ISSN-O033-765X

AYONOBUOEOCBA3b*3JIEKTPOHUKA* KOMIMbIOTEPDI

CBAY | Ypoxu doxmopa WEBa

CPEACTBA # COOCDBAI

XYPHAN

S T « Mukponpoueccopbl /15t NEPCOHANIbHBIX KOMINBIOTEPOB

+ [oni0BHbIE Te1e(DOHBI POCTPAHCTBEHHONO 3BYYAHUS
+ by10K nuTauus 3apy0exxHbiX TE1eBU30POB

« [1pocroii usmepuresb yrna 3CK
» SEGA — yto BHYTpH ?

S '5:" B
s >

W3OAETCA C 1924TOA




B HOMEPE

PAIINOKYPBEP 4
BUOEOTEXHUKA 6

CITYTHUKOBOE TEJIEBUOEHUE 14
3BYKOTEXHUKA 16

PAONOINPUEM 24

. Hevyae. AKTVIBHAA AHTEHHA MB-/IMB ¥

B. ['yces. YJIYHUIEHWE CTPOHROW N KALPOBOW
CNHXPOHU3ALWN B TEJIEBN3OPAX

lO. INMeTponasnosckuin. BUAEOTEXHUKA GOPMATA VIDEO-8.
SONY- PASPABOTHUK POPMATA. CUTHAJIOIT PAMMA, PEMOHT
B. Kucenesuy. bJIOK [TUTAHNA 3APYBEXHbBIX TEJIEBU30OPOB

M. Heyaes. NMPUBOP 19 HACTPOUKW AINTAPATYPLl HTB

P. KyHaduH. [ OJIOBHLIE TEJIE®@OHbLI TPOCTPAHCTBEHHOI O
3BYHAHUHA

B. KocTtuH. JIAMITBI TN TPAH3UCTOPBI? JIAMI1bI |

B. CaykoBckuin. GEPPUTOBBIE MAI HUTHBIE ' OJIOBKW O J14
3BYKO3AINCU N OCOBEHHOCTU X NPUMEREHNHA

B. [ ycbkoB. YKB INPUEMHUK
[1. MuxamnnoB. DX-BECTH

MUKPOTPOLIECCOPHASI TEXHUKA 27 YPOKW JOKTOPA BEBA

N3MEPEHUSA 36
"PAANO"-HAYUHAOLLIUM 38

KB )XYPHAJ147
IJIEKTPOHUKA B bbITY 48

JAOMALLHUN TEJIEQPOH 54

IJIEKTPOHUKA 3A PYJIEM 56
NCTOYHUKU ITUTAHUS 57

CIIPABOYHbIN JINCTOK 61

CBA3b: CPEACTBA U CITOCObBbI 65

C. Piomuk. OCOBEHHOCTW CXEMO TEXHUKW
16-bUTHBIX BULAEOINTPUCTABOK

A.DpyHze. NPOLECCOPBHI AJ14 NEPCOHAJIBHBIX
KOMIBIOTEPOB

B. Bacunbes. NBMEPUTEJIb EMKOCT KOHAEHCATOPOB

B MOMOLLb PAOUOKPYXKY -
PETPO: MNPOCTLIE YCUJTNTEJIM 3BYKOBOW HYACTOTHI
H. TypunHckuin, BJIOK NMTAHWNA — OJ1H JTFOBOW
KOHCTPYKLINA 5
C. Piomuk. ABTOMATUHECKWNI TUP
N3"DENDY"-[TMCTOJIETA
9. [opamneHko. TBOPHECTBO PACITIPABJIAET KPBIJIBH
[NMOJIE3HbIE COBETHI

NMyTb B 3PUP
Y34 C TEJIEI PAOHBIM ©UJTIBTPOM

M. PeabkuH. NPOrPAMMUWPYEMbBIV YITPABIAOLLNIA
ABTOMAT 9

C. buptokos. CUMNCTOPHbBIV TEPMOCTABUJTIM3ATOP

[1. NMonaHckun. YHUBEPCAJIbHBIN TTPOBHUK SJ1EKTPKA

. KoplyH. NMPOIrPAMMA "3JIEKTPOHHLIW CEKPETAPL™
1O, Tpokontes. MHONKATOPBI K CITAPEHHOMY TEJIEDOHY

. Kapaces. CAMbIV MPOCTON U3MEPUTESb YT JIA 3CK

. HeyaeB. CTABUNJTIUSATOP HAIPAXERHNA B CETEBOM

ALAITEPE

3. Xypasnes. "LUINDOPOBOE" 3APAIHOE YCTPOMCTBO

3. KuceneB. TPAH3UNCTOPBlI CEPUU KT6113
3. Kucenes. OJHOINEPEXOLAHBIE TPAH3UCTOPD

CEPUN KT133

J1. lTlomakuH. BblCOKOBOJIbTHBIE [NOJIEBbIE TPARSUCTOPDI
CEPUWN KI1802

N YXOOAT "TIPOTOHBI" B HEBO...

[MTOBEAUNTEJTIN KOHKYPCA — CITYTHUKI "SKCIPECC-K™,
"AMAJT-200" K "AMAJ1-300" A
J1. KayHenbcoH. PE3YJIBTATEl CPABHUTEJIBHBIX ACTIBITAHINIA
CUCTEM UNPPOBOI O 3BYKOBOI O PAIANOBELLAHINA

B. HermmaH. HTO TAKOE PETPAHCJIALINA KAAPOB?
CINOCObbl OPI AHUSALIMW PAINOCBA3N

HO. Kytenos, J1. MakcakoB. PAJNOITPUEMHbBIT MOAYJ1b
OUNPMbl ICOM OJ1H NEPCOHAJIBHOI O KOMIBKOTEPA

. MakapoB. "BYIEM XUTE!...". - CKASAJIN BUSHECMEHDGI
NI KWJTTEPAM T1PULLIEJT KOHELL

10. BuHorpapgo. CU-BU AHTEHHA HA OKHE

HA KHUXXHOW MOJIKE (c. 25). HALLA KOHCYNBTALAA (c. 60).

Ha Haweh o6noxxe. Ctatbio 0 BUpYCax, aHTUBAPYCaX U asTope NonynapHeiillen aHTUBMPYCHON NPOrpaMmbl YyntTante Ha ¢, 27,

OOCKA OBbABIEHUN (c. 1. 3. 23. 51. 55,61, 64, 65, 76, 77, 81 - 96).

10
12

14
16
18
20

24
26

21
29
33
36

38
38

40
42
45
45

46
46

48
50
52

54
00

o6

o5/

o8
61

61

63
66
6/
68
70
12

74

78
80




- = .- loc.aupensun NeNe 12.063 1 12.0301
Pt A L C ¥
94] ///4( {:J- moyHocmosv JAA npod;eccuoua/loel

bBoaee 350 naumenosanuii KOHTPOABHO-HIMEPHTEABHOH ANNAPATYPHI M CHEAH NHAX:
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Haearvsviit npubop ara monraxa, naraaxs H e Cuuresnposaunmii rerepoaun ¢ PAINMY
ofcayxnBannas uoﬁm%uux TeAeKOMMY- o Yypcrapreansocrs npwema or -10 a0 50 ab_g
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eﬁfﬁﬁ? F{‘{}‘_Eﬁ:”sz"’;s R ® Pexcum gacroromepa or 9 MIy a0 2060 MI'y
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100 MI'u eciprarorpag
Pintek PS-100

AByxkanaapubiit MHOro®yHKIHOHAABHBIH OCUHAAOFPA( [(IPEBOCXOAHT MHOFHE OTeHCCTBEHHDIE
anarory. [lpumenennc npu cGopke xomnaextywounx dpupmpt NEC (Hnousnn) n saekrponno-
ayuesont Tpy6kn PANASONIC nospornre aeburnea Buicoxoli nagexnocti sTix npubopos,
a HOBCHUIAA TeXHOAOTHSI MPON3BO/ACTBA C/IEAAAA BTH OCUMAAOrpPadbi AciueBAe oTeuecTBenHbIX!!]
OcnoBnoe pocronncrso artoii mogean - naanume 50-Ti kparnoil pacTamkH pasBepTKH,
KoTopasn MOSBOASeT R06HTbcA KoahpHiHenTa passeprkn 4 nc/npea.

e [Torpemmocrys 3%

e Koahdpnyment oTkAoHenys
al @ Koatptpuuueu'r Pa3BePTKH 0,2 uc-0, c/;w..\
B *“[lraBunie nepexrouatean”

Apyxiranaapunie undposnme ocunarorpadnt lektronix TDS 220 o THS 730A
Hacmoma auckpemusayuu I I'Tu - no gocmynuoit yenel

| o Peryanpyeman safiepxxka passepTKR
>mB -5 B/nea ¢ Bxoanoi ivmepanc 1 MOwm/ 25
® Makcumarbnasn AMNAHTY /la 400 B

CnepgnarHcTam B 06AacTH H3MEpMTCABHOH TEXHHKH XOPOIIO HSBECTHLI OCHHAAOTPAdbl C
BbICOKOHAJCKHAN, COBPEMCHNAR TEXHMKA, BCCT/la OfIEPEKAIOWAA HA MIAT NPOAYKUHIO
KOHKYPeuToB. BbicoKkite TEXHHHMCCKHE XapaKTEPHCTHKH, KOTOPDLIE YAAAOCH [OAYMHTbD B CTOADb
MaAbix mo rabapuram npuGopax - npocro nopamxawt! Ilpn srom yeunt ocrawTca BnoAue
aoctynnbimu. [JoaTomy Bcem, kro xouer npnobpecti coBpemennniil ocyuarorpad, yaobunii u
HajeAIHbIH, MOMRO pekomenaoBatb - smbupaiite | ektronix!

Aabopamopuuiit ocyunrnopagp DS 220
¢ noaocou nponycranus 100 MI'y
Koag.otkronenna (10 mB - 5 B)/aea;
Koag.passepten (5 uc - 3 ¢)/aea;

200 MT'y nepenocroit ocgurnopadp ¢
A8MOHOMHUIM U cemesviM numanuem | HS 7304
Koad.otkroncuus (5 mB - 50 B)/aea;
Koa.passepren (2 nc - 30 c) /aea;
Csasp ¢ 9BM B cranaaprax uurep- Peum 3/, paspaanoro pudpoBoro mMyAbtHMerpa;
¢reitcon Centronics, GPIB u RS.232. RS-232, passuroe [10 axa Windows.

Ocunarorpagp-soavmierp «OsziFOXo»
Hosoe cpeacmeo onepamusnoii quarnocmuxul

UJHJJOBHC PyHKHOHAABHDIE BOBMOKKOCTH H cBepxmarbie rabapurbt “OsziFOX" peaaror ero
O0COUCHHO }’ROGHDIM JAH PeMOHTa B CTaullﬂllapllhlx YCAOBHN, BKCILIPECC?aIIM‘wa H
anarnoctTuky. Pance ¢ noMOIUbIO 1YIla TaKOro pasmMepa MOKHO G6bIA0 MOAYUHTD TOABKO
1 Ponoe 3naueHne, a TEMEPb MOXKHO YBHACTb (POPMY CHIHAAA, MSMEPHTD AMILAHTYAHbIE K

BpCMEHHbIEe flapaMerpbl H nepesaTb HX B KOMIbIOTEP AAR aAarbHelimen obpaGorTku.

® [loaoca nponyckannsn > MI'u
® Yacrora auckpernsaumun 20 My

e (KKH 16%32 rouck

e Bxoanoe nanpaxenne - 1 - 10 - 100 B

® HHXPOHUH3AIHA - aBTOMATHWECCKAA, BHCIHNAS, BHYTPCHHAR

e RS-232, IO ars Windows - oGecncunpaer otobpanteniie opmbr cHriiara, KypcopHbie
H3Mepenst, UHPPOBYI0 HUAHKALMIO H3MEPEHNbIX SHAYeNHl, GHKcapnio min/max # TeKyux
SHAYEHHH, HMECT PA3BHTYIO CHCTEMY MOACKASOK.

AaGoparopuniil HCTOMHUK ,
nocroaunoro nanpnaennst u roka PROTEK 3005

HHAHKAYHH YCTAHOBACHHOTO HAMPSMEHHN H TOKA OTAHYAeT MAABIE MYAbCAYHH BBIXOAHOTO
HADPAMEHHA, YTO AAH MMIYABCHOIO HCTOMHHKA MOHCTHHe AOCTHIXEHNHE, NOBBOAHBIIee OPH
“guctom” BbIXOge H Goablumod MoruMOCTH caerars HcrouHHK MaaoraGapurhHnim. [lrabnas
peryAHposka BoixoaHoro uwanpaxenna or 0 o 30 B w roxa crabuamsaguu or O 30 3 A
MOAOHAYT HA BCE CAyHYaH YKHSHH,

AJocmasxa. Pemonm. [Ipoxam. I'apanmus om 1 z204a.

'ﬁ (095) 344 8476, 344 6707. E-mail: eliks@dol.ru.
115211, Mocxksa, Kamupckoe mocce, aom 37, kopn. 5
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PAODHOKYPBEP

TAM, 3A “XAN-3HADM"?

CywecTsyer TBepaoe
ybexaeHue, 410 HenoBexk Cnbl-
WAT 3BYKU C 4aCTOTOW HEe Bbi-
we 20 klM'u. OHo OCHOBAHO Ha
UCCNRAOBAHUAX CTPOEHUS W
PYHKUMOHKUPOBAHUA YXa 4eno-
BeKa, KOTOpbie NnokKalanu, 4ro
3sykoBbie konebanua ¢ 6onee
BbICOKWMW 4acToTamun He ne-
penaknTca yepes meMbpady u
CHCTEMY CNYXOBhiIX KOCTOYEK K
peuenTopHeIM knetkam. OCHo-
Bb)BAACH Ha 3TOM ¢aKkrve, Co-
anareny BbICOKOKaA“eCTBEH-
HbiX CUCTEM XPaHEHWA U nepe-
Dasn 3ByKOBOU wHOPMAUMU
BbIOMPAIOT BEPXHIO rpaHuLy
NONOCHI 3anuUCbiBaeMoro wu
80CNPOU3BOAUMOro curHana
20 xl'u. Takon noaxon, 8 4acT-
HOCTW, NO3BONAEGT NPW 3anucy
3ByKOBOW wuHpOpMaUUnU Ha
KOMNaKT-ANCK OrpaHninTbea
4aCcTOTOW BbIGOPKU 44,1 Klu v
16-6UTHBIM  KOAWPOBaAHUEM
curHana,

Mexay TemM HepaBHUE UC-
cnenoBaHuUA NoKasanu, 4To
yenosex cnocoben socnpu-
HUMaTbh 3ByKOBbIE KONebaHuA
C 4acTotamy eoiwe 20k y, or-
Me4yaa Kak Oonee npuATHOE
3gy4aHue <¢oHorpamm, Co-
AepXauwux Takme cocTasngio-
wue cursana. 1o oueHkam
cneunannucros, 4Yenoseyec-
KA OPraHu3m “CnblluuT” 3BY-
KOBbie KoneHaHUa ¢ HacToTON
A0 90 klu. MexaHn3am BOC-
NPUATNA 4YenoBeKOM 3ByKa
CTONb BbLICOKUX YACTOT NOKa
He faced. Cyuwecrayer npea-
NONOXEHUe, 4TO0 NPONCXOAUT
3TO Yepes3 NOBEepPXHOCTb Tena
(KOXY 1 KOCTH).

ockonbky eCcTb AK10an, KO-
TOPbLIE YYBCTBYIOT OTCYTCTBUE
8 doHOrpamMmax 4acrtoT Bhlwe
20 xl'u, BO3HKUKAET BONPOC O
pacwupeHdnu cnexrpa 3anu-
CbiBaeMbiX U BOCMPOU3IBOAU-
MbIX 3BYKOBbIX 4aCTOT B BbICO-
KOKaveCTBEHHbIX YCTPOUCTBaX,
B pamMxKax ycraHosuslerocs
¢dopmMara aanuicy Ha OCHOBHOW
B Hawe BpeMA HOCUTENb Bbl-
COKOKA4YeCTBeHHOro 3Byka —
KOMNaKkT AMcKk — caenarte 310
“8 no6" Henwvan. Gupma PIO-
NEER Hawna o6xoaHoe pewe-
HMe 3ToON nNpobnembl U npen-
noxuna cnocob 3anucy Ha
CTaHAAPTHBIW KOMNAKT-AUCK
dOoHOrpaMm C BEpPXHEN rpaHu-
yeu noaocskl Yactot 8o SO0 klu.
CyTb peluerua — B npegeapm-
TenoHou obpabortxke curHana
nepen 3anucbio WU AONONHWU-
TenbHo ero obpabortke npwu
BOCNpPON3seaeHUN.

Ucxoanas doHOrpamma
3anycbiBaeTcA Ha UuudpoBOM
MarsuTodoHe C 4acToTon Bbi-
6opku curHana 96 ki v ¢ 20-
BUTHLIM KOQUPOBaHuem. 3710
Kax pa3 n obecnevnsaeT Bepx-
HIOIO FpaHiLy 3anucbiBaemMoro
curtana npumepso 50 xlMu.
Ecnu Takyio GoHorpammy be3s

npensaputrensHo obpaboTkn
3aNUCLIBATL HA KOMNAKT-AKCK,
70 “nmuwHKne” yeToipe 6ura by-
AYT OTCEYEHb!, 8 NONOca 3ann-
CAHHOrO CUrHana OrpPaHuynuT-
ca ceepxy 3HadveHuneM 20 k.
B cucreme “Hi-Bit Legato Link
S”, paspaboraHHon dupmMon
PIONEER, 13 20-6utHOro cur-
Hana BLIRGNRKTCS “NUIHUe”
YeTbipe NHOOPMALMOHHBLIX OU-
Ta K onpeaeneHHbLIM o0pa3om
CMELUNBAIOTCH C OCTaNbHbIMU
16 6uramu. Peaynbrupyrouiun
16-0UTHBIA  “KOMNO3UTHLIR"
CUrHan crasaapTHoM obpa-
30M 3anuvcbiBAGTCA Ha KOM-
NaKT-AnCK.
lMpy  sBocCnpou3lBeneHNn
npoucxoaut obpartHoe npeob-
pasoBaHne, ¥ UCXOAHLIK CUr-
Han ¢ nonocon 50 kf 1 BoccTa-
Hasnueaercs. [omMumMmo Bbiur-
pbilla B Nosioce BOCNPOM3BO-
AVMbBIX 4aCTOT, yBenu4uBaoT-
cA “OUTHOCTL" UHDOPMAUnU K
AMHaMKUYECKnin AnanasoH BoC-
npoussoaumMbix vactort. [lo-
CKONbLKY Kaxabin 6ur obecne-
yusaer 6 nb anHaMuyeckKoro
Anana3soHa, ro npu 16-6utHoM
KOoAuposaHuu oH 6yper 96 ab,
a npu 20-6utHom — 120 nb.
“Pioneer’s DVD Guidebook”

NIRIIEHIHPOBAHNE
HMIOPTA TENEBR3OPOB

C 1 mas 1998 r. 8 Poccuu
nnaHupyevcs BBECTN NULIEH-
3uposaHue Ha uMNOopT Tene-
BU30POB LUBETHOIo naobpaxe-
HUA. IJTa Mepa, Mo MHEeHUIo
penaprameHTa perynuposa-
HUA BHEWHEIKOHOMWUYECKOU
nearenbHoctyn MB3C PO, no-
MOXET YCTpaHuTb nocneacr-
BUA OECKOHTPONBLHOIO Hene-
ranbHOrO 8803a 8 CYpaHy He-
Ka4eCTBEHHbIX M3aenMn u 3a-
WUTUT UHTEpPecCbl horpebure-
nen. JlnuensuposaHue noapa-
3yMeBsaeT He TONbKO napaMer-
PUYECKNIA KOHTPONb KaXAaown
napTuy NoCTaBNaeMbiXx TOBa-
pos (ceprudmnkauuna), HO ¥ Co-
3naHue cetn GuPMeHHoro ob-
CAyXnBaHuna rnoxynareneu, Ha-
YMHaA OT MOMEHTa Npoaaxwv
TOrO UNKU VIHOIrO M3nenus v B
TeyeHue BCero OrOBOPEeHHOro
B AOKYMEHTauuu Cpoka ero
Cnyxob!,

Kak ormevaer Aaenapra-
ment MBIC, Poccuss B8 no-
cnenHee spemMs Npesparunach
YyTb /it HE B CBaNKY, KyAa 8 06-
X04 HOPM uUMBKUNU3OBAHHOW
TOProsny Hepeako CBO3AT
HU3KOCOPTHYIO annaparypy, He
peannui3oBaHHYI0O B Apyrux
crpadax Esponsl. He Hano Aay-
MaTb, H4TO fAULEH3NPOBaHWe
CTAHeT OvYepenHon OrpaHuun-
TensHo MEePOoU B yroay oreye-
CTAEHHOMY NPON3BOAUTENID,
KOHEYHO, pocCUriCKUe 3aBObI
(16, 4TO ewe 4YT1o-To0 NPOU3BO-
AAT), TOXE HEMHOTO BLIUIPAIOT
— ARONONHUTENbHbIE 3JaTparhl
Ha NWUEH3NPOBAHWE NOBAEKYT

PAOUO Ne4, 1998



3a cO00M NoBLILLEHWE UeHb! Ha
Aelesbie UMNOPTHLIE Moae-
nm, N1 8epoATHO, HACTONLKO,
4YTO UX CTaHYT MEHbile MOoKy-
nate, 4 B 3TO BPEMA U NOAO-
cCNewT Hepoporue mMopenn
OTEYRCTBEHHOr0 NPOU3BOACT-
Ba. flnueHann Oyayr sbiga-
BatCa 6e3 orpaHuyennit, ec-
nM $upMa vnu nocraBLLUK
GUPMbl BLINOAHUT BCE Npeab-
ABNSIEMbIE YCNIOBUA,

Bsegenne anueHsnposa-
HWUA npeaycMmaTpueaer ewe
OANH NONOXWUTEeNbHbLIK MO-
MeHT. CTaHeT BO3MOXHbIM
NPOBECTU AeTanbHbi¥A yyert
NOCTABOK, peanu3aumio nage-
nMnu (MOHUTOPUHI), OLEHUTHL
IKOHOMUYECKYID BbIFOAY CO-
TPyaHW4YecrTsa ¢ TemMun Unu
NHbIMW CTPaHaAMW Ha HuBe Obi-
TOBOW 3N1EeKTPOHUKU, [lo cra-
TUCTUKE CNpoca Tenesn3opos
Ha pPbiHKe BhocneacTsuu
MOXHO bBygetr paspaborartb
pexoMeHaaunu, KoTopsle cta-
HYT BECbMAa BaXHbiMW Npw
pa3paborke pocCcuicKUx NPo-
rpamMm pasBuUTUS AEKTPOH-
HOU NPOMBLILLNEHHOCTM.,

TRACKBALL
BMECTD “MBbILIN"

YcTpoucTtea ynpasfeHus
KYPCOPOM C NOMOWLIO Wapo-
BOW ronosku (trackball) nase-
CTHO AaBHO, HO NONYNAPHOC-
Tbi0 0cOO0It OHU He NONL30Ba-
n1ce. “BTopyio Xn3Hb" noaob-

Hble ycTpowcTea obpenu € no-
ABMIEHVUEM NOPTATUBHLIX KOM-
nelorepos (HoyTbyku). B Heko-
TOPbLIX U3 HMX OHW BCTpavea-
OTCA HenOCPeACTBEHHO B
KOMNBIOTER NO COceacTBy C
khasuatypown. OnHako B no-
CNneaHee Bpems sBHOBb BO3PO-
Annca nHrepec K trackball ans
HACTONLHLIX KOMNbLIOTEPOS.,
npuyem yanobcereso paborbl C
HUMU nNpusnekaeT sce 6onb-
Lee YUcno nonb3oBarenewn.
Trackball dupmui
Kensington (monenb Orbit).

NOCTHIAR A3bIK XECTOR

AWUVOHHBIX CTaTUYHbLIX y4eb-
HWUKOB, KOTOpbIe HEe CNOCOGHbI
HarnsAHO nokasaTtb nocneaqo-
BaTENbLHOCTbL ABMXEHUA PYK.

AmMepukaHCKaa nporpamma
The American Sign Language
Dictionary paccuurada Ha oby-
yeHue 2400 Hanbonee ynortpe-
OuTenbHLIX CNOB Ha A3bIKE Xe-
CTOB, Kaxnoe w3 3Tux Cnos
NPEOUNNIOCTPWVPOBAHO BWAEOD-
dparmeHramu. [llporpamma
TaKXke 3HaxomMut ¢ bonee CRox-
HbiMY aBCTPaXTHLIMWU NOHATHUA-
MW, TaKiUMKW KaK pUutopudeckue
BONPOCHI U Npasuna rpamMmaTv-
Kl B 3TOM OCOBOM fa3bike,

Mpy noaKNIOHEHUU K CeTH
WHTepHeT MOXHO OOHOBNATL
6a3y faHHbIX NPOrpamMmbl, NO-
NONHARN €€ HOBLIMU 3HAKAMM.

«KoMnbioTep U Mbi»

HHTEPHET W WHTEPAKTNBHOE
TENEBMREHNE

UMeeT nn uHTepakTueHoe
TenesuaeHue (CM. XypHarsn
“Paguo”, 1997, Ne 8, ¢. 6, 7 —
npuM. peg.) KoMmmepyeckue
nepcnexTuebl? HekoTopuie
CNeunanncTel CYUTAOT, HTO
HeT. [1pu 3TOM OHK CCLINAIDTCH
Ha BbLICOKYIO CTOUMOCTL 060-
pyaoBaHmMa wn  OTCyTCTBUE
CTaHaapToB (B pely/ibrare ye-
ro cucrembl, paspaboTaHHbie
Pa3nNNYHbIMKU  KOMNAaHUuamuy,
HeCOBMEeCTUMbLI Mexay Cco-
6oi1). Alpyrue akcneprsl BLICO-

KO OueHuBawT byaywiee WH-
TEPaKTUBHOIrO TesnesnaeHus,
nogyepkuean, 4ro HoBaa Tex-
HONOrMA cO BpemeHeM Oyaer
heweseTtb u ynyywarecs. [1po-
gefeHHble MapKeTUHrosbie ne-
cnepoBaHnUA NOKa3biBawT, 4To
PHIHOK WHTEPaKTUBHOIrQ tene-
BupeHuna CLIA n Esponwl cra-
HEeT 3KOHOMWYECKN BbIrOAHLIM
yxe Kk 2002 r., a asnarcknu —
CO3peerT YyTb No3xXe.

B CLUA x 2005 r. pocryn 8
kabenbHOM CeTYU K UKRTepaKTUB-
HOMY pPexXuMy 3axX0TRT UMETb
xurenu okono 26,4 mnH A0MOB.

Cywecresyer 1 Takaa To4Ka
3peHun, 4To ODIECTBEHHLIA UH-
Tepec K WHTePaKTUBHOMY Tene-
BMOBHWUIO YCUAUACS B CBA3W C
BCe BO3pacraiowen nonynapHo-
CTuio cetu UHTepHer. flo3Hako-
MUBLLUCE C WHTEPAKTUBHLIM
cepsucoM cuctemol UHTepHer,
NIOAU 3axXOTAT NOsiyyaTb YCAYrW
Takoro Tuna Yepes 3xpaH cesoero
Tenesnsopa.

“ANNO"

HOBIE IIWDPOBBIE
MOTOANNAPATHI

®ypMbl Panasonic v Yashica
o0bABUNN O BLINYCKE HECKOMb-
KMx HOBbIX UMMPOBLIX HOTOAN-
naparos, NCNONLIVIOLLIMX
2-MbanT kapTtel namsitn Compact
Flash (CF) kopnopaumu SanDisk
eMKoCTLIO 2 Mbamnra.

Panasonic npeacrasuna

MunaCIepcIon el

«Poecnev)ine.

ABOHEMEHT

PAANO

314|/5|6]7

Ase NoYTU NAGHTUYHLIe Moae-
nn kamepsl CoolShort —
KXL-600A (399 nponn.) w
KXL-601A (589 pnonn.). OGe
oHu BecCAT o 210 r (smecre €
yernipbMa AAA ranbeBaHuyec-
KUMU ANEMEHTaMU) ¥ UMeIoT
Manbie paaMepbl — MOXHO HO-
CUTb WX B KapMaHe COPOYKU.
Annapartbl NO3BONAKT POTO-
rpadmnpoBaTsh C BLIAEPXKKON OT
1/15 po 1/4000 cekyranl, KXL-
601A otnuvaercs ot KXL-600A
Hanuyunem 4,5-CaHTuMerpo-
BOr0 XUAKOKPUCTaANAU4eCcKo-
ro gucnnes.

lndposan  ¢Porokamepa
KC600 (599 nonn.) dupmu
Yashica vaxke oCHalieHa Xua-
KOKPUCTIVIUHECKM AMCnieem
1 ONTUYECKUM BUAOUCKATETIEM.

N3C maTpyubl 3TUX Kamep
uMeloT paapewerHne 640x480
nukcenos. CF-xapTel obnapa-
10T uHTepdencom ATA, 1 ux
MOXHO MOAKNIYUTb K Nepco-
HaNnbHOMY KOMMbIOTEPY 4epel
BXOAALLMIA B COCTaB KOMNIEKTa
nocrasku PC-apanrep crau-
papta Type-ll.

Kopnopauua SanDisk 2aa-
Knioyuna ¢ obenMmu KoMnaHua-
MU cornaweHue Ha nocvaBky
CF-xapT emkocteid 2 # 4
Mobair, Kovopbie 6yayT npoaa-
BaTLCA NOLA TOProsbiM MapKa-
MW Panasonic 1 Kyosera (po-
ANTeNbCKana KoMnaHua GrpMbl
Yashica) COOTBEeTCTBEHHO.

«KOMNbIOTEP U Mbiw

WYPHaN

Konuuweciso
XOMNNERTIOS

70772
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dupma Multicon Publishing
BbINYCKaAeT KOMMaKT-AUCKU
ana obyveHus A3biKy rMyxoHe-
MbiX. B nporpamme ncnonb3o-
8aHbl BUABOKAWNLI U 3NEMEH-
Tbl aHUMaUnKU B COMETaHWUW C
TEKCTOM. 3ITO BLIFOAHO OTNU-
4yaseT AaHHoe nocobue oT Tpa-

— pYS. L £ONMMECYBo
KOMNNQK-
nope-
pYG. ) - *on. 'o.
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AKTUBHASAA AHTEHHA MB—OMB

N. HEYAEB, r. Kypck

AKTuUBHbIC aHTEHHDb! ([COoYeTane cOBCTBEHHO aHTEeHHb! 1 YCUNUTE-
na) yxe bbinn onucans: Ha CTpaHuyax XypHana. OgHako TpygHOCTH
npunema TeneBn3noHHbIX nporpamMm B gunana3onax MB n IMB 3acras-
NINOT BOIBPALYATHCH K 3TOH Teme. B nomeLyaemons agecsy crarse pac-
CMOTPEH NHTEPECHbLI, NO HAWEeMy MHEeHNIO, BaApHNaHT KOHCTPYKL N
AHTEHHb! U KOMbuHnposaHHoro ycunurens MB—IMB.

Npobnema BLICOKOKAYECTBEHHOro
npuemMa Tenesn3anoHHLIX NPorpaMm sceraa
BofiHOBana rene3puteneu. N cerogHs oHa
He TONbLKO He NOTepAnNa CBOEW akTyanbHoC-
TH, @ cTana ewe Gonee BaXHOM 1 CNOXHOWM,
Bo-nepsbix, BO3POCNO YNCNO TENe8U3NOH-
HbIX NPOrpamMm, npexage scero Kommepye-
CKuX, Nepenayn KoTopbulix 4acTo BeayT ye-
pe3 nepeaaTinky HebOoNLILOK MOLWHOCTH.
Bo-BTOpPLIX, BellaTeNnbHbie KOMNavumM Ha-
Yanu akTMsHO OcsauBaTth aAvanaloxl [AMB.
W B-TpeTbux, yeenuinnocb YUCNO annapa-
TOB — noTtpedurenen TeneBU3InNOHHOrO
curHana (Kak npasuno, B CeMbe UMEIOTCH
nsa renesnsopa n 6onblie, a To U BUACO-
MarinuTodoH). Mo3ToMy BO3RMKEET HEOD-
XOAUMOCTb YCTaHOBKM aHTEeHHbI IMB, cym-
MupoBaHmna curHanos MB n AMB ana ne-
peaayn NoTpedutenaM No ogHOMY Kabenio
W AeNeHVR TeNeBU3NOHHOIro CurHana Mex-
Ay Bcemun norpebutenamu. NochegHsan
onepauuna He obxoauntca 6e3 notepb, U ec-
N YPOBEHbL CUrHana HeBsenuk, To 370 Npu-
BOAWMT K yxyaweHwuio npuema. Hepenkwu
cnyvauv, korga aHTeHHa, UCNPaBHO CNYXUB-
lWas He OAvH rog, yxe He obecneuusaer

TPebyeMoro kayecrea, YcraHoBka xe Anf
Kaxnoro norpeburens caoew aHTE€HHbl —
[eno A0BONLHO XNOTIOTHOE.

