY
cBOBOQHOrO MEcTa BHYTPU MArHMTOfbI
HEMHOro. PexoMeHgyeMbie NOCTORHHLIE
peaucrtopusl — MNT-0,125, kosagexcaro-
pet — rpynne K73, caosoeHHbe nepe-
MeHHbie  peauctopsl  —  Cl2-68.,
Cn3-4poM, CN3-23, CN3-33, cueTBepex-
Hble — Cl3-33. MoHTax MoxeT 6biTh Kak
HABECHOW, TaK U NEYAaTHBIW — BCE 33BWU-
CUT OT BO3MOXHOCTEWN paaunoniodburens
O6wmn npoeog puasTpoB HeOHXoaMMO
coeguHnTs ¢ 06LMM NPOBOAOM Markmn-
TOMBI, flyHll€ BCEr0 — HA MWHYCOBOM
BHIBOQE KOHAEHcaTopa ¢huasTpa nura-
HUR (B MarHuTOfie 3TO OKCUAHBLIN KOH-
AeHcaTop camoin 60nblwon eMKOoCTH,
006bi4HO 4700 Mk® v 6onbiue)

Perynarop 4acToThi CpE3a HYXHO pas-
MECTUTL Tak, 4TOOb UMETL K HeMy O0-
cTyn. B cbeMHBIX MOLEARX MArHUTON ero
MOXHO BbIBECTH "MOL WAWL,” WAK C yTOMN-
FIEHHON PYKORTKOW Ha 3a4HI010, BEPXHIO
nnan 6okorylo navens. B marHutonax co
ChEMHOWN UAN OTKNOHON NAHENLIO YNpas-
nenns ynobHee BLIBECTW PEryfATOP Ha
nepegHIo0 NaHess, 4HTobbl AOCTYN K HEMY
Obin onepatueHbiM. Kak npaswsno, cnesa
ot JINM ectb MecTo, AOCTarodsoe AN
YCTQHOBKW pErynatopa

ro wAW PO30BOTO LlyMa W aHann3aropa
CrekTpa 3ByKOBOrO AManas3ona 4acTtoT.
3ror cnocod TpebyeT MUHUMANBHOro
BPEMEHN, 2 pe3yALTarel WU3MEpPEeHWUn
BECBbMA Harnaakbl. K coxanenwio, ns-3a
BLICOKOM CTOMMOCTM 060pYyaOBaHUSR OH
NPakTU4ECKN HEAOCTYNEH fiobutenam,
HO LUMPOKO NPUMEHAETCSH B NpoLEcce Ha-
CcTponku A4X B CneumanmsanpoBaHsbiX yC-
TaHOBOYHBIX CcTyousx. Kak BapwasT,
ans nameperns AHX MOXHO MCNOAL3O0-
BaTthk 1K cO 3ByKOBOM NaAaTon n nporpam-
My — aHanmaarop cnekrpa [22], Ho npu
OTCYTCTBUM KannBpPOBAHHOIC M3Mepw-
TENBHOrO MUKPOhOHa TOHHOCTL N3Mepe-
HUK BPRO v OyaeT ynoBNETBOPUTESbL-
HOW. Bnpoyem, ecnn OTka3aTbCy] OT U3-
Mepenna abconTHOrO YpOBHS 3BYKOBO-
ro OaBNEHUS, OrPAHUHYUBLINCH TOSLKO
OUEHKON OTHOCUTENIbHON HepaBHOMEp-
HOCTH AYX (4TO, COBCTBEHHO, HAC W UHTE-
pecyer), 3aTOT MEeTOoA BNosaHE NPUroaeH.
Cnegyer anb yYUTHIBATb, HTO AASIEKO HE
BCE 3BYKOBbLIE NfIATHl MOMNYT OAHOBPEMEH-
HO paborars Ha BBOA W BBIBOA, @ MUKDO-
$OH (C YHETOM BO3MOXHO HEPaBHOMED-
HocTh AYX) flosmkeH HopManeHo paboTars
npy 3BYKOBOM AaesexHun eBnsaotse go 110
nb. UaMmepeHnsa NPOBOAAT NPU CTasnapT-
HOM ypoBre, pasioMm 90 ab, 4To Ha cnyx
COOTBETCTBYET NPOMKOCTU HEMHOIO Bbl-
we cpegHen.

Opyron, xors n 6osee geweBLin,
HO HEecpaBHeEHHO Oonee TpynoeMkun
cnocobd — wamepeHve AYX no To4kam

(30Ha MOHTaxa)
(puc. 23). B CD-pecu-
Bepax “TpascnopTt” 3a-
HUMaeT NO4TH BCIO WN-

pWHY KOpryca, HO Ma-

norabaputHeii nepe-
MEHHBIW pes3ucTop
BMNOSIHE MOXHO pa3sme-
CTUTL W B HUX.

S

Mocne Toro, kak Bce

KOMMOHEHTBI CUCTEMBI
YCTaHOBfIEHbl U CMOH-
TUPOBAHHBI, OoCTaeTcs
nocneaxsnn artan.

HACTPOMKA

[maBHBIA KpUTEPWIA NPU HAcTpoike —
NOfMlyYEHNE HE NAIOCKOWN, @ MaKCUMANbLHO
rmagxkon AYX. M3 nNpakTvkn w3BecTHO,
4TO 3BY4YaHWE aBTOMOOUABHLIX ayanoCcH-
cteM paxe npu 6e3ynpedHo NAOCKOM
A4YX B pROoe cAyy4aeB HENPUATHO pexeTr
cAyX Ha BBICOKUX Yactorax. [o-enanmo-
My, 3TO O6BRCHRETCR] OCOBEHHOCTHLIO He-
FIOBEYECKOrO cAyxa, No-pa3HoMy BOC-
NPUHUMAIOLLErNO NPRAMBLIE U OTPAXEHHBIE
cursansi. MaMmepurensHbin Xe MUKpPO-
¢$oH He cnocobeH ux pazgenutsb. ONbIT-
HBLIM MYTEM YCTaHOBAEHO, 4TO Hanbonee
€CTECTBEHHOE W Bbipa3nTEfNLHOE 3BY4Ya-
HWE B aBTOMODWAE AOCTUIraeTcs! B TOM
cayyae, korga A4X no 3ByKOBOMY Aassie~
HMIO nMeeT Hebonswon (2...3 ab) noab-
eM Ha yactorax Hmxe 150...200 fy, v Ta-
KOW Xe crnap Ha Hacrorax sbiwe 3...7 kl'y,.
To4HbIE 3HAYEHUSR YACTOTHOW KOpPEKLMN
3aBUCAT OT aKYCTWHECKWX CBOWCTB KOM-
KPETHOIr0 CanoHa v ONPERENAIOT UX AKC-
NEPUMEHTANBHO.

NamepuTs AHX cUCTEMBI MOXHO ABY-
MA cnocobamu. MNepewint M3 HUX Npeano-
naraer ucNosib30BaHNe UCTO4YHWKa 6eno-~

30Ha Monma)xa
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pa3beM dJuxcamop

Kaccem OnpUEMHUK

Ons aroro noTpebyloTC]! UCTOMHUK Tec-
TOBBLIX CUIHAsIOB (KOMNAKT-ANCK C 3anu-
Cbl0 TPETHOKTABHOW CETKW HacTOT wawn
reHeparop CWUrHasoB) W W3MeEpUTESb
3BYKOBOro passneHuvf. K coxaneHwio,
v 310T Nnpnbop pedpuumteH (Npaeaa, cro-
UT OH HE HAMHOIo AOPOXE KWUTANCKOIro
MyneTuMeTpa). OaHako ero BnosiHe 3a-
MeHAT MUKPODOH € mnasecTtHon AYX
n munamneosneTMeTp. Kadectso namepe-
HWA NPakTW4eckn He nocTpagaer,
HO NpUAETCH yunTieaTs A4X camMoro mm-
KpotOHa M OLEHUBATL TOSILKO HEPABHO-
MepHocTe AYX. Mpu 3ToM cnocobe Takxe
ncnonb3yioT [NK co 3ByKOBOW NAATON, 4TO
NO3BOAKET MPUMEHUTL CKOflb YrOQHO
MENKYIO CETKY 4acTOT, BMNJIOTb A0 CKOflb-
3auero toxa. MNporpammHoe obecneve-
HME ANA NONOOHBIX M3MEpPEeHWt Bl Han-
pete 8 UntepHere [23]

Mocne aHanunaa nonayueHHon AHX MOx-
HO cpesnarTh 3aKpHesne o0 Heobxoammoc
TW 4aCTOTHOW koppekumvu. MNposans n Nn-
KM B 06512CTU CPEAHNX N BLICOKWX 4acTOT
wupuHon He 6onee 0,5 OKTaBbl U BEAWYN-
HOW NO 4...5 pb Mano 3aMeTHbl Ha CNYX,
606nbWAaR HEPaABHOMEPHOCTL BOCMPUHU-
MaEeTCa Kak n3MeHeHue TeMOpoBOW okpa-



ckn. B 6onbwmHcTBE cnydaes “"pevannb-
Hag" KOpPEeKUMA B 3TOM Awanasose He
Tpebyerca. O6biuHO OBXOARTCR WHTEr-
PanbHOW KOPPEKLUWEN PErYNSTOPOM TEM-
6pa BY. Donyctumas nokansHas Hepas-
HOMEpPHOCTE A4YX B 06512CTH HMXHUX Yac-
TOT meHbLue — 2...3 ab, Ho npoBanu A4X
MEHEee 3aMeTHbI Ha CAYX, YeM Nvkn. He-
paBHOMEpHOCTE AYX B 3ton ob6nactm
BOCMNPUHUMAETCRA Ha CAlyX KakK pa3sHas
FPOMKOCTb 3BYYaHUS OTOESfIbHBIX HOT Ha
naccaxax.

B 3asucumocTw ot xapakrepa gedek-
TOB Bo6GUpAIOT MeTon Koppekuuw.
Mpu HeBONLLIMX NOrPELWHOCTAX BOAN3N
4acTOT pasgena Nonoc NpPexae BCEero
HYXHO MNOMBITATLCR CAErka pas’HecTu
nan, HaobopOT, NepeKkpbiTb WX, 4TOObI
CKOMMNEHCUPOBATL NOABLEMBI U NPOBAsLI
A4YX. HO BO3MOXHOCTM 3TOro MeTona or-
paHuyeHkbl, NO3ITOMY AN8 Koppekumn A4X
Ha OpYyrvx ydactkax Heobxogwm kea-
nainsep.

Y4acTku € HepaBHOMEpPHOCTLIO A0
6...8 pb nopnexar Koppekuun C NOMO-
W60 3ksanansepa. bonee rnybokas kop-
pekums MOXET ObiTb 3aMETHOM Ha CAyX,
CBUAETENLCTBYR, NPEXAE BCErD, O Cepb-
€3HbIX NPOCHETaxX B NPOEKTUPOBAHUN CU-
cTembl. Kak npasuno, NoAasAeHne NUKOB
MEHee 3aMeTHO Ha CAyX, 4eM "NoaTarn-
BaHWe"” NpoBanos, TpebyIOLLEE K TOMY Xe
3anacy MouwHocTu (kaxasie 3 ob coor-
BETCTBYIOT YABOEHMIO MOLLIHOCTU CUrHana
B nosnoce koppekuun). K coxaneHmio, uc-
NONL30BaHWE BHEWHEro 3KBananaepa
OObIYHO BO3MOXHO TOAILKO C BHELWHWUM
YM3Y, Tak kak NpakTuHecku Bo BCEX Mar-
HUTONAax OTCYTCTBYET BXOf YCUAWUTENs
mowHocTn. OaHako pagvoniobutesns Mo-
XEeT BBECTU COOTBETCTBYIOLME U3MEHE-
HUR B KOHCTPYKLMIO MArHWTONLI, BOC-
NOMb30BABWNCE NPUBEOEHHBIMA BhILLIE
PEKOMEHOALMAMN N0 NOAKAIOHEHWUIO
PpunsTpoB.

Ona koppekumn 60ALIOro KOANYECT-
Ba floKansHbix gedekros A4X Heobxooum
15-nonocHein (2/3 okraeHbiv) uan 30-no-
AIOCHbIA (TPETLOKTaBHLIN) rpaduyecknin
akeananazep. [NMockoNeky B3aunMHOE BNNA-
HWE pPErynUPOBOK CNWILIKOM BEfIWKO,
ANR NONYYEHUR TAPAHTUPOBAHHOIO pe-
aynbrara Npouecc HacTpowkw Tpebyer
NOCTORKHOro KOHTPONA AYX. lNpw oTcyT-
CTBUW aHanu3aTtopa cnexkTpa Tpyaoem-
KOCTb HACTPOMKN MHOrOKPaTHO BO3pac-
TaerT, NO3ToMy 8 AIOBUTENLCKUX YCTAHOB-
KaX MHOrOMOAOCHbIE rpaduHECKME 3KBA-
nan3epsl NoKa WpoKoro pacnpocTpase-
HWUR HE NOAY4YMAM — 3TO Npeporarvea
npocgeccuoHanos.

Ecnan  orpaHnunTbCcs  YCTpPaHEHWEM
TONLKO Hanbonee 3aMeTHbIX crneumpuye-
CKUX norpewxocTen AYHX, BO3HWKAOWKWX
B Canoxse asToMobuns, KONWYECTBO No-
fOC perynvposasna B obnacrty cpensnx
W BbICOKMX 4aCTOT MOXHO COKpaTtuTh. N3-
BECTHLI MOAENN 2BTOMOOGWSILHBIX 3KBA-
Nan3epoB Ha NATL—CEMB MNOAOC, BLINOS-
HEHHBIE MO TAKOMY NPUHLMNY, B TOM YUC-
fie U BCTPOEHHbie B MarHutony. Ux nerko
OTNNHUTL OT OCTaNBHBIX MO YNNOTHEHHON
ceTke 4acTot B obnactn HY (Tpu-yetwipe
NOAOCH) ¥ peakow (ABe-Tpy NoAOCH) Ha
BY. B arom cayy4ae BNOsAHE O0ONYCTUMO
YCTAHOBUTL KOPPEKLMIO C MPUEMNEMOMN
TOYHOCTHIO, He Npuberast kK NOCTORHHOMY
KOHTPOAIO AYX, 4TO Aenaer atoT BapuaxT
6onee npurofHbiM AnNR  aobutenen.

B nepeBomM npmnbanxerHnn MOXHO yCTawo-
BWTL Ha 3KBananaepe "3epkancHyio” AYX
NO OTHOLWEHWNIO K U3MEPEHHOW, OOHAKO
BCE XE fyHLIE MNPOU3BECTUN KOHTPOSIbHBIE
N3MepeHns.

B 1ex cuacTauBbIX CAy4asx, Korpa
Koppekums TpebyeTcs TOfIbKO B TpeX-4e-
THIpEX nosocax, ynobHee Cnonb3oBaTh
napaMeTpuyeckuin 3kBananilep, KOTo-
PLIA NO3BOAUT BbIOpaTL LEHTPanbHYIO
HacTOTy W WWPKWHY NOSIOCH Peryanposa-
HUs (ROBPOTHOCTL) ANK KAXA0ro peryna-
TOpa. JTO MNO3BOANT NMPOU3BECTU peEry-
NNPOBKY TONBKO B HEO6XOAMMBIX 4aCTOT-
HBIX NOFI0CAX, HE 3aTparvBas apyrue y4a-
cTkn. C TOHKM 3pEHUR MWHUMABHOMO
BMELWATENLCTBA B CUIHAs 3TOT KAACC 3K-
Banan3epoB BHE KOHKYPEHLMU, HO OH NO-
K& HE NOfAy4MN WNPOKOIro pacnpocTpaxe-
Hus. K coxaneHuio, cpeayn asBToMobusb-
HbIX 3KBAaNau3epos MNOSIHLIX Napamerpu-
Jeckux (C perynupyemon no6porHoc-
TbI0) — CHMTaHHBIE eavbuubl. fopasao
Honbile Mogenen npeanaraercy ¢ Hpuk-
CUPOBaAHHOW AOOPOTHOCTLIO, HO WX BO3-
MOXHOCTU HECKOANEKO MeHbwe. Pacnpo-
CTpaHeHwne 3kBanain3epos 3TOWN rpynnbl
TaKkXe CAEpPXVBaeTcs HeOOBXoanMOCTLIO
OOBEKTUBHOTO KOH-
TPOAR pPEe3ynbLTatoB
HaCTPOWKW.

HekoTtopuie mar-
HUTONBI M CD-pecun-
BEPHI BLICOKOIO
knacca nMeioT
B CBOEM COCTaBse
AAEKTPOHHLIAN 3KBA-
nansep ¢ aHanusa-
TOPOM cnekTpa
N B COCTOSHWW aB-
TOMaTHUYECKN CKOpP-

avmas koppekums. Crenerns peanvsaumm
3a4yMaHHOro 3a8UCUT NpPW 3TOM OT NPOo-
(PpeccnoHansHOro YpoBHA YCTaHOBLUMKA
W OTBEAEHHOrO eMy BPEMEHW Ha paboTy.
Bo BcakOM cnydae Tenepb uymTaresnio
LOMXHO BBITh ACHO, 4TO 3a ABa Yaca "npa-

BWIbHBLIM" 3BYK B M2LLIWHE HY HUKaK He MNo-
fyqaeTcs...
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C o6WMM HM3KOYACTOTHEIM KaHanoM. — Paawo,
1987, Ne 4, c. 34, 35.

20. Canoxuukos M. YM34 ¢ onHononsap-
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22. Ananw3arop cnekTpa:
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(DOS)
http://www.wssh.net/~watisup/audio/Pclab85.
zip (WIN)

23. NamepuTennb A4X:
http://www.sumuiier.de/audiotester/

A PEKNA

BuicokokayecTBeHHbie auHamukmn Peerless, SEAS, Vifa-
ScanSpeak, a Takxe KOMNAEKTYIOLUME U HEPTEXW /IR CaMO-
CTOATESNLHOrO KOHCTPYMPOBaKUR akyctudeckmx cucrtem Hi-Fi,
[oomawHero kwHotearpa v car audio. locraeka no Poccuw.

Ten.: (095) 737-09-67; (812) 327-00-48.

E-mail: roman@arkada.com

Internet: www.arkada.com
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PAOVONPUEM

receiver@paguo.ru
Ten. 208-83-05

E-mail

PAQUO Ne 7, 2000

rPOMKOroeoprPsWUE
"OETEKTOPHbBIE”™ NTPUEMHUKMH

B. NOJISIKOB, r. Mocksa

He ocnabesaer nHTepec pagnomoburenel x NUTaHnio npocrei-
WwHxX paguonpuemMHuKoB "cBoBOQHOH 3Heprwel”, T. e. 3Hepruew,
yepnaemMo# aHTeHHOH npuemMHuka npamo n3 apupa. CKOHCTPpyMpo-
BaHHBIA ABTOPOM [OETEKTOPHLIA NPUEeMHNK MOXET ob6ecneynTs npuem

HEe TOMbLKO Ha rofoBHbIE TeNePOoHbI.

Bonpoc 0 ToM, Kakylo MOWHOCTL Curr-
HANa MOXHO MOJIYYUTH OT AHTEHHBLI U KaK
NOCTPOUTL MPOMKOrOBOPSILMIA OETEKTOP-
HBIN NPUEMHWK, YXe 00CYXaaNcs 8 CTarb-
axasrtopa [1, 2]. OaHako OCTanuUCh OTKPWI-
TbIMW BOMNPOCH O TOM, KAKaR XE MOLLHOCTb
HyXHa ANf rPOMKOrOBOPAULEro npuema
W Kak ONTMManbHbiM 0DPa30M MCNoAb30-
BaTb MPUHATYIO AHTEHHON MOLLUHOCTL pa-
avocwvrsana?

MokonNaswmncs B CTAPUHHBLIX CNPaBoOM-
HMKAX W XypHanax u nepeseisi BHECWUC-
TeMHble eguHnubl B cuctemy CU, MOXHO
YCTaHOBUTL, 4TO ANR HOPManbHOro NpPo-
CAYLIMBAHWUA roNOCca AUKTOPA Ha PacCTosR-
HuK 1 M TpebyeTcs rPOMKOCTb 3BYKOU3AY-
Jarens, pasHas npumepHo 60 ab.
Mpy 3TOM wm3any4aemas akycruHeckas
MOLLHOCTL cocraenseTr 12,6 mkBT. Heob-
XOAUMYIO 3AIEKTPUHECKYIO MOLLIHOCTH HaWn-
neMm, paspgenve akyctudeckylo Ha KiNg,
rpoMKorosopuTenst. Ong obbHHbIX BBITO-
BbiX 3BYKOBBIX FOfIOBOK U FPOMKOrOBOpU-
Tenei Manon MOLUHOCTW OH COCTaBfifer
okono 1%. Toroa nosyyaemM 3nekTpuyec-
KYI0 MOLHOCTL nopaaka 1 MBT. JliobonwiT-
HO NOACHUTAaTL, KaKas 3fneKTpUyeckan
MOLLHOCTb HYXHa KOHKPETHLIM rONOBKaMm
ans nosydeHmns rpomkocty 60 g6 ? Pe-
3yNLTAaThi PACHETOB 18 3BYKOBLIX MOSIOBOK
C pasfAuyHOW OTO34YEeh COCTaBARIOT:
0,025rg-2 — 3,6, 0,05r4-1 — 1,8, 1°4-5,
1rg-28, 2ro-7 — 1, srg-1, erg-1pPpP3,
6r4-30 — 0,25 n 8rA-1PP3 — 0,2 mBT.

Haxe no aron Hebonvwon nondbopke
HarnsAHO BUOHO, 4TO HYXHBI MPOMKOro-
BOpUTENU ¢ H0ALWON OTAaYeNn, UMEHHO
Ha8 HWX U crefyeT OPUEHTUPOBATHLCH.
OrpoMHoe BAWMSHME Ha OTA3a4Yy WUMEET
N akycrnydeckoe o(popMseHnE anHammn-
4EeCKUX rONOBOK, B 4ACTHOCTW, YEM
b6onblwe paamep kopnyca, Tem ayywe. B
3KCMNEepUMEHTax asTop WCMNOMAL30BAs
nse ronosku 4 T-2 B fepeBRKHOM KOP-
nyce o6bemom nopsaka 50 na.

Bonbwwmnii KFMJ n coOTBETCTBEHHO pasa
B Tpy 60NbLWYIO OTAAYY UMEIOT PYNOPHbIE

5l

66 Mrx 638

vir mMnzz
Jr—> &) 06 2Zmn

A X

rPOMKOrOBOpPUTESIW, BO-NEPBbLIX, 33 CHET
AYHWEro COrMnacoBaHnsg 3NEKTPOMEXaHN-
4ECKOW CUCTEMBI CO CPenown, W, BO-BTO-
pbIX, 32 CHET HEKOTOPOW HANPaBNEHHOCTU
nanydenma. 310 NOATBEPXAAET U Paano-
MOOUTENLCKUIA ONBIT ONUCAHUW BCEBO3-
MOXHBIX PYNnopos mn3 Bymarw, kapTona
1 paHepsbl N OHEHb YOAYHBIX KOHCTPYKLAN
AC ¢ 6onswoit otpaaqen [3). PynopHan AC
¢ $azovHBEPTEPOM, CBEPHYTLIM B “nog-
KkoBy”, obecneumna ¢ rpoOMKOroBopUTENEM
6r4-1 KN4 okono 2,3 %, a Ha HU3KWUX Hac-
ToTax — No 3,4 %. NTak, Mbl YCTaHOBUNN,
4TO C BLICOKOYYBCTBUTEsIbHOM AC Ham no-
CTaTo4HO MOLLHOCTM curHana 34 okosno
0,2 mBT.

BTopas 4acTb Hawero "UccnenoBaHua”
OyneT OTHOCUTBLCR K 3NEKTPUHECKUM Le-
NSM rPOMKOrOBOPSALLErO NETEKTOPHOro
npUeMHuKa.

AHanmna paborel gerekropa nNpPUBOAUT
K 32KJNIOHEHNIO, YTO YCUIMBATb HA 0 HE HA-
NPSXEHME NPOANETEKTUPOBAHHOIO CUrHa-
na 34, a rnasHbIM 06pPa30M TOK, NOCKOSIb-
KY YCWSIEHWE HANPAXEHUR HEN30exXHOo
NPUBELET K OMPaHUHEHWNIO MMKOB CUrHana.
370 HaBENO Ha MBICNE O LIesIeco0bpas3HoC-
TN NPUMEHEHUR RBYXTAKTHOIO 3MUTTEpP-
HOroO MOBTOPUTENS HAa KOMMNIIEMEHTAPHON
nape TpaH3ucTopos, pabotaollero 8 pe-
»uMe knacca AB n xOpoLwo N3BECTHOTO U3
CXEMOTEXHUKM TPaH3NCTOpHbIX Y34. OH
nmeert 6onbwmn KINA v notpebnaer MexHb-
WKW TOK NPY TUXKX 3ByKaxX W Nayaax, 4To
NO3BOANET HAKANAMBATL IHEPTUIO Npoae-
TEKTUPOBAHHOW HECYyWeil U 3arem wuc-
Nofnb30BaTkL ee Ha Nnkax cursana 34.

Cxema npueMHUKa ¢ TakuM ycunure-
nem npueegeHa Ha puc. 1. lNepemeHHas
COCTaBAIfIOWAR NPONETEKTUPOBAHHOIO
CUrHana Yyepes pasaefvTesibHbie KOHAEH-
caropsl C3, C4 nopaercs Ha 6a3bi TpaH3un-
CTOPOB yCUANTEsNA, 2 NOCTONRKHAR COCTaB-
nK0Wan — Yyepes gpoccesns L2 Ha Hakonu-
TensHbin koHpercarop C5. MNoacoeanknts
€ro HenocpPeACTBEHHO K BLIXOAY AETEKTO-
pa Hefb3x, TaK Kak B 3TOM cnyyae 6binv 6bi
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crnaxexsbl M NOA3BAEHLI 3BYKOBLIE KONE-
6aHus. MapameTpbl 4POCCENR HEKPUTWY-
Hbl, nopgonger nwobon ppoccens wan
TpaHchopmaTtop ¢ 0OMOTKOW, copepxa-
wei He meree 2000 BUTKOB NP Ce4HEHUN
MarHTONPOBOZA He MeHee 1 CM°.

OnTumanshbin  KO3(MOUUMEHT TpaHC-
¢dopmaumm T1 noayuuncs okono 30 ans
4EeTLIPEXOMHOW Harpy3kun. YoobHo wc-
NONb30BAaTL MANEHLKUA “"CUAOBUMOK™ —
TPaHCHOPMATOP NUTAHNSR TPAH3UCTOPHbIX
NPUEMHUKOB € NEPBUHHOW OOMOTKOW Ha
220 v BTOpW4HOM Ha 6,5...9 B. MoxHo no-
pobparb Noaxoasiumin TpaHchopMarTop n3
cepuit TB3 v TBK (TpancdopMaropbl Bbli-
XOAHLIE 3ByKa, K3APOB) OT SIAMIMOBLIX TE-
NEBU30POB, BO3MOXHO, Npuaercs nepe-
MOTaTb BTOPUYHYIO OBMOTKY.

la6apuTbl yCTPOWCTBA C ABYMSt AOBOSb-
HO BOABWMMKW M TRXENLIMW MarHUTONPO-
BOAaMM TpaHchopMaTopa v ApOCcCcens He
DOMMXHBLI CMYLLATE, NOCKOALKY Bonbwan
aHTEHHa W HanosbHas akycTudeckan cuc-
TEMA yXE ONPEenensioT CTaryc KOHCTPYK-
uvn — OHa 3aBeOMO cTaumnoHapHas!

OeyxnonynepnogHein - NeTEKTOP-BLI-
npAMUTENE C YOABOEHWEM HANPAXEHUR
NO3BOARET YBEINYUTL HANPAXEHWE NUTa-
HUs. Nckaxernst Ha NUKaX Npy aTOM 05X~
Hbl CHU3WUTLCR, a ANA TOro, 4TOoOL CoBCEM
CYMMETPUWYHO HArpPy3uTs OUOAK NETEKTO-
pa v ewe yMEHblWUTb UCKaXEeHWs, Obisio
pewWwexo NOCTPOUTL YCUAINTESL NO MOCTO-
BOW cxeMe. Takon BapyaHT NO3BOSINA U3-
6aBUTbLCS OT Pa3AEnUTENLHOIO KOHAEHCA-
TOpa Ha BbIXOAE

Cxema npuemMHnka ¢ AByXrnonynepnoa-
HbIM [ETEKTOPOM, ABYMNOMIRPHBLIM MUTaHWN-
€M N MOCTOBBIM YCUSIMTENEM MOKa3aHa Ha
puc. 2. [oaoxuTensHbie NOMYBOSIHBI Bbi-
COKOHACTOTHOrO CUrHana NeTeKTUpytoTca
anonom VD1, crnaxmeaioTcs KOHOEHCAaTo-
pom C2 n punbTpyloTcs HU3KOHACTOTHBIM
ppoccenem L2 ¢ HakonuTeNbHBIM KOHOEH-
caropom C8, co3naeas NosOXWUTEsILHOE
HaNpsXeHWe MuTaHus. AHanoruyHbiM o6
pasom anementn VD2, L3, C3 n C9 co3pa-
10T OTPULLATEALHOE HANPXEHUE NUTAHUA.

CocraBHbiE 3MUTTEPHBIE MOBTOPUTENN
Ha TpasancTropax VT1, VI2n VT3, VT4 Bos-
6yxaaiTcs B npotneogase OT paskbix Ae-
TEKTOPOB, CO34aBasg NPOTUBOGMA3HLIN CUr-
Han 34 Ha BeIBOAAX NEpBuHHON O6MOTKW
corfacyiowero Tpascdopmaropa T1. Tak
Xe, KaK U B Npeablayllen KOHCTPYKLUKN
€ro onTUManbHbin KOAIDMOUUMEHRT TPaHC-
dopmMaumm okazancs okoso 30, HO 3a cyer
npotusodasHoro Bo3byxaeHns nepsuy-
HOM OOMOTKM MOCTOBBIM YCUSINTESIEM Bbi-
XO[AHAA MOLLUHOCTL nosydaercs 6onbilue
Hashauerve OCTanbHbiX 3NEeMEHTOB CXe-
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Mbl pUC. 2 Takoe Xe, Kak Ha puc. 1. Ocra-
I0TCA B CUNE N PEKOMEHAALMKN NO BLIGOPY
A[poccenen.

Hanaxvsanve NpuMeMHUKOB C NUTaHMEM
“ceobGoAHON” 3HEprven umeer psa OCo-
b6ernHocTen. B otanume or 06biuHOro, 3TOT
nNpyemMHYK He paboTaer, Noka He HACTPOEH
Ha MOLLIHYIO PaANOCTaHLIMIO, NMOCKOSIBKY HET
Hanpaxeuwns nutasms. Ho n nocne HacT-
POVKN OONXHO MNPOWTU Kakoe-TO BPEMS,
NOKa HE 33aPAOATCA HAKOMNUTENLHBIE KOH-
pexcaropbl (C5 — Ha pyc. 1 M C8, C9 — Ha
puc. 2). Bpems 3apsaa npaMo nponopumo-
HaNbHO WX EMKOCTH, NO3TOMY MPU NEPBLIX
3KcNepyMeHTax oHa He [oNXHa 66iTb 60.b-
won. Ho npu 3atoM B caiy4ae npogonxu-
TefbHBIX FPOMKUX 3BYKOB (OCcOBeHHO npwm
My3bLIKanbHBIX Naccaxax) Hanpsxesue Nu-
TaHUA W NPOAETEKTUPOBAHHOE HANPSHKEe-
Hue 34 3aMeTHO NAaNAINT n3-3a Bo3pacTalo-
LEro TOKa YCUAWUTEANS, HTO NPUBOLAUT K Or-
PaHUYEHUNIO ANMHAMUHECKOro Ananasoxa.
370 BOBCE HE MNPVBOOUT K KAKUM-TO OCO-
OblM HEXENATESNBHBIM NOCNEACTBUAM U Aa-
Xe yny4waer pasbopuneoCTb.

Korana xe npuwemHuk 6yner “caaH B no-
CTORHHYIO 3KCNNYaTaUMID”, EMKOCTb HaKO-
NUTESIbHbIX KOHOEHCATOPOB MOXHO YBEAIN-
YUTb A3XE A0 HECKOSIbKMX THICAY MUKPO-
dapaa, 3T0 yAyHLINT OUHAMUKY NPUEMHU-
Ka v No3eoNuT “oTpabaTeiBaTh” NMUKWU CUr-
Hana 34. B niobom cnyuae Bce KOHDEHCA-
TOPbLI NPUEMHUKa O0MXKHB MMETb Manyto
yTeuky (npoBepReTCR! OMMETPOM), HTOOLI
HE HarpyXarb Hall cnabeHbkvid 3UpHBIN
"NCTOMHUK NMUTAHUA" SINLLIHWM TOKOM.

Mop6op peanucTopoB CMEWEHUs B
NPUEeMHWKaxX MpPON3BOAUTCR C YHETOM
cregyowmx coobpaxenunn: yem 6onbiue
CONpPOTUBAEHWE, TEM MEHbLIE NOTPebnN-
€MbIW TOK (TOK NOKOR B NpPUEMHUKAxX —
puc. 1 1 2), TEM XyXe€ YCUAUTEsibHbLIE
CBOWCTBa TPAH3WUCTOPAa, HO BhIlWE Hanps-
xewne nuranua! KoMnpoMmce MOXHO
HAUTWN TOSIBKO OTBITHLIM TYTEM ONS A3H-
-HOW KOHKPDETHOW aHTEHHbI, MO MaKCu-
MasnbHOW FPOMKOCTU W KA4YECTBY 3BYKA.
B npuemuunkax no cxemam puc. 1 m 2 pe-
3UCTOPBI CMELLEHMR COoBCEM He 0bn3a-
TEABHO AO0AXHB 6bLITb OAWHAKOBLIMMW,
0cO6EHHO eCNY TPaH3UCTOPLI HE NoAGU-
panuce Mo Napam ¢ OANHAKOBBIM ycune-
HWEM MO TOKY ¥ Ha4anbHbiM TOKOM KON-
nexropa. Ncxoamtb Hapo w3 Toro, 4Tobw
NOCTORKHHOE HaNpPsXeHWe Ha aMuTTepax
(V3amMepReTcA BBICOKOOMHBIM BONBTMET-
pOM OTHOCUTENLHO 0bwero nposopa —
"3eMnn”) 66INO PaBHO MNOMOBUHE HaNpPs-
xesna nurasma (puc. 1) wvav Hynao
{puc. 2).

Hauartb 3kcnepuMenT snyqwe, sBoobuie
HE YCTaHaBANBAR PE3NCTOPOR, 3aTEM MMO-
npoboBaTb yCTaHOBUTL HOMUHASLI OT 2,7
po 1 MOm u, anwe pacnonaras "mouy-
HOW" AHTEHHOW, NEePEeXoauTb K COTHAM
kOM, NOCKOfIbKY HAMPRAXEHUE MNUTAHUR
npy 3TOM 3aMEeTHO "NOACAXWBAETCR".
Ecnn xe TpaH3aucTopbl KOMMNEeMeHTap-
HOW napbl UMEIT 60ABLIOIK HayasnbHbIN
TOK, YMEHBLINTG Er0 MOXHO, BKNIOYME pe-
ancrop mexay 6azamn nan naxe coegu-
HuB 6a3bl BMecTe, BLICBOOOAWE NPy 3TOM

OIH W3 Pa3AefUTENbHbIX KOHOEHCATO-
pos. Bxnioyars kakne-nnbo Tepmoctadbn-
AN3VPYIOLUINE PE3VCTOPBI U ANOAOBI, Kak
310 006bIMHO penaercs B NoAoOHbX Y34,
NPY HALWIMX MOLHOCTSAX B €ONHULBI MUIN-
AMBaTT 0coBOro cMbICAa Her.

B 3aknioveHve 3aMeTuMm, HTO Npu uc-
NBITAHWAX B 3aropoAHoM aome (33 kM Ha
I0r0-BOCTOK OT MOCKBLI) NpueMHUkun
obecneuvBany rpoMkOCTb, BMOsIHE O0-
CTaro4Hyl0 ANA 03BYyYMBaAHNA HEDOOABLLIOW
TUXOM koMHaTel. OcobenHo xopolve pe-
3yAbTaThl NOKa3an NMPUEMHUK NO Cxeme
puc. 2. AHTEHHOW CNYXWA "HAKOHHLIA
ayy” ANMHOW BCEro 0Koso 12 M, NpoTaHy-
TEIW U3 OKHa [0Ma Ha CoCefHEE AEPERO.
3asemneHvem cayxunu Tpybnl BOQO3a-
6opron ckeaxuun. Hactpaweancs npu-
emMHuk Ha "Pagwo Poccuwn” 873 «lu,
rPOMKO MPYHYMANCE TaKXe PaanoCcTaH-
uvwn "Papguo-1" wn "Mask”. 3syuanue
HEfL3R [AXE CPaBHUTL CO 3By4HaHWEM
OObi4HbIX MOPTATUBHBIX WM KAPMaHHbIX
“ppebeaxanok” — caywars nocrnegxuve
Bam Donbiue He 3axXO4ETCR
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n. MUXAHJIOB (RV3ACC),
KOMMEHTaTop
paguoKoMnaHuy

"lonoc Poccumn™

POCCUSA

MOCKBA. Tllepepayv BcemupHon
Pycckoi cnyx6u ‘fosioc Poccun” petpam-
cnvpytores Teneps ¢ 01.00 go 03.00 8 co-
craese nporpammbl “Euromix”. Beuwanwe
BefeTcs uyepes rnobansHyio Bewaresib-
Hyto cuctemy “World Radio Network” ¢ uc-
nonb3oBasveM cnyTHuka ceaaun “Hot Bird”
(13° B. A.). Ha yacrorte 10,850 Ffy anna-
parypa cnyTHvka paboTaer B aHanoOroBom
pexwvmMe, a Ha Hactore 12,476 'y — B um-
ppoeomM popmare. lNonapmusaumns curHa-
na B 06ONX CNy4asx ropuaoHTanbHan.

Mporpamma “Kny6 DX" Pycckon cayx-
611 “lonoc Poceun™ ¢ Havana anpens c. r.
perpascavpyeTcs (B8 3anvcu) B CToAvLE
Jlvtebl BunsHioce Hepes MeCTHYIO paguo-
cTanumio “Spiritus Movens” Ha uacroTe
99,3 MI'u, no cpegam — B 04.00, no ver-
gepram — B 13.00 v no nATHUUAM —
8 18.00.

KWUPOB. focrenepagvokomnanmg
“Barka” v "Pagwo Poccuun” noovepegko
paboralor 3peck Ha vacTtote 66,96 MMy,
rOCynapCTBEHHAA My3bikanoHas pagmo-
craHumn “Barka — Pervon” Bewaer Ha ya-
crote 66,47 MMy, nporpammbl paano-
cTasiumm “Mapums” 3By4ar Ha Yacrorax

Bpewmsa sciony — Becemuptoe (UTC)

73,97 v 101.4 MI'y; paguocranums “Pe-
naKkc-paavo” peTpaHcAnpyeT NPorpamMmbl
'Hawero Pagvo™ w3 Mocksm Ha dacTtore
71,84 Mffy; “Espona lNatoc” — Ha yacroTte
102,5 Ml'y; “Pycckoe Paano” — Ha vacro-
Tax 73,19 v 103,9 Ml'y; “3xo Mockewt” —
Ha Yacrore 72,44 Mly.

KOMCOMONbLCK-HA-AMYPE. B on-
anasoHe CpeaHnX BONH 3AECH CNbILLIHLI Ne-
penauv crasumi: “Mask” (Mockea) — Ha
yacrorax 549, 576, 603, 666 v 1548 Iy,
“KOHocTe — MoflogexHblil kaHan” — Ha ya-
crorax 1008, 1377 v 1575 «fu; "Pagvo
Pocevn” — Ha yactorax 873 v 972 «iu,
Mporpammbl TenepaanokomMnaknmn “Caxa-
AVH® YepeayloTCA C pPeTPaHCMpyEMbIMU
3 Mockebl nepepasamu “Pagno Poccyn”
Ha yacTtore 792 kf'u,. Paavwoctyaun “O'Ken”
Bewaer Ha qacrore 1476 'y, paguocTtaH-
uus “Espona [moc Bnagveoctok” — Ha
vacrore 1557 kf'y; “Pycckoe pagvo — Xa-
6aposck” — Ha vactore 1413 'y,

Mepepnaum pagpocTtarymm “Tuxmmn Oxean”
yAaeanocs npuxsmmars ¢ 18.00 oo 18.45 Ha
yactore 648 kf, nepenaqm BNaaMBOCTOKC-
KOW Tenepaamokomnasnm “flancHesocTod-
Has" CAbiWwHBI Ha HYacTtoTax 621 n 1152 kiy,
a pagvocTtasuum “Bocrok Pocoun” — Ha ya-
ctorax 1269 v 711 xfu (peTpaHcnauus u3
Xabaposcka — ¢ 20.00 go 11.00).

Mporpammbl MexayHapoaHoro paavo
Kopen Ha pyCCKOM R3blKe MOXHO MpuHW-
mars ¢ 11.00 go 12.00 na wacrore 1170 kly,
a MexxayHapogHoro pagvo Kuras — Ha ya
crorax 963 v 1323 Iy,

NCKOB. MectHan My3bikansHas pas-
BAleKarenbHO-uHpOpMaUMoHHas paauno-
cranums “Ceabmoe Hebo™ pabGoTaer B 3ToM
ropoae KpyraoCyTONHO Ha dactorax 67,58
n 107,1 Miu. Ee nepepain CbilHbI

B [ckoeckoi o6nactv n Ha rpanuvqalsen
C Hen Tepputopuun 3cTtonuun. E-mail:
<nebo7®@telecom. 7ellink.ru>.

CAHKT-NETEPBYPI. B adwvpe cesep-
HOWM cTonmubl pabGoTaloT cnegyowye pa-
ovocTasuuvm: “Paano Poccun” — Ha 4acto-
Tax 66,3 n 107,0 MlI'y; “Mask” — Ha 4acTo-
Te 67,45 MI'y; “Paagvwo Poccun — Hoctans-
»n" — Ha yacrore 68,24 n 1053 Miy;
“Xur” — Ha uacrorax 68,66 n 90,6 Mfu;
“fappapvka” — Ha yactorax 69,05 v 102,4
Mlu; Tenepaavokomnarug “lNMerepbypr” —
Ha 4acTore 69,47 MIy; “Bantuka™ n “Ceo-
600a" (Ha pyccKkOM A3blke) — Ha 4YacTore
71,24 Mly; “PeTtpo” (u3 Mocken) — Ha qac-
Tore 71,66 MI'y; “MopepH” — Ha YacTtorax
72,14 v 104,0 MI'uy; “Espona Mmoc” — Ha
yacrotax 72,68 n 100,5 MIy; kasan “Mesno-
oua” — Havactorax 73,1 n 91, 1 My, “Mak-
cuMyM” — Ha Yactorax 73,82 m 102,8 Miy,
“Heeckas Bonxa” — Ha vactote 90,1 My,
“3xo Merepbypra/3xo Mockebl” — Ha Hac-
rotre 91,5 MI'y; “neaoPaano” — Ha sacTto-
Te 101,4 MI'y; “POKC Cesepo-3anan” — Ha
yacrore 102,0 MI'y; “MonTte-Kapno” (6bis-
wan Mockoeckan “Knaccuka”) — Ha 4acto-
re 103,4 MI'y; “Pycckoe pagno” — Ha Hac-
rore 104,4 Mly, “Banruka” — Ha Hactore
104,8 MI'y; “Cesepran CTonmua™ — Ha Hac-
tote 1059 Mly; “Pekopa” — Ha wacrore
106,3 Mly; “Jleunsrpan” — wHa qacrore
107.4 My, “CynepPaano” — Ha yacrore
107,.8 Miy,

YNAH-YA33. MNepenaqm Byparckoro pe-
CNyBANKAHCKOro paguo Oblfivn NMPUHATBLI
B 23.05 B pexvme USB Ha uacTtote
4795 Iy,

AKYTURA. Pecnybnukanckas papmo-
craHums "Mwukc-MacTep” npussita Ha yac-
Tore 4940 ki,
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PAQWO N2 7, 2000

3APYBEXHbIE CTPAHbI

APMEHMWS. lNepepayun pagmoctasumm
“"Tonoc ApMeHun™ Ha apMAHCKOM R3biKe
npurnaTbl 8 02.00 Ha yacrore 234 k.

KA3AXCTAH. Kaparanga. lNepena4v
Kasaxckoro paamo TpasHCAVpYIOTCR 3AeCh
Ha vacrore 67,36 Miu, a paguocTasuum
“Mask” na Mockebl — Ha sacrore 69,0 ML,
B Temupray 80300HOBNEHa peTpaHCnsumaA
nepegjad paguoctasuwm “Pagno Poccvu-
Hocranexw' Ha vactore 70,58 Miu,.

YKPAUHA. [nenponerposck. lNocne
TPEXMECRHHOI0 NepepbiBa 30€Ck HA 4ac-
toTe 873 kl'y BHOBbL 3apaborana paavo-
cranums “Hoeoe Pagmo”. Weano-®pak-
koBckoe obnacrtHoe pagwo Bewgaer
¢ 08.00 oo 08.30 Ha yacrore 1584 kfu.

ABCTPANUA. lepenaun “Pagmno As-
CTpanumu” Ha aHIFIMACKOM R3bIKE XOPOLUO
cnbiwkb B EBpone ¢ 11.30 go 11.57 Ha ya-
crorte 21820 «i'u. C ynosnersopUTENLHON
CABILMMOCTHIO MX MOXHO NPUHUMATE OKO-
no 14.00 v sa vacrore 9475 kfu,

BPA3UJIUA. B adupe aton crpanbi
BHOBb Noseunacbk paauvoctasums “Radio
Brazil Central". Ee nepenaiv 6binv NpuHa-
Tt B EBpONne ¢ 21.48 no 21.56 Ha vacrore
4885 «kfu v 8 01.17 — Ha w4acroTe
11815 kfu. Cnabwe curnans (2 6anna) pa-
anoctanHummn  “Bandeirantes” ypasanocCs
npuHarb ¢ 23.00 ao 01.00 wa vacrorte
11925 kf'u. 31 6pasnnbCKUe CTasuvKy BEAW
CEOM Nnepenayy Ha NOPTYranbCkOM A3bIKE.

BENUKOBPUTAHUSA. [pobhuie ne-
penayv paguocrtasummn “African Beacon”
("Appukarckun Mask”) npuHaTbl B Mock-
Be Ha yacrore 9675 k. C 18.00 no 22.00
nepenasancs NO3bIBHOW CUrHAs CTaHLUW
6e3 obbasnesnn. Ctanumn NPUBETCTBYET
panoptss O NpueMe ee nepegaqy no
E-mail:<reception@worldbeacon.net>.

BbETHAM. Pagvocranums “Son La”
(MecTHOE BelllaHue Ha BbETHAMCKOM R3bi-
ke) npuunaTta ¢ 12.00 go 14.00 Ha vacrore
4796 klMy,

FABOH. [llepepaun papmvocTasumm
"Africa NO.1" Ha (pasLy3CKOM R3bIKE OT-
Meyesbl nocne 18.00 Ha wacrtote
15475 «f'uy. O6L1an OLEeHKa YPOBHA CUMHA-
na — 3 6anna.

WHOMUA. Bceunpuwinckoe pagmo w3
Hbio-Jenu Bewlaer Ha PYCCKOM R3biKe
c 16.15 pgo 17.15 na yactore 15140 kf'u,

KOHI0. Paanoctanuma “Radio Canal
Liberte” npunata ¢ 21.35 0o 22.15 ka vac-
Tote 15725 «l'y, (USB).

KOCTA-PUKA. [lporpamma pagvo-
cranumm “University Network” Ha anrnnmn-
CKOM A3bike NpuxnaTa 8 04.20 Ha yacrote
5030 kfu. MapannenbHbie 4aCTOThl CTaH-
umu — 5755, 5935, 6090 1 6150 kfu. Me-
pepayn paamoctaHumu “Universidad de
Costa Rica, San Jose" MmoxHO 6bino npu-
numarb ¢ 04.45 po 05.05 Ha 4qacrote
6105 klu.

Pagunoctanums “MexayHapopanoe
Pagno 3a Mwp” (“"Radio For Peace
International”) npuuata B8 Espone
8 04.59 Ha vacTtoTte 6970 kfu. YposeHs
curuana — 4 6anna. Crasuyus paboraer
¢ 03.00 0o 08.00 (8 6yoHn) n ¢ 03.00 oo
12.00 (N0 BLIXOAHLIM OHAM) HA YacToTe
6970 klu. C 12.00 npo 04.00 sewanue
sepercs Ha vyactore 25930 kl'y, (B pexu-
me USB) n ¢ 16.00 o 04.00 — Ha qacro-
Te 15049 xl'u.

NUBEPURA. Pagnocrasuma “ELWA” ns
Moxposun sewaer ¢ 06.00 no 08.30

n ¢ 17.30 po 22.00 Ha 1acrore 4760 «i'y,
yepes nepearivk MoLHOCTHIO T kBT. 31n
nepenauv ypaerca npybsumarb u 8 Espo-
ne. Agpec ans panopTtoe o npueme: Radio
ELWA, c/o SIM Liberia, 08 BP 886, Abidjan
08, Cote d’Ilvoire, West Africa.

MAJIU. Pagno Manu Ha ¢hpaHuy3ckoMm
A3bIKE fIyYLe BCEro caniwHo nocne 23.00
Ha YacTtote 4835 «l'u.

NAKMUCTAH. Paavo lNakvctas npogon-
XaeT Belarbh Ha PyCcCKOM f3blke ¢ 15.15
0o 15.45 na vacrorax 7375 v 9390 kT'u.

CNOBAKUSA. Mexaysapogroe Pagvo
CnoBakun BewWlaeT Ha PYCCKOM R3blKe
c 13.00 go 13.30 Ha Hactorax 9440, 11990
n13715«ly; ¢ 15.00 po 15.30 — Ha 4yacTo-
tax 5920, 7345 w 9535 «l'y; ¢ 17.30 oo
18.00 — Ha wuactotax 5920, 7345
v 9485 «l'u,.

CLUA, Ansacka, Ankop-lNount. Paawo-
ctanuma “KNLS” (“Hosas XXusHb") B TEeky-
ULEM Ce30HE BEelLaeT Ha PYCCKOM R3blke
8 09.00 v 8 11.00 Ha 4acTote 9615 «fL,
ne 17.00 — na yacrore 11780 klu.

OUNUNNUHDLI. Papuocrasuuna
“Veritas Asia” no 29 okrabps 2000 r. 6yner
BEWAaTh Ha pPyccKoM s3wike ¢ 02.30 oo
03.25 na uacrore 11805 kl'y v ¢ 14.30 no
15.25 — na vacrore 9660 ki,

OUHNAHAURA, Xenbcunkm. Pagwoc-
Tanuva “lOnencpaano” paboraer Ha pyc-
ckoM n3uike B 01.30 Ha vacTtoTe 6120 kly;
B 02.30 — Ha vacrore 558 kl'u; 8 05.15 —
Ha YyacTorax 558 v 9655 «kl'u; 8 08.30 — Ha
vacrorax 17615121670 kf'y; 8 13.05 — Ha
vacrore 6180 kl'y; B 16.05 — Ha vacrore
9695 kfu, 8 20.05 — Ha vacrorax 558
n6190 kly,.

YUNN. lMepenaun pagvoctasumu “La
Voz Cristiana” Ha MCNaHCKOM S3bIKe NPUHA-
i ¢ 02.21 go 02.28 wa vacrore 6070 ki,
BewaHwve paamoctasumm “Esperanza” (To-
XE HA WCMAHCKOM $3blke) ObII0 NPUHATO
¢ 02.07 po 02.20 Ha vacrore 6090 kI,

ANOHWUSA. Pagvo Anonua paboraer Ha
pycckom s3blke: ¢ 03.30 po 04.00 — Ha ya-
crore 15570 kfi'y; ¢ 04.30 oo 05.00 — Ha
vactore 15355 ki'y; ¢ 06.00 po 06.30 — Ha
yacrorax 11715 n 11760 «I'y; ¢ 08.00 oo
08.30 — Ha wyacrotax 6145 v 6165 «iu,
¢ 11.30 o 12.00 — vayacrore 11710kl y;
¢ 13.00 po 13.30 — Ha 4actore 6190 kl'y;
¢ 18.40 po 19.00 — Ha yacrore 12000 kl'y;
c 19.00 po 19.20 — Ha yacTote 5955 kiU,

Xopowero npuema u 73!

B xyphane “Pagvo” 3a npownbiv rog,
bbina onybnuvkosana crares "B rocrsx
y “Oxa Mocksebl” (cMm. “Paguwo”, 1999,
Ne 12, c. 23). B Hewn npuBegesb 4acTo-
Thi, HA KOTOPHIX 3Ta pagmocTtanuus pabo-
Taer 8 Hawewn cronvue. CrtaTbn BLI3Bana
XUBOW MHTEPEC YUTATEfNIEN, U MHOTWE N3
HUX XOTenwn Obl y3HaTb, HA KaKuX 4acTo-
Tax oHa BeJeT Beuwjasue B Apyrux ropo=
pax Poccun. BoinoaHseM wnx npocuby
n coobuiaemM ceegerus o pabote pagwo-
cTasuumn “3xo MockBbI” B ApYrvwx perno-
Hax Halew cTpaHbl NO COCTORKUI0 Ha 18
anpens 2000 r. (cMm. Tabnuyy).

Kpome Toro, nepegaqmn pagvocrasuvv
“3xo Mocken!" 3Byyar 8 admpe ropoaa byw-
kek (Kblproiactas) wa ysactore 101,0 Miy
n Cuatn v Yvkaro (CLUA) Ha YacToTax
99,9 MMy v 1330 'y, COOTBETCTBEHHO

fopon Yacrora
Bonrorpan 104,0 My,
Boponexckan obn.:
Boponex 71,39 My
BoGpos 73,76 My
Boryuap 73,58 MIy,
Bopucornebck 73.43 MlNy
BnanusocTok 1296 k'Y
Wxesck, YaMypTus 105,3 My,
WpkyTck 69,5 MIny
Kemeposckas obn.:
Kemeposo 100,3 MINy
Hosoky3Heuk 101,5 My,
Kupos 72,44 My,
Kpacnopap 68.15 1 103.2 My,
KpacHoapck 1395 kly 1 69,68 My,
Kypranckas o6n.:
Kypran 70,431 101,5MIy
LWagpuHck 73.1 Mlum 101,3 My
Monueropcx
Mypmarckoit obn. 102,9 My,
Hosocubupck 107.7 My,
Huxnuit Hosropon, 106,9 Miy,
Omck 70,55 My,
OpeHbyprckas obn.:
OpeHbypr 69,26 MINy,
Hosorpouuk, Opek | 103,7 My
Pocros-Ha-flony 69.44 v 100,7 My
PazaHb 100,7 MIy,
Camapa 68,511 102,9 My
Caparos, DHrennc 105,8 My,
Cseppuiosckasi obn.:
Exarepunbypr 100,4 My,
HuxHuia Tarun 100,6 My
Cepos 67,94 My,
Camkr-MNevepbypr 91,5 MIy,
Craspononb 105,1 My,
Tavapcran:
Kazanb 106,3 My,
HabepexHuie Yentbi | 106,0 MIy,
Tomck 70,91 My
Tyna 105.3 My
TIOMEHb 72,44 My
Ynau-Yn3, Bypsatua 102,8 MIy,
Yceypuitck
NpyMopckoro kpas 1503 'y,
Yda, Bawkopryoctan 67,46 My
XanTbi-MaHcwiAckui
aBTOHOMHbII OKPYr:
Xante-Maucuitck  |67,64 My,
Koransim 72,92 My,
JiaHTopckwi nirT 72,44 My
HuxnesapTosck 73,94 My
Hairavb 69.89 My,
PagyxHoin 66.35 MIy,
CypryT 101,3 My,
Ypair 68,0 My,
Yeboxcapwl, Yysawusa | 1020 MIy,
Henaburck 70,70 My,
Amano-Heneuxwit
2BTOHOMMBIA OKPYT
My6xuHCKMi 104,7 My,
Hanbim 101,9 MIly,
Hoswid Ypenroit 102,3 My,
Honbpbek 102,0 My

BewaHnve BO BCEX NEpEYNCIEHHBIX MO-
ponax BeAeTCS HEPEes CEeTb CNYTHUKOB, Na-
paMeTpbl KOTOPbIX, @ TaKXE TEXHWUYECKUE
XapakTeEPUCTUKN NPUEMHONW annaparypsbl
MOXHO y3HaTb Ha CauTe no appecy
http://www.echo.msk.ru/detailed
satellites/.

31tu cBefeHmn npegcraBneHbl pe-
Aaxkymm XypHana “Paguo” texmuyec-
K¥iM AMPEKTOPOM paguocTaHymn “Ixo
Mocksb:” C. Komaposbim (UASALW,
www.radiostation.ru).




YCTPOUCTBA

HA MUKPOKOHTPOJIJIEPAX 28

A. OJIbXOBCKWH, C. LLIETJIOB, A. MATEBOCOB,

K. YEPHSIBCKWUH, r. Mockea

3asepuwias ywkn crarev M. Maguirterina "N3yvaemM MUKPOKOHT-
ponnepbi Z8” (cm. "Pagno”, 1999, Ne 7—12 1 2000, Ne 1), mbt obe-
LWany YNTaTenam paccKkasarb B XYPHANEe O HECJIOXHbIX KOHCTPYKLN-
fAx Ha 6ase 3Tux npnbopos. B nybnukyemMod 3[4€Cb CTarbe onucad
PAA Takux YCTPOWCTB, pa3paboTaHHbIX Cneymnanuncramy Oupmsi
"Inhn". B ee nepaow 4yacTyu peyns waeT o AByX MHOropyHxyWOHab-
HbIX NEePeKMoYaTenIaxX rMpPAAHE ¥ NYCKO3AaLWNWTHOM YyCTPOHCTBE 4N
ranoreHHsIx namn, B ABYyX NOCACAYIOWYMNX — O PErYAATOPE MOLYHOCTH
(Tax Ha3bIBaEMOM “TEMHHUTENIE ') N NPOrpaMmMarope NonynasiPHbIX Un-
Pposbix TepmMomeTpoB-Ttepmocraros DS1821 dJwupmer Dallas
Semiconductors. HanomyHaem, 4ToO onnucaHue nporpammMmaropa gnas
“npownsxkn” NN3Y mukpokonTponnepos Z8B6EV2 n ZB6EOV4, na xoro-
PbiIX BLINO/IHEHb! 3TH yCTPONWCTBaA, onybnuxkoBaHo B "Pagno " Ne 4u 5

3a Texywnn roq.

Mo MHEeHWIO aBTOPOB, yHUBEPCAsLHLIE
mukpokosTponnepbl (MK) cemeiictea 28
dupmbi Zilog Hanbonee ynobHel Npy co-
303HUY Pa3fAnYHBIX OBUTENBCKMX KOHCT-
pykumii, Tpebytowmx Ang ceoen peanvsa-
LMN BCTPOEHHOTO LMGPOBOro asToMara.
Takon noaxonp 3Ha4YUTENLHO ynpoljaer
npoekTupyemuin npmnbop. B kauvecrtee
npuMepa npeanaraeM OrfUCaHWe He-
CKOfIbKUX [OBOfILHO MPOCTbIX YCTPOWCTE,
BBINONHEHHBIX Ha 6a3e MK 3710ro cemen-
crea.

KOHTPONNEPDI
NEPEKMIONEHUA TMPNAHA

Opvk 13 Hanbonee AIBUMBIX 1 OXUAA-
eMbIX NPas3fiHvKoB B HaWlen cTpaHe, Ko-
HewHo, Hoewih ron. A kakow HoBwid rog
6e3 enkn wav NpasaHNYHON CBETOBON UN-
momukauvmn! OgHako gelesble CBETOOMU-
HaMWYEeCKUE YCTPOWCTBA, MNOCTABIREMLIE
H2 POCCUACKKIA PbIHOK B HOALLUUX KOAN-
4eCcTBax U3 CTPaH I0ro-BOCTOMHON A3un,
HE PacCYMTaHbl HA NEPEKIIIOHEHNE [0-
BONBHO MOLLHBLIX HAFPY30K U HE OTAINHAIOT-
€S BBICOKOW HaZeXHOCTbIO U pasHoobpa-
aneM peanuayembix adpdekToB. A Kak
ObITh, €CAN Bl XOTUTE 3aCTaBUTL NEPENU-
BaTLCH CODCTBEHHOPYHHO U3rOTOBNEHHYIO
TMPNAKAY, COCTABSIEHHYID U3 ODOBIYHbIX
NaMmn HakanuBaHuA, UK QOCTYNHOIO ce-
rofHa NOBCEMECTHO CBETOBOrO LUHYpa
“Mopanant”? B nogobHbix cay4anx Bam
NOMOXET KOHTponsnep rvpnsHg "Kpocc”,
cnocobHbI Nepexyars OTHOCUTEABHO
MOLHBLIE CBETOBBLIE HArPY3KU B COOTBET-
cTevm ¢ "npownteiMn” B8 MN3Y ero MK an-
ropuTMamu. Huxe OnuchiBalOTCA [ABe
pasHoBuaHocTu npubopa: "Kpocc-uen-
avHr”, NpegHa3sHayeHHbln Qg peanuia-
LMK 2AropuTMOB, CBR33HHBIX C NPEPLIBA-
HWEM CBE4YeHWs Harpysok, v "Kpocc-xa-
MEfNEOoH”, KOTOPbIN, KPOME 3TOro, MoXeT
paboratet B pexumax niasHOro u3MeHe-
HUS APKOCTU CBEYEHUS flaMnn.

OCHOBHBIE TEXHUYECKUE XapaKTepuc-
TUKW YCTPOWCTBA: HANPAXEHWE MUTAHUR
— 220 B * 20 %, 41CAO ANHUKA — 2, TOK
Harpy3kn Kaxaoro kasama — Ao
0,7 A (150 BT), notpebnseMbii TOK — He
6onee 40 MA; nHTEpBan TEMNEPATYP OK-
pyxatowen cpeabl — ot 0 ao +60 °C

MpuyHuMnwanbHan cxema Npubopa u3o-
6paxexa Ha pue. 1. Ero ocHoBa — MUk~
pokoHTposinep ZB6EQ208PSC (DD1)
Ins 3anycka BHyTpEHHEro reseparopa
nenonbayercs nnbo ysen Al, cocroswuin
n3 KBapuesoro pesoxHaropa ZQ1 v KoH-
pexcaropos C5, C6 emkocTtbio 22...33 nd
("Kpoce-xameneoH™), nubo yzen A2 ¢ yka-
32HHHIMW H2 CXEME HOMUHANAMK 3NEMEH-
708 ("Kpocc-uensunr”). B ckobkax Ha cxe-
Max y3/10B 30ECh U flanee NpUeeaeHbl No-
3uuuoHHbie 0603HaYeHNA 3A1EMEHTOB NO
AokymeHTaummn pypmb "Ik,

MuTaerca yctponcteo oT BecrpaHc-
$HOPMATOPHOIO UCTONYHUKA C BbIXOAHBIM
Hanpsxesmnem +5 B. OH cocTouT u3s aByX
racsiumx kongexcaropos (C1 v C1'), avo-
noe VD1 vn VD2, crabunurposa VD3 ¢ Ha-
npaxeHveM ctabunmzaummn 5,1 B u punbr-
pytrouiero okcuaHoro kongexcaropa C2.
Peanctopul R1 1 R2 ymMeHbwalor sBeponT-
HOCTb C608 MMKDOKOHTPONNEPA, YCTPaKAR
HEXENATENLHBIE RBNEHURA, BO3HWUKAOLME
NPu BKNIOYEHUN NUTAHUA.

Ona koMMmyTauuu rvpasH, (Ha cxeme
OHW YCAIOBHO MNOKA3aHbl KAaK OfMHOYHbIE
namne Hakanueasus EL1 v EL2) npumene

OTE4YECTBEHHLIX 8HANOrOB HE CYLIECTBYET,
a u3 Bcex 3apybextbix npubopos nNonob-
HOro knacca Hanbosnee QOCTYNHBL UMEHHO
atu unapnenus. OCcOBEHHOCTL HA3BAHHBIX
CYMUCTOPOB 3aKMIOHAETCR B TOM, Y4TO ANK
NEPEKNIOYEHNA UM O0CTATOMHO TOKA Y-
paBnesun (NONOXUTESILHON TMOARPHOCTK)
10...20 mA.

Yepes peauctopsl R3 n R4 nonaercs
HanpsxexHwe +5 B Ha ynpaBnsiowme BLIBO-
Abl MuKkpocxembl DD 1, ckonpurypmposas-
HbIE MPOrPAMMHO KaK BBIXOAbI C OTKPBLITHIM
crokoM. [1nA ysenvudexsns Toka ynpasne-
HuR cumuctopammn 1VS1 n 2VS1 cocepntive
CVHXPOHHO TNEPEK/IOHAIOWMECA BLIXOAb!
nopra P2 o6venvHerb. 3HaveHve Toka
HArpy30K, yKa3aHHOE B TEXHWYECKWX Xa-
PAKTEPUCTUKAX ONUCLIBREMOrO YCTPOMCT-
Ba, obecneumBaerca Npu 3kcnayaraumm
cumncTopoB 6e3 kakmx-nnbo oxnaaure-
nen. NpumerrB TENNOOTBOALI C COOTBET-
CTBYIOLEM MAOLLEALI0 OXNaxaatoLen no-
BEPXHOCTY, 3HAYEHUE 3TOrO TOKA MOXHO
yBenuunTs 2o 3 A.

Ha sbiBOALI Nopros P2.2 v P2.1 vanps-
xeHwe +5 B nopaerca vepes pesncTopb:
R5 n R6.

BaxHbI 3neMeHT KOHTPosNepa — y3esn
3HEProHE3aBUCVMON MNaMATH, BLiNOSIHEH-
Hbil H2 MuKpocxeme EPROM 93C46 (DS1),
BbINYCKREMOIN MHOXECTBOM PasfintHbIX
dbupM-nponssoauTenen. ABTopel npepna-
raloT UCNOosb30BaTh MUKPOcxemy 93C46CB
¢duvpmbl ST (Thompson). Oxa copepxur
BCTPOEHHLIN MEXAHW3M 3aLuuThl OT c6oeB
4YTO BAXHO MNPV pa3MeLLeHun NopoBHOro
KOMIMOHEHTA B HenocpeacTeexsHon 6nmsoc-
TH OT MOLLHBLIX CUNOBLIX LENE.

MNpwn cbopke koxTponnepa "Kpocc-xa-
MeneoH” HeobxoauMO NPUMEHUTHL Lient
CcuHXporn3saumm pabots DD1 ¢ Bpemsyac-
TOTHBIMW  XapakTepPUCTUKAMW  CEeTw.
ns aToro ucnons3yiot peavnctop R7 n aa-
wuTHble puoabl VD4 un VDS, Ecav xe Bl
cobupaere npubop “"Kpocc-uenaunr”
TO ANK YBENMYHEHWA EI0 NOMEXOYCTONYMN-
Boctn BMecTto VDS cnepyer ycraHoBuTb
nepembitiky, “3a3eMNMB” TEM CaMbiM BhI-
Bon 8 DD1 (pwop VD4 w peauctop R7
B 3TOM CNy4ae UCKNIoHAIOT).

B 3aBMCUMOCTHM OT XENAHUA PAAVOSIO
6urenn 8 MM3Y mukpokoHTponnepa DD1

Hbl  cumucTopws BT136-600E (1VS1  "sawwmsaot” nporpammy nan6o npubopa
n 1VS2) ¢pupmnl Philips. K coxanennio, ux  "Kpocc-4en3vir” (ee xofbl npveepnexs:
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8 Tabn. 1), am6o npubopa "Kpocc-xame-
neox” (Tabn. 2). B nocnegxem cny4ae ue-
MM CUHXPOHU3ALMY U TAKTUPOBAHUR MUK-
POKOHTpONNEpPa HEOOXOAMMO BbINONHUTH
KaK yKa3aHO Bbille

B kavectee C1 v C1° nopoiayT ToNeko
koHpercaropbl K73-17 ¢ HoMMHanshbiM Ha-
npsxenneM He mMexee 250 B. Jonyctumo
NnpUMEHEHWE KOHOEHCATOPOB € MOBBIMU
HOMWHaNaMKY, CYMMapHaR EMKOCTb KOTO-
pbix coctasnser 1,2...1,4 mk®. B sunpsmu-
Tene (VD1 n VD2) ucnonbayior nobbie gyo-
Abl C AOMYCTUMBIM MPAMBIM TOKOM HE Me-
Hee 0,5 A n 0BparHbiM HaNPAXEHWEM He
menee 400 B (Hanpumep, KO2261—
KO226E, 2[236A, 2[12366). HomuHanwHoe
Hanpaxenune peanctopos R1, R2 — He me-
Hee 250 B, pacceveaeman MOLLHOCTE — HE
menxee 0,5 Bt (3tum Tpe6osalnaM orBeya-
10T peanctopsl MJTT-0,5).

Bce peranu npubopa cMOHTUPOBaHbE HA
ABYCTOPOHHEW MeYaTHOW nfate, ymeLuato-
ULEMCR B KOPMNyCe ceTesoro aganrepa (asro-
Pbl UCNONB3YIOT KOPMYC, B KOTOPOM HOBIO-
POOCKMIM paano3asog, "TpaHCeUT  BHINyCKa-
et 6nokm nurakns U3MN n U3H). Pazbemom
X1 cnyxuT ceTeBan BANKa Kopnyca, coeamn
HEHHAR C MNAATON KOPOTKMMW MPOBOAAMM
ceuenveM 0,35...0,5 MM°. poBoaa Takoro
e CeveHVn, UAOYLUME K Harpy3Ke, MOXHO fin-
60 NPYNanTb K COOTBETCTBYIOLLUM KOHTaKT-
HbIM MMoWAaaKaM nnartel, Mbo 3akpenuTs
BMHTaMW BMNAsHHOTO 8 HEE CTaHAAPTHOro
TpexKNeMMHOro 6noka (X2) pupmbl DINKLE
v AMP. Ksonku SB1 n SB2 (mvkponepe-
knmosarenu FKX-065-9-5 3apybexHoro npo-
W3BOACTBA) PA3MELLEHBI HA CTOPOHE NAATH!
NPOTUBOMNONOXHOW AETANAM (WX LUTOKW Bbi-
BEAEHbI HA 330HIOK0 CTEHKY KOPIyCa).

Pazymeercs, KOHCTPYKLMS KOHTPOfife
pa moxet 6ubiTh 1 nHon. OgHako 8 NOGom
cny4ae oHa AOMKHA UCKMIOHATE BO3MOX-
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HOCTb KQCaHWA 35IEMEHTOB YCTPOWCTRA, TaK
KaK OHW HAXOAATCR NOL BHICOKMM HANPRXe-
HUEM.

