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TOYHOCTSH ANIA NPOLECCHOHANIOB
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FocyaapcTBennbie nuyexsun 12.0163-95 u 12.0301-96
JIMUEH3IMS Ha DEMOHT CpeAcTs u3Mepenuin 12.1045-99
AKKpeAUTALKUS HA NPaBo NPOBefleHNs KanuopoBOYHLIX pabor

Tektronix
HEMEOANEHHO CO CKNALA B MOCK_BE:

KOMIMAKTHOE HCNOJIHEHKE, LIKPOKWE BOIMOXHOCTH _

= Nonoca nponyckasma 100, 300 unu 500 MMy, o = Jlerkuit manoraGapurHelit ocunnnorpag
*« Yucno KaHanose 2 wnn 4 « Yacrora auckperunaaunn 1 Iy

* Yacrora anlbopok 1.25, 2.5 unn 5 My * BEN®, aaronameperna A0 9 napaMeTpos
= [ukoebit gerexTop 1 HC * TB-CuHXpOHW3aLWA

= Cunxponunaauws Edge, Pulse, Logic, Video » Untepdeircol GPIB, RS-232, Centronics
= Texnonorwa DPO, userHoit XK-gucnneit Mogens Tonoca KonmeecTso
= Oypoe-ananna nponyckanua | kananos
* BCrpoewHuin auckosog, 3.5°, LPT-nopr TDS 210 60 MMy 2

= Unrepdeinc RS-232, GPIB, VGA-out, LAN TDS 220| 100 Mru 2

= Murane OT CeTy UnK aKKyMynRATopa 1TDS 224} 100 Mru 4

- ¥
Ld .

“~

Cepwa TDS 3000
TDS 210/220/2

NMPODECCHOHANBHLIA MYALTUMETP R

« iamepeHwe HanpAXeHus Tapamerp
na wacvorax 0 ... 20 xl'y U=

» Uamepenue Toxa Ha u

= Orobpaxenue 2-x uud)ﬁposux na- sacrorax 0 ... 2 kl'y
game‘rpos U3MEPREMO BENUYKHBL « MeHeparop NPAMOYroNibHbIX

+ 8 pexuMoB paboTul, B T.4. NpO3- uMNynbLCoB8 Ha 16 yacrorax
BOHKA AWOA0E ¥ TPAH3NCTOPOB = Norpetunocts 0,06 % R

« AHANOroBan Likana « ViaMepenne HanpaxeHna B c

» Takmep peunbenax F

«» urepgeitc RS-232 oc

* YpepxaHue rioxasaHuia
= OuKCBUMS Min, max
* Moaceerka wkanul

[Omanaszon
1B - 10008
1wmxB -750B
I= TOHA - 10A
] 108A - 10A
0 1 Om - 40 MOMm
1P - 9 999 mxd
0,001 fy - OMTy
-40 ... #1372

YACTOTOMEP: BbICOKASI TOMHOCTb W NPOCTOE YNIPABAEN - __:=

AnanoruueH YactoroMepy YH3-63, Hanexen, Hepopor. CoBCTBEHKbIR MUKPONPOUEeCcCop
NO3BOMRET KOHTPONMPOBATL OTHOWEHWA W Pa3HOCTH 4acToT, NPOBOAUTL aBTONEPeCyeT
pesynsratoe aMepexnis no 3anarHuiM GOPMYNAM, a YNPAeNneHne ¢ KoMnboTepa no
RS-232 (8220R) pacwmMpRET BOSMOXHOCTU NPUMEHEHNUS.

[ononnuTentHbe BOIMOXHOCTY. Han [InanasoH YacToT HYyBCTBUTeNEHOCTe 3aura
® WsmepeHme NePUOAA W SMTENLHOCTH A 0045y-110MMy 20 MB 300 B

vMIyNbca e Ananasote 0,5 Mxc-0,5 cek B 107u-25Mrq  TTN-yposews 300B
= YaepxXaHue roxasaHuit C  SOMML-17 My 30 MB 3B

HAWJIYYIUEE COOTHOWEHHME UEHA / BOSMOXHOCTH
Undpoasie mynsTumeTpst TES 2712 » DMM-645

il b

f@ifﬁ;gm:mfgmm 0,1mMB8-800B (U | 01mMB-600B « [TonHan saupra

+ MNpoBepxa [UOACE IMA-20A |1 TmA- 10A « MUHMMCTIONHeHME

* 3BYKOBaA NPO3BOHKA 1n®-20mP |C| 10D -20md * 31 aUanason uamepeHui

© YpepXaHHUe MakcumMyMa 1Mu-20Mu | F| 10Mu-20MU |« fpossorxa anoaos

* AproonpepeneHne vactor |01 OM-20MOM| R |01 Om-20MOM|  « Bxogmos conpor. 10 MOM

* MonMasuiavkaupsipexumos | 1MAH-20TH { L * ABTOONpefefeHre YaCTOTh!

BUPTYANBHLIA OCLUMN/IJIOrPA® - PEAJIbHBIE M3MEPEHUE ~ _ =

Aeyxxananbhbiti UndpPOoBOK 3aNOMUHAIDWNIA ocuunnorpag)sHC-ZZO na Ga3e nnare paclun-

penun ana NK. TpeGosanua x MNK: IBM-cosmecTumbiit (3

Ha XECTKOM AMCKe, onepauvonHas cucrema Windows "95.
« Bxoawois curnan: 10 B (nux go 35 B) = Paspewenue NO Beptuxany 8 Gur

+ Auckpernsauma po 20 My #a xawan
= Bxoanoit umneganc 1 MOm, 25 nd
* YyECTBUTENLHOCTbL NO BEPTUKANN:

(50 mB - 5 B) / pen  (rounocTs 2%)

v suiwe), 640 xB O3Y, 10 Mb

* finuka 3anucy 32 xb Kna xanan

* Koadduument paaseprku (50 ne-0,5 c)/aen

* CunxpoHusauma: xanan 1, xanan 2,
BHELURAN, POXUM NPEL3anucy

* Pexum camonucua

BBYXKAHAJIbH -  LH®POBOM 3ATIOMUHAIOWHH OCUHSIAOTPA ==

PaboraeT B CUCTEMHOM 6nOKe w BHE, WAeaNeH Kax HeQoporoe pelexne ana namepurens-
HoW naboparopun.
= Yacrota auckpernsayun 50 My
« Nonoca nponyckanus 150 Mry
= 2xanana, BXOf eHBLIKEeR CURXP.
* MO nog Windows 3.11/ 95/ 98/ NT
* Undposoit GuneTp * KypcopHbie U3MepeHns
* Pexum aHannMaaropa cnexrpa M621/E - abinonHeH 8 8WAE BHELUHeTro MOAYNRA
(6uicTpoe npeoGpasosanue Pypee) ME21/1- ycTaHaBnMEaeTCR Ha MecTo 5” AUckosona

= MNamaTts 32xB/ xanan

» Paspewenrve 8 6ur

+ BepTukansHoe oTknorenve: 10 mB... 5 B/pen
* Paageprka 10 He... 2¢/ pen

BJIMKC: 115211, Mocksa, Kawwupckoe wocce, gom 57, kopnyc 5 Tapantus ot 1 roaa Ao 3-x net
TEN.: (095) 344 9765, 344 9766, 344 8476 MAKC: (095) 344 9810 PemoHT, npokar, AOCTABKa

INTERNET: http://www.eliks.ru

E-MAIL: eliks@dol.ru Ornuvcanms Ha pyctKoM A3bIKe



UTOMN KOHKYPCA "HABOP D,ﬂ'il HAHWHAIOUETO PN.'lVIOﬂIOSVITEﬂﬂ"
AHKETA "PAOVIO - 2000" .

BUOEOTEXHUKA 6 B bprinos. MEPEKIIONATENV BUAEO- Vi AYAMOCHTHANIOB HA MUKPOCXEMAX
B. Xoxnoe. BWEOTPOLIECCOPb! CEPWVi TDA8Bxx
V. Hevaes. AKTUBHbIN PABBETBUTESIb TB CUTHAMOB . .
H. Typkumn. LLIMPOKOMONOCHBIA AHTEHHBIN YCUNUTEND TB CUrHATIOB

NMPOMBILLTEHHAS ATTTIAPATYPA 14 W. ®epocenn, B. NMpokonexko. HOBLIE TENTEBU3OPH "PYBUH"

3BYKOTEXHUKA 38  A.iluxavos. ABTO3BYK: YCTAHABIIVBAEM CAMU . .
C. Arees. CBEPX/WMHEHBI YM34 C IYBOKOM 00C

PAOUOINPUEM 16 A Ceprees. CYIHXPOHHbIN FETEPOAVIHHBIA TPYEMHVIK YKB YM CHTHAJIOB
M. Muxaiinos. DX-BECTU

MUWKPOIPOLIECCOPHASI TEXHUKA 19  C. Kynewos. NOAKIIOHEHVE LIAT K PASLEMY LPT

C. Wernoe, A. MatesocoB, K. HepHagckuit, A. ONbXOBCKUM

Z8PROG — NPOrPAMMATOP 11 MK Z86E02, ZB6EQ4 1 ZB6EOS

W. Ko6axvnze MMKPOKOHTPONNEPE! ANA HA‘-IVIHAIOU.I,VIX W HE TONBKO.
MNATE! CBOPA NAHHBIX N8 KOMIMBIOTEPA .. . .. .

C. Piomvk. "PLAYSTATION™ — PEMOHT BJIOKA AAAnTALlVIVI

BJIEKTPOHUKA B BbITY 29 L Hyxvwwm. YIIPABIIEHVIE HATPY3KAMY C TIOMOLLIBIO ACH
10. Burorpaaos. NMPOAYKTOBLIA LO3SUMETP . .

M. Anewwun. ABTOMAT OTKJTIOSEHUS HACOCA
S/IEKTPOHMNKA 3A PYJIEM 33  C.Bupoxos. ABTOMOBUIILHBIN PAOVOCTOPOX

JAOMALUHWHA TEJIEPOH 36  C. Prdouanserxo. YCTPOMCTEO Vi PEMOHT BJIOKA TUTAHVIS
DAKCUMUITBHOTO AMTAPATA PANASONIC KX-FS0

UCTOYHUKU NMUTAHUST 44 B Annpees. OTONHUTENBHAS SALLIWTA CTABVIIV3ATOPA OT MEPEMPEBA
C. Cy6601uH. JTABOPATOPHEIN BNOK MATAHKSA

PALNOJIOBUTE/IbCKAS TEXHOJIOTUA 46  A3PO305M ANA MPVIMEHEHVS B 3/TEKTPOHVIKE
. Menshvkos. MOATOTOBKA MAATH K OBNY>KUBAHUIO
C. Casuroe. JEMOHTAX MHOMOBbLIBOLIHLIX AETANIEN
A. Konbinoe. M3rOTOBMNEHWVE MONOCKOBBIX JIMHIIA .
C. Kacckmia. PAMKA J151 PUCOBAHMS! NEYATHBIX MPOBOSHVIKOB

CIPABOYHbINA JIMCTOK 49  r [lemvnerko, B. Xaewxmii. KOHIEHCATOPh! C OPFAHUMECKVM VISNEKTPUKOM

“PARNO” — HAYUHAIOLMM 53  BNOMOLUb PAIMOKPYXKY
B. Nonskoe. TEOPUA rIOHEMHOI'Y OBO BCEM
1. Anewwn. CMOCOB JO3WPOBARUA DITOCA
B. Kobeu. PEMNYNTUPYEMbIA NMPEOBPAZOBATETb HANPAXEHWS ANA NAC
W. Hevaee. TEHEPATOPBI CBETOBRIX UMNYNTBLCOB.
A. Wwros. “TIONOCATLIE” PESUCTOPLI
B. KaHpanuHues. KAK OTPEAE/WTE LLOKONEBKY SVII'IOﬂﬂPHOl'O
TPAH3UCTOPA .
A. omoe. IBM PC — MEPBOE 3HAKOMCTBO ..

CBfi3b: KB, YKB n Cun-bu 61 LWMNOM “BETEPAHbI BOVMHBI — 3A MVP™

3AHECWTE B CBOM KASTEHAAPD

TPV KB AHTEHHb!

TENErPADHLIA K04 HA PIC-KOHTPONTEPE

M. Pazymuos. 3KCIMEPUMEHTHI HA 136 kly

B. Monsikoe, OB AHTEHHE * NSATb BOCbMBIX IAMBA”,

W1 GPAHKITIVH MPOTUB BAJTNIAHTAMHA

MEXAYHAPOOHOMY Pmmomosmmbcxomy COK03Y — 75 NIET
NOJIEBOM [EHL — 2000" . .
ORI 3ALLWTUIK POOVHY™

MEPBbLIA COBETCKWI "CALLBOOK™

CBAA3b: CPELJCTBA 1 CINOCOBb! 69  C. Muwerios, E. 3enesvy. LMOPOBOE PAAVIOBELLIAHVE
B TPAOULIIOHHBIX B, CB v KB JVANA3SOHAX .
HOBOCTU
B. Kypbiwes. GPS — TAK Il BCE l'IPOCTO VI HAQAEXHO?
C. AmuTpues, K. Kykk, B. 3kcnep. MHOFOGYHKUWOHANBHBIE
WHTEPAKTUBHBIE CUCTEMB! KAGETbHOTO TEJIEBULAEHURA

BHUMAHWIO SUTATEJIEM (c. 28, 45). HALUA KOHCYZTETALIVISA (c. 48)
JIOCKA OBEbSBIIEHWN {c. 1, 3, 13, 18, 19, 21, 23, 25, 28, 35, 43, 47, 65, 75—80)

Ha Hawei o6noxxe. CeepxnuHeditbiii YM34 ¢ myGokoit OOC. Crateio C. Areesa cMm. He ¢. 38

qI/ITAﬁTE B BynoK "9HcTOro" 3Byka

YM3Y ua TDA7294

CJIEAYIOIIIEM ABTOoMaT "CBeTOBOIi AEeHL"
IlegaTHBIE ONATEI — 3TO OPOCTO

HOMEPE: KOHCTPpYKOHH OpPH3EPHI

Tupax xypHana “Pagvo” Ne3 cpaH B OAO "Pocneuars” ans paccoinku nognucumkam 13.03.2000




CBOBOOA COEOVHEHWA BCErgA

pasbembl,
Kataenu,
ceeToguoast,
MHOMKaTOPK,
KaHOeHCaTopsl,
MUNKPOCXEME,
nepekiosaTenia
1 MHOroe Opyroe.
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Tonbko B Bypom Megeepe
BCErAa NOMHBLIA 8CCOPTUMBHT
3NBKTPOHHbBIX KOMIIOHBHTOB
npov3BoACTBa

International Rectifier.

Ny4wwmB YeHbl Ha NPOAYKUUIO
Mitsubishi, International Rectifier
W APYTYIX NOCTaBLMUKOB.
MocTtasku no katanory AVNET.

KOHTAKT MO NOYTE
[ocTaBka KOMNOHEHTOB
NOYTOBbLIMMA OTNPBBAEHHUAMMN

TOPIOBbIW 3AN NEPEEXAR

7 heBpanst OTKPLIBAETCA HOBLIV TOPTOBLIA 3&n NO agpecy.

yn. Cpeterka, a. 27/29, ctp. 8 (100 M oT meTpo Cyxapesckas).
3 (heBpans 3akpbLiBAETCA TOProBLIA 3a/ No aapecy:
yn. Tpybras, a. 36

Hawum TenethoHs! 0CTanMCh NPEXHUMK:
Ten.: (095) 208-5158, 208-4998, 207-1230, chaxc: (095) 208-9706

AC BYPDbLINt MEABEAD®
Mockea 117049 a/a 74
ocuc:
yn. NpoccolosHan, 84/32,
kopn. B3
Ten.: t(095) 333-1010 (4 NuHum)
cpaxe: (095) 333-1034
unwan:
yn. CpeTenka, a. 27/29, c1p. 8
Ten.: (095) 208-5158,

(095) 208-4998

e-mail: brownbear@space.ru
htip*//www.brownbear.ru

othuuansHblA gUCTpPUGHLIOTOP

MITSUBISH
ELECTRIC



anaevca ¢ 1924 rona

Fl ccoB
E) A 7;\ @ EXEMECSA4HbBI
HAY4HO-TEXHW4ECKWA
XYPHA

“PRANENHKIGHUTENL — PAAHAOPOHT "~ PARHE"

YHPEAUTENDL: PEAAKLIMGA XYPHANA «PAONO»

3aperucrpmposaH Kommurerom P no neuaru 21 mapra 1995 .
Perucrpauvornsia Ne 01331

Fnasubiid pepaxTop 0. Vi. KPbINOB

PenakuuoHHan KOMNEerma:

B. B. ANEKCAHOPOB, B. M. BOHOAPEHKO,

C. A. BUPKOKOB, A. M. BAPBAHCKWIA,

A. B. TOPOXOBCKWI (3AM. I. PEQAKTOPA}, A. . TPV, A. C. XXYPABJIEB,

B. C. BAHOB, H. B. KABAHCKWIA, E. A. KAPHAYXOB, A. H. KOPOTOHOLLIKO,
B. I MAKOBEEB, B. B. MUI'YJTVH, C. . MULLIEHKOB,

A.Nl. MCTUCNABCKWIA, T. LLi. PACKWHA, B. L CTEMNAHOB (3AM. M. PEOAKTOPA),
B. B. ®POJIOB, B. K. YyOHOB

KoppexTtop T. A. BACUJILEBA

O6Gnoxka: b. 0. TPUIOPLEB

Bepcrka: B 0. TPUTOPLEB

Appec pepaxkyum:
103045, Mockea, CenveepcTos nep., 10
E-mail:radio@paguo.ru

lpynria paboTi ¢ fimcbmamm - {095) 207-31-18

Fpynne pexnami — ((095) 208-89-45,

Ten./dakc {095) 208-77-13; e-mail: advert@paguo.ru
Fenepanuubiii anpextop 3A0 «XKypuan «Pagmo» T. L. PACKUHA
Pacnpocrpanenme — (095) 208-81-79; e-mail: sale@paguo.ru
Noanmcka nnponawxa — (095) 207-77-28

Byxranvepma — (095) 207-87-39

Hatuy nnarexHbie pekBmM3nTol:

nonyvarens — 3A0 «XKypnan «Paguo», UHH 7708023424,

p/cy. 40702810438090103159 8 Mb AK Cb PO

r. Mocksa Mewanckos OCE Ne7811

kopp. cyet 30101810600000000342 BUK 044525342
foutosbiih MHAekc Ganka — 101000

Penakuyn He HeCeT OTBETCTBEHHOCTY 33 LOCTOBEPHOCTL PEK/IAMHBIX 0GbABNEHUI
flopnucano k nesaty 15.03.2000 r. @opmar 64 108/16. Neuars odceTHas.
06vem 10 dua. neu. n., 5 6ym. n., 13,5 yu.-nag. n.

B posnnLy — uexa noroBopHas
MoanncHo HAEKC:

no karanory «Pocneqaru» — 70772;

no karanory Ynpasnenus ¢enepancHoil nouTosoii cessn — 89032
© Paavo, 2000 r. MepenevaTtka Matepvanos 6€3 NMCbLMEHHOTO Cornacus
penakuum He NOMNYCKAeTCs

Otneyararo B OAQ MO “Mpecca-1". 3ak. 709

KoMnbloTEpHana CeTb pefakumm xypHana “Pagvo” Haxo-

m [WTCA MoA 3aLMTON aHTUBUPYCHOM Nporpammbl DrWEB
MVEB - W.[anmnoea. Texnuueckan nopaepxka 000 “Canf™
v ‘q';'v {CankT-flerepbyprckas aHTueupycHas naGoparopus

W.[lannnoea) http://www.drweb.ru ten.:(812)294-6408

KOMMNAHUA MTY-UHOOPM

g 490

- undpoas TenedpoHHan CBHA3L -
- apeHga uudppoOBLIX KaHaNoB -
- yCnyru cetm nepepnadu OaHHbixX -
- nogkno4yeHne k cetn UMHtepHer -
- ycnyru UHtesnnekTyansHo nnartgpopmbl -

119121, Mockea, Cmornenckan-Cernan ni., 27-29,ctp.2
Ten.(095) 258 78 78, ¢dakc(095) 258-78-70
http://www.mtu ru, e-mail:office@mtu.ru

"HABOP AN HAMMUHAIOLLUEIro PAOUONIOBUTENA"

UTOIN KOHKYPCA

O6bABNEHHBLI B NPOLLNOM rofly B UKOHLCKOM HO-
mepe xypHana "Paano” kOHKypc Ha pa3pabotky “Ha-
6opa ana HayvHaowero paguonioburens” ycnewHo
3aseplLeH.

HanomHum, 470 MHULMATOpaMn NPOBEAEHWS KOH-
Kypca 6bv pepgakums xypHana “Pagvo”, MunucTep-
ctBo obpazoBanwms PO, PHNO “Pocy4nputop”
W LleHTp TexHn4Yeckoro TBopHecTBa ydyawmxcs (LITTY)
NHdpopMaLMoHHble YyCRyru NpeaocTaBnsana KoMnaHus
“MTY-Undopm”. MaeHan 3a0a4a KOHKypca — pa3pa-
6oTka AeweBoro, yimBepcansHoro Habopa, no3Bons-
IOLLEero nNpy mMyHMMyme Heobxoaumbix geranein co-
34aTb MaKCUMAILHOE KONMHECTBO KOHCTPYKLUIA

B koHkypce npunsnu ysacrtve 6onee 70 aBropos.
K 3akniounrtensHomy atany nonyuleno 25 pabor. K co-
XareHuKo, He BCE Y4aCTHUKU NONHOCTLIO BbIMONHWAM
ycnoBust KOHKypca. [0 3To# NPUHNHE OHW HE CMOIMU
NpeTenHaoBaTh HA NPU3OBLIE MECTA, XOTA ¥ NpUcnany
ONMCaHWUA MHTEPECHDBIX OPUrMHARbHBIX KOHCTPYKLWIA,
a M. Wyctoe mn3 r. Tomcka Npucnan gaxe pykonvcb
KHUXKWU, BNOJTHE [OCTOMHYIO. fi0 MHEHMIO XIOpH, ObITh
WM3aHHOW, HO, YBbl, HE OTBEYAIOLLYIO 330a4am KOH-
Kypca.

flocne TWATENBHOrO M3YNEeHWS NPUCHAHHBIX MaTe-
pPUasioB XIOPW KOHKYPCA NOABEND UTOrA.

K10 xe cran nobepgurenem?

flepemin npuz — 10000 pybneir, npucyxaeH
19-neTHeMy CTYAEHTY U3 I. YNbsHOBCKA M. bakomueBy.

Bropbie npusm — no 5000 py6neir kaxawlid, nony-
4aT PyKOBOAUTENb panuokpyxka us r. Ekatepunbypra
A. lNapTns 1 Mockeuy B. BepioTuH, pykoBOoauUTENb pa-
nvonaboparopum LITTY.

TpeTsnmn npuaepamu cranm A. KyBivHos (r. 3na-
Toyct Yensibunckoin obnacrtu), KypcanHT BBUMY
C. Wwunoeckuin (r. CtaBponons) U pykoBoguTeNs Oa-
HOM0 M3 MOCKOBCKUX PannokpyxkoB M. EpodeeB. Onu
nonyyar no 2500 py6nei.

flpucyxgeHo nNSTb  NOOLWPUTENbHBLIX NPU30B,
no 500 pybnen kaxapii. Ux obnagarensmu cranu
B. Mocsarun (r. HoBropog), pykoBOAWTERb KPyXKa
B. Bobpoeckmin (KBP, r. Haprtkana), A. flovoukwui
(r. Amypck Xabaposckoro kpas), B. Cemunetos (r. Ho-
Boypanbck) u O. Bo6poB (r. BopoHex).

Euwle neBaTepbiM yHaCTHUKAM KOHKYPCAa B KAa4eCTBe
noouipeHns Bbigenenbl 6ecnnaTHuie NOANWMCKU HA
xXypHan “Paawo” va eTopoe nonyroave 2000 roga. 3to
— B. boronmH (c. beccoHoBka [eHnzeHckon 061.),
M. Mowncees (noc. CepbilueBo AMypckon 06n.), A. Ku-
cenes (r. Bonrorpagn), A. Tpowmwk (r. Bonxck CaparoB-
ckow 06n.), A. Nykvn (r. Enew), M. Wyctoe (r. Tomck),
A. bespogHui (. bnaropaphHbin CTaBpononbCckoro
kpas), C. 3acbinkuk (r. Exarepunbypr) v 0. Capaxa
(r. Mmpropoga, Ykpavka).

OpraHm3aropb KOHKYPCa CO4NMMY BO3MOXHbBIM yupe-
OUTb Takxe chneuuanbHbie npuasl. Komy onm GynyT
NPUCYXAEHb!, Mbl PACCKaXem B 0JJHOM U3 CReOyIoLMX
HOMEPOB XypHara.

Ha oCHOBE KOHCTPYKUM, aBTOPAMU KOTOPbIX IBNA-
1oTca nobeavteny koHkypca, 6yner co3naH Npombill-
nexHnbii obpasey, Habopa. MNpepnonaraercs, 4TO OH
CKOPO NOCTYNUT B npogaxy. H1akas crommocTs (UsHa-
YansHo 3anoxeHHas B paspaboTky) coenaer ero no-
CTYNHbIM U151 BCEX XEFAIOLLMUX

B pansHewwweM nnannpyeTcs yCOBEPLLEHCTBOBATE
Habop AN HaYHAKLWWX paavoniobuTeneil C yyeTom
NPUMEHEHNs COBPEMEHHOW 3nemeHTHoW 6asbi, 4To
NO3BONYT YBENVYUTL YMCNO CO33aBaembix KOHCTPYK-
umin. Pepakums HamepeHa OpraHu3oBatk B NOMOLLL
obnapatensam Habopa pag nybnukaumi, pacckasmea-
I0LWX O €ro BO3MOXHOCTSIX M OCOBEHHOCTRAX, O KOHCT-
PYKLMSIX, KOTOPbIE MOXHO coBpaTe Ha ero ocHose. lNo-
3HAKOMMUM TAKXe HALLNX YnTartenei ¢ Havbonee uHTe-
pecCHbiMN PaspaboTkamn, NPUCNAHHLIMK HA KOHKYPC
¥ VX aBTOPamMu.

Ceppaeyno nosgpaensem Npu3epoB M BCex y4acT-
HWKOB KOHKYPCA M XENaem MM HOBbIX TBOPYECKWX yC-
nexos!




AHKETA “PAAMO-—-2000"

Joporve ppy3bs!

l'op, Hazan, nocne HexoToPoro nepepbi-
Ba, mbl onybnukoBanu aHkeTy uvrtarens
XypHana “Paavo”, B kOTOpPOW npocwsiv
NOANWCYMKOB AaTh CBOI0 OLEHKY Halunm
TPaauLMOKHLIM pyBprkam. PeaysnkTar, Kak
roBOPUTCS, NPEB30LLEN BCE OXWAAHWA.
Mol nonysunu Gonee cemu ThICAY OTKIN-
koB! Takoe 6GbiBANO TONLKO BO BpemeHa
MUSUTMOHHBIX TUPaXEN.

Peaynbrathl 06paboTkn nNpUCNAHHBIX
B penakuMI0 aHKET (HEKOTOPble W3 HWX,
NpeACcTaBnaIoLLME, Ha HALW B3rNsL, WHTe-
PEC HE TONLKO AJ1A PEAAKLIMW, HO U [U1A 4K-
Tarenemn, 6uinm oNyGNMKOBaHb! B OKTAOpbL-
ckom Homepe “Pagvo” 3a npownbid rof)
0Ka3anm Ham HeoUEHMMYIO Nomollb. Mb

A COOTBETCTBUE peasibHbix NySnnkauun

sawemy ngeany ouenute undpamm or “0”
00 “5” BO BTOPOW KONOHKE aHKETb!. Mmen-
HO OHa NOBTOPSET NPOLUNOrOAHIO aHKE-
Ty: ux mbi Gygem cpaeHuears, onpenenan
ONHAMKKY.
_ Ecnu cpenv nepeuncresHbix B aHkeTe
pyBpyK HeT BaLuei nobumon nm Tom, Ko-
TOPYIO Bbi XoTenn 6bl BUAETL HA CTpannuax
XypHana, Bnuwmre ee B CBOBOAHYIO CTPO-
Ky W [laiTe eii CBOIO OLIEHKY.

Y10 AaeT Hanuyue B ankeTe ABYX KOMNo-
HOK? BOfiblue, YeM MOXET NoKa3aTbCA Ha
nepeuii B3rmsa. NMoMrMo oYeBnaHbIX pe-
3ynbTaToB — 4TO WHTEPECYeT wutartenen
M KaK pefakums yLoBNETBOPSAET 3TOT UHTe-
pec — craTmncTmyeckas obpaborka nosso-
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ucnonb3yem ux B NOBCeaHEBHOM pabore,
n noxoxe, 3TO NPUHOCUT CBOW NNOAbLI —
TONLKO 33 NepBbie TPU MECALA HaCTYNMB-
wero rofia Hall TMpax BuiPoC HA OAVMHHALA-
uaTh ThICSY 3K3EeMNARPOB. [1A CpaBHEHWS
cKaxem, YT0 ogHa 31a npubaeka Npesbl-
waer Tupax noboro aHanormyHoro Xyp-
Hana, Beinyckaemoro B CHIN

B atom rofy mbi BHOBL oOpaltaemcst
X Bam, HAWW yBaxaembie 4HUTATENW,
€ NPOCLGON OTBETUTL HA BONPOCH! aHKETH!
“Paamo-2000". B 0CHOBHOM OHA NOBTOPSA-
€T NPOLSIOrofHIon, Aa MHave u BbiTh He
MOXET, TaK Kak OrpoMHbIA MHTEpEC Npea-
CTaBASIOT He TONbKO BLICTABNSEMBbIE BaAMH
OLIEHKM, HO W MX OUHAMMKA, U3MEHEHWS,
npoucxopswme rog ot ropa. Ho Byayt
B 3TOM rofly v oTnudms. [naBHOE U3 HWX 3a-
KMOYaeTcs B TOM, 4TO KaxaoWn pyOpuke
XypHana Bam NpeacTovT Ha 3ToT pa3 Aarb
ABE ouenkw. MNepeas xapakrepusyer Ball
MHTEPEC K TOMY UM MHOMY pasneny xyp-
Hana — HAacKONbKO OH Bam HYXeH W none-
3eH. Ecnu, Hanpymep, Bbl uHTEpecyeTeCh
B MaKCUMabHOW CTenexdn BmToBoin anex-
TPOHVIKOWN, TO B NEPBON KONOHKE AHKETb
cnenyet BLICTABUTL OLEHKY No naTnbanib-
HOM WKane — “5" uan, K npumepy, “4". Ec-
Ny Xe 3TOT pasaern Bam abCoNOTHO HEVH-
TepeceH W Bbi cuuraere HeobxoanMbiM
ero VCKMOYWTb K3 XypHana, To ero “Hyx-
HOCTL" onpeaenvTe olieHkamm “0” nam “1”.
Kopouye roBopsl, akTyanbHOCTb KaXaoro
pasnena xypHana [omxHa NoNYYnNTb OLEH-
ky o1 “0" po “5"

NNT NONYYUTE MHOTO AONONHUTENBHOR VH-
¢dopmaumn. Hanpumep, nonyynTb OLEHKY
onyONMMKOBaHHBLIX MaTepuanoB PasHbiMK
KaTeropvamM YuTaTenen: oueHka pasaena
“3BykoTexHUKA" ayauodunamm 1, ckaxem,
KOpPOTKOBONTHOBUKaMU wnn moburenamm
BUAOEOTEXHUKW HaBepHsika Gyner pasHoi.
Ho B kako# crenenwn? HYro obbeamuHser
pasnuyHbie rpynnbl umratenein? Kak pac-
npefeneHb nx nHTepecs: No paauonobtn-
TeNLCKOMY CTaXy U BO3pacTy? Bce aTo nc-
KJIOHUTENBHO BAXHO [ANA fNAHUPOBAHWA
nyGnukauni ¢ yHeTOM MHEHMS U NHTepe-
COB yuTaTenen.

Takyio Xe aHKETY Mbl HaMepaHbl pa3me-
CTUTL W Ha Haluem caute B MintepHere no
agpecy www.paguo.ru unu www.radio.
msk.ru.

JononHnTenbHbie 3aMeYHaHnsa n noxe-
FlaBHVS1 Bl MOXETe M3NoXUTb Ha obopoTte
ankeTol. Npy HEOBXoAMMOCTH ee MOXHO
LONONHUTL NUCbMOM, KoTopoe ByaeT Ham
oco6eHHo noneaHo npw ouerkax “0" n “5".

HanomuHaem, 4TO ANA y4acTus B Ha-
e TpaguuMOHHON notepee NOMUMO Ns-
T KYNOHOB HEOOXoaMMO Npucnatb OOHY
3anofHeHHyI0 aHkeTy. MoBTOpHO oHa 6y-
netr onybnukoBaHa B MIOHBCKOM Homepe
XypHana.

3anonuuTe N NPULWINTE aHKeTY — Ba-
LN LWAHCLE HAWTWM Ha CTpaHuLax XypHana
WUMEHHO TO, YTO BaM HYXHO, noBbICATCA!

JageaiiTe nenars HALL XypHan BmecTe!

PEOAKUNSA

srlen’

YBaxaemsie Unravenu!

B nepBoi KONOHKE aHKETbl {CM. Ha obopo-
Te), ouenuTe, noxanyicra, no wkane ot “0" po
"5" aKTyanbHOCTb KaXAOro pasfena xypHana.
Bo BTOpPOI KONOHKE AANTe OLEHKY, NO ITOW Xe
wKane, 03Ha4aloWyo COOTBETCTBME ONyBnnko-
BaHHbIX MaTEPWANIOE BallieMy waeany.

He 3abynbre ykasatb Batu BO3PACT, 4UTa-
TeNLCKWA CTax, Hanuuve nbuTenbckoro no-
3LIBHOIO UNK 20PECa SNEKTPOHHOM NOYTHIL.

Ecnn sawa mobuman pybpuka He nonana
B NepeqeHb N BoobLie OTCYTCTBYET B XYpHa-
e, BNvLLMTE ee C BalLEn OLeHKOW B CBOGOAHYIO
CTPOKy aHkeTbl

nem Bawwmx nucem!
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Ana yyactuna 8 norepee Ha-
[o cobpars mobbie NaTe U3
LUEeCTH KYIOHOB NepBoro nosay-
rogus.
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NEPEKJIIOHMATEJIW BUOEO-
U AYOAUWOCUTHAJIOB HA

MUKPOCXEMAX

B. BPbIJ1IOB, r. MockBa

BO3MOXHOCTb MMOARKTIOYEHUA HECKONLKMX BHELUHUX UCTOYHUKOB
currHanos (sugeomarunTtopoHa, Bugeonneepa, BU4EOKaMepsbl, BU-
OEoNPOUrpuIBATENA U [P.) K COBPEMEHHbIM TENeBU30PaM — OYEeHb
BaxHana ux pyHkymna. O nepexniodarensax BUREO- U ay[KOCUTHANOB HA
TPaH3UCTOpax yxe Obinyu onybnuKoBaHbl Marepuasibl B HALLUEM Xyp-
Hane. 3necs aBTOp Npe[nNaraeT onUCaHNe KOHCTPYKUWIK Ha MUKPO-
CXEMax, KOTOpbI€ MOXHO UCINOJIb30BaTh Kak 8 HOBbIX, TaK U B CTapPbIX

annaparax.

flepeknmioyarens, no3sonsiowmin nog-
KMO4aTh K TENEBU30pPY BHELWHUE UCTOYHU-
KW BUOeo- ¥ ayouocurHanoB, — obs3a-
TENbHas COCTABHASA 4acTb NKBoro coBpe-
MEHHOIo Tenernsopa.

B oreuecrBenHHOM annaparype Takue
YCTPOMCTBA MCMNONb30BANM, HAYMHAR CO
BTOPOro NOKONEHWS LIBETHbIX TEeNeBu3o-
poB. B npuemnukax YIIMMLT, nanpumep,
Ha nnarte Onoka oB6paboTKN curHanos
(BOC) npenycmoTpeHo mecTo Ans ycra-
HOBKM moayna YM1-5, obecneymsaioulero
conpsxenve BugeomarsmtodpoHa (BM)
C TENeBU30poM. Takou Mofynb yCTaHaBe-
NMBAIOT HA BUNKE coeannuTens (ecnv ee
HET, TO ee yCTaHABNMBAIOT) C CEMbIO KOH-
Taktamn. B mopyne npyvMeHeHbl OecHTb
TpaHuaucTopoB. Ero cxema paccmotpena
B[1].

Mopyns YM1-5 paboraeT B nByx pexm-
max: BOCTpOV3BefeHWe Nporpamm ¢ BU-
[eoKacceT 1 3annceb HA HMX APUPHLIX NPOo-
rpamm. OH nmeeT aByxNPOBOAHLIN BXOO—
BbiXOf, M NPEAHA3HAYEH IS SKCnayaTaumm
c BM, takxe nmerowmmn obiime ruesna
BXONla—BbIXOAA CurHanoB. 31o obcros-
TENbCTBO 3aTPYAHSET €ro npumMeHenue
C HOoBbiMK Moaensmu BM, y KOTOpbIx BXO-
Obl U BbiXOAL pasaenbHbie. flogknioyeHne
MOAYNA K BUOEeonnemepam, Kkasanoch 6w,
HUKaKUxX 3aTPyOHEHWA He NpeacTaBnser.
Ho nuranme monyns v BKIKOYEHME ero
B pPeXvM BOCNPOMIBEAEHUS NpPenycmoT-
peHo Tonbko o1 BM, a coBpemeHHbie an-
napartel He BbipabaTbiBAIOT HEOOXOAUMBIX
HANPAXEHWI, 4TO He NO3BONRET Nnpume-
HUTE YM1-5 Gez popabortkv ans cesiam
C Takow Bugeoannapatypom

B TeneBnzopax cepumn 3YCUT ncnons-
30BaH TOT Xe moayns YM1-5, nopggepr-
wuincs  Hebonbwoih  MoaepHU3aunn.
B Hem nosiBUNCS ewle oaviH TPaH3ucTop,
coeanHUuTeNb ANA YCTAHOBKKM MOAOYNA Ha
nnaty MPK vMmeeT yxe necsitb KOHTakToB
flpyHuMnManeHas cxema aToro BapuaHTa
monyns YM1-5 ony6nvkoBana B [2]. Cuvc-
TEMA Ero NUTAHUSA U YNPaBAEHUS peXMMa-
MU pa6orb| HE N3MEeHMNAECb, N HeQOCTAaTKN
OCTanuChb TE Xe.

fpoMBILINEHHOCTL BhINYCKana elye
OAVH BAPMAHT 3TOr0 MOAYNA NOLA TeM Xe
HasBaHuem. 3Ta MoAenb oTMyHanachb oT
NPexXHen, NpegHasHa4YeHHon Ans TeneBn-
aopoe 3YCUT, Tem, 4To nonyyana nuranme
He OT BM, a ot TeneBmzopa. Ynpaeneuume
Xe Moaynem No-npexHemMy Npovcxoamno
ot BM. Takas mofaens ncnonb3oBaHa B Te-
neem3opax 4eTBeproro nokonexwus “Py-
6un — TL4102/4103/4105". Ee cxema
onucana B [3).

B TeneBunaopax SELENA—CTV441,
TVT441, TOPU3OHT—CTV518 npumeneH
MOAYNb COMNAacoBaHWA C BHELWHUMY YCT-
porictBammn CYC-45, B KOTOPOM HA3BaH-
Hble paHee HeAOCTaTKW YCTPaHeHb. Mo-
Ayiib COAEPXUT NATbL TPAH3UCTOPOB. B Te
nesmaope FTOPUIOHT—CTV510 gns aToii
uenu npumenen moayns MYC-501 Ha nsi-
TW TPAH3UCTOPax M ABYX MUKPOCXEeMax
MpyHUMNUaNbEHbIE CXeMbl 3TUX OBYX MO-
nynei paccmoTpeHsl B [4).

AHANOrnyHble YCTPOMCTBA )19 TeNeBu-
30POB Pa3HbLIX KOHCTPYKLMA, HAYMHARA
c YNAUT, npegnaraior Ha pagvopbiHKax.
Bonbuioi MHTEpecC K Mx CO34aHUNI0 NPOSB-
NAIOT ¥ paguoniobureny. MHorne na Hux
pazpaboTany Takue ycTpoicTBa B OCHOB-
HOM Ha TpaH3ucTopax v pene. NocnegHuii
BapwWaHT Takoro nepexknioqatens buin onm
caH B [5).

B TeneBm3opax nATOro u cneayoumx
fIOKONEHWNIA NepexioHaTeny BUaeo- 1 ay-
OWOCWIHANOB PeanuayioT yXe, Kak NpaBu-
N0, B UHTErpanbHOM UCNONHEHUW. B Hux
NPUMEHSIOT CNELUANM3VPOBAHHBIE MUK-
pocxembl, a B pAOe cnyyaee (Hanpumep,
B TeneBm3opax Ha  MMKPOCXemax
TDA8360—TDAB362 n ux asanorax) ne-
pexkmoyaTenn BKIOYEHb B CTPYKTYpy ca-
MUX MUKPOCXeM.

MNpevmywecTBa MCNONbL30BaHUSA MMK-
pocxem o4eBUAHB. OHW NO3BONKIOT YNpo-
CTUTb KOHCTPYKUMIO NEPEKMNIoYaTens cur-
HanoB, n36aBUTbCA OT MEXAHNHECKUX YCT-
POWCTB, YNy4LNTb Pa3BA3KY BXOAOB U Bbl~
xonoB. CeronHs B pacnopsXeHvm paavo-
nobrTenen UMeeTCs MHOro MMKPOCXeM,
CNoCoBHLIX NePEKInYaTh CUrHabI OT FI0-
6oro 4mcna UCTo4HUKOB. Hanpsxenue nu-
Tanusa Ux pasnnyHo U 0BbIYHO HAXoaWUTCs
B npegenax ot 5 no 15 B. PaccmorpyM Te
W3 HUX, KOTOPbIE NUTAIOTCA HANPSXEHUEM
12 B, vMeIoWMMCA BO BCEX OTEYECTBEH-
HbiX TENEBU30PAX.

B annaparax 3YCUT npocreiwvm Ba-
PMaHTOM NEPEKIOYATENS BULEO- U ayON0-
CUrHANOB ANA OABYX WCTOYHWMKOB (Hanpw-
Mep, OT paavokaHana teneevsopa M ot
BM) moxeT ObiTh YCTPOWCTBO, NOCTPOEH-
HOe Ha mukpocxeme TEA1014 dupmb
SGS-THOMSON. Ero cxema nokazana Ha
puc. 1. Mukpocxema DA1 umeeT Tpum
BNEKTPOHHBIX NEPEKMOYATENS, KOMMYTU-
pylowmx Bugeo- (S1) u aynmo- (S2) curna-
nbi. Nepexkmovatens S3 B nonoxednn AV
COEOVHSIET KOHTAKT 7 coepgunutens X3
(A1) — namenenme t ANYUP — ¢ obwm
NPOBOAOM

Buoeo- v ayamocurnanb U3 moayns
paavokanana (MPK) teneBusopa vepes
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Puc. 1
MuHUCTEpCTBO CBAN
KOHTaKTh! 1 1 5 coeannurens X3 (A1) npo- “Pocneuarts”
XOOAT HA BLIBOAL 3 1 8 Mukpocxembl DAY
Takne %e CUrHanb OT BHELLHEr0 MCTO4HN- ABOHEMEHT Ha wypsan 70772
Ka NOCTYNaioT Ha BLIBOAB 14 1 7 MUKPO-
cxembl. C BuiBoaoB 12 1 6 BUAEO- M ayano- (uHgexc uagarus)
CUMHANB! NPUXOBAT Ha KOHTaKTL 4 U 2 COo- PAI[HO KoruyecTso
eannutena X3 (A1), a c Hux — B MPK. fle- ) KXOMMNexTos

peKMno4alT UCTOYHUKN CUrHANOB TYM6ﬂe-

poM SA1. fina BkOYEHUS 3)KPHOM Npo- Ha 2000 roA 1o MechLaM

rpammbl (TV) HYXHO NOAATL HANPSXeHue 1 12 [3 14 |5 |6 |7 [8 |9 [10]11]12
+12 B Ha BeiBog, 10 mMUKpoCxembl u coean-

HMTL BbiBoa 11 ¢ oBWMM NpPOBOAOM.

Ana BKNIOYEHWS BHELWWHEro WCTO4YHMKA

(AV) nanpsxenne 12 B nogaloT Ha BLIBOL, Kyna
11 n coeguHRAIOT BuiBog, 10 ¢ obwmm npo- (NouToBLIN UHAEKC) (aapec)
BOAOM.
Npu nepexone k pexvmy AV HyXHO Komy
ofecneynTs Nepeknioyexue yCTpOMCTBa (bamMmnmua uHULMaNDb!)

ANYU® CTPOYHON PA3BEPTKN B PEXUM pa-

60TH C LUMPOKONW MOMoCoM 3axearta. 310

AOCTUraeTcs COeAUHEHWEM KOHTakTa 7
coegunmTens X3 (A1) ¢ obwmm NnpoBoaOM AOCTABOYHAS KAPTOUYKA

BHYTPU MMKPOCXeMb, Koraa ee Boisopg, 10 Ha XypHan ' 7077 2

noakioueH k obemy nposoay Npw ycra-

HOBKE TymBriepa SA1 B nonoxeHue “AV”. m- (wraexc Uanarms)
Ha3HauyeHue KOHTaKToOB BUNKU U po3eT- B mecto | Tep P A O

Ku coeamHnTens X3 (A1) Ha puc. 1 yka3aHo I[H

no-pasHomy. Ha BUNKe OHO COOTBETCTBYET
3asoackon cxeme MPK, paccmoOTpeHHON

B [2], a Ha po3eTke — HA3HAYEHUIO Lienen

B nepekno4aTene. Crom nogawcka | pYS____Kon. K&m:o
fnary nepekniodarens NoaKNoHaI0T

K BUNKe coeanHuTens X3 Ha nnare paamo- MocTe | nepe- — P Kon. ToB

kanana MPK, npegHasHaqaBwencs ans 3ApecosKu

moaoyns YM1-5. EcAn TaKoi BWMIKW HeT, Ha 2000 roa NO MecALaM

TO ee crneayeT yCTaHOBWMTL B rHe3na, npe

LlyCMOTPEHHBIE [115] HEE. 1|2 (3 |4 |5 |6 (7 |8 |9 |10]11 |12

flpy ucnonNs3oBaHMKU nNepeknoyaTens

B MPK Teneesuaopa 3YCUT neobxoonmo
BHECTM W3MEHEHUs, N0KA3aHHbIE Ha Kyna l
puc. 1: ynanute yyacrkm uenei, uaobpa- (NO-TOBLIM MAJERC) (agpec)

XEHHbIE LUTPNXOBbIMU TUHWSIMW, W NPONOo- Kouy

(bansnvs, vHmumMans)
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XWUTb HOBbIE LieNW, HAPWCOBAHHLIE YTON-
LEHHLIMU NTUHUAMMN.

CyTb nepegenkv cOCTOWUT B Crenyio-
wewm. Mo 3aBoackon cxeme MPK Bupeo-
curnHan ¢ emBoaa 7 cybmooyns CMPK-2
NpOXoAVT NApannenbHO Ha KOHTAKT 1 Co-
epvnuTens X3, B 6nok YCP yepes KoHTakT
1 coepnnutens X8 (A1.4) n B moaynb
LUBETHOCTW Yepe3 KOHTAKT 1 coeauHutens
X6 (A2). Mo HOBOW Cxeme coeMHeHVEe
CMPK-2 n coegunutenn X3 COXpaHsior,
aHa coeayHuTenu X8 (A1.4) n X6 (A2) cwur-
Han nocTynaer nocne KoMMyTaumu B ne-
pexknoyaTene 4epes3 KOHTakT 4 coefuHU-
Tens X3.

MpoBepbTe NpaBUNLHOCTL OGPOPMITEHUNA
aboHemenHTa!

Ha aboHemeHTe nomkeH OLITh NOCTasneH OTTUCK KacCco-

BOW MaWMHLI.

Npu opopmnennn nognucku (NepeagpecoBkun) 6e3 kac-
COBOM MalMHbI Ha AaGOHeMeHTe NPOoCTaBNAEeTCH OTTUCK KarneH-
[apHoro wremnens orgeneHms ceasu. B 3tom cniyyae a6one-
MEHT BbliaeTCR NOANUCUYUKY C KBUTaHLMeN 06 onhare cTom-
MOCTM Noanucku (nepeagpecoBku).

AynvocurHan ¢ BoiBoga 23
CMPK-2 npuxopmn na peauctop R6.
Tenepb OH fOMXEH NPOXCAUTL B Ne-
pekioyaTens Ha BbIBOA, S coegnHnTte-
na X3 (A1), a Ha peanctop R6 HyXHO
NoAaThL CUrHan ¢ BbixOAa NepPeknioya-
Tens (BuiBog, 2 coeguHutens X3),

flpy  mcnonb3oBaHWKM  moAyns
YM1-5 B pexunme BOCNpoOV3BeACHUS
curHanoB BM B TeneBn3op 13 moaynsa
noctynaer komasnfa 6GnoKMpoBKM
YO4U n YN4H3. U3ameHeHne Lienein ne-
penaLv BUAEeOo- u ayavMoCHIrHanoe nc-
KNIO4AET Takyio 6NOKUPOBKY W NO3BO-
nset NoaaBartb aGUPHYIO NPOrpamMmy
m3 TeneBu3opa B BM nocrosHHo. Mo-
aTOMy KOHTAKT 6 coegmHuTens X3
(A1) ocTraBnsiioT CBOBOOHBLIM.

Nepexkmoyarens AnA AByx UCTOY-
HWKOB, BHELLUHWIA BUA, KOTOPOr o NoKa-

3aH Ha pMC. 2, cobpan Ha nnate U3 pye. 3

ABYCTOPOHHEro (GpONLrMpoBaHHOro
creknorekcronura tormumHon 1,5 mm. Ee
Yeprex M pasMelleHve Oetanen Ha Hen
npeacraenenst HA puc. 3. feyaTtHoie npo-
BOOHUKMW OT KOHTaKTa 7 coeaunutens X3
(A1) k BuBogy 5 mukpocxemb DA n or
koHaeHcaropa C6 k ee BuiBOAy 8 NnpoBene-
Hbl HA NNAaTe Co CTOPOHbI AeTanen (noka-
3aHbl LUTPUXOBLIMU 3ENEHBIMWN IMHUSIMIA).
Crpenku Ha coepmnuTene X21 — aro me-
Tannu4eckue OorpaHuyuTeNn, ycraHaBnu-
Baemble A8 oBecnedenrs NpaBuibHOro
COBAVHEHUS.

Ans opopmneHns NoaNUCKU Ha rasety UNU XypHan, a
TaloKe ANA NnepeagpecoBaHus usgaHma 6nank aboHemeHra ¢
[OCTaBOYHOWN KAPTOYKOM 3aNONHAETCH NOANUCYUKOM YEpPHU-
namm, pas6opuunBo, 6e3 cokpauleHni, B COOTBETCTBUM C YCRO-
BUSAAIMM, U3NOXEHHKLIMU B Katanorax Corsneyaru.

3anonHeHme MeCAYHLIX KIIETOK NPy NepeagpecoBaHum
u3paHus, a Tatoke knetku "lMB-mecto” npousBoaurcs paborTHu-
Kamu npegnpusTua cesaiv M Coro3neyarm.

52

K xst

Pesncropbl R1 1 R2 — 4vn-komnoHeH-
Tb TMNopasmepa 1206 wnn 0805, ocrans-
Hble — MAT ¢ ponyckom £10 %. KoHgen-
carop C11 — K50-35 unan moboi okeua-
HbI manorabapureeii, C1, C3, C6, C7,
C10 — TanTanoBsie nio6oro Tmna, ocrasns-
Hbie — K10-17. Coepnunurtens X3 (A1) —
po3eTka C ODEeCATbI0 KoHTakTamu, X21 —
pPO3€TKA C LLECTLIO KOHTaKTamn.

Ha puc. 4 nsobpaxena npuHUMNNaNGL-
Has cxema NepexnioyaTens CUrHanoB 4ia
Tpex ucrouHukoB: TV, AV1, AV2, roe AV1—
BM c paspensbHbeimMK BXxOAaMM U Bbixoaa-
MK, a AV2 — BMIOeoycTponCTBo, He obna-
nawouwee GpyHKUMEN 3anncy CUrHanoB (Bu-
feonnerep, UrpoBas NPUCTABKA, NPOWUr-
pbiBATENb NA3EPHbBIX ANCKOB).

flepexmoyarens cobpaH Ha ABYX MMK-
pocxemax TA7348P ¢dupmb TOSHIBA,
NpeaHasHa4YeHHbIX 1S NePeKNoHeHNs Kak
BWAeo-, Tak u ayamocurHanoB. Ero cxema
HEe w“meeT NPUHUUNMANEHLIX OTANYUA OT
NOKA3aHHOM Ha pUc. 1, 1 OH TpebyeT Takne
xe nepepenkv B MPK Teneesunaopa. Uame-
HEHB! FIMLLL Lienu ynpaenexus n Gopmupo-
BaHus curHana “Mam. t ANHM®". fina ne-
PEKMOYEHNA UCTOYHWUKOB CUrHanos Npu-
meHeHbl Ba TymbBnepa: SA1 ¢ nonoxeHu-
aMm “TV” n “AV" n SA2 c nonoxenusmm
‘AV1” n“AV2" . Curnan "Uam. TtANHMD" (oH
nomxeH ObiTb paBeH 0 B B pexumax AV1,
AV2) nocTynaeT Ha KOHTAKT 7 CoeaMHUTe-
na X3 (A1) ¢ koHTakTa 1 coepvumTens
X21.

Nepekniodarens AN Tpex NCTOYHUKOB,
BHELLHWIA BUA KOTOPOro NpeacTasneH Ha
puc. 5, cobupalor Ha Takon Xxe nnare, Kak
M ONUCAHHBLIA Bbiwe. YepTex nedyatHomn
nnartbl U pa3meLleHne AeTanei Ha Hen no-
Ka3aHbl Ha puc. 6. Peanctopul R1, R3 —
4UN-KOMIMNOHEHTBL!, ocTanbHbie — MIAT
¢ ponyckom *+ 10 %. Kongencarop C12 —
oxcnoHbin, C2, C7—C10 — TanTtanosbie,
ocTansHbie — K10-17.

B nepexmoyarensx MCNoNbL30BaHb! HUN-
KOMMNOHEHTbI, NOKA YTO peaxo NpuMeHsie-
mble B paanomoburensckoi npaktuke. 31o
pPe3nCTOPb!, KOHAEHCATOPbI, KATYLUKW, Av-
Ofibl N TPAH3UCTOPLE B MUHUATIOPHOM MC-
MoNHEHVW. HUn-pe3ncTopbl U KOHQEHCATOo-
pb! BbINOMHAIOT B BUAE NPAMOYrONbHBLIX
KOPNyCcoB CTaHAaPTHLIX pa3mepoB. Kopny-
Cbl nmeloT uudpoBbie 0603Haqvenmns: 0603,
0805, 1206, 1210, 1808 v ap. Nepewie nBe
UMGPbl YKA3BIBAIOT AUIVHY KOPNYCa B COThIX
DONSX [ovmMa, NOCNeAHNe — ero LUNPYIHY.
Hawbonee pacnpocrpaHeHb n ynobHb ans
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MHTepecHo, 4TO 4Mn-pe3ncTop, B OT/IU-
4yue OT Apyrux Yun-geranen, npuTarvea-
eTCsa K Meraninyeckon OTBepTKe, KOTO-
pas 0bbiyHO BbIBAET HAMArHM4eHa.

Topub Kopnyca 4vna meTannnu3vpo-
BaHbl HUKENem W CBEpPXy ONOBOM (WUnu
npunoem). Merannnsauma 3axeaTniBaer
y3KKe NONOCKU HA BEPXHEWN U HUXHEN Ya-
cTax kopnyca y topuos. flasior ymn, vc-
nonbaysa npunoii NOC-61. MowHocTs na-
ANBLHWMKA C OCTPO33aTOYEHHbIM Xaiom
nonxna 6uiTh He HGonee 30 BT. Benay ma-
NOr0 PACCTOSHUA MEXZAY MOHTAXHbLIMM
nnowankamm n 6AM3o0CTr Mx K Npoxoas-
UM PAOOM NEYATHBIM FIMHUSAM BO3MOX-
HO NOSIBNEHNE HEXeNnaTtesbHbIX Nepembl-
yek. MIx oTcyTCTBME NPOBEPSAIOT OMMET-
pom. Npun pa6oTte ¢ ymnammn pekomexay-
eTcsa NoNb30BaTLCA NYNON.

CrnegyeT vwmeTb B BUAY XapakKTepHYIO
OCOBEHHOCTL YMMN-KOMNOHEHTOB. [py MOH-
Taxe n3-3a konebaHa Bo3ayxa OHW MOryT
B N0BOK MOMEHT “yneTeTb”. NoaToMy HyX-
HO cobnioparb 0co-
6yl0 OCTOPOXHOCTL
NPY M3BNEYEHUN KX

% I

Y W3 ynakoBKM, yCTa-

fevgmyoi nposoduuK

00p3naveEnue
HomuNang

T
Yun KOMOOHEHT

HOBKE HA MEeCTO,
B HAYarnbHLIA MO-
MeHT Naikmn T. a.

>//nﬂma

TUTEPATYPA

T 1 EnbawkeBM4
oy "’EJ k2 C. A., Kuwuunes-
© . - ckmu €. 3. Bnoku

o m]' . U MOAYNU UBETHbIX

[ ._?_ 2 ~ npcepedpenHag  YHUWOUUMPOBAKHHBIX

. 43 x Puc. 7 vy nenocg renesusopos. — M.

lﬂ: . nOa0KD Paavo u cea3b, 1982
v 2 Enbswkesny
.,‘9 C. A. liseTHbie cCTa-
D 4 YUn-KOMMNOHEHTbI MOHTHUPYIOT  yMOHapHble TeNeBM30phl ® MX PEMOHT, U3g. 2
Ha nnowankax ¢ pasmepamu, M.: Pagvo v cBazb, 1890.
Kk x5t wn3obpaxeHHbiMM Ha  puc. 7. 3. Coxkonos B. C., MuuyrmH 0. M. Pe-
K XS2 B apofHbiX pasmepax YUCNUTESb  MOHT LBETHbIX CTalMOHAPHBIX TENEBW3OPOB
Puc. 6 03nauaeTr pa3mep Ans Kopnyca 4YCUT — M.: Pagvo v ceasb, 1994

moHTaxa kopnycol 1206 u 0805. Yvn-pe-
aucTop B kopnyce 1206 nmeer anmny 0,12
nonma (3,2 mm) 1 wupvHy 0,06 aloiima
(1.6 MMm) Npy BbICOTE OKONO 1 MM.

HUn-KOMNOHEHTLI NOCTYNAKT OT Npo-
M3BOOUTENS YNAKOBAHHBIMY B MHOMBUAY-
anbHbie AYENKN ByMaXHOW NEeHTH W A0
MOHTaXa [0SXHbI XPAHWUTLCA B 3TOK yna-
koBke. Bonee noppoBHble ceepenvs 06
0COBEHHOCTSAX UX MOHTaxa, NpoBepKn
U AEMOHTAEXE MOXHO HauTu B [6).

1206, snamenaren, — ana 0805.
Bce pasmepbt ykazaHbt B MUNIn
meTpax.
MOHTUPOBATL HYUNbI PEKOMEHAOYETCH
B crnegywoulem nopsake. MOHTaXHbie
nnowankn (06rRyXeHHbie) NOKPLIBAIT
NastRnbHOW NACTOM, U K HUM NpUKNanbLIBa-
1ot 4un. 3a cyer BA3KOCTWU NacTbl aTOT
NpakTN4ecKU HEBECOMBIN KOPNYC PpUKCKH-
pyeTca B HYXHOM MecTe B npouecce
nanku. 3atem 4un paameuwiaiotr Gonee
TOYHO M PUKCUPYIOT HA BpeMs Namkn ys-
KOWM OTBEPTKOM, AEPEBAHHON NANOYKOWN.

4. Nykun H., Kopakun-Yepusx C., AH-
xoBcKkuia C. MNpakTnueckan cxeMoTexHuka co-
BpeMeHHbX Tenesnszopos. Cepus “Pemont”,
Bbin. 8. — M.: ConoH& Hayka v texHuka, 1996.

5. Heyaes WM. ABTomart-nepekniouarens
ayavo- v BuaeoBxopos. — Papvo, 1997, Ne 3,
c. 10, 11,

6. Piomuk C. NOBEPXHOCTHLIA MOHTAX:
KOMNOHEHTHI, TEXHONOTUA, peMoHT. — Paawo-
nwbutens, 1998, Ne 6, c. 12, 13; Ne 7, c. 12,
13;Ne 8,c. 13, 14

(Oxonvanmne cnegyer)
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BUAEONPOLUECCOPDI

CEPUUN TDA88Xxx

B. XOXJ10B, r. MockBa

B pervctpe 0A B 23aB1CYMOCTU OT 3Ha4e-
Hua 6uta HCO npu vi3MeHeH BbICOKOro Ha-
NPSXKEHUR NPOUCXOANT UNU TOMBKO KOPPEeK-
uMs pasmMepa pactpa no BepTvKany,
unu k Tomy xe npy HCO, pasHom 1, amens-
eTcA 3HaveHvie curdana EW. Bur EVG criyxut
1R 3aLMTHI aNNapaTa Npw BLIKTIOYEHUA Ka-
npoBoi passepTky. Flpy 3TOM WK TONLKO
MeHseTCR crarycHulih 6ur NDF, unu ewe
M BLIK/IIOHAKOTCA Kananb! R, G, B.

Peructp OB cogzepxur 6ur SBL, koTo-
pbiti obecnewvBaeT BkoueHve (Npy ypoB-
He 1) cnyxebHoro OGnaHkvpoBaHus.
Mpy 3TOM racuTcs HWKHAR NONOBUHA pac-
Tpa. Butr PRD obecneyvBaeT zawmTy Ot ne-
peHanpsxeHvn. Ecny oH paeed 1, npu ne-
peHanpRxeHuy (Hanpsxexve Ha Buisoae S50
npeebitlaeT 3,9 B) 6nokvpyeTcR CTpoyHas
pasBepTka.

Pervctp OE ekntovaer B cebna 6ur MAT,
obecnesvBaoui nepexkiioyeHe MaTpyLbl
R, G, B. Korna oHpaBeH 1, ycnonb3yercaMa-
Tprua PAL, a korpga — 0, nony4aetcs marpu-
ua NTSC (B aNOHCKOM BapyaHTe).

B perucrtpe 10 Gur RBL obecneyvieaer
6natkupoBaHVie BLIXOOHLIX curHaios R, G,
B, xorna RBL pase+ 1. But COR npu 3Haqe-
HUM 1 BKOYAET NOAABMTESb LUYMa B KOPPEK-
TOpe H4eTKOCTU.

Pervctp 11 conepxvr 6ur IE1. Korpa
oH paBeH 1, obecneyvBaeTcs HopManbHoe
dyHkUMoHVMpoBaHvie umnynecos FB (¢acT-
6naxk) ans BHewHux curdanos (R, G, B)t.
Bur IE2 BrIOHAET BTOPYIO Mpynny BHELLHVX
sxogoe (R, G, B)2 (ans MUKpOCXEMDI
TDAB854).

B peructpe 12, korpa sHaieHve Gura
AFW meHseTcs ¢ yposHs 0 Ha ypoeets 1, no-
noca 3axeara cuctembl A4l paciuvpseTcs
¢ 80 po 275 k4. YMeHblUeHVE 3HAYEHVIR YNO-
MRHYTOro pavee 6ura IFS ¢ 1 no 0 noHwxaer
vyBcTBUTENBHOCTL YIMYM Ha 20 pb.

Pervctp 13 sritouaeT B cebs ynomsany-
Tuit paree 6 MOD. Yeenuqervie ero 3xHa-
YeHuA 00 1 NepeBOaUT Kanas B PEXUM Nno3u-
TUBHOM MOAYNSLMY (Ans npvemMa ¢paHLy3-
cKoro craHgapTa L). Korpa 3Havexve Guta
VSW Boapacraet Ao 1, obecneyviBaeTcs no-
NaBNeHVE BUOEOCUIHANA, WAYWEro U3 pa-
ovokaHana. B pesynerarte Ha Bxo4 17 MOXHO
NOAATH BHELLHWA BUOEOCUIHAN.

Perncrp 14 copepxut 6ut SM, cnyxa-
WA AR BBIKIOHEHUS 3ByKa, Koraa 6ut pa-
BeH 1. MiameneHve 3HaqeHvs 6ura FAV ¢ O
Ha 1 MeHsieT rPOMKOCTb OT HOMUHASIBHOMO
3HaqeHVR 10 GUKCUPOBAHHOro ¢ ocnabne-
Huem 0 ab.

B permcTtpe 15 ynomsHyThie paHee 6utsi
IFA, IFB, IFC no3BossioT BLIOVpars 3HaveHve
NPOMEeXyToyHOM YacToThl. OHa pasHa 38
My, korna aHaqeHus 6uroe pasHb 011 co-
orBeTcTBeHHO. Habop 6uroe 010 noBbiwaeT
MPOMEXYTOHYHYIO HacToTy 10 38,9 M, koTo-
PYI0 ucnonsayot B 3anaaHov Espone.

B perncrpe 18, ecrv 6ur OSO paeeH 1,
Ka[POBas Pa3BEPTKA BLIKAOYAETCS NPy npe-
BLILEHVM pasMepa pacTpa No BepTvkany.
Bur VSD, korpa oH paBed 0, BxmoyaeT kaa-
poByto pa3BepTky. Bur CB uameHseT ueHT-

Oxonyanme.
Hauano cm. a “Pagwo®, 2000, Ne 1

PanbHYIO HaCTOTY KaHana LIBETHOCTY. Yeenu-
yexve 6uta oo 1 ysenvuveaer ee B 1,1 pasa.
Yeenuiervie 6uta BLS no 1 BkioyaeT kop-
pexLmIo B cuHem Npy 60NbLLMX pasMaxax Bu-
neocvirtana. Korna 6ur BKS paeet 1, obec-
NEYMBAETCR KOPPEKUMS aMNIuTyaHON Xa-
PaKTEPUCTUKM HA TEMHBIX YYacTKax uaobpa-
xeHus. Bt CSO, CS1 nepeknioHaloT BLIXOA,
AuUTB2 B Mukpocxeme TDABB54. Korpa 6ur
BB pageH 1, nonyy4aeTcs CuHuiA pactp npu
OTCYTCTBUM CUrHana.

Pervctp 19 cogepxur 6ur HOB. Ecnv
oH paBeH 1, obecnevnBaerca GnaHkmMpoea-
HUEe x3annepa npy npveme curHana PAL-
plus. Bur BPS, pasrblit 1, npyBopuT k 6510-
KMPOBAHUIO NUHWI 3aaepxku B O10ke uBeT-
HocTv. Mpu 6ute ACL, paBHOM 1, BKNOYAET-
CR orpaHuyeHve

10T O BKMIOHEHUMN KBAPLIEBLIX Pe30HaTOpOoB
B cooTBeTcTBuM C Tabn. 5.

Tabnuua 5
3HaueHiHe GHTOR Yacrora pesosaropa, My,
NOAKNOHEHKOIO K BLIROAY
SXA SXB 34 3s
0 0 3,58 3.58
0 1 3.58 He ucn
1 0 He ucn 443
1 1 3,58 443

B perucrpe cratyca 02, ecnv 6ur BCF
paBeH 1, 3T0 03Ha4qaeT, 4To neTn ABB He 3a-
MKHyTa. JononHurensHbi 6ur N2 pasex 1.
But IVW vHamuvpyeT napamMeTphl KaapoBoro
nenvirens. bur IVW, pagHbin 1, o3Havaer
CTaHOAPTHRIN BUaeocurHan 525/625 crpok,
6ur VW, paBHbid 0, ykaabiBaeT Ha TO, HTO
CTaHaaPTHBIA BUOBOCUrHA HE IETEKTUPYET-
ca. Bute IDO—ID3 coobwatotr 0 Tune uc-
NONL3YEMOM MUKDOCXEMBI B COOTBETCTBUU
cTabn. 6.

CUFrHanoB LBeT- Taﬁn“ua 6
roct. Korna Gur 3navenng GutonR Tun

EM%MEagg;* M1é D3 | iD2 | ID1 | IDO | MMKpOCXEMB DyHKumK

K onerepocxeme 0 [0 | 0 | o [TDABBA6 __ [Tonewo NTSC, ner V. nEW
T ol 71 1 0 [ 0 | 0 [TDABBAGA |Kax TDABB4E, noC (Y.U V), M T3
S (1?” pirp, | Q| 1 [ 0 | 0 [TDABB&7 _INTSC, (¥,UV), EW. mepru sym
Ha exon dunstpa |00 | 1 [0 |TDA8Bat PALINTSC_ret Y, n EW

nopaior ~ NUTB |91 o [ 1 1_|TDA8B4Z PAL/NTSC/SECAM_her Y.

¢ BuBOga 38 0 0 0 1 |TDA8840 PAL, Het Y, m EW

a pa3 neneHrbie |2 1 1 0_|TDA8843 Kak TDA8844_+0 Ge3 SECAM
curHans! SpKoCT™M | o 1 1 1 |Tpassas PAL/NTSC/SECAM, (Y,U.V),.

M LBETHOCTU NpO- iW. TaDezrm; :yu —

XOART Ha BXOAObl aK 8844, xopnyc 4. nea
S-eHS (BblBOﬁbl ! ! ! 1 |TDA8BS4H Bxona R.G,B, gea MUTB erew

11 1 10) Mukpo- 1 1 [¢] 0 |TDA8857H Kak TDAB854, HO Tonbko NTSC
cxeMbl. Butr AST

YNPaBIfeT PEXMMOM BKIIOHEHWA TENEBU30- Ona  BroveHus  Buaeonpoueccopa

pa. Mpwu ero ypoe+e, pagHom 0, BkioHeHue
NPOUCXOAUT ABTOMATVHECKY, a NPy YPOBHE
1 OHO KOHTPONVPYETCR MUKPOMpPOLECCO-
poM. O 6urax CLO—CL2 6b1no pacckazaHo
paHblue.

B perucTtpe 1A o perynvposke Gutamu
YDO—YD3, DS u DSA 6wino ckasaHo paHb-
we. Yeenuyexve ynomaHyTtoro 6ura FFI no
1 CHMXAET NOCTORHHYIO BPeMeHU CUCTEMBI
DANY B YAYU. But EBS obecneqveaer
B HEM [ONOMHUTENBHYIO PACTAXKY aMnnu-
TYAHOWM XapakTepucTvky No “cuHeMy” cur-
Hany.

Peructp craryca 00 cogepxur 6uT
POR. Korna oH paseH 1, Tenesn3op nepexo-
IUT B AeXYPHBIA pexviM. But FSI vnamuvpy-
€T CUMHXPOHHOCTb KaApOBOW pa3BepTKU:
npuyypoeHe 1 — no vacrore 60 4; npy ypos-
He 0 — novacrore 50 MNu. Korpa 6ur SLpasex
1, nepeas netns QAMNY cTPOUHOU pasBepTkv
3amkHyTa. But XPR paseH 1, korna Hanpsoxe-
Hue Ha BoiBoae 50 Buaoeonpoueccopa npe-
eoiwaer 3,9 B, 4Tto curHanuavpyeT o BO3-
MOXHOCTY PEHTTEHOBCKOro uanyyeHus. bu-
Tl CDO—CD2 obecneqmBaloT MHAMKALUMIO
NPUHYMAEMONO LIBETOBOMO CTaHAapTa.

B peructpe ctaryca 01 npu 6ure NDF, ~

PaBHOM 1, VHAMUMPYETCS BHIKNOYEHUE Kaa-
posoi passeprkv. Korna 6ur IN1 paeet O,
vmnynbChl FB1 Ha BoiBOAe 26 akTvBHbL. Bur
IFl, paBHbiA 1, 03HavaeT ono3HasaHve npy-
HuMaemoro curtana. butsi AFA, AFB ykasbi-
BAOT pexvM pabotu cuctemul AMYI Tak,
6ur AFB, paBHbI 0, COOTBETCTBYET POCTY Ha-
CTOTH|, @ ero ypoBeHb 1 03HaqaeT ymeHbuie-
Hue yacToThl. Butbl SXA, SXB curHamavpy-

TDA8844 +HeobxoaMMo BLINONHUTL CNEAYIO-
e onepaumu:

1. CuuTbiBaTh CTaTyCHbIe BUTLI, NOKA He
6yner obecneuyeHo 3HaueHve Gura POR,
pastoe 0.

2. MNepeBeCcT MVKDOCXEMY B XAyLUMMN
pexum, yctaHosue 6uT STB, paBHbii 0.

3. 3anucarb Heobxogumblie GuTbl XA
1 XB BKNIOYEHVR KBAPLIEBbIX PE30HATOPOB.

4. 3anucare B perucTpbl GaiTe BCEx
cybaapecos, Bkntoyan 1A

5. CuyurtaTb YCTAHOBKY KBApLEBbLIX Pe30-
Haropos (6utsl SXA 11 SXB).

6. Ecim 6yt XA 1 XB paeHb 6utam SXA
¥ SXB COOTBETCTBEHHO, TO 3aNMUCaTh 3Have-
Hye 1 6uty STB.

Y1ob 3apaborana cTpouHan pa3BepTka,
DOKHB ObiTs 3arpyxeHbl BCe 6utl cyban-
pecoB. B pervcTphi, KOTOPbIE He UCMONL3Y-
10T, 3arpyXaioT 3HaveHve, pasHoe 0

YnpouleHHas npuHUMnManbHas cxema
BKIIOYEeHUR Buaeonpoueccopa TDAB844
u3obpaxenHa Ha puc. 10. B ycTpolictee vc-
NONb30BAH CENEKTOP KAHAI0B C CMHTE30M
yacTotel SK1101 puHekon pyvpme SALORA.
Dunutp NAB ZQ5 obecnevuvieaet 06paboTky
curHanos crangaptos D/K v B/G. demony-
nvpoeanHbii FILTB ¢ BeiBOgAa 6 BUASONPO-
ueccopa DA1 noctynaeT Ha aMuUTTEPHBIA
NOBTOpUTENE KA TpaHaucTope VT 1. Kepamu-
Yeckue nonocoBble GUNLTPH 3Byka ZQ1
¥ ZQ2 nomJioNaloT B COOTBETCTBUM C Npy-
HUMaeMbiM TEIEBU3NOHHBIM CTaHOAPTOM.
BotoeneHHmii cyvrHan pasHoCTHOM 3BYKOBOM
4aCTOThl NPOXOAUT HA BbIBOA 1 BUAEONpO-
ueccopa.
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B uenu amuTepa Tpansucropa VT 1 Biio-
YeHbl TAKXEe KepamuHeckue pexekTopHbie
¢unbTpel 3syka ZQ3, ZQ4. Yepes amurtep-
Hblil NOBTOPUTENL HA TpaH3ucTope VT2 pe-
XEKTUPOBaHHbIA BUAEOCUIHAN NPYIXOAUT Ha
emBO, 13 Mmukpocxembl DAT. Moaynb paccum-
TaH Ha 06paboTky curtanos cuctem SECAM,
PAL u NTSC-4,43. MNoaromy vCnonL30osaH
TONBLKO OMH KBApLEBLIA pesoHaTop ZQ6 Ha
4,43 MI'u, NOAKMOEHHBIN K BbIBOAY 35.

JemoaynvpoBaHHbiA curHan 3eyka C Bbl-
BoAa 15 nocTynaer Ha Bxof MoHODOHUHEC-

koro younutens 34 Ha mukpocxeme DAS.
Ha BbiBog, 2 Mykpocxembl DA MOXHO NoaaTh
BHELLIHWI 3BYKOBOM curHan. Ha Beison, 17 Bu-
neonpoueccopa nopalT sHewHu FLUTB.
Ha pasvem X11 BbIXOOAT AEMORYNMPOBAaH-
Hble curtane! Y, U, V. OHu MOryT noaseprartb
cs BHewwHeln 06paborke niv Hepes nokasaH-
HbIE HAa CXEME MEPEMbINKM BO3BPALLATLCA
B MukpocxeMy. Jdemonynvposadtuid FLTB
BbIXOOMT HA pasbem X10, cnyxawwmi onf
noaxmodeHya rpeberyaroro punbTpa.

Ha cxeme NokKa3aHO NOAKMOYEHNE MUK-

pocxeMbl DA2 BbIXOOHOMO yeunivTe s Kapapo-
BOW pa3sepTku. [N ynpolLleHun He usobpa-
XEeHO COeAMHeHve BhiBoJa 8 310N MUKPO-
CXEMbI C BbLIBOOOM 22 suaeonpoueccopa
(3aLLMTa OT BLIKNIOHEHVIS KAAPOBOM paseepr-
K1), @ TAKXE LNk OrPaHUYEHNS TOKOB Nyde
KHeckona. BbixOaHbIE KaapOBbie CUrHaNbI
BLIXOOSAT HA pasbem XB.

Ons ynpasnexsus BUAEONPOLECCOPOM
TDA8844 dvpma Philips seinyckaeT npouec-
cop SAA5296 ¢ Bepcueit nporpaMmbl
CTV832S (1 R ¢ pycckonsbiHHbM Merio). M
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12 AKTUBHbIN PABBETBUTEJ1b

BUAEOTEXHUKA

E-mail: tv@paguo.ru
Ten. 208-83-05

PAMO N2 4, 2000

TB CUTrHANOB

HN. HEYAEB, r. Kypck

MHorue nonb3osareny pasnuyHOU BUQEOaNNaparypbi — TeN€BU-
30pos, BuaeomarHnTopoHOB, BuAeOKaMmep — CTaNKuBalTCH C Npo-
6nemo# pacnpeneneHus TeNeBU3IUOHHLIX CUrHaNIOB B KBapTupe.
Ana aTo# yenu ucnons3yioT pasnuiHsie GUunsTpsl, [ENTENN, [LOMO-
Bbie ceTu u Ap. Haneemcn, 410 nybnukyemsit 3gecs matepuan 6yner

NOJIe3€H HaLWIM 4YUTaTenNam.

HYucno notpebureneit TeNeBU3NOHHO-
rO cUr{asna B0 MHOrux KBapTvpax nocro-
AHHO pacTteT. K CTaBLLMM yXe TpaavuMoH-
HbIMY TENeBU30pam (U He OHOMY) U BU-
neomarsiutodoHaM B nocnenHve rogbl
npubasvnuchb eLe ¥ KOMNLIOTEPbI, UMEID-
wye sBuaeokapthl ¢ TB TioHepom. OgHo-
BPEMEHHO YBENVHUBAETCK U YUCSIO Tene-
BU3MOHHBIX NPOrpamMm, B OCHOBHOM 3a
CHET OTKPLITUR HOBLIX KOMMEPHECKUX Te-
necraHuui B amanasode JMB. YcraHas-
NUBATb ANA KAXA0r0 NPUEMHVIKA CBOIO aH-
TeHHy HeynobHo.

Moatomy TunuuHOI cTtana cutyaums,
xorga 6onbwoe 4ncno TB curHanos, ume-
IOLUX K TOMY Xe pasHbil ypoBeHb, Heo0-
XOAUMO AEenUTb MEXAY MHOrMMv noTpe-
6utenamu. Ecnv genutenu pgenarb nac-
CUBHBIMY, TO NprieM cnabbix curHanos Ya-
CTO CTAHOBUTCR HEBO3MOXHbIM. Cnepno-
BavteNibHO, HyXeH aKTUBHBINA fenuresb,
obecneuvBaloWni pacnpegeneHve Cur-
HasnoB BO BCEM MHTEPBAJIE 4acToT ¥ pabo-
Tawoum 6e3 notepb Uny ¢ HeGoONLLLUM
ycunervem. O6sizatenbHbiMU napameT-
paMyl Takoro Aenutens A0MKHb ObiTh
HU3KUI ypOoBEHb COOCTBEHHBLIX WYMOB
Y GONblLOK AVHAMUHECKUA AMana3oH
3T0 HyXHO NOTOMY, 4TO YPOBHU NPUHUMA-
€MbIX CUrHanoB MOTYT OTIMHATBLCR Apyr OT
Apyra Ha nopsaok v 6onee. Ecny atum
npexebpeyb, TO BO3MOXHA "noTeps” cna-
6bIX CUrHANOB B WyMax UM BO3HUKHOBE-
HUEe NEPEKPECTHBIX UCKAXEHWH, NPy KOTO-
pbix fipYEM CTaHEeT NPaKTUHECKU HEBO3-
MOXEH.

Ons pewenvs ykazarHou npobnemb
npepnaraeTcs akTVMBHBIN Pa3BeTBUTESb

NPUHUMNVaIbHAR cxema KOToporo noka-
3aHa Ha pwe. 1. OH cocTouT U3 aAByxkKac-
KaAqHOro WUpOKONOSIOCHOTO yCUnuTens
Ha TpaHauctopax VT1, VT2 v genutens
cUrHanoe Ha rmbpuaHbix OTBETBUTENAX
Tt, T2. MNonoca HacToT NPONYCKaHUs yCT-
poiictea — 40...750 MI'u, koadduumeHt
ycunenvs — 3...6 nb. MNepsbii kackag
ycunutens cofpadH Ha MasolyMsLeMm
TPaH3uCTOpe, a BTOPO# — Ha TpaH3uUCTO-
pe cpeaHe#t MowHOCTY, Gnarogaps yemy
YCTPOWUCTBO UMEET HU3KUI ypoBeHb COG-
CTBEHHBIX LWWYMOB ¥ CpaBHUTENLHO O0Nb-
WON AvHaMuHeckuii avanasoH. BxoaHoe
conpoTuBneHue TpaHamncropa VT 1 npesbi-
waet 75 OM ¥ BO BCEM vHTepBasne 4acTtor
v3menserca B 1,5...2 pasa. C uenbio co

rNacoBaHUR ANK €ro BhIPABHVBARUS U NO-
nyYeHus 3HaveHunin, 6nu3kux K BONHOBOMY
conpoTtusneHuio kabens, conpoTvBneHve
peavuctopa R1 BuiGpaHo pasHbim 200 Om.
Ha kaxaom 3 yetbipex BLIXOAO0B yCcunu-
Tene obecnequBaeT HeuckaxeHHoe Ha-
npaxexvie 0o 400 MB. MNMpymMeHeHHble ry-
6pyaHbie OTBETBUTENW NO3BOJSIRIOT NONY-
YUTb pa3sBA3KY MEXAY BLIXOAAMU He XYXe
10 opb BO BCEM uHTEpBane 4acTOT, HTO
CHUXaeT B3avMHOe BiusHue notpebure-
nen cuUrHanos.

PazgeTBUTENE MOXHO NUTATL OT CTabU-
NU3VPOBAHHOIO UCTOYHYKA NO OTAENBHBIM
NPOBOAHVIKAM MU MO BbICOKOHACTOTHOMY
xabeno. Mepsbil Cny4ait BO3MOXeH, ecnm
PRAOM C YCTPOACTBOM HaXOAUTCR CeTeBan
po3etka. Ecnu atoro Het, T0 nuTalOT ero
N0 BbLICOKOHACTOTHOMY Kabenio, U3MeHVB
uenu NUTaHus B COOTBETCTBUN CO CXEMO
Ha pmc. 2. MNuTaowee HanpsxXeHve Nona-

Beivod 1
rg 150

Borxol
Boix0d §

Puc. 1

Paspaboraro
B naboparopumn
xypHana "PAONO"

RI0 750
Berxod 4

10T NO kabenio, NoAKNIoHAEMOMY K BBIXOLY
1. MNpy 3TOM Ha Apyrom koHue kK kabenio
NOAKNKHAIOT pa3aenuTeNbHbIA KoRAeHca-
TOp eMKOCTBIO 0kono 100 nd v B TONKY nx
coeavHeHVs NOQAIOT HanpaXenve nuTa
HUAR Yepe3 apoccenb UHAYKTUBHOCTLIO
okono 100 Mkls. NotpebnsemMslii TOk pas-
BeTBUTENR — OKONO 60 MA.

B ycTpoiicTBE MOXHO NPUMEHUTL, KPO-
Me yKasaHHbIX Ha cCxeme, TpPaH3uCTOpbi
KT382A, KT371A (VT1), KT640A-2,
KT640B-2 (VT2); xonneHcarops K10-17,
KA, KNC; peauctope MAT, C2-33, P1-4

TpancgopmaTopbl HaMoTaHbl BABOE
CJIOXEHHBIM U CKPYHEeHHbIM NPOBOAOM
N3B-2 0,2 Ha konbLe u3 ¢peppyTa NPOHU-
uaemoctblo 600...2000 v auameTpom
7...10 mM. OBMOTKU coaepXar No AecATb
BUTKOB, UX CneayeT paBHOMEPHO pacnpe-
aenute NO BCcemy konbly. Karywka L1 Ha-
MOTaHa TakK Xe, HO OAVHAPHBIM MPOBO-
poM. BoiBoab pe3ncTopoB, koHAeHCaTo-
POB ¥ TpaHCGOPMaTOPOB AONXHLI UMETb
MUHUMASTBHYIO DIVHY.

K nonn
vz

K7
Puc. 2

Bce petanu ycTpoMcTBa pasMeLlarTt
Ha OAHOW CTOPOHE NeYaTHoW nnaTtkl U3
OBYCTOPOHHEro (pONbrupoOBaHHONO CTEK-
NOTEKCTONUTA, Y4epTex KOTOopoi npen-
ctaesneH Ha pmuc. 3. Bropas cropona
(NONHOCTLIO MeTannu3upoBaHHas) cny-
*uT 06wmm npoeogom. K onsre obulero
NPOBOAA NPUNavBaloT ONAETKU BXOQHOIO
M BbIXOAHBIX KOaKCuanbHbix kabenen,
ayepes OTBEPCTUS B Nare — BbIBOAbI e
Tanen.

30
\Bxod

Puc. 3 Berkods Boixo0d BemofZ Boxod !

PexuvM No NOCTORHHOMY TOKY yCTaHaB-
NMBAETCA aBTOMAaTUHECKy, a Hanaxvea-
HUe CBOAUTCR K KoppekTuposke AYX noa-
6opomM koHpgeHcatopa C4. XenartenbHo
nonyyute Hebonewon nogbem AYX B ava
nasoHe JMB, 4TO ckOMNeHCUpyeT NoBbI-
LIeHHbIe NoTepy B KoakcuaneHoM kabene
Ha 3TUX HacToTax

YetoumeocTe paboTel yeunurens Bo3-
pacrteT, ecny nocnefiOBatenbHO C KOH-
peHcatopom C7 BKIOYUTE pe3nCcTop CO
npotuBneHveM 5...15 Om



LULMPOKONMOJIOCHbLIN AHTEHHbIN
YCUJ/IUTEJIb TB CUTHAJIOB

H. TYPKUH, r. Cauxt-Nerepbypr

dnsa nosroperun paﬂMOl"OGMTeﬂﬂMM npefnaraeTca OTHOCUTEJIbHO
npocro# AHTEHHbIN YCUINTE/Ib TE/NIeBU3UOHHbBIX CUrHaNIOB Anana3o-

Hos MB u [JMB.

Yeunurtenb, npuHUUnuanbHas cxema
koToporo u3obpaxeHa Ha pmuc. 1, co-
CTOMUT 13 ABYX Kackanos, cobpaHHbix nNo
cxeme ¢ O3 y oxBayHeHHbIX 06LeN LeNbIO
orpuuarensHoit obparHoi ceasu (OOC)
0 NOCTOSHHOMY TOKY 4epe3 pe3vcTop
R2. OOC no nepemMeHHOMY TOKy npw
3TOM HeaHa4YuTeNbHa.

OcHoBHOE ycunenve curtdana obec-
neyvBaeTcs NepsbiM Kackanom. Bropoi
Kackafl, OXBa4eHHmi napannenbLHon (He-
pes pe3uctop R1) n nocneposarensHoOM
(yepe3 peauctopw R4 1 R5) OOC, cny-
XUT A8 BLIpaBHUBaAHUR CyMMapHO#
aMnAUTYAHO-4acTOTHON XapakTepucTu-
kun (AYX) ycunurens. Kongerncaropw C4
n C5 B 3MUTTEPHON LEeNy TpaH3ucTopa
VT2 (npy ykasaHHbiX 3HAYEHUAX eMKOC-
™) KoppekTupyiloT A4X B 06nactu Hux-
HUX U CpeaHuX HacToT NONOCh NPOoNyc-
KaHUR

OcobeHHOCTb yeunuTens 3akniovaer-
cs B TOM, 4TO pe3uctop R1 BuinonHAeT
TPY pyHKUMN: CAYXUT Harpy3Kon Tpax-
3uctopa VT1, co3paet napannenbHylo
0OO0C TpaH3ucTopa VT2 v BMecTe ¢ TpaH-
aucropom VT1 ob6pa3syer nenurenb Ha-
NPAXeHUR oNa nutaHus 6asbl TpaH3uc-
Topa VT2. 3T0 NO3BONRET HA HECKOSLKO
neumben ysenuyintb KO3GUUNEHT yCu-
JIEHUR MO CPABHEHUIO C TPaAULIMOHHBIMU
ycunutensmu {1, 2] ¥ yMeHbWnTb YUCN0
NPUMEHAEMBIX 3/IEMEHTOB.

+I7 8,
15MA

Ha pmc. 2 npeacraenenbl AHX Tpex
ycunureneid, cobpantbix N0 paccMoTpeH-
HOM CXeMe, HO C Pa3nuuHbLIMU TPaH3UCTOo-
pamu: 1 —Ha KT3101A-2;2 —
Ha 2T657A-2; 3 — +Ha KT368A.
B cnysae npymMeHenus TpaH-
auctopoB KT368A B uenu
amMuTTepa TpaHauctopa VT2
yctaHoenensl pesavctop R4
conportueneHem 390 Owm
¥ koHpeHcatop C4 eMKOCTLIO
30 nd (anemenTl RS 1 C5 oT-
cyTcTBYIOT). Mccnenosanva
nposeneHbl B 50-0MHOM Tpak-
T€ C VUCMONL30BAHVEM U3ME-
pyUTENR 4HacTOTHLIX XapakTe-
puctuk X1-43. Koaddpuumenr

Bxod

Hble CBY TpaH3ucTopbl, npeaHa3HaqeH-
Hole ans pebOTH B Kackaaax, cobparHbIX
no cxeme ¢ O3 (nBa BbIBOAa 3MUTTEpa)
¥ VMeIoUMe rpaHnyHyio yactoty 6onee 3
Tu. Toneko ans avanasona MB nogxonsT
BY TpaH3uCTOpPb! C rPaHU4HON 4acToOTOM
He mexee 1Ty,

B ycwutene npyMeHeHbl pe3nctopbl
MAT u koHaencatopel K10-17, Ho noaoi-
oyt KM u K4. Bce aneMeHTbl A0NXHBI
UMETH MUHUMANBHYIO ANUHY BLIBOAOB

Yeunutens cobupalor Ha nnate v3
$ONLIMPOBAHHONO  CTEKNOTEKCTONNTA,
HepTeX KOTopoi nokasad Ha pmuc. 3. Pe-

X =
”T A6 N
Ry — e =
0 ol Lo
h v o, R =
o v .K
4/5'006}-0. L“J o-—————r;-
- Je
asim /e5[:1 65 3 S
&0

cTosHen sonHbl (KCB) ycunu- -
Tene co CTOPOHLI BXOAA Ne- Puc. 3
Xan 8 npegenax 2...2,5.

AHanu3a  xapakTepucTuk
noKasbIBAET, HTO MakcvManbHas pabosas
vacrora ycunurens pocturaer 0,2...0.25
OT rPaHUYHON 4HacTOoThl UCMONL3YEMbIX
TpaHaucTopoe. FoaToMy B yCunuTenax
OMB xenarenbHO NPUMEHATb ManoMouy-

3uctop R1 npynavBaloT K BLIBOAAM TpaH-
3ucTopa VT2, pa3MecTuB ero Haa HUM (ec-
M TPAH3UCTOP C NNacTUHYaTHLIMU BHIBO-
namu).