BbixoaoM 13 yKa3aHHOW CUTyaumm Mo-
xeT ObiThb yCTaHosKka 0AHON KOMOUHMPO-
BAHHOW aKTUBHOW aHTeHHbl MB—MB. B
ofbulemM cny4yae OHa COCTOUT U3 ABYx COb-
CTBEHHO aHTeHH MB v iMB u ycunutens-
HOIro MOAYS, KOTOPbLIW YyCUNnBaeT curHa-
Nbl OT K&XA0N U3 KX, CYMMUpYeET u nepe-
paet norpedburenam no onHomy Kabenio
CHUXEeHUA. Moayne pacnonaramoT Heno-
cpeacTaeHo BBANM3U aHTEHH ¥ NUTAIOT No
xabenio. bnaropapa TakoMy NOCTPOEHUIO
CArHanb! C aHTeHH npaxkTniecku 6e3 no-
Tepb NOCTYNalT Ha YCUAUTE/IbHBIA MO-
AyNb, 4TO ynydwaer oduwee COOTHOLEHWE
curHan/wym, a 60n6LlIoK ypoBeHb CUrHa-
na 8 kabene CHuXeHua paspelwaer noa-
KNOYaTb K TAKOW aHTEeHHe HEeCKONbKO Ha-
rpy3oKk 6e3 60A3HM yXyAWUTb KaYecTaeo
naobpaxeHun,

NpyHUUNnWanbHaa cxema npegnarae-
MOr0 YCUIUTENLHOIr0 MOAYNR n3obpaxena
Ha pyc. 1. OH coaepxur asa He3aBUuCUMbIX
KaHana ycunenua, CurHan ¢ aHTenHdn MB

MposepbTe NPAaBUNLHOCTL OPOPMITEHUR
aboHemeHTal

|
o

nocrynaer Ha koHtakTh XT1, XT2, K KOTO-
PbIM NoAKAIYeH BXOQHOW Kackan kKaHana
MB, co6paHHbiii Ha TpaHaucTopax VT 1, VT2
no cxeme auddepeHunanuLHOro yeumaure-
ns. 10 NO3BOARET NONYIUTL XopoLlee Co-
rnacosaHue C BHICOKOOMHBIMU aHTEHHAMW
(nernesow Bubparop 1 Ap.), a Takke nona-

BUTb CUHda3Hbie noMexu. Ha Bxoae xacka-
Aa ycTaHoBneHw katywxu L1, L2, ycrpaHsa-
oue Hakonnetwre 3apaaoB CraTU4eckoro
INEKTPUYECTBA Ha HEKOTOPbLIX aHTEH-
Hax, a Takxe auoabl VD 1—VD4, sawu-
wanowme ycunuten OT [PO308biX
pa3psgos. Ha Tpanaucrope VTS co-
OpaH AONOAHUTENbHLIX YCUANUTESb-
Hbi Kackaa. KoadduumeHt nepenayu
kaHana paseH 15...20 ab,

Curtanst MB npoxOART Ha Ka-
6enb cHuxenus yepes dunabtp HY
L6C19L7 c yacyoTon cpeaa 250 Miu.
Hepe3 3707 xe dunbrp n apoccens

Ha abonoemMmenTe noyoxeH Bbimy NOCTasNsH OTTHUCK KACCOo-
BOA MALUIKHM.

Npu obopmnexsnn noanuckH (nepeanpecosxn) 663 kac-
COBO# MawmHm Ha aboMeMeHTe MpPoOCTaBNRETCR OTTUCX
KANoHASPHOMND WTOMNON oraeneHns ceR3nu. B aTtom cny-
yae aboHeMEeNT BBNAETCH NOANMCYKUKY C KBUTAHUWen 06
onnarte CTOMMOCTH NOQNTUCXHU (nepeanpecosxu).

LS Ha kaHan npuxoaurt nurawolwee
HanpsaxeHue ¢ xabensi CHuXeHus.
Kpome Toro, GunLTp He nponyckaer
cur{ans AMB.

KaHan ycnnenHuna AMB npeacras-
ng|etr cobown nea nocneaoBaTentHo
BKMIOYEHHbIX OLAHOTUNHbLIX YCWUNN-
TeNbHLIX KacKkapa. llepabii U3 HUX
cobpaH Ha TpaH3aucropax VI3, VT4
no Cxeme C ranbsaHn4eckon Cefab!o,
Gnaropapsa YemMy nNPoucxoauT asro-
MaTUYeCKu B8biIXOA HA 3aflaHHbBIN pa-
OouMn pexum K1 ero noanepxaHve
NPU U3MeHeHUW TemMnepaTypbl U NuU-
Tawero hanpaxedus., Ha sxoae xa-
ckapa ycraHosneH &unbrp BY
C1L3C2 c 4actovton cpesa 450 Mly,
KOTOPbLI NopaBRAET HU3KOYACTOT-
Hbleé CUrHanbut » nomexu. AHanoruu-
Hbit dunbTp BY C21L3C22 1a BbIXO-
Ae BTOPOro kKackapa nponyckaer
curHans! [IMB v He nponyckaer cur-
Hanbt MB. CnenosarensHo, Gunorpw
Ha BbIXOAAX KaHanos B3aUmHO UX
Pa3BA3bIBAIOT.

Karywka L4 oGecneuwnBaer co-
rnacoBaHne Mexny Kackanammn KaHa-
na OMB v Koppekuuio cymmapHon
A4 X. Obiluee ycuneHne KkaHana pasHo
32...36 ab, 4T0 no3sonser nepepa-

L R B N N B B N N B X L B B B B N N N NN E WOW N W W WU OB N N N R ¥ F W W N W B N W E B E E B B E N B B B i R B BB A BN

At odOopMIIBHUA NOASIMCKM Ha ra3eTy WK XypHas, a Tak-
Xe [N nepeanpecosanna uanaHwa bnank abovemexra ¢
JOCTAB0EA0R KAPTOMKOA 3aN0THASTCH NOANTUCYNKOM YOPHN-

namy, pa3dbopuuso, 663 coxpaLleHni, B COOTBETCTBUM C YC-
NOBHSIMU, HANOXEHHbBIMM B KaTtanorax Coo3neyam.

3anonHeHna MOBCRUYHLIX KOTOK Npu nepeanpecosaHnm

M3NAHKA, 8 TAIOKe XNeTKKu «[1B-mecTto» NPpoOU3BOAUTCH pa-
GoTHUkaMy npeanpusTHA cesan U CoaneyarTu.

PAAVO Ne 4, 1998
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BaTb CUrHanbsl 3TOro aAuanas3oHa 4epes
ANVHHBIN Kabenb Ha HeckonLxo NOTPEebu-
Tenewn. Kanan 1MB nuraeTca yepes gpoc-
cenb L8 ¢ kabenn CHNXEHUR.

YeunnrenbHoln Moaynb ¢obpaH Ha ne-
4YaTHOM NhaTe U3 ABYCTOPOHKEro ¢honbru-
POBAHHOrO CTeknotexcronura. Ero 3ackua
npeacrasneH Ha puc. 2. Bce aeranu paa-
MelleHb! CO CTOPOHLI NeYaTHLIX NPOBOAHM-
KOB. BTOpan CTOpOHa OCTaBieHa Mertannm-
3UPOBAHHOM U UrpaerT ponb 3Kkpana (BHU3y
OT rOpU3OHTANLHOW LITHPHUXOBOU NUHUW HA
puc. 2). No KOHTYpY NNaThi K HEN NPUNanAHsLl
nonocky meaHon dbonbru, coeanHRIWMEe
ee ¢ oOUulMM NPOBOAOM NEPBOI CTOPOHb!.
KoHTakTbl XT3 — XT6 BbinONHeHb! 8 Buae
CTOEK 13 OTPe3KoB MeQHOro Nposoaa ana-
MeTpoM 1 MM, 3aNpPecco8aHHbIX B OTBEpP-
cTuA nnares, Bokpyr KoHtakTos XT3 n XT5
donera Ha BTOPOK CTOPOHE NNarTs: yaane-
Ha (NoKasaHo Ha puc. 2 tTPUXOBOW NNHN-
eun). Hepes oreepcTma a u O neyartHblie Bo-
POXKK NEpsoin CTOPOHbI COeANHEHbI C ne-
HYaTHLIMW QOPOXKAMN BTOPOIW CTOPOHDI,
OHM NOKa3IaHb! WITPUXOBON NnHUen. B aTux
AOPOXKaxX NPOCBEpP/EeHb! OTBEPCTUR, KOTO-
pbie HeoOX0AUMBI NPU pa3mMeLleHnu ycu-
AUTENBHOTO MOAYNR HENOCPeACTBEHHO Y
Bubparopa aHrenHsl MB. C antenHon AMB
MOAYNL COCAVNHADT OTPE3IKOM Koakcuanb-
HOro kabens.

FNpun pacnonoXeHnn paaoMm C aHTeHHa-
MW MOAYAb HEOOXOANMO HAAEXHO 3alum-
TUTb OT atMOCdepHbiX Bo3aencrani. ns
ATOro BCE Aeranu u nevartHble NPoBOAHMN-
K NOKPbLIBAIOT CNoem BAaroCTOKKOro pa-
ANOTexXHU4YecKero naka (Hanpumep YP-
231) nhn XMOKOFO 3ANOKCHAHOro kKnes, a
3aTemM BOAOCTONKON Kpackon. MNocne ato-
ro AeTasin XenartefibHO 3aKPbiTh 3aWUTHON
KPbLILKOW, KOTOPYID AeNnalT M3 nuuieson
XECT U NPUNAKBAIOT NO KOHTYPY nnarbl.
MecTa naviku katenen, a Takxke camu Ka-
Genu QO BHEWHEro 3aWuTHOrO CNOA ¥ Me-
CTa KpenneHus MOAYNA K aHTOHHE HYXHO
TaKXe 3aKpacuTb BNAroCTOMKOMK KPackowu.

B yCTpowcTBe, KPOME YKa3aHHbiX Ha
CXeMe, AoNyCcTuMO NpuMeHeHue TpaH3n-
cropos KT363A (VT5) u KT382A (ocransb-
Hbie}, KoHpeHcaTopbt — KM, KJ1C, K[ vnw
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beckopnycHbie. Peancro-
pbl — MAT, C2-33, P1-4.
NMpn npyMeHeHuu xopnyc-
HbiX KOHAEHCATOPOB B8 Ka-
Hane AMB cneayet otna-
BaTb NPeanoyYTeHue KOH-
neHcaropam ¢ MmHnuMasnb-
HbiIMY pasMepamu, a Anw-
Ha 1X BbIBOAOB HE QONXHA
npesbiwaTb 3 MM.
Katywkn L3, L4, L9
HaMOTaHbI nposoAOM
NaB-2 0,2 Ha onpaske
AvamMeTpoM 2 MM ¥ Co-
AEpPXaT COOTBETCTBEHHO
2,5 4 n 2,5 snrka. Upoc-
cenu LS, L8 — AM-0,1 uu-
aykrvusHoctbilo  20...100
MKIH. OCtanbHble KaTyLl-
KM HaMOTaHLt! NPOBOAOM
MNaB-2 0,8 Ha onpaske
avameTpom 4 mMm. Karyul-
kv L1, L2 copepxar 15, a
L6, L7 — 4,5 snTKa.
Hanaxusanme ycwan-
TeNbHOro MOAYNA CBOAUT-
CA K HacTpownke ero A4X. B
kaHane MB aro genaior
nopbopoM KOHAEHcaTopa
C13, a B xanane AMB —
xoHaexcarTopos C12, C20,
ycraHasnusas MaKCH-
ManbHoe ¥ pasHoMepHoe
ycunesue BO BCeM avana-
30He 4acrort. laMeHeHuem
WHAYKTMBHOCTW KaTYWKN puc. 2 —

200...240

L4 (caswraa vinu pasnsun-
raf BUTKMU NN N3IMEHAR VX YUCNO) KOPPEeK-
TUPYIOT HEPAaBHOMePHOCTL A4X B BEpXHEM
yyactke guanalona LAMB. Ecnu B anana-
3oHe AMiB paboraer scero oamH unu asa
TeNEeBU3NOHHbLIX KaHana, TO HeT CMbIcna
NONy4aTb PasHOMEPHOe ycuneHue, uene-
coobpasHee nobntbca Hanbonobluero ycu-
NEeHUA Ha 4acToTax 3Tux KkaHanos, B pva-
nazoHe MB eCTb CMLICN NOAYYUTL MaKCK-
ManbHOE yCUNeHne Ha 4acToTe HanmeHee
MOLLIHOrO KaHana.

YCunurenoHuin MOAYSAL NUTaAT OT
O6noka nutaHua Hanpsxenuem 12 B npw

TOKE He MeHee 70 MA yepel Moaynb-ne-
pexonHuK, Cxema KOTOporo nokasaHa Ha
puc. 3. lNepexoaHnkK BKAKOHAKOT B pa3pbis
kabens cHuxenun. Ero cobupaor Ha He-
60NbLLIOX NEeYaTHON Nnare n3 AByCTOPOH-
Hero ¢onbrupoOBaHHOro CTEeK0TexcTonu-
Ta, 3CKN3 KOTOPOW n3obpaxeH Ha puc. 4.
C OAHOM CTOPOHLI HA HEW Bblpe3aHo BCero
TP KOHTAKTHbIE NNouaaxu h npoceepne-
HO OQHO OTBEepCcTWE, BTOPas CYopoHa OC-
TasneHa NnoAHOCTLIO MeTANNN3NPOBAHHON
u CRYXuT obLWwumM NpoBoaoM, Ecnu aeranm
Ha HEen 38aNUTb 3INOKCHAHLIM KNEeem, TO
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MOXHO 0601TUCHL U Be3 Kopnyca.
Boicoko4acToTHoe KOakcuanbHoe
riesano XW1 (06biqHOE TOeNesu3noHHOEe)
npunansalioT odumM nenecTKkom K Meran-
NN3NPOBAHHON NOBEPXHOCT BTOPON CTO-
POHbI, & LIeHTPAaNbHbIM NENeCTKOM — K Of-
HOM NeYaTHOW naowaaxe no puc. 4. Koak-
cvanbHbIA Kabenb CO WTEeKepPoOM Ha KOHLe
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Puc. 3

npunNansaiT ONNeTKon K obuien MetTannm-
3NPOBAHHON MOBEPXHOCTU, a LUEHTpanb-
HbI NPOBOAHUK — K APYrov NAguaaxe no
puc. 4. ACTOHHUK NUTAHWR Noax ouvaoT
napannensbHo koHgeHcatopy C2. Ecau uc-
NONbL30BaTh UCTOMHWNK C PErynnupyemMbim 8
npeaenax 6...12 B HanpaxeHwem, To oxa-
XKETCA BO3MOXHbIM NNABHO perynnuposarb
KO3DPNUMEHT yCHUNeHna Moayna, T. €. No-
AobpaTtb ero onTuManbLHoe 3HavYeHue.
KpoMe yCcunurenbHoro moayns, ak-
TUBHAA AaHTEHHa A0NXHA CoAepXaTtb W
COBCTBEHHO aHTEHHY. 30eCb MOXHO NOW-
TU Pa3HbiMy NyTsimu. EChn y paauoniobu-
TeNnA yxe uMmeercn aHteHHa MB (Hanpu-
Mep, BONHOBOK KaHan nnw nbaa apyras),
KOTopas paboraer He O4eHb XOpOowo, ¢
NNaHNPYeTCA yCcraHoBKa aHTeHHw [AMB,
TO penaoT 1ak. OtnavBaoT xabenb CHu-
¥EHWs OT cTapon aHTeHHbl MB » yctaHas-
AUBAIOT HENOCPEACTBEHHO Ha HEn (Ha ax-
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Puc. 4

TUBHOM NETNesoM BMOpaTope aNA auTeH-
Hbl «BONMHOBOK KaHan») yCUAUTE/IbHbIA MO-
Aynb. YCTaHasnusatoT aHTeHHy OMB n
npucoeavHaiT ee kabenem K MOAYNIO.
Ecnu npyvem sepetcs 8 30He yBEePeHHOro
npuema unm 6N1N3KO K ee rpaLvue, To ae-
NaTh CAOXHLIE aHTEHHbLI, KaK NPasuno, HeT
HeobxoaumocTn. 3aecb noaouayT npo-
CThl€ WWUPOKOMNOMIOCHBLIE aHTEHHbI Kak MB,
Tak n AMB. Huxe 6onee nogpobHo onu-
CaHa KOHCTPYKUua MMEHHO Takon aKtue-
HOWN aHTEHHKbL.

B avanasone MB ynobso ucnonb3o-
BaTb aHTEHHY «BEePHbLIN BUBpaTop», KOTO-
Pyli0 wvHoraa HaswiBawtr «6aboykar., OHa
npeacraansier cobon (puc. 5) wernipe or-
pe3ka MeTannnuieckom Tpybkl nnyv NONOCH!
1 anvuon no 108...115 cMm, koTOpbIe Ha-
BEXHO 3akpenneHbl Ha AN3NEeKTPUYEeCKon
nnactuHe 2. Yron mexay subparopamu (B
BEPTUKANbHOW NAOCKOCTHU) KaxXQoro nne-
4ya HaxoauTca A npenenax 35...459, a ca-
MW NevYy BubOpartopa pacnonarawT noAa

yrnoMm 120° B rOPMIOHTANBHOW MNOCKO-
CTH, KaK NOKa3aHo Ha puc. 5, 410 No3B0-
NAReT yCTpaHuTb NpoBanbt B guarpamme
HanpasneHHocTn. UHorna subpartops B
KaxaoMm nnedye nenaioT palHbiMu No anu-
He, HanpumMmep, HUXHU Ha 30...40 % Kko-
poye BepxHero. Marepuan w auamerp
TPYO wunu TOAWMUHY NONOC BbLIGUPAIOT UC-

Puc. 5

XOQA U3 NONYYEHNA MEexXaHnYecKkon npoy-
ROCTU. CrMWKOM TOHKUE He Bbigepxar
BETPOBLIX HArPY30K, @ NPUMEHEeHue Ton-
CTbiX NnpuseneTr K 3Ha4YnTeNbHOU Mmacce
aHTeHHbl. Haubonee noaxopsuwme — Tpy-
Obl auamerpom 6...8 mm. Henocpegcr-
BEHHO K 3TOV aHTEHHEe KPEeNA/T ycunutenh-
HbIM MOAYNb.

B ananasoHe AMB yao6H0 ncnons3o-
BaTb 3Ur3aroobpasHyto aHTEHHY, NPOCTYIO
B MArotosneHmu ¥ KOCTAaTo4HO LWWMPOKO-
NONOCHYI0. E€@ KOHCTpYKUng npeacrasne-
Ha Ha pyc. 6. OHa COCTOUT K3 HeTbipex No-
noc 1 n3 antoMmuHua unu Meaun annHoi 300
MM, winpuHon 15...20 MM 1 TONWKHON
1,5...2 MM, a TaKXxe 4YeThipex inonoc 2 nnu-

MM. [lnAa nony4yeHus MexaHuyeckon npoy-
HOCTU MeXAY HUMIK YCTaHaBNKBAIOT Nhac-
TUHY 3 U3 CTEKNOTEKCTONUTA TONLNHOW
1,5...2 MM (puc. 6,6) n KkpensiT ee B TOuKax
6, v 6,. Ecnun nosockl MeaHeie, TO Ux He-
oﬁxonwmo 3aNyAUTL B MECTax KpenneHus,
a ecny anoMUHMEBbIe, TO NOA 3aKNenku
W BMHTbLI NOMELLAIOT NenecTku, K KOTo-

Lmoung

AHImenna
M6

>f£0

 ANmMENNT
ME

Younuinensisiy
MOGYNS

R —

HOM 145...150 MM. BCce nonocul ckpenns-
10T Mexay cob0oK B TOUKaxX & 3aKnenkamm
nay suHTamun, Mexay xoporKkumMm nonoca-
MW npeaycMatTpvsadT 3a3op okono 10

Puc.7

PbiM B fanbHEenWeM NPpUNansatdT KoakCu-
afibHbivt Kabenb. Ero npoknanwiBaOy Tax,
KaK N0Ka3aHo Ha puc. 6,a LWWTPUXOBOK Nn-
HUEWN, U CO CTOPOHL! NPOK/NAAKY K TOUKE O,
npyuNavsaoT ONNETKY, a K To4ke O, — ueH-
TpanbHLIA NPOBOAHUK. [locnhe MOHTaxa
BCE MeCTa Nnavikvu 1 KpenneHus nNoxpnina-
IOT BNAroCTONKOW KPackomn,

lMocne w3rotoBneHus aHteHH MB n
AMB nposoasr obuyto cbopky. Ecnu ak-
TUBHAA aHTEHHA Npeada3HaveHa A1a ycra-
HOBKK HA Kpbiwe, TO MOHTUPOBATL NX MOX-
HO Ha MeTannuyeckon Tpybe, Kak naobpa-
XEHO Ha pUC. 7, XOTOopyio oDA3arensHo No-
TOM 3a3emnaT. Mpu 3Ttom aHreHHy AMB
KpenarT K Tpybe MetannnyecknmMmn BUHTamMm
yepe3 Hebonbluyve NPOKNAAKU B ABYX TOM-
Kax a (CaMoi HWUXHeN ¥ CaMon BepxHen Ha
puc. 6) Tak, 4Tobut mecra nawku xkabenn He
Kacanvcb Tpybul. AHTeHHy MB, K koTtopou
NPUBUHYNBAIOT YCUNINTENbHbIK MOAY/b
(xoHTaxKTH XT1 1 XT2 Ha puc. 2), KpenaT K
TPYDe Takke BMHTaMu Yepel ANANeKTPU-
4ackyio NNACTUHY, NPpUYeM Tak, 4ToObl ee
MeTanauyeckue 4acru He KacanucCob Tpy-
6b. ECAU aHTEeHHY pa3mMeuwlaloT Ha aepe-
BAHHOM CTOMKE, €€ HYXHO XOPOLWO Npocy-
WUTb Y NOKPACUTb BONOCTOMKON KPACKOW.
OAaHako npuaeTca NposecTu 3a3emMnsnio-
WYIO WKHY NO CTOPOHe, ¢BO6OAHON OT aH-
TeHH. Npy ycTaHoBKEe aHTEeHHbl Ha Banko-
He, N0AXUWN, OTKPWITON BepaHae Tpebosa-
HUA K MEXaHn4eckOn NPOYHOCTU CHUXAa-
IOTCH, a 3a3eMnNeHue B 3TuUx Cy4anx He
obszarenbHo. BHewHWit BuA CMOHRTUPO-
BAHHOW KOHCTPYKUuUK noxkasaH Ha o710 B
Ha4yane craTbu.

Echu nnaHupyetrca wvCNonL3oBarth
aKTUBHYIO 3aHTEHRY B 30HE HEYBepPEeHHOro
npuema, 70 cnepyer npuMmeHuts O0nee
addexkTusHbIie aHTeHHbl, Ana auanaaoHa
MB 370 MoOryT ObiTb «BONHOBOW KaHans,
aursaroobpasHan, Ha [IMB — pamounas,
COCTOAWAA U3 TREX PAMOK, UMK «BONHOBOW
KaHan» (0AHaKo OHa Y3KOMNONOCHAas). |
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YNYYWEHUE CTPO4YHOU U KAIPOBOM
CUHXPOHU3ALVIU B TEJIEBU3OPAX

B. rYCEB, noc. lonuysino MockoBcko# o6n.

flOBbILUEHNIO NOMEXOIAWNLLECHHOCTH CTDOYHON ¥ KagpoBOH pasl-
seprok paspaborynky renesn3opos yaensior bonbwoe sHuManne. He
OCTaOTCH B CTOPOHE OT 3TOro 1 paguonioOuTenn, crapasich Yay4iinTh
pabory annaparoB ¥ HEeTKOCTh Baocnpou3soaumoro uaobpawxenun. O
MonepHu3aunn mogyns YCP B Tenesnaopax ¢ yenbio 6onee ycroniy-
BOW CHHXPOHKN3aLMY YACTOTH KagpPOBOM Pa38EPTKHM aBTOP yXe paccka-
3LiBan Ha crpaHuyax «Paguor». 3gech O4 npegnaraer cgenarb 3710 He
TONLKO ONA KARPOBOK, HO ¥ CTPOYHON PAa3BEPTKH.

B Tenesn3opax, Kak U3gecrHo, Ha Bbi-
X0[e aMnNUTYAHOro cenekropa Buinens-
eTCA NONHbIX CHMHXPOCUrHan, copepxa-
WU CTPOYHBIE U KaAPOBLIE CUHXPOHU3N-
pyloume uMnynbeel. Ang ux paspeneHus
NPpUMEHRAINT auddepeHuvpylowe N nH-
Terpupylolume uenu ¢ NOCTOAHHLIMU Bpe-
mMexn 0,5...1 Mkc 1 30...50 mkc cooreercr-
BeHHO. Takon cnocob He Bceraa yposne-

105 o
" Vil 47K

y KAS226  p18
LS d0%7 uK

nuTens GPOHTOB BRE30K ANR YCTOWYMBON
CUHXPOHU3aUUN YacTOThl KONebaHuh Kxan-
poBOA Pa3sepTtkn. B pesynwrave ux npu-
MEeHEHUA AOCTUIrHYTO 3aMeTHOE NoBbilLe-
Hue YeTKoCTH M300paXBHUA HA IKPaAHe Te-
nesuaopa. C uenvio ynydweHus padoTb
CTPO4YHOW PA3IBEPTKU MOXHO MCNONL3O-
BaTh OONONHATENLHO Bbligenntent OpoH-
TOB CTPOYHLIX CUHXPOUMMMNYNHLCOB.

RIG4IHE

R29 Ry
6K 4n

X 8xody ocy.

w/4

AN

| PHG- 1

TBOpPAET TpeboBaHUAM ynyuyuweHus Kade-
ctaa nony4yaemMoro uaobpaxeHwus, oco-
6eHHO 8 YCNOBUAX NPUEMa TeA8BU3UOHHO-
rO CUrHana ¢ Manomn HaNPAXKEHHOCTLIO NO-

LT

KEH

K Buib 78 mpanc®@.  J1 KiI74XAN
num

+178

MpuHLuMNUanbHas cxeMa cenexropa v
BoraenutTenen n3obpaxeHa Ha puc. 1.
AMNNUTYAHLIA cenexTop cobpaH Ha TpaH-
ancrtope VT1, sblgenurent GpoOHTOB Kaa-
POBbIX CWUHXPO-
UMNYNLCOB — Ha
TpaH3IucTOpe
VT2, a dpoHTOB
CTPOMHbLIX CUHX-
DOUMMYNbCOB —

£20
womnx It

COH " x158
Lo

03 ]
83047 mn
+1Z8 | RI6G 27 | RI7 27
..!
05 Z00Mr X168
Puc. 2

NnA NPy CyLecTseHHOM BNUAHUK BHELLHKX
MHAYCTPUANbHBIX 1 BHYTPEHHNX NOMEX B
Tenesuiope.,

B [1] Obinn onucadbl NnoMexo3awm-
LWEHHLIW aMNAUTYAHLIK CeNneKkTop v BLige-

PAOVO Ne 4, 1998

Cl3 K2
0 22 MK

+178

Ha& TpaH3ucTope
VT3. Buigenure-
M npegcrasna-
0T cobon TpaH-
3UCTOPHbLIE KAKD-
Y. Ha Babixoae
CTPOYHOrO Bbi-
AenurTensn BKAIO-
yeH awon VD6,
aHo[, KOTOoporo
4Yepes pes3vnucTop
R35 noaxknioveH
K UCTOYHWUKY Ha-
npaxeHuna +12
B. lluon orpaHu-
yuBaer amMnnu-
TYAY BbigeneH-
HbiX CTPOUHbIX
CUHXPOUMNYNb-
COB 1 nownxaereec 7 no 1,5 B. Cnpasa
Ha pyUc. 1 nokasaHbl oCUUNNOrpaMMbl M-
NyNnbCOB B XapaKTePHbIX TOYKaxX yCTPOW-
CTBa, NpUYeM ocumunnorpaMmel 2 u 3 no-
NIY4eHbl NPY OTKNKYEHHbIX OT TPAH3UCTO-

47 K

BUAEOTEXHHUKA

pos VT2 u VI3 xoHgeucaropax C19 u C22
COOTBETCTBEHHO.

MoaxnoyeHre aMIUTYLHOTO CenekTo-
pa u soiaenurenen OPOHTOB CHHXPOWUM-
MyNnbCoB B yHUPUUMPOBAHHOM cybmoayne
cnHxpoHun3aunu YCP [2] wamocTpupyer
puc. 2. Konpencarop C20, amoa VD4 n pe-
auctop R31, coeamHeHHbin ¢ BuBOAOM 19
TpaHchopmaropa 6noka nuravwa, obpasy-
0T UCTOHHMK OTPULLATENBHON 0 HANPRXEHUA.
Pe3ucTop nopbupaioy A0 noayHerus Heob-
XOAMMOro 3Havyewvn -12 B,

Boigennusenn GpoHToB nMnynscos o6-
naganT NoBbLILLEHHOWN MOMEexo3aliuuieH-
HOCTBLIO, TaK KakK TpaH3aucropbl VI2 u VI3
HaAEeXHO 33KPLITH MEeXRY UMNYyNbLCaAMK Y
OTKpbIBAKOTCA Nullb wux dpoHrTamu. Oue-
BUOHO, MTO KPYTU3HA NOAy4Yaembix 0NN
CUHXPOHWM3ALUUK pPa3BEPTOX WUMNYNLCOB
onpenenferca 8B OCHOBHOM TONbKO nepe-
AALen CTOpoHOn, 4TO OYEHb BAXHO ANA
WECTKOW CUHXPOHRU3aUUK 3a0aK0WKX reHe-
paropoB passepTok. Cneayer rakxe orme-
TUTh, YTO AN KNIOYEBOro yCTPOUCTBa CUH-
XpoHu3aum B Mukpocxeme K174XA11 B
YCP ypagHuBaw-
1Ne UMNYNLCH W
4acTu Kanposoro
UMDYNbCa, fiexa-
\yue nocne nep-
BOW BpPEaKu, He
HYXHbI.

Paamelnenne
neranen amMnnv-
TYAHOro cenek-
TOPa ¥ Bbinenu-
Tena ¢PpoHTos
KaapoOBLIX CUHX-
5 POUMNYNbLCOB Ha
nnare YCP 6bino
nokasaHo B8 [1].
Pacnonoxeuue
ANGMEHTOB Bbi-
peautTens (pPoH-
TOR  CTYPOMHbIX
CUHXPOUMNYNb-
COB Ha 3TON Xe nnave AeMOHCTPUpYeT puUc.
3. B OCHOBHOM OHM HAXOASITCH CO CTOPOHb
NEeYaTHbLIX NPOBOAHMKOB. Jlnlwb KOHAEHCa-
Top C22 v NpoBOA, COLAMHAIOLLVIA BLIBOL

658

Puc. 3 -

KonnexrTopa tpanaucropa VI3 ¢ obuwmm
NPOBOAOM, CMOHTUPOBAaHbI Ha APYFOWu CTO-
poHe. OTBEepCTUA ANR MOHTaxXa BLIBOAOB
peranev [AenaidT TOHKUM LWNOM C KBaf-
ParvHbiM CeveHUeM Ha CBOBOAHLIX MEeCTax
narsi. TpaHavcTop XenarensHo npunauv-
B2Tk NOCNEAHUM,

NTEPATYPA

1. I'yces B. CnoCol NOBLILLEHHA YETKOCTH
naobpaxenns, — Pagwo, 1997, Ne 10, c. 14, 15,

2. Ensawixkeauy C. A, LigerHwe renesnl3o-
poi SYCLT. — M.: Panuo v ¢csaab, 1390.



BULAEOTEXHUKA

BUAEOTEXHUKA ©OPMATA VIDEO-8

SONY — PA3PABOTYUK DOPMATA.
CUrHAMTIOTPAMMA, PEMOHT

fO. NETPOIABJIOBCKUMW, r. Taranpor

Kaxk yxe O6bn0 ykazaHo paHbwe, 6onb-
Y0 HacTe BnaeomarHutodoHos VIDEO-8
BbINYCKAIOT B COCTaBe KaMKOPAepos, KOTo-
pbie Npon3BOAUT HE OAWUH AeCATOK (PUPM
NOA CaMbiMU PA3NUYHBLIMW TOPrOBbLIMY Map-
KamMu. YCnosHoO BCE 3TO pasHoobpaaue
MOXHO pa3fieniTb Ha fiBe 4acTu: NPoayK-
w0 GYpM-pa3paboTHKOB U TakK Ha3biBae-
MbiX "nonwx" vnu "obonodeHubix” dUpm
(HOLLOW CORPORATION) [1]. OcHoBHbie
Npv3Haky nocnegHux — orcyrcreue coberT-
BEHHOIO NPOU3BOACTBA ONpPeneneHHbLIX TK-
NOB TOBApPOB NPU HANUYUN HANAXEHHOW
TOProBoOu CETU U NONYNAPHLIX TOPrOBBIX Ma-

|

ﬂmawaxa ‘ Anrama 3¢ (CCP B80ARD)

POK, T. €. daKTuyecku "nonsie” KOMNaHuu
3aHNMAINTCA NPOSAKen ToBapos, npounlse-
AEHHbIX APYrMU, HO NoL CBOUMU TOProBb!-
MW Mapxamu.