Ynpagnerve koHTponnepoM "Kpocc™ He-
CIOXHO. ANrOpUTM NEPEKNIOHEHUR BEIBVpa-
10T NOCNEAOBATENBHBIM HAXATUEM KHOMKW
SB2 no konbuy (Anroputm 1, Anroputm 2,

, Anroputm 6, Anroputm 1 n 1. a.). MNMepe-
XO[ OT OAQHOIr0 anNropuTMa K ApPYromy Co-
NPOBOXAAETCA CEKYHOHLIM TaLUEHUEM
namn o6omx kaHanos

Mpwbop "Kpocc-yenavnr” nmeer cneay-
I0LLME anropUTMbl NEPEKIIINHEHNS

Anroput™m 1 KpPOCC-NEpPEKIOHEHNE
sBnape (A;B;AvT a.);

ANroputM 2 — KpPOCC-NEPEKNIOHERNE
B Nape + asa obwux 3axuvraqus (A; B; AB,
AB; B; A; AB; AB;AnT n);

Anroputm 3 — cueTunk (0; A; B; AB; 0; B;
A AB.0:AunT.n)

Anroputm 4 — Hakonnesne + AeHakomn-
nenve B nape (0; A; AB; B; 0; B; AB; A; 0; A
nT o)

Anroputm 5 — mepuanve (AB; A; AB; B;
AB:AvT a.);

Anroputm 6 — komrnekc "®aHTasus’
10 pas AnroputMm 3 + 10 pas Anroputm 4 +
20 pas Anroput™ 1 + 10 pa3 AnroputM 5,
3necb v panee "0" — 0b6a kaHana BbIKNOYE-
Hbl, "A" — BloHeH kanan 1, "B” — exunioqeH
kaxan 2, "AB" — 0gHOBpPEMEHHO BK/IIOHEHBI
oba kaHana, ”;” — rpasvua ¢ass Nnepexo-
HeHus.

CkopocTs paborsi kosTponnepa "Kpoce-
HeM3WHI™ ONpPeaesifNeTcs ANUTENILHOCTLIO
paboyero Takra anropuTMa NepexksIHEHNN.
Ee 3MeHRAI0T NoCceaoBaTeslbHbLIM HaXaTW-
eMm kHonku SB1 B npepenax 0,2...2 ¢ (10
rpagaumn ¢ warom 0,2 c). Mocne poctuxe-
HUR MUWHMManbHON CKOPOCTU (ANvTENb-
HOCTb TakTa — 2 C) OCYWECTBNKETCS Nepe-
X0A4 K Makcumanston (0,2 c).

01 1B 2C 00 AC C3 0100 CB AF 8C 08
FO FC 40 6C OF 8C 0110 B0 02 BA FO
A0 1C 08 BO ED 5C 0120 42 07 6B 06
80 D6 01 15 7C 10 0130 80 OA 3A OA
10 B8 7A F2 0C 02 0140 BF C8 30 CB
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C2 4E A0 EE 76 E4 01D0 30 CO 30 CO
20 06 7B 02 BO 20 01E0 CO 00 30 00
11 44 EB7 12 EB6 13 01F0 CO 00 30 00
01 BE BO E2 31 FO 0100 18 8B EB A6
2C 64 3C 07 1cC 08 0110 21 A6 22 OA
80 E8 EB FB BO ED 0120 AF SC 08 56
04 0C 06 48 E2 RO 0130 02 5A FO AF
21 56 21 OF FO RS 0140 02 4C 40 D6
03 02 6B FA 5F 76 0150 21 48 20 8B
AC FF 98 BA 4C 2F 0160 59 00 09 56
31 00 8C 01 BO FA 0170 9C 5B 22 9A
E5 12 EB 03 D6 01 0180 06 A8 B4 8B
EB 03 D6 01 19 42 0190 6B 08 AC S8
CO B4 06 R4 21 21 01A0 EC 64 BA 16
20 B6 ED 02 7E 42 01BO E4 58 7B 04
02 BO E9 48 22 4E 01C0 10 08 E8 76
68 20 A2 68 EB 0D 01D0 05 98 ER 56
18 8B 94 88 E6 EC 01E0 25 08 08 2S
01 6B F7 6A F5 49 01F0 02 28 EO 31

AnroputMbl nepexnioyersma npubopa
Kpocc-xameneon” 6onee cnoxtbi

Anroputm 1 — “nepenveasve” B NpoTH
Bodaze (MakCUMyM SpPKOCTU CBEYEHUR
famn B OHOM KaHane COBMafaeT C MUKHU-
MYMOM AIPKOCTW B APYTOM);

AnroputMm 2 — "nepenveaxHme” Hakonse
HWEM W JEHAKONSIEHVEM C PEBEPCOM KaHa-
F10B (APKOCTb CBEHEHWA SIaMIn BO BTOPOM Ka-
HaNe HAYWHAET HAPACTaTb MNOCNE AOCTUXE
HUR MakCUMyMa SIpKOCTU B NEPBOM, a yOuI-
BaHWe SPKOCTU BO BTOPOM — NOCTE foCTU-
XEHUR MMHUMYMa SIPKOCTU B NEPBOM)

Anroputm 3 KPOCC-TNEPEKNIoHEHVE
Bnape (A, B;Avt 0.);

Anropurtm 4 — HakonneHwe,/aeHakonne-
nve (0; A AB; B; 0;AnTt 0.).

Ckopocte  paboTel  KOHTpOfsepa
"Kpocc-xamesneoH™ B pexumax "nepenvea-
HUS" ONpPeaenaeTc ANUTENBHOCTBIO LUKNa
VM3MEHEHWA RPKOCTU CBEYEHNR OT MUHUMY-
Ma o MakcuMmyma. [peaycMoTpeHo pery-
NUPOBAHWE DSMTENLHOCTU (HAXATMEM TOW
e kHonkm SB1) ot 1,6 o 8 ¢ (nars rpaga-
umin ¢ warom 1,6 c). lNocne pocrnxervs
MMHUMAaNLHOM CKOPOCTU (AMTENBHOCTL
uvkna 8 ¢) ocyuiecTenRercs nepexon
K MakcuMansHom (anurensHocts — 1,6 ¢).
B pexumax nepexnioieHna CcKOpoCTb pa-
60THI perynvpyercs B T1ex Xe npenenax,
410 1 B "Kpocc-uenauHre”

Mpy akcnayataummn oboux BapuaHToB
npubopa pexoMeHRYyeTCs cHayana yCraHo-
BUTbH MAKCUMaNBHYIO CKOPOCTb NEpexioye-
HWA, 3aTEM BLIBPaTL NOHPaBUBLLMIACS anro-
pUTM W TOMbKO TOCNEe 3TOr0 YCTaHOBUTb
Tpebyemylo ckopocTb oTpaboTku BbiOpaH-
HOro anropuTMa

Bnaropaps y3ny 3seprosesaBucuMoi
namaTn, KoHTPonsepnl "Kpocc” nocne or-
K/NOHEHUK OT CETU 3aNOMUHAIOT MocneaHUN
BbIOPaHHBIN pexum paboTbl
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NYCKO3ALWWTHOE YCTPOUCTBO
ANA rANOrEHHbLIX NIAMN

B nocnegree spemst pns OCBELUEHUS
[A4HBIX Y4ACTKOB U MHAWBUAYANbHLIX 3Aro-
POAHBIX AOMOB BCE HALLE UCMOfBb3YIOT rano-
rEHHbIE NPOXEKTOPH! U CBETUNBHWKWN. OpHa-
KO B HALIEM KNMMaTe CpoK CiyxObl siamn
B8 3aTuX Npubopax Hesenuk. CBA3AHO 3710,
npexne Bcero, ¢ 6pOCKOM NYCKOBOIO TOKA,
Pa3pywalouero xosoaHyl0 HUTE Hakana
AaMrbl NPy ee BKIIDHEHUW. INA yCTpasesns
aroro 6pocka paspaboraHo Tak HasbiBae-
MOE€ nycko3aluTHoe ycrponcTeo (1Y), ko-
TOpOe obecneumBaeT MNIaBHOE BKMIOHYEHVE
MoBbiX NAMN HAKAMBAHWA, B TOM YUCHE ra-
fnoreHHblx. Kpome toro, npubop cnocobex
MfI3aBHO BbIKMIOYATL HAMPY3Ky M TIOHWXATH
HanpshkeHue Ha Hel npumepHo Ha 10 % or
HOMWHANBHOIO HANPRAXEHUR CETH, YTO yBe-
FAIMNUBAET PECYPC Namn npy NoAKIKHEHWU
WX K ceTH ¢ Hanpaxervem Gonee 220 B.

OcHoeHble xapaktepmctuku 1Y cneayio-
e HanpsxeHue NUTaxus — 220 B + 20 %;
BPEMA BKNoYeHUR (Boikniouenns) — 10 ¢;
rnorpebnsemMuit tok — He Gonee 40 MA. Mak-
CUManBHOE 3HaYEHUe TOKA Harpy3ku v npe-
LenbHOe 3Ha4YeHVe KOMMYTUPYEMOI MOLL-
HOCTW ONPEefEeniRioTCR] UCMOb3IYEMBIM CU-
MWCTOPOM W Er0 TENAIOOTBOAOM.,

NpuHumnmansHan cxema MY naobpaxe-
Ha Ha pUC. 2. Ero ocHOBA — TOT XE MUKPO-
KOHTpoOsnep Z86E0208PSC (DD1), “npowm-
THIA" KOAAMU M3 Tabn. 3, koTopwie obecne-
4UBAIOT TpebyeMbili aNrOpUTM BKJIIOHEHUR
W BbIKNIOYEHWS HArpy3kun. TaKTOBYIO HaCTOTy

~

DD1 3agaet uens, COCTORALLAR U3 KBapue-
BOro pesonHaropa Q1 v kongerncaropos C4,
C5 emkocTbio 22...33 nd.

Muraercs yctpoiicteo ot ecrpaHcdop-
MATOPHOI0 MCTOHHWKA, OTNMHAIOLLENOCs OT
aHanorvyHoro yana npubopa "Kpocc” npu-
MEHEeHWEM AOBYXNOaynepnoaHorc BbiNps-
mutens VD1, 4TO NO3BOAMNO YMEHBLLUUTH
eMKOCTs “racawero” koHaexcaropa C3.

YnpaBneHwe uenul0 Harpysku ocylle-

« CTBNRETCA MapoN KOMMNOHEHTOB, COCTOR-

e N3 cunoBoro cumucTopa VS1 v ontpo-
Ha Ut. Ceeroamon HL1 3axuraercs v rac-
HET CMHXPOHHO C Harpy3koW, WHOWLMPYA
npaeMnNeHOCTL OTpaboTkv anropuTma (ecnm
VHAMKAUUR HE HYXHa, ero 3aMeHsIoT nepe-
MbIuKO#, @ BMecTo R5 conpotvenernem 240
OM yCcraHaBNIVBAIOT PE3UCTOP CONPOTUBNE-
Hvem 360 Om).

B kauecTtee U1 npyMeHeH cMMUCTOPHBINA
ONTPOH € NPOU3BONEHLIM MOMEHTOM nepe-
KNIOYEHNR, 4TO ofecneymsaeTr BO3MOX-
HOCTb NNaBHOrO M3MEHEHUsI SPKOCTU CBe-
4eHust Harpy3ku. JonyctmMo ucnonb3oea-
Hye nobbix asanoroe ontonap MOC3023
¢vpmel Motorola (MOC3022, MOC3052,
MOC3053 v 1. n.), npuGopos 6e3 KoHTPONA
NPOXOXJEHWA curHana Yepes3 Honb Gonee
BLICOKMX Knaccos. C aTtoil xe uenwio 8 MY
peanv3oBas ChneuvansbhbiA - annapatHo-
NPOrpamMMHbIA MEXEHU3M CUHXPOHWU3auuM
pa6orsl nporpammbl Npubopa ¢ epemsyac-
TOTHLIMW XaPAKTEPUCTUKAMKN CETW. Y3esn
CUHXPOHM3aUMM COOpPaH Ha TPaH3WCTOpe
VT1. Yvcno 3NEMEHTOB 3TOIM LIENW MOXHO
YMEHBLINTE, ECAV BLIMNOAHUTL €€ aHaNorm4-
HO noaobHoMy y3ny koHTponnepa “Kpocc-

xameneoH” (T. e. ocTaeuTb pesnctop R3 Ho-
MuHanoMm 2 MOMm, sauwmrsbin guog VD3,
BKJIOHUTL NEPEMBINKY, COEAMHRAIOLLYIO KOH-
TaKTHBIE MAOAAKW MOA BLIBOAbI 6asbi
v xonnekvopa VT1, n pobaeutb anoa, Bbi-
NOAHSOLLNIA PYHKUMW, aHANOTMHHBIE AWOAY
VD4 Hapuc. 1).

BuixogHon kackag Y He nponyckaer Ha
Harpy3Ky NepByto NnonyBOSHY NEPEMEHHOIO
HANPAXEHWA NPV BKIIOYEHUN YCTPOWCTBA
B CETb. C 310N LEeNLIO B LENL yNpaBneHus
cummcropa VS1 exniosena uens R12C9R13.

MecTHOE nnaBHOE BKNIOHEHWE/BLIKMIO-
HEHWE HArPY3KW W YTIPABNEHNE CHUKEHWEM
BbIXOAHOM MOLLIHOCTW OCYLIECTBNAETCS He-
pe3 koHTakTh 5 ("Bxn./Buikn.)” n 7 ("Orpa-
Huuenme 10 %) pasbema X1 (yepes Hux ne-
pepaloTcA KoMangabl Ha oTpaborky unn 3a-
npeuierve oTpaboTk¥ MUKDOKOHTPOSse-
pom DD1 COOTBETCTBYIOLUMX anropuTMOos).
Y1061 330aTH KOMaHAY BLIKIIIOHYEHWR, € 06-
WM nposogoM npubopa (koxtakT 6) co-
EAVHRAIOT (BHELWHWM Bbikmovarenem SAT)
KOHTaKT 5, @ KOMaHAY OrPaHUHEHNR BLIXOA-
HOW MOLLHOCTN (BHEWHEN NEPEMbINKON) —
KOHTAKY 7. Hannuwe atux coeguHeswn on-
PEAENRETCA KOHTPOSINEPOM TONBKO B MO-
MEHT BKJIIOHEHMR yCTpoucTea B cets. Obe
Lieny cHabXeHbl AMOAHO-EMKOCTHOWN 3aLim-
Toun (VD5C7 n VD6C8), ncrkiouatowe npo-
XOXAEHWE K MWUKPOKOHTPOMIEPY UMNYbLC-
HbiX noMex. OaHako anvHa NPoBOLOB, CO-
eaunstioumx Y ¢ BeiknioHarenem, orpaHm-
4eHa W He NoMXHa Npesbiwats 3...5 M.
Mpw HeBbINONHEHWM 3TOro TpeboBaHNA BO3-
MOXHBI CHOM MUKPOKOHTPONNEPa U3-3a Ha-
BEAEHHbIX Ha NPOBOAAX NOMEX.
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' +—{TTpae kronka [ 1 C3047Mkx250B_ VD2 C2 C1470mkx 108 | SA1
: BZX55C5V1 0,01 MK
- Bkn/Bokn| 5 |--—~ n
¢ L 701 Z VD5 Ka521A GND 1 © |
A MK KA —{Omp 10%] 7
i
L
CB 0,1 MK W VD6 K521A
Puc. 2 T
Tabnuua 3
0000 00 OC 00 OC 00 92 00 OC 00 OC 00 El 31 FO 4F FC 0080 BD 6B EB 8F B9 23 R6 22 01 9F R6 20 23 E6 21 28
0010 40 BO E6 BO R? E6 02 FF 8C 05 BO E7 1C 04 2C 64 0090 8B DC A2 39 7B 44 A2 3A BB 40 BO F1 BO FA B6 F1
0020 3C 07 1C 08 BO EB 31 10 9F SC 03 5F 76 03 02 6B OOAC OC 18 R6 2C 64 44 22 22 6B 06 BO EC BO 22 DB 23
0030 FPA 5F 76 03 02 EB FA 5A F2 BO E4 5C OA 1C FF 6C 00OBO 4C 01 5C OA 42 EE EB 04 42 CC BB 1B 42 DD EB 09
0040 59 7C 06 BC 06 FC 59 9C C4 AC CC BO RE 76 03 08 00CO A2 6F FB OF 7A 11 6E 8B 0C A2 68 3B 06 7A 08 00
0050 RB 03 ER 8C 15 BO EC BO B3 BO 22 BO 20 BO 21 D8 00D0 B6 BB 02 CC 01 7C 06 BO E3 BF BO E3 5A 02 BO B4
0060 03 56 ED 04 42 DD EB 01 CE BO PA B6 FB A4 SF BB ODORO BF OC FF 42 CC EB OA 42 44 6B 10 1A OR 18 E2 8B
0070 20 44 21 EB 6B 04 80 20 8B F4 B8 03 56 RB 04 A2 0OF0O 08 42 DD 6B 06 42 RR EB ER 0C EF 09 02 3R BF
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B kauyectse Bbiksaouarens SA1, wc-
NOfABL3YEMOro ANA MECTHOIO YNpPaBsiEHUs
paboroi IY, nogoiager obbluHBIN CETEBOM
BhIK/IIOYaTesns unan Tymbnep ¢ ¢gpmkcaumein
NoAOXeHWA. ECAn ero KOHTaKThl pasmblka-
101ca, Y NOCTeneHHO NOBLILIAET MOLY-
HOCTb Ha Harpy3ke B TedeHve 10 ¢, a ecam
3aMbIKaloTes, — orpabaTtbiBaeT anropuT™
€€ MNIaBHOIO CHUXEHUR B TEYEHNE Takoro
xe spemenn. B orcyTcTeve uenv MecTHo-
ro ynpasnesns obecneqvnsaeTcs TOSIbKO
NAaBHOE BKJIIOYEHUE HArpy3Ku (nNpw OT-
Kno4erHMK Npubopa BbIXOOHOE HANpPRXe-
HUE CHUXAETCA CKA4KOM).

Ons ynpaenesun pa6boron MY ¢ 60nb-
WOro pPacCTORHUA UCTIONL3YIOT Y3es, CO-
6paHHbi Ha onTpore U2 (B 3TOM Cnyvyae
BbLIBOALI 2 ¥ 9 MmkpokoxTponnepa DD1 co-
eauHRIOT nepembitkon). Mpu obecroyeH-
HOW BXOAHOW Lenu Y paboraer B 0Obiu-
HOM pexuMe (pabora npubopa paspeise-
Ha). Nopaya Ha BXOA, (KOHTaKThH 8 U 9 pa3b-
ema X1) ceTeBoro HanpaXeHus NPUBOAUT
K MOSBNEHUIO TOKA Yepe3 KOHOEHCarop
C11 v 3aXurasvio CBETOANOAA ONTPOHA.
CoeamnHeHHble NepeMbiHKOM BLIBOALI 2 1 9
MuKpokoHTponnepa DD1 okasbiBaloTcR
noaxnoeHHbIMK K ero Bbisogy GND. B pe-
aynbTate MUKPOKOHTPONNEP npekpallaer
oTpaboTKy anropuTMOB NEPEKNIOHEHWA
{pabora npubopa zanpelleHa), NAaBHO
CHWXaR HaNPsXeHWe Ha Harpyake. Hecmo-
TPS Ha TO, 4TO NpWBOP OCTaeTcs NnoL Ha-
NPSXEHUEM, NPOLIECCOP B 3TOM Cly4ae 3a-
60KMPOBaAH CUIHAAIOM OVUCTAHUMOHHOIO
ynpasnesus.

Ans OUCTaHLMOHHOIO YTPaBNEHWUA Chny-
XMT OBbIMHBIA CETEROI BHIKMIOHATENL. M
MOXHO KOMMYTUPOBATb HECKOABLKO 1Y, BKO-
HEHHBIX MapaNneNbHO U PACNONOKEHHBIX HA
3HAYUTENIEHOM PACCTORHMW OOVH OT APyroro.

YMeHbwersre NENCTBYIOLLErO 3HaYeHUs
BBIXOHOIO HANPAXEHWA HA HArpy3ke Ha
10 % 1o OTHOLEHWIO K AENCTBYIOLLIEMY 3Ha-
HEHUIO HANPAXEHUR] CETU AOCTUI3eTCR M3-
MeHeHVeM HOPMbI BLIXOAHOIO curHana (06-
peaaHvem cuHycouasl). FMpnbop He copep-
XKUT HUKAKUX CreumanbHbiX YCTPOWCTE KOH-
TPOMA HANPSKEHUA CETU UK HAMNPAXEHVN
Ha HArpy3ke, NPOCTO MUKPOKOKTPOINED Mo~
HWXaEeT BbIxoaHoe Hanpsxxenue Ha 10 % or-
HOCUTEANBHO Hanpsxenun cetwu. o artoit
nNpUYMHE HEe PEKOMEHIYETCR UCTIONb30BaTh
TaKO PEXMM B CETAX C CUNBHO 33HUXEHHbIM
OEUCTBYIOUMM 3HAYEHWEM HATPSHXEHUSR.
Crnieayer NOMHWTE, HTO NMPY HANPRXEHUU HN-
xe 150...180 B konbm GonswmHCTBa cospe-
MEHHBIX FaNOreHHbIX laMMn HE MOMyT pa3o-
rpereCcs A0 Temneparypsl, Heobxogumoi
[NR BO3HWKHOBEHWR ranoreHHoro agdekTa,
NO3TOMy OHUW BEICTPO BLIXOAAT U3 CTPOS.

MockonbKy BLIXOAHOE HANPAXEHVE B pe-
XUME OrpPaHUYEHUS UMEET HE CUHYCOW-
nanskylo (hbopMy, N8 TOHHONO U3MEPEHUs
€ero AeNCTBYIOUIErO 3Ha4YEHUS UCNONL3YIOT
npuboptl, MO3BOAIKICIUME KOHTPONMPOBATL
CUIHaNb NPOU3BOALHON HGOPMBI.

B kauectee C3, C9, C11 pekomeHpyioTcs
koHOeHcaTtopbl K73-17, octansHue fetanm
— nobvie manorabaputHbie.

3HaueHne Toka, KOMMYTUPYEMOTO CuU-
MucTopom VS1, 3aBucut OT TennooTeona.

Tak, ecan ang OXNAXOAEHUR MPUMEHEHA
nnacruka paamepamu 4090 MM 13 nuc-
TOBOrO anioMUHWEBOIO CTIfAaBa TOALLUMHOW
3 MM, K 1Y MOXHO NOAKNIOHATH HArPY3KY
mowHocTeio Ao 500 Br. C nnactuHon ma
3TOr0 XE€ Marepuvana, HO pasMepamu
60%x90 MM, cMMUCTOpP MOXET paboTaTs Ha
Harpy3Ky MOLLHOCTHIO A0 1 KBT. [py atom
MY eMecTe ¢ Tens00TBOAOM CUMUCTOPa
cBo6OAHO pa3mMellaercs B Qyinspe ans
NATY TPEXAIONMOBbBIX aUCKeT (rabaputbl —
110x110%20 mm)

C noMowbio onuckieaemMoro MY MoxHO
NNaBHO BXIIOHATE M 60EE MOLLHYIO Harpy3-
KY, €CfIn BMECTO YKa33aHHOIO Ha CXEME UC-
NoNb30BaTb CUMUCTOP, CNOCOGHLIN KOMMY-
TMPOBaTL GOsIee BLICOKME 3HAYEHWUR TOKA
Harpy3skm (Hanpumep, TC112-16,
TC122-25, TC132-40 ¢ TennooTeoAamMu
0111, 0221, 0231 cooTtsercTBeHHO). Mo-
CKOJfIbKY TOK YNPaBneHws 3tmx npubopoB
3HauuTensHo Bonbwe, HeobxoauMo, BO-
nepeblX, HW3MEHUTbL NapameTps LUenu
R12C9R13 (conporueneHue peaucropa
R13 ymenbwmnTs A0 1,2 KOM, 2 EMKOCTH KOH-
peHcaropa C9 yeesvuutb go 0,22 mkd)
A BO-BTOpLIX, NEpenasTs nepemMbiuky S1
C KOHTaKTOB 2—3 Ha 1—2 ¢ TeM, 4Tobul BMe-
CTO YCTaHOBNEHHOrO Ha nnate VS1 vcnosnb-
30BaTh BHEWHWK cumucTtop VS2. lMocnean-
HUW MOHTUPYIOT Ha TENSIOOTBOAE Y Ccoenu-
HRAIOT C NAATON KOPOTKUMKY NpoBoaamMu. Ko-
He4HO, ANA NOAOBHOM KOHCTPYKLIMK HyXeH
6onee NPOCTOpPHbIN KOPMNYC.

.. .onxennecn:: :r

OOPABOTKA BJIOKA NMUTAHUA AT

B. NMOPTYHORB, r. bpsinck

Kak nasecTtHo, BeHTUARTOP B Br10Kax M-
TAHUA KOMNLIOTEPOB Gopmarta AT Bpawia-
€TCA C HEU3MEHHOWN HaCTOTON HE3ABUCUMO
OT TEMMNeparypbl KOPMYCOB BbICOKOBOALT-
HbIX TpaHsaucTopos. OanHako 6.0k NuTaxna
HEe BCErAa OTAAeT B HAarpy3Ky Makcvmanb-
HYI0 MOLWHOCTb. vk noTpebasemMon MoLL-
HOCTY MPUXOOUTCA H2 MOMEHT BKMIOHEHUR
KOMNbIOTEPA, a CAEAYIoLME MaKCUMyMbl —
Ha BPEMS UHTEHCUBHOIO ANCKOBOro 0Ome-
Ha. Ecan xe y4ecTtb eule n ToT dakT, 41O
MoLHOCTb 6n10Ka NuTasus O6bIMHO BLIGK-
paerca ¢ 3anacoMm Aaxe ANs MakCUMyma
3nepronoTpebnesnna, HeTpyaHO NpuaTn
K BLIBOAY, 4TO 6ONLWYI0 HacTt BPEMEHN OH
HEAOIPYXEH U NPUHYOMTENLHOE OXNaXae-
HWE TEMNOOTBOAA BbICOKOBOMLTHbLIX TPAH-
3UCTOpPOB 4pe3MepHO. MHbIMM cnosamu,
BEHTWARTOP BNYCTYIO Nepekaqmeaer Kybo-
METpbl BO3AyXa, CO302BanA Npu 3TOM N0
BOSIBHO CUNbHBIA LUYM M 33CaCLIBan MbiNb
BHYTPb KOPNyca.

YMEHBLWNTL U3HOC BEHTUNKTOPA U CHU-
3auTk 06N YPOBEHL LUYMa, CO303aBaEMOro
KOMNBIOTEPOM, MOXHO, TpUMEe-

paTHOro Toka oT Temneparypbl umeer 6o-
f1EE BbIPAXEHHbIIN XapaKTep, 4EM aHANOIv4-
Has 33BUCKMMOCTE COMPOTUBNEHUA TEPMO-
peavncTopoB. KpoMe TOro, CTEKNAHHBLIN
KOPNYC YK23aHHbIX AWOAOB MNO3BOAKET
oboiTnct 6e3 Kakmx-nmbo Ou3sneKTpuYec-
KMX MPOKNaA0K NPY YCTAHOBKE Ha TenNooT-
BOAE TPAH3WCTOPOB 6510Ka NMTaHWA.

Peauctop R1 vcknioyaer BO3MOXHOCTL
BbIXOAA M3 CTPOs Tpasauctopos VT1, VT2
B cnyuae vernoeoro npobos guogos (Ha-
NPUMEP, MNPV 3aKNMHUBAHUN IFEKTPOABU-
rarens BesTunatopa). Ero conporuenesne
8m61paloT, MCXO/1S U3 NPEAEsbHO AONYCTU-
MOro 3Hausenmn Toka 6aabl VT1. Peaucrop
R2 onpepenser nopor cpabartuiBaHua pe-
rynsTopa.

Crieqyer OTMETUTbL, YTO HYMCAIO OMORO0B
[ATYMKA TEMMEPATYPHl 3aBUCUT OT CTaTuse-
ckoro ko3dPuUUeHTa nepeaaqn Toka co-
cTaBHOro TpaHauctopa VT1VT2. Ecnm npu
YK233aHHOM Ha CXEME CONPOTUBNEHMN PE3N-
ctopa R2, koMHaTHOM TEMNeparype v BKNIO-
HEHHOM MUTAHWW KPbINBYATKA BEHTUIATOPA

HUB @BTOMaTUHECKWI PErYSIATOPD I +12B

4aCTOTbl BpaLEHUR BEHTWUNATO- VoI Zk vD1-VD4 Q A-VT2
pa. cxemMa KOTOpOro nokasaxa falel3) M1

Ha puc. 1. Jartumkom Temnepa- R G\F ~L VT4
Typbl CNYXar repMaHveBble au- ; VT1 KT3156 E_.
ofbl VD1—VD4, exnioyeHHble 2K 1 R1 "3:3
8 o6paTHOM Hanpasnexun VT2 R2 i
B uens 6a3bl COCTaBHOroO TPaH- /| RZ” KT815A .
ancTopa VTIVT2. Buibop B kade- /| 75% 3

cT8e Aaryvka auoaos obycnos- - 06y

neH Tem, uTo 3aeucumocts 06- Pue. 1 Puc. 2

HEMNOABMXHA, YMCNO AVMOROB crieayer yBe-
nnumTh. Heobxoanmo nobutsen Toro, 41obb!
nocsie NOJAYM HATPAXEHUR NUTAHWA OHA
YBEPEHHO HauvHana Bpawarsca ¢ Hebonb-
LWOW HacToTOW. ECTECTBEHHO, €CNv Npy ue-
THIPEX OAMOAAX ABTHUKA HACTOTa BPALWIEHVS
OKaXeTCR 3HauuTesnsHo 6onblie Tpebye-
MO, YWCNO ANOAOB CAEAYET YMEHBLUUTD.

YcTponcTBo MOHTUPYIOT B kopryce 6510~
ka nuranva. OfHOUMEHHBIE BLIBOAB! AMO-
nos VD1—VD4 cnamsalor BMeCTe, pacno-
NOXWB WX KOPNYCbl B OAHOI MAIOCKOCTH
BRNIOTHYIO Apyr K Apyry. MonysertHsin 6nok
npwknemsaloT kneem bB®O-2 (wm nbuim
APYTUM TEPMOCTOMKUM, Hanpumep, 3roK-
CUAHBIM) K TENSIOOTBOAY BbICOKOBOSIBTHLIX
TPaH3UCTOPOB ¢ 06paTHON CTOpoHbI. Tpax-
anctop VT2 ¢ npunansHbiMY K o BHIBOAAM
peancropamu R1, R2 v tpanancropom VT1
(pwc. 2) ycTasaBavealoT BBIBOAOM 3MUTTE-
pa B oTBEpCTUME “-cooler” nnatul 6s10Ka NK-
TaHWA.

Hanaxwvsanune ycrpoicrea cBOAWTCS
K noa6opy peanctopa R2. BpemerHo 3ame-
HWB ero nepemMexHuiM (100-150 kOMm), nog-
6uMpaloT TaKoe CONPOTUBNEHWE BBELCHHOM
4acTH, 4TOOBLI NPY HOMUHANLHOW HArpy3ke
(TennooTBOALI TPAH3UCTOPOB OfoKa NUTa-
HWR TeENfibie HaoLlyNb) BEHTUARTOD Bpa-
wancs ¢ HebonbLIOW HacTOTON.

Bo usbexaHue nopaxeHus INeKTpu-
YECKUM TOKOM (TennooTBOAb! HAXOOST-
CR NOA BbLICOKUM HanpsixeHuem!) “mua-
MepaTh” TeMnepartypy Haollynb MOX-
HO, TONIbKO BbIKJIIONME KOMNLIOTEP.

Mpu npasnnLHO OTAAXKEHHOM YCTPONCT-
BE BEHTWANTOD OOMXEH 3aNyCKaTeCR He
cpasy nocne BKMIOYEHUA KOMNbLIOTEpA
acnycTa 2...3 MWH NOCNe NPOrpesa TPaH3wu-
cropos 6noka nuTaxua. |




PSPICE-MOAEIUN ANA
nPOrrFrAMM MOAOEJIUPOBAHUSA

O. NETPAKOB, r. Mocksa

U3YHEHUE MOAENEN
KOMNMOHEHTOB

Moaenu KOMNOHEHTOB MOXHO UCCAe-
NOBaTh C NOMOLLBIO NPOrpaMm MOLENNPO-
BaHus. Ucnonbays rpaduyeckyio obonou-
Ky, BECbMa NPOCTO CO30aTh BUPTYAsbHYIO
nabopartopumio NO TECTUPOBAHUIO CTaTHHE-
CKUX U ANHAMUHECKUX XaPaKTEPUCTUK yXe
VMEIOLLIMXCA U CO303BAEMbLIX 3/IEMEHTOB.
3710 NO3BOANT YCTAHOBUTL CTENEHL COOT-
BETCTBUR WX CBOWCTB CMNPaBOYHLIM Napa-
MeTpaM peantHbiX KOMITOHEHTOB, NOAO-
6parb asanorv cpeav mogenen 3apybex-
HbIX KOMNOHEHTOB WNWU AETaNbHO WCCNe-
[08artb HEU3BECTHYIO Mogens. OaHako
B NPYBELEHHbIX NPUMEPAX UCNONB3OBAHBI
BO3MOXHOCTU camoro PSpice.

Bocrnonssyemcss  anpexktveon
(MHOroBapuaHTHBI pacyer pexwma no
NOCTORHHOMY TOKY) fA3bika PSpice u nocT-
POVIM CEMENCTBO BhIXOAHbIX Xapakrepuc-
TUK BUNOAKPHOTO TPAH3NCTOPA CTPYKTYPbI
n-p-n, BKNIOYEHHOIO NO CXeme ¢ o6wmM
amurTTepom (puc. 1).

BbixopHas xapakrepuctuka
BUCHMOCTb TOKa KOSINIEKTOPA TPaH3nucTopa
OT HaNpPRXEHWR Ha €ero KOMNseKkTope.

Tenepsb BOCTIOAB3YEMCA BO3MOXHOCTR-
mn gupektue .DC n .TEMP (sapwaums
TEMrepaTypbl) U NOCTPOUM CEMEWCTBO
NEPENATOHHBIX XaPaKTEPUCTUK NONEBOIO
Tpanaucropa KMN303[, exno4eHHoro no
cxeme ¢ o6wuM wuctokom (puc. 6,
Tabn. 12).

Mepepnatoynan xapakrepu-

CTVKa MNOfIEBOTO TPAH3UCTOpa
3TO 338BMCUMOCTb TOKa CTO-
K2 OT HanpsXeHws Mexay 3a-
TBOPOM M UCTOKOM. ns pas-
HbHIX 3HAYEHWW TEMNEPAaTypL!
(-60, 0, +27, +125 “C) MOXHO
NOCTPOUTL CEMENCTBO Xapak-
TEPUCTUK (pUC. 7), TaK Kak MO-
OENb YYUTLIBAET TEMNEPATYP-  omA
HYIO 32aBWCUMOCTb NapaMeTpos

Ons pasnuyHbIxX 3HAYEHUN TO-
ka 6a3bl NONY4M CEMENCTBO
BLIXOAHBIX  XapaKTepUCTUK.
Pacver nposeges Ans Tpasd
anctopa KT315A (puc. 2)
M naeanbHOro Tpas3ucTopa
C napaMerpamMuy no ymon4a- sm
Huo (puc. 3). 3apakve Ha Mo-
AEefNPOBaAHNE B TEKCTOBOM
BWAE BLIMfIROUT OHEHb NPOCTO
(tabn. 10). HYtobw paccum
Tarb BAX noeansHOro Tpasauv-
CTOp3, B NporpaMme Haao yob-
parb 3Be3404Ky "t B Havane 4
crpoku (* Q1 120 IDEAL)
n pobasute ee B crpoke (Q1
12 0 KT315A). KommenTtapum
B TEKCTE MpOrpamMMmbl fiydie
NUCaTb Ha aHIMIMUCKOM RA3blKE
wnn, NO Kpainsen mepe, na-
TUHCKUMK OykBamn, Tak Kak
nporpaMmmbl  MOQENNPOBaHUA
06LINHO He noAdepPXVBAlOT
Knpuanuuy. B cratbe KOMMEH-
Tapuu ANR HArNK|OHOCTU Npw
BEJEHbI HA PYCCKOM RA3bIKE
AHanormyHo  NOCTpoEeHa
BAX crabunurpora O814A —
328BUCVUMOCTb HaNPSXEHWA OT

Toka (puc. 4, 5, Tabn. 11). pye. 3

.DC TpaH3ucTopa.
|
1 o
0.. 50 D814A
ato 3a-  0-mA A
= o
Puc. 4 Puc. 5
= A
] A
2] A
15A

B=0 I6MA

1B
A

Puc. 2

amA
g A

18-
f6mA
A
1B=0mA

Npononxenne. Havano om. 8 “Paguo”, 2000, Nv 5, 6

B kavectse npuvMepa OUEHKW OWHAa-
MUHECKUX CBOWUCTB MOLENIEN NOCTPOUM
CEMEWNCTBO HACTOTHbLIX XapakTepPUCTUK
TpanaucTopa KT315A npw yeTbipex 3Ha
HEeHWAX ToKa KossiekTopa. Cxema uame-
peHuvs nokazaxa Ha pmuc. 8. [ina atoro
UCTOABL3YEM BO3MOXHOCTU [AWPEKTUB
.AC (pacqet A4X) n .STEP (MHoroesapm-
AHTHbIA aHanua), COCTaBUM 3aJaHue Ha
mogenuposatve (Tabn. 13), paccuura-
em IB(Q1) nIC(Q1).

Mocne BLINONHEHWUA MOQEAVPOBAHUR
CpaBHUM NONy4YEHHBIE PE3yNLTaThl (pyc. 9)
C napameTpamMy U3 cnpasoununka [4]

Hb#

Ta6nwuua 10

KT315A cir — BbIXOOHbIE XapaKTepUCTUKn
TpaxaucTtopa KT315A v ngeansHoro
OPTIONS RELTOL 0.00001; otHocuTENb-
HaR TOYHOCTb BHIUCAIEHUA

PROBE IC(Q1); aovpekrTuea, npeonucsi-
BaKOLAR BLIBECTU OCLMANOIPaMMy TOKA
KofnexTopa TpakancTopa Q1 ¢ NoMoLLLIo
rpacpuyeckoro nocTnpoueccopa

VC 1 0 DC 9V; UCTOMHUK HANPRAXEHUS M-
Taxua KONNEKTopa

IB 0 2 DC 0.4m; ucTo4HMK TOKa 6a3bi

DC VC -2v 9v 0.01v IB Om 0.4m 0.08m
AVPEKTUBA, 330aI0LLan pacyer 3aBUCK-
MOCTH TOKa konnekTopa IC{Q1) npy name-
HEHUWN HaNpPAXeHus Ha konnekTope VC B
vHTepBane -2...9 B ¢ warom 0,01 B ans
wecTu 3x1a4eHnin toka 6asw 1B, KoTopbin
mennerca B npegenax or 0 no 0,4 MA ¢
warom 0,08 MA

*CBE; C - xonnexrop, B - 6asa, E
3MUTTED; NOPALOK NEPEYUCHIEHUR BbIBO-
0B TpaH3aucTopa

Q1 1 2 0 KT315A; nogxnioHeHWe TpaHaun-
cropa B cxemMe

*Q1 1 2 0 IDEAL; nopxnioyerve naeans
HOIO TPAH3UCTOPa B CXEME

model KT315A NPN (Is=23.68f Xti=3
+ Eg=1.11 Vaf=60 Bf=108 Ne=1.206
+ lse=23.68f kf=.1224 Xtb=1.5

+ Br=4.387G Nc=1.8 Isc=900p lkr=20m

+ Rc=5 Cjc=7p Mjc=.333 Vjc=7 Fc=5

+ Cje=10p Mje=.333 Vje=.7 Tr=130.5n
Tf=1n Itf=40m Vt{=80 Xti=1.1 Rb=10)
model IDEAL NPN; mogens naeansHoro

TpaH3aucTopa

END
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Tabnuua 11

D814A.cir - BAX ctabunutpona 08 14A
.PROBE V(1); avpexTuea, npeanucuiaaio-
was BLIBECTV OCLUNNIOrPaMMy Hanpsixe-
HUA yana 1 ¢ noMowelo rpaduieckoro
nocrnpoueccopa

11 0 1 DC 10mA; nCTo4HnK NOCTOAHHOIro
TOK2

.DC I1 -50m 50m 0.01m; pacueT pexuma
MO NOCTOAHHOMY TOKY C Bapuaumein cuibl
Toka B uHTepeane -50...50 MA c warom
0,01 MA

* aHoA karoa

D1 (10)D814A

.model D814A D (1s=.3920E-12 N=1.19
+ RS=1.25 Cjo=41.15p TT=49.11n
+ M=0.41VJ=0.73 FC=0.5 BV=8 IBV=0.5u
+ EG=1.11 XTI=3)

.END

Tabnvua 12

KP303D.cir - nepeaaTtoyHan xapakrepuc-
Trka KN3034,

.PROBE ID(J1); BuiBECTW rpaduvk TOKa
CTOKa TpaHancTopa J1

VD 1 0 DC 10V; HanpsxeHue nuTanus
CcTOK2

VG 2 0 DC 0V; HanpsxeHne nUTaHus 3a-
TBOpa

.TEMP -60 0 27 125; gupexTnea nHnuna-
nnsupyet pacueT BAX gna ykasaHHbIX
3HaYeHWN TEMNEPATYPLI

.DC VG -2.5V 0.5V 0.1V; aupexTtnea npo-
BOAWT pac4eT Mo NOCTORHHOMY TOKY Npw
N3MEHEHUN BXOAHOrO HAMNPAXEHUA OT
-2,50005Bcwarom0,1B

* D G S (cToK 3aTBOP UCTOK)

J1 1 2 0 KP303D; nogxnioueHve noneso-
ro TpaH3ucTOpa B CXemMe

.model KP303D NJF (Beta=1.5m
+ Betatce=-.5 Rd=1 Rs=1 Lambda=4.2m
+ Vto=-2.3 Vtotc=-2.5m 1s=33.57f
+ Isr=322.4f N=1 Nr=2 Xti=3
+ Alpha=311.7u Vk=243.6 Cgd=2.132p
+ M=.3622 Pb=1 Fc=.5 Cgs=2.104p
+ Kf=23.06E-18 Af=1)

IB(F)=lo+I"Sin(2°P°F°t)

] ov
r=10mxA =
F=10xly. 1Ty
lo=21 8mxA
Puc. 8 =0 =0 0
Tabnvua 13
dinamic.cir

.LIB C:\Userlib\BJT _rus.lib; anpexTtnea
yka3sbiBaeT Gubnnoreky Mmogenei TpaHan-
cTOopOB

.PROBE IC({Q1) I1B(Q1); Bm30B rpadmuec-
KOro nocrnpoueccopa

.AC DEC 100 10K 1000MEG; paccunTaTtb
100 Touek AYX npu M3MEHEHUMN 4acToThI
o1 10 kl'u ao 1000 Miy

.STEP IB LIST 0.05u 0.5u 2u 21.8u 92.2y;
Bapuaumm Toka 6a3bl, 3anaHHbIE CNNCKOM
VC 1 0 DC 10V; nanpsxeHwne nuTaHus
KonnekTopa

1B 0 2 DC 21.8uAdc AC 10uac SIN 21.8u
10u 100MEG: ncToqHUK NepeMeEHHOro Toka
cWHycompaneHoin $opMbl: aMmnauTyaa
- 10 MKA, nocTosHHas coct. - 21,8 MKA
*CBE

Q11 20KT315A

|
/
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.END
.END
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Ans atoro noctynum cnegyouwmM obpa-
3oM. padpmuecknii nocTnpoueccop npo-
rpamMm MOAENNPOBAHUS MO3BO/KET NPON3-
BOAMTL MaTeMaTU4eckme onepaumm Hafn
rpagurkamn. 370 NO3BONUT HAM MOCTPOUTL
rpadyKk OTHOWEHWS TOKa KoAanekTopa
IC{Q1) k Toky 6a3w! IB{Q1). B utore nonyumm
YACTOTHYIO XapakTEPUCTUKY MOAYNA KO3d-
duLMeHTa Nnepegaun TRaH3ucTopa no Toky
npy pasnuiHbIX Tokax konnekTopa. C noMmo-
U0 PEXMMA KyPCOPHBIX M3MepPenuii onpe-
nennMm Moayne kosddurumeHTa nepenaun
no Toky Ha uacrore 100 MI'u. [ns Bcex Ba-
PYaHTOB uMQPLl yKa3aHbl Ha rpagdukax.
CeepyB X CO CNPaBOYHUKOM, YBUOUM, HTO
npepnoxeHHas MoOAENb TpPaH3ucTopa
KT315A c yyetom pasbpoca 6amnska k pe-
anbHOCTU. (Mo cnpaBoqnnky: lhyysl=2,5 npn
k=1 MA, U=10 B). 3aBUCHMOCTL 42CTOTHBIX
CBOWCTB TPaH3WUCTOpa OT TOKa KOiekTopa
TaKxe COrnacyeTcs C Teopuei U C faHHbl-
MW, NPUBOAMMBIMA B CMPABO4HMKEX.

B 3aknioueHne 3Toro pasgena cnegyer
CKa3aTb, 4TO BCTPOEHHbIE MOAEAW, He-
CMOTPS H2 OrPOMHOE YUCAO YYUTHIBREMBIX
napameTpoB, ObLICTPO KOMNPOMETUPYIOT
cebn. Mogenvpyembie NONynpoBOAHUKO-
Bble NPUBOPBLI 32aNPOCTO NPONYCKAKT Or-

POMHbIE TOKM 1 8bIAEPXWBAIOT rUraHTckme
HaNPsXeHWN.

LocraroyHo pacwmputs npegens U3-
MEHEHUA HaNPRXEHUN U TOKa B PacCMoT-
PEHHbIX 3aeck NprMepax (cMm. puc. 1, 6)
WU CT2HET MOHSITHO, 4TO BCTPOEHHAA MO-
Aenb TPaH3NCTOPa He YYUTHIBAET ABNEHNE
npobos p-n nepexoaoB.

Mogenn peancTopoB, KOHAEHCATOPOB,
KaTyLleK WHAYKTMBHOCTW W TPaH3UCTOPOB
TaKxe He YYUTLIBAIOT NapasuTHbIe EMKOC-
™M, UHAYKTUBHOCTU U COMNPOTUBAEHWS,
2 3TO O4eHb B2XHO NPU MOAENUPOBaHUN
paboTbl YCTPOWCTBA Ha BbICOKMX 4aCTOTaXx.

MpyMepHO TO Xe caMoe MOXHO CKa-
3aTb O APyrvx BCTPOEeHHbIX Mogensx. Bece
OHU MMEIOT OrpaHnYeHHyIl0 06NacTb NPU-
MeHeHus U, kak npasuno, uero-nubo He
YYNTHIBAIOT.

Ovciona cnefyer BLIBOA — HYXHbI 60-
Nee coBepuieHHbie Moaenwn, ceoboaHble
OT yKas3aHHbIX HegocTaTtkoB. B kpanHem
cnyyae, 4ToOb n3bexaTs, HanpumMep, NPo-
605 TPaH3UCTOPOB, HYXHO NapannensHo
nepexofaM TPaH3UCTopa BKAKYWUTL ANO-
Abl ¢ 6e3bIHEPUVOHHON MOAENLIO U COOT-
BETCTBYIOWMM BuiBOpOM napameTpa BV.
Napa3utHble 3¢deKTbl MOXHO Y4€CTb,

“obBecvB” BCTPOEHHbIE MOAEAN KOHAOEH-
caTopaMu, KaTylkaMmm u pesmctopamm

BcTpoeHHbie Mogenn — 3TO CBOEro
poaa KMPNUYKKK, KOTOPLIE NO3BOARIOT UC-
cneposaTtb Niobble B2pUaHTbI MOAENUPO-
BaHUA. IMEHHO ONs 3TOro OHW KaeansHo
NOAXOASNT.

C noMoLusio METOAOB, O KOTOPLIX MOW-
AeT peub HYXe, MOXHO co3aaBatb 3¢ dek-
TUBHbIE U COBEPLUEHHBbIE MOAENWN 3NEMEH-
TapHBIX KOMNOHEHTOB.

CO30AHUE U NPUMEHEHWE
MAKPOMOAENEN

Ecny Bl korpga-nambo mayuanyn R3biku
“MPOrpaMMMpPOBaHNS, TO HRBEPHSAKA 3Hae-

Te, 4TO npeacTaenser cobon noanpo-
rpamma. 310 — cneumansHo 0¢GpopMAEH-
Has NporpamMma, K KOTOPOW MHOMOKPaTHO
obpaiwaeTca OCHOBHON NPOrpaMMHbIi
moayne. MNpakTuyeckn nog 3TMM noapasy-
MEB2I0OT MakpoMogaenL

dopma onmcaHna MaKpoMOAENN:
.SUBCKT <umsa Makpomogenn> <cnvcok
+ BHELIHWX y310B>
+ [PARAMS:<<umMfa napameTpa>=
+ <3HaueHwne>>]




+ [TEXT:<<uMf TekCTOBOro napamerpa>
+ =<tekcr>>]

<CTPOKM ONUCaHUA CXEMbI MaKpoOMoaenu>
ENDS

Dupektnea .SUBCKT — 3aronosBok Ma-
kpomopenu. OHa onpepensier Ha4ano Ma-
KpOMOAENW, €€ UMSA U y3/bl NOAKIOYEHNA
K BHELLHEV cxeme

CTpokyn onucaHnsa cxeMbl MakpoMoae-
SN — CMNWCOK ONepaTtopoB B NPOW3BOAb-
HOM NOPSiAKe, ONUCLIBAIOWWNX TONOAOT UKD
W cocTaB MakpoMoaenw.

Oupektnea .ENDS onpeaenser koHel
Tena MakpoMoaenu.

Knioueeoe cnoeo PARAMS onpe-
nenseT CNUCOK NapamMeTpoB, nepe-
[aBaEMbIX U3 ONUCaHUS OCHOBHOW
Lenyn B onnucaHne MakpoMoaeny.

Kniouesoe cnoeo TEXT onpegens-
€T TEKCTOBYIO NEPEMEHHYIO, Nepeaa-
BaeMylo N3 ONNCaHNA OCHOBHOM Lienyn
B ONUCaAHVE MaKpPOMOZENMN.

dopMa onNUcaHna BIIIOYEHUA Ma- A

H4aCTOo NCNOAL3YIOT LG POBLIE NOrNYECKNE
3NeMeHTbl 0NA BbINOAHEHWN aHANOroBbiX
GYHKUMIA, HANPUMED, YCUIEHWA WK FreHe-
paunm curHanos. na aetansHoro mMoae-
AVPOBAHUA TaKWX YCTPOWCTB wMeeT
CMBICA NOCTPOUTE TOMHYKD MaKpPOMOAE b
noruueckoro anemMeHTa. PaccMoTpuM no-
rnieckun snemMeHT 2U-HE MukpocxeMsl

_K155/1A3.

Mpy cospaHn makpoMoaenn Heobxo-
AUMO NPoAeNaTe CneayioLLyio paboTy:

— HBPWCOBaTb 3AEKTPUHECKYID CXEMY
MakpomMogenu 3Toro anemeHTa (puc. 10);

KPOMOAENU B CXEME:
X<uma> <y3anbl NOAKIOHEHNA> [<UMA
+ Makpomopenn>]

+ [PARAMS:<<umMmfa napamerpa>=

+ <3Hauenne>>]
+ [TEXT:<<umMs TekcrtoBOro
+ napameTpa>=<Tekcr>>]

3JTOT onepartop onpegensert, 4To
B CXEME K YKa3aHHbIM y3/1aM NoAKIo-
YeHa MakpoMOoAEesb, KOTOPas onnca-
Ha onepaTtopoM .SUBCKT. Yucno
N NOpPRAOK NEPeuncneHns ysnos
AOMKHBI COBNANaTe C YNC/IOM U NO-
PAOKOM NepeuncieHns y3nos B COOTBET-
cTeyowein gnpextmee .SUBCKT.

KnioueBule cnosa PARAMS 1 TEXT nos-
BOAKIOT 3aAaTb 3HA4EeHWs NapamMeTpoB,
onpeaeneHHbIX B ONUCaHMN MaKPOMOAE NN
KaK apryMeHTbl, U UCNONb30BaTb 3TW Bbl-
paxeHna BHYTPU MaKpOMOaenu.

NPUMEP CO3[AHMNS
NPOCTENLLEX MAKPOMOAENN

MpyBOAMMBIA NPUMEP AEMOHCTPUPYET
pewenve 3anaqn B nob. Pagnonioburenn

#te
4 3
R1 6 []Im [ R4
4K 18K 120
[¥]
8 10 04
| 9
. Lo
D3 Y
3 4 l
b 2
Qz 119 Qs
R3
D1 Dz Ik
5
Puc. 10 “\bo(GND)

— NPUCBOWTL NO3ULMOHHLIE 0003HA-
4EeHWA BCEM 3/1IEMEHTAM CXEMbI;

— NPOHYMEpOBaTkL BCE y3nbl (0Bwemy
npoBoAy BCceraa npuceanealoT Homep 0);

— MONBL3YACL ONEPATOPaMW BKKOHE-
HWS 3N1eMEHTOB B CXeMY, ONUCaTb BCE KOM-
NOHEHTHI;

— odopMUTL MakpoMogesb, onucas
ee avpektneamu .SUBCKT n .ENDS;

— COXpPaHWTb TEeKCT MakpOMOAEenn
B OTAeNbHOM ¢aiine nan pnobaenTe K Cy-
wecrteyoweMy 6mubnnoreuHomy daiiny
¢ pacumpeHueM * lib

B pesynstate nonydamm TeKCTOBI
dann (tabn. 14).

Tabnuua 14
* K155LA3.LIB
* BXxoa A
* Bxon B
* nAKC
* UCTO4HUKR
* NUTaHWA
* Bbixon Y
* MWHYC
* WCTOMHMKA
* NUTAHWA

.SUBCKT K155LA3 1 2 3 4 5

R1 3 8 4k

R2 3 10 1.6k

R3 11 5 1k

R4 3 12 130

* C B E - noaxnioueHne TpaH3nCcTopoB
Q19 8 1 KT155

Q29 8 2 KT155

Q310 9 11 KT155

Q4121013 KT155

Q54 11 5 KT155

* +A -K - noaxnoyeHre amoaos

D1 5 1 KDi155

D2 5 2 KD155

D313 4 KD155

.model KD155 (IS=2.12E-15A RS=8.2
BV=15 IBV=1E-11A)

.model KT155 NPN (Is=23f Xti=3 Eg=1.11
+ Vaf=60 Bf=100 Ne=1.2 Ise=23f |kf=.12
+ Xtb=1.5 Br=4.4G Nc=1.8 Isc=900p
+ |kr=20m Rc=5 Cjc=7p Mjc=.333 Vjc=.7
+ Fc=.5 Cje=10p Mje=.333 Vje=.7 Tr=130n
+ Tf=1n tf=40m Vif=80 Xtf=1.1 Rb=10)
.ENDS

Mpy TakoM nNoaxoae K CO3/aHUI0 Mak-
pomMogenn HeobxoanMo:

— HanMyue OveHb TOYHOIM CxeMbl 3he-
MEHTa (MAN MUKPOCXEMDI);

— HanMuMe CNPaBOqHBLIX MapamMeTpoB
KOMMNOHEHTOB, BXOAsWMX B cocTaB UC

(Oxonuanme cnegyer)

NPOBJIEMA BBOAA 2000 rOgA B KOMMNbIOTEP
C YCTAPEBLUEW BEPCUEMW BIOS

H. OCHINOB, r. Mocksa

Nocne HacTynnenus Hoeoro 2000 ropa
f 06HapyXun, 4To BHOBbL CO3A3BaeMble
dannbl B koMnbioTepe (486DX4, AWARD
BIOS 1995, pycuduumpoBaHHan Bepcus
WINDOWS 95) patmposaHbl 94-M rogoMm.
Oka3anocb, 4To BMECTO
2000 r. Ha koMnbIOTEPE
6bin 2094 r. MNonbITkK
yctavoBute 2000 r
B WINDOWS He ganun
NOJIOXUTESNIBHOIO  pe-

YEAR="2000"
ENTER=ELHD

3yaerata: nocne ero DATE=RIGHTS (DATE, 6)
BbIKNIOYEHUA U nocne- DATE=DATE+YRAR
Ayuwlero BkKAKYEHWA CLOSE #1

CHOBa MOABUIOCL “WC-
no 2094. To xe camoe
NPOUCXOAWIIO U NPK yC-
T2HOBKE NPaBUILHON
parsl B DOS n SETUP.
Camoe npocroe pe
LweHne 3Ton npobnemsl

CLOSE #1

PUT #1,1,DATE
PUT #1, ENTER
CLOSE #1

END

BkounuTe B ¢$aitn AUTOEXEC.BAT
DOS-komangy DATE, koTopas BuBOAWUT
cooblueHve:

"Texyuias gava: I, 18.02.2094
Beeawute HoByIO Aaty (0a-MM-IT):"

DIM DATE AS STRING, YRAR AS STRING, ENTER AS INTEGER

; KOQ BO3BpaTa KapeTKH

CPEN "DATE.DAT" FOR INPUT AS #1
DATE=INPUTS (24, #1)

:BBOA 24 cHMBorioB Ha afina
 BEIACTICHHE 6 CHMBONOB (ACHL-MECALl)
; noGapnekye rona

OPEN "DATE.DAT" FOR OUTPUT AS #1 ;ouwcrxa daltna DATE DAT

OPEN "DATE.DAT" FOR BINARY AsS #1

;3anmMce B daln gate
xoAa paTa KAPETKH

£
s AOL

N OXWAaeT BBEAEHWS AaTbi, 3aBEepLUaID-
LUErocs HaxaTueM Ha Knaevwy Enter

3710 He O4eHb YAOBHO, Tak Kak NPy Kax-
0OM BKSIOYEHUM MW nepesarpyske npu-
xoaAnTCA BBOAUTL [ATY C KnaBmatypsl. {1o-
3TOMY npouecc $opPMUPOBAHUA NPaBUb-
HOW aaThl 6uin aBTOMaTn3nposaH. B ¢pann
AUTOEXEC.BAT 6binn go6asneHs CTpoku:

ECHO. | DATE>DATE.DAT

Y2K

DATE<DATE.DAT

Mpy BuINONHEHWW 3TUX KOMaHA co34a-
etcsa ¢aiin DATE.DAT, n B Hero 3anucbiBa-
eTca coobuweHre komaHas DATE. 3atem
nporpamma Y2K.EXE cunTbiBaeT geHb
n mecsu n3 ¢daiina DATE.DAT, no6asnser
2000 r., kon Bos3Bpara kapetku (Enter)
N 3TV 3Ha4YeHWs nNoMelaeT B npeasapu-
TenbHO “ounweHHbIn” ¢arin DATE.DAT.
B cneaytowei ctpoke npyn BbiNOAHEHWUWN
koMaHab DATE B Hee HanpaBnsioTca AaH-
Hble n3 ¢panna DATE.DAT, 1. e. BBOAUTCA
npaswuneHan gara.

Mporpamma Y2K HanmcaHa Ha f3bike
QuickBASIC 4.5 (cMm. Tabnuyy) 1 OTKOM-
nuavpoBaHa B UcnofNHaeMuin  dann
Y2K.EXE a
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E-mail

PALNO Ne 7, 2000

“COMTEK-2000”

A. JONrn, M. 1IOJITUA, r. Mocksa

padmuecknn yckoputene Voodoo3
3500 TV AGP ¢mpmbl 3Dfx ocHaiwyeHn TV-
TIOHepOM. UMeeTcs BO3MOXHOCTb BOC-
nponseepeHns  3anucein  ¢GopMartosB
MPEG1 n MPEG2. MNocTtaBnseMoe ¢ HUM
nporpaMMHoe obecneveHne Mo3BoNseT
3axBarbiBaTh BWOEO/ayauo noTtok B ¢$op-
mare MPEGZ2 B peansHOM Macwrtabe Bpe-
MeHW.

N3 HoBnHOK dMpMbl Creative sacnyxm-
BaeT BHuMaHus 3D Blaster GeForce256
Annihilator PRO. lNnata ocHaweHa rpadu-
YeCcKMM NpPOLECCOPHBIM  YCTPONCTBOM
{GPU) n ncnonb3yet HOBEWLWYIO TEXHOANO-
rmio namatn DDR (Ha nnate - 32 Mb6aiir,
paborarouwmx Ha yactote 300 Ml'u). MNpe-
nycMoTpeH 256-6UTHLIW peHAepWVHI, Nos-
Bonswowmui obpatarmBare 480 maH 3ne-
MEHTOB  u3obpaxeHns B  cekyHay
B 32-6UTHOM LBETE U peanu3oBaTb CNOX-
Hble 3¢ ¢eKThl. APXUTEKTYPa peHaepuHra
TaKoBa, YTO MMeeTCs BO3MOXHOCTL obpa-
6arbiBaTe 40 15 MAH NOAUIrOHOB B CEKYH-

ay. MakcumansHoe paspellenHve  —
2048x1536 snemeHToB. LlnHa — AGP4x
(Fast Write).

Yckoputenn cepvmn Millennium G400
KoMnaHum Matrox uHTepecHsl Hanuunem
BLIXOAOB ANA NOAKNIOYEHUS ABYX MOHWUTO-
poe. n TB-Beixoaa. Pyvpma ASUSTeK COM-
PUTER INC BwicTaBvna nnary AGP-V3800
Magic ¢ HoBbIM rpadnueckum npouecco-
pom nVIDA TNT2 M64, ee BapuaHT C WH-
nekcoM T cHabxeH TB-BbixoaoMm.

OcHoBa ceMeincTBa BUAEOKaPT GYPMBbI
Ati - rpadpwuwuecknin npoueccop RAGE
128/128 PRO. Mnara RAGE FURY MAXX
cogepxut gsa nopnobHbIX npoueccopa,
paboTarowmx Ha yactote 300 M. Ona
cnocobHa "npocuynTatek” 3a cekyHay Ao
500 meranvkcenen c 32-6UTHON rnybnHOM
usera. All-in-Wonder 128 Toii xe $urpmbl ~
rpaduieckmii yCkopuTesib Ha OCHOBE NPo-
ueccopa RAGE 128, coBmelyeHHbin ¢ TB-
TIOHEPOM.

Mockosckas ¢upma “ProSoft”, kax
BCeraa, AEMOHCTPMPOBANa LLUMPOKUA ac-
COPTUMEHT U3AENUN ANA KOMMBIOTEPHBIX
CWUCTEM NPOMBILLAIEHHONO HA3HAYEHWUS.
Cpeay HUX — opHOMNATHBIE KOMMNBLIOTEPDI
{doTo 7), obnapaoLime BCEMN BO3MOX-
HOCTAMM NEPCOHANbHBIX C NPOLIeCCopamMmn

1C o -

Oxonwarine. Hauano cM. 8 "Paano”, 2000, Ne 6

JRN

or 486-ro go Pentium Il n BMaeoapanTepa-
My SVGA, Ho cnocobHbie paborarb npo-
AONXUTENBHOE BPEMA B CAMbIX TAXENbIX
ycnoBusix. K HUM nNpegnaraercs WUpOKUi
BbiGOp NepudepniiHbIX NNaT.

OcofbeHHOoCTE noKasaHHbIX OUPMoNn
KOPIMyCOB AN NPOMBILLNEHHBIX KOMNBIOTE-
pOB — HONLLIOE YUCHO CNOTOB LLWHBLI ISA,
KOTOpasA, BEpPOATHO, ewe gonro byaer
NPYMEHATHCA AN CBA3U MUKPONPOLECCOo-
pa c UCNoNb3yeMbIMY B Pa3/IM4HLIX OTPac-
NAX TEXHUKW CNeumannanpoBaHHbIMU YCT-
poKCcTBEMU BBOAR/BLIBOAR AdHHbLIX Y KOH-
Tponnepamu. He cekperT, 4To B nocnegHne
rogs MHOrMe CUCTEMBbI 2BTOMaTU3npo-
B2HHOro YNPaBAEHUA TEXHONOrNYECKUMUN
npoueccamn paspabatuiBanuch Ha 6ase
06bIuHBbIX NEPCOHaNbHBIX KOMMBIOTEPOB,
B KOTOpLIE YCTAHABAVBANW AONOAHUTENb-
Hble CRMOCTOSATENBHO U3rOTOBNEHHBbIE AN
MOKYMNHbLIE MAATH, K&K NPaBuao, C UHTEP-
¢eiicom ISA. OTkas OT 3TOW LUWHBI B HOBbIX
MOAENsaX KOMMbIOTEPOB co3aan npobne-
My: kak 0e3 CyllecTBEeHHbX MaTepuanb-
HbIX 32TPaT YCTRHOBUTL B KOMMBLIOTEP CTa-
prie xopowo oTpaboTaHHbie U UCMbITaH-
Hble nnatkl. HeyXenu noBTOPsATL paspa-
6ortky, uameHus nHtepdenc? MNepexoa Ha
cneunanM3anpoBaHHbLIe LWACCU MPOMBILLI-
NEHHBIX KOMMLIOTEPOB CHWUMAaeT npobne-
My, OAHOBPEMEHHO YyBENWYMBAas pecypc
W HAOEXHOCTb CUCTEM.

Bonblwoe BHUMaHWue Ha BbicTaBke Bbiio
yaeneHo uctouHnkam 6ecnepeboiiHoro
nuTaHna koMneroTepos. Gupma APC y He-
KOTOpbLlEe Apyrue AeMOHCTPUMpOBanu Ha
BbICTABKE MHOI O4UCIEHHLIE BRPVAHTBI MNO-
AO6HBIX YCTPOWCTB — OT ManorabapUuTHbiX,
rapaHTypyiowmx KOMNeiOTEPY “XU3Hb"
B Te4YeHNEe HECKOALKUX MUHYT nocne npo-
nanaHua HanpPsXeHUs B CETU, A0 MOWHbBIX
arperatos, o6ecneumBaLnx MHOrO4aco-
BYO @aBTOHOMHYI0 PaboTy Lenbix KOMNbIO-
TEPHBIX CUCTEM.

Kak n Ha npeapinyLimx BuicTaekax, Ae-
MOHCTPUPOB2NOCL MHOro NPUHTEPOB
1 NAOTTEPOB CaMbiXx pasHoobpasHbix
npVHUMNOB AencTBus n ¢popmMartos. Buinn
paxe npeacTaBieHbl LENbie KOMMAEKCHI,
BKIOHAKOLME B CeOR HE TONLKO MPUHTEP,
HO M HeobxoanMoe ANA BbiMycka roToBOM
6powiopbl NnepennetHoe obopyaoBaHwe

" rAIbOTUHHBIE
HOXHUUB ans o06-
pe3ku 6poLop.

e B skcnosununn
nnorrepoB npeob-
nagana npoaykums
dupm MUTOH,
ENCAD, SUMMA
n AGFA. bBbuan
npeacTaBieHb
MHOF O4UCNEHHbBIE
yCTPOWUCTBZ, CNO-
cobHble BbBIBOAUTH
: NoNHOLBETHBIE N30~

6paxeHuna Ha byma-
re nobuix ¢popma-
ToB Bruiote ao A0.
- Nuct Takoro ¢op-
mara C paspeLleHun-
em 720 dpi “pucyer-
ca” 32 16...18 MuH.
Ana cBA3N C KOM

NLIOTEPOM TUIOTTEPbl CHabXeHb UHTEp-
dencamn RS-232, RS-422, Ethernet
{snnote po 100 Base-TX). Bnoku ynpae-
neHna nocTpoeHbl Ha 6a3e caMbiX MoLL-
HbIX npoueccopoB (Hanpumep, B MUTOH
RJ-800 wucnonb3oBaH 64-pa3pRgHbin
RISC-npoveccop). BOALLUMHCTBO NAOTTE-
POB MOCTABASETCA C BHYTPEHHEW Namsa-
Tei0 06bemom 4...8 Mb6ainT (ycraHoBvB
gononnutensHole  SIMM-moaynn, ee
MOXHO paclWWpuTb, KakKk NpaBuio,
no 72 M6awnr).

HyXHO cKa3aTtb, 4TO MHOrme AOBOJIbHO
N3BECTHLIE KOMMBIOTEPHbIE (GUPMbI Ha
3TOT pas y4aCcTUs B BLICTABKE HE NPUHANN.
Mo-BMANMOMY, OHW CHUTAIOT, 4TO “OBYMHKA
HE CTOMWT BbIAENKW" — 3aTPaThl Ha apeHay
3Kcno3vymMoHHoW nnowanu, obopyaosa-
Hue n obcnyxuBaHue CTeHaa He OKynaroT-
CA BbIrOOOW, NOAY42EMON OT ewe OAHON
AEMOHCTpaUVn yxe XOpowo M3BeCTHOro
TOBAPHOro 3Haka. 3T0 NOHUMAIOT U opra-
HM3ATOp.L! BLICTABKU. M XOTA Ha Bonpocsl,
no4eMy OTCYTCTBYET T2 UAK MHas PupMa,
OHW OTBE4anu TyMaHHO, NOCTOSIHHO Aena-
ANCE 3aRBNEHNA 0 HeoBXoAMMOCTY Npw-
aneveHus y4aCcTHUKOB NyTeM nepecMoTtpa
KOHLEeNuun BbICTABKW, YCNOBUW W fnaxe
CPOKOB €e NPOBENEHUS.

B uenom, Ha B3rnsa aBTOPOB CTATHY,
“Comtek-2000" ypancs nyywe agByx npe-
apioywmx. Bynem HaoeaTsCs, 4To cneayto-
u1as BLICTABKa — NepBast B TPETbEM ThiCAYEe-
NETUN — NO3HAKOMUT HAC C HOBLIMW A0CTU-
XEHUSMU B KOMMBIOTEPHOM TEXHWKE U pas-
BUTWN KOMIMBIOTEPHBIX TEXHOAOrMN. a

(1] . 8%
1,c.1

o", 2000,

MPEANATAEM

Axkxkymynatopnl 6onee 200 Bu-
AOB: AR PagnoCTaHUWA, paano-
W coToBbLIX TeNedOHOB, Panno3NeK-
TPOHHOW annapaTypsbl.

Doctaeka no Poccun.

Mockea: T/¢ (095) 962-91-98;
962-94-10.

C.-MNetepbypr: 7/¢ (812) 535-38-
75.

3nekTpoHHas nouTa:
ms_time@hotmail.com

W LI 4

BbicbinaeM nouton pagnoniobun-
Tensckne Habopul, Nobuie paguope-
Tanyn, WHCTpyMeHT. Katanor 6ec-
nnatHbi. KoHBepT ¢ o6paTHuIM ag-
pecoMm obnaszareneH. 426011,
MNxesck, a/a 4606. Ten. (3412) 44-
36-18. E-mail: svet@udm.net

w k&

Pagwoaerann — no4ToN no kara-
nory (80 py6.) c wnaocTpaunamu.
O6beM — 240 c. Bonee 48000 Hawn-
mMeHoBaHui, ONToBLIE NOCTABKN VM-
NOpTHEIX paguogetanen. Ten. 963-
65-83.