HanpsaxeHve Mexay KOMNeKTopoMm
U 3MUTTEpOM TpaHaucTopos VT1
M VT2 npubnuautenbHo paBHO

KU:
a6

4 B. 3toro pobusaotcs noabo-
pom pesuctopa R2. MNpu MowHbIX
MeLaLuX curHanax Ha exone
ycunurens yctaHasnueaiot Gunb-

/\
Zﬂ/-

Tpbl, NAPAMETPL! KOTOPLIX Ykasa-
He B [2, 3].

JIUTEPATYPA

7 T//\:j\ )
N

1. Pep 9. CnpapouHoe nocobue
NO BLICOKOYACTOTHON TexHUKE: Cxembl
6n0kn. 50-omMHan TexHvka: MNep. ¢ Hem

— M.: Ceszb, 1990

2. Hewaes WU. KOMOWMHUPOBAHHKIE
ycunutenu TB curnanos Paauwo
1997, Ne 10,c. 12, 13

3. HeyaeB W. Cymmatopbl Tene-

/]
Puc. 2

0 w0 00 &0

1000 f My

BU3UOHHLIX CUrHanoe. — Papwo, 1996
Ne 11,c. 12,13

OTE€4YE€CTBCHHBIC

PANHOH3MEPHTEJIbHBIE
IIPUBOPbLI

HMIIOPTHBIE

JAEKTPOHHBIE KOMNOHEHTHI

OTEYECTBEHHbBIE H UMIIOPTHbIE:

HOBble M Oy

ocuHAOrpadbl AHANIH3ATOPBI CHEKTPA
l‘ellllepaTO[?bI(b ugwepumefu: AYX, IPC BH
BOJILTMETPbI MOIIHOCTH, HMMHTAHCA
MYJILTHMETPbI HeAHHel HbIX HCKAXKeHHH
YacTOTOMEPD! MOIYISIAHH, PA3HOCTH (gaz
MeraoMmMeTphbl

bl HCTOYHHKH NUTAHHSA U lf zue
BBICTPO! BbBII'OJHO! UHTEPEC !
171. (095) 967-77-33 (8 1106G0e Bpemsn), 171-26-00
http://www.mtu-net.ru/priborcontact
E-mail: priborcontact@mtu-net.ru
HAYYHO-TIPAKTHYECKHI1 LIEHTP “1IIPHBOPKOHTAKT”
( xkynuM Baiuu npuGops! ¥ pa3paboTkH )

MUKPOCXEMbI, TPAH3UCTOPHI, AHOAKI,
CTABUNUTPOHDI, PEBUCTOPBI, CHIP JIEMEHTHI,
KOHQEHCATOPbI, APOCCE/N, KBAPLbI, ONTPOHMKI,
WHAUKATOPbI, PASBEMbI, PEJIE, NEPEKNIOMATENMH,
M MHOI'OE APYTOE...

NOCTABKA CO CKJTARA M NOf BAKAS, KOMIIEKTOBAHME NPOMSBOLICTBEHHRLIX NIPOrPAMN
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NMPOMbBIWJTIEHHAS AMNMAPATYPA

E-mail: radio®paguo.ru
Ten. 208-83-05

PARIUO Ne 4, 2000

HOBbIE TENEBU3OPbI “PYBUH”

HN. ®EQOCEHS, B. MTPOKOIMNEHKO, r. MockBa

Yanst CTPOHHOM U KAAPOBOWU CUHXPO-
HM3aUMM TaKKe BXOAAT B MNpOLECccop
DA100. BxogHoi nonHbIA BMaeocurHan,
B KOTOPOM £10/1XHA OTCYTCTBOBATL NOAHECY-
LLAA YaCTOTh! 3BYKA, NPOXOAUT B NPOLIECCOD
mbo yepes BbiBOA 13 (npvem u3 adupa),
b0 Hepes BbIBOA 15 (CurHan ¢ Bugeomar-
HUTodoHa UNU  BUAEONPOUNpHIBATENSR).
MoaHecywwe 38yka B BUAECOCUrHAE NOAAB-
NAIOTCA [BYXCTAHAAPTHBIM PEXEKTOPHBLIM
¢unsTpoM ZQ103 ¢ HacToTamuy NogaeneHyst
5,5 1 6,5 MI'u. MNevarHasa nnara npeoycMar-
PYBAET TakXe U YCTaHOBKY ABYX OTAEMbHBLIX
DUNBLTPOB HA 3TN YACTOTHI.

KaHan cuHxpoHusauum npoueccopa
YMEET aMNNUTYAHbIA CENEKTOP, BLYIENSIO-
LM U3 NONHOMO BUOEOCUIHasIa CMeCh CUH-
XpoumnynecoB. OR aBTOMATUHECKU HacTpa-
VIBAETCH N0 BXOOHOMY CUMHANY Tak, 4TO ero
NOPOrOBbIf YPOBEHb HAXOOUTCA NPUMEPHO
nocpeavte Mexay ypoBHeM BEPLUNH CUHX-
POUMNYNLCOB U YPOBHEM “HEpPHOrQ™ B CUr-
Hane. MM obBecneyvBaeTcsl MakCUMasb-
Has HaAEXHOCTb BbyAeNeHVs CUHXpOCUrHa-
NoB paxe Npy o4eHb BONLWOM YyPOBHE LWy-
MOB Y1 NOMEX.

YCTPONCTBO CTPOYHON CUHXPOHM3ALWN
npoueccopa NOCTPOEHO NO TPAANULMOHHON
RBYXNETNEBOM cTpykType. B Hel ucnonbay-
I0TCA yNpas/iseMbii NO HacToTe 3a4aloLmm
redepatop v gse nemy PANY. OcHoBHLIC
napaMeTpbl NepBON NETNY, Takue KAk LuMpy-~
Ha NOMIOCH 3aXBaTa U yepXaHvs, onpeae-
JRIOTCR LeNsMU, NOAK/IIOYERHBIMU K BbIBOAY
40 npoueccopa: 3anemMeHTamMu Nponopumo-
HATBHO-UHTErPUPYIOLLEro dunsTpa
C127R126C128. Kpome TOro, B npoLecco-
pe UMEETCH eLLe Tak Ha3bIBAaeMbi BETEKTOD
COBMapeHuii, KOTopbiA obHapyxveaeT dakT
3axearta nepsoii netneit PAMNY HacToTH cuH-
XPOHU3ALUMY NPUHUMAEMOro curHana. Boi-
XOOHOW CUrHan peTekTopa Heobxooum ans
naeHTUdUKaLMM HaumHus npyeMa (Bbieoa 4
npoueccopa), a Takxke A8 KOMMYTaLWn No-
nockl nponyckaHvs nepeoii netnn QAMNY.
CreuvansHeii y3en KOMMyTaLuy, ynpasin-
eMbIA eTEKTOPOM, YMEHbLLAET NOAOCY Npo-
MYCKAHVIR NEPBO NETAM NPY 33XBATE HACTO-
Tbl NPUHUMAEMON CTaHLN.

3apaoumi reHepaTop CTPOMHON pas-
BepTky paboraeT Ha ABoHOM YacToTe, a He-
0obx04MMOe 3HaveHVe NOJSy4aeTcR nocne
peneHvs Ha gsa. B pexwume, korna Ha Bu-
[eoBx04e NpoLEeccopa OTCYTCTBYET CUrHan,
4acToTa reHepPaTopa He AoMKHA 3HAYUTESb-
HO OTKNOHATECSt OT HOMUHANBHON, Tak Kak
BTO MOXeT Bbi3BaTh Bonbluve nepeHanps-
XEHUR B BLIXOOHOM Kackane. Ans atoro yac-
TOTa reHeparopa kanubpyercsi KBapLIEBbIM
reHeparopoM, UCNOML3YEMBbIM B fieKoaepe
useTHocTW. Fl03TOMY NPy OTCYTCTBUM CUH-
XPOHU3ALMN OTKSIOHEHME HACTOTH CTPONHOMN
pa3BepTkU OT HOMUHANE He NpeBbilwaeT 2 %.

Bropas newis DAMNY ycrpoicTea cuH-
XpoHU3aLuM oBecneyvBaeT KOMMeHcaumio
BPEMEHHBIX 330EpPXeEK B MPefBbiXOAHOM
¥ BbIXOQHOM KaCKanax CTPOUHOM Pa3BepPTKU.
Ha Bxoabi $pa3sororo peTekTopa BTOpOK NeT-
1 NOCTYNAIOT CUrHANB! 33AI0LLETN0 reHepa-
TOpa u Uenu oBpaTHOIR CBA3M BRIXOQHOMO Ka-~
ckaga (4epe3 BbiBOA 38 npoueccopa).

Mpogomxenne.
Hawano cm. 8 “Pagno”, 2000, Ne 3

DUNBTP HAXHUX HACTOT BTOPOU NET/V MEET
BHEWHWIF koHaencatop C121, nogknioyen-
HbIl K BLIBOAY 39 npoueccopa. Ha 310t xe
BBIBOA Yepe3 peavcTop R123 ¢ noacTtpoey-
Horo peauctopa R122 noctynaet Hanpsixe-
HUEe CMEeLLeHUs, KOTOpbIM YCTaHaBMBAIOT
Ha4Ya/IbHYIO paly BLIXOQHOrO curkana yn-
paBiieHys CTPONHON Pa3sepTKON, KOTOPbIA
CHMMAeTCs ¢ BbiBoaa 37 npoueccopa.

KomneHcauvs BpeMeHy 3aepXkv npo-
vcxopit B8 npepenax or 0 po 10 Mkc, uto
NO3BOMKET UCMNONL3OBATE B BLIXOOHOM KAC-
Kafle CTPOYHOM pa3BEPTKU TeNeBv3opa Kak
MOLLHbIE OLICTPOAENCTBYIOLME TPAH3UCTO-
pul cTpykTypel MO, Tak v GunonspHbe,
NPYHEM C OTHOCUTENBHO HEBLICOKUM BbICT-
poaericTavem. Beixoa curiana ynpasnexHvis
CTpO4HOI pa3sepTkoi (Bbieof 37) BbINOn-
HeH Ha TPaH3uCTOpe CTPYKTYPb! M-p-n o
cxeMe C OTKPbITbIM KOJNEKTOPOM, T. €. OH
TpebyeT NoAAYY BHELUHEro HAaNPSXKeHUA nu-
TaHus. MakcyuManbHO ONYCTUMBIA BTEKAIO-
LM TOK ANK 3TOro BeIBOAAa paBeH 10 MA,
Hanpsxenve Ha HeM He [ONXHO NPeBLILLAaTL
10 B. HanpsixxeHvie “Hyns” npy TakoM BTEeKa-
1oLemM Toke — He 6onee 0,4 B, 4To no3sons-
€T NOAKIIOYUTB 3TOT BLIXOA HENOCPEACTBEH-
HO Kk 6a3ze NpPeaBLIXOAHOMO KPEeMHUEBOro
TPaH3UCTOPA CTPYKTYPh! N-p-, A8 KOTOpPO-
ro HanpsXxeHvie oTkpbiBaHus — 6onee 0,6 B.

Cnenyetr OTMETUTb, HTO, HECMOTPSR Ha
L0BOMBLHO 60MLWON A0NYCTVIMBINA BBIXO[HON
TOK, XenaresibHO MCNoMb3OBaTb NPOLECCop
B peXnMe, rae TOK He NPeBLILaET 1...2 MA.
Jeno B ToM, 4TO npy BONbUIMX TOKaX HA 3K-
paHe MOryT BO3HVKATb 3aMETHbIE NOMeXy Ha
v3obpaxeHy B BUOE TOHKMX BEPTUKANBHBIX
NVHWIA B MOMEHTI DPOHTa U Cnata BbiXOA-
HOro UMNYNECA YIIPaBNeHVA.

Mpoueccop vMeeT OTaenbHLI BLIBOA
NUTaHKA KaCKaRoB 3afaloLiero reHeparopa
CTPO4YHON pa3eepTkn — BbIBOA 36. OH MO-
%er 6biITb UCNOAL3OBAH ONR 3anycka pas-
BEPTKU OT MANOMOLLHOIO UCTO4YHUKA. B Te-
NeBU30pe 3TO HE UCMOML3YETCH, U BLIBOA,
NOAKMIONEH K Lieny HAanpsixXeHvs +9 B yepes
pa3ea3LIBAIOLWYIO Lenb R117C115.

B kaHane kaapoBO# pasBepTky npouec-
cOpa reHeparop MMEeT BHELLHIOID 330310-
wyo RC uenb (BbiBOA 42): KOHAEHCATOP
C111 u pesuctopuy R109, R111, nogksio-
HYeHHble K cTabunu3aropy HanpsxeHus
+31 B Ha ctabunrpone VD101. Bo Bpems
obpartHoro xoAa KaapoBOW pa3BepTKY KOH-
AeHcatop GbICTPO Pa3paXaeTCs Hepes BHYT-
peHHUIA paspaaHbIA KoY NPoLLeccopa, a Bo
BPEMSA NPAMOro X004 OH 3apsXaeTcs Hepes
3T1 pPe3nCTOopbl. FNapamMeTpbl 3NEMERTOR Bbi-
6paHbl Tak, YTOOb! 32 BpeMs NPAMOro Xopa
HanpAXeHWe Ha KOHAEHCATOpE BO3pacTano
npyMepHO Ha 2,5 B. Tak Kak 3apagHas uenb
nogknloHeHa K CcTabunbHOMYy UCTONHUKY
C A0BONBLHO BONBWIM 3HAYEHVEM HanpPsXe-
HUR, HapacTaHue NPOUCXOAUT C BLICOKOW
NUHENHOCTBLIO B Tedenve okono 19,5 mc npy
pabore B crangapre 50 My nnu okono 16 mc
B cTaHpapre 60 lNu.

B npoueccope MeeTcs Takke KOMMyTa-
TOP, KOTOpPbIA obecneqvBaeT OaVHAKOBLIA
pasmax BbIXOAHOro NNoobpaszHoro Hanpa-
XEHUR AR pasHbiX craHpaptoB (50 wm
60 'y). KommyTaTop yNpasnseTcs yCTpoicT-
BOM uaeHTUdMVKaALMY, ONpPEeensioumM
CTaHOAPT NPUHUMAEMOroO CUrHana.

3apaloumii reHepaTtop KagpoBOW pas-
BEPTKM BLINOMHEH NO Tak HAa3bIBAEeMOM “cHeT-
HOW” CTPYKTYPE, Npy KOTOPO nepuoa B OT-
CYTCTBUE CUrHaNA 3aA3€TCA MyTem NoacyeTa
CTpOK, npowenumMx OT Havana kagpa. Pas-
PAOHBIA K04 BKIIOMAETCR B MOMEHT Havana
Ka[POBOr0 CUHXPOHM3VIDYIOLLENO UMNY bCa
B NpUHUMAEMOM curHane, a 6e3 curqana —
VIMMySIbCOM OT CHETHYMKA-AENMTENR HaCTOThI
333I0LLEr0 reHeparopa CTpoYHON pa3BepT-
K1, ITM obecneqvBaeTCs Masnoe OTKIIOHE-
HYI@ 4aCTOTHI K3APOBOW Pa3BePTKUN OT HOMU-
HAIBHOM NPy OTCYTCTBUM BXOOHOrO CUrHana.

Monyyaemoe nunoobpasHoe Hanpsxe-
Hue, npoilan auddeperumanbHL yonnm-
Tenb, NOCTYNAET Ha BLIXOA, (BmBoA 43) Npo-
ueccopa. K Hemy yepes ¢punstp R601C600
NOQKIIOHEH BBIXOOHON YyCUnuTesb KaapoBOin
passBepTky Ha Mukpocxeme DABG00. Ha BTo-
po#t Bxoa anddepeHUmManshoro yeunurens
npoueccopa (BuiBof 41) C BLIXOQHOMO yCu-
nurens nofad curdan OC no Toky ¥ NocTo-
AHHOMY Hanpsbxennio. Hanpsixenne OOC no
TOKY, CHYMaemMoe ¢ aBvxka peaucrtopa R614
1 noaaBaeMoe Ha BbiBoa 41 npoueccopa ve-
pe3 peaucrop R611, obecrieumBaer TouHOE
cosnanerHve ¢GOpPMbI OTKNOHRIOLLIErOCH TOKA
C (OPMOU HANPAXEHWN, NOMY4aemMoro Ha
3agaiouiem koHaeHcarope C111. Uenb OC
0 NOCTORHHOMY HANPSXEHWIO C penvuTens
R607R608R611 CTabunuavpyeT pexvM Bbi-
XOAHOro yeunvrens KagpoBOi pa3BepTKy NO
NOCTORHHOMY TOKY.

Bxopn HanpsxexHmus o6paTHOM CBR3U (Bbi-
BOA 41) BHYTPU npoueccopa NOOKMoHeH
TaKxke K BXofy BHYTPEHHEro yana 3alumthbl.
MocnepHuvin BIKNIOHAET BLIXOOHLIE BUOEO-
yeunureny R, G, B (Ha sbiBOfax 18—20 He-
33BYCHMO YCTAHABNVBAETCH YPOBEHD raLue-
+Hus +0,4 B) npy ysenuueHum wiv ymeHblue-
HuM Hanpsxenya OC Ha BoiBoae 41 Gonee
yem Ha 1,5 B or cpegHero 3Haqenvs (Okono
2,5 B). O6biHHO 3TO NPOUCXOAUT NMPY BhIXOAE
13 CTPOA BLIXOAHOIO KaAPOBOro yCUniMTens
DAB00. B pesaynbrate ymeHbluaetcs ap-
KOCTb CBEYEHVR rOPU30HTANLHON NMHUU NPy
0TKa3ax KaapoBON Pa3BeEPTKY, HTO NpepoT-
BpaluaeT NOBPEXAEHVE KUHeCKona.

Ha pa3max nnoobpa3Horo HanpsikeHvs
Ha 3apaouieM kongeHcatope C111 (u, cne-
DOBaTeNbHO, Ha pasMep u3obpaxeHus no
BEPTVKANY) BAVRET 3HAYEHUE HANPAXEHUR
UCTOHMHVIKA, K KOTOPOMY OH NOAKSIIOYEH Yepes
3apsAoHbIA Pe3NCTOP, HTO U UCMONL30BAHO
ans crabvnuzauum pasmepa no sepTyKan
B 3aBYICMMOCTU OT U3MEHEHUR TOKa Nyyen
KMHECKONa: Npy yBENMHEHUN TOKA Hanpsxe-
HUE DOMKHO CHUXETLCs, Npu yMeHblueHu
TOKa — YBENUYMBATLCA. [INR 3TOro B TOMKY
coeamHerus pesuctopoB R109 u R111 ve-
pe3 pe3vctop R110 nopaHo koppekTupyio-
ee HanpsixeHue C BbiBoga 8 CTPOYHOMO
TpaHchopmaropa T701. Mpu manom Toke ny-
Yeil HanpsXeHve Ha 3TOM BbLIBOAE PaBHO
oKono +26 B, a npy MakcuManbHOM TOKe
(oxono 1 MA) oHO cHkaeTca o 2.3 B.

Kanan obpaborku curHana fpxocTu
NOMHOCTHIO BXOAUT B COCTaB npoueccopa
DA100. U3 nonHoro UBETOBOro TENREBU3NOH-
HOIO BUREOCUIHaNA PEXEKTOPHBLIE GUNBTPL!
BBIPE3aI0T NOAHECYLLME CUMHASIOB LIBETHOC-
M. HacToTa pexexumy OnpeaensieTcs asTo-
MATMHECKU B 3aBUCMMOCTU OT NpyHUMae-
MO cUCTEeMBI TENneBuaenva. [ns kanmbpos-
KW HaCTOTh! HACTPOVKY PEXEKTOPHBIX HWNb-
TPOB UCNOMb3YETCR CUIrHa KBAapLEBOro re-
HepaTtopa pekoaepa usetHocTn. Cneumarns-
HOE YCTPOMCTBO ynpasnsieT HaCTPOMKON pe-
XKEKTOpHbIX GUNLTPOB. OHO UMEeT BHELLIHWIA



3NeMeHT — Pa3BA3BIBAIOLMI KOHOEHCATOP
C139, noaxnioyeHHB K Buieoay 12 npouec-
copa.

Mocne pexexkTopHOro ¢unbTpa curHan
APKOCTU NPOXOAUT Hepe3 BHYTPEHHIOID -
HVIO 3a4epXky, kotopas obecneqvBaert
COBMafeHve CUMHAJIOB RPKOCTU U LIBETHOC-
TH, nogasaeMsix Ha Matpuuy R, G, B. Jliunus
33epPXKU YyNpasNseTcs [eKOAepoM LBeT-
HOCTW, B pe3ynbrare Hero nosly4aeTcs OnTu-
ManbHoe Bpems 3aaepxky ans 06paborku
CUIMHAJIOB Pa3HbIX CTaHOAPTOR: MakCUMASTb-
Han 3agepxka Ans curHanoe SECAM
Y MeHbLUIas — ans curHanos PAL.

Janeiue APKOCTHBIN CUrHanN NpuxXoamT Ha
younutenb-koppekTop, AYX KOToporo MoxX-
HO U3MEHSTb HANPAXEHVIEM Ha ero ynpasin-
IoLemM Bxoae (Bbieoa 14 npoueccopa). 310
NO3BONAET YCTAHOBUTH OMTYMASTbHBIE Xa-
PaKTEPUCTUKU KaHana RPKOCTU B 3aBUCKIMO-
CT! OT YCNoBuiA npyema. MNpy CUNbHbIX cur-
HaJiax MOXHO NoaHaTsL AYX yeunurens B 06-
nacTy 4acTor 2...4 My, yro ynyyswiaeT npo-
PVCOBKY Merkux petaned usobpaxexus.
fpy nnoxoM npueme nonocy ycunurens
MOXHO yMEHbLWUTb, 4TO 00ecneyvT MeHb-
LIYIO 3aMETHOCTL LUYMOB (“cHera”) Ha u3006-
paxeHuy.

Mocne NpOXOX4eHUs yCunuTens-Kop-
peKTopa APKOCTHBIA CUrHan nocTynaeT Ha
matpvly R, G, B ans nonyyeHus curHanos
OCHOBHBIX LIBETOB.

Kanan o6paboTku curHanos UBeTHOC-
™ NUWbL YaCTUNHO BXOAUT B NpPOLIECCop
DA100. Curtans UBETHOCTU BbIOGNRIOTCA U3
NONHOIO BUAEOCUIHANA BHYTPEHHVIM UHTET -
panbHbIM NONOCOBLIM GUALTPOM. OH, Kak
Y PEXEKTOPHbLIN B KAHAJe SPKOCTH, aBTOMA-
TUHECKM HACTPaMBAETCR B 3aBUICUMOCTU OT
CUCTEMBI KOOMPOBaHUR LIBETOBOM UHGOP-
MaLuvi cneuvanbHbiM YCTPOMCTBOM ynpaBs-
neHys. BolaeneHxsi CurHan UBeTHOCTY No-
cTynaet Ha aexogep. OH coaepXvT KBapLe-
BbiA reHepaTop 1 AeMOAyNATOPk! UBEeTopas-
HOCTHBIX curHanoB cuctem PAL u NTSC. [le-
KOOep aBTOMAaTUHECKW pacrnosHaeTr wx
Y a2aNTUPYET CBOU NAapamMeTpbl NOA, NpyHU-
MaeMbIiA CUrHan.

Mpoueccop DA100 vmeet BLBOALI 34
¥ 35 018 NOOKIIHEHUA KBApLEBbIX pe30Ha-
TOpOB. MX KOMMYTaTOp TaKxke BXOauT B ae-
Konep.

Ons pexoavpoBarus curHanos SECAM
Tpebyerca BHewHuin nekopnep TDAB395.
Mpu aToM oBecnesmBaeTCst MyNLTUCUCTEM-
Hoe pekogupoearve cuctem PAL/NTSC/
SECAM 6e3 BHEelLHVX HAaCTPOEK, YTO Aenaet
npumMererve npoueccopa TDAB362 oyexb
rubkum. OpHako B Tenesnsope M04 nexogep
cuctembl NTSC He Mcnone3yertcsi, No3TOMy
B HEM MPYMEHEH TOMBLKO OAMH PEe3cHATop
ZQ106 Ha Hacrvory 4,433619 My, nogxmo-
YeHHbIN K BBoAy 35, a Ha BeisoA 34 NoAaHO
HanpaAXeHve nUTaHus Yepes pesucTop
R120. B Takoit kongurypauuy npoueccop
[AXe He NbITAETCR NaeHTUOULMPOBATL CUC-
teMy NTSC, a npoeepsieT CUrHan no NpyHLM-
ny: “PAL” nnn “ne PAL". Ecrv npuHumMaetcs
curHan PAL, TO npoueccop asToOMaTuHecknt
M3MEHRET CBOIO KOHDUIYPALMIO AN €ro pe-
KoaMpoBaHua. Npy 3TOM UCNONL3YETCR -
Hua 3agepxky DA101 (TDA4665), noprio-
YyeHHas K BeiBogam 28—31 npoueccopa. Ec-
M xe npuHymaetcs curqan SECAM, ro ero
onpegeneHeM U [eKOAVPOBAHVEM “3aHn-
maetcs” mukpocxema DA102 (TDAB395).

Mpu nekogvpoeanun curnanoe PAL
KBApLEBLIA reHepaTop npoueccopa CvH-
XPOHU3VPYETCSH C NOSHECYLLEN NO YacToTe

v ¢paze cuctemoit PAMY, koropas paboraer
no “BCAbLILLKAM" HA 33QHEN Nnowaake raca-
LMX UMNYNBCOB CTPOK B BUaeocurHane. MNa-
pameTpbl cuctembl QAMY (nonoca 3axsara
¥ NOSI0CA yAepXKaHvs) ONPEAENRIOTCA NPOo-
NOPUMOHANBHO-UHTErpUPYIOLMM  BUNLT-
pom C125R127C 126, noaxNOHEHHBIM K Bbi-
soay 33 npoueccopa. B nexogepe npyme-
HEH KOMMYTartop MOCTORHHOW BpeMeHU
_dunutpa cvcTemsl GAMY, yro obecneuvea-
et OLICTPLIA BXOA B CUHXPOHU3M Npy nepe-
KJIOHEHUN CUCTEM UMY NPUHYMAEMbIX NPO-
rpamMMm U HAOEXHOEe CNEXeHWe 3a HacToTon
1 $a3oi UBETOBOM NOJHECYLLEN B PEXVME
CUHXPOHU3aUMU. 3TUM AOCTUraeTCR BbICO-
Kas NoMexo3aumleHHOCTb Aekoaepa oT
noMex U WyMoB B curHane. lexoaep vmeet
Takxe y3en OGNnoKMpOoBKY AEMOAYNATOPOB
R-Y v B-Y kanana usetHoct PAL, ecrv He
onpepeneHa cucteMa v n3-3a HU3KOro
YPOBHSA BXOOHOMO CUrHasia HEBO3MOXHO Ha-
AEXHOE AEKOOMPOBaHVe UBETOBOW UHGOP-
Mauuy. Yaen 6nokvpoBKU UMEET ructepe-
3UC ANS UCKMIOYEHV HENPUSITHOro “mura-
HUR" UBEeTa NpY HEeY0BIETBOPUTESNBHBIX YC-
NOBURX NpUEMA.

Mpy npueme curnanos SECAM npouec-
cop DA100 nwwb BLIgENAET CUrHanbl LBeT-
HOCTY M3 NOAIHOMO BUABOCUrHana v nepeaa-
€T VX Ha BbIBOA 27, KOTOPLIA HenocpeacT-
BEHHO CBSi3aH C BXOA0M pekonepa SECAM
— BLIBOAOM 16 Mukpocxeme DA102. Pesuc-
Top R142 coapaeT HeoOxoaMMbIi PEXVM no
NOCTOAHHOMY TOKY 3TOM BXOAHOW Lienu.

B pexogepe DA102 curnan nopHecywmx
useTHocTM SECAM yCcnnmnBaeTcs NUHeHbIM
perynvpyemMbiM  ycunutenem, KOTOphii
obecneyvBaeT nyvilee OTHOLIEHWE Cur-
HaJI/WyM N0 CPaBHEHUIO C NDVUMEHRIOWMU-
¢ 0BbHHO YCUNUTENRMU-OrPaHUuUTENSMU
curHanos ugetHocTM SECAM. Netnn OC pe-
rYNMPOBKY YCUNEHUst UMEET Nopor, 3Haye-
Hue koToporo — okono 10 MB pasmaxa noa-
Hecyuwleir Ha Bxoae. Mpy BXogHOM Hanpsxe-
HUW HWKe 3TOr0 NOpora HEBO3MOXHO Ha-
nexHoe pexogvpoBaHve. B takom cnyqae
BbIXOfbl LIBETOP33HOCTHLIX CUIHANOB Bbi-
K/IO4EHB! 11 TENEBU30P BOCTIPOU3BOANT Yep-
Ho-6enoce u3oBpaxerve Ge3 “userHoro”
wyma. [ns vckiioHeHus “muradvs” useta
631 NOPOroBOro YPOBHR Y3/ BLIKMAOYE-
HUR yMeeT rncTepesuc okono 3 ab. Yerpo-
CTBO CREXEHUR 33 YPOBHEM UCMOSb3yeT
B KayecTse uaMepuTesibHbIX “naketbl” nof-
HECYyLLEM LIBETHOCTY, PacnofioXeHHbIe Ha
3a[HVX NAOLLIBAKAX CTPOHHBIX FaCALLMX UM-
MYNbLCOB B “CyHnX” CTpokax. OHY BoiaensioT-
CHl KNIOYEBBLIM Y3/I0M, KOTOPbIA YNPaBnAETCA
curHanom, chopMYPOBaHHBIM U3 TPEXYPOB-
HEeBLIX uMnynecoB (SSC), nocTynaouwx Ha
BbIBOA 15 fekopepa.

HanpsixeHve nogHecywer uBETHOCTY,
yCUneHHOEe ycunutenem pekopepa, nocTty-
naer Ha BHyTpeHHW GunbTp koppekumn BY
npeapickaxeHuit (punbtp KBI nnn Tak Ha-
3biBaeMbit puNsTp “knew”). 3tot GunbTp
akBuBaneHTeH konebarenbHOMy KOHTYPY
€ 4acTOTON HAacTpovikK 4,286 My n nobdpor-
HocToio okono 16. OH HacTpamBaetcs Ha
HYXXHYIO 4aCTOTY CreuvasibHbIM y3nom. B ka-
yecTee 0OPa3LOBOro UCMONL3OBAH CUMHaN
vactoton 4,433619 Mlu, nopnasaembiii
C KBapLLEBOro reHeparopa BUaeonpoLecco-
pa (sbiBog 32) Ha BLIBOA 1 fekoaepa BO Bpe-
ms 0OpaTHOro XoAa No K3Apam, Koraa BK0-
4aeTcR pexvm “kanubposku”. Hanpsxerve
HacTpoMku punbTpa nocne kanbpoeku “3a-
nomuHaeTcs” kongeHcatopom C158, nog-
KMOMEHHBIM K BbIBOAY 7 pekoaepa.

Aemonynatop YM uBETOPA3HOCTHLIX
CUrHaNoB IEKOAEPa NOCTPOSH NO TPaAMUM-
oHHot cxeme ¢ PAIMY. leHepaTop, BXOANA-
wwit B cuctemy QAMNY, xkanubpyeTcs no cur-
Hany Jyactoron 4,433619 MIu, kak v punbp
KB, B0 Bpems 06parHOro xona no kaapam.
Ynpasnsiotiee HanpRXeHue 3anOMUHaeTcst
Ha koHgeHcatope C159, noaknoHeHHOM
K BbiBOAy 8 nekopnepa DA102.

B pexopaepe npyiMeHeHa NOCTPOHHAR LBe-
TOBas cuHxpoHuaaums. OHa obecneuvBaeTca
LMPPOBOIA CUCTEMOI YNPABNEHUR, B KOTOPOM
UCNOSL30BaHbI TPEXYPOBHEBBIE VIMIMYSbChI
(SSC). curnan yacrtotoil 4,433619 Miy
u BxoaHoM curian SECAM. 3ta xe cuictema
YNPaB/IRET BLIXOOHBIM KOMMYTATOPOM, T. €.
BbipabatLIBaeT curHan GopMUPOBaHVA “rino-
WAnoK" NPUBA3SKN K YDOBHIO HEPHOIO B UH-
TepBanNax CTPOHHOro 0BpParHoro xoaa, 6noku-
pyet “Hepabounii” Kana B TeYeHve CTpoKU
(u3BecTHO, 4To B cucTteme SECAM vcrnons3o-
BaHa NooYepenHas repeaaya UBETOBbIX CUr-
HAMNOB: B CMEXHBIX CTPOKAX NPHUCYTCTBYET UH-
¢dopMaLMa 0 pasHbiX LBeTax) ¥ BLIKIIOHAET
BbIXOAQHBIE CUrHANB NPYU MAJIOM BXOOHOM
curtane Ha eeisoae 16. Ecrm cuctema ynpae-
nexvs onpegenser cuctemy SECAM, T0 Bbi-
eop 1 pexogepa DA102, noaxknioveHHbIV K Bbi-
soay 32 sugeonpoueccopa DA100, HauvHaeT
noTpebnATb Tok okono 150 MkA. Ha 3To yBe-
JiMNEeHMe TOKAa NPOLIECCOp pearvipyeT yeenm-
YeHyeM HanpPsKeHUa Ha BLBoAe 32 npumep-
HO O +5 B, npy KOTOPOM cycTemMa ynpasse-
HYR fleKoepa BKYaeT BLIXOAHOA KOMMYTa-
TOP ¥ paspeluaeT nopady Ha suieoas 9 1 10
BLIXOAHbIX LIBETOPA3HOCTHLIX BUAEOCUrHa-
no.. Mpy 3ToM BbIXOAK! pekoaepa PAL (BLIBO-
Aabl 30 1 31 nNpoueccopa) BLIKMOHEHB! U HE
BIVISIOT Ha paboTy KaHana UBETHOCTU.

Mockonbky B cucteme SECAM B kaxxaom
CTpOKe nepeiaeTcs CUrHas TOMBKO OOHOro
3 UBETOB, TO MpW nepejase “kpacHon”
CTPOKM LIBETOPA3HOCTHLIR BUAEOCUrHan
NPYCYTCTBYET TONLKO HA BHIBOAE 9, @ Ha Bbi-
Boae 10 oTcyTcTayert, v, HaobopoT, Npy ne-
peaaye “CuHen” CTPOKY, T.e. LIBETOPA3HOCT-
HbIE BUAEOCUIHANBI HEPEAYIOTCR C “NyCTbi-
My” cTpokamu, Takue curHanbl nocrynalot
yepes konaeHcatopb C152 1 C153 Ha BLIBO-
Obt 16 v 14 nuHnv 3agepxkv DA101. B Hent
3amepXaHHbie Ha ANMTENbHOCTb CTPOKU
UBETOPa3HOCTHBIR CUrHaNK! “BCTaBNAIOTCA”
B “nyCcTbie” CTpOoKY. B pe3ynbrare Ha kaxknom
BBIXOAE NUHUK 320ePXKu (BoiBoabt 11 v 12)
GOPMUPYIOTCR NONHOUEHHBIE LIBETOPA3HO-
CTHBIE BUAEOCUIHaNk OQHOMo UBeTa (“kpac-
HOro” nny “cuHero”), KOTopbie, Kak u CUrHa-
nk euctembl PAL, nansiwe obpabarsiBalotes
B Npoueccope.

Oexopep DA102 nuraeTcs OT UCTOYHMKA
Hanpsxetvs +9 B yepes pa3BasbIBaAoOLW
¢uneTp R143C155C156.

Bugeonpoueccop R, G, B nonHocTeio
BxooMT B npoueccop DA100. “KpacHbm”
N “CUHMin® UBETOPA3HOCTHRIE CUMHASBI Nne-
pea nopaqen Ha marTpully, GOpPMUPYIOLLIYIO
“3eneHbii” UBETOPa3HOCTHLIN CUrHasl, npo-
XOOAT B NPOLIECCOPE Yepe3 perynvpyemMbie
yCUnuTenu, BxOAb ynpaefieHns KOTOPbIX
noaxMoyeHs K Beisogy 26. Ynpasnsioulee
HanpskeHvie Ha BbiBoAE 26 MOXET uame-
HATLCA o7 0 no +5 B, opHako aro obecneyu-
BaeT perynupoBKY pasMaxoB LBETOPA3HO-
CTHBIX CUIHANOB (HACKILLEHHOCTU v30Dpa-
XeHus) NPakTUHecKy OT HyNs [0 YPOBHS,
3HAYUTENBHO NPEBLILLAIOLLErD HEOOX0Au-
MBIl ANR NPaBUILHOIO MaTPULMPOBAHUA

(NMpogomxenne cm. Ha c. 43)
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CUHXPOHHbIN TETEPOAUHHbIN
NMPUEMHUK YKB UM CUTHANOB

A. CEPrEEB, r. CacoBo PaszaHcko# obn.

Ycnoxrnenune KOHCTPpyKLUUYM 3TOro NPUEeMHUKa NO CPaBHEHUIO C No-
nynapHeiMyu 'y paguomoburened npocTsiMU CUHXPOHHbIMU YKB YM
npueMHuUKamMu, N0 MHEHUIO aBTOpa, ONpPaBAaHoO yy4YlWeHnemM OCHOB-
HbIX XapaKTepuCTUK: YyBCTBUTENILHOCTU U YCTORYUBOCTY paboTsl.

OnvceiBaeMblli 30ecb NpvieMHvk YKB HM
CUrHasioB A amanasona 65,8,,,73 Mry, or-
NuHaeTcs OT paHee onybnvMKOBaHHbIX Gosb-
LWwe YyBCTBMTENBHOCTHIO U OTCYTCTBUEM Ta-
KWX CBOWMCTBEHHBIX UM XapakKTEPHbLIX Heao-
CTaTkoB, KaK HecTabunbHOCTL HACTPOUKU
Y1 CamMONPOU3BO/bHAR NEepecTporka Ha Gonee
CUNbHbIK CUrHaN coceaHero kanana. Yyscr-
BUTENBHOCTb CUHXPOHHBIX TeTepPOaVHHBIX
NPYEMHUKOB  OrPanuyHUMBAETCH TEM, HTO
“apeiid Hyng" yCumtens noOCTOARHOI TOKA
BO30EWCTBYET Ha y3es ynpaBfenysi HacToTom
rerepoyHa 1 BbBHIBaeT HeCcTabunbLHOCTL Ha-
CTpoWiku npueMHvika. B paspaboraHHoi aBTo-
POM KOHCTPYKLVV OHA YMEHbLLIEHA 33 CHET TO-
ro, HTO BMECTO YCUIMTENEN NOCTOSHHOIO Ha-
NPAXEHVS UCMONL3YIOTCH yCunurenu nepe-
MEHHOr0 HanpPsXEHUS, JOCTUTHYTO yMeHbLUe-
Hve “apeiida Hyn\", HTO NO3BOMMNO yBEeNU-
HYUTb HyBCTBUTESNLHOCTE NPUEMKUKE, KOTOPast
Tenepb cocTaenrer okono 8 mkB. Kpome To-
ro, Y3MeHeHVe HaNPsXeHus Ha yane ynpae-
NEeHVR HacTOTON reTepoavHa YMeHbLIAETCH
aMnMTyaHBIM orpaHvbvTenem ZL1, noatomy
NOA AEVICTBUEM YTNPABNSIOLLIEND HAMPSHKEHUN
HacToTa revepoavHa He GyfleT V3MEeHATLCH
6onee yem Ha 100 kly, Takvm 0Bpasom, mc-
K/I0HAETCR CaMONPOM3BOIIbHAA HACTPOMKA HA
COCEHIO MO HACTOTe PAAMOCTaHLMIO.

MpvieMHvik noTpebnseT Tok okono 34 MA.
Ero ctpykTypHas cxema usobpaxeHa Ha
pmc. 1. NpyHUMaEMBIA CUFHAN OT aHTeHHbI
yepes AsyX3BEHHbIN (UNBTP HDKHUX HaCTOT
Z1 y ycynurenb BbICOKOM HacToTel A1 nocTy-
naeT Ha CUrHanbHbI Bxof cmecutens Ut.
Ha gpyrou ero Bx0f nocTynaeT HanpsxeHve
retepoamHa G2. Ecnv HacToTwl curHana v re-
TepoavHa He PaBHbl, TO HA BbIXOAE CMecUTe-
A 0bpa3syeTcs nepeMerHoe HanpsXeHvie
GureHunin, KOTopoe Yepes GUILTP HWKHVX Hac-
TOT Z2, yennure b HA3KMX HacToT A2, cymma-
Top A3 ¥ aMnNAUTYaHBIN OrpaHyHuTens ZL1
NOLAETCH HA Y3EN yNpPaBieHUR HaCcTOTON re
TepoamHa US v uaMersieT 4acToTy retepoan-
Ha G2 Takvm 06pasoM, HTO MrHOBEHHAR pas-
HOCTbL HAaCTOT CUrHana v reTepoavHa yMmeHb-
waeTcs npuMepHo a0 72 My, 3710 3HaqeHne
HacTOTh! OMPEeAESIRETCR HWXKHEN rpanvuei
NOSOCh! NMPONYCKARURA YCUAMTENSA HU3KUX Ha-
cror A2.

Curnan ¢ Bbixopa PHY Z 1 nocTynaeT Tak-
Xe Ha CMrHanbHbid Bxod mogynstopa U2,

Ha BTOPOM BXOA KOTOPOrO NocTynaer nepe-
MeHHOe HanpsxeHve NPARMOYronbHoM ¢op-
Mb! HacToTol 20 kY OT BCMOMOraTensHOro
reHeparopa Hu3koi 4acToTe G1.

B pesynerare Ha Boixofe MogynsTopa 06-
pa3yetcs MOAYNMPOBaHHOE MO amrniuTyae
BbICOKO4ACTOTHOE HaNpsXeHye, KOTOpoe He-
pe3 ycunurene BLICOKON 4acToThl A4 nocTy-
naeT Ha curHanbHbLI BXo4 cMecvtens U3 (f),
Ha BTOPOM BXO/L1 KOTOPOro NOCTyNaeT Hanpsi-
XeHve ot retepogvHa G2 (f). Ha Beixoge
CMECUTENA NOKBINETCH NEPEMEHHOE Hanps-
*enme vactoton 20 kM, MoAyNPOBaHHOE Mo
amrnuryae koneGaHyaMu pasHocTHOM Hac-
TOTH (T.e. YacToThl Buenuit fs = f. — f.), koto-
poe Yepes GUNLTP HVXHUX HAcTOoT Z3, yeunu-
TeNb HU3KUX HacToT AS NOCTynaeT Ha cur-
HanbHLIKA BXO aemoaynsitopa U4.

Ha BTopoit Bxon peMoaynaTopa nocryna-
€T NnepeMeHHoe HanpsxXeHvie ¢ HactoTou 20
kl'u or reneparopa G2. Ha ebixoge nemopy-
natopa GOpPMUYPYETCR NepeMeHHoe Hanps-
XeHWe, HacToTa KOTOPOro paBHa MIHOBEH-
HOU Pa3HOCTU HACTOT CUrHana v reTepoauHa,
3aTeM OHO Hepe3 ABYX3BEHHBIN (HGUIETP HUX-
HUX HacToT Z4, cymmatop A3 v aMnnuTyaHbIA
orpaHyiuTens ZL1 nocrynaeT Ha yaen ynpas-
NEHUR YacTOTO reteponvia US u vameHsieT
vacrory retepoamHa G2 Takvm 06pa3oM, 4To
cuctema DAMY npvemHvka nepexoout v3
pexvma BreHun B pexvM yaepxanus. Pas-
HOCTb HACTOT CUrHANa Y rETEPOAMHA, NPY KO-
TOPO NPOVCXOAUT NEepexof B peXvM ypep-
XanUR, onpenensieTcR 4acToToN cpe3a
dunbrpa Z2 u cocraensiet 10,6 My (npy Mu-
HUMANBLHOM curHane).

Takum 06pa3om, npu pabote cucTEMbI
DAMY B pexume yaepxaHya (CUHXpoHU3a-
L) BbicTphie yxoabl HacToThl (72 My < f <
10,6 kl'y) KOMNEHCUPYIOTCR KaHANOM, COCTO-
awwm 13 OHY Z1, younurens BLICOKOM Hac-
TOTLI AT, cMecuTens U1, dunbTpa HUXKHMX Ha -
CTOT Z2, younutenst Hu3kux HacTtot A2, cym-
maropa A3, aMMTyqHOro OrpaHu-uTens
ZL1, yana ynpaenenus Hactotoin US v rete-
poavna G2.

MeannexHbie yxoabl yacToTul (< 330 u)
KOMIMEHCUPYIOTCA KaHanoM, COCTORLUMM U3
moaynatopa U2, yeunurens BeICOKOM HacTo-
Tol A4, cmecutens U3, dpunsTpa HUxXHYIX Hac-
TOT Z3, yeunurens HU3kux 4acTot AS, nemo-
nynatopa U4, ¢dunstpa HVXHUX yactor Z4
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u reneparopa G1. MNepemMerHoe HanpsXxexue
3ByKOBbIX HacTOT (72 My < .. < 10,6 k'), npo-
NOPLMOHANBHOE OTK/IOHEHWIO MIHOBEHHOrO
3Ha4eHUs 4acCTOThl CUrHanNa Ha BXOAE NpYeM-
HUKA, C YCUNUTESS HU3KMX HacToT A2 nocTy-
naeT Ha BLIXOQ, NPUEMHLKA.

AuHamuyeckrie xapakTepUCTVIKU CUCTe-
mbl PAMY onpenenstoTca aMnnvUTyaom
BXOAHOro curyana y popmoint AHX punetpa
HIDKHMX HACTOT Z2, KOTOpbIY NpeacTasnseT
coboit oaHo3BeHHYI0 RC-uens. opma AHX
pa3omMkHyTOM cucTembl DAMNY npubnvxenHa
k ¢popme AHX 3BeHa NEPBOro NOpsaka, rno-
aromy cucrema GMAMNY pabortaer B pexume
CUHXPOHM3ALMK NPY A0CTATONHO BONMBLLIOM
AvianasoHe aMnauTysl BXOOHOrO curHana.
MpremMHyK He umeet cuctembl APY, noato-
My NPy oYeHb BONbLLOY aMnanTyae BXOA-
HOro curHana cuctema PAMNY camMoBO3-
6yxnaeTcs (PeXMM KBa3vCUHXPOHU3MA).
Ho 1 B 3TOM Cnyyae npyeMHVK CoXpaHaeT
paboTocnocoBHOCTD, Tak Kak CaMoBO36YX-
penve cuctembl QAMY He oTpaxaercs Ha
Ka4yeCTBe BLIXOAHOIO curHana (4acTora aB-
TokoneGanuit B cucteme DAMNY okasbisa-
etca Buiwe S0 kly).

K36upaTensHOCTb NPUEMHMKA N0 COCEA-
HEMy KaHafy OnpenenseTcs napaMeTpamu
®HY Z2, a u3buparensHOCTL N0 NAPasUTHBLIM
KaHanam npuema (Ha rapMoHVKax reTepoam-
Ha) — napamerpamMu GUNLTPa HKHUX Hac-
ToT Z1.

MpyHLUMNVYanLHas cxema NPUEMHVKA Npu-
BEAeHa Ha puc. 2. CurHan oT aHTeHHbl Hepe3
pasgenurenbHbid koHaeHcatop C1 u OHY
06pa3oBaHHLI KoHaeHcaTopamy C2 — C4
v karywkamu L1, L2, nocrynaet Ha YN, Bbi-
NOMHEHHBLIN Ha TpaH3ucTope VT1. 3T10T yeu-
MTenb CNYXUT A1/ YMEHBLUEHVS NPOHUKHO-
BeHus konebanuil reTepoivHa BO BXOLHYIO
Lenb, YCUNEHUE Er0 HEBE/IMKO 1 COCTAB/IAET
K, < 5. TpaH3ucTOp BKMOHEH NO cxeMme ¢ 06-
uen 6a3on, 4To obecneqvBaET BLICOKYIO Nvi-
HeHOCTL YBY 1 cnocobCTBRyeT NoBLILLEHMIO
NOMEXOYCTOMHUMBOCTU NPUEMHUKA (N0 aHa-
JNOrVHHOM cxeMe BeinosiHeH u YBY Ha tpaHau-
crope VT4). XapakTepucTnHeckoe ConpoTvia-
nexvie punstpa Z1 6nuzko k 75 Om, a ero va-
crotacpesza — 75 My,

3nemexTol RG, C8, R8, C9 obpasyior ¢a-
30BpaujaTesib, KOTOpbIM casuraeT ¢asy Bbi-
COKO4ACTOTHOIO HaNPAXEHVIR, NOCTYNAaIoLLE-
O Ha CMECUTE b, BLINOMHERHDIA HA TPAH3VIC-
Tope VT2, Ha HECKONBKO AECATKOB rPalyCoB.
37O HYXHO AN NOBBILLEHVA HYBCTBUTENbHOC-
™M npyemMumka. [leno B TOM, HTO B pexume
yaepxXaHus (CuHxpoxHusauym) $as0sblid
cosur konebarnuii curHana u retepoavHa, no-
CTynaloLmx Ha cMecurenb VTS5, Grmsok k 90°.
B 10 %e BpeMs 32 cHET 3aAEPXKU BLICOKOHA-
CToTHOro curdana B moaynsitope VT3 ¢aso-
BbiA cOBUr mexay konebaHvsmu curHana
v retepoanHa Ha Bxogax cMmecutens VT2 mo-
XeT orwmHaTees ot 90°. Mpu npueme cnabbix
HaCTOTHO-MOAYSIMPOBAHHBIX CUrHanoB
¢ GONbLIOK AeBraLe HacToTbl 3TO MOXET
NPUBECTU K KDATKOBPEMEHHBIM CPLIBAM CUH-
XPOHU3ALWN B MOMEHTbI MaKCUMAJTBHOIO OT-
KNOHeHVs wacTtoTtk. Llens, cocrosuwjas u3
anemeHToB R6, C8, R8, CI, obecneuwveaer
AONONHUTENLHYIO 330EPXKY BbICOKOHACTOT-
HOr0 CUrHaNa, HTO NO3BOSAET YCTAHOBUTL HA
Bxogax cmecurens VT2 ¢pas3oBblih CABUN KO-
neBanmi okono 90°.

NoctpoeHme GUNBTPOB HUXHUX HACTOT
Z2 1 Z3 (cooTBeTCTBEHHO Ha aneMeHTax R10,
C12 1 R26, C29) u ycvinuteneit HU3kux Hac-
Tor A2 1 AS (Ha Mukpocxemax DAT un DA3)
0601x KaHanNOB OOMHAKOBO U OTNHAETCH
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TOSNBKO HOMUHANAMU UCNONL3YEMBIX 3ne-
MEHTOB. HU3KO4ACTOTHBIN CUrHa CHUMBET-
cs ¢ Bbixoga DA, anemerntel R11, C15 cny-
XaT /1R KOPPEKLUMA BEICOKOHACTOTHBIX Npe-
ABICKaXEHUA.

DyHKLWK cymmaTopa A3 1 aMnnUTyaHoro
orpaHviuTens ZL1 BLINONHRET MUKpocxema
DA2. Moaynsitop U2 BbINONHER Ha TpaH3vc-
Tope VT3, a gemonynstop U4 — Ha TpaHsuc-
Tope VT6. Ponb ¢unstpa RkHUX YacTot Z4
BoinOnHsOT anemenTs R30, C30, R31, C31.
3MUTTEpHBIA NMOBTOPUTESNb HA TPaH3UCTOPE
VT7 ymeHblUAET BMVAHVE CyMMaTOopa Ha na-
pamMeTpbl GUIbTpa HKHUX HacToT. Y3en yn-
paBneHus HacToTom US BINONHEH HA BapyKa-
ne VD1, retepoavH G2 — Ha TpaH3ucTopax
VT8, VT9, a BcnoMoraTtenbHbiii reHepatop
HU3KOM HacTOoTH G1 — Ha Mukpocxeme DD1.

KpyTu3Ha y3na ynpassiieHUs HacTOTOW
Simp ~ 35 KIW/B, NO3TOMY Npy AeBUALIMY Ha-
crothl (f = 50 k') HanpsXeHve 3BYKOBO Ha-
CcTOTH Ha KoHaeHcatope C19 cocraenser
okono 1,5 B, a Ha Bbixope npyemMHuka (Ha
C15) — okono 0,3 B.

HacTpoiiky npyeMHuka Ha HacToTy pa
AVOCTaRLWK NPOM3BOAAT U3MEHEHWEM MH
AyKTVUBHOCTY KaTyLKy retepoavHa L3

MpuemHnk coBpax B KOpyce 13 nMCToBO-
ro giopanomunva. Fpy ero U3roToBnervn
MCNONb30BANCH HABECHON MOHTaxX. letepo-
OMH 33KMI04eH B 3KpaH, KpoMe Toro, coeam
HeH ¢ KoHaeHcaropamm C19 (uenb ynpasne-
HuR), C41 (nuTanre) 1 ¢ 3aTBOpamMu TRaH3vc-
TopoB VT2 1 VTS5 (curHan retepoamta) otpes-
KaMM TENEBU3VOHHONO KOaKCUanbHoro kabe-

I —

ns. Ha BCsku Cnyyan 3kpaHupOBaH NPOoBOA,
coeaunsiowmia Boisog 10 DD1 ¢ 3atBopom
Tpan3ucropa VT3, Ho 310 He 0Ba3aTensHO.

B ycTpoiicTee MOryT BbiTs MCNONL3OBAHDI
nocTosHHbie pe3vucTopsl MAT-0,125, koH-
peHcaTopbl — KepamMudeckue, Hanpumep, KT
vnmu KM. KonpeHcatopel C2 — C4, C37 —
C39, C42, C43 ponxHu MeTs Manbiii TKE
OkcuaHbie KoHAeHCaTopbl — N6oro TMna.

B xavectBe TpanaucTopos VT1, VT4, VT8
1 VT9, KpOME PEKOMEHAOBAHHBIX HA CXEME
MOXHO UCNONL3OBATE Y AIPYrMe CBEPXBbLICO-
KOYACTOTHbIE COOTBETCTBYIOLLEN CTPYKTYDbI
¥ C rpaHvHHoln HacTtotoii Gonee 900 Mru,
eMKOCTAMM nepexoaos He Bonee 2 nd n Ma-
oM nocTosHHOK Bpemeny ueny OC (He 60-
nee 10...15 nc). Ans tpan3auctopos VT1
1 VT4 0cobeHHO BaXHbI 3HAHEHVI] NOCTORH-
Hou Bpemenu uenu OC u ko3dbdUUMEHT Lwy-
ma. B cnyusae HeobBxoouMOCTU UX 3aMeHbl
nogonayT KT368, KT3109, KT325, KT355,
KT372 ¢ GykBEHHBIMU MHOEKCAMU, COOTBET-
CTBYIOLLMMM YKa3aHHBIM BbilLE NapameTpaM.
B kavecrtee VT6 1 VT7 MOXHO UCNONL30BaTh
nobsie BLICOKOYACTOTHBIE COOTBETCTBYIO-
uwiein cTpykType: KT312, KT3102, KT3107
c MobbMy ByKBEHHBIMY VIHOEKCAMU U Op.
Bmecto K157V/11A (DA 11 DA3) MOXHO uc-
none3osate K157¥N16. K157Y42 (DA2)
BNnonHe 3ameHuT nobon onepauMoHHBIN
ycunvtens oblwero npyMeHeHus, cnocob-
Hb paboTaTh NPy yKa3aHHOM Ha CXeMe Ha-
npaxXeHun nutaHus. B kasecrse VT2, VT3,
VT5 noponnyt KN327 ¢ gpyrimy BykBeRHbI-
MU MHOEKCaMU.

Karywku L1 — 1.3 HamMoTaHb! Ha kapkacax
C BHELUHUM avaMeTpoM 6 MM NpoBOOOM
N3N-1 0,45 MM 1 cCOQEPXAT Mo NATb BUTKOB.
/X UHOYKTVUBHOCTE PEryMPYETCH NaTyHHbIMU
NOACTPOEYHMKAMU C pe3bboit M5.

Mpu NpaBUNLHOM MOHTaXE U UCTIPABHDBIX
panvoneTanax HacTpoika npueMHuKa npe-
[enbHo NpocTa. HyxHO NepeMeHHbIM pesuv
cropom R12 ycraHoButb Ha kOHAeHcaTope
C19 nanpsixeHve +4,5 B, a 3arem, Bpauas
NOACTPOEYHYK KaTylku L3, HacTpouTk npm-
eMHVK Ha paauocTaHuvio, nobuveasce Hau-
nydwero kavecTea 3syka. Fpy Hanvyvu no-
Mex, BO3MOXHO, noTpebyetcs notouHee
HacTpoute rpasvuy ©HY noacrpoeyHvka
muy karyiiek L1 v L2. [ins ymeHblueHvs B3a-
VMOVHAYKLMY 3TH KATYLLKY ClieayeT pacno-
JIOXUTE Tak, 4106k ocy By nepneHavKy-
NAPHLI

MapameTpbl NpyeMHUKa MOXHO yyu-
wute. Hanpumep, yBenuHute nopasneHve
NapasuTHbIX KAHAIOB NPYEMA HA rAPMOHMKAX
rerepoavKa, NPYMEHVIB Ha BXOAE NPUEMHMKA
rpex3seHHbin GHY. Ho B 3ToM ciyuae kaTyLu-
Ku GUNBTPA XenaTensHo 3KPaHMPOBaTh

3a cHeT ymeHbLLEHVS CONPOTUBNEHUST pe-
3uctopa R13 ynaetcs ysenu-mTe LLMpYHY NO
NOCh! 33XBATA Ha 3BYKOBbIX YACTOTaxX M TakvM
obpa3oM nNpuMepHO B Asa pasa NoOBLICUTb
YYBCTBUTENBHOCTb nNpuveMHuka. Ho 3geck
rpebyetcs Gonbluan TOMHOCTL B HACTPOVKe
retepoaviHa. K coxaneHvio, Nnpy 3toM yxysa-
LWAETCSH OTHOLIEHVE CUTHAT/LLIYM Ha BbIXOAE
npyeMnvka. MNpuoeTcs BuIBUMPATE, HTO B KOH
KPETHBLIX yCnoBusix npuema 6onee saxHo. W
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"Tonoc Poccumn™

POCCHUA

MOCKBA. llocne HekoToporo nepe-
pbisa BO306HOBUNIA BewaHue paavocTaH-
ums “Canko”. OHa B adwupe ¢ 07.00 nc
10.00 Ha HacTote 1485«kluU. B apyrvie yack
Ha 3TOM Xe HacToTe, HO Hepes CBOU nepe-
farivk BewgeT paayoctadHums “Lentp”.

Papyoctaduus “Pe3onaHc”, npuHan-
nexawas POCCUIACKOMY COIO3Y NPOMBbILL-
NEHHWKOB ¥ NpeaAnpuHUMarteneil, Tenepb
perynspHo BuixoauTt B 3¢up ¢ noHeaenb-
Huka no cydbory BknouuTensHo ¢ 14.00
no 18.00 na wacrore 1017 xlu. Paavo-
craHums “MupoBoe paauo”, npyHaanexa-
uias Tenepaauokomnardvv “Mup”, pabora-
erc 10.00 go 11.00 v ¢ 18.00 no 19.00 Ha
HacToTe BXOARLLEN B 3Ty KOMNanWIO pa-
avoctaHumy “Hapgexaa”™ — 104,2 My,

KPACHORPCK. Pagvoctaduus “3xo
Mocksbl — KpacHospcek™ pa6ortaet 3pech
Ha yactote 1395 klu. Aopec cranuuu:
yn. MeunvkoBa, 44-A, KpacHospck-28,
660028 Poccua. (E-mail <pub00169@
public.krasnet.ru>).

HOBOCUBMUPCK. C 17 sxeapsa 2000
B Hosocubupcko# obn. Havanock 3kcne-
pyMeHTanbHOe BellaHvie Ha TPEeTbEM (O-
CYAAPCTBEHHOM TENEeBU3NOHHOM KaHane.
3710 nepewii B Poccum akcnepyMeHT no
OCBOEHUIO CMEXHBIX HACTOTHLIX KaHaioB
TeneBelanvn,

MOCKOBCKAR OBJ1. B Hapo-®o-
MUHCKE NOSIBUNACch HOBAA PafvoCcTaHLus
“Hapo-®omuHckoe paamo”, paborawouas
No NOoHeAesbHUKAaM, CPEfAM U MSTHULLAM
rayactorte 70,94 M.

YUTA. YuturHckas obnacrtHas paguvo-
craHuys paboraer Ha 4vactotax 180
n 657 'y B 6yanm ¢ 03.00 no 03.10,
c 10.00 po 11.00, ¢ 11.10 no 12.00,
c21.10 p0 22.00 1 c 22.10 no 23.00; B BbI-
xofiHbe — ¢ 22.10 no 23.00.

KA3AHb. Papvioctaduus “Tarapctad
Asasw” (“Tonoc Tarapcrana”) Hawana noa-
TBEPXAaTb panopTel 0 NpYemMe CBOUX ne-
pegaq QSL-kaproukamy. CTOMMOCTE NO-
nydeHus kaptodek: ans Poccuu v ctpad
CHI' — oauH NOYTOBLIA OTBETHBINA KYNOH
(IRC); ans Npubantvku y ganbHero 3apy-
6exbn — nea. PanopTte cnenyer oTnpas-
nate No agpecy: QSL-meHenxep, n/s 134,
KasaHb- 136, Tatapcrtax, 420136 Poccun.

CraHuus obbsBuna rakxe 06 yupexae-
HUY aunnoma “floYeTHBI paguocnywarens
“Tarapcrad Asasbl”. [ns ero nonyvyeHus
HeobxoamMmo B TeveHvie 12 MecsueB npu-
cnatb 12 panopToB ¥ NOAYYNTL COOTBETCT-
BeHHO CTonbko Xe QSL-kaprtoqexk. Crou-
MocTe aunnoma 2 IRC gns Poccuu v 4
IRC — nns Bcex ocTanbHbiX cTpaH. Bee no-
APoBHOCTM MOXHO y3HaTe y QSL-mexen-
Xepa, nNpucnaes onnadeHHbil obpaTHbINA
KOHBEPT N0 yKa3aHHOMY Bbille anpecy.
Ha pycckom sisbike cTaHums PerynapHo Be-
waer no cpeaaM Ha ydacrtore 11915 xly
¢ 09.00 go 10.00 v no yeTBEPram Ha 4acTo-
Te 15105 — ¢ 05.00 no 06.00 v ¢ 07.00 no

Bpems — Becemuphoe (UTC)

08.00. B ocranbHbie BHU BelaH e BeeTCs
Ha TaTtapCcKOM R3LIKE.

B Byryneme paboralor perpaHcnsTophb
MOCKOBCKUX cTaHumin “Paavo Poccuun-Ho-
cTanbxu” — Havacrore 103,0 My v “Pyc-
ckoro pagvo” — 101,0 Mlu.

BNAOUBOCTOK. Papvoctasuus “Tu-
xuir Okean" paboraer 8 agpvpe ¢ 01.30 po
02.15 Ha yacrore 21750 kly; ¢ 08.15 go
09.00 - Ha yactorax 7155, 7210, 7490,
12045, 17675 1 10344 «l'y (Ha nocnegHen
vactore 8 pexume USB) v ¢ 19.00 no
19.45 Ha 4dacrotax 7345, 9885
¥ 9900 klMu. nA BewaHus UCNoNL3YITCA
nepepat™ivikv B0 Bnapueoctoke, Wpkyr-
cke, Komcomonbcke-tHa-Amype v Xaba-
poBcke MougHOCTLIO 0T 80 no 500 kBrT.

YNAH-YA3. Papvoctadums “Bypar-
cKkoe paauo” BewgeT Ha HacTtoTte 4795 kl'u.
37a Xe HacToTa UCNoNL3YETCR 10 ANs pe-
TpaHcnsumu nepepaqd “Paamo Poccuun™ ua
Mockebl. MecTHbie nepenaqy oTMeHeHb!
c 11.10 po 12.10.

3APYBEXHbIE CTPAHbI

A3EPBAMIKAH. MNepenaun panvio-
craHuuuv “Pagvo Asepbavipxad” Ha pyc-
CKOM f3blke NpuHATH B 12.00 Ha vacTtote
1476 xlu.

APMEHMS. Paavocraduvs “Tonoc Ap-
mexun” paboraet Ha HacTorax 864 1 4810
k' ¢ 13.00 go 13.30 Ha pycckom s3bike,
¢ 13.30 o 14.00 — Ha aszepbaigxaHckoMm
v c 1500 npo 16.30 — Ha apMaHCKOM.
Ha vactore 234 «kl'y ¢ noHenenbHWKa No
natHvLy ¢ 16.00 ao 16.15 nepepnayv Be-
AYTCH HA rPY3UHCKOM A3bIKE, a NO BbIXOA-
HbIM [IHAM — Ha aHrmuinckomM. Kpome Toro,
Ha vactorax 4810 v 9965 kl'u ¢ noHenens-
Huka no cy66oty ¢ 19.15 no 20.45 TpaHc-
NAVPYIOTCA nepefayn Ha apMSHCKOM,
¢dpaHuy3CKOM, HEMELKOM 1 aHIMUACKOM
A3bIKaxX (NooYepeaHo, B nepevnucneHHon
nocnenosarensHocTy). Flo BockpeceHbAM
¢ 07.15 no 09.30 nporpammbl Ha 3TUX Xe
A3LIKAX MOXHO YCNBILWATbL Ha HacToTax
4810 n 15270 «lu. Bewanve Ha Jlatuu-
CKyl0 AMepuky BefeTcs Ha 4acrtore
9965 klMu ¢ 01.45 po 02.30 Ha apMaRHCKOM
a3wke u ¢ 02.20 go 03.30 — Ha ucnax-
CKOM.

rPY3UA. MNepepaun tounucckown pa-
avioctadumy “Papuo Mpy3us” Ha aHrnvia-
CKOM A3blKe npuHATh B 16.32 Ha vacToTe
6180 klu.

NUTBA. B ctonuuHoM acbupe pecnyb-
VKU CABbIUHBI Nepeaady paavocTaHumin:
“Pukas” - Ha HacTtoTax 67,25 v 107,3 MIy;
“"Uentp” (unn “Radiocentras”) — Ha 4acTto-
Tax 67,94 u 101,5 MIy; Paguo “M 1
Mmoc” - Ha vacrorax 71,03 u 106,2 MIy;
Paguo “M 1” — na yacrortax 71,81 u 106,8
Mly; “Znad WIilii" (Ha nonbCKOM A3bIKE) —
Ha yactore 73,34 MIy; “Bu-Bu-Cu" (Ha
NUTOBCKOM, PYCCKOM ¥ NOJIBCKOM RA3bI-
kax) — Ha Hacrorax 95,5 v 103,8 Mry; “Pa-
avo Poccmuu — Hoctanbxu” (13 Mocksb!)
Ha vacrore 96,8 My, npuyem ¢ 05.00 no
09.00 nepeaaloTcs NPOrpaMMbl HA NUTOB-
cKOoM s3bike, a ¢ 11.00 go 13.00 — na pyc-
ckOM (13 BunbHioca). 370 BewaHue ocy-
LECTBNSET MECTHAR CTYAMRA NOQ HA3BAHU-
em “Paauo Hoctanbxu — BunbHioc”.

MNepenasy MexayHapoaHoro ¢pat-
uy3ckoro paavio RFl Ha ¢pasuy3ckom,
PYCCKOM ¥ NONBCKOM A3bIKax PETPanCv-
pytoTcs B BunbHioce Ha vactoTe 98,3 Mlu.
Papguocrtadums “Spiritus Movens™ (“0su-

Xyuwas cuna®) paboraer Ha vacrtote
99,3 My (NnepepaeTcs AXa30Ban My3bIKA,
penur1o3Hsie NporpamMMel, a rno cybboram
uayT nepegayy ans paauoniobureneit Ha
aHrnuickom ssbke — “World of Radio”
n “Communications World"); "Labas FM" —
Ha vactore 99,7 Mru; "Knaccuka" (3-q
nporpamMMa JIMTOBCKOro paavo) — Ha vac-
tote 100,1 MIy; "Pycckoe paauo” (u3
Mockebl) — Ha HacTore 100,9 Mlu. MNepsas
nporpaMMa JIMTOBCKOro paavo CribilliHa
Havacrtorte 102,6 MINy, BTOopas —~ Ha HacTo-
Te 105,1 M. MNepegayqv paguocTaHumu
“Lietus” (“Aoxab”) 3BydHar Ha 4acroTe
103,1 MU, “Laisvoji Banga (“"Ceo6oaHas
BonHa") - Ha wactore 104,7 Miu. lNpo-
rpammbl eBponenckoin cnyxbu “Tonoca
AMepUKU” peTpaHCAMPYIOTCR Ha HactoTe
105,6 Mlru.

BPA3SUNUA. (Nepepaqn pagvocTaH-
uvy "MapTt Manayc AmasyHac” Ha nopry-
ranbCKOM f3biKe NpUHATLH B 02.05 Ha yac-
tote 9694,47 kly. KauyecteBo npvema — 3
6anna.

KAMBOOXXA. lepenauv pagvoctad-
uvy “HaumonaneHwin fonoc Kam6ogxu™
¢ naerTUdUKauven Ha aHrmincKOM R3bIKe
66 cnbitwHe ¢ 23.57 no 00. 14 Ha yacTo-
Te 11940,34 klu.

YUNN. lMporpammbl paavocTanLmy
“Triunfal Evangelica” Ha UCNaHCKOM f3biKe
(nepepasanacbk TPAHCNKUMA LIEPKOBHOMN
cnyx6mi) npuHaTe ¢ 23.52 no 24.00 Ha Ha-
ctore 5825 kl'u.

NAPAMBAMW. lporpaMma HaumoHab-
HOro paavoBewlaHus lapareas npuHaTa
B 22.45 na vacrore 9737,31 kly. CraHuus
Bena NpsMylo TpaHcnsumio ¢ytbonbHoro
MaTya Ha MCNaHCKOM A3bIKe.

KAMEPYH. Pagvocraduus “Pagvo
Aynpe” npunsta ¢ 05.30 po 05.40 Ha vac-
ToTe 4850 kl'u. YpoBeHnb curHana oueHu-
sancs B 4 6anna. Unentudukauuvs crax-
UMY NepefaBanach Ha aHMMMNCKOM R3bIKE.

U3PAUND. [Nepepaya pagvocTanumm
Cun 060poHe U3pavns “Galei Zahal” npu-
Hata B KueBe B 15.40 Ha uacrtore
15785 klu. Kavecrso npuema — 4 6anna.
CraHuus NOsSBNRETCR HA YKa3aHHOM Hac-
Tote nocne 07.00, a ¢ 17.00 paboraer Ha
yactote 6895 klu. Nprem B eBponenckomn
yacTy CHIC BnonHe yBepeHHbIN, HO Horaa
MOXeT CONPOBOXAATLCH NOMEXaMU OT He-
U3BeCTHOM CnyxebHoM paauocTaHumm.

Xopolwero npuema yu 73!

cnosua cMm. 8 “Paguo”,
2000, Ne 1,¢. 13

NPEONATAEM

AKKYMYNATOpB! A18 paavocTasumvn,
paavotenedOHOB, COTOBbIX Tenego-
HOB, HaCOB, CNYXOBbIX annaparos, pa
AMO3NEKTPORHON U MeVLUMHCKOM an-
naparypbl. JocTaeka no Poccuu.

Mockea: 1/¢ (095) 962-91-98; 962-
94-10.

C.-Nevep6ypr: 1/¢ (812) 535-38-75.

3nekTporHas noyta: ms_time@hot-
mail.com




NOAKJTIOMEHUE LA
K PASbBEMY LPT

C. KYJIELLIOB, r. Kypran

NpeBpaTuTs XpaHALMHACA B NaMATH KOMNbLIOTEPa KndpoOBOH obpa3s
CUrHana B HanNpsHXeHUe MOXHO C NOMOLLbIO CTaHRapPTHBIX CPEeRCTB —
3BYKOBO#M KapTsl (“cayHabnacrepa”) wnu nnarsl aHasorosoro Bbiso-
A[a. Ecnu ux HeT B BallemM KOMNLIOTEPE, TO pelmTs TaKylw 3anavy
MOXHO, nogxmoyus LUATl npamMo K passemy NPUHTEepPHOro nopra Kom-

nsloTepa.

Hepenko npy HacTpoOWke ¥ NpoBepKe
3NEeKTPOHHBIX YCTPONCTE TpebyloTes cur-
Hanbl HeoOwuHoM GOopMbl, Hanpumep,
VMUTYPYIOLLME XOf, Kakux-nubo peanbHbIX
npoueccoB. [ng reHepypoBaHUa Takux
CUrHaNOB AenaloT cneLmanbHbie UMUTaTo-
pbi, MHOrAA NPOCTO 3aMMCHIBAIOT peanb-
HBIA CUrHas Ha MarHUToOH 1 MHOrOKpaT-
Ho ero socnpom3asoaat. C noseneHmnem no-
CTynHbIX Mukpocxem N3Y Guinu paspabo-
TaHbl reHeparopbl CUrHANOB  CAOXHON
dopmbl Ha ux ocHose [1]. Ho Bce nono6-
Hble yeTpo#icTea, Oynyym oaHaxas 3anpo-
rpaMmMuypoBaHHbiMY, GOPMUPYIOT TONBbKO
OAVH CUMHAN UAYU KX OFPaHUNEHHBIA Ha-
6op. 3TOT HEAOCTATOK NErko yCTpaHUTh,
3ameruB MN3Y kKOMNLIOTEPOM ¥ BOCNONb-
30BaABIUIMCH €r0 NONTU HEeorpaHN-HEeHHOM
NaMKTbIO ¥ CEPBUCHBIMU BO3MOXHOCTAMY
0N NOArOTOBKM M xpaHeHus Heobxoau-
MbIX CUrHANIOB B LMGPOBOM BUAE.

Cnocob nony4eHUs aHanoroBoro cur-
Hasna Npou3BONbLHOM GOPMBI C NOMOLLBIO
YCTPOMCTBA, CXEMA KOTOPOro NpuBeaeHa
Ha PUCYHKE, aHanorvHeH onNUCaHHOMY

HUR MOXHO M3MensTb oT 0 no -9 B, yem
perynupyeTcs aMnavTyaa BbixOAHOro cur-
Hana. Mukpocxems DD1 v DD2 nurailor
Hanpsxenvem +5 B OT uHTerpanbHoro
crabunuzaropa DAT.

MpvBeneHHbii B Tabnuue dparmedt

MOV
MOV
ouT

DX, 378h;Anpec mnopTa OAHHMX
AL, ON@PERHOe BHAYeHNe
DX,AL ;BamomuM OUGpPOAHOS
: BHAYOHMOe 3 NOpT
DX, 37Ah ;Anpec niopTa
; yTIpaBJieMmst

MOV

IN AL,DX ;YuTaeM COCTORHME
OR AL,4h ;YcraHaBmpmsaaem D2
OUT DX,AL ;Bamojpm B nopT
AND AL, OFBh;C6pacusaem D2
OUT DX,AL ;BuMBOOMM B NOPT

NPOrpaMmbl AEMOHCTPUPYET BbIBOL OAHO-
ro otcyeta curHana. Ero 3Havenve 3anu-
ChIBAIOT B NOPT AaHHbIX 378H. 3arem wura-
10T nopT ynpasnexus 37AH, B N0Oy4eHHOM
xopfe ycraHaesnueaiot D2=1 u BLIBOAAT ero

*1% 8 Kaws 7 DA2
128
DA1 KP142EH5A L o Kewe 4 DA2
C215MKkx638 Kewe 20DD1, ewe. 14 DD2
_ Z_U _L B Kewe 10 DD1. ewe. 3 DD2
5ugx\_L+ + c3 Lﬂom KPST2MATA | DA2 K544Y[I1A
X158
0B ] Jorswe| lisfoeToac w1t 20 Deo (0
-
o1 LT DD1 KP1533MPZ2 | 45— -] -
[ Liens_[Kont .| |rRe|e 12 b1
D%Tﬂ p) Do Qo 1Y pz
ATAZ | 3 41D1 a1 F 410 p3 VD1 [;}Rz
DATAS | 4 D2 Qz &:91 D4 Kc191T 171300
ATAG | 5 D3 Q3 8 ps g
DATAS | & 1 pa as 1247l ps
DATAE 7 13l ps as{15] o p7 Ri10x
[DATAY | B 17 s as {161 S pg )
DATAB | § D7 a7 4 pg
T 118 " Sual
GND 118 1 [ oc
o C41000 &3 470
As Buixon

B [2]. Uudpoeo# koa o4epenHoro 3Hadve

HuR GopMUpyeMOro curHana nocTtynaer
C napaanenbHOr0 NopTa KOMNbIoTEpa Ha
pastem XP1, 3anoMuHaeTcs B peructpe
DOD1 v ¢ nomouisio UAN DD2 v onepauv-
oHHoro ycunutens DA2 npeobpasyertcs
B aHanoroswi curHan. Lienb R3C4 nopas-
NRET BLICOKOHACTOTHLIE NEpexoaHble Npo-
LECCH U CrAXMBAET “CTyNeHbKkU” BbIXOL-
Horo Hanpsxexusa. O6pasuosoe Hanpsxe-
Hye NOCTynaeT Ha BuBOA, 15 MUKpOCXeMbl
DD2 ot npocTeiwero ctabunnaaropa, co-
crosuiero ua ctabunutpona VD1 v peavc-
Topos R1 1 R2. [loactpoeyHbiM pe3nucTo

pom R1 3Havenve 06pasyoBoro Hanpsxe-

B TOT Xe nopT. [lanee ycrtaHaBnvBaloT
D2=0 u ewle pa3 noOBTOPKIOT BuigoA. B pe
3ynbtare Ha BwiBofle 16 pasbema XP1
¥ cBA3aHHOM ¢ HuM Bxofe C perucrtpa
DD1 ¢dopmupyet-

XOAHOr0 CUrHana, HYUTas U3 namsTyl KOM-
nbioTEepPa U BLIBOAA B NOPT O4epeaHbIe OT-
cHeTHI.

MakcumanbHas YacroTa KBaHTOBaHWA
curHana orpaHuHeHa B OCHOBHOM BbiCTpO-
neuctevem LIAM v napannensHoro nopra
xomnbioTepa. MNpUMEHEHHBIN B YCTPONCT-
Be LAMN KP572MA1A ¢ BpemMeHeM yCTaHOB-
NeHs BLIXOAHOrO HaNpRXeHus OKOJOo
5 mkc nossonser aosecty ee no 200 'y
Takum 06pa3oM, BepxHas rpaHvua Hac-
TOTHOrO cnekTpa popPMUPYEMBIX CUTHANOB
moxet cocTaenate 50...100 kl'u. HuxHss
HuHem He orpanudena. Ecnu tpebyetcs
BHELLHAR CUHXPOHM3AUWR npouecca, co-
OTBETCTBYIOLMIA CurHan nopaloT, Hanpu-
mep, Ha BuBog 12 (uenb PE) pasbema XP1.
Ero noruveckuit ypoeeHb KOMMbIOTED MO~
XeT onpefenunTb, NPoaHaIM3npPoOBaB pas3-
psa D5 kopa, npouvtaHHoro w3 nopra
379H. Tak KaK BHyTpM KOMMblOTEpA yKa-
3aHHbliA BLIBO/ COEANHEH Hepes pe3vncTop
C uenbio +5 B, UCTOHHUK NOAABAEMOro Ha
Hero curdana nonxeH ObiTb C OTKPLITHIM
KONNEKTOPOM.

YcrponcTeo cobpaHo Ha nnate u3
CTEeKNOTEKCTONUTA pa3mepamMu  OKOAOo
50%50 mM. Bce coeiMHEHVR BbINOSIHEHBI
TOHKMM MOHTaXHbLIM NPOBOAOM. Mukpo-
cxemy KP1533UP22 mMOXHO 3aMeHUTb
aHanoruyHoih w3  cepuyn K555 wunum
KP15331UP33 (c apyrviM pacrnofioXeHviem
BLIBOAOB), a K544YA1A — K544Y2. Ecnun
ocobrix TpeGoBaHWM K TeMnepaTypHOh
crabunbHOCTU (GOpPMUPYEMOro cursana
He npenbsenaercs, B kasectee VD1 npu-
rogex moboit cTabunUTpoH C HanpsxXeHu-
em ctabunuzaumm okono 9 B.

XP1 — umnoptHas sunka DB-25M. Ee
coeautsior kabenem onuHoi 4o 1 M ¢ po-
3eTkon noprta LPT1 komnbiotepa. Ecnm
3TOT NOPT B KOMMLIOTEPE 3aHAT, Hanpu-
Mep, NPUHTEPOM, HO UMEETCR CBO60AHLIN
LPT2, ycTpPONCTBO MOXHO nOAK/IOHUTE
x Hemy. Mpu atom agpeca 378H, 379H
1 37AH cnenyet 3aMeHUTb COOTBETCTBEH-
HO Ha 278H, 279H n 27AH.

MoxHo oboirtuce n 6e3 kabens, co4ne-
HMB pa3beMbl HENOCPEACTBEHHO. 3TuM
pewaetcs u npobnemMa nomex, HaBOAU-
MbIX Ha xabenb, ANA 3aUMTL OT KOTOPBIX
cnyxut peructp DD1. Tenepb ero MOXHO
UCKIIOHUTL M3 CXEMbl, COeAVHVB Lenu
DATA1-DATA8 npsmo co Bxopamuy DD2.
Hanpsxexue sagaHHoro ypoeHs Oyper
NORBAKTLCA HA BLIXOAE Cpa3y nocne 3anu-
Cu Kopa B NOPT faHHbix. PopMuposBaHue
vMNynbca 3anvcy U3 NPorpaMmel cneayer
UCKIOHUTD.
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CUHTE3 aHANOrOBOrO CHMrHana Paawo, 1994

CR KOpPOTKUA UM

nynbCc, 3anuchl- —
BawUK B pe-
ricTp Koa, paHee

BbLiBEAEHHb

B NOPT AaHHbIX
OnucadHylo Npo
uenypy noeTops-
I0T C 4HacTtoTou
KBaHTOBAHUSA Bbl-

peae speMery

VALEX

R e N P ROET: 2 rapparropom: FoccL

NOOMBALACHHDIE DEne
MUHUGTIOPHLIC PERe

KHONKU YNDABNETKIA
Tea: /095/ 732-5491, ¢axrc: /095/ 732-5491

®

CUTHANUSALUOHHBIC AGMNONKU
KOHTAKTOPbL /NyCKaTeny/
HOHLIEBHIE BLIKAIOUATEAU
LIUHHDIC KACMMBbE
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Z8PROG — MNMPOrPAMMATOP ONA
MK Z86E02, Z86E04 u Z86EO08

C. LETJIOB, A. MATEBOCOB, K. '-IEPHHBCKMFI, A. OJIbXOBCKUH,
r. Mocksa

Haumnnas nybnukaumo ywkna craved M. Magwrenna “Hayvaem
MuKpokoHTponneps: Z8” (“Pagno”, 1999, Ne 7—12; 2000, Ne 1), mbi
obewann YNTaTensM rocse OKOHYaHNS YNKJ1a PaccKa3aTe Ha CTpa-
HMUaX XXYypHana 0 HECJIOXHOM NnporpamMmarope. Beinonnsis ceoe obe-
wanne, nybnnkyem onucaume riporpammaropa Z8PROG, paspabo-
TAHHOIO 110 TeXHUYECKOMY 3aaHNI0 PefaKymu creynanncramMmm Ha-
YYHO-TeXHMYECKON naboparopumn “BneKTPOHHBLIE WHCTPYMEHTbLI”
(3A0 “HTJ1 3nMn”). Mo cpasHeHmO C NPOGECcCHOHaNbHbIM IMYJISTO-
PoM-nporpammaropom Z8CCPO1ZEM ¢upmbt Zilog ero BO3MOXHOC-
TH, KOHEYHO, MEeHblUe (OH PacCYNUTaH Ha NMPOTrPaMMHUPOBaHNE TPEX
Hanbonee JocTynHubix moauduxauynt MK cemesictea Z8), Ho 3aro
u obosgercs OH noxenaswemy cobpaTs ero caMOCTOSTENbHO MM
npuobpecTy B roTOBOM BUAE B HECKOJILKO Pas3 felesne.

Hanomunaem, 410 ymxn craren M. Magwresna “NMporpammupyem
MUMKPOKOHTPOJIIEPs! Z8” pa3MeuweH Ha Haliem canTe B UHTepHete
(www.paguo.ru). OnmMcaHus KOHCTpykyui Ha ocHose MK Z8 u ctares
“Hayxka npoexTuposanmns” 6yayr onybnuxkosassi B Gnmxantinx Home-
pax xypHana “Pagwo”.

namaTb nporpamMme ynpaeneHus
Z86E3012PSC obecrneunBaetr npouecc
NPOrpaMMUPOBaHUA NMPOXUIAEMBIX MUK-
pocxeM, orpabarbiBas KOMaHab!, focTyna-
toume ot MNK. Takrosyo uactoty DD1 3aga-
€T Liernb, COCTOoSLWAs U3 KBAPLEBOTrO Pe30-
Hatopa ZQ1 Ha yactoTty 12 MMy n KoHAaeH-
caropos C9, C10 emkocTbio 22...33 na.

HanpsxeHun, Heobxoaumbie ans or-
paboTku anroputMa NporpaMMrUposaHna
M AUTAHWA y3N08 NPOrpaMmaropa, CHU-
MaIOTCS C BLIXO/I0B VHTEr panbHbix ct1abu-
nuaatopos DA1 n DA2. Tpebyemoe 3ua-
YEHUE HAMNPAXKEHVA MMIMYNLCOB NPOTrpam-
MWPOBaHUA YCTAHABNMBAIOT MOACTPOEY-
HbiM pe3unctopoM R1. KoHpaeHcatopsi
C1—C6 obecneunsaioT GpunbTpaumio Ha-
APSKEHWNIA.

HanpsxeHus nporpammMuposanus MK
DD3 (ero ycraHaenusaloT 8 po3eTky XS1
XENATENbHO C HYNEBBLIM YCUNMEM), KOM-
MYTUPYIOTCR @HANOrOBLIMY MHTEr PafbHbI-
Mu koMmyTatopamu DA3 1 DA4 nop yn-
paeneHveM MK DD1.

Css3b MeXay nnaton nporpammaropa
Z8PROG v COM-noptom MK ocywectsns-
etca 6naropaps NPOrpaMMHO peanvu3o-
BaHHOMY Ha 6a3e noptos DD1 nocnenosa-

[119 OTNaaK 1 NporpamMMposaris MK - 8|:>|:>1 286E3012PSC19 1 XS1 (DD3})
cemenctea Z8 ¢pupma Zilog pexomeHayet T Ucc |CPUIP0.0S— 5 1,1 18.agl| 4
MCONL30BATL MPOGECCUOHATBHBIA My~ C7 422 POIFST—31 [ 255 P24MCS| P23 oo—3
nATop-nporpammatop Z8CCPO1ZEM. Ou co T — ov ,’;’gg 53 4 71z g,’;gg ﬁ%z @>6 ]
M03BONSIET NPOU3BOAUTS MONHOMACLUTAG- 30 | LK o posli_5] 8 1%4pa7 p2o 2S5l 1
HbIW FIPOLIECC OTNAAKW YNPABNSIOLLEN NPO- zQ1 posk>6
rpaMMbl loNbL3OBATENA, 3MYNUPYS B pe- =2 MMy g P06 ‘73 g 5 (iucc ov [Ayld |
anbHoM macuwrabe spemenyn paboty MK I—I——XTALZ PO.7 ——h3.a3l] 11
BbI6paHHOro TVNa, a 3ateM “NpowwmBaTs” C10 iL:] s (o7 0l24 88! 58 c'ig'&@ 210
OTNAXEHHYIO MPOrPaMMy HENOCPEACTBEH- 30 1] p3 1 p2 1|22 9f 12 {787 =5 CLEAR SN 9
HO B MUKpOCxeMmy. OaHako CTOMMOCTb 412 p32 po 2|26 10 3 119%9]epm Upp 1010l
3roro npubopa OTHOCWTENLHO BLICOKA 1231 P33 P23 22 n ) 5
nostomy BonblMHCTBY paguonioburenein ] 5| P34 P24 f TS
OH HeAOCTYrNeH. IMeHHO N5 HUX 1 paspa- a7] P32 P25 10
60TaH onuCHIBAEMBIN B CTaTbe HEAOPOrov 16] P36 3 7] -t 16
P37 P27 +5B
nporpammatop Z8PROG. OH MoxeT ObiTb L~ 4
rone3seH n NpogeccuoHanam Npu Macco- R3 L
BOW “MPOLUMBKE” CEPUIA OAHOTUMHBIX MUK- HL1 AN307A //‘( 151 f kN
pOCXEM. +5B B R3 510 oo
Z8PROG paccuuntad Ha Nporpammupo- R2 430 10 KC162A
saHve MK Z86E02, Z86E04 n Z86ED8. Pa- | !
6oTaet OH NoA ynpaeneHNeM fepcoHasb- | 8 A 9
HOra kamefoTepa (K] v nogxnoYaeTca 3 4 X2 [ 15’ Lis g
K O\HOMY 13 €ro foCNeAoBaTeNbHLIX NOp- D02 1 Kot |Liens Ta] OV
T0B (COM1 unn COM2). Bo3MOXHbIE BUAKI ~Unur2 DA3
HacTOTO320a0Wen Leny TaKTOBOIO reHe- 2 | DD3 Z86E02. Z66E04 ZB6E08
patopa — RC, LC u kBapueBblii pe3oHa- LI 2 1 |rep DA3, DAA KSQ0KHA (1H50 a3)
Top. MpeaycMoTpeHs! yCTaHoBKa pasps- 7 ' DA4
Ao8 OnNuvKn, BEPUPUKALUUA 3AMUCAHHON oVz ’ 3 |GND 1
vHdopMaymu. Hanpsxkenue nuUTaHus ycr- +U —;—{ 71 Ynurt 16
pgﬁcATBa — 15 B, notpebnsiemelii TOK DD22 . pC8 3 Ll 4
60 MA.
MNporpammarop cocTouT M3 nnatel DD2 K155/H1 5, !
C 3NEMEHTAMM CUCTEMbI yNpPaBneHus
1 PO3ETKOW AN YCTAHOBKW MPOrpaMmMupy- 10
emoro MK, nCToqHVKa nuTanus ¢ Buixoa- 103
HbIM HanpsbkeHveM 15...18 B (noctosH- 7805, 7812 8 |9
HBIM VNN NepemeHHbiM), Kabens ceasu C1, C3 C5470 Mk x 16 B 6 l,L‘ S
¢ nocneaoearentHsM nopTom MK 1 ycra- C2. C4 CB—CB 0.1 mx . »% ov
HOB/EHHOTO HA MIOCNEAHEM NPOrPAMMHO- 11T —-Unur2
rO NAaKeTa MOAAEPXKN. v 2 =
OcHoBa  fnatel  nporpaMMaropa
(pnc. 1) — MK Z86E3012PSC (noctynHa Leno
n 6onee pewesan MOAMPUKALUMA 3ITOrO ~15B)
npubopa — Z86E3112PSC). OH Takxe oT- ~158

HOCUTCH K CeMencTBy Z8, HO Mo CBOUM Xa-
pakrepucTukam 6onee “MoLeH”, Hem npo-
rpammMupyemMsie ¢ nomouybio Z8PROG MK.

Bnaropaps “3awvBaemoin” Bo ectpoernylo  Puc. 1
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TensHoMy nporokony UART, koTopbiii €BO-
601HO CONPSAraeTcs C OAHON W3 MOJ, WH-
Tepdeica RS232. O6MeH mexay 3TUuMu
nopramu 1 COM-noptom MK ocywectsns-
etcn yepe3 Oygepsbl, B KAYECTBE KOTOPbIX
fpyMeHeHs! nisepTops DD2.1 1 DD2.2

CesetonmooHbit nnavkatop HL1 nHaun-
LMPYET PEXUM NPOrpaMM1POBaHNSA

AuopHuin MmocTt VD1 nossonset wc-
foNbL30BATL MCTOYHVKKW NUTAHWRA Kak C Mno-
CTOSIHHBIM BbIXOOHLIM HANPSXXEHUEM, TaK
1 ¢ nepeMeHHbIM. Bnaropaps emy He o6n
3atentHo cobnionatb MONAPHOCTL NOA-
K/OYEHWA UCTOYHUKA K MNate

KaGenu CBA3K C UCTOYHWUKOM MUTaHuA
1 COM-noptom MK noaknioualoT K nnare
fporpaMmMatopa Mamkom unu Yepes CcTaH-
NapTHbie Knemmubie 6nokmn X1 u X2 coot
petcTeeHHO. [nvHa kabens, waywerc
k NK, He pomxHa npesbnuate 3...4 M
Pasvem ann coeavHennna ¢ COM-nopTom
MK — crannaptHein 9- nnu 25-8siBOAHON
(DB-9M unu DB-25F). Homepa ncnons3y-
EMbIX 117 CBSA3W KOHTAKTOB 3TUX COEAVHU
Tenen npuseaeHs: B Tabn. 1.