Dupma SONY — paspaborTymk BOCbMMN-
MUNAUMETPOBOro ¢Gopmarta, €CTECTBEHHO,
3aHuUMaeT AOMUHUPYIOWEee NOoNoXeHue Ha
PbiHKE ObLITOBLIX BOCHMUMUANVNMETPOBBLIX
Buneockamep. [puyemM 310 BbIpaXaerCa He
TONBbKO B BONLWIOM Yucne annaparypbl C ee
MapKXOA, HO ¥ OYEHb BLICOKMM NMPOUEHTOM
OCHOBHbIX Y3N0B U 3NeMeHT08 pa3pabotku
unu npomnssoacrea SONY 8 BuaeOKamepax
BCEX OCTANbHLIX NPOU3BOAUTEAECHA.
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Catyauuio MOXHO MPOUNNICTPUPOBATD
H2 npuMepe KXHOXOPENCKON GupMua
SAMSUNG, Takxe xpynHewiuero paipabor-
YyKa BLITOBbIX BOCOBMUMWANNMMETPOBLIX BU-
peokamep. Kamkopaep VP-U12 dupmel n3-3a
CBOEK HEBLICOKON UeHw [okono S00 ponn.) u
OTHOCUTEAbLHO BbICOKOIrO TeXHUYECKOr0 yposB-
HR NONYYUN Y HAC AOBONLHO WUPOKOE pac-
NPOCTPaHEHWe. YKPYNHEHHAA CTPYKTYPHAR
CxeMa 3T0ro kKamkopgaepa wniobpaxeHa Ha
puc. 2. Ha cxeme: ICP04 — ycTpoucteo EVR
("3nexTpoHHbI 6n10KHOT"); ICPO6 — MukpO-
npoueccop CUctemst aBTOQOKYCUPOBKW;
IC508 — 3HakoreHeparop; IC504 — MmHoOro-
dyHruMoHanbHas BUC cucrem ynpasneHus v
asroperynuposanua; D301, D303 — gamnxu
BpaleHus noakatywHnkos; Q301, Q302 —
DATHUKU HANKYKUA NeHTH (06PbLIB, OKOH4aHUe):
D302 — cBeToauon kacceronpuemHuka;
S302 — xoHTakrop 6noxvupookv 3anucy 1 on-
penenenua tuna netbl ME/MP; S303 — koH-
TaKTOP HANWYUA KacceTwl.
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BaxHenwue yHKUMOHANbHbBIE Y37bl
BuaeoKaMepbt CoObpanbl Ha cneumanwuanpo-
BaHHbIX MUKpOCXeMax O0onbWown CTeneHw
uHTerpauuu. B engeomMarintodoHHOW cek-
UK Ha Muxkpocxemax SONY cobpaHbl Karan
nzobpaxenua (IC103, 1C104), npeasapu-
renbHblie ycunutenu (IC106), cuctemMbl yn-
pasnieHus n aeToperynuposadus (IC503), T.
e. 60MbLIAR YaCTb 2MEKTPOHHbLIX Y3108 BU-
AeomarHuTodoHa.

CoBepleHHDO ppyras cutyauusa B Ka-
mepHoi HacTn. CoberseHHon pa3paboTkomn
dbupmst SAMSUNG cnegyert Ha3BaTth aaTumk
naobpaxenus Ha N3C (ICD01) ¢ Muxkpocxe-
MOW Kanposon paaseptku (ICD02), yeTpon-
CcTBO 0OPaboTKU U KOpPEXUMY BUAEOCUrHa-

INSTRUMENTS), kanan 3ssyka (IC431 —
SANYO), yCTPOUCTBO ynpasneHus asurare-
nem 3anpasku NeHTe (IC502 — RHOM), ye-
TPOWUCTBO ynpasneHua asurarenem BB
(IC506 — SANYO), yCTPOCTBO yNpaBNenun
nsurarenaMmn astToPoKyCUpOBKK, TPaHC-
doxaropa n anadpparmol (ICDOS — ICDO7,
ICPO3 — TOSHIBA), MHOrohyHkunoHans-
Haa BUC supouckarena (ICE0O1 — MAT-
SUSHITA).

Kaxylaaca nNpocrora CrPyKTYPHOU
CxeMbl He NONXHA BBOAUTL B 3abnyxaeHue
PEMOHTHUKOB U paavoniobutrenen. Tonbxko
nepeyeHb 3neMeHToB kaMmxoppepa (ELEC-
TRICAL REPLACEMENT PARTS LIST) co-
aepxur cavie 1500 no3uuuni, a nepeyeHs

nos Ha [3C-matpuue (ICDO3), AUMN  mexaHudeckyx aeranen v yanos — CBbitye
(ICD04), uudposon Buageonpoueccop 140 pa3nnyHbiX NO3uLiuin (MHOrue peranu
(ICP0O1) n LAM (ICP02). He B @AUHCTBEHHOM 3K3emnnape).

Ha MuUKpocxemax apyrux npoussoau-
Tenewn BbINONHEHbL! UMNYNLCHLIN Npeobpa-
aosartenb HanpaxeHus (IC901 — TEXAS

E i (RG8KgR Npama |
(MAIR BOARD)

HacTponka xkamepHon 4yacru obecneym-
BAETCA METOAOM NporpaMmMuposaHng umo-
poBOro sugeonpoueccopa DSP (ICP01), no-
NyYnsuwero HaslsaHue
EVR (ELECTRONIC
VARIABLE REGISTER),
4YTO MOXHO WHTEepnpe-
TUPOBAaTb KaK anex-

JanpiPacnp. |
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Punc. 2

m!t‘;m}- — - s TPOHHIA 6NOKHOT. "3a-
N X E1P6072%-10Q T nucKu” ANA Hero genawor
— - nyremM  3anonHeHuA
: A4EEK NaMATH 3Hepro-
S503~ 851 He3aBucuMoro anekT-
[ ﬂep_mmamm PUYECKU NpOrpaMmu-
S PYEMOro 3aNOMUHAI0-
3CNN3y (EEPROM)
LA .| Tvna X24C01S-C7519
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Mbl CneyuanbHan Tect-
nnata (TP BOARD), na
KOTOPYYD BbiBeAEHb
BCE HeoOXoaAnMbie

BULAEOTEXHUKA

KOHTPONbHBLIE TOYKHU, WU pa3beM AN NoA-
KNIOYEHWUA reHepaTopa yseTHoix nonoc, Npu
OTCYTCTBUYW 3TON NNATHI BO3MOXHO NOAKNIO-
YyeHue nNPUOBOPOB HENOCPeACTBEHHO K KOH-
TPOALHOMY pa3weMy TP102 Ha rnasBHOH
nnate (MAIN BOARD). Noapobroctu o Ha-
cTponke Byayt, N0 BOSMOXHOCTH, ONUCAHb
8 cneaylowmx Nydnukaumax.

B 3aknioyeHue pacCMOTPUM HEKOTO-
pbie npumepbl PEeMOHTa KaMKopaepos
VIDEO-8 u3 npakTukn asropa. TpyaAHO pac-
no3sasaeMbiv aedexT Ouin 8 supeoxamMepe
SAMSUNG-VP-U12 (oaHOTUNHLIA Buaeo-
MarHuTodoH npuMeHes 1 8 Mmogenu VP-
U15). MNMpu onyckaHuy Kpbillkyi Kaccerto-
npueMHUKa A0NXEeH HAYNHATLCA Npouece
ero sanpasku 8 paboyee nonoxexHue. B He-
UcNpasHOM annapare Nocne AOCTUXeHun
KOHTEWHEepPOM KOHEYHOr 0 NOAOXEHUA HaY -
Han OLICTPO Bpawarsca asurarens BB, Ha
Aucnnaee Buaouckarensa noasnanach Haa-
mck "C.EMERGENCY" — neperpy3ka asu-
ratens BB n yepe3 ase-Tpw CEKyHAbLI NPO-
ucxoavna nonHaa dNOXWPOBKA BCEX pexu-
MOB Buaeokamepbl. bbiflo OTMEYHEHO, 4TO
NPY HaXaTun Ha BEPXHIOKD KPLILWKY KOHTEeH-
Hepa CO CTOPOHLI PACNONOXEeHWA npo-
rPaMMHOTO NepexniyarTens u ee NPUHyAU-
Tennnoe yaepxaHne pykowu B 3ToM NONoxe-
KM KaMKkopaep HOpManbHO paboTtan BO
BCex pexumax. B nogobHbmx cnyvaax 310 —
npRMoe yKkasaHue Ha HeucnpPasHOCTbL NPO-
rpamMMmHOro nepexnwyarens (SWITCH-
MODE ASSY), Haxoasauerocs okono nofa-
owero noakarywHuka. Oadako ymcria
KOHTAKTORB 3TOr0 nepexkalvarens nojioxu-
TeNbHbLIX Pe3ynbLTaroB HE Aana, U TONbLKO
nocne aerancHoro ofcnenoBaHUs BGCero
MEexXaHM3Ma BbLIACHMAACb NPUYMHA HEeuc-
npasHoCTH. CBeTOANOAHLIe A3TYMKW BPA-
WEeHUs NOAKATYWHWUKOB, YCTAHOBNEHHbLIE
Ha NEevYaTHYI0 Nnary U3 TOHKOW NAACTUKO-
BOW NNAEGHKY, NPUKNEEHB! K KOHTenHepy
KacceronpuemMHuka cCHiuay. B HeucnpasHOM
3K3eMNAfpe BuaeokaMepbl Ha KOHTAaKTax
CBeTOAVOAHBLIX Nap okalanuck Gonbuive
HannbiBbl NPUNOR, B pe3ynwrare BO BPEMSA
ABMXEHKR KOHTEWHepa ux 3anesano Kopo-
MbICNno 3anpasku — LEVER CAM ASSY, DE-
4, 3aMbikaa 3Ty uenu Ha obwu nposoAa.
CHfvue Hannb!iBoB AedexT yCTPaHuno.

BecbmMa WMHTEPECHO NPORBNRETCHA 3a-
rpa3HeHue BUAEOrosioBOK KaMKOpAeposB
SONY. CCD-TR380E, CCD-TR385E u ap.
Mopenew eoinycka 19895—1996 rr. Npwv Boc-
npou3BeaeHnn NOAHOCTLIO BnoKUpYIOTCH
naobpaxeHue (YepHbii IkpaH sugonckare-
NR) ¥ 38yK. KOCBEHHBIM NPU3HAKOM MOXHO
TAKXe CUNTaTb OCTAHOBKY NOKa3aHUNW cyer-
YMKa NpPY BOCNPOU3IBEAESHUW HOPMANbHO
3anNUCaHHbIX KacceT. {1pyn aTOM Cco3naerTcs
BRe4aTneHme Bbixofa U3 CTPOR 3NEKTPOH-
HbIX Y3710R BUREOKaMepPKl, Y1CTKa Bnaeoro-
NIOBOK, €CTEeCTBEHHO, YCTPAHAET TYakyl
"NXeHencnpaesHoCcTb”. B Apyrux n0Aa00HbIX
cuTyauusax Oyner ny4dwe cpasy NovUCTUTL
ronosku, npexae 4em yrnyonarsca 8 nouc-
K1 N0 SNEKTPOHHLIM Y3NaM annapara.
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BUREOTEXHHUKA

BbJIOK INTAHUSA

SAPYBEXHbIX TEJIEBU3OPOB

B. KUCEJIEBUY, n. Xaraura KpacHosspCcKkoro kpas

BM30POB, KOTOPLIA Yawe BCEro BuIXoQNT 3 crpos. MNpuHyununans-
Hbie CXeMbl, KaK npasuao, OTCyTcrsyior. B nybnukyemoin crarse
PacCMOTPEH UCTOYHUK NATAHNS HECKONbKNUX Mogenen 3apybexHsix
TeneBu30poB, AaHbl peKxoMeHaauu no ero peMonrty. Qymaercs,
cosersl aBropa 6yayr none3nst pagnomoburenam u paborHunkam

PEMOHTHLIX TENTEMAaCTePCKHNX.

B nocnegHee BpeMf Npyu pemMoHTe
TeNneBn3opoOB y4aCcTWIUCh Cayvyay HEewucC-
NPaBHOCTA MMNYALCHbLIX 6A0X0B nura-
HWUS, B OCHOBHOM CODOPAaHHbLIX HA YeThipeXx
TPaH3uCTOpax (B NepBUYKON uenu). Itu
Bnoku Mano 4eM OTAnualTCs Apyr OT
Apyra, yawe Bcero — turnamu npuMeHa-
eMbiX NOoNYyNpPOBOAHUKOBLIX NPUBOPOB
(nO xapakTepnCTUKam OHKY CXOXU U B3an-
MO3ameHsieMbl)., AOCONIDTHO NOXOXue
UCTOMHUKW NNTAHUR BCTPEYAIOTCH] B Te-
nesuaopax PHILIPS — 2021, AKAl — CT-
1407, AKAl — 2107, SHERION, CROWN
— CTV 5176, ELEKTA — CTR-1498EMK.

PaccMoOTpuM Taxkon WUCTOYHUK, WMC-
none3yemoit B tenesn3ope CROWN —
CTV5176, npuruunuansHaga cxemMa bnoka
n3obpaxexa 1a puc. 1. HanpsxeHue ce-
T 220 B 4epes punbTp NUuraslnug nocry-
naer Ha suinpaMuTens BR601, C601 —
C604 v Ha neTnio pasMarHUYMBaHUA
L2001, Ha konnexrop Knio4eBoro Tpad-
auctopa Q604 suinpsMneHHoe Hanpaxe-

HUE NPOXoauT Yepe3 o6MoTKy 1—5 nm-
NynbCHOro TpascohopmMaropa 1601,

Ha TtpaH3uctope Q604 BuiNOAHEH
ONOKMHr-reHepaTop — HanpsXeHue no-
NOXUTENbHOWU 0OPaATHOK CBA3N CHUMAET-
csi ¢ o6MOTKKM 7—8 TpaHcdopmaTopa.
OaVTennHOCTb reHepupyembix DAOKUHS-
reHepaTopoM WMNYyNbLCOB, T. €. Bpems
HaxoxaeHus TpaHauctTopa Q604 B HAChi-
UleHHOM COCTOSHUU, onpenensieTcs
dYHKUNOHNPpOBaKUEM IWWUPOTHO-UM-
nynsCHOro moaynaropa (LWHAM).

K 0aae Ttpanaucropa Q604 noaxknio-
YyeH koswaeHcatrop C607, KoTopbin BO
BPEMA 3aKPbITOr0 COCTORHUA TPAH3UC-
TOpa 3apsxaerca UMNYNLCOM Hanpsaxe-
HuA oO6MoTkn 7—8 Tparncdhopmaropa Ye-
pe3 avoa D604, Npu oTkpbiBaHUK TpaH-
aucrvopos 602, Q603 LLUUM KoHpeHca-
TOp C607 oxasuisaeTca NORKAIOYEHHLIM K
AMUTTEPHOMY nepexoay HacbiuernHOoro
TpaHauctopa Q604, u Tox pa3pAAKU KOH-
AeHCaTopa, NpoTeKaa Yyepe3 TPaH3ucTo-

pst 1 pe3ucTrop R616, OnicTpo 3akpbisaeT
TpaH3aucrop G604. HanpaxeHune cMmeuye-
HUA na 6a3y Tpan3ucrtopa Q604 nogaHo
yepe3 pe3unctopol R603, R604. Uenso
C610R617 orpanHnuueaetr BuibpoCE M-
NynbCOB Ha Konnexkrope TpaH3ucTopa
Q604, 3awuniias 3Tm ero or npoboa.

Ana MMTaHna yCHanTena NnOCTOAHKO-
ro voka Ha TpaH3auctope Q601 nepemen-
Hoe HanpsaxeHue ¢ obmMoTku 9—10 Bui-
npamnaerca auopom D603 n 3apsxaer
koHgeHcatop C606.HanpsixeHne Ha
aMuTTepe Tpan3auctopa Q601 crabunu-
3MPOBAHO NnapamMerpuHeckum crabunu-
3aropomMm Ha anemeHrax D601, R609, a
HanpaxeHue Ha 6a3y TPaH3IUCTOpPa CHU-
MaeTcs ¢ 3MEPUTENbHOro PE3nCTUBHO-
ro peautens R606VRE601RE07. Mocnen-
Hee 3aBUCUT OT HaANPAXEeHUA Ha obMOoTKe
9—10 rpancodopmartopa, T. e. ypoBHEH
BLIXOAHLIX HanpsxXeHunu 6n0Kka nNUuTaHuA
+110 n +12 B. Hanpsaxexue Ha peancro-
pe R608 — kKonnekvOpHOW Harpyske
TpaH3ncropa Q601 CHyxXuUT HanpsaxeHu-
eM ownbxn ¥ ynpasnser MOMEHTOM OT-
kpwisaHua LWIWUM wa Tpanaunctopax Q602,
Q603. [loacTpoeYHbIM pPe3ncTopoMm
VR601 ycTanasnueaoT 8bixoaHoE HaNpa-
xXeHue +110 B.

C pes3uncropa R60S yepe3 wuens
C605R611 cHumaerca nunoobpasHoe
HanpaxexHue Ha basy TpaHaucTopa Q602
dopmuposarena WM, Ha Hee xe npu-
XOAuUT HanpaxeHmne ownbku ¢ KONNeKTo-
pa Tpanauctopa Q601. B 3asucwmocTu
ot nocnegHero LM otkpuiBaeTcsa paHb-
e UNK No3xXe, CHUTaa OT MOMEHTa OT-
KpbliBawns TpaHiuctopa Q604. TpaHawc-
Topbl Q602, Q603 npepcrasnaioT COO0OA
aHanor tpuHucropa. fNpuHuvn ero aen-
CTBUSA aHANOrn4YeH pabore TPUHUCTOPA B
UMNYNbLCHOM Moayne nutanng MI3-3.
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[lpn ysennyeHnun HaNPAXeHu] CeTw
UN yMEeHblUeHUU Harpyaku Bo3pactaer
HanpaxeHne Ha obMoTke 9— 10 rtpaHc-
¢dopmaropa T601. B peaynbrare Tpadsuc-
Topbl Q602, Q603 OTKPLIBAIOTCA padHbLue,
3akpbieas B bonee paHHee BPEMA BLIXOA-
HOW TpaH3ucTop Q604. TeMm cameMm
YyMEHbLLU3EeTCA 3anacaeman B TpaHCoop-
marope T601 aHeprua, 410 kKOMNEeHCupyer
BO3pacraHne HanpaXXeHus CeTn,

-mm Cryrypa

QSC 1815Y
2oB7I4T
BCHA7
BCX%I
A2
BUTIF

[1pY NOHUXEHMK HANPSaXeHus cetTu co-
OTBETCTEEHHO Oyaer MeHbWwUM Hanpaxe-
Hyue Ha obmoTke 9—10 TpaHchopmaropa
T601. Ha xoanexTope TpaHaucropa Q601
HanpaXeHue owmnbxku ymeHowaercs. LLVM
OTKphLiBaGTCHA B8 Gonee nosnHee spems, u
KONMUYECTBO 3Hepruun, nepepasaemMoe BO
BTOPUYHYIO Lienb, BO3PAacTaer, KOMNeHcHu-
PYA YMEHbLLIEHUE HAaNPAXeHUs CeTw.

BTopuuHbie soinpamutenu 610Ka Bbi-
NOMIHEHb! NO OAQHONONYNEePUO/RHON CXe-
Me, O6MmoTKka 4—2 TpaHcdopmaropa u
anemenTl D606, C612, L601 obpaayioT
WCTOYHUK Hanpsxenua +12 B, ncnonbay-
emMoro ans paboTel cucremot Y v Apyrux
ManoTouKbiXx uenen. O6MOTKa 4—3 ©n
anemMenTbl D607, L602 sx0a4aT B NCTON-
HUK Hanpaxexuusg +110 B, nurawuiero
BbIXOAHOM Kackan CTPOYHOW pa3BepTku.

-

7606, 1606,
0643 D610
292956 RE27
X
068 2608

2502230

R623

100K
4606 |

2562355

2547013
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Ha TpaHaucTopax Q608, Q606, Q605 co-
6paH y3en BkNOUHEHN] 1 BLIKNIOYEHWA NK-
TAaHWR BLIXOOQHOr0 Kackagna CTPO4YHOWN
pa3BepTKi. TemM CambiM Tenesn3op CUc-
TemMon Q1Y BxnioHaercs nny BbiKNOYaAET-
cs, T. €. nepesoanTCcA B pabounin an ge-
XYPHbI pexuM. B nexypHOM pexume
Tpananctop Q606 3akpuiT U HanpsxXexHue
+110 B He nocrynaer Ha BLIXOAHOW KacC-
Kaf, CTPOYHOWU pa3BepTku. B HEKOTOpPhIX
Tabnuua 1 Mopenax rene-
BU30po8  ons
3TOX ueny npu-
MEHEHb! pene.

Xapakrtep-
Hble Hewucnpas-
HOCTU  Takoro
6n0Ka nNUTaHns
aHanorn4Hol He-
MCNPaBHOCTAM
moayns MI3-3.
Ana  peMoHTa
nnarty 6/10Ka Bbi-
HUMAIOT U3 KOpnyca Tenesn3opa v pasme-
2T ee T1ak, YTobbl Obin cBOGOAHLIA A0~
CTyN K 3neMeHTam. lNapannensbHo KOHAEeH-
catopy C604 noaknio4alot pe3ncTop Co-
npotusnenmneMm 220 xOM ¥ MOWHOCTLIO
pacceshusa 0,5 Bt. HYepes Hero 6yper paa-
PAXATLECA KOHAGHCATOP Nocne BhbiKAYe-
HWA Tenesnaopa. BeinanBaoT 0AUH U3 Bbi-
BOAOB Kaxnoro w3 anemeHtosB L6001,
L602, D608, C617. MNpn aTtomMm uenu Ha-
rpy3kv tenesmniopa OyayT NnonHOCTHIO OT-
KtoMeHbl OT 6noka nutanua. NMapannens-
HO koHaeHcaropy C6 15 NnoAKN4aT Aam-
ny HakanusaHus Ha 220 B u 25 BT, x0T10-
pans Oyner Cnyxurb 3KBVUBANEHTOM Ha-
rpyaku 610Ka NMUTaRus.

Mocne pemoHTa, nepen NoAKHOYeHU-
eM 6noka nuTaHuMa K Lenam Tenesun3opa,
006A3aTensbHO HYXHO NPOBEPUTHL BbIXOAHOW

TUG21 -007

BUBEOTEXHUKA

BuixoaHbie TpaH3uCTOpbi CTPOMHOW
pa3sepTky 25D2333, 2SD1876,
2SD1877, 2SD 1554 v apyrue, nMeioune
BCTPOEHHbLIK aeMndepHbin anoa, 3ame-
HAloT Ha KT872A no cxeme Ha puc. 2.
Kpenar ero K Tenn00TBOAY Hepe3 u3onm-
pyoLLyio npoxknanky. MoxHO UCnonbL3o-
BaTb ¥ TpaH3auctopws KT846B, KT83BA,
OAHAKO BO3HUKHYT TRPYAHOCTU C MX Kpen-
NieHeM K TenaooTeoAy.

o
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Npwn BoiIXO4e n3 CTPOA cenekTopa Ka-
Hanos8 UMNOPTHOTO TeNnesn3opa BO3MOX-
Ha 3ameHa Ha cenexkTopul CK-M-24 u CK-
N-24. Coorsercraue nx BuIBOA0B, HANPK-
Mep, sbiBoaaMm cenextopa TUGZ1-CO7
noxaaaHo 8 1abn. 2.

byxseHHble 0603Ha4eHUA BLIBORKOB Ce-
NexTopa HaxoasT Ha nnave Tenesu3opa, a
HOMEpa BbIBOAOB — Ha KOpnyce CcefneKkro-
pa. BHYTPpU Tenesn3opa OTevYeCrBeNHble
cenexkTopbi 3akpennsaiT mobbiM CNOCoGoMm
1 BLIBOAAT aHTEHHbLIe rHe3aa Ha Kopnyc Te-
nesnwaopa. Bce noaxnioveHun (passoaxy)
AenatoT, N0 BO3IMOXHOCTU, KOPOTKUMK NRO-
BOOHUKAMU.

B xpandem cnyyae npv HeBO3IMOXHOC-
T OTPEMOHTNPOBATL UMNYNLCHLIA BAOK
NUTAHUA UMNOPTHOFO TENEBU30Pa MOXHO
NOPEeKOMEHAR0BATL 3aMEHWUTL ero Ha orve-
vyecteeHHbin MI13-3, MI1-42 unu ap. Boa-
MOXHO, ONOK NONMHOCTLIO noponaeTr onA
3aMEHbI, YTO 3aBUCUT OT MapPKU UMNOPTHO-

TabGnuua 2
Homepa suBOR OB
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TPAH3UCTOP CTPOYHOW Pas3BepTkn U BTO-
PUMHbIE Uenn CTPOYHOro TpaHchopmarto-
pa. Co BTOPU4HbLIX OBMOTOK nocnegHero
4acTo OepeTcs HanpaxeHue, BLINPAMa-
eTCA \ CraaxusBaeTca ANA NUTAHWA Y3nos
Tenesusopa. OgHOW U3 NPUYKH BBIXOAA K3
cTpORa 6NnoKa NUTaHusa MOIryT ObiTh UMEHHO
ATU Lenu.

Mpn noabope TPaH3NCTOPROB ¢ Uenbio
3amMeHbl BuilueaLInX U3 CTPORA Clieayer py-
KOBOACTBOBATLCA UX XapakTepuctukamu,
yKalaHHbiMy B Ta0N. 1,

Tpanauctopbl 2SC1815Y mMoxHO 3a-
meHnTe Ha KT3102B, 2SB774T — Ha
KT3107b, a 2SD820, BU11F HA
KT872A. lMocneaHnid KpenaT Ha TennooT-
BOAE C M3onupyowen npoxnaakou. ino-
Abl AONYCTUMO 3aMeHAaTh Ha KA20956,
KA226A, KO2266.

Buxony 114

Her

{ & mBaay 5 OK-M-24)

+12 B - -
NNl —+4 B
I & S-Hkaanu MB
APY - +6 B
6 — 12-5 xanamd
Hactpaoiika 0..26 B
Kanana [MB -
Koprye 2

S L O ~d |
.= I
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o Tenesn3opa. Echu xe BbiX0AHbie HanpA-
XEHUR HEe COOTBETCTBYKOT UCNONb3YEMbIM
B TENesu3ope, TO NPUALTCH NepexknNioYnTb
BTOPUYHLIE OOMOTKU UMNYNLCHOTO TPAKC-
GOPMATOPA KaK HYXHO Vi OTperynupoBarn
MCTOMHUKW HA COOTBETCTBYIoWMe g ve-
nesn3opa HanpaxeHwns. bnox npy peryan-
POBKE HAarpyxawmor NnamMnow HakanvsaHWA
40 Bt 1 220 B, noaxnioveHHon Kk obMoTke
Hanpaxexvem 130...150 B.

Cneayer NnOMHWUTL, 4TO Ha HEHArPyXeH-
HbiX OOMOTKaxX B XONOCTOM pexume Oyaer
HEMHOrO 3aBbilUEHHOR HanpsaxeHue. Heuc-
nonn3yembie 06MOTKKU OCTaBARKIOT HENoA-
KnoyeHHbiMK, He 3abyawre Takxke noaxkNo-
YuTb NETAI0 Ppa3MarHuyMBaHuA,

UMNynbCHbI GNOK NNUTAHWA pasme-
LaT Ha cBOOOAHOM MEecTe BHYTpK Tene-
BU30PAa ¥ HAeXHO 3aKpennsaior.
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ClIYTHUKOBOE TEJIEBUAEHUE

NMPUBOP AJ19 HACTPOUKW

AMMNAPATYPbI HTB

. HEHAEB, r. Kypck

JCKU3 NevaTHOW nnarbl BblICOKOYaC-
TOTHOW vacTtu npueencH Ha puc. 8. OHa
BRINONHEHA U3 ABYCTOPOHHEro Gonbrnpo-
BAHHOrrO CTEKNOTEKCTONUTA. [IPOROCAHUKH
pacnonoXxeHbl Ha OAHOW ee CTOpoHe, a
Apyras ocrasneHa MeTanintanpoBaHHOW
(OHA CAyXUT 3KpPaHoOM) U coeguHeHa no
KOHTYpPY € oBuien LWMHOM NUTAHWA NepPBOoNn
CTOpPOHbL!. [lnata paamewaercs Ha DOKO-
BOW CTEHKe Kopnyca npubopa 1 KpenaTcs

KT3124A-2, KT31246-2, KT3124B-2,
KT3132A-2, KT3132B6-2, KT3132B-2; VIS
— KT608A, KT6085, KT603 ¢ bykBeHHbMHN
uHpexcammn ot A go I, KTS03(A — E); VIS
— KT603(A — ), KT608A, KT608b,
KT602A, KT6026; VI7 — KT315(A — W),
KT312(A — B), KT3102(A — E);, VI8 —
KT208(A — M), KT209(A — M); VT9 —
KT208(A — M), KT209(A — M), KT203(A
— B), KT361(A — E).

$
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Puc. 8

K HEeW 4eTbipueMaA BxOAHLIMYK CBY rHe3pa-
Mu. Takum 06pa3oM obecneyunBaeTca Mu-
HAMANbHOE PACCTOAHME MeXxny BbICOKO-
HaCTOTHbIMW CORAUHUTENAMU U 3NEeMEH-
TaMu Ha nnare.

JCKn3bl NnevaTHbix nnar dopmuposa-
Tensn . BuaeoycunutTens n 6noxka nutaHmus
npueeaeHbl COOTBETCTBOHHO HAa puc. 9,
10 v 11. Ana ux »aroroBneHnst MOXHO
MCNO/MIL30BATL OAHOCTOPOHHUY DONLIK-
DOBaHHbLIY MATEPWVaN. 3TN NNaTe 3aTem
pa3meusarnT Ha aHe kopnyca npnbopa Ha
MerTannnMieckou nnacrtuHe (Mnu U3 oaHo-
CTOPOHHEro onbrupOBaHHONrO CTeKno-
TeKCTOAUTa, reTnHakca), Koropas Bbi-
NOAHAET posb 00LWEero nposoaa v C KOTo-
pon coeguHeHbl oduue wnHb! NUTasus
BCEX NAAT.

B yciponcree HONYCTUMO NPUMEHNTL
3NEeMEHThI CNepylolLnX TUNOB. MUKPOCXe-
Mbi DA1—DAS — K140vY06, K140y47,
DAG,DA7 — K544YN2A, K544YQ26, DD1
— KS861TM1 unu apyrue, cogepxauwye
RS-Tpurrep. TpaHawcTopel VI1—VT4 —

Paapaborano
s naboparopuy

\ XypHana "PAQNO" /

Oxonvanme, Havano cum. 8 "Paguo”, 1998, Ne 3.