125040, Mockea, a/a 36

E-mail: alex_a@dialup.ptt.ru




BbICOKOYACTOTHbIN
BATTMETP U TEHEPATOP LULYMA

0. ®EQOPOB, r. Mocksa

BoNbLUMHCTBO 3NEMEHTOB YCTPOWCTBA
pa3MelleHo Ha OgHoW nnate, a Te, KoTOo-
pble HarpeBaloTca Npy pabote BaTTMeETpa
(DA1, DAZ, VT1, R7—R10), umeloT Tenno-""
BO KOHTAKT C 3aaHei anioMUHWeBOW na-
Henslo npubopa. HacTtpaueats npubop
AyuLe B 3aKPbITOM kopnyce. KoHeTpykumna
aonxHa obecneunBaTb AOCTYN KO BCEM
PErynMpoOBO4HBIM 3IEMEHTAM.

KoHCTpyKuMM [8TYUMKOB U PUCYHKW Nne-
YaTHeIX Maar NpuBeneHsl Ha puc. 3, 4.
Qonera ¢ ob6paTHON CTOPOHBI NE4aTHOW
NNaThi NOMHOCTLIO coxpaHeHa. Boicokoua-
CTOTHLIM pa3beM u onnetky kabens npo-
naunealoT ¢ obenx CTOpoH nnarbl. Ana Mu-
HUMU32LWN CODCTBEHHONW WHAYKTMBHOCTYH
AaTY4MKOB B HUX UCNONb30BaHbI KOHAEHCA-
TOPbI ANS NOBEPXHOCTHOrO MOHTaxXa (em-
kocTuio 0,22 n 0,022 Mkd no ase wrykmn,
BK/OYEHHBIX NapannensHo). KopnyC Bbi-
COKO4ACTOTHOrO pasbemMa npunansaioT
k ¢ponere ¢ 06enx CTopoH NNaThbI.

B BatTMeTpe MCrnonNb3oBaHbl NpeLmsn-
OHHbIE NPOBOJIOYHLIE peaucTopbl C5-58B

2C1
\

1 Br conpormenesnemM 100 Om c gonyc-
koM £0,1 % (TKC +50-10° 1/°C). B kaue-
cree R7, R8, R10 ycraHoBNeHo No ABa Ta-
KWX NapaniesbHO BKIIOYEHHBIX Pe3ncTo-
pa, a R9 obpaszoeaH NocnenoBaTENLHO-
napannenbHLIM BKNoueHneM Tpex. fonyc-
TUMO NPUMEHEHWE W APYrux npeun3vnoH-
HbIX pe3wcTopoB, Hanpumep, C2-29B,
C2-14. PeancTtopu R24—R26 — noacrpo-
euHuie, npoeonoyHbie CMN5-2, CNS5-3. Po-
3eTka XS1 ona nogknioveHna Aatumka —
OHLL-BIM-4-5/16-P (CI-5), Buicoko4acToT-
Hbie pasbembl XW1 — CP-50-73®. Pa3b-
€M MUTAHWA — WTLIPEBON, rHe3no
DJK-03B (2,4/5,5 Mm).

BmecTto mocta K1906A MoxHO npume-
HUTEL Nobble Avoabl, Hanpumep, Cepui
09, 0220, KA503, KA521. Mukpoamnep-
meTp — M24, M265 ¢ TokOM noaHoro oT-
knoHeHuss 50—500 MKA.

KP142EH12A MOXHO 3aMeEHUTL Mano-
MOWHBIM  UMMNOPTHBIM  aHANOroM —
LM317LZ, a KP142EH19 — TL431

PerynupoBky BaTTMeTpa Mpou3BOAAT
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B cobpaHHoM Buae yeped 10...15 MuH no-
Cne BKNO4YEHWSA.

CHavana k koHTaktam 2, 3 pasbema
XP1 noagkniouwaior mobyio napy namn
CMH9-60, coepnHeHHbIX NOCNEeAOBaTE b-
HO, @ K rHeagam “A" n “B” — uwndpoeon
BOJIGTMETD, KOTOPLIN BKJIIOYEH HAa MUHW-
ManbHbid npepen mnamepenus (200 mMB).
Bpawaa nopcrpoeunbin peancrop R15,
A0OVBAIOTCH HyNeBbiX MOKA3aHWI BONLT-
meTpa.

Nocne 6anaHCUpPOBKK U3MEPUTENBHO-
ro MoCTa HacTpauealoT komnapartop. Pe-
auctop R21 (wnn R23 B 3aBUCKMMOCTH OT
HavanbHoro cmewenns OY DA8, DAS)
BPEMEHHO 3aMeHsiloT (kopnyc npubopa
NPUAETCA OTKPbITh) NEePeMeHHBIM CoMnpo-
TnBneHneM 100 kOM. M3mMensa conpoTye-
nexwe pesuctopa, AobuBaKTCH COCTONR-
HMA, B koTopoM o6a cBetopmona GyayT
noraweHsl. 3aTeM 3aMEHSAIOT NnepemeH-
HbIA PE3NCToP NOCTORHHLIM ¢ 6AN3KKUM
K HahpeHHoMy conpoTuenerveM. lMNpeae-
Abl NOAOOHOW peryanpoBkN CMeLLeHns
OTHOCWUTENBHO y3KMe, Mo3ToMy A0 ycTa-
HOBKM B MJATy XenarelbHO NMpOBEPUTL
BENUYMHY Ha4anNbHOro CMELLEHWA BCEX
OY. MukpocxeMbl ¢ MUHUM2AbLHBIM CMe-
weHneM ucnosb3osate kak DA8, DAS
JNA ocTanbHBIX MUKDOCXEM BEAVUKHA Ha~
4aNLHOrO CMELEHNs He TaK BaXHa, ro-
CKOAbKY UX pexuMbl paboTel MOXHO pery-
AVPOBAaTL COOTBETCTBYIOWMMU NEpeMeH-
HbIMW pe3ucTopamm.

Mocne HacTpokK KOMN2PaTOoPa HYXHO
ybeanTecs, 4TO ero 3oHa HevyBCTBUTESb-
HocTu coctasnseT +60...90 mkB. Pesncro-
pom R15 gonyctnmo B HeGonbwvx npeae-
nax pas6anaHcuposaTe MOCT, a N0 NoA-
KSIOHEHHOMY LiInPOBOMY BONIBTMETPY On-
peaenvTL HanpPsXXEHWe paccornacoBaHns,
NPY KOTOPOM CBETOAMOAbLI BKOHAIOTCA
XenaTteneHo, 4Tobk 30Ha HEHYBCTBUTEb-
HOCTK KoMnapartopa buina cMMMETPUHHON
(oTHocuTenbHO TOo4Yku HanaHca MocTa)
[na ee pacwmpeHns MOXHO YBEAVHUTL
conpormenenue pesuctopa R29.

3aKOH4YMB HACTPOMKY KoMnaparopa,
pesnctopoM R15 okoHuarensHo HanaHcy-
PYIOT n3MepuTenbHbilA MOCT. MMonb3yace
peanctopoMm R19, cneayet npoBepwuts,
4YTO ONA MPOWM3BONLHO BbIBPAHHBIX Aamn
yCTaHaB/IMBAKOTCA HyNeBbiE€ MNOKa3aHWA
MukpoamnepmeTpa PA1

BuinonHve aTu onepaumm, Ha BKAKOHEH-
HOM npubope noabupaloT Napbl 1amMn AnNA
[arumka No MexaHu4eckon cTabunbHOCTH
n pasHuue Hanpsxenun. Lndposon
BOJILTMETP HYXHO NepexiounTb B rHe3aa
“0“, "B". OH BGyaeT nokasuiBaTb Hanpsxe-
Hue U, no KOTOPOMy nerko paccuvtarb
Pp. BepxHue Toukm guanazoHos “100 MBT”
1 “40 MBT" MOXHO YCT2HOBUTb pacyeTHbIM
nyTem, NOCKOABKY MPW 330aHHOM 3Have-
HUK P N3BECTHO, KAKOE HanpRXeHne no
KaxeT UNPOBOK BOALTMETP B YKa3aHHbIX
Toukax (U,.,,). CurHan Ha BxoAa partyvka
MOXHO nogare ¢ noboro reHeparopa C 4a-
cTOTOM Bbilwe 2...3 M n BbIXOAHBIM Ha-
npsxeHneM He menee 2,5 B (Ha Harpyske
50 OM). YpoBeHb curHana reHeparopa pe-
ryAupyloT Mo NOKasaHuaMm undppoBOro
BO/LTMETPA TaK, 4TOOLI BONLTMETP NOKa-
3an pacueTtHoe 3Hauenne U,,,, nocne vero
perynupoBkoi peanctopa R24 (R25) ycra-
HOBUTbL CTPESKY MUKpoamMnepMmerpa Ha
rocnenHee AeNEHNE LIKANLI.

Ons nutanna npubopa noaonaer o
H0M NCTOYHKK C BBIXOOHBLIM HANPAXEHUEM
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MowHocTb Ha Bxoae PacueTHbie 3havenus | OTHocuTenbhan | Mpueenennan |[Noxasavun
navivika, mBy MOWHOCTH, MBT NOrpewnocTs, % |NorpewxocTs, % | B3-48, B
20,2 208 -3.0 0.6 1,005
79.6 80,2 -0,75 0.6 1,995
99,4 100.2 —0.8 -0.8 2.230
15...24 Bnpun toke 150...200 MA. ECAM UC-  AWYWMHY MCXOAHOrO COMPOTUBNEHWN, Ha-
nonL3yeTca  ManoMOWHBLIN  ceTeBoW npsxenns nutanms 10 B okaszanoce Ao-

“apanTtep”, cnegyeT ybeanTLCs, 4TO HUX-
HAA rpaHnLa nynscaumnin BXOAHOTo Hanps-
XeHws, no kparHeh mepe, Ha 2,5 B npe-
BocxoauT 12 B.

MpaMyi0 NPOBEPKY XBpPakTEPUCTUK W3-
rorosneHHoro npubopa NpoBecTu He yaa-
NOCb U3-32 OTCYTCTBUSA COOTBETCTBYIOLLMX
npubopos. MoaToMy 0 npoBepke 4acToT-
HbiX CBOMCTB aT4MKa Ha 4aCTOTax B COTHU
Merarepy roBOPUTL HE MPUXOAWTCS.
B pacnopsxeHun asTopa UMenuck Nnllb
undpoeon MynsTuMmetp DT930F+ (knacc
TouHocTtn 0,05 npy namepennn NocTosH-
HOro Hanpsxenusa u 0,5 npu naMepeHnn
CONPOTUBIIEHUS, CpeAHeKBaApaTU4ecko-
ro 3Ha4eHUs NEePeMeHHOro HanpsXeHUs
A0 400 My [5]), HU3KOHBCTOTHBIN reHepa-
Top '3-117 (no 10 MIy), a Takxe Munn-
sonsTMeTp B3-48 (knacc TouHocTn 2,5
B nonoce 45y ...10 M)

MNoBepka HECKONLKMX TOYMEK LWKanu
(koHTpOoNL Nponasoauncs No UMPpPoOBOMY
BOILTMETPY, 2 He Mo LKane MUKPOaM-
nepmMeTtpa) Ha vactote S MMy nokasana,
470 BarTMeTp paboTtaeT TouHee U CTa-
6unehee, yem B3-48! XopoLuo, uTo y 3T0-
ro MUANMBOALTMETPA OKa3aNUCb Ha 3a4-
HeW CTEHKE KOHTPOAbHbIE rHe3aa, K KOTo-
PbiM MOXHO MOAKNIOYUTL BHELLIHUIA (L1 -
poBon) BoALTMETP. B npegnonoxenuw,
yro B3-48 He nmeeT wacToTHOM norpeuu-
HOCTW B cpenHen yactn pabouero gnana-
30Ha “acToT, 6bina BeiNoOAHEHa KaNMBPOB-
K& TpeX TOHeK HanpsiXeHWa Ha uvacToTe
400 Mu, no wMeBweMycs UNDPOBOMY
BOALTMETPY knacca 0,5.

Mocne atoro reHepatop 6w Nepect-
poeH Ha wactoty 5 MMy u no ungposomy
BONLTMETPY (2 He MO aHAaNoroBOW LLKane
B3-48) 6binn BOCCTAHOBAEHLI paHee wn3-
MepEeHHbIE 3Ha4EHUA HANPAXEHWUA HA BXO-
Ae patumka. o nokasanwsaMm B3-48 pac-
CHMTBLIBANACb MOLWWHOCTE Ha BXOAE U3 CO-
oTHowenwns P,, = U?/50, a MOLHOCTb, KO-
TOPYIO NOKa3bIBan BATTMETD, PACCHNTHIBA-
nack no ¢opmyne (2).

Pesynerarel 3TMX M3MepeHuid npuvee-
aexbl B Tabauye. OcofenHo Breuatnser,
4YTO B NOAYHYEHHBIX 3HAYEHWSIX NOrPeLLHOC-
TV SIBHO NMPOCMATPUBAETCA Hanuune CUc-
Temarnueckon ownbku [7, 8], a 310 03Ha-
YaeT, 4TO NapaMeTpbl BaTTMeTpa MoryT
BbiTh elye nyywe!

Jatunkamm MOryT CnyXuTb PasnuuHeie
TepPMOpE3nCTOpPbI KaK C NONOXUTENb-
HbIM, T&K W C oTpuuarencHeM TKC
Iina Toro ytobw y3en ACC pabortan ¢ Tep-
MopesaucropaMmm ¢ otpuuarensHeiM TKC
(namMnbl HAaKanMBaHUR WMEIOT MONOXW-
TensHuit TKC), B cxeme npubopa npeayc-
MOTPEHBI NePEMBbINKU (BbIASNEHb! LUTPUX-
NYHKTUPHON NMMHWEN), KOTOPBLIE HYXHO Ne
pPecTaBuThL B NOAIOXEHNE MEXY KOHTaKTa-
Mning 2u3

Ans npoeepku paborocnocobHocTm
ACC c paryvkoMm, uMewwuM oTpuua-
TeneHbin TKC, 661N NCnonNb30oBaH TEPMO-
peanctop MKMT-16 6ycuHkoBoro tuna
C  HOMWHANbHBIM  CONPOTUBAEHUEM
5,1 KOM [6] npu BKMOYEHWN NO Cxeme
paruvka “B". HecMoTpa Ha 6oAbLyo Be-

CTaTroqHO ANK pasorpeea MUHUATIOPHOro
TepmucTopa n 6anancupoBku mocta. Ho
nockoneky pabouas Temnepartypa ans
TEPMOPE3NCTOPa CYLWECTBEHHO HUXE,
4YeM DN HUTU HaKanuBaHus, a Ternnon3o-
nAuMA xyxe, 3ToT patumk paboraeTt cko-
pee Kak n3MepuTebL TeMnepaTypbl U cTa-
BUNEHOCTE HYNA O4eHb HeBLICOKA. Benu-
ynHa P, = 102 MBT.

Ana Xenarowmx no3KCrnepuMeHTUpo-
BaTb C PasnNnyHbBIMW AATHMKAMW MOXHO
nare Heckonbko o6wmx coseToB. Mcxoa-
HOEe COnpoTUBNEHME TepMopesucTopa
(ons moboro 3Haka TKC) HyxHO BuIGUpaTL
TakuMm, 4Tobbl CONPOTMBAEHWE HArpeToro
TepMopesucTopa (unu koMbuHaummn He-
CKONMbKUX TEPMOPE3UCTOPOB), pPaBHOE
50 Om, gocTUranoce NpyU MakCUMAanbHO
BO3MOXHOW TeMneparype pasorpesa. Ha-
npumep, TepmucTopsl CT1-18, CT1-19 6y-
CUHKOBOro TMna paborocnocobHel A0
+300 °C [6]. Npwn 3TOM B KOHCTPYKLUMW AaT-
Y¥Ka A0MKHL! ObiTh NPUHATE MEPLI Mo Nac-
CYBHOW TepMocTabnanzaumm n Tennion3o-
NAUuKn TepMopesncTopa.

TepMopesncTopbl ¢ OTPULATENBHBIM
TKC B MOMEHT BKJIIOMEHMS MOTYT WUMETH
cnuwkoM 6onellioe conpoTueneHuwe, No-
3TOMY ANA CO30aHWUA YCAOBWIA cCaMopaso-
rpeea MOXeT NOTPeboBaTLCA CyLUeCTBEH-
HOE yBEVYEHWNE HAaNPAXEHUS MUTaHUSN.

lMpwn wncnone3oBannu NO3UCTOPOB NPO-
6nemM c NUTAHNEM HE BO3HUWKHET.

Kpome CMHS-60, MoxHO ncnonb3osaTte
Lpyrue Tunbl MUHUATIOPHBIX 12MN HaKanu-
BaHWA, NapamMeTpbl KOTOPbIX MpUBEAEHbI
B [1, 2]. Nerko nonyunte npeobpasoBaren
€O 3Ha4eHveMm P, oT eaMHWL A0 COTEH MUA-
nvearT. Namepenne Gonblueit MOWHOCTH
BY curHana npoBopaT wepes cornacosan-
Hbie arTeHiaTopbl. C pacueToM arTeHioa-
TOPOB MOXHO No3HakoMuTeen B [9, 10].
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MAJIOMOLWHBIE

3APSIAHBLIE YCTPOUCTBA

Hapsiny ¢ TpaRMUMOHHBIMY 3aPSIAHBIMY ycrpoucTeamm, obecneyn-
BAIOLLMMMN HOMUHANbHBINA TOK 3apSAKYN akkymynaropHo# 6arapew (RO
10 A), aBTOMOGUTENN LUINPOKO MONB3YIOTCH CaAMOARENbHLIMU MAano-
MOLLHBIMM, 3 3HAYNT, MAnOrabapyUTHbLIMYU U JIEFKUMMU YCTPOACTBAMM,
OPHEHTUPOBAHHLIMYN Ha pelLlieHne YacTHbIX 3aAay.

Huxe npeacrasneHbl onNUCaHNst ABYX TakKnX KOHCTpykuuiA. OaHa na
HUX paccuuTaHa Ha 3apsaHeii Tok go 1,5 A. ABrop npegnaraer cra-
LHOHapHO YyCTaHOBUTb €€ Ha aBTOMOGUIb U NOAK/IIOUNTD K 3aXKNMaM

Garapen.

Bropas — Ha Tok 3apsaku okono 0,5 A — npepHa3HaqeHa Ans 06-
cnyxuBauns 6arapey npy 60nbLUNX NepepbIBax B IKCNNyarayum.

A. KOPCAKOB, r. Open

OnvcbiBaeMoOE ManoMOLLHOE CETEBOE
3apsAHOE YCTPONCTBO CAYXWUT AnA 3apaa-
kM aBTOMOOUMNLHON akkyMynsTopHow Ga-
Tapen HebOALLLIUM TOKOM. KOHCTPYKTHB-
HO OHO PpacCcYuTaHO Ha YCTaHOBKY
B TP2HCMOPTHOE CPEeACTBO C MOAKNOME-
HMEM K cucTeme 3nexkTpoobopynoBaHus.
Taknm 06pazoM, He HyXHO Kaxabin pas
passepTbiBaTh 3apRAHOE  YCTPOWUCTBO
W nogkNiouaTs ero k 6arapee, AOCTATOMHO
AVlLE BCTABUTL BUAKY B PO3ETKY.

3710 AaeT BO3MOXHOCTL 3apaxate 6a-
Tapeo asTomobunsa Besne, rae ecrtb A0-
cTyn K nuTaowen anextpocetn 220 B. Na-
panfAentHo C 32PKAKOIN YCTPOWCTBO AOMNY-
ckaeT NoNb30BaHWe 2aBTOMarHUToNoN

Cxema 3apsaHOro ycTponcTea nokasa-
Ha Ha puc. 1. OY DA1 koHTponupyeT Ha-
NpRXeHVe Ha BbixOAEe YCTPOWCTBAa U NMpwn
AOCTUXEHWUN YCTAHOBAIEHHOrO Pe3ncTo-
pomM R3 BbIXOAHOrO HaNPSXEHUA OrpaHn-
YNBAET TOK 4epe3 aKKyMynaTopHylo 6aTa-
pelo Ha ypoBHe ee Toka camMopaspaakn
KonpeHcatop C1 npegHasHaveH ana crna-
XMBaHWA Nynbcaumnii. MNpu Toke B 1,5 A Ha
npaXxeHve NyAbCaumin paBHO NPUMEPHO
5B. Crabwnutpon VD6 crabuwnmnsupyet
HanpsxeHne nmtadus QY. Peauctop R6
CAYXUT ANS OrpaHNHEHNA TOKA 3apAaku

C aennrtens HanpaxeHus, cobpaHHoro
Ha peancTtopax R7 n R8, Ha nHBepTUPYIO-
wyin Bxoa OY nocrynaeT HanpaxeHwe
nponopunoHantHoe BbixoaHOMY. CeeTto-
avoa HL1 cnyxut anf nHankauuwn Hanu-
YNR HANPRXEHWA B ceTun, a HL2 — ana nH-
OVKaUMM MOAKNIOYEHNA K aKKYMyNaTop-
How Barapee

Bnaroaaps peanctopy R6 3apsaHbii
TOK MaNo 3aBUCKUT OT HanpaxeHua Ha 6a
Tapee, HO NPU AOCTUXEHUK YCTAHOBNEH-
HOrO BLIXOQHOrO HaNPSXeHUN TOK 3apaa-
KW CHUXAeTCA A0 3HAYEHWA TOKa ee CaMo-
paspsaakn. B TaKOM pexuMe yCTpOWCTBO
Moxet paboTaTe HeorpaHUYEHHOE BpeMms,
NO3TOMy KOHTPONMPOBaThL Mpouecc 3a
PSAKN HET HeoBXoANMOCTW.

YCTPOMCTRO TaKXE Mano 4yBCTBUTESNILHO
K @BapPUIHOMY 3aMbIK2HUIO BbIXOAHOW Lie-
Ny, HO AANTENLHOE HaxoXAeHWe B TaKOM
pexvMe HexenarensHo. [ina 3awmTe one
paTtopa OT NOPAXEHWA 3NEKTPUHECKUM TO-
KOM MpUMMEHEH CEeTeBOWN TPExXMpOBOAHLIN
xabenb ¢ ABOWHOWN U30NKLMEN N eBPOBUI-
xon X1 Ha KoHue. PasyMeeTcs, 3alunTHBIN
KOHTAKT OTBETHOIN EBPOPO3ETKM Heobxoan-
MO HaIeXHO 323eMJTNTb.

MNpw cnyvaiiHoM NonagaHum ¢pasw ceTh
Ha kopryc aBToMobuns (13-3a nospexae-
HWA ceTeBoro kabenf) neperopaer OoAVH
W3 NpeaocxpaHuTene, yCTponcTBo okasbl-
BaeTca obecToveHHbM. BTopuunas 06-
MOTKa ceresoro tpaHcgopmaropa T1 Bo
BCAKOM cflyyae AonxHa OblTb HAZeXHo
N30/ IMpOoBaHa OT NEPBUYHON W OT MarHu-
TonpoBOAa.-

Heo6x0avMO NOMHUTB, 4TO NPW 32PKRAa-
ke Garapew B cnyyallHoOM MecTe, rae eespo-
poO3eTka MOXET OKa3aTbCA He3asemneH-
HOW, Bbl nogBepraete cebs peancHOn
onacHoCTH, NO3TOMy He npexebperanTe

N HLT

f

HVMKAGKMMW MepaMy 3aWUThl ( PESVMHOBLIN
KOBPWK MAK Cyxas Aocka NoA HOrW, pean-
HOBblE NEPYATKN UAK CyXWe TKaHEBLIE py-
KaBUUbt)

3apsaHoe YCTPONCTBO KOHCTPYKTUBHO
o}hopMAEHO B NNacTMaccoBoi kopobke oT
anexTpobpuTanl “Bepack”. Kopobky A no-
MECTMA nog KanoT cBoero aBTomMobuns
“BA3 21063", npukpenus K BHYTPEHHEen ne-
peropofke MaLlnHbl PRAOM C MECTOM OA
3anuacrei.

TpaHcdopmarop T1 — nobon manora-
GapuTHBEIN ceTeBon MoluHoCTeIO 25 BT Co
BTOPUYHON OOMOTKOM H2 HanpsXeHwe
15,5...17.5 Bnpn toke 1,5A. Qvonk VD1—
VD4, VD7, VD8 nogoirayT niobbie 13 cepvn
K226, Bo3amMoxHa vx 3ameHa Ha KO212
KA213 v ppyrve cpegHeit MowHoCcTU. [n
0a VD5 — K522, K521 ¢ niobbiM BykBeH-
HbIM MHAEKCOM WAV Apyrue manorabapur-
Hbie. Bmecto KC 191X noaoitaet crabunan-
TpoH KC191E

Ceetopyron AN307B 3eneHoro ceeve-
HWR MOXHO 3amMeHuTb Ha AN307T,
AN307TM, AN307HM, a AN3076 kpacHoro
CBEYEHUA Ha AN307K, AN307BEM
AN307KM. OY K140Y01208 3ameHnm Ha
K140y0,1408, npu sTom pesncrop RS mnc-
KMOHAIOT, @ BuiIBOA 8 ocTasnsior ceoboa-
HBIM.

TpaHaucTop KT825I yctaHasnmeaoT Ha
TENAOOTBOARLUYIO MNACTUHY NAoWAanLio
60 cM” 1 TonwmHon 3 MM. NocTosiHHbIE pe-
auctopbl MNT, noacTpoeyHbie Pe3ncTopul
— Cn3-386, CMN3-19 wan gpyrue manora-
6aputHble. KonaeHcatopwl — KS50-35
KS50-24 nan K50-16.

BOALLUMHCTBO AeTanen yCTPOWCTBa
CMOHTMPOa2HO Ha ne4aTtHoW nnate w3
GONLrNPOBAHHOIO CTEKOTEKCTOANTA TON-
wyHon 1,5 MM. Yeprex nnatel nsobpaxeH
Ha pUC. 2.
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SNEKTPOHUKA 3A PYJIEM

E-mail: cor@paguo.ru
Ten. 207-88-18

PAQVO Ne 7, 2000

Mpw W3roToBNEHKUK YCTPOCTBR ANS yC-
TaHOBKW Ha aBToOMOOWIb HeobGxoauMo
ocoboe BHUMaHME YAENUTL XECTKOCTH
MOHT2Xa MACCUBHbIX feTanei Ha nnare
n apyrux ysnos wn aeranein B kopobke,
2 TaKxe BonpocaM 3awmTe npubopa ot
BNarv v Nbinu.

Ana HanaxueaHua ycTponcTBa noa-
KNIOYAI0T K €ro BuiXoAy BMECTO HAarpysku
BOALTMETP MOCTOSAHHOIO TOK& U PE3UCTO-
poM R3 ycTaHaBnuMBawT HanpsXeHue
B npepenax 13,4...13,6 B. 3arem k Bbixoay
YCTPOWCTBA MOAKMIONAIOT Pa3spPiXEeHHYI0
Garapeto nocneaoBaTensHO C aMnepMeT-
poM W ycraHaenuealoT peanctopoM R6
TpebyeMuil TOK 3apsaku B npepenax
05.15A.

* * *

H. TEPLEH, r. Bepe3Huku
Mepmckoii 06n.

Kak nseectHo, aBTOMOBUNbLHBIE aKKY-
MynaTopHbie 6aTapen B nepuon ANUTEeNb-
HOrO, H2NPUMEP 3UWMHEr 0, XPaHEeHUs pas-
PAXAIOTCA, NOSTOMY UX PEKOMERAYIOT ne-
puoavueckn noasapaxate. OnucoiBae-
MO€ YCTPOWCTBO NpeaHasHaveHo oNe aB-
TOMBTMYECKOro nogaepXaHus aBTOMO-
6unbHOl akkyMynaTopHon Garapen B 3a-
PAXEHHOM COCTOSHUM BO BpPEMSsl XpaHe-
HUA. Ero $yHKUMOHaNbHBIE BO3MOXHOCTU
NO CPaBHEHWIO C KOMMNNEKTOM annaparty-
pbi, ONUCaHHBIM 2BTOPOM 3TWUX CTPOK
B cTarbe “lpucraska-asToMarT Kk 3apRaHo-
My ycTtponctey” (“Pagno”, 1997, Ne 7,
c. 44-46), 60nee CKPOMHBLI, 3ATO OHO
3HAuUNTENILHO NPOWE W HEe COAEPXUT
3N1EeKTPOMEXaHUYECKUX pene

MpuHuvnuaneHas cxema ycTponcTea
n3obpaxeHa Ha puc. 1.

Tpanaucropwl VT1, VT3, VT4 n cTabn-
nantpoH VD5 ob6pasyior nocneposartens-
HuIA cTabunusaTop Hanpsxenus. Hanps-
XeHue, KOTOPOE YCTPOMCTBO NOAAEpPXu-
Baet Ha 6arapee, ycTaHaBNMBAIOT peaunc-
TopoMm R6. lNpepenbl M3MeHeHWA 3TOro
HanpaXeHWa ornpepeneHsl COnpPoTUBAE-
HueM peaunctopos RS n R7. Tok 3apapkun
KOHTPOAUPYIOT MO LUKane amnepMerpa
PA1

Mpy noaknoYeHUN YyCTPOCTBA K 8KKy-
MyNaTopHOM 6aTapee HanpsaxXeHVe Ha Hewn
06biuHO MeHbLLEe 3apaaHoro. MosToMy pe-
ryavpylowmnin Tpansmnctop VT3 oTKpuiT
W HACbILLEH, Yepes Hero NpoTeKaeT Mak-
CUMaJIbHbIN TOK. A5 328WWTBI PEryNINPYIO-
uiero TpaH3ucTopa OT NePerpyskun CNyXuT
orpaHnunTens Toka, cobpaHHbliA Ha TpaH
3ucrope VT2.

Mpw BO3pacTaHum ToKa Harpyaku Nage-
HME HAaNPSAXEHUA Ha TOKOU3MEPUTENLHOM
pesucrope R3 yBennumBaeTcs, U B HEKO-
TOpLIN MOMEHT TpaHaucTop VT2 npuwort-
KpbIBAETCH, yMmeHbluas 6azoBblii TOK CO-
CT2BHOIO PErynupylowero TpaHancropa
VT1, VT3. B peaynsrarte 3apsgHoe Hanps-
XeHne, a 3Ha4UT, U TOK Yepes TPaH3UCTOP
VT3 yMeHbwaorca. Takum o6pa3om, Mak-
CUManbHO BO3MOXHBIM TOK 4epe3 cTabu-
nn3aTop — 3apsaHbIA TOK a8KKyMynsitop-
How 6arapen — 3aBUCWT OT CONPOTHBAE-
Husa peauctopa R3

Mo mepe 3apsakn HGatapen Hanpaxe-
HWE Ha Hel yBENu4MBaETCH, NPUbINXance
K HanpaxeHwio crabunusauww, a 3apsag-
HbIA TOK YMEHBLLIAETCH A0 3HAa4YeHus, He-
obxoaMMoro nuLLL ANA KOMNEHCaUUN ee
camopaspsaku. fvoa VD6 cayxur ans 3a-
wmTe 6arapen OT paspsaky Yepes Lenun
crabvnnusartopa B ciy4ae OTKIIOYEHUR ce-
TEBOIO HaNPSXEHWA.

3a BunpaMUTENEM 3apsRHOro yCTPOn-
CTB2 BIKSIIOYEH CIIRXUBAIOLNA KOHAEHCA-
Top C1. OH HyXeH He Ans yMeHbLUEeHWA
YPOBHS NynbCauwmii npu 3apsake, no-
CKOMbKY, BO-NEPBLIX, NPU yKas3aHHOW Ha
cxeMe eMKOCTU ero CraaxXuvBaruwmi ad-
ekt Byner 3ameteH AWWL NPU KpahHe
Manom 3apsaHOM TOKEe W, BO-BTOPLIX,
crpaxuBaTtb 3apRaHelii Tok BooOwe He
Tpebyercs. 3TOT KOHAEHCATOP NO3BONAET
NPOU3BOANTL PEryAUPOBKY BLIXOAHOrO
HaNPsAXeHWs YCTPOMCTBE — C HUM HeT
nyALCaLUWA NPY Manoi Harpy3ke.

O BKMOYEHUN YCTPOUCTBA B CETL CUr-
HannaupyeTt ceetopuog HL1

YCTPOUCTBO paccuvTaHo Ha AnvTenb-
Hyi0 paboTy noa Hanpsixenvem 6e3 nocto-
AHHOrO NPUCMOTPA, NO3TOMY ANA MOBbi-
WEHMA HaNEXHOCTH ero AeTany BuibpaHbl
C 32MnacoM N0 OCHOBHLIM NMapaMeTpaM.

TpaHcdopmartop T1 nogonaer mobon
MowHocTeo 20...25 Br, ¢ xopowen me-
xobMoTOuHOM n3onsaumen, obecneunsaio-
WK Ha BTOPU4HOM OOMOTKE HanpsxeHne
17...19 B npn toke 0,5 A

MocrosHHbIE pe3ancTopskl, kpome R3, —
MAT; nepemenHbin pe3uncrop RE6 —
MN3-13. Peancrop R3 — npOBONIOYHBIA,
camopencHbi (puc. 2). OH HaMoTaH HK-
XPOMOBLIM MPOBOAOM 3 AuaMeTpPoM
0,3 MM Ha CTEeKSIOTEKCTONINTOBOM NAaHke 2
TOAWMHON 1 MM. Tak Kak HUXPOM MJOXO
naseTcs, coeAHeHVe NPOBOAA C MeaHbl-
MW BbiBOgaMU 1 BLINONHEHO BUHTamMu 4
¢ rankamm M3.

AmnepmeTtp PA1 — no6oit ¢ TokoM
nonHoro otknoHeHus 0,5...0,6 A. Tpanan-
ctop VI3 u avoa VD6 yctaHOBnNEHs Ha
TennooTsoAbl nowansly He MeHee 100
n 10 c™? cOOTBETCTBEHHO.
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YCTpOMCTBO CMOHTMPOBAHO B NPO4HOM
KoxXyxe pasmepammn 170x120x90 mm
Ha nepeaHI00 NaHens BbIBEAEHB aMnep-
meTp PA1, nHAVKATOP CEeTEBOro Hanpsxe-
Hua HL1, aepxarenu npegoxpaHutenen
FU1 n FU2 v py4ka peanctopa R6. B koxy-
xe HeoOX0AUMO NPOCBER/IUTEL BEHTUAALN-
OHHBIE OTBEPCTUS.

BonbWWHCTBO Menkmx getanei CMOH-
TUPOB2HO Ha NEYaTHOWN Niare U3 CTekNno-
TeKCToNuTa ToNnwuHon 1 MM. YepTex nna-
Thi NOKa3aH Ha puc. 3. Ha yepTexe 3aqep-
HEHbl y4acTky, rpe ¢onera yaaneHa pes-
LOM.

TpaHawncTop MN702 MOXHO 3aMeHUTL Ha
KT802A, KT805SA nnn KT819 ¢ niobuiM Byk-
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BEHHbIM MHpEekcoM; KTB08A — Ha KT801A
wam KT815A; KT315B — Ha KT3156 vnn
KT315l, KT312B — Ha KT3126. BmMecto
0809 nogoinayr crabuantponsr 0808,
810, A814A —[18148B




HanaxvBaHwe yCTpOWCTBa HAa4YMHAIOT
C NPOBEPKN NMpenesios peryavpoBaHuns
HanpsxeHna peauctopom RE. [ina aToro
K BbIXOAY MOAKMOYAIOT BPEMEHHBIA Ha-
rPy304HBIN PE3NCTOP CONPOTUBIEHNEM
300 Om MowHocTeio 1 BT B kpaitHmux no-
noxeHnsax Asnxka peauctopa R6 Hanps-
XeHue Ha smuTTepe TpaHauctopa VT3
A0nxHOo 6biTe pasHo 13,8 n 16,8 B. MNpwn
HeoOX0AMMOCTY 3TN NPeAEbl KOPPEKTU-
pytoT nogbopkon peaucropos R5, R7
Lkany nop py4koi pesvcropa RE rpany-
mpyot ot 13 go 16 B no obpasuLoBoMy
BONLTMETPY, NOAKNIOHEHHOMY napan-
NenbHO Harpyske.

Monbuvpan aAnnHy NpoBoaa pesncropa
R3, ycTaHaBnUBAaIOT rPaHnuHbIA TOK Ye-
pe3 cTabuan3aTop Ha ypoBHE OKONO
0,5 A. Tunoeas 32BUCUMOCTL BbIXOOHOMO
HanpsxeHua cTabunnsaropa oT Toka Ha-
rpy3ku npeacTaeneHa Ha pyuc. 4.
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Ana 32apsakn akkyMynaTopHyio 6ara-
pelo NOAKIHAT K YCTPOWCTBY B COOT-
BETCTBYIOLLEN MOARPHOCTH, yCTaHaBAN-
BatOT pe3auctopoM RE HanpaxeHwe, KO-
TOpOE AOSIXEH UMETL 32PAXEHHbIN AKKy-
MYARTOP B COOTBETCTBUM C UHCTPYKLUMEN
nO ero 3Kkcnnyatauum, 1 BKAIOYAKT yCT-
POWCTBO B CETb.

KoHCTpyMpys ycTpoucTBO, cheayer
no3aboTUTLCA O HAAEXHOW N30NALIWN TO-
KOBEQYLIMX AETaNel, 3NeKTpu4eckn CBs-
3aHHbLIX C ceTbio. U TeM He MeHee npu
3Kkcnayarayum annapara, ocobeHHO B yC
NOBUAX rapaxa, cnenyer NpUHMMaThL BCe
Mepbl NPEAOCTOPOXHOCTY, YTOBbI HE MNOo-
nacTe NOA yA2P 3NEKTPOTOKOM a

NPEONATAEM:

ATC — Panasonic, LG.

MporpamMmbl Tapndurkaumnn.

Mockea: T/¢ (095) 962-91-98;
962-94-10

C.-Netepbypr: 1/¢ (812) 535-
38-75

3nekTpoHHas nNouTa:
ms_time@hotmail.com

TPU ®A3bl — BE3 NOTEPH

MOLWHOCTU

C. BUPKOKOB, r. Mocksa

B pasanunusbix nobGuTenbckux 3NI€KTPOMEXaHUYECKUX CTaHKax
n npucnoco6neHnsax 4ailye BCero UCnonL3yloTca TpexdaaHbie aCuH-
XPOHHBIC ABAFraTeny ¢ KOPOTKO3aMKHYTbsiM poTopom. K coxaneHnuio,
TpexcdazHan cersp B 6biTY — SBNI€HNE KparnHe peaxoe, NoO3ToMy Ans Nx
nuratmsa or o6bIYHON INEeKTPUYECKOHW cetu moburenn npuMeHsIor
Pa3ocABUraIoOLLMIA KOHREHCATOP, 4TO HE NO3BONAET B NOAHOM Oobbe-
Me peann3oBaTs MOLYHOCTb ¥ MNYCKOBLIE XapaKTepUCTUKN ABNraTensl.
Cywecrsyowymne xe TPUHUCTOPHbIE “dasocaBuraowyme” yCTpoucTea
eiye B 60/1bLLEH CTENEHN CHUXAIOT MOLYHOCTb Ha Bany ABUrarenemn.

BapunaHT cxembl yCTPOWCTBa 3anycka
TpexdasHoro anektpoasurarens 6es no-
Tepwu MOWwHOCTY NpuBeaeH Ha puc. 1. 06-
moTkmn gsurarens 220/380 B coepmHeHb!
TpeyronbHUKOM, a koHaeHcarop C1 Bo-
yeH, kak 00bINHO, NapannentHo 0AHOW U3
HuX. KonaeHcaTopy “noMoraet” gpoccenb
L1, BKMAOYEHHBIW NapannefbHo ApPYrow
obmortke.

Mpw onpeaeneHHOM COOTHOLLIEHUN EM-
xocty koHaeHcatopa C1, nHAykTMBHOCTN
ppoccens L1 n MOWHOCTY Harpy3kn MOX-
HO NOAYYuTL CABUI $a3 Mexay Hanpsaxe-
HUSIMW Ha TPEX BETBAX Harpy3ku, pasHbiiA
Touno 120°. Ha puc. 2 npuseneHa BeKTop-
Has AvarpaMMa HanpaxXeHuiA aonst ycTpon-
CTB&, NPeACTaBNEHHOro Ha puc. 1, Npyun-
CTO aKTUBHOW Harpy3ke R B K2X40M BETBU
NHenHbIN TOK |y B BEKTOPHOM BUAE paBeH
pasHoCTH TOKOB I3 u |5, @ No abconoTHOMY
3HaYEeHW0 COOTBETCTBYET BENUuuHe lo\3,
roe lo=li=l=l=U;/R — ¢asHbin TOK Ha-
rpyakm, Up=U,=U,=U,=220 B — nnHeliHoe
HanPAXeHWe CeTH.

K kongeHcatopy C1 npunoxeHo Ha-
npsxenve Uq,=U,, TOK Yyepes Hero paseH
Ic; v no ¢asze onepexaeT HanpaxXeHne Ha
90°. AHanornuHo K apoccenio L1 npuno-
»eHo Hanpsxerne Uy, =Ua,, TOk uepes Hero
I, oTcTaeT o1 Hanpsxerns Ha 80°. MNpw pa-
BEHCTBE aBCONOTHLIX BESIMYNH TOKOB lcy
n |, X BEKTOPHAA PasHOCTL NPV NpaBnib-
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HOM BbIOOpE eMKOCTU W WHAOYKTMBHOCTW
MoxeT 6biTe paBHOW |, Casur ¢as mexay
TOKaMM |cy u |, coctaBnser 60°, noatomy
TPEeyronbHuK n3 BeKTopoB |, Igy v I —
PaBHOCTOPOHHWIA, @ UX aBCoNIoTHas Benn-
ynHa cocraenseT le =l =1,=le V3.

B cBoI0 ovepeap, ¢pasHbid TOK Harpya-
kM ly=P/3U;, rne P — cymmapHasa Moly-
HOCTb Harpyaku. VHbiMWU CROBaMK, €CAn
eMkocTe koHaeHcaropa C1 u nHayktme-
HOCTb gpoccens L1 BuibpaTts Takumu, 4To-
61 NPY NOCTYNNEHWUN HA HUX HANPRXEHWA
220 B tOK _uepes3 nux 6uin Obi paseH
lev=1.,=P/(/3U;)=P/380, nokasaHHan Ha
puc. 1 yens L1C1 obecneunT Ha Harpyske
TpexdasHoe HaNpPsXeHWe C TO4HBIM CO-
6nmonenvemM casura ¢as.

B T1abn. 1 npuBeneHb 3HaueHWs Toka
le;=h,, eMkocTn koHpeHcatopa C1 v wH-
OykTUBHOCTK ppoccens L1 ana pasnui-
HbLIX BEAWMWH MONMHOA MOLHOCTU 4WUCTO
aKTUBHOWM Harpysku.

PeancHas Harpyska B BuUAe 3/1EKTpo-
ABUraTtens UMeeT 3HaYUTENbHYIO VHAYK-
TMBHYIO CcOCTaBnsowylw. B pesynerare
NuHEeNHbIK TOK OTCTaeT No ¢ase OT ToKa
AKTMBHOWN HArpyskyn Ha HEKOTOPLIA Yron ¢
rnopsagka 20...40°. Ha wwibpykax snekT-
ponsuratenein O6bHHO YKa3bIBAKOT HE
yros, a ero KOCUHyC — LUMPOKO W3BECT-
HbIlA COS(, PABHBIA OTHOLLIEHWIO 8KTUBHON
COCTaBNALWEen NNHENHOro TOKa K €ero
MONHOMY 3HA4YEHWIO.

MHAYKTUBHYIO COCTaBASIOWYIO TOKa
NPOTEKAIOLLEro 4epes3 HarpysKy YCTpon-
CTBa, NOKa3aHHOro Ha puc. 1, MOXHO
npeacTaBuTL 8 BUAE TOKOB, NPOXOARLUNX
yepes3 HEKOTOPbIE KaTYLLKW WHAYKTUBHOC-
™M Ly, nopknouveHHbie napaniensHo ak-
TUBHLIM  COMPOTUBAEHUAM  Harpy3km
(puc. 3,a), nnyn, 4TO 3KBMBANEHTHO, Na-
pannensHo C1, L1 v ceteBuIM NpoBogam

Ta6bnuua 1

P, Br| =1, A|Ct, Mk® | L1, Tu
100 0,26 38 266
200 0,53 7.6 1.33
300 0.79 11.4 0,89
400 1.05 15.2 067
500 1.32 19.0 0.53
600 1.58 229 044
700 184 26.7 0.38
800 211 305 0,33
900 2,37 343 0.30
1000 2,63 38.1 0.27
1100 289 41,9 0.24
1200 3.16 45,7 0,22
1300 3.42 495 0,20
1400 3.68 53,3 0,19
1500| 3.95 571 0,18
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~2708

Puc. 3 5)

W3 pmc. 3,6 BUOHO, 4TO NOCKOSNLKY TOK Ye-
pes WHAYKTUBHOCTL NpoTuBogaseH TOKy
yepes eMKOCTb, KaTYLWKA WHOYKTUBHOCTU
Ly yMEHbWAKT TOK 4epe3 €MKOCTHY0
BETBL PA3s0CABWIAIOLLEN LIENW N YBENNUN-
BAIOT 4epe3 MHAYKTUBHYIO. MNo3ToMy ana
CcOXpaHeHusi pasbi HAaNPAXEHNA HA BLIXO-
Ae ¢asocaswramoweit Lenn Tok uepes
koHaercatop C1 HeobxoaMMo yBEANMUNTL
W Hepes KaTyLLKy YMEHbLUNTL

BextopHan aunarpamma pna Harpysku
C WHOYKTUBHOW COCTaBNRAIOLLEN YCIIOXHA-
etca. Ee dparmeHT, NO3BOAKIOLLNIA NPON3-
BECTU HeobxoarMble pacueTs:, NpUBeaeH
Ha puc. 4.

MonHbI AnHenHbIM TOK |, pasnoxeH
34ecb Ha ABe COCTaBNAIOWMNE: AKTUBHYIO
Incos¢ n peakTnehyio sing. B peaynwrare
peLLeHns CUCTEMbI ypaBHEHWIA AN\ onpe
AeneHns HeobBXOAUMBIX 3HAYEHWH TOKOB
yepes koHageHcaTop C1 v katywky L1

118307 +1,siN30=1,cos g,

lexcos30°™-1, ,cos30=;sing

nonyyaem cReayolme 3Ha4eHUs 3TUX
TOKOB:

Ic;=2/V3* I5sin(@p+60°),

1.,:=2/V3 - Incos(@+30°).

Mpy uicto akTueBHOWM Harpyake (¢=0)
dopMynbl AaldT paHee NOAyYeHHbIn pe-
3yaetaT: le, =l =l,. Ha puc. 5 npveeneHtl
3aBMCUMOCTWN OTHOLLEHWA TOKOB Iy 1 |
K |5 OT COSQ. paccumTaHHbie no atum ¢op
mynam. [lns ¢=30" (cos¢=vy3/2=0,87) 1ok
xoHpeHcatopa C1 Makcumanen n paseH
2/N31,=1,15l;, a Tok ngpoccens L1 sasoe
MeHbLUE. ITUMMW Xe COOTHOLLEHUSIMU € XO
POLLEN CTENEHBID TOYHOCTU MOXHO NOfb
30BaTLCA ONA TUNOBLIX 3HAYEHUNA COSY,
paeHbix 0,85...0,9

B rabn. 2 npuseneHb) 3Ha4E€HWA TOKOB
lcs, lL1, NMpoTEKaIWMX Yepe3 KOHAEHCAToR

Iy

Puc. 4

/ [
ey |
In fo—", E—
C1
1 I
0.9 \
08 AN
0, 7 \ I L1
06 \ \I I
0.5 \\
0.4 .
03
Puc. 5 1 0,95 09 085 08 cosg@
HocTb M Tok 06MoTku. B Tabn. 3 npueege-
Tabnuua 2 bl 3HaseHus Toka B NepBUNHON 0BMOTKe
P.BT| iy, A ks, A| C1, mx® | L1, T Tpancopmaropa TC-200-2 npu nogaue
1'00 0351018 53 399 Ha Hee HanpsaxeHns 220 B npy paznnuHeix
>0 107010351 162 1200 3a30pax B MarHUTOMNPOBOAE WU PasHOM
300 1'05 053 15‘2 1'33 BIOYEHUN cexkumin obMoTok. Conocrae-
200 1'40 0.70 20'3 1'00 neHne paHHBIX Ta6N. 3 U 2 Nno3BoNseT coe
so0 175 o =4 1080 Nartb BLIBOA, 4TO YK&3aHHLIN TpaHcdopMa-
sz s 3 tos TOP MOXHO YCTAHOBWUTL B (Pa30CABWIaI0-
= A : : : Wyio eNb ABUraTens ¢ MOLWHOCTLIO NPpu-
001246 1123| 356 0.57 mepHo ot 300 ao 800 Bt n, nonbupasn 3a-
800 | 281 | 140] 406 | 050 30D M CXEMy BIUIOHEHUS OBMOTOK, NOfy-
900 1316 [ 158 457 | 044 UNTL HeOBXOOMMYIO BENMUMHY TOKa. WH-
1000 351 1 1.75| 508 | 0.40 DYKTMBHOCTL W3MEHAETCA TaKXe B 323BUW-
1100/ 386 193| 559 | 038 CUMOCTM OT CWHGDA3HOrC VAN MNpPOTUBO-
1200) 4211 211] 610 | 033 $a3HOro CoeanHEHNA CETEBON N HU3KO-
1300/ 456 1228 | 660 | 0.31 BOJSILTHBIX (HENPUMEP, HaKanbHbIX) 06MO-
1400[/ 491 1246]| 711 | 029 TOK TpaHcopmaTtopa. MakcuManbHbiii
1500] 526 | 263 | 762 0.27 TOK MOXET HECKOSIbKO NpEBbILLIaTL HOMU-

C1 v apoccens L1 npy paznnuHbix Benuyum-
Hax NOAHOW MOLLUHOCTWU Harpysku, UMeio-

HaneHbIA TOK B paboueM pexmnme. B 3ToM

Tabnuua 3

wewn /"2333’*”06 Bbilue  sHaqenve 3asop s Tok CBTeBON OBMOTKN, A,
cosg=
Ana Takoin dpasocaBUraloLen Lienu nc- "ar""“:::)omm' npw c?::: °:,:: :bm;“oa

none3yloT KoHaeHcaropsl MBIO, MBI 223 ';3., " 0'254
MBI T, K42-4 Ha pabouee HanpsaXeHvne He o3 0.63 054 0.46
Menee 600 B nnn MBI4, K42-19 Ha Ha- 0‘5 1'26 1'06 0'93
npsxeHve He Menee 250 B. [poccens 1 . 508 175

poLie Bcer OTOBWUTbL M3 TpaHCQOp- -
Maropa NMUTaHWA CTEPXHEBOW KOHCTPYK
LMW OT CTaporo NaMroBoro Tenesn- Tabnuua 4
3opa. Tok xonocToro xopa nepen4- HoMunaneubik| MowHocTh
HOM OBMOTKM Takoro TpaHchopma- | TPaHcdopmarop Yok A newravens, B
Topa npu Hanpaxeunn 220 B obbiu- TC-360M 1.8 600 ... 1500
HO He npesbiwaer 100 MA n umeer TC-330K-1 1.6 500 ... 1350
HENVHENHYIO 3aBUCMMOCTL OT NPu CT-320 16 500 . 1350
NOXeHHOro Hanpsxenus. Ecnn xe CT-310 15 470 . 1250
B MarH1TOrNpPOBOA BBECTU 3a30p NO- TCA-2701
psaka 0,2...1 Mm, TOK CylecTBeHHO TCA-270-2, 125 400 .. 1050
BO3pPAacCTeT, 8 3aBUCUMOCTbL €ero OT TCA-270-3
HaNPSXeHWA CTaHET NMHENHOoN TC-250

CeteBble 06MOTKM TpaHcopMa Tc_250_;

Topos TC MOryT GuiTe coeiMHEHb TC-250-2 11 350 . 900
TaK, 4TO HOMUHANLHOE HanpaXeHne TC-250-2M ’
Ha Hux cocTaBut 220 B (nepeMbiuka TC-250-21
Mexay BeiBogaMn 2 n 2'), 237 B (ne TC-200K 1 330 850
pemMbiuka Mexay BeiBoaaMu 2 u 3') TC.2002 095 300800
nin 254 B (nepembiuka Mexay Bbl TC180

opam: 3 :1 3') Cereso npspxe TC 180é
Huer L n 10T H2 BLIBOAbI TC 180-4. 0.87 275 00
in B saBucmmMocTy ot Buga co TC.180 28

eAVNHEHNA MEHAKITCA WHAYKTUB-




cnyyae pna obneryeHns TeNNOBOro pexu-
Ma LenecoobpasHo CHATL C TpaHcdopmMa-
TOpa BCE BTOPUYHbIE OOMOTKW, 4aCTh HN3-
KOBOJIETHbIX OOMOTOK MOXHO MWCMOfbL30-
BaTb 1A MUTEHUA LIenen aBTOMaTHKW yCT-
poncTea, B KOTOPOM paboraer 3nekTpo-
Asurarenb.

B vabn. 4 npvBegeHb HOMWHANLHLIE
BEJINUMHB TOKOB NEPBUYHbIX OOMOTOK
TpaHcOPMATOPOB PasfiNiHbIX TENEBU30-

poB [1, 2] N OpMEHTUPOBOUHBIE 3HAYEHNA™

MOLLIHOCTW ABUraTens, ¢ KOTOPbIMY WX Lie-
necoobpa3Ho MCrnonb3oBaTh.

daszocasuraowyio LC-uene cneayer
paccunTbhiBaTe AN MaKCUManbHO BO3-
MOXHOW Harpy3ku 3MeKTpoaABUraTens.
Mpy MeHblueit Harpyske HeobXoAWMbIN
cosur ¢as yxe He OyaeT BLAEPXMBATLCS,
HO NYCKOBbIE X2PaKTEPUCTUKW NO cpasHe-
HWIO C UCMONb30OBAHWEM OAHOrO KOHAEH-
caTtopa yny4Llarcs.

JkcnepyMeHTansHas NPoBepkKa NpoBO-
ANnack Kak ¢ YUCTO a8KTUBHOW Harpy3kon,
12K U C 3nekTpopsurarenem. OyHkLMM ak-
TUBHOW HAarpy3ku BbINOAHSAW NO ABE na-
pannensHo COeANHEHHBIX NIAMMbl HaKanum-
BaHUA MolyHoCTEIO 60 1 75 BT, BOYEH-
HblE B KXAYK0 HArpy304HyIO Lienb YCTPOW-
cTBa (CM. puc. 1), 4TO COOTBETCTBOBANO
obwen MowHoctn 400 Br. B cooteetCT-
Bum ¢ Tabn. 1 eMkocTb koHpeHcaTopa C1
coctaBnsana 15 Mkd. 3a30p B MarHuUTo-
nposoae TpaHcdopmatopa TC-200-2
(0,5 MM) n cxema coepuHenns oBMOTOK
(Ha 237 B) 6binn BuibGpaHbl U3 coobpaxe-
HMM obecnedveHna HeobBxoauMoro Toka
1,05 A. UaMepeHHble Ha Harpy304HbIX Le-
nax Hanpsxenua U,, U, Us; otanuwannce
Apyr ot gpyra Ha 2...3 B, 4To noaTBepxna-
NO BBLICOKYKD CUMMETPWIO TpexdasHoro
HaNpPsXeHWs.

OkcnepyuMeHTB NPOBOANANCE TaKXe
c TpexdazHbIM aCUHXPOHHbIM ABUFATENEM

KOPOTKO32MKHYTBIM poTOpOM
AOI'I22 43® mowHocTeio 400 BT [3]. OH
paboran ¢ koHaeHcaTtopoM C1 eMKkoCTbO
20 Mk® (kcTaTh, Takow Xe, Kak u Npw pa-
6oTe asuratens Toneko C ogHuM ¢aso-
CABUralLM KOHAEHCATOPOM) 1 C TPaHC-
dopmMaTopomM, 3a30p M coeavnHeHwe o6-
MOTOK KOTOPOro BebpaHbl U3 yCNoBWA Mo
nyqeHnsa Toka 0,7 A. B pesynerare yaa-
noce OGLICTPO 3anycTuTe apurarens 6es
MYCKOBOIO KOHAEHCATopa U 32aMETHO yBE-
AVNUTE KPYTALWMMA MOMEHRT, OLUyLLIaeMbIRA
NPV TOPMOXEHUWN LLIKMBA Ha Bany ABUrare-
nfa. K coxanennio, npoeecty 6onee o6b-
EKTUBHYIO MPOBEPKY 3aTPYAHUTENLHO, NO-
CKONbKY B JIIOOUTENLCKNX YCAOBUAX Npak-
TMHECKN HEBO3MOXHO 0OecneumTs HopMu-
POBaHHYI0 MEXaHW4ECKYI0 Harpy3ky Ha
asvrarens

CnenyeTt NOMHUTL, 4TO (Pa30CABUraI0n-
uan uens — 3TO NoCcAenoBaTENbHbINA KO-
nebarenbHbid KOHTYP, HACTPOEHHBIN Ha
yacTtory 50 'y (Ana BapHaHTa YNCTO aKTUB-
HOW Harpysku), n 6e3 Harpysku noaxkIo-
4aTk K CETW 3Ty LUEnb HENMb3A

NTEPATYPA

1. Kyawney J1. M., Cokonos B. C. Yanu
TENeBU3UOHHLIX NPUEMHUKOB. M.: Paguo
u cBA3L, 1987.

2. Cupopos U. H., Bunhatos M. @., Ba-
cunwes E. A. YcTpoicTea anexrponutaHus Bbi-
TOBON P3A M.: Paguo u censb, 1991

3. Bupokos C. ABToMaTu4eckan BOaokay-
xa. — Paguo, 1998, No 5, c. 45, 46

NOAOKJTIOYEHUE TPEXDA3HOIo
ACUHXPOHHOIO JJIEKTPOAOBUIATENA
K OGHO®A3HOMN CETU

H. LLUATAJIOB, n. Up6a KpacHosipcKkoro kpas

Heobxoanmoe obopyaoBanHue B A0-
mawHen nabopatopum paanoniobure-
N8 — CBEPNUALHBIA Y TOYNNBHLIA CTRHKW
OpaHako He kaxabii MoxXeT nx npuobpec-
TN, fia u CTOAT OHW goporo. Kynute xe
ACMHXPOHHbIN TpexdasHkiit 3NexkTponBn-
rarens, 4robbl HR ero ocHoBe CAenarb
HeobXo0AUMBIA CTRHOK, HaMHOro npouwe
n, rnasHoe, aewesne. OCHOBHaA NpPo-
6nema 3aKNIoHaETCA B NOAKNIIOHEHWI Ta-
KOro ABUratens k oaHohasHon ceTun.

ObObI4HO KOHLUbLI OBMOTOK aCWHXPOH-
HOro Tpex$aszHoro SNEeKTPOABUraTens
BbIBEAEHBI HA TPEX- WAK LWEeCTUKNEMM-
HYI0 KOnoAKy. Ecnv konogka TpexkieMm-
Haf, 3HaumT, dpasHbie cTaTopHbie 06MOoT-
KW COefVHEHb 3BE310W MAK TPEeyrofb-
HWKOM. ECAM Xe oHa LUecTUKNEMMHaS,
¢dazHble 06MOTKN He NOAKIOHYEHbI APYr
K Apyry.

B nocnegHeM cayksae BaxHO npa-
BWALHO WX coeauHnTb. Mpn BKAIOYEHUN
3BE3[10M OAAHOUMEHHLIE BbIBOALI OBMO-
TOK (Ha4ano wnu Kokey) cneayer obve-
AVHUTL B HYNIEBYIO TOYKY. [1ns TOro 4Tobw
coeanHUTe OOMOTKM TPeyronbHUKOM,
HeobxopMMo koHey, nepBoii 0O6MOTKM Co-
eaVHUTbL C HA4anoM BTOPOW, KOHeL| BTO-
PO — C HAYaNOM TPETLEN, & KOHEL, Tpe-
TbeW — C HA4aNOM NEPBON.

A xak ObiTb, ecnn BbiIBOAbl OOMOTOK
3NeKTPoOABUratens HemMapkupoBaHbi?
Torga nocTynawoT cneayowmmM obpasom.
OMMeTpoM onpenensiioT Tpyu obMoTkY,
ycnoBHo 0603Haume ux |, H v lll. Y1o6w
HaWTW Ha4aNo W KOHEL, KaxaoW U3 Hwx,
ase nobuie CoeanHAIT NOCNeNOBATE b-
HO W NOAAIOT Ha HUX NepeMEHHOE Hanps-
xenne 6...36 B. K TpeTrweir obMoTke noa-
KMIO4AKT BONETMETP NEPEMEHHOrO TOKa
{(pmnc. t). Hannume nepemMeHHoro Hanpsa-
XEeHUR CBUAETENLCTBYET O TOM, 4TO 06-
MOTKM | 1 Il BKAKOUEHB! COrNacHo, a oTCyT-
CTBUE HaNpPsXeHWA — BCTpeuHo. B no-
cneaHeM ciy4vae BbiBOAbl OAHOW U3 06-
MOTOK cilenyeT NoMeHsiTb mecramu. o
chne 3TOro OTMEe4aoT Ha4ano u koHel 06
motok | m |l (oaHoOMMeHRHIE BeBOABI 06-
MoTOK | 1 Il Ha pyc. 1 OTMEYEeHbl To4Ka-
Mu). YTOOL ONpPenenrTL Hawano U KoHeu
obmoTkm lll, MeHaT mecTaMmm oBMOoTKK,

nanpumep, |l n lil, n no onucarHoM BbilLe
METoAVKE NOBTOPSIOT M3MEPEHNSA.
TpexdaszHbiii aCUHXPOHHBIV 31EKTPO-
asuratens MoxeT paboTate OT OAHO-
¢dazHon ceTn ¢ $aszoCaABUraloLLMM KOH-
AeHcaropoM. Ero eMkocTb (B M) MOX-
HO oueHuTb no ¢popmyne: C = k< ly/Ucern,

Puc. 1

rae k — ko3 dULMEHT, 3aBUCALLMIA OT CO-
enuHeHns OBMOTOK; |, — HOMUHANBHLIA
¢dasHbin Tok 3nexkTpoasuratens, A; Ugen, —
HanpsxeHne ogHodasHon ceth, B. Ecnan
06MOTKM 31eKTpoABUraTessi CoeAVHEHbI
3Be3nom (puc. 2), k = 2800, a ecnm Tpe-
yronsHUKoM (puc. 3) — k = 4800.

Puc. 2

~220B

Puc. 3

3paeck MOXHO NPUMEHSATL ByMaxHble
xoHpeHcatopbl MBIY, K42-19 Ha HoMu-
HanNbHOE HAanpsiXeHue He MeHbLUe Ha-
npsixenus cetn. Cnegyet NOMHWTL, YTO
Daxe npw NpasuisLHO NoaobpaHHon em-
KOCTW KOHAEHCATOpa SNeKTPoABUraresb
passuBaeT MOLWHOCTL  He
50...60 % OT HOMWUH2NBLHOW.

PAIIMOOETANM  Mocksa, yn.Byxennnosa, 16

MATI'A3WH

< 10 no 19 Gyarn

6onee
a

e KBAPLL

posxuya u onm: te/qaxc (095) 964-08-38, (095) 963-61-20
E-mail. fomus hd@mtu-nctru  quartz] @msk sitek net

JVALEX 4®

n l-snvnonﬂ--nwma-

NOOMBLLIAEHHBIE Dene CUMHGAUSALIIOHHbIE
FMURUGTIOPHBIE pene KOHTAKTODY /nycareny/
pene BpeMeHy KOHLIEBHIE BLIKAIONATENU
KHONKU YNPOBACHUR LIUHHGIE KAEMMBI

Ten: /095/ 732-5491, daxkc: /095/ 732-5491
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YCTPOUCTBO YNPABJIEHUSA
NOrPY)XHbIM 3JIEKTPOHACOCOM

A. HUKULLWH, r. Kanyra

Ipun axkcnnyartaymn HEKOTOPbIX BbITOBBIX 3NeKTPponpubopos Moxer
6biTs NONE3HBIM YCTPOUCTEBO, (POPMUPYIOLLEE BPEeMeHHbIe LINKITbl uX
BK/MOYEHMS N BbIK/IIOYEHUS1. ABTOP NPUMEHSIET €ro C NOrpPyXHbiMM Ha-
cocammu mapok “Maneitu” un "Pyyeek”, HO OHO NPUrogUTCA v o0 K-
JINYECKOro pa3mMopaxuBaHUs XONOANNLHUKE U B [PYTUX CNy4asX.

MpuHuunuaneHaa cxeMa asrToMara
npueepnena Ha puc. 1. OH cocTonT 13 pe-
nutens 4acTtoTel cetw, ¢opmMupoBartens
BPEMEHHBIX MHTEePBANOB, UCNONMHUTENLHO-
rO yCTPOWCTBA 1 UHOVK3TOPa.

Jenntens 4acToTel BLINONHEH HE MUK~
pocxeme K176ME12 [1] (DD1). Ha ee vak-
TOBBLI BXOA MOCTYNaiOT OrPaHUYEHHLIE
uensto R3VD7 nonoxutenesHele nonyson-
Hbl CETEBOTO HanNpPAXEeHWA, U3 KOTOPbIX
OBYMA nHBepTOopamMu Mukpocxemol DDt
n ueneio R4R5 dopmupyioTca npamo-

K1, npu cpabatbiBaHMM KOTOPOrO 3aMblKa-
toTCca KoHTakTel K1.1—K1.4, nooknio4ao-
wme Hacoc k cetu. MNpu pabore B aBToma-
TUHECKOM PEXUME WUMNYNbChHI HaNpAXe-
HUA € nepuonom cneposadva 0,64 ¢
¢ BuIB. 11 mukpocxemol DD1 yepes peavc-
Top R7 noctynaior Ha 6asy TpaHancTopa
VT3 u, nepuoavyecku OTKpLIBaA €ro, 3a-
CTaBnaioT murars ceetoguop HL T,

Dna BkAOYEHUA HACOCa BPYYHYK) Cly-
XUt Tymb6nep SA1. Mpu 3aMblikaHuKU ero
KOHTakTa SA1.2 TpausucTopbl VT2, VT3

KOHTaKThl NOAKMOHa0T HaCOC K CEeTU.
B avom pexume uepes ceerogmog HL1 By-
[T NPoTeKaTh NOCTOAHHBIA TOK, U OH By-
[ET CBETUTL HE MUTas

HnA nuTaHna aBToMarta NPUMEHEH nC-
TOHHUK € 6annacTHbiM KOHOEHCATOPOM
C1, uinpamurenem Ha anopax VD1—VD4
n crabunusatopoMm Ha crabunuTpoHax
VD5, VD6.

ABTOMAT CMOHTVPOBAH Ha MeyarHoN
nnarte n3 GoNbIMPOBAHHOTO CTEK/IOTEKC-
Tonuta (puc. 2). MNpu cbopke UCNonL30-
B8aHbl pesuctopsl MNT-0,5 (Rt n R2)
v MNT-0,125 (octanbHbie). KonpeHcarop
C1 — K73-17 (nogoiiner u nioboi apyromn
€ YKa3aHHOW EMKOCThIO Y IONYCTUMBIM Ha-
npsxeHuem He menee 400 B); C2 — K50-6
(ero pabouee HanpsXeHVE He OONXHO
6bITb MEHBbLUE CYMMAPHOIQ HanpsxXeHWUs
cTabummzaumu uenu VD5, VD6); ocranb-
Hole — K10-7, KM-6. Mukpocxemy
KS61UE8 MOXHO 33MEHUTL SHETOrM4HOM
13 cepuin K176, 564. B kauectse VT1 no-
nonaet noboil MaNOMOLLHBIN P-N-P TPaH-
auncTop. a VT2 n VT3 ponxHbt 66Tk C A0NY-
CTUMBbIM HanpsxeHnem Uy He menee 30 B.

yronbHble MNynbcel. Ha BbIxone nenvre-  OTKpLIBaOTCA, pene cpabartoiBaer u ero  BunpamutensHsle auoas VD1—VD4
nqa (ebiB. 4 mukpocxemsl DD1)
VMNyNbCH UMEOT Nepuog No- N SALZ K K1 K HL1
BTOpEeHusa 655 ¢ (unn 10 mMuH f
55 ¢). O70T BpEMEHHOWN WH- —
Tepsan onpefenseT NUTENb- — - ™ 'ﬁrg-
HOCTb Nay3bl; ONUTENLHOCTL 4% N EAWh KXt
*e pabo4ero uvKna sanaercs 7% 1./ 89 o vz -
ko3 pULMEHTOM NepecyeTa cé—g el
Mukpocxemsl  DD2  [2]. #lvo0opTo Vo =
Mpy yKasaHHOM HA cxeme ! RE 03X 702 KA1,
BKNIOYEHNN 3TOT KO3dduum- I 0000 SAZ
©HT DABEH LIECTU, T. €. HA OONH > Lt
nepuon nayssl NPUXOOUTCA ! v ok o R
nAaTe pabounx nepuopoe 06- &gy Tt
LEWV NPOJOMKUTENBHOCTHIO 54
MUH 36 C, B TEYEHWE KOTOPBIX kit Vil ,:ﬁ
Hacoc 6ymer ekmoueH. Llens | 03X
HaYa/TbHOM YCTaHOBKWU CHETYM- J R4 =
KOB B L{€ /19X YNPOLLEHUA CXEMbI (1) Vi7 L VI3
HE NPEeayCMOTPEHa. L
MenonHutensHoe ycTpon- I—* s
€180 06Pa30BaHO MHBEPTOPOM
Ha TpaHaucTope VT1, kiouom Puc. 2
Ha Tpan3nctope VT2 w pene
FUt SA11 Pyun” RZ 1M {7 500mnx75 8 Vo6 KA5726 LO/KHB! MN16€Tb nosng(():rmeoe obpatHoe Ha-
— g npsxexve 6onee CBETOANOL — N0-
i j K1 100 /{%{5 4 2 ﬂJZéAIM 4 k- x 6oro Tuna. XXenaemyio APKOCTb €ro ceeve-
SA7 N ! HUA MOXHO YCTaHOBUTL NonBOpOM pesnc-
= _Abm” + 04, €5 0,047 my A1z Topa R12.
N ’ = ’ y vrz Beiknouarenn SAt, SA2 — niobuie Tym-
2 ., vy 2 04 _]£'5 IR Krs03E 6nepul C ABYMA rpynnNaMn KOHTaKTos, NO-
SR = Vrz NyCKaiowme KOMMYTaUMIO HarnpsixeHus
K1t 8 T KTS03E 250 B npv Toke po 2 A (Hanpumep, TN1-2).
= ‘ Pene K1 — P3C22 nacnopt P®4.500.163
X K17 | KO8 e § HOWBIS o ] MOXHO NPUMEHWUTL PEene Apyroro Tuna,
e o, bz Lo, hoz Rl 15K HO NPY STOM MOXET NoHanobnTLCs 3aMe-
S K13 var- v T =~ Ha cTabunuTpoHa VD5 ¢ yueTom pabouero
g Ay KAZ09A ﬂliZHlﬁﬁIHEB Unym, HanpsxeHva 06moTkn pene. K npumepy,
k>_ Lh JIx Npy UCNONL30BaHKKW pene ¢ 0bMOTKON Ha
o oo HanpsaxeHve 12 B crabunutpon KC515A
NITGHE? ; 1 (VDS5) cnepyet samenntb Ha KC133A. KoH-
R3 7 & z TaKThl pene B nobom cnyyae noMkHb 6bITh
2K /:I 016 u| | S J PACCUMTaHBI HA KOMMYTauMI0 CETEBOro
R * By g HaNPSIXEHUS NP TOKE A0 2 A.
Sle crlF 17 § YCTPOMCTBO CMOHTMPOBAHO B KOpNyce
5114 7 pa3smepamn 150x80%40 mm. Ha Topuesyio
R4 10K P " [') NOBEPXHOCTL KOPNyCa BbiBEAEHb! BbIKNO-
2|6 |H 3 uarenu u ceetopmof,. NONHOCTLIO COBPaH-
Vo7 R5 100x HbI @BTOMAT CNEAYET 3aKPEnuTb Ha Kop-
KC1684 Eg 3 0077 mK nyce Boaopas3bopHON KONOHKM UNn 8 ApY-
Puc. 1 L T TOM YOOOGHOM pnA NONL30BaHWA MecTe




UCKMOYAIOLLIEM NONAAAHWUE BOAB! BHYTPb
npubopa.