Ta6nuua 1
Koutaxt (uene) KOnTaxT pabema
xonoaku X2 DB-9M DB-25F
1 (RxD) 2 3
2 (TxD) 3 2
3 (GND) 5 7

Bce petann nporpaMmMaropa pasme-
LLEHb HA NBYCTOPOHHEN NEYaTHOW nnare
{(pmc. 2). OHa paccuuTaHa Ha NpUMeHe
HUE MOCTOsIHHBIX peaunctopos MIIT-0,25
noacTpoeyHoro pesuctopa Cr3-19a, kok-
neHcaropos K50-35 (C1, C3, C5), KA-2
(C9, C10) n KM (ocTanbHble), KNEMMHbIX
6nokos AMP 282836-2 (X1), AMP 282833~
3(X2), 18-KOHTAKTHOI PO3ETKW C HYNEBLIM
ycunueM (XS1) 1 YeTbipex KpeneXHsix
ctoek JH-4A(T), ycTaHaBnmBaembix Nno yr-
nam nnate. Bmecto noacrpoeuHoro R1
MOXHO YCT2HOBUTL MOCTORHHBLIA PE3NCTOP
R1* (0603HauyeH Ha pUC. 2 WTPUXOBON Nn-
Huen), nonobpaHHbii TakuMm oBpasom,
yTobbi HANpAXeHre HA sbixoae cTabunu-
3aropa DA1 Haxoavnocs B npenenax £5%

Buinpsmutens DB107 (VD 1) moxHo 32-
MeHUTb AuoaHbiM Bnokom KU407A (npw
COOTBETCTBYIOLLEM N3MEHEHUWN KOHGDUIy-
pauuK fevaTHeIX NPOBOAHVKOB), MUKDO
CXEMHble CTabunusaTopbl HanpsXeHus
7812 (DA1) n 7805 (DA2) COOTBETCT-
BeHHo crtabunuaaropamu KP142EHSE,
KP142EH8A v KP142EH5A, KP142EHS5B

{Oxonvanwe cnenyer)

3A0 "HTR InUn"
npepnaraey WHpoKui npodune
ycnyr no paspaborke cucrem
ABYOMATMIALMM TIOA KMoy~
M M3TOTOBRNEHUE KOHTPONNEPOB
CBETOAUHAOMMUHECKHUX YCTAHOBOK
ANR HOPYXXHOW PeKamMbl
u ceevoBbix 3ddexron.
Tenedouw: (095)-196-79-65,
(095)-196-95-02.
WWW: http://elin.admik.com,
E-mail: elin@admik.com
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MUKPOKOHTPOJUJIEPDLI OANYA
HAYUHAIOLWLUX. U HE TOJIbKO...
CPEACTBA PABPABOTKU U OTNAOKHA

YCTPOMCTB HA MK
L. KOBAXUAO3E, r. MockBa

B npouecce paspabotku u co3/aHKsA
MVKPONPOLIECCOPHOM CUCTEMBI PaHO MK
MO3[HO HACTYT2ET MOMEHT, KOfia OHa, Ha-
KOHEL,, BOMoWEeHa B “Xene3e” u HauuHaet
noaAaBaTL Npu3Haku XxunsHn. OaHako B 6onb-
WWHCTBE CNy4aeB 3TW MPU3HAKWM OKa3biBa-
I0TCA HEMPEACKa3yeMbiMK, CUCTEMA Hauu-
HAEeT XUTb “cBOen” XM3HblD. MHorve npo-
rpaMMuUCTbl, HABEPHOE, COrNAacATCA, 4YTo
KaKAasn HOBas NPorpaMmmMa CoAEPXUT owmnb-
Ku. OT4acTv noatomy Hoseili MK Ha nepebix
nopax segeT cebn kak “yepHbIA™ ALK,

s Toro 4Tobs: 0bnerdnTs Npouecc or-
nagkv cucteM, pas3paboTaH uyensin Knace
VHCTPYMEHTaNbHBIX CpeacTB. Mx ocHoBHOE
Ha3HaYeHWe — Caenathb NPoLECC GYHKUMO-
HUPOBaHWA oTnaxueaemoro MK “npoapau-
HbIM", T. €. NErKO KOHTPONMPYEMBIM, NPOM3-
BOMNbHO yMpaBNAeMbiM 1 MoauduLupye-
MbiM o Bone paspabotyuka. Xopowwii
NPodECCUCHANBHBIA UHCTPYMEHTANbHLINA
KOMIMAEKC AONONHUTENBHO MOXET Mpeao-
CTaBUTL pa3paboTurKky MHOXECTBO CePBUC-
HbIX YCNYT, TEM CaMbiM CyECTBEHHO obner-
yan ero Tpya, nsbasnan ot PyTUHHBLIX one-
pauvni.

K 4ncny OCHOBHbLIX MHCTPYMEHTaNBHBLIX
CpeACTB OTN3AKW OTHOCATCA BHYTPUCXEM-
HbIE 3MYNATOPYI, MPOrPaMMHBLIE CUMYNATO-
pbl, NA3TH PasBUTUR (OLIEHOYHBLIE MNATHI),
MOHUTOPB! 0TNaaKkK u amynatops: N3Y. Cy-
WECTBYIOT Y KOMBVHMPOBaHHbIE YCTPOWCT-
Ba 1 Habopwbl.

BHYTPUCXEMHDIE 3MYNIATOPDLI

BryTpucxemunin amynatop (BC3) —
MpPOrpaMMHO annapaTHoe CpPeacTso, Cro-
cobHoe 3amelatb cofon 3MynUpyembii
npoueccop B peansHOM ycTponctee. BC3
— HaubBonee MOLLHOE W YHUBEPCANBHOE OT~
nNanoyHoe CpeacTBo.

DyHkumoHansHo BC3 nenatca va crbi-
KYEMbIE C BHELUHEN BbHIMMCAUTENBHOW Ma-
WWHO (0BbMHO 310 — IBM-COBMECTUMBIN
MNK) n dyHKUMOHUPYIOLME aBTOHOMHO. Mo~
cnefHue UMEINT COBCTBEHHBIE BLIMUCNW-
TeNbHbIE pECYPCh U CPEACTEA BBOAA/BLIBO-
0a, fod3TOMY MpY PaBHbLIX BO3MOXHOCTAX
CTOSIT 3HAYUTENBHO IOPOXE MEPBLIX, a NPy
OAVHAKOBOM LEHE CYLIECTBEHHO YCTYNAIoT
UM B PYHKLIMOHANBHBIX Y CEPBUCHBIX BO3-
MOXHOCTSIX.

C otnaxveaemoin cucremoin BC3 obbim-
HO COepurHAIT kabenemM Co CneumanbHoN
BMYNALMOHHOWN ronoskor. OTHOCUTENLHO
HEAABHO NORBUNUCL Moaenu BCI, y koto-
PbiX TaKas ronNoBKa KOHCTPYKTMBHO COBME-
LEHA C OCHOBHBIM ONOKOM 1 BCTaBAAETCA
B OTNaXWBaeMyl0 cuctemy sMecto MK. Ec-
M1 NOCNEeAHWIA HEBO3MOXHO YOANMTL (Bbi-
BOAlbl BNAAHLI B MNAaTty), UCMONL30BaHWE
BC3 pnonyctumo npu ycnoeumn, 4To 3tot MK
VIMEET OTN3A0YHBIN PEXUM, B KOTOPOM BCE

NMpogonmxenwe.
Havano cm. 8 “Pagrno” 2000 N22 3

€ro BbIBOfibl HAXOAATCA B TPETHLEM ( BBICOKO-
VMMEAaHCHOM) COCTOsIHUK. B 3TOM cnyyae
ans nogxnioyeHns BC3 ncnoneayior crneum-
aneHbI aAanTep-KNuncy, NoAcoeanHae-
MbIli HENOCPEACTBEHHO K BbIBOAAM 3MyNU-
pyemoro MK.

Kaxk muHumym, BC3 cogepxur ornaa-
vk, y3en amynaumn MK, 3MynsiLvoHHy0
NaMATb U MOACUCTEMY TOYEK OCTaHOBA.
B coctae 6onee coBepieHHbix BC3 moryT
DOMNONHUTENBLHO BXOAWUTH TPACCUPOBLUMK,
MPOoLIECCop TOYEK OCTaHOoBa, NPOGUNMPoB-
WK (aHanusatop 3¢GQPEKTUBHOCTM NpPO-
rPaMMHOro KoAa), TaMMep peasisHoro Bpe-
MEHW, MPOrpaMMHO-annaparHLIe CPeacT-
B3, NO3BONAIOLLME YMTATb K MOONDULNPO-
BaTb PECYPCH AMYNUPYEMOTC npoueccopa
“Ha nety", NporpaMMHo-annapaTHeLIe Cpea-
CTBa, obecneuvBaloLme CUHXPOHHOE Y-
paeneHvue u HeobxoaUMbIE ANA 3MYNALIMK
B MYNbLTUMNPOLIECCOPHLIX CUCTEMAX, WHTEr-
PUPOBaHHYIO Cpeay pa3paboTku.

Omnagumk senaeTcs CBOeobpasHbIM
MOCTOM MexZly pa3paboTyvkoM 1 OTNagou-
HbIM CPEACTBOM. XOopowui oThaayumk obec-
feynBaeT 3arpy3ky OTNAXWBAEMbIX NPO-
rpaMM B MaMATb CUCTEMBI, BLIBOS, HA MOHU-
TOP COCTOSHUIA U COAEPXMMOrO BCEX perv-
CTpoB 1 namsaTu (a Npy HeobxoouMocTy —
WYX MoOMpVKauWii), ynpasneHne npoLec-
COM 3MYNALIA.

Bonee mMoulHbie oTnagumkm (00bMHO Ux
HA3bIBAIOT BLICOKOYPOBHEBbIMM MK High-
Level Debuggers) no3sonsatoT Takcke:

— BECTV CUMBONbHYIO 0TNagky (6naro-
[apsa TOMy. 4TO OTNaaYMK, UCHoNb3YA che-
LWasnbHYI0 MHQOPMaUMIO, fIOCTABNNEMYIO
KOMAWNATOPOM, “3HaeT” aapeca BCEX CUM-
BOJIbHLIX EPEMEHHBIX, MACCUBOB U CTPYK-
Typ). Npu 3TOM NONbL3OBaTENE MOXET ONE-
pupoeatb Gonee NpUEMNEMbIMU G181 HYENo-
BEKA CUMBOSBLHBEIMU UMEHAMU, HE YTPYXAas
cebs 3anoMrHaHWEM wX 30peCos;

— KOHTPONWPOBATL U 2HANIM3NPOBATL HE
TONbKO  An3acceMbnupoBaHHLIN - TEKCT,
HO U MCXOAHBIA TEKCT MPOrpamMmMbl, Hanu-
CaHHOUW Ha A3bIKE BBICOKONO YPOBHSA, 1 faxe
€ COBCTBEHHBIMY KOMMEHTAPVSIMU.

Takol OTnaouvK [aer BO3MOXHOCTb
foNb30BATENIO OAHOBPEMEHHO KOHTPONU-
POBaTH XOf, BLINONHEHWA NPOrPaMMBI U BU-
NEeTb COOTBETCTBUE MEXIY NCXOAHLIM TEKC-
TOM, 06pa3oM NPOrpPamMMb! B MALLWMHHBLIX KO-
Dax 1 COCTOAHWEM BCEX PECYPCOB 3MyNu-
PYEMOro MUKPOKOHTPONNEpa.

Cnefyer OTMETUTD, HTO BLICOKOYPOBHE-
BblA OTN2AYMK 00ECNEeYnBaET BhINONHEHVE.
BCEeX CBOVX PyHKLMIA TONBKO B TOM Chy4ae,
€CNU 1CMONL3YETCH KPOCC-KOMMUNATOP,
NOCTaBASIOLMIA MONHYIO 1 MPABUMNBHYIO OT-
NaaoHHy0 UHGOPMALMIO (HE BCE KOMNWNA-
TOpY, OCOBEHHO WX MUPATCKUE BEPCUM,
CNocobHbI HA 3T0), 1 NPy 3ToM dopmMaT ee
npeacTasneHus “3Hakom” OTNanyumky.

IMYNAUMOHHYIO NMAMATL UCTONL3YIOT
8 Npouecce otnaakm smecto MN3Y paspaba-
ThiBAEMOW CUCTEMBI. Bonee Toro, oHa No3-

BONAET OTNAXMUBATL NPOrPaMMy B OTCYTCT-
BUe PeanbHol CUCTEMBI UNK ee MakeTa. Ec-
N1 HeobXO0AMMO BHECTU M3MEHEHUA B OTNa-
XUB2EMYIO MPOrpamMMy, AOCTATONHO 3arpy-
3UTb HOBYIO NV MOAVDULIMPOBAHHYIO NPO-
rpaMMy B MaMATb 3MYNATOPA, 2 HE 3aHU-
Marbeca nepenporpaMmMuposaHvem MNay.
Cyuwecteyior BC3, KOTOpLIE NO3BONAIOT
nonNL30BaTento “nNOACTaBAATL” 3MYNALIMOH-
HYI0 NamaTts BMecTo M3Y He Tonbko yenu-
KOM, HO 1 NOONOYHO (B HEKOTOPBLIX MOAENSX
MUHUManbHLIM pa3mep 6noka — 1 Gair),
B MOPsiAKe, OMPEAENEHHOM MOoNbL3oBaTe-
neMm. [lnn 3TOro eMy AOCTATONHO 334ath
pacnpeneneHne MamaTi JaHHBIX U NaMATH
APOrpaMM, B COOTBETCTBUW C KOTOPLIM
npoueccop byner nony4arb QOCTYM U K CO-
nepxumomy N3Y B otnaxmsaemoir cucte-
ME, U K COAEPXUMOMY 3MYNALIMOHHOW na-
msitn BC3. Takyio namsats obbiMHO Ha3bIBa-
10T NAMATHIO € BO3MOXHOCTBIO M3MMNUHIFE.
TpaccmpoBwWMK NpeacTaenser cobon
nornyeckun  aHanuaarop, pabotalowmn
CUHXPOHHO C NPOLIECCOPOM N PUKCUPYIO-
WKW AOTOK BBLINOAHAEMbBIX UHCTPYKLMIA
1 COCTOSHUA BLIOPAHHBLIX BHELUHWMX CUMHa-
nos. Cyuectsyior BC3, nossonsiowwme
TPacCMpOBaTh HE TONLKO BHELLHWE CUrHa-
Nbi, HO U COCTORHWA BHYTPEHHUX PECYPCOB
MK, Hanpumep, pervuctpos. B Takmx ycT-
POICTBaxX WUCIONL3YIOT CNeuwasbHbie Bep-
cum MK (3MynsiMoHHbIE KpUCTaNNLI).
lNMpoueccop To4eK OCTaHOBa [1aeT BO3-
MOXHOCTb OCT2HaBNMBATb WCMONHEHWE
APOrpaMMbl UNW NMPOV3BOOUTL UHLIE NENCT-
BUA (HANPUMED, 3aryckaTb NN OCTaHABNMU-
BaTb TPACCUPOBLUVK) MPW BLIMNOAHEHWW 3a-
OaHHbIX NoNbL3oBaTeNeM ycnosuwii. B otnmn-
4YMe OT MEXAHN3MA OObINHBIX TOYEK OCTAHO-
Ba, NPOLECCOP NO3BONAET HA annapaTHOM
yposHe (POPMUPOBATL U OTCNEXUBATH YC-
nosun nNpaxktudeckn niboil CNOXHOCTH,
PV 3TOM 3MYNUPYEMBbIA NPOLECC HE BLIBO-
auTCcR 13 mMacwaba peansHOro BpeMeHu.
B HekoTopbix Monensix BC3 npoueccop To-
YEK OCTaHOBA MOXET AOMNONHUTENBHO WUC-
MoNL30BATLCA AN AVHAMWUYECKOTO Ynpas-
NEHWA TPACCUPOBLLNKOM.
NMpodunupoBumk (ananuzatop 3¢-
DEKTUBHOCTU NPOrPaMMHONo Koaa) no3so-
NAET MO pe3ynbTataM MpPoroHa oTNaxuveae-
MO NPOrpaMMs! NONYHKUTL MHGOPMALMIO
0 uvcne oBpaleHuiA K PasnnuHbIM y4acT-
Kam MporpaMmsl U BPEMEHMN, 3aTPAYEHHOM
Ha WX BLINONHEHWE. AHAaNN3 CTAaTUCTUYEC-
Ko uHdpOopMaLMK, NOCTaBAReEMon Npodu-
NVPOBLLMKOM, JEET BO3MOXHOCTb BhISBNATL
“MepPTBLIE" NNK NEPEHANPAXEHHBLIE Y4aCTKK
MPOrpaMM 1 B pe3ynstate onTUMN3npoBaTb
CTPYKTYPY OTN2XWUBAEMOU NPOrpamMmbl.
MHTerpupoeaHHan cpepa paspabor-
KM — 3TO COBOKYFHOCTb fPOrpPamMmMHbIX
CpeAacTs, MOAAEPXUBAIOWAA BCE 3Tansi
paspabotku nporpammHoro obecrneveHus
OT HaNMCaHWR UCXOAHOrO TEKCTA NPOrpam-
Mb! 10 €€ KOMAUNAUWM 1 OTNaakm u obecre-
YMBAKOLLAA MPOCTOE U ObICTPOE B3auMo-
NENCTBUE C MPOrPaMMHBLIM OTN2AHUKOM-
CUMYNATOPOM U NPOrPaMMaTOPOM.
Hanuuve B nporpammuoin obonouke BC3
BCTPOEHHOrO pefakTopa, MeHeoxepa npo-
€KTOB W CUCTEMB! YTPABNEHWA CYLLIECTBEHHO
obneryaer pabory paspaboTtuvka, nsbasnsn
€ro OT MHOXECTBA PYTUHHBIX AENCTBUIA.
[lna HEro crupaeTca rpaHb MeXay Hanuca-
HWEM MPOrpaMmul, €e pPeaakTUPOBAHUEM
wn oTnagkoi. MNepexon OT pPeNaKTUPOBAHWA
WCXOAHOIO TEKCTA K oTnaake v 06paTHo ocy-
LWECTBNAETCA “MpO3payHo” M CUHXPOHHO



C aKTWBW33aLuen COOTBETCTBYIOLUNX OKOH.
MeHeoxep nNpoexToB no Mepe Heobxoam-
MOCTW 2BTOMATHNECKW 3arycKaeT KoMnnnin-
LMI0 1 aKTYBU3MPYET COOTBETCTBYIOLLEE OK-
HO nporpamMmHoro vhtepdeiica. Cronk xe
FPOCTO MOXHO MEPENTU K OTNAAKE NPOoeKTa
C MOMOLLILIO MMEIOLLIErOCH OTNAAHMKA-CUMY-
NATOP2 MK NPUCTYNUTE K “npowwske” M3Y
OTNAKEHHOW NPOrPaMMOon.

Hexotopwie BC3 npegoctasnfioT nonb-
30BaATENAM U APYTME NONONHUTENBHLIE BO3-
MoxHOCTH. Cpeayn Hux ocobeHHo cnegdyet
OTMETUTH OfIHY, XOTS U A0BONBHO crneLmdu-
YECKYI0, HO B PSifie CNy4aEB UMEIOLLYIO
APVHLMINANbHOE 3HAYEHWE, BO3MOXHOCTb
FOCTPOEHUR MHOT O3MYNATOPHBLIX KOMIMNEK-
coB, HEOOXOAUMBIX ANA OTNAAKN MyNbTU-
NPOoLECCOoPHLIX cucTeM. OTnuuuTEnbHan
0CODOEHHOCTL TAKOTO KOMIMNEKCa — CUH-
XPOHHOE YNPaBNeHWE (C OAHOrO KOMIbLIOTE-
pa) HECKONLKMMW AMYNHTOPaMK.

B obwem xe cny4ae Bo3MoxHocTn BC3
MO KOHTPOSIO W YNP2BNREHUIO QYHKLIMOHUPO-
BAHWEM OTNAXMBAEMbLIX YCTPOWCTB MOFYT
6uiTb OrpaHuyeHb (HaNPYMep, HEKOPPEKT-
HoW 06paboTkol MpepbiBaHWIn B MOLWLAro-
BOM pEXUME, 3aMNPETOM H2 UCNONL30BaHNE
nocNeAoBaTensHOro nopra v T. n.). Takke
HEOBX0AMMO NOMHUTD, HTO Y K&XA0W Moae-
n BC3 — ceoli nepeyeHb nopaepxveae-
Mbix MK v KoMnunaTopos.

OpHako gns 60NbLUMHCTBA NONYNAPHBLIX
MK pazpaboTtaHs BC3, He nmetoLume orpa-
HUNMEHWIA MO UCNONL3OBAHUIO PECYPCOoB OT-
naxusaeMbix KpuctannoB. Bo3amoxHocTu
Takoro BC3 nponnniocTpypyeM Ha npume-
pe mogenu PICE-51 ¢upmbl “Duton”.

PICE-51 — yCTpOWCTBO, CO3A@HHOE
C MPUMEHEHWEM MPOTPAMMUPYEMBIX NlOrn-
vyeckux UC (NNUC). 3To no3eonuno pesko
yMeHbLLUTL pasmepsl BC3, MuHMW3nPO-
BaTb OTK/IOHEHVS €70 3NEKTPUHECKMX U YaC-
TOTHLIX XaPAKTEPUCTVK OT XapakTepucTuk
amynupyemMoro MK u TeM cambiM fobuTsen
M2KCUMATBHOW TOHHOCTY 3MYNSALIMW Ha Hac-
ToTax no 33 MIU nNpy HAaNpPspKEHWRAX nNuTa-
HuA ot 3,3 no 5 B. MNepeaarpyxaemMan anna-
patHas ctpykTypa PICE-51 obecneuvisaer
3MyNaUMIO NpakTuieckn Bcex MK cemencr-
sa MCS-51. NporpaMmMmHan noaaepxka pa-
6otaer B cpeae Windows.

PICE-51 coctouT 13 OCHOBHOW NNAThl,
CMEHHOr O 3,0anTepa NOL KOHKPETHYIO rpyr-
ny MK 1 CMEHHOI 3MYNALMOHHOW rONOBKN
TaKkKe NoA KOHKPETHLIM TR Kopryca. Ha oc-
HOBHOW nnate cobpaHbl TPacCUpOBLUUWK
1 NPOLECCOp TOYEK OCTaHOBa, Ha mnnare
CMEHHOT 0 3anTepa — 3MyNUPYIOLLMIA Npo-
LLeCCOP NoA KOHKPeTHLI Tun MK. SMynaumn-
OHHblE rONOBKKM 0BECTIEUMBAIOT YCTAHOBKY
npubopa 8 posetku DIP n PLCC wa nnate
nonb3osarenn. MNuTaHne OCyuwleCTBNSRETCH
ot 6noka C BbIXOAHBIM HANPAXEHWEM
+5 B (0,5 A) nnu OT oTNaxmBaemoro ycTpom-
c1a. CBA3b C KOMALIOTEPOM — M0 ransea-
HUYECKM pasBa3aHHOMy kaHany RS-232C
npu ckopocty 115 kBon.

OcTanbHbie XapaKTepUCTUKN 1 BO3MOX-
HocTu PICE-51 cneayowpe:

npva
(095)-8I-
rps ht -

— TO4YHaA 3MyNAUMR — OTCYTCTBUE Ka-
KVX-NMBO OrpaHnHEHUI HA2 UCTONb30BaHWE
nporpaMMon nonb3osarens pecypcos MK;

— pno 256 Kbant 3aMynupyemon namaTi
nporpaMM u gaHHbix. Nopaepxxa 6aHkupo-
BaHHOM Mopaenu namstu. Pacnpepenexve
namMaTn mexay BC3 v yCTponcTBOM NONL30-
BaTeNA C TONHOCTLIO Ao 1 BainTa;

— 0o 512K annaparHblx TOYEK oCTaHoBsa
10 AOCTYNY K NAMATY NPOrPaMM U AaHHbIX;
¥ — annapaTtHas NoAaepXKa ANA OTNAAKU
MPOrpaMM Ha A3bIKax BLICOKOTO YPOBHA,

— TPaCcCUPOBKa BOCHMU MPON3BOJIbHBLIX
BHELLHWX CUrHarnos;

— YeTbIpe BbIXOAA CUHXPOHU3ALIMK anna-
paTypbl NONL30BATENA,

— TPaCCUPOBLLVMK PEATNbHOrO BPEMEHU
¢ 6ydepom obvemomM ot 16 1o 64K dpeimos
(maccusos) no 64 6uta ¢ QocTynoMm “Ha ne-
Ty". TpaccupoBKa aapeca, faHHbIX, CUTHaNoB
yNpasneHunna, TakMepa pearbHoro BPEMEHU
¥ BOCbMW BHELUHMX CUMHAJIOB MON6L30BaTeNsy;

— MporpaMMrpyeMbii puNLTP Tpaccu-
POBKW;

— annaparHbiil NPOLIECCOP TOYEK OCTa-
HOBAa C BO3MOXHOCTBIO 333HUSI CIIOXHOIO
YC/IOBUA OCTaHOBA 3MynsiLuu Mo kombuHa-
UMM CUrHanoB aapeca, AaHHLIX, YIpaBneHus,
BOCbMW BHELUHWX CUIMHAN0B, TalMepa peanb-
HOTO BPEMEHM, CHETHMKOB CODLITUI 1 TaliMe-
pa 334epXKu;

— YeTbiPE KOMINEKCHBIX TOYKWU OCTaHOBA,
KOTOPLIE MOFYT ObiTb UCNONb30BAHL! HE3aBU-
CVYMO WNK B KOMOWHALVMAX NO YCNOBUAM
AND/OR/IF-THEN;

— 48-pa3pafHbiii TANMEP peanbHOro
BpEMEHU;

— “npo3payHan” 3Mynauusa — AOCTyT
“Ha neTy” K aMynupyemMoit NaMaTv, To4Kam
0CTaHOBA, NPOLIECCOPY TOHEK OCTaHoBa, By-
¢depy TpacCUPOBKW, TaMMEpY pPeanbHOro
BpEMEHM;

— yNpaBnReMbIi FEHEPATOP TAKTOBOW Ya-
cToTel ans amynupyemoro MK. Bosmox-
HOCTb MA2BHOTO M3MeHeHus ee oT S00 klMy Ao
40 MIMu;

— BCTPOEHHAN CUCTEMA CaMOAMArHOCTU-
kv annapatypsl BC3. NopaepxwveaeTca pas-
paboTka NPOrpaMM Ha yPOBHE BEAEHWA NPO-
exTos ana makpoaccembnepa MCA-51 (“du-
TOH"/"MUKPOKOCM”), @ TalKcKe [NA MaKeToB
kpocc-cpeacts ¢upM Keil Software n IAR
Systems;

— nopgepxka NONHOPYHKLIMOHANBHOM
CUMBONLHOIA OTNAAKKU MPOrpamMM, CO30aH-
HbIX C FIOMOLULIO CNEAYIOLIX KOMIMARTOPOB:
accembnepa ASM51 ¢upmb Intel, komnmns-
Topa PL/M ¢vpmer Intel, accembnepos
v komnunaTopos Cun pupm Avocet Systems,
Hi-Tech, Tasking Software;

— aBTOMaTVHECKOe COXpaHeHwe W 3a-
rpyska annos KoHQUrypaumu annaparypb,
uHTepdeica v onumin otnaaku. ObecneuexHa
COBMECTUMOCTb Hannos KOHQUIypaLummn
¢ cumynaTopom PDS-51 n nepeHOCMMOCTL
npoekToB mexay PICE-51 v cumynsiTopom
PDS-51;

— BO3MOXHOCTb HaCTPOWKV LBETOSB,
wpudToB 1 ApYrUx napamMeTpoB ANA BCEX

OKOH OAHOBPEMEHHO

v ANA KXO0r0 OKHA
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ocrBa B OTAENBbHOCTU.
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www.phyton.ru Habop PyHKLMO-

HaNbHLIX BO3MOXHO-
cteir penaer BC3
Haubonee MOLLHLIM
. M YHUBEPCANbHbLIM
CpeacTBOM OTNaaxu.

CUMYNATOPDbI

CviMynaTop — NporpaMmHoe CpeacTteo,
cnocobHoe MmnTuposath paboty MK u ero
namaATy. Kak npasuno, oHO COCTOUT U3 OT-
NaauuKa, MOJENV LEHTPaNbHOTO MPOLEC-
copa v namsitu. bonee coBepleHHbie yCT-
POICTBA COAEPXaT B CBOEM COCTABE MOE-
NN BCTPOEHHBIX NEPUPEPUINHBLIX YCTPOINCTB
(raiimepos, noptos, ALIMN 1 cuctemM npepsi-
BaHwin).

CvmynsaTop nonXxeH “yMeTs” 3arpyxarb
¢dannsl NporpaMM BO BCEX MONYNAPHLIX
¢opmMarax, MakCUManbHo fonHo otobpa-
xarb MHDOPMALMIO O COCTORHUK PECYPCOB
cumynupyemoro MK, a tarke npenocras-
NATb BO3MOXHOCTH 10 CUMYNALIAW BLINON-
HEHWA 3arpyXeHHOM NPOorpaMMs! B pasnuy-
HbIX pexnmMax. B npouecce otnagku moaens
BLINONHAET NPOrPaMMy, U H2 3KPaAHE MOHU-
TOpa KoMIbloTepa otobpaxaerca Tekyuiee
COCTOSIHUE MOZENU.

3arpy3vB nporpaMMmy B CUMYNATOP,
roNbL3oBaTENb MOXET 3aryckars ee B nowa-
rOBOM WM HENPEPLIBHOM peXuUMe, 3ana-
BaTh YCNOBHbLE UK 6e3yCcnoBHLIE TOYKW OC-
TaHOBA, KOHTPONMPOBaTL 1 CBOBOAHO MO-
ONOULMPOBATL COAEPXMMOE AYEEK NaMATU
1 perucTpoB cumynupyemoro MK. Cumyna-
TOp no3sonfeT OeiICTPO NPOBEPUTL NOMKY
BbINONHEHUS FPOrPaMMbi, NPaBUNBLHOCTb
BbINONHEHWA APUPMETUNHECKNX ONEPALIVIKA.

B 3aBUCMMOCTK OT Knacca ucrnonbaye-
MOrO OTNaaurkKa HEKOTOPBIE MOAENW CUMY-~
NATOPOB MOAAEPXMBAIOT BbICOKOYPOBHE~
BYO CUMBOfNbHYIO OTNAAKY MPOrpaMM.

CvMynaTop MOXET cofiepXaTthb v psia ao-
MONHUTENBHBLIX NPOrPaMMHbBIX CPEACTB, Ha-
npyMep vHTEpGENC BHELHEW cpenbl. Ha-
nuumne Takoro uHTepgeinca No3BoNsET Co-
3pasarb 1 rmbko ucrnonb3oBarb MOAENb
pHewHen cpeasl MK, QyHKLMOHMPYIOLYIO
1 BO3AEUCTBYIOLYIO HA OTNAXWBAEMYIO
NPOrpaMmMy Mo 3a4aHHOMY aNIrOPUTMYy.

B peaneHoii cucteme MK 06bivHO “3aHK-
MaeTca” cuuTbiBaHWeM nHGOPMaLIMW C Noa-
K/HOHEHHBIX K HEMY BHELUHWX YCTPOWCTB
(pnaryvkos), obpaboTkol ee v BbIAYEN Y-
PaBAAIOLLMX CUMHAMOB Ha UCTONHUTENBHBLIE
yCTPOoiNCTBa. [na Toro 4tobbi B NPOCTOM CU-
MyNATOPE CMOAENVMPoBaTh paboTy naryuka,
HYXXHO BPY4HYIO U3MEHSATH TEKYILIEE COCTOR-
HUEe Moaeny nNepUdEpPUNHOro YCTpoMCTsa,
K KOTOPOMY B PEANBHON CUCTEME MOOKMNO-
yeH paruvk. Ecnn, HanpuMep, npu npueme
Gaiita Yepes nocneaoBarenbHbIA nopT yc-
TAHABNVMBAETCA HEKOTOPLIN QNaxXoK, a Cam
62T NonanaeT B ONPeIENEeHHbIN PErUCTP,
TO 06a 3T AENCTBUS HYXHO MPOU3BOOUTL
B CUMYNSITOpE BPYYHYI0. B HekoTOpbIX MO~
nensix ata npobnema peleHa: CUMYN\TopPbI
WMEIOT BCTPOEHHbIE CPEACTBA ANA CO3Aa-
HUA Moaenei NoaxNioHeHHbix K MK sHew-
HVX YCTPOCTB, BKMOuan cpeactsa rpadwu-
yeckoro otobpaxeHus nagopmMaumn.

QuesnaHan 0COBEHHOCTb NPOrPaMMHbBIX
CHYMYNATOPOB B TOM, YTO 3arpyXeHHbie
B HVX MPOr PAaMMbI BLIFIONHAIOTCA B Macilta-
6e BpeMeHn, oTNMHHOM OT peantHoro. On-
HAKO HM3Kas LIEHA, BO3MOXHOCTb OTNaOKu
DAxe MpW OTCYTCTBUM MaKeTa OTnaxueae-
MOFO YCTPOWCTB2 AENAIOT MPOrpamMmHbIe
CUMYNATOPbLI BECBMA MPUBNEKATENbHLIM
cpenacreoMm otnaaku. Heobxopvmo Takxke
OTMETWUTH, HTO CYLLECTBYET Lensid Knacc
ownbBoK, KOTOPbIE MOXHO OBHapyXuTb
TONLKO € MOMOLLIIO CUMYNSITOPA.
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NNATbl CBOPA fJAHHBLIX
AN KOMNbLIOTEPA

Cneymanncrsi yenrpa AUN 3A0 “Pypues—Ulnunnes”

Bce Mbl yXe 0aBHO NPUBLIKAU K
Hanuuuio Ha pabounx MecrTax KOoM-
nbloTepos. OHWN CTAHOBATCA NPUBLIY
HbIM CPEACTBOM NPOM3BOACTBA He
TONbKo B Oyxrantepum, vu3gatenber-
Bax, HO U B nccriefosatenscknx nabo-
paropmax U Ha nponaeoactee. Kom-
nolotep obnanaer 6GONLLIOK BbIMUC-
NUTENBHOW MOLWHOCTLIO, pecypcamMmm
XpaHeuna yn npencrasneHna uHpop-
mMaumm. EQUHCTBEHHO, Yero He MoxeT
coenatb KOMMNbIOTEP — WU3MEPUTb W
ob6paboTaTe aHanorosbivi curuan. Ons
peweHna 310 npobnembl cywecTBy-
10T aHanoro—uvodpoesie npeobpaso-
satenu (ALIM). B nocnegHue roab ak-
TUBHO pPa3BuBAETCA €ue OAHO Ha-
npasneHne — nnarsl c6opa paHHLIX
(data acquisition boards wnu MNCAO)
ONA KOMNLIOTEPA, B KOTOPLIX LUMPOKO
ucnonb3ylot ALN. Kpome Toro, y
6onbwmHcTBa MNCL yxe ects BCe He-
06Xx0AMBbIE aHaNOroBble BXOAOHLIE YC-
TpoucTea. Takum o6pasom, NCAO Mo-
ryT B NOHATHOW ONA KOMNLIOTEpPA
¢opme npeobpazoBatb U BBECTU B
Hero uHpopMaunid oT NEPBUYMHLIX
npeobpa3oearenen curHanos — Oar-
YUKOB.

CywecTtsyeT pacnpocTpa-
HEHHbLIV NPOTOKON Nepe-
0aun CUrHanos 8 KOM-
noiotep — IEEE-488
(KOn). Ecnn ochHac-
TUTE KoMmnbloTep KOM
nHTEP(ENCOM, MOXHO
nepenpaenaTb OaH-
Hbi€ OT U3MEPUTENbHBbIX
npubopoB B KOMNLIOTEP.

Tenepb pons peweHus
3agav aBToOMaTn3aumm Unu u3s-
MEPEHUR HAOO0 TONBLKO OCHACTUTL
komnsiorep NCAO v Bocnons3osars-
CA COOTBETCTBYIOWNM NPOTrPaMMHbIM
obecneuerHvem, nNpu 3TOM norpe6-
HOCTb B C2MMX CTauuoHapHbixX npubo-
pax ornanaer. Hosble npubopbl co-
CTOAT N3 KOMNLIOTEPA, HANWYNE KOTO-
poro cerogHs asfasetca Heobxoou-
MbLIM YCSIOBNEM Ka4eCTBEHHbIX U BbIC-
TPbIX N3MEepeHuit, n ogHow—aeyx NCAO,
NPUYEM ynpasasiowas nporpaMmmMa
nossonsier cpOpPMUPOBaTL HA JKpaHe
AMNCIMIEA NEPEAHIOID NaHenNb Craymo-
HapHOro N3MEPUTENBLHOrNO YCTPOWMCT-
B2, KOTOPas CTAHOBUTCS €ro NaHensio
ynpaenervs. B npouecce pabortbl ee
MOXHO MHOrOKpPAaTHO pekoH Urypmu-
poBaThb 8 OTAUYUE OT peanbHon. lNonb-
30Batent aKkMBu3vpyer o6beKT rpa-
¢duyeckon naHenn € NOMOWLIO “Mbi-
wu”, Knasuatypbl Unu nNpukKiagHon
nporpammel. Takon noaxon no3sonsiet
Ha 3KpaHe KOMMNLIOTEePa 3303asaTtk Npe-
nenbl u3aMepeHnn, pexmmol paboThbl,
cosMeLLaTe usamepeHun n ob6paboTky
O3HHbIX C NPEeacTaBneHUEM pe3ynkra-
T08 B rpadunueckon popme.

KomnblotepHbie wuameputens-
Hble NPUBOPLI GYHKLWOHANLHO 3aMe-
HAIOT CTaHOApPTHbLIE W3MEepuUTenu:
BONbTMETPbL!, CaMOMUCLLI, OCUMMINO-
rpadbl, MarsmTorpadsbl, cneKTpoaHa-
nM3aTtopsl. 3T YCTPOMCTBA NO3BONA-
I0T HE TONBKO aBTOMAaTU3UPOBATL U
YCKOPUTb NpOLLECC U3MEPEHUS, HO ©
caenarb €ro NCKNIHYNTEnbHo yno6-
HbIM ANA nonb3osatens. OHu MOryT 8
60NbWNHCTBE KOHKPETHLIX CNy4yaes
3OGOEKTUBHO 3aMEHUTL CYUWIECTBYIO-
uiMi napk N3mMepuTenbHbix npubo-
poe. Hanpumep, ocumnnorpad, uud-
pPOBOW 3aNOMUHAOLWWIA  OoCLUNNNO-
rpad, cnekTpoaHanu3arop M BONbLT-
METP MOXHO Nony4uTs Ha 6ase oaHou
nnatbl. Heo6xopgMMo N3MEHATL TOSb-
KO nporpamMmHoe obecnevenne.

Takum oGpazomM, yCTpoNicTea
Ha OCHOBE KOMMbiOTEepa Npegnara-
10T HE NPOCTO NMOBTOPEHWEe CTaH-
A3aPTHLIX M3MEePMUTENbHbIX (GYHK-
Ui 06bivHLIX NpuGopos, HO o6na-
[aT rubkocTbio ANK paclUUpeHnus
ux PyHKUuH, Hanbonee NONHO M
ONTUMAanNbHO YAOBAETBOPRIOWMWNX
TpeboBaHUAM KOHKPETHOM pewae-
MOM 3a1a4K.

Ecnu cpaBHuUBaTb BO3MOXHOCTY

KOMMBIOTEPHLIX W CTALMOHAPHBIX NPW-
60poB, MOXHO BLOENINTL HECKONBLKO
OCHOBHbIX NPEUMYLLIECTB NepPBbIX:

— HacTpauBaembii nonbL30BaresNs-
Cckunin uHTepgedic, yqobHbeiii oneparo-
py, @ He pupmMe—u3roToBUTE IO,

— borareiiumne BO3MOXHOCTU 1O
nNpeacTaBieHunio nHGopMaLnu;

— BO3MOXHOCT6 aAantauuu K ycno-
BUSIM U3MEPEHUS,

— yHeT CTaTtuCTuKy NPeabAYLMX N3-
MepeHui;

— pabory B peansHOM BpeMeHu 415
ObICTPONPOTEKAOLMNX NPOLIECCOB;

— pPasmeps! 3anncy CUrHanos B pe-
ansHOM BPEMEHU rPaKTUYeCcKt He or-
PaHNYEHBI,

— pacluupsiembiii cneynann3npo-
BaHHbI aHann3;

SI3bIK MHTEPDENCa MOXHO ObICTPO
UIMEHUTL Ha HY)XHbINA,

— ObICTPBLIYT OTKNIMK HA U3MEHEeHUs
ycnosuii B npoLecce ynpasneHust unuv
U3MEPEHS.

MeTponorvuyeckue napamMmeTpbi n
PYyHKUNOHANbHBIE BO3MOXHOCTW Ta-
Kux Npnbopos onpenensaioTca 8 nep-
BYIO o4epefb napaMmerpamu n QyHk-
LUMOoHanbHbIMK Bo3MoXxHocTamu MNCLO,
ucnonb3yemblx B komneiotepe. Mo-
rPEWHOCTL KOMMBIOTEPHONO U3MEPU-
TenbHOro npubopa onpenenneTcs He
TONbKO HYWMCNOM 3HAKOB Nocne 3ans-
TOW, KOTOpOE BLIBOAUTCH HA 3KPaH
MOHUTOpa. 3a4acTylo 3TV LdpPbI MO-
ryT 6bITb NOXHBIMKU, ECNV HE NPUHATH!
MepbI METPONOMMYECKOoro xapakrepa.
OpHUM 13 pacnpocTpaHeHHbIX 3a-
6nyxaeHuvin, NnpmBoasLUMX K owmbou-
HbIM pe3ynbraraMm, ABMAAETCH KpUTe-
pyin paspsOHoOCTH aHanoro—undpo-
Boro npeobpasosatens. 3ror napa-
meTp ykasbisalot B F[OCTax kak ocHoB-
HOW, onNpegensiowuin Ka4YecTeso npe-
obpa3zosatens. Ecnu Bbl yBEPEHBI, 4TO
3a BpeMs uamepeHusn (npeobpasosa-
HWA) curHan M3amMeHseTca He 6onee
yem Ha 1/2 Mpagwero 3Haqawero
paspsiga, Torga 3ToT NapameTp — WH-
¢dopmaTmeeH. Ecnn xe curHan name-
HAEeTCHA Ha Oosiblyo BEeNUYUHY, BO3-
HWKAT AUHAMWNYECKUE UCKaxXeHus. B
3TOM cCnydyae Heo6xoauMO 3HaThb,
CKOoNbKo paspsooe 6yner y ALMN
MMEHHO ONA TAKOro peanbHoro cur-
Hana s NoNOce NCNONb3YEMbIX YACTOT.

Ewe oaoHo 3abnyxaeHue, npuBo-
AfuUee K pasoyapoBaHnio, — Henpa-
BUNbHOE NOHWMaHWe CBA3WN ANHAMMU-
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4ecKOro AMarnasoHa, pasdpelleHna M
TouHOCTWU. Hanpumep, AseHaauatu-
paspsaHein AU cnocobex chopmu-
poBaTb 4096 (2'?) pasnnyHbix 3Haue-
HMIA BRIXOOHOro xopa. Ecnn nameps-
10T BXOQHOW CMrHasn HanpsXxXeHuem
oT -5 no +5 B, ALN TeopeTyueckn Mo-
XET PA3NMLUTL ABa COCEOHUX YPOBHS,
oTnuyalowmxcs Ha 2,5 MB. Ecnu y NCA
nepeknioyaeMbii KO3IGPUUMEHT YyCU-
neHun, Hanpyumep, 8 10 pas, 1o paspe-
WAWas cnoCOBHOCTL YNyYLUMTCH ¥
cocTasut 250 MkB. Mpu 3TOM BXOOHOM
curHan namensierca ot -0,5 po +0,5 B,
XOTH B OTHOCUTESIbHBIX €O0MHMLAX 3TO
6ynyT Te xe 2'7 3HaueHnin, wm 72 nb.

MpocTbie BBLMUCAEHUA MNOKa3bi-
BaIOT, NTO C nomowwsio atoin NCA Ha-
npsxxeHne 100 mB B8 uHTepsane or -5
N0 +5 B MOXHO U3MepUTb C TOYHOC-
TH10 2,5 %, a 8 nurepBane ot -0,5 po
+0,5 B - 0,25 %. Yem 6nmxe namepa-
EMOe HarNpsHXEeHNE K MaKCUMaIbHOMY,
TEM BbllWE TOYHOCTb M3MEPEHMS, M
HaobopoT.

Tenepb, 4TO Kacaerca OGbiCTPO-
DENCTBMA WK BpeMeHn npeobpaso-
sanua. B NF'OCTax oHO onpenensnercs
KaK BpeMsi, 3arpadyeHHoe npeobpaso-
Barenem oT MomMeHTa crapta AUN go
MOABAEHUA YCTOMYMBOIO BbIXOAHOINO
unudpoBOro xopa. ITOT napamerp
HEeNb3A ABTOMATMHECKM NEPEHOCHTL
Ha NCJl. Paccmorpmum HanbBonee pac-
MPOCTPaHEHHbIM Crny4an, Koraa Ha
Bxoge ALM nmeeTcs aHanoroebiv Ka-
HanN, COCTOSLLMA U3 MYNbTHUIAEKCOopa
u aHanorosoro ycunurensa. Bpewms

R

C XapaKTepucT WKamu

ocuunnorpada u

YACTOTOM AUCKPETU3aLIM

100 Mly, 11T

Lientp ALLI

npeo6pa3oBaHMA CKNAOLIBAETCH M3
CYMMbl BPEMEHW, 3aTPa-YeHHOro Ha
MyNETUNNEKCMPOBAHNE, BPEMEHM YC-
TAHOBNEHUA YCUIMTENA C 330aHHOWN
TOYHOCTHLK) M CaMOro BpPEMEHM rpe-
ob6paszosanmst ALIN (Bpems BLIGOPKM
curHana BKAIouaeM BO Bpemsa npeob-
pazosanust ALIM). MNostoMy mMakcu-
ManbHaA 4acrora JMCKpPEeTM3aumm
wnn BpemMa nNpeobpa3oBaHuA KOH-
KPETHOMO YCTPOMCTBa HE TAK BaXHbL,
€CNM He YKa3aHO, C KakON TOHHOCTLIO
nPM 3TOM BBINONHAETCA Npeobpaso-
BaHmne

BoamoxHa u gpyras owwunbka
npuMeHeHun. MHorne nponssoamre-
U UCnonb3yloT B cocrase ceoux NCA
undpo-aHanoroesia npeobpasosa-
Tenb (LLAN). Ero MoryT npuMeHsThb B
xauecTee KanmbparTopa aHanoro—um-
¢posoro xanana (ALIK). Mo MOCTy e
xayecTee Kanubparopa MOXHO MC-
NoONbL30BATHL YCTPOMACTBO, KOTOPOE, NO
KpanHen Mepe, B TpM pasa TouHee No-
Bepsiemoro. Ha npaktuke nyuywe
umeTb KanmbpaTop B 4ECATL pa3 Tou-
Hee. MHormue He o6pawaiT BHUMAHUA
1 Ha GbicTpopencTeue Takoro LIAM.
Ecnu noeepsierca ALK ¢ nonocon oo
1 My, HE MMEeEeT HMKAKOro CMbICNa
noAaBaTb Ha BXO/ 4acToTy kanubpo-
BouHOro curyana 1 xf'u. MHorne cvH-
xpoHmanpyioT LIAM » ALN, ocoGeHHo
ecnu yCTPOMCTBa Ha OpHOK nnate. B
pesynbrare nony4aercs, 4To ALl 3a-
BepOMO paboTaer B CTaTMHECKOM pe-
»xume — LAMN chopmmpoBan noOCTORAH-
Hbid ypoBeHb, a AN ero namepser.

He Hano 3a6bisats O MyNETHUNIEKCOpE
1 06 aHanorosbix YCHUNWUTENsX, KOTO-
pbie MOryT GbiTb BKNIOHEHBE H2 BXOAE
ALIN. B peanbHbix YCNOBUSAX Ha HWUX
NOAAINT CUMHANbL, CYLWECTBEHHO OT-
SINLBIOWMNECH OT MNOCTOAHHbIX YpPOB-
HeW. A 3TO U NPUBOOMT K NOSABNEHUID
BCE TEX XE& AWHEBMMHUECKMX MCKaXe-
HUM, KOTOpPbIE B ONMCAHHOM Bbilue
3KCNEPMMEHTE HE BO3HWUKAIOT. JTO Cy-
WEeCTBEHHO 3aBbllUAET napamMeTpbl
Takon kanubpoBKW.

Opyroe BO3MOXHOE MNpUMMEHe-
Hue umerowmxcss 8 cocrase MNCL
LA — ynpasneHne BHEWHWMW YCT-
poicTeamu. Ho, kak npasmno, OHU CO-
egMHeHbt C O6UWMM CUIOBBLIM NPOBO-
[OM. M korpa coeammsiioT obume mMs-
MEPUTE/NbHLIM U CMNIOBOW NPOBOAA,
NOAYHAIOT YBEMHEHME LLIYME B N3Me-
PUTENLHOM KaHane.

M3 BCEro CKasaHHOro cnenyer,
4YTO HEBO3MOXHO NONy4uThb Npeobpa-
3oBaTens mnu npubop Ha ero Gase,
OCHOBbBIBAsICL TOMIBKO HA MAaCNOPTHbIX
naHHbIX KOoMrnekTyiowmx MCAO. Bax-
Hee Bcero noboi napamMmeTp naMepm-
TEeNbHOro YCTPOWCTBA PacCMAaTpM-
BaTb M NPUBOAMUTL C yKa3aHMeM npen-
nonaraemMon 06nacTm NPMMEHEHNS.

Merponorus cGepexer Bawm
NEeHbIN, BPEMS U NMOMOXET PELLMTDL
Bally 3anavy

*zem BAC Ha sbicTaske (Bs3p-IKCNOKOMM 2000,
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PAMO Ne 4, 2000

“PLAYSTATION”

PEMOHT BJIOKA AOANTALLUMU

C. PIOMUK, r. YepHuros, YxkpauHa

Hrpossie Bupeonpuctaskm “Sony PlayStation” nonynspusi BO
BCceM mupe. Te N3 HUX, C KOTOPLIMM HaLe BCEro rNPUxoOLgMTCH MMETb
Aeno 8 Poccun n apyrux crpamnax CHI, 06biuno wmesor 6510km aganra-
ymnm (npoaasysl HEPEAKO HA3LIBAIOT UX “umun-yumsepcan”, “umn-ge-
KxoRep” unm NpocTo “unn”). UM OCHaLWaIOT BUAEONPUCTABKY Nepes
npogaxen B CTpaHax, OTKYRAa OHM NMOCTYNaOT K HaM Ha npoAaxy. As-
TOp RE/IMTCH C YMTateNssMM cexpetamm atoro 6noka, xoropsie emy
yAaasnoce pasranarb, M ONbITOM €ro PEMOHTA.

Bnok anantauuv [1] HyxeH ans pabotsl
“Sony PlayStation” ¢ urpossivMu CD 10xkHO-
a3uaTckoro NPoOM3BOACTBA, a TAKKE C Co-
LEPXALLMMKN PYCUDULIMPOBAHHLIE BEPCUU
UrPoBbIX MNPorpaMm. MUpMbl, 32HUMAI0-
LMECA aganTauven, He Criewar paccra-
BaTbCA C “HOY-XaY", NPUHOCALLMM UM He-
Manbie goxoan. Ho tem He mexee, ecnm
6noK aganTaumn BEIXOOMT u3 CTROR (a Ta-
KUE Cy4an U3BECTHH), TO OTREMOHTUPO-
BaTb €r0 MOXHO U CBOUMI CUNamm.

PasnuualoT HeCKONBKO NOKONEHUI 3TUX
UrPoOBbLIX BUAEONPUCTABOK: “€auHUYKN”
SCPH-1>00¢ (1995 ), “Tpoitku™ SCPH-3xxx
(1996 r.), “natepkn” SCPH-5xxx (1997 r.),
“cemepkn” SCPH-7xxx (1998 r.) un, Hako-
Heuy, “Aesatkn” SCPH-9xxx (1999 r.).
Mo mepe Bo3pactaHuna HOMepa Moaenu
YNyHWAKTCH ee 3HEPreTU4ecKue, TEXHO-
noruyeckne, HafeXHOCTHbIE U AKOHOMU-
Yeckue nokasartenu npu CoXpaHeHwu
NPOrPaMMHON 1 annapaTHON COBMECTU-
MOCTH.

Ha pue. 1, a—p npuBeneHs! TUNUYHLIE
cxeMbl 6N10KOB aganTauvu pasnuyHLIxX Bu-
neonpuctasok. MosuuymoHHbe 0603Have-
HWUA MUKDOCXEM, OTCYTCTBYIOLUME HA ne-
HaTHOW nnaTte, OTMEYeHbl anocTPodOM.
Bpocaetcn B rnasa HENOBTOPAEMOCTL TO-
Hek fnoaxMoueHnn 610KOB K NpOLIECCOp-
HbIM NNatam v pasHoobpasne TUNOB MUK-
pocxem. B kavecree mmkpocxems: IC801’
WCNONL3YIOT B OCHOBHOM BOCBMUPA3PAA-
HbIE MUKPOKOHTPOMNEPL! C BHYTPEHHUM
N3y PIC12C508/P, PIC16C54A-0411/P
PUpMbI Microchip Technology,
Z86E0208PSC ¢uvpMui Zilog wnu ux 6ec-
KopnycHuie adHanorw. MNocnenoHue nocne
YCTAHOBKY HA Nary 3auThl Kannem KomM-
nayHaa. XXecTkon CeA3u MeXay TUromM Mu-
KPOKOHTPONNEpa u Moaensio “PlayStation”
He cyulecTsyeT. Hanpumep, B npucTaskax
SCPH-5502 moxHO BCTpeTuts u PIC,
v Z86, v 6eckopnycHbiE KOHTPONNEpS!.
Bnokw agantaumm ogHux Mopenen npu-
CTaBky MOryT He NoAxoAuTs K APYruM
(cpasHuTe Cxembl Ha puc. 1, a, 6, a).

Mpuctynaa k uccnenosanwio 6noka
afantauvm no MeTOOMKE, U3NOXEHHON
B8 [2], npexae scero neobxoauMo onpene-
NTh, KAKOW U3 BbiBOAOB MUWKPOCXEMBI
IC801" cnyxur BXOOOM, @ KaKOM — BBIXO-
poMm. 3apaHee 3TO HEM3BECTHO, Tak KaK
3308€TCH NPOrpamMmmon, HaXOAALWENCH BO
BHyTpeHHeM M3Y mMukpokoHTponnepa.
4106l YCTAHOBUTE UCTUHY, CrienyeT usy-
YUTL OCLIMNNOTPaMMbl BCEX CUIHANOB, NO-
ouepenHo oTNavBas BbiBOALI OT KOHTAKT-
HbIX MNowanok. Y1obe uamepeHun Gobinu
KOPPEKTHLIMU (€CNK BLIXOL, — C OTKPBLITHIM
CTOKOM), OTMasHHLIA BLIBOL, CheayeT COo-
€0MHUTE C UCTOMHUKOM MUTaHWA Yepes

peauctop 100 kOM. Ewe opvH craHaapt-
HbIl NPUEM — MPOBEPKA PEaKUMM Ha HAXa-
THe KHOMKW “RESET" urposoun npuctaeku.
Curnan, koTopsiid Ha cHPOC He pearupyer,
c 60NbLLON BEPOATHOCTLIO — BBIXOAHOW,
w HaoBopoT.

B pesynbrate 66110 BLIACHEHO, YTO YCT-
PONCTBA, CXEMbl KOTOPLIX MOKa3aHbl Ha
puc. 1, a, r, UMEIOT NO OOHOMY BXOLY TaK-
TOBOW 4aCTOTH! (3,98 wnu 4,23 MIy) u no
psa  suixopa. B 6noke no cxeme
pmc. 1, B TakTOBYI0 HacToTy 4,433 Ml 3a-
[aet Ksapuesbiv pesoHatop ZQ1. Buixoa-
Hob curHan PCLK cuHxpoHu3vpyet konep

a) MNpucras!

RGB-PAL IC501". YcTponcTteo, cxema Ko-
TOPOro npueeaeHa Ha puc. 1, A, CopepPXuT
ABa HE3ABUCUMLIX KaHaNa: Nepsuini — Co
B8X0A0M A 1 Beixogom B, BTopon - Tonbko
Cc Bbixofiom Q2. 3TOT KaHan He uMmeer
sHewHero exoaa. Ero pabory cuHxpoHu-
3MPYET BHYTPEHHUN TakToBbi RC-renepa-
Top MUKpokoHTponnepa IC801°. B ycTpoun-
cTBe no cxeme, wu3aobpaxeHHoWw Ha
puc. 1, 6, popmMuposaHme curnana Q2
TAKXE CUHXPOHW3UPOBAHO BHYTPEHHUM
RC-reneparopoM. BxogHow curnan END
NOCTYNaeT 0T MEeXaHW4YECKOr 0 NepeKoNa-
Tens, pacnonoXxexHHoro B npusoge CD-
ROM. MNop ero Bo3gencteuem 600K agan-
TauMn 3aHOBO reHepupyeT curHan Q2
KaX/ALA pas, Koraa kaperka npueona no-
CTUraeT Hasana vwHQOPMaUWOHHON [O-
POXKW NA3EPHOr 0 AUCKA.

Y1066l OonpeneniTe MOMEHTLI, KOrna
“PlayStation™ BOCNpuHUMAaET CUrHaNb
6noka agantauww, 6ygem BO Bpema 3a-
FPY3KW U UCNONHEHWA UIPOBLIX NPOrPamMM
BPEMEHHO OTKNIONATL €ro Bbixoas Q1 n Q2
OT fpoueccopHoi nnatel. Oxa3wiBaeTtcs,
B0 BpeMs urpbl 6NOK aaanTaumm He HyxXeH!
OH TpebyeTca ML HA NPOTXEHWN Nep-
BbiX 10...12 ¢ nNocne HaXaTusi Ha KHOMKY
“RESET". 3a 370 BpeMsa onepaumoHHan
cuctema “PlayStation™ psaxab nposepset
“pupMeHHOCTL” auCKa: nepebIn pas — ne-

ka SCPH-1001

IC801° PIC12C508/P

0SC1 (3,98 My, 2
KBbB. 15 IC304") 0sC1

+358 vCC
GND

MC|GPO {L—»Q1 (x BB 2 1C709")
GP1 Q2 (ke 17 IC304")

IC304 SC430918PB, IC709 082B

6) Npucrae

xa SCPH-5501

IC801' PIC12C508/P

+35B(+5 8)4—;-- vece jsmclepz2 i——oz (ksbiB 17 IC304))

GND

i

GP3 _l

END (k koHT. 13 CN702)

IC304' SC430930PB

ka SCPH-5502

1C801" Z86E0208PSC

B} MNpucrasl
a1 PCLK (kewe 6 C501)
4,433 My
D}——A—QIXOUT sMC
XN
—
A ¢ L c2 +5B=-3% vCC
T 20 GND

P02 :—3—>Q1 (kBB 7 IC705)
P01 {12 & Q2 (kBB 17 1C304Y)

T 20
L

IC304 SC430929PB, IC

501" CXA1645M, IC705" 118

r) Npwcraska SCPH-7002
ICBO1* (6ecxopnychan)

0CS3 (4,23 Mry, _ 2]
KBnB 14 1C304) 0sc

+35B<—l¢vVCC
GND

SMC| Q1 Q1 (kewib 7 IC7086)

Q2 P+Q2 (kewe 17 IC304)

1C304 SC430935PB, IC706 A3821

A) MNpwcraskm SCPH-7502, SCPH-8002
IC801° PIC12C508/P

+358 (+5 B)=—l4 VCC
GND

SMC{GPO[L—»B (keie 17 1C723)
GP1 4 Q2 (kB 42 IC732)

A(kewB 51C732)

GP3 —l

Puc. 1 IC723 A2575N

, IC732 CXD2938Q



pen fOofBNEHWEM HA 3KpaHe TeneBusopa
norotuna (CTunu3oBaHHOro 3Haka PS
B Buae “kobpui” Ha yepHoM ¢oHE), BTO-
poi1 — NEPEN Erc NCYE3HOBEHWEM U Nepe-
XOLOM Ha 3arpy3aKy WrpoBoW NPOrPaMMebi.
Ecnv 8 3TV MOMEHTH! curHan Q2 oTCyTCT-
BYET, BUAEONpuCTaska “saeucaet”, a Ha
aKpaHe TeneBu3opa MoNBNRETCA Ta Xe
HA4IMCb, YTO U Npu NofNbiTke pabotats
¢ puckoMm ot IBM PC: “Please insert
PlayStation CD-ROM". AHanoruixas npo-
BEpKa BLIMNONHAETCA MOCNE KaXAoro OT-
KpbLITUS U 32KPBITUR KPLIWKKM A0CTYyNna
k CD. Ckopee BCero, 310 C4eNnaHo Ans uc-
KIOHEHUA CUTYALMIA, KOrpa urpy 3anycka-
10T ¢ “¢dUpMeHHOro”, a NpoaoNXKaT -~
C “"HedUPMEHHOT 0" AnCKa.

MoucK NOrMHECKUX 33KOHOMEPHOCTEN
B curHanax 6nokoB aganrtaumm HavyHem
¢ kaHana A — B ycTponcTea, CxemMa KoTo-
poro npusenexa Ha puc. 1, A. C noMoLubio
NBYXNYYEBOTO ocuunnorpagda HeTpyaHO
y6enuTbCa, 4To B — HBEPTMPOBAHHAA KO-
nus curHana A, npuLeM noruyeckon 1 co-
OTBETCTBYET BHICOKOMMIEAAHCHOE COCTO-
SHWE BbIXOAA. JKBUBANEHTHAA CXeMa 3T0-
O KaHana — UHBEPTOP € OTKPLITHIM CTOKOM
(KONNEKTOPOM).

Noruseckui yposeHb curiana Q1, npe-
YCMOTPEHHOMO B YCTPOWCTBAX NO CXeMaM
puc. 1, @, B, I, yCTAHABMMBAETCH BLICOKUM
cpasy Xe focne Noaa4y HanpaXeHus nu-
TaHVs HaXaTeMm Ha kHonky “POWER™ v oc-
Taetcs TakuMm 8 Teuenue 0,1...1,2 ¢ B 3aBu-
CUMOCTUW OT BapuaHTa Nporpammbl MuK-
pokoHTponnepa IC801'. Bce octanbHoe
spems curHan Q1 uMeeT HU3KU Noruyec-
KM YPOBEHb, HE pearvpys Ha Haxartme
kHonku “RESET". Ha Beixoge Q1 wnorna
MOXHO Habnopath euwe Asa-Tpyu KOpoT-
KUX (AMTENLHOCTLIO B AECATKM MUKpOCe-
KYH/1) UMfyNbCa BLICOKOTO YPOBHS A0 UNu
OCNe OCHOBHOMO, HO OHW HE OKa3biBaIOT
BAMAHWA HA paboTy BuneonpucTasku. Yc-
TpowcTeo ¢opmupoBanus curkana Q1
MOXHO MpPEeACcTaBuTb B BUAE XAyuwero
mynsTMBMGparopa, reHepypylowero oau-
HOYHBLIA UMMNYNLC NPV NOAaYe Hanpsxe-
Hus NuTaHua. KoHeYHOo, B peanbHbiX yCT-
pOWCTBaX HUKAKOro MynsTusuGparopa
HeT. Curnan Q1 popMupylOT NpPorpamm-
HO, OTCHYUTLIB2A HeobxoanMoe 4MCNo M-
NyNLCOB TaKTOBOW 4acToTsl. Bo MHOMMX
cnyuanx “PlayStation” HopmansHo pabo-
Taet n 6e3 IToro curHana.

Haubonee 3anyraHHaa KapTuHa Ha-
6niopaeTca ana curdana Q2. Ero reqepu-
pylot Bee 6e3 ucknouenus 6noku aganta-
Luun. O4eBUAHO, UMEHHO OH COAEPXUT
KOL, pa3peLLaloLLyii 3arpy3Ky NporpaMmb
C aucka. 3agaya, KoTopylo NpeacTovT pe-
WNTh, 3aKIONAETCH B BHIAICHEHWUM 32KOHa
uepenosaHust HU3KOTO (NOFMHECKUiA 0)
W BLICOKOro (norudeckas 1) ypoBHew.
O6bHBM ocumnnnorpad 34ecCh He NMoMOoLY-
HUWK, T2K KaK ero passeprKy npaktuyecku
HEBO3MOXHO CUHXPOHU3MPOBaTh C CUMHA-
NOM, COCTOALMM 13 BONBLLONC HUCN2 UM-
MyNbCOB NEPEMEHHOW ANMTENEHOCTY. Op-
HAKO NO OCLIMNNOTPaMMeE MOXHO CYOuTb,
YTO ANMTENEHOCTb UMAYNBLCOB KakK BbICO-
KOro, TaK W HU3KOro ypOoBHS! BO BCEX MOAE-
nsx “PlayStation” 6nu3ka k 4 MC Wnu KpaTt-
Ha 3TOMy 3Hauenmio. Gonee noapobHen
aHaNW3 BO3MOXEH C NOMOLLLIO 3anoMuHa-
owero ocumnnorpaga ¢ 6onbwmm obve-
MoM  namatm  (C9-27, C9-28 wnm
HP54645D ¢dupmui Hewlett Packard).
Ho psposbiM paguoniofutensM Takue

npubopbi, KaK U CNOXHbLIE NOrUYEecKne
aHaNM3aToPbl ANMHHBIX UMIMYNbCHBIX MO~
cNeaoBarensHOCTEN, K COXaneHuio, Heao-
CTYFHBI

“BekpuiTb” M3Y MuKpoKoHTponnepa
AN aHanM3a ero NporpamMbl NPakTUHec-
K1 HeBo3MOoxHO. Kak PIC, Tak u Z86 umelot
BCTPOEHHYIO CUCTEMY 3aLUMThHI MPOrPaMM-
HOro Kkopa. PaccuuTbiBath Ha TO, YTO U3ro-

ToBUTENL 3a6LiN 3aNPorpaMMuposaTs Gut
3aWUTHI — HAMBHO. Hepeako y MUKDOCXEM,
ycTaHoBneHHbiX 8 Bnokv agantauww, sce
“auwHue” BuiBoAbl oBpe3aHbl, a8 Haanucu
¢ wx kopnycos cTepTsl. [ns 6eckopnycHo-
O MUKPOKOHTPONNEpa 3a0aqa eLe cnox-
Hee, NOCKONLKY NOA KOMMayHAHOW 3an1B-
KOW. KDOME HEro Camoro, MOXET Haxo-
OUTLCA 1 AONONHUTENBHBLIN Y3EN HA XEeCT-
KOW NOruKe.

K cuacTblo, ycnewHo cpabartuisaer Me-
TOLA NOLWArcsoro aHanuaa reHepupyemon
UMMYNbCHONM focnefosarensHocTn. Muk-
pokoHTponnepsl PIC u Z86 no cTpykType —
cTatuyeckue. 3To 03HAYAET. YTO WX TAKTO-
BYIO 4ACTOTY MOXHO MOHWXaTh A0 Noboro
NPUEMNEMOTO 3HaYEHUA, BNNOTL A0 NoAa-
YW TAKTOBbLIX UMIYNLCOB BPYYHYIO C NMOMO-
W0 kHOMKK. MoAcunTas YMCNo TaKNx M-
NyNbCOB MEXAY W3MEHEHUAMU Noryec-
KOO YpOBHS! BEIXOAHbLIX CUrHANOB MUKPO-
KOHTpONNepa, MOXHO nony4uts abconioT-
HO TOMHYIO KapTuHy. 3Has AeWCTBUTENb-
HYIO TaKTOBYIO 4aCTOTY MMKDOKOHTpONne-
pa F, HETPYAHO NepesecTy YNCNO UMITyNb-
coe N B gnuTenbHoCTe COOTBETCTBYIOWENO
wnTepeana no gopmyne t [Mc]=N/F [klu].

3710T cnocob He roguTca, ecnu Muk-
pokoHTponnep paboTaer OT BHYTPEHHENo
taktosoro RC-renepartopa, kak B ycTpon-
CTBax N0 CXeMam, NOKa3aHHLIM Ha puc. 1,
6, n. OnHako, y4auThiBan COBMECTUMOCTb
pa3Huix Moaenen “PlayStation”, ecTb Ha-
AeXaa, 4TO pe3ynbTaThl aHanu3a Apyrux
BApUaHTOB YAACTCA PacnpocTpaHuTb
W Ha 3Tu.

‘Mnatutb” 32 NPOCTOTY METOAA MNPUXO-
[MTCA yBENMYEHHBIM BPEMEHEM Ha NpoBe-
neHue usmepeHuii. Hanpumep, 41066
npoaHanuauposatb nepesie 10 ¢ pabotyl
MUKPOKOHTpONNEpPa No Cxeme, NokasaH-
HoW Ha puc. 1, B, noTpebyetcs noaats 6o-
nee 44 MNH TaKTOBbIX UMMyNbLCOB. ECimn
ienatb 3T0 BPYYHYIO C 4aCTOTOW 1..2 Iy,
NpoLEcC 3aUMET OKOMO roaa. YcKkoputb

€ero MOXHO, Mopy4us pyTuHHylo paboty
xomnbloTepy. Nopaoiiaer noGoin — ot PA-
ANO-86PK 1 ZX-SPECTRUM fio IBM PC.
Heobx0AMMO TONBKO, HTOObI B HEM VME-
NUCb 82 OAHOPA3PSAHBIX NOPTa (BXOAHON
w BeixonHown) ¢ TTJ1-ypoBHAMM CUTHANOB.
Ha puc. 2 nokas3aHo, Kak coeAvHUTbL
mukpokonTponnep PIC ¢ noptamu BBO-
[0a/BbiBOAA, NPEAHA3HAYEHHBIMU ANA KAC-
cetHoro MarsutodoHa, UMEIWNMCS

IC801° PIC12C508/P

2osc1(sM 5
: GP112—
vCe
GND
l L
DD252 DD68
KP1533TM2 | +58 KP1533UP22
DD69.3
T K56171H1 RG
12, 17| g
3
ll “ZX-SPECTRUM
Puc. 2

8 ninbom SPECTRUM-COBMECTUIMOM KOM-
noloTepe. XoTs 8 BUAEONPUCTABKAX TAKWe
MUKPOKOHTPONNEPHI MUTAIOT, KaK Npasuno,
HanpsixeHuem 3,5 B, oHu ycnewHo pabo-
TAI0T U NpW HanpaxeHun 5 B, Tak 4To B 10-
MONHUTENBHOM WCTOYHWKE NUTAHWA HeT
HeobxopumocTu. INokazaHHbie To4Kv NOoA-
KNIOYEHUS! OTHOCATCA K KOMNLIOTEPY, ONn-
canHoMmy 8 [3]. B apyrux cnyuanx HyXHO
HaWUTV BXOA LVPPOBON MUKPOCXEMBI, CO-
EAWMHEHHBI Yepe3 Pa3aenvurenbHbIN KOH-
JIEHCATOP C KOHTAaKTOM PO3ETKW ANs noa-
KIIOHEHVA MArHUTOGOHa M aHaNOTUNHBIA
BbIXOA. _
MNporpaMmMa aHanuaa HanvcaHa Ha BEV-
CWKe v npuseaenqa s Tabn. 1. Oxa dopmu-
pyeT TaKTosbie uMnynbChi B paspane D3
nopra OFEH v npoeepAeT COCTOAHWE pas-
pana D6 Toro xe nopra (310 CTaHAapTHLIEe
ana ZX-SPECTRUM appec v pa3psas nop-
Ta marnutodona). [ns yckopeHun paboth
KPUTUHHBIE MO BPEMEHU UCTONHEHURA NOA-
NPOrPaMMbi HAMUCaHB! HA A3bike accemb-
nepa mukpornpoueccopa Z80. Kx koA 3a-
nucaHs! B oneparopax DATA u 3arpyxaloTca

Tabnuua 1

10 REM *ZX-SPECTRUM, AHayms Gjioxa amanTaipii PlayStation¥

20 CLS : CLEAR 29999

30 POR a=30000 TO 30059: READ b: POKE a,b: NEXT a

40 INPUT
50 IRPUT
60 PRINT
70 PRINT
80 PRINT
90 LET 2
100
110
120 RANDOMIZE USR 30011
130
140
150

" soH."” . PRINT :

"BpeguMTe TAKTOBY® YacToTY,
"Bperure Bpemsa obsopa, c',t
" OmMpOaeMoe BpeMsi aHa/mmsa: "}
PRINT TAB 4:" (0) ,mc”
“(1) ,mc"; TAB 18." (0) ,mc"; TAB 25;:" (1) ,mc” : PRINT
30064: FOR dml TO t*120

IF INT ((d+3)/4)>(4+2)/4 THEN LET s=d: PRINT TAB 0.d4;":";
IF INT (d/2+.5)>d/2 THER RANDOMIZE USR 30000: GO TO 130

LET n=( PEEK z)*65536 + ( PEEK (2+l))*256 + PEEK
PRINT TAB (5+7*(d-s)): INT (100*(n+1)/£+.5)/100;
IF n < 16777215 THEN GO TO 170

xru” £

INT (t*£/2100):
TAB 11:

(2+2)

160 BEEP 1,1: PRINT TAB O:"HeT MIMeHeHMit curHana'”: STOP

170 NEXT A

160 DATA 33,77,117,175,119,46,89,203,158,24,10,33,77,117,62,7
150 DATA 119,46,89,203,222,243,46,112,17,0,0,74,62,0,211,254
200 DATA 203,223,211,254,0,219,254,203,119,32,10,19,122,179
210 DATA 32,236,12,32,233,13,27,113,35,114,35,115,251,201
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MUKPONPOLUECCOPHAA TEXHUKA

E-mall: chip@paguo.ru
Tan. 207-89-00

PAONO Ne 4, 2000

IepeMeHHan wacTsL koga

20T T=4 Mc
1
KM
o]
1
K2
0
Kn3;
Puc. 3 1 2 3 456 7 8 910111213141516 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 38 37 38 39 40 41 42

Tabnuua 2
OxMfaemMoe BpeMs aHamMsa: 19 MMM

(0) ,mc (1) ,mc (0) ,mc (1) .mc

1: .03 640.92 80.84 4.05
5: 8.08 8.09 4.04 4.04
9: 4.04 4.03 8.09 4.05
13: 8.08 16.18 4.03 4.04
17: ®8.08 4.06 4.03 4.04
21: 4.04 12.13 4.04 4.03
25: 8.09 4.05 4.03 8.09
29: 4.04 8.08 4.04 4.04
33: 80.85 4.06 8.07 8.09
37: 4.04 4.04 4.04 4.04
41: 8.08 4.05 8.08 16.18
45: 4.04 4.03 8.09 4.05
49: 4.03 4.04 4.04 12.13
53: 4.04 4.03 8.09 4.05
57: 4.03 20.21 4.04 4.03
61: 80.86 4.05 8.08 8.09
65: 4.04 4.04 4.04 4.03
69: 8.09 4.05 8.08 16.18
73: 4.03 4.04 8.08 4.06
77: 4.03 4.04 4.04 12.13
81: 4.04 4.03 8.09 4.05
85: 4.03 4.05 4.03 12.14
89: 4.03 4.04 80.84 4_05
93: 8.08 8.09 4.04 4.04
97: 4.04 4.03 8.09 4.05

B ONEPATUBHYIO MaMATL KOMNBIOTePa, Hauu-
Han ¢ asenkm 30000 (cTpoxa 30). Obpatue-
HUe K accembnepHbiM NoanporpaMmamM —
C nomMoLbo oneparopos RANDOMIZE USR
BCcTpokax 110 n 120

Mocne 3anycka nporpammel Heobxonu-
MO BBECTU 3HA4YEHWE TAKTOBOM 4acCTOThi

B KMNOrepuax v JUMTeNLHOCTL aHannan-
pPyeMoro uHtepsana paborTbl MUKPOKOHT-
ponnepa (06bmHo 10...15 ¢). MNpouenypa
aHanuza 3aumer 18...25 muH. Hacrora re-
HEPUPYEMBIX TAKTOBbBIX UMNYNLCOB — OKO-
no 40 kly, a echv ZX-SPECTRUM typtu-
poeaH — okono 60 kl'u. Mpwu nepexone ana-
NV3UPYeMOoro CurHana Ha APyron yposeHb
menneTcs user 6opalopa akpaHa. Husko-
My YPOBHIO COOTBETCTBYET YEpPHbIA UBET,
BbLICOKOMY — 6enbit. OgHOBPEMEHHO NPo-
rpaMMa BbIBOOUT HA 3KpPaH U3MEPEHHYIO
NPOAOMKUTENEHOCTE UHTEpBana Bpeme-
HW, B TEYEHNE KOTOPOr0 YPOBEHL CurHana
OCTaBA/ICA HEU3MEHHBIM.

AaHHble Ha 3kpaHe pacnonaralTcs
B 4eTLIpe CTonbLa, NPUHEM YMCNAa B HEYeT-
HbiX CTON6UAX COOTBETCTBYIOT WHTEpPBA-
NaM HU3KOro, a B YETHBIX — BLICOKOr0
yposHa. lns ynobcTea aHanma3a OHW OK-
pyrneHsl A0 COTLIX A0NEN MWIIMCEKYHAR
(crpoka 140). Ecnv Bce onepatopbl PRINT
3amenmTb Ha LPRINT, pesynbrars Haneva-
TaeT npuHTep. MNpu OTCYTCTBUM U3MEHEe-
HWW aHANU3WPYEMOro CUrHANA B TEYEeHue
npUMepHO 8 MuH Nporpamma nopaer 3sy-
KOBOW CUrHasn, BLIBOAMT Ha 3KpaH npeay-
npexaaiotlee coobuleHue n npexpawaer
pabory (crpoxa 160).

B 1abn. 2 npuBeneHsl pesynstars! na-
MEpPEHUs J/IMTENLHOCTU nepsbiX 100 uH-
TepsanoB curHana Q2 6noka agantauvm
suaeonpucraskm SCPH-5502 npm takto-
Bow yacrore 4,433 Mlu. MNepebim cneayer
KOPOTKUIA MMIYNbC HUAKOMO YPOBHA, CBA-
3aHHBIW, OYEBUAHO, C WHULMANU3AUMEN
MUKpPOKOHTpOMnepa. Cneayiowmii 38 HUM
JUMHHBIA UMNYNbC BLICOKOrO YPOBHA COB-
NafaeT C CMrHANOM HAYAIbHOW YCTAHOBKW
“PlayStation™ nocne exaloueHmna NUTaHKA

— e

B HexOTOpBIX U3 NPOBEPEHHLIX GMNOKOB
agantauum 3Toro nMmnynsca Boobwe Her
nm ero ypoeeHs Hu3kun. flanee yuknnye-
CKM MNOBTOPAIOTCA TPV KOLOBLIB NOCIeao-
BaTensHOCTM umnynscos (KM), pazgeneH-
HBIE Nay3amm — MHTEPBanNamMmn HU3KOro 510~
FMYECKOro YPOBHS MPOAOIHKUTENILHOCTHIO
oxono 80 mc. HeTpyaHo 3aMeTuTs, 4To BCe
UHTEpBaNb! npu6nm3m'eano KPaTHb
4 Mc, 4TO NOQTBEPXAAET PE3yNLTaThl U3-
MepEeHWH, COENaHHbIX C NOMOLLULIO OCUMN-
norpadga. Mpuxae 3a eavHuLy n 06o3Ha-
yuB T 3HaueHUE 4 MC, NONYy4YuM BpPemeH-
HYIO guarpamMmy curHana Q2, noxasaHHylo
Ha pMc. 3.

Nepebie 36 Takto Bcex Tpex KM vaen-
TWMHBI, Pa3IMNAIDTCA NUWL TakTel 37-41,
a B TakTe 42, npeallecTeylowem nayse
mMexay K, scerpa noruueckan 1. Pabouasn
rvunoreza — kaxnan u3 KM coyxur “kno-
4OM" K onpeaeneHHon Mopenu
“PlayStation”, a uccneayembiii 6nok reHe-
pUpYyeT cpa3y Tpu “kaoya”. Teopetuiecku
moxet 6biTb 32 KM, paznuualowmxcs no-
rUHECKUMM YPOBHAMM B NATM TakTax,
¢ 37-ro no 41-w. llanee, roeops o KM, Mol
6ynem nNpMBOOUTL TONBLKO NEPEMEHHYIO
4aCTb KOAA, HAXOAALLYIOCS B 3TUX TaKTax.

NUTEPATYPA

t. Promux C. “Sony PlayStation”™ wunun
0COBEHHOCTU  CXEMOTEXHUKM  32-OGUTHBIX
Buaeonpucrasok. — Paano, 1999, Ne4—7

2. Promux C. Yo BHyTpM "Sega Mega Key™?
— Papyio, 1999, Ne 2, c. 23—25.

3. Byn M. "SPECTRUM ™ -coBMecTuMbii
KoMNbIOTED. — Paguo, 1995, Ne 7, ¢. 27.

(Oxomvanwe cneqyer)

YBAXAEMbDIE YHUTATENA!

OdopMrTL NOANKMCKY Ha XypHan "Paano™, Ha
YUHAN C MOBOTO MECHILLA. Bbi CMOXETE B MECTHOM
MONTOBOM OTAENEHUM, 8 HeROCTAOWME HOMepa

KYTUTb UM 33Ka3aTh NO NOYTe B penaKuyn.
Ceityac B HANMMUN UMEIOTCR CREAYIOLLME XyPHE-
bl (koHTaKTHEA Tenedon (095) 207-77-28).

Crommocts CTOMMOCTb OQHOrO HOMEepa C NePeChINKON
Toa Homep OAHOIO
BuifyCka | Xyprana ;:;‘:f:": no Poccum no CHr
1994 1-7 1 py6 21 py6. 30 kon 71 py6. 60 kon
(xomnIiexT) (kOoMnnexT) (komnnexT)
1995 7,8,10-12 4 pyS 8 py6. 60 kon 14 py6. 80 kon
1996 24,79 6 pyd 11 py6 26 py6. 60 kon
1997 4-6 10 py6 15 py6. 30 kon 30 pyb. 60 kon
1998 7-10 11 py6 16 py6. 30 kon 31 py6. 60 kon
2000 3.4 16 py6. 21 py6. 30 kon 36 pyb. 60 kon

Buwi moxeTe Taoxe npuobpecrn:

“TiyUINE KOHCTPYKLUMM NOCRegHUX ner” —
1 py6.50 xon., ¢ nepecwinkoit no Poccun —
7 py6.. ana ctpan CHI — 22 py6. 10 kon.

“MNputumaem TB HENOCPEACTBEHHO M3 KOC-
moca” — 44 py6. 30 kon. ¢ nepecuinkoi no Poc-
cnn 1 54 py6. ¢ nepecbinkoit 8 crpanul CHIL

JeHvrin 33 uHTepecyowme Bac xypHanw
WU KHUI'M HYXHOQ OTNPaBWUTb NOMTOBLIM Nepeso-
AOM Ha pacyeTHbid cueT (nonyuatens 3A0
"Xypuan “Paguo”, UHH 7708023424, p/cuy
40702810438090103159 8 MEBE AK CE PO
r. Mocksa, Mewanckoe OCB N 7811, kopp. cuer
30101810600000000342, BUK 044525342,
no~Toswii uHaexc 6amnxka 101000). Ha obGparHoi
CTOpOHE AOMTOBOMO BNaHka HanwuMTe, 33 4To
Bbl NepesoauTe gexbri. MNocne Toro Kak geHbru
NOCTYNAT HA HAW PACHETHLIA CYeT (@ Ha 3TO UHO-
raa yxoauT mecau u Gonee), Mul OTNPaBMM Bam
xypHano. lNepen 1em xax nNepesoamTs NeHbIK,
npoaepsTe HanU4UMe uHTepecyweroc Bac xyp-
Hana no vHPOPMAUMU B NOC/IEOHEM HOMEPEe
WM HA HALLEM C3ATe WWW. 03guUo.rL.

HAJNNTOXEHHbBIM NNATEXOM PEAAKUWUA U3JAHUA HE BbiCbINAET!



YNPABJIEHUE HATPY3KAMMU
C NOMOLWblO AOH

. HUKULLIVIH, r. Kanyra

TenedoHbl C aBTOMATHYECKHUM OnpeaennTenem Homepa (AOHbi) Ha
ocHose npoyeccopa Z80 ucronsL3yoTcH BCe pexe. Y HeXxoTOpbIX OHH
BoBCe nexar 6e3 gena, XxoTa annapar srnonue paborocrnocobex. Bep-
HYTb €My BTOPYIO XM3Hb MOXHO, NpeBparus TenedoH B NporpamMmmu-
PYeMbibi TaliMep, ynpaBsiowmun Harpy3KamMm.

Cpeay MHOXeCTBa (yHKUMM Tenedo-
HOB C aBTOMATWHECKUM OMpefeneHnem
Homepa (AOH) HeT, K coXaneHuio, BO3MOX-
HOCTW YNpaBieHus! BHELWHUMK Harpyska-
mMu. B 3tux annapartax oTCyTCTBYeT Kak
cneuvancHbin NOPT BLIBOAA, Tak WU NPo-
rpammHan nopaepxka Takoro nopra. Oco-
6eHHO ATOT HEeAOCTATOK MPOABNAETCA Ha
boHE LWMPOKMX BOSMOXHOCTEN, 3ASIOKEH-
HbIX B nocneoHux mogmndukaumax npo-
rpammbl (Bepcum “Pycs” ¢ Homepom 17
W BbilLE).

MpennaraeMoe yCTpONCTBO NPOrpamm-
HOro ynpasnenus (YNY) — oguH w3 Bapu-

Mpuctaska NOCTPOEHA HA WVPOKO 00-
CTYMHbIX 3/1EMEHTAX, HE COAEPXUT HACTPO-
E€YHbIX Y3M0B, COBMECTUMA C BEPCUAMM
“Pyct” HaumHan ¢ 17 v Boiwe. Hegocrarok
cUCTEMBl — 3HauuTenbHoe norpebnexuwe
TOKa, Tak Kak 8 ee cocrase umetorca TTJ1
Mukpocxembl. Kpome Toro, He rapaHTupy-
€TCs ynpaBneHMe Harpyskamw BO Bpems
pasroeopa, Tak Kak npu noaHsTou Tpybke
MoryT He cpaboTars OyannbHUKY (BO3MOX-
HOCTbL PaboThi B TAKOM PEXMME MOXET 3a-
BUCETb OT BepCum nporpammel AOHa
1 O0/mKHA ObiTb NPOBEPEHa 3KCNEPUMEH-
TaNbHO).

vHOuKkaTopa, &ukcupyer noseneHwe
B 3TOM pa3paae cumeona “E”. MNpw atoM Ha
ee BbiBoge 10 BO3HMKAET HU3KUI YPOBEHb,
paspewaowmii paboty newwudparopos
DD2, DD3. Mocneanue npeaHasHaveHbl
AR paciiM@poBKU CEMUINEMEHTHOIO KO-
na undpbl, NOSBMBLLIEWCA BCE 38 CWMBO-
nom “E”. Pabota aeumopartopa DD2 po-
MONHUTENLHO CTPOBUPYETCA CUrHANOM
RES, 470 CHMXAET BEPORTHOCTbL JIOXHOIO
cpabatuiBaHua BO BpeMf NepexopHbIX
npoueccos npu BKNIOYEHUW W BLIKJIIOYEHUWN
nUTAHWUA.

Mukpocxembl DD4 w DDS obpasyior
wudparop. Boixoaw wudparopa ynpas-
NRIOT NEPEKNIDHEHNEM KAHATN0B BbIXOAHO-
ro peructpa DDB, Hecywiero uigopmaumio
O TEKYLWEM COCTOAHUWN HArpy30K (BKJIIOHE-
Hbl UnK BLIKNOYEHBLY). B cucteme npeayc-
MOTPEHO COXPAHEHWE 3TUX AAHHbIX NPU
nepebosax anekTpocHabxeHua. C aTom ue-
NbIO NPW OTKNIOHEHUWN NMUTAHWUA BbIXOObI
DD6 nepeBofaTCA B BLICOKOMMNEQAHCHOE
COCTOAHME HU3KMM YPOBHEM Ha BbiBoae 5
acaMa MUKPOCXEMa NonyyaeT NoANvuTKy OT
koHaeHcatopa C3. 310 no3sonseT coxpa-
HATL MHGOPMALIMIO B TEYEHNE HECKONBKUX
4acos.
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aHTOB pelweHun 3agaqw. Mo cyuwecTsy,
B annapar BBOAMTCH AONOAHUTENbHLIN
nopT, $OPMUPYIOLLIMIA LU(DPOBLIE CUrHANDbI
ANA YNPaBMeHWA YETLIPbMA HE3aBUCUMBI-
MU Harpyskamum.

PaboTa yCTpOMNCTBA OCHOBaHA HA TOM,
yTo Npw cpabaTweaHun kakoro-nubo 6y-
AVNBHUKA HA MHOMKATOP B KPalHeM NeBOoM
paspsage sbiBopuTCs cuMeon “E”, a B cre-
AyOWeM paspane — HOMEp BKIDYvBLUE-
roca 6yaounbHuka. UMeHHo 3Ty uHdopma-
Um0 puKcupyeT NpucTaska v Nocne pac-
WnpPOBKKU BbIAAET KOMaHOY Ha BKAlo4Ye-
HWE UNU BBLIKJIIDYEHWE ONPENENEHHOMO Ka-
Hana. Bcero rakux komMang ecaTb.

Hcnons3osaHne YMNY moxet O6uiTh pa3s
HOOBpasHLIM. 3TO yNpasneHue 6bITOBLIMY
anekTponpubopamMu, OCBELEHWEM, YCT-
poncTBaMu A akeapuyMa u aop. Mpo-
rpaMMupoBaHue no AHSM Hegenu naer
BO3MOXHOCTL paboThl CUCTEMLI Npu ANv-
TenbHOM OTCYTCTBUM MIOOEW, Hanpumep
BO Bpems oTnycka. MHTepecHo npymeHe-
Hue YIY 8 “OxpaHHbIX™ uensix — A8 uMu-
Taumu NPUCYTCTBUA NIOAEN B NMOMELLEHUW
(BKNIOYEHME W BLIKNIOYEHWE OCBELWEHUS,
Tenesmn3opa v Ap.)

Cxema npucTaeku u3obpaxena Ha pm-
cyHke. Mukpocxema DD1, ynpaenaeman
CUrHaANOM BKJIIOYEHUA NEPBOro paspaaa

B vabnuue npueeieHO COOTBETCTBUE
KOoMaHg, HoMepam 6yAnNbHUKOB

Kanan 1 2 3 4 | Beo xananst
Bruwounrs | E1 | E3 | E5 | E7 E9
Buowounts| E2 | E4 | E6 | EB EO

Tpurrep DD7.1 u TpansucTop VT1 06-
pasyioT y3en c6poca pexuma GyannbHuKa.
VT1 oOTKpbiBAeTCs, UMUTUPYA Haxarne
KHOMKKn “#” Ha knapuarype AOHa B pe-
3ynbrate 3Toro TenedoH U3 pexuma cpa-
6aruieaHun OyaunbHUKa nepexoouT B CO-
CTOAIHWE HAcOoB.
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SJNIEKTPOHUKA B BbITY

radio@paguo.ru

Ten. 208-83-05

E-mail

PAOKO N2 4, 2000

Tym6nep SA1 6nokupyet paboTty cucte-
Mbi B LeNoM. HL1 — nHamkatop BIKJIKOYEHHO-
ro COCTORHUA.