14

+_

— N

Avogp VD1 — KC156A; VD2 — 19 ¢
nobbim OykaeHHbIM MHaexcom, A18, 420,
0310, A311A, A3116, A312A, 0312b;
moct VD3 3ameHnM HeTupbMi auogamu
Tunos KAO1026, KA1036, KAO1056,
KO106A, KAS509A, KOAS510A: VD4,VDS —
08141, KC211X, KC211U, KC510A; cse-
Topnoa HL1 — AN307 ¢ HykseHHBIMU UH-
aAexcamu ot A no I" nam ANI341(A — 11).

KonpeHcatopsl — OkcuaHbie K50-6,
K50-24, K53-1; 8 kavecrtse C1—C14 xe-
natenbHO vCNoNbL3osate OeckopnyCHbie
K10-42, K10-17 nnu avanoruyHuie, npu
UX OTCYTCTBUU {(Kak xpPanHuu cayyain) no-
ponnyt KM, KO ¢ MMHUMANBHO BO3MOX-
HOM ANVHOWN BbLIBOQOB; OCTaNbHbLIE —
KNC, K4, KT, KM.

NepemeHHble pe3ncTopl — Cl0,
Chn4, CIN nwbon moandukauuu, NnoaCTpoO-

eyHbir (R6) — CIN3-19, ocranbhbie —MITT,
C2-33. B BbICOKOYACTOTHOW 4ACTN KOHCT-
pykunn Npubopa xenarensHO nNpumeHe-
HUe peancropos C2-10.

Bpoccens L2 — AM-0,1 ¢ uHayxrus-
HOCTLIO 20 — 100 MklMH. TMoHnxawmun
Tpakvcopmarop — nwbonw manoraba-
PUTHBA, UMEeKWnH ARC BTOPUYHbLIe 00-
MOTKY Ha Hanpaxesue 12...15 B npwu To-
Ke fo 70 mA.

B nerektopHON rofoeke Haao UCNob-
3o0Bars CBY perekrtopHbie AUOAL, KOH-
AEHCATOPbI, KaK B BbICOKOYACTOTHOW 4aCT
npubopa, n peanctopol C2-10.

HacTponky npnbopa Ha4yuHaloT C pery-
NMDOBKN PaboTbl OTAENLHbBIX NAT YCTPON-
crBa. bnox NuTaHui 8 HACTPOWKe, Kak npa-
BUNO, He Hyxpaerca. Cnegyer Tonbxo
npoBeputs ero pabotocnocobHoCTb —
BLIXOAHbLIE HANPAXEHUR [0MXHb ObiTb B
npeaenax 11...13 B. Ecnv nnanupyercs
NUTaTb KOHBEPTEN OT 3TOro Xxe 6noxa nu-
TaHWA, TO HEO6X0ANMO HECKONLKO yMOLL-
HATL ero — TpadchHopMaTop A[ONXKeH
obecneyuBatb TOk Ao 200 MA; ctabunnaa-
TOp Byper pabortarb 70T XKe, TONLKO TpaH-
3uciop VI6, ecnn OH HauyHeET CUNbHO
rPeTLCR, BO3IMOXHO, NPUASTCa pa3Mec-
TITb Ha HebOoNbLOM paguaTope.

dopmMmuposaTensb ynpasNAOWUX Ha-
NPAXEHUA NPeaBapUTeNbHO MPOBEPAIOT
cnepyrowum otpasom. K npare nogknio-
YalT pe3ncToper R16 — R21, KOTOpPLIE
pasmeulerbl Ha nepeagHen naHeny. BuiBo-
Abl Nnatel 2 U 4 BpeMEeHHO 3aMbiKaKoT, U
Mexay HumMu 1 oOlKM NPOBOAOM yCTa-
HaBAVUBAIOT AOMONHUTENbHLIA Pe3nucTop
conporvisnermnem 200 Om, nocne 4ero no-
NAT nutarwmre Hanpsxeuus. Npu Bpa-
weHuu peavctopos R17 u R20 wa ponon-
HUTENBHOM NE3NCTOpEe ocuuInolpadom
nposepsoT xonedaHua TpeyronsHon Gop-
Mbl, MAKCUMAJILHAR aMinNuTyna nx AoNXHa
ObiTb HE MeHee 1...1.5 B.

3arem NposepsinT naarty smaeoycius-
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PUUUEHT yCuneHus
BUAEOYCUNNTENRA HA
4acToTe NPUMEepPHOo
50 kly ponxeH coO-
CTaBARTL HECKOAbL-
KO ThiCAY pas.
HacTponky 8bi-
COKOYaACTOTHOMW
nnatel NPOBOAAT B
cAeaywuwen nocne-
posarennHocTn. Ha
8uie0A 1 nnartel NO-
AAIT nuTamuee
HanpsaxeHue (12 B),
a Ha BbIBOAQ 2 — Ha-

Puc. 10

npRXeHue OT pery-
nupyemMoro crabu-
NN3NPOBAHHOTO
6noxa nutauua. K

rHesay XS1 noa-
XKAKYaT 4acroTo-
Mep, padboTaiowmn
B Anana3oxne O,7...2
Tu. Ha eniBOA 2 nNoO-
LAI0T HanpaxeHue

0,5 B n, nnasHo
yBenNuuMBas  ero,
nobusalTca MO-

MEHTa BO3HWKHOBE-
HKUA reHepauvn. 3a-
| TeM Ha BwiBOAE 3
KOHTPOAUPYIOT fO-
CTORHHOE Hanpaxe-
HUEe ¥, N3MEHAR Ha-
NpsXeHue Ha BbIBO-
ne 2, oukeumpyror
HanNpAXeHUs Ha Bbi-
Boage 3, COOTBETCT-

BYIOWHE  HUXHEen
0,7..0,8 [Tu w
sepxHeun 1,9...2,1

My rpannuam re-
Hepauun. IMeHHo B8
ATNX npeaenax
AONXKHO U3IMEHATbL=

CA HanpsxeHwe Ha
ABUXKAX Pe3ucTo-

Puc. 11

NUTeNA — OH He RoAXeH Bo30yxaarues 8
nodOM NOAOXKEeHUW ABUXKA pe3vucTopa
R32. ECnu 3TO NPoOUCX0aUT, TO, BO3MOX-
HO, NpuAaeTCcH rnapannenbHo KOHAEHCaTo-
pam C20, C21, C25, C26 ycTtaHoBUTb Ke-
pamMuvyecKkmne KOHOEHCaTopbl €MKOCTbLIO
0,047 — 0,1 mMx®D. Ecnu xe Takoe NoAKAI-
YeHue He naeTt NONOXUTeneHoro adpodex-
Ta, HaNo0 yBeNUUUTL eMKOCTHU KOHOEHCa-
Topos C22, C24 B pea-Tpu pa3sa. Koao-

NPOBOAUM CpeaU TeX, KTO NOANUCANCAH Ha HALW XypHan Ha 1-e u 2-e nonyroavwa 1998 r.

Kak n B npownsie roael, nobeantenen notepeu "Paguo-98" xayT LieHHbIe NPrUabl U NaMATHbLIe cysernnpbl. Onn cTaHyT obna-
AatenaMmy CoOBpeMeHHon paguo- n TeNEBn3nNoHHOR annapartypsl, n3MepuTensHbix NPrdopos, Habopos paauoaeTanen, Heobxo-
ANMBIX PAANOAIBUTENAM-KOHCTPYKTOPaM. Cpeau Nnpu3os — roaoBbie NOANUCKK Ha XypHan "Paauo” Ha 1998 r.

YCnoBua yHacTvua B NOTEPEE: He NO3AHEee AECATU AHEN NOCNE OKOHYaHUA NOANKUCKY HA 2-e nonyroaue 1998 1. HyXHO 3anon-
HUTb KYNOH, NOMEWEHHbIV Ha Cneayowen cTpatnue XypHana, v BbiCAaTh ero 8 aapec peaakuvun. Ha kousepre caenante no-

pos R17 n R20. Ta-
Kne 3HayeHus HanpsaxeHns (C HeboNb-
MM 3anacoMm) yCcTaHaBAMBAKOT 3aTem
noabopoM HOMUHaANOB pe3uctopos R16,
R18 ana peauctopa R17 1 R19, R21 —
ana pe3ucropa R20. Chepyer yuutoi-
BaTb, YTO NPU YMEHbLIUEHUI HANPRXEHUA
reHepuvpyemas 4yacrora yeenuiusaercs.
Mocne 3TOro BCe NNarTbi pasmewaT
B KOpnyce, Nnpu 3ToM, KaKk Gbino CKkalaHo
paxee, BbICOKOYAaCTOTHAA Nnara KpennuTca

CNYTHUKOBOE TEJIEBUAEHNE

Ha H0KOBOV CTeHKe KOpnyca, a OCTanbHbie
pasMewlarTCa Ha MeTannnyeckoM Wnn
MEeTanMu3nposaHHOM OCHOBaAHUK pa3Me-
pamn 80120 MM ¥ KpenaTcs K Hemy Kne-
eM, 38 TaKxKe MNankon TONCTbIM NYXEHbIM
APOBOAOM 3EeMNAHBIX NAOWAKOK MOHTAX-
HbIX NNAT Ha ocHOBaHwe. Kpome Toro, sul-
COKOYACTOTHYIO Nnaty Hano ¢ NOMOLLIO
NONOCKKU NyXeHOn megron ¢onbrn Co-
eAViHUTb M0 HUXHEeMY Kpal C OCHOBAHW-
eM. CaM0 OCHOBaHue Kpenurcs Ha aHe
KOpnyca C NOMOWbIO BUHTOB, NP 3TOM
ayywe wucnonb3oBaTbh MeTannnuyeckui
xopnyc, ero rabapursl Moryr 6uith (Npmn-
MepHOo) 50X 105X 140 mMm. Bce opraHel yn-
pasneHna pasMeuwlardT Ha fnepenHewv
KpbilKe, a rHeana XS5 — XS7 — Ha 3aa-
Hen 60KOBOM.

3akoH4YunB perynuposky naary no orv-
AEeNbHOCTU, MOXHO NPUCTYNUTL K rpaay-
UPOBKE LWKaN nepeMeHHbiXx pe3ancropos.
Ana 3TOro NPUBOpP BKAKHAIOT 8 PEXUM
"AHanNM3" U NOAKMIOYAIOT K HEMY ocuun-
norpad. Ha akpaHe gonxHa HabnwopaThL-
CA Hewunpokana WwymMoBan A0OpOXka, ee
HaQo caenatb MNo roOpu3OHTaNU 4yTb
MEeHbWwe pa3MepoB 3kpaHa, 3aTeM Ha
BxoAa MY (rHe3no XS3) nopawT curHan ¢
yactoton 1,2...1,56 [Tu C yposHeMm
-30...50 nbm or uamepurenbHoro rexHe-
patopa (C Avana3oHOM nepecTpPOuKH
0.8...2 ITu). Npubop ycraHasnueawT 8
pexum MaxkcmmansHoro o63opa 4acvo-
Tol. [TpMEpPHO Ha cepenunHe 3KpaHa Aon-
XeH MOABUTCA CUrHan 8 Bnae BCnaecka
aMnnutyabl. [lpy N3MEeHeHnu 4HacToThl
redeparopa OH HavyHeT nepemMewarbca
Nno 3xpaHy. 3areM yMEeHbLLWAaT YPOBEHbL
CUrHana M3IMepuTenbHoro rexHeparopa
RO MUHUMANLHOrO, NPY KOTOPOM ele
HabnwpaeTca CUrHan Ha 3kpaxe, 1 noa-
CTPOeUHbIM peauctopom R6 nobusawtcs
ero MakKCUManbHOro ypoBHAa.

YposeHb curHana reHeparopa yeenmn-
4YUBAIOT B8 HECKONLKO Pa3 u ycraHasnuaa-
0T 4acToTy TOYHO, Hanpumep, 1.5 MMu.
NepemMeHHbie pe3uncropbl R17, R20 cHab-
XawT yKalarenaMm u, CMeCTvs pe3ucTo-
poMm R17 curHan Ha 3xpaHe TOYHO Ha ne-
Bbi KpaW pa3sepTku, AenatT CooTBeTCT-
BYIOLLYIO OTMETKY Ha LWKane 3Toro peauc-
TOpa. AHANOMMMYHO, HO YVX© Pe3ncTopoMm
R20, cMewawT curHan ToMHO Ha npaBhi
Kpav passepTky U AenaldT OTMEeTKy Ha
lwkane aroro peancropa. [lloodepeaHo
yCTaHABNMUBAIOT APYrve 3HaveHus 4acror
Ha U3MEepUTenLHOM reHeparope, v Npo-
1LeCC rpaayvpoexy NOBTOPSIOT, b

MBTKY: “JloTepeq”. iata oTnpasku OypeT onpeseniaTuCA NO NOMTOBOMY witemnento. KynoH XenarenbHo 3anonHnTe “neyarHoiMu’
bykeamu. NoanncHLe KBUTAHUMKM HA 1-€ 1 2-€ NONYroAnA BLICHINATL B Pefakumio He Hano.
»  Poabirpuiul npr3oB cCOCTOUTCA B aBrycte 1998 r. YyacrayiTe B norepee “Paano-98" n suimrpoiaante. Xenaem ycrnexa!
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3BYKOTEXHUKA

FOJIOBHbIE TEJIEOOHDbI

P. KYHADUH, r. Mocksa

NMPOCTPAHCTBEHHOIO 3BYYAHUSA

HepnaBuas pas3paborka nemelukoro nHxexnepa ®.M. Kenunnra
— ronoBHbie Tene@PoHs cepunn HFlI — HacTonsko 3aMHTEpPECO-
Basla Hawero YATarensa, 470 OH Pelwun nyTemM MakeTupoBaHnsa

npoBepNTh 3PPexKTHBHOCTD HOBOM KOHCTPykuun. O

paccKkasaso B crarse.

CeroagHallHee OTHOWEHWe K ronoe-
HbIM TenedoHam (I'T), kaxerca, He aaer
nosoaa anst 68CNOKOUCTBA HY NPOU3BOLU-
Tenam, Hu notpedurensm. Kaxabii rog,
Hapany C "HenortonnaemMbiMu” MoaenaMu
spoae “Sennheiser HD-580"!, nossnAwOT-
cA HOBble pa3paboTku ¢ Honee Nerkum U
AeTaNnbHbLIM 3BYKOM.

Mexay Tem ewe ¢ 60-x ropos, 7. e. ¢
Havyana LWuUpoKoro pacnpocrpaHeHus cre-
PEeoOHNYECKUX FOROBHbLIX TenedOoHOB,
3ameyeH 3 exT nokanrulaumn 3ByKa BHy-
TPpW ronosbl. OAHAKO, ecan 3ByKonepeaa-
va ABNSIETCS HEeKOeW YCAOBHOCTLKO, TO T
NULLIL HECKONBLKO ee yCcyrybnaioT, ¢ HeM 3a
30 net NPOCTO CBLIKAWCH W NOYTK nepe-
CTanu 3amedartb, KaKk He 3amevann paHee
LWIUNeHnAa wennavHbix NNacTUHOKX.

C atum addpexTomM TeCHO CBA3AH WM
LOPYTOX, Mano KoMy M3BECTHbiX daxt —
BeCbMa HepaxHnan peanbHan AHX [T. Cy-
LLeCTBYIOWan METOANKA KOHTPONA napa-
mMeTpos I'T OCHOBaHa Ha M3MepeHun 38y-
KOBOro fAasfieHna, Co3naBaeMoro rtene-
GoHOM (N TONBLKO Kancronem), Harpy-
XEHHbLIM HA TaK Ha3biBaeMoe "UCKYCCTBEH-
HOEe yX0", He uMeiouwee rudero obuwero ¢
eCTeCTBEeHHLIM, KpoMe Ha3BaHua?, Korna
Xe HaCTpPOEeHHbi Takum o0pa3oM Tene-

! Buicokoe kauecTno arol Moaenu A0CTUr -
HYTO, B HACTHOCTU, MaxCuMasibibiv obnerienm-
eM NOoABMXHONA CUCTeMbI: KATyWwkKa HamMoTaHa
aNIOMNHUEBLIM NPOBOAOM C BHBOJGMH M3 TOFO
X anlMunKa, 110, K CcoXanaenu, Aenaer wx
BeCbMA HeHaNEXHLIMIA,

2 B peaxux cnyuanx venedontl B eCTeCTBeH-
HOM NOJIOXEeHWK HA yulax ONTUMU3UPYIOTCA NO
AABNeUUIO B CHYXOBOM XaHane, HO HAKnBMAYanb-
Hbl@ Pa3nNvinvA 8 CTPOBHKA HAPYXHOTIO yXa 8 3HA-
yuranbHol crenenwy obacuenunawy pabory.

SGTOM #

DOR HArpyXxeH Ha ecTecTBeHHbI CAYXO-
BOW KaHan, OT BbiBepeHHon A4X Mano 4T1o
ocTaeTca — obpasyioTcs Nk U NPOBAanN.L
C pasmaxom no 20 pb. 310 COBCEM He No-
XOXe Ha NPUBbLIYHYIO KAPTUHY — BOCNPUA-
TUE eCTeCcTBeHHOro 3ByKa unvi NPocnyLlln-
BaHWE MY3bIKU 4ePe3 rPOMKOroBOpPUTENU:
6naropapa HanpaBfeHHbIM CBOMCTBaM
YIWHOW PAaKOBUHbI HAPYXXHOE YXO0 ABNRETCA
DOCT3TOYHO NMHEenHOn cucrtemMon. OKOH-
YaTENbHAA Xe KOPpPeKuust NPoucxoguT B
MO3ry, "HacTPOEHHOM" Kak pa3 Ha nHau-
BnayanbHoie ocofeHHocTW CchaywaTens,
HeyanBnrenbHO, 4TO UCKNIDHEHUE KaKOro-
nibo 3BeHa W3 UenovyKU OpPraHoB cnyxa
NPVBOAUT K PACCOrNacoBaHNIO CNOXHON U
TOYHOU CUCTEMDI.

[0 HepasHeEro BpeMeHa MeToab! yny4y-
weHuna 3ByMaHnAa crepeotenedoHoB CBO-
annucb He K 6opebe ¢ npuuvHamu, a Ux
cneacTeaveM, 310 — NPOM3BOACTBO 3anu-
ceyi C npumMeHeHneM “"NCKYCCTBEHHOW ro-
NOBbI", XOPOLWO UMUTUPYIOLLMX NPOCTPAaH-
CTBEHHYIO naHopamy, nubo co3paHue
CNOXHON L poBoit MOgenu PpyHKUWA Ha-
PYXHOro yxa, HO ¢ 0083aTenLHon 4acroT-
HOWU Koppexuwen B obonx cnydaax (npwv-
YyemM uHanBnayansHou!). NoHAaTHO, Novyemy
3T4 METOQbl He HawnK Cepbe3Horo Npu-
MEHEHWA. OHU JOoporu 1 HeynobHe! B 3KC-
nayartaunmv; 3anuce Ha “UCKYCCTBEHHYIO
ronosy" HeCOBMECTMA C LOMUHUPYIOLLLEN
MHOIO40POXEYHOU ¥ JINlb OrPaHn4eHro
coBMEeCTUMAa C penxOn B npaxtuke nByx-
MUKPOGDOHHON TEXHMKOW 3aNUCH.

Hoable ronosHbie TenedoHw cepuu
HFI — BHE KOHKYpPEHUMW no NpocToTe ¢
ahdexTUBHOCTY pewenHun [1]. 3T1o, KO-
He4YHO, He Nepsas NonNbITKa “"8KNIOYEeHNA B
TPaKT" YIUHOW pakosuHbt — I'T ¢ “NpocTop-
HbiMK® aMOywioparMm © CMeLweHHbIMA
Bnepen Kancionamu nisecTtHbl (Koss Prod
n Ap.). OQHaKOo 0Ka3anoth, YTO TOALKO A0-

oo oy o ar up ouy Wi IR SR W R D O D D T O e e e e e wy e e o

MOAHUTENbHOE CMEUIeHNE KanCIoNA BHU3
NO3BOJIAET PABHOMEPHO “03By4nTL” BCIO
NOBEPXHOCTb YWHOW pakosuHbl, Npwonu-
Xag ycnosus NPOCAYLWIMBAHWA K €CTeCT-
BEHHbIM [2].

Ha puc. 1 npeacrasneHbl pe3ynbraTo)
3amMepos 3BYKOBOro AasneHus Henocpea-
CTBEHHO B CNyXOB80M KaHane, Nnony4yeHHble
npyu wvcnoitaunh crtepeotenedoHos HFI-
100 ¢ BLICOKOKAYECTBEHHLIMW Kanciona-
MU, TUMTNYHBIMK ANA XOpoLwWwnux moaenew 1T,
Kancionm 80 BCEX CNyYaaX PaCnO0XEHb!
HUXE CNYXCBOro NPoxoaa, a pas’Hbie Kpu-
Bbie COOTBETCTBYIOT pa3HbiM YINaM Cme-
LLBHUA n3nyyarenys snepes OTHOCUTENbHO
BeprukansHon acu [1]. Cpasy Hanpawm-
BaeTCs HECKONbKO BbIBOADB:

— 06HapyxuBaeTCa 3Ha4YnTeNbHas Hepas-
HOMEpPHOCTe AHX, 0COBEHHO HA BEPXHWKX
yacroTtax, B obnactu cobCTBEHHbIX pe3o-
HaHCOB CAYXOBOrO NPOXoAa;

- NOBOPOTOM amByLLIIOPOB MOXHO NMPOU3-
BOAUTL rNyboxyo koppekumio AYX, npu-
YEM CYLUECTBYET HeKoe onTvMansHoe no-
noxenvie, Npyu KotopoM AYX yayduiaercs
Ccpasy BO BCeM Auara3oHe 4acToT (cnnoL-
Hag NUHKUA);

— PN HUXKHEM NONOXEHUU nanyyarens
OTCYTCTBYIOT NUKK B nonoce 3...4 x'y (cm.
puc. 3 B [1]).

Ase mopenn crepeorenedoHOB ce-
pun HFl Obinu npeacrasnexsl pa3pabor-
YMKOM Ha KOHbepeHuun 3ByKopexucce-
pos (Kapncpy3a, 1992), n peaynbrarsi on-
pPOCa COTHU 3KCNepTOB BECbMA nNpuMeya-
TenbHbl. Y6enurenbHoe pacilunpeHue
npocTpaHcTea ormeTun 81% akcnepTos;
OTYHETNUBYI0O DPOHTANLHYIO NaHopamy —
39%:; owyweHne OTAANeHHOCTU KaxXy-
LUMXCH UCTOHHMKOB 3ByKa (KU3) — 62%
ONPOLLUEHHbIX.

K OueHKke 3Tux pe3ynsTatos B LEIOM
HAQO NOAXOAUTL OCTOPOXHO XOTa Ouv no-
TOMY, HTO NPOBBCTN YHUCTOB "cnenoe” Tec-
TuposaHwne [T 3aTPYAHUTENBHO, TeM He
MEeHee pesynurar senevatnaert:. 98 % npo-
$eCcCrOHANI0B OTMETUNN NOAOXKUTENbHbLIE
oThvyua TenedoHOoB.

CMelweHHoe pacnonoxXeHue napel
xancionen 8 I'T no3sonner nerxo aopabo-
TaTh UX ANA YeTbipexkaHanuHon CUCTEMbI
Dolby Surround Sound. Cootsercrayio-
wan KoHctoykuua tenepoHos HFI-3D (3
Dimensionen — rpu naMepeHuns) paccMo-
TpeHa 8 [1] Ha puc. 1. Uaena Takon Cxembl
KaXeTCH nexawen Ha NOBepxHOCTU, OA-
Hako co3naHune oObLeMHON 3BYKOBOW rna-
HOpaMbl B OrpaHU4EHHOM NPOCTPaHCTBe

‘ KYINMOH YSYACTHUKA NOTEPEU

norepen xypHana.

A aBA5II0CL NOANVUCYMKOM XypHana "Paguo” Ha 1-e »n 2-e nonyroaua 1998 r, Mpowy BKNIOYUTL MEHST B YUCAO YHACTHUKOB

®amnnus fopon —
1 < —— S S— yovua —— SR E— P

‘ OtyecTao —— — Aom, xBapTnpa —— . =

| Crpana Npodeccusn S
MoMTOBLIN MHAGKC — Bo3pacT = =

~ O6nactb (l-:E)aﬁ. pecnybnwuka) A asnKOCh NoagNUCHNKOM XypHana “Pagvo"c 19 — 1. _I
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amMBywiiopos naneko He OYeBVAHO, O Yem
CBMAETeNnuLCTBYET B3NET U nageHue nomy-
NAPHOCTU KBanpapoHmuyeckmnx renedoHoB
8 7/0-e roanl. OCO6EHHOCTb AAHHOW KOH-
CTPYKUUM COCTOUT B TOM, HTO AONONHU-
TeNbHLIE KancioN yCTAaHaBNUBAIOT TaKXe
C y4eToM aKyCcTU4eckmx o0CObeHHOCTew
YWHOWU PAKOBUHLI — H@ TONBKO N03aam, HO
M Bbillie, NPUMEPHO CUMMETPUYHO K OC-
HOBHbIM OTHOCUTENAbHO CIYXOBOrO NPOXO-
Aa, 4TO NO3BOASET NONYYUTL ropasao 60-
nee ybeautennHyl® Xaprunry, npuUYem
WMEHHO TpexmepHylo, BO BCeil BepxHen
nonycdepe. ‘
Ha puc. 2 npeacrasneHbl BpemMsHHbie
auarpaMmMbl NPOXOXA[EHNUS UMNYLCHOMO
CUIrHana BO BCEX YeThipex Kancnax rene-
dOHOB, NOoAKNIOHEHHBIX K YCUNUTENAM
Dolby Surround Pro Logic. Curian 6e3 3a-
[EepPXKU NOCTynaer HenocpeacrseHHO Ha
Kanciin GPOHTANbHLIX KawarsioB, a 3a7eMm
(C 3anepxKon N0 AECATKOB MULTMCEKYHA)
B THIAOBLIX NOARASIOTCA “OT3BYKU", XOpO-

“H-23C-1" {Bxoausuwinx 8 KOMIIEKTaUmIo
MarHutodoHa—npucrasku “Bera MIl-
122C") v 6onbwiunx, He aedopMUPYIOLLMX
YVIUHYIO paxkoBuHy ambyuwopoB. M3HyTp#
OHA OKneeHw cnoem ¢erpa, cnyxawero
aemndepom u sasykonornorurenem. Onmis-
MaNbHOE KONWYeCTBO AONOAHUTeNLHOro
3BYKOMNOrNOTUTENS onpeaensioT IKCNepn-
MEHTaNbHO. B KOphycax BLINWNKUBAIOT MO
ABa KOoHU4YecKue OTBepPCTMA C BHEWIHWUM
AMaMeTpom 30 1 BHYTPEHHUM 27 MM, K KO-
TOPLIM NPUXKUMAIOTCH NOPONOHOBLIE aM-
Sywopul 0T MUHKU-TenedoHOB. LleHTpu
OTBEPCTUA CMELleHbl Bnepen-sHM3 non
ymom 40° k sepiukanu Ha 2 CMm; seanynHa
CMeuleHUR, Kak YCTaHOBNEHO, NPonopum-
oHanbHa rmybuHe ambyunopos. “HacTpomn-
K3" CBOOMTCA K HAXOXAECHUIO ONTTUMANLHO-
ro NONOXEHNA U3INYHATENEen, YTO HEeCIOX-
HO cAenarb Ha CAyx, NOCKONLKY OCHOBHbIS
abdexTul BhipaxeHb BeCbma ABHO,
Pa3symeercs, oxuaarb Yyaa oT CToJib
NpocTbiXx npeobpasoBarener He NPuxo-
AWTCH. HAcTOoAWwan
UNRI30pHAA NAHO-
paMa OTCyTCTBYerT

wnnu HeycrTon4yusa.

OpaHaxko 3Byx peucr-
BUTENbLHO “yxX0aNT K3
ronosbi” 3a npeaens
6a3ut ['T 1 BNepen, a

500 00 2000 5000 10000 F, I'y

M3BECTHbLIA B aKyc-

TMKe addexT noave-
Ma Beepx KNN3, pac-

NONOXEHHLIX noce-
penvHe, 3HauuTenb-
HO ocnabnex. BMmec-

Puc. 1

IO UMUTUPRYIOLLUE OTPAXKCHUA OT CTEH W
NOTONKA HEKOEIO YCNOBHOIO NOMEULEHUS.
3BYKN KaXYTCSt NPUXOAALIMMK, B 3aBUCK-
MOCTWU OT aMIMIUTYOQHO-BPEMEHHbBIX COOT-
HOLEeHWW, TO C3anu, TO CBepxXy N 1. 4., u
obwun apdekT oueHsb 6:1M30K No BOCNIPKU-
ATUIO K cucreme Home Theatre ¢ rpoMko-
rOBOPUTENIAMU.
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Puc. 2 —

MpuHuMNuanbLHaa NPOCTOTa PaccMoT-
PEeHHbIX KOHCTPYKUMA NO3BONMAST H3rQTOo-
BUTL NOoA06HLIe TenedOHH CAMOCTOATE N b-
HO LWWUPOKOMY KPYTy paguonioburenein w
OTXpbiBaeY NPOCTOP ANA AaNbHEeWWKUX IKC-
nepuMeHTOB, HanpuMep, ¢ u3oanKaMuyec-
KMU TenedoHami, ¢ paanmiHbiMKU BWOAMY
avadparM ana NOSIYYEHUA TOUYEYHOro nnu
HaNPasfEeHHOro UCTOYHVKA U T. A.

N3roTOBNeHHbLIA aBTOPOM MaKeT cre-
peodoHudeckux I'T co cMeLLEeHHBMW 13-
aydareniMu CoCTouT U3 MUKU-TenedoHOon

PAAVO Ne 4, 1998

T0 TPUBUANBLHOrO
“npanoe — nesoe” NOABNNKETCH YeTKUKH
a3umMyT KU3 (1 naxe Hexkan rynkasa npacr-
PaHCTBEHHOCTDL), HO MyGuHa pacrnonoxe-
Hua K3, x coxanexswo, TpyaHo onpeae-
NMa ¥ NMPOCTPAHCTBO fIOBONLHO CXATOoe.
BnaMMo, 310 OOBLACHAETCA HEBLICOKUM
Ka4eCcTBOM Kanclones, “NpuBA3LIBaIoLMX"
38YK. JeM HeoxunaaHHen maramopdoast
xayecrtsa 3syxa. [lpexae scero, 3aMeTHO
pacuwvpeHne YacTtoOTHOro Avana3oHa,
OCOOEHHO B 0BNaCTH HU3KUX HACTOT, a Tax-
Xe OTCYTCTBUE pe3dKOCTU. 3BYK AN TaKux
AelleBbiX KancCiOnen, Ha yamBneHne, Mar-
KU, NCTrKMnA v rmyGoxun,

Hanbonee xe nepcnexTusHbiM npen-
crasnfaercs cneaywuwee. Kak shifCHW-
NOCHh, ANUTENBHOE NPOCAYILMBAHME 33NU-
cew yepes Takue I'T He "oraywaer™ K CO-
BEpLIEHHO HEe YTOMNAEeT. J3CTeTuyeckw
3TO 03HAYaAET OTCYTCTBME MOHOTOHHOCTH,
1 KpOME TOro, pacllUpPHIOTCA BOIMOXHO-
CTU NpuMeHeHUR NoAOOHWIX [T, ckaxeMm, B
0bnacTv CBA3YU UNK NPK NOCTOAHHOM KOH-
TPONE 3anuCKu Ha MarHMTOPOoHax Co
CKBO3HbLIM KaHanom, ¥ soobuie Beage,
rae NpUxXoanTCR CUAETL B HAyLWHUKAX 4a-~
camy. B 3syxopexuccype, kpoMe Toro,
3HayMTenbHo obnervaerca cBeneHue,
NOCKONLKY KapTuhHa, co3nasaemMan raKu-
Mun [T, ropaapo 6amMxe X “MOHUTOpPHOR".
Bopoyem, n3rovoBneuue npodcdeccuro-
HaneHOW ayauoannaparypbl BbXOAMT 34
PaMKKM 803MOXHOCTEHW OBONbWWHCTBA
paauonioburenei.