MNpasunbHO cobpaHHOE YCTPONCTBO
HayuHaeT paborate Cpaly nocne BKIO-
yeHua; pabora penuTens Ha MUKpPOCXe-
me DD1 B aBTOMa8TM4YECKOM pexume
KOHTPONVPYETCH MO MUTaHWiO CBETOAV-
opa HL1.

Ha 6asze ONUCaAHHOIO yCTPOWCTBa
MOXHO U3rOTOBUTE U Npnbopkl APYroro
Ha3Ha4YeHus, HanpuMep, aBTomar Ans
Pa3MOPaXNBaHUA XONOOWNBHNKE U PRI
apyrux. B atom cnyvae moxet noHano-
6UTECA U3MEHWUTL OTHOLWEHVE BANTENb-
HOCTW MMNYNbCa WU N3y3bl 338 CYET wnC-
MONb30BaHVA Pa3HBbIX BLIXOOOB CHETHM-
ka DD2. Tak npy nogiuitoueHnmn peancTo-
pa R6 k Bbixoay 2 (BbiB. 4 DD2) peanusy-
etca oTtHoweHuwe 1:1, k sbixony 3 (BbiB. 7
DD2) — 2:1 v 1. o. Npyn MakcumanbHO
BO3MOXHOM OTHOWeEeHun 9:1 yenb R6C3
cnenyer vckKMouuTL, a seisog 15 DD2
coeguHnTe € oM  NPOBOAOM.
Bna uamerennsa koadguuvenTa pene-
HUA MOXHO YCTaHOBUTL NEpPekniova-
Tenb, nogknwuatowmii peauctop R6
K TOMy WNU VHOMY BBbIXOAy CHeTYuKa
DD2.

Nopspok pabortel npubopa MOXHO
cpenatb 1 obpatHeiM (Npu 3ToM pabo-
4yue nmnynscbl GyayT B HECKONBKO Pas
kopowe nays). Onfs a1oro TpaHsucTop
VT1 cnepyer 3aMEHUTb Ha TPaH3NCTOP
CTPYKTYpbI N-p-N, HanpuMmep, Ha noboi
cepun KT315 mnn K503, BKMOHEHHHIN
3MUTTEPHBIM NOBTOPUTENEM (KOnnex-
Top — K uenu +U,,., amurtep — Kk RY,
VD9). BpemeHHble COOTHOLWEHWNA Npu
3TOM OCT3HYTCR NPEXHUMU.

MOXHO Takxe COKpaTtuTh BCE LUKAbI
paboTtel B ABa pa3a, NOAKMOYVEB BLIBOL,
13 DD2 He k BbiBOAY 4, 3 BbIBOAY 6 MVK-
pocxemtl DD1 Mpu 8TOM AANTENBHOCTL
naysbl cocTaBuT 5 MuH 28 ¢, cooTBeTcT-
BEHHO U3MEHUTCA W ANunHa pabouyero
umKna.

BHUMAHME! Astomar umeer Gec-
TpaHcHOPMaTOPHOE NUTaHWE, NOSTOMY
NPWY €70 UCNIBITEHNY W YCT3HOBKE Cneny-
et cobnonaTk NOBBLIWEHHYID OCTOPOX-
HOCTb. MeTannmyecknin Kopnyc asTomMa-
Ta crnepyer 3aseMnutb (COEOUHUTHL
C KOpNycom BoAOpasbopHON KONOHKW).
JNlyswe npuMeHnTb nNNacTMaccosblin
kopnyc. Llenu nutanua Heobxooumo
cdasnpoBatk 1akum 06pa3om, YTO6b!
Lenb, NPOXOASALLAn Hepes3 BuiKmnoyaTe-
ny, 6bina nopkmoyeHa K GasHoMy npo-
Bogy cetu. O6wuin Nposog, yCTpoincTea
HE [ONKEH COEAUHATLCA C ero Kopny-
COM.

JNTEPATYPA

1. AnexceeB C. [pumMeHeHre MUKpPO-
cxem cepuun K176. — Paauo, 1984, No 4—6.

2. Myxenscxkuida T. U., HoBocensueBB
T. 1. MpoexTupoBaHne LOUCKPETHBLIX YCT-
POMCTB Ha MHTErpanbHbIX MUKPOCXEMaXx.
M.: Pag1o v cBasb, 1990
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CUMUCTOPHbDbIN PEFYNIATOP
NOBbLILULEHHOW MOLWWHOCTMU

B. COPOKOYMOB, r. Ceprues lNocan MockoBckoii 061.

MNpepnarato HECNOXHbI CUMUCTOPHBIN
PErynavop, KOTOPLIA SKCNNyaTUPYIO YXe
6onee rona. Ero MOXHO NPUMEHATL, Ha-

" npyMep, oNA ynpaBfeHus NPOTOYHBIM BO-
LOHArpeBaTenem, MOLUHBIM KONNeKTop-
HbIM SNEKTPOABUraTeneM, CBaPOYHDBIM
annapatoM, anekTponeuysto. Cxema pery-
nAaropa npvBepneHa Ha puc. 1. B kavectee
CYnoBoro Kntoya VS1 ncnonb3osaxH Cumu-
ctop TC132-50-6, cnOCOBHbIT KOMMYTU-
POBaTh Harpy3ky MOLHOCTLIO 00 8 kBT

KaK NOKa3aHo Ha puc. 2. TpaHchopmaTop
T1 B 37OM CNy4ae [OMKEeH UMETb ABE 0OU-
HaKOBbIE BTOPUYHBbIE 0OMOTKW.

Tak Kak CUMWUCTOPHBLIA (TPUHUCTOP-
HbIl) PErynaTop CO3AaeT PaguonoMexu,
€r0 PEKOMEHAYETCA XOPOLWO 3KPaHWPO-
Batk W BKMOYATb B CeTb vepes GuneTp
{cMm. cxemy Ha puc. 3). MarHuTonpoBOL,
ppoccena L1 - W12%15 ns ¢eppura
2000HM. O6moTku copepxar no 15...20
BUTKOB NPOBOAA, CEYEHUE KOTOPOrO Bbl-

XpP1v~2208" XS1 "Harpyaka"
PN /N AV
R5 680 Y VD4 KO212A b
o
C220mx =508 T VA
. (&)
a 2
ZAvos 14|31 g
KO212A
L ]
—@) VT2 KT817T
Puc. 1
Yaen ynpasneHus CUMMCTOPOM CONEP- Tie K Harpyaxke
XUT FEHEPaTOpP UMMNYNLCOB Ha opHonepe-
XOoOHOM TpaHancTope VT1. C nomoLko . lla
nepemeHHOro peancropa R3 perynupyiot Kc2 V81
3a4epPXKy UMMyNbCa OTHOCUTENBHO MO- I 2 VS1 V82
MEHTa Mepexoaa CeTeBoro HaNPAXEeHWUA T132-50-11
YEPE3 HOMb, YEM UBMEHSIIOT YrONl BKose- K konnekTopy i vs2
HUS CUMNCTOPA U OTOABaEMYIO B Harpy3Ky j
MOLLHOCTL. TpaHn3auctop VT2 cnyxut ycu-
NUTENEM MOLLHOCTU WUMMNYNLCOB, OTKPb-  Pyc. 2 ¢
paowmx cumuctop. Tpancgopmatop Tt Kcemn
BLINOSIHEH Ha KOMbLEBOM MarHUTONPOBO-
ne tunopasmepa K20X12x6 v3 ¢eppura _L
2000HM. Ero nepsuyHan o6motka (1) co- al U 2
nepxwur 60 sutkos nposopga N3ANWO 0,1, = . g
- _A_A_A/ (3
sropudHan (I) - 40 suTkos nposoaa NION- 2 ——— =——C3 ©
LUO 0,2. O6MOTKM NOMKHB! BblTh HAOEXHO x (Y e §
3a130NMpOBaHbl ApYT OT Apyra. Usonauwa c2 >
BOMKHE BbITh PACCHUTAHa Ha HANPSXeHVe T

He meHee 300 B. Yaen ynpaenenus nura-
10T OT CEeTU Yepes racelye pesncropsbl
R1, R2 v avopgHelit moct VD1. Beinpam-
NeHHOE MOCTOM HanpsxeHue cTabunmaun-
poBaHo crabunurponamn VD2 1 VD3.

CvMncTOp criefyeT pasMecTuTh Ha
TENNOOTBOOE MMOWSALI0 HE MEeHee
300 cM’, npyrve anemeHTbl yCTPONCTBa
oxnaxnenvs He TpebytoT.

Bmecto cumuctopa TC132-50-6 Mox-
HO yCTaHoBuTb aBa TpuHucropa T132-50-
11, COEOVHUB VX BCTPEYHO-N3pannensHo,

Puc.3 c¢1.c3025mk=4008

6UPaOT NCXOOS M3 MOLUHOCTU Harpysku,
a ero W3oNAUMA DONXH3 BbIOEPXWUBATh
NONHOE CEeTeBoe Hanpsxexve. OnAa Hawn-
nyywero nogaesnexHva nomex obe obmor-
KW MOTat0T OOHOBPEMEHHO CNOXEHHBIM
BOBOE  NPOBOAOM. KonpeHcatopsl
C1-C3 - MBITI wam ppyroro tuna. pac-
CUUTEHHBIE HA HanNpPsXeHue He MeHee
4008 ]

NCHR

i = /www.phyton.

F-mail: o pribavisnel. m
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MCTOYHUKU NUTAHUSA

E-mail: power@paguo.ru
Ten. 207-89-00

PAAKO Ne 7, 2000

YCTPOUCTBO ANA SAPAOKM
MAJIOFTABAPUTHBIX AKKYMYNATOPOB

H. FTEPLIEH, r. Bepe3arunku lMepmckoi obn.

Ha nuranmn manorabapvrHo#W annaparypbl OT ranbBaHM4Ye€CKuX
anemenros u 6araped NPy CEro[HAWHNX LeHax MOXHO 6yxBanbHo
pa3opurscsi. BoirogHee, norparics O4MH pas, NepenTy Ha UCnosb-
30BaHne akkymynsiropos. [Ans voro 4robsi OHW CAYXWnu [OAT0, MX
Heob6xo[AMMO NPasuibHO 3KCNNYaTUPOBATh: HE Pa3PAXarb HUXE [0-
NYCTUMOIo HanpsiXeHusl, 3apaxarbs cTabunbHbiM TOKOM, BOBpPEeMS
npexpawars 3apsgky. Ho ecnu 3a BbinonHeHnem nepPBoOro U3 3aTux
yCnosui NPUXOANUTCSH CReANTs CaMOMY NOJMb30BAaTeNI0, TO BbIMTOIHE-
HUe ABYX OCTasbHbIX XENaresbHO BO3/TOXUTL Ha 3aPAHOE YCTPOWCT-
80. IMeHHO Takoe yCTPOHCTBO ¥ ONUCHLIBAETCH B CTaThe.

Mpu paspabotke craBunacb 3aaava
CKOHCTPYMPOBaTE yCTPOMCTBO, 0bnanato-
UIEE CrEAYOLUMU XapaKTEPUCTUKEMUN:

LWMPOKNMN WHTEPBAIEMU U3MEHE-
HVA 3aPROHOT0 TOKa U HanNpPsXeHUs aBTo-
MatWYeCKOro npeKkpaweHns 3apanku
(AN3), obecneunsaolimMU 33PANKY KaK
OTOENbHBLIX AKKyMyNATOPOB, NPUMEHAE-
MBIX AN NUTaHus MastorabapvtHon anna-
paTypbl, Tak U COCTaBNeHHbIX N3 H1X BaTta-
pen Npy MUHNMANLHOM YUCNE MEXaHUYe-
CKUX NEPEKNOYATENEN;

— 6NM3KUMU K PABHOMEPHBIM LWKana-
MW PErynfaTopoB, NO3BONKIOWMMK C NpU-
E€MNIEMOM TOYHOCTLIO YCTaHaBnuBarb 3a-
pPROHBIA TOK U HanpsxeHue A3 6es3 ka-
KUX-nnbo namepurernbHbix Npubopos;

— BBLICOKOW CTabMNBHOCTHIO 33PAAHO-
ro TOK2 NP N3MEHEHUN CONPOTUBEHURA
Harpysku;

— OTHOCUTENBHOW NPOCTOTON U XOPO-
LWen NOBTOPREMOCTHIO.

OnuceiB2eMoe yCTPOUCTBO NONHOCTLIO
oTBeyaer 3tum Tpebosanvam. OHo npen-
Ha3HAYEHO ANA 33PAOKM aKKYMYNATopos
n-0,03, 1-0,06, 0-0,125, 0-0,26, 0-0,55,
LIHK-0,45, HKI'LI-1,8, nx UMNOPTHLIX aHa-
noroB n 6aTapel, COCTaBNEHHbIX U3 HUX.
[0 BhICTaBNEHHOrO NOPOra BKIOYEHNS CU-
crembl AlN3 akkyMynsaTop 33pAxaeTca CTa-
61NN3NPOBEHHLIM TOKOM, HE 33BMCALLM
OT TUNa W YMCNa 3NEMEHTOB, NPU 3TOM Ha-
NPSXEHVe Ha HEM NO MEpe 33pPAOKK No-
crenenHo pactet. MNocne cpabatbiBaHus
CUCTEMBI H3 aKKYMyNnaTope cra-
6UNLHO NOAAEPXNBAETCA Bbl-
CTaBnNEHHOE paHee NOCTOAHHOE
HanpsXXeHue, a 3apafHbll TOK
ymenbLuaeTca. MHpimu cnosamu,
nepes3apsaxy 1 paspaakv akkymy-
NATOPa HE NPOVCXOAMT, U OH MO-
XET OCTaBaThCHA NOAKMOHEHHBIM
K YCTPOWCTBY O/UTENLHOE BPEMS.

YCTPONCTBO MOXHO UCNONL30-
BaTh B Kauectee 6noka nurakma
manorabaputHoW annapaTypbl
C PErynvpyeMbiM HanpsXxeHuem

XP1 0,25A T1

— npepernbl PErynMpoBaHNsa Hanpsxe-
HuA cpabatniBaHmna A3 — 1,45...13 B.

MpuHuuNUuanbHas cxemMa ycTpowucTBa
unsobpaxeHa Ha puc. 1. B kauectse cra-
6unuM3aTopa 3a3pANHOIr0 TOKa NMPUMEHEH
VMCTOYHWK TOKa Ha TpaHancTope VT4. B 3a-
BUCUMOCTU OT NONOXEHUA Nepeknioyate-
na SA2 Tok B Harpyske I, onpepenaertca
cootHoweHuamn: Iy = (Us — Ugs)/R10
v by = (Us — Uga)/(R9 + R10), roe Ug — Ha-
npsxeHve Ha 6ase TpaHsncTopa VT4 or-
HOCUTENBHO NMOCOoBON Wik, B; Ug; — na-
AeHVEe HaMNPAXeHNA Ha ero SMUTTEepPHOM
nepexope, B; R, R10 - conpotusneHns
COOTBETCTBYOLLMX PEINCTOPOB, OM.

M3 aTnx BbipaxeHnid cneayer, 4To, us-
MEHSAA HanpsxeHue Ha 6ase TpaH3ncTopa
VT4 nepemexHbIM pesnctopoM R8, MoxHo
PErynupoBaTh TOK Harpy3kM B LIMPOKKX
npepenax. HanpsaxeHue Ha 3TOM Pe3NCTo-
pe NOQAEPXKNBAETCA HEM3MEHHEIM CTabn-
nutpoHom VD6, TOK uepes KOTOpbin
B CBOIO O4epenb, Crabunmanposan none-
BhLIM TpaH3ncTopom VT2. Bee 310 1 obec-
ne4unBaeT HeCTabnNbHOCTL 33PAAHOIO TO-
K3, YK33a3HHYI0 B TEXHNHECKUX XapakTepu-
ctvkax. MpyMeHerre ncToyHvika crabune-
HOrO TOKa, yNPaBNAEMOro HanPsXeHVEM
no3soNUNO W3MEHATL 36pﬂ11Hbli7| TOK
BMNOTb OO BECbMa ManblX 3HA4YEHWUN
vMeTb 6nusKylo K PaBHOMEPHOW WKany
perynstopa Toka (R8) u pocrarouHo npo-
CTO NEePeKNoNaTh NPeQens! ero perynmpo-
BaHWA.

Cucrema ANG, cpabartkieatowas nocne
[OCTVXEHUS NPENENbLHO AONYCTUMOro Ha-
NpAXeHUdA Ha akkymynatope unu 6arapee
siunoyaeT B ceba komnapartop Ha OY DA1
BNEKTPOHHBIN KoY Ha TpaHauctope VT3
crabunutpon VD5, ctabunnsarop 1oka Ha
Tpanauctope VT1 u peanctopax R1—R4
MHpykatopoM 33psnkn 1 €€ OKOHYaHus
cnyxut ceetoagmnog HL1

Mpy NnopKMOYEHNU K YCTPOWUCTBY pas-
PAXEHHOrO aKKYMYNIATOPE HanNpPs>XXEHe Ha
HEM U HenHBeEPTUpyolem sxone OY DAt
MeHbwe 06pa3uoBoOro Ha WHBEPTUPYIO-
weM, KOTopoe yCTraHOBNeHo NnepemMeHHbIM
peanctopom R3. [No aToi npuurHe Hanpa-
xeHue Ha Bbixoae OY 6nu3ko K Hanpaxe-
HWio obwero npoeopa, TpaHauctop VT3
OTKPBLIT, Yepe3 aKKyMynatop Te4yer cva-
6UNbHBIKM TOK, 3HAaYeHWe KOTOpPOro onpe-
DEensgeTca NONOXEHVAMU OBUXKa nepe-
meHHOro peaucTtopa RB v nepekmoyarens
SA2.

Mo mepe 3apanky akKymMynaTopa Ha-
NpsXeHWe Ha nHBepTUpyloLem exone OY
DA1 Bo3spactaer. [1oBbllW3ETCA Hanpsxe-
HVE N Ha ero BbIXoAe, NO3TOMY TPaH3UC-
TOp VT2 BbIXOOUT 13 pexuMa crabunuaa-
umu Toka, VT3 nocTeneHHo 3aKkpbliBaeTca
M €ro KONNEKTOPHLIN TOK YMEHbLLU3EeTCH
Mpouecc Nnpoponxaerca Ao Tex Nop, Noka
crabunntpon VD6 He nepectaer ctabunu-
31poBaTb HanpsxeHue Ha peaucTopax R7,
R8. C nOHVMXEHWEM 3TOrO HanNPAXeHWs
Tpan3ncTop VT4 HauuHaet 3akpbiBatbCA
W 33pAOHBLIA TOK BbLICTPO YMEHBLLUAETCA.
Ero koHewHOE 3HaueHwe ornpenenfaeTca
CYMMOIM TOKa CaMopaspsiaKv akKyMynaTo-
pa v ToKa, TeKyluero 4epes pesuctop R11.
MHbIMK cnoBamMu, € 9TOro MOMEHTA Ha 3a-
PAXEHHOM KKYMYNATOPE NOAOAEPXKNBAET-
CH HanNpPAXeHUe, YCTaHOBNEHHOE PEe3NCTO-
pom R3, a uepes akKyMynsTop TE4eT TOK
HEOBXOAUMBLIA [NA NOAAEPXaHWUA 3TOro
HanpsAXeHVs.

Ceetoguopn HL1 vHonumpyet Bkaoue-
HUEe YCTPOWCTBA B CETb U Ase (asbl NPo-
uecca 3apagkuv. Mpu OTCYTCTBUM 8KKYMy-
navopa Ha peavctope R11 ycranasnuea-
€TCA HanpsXXeHne, onpeaensemMoe nono-
XEHVEM [QBUXKA NEPEMEHHONO pe3ncTopa
R3. na nopaepxanvua 3TOro HanpskeHus
Tpebyerca BeCbMa HE3HAYUTENbHBLIA TOK,
nostomy HL1 ceetuica ouyeHb cnabo.

R9* 150

VD5

As13
FU1 vD1-VD4
KO209A

—

ot 1,5 po 13 B v 3awuroi ot ne- (
pPerpysku U KOpPOTKOro 3amblKa-

HUA B Harpyske. ~2208

OcHOBHBIE TEXHUHECKUE Xa- £
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&

R2* /]"458
+258 91x[/ SA1
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— 33pA0HBIA TOK Ha Npepene
“40 mA" — 0...40, Ha npepene
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HECTabUnbLHOCTL 3apAaHO-

ro TOK3 Npy U3MEHEHUWU CONpO-
TusneHua Harpysku ot 0 po
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B MOMeEHT nopkmoyeHus akkymynaropa
APKOCTbL €ro CBEYEHMA BO3Pacraer ao
MakcumanbHoin, a nocne cpabarbiBanma
cucrembl AN3 No OKOHYEHWUU 33PANKU —
ckaykoobpasHo yMEHLLI3eTCs Do cpen-
HEW MEXAy Ha3BaHHbIMK Bblwe. MNpu xe-
NaHM MOXHO OFPaHNYNTLECA OBYMS YPOB-
HAMU cBeyeHus (cnaboe, cunbHOE),
AnA Yero AOCTartoyHO nopobpate peauc-
TOp R6. i
Jeranu ycTpoincTea CMOHTUPOBAHBL! Ha
eyaTHOW NNate, YepTex KOTOPOW Mnoka-
38H Ha pmuc. 2. OHa BLINOMHEHa METOO0M
npopesanns ¢Gonkry U PaccynUTaHa Ha yc-
TaHOBKY NOCTOAHHBIX peauctopoB MNT.
nopcypoeuyHoro (nposonoynoro) MMN3-43,
koHpeHcatopos K52-16 (C1) u KM (C2).
Tpananctop VT4 yCcranosners Ha Tennoor-
Boae € 3¢pEeKTUBHON Nnowaako Tenno-

Boro paccesHus 100 cm’. MNepemenHble
peavctopsul R3 1 R8 (MN3-11 rpynne! A)
33KpenneHbl Ha NepeaHen NaHenu ycr-
policTea U CHabXxeHb! LWKanamm ¢ COOTBET-
CTBYOLLIMMWU OTMETKaMMW.

Nepexmoyarenn SAt n SA2 - moboro
TUNE, XenaveneLHo, OAHaKO, 4yTO6bl KOH-
TaKTbl ICNONBL3YEMOTrO B kKadectTBe SA2 6bl-
NN PacCHUTaHbl Ha KOMMYTALIMIO TOKA HE
menee 200 mA.

CeteBon tpaHcdopmatop T1 ponxeH
obecneunBath Ha BTOpUYHOM 06MOTKE Nne-
pemerHoe Hanpaxerve 20 B npu Ttoke Ha-
rpyskn 250 MA.

Nonesble TpaHauctTopbl KN303B mox-
HO 3ameHuTh Ha KN303r—Krn3o3n, uno-
napHele KT36 1B — Ha TpaHancTopsl cepuia
KT361, KT3107, KT502 ¢ niobeim GykseH-
HbIM MHAEKCOM (kpome A), a KT814b - Ha
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@)

O
110
o—}—o o— o
O e R2 R4
o-{_"}--© R12 r—o
O O ; SA
R11 A3
R13o—»
o2y —
VD1 o—Pb—o VD5 &
FU1T Tt VD2 o—P—o R1 o
o—{ 1—o 1 .0
VD3 o—PF——o 3.1 6 2 8
130
~220B Vb4 B > \Ti,0, OK VT 3 DAl 7
N P . a3 4 5 6
VT:
O 2
R8
2] C //(( o—/]
VT4 + R6 HL
6 Kk 2 R9 ar —
SA2
O O 0
—
l—»K XSt LO
vD6 R7
ek xSz H10%}j o—p—o O
Puc. 2

KT814B, KT814I, KT816B, KT816I. Crabu-
nutpoH 813 (VD5) HeobxopuMo nopo-
Opatb ¢ HanpaxeHvem crabunuaauun He
meHee 12,5 B. Bmecto Hero gonyctumo
vcnone3osars 814 vinn nobeie pea co-
€0VHEHHBIX NOCNENOBaTENEHO MANOMOLL|-
HbIX CTabWMNMTPOHE C CYMM3PHBIM Hanps-
xeHveMm crabunusaumn 12,5...13,5 B.
BoamoxHa sameHa I13-11 (R3, R8) nepe-
MEHHBIMM pe3ucTopamu moboro rTuna
rpynnet A, a NN3-43 (R10) - nopcrpoey-
HbIM pe3ncTopomM Mo6oro TUna ¢ MOLLHO-
CThIO paccesHun He MeHee 3 Br.
HanaxvBaHue yCTpPOWCTBa HAYUHAIOT
¢ noabopa APKOCTM CBEYEHUA CBETOAUOAE
HL1. inA sToro nepeBonsT nepekmoyare-
v SA1 1 SA2 cOOTBETCTBEHHO B MONOXE-
HuA “13 B" u "40 MA”, a OBNXOK NEpeEMEH-
Horo peauctopa R8 — B cpearee, noa-
KMo4atoT K rHespam XS1 v XS2 pesuc-
Top conpotuenervem 50...100 Om v Ha-
XOAST TAKOe MONOXEHNE ABVXXKE PEe3VC-
Topa R3, B KOTOPOM U3MEHAETCA fAp-
KOCTh ceeveHna HL1. Yeenuuenua pas-
NMuna B APKOCTU CBEYEHMA NoOMBaoTCA
non6opom peancropa RE.

3arem ycTaHaBnuBaoT rpaHuLbl UH-
TEPBanNoOB PEryNnnpOBaHNA 3apPAfHOIo
TOKa 1 Hanpsxenuns Al3. MNogknouus
K BbIXOAY YCTPOWUCTBa MUNNUEMNEPMETP
¢ npepenoM namepeHuna 200...300 mA
nepesoONAT MOBUXOK pesucTtopa R8
B HIXHEE (MO CXeMe) NonoxexHue, a ne-
peknoyarens SA2 B NONOXEHWe
“200 MA". MameneHem ConpoTuBREHNA
nopcrpoeyHoro pesvcropa R10 pobu-
BalOTCA OTKNOHEHWA cTpenku npubopa
no otmeTkn 200 MA. 3atem nepemelria-
10T OBMXOK R8 B BEepxHEE nonoxeHue
v nop6opom peauvctopa R7 nobusaorca
nokasanun 36...38 mA. Hakoreun, nepe-
KnoyatotT SA2 B8 nonoxerve “40 mA"
BO3BPALLAIOT ABMXOK NEPEMEHHOIO pe-
snctopa RB B HUXHEE NONOXEHUE
v nopbopom RS yCraHasnueaoT BbIx0a-
HOW TOK B npepenax 43...45 mA

[N NOAroHKM rpaHvL UHTepBana pe-
rynuposasmna Hanpsxesna AN3 nepe-
Kno4arens SA1 ycraHasnmeaor 8 Nono-
xeHve “13 B", a K Bbixoay yCTpOWCTBa
NOAKMIOYAT BONETMETP MOCTORHHOIO
TOKa c npenenom namepexna 15...20 B.
Nopn6opom peancropos R1 n R4 nobu-
BatOTCA Nokasannin 4.5 n 13 B B kpatiHux
nonoxenusx Asuxka peavcropa R3.Mo-
cne atoro. nepesens SA1 B nonoxexHve
“4,5 B", B T€X Xe NONMOXEHVAX ABUXKA
R3 ycTtanaenuBaoT cTpenky npubopa Ha
ormetku 1,45 n 4,5 B nopbopom peanc-
Topa R2.

Janee. BHOBb NMOAKNIOYUB K BbIXOOY
MUMIWaMNEPMETP, TPaayWUpPYIOT LIKany
perynaropa 3apagHoro Tvoka (RB8),
a € NOMOLBIO BONBTMETPE — WKany pe-
rynavopa HanpsbkeHua AlN3 (R3)

B npouecce akcnnyataumu Hanpsixe-
Hue A3 ycranaBnuBaidT U3 pacuyeTa
1,4...1,45 B Ha 0QUH 33pAXaeMbIA KKy
MynsTOp

Ecnu yctponcTeo He npegnonaraer-
CA MCNONbL30BaTb ANA NUTAHVA PAaUo-
annapatypbl, VHAWKAUUIO OKOHYaHUSA
33pAnKV NOracaHeM CBETOAWOAA MOX-
HO 3aMEHUTbL €ro MUraHuem, ONd HYero
[OCTATO4HO BBECTU B KOMNaparop r'ic
TePesunc — AONONHUTb YCTPOWUCTBO peau-
cropamu R12, R13 (puc. 3), a peauctop
R6 ynanutk. Mocne takoin popabotku
NpPY AOCTUXEHWUW YCTAHOBMIEHHOIO 3Ha-

45

BUHVLNU MIMHROLOU

00-68-20¢2 'veL
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MCTOYHUKU NUTAHUSA

power@paguo.ru
Ten. 207-89-00

PAAUO Ne 7, 2000
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yerna HanpsxeHnda A3 ceeTonuon HL1
noracHer, @ 3apAaHbliA TOK YEPE3 aKKy-
MYNATOP TNONHOCTLIO NPEKPaTUTCA.
B pesynbrare HanpsxeHWUe Ha HEM Hau-
HET Nazartb, NO3TOMY BHOBb BK/IHOYUTCA
cTabunnaaTop TOKa 1 3aropuTCsa CBETO-
avop HLt. MHeiMy cnosamn, Npu nOCTU-
XEHUU YCTAHOBSIEHHOIO HanpsiXxerus
HL1 HauHeTr muratb, 4to wHorga 6onee
HarNsaHO, YEM HEKaA CpeaHsA APKOCTb
cBeyeHus. XapakTep Npouecca sapanku
akkymynaropa B o6omx cnyyasx ocraer-
CAl HEN3MEHHBIM. |

NPEANATAEM

PaaunocTtaHuyuu aBTOMOOGMNDL-
Hbl€@, NOPTATUBHLIE, MOPCKUE.

C.-Netepbypr: 1/¢ (812) 535-
38-75.

Mockea: 1/¢ (095) 962-91-98

JneKTPOHHAA nouTa
ms_time@hotmail.com

= % =

MpouasoacTBO 3BYKOBLIX ONO-
sew@arenen 12, 24, 36, 220 Bonebr.

Muick. Ten, 211-83-24

www.comtid.nm.ru

'AAPECA ONTOBbLIX MATA3WHOB
B MOCKBE, FfiE MOXHO NPHOB-
PECTH XYPHAR “PAOWO" ONTOM
Y B PO3HULY

1. “CEMEHOBCKWIA" — CemeHos-
cKkan nnowaas, 4. 5 (B 30aHUKM KUHOTER-
Tpa “Poaumna”). Ten. 369-17-88.

2. “MMOB/IMHCKUN® —  yn. Jio6-
nvHckan, a. 13. Ten. 178-92-44.

3. “KOHbKOBO" — B BecTubrone cr.
meTpo “KOHBKOBO™ (Ha nepecBYeHu
ynuu, NpodcoroaHan u OCTPOBUTAHOBA).

4. "OXOTHbIA PRA" — yn. Teep-
ckan, Aa. 5/6 (Bxog C HukUTCkoro nep.).
Ten. 203-84-70.

5. “NEHUHIPAACKUA® — fennn-
rpafckui Bok3san (B NOA3EMHOM repe-
xofe of nnardbopMbl  OTNPABAEHUA
[ANbHUX MNOE300B — K CT. MeTpo “Kom-
CoMOnbeKan™).

6. “MABENIELIKUA" — MMaBeneuxwii
BOK3an (PRAOM C KAMEPOW XpaHeHus;
CNBBB NpW BXOME B 30aHNE BOK3ana Co
CTOpOHbB! NPVBOK3abHON NNOLAAN).

7. "BOVUKOBCKAR” — NenuHrpas-
ckoe Wocce, a. 15.

8. “JMOBEPLbI" — Xene3HooopoX-
HaA craHuma "Jiobepupt” (NpUBOK3ant-
Haa Nnowans).

BJIOK POPMUPOBAHUA LUDP

A. MAPUEBUY, r. BopoHex

B cTarse onucax npuMep Toro, KaK, ncnons3ys mukpocxemy r3Y,
MOXHO CYWECTBEHHO yNPOCTHTb YCTPOHCTBO, NPUYEM He TONIbKO CO-
XPaHUB ero BO3MOXXHOCTH, HO ¥ 3HaAYNTENbHO PACLUNPUB UX.

B “Paguo” Ne 11 3a 1981 r. 6eina aHte ux 23). Unaukayms pecaTuuHomn
onybnukoBana cratba B. Kocurosa “Ln-  TOukm 3g€eck HE peanu3oBaHa, Ho Takad
&phl Ha skpare ocuunnorpada’. MNpen- BO3MOXHOCTL COXpaHAeTCA. TakToBbIN
NOXEHHBLIX B HeW 6nok dopMupoBaHMa reHepaTop cobpas Ha aneMedTax
undp ornnMyaeTca opuruHaneHon upeen  DD1.1-DD1.3. Oenurenu Ha 8 n Ha 5 Ha
U NPOAYMEHHBIM UCTIONHEHWEM. JTOyCT-  cyeTyukax DD2, DD3 cooreercTBeHHO
POVCTBO U €ro MOAUGVKaALUUN Al HEOOQHO-  NpefHasHavYeHsl ana GopMUpPOBaHUA
KPaTHO MNOBTOPANI C HEM3MEHHO XOPO-  KaXAO0W nHauuMpyemoin uudpbl, a8 pas-
wuM pesynbtaroMm. Hanpumep, odeHb  pagHoctk cueTumka DD8 v ucnonekaye-
a¢h$peKTHO CMOTPATCA Ha 3KpaHe OByX-  Mble MyNbTUNIEKCOPL! onpenensaot 06-
nyyesoro ocuunnorpaga 4ackl C UHOU-  LWEE YNCTIO 3HAKOB Ha SKpaHe ocuunno

Kauuen agHen Hepenu

rpada. Bce ocTanbHble npeobpasosa-

Ecnun paboTy kakoro-nubo ycTpoWCT- HUA OCYLLECTBASIOTCA C NOMOLLLIO OA-
Ba MOXHO ONUCaTh € NOMOLLLIO Tabnuuw  Hon M3Y DS1.

MCTUHHOCTWU,
TO €ro BNOnHe 3a-
menut N3Y. bonee
TOro, B ynoMsAHy-
TOM 6noke popMu-
poBaHna unudp
MOXHO 33MEHUTb
Ha N3Y He TonLko
newundpartop
v npeobpasosa-
Tenb KoAna,
HO un oba cpsuro-
BbIX pervcrpa.
Mpu sTom

- YUCNO MUK-
pocxeM cokpauia-
€TCA MUHUMYM Ha
14, cneposarernb-
HO, MNOBBIWAETCH
3KOHOMWYHOCTb
U H3AEXHOCTb YCT-
POACTBA B LENOM;

- UHOUUUpye-
Mble uubpbl Npu-
obpevator 6onee
“Yuraemelin Bua
U CTEHOBATCA NO
XOXUMU H3 3H3KW,
GbopMUpyEMBIE Ha
3KpaHe pucnnen

- UHOVUUUPYIOT-
CAl CUMBOSLL LWIECT-
HafUuaTUPUYHOTO
KOAa;

- noAenaercsd
BO3MOXHOCTh WH-
ouvkauun  mwoboro
NPOU3BONLHOTO
CUMBON3, BNUCaH
HOro B MaTpuuy
4 X8 To4ek;

— BO3MOXHO
NPYMEHERNE MyJb-
TUNNEKCOPOB KakK
C nNpAMBIMU, TakK
U C VHBEPCHBIMU
BbIXOOaMuU

Cxema ycosep-
WEHCTBOBAHHOIO
6noka dopmMUpo-
BaHuA undp noka-
3aHa Ha PUCYHKe.
YcTponcreBo €O
OEePXUT BCEro ne-
BATL  MUKPOCXEM
{B ucxonHOM Bapu-
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Bkpartue noBTOpMM onucaHve npuH-
umna c¢opmuposanua uudp, npenno-
XeHHOro B. KocvHoBBIM. Kaxabih 3Hak
npencrasneH B BUAE HAKNOHHOW MaTpu-
ubl pasmepamu 4x8 Touek (y B. KocuHo-
Ba -4X7) - 8 no BepTvkanu n 4 no ropu-
30HTanu. Matpuua obpasyerca 3a cuer
OTHOCUTENBHO MELNEHHOTO ABUXEHUS
ny4a no ropusoxHTanu, obecneuynsaemo-
ro passeptkon ocuunnorpada, n buicT-

PbIMY  BEPTUKENbHBIMU CTYNEHYSTHIMWA

NepeMeLeHUaAMY, BOSHUKSIOLWUMKU NpU
nopaye Ha BXOA BEPTUKALHOrO OTKNO-
HEeHWA BBIXOAHOro HanpsaxeHusa LAMN, o6-
pasoBaHHoOro pesuctopamun R4-Rit.
Hucno ctyneHek no Beptuvkanu - 8, oHO
COOTBETCTBYET OAHOMY NOMHOMY LUKNY
pabotel cuetynka DD2. B kKaxaom 3Hake
BO3MOXHbB! HETHIPE BEPTUKANLHLIX, CNEr-
K& HaKNOHEHHbIX rpynnel U3 BOCLMU NOA-
cBe4YeHHbIX Touek (cocroanua 0, 1, 2, 3
cuetunka DD3), nurepean mexay aHaka-
MW — OpHa Takas NoraweHHaa rpynna
(coctosnHve 4 cuetyuka DD3).

BepTtukanbHoe CKaHUPOBaHUE 3HAKO-
MECTa NPOUCXOOUT U3-3a NOOYEPENHOro
nosienexHva noruyeckoro 0 Ha ogHOM u3
BbIX0OO0B MUKpOcxeMbl DS 1. Ecnu xe He-
obxonnMMo noracuTb Kakyio-nubo ua 1o-
4YEK 3HaKoMEecCTa, Ha Bcex Bbixogax DSt
ycTaHasnmBatoT yposeHb nor. 1. B atom
cnyyae Ny4 BbIXOAUT 32 Npenens 3kpaHa
ocuunnorpada.

Lna rawenua nHrepBana Mexay 3Ha-
KOMECTaMu B COCTOAHMU 4 cyeTumka DD3
ucnonb3yeTtca nepesog no exogy CEO
Bcex sbixonos 3Y DSt B BeICOKOUMNE-
paHcHoe cocrtosHue. B Tabn. 1 nokasa-
Ha NOCNEeNOBaTENbHOCTL ABUXEHUS Nyqa
ocuunnorpada npyu UHOUKaLunu BCeX TO-
Yek MarTpuupl, a 8 Tabn. 2 — npu unauka-
uuu undpsb! 8.

Y1066l chopMuUpoBaTL BCE HEOBX0AN-
Mble cumBonel, B N3Y No COOTBETCTBYIO-
UM agpecam cnegyer 3anucarb Noru-
yeckue 0, koTopwbie 6yayT onpenenstb
NONOXeHne CBETALENCH TOYKN Ha 3KpPa-
He ocuunnorpadga. B tabn. 3 npusege-
Hbl OTHOCUTENLHBIE aapeca ayeek s [13Y,
8 COOTBETCTBYIOUMI 6UT KOTOPBLIX HAA0

07 OF 17 1F

06 OE 16 1E

05 oD 15 1D

04 ocC 14 1c

03 oB 13 1B

02 OA 12 1A

01 0% 11 19

0o oB 10 18

Snax Anpec

[ 000 Yr rr re r7 er
010 Fr rpD FF FF FF
1 020 FF Fr FF FF IF
030 FF FD FB F7 EF
2 040 FF FD FB FF FF
050 FF FD FT FF EF
3 060 FF FF FB FFr FF
070 FF FD FF IF EF
4 oso FF FF FF F7 EF
090 FF FF FF F7 FF
S OAO FF FF FB FF IF
0B0 FF FD FF FF FF
[ o0co FF FF FB F7 EF
oDo FF FD FF FF EF
7 oE0 FF FF FT FF IF
OF0 Fr FF FF IT EF
a 100 FF FF FB F7 FF
110 FF FD FFr FF EF
9 120 FF FF FB IF FF
130 FF FD FF FF EF
A 140 FF ID FB F7 EF
150 Fr Fr FF F7 IF
B 160 FF FD FB IF7 EF
170 FF ID FF IF EF
c 180 FF FF FB I7 ET
190 FF D FF FF IF
D 1A0 FF FD ¥FB F7 EF
iBO FF TD FF FF FF
) 4 1co FF D FB F7 2T
1po FF FD FF TP I
r 1E0 FF D FB F7 EF
iro FF FF FT FF T

3anucatb 0 pna nopceetkn Heobxopu-
MO NO3NLUVK B METPULIE, U 30peca Taknx
avyeek anA undput “8”.

Copepxumoe N3Y gna uHaomkaumm
BCEX 3HAKOB LWECTHAALUATUPUYHOrO KOOa
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npuseneHo B Tabn. 4. Mate mMnapwunx
DBOWYHBIX Pa3pPRA0B COOTBETCTBYIOT Of-
HOMY WHOMLMPYEMOMY 3HAKy, a8 aapec
37010 3Haka B 3Y 3anaH cnegyowrmm
YeTbIPbMA ABONYHBIMU Pas3psaamu. IToT

aapec NoaaeTCca € BbIXOAOB MyJfib-

Tabnvua 1 vunnekcopos DD4-DD7.
CocTosHue pp3a [ o 1 2 3 4 nns?G]:'leh(A:g "aM;‘eT” ﬂ:CTg;g‘iHl?(
ONUCaHNA YeTLIPEX Hbl

CYeTYNKOB DD2 | 01234567 [ 01234567 | 01234567 | 01234567 | 01234567 HaBOPOB o 16 CUMBONOB, BMECTO
Pesucrop, | R3 HEREREE | YKASBHHON HA CXEME MOXHO Npu-
onpegessuoupn | R11 * * * * menuth 113Y KP556PT17 8 coot-

nonoxexue R10 * * * * BETCTBYIOLLEM BKMOUEHNU.
nywa no RS * * * * Tak kak pasmep undp BbibpaH
BLCOTE R8 * * hf * 4X7, opuH w3 Bwbixopos MN3Y
R7 * * * * B NpennaraemMoMm yCTpOWCTBE
R6 - - - * MOXHO HE UCNONb30BaTL
RS * * * * Ana 37010 cnepyer NCKMOUUTL pe-
R4 » - * - 3uctop R4. BocbMmasn, camana HUx-
HASl CTPOK2 WHOMUWPOBATLCA HE

6yner.

Tabnuua 2 HanaxusaHue ycTpoicTBa cBo-
Cocrostue Db3 [0 1 2 3 4 OWTCA K yCTaHOBNEHMIO Heobxoau-
cYeTYnKoB DD2 | 01234567 | 01234567 | 01234567 | 01234567 | 01234567 | MO 4aCTOTh! TAKTOBOrO reHEParTo-
PesucTop, R3 T AR ETED ETEET TR T pa (anementamn R1, C1) u BO3-
onpenensoagii | R11 * » MOXHOMY YTOYHEHUWIO CONPOTUBNE-
nonoxeHue R10 - * Huin pesuctopos LAMN (R4-R1t1).
nyea no RS * * C npvemMneMoi TO4HOCTLIO NONO-
pucoTe RS N N XEHUE TOYKW Ha 9KPaHE MOXHO NOo-
R7 « . nobpatb, UCNONL3YA ABa PE3UCTO-
RE . . pa B NapannenbHOM BKIONEHWH,
RS N N OOUH W3 KOTOPbIX 6m4x<amu§ro
R4 6onbWwero HoMUHana, a BTOPon —
conporueneHuem 1-20 kOm, |

AdOINAALOHOMN-OIUILNTOIrOUNTVd

81-88-20¢2 ‘vel
ni'onBed@goipel :pew-3
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PAAUOJTIOBUTEJIbCKAA TEXHONTOIUA
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MOMUCK SAMbIKAHUM
NPOBOAHUKOB NEYATHbBIX NNAT

C. BMPIOKOB, r. Mocksa

B cratbe U. Heuaera “Mckarens mecra
3amblkaHnsa NPOBOOHVKOB nnatk” 8 "Pa-
ano”, 1996, Ne 6, c. 52, 53 onucad npu-
60p pAA NOUCKA 3aMBIKAHWUI B NEYATHBIX
nnarax Nnocrie ux N3roToBNeHUs], CYLLECT-
BeHHO obneryawowmin aty pabory. OH
oyeHb ynobeH Npy MENKOCEPUINHOM N3ro-
TOBNEHUWN Pa3MN4HbIX YCTPONCTB.

B paavoniobutensCkol Xe NpakTyke
HeobxoAuMOCTL B NOUCKE 38MbIKaHWIA
B NNatax BO3HNKAET OTHOCUTENLHO PeaKo,
NO3TOMY W3rOTOBNEHWE TaKoro, XoTh
M CPaBHUTENLHO HECNOXHOro, npubopa
enea nv onpasnaHo. B pane cnyyaes ue-
necoobpa3Hee BOCNONL30BATLCA CMOCO-
6oMm, onucaHHbiM Hxe. OH He Tpebyer
cneumansHoro 060pyaoBaHNA U NPUroaeH
ana paboTbl KaK C "4MCTEIMU™, T3K U C yXe
CMOHTVPOBaHHBIMY NNatamu.

PaccmorpumM npepnaraemelin cnocob Ha
npvMepe Novicka 3aMblKaHnsl Mexay nno-
COBbIM 1 MMHYCOBBIM NPOBOAHWKAMMW NNTa-
HUA UMQPOBOro YCTpoWCTBa. Takomn cnyyai
Havbonee nokasarteneH, NOCKONbKY 3TU
NPOBOOHVIKM pacnpeneneHs! No Bcel nnare
1 NOAXOAAT K KAXA0M MUKPOCXEME.

®parmMeHT 0QHOro 13 BapWaHToB pac-
MONIOXEHUA NPOBOAHWKOB Ha YCNOBHOW
nnare nokasaH Ha pucyHke. HekoTopbie
XapaKTepHBbIE TOHKW Ha HEW NPOHYMEepOoBa-
Hbl. MecTo aBapuiftHOro 3aMblkaHua Noka-
33HO TOHKOWM NUHUEN MeXAOy Toukamu 7
n 10. K nnaTte noakmoyatoT (ECNm OHa yxe
CMOHTUPOBaHa, TO C cobnopeHnemM no-
NAPHOCTWU)  perynvupyemelli No Hanpsxe-
HWO nctouHvk nutasma G1 nocneposa-
TENbHO C peancTopom R1, obecneynsato-
WM pabouuin TOoK 4Yepes NPOBOAHWKU.
3HaueHue paboyero Toka BubUpPaT U3
YCNOBVA — NAJEHNE HANPSXXEHUA MEXIY
Toukamu 1 1 11 nonxHo BbiTh B Npepenax
40...100 MB (obbyno — or 0.5 po
1,5 A B 33BMCHMMOCTY OT LWKMPUHB!I NEYaT-
HbIX NPOBOAHWKOB).

Lna npoBepky “YncTon™ nNnartbl roguT-
CA UCTOYHVK Hanpsxervem o 5 B. Ecnu
xe TpebyeTcs NPOBEPUTE YK€ CMOHTUPO-
BaHHYI0 NIATy, TO HANPSXEHWE HN B KOEM
Cnyyae He NOKHO NPEBBLILAaTHL HOMUHAL-
HOIO 3HaYEeHNA ANR UCMBITYEMOro yCTpOW-
CTBa, HO nyyllie BCero yMeHbLIUTL €ro A0
0,5 B (npn aTtoM p-n nepexonkl Nonynpo-
BOOHWKOBBLIX NPMBOPOB OCTAOTCA 3aKPhl-
TbIMU).

K 0oHOMY 13 NPOBOAHWKOB NNathl, Ha-
npumep, k obuemMy nposofy, nNpucoenu-
HAOT MUHYCOBOW BbIBOA, LMPOBOIro Mun-
nuneonbTMeTpa PV1, a nnocoBon €ro Bbl-
BofA, cHabxaT rmbkum NpPoBOOOM € Npu-
NasHHOW K €ro KOHLy ocTpow urnow. Te-
nepb KacatTCR OCTPVEM UMMkl NIHOCOBOMO
NPOBOAHWKE NNatbl, HaYVMHaA OT BLIBOOA
“"+Upee”, W, ABUIaACk BAOSNb HETO U €ro OT-
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BETBNEHVIA, HAXOAAT TaKylO TOHKY, FOe Nno-
K333HUA  BONBLTMETP2  MWHUMASNbHBI,
U MEHbLUWE NOKa3aHVA NO3BOMSET Nony-
YNTb TONBKO NEPEXOA Ha OAVH U3 CMEXHBIX
NPOBOAHWKOB MNATHI.

O6patuMcA k pucyHky. Hanpsxenve
B TO4ke 1 M3KCUManbHO, B TOYKE 2 OHO
MEHbLLUE W3-33 NaAEeHVs HANPAXEHWA Ha
orpeske 1—2 nposopHuvka. MNpu nepexope
K ToukaMm 3 unu 4. 5 HanpsaXxeHNe He name-
HUTCA — Ha 3TUX yyacTKax HeT NaaeHus
HaNPSAXEHUN, HO B TO4KE 6 OHO YMEHBLUNT-
C#, 3Ha4UT, NOUCK MOET B HYXXHOM Hanpae-
nexnn. B Touke 7 Hanpsixexve Gyner ewe
MeHbLUe, HO B TOukax 8 n 9 — vakoe xe,
KaK B TOYKE 7, NO3TOMY UMEHHO OHa OTBE-
4aeT ykasaHHbIM Bhlwe TpeboBaruaM.
B Touke 10 cmMexHOro NpoBOAHKKE Hanps-
xeHue bypet nubo Takum xe, Kak B 7, nu-
60 yyTh MeHbwe. Ctano 6biTh, 3aMbIKaHNE
npownaowno B6nu3sn Touexk 7 n 10.

OnucaHHoe YCTPOWCTBO PacCyYUTano
Ha COBMECTHy paboty ¢ uudpoBbiM
BONLTMETPOM, NOCKONBKY Nepen, Kaxabim
naMepeHemM Heo6xo oMo ONA CPaBHEHNA
3aNoOMKHATh TOHHOE 3HayeHVe npeapblay-
Lwlero NokasaHva. B kpainHeM cnyuae mMox-
HO NPUMERUTL U N6OoK MYKpoaMNeEPMETD
NOCTOARHOIO TOKa C BO3MOXHO Gonbluen
wkanoi. lopntca npubop ¢ TOKOM NONHO-
ro otknoHenus ctpenku 50...500 mkA. To-
CNnenoBaTensHo C MUKPOaMNepPMETPOM
nenecoobpa3sHo BKMOUNTE NEPEMEHHBIN
racAwyin pesucTop, KOTOPLIK NO3BOANUT
VM3MEHATL BEPXHUI NPeaen NamMepsemMoro
HanNPAXeHVA.

Mpu paboTe €O CMOHTUPOBAHHBIMWN
nnaraMu crefyet O4YeHb BHUMATENbHO
noaxoauTh K BLIGOpY HanNpAXeHa ncTou-
Huka nutanua G1 U conpoTVBNEHUA Pesn-
ctopa R1. Ecnu 3ambikaHve HOCUT cnyyaii-
HbI XapaKTep U B NPOUECCE MOUCKa HEO-
XUOBHHO UCHESHET, 3TO HE AOJKHO NpuUBe-
CTU K NOPYE YCTPONCTBA.

Lienecoobpa3Ho UCnonL30BaTbL UCTOY-
HUK C Orpanu4uTENEM TOKA HAa YPOBHE
2...3 A (MHOrue nabopaTopHble NCTOHHUKN
MNTaHNA MMEIOT TaKyld BO3MOXHOCTb).
B cnyuae, korna NCTo4YHMK NO3BONKET pe-
rynMpoBaTh HANPAXEHUE OT Hyns, 06bIYHO
yOaeTca yCTaHOBUThL TAaKOE 3H3YEHWUE Ha-
NPSXeHns, NPU KOTOPOM pPOSb TOKOOTpa-
HUYMTENBEHOTO pe3ncTopa GynyT BbiNoOM-
HATL COEAUHNTENBHBIE MPOBOAA.

Cnepyet vMeTh B BUAY, 4TO MUKPOaM-
NEPMETP NPU CNYY3NHOM UCHE3HOBEHUU
3aMbIKAHUA MOXET U3-323 nNeperpysku
BbIITU M3 cTpoA. Bo usbexanve 31oro He-
06xonumo, 4ToOL NEepPBOE KacaHue K Kax-
[OW TOuke NPOBOAHWUKE OblNO KOPOTKUM.
Mpwn “sawkanneanun”™ npubopa Wwyn Hano
HEMEeLIEHHO OTK/MOUYUT.

SNEMEHTbI NOBEPXHOCTHOIO
MOHTAXA B PAOWONIOBUTESb-
CKUX KOHCTPYKLINAIX

B. TYPYMHCKMM, r. Mocksa .
JocTouHCTB2 MOBEPXHOCTHOrO MOHTA-
Xa, LUMPOKO NPYMEHREMOrO B COBPEMEH-
HOW NPOMBILNEHHOW 3NEKTPOHWKE, XOpO-
IO N3BECTHBI, HanoOMHKM TONBKO, 4TO AN
3TOr0 UCNONbL3YIDT CNELUANEHBIE MUHUE-
TIOPHbIE “6E3BLIBOOHBLIE" 3NEMEHTHI.
3aMaHymMB NOBEPXHOCTHHEIU MOHTaX
u gns pagnoniobutenen, xoTs HeKoTopbie
CHUTAIOT, 4TO UM OH HEQOCTYNEH, NOCKONb-

KY U3rOTOBUTbL B QOMBLUHVX YCNOBUAX Ta-
Kyto nnarty skobel HepeansHo. Ha Tpaau-
LMOHHBIX NEYATHBIX NAartax PUCYHOK Npo-
BOAHVKOB H3HOCAT M0 ONOPHBLIM TOYKaM,
KOTOPBIMW CNyXaT OTBEPCTYA NOL BbIBOAK!
peraneit nu 0603HaYEHHBIE 3EHKOBKOW
donLrv MecTa pnnA vx ceepnexva. Npu no-
BEPXHOCTHOM MOHTEXE TaKVX OTBEPCTUNA
HET, NO3TOMY WU KAXETCH, 4TO BbINONHUTL
PUCYHOK TpyaHee.

Bce 310 13K, HO 0COBEHHOCTU NOBEPX-
HOCTHOIO MOHTaXa NO3BONSIOT NPUMEHATH
€r0 1 B NONHOM BUAE, U YactuuHo. OH ner-
KO CO4ETAeTCA CO BCEMU BUOAMU TRAAMLU-
OHHOrO NEeYaTHOro MoHTaxa. Takow “"rvb-
PUAHBIA" METOA NMPUMEHSAIOT U B CEPUITHBLIX
KOHCTPYKUMAX. IT0 0BCTONTENLCTBO NENS-
€T NOBEPXHOCTHLI MOHTaX BECbMa Nep-
cneKTUBHBIM AnA pagvonobureneid, no-
CKONbKY Aaxe 3ameHa 5...15 % obbltHbIX
pPaavio3NEMEHTOB "NOBEPXHOCTHBIMKM™ Oa-
€T BECbM3 OLWYTUMBIN BbINIPLILL — YNpPO-
LaeT Npouecc V3roToBNEHWUA NEeYaTHOW
nnarel, YMEHbLLIAET YUCNO NpocBepnvBae-
MBIX OTBEPCTUIA. [TOCKONBKY “NoBEpPXHOCT-
Hble” 3NEeMEHTb MYHUATIOPHBI 1 Npunav-
B30T VX CO CTOPOHbI NEYATHLIX NMPOBOAHU-
KOB, NAOTHOCTh MOHTaXa Ha NNaTe TeEX Xe
pasMepOB 3aMETHO yBENNYNBEETCA.

Hanbonee oueBupHO U 3hPEKTUBHO
NpVYMeHeHne [OByBbIBOOHLIX paavosne-
MEHTOB — KOHAEHCaTOpPOoB, AUON0B, PE3u-
cTopoB. B nepsyto ouepenk cnenyer npu-
MEHATL KEPAMUYECKUE KOHOEHCATOpPb!
emkocThto ot 0,01 no 1 Mk® — 370 BCero
13 HOoMuHanoe (B pagy E12). Menbwwn
BbIUFPLILL A3E€T NPYMEHEHVE “NOBEPXHO-
CTHBIX" AnonoB — B BONBLUMHCTBE KOHCT-
PYKUMI MX HEMHOTO, Aa U pasmepbl 0ObIu-
HbIX Anonoe HeBenuku. C pesncropamu
TONBKO OOHa CROXHOCTh: 60nbwoe Yucno
HOMUHANOB — 3a COTHO! ITO 3acTaenaer
UMETH BTOPYIO KaCCy pe3ucTopos

JnA NOBEPXHOCTHOrO MOHTAXa npeny-
CMaTpUBaIOT B COOTBETCTBYIOLLIMX MECTaX
napbl NIoOWanoK ¢oneryu, pasneneHHble
npomexyTtkom 0,5...1,5 mm. MNnowanku
OOMKHEI  ObITh  Wupe Oerann  Ha
0,5...1,5 MM 1 BbICTYNaTb 32 €€ kpas no
anvre Ha 1,5...2 MM. HO 4acTo NnoLaaku
W HE HYXHbl, MOCKONbLKY OETAN MOXHO
NpUNanBaTk HENOCPENCTBEHHO K NEeyar-
HbIM NPOBOAHUKEM.

BblB3€T, 4HTO CMOHTUPOBAHHYIO NEYar-
HyI0 NNary npuxogurca aopabaTthiBath
MEHATL 3MIEMEHTLI, BBOAWUTL HOBLIE U T. M.
B atnx cnyyasx npumeHeHue "NOBEpPXHO-
CTHBIX" QeTalen CYWEeCTBEHHO ynpoLlaet
peweHve 3agayn, ocobeHHOo Koraa ans yc-
TaHOBKU 06bI4HBIX MECTa He ocTaeTca. Ec-
W ANvHa pertany He nosBonAer "norTea-
HYTBECS" 0 HYXHOW MOHTaXHOW nnowuian-
K1, K OOHOMY U3 €€ BbIBOLOB NPUNansBaiot
YANVMHUTENBHBIN NPpoBOAHVK. He ncknioue-
Ha 1 yCcTaHoBKa netanu GOKoMm.

[AnA BbIMNONHEHWA MOHTaxa NOJOWOET
NpakTNYeckn Mobon NaaNbLHUK C 33YXEH-
HbIM 00 1,5...2 MM XanoMm nu ¢ HacaxeH-
HbIM Ha CTEPXEHb KOPOTKUM XBOCTOBNKOM
U3 HECKONbKMX BUTKOB MEOHOrO Nposoaa
anameTpom 1,5...2,5 mM. NaanbHuk Heo6-
XOOVMO NUTaTh YEPEe3 PEerynaTop Temne-
parypbl (Hanpymep, TPUHUCTOPHHKIN), No-
CKOMbKy "NMOBEpPXHOCTHLIE” aetann 6onee
YYBCTBUTENBHLI K NeperpeBannio. evanb
npu navike cnegyet Aepxatb MNUHLETOM
€ TOHKMMUK rybkamu; ynobeH ctomaTono-
rMYECKNN NVHUET C DNHHBEIMU U30THYThI-
MU TOHKMMU ryOkamu. |




MHTEPKOM AN MOTOLUUKIIA

HopmanbHblid pasrosop Mexay Boau-
TENEM u Naccaxnpom MOTOLWKNE BO Bpe-
MR OBUXEHUA BO3MOXEH NWLlb NpU UC-
NOMb30BaKHUM CMNELUANLHOrO NEPEeroBop-
HOIr0 YCTPOWCTBA — UHTEPKOMA.

AHANU3 WyMOB, BO3HUKSOLWMX [Py

OBWXEHWUM MOTOUUKNE, NOKasan, 4yto oc-"

HOBHas 4yaCTb WX aKyCTUHECKOro BO30ewn-
CTBUA NEXUT B 0671aCTU HU3KMX 4acToT (OT
pabotbl pBuratens — MpPUMEPHO Ao
500 ly) v BBICOKUX 48CTOT OT MOLWHOro
BCTPEYHOro NOTOKEa BO3AyXa — CBbILLE
3 klu). NoaroMy npun paspaboTtke yCcTpon-
cvBa uHtepkoma Obino yneneHo 6onswoe
BHUMaHWE CO34aHWI0 NONOCOBOro pUnkT-
pa ¢ NoNocow NPoNyckaHuAa B AUanas3oxe
ot 600 Ny po 3 klu. B ycTpoicTee npume-
HEH KOMOWHWUPOBAHHBLIA  NONOCOBOW
dunerp, uMeowmin cnag A4X 18 nb/okr
B BBICOKOYaCTOTHOWK wactu v 6 nB/OkT
B HN3KOYACTOTHOW 4acTu.

MpuHuMnuanbHas cxema ycTpolcTea
nokasaHa Ha pmc. 1. Ha puc. 2 npencras-
neHa CXemMa 04HOro U3 ABYX KaHANoB yCu-
nexHva. BTopoi KaHan BLINONHEH UAEHTUY-
HO. 3BYKOBOW curHan or mukpogona BM1
{pvc. 1) yepes koHpencatop C1 noctyna-
€T Ha NHBEPTUPYIOLLMI BXOA, MUKPOCXEMb!
DA1.1. Bropaa nonoBUHE MUKPOCXEMBI
(HyMepauun ee BLIBOOOB yKasaHa B Ckob-
Kax) UCNONB30BaHa ASIA NOCTPOEHWUA aHa-
JIOTUYHOTO Kackana BTOPOro KaHana wH-
TepKOMa.

Yacrory cpesa BToporo gunktpa onpe-
nensiot 3anemenTsl RS, R6, C3 n C4, a pe-
nuTeNb Hanpsxeuws Ha pesuctopax R3
v R4 cosnaert Heo6xoaMMoe CMELLEEHNE NO
HEWHBEPTUPYIOLLEMY BXOAy NpY NUTaHuu
OT OAHONONAPHOrO NCTOHHWKE TOKa.

YeunuTenb MOLLHOCTU 3BYKOBOW 4aCTO-
7ol (YM34) B KaX00M KaHane suiNONHEH Ha

oTaenbHoN Mukpocxeme (DA2 pns ykasaH-
HOro Ha cxeme kaHana). OntumanbHoe
ycunersve (8 3aBMCUMOCTU OT MHOMBUAOY-
anbHbiX OCOGEHHOCTEN Cnyxa BOAWTENs
M naccaxupa v ycnosui nopoxHoii obcra-
HOBKW NPU ABMXEHUU) yCTEHEBNNBAIOT Ne-
pemeHHbIM peanctopoM RB 1 nopctpoeuy-
Hibim RS.

Konpexcatop C6 BMecTe ¢ anemMeHta-
mu C8 n R2 o6ecneunsaiot yCTOMHMBOCTL
pabotel YM34. Anementel C7, Ctt, R7
1 C12 npepnorspallaioT HexenaTenbHble
06paTHLIE CBA3K NO NMUTAHWIO.

Lenu nutarua (pyc. 1) NoCTPOeHb! Tak,
4106bl 6biNa BO3IMOXHOCTE UCNONL30BaTh
o060l BUA UCTOHHVKE TOKa — BaTapeio 3
YETLIPEX FANLBEHNYECKUX DNIEMEHTOB TUNA
AA Unu aKKyMyNATOPOB TOrO X€ TUNOPas3-
mepa, a takxe OOpTOBLIE AKKYMYNSTop
wnu reHepaTop. Ans paspeneHna BIMaHnA
VCTOYHWKOB BBEAeHb anoak VD1 u VD2.
MNpu nuTasum or 60PTOBOK CETU MOTOLIVK-
na ans NOOABNEeHUA NOMEX, B TOM YuCne
Y UMNYTIbCHBIX, HANPAXERWNE Ha8 MHTEPKOM
NoA3ETCA YEPE3 MUKPOCXEMHBIN CTabnnu-
3arop DA3. B uenu obwiel WuHb NUTaHuA
crabunuaartopa skmoueH ceetoguon HL1.
3Ivor crabunusarop obecneunBaeT Ha Bbl-
xope Hanpsaxenrue 6,5...7 B, noatomy 6op-
TOBOW UCTOYHVK OyneT AOMUHUPRYIOLLIM
paxe npu ceexel barapee GB1.

Napbl MUKPODOH-TPOMKOroBOPUTENL
DA BOOWUTENN N NaCCaxnpa PacnoNOXeHb!
B VHANBUAYANbHBIX MOTOLLNEMEX.
[na kaxgon ua nap Ucrnonb3oBaHb! CTaH-
AapPTHBIE NATULITLIPEBLIE PA3LEMBI OT 3BY-
KOYCUNUTENLHOM annapatypsl. BeiBog S
6n04HOW 4acTU pasbema X1 CcoenuHeH
€ BLIBOAOM 4 pasbema X2. 10 yenb ob-
wen wurbl nuradua. MNostomy, ecnyn Npu
OCTaHOBKE MOTOLUKNE OTCTHIKOBLIBAETCA
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OfIUH U3 Ha3BaHHLIX PA3LEMOB, BCA CUCTE-
ma obecToumBaeTca. IT0 CBOEro poaa 3a-
wura OT HENPOU3BOAMTENBHOIO Pacxoaa
3Hepruu,

Ha puc. 1 Takxe BUOHO, 4TO MUKPOGOH
BM1 nopkmoyeH KO BTOPOMY KaHaly ycu-
nnvensa), @ MukpodoH BM2 — k nepsomy,
TaK CO303ETCA NEPEKPECTHAN CBA3L BOAN-
Tens U Naccaxvpa.

PerynupoBky yCTpOWCTBa PEKOMEHOY-
em Hauyarb npu pabore or 6opToBOI CETU
moTouvikna. Mopante Ha crabunusarTop
HanpsaxeHve B npepenax 12...15 B v Ha
€ro BbLIXOAE NPOBEPLTE HanpAXeHue —
OHO NOMKHO ObiTk Nopapka 6,5 B (name-
pATL MeXay aHonom VD1 v oben wuHon
NUTAHVA WNU OTPULATENBHEIM BEIBOQOM
nopksmoueHna 6atapen GB1). Tok noTpe6-
NEHVA B pexnMe MonyaHna obounx onepa-
TOPOB HE NOMKEH NPEBLIWATL 5 MA.

Mo maTrepuanam Crarbu
G. Cattley "Motorcicle Intercom”.
ELECTRONICS Australia,
1998, July

Npumevanne penaxuun. CRBOCHHbLIN
onepaunoHHbi yeunmutens LM1458 coaep-
XHT B ofHOM Kopnyce asa OY uA74 1 (nonrbis
amanor — 140YQ7). 38ecb MOXHO npuMe-
HUTL U APYTNE OANHONHBIE MNK CABOBHHbIE
QY (Hanpumep, KP1426Y/[11). Y3en na mMuk-
pocxeme DA2 MOXHO 3aMEHNTL 8HANOrny-
HbiM HA8 Mukpocxeme K174YH18 B ee Twno-
BOM BK/NOYEHUM, 8 MUKDOCXEMHBIN CTabnK-
3arop — KP142EH5A. fivons VD1 u VD2 mo-
ry7T 66T KQ103A.

MukpODOHHBIF KANCIONb — ANEKTPETHDIA
Tuna MK3-3, a ka4ecrae rpoMKorosopuTens
MOXHO MCIONIb30BAaTH 3BYKOBbIE ANHAMMWHEC-
xue ronosxi mowrocTeo 0,1...0,5 BT ¢ co-
nNpoTHBNEHNEM 3BYKOBOM KaTywk 8 OM —
0,25raLl-3, 0,5r4Lu-1.

MPEANATAEM

PeMOHT ¥ U3rOTOBNEHUE AKKY-
MynsTopHeix c6opok ana nwobown
Papno3aNEeKTPOHHOW TeXHUKU. [lo-
craeka no Poccuu.

O6mMmeH 6/y akkymynaTopoB C 3a-
4ETOM CTOUMOCTH.

Mocksa: v/¢d (095) 962-91-98;
962-94-10.

C.-Netepbypr: 7/¢ (812) 535-38-
75.

JnekTpoHHaA noyra:
ms_time@hotmail.com

w * *

"CUHTE3" — c Bamu!

Bce pna renemacrepa, BUOEOVH-
xeHepa v tenedoHucta — nouton!
Ona 6ecnnatHoOro karanora KOH-
sept. 103031, Mockea, a6. auw,. 101
Ten. (095) 442-24-15.
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OONONHEHUE K HANEYATAHHOMY

E-mail: consult@paguo.ru
Ten. 207-89-00

PALRINO Ne 7, 2000

HALWWA KOHCYJIbTAUUA

NAHKPATBLEB . UMUTATOP 3BY-
KOB CTPE/IbBbI. - PAUO, 1999,
Ne 6, c. 54.

Neuarnan nnara.

Yeprex BO3MOXHOIO BapmMaHta nesar-
HOW Nnarbl YCTPOWMCTBA NOKasaH Ha pu-
cyHke. Ha Hel pasmeuieHbl BCe aeranm,
kpome kancions BF 1, knonkmn SB1 m ceeto-
pmoaa HL1. Mnara paccumrana Ha ycra-
HOBKY pesancropoe MJIT, koHaoeHcaTtopoB

AAKOBJIEB B. YCOBEPLUEHCTBO-
BAHHbIW MHOIOUCKPOBOM
BNIOK 3AXWUrAHUA. — PAAMO,
1999, Ne 7, ¢c. 39, 40.

3amena guoga VD1.