JAna noaxnioHeHA yCTpoicTaa Heobxo-
LMo HaiTu Ha nnate AOHa perucTp, yn-
PaBNAKLLWA 3nEMEHTaMWU nHaMKaTopa (Tvn
Mukpocxembl — KS55UP22, KS55UP23 unn
3apybexHble aHBnorn — 74LS373, 741.S374
u ap.). Curdans A—G 6epyT c cooTBETCTBY-
10LLMX BbIXOA08 pervcTpa. B HexoTopbix an-
naparax 3NeMeHTb UHAMKATOPA NOAKIIIoYe-
Hbl K MUKpOCxeme 6e3 orpaHvuMTEeNbHbIX
pe3ncTopos. Jina npasnnbHoW paboTu YIY
3TV pPe3nCTopbl HEOBX0OMMO YCTaHOBUTS,
Yx conpoTuBneHve fOmkHO 6biTk oT 100 po
200 OM. Curvans! T1 1 T2 cHAMAIOT € COOoT-
BETCTBYIOLWMX KATONOB MHAWKATopa (nep-
BBIA U BTOPOW pa3paay cnesa). NposoaHUK
RES nopxnioHaloT k BuiBogy 26 npoueccopa
Z80. Ecrm npoueccop AOHa wcnonbayet
curHan c6poca ¢ aKTMBHBLIM BbICOKMM YDOB-
Hem, B yacTHocTu B0c31, 1o Ha BwiBOR 6
DD2 310T curHan Haao noaasars Hepes UH-
BepTOp.

JAns ynpaBneHva Har py3kamv MOXHO UC-
nonb30BaTth pa3Hblie cnocobbl. Hanbonee
NPOCTO 3TO MOXHO peanv3osaTb C NOMO-
Wpio ONTPOHOB NMBO 3NEKTPOMArHUTHBLIX
pene. lanbeaHvyecKan passaska uenei AO-
Ha c snexTpoceTsio 0bazarentHa! Boamox-
Ha nepepaya komawg no GecnposoaHOMY
KaHasy ceA3uv (MHPPaKpacHOMY YN paavo-
KaHany) C UCNonbL30BaHWEM COOTBETCTBYIO-
LLUX NPUEMHbBIX Y NEPENAIOLLMX YCTPOWUCTE.

B ycTtpoucTBe npyMeHeHbl pe3vucTopbl
MIT, xonpeHcatopbl KM, K50-35 nnn vim-
nopTHbie aHanoru (C3 pomkeH 6uiTb ¢ Ma-
NbIM TOKOM yTeuxu). Ovioas — nobble Ma-
NOMOLLHbIE KpeMHueBsie, TpanaucTop VT1
— u3 cepuii KT315, KT342, KT3102 ¢ mo-
6biM BykBEHHBIM MHAEKCOM. MuKpoCxembl
DD1—DD5 MOXHO 3aMEHUTL aHanoraMm n3
cepyn KP1533, 3TO HECKONLKO CHU3UT
3Hepronotpebnenve.

YCTPOWCTBO CMOHTUPOBAHO Ha OTpe3ke
M3KETHOW NNATh U pa3MeLLeHo BHYTPY KOp-
nyca AOHa. Paamepbl ¥ HopMa Nnathl 3aeu-
CHT OT pa3mepos Kopnyca. Nutaxue nocty-
naet oT UcTouHuka +5 B Tenedona.

Hanaxwsanue YIY 3aknouaetcs B npo-
Bepke coxpaHeHva nHgpopMauuv npu or-
KNo4eHUH NuTaHua. Ona 3Toro Hapo ycra-
HOBUTH HA BLIXOAAX BCEX KAHANIOB BLICOKMIA
ypOBEHb, BuNOnHUE KomaHay E9 (koHTpo-
NMpoBaTh COCTOAHWE KAHANOB MOXHO,
NOAKMONME K BbIXOAAM CBETOAVOAL!). 3a-
TEM cnepyer MHOroKpaTHO BLIKNKYATbL
¥ BHOBb BroyaTe nutanne AOHa, cneps
32 cocToaHvemM uHaukatopos. Mpu kax-
[OM BKIOHEHUW OHO [OMKHO OCTaBaTLCA
Hevn3meHHbiM, MNocne 3Toro Hano NoBTO-
pUTL UCNbITaHWe, BBeAA NpeasapyUTenbHO
xomaHay EQ (Bce xanans oTkmoueHb). Ec-
nm cbon Bce xe oTMevalTcs, cnepyer
NPOBEPUTL NPaBUNLHOCTL HOPMUPOBaHUA
curHana RES Ha sbiBoge 6 MUKpOCXeMbl
DD2. Moxro nonpo6ogatek 3aWwyHTUPO-
BaTb Kaxapi 13 peauctopos R10—R17
xonaexcatopom 0,1...1 Mx®.

MporpammmrpoBaHve CUCTEMbI CBOANUTCA
K yCTaHOBKE COOTBETCTBYIOLWX ByamnbHA-
k0B AOHa Ha HyXXHOE BPEMA C YHETOM HeM
Heagenun, Npyu 3Tom TymbBnep SA1 pomkeH
6biTb B Nonoxexduy “Boin.”. K npumepy,
A BKI0YEeHVA BTOPOro kaHana 8 20 yacos
Heobxogumo 3TO Bpema BBeCTU B 3-i By-
ouyinbHYK. Npy 3ToM Cam GyoMNbHUK [OSKEH

(Oxouvarme cm. Ha c. 44)

NPOAYKTOBbIN O3UMETP

0. BUHOIrPAQOB, r. Mocksa

OG6biyHbIe OGbITOBbIE [O3UMETPBI HALAEXHO PETUCTPMPYIOT Panna-
LUMOHHBINA (POH M MOMHIUPYIOL[ee U3NyYeHune MaKpoobbeKkToB (Ha-
npumep, crex). OAHAKO OHM He FOQATCA 415 NPOBEPKHN NPOAYKTOB
AMTaHUS, KOTOPas OCTAETCH aKkTyansHOW B PSAE PerunoHOB CTpa-
Hbi. NMpegnaraemas BHUMaHNIO YUTATeNEH KOHCTPYKUNA [OZUMET-
pa no3BonseT B KaKOH-TO Mepe pelunTs 3Ty npobnemy. Cnegyer
o6paruTs ocoboe sBHMManme Ha kanubposky npubopa. Bea gocro-
BepHOH kannbposky Takou NPmBOP MOXET PaccMaTPMBaTbLCa KaK
MHAOAMKaATOP, NOKa3aHms KOToporo 6yAayT OCHOBOM AR AansHeu-
wnx erCcTBMi: He NOKYNaTs TOBap, PUCKHYThL KYNNUThb, NPOBEPUTSL

Ha C3C.

HenasHo aBTOpy crarey [0BenoCh
noceTuTe oTgen pannauMOHHON rurune-
Hbi OQHOM 13 panoHHbIX C3C r. Mocksbl,
rae COCTOSsiNICS NpUMEPHO TakoW pasro-
BOp:

— Mory nn 5 npoBepmTL Ha paamnaum-
OHHOE 3arpsa3HeHne BaHky pacTBOPUMO-
ro kogpe?

— A novemy Bbi perumnmy, 4WTO OH 3a-
rps3HeR?

Bor aror npubop ( AeMOHCTONPYIO
onuceiBaeMbiA  4O3MMETD) nokasan
900 Bk/kr.

— A kak Bur ero kannbposann?

— Bpomucteim kanmem.

(Mocne HEKOTOPOro pPasmMbiLLNERNs
Mo cobecenHunk NoONPOCKUN NPEALIBUTL
MOE yAOCTOBEpERHE).

— Ax, npecca! C aamu moryT 6biTs He-
NpUATHOCTH. ..

— MNovemy? 51 Beas 6uiBan y Bac 8 Ha-
vane 90-x, nokaswbiBan cson npnbops..
Bbi 3HAKOMUAN MEHS C BALLEH TEXHUKOM,
C NPUHATBIMKA B TO BPEMS HOPMaMN [0-
nycruMoro  3arpsiaHeHnss  yesuem
¥ CTPOHUMeEM-90 DAz IMyHBIX NPOAYKTOB
nuraHus. ..

— Her, HeTt. 310ro He Morno bbiTe!

Bnpovem, Teneps 310 HE Tak yxX
¥ BaxHO. B newaru coobuanocs, 4o Te.
HOpMbI pannaynoHHOro 3arpPsas3HeHUs
nMLLeBLIX NPOYKTOB yCTapeny n Cero-
AHA RenCTBYIoT Hosble. He mornm 6bi Bbi
NO3HAKOMUTE MEHSI C HIMN?

— Her.

— A kak xe ObiTb C mMoum xope?

— 3raere, y Hac ceAvac mHOro pabo-
THl...

Ha srom Hawa “6ecega” 3akOHuYM-
naco.

e

3a roapl, Npoweawue nocne Tpare-
vy YepHobbina, MHOroe M3MeHUNoCb
Do3umeTtpbl, pukcrposasLune Toraa ma-
NY4YEHUS, MHOMOKpaTHO Npesbillasluive
€CTECTBEHHbIN paanauvoHHLI ¢Gor, ce-
rogHA [EeMOHCTPUPYIOT NOYTW NONHoEe
6narononyyue. Ho Tak nv1 310? Begb 3a
BCe 3TV rofbl aKTMBHOCTL CTpoHuma-90
U ueauna-137 — gByx u3 “3HameHuToin”
TPOWKU 4EPHOOLINLCKUX PAaAUONU30TONOB
— yMEeHbWUNACh NUWb Ha YeTBEpPTh,
a2 CHWXEHWA aKTUBHOCTW TPEeTbero —
NAYTOHWA-239 — Mbl HE YBUOUM HUKOT -
0a: nepywuoA ero nonypacnaga npesbilla-
eT 24000 net.

MNpuunHa  Hbi-
HELWHero 8BUANMOro
6naronony4yna npo-
cTa: AoXau, TpyH-
TOBbLlE BOObI, BET-
pbl, Noxapbl, pas-
nuyHbie 6uonoru-
4eckue npoLecch,
3PO3UA NOYBLI CHU-
3UNM  KOHUEHTpa-
uMv  pasuoun3oTo-
nos. Pa3neceHHbie
no 6onbwKm nno-
wanAM oHW cTanu
Mano3aMeTHbIMU
Ha ¢oHe ecrtect-
8eHHOW pagvaumm
3emnu 1 Kocmoca.

Kak MCTOYHUKM
BHewHero obnyye-
HWA, Takue uany4a-
Teny yxe He NpeACcTasnsioT 1A Yenose-
Ka npexHen onacHoctn. Ho nonagan
B8 €ro OpraHvam nNo NULEBOMY TPaKTY
M ObiXaTenbHLIM NYTAM, NpeaensHo
COHNMKEACL C XU3HEHHO BaXHbLIMU TKa-
HAMW, OHUM CNOCOGHLI OCTABUTL HA HUX
Takon “cnep”, KOTopbiA He Mor 6bl BO3-
HUKHYTL A3axe Npu CaMOM CUNLHOM
BHELWHeM o6nyyenuu. Noatomy u cpas-
HUTeneHo cnaboe paavaunoHHoe 3a-
rpPASHEHVE NPOBYKTOB NUTAHUA HE MO-
xeT BbiTb ocTaBneHo 6e3 sBHUMaHWA.

Huxe onucan po3vmeTp, cnocobHbI
oBHapyXuTb 3arpA3HEHWA Takoro poaa
¥ OUEeHUTL WX ypoBensb. Mpubop cocTout
13 cuetHoro 6noka v naMepuTensHON
ronoBKu.

OcHosy cueTHoro 6noka {pmc. 1) co-
CTaBn\eT NATUPa3PAHLIA CHETYUK, Bbi-
NONHEHHLI Ha Mukpocxemax DD1—
DD5. Ero coctosHue otobpaxaeTcs Ha
xugrkokpyctannuyeckom tabno HG1
YeTbipe Mnaawux AecATUHHbLIX paspana
AEMOHCTpUpYIOTCA 06bINHBIM 06pazom
— 8 Buge umdp. NMnpvkauwa crapwero
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Puc. 1

(BecATKOB ThiCAY) BEAETCA B OBOVYHOM
KOfE C MCNONL30BAHWEM AEeuNManbHbIX
Touek: ™ — 0, e — 1-10%, <" —2.10°, ...,
-t —1410% -- -+ — 1510 (* — peuwn-
manbHan Touka suaHa). Takum obpasom,
MaKCUManbHOE 4YUCNO, KOTOPOE MOXET
6biTb 3a(PUKCMPOBAHO B TAKOM CHETHVIKE,
pasHo 159999. 3aberas snepen, 3ame-
TUM, HTO TAKOW HE CNULLIKOM ya06HbIN ABO-
U4HO-OECATUYHLIA oTcyYeT notpebyetca
Wb Npy kanmbposke nprbopa; 8 peanb-
HbiX 3MmepeHuax cyetumk DDS 0bbiuHOo oc-
TaeTcs 8 HYNEBOM COCTOAHWM.
Mukpocxemw DD6 1 DD7 3agaiot spe-
MR, B TeueHWe KOToporo sepetca NoacHeT
VIMNYNbCOB, NOCTYNAIOLLNX C U3MEPUTENL-
HOW ronosky. LLecTnpaspRaHbii cueTink
DD6 senet cuer (ppoHTOB Ha Bbixone M
cueturka DD7 (no nonoxuTensHbiM Nnepe-
nagam, fepsbii U3 KOTOPbIX NOABNAETCA
Ha 39-¢ cexynae Nnepsoro MMHYTHOIO WH-
Tepsana). BHyTpeHHw# reHepatop c4et-
ymnka DD7 crabunuaviposaH KB8apuEBbIM
peaoHatopom ZQ1. MNpn ykazaHHOM Ha
puc. 1 sxoqeHnn DD6 (8xop vesepTopa

RISST  [703mn

DD10.2 HanpaMyio CoefMHEH C BbIXOQOM
32 cuetumka DD6) wamepexue 6ypet
anmTeea 31 muH 39 ¢.

No ucTeueHWn 3TOrO BpEMEHU CHeT
npekpawaerca (Ha exofe 12 snemeHTa
DD9.1 nossnaeTca 3anpeLuawui curHan
nor. 0) 1 BRNOUEETCA 3BYKOBOW curHan,
onoselwalowmin 06 okoH4YaHUN n3mepe-
Hva. CurHan nor. 1, Ha Bxofe 2 aneMeHTa
DD9.4, paspewaeTt npoxoxaeHne O[HOKMN-
norepuosoro meaHgpa, CHWMaemoro
¢ sbixopa F cuerumka DD7, Ha ycunutens
DD10.4—DD10.6 » napada3aHo noaxo-
YEHHYIO K HEMY Harpy3Ky — Nbe3ouany4a-
Tens BF1.

Mpu O4eHb BBICOKOW PaanoaKTUBHOCTU
nposepaemMoro npogykta cyetivk DD1—
DD5 MOXeT nepenonHUTLCA yxe B xope
uamepenun. Npu 3ToMm Ha Buixoae 16 (8bis.
11) cuerumka DDS nossurca curHan nor. 1,
4TO NpUMBERET K BIJIIOMEHWIO HE TONLKO
3BYKOBOrO, HO U TPEBOXHOrO CBETOBOrO
curtana — rpaHauvctop VT 1 8KNo4iT cee-
Topyop HL1. B pexvme Tpesorv Ha 1abno
BbLICBEUMBAIOTCA HYNN.
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Npu HaxaTum Ha kHonky SB1 “INyck” Ha
sbixoae uHaeptopa DD10.1 popmupyetca
VIMNYNLC DANUTENIBHOCTBIO tnye,=0,7R4-C3=
=6 mc. OH noctynaet Ha 8xopbl R scex
CHETYNKOB Y NepeBoauT Ux 8 UCXOQHOE Hy-
nesoe CoCTofHWe.

Ha tpaHauctopax VT2, VT3 v ctabunm-
TpoHe VD1 cobpaH cTabunuaatop, noa-
LEPXMBAIOLLNA HANPAXEHWE NUTaHUA [BO-
3uMeTpa NPaKTUHECKN HEeU3MEHHLIM NpU
NOBONLHO MYOOKOM pa3page ero UcTou-
HWKA NUTAHUA.

NpuyHuMNUaneHan cxema namepuTens-
HOU ronosku npusBepeHa Ha puc. 2.
Ha TpansucTope VT4, uMnynbCHOM TpaHc-
dopmatope T1 u anementax R14, C6, CB,
VD2—VD4 cobpaH npeobpa3osatens.
B ero cocrtas BxoguT BnoKvHr-reHeparop,
Ha obmoTke L3 TpaHcdopmMatopa KoTopo-
ro QopmupyloTca  KopoTkne (™
=5...10 MKC) MMNynLCbl € amMNAMTYLON
Us=(Ucs—0,2)ns/nz (Ugs — HanpsaxeHwe
nuTaHuA NnpecbpasoBatens, N, v f; — 4YUC-
na suTkos 8 ofbmotkax L2 u L3).
Npy ns=420 # n;=6 U,.=440 B. 311 um-
nynbChl, CRegylowve €  4acToTow
Foun=1/R14-C6=10 'y, yepe3 pyops VD3,
vD4 3gpaAxaKt  [o HanNpAXeHua
+420...430 B xoHpeHcatop C8, koTopbii
CTaHOBUTCA MCTOYHUKOM NUTAHWA CHETHN-
ka leirepa BD1.

Ha mukpocxeme DD 11 cobpaH ¢opmu-
posatens. Ox npeobpa3yer CuUrHan c Kpy-
ThiM (PPOHTOM ¥ NONOTVIM CNAA0M, BO3HU-
KaoLWwmi Ha anoge cyeTyvika lerepa 8 Mo-
MEHT ero B8036yXAEHWUA WOHU3VPYIOLLEN
YactTvuei, B UMNyneC AONUTENbHOCTLIO
tcv=0,7R18+C10=0,35 mc, NnpyropHbLi ana
nepenauv 8 CYeTHuI 6noK No NpocTo#
TPExXnNpPOBOAHON NIVHUN.

{Oxonvanne cnegyer
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s2 ABTOMAT OTKJIIOMEHUAA HACOCA

ANEKTPOHUKA B BbITY

E-mall: radlo@paguo.ru
ren, 208-83-05

PAQWO N2 4, 2000

n. ANIEUINH, r. Mocksa

B xyprane “Pagmo” HeOQHOKPATHO ONHUCHIBANACH Pa3NHYHBLIE KOH-
CTPYKUNN [NS1 aBTOMarTHYeCcKoro ynpasneHna HacoCOM BOLOKAYKH,
HanpuMep yCTPOMCTBA, CAEASLMNE 33 yPOBHEM BOLALI MITH B €€ MCTOY-
HMKE, WK B NPUEeMHOM pe3epByape, Ui B TOM U OPYroM MecTax.
Huorpa yaobuee aanycxarb HAaCOC BPYYHY!O, 8 HA aBTOMAaT BO3/0-
XKNTh NULWDb (DYHKLUNMM KOHTPOJAS 33 nNepernoiHeHnem pesepsyapa.
B nybnuxyemMosi crarbe asTop nipegnaraer ABa rnpocTbiX BaAPHaHTAa

TaKoro asromMara.

Cxema asTomara [OBONLHO NPOCTa,
€CNny UCNoNL30BaTL NONNABKOBLIA AATYNK
yposHa Bogbl (puc. 1). MNpn HenonHoMm
NpYemMHOM pe3epByape KOHTaKThl AaT4uKa
SA1 pa3omMkHyTH. locne HaxaTva Ha
KHonky SB1 cetesoe HanpaxeHwe nocry-
naer Ha anexkrpogsurarens Hacoca M1
nyepes konaeHcatop C1 v spinpamuTens-
HbiA MOCT VD1 Ha oBMOTKy 3nexTpomar-
HutHoro pene Ki. Pene cpabstuBaer
n csonmn koHTaktamm Ki.1 Gnokupyer
KOHTaKThl kKHONKW SB1.

S81
01897 Me

A1
N1 2208

Npy HanonHeHwu NpUeMHOro pesep-
Byapa [0 330aHHOr0 YpPOBHA KOHTaKTbi
SA1 parumnka 3amblkaoTcs, pene K1 ortny-
CKaeT, ero KOHTaKTe NPYU 3TOM pasMbiKa-
10TCA Y OTKNIDYAI0T 3nekTpogeuratens M1
OT ceTH. YCTPONCTBO NEpeXoanUT B UCXOR-
HOe cocTofiHve. [NA NOBTOPHOrO nycka
Hacoca HeoGXOpQUMO BHOBL HaxaTb Ha
xHONKy SB1.

Konpencatop C1 GannactHbiA v cny-
XUT [NIA CHWKEHUA HanpsaXeHwsa Ha 06-
MOTKE pene po ero paboueit BenuuuHbI,
peauctop R1 orpaHvumsaet Tok nepesa-
PAOKN KOHOEHCATOpa 8 MOMEHT 3aMblKa-
HWUR KOHTaKTOB narvumka SA1.

B asTomarte ucnons3osaHo pene PNYy-2
C conpotveneHueM o6motkn 4,5 kOm
1 pabouvm Hanpsaxennem 110 B. Owo
VIMEET CNeuManbHbLIA BUTOK, OXBaTbiBaK-
LWMIA HaCTb MarHWTONPOBOAA, YTO penaet
pene HeyysCTBUTENLHLIM K NyNbLCALUAM
Hanpsxeuna nutanuva. Mpyu npyumeHeHnn
Apyroro pene ana obecneyennn pabosero
HanpsxeHna Ha ero obMoTKe, BO3MOXHO,
NPUAETCA BKIIOYUTL NApannensHo BbixOR-
HOW anaroHanyn mocta VD1 koHgeHcatop
EMKOCTBI0 OKONo 1 MK® Ha HanpskeHue
He MmerHee 160 B #» nogobpate emkocTb
xonaeHcaropa C1.

KHornka SB1 gonxkHa 6uiTh paccuuTaHa
Ha NONHLIN TOK 3NEKTPOABUraTena Haco-
ca, a konpeHcatop C1 — nvMeTb pabouee
HanpsxeHve He meHee 400 B (Hanpumep,
K73-16 vnu K73-17). MocTt VD1 — mioGo#
Ha HanpsxeHwe He meHee 300 B, moxHo
NPUMEHUTL YETbiPe OTOENbHLIX AMoAA Ha
TO Xe HanpsaXeHue.

OpHako NONNaBKOBLIA  AaTYUK  He
oyeHb ynobeH. Ero koHTaKThl coeamHeHn
C ceTesbiMU npoBoaamu, 4To TpebyeT no-
BbllleHHbIX Mep Ge3onacHoCT Npu 3Kc-
nayarauui.

Ha puc. 2 npuseneHa cxema asTomara
C GECKOHTaKTHBIM NATYMKOM, 3NeKTPoab
KOTOPOro NOAXIKYEHH! K Bxoaam 1 n 2.
HanpsxeHnue nutaHua nonaerca Ha ycT-
POMCTBO NPWU 3aMBIKAHUA KOHTAKTOB Bbi-
xmoyatena SA1. Ecnu npueMHbin pesep-
Byap 3anoNHEH HE NONHOCTLIO, TOk 6a3bl

0J 220M8x638

<P

C1100mRx3 6
Puc. 2

TpaHanctopa VT1 paBeH Hynk v OH 3a-
KpbiT. Hanpsxenue 27...30 B ¢ 8bixoaa 8bi-
npamMutens yepes uenouky R5C2 nocryna-
eT Ha 0bmoTky pene K1, kotopoe cpaba-
ThIBAET 8 MOMEHT BKIOYeHUss SA1 y ceon-
mn koHTakTamu K1.1 nK1.2 sxiovaer ane-
KTpoABUratens Hacoca. Mo Mepe 3apagku
koHaeHcatopa C2 1ok yepe3 o6MOoTKy pe-
ne K1 ymeHbisaeTca, HO ANA ero yaepxa-
HWA AOCTaTOYHO TOKA, NPOTEKALLETO Ye-
pe3 pesnctop R4. Ceetopmop HL1 kpac-
HOrO CBEYEHWA FOPUT Y MHANLIMDYET BKSIO-
4YeHue aBsTomara.

Mpy 3anonHeHmn pesepsyapa BO3HW-
KaeT TOK MeXay 3anekTpoaaMu aaryivka
¥ TpaH3ucTop VT1 orkpoisaetca. Ero kon-
NEKTOPHLIA TOK 3axuraet ceetoamop HL2
3ENEeHOro CBEYEHWA, UHONLMPYIOLLWA Ha-
nonHeHWe pe3epayapa, Y BLIKIIOHAET pene
K1. Kontaktel K1.1 v K1.2 pene pasMbika-
10TCA, ¥ ABUraTeNb Hacoca OcTaHasNMBa-
etca. MNpy pacxoposaHum Bonbl 6a308bLIA
TOK TpaH3ucTopa VT1 cTaHeT pasHbiM Hy-

o, oH 3akpoertcs, ceetoauon HL2 norac- .

HeT. Pene, opHako, He cpabortaer, no-
CKONbKy TOKA, NPOTEKAIOLWEro Yepe3 pe-
anctop R4, HeaocTarovHo. Ons NOBTOPHO-
ro nycka Hacoca HeobXoauMO BLIKIIKOHUTL
Y BHOBbL BK/IO4UTL SAT.

Konnerncatop C1 nopasnset Hasofku
Ha NPOBOAA, AYWME K 3neKTpoaam nar-
uuka, peavctop RS orpaHuuvBsaeT Tok rne-
pe3apsgkm konaeHcatopa C2, Tekywmin
yepe3 TpaH3auctop VI1 B8 MOMEHT ero

Ky407A

sKMoueHun. Denutens Hanpsaxenna R1R2
334aeT HanpAXEeHWEe Ha 3neKTpoaax nar-
YuKa ¥ orpaHuumsaeT Tok 6ask TpaH3auc-
TopaVT1.

Yerpoicteo cobpaHo METOAOM HaBec-
HOMO MOHTAXa B KOPMYCe NPOMbILLNEHHO-
ro ¢potopene PO731M. Ot Hero 6Gbum nc-
nonb3osaHb! pene, TpaHchopmaTop nuta-
HWA, MOHTaXHaA NNara N KOHTAKTHaA KO-
nopka. Pene — MKY-48, nacnopt
PA4.501.088 c conpotuasnexnem oGMoTku
510 Om u pabounm HanpsxeHwem 24 B.
Tpancdopmatop nonxeH obecneunsatb
Ha 8TOpUyHOW 06MOTKE HanpaxeHue
22...26 B npn TOKE Harpysky He MeHee
50 mA. Moponaet nwboin TpaHcdopmaTop
cepy TH c yeTbippMA BTOPUYHBIMW 06-
MOTKaMW, COefuUHEHHLIMW Nocnegosa-
TENbHO, a8 Takxke MHorne TpaHchopMaTo-
pbl T Nnpy COOTBETCTBYIOLLEM COeAnHe-
HWW 1X BTOPUYHLIX 0BMOTOK, Hanpumep,
TNN216, TNN218, TNN223 — TNN226.
Mpy CamMOCTOATENEHOM W3roTOBNEHUN
TpaHcHOpMaTOpa MOXHO BOCNONBL30BaTb-
CA COBETaMW, NPUBELEHHLIMU B XypHane
“Pagmo” 3a 1997, Ne 7, c. 36, 37

Peanctops nogouvnyt no-
bble, OKCUOHBIE KOHQEHCaTo-
pol — Takxe nobbie, pabouee
Hanpsxermne C2 n C3 — He me-
Hee 40 B. Ceetopvionsl xena-
TENLHO MCMNONL30BATL YKas3aH-
HOro userta cseueHusa. MocT
VD1 ponxeH BbiTh paccymTaH Ha
T1 HanpsxeHne He Menee 50 B,

LONYCTUMO NPUMEHUTL YeTbipe

7

"  OToenbHLIX AMOAA HA TO Xe Ha-

~06  npaxewve. Tpansuctop VT1
— ~

cpeareil MOLHOCTW CTPYKTYpbI

K1z n-p-n, Hanpumep, cepui

KT503, KT602, KT603, KT608

¢ MobbiMy ByKBEHHBIMW MHAEK-

camu, a Takxe 60nNbWon Mow-

HOCTHU — cepuin KT815, KT817.

Buixmouatens SA1 paccuntad
Ha NONHLIA TOK INEKTPOABUraTens Haco-
ca. ABTop npyMeHUn ObLINHBIA 3NEeKTPOo-
TEXHUYECKUA HACTEHHLIA BbIKNKOYATEND,
yCTaHOBMB €r0 BHE KOPNyca YCTPoWCTsa
B pa3spbise $azHOoro Nposoaa CeTy.

Vicnone3osaHue pene ¢ asymMa napamu
3aMbIKAIOWUX KOHTAKTOB NONHOCTLIO UG-
KII0HaeT NOABNEHWNE HANPAXEHUA CETU HA
NPoBoAax, TAHYIUMXCRA Yepes Canosbiit
y4acTok, npy Hepabotawem Hacoce. Ec-
M pene NMeeT NUWL OAHY Mapy KOHTaK-
TOB, ¥x CneayeT NOCTaBuTL B pa3pbis (pas-
HOro nNpoBoga cetvu. BoamoxHa Takke 3a-
MeHa sbiknyatTenn SA1 kHonNkow, nonxsa-
THIBAEMOW KOHTaKTamu pene (cM. puc. 1),
Npv 3TOM NOCNE 3anofiHeHUn pe3epeyapa
8Ce ycTpoincTeo obectoumsaeTca. B Takom
BapuaHTe asTomarta csetoguon HL2 He
HYXEH.

MpyemHbid pe3epsyap npencTasnser
coboi nonnaTuUneHoBylo 604Ky 06bLEMOM
200 n. OHa ycTaHoBReHa Ha Yepnake ca-
LOBOro Aoma. IAnekTpoaamu cAyxart nsa
OTPEe3Ka OLUMHKOBAHHOW CTanbHOW TPYObI,
sBefieHHble B 604Ky cBepxy uepe3 ee
pe3bbosble Nnpobku. Mo onHo# Tpybe, no-
xoAasiuen o agHa 604kn, NPon3BoaATCA ee
3anonHeHve n oTbop BoAL B BORONPOBOL,
poma. Opyran (ee nnvHa okono 80 mm,
Y K Hell noacoeAanHeHa NONU3TUNEHOBaA
roppuposaHHan Tpyba) CAyXUT ans cnvsea
136biTKa BOAB NPYU NEpernonHeHnn 6o04kn
¥3-3a OTKa3a asToMmata unuv obpuisa Npo-
80008, UAYLWMX K NATHUKY. ]



ABTOMOBMWMJIbHbIN

PAONOCTOPOX

C. BUPIOKOB, r. Mocksa

3710 ycrpo#cTeo obecneymBaeTr rno paguokaHany HenpepbIBHbIA
KOHTPONL COCTOSIHMS oxpaHsemoro obrexta. INpu no6om HecaHkum-
OHMPOBaHHOM BO3AEHCTBMM Ha HEFO MM BBIXOAE M3 CTPOSs nepepar-
YMKa NPUEMHNK HEMEMIEHHO ONoBecTuT 06 3TOM BRaaensua Tpe-

BOXHBIM CUTHaINIOM.

PagmokaHan onvucbLIBaEMOro CTopoxe-
BOro YCTPOWCTBA COCTOUT M3 nepepariv-
Ka, ycTaHoBneHHoro 8 asTomobune,
¥ NpUEMHYIKA, HaXOASLWErocn y snagens-
ua. B gexypHoM pexvmMe nepeparivk ve-
pes kaxaple 16 ¢ n3nyyaer 4acToTHO-MO-
AYNMPOBaHHYKD MNOCLINKY HA Hacrtote
26945 kINy (o sBxbope napaMeTpos paavo-
KaHana MoXHO Y3HaTb U3 nyGnukaumv [1]).
JnvtensHocTe noceink — 1 ¢, yacrota
mopynsuvu — 1024 Mu. Npw cpabarbisa-
HWW OXPaHHbLIX NATYMKOB NepefaTHnK ne-
PEXOLMT B PEXUM HENPEPLIBHOMO MOAYN-
pPOBAHHOrO M3NY4EHWA, HA YTO NPHUEMHUK
oTpearvpyeT TpeBoxHbIM curHanom. Ta-
KOW X€ CUrHan 3a3sy4uT, ECAv Ha Npuem-
HWK HE NOCTYNUT cYepenHan NochinkKa ye-
pe3 16 ¢ nocne Hayana npeasiaytien.

Takoii anroputm paboThi paaruocTopo-
xa obecneunBaeT BbICOKYK HAOEexXHOCTb
oxpaHbl, nockonbky nbon aedekr —

nopuya aHTeHHb!, pa3psaaka barapeu nu-
TaHWA UNK BbIXOA U3 CTPOA Nepenarynka
cpa3gy xe bynet oTmedeH NPeEAYNPexXaaln-
LM CUTHANOM.

60BbIM CTEKJIOM aBTOMOOMNA, W WTLIpE-
BOW @HTEHHOW NPUEMHWKa [LNIMHON OKONO
50 cm AanbHOCTL AeNCTBMA paavokaHana
npesbiwaet 500 M. Ecnu xe Ha asToMobu-
ne v 8 MECTE NpuUema Ncnonb3osars non-
HOpa3mepHLie aHTEeHHbI, AAaNLHOCTL Aen-
CTBUA MOXET AOCTHUIaTh HECKONBKUX KMNO-
METPOB.

Cxema nepegaTtiuka CTopoxa fipef-
crasneHa Ha pmuc. 1. Ha Muykpocxemax
DD1 v DD2 co6bpaH y3en, obecneunsaio-
Wy Heo6XOAMMLI BPEMEHHON PUTM €ero

o UUyuuyuyuyruryuuudyl

@ 1

[2] mopynvpyeT reHepatop NepesaTyvnka,
a c sbixona S1 nocrynaert Ha sxon CN
cyerumka DD2.1 y propHO-KOHAEHCATop-
Hbi kommyTaTop VD2R17C20R18.

MNoka Ha Bbixofie B cuetumka DD2.1
HU3KWUIA NOTVHECKMA YpOBEHL, UMNYNbChI
c yactoTon 1 My NPOXOAAT Yepe3 KOMMY-
vatop ¥ ofbkynaloT  cuetunk DD2.2
(pwc. 2, onarp. 2 v 3). Npy noasneHw Ha
Bbixoge 8 cuerumka DD2.1 8bICOKOro noru-
4ecKoro yposHs 3akpbmisaerca pvog, VD2
¥ uMnynbChl Ha Bxof R cueruvka DD2.2
nepecTalT nocTynats. B MOMeHT nosene-
HUA MUMHYcoBOro rnepenaaa wa sxone CP
cuetunka DD2.2 oH nepexonvt 8 efvHUY-
HOE COCTOAHWE Y HA €ro Bbixoae 1 noABRA-
€TCA BbiCOKUIA NOTUHECKUA YpOBeHb.

Cnepylowmn yMmnynsC ¢ Bbixopa S1
cuyetunka DD1, nponpa vepe3d OTKpbiB-
wuica guop VD1, obHynaer cyeTyvk
DD2.2. Takum obpasom, cuieruvk DD2.2
¢hopmuypyeT Ha Bbixoae | UMNyNbChl BbICO-
KOro YPOBHA AAUTENLHOCTLIO 1 C € nepuo-
pom nostopeHuvs 16 ¢ (puarp. 4)

HMNynbCbl BLICOKOTO YPOBHA C B8biIXx0Aa
cuetumka DD2.2 oTkpIBaKT KOMMYTUPYIO-
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RICT | F y —%cﬂ C72) k17 5 5 RIc72\1 L 3a ocHoBY Nepenarimka B3nTo YCTPONCT-
51 Ta N 39x R i V75 BO, onucaHHoe 8 6powiope [3]. fenepatop
12 3 71 6 9K 701EN KT3158 cobpaH Ha TpaHauctope VT1 u cTabunu-
zZ|l6 {7 5’/3015 mgld 8 T P o 3upoBaH KBapuesbiM pe3oHatopom ZQ1.
ol DD2.1 DD2.2 Mogynvpylowmii curHan ¢ yactotomn 1024
= R15 15 M Iy nopaetca Ha sapukan VD 1. Moaynauus
H, ol VT2 KT646A ; — yakononocHas. Jesvauuio 8 HeGonb-
1702 32768 1u | 49 ;mb ! DD% DI KI76MEL? ; WUX NPERenax U3MEHSIOT NOACTPOEHHW-
’ K KOM KaTywku L1
I cis 36 L L DDz KSETHETD Konebaxua pabouen 4actoThl reHepa-
Puc. 1 Topa sbigenneT konebarencHuii KOHTYD

BhixogHan MOWHOCTL Nepenarynka —
2 BT, 4yBCTBATENLHOCTL NpUEMHUKE —
nyqwe 1 MxB. C manorabapvtHON aHTeH-
HO Nepenaryvka, yCTaHOBNEeHHOW 3a Nno-

paboTul. 3afalownii reHepaTtop MUWKpO-
cxembl DD1 ctabunuavposaH “4acosbiM”
xBapuesbiM pesoHatopom ZQ2. CwurHan
¢ sbixopa F cueTunka muvkpocxembl DD1

L2C4. Yepes kaTyuwiky ceasv L3 curtan no-
cTynaeT Ha Bxof 6ydepHOro pe3oHaHCcHo-
ro ycvnutens Ha TpaHaunctope VT2, pabo-
TaoweMm B pexvme C. Harpy3kon TpaHau-
cropa cnyxut koHTyp L4C6. Yepes koH-
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ANEKTPOHUKA 3A PYJIEM

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

PALQWO N2 4. 2000

pexcatop C8 ycunenHbii curkan nogse-
[EH K BXOQY YCUNMTEeNA MOLWHOCTH, KOTO-
pbifi BLINONHEH HA ABYX NapannensHo
BKSIOYEHHbIX TpaH3ucTopax VI3 uvT4, pa-
BoTawmx Takke 8 pexume C. BoixogHon
CUrHAN ycwunutena yepes3 pasfenurens-
HbIA KoHgeHcatop  C13, dbunerp
C14L6C15L7C16 v pasbvem X1 noctynaer
Ha Nepenallykd aHTeHHy HenocpepcT-
BEHHO M No kabenk ¢ BONHOBbLIM CONPO-
TusneHnem 50 Om.

MNepeparuvk nepexogut B HENpepbiB-
HbIA pexuM uanydeHua nNpu cpabarbisa-
HWUW OXpaHHbLIX AATYUKOB, 33MBbIKAIOLLMX
katon auona VD3 Ha kopnyc asToMobuns.
Npy HeobxopMOCTH Pa3BA3aTb NATHNKU
Mexay coboil cnepyeT ycTaHOBWUTL He-
CKONBKO Takvx AMOL0B, aHOL KOTOPLIX
NOAKNIOYUTL K KONNEKTOpY TpaH3uctopa
VTS5. Ecnu kakne-nvbo aarivkv B MOMEHT
cpabatbisaHns GOPMUPYIOT CUTHAN BLICO-
KOrO YpOBHS, BbIXOA KAXA0ro U3 HWUX Noa-
kmouaoT k 6a3e TpaHaucTopa VTS yepes
NOCNefoBaTeENbHO COEAUHEHHbIE pe3nc-
Top conpoTuBnexuem 20...33 kOM u no-
60 KpEMHVEBLI MaNOMOLLHbLIA ANoA (ka-
Tonom k 6aze).

CxeMa npuemMHuKa pagvocTopoxa
usobpaxeHa Ha puc. 3. BuicokouacToT-
Hasa yacTb cobpaHa no TpaauuMOHHOW cxe-
me. MNpuHATLIN aHTeHHo WAT curHan Bbi-
henaeTca Bx0AHbIM KOHTYpom L2C3. Avio-
abl VD1 1 VD2 cnyxaT nna 3auTbl BXo4a
yewnutensa PY npu Gonblion amnnurype
BXOAHOTO curHana. Yevnutens PY cobpaH
1O KaCKOAHOM CxeMe Ha NoNesbix TPaH3u-
ctopax VT1 v VT2, Harpyakoi ycunutena
CNyXuT koHTYp L3C4.

CmecuTens BLINONHEH Ha MUKpOCXEMe
DA1. OHa xe BuNonHAET v PyHKLMU reTe-
poAvHa, 4acToTa KOTOporo crabunuavpo-
BaHa kBapuesbiM pesoHatopomM ZQt. Yac-
TOoTa pesonatopa MoxeT 6biTh Gonblie
NN MEHbLLIE YACTOTL Nepenaryrka Ha 465
KMy, T. e. nubo 26480, nubo 27410 «lu.
C Harpy3kv cmecutens — peauctopa R4
— curdan N4 nocTtynaet Ha Nbe3oKepamu-
yecknn punetp MY ZQ2, obecneyviear-
wui  HeobxoguMyld U3bUpaTensHOCTbL
npuemunka. Mukpocxema DAZ2 guinonHsiet
ycuneHwe cursLana, ero orpaHvdeHue
¥ YacToTHoe peTekTuposaHuve. Pe3oHaHc-
Hbi koHTYp C14L5 yacToTHOro getektopa
HacTpoeH Ha YacToTy 465 Ny,

JemonynvposaHHbIA CUrHan 4acToTon
1024 Ny nocTynaeT Ha BxoAL KoMnapaTo-
pa DA3 yepes gse uHTerpuypyioLLme uenm,
OTAVHAKLLNECA 3HAYEHUEM TOCTORHHON
spemeHy. Ha npaMoii Bxop cvrHan nocTy-
naet uepe3 uenb R7C21, npaktuyecku
NONHOCTBLIO NOAABNAOLLYIO NONE3HBLIA CUT-
Han, 8 Ha HBEPCHbIM 3TOT CUrHAN NPUXO-
AT yepes uens RBC22 noutu 6e3 ocnab-
NeHvA.

Takoi y3en npegcrasnaer coboin nono-
cosont ouneTp. Ha vyactote 1024 Iy oH
dopmypyeT BbIXOAHYKD NOChEeRoBaTeNb-
HOCTb UMMyNLCO8, No ¢opme BnuU3Kylo
K “mMeaHapy”, a BXOGHbLIE CUrHANbI C 4acTo-
TOW, CYWECTBEHHO OTnuvyawulenca oT
1024 Ny, Ha BLIXOL, NPaKTUHECKN HE NPOXO-
DAT.

C sbixopa komnapatopa DA3 curhan
nocTynaeTt Ha 8xoa udpoBoro yana. PUTm
ero paboTs 3a0aeT reHepaTop Ha MUKPO-
cxeme DD1, yactota kotoporo crabunm-

~

31poBaHa TakvM Xe, Kak B nepenartyvke,
KBapuUEeBbiM pEe30HaTOpPOM Ha YacToTy
32768 Iu. BoixopHble MMNyNbChl reHepa-
Topa c 4actotoi 32768 Ny ¢ seixoaa K no-
cTynaT Ha Bxon CP cyetuuka DD2.1 ka-
Hana KOHTPONA 4acToTH, a cyacToTon 1 My
C Bbixoaa 15 cyerumnka Murkpocxembl DD1
— Ha axof CP cuetumka DD2.2 v Bxon CN
cueTunka DD7 kaHana kOHTpons BpeMeH-
HbIX UHTEpPBaNOB.

Cuerunk DD2.1 popmupyeT uMnynbCbl
€O CKBaXHOCTLIO 2. CyeTink DD3 — natu-
Pa3pAfHLIA CABUIOBbLIA PErvCTp, KOTOPLIA
npy coepviHeHun Bbixona 2 co axogom DO
BenuT 4acToTy UMNYNLCOB Ha yeTbipe [4].
Mpu 3TOM Ha Bbixogax 1 — 4 oH popmupy-
€T curHans svaa “meangp” Co CABUNOM
¢a3w 0, 90, 180 n 270°.

3TN yeTbipe curHana NocrynawT Ha
HWXHWE NO cxeMe BXOObl 3NEMEHTOB
DD4.1 — DDA4.4, a Ha BepxHWe BXOBQbI, CO~
€0UHEHHbie BMecTe, MnofaH BbIXOQHOW
curHan komnapartopa DAS. MNpu otcyTcT-
BUY HA BxOfe NPUEMHYIKA NONE3HOro Cur-
Hana Ha BbixOfe KoMrnapaTtopa pencTeyer
wymosoe Hanpsaxenue. MNocne cMmeweHuvs
8 anemeHTax DD4.1 — DD4.4 ¢ 8bIXOL4HbI-
MU curHanamm cuetyvika DD3 wym ycpen-
HAIOT WHTEerpupywve uenn R12C26,
R13C27, R14C28, R15C29. B peaynurate
Hanpsxenwe Ha koHaeHcatopax C26 —
C29 paBHO NpUMEPHO NONOBUHE Hanps-
XeHus nuTanus. Ha sxopge Tpurrepa
Wmurra DD5.1 € yuetom napeHvs Ha gyo-
pax VD3 — VD6 v peavctope R17 Hanps-
XEeHWe NpesbILaeT BepxHUiA Nopor nepe-
KNIOYEHWA TpUrrepa, NosTOMY Ha €ro 8bl-
xone 6yneT H13kuiA Norudecknii yposeHs.
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MNpw riosBneHUN Ha BLIXOAE KOMNApa-
Topa hanpsxenua C uvactoton 1024 My
NPOUCXOBUT €ro NEPEMHOXEHUE 3NEeMEH-
Tamy DD4.1 — DDA4.4 C 8bIXOQHBIMU CUI-
Hanamm cuerumka DD3. Ecnu Ha sxopax
KaKkoro-nubo u3 3Tvx snemeHToB Pasbl
CUIrHAno8 COBNanaloT, Ha ero Beixofe 6y-
[eT HU3KWUA yposeHb, Npy npoTusogdas-
HbIX CUrHanax — BLICOKWMA, a Npy 6nn3knx
¢azax — UMNyNbLCH GONbLIOW CKBEXKHOC-
™, ¥ CpeaHee HanpskeHne 3TUX UMNYNb-
coB 6NN3KO K HYNIKO.

Noatomy npumepHo Yepes 0,5 c nocne
Havyana npuemMa NnonesHoro curHana oavH
13 koHpeHcaropos C26 — C29, cootset-
CTBYIOWMA TOMY 3NEMEHTY MUKDOCXEMbI
DD4, ¢pa3sb BXOAHbIX CArHAN08 KOTOpOro
nanbonee 6NU3KKU, paspsaxaeTca NpaKTun-
yecky no Hyna. Hanpsxenve na Bxope
Tpurrepa Lmurta DDS.1 CTaHOBUTCA HU-
XE HUXHEro Nopora NepeksTinyeHna, u Ha
€ero BbiIXOAE NOSBNAETCA BLICOKWUA ypO-
BEHb.

CnycTta npumepto 0,5 ¢ nocne okoH4ya-
HWA NpyYema NoNe3Horo curHana Ha KoH-
pexcatopax C26 — C29 cHosa ycTaHas-
nUBaeTcA HanpsxeHwe, 6nuskoe kK NOno-
BUHE HANPSXEHUR NUTaHWURA, U Tpurrep
Wmurta DD5.1 nepexoant B UcxopHOE
coctoaHue. Takum o6pa3om, Ha €ro BbiXo-
e GopMUPYIOTCA UMNYNLCHl BbICOKOTO
YpOBHA, NO ANUTENBHOCTY MPUMEPHO CO-
OTBETCTBYIOLNE BXOAHOMY ¥ 320€pXaH-
Hble oTHocuTenwHo Hero Ha 0,5 c. Ceeto-
nvion HL1 BcneixueaeT Ha 1 ¢, HAUMUMPYA
Hanuuue NONe3Horo curHana 8 aHTeHHe
WA1. Otpuuatensian OC vepes pe3nctop
R19 HECKONLKO yMEeHbLWAeT WuypuHy net-
nM "ructepesuca” Tpurrepa LWmurTa.
LUnpwrHa NoNockl NPoNyCKaHna ynoMaHy-
Toro Bbiwe csoeobpasHoro ¢puneTpa —
okono 2 Ny, ¥ Npy BbiIxoae 4acToThl MOAY-
nauvm 3a npegens 1023...1025 My Tpur-
rep LUmurta DD5.1 He cpaboTaet.

PaccMOTpuUM, Kak AencTeyeT nocne
BKIOYEHNS y3en undposoi o6paboTkv
npY NPUeMe CUrHaNbHbIX NOCLINOK C 4ac-
Totoin 1024 Iy v NnepnopoM NOBTOpPEHUA
16 c. Lenb C32R21 puddpepeHuvpyet
¢HpOHT UMnynbca, cpopMUpoBaHHOTO Ha
Bbixope anementa DD5.1. KopoTkui UM-
NYNLC NONOXUTENLHOW NONAPHOCTH — BY-
[EM Ha3LIBaTL €r0 KOHTPONbHLIM (Anarp.
1 Ha puc. 4) — noctynaeT xa 8xof R cuet-
yukos DD1, DD2.1, DD2.2, DD7, a Takxe
yepes nHsepTop DD6.2 Ha 8xop R Tpurre-
pa, cobpaHHoro Ha anemeHtax DD5.2
1 DD5.3, nepeBona Tpurrep 8 Hynesoe
cocToaHune. ITOT KOPOTKWUIA UMMYNLC NPOo-
XOOWUT Takxe qepe3 anemeHTs DD6.3
v DD6.4 npy HU3KOM YpOBHE Ha BbIXOAAX
8 1 9 cuetumka DD7 v no exopny S yctaHas-
nusaeT Tpurrep DD5.2, DD5.3 8 efnHny-
HOE COCTORAHME, NPY KOTOPOM Ha BbIXOAE
anementa DD5.3 BLICOKMIA NOrVHNECKUIA
YPOBEHb.

Wimnynec, noctynalowui Ha sxon S
Tpurrepa, UMeeT ANUTENLHOCTb, GOnNb-
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Wy, yeM Ha Bxofe R u3-3a AencTeunA Ue-
nv R18VDBC33, noaTomy riocne cnaaa
UMMynbca TpUITep OCTaeTca B eQvHUY-
HOM COCTOfIHUM, yQEepxXwBas 3neMeHT
DD5.4 oTKpbITEIM. [OCKONLKY Ha BEPXHUI
NO CxeMe BXOL 3TOro 3/1eMeHTa C BbixoAa
8 cuetumka DD2.1 nocTynakT MMNyNbCbi
Buaa “meaHgp” ¢ vactoton 2048 Iy, 3By-
YUT HeNpepLIBHLIA 3BYKOBOW curHan. Vim-
nynbChl € HacToTon 1 My NoCcTynalT C Bbi-
xona 15 cuetunka DD1 wa sxopn CP cuet-
yuka DD2.2 u CN — DD7 (guarp. 2). Nep-
Bbifl 13 HUX CHUTAET 3TV UMMYNLCHI N0 KX
cnapny, BTopoi 3a6nokvposaH BbICOKUM
yposHem, nocTynawowmm Ha sxon CP
¢ Bbixona nHeeptopa DD6. 1.

Cnycta 8 c Ha Bbixone 8 cuyeTymka
DD2.2 nonsnaerca BbICOKUA ypOBEHb (On-
arp. 3). OH ocTaHaBNMBAET ¥ CaMOBNOKK-
pyet cuyeTurk DD2.2. Bui#T1 13 3T0ro0 co-
CTOSIHWA CHETHUK MOXET NLLIL NOCNE Npu-
X003 Ha ero 8xop R umnynsca o6HyneHus.
CurHan c sbixona cuetyvka DD2.2 nocne
vHeepTUposaHua anemertom DD6.1 pas-
pewaet paboty cueTynka DD7, nopcuu-
ThIBAKOWEr0 CEeKyHBHbIE UMNYNLCHI N0 KX
PppoHTy. Ewle yepea 7,5 ¢ Ha Bbixofie 8
3TOro cyeTunka NOABNSAETCA BbICOKWUA
YpPOBEHb.

Takum 06pas3om, no npowecrsnm 15,5
C nocne MoABNEHU KOHTPONBHOTO WM-
fyNbca Ha HUXHEM MO Cxeme BXoLe 3ne-
meHta DD6.3 BO3HWUKHET BLICOKWA YpO-
BEHb, yAepxuBawwmiica 8 Tedenue 1
c (pyarp. 4), ecnv 3a 310 BpEMA HE U3me-
HAETCA pexuMm Bxopos cyeTyrka DD7.

Mpv nosBnEeHUN O4EPERHOro KOH-
TponeHoro umnyneca (cnycrta 16 ¢ nocne
npesLIgyLIero) OH NepeknioYaeT B Hyne-
soe coctosHwe Tpurrep DD5.2, DD5.3
¥ 3BYKOBOW CurHan npekpawaerca. Vim-
nynbC He NPOXOAWUT 4epe3 3NeMeHTH
DD6.3, DD6.4, noCKONbKY Ha HWXHEM
sxope anemeHta DD6.3 BbLICOKUIA ypO-
BEHb.

B MOMEHT npuxofa KOHTPONLHOTO M-
nynbca Bce CHeTHUKY, B TOM yvcne v DD7,
06HYNATCA, OQHAKO Ha HWxXHEM Bxofe
anementa DD6.3 6Gnaropapsa LeNCTBUID
uenv VD7R16C30 cmera 8blCOKOTO ypos-
HA HU3KWUM 330epXUBAETCA NPUMEPHO HA
200 mMkc. ITO rapaHTupyer 3anpert npo-
XOXAEHNA KOPOTKOTO KOHTPONLHOTO WM-

nynbCa (ero AAMTenbHoCTL okono 30 MKC)
na Bxop S Tpurrepa DD5.2, DD5.3. lNo-
3TOMY NpY NOCTYNNEHUNU KOHTPONbLHLIX
VMMNYNBLCOB TPUITEP OCTAETCA B HYNEBOM
COCTOSIHUM W Curhan e 3syunt. Onucax-
HbI NpoOUECcC MPOUANICTPUPOBaH Ha
puC. 4 CNAOWHLIMU NUHUAMA.

B cnyyae, ecnv ouepenHoi KOHTpOnb-
He UMNynbLC Yeped 16+0,5 ¢ He nocTy-
nuTt, paboTta ycTpoiictea 6yaeT Npovcxo-
OuUTb TaK, K8K NOKa3aHo Ha pucC. 4 NyHk-
TUPHLIMU AUHUAMK. BbiCOKWIA ypoBEHb,
nossuBMica cnycTa 16,5 ¢ Ha Bwixoae 9
cuyeruvnka DD7, yctanosut Tpurrep DD5.2,
DD5.3 8 eBUHHUYHOE COCTOAHWE W 3a3BY-
4t curnan. OH NpexkpaTMTCA WL Toraa,
KOF[a Ha NPUEMHUK NPUAYT ABa MMNYNLCa
C VHTepBanom Mexay Humm 16 c.

Cwuirean Takxe 3a38y4vT, €CNY NMNYNLC
npossuTca padblwe 15,5 ¢ nocne npepbi-
Ayliero. nockoneky He 6yger sanperta co
CTOPOHbI Bbixona B cuetunka DD7 Ha ero
npoxoxpexue vepes anement DD6.3.

Takum 06pasoM, Npu cuctemaruyec-
KOM MPUXOLE CUrHanNoB C 4acToTon Mo-
pynaumv 1024 My v nepyopgom 16 ¢ cuc-
Tema HaxoQuTCa B AEXYPHOM pexvuMme,
ceetoguof HL 1 Ha ero nepenxen naHeny
BCNbIXMBAET, MHAMUMPYSA WUCNPaBHOCTL
pPasmoCTopoXa B LENOM ¥ NpoxoxaeHue
pagvocurianos. Npy nwbom oTkIOHE-
HUU OT YKA3aHHOMO PUTMa HaYMHaeT 38Y-
yatb cursan. HenpepbisHoe cse4eHve
ceetopvona HL1 osHayaetr cpabartbiBa-
HUe kakoro-nubo oxpaHHOro AaTYvka,
a oTCYTCTBUE CBeYeHWsa — npexpatieHue
paboTbl nepepaTuvka Ny yxypuweHwe
NPOXOXAEHWUA PAAUOBONH HWXE aonyc-
TUMOTO YPOBHA.
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(__CEKPETbI PEMOHTA OT NIPOGECCHOHANIOB )

YCTPOUCTBO M

PEMOHT BJIOKA

NMATAHUA DAKCUMUNBHOIO
AMMAPATA PANASONIC KX-F50

[C. PIBOLLANYEHKO|, r. Onecca, Yxpauxa

B Hawe# crpane akcnnyarnpyercs 6onsuwoe konuyecteo ¢akcm-
MHUNIbHBIX annaparos cepmm Panasonic KX-F50B. Kax npasuno, stu

ycrpoiicraa H3QeXHbl U XopPoLWo

apanTnpoBaHbl K OTEYECTBEHHbLIM

TenedoHHbiM ceTaM. TeM He MeHee MHOrAa OHU BLIXOAST U3 CTPOS
rnasHbiM o6pa3oM M3-3a HEUCNPaBHOCTM 60Ka NUTaHMR.

Hemanyw ponw annapatos cepuu
Panasonic KX-F50 coctasnaetr Gonee
Rewesan mogndrkauma, paccyMTaHHan
Ha HanpsxeHwe anexTpoceTn 120 B (va-
CTOTA CYWECTBEHHOIro 3HA4YeHUA He
vmeer). OAHOM U3 NpUYKUH BbIXOARA U3
CTpOA Takux annapatoB ABNRAETCA UX
BKMOYEHVe B 3nexktpocetsb 220 B 6es
noHuxawuwero tpaicdpopmartopa. B pe-
3ynbTare BO3HMKAEeT HeobXxo[UMOCTb
8 peMoHTe. Bnokv nutaHua mogenu KX-
F50B (220 B) nocturaer 1a xe y4acTb

N3-3a pe3kux CKayYkoB HanpsxeHwua
8 ceTn. Kpome Toro, paxe npv vcnpas-
HoM Bnoke NuTanua yactTo obHapyxusa-
€TCA HeMCNpasHOCTbL HEeKOTOpbIX ero
3NEMEHTOB, 4TO MOXET NPUBECTY K UC-
4e3HoBeHVID y annapata GpyHkuMiA neva-
TV KaK B pexvime KONUpPOBaHUS [OKY-
MeHTOSB, TaK ¥ Npu npueMe pakcuMmnb-
Hbix cCOOBuEeHUN

dakcumMunbHLIA annapat Panasonic
KX-F50 ssnaetca 6azoebiM ana nocne-
Aywoumx Mogenen — KX-F60, KX-F90

nKX-F110, Bce oHW uMeoT cxoxue 6no-
k¥ nuTannA. CTpykTypHan cxeMa Takoro
6noka npusepneHa Ha puc. 1. Hanpsaxe-
HUWe 3nexkTpoceTy yepea Tymbnep u ce-
TEBOW NpepoxpaHUTent MoCcTynaer Ha
cetesoil GpUNLTP, NpenoTspaaLLni
nonagaHne UMNynbCHbIX NOMex oT pa-
60Thl 6noKa 8 ceTb, @ 3aTeM BbiNpAMNA-
€TCA BbICOKOBONLTHLIM BhINpAMUTENEM
MNynbcauny BLINPAMNEHHOrO Hanpsxe-
HUA crnaxunsaet GunbTp

OtduneTpoBaHHOE NOCTOAHHOE Ha-
npaxeHne NoctynaeTr Ha BLICOKOBONLT-
HbI# KNIOY Y Yepes racatiuii peaucrop —
B uenb nuTanuns LUWM-perynatopa, ocy-
WECTBRAKLErO YyNPasneHue KINOHOM
ViMnynbebl HaNpaXeHUs C BbIxoaa Knoya
NoCTYNawT Ha VMNYNbCHLIA NOHWXAI0-
wun TpaHcdopmatop. Harnpsxenwe,
CHUMaeMoe CcO BTOPUYHBIX OBMOTOK
BLITipAMNAETCA, GUNLTPYETCA U A0NON-
HUTENbHO CTabUNM3npyeTcA CooTBETCT-
BylownmMuy uenamu. OcHoBHbiE noTpebn-
Tenu ykasaHo! 8 rabn. 1.

BepxHu# no cxeme kaHan 6noka nu-
TaHuA, BLIAAIWNUA HanpaxeHne +24 B,
fipeAHa3HaqveH anA NUTaHWA TepMoro-
noskv. Vim ynpasnsier crieunansHoe
YCTPOWCTBO NO CUrHany ot ueHTpanb-
HOro npoueccopa (pakCUMUNLHOro an-
napara.
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NpuHumMnuaneHaa cxema 6noka NUTa- Tabnmuya 1 xuvm B MOMEHT 3anycka) OTKpbiBaeTCA
Hua mopenn KX-F50 nokasaHa Ha Henpa- crabunutpoH D410, Tok yepes caeTonu-
puc. 2. VizobpaxeHne CxemMbl Makcu- WOHMS TwTasmLe Lonu on ontonapu PC402 ysenuuusaetcs,
ManbHO NPUBNUXEHO K TOMY, Kak OHO TepMOronoBKka, SnexTpoABKIaTesib NOAR M ¢orvoTtpanauctop PC402 otkpuiBaetcs,
paetca 8 3apybexHoi nuteparype. Mo- <24 | TOPMOByMarK, aneKTpOasMraTens noa M vyactota 3agaouiero reHeparopa LWVM-
nensb KX-F50B otnuuyaetca oT Hee rnas- Opv MHana, NiHedka CBETOAVOA0R, pene perynatopa yMeHbWaeTCca.
HbiM 06pa3oM HOMUHaNaM1 HEKOTOPbIX Tenedonroi yacTv Hanpaxexve +5 B ¢popmupyerca u3
3NEMEHTO8 (ANA 3TOro BapuaHTa OHW Lingponsie UC, coneroua TINM HanpaxeHua +24 B npeobpasosarenem
ykasaHb! B ckobkax). 3aMeTMm, 4To MO- 5B aBTo0TBETUMKA, IneKTpOABMraTeNs NINM Ha mukpocxeme 1IC402, Takxe pabotalo-
ryT 6biTb OTNVUMA B 32BUCUMOCTY OT FO- BTOOTBETUVKA, NATA ynpasnexma weit no npuHumny LUMM-perynvposanvs.
Aa Bwinycka annapara. +12B | Anxanoroesie UC, pene Tenedorol 1actk Pa6oTy xananos +12 B n —12 B obecne-
2B Anarniorosbie UC, Mojiem 4MBaIOT NMHeViHbIe cTabunuaatopsl IC403
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Ynpabn

NepemeHHoe ceTesBoe HanpsixeHwe
nocTynaet yepes rnoMexonoaasnALLmn
GUNLTP, COCTOAWMNKA U3 3NEeMeHToB
C401, L4014, L402, C402—C404, 8bi-
npAMnaeTca AnoAHbIM mocTom D401
¥ crnaxwseaeTtca koHgeHcatopoM C451
Bapuctops C405 v C406 BuinonHaoT
¢YHKUMIO 3aLLMTH! OT KPAaTKOBPEMEHHbIX
6poCKkOB Hanpsxenva (8 cnyyae, ecnu
TpeTuit NPOBOA CETEBONO WHYpa pakcu-
MUWNbLHOrO annaparta 3asemneH). Tepmo-
peaunctop TH401 npegotapawaet 6poc-
KW TOKA MpW BKIIOYEHUM annapara
B 3NEKTPOCETb.

Ha wmukpocxeme IC451 co6paH
LKM-perynatop. HYactota npeobpaso-
BaHWA cocTasnaer npumepHo 120 klu.
PerynupoBaHmne BbIXOQHOro Hanpaxe-
HWA OCYLLECTBNAETCA METOAOM WHPOT-
HO-UMMNYNbLCHOW Mopynauvn (LUWM) ny-
TEM W3MEHEHUA ONUTENLHOCTU OTKPbI~
TOro COCTOSIHUA UMNYNLCHOrO Knk4a
Q405 c HakonneHWeM 3Heprun 8 cep-
[euYHrKe UMNYNbLCHOTO TpaHcgopmarto-
pa T401.

CuvrHan o BbIXOLHOM HarpsaXeHUn Ha
BLIXOAE CHMMAKT C kaHana +24 B. O6-
patHylo cBa3b obecneunsaeT onrtonapa
PC401. JatynkoM HANpsOXXEHUA CNyxUT
npeun3voHHbii penutens R412R413
HanpsaXeHWe OT KOTOpOro NpuKNapsLsa-
etca k perynatopy IC401. Ha puc. 2 mu-
KpOCXEMa perynatopa fokasada ynpo-
wieHHo. Bonee nogpobHo o Hew Gyner
pacckasaHo Hvxe. Npy ysenuueHuu Ha-
npaxeHua Ha Bbixoge 6noka nNUTaHUA
HanpaxeHwe B cpegHen Touke aenutens
npesbicuT o6pasuosoe, TPAH3NUCTOP OT-
KpOeTcAa, TOK Yepes3 cseToanop ontona-
pbol PC401 ysenuumntca, poTOTpAH3MC-
Top onTonapb PC401 otkpoeTtca n anu-
TENLHOCTbL UMAYNLCOB Ha Bbixoae LVIM-
perynatopa yMeHblUMTCA.

Mpy 3amMeTHOM NpeBbIlLeHUH Hanpa-
XEHWA Ha BbIXOAE UCTO4HUKA +24 B (Ha-
npumep, Npy Buixofe Ha pabouni pe-

u 1IC404 cooTBETCTBEHHO

Tepmopeauctop TH402 pacnonoxeH
Ha TennooTsoge O6noka nUTaHuA
Npy¥ koNUPOBaHWMN NONHOCTLKD Y4EPHOTo
AOKYMEHTa B TeyeHve A[NUTENnbHOoro
BpeMEHN WU neperpy3ke, BO3HUKLIEN
no kakon-nnbo UHOW NPUuNHE, Npouc-
xooMT neperpes Tennootsofa. Conpo-
TuBneHve Tepmopesuctopa TH402
yMeHblwaetca ¢ 25 kOm (npu 25°C) no
2 kOm (85°C). Curnan oT Tepmopesuc-
Topa npeobpasyeTca 8 undposyio Gop-
My € nomouwsio ALIM Ha Mmukpocxeme
IC201, pacnonoxeHHOo# Ha OCHOBHOM
nnate ¢axkcvumunsHOro  annapara,
N CYUTLIBAETCA LEHTpanbHLIM Npouec-
copom ycTpo#cTtsa. lMpy BO3HUKHOBE-
HVUW aBapUNHOWN CUTyauun NPoONCXOAUT
nporpammHan 6nokvposka

Ha nnate 6noka NnUTaHuAa pacnonoxe
Ho pene RLY401, koTopoe No xomaHpe
npoueccopa NoAQaeT  HanpaxeHwe
+24 B Ha TepMOronosKy npw s8kI04EHUA
pexuMa KOonNupoBaHWA AOKYMEHTa wun
npy npueme dakcumunbHoro coobuie-
Hua. B 3Tux pexwumax Ha koHTakte 11
pasbema CN402 BO3HVKAET BLICOKUIA NO-
ruueckuin yposeHs, TpaHauctop Q404 ot-
kpuisaetca, pene RLY401 cpabatmiBaer,
ero KOHTaKThi 3aMbIKalTCA W Hanpaxe-
Hue +24 B noctynaet Ha TepMOronoBky.

Anementh FB1, FB6, FB7 npenctas-
nawT coboin gpocceny ¢ HebonbLoOW
VUHOYKTMBHOCTLIO, 06pa3osaHHbie $ep-
putoso# TpyGoukoi, HAaREeTon Ha npo-
BogHuK. Vix Ha3HayeHue — nopasneHve
BbLICOKOYACTOTHbIX MOMEX Ha UMNYNbLCax
HanpaxeHua, o6pa3ylnxca B MOMEHT
nepefasn HakoNNEHHOrO HANPAXEHWR
¥3 BTOPHYHbLIX 06MOTOK TpaHchopMaTo-
pa B8 Harpy3ky nNpy 3akpbiTi CUNOBOrO
knioya LUKM-perynatopa.

K pa3bemy CN404 nopgkniovaercs
Tepmoronoska, kK pasbeMmy CN402 —
nnarta PpakcuMUNbLHOro annapara.
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ABTO3BYK:

YCTAHABJINBAEM CAMM

A. LLINXATOB, r. Mocksa

TUMbl AKYCTUHECKOTO ODOPMITEHUA
W XAPAKTEPUCTUKHWU TONOBOK

Y1066 cTEpeodoHUyeckan AC 8 aBBTOMO-
6une obecneuviBana BbLICOKOKAYECTBEHHOE
3By4aHue, ee HeobxoouMOo NpaBuNbLHO
CNPOEKTUPOBATL Y TLIATENBHO YCTAHOBUTS.
B 310M pazpene paHb kpaTkve pekoMmeHaa-
uvKY, KoTopbie no3eonaT muibexats kanbo-
nee TuNuyHbIX owmnbok, cnocobHbix cBeCTn
Ha HET BCE KOHCTPYKTOPCKME YXMLLPDEHUA.

Niobas prHamuyeckas ronoska Tpebyer
onpeaeneHHoro akyctuieckoro odopmne-
Hva. MoxHo nogbvpars ronoeky nog Mero-
wmics Tun odopmnenna nnbo, HaoGopor,
paccumTaTe HeobXO[MMOE aKycTudeckoe
odopMneHVE ANA UMEIOLLMXCH B HANUYUA.

Npowe Bcero ycraHoBWUTL AUHaMUYEC-
KM€ ronoBKX B NPERYCMOTPEHHbIE 1A ATON
uenv mecTa. Tak 06bINHO ¥ NOCTYNAT HaYK-
HawLLme asTomenomaHbl. OaHaKo y KOHCT-
pykTOpOB asToMobunei npencraBneHvs
0 aKyCTUHECKOM 0 OpMNEHM MOTYT OHYEHb
CUNEBEHO OThnMMaTbea OT obuwenpuHaTbIX. Kak
Npasvno, LLITaTHbIE MECTa B NepeaHux fBe-
pAX paccuMTaHbl Ha YCTAHOBKY manoraba-
PUTHBLIX FONOBOK AMaMeTpoMm 7.5...10 cm,
a HanpaeneHve KX UanyyeHua MoxHO 06b-
FAICHUTL TONBKO CTPAHHOM NPUXOTLIO BU3ak-
Hepa. OcobeHHO Heyaa4Hbl B 3TOM OTHOLUE-
HWW OTeyeCTBeHHblie aBToMoGuNK, B 60Nb-
LIMHCTBE KOTOPbIX YCTAHOBKA (PPOHTANbHbIX
rpoMKOrosopuTeneit B0obLue He NpeaycMo-
TpeHa (M1 NpotusornokasaHa). MNosTomy
Blagensly Bonei-HeBONen npuxopuTCa
NPORBNATL Hemanyl M3obpeTaTensHOCTbL
nNpy NPOEKTNPOBaHWM 1 U3rotosneHun AC.

HyxHo nomHuTs, 4TO € BO3pacTaHuem
CNOXHOCTH aKyCTU4ECKOro opopMnerus
yBENVYUBAETCA W €ro ""yBCTBUTENLHOCTL”
K owmrbkam v npocyeTam. MNo3ToMy He Haao
Cneno BEpUTL NPUBOAMMEIM B NacnopTe yc-
PEeOHEHHbLIM XapaKTepUCTVIKaM BUHaMUYEC-
KOW ronosku (pakTuHeckue MoryT OTnmMyarb-
ca Ha 50...80 %), a uamepuTb CaMOCTOS-
TENbHO PE3OHAHCHYIO HACTOTY, A0GPOTHOCTL
Y 3KBUBANEHTHbLIN OBBLEM KOHKPETHOIO 3K-
3emnnapa. Metoamku vamepeHua 3Tux na-
PaMeTpoB HEOAHOKPATHO ONKUCHIBANUCHL HA
CTpaHnuax xypHana "Paovo”, wanpumep
8 [6], v 8 nuTeparype.

B aBToMOBUNbHLIX AC U3 MHOMUX BUAOB
akycTuyeckoro ogpopmnerma Hawbonbuiee
pacnpocTpaHeHre nonyunm “akyctuyec-
ki 3xpaHd” (Infinity Buffie) u “orkpbbiin kop-
nyc” (Free Air). MNepsbii U3 HAX NpUMEHRAET-
CA B OCHOBHOM 151 CPEOHEHACTOTHbIX Y Lk~
POKOMOJOCHLIX TONOBOK, HA KOTOPbIX MOCT-
PoeHo 6ONBLLUMHCTBO aBTOMOBU IbHBIX ay[HO-
CYCTEM; BTOPOW X€ MHOraa BCTpeyaerca
B KOHCTpyKuusix cabaydepos. BapuaHtom
OTKpLITOro akyctuyeckoro ogopmneHun
MOXHO TaKXKe CHMTaTL NaHeNb aKyCTUHECKO-
ro conpotvenenmna (NAC, Aperiodic
Membrane), HO UCNoNb3yeTcA oHa O4YeHb
peako. OCHOBHbIE NPUHUHB! 3TOFO — OTCYT-
CTBME HaOexHoW MEeToAuKW pacyera
¥ CNOXHOCTL "LUTYYHOIO™ M3roTOBEHUA.

AYX AUHAMWHECKOW TONoBKU B "OTKPbI-

Npogonxenwe.
Hauvano cm. a “Pagwo”, 2000, Ne 1—3

TOoM™ odopmMmneHnn cnanaet 8 06nacTu HYK-
HWX YaCTOT C KPyTU3HOI 6 06 Ha okTaBsy, 4TO
aHanormyHo akyctuyeckomy ©BY nepsoro
nopsaxa. Teoperuieckyt A4X Ha HVXXHUX Ya-
CTOTax AOMKHA UMETH NMOJLEM (C YHETOM ne-
penaroyHoOW xapakTepucTuKK canoHa),
HO peasbHO 3Toro He Npoucxoput. Makcu-
MYM, H8 4TO MOXHO PacCUMTLIBATL B8 3TOM
cnyvae — Hebonblwoit “ropb” B obnactu
50...70 Iy, Pacuet obbi4HO HEe NPOM3BOAAT,
YMOBaA Ha YHUBEPCANBHOCTL AUMHAMUYECKNX
roNOBOK 1 YCTRHOBKY B LLITaTHbie MecTa. Of-
HaKo Npu BLIBOPE roNoBOK AN KOHKPETHOrO
BapuaHTa oTKpbiToro odopmMneHua CTouT
YyHECTb UX xapakrepucTuku. OCHOBHblE O0-
CTOMHCTBA Takoro opopmMneHust — rmaakas
$a30839 xapaKTepucTUKa v OTCYTCTBUE Bbl-
6poca Ha nNepexoaHom, HTO NONOXUTENLHO
CKA3LIBAETCA HA "MY3bIKANILHOCTU” BOCMPO-
usseneHnn, a Tarxe sbicokmin KN4, Hepo-
crarok — ocnabneHHoe BOCnpov3seacHue
HU3WKX YacToT (NoapobHo 06 3tom panee).
NoaTomy aKyCTUHECKUA 3KpaH B YCTOM BU-
A8 NA 0POPMNEHUA HU3KOHACTOTHLIX rONO-
BOK MPaKTUHECKU HE NPYMEHSETCA.

Bropoe mecTo no pacnpocTpaHeHHOCTH
pasaenvnn “3akpoithin kopnyc” (Closed
Box) v ¢asounseptop (PU, Vented Box,
Ported Box, Bass Reflex), npymensieMuie kak
ana munbacoeoro 3BeHa, Tak U B cabayde-
pax. Kpome Toro, 3akpbiTsiA kopnyc Hebonb-
woro obvema npumeHaeTca 1 npyu opopMm-
NeH CPEOHEYACTOTHLIX U LUMPOKONONOC-
HbiX FONOBOK, YCTAHOB/IEHHbLIX COBMECTHO
C HU3KOHACTOTHLIMWU. Vi3onaums TeibHON
CTOPOHL AndPy30poB OT USNYHEHUA MOLL-
HOW HY ronosku yCTpaHaeT reperpysky mx
NOABMXHON CUCTEMBI Y UHTEPMOLRYNALIMOH-
HBIE UCKaXEHUA.

BakpuiTwiil kopnyc aHanornyeH GBY 8T0-
poro ropsaxa. OCHOBHbIe €ro B[OCTOMHCTBA
— OTNMYHOE COoNpsXeHue ¢ NepenaToqHon
XapakTepucTUKoN canoHa asTomMobunna
(npencrasnsiowero coboit OHY sToporo
nopsaxa), 4To TEOPETUHECKV NOIBONKET NO-
NyuTh MNOCKYID AYX, 1 mpekpacHas vM-
NynbCHaA Xapakrepuciuka. Hepoctatok —
Hu3kui KN4, 4o Tpebyer npyuMmeHeHua Yys-
CTBATENbLHLIX FONOBOK WU NOBLILLEHHON
MOLLHOCTU yCWMTENA.

Kopriyc ¢ ¢azovHsepTopoM — aHanor
O®BY ueTsepTOro nopsaaka, Ho ¢hakTyecky,
8 3aBMCYIMOCTH OT UCNONHEHWA Y HACTPON-
KK, MOXET BbiTb 6nM3KVIM K TPETbEMY NOPAZ-
ky. MNoatomy paxe ¢ y4eToM nepenaTouHon
XapaKTEePUCTUKKX CarioHa NAOCKaA CymMmap-
Haa AYX HepocTxuma. JJOCTOMHCTBO — Bbi-
coxmit KMNJ. VimnynschHan xapaktepvcTvka
HECKONBKO XyXe, YEM Y 3aKpLITOro kopnyca.
OCHOBHOM HEAOCTATOK — HWKE YaCTOTbl Ha-
CTpOWKy ¢pazonHBEpPTOpPa aMNNUTYAA Kofe-
6anvin anddy3opa orpaHUMBAETCA TONLKO
XECTKOCTLIO Noageca, No3ToMy BO3MOXHO
nospexaeHvie ronosxu. [ina npeporepatle-
HWR 3TOrO B TPaKTE cuUrHana HeobxoaMmo
npyMeHsTb GUnLTp, cpesarwmun uxdpa-
HW3KWe 4acToTh! (subsonic filter).

Takve 3K30TU4eCKVe BUbI 8KYCTUHECKO-
ro opopmMneHun, KaKk “"MacCUBHbIA U3ny4a-
Tens" (Passive Radiator) 1 “nonocoson”
rpomkorosopuTens (Bandpass) co ceoicT-
Bamu OBY yersepToro — BOCEMOIO Mopsa-

KOB, NPUMEHRAIDTCA UCKIOuMUTENLHO B cab-
Bydepax. JJoCTOMHCTBO MONOCOBOrO rpoM-
Korosopvtena — Bbicokvid KNA, uMnynbc-
HbIE XE XaPaKTEPUCTVKU BECHMA NOCPERCT-
BEHHbI 1 YXYALIAIOTCA C pOCTOM NOPROKA.

Nepe4ncneHHbIMA BUAAMU aKYCTUHECKO~
ro obopMneHuA NPaKTUNECKH U OrpaHuymv-
BaKTCA B aBTOMOBUNBHBIX aKYCTUHECKUX CU-
cTemax. AKyCTUHECKWIA pyrnop v nabuvpuvHT
BBUAY 3HAUNTENBHBIX pa3mepoB — Honbluan
PenxocTb Aaxe B “[OMALHEN” aKyCTUKe,
a NPUMEHUTL KX B aBToMOBUNE NPOCTO He-
BO3MOXHO. MckmoyeHve (kpaiHe penkoe)
COCTaBNAKDT TONLKO PYNOPHbLIE "NHLLIANKA™.

C metoankow pacyeta ¢asonHBepTopos
¥ NACCYBHLIX U3Ny4aTenei MOXHO O3HAKO-
mutbea 8 [7]. OpHako npepnaraeMblie Tam
rpadryeckre MeToapl pacuyeTa TpyaoeMku
¥ HE O4EHBb TOHHbI. YRo6Hee BOCNONb30BaTL-
CA COBPEMERHBLIMU NPOrpaMMamMK pacHeTa,
MHOIMe 3 KOTOPbIX NO3BONAIDT YYECTb Ne-
PEOATONHYIC XapaKTepuCTUKY canoHa. 370
no3sonsieT OUEHUTL AEeNCTBYE BCEX Napa-
MeTpoB Ha AYX cucTembl. porpammHoe
obecneyeHvie nNA pacueta akyCTUHECKOro
odopMneHna MOXHO HalTV B cetn MiHTtep-
HeT (Hanpumep, [8B—11]).

C pacnpoctpaHeHvem N0 gns pacueta
aKyCcTMyeckoro opopMNeHUa CRoxHOCTb
NPOEKTYPOBAHWA YXe He ABNRETCA CAEePXU-
BaloWMM (PaKTOpOM, HO, MOCKONbLKY YUCNO
"cTeneHei cBo6GOALI" PacTeT, AR CNOXHLIX
KOHCTRYKUUA HU3KOHACTOTHbLIX MPOMKOrOBO-
puteneit HeobxoaMMbl 0BA3ATENLHLIN KOH-
TPONb NAPAMETPOB AUHAMUHECKUX rONOBOK
M HacTpoWKa rotoporo vagenva. Mosromy
Havbonblee pacnpocTpaHeHue B NO6uU-
TENbCKUX KOHCTPYKUMAX MOAYHUNN KOpNyChl
3akpbiTeie U C ¢asonHBepTopamu. Mo Tow
xe nNpuynHe Nonocosble Uanyyateny B No-
6UTENLCKMX YCTAHOBKAX BCTPEYAIOTCA, Kak
nNpaBuno, B BUAE rOTOBLIX N3AENUIA C NOPSAa-
KOM He Bbile yereepToro. Bonee cnoxHeie
KOHCTPYKUMN — PeaxoCTb Aaxe Cpeay Npo-
MBbILLTEHHbIX Y NPOdECCUOHANBHBIX KOHCT-
pYXUWIA,

Heckonbko 66nbluve NepcnexkTvas) 8 Nio-
6UTEeNbCKVX YCTAHOBKAX Y MACCHUBHOTO U3NTy-
yarensf, 8 page Crny4aes oH MOXET OKa3aTb-
cA npeanoytutencHen ¢asovHsepTopa.
Npy “cnonb30BaHNY [UHAMUHECKON ronoB-
1 ¢ 6onbwnM xonoM auddy3opa Ana ycr-
paHenun Wyma Bo3ayxa B ToHHene ¢pa3onH-
BEpTOpa ero ceveHne U AAHY NPUXOOUTCS
3HAYUTENBHO YBENUYMBATD, NPY 3TOM [iMHA
TOHHENA MOXET NPEBLICUTL PasMepbl Kop-
nyca. B atom cnyuae ynobHee nepeitv k uc-
NonbL30BaHWI0O MNACCUBHOTO W3nydvatena.
No cyTu, 310 pasHoBMAHOCTL $Ha30MHBEPTO-
pa, 8 KOTOPOM Macca BO3ayxa B TOHHeNe 3a-
MEHeHa MacCoMr NoABYKHON CUCTEMBI NAc-
CUBHOTO U3Ny4arens.

B ponu naccueHoro uanysarena MoxHo
MCNONbL30BaTb OTAENLHYID AUHAMWYECKYIO
ronosky. OBbINHO B MOBUTENLCKMX KOHCT-
PYKUMRAX €€ UCNONBL3YIOT 6&3 MarHUTHOM Cu-
CTEMBI, HO NyHLLE UCNONL30BATL NOMHOLEH-
HYI0 ronoeky. Hactpavsars MW 8 Takom cny-
4ae yxe MOXHO HE TONLKO MEXaHW4eckKu
(MeH\A Maccy NOABUXHOW cvCTeMbl nac-
CVIBHOIO U3NYy4aTenst), Ho ¥ ANEKTPUHECKUM
cnocoboM — “amMeHAn CoNpoTUBIEHUE pe-
31CTOpa, NOAKNIOYEHHOro NapannenbHo
3BYKOBOW KaTylLke NacCUBHOIO uanydarens
[12]. 3ToT HETPaAVLMOHHLI METOA NO3BO-
NAET U3MEHSITb XAPaKTEePUCTUKN CUCTEMBI
B LWWMPOKMX Npeaenax. Ha pmc. 7 npyseseHs!
3KCNEPUMEHTANLHO NONYYEHHbIE 33BUCH-
MOCTW OT 4acTOThl MOQYNA NOMHOTO 3NEKT-
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SpeakerShop ¢ y4eToM nepenaTtoqHo
¢yHKUMM canoHa "Knaccuk” asToMobuna
BA3. Kpveas 1 — AYX anA 3aKpLITOro Kop-
nyca, kpuan 2 — anna pazonHeepTopa. Y4a-
CTKM rpadpmKoB AnA Hactot Hke 30 My ¢u-
3UMECKOro CMbICNA HE UIMEIOT, TaK Kak Moae-
AMpoBaHUE NEPenaATONHON (PYHKLIMM HE Y4u-
ThiBaeT PearnbHbIX CBOWCTB canoHa.

BoiGop akycTudeckoro opopmneHna Ha-
MpAMYIO CBA3AH C XapakKTepUCTUKaMu AmHa-
MUHECKOW rofioBKY, NPEXAE BCEro C ee Nof-
HOW [OBPOTHOCTLIO Q. HW3KOM cunTaeTcs
nonHaa AOBPOTHOCTL TONOBKW MEHLLUE
0,3...0,35; sbicokoit — Gonbwe 0,5...0.6.
JAnsi paboThl B 33KPLITOM KOPIYCE MPUIroaHb!
ronosky ¢ pnobporHocTeio He Gonee 0,8...1,
s paboTel ¢ $asovHBEPTOPOM — MeHee
0,6. OTkpriToe akycTnueckoe odpopmneHve
peKoMeHAYETCA 415 TONOBOK C NONHON A06-
potHocTwio Gonee 1.

Kpome Toro, HeobxoaMmo 3Harb 3KBnBa-
NEHTHLIN 0Bbem A ronosku V., v ee cobeT-
BEHHYIO PE3OHAHCHYIO 4acTOTy B OTKPBITOM
npocTpancTse F.. OHa onpenensaet HUXHIK
rpaHuLy NMonoChl BOCNPOV3BOAMMBIX HACTOT.
Nockonbky BCE BWUAL  aKyCTHU4EeCcKOro
odopMneHna, KPOME OTKPLITOrO, foBbiLLa-
10T 4ACTOTY PE30HAHCA FONOBKY, 3HAA 3KBU-
BaNEHTHLIN 06bEM, MOXHO OLIEHUTL HEODX0-
Lmbiin 0GBEM KOpriyca UCXoAs U3 BONYCTW-
MOW CTeneHu ee NnoBbileHrA.

NpuUro4HOCTL rONOBKY [NA BOCNPOU3BE-
NEHUSE HUBLWKX 4acTOT MOXHO OUEHWUTL No
3IMNMPUYECKOMY cooTHoweHVIo Fo/Qy.. Ecnn
3TO OTHOWeHWe coctaBnaeT 50 nn MeHb-
we, na3nyarens npeaHasHasex ans paboru
8 3aKpLITOM Kopnyce, ecnv 90 v 6onblue —
8 dasouHeepTope. C 3THUX Xe No3vumi ons

100

neHve, peKoMEH-
LYEM OpueHTUpo-
BATLCA HA pe3ynb-
TMpyowylw AobpoTHoCTL B8 AManasoHe
0,5...1,0. Ecnm oHa pasHa 0,5, To pocturaet-
CA HAMNYHLLIAR MMITYNbCHas XapakTepucTy-
Ka, ecnv 0,707, To AYX Havwbonee maaxasi.
Npyn po6poTHOCTH, pasHoW 1, Ha [acToTe
cpesa nossaerca nonbem okono 1,5 ab,
BOCNPUHUMEEMLIT HA CAYX KaK “XNecTkuin”
3Byk. C pocTomM BoBpoTHOCTH Ha AHYX noss-
NAETCA APKO BLIPAXEHHBI PE3OHAHCHDIN
“rop6”, NAOLLMIA XapaKTepHL “ryaswmiz’
npu3syk. Bripodem, 8 HEKOTOPbIX CNy4anAx
C Y4ETOM XapakTepa My3blKanbHOro Marepu-
ana v NnepesaToHHON XapakKTePUCTUKN CANo-
Ha 3TO MOXET OKa3aTLCA NONE3HbLIM.

OTkpbiToe odopmeHvie aBTOMOBWIbHOM
AC coagaetca, Kak Npaswsio, NaHenaMu ca-
noHa. Vix xapakTepucTuky Janeku ot Heob-
XOOUMBIX, 8 M3MEHEHUs] NPaKTUYeCcKHn He-
BO3MOXHbI. [103TOMY NMPUXOAMTCA 3apaHee
MUPUTBCA C yxyaweHvem AYX 8 obnactu
HWU3KUX YacToT. MNnowans noeansHoro aKyc-
TUHECKOTO 3KPaHa, He BMAKWEro Ha BOC-
npousseaeHUe HacToT Beillie Pe30HAHCHOM
4acToThl ronosxku F,, cocrasnaer

S =0,125(V/F.Q.)* (M),

rae V=340 M/C — CKOpPOCTb 3BYKa;

Qi — NonHas ROBPOTHOCTL FONOBKK.

Mockonbky NAOWAAL PEANBHOrO aKycTu-
YEeCKOro 3KpaHa 3HaYUTENLHO MeHbllie Uae-
anbHOM, NPy TaKOM 0bOPMNEHMN MHEMWYE-
CKUWX FONOBOK Ha HbKHE 4aCTOTe BOCNPOU3-
BOAMMOrO AMana3oHa nossuTca cnag AYX:

N=10Ig (S'/S) (nb),
rae S’ — ¢akTuieckan NnoLans 3KpaHa.

NosicHM CcKkazaHHoe Ha npumepe. Ecan
B3atb F.= 60 My, Q= 0,8 (TnnuHbie 3Haye-
HUA QA “nonyxos”), NAoWaab naeanbHoro
akpaHa cocrasuT 6,2 M7l Nnolaas 3aaHen
NONKW AaxXe B "JyeTsepke” pas B LLeCTb MeHb-
we, No3Tomy crnag, A4X na wactore 60 Ny co-
crasuT nopsaxa 8 6. laxe ¢ yveTtom nepe-
DATO4HON XapaKTEPUCTUKM CanoHa BoCNpo-
vsgeneHvie yacToT ke 100 Mu Bynet 3a-
meTHO ocnabneHo.

AHanornuHbin  addekT nabnopaeTca
¥ NPY YCTAHOBKE FONOBKM B 3aKpbITbiA KOp-
nyc, TONBLKO fipuUunHL ee apyrve. “Yacrora
pe30HaHCa ¥ nonHana [OBPOTHOCTL IONOBKU
NPy yCTaHOBKE B 3aKpbITHIA Kopnyc o6be-
MOM V, COM3MEPUMbIM C 3KBMBANEHTHBLIM
V.5, YBENUUMBAKOTCH:

F.=kF

Qs=kQ

K=V{1+ V. V).

3peck V. — 3KBUBANEHTHLIN 06bem; V —
o0bveMm kopriyca.

Takuvm 06pPa3oM, Npy YCTAHOBKE roONOBKN
8 3AKPLITHIA KOPITYC € 06LEMOM, paBHbIM 3K-
BWBANEHTHOMY, €e pe30oHaHcHaa 4acTtoTa
¥ BOBPOTHOCTL yBenuumBsaloTen 8 1,41 pa3a,
8 Kopriyce o6vemom 0,5V, — B 1,73 pasa
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¥ Tak panee. VimeHHo 310 06CTOATENLCTBO
orpaHvuMBaeT npuMeHeHve B asTomobune
ronosoK ot "AoMawHnX" AC, NOCKONbKY OHU
B GonbluMHCTBE Cnyvaes TPeGyloT 3Hauu-
TenpHoro obvema xopnyca. OaHaKo MOXHO
HECKONLKO NOAKOPPEKTUPOBATL XapakKTepu-
CTVKM KOPIYCa, €CNU 3aMNOoNHUTL €ro 38yKO-
MorNoTUTENEM.

BseaeHve 3ByKONOMOTVITENA B KOPNYC
3KBVBANEHTHO yBENMYEeHWIo ero obbema Ha
5...30 %. CooTBETCTBEHHO CHUXAETCA ¥ pe-
30HAHCHAA YacToTa rPOMKOrosopuTens,
8 npenene oHa ymeHbwaetca Ao 0,85 ot uc-
XO4HOW BENVHUHLI ONA HEe3anonHEeHHOro
Kopnyca. Kpome Toro, 3sykonornoturens
No3BONAET yMEHLLMTL OTPAXKEHVIA CUrHana
1 pEe30HaHCHbIE ABNEHWA, 4TO BnaronpuATHO
ckasbiBaeTca Ha pesynstupylowen AYX,
3KCriepUMeHTanbHO YCTAHOBEHO, YTO 3TOT
meton Havbonee addexkTuBeH ana Kopry-
coB HeBonbworo obvema. KoHueHTpauua
3BYKONOMNOTUTENA  AOMKHA COCTaBNATb
20...24 r va nurp obvema [13]. Ha npaktuke
pobasneHue 3ByKONOImMoOTUTENS Npexpatlla-
10T NOCNE TOro, Kak pPe3oHaHCHan YacToTa
rONOBKY NEePecTaHeT CHWKATHLCS.