ABTOp yxe nony4un Hebnaronpwuar-
Hbi/A OT3bIB HA UAeIo AopaboTku MUHK-TE-
nedpoHoB cornacHo puc. 2 B 1], v 06
3TOM HYXHO CKa3avb HECKONLKO ChoB.
lMpwn 1akon pnopadborTKe Cnepyer UCXoauTb
“3 0cobeHHOCTEX KOHCTPYXumn. Tak, B
TON Xe moaenn "H-23C-1" 3ByK Uany4a-
eTCH Hepes3 pan oTsepcTnim, PacnonOXeH-

3BYKOTEXHHAKA

HbiX NO OKPYXHOCTH, Y IMPOCTO 3aKPuIBaTh
4acTh ux GeccmbicnerHo. MNMoaromy ans
adbdexTnBion paboTnl 3arnyuwxku OHa
nonxua pa3mMeularscsi nosepx NOpono-
HOBLIX aMOywiopoB. 3aroToskn gMamer-
poM 38 MM Buipe3arTCst N3 ¢perpa v Nnpu-
KNeusaioTcs Ha NOPONOH MO BHEWHEeMY
nonyxpyrioMmy xpaww. B apyrom, bonee
NpoCTOM M YRaYHOM (Ha e3rnag astopa)
BapuaHre vakue xXe nonykpyrnbie 3aro-
TOBKK, HO Be3 ueHTPanbHOro Buipesa, ua-
rnbaloTCR Ha KOHYC K 3anpasnfIOTCA NOR
ambywniopbl. lpu nepegersike MUMHU-TENE-
$OHOB CO CNNOWHBLIMM NMOPONOHOBLIMMY |
aMObyuitopamMu anA 310ro B NOCnNeaHMux
BLIPE3aKT LIeHTPaNbHOEe OTBEepCTUEe ANa-
METPOM 0x010 2 CM. B 060ux sapuaHTax
UIYH30UWME OTBEePCTHA OTKPbLITH U CO-
XPaHAKTCA ycnoBua ANs pacnpocipaHe-
HUR 3ByXa CHWU3Y BBEPX, YTO U obecneun-
BaeT pabory KOHCTPYKLIMK,

ABTOPp HEe UMen BO3MOXHOCTHU NpoBe-
CTh onTtMuaauvm ', n03TOMY Bhlllene-
peunucneHHnie 3dPexTu BbipaxeHu cna-
6ee, HO ¥ B TakoMm suae N obecneunsalor
BeCbma NPUARATHOL, TOHKOE U MArKoe 3sy-
yaHue W cpasHurenbHo Ge3onacHyo
AKCNNyaraumio.

N nacroswnid ciopnpui npenopHec
“coBMeieHHbIR” akcnepumenT: tenedo-
Hbl C 3arAylIKaMy, scrasneHHbie B 60nb-
Wwue aMbyunopnul, npuseny, HakoHew, K xe-
naHHomy 3ddexTy NPOCTPaHCTBa Harvy-
panbHbix pasMepos. NpyM 3T0M naHopama
cKkopee Kan, 4em Lupoxasn (6e3 yer-
KMX rPaHnL), HO O4EeHb YCTOWUUBAN KU XU-
Bad, C OTNIMYHOW BO3AYWIHOW NEepCcnexTu-
BoWn. HecomreHHO, deTposnie auadparmMbl
ocnabunu “apueasky” KU3 k renedoHam.
KayectBo 3Byka O4eHb xopoluee, ecnu
Y4E€CTh, 4TO MaxeTr coOpaH N3 NoAPYHHLIX
XKOMMOHEHTOB.

B0 BCex Cny4asx peyub naer, pasymMeer-
CA, 00 OTHOCUTENBHOM YTyuyttueHnu 3By4a-
HWA; BbLICOKME pPe3ynbrathl MOXHO nonay-
YT NKLLb C BLICOKOKAYECTBEHHbIMU Kan-
croonamy. Oco0eHHO LeHHO, YTO Hanbonb-
wun 3ddexT A0CTUraeTCa npn BECbMa
YMEPEHHBIX YPOBHAX MPOMKOCTH, COOTBET-
CTBYIOLUMX 3HAYUTENBHOW OTAANEHHOCTH
K3, pa3bopuusOCTh 1 TOHANLHLIA 6anaHC
npyu 3aTtom He CTpaaalnT. CneposavensHo,
vaxue I T npocTo suiHyxaaloT notpebutens
Gepeyb Opranb Chyxa.

HanoMHuMm, 0aHaK0o, ¥TO aaxe aopabo-
TanHbiMK T HE CTOMT NONAL30BATLCH B
TPAHCNOpTe, OCOBEHHO B MeTpoonureHe,
rae yposeHo wymos gocymraer 90 ab (vam
MyHUe HOCUTL HaywHukK 0e3 rsenepa).
Yro xe xacaercA TenedoHoBs-"2aruiex”, 8
CBOEM CYWIECTBYIOLLLEM BUAE OH, HA MOW
B3rnAA, A0MKHY OLITE NPKU3HAHB HEeNPUeM-
NIeMbiMW KaK B 3CTEeTUYECKOM, TaKk #, OCO-
6eHHO, B MeOMUMHCKOM OTHOLLEHUU KU 3a-
NPpeLeHbl K BBO3Y U NpoaaxXe.

axkcnepr xypxaana “"Hi-Fi Music®
3. Toynzg 8 cesoem ob63ope Hoserwmx I'T 3a-
MmeTun: "...HasepHoe, B yxe Ha cobCr-
BEHHOM OnbiTe MUCb, YTO XOPOLINX...
HaylWHUXOB fpPaKTUyeckn He OblBaer”.
MuiCnb BepHas, HO Ha Bce NIk BpemMeHa?
Haneemcs, 4To ckopO paauonburenwu

Aoxaxyr obpanioe.
NINTEPATYPA
1. Kynadun P. OCTopOXHO: FONOBHLIE TE-
nedounl! — Pagno, 1997, Ne 8, ¢. 16, 17.
2. Konig F.M. Neues Kopfhorerkonzept:

Surround-Sound mit Vorneortung. — Radio,
Femsehen, Elektronik, 1994, Ne 4, C. 14, 15.
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JIAMIbl WJIN TPAH3UCTOPDI?

JIAMIbl !

B. KOCTHUH, r. MockBa

ycunnurens mowHoctn "YM-01" ¢up-
Mbl “"BanaHkon” mMoxer paborarb Kak oT
cobcTeeHHoro (cm, "Papuo”, 1998, Ne 3,
c. 19-21), Tak 1 OT BHEWHero npeasapu-
TeNbHHOro ycunnurenn. HyscrBurenbHOCTb

MOHTaXHbiX coeauHeHnid. INpn ucnonb3y-
EeMbiX B AAHHOM ycunurene BbiXOAHbLIX
namnax 6M45C apocrarouHana AMHENHOCTL
ycunurena obecneynsaerca npu rnybuHe
O0C 5...15 ab. C Harpy304HOro pe3ncro-

” |KX52

£l

' Puc. 17

ero — 0,775 B; HoOMurannbHaa BbixoaHan
MouwHOCTb — 2X 100 BT; makcumanbHas
KparkoBpemMeHHan — 2x200 Br; HOMuU-
HaNbHbLIX ANWana3oH BOCNPOU3BOAUMbBIX
yactor — 7...90 000 lu; HepasHoMep-
HOCTb A4X B Ananasore 20...20 000 Ny —
He bonee 3 nb; oTHOWeHue curHan/wym
— He wmeHee 97 pb; rabapuibel —
475x160x400 mm; macca — 34 kr. Ycunu-
TeNb PACCUUTAH Ha NOAKNOMEeHUEe aKyCTK-
YECKMX CUCTEM C 3NEKTPUHECKUM CONPo-
TusneHnem 4 1 8 Om.

Cxema coepunHeHnn bnokos YM3Y
npviseneHa Ha puc. 7. BxoanHou crepeo-
CUrHan ¢ rHesna XS1 yepel perynaropb
ypoBHS R1 1 R2 nocrynaer Ha nnartel nu-
HenHbix (Al.1, A1.2), a 3aTeM OKOHEUHbIX
(A2.1, A2.2) ycunutenen 34. Nocneanue
HarpyXeHhn! Ha BbiIXOAHLIe TPpaHCHOPMATO-
pbt T1, T2, K BTOPUHHLIM OOMOTKaM KOTO-
pPbiX Yepe3d rHespa XS2—XS3 mMoryr Buith
NOACOEAWHEHb! aKYCTUUECKNe CUCTEMDI.

MNpuHuunNuansHaa cxema xaHana nn-
HEeUHOIO yCUNNTena, CMOHTUPOBAHHOIO
Ha nnate Al.1, nokasana Ha puc. 18. lNep-
BbI KACKafl YCUAUTENA BLINONAHEH Ha TPU-
one VL1.1, axnwo4eHHOM NO cxemMe ¢ Ha-
rpy3xKon B uenu aHoaa. B katoaHyio wenb
3TON namnbl (BbiB. 3 nnaret Al.1) yepes
ueno R6C4 nocrynaer Hanpsxenune o06-
wen QOC co BTOPH4HOK O6MOTKM BbiX0A-
HOro TpaHcodopmaropa T1. MybuHa ee
XEeCTKO CBA3aHa C hapamMeTtpamMu BbiIXOa-
HOro TtpaHchpapmMarTopa v Tononoruen

Oxonvanno. Havano cm. 8 “Pagno”, 1998, N 1—3.
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pa RS Tpnogaa VL1.1 ycuneHHoe Hanpaxe-
Hue NOCTyNnaeT Ha CeTkX TPUOA08 NaMnb
VL2, pabotawowenn B $a3zouHBEPTOPHOM
xackane. B karogHbie ueny 3TON Namnbl
BKAIOYEH reHeparop Toxa, BbINONHEHHbIW
Ha Tpuoae VL1.2. O ero Ha3asHayeHuw no-

ApOBHO paccKa3wLiBanoCh B OAHOW U3 pa-
Hee onybnuKoBaHHLIX CTaren AAHHOro
uukna. Pexum a3onHBepTOpRHOro Kacka-
A3 yCraHaBnuMeaeTCA NOACTPOEYHBIM pe-
aucropom R15 no makcumMansbHOU aMnnun-
Tyde CurHana Ha aHonax namnol VL2, Sne-
MeHThl R13C9C5 koppexTupyloT 4acToT-
HyiO ¥ Ha30BYIO XapPakTEPUCTUKU YCHUIN-
Tena MowHocTU. Ux HOMUHanNbl 33BUCAT
OT KOHKPETHOr 0 BuIXOAHOro Tpaicdopma-
TOPa ¥ NOABUPAINTCA C TAKUM pacueTomMm,
4YTQObI NONYUNUTL AQCTATOUHYIO paBHOMEp-
HOCTb Ha3BaHHbLIX XapakrepucTuk., Pesunc-
Topbt R4, R17 v konpeHcaropwt C1, C2,
C7, C8 obBecneuynsaioT AONONHUTENLHYIO
PUNLTRPALUUIO NUTALWNX HANPAXKEHUW
namMn NUHEeNHOro ycunurTens,

C 8biIxOQ0B $a30UMHBEPTOPHOIrO Kacka-
na (swB. 7, 8 nnartet Al.1) curHans 34 no-
CTYNarT Ha BXOAbl ABYXTAKTHOIO OKOHe\-
HOro yCUunurens MoWHOCTU (BuiB. 7, 8 nna-
Tl A2.1) Ha neHToaax VLS, VL6 (puc. 19).
HanpsaxeHue cMeweHns nonaeTca Ha mux
ynpasnsowme CeTKn OT BHEWHKero sbinps-
Mutena Hanpaxenuem —120 B. Toxu namn
YCTaHaBANBAIOTCS NOACTPOEYHLIM pe3unuc-
TopoM R1 u perynsropom Oananca R2,
AHoAb! NnaMnbl (BbIB. 23, 24) NOAKAIOHBHBI K
nepsuyHbIM 0OMOTKaAM BBIXOAHOrrO TPaHC-
dopmartopa T1.

Cxembl KaHanoB ycuanutenen, CMoXT-
POBaHHLIX HA nharax Al1.2 n A2.2, aHano-
FM4YHbI ONUCaHHbIM. BiBOALI 3TuX nnar
yKa3aHbi Ha puc. 18, 19 B ckobkax.

MpuHunnuanbHan cxemMa WUCTOYHUKA
nuTasua (nnara A3) yeunurensa MOLLIHOCTY
nokasaHa Ha puc. 20. Ceresoe Hanpsaxe-
HUe nocrtynaer Ha TpaHchopmMmarop nwura-
HUa T1 yepe3 GunbYp NOAABNEHUA BbICO-
Ko4yactToTHbix nomex L1L2C3C4 u suiknio-
yarenb SB1. K BYOpUYHBIM OOMOTKaM
TpaHchopMmaropa NOAKAKYEHO NATb Bbi-
npaMutenen. O1 shinpaMUTens Ha Hanps\-
xeHue +420 B (VD2 — VD5S) nuraworca da-
3ouHBepTOopHbLie Kackanwl, +400 B (VD6—
VD9 u VD10—VD13) — aHoguuie uenw
naMn  BoIXOAHLIX Kackanos, +175 B

(VD14—VD17) — nepsbie Kackaasl NuHen-
HbiX ycunureney u uenu SKpPaHupyrownx

Puc. 18
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CeTOK namn BhIXOAHbIX xackagos, —120 B
(VD18—VD21)} — uenn ceToyHOro cMeLwte-
HUA NaMn BLIXOAHbIX KACKa{OB W NaMnbl

reHeparopa T0Ka NUHEeNHOro yCUaUTens.
Bce sbinpaMiTen 8uinoNHeHb! No MoOCTo-
BbIM CxeMamM, 1A nonasneHmna BLICOKo aA-
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CTOTHBIX fIOMEX AvOAbl 3AWYHTUPOBAHY
KOHpeHcatopamys C14 — C33. B kaveciBe
ANEeMEHTOB, Craaxuealownx nynbcaunu,
UCMONB3YIOTCA OKCUAHBLIE KOHAEHCATOPb
C2 — C7, C11, C12, 3awyHTUPOBaHHbLIE
KOHAeHcaropamy eMxkoCcTuio 0,1 mx®d. Ha
BLIXONE BLINPAMUTENS HA HanpRxXeHue
-120 B ycraroBneH crabunurpox VD1,

HuTh Hakana scex namn ycunurensa
MOILHOCTH NUTAIOTCR NEPEMEHHBIM TOKOM
oT oTAensLHOMN obMoTk 13— 14 ceteBoro
TpaxHchopmaropa T1.

Yecunutens MOWHOCTH CMOHTWpPOBaH
Ha naty nnarvax (Al.1, A1.2, A2.1, A2.2 u
A3). BHe nnar pasmelierbl BXOAHLIE Y
BbIXOAHbIE rHe3na, Perynartopbl YPOBHA
CUrHanNa, BLIXOAHLIE 1 CETeBOW TPAaHC-
¢dopmaropsl, anemeHTse uenu O0C Ci,
C2, R3, R4 (cM. puc. 17), dunetp nonas-
NeHnA BbICOKOYACTOTHBLIX NOMEX, BLIKSIIO-
Yavenb NUTaHUA U AONONAHWUTENbHAA PO-
3etrka XS1 (puc. 20).

Bce nocrosuubie pesucropul — C20-
23 u C2-33. B nuHenHoM ycunurene Uc-
nonb3yorca koHasHcarTopsl K50-24 (C3),
K73-17 (C2, C7); K71-7 (C9), K78-2 (C10,
C11). Bece oCTanbHbie OKCUMAHLIE KOHAEH-
caroptw ycunurens MowHoctu — K50-27,
KOHAEHCATOPLI, WYHTUPYIOWME A0t Bhi-
npsMuTenen U crnaxveaoume GunsIpbl,
— K73-17.

Perynstopul yposHa curnana Ri, R2
(cM. puc. 17) — Cl13-4M, noacTpoeyHbie
pe3ncropul R15 (cm. puc. 18) v R1, R2
(cMm. puc. 19) — ClN4-1.

BhixoaHsie TpaHCHOPMATONL! BLINON-
HEeHb! Ha Mmardurtonposonax UI32X64.
NepauiHbie 06MOTKM §—1 1 1—6 coaep-
Xar no 444 svrka nposona MN9B-2 0,45.
BTOpUYHBIE O6MOTKN CEKUMOHUPOBaHDI, W
KXAAR CeXuns COAEpPXnT 26 BUTKOB Npo-
Boaa N3B-2 1,32.

vo/8- V021 KA1057

(JZ,(JT
4015 Mx

W1 ANIOTEM o |

LILLZ-A4N 10Mn/s

B ceresom TpaHchOopMaTOpe NCMONbL-
ayerca marnwronpoeoA LL40x<80. lNepswny-
Han obMoTka 1—2 cocrouT U3 344 surkos
nposoaa 13B-2 1,0. Bropuynbie 06MOTKK
conepxar: 3—4 — 464 suTka NpoBoaa
N9B-20,16; 5—6 u 7—8 — no 450 suTx0B
nposona lNaB-2 0,45; 9—10 — 195 sinTXOB
nposoaa N3B-2 0,16; 11—12 — 156 sur-
KOB TOro Xe nposoaa, 13—14 — 11 auTKOB
nposona N3B-2 2,5, | J
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GEPPUTOBDLIE MATHUTHDBIE NOJIOBKW
AJ1A 3BYKO3AINMUCU U OCOBEHHOCTW

UX NMPUMEHEHUSA

B. CAYKOBCKMHM, r. Canxr-NMerepbypr

TexHonorua U3roTOBNEHUA KACCETHOW
AByXKaHanbHOW ronosxyu B obuwem suae
CBOAMTCA K Cnefyrouemy:

— Ha nonybnoku (puc. 6) HanbIART Tak
Ha3biBaeMbie OrpaHUunTeNN HOPMUPOBAH-
HOW TONWMHLI B 3aBUCUMOCTU OT Tpebye-
MOW LWUMPUHLI paboyero 3a3opa. fanee
nonybnoku cnawvBaioT CTeknom. B wens,
00pa30BaAHHYIO OFPaAHUHUTENAMK, CTEKNOo

mabuny cmexsa
Jepanuy-

onybnonu
Puc. 6 —

3areKkaer KanunnapHo. 3aremM 13 Cnand-
HOW 3aroToBKku Buipe3arnT 6noku paaMepa-
M 1,05 MM (WwupnHa asyx xaHanos),Ha
KaxaomMm OGnoxe Nnpopes3aT nas nog Mex-
KaHanbHuiK 3KkpaH (puc. 7), BxneunsaldY
MEXKaHanbHblA IKpaH ¥ couwnudoBbLIBA-
0T NnepemMbiuxy (pnc. 8, 9).

3akoH4YUB CKAEUKY 3neMeHTos, obpa-
3yioLnx paBouyio NOBEPXHOCTL, 3arovTos-
Ky wwdyor no paguycy (puc. 10), npu
3TOM BLIAEPXUBAIT rNybuHy 3a3opa
40...60 MmxMm. MNocne pa3bpakosky NONKOC-
Hble HakOHEeHHUKU CO CHOPMUPOBAHHLIM
3a30pOM roTosnl x c6opke.

HJOCTOMHCTBO TaKOW TPYAOEMKOW
TEXHOROrUM COCTOUT B TOM, MTO napan-
NenbHOCTh U COOCHOCTL 3a3opos 6noka
crepeoronosok obecneumsaeTcs asrvo-
MaTuvecKku.

Bonee npocron cnocob — "noane-
MEHTHAA" COOpKa: ronoBKKM KaHanoB, JK-
paH v OCTaNbHbLIC INEeMEHTH! U3roTaBMBa-
IOT OTREenbHO, a 3areM "cronkon” nubo

:
Puc. 7

cknensaoT, nubo cnanusaT crexsnom. Ho
TaKkas npocToTa, Kak roBOPUTCA, «BbIXOAUT
60oxkomM»: COBNIOCTU COOCHOCTL U nNapan-
NenbHOCTL 3a30P0B NPaKTU4YEeCKU HEeBO3-
MOXHO. [10 3TOWK TEeXHONOrMK NPON3BOO -
nuce ronoskuv 8 NexaeHckom MO 3BT, 8 ya-
cTHOCTY 3[124.012.

OCHOBHbIE .06N3aCTU NPUMEHBHUA rO-
noBoK w3 MK®:
— annaparsl 4AnNa CKOPOCTHOW nepe3anvu-
cy, paborawme Ha CKOPOCTAX BbillG HO-

fipogonxenno. Havano cu. 8 "Pagro”, 1998, Ne 3.
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MHUHANLHOW. TOXY NOAMaArHUYUBaHuA, B 3a-
BUCMMOCTU OT CKOPOCTHU, MMEKT 4acToTy
or 200 kluno 2 Mly;

— BbICOKOKaueCTBeHHbLIe HTOBbLIE MarHiu-
TOdOHBI, paccuTaHHbie Ha Q0N CPOK
cnyxObt U CTabUNBHO BLICOKOE KayecrTaso
paboTw;

— MarHuTodOoHB cpenHero knacea (1—2-n
rpynNnN CROXHOCTK), KOTOPbie 3a CYeT npwn-
MEHEHUS Taknx rofiIoBOK HEe TONLKO BbIAr-
PbLiBAIOT B RONrOBEYHOCTH, HO TAKXe YAyY-
WAaT K3a4ecTso 38y4aHun [3].

KOHEe4HO, BO3MOXHbI 1 KPAarnHOCTH: YyC-
TaHoBka ronoBku 3024.751 8 MarHuTo-
dOHHYIO NaHeNb BeCbMa HU3KOro Knacca
(8 maruuTone "Menopun-106") smecto Ml
Tuna BRG 3/124.N (Bexrpusn) coseplueHHo
npeobpasuno asyqaHme (Kak roBopar, "He
y3Hate!"),

HeobxoaMMO Takxe Y4YUTbiBaThb, HTO
ronoBxyu, NnpMeeneHHne 8 Tabn. 2, He nu-
wyt Ha MJ1 M3KIV ("Metal”).

lNpy noacuere 3aTpar MOXHO NPUHATD,
Y10 O0pHa ronosxa u3 MK® no gonrosey-
HOCTU J3KBUBANEHTHA TPEeM U3 ceHpacra

Puc. 8 Puc. 9

(CpoK OrpaHuyeH NOnHLIM KU3HOCOM Mar-
HuTodOHa). ECnu nokynars Ha 3asone, 1o
CTOMMOCTL OAHOWK ronosku Tuna 3/124.750
xone6nerca ot 20 no 24 pybnen 8 3aBUCH-
MOCTHW, rAe noxynartL — 8 oraene cobbita
3asona "MarHeToH” unv B MarasmHe 3aBo-
na. Ha poHke K aromy npubasnferca "Ha-
KpyTka“~ aunepos.

[pn HacTponke MarHuTogpoHOS C dep-
PUTOBOW rONOBKOI NPOABNRKIOTCHA O0CoDeH-
HOCTU, CBA3aHHbIE CO CBOMNCTBAMU NpuUMe-

e [ [

HI'ID 10000 MT-2

HAEMOr0 MaTepuana: rak, TOK NoAMarHu-
yusaHuA B 2...2,5 pasa MeHblle, YeM Y Me-
TannauyeCkux ronoBok, a BbICOKas nobpoT-
HOCTb NPUBOAUT K PE3KOMY BANSHUIO pe-
30HAHCHbIX ABIEHNIA HA NPOLECC HACTPOn-
xn. NapameTpul GeppuToB, NPUMEHSEMBbIX
nsa narorvosnenna MM, npusenenn B Tabn.
3. Ana cpasHeHUa [aHbl napaMeTpbl HEKO-
TOPLIX MArHUTHbIX CNNasoB (N0 APYrvMm
Marepuanam cMm. Takxe B [10, 11]).
Nepen ycraHoskon MI xenarvensHO
onpeaenuTs ee UHRYKTHBHOCTL L., , COb-
CTBEHHYyIO emxocTb C,. » noOpOTHOCTL
Q... PaHbiie 3aBoA-u3rovosuTens 8 nac-
rlom'e Ha Ml pasan nHamsuayanbHble 3Ka-
yeHus L, 30C, a Taxxe TOKO8 3anucu v
noaMarHuumsaHua. Tenepo B nacnopre
NPUBOARTCH NUIWb HEONPaBAAHHO pacuiun-

Puc. 10

PEHHbIE Npeaenbl Ux 3Ha“eHWn, YTO Mpwn
CYLWEeCTBEHHOW CTOUMOCTH roNnoBOK BbI3bi-
BaeT TOMbKO HepoymMmenue. Ecnu 3HavueHus
TOKOB MOXHO YCPEeAHeHHO B3AaTb n3 1abn.
2, TO0 MHAYKTUBHOCTL Tpebyerca onpeae-
NUTL NOTOYHEee. MOXHO pPeKOMeHA0B3Tb
cneaylowyio Meroanky namepexnums L.
C.. Cxema namepenus npusegeHa Ha
puc. 11.

MHAYKTUBHOCTD MarHUuTHOW rONOBKH

L, obpa3syer xonebarvenbHuii KOHTYp C
cymMMapHoun emkoctbio Ci= C +C +C .,
rae C, — cobcreeHHan EMKOCTb ronoOBK#:;
C.ap — €MKOCTb MOHTaxa; C_ — gonon-
Haglpeﬂbﬂaﬂ eMKOCTb. [lnA uamepeuun :-xe-
nareNsHo umetb 4—5 nomunanos C,
S no 80 nd, u3BeCTHLIX C TOYHOCTLIO HE
xyxe 5 %, 370 HenoCpeaCTBEeHHO BAUAeT
Ha TOMHOCTbL uamepennn. Jlonyck Ha R1 u
R2, BXOAHaN eMKOCTb U BXOAQHOE CONpo-
TUBNIEHME MUANKUBONLTMETRA HEKPUTUY-
Hu!. MToaxniovenue K Ml nyiwie Bcero npo-
U3BOAUTL C NOMOLWLLIO FHE3R OT NoAXOAR-
wero manorabapurHoro pasvema (Ha-
npuMep, or PI35-3M u 1. n.). lNMposoa
nopxmoyeHua Kk MIT 1 sniBoan R, Cnm
AOMXHB METb MUHUMANLHYIO ANUHY BNA
yMeHbwenua C, .

Tpebyemasi NOrpewiHoCTb YCTAaHOBKW

4acToTH rexeparopa cocrasnsaer 1...2 %,
'l'hﬁnm.m 3
Py Omt-m 1. °C
Om-cm i

. (0054 mmn
10000

P——— m

@ | o | @
.0, (025 16] L _ m_
! 10 (10%) 500 500

0O6o3naveHun:

Y, — H84anbHag MArHNTHaA NPOHWUREMOCTD,
B ... — hhaykuma npu H=800 A/m;

Hc — KOIPLIUTUBHAR CNA;

o [ | - |
(126-10%)

P — yAenstoe CoNnpoTHancHue,
T, — remneparypa Kiopw;

P, — NOpUCTOCTD;

H, — 1Bepaociu no Buxkepcy.
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BbiXOAHOE HANPAXeHme B anana3oHe
20...200 kl'y — He meHee 3 B, Heobxonu-
Mas YyBCTBUTENLHOCTb MUANMBONLTMETPA
— 3 MB.

Nogxniouan No ovepenn KOHACHCATO-
poi C, . PasHbix HOMWHANOB, HA4YMHaA C
ManbiX 3HA4YEHUW, OTCUUTHLIBAIOT pPe3on-
HaHCHYIO 4acToTY KOHTYpPa N0 MUHMUMATNb-
HOMY NOKa3aHWuo MUNNNBONLTMETPA NpU

Puc. 11

U3IMEHEHUU 4acToThl reHeparopa. Npeold-
paayﬂ N3BECTHYIO cpopmyny, nony4yaem
=(2,53/L,,)X10%/¢°
rge C — cyMMapHas eMK(ngb nd;
L= umynuauocrb 1 (oA pepputo-
BbiX rontioBOK 8 iaHHOM AMANA30HE 4dCTOoT
BENNYUHA NPAKTUHECKN NOCTORHHAA);
f‘m — PE30HAHCHAaA 4acToTa, ki U.
OTcrOp,a cneayer, 4to mexay C, v
I/f nMeerca nuHenHas 3aaucumocm,
no xompou MOXHO onpegpenuTts C . . [le-
NaeTca av0 cneayuwmmM obpa3om ["1'2]
— ONA KKLOTO UCNoNb30BAHHONO HOMM-
Hana C, NOACYMUTLIBAGTCH BeNuuuHa
10%/fe0 oM. npumMep 8 1abn. 4);
— C'rpomcn rpaduk {puc. 12), rne no ocu
abCLUMCC OTKNaALIBADTCA 3HAYEHWA Cron
no ocy apauHar — | tL')“/f2
10 nony4eHHbIM TOHKEIM NPOBOAUTCH
npaMas 0o nepecedeHus ¢ ocerwo abce-
uucc. Touka nepeceyenma v naer 3Haye-
Hue (C,,+Cugp). Mpu annuHe coeauHeHun
mMexay R1, C. .~ 1 Ml MeHblse 2 cM em-

Jion
KOCTb C,up MOXET ObiTb NPUHATA PABHOW
2 nd> E
nap

e NPMBEAEHHOM npumepe
{
Lur = 2,93/(C,+ C

=13 n®. O*rcrona HaXo0aAuM
) X 10“/f2
= 2,53/13X0,485 = 0,0944 '

C,=13-2=11nd,

M3MEpEeHHLIe 3HAYEHUS C,,, ans pas-
HbiIX  3JK3eMNAKPOR FONOBOK  TUNa
3024.750 — 3024.752 nexar B npepenax
7...20 n®. I71a eMKOCTb OTANYALTCH ANA
PaaHblX KAHANOB ¥ NIMEHARTCH B 3aBUCH-
MOCTW OT NOAKNIDYEHUA obWwero nposona
K 0AHOMY b0 K ApyroMy suisoay MI.

Ana Merannn4ecxux ronoBox 3ToT Me-
TON onpenenelns CObCTBEHHOW €MXOCTW
N MHOYKTUBHOCTW OKa3biBAeTCA HENPUro-
AEeH U3-3a ux HU3KOK NOGPOTHOCTYU U, Kax
CheacTsue, CUNbLHOWM HaCTOTHOWU 3aBUCU-
MOCTY UHOYKTUBHOCTM.

ToyHoe uameperue Q, . B nobutens-
CKUX YCITOBUAX 3a'rpyp.neno B obuiem cny-
yae .uoﬁpomocm KOHYYypa Q onpenension
M0 Pe30HAHCHOMN KPMBON (CM, [12]):

0 f a/(fuurc MHII)
rae frines 4acTOTa pe3oHaHca, klihy,
Tine &"?m — 4acTOThi, NpY KOTOPbLIX Ha-

NPSXEHUE HA KOHTYpe Naaaer Ao YpoBHA
0,707U klu.

[ ¥4] { ke

To4YHOCTbL U3MepeHna 3aBUCUT OT CTe-

PAOUO Ne 4, 1998

NEHU WYHTUPOBAHUA KOHTYPA BXOAHbLIMMW
COMNpPOTHUBAEHUAMKU N3IMEPUTENbHBIX NPWN-
60p0B8, TOYHOCTU oTcHweTta 0 707Umc v 4a-

CTOT f503: fun W Suiaxc- NS M3MEpEHN € No-
rpewHocYLIO 40 5 % npu Q =20...40 Heob-
XORMO, 4TOOL!I CONPOTUBNEHUE LWYHTUPO-
BaHug bbino He meHee 10 MOM, a Bennuun-
HB! fooa fumn fuaxe 0,707U, 5, vsMEDPAIUCH
C NOrpetHoOCTLIO He 6onee 0,2 %. (1o cxe-

17210
14

hZ}

Ml 3424. 757

10
08

w5 0§ B

Pwuc. 12-

Me puc. 11 conportuBaeHue WysTHpoBa-
HUA NPpUMEpPHO pasHO R1, 4To AaeT yMeHb-
weHve Q Ha 50...70 %.

Ncnonsb3osanne NOAEBbiX TPAH3UCTO-
poB8, nMmermnx 6onb-

LLIO@ BXOLHOE CONpO- T AL N A

TUBNEHWE, 3acTaBnf-
eT NPUHKUMaTL Mepbl
no 33auysre Or CraTu-
YEeCKOro snexTpuye-
cTBa (Crarnuecknn
noTeHuMan Hanpsaxe-
HUA Ha pykax onepa-
TOpa OTHOCUTENLHO
3eMAN MOXET A0CTh-
rarb 20 kB!).