Kpome ykazaHHOro Ha NpyHUMNWASb-
HOM Cxeme ycTponcTea (cMm. pmc. 1 B cra-
Tee) KAS21A, B 6N10KE MOXHO NPUMEHNTL
oGO KpPeEMHUEBLIM AMOA, CO CpeaHAM
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K10-17 (C2) n KM (ocTanbHbie), MUKPO-
cxem K176J1A7, K1761N2 u KS61UPY. Ne-
PEMBIMKIA, COEAVHSAIOWME NEYATHLIE NPO-
BOAHWKW CO CTOPOHLI feTanei, Maroras-
JIMBAIOT M3 MOHTAXHOIo NPOBOAA B TENNO-
CTOMKOM W30ONAUMKM M BNAMBAIOT N0 ycra-
HOBKM Ha MecTOo mMukpocxem DD1, DD3
n DD4

AEMbAHOB A. AKYCTUYECKAS

CUCTEMA “VERNA 50-01”. — PA-
AMO, 1998, Ne 9, c. 19, 20.

YTouHeHne pasMepHoOu uenu.

PasmepHast uenb, 3gaarowas pacnono
XEHUEe OTBEPCTUA NOA, ANHAMUHECKUE MO~
NOBKW TPOMKOTr OBOpUTENEi  (HasouHBEP-
TOpbl (CM. NEBYIO NPOEKUMIO KOpnyca Ha
pMC. 2 B CTaTtbe), AOMXHA BbIMSAETb TAK:
110, 100, 100, 165, 120.

KONFAHOB A. UMNYNbLCHbIN
BJIOK MNUTAHUA MOLLHOro
YM34. - PAAUO, 2000, No 2,
¢c. 36-38.

O npuHLuNUanbHOR CXemMe YCTpOoW-
cTBa.

Ha npuHumnmanbHoi cxeme 6noka (cm.
pmc. 2 B crarbe) BuiBOA 12 3nemeHTa
DD3.2 nponxeH GbiTb COEAMHEH C BLIBOAOM
3 DD3.1 (a He c BbiIBOAOM 8 DD1.3).

NpAMbIM TOKOM He menee 50 MA, nMnynbe-
HbiM TOKOM He menee 500 MA 1 oBpaTHbiM
HanpsxeHmem He meHee 30 B (npu tem-
neparype +100 "C). 3tum tpeboeanmnsam
B NONHOW Mepe oTBe4anT anoabl KAS10A,
KAO522A, KAS226, KO105 ¢ nobbim Gyk-
BEHHLIM MHLEKCOM.

O marnwutonposoge tpaucdopmaro-
paTil.

Bmecto LLJ18X 16 ponyCTUMO MCNONL-
30Batb COOpaHHbIA BCTLIK MarHUTONPO-
BOA U3 nnactuh YLU-16 (wnu um nopo6-
HbiX). Cequne MarHmronposoaa -
0,8...1,.2 cM®. N8 CO3NAHUA HEMArHWT-
HOTO 3a30pa (BO BCEX TPEX CTbikax) pe
KOMEHAYETCS MCNONbL30BaTh NMCTOBOM
reTMHAKC WKW CTEKAOTEKCTONMUT TONLN-
roit 0,2...0,25 mm. TpaHcdopmarop 3a-
KpennaoT B Kopnyce 6noka ¢ nomMotbio
N-o6pasHoit ckobbl TakMm 06pa3oM, 4TO-
6bl COCTABHLIE 4aCTW MarHMTONPOBOAA
O6biN KPENKO CXaTbl

Hexotopbie napameTpbl 6noka.

Yacrora konebaHmii GNOKMHr-reHepa-
Topa npeobpaszoBarens HanpaXeHust BO
BPEMS 32PAAKN HAKOMMTENBHOrO KOHAEH
caropa C2 (npu MCnonb3oBaHWKA PEKo
Menayemoro Tpancegpopmartopa T1)
1...3 k4. Ha xonoctom xoay OHa NOHMXkA-
etca po 300...500 Ny (4eTko cnuilleH 3ByK
TAKOWM 4acTOTHI).

Tok XONOCTOro XxoAa SBNAETCA NpU3Ha-
KOM HopmanbHoi paboTtel npeobpa3oBa

Tens Hanpsxenus n paeen 0,2...0,3 A. Uz-
meHaT ero nogbopom pesucropa R1
MNpn  MckpooO6pa3oBaHMM C HACTOTOM
100 My notpebnsieMblii TOK BO3pacTaer
npumepHo po 1 A, npm 200 Ty - po
1,5 A. MouwHocTb NnpeobpasoBarens pery-
nmpytor nopbopom peauctopa R2.

BEPbI/IOB B. CXEMOTEXHUKA
BbIXOAHbLIX BUAEOYCUJUTE-
NEW. - PAOMUO, 1999, Ne 2,
c. 12-14; Ne 4, c. 10-12; Ne 5,
c.8-10.

O 3ameHe TpaH3uCTOPOB.

B nocnepHei yactm crarem (“Pagmo”,
Ne 5, c. 10, 3-9 konoHka, nocneaHmn ab-
3ay, 9-A crpoka CHM3y) BMECTO CcnoB
“Bmecto BF422, BF423 moxer..." cnenyer
yutarth: “Bmecto BF423 moxer..."

BACWNLEB B. UBMEPUTEJ1b EM-
KOCTU KOHAEHCATOPOB. - PA-
Ano, 1998, Ne 4, c. 36, 37.

YTOUHEHUA ¥ HEKOTOpPble PEeKOMEeH-
[auun.

NHBEPTUPYIOWMHA U HENHBEPTUPYIO
wmin Bxopbl OY DA1.2 ha npuHuMnuans-
HOI cxeme npubopa (cM. puc. 1 B cTa-
Tbe) HeobXoAMMO NOMEHATL MecTamu:
c pe3ucropom RS ponxeH Gbitb coenm-
HEH HEMHBEPTUPYIOWMIA BXOA (BLIBOA S),
a ¢ pe3uctopoM R4 u konpeHcaropamm
C1-C4 - uHBeprtupylowmin (BbiBoa 6).
Tpansucrop VI3 B MCTOMHMKE NUTAHUA
ycrpomncrea (pmc. 2 B ctatbe) — KT3107A.

Dopmyny Ana pacuera BLIXOAHOrO Ha-
npaxennsa U, OY DA2.2 npu namepeHmmn
emkoctn 100 mk® Ha uactore 100 My
(c. 36, Tperbn KONOHKA, 24-A CTpPOKa
CBEpXy) CnepyeT umrath Tak:

“Ugex = R12¢1,, = 1 kOM-2 MA = 2 B
B tekcre crarbu (c. 37, neeas KONoOHKa,
11-a 1 12-9 CTPOKU CBEPXY) BMECTO CNOB
“OY DA1.2..." cnepyet umrare: “OY DA1.3
BbINAET YNPaBNAOWMiA curuan...”, nanee
no TEKCTY.

3amennn mukpocxemy K1401Y4 na
K1401YA2A, HeoOGXxOooMMO yyecTb, HTO
y NOCNeaHeN MHOE HAa3HA4EHWE BLIBOOOB
nuTaHma: Hanpsaxexnuwe +U,,, — BoiBoa 11
a —U,., - BoiBoa 4. OpHAKO HUKAKUX U3-
MEHEHMIN B Ne4aTHON nnarte 3710 He Tpe-
6yer. MpocToO NpM yCTAHOBKE Ha MECTO
mukpocxemy K1401YA2A neobGxopumo
NOBEPHYTL B NNOCKOCTWM NNartbl Ha yron
180° (c Takmm pacqeTom, wTo6bl BoiBOA, 1
0Kasascsa B OTBEPCTUM NOA, BLIBOA 8, Bbi-
son 14 B OTBEPCTMM NOA BLIBOA, 7
nrT. A

'HEYAEB W. SALLWUTA MANIOTABA-

PUTHbIX CETEBbIX BJIOKOB M-
TAHUA OT NEPEIPY30K. - PA-
AKNO0, 1996, Ne 12, c. 46, 47.

O Tpansucrope VT1.

Tpanaucrop VT1 B orpaHuumrene Toka
no cxeme Ha puc. 4, 6 — KT815[.




FrEHEPATOP-AEJIUTEJIb
YACTOTbI KP512MNC10

C. BUPKOKOB, r. Mocksa

Mukpocxema KP512MNC10 npenHasHa-
yeHa AN NPUMEHEHUA B TaUMepax, pene
BPEMEHM M B KQYECTBE MEHEpPaATopa MM-
NYNLCOB HU3KOM M MHPPAHU3KOMN 4ACTOTLI.
Mukpocxema npepcraenser coboit RC-
reHeparop v ynpaenaembiii AENUMTEND Hac-
TOTHI C NepexMmosaemMbiM KO3OGUUMEHTOM
NEeNeHus, COCTOAWMA M3 HECKONbKUX
CHETHMKOB, KOMMYTUPYEMBIX NOAAYEn
CUrHafIOB BLICOKOTO YPOBHS Ha yCTaHo-
BOSHbIE BXOALI. MakcumManbHoe 3HaseHue
k03dPMUMEHTa NeNneHns YHUKaNbHO —
235929 600. Mukpocxema M3roTOBNEHa
no TexHonormm KMOI ¢ camocoBmMeuleH-
HbLIMW 3aTBOPaMWU TPAH3UCTOPOB W M30NK-
umen nokanbHeiM okucnom. Kopnyc —
nnactMaccoBuit 2104.16-1 (puc. 1).
Macca — ne Gonee 1.2 1.
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CxemHo-rpapmueckoe ob603HaueHne
MMKPOCXEMbI NOK23aHO Ha puc. 2.
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LlokoneBka MMKpOCXembi: BbiB. 1
BXOA, cnrHana yCTAHOBKM KO3ddMUMEHTa
nenenns 2° BuiB. 2 — BXOA CUrHana obHy-
NEHUS CHETYMKOB; BLIB. 3 — BXOA CUrHana
OCTQHOBKM CHETHMKOB; BLIB. 4 — BXOA, YCU-
nurens—¢opMMpoBartens; BLIBOA 4151
nopknosenns RC-uenm reneparopa; BbiB.
5 — NpaMOoit BbIXOA, YCUNMTENS —HOPMM-
poBatens; BLIBOA ANA NOAKMOHEHUSI KOH-
AeHcaropa reHeparopa; BbiB. 6 — MHBepc-
HbIM BLIXOA, yeunurens —@QopMmMpoBarens;
BLIBOA AN NOAKNIOYEHNS pE3McTopa re-
HepaTopa; BbiB. 7 — CBOGOAHbIN; BbIB. 8 —
o6wmMii; MMHYCOBOW BbIBOA, NTMTAHMSA; BbiB.
9 BLIXOA C OTKPLITLIM CTOKOM AENUTENa
yacToThi, BbiB. 10 — 0ObiMHLIM BbIXOA, AE-
JIATENN 4aCTOThI; BLiB. 11 — BXOA curhana
ynpaenenma ¢$asoil BbIXOAHONO cUrHana

c BbiB. 9; BuiB. 12 — BXOA CurHana ycra-
. HOBKM ko3dduumenTa penenus 60, soiB.
“13 — BXOp, CMrHana yCTaHOBKW KO3(pdu-
umeHTa aenenms 3; soiB. 14 — BXOp CUrHa-
na ycraHoBkn KO3IdpMLUMEHTA AEeneHns
10; BoiB. 15 — BXOA, CMrHana yCcTtaHOBKM
koapduumenta penenmn 30; BoiB. 16 —
NNOCOBOM BLIBOA, NUTAHMS.

OcHoBHbIE
TEXHUYECKHUE XapPaKTePUCTUKA
npu Top ;= —10...+70°C

HoMMHanbHOE HanpaxeHne
natanms, B ... ... S
NorpebnaeMeii  TOK, MKA,

He 6onee, Npu HaNPAXeHUN
nuranms 6 B B pexmnme

CTAQTUHECKOM . .. ... ov .. 20
[MHAMMUYECKOM Ha Hac-
ToTe 40K, .. .. ... ... ... 1000

BuixOpHOE HANpAXXeHWe HU3-
KOro yposHs, B, He Gonee,
NpU HaNPAXeHNN NMUMTaHUA
4 B, W3MEpPERHOE Ha BLIBO-

nax
51 6 (NpK BLIXOQHOM TO-
ke 1,6MA) .. ... ... ... 0,4
9(52MA) . ... ... 0.8

BbixopHOE HaNpPsXeHNe BLICO-
KOro ypoeHs, B, He mMenee,
NpY HaNPsXXeHWM NUTaHuA
4 B 1 BbIXOOHOM TOKe 1 MA,
N3MEPEeHHOEe Ha BbIBOAAax 5
MB ... 3.6
BxOAHOM TOK HU3KOrO YPOBHS,
MKA, He Bonee, npu Hanps-
XeHun nutanmsa 6 B, name-
PEHHLIN B LENM BBIBOAA 4 . .. ... .. 0,1
BXOAHOM TOK BbLICOKOro YpOB-
HA, MKA, He Bonee, Npu Ha-
npsxeHun nutanms 4 B, na-
MEPEHHbIN B LN BLIBOAOB
4 (Npn BXOAHOM Hanpsi-
xehmmdB) ... Ll 0.1
1—3, 11—15(6B) . .. ......... 50

Npegenbubie
IKCNNYaTaLMOHHBbIE SHAYEeHURA

Hanpsxehnue nutanma, B .. .. ... ... 4.6
MakcumanbHan sacrora tak-

TOBbIX UMNYNLCOB, K, .. ........ 200
Temneparypa oKkpyxawuiemn

cpeau,’C ... .. ... -10...+70
Hanbonblumii CTaTMHECKNIA no-

TeHuman, B ... .. .. R 30

MpepenbHoe 3HaseHNe Hanpn-
XEHUA MCTOYHUKA NUTAHNSA
B Tesenme 10c, B ... .. .. .

Cymmapnoe Bpems pabortsi
NpY NpeaenNbHOM Hanpsaxe-
HWM NMUTAHUA 32 BECb NEpMH-
on aKkcnayataumm, 4 . .. ..

KoagppuumeHT nenenms 4acToTsl BXOA-
HOro curHana, p.eﬁcnaynomero Ha BLIBOAE
4, 33BUCUT OT ypoaHen HaNPAXEHUA HA YC-
TaHoBOuYHLIX BXxoaax 2°, 60, 3, 10, 30 (cm.
Tabmuuy). Ecnm Ha Bee YKa3aHHbIE BXOAb!
NnoAaH HU3KUI NOTMHECKMIA YPOBEHb, KO-
adduument penenms paesen 2''-2048.

MNp1 NoaaLe BbICOKOrO YPOBHA HA TOT MK
MHOM YCTAHOBO4HbII BXOp, YKa3aHHbIA KO-
3bOULMEHT HAOo YMHOXWUTb HA BECOBOE
3HaYeHne Bxoaa. Bbicokmid ypoBeHb nony-
CTUMO NOAABAaTh OAHOBPEMEHHO Ha BXOAHI
25 60 1 oamk us Bxonoe 3, 10, 30. Ecrm
BbICOKMIA YDOBEHb NOAATL HA ABA UK TPH
exona u3 rpynnel 3, 10, 30, npomsoiper
6noknpoeka paboTbi CHETHYNKOB.

Bxop IN ynpasnsier ¢pasomn curiana Ha
BbIXOAE C OTKPLITLIM CTOKOM. [P HU3KOM
YPOBHE Ha 3TOM BXOAE CMrHan Ha BLIBOAS
9 npormMBogaszen curkany Ha ebigope 10,
NPV BLICOKOM — CUH(Aa3eH.

MNonaya BLICOKOro ypoeHs Ha Bxop, RO
(0o6HyneHme) ycraHaBNMBaeT BCE CHETHM-
KU—AENUTENN YACTOTHE MMKPOCXEMbI B HY-
NeBoe COCTOSHME, COOTBETCTBYWOLWEE
HU3KOMY YPOBHIO Ha Bbieope 10. Pabora
CHETHMKOB HA4YMHAETCA C MOMEHTa no-
CTYNNEHUS Ha 3TOT BXOA, HU3KOTO YPOBHS.
Buicokumia yposeHb Ha Bxope ST (cron) oc-

YpoBeHb cHrHancs Ha exogax | Koagduumenr
60 10 30 neneHHa

0 2048
6144
20 480
61440
122 880
368 840
1228 800
3 686 400
131072
393216
1310720
3932 160
7 864 320
23 592 960
78 643200
235 929 800
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TAHABNWMBAET BCE CHETYMKM, Ha BuiBoge 10
COXPaAHAETCA TOT YPOBEHb, KOTOPLIN Obin
nepep, nonauen curnana “Cron”. Pabora
CHEeTYNKOB BO3OOHOBNSETCH B TOT MOMEHT,
KOria Ha 3T0T BXOA, NPUXOAUT HU3KUIA ypo-
BEHb, HAYMHAA C TOrO COCTONHMA, B KOTO-
pom oHm Bbinm octanoBnerbt. Moaaqa yka-
3@HHBIX CUIrHANOB HE NPUBOAMT K OCTAHOB-
ke paboTbl TAKTOBOIO reHeparopa.
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CNPABOYHbIW NNUCTOK

E-maii: inform@paguo.ru
Tan. 207-88-18

PALRINO N2 7, 2000
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HEATANTRIN

5,5 Ypuum: 8

4 4.5 5
Puc. 6

MNpn niobom koadpduumeHTe penenms
BLIXOAHOW CUrHan MMEEeT CKBaXHOCTb 2
("meanpp”). Mukpocxema copepXmrt pe-
3UCTOPGLI, 06ECNENMBAIOLLIME HU3KUIA NOTA-
4ECKMA YPOBEHb HA BCEX BXOAAX, KPOME
Bxona RC, B cnyyae, korpa ux ocraBnsior
ceobGoaHbIMK.

Uuorn, T
KP51201C10
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CTpykTypa MMKpOCXEeMbl NO3BONSET
NOCTPOUTL TAKTOBLIA reHepaTop C BHELU-
HUMW PE3UCTOPOM W KOHAEHCATOPOM,
NOAKNIOYEHHBIMKW, KaK NOKa3aHo Ha
puc. 3.

Ha puc. 4—13 npencraeBneHbl TMNO-
Bbl€ 32BUCMMOCTM NApameTpoB OT Hanps-
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XKEHUA NUTAHNA, BbIXOAHOMO TOKA W 4aCcTo-
Tbl B pabosem TeMNEpaTypHOM MHTEPBA-
ne. 3awrpmuxoBanbl obnactn pasbpoca

TPAH3UCTOPbI CEPUU KT8156

B. KMCEJIEB, r. MuHck, Benopyccus

MOLLHbIE KDEMHMEBLIE COCTABHLIE N-P-N
TpansmcrTopbl KT8156A m KT81566 ¢ uhte-
rpanbHbivMmn peMmnupyowmmM m 6asa—
3MUTTEPHLIM YCKOPSIOLLMM AVOAaMN W3-
roTaBAMBAIOT NO 3NUTAKCHMANLHO-NNAHaP-
HOM TexHonorum. MNpubopel NpegHasHasqe-
Hbi AnA paboTel B BLIXOAHLIX CTYNEHAX ro-
PU30OHTANbHON pasBepTku manorabapmr-
HbIX 3NEKTPOHHO-Jly4eBbIX TpyOOK M apy-
rmx yanax m 6nokax annaparypbi LMPOKOro
NPUMEHERUS.

TpaHancropbl 0HOpMNEHbE B CTaRAAPT-
HOM nnacrmaccoBom kopnyce KT-28
(TO-220) ¢ XeCTKMMM NNACTUHYATLIMMU NY-
XEeHbiMM BeiBoOAamm (puc. 1). Macca npu-
6opa — He Gonee 2,5T.

10,7 12
- 4,8
%%- »
©
o N #38
hﬁ.
3
/
~ I m
+ L#LIIL- 2,8
i U 07
P j @ 2,54 a7
2 KT-28
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3apybexHuid  ananor TpaH3ucTopa
KT8156A — BU8O7.

MpuHuunmuaneHas cxema npubopa nso-
OpaxeHa Ha puc. 2.
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OCHOBHbIE XapaKTepPrUCTUKKU
npu Ty, ,=25 °C

(paHnMsHOE HanpsXeHwe Kof-
NEKTOp-— 3MUTTEP, B,
He MeHee (Npu TOKe KOn-
nekropa 100 mMA, HyneBom
Toke 6asbl, AMTEbHOCTU
mmnynsLcoe He Oonee 500
MKC W CKBaXHOCTH HE Me-
ree 100), ana

KT8156A
KT81566 .

OO6paTHbiA TOK KONNekropa,
mA, He Gonee (Npn Hanps-
XeHmn konnektop—6asa
330 B u HyneBoMm TOKe
ammTTepa), ona

KT8156A ... ..
KT8156b N |

O6paTHbIl TOK KONNEeKTOp—
3mnTTep, MA, He OGonee
(NpY HaNPAXEHWUU KOMneK-
Top—3amurtep 330 B 1 Hy-
NIEBOM HANPAXEHUU 3MMUT-
Tep—6asa), ans

KT8156A . .......
KT8156b

ObpatHuiA TOK 3MUTTEPA, MA,

He 6onee (Npy HaNPSXeHVN
amutTep—06asa 6 B v hyne-
BOM TOKe konnektopa) ............3

Craruueckmin  Koahpuument
nepenayn Toka, HE MEHEee
(Npy HanpsXeHUM Konnek-
Top—amutTep 1,5 B n toke
KonnekTopa 5 A) . o

Hanpsxenme HacLILeHNA Kon-
NEeKTOp—3MUTTEP, B
He Gonee (npw TOke KoOnN-
nekropa 5 A n TOKe 6Gasul
SOMA) ... 1.5

Hanpsxenve Hacul.uenvm 6a-
3a—amutTep, B, ne Gonee
(npn Toke konnekTopa 5 A
ntoke 6asel SO MA) . . ..

Tennosoe  conpoTuBneHne
nepexoa-—kopnyc, °‘C/Br,
Hebonee ............

MpsMoe Hanpsaxenwe pemn-
¢dupyowero auwopa, B,
ne Gonee .

Pabouwia TemnepaTyprm NH-
Tepean,”C

..100

Npegensio gonyctumbie
3HaYeHun

Hanbonblwee  nHanpsxenuwe

konnektop—6a3a, B . 330
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| wesemon | UKPOKOHTP HHERPI
0 C Cc
NMONYNAPHbBLIX CEMEUCTB
400 Mei npoponxaem nybnmkaumio OCHOB- B npmeeneHHbix 3peckb Tabnuuax npm-
HbIX TEXHUYECKMX xapakTrepucTnk MK Hau-  HaTbl cneaytoume cokpauienvn: BBU — 6a-
300 J 6onee nonynapHbix B POCCUKM CEMENCTB. TapenHas nogaepxka; CAN — MeXkoHT-
200 @ Unum = 6 8 Bocomupaspaaneie CISC-MK cemeiicTea MCS-251 dupmui Intel
n3y/ - Kopnyc
O3Y. T 1/ n Telb-
100 MK nnay, s - (Twn, uwcno
50 100 150 Fnawm s Ky KGauT Gaur CYSTYMKN HbI@ KAHANDL) sLinoaoE)
Puc. 11
8xC251SA 8 1024 3+ PCA + WDT UART D40 144
8xC251SB 16 1024 3+ PCA + WDT UART D40 144
napametpoB gns 95 % MUKpOCxem. 8xC251SP 8 512 3+ PCA+WDT UART D40 L44
Ha pMC. 4 M 5 NoOKa3aHbl 3aBUCMMOCTH 8xC251SQ 16 512 3+ PCA + WDT UART D40 L44
3
BLIXOHOrO  HANPSXEeHUs  BLICOKOTO TSC8xC251G1 16 1024 3+ WDT UART_V'C. SPI L40. Q44
YPOBHA Ha BLIXOAAX C u R cooteercT- TSC8xC251A1 24 1024 2+ WDT UART D40, 144, Q44
BEHHO OT HanpsXEeHWs MUTaHus, a Ha BXc151SA 8 256 3+ PCA + WDT UART D40 L44
' 8xC151SB 16 256 3+PCA+WDT UART D40. L44

pMC. 6 M 7 — HU3KOTO YPOBHSA.

Ha puc. 8 nzobpaxena Harpy3osHas
XapakTepUCTMKa BLIXOAA C OTKPbITbiM
CTOKOM NpM BLIXOQHOM HanpsXeHnMn
HM3KOro yposHA. Puc. 9 n 10 nnnioctpu-

Npumeuanue. MakCiMabHan TaKTOBaA YaCTOTa BCAX MOAKGVIKALIM ~ 168 ML YMCNo Mnees BBOAA/BLIBO-
A8 — 32. MK TSCBxC251A1 nMesT yeThIpexKaHanbHbIN BOCLMUPasPAsHLM ALIN  Hanprxetsie nviTarma acex
MK - 45 55B. pabouwm wirepsan TemnepaTyp — ot —40 o +85°C.

Bocamupasprasbie CISC-MK cemeitcTea 80C51XA dupme Philips

PYIOT XapakTep 3aBUCUMOCTIM TOKa yTeu-
k1 Bxona RC npy HM3KOM M BLICOKOM
YPOBHSX BXOAHOIO HanpsiXeHWs COOoT- EE > Hanen
BeTSTBeHHO OT HANPAXEHNA NUTAHNA. E i_ 2 = o3Y, Taisepui/ Mocnepoaa- mu':ca Kopnyt (run,
acToTHaA 3aBUCMMOCTL noTtpebns- L EEIES| gair CHETYMKH ToNLHLI® nwTa- uncno
€MOro B fIMHAMUYECKOM PEXUME NPen- o E %X KaHanb! HHn. B RbLIROAOR)
cTaBneHa Ha puc. 11. [ | i g/ c ’
PS1XAG1x 30 8 512 3+WDT 2 UART 3.55 144, Q44
P51XAG2x 30 | 16 512 3+WDT 2 UART 2.7.55 L44, Q44
Haﬁgﬁﬂ;ﬂgﬁ_ 3'&?4':5;;9;;:: PSIXAGIx | 30 | 32 | 512 33WDT 2 UART 3 55 [4a_Caa
KT8156A ' 150 P51XAC3x 25 | 32 | 1024 3+WDT UART, CAN 2.7 55 [ D40.L44, Q44
""""""""" PS1XAS3x 25 | 32 | 1024 | 3+WDT+PCA | 2UART.I'C [ 27 55 Q80, Q100
KT8156B . ................ 200 PGIXASCC | 30 | - | 1024 Z9WDT aSCC__] 33 55 Q100
Hambonbwee HanpsxeHne -
amuTTep—6asza, B ... ... ...... 6 Npumenanne. Bce MK cogepxar 32 nwim Beofa/sbisona. P51XAS3x — 80. @ TAKKE BOCHMUKAHAMBHOM

HaunbonbLumin NOCTOAHHLINM TOK
KOANeKTopa, A. .. ... ... ... 8
HanbonbLLIMA MMNYNLCHBIA TOK
konnektopa, A (npu gnm-
TENLHOCTU MMNYNLCOB HEe
6onee 10 MC M CKBAXHOCTH
He meHee 100)
Hambonslias noCcTonHHaN
paccevBaemasn MOLLHOCTb
konnektopa, Br (npm yc-
TQHOBKE Ha TENNOOTBOA
M TemMnepartype Kopnyca
B npepenax —60...+25 °C)
Hambonslan nocrosHHasn
paccevBaeMas MOLLHOCTb
konnektopa, Bt (6e3 1en-
NOOTBOAA NpW Temnepa-
Type OKpYXalouwen cpenbt
B npeaenax —60...+25 *C)
Haubonblias temneparypa
nepexona, ‘C L

.60

1.5
150

He paspeuwaerca 3kcnnyartaums
TPaH3UCTOPOB NPU NpeaesibHbIX 3Ha4e-
HUSIX ABYX NAPaMETPOB.

HAonyctumo opHopasoBoe marnbanme
BbIBOAOB Npubopa He Gnuxe 5 mMm oT
Kopryca (B NNOCKOCTU BLIBOAOB uarnbarb
ux He pexomMeHayercs). MNpu atom Heob-
XOAVMO NPUHATbL MEpPLI, UCKMIOHAoLWMe
nepepasy ycunusi Ha kopnyc. Pagvyc mus-
ruba — He menee 1,5 mm. PaccrosHme ot
KOpNyca A0 MECTa NYXEHUS U NAAKN Bbl-
BOLOB HE NOMKHO ObiTb MEHee 5 MMm.

{Oxonyanue cnegyer)

AeCATUPa3pRAHEIA AL, LUMM 6x8 n wiTepdenc UP!  PSTXASCC umeeT socems kananos DMA. koHTponnep
amsampieckoro O3Y (32 MOaifT) M wecTs curHanos BuIbop KpucTanuia. Paboumm MHTEPBAN TeMNepaTyp
ecex Moanwkays — 0T —40 go +85 °C

BocbmupaapraHeie CISC-MK pupmu Atme!

® _
37|k 38 § |
B=3.| 5 | ZF | 28 | nocreno EE‘ is
MK £ 53 A L ol BATONhLHLIG 8 z -3
JE|ZE%| & z e 8 KaHanb! 4 =_§ 2E
sk|37| 8 | A% | 8% 8§ | 3¢
27\ Te
ATB9C1051 24 1 64 1 15 - BAK 27. 6
AT88C1051L 24 1 64 1 15 UART BAK 27 6
AT88C2081 24 2 128 2 15 UART BAK 27 6
AT89C4051 24 4 128 2 15 UART BAK 27 6
AT89C51 24 4 128 2 32 UART — 4. 6
ATBBLVS1 12 4 128 2 32 UART - 27 6
AT89C52 24 8 256 3 32 UART - 4.6
AT88LVS52 12 8 256 3 32 UART — 27 6
AT89CSS 33 20 256 3 32 UART - 4 6
AT8958252 24 8 256 3I+WDT 32 UART, SPI 2 DPTR 27 6
AT89S83 24 12 256 I+WDT 32 UART, SPI 2 DPTR 4 6

MNpumovanwe. MK ATB358252 cogepwuT 3nexTpvdecin crvpaemoe [N3Y obvemom 2 KGaur  Paboqwma
wHTepean Temnepatyp ATB9SS3 — oT -55 go +105, ocTarmHeix MK — 0T -55 o +125 °C. KopnyCb! nepseix
weTHIPEX MoanbukaLmin — DIP20, SSOP20, SOIC20, octanerbix — DIP40, LCC44, QFP44.

BOCLMMNPEIPAAHLI® KOHDHIYPHPYeMuie CISC-MK dupmi! Triscend

Yucno kOHDHrypu- Hucno nuunit Kopnyct (vwn,
MK PYeMbIX RYGOK 03Y, Kéastr BROAA/RLIROAA NMCNO BLIROAOS)
TEG05S08 512 8 123 QFP100, QFP208
TES512516 1152 16 187 QFP100. QFP208
TES520S40 2048 40 251 QFP208, BGA420
TE532564 3200 64 315 QFP208, BGA420

Npononwxenne. Havano cm. a “Papno”, 2000, N2 6
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Bocomupaipaanbie CISC-MK ¢pupms! Infineon Technologles (Slemens)

° —_
& = 3 o5 .8
. _ [
55 3 3z 5 -] Nocnenosa- Sse PaGoumit ES
;| €€ o3 e= 2 A E nHTepBaN g
MK # FIE 3 ’ ¥4 o & TenbHLIE z g fpyran nepudepnn, 0COBOHHOCTH g 2
o e £ Gaiit x ] 2 E KANANL! 5 en nuneﬂ%a- E.:
15} qg P
i* " "t |3 i
o 4
C5601G 40 8 256 3 32 UART - OTP-sepcun —40 +85 D40. 144, Q44
C5602 20 16 512 3I+WDT 32 UART —~ 8 DPTR. 4 ypoBHs npepoisa-mm —40. +85 D40, L44
C604G 40 16 512 4+WDT 32 UART 810 LM 8x10. OTP —40. +85 Q44
C605C 20 16 512 3+WDT 34 UART, CAN 8x8 8 DPTR —40. +125 Q44
C509 16 - 3328 5+WDT 80 2 UART 15x10 LUAM 29x10, 8 DPTR. ymHox 16x16 —40._+110 Q100
AGTMT. 32/16, HBNANbHLIR 3arPY3uMK
C511. 25 128
C511A 12 4 256 2 32 SS8C - -40 +125 44
C513, 8 256
C513A 12 6 512 3 32 UART.SSC - OTP-Bepcvn —40. +125 L44. Q44
C518, 8 256 848
C515A 24 32 1280 3+WDT 56 UART 810 UM 48 —40. +110 Q8o
C515C 10 64 2304 IHWDT 57 UART, SSC, CAN 8x10 LM 4x8, 8 DPTR —40 . +110 Q8o
C517A 24 32 2304 4+WDT 68 2 UART 12x10 UMM 21x10, 8 DPTR. ymHOWHTEMS —40. +110 Q100
16x 16, nermrens 32/16
X C540 12 4 256 2 32 UsB - —40 +85 D52, L44
E C541 12 8 256 2+4WDT 32 USB, SSC - = —40 +85 D52, L44
o MNpumBuanne. Hanpmxerme NvTaHms BCex MoawbwaLi — 4.25 5.5 B
s
= Bocemmupaspaansie CISC-MK cepun DSE000
Py ¢upmui Dallas Semiconductor BocuMupaspagHuie High-Speed CISC-MK ¢upmni Dallas Semiconductor
B 3nepro-
£ HE3aRM- Opyran MK n3ymnay, o3y Apyran nepucrepnn ('n:(ﬂ° p-:‘::no
MK CHMO® nepuepun KGaitr Gaur ocobennocTw :
T BLIROAOS)
03y, ocobenHocTH
O KGair DS80C310 - 256 2 DPTR D40, L44, Q44
a DS5000 32 HavansHbit DS80C320 - 256 2 DPTR D40, L44, Q44
< FP 3arpysunx, 48 DS80C323 - 256 2 DPTR Q44
o Ovmraoi Krnou DS8xC520 16 1280 2 DPTR D40, L44. 044
e umposarym DS87CE30 16 1280 2 DPTR , RTC, BBU 152
O 2350‘" 128 ”J:‘;m DS87CBB0 8 1280 2 DPTR , RTC. BBU, LUVIM 4-8 168, Q80
DS8002 128 Haus orom Mpumenanne. MaxcumarsHan TaxTosas uactota DSS0C323WDT - 20, ocTambibix ~ 33 M. Bee moam-
FP 3arpyaumnk. 64- vixalpw. kpome DSBOC310. copepxar Tpu Tanmepa/cuerwa@, WDT U asa npuemonepesatuma UART
BUTHOB KTBON DSBOC310 — TOMLKo TPM CHeTumKa) TauMepa n ojud UART. Hucno mmmsws seosa/eoeona DSB7CS50 - 55
usidpoBaHvA BCEX OCTaANbHLIX MOAMDWKALII — 32 MK DSBYC550 COABMMT BOCBMUKAHAMLHLIA AGCATUPAIpRAHLIA ALLM

E-mail: inform@paguo.ru
ten. 207-88-18

PALINO Ne 7, 2000

Npumanaune. Bce MK nmeror O3Y obbemom
126 GaiT, nsa TaMepa/cueTim@, WDT. npuemo-
nepepatwuk UART Ynucno rnissss ssoaa/suisons
— 32 Kopnyc — 80-suiBoarbm QFP

Hanprxerwe rurarma DS80C323 - 2.7..55, octamuHbix - 45 558 Pabows witepsan vesmeparyp
DS8xC520 - 0T —40 po +125. ocranctbix MK - 0T —40 go +85 °C

Bocbmupaspaatsie RISC-MK cemeitcTaa PIC16C5x dupmm Microchlp

Bochbmupaspransie CISC-MK Maxcu-
¢$upmu Slilcon Storage Technology MANLHAR ':’a‘:?::: o3y ::::: Kopnyt (vun
MK TaKTOBAR iy uMcno
MK Flash-namaTs, o3y, wacrora OTP, Gair | mmogal SHiBOAOR)
KGaiv Gaiur Mru cnon BLINOAA
SST89CH4 20 256 PIC16C82 4 384 25 12 D18, SO18
SST89CS8 36 256 PIC18C54, PIC18C84A,
SSTE0CES & 512 PIC18CE4B, PIC16C54C 20 512 25 12 D18. 8O18, SS20
SST89F54 20 256 PIC18C55, PIC18CSBA 20 512 24 20 D28. 5028, 5528
SST89FS8 36 256 PIC16C56, PIC16C56A 20 1024 25 12 D18, SO18, 820
Npumosanwe. Ma o TaxToBan < ~ PIC16C657, PIC16C57C 20 2048 72 20 D28. S0O28. SS28
S S B o e oo | PCUCKA Pt |20 | e |1 | [ossoscw
mepa/cveTuka  Tahnmep WDT. npuemonepeaar. s
ik UART. 32 mwim peosalesisona  BosmomHo PIC16HVS40 20 512 25 12 Di8.SO18. SS18

nporpaMwmposaime Flash-namsmu M3 nNporpammMe!
Hanpsxerve nurarmn —3. 5B. paGouwst w-Tep-
Ban TemnepaTyp — o7 —40 no +80°C  Kopnyc
DiP40, LCC44, QFP44

oNnepHbiA ceteBon mHrepdeinc; DMA
npsmon poctyn k namatn; DPTR pe
rUCTp ykasatens agpeca AaHHeix; 1°C
LBYXNPOBOAHAS ABYHANPABNEHHAN LN
OTP - 0gHOKPaTHOE NPOrpaMMmMpoOBaHNE
PCA - mMaccmMB NpOrpammMupyeMbIX CHET
unkoB; RTC - T1aiimep peanbHOro Bpeme
HU; SCC — KOHTPOANEP MHTENNEKTYASbHbIX
kapt; SPl - nocnepoBarenbhuii nepuge

Npusevaune. Bee MK, kpome PIC16C52, coaepxat Tanmep/cierivik u WDT, PIC16C52 — Tofxo Tanmep/
cueTuk B cocrae PIC 16C505 exogur RC-reqepaTtop Hanpsxere nuTarsf BCaX MOAWDWKALMM, 33 NCKNO
uermem PICT6HVS40, -2 6.25B nyGwma cTexa PIC16HVS40 - 4. uucno N BBOA/BLIBOAA ~ 8, HanpA-

worme rmrarmr — 3.5 . 158

priAHLIN nHTepogeic; UART — ynmeepcans
HbiiA ACMHXPOHHLIN NOCNEeA0BATENbHLIN
npuemonepenaTink; UPI yHMBepcan
Hbin nepudepmiiHbii MHTepgenc; USB
YHMBEPCAnbHAA NOCNEA0BATESNbHANA LLUIMHA
WDT - cropoxeBoi taiimep; ALM - ana-
noro-umdposBoit Npecbpasoearent (YMC
NO BXOQOBX4YUCHO paspsaos, 6ur); BAK
BCTPOEHHbIN aHASIOTOBLIM KOMNAparop

LLNUM — 1uMpOTHO-MMNYNbCHBIA MOAYNA
TOp (YMCMO BLIXOAOBXHMC/IO Paspsaos
Kopnyc: D - DIP, L - LCC, Q - QFR S
SSOP, SOIC; SO - SOIC, SS - SSOP.
Marepuan nogroroBunu
0. 30BHWH, I. BOJ1IOX
r. Mocksa

{Mpoponxenne cnegysr)




B nomMoiub pagHoOKpPYyXKKy:

o JIpuzepot KonKypca
wcyprasa "Paduo”.
Koncmpykuyuu
H. baxomueea

o Jeopus: nonemnocy —
060 6cem

e Huoukamoput

mownocmu AC

e IBM PC: nepsoe

SHAKoOMCmeo

TEOPUA: NOHEMHOrY — ObO BCEM

B. NOJIAAKOB, r. Mockea

7.4. PacveTt xonebarenbHbIX
KOHTYpPOB.

MpuBoouMEIE HUXE coobpaxe-
HUA CnpasenvBbl HE TONLKO ANA
KOHTYPOB aBTOreHepaTopoB, HO ©
ana nobblx Apyrux, NPUMeHAeMblx
B PaguoOTEeXHUYECKMX YCTPOWCT-
Bax, HaNnpyMep, B paavonpuemMHu-
Kax. @opMyny ans 4acToThbl HACT-
POMKU KOHTYPa Mb! YX€ NpUBoau-
N, N e C YCNEexoM MOXHO NOJb-
30BaTLCA, NOACTABNAA BCE AaHHble
B OCHOBHbIX €AVHULLAX: EMKOCTb —
8 dapapax, NHOAYKTUBHOCTb — B
reHpw. OTBeT nony4ntcs, ecrecrt-
BeHHO, B repuax. [lna ynpouwexvs
BbIHMCNEHUN MOXHO NOJCTaBUTL
eMKOCTh B HaHOdapanax (Teicaqax
nukodapan), a MHOYKTUBHOCTL —
B MUINUreHpw, Torpa oTeer oyner
B merarepuax: f = 0,16/(LC)"*.

PapwouacTtoTHele konebarenb-
Hble KOHTYPbl 4acTO NepecTpavnsa-
10T NO 4acToTe C NOMOLLLID KOH-
[EeHCaTOPOB NepeMeHHON EMKOCTH
(KME). Tunoeble auanas3oHbl n3ame-
HEeHWSA eMKOCTU Takux KoHpeHca-
Topoe — 5...180, 5...360 wnwm
17...500 nd. Mpw pacyerax Hano
y4ecTh euwle Hebonbluye CO6CTBeH-
Hble eMKOCTY KaTyLUKW, MOHTaxXa v
BXOOHYK EMKOCTb Kackaga, nop-
KJIKDHEHHOro K KOHTYpPY. OHWU OTHO-
CcUTEeNLHO Mano pobaBngT K Mak-
cumanbHow eMkocTu KINE, HO 3Ha-
YUTENbHO YBENWYUBAKT MUHU-
ManbHYK eMKOCTb KOHTYpa, CyXas
AvanasoH nepecTpPOuKU.

Y7106k BbLIPOBHATL MWHUMAlb-
Hble eMKOCTW Y HEeCKONbKWUX OJHO-
BpEeMeHHO NepecTpanBaeMbiX KOH-
TYypOB, napannencHo cekKuusaMm
6noka KME npucoeovHawT NoacT-
poeuHble KoHpeHcaTopel (C1 n C3
Ha puc. 52). lNpakTnieckn em-
KOCTb HacTpamvBaeMoro KOHTypa
naMmeHsetca He Honee 4em B 10
pas, 4TO AaeT Jmlb TPexKkpaTHoe
v3aMeHeHue 4acToTbl. CoBnageHvs
HACTPOEK KOHTYPOB Ha HW3KOYac-
TOTHOM Kpai ananasoHa pobvisa
I0TCS UBMEHEHWEM NHOYKTUBHOCTH

KaTtywek, ana 4ero vix cHabxawot
NOACTPOEYHUKAMW N3 MarHUTOOV -
anekTpuvka (beppuT, MarHeTuT N T.
0.). TuNu4YHbie 3Ha4YeHns uHOyK-
TUBHOCTW CPEOHEBONHOBLIX KaTy-
wexk — oxono 200 MkI'H, ANNHHO-
BOJNIHOBLIX — 2 MITH.

Hawbonbluve TpynHOCTU y pa-
ovonobutenel Bbi3biBaeT pacqer
yucna BUTKOB KaTylwek. To4dHas
¢$opmMmyna BuiBegeHa ana cConeHou-
na C AQNVHOW HAMOTKW, MHOro
Gonblued avametpa: L = pp N°S/¢,
roe B — MarHutHas npoHwvuae-
MOCTb MarHUTOAV3NEKTPUKE; | =
= 4r-10 ' TH/M — marsuTHasa no-
cTosiHHas; N — 41Ccno BUTKOB; S —
nnowagb NonepeYHoro ceveHns
Katywku; £ — gnvna Hamotku. Mpw
noACTaHoBKE Pa3MepoB B MeTpax
OTBET NONy4aeTcs B reHpu. 31a xe
dopMyna paer o4eHb xopoLuve pe-
3ynbTaThl ANA TOPOUAANbHLIX KaTy-
ek, HaMOTaHHbIX HA KONbLiax 3
depputa. [lnvHa HAMOTKY B 3TOM
cnyqae — 3710 [A/HA OKPYXHOCTU
cpenHen NMHWK Konbia.

Ana deppuToBLIX aHTEHH ¢op-
Myna TOXEe roguTCa, HO NOCKONbKY
MarHUTONPOBOL He 3aMKHYT, Haao
6patb adpdpexkTusHoe 3HaseHve P
KOTOpOe A58 LUMPOKO pacnpocTtpa-
HEHHbIX CTepXHew C MarHwTHOMN
nponuvuaemocterd 400—1000 co
ctasnaet Bcero 50...150. Tunwu-
HbIE 3HaYeHNsl YUCna BUTKOB KaTy-
ek MarHnTHbix aHteHH CB puana
30Ha — 50...70, OB — 200...250.

Kak yxe ynoMvHanoch B pasge-
ne 7.3, ana noBbilUeHWA pOBPOTHO-
ctn 1B v CB kaTyLlkn HamaTtbIBaT

ry ooz 1A

A
L =

PN
1)
Tt

Puc. 52
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npoeogom N3O, cxpy4eHHbiM v3
HEeCKoNnbkux (0T 7 4o 81) TOHKNX KU30-
JIMPOBAHHBIX NPOBOAHWKOB. [pwn oOT-
CYTCTBUM TAKOro NPOBOAA €r0 MOXHO
M3roTOBWUTL CAMOCTOATENBHO M3 NPO-
soaa N3an ppamerpom 0,07—0,1 Mm.
Mpwu pacnaike BLIBOOOB WX 3a4uLa-
0T, CKPYYMBAIOT 1 NPONavBaioT BMeC-
Te. O6opBaHHbIe WM HENPONasHHbIe
NPOBOJHUKU CHUXAKT JOOBPOTHOCTL
KaTyLUKW.

KopoTKOBONHOBLIE KaTYLUKW HAMa-
ThIBAKOT OQHOXWJ1IbHLIM MeOHbIM NPOo-
BOOOM pguameTpom 0,4—1,5 MM, xe-
nartensHo nocepebpeHHbIM, HO MOX-
HO VCNONL30BaTbL ¥ NPOBOL, MapKu
N3N. NHBYyKTMBHOCTL OBHOCIOWHON
UMNMHOPUHECKOW KaTywku (B MKIH)
MOXHO onpepenuTb NO 3MNMpu4ec-
kot popmyne: L = DN’/(102¢/D+45),
B KOTOpPYK guameTp D n onvHy Ha-
MOTKu £ noacTasnsawT B cM. [lna no-
BbilueHUss pOBPOTHOCTN HAMOTKY
crnepyet BeCTU C wWaroMm (1. e. 3a30-
pOM MEexXay BuTKamu), NpUMepHo
paBHbBIM gyaMeTpy nposoga. He Haao
cTapaTtbCH CAenaTh KaTyliKy Chviu-
KOM ManeHbkon — pobpoTHOCTL Ma-
norabaputHbix KaTylwek MeHblue!
Yucno ButkoB KB kaTyluek 06biMHO He
npesbiwaer 10...20.

Hepepxo paavonoburensm npw-
XOOUTCH MPUMEHATL TOTOBbLIE KaTyLu-
Ky, Hanpumep, OT KOHTYPOB CTapbixX
papvoBellaTenbHbix  NPUEMHUKOB
vy Tenesn3opoB. Bo3HwkaeTr BO-
NpocC, KaxK NepecTpouTb KOHTYD Ha
Dpyryl 4actoty? 3pech nonesHo
CKa3aTb O HECKONbKWUX MPOCTLIX 3a-
KOHOMEPHOCTHAX: MHOYKTWUBHOCTL Ka-
TYLWKY Npy GUKCUPOBAHHLIX pasMe-
pax Bcerpga NponopuuoHanbHa KBag-
paTy 41Mcna BUTKOB, NO3TOMY, YTOOLI
YBENWYUTL UHOYKTMBHOCTb, Hanpw-
Mep, BOBOE, HAN0 YBENUYUTL YUCNO
BUTKOB B 1,4 pa3a. Yactora HacTpon-
KV KOHTYPa Npy (prKCUPOBAHHON EM-
KOCTY Npw 3TOM noHwxkaetca B 1,4
pasza — oHa obpatHo nponopuvo-
HanbHa Yvcny BWUTKOB. JIIOBONLITHO,
4TO [/WHA BOMNHbLI, HA KOTOPYIK HACT-
pPOEH KOHTYp, MNPSAMO NpPonopumo-
HanbHa 4WCny BUTKOB KaTylkW, a
3HAYUT, U ANIMHE NPOBOAA.

B 3aknwyeHve oTMEeTuM, Y4TO He-
neno BbIrMapAT v Nnoxo paborawT
KOHTYpbl C OqeHb GONbLUOW NHAYK-
TUBHOCTLIO NPY Manon eMKOCTH, Unu
HaobopoT. DencTBuTensHo, Npy ma-
IOV eMKOCTH KOHTYpa 60NbLUYI0 ponb
HAYUHAIT Wrpath BCEBO3MOXHblE
Nnapa3uTHbLIE eMKOCTU: MEeXAyBWUTKO-
Basi EMKOCThb KaTyLUKV1, EMKOCTb MOH-
Taxa, cobcTBeHHAAs eMKOCTb Nop-
KJTKOYEHHbIX K KOHTYPY AeTanen v T. g.
CnvwkoM wmanafd WHOYKTUBHOCTb
KOHTYpa Npm 60nb6LWO% EMKOCTU NPK-
BOOWT K BO3PACTaHWIO POV napa-
3UTHOW WHOYKTUBHOCTU COepvHU-
TeNbHbIX NPOBOLOB, & TAKXE MNOHWXe-

HUKID PE30HAHCHOro CONPOTUBNEHUNA
KOHTYpa, pasBHoro pQ. Xapakrepuc-
TUYECKOE COMNPOTUBIIEHWE KOHTYypa
p=(L/C)"? BbiGUPaAIOT O6LIMHO OT CO-
TeH OM 1o Heckonbkmnx KOM.

7.5. Crabunusaums 4acrorsl
konebanui.

TpeboBanua K CTabUNbHOCTY HacC-
TOTh KOneBaHuii reHepaTopoB W pa-
ovonepenaryvkoB NOCTOSAAHHO BO3-
pacTarT, 4TO CBA3aHO C Honbwon
“aarpy3kourt” 3¢dwmpa, cyxeHwem no-
NOCbl NPONYCKAHUA NPUEMHUKOB,
npyuMmeHeHvem Hanbonee cosepLueH-
HbIX METOAOB Nepena|{y aHanoroBomn
v undposon nHpopmMauuun. OTHOCU-
TenbHasa HecTabwnbHOCTbL 4YaCTOTH
06bI4HbIX LC-reHepaTopoB ¢ koneba-
TENbLHLIM KOHTYPOM COCTaBNsIeT OKO-
no 0,01 % v cneuvanbHEIMU MEpPaMu
(TepMocTaTupoBaHMeM, MCNONL30-
BaHWEM Ka4yeCTBeHHbIX petanei) Mo-
XeT ObiTh NOBbiLLEHA elle Ha Nops-
DOK. 3TOro HepoCTato4HO, HO, MO
CHacCTLIO, yXe 0aBHO W3BEeCTeH Npo-
CTON U HajexXHblh cnocob nosbilue-
Hua cTabuvnbHOCTK HacToTtul. OH co-
CTOUT B NPUMEHEeHWW KBapueBoro
pe3oHaropa.

MNpactvHa kBapua, onpepeneH-
HblM 0Opa30M Bhipe3aHHas 13 Kpuc-
Tanna, obnapaer nbe3osdpdekTom:
npu ee pedpopmaummn Ha NOBEpPxXHOC-
TV NOABNAKTCA 3apapbl. ECTb v 06-
patHbin addekT: npunoxeHve Ha-
MNPAXEHWA K NOBEPXHOCTAM Mnactu-
Hbl Bbi3biBaeT ee pedopmauuio. MNna-
CTVHa MeeT COBCTBEeHHEIV MexaHn-
YeCcKu Pe30HaHC, N A0OPOTHOCTL ee
MOXET OCTUrath OECATKOB 1 COTEH
THICAY — 3HA4YeHW, HepJOCTUXUMBbIX
B 0Obi4HBIX KOHTYpax. Kpome toro,
4acToTa MEexaHWHecKoro pe3oHaHca
O4eHb CcTabunbHa — OHA 3aBUCUT
TONLKO OT PAa3MepoB NNAacTUHbLl W
No4TW He noABepXeHa BHELUHUM
BIWMAHUAM.

KBapueBblii pe3oHaTop NO KOHCT-
PYKLMM HANOMNHAET KOHJEeHcaTop —
NnacTuHa KBapua NnoMeleHa Mexay
DBYMS 06knaaxamu, OT KOTOPLIX coe-
nanbl BeiBOAK. O6knaaxky tenepb 4a-
uie BCero HanbuUisioT Ha NOBEPXHOCTb
nnactuHbl. B 3nexTpuyeckom OTHO-
weHnn KBapLieBbi pe3oHaTop nopo-
6eH konebaTensHOMY KOHTYDY, CXeMa
KOTOPOro noka3aHa Ha pmc. 53. Ha
4acToTe NOCNepoBaTeNnLHOro Pe3o-
Hahca f, peakTMBHOE CoOnpoTUBNEHWE
obpaulaetcs B HyNb, @ Ha YacToTe na-
pannenbHoro pesoHaxca f, — craHo-
BUTCA GeckoHeqHbIM (ecnu npexe-
6peyqb HeboNbLLWKMMU NOTEPAMU, CBSA-
3a8HHBIMUY C CONPOTUBNEHUEM T).

3KBMBANEHTHAR WHAYKTUBHOCTb
KBapua Benuka (eguHvubl reHpw), a
nocneposatensHas emkocTe C, Mana
(cotble ponv nukodgapaabl), B TO Bpe-
Msl KaK napannenbHas eMkocTtb C

MOXEeT AOCTUraTb OeCATKOB nukoda-
pan (oHa paccqmTbiBaeTCcA No obbid-
HoW popMyne ana eEMKOCTY NNOCKOrO
KOHAEHcaTopa, B KOTOPOM OW3JIeKT-
PUKOM CIyXuT kBapu). B peaynerare
Pa3HOCTL 4acTOT NapasNenLHoro v
nocneaoBaTensLHOro Pe3aoHaHCoB Co-
ctasnsier okono 0,1 % OT pe3oHaHC-
HOW 4acTOoThI.

B npeun3avoHHLIX KBApUEBLIX re-
Heparopax UCNosb3yiT H4acToTy No-
cnepoBaTenbHOro pe3oHaHca, Kak
HavMeHee NopBepxXeHHylo gecrabu-
Tm3npywmmM hakTopam, B TO Bpems
KaKk B 6onee nNpoCThLIX reHepaTopax
ynobHee Bo3byxaaTb reHeparop Ha
Jactotax BOGIM3W napannenbHoro
pe3oHaHca, rae COonpoTUBNEHUE
KBapua HOCWUT MHOYKTUBHLINA Xapak-
Tep, 6naropapa YeMy OH C YCNexom
3aMeHseT KaTyluky UHOYKTUBHOCTU.
Cxema Takoro reHeparopa npveege-
Ha Ha puc. 54, oHa NpakTU4ecKu
coBnagaer CO CXeMOin yxe paso-
6paHHoro LC-renepaTopa, nokasam-
HOro Ha pwc. 50.
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KpynHbiM HepoCcTaTkoM Keaple-
BbiX reHepaTropoB ABNAETCH HEBO3-
MOXHOCTb NepecTpPOfKU HacTOThl.

“honyctuMa nuilb HebBonbluaa ee
noacTpouika B npepenax ponen
npoueHTa, Ans 4ero n CnyxuT nog-
CTpoe4Hbit koHpeHcaTtop C1. Ca-
MONPOU3BONbLHLIN "yxop[" HacTOThl
TaKoro reHeparopa MoXeT COCTaB-
NATE CTONb HEOONbLUYK BENW4UHY,
kak 1 'y Ha 1 MINy (oTHOCUTENbHaA
HecTabunbHOCTb 10'6). ]




KOHCTPYKLUU

CuMmmMeTpuUHbiA MynbTHBHUGpaTop
(pwuc. 9).

Nannasa koHcTpykuma dopmMypyer Ha
CBOWX BbIXOZ13X MMNYNbCLI M NaY3bl OANHA-
KOBOWM AmrenbHocTh. Jloctmuraerca 3To
BKNIO4EHWEM B NAeun MynbTMBmMOparopa
neraneit C OAMHAKOBbIMW HOMMUHANAMM.
Takyio GOpmMy CUrHana Hepenko Ha3biBa-
10T “MeanppomM™.

N. BAKOM4YEBA

BCNbILLEK CBETOAMOAOB — Mynbmanﬁpa-
TOp CTA@HOBMUTCA HECUMMETPUYHBIM.

fenepartop
(pwuc. 10).

OH BLINONHEH Ha 6a3€ CUMMETPUYHOTO

- MynsTMBMOpaTOpa, HO “acToTa cnepoBsa-

HUS €10 UMIYAbCOB 3HAYMTENLHO NOBbI-

3BYKOBOWM 4acTOThl

Boobuwe-To NAHHLINA ﬂ/+56
mynstuenbparop — 3T10
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BCErfa Nnony4aeTcs Tak, Yto 47 mKx
4yepes HeKoTopoe Bpems LI IR’ Xf6§
OAVH TPaH3WUCTOP MyNbTU- 10K
BuGpatopa OkasbiBaeTcs X7
OTKPLITLIM, @ APYTrOX — 3a- <68
KPbITbIM. Puc. 10

LeHa — eMKOCTb KOHAEHCAaTo-
pOB CBA3M ymeHbluena B 1000
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pas. Kpome toro, 6a3oBbie pe-
3uctopsl R3 m R4 noaknoueHs!
K nepemennomy R1, a curnan
C Harpysku npaeoro nneusa
mynsTuBuOpaTopa nopaH Ha
YyCUNUTENb MOWHOCTH, coOpan-

Puc. 9

MpeanonoxumMm, 4TO OTKPLIT TPaH3MUC-
Top VT1, a 3HaqMT, CBETUTCH CBETOOAMOA,
HL1. Konpencarop C1 3apsxeH hanpsixe-
HUEeM, BIM3KUM K HANPSXEHUIO NUTaHWUA
B COOTBETCTBMM C YKA3aHHOW Ha HEM NO-
NAPHOCTLIO, U Pa3pAXaeTcs Hepes pesuc-
Topti R1 1 R2. Mo mepe ero paspsinkv
YMEHbLLIQETCA 3aKpLIBAOWEE HANpAXe-
nue Ha Gase TpaHaucropa VT2 u Bckope
OH OTKPLIBAETCH, 3aXUraeTc CBETOAMOA
HL2. Tenepb HaYMHAET paspaAXarbCs KOH-
nencarop C2, ynepxusas TpaH3uCTOp
VT1 B 3aKpLITOM COCTORHMK. 3arem nNpo-
LLECC NOBTOPRETCH.

MpoaocnxurenbHOCTb CBEYEHUA CBETO-
AMOAOB 32BMCMUT OT HOMWMHAIIOB KOHAEH-
caropos C1 u C2 m pesuctopoe R2 u R3.
JocrarosHo, HanpuMep, NOAKIYUTL Na-
pannensHo peaucropam R2 1 R3 no tako-
MY XE€ PEe3MCTOpY, KaKk 4actora BChbliLek
cBeToAMoAoB Bospacter. Ecnm xe noa-
KMNIO4UTL PE3UCTOP NapasnsenibHo TONbKO
onHoMy n3 6as30BLIX, MOXHO Habniopatb
HEONNHAKOBLIE NPOACNXATENbHOCTHU

NMpu3eps! KOHKYpCa
XypHana "PAANO™

HbilA Ha TpaH3uctope VT3. Ha-

X168 rPY3KOW YCUAUTENA CNYXWT ro-
noeHou tenegon BF1.

A7 ', Mpocnywmean Tenegox, ne-

{—f8 pemewaloT ABMXOK NepemMen-

HOFO PE3NUCTOPa M3 HUXHEro
nonoxexua B BepxHee. MNpu 3ToM B Tene-
¢oHe ynacTcs NpoCNyLUMBaTh M3MEHRIO-
LLYIOCA TOHANBHOCTL 3BYKA.

Mertponom (puc. 11).

MNpepnaraemsiii METPOHOM, NO CyTH,
ABNAETCA reHepaTopoM KOPOTKUX WUM-
nynbcoe. Cnepyiolme C onpeneneHHOn
4acTOTOM 3TW MMNYMbCLI NPOCYLLNBAIOT-
ca B ronoeHoMm tenedoHe BF1 B Buoe
wenyskoB. OHM NOMOralT HasuHaLeMy
MY3bIKAHTY BbIAEPXUBATb 33AaHHbLIN pUTM
NpY Urpe Ha TOM UM MHOM MHCTPYMEHTE.
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Ecnu npocnylimMBarb 3BYKW METpPOHOMa
HeynobHO, 3a 4acTOTON CNEeAOBaHUA MM-
NynbCOB MOXHO HabnoAaTh NO BCNbILLIKAM
ceetopmopa HL1.

Kak paboraer meTpoHom? [NMpu BKo-
4YEeHMM MUTAHUR HA4YUHAET 3apaxarbes
xonaencarop C2 — 4depe3 ceeroanoa,
ronoeHo tenedoH n pesuctopbl R4, RS.
Mpu onpepeneHHOM HaNPAXeHUU Ha
KOHAEHCaTOpe OTKpbiBaloTcs o0ba TpaH-
3aucropa. M npakTU4eCKn Cpasy Xe KOH-
AeHCaTOp PaspsXaeTcs Hepes Lenk Kon-
NneKTop—amMuTTEep Tpanaucrtopa VT1, pe-
auctop R3 n 6aza—ammuTTEp TPAH3UCTO-
pa VT2. B tenedone paspnaercs wen4ok,
OAHOBPEMEHHO BCNLIXMBAET CBETOAMOA.

YacToTy LUENYKOB M BCNLILLEK CBETO-
aunona noabupaT B 3aBUCUMMOCTM OT
HYXHOro putmMa NepemMeHHbIM pe3ucTo-
pom R4. Mpu yBennHeHWn coONnpoTHUBARE-
HUA pe3ucTopa (ABMXOK NepemMewanT
BBEPX NO CXEME) NPOAC/IKMUTENLHOCTbL
3apaaKu KOHAEHCATOpa BO3pacTaer, yac-
TOoTa CAEenOBaHUS LLENYKOB YMEHbLUAaeT-
cq, n HaobopoT.

feHepaTop KOPOTKUX MMNY/NbLCOB
(puc. 12).

OH BbipabaTtbiBaeT MMNYALCLI Manomn
L/MTENBLHOCTH, HacToTa CrenoBaHmna KoTo-
pbiX HaxoAMTCs B 3BYKOBOW obnacti. Ta-
KOWM reHepartop MOXeT ObiTb MCNONb30BaH,
HanpuUmMep, B YCTPOMCTBaX CUrHanmM3aLmm.
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Korpa Ha reHepatop nopalT nutaio-
ujee HanpaAXeHWe, TPaH3MUCTOPbl OKasbi-
BalOTCH 3aKpbiTbiMK, a konpencarop C1
HAuMHAET 33aPAXaTbCs 4YEpe3 Pe3ncrop
R1. Hanpsxenue Ha Hem OypeT Bo3pac-
TaTb He JIMHENHO, @ NO 3KCNOHEHTE — Ta-
KYI0 KDMBYIO MOXHO Habnopatb Ha 3kpa-
He ocunnnorpadga, nNOAKNKIYEHHOIo
K TOUKE A 1 MURYCY NUTaHma (rHesno X2).

Kak TONbKO HanpAXeHWe Ha KoHAEHCa-
Tope C1 AOCTUrHET oNpeaeneHHoro 3Ha-
yeHna, TpaHsncTopbl VT 1, VT2 (Ha Hux co-
6paH Tak HasbIBAEMbIV aHanor TPUHNCTO-
pa — NONYNPOBOAHWKOBOIrO Nepexnioya-
towero npubopa) cka4wkoobpasHo OTKpbI-
satotca. Konpencarop C1 6uicTpo pasps-
xaerca Ha tenedoH BF1. Kopotkmn nm-
NYALC HANDAXEHUS NONTU NPAMOYrosib-
How opmMbl MOXHO HabnaaTb Ha ocuun-
norpacde, Bxoa KOTOPOro B AAHHOM CNy-
Yae cnenyeTt NoAKMYMTL K Touke b.

Mocne paspsaky KOHAEHCATOPA TPaH-
3UCTOPLI 32KPLIBAIOTCA M NPOLECC No-
BTOPSETCA. 3Ha4YeHWe HanpaXeHus,
npu KOTOpOM ponxeH “cpabarbiBartb”
aHanor TPMHUCTOPA, YCTaHaBAMBAIOT Ne-
peMeHHbIM pe3ucTopom R2.

57
:
s
Q
|
X

E
=
X

?‘%
E
=
2

0002 ‘L 3N OUTvd



A

-0

“PALLMO” — HAYUHAIOLLIUM

58

PAOWUO N2 7, 2000

HMmMuTaTtop 3Byka noackakvBamoule-
ro wapwmka (puc. 13).

Wcnone3ys aHanor TpUHMCTOPa, KOTo-
pbil NPUMEHANCS B NPENbIAYWIEA KOHCT-
PYKLIMI, MOXHO cOBpaTh yCTPOMCTBO, MMIA-
TUPYIOLLIEE 3BYKOBOW CUrHas, XapakKTepHbii
N8 NOACKAKMBAIOLWEro MeTanIM4eckoro
Lapmka Ha TBEpACH NOBEPXHOCTW.
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Puc. 13

JAnMTenbHOCTb MMNYfIbCa TOKa, NPoTe-
Kawouiero yepes tenedoH BF 1, noctoskka
M 32BUCUT B OCHOBHOM OT EMKOCTWU KOH-
pencatopa C1, a BOT 3Ha4EHWE Hanpsixe-
HUS HA 3TOM KOHQEHCATOPE, NPHU KOTOPOM
ByneT OTKpLIBATLCA aHANOT TPMHUCTOPA,
33BUCMUT OT NaAEHUA HANPAXEHUNA HA pe-
aucrope R3. 310 — OCHOBHLIE NoONoOXe-
HUA, HEOBXOAMMBIE 0N NOHUMAHWUA NPUH-
uMna paboTel YCTPOMCTRA.

N1ak, Ha YCTPOMCTBO Noaanu Hanpaxe-
Hue nutanma. Cpasy Xe HasMHaeT 3aps-
xarbca koHpencartop C1, u HanpsxeHue
Ha HEM NnaBHO Hapacrtaet. KonpeHcarop
C2 paspsxeH, NO3TOMYy HanpsXehWe Ha
peaucTope R3 noutu gocruraert Hanpaxe-
HUS NUTAHUA. AHANOr TPMHUCTOPA OTKPLI-
BAETCH NPWU 3HAMMUTESNIbHOM Ha-
NPAXEeHUU Ha KORAEHcaTope
C1. Wenukmn B Tenedone BF1
MMEIOT MaKCMMasibhylo FpOM-
KOCTb.

Mo mepe 3apsiak KOHOEH-
caropa C2 nageHue Hanpsxe-
HMA Ha pe3ucTtope R3 ymeHb-
waerca. AHanor TpMHMCTOPA
OTKPHLIBAETCA NPU MEHbLUeM
HaNPAXEHUU HA KOHAEHCATOPE
C1. MpOMKOCTb LENYKOB Naga-
€T, @ UX 4acToTa yBENUHMBaAET-
ca. Cospaercsa Bnesatnexme
NAQBHOTO YMEHbiLEHUS] BbICO-
Tbl NOACKOKOB wwapuka. Bcko-
pe. korpa konpencarop C2 sapsiamrcs
NONHOCTLIO, 3BYK McYe3HeT. Jlna noBTop-
HOrO 3anycka MMMTATOpa OTKIOHAIT N-
TaHWUE, KPATKOBPEMEHHO 3aMbIKaIOT THE3-
na X1 1 X2, ytobbl paspsamTb KOHAEHCA-
Topbt C1, C2, a 3arem BHOBL NOAAIOT HA-
NPAXEHWE HA2 UMUTATOP.

&7 mKx
X168

Puc. 15

OxpatHoe ycTpoucteo (puc. 14).

CyuiecTByeT HemMano 3/eKTPOHHbLIX
CTOPOXEBbIX YCTPOWCTB, B KOTOPbLIX BO-
Kpyr oxpansemoro o6bekTa nporarvealot
TOHKMI 31IEKTPUNECKMIA NPOBOA, KOHLbI
KOTOPOro NOAKNIOHAIOT K CUrHaNM3aropy.
Crout Hapywwurenio obopeare NPOBOA,
KakK CUrHannmsaTop cpaﬁotaer N U3BECTUT
O HENPOLUEHHOM rOCTE.

Mopo6bHoe YCTPOMCTBO MOXHO CO-
6paTbh B BUQE MakeTa U HarNapHO NO3Ha-
KOMUTBLCH C ero gencreuem. lNoka nop-
KNIOYEHHLIN K THe3aam X1 n X2 oxpaHHbiii
NPOBOA LEN, aHAaNor TPMHUCTOPA Ha TPaH-
3ucTopax VT1, VT2 3akpbiT, CBETOAMOA
HL1 norawen. Kak tonbko cnyumrca o6-
pbiB NPOBOAA, aHAN0or TpMHMCTOpa cpabo-

A1,
10K

flpobod
oXpoR! M

U

X7
ANY
7’

Puc. 14

TaeT, CRETOAMOA, 3axXxXeTcs. Hukakue no-
NbLITKK BOCCTAHOBMUTL LIENOCTHOCTL NPO-
BOA2 HE BLIKAIOHAT CUrHanNn3aumio — aHa-
nor TpuhrmucTopa Gyner ocraeaTbca B OT-
KPLITOM COCTOSIHMM.

Y1066l NPUBECTH YCTPOUCTBO B UCXOA-
HOE NONOXEHUe, NOCTATOMHO H2 MIHOBE-
HUE OTKAIOHUTb NUTAHUE.

HNupgukatop CKpLITO# 3neKTponpo-
Bogku (puc. 15).

YacTo BO3HUKAET HeOBX0AUMOCTb (Ha-
NpUMEP, BO BPEMSA PEMOHTA KBApPTUPLI)
3HaTb, rae NPONOXeHbl NPOBOAA CKPbITOM
3NeKTPONPOBOAKMN, STOOL CNy4anHO He

powm 0,8...1 MM M IMHOW OKONIO NONYMET-
pa. Ha koHUEe NpoBOAa XenaTtesibHO yKpe-
NUTh (ELle nyyLe NpUNasTtb) HeGonbLLYIO
Merannuueckyio nnacruiy. Or ee pasme-
pPOB 33BMCUT WYBCTBUTENbHOCTb MHAVKA-
TOopa.

Ona npoeepkmn paborocnocobHocTm
MHANKATOPA NOCTATOYHO KOCHYTLCH Nasib-
LEM aHTEeHHbI — K B TenedoHe pa3gacrcs
¢$OH NEPEMEHHOIO TOKa, NPOMKOCTb KOTO-
pPOro 3aBUCHT OT YPOBHS! HABOAOK M NONO-
XEHUA ABMXKA NEPEMEHHOTO pe3vcTopa.