B 3aKpLITOM KOpNyCce HyXHO 3anonHnTh
npybnuanTensHo 60 % obvema no3aan ro-
nosKW, Npy Hanuydum asovHsepTopa v
NaccYBHOrO M3ny4aTensa ROCTaTO4HO HaHeC-
TV 3BYKONOINOTUTENL Ha 330HI0K (06A3a-
TenbHo) u GOKOBLIE (KEenarenbHo) CTeHKW
cnoem TonLmHon He MeHee 20 mm. B peso-
HAHCHBIX KaMmepax — aKyCTHU4eckoro
odOopMNEeHNA BHICOKMX MOPAOKOB — 3BYKO-
nomoTuTenb He obRzareneH, HO B HEKOTO-
Phbix CAYHAAX MOXET GbiTb NONE3HLIM HAHEC-
TV €ro Ha OaHy u3 cTeHok cnoem 10...20 Mm
IR CHYWKeHWA fOBPOTHOCTU.

3BYKOMOMMOLLAOLLMIA MaTepyan ons 3a-
nonHeHna BHyTpeHHero obvema kopryca
[0MmKkeH GbiTb phiXNbIM ¥ NOPUCTHIM. TprMe-
HWMbl BaTa B BAAE MAtos (/1A 38KpLITOro
opopMNEHNa MOXHO B Marep4atoMm wunu
MapnesoM MeLlke), AAKPOH (CWUHTENOH).
YRo6HO Tarke NpUMEHATL MMCTOBON NOpOo-
noH (neHononvypetaH) 8 BMAE KOBPWKOB
¥ matos TonwmHoit 20...50 mm. He cneayet
pasmeLLaTs 3ByKorornotuTens 86nn3mn oT-
sepcTva v TpyOwl (pasonHsepTopa, Tak
Kak 4pe3mepHoe peMnuposaHne moxer
NPUBECTU K MONHOMY MPEKPaLLEHUIO ero
pectaua. Mars! KpensiT Kk BHYTPEHHUM No-
BEPXHOCTAM KOPITyCca rBoafsmy, Lypynamm
N HA KNEIO.
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CBEPXJIMUHEUHbLIN YM3Y
C rMYBOKOMU 00C

C. ATEEB, r. MockBa

OCOBEHHOCTM NEYATHOW MNATbHI
U MOHTAXA YCUNUTENA

Ha pue. 13 npeacraeneno pacnono-
XEHUE BNIEMEHTOB Ha NnaTe 0aHOro KaHa-
na (cMm. puc. 12 8 npeabliayLLeis 4actv cra-
Teu). Momumo GonblKMHCTB2 3NEMEHTOB,
YKa3aHHbIX Ha NPUHUMNUANLHOW cxeme
(puc. 4), Ha Nnate npeaycMOTPEHa ycTa-
HOBKA pPRAa AOMNOAHUTBALHLIX KOMMOHEH-
TOB. [N coxpaHeHus COOTBETCTBUA Hy-
MEPAaLIK NPEXHUX U HOBBIX 3NEMEHTOB Ha
nnare “M NPUCBOEHL! OHEPEaHbIE NOPSAa-
KOBblE HOMEpPa Mnu DyKBEHHBIE UHAEKCH!,
nanpumep, VT23A, R86B.

Mnara paccyutana Ha ycraHosky 6onee
PacnpoCTPaHEHHbIX MOLLHBIX TPaH3uCTOo-
pos KT818I u KT819 no 12 wryk Ha nne-
40. B cBA3n ¢ aTtum yBenuyeHo qmcno
TPaH3UCTOPOB BO BTOPOM CTyneHu NoBTO-
pvtens (VI20—VT27B) ¢ HeTbipex no we-

CTW HA NAEY0, a TAKXE YBENWYEHbL! TOKK
nokos VT16—VT27B. Kpome toro, notpe-
608aN0OCL U3MEHUTL HOMUHANBLI PROA pe-
3ucrtopoe: R76, R77 renepr — 130—
150 Om (Bmecrto 390 Om), R78—R81 — no
8,2—10 Om (emecto 15 Om). Homunan
R64, RE6 Takxe UMEET CMBICA YMEHBLLUTL
0o 10 Om. Tpanaucropw VT16—VT19 nago
crabamTb NnacTuHYaTbLiMK TENNOOTBOAA-
MW 13 aNOMKUHUEBONO Criasa TONLWMHON
1.5.2Mm u Enou.ma.m,to NOBEPXHOCTU HB
menee 25 cMS — N0 OJHOMY Ha KaXay0
napy rpan3ncropoB. AnaVT13 uVT14 tak-
xe npep,ycmorp%Hu HebonblwKe TennooT-
Boabt (8...10 cm?). [ins ymeHbLUEHUN Ha-
rpesa VT13, VT14 MOXHO Takxe cnerka
ysenuuute Homunanet R59 u R63 no
160 Om (Bmecro 150 Om).

Hanee, HomuHanb! R82—R85 cHuxeHb!
no 13 Om (Bmecto 68 Om), a R86 — R93 —
no 3,3 Oma (Bvecro 4,7 Oma). Uamenenmns

KOCHYAUCb TaKXe HOMUHANO0B Liened Kop-
pekunn — C16 Tenepb UMeEET eMkoCTL 470
nd (emecto 270), R25 1 R26 — no 2,7 kOm
(emecto 4,7 kOm u 1 kOm cooTeeTcTBER-
HO), R33 tenepb umeer Homunan 47 Om
(BmecTo 220), R38 11 R44 — no 2,2 kOm
(BmecTo 2 kOm), R64 1 R66 — no 10 Om
(smecto 15). Konpencatopw C17, C18
MOryT BbiTb b0 3ameHeHbl OaHKUM TPy6-
HarbimM Ha 3—3,3 nd, nubo nsyms no 6,2
n® (npu HeobxoaumocTu noabupaerca no
BUOy NEPEXOAHOMro Npouecca).

Lns ysennHenns MuHMMansHoro nage-
HUA Hanpsxedus Ha VT20—VT43 npw or-
kpbiBaHun VD26, VD27 xenarennHo no-
CNenosarenbHo C AMUTTEPOM TPaH3KUCTO-
pos VT16—VT19 ekmounts No guoay Tuna
KA521A 8 npamMom nanpasnexun. Ha nna-
TE€ MECTa ANA HUX HET, NO3TOMYy AMop,
ynobree BCcero enasith B pas3puis MexXgy
COOTBETCTBYOWUM BbIBOAOM 3MUTTEPA
¥ KOHTaKTHOWM NAOLLAAKOMK.

B nononnenue Kk unaukauuu uckaxe-
Hult cobecreenHo YM (Bui3biBaeMbix “XB-
CTKMM" OrpaHu4eHUEM BLIXOAHOMO CUrHa-
na) BBEAEHA BO3MOXHOCTb MHAMKALMK
cpabarbiBanun “MArkoro” orpaHuuuTEns.
370 pOCTUraBTCA 3a CHET U3MEHEHUS E€ro
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cxembl (cM. puc. 14). Mpu cpabartbiBaHun
“MAMKOro"” OorpaHu4uTenss Ha pPe3ncrope
R126 nosenaercs HanpsiXXeHUEe COOTBET-
CTBYOLUEr0 3Haka, abcomorHan BenuyuHa
KOTOPOro pocruraer senuynyb 0,6 B npu
NPEBbILLERKUU NOPOra MATKOro orpaHnye-
Hua scero Ha 90...100 MB. Janchelhwee
YBENMYEHUE ITOr0 HanpsxXeHwus Bbille
1,2..1,3 B 6nokupyerca anoaamu
VD46—VD49.

Kpome Toro, npepaycMoTpeHa BO3MOX-
HOCTb BbIBOAA BLIXOAHOTO kackana OY DA1
B pexum Knacca “A” ans CHAXEHUS €ro He-
nunenHocTu u 3ddeKToB AeTEKTUpPOBa-
Hus BY nomex npu pabore Ha oTHOCUTENL-
HO HuMakoomuyio (3,5 xOM) Harpy3ky. WUc-
TO4HUK TOKa senuuuHoi 4...6 MA Boinon-
HEH HA Nonesom TpaH3ucTope VT46 tuna
KMN303E nnu KN364E v peauctope R125
(okono 150 Om). MNockonbKy uckaxeHus
KP140Y01101 u 6e3 ucro4HuKa TOoKa
BECHLMA Masibl U HE BHOCHAT YPE3IMEPHONO
pknaga 8 obwuit ypoBeHb WUCKaXKEHWIA
YM3Y, ycranoska VT46 u R125 neobsza-
tenbHa. MNpu ycrardoske VT46 neobxoaumo
nposBepuTL ero npobusHoe HanpsxeHue

. T€éM, 4TO nNnapa3uTHasn

AOns  npepenbHOro
yMeHbLUERUST Napa3vuTt-

HOM UHAOYKTUBHOCTU KR16
MOHTAX2a BbIBOALI TPaH-
3UCTOPOB  BbIXOAHOMO
xackapa VT20—VT43
3anasiiel HENOCPEACT-
BEHHO B NEYaTHYO nna-
Ty. 9ra Mepa Bbi3BaHa

K 6b16.9 DAT
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1. Matepwan - [116, AMF, BS5
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2. XumobpaboTka - TpasneHHe ¢ NOCIEYOLMM aHOAMPOBIHMEM W YOPHEHMeM
3. Fny6uHa Bcex oTeepcTuii - 11 MM (+2). [InuHa pesubs 8 mm (+2)

4. Yka3aHHyo NOBEPXHOCTb (PPe3epoBaTh HAYMCTO B NOCNEAHIOI cuepeab
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YMEHLLUEHUS NAowaau neTens nporexa-
HUSA TOKa u pa3mewenuns ux B6nu3u npo-
BOASLLMX MAIOCKOCTEN.

C 370l UENBIO, B HACTHOCTY, BLIXOAHbIE
TPaH3uCTOpb!, kak u auoaw VD37—VD41
(Ha puc. 13 oHu nokasaHbl KPacHbIM LBE-
TOM), pa3MeLleHb! 104 NEYaTHON NnaToi
CO CTOPOHL! TENJIOOTBOAA U U30ONMPOBaHbI
OT HEro NpoKnNaakok u3 TEennonpoBoas-
wen pesuHb Tuna “Homakon” unu asano-
MM4YHOM, B KpalHEM cnyvae, u3 fnascaHa.
MoxHo Takxe npumenuTs cmoay, 6Gepun-
NUEBYIO UK AMOMOHUTPUORYIO KEPaMUKY
B8 COHETaHWUK C TENNONPOBOAALLEN NACTON.
Mpu ucnone3oBanuk NPokNanok, ocoben-
HO TOHKMX, HYXHO O4eHb TLATENLHO NPOo-
BEPATL YUCTOTY CONPAraeMbiX NOBEPXHOC-
TBW ANS NPEAOTBpaLLEHHN NONanaHus Ha
HUX METaNNMYECKHUX ONUIOK MNK 3ayCeH-
ues.

[ea TennooTeOpa ANA ABYX KaHanos
UHTErPUPOBaHb! B KOPNYC YCUNUTENS B B~
ne ero 60xkoBbiX CTEHOK. HepTex TennooT-
BoAa npuseneH Ha puc. 15. lMNpuwkum
VT28—VT43 u VD36—VD41 ocywecrens-
€TCS C NOMOWbLIO CTANbHOW NNACTUHDLI
(puc. 16).

Mpu “nnasapHom” pa3MeleHr MoLL-
HbiX NONynposoAHuKoBLIX Npubopos nna-

Ta KOHCTPYKTUBHO 00beauHAeTCH € TENNOo-
orsopom. 310 obcrositenscTeo Tpebyer
ucnonb3osanma ocobor  TexHonoruu
cbopku ycunutens.

Chavana Ha ne4arHyto nnarty MoHTUpY-
0T BCE AETank, KPOME KOHAEHCATOPOB
C80, C81, tpan3ucTtopos VT15, VI20—
VT43 u avopoe VD36—VD41. Danee 3tn
Tpan3ucTopsl (xpome VT15) u auoaw! ¢ oT-
$HopMoBaHHBIMY BLIBOJAMYM pacKnaabisa-
10T MO NOCaA0YHBIM MECTaM Ha TEMNOOT-
BOAE, HANPUMEP, C NOMOLLLIO KOHAYKTOpa
M NPYOKUMAOT NNacTuHoM (0 HEl HuxXe)
Tak, 4yTobb OcTaBanacb BO3MOXHOCTbL WX
NEPEMELLIEHNA NPKU HEBONLLIOM YCUNUU.
3arem Ha ux BLIBOAL HAAEBAXT NAATY, UC-
none3ys ANA COBMBLLIEHNUS BLIBOAOB C OT-
BEPCTUSIMK NOABUXHOCTL INEMEHTOB. [To-
cne 3Toro nnaty GUKCUPYOT Ha Kpenex-
HBIX CTOMKax BbicoTon 10 MM (YeTbipe oT-
sepcTus B6nM3u yrnoe nnaret) unm Ha He-
CKONBKUX BPEMEHHBLIX ONopax, Hanpumep,
DECATUMUINIMMETPOBbIX Kybukax u3 TBep-
poro aepesa. flanee NponavealoT BCE Bbi-
soant VI20—VT43 u VD36—VD41. MNocne
3T0r0 0CcBOBOXAAT NPUXKM, U NnaTy
BMECTE C AM0AaMU U TPaH3UCTOPaMU CHY-
MawT ¢ paguaropa. [poBepawT Ka4ecTso
naiiku VT20—VT43, VD36—VD41 (BbiBOAL!

VD40, VD41, oka3wbBaw-
wueca nog CB80, C81,

HE AONXHbL! BbICTYNaTh U3

nnatet Oonee 4eM Ha

0,6 MM) 1 MOHTHPYIOT KOR-
pencaropsl C80, C81. Yc-
TaHoBKY  TPaH3uCTOPOB
¥ AUOO0B MOXHO MNPOBO-
AUTL B HECKOMBLKO TMpu-

€MoB, Havmhath ypobHes
c VT28—VT43. TpaH3uc-

4 Top VT15, Buinonssowmii

dyHkUMO paTyuka Temne-

parypbi, BaMeawT B nnary
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Tak, 4robb ero kopnyc
BXOAUN B TNyX0€ OTBEep-

CTU€, NPOCBEPNEHHOE B TENNOOTBOAE.
Mopo6ran koHcTpykuusa obecneudvBaer
HaUMEHLLIYIO Mapa3uTHYX EMKOCTb 3TOW
BbICOKOOMHOW LENK YCUIUTENA.

3areM ocTaeTcs TONbKO CMa3aTh BCE
KOHTaKTUPYOLME MNOBEPXHOCTU TOHKUM
Cnoem TEeNNoNpoBOASALLEN NAacTl, 3anon-
HUTL MNacToik OTBEPCTUE B TErJIoOTBOAE
ana VT 15 n akkypaTtHo Bce cobpare “Hauyn-
cTo”.

Mpu packnanke TpaH3UCTOPOB Crieayer
PYKOBOACTBOBATLCA NPaBUNOM: TPaH3uc-
TOPbI C HauMeHbLUKUM hy 5 pacnonarawTcs
CO CTOPOHB! MANOCUrHASNLHOM YacTy nna-
Tbl ycunutens, a ¢ Haubornblium — co CTo-
poHbl XP4

Or peaarymn. PeryimpoBKka paanoanex-
TPOHHBIX YCYROACTE NOBLILIGHHOR CNOXHOCTH,
a ceepxnmieAnwil YM3Y ¢ rmyBoxoit O0C,
paspaborsrnbii C. AreeasiM, GesycnoBHO,
OTHOCHTCH K ¥X 9MCAY, HEPBAKO CONPAXEHS
€ PUCKOM NOBPEXOEHHA QOHOrOCTOALMX [R1~
ANOINEMEHTOB, ITOT PHCK MOXHO CBECTH
K MutHAMyMy, ecan CG0pKy, PerynupoBky o 1c-
fIBIT3NMR BBHINONHATE (10 DEKOMEHGAUMAM, OC-
HOB3HHBIM Ha PB3YNLTATAx M3IroTOB/IeHUS
onemubix o0pasuoes.

B HBCTOfILjee BPEMS IPOXOARY OYTNALKY
H HMCIIBITBHWA KOHTDONBHLIEC SK3BMILTRG YCH -
NATBNRA, WSrOTORNEHHbIE NQ NYUGNNKAUVRM
B “Paano’. ina nonHOTol IKCHIEpUMEHTa 3T
RENGETCA PAIHEMK MOALMHM, B PA3HLIX MOpO-
A% K [axe e pasHsix rocynapcraax! Onwr, no-
NYHEHHBIA NPK PETYINROBKE KOHTROMBHHIX 3K~
3emnnspos, Oyner ofobiyer u onyGnMKogaH
B BMAE DOKOMEHAAUMIA B OQHOM 13 0YEPERNX
HOMGPOB XYpHAana Yararesmm, (psCTynan-
UMM K CaMOCTOSTTENLHOMY M3rOTOB/IENMIQ
yeunmremn C Areesa, COBETYEM [ONAATHCS
STO8 nyGmwkauns,

(NMpogosmxenve cneayer)



HOBbLIE TEJIEBU3OPbD! “PYBUH"

Npogomxenne. Hauano cm. Ha c. 14

B matpuue R, G, B. MosTroMy HanpsxeHue
YNPaBneHUs HACLILLEHHOCTHIO C BLIBOOA 4
mukpokonTponnepa D402 npuxofvT Ha Bbi-
Bon 26 npouyeccopa 4epe3 penutens
R425R437.

Tpu LBETOPA3HOCTHLIX CUrHasna NnocTyna-
10T Ha maTpuuy R. G, B, xyna nopan curHan
apkocTy. B pedynsrare ux anrebpanieckoro
crnoxenua B HeoBXxoanMbiX COOTHOLLEHUAX
nony4atoTCA CUrHaNbi OCHOBHbIX LBeToB R,
G, B. Onu yepes perynmupyembie yeunureni
¥ SMUTTEPHBLIE NOBTOPUTENM NPOXOAAT Ha
Bbioab 18—20 npoueccopa. Ynpasnsio-
wpe Bxoabl yecunuTenei 06beanHeEHb M Noa-
KIOMEHD! HEPE3 OrpaHudvTEnL ypoeHs Be-
noro K BuiBoAy 25 npoueccopa AnA perynu-
POBKU KOHTPACTHOCTU U300paxeHns Hanpsi-
weHuem B npepenax ot 0 po +5 B. Orpanu-
YUTENb YPOBHA 6EN0ro B BbIXOAHBLIX CUrHa-
nax Ha4yuHaeT paboTarb, ecnu HanpsXeHue
Ha noBom 13 Bbixofos pocTuraet +6 B. MNpn
3TOM HanNpPsXXEHWE YNPaBNEHUS KOHTPAacT-
HOCTHI0 YMEHbLLAETCA Tak, 4TOOb! HE Npesbl-
LIANOCh YKa3aHHOE 3Ha4YEHUE.

Kpome Toro, ycunutenu R, G, B umerr
BXOAbl, YEPE3 KOTOPLIE PEMYNMPYIOT NOCTO-
SHHYIO COCTaBASIOLLYIO B BbIXOAHbIX CurHa-
nax. Onm Nnoaxo4eHb! K Boisoay 17 npouec-
copa AnNs perynvpoBku APKOCTH n3obpaxe-
HuA. Pa3max BbIXOOHBbIX CUTHAN0B Ha BLIBO-
nax 18—20 npu MakcUManbHOK KOHTPacT-
HOCTW — 0k0710 4,5 B, a vHTEpBaN UaMeHeHna
UX NOCTOSAHHOW COCTaBAMMOLLENA — OKOMO
2 B npu uamMeHeHUM yNpaBnsiowero Hanps-
weHun apkocTu ot 0 ao +5 B. YposeHb wep-
HOr0 B BbIXOOHOM CUrHane paseH OKOMo
1,25 B npu cpearem 3Havenwm (2,5 B) yn-
paBnsowWero HanpsixkeHus Ha Boisope 17.

B ebixopHbix yeunutensx R, G, B npouec-
copa 06ecneumnBaeTCA TAKXKE raleHmue fy-ei
KWHECKONa BO BpPeMsi OoBparHoro xoga no
CTpokam u Kaapam. B 3Tux BpeMeHHbIX nH-
Tepeanax Hanpsxenue Ha BbiBogax 18—20
He npesbiwaeT 0,4 B. BbixogHbie samutTep-
Hbie MOBTOPUTENK NPOLIECCOPA BbINOMHEHLI
Ha TPAH3NCTOPaX CTPYKTYPbI N-p-Nn C reHepa-
Topamu Toka 1,8 MA B uenu amuTTepos. 3To
HaKNALIBAET OrpaHUHEHKS Ha BXOJHbIE Kac-
Kafb BHELUHWX BUREOYCUNMTENEN. OHW HE
AOMKHBI UMETL BLITEKAOWMIA TOok Gonblue
1,8 MA. MakcumarnbHbilt BLITEKAIOWMIA TOK
yepes ebiBoabx 18—20 npoueccopa — 5 MA

Ha ebixoaHbie younutenu R, G, B npouec-
copa DA100 moryr 6uimb NogaHb! BHELLHUE
curHans R, G, B. [Ina 3aToro B Hem uMeeTca
BHYTPEHHWIA kommyTaTop. Brewnue R, G, B
curHanbl NogaKT Ha BbiBoAbl 22—24 npo-
ueccopa. Ux pa3max ponxet 6eims 8 npege-
nax 0,7...1,4 B. KommyTraTop ynpasnsercs
yepes BbiBoA 21 npoueccopa. Npu Hanpsixe-
HUK Ha Hem B npeaenax 0,7...1,4 B srewnue
curHans ¢ BuIBOAOB 21—24 npox0asT Ha Co-
oreercTayiowme BuiBoas 18—20. MNpu atom
0CTaloTCA PaboTaoWMMIA PEMYNATOPb! APKO-
CTH 1 KOHTPACTHOCTH.

Ecnv Ha BxOA yNpaBAEHUS KOMMYTaTO-
pom R, G, B (BbiBOg 21 npoueccopa) no-
paTth Hanpsxenue, npesbillaowee +4 B,
T0 BbiXOaH R, G, B (BuiBOOH 18—20) ne-
penayT B BbICOKOUMMNENAHCHOE COCTORHUE,
1. €. BynyT BbIKNOYEHDbI. B Takom cny4ae Ha
HWX W, CNEAOBATENBLHO, HA BXOAb! BHELLHUX
BUAEOYCUNUTENEA MOXHO NOAATL CUrHasbl
R, G, B ¢ opyrnx y3nos renesu3opa, Hanpu-

MEep, CUrHanbl MHAMKALUMK C MUKPOKOHT-
ponnepa. O4eBUaHO, HTO Npu 3ToM peryna-
TOPLI APKOCTU U KOHTPACTHOCTU HUKaK He
BAMSIOT HA COCTOSIHUE BBIBOAOB, 3 APKOCTh
1 KOHTPacTHOCTL 3obpaxexus ByayT non-
HOCTBIO ONPEeNenaTLCs napamMeTpamy uc-
TOYHUKA curHana

BHeLUHME BbLIXOAHBLIE BUAEOYCUNMTE-
S KOHCTPYKTUBHO PacrOnoXeHb! Ha nnare
xuneckona. Kaxgeiii u3 Tpex suaeoycunmre-
Nl NOCTPOEH MO OBYXTAaKTHOW CXeMe, HTO
obecneynBaeT Manyio ANMTENLHOCTL GPOH-
TOB ¥ CNAA0B BLIXOAHOTO CUrHana u ycrpa-
HSIET APKOCTHDIE UCKXKEHUS YHaCTKOB U300-
PAXEHUA C MENKUMI 3niemMeHTamu. Kaxapi
BMaeoycUnuTeNb pPaboTaeT Ha EMKOCTHYIO
Harpy3ky — Karof, kMHeckona.

Paccmorpum mx paboty Ha npumepe “3e-
nenoro” suaeoycunurens. EMKOCTb Harpya-
KU 3apsxaeTcs Hepes pe3uctop R217, or-
KpbITLIA Tpan3uctop V1204 u pel3uctop
R218, a pa3psxaercs — Yepe3 pesncTop
R218, anon VD202 u OTKpLITHI TPAH3UCTOP
VT203 (Tpan3ucTop VT204 npu 3Tom 3aKpbIT
nageHvem Hanpsxenus Ha avope VD202).
Marsioe conpoTveneHue B 3apaaHO-paspaa-
HbIX LIENAX Harpy3ku no3sonuio NoyuvTb
ManNy1l0 ASMTENBHOCTL (DPOHTOB U Cranos
HaNPXEeHU 1 LLIUPOKYIO NoNocy Nponycka-
HuA younurens. Kpome Toro, yBenuyeHue
CONPOTUBANEHUST HArPy304HOro pe3ucTopa
R216 HuxHEro nneva ABYXTAKTHOrO yCUNn-
Tens obneryuno pexwm ero pabotsl. Koag-
duUMEHT ero ycunenust cnabo 3asucut or
pa3bpoca NapameTpos TPaH3UCTOPOB, Or-
PeensieTca OTHOLIEHUEM COMPOTUBAEHWIA
peauctopoe R215 u R212 u npnbnnavterns-
Ho pasen 30. Crabunutpon VD204 (obuwmit
A TPEX ycwutener) obecnevyuBaeT Ha-
yanLHOE HaMNpPAXEHUE CMELLEeHVsI BXOO0B
yCUnUTenNen AN CornacoBaHMA UX C BbIXOA-
HbiMK ypoBHamu cursanos R, G, B npouec-
copa DA100 rio nocTosHHOMY TOKY.

YpoBeHb 4epHOro Ha “3eneHoM” Karoae
KMHECKOMNa YyCTaHaBAMBAIOT ABUXKOM Pe3unc-
Topa R214 Ha yposre 125...130 B. Ha “xpac-
HOM" 11 "CMHEM” KaTOLAx TO Xe NenatoT pesu-
ctopamn R204 u R224 coOTBETCTBEHHO.
Pasmaxu CUrHanoe Ha “KpacHoM™ u “cunem”
karonax (perynuposka 6anarca s 6enom) yc-
TaHaBMmBaT peauctopamu R201 u R221
COOTBETCTBEHHO, NOACTPavIBas WX NOA, pas-
max “3sneHoro” curHana, umelwero duk-
CUPOBaRHDI KOPOULMEHT yCUNEHKS.

Ha nnare kmHeckona pacronoxeHbl Tak-
XE SNMEMEHTH PA3BA3BIBANOLLUMX LIENEV NKTa-
Hua yeunurens (R220, C205), ycropsiowero
anexTpopa (C208, R200) » moaynsTopa
(C207, R232) kuneckona. MNaHens kMHecko-
na X201 uMeeT BCTPOEHHbIE Pa3pPAaHUKA
¢ npobusHbiMu Hanpsxenusamu 9...12 kB
nna Qokycupyrowero anextpopa, 2...3 kB
Ans yckopsowero anektpoaa u 0.4...1 xB
ANA OCTaNbHLIX JNEKTPOAOB KUHECKONA.
“Obume” BHIBOLbI PA3PAOHMKOB, COSANHEH-
HBHIE BMECTE, OTAENbHBIM NPOBOAHUKOM
MOAKMONEHB! K BHELLHEMY NPOBOASLLEMY
noxpLITWIO (axkBagary) xmuneckona. lNocnen-
Hee eLue oaHuM nposoaHukoM (BCL) coenn-
HEHO € LIENsIMK OCHOBHO NNaTbl TENEBU30-
pa. 3to obecrneqmsBaeT pa3nensbHoe npoTe-
KaHVE TOKOB Pa3pPRAKV akBagara v curHasib-
HbIX LEnei npu anekTpuyeckux npobosx
B KMHECKONE (TOK Npu 3TOM AOCTUraeT ae-
CATKOB Ui COTEH aMnep), 4EM CBOANTCH K M-
HUMYMY BEPOSITHOCTL MNOBPEXAEHUNA 3ne-
MEHTOB Tenesnaopa.

(Mpogomxenne cneayer)

Paavoperanu — noyTon no karanory
(80 py6.) ¢ wnmocTpauvamu. O6vem —
240 c. Bonee 48000 HavumeHoBaHIA.

125040, Mockea, a/s 36
E-mail: alex_a@dialup.ptt.ru

* * *

Mporpammarops!, aMynNaTops!, Tec-
Tepbl M/cx. YactoTtomepb!, uudpoBbLIE
ankTodonbl 1 ap. Habopbt ana cbopku.
PaspaboTka 1 M3roTOBAEHWE 3NEKTPO-
HUKM N0 MHAMBUAOYANbHBIM 3aKa3aM.
Jns karanora — koHeepT c o/a. 620078,
Exarepunbypr, a/a 199, 3acbinkuHy
C. B. E-mail: zasia199@etel.ru.

» » w*

OTNALOYHBLIE CPEACTBA ans
80C31, 80C85, ATBIC51/55/2051.
HN® "ACAH" Ten.: (095) 286-8475.

* * *

MPEONATAEM

ATC — Panasonic, LG ans oducos
roCTUHML,

MNporpammbl Tapudwukauyuu. Ycra-
HOBKa, Bbie3/] Ha 06bekT.

Paguorenedonbl. Tenedonn. [o-
craBkKa.

Mocksa: 1/¢ (095) 962-91-98; 962-
94-10.

C.-Merepbypr: T/¢ (812) 535-38-75.

AnexTponHan noura: ms_time@hot-
mail.com

* * *

BuicbinaeM noqtok  paguontobu-
Tensckue Habopbl, paauopeTanu, 3AlM-
HACTU k moto WK/MNn/tOn, Ypan, Boc-
xon, k. 6/nunam Opyx6a, Ypan 1 mHo-
roe gpyroe. Katanor 6ecnnarHstis. Kox-
Bept ¢ obparHbiM aapecom obsizare-
nen. 426034, Uxesck, a/a 3540, Ten.:
(3412) 78-07-13; 43-15-88

44-36-18. E-mail: svet@udm.net

* * "

NPEONATAEM

PemOHT mobbiX akkyMynsiTOPHbLIX
cbopok: coToebix TenedoHoB, HOYTOY-
XOB, paauocTaHuvid, paamotenedoHoB
uT. a. Jocraska no Poccun. Obmen 6/y
aKKyMynSaTOPOB C 33a4€TOM CTOMMOCTH.

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

C.-Mevepbypr: v/¢ (812) 535-38-75.

BnekTponnas nouta: ms_time@hot-
mail.com
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aa AONOJIHUTEJIbHAA SALLIUTA
CTABUJIN3ATOPA OT NEPEIrPEBA

B. AHOPEEB, r. Tonbartu Camapckoii o671.

NWCTOYHUKU NMUTAHUSA

power@paguo.ru

Ten. 207-89-00

PAQKO Ne 4, 2000

Mpu npoexTupoBaHun CTabunn3aaropos ¢ OrpaHNYeHNeM Toka pac-
YeT Ten/00TBoAa PEryaupyiowero TpaH3ncropa NpoBoANT AN 3Ha-
YeHUS MOLWHOCTH, BBIAEASEMON HAa HEM B aBapUHHOM peXHUMeE.
YmeHblunTh 3TY MOLWHOCTH NOMOXET YCTPOWCTBO, NpEensIoXeHHOoe

aBTOPOM CTaThbH.

Ana 3awmTe crabunulaTopa oT nepe-
rpeBa 1 nNOBpexaenuss BO BpemMs nepe-
TPy3Ku uUnk 3aMblKaHUA B HArPy3Ke MHOTOa
ObiBaET HEQOCTATONHO NPOCTONO OrpPaHu-
HEHUA BLIXOOHOTO TOKa, 0coBeHHo Npu OT-
HOCUTENBHO BbLICOKOM BBLIXOOHOM Hanpsi-
xeHuu. Ucnonb3osanue TpurrepHon 3a-
LMTH! TOXE He Becerpa ynobHo, Tak kak Mo-
XET Bbi3BaTL NpobnemMb! ¢ aBTO3anyCcKoM
crabunusaropa, korpa neperpy3ka Gyner
ycTpaneHna. K npuMepy, Ha perynupyioLem
TpaH3ucTope crabunuzaropa ¢ BbIXOOHBIM
HanpskenueM 15 B, npw Toke Harpy3ku 2
A u BxoaHOM Hanpsixenuu 22 B, sbipenser-
€A MowHOCTL 14 BT B HOpMansHOM pexm-
ME, 3 BO BPEMS 3aMbikaHus], [aXe eCnn or-
paHu4UTbL TOK Ha yposHe 1,5 A, ata MoLu-
HOCTb pasHa 33 Br.

B rakux cnyy4asix NOMOXET yCTPOMCTBO,
KOTOPOE BLIKMOHAET Ha HEKOTOPOE BPEMS
crabunu3aTtop Npyv BO3HUKHOBEHWUK aBa-
PUIAHON CcHUTYaLMK, a 3aTeEM NEPUOANHECKU
NPOU3BOAUT KOHTPOJILHBIE BKMOYEHUSI DO
MOMEHTA WUCHE3HOBEHUA NEperpys3Kku.
B HOpManbHOM pexmume yCTPOWCTBO He
0Ka3bBAET Kakoro-nubo enusnmus Ha pabo-
Ty ctabunnaaropa. 3Ty 0cO6ERHOCTL MOX-
HO UCNONbL30BaTb AN AONONHUTENLHOM
3aLmThl PEryAUpYOLWEro TpaH3ucTopa or
neperpesa 8 ctabunusaTopax ¢ orpaHuye-
HUEM MaKCUMaNLHOMO TOKa (3TO rnaBHOe
YCNOBUE), B TOM YUCNE MMINYNBCHBIX,

YCTPOWCTBO AOMNONHUTENLHOM 33WUTHI
(cM. cxemy) COCTOUT U3 reHeparopa nps-
MOYrOnbHbIX UMMYNLCOB C NEPUOAOM WX
CnepoBaHns OKOMO 2 € Ha 3NEMEHTax
DD1.1 1 DD1.2, y3na KOHTPONS BLIXOAHOrO
HanpsxeHun 3aumuiaemoro crabunusaro-
pa Ha crabunurpone VD3 u TpaH3ucTope

Bxoa -
+22B

DD1 K561M1A7

VD2
KO521A

DD1.3

K Bbig. 14 DD1
P

R524 «
f————=

VD1

Emms K soi8. 7 DD1 I

[ N

Crabnnuaarop
DD14 R7 10k
11

R82
824« VD3 1181411

VT1, 3neKTPOHHOIro NepexKnoHarens ¢ uH-
sepTopom (anemMenTts DD1.3, DD1.4) 1 Bbi-
XoAHoro Tpan3ucTtopa VT2. MNuraeTcs npu-
60p OT Npocreiwero napaMeTpu4eckoro
crabunusatopa na crabunutpone VD1,
NOAK/IOYEHHOMO K KOHAEHCATOPY MuibTpa
sBuinNpaMuTEns. Cxema 3awyiaemoro cra-
6unuaaropa noka3aHa yCnoBHO, KaK OANH
1“3 BapPWaHTOB NOAKMONMEHUR YCTPOKCTBA
3aMTHL.

B HopmanbHom pexume paboTtl Tpan-
3uctop VT1 B yCTPOACTBE 33LUMNTH! OTKPLIT
¥ UMMYNbCb! OT FreHepaTopa He NPoOXoaAaT
Ha TpaH3ucTop VT2, KOTOPbLi 33KPLIT U HE
oka3biBaeT anuanna Ha paborty crabunuaa-
Topa. pu BO3HWKHOBEHUW NEPErPy3Kn
1 YMEHBLUIEHII BbIXOAHOMO HANPAXEHWs A0
3HaYEHUS, KOTOPOE 3aBUCUT OT Hanpsixe-
HuA crabunulaunu crabunutpona VD3,
TpaH3ucTop VT 1 3akpbiBaeTcs u uMnynbCb
redeparopa nocrynawT Ha 6aly TpaHanc-
Topa VT2. CkxeaXHOCTb UMNyNbLCOB Bbibpa-
Ha TakoW, 4To TpaH3uctop VT2 Gonbluyio
4HacTb Bpemenu (1,5 €) HaxoauTca B OTKPbI-
TOM COCTOSIHMMK, WYHTUPYA uens 6a3ul pe-
rynupyoLuiero TpaH3ucTopa crabunuaaro-
pa. 3arem rpan3uncTop VT2 3akpbiBaercs
npumepno Ha 0,5 ¢, ctabunuaatop BKMIO-
Haercs u, ecnu B TEHEHUE 3TOM0 BPEMEHM
HaNPSXEHUE Ha BbIXOOE HE NOCTUrHBT HO-
MUHANBLHOMO 3HAYE€HKS, BHOBL OTK/INOYAET-
ca Ha 1,5 ¢. Takum 06pa3om, MOLUHOCTD,
pacceuBaemas perynupyroum TpaH3uc-
TOpOoM crabunuaaropa B8 asapuiiHoM pe-
XUME, YMEHBLLIBETCH NOHMTH B HETLIPE pa3a.

Ecrnu npu ouepenHoM BKMOYEHUWM Ha-
npsixeHue Ha Bbixoae crabunusaropa no-
CTUIHET HOMUHANLHOMO 3HAYEHUA (3aMbi-
KaHue unu neperpyska oTcyTCcrByer), oT-

Buixog

+158B

I

R9
620

KpbiBaeTcs TpaH3ucTtop VT1, TpaH3ucTop
VT2 3akpbigaeTcs u nepecraeT snusTL Ha
pabory crabunuaaropa.

LUens R5C2 npepna3xavena ans 3a-
meaneHus cpabarbiBanun yCTpoAcTBa Npu
NEPBOHAYANBHOM BKMOHYEHUN NUTaHURA.
BpemeHHbie COOTHOWEHUSI MOXHO K3mMe-
HYTb NOAOOPOM PE3UCTOPOB U KOHAEHCa-
TOPOB, TOMNBLKO HEOOXOAWMO y4MTLIBATL
BpeMs HapacTaHuA HaNPSXEHUS Ha BLIXO-
ne crabunuzaropa. Crabunutpon VD3
cnepyet sbibuparb (N0 HanpsaXeHuo cra-
Bunuaayru) B 3aBUCUMOCTY OT BLIXOOHOMO
Hanpsxenus crabunularopa

Jror npubop ¢ HebonblLUKMMK n3MeHe-
HUSIMIY MOXHO WUCMNONBL30BaTh Ans crabu-
NU3aTOPOB HANPAXEHUA OTPULETENLHOM
NONSIPHOCTH UNW UMNyNbCHBLIX. B wacTHoc-
™, Bbin UCrbiTaH UMNYNLCHLIK Gnok nuTa-
HUA C napamerpamu: Hanpaxedue — 5 B,
HOMUHANLHBI TOK Harpy3ku — 7 A, TOK 3a-
mbikanus — 10 A. TpanaucTtop VT2 ycTpoii-
CTBa AONONHUTENBHOM 3aLUMTB! LWYHTUPO-
Ban TOK YNpaBNBHUA NPENOKOHEYHBIX KAC-
Ka008 perynupylowero TpaH3aucropa npu
neperpy3ke. [ ]

YNPABJIEHUE HATPY3KAMM...

OxoHvauwe. Ha4ano0 cM. Ha c. 29

ObiTh YCTAHOBAEH B PEXUM ‘U Ans OfIHO-
KpaTHOro vnu B pexumM “0” Ana MHOro-
xparHoro cpabarbiBaHus (CM. UHCTPYK-
UM no akcnnyarauuu AOHa). na ewi-
NONHERUA KaKon-Nbo xoMaHab BPY4HYIO
npoctaroyHo nepeeectv AOH B pexxum yc-
TaHoBku OyamneHnkos kombuHauveli kna-
BuL “*7 “*” “5” aarem sBecTw uudpy —
TpebyeMbiil HOMEP KOMaHARI, MOCE YEro
HaXaTbL Knasuwy “*” TenegoHa u KHONKY
SB1 npucraeku. Mpu 3ToM xomaxga Gy-
DeT vcnonHena, a annapar nepenger
B COCTORHUE HaCcoB.

lNocne sBOAA BCEK NPOrpaMmMbl ycT-
poOKCTBO nepesoanT B pabounii pexum
Tymbnepom SA1 (nonoxenue '‘Bkn.”)
Ecnu ectsb HeobGxonumocTe creperth
BC!O NPOrpamMMy, MOXHO HabpaTk KOM-
OuRaumo kKnasuw: “*°, 17 43", Y5 43",
npu 31oM Bce OyaunbHMkKM BbIKMOYa-
0TCAH.

Mpw paboTe cUcTeEMb! BO3MOXHa 0aHa
HENMPUATHaA cuTyaums. 3aKnoYaeTcs oHa
B TOM, 4TO NPV NOCTYNNEHMM BHI30BA U3
venedonHok nuHuu pabora ByamnsHuka
3anepxusaerca. OpHako OyannbHuk He
cpaboraeT, ecnivi COOTBETCTBYIOLLAA M-
HyTa NOMHOCTLIO Obina 3a3HATa BLI3OBOM.
3T0 O3HavaeT npoxoxgeHue 12-tu unun
6onee UHAYKTOPHBLIX NOCKINOK. MOHATHO,
4TO BEPORTHOCTL TAKOIr0 COBMNaAEHUA HB-
BENWKA.

CnenyeTt 3aMETUTb, 4TO UCTOJL30Ba-
Hue ycrpouctsa Y yenecoobpasHo, ec-
v AOH cnocoben coxpanaTb uhgopma-
LMI0 Npu OTKMOYEHUM nvTaHus. B npo-
TUBHOM crnyvae c60i4, BbI3BAHHBIA Nepe-
pbIBOM B 3nekTpocHabxenuu, cnocoben
HapywuTs pabory cuctemst MY, a nepe-
3anyck AOHa soofwe oTknouuT ee.
Ans npenoTspaluenns Takux cuTyalluiz
annapar Hago obopyaoears 3almToit or
cBoes, HanpuMep, BLINCIHEHHOM MO CXe-
me, onybrinkoeaHHoON B cTarbe “Tak MoX-
HO nu 3awwTuTe AOH ot cboes?” B “Pa-
ano”, 2000, Ne 1, c. 38 — 40. |




( BO3BPAWASICb K HANEYATAHHOMY )

“« NTABOPATOPHbIN BJ1OK

NMATAHUKR”

Cyas no pefakynoHHON NOYTE, MHOrMe yCTpolicrea, AaBHO ONu-
caHHble Ha CTpaHuLax XypHana, Ao CHX Iop NpeacTasnfioT MHTepec
ans paguwomobureneii. NMNoareepXxaeHne ToMy — MUCbMO HaLLIEro Yu-

rarenn u3 Huxuero Hosropoga C.

Cy660THnHa, KOTOPbLIH YCOBEPLUIEH-

CTBOBaJ1 NOHPAaBUBLUMICS eMy npubBop, onncaHHbIiA. .. OKONI0 ABagya-
TH ner Ha3an. MNMockonbKy ¢ MOMENTa nybauxkauum rpoLuso MHOIro
BpeMeHM, Mbl COYSIA BO3MOXHBIM NOMECTHUTh 30E€CH MNOJIHYIO CXemy

nopaboraHHOro BapnaMra.

Mop takum 3aronoskom B8 ‘Paguo”,
Ne 11 3a 1980 r. 6bin onucan perynupye-
MbIli ABYNONSIPHBLIK UCTOYHUK MNUTAHUA

cree MN217A) n HEBO3MOXHO YCTaHOBUTbL
Hynesoe (1nu 6nmakoe Kk HeMy) Hanpsaxe-
HWe Ha BbIXOAEe BEPXHEro (no cxeme puc. 1

crartby) nneya 6noka. 310 3acTaBuno me-
HA popaboTark YCTPOUCTBO (CM. CXEeMY).

Mo yenu VDBRS na 6a3y perynupyro-
uiero Tpan3ucTopa VT 1 nopawr 3akpouiea-
0LEE €ro OTPULIATENBEHOE OTHOCUTENBHO
obuwero NnpoBoaa HanNPSXeHWe ¢ AN0OHO
ro mocra VD1-VD4. CooTteeTrCTeeHHO,
Ha Galzy 7Tpan3uctopa VI6 no uenu
VD5R1 nonoxurensioe. Tenepb Gnok
nutaHus paboraer crabunsHo.

Kpome Ttoro, pobasnenst pe3vucropsl
R21 u R31 B y3en 33T ANg orpaHnuye
HWA Toka Harpy3ku Ha ypoene 1,3 A. Mpu-
Gop PV1 (BonbTMETP) NOAKMONEH TONLKO
AN U3MEPEHMA BHIXOAHOMO HANPSXEHUS.

BmecTo yxazanHbIX Ha CXEME B UCTONHUKE
mutanus npumvedumbl: OY DA1, DA2 -
K140Y/19; TpanaucTtopbi VT 1 - KTBOBA, VT2 -
KT814B, VT3, VT5 - KT815B, VT4 - KT814B
KT814I, VT6 - N2106; anoan VD1-VD4 -
[243A, VDS, VDB — K0226B-K0226
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€ orpaHuyeHueM Toka Harpy3ku, obnaga-
IOWMIA, Ha MO B3MMR\A, Xopolumu napa-
meTpamu. MNotpebrocTe B Takom npubope
B8 paanonobuTenLckoit NPaKkTUKE oYesna-
Ha. MNocne noBTOpEHUA 3TOrO YCTPOKCTBA
MHOX BbiflaNeH 0OUH CYLLECTBEHHbIA HE-
nocrarok: Npu ero pabote nop, HarpysKon
HarpeBawTCA TENNOOTBOAbI PEryNvpyo-
WX TPaH3uCTOPOB (B MCXOAHOM YCTPOU-

Or pegaxummn. Quoaw VDS v VD8 ycra-
Haenmearb ne o0sA3arenvHn. Conparnanexne
pesuncTopoa RT v RS MOXHO yBennuTb 8 Tpin
pa3za. TpaHawcTop VI6 nyyiwse yCcraHo8#Tb
xkpemumestill, Hanpymep, KT818B unn KT8181.
Mexay eseonamn 7, 1 mukpocxem DAT v DA2
U OBLUM NPOBOAOM XKENATENbHO YyCTaHOBMTL
KQ s aMUYECKNe KDHAEHCATOPL  eMKOCTbIO

0,1 mx®D. COBDEMBHHOHA 3aMEHO TPaHINCTO-
pos MI1114 u 11309 8 AaHHOM YCTPOACTEE MO-
ryt cayxuts KT502B, KT502I » KT503B.
KT503I coorsercrsenHo. Ona yMeHbLLeHNs
MyNLTHIVTHKGTUBHLIX NOMEX KEXAYI0 NONOBAHY
eropuHoi 06MoTkm Tpancgopmaropa T1 no-
NE3HO 3aLYHTHPOBATE KOHAEBHCATOPOM EMKOC-
1610 0,47 MxP.

YBaxaembie NORNUCHNKN!

Ona 1ex, kto opopMUn NOANUCKY HE XypP-
Han "Pagmo”, Bocnonb3aosaswmck Obveaw-
HEHHLIM KaTanorom Ynpasnewws depepans

HOI NonToBOA cBRamn (MHoekc 89032), coob-
WaemM, NTO PACCHINKY XypHana noanucymkam
nposoant OAQ "AP3U". Ero anpec: 129853
rcn, r. Mockea, NpoTononosckuit nep., A. 19
kopn. 17

NpK BCIHMKHOBEHNK TPYAHOCTEH C NOnyye
HMEM XYPHANOSB OT 3TO OPraHnaaumm cneayer
cbpawatben no yenedony: (095) 354-61-81.

Pepaxyms
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PAONOJTIOBUTEJIbCKAA TEXHOJIOMNA

technol@paguo.ru

Ten. 207-88-18

PAAKO N2 4, 2000

ASPO30JIn ANy NPUMEHEHUS
B SJIEKTPOHUKE

Mpu co3paHu PaavMo3NEKTPOHHOK an-
naparypbi, obecnevennu ee paborocno-
CcOBHOCTY B NPOLECCE 3KCNyaTaumi, a Tak-
XE NPU PEMOHTE LUMPOKO UCMOAL3YIOT Ca-
Mbl€ Pa3finyHbE xuMUKaThl. CkalzanHoe
B PaBHON CTEMNEHU OTHOCUTCH Kak K Cepuii-
HO NPOU3BOAMMBIM YCTPOWCTBam, Tak
U K eO0MHUYHBIM OMbITHBIM 3K3EMNNAPaM,
B TOM YUCIE M PAOHMONIOOUTENBCKUM KOHCT-
pykuusm. OgvH 13 caMbiX COBPEMEHHBLIX
METOAO0B AOCTaBKA XMMUYECKOTO BELLIECTBA
K KOHKPETHOMY MECTY €ro “paboThi” B anex-
TPOHHOM YCTPOWCTBE — HaHECEHUE METO-
[OM NOKANILHOMO PacnbiieHusl C NOCNEeay0-
LM UCMNapEHUEM NEPEHOCALLEND XMMHuye-
CKOrO areHTa unu, uHave roBops, UCNofb-
30BAHUE KX B BUOE adPO30NEit.

B 3104 cTaThe pacckazaHo 0 NPoayKLM A
¢ Toproeoit mapkoit KONTAKT CHEMIE xon-
uepHa CRC Industries Europe N. V. Kon-
LepH — HECOMHERHbIX nuaep 8 EBpone no
NPOU3BOACTBY a3P030JILHLIX XUMUYECKUX
npenaparos BbiCOYalLIEro kavecrea ans
HYX[, 3NEKTPOHUKU — Ha POCCUIACKMIA PbIHOK
nocraensier 6onee TPMALATU HAUMEHOBA-
HWIA NPOAYKLIWK, KOTOPYIO MOXHO pa3aenvTs
Ha HECKOMIbKO rpynn. 310 — YucTawue
cpencTBa u npenapark No 06paboTke KoH-
TaKTOB, CMa304HbIE U 33UMTHLIE Npenapa-
Tbl, CPEACTBA ANA CO30aHUA TOKONPOBOAS-
LWUX U 3aWMTHLIX NOKPLITUIA, Npenaparb
CcneumanbHoro Ha3HaveHus.

Toprosuim naptHepom CRC Industries
Europe N. V. ¢ auncrpubuioTopckuiMu npasa-
MM N0 PACrpOCTPAHEHWIO M NOAOEPXKKE 3THX
NPOAYKTOB SBASETCHA MOCKOBCKas dupma
“BNEKTPOHHBIE KOMMOHEHTHI".

Mpenaparsl ana 06paboTky KOHTaKTOB
NO3BOAKIKOT PeLUMTL OAHY M3 Haubonee 60-
ne3xerHbX Npobnem npu CoanaHuk Bnek-
TPOHHBLIX YCTPOWCTB — 3aLLMTY OT KOPPOo3uk
1 3arPA3HEHKUA KOHTAKTOB NEPEKoYareneis,
Pa3beMOoB, NaHenel MUKPOCXEM, AepXare-
new npepoxpanviteneir u 1. o. Boicokoe ka-
HECTBO O4MUCTKM KOHTaKTOB ObecneymnBaer
nocnenoBarensHoe NPUMEHEHKE TPEX npe-
naparos - KONTAKT 60, KONTAKT WL,
KONTAKT 61. Mepebiit 13 HUX pacTBOPRET
1 pasnaraeT OKUCMbl Ha NOBEPXHOCTH KOH-
TaKTa, BTOPOW BbIMBLIBAET OCTaTK OKUCNOB
W rpa3K, a Tperuin GopMUpyeT Ha OYKLLIEH-
HOW NOBEPXHOCTW 33LLUMTHYIO NUIEHKY, KOTO-
pan NPenoXpaHaeT ee OT KOppo3uu 1 Npe-
aonpeaenseT BbICOKOE KaYeCcTBO KOHTaKTa
B Te4YEHME ANUTENBHOIO NepUoaa.

KONTAKT 61 pexoMeHayercs HaHoCUTb
¥ Ha HEOKVCNEHHBIE KOHTAKTLI HOBBIX M30€E-
AU C UENBIO NPOANIEHUA KX CPOKa CNYXOb!.
J[nA 33U1IMTH KOHTAKTOB U KOHCEPBALMY N0~
6oro 3NEKTPUHECKOr0 U MEXAHUHECKOrO
0bopynoeaHus (B TOM vuche u 8 asTomobu-
NAX) BbINYCKAOT YHNBEPCANLHDIA KOHCEPBU-
pyioumii npenapar KONTAKT 40, sbirecHn-
10LLMIA BAAMY M yAANSOLLMIA pxkaeurHy. KON-
TAKT WL, xcrati, NpUMEHUM 1 CamMoCcTos-
TENbHO, NOCKOMNLKY YOANAET IPA3b, OCMO-
NEHHbIE Macna u cMas3ku, Kanudornb 1 Opy-
e 3arpssHennst ¢ NOBEPXHOCTEN neTanei
1 y3n0B.

A BOT KOHTaKTbl C NMOKPLITUEM U3 30710Ta,
cepebpa, 0roBa, POAVS 1 NANN3AMS Nones-
HO obpabarbieate npenapatom KONTAKT
GOLD 2000, xoTOpbii CO343ET 3ALUMTHYIO
MNEHKY U 33BMETHO YMEHBLLIAET UX M3HOC.

Bce nepeuwucnenHbie npenapars! He Npo-
BOAST SNEKTPUHECKIIA TOK U XUMUYECKI HEM-
TPanbHL! kK 6OABLIKHCTBY AN3NEKTPUKOB, UC-
NOMb3YEeMbX B 3NEKTPOHHBLIX YCTPOMCTBAX.

KONTAKT IPA — yHUBEPCA/ILHOE HUCTSI-
ulee CpeancTso, NPUMEHREMOE AN YUCTKU
MarHUTHBIX FOMOBOK, PE3UHOBLIX POSUKOB,
onmviku 1 3epkan. OHO yoanseT u3 TOYHbIX
MEXaHU3MOB CMa3Ky, COAEPXALLYIO CMOTIbI,
¥ nacToobpa3Hylo rpasL. A A58 yaaneHus
CUILHO 3arPA3HEHHBLIX YCTPOUCTB, IKCrya-
TUPYIOLLMXCA B TSXETBIX YCNOBUAX (BHICOKO-
BOSILTHBIE BLIKNIOYATENM, U3ONATOPL! aH-
TEHH, 3NEKTPOABUIaTEN U T. N.), Ny4LLIE uc-
NonL30BaTh cneuuansHoe obeaxupuear-
wee cpencteo DEGREASER 65.

MpueecTu B NOPANOK NOBEPXHOCTL 3KPa-
HOB AUCNNEEB 1 TENEBM3DPOB, a TakXe pas-
NUYHOM ONMTUYECKOW annaparypb! (Hanpw-
MEP, KCEPOKCOB), MOXHO NpPenaparoM
SCREEN 99. On npuroaeH v o YucTKU Me-
TANNUHECKUX, KEPAMUHECKUX U NJTaCTMACCOo-
BbiX MOBEPXHOCTEM, HO ANA 3TOrO (B YaCTHO-
CTW, AN O4YUCTKK NOPUCTLIX NOBEPXHOCTENA
8 KOMMLIOTEPHOM U KONMUPOBaLHOM 060py-
A0BaHUK) BLINYCKAKT crneuuantHblis Npena-
par — SURFACE 95. On noMOXeT TaMm, rae
HE CMOryT CNpaBuUTLCA APYrue HmucTawme
cpegacTsea.

M3 cneuvanbHbX CMa3LBarLLMX Npena-
paros cnegyet ocobo suiaenuts LUB OIL 88,
KOTOPbiA HE COOEPXUT CWIMKOHOB U HE
CKNOHEH K cmonoobpa3osanmo. 3ta Gec-
KMUCNOTHAA KOMNO3uUMA OCOBEHHO NOAXO-
AUT AR CMasku NPrBoA0B MarHuTodoHoB
(BMOEO, ayano) 1 TOYHBIX MEXaHU3MOB Opr-
TexHukN. [17 CyxOi CMasku OBVKYLLUMXCA
NOCTYNaTENLHO U BPALLAOLLIVXCH NOBEPXHO-
cTeit sbinyckaloT npenaparsl KONTAFLON
85 1 VASELIN 701. MNepebiis u3 Hux npea-
craBnseT coboit aspo30fibHYI0 CYCMEH3UO
Ha OCHOBE MENKO3EPHUCTOro droponnac-
TOBOro NOPOLLKA ¥ NPUrOAEH ANSA INEKTPOH-
HOW U TENEKOMMYHUKALIMOHHONW annapary-
poi, paboraloLeis B LUMPOKUX TEMMEPATYP-
Hbix Npepenax (o1 —50 no +260°C). VASELIN
701 uarotoeneH Ha ocHoee Genoro Geckuc-
NOTHOro Ba3eNmMHa u XOPoLo 32peKoMeHa0-
Ban cebn B 06CnymBaHMK TENEKOMMYHIKA-
LIMOHHOM TEXHUKI U aHTEHHOIO X03ACTRA.

CoBpemeHHyi0 annaparypy, Kak npasui-
N0, NOMELLAT B KOPNYChI M3 NAaCTMaCCh.
Mpu BCEX KX AOCTOMHCTBAX OHU HE UMEIOT
3KPaHUPYOLMX CBOICTB M CroCcOBHbI Ha-
Kannuearb Ha CBOMX NOBEPXHOCTAX 33PRALI
CTaTUHECKOro 3MEKTPUYECTBA. YCTpaHuTb
3TV HeJoCTaTk NNacTMacCoBLIX KOPNycoB
MOXHO € NoMowLio npenapara EMI 35, ko-
TOpbiA COAEPXUT MeAHLI nopollok. MNpe-
Napar HaHOCAT Ha BHYTPEHHUE MNOBEPXHOC-
TV KOPNYyCa, u Hepes 30 MUH NOKPbLITHUE Npe-
BPALLAETCA B TOHKWIA NPOBOOSILLMIA CNOW,
OTAUNAIOLLIMACH CTabunbLHBIMK XapaKTepuc-
TUKaMK.

Cyxoe 3neKTponpoBOASLLEE MNOKPLITUE
ANA CHATMA CTaTUYeCKOro 3MeKTpuHecTea
co3gaet u npenapat GRAPHIT 33, uaroras-
nuBaemMbiA Ha OCHOBE KonnouagHoro rpadu-
Ta u 06nagaowmii BLICOKUMU aare3vBHbli-
MU ceoMCcTBaMN K MOOBIM KOHCTPYKLUMOH-
HblM Matepuanam. A 80T npenapar ZINK
62, cocTonwuiz Ha 95 % U3 YUCTOro umHKa
Y TOXE CO30AM0LLMIA 3NEKTPONPOBOAALLMA
CNOW, NO3IBOMIAET PELNTL UHYIO 33434y —

obecne4nTs aHTUKOPPO3UOHHOE raNLBaHK-
Jeckoe nokpbiTue nobbix metannos. Ero
NPUMEHSIIOT A8 33LUMUTLI CAMOT0 PasHoob-
pa3Horo obopynoBanusi, B 4HacTHOCTH
u B asTOMOBUNsX.

Ana oBCcRyXunBanua MarHUuTHLIX TONIOBOK
BuaeoMarHuToOHOB CRyXuT npenapar
VIDEO 90, xoTopbitt O4ULLIZET KX OT HANETa
MarHUTHOrO NOPOLLKA, MU 1 UHBIX 3arpa3-
renwit. Manuliku npenapara Nocne YncTkn
MCNapsioTes, He ocTaenas ocanxkos. On He
arpecCcmMBeH Mo OTHOLWIEHWO K MarHUTHbIM
HOCUTENAM 1 Marepuanam.

B coBpemeHHbiIX 3NeKTPOHHBLIX y3nax
¥ TOYHBIX MEXaHU3MaX LUKMPOKO NPUMEHSIOT
[eranu u3 nonucrepeHa u nonvukapboxara,
0C0B0 HYBCTBUTESIbHBIX K PaCTBOPUTENAM
ObBbiyHbIX aspo3soneir. AN MuHUMU3aUMu
BO3MOXHOI0 BO3AEUCTBUS PACcTBOPUTENEMR
Ha Takue OETanu KX PEeKOMEHOYETCA u4UC-
TnTe NnpenaparaMu TUNER 600 (Bbicoxoda-
crotHblie npubopbt) 1 CLEANER 601 (xom-
NBIOTEPDI).

OpHo 13 cnabbix MECT MaTPU4HOro
NpUHTEPa — NeYaTarLLan ronoeka. OHa bbi-
CTPO 3arpA3HAETCH, NOCKOMLKY HA HEE Ha-
NUNAKOT KPacka, 4acTyubl KPacAWmMX NEHT,
3arycreBlUne cmal3ku u T. N. CneuvanbHblie
npenapar PRINTER 66 He Tonbko nerko
CNPaBUTCA C OYKUCTKOWA FOMOBKM, HO U CO-
30aCT Ha Hel aHTUCTaTUHEeCKOE MOKPLITUE,
KOTOPOE CBEAET K MUHUMYMY flansHelLee
3arpsisHenue. Ecnu B HMCTKE NOBEPXHOCTH
npubopa HeT Heo6Xx0ANMOCTH, a HAA0 NULLL
NpUAaTL € aHTUCTaTUHECKUE CBOKCTBA,
TO 31y 3aaavy pewut npenapar ANTISTATIK
100, npuropHbiie, xctatu, ana obpaboTku
TkaHewn. A mobutensam nocnylars rpamMnna-
CTUHKM OH NpoCcTO Heobxoanm, nbo B 3Ha-
YUTENBHOW CTENEHWU YCTPAHAET LUENHKM,
BO3HUKAIOWME U3-32 CTaTUYECKOro 37eKT-
pudecTsa.

XOpOLUO U3BECTHO, HTO OBLMHLIMK Cpea-
CTBaMU O4EHb TPYOHO YAANUTL CNefbl Knes
Ha NOBEPXHOCTV U3AENUs MNOCNE CHATHUA Ha-
knenku. A sor npenapar LABEL OFF 50
CNpaBNAETCH € 3TOM 3a0a4elt UrpaoHu, no-
CKOMNbKY pacTBopsieT GOMBLMHCTBO KNEEB,
8 TOM 4UCNE U Te, HTO Ha CaMOKJIEIOLLIMXCA
arukeTkax. On secbMa 3¢ ¢ekTMBHO yoana-
€T U NATHA KPAcoK, CMON U KNEEB (B TOM YAC-
e u € pyk).

Cpenyn nperaparoB ¢ TOProBoi MapKow
KONTAKT CHEMIE ects cpeacTsa ons YucT-
K4 NevarHbix nnat (KONTAKT PCC), sbitec-
HEHMS BOAObI C NOBEPXHOCTU Marepuana
(FLUID 101), usonsiumMonHbIE naku — CUiuKo-
HoBbilA (SILICONE 72), akpunoswiz (PLASTIK
70), nonuypetanosbiii (URETHAN 71) u cne-
LManeHbIN BbicOkoTEMMNeEpaTypHbii (SILISOL
73), nax » ¢nioc ans naiiku (FLUX SK 10),
HOTOHYBCTBUTENBHBI NaK AR U3roToBIe-
HUS) NEYATHBLIX NNAT U NepeHoca uaobpaxe-
HuiA Ha metann (POSITIV 20), npenapar, no3-
sonsowuia BLICTPO NepeHecTy uzobpaxe-
Hue Ha.noanoxky (TRANSPARENT 21),
CPEeACTBO A TOHEHHOIO OXaXneHus ne-
PErpeBaOLLNXCS 3NEMEHTOB 3NEKTPOHHBLIX
ycrpoiicTs (FREEZE 75) 1 gp.

HexoTopbie 13 3Tux aspo30fibHbIX Mpe-
NapaTtoB NOMOraKT MErko U3roTasnvBarb
BbICOKOKAYECTBEHHLIE MEYaTHbIE Nnarb!
(B TOM Ymcne u B Aomalinvx ycnosusx). Pac-
cka3 00 UX NPaKTUYECKOM MPUMEHEHWN —
B CneaytoLLen crarbe.

Marepuan nogrorosneH gpupmon
“3NEeKTPOHHbLIE KOMNOHeHTh”,
MOCKBA
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NOArOTOBKA MJIATbI
K OBJTY)KUBAHWIO

. MEJbHUKOB,
r. Kauxamap, Ceepanosckon ob.

Mnorue paguonioburenu obnyxusalor
neuarHble NPOBOAHUKW NPYU U3roTOBNEHUN
nnatel. 08 3Toro ee obbNHO cHawana Yu-
cTaT abpa3nBHbIM MOPOLIKOM UMK MESIKO-
3EPHUCTOK Haxaa4Hou Oymaroi, ymeHb-
was u 6e3 Toro HebonblyO TONLMHY
doneru. 8 npeanaraio uHoit cnocob.

Mocne OkOHYaHuA TPaBneHus 3alnT-
HYIO KPacKy C riatb! Hafo CMbiTb PacTBo-
puTEnEeMm, NPOMLITL B TENJOW BOAE U BLICY-
WKuThb. MArkoi KUCTbLIO Ha NeYaTHLE No-
POXKY HaHECTW PacTBOP MIUMOHHOM KuC-
NOTHI, COCTONALLMN 13 ABYX 00bEMHbIX Hac-
TEM NOpPOLLKa ¥ OAHOM HacTu BOAM!.

ApuMEPHO YEpPe3 MOMMURYTbI BATHLIM
TamnoHOM MPOTUPAKOT Nnary u AT e
sbicoxnyThb. lNocne Taxowt obpabortku no-
BEPXHOCTL Gonbru nerko obnyxvieaercs.
Arum pacteopom ynobHo nonb3osarbes
v Npy 061y>XUBaHUK OKUCTIEHHbIX BLIBOAOB
paguopeTanen.

BEMOHTAX MHOIOBbIBOAHbIX
DETANEN

C. CABWHOB,

r. Hosocubupck

Ecnu norpebosanoce CHATL € NnaThbi
KaKy0-nubo MHOrOBBIBOAHYO AETANDL (MU-
KPOCXEMY, NaMMoBYX MNaHenb, pa3bem
U T.N.), @ NoA, pykamu HET cneyunanbHbixX
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WHCTPYMEHTOB, 3TO MOXHO CenaTh onu-
canHbiM Huxe cnocobom. On, npasaa, He-
NPUMEHUM B TEX CNy4asx, korna nevarHoie
NPOBOAHWKK NAIATHI HYXHO COXPaHUTL.

CxanbneneM uin LWOPHLIM HOXOM ne-
pepes3annT NevaTHYo NOPOXKY Ha PaccTo-
anuu 8...15 MM OT Naliku BbIBOAA AETaNU.
Ne3suemM NOAAEBAOT ¥ NOAHUMAIOT Kpan
¢onbLri co CTOPOHL! BHIBOAA. YXBATUB ry6-
xaMu NuHUETa 3a kpai ¢honbru, NOCTENEH-
HO OTAENMNOT €€ OT NOBEPXHOCTH NNark! A0
MECTa naviku. Tenepb OCTaeTCs ropayum
nasfibHUKOM pacnnasuTe NPpUnNon u yna-
MTb BECh Y4acTOK GOnbrvi BMECTE C KPyr-
ol Nnowaaxoi Bokpyr sbiBoga. Ocraerca
BbIBOA, NO4TK CBODOAHLIA OT NPUNOS.

Takum xe obpa3zom oceoboxaawT o
NpUNos oAWH 3a APYruM BCE BLIBOAL! NE-
MoHTUpyemoi petanu. lNocne storo ee
cB060AHO U3BMEKAT K3 OTBEPCTUN
nnarbl.

N3roTOBNIEHUE NONTOCKOBbIX
JIMHUA

A. KONbIJ10B,
c. CobuyakoBo Ps3anckou obn.

Kak noka3biBaer npaktuka, ans ¢op-
MUPOBaHWUA Ha NEe4YaTHOW nnare y3nos,
TpebywoLumx 6onblLOM TOYHOCTH U3rOTOB-
neHus (NONOCKOBBLIX NUHUM, EMKOCTHBbIX
1 UHOYKTUBHLIX 3NIEMEHTOB U T. N.), Tpaau-
UMOHHBIE Crocobbl — HAHECEHUE PUCYHKA
KPackon € nocreaywoluM TpasneHUeEM
wunu Nnpope3anue GonbLru pe3akom — oKa-
3bIBAIOTCA MaNoNpMroaHbiMu. A ucnonb-
3y10 ApYroi MeTopa, AAMLni XopoLwmre pe-
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XMMHHECKM  CpeacTBa B
G3PO30ASX MA O \PKUBAHHA
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I /"h Npepcrasutens CR Industries
§ “no pacn

paHeHuto NPoAYKLKK
Kont Chemie B Poccun

2 AEXTRORH OHERTRY

® 095)281 0429

- -4025
- 281-6147
I net http://www.elcomp.ru

e-mail. meta@el omp.msk.ru

Ay

3yneTaTbhli, ocobenHo npu BonbWOoR NAoT-
HOCTU MOHTaXa.

OunweHnyio 1 0beaxupenHyio nosepx-
HOCTb NNarb! NOKPbLIBaO ClIOEM KNes
BD-6, npepBapuTensHo pa3basrieHHbIM
CNMPTOM WK PacTBOPUTENEM 1 NOSKPA-
LLIEHHBIM NACcTOM OT LWapUKOBOI aBTOPYY-
xu. MNocne noacywku KNeEN B Te4YeHue
2...3 4 TOHKUM HOXOM C OCTPbiM KOHLIOM
BLIPE3AI0 NO METANNUYECKOU NUHENKe
Tpebyembiit pucyHOK nposoaHukos. C Tex
yuacTtkos, rae ¢onbra aonkHa OuiTe yaa-
nexa, CNno Knes ypansio NMHUETOM, Noa-
LENNAA C KPDAEB OCTPUEM HOXA

Nanee, kak o6biMHO, Tpasmo nnary
B PACTBOPE XJIOPHOr0 Xenesa.

PAMKA NS PUCOBAHUA
NEYATHbIX MPOBOOHWKOB

C. KACHHCKWH,
r. YneanoBsck

Mpu enuHUHHOM U3roTOBNEHUU HE-
Bonblnx nevarHbix nnar ynobro none3o-
BaTbCA PaMKOIt, KOTOPYX MOXHO Bblpe-
3aTb W CKIEUTb U3 TOJMICTOrO KaproHa.
Tonwura pamku ponxHa ObiTe Ha
1...1,5 MM 6onblue ToMLWKMHb 3aroTOBKK
nnarbi.

3arotosky NOMELLAOT B OKHO pamkw,
nexauwein Ha crone, u Nno NUHeRke pucy-
10T kpackon Byayuue nposoaHuku. Pam-
Xa NO3BONINET HAHOCWTbL HOBLIE TNUHWUMK,
HE A0XUAAACh BLICHIXaHus TOMBLKO 4TO
npoBeneHHbIX. 3arotosky uenecoobpas-
HO DUKCUPOBATL B PaMKe TEM UMK UHBIM
cnocobom
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AONOJNTHEHUE K HANEYATAHHOMY

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

PAAKO Ne 4, 2000

HALWLA KOHCYNbTALUUA

BUHOIMNPALLOB 10. CUTHAJIbHAS
OBYTOHAJIbHAA “CUPEHA”. -
PALOWO, 1994, Ne 6, c. 28.

MevuaTHas nnara.

Y3rib YyCTPOWCTBAE, 338 UCKMOYEHUEM
YCUIUTENS MOLLHOCTU Ha TpaH3ucTopax
VT1—VT4, MOHTUPYIOT HA NfiaTe, YepTex
KOTOPOW NMoka3aH Ha pUCyHke. [lnara
paccHuTaHa Ha YCTaHOBKY Pe3ucTopoB
MNT u konpencaropos KM. He noxa3zan-
HbilA HA NpuHUKMNUanLHoU cxeme (puc. 1
B ctatbe) koHpeHcartop C5 (KM emkoc-
0 0,033...0,15 mx®d) 6noxupoBoH-
HbIlA B uenu nurtanus mukpocxem. MNpoeo-
no4yHbie NEPEeMbINKK, COEOUHALME
HUXHUE (N0 YEPTEXY) BbIBOAL! PE3UCTO-
pos R1 1 R6 ¢ BbiIBOAOM 13 MUKPOCXEMBI
DD2 u sepxtuis epiBog, R6 ¢ BuiBOgamu 7
DD1, DD2, Heo6xoauMo BnasTL A0 ycTa-
HOBKU Nocneanux 1 konpencaropa C5 na
MECTO

GATBIXOB T. TUTAPHAS NPMU-
CTABKA “OUCTOLLH”. — PAZINO,
1996, Ne 7, c. 44, 45.

O HekoTOpbIX OCOBEHHOCTAX 3KC-
NNyaTaLun NPUCTABKK.

Bo usbexanue BO3HMKHOBEHUS NPY Ur-
Pe LyMOB U NOMEX NUTaTk NPUCTaBKy He-
06x0QvMO OT UCTOYHUKA C yKa3aHHbIMU
B CTATLE HaNpPAXEHUEM U1 aMnAuTynOoMn
Nynbcaywni (EMKOCTb GUILTPYIOLLENO KOH-
QeHcaTopa Ha ero sbixofe AonxHa ObiTh
He menee 2000 mxd). A ana Toro 4robbi
3BYK HB “pa3ma3zbiBanca” Npw 3aryxaHuu,
urpate Ha rMTape Hano Takum obpa3zom,
4TOOb! B KaXObii MOMEHT 3By4ana TOMbLKO
oAHa CTpyHa (MakcumyM aBe), OCTasbHbie
Heobxoaumo NpuaepxusaTtk. Kak nokala-
na NpakTuka, Auanal3oH perynupoBanus
tembpa nepemenHbiM pe3uctopom R33
MOXHO HECKOfIbKO PacLUUpUTbL, YBENUYKB
ero Homunan ¢ 10 po 47 kOm.

NOPTATUBHAA PAAWOCTAHUMUA

HA 28 MIy. - PAAWO, 1998, Ne 9,
c. 40, 41.

HeTouHOCTH B CTaTLE.

Ha c¢. 40 (3-9 konoHka, 2-i ab3auy, 4
u 5-9 CTpoku ceepxy) emecTto crios “Ka-
Tywka L1 npuemsuxa...” cnepyer qurarb
“Karywka L1 nepepatuuka...”, a va c. 41
(1-A xononka, 1-u ab3au, 4-a cTpoka
ceepxy) emecto cnos “Ons karywek L3
nl4..” - “Anaxkarywex L4 ul5...". Karyuw-
ka L4 ponxHa copepXartk CeMb BUTKOB
nposoga MN3B 0,51.

AJNIEKCEEB C. YACbI ABTOJTIOBU-
TENA. - PAAWUO, 1996, Ne 11,
c. 46—48.

O neyaTHOW Nnare.

Ha weprexe nnatbi Hacos (pyc. 3 8 cra-
Tbe) NEYaTHbLIM NPOBOSHUK, COEAUHANOLLLNIA
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BbiBOAK pe3aucTopa R12 u konpeHcaropa
CS5, neobxognmo npoponutb A0 coeOvHe-
HUS) C KOHTaKTHOMW MNOLWW3/KOI NOoA, BLIBOL,
11 mukpocxembl DD2.

3ameHa MukpocxeMbl K176UME18.

Mpu noBTOpEHMM YacOB BMECTO
K176UE18 moxHo ucnone3osate Gonee
poctynHyw  muxkpocxemy K176UE12.
Jins aToro Ha nnare HeobxoauMo nepepe-
3aTh NeYarHble NPOBOSHKKK, WAyLme OT
BbiBoga 7 DD1 x pe3aucropy R3 1 oT ee xe
BbiBoAa 9 k ebiBOAy 7 DD2, nocne vero co-
enunuts euiBog 7 DD1 c ebiBOgOM 4,29 —
c 5. BuBoa 14 MOXHO OCTaBuThb “BUCS-
wuM” (nepepesats NPOBOAHUK, COEAUHNA-
wowmid ero ¢ obwmm nposoaom). AHOAL!
auwopos VD3, VD4 n VDS nopknioyawor
K BbiBogaM 3, 1 1 15 cooTBETCTBEHHO.
Curnan bypunbHuka cCHAMaIOT C BbiBopa 7
DD2 (on B 3TOM cny4ae 6yner He Npepbl-
BUCTBIM, KaKk nNpu  UCNONbL30BaHUK
K176UE18, a HenpepbiBHLIM 4YacTOTOM
128 Iy).

MAXOMOB A. KOPPEKTOP LIBE-
TOBOW HETKOCTWU. - PAAMO,
1999, Ne 2, c. 10—12.

Llenecoo6pa3Ha Ny yCTAHOBKA KOP-
pexTops B TENEBU30pP C MOAYNEM
usevHocTy MLL-317

Moaynb useTnoct MU-31 otnuyaeTcs
oT MLU-3 Tonbko nNpYMEHEHUEM MUKPO-
cxem ¢ Gonblier CTENEHLIO UHTErpauvu
u OoTcyTcTBUEM Ccybmoayns UBETHOCTW.
MNpaepa, B MUKPOCXEMe-Aekonepe
K174XA16 npumenen uHoit cnocob petex-
TUPOBaHUS CUrHaN0B LBETHOCTU — C MO-
vowwpo DAMNY, HO Ha ropuU3oHTaNbLHYX
LUBETOBY!O HETKOCTb 3TO HUKaKOM0 BIUSHUA
He oka3biBaer. [loaTomy Bce ykazaHHblE
B CTarbLe€ HepocTatku mopynen ML-2,
ML{-3 ceoitctBenHb u ML-31, u yctanos-
Ka koppekTopa uenecoobpa3na.

H106b! BCTPOWMTL KOPPEKTOP B MOAYHb
usetHocTu MLL-31, cnepyeT ypanute nu-
HO 3aaepxxi DL2 BmecTe ¢ pe3nucTopoM
R29 (Hymepauus anemMeHToB — o puc. 4.9
cnpasoyHoro nocobus: Enbawkesud
C. A Usetsbe Tenesusopb 3YCUT. — M.:
Paawo u cen3b, 1989) 1 NOAKMOHUTL SPKO-
CTHbIl kaHan Y MUKPOCXeMb! BMECTO yAa-
NEHRHOM enu: exon 1 KOppeKTopa — K To4-
Ke coepmHenun peauctopa R26 u karylxm
L6, a Bbixon 4 — k ceob0aHOMY TENEPDL Bbi-
soay peaucropa R30.

3areMm nHeobxopmumo pa3opeaTtb Uenu
NPOXOXAEHUSA LIBETOPA3HOCTHLIX CUrHa-
nos. [ins 310ro pa3pe3aoT rnevarHbie npo-
BOAHUKU, NayLmMe o konaeHcaTopos C32,
C33 «x BbBOpaM mukpocxemb DA2
(K174XA17), v BKNIOHAKOT B Pa3pbiBb! Ka-
nanb R-Y 1 B-Y koppekTopa: Bxoab! 2, 3 —
K NpasbiM (No cxeme) obrkNagkamM KoHOEH-
catopoe C32, C33, a ebixogb! 5, 6 — K Bbi-
BopaMm 17, 18 mukpocxeme: DA2. Mpu aTom
B CaMOM KOPPEKTOPE MOXHO HE YCTaHaB-
nusatk, xoHpgeHcaTopul C1, C2, C8, 3ame-
HUB KX NPOBOMIOYHBIMY NEPEMBINKAMIA.

06 uCNoNL3OBAHUM MUKPOCXEMBI
K174XA27.

Mukpocxema K174XA27 — nonnbiid aHa-
nor TDA4565, noaTtoMy ee BNOIHE MOXHO
npumenuTb B KoppekTope. lNpu xopowem
KavecTse oHa obecneduBaeT Takoit xe 3¢-
ek, uto 1 TDA4565. NpoBepAoT kavecT-
BO MMKPOEXEMB! C MOMOLLBID reHeparTopa
TENEBU3UOHHBIX CUIHANOB U OCUMINorpa-
da No metoauke, ONUCaHHOW B CTaThe
Ann obneryenus 3aMmeHb MUKPOCXEMY Xe-
naTenLHo yCTaHaBNuBaTb B MaHernb, a He
BrnavBarthb B niary.

BHUMAHMIO YUTATEJIEN

Pegaxymus XOHCYNbTUDYET TOSLKO NO
CTaTbM, OfyGANKOBAHHEIM € XypHane “Pa-
Ano”. BOnpock! no Kaxfod cratse npocHM
rmucars pasbiopyrBo HA DTAENLHLIX AKXCTax.
O0a3arenbHO yraxuTe Ha3BaHne cTartey, ee
8eTopa, rofl, HOMEP # CTPAHNLY B XypHane,
rAae oHa onybnkoBana. B nucemo enoxure,
noXanyficre, MEPKNPOBAHHLIE KOHBEPT
€ HBANMCAHHLIM BaLLMM 8APeCoM. KoHCysib-
Taun aanrcs 6ecnnarHo. Bonpocs MOXHO
fIPUCAATL ¥ N0 SNEKTPOHHONA novTe. Hei aa-
pec consult®@paguo.ru.



KOHAOEHCATOPDbI C
OPrAHUNYECKUM AMNIJIEKTPUKOM

K73-14M

donerosbie KOHgeHcaTopu K73-14M
npepHasHaYeHs Ans paboTtel 8 uensax no-
CTOSIHHOIO, NEPEMEHHOro N NYNbCUPYIO-
wiero Toka. U3onmpoBsaHbl NIMNKON NEHTON;
TOPUb! 3A/UThI ANOKCUAOHBbIM KOMNAYHAOM
BbiBOAL — NPOBONOYHLIE XECTKUE TyXe-
HbI€, PACNONIOXEHB HECOOCHO (pwUc. 4).
JAvametp swBonos — ot 0,6 oo 0,8 mm
B 3aBUCHMMOCTW OT rabapuToe M Macchbl
xoHpeHncaropa. Macca — ot 4 po 75 .
Knumarudeckoe ucnonsenme — YXJ1 (cm.
K73-11).

25+5

HommHanbHas eMKkocTb, mk®d . .0,00047—

—0,1
HomuHanbHoe HanpsaxeHwe,
kB, npwn Temneparype
8 npepenax —60..+470°C ....... 4 10;
16; 25
AonyckaeMoe  OTKNOHEHWe
EMKOCTM OT HOMMHANbHOIroO
3navenun, %, ons KOHOEH-
CaTtopoB Ha HOMMHANbHOE
Hanpsxenve
4kB ... ... ... ... ... .15, £10;
+20
10,16u25«B . ....... .£10; £20
Ur [Unom, 7o
90
80 \\
70
040 20 0 20 40 60 Togep,C
Puc. 5
Us, T
BI \25KB
#00 \
1300 \
1200 \
1100
'\
0 1648
900
500 \
700
600 0xBN | )\
P NN
4$x8 N \
30 N
NN
2000 S
100 iy
0,

5100 102 240° 5102 103 210° 510% #/u
Puc. 6

NMpogonxeune.

Havano o Ne3

TanreHc yrna novepb, He 6o-
nee,Havacrore 1ely ......... 0,008
ConpoTuBrenne wn3onsauvm,

OM,HemMenee ................ 100
Paboumn TemnepaTypHbid UH-

tepean,’C ... ........... —60...+85
HapaboTka Ha oTka3, 4 ...... 5000
Cpox COXpaHaemMocTh, nieT . ......... 12

ACCOPTMMEHT BbLINYCKAEMbIX KOHOEH-
caropos K73-14M npeacrasnex

K73-15M

donbrosbe koHpeHcatopbl K73-15M
npeaHasHaveHbl AR paboTtbl B8 Lensx no-
CTOSIHHOrO, NEPEMEHHOT0 K NYNLCHPYIoWLE-
ro toka. W3onuposanbl NUNKOK NEHTOM;
TOPUb 38UThl 3MNOKCUAHLIM KOMMNayHOOM.
Buisoaw — MNPOBOJIOYHBIE XECTKWE NyXe-
Hble annHon 25...30 MM; B OCTanbHOM
BHELHWIA BWA COOTBETCTBYET puc. 1. [lna-
meTp ebiBonoe — ot 0,6 no 1 mm e 3aencu-
MOCTU OT rabapvToB 1 MacChl KOHEHCATO-
pos. Knumatnyeckoe ucnonHenue — YXI1
(cMm. K73-11).

Homunanbhas emkoctb, Mk . .0,00047—

B8 Tabn. 3. Ecnun koHaeHcaTopu paborawoT —0.47
npw remneparype Gonee 70°C, Hanpaxe- HoMuHanbHoe HanpsxeHwe,
HME Ha HWX HEODXOAUMO CHMXATL B COOT- B, npw Temneparype 8 npe-
BETCTBWW C rpadmkom Ha pUc. 5. 3asucu- penax —-60..+85C ... ..... 100; 160;
MOCTb O0MNYCKaEMOK aMnNiiuTyAbl CUHYCO- 250;400;
MAANLHOTO (MM CUHYCOUAANEHOWN COCTaB- 630
nswoLLen nynscupyiowero) Hanpaxenva U,  [lonyckaemoe  OTK/IOHEHUE
oT qacToTh f Nnoka3ana Ha puc. 6. EMKOCTH OT HOMWHANBLHOMO
3HaveHus, % ... .. .. U N [0
+20
Tabnuua 3 TanreHc yrna novepb, He 6o-
o nee,navacrore Tkly .......... 0,01
- gg ConpoTHefieRne MN30ONALMK,
i3 £3  [faGapm, mm [Om, He MeHee, AnA KOH-
Se ) AEHCATOPOB HOMMHANBLHOM
z 5 z 'g eMKocTb 0,33 Mxd n 6o-
z 3 Zx o L 117 S ......30
£ 2 s MocTosnnan BpemMenn,
50033 MOm-Mx®D, He MeHee,
- 9 ANA KOHAEHCATOPOB HOMW-
0,0039 HanLHOM eMKoCTLo Gonee
0.0047 10 033MKD .. ... ... 10 000
0.0056 1 Pabouuit TBMNepaTypHbI WMH-
0,0068 12 25 Tepsan,’C ........ .. -60...+85
0,0082 13 HapaboTka Ha 0Tka3, 4, HE me-
0,01 14 Hee ... ...... e 10 000
0,012 15 Cpox coxpansemMocTh, ner . ....... 10
0,015 17
4 0.018 13 ACCOPTUMEHT BbINYCKaeMblX KOHOAEH-
0.022 13 caropos K73-15M npeacTasneH
0.027 15 8 TAbn. 4.
0033 6 3aBUCHMMOCTL OTHOCUTENBLHOIO AONYC-
0'039 7 Kaemoro HanpsxeHus U; koHgeHncaropos
- 45 K73-15M or TeMneparypb OKpyXamoLen
0,047 19 cpefb! Noka3aHa Ha puc. 7, a 3aBucK-
0.056 21 MOCTbH OTHOCHMTENBHOM AOMNYCKaeMO aMn-
0.068 22 NMTYAb CMHYCOMAANBEHOTO (MM CUHYCOU-
0,082 24 [AnbHOM COCTaBNAOLEN NyNbCUPYOLLE-
0.1 26 ro) Hanpaxenus U, ot wacrtotet f — Ha
0,0022 17 25 puc. 8.
0,0033 19 -
0,0047 15 Ur[Ungprs
10 [0.0068 18 5 90
0,01 21
0,015 26 80
0,022 25 65
0.00047 14 70
0.00068 16 25 60 %0 20 0 20 40 607Tonpcp/C
0.001 18 Puc. 7
0,0015 15
16 0,0022 18 45
0,0033 29 y.f_ (S T
0.0047 ” T 100, 160| u 2350 8
0.0068 % 400 B \
0,01 27 65 .4710) 0‘ N
0,00047 14 20 6308 TN
0.00068 16 45 10 >
25 0,001 18 g ‘-«TLv w m m W oe
00015 2 5 SR SR 28 AU
0.0022 21 Y S e
0,0033 25 5 Puc. 8
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K73-17
Tabnnua 4
™ 26 - MertannonneHoyHble KOHAEHCaTOPb
2 -1 H::G%""f:u“e ¢ K73-17 npeaxasnayeHs ans pabothl B ue-
is I3 | ' s NAX NOCTORHHOrO, MEPEeMEHHOMo, NMyNLCU-
Ee 54 2 PYIOLLEro U UMNYNLCHOIO Toka. M3onupo-
z X z & it e BaHbl METOAOM OKYK/IIMBaHWA fNACTMaC-
g EF] D L g‘g CON. BLIBOAH NPOBONOYHBIE XECcTKue ny-
£g| L2 =93 xeHbie. Brelwnunii Bup nokasax Ha puc. 9.
0.015 3 " 12 K.;mqa:mecxoe ucnonHenmne — YXJ1 (cm.
0.022 7 . K73-11).
0,033 6 ! A d
0,047 7 29 25
il o 3 )
s L v)
0.15 10 o s C JL f
0,22 12 6 f
033 20 7 x
0.47 14 11
—- WO
0.0068 5 o 0,9 1
0,01 6 1,2 Puc. 9
3 s
0'033 7 HomunanbHas emkocts, Mx® . .0,01—4.7
160 - 22 25 HomunanbHoe HanpsxeHwe,
0.047 8 B, npu Temnepatype B npe
0.068 35 nenax -60...+85C . .....63;160;
0,1 10 26 5 250; 400;
0,15 a2 630"
0,22 12 7 AonyckaeMoe  OTKNIOHEHne
0,33 14 40 13 eMKOCTN OT HOMWUHA/BHOIO
0,0033 5 0.9 3HaveHus, % ....25;+10;
0,0047 6 16 1,2 120
0,0068 7 15 TanreHc yrna notepb, He 6o-
0.01 8 . nee, naqactore 1y ... ...0,008
0.015 7 ConpotnBneHue wusonauuu,
- 25 oM, He Mmenee A KOH-
0,022 8 22 : - AN .
250 0033 m AEHCaTOpPOB HOMUHAILHOM
0'047 5 5 emkocTbio 0,33 Mx® n me-
. Hee Ha HOMUHanNbHOE Ha-
0,068 10 26 npsxeHuwe
0.1 12 6 63B..... ...... el A2
0.15 14 8 160BuGonee .......... ...30
0,22 40 13 MocrosHHas BpeMeHu,
0,0022 5 0,9 MOm-mMk®, He wmeHee,
0,0033 6 16 1,2 ANs KOHASHCATOPOB HOMM-
0,0047 7 HaNILHOW eMKOoCTbIo Gonee
0,0068 o 1,5 0,33 Mx® Ha HOMMHANLHOE
0.01 HanpsxeHue
0,015 r 22 55 63B ............ .......4000
400 0022 1§OBu60nee — ..10 000
5553 10 5 Pabouvmn temneparypHLIA nH-
- 26 TepBan,’C ...... ve....—60..+125
0,047 n 6 Hapa6otka Ha otkas, 4, He me-
0.068 12 32 7 Hee............. ......10000
0.1 14 1 Cpok coxpaHsemocTu, net ..........12
0,15 20 13
0,22 16 15 * Pabovee HanpsxeHve npv Temneparype
0.00047 125 °C pasHO NOROBHUHE HOMWHANBHOMO.
0.00068 5 09
0.001 ’ ACCOPTUMEHT BbLIMYCKAeMbix KOHAEH-
0,0015 16 caropos K73-17 npeacraeneH B Tabn. 5,
0.0022 12 a e 1abn. 6 ceenenbl 3nayeHvs npepent-
0.0033 6 HO AIONYCKaeMbix aMNNNUTYAbl UMIYNILCHO-
0.0047 15 ro TOKa U CKOPOCTU M3MEHEHUS HanpsaXe-
HUA.
630 oi?g?s ; o0 25 3aBUCUMOCTb OTHOCUTENBHOIO AOMyC-
. KaeMoro Hanpsxenus Uy ot TeMnepaTtyph
0,015 OKpyXaweh cpensl m3obpaxeHa Ha
0.022 10 26 5 puC. 2. 3aBUCUMOCTb OTHOCUTENLHOM NO-
0.033 MNyCKaemMon amnimTyas CUHYCOMAANBHOrO
0,047 12 32 7 (WM cuHycOMOanbHOW COCTABNSIOWEen
0.068 13 8 nynscUpyowero) Hanpsbkenus U, ot vac-
0,1 14 20 13 Totel f nokazana Ha pue. 10. OTpeaku
0.15 16 15 KPUBLIX Ha 3TOM rpadmke COOTBETCTBYIOT

CNeayioLwmUM 3HAYEHUAM EMKOCTU KOHAEH-
CaToOpOB HA YKA3aHHOE HOMUHAMBHOE Ha-

Tabnuua 5

g 3 5 raGapursl s
$2|z5 HanGonbwmo, Mm 5
3g|5¢ edl -
zX{zh 28| @
En|l 20 20| ©
HHIEEERHE
Xrx{xo CYAR3
0.18
0.5 . 10 0 0.6 14
0,33 63| 13 25
0,47 15 3
63 0,68 6.3] 13 3.5
1 18 15 | 15 0.8 4
L5 85| 19 3.5
22 23 7
3.3 105] 21 | 20 [-]
4,7 24 | 12 | 25 1 12
1.5 12 | 25 12
160 >3 24 61 28 20 1 12
0,047 63] 11 06 2
0068 12 | 6 14 | 10 : 2.5
0.1 8 15 3
0.15 6 13 3,5
2501 022 | 18 7 14 | 15 4
0,33 851 16 08| s
0,47 75 ] 18 55
068|231 9 19 | 20 7
1 10,5] 21 9
0,022 10,5 1,4
o] 12 | & M 10| %8
0,047 7 15 2.5
0,068 5 13 3
0.1 181 6 14} 15 35
400 0,15 8 15 08| 4
0,22 7 18 5
033 | 23185] 19 6
0,47 10121 ] 20 8
0,68 24 11 ] 24 1 10
1 14 | 27 12
0,01 10,5 14
0,015{ 12 6 13 | 10 0.6 8
0.022 7 15 2.5
0,033 6 13 3
0,047 18 | 7 14 | 15 3,5
630 | 0,068 8 15 o8] 4
0,1 7 18 5
015 ] 23|85} 19 6
0,22 10,5] 21 | 20 8
0,33 25 115] 24 1 10
0.47 1556] 25 12
Tabnuua 6
o
° . 3 -
8| 5% [.2 | ¢
é I é - gz [ SIg
Ee E4 >o Ioz
x X b s8< [82%,5o
=3 538 E3s |ladaxe
35| 3% 33% |88528
Xz o 5P |[OsTmY
0,22—0.47 2,9..61 10
63 0,68—1,5 54..12 8
22—47 88.188 4
160 15—2,2 19,5...28,6 13
0,047—0 1 1,2.25 25
250 | 0.15—0,33 2,2.5 15
0,47—1 6.1..13 13
0,022—0,047 1 0.8..1.6 35
400 | 0,068—0,15 14..3 20
0,22—1 35..16 16
0,01—0,022 | 0,5..1.1 50
630 |0,033—0.,068 1.2 30
0,1—0.47 25.117 25




Uy [63, 160
o u2505'\ 4
%
2008 | \ \ \)(5
60 AN\%
6308 | N\ 6
w0 SAN
N \ 7
3
20 27 1/ N —
01 102 10% 0§
Puc. 10

npsxenuwe: 1 — 0,068—0,47 mkd; 2 —
0.15—1 mxd; 3 — 0,33—2,2 mx®; 4 —
1,6—4,7 Mmx®; 5 — 0,22—0,1 mMx®d; 6 —
0,01—0,047 mxd; 7 — 0,047—0,22 mxd;
8 —0,18—1 mxd.