B npaktuyeckon
pabore MOXHO Opmn-
EHTUPOBATLESH Ha

3R4.750

e —1

-1 L L
15 20 26 30 Capp, 0@

AAHHbLIE U3MEepeHUHn,
NpuBeieHHbIe 5
Tabn. 5. Uamepenwn
NPpoOBOAMNUCE KaK B
avana3oHe BepxHux | YA 751
3BYKOBbIX 4ACTOT, Tax
W B OpMana3oHe 4acTor
T0Xa noaMarHuynea-
HUA. [lorpewxHocTs

naMepeHnn — OKxono
5 %. MNpu n3mepeHunx
UCNONL3OBANUCL KOH-
AEeHCaTopL C MaanMH
notepamu, a C

C., Gunu npumms c
6ONbLINM nonyieHu-
eM paBHbiMKu 15 u

3PA.TR

3BYKOTEXHUKA

Roes = Qur VL, /Cx
R, = 106 (F!‘m /Q%,.).
me Rm — PC30HAHCHOE conpoTtuaneHue, MOm;

— WHAYKTUBHOCTbL FONOBKMU, [ H;
— CYMMapHas €MKOCTb, ruD
R — axXTUBHOE CoNpoTHaNeHKe noTeps, OM.
ﬂ)‘lﬂ Xenawwmx pasobparscs geransHee
pexomeHayem [13].
AHanu3 nony4vex-
] HbIX AAHHLIX MOKA3bi-

Baer cneavoulee:
BOOPOTHOCTL YMEHb-
uiaerca npu 6onee
IWMPOKOM 3a3ope MIN
U Npun yBenuyeHun
C,, OCraBascCb O4eHb

BLICOKOU (necaTku
eavHuy) 8 obnaciw
BEPXHUX  3BYKOBbLIX

4acToT. Ha vacrorax
TOXKa NoamMarHK4YuBa-
HUA ROBPOTHOCTDL
dEeppUTOBLIX NOACBOK
TaKkxe AOBONBLHO
6onbwas (Ha meran-
nnyeckon Ml MeHb-
we eauHuubl, l3amMe-
pUTb He YyAaercs).
Mpwn 3TOM Rm YaKOo-
BO, 4YTO B Cny4yae cOB-
naieHnsa 4acrorhl fm
C HacToToW TOKa Nog-
MarHM4uBaHua B pe-
XviMe 33anUCH BuLiICTaBUTb HOMUHANBHLIE
TOKM NOAMArHU4UMBaHUA NpPU ODOLIYHOW
cxemMe X N0AaYU CTAHOBUTCA HEBO3MOX-
HbiM (nony4aerca “nepebop”). R, ¢eppn-

TaGnuuya 5
, XOm] R, Owm

6 nd cooreercreex-

HO. JTO fonylieHue u Y2101 2
Haberawwias nNpy Bbi-
YUCNEHUAX NOrpeLisocTs aanu pa3dbpoc
3Ha4YeHun UHAYKTUBHOCTM L, , KOTOpbie
paccuuTuiBaAUCb No GOpMyne, NpueegeH-
HOW paHee. Pe30oHaHCHOe COonpOoTUBNEeHue
napannensHoro xonebarenbHoro KoHTypa
R, ¥ axTuBHoe conpoTusnexne norepb R,
pg?:acqmuaanmb no ¢opmynam [12]:

* Npwunsvo: C =15 nQ; Cm=6 nd.

TOoBbIX MIT 3HAYUTENLHO MEHLLUEe, YeMm Y
Metanauuecknx MI, Hanpuwmep rtHna
3424.211 ("Masnak™), ocaGeHHO Ha cpea-
HMX U BbiCKX vactorax (200 OM npoTtue
3...5 xOMm!). 3TUM OOBLACHABGTCH CylLecT-
BEHHO MEHDbIUKUWA YPOBEHbL TENNOBLIX WY-
MOB Y GeppuTOBbLIX FONOBOXK.
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3BYKOTEXHUKA

lepen TeM, Kak rnepenTt K KOHKperT-
HbBIM BONPOCaM ONTUMM3auuwn napamer-
POB W PerynvpoBKN MarHnToQOHOB C hep-
PUTOBLIMK rOfI0OBKaMK, Heobxoaumo Ha-
NOMHWTb HEKOTOPbLIE TEPMUHbLI U TI0MIOXe-
HUA, NPUHATbHIE B TeXHUKe MasrHUTHON 3a-
nucy 3syka, OnopHas yacvora, NpUHATaN
315 Iy (panbue, pno 01.07.88 r. , HOMK-
HansHan Yacrora — 400 lNuy), nossonaer
CpaBHUBaTb peaynbraTtbl udmeperun [8).
Ha aton yacrore namepserca 34C rono-
BOK NpU BOCnpou3seneHwun, AYX Taxxe
n3mMepseTcH NQ OTHOLLEHUIO K 3TOW 4acCTo-
Te, Ana 3TOro NpUMEeHseTcn CurHano-
rpamMma, 3anvcaHHass B COOTBETCTBUW C
pekoMeHaauuaMn MexayHapogHon dne-
KTporexHmuieckon Komuccum (M3IK). A4X
MArHUTHOrO NOTOKa XOPOTKOro 3aMbiKa-
HUA 3TOW curHanorpammel N, ab, paccuu-
ThiBaeTcq no ¢popmyne (14}

1+1/(2nft,)?

1+(_2mz,_)3“ '

rae f — vyacrora, Ny,
1y, T — NOCTORHHbLIE BPEMEHM, C.

OTHOCWUTE/bHbLIA YPOBEHL 3anucu
MAarHUTHOrO NOTOKa KOPOTKOrO 3aMbiKa-
HWA PACCYUTLIBAETCA KaK pa3Huua Mex-
ay N(fy n N(315 ), roe 315 Ny — onop-
Has 4yacrtota. YMCnEeHHbIe 3HAYeHus OT-
HOCUTENLHOIro YPOBHA 3anucu npmseepe-
Hi! 8 [9]. [10 3TM 3HAYEHUAM pPacCUnUTLI-
Baetca D, ronosku 6e3 notepe. B 1abn.
6 NpuReneHbl pacyerHble 3HA4YEHWUA OT-
HOCUTEeNbLHOro YPOBHS 3anuck (onopHan
yacrtora 315 'y, 1, = 3180 mMkc, 1, =70 u
120 MKC).

HYacToTHas xoppexuus KaHana BOC-
npou3aseneHnAa, T. €. Tpakra ronoBka—
ycunuTtene sBocnpoussepnedns  (YB),
AONXKHA obecneynTs BbinonHeHne Tpebo-
BaHWW K HEpaBHOMEpHOCTY AYX B 3aaaH-
HOM Aanana3oHe 4actor. Takmm oBpa3om,
craspaprtuaaunua 3asmcnmoctn AMX N(f),
npeanoxeHHaa XeerapaomM B NATUAECK-
ThiX ronax, NPUBOAMT K CTaHaapTu3aunn
AYX kanana Bocnpown3senenus. Buibop

N=20Ig

.36
8 |

OTHOCHTENbHLEA YPOBEHD 3aNUCH

Yacrora, MArHKU THOrQ NOTOKA KD POTKOro BOCNPOM IBLL1EHHA TONOBKH
My 6e3 noteps, Dpy,, AP
_ u=we | =120mMke
315 0 - 0
400 2 1.9
25 -15 -14,9
31,5 o4 9,6 -146 -14.4
40 4,1 42 13,9 -137
63 2,1 2,3 -11,9 -11,7
80 1.4 1,6 -10,5 -10,4
125 0,6 0,7 ! -74 -1.3
20 0,1 0,2 -1,9 -1.9
200 0,2 -0,7 38 3.4
1000 08 -18 9,3 82
2000 2,5 -5 13,5 I
4000 6,2 9.9 5.9 12,2
6300 -9,4 -13,6 16,6 12,4
8000 -11,3 -15,6 16,8 12,5
10 000 -13,1 -17.5 16,9 12,5
12 500 -15 -19,4 ¥ 12,6
14 000 -15.9 -20,4 17 12,6
16 (00 -17,1 21,5 171 12,6
18 (00 -18,1 -2.,6 17,1 12,6
20 000 -19 -23,9 17,1 12,6
22 000 -13.8 -24,3 17,1 12,6

" 1,=3180 Mxc.

TabGnwvua 6

Omocurennias AYX °

pacnpeneneHns npeabiCkaxXeHnn mMexay
KaHanamMuy 3anucyt n BOCNpoun3BeneHuns
cAenaH, kak ckasaHo 8 [15], "ucxoaa wu3l
HYAaCTOTHOW XapPaKTepMUCTUKHU OCTAaTOUHOro
MarHUTHOrO NOTOKA 3anUCaHHOWK HOHO-
fPamMMmbl, KOTOPYIO MOXHO NOAYYATHL NPY
CYWECTBYIOWWNX NEHTax W pa3syMHOW Be-
NnuYnHe NpeabiCKkaxeHnv 8 ycunurene 3a-
nucu”. C 0AHON CTOPOHL!, 3TO NO3BOARET
06MEeHMBaTLCA 3aNNCAMU, HO C APYron —
caepxvieaer pa3paborky u npumMeHeHue
HOBbLIX, ~"HECTaHOaPTHbIX® MArHUTHbIX
NeHT. NpnynHel BbIBopa KOHKPETHbLIX 3Ha-
YeHUW T, U T, Mbl 3f1eCb paccmMaTpusaTth
HEe Bynem.

B 1vabn. 6 npu-
BeAeHbl 3HAMEHWUS
Dp,.n A9X ronosxwu

/6

5 o [ U 1

Doy Ty = 70 MKC
Upya, Ty =120 i€~

st & - =g

g

il -

| 3424751 -
(T1=70mnc)
1 JA74. 752114
(7 = 120 MKC)

& 6e3 nortepbL, a Ha
puc. 13 nokaaaH ee
Bua BMecTe ¢ AYX
ronoBoOK TANOB
3024.752 (t, = 120
mkc), 3024.751 wu
3024.750 (tr, = 70
MKC). Boicokana 4nc-
TOTa paboven no-
BEPXHOCTY rONOBOK
nO3BONAET nony-
YATL MAansle KOH-
TaKkTHbIE noTepun.

Kcratn, Gnaropaps
"CKONL3XOCTN" no-
Y BepxHocTy MI, oHu
- npaxTu4ecKu He 3a-

FPASHRAIDTCA N He
TPpebywT 4YacTow
YUCTKN. Boicoxue
MartnTHLIE CBOW-
CTBa MOHOKpUCTAan-

Puc. 13

22

nuyeckoro deppu-
T4 obecneyusaloT
HUYTOXHO Mansie
NOTEPY Ha TOKU
PykO U nepemar-
HU4YuBaHue wmarve-
| pyana. Tem He me-

HEe X0 peanbHbix BOMHOBLIX XapakTrepwn-
CTUK OTAKWYAETCA HEeKOTOPbLIM “ynnouie-
HUeM™ seplwuHul n 6onee NOMOrum cna-
AOM B 06nacTty BLICOKUX HAcToT. I70
MOXHO BbiN0 Gb1 OOBLRCHUTL KNNHOBUAHO-
CTblO 3a30pa, KaK noxa3aHo B [ 16], HO u3a-
MEPEeHNA WKPUHB 3a30pa 3TOro He Bbi-
AaBunyn (B npegenax TOMHOCTM n3mMepe-
HUA). Hanbonee sepositHoe obbACHEHUE
ATOro — n3aMeHeHne MarHUTHOW NPOHKU-
UaeMoCTy marepuana B 30He 3a3opa ua-
3a andody3nmu crexna 8 cepaedHuk (4To
MOXHO NpeacrTaBuTh NapannensHowu pa-
60TON HECKONbKUX 3a30P0B PAa3HOW wWu-
PUYHbLL). A4X B 0ONACTU HNXHUX YACTOT ne-
XUT NnpyuMepHo Ha 1 Ab Buiwe Dy, v Ha
puc. 13 He AeTanuanposaHa.
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PALLUONPUEM

YKB MPUEMHMUK

B. rYCbKOB, r. Camapa

[ HecMoOTps #3 TO, YTO B HACTOSLYEE BPEMA H3 NPHUNABKAX MAra3wHoo
MHOI0 cambiX Pa3Ho00Pa3HbIX HOCHMbIX PARNOTIDHEMHHKOB (B OCHOBHOM
iaopgﬁe:mux, 3HAYHUTENILHO MEeHbUIe — OTEYEeCTBEHHbIX), MHTEPEC paano-
: UTeNIeN K KOHCTDYHPOBSHHIO noqobHbiX #uanenus He nponan. Oun
BECbMa NPOCTHI 110 CBOEMY YCTPOKCTBY, MOryT ObiTh DE3NTH30BaHbi 4OCTa-
TOYHO ObICTPO, OYKBANLHO B TEYEHNE HECKONMLKMX aHeH. K ToOMy xe cama
| pabora, Nycrs gaxe ¥ HecsnoXHas, NONOSIHRET BALUY KOMWIKY OoneiTa rno

PerynnpoBke ¥ pelieHniio Apyrux 3aQa4, 4acro BOSHUKAOWHX NpH Cco3qa-
| HM B BKCNNYaTauNK Bos1EE CIIOXHON annaparypi.

—r .

Ha ctpaHvuax xypHsana “Paagno”™ goso-
AMAOCH HEOOHOKPATHO HYUTATh NOAPOOHLIe
ONUCAHUSA NPUEMHUKOB AN UHOMBUIYA b~
HOrQ WCNOMNL30BAHMUA. MIX OCHOBOM B NO-
cnenHee spema, Kax NPAswuno, CAYXAT MUK-
pocxema K174XA34. OHa no3sonuna cyuie-
CTBEHHO YNPOCTUTL CXEeMOTEeXHUKY BLiCOKO-
HYaCTOTHbiX Kackanos. OaHako 4N HOCHMbIX
KOHCTPYKUMA Cepbe3HbiM HeRoCTarkoM
bonbluyHCTEA NPBANOXEHHbLIX BAPUAHTOB
MOXHO HA3BaTL NPUMEHEHWE B HKUX A0CTa-
TOYHO OOPOTUX ¥ IHEPrOeMKMX YINoB 3MeK-
TPOHHOM HacTpoixm, C OGaokamu BHIBOPA
nporpamMM. Takue peleHun, Ha Mo B3mAA,
He onpasaaHbi U C TOUYKWU 3peHns yaoberea
10/1b30BAHUA, TaK KBK OCHOBHWI@ WX QOCTO-
MHCTBA (BO3MOXHOCTE (DUKCHPOBAHHONW Ha-
CTPONKK, AMCTAHUMOHHOE YyrnpasneHue wn
T. N. ) NONPACTY MINKLWHK 8 manorabapur-
Hbix annapaTtax ¥ bonee yMecTHbl B CTaumo-
HapPHbLIX KOHCTPYXLMAX,

Otnuuntennioil ocoBEHHOCTHIO Npea-
naraemoro YKB npuemMHnka ABNABTCA UC-
nonbL308aHKWe CaMoAenbHOro, NPOCTOro B
N3rotoenerny ¥ yaobHOro 8 NpUMeHeHKn
y3a HacTpoiKy, COBMELLEeHHOSO C ane-
MeHTaMn KOHCTpykunu. (ipaBaa, wW3-3a
NPOCTOTHI KOHCTPYKUMNM PaaMonpueM on-
HUX ¥ TeX XE CTARLMIA BOSMOXEH B ABYX f10-
NOXOHWUAX perynatopa. OaHaxko 3ToT Heno-
CTaTOK MOXET ObiTo YCTPAHEH AOCTRTONKO
NPOCTO — NOCTAHOBKOW YyNopa ANA Py4KH
HaCTPOMKW.

MNpn pa3pabortxe npueMHuUKa crasBu-
NACh TAaKKE 38884M MAKCAMaNbLHOID ero
yAelieBNeHnA, yNpouieHns IXCIUTYaTaLm,
pPacuwupeHus GyHKUMORENbHbBIX BO3MOXHO-
creid. B cBA3K C 3ITUM Obin MCcnonbL3oBaH
TONLKO MOHOMPOHNYBCKAA PEXAM NPUEMA,
ANA NUTARUA NPUMEHeHB! ManorabapuTHHe
DUCKOBbIE BXKYMYNATOPH, ANA NOACBETKA

—_—— e i o = —— q
—

I £1 215 |, 041 K174 XSS .
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BCTPOGHA NAaMNoyka HaxkanusaHua (OHa
MOXET CITYXUTb U Honrapukom). fpuemMHnK
YKOMIUIEKTOBaH MPOCTEeUIUM 3XKOHOMMY-
HbiM 6NOKOM 3apANKK aKKYMYARTOPO8 OT
COTH NepPeMeHHOro Yoka, B Kayecrse aH-
TeHHbi paboraer NPoBOA NOAKMOYEEMOro
rofioBHOro renedoHa.

OCHOBHLI® TeXHUYECKUe XapaxKTepuc-
TUKU NPUEMHMKA ONPenensinTcs Npume-
HEHHOW MUKpocxemon K174XA34. duana-
30H nNpuHUMaeMmbix YyacTotr — 635...74 MI'u,
BoixogHas MOWHOCTL NpUeMHuka — 15
MBT (onpeienfercHs HanpsixeHWem nura-
HUA ¥ CONPOTUBRNEHKWEM TenedoHa) npu Ko-
adduumeHTe rapMoHuk He Gonee 2 % (ec-
NN YMEHbLWAETCA TPOMKOCTL OH TOXE
yMeHbiiaerca). inanasod BOCNPOUIBOMA-
mbix yacToT 100...12000 Ny 3asvcur or m-
na ucnonNL3IyemMono renedoHa, rabapurel —
120X80X20 MM, NwrasTcs NPUEMHUK OT
ngyx akkymynaropos f1-0,26 1 npu Makcu-
ManbHOW BLIXOAHOW MOLLHOCTHU noTpebna-
et e Oonee 20 MA. B kavecrse xopnyca
NPUEMHUKA MCNONL30BAH KOPMTYC OT MKUK-
poxkanbkynaropa b3-04,

MNpyuHUMNUanbLHEA CXeMa NPUeMHMKE
npueeaeHa Ha puc. 1. OH BLINONHEH Ha
DBYX MUKPOCXBMEX ¥ ABYX TPAaH3UCTOpax.
HacTponka Ha NPUHUMABMYID CTaHUWIO
OCYLLECTRABTCH CAMOABNbHBIM KOHABH-
CATOPOM NEpPeMEHHOA BMKOCTH, BhICOKO-
4acTorHaa vacTe Al npuemMHMxa, NONHO-
CTbi0 COOTBOTCTBYIOLIAA TUNOBOK Cxeme
BRAIOYEHUA MUKPOCxembl K174XA34 (DA1),
WMEET YNIPOLWEHHYIO BXOAHYIO Lienb K pas3-
MELLEHA HA OTASALHOW MOHTAXHONW nnare,
Ha KOTOPOWK BLINONHEH 88 ¥ KOHOeHTAToP
nepemeHHoi emxoctu C1.

C uenuio ynpoiesua U obecneyeHun
rapaHTMpoOBAHHOIND KBYECTBA YCWUAWUTENb
3BYX080/ YACTOTH BHINONHEH Ha Oonepaum-
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OHHOM ycunurene KP1407Y12 (DAZ). inA
yBEeNUUEHUR] ero BhIXONAHOK MOWHOCTH
NPUMEHEHH IMUTTEPHLIE NOBTOPUTANY HA
repmMmaHuesbix TpaH3ucTopax VIt v VT2,
Yeuwnutens oxsavyeH obpartbiMmv CBR3AMM
N0 NOCTOAHHOMY M NEepeMeHHOMY TOKY,
npyu4eM NOCAefHAR — MEHRAIWAEACH No
rmybuHe peancrtopoMm R4 (perynuposxa
rPOMKOCTH).

Paboyasa TOuYKa ycunuvTens 3afaetc
aenuwreneM Ha peawncropax R1, R2, a pe-
XUM paboThi o Toxy OY 1 aMUTTEpHLIX NO-
gropuTenen — pe3uctopoM R3. KoHgeH-
catopbl C14, C15 0343107 CPeaHInI0 TO4-
Ky NO NepeMeHHOMY TOKY ANnA Noaxmanye-
HUA Harpy3xy BAT BHLIXOAHOMO xackana, a
N0 NOCTOAHHOMY TOKY SABARIOTCH DUALY-
pOM B Lilenu nutaHua. B cnyyae Heobxonm-
MOCTH paclWi¥pyUTb AMana3oH BOCNpPOU3BO-
AAMOTO CUrHana B CTOPOHY HA3LLIMX HACTOT
CNneayer yBenvints HOMUHANBl 3TUX KOH-
NEeHcaTopoB. Kartylkn MHAYKTHBHOCTHA L2
n L3 coBMecTHo ¢ xoHaencaropom C13
CAYXar AN pa3sa3ky NPUHUMEEeMbIX an-
TOHHOW (NPOBOA rONOBHOr0 venedoxa
BA1) paanocyrHanos.

Ang xoMmmyTaumy uenn nwurabina GB1 w
BXmOMeHNUA naMnbl HL1 »enonb3osalbl Mano-
rabapuTHuit suikosaraens SA1 vwna MA9-2 u
MUkponepexmodarens SA2 Tina MI-12,

3apanxa 6arapey akKyMynaTopos oCy-
LIECTBAAETCA Yepe3 BuNpaMUuTeNs Ha Auo-
nax VD1 — VD4, sawmrHsil pesncrop R5 u
orpanusKsaowme anemeHtal C16 1 R6 or
ceTu NepemeHHoro Toxka 50 Ny 127 nnn 220
B. Snementd C16  R6 BuiHECEHW B OT-
AenbHuid XKOpnNyc, a BCe OCTanbHhie ane-
MEHTHI 3aPARHOro YCTPOUCTBA pa3MellieHbl
B npuemMHuxe. Ipn Takom peweHny BO3-
MOXHO uCnons3osasue noboix Anoaos ¢
paboium TOKOM He MeHes 30 MA.

B npyueMHUXe NpyUMeHeHL AeTan MuU-
HUMAaNbHO BOIMOXHBLIX PE3MEPOB — pe3un-
cTops TMna MIT-0,125, B xa4ecrese R4
AyMWe B3fiTh NEepeMeHHbii pe3nucTop orT
CNYXOBOr0o annapara, B803MOXHO HCNONL-
30BAHME NEPEeMEeHHbLIX Pe3nCTOpPOB THUNA
Cr3-3 or xapmaHHuX panronprUeMHKUKOB,
KonpeHcaropw — vunos KT, Ki, KM,
K50-6, K50-35, K40Y-9 (C16). Nocneanni
— Ha HaNpPAXeHWe He Hxe 250 B.

B xayecree VT1, VI2 noaoayr mobuia
HU3KQHACTOTHLIG TepMaHKesble TPaH3wC-
TOpPti C BO3MOXHO 60nee BHICOKMM KOD-
dbuumeHTOM nepepaum Toxa a3, Hanpu-
Mep, cepuid IT108, N109, I'T115, MN20,
MN41, MN42, N30 » MI38, MI37, MN35S.
fonoBHOM  TenedoH
BAl — oanH w3 ane-
MEHTOB CTepeorena-
¢doHa H-23C-1 (dup-
Ma "Bera").

Karywika L1 Gec-
KapxacHan, HamortaHa
nposoaom M3B-2 0,31
HAa onpasxe AWamer-
pom 3,5 MM U uMeer 15
BUTKOB, ipoccanu L2 v
L3 HaMoTaHt OfHO-
BPEBMEHHO B8 ABA NpO-
BOAA HA OoHOM ¢ep-
PUTOBOM CTEDXHE NK-
aMerpom 2,8 mm (noa-
CTPOEYHUK OT KaTywek
PaaUOBeILaTesIbHbIX
npuemMHUKoB) oO6MO-
TOYHLIM NPOBOAOM OM-
amMeTpom 0,19 Mm #
umenT no 30 suTKOB

KAXAbINA.
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KakK y>e 0TMe4anoch, KOHAEHCATop Ha-
cTponkn C1 BbLINOAHEH HenocpencrTBeHHo
Ha MOHTaXHOW Nnare (pasmepbl 68X36 MM)
yana Al. LleHTp ero ocyi spaileHua nMeer
KoopauHatel 17 n 10 MM COOTBETCTBEHHO
BAONL 60/bWEN K MeHbLLIEK CTOPOH NNaTHI.
Ha octanbHov 4acT¥ NnarThi, BoNONHEHHOW
u3 nnaciuka ABC (3 Hero, 8 4acTHOCTH,
N3roTaBsnMBaOTCA KOpPnycHbie aevany Obi-
TOBbIX XONOAUNBHUKOB), pasMeuleHbl ane-
MBHTbI yana Al. ToauimHa nnath! 2...2,5 MM.
Kpenar aneMeHThl K nnare kneem «Mo-
MEHT» WAN BRNaBNieHUEM NasNbHUKOM KX
BbIBOAOB.

Mukpocxema DA1 npukneeHa K naare
BEPXHEeW! rpanbio Kopnyca, MOHTaX Beaer-
CH OAHOXWNBHLIM NYXEHBIM NPOBOAOM AM-
ametpom 0,15...0,2 mm (Xunwi OT NpoBoaa
Tna MILIB nnu aHanorv4Horo) ¢ ncnonb-
30BaHUEM B HYXHbIX MECTax M30AUPYIOLLNX
TPYDOK.

KoHncTpykuma konaeHcaropa C1 npuse-
AeHa Ha pyc. 2 (pa3pes saonb OCY Bpallie-
HUR). AncK HacTpoikk 1 Bbipe3aerca uvp-
Kynem-uamepmurenem v3 nnacrmuka ABC,
pudbneHne ero 60KOBOW rpaHy NPOU3BO-
AUTCA Hagdunem Ny NPOKATKOW Mo rops-
taMy HanunbHKKY. C BHYTPEHHEN CTOPOHb
HA MONOBWUHE ANCKA C NOMOLWLID UMPKYNA
AROPE3aTCA AYrK No pasmepam poTop-
HOW nnactnHbt 5. Yraybnesuwe AnNA Hee B
AvcKe 1 BbiNONHAETCH BLICKabnnBaHUEM
HOXOM. AHaNOrnu4yHo W3IrOTaBAMBAETCA W
CTaTopHasa nnacTyiHa 7 (pa3MelleHa B nna-
Te 5 yana A1). O6e nnacTtuHu uMelT ¢dop-
My nonykoneu. [nsa suiBoaos 4 B geransx 1
n 6 ceepnat orsBepcTua aMamerpom 2...3
MM. BCA KOHCTPYKUUA KOHAEHcarTopa co-
6paHa C NOMOWbIO BUHTOBOIO CoeanHEHUA
(neranu 2, 3, 8, 9). Ucnonb3yioTca BUHT U
ramka c peanbon M2,6 nnn M3. fletanu 2,
8, 8 npeasapuTentHO 06NYXNBAIOTCA B MB-
CTax NanKu.

C6opka koHOoeHcaTopa ocyuiecrasnser-
ca 8 cneaywolwieM nopagke, K peranu 1
npuxkpennserca kneem bd-2 wnu BOD-6
AeTanb 2, YCTaHaBNMBATCA U TOXe Npu-
KNEnBaidTCA PATOPHaA U CTaTopHan nnac-
TUHBI & W 7, Ha KOTOPLIX NpeasapmTenbHO
Pa3MeyeHbl MeCcTa NPUNanku BuHiBOR0SB 4.
[pu c6opke cnegyer obecneuynTtb [OCTAa-
TOYHO nerkoe v nnasHoe BpauieHue aucka
1 nyTem perynpoOBaHUA 3aTAXKY Fanku 8.
Mpu aToM HEOBXOAUMO cCneavitb 3a TeMm,
47066l NPyXHHa 9 HaneXHO CTONOPUNAach,
locne OKOHYaTeNbLHOW Perynuposku, obe-
peraa oT U3NUWHero neperpena, 3akoHT-
PUBAIOT ranky 8 Nankou u npunausanT Bbi~
80A 4 K NoAWKMNHKUKY 2. Bhisoa 4 OT aeranu
8 B8 KOHCTPYKIUM NPUEMHUKA NPUNaNBaIoT
K NNOCOBOW WUHE NTAHWA B HENOCPBACT-
BE@HHOW Bnu3aoct OT PaCNONOXeHUs Ka-
TYywkn L1. Ha gucke 1 npy OKOH4ETeNnbHOU
PerynupoBKe pPa3HOUBETHLIMKM TOYKAMW
panuocTaHLni.

JapsaHoe YCTPOUCT80 A2 BbinONHEHO
B Buae pyTnnapa, B KOTOPLIA BCTABNRGTCH
KOpOyC npuemMuuvka (6ea ero pasbopku) Ha
BPEeMA BLINONHEHUR NOA3APAAKU 3KKYMY-
navopos. Ha ane dyTnapa NpukneeHb
NNacTuHol $ONbryY, KOTOpbie 06pa3yioT
aneMeHTbl pa3dwema X3. B ero HnxHeu 4ya-
CTW 3aKpenneHnl KoHaeHcatop C16 n pe-
ancrtop R6, ortyna xe BuiBepeH kabens,
3akaH4YuBaUWNIACA COTEBOW BUNKOW X2.
Bce TokoBeaywve uenu cheayer HagaexHo
U30NUpoBaTh.

INeMeHTL! 3apAAHOro YCTPOKCTsa Bbl-
NONHEeHbL! N3 NNacTMAcChl C NCNONL3OBAHU-
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eM Krneesbix coepmHeHun. lpn weobxonn-
MOCTW HECNIOXHO BBECTW B HEro CeBeToBylo
MHOUKAUMIO, CUTHUTU3WUPYIOLLYIO O 3apaake,
HanpuMmep, Ha OCHOBE BCTpeYHOo-napas-
NEMbHO BKNIOYEHHbIX CBETOAUOA0B MAKN HeO-
HOBOW AaMNb!.

MpuemHnk cHabXeH OTBETHLIMW 4ac-
TAMK pa3bama X3, BuiNONHEHHBIMY B BUae
BNJIEBMIEHHbIX B Br0 KOPNYChi LUTHLIPAMMU,
BeICTYNaKmMmMu Ha 0,5...1 MM Haa noBepx-
HOCTBHIO, 1Py 3apaaxe NPUEeMHUK BKnafbi-
BAeTCH CREPXy B 3apsjHoe YyCcTpPpOWCTBO,
KaK B CYMKY.

Bmecto nnactuka ABC npurogHo! Apy-
rve TepMoryi1acTUIHbIe MaTepyanbi, Hanpu-
Mep nonvcTupon. NpKM CaMOCTOATENBLHOM
M3roTosneHun Kopnyca npUuemMHuKa ero
pa3aMepbl MOTYT DbiTh BHOPaHH B 3aBUCK-
MOCTIU OT KOHKPETHbIX YCNOBUIA 3KCNNyaTa-
LY DAHHON KOHCTRYKUMU,

HanaxuBaHue npueMHWKRa rpuU Kc-
NMPaBHbIX AeTansx HecnoxHo. flocne npo-
8EPKM NPaBuNLHOCT MOHTAXA Chneayert oT-~
Nasite BXOA yCuUnuTena OT BuiB0aa 14 MUK-
pocxembl DA1 1 BKIKOYUTL NUTaHue (nepso-
HauyanbHyw PerynmpoBxy nyyise nNpou3so-
AUTH NPU NATAHWWM OT TOJIbKO YTO 3aPAXEH-
HbIX aKKYMYAATOPOB). 3aTeM 3aMepaioT Ha-
npaxeHve Ha aMuTTepe VI 1 — OHO A0MXKHO
ObiTb paBHO MOMOBUHE HANPAXEHMA NUTa-
HK1A. B NpOTUBHOM Chy4yae etlle pas npose-
PAOT penutens R, R2, ncnpasrocTs VI,
VT2 u DA2. MNpn nenpasHOM ycunurene s
TenedoHe aonkeH npocnywmnsarses GoH,
eCNK KOCHYTBCH NanbueM ero sxoaa.

3aTtem NPUCTYNaKoT K NOAroHkKe avana-
30Ha NpUHUMaemMbix YacToT. flpocnyiuunseas
Anarna3oH, Kak npaswuno, obHapyxusaior
paborawwme craHumn. Ux naeHTnduunpy-
IOT C NOMOLLLIO BCNOMOrartenbLHOro NPUeM-
HUKa ¥ NOAIrOHAIOT Anana3oyt PACTArNBaHu-
eM U cxumaHuem oOMOTKK KaTylwiky L1.
[Tocne HACTPOKKY BWTKWU KaTYLUKK HEOOXO0-
OUMO 3aKkpeniTb NapaduHoM.,
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[IpUeMHUK YyCTOWYUBO nNPUHAMAST
6onblinHCcTBO paborawouiux B Camapse pa-
avocrtaHuun, Hanbonee MOLIHLIE XOPOLWOo
CAbLILWHB ¥ B OKPECTHOCTAX ropoaa. Ynpas-
NATb HACTPOWKON NpUemMHuKa yaoBHO, He-
O00XOAWMOCTb NOA33PANKA Nerxo obHapy-
Xusaerca no ero padore.