Takon e 3BYyK NOSBATCA BO BpPEMSA
ABMXEHWA NNACTMHKM BAONbL Npeanonara-
€MOM CKPLITOM SNEKTPHUYECKOM NDOBOAKMA.
Mo makcuManbHOM NPOMKOCTM 3ByKa ON-
pPERENAIOT TOHHOE MECTO NPOAEraHuN
NPOBOAKK.

NMpo6uuk Ang "NPO3BOHKKM~ MOHTa-
xa (puc. 16).

Takim NpMEopoM NPOBEPRIOT LENOCT-
HOCTb COGAMHEHUIA MEXAY AETANSMU TOrO
MIA MHOTO 3NEKTPOHHOTO YCTPOMCTEA,
"npo3eanmBaioT” kabenu, NpoBepsaIoT pas-

Puc. 16

NM4HBIE PAAVONETANN, ECIN UX
Al C+58
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CONPOTUBNEHWE HE NpEeBLILLAeT
2 kOm.

B npo6Huke mcnonb3oBaH
Tpurrep LWMmnrTa, BHINONHER-
HuiM Ha TpaHsuctopax VT1
Mn VT2, Kak NnOMHUT uuraTesnb
{cMm. puc. 7), Takon Tpurrep
MMeeT NBa YCTOMMMBBLIX CO-
CTOSIHUA, KOTOPbIE U3MEHSIIOT
nonasen Ha BXon COOTBETCT-

(451
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a2,

noBpeamTb MX. [1Ns 3TOro CyLECTBYET HE-
Mano pasnuyHbix MHaukartopoB. OavH M3
HUX MOXHO CoENaThb 3ByKOBbIM M cobpartb
Ha Tpex Tpanaucropax. Mpudem nBa u3
Hux — VT1 n VT2 — GynyT coepmHeHbl No
CXeMe TaK Ha3blBAEMOro COCTaBHOro
TpaHsmncTopa. Ha Hmx cobmnpaior nepBbiit

kackan ycunmtens 34, a ha VT3 — eTopoii

Kackag,

Obuiee ycUNeHWe MOXHO M3MEHATbL
nepemMeHHbiM pe3ncTopom R5. Harpyskom
CNYXWUT HU3KOOMHbLIM FONOBHOW TenedoH
BF 1. MakcmMansHas rpOMKOCTb ero orpa-
HUuYEHA pesncTopom R8.

K Bxopy ycunurens nopxmoualoT aart-
4K — aHteHHy WA1. Ee ponb BLINONHUT
00bIKHOBEHHbI MeHbIA NPOBOA ANaMeET-

-6 Bytouiero curnana. Korpa

BXOAHBbIE UiyNbl (MNN BUAKK)

X1 1 X2 pa3omkHyTbI, TpUrrep
HaxoaMTCa B OQHOM M3 cocTosHuh. Cee-
topmoa HL1 noraweH. Ctout 3amkhyTb
mexay cobom wynbl NTMG60 KOCHYTBLCA UMK
MCNPaBHO NPOBEPAEMON HM3KOOMHOMN
uenn (Ckaxem, COEOMHUTENBHOro NPo-
BOAHWKA MEXAY BLIBOAAMMK AeTanei), kak
TpUrrep NepenaeT B APYroe yCTOMYMBOe
cocTosHme — BenbixHeT ceeroamon HL1.
Mpuuem apkoOCTb CBETOAMOAA HE 32BUCUT
OT CONPOTUBMEHNS uenn B npepenax ot 0
no 2 kOm.

B cny4yae npoBepku Leneuw ¢ 60nblimm
CONPOTUB/IEHUEM TPWUITEP OCTaHEeTCH
B MCXOHOM COCTONiHMM M ceeTopmopn Oy-
ner "6e3MoNBCTBOBATL .

OKONYBHW@ CA1: + =T



NMHOUKATOPbI MOLLHOCTU AC

H. NOTAYMH, r. @okuro BpsaHckos obn.

Ecru y Bac ects ycunmrens 3Y, Bam He oboutuch 6e3 nHanxaTopa
MOLHOCTH axycrmlecxou cucrems: (AC). AsTop cTaTtem Urops degopo-
Buy [OTaumH, N3BECTHDBINA YNTATENAM NTO MHOTUM NyOTUMKaUVAM B HaLLeM
Xypuane, npeanaraet TPY BapuaHTa Takoro HANKaropa.

Mpw 3Kcnnyaraumm 3ByKOBOCMNPOWU3-
BOOSALLEN annaparypkl BCeraa none3Ho
MMETb  WHAMKATOP MaKCUManbHOW
MoLHoOCTH, nopgBoammoin Kk AC. Oco-
6eHHO 3TO aKTyanbHO, ecnu Maxcu-
MaUbHasA BbIXOOHAA MOLWHOCTL Ballero
YM34 npesbiluaer npeaentHo ponyc-
Tvmyo ona AC. B aToMm cnyyae onu-
TenbHasa pabora auHaAMWYEeCKuUX rono-
BOK CMCTEMbI B YCNOBMSIX Neperpy3ku
MOXET Bbi3BaTb B HWX HeobpaTrvMble
rnoBpexaeHua. Kpome Toro, npy Takom
aKCNNyaralim annapaTtypbt 3HauvTesb-
HO BO3PacTarT UCKaXeHWs1 3BYKOBOro
cvr{ana, socnpon3sognmMoro AC.

Hexotopble Mopeny ycunutenen
NO3BONAIOT KOHTPONMPOBAThL BLIXOA-
HYIO MOLLHOCTb C NOMOLLEKD CBETOOU-
OOHbLIX NN MIOMUHECLIEHTHLIX NHOWKA-
TOPOB, YCT@HOBNIEHHbIX Ha Kopryce
YM3Y. Ecim xe annaparypa He o6opy-
[oBaHa nonobHbIM YCTPDOMCTBOM, ero
MOXHO M3roTOBUTHL CAMVM NO Onwca-
HyuAM B [1—3].

MNpepnaraw elle HECKONbKO Takux
paspaborok. OHM paccHuTaHbl ona pa-
60Tl ¢ AC (rpOMKOroBOpUTENAIMU) CO-
npormenexnveM 4 OM v NO3BONKIOT MH-
OVLMPOBATEL ABa NOPOra MOLLHOCTY —
25 1 50 Br. OgHaKo Mx HECNIOXHO Npw-
crnocobuTs 1 nna paboTei ¢ CucTEMaMY,
NMELLUMWY Opyre COnpOTUBIEeHWs
N MOLHOCTL. MHamkaTtopbl nuraroTea
TONLKO Hanpsxervem 34, nopsoaw-
MbIM K cucTeme oT YM3Y, v notpebna-
10T HeBONbLUYID 3HEPIUIO.

Cambi npocTomn MHOMKATOP
(puc. 1) cocTomT 13 opHononynepmo.-
HOro BbiNPAMMTENs Ha pwope VD1,
crnaxueawowero kongewcaropa Ci1
1 OBYX NOPOroBbiX YCTPOWCTB. OHwW
VOEHTUYHDBI, KaXKObI U3 HUX BKNIOHAET
B ceba reHeparop Toka Ha NONEBOM
TpaH3ucTope, CTabunMTpoH W CBETO-
avon.

Mpw pabore YM34 nocrynarouee Ha
BXOA, MHANKATOPA NnepeMeHHoe Hanps-
XeHve BbiNPAMIAETCA, KOHOeHCaTop
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C1 3apsxaerca. Korpa BxogHoe Hanps-
»eHune pocturHetr 10 B, crabunutpoH
VD3 oTKpoeTCs, BCNbIXHET CBe-
toovop, HL1 3eneHoro useta
CBEHEHUA U npocurHanmnanpyet

vir
47706 KN3076M

lerepartop ToKa Ha TpaH3ucTope VT 1
nutaet obe Lenv vHavkaumm — B NaH-
HOM BapwaHTe Takoe ynpouleHwe oxa-
3a/10Ck NMPYEMITEMBIM.

Adetanm 3TOr0 MHAMKATOPA TaKXe
CMOHTWPOBAHb! HA MEeYaTtHOW nnare
{pnc. 4) 3 OfHOCTOPOHHErO (ONLIv-
POBaHHOIrO MaTepwana.

Ecnv npu pabote nHankaropa cee-
ToowoObl He ByayT raCHyTb, NpUaoeTcs
YCTAaHOBUTL KOHaeHcarop C2 MeHbLLen
EMKOCTH.
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o nocTynneHw Ha AC curvana =Pt
MoLHoCTLIO 25 BT. Tok 4epe3 L 258m” H . 06m
CTabuUnUTPOH 1 CBETOAMOZ, Orpa- -1 it iz
HuuMBaeT reHepaTtop Toka Ha ATSO7E ANSO76
TpaHavcTope VT2. A1 ] 77 /4 RS
Ecnu BxopHOe HanpskeHwe 360 Lijena - 510 200
Bo3pacret po 14 B, oTkpoetcs S 7 V57
ctabwnutpoH VD2, HavHert I Ky11A
BChbIxvBaTh cBetomgmon HL2  0f g
KPACHOro LBETA CBENeHWs, UH-  Z0Mrx508  Vi3* 1814/
uuuupy&omnﬁu JOCTUXEHVE puc 3
MaKCMManbLHOM MOLLHOCTH
50 Br.
Jetanu nHoukaropa CMOHTUPOBaHbI Hil
Ha nnare (pMc. 2) U3 OJHOCTOPOHHENO r3 e
(PONBLIMPOBAHHOrO CTEKNOTEKCTOIMTA. 2@ @ Y3y
CrabunmMTpoHbl HYXHO nopobparb
o HanpsixeHwio ctabwnusauwm: y VD2 g1 ﬁ}
OHO JomkHO BuiTh 12 B, y VD3 — 8 B. *~
RS RIBY B2 02,
Hut AN ,:_l Fobls
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Tpetnin BapUaHT uHOvkKaropa He-
Puc. 2 Fi) CKONBKO CnoxHee (puc. B), HO 3arto

370, KOHEYHO, He nydlee pelueHve.
BTopo# HeaoCTarok yCTponcTea — He-
yetkne nopory cpabarbiBaHws, nNo-
CKONbKY BONLT-aMriepHas xapaktepuc-
T™MKa cTabumMTPOHOB HEepoCTaTtoO4HO
KpyTas.

Mpu HanaxweaHvn wHOVKATOpa Ha-
npsxenve cpabartbiBaHya NOPOroBbiX
ycTponcTe Gonee TOYHO yCTaHaB/vBa-

1ot nopbopom peauncropa R1.

Bo BTOpOoM uHaukatope (puc. 3)
cTabunuTpoHbl VD2, VD3 BKOHEHD!
B Lenn ynpasnsoLnX 3NeKTpoaoB
MAIOMOLUHLIX TPUHWUCTOPOB VST
1 VS2 COOTBETCTBEHHO. A yXe Tpu-
HUCTOPLI 3aXWralT CBETOAVOObI.
Bnaropapsa TakoMy pelleHuio yaa
nocb pobutkea Bonee crabunbHOro

. cpabaTtbiBaHusas nNOPOroBbiX YCT-
poincTte. Ho HeoGxopuMOoCTb B NOA-
6ope cTabunMTPOHOB OCTaNach

cBOBGOOEH OT YKa3aHHbIX BhilUE HEOO-
CcTatkoB. B HeM — MOCTOBOW BbiNpAMU-
Tens Ha avopax VD1—VD4, nea D-tpwr-
repa (DD1.1, DD1.2), knio4eBbIe Kacka-
Dbl Ha TpaHaucTopax VT1, VT2, renepa-
TOp TOKA Ha TpaHaucTope VT 1, ctabwnn-
TpoH VDS, OrpaHnHMBaoLmi HaNpsxe-
HWE NUTaHNA MUKPOCXEMbI U KNKOHEBbLIX
KacKafioB CO CBETOANOAAMY HA YPOBHE
5...6 B. Takas Mepa nossonuna pobutb-
ca veTkon paborbl Tpurrepos [4].
Mopory cpabarbiBaHws TPaH3UCTOP-
HbIX KNKOYEN, a 3Ha4UT, 3aKUraHna cee-
TOAMONOB, YCTaHAB/MBAIOT NOACTPOEY-
HbiIMK pe3vcTopamu R2, R3. Takown Ba-
pwaHT 6onee ynobeH, MOCKONbKY Nos-
BONIAET NOACTPavBaTbh UHAMKATOP NopJ,
AC npaktu{ecku ¢ nobbiM COnpoTuB-
neHvem n mobon mowHocTwv. MNpasaa,
npu 3Kcnnyarauum uHavkaropa ¢ AC
6onbLuoy mowHocTh (bonee 50 Br) no-
NIeBOM TPaH3WCTOP B reHeparope Toka
HeobxoauMO 3amMeHnTb BGUNONAPHLIM
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VoI-voy 2206 — K Buib 1% 0D/ Hanaxunearte uHau-
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L506m”  karopbl ypobHo ¢ no-
MOLLLIO CETEBOro No-

r1
SO0 Mrx508

évm KE156A

HUXAIOLWero TpaHc-
¢opmaropa, Ha BTO-
pyuHOit 0BMOTKE KO-
R TOPOro HanpaXeHwe
ya4 15...20 B [3]. Napan-
NEeNnbHO  BTOPUYHOMN
obmMmoTke  BKNIOHEIOT
NepeMeHHbl pPe3nc-
TOP CONPOTUBNEHUNEM
1 kOM, Cc aBuUxKa Ko-
TOPOr0 U OQHOIO U3

o

= KpanHux BbIBOAOB
2 Vi CHUMaETCA HarpsXe-
= RI5T HUE Ha BXOA MHOMKa-
N R7 104 > TOopa. MapannenbHO
= A BXoAay BKJ/IOHAIOT
BONLTMETD NEpPEeMeH-
L HOro TOKa. YCcTaHoBUB
Ha BXOoae HyXHoe ne-
_l_ 701 K561THZ peMeHHOE HanpsXe-
Iﬂlﬁm HLi, WLZ AS3076 HWEe, yCTaHaBnMBaioT
' Bt nopor meoq?:meco-
Puc. 5 OTBETCTBYylOLEro
vor 42205 ceetoavoaa.
(puc. 6), POCKONbKY HanpaXeHue G
CTOK-UCTOK MOXET NpeBbiCUTb Npe- Ay I/LZU 5 yuy
AenbHO AONYyCTUMOE A8 AAaHHOTO HLy S@
TPaH3UCTOpa. 77 17 V0% I I
YepTex nedartHon nnarel ANA MOH- P —tr ’
Taxa peranein nHamkaropa {C none- —_— T Ver/ _467%.2
BblM TPaAH3UCTOPOM) NPUBEAEH Ha —¥= A _—_'@__‘_L
puc. 7. gt— " - ¢
#z — ) ®
2z ¥rz om
-— 7. 1
K vor ' ' X nopoe. & A
(K vor-vos) §Z w' g2z Y yem-Bam A | g 1M
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) KT3I RB K6 Ry VI6 Va7 RS R1
A 50
@ 10% —
Puc. 6 Puc. 7

O petanax nHaykaropos. CBeToamo-
Abl — MoOble 3€NeHOr0 N KPacHO o LBe-
TOB cBeuenma, cepyin AN307, AN102.
Buoap — cepuin 0220, 0223, KO521,
KAO522 wnn ppyrve, paccHUTaHHbIe Ha
BbINPAMNEHHBLI TOK HE menee 50 MA
n obparHoe HanpsaXeHue He MeHee
100 B. TpuHUCTOpLI — NI0Gbie U3 cepun
KY101, xenatensHo C MUHUMABHBIM
HanNpAXEHWEM OTKPbLIBAHWA Ha ynpaBna-
toLem 3nexTpoae. NonesBon TpaH3ucTop
KN3026M MoxHO 3amenuts Ha KM302
¢ 6ykBeHHbIMM MROekCaMK1 A, B, I, KN307
c nHpexcamu I, [ vnm nio6oin ppyrom
C HayaNbHbIM TOKOM cToKa 20...30 MA.
BunonspHeie TpaH3NCTOpL! — N6LIE N3
YKa3aHHbIX Ha CxemMax Cepui.

Nnary moboro nugvkaropa pa3me-
WaT BHYTPU AC, a cBeTtomoabl YK-
pennalT B OTBEPCTUAX, NPOCBEPNEH-
HbIX B €70 NepegHen CTeHKe Kopnyca.

HyXHO€E BXxOOHOE HanpsXeHwe nog-
CYUTHLIBAIOT NO MU3BECTHOW (OpMyne:
U = VPR, roe U — BxopHoe Hanpsxe-
Hue, B; P — nugvumpyeman BoixoaHas
MOLLHOCTL ycunurens, BT, R — conpo-
Tuenenne AC, Om.
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Windows 95/98 coxpaHaer coBme-
CTUMOCTb C NPEXHUMW BEpCuaMn
Windows n DOS. 310 03Hauvaer, 410
NPaKTUHECKU BCE NPOrpamMMbl, KOTO-
pPbiMu Bbl NONb30Banuck “nop, DOS”
n B Windows 3.1, 6ynyT ncnpaeHo pa-
60TaTh B HOBLIX BEPCUAX “OKOLWEK”.

Windows noaaepxmBeator AnNHHLIE
vumeHa (GannoB, KOTOpbie MOryT CO-
pepxartb no 256 3vakoB. MNpu 3T1oMm
A0NycTumMoO MUCNONb30BaTb Npobentl,
TOHKUW N HEKOTOPLIE APYrUe CUMBOSb,
Hero Henb3a 6wino genars B DOS. Ka-
kMM xe obpa3om crapwie DOS-npu-
NOXEHWUA PacnNO3HAIOT ANUHHLIE UME-
Ha? [deno B TOM, 4to FAT B Windows
yCTpO€Ha Tak, 410 noboin daitn nmeer
HE OOHO, a ABa UMeHM. [epBoe —
“dopTouHoe”, AnvHHOE, @ BTopoe —
“nocoBckoe”, koporkoe. Bor rak,
Hanpumep, DOS-nporpammam npea-
craBnaeTca uma ¢paitna “Moii nnax Ha
ornyck.doc”: “MOMNNIA~1.DOC". No-
ckonbky DOS-umeHa reHepupyloTca
“¢doproukamu” aBTOMaTUHECKU, Bbi-
FNAgAT OHW HE Bcerga kpacueo. MNo-
aromy B Windows DOS-uma mo6oro
daitna MOXHO U3MEHUTL BPYUHYIO.
Ho 06 3Ttom — no3xe.

A Tenepb HeMHOIo 0 $halnoBon cu-
creme Windows. loBops no npaepe,
Windows 95 He 6bina ¢ caMoro Hayana
NONHOCTLIO 32-pa3paaHon CUCTEMON.
To nM OT HEexBaTkKN BpPEMEHU
y Microsoft, T0 nu eLle no kakoi-To
npuuyHe (06 3TOM Mbl ele NoroBo-
PUM), 3HAUUTENBLHOE 4HUCAIO KOMNO-
HEHTOB  “QPOpTOqEK”  COXpaHUno
16-6uTHyl0 npupoay. B wactHocTh,
Tabnuua pasmerlenna ¢aiinoB nep-
Bou Bepcru Windows 95 mano quem or-
nuyqanack ot FAT, ucnonb3yemon
B DOS, 3a uckmoveHnem, passe HTo
noAnEPXKYU BIMHHBIX MMEH.
Ho ¢ npnxonom OSR2 nonoxenune ko-
PEHHBLIM 06Pa30M U3MEHNNIOCH — TaMm
BNEPBLIE HALNA OTPAXEHUE HOBaA
32-pa3psapgHaa dainoBaa cuctema
B urore Windows 95 OSR2, a rakxe,
pa3ymeetca, n Windows 98 moryT pa-
6orarb kak ¢ 16-, Tak u ¢ 32-6UTHON
Tabnuuen pasmewieHns (OHN ume-
HylOTCA  coorBeTrcTBeHHO FAT16
v FAT32).

Yem xe FAT32 nyuqwe FAT 16, n ny4-
we nu oHa Boobue? Cyaute camn.
Bo-nepBbix, FAT32 no3sonser pabo-
Tarb € “BuHYECTEPAMU” EMKOCTLIO 0
2 Tepabaiir (2048 Mbanr!), Torga kak
¢ FAT16 ob6bem normieckoro aucka He
MOr NpeBbilWaTh “Beero” 2 Manr Bo-
BTOpPbIX, FAT32 6onee 3ddekTMBHO
opraHv3yer AUCKOBOE NPOCTPaHCT-
BO, B pe3ynbrare 4ero AoCTuraerca
[OBOABbHO CONMAHAA SKOHOMUS MEecTa
Ha “BUHuYecTepe”. Ho B TO Xe Bpema
ncnonb3oBaHue FAT32 conpsxeHo
C HapylweHWeM COBMECTUMOCTU CO
MHOITMMM CTapbiMU NPOrpaMmammn
Tak 4TO nepep, Tem, Kak nepexoimrb



B gin = T W o
- LAY A
Il Y W
<. .4 A v 2.

A. JIOMOB, r. Mocksa

K HOBOWM (hannoBoON CUCTEME, CTOUT Ce-
PLE3HO NOAYMATD.

3A PABO4YMM CTONOM

3I10 ObUN, HTO HA3bLIBAETCH, “TEXHN-
Heckue xapakrepuctukn”. Tenepb —
O TOM, KaK Bbirnaaar “dopTouxu” B pei-
cTBUMN

OcHoBy mHTepdeinca Windows co-
cTaBnael “Paboumir cton” — cober-
BEHHO MOBOPSA, 3KpaH MOHUTOPA, Ha KO-
TOPOM U PasMeLLaIoTCA BCE 3HA4KW, OK-
Ha N Npo4YKe peranu.

Cynbba nonb3oBatens “OkoH™ obner-
qJaerca Tem, 410 B Windows cywiecteyeT
eanHana u CTpoHan nepapxua 06 bLeKToB
(pnc. 26). “Paboumit cTon” HaxoouTca
HA CaMOM BEPXHEM YPOBHE uwepapxmm
Windows. Ha crone croutr “Mon KOm-
nLOTEep”®, B COCTAaBe KOTOPOrO, Kak
N NONAraeTca, pacnONOXEHbL! ANCKOBLIE
Hakonutenm A:, C:, D: n v g. System,
Windows, Work — 310 NPoOCTO MeTKM
TOMA, “3NEKTPOHHLIE 3TUKETKU" TOro
WM MHOTO pMcka. Ha auckax, kak obbit-
HO, “nexar” nankm n paisibl, BLICTPOEH-
Hbl€ B COOTBETCTBUWM CO CBOEA coBCT-
BEHHOWN mepapxmen. Kpome amCKOBLIX
Hakonurenen, “Moi komMnblotTep” 06-
napaer “NManennio ynpasneHMK” ana
HACTPOMKN TEX UNU MHLIX NApPaMeTpPOB.
3Hauok “TpuHTepbl” NO3BONAET HACT-
pPOUTL Neyaraioliee ycrpoMcTeo (Mnm

23 Patiowsii cron
$0éi koMIoTED
=3 Hucx 35{A)
ol | System [C.
+ _| Bmstb
+ {_] Bootman
+ __§ Program Files
+ __} Systemdos
+ _ ] Systemw35
— Windows (D)
+ _pWok(E])
+«+ 3 F)
7 Nane ynpasnersn
¢l Npurrepot
Ynanetusi AOCTYN K CETH
+ 3r] Ceresoe oxpyxerse
* Kopma
Nopreem
Puc. 26

o

L J]

L

+

yCTPOICTBa, €CNU WX HECKOJbKO),
a “YpaneHHbi# AOCTYN K ceTn” obec-
ne{uBaeT coeauHeHue C OPyruMKU KOM-
NbIOTEPAMU NO MOAEMY.

Ha Tom xe yposHe, 410 U “Moit kom-
NbIOTER", HAXOAATCA U APYrUe 3HaqkKn —
“CeTeBoe OKpyxeHue”, “Kopauna”,
“Noptdens”, a B Windows 98 — ewe
n “Mom poxymeHTtbl”, 1 “Internet
Explorer”. “CerteBoe OKpyxeHue”
obecneuuBaer gocTyn K pecypcam no-
KanbHON CETU, ECNN, KOHEHHO, KOMNbIO-
Tep ¢ Helo coeguHed. “NopTdens” Toxe
npegHasHaqeH gns paborm B 3101 CETU
— OH NO3BONAET CUHXPOHHO BHOCUTL U3-
MEHEHUA B AOKYMEHT, PacnONOXEHHbIA
OOHOBPEMEHHO HA ABYX KOMMbIOTEPAX.
B “Kopaune” coxpaHaioTca (noka ux He
“BLIBPOCAT") YAANEHHBIE HEHYXHbIE (aii-
Nibl HA CNy4ai1, eCny OHW BAPYr CHOBA No-
HagoobatTca. “Mon ROKYMEHTbI” — 310
HW 4TO MHOE, KakK OBKKHOBEHHAn aUPEeK-
TOPUA Ha “BUHYECTEPE” MALLINHLI, B KOTO-
poit, no mHennio Windows 98, NOMKHbI
XPaHWTLCA BCE Bawwm Tpyabl. MNostomy
cucTeMa caenana ana Hee UCKNIIHEHNne
N BO3BENa Ha CTOfib 3a0bnaqHbiA ypo-
BEHb MEpPaAPXMN OOBLEKTOB, NOCTABUB 3TY
nanky B OQWH PAL C UENbiM KOMNbIOTE-
pom. Hakowreu, “Internet Explorer”
3TO Ha3BaHWE NPOTPaMMbl, NO3BONAIO-

pg 202 3 L,
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e npocMarpusearb uHdopmaumio, pas3
MELLIEHHYIO Ha cepBepax ceTy UHrepHer
(Tak HasbiBaemble Web-crpanuubi).
06 UnrepHerte mbl Bynem oBCToATENLHO
6ecenosars B 10-i yacTu UMKAa, a noka
B3rnaHuTe Ha pUc. 27, rge B OKHE Npo
rpammbl Internet Explorer kpacyetca
CTpaHuuka Tenekomnanum HTB

Kak ocywecTBnaerca ynpasneHue
“¢doproqkamu”? MaBHbIA UHCTPYMEHT
3aecb — 3T10 “MbiWL”. Ecnn nogeectu
ee ykasarenb (OH Hatle umeer Gopmy
6enoii crpenkn) K OBBEKTY U LIENKHYTb
pa3 neBou KHONKON, OOBLEKT CTaHeT ak-
TUBHLIM, BCe “BHMMaHue” Windows co-
cpenoTounTca Ha Hem. Ecnn wenkdyTb
no obvexkTy asaxabl (6e3 BcAkUx nay3
LENYKN A0XHBI UATU NOBPAR), MOXHO
OTKPbITb OKHO WAY MEHIO CO CNUCKOM
noHepHUX o6beKToB NGO 3anyCTUTL CO-
OTBETCTBYIOLLYIO EMY NPOrpamMmy.

Kcrarn, B Windows 98 nossunacb
BO3MOXHOCTbL HE NONb30BATLCA ABOWN-
HbIMU Wenykamn. Ecnu HacTpouts “pe
BAHOCTO BOCbMbIE” “HOPTOHKM™ COOT-
BETCTBYIOLUMM 0Bpa3om, oaa 3anycka
HYXHOrO NPUNOXEHUA [OCTATOYHO OA
HOro wenyka

Te. T8 - Mcrosoft | E =
Patn fpmma P Nwmpm Bloweer Dpmcs o “
< - J 3 A a a2 9 ¥ n |-
Havn -~ ~ Do Ohamm Sl Mecx  lhipesss Xyeas Kamasas [T Nowa
g
Aapec |2 | v e s mt ~] Coses
~ =
" H
~ OBLIE TIPOTPANNMbL
~ 2 Kaga’ic
~
R | Fer e Ut <
~ . ; " 1
~ Lo
(e i -myn:w-—i-ﬂqmmi -
i~ cxymibelk Hrrow ¥re 3 CO3 50T Te YENXAAR ML
- HTB = 56 —
~ ! m:“ oo “m Exme xne 50 #eBOCTIONT HPOPAIDEL yuomaeT 4 5
i~ | . cruns. = xavx mwectei HTB vaca dgp! HTB.37e mporp
- [ (Iu;l?; y'rp-- =Ceremen meen”, “Ceromm|
¥ pewpon ere RN B ED DY ", FOWpOpRAI0NI0m-
- HTB - yre casame - i ™, < i “Hrere® -y i
~ e e T ek gyt b e
~ FPORITTHN , B TEM WHCAE APCCTINOR K Hpescmex peR o e ramTE
—~ TI®H
~
a — ‘ - [ |
B:] et
At| W E A [ Temmmemmts Es T TS
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A -m3 bypeT, ecnv WenkHyTL NPaBoWn - o e —lo x|
KHONKOK? Ha 3kpaHe NOSBUTCA OKHO Ha- n
CTPOWKWN CBOICTB BbIGPaHHOrO 0BbEKTa. Patn [pwwa B Mepoyon Uslpmewe Crpoea

~ »,

Cxia»(“em. €C/W LUENKHETe NPaBOoM KHoN- - . =2 . = x 2 A ) X
KON “mbiln” B nioBom cBoBOgHOM OT ] Rk £ Bo K B v One U 3
3HaukoB mecte “Paboqero crona”, ’ B -]
TO BbLI3OBETE OKHO ANA HACTPOWNKU — g
BHELWWHETO BMAA 3KpaHa. 38€Ch MOXHO, 3 _
HanpuMMmep, CO34aTrb HOBLIA 3HAYOK, g = - —J »
CTPOMHO pacnoONOXUTb yXe UMEIoWwme- == Ducx 351A] System [C] Windows [D:) Motk [E
CH, U3MEHUTL Pa3peLleHUe N LBETHOCTb Mo
3KpaHa, HaKneutb “obon” — (POHOBLIN o I"}, r 3
PUCYHOK, HTOBbI HE BbINO CKYYHO. KOMNnblOTEP e = j _J =

OcHosy “Pa6ouero crona” cocrae- Crerent pex ] 1G) Npareos Naes
NAIT APABIKK, KOTOPLIE Mbl O CUX NOP Work (E:) Lo
HECNPABEANIMBO HA3LIBANAW 3HAYKAMMN. JoxaneHuin anck N
ApNbIkKN nEenaTca Ha cucTemHbie (“Moi E‘I l .'13’]
xomnbloTep”, “CeTeBoe OKpyxeHue” Emxocmo: 1,76 I Hamirmvense  Ugamerens aocray
U T. N.) U NONbL3OBaTENbCKMe. Cucrem- ] 3assro: 251 M6 03 ECETH
Hbl€ APANbIKW CO34aI0TCA aBTOMATUHECKN
npu ycranoeke Windows U He noanexar O ceoSoans: 1,51 16

el
r £ N
2
et - xplorer ner it .

I P ! |Bomesmo ofeexcroe: 1 CooGomax 15176 ZMon o
Puc. 28 Puc. 29
RANocx| 1Y Microsoh Word - 1. X Microsoh Excel - M | € Microso Access | #7Pc30-Pant | B o 15
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yaanenmio. Kak npaBuno, oHU pacnona-
ralTCAa B NeBON HacTM 3kpaHa n obpaasy-
10T CTPOMHBLIN BEPTUKANBHBLIN PAL, XOTA,
KOHEYHO, MUX MOXHO NEepeMecTuTb Kyaa
yrogHo. Nonb3oBarensckue ApNLIKA Co-
32aeM Mbl CaMU 1 MOXeM CBOBOaHO ne-
PEMMEHOBLIBATL, yAANATb, CO3AaBaTb
BHOBb B HEOIPAHU4EHHOM KONIMHECTBE. ..
OTAUUNTB NX OT CUCTEMHBIX MOXHO Bna-
roaapsa HANVHUIO B NEBOM HWKHEM yriy
3HAYKOB OTOrHYTOM CTPENKWN, HaMeKalo-
el Ha BO3MOXHOCTL pa3BepHYThL Ap-
NbIK B NONHOLEHHOE OKHO. Ha pmc. 28
apnuik “Internet Explorer” asnsercs
cuctemHbiM, a “Internet Mail” — none-
30BaTeNbLCKUM.

Tenepb 06 okHax. Ha pme. 29 noka-
3aHO OKHO, NOABNAIOLIEECA HA 3KpaHe
Windows 98, ecnu LWenkHyTb NO SPAbIKY
“Mon komnbloTep”. Eciv Bbl NONbL3ye-
Tecb cucremon Windows 95, kaptuHka
byner HEMHOro CKPOMHEE (HEe CTaHet
obnadqHoro Heba, kpyroBon guarpammbl
M NPOHUNX “apPXUTEKTYPHBLIX U3NULIECTB",
CcBOMCTBEHHbIX Web-cTpannuam, ctunb
KOTOPbLIX TaK CUMNarnyeH HOBbIM “¢dop-
TO4KaM”). BepxHaa 4acTb OKHa, rae Ha-
nMcaHo “Mol KOMNbIOTep”, Ha3bLiBa-
erca 3aronoBkoM. B npasoi Hactn aa-
ronoBKa Bbl BUgUTE TPU KHONKWU. Ecnn
HaXaTb NPaBYIO U3 HUX, HA KOTOPOM U30-
BpaxeH KPEeCTUK, MOXHO 3aKPbITb OKHO.
CpepHaa NO3BONAET pa3BEpPHYTb OKHO
BO BECL 3KpaH, nMBO, €Cnn OKHO yxe
pPas’BepHYTO, NPUAATL eMy NEPBO3AaH-

Hble pa3mepbl. HakoHew, neBasa KHoMka
cBOpaq“mBaeT okHO. OHO UCHE3aEeT C 3K-
paHa, HO Ha3BaHWe ero npogonxaer
XWUTb B BUAE KHONKYU HA TaK HA3bIBAEMOMN
Nanenwn z3apauy. Haxae 3ty camyo
KHONKY, MOXHO BOCCTAHOBUTb OKOLLKO.

Cama xe MNanens 3apaqy — 3T0 TOXe
OAMNH U3 rNaBHbIX 3NEMEHTOB UHTEPQEIt-
ca Windows. Ouna, kak npaBuno, “npu-
KpenneHa” K HWKHEH rpaHuue 3KpaHa,
HO €e Nerko NeperauTs BBEPX, BNEBO
wnn Bnpaeo. ocepeguHe 3kpada Ma-
HENb 33434 pacnonararbCA He MOXeT.

Caman rnaBHas kHonka B Windows
pacnonoxeHa MMeHHo Ha MNanenn 3a-
na4q, Ha3wiBaerca oHa “Myck”. Haxas
€e, Bbi3bLIBalOT rnaBHoe MeHio Windows,
B KOTOPOM OTpaxeHb! BCE CEepPBUCHbLIE
BO3MOXHOCTU CUCTEMbI W YCTAHOBAEH-
HLIE NPOrpamMmbl. ITO MEHID, Kak
B Windows 95, tak n B Windows 98, mo-
XeTe yBUOETL Ha OBYX pUCYHKax — 6
N 24 COOTBETCTBEHHO.

Apyrmne kHonkm B Nanenn 3apa4 nose-
NAKOTCA NPU 3anycke TeX Ay UHbIX NPO-
rpamm. MoxHO, HanpumMep, OTKPbITL NATL
OKOH, pa3BepHyTb WX BO BECb 3KPaH W,
Nonb3yack kHONKamu B [laHenn 3apau,
nepexioyarbL NPUROXKEHUa NOJOBHO Te-
NEeBU3NOHHBIM KaHanam. MNpumep Nanenn
3apad Ha puc. 30 nnnocrpupyer paborty
YeTbipex NPUNOXEHWI OAHOBPEMEHHO:
TEKCTOBOro npoueccopa Microsoft Word,
3NEKTPOHHLIX Tabnuy Microsoft Excel,
CYB/] Microsoft Access U rpadpuHeckoro

peanaxTopa Paint. NOCckONLKY NOAHOCTLIO
3aroNoBKY OKOH HE NOMEWATCA Ha
kHonkax MNanenu 3anaq4, 66U Npuayma-
Hbl BbifNibIBaloWwme noAackaskm. Crour
NOABECTU KYPCOP "MBbILLA" K TOM WM MHOMN
KHONKE, Kak Hag HeWn NOABUTCA Xenras
CTPOUKA, rO€E Bbl M YBUOWTE NONHBIA 3ar0-
nosok. [Monpobyhte poraparecs nNO
puc. 30, kakoe OKHO ceiivac aKTMBHO.
Hakoneu, Tam xe, B MNaHenn 3anav,
B NPABOM €€ yray, pacnonaralTcs 4achl,
WHOAWKATOP packnankv  KnaBuatypbl
(“Ru” — pycckaa / “En” — adrnvi-
CKan), a TaKkxe pasHbie APYTUe 3HAYKM,
BbIBOAWMBIE KOHKPETHLIMU Nporpamma-
MU, Hanpumep, ecin Bbl YCTAaHOBMUTE
CBA3b NO MOAEMY C APYro MalnMHON,
B 3TOM Yriy NOABUTCA CRELMANbLHLINA
3HauOK B BUAE ABYX KOMNLIOTEPOB C Ne-
pemMuruBalLUMNCA 3kpaHaMn. Takomn
3Ha4OK Bbl yBUAETE Ha pyC. 27 — OH U3-
BELLAEeT O TOM, HTO B JaHHbII MOMEHT yC-
TaHOBNEHO coepuHEHNE C IHTEPHETOM.
Bce nporpammbl, paccuMTaHHbe Ha
paboty nog ynpasBnennem Windows,
NMEIOT CXOXMIA, NPaKTUHeCKU CTannapT-
~ Hbit uHTEpgenc. Tak HuTO, ECAN HakpeTe
obLLUMIA A3bik C camol cucTemon, pabora
C COBEPLLEHHO HE3HAKOMBIMW NPOrpam-
mamMn ByneT NPocToil U NPUSTHON. MNo-
6popute NO rMaBHOMy mewo “¢opTo-
4ek”, no3anyckanre NPUNOXEHUA, npe-
LYCMOTPEHHBIE KOMNAEKTOM NOCTaBKU
Windows, U Bbl NOWUMETE, HTO HUHYEro
CTPaWHOro B 3TOM HET. |
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COPEBHOBAHNR
MOAOCAEXHBIX PAAHOCTAHUNHA

Cyneiickan konnerust u3 r. Kypcka
rnaeHbi cyabs B. Henouarsbix (RUSWT)
N CEeKperapb CYOEUCKOR Konnernu
A. byraes (RW3WL) nopsena niorv
COpPEBHOBAHWI MONOAEXHbLIX pPaguo-
craduwi (YOUNG OPERATORS CON
TEST 2000), koTOpbIE NPOBOAUNUCE 5
deBpans aroro ropa. B Hux npuHann
ydactme (N0 NPeacTasneHHbiM OT4He
Tam) oHEe pagnoniobutenn s 22 ob-
nacrei Poccuu, a TaKke ux KOnneru u3
YkpanHbl u benopyccnmn
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Npu3a xypHana “Paamo” — undposoin
MyALTMMETP BbiUrpana KomaHpa
KONNEKTUBHOMK paguocTasumm
RX3RXX TambGoBckoro floma TexHWu-
Yyeckoro TBOP4YECTBa AETEN WU OHO-
wecTsa.

HYucno OT4eTOB, NOCTYNUBLLMX B Cy-
[ENCKYI0 KONNeruio, NO CPaBHEHWIO
C NPOLWNbIM FOAOM HECKONBKO CHWU3WM
nock. K coxanenuio, HenpegcrasneHme
oT4eTos ocraercs “6one3HLI” CoOpeBHO-
BaHWI MONOAEXHLIX PaauocTaHumn
B 31OM roay, Hanpumep, He NocTyNmnn
OTYeTH NPUMEPHO OT TPETH PagnoCcTaH-
Wi, aKkTmBHO paboTaBLLMX B COPEBHOBa
HURAX.

Nyuwuin pesynstar cpeay KOMaHg,
KONNEKTUBHbIX PagMOCTaHumi nokasana
komaHna RX3RXX Tambosckoro Aoma
TEeXHN4ECKOro TBOPHECTsa AETEN M I0HO-
wecTBa. 31O 3aCNYXEHHLIA yCrnex Tam-
6oscknx paguoniobureneir - B Npownom
rogy oHU 6y BTOPbIMU

NobGeputenb NpOLWINOroaHWX COpeB-
HOBaHWUIA Cpeau Oneparopos MHOWBMAY-
anbHbix pagmoctaHumin — UTSEFV 6wkin
€MHCTBEHHbIN, KTO NPeacraBun OT4ET
B 3TOM NoOArpynne y4YactHukos. Peanb
HYI0 KOHKYpeHUMI0 eMy mor 6bl cocra-
BuTbL RA1QIQ. HO OH, K COXaNeHuKo, Npu-
cnan CBOI OTYET, KOorpa CyaencrBO CO-
peBHOBaHWi yxe 6bino 3aBepLIEHO

B uToroBbix Tabnuuax HeT NO3bLIBHBLIX
eLLe ABYX KONNEKTUBHbIX paanoCcTaHummn,
npucnasilunx cBown otuetbl, — RUSCZD
(pesynbrar 280 oukos) n RUICZM (285
O4KOB), KOMaHfbl KOTOPbiX COCTOSNWN
TONBKO M3 OOHOrO oneparopa, a no no-
NOXEHWIO MX A0MKHO BbiTb ABA UNK TPK

B npuvBeaeHHbIX HMXE UTOrOBbIX Tab-
nvuax Nocne ro3piBHOIO YKa3aHo 4nucno
CBSi3elt M HNCNO O4KOB

KonnexkTuBHbIE paanoCcTaHuum
407

RX3RXX 109

EUSZA 114 402
RK9KWB 101 343
RK3XWD 90 340
RK4HYT 91 333
RZ4AWD 84 322
RZ1AWO 84 322
RK3WWC 87 321
RKSYWD 88 314
RK1QWX 81 313
RZ4AZJ 84 312
RZEAXE 87 311
UR4UWD 83 309
RK3SXG 78 304
RK4CWE 77 301
RK3VWJ 73 289
RUSAWA 71 273
RK3EXG 61 263
EU7WA 63 259
RK4CYW 68 254
RZ3TZE 58 254
RK3WWO 61 243
Us8izm 54 232
RK3ZWH 56 228
RK1QXX 85 225
UR4CXR 52 216
RZ9AWK 49 207
RZ9UWZ 49 207
RK9SXD 52 206
RK3NWO 48 204
RZOAWN 46 188
RK3wWwWX 40 180

OxoHyaHme cM. Ha c. 66
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B navane 3Toro roga s pagwonio-
6HUTENLCKOM 1EKCUKOHE NMOSIBU/IOCH
HoBOe rnoHsiTne — “CaHurapHeiii na-
CrnopT nepeparoLlero paguoTexHHu-
yeckoro obbekra — mobUTenscKoi
KOPOTKOBOJIHOBOM PagnoCcTaHunmn’”.
B ny6nmxyeMoii crarbe pacckasbi-
BaeTcsl, KaKk BO3HUK 3TOT JOKYMEHT,
HA OCHOBaHUM KaKuX pacyeToB OH
cozgasancsa. B npunoxeHuy K cra-
Tbe MPUBELREHb!I BbLIQEPXKN H3
“BpeMeHHbIX METOANYECKUX PeKo-
MeHaauwsi npyu opraHn3auny KOH-
TPONSA PanNoMOBUTENLCKUX CTaM-
UM, pyKoBOACTBYSICh KOTOPLIMHU,
paguonobuTensM npegCcTouT Co-
3[aBarTb ¥ 3KCIUTYaTMpoBaTh CBOM
pPaguoCcTaHynu.

Hu B Kxoe#i Mepe He cTpeMsiCb
obuaeTs npogeccuornanos, cozna-
BaBWNX 3TH AOKYMEHTbI, TeM He
mMeHee xoTenocbh Ob! BbICKA3aTb
yauBeHue ¥ CoXaneHwe B CBSI3N
C TeMm, yTO paguvomoburenscKas
o6LYEeCTBEHHOCTb NOYeMy-TO He
6b1/12 NpyUBIEYEHa K UX NOArOTOBKE.
A Begb mobuTensckas CBs3b OTNN-
yaerca or npodeccuoHanLHON no
CYTH, 4TO Henb3s ObifIo HE YYATHI-
Barb nNpy pa3paborke pernamMeHTH-
pyroLwux [OoKyMeHTOB. M xak pe-
3yNbrar — OCTANOTCSH HESICHBIMY HE-
KOTOpbIE MOSIOXEHNUSI NPU MPaKTy-
YECKOM UX NPUMEHEHUN.

Hanpumep, nocxonbky He nog-
nexar corniacoBaHuio C opraHaMu
foccansnupHag3opa paguocTaH-
umM, UMeroLyne BbIXOOQHYIO MOLL-
HocTb 0 20 BT # k03¢ PuymeHT Ha-
NpPaBJIeHHOro AedCTBHUS aHTEeHHb!
He Bonee 5 (T. e. apPpexTNBHAA N3-
nyYaemass MOLUHOCTb He Oonee
100 Br?), 170 U3 30HBI BHUMaHUS
foccananuaHan3opa [OMKHbI, MO-
BUOWMOMY, BbINACTb BCE Pagno-
CTaHUNy YeTBepTON U TpeTbei Ka-
Teropuvs, a TaKke pPaguoCTaHuNn
BTOPO# KATEropun, He NCNosb3yio-
LME CIOXHBIX HANPAaBIIEHMHbIX aH-
TeHH. A nocsegHux — GONLIINHCT-
Bo. [la v ¢ paguocraHynamMu nep-
BOHM Kareropwy He BCE TaK OQHO-
3HayHo, nbo 200 BT — 310 Makcu-
MarnbHasi MOLYHOCTb, KOTOpYio Aa-
n1exo He BCe panunomobuTeny nc-
nonbL3yr0T HECMOTPSA Ha NPeacTas-
NIEHHOE UM MPaso.

CnpasegnmsocTy pagu cnegyer
OTMETHTB, YTO K YHCJTy BOCTOHUHCTB
“BpeMeHHbIX MeToOaNYEeCKUX peKo-
MEeHA[aUNN"” MOXHO OTHECTH TO, 4TO
3TOT AOKYMEHT opuunanbHO ycra-
HaBmBaet onpegeneHHsie Tpebo-
BaHUSI K NMPUMEHSIeMbIM aHTeHHaM
{nycTb He BCcerga peanu3yemsbie
B KOHKPETHbIX CATYAaLMsIX), NPy KO-
TOPbIX MObUTEnsCKMEe PagnoCTaM-
yun faxe nepsBoyu Kareropuu He
nognexar KOHTPOMIO CO CTOPOHbI
opranos loccananuaHan3opa.

NIOBUTEJNIbCKUE

KB PAAMOCTAHLNU:
OBECNEYEHME 3JIEKTPOMATHUTHON

BE3OMNACHOCTHN

A. BY30B, 0. KOJIbYYIr“H, C. MULLEHKOB, B. POMAHOB

N3BECTHO, 4TO 3NEKTPOMarHuTHoe
NONE UCKYCCTBEHHOTO MPOUCXOXAEHUA
— 6uonorvHeckn akTUBHbLWA ¢GU3INYEc-
kuii pakTop. OHO MOXeT okasaTb Hebna-
ronpusTHOE BO3AEWCTBUE HA OPraHvam
YEenoBeKka U OXPYXawwyl cpeay.
Mo 3aron npuuvre HeobxoaMMo BHUMA-
TENbHO paccMarpuBarb U pewartb npo-
6nembl “3NeKTPOMarHUTHOrO 3arpsaHe-
HUA” OKpyxailien cpeabl u obecnede-
HUR 3aWWTel Noaein OT BO3IMOXHBbIX
BpeaHbix NOCNencTBuMA BO3AENCTBUR
3NEeKTPOMarHUTHLIX nonein. Kcraru cka-
3aTb, NpobnemMmbl 3NEeKTPOMArHUTHOMN
akonorvy [1] MOryT, B 4acTHOCTH, BO3-
HUKHYTbL M Npu pabote moGuTenbCckux
papuocTaHuuii KB guanasona. Mpudem
UCTOYHUKOM BO3MOXHOIO BpeaHOro
BO3AENCTBUS MOTYT SIBUTLCH Kak rnepe-
natauk paboralowen pagnocTaHuum
obny+aowmii oneparopa, Tak u obnyue-
HWE HACEeneHus U3nyyYeHuem nepegan-
WEeR aHTeHHbL. MMeHHO nocnepHen npo-
6neme v NocBsLeHa HACTOALWAnA CTaTba

B 06wem cnydae ons ycnewHoro pe-
WEeHUs NpoBnemb! "3NeKTpOMarHUTHOIoO
3arpA3HeHnn” Hago UMeTL:

— HOpMAaTuBHbIE AOKYMEHThI, Ornpe-
gensowme npegenbHo  AonyCcTUMbe
YPOBHU BO3OEWCTBUA 3NEKTPOMArHUT-
HbiX Nonemn;

— METOAVHECKUE AOKYMEHTbI, NO3-
BONAIOWME OLEHWUTL peanbHble YPOBHWU
N3NYHAEMbIX 2NEKTPOMarHUTHBLIX NONen
{(npou3secTn pacy{er » U3IMepeHue ux
napamerpos);

— CUCTEMBE MEPONPURTUIA TEeXHUYEC-
KOro, OpraHn3aumoHHOro n Meguko-6m-
ONOrv4eCcKOro NNaHa, HarnpasBieHHbIe Ha
NpefoTBpaLIeHUe UM CHUXEHWE 00 MU-
HUMYMa BpeaHbLIX NOCNeacTBUN BO3nen-
cTBUA

HopMaTueHLM [OKYMEHTOM, ycTa-
HaBnMBawLLVM NpeaenbHO JONyCTUMbIE
YPOBHW BO30EWCTBUSA 3NEKTPOMArHuT-
HBIX MONEN, ABNAINTCH CaHUTapHbIe npa-
BUNA U HOPMbE “3NEeKTPOMarHUTHbIE N3-
NyYeHWs PaguoHaCcTOTHOrNC Auana3oHa
(3MU PY)" [2]. 3TM pOKYMEHTOM on-
pepeneHo TakXe, H4TO pasMeuieHue
N BBOA B 3KCNNyaTauuio nepepalwmx
paanoTexHuHeckmx obbeKToB. NpeaHas-
Ha4eHHbIX 018 U3NYy4EeHWN 3neKrpoMar-
HWUTHOI 3HEpruu B OKpyXalowee Npocr-
paHCTBO, [OMYCKAETCH TONBLKO C paspe-
WeHust COOTBETCTBYIOWEro rocynapcr-
BEHHOIO CaHUTAPHO-3NUEMNONOoruye-
ckoro uentpa (UM3CH) e pecnybnuke,
kpae, obnacrn, ropogax Mockse
n Carkt-NMerepbypre. Mpw 3TOM HE NoA4,
nexar CcornacoBaHvio C opraHamu [oc-
caHannpHaa3opa TONbKO nepegalwme
yCTpOMCTBa, paboralowe 8 NoNoce 1a-
ctoT 3...30 MINy (B HEe NonagaloT v -
6urensckue KB auana3oHbl) mowHOC-
ThiO 20 20 BT M UMeowme aHTEeHHbI C KO
3dOUUMEHTOM HaNpasBNEeHHOro AOEWUCT
Bus He Bonee 5

B coorBeTcTBUM C MHCTpYKumen Mun-
cBA3m “O nopspake perucrpaumuy y 3Kc-
nnyarauum noburensLCkux npremonepe-
[3I0WUX paauocTaHumMin MHOUBMAaYyanb-
HOro® W KONNEKTUBHOIO NO/ML30BaHMK" OnN-
peneneHHoi usactv paguoniobureneit
paspeleHo B yKa3aHHOW BbilLie Monoce
HacTOT paspelleHo WUCNoNb30BaTh pa-
AVOCTaHUMK MOWHOCTEIO 0o 200 BT 6e3
OrpaHv4eHUs Ha aHaueHue Ko3hduLmeH-
Ta HanNpPaBNeHHOCTU aHTEHHbI

Takum 06pasom, Bnagenblub HacTw
noburensckux paguocraHuvin Poccum
LOMKHBLI NONy4nTL paspewenve LIC3H
Ha paboty B 3¢upe. OcylecTBnaeTca 310
nytem paspaboTky caHMTapHOro nacnop-
Ta Nepenarwero paguoTexHUHecKoro
obvekta {(NPTO) » ero cornacosanus
B UIC3H. Paspaborka Takoro macnopra
B nNonHom obveme Tpebosanuia [2] ons
pagvonioburenei, ecTecTBeHHo, npea
crasnser onpefeneHHbIe TPYAHOCTU.

KOHE4YHO Xe caHuTapHble HOPMb! Ha-
npaeneHbl He NPoTUB paguonobureneii
Wx BbInonHeHwe npecnepyeT uUenb KOH-
Tpons 3a uctodHnkamu 3MU. MNpu aTtom
3aKpbIBaTh rNasa Ha CyLecTeoBaHue Nio-
6utenbckmx paguocraHumin KB gyuanaso-
Ha Kak uCcro4Hukos 3MU ¢ noauwumin
obecneveHns anekTpomarHuTHoM 6e3o-
NacHOCTW 4eNoBeKa NPocTO Henb3as. Mpa-
BO rpaxaaH Poccuu Ha coxpaneHme 300-
posbs 3akpenneHo B 3akoHax PP "0 ca-
HUTapHO-3aNuaeMuonorudeckom 6naro-
nony4umn Hacenexms”, “O6 oxpaHe Okpy-
xawouwemn cpegbl”, kKOTOpble TPebyioT Bbi-
nonHeHns aencreywwmx degepanbHbix
CaHUTapHbIX HOPM W NPaBwA, B TOM 4YMUCNe
v no 3MU PY

C uernsio yessku Tpebosauun [2]
W yKa3aHHO#W Bhile MHCTPYKUWM ons pe
WeHUst BCTaBLLMX nepeg, pagvonobure-
nsamMn Npobnem, CBA3aHHbIX C CornacoBa-
HMEM  Pa3MELLEeHUs  pPaguoCcTaHuwi
c ueHrpamm NC3H, ronoBHOMY UHCTUTYTY
no Npobnemam 3NEKTPOMarHMTHoM 6e30-
nacHoctn — CamapckoMy OTpacnesomy
Hay4HO-UCCNeA0BaTENbCKOMY UHCTUTYTY
paguo {COHUUP) MunncrepcTBoM CBs-
3n PP 6bina nocraeBneHa 3agasa no
OLEeHKe YPOBHEN 3/1eKTPOMarHUTHbIX No-
nen (3MIM1) BOGnM3n nmoburenbckux pa-
nwocraHumi KB gnanazoHa.

Heobxooumo oTMeTuTh, HTO CTPYKTY
pa 3neKTPOMarHUTHOrO Nonsa 8 6n1an ax
TeHH KB puanasoHa WCKNIOHUTENLHO
CNOXHA U 3aBUCUT OT MHOXeCTBa HakTo-
POB: TMNA aHTeHH, Pabo4nx 4acToT, ypos-
HA M3ny4aemoi MOLLHOCTW, MNoNspy3a-
UM M3nyHaemoro nona, anektpodusu-
HEeCKUX NapameTpos NoacTunaiowen no-
BEpPXHOCTW, Xapakrepa W cTeneHu 3acT-
pO#Kky, B3aUMHOIO BAWSHWA AHTEHH
OcobeHHOCTLIO BNEeKTPOMarHUTHOro
NPOrHO3MpoOBaHWa (pacuyera ypOBHEW
3MIM) 8 KB pgmnana3oHe SBNAETCS TO, HTO
none HeobxoAMMO ONpepenaTb Ha pac
CTOSHUSIX, COM3MEPHMBbIX C recMeTpuye



CKUMU pasMepamm aHTEeHH U IUIMHOI'Z 80ON-
Hbl. Npy 3TOM roBOpPUTL O 3HA4YEHWUM KO-
adpdPuyumeHTa HanpaBNeHHOro [EeNCTBUA
@HTEHH, NOHATHO, HE UMeeT CMbicna. pa-
HULb! CaHWUTAPHBIX 30H MOryT Nonagarb
Kak B GNKHIOI M NPOMEXYTOHHYIO 30HbI
@HTEHH, Tak U B anbHIOO 30HY. Kpome T0-
ro, B KB gnanasoHe xapakTepucTukm u3-
JNyYEHUS 1 CTPYKTypa nonen BOm3u aH-
TEHH BO MHOIOM 3@BUCHT OT 3nekTpodu-
3MHecKkux CBONCTB NOACTMNalowen no-
BEPXHOCTW. AHTEHHbI, CO3AAKLLME B BON-
HOBOW 30HE NOASA NPEUMYLLIECTBEHHO Of-
HOWM nonsipm3aummn (roOpru3oHTanbLHOM Mnw
BEpPTUKaANBLHOM), B BAMXHEN 30He co3aa-
10T NONS APYrUX NONSPU3aynia, NpULHeM Nx
YPOBHU COM3MEpPUMbI, @ MHOTAA U NPEBbI-
LIAIOT YPOBHU OCHOBHOM NONSpU3aumi.

Teopernyeckme UccnegoBaHnna noka-
3anu, HTO U3-332 CNOXHOW 33aBUCHUMOCTU
nons OT ONPeneneHHbLIX NapaMeTpPoB He-
BO3MOXHO NONYYUTHL NPOCTbIE COOTHOWE-
Hus, nubo yHuBepCanbHbie KpUBbIe.
Jns NPaKTUHECKOrO OCYLLECTBNEHUS 3ne-
KTPOMarHUTHOro NpPOrHO3MpOBaHWUST He-
06X0AMMO 3HAHWE peanbHOro NOBEAEHUSN
KaxA0n NONSPM3auuOHHON COCTaBNsIo-
e Ha PasnuuHbIX PACCTOSHUSAX U BbICO-
Tax HabnoaeHWin, oNUCaTL KOTOPbIE MOX-
HO TONBLKO B paMKax CTPOTrMX PeLLeHni.

B COOTBETCTBUM C MW3NOXEHHLIM
COHUMNP Gbina paspabotaHa Merogmka
NPOrHO3npoBaHma ypoBHei 3MIN s86nu3n
aHTeHH niobutenscknx KB pagwocraH-
umid, 6a3MpPYyIOLLARCH HA CTPOr X peLeHn-
AX COOTBETCTBYIOLVX 3NEKTPOgNHaMHIe-
CKUX 3334 TOHKOMpPOBOIOYHLIX CTPYKTYP
npy M3BECTHLIX DYHKUMAX pacnpegene-
HUSA TOKOB NO U3Ny4aTensiMm, KOTOpLIE On-

Puc. 4. W3DZZ

PepensioTCs Ha OCHOBE YACNEHHbIX pe-
LLIEHWIA UHTErpanbHLIX YPaBHEHWUA.

Mone cnoxHbiX aHTEHH ONpepensieTca
WHTErPUPOBaHNEM NONEN COOTBETCTBYIO-
WMX 3NEMEHTAPHbIX SNEKTPUHECKNX BU-
6paTopos N0 NMHENHBLIM Pa3Mepam 3TUX
aHTeHH. [Npu 3TOM pelLaeTcs psp, cneuy-
duHeckmx 33034 TeOPUM aHTEeHH, N0380-
nswownx Bonee TOHHO paccYuTbiBaTh

., BrvxHYie nong (yyeT B3aVMHOIO BIVSHUA

3NEeMEHTOB aHTeHH W peanbHbIX pacnpe-
neneHWit TOKOB NO N3nyqarensm).

Ha ocHose paspaboraHHOro npo-
rpamMmHOro obecrneseHua MeTofoB pac-
Yera 3MIN mobutensckrx paguocTaHumnia
KB pwanasoHa 6bina npoBeneHa OueHKa
YPOBHEN HANPSXXEHHOCTW NONA {PacyeTbl)
L1 HeTbipex NBUTENbCKUX AUana3oHOB
— 10, 15, 20 v 40 meTpoB, a Takke 47N
Cn-Byn pnana3sona (27 MIMu) ons cyxoi
nouskt: €=3; 6=0,001 CMm/M (Hauxyowwmi
Cny4an noACTUNAIoWEN NOBEPXHOCTY).

Pacuders NpoBoAMNUCE Oas pacnpocT-
paHEeHHbIX TUMOB AHTEHH NINBUTENBLCKUX
paavocTaHuuin ¢ MOLWHOCTLIO Nepenar-
yuka 200 BT: “BuHpgom”, W3DZZ, “Lienne-
nunH", “IpayHg NN3iH", NONYBONHOBBIN ro-
pu3oHTanbHeI BUbparop (BrA), “pnvH-
HBIA TOPU3OHTanbHLIA nposog” ([3].
MNpw pacuerax 3IMMN anreHH Tuna “BuH-
nom”, “frpayHg nnamn™ n Bl paamepso!
@HTEHH BuibMpanmch B COOTBETCTBMM C [3]
IJIA KaXaoro BblLEYKa3aHHOro nogamva-
nasoHa onvH Bond (ans Br anvHa nneda
cocraenseT A/4). Ans aHTeHHw! “Lienne-
NWH" OAIHA aHTEeHHB BbibpaHa 21,5 M, 410
cocrasnser A/2 pna pnanasoda 40 mer-
poB. B gmanasonax 20, 15 n 10 merpoB
aHTeHHa paboTaer kak O/IMHHBIN NPOBOA

Puc.5. B

EXGIVTHA

JIJIMHOW, KPATHOM A/2. AHTeHHa *AnnHHbIA
npoeoan” npepcrasnser cobon nposop,
nnuHon 50 M gns gnanazoHos 10, 15, 20
MeTpoB 1 anvHon 100 M ans auanasoHa
40 meTpoB

Peaynbrarel pacHeroB ypoBHEN Hanpsi-
XEHHOCTW NONA NOKA3bLIBAIOT, HTO NPaKTu-
4eCKU Aj18 BCeX TUNOB aHTeHH Habniona-
€TCs NPEeBblLLEHVE NpenensHo AonycTy-
moro yposHs ([N4Y) KB puanasoxa 10 B/m
[2]. Mpesbiwenne MAOY Habniopaercs Ha
pacctoaHuax 80 10 M OT TOHMKM NOOKNIO-
HEeHUS NMUTAHWS aHTeHHbl Npu BbICOTE
MeXly MNOCKOCTBIO aHTEHHbl U NAOCKO-
CTBKO TOHKU HAbnopaeHus 4 MeTpa, 3a uc-
KNIO4EHNEM aHTEHHDb! “ANvHHBLIR NposoR”,
roe NAY npesbilwaeTca 8A0NAL NPOBOLA NO
BCEeW ero gnvHe.

fl1o0 pe3aynbraram pacHeToB YypOBHEWR
HaNpAXeHHOCTU MNONs, 8 COOTBETCTBUK
¢ [2], nocTtpoeHbl auarpammbl caHuTap-
HbiX 30H Ha BbLICOTE NoAaBeca AHTEHH
(puc. 1 — 6). Ha pucyHkax no pagwycy
yKazaHO paccrosHue B MeTpax. Ana aH-
TEHH rOPU3OHTaNLHON NONAPU3aLVK, U30-
6paxeHHbIX B NAOCKOCTU 30H OrpaHuye-
HUA B BUAOE XMPHBIX NPAMbIX IMHUNA, BUAHA
asvMyTanbHas 3aBUCMMOCTDL rpaHul] 30H,
KOTOpas 8 obuweMm Cny4ae NoBTOPNET Kap-
TUHY pacnpeneneHns Toka NO aHTEHHaM
(puc.1, 2, puc. 4—6). ina aHTeHHbl Bep-
TUKANbLHON nonapusauun  (“I'payHg
nanH”) He Habniopaerca aszumyTanbHOWM

Puc.6. "‘BuHgom™
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3aBNCUMOCTWU — 30Ha NpeacTasnaeT Co-
6o kpyr (puc. 3). N3 pucyHkos BMAOHO,
HTO rpaHuLLbl 30H OrpPaHUHEHNs 3aCTPOUKN
Ha BbICOTE NOJBEeca aHTeHH He pacnpoCT-
pansioTcs Gonee yem Ha 10 MeTpos or
no6ON TOHKN @HTEHHbI.

Ans HopManuaauun 3NeKTPoOMarHuT-
HOM oBCcTaHoBKM HeOoBxoamMMo npegbs-
BUTHL psg, TpeboBaHuin K aHTeHHaM nobu-
Tennckmx pagvocradHumn KB pwanasona
{B OCHOBHOM MO UX PasMeLLeHunio).

AHanNW3 peaynkratos OUEHKW SNEeKTPO-
MarHuTHOM 0BCTAaHOBKM B MECTax pa3me-
LWEHUA aHTEeHH NbUTEenbCKUX pagwno-
craHumi, paborawmx B NONOCEe HacTor
3...30 MI', N03BONMAN COBMECTHO CO Cne-
LManucTaMmm Hay4HO-UCCnenoBarenbLCKo-
ro UHCTUTYTa MeguuuHsl Tpyna PAMH
n depepanwHoro ueHrpa loccananua-
Hapg3opa MwuHagpasa Poccvn pa3spabo-
Tart “BpeMeHHble MEeTOOUHEeCKUE pPeKo-
MEHOALWKM N0 OPraHN3aumMm KOHTPONS 3a
paanonoburensckumun  ctaHuuamu KB
awana3soHa’, rae ¥ nanoxerol Tpebosa-
HWS K PA3MELLIEHWNIO aHTEHH.

BpeMEeHHbIE METOONHECKME PEKOMEH-
naumn yteepxaeHs 3amecrurenem Mas-
Horo focypapcrBeHHOro CaHuTapHoro
Bpa4da Poccuiickoin depepaunn v paso-
Cchavbl B UMCH.

Hwxe npueegeHb! BLOEPXKU U3 3Tux
pekomMeHgauuin, NPeacTaBnaioLmne HTe-
pec ass pagvonwburenein.

Ocobo crnegyer nNog4epkHyTb, HTO
B Cny4ae HeBbiNONHEHUs pekOMeHAauuin
NoO pa3MeLLeHud aHTEeHH (Hanpumep,
NPy  yCTAHOBKE aHTEHH MEXy A0oMamu)
Bnageney pagnocraHuuu 06s3aH paspa-
Horarb ¥ cOrnacoBatb CaHUTapPHbIA Nac-
nopT PaguoCTaHLM B NMONHOM COOTBET-
CTBUM C TPeBOBaHUAMMN YNOMSAHYTLIX Ca-
HUTAPHBLIX HOPM U NPaBwA.

ABTOpbI CTaTbM HAQEKOTCH, HTO U3NOo-
»eHHaa uHGOPMaLUUA OKaXETCH nones-
HO MHOrOYMCNEHHOW nnesge KOpPOTKO-
BONHOBUKOB, K KOTOPOIA OHWU OTHOCATCH
C yBaxeHueMm, Npu COCTaBNeHnn n corna-
COBaHWWN CAHUTAPHLIX NACNOPTOB PAaaMO-
NMoBUTENLCKON KOPOTKOBONHOBOM Paano-
CTaHuumn ¢ opraHamm loccaHannpHanso-
pa. ABTOPbI TAKKE MONAratoT, 4TO BbICO-
KWiA HTENNEeKTyanbHbIN YPOBEHb ¥ rpax-
DAHCKas CO3HATENbHOCTL KOPOTKOBONHO-
BUWKOB NO3BONST MM KOPPEKTHO NPOBECTU
3Ty Npouenypy W He AanyT NPOSBUTLCH
HEeraTMBHOW peakuum Ha opraHbl foccaH-
3anugHan3opa, Tak Kak POCCUIACKWIA Ha-
poa, CTPOUT AEMOKPATUHECKOE NPaBOBOE
rocyfnapcreo, B KOTOPOM AOMKHbLI CO6NI0-
NarLCH npasa u 0bsA3aHHOCTY BCEX rpax-
naH 6e3 NCKNoHeHnn.
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Boiaepxku 3 BpemMeHHbIX MeTOAW-
YeckUX pexoMeHpauun Nnpu opraHusa-
UMM KOHTPONA PannuonmbuTEenbCKUX
craHumin

1. Papuonwoburenockme paguocrax-
umy, paborallme 8 KOPOTKOBONHOBOM
avana3soxe vactot (3—30 M) v panvo-
cTaHyuu, paborawoume 8 “rpaxaaHcKoOM”
AmanasoHe sactor (26,5—27,5 Miu) (PPC
n Pr), sensiorcs obvektammn rocynapcT-
BEHHOI0 CaHWUTAPHO-3NMOEMWNONOIMHEC-
KOro Hag30pa B COOTBETCTBUM C Tpebosa-
HUAMW CAHWUTapPHbLIX NPAaBun U HOPM “3ne-
KTPOMarHUTHbIE U3ly4eHWs Paamo4acToT-
HOro pgmuanaacHa (3MWU PY)" CanluH
2.2.4/2.1.8.055-96.

2. Nop Hap3op foccaHanuacnyx6oi
[0MKHBL! ObiTh B3ATH PPC n PI, umeto-
wme NoasoaANMYIO K aHTEHHE Makcumanb-
HYIO MOLLHOCTb, NPEBLILLIAIOWYIO 3Haqe-
HUA, yka3anHbie 8 n. 6.2. CaullvH
2.2.4/2.1.8.055-96 (mowHoCcTL Gonee
20 BT npu koadgduUmueHTe HanpaBNeHHO-
ro peincTena aHTeHHbl bonee 5).

3. Mpwn cornacosaHnu pasmeLleHns
PPC v PIA, npuHagnexawmx ¢usuyec-
KUM NMUAM YU UMEIOLLMX NOABOLUMYIO
K aHTeHHe MOLWHOCTL 20—200 BT, fOMKHO
6biTb 0b6ecnedeHO OTCYTCTBME pocTyna
nogen B 30HY yCTaHOBKUW aHTEHHb! Ha pac-
croaHne He meHee 10 M ot niubon ee Tou-
k. Mpy yCTaHOBKE Ha KPbILLIE 30aHWUA aH-
TEHHA O0NXHA BbliTb CMOHTUpOBaHa Ha
BbICOTE HE MeHee 1,5 M Hag Kpblleiln Npu
obecrnedyeHnn paccrosHus o1 nbon ee
TOYKW [0 COCEOHNX CTDOEHUM HE MEHee
10 m ana mo6oro TMNa aHTeHHbL! U NINGOro
HanpaBieHns ee uanyyeHus. B 3Tom cny-
4ae pacuqera CaHWUTaPHO-3aLLUMTHON 30HbI
W 30HbI OrpaHUHEHUS 3aCTPOMKU HE Tpe-
B6yercs.

4. KOHTPO/AL HANPSXEHHOCTU 3NEeKT-
pydeckoro nons npu esoge PPC w Pry
8 3KCNAYyaTaLuuio ¥ NOCNEAYIOLLEM HAaN30-
pe 3a ee paboToit MOXET NPOM3BOANTLCA
no yCMOTPEHWMKD CNEeunanucros LEHTpa
foccananuaHapaopa.