K73-17M

MuHMatiopHbie  MeTannonneHoYHbe
konaeHcaropbl K73-17M npeaHa3HayeHbl
ana paboTel B Uensx NOCTOSHHOro, nepe-
MEHHOrO, NyNGCUPYIOLLIErO U MMITYNLCHOIO
TOKA. M30nmMpoOBaHL MeToaoM OKyKNuea-
HUA nnactMaccon. BuiBogs — npoBonoY-
Hble  XEecTKue  NyXeHble  AJIMHON
16...20 MM; B OCTa/IbHOM MO BHeELLHeMy
suay He otnmuaiotes ot K73-17 (puc. 9).
Knumatuueckoe mncrnonHenne — YXJ1 (cm.
K73-11)

HomuHanbHas eMKoCTb, Nd .. ... 0,022—

HomuHanbHOe HanpaxeHue,
B, npu Temneparype B npe-

penax —60...+85°C .. .400
Honyckaemoe  OTKNOHEHue
©MKOCTU OT HOMMHANLHOIO
3HayeHus, % ..15:210;
+20
Taurenc yrna notepb, He Go-
nee, Havactore 1«ly, . .. ..0,008
ConpotuBneHne U3onsuumn
MOm,HeMeHee . . ............. 30
Paboumnii TemnepaTypHbiiA UH-
Tepan, C......... ....—60..+125
Hapabotka Ha oTkas, 4, He Me-
[T~ 15 000
Cpok cOXpaHsemMocTu, neT . ...... 12

ACCOPTUMEHT BbifNyCKaeMbiX KOHOEH-

caropoB K73-17M npeacrasnexH
Tabnuuya 7
3 e raGapurm 5
I3 [(vanGonbume, Mm z
s 5 am [
b °g| 4
20 2ol ©
5 ; L B H A g % e
X o gao| 2
0,022 5 14
0,033 10 1.6
0,047 12 6 1 10 2
0,068 14 25
0.1 7 15 0.6 3
0.15 | 15,5 4 12 14 3,5
0,22 7 14 4
- 1 1
0,33 e 8 16 ° 5
0,47 23 7 18 20 08 | 55

Tabnuua 8

Cxopocrb
HomuHnansHas | AMnantyna | mamoHeHns
€MKOCTb, [MMNYNbLCHOrO [HaNpRXeHnN,
MxD TOKa, A B/mxc,
ne Gonee
0,022—0.1 0,55..2,5 25
0,15—0,33 2,15..4,7 14,3
0,47 6.1 13
Uuom
%
60
55
50
4 A\
40
35
N
30 "
25
20
15
10 g
5 H o
a
289 g WY
EE SR 88% &0
Puc. 11

B vabn. 7, a 3HaYeHNs NpeaenbHO AonyC-
KaeMbix aMnanTyaos UMAYNbLCHOro TOKa
n CKOpOCTHU U3MeHeHUs HanpsiXXeHus
B rvabn. 8.

3aBMCMMOCTL OTHOCUTENbHOro QOnyC-
kaemoro Hanpsxenus U; oT Temnepatypbl
okpyxawuweh cpenbl uaobpaxeHa Ha
puc. 2, a 3aBUCMMOCTb OTHOCUTENLHON
[OMyCcKaemMon aMnmTyanbl CUHYCOMAaNb-
HOro (MMM CUHYCOMAOANBHON COCTaBARIO-
wei nynbocupylowero) nanpaxenus U; ot
yactotul f — Ha pue. 11.

K73-21r

MeTannonneHouYHbe  KOHAEeHCaTopbl
K73-21r npepgHa3HayveHel Ans pabotwl
B y3nax rnofasfeHns paauornomex B Hac-
ToTHOM uHTepsane 0,15...100 Mlu. Mao-
NMPOBaHbLI NUINKOW NEHTON; TOPLIbI 3aNUThbi
3NOKCUAHLIM KOoMnayHaoMm. BoiBoab —
NPOBONOYHLIE XEeCTKUe nyxeHbie. Brelu-
HUWIA BUA, MokasaH Ha pyc. 12. Macca — He
6onee 30 r. KnumaTtu4eckoe UcnonHeHme
— YXN (cm. K73-11).

s
= =
-
S — 5
LY 4 *
N 1,7
42 10 A'A
2r
Puc. 12
HomuHanbHas eMKocTb, MKkD RS b
HoMuHanbHOE HanpaxeHue,
B, npu Temneparype B npe-
penax -60..+85°C .............500
MepemenHoe HanpsxeHue,
Bsse, Npu  TEMMNepatype
B npegenax -60...+85°C . .250

HoMuHanbHLIA TOK Yepe3 Bbi-
Boabl 1—1,A .. ... .. T
Honyckaemoe  OTKNOHEHue
€MKOCTU OT HOMUHANBHOIo
3HaveHnsn, % . ... ..
3aryxaHue, BHOCUMoe xonp.eH-
caropom, nb, He MmeHee
HavacTore 2,5202MlIu . . ... 65
TaHreHc yrna novepb, He 6o-

.20

nee, Ha yactote 1kly .0,012
MocrosnHan BpeMeHu,

MOm*MkD, He MeHee . 10 000
PabGouvin TeMnepaTypHBIA UH-

Tepean, ‘C . ....—60..+100
Hapabotka Ha oTkas, 4, He Me-

HEE ... ..ovveeenunnnnnn ..10 000
Cpok coxpaHsemMocTv, net ..........12

* Mo TpeboBaHMio 3aKa3qmka MOryT ObiTe W3ro-
TOBAEHB KOHAEHCATOPL! C APYroi HOMUHANBHOM
€MKOCTBIO

K73-24s

MeTannonneHo4YHbie KOHAEHTATOPb
K73-248 npenHa3HayeHsl na pabotwl
B LEnsx MOCTOAHHOMo, MEepemMeHHoro,
NyNLCMPYIOWEero U MMYNbCHOro TOKa.
WN3onnpoBaHbl METOAOM  OKYKNMBaHUA
nnacrmaccon. BeiBoobl — NPOBONOYHLIE
XecTkme nyxenole AnumHoin 20...25 Mm;
B OCTafNbLHOM MO BHELLHEeMY BUAY He OThun-
vaotcs ot K73-17 (puc. 9). AuameTp Bbi-
sonoe — o1 0,6 go 0,8 MM B 3aBUCUMOCTK
oT rabapnToB U Macch KOHAeHcartopa.
Knumatuueckoe ucnonHenne — YXJ1 (cm.
K73-11). MOXHO NPUMEHATL B3AMEH KOH-
pencaropos K73-17, K73-30, K73-34
K73-5.

HomunanbHas emkocTs, Mx® . .0,01—6,8
HomuHanbHOE HanpsXxeHuwe,
B, npu Temneparype

B npepenax ~60...+85C .. .. .63; 100
160; 250;
400; 630
Honyckaemoe  OTKIOHEHue
€MKOCTU OT HOMUHASIHOIO
3HaweHnn, % .. ... ... +5; £10;
+20

TaHurenc yrna norepb, He 6o-
nee, Hayacrtore 1kly . . ...0,012
ConpotuBneHue u3onsumm
Om, He meHee, ONA KOH-
[EHCAaTOPOB HOMMUHANLHON
emkocTbio 0,33 Mk 1 me-

Hee ......... e 3
ocTosHHaR BpeMeHu,

MOM-Mk®, He wmeHee,

AN KOHAEHCATOPOB HOMM-

HanbHOM emkocTbio 6onee

0,33 Mk . .1000
Pa6ounia Temneparypnuu ‘Wh-

TepBan,'C ...... ....—60..+125
Hapabortka Ha oTKas, 4, He Me-

Hee .. .... 15000
Cpok COxpaHﬂemocm neT ... 10

ACCOPTUMEHT BbiffyCKaeMbiX KOHAEHTCA
Topoe K73-248 npencraened 8 vabn. 9.
3HaqeHns npeaenbHe GOMYCKaeMbix amr-
NUTYObI UMNYNBCHOMO TOKa U CKOPOCTY U3-
MEHeHUs HarNpPsXeHUs CBefieHb!
BTabn. 10.

Ha pmc. 13 nokasaHa 3aBUCUMOCTb
NONYCKAEMOro HarnpaXeHUs KOHAEHCAaTo-
pOB OT TEMMepaTypbi OKpyXaiowein cpe-
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Tabnuua 9
8 2 -3 e FaGapwrw
z - I 3 |Hanbonowme, mm
a2lasg -
x E 5 o
s L0 [T
2 e z x L B H A o
Oc -3 L)
XzI|Xo b3
;g 18 85 19 15 5;5
63 3.3 23 105] 21 20 9
47 | 24 |12 | 25 12
0,001
0,0015
0,0022 g
0,0033
0,0047
0,0068
0,0082
0,01
0,012
0015 { 4, 75| 2
0,018 45
0,022 :
0,027
0,033
0,039
0,047 105
0,056
0,068
0,082
0,1
0,12
100 0,15
0,18 4.8 3
0.22 13 5 10
0.27
0,33 6
0,39 32
0,47 135 66 | 11.5
0,56 5.6 3,7
0,68 6.7 4
0,82 195 5.6 15 4,2
1 6,7 15.5 4.5
1,2 7.8 ! 4,7
1,5 85 5
1.8 6
- 58
2,2 6,7
2,7 a 7,2 20 225 6,6
33 8,5 6.8
3,9 8
t 83
4,7 8,5
5.6 33 70 23 | 275 ”
6.8 11
1 18 8 15 15 | 45
160 15 9 | 19 58
22 24 10 22 20 6,8
0,001
0,0015
0,0022 g
0,0033
0,0047
0,0068
0,0082 4,5 2
0,01
250 0.012 1 75
0,015 10.5
0,018
0,022
0,027
0,033
0,039 6 |115 3
0,047

0,056 3
0.068 UT/ Um.t
0082 § 43 | 75 |115] 10 | 3 75
0.1
0,12 50 \
0,15
w1 e VS 16 IS5] 50 2070 20 40 60 80Tompep?C
018 1435133 45| 10 |22
022 T ’ 3.4 Puc. 13
’ 18] 7 | 14 4
250 g-g; ‘75: s 37 Ta6nwnua 10
039 ] 9% ez] '® 43 o® =@ ° )
54 28] |22 ¥ 5 e S
0.47 : ! 5% 5z g8 £:
23 [ 75118 ] 20 | 55 K agd E8q EIe ¢
056 {195 {24 15 221 58] §8 s3s; (88 2g5
0,68 112 5.6 Zc 33 $3x (92537
) 23 ] 19 | 20 7 T I o E F 3 Osxzos
082 | .. [&8 005 |62 63| 1547 |165.517 1
] 105 ™~ 76,9 0,001—0,0068] 0,15...0,95 140
23 21 | 20 | 9 0,0082—0,027] 0.7..2.35 87
0,022 s 1105 2 100} 0:033—01 | 155 47 47
0,033 | 12 13 ] 10 [ 3 0.12—0,47 | 34..13 28
0,047 7 | 15 34 056—15 | 84.225 15
0,068 5 | 13 3.6 1868 | 144.544 8
01 186 | 1415 & 160 1—22 16..352 16
400 [ 0,15 8 | 15 47 0,001—0,0068] 0.15..0,95 140
0,22 7 | 18 5,8 0,0082—0,047] 0.7..4 87
033 | 23 [85 [ 19 6 0,056—0,15 | 3.82 55
0.47 10 | 21 | 20 [68 0.15° 45 30
0,68 | ,4 [0 ] 24 8.3 0,18—0.22 | 9.9..12,1 55
1 14 | 27 12 250 0,22 59 27
0,01 s |105 2 0,27—047 | 86..15 32
0,015 | 12 13 ] 10 [ 3 047" 7.5 16
0,022 7 | 15 3.4 056068 | 17,9.21,7 32
0,033 6 | 13 3.6 0,68 149 22
0047 | 18 7 |14 | 15[ & 0,821 139..17 17
630 | 0,068 8 | 15 a7 0,022—0,047 | 7,3..155 330
0.1 7 | 18 5.8 400 | 0,068—0,15 | 6..13.6 g1
015 | 23 [ 85 | 19 6 0,20—1 13.6..62 62
0,22 105] 21 | 20 [ 68 0,01—0,022 511 500
033 | o [115] 24 8.3 630 [ 0,033—0,068 | 4.6..96 142
0,47 155 | 25 12 0,1—0,47 9.423 90
* Ann konpeHcaTopos € L=18 mm
** s KOKAEHCATOPOB C L=23 MM
Q © o %) oy x
5§88 2t
TT TTTTTT
u{PZ =1 r Tpumep 2. flawo : ]
410 g = £2104 [it; Coom=
400 ~ P~ =1500 nP; Upom =
z0 I T =250 8.
10¢ { Haxodurm LUp=A
8-10° =62% om
410° + 1+ 250 8,m.e.
210° u I~ a = 155 8.
M~ P fNpumep 1. Laro:
10° == [ £ G T
& =0,1mx@; Um-b'.fﬂ 8.
44 Haxodum (no cmpenxar) \
2104 = == Uy=13% om 6308, \
T 64171
-‘ Dnnn o LS - o ‘Mai L
SEETTLIDLLLLLOLLIbRbRRS & & & Al
M TAANNT RN Ree
Puc. 14

Marepwan nogrorosunu
I. AEMUWAEHKO, B. XAELIKMIA
r. Canxr-Nerepbypr

Aul, a Ha puc. 14 — 3aBUCUMOCTbL OTHOCU-
TENLHOW [OMYCKAEMOW aMnIUTYAb CUHY-
COMOANLHOIO (UNU CUHYCOMOANBHOW CO-
CTaBNAIOWEH NyNbCUPYIOLLEro) Hanpsxe-

HmA U, ot yactoTs f. Oxowvanme - -7
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TEOPUA: TOHEMHOIY — O60 BCEM

B. NOJIAKOB, r. Mocksa

6.2. NpensapuTenbHbie yCHUNM-
Tenu 34

MNpenBapuUTenbHble yCWIUTENU —
OBbLIMHO 3TO YCUIUTENW HAaNPAXEHWUS,
NPU4EM MAJTIOMOLLHBIE, NMOCKONbKY MX
BbIXOfI pacCyYMTaH Ha Harpysky OT
600 OM [0 HECKONBKUX BECATKOB K-
nooM. Kak npaevno, oHu paboranr
HaA BLICOKOOMHbI BXOR YyCWnvTens
MOLWHOCTH U NO3TOMY “X BbIXOAHOW
TOK BECbMa Man.

O6bivHO NpeasapuTenbHbie yeunu-
Ten NMeNT HECKONBKO BXOAO0B, pac-
CUYUTaHHbLIX Ha NOAKIOYEHNE Pasnny-
HbIX MCTOYHUKOB: NUHEWHOro BLIXOAA
MarHurodoHa, 3NeKTpoMarHUTHOro
WY NBE303NEKTPUYECKOro 3BYKOCHWU-
marens, paavonpuemHuka, wnHoraa
(BCE pexe) TPaHCNALUMOHHON NNHUK.

TpeboBaHUA Kk BXOOHLIM napamer-
paM — 4yBCTBUTENLHOCTH (MUHK-
MaNbHOMY HaNPAXEHWIO curHana, He-
06x0AMMOMY ANsi HOpMansHoW pabo-
Tol) U BXOOHOMY CONPOTUBIEHNIO —
LR PasHbix BXOAOB OTNM4ATCA. Bo-
nee Toro, 4acTo TpebyeTcs koppekums
4aCTOTHOW XapaKTepUCTUKN YCUNUTE-
A npm paboTe C TEM WM MHLIM UCTOY-
HWUKOM curHana. MartvTtHas ronoeka,
Hanpumep, passweaet 3AC, npornop-
LIMOHANBLHYID CKOPOCTU W3MEHEHUS
MarHmTHOro NOTOKa, a crneaosaresb-
HO, yacToTe. Ho Ha BLICLLMX YacToTax
3AC napaeT ua-3a yMeHbleHUs 3g-
(EKTMBHOMN TONLUMHBE C/IOA NEHTH NPU
KOPOTKWX [AMHAX BOSH 3anucu, Ko-
HEYHOW LWWPUHLE 3a3opa roNOBKW
W ppyrux nNpuvuuH. MoatoMmy ycunm-
TeNb-KOPPEKTOP AOSXEH UMETD NOAbL-
€M aMIUIMTYQHO-4aCTOTHOW XapakKTe-
pyUcTUKM (AHX) Ha HU3WKX W BLICLIMX
YacToTax.

HeobOxoouwMoe ycuneHuwe pans
noabEMa YPOBHSI CUrHana C eauHul
MWAMBONLT 10 AONEN BONLTA B NPpeg-
saputenbHoM ycwmtene 34 nonyua-
10T OOLIMHO C NOMOLLLID OAHOrO-ABYX
TPAH3UCTOPHbIX Kackanos. MNpuuem
AR YNPOLWEHNUA YCUIUTENA YacTo ne-
NONL3YIOT HENOCPEACTBEHHYIO CBR3b
Mexay Kackanamu no NOCTOAHHOMY

Toky. MpakTuueckas cxema Takoro
ycunurens NpueegeHa Ha puc. 39.
BxogHoW cursan uyepe3 pasfenn-
TenbHbIM KoHAeHcatop C1 nocrynaer
Ha 6a3y TpaHaucTopa VT1, a c ero Ha-
rpy3ku (peauctop R1) — wa 6a3y VT2
Crabunusaums pexrmMa TpaHancTopos

Ri
VII,VIZ 22K
KT315A

o1 pam VU

Puc. 39

NPOUCXOOMUT Tak: KONNEKTOpHOe Ha-
npsxenne TpaHauctopa VT1 (obeHo
1...2 B) “noBTopseTca” Ha aMuATTEpe
VT2, Kypa v NOAKIIIONEH Pe3ncTop CMe-
weHns R3. YCUneHHbiA CUrHan cHuMa-
eTCA C Harpysku TpaHancTopa VT2 (pe-
3ucTop R4) v 4epes paspenvrentHbin
konpeHcarop C3 noctynaer Ha YM34.

KonpeHcatop C2 yctpanser OOC
no NepeMeHHOMY TOKY A1 3BYKOBbIX
Y4acTOT, NOBHILLIAA TEM CaMbiM yCune-
HWe, KOTOPOe B AAHHOM YCUNUTENE MO-
XKET AOCTUraTb HECKOSbKUX ThiCsM. Pe-
ancTop R2 coznaetr OOC B NepBOM Ka-
cKkape — oOHa CHWXAEeT YyCueHwe,
HO 3aT0 NOBLILLIAET BXOAHOE CONpOTHB-
neHue W ymeHbluaer mckaxenus. Ero
CONPOTUB/IEHNE MOXHO BapbUpOBATL
B LUMPOKUX NPENenax, Npw ero yMeHb-
el 00 HYNS ycuneHue OypeT mak-
CHMASBbHBIM.

CHW3UTb YCUAEHUe MOXHO ¥ BKIIIO-
YEHUEM Pe3nCTopa NOCNEA0BaTENbHO
Cc koHpeHcaropoM C2, co3nas TakuM
obpasom OOC n BO BTOPOM Kackaae
YMEHbLLIEHEeM eMKOCTY KoHAeHcaropa

a,
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yhacTcs ckoppektuposars AHX, obecne-
4MB MOOLEM BLICLLMX HaCTOT 3BYKOBOro
cnekTpa 6narogaps Tomy, 4TO eMKOCTHOe
CONPOTUB/IEHNE YMEHBLUIAeTCA C 4acTo-
To1n, ymeHbwan O0C Ha yka3aHHbIX 4acTo-
Tax. 470661 0cnabute BLICLLME 4ACTOTHI,
HYXHO BKIIO4YNTL KoHAEeHCaTop Hebonb-
IO EMKOCTM MeXAY KO/INEeKTOPOM u ba-
30/ OAHOIo M3 TpaH3ucTopos. B peaynb-
rate Bo3HukHeT OOC, pencTayioulas npe-
UMYLLIECTBEHHO HA 3TUX YACTOTax.

Mpyn HeobxoANMOCTU yBENNUYUTL BXOA-
HOE U NOHN3aNUTL BbIXOOAHOE CONpOTWBNe-
HMEe ycuauTensl Ha ero BXOOE M BbiXxoae
BKJHONAIOT SMUTTEPHLIE MOBTOPUTENMU.

6.3. PerynuposaHue rpoMKOCTH
v rembpa.

Perynaropom rpomkoctm B8 Y34, kak
Npaeuno, CAYXuT 06LIYHBIK NepeMEeHHbIA
peanctop. OaHako B BLICOKOKaYECTBEH-
HOW annapartype xenatenbHo y4eCTb
ncuxoduamnueckme ocobEHHOCTU Heno-
BEYeCKOro Cnyxa — ero 4yBCTBUTENb-
HOCTb N3A2eT Ha HU3LNX U BLICIUMX Yac-
TOTax NpKM Manoil rpoMKocTn. 310 oT1e6-
paxaercs “KpuBLIMU PaBHOW MIOMKOCTH"
(pwc. 40), NOKa3bLIBAIOLLMMKU, KAaKOW YPO-
BeHb CUrHana HyxXeH Ha pasHbiX 4acToTax
ANa 0anHakoBo CyObLEKTUBHOIO oulyule-
HuA rpomMkocT. OHm cooTeeTcTBYIOT AHX
“TOHKOMNEHCUPOBaHHOIo" perynsatopa
rPOMKOCTM, HE CHUXAIOWero “co4HOCTL”
3BY4aHWUA NPU YMEHbLLUEHUN MPOMKOCTH.
Cxema HecnoxHoro perynstopa, KoTto-
Pbil NCNONLIOBANCH B ANEKTPOAKYCTUYE-
ckom arperate “B3®”, nokasaHa Ha
puc. 41.

BXOOHOW CMrHan OT pPa3sfvMyHbLIX WC-
TOMHUKOB MNOABOOQUTCA Yepe3d pasbembl
X1—X3 k penutensM M3 peancTopos
R1—R5, R8, obecneunsaOLMmM NpuMep-
HO OQUHAKOBbLIE MAKCUMASbHLIE amruim-
TyAbl Ha peauctope R8 (310 perynstop
rpomMKoCcTn). C ABUXKAE 3TOro pesnucropa
CUrHan nogaeTcs Ha npensapUTentHbIA
ycunmutens 34.

MepeMeHHBIA pe3aucTop UMeeT aga
0TBOAA, K KOTOPLIM MNOAKIKOYEeHb Kop-
pexkTupylowme uenodkn R6C2 n R7C3.
B BEpXHEM NO CXeMe MONOXEHUUN ABUXKS
peanctopa (MakCUManbHan FPOMKOCTb)
OHW NOYTU HE OKa3LIBAKOT BIMSHUSA, KOH-
nencatop C1 3amkHyT, AHX nonyvaercs
poBHOW. Mpu nepemewieHMn ABUXKA

\/

HACTOTA

YPOBEHD
CHIHANA

Puc. 40

BHM3 BAUSIHWUE UEnoYeK yCUNUBAaeTCA:
koHpeHcaTopel C2 u C3 WyHTUMPYIOT Bbic-
LMe ¥ CpefHue 4acToThi 3ByKOBOro Cne-
KTpa, CO343Bas OTHOCUTENbHBLIM NOABEM
HU3LLUKMX YyacToT. B TO xe Bpems ycunmea-
etcs » ponb koHgeHcartopa C1, cosnato-
ulero “o6xoaHbIA NYTL” 0NA BLICLUKX Yac-
TOT XU COOTBETCTBYIOWMIA UX NOOBLEM.
B peaynttate AYX perynatopa npumep-
HO COOTBETCTBYET KPUBbLIM PABHOW MPOM-
KOCTH.

PerynnpoBku Tem6pa cBogaTcs o0biu-
HO K OcnabneHnio N NOALEMY BLICLUMX
W HU3LUMX HACTOT 3ByKOBOro CRekTpa,
B COOTBETCTBUM C XapaKTepoM nepepasa-
eMOM NPorpaMMbl U BKYCamu Cnytsatens.
Cxema perynstopa (Toro xe arperara
“B3®d") nokazaHa Ha puc. 42, a ero A4X
— Ha pmucC. 43. [lepeMeHHbBIA pe3nucTop
R2 perynupyeT ypoBeHb HU3LLMX H4acToT
(HY), npn 3TOM CcpegHue u BuiCLUMe Hac-
TOTH 3aMbIKalOTCA KOHAeHcaTopamMu C2,
C3 v nx ypoBeHb OCTAaeTCA NPUMEPHO No-
cToRHHbIM. Lienouka C4R5CS perynupyet
BbiCLUME 4acToThl (BY), TOKM Xe cpeaHux
W HU3LWNX YaCTOT Yepe3 3Ty LenoYKy noy-
TV HE NPOTEKaKT KM3-3a BO3PacTaowero
Ha 3TUX YacTOTax eMKOCTHOro ConpoTue-
neHuns koHpeHcatopos C4, C5. Peauctop
R4 ocnabnser B3auMHoOe BNWSHUE pery-
NATopoB. HoMUHanul peTanen 3aBUCAT OT

FLALAAALALNUS AN

L. n RS 100
Jnnns” l
ZE
560
SAZ
Papno”
L R4 620 K o ch

3nsun
“CHMMA-
TEAL™

Puc. 42

HY

KO3®PnUMERT
NEPEAAYK

YACTOTA
I

Puc. 43

BbLIXOIHOrO CONPOTMBREHUS npeasapun-
TEeNbHOrD YCUAUTENS 1 BXOQHOMO COMNpPO-
TUBNEHUR OKOHEYHOro.

Hapno wMmetb B BUAY, YTO ONUCAHHLIA
NacCuBHLIW Perynatop tembpa BHOCKUT
3ameTHoe obwee ocnabneHue curHana
npumepHo B 10 pas, YTo KoMneHcupyeTcs
COOTBETCTBYIOLLNM MOBLILLEHUEM yCUne-
Hua Y3Y. Perynatop, NnpakTuiecku He oc-
naGpsiowmin_ curHan, nony4aeTtca npu
BKNIOYEHUN 3NEMEHTOB perynnupoBKu
B uenb OOC ycunurenbHoro kackapa, 4To
[LOBONBHO 4ACTO BCTPEYAETCA B CXEMO-
TexHuke Y34. |

( NONE3HLIE COBETHI )

CNOoCOoOB AO3MPOBAHUA
ONIIOCA
n. AJNIEWHH, r. MockBa

Mpn naiike paguonoburenn 4acro
NONbL3YITCA  CNUPTOKAHUGDONbHBLIM
$nocoM — pPacTeopoM KaHuponm
B cnmpte. OH No3Bonser Nony4uTsb Bol-
COKO€ Ka4ecTBO Naikn U ee xOpOoWwuin
BHeWHwui BuA, Mpasaa, Npu HaHeCeHUn
$NI0Cca KUCTOHKOM OH BLICTPO 3ackixaeT
Ha HeW, U No okoH4YaHum paboTel KUC-
TOYKY NPUXOAUTCA OTMBIBATL B CnvpTe.

3HaunTenbHo ygobHee HaHOoCUTb
$NIOC 0AHOPA30BLIM WINPULUEM obne-
momMm 2 wm 5 "kybukos”. B Hero Hago
Habpartb 0,5...1 "kybuk” dnioca, a oc-
TanbHOK O06bLEM 3anoNHUTL BO3AYXOM.
Cnerka cxumas LWNpuL, BoiRaBIMBAIOT
kannw ©noca Ha MecTo  nanku.
Ons ynobctBa pabotbl urny wnpuua
cnenyert 3aTynuTb.

Y1066 $nioc He 3ackixan B kaHane
Wrnel, NOCNe Namkv B WNpUL, HAJo Ha-
6paTb HEMHOro BO3YyXa, AepXa ero ur-
non BeBepx. B 1akoMm xe nonoxeHuu
W XPAHAT WNpULL C HMnocomMm.

Ecnu ¢mioc Bce-Taku 3acox, gocra-
TOMHO KOCHYTHCSH KOHYMKOM UMb pas3o-
rperToro NannbHUKa — wvrNa cpa3y xe
O4YUCTUTCK.

WU eule oaun coeer. Mocne nankm ot-
MOWTE Ne4aTHyio NNary criMpToM U no-
KpoTe cnupTokaHugonbHbiM Gniocom
— oHa obpeTteT XOpPOWWA BHELWHWA
BuUA, a ee npoBogHukn Gynyr 3awmwe-
Hbl OT OKUCTIEHUA. ]




PEINVIMPYEMbIV NPEOEPA3OBATESb
HAMNPSOKEHUA ONA N14AC

B. KOBEL], r. ®eogocus, YkpavHa

Mpu OTIVIIONEHUHM CETEBOro HaNPSKeHUN, CKaXeM, Ha fave, Hepeaxo
nonbL3yloTCH ManorabGapuTHbLIMK H MaNIOMOLUHLIMM TaMINaMy [HEBHOIo
cBera (JI4C), nuTaoWmMMuCcsa OT akKyMynsaTopHoi 6arapen nubo 6ara-
pen ransBaHnyeckux anemeHToB. lpepnaraembid npeobpa3osarens
NO3BONAET PerynupoBaTe APKOCTH J1aMITbi M YCTaHaBNIUBATb €€ TaKOH,
yTobsi aHeprus 6arapem pacxogoBanacs 6onee 3KOHOMHO.

MNpeobpaszoBarens COCTONT u3 330a-
OLEero reHeparopa # OAHOTaKTHOrO
yeunutena MowHocTy (puc. 1). lenepa-
TOp BLINONHEH HA anemeHTax DD1.1—
DD1.3 no cxeme, NPeaIOKEHHON B KHU-
re C. A. bupiokosa “Uudposbie ycr-
pouctsa Ha MO[T-uHTEerpanbHbx Muk-
pocxemax” (M.: Pagmo u cea3s, 1980).
TakoW reHepaTop No3BONAET U3MEHATH
CKBAXHOCTb UMMYNLCOB (T. €. OTHOLE-
HWE NEpPUOOA CrneaoBaHus UMIYNLCOB

TAMO WMCNOMbL30BaTh TPaH3UCTOPLI
KT3117A, KT6306, KT6036 (VT1),
KT926A, KT903b (VT2), ouops cepum
KAOS03 (VD1, VD2), crabunvtpoH
N814A (VD3). Kongencarop C1 — KT,
KM, K10-17, ocransHbie — KS0-16,
K52-1, K53-1. lNepeMenHbin peancTop
— moBGon KOHCTpyKUUK (Hanpumep,
cnz, Cn3), nocrofHHbEe  —
OMNT-0,125. Nlamna — MOLHOCTBIO
ot 4 no 20 Br.

Tpaunc-
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3ucTopom R1, yto onpegenser 9pkoCTb
NAC. K reneparopy nogknioven Oy-
depHbin anemeHT DD1.4.

Curnan c DD1.4 nopaercs Ha yeunu-
TeNb MOWMHOCTH, BLINOMHEHHBIW HaA
tpan3ucropax VT 1, VT2. Harpyska ycu-
nurens — JIOC (EL1), nopxmoyenHas
Yepes NoBLILAKLIMK TpaHchopMaTop
T1. AonyCTMo noaxknioyars namny Kak
C 3aMKHYTBIMU BLIBOOAMYU HATEW HaKa-
na (NoOKa3aHo Ha CXEME), Tak u C Paso-
MKHYTHIMK. Mhave roBops, uenocr-
HOCTb HUTEN Namrbl HE UrPaeT ponu.

MuTaerca npeoBpa3oBarens OT wC-
TOHHMKA MOCTOAHHOIO TOKAa Hanpsxe-
HueMm 6...12 B, cnocobHoro otpasath
B Harpy3ky TOK A0 HECKONbKuX aMnep
(8 3aBUCUMOCTH OT MOLLHOCTWU Nnamnbl
W YCTaHOBEHHOW APKOCTW). luTanue
Ha MUKPOCXeMy NOCTyMNaer uepes na-
paMeTpuyecKui cTabunuaaTop, B KOTO-
pom paboraior 6annacTHLIM PeaucTop
R4 u ctrabwnurpon VD3. lNpu mMunu-
MaJIbHOM MUTAIOLLIEM HaMPSHXeHUU CTa-
61NM3aTOp NPaKTUHECKWU HE [EUCTBYET,
HO 3TO HE CKa3biBaeTcA Ha pabore npe-
oBpa3zosarens.

KpoMme yka3aHHbIX Ha Cxeme, Jonyc-

N3B-2 0,16. O6MOTKK paspeneHs He-
CKONbKUMW cnosMmu NakOTKaHW.
nsa noBLILLEHNUA HAAEXHOCTY OBMOTKY
Il Heo6xoaMMO pPas3nennTb Ha HECKOSb-
KO C/IOEB, NPOK/IAALIBAA MEXAY HUMK
naKkoTkaHb. Yawku marsuTonposopa
cobupaior ¢ 3a30pom 0,2 MM u cTaru-
BAiOT auHTOM M FAWUKOW U3 HEMArHNT-
Horo marepuana. C HeCKONbLKO Xyauim-
MW pe3ynbTaraMu (COOTHOLUEHWEM fp-
koCcTb — noTpebnaembii TOK) Byner
paboraTb TpaHcdopMaTop, BLINONHEH-
HBLIA Ha MarHTONPOBOAE OT CTPO4HOIO
TpanHchopmaTopa Tenesn3opa.
Hanaxuweauwe npeobpasoBarens
HAYMHAOT C NPOBEPKU 33AAI0LLENO re-
HepaTopa MpWu OTKIIOYEHHOM BBIXOA-
HOM kackage yewnutens. K eeiBogy 11
MUKPOCXEMbI NOAKMOHAIOT OCLUNNO-
rpad v HabMOAAIT MMNYNbCH, NOKa-
3aHHbIE Ha BEPXHEW ApnarpamMMe puc. 2.
3areMm ycTaHaeBMBaloT ABUXOK Nepe-
MEHHOr0 Pe3ucTopa B JIEBOE NO CXEME
nonoxexne (CoONpPoTWBNEHUE BBEOE-
HO). U3MEPRIOT AUTENBHOCTE MMIYNb-
COB u nepmuog ux cnenosanun. NMoabo-
pom pesuctopa R3 pobueatorcs anm-
TEeNbHOCTU nMIynbcoe npuMepHoO

20 Mkc, a nogbopom pesucropa R2 —
nepyopa CnenosaHva, pasHOMo Npw-
6nuaurensHo 50 mxc. MNepemetlas no-
Cne 3100 ABUXOK M3 OIHOrO KPAaNHENO
noNOXeHWA B apyroe, ybexaarcs
B #“3MEHEHWW nepuoga CnefOBaHWA
UMMYNbCOB NPU HEW3MEHHOW UX Ann-
TENLHOCTH.

BDanee nopkMo4alT BLIXOAHOW Kac-
kan, ocumnnorpad COeOUHSAIOT C KON-
NEeKTOPOM €ro TPaH3uCcTopa, a B8 uerb
NUTaHWA CTaasiT aMNEPMETD CO LWKaNOon
Ha 2-3 A. lNepemMellieHnem asmxka ao-
6usatorcs “npobon” (pe3koro ysenuie-
HWSA APKOCTH) NaMrbi U KOHTPONUPYIOT
[nana3oH W3MEHEHWUS APKOCTH U No-
TpebnsieMoro Toka Npu Pas3nnyHbIX No-
NOXeHusiX IBWXKa peauctopa. Habnio-
nawT GopMy UMNYNLCOB Ha KONNEKTO-
pe TpaH3aucTopa VT2 — Ha puc. 2 BHU3Yy
Takas ¢popMa nonyaunack npu pabote
npeobpaszoearens ¢ namnoin JI618.
BO3MOXHO, NPUBETCA TOYHEE nopo-
6parte peaucTopb R2, R7, a B8 HEKOTO-
PbiX Cry4asix yCTaHOBUTL NEPEMEHHBIR

U
Bub 1! |—
w1 I I
i t
Konn
Vrz
Puc.2 — s

pPEesucTop ApYroro HOMMHAIa, YTOOL!
OOCTUrHYTL HeOBXoauMbIX npenencs
W3MEHEHUA APKOCTU U NPUEMNEMOro
notpebnaeMoro Toka.

B pexvMe MUHUMANILHOW SPKOCTH,
KOTOPOMW COOTBETCTBYET B 33aBUCUMOC-
TV OT NATAIOLLENO HANPAXEHNA U MOLLi-
HocTu namnbl Tok 250...400 MA, 3a-
NYCK reHeparopa, a 3HauuT, BK/Houe-
HWe NaMnb, yoobHee ocyuwlecTsnnTb
Haxarmem Ha kHonky SB1. UHorpa He-
nuwHe nonpoboBate U3MEHUTb NO-
NAPHOCTL BKJHOYEHUA NaMnbt N Npose-
puUTb HAOEXHOCTbL €€ 3aXUIraHnA
B 3TOM PEXUME.

Ouenuntb 3dPHEKTUBHOCTL pPaboTh
npecbpa3oBarens C pasHbLIMK TpaH-
3ucropamu, TpaHchopMaTopamm,
“3MEHEHUSIMU PEXUMOB U T. 4. MOX-
HO Tak. Ha paccTosHuu npuMepHo
0,5 m ot namnbi yxpennsior potoam-
oa unn POoTOPEINCTOP Y NoAXHOYA-
10T K HEMY OMMeETp. UsmepsioT ero
CONpPOTUBNEHUE NPU FOPALLEN NamMne
v PukcupoBaHHOM Toke notpebne-
Hua npeobpas3osatens. [lanee npo-
BOAAT 3aMeHy AEeTanu, Pe3ncTopoM
R1 ycTaHaBNuBaIOT MNPEXHUNA TOK
¥ M3MEPSIOT conpoTtuBnexne ¢oro-
anemeHTa. Ecnn OHO yMeHblwmniocs,
3HAYUT, APKOCTb JlaMrbi BO3pOCNa,
pesynsrar akcnepumenra MoxtHo  Hl
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“PALNO” — HAYUHAIOLLIUM

PAOMO Na 4, 2000

FrEHEPATOPbI CBETOBbIX

UMNYJIbCOB...

H. HEYAEB, r. Kypcx

Y naunnarowmx paguomoburened BecbMa nonynsipHbl pa3Hoobpas-
Hble “mMuranku” — reHeparopbl CBETOBbLIX MMITYNIbCOB. MIX MOXHO ycTa-
HaBNWBAaTb Ha AETCKWE UIPYLUIKH, MCNOAb30BaTh B arTPaKkyMOHax, pa3-
Melyars Ha BUAHOM MECTE B CaslOHe aBTOMODHIIS [NSI HMHUTaUWu fgelcT-
BHSI CTOPONEBOro yCTpoMcTBa. C HEKOTOPLIMM BAPHAHTAMM TaKMX YCT-
POHCTB 3HaKOMMT npeanaraemas nogbopKa.

...C TPUHNCTOPAMM

CpaBHUTENLHO NPOCTHIE “MUranku”
Nony4atTCR NPU UCNONBL30BAHUKN TPWU-
Huctopos. [NNpaBoa, 0cO6eHHOCTL pa-
60Tkt 6ONbLIMHCTBA TPUHUCTOPOB 3a-
KNKO4YAETCA B TOM, 4TO OHU OTKPLIBAKOT-
CA Npy NoJAYe HA YNPaBNAOLLMIKA anex-
TPOL onNpPeAeneHHOro HANPSKEHUS (TO-
Ka), a N8 UX 3aKpLIBAHUA HEOHXOANMMO
YMEHBLLINTL aHOLHbIA TOK BO 3HAYEHUR
HWXE TOKZ YAEPXaHUS.

Ecnv nutate TPUHUCTOP OT UCTOY-
HUKA NEPEMEHHOrO UMM NyNbLCUPYIO-
UIEro HanpsxeHwus, oH Byaer aBTOMa-
TUYECKW 3aKPLIBATLCA NPW NPOXOXAE-
HWW TOKa 4€pEe3 HoMb. Mpu NnUTaHuKW Xe
OT UCTO4HWKA NOCTOSHHOTO HaNpPRXe-
HUA TPUHUCTOP NPOCTO TaK 3aKPLIBATh-
CSl HE CTaHeT, NPUAETCA UCNONb30BATL
CNeuManbHBLIE TEXHUHECKUE PELLIEHUA.

Cxema 0fHOro U3 BapWUaHTOB “MW-
rankum” Ha TPpMHUCTOpAaxX npusedeHa Ha
pMc. 1. YCTPOUCTBO COAEPXKUT reHe-
paTop KOPOTKUX MMIYNLCOB HA OAHO-
nepexopHoM Tpad3ucTope VT1 u asa
Kackaga Ha TpuHuctopax. B aHopHyio
uenb OAHOrO uU3 TpuHUcTopos (VS2)
BKJtOYEHA NaMna HakanusaHus EL1.

Paboraer ycTpoucteo tak. B Ha-
YaNbHLIA MOMEHT NOCNE NOOAYKN NUTa-
HWR 06a TPMHUCTOPA 3aKPLITLE U NIAMNa
He roput. [eHepatop sBbipabartwisaer
KOPOTKME MOLLHBIE UMNYNbCH C UHTEP-
BaANOM, OnNpeaensemMbiM napamMmeTpamMm
uenoukn RI1C1. Mepebid xe uMnynbe
NOCTYNUT Ha YNPAaBAKIOLUME 3NEKTPOALI
TPUHUCTOPOB, U OHKU OTKPOTCA. Jlam-
na 3aXCKeTCs.
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Paapaborano
B8 naboparopun

wxypHana "PAOQAO"™

3a c4eT TOKa, NPoTEKaIoLEro Yepe3
namny, TpuHucTop VS2 ocraHercsa or-
KpbiThiM, @ BOT VS1 3aKpOeTCA, Tak Kak
€ro aHoAHbLIA TOK, Onpepense-
Mbii peancTopom R2, Canwkom
man. Konpexncatop C2 HavHer
33pAKATLCA YEPE3 ITOT PE3UC-

*Unym t

HUS Ha YNPaenAUMX 3NeKTpogax
TPUHUCTOPOB, NPU KOTOPLIX OHWU OT-
KPLIBAKTCA, pPa3/iniHb, B YCTPOWUCTBO
BBEAEH NOACTPOEYHLN peaucTop R2,
C NOMOLWLIO KOTOPOro nogbupator on-
TUMA/bHBLIA PEXUM ux pabotkl. Kpome
TOfO, YBENWYUBAKT CONPOTUBREHUE
peaucropa (R3) 8 uenu aHona TpuHUC-
Topa VS1.

JAeranu ycTtponcTea pasmewlarT Ha
nedatHon nnarte (pnc. 4) u3 donbru-
POBaHHOrO Marep1ana.

HanaxwsaHue KOHCTpyKLUM#K CBO-
AUTCA K yCTtaHoBke TpebyeMon uacro-
Tht “MUraHun” namnu NOAGOPOM KOH-
pexcaropa C1. Ecnv naMna Hakanusa-
HWR 33ropPaeTCs, HO HE raCHET, 3HAYUT,
nmbo TpuHucTop VS1 HE 3aKpuiBaeTCA

’KELI *K £l

TOP ¥ K MOMEHTY NOSBNEHUSA
BTOPOro MMnynbca reHeparopa
OKQXETCH 3APAXEHHLIM. 3TOT
MMNYNLC NPUBEAET K OTKPLIBA-
HUIO TPUHUCTOpa VS1, u neswint
NO CXEME BLIBOA KOHAEHCATOpa
C2 Oymetr KpaTKOBPEMEHHO
NOAKNIO4YEH K KATOAY TPUHUCTO-
pa VS2. Ho paxe Takoro noa-
KMOYEHUS [OCTATOYHO, HTOOL
TPUHUCTOP 33KPbUICA U naMna

A1

(A

O

J5

noracna.

' “Unym

60

Takum obpa3om, 06a TpuHKU-
cTOpa OKaXyTCHi 3aKpbIThiMy,
kOHAaeHcatop C2 pa3paamtcs.
CrnepyouiMii wWMNynbC reHeparopa
NPUBEAET K OTKPLIBAHWIO TPUHWUCTO-
POB, ONUCAaHHBLIWM NPOLIECC NOBTOPUTCS.
Namna BCNbIXMBAET C 4a0TOTOW, BABOE
MEHBLLLEW YACTOTb reHeparopa.

JnA yka3aHHbIX HA CXEME 3NEMEH-
TOB MOXHO UCNONL3OBATL NaMmny Haka-
nueaHus (NGO HECKONBLKO NAaMIT, BKNO-
YEHHbIX NOCNEA0BATENBLHO UK napan-
nensHO) ¢ TokoM go 0,5 A. Ecnu uc-
NoNb30BaTh BCE BO3MOXHOCTWU YKA3aH-
HbIX TPUHUCTOPOB, BONYCTUMO NpUMe-
HUTL namny, noTpebnalwyw TOK Ao 5
A. B 3TOM cnyyae ONs HAgeXHOro 3a-
KpbiBaHus TpuHUcTOpa VS2 eMKoCTb
koHgeHcatopa C2 Hano ysenuunTb Ao
330...470 mx®d. CoOTBETCTBEHHO NpU-
BETCA YBENUUMUTL EMKOCTb KOHAEHCA-

Puc. 2

topa C1, 4T06bL B Neproas MEXAY UM-
NYNbCaMU rEHEPATOPA KOHOEH-
carop C2 ycnesan 3apaguTbCs.
Tpunuctop VS2 cnegyer paa-
MECTUTbL Ha HeBONLLIOM paawa-

(cnepyeTr yBenuuutb CONPOTUBAEHUE
peauctopa R2 e nepBo# “"Muranke” unu
R3 eo Bropown), nubo He ycnesaer 3a-
panuTeCa koHaeHcarop C2. Torpa xe-
NaTeNibHO YMEHbLINTL €ro €MKOCTb,

RI* 1M

TOpe.

Aetanu “Murankm” MOHTUPY-
10T Ha NEYATHOW rnate (puc. 2)
#3 OAHOCTOPOHHErO HONbIUpPo-
BAHHOrO reéTMHaKCa uan CTeKNOo-
Tekcronuta. OKCUOHBLIA KOH-
nexcarop C2 obazarensHo
anioMunmnesnit, cepuin K50-6,
K50-16, K50-35.

Ecnu TOk namMnbt HEe NPeBbi-
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C1* 1MK X308
Puc. 3
"Unum1 pK LI prLs
I 0

waer 0,5 A, 0auH U3 TPUHUCTO-
POB MOXHO 33MEHWUTL HA Mano-

MOULHLIK, Hanpumep, KY101A
(pmnc. 3). MNockonbky Hanpsxe-




a eule nyywe — YacToTy nepeknioye-
Huii. Bo BTOpoun “muranke” HYXHO yC-
TAHOBUTb ABUXOK NOACTPOEYHOIO pe-
3ucTopa B Takoe NnonoxeHune, Npm Ko-
Topom yctonumee cpabareiBaioT 06a
TPUHUCTOPA.

... C ABYXLBETHbIMM
CBETOAMOO0AMU

O psyxuseTHbIX CBeTOAMOAAX (MX
elle Ha3bIBAKT ABYKPUCTaNbHbLIMU)
Ppaccka3bBanoCb B CNpaBOYHOM NUCT-
ke “[BYyKpMCTanbHblie CBeToMU3ny4ai-
ume avoaw” 8 “Pagmo”, 1998, Ne 11,.
c. 57—60; 1999, Ne 1, c. 51—54. Onn
MOryT HaWTW WWPOKOE NpUMEHeHue
B psaae pagmontobuntenbcknx KOHCTPYK-
umir. BoT, Kk npumepy, reHeparop
(pmc. 5), KOTOPLIK MOXeT CNYXUTL 1H-
AVKaTOpOM NEpPErpy3kn, curHanmaaro-
pom pexumos pabortel. Ero HetpyaHo
BCTPOUTL B COOTBETCTBYIOWEE 3NeK-
TpoHHoe ycTpoicTeo. B Hem, kpome
nsyxueerHoro ceeroanoda HL1, wmc-
nonb3aoBaHa MUKpOCXeMa CTPYKTYPb!
TTN (TTJLW).

OCHOBA KOHCTPYKLUMW — FeHepatop
“MNYNbLCOB, COBPAHHLIY Ha NOTMYECKNX
anemeHtax DD1.1, DD1.2. C reHepato-
POM COEOMHEHB! Kackanbl Ha 3NeMeH-
tax DD1.3, DD1.4. K ux Bbixoaam noA-
KMOYEH (yepes3 TOKOorpaHuinBaluime
pesuctopst R2 1 R3) ABYXUBETHbLIN
ceBetoanog,. Mpw nogaye Ha ynpaBnato-
wmi Bxoa (eBbiBog, 1 anementa DD1.1)

K bpb 1 Dt ————+
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HU3KOMO NOFUHECKOrO YPOBHA reHepa-
Top paborars He Byder u Ha Bbixoae
aneMenta DD1.3 yCTaHOBUTCA BHICO-
KuiA ypoBeHb, a Ha Bbixoge DD1.4 —
HU3KMiA. 3acCBETUTCH Npasblii N0 CXeMe
kpuctann ceeroamopna HL1. Lieer cee-
4eHusa moxeT BbITb KpaCHbIM UNK 3ene-
HbiM, B 32BUCUMOCTM OT TOrO, Kak noa-
KNMONMTL CBETOAMOA (Npu yka3aHHOM
Ha CxeME€ BapWaHTe BK/IOYEHUS BLIBO-
poe uset Byaer kpacHbIn).

Ecnu TakOW reHeparop WUCnonL3o-
BaTh KaKk MHONKATOP aBapuUHOW cutya-
uMKn, TO NPEaBbLIA KPUCTaANn AONXKEH
BbITb 3ENEHLIM, ¥ €r0 CBEYEHUE YKaxeT
Ha HOpManbHYl paboTy KOHTpOnupye-
Mofo yana.

B cnyvae noCTynneHus Ha ynpaens-
1OWwni Bxoa (HanpuMep, koraa NosBuT-
CHi HEMCMPABHOCTL) BLICOKOrO Noruue-
CKOrO ypoBHA reneparop HauHeT pabo-

Tatb. UMNynbCbli NOCTYNAT Ha noruyec-
kme anementet DD1.3, DD1.4, vx co-
CTOSIHWE CTaHeT NOoNePEeaHO MeHATb-
ca, u ceetoavopn Byaer naMeHsTb LBeT
CBOEro CBEYeHUs ¢ YaCTOTOW CnefoBa-
HUSA UMNYNbLCOB rEHepaTopa.

BmecCTO yKa3aHHOM Ha cCXxeme onyc-
TUMO NPUMEHUTb aHanNOrNHHLIE MVKPO-
cxemu cepun K155, 530, K631, KP531,

-533, K555, 1553, KP1533, a Takxe Apy-
rme MuKpocxembl CTpykTypsl TTJT unun
TT/IW (kpOme INEMEHTOB C OTKPbITbIM
konnektopom). MoacTpoeynuin pesnc-
Ttop — CI3, nocrosuHbie — MIIT,
C2-33, xongeHcatop — K50-6, K50-16.

HanaxvBaHue ycTpOWCTBA CBOAUT-
CA K yCTaHOBKe pe3ncTopoM R1 pexu-
Ma YCTOMYMBOW reHepauvum nNpu MuHn-
ManbHOW wactoTe. HyxHyl0 4acroTty
cnefoBanvs UMNyNbLCOB MOXHO ycTa-
HOBUTL NOAGOPOM KoHpeHcaropa. Hro-
6bl U3MeHeHus LiBeTa cBeveHus Bobinn
3aMEeTHBbI, 3Ta YacToTa AoNxHa BbiTb He
Bonee HECKONbKMX repu. ApKOCTL cee-
YEHUs CBETOAMOA0B MOXHO HEeMHOro
yBenuunts noabopom pesncropos R2,
R3 MeHbluero conpoTnBneHus.

B aToMm ycTpoiCcTBE MCNONbL30OBaHbI
ABYXLIBETHLIE CBETOANOAL C pasfent-
HbiMW BLIBOgAaMK oT kpuctannos. Ecnu
NPYMEHUTL CBETOANOAB CO BCTPEYHO-
napannenbHbiM BKKYEHNEM (C ABYMSA
suiBogamu) KUNO41A—KUMNO41M unn
no60oi n3 cepun KUMOA45, cxemy Hano
M“3MeHUTb B COOTBETCTBUN C puc. 6.

Ina Toro, ytobel cBETOANOA HE Me-
HAN UBETA CBOEr0 CBEeYeHUd, a KpaTko-
BpEMEHHO BCNuixuBan mnooYepeaHo
pasHbiM LBETOM, CxE€My Hano wn3me-
HWUTL B COOTBETCTBUM C PUC. 7. B aTom
Bapu“aHTE Npu NOABNEeHVn BbICOKOrO
ypOBHS Ha BbixoAax anemenTos DD1.3,
DD1.4 6yger 3apsxarbCR KOHAEHCA-
T0p C2 W KpPaTKOBPEMEHHO BCHLIXHET
NEBLI NO CXeMe KpucTans CBeroamno-
pa. Korpa xe NOSBUTCA HU3KUIA NOrm-
4EeCKuit YpOBEHb, KOHOEHCaTOp HavHeT
pa3psaxarbcs, BCNbIXHET Npasbiil KpUc-
tann. Nopbopom xonaeHcaropa C2 ao-
6uBaAOTCA  HYXHOW [JINTENLHOCTH
BCNbiWEK.

Cxema reHepartopa CBeTOBbIX VM-
NynsCoB Ha MUKPOCXEME CTPYKTYpbI
KMON npuveegewa Ha puc. 8. [lo-
ckonbky ata mukpocxema o06napaer
HEBLICOKOW Harpy3ouqHoi cnocobHoc-
TblO, AJIA COrNacoBaHWa reHeparopa,

rz*
W mx6J8
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k7 100

HLT
KHAGYIA-H

BLINONHREHHOrO Ha aneMeHTax
DD1.1,DD1.2, v BydepHoro anemeHta
DD1.3 co ceetoamonom HL1 B ycTpon-
CTBO BBEieHH TpaH3ucTopsl V11, VT2
3pech ynpasneHne reHeparopoMm Tak-
%€ OCYU|ECTBNRAETCH NOAa4en Ha Bbl-
soa 1 anemeHta DD1.1 norunuecknx
ypoBHeW. [pW HM3KoM ypoBHe reHepa-
Top He paboraer, CBETUTCA Npaebi No
cxeme kpucrann cserogmopa. Korpa
Xe NocTynaer BbICOKUIl ypOBEHb, reHe-
parop BK/IONAETCRA, UBET CBEYeHWN
cBeToAMoOAa M3MEHSIETCA C 4aCTOTON
CnefoBaHus UMNYNLCOB rereparopa

YacTtoTy reneparopa rpybo ycra-
HaenmeaioT noanbopoM kKOHAeHcaTOpa
C1, a npaBHo — pe3uctopom R1. flp-
KOCTb CBEYEHWs yCTaHaBnuearort nog-
6opom peauctopos R2, R3.

B sToM renepaTtope xopowo pabo-
TAI0T 3neMeHTbl BONbLUMHCTBA MUKPO-
cxem cTpykTypel KMOI (kpome ane-
MEHTOB C OTKpbITbIM CTOKOM). TpaHau-

ctopbl — nwbuie n3 cepun KT315,
; 74
/(M/Wr.l__”%’” +
iz 3+~ 4
N 1< -
ol :§§
b S
R3"
YI1,VI2 KI3156 15
oo HLT
k5617147 ATCTITAM
Puc. 8

KT3102, koHgencarop C1 — K10-17,
K73, MEM, C2 — K50-6, K50-35, K52,
peSMCTOpr — Takune Xe, 4To U B Npe-
ObIOyUieM reHeparope.

Ons ceetoamonoe cO BCTpewHO-Na-
pannencHbiM BKIIOYEHUEM WU3Ny4alo-
WMX KPUCTANNOB CXEMy Hano W3me-
HUTbL B COOTBETCTBMM C pUcC. 9. Mopbo-
pom konpeHcaropa C3 MoxHO yCTaHo-

Vi1 i ,+702

KI31s6

C3® 330mn X168
K Beib 4 y/
ez o
HLY
KHOA91A-M
Puc. 9 d

BUTb PasNnuHbIN pexuM paboTel Cee-
TOOMOAa: NPy YBENUYEHN Ero EMKOC-
™ uUBeT cBeveHus OyOer MEHATLCA
CKa4YkOM; eChu Xe €€ YMEHbLUNTb, No-
ABATCA KOPOTKnE BCMNLIWKWN C noo4e-
peaHbiM n3aMeHeHVEeM LuBeTta CBeyeHuns.
Bonee nnaBHO pexum ycTaHasnusaloT
noaBopom peauctopa R2.
TpaH3ucTopel — nobble 13 ykasaH-
HBIX Ha cxeme cepwii. OcTansHble gera-
N — TaKuX Xe TUNoB, NTo U B Npeabl-
AyUmx KOHCTPYKLMSAX. ]
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PAOWO N 4, 2000

“NOJIOCATbLIE” PESUCTOPLI

A. LLINTOB, r. UBaHoBO

B nocnepHee BpemMs HomuHan v no-
NyCcK ManorabapuUTHLIX NOCTOSHHBIX Pe3n-
CTOPOB BCE Hauue yka3blBalT He Lugpo-
6YKBEHHBLIM KOOM, @ HECKOSIbKUMI LBET-
HbiMU nonocamu. Takoh cnocob mapkm-
pOBKM 3auvacTyio ynobHee. Bo-nepsbix,
pas3rmsgeTe Menkue umvdpbl Ha Kopryce
pe3ncTopa MowHoOCTLID MeHee 0,5 BT Ta-
*eno; ocobeHHo TpyaHO NpoYecTb Hap-
MMCb 4EepPHOro UBeTa Ha pe3ucTopax
MNT-0,125, okpaweHHbix B TeMHO-3ene-
HLIA LBeT. LiBeTHbie e nonocki xopowo
paanuunmbl. Bo-BTOpbIX, HAOMUCL MOXET
MNPOCTO CTEepeTLCH, a MONOChi, HAHECeH-
Hbie BOKPYr BCEro Kopryca peawucTopa,
MONHOCTLIO HE COTPYTCR — KaKan-TO Mx
4acTb BCe paBHO COXpanutca. U, HakoHel,
€CN1 Pe3ncTop C “NosocaTon” MapkmpoB-
KOI? YCTAHOB/MIEH HAa NAaTy, BCerna MOXHO
y3HaTb ero napameTpbi. A pe3ancTopsl
¢ umdppo-bykBeHHbiM 0603HaveHeM 3a-
4acTyi0 YCTAaHaBAMBAIOT TaK, YTO HALNUCH
OKa3bIBAGTCA CHU3Y U MPONUTATL ee He
yoaercs.

MapameTpsl peaucTopa ykasbiBalT
TPEMSA, YeTbipbMA UMK NATLIO MONOCaMu,
npuyemM nepeas nonoca obbHO pacrnono-
XeHa 6nuxe Kk 0AHOMY U3 BLIBOAOB pe3nc-
TOpa, UHOrAA MNOCNeNHs A Wupe ocTaslb-
HbiX. [TepBbie HeCKONLKO MOOC O3HAYAI0T
CONPOTUB/IEHNE, a NOCNEAHAR — NOMYCK.
Ecnu Ha kopnyc pe3aucropa HaHeceHs He-
ThIPE NOSIOCH!, TO LBET MNepBbiX ABYX COOT-
BETCTBYET NepBbiM Undpam ConpoTuene-
Hus. Tpetbs nonoca 0Go3HaYaeT MHOXM-
Tenb, Ha KOTOPbIA HAN0 YMHOXUTL YUCNO,
yKa3biBaeMoe NepeLIMn ABYMS MNONOCamMm,
4TO6L! ONpeaeMTbL CONPOTUBNEHNE Pe3n-
CcTopa B omax. Kopoye rosops, TpeTba no-
Noca ykasbiBaeT YUCHo Hyne nocne nep-
BbiX AByX LM®P (eCiM, KOHe4HO, conpo-
TUBreHue peauctopa He meHee 100 Om).

Ecnu xe Ha peaucTop HaHeceHbl NaThb No-
J10C, TO TpK NepebiX 0603Ha4YaT TpU UMd-
pbl, 4eTBepTans — MHOXUTESb, a Natas —
ponyck. Korpa Ha peauctope nvwb Tpu
nonockl, ero gonyck — 20 % v BCce nono-
Cbl 03HA4aI0T TONLKO COMPOTUB/IEHME.

O6bitHO B CNPaBONHUKAX NPUBOASAT Ny-
raowme Tabnuubl, B KOTOPbIX yKasaHo,
4TO 0603HaYaeT TOT UM UHOW LBET B 3a-
BUCHMMOCTM OT TOro, Kakas rnosoca okpa-
weHa uMm. Ha caMmom pene Bce HaMHOro
npowe. Linodpa, 3akogvipoBaHHas uBeT-
HOW NOSIOCOIA, HE 3aBUCUT OT HOMEepa 3ToM
nonockl (3a UCKNYeHUeM rocneaHen,
ykaswiBaowen ponyck). JocrarouHo
3HaTh (3aNoMHUTL UNKU AepXartb roa py-
koW TabnuLly) MWL COOTBETCTBUE LiseTa
undpe, kak nokasaHo B vabn. 1. Coor-
BeTCTBue useta nonoc, oboanaqalowmx
nonyck, noka3aHo B Tabn. 2.

Tabnunua 1
CepebpucTiin -2
30N0TUCTbI -1
YepHbivt (4]
KopuuHesbif 1
KpacHbini 2
Opatxesbivi 3
| XKenthint 4
3eneubii 5
Tony60o# nw CyHvin 6
DUONETOBLINA 7
Ceprtt 8
Benbifi 9
Tabnnua 2
CepebpucTtbivi +10%
30M0TUCTHLIN 5%
KopwuHesbiv 1%
KpacHbiit 2%
3eneHuin +0.5%
Tony60i unu cuHmi +0,25 %
DPuonerosLIn 0,1 %
Cepuin +0,05 %

3Han 3T COOTBETCTBMA, NErko onpe-
Aenntb napameTpel peauctopa. Hanpu-
MEp, Ha PE3UCTOP HaHeCeHL! YeTbipe Mno-
nocel B cneayloweM nopsake: Xesnras,
¢duoneroBan, kpacHas, cepebpucras.
W3 tabn. 1 Buaum, 4TO Nepesie nee Nono-
Cbi 0603HayaT undpbl 4 U 7. K HAM HyX-
HO NpUNMCaTb OBa HYNSA, O YeM rOBOPUT
uBer TpeTtbeit nonocu. Utak, nonyvaer-
CH, 4TO COMpPOTUBNEHWE peaucTopa —
4700 Om, . e. 4,7 kOm. Besmuuny ponyc-
Ka (dereepras nosoca) onpenenseM no
Tabn. 2 — onHa pasHa 10 %.

Hpyroit npumep. Ha peanctop HaHece-
HbBl OpanxeBas, ronybas, yepHaa u 3o0no-
THUCTan nosnockl. MNepebie aBe nonocu co-
oteeTcTByoT undpam 3m 6, a Tpetss o6o-
3Hayaer 0. Mo3TOMy He HYXHO AOMUCHI-
BaTb HU opHoro Hyns. CnepoBarensHo,
nonHoe CONpoOTUBNEeHue pe3ncropa —
36 Om. fonyck — 5 %.

B Tom cnyuae, ecnm Tpetba nonoca (1nm
4eTBepran, Koraa Ha pe3auctope ux MaThb)
30N0TUCTas unu cepebpucran, Heobxoam-
MO ‘NepensvHyTb” OECATUNHYIO 3anaTyio
COOTBETCTBEHHO Ha OOHY 1N aBe No3nunmn
Bneso. Hanpumep, nocnegosarenbHOCTL
nNoNoc cepas, KkpacHas u aonotuctas 06o-
3HavaloT conpoTusneHve 8,2 Om.

Conporuenenue peaucropa rpy6o
MOXHO OnpegeniTb U No OaHOW Npeano-
cnepHeir umdpe. PaccMoTpuM, kak 310
caenatb Ha NpUMepe pe3ancTopoB C e-
THIPLMA NONOCaMKU. YepHan TpeTba Nono-
Ca roBoput O TOM, YTO PEe3nCTop umeer
conporueneHue pecatku Om, KopuuHeBas
— coTtHu Om, kpacHas — eguHnibl kKOm,
opaHxeBas — pecatkm kOm, xentas —
cothn kOM, 3eneHas — eguHuLb MOM
n T. 4. Bcrpetns pesuctop, y kotoporo
nepebie TpU NOSIOCH KPacHLIe, MOXHO MO
TPeTben Ludpe cpasy onpegesutb, 4To
OH umeeT conpotusnenue ot 1 go 10 kOm
a MocKonbKy MepBLie ABe NOJSIoCHl TOXe
CoOTBETCTBYIOT undpe 2, penaem BLIBOA:
conpoTtueneHue peancropa — 2,2 kOm. B

—

—— —

KAK ONPEOENMUTD LLOKOJIEBKY BUMNOJIAPHOIO TPAH3UCTOPA

b. KAHOQAJTUHLEB, r. ExarepmnHbypr

B paavomoburensckoi npaktuke uHorna
OuiBaeT HeOGXOAMMO ONPeaenvThL Pacnono-
XEeHNe BbIBOAOB Tpawancropa (Hanpumep,
WMMNOPTHONO). @ CMpasoqHWKa NOA PYKOW HET.
Ocobbie TPYAHOCTU BO3HUKAIOT Npkt MCNonb-
30BaHMK MANOMOLLHbIX TPAH3UCTOPOB, Y KO-
TOPbIX KOHCTPYKUMA BLIBOOOB KONMeKTopa He
UMEET OTAUYMTENBHLIX OCoBEeHHOCTER.
B 3T0M Cnyyae LoKONeBKy TpaH3ucTopa MOX-
HO ONpeAenTe NPeaNaraembiM Criocobom,

CHauana C noMoLbI0 OMMETPa ornpeae-
£RI0T BeiBOA 633kl TPAH3MCTOPa U ero CTPYK-
Typy. Ha oMMeTpe ycTauaBnmBaioT npenen
u3Mepenvs "x 10" N nooyepeaHo NoOKNIOHA-
10T €ro WynNbl K NapaM BLIBOAOB, Nepeasura-
FICb MO KPYyry.

O6HapyxmB nput NoaxKMIoYeHU, 4YTO CO-
NPOTUBAEHME MEXAY BLIBOAAMU Mano (COT-
HY OM), MEPEHOCAT MUHYCOBBIM LN OMMET-
Pa K OCTaBWEMYCA CBOGOOHLIM TpETbeMy

BLBOAY. ECnt oMMmeTp Takxe 3adukcupyer
Manoe CornpoTUBAEHUE, 3HAYUT BbIBOA, K KO-
TOPOMY OCTasancs MOOKIOHEHHBIM MAKCO-
BO#1 LN OMMETPA, ABnseTcs 6a30i, a Crpyk-
TyPa TpaH3ncTopa — n-p-n.

B cnyuae, ecnu 6yner 3apwvkCupoBaHO
605bLOE COMPOTUBAEHUE, LY MEHSIIOT
MECTaMu 1, yEeXAMBLUUCE B pE3KOM yMEHb-
LUEHW CONPOTUBAEHMS, NPUXOAAT K BLIBOAY,
4To 6a3soii TPAH3NCTOpa ABNSETCA BLIBOA,
K KOTOPOMY MNOAKMNOYEHR MUHYCOBbINA LN OM-
MEeTPa, 8 cam TPaH3UCTOp UMEET CTPYKTYRY
p-n-p.

Moxer Cay4uTbCa, 4TO He yaacTea noao-
6parb Takow BHIBOA, KOTOPLIA Gbin 6bi onpe-
AENEH noO yKa3aHHO METoAMKe KAaK BbiBOA
6aswl. 370 GyneT 03HAYATL, YTO TPAHIUCTOP,
CKOpee BCEero, HeCNpPaBeH.

Nocne onpeneneHs BeBona 633w Wynbl
OMMeTPa NOAKMIONAIT K OCTABLUMMCA ABYM

BbIBOAAM B POWM3BONLHOI TNOAAPHOCTH,
NPEQNonaras, 4To KONNEKTOPOM B AaHHLIA
MOMEHT FIB/IRETCR BLIBOA, C KOTOPLIM COEan-
HEH NACOBOH Wyn (411 N-p-n TpaH3ucTopa)
MK MUHYCOBbI (OANs P-N-p Tpan3ucTopa)

3areM rnoakni4alT K BLIBOAAM Gasbl
W NPEANORaraeMoro KonnekTopa nocCTOAH-
HbilA pe3ucTop conportuBneHueM 30...50
kOMm. OTCUMTaB NOKA3aHKA OMMETPA, U3me-
HAKT MNOAAPHOCTL NOAKNIOYEHUA OMMeTpa
1 NOBTOPHO NOACOEAVHAIOT YKa3aHHLIA pe-
3ucTop MexXay BhiBoaaMy 62abl u npeanona-
raemoro konnextopa. Nocne 3Toro BHOBL OT-
CHMUTLIBAIOT nOKa3aHus OMMeTpa. Busopg
TPAH3NCTOPa, MpK NOAKNIOYEHUH PE3NCTopa
K KOTOPOMY MNONY4aeTCn MEHbLUEe 3HaueHne
CONpOTUBNEHUA, U ByOer KONNEexTOpPOM
2 OCTaBLUMITCA “HEONO3HAHHeIM" BLIBOA —
3MUTTEPOM.

Cnepyer uMeTb B 1Ay, YTO OBBLIMHO MNI0-
COBbIM BuIBOAOM OMMETPA, BXOAALLEro B CO-
Cras MynbTUMETPa. ABMAETCA MWUHYCOBbLIA
BLIBOA, 3TOrO npubopa. u
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A. IOMOB, r. MockBa

OBXWBAEM BUPTYAJIbHYIO
MACTEPCKYIO

MNoaHakomuswuck ¢ Hauwbonee pac-
MNPOCTPaHEeHHBIMU CUCTEMHBIMU NPOrpam-
Mamu, NNABHO MepexoauM K NMpunoXeHn-
AM — NPoAyKTaM, KOTopble “oAyleBna-
0T” KOMMbIOTEP.

HauHem, ecTecTBeHHO, C TeKcroaoro
peaakTopa. HaeepHoe, cambim mM3BecT-
HbiM oAo6HBIM npunoxenvem ans DOS
aenaerca MultiEdit ¢umpmer American
Cybernetics. HeaabseHnniit uHtepdenc
aTOM NporpamMmel (pyuc. 18) 3Hakom MHO-
MM PpOCCUIACKUM MONL30BATENAM

i1 24
Columnar block markina an.

w t:1-Edat 5.30P et

AN /

Kak u B nio6omMm xopowem penaKTope.\
B MuitiEdit ectb ¢yHKUMA KOHTEKCTHOro
nowncka. Ecnu Haxarb kHonky <F6> u Bee-
CTU B MOSBMBLUEMCH OWANOroBOM OKHE
CNOBO, KOTOPOE HYXHO HAUTK, TO B Cny4ae,
ecnu TakoBoe obHapyXMTCA, Kypcop nepe-
MECTUTCS B TO MECTO, rae OHO HAXOAWUTCA.

3Haykom >> EOF << MultiEdit otmeua-
T HUXHIOIO rpaHuly Tekcta (ot “End Of
File” — “koHeL, dpaitna”), 4robe Nnons3osa-
Teno 6biN0 BUOHO, HEe HABCTaBNSN NN OH
B KOHEel [OOKyMeHTa NUWHKUX [yCTbix
CTPOK, KOTOPbi€ TONbKO TO ¥ AENaI0T, 4To
OTHMMAIOT AparoueHHbie 6anThl y AMcKeT
n “BuHyecTepoB”

dat] ! ol n? 10 98 18:231

Press <P?> to stopn.

Ez .-t

AfF
IBN PC: MEPBOE 3HAKONCIBO
.cTb 7. flwygor n aduy

‘. Monos, r. Mocksa, oxtaspy 1998 r.

CeroannuHens HamYy Seceny MM NOCBATHN
WX PAIHOOEPIAIHMX CHC TSI NPOTrPar W
0GCTBEHNON ONWTE CMOTAN NOCTMYL BCe YO,

183H006PA3KUA NPOrPAIRMUX MHTEDOeNCOoB.

Toabxo He pacuenusalvre nomaa Hcra
porpamie 1 NPOAYKTAM.  CCHBHME PYKOBO
HBYTCH, 33 PEAKMH HCHA BHMEM, RAA YOX.
LOMTCA) CAMOCTOATEALHO KHYYL NaAbuEN B
HTEPOENC GOALBNHCTBA 11 OrFPAMM, 8 QCOSBW
a ero MHTYHTUBHYD nonA MocTh. Koneuwna,
OHHOCTH, CHPWTIME Y DAK HO

YwuBOMY osmenun’ c0sce YeM C ABCATKON
npHao=esud san DOS, nadw sw Ha cBoen
YTO 6MA0 CHA3IAHWO B NPOWANN DPa3 HACWEY

5Ty CTATHE KK YYEEHMK 110 KOHKPEOTHMM
T8a 06bEMOM NO AATLCOT CTPAHMU

KoMy AeHb {HAM KTa RNpocTo-HanNpocro

y A4 wnyw Knonky. [eso B Yon, uto
OCTH MPUKAAAHWX,. MOCTPOEH B pacueve
APOrpamie HOrYT &MTL BCAKOro poga

XaK P ABKAC, ABE TPETH BO3IMOXHOCTEH Tora Mmad

HOr0 NPUKAARHOrOo MAKETA MOXHO HWIYYHTL 6230 BCAKMX KHMIr 3a napy aHed .

> EOF (K

& > N -~

iHe p éﬂanu
Puc. 18

B 3TOM pepfaxTope rotoBuIUChL OENoBbie
AoKyMeHTbl, Habupanucb kKHUrY, CTarbu
M TEKCTbl KOMIMBLIOTEePHbLIX MNpOorpamMm.
MultiEdit 6uino 3a yTo nonobute — ero
apXvB yMellaeTCA Ha OfHYy [ucKeTy,
a “cnocoBHocTH” ANA CTONb KOMIMaKTHON
nporpamMmel 6onee Hem connaHbie.

Ecnn otkpbite kakoit-Hubyab yxe cy-
LECTBYIOLWMIA TeKCTOBLIA (paiin, TO CTPOKU
TeKkcTa, B KOTOpbix 6binn caenaHb nsMeHe-
HUSA BO BpeMs Tekyulero ceaHca paborh,
GynyT nomeyarscs APYruM LBETOM. KHon-
kot <F5> B TEKCTE MOXHO OTMETUTbL MeC-
TO, K KOTOPOMy BMOCNEACTBUM MOXHO Oy-
net BGuICTPO NepenTU, HAXAaB TY XE KHOMKY.
B peaakrope 04eHb LUMPOKUE BO3MOXHOC-
TW MO BLIAENEHNKD TEKCTOBbix 6nokoB —
knasuwewn <F7> B COMETAHUMU C Pa3INUHbI-
MK yripaensiowmmMu knasuwamu (<Shift>,
<Alt> n <Ctrl>) MOXHO BblAENATL TEKCT NO
LienbiM CTPOKaM, 1o CTonbuam, nim xe co-
BEPLUEHHO NPOW3BONLHO, MO CUMBONAM.
Knasuweit <F9> MOXHO CKOMMPOBATL Bbi-
nenexHbiid 650K B MECTO, Yka3aHHOE Kyp-
copoM, a ecnu HaxaTe <F10>, copepxm-
moe 6noka “nepenemt” Tyaa 6ea coxpa-
HEHWA BblAENEeHHOro OpUrMHana.

Save 4 n.ent SMar

SSe-arc -’ Mar B
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Haxas xnasuwy <Esc> wnu <F2>,
MOXHO OTKPbITb MEHI0, KOTOopoe npeao-
cTaBnser AOCTYr K MAacce HYXHbiX U no-
ne3Hbix GYHKUMRA.

B peaaxtope MultiEdit moxHO co3aa-
BaTb Tak Ha3uiBae-
Mbi€ MaKpOChl — KO-
poOTeHbKue npo-
rpaMMKu-clUueHapun,
C MNOMOWBIO KOTOPbIX
aBTOMaTU3UPYIOTCH
CNOXHLIE U PYTUHHLIE
LEehCTBUA.

Hy ¥ KOHE4HO e
kHonka <F1> oreeua-
€T, KaK U nonaraercs,
3a NoAcUCTEMyY NOMO-
wy pegaktopa. 3aech
Bbl Hanhpere wu kpar-
KWIA CnpaBoMHUK MO
OCHOBHbIM MNpUeMaMm
paboThi, U NONHOE ae-

Undo Page Edit

| g

Bonee CKPOMHbLIMU BO3MOXHOCTAMU
obnapaer MS-DOS Editor ¢upmbl
Microsoft, KOTOpLIA, Kak Mbl yXe rosopu-
nn, BXOQMT B COCTaB LIEeCToN Bepcum one-
paumoHHoi cuctembl MS-DOS u BbiabiBa-
etca komangon EDIT. Monwobosarbes
OKOLUKOM 3TOrC TEeKCTOBOro pepakropa
BO3MOXHO, B3rNsaHyB Ha puc. 11 B npeabi-
AYWMX CTaTbsX LUKNA.

B MS-DOS Editor, kak 1 8 MuitiEdit,
nmMeeTcs QyHKUUA KOHTEKCTHOro Nnoucka.
OHna Bbi3biBaeTCH N3 Menio Search, nyHkT
Find. B MEHIO Xe MOXHO BOWTU KNaBu-
wen <Alt>. (epemewanoTcs “Tyga-clo-
pa-obpatHo” N0 MEHIn KNaBuwaMu-
cTpenkamu.

Pa6ora c 6nokamu B MS-DOS Editor
NPOMCXOAUT HECKONbKO WHA4Ye, 4em
B MultiEdit. CHavana cnepyeT BblOEUTL
HYXHbIl# y4acTOK TeKCTa  knaBuluewn
<Shift> B couetaHum co CTpenkamu unv
APYrYMK BO3MOXHBIMK KNaBuLlaMn yr-
paenenus kypcopom (<Home>, <End>,
<PgUp> u 1 n.). 3arem, He nepesons
KypCOp B opyroe mecro (uHave Bblaene-
Hue nponaget!), HyxHo Haxatb <Ctrl +
Ins>, ecnu HyXHO ckonuposaTb 6ok,
n <Shift + Del>, ecnn HyxHO nepeHecTn
ero kypa-nubo. Nocne atoro moxere oT-
NpaBuTLCH B TO MECTO, KyAa HYXHO BCTa-
BUTb (PArMeHT, ¥ yXxe Ha “craHuum Ha-
3nak4eHun” Haxartb <Shift + Ins>. 3anom-
HUTE BLILLEYINOMAHYTHIE NENCTBUR U KOM-
6UHaLMM KNaBALW — OHKU MCNONbL3YIOTCH
BO BcexX npopayktax ¢pupmbl Microsoft
B TOM yuche u B cpene Windows.

Style Size Pick Misc

TanbHOE PyKOBOACTBO
K AeucTBunio. fNaBHbIn
dainn penpaxropa
MultiEdit nasbiBaercs
ME.EXE
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? Picumre Brush Technig

Stencil Font Misc. Preferences
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Ecnun xe Tpebyer-
cAa n3obpas3utb uTO-
Hubyaob opurnHans-
HOE 8 BUE PUCYHKA,
K 8alWuM ycnyram
nporpamma Microsoft
Paintbrush. Ynpagene-
HME €10 OCYLLeCTBNA-
€TCA MCKMOUNTENLHO
C NOMOWBID “"MbILWK”
— nNpPasoi KHOMKOW
GUKCUPYIOTCA “TOYKK
oTcuyera”, a neso —
co3pasaembie 1306
PaxeHus.

Bup skpaHa kom-
nbiOTEPa 80 BpPEMSA
pabotel  Paintbrush
nokasaH Ha puc. 19.
B nesoit4acTn okHa —
naHenb WHCTPYMEH-
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TO8, OTKYAa (LEen4ykoM NEesON KHOMKW)
MOXHO 8bI6paTh HyXHyI0 “kucTb”. Kak su-
avTe, CNeKTp MHCTPYMEHTOB A0CTATOMHO
WIMPOK Bbl MOXETE PUCOBATL NPOU3-
80MbHbIE KPUBLIE ‘KapaHawom”, 4epTnTb
NPAMbIE NIMHUK, KPYTW 1 3NAUNCLI, MPAMO-
YrONBHUKW, @ TaKKEe 3aKPaLLEHHLIE KPYrn
W NPAMOYronbHUKKU. Kpome Toro, MOXHO
PasHOMEPHO “pacnblnUTb KPAacky” no pu-
CYHKY, 8bipe3aTb OTOeNbHbLIA dparMeHT
n306paxeHA 1 CKONMPOBaTL UNU nepe
MECTUTL ero 8 apyroe mecto. Ha pucyHke
MOXHO AenaTk HaANUCU — AR 3TOrO Hy-
XEH MHCTPYMeHT 8 suae Gykebl “T

B HWKHEW 4ACTU naHenn WHCTPYMEH-
TOB PACNONOXEHO OKHO, 8 KOTOPOM yCTa-
HaBNMBAIOT TONWMHY NUHUK. LigeT 8bibu-
paloT B APYroi naHenu, KoTopas TAHETCA
¢ “3sanaga” Ha “80CTOK” NO HUKHEN KPOM-
ke akpaHa. lNoaseauTte Kypcop K HyXHOMY
UBETY, N HAXXMUTE NEBYIO KHOMKY “MbiluKn”.
3rum usetom GyayT pucosaThCa BCE NU-
HUKU Ha pUCYHKE. ECNK e WENKHYTL He ne-
80W, a NPasoii KHOMNKOW, YCTAHABNMBAETCA
user ¢oHa (3akpacku).

Dpyroii, Gonee mMoLHbIiA, rpadrueckmii
penaktop — 310 Deluxe Painter ¢pupmbl
Electronic Arts. C HUM MOXETE no3HaKo-
MUTLCA, B3rNAHYS Ha puc. 20. 3anycrus
DP.EXE, HerpynHo 8bibpaTe ogvH u3 23
rpadU4ECKNX PEXMMOB — MaKCUManNbHOE
paspewexue MOXET COCTagnATb
1024x768 Touek npu 256 usetax. B Deluxe
Painter BOCTynHbI Takue B8G3MOXHOCTH
KaK PUCOBaHWE CUMMETPUuHBLIX M300pa-
weHui, 3dbdEKT nepcnexTusLl, rpaaueHT-
Haga (C nepennBaHMeM pPaznUuHLIX OTTEH-
KO8) 3aKkpacka. Ecnu Haxatb <F10>, mox-
HO NPOCMOTPETb PUCYHOK 8 MOMHbLIA K-
paH, Tak yTobbl MEHIO U NaHeNu UHCTPY-
meHTos 6binn “3a kagpom”

Paguocxema, nokasaHHan Ha pmc. 21,
— eLe oAvH NPUMEP TOro, YTO NO3BONAET
caoenarts rpadpUuecknini penakTop.

B nocnepHee spema sce Gonblee
pacnpocTpaHeHne nonyLalT pasHoob-
pasHele MHGOPMAUMOHHO-CNPABOYHLIE
cuctembl. OanH M3 Hauwbonee crapbix
1 M3BECTHLIX NPOAYKTOB — KapTa MockBb
MOM (Modeil Of Moscow), paspabotan
Han B. CuabiranoseiM. Kpome camoii kap
Thi (pMe. 22), cucTeMa BKJIIOYAET 8 cebs
cnpagouHyio 6asy naHHbIx Gonee weM no
nNATU ThiCA4YaM pa3HoobpasHbIX 06LEKTOB

ynuLaM, CTaHUMAM METPO, BOK3alaMm,
asponopraM, roCTUHMUAM, TOPTO8bLIM
1 BLICTABOYHBIM LEHTPAM, My3eaMm, TeaT-
pam, ranepesm..

MNMporpammel, avanoru4Hbie COD-Play or
¢uvpm Creative nnu Elitegroup Computer
Systems, paGoTaior 8 pe3anaeHTHOM pe-
xume. OpHaxap suizsas CD-Play, s
CMOXETE BNOCNencT8umn 3arnyCcTutb ee or-
KyAa yrogHo, Haxas, K npumepy, <Ctrl +
Enter>. A nocrasve KOMMNakT-AWUCK
yAaCTCA BLIATM M3 OKHA NpoUrpbiBaTens
1 3aHMMATLCA NIBUMBIM [ENOM, HAMPY
mep, Habupartb cTaTuio 8 MultiEdit. ..

Ha atom 3akanumgaeTcs nosecrsosa-
Hue 06 onepaumoHHBEIX cUCTeMax knacca
DOS 1 060 BCEM, 4TO C HUMWU CBA3AHO
Crenylowan, socbmasn 4acTe Uukna Gyner
noceaweHa naeonornm cuctembl Windows
— CUCTEMbI, 8 KOTOPO MUNAMOHBI NOMNb-
3osareneu paboralor cerogHs. m
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3ror aunnom Guin yupexneH necaTb
ner vazan. OH BbINAeTcA 3a TPU CBA3N
¢ serepaHamu Benukoit Orteuecrsen-
HOWM somHbl. B 3auet nayt QSO, npose-
neHHbie Ha nioGom ananasoHe nobbim

agpecy: 125190, Mocksa, ab. aw,. 301,
KoHoHosgy B. B

Onnary gunnoma (10 py6. — ana
pocecusH 1 4 IRC — ana couckarenei
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B 3TOM roay ucnonHseTcs 75 net
KOPOTKOBONHOBOMY paauoniobu-
venbcTBy B Poccum. OTmeuan 3Ty
[aty, pepakuus xypHana “Pagwo”
npoBeneT 25—26 UIOHA COPEBHOBB-
Hua RUSSIAN AMATEUR RADIO
Nonoxenune

A B 3TOM HOMepe Ha ¢. 66 npuse-
aeHo NonoxeHue 0 COPEBHOBAHUAX
“Monesoit aeHb — 2000 Ha nNpu3bi
xypHana "Paauo”. B Hux Bcerpa
npuHMManu y4actue paavoniobu-
Tenu coceaHux crTtpaH. Pepaxuus
YTO C 3TOro ropaa OHWU

° - JUBILEE CONTEST. HapeeTcs,
O HUX YUTAaNTE B CNEeAYIOLEM HOME- CTaHYT AEWCTBMTENbHO MeXAayHa-
pe XypHana. POAHBIMMK.
Fre@gre )
epes )
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TPU KB AHTEHHDbI

MMpnbnuxaerTcs NETO — NEepuon, Korga KopoTKOBOSIHOBUKYN aKTHUB-
HO 3aHUMANOTCR COBEPLUEHCTBOBaAHMEM aHTEHHO-(DUQEPHOro X03ai1-
CTBa CBOMX JHOOMUTENBCKUX PABUOCTAHUNK. BHUMaNWIO yuTaTenen
npeanaraercs He6onbLOH 0630p 3apybeXHbIX UCTOYHUKOB (XYpPHA-
nei, UHTEPHET), B KOTOPOM paccKka3siBaercs o Tpex KB aHTeHHax.

GP HA HU3KO4YACTOTHbBIE
OUANA3OHbDI

VHTERECHYIO KOHCTRYKUMIO YKOPOHEH-
Horo GP ana niobutensckmx avanasoHos
40 n 80 metpos npeanoxamn David Reid
(PA3HBB/GOBZF). MNoppobHoe onucaHue
@HTEHHB 1 PEe3yNLTAaTOB SKCMNEPUMEHTOS,
NPOBEAEHHBLIX aBTOPOM, KOTOPLIE NPUBENN
K €€ CO30aHMI0, UMEIOTCA Ha ero “aoMalu-
HEel cTpaHuuke” <http://www.gsl.net/
~pa3hbb/ll.htm>. C niobeaHoro cornacus
asTopa Mbl NYGMKYEM COKPaLLEHHOE OMNv-
caHue ero aHTeHHb. CnegyeT UMETL B 8U-
Ay, 4TO Ha 3Ty KOHCTPyKuMic PASHBB nogan
3aABKY Ha NATEHT, NO3TOMY NPUMEHATL €€
6e3 cornacun aBTOpa ANA KOMMEPUYECKMX
uenen Henb3A. 310, OOHAKO, HE HAKNAAbI-
BaET OrPaHUNEHKIA HA NOBTOPEHNE OAHHON
@HTEHHBI KOPOTKOBOMHOBMKAMU AN UC-
NONb30BaHWA HA CBOMX NIOOMTENBCKMX Pa-
AVOCTaHUMAX.

WNanauaneHo aHTenHa PA3HBB paspa-
HatbiBanack kak ykopouerHbiin GP Ha ava-
na3oH 40 meTpoB. B panbHenwem BLINCHN-
NOCb, HTO €8 MOXHO npucnocobuts u ona
paboTkl Ha auanazore 80 meTpos (663 us-
MEHEHUR Pa3mMepoB OCHOBHOIO M3nyuarte-
nA v 6e3 yxyaweHnn xapakTepuCTUK aHTEH-
Hbl Ha gmanasoxe 40 MeTpos).

CxemaTuueckM 3Ta aHTEHHa NokasaHa
Ha puc. 1 (pasmepbl — 8 cM). OHa cocTouT
M3 OCHOBHOIO uanyyarens (1), pByx “nu-
HEMHBbIX HAarpy3oKk” (2 v 3 — N8 AnanasoHos
40 n 80 MeTpo8 COOTBETCTBEHHO) WU EMKO-
CTHOI Harpy3ku (4).