Mpy HeobXOAUMOCTY YBEAUYUTL “YBCT-
BUTEIbHOCTL NPUBMHBUKE MOXHO, BBE8OSA B
Hero WupPOKONONOCHbLIN yCUNUTENb BbICOKOH
4acToThi Ha OBUNONAPHOM TPAH3UCTARE, He
NOMELaeT U TPeTVA aKKyMYNATop, i

PAQUONPUEM

HA KHU)KHOM NOJIKE

Typyra E. ®.

. CnpasouHnkn:

» Tpauancropsol (12 BNyCKOB)

» Yeunutenu MouwHOCTA HUIKOK YacTo-
Thi — UHTErpanbHbie MUKPOCXeMbl

» OnepaunoHHbIe yCHunurenn

-[lpeAsapurenbHbie YCHNUTEeNn HU3KOK
HacTOThi, PEryNATOPbl rPOMKOCTH MW
Tembpa, ycunurenn nHKKauuu

1K KHUry npeacrasnsiot cobov HOBYIO
cepuio CAPAaBOMHMUKOB QNN CNeuMancros s
paavonoburenen, 3annmMarUMXcA paispa-
O0TKOK, HANAMKON 11 PEMOHTOM OTE4eCTBCH-
HOM W 33apyGexHOW PARWOINEXTPOHHOK an-
naparypii, 8 Takxe xOMNLIOTENOs.

B cepuu cnpasounuxos " Ipandancropnl”
npuasaeHa whdgopmatma o Gonee 50 000
TDANIUCTOROB NPONIBOACTBA PA3HbLIX CTPAa
MHUPAa, UX OCHOBHLIE NapaMerTpm (MakKch-
MansLHan pacceusaeman TPaH3IUCTOPOM
MOLLIHOCTb, MAaKCUMAJIbHBLIC HANPAXEHUA M
TOKH, YACTOTHLIE XaPAKTEPUCTUKM ¥ T. 4.) M
obGnacrTu npumenenua. Noneaen Gyaer yura-
Teno yu navbonee NoNHLIA NepeveHL aHanNo-
ros TPaH3IUCTOPOB NPponaIaoacTea ¢dpupm Eo-
ponwl, CLUA u ctpau CHIL lannwie B cnpasosi-
HUKE pacnonoxeun: 8 andasurno-umdpo-
BOM Nnopsaxe C ykalaHnem paspaboruwkos,
ECTh B Hem v pacckal o cucremax o6o3Have-
HWUWK TPAH3IVCTOPON.

B cnpaBounuke “YCUAKTEI MOLHOCTH
HU3KOW HacTOTk — WHTErpanbHuie MHUKPOo-
CX@Mbi~ NPHBOAATCHR OCHOBMLIE INCKTPHYEC-
KMe NAPaMeTPhl YCUAUTENEN, BLINYCKAEMBIX
nefytuiMn GUpMamMn MUpPAa, a TaKkxe 8 cTNa-
nax CHI: xoadduuvent ycuneuus, padouni

| MACTOTHWW AMaNa3od, YacToTHan, dasonas 1

aMNAUTYAHAR XaDaKTePMCTUKN, YPOosEeHb UG-

- kaxenuin, KNA. npeaensvio AONYCTUMbLIE

JHAUOHWA NAPAMETROB U MNOToe Aapyroe.
Cneuynanucrus! HaHQYT 3/18Ch 1akxe faioswe
CXeMbl ¥ BOIMOXHLIC BAPHUAHTHI NOAXAIOHO-
HUA MUKPOCXEM.

AHANOrYHO NMOCTPOEKNE CNPABOYHWKOB
"Onepaimoribie yeunurenu”™ w "Tipeasapu-
TeNbHbIC YCUNUTENU HWMIKOA “aCTOThi, pery-
NATOPLI FPOMKOCTY K Tembpa, yeunurenit uH-
ankauun~. B 3Tux kHurax npuseeisl Bapun-
aHTHl Haubonee XapakTepPHbiX BKNOMCHUN
MUBKDPOCXEM.

MNopoOubie CNPBBOMHUKKM, ONKUCHIBAID-
e anemeHTHYI0 6a3y, BuinyCKagMy Beay-
wumMn PrpMaMn U NPSANPHATHUIIMK MHOM WX
crpan mupa n CHI, ocobenHo uusepecHn B
COBPEMEHHBIX YCAOBUAX, XOrAa PLIHOK HACH -
weH paznoobnasHoil OTe4eCTAeHHOMN ¥ 3apy-
GexHon annaparypoR.

Cnpanounikyn Moxo npnobpecty B pe-
naxuuy xypiana "Paavo”. Cnipaukm no rene-
dony (095) 207-77-28.
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PAOWOIPUEM

DX-BECTW

1. Muxaivinos (RV3ACC),
KOMMEHTATOP PagnoOKoOMNaHny
"fonoc Poccnn”

POCCUSA

Eapeiickan AO, Bupobupaxau. Cornac-
HO coobieHuIO raseTsl "Pecnybnuka Tarap-
craH", B bupobupxase Hayana paborarb HO-
Baf panuoCTaHUUA "3BykOBas OOpPOXKA —
bect Buaeo”, co3naHHaa npu MyHuumnanb-
HOM cTyauu TB. BeuaHue sefleTca Ha 4acToTe
3BYKOBOro CONPOBOXASHUA NATOFO TeNesuan-
OHHOrO KaHana 8 cBodOAHLIE OT Tenenapenay
YTPEeHHUE Yachl. HacTora sewanun 99,75 My,
NO3TOMY NPUHUMATL HOBYKD PaAUOCTAHUMIO
MOXHO HE TOMbKO Ha Tenesu3opbl, HO ¥ Ha
O0blYHbIE NPUEMHUKU C COOTBETCTBYIOWUM
YKB auana3oHoM.

Exarepnubypr. C oceHu npownoro ropa
specb paboraer HoBas cCraHuus "Paauvo
Axem™ Ha vacrorax 69,02 u 102,5 Mru. Pa-
auoctyama “fopoa”, npuHagnexailias rocy-
DAPCTBEHHOW ToNepaauoxoMnaHuu, seLwlaeT
Ha yacrovax 909 xl'u v 90,5 Ml'y, a Takxe no
nepeoMy kaHany cetu NPpOBOAHOrO BELAHUS.
Heaasucnman craHums "Paauo Ctunb FM™ uc-
nNonbL3yer yacrory 73,97 Mlu.

Kanusunrpapnckas obnacrb. lporpam-
Mbl 0DNACTHOrO BewWasna YepeayioTes 3aech
C peTpaHcnypyeMbiMyi nepepavyamu "Manka™
(13 Mockanl) Ha wacrore 67,5 MIy. Hesasucu-
Man paavocrasuya "BAC” paboraer anech Ha
yacrorax 73,16 u 100,8 Mly. Paauocranuus
"EBpona nmoc KanusuHirpan™ 3aHuMaer vac-
ToTy 104,5 MlU.

Mockea. PaavocraHumu "3xo0 Mockabt™ #
"Pakypc” npekparuny setuasue 8 auanasoHe
cpearux BONH Ha yacrorvax 1206 n 792 kly co-
OTBETCTBEHHO. Tenapb "3x0 Mockaul” pabora-
eT TONbKO B Auana3oHe YKB Ha vacrtorvax
73,82 1 91,2 MI'y, a "Pakypc™ Bsoobuie ywen
na adupa.

PaguocraHuua “AsTopanvo” onsarb wua-
MeHuna oaHy ua ceoux padouunx 4acTor v Be-
waer cenyac Ha 90,3 Mlu (emecrto 90,6) u
68,0 My,

Paguocranuva "lenosan sonHa" (Yacro-
1a 105,2 MI'u) cTana akTUBHO UCNONL30BATL
cucremy "RDS™ ("paauotekcT Gerywen cTpo-
KOW™) AN nepegaunt AONONHUTENbHOW WH-
dopMauun.

Hoeocubupckas obnacrh. Paauocras-
uua "Cnoso”, paboraiolan 3aechb Ha 4acTore
270 xl'y, pacwupnuna o6bvem seulaHa Ao 8u s
cyTku. B xoHue 1997 r. B pervoHe npexpatye-
H8 PETRAHCAAUMA NROrPaMM NEPBROIo KaHana
NPOBOAHONO Beuwanna HoBocubnMpCcKou ro-
POACKON paguocery Ha 4vacrore 3802 «lu,
ocyuiecrsnaswancs Ha sepxHen BOKOBOK No-
noce gnsl PeYHUKOS.

NMepmckan obnacte, (Mepegaun Mepm-
cKoro obnacrtHoro paauo npuHaTet 8 1.05 Ha
yacrore 5290 xf'u. MHorana Ha 31ou Xe 4yacro-
Te ChnbiWwHK nepesadn KpacHORPCKOro kpae-
BOFrO paavo.

Camapa. Camapckuit paaguonepenaio-
LLIUKA LEHTP peTpaHCnivpyer nepenasv paguo
TatapcraHa Ha XOPOTKUX BONHAxX NO Cneayio-
wemy pacnucanuio: ¢ 8.00 no 9.00 — Ha yac-
ToTe 9630 xI'U (8 cerepo-3ananHOM HaNPaB-
NeHKM C LEeHTPOM npuema B CankT-NerepOyp-
re); ¢ 6.00 po 7.00 — Ha vacrore 6130 kT'y (B
CEeBEPO-BOCTONHOM HaNpPaBneHKKU C LEHTPOM
npuema B TioMeHcKkon obnactn); ¢ 4.00 no
5.00 — Ha vacrore 12 015 xfu (B 8BOCTONHOM
HanpasNeHu¥ C UEHTPOM npuema 8 Hosocu-
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bupckon obnactu v KpacHoapckoM kpae). Be-
LLAHVEe BEAETCH TONbKO HA TATAPCKOM A3biKe.
Camapckuy paauonepenalolii LeHTp 3auH-
TEepecoBaH B COOOLLEHUAX O Kayecrse Npu-
eMa 3TUX TpaHcnsuuy 8 TIOMEHCKOWU 0BnacTy,
Panoprsl MOXHO Nockinars Ha aapec Tarap-
CKOro paguo B r. Kasanu.

CaHxr-lMetepbypr. 3neco B cepeauHe
Aexabpsa 1997 r. va yacrore 100,89 Ml'y 2apa-
Gorana craHuua "Panuo Merporpan — Pyc-
ckuia Lancon™. Cranuma GyHKUMOHUPYET nog,
arnaomn “Pycckoro paguo” (Mockea), no3ToMy
HEKOTOpPbIE NPOrpaMmsl MAYT fapannenbHo ¢
3TON CraHuuewn, 3aHumarulen B nerepbypr-
CcxOM 3dupe yacroty 1044 Ml'u.

TiomeHckan obnacre. PaguocraHuua
“"Perviod TioMeHb', NpUHaanexailan MecTHOW
rocyAapCTBEHHOU TenepaamoKoMnaHny, nepe-
paer cofcraeHHbie HMOPMaAUMOHHBIE BLINYC-
kvuc 10.00 no 10.10,¢ 12.00 00 12.10u ¢ 14.00
a0 14.10. Beuwanue senerca Ha cnepyiowme
peruoHbl: TIOMeHb — Ha Yacrortax 225, 4820,
4895 klu, 71,66 MIy; XaHvoi-MaHcuiick — Ha
yactore 66,0 Miny; Mwmum — 66,89 Mlu; noc.
benospckuin — 67,22 MI'y; CypryTt v Hedrelo-
raHck — 68,84 Mly; nonyocTpos AMan — 69,32
MFu; Akcapxa — 69,62 MI'u; Tobonwvck — 70,04
Mlu; Llabanoso — 70,55 MIy; Herano — 70,82
Miu; KOropek — 71,0 Mlu; Koranbiv — 71,3
MIu; bepesoso — 71,42 MINy; Haabim (OxBaThi-
BaeT secb HanbiMCKuia patoH) — 71,78 n 71,84
Miu; Canexapa — 71,99 Ml'u.

Axyrun-Caxa. lepenauu Akyrcxoro pa-
AU0 NPUHATH B EBpONE C OTAUYHBIM KaYeCT-
BOM B 8.05 Ha vacTore 7345 X'y 1 8 8.30 Ha
yacrore 7200 klu.

4 b ¢ x

Mepepauyn paguocTasumy “"Mask™ w3
Mocksul npuHATH B 12.20 Ha BHeanana3oH-
HbiX yacrovax 4855 u 5255 kfu, a raxxe B
18.00 Ha yacrore 3346 kl'u. Bo scex cayyaax
NMCNoNbL30BanNaceL sepxHan 6oxOBan NONOCA.

B aHanoruuHoM pexume nNpUHATH nepe-
[aYU pannocTaHuMy “TUxuik OKeaH , Bewa-
wen u3 NpUMOoPCKOro Kpas aAns HaxoAALMXCA
B NnNaBaHuu MOPAKOS 1 puibakos, B8 7.50 Ha va-
crore 10 344 xl'u.

3APYBEXHbBIE CTPAHbI

Apmenun, EpesaHd. PapumocraHums "To-
Noc ApMeHun™ BelliaeT Ha PYCCKOM A3bIKE exe-
aHesHo ¢ 14.30 pno 15.00 Ha yacrorax 864 U
4810 xl'u. Ha nocnegHen Yacrore CraHuMIo He-
NNOX0 CALILLHO B EBpone KU A3un. Anpec craH-
unK: Paaguo "Tonoc Apmexunn™, yn. A. Many-
KRHa, 5, Epesan-25, 375025, Apmennn.

pyaus. CornacHo coolOuwesnio UTAP-
TACC w3 Tbunucw, anecob 3apaborana undpo-
Baf CUCTEMA CMYTHUKOBOFO TENEeBUaeHUA, Co-
31aHHanA N0 nHUUMarues MuHucrepcTea Can-
3u pecnybnuku. K cucreme noaxnioNeHs nep-
Bble HauWOHaNbHbE (rOCYAAPCTBEHHbIC) KaHa-
nbl TenesnaeHna U paguo Mpysmnn, nepegayun
KOTOPLIX Tenepb CMOryT NpuMHuMaTte 8 15
crpaHax: Poccuu, Apmenun, Azepbanaxatre,
Monpasun, Typuuun, Kunpe, Mpeuuvn, Pymbi-
Huu, bonrapuy, Cupun, finsawe, MopaoaHuu,
Wapaune, Upaue n HUpaxe.

Nateug. "Kypaemckoe paavo” pacuwu-
PAET CBOK BOLLATENbHYID CeTb. YCTaHOBAEH
HOBLIM nepenaTynK-perpaHcnaTop 8 BeHrT-
cnunce, paborawwuii Ka sacrore 89,8 Mlu,.
[Tepenayu 3101 Cranuvn 8 Kynaure Tpascnv-
pPyloTCs Ha vacrore 106,4 Mly. B nnanax
CTaHuuu — CTPOUTENLCTBO NEepefaTYUKOB B
Jluenae, Tykymce u Canpyce; 4yTb N03xe — 8
r. Tancul. [lepepauv nepeoy nporpamme: flar-
BUIACKOro pecnybnnukaHckoro panvio HenNnoxo
CNbillHL! B TEMHOE BpeMs CyTOK B Mockse #
Esponenckon 4actu Poccuin HA 4acrorax

845, 1350, 1422 n 1539 xiu. Korga scs flar-
BuA Gyaer noxpwra cersio YKB nepepariu-
KOB, BEWLAHWE HA CPEAHUX BOSIHAX NOBCEeMe-
CYHO npekpaTnuTcA. [10Kka ecTb BO3MOXHOCTL,
370 OBCTORTENLCTBO AOMXKHLI yHectTs mobu-
Tenu ganbHero npuema.

CWA/Kurai. Konrpecc CLUA 6onee yem
BABOE YBENUYMN ACCUIMHOBAHUA HA OEATeNb-
HOCTb paauocraHuun “CsobopHas Asug”. B
1998 PpuHaHcoBOM roay Ha ee paboTy sbiae-
nexo 24 mnyd 100 1eic. ponnapos. B atoi ces-
3¥ CTAHUMA NAAHKPYET 3HAYUTENbHO yBeNu-
YWUThb LLITAT XYPHANUCTOB 1 0ObEM BELLGHUA Ha
KUTANCKOM a3bike, 06 3ToM coobiumno arexr-
c180 ®panc Mpecc na BalUHITOHA,

Poccua/CLUA. pynna aMepukaHCKnx
cnywaresneid nepenay Pycckow cnyxObt pa-
anokomnasvu "fonoc Poccun™ BuiCTynuna C
npeanoxeHeM pexoMeHfoBaTh 3TOW KOMNa-
HWUM OpraHy30BaTh BewaHus Ha CeBepHyK
AMEPUKY U apyrie yaaneHHbie TeppUTOpuK
vepe3a nepeaar™inkv ¢ OAHONONOCHOW MOAYNSA-
uveit. flipeanoxeHne MOTUBUPYBTCA TEM, YTO B
Heganekom npownoM nporpammbl Pycckown
cnyxbut “Tonoca Poccun™ TpaHcavposanvcs a
PeXUME U3NYyHeHUA BepxHeik 60x0BOY NOAOCH
8 HanpapfieHun ATAAHTUKU AN POCCUACKMX
MOPAKOB K puibaxos, npuuem 3TM nepenayn
O4EHb XOPOLLO NPUHUMANUCH Ha BONbWEn Yac-
1 CesepHoi ¥ LieHTpanbHoi AMEpUKN.

"Cepbue3Huie Cnywareny KOpoTKOBOAHO-
BOFO BELLAHUA YXe NaBHO UMEIOT COOTBETCT-
BYIOWME NPUEMHUKM, 8 T, Y KOT0 UX HET, MO-
ryT Hegoporo NnpuobpecTi, ecnu ectL xXena-
HUE, — FOBOPUTCR B8 NUCbMB. — Kpome TOro,
OAHONOROCHAR MOAYNALNUA, KAK M3BECTHO,
NO3BONAET NPU CPaBHUTENbHO HeOOoNbLUIOK
MOLLHOCTY NEPenaTyUKoB yBenuiuTn Aanb-
HOCTb MX AeUCTBNS, NOBLICKUTDL Pa3bopuYnBOCTL
U NOMEX03alMUIEHHOCTb CUrHANg, a TaKkxe
CHU3NUTL 3HepronorpebneHue, a cnenosa-
TeNbHO, ¥ CTOMMOCTb PaboTel nepepaoLLero
000pyROBaHUA".

Pepaxuua Pycckon cnyxbu “fonoca Poc-
CUU" NPUHUMAET 3T0 NpepoxeHue ¥ yxe ob-
Paruiacb C COOTBETCTBYIOLLMM XOAATAUCTBOM
K PYXOBOACTBY KOMNAHWUM.

Ecnn Hawwy caywarenn 8 crpaHax “onvx-
Hero 3apybexns” nopaepxar CBOMMY NUCh-
MaMK NaHHOB8 HaYUHaHUe, ATO NO3BOAUT CKO-
pee obecneynTs ux xayecTagHHLIM K 6ecne-
peboiHbIM paauoseulaHneM u3 Mockent Ha
PYCCKOM fA3bike, Aapec: PaanokKoMnaHUR|
"lonoc Poccun”, MockBa-paavo, 113326,
Poccua. Tenedakc: (085) 230-2828 u
950-6116. E-mail: letters@vor.ru.

fIpumeyanne. Hekoropsie coobuieHns,
NnocTynuBlIne 8 peaakuuio Ao nepexons Ha
"neTHEE " BREMS, MOTYT HYXQATLCA B KOPPEXK-
THposke Ha 1 yac!

U3 PEQAKLIMOHHOM NOYTHI

«fluuler Bam crpacrHbii “3aduponos” u
nobutens «DX-ing= U3 HEGONLWIOTO yKparH-
CKOro ropoaa fynannone, Y410 8 3anNOpPOXCKOW
obnactn. Overb pag Gbin y3HaTh, HTO B8 BalLEM
xypHane ecrb pasgen «DX-gecrus. B Hawem
ropoae xXypHan «Paguo» AHEM C OrHeM He Cbi-

“liellb, NO3TOMY NPUXOAMUTCH e3UThb 33 HUM 8

06nacTHON ropoa, 410 6uiBaeT HeYacYo.

Xouy nobnarogapuTb peaaxumio 3a uHre-
PECHYID U O4eHb HYXHYI0 paanonioduTenam
UHOOPMALIUIO K NOXEeNaThL 8Cero Haunysiero.
Baw noxophbiv cnyra Buxrop! 73!»

Buktop CemeHioTa
r. f'ynaAnone, Yxpauxa
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YPOKU AOCKTOPA BEBA

NnPONOTI

B xOHUe MUHYBLUErO rona peaakuUMoHHbe
KOMNbLIOTePH NOABEPINUCL BUPYCHOW aTake.
Henb3sn ckasartb, 4T0 nogobHoe cnyyunock
BnepsLie, 0OAHAKo bencTeuil Takoro macwra-
6a paHee He Obino. MepBoi XEPTBON CTanU
cambie aKCnyarmpyemeie, yassmumMbie U Hesa-
WHULLEHHbIe — xoMnbioTephl 6iopo Habopa
TeXCcros. Peaynbrar — 6e38038paTHO yrepsa-
Hbl HECKONbKO Thica4 dannos, B TOM yucne
NouYTU BCE CBEeXue Marepuansl ouyepenHoro
HOMEpa XypHana "Paauo”.

Mocne npuauuecTByioLLMX Chy4alo cre-
HaHUA N NPOKNATUIR HEU3BECTHOMY BRary K
paGoTe npucTynuna CPoHHO co3aakHan 6pu-
raaa cnacarenent. 3 nmeilOWUXCA 8 pefax-
LUK aHTUBUPYCOS UMA 3R0AEA Ha3BaN TONb-
KO 0auH — npuobpereHHom 8 “LAuanorHay-
ke" Doctor Web. 3noymeitlneHHUXOM OKa-
3anCH He CaMbl HOBbLII, HO 3aTO OQMH U3 Ha-
nbonee MaccoBbiX MaKpoOBUPYCOB —
WM.Cap, nanucannuiti ewle 8 1996 1, 15-ner-
HUM BEHECY3NLCKUM ManbuUKOM. [partancs
OH HE B UCNOAHAEMbLIX dannax, K Yemy BCe
NpuBbLIKNYK, a B TeKCTOBLIX, opmaTta Word for
Windows. Cneunduka Xxe pefakunoHHOW
KyXHW Takoea, 4TO NPOCTOU HEQONYCTUMBI,
OCHOBHaN MH(MOPMaUMUR COAEPXUTCA NMEH-
HO B TEKCTOBWIX dannax, u oHu SecnpepuiBHO
LWMPKYIUDYIOT NO KOMNbIOTEpaMm, a BMecTe C
HUMU — 1 He3BaHblil BeHecyaneu. OaHum
cnosom, Bonee 6GnarosatHOro Mecra Ans
Pa3MHOXEHUA U noapuiBHor  paboTul
WM.Cap, HasepHoe, HatTU He CMOT.

A paaesepHynoch cpaxeHne. Doctor Web
1 penakyma, ¢ OfHON CTOPOHLI, a C Apyron —
WM.Cap 1 koMnbioTepb C ¥X BUHYecTepamu
W AuCKeTaMun, Craslve HesoNbHbIMU NOCO6-
HWKamu Bpara. MNonyTHO 3aMerum (moxer,
KOMY NPUIrOANUTCA), 4TO PEKOMEHJOBAHHbLI
3apybexHbBIMY U OTEeMSCTBEHHbLIMU "BUpYCOo-
noramu” Merogsl 6opububl CO 3nogeem K Tpe-
OyeMotay peaynbrary He npusenu. Bce cose-
Tbl cneuuanucros no 6opvbe ¢ BUpyCamw
CBOAWAUCL X NPOCTOMY NEYEHUIO 3apaXeH-
Hbix ¢dannos v wadbnoHos Word, 8 kpaiiHem
cny4ae, K YHAMTOXEHWUIO (CTupanuio) wabno-
xHa Normal.dot (npwv oyepenHoM 3anycke pe-
RAKTOPa OH aBTOMAaTUHECKY BOCCTaHaBNWBa-
ETCH CO 3Ha“eHMAMU N0 YMOoA4aHuoo). Huue-
ro Apyroro He npeanaranocs. A B HEKOTOPLIX
PEKOMEeHRauNAX (cMm., HanpumMep,
http://virus.komi.ru/wmcap.him) B 0TBET Ha
BONPOC 0 uenecoobpa3HOCTH NepeycrTaHoB-
kv pepakropa Word (1o B o6uwem-To Hanpa-
wiueaercsd) NpaMo roaopurtca: "lepeycra-
HaonueaTte Word Hu B KCeM cayyae He Hano™.

Onyckasn noapobHOCTH, CKaAXeM, uTO
NPaxTUKa (a OHAa, KaK-HUKAK, XPUTEepPUn ucin-
Hbl) ATy pekomeHgauurr oreeprna, o Tex
nop, Noka neveHue 3apaxeHHoix ¢annos He
O6bLIN0 DOMNONHEHO WUCKOPEHEHWEM, a 3aTem
HOBOW ycTaHoekon Word, vctpeburb sesne-
cywun WM.Cap vam He ypanoce. Kasanocs,
oKoH4arenoHo ¥ 6ecnNOBOPOTHO UcTpebnen-
Hawa BUPYC nocne 0onee unu Mexee NPoOLON-
XUTENLHOrO MONYaHWUA BHOBL NPORABASN Ce-
61, U ... BCE HAYUMHANOCh CHaYana.

B atoi Taxenon 6opvbe, pacraHyBweini-
ca Qosnee 4eM Ha Mecsal, C caMmon Nyyuien
CTOROHY nokasan cebs Doctor Web. Pa3mbi-
wnan B nepepbisax mexpy "6oaMn” 0 npe-
BPATHOCTAX KOMNBIOTEPHOrO NPorpecca, Mol
BCNOMHUNYU O CTaThe "AHTUBUPYCHAR CUCTE-
ma Spider's Web"” ("Pagwo"”, 1994,
Ne 1, c. 21, 22), 8 KOTOPOU paccKkaabisanoch u
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0 Bupycax, 1 00 aHTUBUPYCHOM nakerte
Spider's Web, npeawecTtsennunke Doctor
Web, u 0 ero asrope Urope Axaronnesmnye
Hanunose. HeBONLHO BO3HWMKNA MAnesa Bsep-
HYTLCA K 3TON NyDnukauun, NOCMOTPETL, HTO

HOBOMO B aHTUBUPYCHOM Mupe, nobeceno-
Bate C W. [JaHunoBbiM, pacckasarb O ero
TBOPYECKUX NnaHax u T. A.

HEMHOIO O BUPYCAX U
AHTUBUPYCHbIX NPOTPAMMAX

Boobule roBopd, 3a npoweawue co
spemMeHu nydbnukauuv Yetobipe roaa 8 NPuH-
LMUN1MaNbHOM NAaHe Mano 41O U3MEHUNOCh.
KoMNbOTepsbl CTAHOBARTCA BCE CAOXHER, UC-
noNbL3YIOTC] B8Ce 6onee coseplleHHble TexX-
HONOTUK, KaK annaparHbie, TaK u DPorpaMMm-
Hbie, YUcno BUPYyCOoB, yBu, He yBasunoch, a
"BPEAHOCTL UX PACTET BRMecTe ¢ coBsep-
WEHCTBORANNEM aHTUBUPYCOB, MHOrHa one-
PEXaA Ux, usoraa otcrasan. Boabyaurenu
KOMNbIOTEepHbIX 3abonesaHnii “"Hayyunuce”
3apaxaTb 3arpy30vHbie CEexTopa AVCKOSB,
davinbl BCex ONepaumoOHHbBIX CUCTEM, YMENOo
"npATarecs’, CranuM myradHtamu (nonu-
MOPPHBIMW).

NosiBnAnCL HOBLIE PA3HOBUAHOCTH, HA-
npumMep, MakPOBUPYCHI, K KOTOPbLIM NPUHAA-
nexut n WM.Cap. Bnepsbie MakpoBsyipycCh,
arakywowme dannol 8 popmare Word for
Windows, 6winn 0bHapyXeHu netom 1996 .
KU HAnenanu HeMano LWyma, Tak Kax, Ha nep-
Bbi BArNAA, CBOMM NOBEAEHWEM ONpoBep-
ranu ycronasuwmecs npeacrasneHs o Bupy-
cax. Oxkaszanochb, 4T0 HeoOLIMHOCTbL UX Hpasa
CBR3aHa C TEM, 4YTO OHU, 3 TONHEE ux co3na-
Tenu, O4eHb YMEeno Ucnonb3naan BOIMOX-
HOCTW BCTPOEHHOro s pepakrop Word far
Windows Makpoasmka 1 A3bika nporpamMmmm-
posanun Word Basic. Buicoxaa cosmecTu-
MOCTb NUCNEAHEero ¢ OCHOBHBLIMU A3bIKAMU
NPOrpaMMUpPOBaHKUA, HaANUYNe CpeacTs pa-
6ot ¢ Qainamu obecneunnu "Bupyconu-
carenam’ ONaronpuATHYIO BO3MOXHOCTL
AR co3aaHnA BLICOKO3DDEKTUBHLIX, TPYA-
HOOOHapyxvBaemMbix MHOUUVPYOLWNX NPO-
FpamMM, PAcCNpPOCTPaHAIOWHMXCA C OYEeHb Bhbi-
COKOW CKOpPOCTbLIO.

lMoAaBmMNUcCEL BUPYCH U ANA APYruX Npo-
rpamm, MCNONL3YIOLLUX MAKPOKOMaHAb!,
Hanpumep, ana Excell, Ami Pron ap. Ectb u
Takue, KOoTopble paspywawTt usdopma-
LMIO, YRUYTOXAWT dauns U 1. A. Maxposu-
pPycChl paboTalT He3asucumo oT Nnatgdop-
Mbl, T. €. MHOUUMPYIOLLAA NPOrpamMma, Ha-
nucaHHaa ana MACINTOSH, peucrsyer u
Ha IBM PC, v Ha apyrux komneiorepax. o-
npobHee 0b 3Tux BUPYycax, UX CBONCTBAX U
OCOBEHHOCTAX MOXHO Y3HATb, O3HAKO-
MUBWUCE CO crYaTtben B. JlyrosuHoBa, KON-
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nern WU. HdanunoBa (CM., Hanpumep,
http://www.admiral.ru/~sald/artic3_w.html).

CosceM HenasHO NOABMNCA eule OavH
HOBbi BO36yauTENb, KOTOPLIA NO NPUHLUNY
LEeNCTBUR MOXHO HA3BaTL "BUPYCOM 3auiu-
WeHHoro pexvma . [lo HepasHero BpeMennu
BUPYCaM, 3 TOYHEE KX COo3dartenaM, He yaa-
BaNOChb MUCNONL3IVBATL ANA CBOWUX TPA3IHLIX
uenen 3amuieHHbIA (BUPTYanbHBIK) PeXuMm
COBpeMeHHbIX Npoueccopos. lepseHel, Ha-
peyenHuin PM.Wanderer, ucnonnayer 3TOT
PEXWM, NPUYEM KOPPEKTHO B33NMOLEACTBY-
eT C ApYrumy NporpaMMamMu v Apansepamu,
TaKXKe ucnonbayiowumm ero. B nepcnexivse
HE WMCKNOHCHO, YTO BUPYC CMOXET MONHO-
CTbid 33MEHNTL CBOWUM KOAOM NPOrpamMmy-
cynepsan3opa (CMm., Hanpumep,
http://www.dials.ccas.ru/russian/inf/
wanderer.htm).

Pa3suBalorca u "obbiuHbie” supycsl. OHN
YCMEWHO MacKvupyloTca, MYTUPYIOT, OfHUM
CNOBOM, AenawT BCe B8O3MOXHOE, 4TOOu
NPOAONXKAaTL TROPUTL CBOE YEPHOE Reno.