5. B ncknmouvrenbHbIX Cy4anx, Koraa
pasmelieHme aHTeHHbl ¢ cobniopeHuem
npyBefeHHbIX Bbilie TpebosaHUA HEBO3-
MOXHO, NPU pPelleHun Bonpoca O corna-
cosaHum paamelueHust PPC v Pl uHcTpy-
MEHTaNbHbIM KOHTPONb MHTEHCUBHOCTU
(N0 3NEeKTPUHECKoit cocTaBnawen no
CanlnH 2.2.4/2.1.8.055-96 ) anekTpo-
MarHUTHOrO N3Ny4eHnsl PainoHacTOTHOIO
auanasorHa (3MU PY) npw pabote pagmo-
nepenarymka aensieTcs 06a3arenbHbIM.

6. B caHuTapHbit nacnopT Nepenaw-
Wero paguoTrexHuHeckoro obvekta
(MPTO) B 31OM Cnyuyae He tpebyerca
BKIOHATL AMarpamMmbl HanpaBNeHHOCTU
aHTeHHbl U Marepuankb! pacyera pacnpe-
peneHust uHteHcnsHocTn 3MU PY Ha npu-
NerarLein Teppuropun, a Takke pesynb-
Tarbi U3MEPEHUR UHTEHCUBHOCTU 3MU
PY, ecnm TakoBble He NPOU3BOaNINCE.

7. MNpw cornacosaHun pasmeleHus
PPC u Pr[], npuHapnexawmx opuauyec-
KWUM NIULLAM, KOHTPOJIEHBIE M3MEPEHUA UH-
TEHCUBHOCTW 3NEKTPOMArHUTHOIO W3ny-
HeHUs PaguoNacToOTHOrO AvanasoHa oba-
3arefibHbl U NPOTOKON U3MEPEeHUA Npu-
KNaabiBAETCR K CaHWTapHOMY nacrnopTy
NPTO.

8. Mpn cornacoBaHvn pasMeweHns
konnekTusHoi PPC n P ¢ nopsogumon
K aHTeHHe MowHocteio 200—1000 Br

»

DOMXHO ObiTb o6ecneyeHo OTCYTCTBUE
[OCTYNa nogen U OTCyTCTBUE COCeOHWUX
CTPOEHWiA Ha PacCTORHUU HE MeHee 25 M
o1 MoBOo TOHKKM aHTEeHHb! 418 Moboro Tn-
na aHTeHHbl 1 Mboro HanpaeneHns ee
nanyyeHus. MNpn ycraHoBke Ha Kpbiue
30aHUA aHTEHHA A0/kHA BbiTh CMOHTUPO-
BaHa Ha BLICOTE HE MeHee 5 M Hap Kpbl-
wen npn obecnedeHnn paccrosHus 00
CoCepqHVX CTPOEHW He meHee 25 M.
B 3aroM cny4ae pac4eToB CaHUTapHO-3a-
U{MTHOM 30HBLI M 30HbI OrpaHUHeHns 3acT-
ponkn He Tpebyercs. MHCTpyMeHTanbHbIA
KOHTPONb MHTEeHcuBHoCcTM 3MU PY npm
pabore pagumonepenarinka ABNAETCH
obnizarencHbiM. B caHutapHbii nacnopr
APTO B arom cny4ae He TpebyeTca Bknio-
4aTb AUarpamMmbl HANPaBNEHHOCTU aHTEH-
Hbl W Marepuwanbl pacdera pacnpenene-
HUA MHTEHCUBHOCTU 3NEKTPOMAarHUTHOroO
U3Ny4eHUs pagnoHacToTHOIO AuanasoHa
{(3MM PY) Ha npuneraioLLein TeppuTopun.

9. OpraHnaaums KOHTPONA ypPOBHER
HanNPAXeHHOCTU Nons BO3naraerca Ha
snagensua NPTO

10. MNpu camMoCTOATENHLHOM WM3roTOB-
NeHUn paauonepenarynka ero TeEXHuHec-
KMe napamerpbl, BHOCMMbIE B CaHwuTap-
HbiA NacnopPT, A0MKHB BbITb NOATBEPXAE-
Hbi opraHamu fMaerocces3eHan3opa Poc-
CUKM Unu APYrMu yNonHOMOYEHHbIMU Op-
raHamm.

11. Npn npebbisaHmn 8 30HE pacno-
noxeHua antenH PPC v PIA nuy, npodec-
CMOHANBHO HE CBR3a@HHbLIX C BO3AENCTBU-
em 3MU PH, nepepatimk gonxeH Obitb
BbIKSIOHEH.

12. Hactoawme BpPeMEHHbIE METOaMn-
Heckue PEKOMEHAAUMN AONONHSAIOT Tpe-
GosaHma n. 6.2 CanluH 2.2.4/2.1.8.055-
96 B 4aCTW, KacarWenca noburenbCckmx
KOPOTKOBOSHOBbLIX PAAMOCTaHUWIA auana-
30Ha 3—30 My n paguocTaHuwii, pabo-
TALWMX B “rpaxaaHcKOM” auana3oHe Ja-
cToT (26,5—27,5 Mly), v pencreyioT oo
BHECEHUS COOTBETCTBYIOLMX M3MEHEHWUNA
B CanlnH 2.2.4/2.1.8.055-96 npm ux kop-
PEeKTNPOBKE. B

e
COPEBHOBAHNA ...

Oxowvanwe. Havano cm. nac. 63

em—

UR4KWR 40 180
UT3MWwW 50 180
UR4PWL 36 168
RK3WWD 39 157
RKI9FXM 31 153
RK3XWR 24 142

NnauBuayanbible PaanocTaHumMm

UTSEFV 45 185
Ha6nioparenu

vuJ-1 22 58
RA4A-302 12 36
R3W-18 15 35
R3wW-44 13 33
R3D-108 11 33
R3W-14 8 24
R3D-110 7 19
R3W-15 3 7

OTuer aas koHTpons — UU2JWA

Bce y4aCTHUKN 3TUX COPEeBHOBaHWA
NOSNY4AT KOHTECT-AUNNOMbl Penakuvmn
XypHana “Panuo”.




TVI ®DUJIbTPbl — PACYHET

bopuc CTEITAHOB (RU3AX)

fMpo6nema nomex npuemMy TeneBH3IHUOHHbIX NPOrpPaMM aKTyasnbHa
Ans mHOrux nioburenbcknx ¥ Cu-Bu paguocraHynn. B page cnyyaes
noMexH MOXMHO YCTPaHWTb BBEAEeHMeM B aHNTeHHO-(PugepHbid TpaKkT
pagmnocTaHyummn punsTpa HUXXHKX 4acToT. B 3T0M cTarbe paccKka3siBa-
eTCH, KaK pacCYMTarb TAKOM ¢nnu_:p.

ECTb HECKOMNBKO NPUHNH, U3-33 KOTOPbIX
npu pabore mobutensckux n Cn-6mn pagmo-
CTaHUMIA BO3HUKAIOT NOMEXU NPUEMY Tene-
BU3NOHHLIX Nporpamm (TVI — TeleVision
Interference). MNpexae 4em NpuHUMaThL Ka-
kue-nmbo Mepbl NO X YCTPAHEHWIO, UENeCo-
06pa3sHo BbIACHUTL, HEM OHM OBYCNOBNEHDI.
MoapobHO nepeonpuyyHLI NOABNEHUS MO~
MeX OT MOBUTENBCKOW PAAMOCTaHUVA U an-
ropyuT™ VX ONpeaeneHna NpueeaeHsl 8 [1].

Ecnu cama paguocTtaHuvs He co3gaer
nomex Npy pabore Ha 3KBUBANEHT aHTEH-
Hbl, TO OHW NPOHWUKAIOT B NPUEMHOE YCT-
POMCTBO CKOpee BCEro He No CeTH, a 4e-
pe3 adup. B 3TOM Ccnydae onHa U3 BO3-
MOXHBIX NPUHUH UX MOSBAEHWUA: NOBbI-
LLEHHbIA YypOBEHb MNOBOHHLIX U3NyYeHWIA
B BbIXOHOM CUrHane nepenarymka.

CnexTp BbIXOgHOro curHana moboro
nepenaruvka CoOaepPXuT Hapsiay C nonea-
HbIM N3NY4EeHWEM ero rapMOHUHECKUE CO-
CTasnaloume (HETHLIE Y HEHETHBIE FaPMO-
HUKW). NPy 3TOM, HAaNpUMEp, BTOpasn rap-
MOHVKA NepepaTtivka, paboralowero Ha
moburenbckom guanasoHe 10 MeTpos unu
Ha Cn-bu ananasone, nonapaeT 8 CNexkTp
curHana 1-ro TENEeBU3WMOHHOIO KaHana.
Ecnu ypoBeHb BTOpoi rapMoHuKK y nepe-
[aryuKa BbiCOkuM, TO TVI HA 3TOM KaHane
HeusbexHbl. Pazymeercs, noOMexm MoryT
CO34aBaTb rapMOHUHECKUe COCTaBNal-
wme n Gonee BbICOKUX NOPAAKoB. Bonee
TOrO, NPYU UCMNONB30BAHUN CAMOLENBHBLIX
TPaHCUBEPOB HENb3sl NONHOCTLIO WCKIO-
HaTb ¥ NOMEXYN N3-3a HerapMOHUHECKUX
COCTaBAAIOUIMX, KOTOPLIE B 06LLEM Cnyyae
TaKke MOryT NPUCYTCTBOBATL B CMEKTpe
BbLIXOOHOIO CUrHana Nepenarinka

Ocnabuitb NOGO4HBIE M3NYyYEeHNA nepe-
parumka (rapMOHUHECKWE WU HEerapMOHU-
YECKUE) N YCTPAHUTb TEM CaMbIM MNOMEXU
NpYeMy TeneBuanOHHbIX NPOrPamMM MOX-
HO BBEOEHWEeM B aHTeHHO-dnaepPHbLIn
TPaKT paguocTaHUuum GUNETpa HWKHUX 4a-
cror (PHY). Heobxoaumo cpaly noaHepk-
HyTb, 4TO0 PHY pewwur 3Ty 3aaaqy TONLKO
B TOM cnyuae, korna pvaep Haanexamm
obpa3om cornacosaH ¢ aHreHHoi n KCB
B HEM He npesbiwaer 1,5.

Brod Bexod

L1
oxod

Cambiia NpocTOin B Marotosnexdun TVI
&dUNLTp — 0gHO3BEHHLIM [M-06pa3sHbIii
DHY (pmuc. 1,a). ins ero pacyera Heob-
XOOMMO 3anaTh BONHOBOE CONPOTUBAE-
Hme pwaepHoro Tpakta R (06biHO 50 nnn
75 OM) 1 Tak Ha3bIBaEMYIO HacTOTy Cpesa
F., Ha KOTOpOW CUrHan, NpoliealLni ye-
pe3 éunerp, 6yper ocnabned Ha 3 pb.
3Ty 4acToTy O/ MMHUMW3AUWM NOTEPD,
BHOCUMbBIX (GUNLTPOM HA MaKCHUMAaNbLHON
paboyeinr yactore nepeparinka Fae,
0bbilHO BbibupaoT F=1,2F.. [2]. 3ne-
MeHTb! ¢unsTpa paccuvTLiBaloT No ¢op-
Mynam:

-_R .

L nF. °*
6
Ci=c2=-10"

- 2nF.R

Conpotvenenve 8 31y GOpMynbl HAZO0
NORCTABAATL B OMAX, 2 HacTOTy — B MEra-
repuax. MNpu 3TOM €MKOCTL KOHAeHCaTo-
pos nony4utca B nukodapasax, a UHAyK-
TUBHOCTb KATYLWWKW — B MUKPOreHpw.
Ana ¢punbrpa ¢ yacToroi cpe3sa 35,6 My
{MakcumaneHas pabouan yacrora
29,7 Mlu) » BONHOBbLIM CONPOTUBIEHNEM
¢dwvnepa 50 Om nonyyaem L1=0,45 mxlH,
C1=C2=90 nd.

Henocrarok M-06pa3Horo dHY - oTHO-
CUTENbHO HEBLICOKOE ocnabneHue curHa-
na Ha wacrtorax, 6nm3kmx Kk HacToTe cpesa
(B ¥acTHOCTW, BTOPOI rapMOHWMKU CUrHa-
na). 3aMeTHO nyuline pesynsTaThl MOXHO
MOAY4MTb C TaK Ha3blBaeMbiM [N-06pasHbiM
@HY Tuna m (pue. 1, 6). NapannensbHbin
KOHTYp L2C5 3toro sapuarTta OHY moxet
6biTb HACTPOEH HA KOHKPETHYIO 4acToTy,
Ha KOTOpOoW OH OBecneuvBaeT 3HaYUTENb-
HOe ocnabneHue NPoxoaaLero curHana

Pacuer M-obpasvoro ®HY TMna m
NPOBOAAT B ABa 3rana. CHayana paccyun
TRBAIOT OOblMHLINA [-06pa3Hblin OHY (cm.
Bbile), a 3aTem onpeaensioT napameTp m
no ¢opmyne

m= 1_(FI:;)2‘

fxod Beixad

L
Boixod

T
1

Puc. 1

LI 1
Icz c3

1_04

5)

1€ Fuex — HacToTa pexexkuvm (Maxkcu-
ManbLHOrO ocnabnenus curHana). B Halem
cnyyae ee uenecoobpasHo BbibpaTb pas-
HOW YNBOEHHOW cpepHeid uacrote Hanbo-
nee NCnob3yemoro y4acTka NiobuTenscko-
ro guanasona 28 Ml — 28,6 M. Pasyme-
ercs, ans GunbTpa, NPenHa3HaueHHoro AN1A
MCNONbL30BaHus ¢ Cu-bu pagvoctaHuven,
€ee Haao BbOPaTh paBHOM YABOEHHOW Cpea-
Hew qactore Cn-bu ananasona.

Danee paccunTbiBalOT
dunsTpa no popmynam:

3NEeMEHTDLI

L2=mL1;
CS=C4—r2nC1;
c5=1=—mC1

~ 2m

Ana HacTOTbl MAaKCUManNbLHOroO NOQAaB-
nenns Fpo,=57.2 MMy (dunstp ons nobu-
TENBCKOW  PaauocTaHLMn)  Nony4aem
L2=0,35 mxliH, C3=C4=70 nd, C5=22 nd.

Xop, AHX obbiuHoro M-o6pasvoro GHY
npyeeaeH Ha pmc. 2,a u [N-o06pasHoro
®HY Tuna m - Ha pue. 2,6. Bunho, uro

K

2) I

5)

|
|
| I
|
]

F 5 a
Puc. 2 ¢ Toew

y dunierpa Tuna m 6onee cnaboe No cpae-
HEHWMIO C 06bHBLIM [1-06pa3HbiM OHY no-
N3BNEHWe CUrHana Ha 4acToTax, nexarmx
BbILLE HaCTOTH pexekuvu. B Tex cny4asx,
xorpa Tpebyerca agpdexTuBHOE Nogasne-
HMEe NOOOHYHBIX WU3NYYEHWA nepenaTyuka
BO BCEM NONOCE HaCTOT TENeBU3NOHHOIO
BewaHus, LuenecoobpasHo w3roToBUTb
ABYX3BEHHBLIA GUNLTP, 06beAUHUB B HEM
06a sapmanTa PHY — 0BbluHbIA ¥ TUNZ M

Ha pwue. 1,B noxasaH 1akol sapuaHT
TVI dwnbrpa, obveouHalowmMin asa pac-
cumTaHHbix seitue GHY. KonneHcaropbi C2
1 C3 MOXHO, ECTECTBEHHO, 3aMEHUTL Of-
HUM KOHAEHCATOPOM COOTBETCTBYIOWEN
€MKOCTH, OTHECS €ro K NinboMy 13 3BeHb
eB dunbrpa. Xog AYX gBYX3BEHHOro
dunbrpa NokasaH Ha pUc. 2,B.

JNINTEPATYPA
1. Kypussmin K0. Ecin ectb TVI Pa
ono, 1987, Ne 2, c. 20—22

2. Koxawmncxwid [, HacTOTHBIE 3NeKTpu-
vyeckme GunbTpul. — M.: [ocaneprovzpar, 1959
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NEPECTPAUBAEMbIN ®HY
B 4YM TPAHCUBEPE

Hrops HEYAEB (UA3WIA)

Paguomo6urenu 3HaAIOT, KaK TPyQHO NPpUHUMaTL cnabsie curnans:
KoppecnoHaeHTa Ha ¢poHe wymos YM Tpancusepa. Heckonbko yny«4-
WHATH NPpUEeM MOXHO, eCny BBeCTu B TpaHcusep OHY.

lymst npu npuweme HYM  curHanos
YMEHBLLIAKOTCH TONBKO NPV MPEeBbilLeHn
CUIHaNoOM KOPPEeCNOHAEHTa OnpeneneHHo-
ro nopora. JnNs CHWKEHUS vX YPOBHS NPy
npyveme Cnabbix CUrHANOB MOXHO npume-
HUTbL GUNLTP HU3KUX vacTor (PHY) ¢ HacTo-
Toh cpesa 2...3 k. OpHako npy npueme
MOLLIHbIX CUrHanos 310t Xe PHY 3ameTHo
yXyALWaEeT Ka4ecTBO, Tak Kak “obpe3aer” sbi-
COKME HacTOTbL! M AenaeT 3ByK “ByOHALLMM".
YcraHoeka OHY € py4HOW perynmposkoi
(perynaTop Tembpa) HeyaobHa, Tak Kak Ha
nepeaHeil NnaHeny TpaxHcvieepa Her ceobon:-
HOro MEeCTa, Aa ¥ NOCTOSHHO NOMb30BATLCH
TaKUM PErynsTOpoM yTOMUTENBHO.

BbixOQOM 13 3TON CuTyauum MOXeT
6biTb NPUMEHEHWE NEepecT panBaeMoro
PHY, nonoca nponyckaHua KOTOPOro a.-
TOMaTUHECKN MameHsnack 6bi B COOTBET-
CTBMK C YPOBHEM NPUHUMAEMOr0 CUrHa-
na: Yem MOLLHEE CUrHan, TEM LLIYpe Nono-
ca. ITO NO3BONUT YAYHLWWTL NPUEM cna-
6biX CUrHANOB U, B TO Xe BPEMA, HE yXya-
WHUTE NpUYEM MOLLHBIX. YNPaBnaowmm
CUrHanoMm 15 TaKOro NepecTpansaemoro
OHY Moxer 6biTh NOCTOAHHOE HANPAXe-
HUe c ebixopa AM gerektopa, CUCTEMBI
APY unu uenm vmHamKaumum ypoBHS NpyuHA-
MaemMoro curHana (S-metp).

Cxema dmnbrpa noxasaHa Ha puc. 1.
OH cobpaH Ha ABYX NONEeBbIX TPAH3UCTO-
pax, oaMH 13 HuX — VT1 — BbINONHAET
GYHKLMM NePEMEHHOI0 Pe3ncTopa c ane-
KTPOHHOW PEerynupoBKO#, @ Ha BTOPOM
(VT2) cobpaH MCTOKOBbLIA NOBTOPUTEND.
DunbTP BKNIOHAIOT B paspbiB Leny, nay-
LM OT NOABUXHOIO KOHTaKTa perynsropa
rpoMKOCTY KO Bxogy Y34.

RC-uenb, cocroawas us peauctopa R3,
CONPOTUBNEHUA KaHana Nonesoro TpaHan-
cropa VT1 v konaeHcatopa C4, npepcras-
nser coboit opHo3BeHHbi PHY. Meunan
CONPOTUBNEHWE KaHana TpaHaucTtopa V11,
MOXHO BapbUPOBATL HaCTOTY Cpe3a Gwib-
Tpa. A 310 CONPOTUBNEHWE 3aBUCUT OT 3a-
MMPAIoWEro HaNPSXKEHUS 3aTBOP-UCTOK.
Konpexcarop C3 yMmeHblUaeT HeHENHbIE
MCKAXEHUS, KOTOPbIE MOTYT BO3HUKHYTH
M3-3a MOAYNALMKN CONPOTUBAEHWS KaHana
TpaH3ucropa obpabarbiBaeMbiM CUrHa-
nom. Peanctop R3 orpannumsaeTt npenesnbl
M3MEHEHNR 4acTOTbl cpe3a PHY.

Ry 1005 R6° 200K
L7 JJmx
56

{1
q1MK

RiZM

K3 200k 274 UATAT]

Bxod

Ynpabrenve
Puc. 1

Ha pmc. 2 nokasaHb aMNAnTYAHO-4ac-
TOTHBIE XapaKTepPUCTUKU YCTPOMCTBA NpU
pasHbiX 3HAYEHWAX HanpPs>XeHWs 3aTBop-
ucrok. Mpy HanpspkeHun mexnbwe 0.5 B
BEPXHAA rpaHyua Nonochbl NPOMYCKaHWs
DHY npesbiwaer 10 ky v ¢ynbTp HE BAn-
fI€T HA NONOCY NpONYCKAHWS HW3KO4ac-
TOTHOrO Tpakra (puc. 3)

Ynpasnswowuin  CUrdan  p[onxked
6biTb NONOXUTENLHON NOAAPHOCTU.
Ecnu Mcnonb3osarb NOCTOSHHYIO CO-
CTaBNAIOLWLYI0 BbIXOOHOTO CurHana AM
faerekTopa, TO B Leny ynpasneHns ycT-
PONCTBOM Haao ycTaHoBUTL PHY € va-
CTOTOM HECKONLKO repu. Apanraumio
YCTPO#MACTBA K KOHKPETHLIM YPOBHAM
curHana oCyLecTBNsIoT NOACTPOeY-
HbIM PE3NCTOPOM R4.

Peauctop R4 — CN3-19a, ocrank-
Hole — MNT, C2-33, P1-4, koHpeHcarop
C2 — cepwin K50, K52, K53. TpaHaucTopbl
MOXHO 3ameHnTb Ha KN3036. Ecnu Heob-
XOAVMO COENATh perynMpoBOYHYIO Xapak-
TepucTuky bonee nNasHoW, HaZo MUCMOoNb-
30Barb TPaH3UCTOPbI C 6onbLEn BeEnn-n-
HOW 3anuparowero HanpaxeHus
KN3038, KN303rI. Mpu atom peancrop RE
HeobX0aMMO NPYMEHUTL C CONPOTUBAE-
HUEM, B 2...3 pa3a MeHbLLIVM.
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B 3aBUCUMOCTM OT TOro, B KaKO# TpaH-
cusep GymeT YyCTaHOBNEHO YCTPOMRCTBO,
anemeHTbl R1, C1, C5 MoryT 6biTb ucknio-
yeHbl. Bece gerany paamewlaroT Ha nevar-
HOI Nnate n3 OgHOCTOPOHHEro $onbrn-
POBaHHOrO CTEKNOTEKCTONNUTA, 3CKU3 KO-
TOPOM NOKa3aH Ha pyc. 4.

Ycrponcreo 6biNn0  yCTaHOBNEHO B
TpaHcmeep Dragon SS-485. NMposogHuK,
wayuiMiA OT NOABUMKHOIOC KOHTaKTa peryns-
TOpa rpoOMKOCTM K peauctopy R130
(10 kOm), 6bin NepepesaH. Bxop, ycrpon-
CTBa NOAKNOHEH K NOSBWKHOMY KOHTaKTY,
a Bbixop, — k peauctopy R130. Peauctop
R2 nopxno4eH K TOuKe COEQUHEHUNA OU0-
na DS u noacTpoeuHoro pesucropa RV1
(50 KOm). NuTanye NOPAHO C BLIBOAA M-
TaHus MMKpocxembl Y34 IC3
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Puc. 4

Peaucropom R4 yCcTaHaBNMBAIOT Ha-
HaNbHOE 3anupalrowee HanpsXeHwe Ha
TpaHaucTope VT 1. Coenarb 3T0 MOXHO Ha
chyx. HaxopaT Takoe nonoxeHue AsuxKa
R4, npu KOTOPOM BO BPEMS Npuema cna-
6bix curHanos (0...1 Gann no S-merpy)
6b110 6bl 3AMETHO CHUXEHWE BLICOKOHAC-
TOTHbLIX WYMOB, a npu npueme bonee
MOLWHBIX cUrHanoB noaoca PHY pacwwm-
panack. Ytobbl ator addexT 6uin Gonee
3aMeTeH, Hago Ha BPEMSI HACTPOWKK yCTa-
HOBUTL napannensHo konpeHcaropy C3
ewe 0anH eMKocTbio 0,22 mkd.

TL

—

HOBOCTHU
3 PA3HbIX CTPAH

e

- B Hauane mas 8 Kuese npolina KOH-
depeHums “Paguoniobutens'2000”,
B paboTe KOTOPOW MPWHANM ysactue
npeacrasuteny furn pagyoniobure-
nen Ykpawdo! (NPY), LentpanbHOro
CNOPTUBHO-TEXHUHECKOIO Paguokiy-
6a crpaHb, Psaa MUHUCTEPCTB (CBR3W,
060poHbI, 0b6paszoBaHvs), Akagemum
Hayk ¥ HekoTopbix GupM. Tema koHbe-
peHuun — passutue paguonoburens-
crea Ha YkpauHe v ynyylieHue ¢ 310
uenbio B3aumopeicTems NIPY ¢ rocy-
NAapCTBEHHbIMU OpraHaMm 1 Bcemm 3a-
VNHTEPECOBAHHBLIMM OPraHM3aLVaMAA.
INFO UYSXE.

« C 26 wions no 2 aBrycTa c. I. B Jlurse
NPoOMAET TPAAMUVOHHbBIN JIETHWA CNET,
IS y4acTva B KOTOPOM NpurnaliaioT-
ca  papgwoniobutenn BCex CTpaH
Ha caiite <htip://www.qgsl.net/lrmd,
hamfest2000.htm> MOXHO NO3HAKO
MUTLCH C nporpammon cnera. [o-
npobHee O Nopsake y4acTwa B cnere
MOXHO y3Hatb y LY1DL {(Antanas, Ten.
+370 2 709029, E-mail Irmd@qgsl.net )
n y LY2LK (Alvydas, Ten.
+370 5 445988, +370 5 430712,
+370 287 30753 — mobunbHbi, E-mail
ly2lk@takas.It ). - INFO LY1DL




NOXOAOHAHA AHTEHHA

Hrops FPUIOPOB (RK3ZK)

OTnpasnafsce Ha 4avy wnu B TYPUCTHYECKHH noxoA, paguomobu-
Tenun Hepenko 6epyr ¢ coboisi u TpaHcusep — o6bivHO QRP. Mpu 3TOM,
ecTecTBeHHO, BO3HMKaeT Bonpoc o6 aHreHHOM ycTpo#cree. OHO
AOIMKHO 6bITb [OCTATOYHO 3P DEeKTUBHBIM U B TO Xe BpeMS N1erKo pa3s-
BOpPaYNBaTLCH MW HACTPAUBATHLCH B MONEBLIX WU NPUBINIKEHHbIX
K Hum ycnosusx. CBO# BapuaHT pelueHus 3Tod 3agayn npepnaraer

aBTOP 3TOH CTaTbH.

B 6onbwuHCTBE Cny€Haes Manown
MOWHOCTLD paboTalT Ha awanaizoHax
14—28 MINy. UMeHHO Ha 3TUX AUanaso-
Hax uHTepecHa pabora ceisac — B rog
MaKCUMyMa CONHEYHOW aKTUBHOCTMW.
MHOroamManasoHHas aHTeHHa, NoKalaH-
Has HAa pMc. 1, MMeeT MakCUManbLHYK
anvdy 11,4 M, 4TO cooTseTcreyer
(c yseToMm xoadduumeHTa ykopoHeHuUs
0,95) phuHe BONHBI A Ons guanasoda
24 MIy. OHa varorosneHa n3 MegHoro
MHOrOXUNBHOrO0 NPOBOAA AUaMETPOM
1,5...2 MM. B onpegeneHHbiX ToHKax CO-
OTBETCTBYIOLUMX ONMHE A ANs Ananaso-
HOB 27 My, 28 My v A/2 pns ananaso-
HoB 14 MI, 18 My, 21 MrMy, kK nonoTHy
AHTEHHbI NMPUNAsHLl MOHTAXHWLE Nnene
ctkn. [Npu cmeHe pguana3oHa aHTeHHa
COOTBETCTBYIOLLUM NENecTKOM NOAKNIO-
4aeTCs K COrnacylowemy yCTPONCTBY.
Ob6pa3syiowmiics Npu 3TOM  M3NULLIEK
npoeoga kpenutcs 6enbeBoi Npuwen-
KOW K NONOTHY aHTEHHbI, Kak NOKa3aHo
Ha pmc. 2.

Cornacyowee ycrponcrso (pmuc. 3)
Takke pabotaer B NOnOcCE HACTOT
14...30 MI'u. OHO cobpadHo B kopnyce
paamepammn
80x60x60 MM, ua-
rOTOBNEHHOM U3
GONBrMpoBaHHONo
CTEKNOTEKCTONUTA
(pmc. 4). Coeavnun-
TenbHbIA  KOHTaK
X1, 3akpenneHHbii
Ha kopnyce, npen-
crasasier  coboi
BUHT M4 pnuHOR
30 mm. K Hemy no-
CpPEencTBOM nenecr-
Ka Y ravikm kpenut
CH NONOTHO aHTEeH-
Hbi. Donbra Ha kop-
nyce BOKPYr KOH-
Takrta X1 ypaneHa
B paguyce 15 mm

IUTepb B HUX-
Hel 4acTu kopnyca

114 m (2 M)

10,54 (27 M0Y)

| 101m (1% u 28 Hiu)

768m (18MY)

-

5.78m (21 MYy

Puc. 1 @

fpuwensa

Puc. 2

Anmenng

© 0 6 6

[BE
S

S
)

cnyxut gas obecnedeHns 3azemneHus
n NS KpenneHwss cornacylowero ycr-
pOCTBa HA NOBEPXHOCTU 3eMNUN. OH n3-
rOTOBAEH M3 NMPyTKa HepXasetloulei cra-
n guameTpom 5 mm v nnHon 200 Mm.
Katyuwixa L1 6eckapkacHas. OHa copep-
XUt 11 BUTKOB ronoro MenHoOro NpoBoaa
AMameTpoM 2 MM (XenarenbHo nocepe-
6peHHOro). AnuHa HamoTkn — 60 Mm,
pywamerp — 22 mm. OrBog coenad or
TpeTbLero BUTKA, CHUTasl OT “XONoAHOro”
KOHLA Karylwiku. B 3Tom cnysae nonyva-
ercs xOpolWee CornacosaHwe Kak

¢ 50-OMHbIM, TaK U 75-OMHbLIM KOAKCW-
anbHbIM kabenem. Katywka L2 — ogwH
BUTOK Nposoga N3B-2 1 mm.

Ceetopuog HL1 cnyxur wHgukaro-
POM HACTPOMKM KOHTYpa cornacylowero
yCTPOWCTBA B pe3oHaHc. Ero makcu-
ManbHOE CBeYeHWe COOTBETCTBYET Mak-
CUManbLHOR OTHAaqe MOWHOCTY B @HTEeH-
Hy. ApPKOCTb CBEYEHUS CBETOAMORA On-
pepenserca HoMuHanom peaucropa R1
M pacCTOsIHUEM KaTyLlKM CBsan L2 OTHO-
CUTENBLHO KaTylwkn L1.

K pazsemy XW2 noaknioHaoT rpaHcu-
sep (pmc. 5). Ecnn noysa necyaHas
1 MecTO paboThl pacnonoXxeHo saany ot
BOAOEMOB, TO K KOPNYyCY COrnacyowero
ycTpoucrea uenecoobpasHo Nnogkao-
YUTb HECKONBKO NPOTUBOBECOB. B 310iM
CUTyauun ecTb ele OJHO pelieHwe
(npaBna, HeckONbKO yMeHbLIaloLwee 13-
nyHaemyto MoWHOCTb). K pasbemy XWi
NOAKNI4HaDT OTPE30K KOAKCUaNbHOro
kabens, HarpyXeHHbi HA PE3NCTop, CO
NPpOTMBNEHWE KOTOPOro PaBHO ero Bon
HOBOMY conpoTusnenmtio. OH BbINOAHK
pone paguoTexHuHeckoin “semnmn”. Tak-
Xe cnegyer nocTynuTb UM NMpy NepBoHa-
4anbLHOW HACTPOWKE aHTEHHb!, HTOOR u3-
6exarb NossneHns Ha kopnyce paawvo-
craHuwum 6onblimx BY HanpsxeHuin, Ko
TOPbIE MOTYT BLIBECTY €€ U3 CTPOA

BksloumB TpaHcuBEp Ha nepepgadvy Ha
[uana3soHe, COOTBETCTBYIOLLEM NOAKNIO-
HEeHHOW aHTeHHe, KoHAeHcaTopom C
HaCTpPanBalOT aHTeHHYI0 CUCTeMy B pe-
30HAHC NO MakCUMYyMYy CBEHEHUS CBEeTO
avona

an BbiNONMHEeHW NONOTHa aHTeHHbI
1 Katylwek COrnacylouwero ycTpoucTsa
TOYHO NO ONMUCAHWUID HUKAKOW QONONHWU
TeNbLHOW NOACTPONKY JJIMHLI AHTEHHLI HE
Tpebyerca. BepxHui kpai aHTeHHbE Aon
XeH 6biTb NMOAHAT Ha BLICOTY HE MEeHee

4 M, 4TO BNOMHE PeanbHO Kak Ha [aqyHoM
I

y4acrke, TaK 1 B noxoge
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CBH3b

PAANO Ne 7, 2000

COPEBHOBAHMA
NONOXEHUE

06 O4HBIX OTKPLITEIX BCEPOCCHACKMX COPEBROBAHUAX N0
moBurensckon paamocsasn Ha KB “Benoe ozepo
2000” Ha npM3bl xypHana «Paamo=

Bpems NposeeHun pagmocensn GpUKCHPYETCA No
ee 3asepweHno. 3a NocreaHne 3 MHHYTH COpeBHOBA-
HWA HE MOXEeT 3acunTeiBaTLCR Bonee 10 paauocensei.
3anpelaerca nepeaays Bpemenn 8 3dup.

Paamrocenss HE 3ACHUTHIBAETCH y ofovx xoppe
CNOHOEHTOB, 8CW:

« HEBEPHO IMPHHAT NO3LIBHOA KOPPECTIOHAEHTE;

* HEBEPRO NPUHST KOHTPOIbHBIA HOMEP 0T KOppec:
NOHAEHTA;

- HEBEPHO NMEePefiBH WA MOBTOPHO HCNONLIOBAH
CBO# KOHTPONbHBIA HOMED,

« NPenbAYWAR CBA3L C 3TUM XE KOPPECTOHAeH-
TOM NPOBEAEHa PaHee CPOKa, YCTAHOBNEHHOro AnA
NOBTOPOS;

= PACXOXAEHUE BO BPEMEHH NPOBEAEHWA CBA3M
B OTHETAX YMACTHHKOB MPEBLICHNO OAHY MMHYTY.

MNpu paboTe 3a npeaenamM yCTaHOBAEHHOIO Ana-
a30Ha 4aCTOT KOMAHA3 HEPYILMTeNtHMUa fpeay-
NPexaaeTcn KOHTPONLHOR pagnocTaHuMen cynei-
CKOWH KOnneruu, a NP NOBTOPHOM HAPYLWEHHH — QUC-
xBaANUPUUNPYETCA.

7. TIOpPRAOK COCTABNEHWUN OTHETS .

Yepes 15 MHHYT 10Cne UCTEYEeHUA BPEMEHH D&
60TH B 3PMpe KANUTAHL KOMaHA 06A3aHE NPenocTa-
BHTb CYNEACKON KONNeruK O¥4eTH O NpoBeaeHHbIX pa-
auocsasax. Kaxabii OTHET A0/KeH COAEPXAaTL Cneay-
0LME NAHHBIE O NPOBEAEHHBIX PAANOCBA3AX

« apemn (MCK}).

» M03bLIBHON KOPPECNOHAEHTS;

* NPHUHATHIA KOKTPONBHEIA HOMEP,

* NepeasHHbI KOHTPONLHLIA HOMED.

Bpema CneayeT YKa3biBsTb mockosckoe (MCK).
Bpema npoBeneHWA PasMOCBR3N GUKCHMPYETCA No ee
OKOHYEHHIO

Bua oT4eTa M cnocob 3aNKUCH PARNOCEA3EH MOXET
ObiTb NPOM3BONLHLIMKM. JlonyckaeTcA $HOpME 3armcu
TUN& «CMELLEHHAR CTPOKae, & Takxe 3ameHa Byka cum-
aonamu. JIUCTH OTHETa HYMEPYIOTCA, U HA KaXKAOM M3
HWX YKE3bIBAETCH NO3LIBHON KOMaHAL. ECiM CBA3L He
33RBNARTCA YMACTHUKOM, TO €€ He CNeAyeT 33HOCHTbL
B OKOHYATEANbHLIA BAPHAHT OTHETA. YHSCTHHUKAM MOXET
ObiTh MPEeAOCTABNEHO ACNONHUTENLHOE BPEMA ANA
nposepkk COBCTBEHHOTO OTYETE NOCNE NPOBeAeHHA
KaXAOro Typa. K OTYETY NPHUASIAeTCA 3&MONHEHHBIA
0606WAWMIA NKCT, BLUIABAEMBIA CYAIEACKOH Konne-
rvei nepea HAYANOM COPeBHOBAHUA

8. Cyme#crao copeaHOBEHMNA.

MNocne OKOHYEHMA TYPE NPEACTaBUTENW KOMEHA
npv yuactun cyasi NONHOCTLIO ssoanT csoit orver
B NPEeAOCTABNEHHLI OPraHU3aTOPaMH XKOMILIOTED
MpH 3TOM ORWH U3 CYABH NONY4aeT YepHOBCH Bapu
8HT OTYETA Y OTBETCTBEHHOMO CeKPeTapR COpeBHOBA
HMP HENOCPEeACTAEHHO fepes Hadanom paborwl
W CRAeT ero cpasy Nocne ee okoH4aHKA. Cyauu 069-
3aHB CNEAUTEL 33 TeM, YTOGB 4EPHOBOA BAPMAHT OF
4YETa BCE BPEMA HAXOAMNCA B Creurantio BbiABneH-
Huix riomeiueHHnx. Bea palora ¢ oruerom nonxHa
NPOM3BOAMTLCA TONLKO B NPHCYTCTBWM CYABIA

NporpammHoe 0BecneyeHue COPeBHOBEHUA MOX
HO NepenNKcaTh C CaiTa COPeaHOBAHHIA, & TAKXE Nony
YHUTbL NO 3NEKTPOHHOI noure. [In 3T0ro HyXHC no-
CnaTb 3anpoc no aapecy rk3dzd@kolomna.ru

9. Harpaxaenue nobeaurened ¥ npnaepoa.

NobenrTenaMU COPeBHOBAHWA & KaXA0# U3 noa-
rpynn NPU3HAI0TCA KOMaHAL, Habpaswwe Hanbonb
wee KONM4ECTBO 3a4TeHHLIX paguocsnsein MNpu cos
NageHWH YUCNA 3ECYMTAHHBIX PAAUOCBA3EN Y paznus-
HbIX y48CTHHKOB (0n€€ BLICOKOS MECTO MpUCyxnaet
CR KOMSHAEM C MyMILER NOATBEPXAIEMOCTHIO. OHu
HBrPaXAANTCA QUIINOMBMH NEPBOA CTEneHW. Koma
Abl, 33HABLUKE BTOPOE-TPETHE MECTE, — AUNNOMAMH
BTOpOW M TPETLEH CTENEHHU COOTBETCTBEHHO. Harpax-

OKOHYaHNE.
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npenve noGeauTenei U NPU3IEpPOos B NOAFPYNNE Npous-
BOAMTCA B TOM Cnyv8e, €CNy B AaHHOW Noarpynne co-
PeBHYIOTCA He meHee Tpex komann. Coyupeaureny
M CNOHCOPLI COPEBHOBAHHIA HArPaXAAT yHACTHUKOB
NPH3aMH, O KOTOPLIX COLABAAETCA & AeHb CTKPLITMA
COPEBHOBAHMWIA.

MNpY3amK PEAAKUMK XYDHaNS «Paaunos Harpaxaa-
I0TCR KOM&HAN!, 3aHABLUME NEePaLIe MecYa B Noarpyn-
Nax MAALLLMX M CTEPLLMX LKCLHAKOB.

10. MarepuansHoe 06 cop >-
aavMiA.

Npoe3a U MMTEHKE KOMEH]L, — Y4SCTHHUKOB, & TAK-
XE OCHEUWEHWE WX PANUOCTAHLMAMK Funa P-108
(P-108M) ofecneunBaeT OpraHU3aUMA, HANPABMB-
LI8A KOMBHAY H8 COPeBHOBaHUA. OpraHWIaTopsbl Co-
pesHOBaHWA 06ecneyYnBsaT yYaCTHUKOB MECTaMH
ANA NPOXMBAHWMA B O3[40POBMTENLHOM nareps.
Dinn 6poHMpoBatnA Mect Heobxoaumo 3a ase Heae
K 00 HAYANE COPEAHOBAHUI COOBWMTL O HeobxXoaM-
MOM KOAWYECTBE MBCT. CTOMMOCTL TPOXUBEHHA
B narepe AN OAHOTO YYASCTHMKA COCTABAAET BO
cembaecnT pyGneit 3a BCe BpeMA COPEBHOBAHWA.
Mo WenaHWIo YYSCTHUKOB OpPraHW3aTopaMW Mpeno-
CTABNMOTCA CNPaBkK 06 YNNATE YCTAHOBAEHHOIO 06-
pa3ua. NuranMem yusCTHHKM He 06ecnevmsanTCR,
HO B MX PACTNOPAXEHWE BLAENNETCA nuiednox
C NAUTAMMW K NOCYAOHA.

aunJiomMbl

Aunnomu Bpanckoro paguwoxkny6a

“Mmennu BparHckux NapTH3an”. Qunnom swina-
10T 38 QSO ¢ 15 Pa3INUMYHEIMK PaQHOCTAHUMAMKH
Bpanckon obnactu. Orpanuyernin No naram npose
neHUA CcBR3eil HeT. Buas peboTu M AWANS30HH —
nmobuie. HabmonaTenaM gUNAOM BLAAT HA aHano
IFHUHBIX YCIOBUAX. 38ABXY COCTBRANIOT B BUAE BbilIK -
CKM M3 annNapaTHOrQ XypHana U 388ePRIOT B MECTHOR
PagUONIOBMTENLCKON OpPraHU3aLUKY MW Y ABYX KO-
POTKOBONHOBMKOB. 38ABKY M ONRATY AMNOMa
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(5 py6. NMOC CTOMMOCTL NEPECHINKK [AUNNOMa) H3N0
Hanpeanate RW3YB no aapecy 241035, bpanck, a6.
quy. 36, boxoHosy A. A

~1000 nev BpaKcky™. Ounnom ssaant 3a QSO
¢ 15-10 pPasnMyHLIMK PAgUoCTaHumamK I Bpaxcka.
B 3a4eT nayT CBA3U HBuMHan ¢ 1 Ausapn 1985 r. Buaw
paboTe U AMENa30HL! noboie. Habmopavenam
AMINOM BLAAIOT HA AHANOTHYHLIX YCNosuAx. MopRaoK
0POPMNEHUA 38RAKH W OMNATHI AMNAOME YAKOW Xe
XaK U ANA AUNNomMa “Umern BpaHckux naptusan”

(" CTPAHM4KA MCTOPUM )

Ha ¢oTtorpadmm, kOTOPYID NPUCNAN B PERKLNID
feoprvid YnuaxL (UYSXE), — xaprouxa-KBUTaHUMA mo-
GuTenbCKOon paanocTanumn ASOVG, npuHaanexaswein
8 1927 « B. fymenHWkoBY M3 Omcxa. Oxa noaTBepxaa-
er paguoceR3b C NOOWTENLCKON PaaMOCTaHLMEH
EC1RN, xovopaa cocTosnace 11 Maa 1927 r B coor
BETCTBWA C ABWCTBEOBALLMMM & TO BPEMA NPasuUiaMm
Ha4aNo NO3ILIBROMO B. NymenHukosa (“npedmkc”) 06o-
IHENAET KOHTVHEHT, HA KOTOPOM HaXO[UTCA paamo-
cranumm (AS — Aaus). MNpw HEGONLWOM Yncne Mmobu
TENbLCKUX PAAMOCTAHLWA He Gbino npobnem K ¢ BbIGO-
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QSL U3 1927 rogA

pom "CyhUKCA” NO3LIBHOO. OOBINHO 3TO Obink 1HM-
umans  Bnagenbua  paanoctaHuuw (VG —
V. Goomenrikof{}

Mui 06pawaemMcs ¢ npocbBoi K HuTaTenamM Xyp-
Hana: "NoKCNanTech™ B CBOWMX apXMBAX U B 8PXWBAX BA-
Wmx 3HaKOMbIX! BLITE MOXET, Ham BCEM BMECTE yABCT-
CA HEHTH XOTb HECKONBKO OPHIMHAN0s KapTOUYeK-Ker
mHuuﬁ. OTHOCALMXCA K HBHANLHOMY NepuCay CTaHGB:
NEHWA  KOPOTXOBONHOBOTC  PagUOnNIOOUTEnHCTRE
8 cTpaHe. M 6ynem pans! BOCTIpOM3BecTH Mx (Gakcu-
MWUNE Ha CTPaHHLAX XYPHANS.
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"CBA3b—3KCMNOKOMM-2000"

TpaavuMoHHO B Mae NPUBETMBO pac-
NaxHyCsL ABEPY NABUMNLOHOB BbICTABOM-
HOFO KOMIVIeKca “JkcnoueHTp” Ha Kpac-
HO# MpecHe, NPUHNABLLErO y4aCcTHUKOB
urocreit 12-ro MexayHapoaHoro ¢opyma
"Ceasb—3kcnokoMm-2000". B Hawu o
TENEKOMMYHVKauuM, BrvrTaBwue B cebs
HOBE/WME HayyHbie ¥ VHXEHEepHbie [0-
CTUXEHUA, CTan OOHOM U3 BAKHEULLIMX
UHPPACTPYKTYP ¥ BO MHOMOM ONPESENsIOT
3KOHOMUMECKOE, COLMANLHOE, KYNLTYPHOE
pasBuUTHE YENOBEYECTBA, €F0 CTPEMU-
TenbHoE NPoABUXEHUE K UHPOPMALIMOH-
HOMy obuecTsy.

Mpoucxoaauilan MHTEHCUBHAA UHTEr-
pauus HaUVOHANBHBIX TENEKOMMYHYKa-
UMOHHBIX KOMIUIEKCOB B MOBanbHyio uH-
dopmaumMoHHyIo uHdpacTpyxTypy obec-
MEYUT XUTENAM 3EMHOFO Wapa BO3MOX-
HOCTb MOCTORHHO MONL30BaTLCA OrPOM-
HbiM 6OrarCTBOM HaKOMNEHHLIX B MUpe
3HaHWi. UMEHHO BO3MOXHOCTb nonyye-
HUR U UCNONB30BaHUA UHGOPMAaLIUKA UF-
paeT pewaolyid ponb B AANBHBULLEM
nporpecce, a cama uHdopMayma craHo-
BUTCA BCe OOnee UEHHLIM U AOPOFrUM
NPOAYKTOM.

CoBepweHHO eCTECTBEHHO, YTO nepe-
0343, NpueM v xpareHue 6onblwmnx obbe-
MOB pasHoobpasHoi uHpopMaumm He-
MbiCMMb 6e3 LWMpoUaiWero npumeHe-
HUS COBPEMEHHLIX CUCTEM M CPEACTB 3Me-
KTPUYECKOA CBA3U ¥ BBIMUCNMTENBHOM

\
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v ! ~

TexHviku. [la v cama CBA3L C ee HenpepbiB-
HO PacCLMPSIOLWMMUCA BO3MOXHOCTAMM
MPefoCTaBNeHns BCE HOBBLIX U HOBLIX YC-
nyr noTpeburensiM crana CryiaBoM 3Twx
[syx OTpacnen Hayku u TexHukn, 6ason
KOTOPLIX ABNSIOTCA NOPOK HaHTaCTUMEC-
KME YCTEXH MUKPOSNEKTPOHUKK.

Bnonxe o6bacHMM NO3TOMY CTONbL NO-
BbilEHHbIA UHTEPEC K BLICTABKAM TakOM
TEMATMKMX HE TONBKO CMNEeLMaNUCTOB,
HO ¥ WKPOKMX KPYTOB HAYYHO-TEXHUHBC-
KOV O6LLECTBEHHOCTU U, KOHEHHO, NONMb30-
8areneit cpeacTsamu CBA3N.

Cpeav nocetureneit HblHeLWHeR Bbi-
CTaBKu, Kak BCeraa, 6binoc MHOrO Monoae-
X1, ¥ 3T0 OCOBEHHO OTPaJHO: ee CTpeM-
NeHre BO3MOXHO 6onbluE y3HaTL O cOBpe-
MEHHOM COCTOSIHUM TENEKOMMYHUKaLM-
OHHBIX TEXHONOFUMA HE CrydailHo — OHO
CBWAETENLCTBYET O ee TAre kK Haubonee
NepCcneKTuBHbBIM chepam NPUNOXEHUA
CBOEr0 MOTEHUMANBHOrO UHTENNeKTa
v Bbibope Gyaywein npodeccun. Takoe
PE3K0E U3MEHEHUE B OTHOLLIEHUM MONOAE-
XK K 3NEKTPHUHECKOM CBA3UK, KOTOPOE eLue
CPaBHUTENBHO HERABHO ObINO AOBONBHO
npoxnaaHbM, 0BycnoBneHO HEBWAAHHBIM
AOCENB PLIBKOM B pPa3BUTUY CUCTEM
M CPEACTB CBA3U, 3aHUMAKOLLE HbiHe 0A-
HO U3 BEAYLUMX MECT B 3KOHOMUKE HalLei
CTpaHbl.

INpusegeM HeckoNLKO uudp, xapakre-
pUSYIOWMX pa3max HblHEWHEero CMOTpa

RN Ll | )]

e

Crena xpynHeMILMX POCCUMACKUX NpeanpuaTuii anexkTpoceasu OAO "Ceasb-

uHBecT” u OAO "Pocrenexom”.
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CPEACTBA U CNOCOBbLI

CBi3b

PAANO N2 7, 2000

[OCTWKEHWA B 061aCT¥ TENEKOMMYHUKE-
ummr. Ikcnosumuus "CBA3L—IKCNOKOMM-
2000 pasMecTmnach Ha nowanm, cocras-
naBweis okono 20 000 M. YMeno 3Kcno-
HeHTOB Npesbicvino 700, U3 KOTOpbIX 60Nb-
UMHCTBO — CBbilwe 600 — npeacTaBneHo
POCCUIACKMMM YHACTHUKAMM, HTO 3aMETHO
NpeBLICMNO NoKasaTeM BLICTABOK NPO-
wnbix ner. 310 — ybeputensHoe ceune-
TENbCTBO OXMB/IEHMA OTEHECTBEHHOM NPo-
U3BOACTBA CPEACTB CBA3W, aKTUBX3aLMM
NEATENBHOCTU COBMECTHBIX NPEATNPUSTTURA.

Ha BLICTaBke NpUHSNK y4acTre Komna-
Hur v Gupmbl U3 31 CTpaHb: AsCTpanuu,
Asctpwm, Benopyccuu, BenvikoBpurtahum,
BeHnrpuy, fepmanum, peuwu, Uspawns,
Wranmm, Kanaow, Kuran, KHAP, Natsum,
Jtes, Monaasuu, Hopeeruu, Ob6veanw-
HeHHblx Apabckux Omuparos, lMonbum,
Poccum, CeHraHckoro ocoboro anMmMHuUCT -
patvBHOro pavonHa lfonkorr KHP. Cunrany-
pa, Cnosenuy, CLUA, TaitBaHs, YkpavHbi,
Ddunnsnonu, Opanuus, Yexwn, Llisenua-
pun, LLiBeiym, AnoHum.

Dymaetcn, 4TO KONMHMECTBO NpPeacTaB-
NEHHbIX Ha BLICTaBKE 3KCMOHAToB He noa-
DAETCH CTATMCTUHECKOMY YMETY, M OTBEOEH-
Hble Ha €€ OCMOTP Tpu C HeDoNbLLIVIM AHA HE
AN BO3MOXHOCTY O3HaKOMUTLCH C HEMA-
TbIM H9YC/IOM HOBLIX paspaboTok.

MepBoe BneYameHve OT YBUOEHHOro Ha
BbicTaBke: "Ba, 3HakoMble Bce nuua” (To
Buiib GrpmMbl). [la 1 MHOroe B 3KCno3numax
Y4ACTHMKOB CMOTPa HanoMuHaN0 TO, 4TO
Mbl BWOEMM B NPOLLNOM roay. Ho a1o mvws
nepeoe BrievamneHue. Ha cmotpe Bee Go-
nee SBCTBEHHO MPOCTYNam 4EpThi TEXHO-
noruiz XXt Beka. 310 — rnobanusaumva
¥ nepcoHanu3auun CBA3W, MHTEpPaKTviB-
HOCTb, UCMONB3OBAHWUE TEXHONOIMIA MYNb-
TUMEOVA, BUPTYaNbHOCTH, YCNYT MHTENNEK-
TyansHbiX CETEI, POCT CKOPOCTH Nepepasin
umdpoBLIX NOTOKOB, BCe Gonee LwMpoKoe
MCMONb30BaHVie MOBUNBHBIX CPEACTB CBA-
3u. B Oumrnsnavm, HanpuMep, MOBUNBHLIX
nonb3osarenei 6onble, Yem prKcnpoBaH-
Hbix. Bekope atoro pybexa pocturHeT paa
APYIvx CTpaH, a BCero B Mupe ceiuac Ha-
cunTbiBaeTes nopaaxka 400 MnH MOBUNbHBLIX
aboHeHTOB. Mpy HbIHEWHWX TeMMax pocTa
cnenyet OXKNAATL, HTO YEpes roA-APYTon nx
umcno npubnmnautca K 1 Mmnpa.

U, KOHEYHO, HeNb3A HE CKa3arTb O peBo-
NIOLMOHU3VIpYIoWER ponu cet MHTepHe-
Ta B TPAOMLMOHHBLIX TENEKOMMYHUKau-
OHHbIX TexHonorunax. Beap He cnyyaniHo
POCCHIACKUE ONEpaTopLl ¥ Npon3sBoanTe-
M cpeacTe cBssn Bce Gonbuiee BHUMA-
HYie yaensioT Bonpocam aoctyna e MHtep-
HET, B 4ACTHOCTY, YEPE3 CMNYTHUKOBLIE K&~
HaNbl ¥ KaHanbl coToBOM cBA3u. Mpaspa,
no umcny nons3osarenes ycnyramu MH-
TepHeTa Poccus cepbe3Ho OTCTaer OT ne-
PenoBbLIX CTPaH MUpa, TaK Kak y Hac aKTue-
HO Hauanu NONL30BATLCA BO3MOXHOCTA-
Myt IHTEPHETa 3HAYMTENBHO NO3XE, YEM
3a pyb6exom. HyXxHO, ogHaKo, OTMETUTL,
4TO 33 NOCNEOHEE BPEMSA 3TO COBPEMEH-
HOE CPeaAcTBO MoNydeHus uHbopmaummn
B Halwe#A CTpaHe PasBUBAETCA AOBONLHO
BLICOKVIMM TEMINZMU.

B muipe naBuHOOBpPa3HO NMPOMCXOAUT
npoLecc yuppoBr3aLmy Tene- 1 paamose-
waHua. K coxaneHuo, 13-3a 9KOHOMUHEC-
KUX TPYAHOCTEH POCCHA NOKa BLLE OTCTaeT
B IENE BHeAPEHMA PAAA COBPEMEHHBIX TEX-
HONOFWA 3NEKTPOCBA3K: Y Hac B uupOBOA
¢dopMe pabortaer TONbKO OQHa TENEBU3U-
OHHas CETb HEMOCPEACTBEHHOrO BELLAHUA.

MeganeHHO pas3suBaioTcs paboTbl Haa Npo-
exTamu LmdPOBOFD MHTEPAKTUBHOIO TENE-
BUOEHUA 1 paaMoBeLLaHUA. S1cno MoBunb-
Hbix aBOHeHTOB NPUBIMXKaETCH BCEFo NULLbL
K 1,5 mnH (1,0 % OT HaceneHus CTpaHbl),
npm 3tom npumepHo 70 % nonb3osarenen
npuxoautcs Ha Mocksy u Cankr-Terep-
6ypr. HeMano cenbckmx HaCcENEHHbIX MyHK-
TOB TenedOHHOK CBA3u He mmeloT. MNepe-
YUICNIEHHbIE 30ECb HEFaTMBHLIE CTOPOHbL
HbiHeWHEero COCTORHUA 3NEeKTPOCBA3K fAB-
NSIOTCA CEPLE3HOV MOMEXOW TOMY, HTOOLI
POCCUMIO Mbl CHUTANY NONHONPABHBLIM NAPT-
HEpPOM B MVPOBOM TENEKOMMYHUKALIMOH-
HOM NPOCTPAHCTBE.

Poccus, 6eaycnoeHo, obnagaer Heob-
XOOMMBIM NOTEHUMANOM AR YCKOPEHHOMO
npeoaonenun Hawero oTcTasaHus. lNpoae-
NaHHas 3a nocneaHue roabl OrpoMHan pa-
60Ta no BHEAPEHWIO B SNEKTPOCBA3L Nepe-
[OBLIX TEXHONOFWA  CBUAETENLCTBYET
0 OONblKX TBOPYECKUX BO3MOXHOCTAX
POCCHIACKMX CBA3MCTOB. MNPy 3TOM BaXHEN-
LM yCROBMEM siBNsieTcA OpiCTpeliuiee oc-
BOEHViE ¥ BhIMYCK OTEYECTBEHHLIMU Mpea-
npvsTUSIMU KOHKYPEHTOCNOCOBHOro, Bron-
HE coBpeMeHHOro 06opynosaHus ans OC-
HalLEeHMA POCCUIACKMX CETE CBA3Y Pasivy-
HOro ypoBhs. U 310 KOHEYHO Xe oA cuny
HallviM NPOM3BOACTBEHHBIM ¥ 3KCIUTyara-
LMOHHBIM paboTHukaMm. Jiyuwee AOKa3a-
TENLCTBO TOMY — MHOIME 3KCMNoHarbl poc-
CUIACKIX pa3nenos BhicTaBku "CaA3b—3KC-
nokomMm-20007.

OpamH 13 yNaCTHUKOB BbICTaBKu — Beay-
Wmin HauuoRansHbiA onepartop OAO "Poc-
Tenekom”. lMoceruteny viMenyt BO3MOX-
HOCTb YBeauTLCs B TOM, 4TO 310 OAO 0bna-
DAaeT BeCbMa Pa3BETB/IEHHOW CETHI0 MeX-
LYTOPOAHBIX ¥ MEXAYHAPOAHbIX LUPPOBLIX
KaHanoB, Ha KOTOPbIE OMWPAIOTCS B pasBui-
T COBPEMEHHBLIX CPEACTE CBA3N PErno-
HaNbHbIE ¥ MECTHblE NPEaNPUATUA CBA3K.
"PocrenexkoM” NpenocTaBnsaer BO3MOX-
HOCTb KOMMYTHMPOBATL TPAH3UT MEXayHa-
poasHoro Tpadmka ana rocyaapcts Bocrou-
How EBponibl v cTpan CHI, pocTyn 3apybex-
HbIM OMEPaTopam K POCCUACKMM aboHeH-
vam. MOCKBUNM, K npuMepy, MOryT BOC-
NONb30BATLCA BCEM CMEKTPOM HaUMOHaNb-
Horo cepsuca ISDN.

Pacnonarasa CnyTHUKOBOW CBA3bLIO,
“"POCTENEKOM™ OpraHu3yeT MarmcTpanb-
Hbie CBA3¥“ Ha Oonbwime pPaccTosHUA,
a TaKkKe CBA3b PaOHOB C HEPA3BUTOM 3KO-
HOMUMECKOM MHDPACTPYKTYPO#, C TRYAHO-
NOCTYNHBIMY PETVIOHaMU, C paioHamm, rne
3KOHOMMYECKU HEO-
npasgaHa npoknan-
Ka Ha3eMHbix ceTeit
cBRA3y. PeanudyeTcA
NMPOEKT BBLICOKOCKO-
POCTHOK CMYTHUKO-
BOIA ceTu AoCTyna
B MIHTepHeT, 410 No3- -

BONUT OXBaTUTb UM

NpaKkTU4ecku  BCIO

teppuTopwio  Poc- o &
cum. OAO obecneuu- -
Baer oneparopaMm ’ , ’
MOOUNBHOK  CBA3K

npocTyn Kk mMobune-
HbiM ceTam noboit
CTpaHbl Mypa.

Mb! Ha3sanu MLUb
4acTL yCnyr, npeno-
crapnseMbix “Pocte-
nekomom”  aboHeH-

Tam NeKTpoCBA3K

-

“DopyM”.

Nanopama 3KCNO3MuMm

Ha sbicraBke noa “"obwe# kpoiwen”
¢ "PocTenekoMoM” pa3MeLLasica KpynHei-
LKA B MMPE TENEKOMMYHUKALWMOHHBI XOn-
onHr OAQ "CBs3buHBECT”, B KOTOPbIA BXO-
AT 88 33aBUCKMBIX OT HEFr0 aKUMOHEPHbIX
obwects (B TOM 4ucne u "PocTenekom’).
Ycnyramm XonavHra nonb3ytoTea Npaktuye-
CKM BCe HaceneHue, NPeanpusTua v rocy-
NApCTBEHHbIE yupexaenvn Poccum. “Cea-
3bUMHBECT" OXBATLIBAET YHUKANBHYIO NO
MacwTabam TENEKOMMYHUKALIMOHHYIO CETb
C CYyMMAapHO MPOTFHXEHHOCTB MEXIYTO-
poaHbix TeNnedOHHLIX KaHanoB, PaBHOM
npvimepHO 780 MH. KaHaN0-KUNOMETPOB.

OpHa w3 3anay “"CeA3buHBECTA” —
obecnedeHve NPoBEAEHVS eAVHON TEXHW-
YECKOW MONUTUKA B 06N1aCTY 3NEKTPOCBA3H,
MPVBNIEYEHUE UHBECTULIMA, UCTMIONb3YEMbIX
15 HOBOrO CTPOMTENLCTBA U PEKOHCTPYK-
LMK MEXOYHAPOAHBLIX, MEXAYrOpPOAHbIX
1 MECTHBIX CETE# CBA3M, PACLLMPEHVE HO-
MEHKNATYPb! ¥ KAYECTBA MPEenOCTAB/IHEMbIX
ycnyr. Boe 3T HanpaeneHyis AEATENHHOCTY
“CasizbMHBeCTa” GbU WAPOKO OTPAXKEHDLI
B €r0 3KCMNO3ULIAN.

Ewe opuH yvacTHuk Bbicrasku AOOT
“TenekoMm” — CUCTEMHbLIA UHTErpaTop, 3a-
HUMAaIOLLWIACA pa3paboTKoM KPYMHbIx Tene-
KOMMYHMK3LMOHHBLIX npoexTos. lNpu pas-
MeweHU 3akas3oB Ha neobxopumoe ans
aToro 0BOpynOBaHuE OTAAET npearoyre-
HUE KOHKYPEHTOCNOCOOHBIM POCCHMIACKUM
npoussoanTenam. B 1998 r. MunmcTepcTeo
3koHoMMkM PO nopyuwno AOOT “Tenekom™
B KOOMepauum C Fpynnoi Beaylnx npea-
MPUATWIA OTPaciM NPOBECTV OMNBITHO-KOH-
CTPYKTOPCKYI0 paspaboTky KOMIMIEKCHOro
MPOEKTa MO CO3OAHMIO CUCTEMBI LIMPOBO-
O TENEBU3NOHHOrO BewaHua. B HbiHew-
+HeMm rofly paspaboTka 0CHOBHOrO piaa oTe-
YECTBEHHbIX TEXHUHECKUX CPeaCTB A8 Ly-
¢$pPOBOro TENEBELIAHVA 3aBEPLIAETCA.
Ha cteHpe "Tenexoma” AEMOHCTPMPOBA-
JWMCb HeKoTopble ¢parMeHTh! 3Tk paboTbl.
B more 2000 . Hayanocb 3dupHOe Bewa-
Hue B ONbITHOM 30He B HuxHem Hosropope,
HECKONLKO Mo3Xe 370 npousoinaeT B Mock-
pe # Cankt-NMertepbypre. Lienb nepeoro
arana OnbITHOWK 3KCIvlyarauuy — nonyye-
Hue roaveepxaehun paborocnocobHoCTM
oBopyaoBaHua B TOPOACKMX YCNOBMAX
¥ NOArOTOBKAa HOPMATUBHO-TEXHWUHECKOW
6asbl, HeOBXOAMMOM 119 MaCCOBOFO BHEAL-
peHma WadpoBOFrO TENEBELLAHUA

Ob6pasupl  HOBOFO  OTE4ECTBEHHOrO
500-BarTHOrO NONYNPOBOQHMKOBOrO Nepe-
patyvika umppoBoro 3GMPHOro TeneBeLLa-

omta

B BbICTABOYHOM NaBUNbOHE



Hua paspabotkm AOOT "MoluHan annapary-
pa pagvoBeWlaRUa ¥ TenesuaeHus”
("MAPT", . CankT-Netepbypr), rereparopa
UMPPOBbLIX TENEBU3VOHHBIX UCMBITATENBHBIX
curHanos, cosaanHoro B HUW TeneBnaeHvis
(r CankT-Nerepbypr), KoHBEpTOpa UHTEP-
¢eircos MPEG-2/ATM/PDH, npeaHasHaqeH-
Horo ana obecneveHun Nnepeaayqn gPOoBbLIX
TENBBU3MOHHBLIX CUMHANO0B MO Paamopeneit-
HbiM 11 KabenbHbIM NiMHUAM CBA3Y (paspabor-
umk — HTL "CynepZlanc”), Gbum coegHeHs
B €0MHYI0 CUCTEMY BMECTE C (PparMeHTOM
NOMOBOI KabensHOM ceTu, konnektmeHou TB
aHTeHHOMK, NpMeMHbiMY LMDPOBLIMYU MPK-
CTaBKaMK, TENEBM30PaMU 1 BUAEOKaMEPOIA.
JencTeyIowimiA MaKeT CETV MMUTUPOBAN pa-
60Ty CHUCTEMBI B COCTaBE ONbITHOM 30HbI.

Lindposble NpucTaeky, Nepsyto napTuio
KOTOPbIX fIPEANONAraeTcs  BbiNYCTUTHL
B 2001 r.,, BOMXHL! cTouTs okono 180 monn.
(3apybexHbie — 350 aonn.). Ux vicnonb3o-
BaHVE MO3BONMT TENE3PUTENAM UMETL [0-
CTyn K nakeTy 6ecruiaTHbix TeNeKaHanos.

HUW TeneBuaeHuA AEMOHCTPUPOBAN Ha
crenae AOOT “"Tenexom™ onbiTHLIE 06pa3LbI
cryauirHoro obopyaosaHus: KOAEP ¥ AEKO-
Aep TENEBUMOHHLIX CUIHANOB CTaHaapTa
MPEG-2, MynsTUNNEKCOP TPaHCMOPTHBLIX
noTokos, UWGPOBOIt MUCKOBLIA BUOEOMAr -
HUTOGOH. B cpaBHEeHUM C 3KCNIOHaTaMu, KO-
TOpbIE AEMOHCTPUPOBANMCE B MPOLLNOM FO-
ay, HUIM nokasan usnenvis ¢ ynydilLEHHbIMU
TEeXHUMECKUMY XapaKTeEpuUCTVKamu v Habo-
POM NOMNOMHUTESBHBLIX CEPBUCHBIX BYHKLMIA
v uHTepdeicos, pacWPRIOLLNX BO3MOX-
HOCTMW X NPUMEHEHVINA,

BrepBble Ha BLICTaBke Obiwt NpeacTaB-
NEHbl eOMHOW 3KCMO3ULIMOHHOW FpYNMnoni
koprnopauua AO "Cuctema TenekoM” n Bxo-
OAuwpme B HEE KOMMaHuu-ONepaTopbl Tene-
KOMMYHMK3LIMOHHOFO PhbIHKA.

L ns MHOTMX NOCETUTENEN CTAN0 NONHON
HEOXMOAHHOCTEIO, YTO TAKME KOMINaHWUM, KaK
"MTC", "MCC", "MI'TC", "Tenmom", "KOM-
CTAP", "MTY-Uudopm™, "NTT-Tenenopt”,
“TonaeH Jiark”, BXOAAT B COCTaB 3TOM KOP-
nopauuy. OObeauHMBLIKMCH, KOMMNAHWUK
npeacTaBNsfiM Ha BLICTABKE HOBEALWVE Bbl-
COKOTEXHONOMMYHBIE YCIYTW, a TaKke Npo-
BEM P TEMATUHECKUX CEMUHaPOB.

ECn o
Natioyy, St0s ~
00 1,
. [}
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. N
[nosanfen |

Pa3melleHHan Ha OTKPbLITOW mNo-
wanxe ogHa M3 3xcnosmumi 3A0
“fno6anTen”. Orciona MOXHO nepe-
roBOpMTb Yepe3 CNYTHUKOBYIO CUCTe-
My cBa3m "Tnobancrap”, NONbL3yacH
HOCMMbIM WJIM YCTAHOBJIEHHbLIM B aB-
TOMawmHe TenedoHOoM.

"MobunbHbie Tenecucremsl” (MTC) ne-
MOHCTPUMpPORANa BO3MOXHOCTY TEXHONOMMiA
WAP (Wireless Application Protocol — npo-
Toxon GecrnpoBOaHOR Mepegayy pAHHbIX)
u GPRS (General Packet Radio Service —
cnyxBa nepefayyt AaHHbIX C KOMMyTauuei
nakeroB). 30eck HEOOXOAMMO OTMETUTD,
4TO Ha BbicTaBke ~CBA3bL—IKCNOKOMM-
2000" komnanus "MTC” BnepBbie B Poccumn
okazana pevcTsyouyto cuctemy GPRS.

“MockoBckaa coToBana ceasb” (MCC)
NPeacTaBuna camyio Nerkyio ¥ Camylo MHO-
FOQYHKUMOHANBHYIO MOAENL COTOBOFO Te-
nedona craHpapra NMT-450 A77 Gputan-
ckoit dmpmbl Tellit, "MockoBckan ropoackas
TenedoHHas cetb”’ (MITC) aemoHcTpmpo-
Bana HOBbIE YCNyru CripaBO4HO-MHPOPMA-
LMOHHBIX Cryx6. Komnanus “MTY-Undopm”
aHoHcupoBana HOBYIO ycnyry “JIoaxuk
JNaitH” (eanHbIA MHOMOKZHANLHBIA MOCKOB-
CKuiA HOMEP, KOTOPbIA HUKOFOA He ObiBaeT
3aHaT).

Yenyru “Nopkuik JladH” no3Bonsiior op-
FaHU3ALUAM-KIMEHTAM MPUHATL nioboe Ko-
JANECTBO 3BOHKOB KaK Ha CTauMOHapHLIE,
Tak ¥ mobGunbHbie HOMepa TenedoHOB
B MockBe, B Apyrvx HaceneHHbiX MyHKTax
Poccun v 3a pybexom. C 1997 . "MTY-Un-
¢dopM” npepocTasnaer goctyn B MHtepHer
MO BbIAENEHHbIM KaHanaMm.