OcHosHoW nanyuatens cobpad n3 ue-
ThIPEX OTPE3KOB AI0PANIOMUHUEBLIX TRYD
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AMMHOM No 2 M Kaxaan. YTobw obecneunts
X CTblkoBKy 6€3 [0nonHUTenbHbIX ane-
MEHTO8 (8TYNOK), UCNONb30BAHbLI OTPE3KU
TpYyd pasHoro avamerpa (30, 26, 22 n 18
MM, TONWMHA CTEHOK 2 MM), KOTOpLIE
NAOTHO BCTaBNEHLI APYr 8 Apyra Ha rmybu-
Hy 88 mm. PeaynbTupylowas seicota oc-
HOBHOTO W3nywartena nonyvaerca 773,6
cM. B HikHel wacTv oH nonxeH GbITb M30-
nupogaH ot “3emnn”. B kayecrse onopHo-
FO M30NATOPA MCNONb30BaH OTPE30K NNac-
TUKOBOM BONONPOBORHON TRYDLI NOAX0OANA-
wero Avamerpa. HagexHylo dukcaumio
MECT COEAMHEHUA OTAENbHLIX SNEMEHTOB
u3nyvarens obecneunsaioT 3axXnMaloLLIu-
MW XOMYyTaMK.

KOHCTPYKUMA €MKOCTHOW Harpysku no-
Ka3aHa Ha pmc. 2. OHa COCTOUT U3 4eTbIPEX
opanioMuHKMesbix nonoc (2) prmHon 100
CM, WWPMHOM 6 MM 1 TONWMHON 1 MM,
OavH M3 KOHUOB KaXXA0i nonock 3arubaiot
noa yrnom 80° Ha ammHy 50 Mm (3axas 8 Tn-
CkU 1 nporpes mecto crnba razosomn ro-
penkoit). C noMoLubio 32XMMAIOLLETD XO-
mMyTa (3) Mx KPENAT K OCHOBHOMY N3ny4are-
no, obpasyna ropuacHTanbHLIA “KpecT”.
AnA NOBLILLEHWA MEXAHUHECKOM CTabunb-
HOCTH “KpPEeCcTa” KOHCTPYKLMIO MOXHO YCH-
NTb, YCTAHOBMEB 8 LEHTPE AUCK AVNaMET-
pom 150 mm.

HasHaueHne eMKOCTHOW Harpysku —
CHM3UTL AO6GPOTHOCTL mManyuarens (T. e.
paclmMpuUTL NONOCY NPONYCKAHWA aHTEH-
Hb1) M MOAHATL €€ BXOAHOE CONPOTUBNEHNE
ANA nydwero cornacoBaHua ¢ 50-oMHbIM
oduagepom. Tak, BApUaHT aHTEHHL 663 eMm-
KOCTHOI Harpysku Ha avanasoxe 80 mer-
pO8 MMEN MoNoCy nponyckanua scero 180
kI (no KCB — He Gonee 2), a BapuanT
C TaKoi Harpyakoii — 6onee 300 kl'y,

z
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TUBHOCTM — NPOCTOTA KOHCTPYKUMKU U OT-
CYTCTBME 3aMETHBIX OMUYECKUX NOTEPD

MeToa “NMHEeHOI HarPy3KU™ NPUMEHRA-
E€TCA HEKOTOPLIMK (PUPMaMKU 8 KOHCTRYK-
UMAX HANPaBNeHHbIX aHTEHH, a pupma GAP
8bINYCKAET 1 BEPTUKANbHLIE AHTEHHbI
C "NUHEAHON Harpy3koin”.

O6wan anmHa ‘nUHeHoN Harpy3ku”
a8 GP paccyvTbiBaeTCcA NPOCTo: NONHas
O/MHA NONOTHA aHTEHHbI (OCHOBHOM M3ny-
yarenb NAIOC “NMHEMHAA Harpyaska') Aonx-
Ha 6bITb pagHa YETBEPTM AMHLI BONHLI AR
COOTBETCTRYIOLWENO AnanasoHa. MNpu anm-
HE OCHOBHOIO nanyvarens 773,6 CM A/MHbI
NPOBOAHUKOS, BXOAALUMX 8 “NUHENHYIO Ha-
rpy3ky”, 8 aHTeHHe nonXHbl Gbinn Gkl GbiTh
290,2 cm (avanaszoH 40 meTpos) n 1309,7
cM (avanazoH 80 meTpos).

N3-3a Hanuuua Ha OCHOBHOM M3flyyarTe-
ne eMKOCTHOIM Harpy3kM 8 DAHHOW KOHCT-
PYKLUMA OHW BONXHbI GbITb HECKONLKO
MEHbBLLIE NPUBEAEHHBIX 3HA4UEHWIA. ITO YKO-
poYeHne He NOAAAETCH NPOCTOMY PacyeTy
M HA NPaKTUKE 3MIEMEHTHI “NUHEAHOIN Ha-
rpy3kn” npoiwe nonobpatb, 8388 M3HA-
4anNLHO UX ¢ HeGONbLLIMM 3anacoM 1 nocTe-
NEHHO YKOPaunBan [0 HACTPOMKK aHTEHHbI
Ha pabouyio uacToTy. [lenarth 3to HECNOX-
HO, NOCKONLEKY Onepauvn npon3soasTCa
y OCHOBaHMWA aHTEHHbI. B aBTOpCKOM 8apu-
aHTe OKOHYaTEeNLHAN A4 IMHA NPOBOAOS “NK-
HEIMHOM Harpy3kun” 6bina 279 cM (MUHUMYM
KCB Ha uvactote 7050 ki) n 1083,2 cm
(MmHMyM KCB Ha vacToTte 3600 kiu).

Mpr M3roToBNEHUN “NUHENHON Harpya-
K1M” aBTOP WCMONL30BAN WM30NMPOBAHHLINA
MeAHbI nposon, avameTpoM 2,5 mm. OT-
pes3as Kycok nposopa HeoOxoaumoit anm-
Hbl (C HEKOTOPLIM 3aNacoM — Ha HACTPOW-
Ky), ero crubaioT 8 nNeTnio, KOTopan Hano-
MWUHAET ABYXNPOBOAHYIO NMHUIO, 3aMKHY-
TYI0 B BEPXHEI 4aCTU NPOBOAHNKOM 8 BUAE
HENOMHOro KoNbUa (CM. puc. 1).

Ana kpenneHmsa “NMHeHLIX Ha-
FPY30K” K OCHOBHOMY W3fy4atenio
(1 Ha pmc. 3) M3roTaBNMBaIOT AN3-

3 NeKTpMHECKUEe pacnopku (2). 3tn

' 100 ¥ J

Puc. 2

[Ona poseperHva o6uwiein aMmHbI Uanyya-
TenA Ao pasmepos, obecneunBaloLLmX pe-
30HAHC HA COOTBETCTBYIOLUMX nobuTent-
CKWX OMana3oHax, 8 aHTEHHE NPUMEHEHa
TaK HasbiBaeman “nuUHenHan Harpy3ska” (lin-
ear loading). 3ToT TepmuH 0603HavaeT, YTo
ONA YMEHbLIEHUA (PU3MYECKUX PA3MEPOSB
@HTEeHHb BMECTO COCPEAOTONEHHOIO 3ne-
MeHTa (KaTYLLKKM UHAYKTUBHOCTU) MCNonb-
3083aHO U3MEHEHWE FEOMETPUKM U3nyvare-
na. Mpu “nuUHeHoI Harpy3ke” yacrb ero
rnonoTHa n3arnbaloT 1 NycxaloT BAOAL OC-
HOBHOI 4acTh u3nyyarens Ha HeboNbLIOM
paccToaHUW. MNPUHATO CYUTATL, HTO YKOPO-
YEHWEe aHTEHHbl “NMHENHOW Harpy3Koil”
MOXHO [0BOAMTbL A0 3HaueHuA 40 % 6es3
3aMEeTHOro YXyALWeEHWs €€ napamerpos.
OueBnaHbIA NIOC TAKOro METOAA No cpas-
HEHMIO C UCNONb30BAHMEM KaTYLLKK MHAYK-

PaCnopKU KPensiT BUHTOM (5) Heno-
CpeaCTBEHHO K OCHOBHOMY U3yya-
Tenio. fposopa (3), obpasyouime
“NUHEHYIO Harpy3Ky”, NPonyCcKaloT
8 OTBEPCTUA B PAcnopKax v no 3a-
BEPLIEHMN HACTPONKU (DUKCUPYIOT
9MNoOKCKUAHbBIM KneeM (4). [nuHa
pacnopok — 50 mm (avanazox 40 meTpos, 5
wr.) n 120 mm (ouanazox 80 merpos, 13
wr.). Ux pasHOMEpHO pacnpeaensioT no
AmmHe netnn, YTobm ofecneunTs ee Ha-
OEXHYID  MEXAHMYECKYID  (pUKCaLMIO.
[Lna kpenneHma Koney, NeTnv U3roTaBNuBa-
10T OAHY pacnopky ammHoi 120 MM (ovana-
30H 40 meTpos) n opgHy armHoi 320 mm
(awanasoH 80 mertpos). “JluHeiiHbie Ha-
rpy3Kn” pacnonaraioT No PasHbie CTOPOHbI
OCHOBHOIO U3NyHaTens.
PacctosHune mexay nposoaHUKaMm
“nuHKn” (pa3mep A Ha puc. 3) ana avana-
3o0Ha 40 meTpos fonkHO 66T 40 MM, a Ana
80 meTpos — 100 Mm. lnameTp konbua “nu-
HEWMHOM Harpy3kn” auana3soHa 40 meTpos -
100 Mmm, a avanazona 80 meTtpos — 300 mm.
OAavH U3 KOHLLOB NETNI KAXKAOH " NMHEIA-
HOW HArpy3kn” noaxNioHaloT K HUWKHEMY



cKonNbko. BO-nepsbix, atn
aHTeHHbl OObINHO KMMEIOT
O4EHb MPOCTYIO KOHCTPRYK-
LMIO — pamKa TOi MN1 MHOMN
¢OpPMbI, 8 KOTOPYIO BKNIO-
yeH pesncTop. Bo-8TopbIX,

8 CUNy CBOEW LUMPOKOMO-
NOCHOCTK OHK, KaK npasm-
no, He TpebyloT HacTPon-
KM, YTO 3aMETHO YCKOPAET

N ynpowaer AoCTAXEHue
KOHEHHOrO pesynbrara —
AHTEHHLI, C NOMOLLBIO KO-
Topoih MoXHO paborarb
8 3¢dnpe HA HECKONbKUX
[Mana3oHax.

Yro kacaeTca nortepb
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KOHLly GCHOBHOF O M3/lyJarensi, a ocTasiuve-
cs1 ce0B0AHbIMI KOHLbI — K huaepam. MuTa-
10T aHTeHHy NMBO OTAENbHBEIMN KOAKCHanb-
HbiMK kabBenamn, Nnbo oaHuM kabenem, ko-
TOPbIA NOAKNIOHAETCA KOHTAKTaMU BLICOKO-
YACTOTHOMO peneK “NUHENHLIM Harpy3kam”.
MonbiTka NOAKMOYUTL WX OOHOBPEMEHHO
k oaHoMy kabenio ycnexa He umena. Ha au-
anasoHe 40 MeTpos XapakTEPUCTUKK aH-
TEHHBI HE M3MEHWNINCL, @ HA Aviana3oHe 80
METPOS8 OHa NPOCTO nepectana paboTars.

BribpaHHbie asTOPOM pasMepbl ane-
MEHTOS8 aHTEHHBI MPY NUTAHUK MX YEPES KO-
akcuanbHbiil kabenb C 8ONHOBLIM CONPO-
TvBneHmem 50 Om obecneunnu KCB He 6o-
nee 1,5 8 npenenax secero guwanasoxa 40
meTpos npyu MuHumyme KCB=1,1 Ha vacTo-
Te 7050 kI'u. Ha amanasone 80 meTpos aH-
teHHa Geina HacTpoeHa no MuHumymy KCB
{okono 1,2) Ha vacTore 3600 kI MNpy 3TOM
8 nonoce yacror 3500...3800 kl'y KCB He
npesbiwan 2 (1,5 va vacTore 3500 kIy; 1,6
— wHa uacrore 3700 kly u 2 — Ha vacTore
3800 «kly). 371 AaHHBIE NONYYEHBI C NPOTU-
B80OBECOM B BUE CETKU, MCNONb3yeMOin ANs
MTMYHUKOB, niowaasio S0 k.. M.

MpsMoe CpaBHEHWE YKOPOYEHHOW aH-
TEHHbl C MONHOPA3MEPHbIM M3NyHaTENEM
Ha avanasone 40 merpos nokasano (rno
OLEHKAM KOPPECNOHAEHTaMN YPOBHA CUF-
HANa U NO NPUEMY CTaHLUMIA), HTO OHK NPaK-
TUNECKM MaEHTUNHBL. Ha avanasore 80 me-
TPOB YKOPOHEHWNE AHTEHHBI YXE NPEsbillaeT
60 %, NO3TOMY FOBOPUTL 06 O4eHb BLICO-
ko ee 3QPEKTUBHOCTU HE NPUXOAUTCA.
Tem HE MEHEE OHa NO3BONAET NPOBOAUTL
1 DX c8A311 HA 3TOM OmanasoHe.

ABTOP WUCMLITAN AHTEHHY U C YETLIPLMA
POBONOYHBIMI NPOTUBOBECAMM ANMHON 20
M. OHK 6binK “NMHEMHO HarpyXeHb!” Tak,
y1obbl “BnucarbCcA” B KBaAPAT pasmepamMu
10x10 m. Npu stom KCB 8 npeaenax avana-
30108 40 1 80 METPOB HECKOMNBLKO BO3POC.
Kak 1 cnenoBanc oxuaaTtb, MPU NPAMOM
CpasHEeHUN OBYX BAPMaHTOB NPOTUBOBECOB
3PPEKTUBHOCTH AHTEHHBI C NPOBONOYHBIMU
npoTusoBecamMu Gbina HECKOMNBLKO XyXe,
HO BCE e [OCTAaTOMHOW ANA NposeaeHnA
DX cenzeir Ha AvanazoHax 40 1 80 meTpos.

[BE BCEBOJIHOBbBIE AHTEHHbI

AHTEHHBI, OBecneumnsaioLme pabory pa-
[OAMOCTAHLMN HA HECKONBbKMX NIOBUTENBCKUX
[VanasoHax 3a CueT BEBEOEHWA 8 HUX Pe3u-
CTOPOB, NPOAONXAIOT NONL3OBATLCA NOMNY-
NSAPHOCTLIO Y KOPOTKOBONHOBMKOB HECMOT-
PA Ha O4EBUOHBIA HEAOCTATOK — NOHKEH-
Hbi KN4, MprunH Takon nonynAapHOCTU He-

1 MOLLHOCTU 8 PEe3UCTope,

To oHa pocTuraet 50 %.

C oHOIA CTOPOHLI, NOTEPKH
spone Gbl GonblwKe, HO C Apyron — Y pa-
avoniobutens (0cobeHHo 8 TOPOACKNX YC-
NoBUAX) MOXET N HE ObiTb BOSMOXHOCTH
ycraHosutb Gonee apPeKTUBHYIO MHOIO-
[ManasoHHYI0 aHTeHHy. bonee Toro, NMeH-
HO TaKoro nNopaaKa MoryT 6bmb Heouesua-
HblE NOTEPK AAXEe 8 OAHOAUANA30HHON aH-
TEHHOW cUCTEME. APKUIA NpUMEpP — NoTepKU
B nnoxoit “semne” ona autewH tmna GP
(cm., HanpumMep, 3aMeTKy ‘CKONbKO HYXHO
npotusosecos” 8 "Paauo”, 1998, Ne 10, c.
53). UamepuTb 3T NOTEPK CNOXHO, NO3TO-
My O HMX MPOCTO NPEAMNOYMTAIOT HE BCro-
MUHATD.

Knaccuueckuic BapuaHT LMPOKONONoC-
HOIM HaKNoHHOM aHTeHH T2FD ¢ peaucTo-
poM 8 pamke, Tpebylowei Ana yCTaHOBKK
ABYX MauT sbicoToi 10 u 2 m n pabotaowen
8 nonoce yacTot 7...35 Mly, mHorokpaTHo
onucan 8 nureparype. 06 MHTepecHOM ro-
PU3OHTANLHOM BapuaHTe TakOW aHTEHHb),
Tpebyiowen Ana YCTaHOBKM TONLKO OAHON
mauthl 1 paboTaloweih 8 NONOCE 4acToT
10...30 Mru, 6oino pacckasaHo 8 CraThe
“OuepeaHan scesonHosan” (“KB xypHan”,
1996, Ne 3, c.19, 20). Hakoneu, nossunca
N BEPTUKANbHLIA BaPWAHT 3TOW AHTEHHbI.
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Puc. 4 7.

Ero npeanoxan L. Novales (EA2CL) 8 cra-
Tbe “Otra vez con la antena T2FD” ("URE",
1998, p. 31, 32).

MNpu obwei Bricote okono 7.5 M (cMm.
puc. 4) ata aHteHHa obecneunBaet pabory
8 nonoce 14...30 My, 1. €. Ha BCEX NATU
BLICOKOYACTOTHLIX KB Ananasonax. Uany-
varenb (paspe3Hoi netnesoit smbparop)
8bINOMHEH U3 OBYX UAEHTVSHBLIX NONOBUHOK
{11 2). OHM M3roTOBEHE! N3 AI0PAIIOMUHIA-
€8biX TpyO AMaMeTPoM 25 MM C TONLMHON
cteHok 1 MM, OTaenbHbIE OTpesku TRYD, 06-
pasyloLme uaysarens, CoeAnHEHL! MeXy
coBoit AIOPATIOMUHUEBLIMI BTYNKaMu (Ha
puc. 4 He nokasaxbl). Ha ceoboaHo cTos-
et AepesAHHo MauTe (3) 8bICOTON 4,5 M
nany4artent 3akperneH C NOMOLIbIO none-
peurH: ABYX — AR BEPXHEA NONOBUHbI U3-
Ny4arens v ABYX-TPeX — AA HKHENA.

Harpy3souHwii peauctop R1 ponxed
MMETb MOLLIHOCTL PaccenBaHina, CocTasnA-
I0LLYI0 NPUMEPHO OAHY TPETH OT BLIXOAHON
MOLLIHOCTW nepeaaTimka. NpuseneHHbIn Ha
puC. 4 HoMUHAN STOro peancTopa obecne-
YMBAET BXOAHOE CONPOTUBNEHUE aHTEHHbI
300 Om, no3ToMy ANA €e NUTaHua wepes
KOaKCHaNbHbIA Kabenb ¢ BONHOBLIM COMPO-
Tusnenne 75 OM HeobxoomMm LLIMPOKONO-
NIOCHBIA CUMMETPUPYIOLLIMIA TpaHC(opMa-
Top ¢ KoahdPpuumeHToM TpaHchopMaummn
1:4. Ecnn ucnonb3osars kabens ¢ 8ONHO-
8biM conpoTusneHrem 50 Om, To koadpdu-
umeHT TpaHchopmaumn fonxeH 6eims 1:6.
Mpu 1CnonNbL3oBaHUKM Pe3nCcTopa C Conpo-
Tnenennem 500 Om sxopHoe ConpoTrvsne-
Hue aHTeHHbl 6yaet okono 450 Om, nosto-
My AS8 NMUTaHWA ee KoaKCuanbHbim kabe-
NEM C BONHOBLIM COnpoTuBneHnem 50 Om
noTpebyercas CUMMETPUPYIOLWMIA TpaHC-
dopmatop ¢ Ko3POHUUMEHTOM TpaHcHOp-
maumn 1:9.

BapuaHT KOHCTPYKUMW Takoro TpaHC-
¢opmatopa NpuBEAEH 8 YNOMWUHABLUEACH
8bilLE CTaTbe NPO rOPU3OHTANLHYIO AHTEH-
Hy T2FD.

CuMMETPURYIOWMIA  TpaHcgopMaTop
NOAKNIOHAIOT K TouKam XX.

EanHcTEEHHAs HeBOoNbLUAR TEXHUYECKaN
CNOXHOCTb B W3TOTOBAEHWH AHTEHHLI
EA2CL — aT0 noasoaka nuTaiowero kabens.
[ns yMEHbLEHNA HABOAOK HA €ro ONNeTky
kabenb pomkeH GbiITb nNEpneHanKYNapeH
NONOTHY AHTEHHLI HA A/MHE 8 HECKONbKO
MeTpos. Bonee Toro, NOCKONLKY Ha NPaKTU-
KE CBECTH 3TN HABOAKM K HYJIIO HEpEanbHo,
Ha kabene (B ToW 4acTW, Foe OH WOET yxe
8EPTUKANLHO) HEOBX0AUMO CO34aTb BPOC-
cenb ONA TOKOB BLICOKOI 4acToThl. [1po-
cTeiiwee pewwenne — Hebonbiuas Gyxta, 06-
pazoBaHHan HECKONLKMMI BUTKamM1 kabens
nUTaHKA.

Cnepayer 3aMETUTb, Y4TO AHTEHHbLI TWNA
T2FD enonve npunuuHo pabotaior 8 YKB
ANanasoHe, a TaKkKe UMEIoT 0ObINHO HENno-
xoit KCB M Ha yacToTax HUXe rpaHuiHON
OpHAaKo KM3-3a ManbiX PasMepos nanyvare-
nn ee KNJ 8 arom cnyvae, €CTECTBEHHO,
yxyawaerca. MocneaHee, 8npoyem, He ucC-
KNIOYAET BO3MOXHOCTM UCNONb30BAHNA Ta-
KOIA aHTEHHBI ANA GAMKHUX CBA3EN.

AHTEHHBI C Harpy304HBIM PE3NCTOPOM
BLINYCKAIOT M HEKOTOPLIE hrpMbI. Tak pup-
ma Barker & Williamson npon3soauvT aHTeH-
Hy AC-1.8-30, koTopas pa6ortaeTt 8 nonoce
vactor 1,8...30 ML 1 MOXET BbiTb, 8 NPUH-
uMne, YCTAaHOBIEHA HAa KPBILLIE XXWOTo A0Ma
(e GaweHHoro Tuna). [nA ycraHosKWU Ta-
KOiA aHTEeHHE! (pMc. 5) TpebyeTca Bcero oa-
Ha HEMETANIMYEeCKan Mauta BbicoTon (1)
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Haif Rhombic}), To nu
“nMpaMmnpa C Ha-
rpy3kon” (Loaded
Pyramid). K aromy
cnopy MoxHo aoba-
BUTb, 4TO AHTEHHA
HANOMUWHAET TakxXe
U CUbHO AedopMn-
posaHHyio  T2FD.
B nobom cny4ae oxa
Hennoxo paboraer,
a KaK €€ Ha3LIBaTb —
8ONPOC BTOPOCTE-
NEHHDBIN.

Kpome mautsi (1),

AnA yCTaHOBKWU aH-

7 /7

10,7 M. B pagronioburensckoil nutepary-
pe (Pat Hawker, “Technical Topics”, “Radio
Communication”, 1986, June, p. 71, 72)
WAET CMOP O TOM, KaK €€ Ha3bLiBaTh: TO K
“sepTkanbHbie nonpom6a” (VHR - Vertical

7 TEHHbl HYXHbI €ue
pBE CTOMKK (2) 8bl-
coroit 0.9 M. AHren-
Hy MUTAIOT 4EPES KO-

akcuanbHblii kabenb (10) n wupokononoc-

HLIM CUMMETRHPYIOLLMIA TpaHCchopMarTop

(3) ¢ koadduuveHTom TpaHchopmaumm

1:8. Uanyuaiowan 4acTb aHTEHHbI — MPo-

BOAHWKK, 06pa3sytowme nonypom6 (4 n 5).

Harpy3sounbin peauctop (6) nmeer conpo-
TuBnexsne 450 Om. TpebosaHua K HEMy no
paccemBaemMor MOLLHOCTU TaKWE Xe, Kak
n 8 aHtenHe T2FD. 3ambikalowue pamky
nposoaHukK (7, 8 n 9) o6pasyioT NpoTHeo-
Bec Ans nonypomba. Bricora nopseca npo-
8oaHUKa (S) HAZ NOBEPXHOCTLIO BCEro 5
cM. Hano 3aMeTuTb, 4TO NPY TaKO BLICOTE
nopaBeca CTOMKY (2) MOryT, NO-8UAVIMOMY,
MMETb  3aMETHO MEHbLUYID  BbLICOTY.
[nn 8CEX NPOBOAHWKOB UCTMONL30BaH ME-
HbIN NPOBOA, AVAMETDOM 2 MM.

Manuiune roBoputb, YTO Harpy304HLIA
Pe3nCTop M CUMMETPUPRYIOLLE-COrTACcYI0-
Wil TpaHcdopmMarop AomkHbl GbiTk Ha-
AEXHO 3alLMULEHB! OT BO3ACHUCTBHA aTMO-
cepHoii Bnark. 3170 OTHOCWTCA KaK K aH-
TeHHe T2FD, Tak u k aHTeHHe VHR.

Mcnonb3ya uoewn, 3anoXeHHbIE 8 aHTEH-
He VHR, MOXHO, no-BUAWMMOMY, CO34aThb
B8eCbMa KOMMNakTHOE YCTPOMCTBO Ha Gonee
Y3Ky10 nonocy pabounx 4acroT (Hanpumep
3,5...30 Ml'y nn 7...30 M) n cooTeeTcT-
B8EHHO MEHBWEE YNCNO MOBHUTENLCKUX oM~
anasoHoB

TEJNErPA®HbLIU

KoY

HA PIC-KOHTPOJNNEPE

Ycrpoiictea Ha PIC-koHTponnepax no-
nysaiot B mupe sce 6onblee pacnpoct-
paHeHue B NIOGMTENBCKUX KOHCTPYKUMSAX.
He cToAT 8 CTOpPOHE OT NPOrPecca u Ko-
POTKOBOMHOBMKM — 8 XypHAnax U Ha caii-
Tax 8 MHTEepHeTe MOXHO BCTPETUTL ONK-
CaHUA Pa3NUYHLIX TenerpadHeIX KNIDYen,
UM(PPOBLIX LWKan, y3nos8 ynpasneHus
ceA3HOW annapartypoi. Co3paor nonob-
HbIE YCTPOMCTBa U POCCHMIACKNE PAgHOoN0-
Gurenn. Pepakuma npurnawiaer yurare-
nen xypHana npucLINars HaMm CBoMU mare-
puankl, pacckasbigaiowme o paspaboTkax
Ha PIC-koHTponnepax, a Takxe nepegars
HaWw NPuU3bI8 3HAKOMBIM paauoniobure-
NAM, KOTOpble, OLITb MOXET, He uuTaloT
XypHan “Paguo” v He 3HAIOT, 4TO Y HUX
€CTb BO3MOXHOCTb CTarb €ro asropamu.
M 6ynem Takxe NpuaHarensHbl, €CNu Bul
cooblumre 06 nasecTHbix 8aM (no paborte
8 3(bUpe U T. N.) UHTEPECHLIX pa3paboTkax
Ha PIC-koHTpOnnepax. Monpobyem cea-
3aTbCA C NX ABTOPAMI 1 NPUBNEYb UX K CO-
TRPYRHWYECTBY 8 XypHane Ha 6naro sBcero
pagnoniobutensckoro coobulecTsa.

A 8 kayecTse “sarpasku” npeanaraem
HALLMM YUTATENAM OMUCAHUE KOHCTPYK-

uun tenerpadHoro koya Ha PIC-koH-
Tponnepe, paspaboTaHHOro MPNaHACKUM
KOPOTKOBONHOBMKOM Eeamon Skeiton
(EISGQ). AsTopckan uHdpopmauua o6
3TOM YCTPOWCTBE (a TaKKe O HEKOTOPLIX
Apyrvx ero nopenkax) ecrtb 8 MHrepHete
Ha ero “pomawHein  CTpaHuuke”
http://www.qsl.net/eiSgq. Ha Haw 3anpoc
0 BO3MOXHOCTU NybnukKauuu onucaHua
ero Koua 8 xypHane “Paguo” ou orse-
TWUA, 4TO C YAOBONLCTBUEM OAET CBOE CO-
rnacue, NOCKOMbKY 3HAKOM C HalUM Xyp-
HanomMm.

MpuHuunuanbHaa cxema knoya EISGQ
npuseneHa Ha puc. 1. Ero (kak n 8ce ycT-
poiicTsa Ha PIC-koHTponnepax) otnuuaer
CXEMHAA NPOCTOTa, NOCKONbLKY BCE OC-
HOBHOE 3aNnoXeHo 8 3aHeceHHoit B PIC-
KOHTpONnep nporpamme. Manunynarop
KNIOYa NMoaKNIOUAIoT K NIMHUAM SNEKTpUYe-
ckon censm 13 (1— noasuxHbIA uan
“o6LWMIA" KOHTAKT, 2 — KOHTaKT “tnpe”, 3
kOHTaKT “Touku”). Uenn R1C2 n R2C1 nc-
KAIONanT 803MOXHOCTL cpabarbisaHunn
KIOYA OT UMIMYNBLCHBIX NOMEX 1 HABOLOK.
Uens RSC3 8 coueTaHnn ¢ BHELLHUM ne-
PEMEHHBIM PE3MCTOPOM (Ero noaxkMoua-

10T K nuHuaM 4, 5) 3apaer

g 5 TAKTOBYIO YaCTOTY reHepa-

-— e ; TOpa KOHTPONNEepa W, cne-

R% 100K _5"{‘ Wim6JE  RTLZK |F pogatentmo, CKOPOCTL ne-

\ — penaun. ITOT nepemeH-

#J [ ks DDt v Hblii PE3UCTOP MMEET CO-

100x 5% FIcces L 2051 npoThanerme. 25 - kom
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win==| aelerft B
_R%’L Tew k6 7 BaHHbIi KNIO4OM, NOCTYNa-
1% o LI 514 A €T Ha BLIXOAHON TPaH3UC-

' 11 st Top VT1. 3ror ysen pac-
1 === y[= ZT‘ cuntan Ha Hanbonee pac-
00100 — & [ 4} NPOCTPaHEHHLIM B COBpE
T BLS47 MEHHbLIX TPaHCHMBEpPAX B8a

! J : g pUanHT "KniouesaHna” — 3a-
L7 018K - J MblKaHue Ha obuwmin npo-

— 804 LWMHL YyNpasneHus
Puc. 1 (06biuHO HA HEW ucxoaHoe

HanpsxxeHuwe +12 B). Tok uepes TpaH3uc-
TOP HE [ONXEH NpesbillaTh AECATKA MUA-
nuamnep. WwHy ynpaBnewus nogknioua-
10T K MMHUK 7. ECAM 8 KOHKPETHOM KOHCT-
pyKUMM TOK ynpasneHua Gonblue mnm Ha
LWKMHE YNpaBfeHna HanpsXxeHuwe oTpuua-
TENbLHOW NONSPHOCTK, TO 8 LEMNb KONNEK-
Topa Tpaw3ucTopa VT1 ycranwaBnusaior
pene, KOHTaKTaMu KOTOPOro U Mpou3so-
[AT COOTBETCTBYIOWUE NEPEKIOYEHUN
B TpaHcHUBepe.

Ownopn VD2 npenHasHaueH ana 3atmreb!
KNIO4a OT CNyyailHOro nonagaHua Ha
TPaAH3UCTOP HANPAXEHUA OTpULLATENLHON
NONAPHOCTA K NPWU BCTPAUBAHMM KNIOYA
8 KOHKPETHYI0 KOHCTRYKUMIO €I0 MOXHO
He ycTaHasnueatb. MMTaloT KoY OT nc-
TOuHKKA HanpsxeHuem +12 B (ero nopa-
10T Ha NuHKIC 6) Yepe3 NapaMeTPUYECKnii
crtabunusarop Ha auone VD 1.

B 370 KOHCTRYKLUMIN MOXHO UCNONb30-
BaTb PIC16C84 n PIC16F84. Crabunu-
TPOH — MBI Manol MOLHOCTU HA Ha-
npsxeHue crabunuzaummn 5,1 B. B kavecT-
g8e TpaH3ucropa VT 1 nopoinger KT315 nnmn
KT342 ¢ niobbiM GyKBEHHBIM MHAEKCOM,
a anon VD2 moxet 6uiTb K[520A.

Kniou pasmewyeH Ha newatHon nnave
pasmepamu 41x38 mm (puc. 2).

WNcxXooHbiM TEKCT nporpammbl Ha ac
cembnepe (MPASM), koabi KOTOPOW 3aHO-
CAT 8 NAMATb KOHTPONNepa, NpuBeneH

Puc. 2



IAMBIC KEYER FOR PIC16C84 (c)1998 E SKELTON EISGQ
MODIFIEO NOVEMBER 1998 TO GET RID OF WARNING MESSAGES IN MPASM

REMEMBER TO DISABLE THE WDT (IMPORTANTI)

ust P=16C84
RA EQU 05H -PORT A
RE EQU 08H ‘PORT 8
COUNT{ EQU OCH ‘COUNT FOR DELAY LOOP
COUNT2 EQu ODH
FLAG EQU OEH USER FLAGS
OIT_FLG EQU OOH DOTFLAG
DIT_SW EQu OOH DOT SWITCH (ON PADDLE KEY)
DAH_SW  EQU O1H 'DASH SWITCH (ON PADDLE KEY)
KEY EQu 00H ‘KEYING OUTPUT
ORG 00H -PROGRAM EXECUTION BEGINS FROM HERE
GOTO START
DAH MOVLW 30 MAIN DOT/DASH DELAY LOOP
GOTO CONT
oI MOVLW 10
CONT MOVWF  COUNTI
P2 MOVLW 100
MOVWF  COUNT2
LP1 DECFSZ  COUNT2,1
GOTO LP1
DECFSZ  COUNT1.1
GOTO LP2
RETLW 0 JEND OF DELAY
START BSF 35 .SWITCH TO F REGISTER PAGE 1
MOVLW  OFFH ‘PORT A ALL INPUTS
MOVWF  RA
MOVLW  OOH PORT 8 ALL OUTPUTS
MOVWF  R8
BCF 35 SWITCH TO F REGISTER PAGE 0
MOVLW O
MOVWF  RB MAKE SURE TX IS NOT KEYED ON POWER UP
MOVWF  FLAG CLEAR DOT AND DASH FLAGS
NEXT BTFSS  RA, DIT_SW IS THE DIT PADDLE PRESSED?
GOTO DOoT
BTFSS  RA,DAH_SW IS THE DAH PADDLE PRESSED
GOTO DASH
GOTO NEXT LOOP UNTIL NEXT PADDLE PRESS
DoT BIFSS  RA DAH_SW _ARE BOTH PADDLES PRESSED
GOTO IAMBIC YES
DOT2 BSF RE, KEY 'KEY TRANSMITTER
CALL ot 'DELAY FOR 1 DOT LENGTH
BCF RSB, KEY ‘UNKEY TRANSMITTER
CALL off "DELAY FOR 1 DOT LENGTH
BSF FLAG, DIT_FLG  .LAST ELEMENT SENT WAS DOT (FOR IAMBIC ACTION)
GOTO NEXT 'BACK AND WAIT UNTIL NEXT PADDLE PRESS
DASH BIFSS  RA. DIT_SW ARE 80TH PADDLES PRESSED
GOTO AMBIC YES
DASH2 BSF RB, KEY ‘KEY TRANSMITTER
CALL DAH 'DELAY FOR 1 DASH LENGTH (3 DOT LENGTHS)
BCF RB, KEY ‘UNKEY TRANSMITTER
CALL o ‘DELAY FOR 1 DOT LENGTH
BCF FLAG DIT_FLG  .LAST ELEMENT SENT WAS DASH (FOR IAMBIC ACTION)
GOTO NEXT "BACK AND WAIT UNTIL NEXT PADDLE PRESS
IAMBIC BIFSC  FLAG,DIT_FLG  :CHECK TO SEE IF LAST CHAR SENT WAS DOT OR DASH
GOTO DASH2 IT WAS A DOT, SEND A DASH
GOTO DOT2 IT WAS A DASH, SEND A OOT
END

8 Tabnuue. Hannune ncxoOHOro TeKcTa
[aerT BO3MOXHOCTb HAauMHAIOWMM “NUK-
KOHTPONblUMKaM” nobnmxe no3HaKoMKUT-
CA C OCHOBaMK NPOTPaMMNPOBAHINA.

Kak 8MAHO M3 KOMMEHTapUEB K Npo
rpamMme, 3TOT Kiod obecneunsaer Kak
0BbiuHbIA, Tak 1 “ambuueckuin” (iambic)
pexwum paborb knioya. MlocnenHui Tpeby-
€T CneyvanbHoro MaHUNynATopa, aonyc-
KaIOWEro 0AHOBPEMEHHOE 3aMbIKaHWE Ha
o6LWMit NPOBOA, WKWHBLI “TOYKW" WU LWKHbI
“tupe”. 31T peXumM paboThl, NMOABUBLIMIA-
CA 8 WECTUOECHTHIE FOAblI ELE 8 Namno-
BbIX TEnErpadHbIX KNo4ax, xapakrepusy-
ETCA TEM, 4TO NPU OOHOBPEMEHHOM Haxa-
™MK “ToukM" 1 “TUPE” OH BblOAAEeT “3HaKo-
nepemMeHHEIA™ CUTHAN: TONKA-TUPE-ToYKa-
TMpE... MAn TUpEe-TOYKa-TUpe-TouKa

“AmBUyecKUM” OH HA3BAH NOTOMY, 4TO 3TU
PUTMbI HANOMMHAIOT CTUXOTBOPHbIA pas3
Mep aM6 (HanoitTe “Tu-Taa-Tu-tTaa-TH-
1aa” — uniCThiA AMB6). D10 ynobHo npu ne-
penaye HeKOTOpbIX GyKB, UMEIOLLUX Tak1e
coueraHuna (Hanpumep, OGyks U, 4,
K 1 opyrux), MOCKONLKY OHU (pOPMUPYIOT-
CA 8 TAKOM pexume “B OOHO Haxarwe
(TouHee — MPaKTUYECKU OOHOBPEMEHHBIM
HaxaTMeM UK xe “3axsarom” obewx ro-
nosok manunynstopa). Kakaa “smbuuec-
kas” Gykea Oyaner nepefaHa, onpepenser-
CH TEM, KAKOI M3 KOHTAKTO8 MaHUNyNATO-
pa GyneT 3aMKHyT NEpPBbLIM 1 Kak Aonro Gy-
LET NPOAONXaTLCA “3axsat” ronosok Ma-
HUNynaTopa. “AmMbuueckuin” pexum pato-
Thl BeCbMa CB0E06PA3HLIN, HO OH HEKOTO-
pbiM paguoniobuTenam HpasuTCA ]

_J 3KCNEPUMEHTbI
L& HA 136 Iy

Muxann PA3YMOB (RA3AJH)

XKypHan “Paauc” B ¢peBpanbCKOM HOME
pe 3a aT0T rop onybaukosan coobuienne
0 NepBoi PaancCBs3u Ha auanasoHe 136
KTU, YCTAHOBAEHHOW POCCUICKMMU KOPOT-
KOBOSIHOBKMKAaMK. BOT HekoTopwie noapod-
HOCTU 370 QSO K Opyrux 3kCNEePUMEHTOB
Ha nmanasone 136 klu, npoBeaeHHbix Ba-
cunmem Manbuesoim (UASAPU).

UA3APU ncnonb3oBas CamMoAenbHbii
nepesaTynk C BbIXOAHON MOLLHOCTBO 100
BT (Ha BbiXOAE ABA NONEBLIX TPAH3UCTOPA
KNQ04A), koHBepTep € npeobpasoBanuem

nasepx” (¢ 136 ku Ha 24 MI'y) n aHTeHHy
DELTA LOOP pnanascha 80 m c xabenem
ANMHOMN 28 M, BkMoueHHy0 kak LONG WIRE
Eroc koppecnonpent Opuwit  fAlkoBnesB
(RZ3AR) mcnonb3osasn nepepaTink Moul-
HocTbo okofio 100 BT (KOHCTpyKUWKM
UA3APU), antenny INVERTED V (nopknto-
yanacbk xak "T-aHTeHHa”) W KOHBEpTEep
¢ npecbpasoBanuem “Hasepx” (C 136 kly
Ha 24 MIl'y)

CBs3b Mexay HUMKW Obina ycTaHoBnena
13 nekabps npownoro roga 8 17.40 MSK
Ha YacTote 137.5 klu. PaccroaHne mexay
UA3APU n RZ3AR - okono 1 kM

OTCyTCTBME APYrHMX KOPPECNOKAEHTOB
HaxOARLWMXCA B peanbHoi ANA NpOBEAEHNA
cBR3ei 30HE M MMELLMX Nepeaaoulyto an-
napatypy paboTm Ha guanasoxe 136 Iy,
He OCTaHOBWAO 3KcnepumeHTn UA3APU
B nepuop ¢ 13 nexkabps no 22 ¢espans oH
nposen 15 SPLIT QSO. Mpwn 310M OH pabo-
tan Ha nepepady Ha 4qacvore 137.5 kfu.
a crywarn CBoMx KOPPEeCNOKAEHTOB Ha Ana-
nasoHax 40 wnn 10 M. B ux 4ucne Guinun
RA3AFV, RW3DRX, RK3FX, UAB3AIC,
RX3QIK, UASECB, RX3AKT u URBMM. Pac
cTosHMe N0 nocneaHero npessiwaeT 1000
kM. URBMM ynaeanock NPUHMMATE CUrHa-
net UASAUP HeckonbkO pas, HO TOABKO
B BEYEPHME HacCul — 0Koso 19.00 MSK

B 3TMX 9KCNEPUMEHTAX NPUHMMASN yHa-
ctne Takxe UA3AMY, RU3AT, RA3AJH,
UA3DEV, EW10Z, UA3SII, RA3PN, RX3DGV,
RZ3AR, RU3XS, UA4FOG 1 RUSIM, HO um
u3-3a He 04eHb 3(PEPEKTUBHBIX AHTEHH
1 BbICOKOr O YPOBHA NOMEX HE YAANOCH NPpn-
HATL curHans UASAPU

Cenvac UA3APU npoponxaer cosep-
WEHCTBOBATL CBOI annapartypy ¥ aHTEHHbI
Ha amanasoH 136 kY M roTOBMTCA K 3KCNe
PUMEHTAM B NONEBbLIX YCAOBUAX

"NO3bLIBHON"
MNPELJIATAET PALVMOHABOPGI

PH-1 AM p/cT. Ha 160 m;

PH-3 SSB p/cr. Ha 160 M

PH-54M p/cr. Ha 10 ™

PH-7 SSB p/cr. Ha 160 m, 80 m

PH-3 uactroromep,

PH-11 TV kamepa;

PH-13 4YM p/cT. Ha 2 M;

PH-17 (arenT 007)

Nporpammupyem MNN3Y  (M/cx
Wcnion.) cepwi PE, PT, P®

603163, H. Hosropoa, a/f 49,
“NO3LIBHON" 1/¢. (8312) 32-46-53
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OB AHTEHHE “N¥9Tb BOCbMbIX
NAMBAA”, UWJIN OPAHKJTUH
NMPOTUB BANNJTIAHTAUHA

Bnaaummp MNOJIKOB (RA3AAE)

lpaBunbHOE BbICKa3bIBAaHNE MOXET 6bITh OLWMBOYHBIM. 3TO He Ka-
nam6yp, a koHcTaTaums ¢paKTa. BelpBaHHOE M3 KOHTEKCTa NPaBuib-
Hoe BbiCKa3bIBaAHWE MOXET BBECTH B 3abnyxaeHue, ecnu, Hanpumep,
He Ha3BaHbl OrpaHuYeHMsl, NpPu KOTOPLIX OHO cnpasennnso. Heuro
nogo6Hoe, N0 MHEeHWIO aBTOPa 3TOH CTAaTbyu, NPOM3OLWIIO C XapaKTe-
PHUCTHUKAMM NONYNAPHON aHTEeHHbI 5A/8.

Y KOPOTKOBONHOBWUKOB 1 YALTPAKOPOT-
KOBONHOBUKOB, a TakxXe CpeamM Bnagenb-
ues Cu-Bu paguoctaHumii nonwayerca
NONYNAPHOCTLIO BEPTUKANLHAA AHTEHHA
anvHoit 5A/8. U3 paguonioburensckoii
nUTepaTypsl 1 PEKNaMbl XOPOLWO U3BECT-
HO, 4TO BEPTMKANLHLIN U3Ny4aTent M-
HOI 5A/8 pAaeT MakCUManbLHO MPUXATLIA
K 3emne nenecrok AuarpaMmbl Harpas-
NEHHOCTH 8 BEPTMKANLHOM NMNOCKOCTU
(8 ropn3oHTaNbHOM AMarpaMMa Kpyrosas)
n noatomMy obnagaer MakCUMAanbHLIM
KHA. MpocTteilunii 8apuaHT aHTEHHb
u3obpaxeH Ha puc. 1,a. JavHa manyya-
Tena 5A/8 He pesoHaHCHan, No3ToMy ee
LosopsaT o 3A/4 8BefEHNEM 8 MONOTHO
N3Ny4aTenn MHAYKTUBHOIO SNEMEHTA: Ka-
TYWKK L mnm oTpeska 3amMKHYTOR NWUHAK
C 3NEKTPUHECKON AnmMHOM A/8.

“O6paTHbiA” TOK C onneTku kabenn
PaCTEeKaeTCa No HYETBEPTLBONHOBLIM NPO-
Tugosecam. OHK HE yHacT8yIOT B uanyue-
HUK, NOCKONbKY TOKM 8 HUX HanpasneHb!
8 NPOTUBONONOXHLIE CTOPOHLI. OTrnbartb
NPOTUBOBECHI BHU3 HENB3A, TAK KAK 8 STOM
Cnyyae SNEKTPUYECKan AMHA aHTEeHHbI
YBENNYNTCA U3-3a BEPTUKANBHON COCTas-
NAIOUWEN TOKa NPOTUBOBECOS., 4TO NarybHo
CKaXETCA Ha AvarpamMme HanpasneHHoC-
™. HacTo HUXHWIA NO PUCYHKY BLIBOSA, Ka-
TYWKN MHOYKTUBHOCTU COEAWHAIOT C npo-
Tmusosecamu. B 3Ty xe Touky nogxmoyaior
ONNETKY, a8 UEHTPANbHLIA NPOBOAHUK Ka-
6enn — Kk oTBoAy KaTywkn. B auanasoHe
27 My npoTUBoBECH 4acTo AENaloT KO-
poue A/4, COOTBETCTBEHHO YyBENUUUBAn
WHOYKTUBHOCTL ON19 HACTPOMKN aHTEHHbI
8 PE30HaHC.

PacnpepeneHue Toka 8 aHTEHHE noka-
3aHo Ha puc. 1,6. OHO C XOpOLLEe TOYHO-
CTbI0 MOXET CHMTATBCA CUHYCOMAANLHBIM
Ouarpamma HanpasneHHocTn (puc. 1,B)

5164

UMeeT “Hynb” NOA YrNOM K FOPU3OHTY
1 HEHYXHbII NOGOYHBIN henecTok nog ewe
6onblunm yrnom. 3T0T NENecTok — nnara
3a NPUXaTbiid K FOPU30HTY MaBHLIA nene-
CTOK U YNOMAHYTHIA MakCuManbHbih KH/,
BoTt, noxanyii, skparue n sBce, uto 6eino
WM3BECTHO aBTOPY (Tak Xe, Kak v APyrum
pasvoniobutenam) o6 3TO aHTeHHE, u...
8bI3LIBANO HEKOTOPROE HEAOYMEHIME.,

He pasan nokos HWKHKIA yHaCTOK M3ny-
yarenq, rae ToK HanpaeneH 8 MNPOTHUBONO-
NOXHYIO CTOPOHY MO OTHOLIEHWIO K TOKY
8 BEpPXHEW, NONyBONHOBOW uacTu. Benb
WM3BECTHO, HTO AMarpamMma HanpasieHHo-
CTU HOPMUPYETCAH CNERyIOWUM 06pa3om:
FIONA OT K&XA0M0 Manoro OTPesKa nany4a-
TENA cymmMupyloTea B mobom Hanpasne-
HUK C YHETOM UX aMNAUTYL 1 ¢a3. B Ha-
NPasneHn Ha ropu3oHT AJWUHBLI NyTei
PacnpocTpaHeHUs BONH OT BCEX OTPE3Ko8
OAVHAKO8bLI M AONONHUTENLHOro Habera
¢azbl HeT. MNona oT y4acTKos 8epxXHEN, nNo-
NYBONHOBOM 4HACTW AHTEHHLI CUHQA3HLI
W CKNAALIBAINTCA N0 aMNNUTYAE, a NONA OT
HWKHER wacTu (rae HanpasneHue Toka
NPOTUBONONOXHO) NPOTUBOMA3HLI W...
8LIUNTAIOTCA!

N3 atux coobpaxeHwii nonywanocs,
4to Gonee KOPOTKMIA — MONYBONHOBLIV
BEPTUKANbHbLIN M3nyyarens AonxeH pabo-
Tartb Ayqwe, vem subparop ammHoi 5i/8.
A ecnu HanpasNEHWe TOKa 8 HUXKHEM y4a-
CTKe nanyyarens oMHon 51/8 kakum-nn-
60 06pa3oM M3MEHUTL Ha NPOTUBOMONOX-
HOe, TO OH 6Gypner 6onee addexTUBHLIM.
[nA nokasarenscrea 3TOro 8LIBOAA MOX-
HO 6bino nubo paccuutate KHI teopern-
4eckn, nMbo NOCTasuUTL COOTBETCTBYIO-
uwuii skcnepumenT. Ho nofospesas, uto
3TO BCE 0aBHLIM-OABHO COENAHO, asTop
npeanoyen U3yynTb Crapebie nureparyp-
HbIE MCTOYHUKU. U 4TO ke okasanock?

Aly

Puc. 1

Briepsbie 8epTUKANLHAN aHTEHHA-MaY -
Ta pwmHoin 5A/8 Gwina onmucana C. Ban-
naHtanHom ewe B 1924 r. [1]. Ona paspa-
GaTuiBanack kak CpefHEBONHOBAA PAaNG-
geLyarenbHan aHTMOEOUHIOBan aHTEHHa
JdononHUTenbHEIM [OCTOMHCTBOM 3TOIA
@HTEHHbl, HEMEOIEHHO CTasLueil BeCbma
NONYNAPHOI, OKA3anoCh TO, 4TO OHa AeH-
CTBUTE/IHO CO343€T B HANPAaBAEHUY Ha
FOPU30HT MAKCUMANILHYIO  HAaNPSIKEeH-
HOCTb NOJS, HO JIALLL B KIACCE aHTeHH
€ ECTECTBEHHLIM ( CUHYCOMAA/bHEIM) pAC-
npegeneHneM Toka BROML BubGparopa
PacnoIOXeHHOr0 HernocpeacTeeHHO Hana
naeansHoO NPOBOAALLEN NOBEPXHOCTHLIO.

MNepsyio 4aCTb BLIAENEHHOIO KYPCUBOM
YTBEPXKAEHUA MHOTME NOMHAT XOPOLIO
@ Npo BTOPYIO 4aCTb asTOpL! CTaTel 8 pa-
AvoniobrUTensCKoil nuTepaType, BUOUMO,
HEMHOXKO nop3abuinn. B npodeccuo-
HansHoW xe coobwaercs [2]: “if special
means are taken to prevent a reversai of
currents below the upper half wavelength
of the radiator, further horizontal gain can
be obtained...”. WHbiMn cnosamn, ecnu
pesepcuposaTtb  HanpasneHuwe  Toka
B HWXXHEN 4aCTW aHTEeHHbI, NONYYUTCA [0-
MONHUTENBHBIA BBIMIPLILL 8 U3NYYEHU Ha
ropu3oHT. NP 3TOM BO3MOXHO U ganbLue
Hapawmears J/IMHY aHTEHHH C LESbIO yBe-
NUYEHKA BbiMrpbia. Hanomuum, uyTto
Y KNacCU4ECKOW aHTeHHb AAuHON SA/8
YBENMUNUBATL OJIMHY YXE HENbL3A, TAK Kak
PE3Ko ysennmumnsaeTca nobouHbiit nenec-
TOK AnarpamMmbl M yMEHbLLAETCA MNaBHbIIA.

Pesepcuposas Tok 8 HUXHEN YaCTU aH-
TEHHbI, uenecoobpasHo ysenuuutb ee
AnuHy ewe Ha A/8, utobul n3basurbes o1
cornacyiowen katywku. B peaynsrare no-
NYYMTCA XOPOLWO M3BECTHAA cuHdasHan
KONNMHEAPHAN aHTEHHA, MNPENNIOXEHHAN
ewe 8 1911 r. uHxeHepoM dupMb “Map-
KOHK" DpaHKNMHOM. AHTeHHa DpaHknmHa
npeacrasnaer co6oit BepTUKANLHBIA NPO-
807, pa3buThIil HA OTPE3KK MO NONBOSHLI,
MeXAy KOTOPLIMM BKAIOYEHL! KaTyLLKN
(puc. 2,a) UNK 4eTBEPTLBONHOBLIE NUHIK
(pmc. 2,6). B atnx anemenTax n “crnparta-
Hbl” obpaTHbie NONYBONHLI TOKA. TOKU Xe
8 M3NYYAIOWMX OTPE3KaX OKA3LIBAITCA
CUH(DA3HLIMU (PUC. 2,B), yTO CyXaeT aua-
rpamMMy U 3HAYUTENBHO YMEHLLLAET no-
GouHwit nenectok (pmc. 2,r). MNonoca
NPONYCKaHWA TAKOW aHTEHHBI — HECKOSb-
KO NPouUEeHToB. [JuHaMnka N3MeHeHUn on-
arpaMmbl HaNPasnNEHHOCTU NPU yBENUYE-
HUKW BLICOTH AHTEHHbI M YKMCNA “aTaxein”
(no ©pankKNMHy) UNNICCTPUPYETCA puc. 3,
3aMMCTBOBaHHBLIM 13 [2].

Ouarpammel npuseneHt onaTb-Taku
ANS cnyYan uaeanbHO NPOBOAALUEH 3eM-
nn. OTHECTU Xe nouBy NOA AHTEHHOM
K NPOBOAHNKAM MNKU OMINEKTPUKAM MOX-
HO, BbLINMCANE TAHIEHC yrnNa noTeps (OTHO-
LWeHne TOKO8 MPOBOAMMOCTM K TOKaM
cmeweHmn): tgd = jo/jon = C/0eE,. Y npo-
BOAHMKOB OH MHOTO Gonblie eanHuyb,
a Yy AWBNEKTPMKOB MHOIr0 MeHble. Tau-
TEHC yrna noTtepb 3aBUCUT OT 4acTOThI
OgHa v Ta xe nousa Gyner 61mska k npo
80AHWMKY NP1 paboTe Ha cpeaHuX BoNHax,
a Ha BbLICOKOHACTOTHLIX KB ananazoHax
1 Ha YKB (MHTepecyiowmin Hac auanasoH
HACTOT!) OKAXETCA ANINEKTPUKOM. A 3TO
U3MEHNT a3y OTPaXEHUA OT 3EMNM Ha
0o6paTtHyI0, 1 8 HAMPABNEHUM HA FOPU3OHT
OKaXETCA YXKE HE MAKCUMYM OMarpamMMbl
HanNpPasnNeHHoCTn, a MUHUMYM. [MasHbIN
NENeCTOK [WMarpaMmbl HANPasneHHOCTH
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8 3aTOM CNy4aEe OTPLIBAETCA OT NOBEPXHOC-
T W HANPABNRETCA NOL HEKOTOPLIM YIAOM
K Hell (TEM MEHBLUMM, YEM BhILLE HA 3EM-
nel yCTaHOBNEHA aHTEHHA).

WHbiMK cnosamu, npu paboTte Hag npo-
BOASLLIER 3EMNEN aHTEHHA SA/8 pencTen-

11

aHTeHH anuHoi no 5A/8. PasHecexue
Hva Gonbllee pacCTOAHWE OCHOBHbIX
NONYBONHOBLIX M3NYHAIOWMX OTPEs-
KO8, TaKXe Kak 8 C/y4ae nposogswen
3EMSIU, CYXAET OUarpamMmy U KOM-
NEHCUPYET NPOUTPLIL OT M3NYYeHUA
ysactko8 C o06parHbiM  TOKOM.
Ho v 8 3TOM Cny4ae ncknioueHne '06-
partHbIX” y4acTko8 OOMKHO 0aTb 8bi-
WUrpbilw

He wu3secTtHo, Gbinn nu crnopsbl
mexay BannantailHom 1 Opadkin-

TEeNbHO NPEeBoCXoanT NoNyBOn-
Ho8bIN aunonb. O6bLACHUTL 3TO
MOXHO CYXEHWEM OWarpammb
HanpasneHHoCTn MU3-3a TOro,
4YTO OCHOBHAA W3NyyalOWan
4aCTb HAXOAUTCA BbILLE HAA MO-
BEPXHOCTLIO, 4TO M KOMIMEHCN-
pYeT yMeHbLUEHWE NonA u3-3a
WU3NYHEHWUA HKHERN YacTh. Ecnmn
xe anTeHHa 5A/8 pacnonoxeHa
B OTKPLITOM NPOCTRAHCTEE, TO TAKON KOM-
neHcauuM He NMPOM3OINAEeT, McHe3aeT ee
NPeUMYLLIECTBO MNepen NONyBONHOBLEIM
nurnonem. CkazaHHOE 8 MEHLLUEKW CTene-
HW OTHOCUTCA K MHOIrO3Ta&XHbIM aHTEH-
HLIM CUCTEMaM, COCTasneHHbiM 13 YKB

HOM O AOCTOMHCTBAX CBOMX AHTEHH.
Ckopee BCEro, HeT, NOCKONbKy aHTeH-
Hbl CO30382NUCb ANA COBEPLIEHHO
pa3HbiX uenen. A BoT cpeon pagvo-
nobureneil Takne Cnopbl BO3HUKAIOT
HeoaHokpaTHo. Hapelock, 4To npuse-
[EHHLIE B CTATLE APryMEHThI MOMOryT
8 STNX Cnopax CTOPOHHWKaM CUHpas3-
HbIX @HTEHH.
A npaKkTuHeckni abiBog, K KOTOPOMY
Apuiwen aBTop 3THUX CTPOK, CAERYIO-
wmi. Ecnm Bbi pewumny HU3roTroBMTH
BepTUKANbHYIO HeHanpasieHHYo aH-
TEeHHYy ¥ MMeeTe npy 3TOM BO3MON-
HOCTb cAenars ee BbiCOTOH Bonsiue
A/2, HO MeHbLue A, TO HanbonbLINKA No-
noxurensHoin addexr nonyunre He
C aHTeHHOWH “narts BOCbMbIX nambaa”,
a ¢ aHTeHHo# DparxnuHa (CM. puc. 2).

NUTEPATYPA

1. Ballantine S. On the optimum transmit-
ting wave length for a vertical antenna over per-
fect Earth — Proc. IRE, 1924, December, p. 833
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McGraw-Hill, 1959, p. 20—24.

MEXXAYHAPOOAHOMY
® PAANONIIOBUTEJILCKOMY
COIO3Y - 75 JIET

Mo npocbbe penaxyus xypHana “Panmno” o6 aTomM ucTropuieckom
ans paguomoburenbckoro ABuxeHus cobuiTun paccxa3ssiBaer lpen-
ceparens 1-ro paiiona MexayHapoaHoro paguonobuTensckoro co-
103a Jlyuc Bav Hagopr (Louis van Nadort — PAOLOU).

YcnewHoe passutue nioboro obuwe-
CTBEHHOIO ABNEHUA 8 3HAYMTENLHOMN
CTEMNEHN 3aBUCKT OT TOro, HACKONLKO
ero nuaepbl cnocobHbl 3arnAHYTL 8ne-
pen, MOAHATLCA HaA CHMIOMWUHYTHBIMU
npobnemamn, npensuaeTs byayuiee.

MMEHHO TakoW NOBOPOTHLIA 3Tan
8 passuTUK PagMoniobUTenbCKOro Asun-
xeHmna HacTynun 8 1924 ropy, korpa
amepuKaHckuih nsobperarens U paguo-
noburens Xanpem [Mepcu Makcum
{Hiram Percy Maxim), 6bi8wwuii 8 TO 8pe-
mAa npeauwaedtom ARRL, ocosnwan, uto
pannoniobuTenbcT8O CTano Mo CBOEn
CYTU MEXAYHAPOOHBIM ABNEHMEM, HTO
HeobxoOomMmMa MexXayHapoAHan OpraHu-
3aunn, KoTopan oTpaxana 6bl 8 8bIrof-
HOM acnekTe pocT uncna paguoniobure-
neih 8 mupe n pewana 6 npobnemo,
Hen3bexHo conposoxaaliume 3ToT
poCT.

B mapte 1924 ropa no wHuumartmse

Makcuma 8 Mapuxe 6bina opraHn3osa-
Ha BCTpeua M3BECTHLIX 8 TO BPEMA pa-
nvoniobutenen ®paHuun, Benukobpu-
TaHuK, Benbrun, Weeiyapun, Jliokcem-
6ypra, Kanage u CLWA. YyacTHukn 3Toi
scTpeun obcyaunm 8oNpoc O CO3OaHumn
MEXAyHapoaHoW paanonioburensckoin
opraHM3auuvmn U NPEeANOXUNU Ha3searTb €e
MexayHapoAHblid pafanoniobUTenbCKui
coio3d — IARU (International Amateur
Radio Union). bbino rakxe peweHo npo-
8ECTU B anpefne cneaylowero roa yu-
peanTenbHyio KoHMEepeHuuIo

B anpene 1925 roaa paguonioburenn
23 ctpan cobpanuck 8 Mapuxe, 4To6wb!
NPUHATE oUUMANBHOE pELIeHne O Co-
apnavun IARU 1 yTeepauTth ero Ycras

MexayHapoaHuiii paguoniobutens-
CKMIA COIO3 TEeX NET, KOHEYHO, OTANYANCA
ot cospemenHoro IARU, Ho ero ocHos-
Hbie 3aaaumn Geinn TEMN Xe, Y4TO 1 Cero-
LHA:

— pasBuBaTtb Apyx0Oy Mexay paano-
nobutenamu;

— pa38uBaTb MU KOOPAWHMPOBATL pa-
AMoniobnTensCTBO BO BCEM MUPE;

— npencrasnaTb paguonioburenscT-
80 Ha KOHdEpeHUMax MexayHapoaHoro
colo3a anekTpoceasu (ITU).

Xota 60NbWKMHCTBO yHaCTHUKO8 3TOW
MAapUXCKOIA KOHGEPEHLMN NPEeacTasna-
nn eBpOneiNCcKMe cTpaHbl, 8 ee pabore
yuacTso8anu NPeacTasmTen HeKOTOPbIX
ctpan CesepHoit n I0OxHOn AmeEpukn,
a Takxe AnoHun. Ycras IARU 6bin earHo-
aywHo npuHat 17 anpens 1925 ropa,
a Ha cnepylowuih aeHs — 18 anpens Gbi-
NU 3a8epLUEHb Bce (POPManbHOCTH, CBA-
3aHHbie ¢ o6pa3osaHuem Hoso Mexay-
HapPOAHON paaroniobnTeNnLCKOM opraHn-
3aUmn.

Bca ucropua IARU ykasbigaeTr Ha He
U3MEHHBIV POCT 3(PEKTUBHOCTH €50 Ae-
arensHocTn. OcobeHHO 3TO 3ameTHo
8 nocneaHee pecatnnerre. OT opraHn-
3auuK, OCHOBHOW 320a4€i KOTOPO# Bbl-
na 3abota 0 passUTUM AanbHUX CBA3EH
8 a¢hnpe U CTUMYNUPOBaHNe POCTa Mac
Tepcrea paguonioburenen, Mexayna-
pOAHBIA PaaronioBUTENLCKUA COI03 Bbi-
pOC A0 OpraHu3auvu, KoTOpan CEPLE3HO
rOTOBUTCA N aKTUBHO y4aCTBYET B MEX-
AYHAPOAHLIX KOH(MEepPeHUNWAX no 3NeKT-
pOCE8A31, B0 MHOrOM onpeaensaiowmx by-
nywee paguwoniobutenscrtea. UMewHo
Takoe pa3sutue cobbiTuin 66IN0 JAaNLHO-
sMpHO 3anoxeno 8 1925 ropy 8 Ycrtas
IARU Temn, k1o ctoan y ero uctokos. B
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“NMOJIEBOW OEHb — 2000”

CopesHoBaHuna No paguocenan Ha YKB “Mo-
FIeBOM AEHL" Ha NPM3bi XypHana “Paaro”™ Nposo-
AATCA yxe He 0aHo aecstunetre. Nocne onpepe-
FIEHHOrO cnaga B Haqane 90-x ronoeB wHTEpec
K HUM HaumHaeT BO3poxaatbes. OaHako npu
noaseaeH UTOroB Y POCCUMCKMX YrLTPaKopoT-
KOBOSIHOBWKOB BO3HMKAET Npobrnema nposepkm
paanocBa3ei ¢ paauonobutenaMu coceaHnx
CTPaH, KOTOPbIE B 3TV XE OHW YNACTBYIOT B CBOMX
copesHoBaHMAx “MoneBom aenk”. C aHanormiHom
NPo6AEMOIl CTANKUBAIOTCA M Paanonobutent
3THX CTPaH.

B Hosbpe npowsoro ropa B Kvuese cocron-
Ffack BCTPEYa NPeACcTaBUTEeNA PEAaKUMKN XypHa-
na “Paano” v aKTrea ynsTPakopOTKOBOSIHOBUKOB
YxpauHbi. Ha 310M sBCTpeye Guino Nnpu3HaHo ue-
necoobpasHeiM Ana pelweHns 3TMx npobrnem
NPeanpuHATL NONbLITKY OObeanHEHNA YCunmi
YNLTPAKOPOTKOBOAIHOBUKOB  COCEACTBYIOLLIMX
CTpaH B MHTEPEecax pal3suThs paavoCBA3W Ha
YKB Ha 6a3€e TpaanumoHHLIX COPeBHoBaHMiA “Mo-
NEBOM AeHL" Ha NPu3bl XypHana “Paguo”. Xyp-
Han "Pagmo” B pamkax eeipaboTanHon nporpam-
Mbt 6epert Ha cebR KOOPAMHALMIO 3TOM NPorpam-
Mbl, CyRenCTBO, BLINENRET NPU3LI Ans Nobeaure-
nei B obLuem 3a4eTe (Nnaketkn, Meaarnm) u auwn
NOMB! ANRA PA3NYHBIX NOATPYNN YYACTHWKOB.

Nomumo obuwiero 3aueTa, cypeickan konne-
rus Byner NoAsoOAWTb WTOMM NO CTPaHaM-yyacT-
HULLAM, W 3TK UTOMWM MOTYT CyXWTb AN paano-
AOOMTENBCKUX OPraHM3aLWit CTPaH-yy4acTHUL,
OCHOBaHMEM 1R ONpeaeneHns Naepos, Bege-
HWA PENTUHTA, NPUCBOEHWA CNOPTHBHBLIX PA3Ps
ROBMT A,

MNpurnawaem paauonioBuTenei Bcex CTpaH,
y4acTeylowLmx B “[10AeBOM OHe™, NpeaoCcTaenaTh
B penaxkumo XxypHana “Paamo” CBOM OTHETHI (A
KOMWUM OTHETOB, BbICNAHHBIX B CYAENCKYIO KONse-
ruo “ToneBoro aHa” B ceoei crpane). Co cBoel
CTOPOHH 00eulaem CBOEBPEMEHHO NOABOAUTL
WTOr COPEBHOBAHWIA M NOBOAMUTL UX A0 CBene
HWA BCEX YHaCTHUKOB.

TonoXenue o MeXAyHapoaHbIX COPEBHOBBHHUAX
1o p us YKB “T1 i’ neHL" Ha NPU3bl
xyprHena “Paguo”

Bara nposegenus. Nepswie NonHbE cy6b0Ta—BOC-
KkpeceHkbe mons ¢ 14.00 UT cy66oTut no 14.00 UT Bockpe
ceHba (B 20001 - ¢ 1400 UT | uions no 14 UT 2 mons)

Auenasovm. 144 My, 432 My, 1296 ML,

anasl paborni. CW, PHONE (SSB, AM, FM)

YuacTHuku. Paguonio6uteny Bcex CTpax Mupa, pa
Gorawwme na yaobHLIX ANA YNaCTA 8 COPEBHOBAHUAX
MECT,

3aueTHbie noarpynnbi. SOSB (0aMH onepaTop -
OAWH OManNa3oH, OTHENbHO NO KaXAOMY OWENa3oHy);
SOMEB (oauH onepaTop — BCE AMana3oHsl), MOSB (He-
CKOJILKO ONEpaTopoB - OOWUH OMENa3oH, OTRENbHO NO
KBXO0MyY OnanasoHy}, SOMB (HeCkonbko onepaTopos —
BCE aManazoHbl). YwacTHUKKM, peansHo paGoTaswwe
B8 COPEBHOBEHURX Ha HECKONbKMX AWMENasoHax, Moryt
NOAABATL 339BKY B OHOOMENA3DHHOM 3a4eTe, HO TONb-
KO NpY yCI0BUM NPEAOCTABNEHUS OTHETOB NG OCTaNk-
MBIM OUENa30HaM (1719 KOHTPONR).

KonTponsubie HoMmeps. RS(T), nopaakoswii HO
MBp cBA3KN. QTH-N0KaTop He BXOAUT B KOHTPO/IBHBIN HO-
MEp, HO ero nepeansya Heolbxonuma NPu KBXKAOK CBA3N
(Hanpumep, 599001 LO16XG). MNpy MHOroABaNa30HHOM
3aveTe HyMepauma CBnAzei BEAETCA OTAENbHO MO Kax-
DOMy NNENA30HY.

384€eTHLIO CBA3KN. MOBTOPHLIE CBR3N 3ACHNTHIBA
1OTCA TONLKO Ha PasHbix guanasoHax. Cesau Yepes ak
TUBHBIE UMK NACCUBHLIE PETPaHCNATOPL (MCKYCCTBEH-
HBIB UMK €CTECTEEHHBIB — HA3BMHBIE, KOCMUYECKUE, Jy-
Ha, MBTEOPBbI) B 384eT HE uayT.

Hauncnennwe ouxos. 3a cesan Ha amana3oxe 144
MLt 33 KaXOBIA KMNIOMETP PECCTOAHUA MEXAyY KOppec-
NOHAEHTaMKM HawMCnsieTen 2 0YKa; Ha auanaaoHe 432
Ml — 8 04KoB; Ha auana3one 1296 MMy - 20 o4xoB
3a cBA3K C KOPPECNOHAEHTAMM, HE NPEeSOCTABMBLLMMU
CBOM OTHETH, MOXET GbiTk HEYUCNEHO 50 NPOLIEHTOB 04~
KOB, HO TONBKO B TOM CNY42B, €CNM CBSI3W C RaHHLIMK

(_ CTPAHMHYKA UCTOPUM

D »a

NEPBbLIA COBETCKUMA
“CALLBOOK?”

MNocne Beepenns 8 CCCP peructpauvm
nonNbL308aHNA
(B TOM uMCNE N NpenHa3HaueHHbIX 4R NO6K- R
TENLCKOW Pagruocea3u) 8 xypHane “Pagno—
8ceM” 6bin onybnukoBaH nepsbin ohuumMans-
HBI CNUCOK NIDBUTENBLCKUX PARMOCTAHLMIA.

PagUOCTaHLMI  YACTHOMO

Mbi nprBoauM (hakCUMKMNE 3TOrO CNUCKa

“0O6'ssneHnn HapoaHoro komuccapwarta
nour u renerpacdos C.C.C.P", onyGnukosaH-

Horo B Ne10 xypHana 3a 1926 1.

cnun

TIEPENATYNKOB, paspelsentbix HKTINT K yCTaHoBHE OTAENbHbIM JWUGM Ha 25 ouTROpA 1926 .

an ="

n3

COH

Y
Y HOFO n FAE YCTAHO- Mowno Korna seaano
Oauma 90snu. | [Mosuswold | paspewenne xa

BNEH NEPEAATHMK TepENY yCTaAOBKY.
Tp. Noom, Humu & Hoaropes, Homss| a0 100 marr P muxe] OL P A, 28/VI—25 ¢
¥5 .40, x8. 2 120 metp
Fp. Neann, Mocnwa, AXeHCINBPOBCKHA 20 sary €0 werp Q2P A 31/VIL—-28r.
nep. a. 4 xs. 2
Fp. Aestiace. Xapsios, [Nocerox KO- 10 parr 27 metp 03P A 3v—-26r
uwl yr. Nponoawsod, & 5. SIoGesxo
Kynpuasos, Hu orad Hsanosss fiew w{ a0 50 sarr 300 werp 04 P A 1/IX—86 r
rpaa, MNortamckan ys. 5. 8, xp 28

Papuo-Otnen HKNKT.

Mockena, 25 oxalps 1926 r.

KOPPECNOHAEHTaMM BCTPEYAIOTCA ELUE, NO KPaNHEN Me
pe. B 1BYX OTYETAX YYECTHUKOB

OTmyeTnl. OTHeTh COCTaBNSOT OTAENLHO NO gUana-
30HaM. [lanHble NPUBOANT B CNEAYIOLLEM NOPAAKE (CEME
KONOHOK): Bpems CBAam (UT), NO3bIBHOW, NepenaHHbiN
KOHTPO/bHbLIN HOMED, NPUHATLIA KOHTPOMNbHBIA HOMEP,
nNpuHaTbik QTH nokatop, paccTosiHMe 00 KOPPeCcnoH
AenTa B KMIOMETPax, O4kK. Ha nucte oryera xenarens
HO pacnonaratk No 40 cesaseir B BepxHeit wacTu xkaxao-
rO NUCTa yKa3wBaroT CBOWM NO3LEBHOW, £ary, ceoi QTH
NOKATOP, AMEN330H, HOMEP NMCTa OTYETE 1 obLUIEE YUC
NO NMCTOB OTHETE 33 [AHHBIN AMBNa3oH OGOBLLALMIA
nuETY TMNoeoii. Ha HeM Hano oba3arensHo yxasath Non-
HBLIA NONTOBLIA appec yvacTHuka, E-mail (ecnu ects
CNOPTMBHLIA PAa3PRA MK 3BAHUE YHACTHUKA (BCEX 4ie
HOB KOMaHab), RaHHBEe ob annapatype (Ana BCex uc
NOMb30BaHHLIX AWaNasoHoB — MOgens TpaHCuBepa Ana
annapatypbl 32B0ACKOrO W3rOTOBNEHUS BHIXOAHOM
TPaH3UCTOP NEPeAATYMKE U BXOAHOM TPaH3UCTOP Npu
EMHUKE N caMogentbHOM annapartypsl, 8HTeHHa), Bbi
€0Ta Han ypoBHEM MOPS, MakcuManbHoe QRB

O714eT HAZO BLICNATK HE NMOAAHEE YEM HEPB3 MeCaL
nocse OKOHYEHWA COPEBHOBaHWIA NO aapecy: Poccus
103045, Mockea, CenveepcTos nep.. g. 10, pegakums
xypHana "Pagmo”. Ha koHBepte HBOGXOAUMO CAEnatk
Haammees “FD CONTEST LOG”

Donyckaerca n npueercTyeTcA NpeaocTaBneHve
OTYETOB B BNeKTPOHHOR Gopme Anpec
<contest@®paguo.ru>. WUMena ¢ainos: mycall sum
ans obobwawwero nucta, mycall1.log (ouanazoH 144
Mry), mycall2 log (amanaaon 432 MIuy), mycall3.log (an
ana3oH 1296 MIy)

OT4eTH MOXHO NPEAOCTEBNATE U HA AMCKeTax

fMonmegerne uroros. UTory coOpesHOBaHUIA NOA-
BOAATCA B OBLUEM 3adeTe (Ge3 neneHns YYacTHUKCS nNo
CTpaHam) v B 3a4eTe NO cTpaHaM -yyactinuaM. Cypeid
CKY10 KONNErMI0 HA3HAYAET PeaKumvs xypHana ‘Paavo”.
Peaynutatsl eB paboThl yTREPXABET MEBHLIA PenakTop
xypHana “Paavo”

Harpaxanenne nobeauraneis. YHacTHuky, aaHaa-
WKe Nepebie MecTa B 06L1eM 3a4eTe 8 NOATPyNNax OawH
ONeparTop — 8Ce Arana3oHbl i HBCKONLKO ONEpaTopos
BCe QManasoHbl, Hal PAXAAITCA NaMATHLIMKW NNAKETKa
MU A KOHTECT-OMNNOMaMM XypHana “Paguo . YyactHu
KW, 3aHABLIME NEPBLIE MecTa B Noarpynnax C oaHoaua-
NE30HHOM 334eT8, Har PAKAAIOTCA NBMATHBIMW MEfans
MU U KOHTECT-aMNnoMamMu Xyphana “Paamo™ Harpax-
AeHWe NNakerkaMm 1 MenaaMu NPoM3BOAWTCA NpU
HUCNEe y4aCTHUKOB B NOATPYNNE HB MEHEE NECATH Yua-
CTHUKW, 3aHABLWIKE B OBLUEeM 3a4eTe MecTa Co BTOpOro
NO NATOE BKMOYUTENLHO BO BCEX NOArPYNNax, Harpax
LBIOTCH KOHTECT-OUNNOMaMK XypHana "Paguno”. YuacT
HUKW, 33aHABLUME NEPBLIE MECTa NO CTPaHaM, Har Paxkaa-
10TCR KOHTECT-AUNNOMaMu XypHana “Paguo”

Hudopmayun 66 nrorax. MonHbie UToru COpeBHO
BaHWA Pa3MELLATCA Ha caidte xXypHana “Pagwo”
(http://www.paguo.ru), nyBamkyotca 8 xypHane “Pa-
AY0”, & TakxXe BLICHINAKTCR B PAaMoONIobuTensckme op
F8HM3aLMK BCEX CTPaH, U3 KOTOPbIX B CYNENCKYO konne
FUI0 NOCTYNMIINA OTHETHI

“OHU SALLNTUIUN
POAUHY”

Nonoxenre 06 3T1x COpeBHOBaHUAX GLINO OnyBamn-
XOBaHO B NpeabaylieM HoMepe xypHana. Mocne ero
obuaenenms 8 adupe Ha “kpyrnoM crone” U3DA y pa-
anonobuteneid BO3HUKNK BONPOCH, OTEETHI Ha KOTOPLIE
Mbi NPUBOAWM Kax A0NONHEHWE K OCHOBHOMY TEXCTY O
NOXEHWA.

NOBTOPHBIE CBA3M Ha OAHOM OMana3oHe (pasHbIMU
suaaMu paboThl) Pa3pBLISETCH HB PaHBB YeM uepes 10
MuHyT. PaamocTanimy BHe POCCUM He MOMyT nCnonsb3o-
BaTk MAEHTUGUKATOD R OpraHusarop copeeHoBa-
HUIA HAEETCA, YTO B RPYTUX CTPAHAX /1 3TUX COPEBHO
BaHuiA GyyT OOLABNEHH AHANOMMYHBIE MAEHTUGUKATO
Pui. UidopMaumn 0 Hux GyaeT pacnpoCcypaHaThes Yepes
IOUPHBIE KaHANE 1 BLIKNAOLIBATLCA Ha CANT WypHana
“Paguo”™ no mepe noctynienmws. B noBoM criywae cy
AENCKas KONNErMA NDUMET BCE 32BMUCSLLIUE OT HEe Me
Pbi. 47001 y4ECTL YH2CTHUKAaM COPEBHOBAHMIA AONONHK-

€NbHBIE ONKK, AAXKE €CNY OHU X HE CMOTYT ONPEnBNNTL
13 3$UpHON uHopMaymm

SK

3amonuana noburensckan paamo-
CTaHUMA CTapenllen XEHLWMWHbI-KOPOT
KOBONHOBMKA Poccun Anexkcanapbl
Crynenckoun (RA3NV, ex UA3SNAL)
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UMPPOBOE PAAUOBELLAHMUE
B TPAAMLMNOHHbLIX AB, CB n KB

AOANANA3OHAX

C. MMULLIEHKOB, E. SEJIEBUY, r. MockBa

CTaTbs NOCBSLEHA MHTEepecHsiM paboTamM no MCrnonb30BaHUIO
B, CB u KB paguoBeLwarenbHsix AUana3oHOB Qs nepenaYvv Bbi-
COKOKa4eCTBEHHbIX AyAHONpPOrpaMM, a TaKxXe [OMNONIHATENbHOH
uHpopmayuy B yugdpoBoii popme. lNpu ITOM COXPaHAETCH rnosoca
4acTor, oTBOAUMAN B 3¢Hpe pannoBeLLaTe/IbHbIM CTaHUMAM ITHX
ANana3oHoB Npu ux paboTe ¢ aMNINTYAHON MOZYNALMNEN.

HecmoTps Ha wuvpokoe pacnpocTpa-
HEHWEe BbLICOKOKA4YECTBEHHOIO BewaHnsa
Ha YKB ¢ 4acToTHOI MOAYNALMWER, y Ha-
CeneHus MNNaHeTbl HAXOOWTCA 3Hauu-
TENbHOE YUCNO MPUEMHUKOS, paboTalo-
wmnx 8 OB, CB u KB paguanasonax
(rabn. 1), koropble obecneynsalor npu-
€M yfdaneHHbX paguoctavumii. Cosep-

Ta6bnuua 1

KOonn4ecreo rnpueMHHUKoB
l'eorppaedr::::cxuﬁ[ {MNH WT.) No rogam

1970 | 1980 | 1990 | 1994
Bcero B mupe 774 | 1307 | 1877 | 2008
Adpuxa 19 49 | 108 | 122
Amepuka 350 | 566 711 | 756
Avn 78 | 254 | 568 | 621
Espona 314 | 418 | 484 | 481
Oxeanua 10 20 26 28

LUEHCTBOBAHNE NEPEARIOWMX TEXHUYEC-
KWX CPEeACT8 3TWX AMAanascHOS LNo no
MyTW YBENUYEHUA MOLWHOCTK, NOBLILLE-
uua KMJ, kauecTeEeHHbIX nokasarenemn
nepenaTinkos U 3PQPEKTUBHOCTU aAH-
TeHH. OHO OCTaeTCA HEM3MEHHBIM —
8 [1B, CB 1 KB puana3oHax nepegaTymKu
paboTaloT 8 peXuMe aMNAUTYAHON MO-
nynsumm (AM) ¢ agymst 60KOBbIMM NONO-
camu yacToT. MHOrouMcneHHbIe NonbIT-
KN WIMPOKOr0 BHEAPEHUA OAHONONOCHON
MOLYNALMKU yCnexa He UMenu no psaay
npvumnH. B ux uncne — oTHoCUTENbHOE
YCROXHEHWE KOHCTPYKUMA nepenaTym-
KO8 U AOPOrO8U3HA ONHONONOCHLIX NPNU-
€MHUKO8 MPU OTCYTCTBUWN CYLECTBEH-
HBIX NPEMMYLLECTB AR MACCOBOro Cny
warena. Bce 3to 8e0ET K COKPALLEHUIO
06bEMOB BELLAHMA B AManasoHax, roe
ncnone3yetca AM.

W sce-Takn HENb3A HE OTMETUTDL, YTO
AvanasoHbl ¢ TpaguuuoHHon AM obna-
DA0T PAAOM NPEUMYLLECTB, CLLLECTBEH-
HbIX AN1A OTEYECTBEHHBIX M MEXAYHAPOLA-
HbiX onepartopos. B vactHoctn, KB gna-
nasoH obecneunsaeT 3KOHOMWUYHOE NOo-
KPLITME TEPPUTOPUIA YOANEHHbLIX PETMo-

HO8 MUpAa, BO3MOXHOCTb ONEpaTMBHON
opraHM3aLmn KaHana BeLaHUA 8 3a0aH-
HyK0 30Hy 3€MHOrO Lwapa.

HecoMHeHHO, OTKa3bIBaTbCA OT YXe
8bIAENEHHOIO 4aCTOTHOFO pecypca ana
paguoBeLaHna HeuenecoobpasHo,
HO TaKxe o4esuaHa HeoBxoAMMOCTb No-
sbilUeHnA KavecTea sewaHusa. OaHUM 13
nyTen yCTpaHeHUsi 3BECTHBIX HEAoCTaT-
KO8 BelaHua C AM KM 8bi3BAHHLIX UMW
TEeHAEHUMIN COKPALLEHUA BELLIGHUA B TUX
[nana3soHax ABNAETCA nepexoa K umgpo-
8biIM METOAAM, KOTOPLIE NO3BONAT TakXKe
obecrneunts NPeOCTABNEHUE LWNMPOKOTo
Cnexrpa [ONONHUTENLHLIX YCNYT 1 nepe-
Lauy undpoBon nHpopMauumn

XenaHuwe ncrnonb3oeartb TPaAWLWOH-
HbIE AMana3oHbl 4NA BHeAPEHUS LMppPo-
80 TEXHONOrMM HACTONLKO 3HAUUTENb-
HO, YTO NMOABUMNCHL OpPraHM3auuun, CeA-
3aHHbIE C HAUMOHANBHBIM 1 MEXAyHa-
poaHbiM BewaHuem. Onm Havanu pas-
BEPTLIBATL LUMPOKYID NPOrpamMmy no
8HEAPEHUIO CUCTEM LM(POBOIro paauo-
sewannn 8 B, CB v KB avana3soHax.
B urore 8 1996 r. 8 Mapuxe 6bin opravmn-
30BaH MeXAYHApPOAHLIN KOHCOPUWYM
Digital Radio Mondiale ana koopAvHa-
yMn pas3paboTku M BHEAPEHWUA €OWUHON
cUCTEMbI LUM(POBOro paavuoselaHus
8 3TUX AManasoHax

YcnewHo peanm3yloTca NpoekThl No
CO30aHUI0 TakuMx cuctem oupmamu
Thomcast (dpaHuma), Voice of
America/Jet Propulsion Laboratory
(CWWA) u Deutsche Telecom Zentrum fur
Rundfunk und Audiovision (lfepmanns)
Cpenn 3Tux NpPOEKTOB BLIAENAETCA MO
CTEeneHun  3aBEPLIEHHOCTU  NPOEeKT
Skywave 2000 ¢dupmbl Thomceast .

Npeanaraemuie cucrembl (Tabn. 2)
MOXHO KNacCU(pUUMPOBATL MO NPU3HAKY
MCNONbL308AHWS  HECYLMX  HacToT.
fpw arom cpean Hanbonee 3asepLueH-
HbiX pa3paborok 8 YeThIPEX NMPUMEHEHA
MHOrO4acTOTHan CUCTEMA, a 8 ABYX —
OAHONACTOTHAA.

nen

Say
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CPELOCTBA U CNOCOBLI

CBY3b

PALLNO Ne 4, 2000

Tabnuya 2

Tyn cUCTeMbI | Crpana
MyorovacToTHbie:

Thomcast dpaHuma
USA Digital Radio (AM) CWA
Digital Radio Express (DRE) CLLA
Lucent Digital Radio (LDR) CUA

OAHONaCTOTHbIE!
Voice of America/Jet Propulsion {CLUA
Laboratory (VOA/JPL)
Deutsche Telecom

F'epmanws

Cucrtema Skywave 2000

Obwume ceepennn. Cucrema npenna-
raet eauHoe pewenne ana OB, CB n KB
AWAnNa3oHOB, YTO BaXHO C TOYKW 3PEHUN
CTaHOapTU3auMM NPUEMHUKOB WU Mnepe-
naruukos. Mneonorus NocTpoeHWs cuUc-
TEMbl OPUEHTUPOBAHA HE MOAEPHUIALUIO
TPAOULMOHHBIX NPUEMHWKOB U Nepeaar-
YUKOB, U NPU CYWECTBYIOWMX B HACTORA-
uiee BpEMA TEXHONOTUSX OHZ MOXET ObiTb
BHEAPEHA C OTHOCUTENBHO HE3HAYUTENb-
HbIMW 33TPATaMMU.

Skywave 2000 nocrpoeHa Takum 06-
pasoM, 4To ee uMppOBbIE CUrHANbI COB-
MECTUMbI C OAHONONOCHBIMWU 2HANOT OB -
MU BELATENbHBIMWU CUTHANAMU, U NO3TO-
MY nepesayun MoryT NPUHUMATBCA Kak Ha
O6biYHbLIE MPUEMHUKW, TAK U HA HEQOPO-
rve uvdpoBble. [laHHbii NPOEKT peliaet
npobneMbl NEPEXOAHONO NEpUoaa K uud-
pPOBOMY BEWAHWIO, & B MEepCcrneKTuee
W K NOJIHOCTLIO LGP OBON MyNbTUMEQUIA-
HOW yCnyre.

Cucrtema peanvusoBaHa ¢ NPUMEHEHU-
€M napannensHoro Moaema (Npu ero uc-
NonNb30BaHUW UHpOpPMAaUWa NepeaaeTcs
€ NOMOLWLBIO PRAA NOAHECYLLUX) C MHOTO-
NO3ULUUOHHOW KBaapaTypHO MOaynaLuu-
et QAM (korpa curHan MOXeT MPuHU-
Marb MHOXECTBO 3HayeHun $a3 n amn-
nutyn).

B cocraB nepepaBaemMoro curHana
BXOAAT:

— opHa 6230Bas CUrHanLHas rpynna
noAHEeCYLIUX C OBLIEN LWWPUHOK NONOCHI
wactoT 3 Kk, conepxawien curHanbl, He-
obxoauMbIE N1R YACTOTHOW U BPEMEHHOM
CUHXPOHU3ALUUWU, NUCTAHUMUOHHOTO yn-
paBNEHUR MPUEMHUKOM U NEpPenayun oc-
HOBHOro NoToka ayanouHdopmMaumm (ne-
penaBaeMoun NporpamMmel) CO CKOPOCTLIO
8 kbut/C Npu ucnone3osaHum 64 QAM
n 6 kbut/c — npun 16 QAM (yucna o3Haua-
10T 4UCNO NO3NLNIAY;

— QOMONHUTENBHBIE rPYNNL! MOAHECY-
wux ¢ WUpUHOW nonockl yactoT 1,5 kly
KaXAas, Ha KOTOpbIX NepeaaeTcs uHdop-
MaUMOHHBLIW NOTOK CO CKOPOCTLIO 4
kOUT/C MpyU NOTOKE NAHHbLIX HAa OAHOWN
noaHecyulen He Gonee wem 200 6ut/c;
HYUCAO AOMNONHUTENBHLIX rPYNN MOAHECY-
LLMX 32BUCUT OT 06LWei AOCTYNHOW LIUpU-
Hbl NMONOCH! Y4ACTOT.

JononHurensHan rpynna noaHecyLwmx
CNyXuUT ONs nepenayn NONONHUTENLHON
nHpopMauuu (0 HOMEpPE NPOrpaMMbl, ee
COAEpXaHuW, O Moroae, Kypce BamoT
n . n.). Ans BblaeneHun Takom uHdopma-
uumn HeoBXx0AUMO UCNONL3OBAHWE AONON-
HUTENBHOrO NEpPUPEPUAHOro YCTPOMCTBa
(NK, HoyTByk u 1. 4.).

Bo3amoxHas WUpWHA NONoCH 4acToT
NepeaaBaeMoro CUrHana MOXET COCTaB-
naTb 3; 4,5 1 9 kY NPy CKOPOCTH Nepeaayn
LaHHbIX COOTBETCTBEHHO 8, 12 1 24 k6ut/c

Brokn Gopu poBatn BuixogHoM kackan Kamere
ogronanocHoro  —=»  BY moaynaTop e BerxogHee BY yenm
AM a nepeaeTuUka
Ludppoaoi | ) Lindposan - Linpposoi BY
MOAYNATOp npeaKoppeumna CUHTE33TOp
Llens obparvon
CBA3M 110 BLOAHOMY
Uncbposoi abposomy curHany
Mynsrunnexkcop AemaaynsTop
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3eyx fammwie HenogswxHos
wn3obpaxeHwe

®opmar curHana. B 6azosoil cur-
HaNLHOW rpynne w3 47 NogHECYWMX Tpn
HEMOAYNUPOBAHHBIE: OHU ABNAIOTCA 06-
pa3uoBLIMU 3TANOHAMW 4acTOThl AN
CUHXPOHU3AUUK NpuemHuka. MNpu aTom
BCE€ HEMOLYNUPOBAHHLIE CUrHANbI CUH-
XpoHu3auun obnapaor ¢aszamu, obec-
MEYUBAOWNMU HU3KUKA NUK-DIKTOP No
CYMMEPHOMY CUrHany CUHXPOHU3auun

B kaxpown rpynne (6a3oBoi n ponon-
HUTENbHBLIX rpynnax w3 22 noaHecywmx
B KaXaoW U3 HUX) psia CUrHaANoOB conep-
XUT 3TAaNOH KOadhduumeHTa nepenasm —
HEMOAYNUPOBAHHbIE CUrHANbI, KOTOpLIE
Cnyxar ans AeTEKTUPOBAHWA MHOromno-
3ULMOHHBIX 3HAYEHUA aMNNUTYA Nepena-
Baembix curHanos. fpu atom obecneun-
BAETCH MNepenaqa OAHOro 3TANOHHOTO
CUrHanNa Ha rpynrny u3 BOCbMYU CUrHANOB.

Ha Bcex oCTanbHbIX MO3ULUAX CUTHA-
na NepenarvTcs CUMBOMLI, HECYLLUE ay-
AWouHdopMauuio unu nadHole. OHU Mo-
AYNUPYIOTCH ¢ Nomowbio 16-no3vumoH-
Hon QAM npu kogupoBaHun 3 6UT/cCUM-
Bon, 64 QAM npu KoAWPOBAHWUU
4 6ut/cumeon unu 256 QAM npu koaupo-
BaHun 6 6ut/cuMBON (UMEKTCA B BUay
MaKCHManbHbIE CKOPOCTU).

Ona yBEpeHHOro npuema C y4yeTom
Hebonbworo obvema (1/8) 3TANOHHBLIX
curHanoB B obuweM noToke nocnegHwe
nepenarnTCs Ha CyuwlecTBEHHO 6onee Bbl-
COKOM YpOBHE, Y€M WHGOPMAUUOHHLIE
cumBonbl (06biuHO OT 3 no 6 nB). Npuee-
AeHHoe coobpaxeHue NaeT Npeacrasne-
HWE O NpUHUMNax GOPMATUPOBAHUS CUr-
Hana, oaHaKo B Npouecce nopaboTku cu-
CTEM MPOBOAWUTCA KOPPEKUUA KOHKpET-
HOW CTPYKTYpPbl CUrHana

KoaupoBBHue MCTOYHWKA ayAno-
curnana. flapaMmeTpw nepenaBaeMoro
ayauocurHana B OCHOBHOM 3a4al0T UCXO-
AA U3 BO3MOXHOW CKOPOCTWU NepenaLun
0aHHBIX, KOTOPaR U3MEHSETCA B 32BUCU-
MOCTU OT AOCTYNHON WWPUHBLI NONOCHI
4acToT U HEOBXOAUMON CTEMEHU 33WUTHI
OT MOMexX.

Mpanuub CKOpoCTY Nepenayn umepo-..
BbiX CUrHaANoOB MOryT 6biTh Cneayluue:
MakcumanoHas — 48 kbut/C (cTepeo
NporpaMmel), MUHUManNbHaa — 6 kK6UT/c
(kauecTBO, NOCTATONHOE ANA nepenayn
peYEBbIX CUrHanoB). Pexum MuHuManb-
HOIl CKOpPOCTU rnepefayv uHdopMauuu
WUCMNONb3yEeTCH NpU COBMECTHOW Nepena-
4ye curHanos uu¢ppOoOBOro pagvuoBeLLaHUA
W CUrHanoB ¢ ogHononocHou AM ¢ ocra-
TOYHOW HECYULEN.

BbibpaHHbin kopep ponxeH obecne-
YUBATbH HaWNyylWee KaYeCTBO BOCMPUA-
TUS B peanbHbiX YCNOBUSX Mepenayu.
C y4eTOM BO3HUKRIOWUX MpU 3TOM OLLK-
60k ckOpOCTb nepepayn uHdopmauum
MOXeT ObiTb CHUXEHA ANA BBEAEHUA
CUMBONOB 3alUThi C LENbID NNABHOIO
CHUXEHWURA K3YECTBA NPU YXYALUEHUN YC-
NOBUX Nepenauu.

B pspe cnyyaeB 4acTb wnu MNONHLIN
MNOTOK A&HHBIX, COOTBETCTBYIOLLUIA 3BYKO-
BOMY CUrHany, MOXeT ObiTb BPEMEHHO
3aMeHeH apyroi nHdopmaumen (Hanpu-
MEp, CUrHaNamu HeMNoABUXHbLIX U306pa-
xeHu). CkopocTb UKUGPOBOro MoOToKa
C ayauokonepa nonxHa ObiTb CHUXeHa
B upeanbHoM BapuaHte 6e3 notepu Ka-
4YECTBa 3TO MOXHO CAenartb, HanpuMmep,
B PEXUME MOMNYZHUA.

CoBMECTUMOCTb C CYLLECTBYIOLLU-
MM NpueMHukamm. [lpu nepexope Ha
umdpoBon pexum paboTbl COBMECTU-
MOCTb C CYLLECTBYIOWUMU CTaHOAPTHbI-
Mu npuemHukamm * OB, CB v KB auana-
30HOB (N0 3anBneHuD GupmMel Thomcast)
DOCTUraeTCs NyTeM OAHOBPEMEHHOM Ne-
penaysu uMdpPOBOro pagvuoBeLLaTeNbHO-
ro CUrHana C¢ ABYKPATHO YMEHbLUEHHOM
CKOPOCTBIO U OAHOMONOCHOrO aHaNoro-
BOro curHana. fpu npueme aHanoroeoro
curHana umdposoi curHan 6yner npo-
CNywmBaTbCA kak cnabbiil BbICOKOUAC-
TOTHbLIA HECTPYKTYPUPOBAHHBIA  LUYM.
B cBOO ouepenb, NpuU KaYECTBEHHOW
dunerpauvm aHanoroBbIi CUrHAN HE BNwn-
fAET Ha UPPOBON.

KoneuHas uens paspabotunkoB CUC-
TEMbI co3partb 6Noku (NNarbl), KOTO-
pbl€ MOryT BCTPaUBATLCA KaK B CYLWIEeCT-
ByIOWUE, T2K U B HOBble UWUdPOBLIE NPpU-
EMHUKU, C TEM, YTOObI H2 HUX MOXHO Gbl-
N0 peanusoBarb BCEBOJIHOBLIA MPUEM
nepenady kak B unugpoBOi, TaK U aHaN0oro-
Boii ¢popme. Onu GyayT newesbiMu,
C HU3KUM 3HepronoTpebneHnem (MeHee
10 mBT) 1 Hanpsxenuem nutaHusa 1,5 B.
B ux cocras BoinyT Myukpocxema — npo-
ueccop undpoBOro CUrHana, MUKPOKOH-
TPONNEpP, HECKONLKO @HANOTOBbIX NPe06-
pasoBarenen U KoMnnekc nepudepuin-
HbiX MOAYNEN.

MpepBaputensHbie Pe3ynbTaThbi
WUCMbITAHMA CUCTeMbl. K HacTosuleMy

* Heckonsko MOAEPHV3VPOBAHHLIMK: 8 HMX yC-
TBHOBAEHb! NNaTh! AR NPUEMa UndpoBoro cur-
Hasia v ogHononocHoro AM curnana.



BPEMEHU MNPOBEAEH PRA, AEMOHCTPALIMA
cucTtembl Skywave 2000.

Ins peanusauuu undpoBOro pexuma
nepenayn v pexuMa OAHOBPEMEHHOro
BELLIAHUA NPOrpaMMm B 2HaNOroBOW U UU-
dpoBo GOpME BO3MOXHO UCNONL30BA-
HWE ABYX YACTOTHBLIX NONOC: HOMUHANb-
HOM Mosnockl YacTor wupuHo 9 kM no
ctaHpapty MC3 v paclwupeHHOn Ao
12 kU NONOCHI YacTOT, COBMECTUMOWN
C NONOCOW HACTOT COBPEMEHHbIX NPpUEM-
HUKOB.

Pexum pacwmpeHHon BY nonockl yac-
TOT NO3BOJIRET HA AAHHOW CTAAUWN TEXHWU-

KU CXATWR 3BYKOBOrO CUrHana peanu3o-
BaTb MaKCUMaibHO AOCTUXUMOE Ka4ecT-
BO ayAMoCUrHana v nepegady CUrHanoB
[ONONHUTENLHOW uHpOPMaUUK, KOTOPbI-
MU cuctema, nogobHan paccmarpusae-
MO, MOXET COMpPOBOXAaTb BeuwaHwe.
Mpu 3TOM BO3MOXHO nepenasarb und-
pOBOI CTEPEOAYANOCUrHAN CO CKOpO-
CTbi0 32 KGUT/C U NaHHbLIE CO CKOPOCTLIO
1250 6ut/c.

- Bnepsbie peanbHas pabota CUCTeMbI
6bi/1a NPOAEMOHCTPUPOBAHA Ha BbICTaBKe
“IBC'97" B AMcTepaame. Mepepaya ocy-
wecTBNANachL ¢ Teppuropumn ®paHuvmn

Repenatuvk 6bin popaboTad B COOTBET-
CTBUM CO CTPYKTYPHOW CxeMol, npep-
CTaBNEHHOW Ha pucyHke. BeeaeHne uu-
¢GpOoBON NpeakoppekLun No aemMoaynu-
POBaHHOMY BBIXOAHOMY cursany obecre-
yuBaeT TOMHOEe ¢dopMupoBaHue ¢as
W aMNAUTYA BLIXOAHOMO MHOrOMO3ULMOH-
HOro CUrHana nepenariuka, KoTopuin 6e3
3TUX cneuwanbHbix Mep Oyner noasep-
XEH WCKAXEHUAM WU3-33 KOMMNEKCHOro
BNURHWA HEWOEeanLHOCTEN XxapakTepuc-
TUK NapaMETPOB TPaKTa Nnepenariuka.

{Oxonvanmne cnenyer)

( HoBOCTM )

rfoa PABOTbI
HA PbIHKE

MTY-UHTEN .
TENEKOMMYHUKALUU

B mapTe ucnonHuncs ron paboTtsl MOC-
KOBCKOro WHTEpPHET-NpoBanaepa koMna-
HUM "MTY-WUHTen”. HeCcMoOTps Ha CTONb
KOPOTKUIA CPOK OHa ycnena aobuTbCA He-
manoro: 6onee 85 TbiCAY NONL3IOBATENEN,
cambili GONbLLLOK MOAEMHBIN NyN B CTpaHe
(cebile 2000 nuHWIA), exeaHeBHOE Moa-
xnoyeHue k cetn MHrepHeT 300 HOBLIX
KJIMEHTOB.

29 ¢deBpans 3TOrOo ropa npowno
paclmMpeHHoe 3acepaHme Konneruu
Muncesan PQ, nocesweHnoe nogse-
peHuro wuroros paborst  orpacnm
B 1999r. n 3anauam Ha 2000 r.

MunHucTp cBr3u J1.[. PeimaH B CBOEM
poxnane coobuwun, NTO OCHOBHOI Bano-
BOW I0X0A1 OTPACNWN COCTaBUI 3a NpoLwen-
wwuit ron, 101,98 mnpa py6nein, Yo B 1,34
pa3a 6onbiwe, yem B 1998 r. O6rvem npe-
NOCTaBNEeHHLIX yCnyr Ha 28,9 % npeswicun
npownorogHue nokasarenu. BeepneHo
B akcnnyarTauuio 3855 kM paanopenenHbIX
n 11948 kM MeXayropoaHbix KabenbHbiX
nuHWA ©BA3K, 134 Ha3EeMHbIX CMYTHUKO-
BbiX CTaHuui, 20 TENEBU3UOHHLIX Nepe-
£aTivkos, 99 KOMMNEKTOB ManOMOLLHbIX
YKB perpaHcnaTopos. Yvucno aboHeHToB
ceTen NoABUXHOW PAAVOCBA3Y Ha NepBoe
aHBaps 2000 r. coctasuno 1 mnH 400 ThiC.,
“3 HUx abOHEHTOB COTOBOW CBRA3U —
1 mnH 340 Teic. B 10 Xe Bpems, 6onee ce-
MU MUJITIMOHOB CEMEN elle HE UMEIOT A0-
matHux TenedoHoB. [lo cux nop B Poc-
CUU MHOro HeTenedOHU3IUPOBAHHbLIX Ha-
CeNneHHbIX MYHKTOB.

MpoGnembl NPOBOAHOTO BEWAHWUA pe-
LWAIOTCA NepeBoaoM TexHuyeckoin 6asbl
nonoTpacnu Ha apupHoe BelaHue. Yuc-
NO MNPUEMHBLIX YCT3HOBOK, paboraoLmx
B AnanasoHax YKB 1 v YKB 2 (FM), 3aron
yBenuuunoce Ha 26,7% w cocraenser
1,2 MNH

Octaercs "6onbHbM™ BONpoc 06 oka-
3aHUK yCNyr “NbroTHukam”. MuHucTp co-
o6LWmMN, NTO CO34aH2 MEXBEAOMCTBEHHARA
KOMMWCCUR, KOTOPaa NPUCTYNUNa K paspa-
60TKE MEXaHU3Ma KOMMEHCaLMN pacxo-
NOB KOMNAHWA CBR3W NO NpeaocTaBNeH
HbIM YCNyram 3TOW KaTeropum HaceneHus.
Mpeanonaraercs, 4TO OMNNara 3a ycnyru
CBSi3WU NbrOTHBIM KaTEropusaM NONb30Ba-

Npou3BoOAUTENBHOCTL  COBCTBEHHOW
maructpansHon cetm IP-over-SDH cocTas-
naet 155 M6uT/C, 8 EMKOCTL MEXAYHapOoa-
HbIX KaHaNnoB B Gnuxaniuee BPeMA MNaHu-
pyeTcs nosectv no 45 M6ut/c. 310 cTano
BO3MOXHbLIM ONarofaps UCMoNbL30BaHUIO
pecypcos komnaHum “MTY-Undopm™.

Bonbwoe BHumaHue “MTY-Uuten”
ypenser pabote ¢ kameHtamu. Makcu-
ManbHO yNpouleHa npoueaypa onnarbl yc-
nyr: NepBoi Cpeay MOCKOBCKUX NpoBai-
[EPOB KOMMaHUA Hayana BbinyCck MHTep-
HET-KapT (MeHee yeM 3a roa ux NPoaaHo
6onee 200 Tbicay). R KOpnoparnBHbiX

* * *

Teneit 6yner CTONPOLEHTHON 38 CHET KOM-
NeHcauMn UM 4aCTU PacxonoB opraHamu
coumnanbHOro obecneqeHus.

Bonpoc, BONHyOWMWIA BCeX, — BBEAE-
HWe MoBpeMEHHOU (OpMbl ONNatel 3a
NONbL30BaHWE MECTHON Tene¢OHHON CBSR-
3bi0. B 68 roponax Poccuu oHa yxe aeun-
creyer. B MockBe Benercs noarotoBka
K nepexoay Ha Takyio popMmy onnarbl U,
BUAMMO, MOCTENEHHO HA Hee rnepenpyT
BCE PEruoHbl CTpaHbl. Npobnems: B 3TOM
cAyHae BO3HUKAIOT Yy nonb3osareneit UH-
TepHETOM. Pelats ux npegnaraetca npo-
pavpepam WHtepHet-ycnyr. Ceivac, 4to-
6L+ NONBL3OBATENDL HEPE3 MOAEM MOT Bbi-
™ B UIHTEpHET, OH OOXEeH CHawana no-
3BOHUTLCHR A0 nposanaepa. o poroso-
peHHOCTU € TenegOHHbLIM ONeparopoM
npoBanaepu Mornu 6kl coenares AR CBO-
nx aBOHEHTOB 3TN 3BOHKK HECNaTHbIMU.

MuHucTp coobBLMN Takxe, 41O 25 de-
spans 2000 r. npaeutenscTeoM PD npu-
HATBI ABa nocTaHoBneHus. OQHO U3 HUX 33
No157 "O BHECEHUU U3MEHEHWIA M AONON-
HEHWI B 0COBLIE YCNOBUA NpuobpeTeHus
pPaAnO3NEKTPOHHBIX CPEACTB YN BLHICOKOYa-
CTOTHbIX YCTPOWCTB", KOTOPbIM, B 42CTHO-
CTW, B N. 4 NOCT2HOBNEHUR NPaBUTENLCT-
Ba Pd Ne 832 or 17 wionst 1996 r. BHece-
Ho pononHeHve: He TpebGyerca paape-
WeHUs OPreHOB roCyAapCTBEHHOro
Hapn3opa 3a ceA3Lo B Poccuiickoin Pe-
pepauum Ha npuobperenue paavornpu
€MHbIX YCTPONUCTB, NpEaHasHaueHHbIX 1A
WHOWBWAYANBHOrO NpUEMa NporpamM Te-
ne- U paguoBellaHus, nepeaas u curHa-
NOB MEPCOHANBHOrO PaguoBbI3oBa (pa-
avonennxepos); aOOHEHTCKUX HOCUMBbIX
(NOpPTaTUBHBIX) PanuoCTaHUMn COTOBbIX
CceTen paavocBaan denepanbHbix U peru
OHANBLHLIX CTaHAAPTOB; 86OHEHTCKUX TEP-
MUHANOB MoBanbHbIX CUCTEM MOABUXHOW

3akasuymkos paspaboTaHo cneunanbHoe
NPEeAIOXEHUE — ONHOBPEMEHHBIN NOCTYN
k TenedoHHOW ceTy oBLero NoNL30BaHUA
u cety NHTEpHET no ogHoMy IP-kaHany.

C mapra Tekywero rona KoOMNaHus
“"MTY-UHTEn" Hauana NpeaocTaBnATh HO-
BylO ycnyry aocrtyna B MHtepHer — “06-
patHbii Bi3oB” (callback). Ee rnasHoe OT-
nuymne 3aKNIOHAETCA B TOM, 4TO Ha 3anpoc
KIWEHTE MOAEMHBIA MyN aBTOMaTUHECKU
nepe3saHuWBaeT No ero TenegoHHOMY HO-
mepy. 3TO HEpPEAKO MOBLILGET Ka4eCTBO
CBSi3U, HO, MABHOE, NpY NEpPexoae Ha No-
BPEMEHHYIO OMNaty nocTyna k TenedoH-
HO CEeTU pacxoabl 32 UCMONb30BaHUE Te-
nedoHHoN cetn GyaeT HecTu NpoBanaep,
a HE KJIUEHT.

NEPCOHANBLHOMN CryTHUKOBON CBR3M, abo-
HEHTCKUX TEPMUWHANOB CETU MOABUXHON
MepCOHANbHOW CMYTHUKOBOI CBA3WU CUC-
Tem "EBrentpakc”, abOHEHTCKUX TepMu-
HaNoB MOABWXHOW CryTHUKOBOW CBR3U
crangapta "Mini-M” cuctemb "Unmap-
car”; OTAENbHBIX KATEropui ManoMOLLIHbIX
panuoCTaHUMn NUYHOTO  NONbL30B3HWA
W Apyrux paanosnekTpOHHbLIX CpeacTs Mo
nepeuHio, yreepxaaeMoMy MuHCBA3KU
P®d, cornacoBaHHOMy C fOCYynapCTBEHHON
KOMUCCUEN NO paavodactoTam npu MuH-
cea3n, GepepanbHon cnyx6oit 6esonac-
Hocty PO 1 MUHUCTEDPCTBOM BHYTPEHHUX
nen P®; 6ecluHypOBbiX TENEdOHHbIX an-
napatoB (paauotenedoHOB) C MOLLHOC-
ThI0 u3nydeHus He 6onee 10 MBT, pabora-
IOLLMX B NONOCAX 4aCToT, BuAENEHHbIX [0-
CyAapCTBEHHON KOMMCCUEN NO paauovac-
TOTaM.

B COOTBETCTBUM CO BTOPLIM MOCTaHOB~
nenunem 3a Ne158 "0 BHeceHUU n3meHe-
HUIA K gononHeEHU B FlonoxeHue O Nopsia-
K€ W3rOTOBAEHWH, BBO3a B POCCUAUCKYIO
denepaLmnio ¥ UCNONL30BaHUA Ha TeppU-
Topun Poccuiickoin Penepauvmn paguo-
3ANEKTPOHHBIX CPEACTB (BbICOKOHACTOTHBIX
yCTpOMCTB)" Teneps He Tpebyerca pa3-
peweHns OPraHoB rocyAapCTBEHHOro
Han3opa 3a cenabio B Poccuitickoin Pe-
nAepaumm Ha UCMoNbL30BaHWe aboHEeHT-
CKUX HOCUMBIX (MOPTATUBHBIX) PAANOCTaH-
LiMiA COTOBbLIX CeTeil paauocBR3un ¢eane-
panbHbIX U PErMOHANBHBIX CTEHAAPTOB, OT-
AENbHBLIX KATErOPUit MANIOMOLLIHLIX Paamno-
CTaHLUA NUYHOTO MONb3OBAHUA U APYIrX
PagnoO3NEKTPOHHBIX CPEACTB MO NEPEHHIo,
yTBEPXA3EMOMY MUHCBS3U, COrNacoBaH-
HOMy C [OCYOapCTBEHHON KOMUCCHEN MO
paauwoyactotam, MepepanbHoin cnyxGoin

6esonacHocTU PO 1 MUHUCTEPCTBOM BHY-
|

TpeHHux gen PP

qeEBYd

199000U9 U valo’add

0002 ‘v 3N oulfvd
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CPEACTBA U CNOCOBbLI

CBSi3b

PAZLUO N2 4, 2000

GPS — TAK J1In BCE NPOCTO

U HAOEXHO?

B. KYPBILLIEB, r. Cesepomopck Mypmarckoi obin.

B xypnane “Pagno”, 1996, Ne 2 n 3; 1997, Ne 6, B HacTHOCTM
B cratbe “GPS — apyr wenoBeka”, paccka3biBanocs o rnobanbsHou
cucreme nosvuymoHnposanmna GPS. AHanornsHo# oTe4ecTrBeHHOMH
cucreme NIOHACC 6bina nocssiujeHa crarbs 8 Ne 10 3a 1997 r.
Ans unrarenen, nHrtepecyrowmnxcs rnobanbHbLIMN HaBUrayNOHHbLIMY
CNYTHUKOBBLIMKU CHUCTEMaMM, npeanaraemMas crarbsi siBAsercs fo-
nonHeHnem Kk pavee onybnukosaHHbIM MaTtepmnanam. Cnegyer rakxe
oTrmMeTuTs, 410 NNTOHACC n GPS ucnone3yorcs B cucremMax nepena-
Yy TOYHOro BpemeHM, a GPS Taxxe B cucTeMax CUHHXPOHN3aLNMN CO-

TOBOM CBA3MN.

GPS B nepeBoae C @HMMUWIACKOro —
rnobanbHas cuctema Mmecroonpenene-
HUA. AMEPUK3HCK3R CNYTHWKOBAas pa-
AnoHaBurauuwoHHas cuctema GPS npea-
H23HaueHa AR BbICOKOTOYHOrO HaBUra-
UMOHHOro obecneyeHus B rnobanbHOM
macwrabe BCEX BUOAOB BOOPYXEHHbIX
cun CLUA v rpaxpaHCkux nonb3oBare-
neun. NpasurenscTeo CWA 3arparuno Ha
co3naHue aTtoi cuctemsl 6onee 10 mnpa
AONN. U NPOAONXAET TPaTUTL CPEACTBA
H2 ee nanbHeWlwee pasBUTUE W NoA-
LEPXKY.

Pa3paborka CUCTEMbl Hadanacb
B 70-x ronax. B 1978 r. 6bnu 3anyLueHbl
nepsbie cnyTHUKKU. B 1983 r. cuctemy oT-
KPbiNKU ANA rPaXAaHCKOro UCMONb30Ba-
HURA, 2 B 1991 1. O6biNK CHATHI OrpaHuy4e-
HUA HZ NPOAAXY NPUEMHOW annapatypbl
B Poccuu. Poccuinckue kopabnu u cyna
CTanu aKTUBHO OCHALATLCA MPUEMOMWH-
oukaropamu GPS.

B nepBOM AECATUNETUU HOBOIO ThICSH -
4YENeTuUs CNyTHUKOBLIE CUCTEMbI HABUra-
LW CTEHYT OCHOBHBIMU CPENCTBAMU Me-
CTOONpEeneneHus AN Ha3EeMHbIX, BO3-
AYLUHBIX W MOpckux o6bekToB. Mpu co-
BPEMEHHOM TEXHONOMMU WHTErpanbHbiX
cxem npueMHuku GPS n MMOHACC ume-
10T Manble pasMmepbl, HAAEXHBL U aeLe
Bbl, TAK 4TO CO BPEMEHEM UX CMOryT Npv-
obpertarb TypuUCThl, asTonodutenu n ga-
xe rpubHukn. FNpUEeMHUK, CBA3EHHBLIA
C nNengxepoM, MOXET coobuutb Bam,
rae B NaHHbI MOMEHT rynseT Baw pebe-
HOK WY rAe, HanNpUMEpP, HaXOAUTCS Balll
aBToMobunb. FMpuuem caenaHo 3to 6y-
AeT C BbiICOKOW TOYHOCTHLIO. C NOMOLLLIO
NPUEMHUKZ ONPENEeNnsiercsi He TONbKO
MECTONONOXEHUE ABUXYLLErTOCsH OObEK-
T&, HO U CKOPOCTb €ro ABUWXEHUSA, NPOiA-
QIEHHOE PACCTOSHUE, PACCHUTLIBAIOTCH
PACCTORHUE U HANPABNEHWE N0 HaMme-
YEHHOrO MyHKTa, BpeMs NpUOLITUA U OT-
KNIOHEHUA OT 3a03HHOrO Kypca

BuauMo, NonesHo HanOMHWUTL NPUH-
uunbl NEUCTBUA CNYTHUKOBOW CUCTEMbI
HaBuraumu. HY1obbl TOYHO ONpPEenenuTbL
CBOE MECTONONIOXEHUE HE MECTHOCTH,
TPaAULUUOHHO MONL3YIOTCH reoae3uiec-
KUMKW 3HEKaMW WK reoae3nyeckumu
opueHTUpamMu N0 aCTPOHOMUYECKUMU
o6vektamu (ConHuem, 3Be3pamu)
B panuoHaBUrayMOHHBIX CUCTEM3X Ta-
KUMU reoae3nyeckKuMuU 3HaKaMu RBNS
I0TCA paguoManku, MECTONONOXEHUE
KOTOPbIX XOPOLLO U3BECTHO

AnanoruyHo paboraer CNyTHUKOBas
HABUrauWOHHaA CUCTEMA, rAe BMECTO
reones3nyecknx 3HakoB U panuoMasKOB

UCMNONBL3YIDTCA CAYTHUKK, U3NyuqalLmne
creuuanoHbie CUrHanbel. Tekyulee mec-
TONONOXEHUE CryTHUKOB Ha& opbuTte xo-
poWo U3BECTHO. B oTnnune Ot reonesu-
YECKUX 3HEKOB OHW NOABUXHbI, UX NEPU-
on obpalteHnn Bokpyr 3eMnun — 12 y.
CnyTHMKM CcaMu nepenarnT wuHopma-
LU0 O CBOEM MeECTOnonoxeHuwn. Pac-
CTORHWE OO0 HUX ONpeaensieTca nyrem
U3MEPEHUSA MPOMEXYTKaE BPEMEHU, KO-
TOpbin TpebyeTca paguocurHany, 4Tobbl
QOWATU OT CNYTHUKZ A0 PaauoNpUeEMHU-
K&, U YMHOXEHUEM €ro Ha CKOPOCTb pac-
NPOCTPEHEHUR 3NEKTPOMArHUTHOW BOJ-
Hbl. CUHXpOHU3ALWA 42COB CMYTHUKOB
(B HUX UCNONB3YIDTCA ATOMHbIE 3TANOH-
Hbl€ FEHEPATOPLI YACTOTbl) U NPUEMHU-
KOB ofecneuuBaeTr TOHHOE U3MEpeHue
pPacCTORHUIA A0 CNYTHUKOB.

Ans BBIYMUCNEHUA KOOPAWHAT MecTa
Ha 3emMne HeobBxoaMMO 3HAThb PacCTON-
HUS 0 CMYTHUKOB U MECTOHaXoXJeHune
Kax,aoro n3 HUX B KOCMUHECKOM MpOCT-
paHcTBe. CnyTHukn GPS Haxoparca Ha
BbICOKUX opbutax (20 000 km), 1 ux ko-
OpPAWUHAETHLI . MOXHO MPOrHO3UPOBaTh
€ 60nbLWON TOHHOCTLID. CTaHuWK cnexe-
Hus MunucTepcTea oboporsl CWA pe-
FYNSIPHO ONPEnENsoT OaXe CaMble He-
3HAYUTENDbHLIE U3MEHEHWUA B opburax,
n 3TU N3HHbIE NEpPenardT Ha CAYTHUKW.
N3MepeHHbIE paCcCTOSIHUA A0 CNYTHUKOB
H23bIBATCA NCEBAOOANBHOCTAMU, Tak
K@Kk B WX ONpEeaeneHun NpucyTcTByeTr
HEKOTOpPAR HeonpeaeneHHocTb. feno
B TOM, 4TO uMoHoCdepa u rponocdepa
3eMnu Bbi3bIBAIOT 330EPXKW CMYTHUKO-
BbiX CWrHanoB, BHOCH NOTPELLHOCTb
B pacueT paccrtoaHus. EcTb u apyrue uc-
TOYHUKKU OWKMOBOK — B 4HACTHOCTW, Bbi-
YUCNUTENbHBIE NOTPEWHOCTU BOPTOBbLIX
KOMNBbIOTEPOB, 3NEKTPUYECKUE LWYMBbI
NPUEMHUKOB, MHOIONYy4€BOCTbL Pacnpo
CTpaHeHus papuoBOnH. HeypauHoe B3a-
UMHOE PacNoNOXeHUe CNYTHUKOB HA He-
6oCcBOAE TAKXE MOXET NPUBECTU K COOT-
BETCTBYIOWEMY YBENWUYEHUID CYMMap-
HOM NOrpewHOCTU MECTOONPEAENEHUR.

Ons onpepneneHus pacCTOSHUIA CnyT
HUKWU U NPUEMHUKU FEHEPUPYIOT CIIOX-
Hble JBOWYHBLIE KOAOBblE MOCNENOBa-
TENLHOCTU, HA3LIBAEMbE NCEBAOCNY-
yaHbiM koaoM. OnpeneneHne BpeMeEHU
pacNpPOCTPAHEHUR CUrHana OCywecTB-
NAETCR NYTEM CPaBHEHUs 3ana3ablBa-
HUS NCEBAOCNYYaWHOro KOAA CNyTHUKa
MO OTHOLLEHUIO K TAKOMY X€ Koay npu-
eMHuka. Kaxabliii CNyTHUK UMeeT onpe-
AEeNneHHble, CBOW COBCTBEHHLIE ABa
nceBaocny4anHuix kopa. Yrtobel pasnu-

YUTb OaNbHOMEPHbIE KOAbLl U uHpOpMa-
LUWOHHBLIE COOBLLEHUA Pa3HBIX CIyTHU-
KOB, B NPUEMHUKE NPON3BOAUTCH BbIGOP
COOTBETCTBYIOLLUX konoB. Tlcespocny-
YalHbIE NANbHOMEPHBIE KOAbI U MHGOOP-
MaLWOHHbLIE COOBLWEHUA CNYTHUKOB A0~
nyckamT nepenavy coobuweHuin Bcex
CNYTHUKOB OAHOBPEMEHHO, Ha OAHOWN
yacrore, 6e3 B3auMHbiX nomex. Mout-
HOCTb W3Ny4YeHWR CAOYTHUKOB Mana,
1 B3AUMOBJIMAHWUE CUrHANOB OT CNyTHU-
KOB HE3HAYUTENBLHO.

TOYHOCTL U3MEPEHUA MOXHO MOBbI-
CUTb, €CMM UCNoNbL30BaTbL AudodepeH-
unanbHble namepeHus. ONOpHan Ha3eM-
HaA CTaHUMUA C TOYHO U3BECTHLIMWU reo-
LEe3UYECKUMW KOOPAWUHATEMU BblUUCNS-
€T pasHOCTb MEXAY KOOPAUHATAMU CBO-
€ro NnpUueMHUKa n ee HakTUIECKUMU KO-
opauHaramu. PasHocte B dopme no-
npaeku nepepaerca notpebutensM no
panuokaHanam Ans KOppeKun nokasa-
HWUI NPUEMHUKOB. 3TK NONPABKY yCTpa-
HSIOT 3HAYUTENBHYIO HaCTh OLLMOOK B U3-
MEPEHURAX PACCTOSHWUIA U MeCTOONpene-
neHus. Pacyer KOOpaAUHAT B NPUEMOWH-
ANKaTopax BbINONHRETCH aBTOMaTU4eC-
KW U NpenocTaBnsaeTcs NONb3OBATENO
B yno6HOM kapTorpaduyeckoin popme

mo6anwHas cuctema GPS Bknouaer
Tpu cermenta. MepBbii, KOCMUYECKUiA,
BkntouaeT B cebn 24 NC3, Bpalwaiowmx-
CH Ha LWecTn opbutax, No 4eTbipe CnyT-
HUKA Ha Kaxaou, Ha BbicoTe 20 200 kM.
BTopo#, HaseMHbIA, COCTOUT U3 KOM-
NNEKCA HA3EMHBIX CTaHUUIA YNPaBNEHUR,
KOHTPONS U BBOAA NAHHLIX AR KOPPEK-
U HEABUraLUWMOHHOW UHDOPMALUU CNYT-
HUKOB. Bepywas craHuus pacnonoxeHa
B 06beAnHEHHOM LEHTpe yNpaBleHns
KOCMW4YECKUMU CUCTEMEMU BOEHHOro
HasHauyeHuns B r. Konopapo-CnpuHrc.
CTaHuMu KOHTPONSA NMOCTORHHO U3MEPS-
10T napameTpbl ademMepu CNyTHUKOB
1 yepes nepeparLme CraHuvmn nepena-
10T KOPPEKTUPYIOWYIO UHGHOPMALUID Ha
CNYTHUKU AN Nepeaayr noTpebutensm.
B tpetuin cermenTt Bxoaut obopynoea-
HUE NONb30BATENEN: NPUEMONHOWUKATO-
pbl CUTHAnNoOB CNYTHWKOB, MO KOTOPbIM
ONPEenensinTICa U NPEeACTaBNRIOTCA BCE
TpebyeMbie HABUraUUOHHBIE NAHHbIE.

OcHoBHOW notpebutens uHdopma-
uun cuctembl GPS — MuUHUCTEPCTBO
obopoHb CLUA. MNpueMHUKU CUCTEMBI
GPS BBeaeHbl Ha Bcex GOEBbiX U TPaHC-
NOPTHBLIX caMonerax u kopabnnx, a Tak-
X€ B CUCTEMbl HABEOEHUA BBLICOKOTOY-
HbIX KPbINAThiX PAKET U B CUCTEMbl HABE-
[AEHUS HOBbIX ynpasnsemblx aBnabomb
CLUA. 370 03HauaeT, 4TO aMEPUKAHCKNE
BOEHHbIE MOIyT MNaHWPOBATL HaHece
HUEe BbICOKOTOYHLIX PaKeTHbIX yAapoB
¢ paccrosHua 1000 kM He TONbLKO NO
3A3HUSM U COOPYXEHUEM, HO Aaxe
C TOYHOCTLIO NMON3AaHuUs B ONpeaeneH-
HO€ OKHO. flpuueM 3Tu ynapbl MoryT
6biTb HAHECEHb C MOABOAHLIX NOAOK
W C BO3ayxa

naBHble AOCTOMHCTBa NPUEMOUNHOU-
karopoB GPS, nepe4ncneHHbie Buille, —
HaAEXHOCTb, NPOCTOTa O6CNYXUBAHUR,
KPYrNOCYTO4HAA BO3MOXHOCTb MECTO-
onpeneneHuss U COOTBETCTBUE MeXaY-
H2poOHbIM cTaHpapTaM. OOQHako He Bce
TaK NPOCTO U AOCTYMHO, K3K KaXEeTCH Ha
nepBbiA B3rnsa

OxoHuanue cne : er



MHOTO®YHKUNOHAJIbHbIE
UMHTEPAKTUBHbBIE CUCTEMBbI
KABEJIbHOIO TENEBUAEHUA

C. AMHUTPUEB, K. KYKK, B. 3KCJIEP, r. Mocksa

CraTbhs NOCBAWEHa PacCMOTPEeHMIO ObLMnX NPuHLMNOB NocTpoe-
HUR MHOrODYHKLUNOHANbHBIX CUCTEM KabenbHOro TenesnaeHuns, Ko-
TOpbie HaYnHaloT Bce 6onee akTMBHO MHTEPECOBATh Kak NoNsL30BaTe-
ne#i, Tak M onepaTroposB B Pa3HbIX PEruoHax CTPaHsl N B BHeAPEHUN

KOTOpbIX [EeNA0TCHA nepsbie wWarn.

Mepexon K UMPPOBOMY TENEBUAEHWUIO
— BaXHENLan aKTUBHO peliaemMas B Ha-
CTOAWEE BPEMSA HayHHO-TEXHUHECKEA 3a-
paua B obnactu UHEPOTENEKOMMYHUKA-
uwir. Nornb3oearens nonyuaer BECbMa
OULYTUMbIE HOBbIE BO3MOXHOCTU: MHOTO-
NPOrpaMmMHOCTb, UHTEPEKTUBHOCTbL, MHO-
ropyHKUWOHANbHOCTbL (TenedoHus, ne-
peaasa AaHHbIX, BUAEOKOHGMEPEHUCBA3D,
noctyn k UHTEpHET, MynbTUMeaua u ue-
NbliA pAa ApYrux ycnyr); NoBbilUeHWE Ka-
vyecTBa npuema TB. Kpome toro, Gonee
pauMOHANbHO WCMONb3yeTCs  paauo-
CNeKTp, NPONYCKHaA CNOCOOHOCTL KaHa-
NOBUT. A

Cpepy cnocoboe noctaekm TB npo-
rpamm aboHEHTaM MPOYHOE MEeCTO, 0COo-
6EeHHO B KpYMHbIX U CPEAHUX ropoaax, 3a-
HRNMWU CUCTEMBI KaBENBHOro TENEBUOEHUA
(CKTB). Ha 3anane B CKTB ¢ cepepuHb
90-x ronoB Crana BHEAPATLCA WHTEpakK-
TueHocTb. B CLUA u Kanape noreHuuanb-
HYI0 BO3MOXHOCTb MONb308ATLCA UHTED-

AKTUBHBLIMU yCnyramu KabenbHbIX CeTen
B 1998 r. umenu okono 11 % xurenei.

InA cO3A3HUA COBPEMEHHbIX UHpOoTE-
NEKOMMYHUK3LMOHHBLIX KabGenbHbix ceTen
HaOO pewuTb 3aJauy: 3aHUMarbCs MO-
AepHU3aLUuen NOCTPOEHHBIX PaHEE CUC-
TEM WU CTPOUTb HOBLIE CETU Ha €AUHBbIX
CTaHA3PTHbLIX NPUHUMNAXx.

B Hactosuwee Bpems B Poccvu 6onb-
LWMHCTBO TENEBU3OPOB NOAKNIONEHBI K CU-
cTeMam KONNEKTUBHOIO NpUeMa pasnuu-
HbiX MOKONEHWN: “aHTeHHa Ha noabesa”,
KPYMH3A CUCTEMA KOMINEKTUBHOMO NpueMa
renesmpeHus (KCKMNT) u cucrema kabenb-
Horo renesnaeHus (CKTB). Nepseilt Bapu-
aHT — “aHTeHHa Ha noabesn” NpeacTas-
nset coboM NpevMylwecTBEHHO NacCuB-
HYI0 CEeTb C HanpasBneHHbIMU OTBETBUTE-
namu. Npu HeobxoaAMMOCTU ycuneHus TB
cur{Hana NpUMEHRETCH OOWH Kackaa Ka-
HaNbHLIX UMW OUANa30HHBIX YCUNUTEnen
mbo  peuMMETPOBbIE  KOHBEPTEPDI.
KCKMAT n CKTB cTponnucb AR NOBbiWe-

HUR KauecTBa TB npuema. B cuctemax
NPUMEHSIIOTCH rONIOBHLIE CT2HLMW C MOKa-
HanbHOW 06pabOTKON CUrHANOB U KOHBEP-
TUPOBEHUEM KZHANOB MO HacToTe: LLIMpO-
KOMONOCHBLIE MArucTpanbHbie U AOMOBLIE
YCUNUTENNU C NONOCON NponyckaHus 40 —
240 MIy 6e3 o6parHOro KaHana u 4acToT-
HO-HE3aBUCUMbIE MarUCTpasbHble OTBET-
BuTeN N abOHEHTCKUE PasBETBUTENU.
Hawnbonee akTUBHO CTPOUTENBLCTBO TAKUX
cucTeM ocyulecTsBnanocb B 80-e roabl
W NPOAONXAETCA TENEPb HECMOTPS HA KX
OrpaHu4eHHble BO3MOXHOCTU B 4acTu
YBENUNEHUA YUCA OpraHndyemblx TB ka-
HaN0B, WHTEPAKTUBHOCTU U UCMONbL30BA-
HUS ANA peLUeHU MHOTOGYHKLUOHANBHBLIX
3a4ay cetu.

Ha co3paHue NUHENHBLIX COOPYXEHUN
kabenLHOM cetu pacxonyercs 6onee 80 %
KanuTanoBOXEHUIH, NOITOMY BECHEMA Ne-
yanbHbIM RBNAETCA hakKT nonHon Gecnep-
cnektusHocT KCKAT n CKTB, nocrpoeh-
HbIX MO YK23aHHOMY MpuHLUMMNY. PeKoHCT-
PYKLUA pacnpeaenurenbHblX CEeTen 3Tux
CUCTEM C LIENbIO NPEBPALLIEHUA UX B KOaK-
cuanbHbie Yanbl (KycTbl) nobon emMkocTu
N5 MHOrOGYHKUMOHAABHBIX CUCTEM HE-
BO3MOXHE 6€3 NONHOIN 38MEHbl BCEX KOM-
NOHEHTOB — KOAKCUanbHbIX kKabenewn, nac-
CUBHBIX 3NEMEHTOB U YCUNUTENEW B CUNY
TOro, 4TO He TONLKO He o6ecneuvuBaeTcs
TpebyeMbid AMana3oH YacTtoT AaXe Mpu
3aMEHEe NACCUBHbLIX U BKTUBHBIX 3NEMEH-
TOB CETH, HO U HENBL3R Ha CyWEeCTBYIOWMX
ceTax nobuUTLCA TpebyeMbix (Npy yCNoBuu
pacnpepeneHus 40 — 50 kaHanos aHano-
roBOro TEeNEBUAEHUR) MUHUMANBLHOrO
YPOBHS KOMOWMHAUUWUOHHBLIX NOMEX, HOMU-
HaNbHOrO YpPOBHA BXOOHOMO CUrHana Ha

xabansHoro Teneens, wa (KTB)
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CPEACTBA 1 CNOCOBbLI

CBY3b
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aboneHTCKOM Touke U T. a.  Takum obpa-
30M, 3TU pacnpeaenuTenbHoble cetu o6-
peNeHbl U CTPOUTENBCTBO UX CEFOAHA UC-
TOpU4ECKU He onpaspaHo. TMpekpatutb
3TOT NPOUECC U OaTbh PEKOMEHAALMW NO
PacWMpeHUI0 NN PEKOHCTPYKUMU CETU
B K&XOOM KOHKPETHOM CNy4ae, BUOUMO,
3apaua Accoumaumm kabenbHoro Tenesu-
AeHua Poccun u MUHCBR3KM Poccuu.

B nocnepgHee BpeMs HauanoCb BHEA-
peHune wupokononocHbix CKTB ¢ obpar-
HbiM kaHanoM (nonoca 40 — 862 My
B NpsiIMOM HanpasneHun u 5—30 My no-
noca obparHoro kaHana). Apxurektypa
3TUX CETEN NOAHUHAETCH UCKIIIONUTENBHO
WHTEpECaM KabenbHOro TEeNeBUAEHURA,
WU OHZ HE KOPPECNOHAUPYETCA C 3aaua-
MU, pelaeMbiMU  LIMPOKONONOCHBIMU
MHOrOQYHKLUOHANbHLIMU UHTEPAKTUB-
HbIMW CETAMU, B OCHOBY KOTOPbIX MONO-
XEHO WUCMONb30BaHWE BONOKOHHO-OMTU-
HECKUX CUCTEM LI Mepenayyn aHanoro-
BbiX ¥ LMDPOBLIX CUTHANOB C BLICOKWUM K3-
4eCTBOM Ha Oonblive pPAaCCTOAHUA.
FApw aTtoM obnacTb ycnyr He nonXHa or-
PAHUYUBATLCH UHTEPECAMU TPAOULIMOH-
HblX O6bEMOB TENEBU3UOHHOIO U Paano-
BELWAHWA. YXXe CEerogHs CTaHOBUTCH oue-
BUAHBIM HEOBXOAUMOCTL B TaKWX YCAyrax,
KaK MpenoCTaBNEHWE MNNATHLIX KaHaNoB
undpOBOro TENEBUAEHUA U TENEBUOEHUE
no 3akasy (video on demand), mynsrume-
Ana, TenemMarasuH, OXPaHHas U MOXapHaa
CUrHaNU3auus, UCNONL3OBaHUE CETU /1A
CUCTEM AUCMIETYEPU3ALUN UHXEHEPHOIO
0060PYAOBAHUA XWUNbIX MUKPOPANOHOB,
NPENOCTaBNEHWE KAHANOB Mepeaayn
AAHHBIX; OPraHU3auus NOKaNbHLIX U KOP-
NOPATUBHLIX BBIYUCIUTENLHLIX CETEN;
noakMoyeHne aboHeHTOB k cetu UHTep-
HEeT; undposan TenedboHNs U T. a.

BeponTHO, 4TO NpoCcTan 3ameHa HyacTv
MarucrpanbHOW KOaKCUANbHOW CETU He
o6ecneynT NONHOro UCMONL30BAHWA BO3-
MoxHocTer BONC u pes3ko orpaHuuut
pasMepbl U TEXHUYECKUE BO3MOXHOCTU
CKTB. CnepoBarennpHo, aganTaums wu-
pokononocHbix CKTB B TenekoMMyHuKa-
LUOHHBIE ceTU TpebyeT nepecMoTpa ap-
XUTEeKTYpbl cety camon CKTB (cM. pucy-
HOK).

TpaguuymnoHHo apxutektypa CKTB
6onbLWON eMKOCTKU (Ha NATL U Gonee Thi-
cau aboHeHTOB) npeacrtaenser cobou
APEBOBUAHYIO CTPYKTYPY. 1A koaKCuaib-
HbiX (0CO6EHHO OAHOHANPAaBNEHHLIX) Ce-
TEW OHa [aBaa Hauny4llee COOTHOLEHWE
ueHa-kauecTso. OQHaKo fiA UHTEpaKTUB-
HOW CETU TaKOe NOCTPOeHUE OrpaHuHmnBa-
€T BO3MOXHOCTWU Co3aaHusi 06paTHOro Ka-
Hana. B rubpuasbix ceTax (ONTOBONOKOH-
HbIX — KOKCUANbHBIX) KaX1aA 4aCTb B TOW
WY UHOW Mepe NMPEeALABARET HEKOTOPbIE
cnenuduueckue TpebosaHua apyr apyry
— OMTOBONIOKOHHAA K Ka4eCTBY CUrHana,
LOCTaBNAEMOMY MO KOAKCUANLHON CeTU U,
COOTBETCTBEHHO, HaobopoT. Mpu npoek-
TuposaHuu CKTB pacuer napamerpos
CBOAMNCSH K ONPEaeneHuIo ONTUMAaNbHOro
YPOBHA CUrHana Ha Bbixoae abOHEHTCKOro
NPUCOEANHUTENBHOIO YCTPOUCTBE U Bbi-
XO[IHOrO YPOBHS A8 MOCNEA0BATENLHO
BKJIIOHEHHBLIX YCUNUTENeN, KOTOPLIN orpa-
HUYMBANCA TONBKO BENUHUHOW LLyMa.
Ons BknioueHns CKTB cocraBHoM 4acTbio
B ruOpMAHYI0 BOSTOKOHHO-KOBKCUANLHYIO
CeTb HeoOXOAMMO MPOU3BECTV Nepepac-
4ET C YMETOM MHTEPMOAYNALMOHHBIX UC-
KaxeHui BToporo (CSO Composite

Second Order) u Tperbero (CTB —
Composite Triple Beat) nopsiaka. B 3asu-
CUMOCTHU OT NEPaMETPOB BONOKOHHO-OM-
TUHECKOIR 4aCTU CeTu, NPEeaLIeCTBYIOWEN
KOBKCUANbHOW, K NOCneaHen npu nepe-
pacuere MoryT ObiTb NMpenbABNeHbl A0-
NONHUTENBHLIE TPEOOB2HUA HE TONLKO MO
U3MEHEHWIO BbIXOHbIX YDOBHEN ycunure-
Neit v OrPaHUHEHUIO KONUHECTBA KaCKaa0B
YCUNEHUS, HO U NO HEKOTOPOMY MEpeycT-
POMACTBY AOMOBOW pacNpeaenurensHOn
CETU C LENBIO YBENUYEHUR MUHUMANbHbBIX
YPOBHEW CUrHaNOB HA 0TBOAAX abOHEHT-
CKUX pasBeTBUTENEN.

BepostHee BCero, takve n3MeHeHWs
OKaXyTCs B Npeaenax BO3MOXHOCTU pe-
KOHCTPYKUMU CUCTEMBI U HE NOTPEGYIOT
ee rnobanbHOro NepeycTponcTea, T. e.
3HaYUTENBHbIX KanUTanbHbIX 3aTpar. Tem
HE MEHEE NPY NPOEKTUPOBAHUU U CTPOU-
TENLCTBE LLIMPOKOMONOCHBIX UHTEPAKTUB-
Hbix CKTB Heo6x0auMO yuuTLIBATH (1 MU-
poBas NpakTuka 3TO MOATBEPAWNA), uTO
Ha AAaHHOM 3Tane Hanbonee aKOHOMUYEC-
KU 3(PEKTUBHLIM BaPUAHTOM MOCTpOe-
HUS  TENEKOMMYHUKAUWOHHLIX CETEN,
obecneuvsaowmx aboOHEHTCKWIA poCTYn
C MHOTO(MYHKUMOHANLHLIMU 330343MW,
ABNAIOTCA TUOPUAHBIE CTPYKTYPLI C UC-
NONL3OBAHUEM BONOKOHHO-ONTUYECKUX
W KOaKCUanbHLIX kKabenei.

B 0603puMblit NnEpUoa TENEKOMMYHU -
KaLUUWOHHbIEe CETU, NPUMEHREMBIE, B 4aCT-
HOCTW, ANR nepepauu TB curHanos,
AONMXHBI UMETL CTPYKTYPY WM UCMONb3O-
BaTb CUCTEMBI Mepeaavu, COBMECTUMbIE
C TPagUUWUOHHBIMKU 2HANOroBbiIMU U BCE
Gonee WMPOKO BHEeApPAEMBIMU LUDPOBLI-
mMu. TB curHanbl B LUMPOKONONOCHbIX Ce-
TAX 38HUMAIOT OrPOMHYID, HECOU3MEPU-
MyIO MO WUpWHE AMana3oHa ¢ apyruMu
CpPEACTBaMU MONOCY, W NOCTaBKa 3TUX
curHanoB aboHeHTaMm B undpoBoii ¢op-
Me NpencTaenser HaubOoNbLUYIO CNoX-
HOCTb. Hapo nonarars, 4To B 6nuxkaiiliee
necsTuneTue rmbpunHbie CeTN OKaxXyTCH
ANOMUHUPYIOWEN CTPYKTYPO#W, Npyu 3TOM
6yner ucnonb3oBarbCa npeobpasosaHue
undpoBbix TB curHanoB B aHanorosble
KaK nns rpynnbl abDOHEHTOB, Tak U NpUMe-
HATLCA WHAUBUAYANbHbIE B60HEHTCKue
TEPMUHANDI.

Mpouecc co3naHna ceTn aBOHEHTCKO-
ro nocTyna (nepewii YypoBeHb) Ha 6ase
BOJIOKOHHO-KOKCUaNbHbIX pacrnpenesv-
TENbHBIX CETEN MOXeT ObiTh YCKOpEH
NUWb NMPU CAEAYIOWMX OCHOBHBIX YCNIOBU-
ax:

— pa3paboTke HOPMaTUBHO-TEXHUUE-
ckoit 6asbl, MO3BONAIOWEN NPUCTYNUTL
K MacCOBOMY MNPOEKTUPOBAHUIO CETEN Mo
rubpuaxon TexHonorum;

— NOBCEMECTHOMY NOCTPOEHUIO
TPaHCNOPTHOU UHBOPMALIMOHHON Maruc-
Tpanu, GopMUpYEMON C YHETOM nepena-
YN UMEIOLLMXCA U MEPCMEKTUBHBIX MPO-
rpaMm TB;

— onepartuBHoMy nepeobopynosa-
HUIO LWMPOKOMONOCHBIX WHTEPAKTUBHBIX
CKTB B koakcuanbHble y3nbl, obecneun-
BaOWWE TEXHUYECKUE BO3IMOXHOCTU CO-
BPEMEHHbIX TENEKOMMYHUKALIMOHHbIX Ce-
TEN.

BbinonHeHue 3Tux ycroBuid nO3BONUT
n3bexarb UHBECTULIMIA B MOPabHO yCTa-
peswmne unu 6eCnepCrnekTUBHbIE TEXHO-
noruu.

YPOBEHb MaruCTpPanibHOro AocTyna or
TPaHCNOPTHOrO y3na [0 y3na KOaKCWa/lb-

HOW CETH (BTOPOI YPOBEHBL) CTPOUTCH, Kak
W npepbiaymi, Ha 6ase BOJIC, Ho B oT-
Nnque OT TPEHCNOPTHOTO MOXeT ObiTb HE
TONBLKO UMGPPOBLIM, HO U GHANOTOBLIM.

TpeTuin ypoBeHb — kOakcuanbHas Cy6-
MarucTpanbHas u NOMOBas pacnpegenu-
TeNbHaR CeTb, BKNIOYas abOHEHTCKUE KO-
aKkcuanbHble kabenu no aboHEeHTCKOro
TepMuHana. 37a CeTb OXBATLIBAET OT He-
CKONbKUX COTEH A0 ThICRYKU u 6onee abo-
HEHTOB

MepBbie aBa YPOBHA CTPOATCH, KaK OT-
MeuanocCk, Ha ocHose BOJIC, kotopbiti
obnanaer MHOrMMU NPEUMYLLECTBaMU
O KOTOpbIX HEOAHOKPATHO MNUCanoChb
B XypHane. OTMETUM TONLKO, 4TO OHW
NO3BONSIIOT OPraHU30BaTb HECKONLKO Ae-
CATKOB TENEBU3UOHHLIX KaHanos. [laxe
npu nepepave undposoro TB co ckopo-
ctamu 2,5 u 10 But/Cc NnotermuansHble
BO3MOXHOCTU MUHMMYM Ha NOPSAOK Bbi-
we npy UCToNL30BaHUU MOAYIUPOBAH-
HOrO W3NY4YEHWA BOMNHbI OAHOW AJIUHbI.
Ho yxe ceronHs NpOMBILLNEHHOCTDb Bbiny-
CKaeT YCTPOUCTBA CMEKTPaNnLHOro ynnor-
HEHWA, MO3BONRAIOWMNE PE3KO YBEUYUTH
KONUYECTBO MNOTOKOB CUMHAMNOB

CriekTpanbHoe ynnoTHeHWe no3Bons-
€T YBEeNIMUUTb CKOPOCTbL MOTOKOB LUdpO-
BblX CUrHanNoOB, a [J1R aHanoroewix T8 cur-
HaNOB TaKOE€ YNNOTHEHWE — 3TO HOBOE
kavecTBo. CerogHs UMEIOTCA OBa BUOA
nepenayy Takux CUrHanoB: NEpPBbLIA — oa-
HO BONOKHO UCTIONL3YETCA A8 OPraHn3a-
LMK 0OHOroO KaHana; BTOpon — nepepava
CreKTpa, coaepXauwero onpeaeneHHoe
xonuyectso TB kaHanos. CnektpanbHoe
Xe YyNNOoTHEHWE NO3BONAET ONTUMUIUPO-
Batb BONC v B TOM 1 B apyrom cnydasx
He3aBucuMOCTL CUrHanoB, pacnpocrpa-
HAEMbIX B OA\HOM CBETOBOAE HABCTpEHy
APYr ApYyry Ha BONHE OQHOW AUHbI U B OA-
HOM HanpaBNEHUU HA PA3HbIX ANUHAEX
BOSH, O3€T YHUWKANbHbE BO3MOXHOCTU
B peanu3auun HOBLIX 2PXUTEKTYD CETen,
B TOM 4UCNE NPUMEHUTENBHO K UHTEpPaK-
TVBHBIM CETAM. 30€Cb UCMONBL3YIOTCA He
ONTOINEKTPUYECKUE U 3NEKTPOONTUHEC-
kue npeobpa3oBareny, a onNTU4ecKue oT-
BETBUTENW, NO3BONSIOWMUE OTBETBNATHL
onpeaeneHHyIo AONI0 ONTUYECKOIN MOLL~
HOCTWU WU BCTaBNATb OMTUNECKUIA CUrHAN
B o6UWIi1 NOTOK, T. €. peanu3yercs ape-
BOBWOHAA ABYHANpPaBNEHHAsA CTPyKTypa:
OT CTBONA K BETBAM NepenarotTca T8 un nio-
6ble apyrue NoTokW, a B 06paTtHOM Ha
NPaBNeHUN — y3KONONOCHbIE CUMHANLI
3anpocoB aOOHEHTOB, rONOC, CUrHabl OT
pPasnuuHbIX JATYUKOB U T. N.

TpeTbe NpeuMywecTBo — rubkocTb
NEPECTPOEHUR CETU OT aHANOroBOM K Ln-
$poBONA.

B psae roponos Poccuu yxe senyTcs
paboTbl N0 CO3A3HUI UHPOPMALMNOHHBIX
KaBENbHbIX CETEN C BO3MOXHOCTBIO UHTE-
rpaumv NpenoCTaBNseMbiX yCNyr.

Cpenaem BbiBOA H2 OCHOBE W3NOXEH-
HOro Bhilte. [1na nio6oi TENEKOMMYHUKA-
UMOHHOW cUCcTEMbl Haubonee AOPOro
CTORLWUM U TPYAOEMKUM €€ YHACTKOM RB-
naeTcA cetb. FloaTomy Ha arane nepexo-
0a K NONHOCTLIO UWUPPOBLIM TEXHONOMU-
AM pacnpenenuTenbHbie CeTU cnepyer
CTPOUTb C MaKCUMAaNbHO BO3MOXHBIM UC-
NONL3OBAHUEM TPAOULUOHHBIX CTPYKTYD
W, YTO CYU|ECTBEHHO, MO3BONAOLLWE On-
peneneHHoe BPEMS UCMNONb30BaTb Kak
undpoBble, Tak U aHANONOBLIE CUCTEMBI
nepenaqv |
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" _° "Jramogens, kak U STANDARD KP-10, npegtasHa
4eHa 4N NPOAAXY LIUPOKOMY KPYry nofibaoBaTeneh
Ha 6831MUEH3NDHHOW OCHOBE.
PaguocrasLmsi UMeeT CTasgapTHyto CeTky n3 69-tu
KaHano., NOMHOCTbIO COBMECTUMLIX C CETKOW KaHsa—
nos STANDARD KP-10. Kak 1 8csi npofykuus C
umeseM ROGER, KP-20 ctour Becbma Hegoporo,
umeeT 6oratyio (DyHKUUOHANbHYIO OCHAWEHHOCTb U
X0OpoLee KayecTBO CBSI3N.
OpHa uU3 cambix NOOGONbITHBIX OCOGEHHOCTEW —
thyHkumus — Baby Monitor. C ee nomowbio pogureny
6yayT UMETb BD3MD)KHOCTb YCIbiaTh, €ClK 3anna—
HeT uX MaNesbkuii pebeHoK.
Euje basa nHrepecHan yHKLMA — BO3MOXHOCTb UC—
nonb3osaHus garyuka yaapa Shock Sensor.
K pasbeMy AnA BHELHWX COEOWUHEHVA CTaHLWW Ha
NpoBOLEe AMMHOW OKOMo 1.5 METPOB NOAKMOYaeTcs
MWHMWATIOPHbIA CEHCOP.
CeHcop Kpenurcs, K NpUMepy,
Ha OKHO WM fOBEpb, WU, B
crnyyae OTKPbiBaHWUA WNK
yfapa, B a(hup nocuinaer—
CS1 TPEBOXHbIA CUrHan, KO-
TOopbiA Gyper npusaT Opy-
rov paguocrasLven KP-20.

PARMO-
MOGATERAM

CHARA

[lnanasoH HacTot 433.075-434.775 MI'y

HanpsikeHne nutanus 3-458B
Paamepui 62.5 x 94 x 34 MM
Bec ¢ 6artapeen 1261

BbixogHas MolwHOCTb 10 mBt
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ABTOPU3OBAHHBLIA RUCTPUELIOTOP ROGER COMMUNICATION B POCCHU U CTPAHAX CHIr

111539, Mockea, a/n 9. Tenedorur: (095) 956-1394, 362-0582, 361-9533, 361-9839 ®dakc: (095) 956-1521

Knee: Ten./tbaxc (044) 245-4029

E-mail: compas.r@relcom.ru

http:/iwww.Compas-R.ru
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I}HI}TEMIJI PAMMOTENEDOHHOMN CBA3M -
ONOPA BALIETO bUSHECH

Cuctembl paauotesedporHoOn CBs Moab3oBatean aGOHEHTCKUX PAAMOTEAE(DOHOB OLIPHAT AU3AN
ACTIONET (MPT-1327) u SmarTrunk |l ka4ecTBo 3Byka, “eTkvin rpacmueckui AUCTIAGH nKu ¢
NO3BOARIOT OPraHU30BaTe KAYECTBEHHYKD NUACBETKOM, MUHWaTIOPHbIE rabaputel, yaoh

CBA3b AARl PA3AMMHBIX KaTeropu NOAB30OBAHUS 1 AKCECCYap! TOBO! "

NOABL3OBATEAEH BEAOMCTBEHHBIX W
KOMMEpHECKuX CeTel (Bs3u. B
33BUCUMOCTU OT Bawmx NoTpebHocTen,
Mbl CNIPOEKTUPYEM, NOCTPOUM ¢

3AMNYCTUM B 3KCNAYaTALIMID CUCTe L
PAAMO UAKM PAANOTEAC(POHHON CBA3U. -
Haum 3akazuuku noaysaort yioume lo cces
- oSS
npevmyuwecTsa B8 bBulne ; ‘
® HKOHOMUHECKAS HPPEKTUBHO( T ' ]
OPraHn3aLnM BHYTPEHHEN (B3 ) vons B
® BOIMOXHOCTb OMEPATUBHOIY YrPABAEHUS ey - il
paboTon noapalseaenui a==
¢ BO3MOXHOCTL DbICTPOR OpraHu3auvn -
ONEPATUBHON CBA3W BHYTPU pabouen :
rpynNist \'
® BOBMOXHOCTb OPraHM3aLMu BRI B N
KCTPEHHBIX CAYMARX U UPE3BLIMANHBIX ) o~ T .
cUTYaLmax

B Ka9ECTBE BBAATM 32 BBCTABNN DGGPYACBANNS M NCANFN BPNNNMAITCH Weuunie Gymarm, B3anMB3averhi M
Gaprep. PaapabareipaeM CXEM! (INHAHCWBEBAONS NPBEXTOB NOCTEBPEEBMS CNCTEM PaAMBTEARdiBBBCH CBA3M.

NOKIA § g STANDARD

AUTHORIZED DISTRIBUTOR AUTHORIZED DEALER AUTHORIZED DISTRIBUTOR
Bdwe: Poccwn, Macxea, Bapuascoe wecee, 125 (woneaeAbunx-nxTHNNa £ 1B Ao 1B) Ars manre: 113587 Pacens, Macnea, a/n 128
Teaspen: (BBS) 742-34-44 (mosroxanaasuvil)  @arc: (BSS) 742-34-BB E-mail: radis(t-helper.msk.ru Interset: www.t-bel erra




dupmbl MASTECH 6e3 nocpeaHukos

Kanfibiis MyNbTHMETP CO 3HAYKOM @ NOCTasnNAeTcR 8 POCOAI0 Henocpen-
CTBEHHO OT NPON3BORKTENR

Kaxaplii MyRbTHMETP €O 3HAUKOM ®> nopaboran npon3soguTenem
B COOTBETCTBMM € POCCHIRCKMMM CTaHAAPTAMK

Kamabtit MynbTHMETP €O 3HaYKoM b nMeer rapaHTino u obecneven
NOUErapaHTUIHBIM (epBUCOM
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Komnanun ‘JIOKYC” SKCKAIO3NBHbI
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Ten.: (095) 146-13-04, ¢paxc: (095) 146-06-55
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MonHbIR NepeyeHb BLICLIIAEMbIX HAMK TOBApPOB Bb! MONYUYUTE C BaLLMM 3aKa30M
BECIMNATHO B Bune katanoros! Y Hac Bbi CMOXETe 3aKa3aTh NouTOW:

® KHuru rno paauoTexHuke, paaro3NeKTPoHKKe,
obcnyxuveaHuio ayano-, BUOe0-, Tene@OoHHOM TEXHUKH;
Anbbombi cxeM ayano-, Buaeoannaparypbl, TenedoHos,

qub¥Bl-T0gy,
* 2z € o

P Tenedakcos, MuHu-ATC;

® CD-ROM crnpasouHuky Mo 3NeKTPOHHLIM KOMMNOHEHTaM,;

- ® MwuKpocxeMsi, AMoabi, TPaH3UCTOPbI, KOHAEHCATOPY!,
S PE3UCTOPbLI U MP. KOMIMOHEHTbI;
o P ® WHCTpyMeHT, MaTtepuasnbl A51a Nanku, Knew,
T ® Habopbi paguoaneMeHToB Ana cbopkn paauoniobutTenbLckux

KOHCTPYKLWIA.

Haxopsace 8 Mockee MOXHO Mony4nTE CBOM 3akas (6e3 no4uToBLIX pacxonos!) camoMy. CMoTpUTe cxeMy npoeaaa.

KHNUI'N pyb.
NEWI| Anrennei. Kapn Porxammens. CI16, "bosnen®, 1998r, 656 crp . 100
Beenerime B anextponmky. MNpaktuuecknin nogxon. Ipn [ fenrc. 637 crp. . 42
NEWI B nomouyp mobutento CU-BU pamocesan. Antennn. CamonentHee
yctpoticraa. Cnposounan nidopmauns. A Apronos. ' Conon-P". ... ... ... 31
Mckyccreo cxemorextnki. 5-e uananme. MN.Xoposnu, 1-n + 2-ivom. . .. .. 120
NEWI KB-npmémHmnk mmposoro ypoena? J1o npoctol A Kynucxuit, "HuT". 68
Konmpoeanshas rexkuka: CANCN FC, PC, NP. Cepus «PemoHT n

obcnyxveanues. Bunyck 9. ABobpos. <AMK> . ... ... ... .100
OreuecteenHbie Buaeomarsnrodorn BM-12, -18, -27 -1230,

BMLI-8220. Cepun «Pemourt n o6cnyxmnsanves. Bunyex 7. <MK>.... . 84
Poavorenedonb. Cepus "Pemont u obcnyxvsanme . Bun.10. «fMK».. . 84
PemoHT Bugeomarnmradoroe. [1aeng Ponan. <Qekmnke>, 638crp. _.... 85
PemoHT n peryampoexka CD-npourpeiearanen. 10 Aspamerko «HuT».. 108

Cucremo npoekruporanms uudpaebix ycrposicte OrCAD. B.Pazeswr,
CripasouHmnk no obcnyxmeaHmio konupoeanbton Texkvikn CANON,

SHARP, RICCH, MITA. Buinyck 1. Tabnuus konoe, camoamarHocryka. . . . . 220
NEW!| TenedoHtHbie annapars ot A go . bonee 400 cxem. Viagonne 2-e.. 99
Ypoku renemoctepa. B.Bunorpagoe. Hocts 1. Yerpoiicteo n pemonr

COBpEeMEHHLIX LUBETHBIX TeNneswaopos. YuebHo-cnpasouroe nocobue.. .. .. 65
Ypoxu renemacrepa. B.Burorpanos. Yacts 2. Yetpoicreo u pemoHt
3apy6exHbix UBETHLIX TeneBn3opos. YuebHo-cnpasoyHoe nocobme. . . . . . 84

SnextpoHHas naboparopua Ha IBM PC. B.Kapnauyk, «Conon-P» .. ... 84
NEWI nextpoHHsie TenedonHsie annaparsl ot A go 4. Kotenko ... 92
NEWI DnektpoTexHnka 4 3neKTPOHMKA B IKCMEPMMEHTAX U YNPAXHEHMAX.
Tom 1. Mpakmkym Ha Workbench. [1.11.MNaHpmnos. Mockea, "0CO3KA". 107
SHUMKNONeANSA 3neKTPOHHLIX cxem. Hacte 1. Plpad. «AMK». ......... 90
NEW! Dnumrnoneams anextpokieix cxem. Hacts 2. P fpad. «AMK». ... 90
CHPABOYHMRM ma CD-ROM

MiTerponbhsie aHanoroesie MMKPOCXembl. TOM 2. . .. ... ... ... 75

WHTerpanchbie MmKkpocxems Ans Tene-, Buaeoannaparypel. Tom 3... . .. 75

T aH3KcTo B, AMOAs:, ontanpubopsl 1 ux 3a ybexHue akanorn. Tom 6. 75
PA3HOE

Canneunan Garapes. FVx150mA, 230x100x8 pam. . ...oovvuninnn. . 130

Nporpammarop PIC-LIGHT ans nporpammmposakus PIC-koHTponnepos
drpmst MICROCHIPm mukpocxem namatu EPROM. Poboraer or ogroro

M3 nocnegosarentHix nopToe komnetotepa. MO npunaraerca. ..., .. 299
Mporpammarop AlL-Prog ans nporpommmpoBanis MMKpoCxem NnomaTH

cepuin: 27xx, 28xx, 29xx, 573P®xx. Paboraer or LPT-nopra PC ... .. 549
XnopHoe xene30. Mnacvikoeas 6anka 0.5«kr. . ... e 49

Ona nonyyerua ransko KATAJIOTA npuwnute 8 xoHBepTe nouToBmMe
mapku Poccumn ka cymmy 5,00 py6. u yxaxure Baw obparrumin anpec.
MonyunTe XATGNOF NO 3NGKTPOHHOM NOUTE MOXKO NPHCTB NUELMO Na
oppecy: books@dessy.ru

LleHbi ykazaHbi Ha 01.04.2000r. 6e3 nourosbix pacxonoB v MOFYT 6biTb M3MEHeHbI. s NonyueHHs TOBapa HaNoEeHHbIM MIIATEXOM OTNpasbTe Ha
Kalu anapec 3ansKy C yKa3akueM HaUMEHOoBaHWH, konuuecTsa h Ne xxypHana - «Pagno» Ned4/2000r. fenas 3aka3 bl nonyumte Haw karanor BECMNATHO.
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Bogemume KANAIOT ¢ nauezo Web-cepbepa (&
WWWISOLONRU <http://www SOLON.RU>

nubo onnamume novmotumu Mapkamu va cymmy 5 pybnei
npucnal ux 6 Kkonbepme no adpecy: 111401, 2.Mockba, a/a 1.

He zabydvme yxazam cboil nonmumil obpamuwil adpec!

% cmabunumponw, cmabucmopy, unvmpi, pegonamopu, mpancPopmamop cmponute,

. %} . Bapucmopts, mepmucmopu, pezucmopu KepamizecKue, MexaHUTeCKUe TACMLL ey
e Ll Kunemamury Gudeomaznumogonob, budeozonobxu Gudeompznumodonob, momopu
o bedyweeo Gana, nyrvmu DY.
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Tpankunzolue cucmemnl

SmarTrunk Il {MOTOROLA
l Cucmemui onepamufivo- GP360
gucnemuepckou clrgu
Aok kunzobnt
e o 300 2govemmad) AkkymyARMOpHaR
Paguocmaruuy MOTOROLA, Gamapen
I 'fL "r‘ac.oxsuwoon. TAIT. komnanuu SLC (usa)

gAR paguocmanuuu
KombaliHepui, gynaekcHbie
uabmpal, npeceaekmopbl

=

-

NoaxogynaekeHbil
- paguomenetion

ST-830 SmartPhone

l'logkmuaem k
mpankurzoBmim
onepamopam Mocklo

w
7/8" 3amyxaxue 1.1 dB/100 m npa 100 M 15
1/2° zamyxasue 2.1 dB/100 m npu 100 MMy 6

PS2022 15 A - 100% uuka 130
- ANT-150D yeuaenue 2-26 dB 259
ANT-45003 youaetive 36 dB 482
DP 2VIHF yeuaexue 6 dB 190
DP 4 VHF yeuaesue 9 d8 37
A-1000MV1  koaauneapuan, yciaeHue 85 dB 10
A-300MV1  koaauneaphan. ycuaenue 6 dB 80
WH-14M  nacmpaufiaeman. ¢ mazomeiim kpenaenuem 45
akﬂuﬂaAeﬂmu

P

Q’ g0 .

\
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A
PN .
mMoToROLA v
P040 - I .
P080 138-174/430-470 Miu, 16 k. 340
1 T, . P
GP68 136-174/430-410 Wiu, 20 ka. 2%
CI S
GP340 136-174/403-470 My, 16 kan 459
/ fu 1 kas, | 28 |
GP640 136-174/403-470 Mfu, 16 ka. 489
: . I
GP1280 136-174/403-470 Miu, 250 kas. 878
KENWOOD
'I'K'IGO]SGB 136-174/400-470 Mlu, 32 kan ., 26 Bm  420/459
] Do
llllﬂcﬂ
[ | 180 |
DR140 136-174 My, 50 kau 35 Bm Fat]
(I)C oM
- EFR
IC-F320/F420 20136-174/400-500 My, 32k 45/35Bm  450/490

Ylnaigiiage ¢ e -

t., 111

1

YNPOLEHHOE O®OPMNEHWE PA3PELLEHWUHA!
MutuamiopHnie paguocmaHuut NOHKEHHOU MOLHOCMY

10 mBm lcom, gaabHocmb go 3km

!

3apagro-BoccmanoBumeanroe
oucmilo gan
akkymynnmopoﬂ

[ Y

A\

$185

YruBepcaanHbit

- YCUALMEAD

$150 - $450



LUWMPOKWA CTIEKTP
PAAVMOU3MEPUTENBLHOTO OEOPYROBAHUA
OTEYECTBEHHOIO 1 MMINOPTHOTO NPOU3BOACTBA

@ II:J,.“O!»!; r;;l-w;os'"' PP

= &' 6| AHAAU3ATOP CNEKTPA mrEa "\\ OCLUAAOTPA®P
YacroThbift avanasod 150 KMy - 1My Nonoca nponyckarun: Aea kaiana no 100 My
Uucposasn cuctema GANY PaasépTtku: ocHoBHan A, aafiepxaknas B,
Monoca o63opa 20 My - 100 My Ha aenexune 8 - ofHoBpeMerKas pabora pa3péprok IR L
Nonoca nponyckanus 3 KMy, 30 Kl'y, 220 Kry, 4 My —zx. e KypCopHbie A-u3aMepeHus u aeT. MaMepeHns !“ o5
Bononk. onyuu: aemMopynauus AM/UM, namepurens T napaMeTpoB Cur{ana c esiBofoM Ha T -
MOLLHOCTH, BbIXOA CNEAALLEro reHeparopa | ABTOMaT. YyCTaHOBKa ANaNa3oHa USMEePEeHUs '
YnpasneHue Yepes urrepden RS-232 3anomMuRarue yCTaHOBOK NepeaHei naHenu
MapkepHbie usmepexus abconioTHbLIX i . X -Y gxop, Z-mopynayus P—
U OTHOCHTESbHBIX BONMYUH Bl nsTec Brixoa curHana cUKXpoHMaayuu Hl insTex
8oty » | MHOTOPYHKUMOHAADBHbIE FEHEPATOPbl * | YACTOTOMEPbI
®opma curuz:)na: CUHYC, NPAMOYTONBHMK, TPEYTONBHUK
Yacrora: or 0,1 My Ao 10 e——
Amnruryna: fio 10 B 1a 50 Om L rreeee Yamepenue vactote; 120 MMy, 1,3 My, 2,7 My SN -
[lea aTTeHioatopa no 20 46 o2 Ay aYBCTBMTGHbHOCTbC 25 MB w3 4 ane
GMnnmynuan A yacToTHan #ﬂyﬂﬂl{gﬂ - Bec 17 ke | ProRa e
bIXOR curHana ¢ ypoexem TT11, KMON A DUTEI
CEMMPOBAHHUE 110 SACTOTe Tabaputei: 230x95x280 MM
BCTPOSHHLIA YACTOTOMED, USMEPEHVE BHEIIHEH YaCTOTbL . .
Bec: 2 - 24 wr; [aBapuTer: 251x91x291 MM nsTeK Il nsTec
[ erg | WKMPOKAS FTAMMA AUHEUHBIX UCTOYHHUKOB NMUTAHUA e
Jss0n Tavzup ¥ susun 3us'D 4GB I
X R = TPEXKAHANbHbIE CTOUMHMKN NUTaHWR,
u, B 2;)(158 "2(3‘,? "2(3:? 22’(32 2;%0 C BO3MOXHOCTBIO NAapannesibHoro U
L A X X X X MOCNENO0BATErNbHOD COBAVHEHMS] BLIXOOB — = qe- ..
5A, 3A v v v v v Liuchposasi unguiaLws Toka v Hanpskerms g L Pt -
FaGapuri: 255x145x335 MM 255x145x420 mm (8ns npvBopos ¢ uHaexcom D) T
Bec: 11,5« 18,5
. NnsTex
e s
I
&8 YOS UL IR 6L UL UV -t 1Y 152y 434y bUb o
U, B: 18 18 30 60 U.B: 18 36 60 )
I, A: 3 5 3 1 LA 20 10 6 . —
raGaputs: 128x145x285 mMm laBapur: 128x145%285 MM E
Bec: 4 5 5 5 Bec: 32 3.2 3,2 .o
[ AR 12 f-; ~re e Py
e 9 \_LKOMBWHWPOBAHHbIY MYABTUM Bpse t"\__TOKOBBIE KAELLM —
: ) s !
APPA 17 (mynbtMeTp kapaHa. Tuna): U/~U: no 600B, -
s P Ep Q: ) 110 30 MOm e Vameperve: ~U: Ao 600 B
MCTLITAHHUE THOAO0B U: Ao }(2)88 R
APPA 11 (Mopynb name tl‘]‘m“%}(l)m 6163586’(01105 ~I5 ﬂg 1000 A
b W Hus 1°): t° -50 - .
APPA 15&0@'&. e knewy): -1 10 300 A W: 80 40 MOM, npossoka
APPA 11C0 (MOQy"Nb M3MEPeHUs OCBELLEHHOCTH; ONLVMOH) . b JacTorel:  AO
APPA 11H (Monyrib uaMepeHna BRaXHOCTH; ONLMOH) PPA Yrepxarue namepeHun B
BoaMOXHb Pa3fUvHLIE BAPWaHTL! KOMMNeKTaymy — EEEEE AEPIKAHHE MUKOBBIX SHAHEHWH —_——
prat ) BT o0
sg:}a:‘l_ t MYABTUMETPSI Tl MYAbBTUMETPbI
Wamepenue: ~U:  mo 750 B 33887 Wamepenue: ~U: no 7508
U: ;010008 szt a1 BolR%E
~ /1 no 10 A . W: pno 40 MOmM, npo3BoHka
W: 1o 40 MOM, npo3BoHKa émiocTv: A0 200 mk®
EMKoCTU: Ao 40 MmO vacTorel:  go 30 My
vyactorsl: 4o 1 My YcnbiTaHue AvOR0B, norueckui NpoBHuK
Vicnbitakue Anonoe Jpepxarue usMepeHuit

aGapwrei: 86x185x32 mM; Bec: 370
A"P2 590 MYABTUMETPDI
LY

Vameperue: ~U:  no 750 B bt
PEME T o 10008 | B
~H/1: no 10 A e
W 10 40 MOM, npo3BoHKa P
EMKOCTH: a0 10 MO [
4acToThl: no 4 Ml'l.s
TeMnepartypbl: no 1300 °C .
MporpammupoBanke
Rg?z 2 Mutgggeﬁc € ONTUHECKOH Pa3enakoi ?P__
[abapurbi: 00x42 mm; Bec: 420 r T

rpepx(anue NUKOBLIX 3HAYEHNIA
abapuret: 84x175x31 mm; Bec: 3401

MNpurnalaem K CoOTpyaHUYECTBY PErMoHarbHbiX AWNepoB |
MocToRHHO B Hanuuuu Ha cknage 6onee 300 noauuwn

OcyLyecTansieM QOCTaBKY, PEMOHT, METPOMNOTMYECKYIO NOBEPKY
npuobpeTéHHOro y Hac 060pyaoBarus,
a Tarke nwboro Batwero obopynosanun

.

Appec: 117419 r. Mockea, yn. OpmkoHmkuase a. 8/9 |
Ten./dpakc: 952-17-14, 952-65-52, 958-57-76, 236-45-58

_Z= E-Mail: nst@mail.sitek-net URL: www.prist.com .

i,’l
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Mpoayky, eaywmx

¢ aKTWBHbLIE KOMNOHeHTh TNTE
LA NLACIES I F

3
-1
TLX - - UM
° NACCHBHBIE KOMNOHEHTb

beppuThl, TPAHCHOPMATOPLI, KEPAMNYECKHE DIALTPH,
TC TepMUCTOpSI, BADVCTOPbI, PA3PAAHITKYN, KOHAEHCATOPRL!
s TVS, AnoAbl, AKOAHbIE MOCTHI, CTABUANTPOHL)

PTC

pPOBbI

EY]

n

H

ju1e Hbl
3

npoussoguTencii:

[ISL 1)

e

® XUAKOKPUCTANRMYECKME HAVKATOPL DAT

[P

* ONTOANEKTPOHHBIE NP BOPL

® 3NEeKTPONNTHYECK € KOHOeHCATOPb

& ANEKTPOMArHWTHL € U TBepaoTensHue pene ECT

¢ NPOrpamMMaTophl, IMYRRTOpL, TECTEPbI

Meofd KU,

s MoacTpoeyHbie Pe3nUcCTopb!

e MoTeHUNOMETPb!

Koau4ecrasax
cuvm u 60

» naanoHoe 060pyAoBaHue, PASHOMOHTAXHbI

Hero 3apybexbs

WHCTPYMEHT, ra308bi€ MAANbHUKN
MYRBTUMETpbI, Ocuunaorpadsl

po4aiwmnii accopTUMEHT

s

BEHTHAATOPLI ANA OXNAXLEHNA annaparyphl J

KOMAOHEHTHI hrpmbl

wUuRN I noacTpoeuHsie pe3ncTopbt.

NOTEeHUHMOMETPhI, CAMOBQCCTaHAB/INBAIOLMECA npeaoxpaHnTeni

-

kabenb

* panoKoH

ORrRLD 1Dt

AKYCTHYECKNE KOMMUOHEHTHI
s Kopnyca ANa 3neKTPOHHOMR annaparypst

CTPYKTOPbI

NAOCKWHA, KOAKCHANbHBLIA, TeNe)OHHBIR, AKYCTUNECKWIA

MaccuBHBIE KOMNOHEHTLI rAPAHTUPOBAHHOI0 Ka4ecTsa NPOU3BOACTBA

Talisanb, [OHKOHr: pene, MOAWAPONMIEHOBLIE, TAHTANOBLIE

KOH[EHCATOPbI, WHAYKTUBHOCTH, PE3NCTOPLY,
YKA-KOMMNOHEHTH, Pasbenbl

BecnaaTHel’ KATANOr BhiCkiAAGTCA

no 3afAskam

npesapuaTkii

BeCb QCCO ¢ TUMEHT - -

MuHuaTIOpHbie NepeknoyaTenu
(takToBbie, DIP, KpYyroebie)

Liudppoeble AaTYMKK YINia NOBOPOTA

(encoder)

[y

a8

b MH‘D.YK UBHbIE KOMMOHEHTHI v L'

 CamoBoccTaHasnueaiowjmecs
npenoxpaHuTenu (multifuse)

YN pe3ucTopbl
M pe3ucTopHbie c6opku

(WnnATAH

.- Nerepbypr, . [ ]
KpoHeepkckuit npocn., 73
ven./dharc: (812) 232-83-06; 232-59-87
~-mall: platan® mel.wpilus.ne

TexHMHECK i1 UeHTp wdaxTop=
Ten.: (3832) 16-57-73
axc: (3832) 16-33-66

pma «Menranmup RAKCs
ren./hakc: (8432) 76-23-
hupmBe «Vup INETHOH »
ten.: (8462)35-23-18
ten./bare: (8462) 35-26-09

AN .

CE TOBA
B PO3HMLUY B MarasmuHax

”nA

.chip-dip.ru

Mockea, yn.Munspoackoro, 39
. ‘Nipocaext Mupa™

ven./bavc: (095) 281-99-17, 971-18-27

dare: (095) 971-31-45

Ten. Ana KoMMepyeckux konTaxros: (095) 281-33-68

E-mall: chipdip@aha.ru
Noura: 129110, Mockea, a/s 996

Mockea, yn./ieaHa panko, A.40, k.1, eYp.2

nn. Pabounit nocanox”, 15 MuH. 0T Benopycckoro Bok3ana
v M. “IMonoaex-aa” (Nepewilt BaroH U3 UeHTpa)

4 ocv. Ha aBT. 127, 757 A0 oct. *yn. NapTu3anckas”®

ven.: (095) 417-33-55

©.-Nevep6ypr, Kponeeprcxuii npoca., 73

ven.: (812) 232-83-08, 232-59-87

E-mail: platan@mail.wplus.net
pocnacns, yn.Hexumcona, 12

Ten.: (0852) 79-57-15

E-mall: chip-dip@yarteleport.ru

"

X



Myt nawunaem nyGauxayuro pomozpagpuii omexecmeennvix KatbKyAAMOPos U3 KoareKuuU Cepeea Dpoaosa
(Canxcm-Ilemepbype). Lleaurom c smoi korrexyuels, nocesuennoi
COBenICKUM KAALKYAAMOPAM, MONCHO NOHAKOMUMLCA HA caiime
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htip://www.geocities.com/SiliconValley/1061/calcoll. htm.
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B 1961 ropy Ha BbICTaBKe NPOMBILLINEHHbIX SOCTUXEHUIA B AN AEMOHCTPUPOBANCS
MEPBLIA B MUPE MONHOCTBIO ANEKTPOHHBIH kanbkynsaTop Anita MK 8 {AHrnus). Cnycta -
HEKOTOPOE BpEM NEPBbIE COBETCKUE 3MEKTPOHHEIE KaNbKyNATOp! “Bera” Hauan npo- -
13B0AMTL Kypekuii 330 cHeTHbIx MaluH (K3CM ). B aToit Mogeny ncnons308anoch -
okono 1500 ¢eppuT-TpaH3UCTOPHLIX 3NEMEHTOB Y CRieUManbHO pa3paboTaHHbe -
3NeKTPONOMUHECLIEHTHIE NHOVKATOPbI

MNepabiit 8 CCCP kapMaHHbiit kanbkynsiTop “AnekTpoHuka 63-04
nocTyaun B npopaxy e Hauane 1974 ropa. B Hem Bniepsuie Bbinm
UCro/b30BaHL! MuKponpoLeccopHast BUC u uHAvKaTop Ha Xuakux
KpUCTannax, Ha koTopom uvdpbl 30Bpaxannch BenbiMm 3Hakamu
Ha YepHoM $OHE. B kanbkynsTope NpuMeHsAMCH MHOMOCHOIHLE
pO3payHbie Nhark

B 1971 rogy 6bin paspafiotan
NepBelit KANbKYNATOP Ha WHTEr-
pasnbHbix MUKpocxemMax — “Mckpa
110". C arow mopenw Hasanach
Bonblias Cepus kanbkynsTopos
NPUMEHSIBLLUXCA B BbiTY, Ha Npo-
13BOACTBE U B HAYYHbIX UCCERO-
BaHuAx. Kanbkynatop ‘Mckpa
1122, co3panHbiii Ha Hase mo-
nenn "WUckpa 112°, nHtepecen
TEM, 4TO Q8 vHAWKAUWW
¥CNoNb30Banach 3NEKTPOHHO-
nyyesas Tpybka. Ero ueHa co-
craensna 4100 pybneit (camuint

- ~

N\ J

@+ newesbi aeTomobunb B 1€ Bpe-
r . meHa croun 3600 pybnen
-
. B konue 1975 roga 8 Coserckom Coio3e Buinn co3aaHs! \

n _.ug x cr nepeble VHXEHEPHbIE MUKpOKanbkynsTopk C3-15 n B3-18
7 8 9 B eavHe kpucTann pasmepamu 5 x 5,2 MM yaanock Buec-
o % eun amn b 45000 TPaH3NCTOPOB, PE3VCTOPOB U KOHAEHCATOPOR .
B B3-18 Bnepatie Hbina npumeneHa knasuwa npeduKCHoM

5 8 dyrkummn “F”. 31a mopens yxe “ymena” 8 Ba npvema B03- e
an  cos g 7 v 80AMTH B N0Byio CTenewb (B npeaenax BOCbMM Paspsaos),
1 ? 3 BLINMCASTH 0BPATHLIE BENVMUHBI M NI0TapUMEL, TPUTOHOME-
ac  nx amon n- Tpueckite dyrkumu. Croun rakoit kanbkynsTop 8 1978 rony

0 s 220 pyBnei
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C HacTynneHueM CMELIaHHLIX aHaNor0-unpoBLIX YCTPOMCTE CTHOBUTCA OHEBMAHLIM, NTO TpEGyeTca Gonblue
KaHaN0B, NAMATA 11 BO3MONHOCTE NO 3anyCKy, YeM Koraa-nibo paHee ANA OTHETAMBOrO HABMIOAEHUA BALLUX CHTHAN0B.
Tenepb BbI MOXETE BUETH MX, KaK HUKOTAA panee, Wa ocuvnnorpathax cepwn 54600 ot Agilent Technologies.

Ha raweit Moperm Agilert 546220 Bbl MOXETE MCCMEN0BaTL B3aMMOLENMCTBIME 2HANO0T0BLIX ¥ LADPOBLIX CUTHANOB
OfHOBPEMEHHO, Gnarofiaps 2 ocumnnorpaduseckm u 16 norvseckum kawanam. Boe mofenw cemedcrsa 54600
MPEANAraloT HOBYY TBXHOMOMMIO NaMstiu Gonblioro ofvema MegaZoom® ¢ 2M6/kaHan, Tak uTo Bbl MOXETE NErko
UCCNEQO0BaTh BALLK MAKDOKOKTPONNEPHBIE YCTPOMCTBA B MeNbNaMLvX fAeTandx. Ha camoM fiene, CONETaHue namamu
GonbLLIOro C6LEM2 W HALLBA 3aNATERTOBARHOM CUCTEMb! OTOGPAXEHUA BLICOKOM YETKOCTY PaCKPLIBAET TaKWE TOHKOCTH
CUrHana, KOTopbie Apyrie OCUMNNOTPatPbl HE CMOTYT BaM NOK3aTb.

Y70 KaCAETCA TEXHUNECKUY. BOMPOCOB, NOTOBOPWTE € HALUMM MHMXEHEPOM, RO3BOHKE B HaLLl OOUC. W KOHENHD, Mbi
NOMMEM, ECAN Bbl KE NPUMETE Ha BEpY HaLLM CNOBA, KOMAA Mbl CKAXEM, Kak 3Ty OCuMANOrpathbl NOMOryT yBufeTs BCE
HID2HCH BALLErO YCTPOHCTBA BO3MOXHO, Bbl 3aXOTWTE YBWAETH 3ToT npubop B fevictanm! Her npoGnem. MopaGotade
C HALWMM [AEMOHCTPAUWOHHBIM NpUEOpOM B O(KCE KOMNAHMW, UnK MOCETUTE HaLly CTPaHW4Ky B CETH Inlernet Ana
NONySEHWs <OH-faiH» AEMOHCTPAUMY. .

Tax unu vHaue, Mbl fiyMaem, Bbl NOMYNUTE YAOBONLCTBUE.

MockoBeckoe npepcrasutenscTso Agilent Technologies: Nl ) Agilent Technologies

(095) 797 3965
tmo_russia@agilent.com

e

. Innovating the HP Way