“KOMCTAP” npegcraBnseT HOBYO yCy-
ry Dial Public (MHTepHeT No KapTo4KaMm B Lm-
¢poBoit cetr “"TOH" Komcrap). "TENIMOC™
3HAKOMUN NOCETUTENE C BOSMOXHOCTAMM
ISDN 1 BngeokoHdepeHucaasy. "TITT — Te-
nenopt Mockea™ — oneparop KpynHeweii
ATM-cett — coobLumn O HOBOM MpoOeKTe
LUIMPOKONONOCHOFO fgoctyna B MHTepHer
"Touka.Ru". "lonpgeH Jflaidn” npegnaran
MYNETUCEPBUCHBIE PELEHVA /15 KOpriopa-
THUBHbIX CETel C UCMONL30BAHMEM TEXHONO-
iz TDM, ATM, FR n xDSL.

UHTEpecHblie pa3paboTku npeactasun
MOCKOBCKMIA TEXHWUYECKMIA YHUBEPCUTET
CBA3K ¥ VH(MOPMATHKY, CPEON HUX KOM-
TVIeKC NPOrpaMM A5 PEArm3aLmn CUCTEM
cXarmMa ¥ pecTaBpauuy TENEeBU3UOHHbIX
uzobpaxeHuir. MNpegnoxeHa KoHUenumua
CMCTEMHOTO peweHus “"vHGOpMaLMOHHOro
BUPTYaNLHOMO ropoaa 3HaHwiA™ Ha 6ase co-
BPEMEHHBIX TENEKOMMYHUKALMOHHBIX TEX-
HONOFUIA C MCMONL30BaHueM cervi Unrep-
HeT. KOHuenums No3BonaeT Kaxaomy obyya-
10LLEMYCA NOy4aTs obpasoBarenbHbie Y-
YT C UCMIONL30BAHMEM TEXHONOIMU AMC-
TaHUMOHHOTO 0ByHEHUA NO ONPEAENEHHOMY
NepeyHi0 CNeLvansHOCTER.

B yHuBepcurere paspabortanbl Tenesu-
3UOHHbIE NEepepaTirku “Curma”™ MOLLHOC-
Tbi0 OT 1 BT 00 1 KBT 0015 BLICOKOKE4ECTBEH-
HOrO BEWAHUs LBETHOFO TENEBUAEHUA
B MODOM KaHaNe METPOBLIX Vi JELMMETPO-
BbiX BOJH; TENEBU3MOHHLIE PETPaHCATOPLI
ANs NepeHoca TENEBM3MOHHOMO cyrHana 13
OLHOFO paguokaHana B APYTron n ero ycune-
Hye N0 HEOBXOAMMOrO YPOBHA MOLUHOCTW,
NMHEVKE aBTOMHGOPMALMOHHOIO 060pyao
BaHus;, NPO¢ECcCUOHANBHOE  3BYKOBOE
¥t KOHTPONEHO-U3MEPUTENBHOE 060PYNOBa-
Hue ¥ apyrve yCTPOICTBa ANa CUCTEM Be-
1aHUA, CETER U CUCTEM TENEKOMMYHVIKa-
yuia, undposoit 06paboTkn CUrHanos, Pag,
OXpaHHbIX CUCTBM ¥ YCTPOWCTB

JleHuHrpaackmit OTPacNeBOV HayuHO-
UCcCneaoBarensCkui MHeTUTYT paamo (J10-
HUWNP) ycnewHo 3aHUMAaEeTCR CO302HUEM
annaparypb! ¥ NPOEKTOB CUCTEM CITYTHMKO-
BO# CBfi3W. 3Ta annaparypa yCcnewHo 3Kc-
iNyarmpyeTca B CUCTEME CTTYTHUKOBOIR CBA

AGCT-MAW/
‘ ] nean , seusse 8 :'T
‘.‘- "'.. ':—— —_n--‘

MNATUKMIIOBATTHLIA TNOJNYNPOBOAHM -
KOBbIWi TENEeBU3MOHHLIA nepefarymk
"Omera-5", pazpaboraHHbii U Bbiny-
cxaembin AOOT "MAPT".

3u Cesepo-BoctouHoro permoHa Poccum.
Kpome T0ro, Ha BbicTaske Obinv NpeacTas-
NEeHbl COBPEMEHHBIE PAANOPENEIHBIE CTaH-
umy, umdpOoBLIE ¥ @HANOrOBLIE MOAEMbI,
npeaHasHaYeHHbIE AR repenaqu MHGop-
MaLyiv N0 PaaMOPENERHBIM IHUAM, & Tak-
X€E NNE3VOXPOHHBIE MYNETUINEKCOPL! AR
$HOpMUPOBaKUA BTOPUYHOrO rpynrnoBoro
noroka E2 (8448 xbur/c) nyrtem obbepmHe-
HUA (pa3beaMHEHMA) HETBbIPEX NEPBUNMHBIX
notokoB E1 # ana popmmuposaHua TpeTvy-
Horo uudposoro notoka E3 (34368 kbur/c)
nyrem obbeauHeHus (pasbeamHermns) o 16
MEPBUYHBIX NMOTOKOB. MHCTUTYT TPaaMLMOH-
HO BeaeT Take pabotbi B 06nactu snekT-
POMarHUTHOM COBMECTUMOCTY M MOCTaBA-
€T HeobxoauMoe ANA 3TVX uenel namepm-
TensHoe obopyaosaHve.

Henb3n He ckasarb xOTs Obl KOPOTKO
0 paboTtax OAO “Ta3kom”, KOTOpOE NPeao-
CTaBNAET TENEKOMMYHUKALMOHHBIE YCIYTW
C MOMOLLLIO CUCTEMBI CMYTHUKOBOW CBR3U
(CCC) n Bewanun "fimMan”; passepTbiBaeT
kopnopatmerbie CCC pasnuyHbIX BUAOB
¥ aKTUBHO Y4acTBYeT B CO3AaHWUM CTy THUKOB
ces3u Ha Base nnardgopmbl “Aman”. CnyT-
HuK “fman 100”7, pacnonoxeHHbld B TO4ke
90" B. A1., OXBATLIBAET OFPOMHYIO 30HY, B KO-
TOpPYI0, KpoMe Poccum, BXOAAT Takxe cTpa-
Hul BocrouHoit EBponbl, CHIL, BnmxHero
Bocryoka u psig, ctpan Oro-BoctouHoro pe
rvioHa. CriyTHUKOBbIE KaHanbl NpeaHasHaqe
Hbl ONA  OCywecTeneHun TeneoHHOMR
¥ GAKCHMUNBHOM CBA3Y, NMEPENAYM AaHHbIX,
obecneumsaior goctyn B UkHtepHer. Yepes
cnyTHYK “AMan- 100" nepepatoTtea B umgpo-
Bo# ¢popme nporpammel ACT, TBU, TB-6,
"MpowmeTeis”. OAD "TaskoMm” BefleT TaKke
paboTs! N0 CO3AARMIO CNyTHUKA "HAMan-200"
npu yNacTuu komraHum “Alenia”

A. TOPOXOBCKW#A,
H. NbIKOBA
r. Mocksa

{Oxonvanmne crenyer)
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POCCUSA BCTYNAET B 9PY
LUDOPOBOIO CrYTHUKOBOIO

TENEBUOEHUA

J1. KAHTOP, goxTop TexH. Hayk, r. MockBsa

[nasHan 3emHan craHuua (3C) HTB-
Mnioc “CxonkoBO” ANA noaayy nporpamMm
Ha cnyTHUK ObiNa COOpPYXEHa Ha rpaHuLe
Mockes B 1998 r. HoBoe 3paHue ctaHumm
(puc. 5) obecneueHo Bcemu HeobGxoau-
MbiMu ceTamu XusHeobecneveHms —

T
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Puc. 5. Llentp ynpaBneHmMa U CTaHuua
nonaun TB nporpamMm Ha CNyTHUK
(“CxonxoBo™)

aHeprocHabxeHrem (c cobcTBeHHOM pe-
3epBHON 3HepProba3oit), KOHOWLWMOHUPO-
BaHWEM BO3Ayxa, BoaOCHabXeHweM, ra-
30M, CBA3bKD # NUHUAMU NOAA4YU NPO-
rfpaMM (ABE HE3aBUCHIMble BONOKOHHO-
onTudeckue nuHuM). fMogada nporpamMm
Ha CrNyTHUK OCYLLECTBAAETCA Hepe3 BO-~
cemMb paboumx (MNIOC ABa PE3EPBHLIX) Me-
PeNATUYMKOB MOLLIHOCTLIO No 425 Bt u aH-
TEHHY avamMeTpoM 9,2 M Ha npeaycMmoT-
peHHbIX PernaMeHToM paanoCBA3K HacTo-
Tax B ananasone 17,3...18,1 IMu. UseecT-
HO, HTO Ha TakMX BLICOKMX 4acTOTax 3ary-
XaHWEe MPU CUNbHOM AOXAE MOXET ObiTh
CYWECTBEHHbIM, OfHa-

MoOuHBE YCHAMTENK U3FOTOBNEHDLI
dupmonn CPI, moaynsaTopsl, pabtoraiowme
no craHgapty DVB-S, — dupmoir EF-
Data, aHTeHHa — u3BeCcTHO# B Poccumn
xomnaHueinr Vertex. Annapatypa umdpo-
BOV KOMMNPECCHY ¥ BPEMEHHOFO YIIOTHE-
HYA CUrHANOB MOCTABNEHA KOMMNaHMei
Philips, KOHTPONBLHO-U3MEPUTENLHOE 060-
pynoBaHue — KomnaHuamm Tandberg
v Hewlett-Packard. Bce aTto obopynosa-
Hue paboTaer AOCTATOMHO HAAEXHO
¥ C BbICOKUM K3ueCTBOM.

Bce teneBuv3nOHHBLIE MPOrpaMMbl Mno-
CTynaioT Ha BXOA annaparypbl KOMMNpec-
cvu B undpoBoit hopme no cranaapTy SDI
(270 MGumT/C Ha kaxayio nporpammy). lNe-
pefasa CUrHanoB B KaX4OM cTBone (no-
noca creona 33 Mlu) ocywecrenaercs
C CUMBONLHOM CKOPOCTLIO 27,5 McuMms/c,
4YTO COOTBETCTBYET Mpu HEThIpExdasHO
MOAYNALUUK ckOpocTu 55 MBuT/C; U3 HuX
ANA nepegayy NoNe3HoR TENEBU3NOHHOMN
M 3BYKOBO# MHPOPMALMY BLIOENAETCA
38 Mbwur/c.

OnbIT NOKa3biBaET, 4TO AN1A BLICOKOFO,
npakruyecku OesynpeyHoOro kavecrsa
npuema usobpaxeHun cKopOCTL nepega-
4y Ha OAHY NMPOFpPaMMy Ha BbIXOJE anna-
paTypbl KOMMPECCHIK A0NXKHA ObiTh HE Hu-
xe 4...6 Mbur/c. Ecnu xe npeanonaraer-
CA JanbHenwan peTpaHCciALma nporpam-
Mbl (4epes HaseMHble 3PUpHLIE nepepart-
quku, kabensHole cetu, PPJT), 1o cneayer
ycTaHaBNuBaTb CKOPOCTb fiepenaqyt He
Huxe 6...8 MOut/C Ha nporpamMmy. 370
03Ha4aeT, 4TO B OAHOM CTBONE MOXHO Nne-
penarb, KaKk npasuno, Lectb n Gonee
nporpamM. B nawane 2000 r. B cetu

TPaHCAMPOBAJIOCE OKONO 32 nporpamm
4acTb M3 HUX — COBCTBEHHOE NPOU3BOA-
CTBO KOMMaHuM, a gpyran YacTb — per-
paHCMpyeMble MporpamMMbl POCCHIACKUX
¥ 3anaaHbiX KOMnanui. MouT Bce MHOCT-
paHHble nporpaMmbl cHabxeHbl 3BYKO-
BblM COMPOBOXAEHUEM Ha PYCCKOM A3bi-
K€, MHOrve nporpaMmbl UMEIOT COMnpo-
BOXEHME Ha ABYX A3blkax. TpaHcnupy-
I0TCA TaKXe NpOrpamMMbl HECKONBKMX 3BY-
KOBbIX PaauoCTaHLW, CAAI0TCA B apeHay
KaHanbl nepepayn AaHHbIX.

MpueMhukk, pabortaoume no crad-
papty MPEG-2/DVB-S, aBromatuyecku,
6e3 ysactua aboHeHTa, HacTpavBaioTCA
Ha mobylo ckopocTb nepepauu TB npo-
rpamMmit (OT 2 oo 15 Mbur/c). Moatomy
B 3aBUCUMOCTY OT XapakTepa nporpamMmbl
1 TpeboBaHuit K KA4ECTBY CKOPOCTL Nepe-
034y B KEXOAOM KaHaNe MOXHO MEHATb
B rpOLLECCe 3Kcrnyaraumnm.

Ana npyema curHanos, peTpaHcIvpy-
€MbIX C pasnuuHbiX CrnyTHukoB, Ha 3C
“CkonkOBO” pPacnonoXeH MpUeMHbIn
ueHTp, o6opynoBaHHbii 15 npueMHLIMU
Tpaktamu. Kpome Toro, Ha "Cxonkoso”
UMEETCA OTAenbHas NepenaloLan CraH-
LMA C aHTEHHO AMaMeTpoM 7 M 418 ne-
pepnauv curHanoB Ha cnyTHuk Hot Bird-2
(13" B. A.) MEXAYHAPOAHON OpraHu3auvn
Eutelsat, Ha KOTOpPOM apeHayeTca OAvH
CTBOA /1A NOAA4Y HETHIPEX NPOrPaMM A5
PYCCKOA3bIYHLIX Teneapureneit EBpornb
(puc. 6), a ele ABE NPOFPAMMBl BTOPBIM
CKa4ykoM — qepe3 cnyTHuk Orion (37,5° B.
Aa.) — nogaorca B CLUA gna Tpancnaumv
Ha BCEe TEPPUTOPIMYU CTPaHbl HYepes cnyT-
Huk Echostar (61,5 3. a.) B 06wem naxkete
nporpamm cetu Echostar.

Ana npuema umdpoBbBIX NpOrpamMm
poccuiickuis aBOHEHT pomxeH pacnona-
rarb CnegyloLmM KOMMNexToM obopyno-
BaHUA:

1) napabonu4eckoil aHTEeHHOW aua-
METPOM npuMepHo 60 cm (ana npuema
B npeaenax 30HL o6CnyxuBaHuA) poc-
cuMCcKOro unu 3apybexHoro Npoussog-
CTBa;

kO 3HaumuTensHaf JU-
UM 3eMHON cTaHuuu
B COYETAHUM C BbICOKOM
4YBCTBUTENLHOCTHIO
CMNyTHYKa CO343€eT 3a-
nac no 3HepreTuke Ha
nuHUK  3eMna—cnyT-
HUK npumepHo 25 nb.
B «paitHeM cnyuae
npu 3atyxasuu Gonee
25 nb (onbiT NOKasbLiBa-
€T, 4TO 3TO CAY4aeTcA
oauH-aBa pasa B rog
B TE4EHUE HECKONbKMX
MUHYT) UMEEeTCA BO3-
MOXHOCTb NMOYTY MIHO-
BEHHO nepebpocuTb
nogavy CurHanoB Ha
PE3EPBHYID  3EMHYIO
CTaHUMIO, COOPYXEH-
Hy10 B OCTaHkuHe U cO-
€AUHEHHYI0O BONOKOH-
HO-OMTUYECKUMYU N~
HUAMU CBA3W CO CTaH-
uuen “CxonkoBo” A
y ¢ OCTaHKUHCKMM Te- f

NELEHTPOM.
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Puc. 6. 30Hb! Bewawuna cnytHuka Hot-Bird 2 (13° B. n.)
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Puc. 7. Tionep X-Sat

2) MaNoWyMALLMM YCUITENEM-KOH-
BEPTEPOM (HapyXHbliA 6N0K), paccymTaH-
HbiM Ha guana3oH yactor 11,7...12,5 My,
KPYrOByIO MONAPU3aLmio (C npaebiM n ne-
BbIM BpaLLeHueM), Nprem g poBbIX CUr-
HaNoB ¢ Wym-dakTopom He 6onee 1,0 nb
(vawe BCEro MCMNoNb3YITCA HapyXHbLIE
6noku pupmul Cambridge (Benukobputa-
HUA);

3) TIOHEPOM, NPeaHa3Ha4YeHHbIM A8
npuema undpoBbIX CUrHanoB No craHaap-
Ty MPEG-2/DVB-S. TioHep obecneuvsaeT
3Heprornutanue HapyxHoro 6noka, pac-
KpPbIBAET CUrHANL!, 3aKOAVUPOBAHHBLIE CUC-
TEMO#4 yCnoBHOro aocrtyna Viaccess. Mo-
cnegHee Pe3KO OF PaHNYMBAET BO3MOXHOE
4MCNO MOCTaBUWWKOB TioHepoB. Haubonb-
Wee pacnpocTpaHeHue Ha POCCUINCKOA
uuppOBOIA CETU MNONYHMNY NPUEMHUKY X-
Sat (PpaHuysckon Pupmbl  X-Com)
(pmc. 7) u Samsung (IOxHas Kopen), nme-
10LLNE HaVMEHbLLIYI0 CTOUMOCTL NPy COOT-
BETCTBUM HEOOXOAVMBIM  TEXHUYECKUM
TpeboBaHuAM.

Ana npuemMa umdpOBLIX NPOFrPaMM
(KpOoME Asyx OTKPbLITLIX Nporpamm HTB
1 THT) aboHeHT 0hOpMAsET CneumantHyio
MAarHUTHYIO KapTO4KY, NOCNE YEro Ha CBON
Tenesu3op NPUHUMAET Pa3peLLatoLLIO KO-
MaHfy, NOCLINAEMYIO eMy MO 3DUPY Yepes
CNYTHUK.

B 6nuxaiiwiee Bpema nnaHupyeTca Ha-
YyaTb nepegavy curianos UHrepHera C Bbl-
COKOit CKOpPOCTLIO — He meHee 300—
400 k6uT/C NO Tak Ha3bIBAEMO HECUMMET-
PUHHOM cxeme (3anpoc OT aboHeHTa B CeTb
— NO 06blYHBLIM HaseMHbIM TeNedOHHBIM
KaHanam, nonyvenme mHdopMauum — ye-
pe3 cnyTHUK). [ns 3TOro Ha nepegatolLei
3C 6yner yCTaHOBNEH Tak Ha3bIBAEMBINA UH-
kancynatop — npeobpasosarens curHa-
NOB NO MHTEPHETOBCKOMY CTaHAapTty (IP)
B cTaHaapt MPEG-2/DVB-S. Npuem curna-
noB MHTEpHETa BO3MOXEH NPY yCNOBMU YC
TaHOBKM B fI€PCOHANILHOM KOMMbIOTEPE
aboHeHTa QONONHUTENBLHOM M1aTh!, OCyle-
CTBNAOLLEN TAIOKE MPUEM TENEBUSMOHHBIX
NPOrpPaMM, WK Xe UCTIONL30BaHUK CNeLu-
anbHOro NPUEMHUKA.

Haubonee npuHUMNUanbHLIA BLIBOA,
KOTOpbiA A Nonaraid BNONHE O4EBUAHLIM
n 0DOCHOBaHHbLIM KaK POCCUIACKUM, Tak
¥ MUPOBLIM OMbITOM, 3aKMNIO4Y3ETCH B TOM,
4YTO Ha CEFrOAHA PAa3BUTUE CETEW CUCTEMDI
CHB — peanbHblit ¥ CaMbliA SKOHOMUYHEIA
NyTh YBEMAYEHUS YMCNA U Ka4ecTsa Tene-
BU3UOHHBLIX MPOrPaMM, NOCTABNAEMBIX Ha-
ceneHwo. OrpoMHan nonoca 4acTor, buicT-
pan peanuaauyus, BLICOKOE Ka4ecTBO, CO-
YETaHUE MHOMBULYANBHOFO, KONNEKTUBHO-
ro v NpodeccruoHanNbHONO NpreMa cosaa-
10T HECOMHEHHblEe NPEeVMYLLIECTBa Nepes
APYTYMU PELUEHUSIMU — TMONHOM MOAEep-

Hu3auvelt KabenbHbiX ceTeit, BHeapeHUeM
]

Ha3eMHOro g poBOro BELaHUA

'.[ FOIKHO - POCccwiAcKaia

> | DKCN LIGHTP

BCTPE4YU

HA POCTOBCKOW 3EMJIE

H. JIbIKOBA, r. MockBa

BHeapeHvie umdpOBbLIX KOMMYTaLU-
OHHbIX cucteM Ha TdOIN Hayanock euwe
B BOCbMUAECATHIE rOAbl. HO TONbKO Nput
nepexoae K PLHOYMHBIM OTHOWEHUSM
B Hauane 90-x , KOra akuMOHUPOBaHHLIE
npeanpuaTvA CBA3KM Nepectany 3aBui-
ceTb o7 61aXeTHOro GpUHaAHCUPOBaHURA,
210NA COBpeMEHHOMo ungposoro obopy-
NOBaHKA, NPUMEHAEMOr0 Ha MECTHBIX
TenegOHHbIX CETAX, 3aMETHO MOBLICK-
nacsk, pocturdys 20 %. Mpousowno 310
B OCHOBHOM 32 CHET €ro 3akyrnok 3a rpa-
HULER, TAK KaK B TO BDEMA OTEHECTBEH-
Hble NPEANPUATIAA OTPacN Nepexmnsani
Cepbe3HbliA KPU3UC ¥ MPOM3BOAYMbLIE
¥IMU CPENCTBA CBA3M, B CPaBHEHWU C 3a-
PyGEXHBIMY, HE BHIOEPXUBAN KOHKY-
PEHLMM HM MO TEXHUHECKMM, HU NO 3KO-
HOMUYECKMM XapaKTEPUCTMUKAM.

Onnako yxe B 1998 r. cutyauua uame-
Hunacok. Kypc ponnapa CLUA pesxko BO3-
poc. Habniopanca HexOTOpPLIt pOCT NPO-
MBILLNEHHOrO NPOU3BOACTBa B Poccuu.
MOBLICMNOCH ¥ KA4YECTBO BbiNYCKAEMOW
npoaykuuu. HO cTrano ficCHO, 4TO HEeBbI-
rOAHO, Aa M HET B 3TOM HEOOXOAUMOCTH,
Kak 310 ObINO BO BpeMeHa ObiBLiEro
CCCP, camum Npov3BOAUTE BCIO HOMEH-
KNaTypy CBA3HOUK TexHuku. [MpuHaTas
rnpasuTenscTBoM Poccuitckoi Pepepa-
umu "QeaepanbHan KOMMNEKCHaA Lene-
Bas MPOrpaMMa CO30AHUA TEXHUHECKUX
CPEeACTB CBA3W, TENEBUAEHUA U PAANO-
BeL@HUA", paccyuTaHHan Ha nepuoa Ao
2002 r., onpeanenvna Asa OCHOBHLIX Ha-
NPaBNEHUA ¥ FPYIINBI PA3BUTUA TEXHUKMU.
MepBas 3 HUX BkOYAET B cebn npous-
BOACTBO TEX U3OENUIA, KOTOPBLIE MO CBO-
MM TEXHUKO-3KOHOMUHECKMUM MOKasare-
NAM OTCTAIOT OT 3apyBexHbiX CTONb Cy-
LLECTBEHHO, 4TO OTEYECTBEHHAA NPOMbI-
LWNEHHOCTE NPaKTU4YECKKM HE CMOXET
B KOPOTKME CPOKM AOCTUFHYTL Tpebye-
MOro ypoBHA. MO3TOMy NpM3HAHO 3kO-
HOMMYECKM LEenecoobpasHbiM Npoaon-
Xarb NPAMBIE 3aKynky 3a pyGexoMm He-
KOTOPbLIX BUOOB 0BOPYROBaHUSA, Hanpu-
Mep, 1A COTOBOW CBA3K, ¥ CO3AaBarb
coBmecTHbule npeanpuatia (CI) ¢ yqac-
THem BegyLumx 3apybexHbix hrupm.

Ko Bropoi rpynne OTHECEHO MpPOuU3-
BOACTBO NPOAYKUUK  OTEYECTBEHHbIX
¥ COBMECTHBIX NPEANPUATUA, TEXHUYEC-
k¥4 YPOBEHb KOTOPO# BMNOAHE CONoOcTa-
BYM C aHANOrMYHON 3apybexHOn TexHU-
KOWA.

Jna pasemTvia NPOU3BOLACTEA, BLINYC-
Kaiowero npoAyKUMIo BTOPOIA rpymnbi,
KpaiHe HeobXOAYMO CHUXEHuEe Tamo-
MEHHbIX NOWNUH Ha 3aKyrnaeMble 3a py-
HeXOM KOMIMNEKTYIOWME M3OENUA U Ma-
Tepuansl. JJOCTaroqHO ckasarb, YTO Mpu
BBO3€ rOTOBOW NPOAYKLUY TAMOXEHHaNA
nownwHa cocraenaet Bcero 5 %, a Ha
komnnekTyowwme — 20 %! HYrobul ycnew-
HO KOHKYPMPOBAaTh C 3apybexHbimm npo-

U3BOAUTENAMM, BAXHO TAKXE PEWUTb
BOMPOC O NPegoCTaBeHu NOKyNareno
oboIogHO NpUeMnNeMon paccpoqky Or-
narsl 32 NPUOOPETEHHYIO NPOAYKLMIO
B Hactoauee xe BpeMs TONbKO 3apy-
6exHble GupMbl NpeanarawT CBOUM
KWEHTaM pa3nuyHble CXEeMbl paccpo-
YEHHbIX NNATEXER.

9T ¥ MHOrve Apyrve Bonpock 06-
cyXxaanM pOCCUIACKUE NPOU3BOAUTENM,
cobpaBluseca B anpene 3TOFO roda
B PoctoBe-Ha-[lJoOHy Ha KOHdEpeHumo,
NOCBALLEHHYIO Tako# BaxHOM npobneme,
kak "ObecnevyeHue NpuopuUTETOB NPON3-
BOACTBA M NPUMEHEHUA B 3KCMNyaraumm
npoussoaumoro B Poccuu obopyaosa-
HUA cpeacTB cBA3n”. OpraHusatopamu
KOHdEPEHUUY K COCTOABLLEIACA OQHO-
BpeMEHHO BbicTaBku "Ceasb—WUHpOpM
2000" 6bin MuHvicTepcTeo PO no ceasun
u uHdopmarusaymm, MuHUCTEPCTBO NO
aHTUMOHOMNONLHOI nonutuke PP, Cowo3s
npoussoanTenes n notpebuteneis 06o-
pynoeaHus cpenctB cea3u (CMNNOCC),
OAO "Cen3sbuHBect” 1 3A0 "IOxHO-Poc-
cuiackui akcnoueHTp”. OCHOBHaa Lenb
NPOBOAVMBIX MEPONPUATHIA — NOUCK Ny-
Ten npeononeHus Npobnem, TOPMO3A-
UMX Pa3BUTUE COBPEMEHHOW TENEKOM-
MYHMKaLWMOHHOM TEXHMKYA B HaLLen cTpa-
He

Penaxkyus xypHana “"Paguvo”™ Tpaau-
UMOHHO Yy4acTBYET B NOAOBHbIX Mepo-
MPUATHAX, ¥ Mbl HE MOXEM HE OTMETUTb,
4YTO MX OPraHu3ayMs C KaXAbM FOAOM
ynyswaetcsa. CkazaHHOE B NONHOM MEpE
OTHOCUTCA K POCTOBCKOU BBLICTABKE,
3KCMOHEHTaMM KOTOpPOo# Obinu Npeanpu-
atvs 1 GUPMBbI MHOFUX POCCHIACKUAX FO-
ponoB. 310 cobbiTe, €CTECTBEHHO,
He ocTaBunu 6e3 BHUMaHUA U TENEKOM-
MYHUKaLUOHHbIE HupMbl PocToBa. B 4a-
CTHOCT#, KOMrMianma “Uudgposuie Tene-
¢oHHbIe CeTu” NpUypoUMna K OTKPLITUAD
BbiCTaBku coobuwenvie 0 npeaocrasne-
Hum ewe opHol yenyru — ISDN — no-
TpebutensM, BBEAEHWY HOBbLIX Tapwd-
HbIX MNAHOB Ha NMPenocTaBNeHmne nocTy-
na B MutepHer. Kcratu, B PocToBe Hana-
xeHa OecrnnarHas AOCTaBKA KIMEHTam
MHTEPHET-KapTOoYEK (/17 onnarbl 3a yc-
nyr)

Xorenock bul, 0AHAKO, OTMETUTH, YTO
rOpPOACKan NPECCa, KaK HaM NOKa3anoch,
C/MLLKOM yX ONTMMUCTUYHO OCBELana
paboTy BoicTaBku, coobLas HuTarenam,
4To “"poccuickme npeanpuatia u CI
cnocobHbl NONHOCTLID Obecneuyntb an-
napaTypoit pOCCUiACKMe BHYTpEHHUE ce-
T!; CBA3b CTPaHbl CTRHOBUTCS HE33BUCU-
Mok,

AencTButenbHO, OonpeaeneHHbie yc-
nexy B OpraHu3auuvm cBa3y HabmopaoT-
C, HO €cNu Ha NPaBUTENbCTBEHHOM
YPOBHE He GyayT BHECEHbI CEpbe3HLIE
U3MEHEHUA B 3KOHOMUYECKYIO NOMTUKY
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CPEACTBA U CNOCOBbI

CBHi3b

PAZNO Ne 7, 2000

MO OTHOLLEHWIO K OTEYECTBEHHBLIM NPOW3-
BOAUTENSIM, OMeparopaMm CBA3KM no-
npexHeMy GyfeT BuiroAHeE 3aKynarb 3a-
py6exHoe obopynoBaHue.

B cBf3y ¢ 3TUM HENL3A HE COMNacUTh-
€5 C MHEHWEM BLICTYMMBLIEFO Ha KOHpe-
pPeHu¥Y NEPBOro 3aMECTUTENA FeHepanb-
Horo aupexropa OAO “Poctenekom”
P B. Kpesthnna. OH ckasan, 4T0 nog-
NEPXKA POCCUMACKOrO MPOu3BOAUTENA
NOMXKHA 3aKNO4YATLCA HE TONLKO B TOM,
4TO oneparopam ceasu OyayT peKOMEeH-
NOBaTh 3aKynarb TONLKO OTEYECTBEHHOE
obopynosaHue. JonkHbl 6biTh peweHbl
BOMpPOCH! O CHYXXEHKK HAnoros, 470 byner
cnocobcreoBarb pabote  POCCUINCKMX
npeanpuATid. Mexay nNpouvMm, npeanpu-
ATUA, KOTOPLIE BLIAEPXUBAIOT KOHKYPEH-
LMIO, Y Hac yxe ectb. "POCTENEKOM”, Ha-
npvMep, Hauvhaa ¢ 1997 r. gna crpou-
TenbcTea kabenbHbIX NMHUIA 3aKynaeT BO-
NOKOHHO-ONTUYECKUA Kabenb MCKIloun-
TENbHO POCCHMIACKOFO MPOM3BOACTBA.
OAO “PoCTENEKOM™ YCIEWHO COTPYAHM-
yaer ¢ JKcnepuMeHTanbHbIM 3aBOAOM
Hay4HOro npubopocTpoerun (33AH), sa-
kyrnas y Hero ¢ 1996 r obopynosaHue
SDH. Npaeaa, B 060mx cnyuanx peyb naet
06 mapenunx, paspaboTaHHbix 3a pybe-
»OM, HO MPOM3BENEHBI OHY Ha POCCUIA-
CKMX NPEANPUATUAX,

YuuTbiBas CNOXUBLLYIOCH CUTYauwio,
MuHcBasu PO BBENO HOBLI TEPMUH:
"o60opyaoBaHue, NPUpPaBHEHHOE M0 Npu-
MEHEHWIO K OTEe4eCTBEHHOMY . K HeMy Mo-
xeT ObiTh OTHECEHO NpousBoaMMOoeE B Poc-
cvv 060pyAOBaHUE, EC/IA TEXHONOTUS €ro
npou3eogcTea, 6asoebie NPOrpaMmbl
(BKMO4AA NONHBIA KOMIMNEKT KOHCTPYKTOP-
CKO#A, NPOrpaMMHOM ¥ TEXHONOTMHECKOMN
nOKyMeHTaimy Ha obopyaosaHue) nepe-
0aHb pa3paboT4KOM B COOCTBEHHOCTH
POCCHIACKOMY MpPOM3BOAMTENIO, KOTOPLIA
B COCTOfHuW# BbINyCKarb, NOCTaBnATb
M OCYWECTBATL SKCTUYaTalMOHHYI0 Noa-
NEPXKY 3TOrO 060pyAOBaHUS, & TaKKe Be-
CT¥ apXmB BEPCUl NporpaMMHoro obecne-
YEHUA CaMoCToRTeNbHO. Moka cnmncok Ta-
KOro 060pyaoBaHUA HE Tak yX BENMK. 3170
— Alcatel 1000 S-12 (3AO "Alcatel”,
r. CaHkT-MNeTtepbypr), DRX-4 (3A0 "POH-
TenexoMm”, r. TpexropHbii YenabuHckon
o6nacTu), Si-2000 (3A0 "UckpaYpanTen”,
r. Exarepunbypr), NEAX-61 CUI'MA (3A0
"H3K HEBA KOMMYHUKALMOHHLIE CUCTE-
mbi”, . Cankr- fetepbypr), SDE-3000
("WxTen”, . Uxesck). Takue Npeanpuatvn
UCNONL3YIOT HOBEALLIME TEXHONOIMM ¥ CO-
3pa10T pabouve Mecta ans keanudruumpo-
BaHHOrO nepcoHana. Ho pencreyiowme
CTaBKyt TAMOXEHHbIX TMOUWMH Ha BBO3W-
Mble KOMMNEKTYIoLME He NO3BONAIT
B NONHOM MEpEe peanm30BaTh BCE fpevmy-
LLLECTBA Takoro Npou3BoACTBa, NOCKONbKY
MPYBOAAT K YBENMYEHWO CEOECTOUMOCTH.

Cpeay  3KCNOHEHTOB  BLICTaBKK
"Cesaszb—WHdpopm 2000" 6bNO HEMano
pa3paboTyukoB M NpOM3BOAUTENER Te-
NEKOMMYHUKALWOHHOFO 060pyaoBaHuaA.
Pasancknis 3aBoa OO0 "MHtepkpocc”
{ren. (0912) 22-22-04, 22-22-14, 22-22-
24; dakc: (0912) 22-22-30; E-mail:
cross@dialup.etr.ru; WEB site:
http://www.intercross.rzn.ru) Nokasoiean
kpoccul ana ATC, yHuBepcaneHbie uame-
purentHble Npubopsl, yCTPOUCTBa 3aum-
Thi MO TOKY M HANPAXEHWIO, B TOM HuUCne
A8 KPOCCOB yCTapeBle KOHCTPpyKUMu,
pacnpepenutensHule wxadbl  kOpoGku,
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®oro 1. Hoean paspaborka 000
“"UnTepkpocc”’ — cucTeMa Bbinpa-
MuTencHas CB24-15

cuctembl 6ecnepebOAHOr0  nUTaHuN.
Hosoe uspenue OO0 "WUHtepkpocc” —
cucTembl BoinpsiMutTenbHule (CB), npea-
HasHavyeHHble Ana obecneveHun rapaH-
TUpoBaHHOro GecnepeborHOro NUTaHun
MOCTOAHHBIM TOKOM C HanpsixeHvisimu 24,
48 u 60 B nuHeitHO-annapartHbixX LIEXOB
MEXAYrOPOAHLIX CTaHLUUKA, TenerpadHbix
y3nOB M CTaHUuiA, annaparypbl ropoa-
CKOI4 ¥ CENbCKOM TenedOHHOM cetu. Cu-
CTEMbl MOTYT MCTONL30BATLCA TaKKe Ha
PAAVOPENEHBIX ¥ BONOKOHHO-OMTUYEC-
K¥X NUHUA CBA3K C CyMMapHoit noTpet-
NREMO MOLLHOCTLIO N0 6,3 kBT. Cyuecr-
BYIOT ABa BapuaHTa KOHCTpykuuu CB:
CB24-15 Ge3 orceka nopa akKymynsatop-
Hbte Gatapeu u CB24-15A ¢ orcekom noa
Hux (cM. dpoTo 1).

OAO "UHMUC-TAHTAN" (ten. (095)
306-39-57; ¢axc (095)306-22-88; E-
mail:stczt@glasnet.ru; http://www.glo-
binf.ru) AeMOHCTPUPOBANO BO3MOXHOCTH
uMpPOBOA KOMMYTALWMOHHOR CUCTEMDI
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doro 2. TepmunansHoe o6opynosa-

HMe, MCNOoMb3YyEeMOoe ANA BUAEOKOH-
¢dpepeHucea3m B cucrteme C-32

C-32, obecneumBaioueis sce basosuie yc-
nyrvi CBA3K 3a CHET foseaeHust LMppOBO-
ro notoka (32 k6ut/c) ao abBOHEHTOB, kKO-
TOPLIM YCTaHaBNUBAIOTCA LMPPOBLIE TE-
ne¢poHHbIE annaparth.

Bonbluoe BHMMAHWE YYaCTHMKOB Bbi-
CTaBKkyi NPUBNEKNA AIEBMOHCTPALMA BUNEOD-
koHpepeHumu Ha ckopocTih 32 kKBuT/c (CMm.
¢$oT0 2). CTOUMOCTB 3TOM YCNyrv no umd-
poBoMy kaHany C-32 cylLecTBEHHO Hvbxe
CTOUMMOCTY ananorvHon yenyru B LCUC.

C-32 cocrout n3 Habopa 6a30Bbix MO-
Oynen, coeauHaWmMxcs Mexay coboi
¥ IMEIOLLIVX CTaHAaPTHBIE CTLIKY NO CeTu
OKC. Ons coeavHeHUs ¢ APYTMMM CTaH-
HMAMM Ha HUX ycTaHaenusaioT 06opyno-
BaHvie conpsixkenus. CTpykTypa CuCTeMbI
NO3BOAKET CTPOUTL CTAHLMK PA3NUHHOIO
Ha3HaYyeHusi — OKOHEYHBIE K TPAH3NUTHLIE
/17 FOPOACKUX ¥ CENbCKMX ceTen. Hema-
NOBaxHoO, 4TO BHeapeHue C-32 no cpas-
HEHMIO C APYrMK L POBLIMIK CTaHUMA-
Myt 0GECTIEYMBAET 3KOHOMMIO Ha HOMEp
B nBa pa3a, NO3BONSET CHU3UTL NOTPED-
neHve sHepruy B ABA3, @ aBOHEHTCKOro
kabens — B BOCEMb pas.

Cucrtema C-32 wmpOKO NpyYMEHAETCA
Ha ceTsax YKpauHbl, rae BBEAEHO B 3KCrny-
arauuio 6onee 130 ThiC. HOMEPOB C MC-
NONb30BaHUEM CTaHLUUIA eMKOCTbIO A0
20 Thic. HOMepoB. B HacToAwee Bpems
cuctema C-32 npoxoaut cepTuduKaum-
OHHblE ucnbiTaHuna B Poccuu.

Mpowealme B PocToBB KOHDEPEHUMA
¥ BLICTaBKa NO3BOMNMN POCCUIACKIM pas-
paboTumMKkam ¥ Npou3BOAWTENSIM TEne-
KOMMYHUVKALMOHHOFO  06opynoBaHus
fPOAEMOHCTPHPOBaTL PE3YNLTATh CBOEH
AEATENbHOCTY U OOMEHATLCA OMBLITOM.
A ynqacTve B 3Tux cODbITUAX BeCbMa OT-
BETCTBEHHbLIX OPraHu3aTtopoB BCENAEeT
HEKOTOPYI0 Hadexay Ha TO, 4T0 06cyx-
AaBwwecn B POCTOBE akTyanbHbie BOMpOo-
Cbl BCE-Takut MOTYT BbiTh peLleHb. |

F

( HoBOCTW )

Cocrosinack npecc-KOH¢pepeHums, rno-
CBALLEHHan NPeACTOALLEN TPETLER MeX-
AyHapoaHO4 BbicTaBke “"BenomcTeeHHbie
¥ KopriopaTuBHble cBasu — 20007, koTo-
pan npopnautcs ¢ 4-ro no 8 nexabpa
2000 r. 3Kcrnosviunsi BbICTABKY Pa3MEC-
THTCA B NaeunboHe Ne 57 Beepocceuiacko-
O BLICTABOYHOIO LeHTpa (BBU,).

Mpecc-KOHDEPEHLUMIO OTKPLIN NPEeL-
ceparens OprkoOMUTETa, HauanNbHUK CNYX-
66 cenau PAO "EQC Poccun™ B. X. Nw-
KMH, KOTOpbiA coobuwn, NTO naBuNbOH
Ne 57 BbibpaH He CriyuaitHO — OH, C TONKK
3peHun Oprkomurera, GonbWwB NOAXoauT
ns paboTbl 3KCNOHEHTOB, TaK KaK MX 41C-
o rog, OT ropa pacrer. Bo Bpemn BbicTaB-
K¥A TNIAHUPYETCA NPOBECTU HaYYHO-TEXHU-
4eckyio KoHdepeHumo Ha Temy "Breape-
HUE HOBbLIX TEXHONOIMIA H& BEOOMCTBEH-
HbiX M KOPOPATUBHBIX CETAX CBA3K .

BrhicTynaBwue Ha npecc-KOoHpepeH-
um npeaceparens nunens Oprkomutera
pacckaszan# O CTparervyeckmx 3azaqax
BLICTABKK: 3TO MNOLNEPXKA POCCUIACKON
Haykyh M OTEYECTBEHHbIX NpOU3BOAVTE-
newi, npvieneyeHye HOBbIX noTpebureneit
YCNyr CBR3uvi, NPMBNEYEHUE WHBECTULUA
ANA peanv3anmMy KPYTHbIX TENEKOMMYHM
KaLMOHHBIX NPOEKTOB. |
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xBa, a/a 70, yn. Wepbaxosckasn, 53;
095)366-8145, 366-2429, 366-0922;
arket@dodeca.ru; books@dodeca.ru

Komnoxenur

e

veriex

ap.1

f3M L] o 2
OC DC Powewe Moo
n serrov
Ot 32V AL W
P 411081 Brmweo

sacsson Bt
n oo = DA ]

~e -
B ams

3on bl \

e “1

TexHuuecKkan noaaepxKa,
N © KOHCynbTauum, obpasiubl
Nlyqywiune onrosbie L{eHbl

o»

-




—

523
3

OAO "MHHIIN"

IpuGopbi n cpeacTBa niMepennit
Ocunnnorpadei:

C1-150 -15 MTI'u, 1 kanan, pacTaxka X 5, norpeHocts—5%
C1-151 - 35 MI'y, 2 kanana, pactsmxka x 10, norp.-5%
C1-157 - 100 MI'y, 2 xanana, BCTp. TECTEP P/KOMIOHEHT
C8-33 - 20 MI'y, 2 kanana, 20 M est6/c, KOIVRS
C8-34 - 1 MI'y, | kauan, 10 M srib/c, shic. uyBcTs. 0,5 MB/nen
BoaLTMETDbI:
B7-65 - U=10°+10°B, U=10"+750 B, I ,T=10"+2 A,
B7-66 - U, 1, R, "nposeouka”, kxnacc voyHoctH-0,25%
A2-1 -1, 3x10"° =107 A, norpewmn.- 0,15%/roa, KOIVRS
MeraommeTtphi
E6-22 - R, 1 kOm+10T'Om, U - 1000 B, norpenm. -1,5%
E6-23 - R, 10 kOM+100 I'Owm, U-2500 B,norpeum. -1,5%
I'enepaTopsl:
I'6-43 - dopmuposaime cHranos cHHyCOMIAIBHOM,
Tpeyronsiiol ¥ npaMoyronsHol GopMel
I'3-131 - muanason uacror ot 20 Mu oo 10 MINu ¢
aBHOM nDepecTpoiikolt Ha KaXIOM M3 6 AHaras.
H3II - U, 0,1+30 kB craTnyeckoro nanpsxenus, norp. 5%
B10K BbiIeNeHHA TeleBHIHOKMHON CTPOKH
Tes./¢akc + 375 172 62 - 57 - 50, 62-83-66
oao mnipi @ mail. belpak. by
Jlaaum xoucyabTALHIO N0 TeJedony, 0OKaXKEM NOMOWL B
noaGope HIMEPHTENLHOIO 0GOPYSOBAMKS BIAMEH CHATOIO

€ NPOM3IBOACTBA HMJIK MOPANTLHO yCTapesliero,
ocyuiecTBum aocrasxy no CHIC
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JAEKTPOHHBIE KOMMOHERTDI

(0531281-0428; 281-04075; 281-614]
melaEeicomp sk
www_tliemp.n
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Bunpasumeavnvic duodui:

— lmp(pvauomnl
_( a0 1200 B, 1 0r03402l):\ forl 050 kly
— ONMTAKCHLIBILIC G u-rpon('m'm\m e ¢ Tonkon Gazol
U(-G a0 200B I 025A f no 200 xl'n
suHTaRCKabe ¢ Gappepom HloTkn
U_ﬁ wl20B b 2070 A, for 10 10 200 k'

JTuodwm CBY: evcevmeinanse, nepeiousTe. e, ICTCKTOPIbIC
Humezpaasnvie cxemwi cepuin 142, 1114, 542
Ha.10,a0apumusie aunpRMUIMETLHLIC CHIO.30b

l,"_ﬁ'_ no 5000 B, I 03A f w 50 &l

Hoemaska 6 ROPRyCROM U DOCROPRYCROM BCTOIHEHI
Haoanwi kameaios 6uesLIgemca no sanpocy

I40078. Vovxonvian ot noe, Lowacnie, g Vapaania b, 1
Fer prancenr: (0034 357-32-00, 337-31-306, 353 7-20- 4. 5357-42- IN

S =]8]2) (3432) 439235 434604
ocuunnorpadial MYNETUMETP|
M=
MEraoMmMeTpb! WCTO\HMIA MMTaHHA
www.belvar.ural.ru
\WOAQO «MOPI/IOH»
PAZPABATBIBAET M INTPOU3IBOIAMT
| KBapuenkie reseparopsi: KsapueBnie QHIBTPBI:

Om npeyusuonnbx U lyouo'mmuue u /luckpemrisie
Manowymawux 00 Takmosvix u LEeBbIE PE30HATOPEE

)’n ame.uux HaANpRMNCEHUEM Ha'ropu ;ulﬂ nenml\epon

T s ? 720 &Daxc 7 -
E a1| ) g 64 mofion.com.ru ’
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rS:«r‘-fJ'lﬂ AHAAUIATOP CNEKTPA

YacroTHbli guanaaod 150 Ky - 11Ty

ljucpposas cucrema GAMY

Monoca oG3opa 2 k' - 100 My Ha genexwne

Monoca nponyckanus 3 Ky, 30 KMy, 220 Kru, 4 My . e !’_

DBononH. onyum: aemogynatop AM/UM, uamepurens = -
MOLUHOCTY, CREARLYMIA reHeparop |

Ynpaenesxue vepes uitepdenc RS-232 =
MapkepHble uameperusn abcomoTHbIX .
¥ OTHOCUTENBHBIX BENUIUH BN insTex

MHOTOPYHKLLWOHAABHBIE TEHEPATOPbI

®opma cumnana; 3 1
Yacrora: o1 0,1 [y go 10 My
Amnnutyga: o 10 B Ha 50 Om ] g

MPOBKA 3CCUMETPUN CUrHana -
[obBarneHne NOCTOAHHOM CMELEHUS : X
AMNNIMTYAHANA ¥ YACTOTHAR MOAYNAUMR
Bbixoa curvana ¢ yposHem TTJ1, KMOM
CaunupoBaHHme no vactote \
BCTPOHHbIH YACTOTOMED, MIMEPEHME BHEWHEH YaCTOTh aree”

IO l;u‘J P IZN SO OZ0P 2051 2

SO~ 5195 OCLLUAAOTPAS
Monoca nponyckanus: Ba xawana no 100 MMy *—
PassépTxu: ocHOBHas A, 3agepxaHHas B,
ofHoOBpeMeHHan paboTa pa3BeépTok 3T
KypcopHble A-U3MepeHus u aBT. U3MepeHUs =

napaMeTpoB CUrHana c ebisogom Ha T 4 . Hy
ABTOMAT. YCTAHOBKA KO3, PasBEPTIM I
NamsTe Ha 10 YCTAHOBOK OPraHoB YNPaRNeHUs
X - Y Bxog, Z-mMopynsayus S———
BeIXOf CHrHana CUHXPOHU3AL UM Bl nsTex

*toyr: )

YACTOTOMEPbI

WUamepenue vactotel: 120 My, 1,3 Ty, 2,7 My
YyscTeurensHocTs: 10 MB

Paspewenue: or 0,01 My

CraburbHOCTL ONOPHOMO reHeparopa 10°
PerynupoBka ypoBHA 3anycxa

Maue?eﬂue nepuopa

8ec: 1,7 xr

Ta6aputbl: 230x95x280 mm

\ Bec:2-24x [afa wmbr 251 1 1mm
e Y
&€ | LHMPOKAS TAMMA AMHEWUHDBIX UCTOYHHUKOB NUTAHHA ——
Lo g1 ] J830D T JYzUD T 3UBUD pULULY 54305 | TpéxkaHanbHble UCTOUHUKA NUTaHMS, |
U, B: 2x18 2;(30 2%x30 2x30 2%x60 - C BOSMOXHOCTBIK) NapannenbHoro u -
LA x5 %2 23 %6 3 NOCNeAoBaTerbHOrO COEAMHEHMS BbIXOA0B
5'B 3A v v v v v Lindposan MHaMkauUs TOKa M HANPAKEHUA e -
. (nns npuBopoe ¢ uHaekcom D) el
Fabapuroi 255x145x335 MM 255x145x420 MM PeXtMbI CTABUIM3aLIM HANPSDKEHUS W TOKa LRy
__Bec: 15k 18,6 . HeCrabunbHOCTS BbixQAHbIX Napametpoe 0,01% N »
[oES [ SPS ) UMMYNCHBLIE UCTOYHUKM NUTAHUS
ST JEBUD JISUD 3USLD SU9Y e Jga0 B30y 33
U, B: 18 18 30 60 U, B: 18 36 60
LA 3 5 3 1 LA 20 10 6 R
Fabaputhl 128x145x285 MM TaGapuTsi: 128x145x285 Mm F |
Bec: 4 § 5 o _é . ~ BOC 3,2 3,2 3,2 ® oo
-, = s 0 %
(2 ;‘A-_J\'JlKOMEMHMPOBAHHbIM MYADb A{fnﬁ:‘/ﬁl TOKOBbIE KAELLW — oA
o 7 ) S a7 .
APPA 17 (MyneTmeTp xapaHga. Tuna): U/~U: no 600B,
(aymeTHETp 2panin R: ) no 30 MOM / Mamepenue: ~U: A0 600B
WCTIBITAHHE AMOLOB U: Ao }ggg E
apPA 11 R 1 Ao loooa
MOAYNb UsMepenus t°): t° -50 - ! . .
APPA 1537(%% Kﬂﬂﬁﬁ): ~I: no 300 A L& L 3% R: ﬂg 18 %&"’ Npo3BoHKa
APPA 11CO (Mofyib U3MEPEHUA OCBELUEHHOCTH; ONLMOH) . ' HacToTkL: h
APPA 11H (Moaynb H3MEPEHUA BNAXHOCTH; ONIUOH) PA YaepwaHue noxalarum . PA
‘ BO3MOXHbI PAANIU4HBIE BAPHAHTL! KOMIIEKTALMM gt Viamepetiue cpamexs. snavenudt (True RMS) .7 150
A . —
* cg':\' é;'ﬂl MYABTUMETPbI e — : -P..‘q.-dl MYABTUMETPbI —
AR — Set -
Mameperwe: ~U:  no 750 B T Mamepetme: ~U: go 750 B W20 -
U:  Amo1000 B ——— : no 1000 B -
~l/l: Aoc10A w——- ~l IR! no%gﬁo N
R: Ao 2 lOwm, npo3BoHka - c: ﬂg 20 Mo "Po3BOHKa
C:  Rpod0omo® . uactotel:  go 30 My
vactorel A0 1My eéoe UcneITanue V0108, NOrUMEecKwit poGHNK
YnepxaHue nokasaHum, min/max nsMepeHmna LiucbpoBast 1 rvHenHas Wkanoi
NamsTo APPA BnaroaawuHoe ucnonHeHue
Tabaputwi: 86x185x32 mm; Bec: 370 1 e Tabapuroi: 84x175x31 mMm; Bec: 3401
&Fj?ﬁ:‘gbb L MYABTUMETPbBI — MNpurnalaem k COTPYAHUHECTBY PErMOHanbHLIX AUNEpoB
ﬁ;‘: ”'::e. U po750B . MocTonHHO B Hanuuum Ha cknage 6onee 300 noanumnn
PRl T Re1d00 B OcyLLecTBNREM JOCTABKY, PEMOHT, METPOMNOrMUECKYIO NOBEpKY
~1/): noi0A et npuobpeTéHHOro y Hac obopyaoBaHus,
8; ﬂg ‘113 mgm NPO3BOHKA == a TaKxe nboro Bawwero obopyaoBaHus
uactotet o 4 My
LﬂeMneQaTypu: ¢Y’f‘° 1300 c°6p o .. Appec: 117419 r. Mockea, yn. OppxoHukugse o 8/9 ||
MPOKIA CNEKTD CDYHKUMIA MaT. I - . 47 65 ET ¥
RS-232 uiTeptbeic, pervcTpaums peayneraros M\ PR ,_Te"'lfa"_‘i'_ 952 11_14, 952-65-52, 958-57-76, 2:_#6-45 58
|.L _lebaoum: 90200x42 wu; Bec: 4201 = E-Mail: pristi@prist.com URL: www.prist.com—

e —————
= — =
= =
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o6opynosaHue v cUcTeMbl pPagvuoOCBA3U

Hosbie nopraTMsHble paAUOCTaHLIMK

ICOM IC-F3GT/F4GT w IC-F3GS/F4GS T

NPeAHA3HAYEHB! AARI eXEAHEBHOTO

MCTIOAB30BAHUS B CAYXeDHLIX 1

TEXHOAOTMUECKUX CUCTEMAX CBA3M.

FpodeccnoranbHbie NOAL3OBaTEAU CMOTYT

OUEHWUTb KAueCTBO CBA3M, HAAEXKHOCTL M !

yAOBCTBO YNpPaBAEHUS PAAMOCTAHLIWA

HOBOW Cepuu.

® BoamoxHOCTb paboThi 8 TPAHKUHIOBOM ‘ \
cucteme SmarTrunk i npu ycraHoske i
Aornueckoro mMoayas UT-105. Aas N
pabotsl B8 cucremax LTR Tpebyerca ’ \
moayas UT-111. l \

e [NoAAEPXKKE HECKOABKMX CHUMHAABHBIX |
ancrem. CTCSS (ToHanbHBIf j " o\
wymonoaasuteat), DTSC (koaosbin '
wymorioaasureat), DTMF-rerepatop + ‘ (AN

SIBASIOTC CTAHAAPTHBIMK  (DYHKLIMSIMM. .
AONOAHHTEABHO MOTYT ObiTb YCTAHOBAEHBI |"\ \ \
2/5-n Tonoebin (UT-96) u DTMF (UT- \
108) aexoaepbi. l
e HaaexHas kOHCTyKums. [pouras ueAbHas A 1 I
NEpPesHss NaHeAb M3 NOAMKApOOHaTa, ~ ’
ANOMUMHUEBLIA KAPKaCc Kopryca, BUHTOBOE
Kpenaenne aHTenHol. Cootsetcaue
BOCHHOMY CTaHAAPTY HaaexXHOCTH MIL-
STD 810.
* Dyhkuns “BAaserel ynaa” Boiaaer
ABAPMIAHBIM CUTHAA MPU HAXOXKAEHMU
PAAMOCTHALIMA B FOPH3OHTAABHOM
noAoxermu (Tpebyetcs moayab UT-113). .
® 7 NpOrpamMMUpyeMbiX KAABMLL. l i |
¢ [MporpaMmupoBaHMe C NEPCOHANLHOIO

?COM ?COM

Py P P2 P3 ' pe P P2 P
komnbioTepa (Windows 95/98). 2z
- . 1 2 3
® AAPaBUTHO-UMMPOBON Anchiaelt Ha 7 \
3HAKOB € TMOACBETKON. 4 5 6
* Oynkumm 3reprochepexeHus u 7 8 9 .
akKyMmyasiTopHbie Gatapen Gonbiion * 0 #

EeMKOCTH.

HOBAA CEPHA PAAHOCTAHUHK ICOM

B xayecTee eeaarm 32 NECTanKN eGEpyABEaNMS N NCANW EPMNMMIHOTCH UEERie GyMarn, BIanmMe3aveThl N
Gaprep. Paspaiars naeM CXeMul (MNINCHPERZNNR NPECKTBA CECTRDEENS CNCTEM DaANETEAC(jemMeli CBAaN.

NOKIA § g [l STANDARD

AUTHORIZED DISTRIBUTOR AUTHORIZED DEALER AUTHORIZED DISTRIBUTOR

Dipwec: Paccwa, Ma xaa, Capwaecen wecce, 125 (59 speassux-onvangac 1€ po 18) Aan sourii: 113507 Peccun, Mockea, a/n 120
Tenepen: (0BS) 742-34-44 (mn roxavass o) ®anc: (0BS) 742-34-88 E-mail: rakie(@l-he) er.wskra Iatsraet: www.l-heiper.re
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TOYHOCTH ONA NPOPECCHOHAJIOB locypapcTeeHtble NHUEeHIUN 12.0163-95, 12.0301-96 1 12.1121-00
‘ JIMyeH3Hs Ha PeMOHT CPeACTB W3MepeHwd 12.1045-99
AXNpeauTauus Ha npaBo NPoBeACHUSA KaNHGPOBOYHBIX padoT
1S AKKpefiNTauus Ha NpaBo NOBEPKHU CPeACTB H3IMEPEHNN
- c: U - Tektronix
- HEMEONEHHO CO CKNAOA B MOCKBE:
— ~ , - =
e e~ 8 = Monoca nponyckanms 100, 300 nnun 500 My :,f, * Nerxuit manorabapuThuin ocuunnorpad
i e° Yucno kananos 2 unu 4 o * YacroTta auckpetusaunn 1My
™ * Yacrora swbopok 1.25, 2.5 unn S My a * BNYP, asTonamepenus 40 9 napaMmeTpos
N - o ks v * MukoBwik netexTop 1 HC o * TB-CUHXpOHU3auns
- Pl 0O * CunxpoHusauus Edge, Pulse, Logic, Video N = Unrepdeicw GPIB, RS-232, Centronics
E a3 = * Texnonorvs DPQ, usetHoi XK-aucnnei [=) Mogens Nanoca Konuwecteo
- . .‘.:"-‘ 4 x * prbe-aHallMS . R NPONYCKAHWA KBHanos
a * BCcTpoennbit anckosog 3.5, Centronics-nopt TOS 210f 60 MM
T o glioes o, 2 « purepdeic RS-232, GPIB, VGA-out, LAN a TDS 220| 100 MFL 2
O * MNutanue OT CETU MW akKyMynaTopa E TOS 2241 100 My 4

r C DM-1000 DF -6057 ECT-650

¢ U~ B..5008B| 18 .750B [0,1B..750B
U= 0 B..200B - (
I- o, A 2KkA
. I~ 0 A..2¢kA  |0,1A..300A
2N N 3 R 0.1 M...2 KOm 10m...2kOm —_—

N e e 5a30Bas NOFPeLHOCT 0,8% 0,8% 1% T [ ]
® DwameTp o6xBara 35 mm 55 MM 28 mm B

~
I

/ KoMBuHNpOBBHHLII NPpeun3noHtbii kanubpavop Noprarvshbiit perucTparop
u TRUE RMS mynutumerp AAHHLIX

49, paspRaHei KK C nonceenain «OTHOTENBHBIBVGMEPEHVS Npeprastaqen am PervcTpaLn NAakHbIX
Mansmora 16 noxasaHn, BS-232, N0 Basoeas norpeuHocTb0,08% y  OT PA3NUHHBIX YCTROWCTE: uaMepuTeasien
TeMNEPaTYPh!, BRAXHOCTH, ATYKOB AABNEHUA,
A R e r o TRE U T B 0 T4 Aranorossiiexon 0 ... 200mB. 0 .. 2B,

12125 MA, war 1A )=/~ 0D1mA.400ma| P O... 20MA 3'/2 paspaakein KKU. Mamats no
PRr  FOALH W NG A 0010m...40 MOm. 50000 3arumceih, BCTPOSHHBIA TEPMONDUHTEP,
$0,5...4,8 'y, war 0.01 7y f O0017TH..200dMY RS-232

()
Escort-2020

BUPTYAJIbHbINA OCLUNNIOrPA® CMELLAHHBIX CATHANIOB ——=

AKC-3162+ - gge ISA-nnatw Ann MK, coveTaowme 2-x KaHanbHeIN LMGPOBOIA 3aANOMUHAIOLLA ocuunnorpad
¥ 16-Tt KaHaNBHBIA NOTMYECKWIA aHanu3aTop. MNo380nReT: oTcnexusaTs c6ov 8 UWGPOBOM NOTOKE BAHHLIX
NPOBOAWUTS NOUCK, @HANIM3 ¥ YCTPAHEHUE NOMEX, LLYMOB, PEANN30BaTh CAOXHBLIE CXEMBI CUHXPOHWU3ALMK
ee MO. XapaKTeprcTmKit OCUMINON] ?\?az

XapaKTepucTuku NOryyecKkoro aHanuaaTopa: e nonoca nponyckanus: 0... 100 My
* KONWYECTBO KaHanos: 16 « HyBCTBUTENLHOCTL: 50 MB/aern...2 B/pen c warom 1,.2,5
« MUHVMaNBHLIR NEpUog BuIGOPOK:  Neprog 8u6opku:

50 He B peantrom BpemeHy 8 PEXUME PEANbHOMO BPEMEHY 50 He...2,5 Mc

500 nc 8 NEpUOAVHECKOM pEXUME 8 pexuvme NosTopeHnn 0.5 He...2,.5 mc
* MaKCUMansHbik neguog 8uibopoK: 2,5MC = k03-T passepTkn; 20 He/aen...2 c/aen
» fymHa 3anucu: Ao 8000 exbopok « K2 3anrcy: 20 8000 BLIBOPOK Ha Kanan

AKC-3162+

AKTAKOM

i

' ManorabapuTHoe 3NeKTPOHHOE YCTPONCTBO Konu«ecreo garvkos 8
— S— N NOAKNINHAEMOE K KOMNBLIOTEPY C NOMOLLLI0 Konn4ecTeo kaHanos 8
- - unrepdenca RS-232 yvepes COM-nopTt [Lvanason Temneparyp .55 ... +125°C
N L B yRaneOrG Kon 5onR ToMnepaTYPL. OcroBKas norpeumocTs +0.5°C
= -\ 8 KOPNYCax KOMNLITEPOB, XUABIX N NPON3 Paspeuerine no temneparype 0.1°Cc
= . BOACTBEHHLIX NOMELIEHUAX, MOPO3UIIbHBIX Bpemsn onpoca onHoro patumka| He Gornee 1.¢
- Kamepax, 419 TeMNEePaTypPHOro MOHUTOPWUHIa fabaputriie paaMeps 62x55x17
fe==== TEXHONOrUueckux 0BLEKTOB ¥ NP McnonHexve 1P-40
\ NasnbHan CTaHUWR O/18 NaNKWU FrOPAYMM BO3QYXOM

AN MOHTAXa U AeMOHTaXa PpapNnOKOMNOHEHTOB
(QFP, SOP, PLCC, SOIC)

e
> % '
sapy | .  Hacoc gnadparMeHHoro runa * AHTUCTATUHECKOE UCNONHEeHNe
' OU3BOAUTENIHLHOCTHIO A0 23 N/MUH « Gonboi BLGOP HAKOHEUHWUKOB
1 1 A . « Perynupogka TeMnepaTypsl ropsue * MorpebBnsieman MowHOCTL: 270 BT
1 lﬂ ' Bo3ayxa B npeaenax ov 100 ao 420°C o rabapute: 245x187x135 mm
« PerynupoBka notoka » Macca: okono 4 kr
3AKA3BIBAUTE BECMNNATHbLIK KATANOI KOHTPONIbHO-U3IMEPUTENbHbLIX NPUBOPOB!
3NUKC: 115211, Mockea, Kawmpckoe wocce, Aom 57, xopnyc 5 FapanTms o1 1 roga no 3-x ner
TEN.: (095) 344 9765, 344 9766, 344 8476, 3446707 PemoHT, Nnpokar, gocraeska

DAKC: (095) 344 9810 INTERNET: http://www.eliks.ru E-MAIL: eliks@dol.ru Onucanus Ha PYCCKOM $i3blKe



Mot npodoaxcaem nybauxayuio pomozpauii omeuecmeeHHbIX KAALKYAAMOPOE U3 KOAAEKKUU

C. ®poaoea (2. Canxm-Ilemepbype). Lleaurxom ¢ Imoi xos1eKyued MONCHO NOIHAKOMUMBCA HA caume

http://www.geocities.com/SiliconValley/1061/calcoll. htm.
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B 1977 1. 6uina paapaborana mukpocxema K1451MN11, koto-
pas  UCMOML30BanacL NpW CO3AAHUKM CEpUN KapMaHHbIX
KanbkynaTopos. Mepsoii ua HAX — “3AnekTpoHuka b3-26" He
TONBKO BLINONHAN ONEpaLUY CNOXEHUS. BbINMTARUS, YMHO-
XEHMS 1 AENEHNS. HO U MOT NPOM3BOAMTL M3BNEYEHUE KBA-
ApaTHOro KOPHA, ONepaLuu € NPOLEHTaMK 1 NamaTsio. OH
NOCTYXMI OCHOBOW NS KANbKyNSTOPOB, KOTOPLIE yMenH
BHNONHATL NUWL OAHY U3 AONONHWTENLHBIX OMepauui
B3-23 — pabora ¢ npoueqtamu, B3-23A — u3BnevetHue
kBanpatHoro kopha, B3-24 — ornepauwm ¢ namaTero. Kcta
T, B63-23A BnOCNEeaCcTBMK CTan CambiM AelueBbiM Kanbky

<A Aoy

-Iillil-

sn cos tg  owx

naropoM (oH cToun ecero 18 py6.)
Ha doro nokasan kanekynstop B3-26A co CBeTOAUOAHLIM
MHAMKATOPOM.

STe1-T-To
aaooo
oaao
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BE800&
8008

[ J 20 3] - Jn
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Kanbkynsitop B3-32 ymen Bul
YUCNKTH KOPHW KBALpartHOro
YPaBHEHWUA 1 CUCTeMbI YpaBHE-
HUI C ABYMA HEW3BECTHBLIMK

B koHue 1977 r. 6uin pa3paboTan u NoCTynuAn B Npo-
[axy Nepebii COBETCKUIA MPOrPaMMUPYEMBIA MUK~
poxanskynstop B3-21. Y nons3osarens nossunack
BO3MOXHOCTb CaMOMy nUCaTb nporpammbl. Crou-
MOCTb kanbkyns1opa 6bina rno reM BpeMeHam BEChMA
Boicokol — 350 py6.! MNporpamma  MuUKpokanbkyns-
TOpa Morna conepxarb o 60 waros, kaxaan Knasu-
Wwa vmena ceoi kof orepauyn. Mossuancs GyRKuUK .
6e3ycnoBHOrO Nepexofa. NEpexofa Ha nopnpo-
FpaMMbl, @ TaKXe NEPEXOAOB M0 YCIOBUIO

HacronbHbie Bapuatsl Mogenn B3-21 Hazwiea-
ek MK-46 u MK-64. 310 Gbinn 6onblune kaneky-
NATOPbI (OAMH 13 HYX NOKa3aH Ha GOTO), UMEeBLUKE

a 3aAHel CTeHke Kopnyca CneuManbHbie pasbe
Mbl [1/9 BBOAA M BLIBOAA MHOPMALMK, 4TO NO3B
NSN0 MCNONBL30BATL MX NS YNPABNEHUS HECNIOX-
(T HbIMI POU3BOACTBEHHBIMKY  NPOLECCcaMu

MK-64, Hanpumep, MOXHO NPUMEHUTH B KAYECTBE
uMpPOBOro MameputensHoro npubopa, Tak kak
B HEM UMENach Nnara aHanoro-umdposoro npe-

\ / obpa3osarens, NO3BONAIOWAS U3MEPATL HANPS
*eHue 8 avanasone -9,99..9,09 B

([ ]

Ha 301 ¢ororpaduu

NEeMOHCTPALUOHHBLII
) KanekynaTop pasmepami
- 1x1.5 M, CO3naHHBIA HA
ocHose bB3-36. B cBoe
spems C. ®ponos noaa
pun wkone, B KOTOPOW
YHUNCH, AEMOHCTPALWOH
HbIl! BAPUAHT KanbKynaTo-
pa MK-54, Ho Tam, k co
KANEHUIO, ero He coxpa-
HUK
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Ha nepsom nnaxHe — oauH n3 nobeanTenen KOHKyPCa Ha Pa3paboTKy -
Habopa ana HaumHaowux paawonioburenen C. LUnnoBckwnin (TpeTmi '_, i'l' ' .
npwm3) n3 Crasponionsckoro BBUYC. [ J . "
H
e
-
s

Heun3aMeHHbI HHTEPEeC BbI3bLIBAN Y Y4aCTHUKOB yCT-
— HOro BbIMYyCK3 CBEPXJIMHEHHbIn YM3Y KOoHCcTpyKunn
C. AreeBa (B yEHTpeE).
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Aupexkrop PMTHO “"Pocy«npubop” B. KpbiHkuH (cripasa) spy<aer nep- 13 g s §,
BbIM MPN3 KOHKYPCa H3 pa3paboTky Ha6opa ANA HAYNHAIOWNX P3RNOITIO- € a F
6urenen — 10 toicay pybnen — UBaHy Bakomuesy (r. YNbaHOBCK). . - z a_‘ Py g
- \ - @
O a
o
® a ;’.ﬂ @ ;%
ABTOP MHOro4YHMCcneHHbix nybnukaumn B xypHane N. Hewaes (cnesa) § g 4
3HaKOMWT CO CBOMMM Pa3paboTkamMu noceTurenein spictasxkun. Ero cra . . TET
TobM GBI OTMEHEHb! CMeUNansHOM Npemnen KOHKypca " Jly«qwmne nybnun- B OXMA3HWN H34ana YyCTHOrO BLINYCK3 nepes BXO
kayuun 1999 ropa’. AOM B N3BU/IbOH — 3BTOMOOGW/IN 3HTY3N3CTOB BbICOKO
K34eCcTBEHHOro aBTO3BYKa.
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