A 4TO Xe aHTUBUPYCHI? ToXe coBepllieH-
craylorca, U BecbMa ycnewHo. OcobenHo
NPUATHO, YTO B YUCAO NYYLWINX AHTUBUPYC-
HbIX NPOrpaMM MyUpa 8 nocneaHue rogol He-
U3MEHHO BXOARAT W POCCUICKME, B NepBylo
ouepenb, Doctor Web AQ "[AuanorHayka"
(DialogueScience DiWeb) n AntiViral Toolkit
Pro ¢upmu "flaboparopma Kacnepckoro”®
(KAMI AVP). Tak, o woneckoM (1997 r.)
HOMEepe N3BecTHOro MexXAyHapoaHOro Xyp-
Hana "Virus Bulletin® (cm. B UHTepHer Ha
canre http://www.virusbtn.com) onybnuxo-
BaHL pe3ynbrarel 04epesHoro cpasHuTens-
HOrMQ0 TeCTUPOBAHUR AHTUBWPYCOB-CKAHE-
poB, paboraluwmx nog onepauoHKon cuc-
Temonn MS DOS. Mo pesynbraram ucnuira-
Hu Doctor Web souwien B TpoAKy ny4anx aH-
TMBUPYCOB Mupa (tabn. 1): emecrte ¢ Sophos
SWEEP on noxa3an 100-npouentHyio ad-
heKTUBHOCTL B CaMON NPECTUXHON KaTero-
puu — NO CreneHn obHapyxeuus nonw-
MOP®HBIX BUPYCOB — W pasnenun ¢ Hew
nepsoe—sTopoe mecra. C peaynbrarom
99,5 % Doctor Web paagenun syopoe—rpe-
The MecTa ¢ nporpammon McAfee VirusScan
B Haubonee akTyanbHom Kateropuy — oBHa-
PyXeHun makposupycos. (10 AOBONALHO yC-
NOBHOMY yCpeaHeHHOMY nokasarento obHa-
PYXEHWA BvpPYCOB OAA pacCcMarpyBacmbiX
kareropnit rectos Doctor Web 3awnn Tpertbe
mecTo, naker KAMI AVP E. Kacnepckoro —
NOYeTHOe BOCLMGE.

Quepennoe TeCTUpoBaHUe aHTUBUPYC-
HbIX TPOrpaMM Xxypxan “Virus Bulletin™ npo-
sen 8 ¢espane 1998 r. (1abn. 2). U BHOBL
cpeau nyyquwnx — Doctor Web! OH nokaaan
abconioTHuin peaynbtar (100-npouenTHoe
o6Hapyxexune!) B AByx Hanbonee BaXHbLIX Ka-
Teropuax: NO CTENEHW BbiSBNEHUA CAOXKHLIX
nonnMopPHLIX 1 Makpoaupycos. Ocobo cro-
T OTMETUTL, TO NO NEPBOM U3 HUX TAKOMn pe-
3YyNbTaT OTMEYaeTca B TpeTun pa3 nogpsa.
ECnv BHOBL NONBLITATLCH BBECTU HEKUA YC-
PEAHEHHLI noka3arens (Yro-1o BPOAE KO-
MaHQHbIX PE3yNbTatoB HA CROPTMBHLIX CO-
pesHoBaHuax), 1o Doctor Web oxaxerca Ha
BOCLMOM MecTe (1abn. 3).

Ormetrum, 410 KAMI AVP E. Kacnepcko-
ro N0 3TOMY NOKa3aresio 3aHUMaer wecroe
MECTO, noxasas abCconTHuIA pe3ynbTar B
naTu(!) kareropuax u3 wecru. U 3ato e
eQUHCTBEeHHW ycnex E. Kacnepcxoro. B
KOHUE npouwiegwero rofa XxypHan no KoOM-
NbLIOTEPHOWN 6e3onacHocTU "Secure
Computing™ npoBen TeCTUPOBaHNE aHTUEN-
pyCHwx npoaykras ang Windows 95, n oka-
3anocb, 4TO MONTU NO BCEM foOKasarensm
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n/n

Sophos SWEEP

Dr Solomon's AVTK
DialogueScience Drileb
£SaSS ThunderBYTE
IBM Antivirus
McAfee VirusScan
Aluwil AVAST!

KAM] AVP

Norman Yirus Control
10 | Et§aShim ViruSate

11 | Cybec VET

12 | Iris AntiVirus

13 | Cheyenne InnoculAN
14 | Symantec Norton AntiVirus

-
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| 3PPOXTHBHOCTL OSHADYXEHWE Bupycos, X,
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N

CHOENG MO~

~—— Tabnuua 1

HA TecCTe Cpeauni

AHTHauWpyCcHAS NPOrpaMMa noxa:a

100 00 99,93
98,4 98,9 | 99,33
100 99,5 | 99,63
93,5 97,8 | 97,28
92,3 96,2 | 97,05
90, 1 99,5 | 96,83
88,5 95,8 | 95,98
95,2 90,3 | 94,93
87,4 99,1 | 94,68
88,5 84,7 ( 92,78
95, ¥ 97,3 | 92,38
86,4 82,7

86,4 82,2

83,6 94,3

o

Kateropwu vecton: ItW Overall - pupycw, BCYpeusmmecs 8 pesAdbHOR EWIRK (In the
Wild); Standord - cranpasprime supycd; Polymorphic - nosansoppisie supycu; Macro - wa-

Kpoanpycu.

nporpamMa KAMI AVP obecneunsaer nyu-
lne pesynbrartbi, a 8 O0LEeM 3a4eTe nNpu Te-
CTUPOBAHMUKU Ha OOWEN KOMNEKUN BUPYCOS
3aHana nepsoe MecTo.

10 %, 60NblLe aHTUBUPYCOB, XOPOLIUX U
pasHbIX!

YPOKU NOKTOPA BEBA

Utax, ncropua aHtusupyca Qoctor Web
Hayanacb Ha 3ape 90-x rogos 8 Cankr-le-
Tepbypre, KOorna Mano KOMy M3BECTHLIY WUH-
xeHep WU, Aarnnnos Havan TEYAUTLCA Ha oA-
HOM 13 npeanpuatun BIIK. Pabora Gbina
cBA3aHa C KoMNbIOTepaMy, a 8 HiUX nepuoau-
YeCKU NOABARNUCL BUPYCHl. AHTUBUPYCHbIX
nporpaMm ObiN0 Hemano ¥ 8 Te BpemMeHa
(BCNOMHUM XOTA Ohl 00O EeU3BECTHLIN
Aidstest [1. H. NNo3uHckoro), Ho paborany 04w
06bIMHO NO CUrHaTYPaMm, OTbICKMBAA yXe nu3-
BECTHLIE KOO U3BECTHLIX BUPYCOB. AHTUBK-
pPYyC BCerpa nosananca nocne supyca. Boa-
HUKna paena: a nodemy 6t He nonpoboBars
CO30aTb TAKOW aHANWU3aTop, KOTOPbLIA, Ha-
O6nionas 3a paasutrem coObiTUA B XOMNbLIOTE-
pe, onpegenan Oul, obbiiHble OHU UAKW 3TO
NPoABNEHUE BUPYCHOU aKTUBHOCTU? 3artem
CNeaoBano YCTaHOBUTb KOHTPONb 32 XU3HEH-
HO BaXHbLIMU 0OLEKTaMKM ONEePaUNOHHON ClC-
Temul U BIOS xoMnbiOTEpa, He Aasas BMPY-
caM Pa3MHOXaTbCAH U YHUMTOXAaTh MHGpOpMa-
uuo. Pazymeercs, aHTUBUPYC He AONXKEH Yy-
paThCA ¥ TPAAUUMOHHBIX METOAOB NOUCKa W
YHUHTOXEHWA BUPYCOS.

Ot B 06luemM-T0 HEe PEeBOMIIOUMOHHbLIE
naew U Rernu 8 0CHOBY TOro, 4To 6bino BORAO-
WEeHO B aHTUBUPYCHONM cucreme Spider's
Web. Hano ckasarb, 4T0 nepsasa nydnuxaums
0 HeW K Be aBTope NOABUNACL UMEHHOD B XYp-
Hane "Paguo”. Hosbi aHTUBMPYC XAana npu-
ATHAA HEOXKHOAHHOCTEL — € CAMOro POXAEHWS
OH Obin O4Y8Hb XOPOLWIO NPUHAT HA MEXAyHa-
pPoAHON apene. Yxe 8 1993 r. Spider's Web
cran gvHannucrom KoHkypca Software Europe
"Golden Softies™ Ha suictasxe CeBIT' 1993, a
B panbHeuWeM perynapHo nobexnan B pas-
NAYHBLIX KaTeropuax Tecroa. Xo6oumu WU. danu-
noga crano npodeccuan. Cama cucrema
Spider's Web vakxe n3 paspaga moburens-
Ckux nepeiuna 8 npodeccuoHansHble. He see
€e KOMNOKEHTbl Pa3BnBanuch OAMHAKOBO, Ce-
rogHe, No CywecTsy, OCTasncA TONLKO OAUH —
Doctor Web, cospaHHbit 8 1993—1994 rr.
(kOoMMepYecKoe pacnpocTpaHeHne Havarto
netom 1994 r.)
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HunewHud Doctor Web — nporpamma
HOBOTO nokoneHun. OH cnocobeH HaxoaAuTL
KaK “crapsie”, AaBHO N3BECTHLIe BUPYCHI, TaK
¥ NOABUBLLUECH OTHOCUTENBbHO HEAEBHO BW-
PYCbi-MYTaHTbl. MOLUHBIN 3BPUCTUHECKWUIA
aHann3aTop No3Bonser ycnewxo obHapyxn-
BaTb HOBLIE, eule He W3BECTHbie BUPYChI.
Mporpamma ycnewHo paboraer ¢ 60NbWUH-
CTBOM apxvBos,

Ham nokazanoch, 470 ¥MEHHO B HaCTy-
nusiuemM rogy MOXHO OTMETUTb NATUNETHUNA
16unen Doctor Web. 310 v nocnyxnno noso-
aoM ana Hawen becenst ¢ U. [aunnosbiMm,
U3NOXEHUEe KOTOPoHU NPMBOAUM Hnxe.

I‘Ipeme gcero o nbunee. lencrenrens-
HO, nepsblii BapuaHT nporpammbl Doctor
Web nossunca s 1993 . Op,uaxo 370 Bbln He
TOT aHTUBUPYC, XOTOPbLIY CEroaHA 3HaKT BO
BCEM Mupe. HulleluHsa Bepcun paankanbHo
OTAMYARTCA OT NEPBOd 1 MO aNropurMam, y
no pexwumam pabortu, u no cnocobam Ha-
xoxneHus eupycos. HaasaHne 6LIN0 coxpa-
HEHO, TaK KaK OHO yXe ObIN0 N3BeCTHO, a BOT
nporpaMma 0O6HOBUNACH OYeHb CUNbHO, [o-
aToMy 0bUUMANEHON AATOW POXAEHNUA Nake-
1a Doctor Web cnegyer cu4rtate 18 maprta
1994 r., crano 6T, NATUNETHUIA OKUNENn
KOMMEPYECKOFo NpoAyKTa OTnpa3aHyeM B
Chenyolem roay.

BuiCTphiA POCT NONYASPHOCTM aHTUBUPY-
ca Doctor Web B8 Hawe#w crpare u 3a pyoe-
¥OM ODBLACHAGTCA YEeM, HYTO OH OaHUM K3
nepsbix cran 60poTbcA C NONUMOPGHLIMK
salwndpoBaHHLIMKU BUPYCAMK, B KOfle KOTO-
PbiX HET HW OAHOr0 NOCTOAHHOrO Y4acika.
Kpome roro, y 3rol nNporpaMMbl MMEETCH
adPLKTUBHLIA IBPUCTUYECKNIA aHANN3ATOP,
KOTOPbiA NO3BONSET UCKATH HE TONBKO yXe
WU3BECTHbIe, HO U HEWU3BECTHLIE BUPYCH (OH
aHaANU3UPYer KoA NpoIpammbl Ha Hanwuyue
XapaxKTepHbix 418 HUX NOCNEA0BATENbHOCTEN
xomaHg). 3pdexTnBHOCTL ONpeaeneHus Ho-
BbiX BUPYCOB cocrasnner npuMmepHo 80 %.
I70T pexuM paborul nporpammbt Doctor Web
ABMASIETCA HOBATOPCKUM MU MaN0 Yy KOFO OH
ecTs. [poOManHoe YnCAO aHTUBUPYCHLIX NPO-
rpaMm, NCNONLIYIOLUMX IBPUCTUHECKUN NOa-
X0 W pa3paboraHHbix 3HAYNTENLHO NO3XeE,
B8TOPU4HO — B UX OCHOBE NEeXUT NMEHHO 3107
pexum Boctor Web.

K coxanenunio, m cama nporpamMma
Doctor Web, v anroputmbl ee paborn 0o cux
Nop He 3aNaTteHToBaHu!. (10 aencrByICWwEeMY
3akoHonarenncray B obnpacru aBTOPCKOro
npasa nNporpamMmuposaHue noYemy-To npu-
PABHEHO K hucarenLCkoMy TpyAay, 4To OT-
HIOAb He o0feraer nateHToBaHne. A noka
YTO HaxXOAATCR dUpPMmbl, KOTOpsie paclung-
POBBLIBAKT ANTOPUTMbI PaboTw, 3aUMCTBYIOT
UX VI faxXe roToBblie NOANPOIpaMMmbt. Taxue
"nocneaoBareny” eCTb ¥y Hac B CTpaHe, 1 3a
pybexom.

Doctor Web nOCTOSHHO pPa3BvBaEeTCA,
"063aBoanTCA” HOBLIMY PeXuMamMu PaboTwi.
HanpuMmep, koraa nosBMAUCL NONUMOPG®-
Hbie Bupychl, Doctor Web “wayunnca™ pac-
no3HasaThb ¥ YAANATL uX B pannax, a Ha Ha-
WwecTsue MakpoBUpyCcos oOTpearuposan
8BEfIEHMEM pexrma 00HapyxeHua u yaane-
HUA KX B JOKYMEHTaX. YXe CO3aaHa cerean
6era-sepcua Di. Web for Novell Netware.
Cetyac 6omblme YCUNUA HAMNPasNeHbl Ha
pa3paborky 32-paspAnHLIX BEPCUK aHTUBU -
pyca ana Windows 95, Windows NT, 0S/2, K
nery rexyulero roaa OHW OMXHbL NOABUTHLCH
Ha pbiHKe.

Ceronna rnaBHan 3apaya — Kak MOXHO
nonHee n aAyywe yAoBNETBOPATL 3arnpochi
noas3osareneu Doctor Web, yncno xotopbix
HenpepbLiBHO PacTeT, CTapaThCs B CBOUX pas-
paboTkax npepyragars nNOfBNEHUEe HOBbiX,
NOKa HeN3BECTHbLIX BUPYCOB, NPEAYCMOTPETh
cpeacTaa ux ofe3spexuBaHus.

Tabnuua 2

IPPEKTHBEHOCTL OSHAPDYXRGHKA BHPYcop, X, H8 TecTe

ANTHBHPYCHBA NPOTPaKMa
mmm

Aluwil AVASTI
Command F-PROT PRO

Cybec VEY
Data Fellows FSAV
DialogueScience Drieb
Dr Solomonts AVIK
Eliashim YiruSafe
ESEY NOD-1CE

Grisoft AVG

I8 AntiVirus

iRiS AntiVirus

KAMI AVP

McAfee VirusScan
Norman ThunderByte
Norman Virus Control
Sophos SWEEP
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ItW Overall - Bkpycwm, acrpeqanluoca 8 xvanM (In the Wild); ItW

Boot - 3arpysounme; ItV File - gaflsoswe; Standard - crangasprime Bupycs; Polymorphic

~ NOAMMOPOHNIO BHPYCH; MBCro - MAKPOBHPYCM.
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Boobuwe roBopa, npobnema 6opbObl C
KOMNLIOTEPHOW UHdekuuen He AoNXHa 3a-
MbIKATbCHi B pamkax NpPoOTMBOAEUCTBUA BWU-
PYCHLIM NporpammamM. HyxHo 60poTecs € ux
cosparenamu. Co3aaloT n pacnpocTPaHaioT
BUPYCbI ¥ Nocneposarenn fepocTpara, n no-
burenu no3abaBuUTLCA, U Xenawme Hanako-
CTUTL BNuXKHEMY.

Tabnwua 3

N | ANTHBMDYCHER NPOrpaNns CpeanrA no-
n/n xazaveap, X
1 | Dr Solomont's AVYK 100

2 | Sophos SWEEP 99,925
3 | Norman Virus Control 99,725
4 | Rorman ThunderByte 99,525
5 | Data Fellows FSAV 99,4

6 | KAMI AVP 99,4

7 | ESET NOD-iCE 99,25

8 | DialogueScience Drieb 99,225
9 | I1BM AntiVirus 9,05
10 | Atwil AVAST) 98,4

11 | EliaShim ViruSafe 98,325
12 | McAfee VirusScan 97,975
13 | {RiS Anti{Virus 96,125
14 | Symantec Korton a\ntiviru_s| $6.,0

15 | Trend Micro PC-cillin 94,525
16 | Cybec VETY 93,375
17 | Grisoft AVG 84,15
18 | Command F-PROT PRO l 82,85

Bnpouem, ata npobnema ckopee 13 ob-
NACTU NCUXUATPUU U LOpUCNpyaeHunu. 3ako-
HOAATENLCTBO MHOrWMX CTPaH NpPefycMarpu-
BaeT YronoBHOE HakalaHue 3a HanucaHwe u
pacnpocTpaxieHue BupycoB. ECte npeueneH-

Thi NpUBNEYeHUA K OTBETCTBEHHOCTW 33 3!
npasoHapyweHua, HanpuMep, ABa roaa Ha-
3aa B AHrnun Obin apecToBaH WU YyNpATaH B
TIOPbMY aBTOP NONUMOPOHLIX BUPYCOB MO
knuyke "YepHoin 6apoH”. foroBaTCcA NOA00-
Hble NPoUecCH 1 B Halew CTpaHe.

Cutyauua Ha aHTUBUPYCHOM dPOHTE 3a-
METHO OCROXHWNACH C pa3BuTUEM CeTu UH-
TepHeT. Ceroaxa yepes Hee pacnpPoCTPaHa-
eTCn OrpoOMHOE KONAWUYECTBO CamMOWl pPa3sHo-
o6pa3non nnpopmMaumn, n eCTecYBeHHO, Ta-
KO MOLLHBIA NTOTOK HEe MOXeT He noasep-
ratbCs BUPYCHbIM atakam. A BO3MOXHOCTH,
npeaocTrasnfaeMbie AN Takux araxk UHrtep-
HerT, Benukn. 1o U 0OmMeH yepe3 xoHdepeH-
LMK, ¥ MACCOBaA pacchinka no E-mail, u pac-
npoCcTpaHeHue noa BWUAOM HOBOFO NpoO-
rpaMMHOro obecneyveHun. MNonse3ysack anex-
TPOHHOM NOYTON, HYXHO NPOCMaTPKUBAaTL A0-
KYMEHTbi B TaKux pefakropax v "cMoTpen-
Kax~, KOTopbie NO3BOAAIOT OTKAOUNTE Mak-
POKOMaHAW!.

Boobuie, ¢ naBsnHOOOpPa3HbLIM POCTOM
yucna NPorpaMMHbIX NPOAYKTOB HECKONbLKO
namMeHunach raxruka bopsbol ¢ BUpycamu Ha
NoNL30BATENLCKOM yposHe. Ha nepaoe Mec-
TO BBIXOAWUT WUCMNONB3OBAHME HAAEXKHBIX
CpeacTs NPOBEPKU NPOrPaMMHbLIX NPORYKTOB
U MHOWK MHDOPMAUMK HA OTCYTCTBME BUPY-
cos. HyxHO npuobperart TONLKO AULEH3MN-
POBaHHbLIE aHTVUBUPYCHI, XenarenbHo PasHo-
TUNHLIE, NOCTOAHHO KX 06HOBNATL. CeronHa
HANAXEHO HECKOMbKO pasnuyHbiX cnocoboB
NOAYHEHUA OOHOBNEHHLIX BEPCUA aHTUBUPY-
cos. Hanpumep, Doctor Web mMoxHO npyo6-

MUKPOITPOLIECCOPHASA! TEXHUKA

PECTU Ha AMCKeTe Y MHOIrOYYCNEHHbIX Anune-
pPOB, NoNYy4aTsL No NOANUCKE, BOCNONL30BAB-
LUWCHb INEKTPOHHOW NOYMTOM UAKW MOAEMOM.
maBHoe — HEe NOAbL3OBATLCA NMUPATCKNMU
xonuamu. Kcratu, cpeau 6ecHnUCneHnoro
MHOXECTBa NUPATCKUX KOMNAaKT-AUCKO8 C
NPOrpaMMHbIM obecrneyeHmuem 1 urpamMm He-
Mano MHGUUMPOBaHHLIX BUPYCaMK. Cnucku
3apaXeHHbIX ANCKOB, pasyMmeercs, He non-
Hbie, MOXHO HAUTKU B UHTepHeT, B TOM Yucne
Ha WEB-cante AO "[uwanorHayxa™
http://www.dials.ccas.ru/.

Ocraiorcsa 8 cune v TPagUUMOHHBIE NPK-
eMbl GOpblbt C BUPYCHLIM 33PaXEHNEeM KOM-
NbIOTEPOB: HEe 3aCOPATL UX HENPOBEPEHHbI-
MW NporpaMMamin 1 MrpaMmin COMHUTENLHOTO
NPOUCXOXAEHKSA, NPUMEHATL TONLKO NKLIEH-
3npoBaHHOE NPOorpamMmMHoe obecneyenue, Hy
¥, KOHEYHO, PEerynapHO TeCTUPOBATb KOM-
neioTep.

SAKTIOMEHUE

N3-3a orpaHuydeHHoro obwema Xxyp-
HanbHONU nybDnUKaumuu ocranoch "3a 60p-
TOM™ MHOroe. Ho rnasHoe 3aK/IIO4aeTCA B
TOM, 4TO Tenepb MHPOPMauUIO 8 HALLKX pe-
DAKUNOHHLIX KOMNbLoTepax OGyayr aawiu-
1iaTh OT HAWECTBMUS BUPYCHOWN HEHUCTH [Ba
aHTUBUPYCHLIX naxketa: DSAV 2.561 ana
Windows AO "AuanorHayka™ v AntiViral
Toolkit Pro 3.0 "Jlaboparopun Kacnepcko-
ro”. N cbyayrca cnosa [lokvopa Beba: "B
"Papuo” He MOXeT ObiTb KOMNbLIOTEPHLIX

BUpycoB!”™ =

OCOBEHHOCTU CXEMOTEXHUKWU
16-BATHbBIX BUOAEONPUCTABOK

C. PIOMUK, r. Yepunros, YkpanHa

B crarsax 0. Ocoyxoro “PemonTnpyem “Dendy” (“Pagmo”, 1997,
Ne 2, c. 30-32) u C. Promuka “OcobeHHOCTH CXEMOTEXHNKY BOCbMUOUT-
Heix Bugeonpucrasox” (“Paguno”, 1997, Ne 10, ¢c. 27-30 n Ne 12, c. 20—
23) 6bino_noapPobHO ONUCAHO YCTPOHACTBO HMIPOBLIX BUAEONIPHCTAaBOK
“Dendy”. Npegnaraemsisi BHUMaHWIO yuTarenen Mmarepnan o 16-6MTHbIX
Bugeonpucrasxkax “Sega’” ocHoBaH Ha 60bWOM ONbITE 8BTOPA 110 NX pe-
MOHTY 3t 8HaNN3yY BCTPEYAIOLWMXCH B HUX CXEMHBIX PeLeHNA.

Coscem HepaBHO BOCBMUOUTHLIE BU-
aeonpucrasku “Dendy” U Ux aHanorn Bui-
agan "KOMNLIOTEPHYIO pesoaluuto” B
yMax ¥ cepauax aertem v noOApocTkos. Oa-
{IAKO NPOrpecce HE CTOWUT 1ia mecTte. Bor
yxe 16-, 32- n naxe 64-6UTHbIE UrpPOBLIE
TENEBU3NOHHDBIE NPUCTABKU AEMOHCTPUPY-
10T BennkonenHble rpadpuiecknue n mysbi-
KanbHbie BO3IMOXHOCTW. [TOHATHO, HTO 4Yem
Gonbwe pa3psaHOCTL, TeM nyvwe, Ho ¢
APYron CTOPOHbLI, TEM A0POXE Npucraska
Y NporpamMmbl K Hen., CeroaHa MHorue oT-
AAT npeanovreHne 16-6UTHLIM BMAEO-
npucragkam, obecnaunsaniLM HeNnsoxoe
Ka4yecrso MNPV OTHOCWUTEAbHO HEBLICOKOW
ueHe. lNossuswncb 8 KoHue 80-x roaos,
OHW ¥ B HAlUW AHN YCTOUYMBO 3aHUMAIOT
CBOIO HWLLY HA PbIHKE.

N3 MHoxecTaa mogener 16-OUTHLIX wr-
POBLIX BUAEONPUCTABOK, NPOA3BAEMbIX NOA,
PasnNUyHLIMU TOProBLIMY MapKamu, Bceob-
mwee npuaHanue 3asoeBand CeMencTBo,
pa3pabortaiHoe anoHckon dupmoin Sega
Enterprises Lid. Ona npucrasox “Sega” co-
303aH0 GONee ThiCAUW Urpoakix NPOrpamm,
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BbiNYCKADTCA KHUIK 1 Oyxnern! C ux Xxpacoy-
HbiMW ONUCaHUAMKU, B CBA3N C nonynspHoc-
TbIO TAKMUX NPUCTABOK ANA HUX YCIIeWHO KOH-
BEPTURYIOTCA MHOMMUE UIrpPbl, NepeoHavanbHo
paapaboTatitiuie, NnanpumMep, AN KOMNLIOTC -
pos IBM PC unun "Amiga”.

Bpocaerca B rnasa twarenbHasa npo-
paboTka BonNPOCOB yHuduxkauum npucra-
BOK, OXPaHb aBTOPCKWX NPAB Ha UX BHELL-
HUA BUA WU TexHuyeckue peweHusa. Xovs
npeanpuATUA-U3roToBUTeNU pasdbpocaHbl
no scemy Mupy ot Kanaaw! 00 CuHranypa,
BCE NPMCTaBku “Sega” BuirnagnaT 0AvuHaKO-
BO, TWaATenbHO BbAEPXUBAKTCA AU3aAWH
KapTPULKEn U JIpKONCTUKOB, TUNL! U HA3HA-
YeHne BLIBOAOB pPa3bLEOMOB, nNapameTpnl
6n0K0B NUTAHUSA.

B 3aBuCUMOCTHY OT TEeNneBU3UOHHBIX
CTaHAApPTOB, NPUHATHIX B PA3HbiIX CTpaHax,
BLINYCKAGTCA HECKONbLKO Moaudunkauun
npncrasok “Sega” [1]. Hanbonee nasecr-
Hbl amMepukaHckun (“Sega Genesis”), asnu-
aTCKUK (Mny SINCHCKWIA) W eBPONEINCKUIA Ba-
puanTbi. COBMECTUMOCTb WX NIPOBbLIX KAPT-
puaxen obecnevnsaeTcs cneuyuanbHbiMU

nepexoaHukKamn, TaKk HaamsaembiMn “Mega
Key"-paciumpurenamu. KpoMe GupmeH-
HbIX, CYLEeCTBYEeT MHOXeCcTs0 “Sega”-coB-
MECTUMbLIX NPUCTABOK, NpOAABaemMbix NOA
Pa3snUYHLIMU  HA3BAHUAMU, Hanpumep,
“StarDrive-2", "SuperAlpha”. B cuny onpe-
aeneHHbix obecroaTenbcTs y HAc Haubonee
PAcCNPOCTPaHeHb! as3narckue, a He espo-
nenckue Moaenu.

Pas3nuyaloT TPy NMOKOREHUR BUOeonpu-
crasok “Sega”. Nepsor nossunacek “Sega
Mega Drive™ (Mbl Byaem Hasbisatk ee CO-
KpaweHHo “Sega-1"), aatem B 1990 . —
“Sega Mega Drive-2" (nanee — “Sega-2"),
a 4yTb no3xe — “Sega Mega CD". lNepssuie
ABe paccuuTaHbl Ha paboTy C xapTpuaxka-
MU, NOCABAHAR — C Na3ePHbIMU AUCKAMM.
AHanN13 pPbiHKa WUrpoBbLIX NPOrpamMM Anf
16-O0UTHBIX NPUCTABOK MOKA3LIBAeT, “MTO
KapTPURXKHK, KZK HOCHATENIK NPOrpaMM, Bpaa
Av b 0603pMMOM OyayuICM YCTYNAT NANbMy
nepeeHcTsa na3epHoiM AUCKam. Maccosbiin
nepexof Ha HUX, O4eBUAHO, NPOU3oUneT
nocne Wupoxoro  pacnpocTpaHeHus
32-OUTHLIX NPNCTABOK.

0 yxa3aHHLIM NPYUYUHAM Mbl OFPAaHUYNM
KpPyr paccMmarpuBaembix 8 Crarse BOnpocos
CXEMOTEXHUKOW a3uarcKkux Moaenewn nepsoro
¥ BTOpPOro noxoneHuin. C ToMKKU 3peHun 0co-
OeHHOCTEK pemoHTa oTauuusa "Sega-2° or
npeapayuien Mogenn HeBenukn: B CUCTEMHOM
pasbeMe UMEeeTCs BXOA, NO3BONAKWAA KOH-
TRPONMPOBATL NPABUNLHOCTL NOAKIOHEHUA A0-
NOAHUTENbLHBLIX YCTPOUCTB (Hanpumep, cneuu-
anuauposanHoro CD-ROM), a B axoucTuke
yBEeNU4eHO 4YUCno PYyHKUMOHANBHLIX KHONOK.
CoBMEecCT¥MOCTh NPOrpaMMm rapaHTupyerca
TONLKO CHWU3Y BBEpX. JTO IHAUWT, HYTO UIPbI,
BuiNyeHHbe ana “Sega-1" (ux nasecTHo 60-
nee 200), 6yayr paGorars 1 Ha “Sega-2%, HO
cOoBCEM He 0ba3arenbHo HaobopoT.
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Heckonsko CNoB O KOHCTPYKTUBHO-TEX-
HONOru4ecknx OCOBEHHOCTAX NPUCTABOK
“Sega”. B nocneaHee BpemMa B H1X BCe yaLwe
NPUMEHARTCA NOBEPXHOCTHLINM MOHTAX 3ne-
KTPOPaMO3NEMEHTOB HA MNEeYaTtHyilo nnary.
3ra NPOrpeccuBHan TeXHONOrUA NO3BONKET
3HAYNTEeNbHO NMOBLICUTL NPOU3BOAUTENL-
HOCTb TPYAa Ha COOPOYHbIX Y1 MOHTaXXHbIX pa-
OoTax, yny4lwnTe Ka4YeCTB0 NanHLIX CoOeauHe-
HUA, YMEHbLWNTL rabapuTsl, Maccy n B KO-
HEBYHOM CYeTe CTOMMOCTbL nagenus. Ho ae-
NaTh NevaTHble NAATHI Ha CROXHBLIX N OMEHb
A0OpPOrux poBoTUINPOBAHHLIX KOMNAEKCAX
NOBEPXHOCTHOFO MOHTaXa MOXEeT N03sO-
NnTb cebe [aneko He KaxAabi Npon3sonn-
TesNb. TaK 4TO NPpUMeHeHune NoAOHBHON TEXHOD-
norun ¢ GONbWON CTeneHsLld BeposTHOCTU
yKasbiBaeTr Ha Kpynhyio dupMy U xopowee
Ka4ecTBO NPOAYKLUWA.

AN NOBEPXHOCTHOrO0 MOHTAaXa BbiNyC-
KatoTCA cneuvanbHbie MUHUATIOPHBLIE KOM-
NMOHBHTL!: TaK HA3biBaeMbie Y1N-Pe3ucTop.bl
1 4Y1N-KOHABHCATOPb! pa3dMepamu npumep-
HO 3,2X1,6X1 MM, MUKPOCXEMbI, TPAH3UC-
TOPbL! U AUOALE B MANOrabapuTHOM Kopnyce
C 8bIBOAaMY NPOoduna “kpsuino 4ankn'. B an-
rNoA3LIMHON NUuTepaType nx YacTo Ha3visa-
10T SMD (Surface Mounting Devices — npu-
O6opbi, MOHTUPYIOWNECH HA NOBEPXHOCTD).

HoMuHaneHoe conpoTusneHve 4un-
pe3ucTopa MOXHO OnpeaennTbh No Haanu-
CW HA ero Kkopnyce, COCToalen n3 Tpex, ay
NPEUM3NOHHLIX Pe3UCTOPOB — 13 YeTbipex
unpp. MlocnegHAans 13 HUX NOKa3bLIBaET,
CKONbKO Hyneuw Heolbxoaumo A[OnNucarth
cNpasa K npeasiaywvm undpam, uTobhI
NoAY4YUTHL CoONpoTUBNEeHue 8 oMax. Hanpu-
Mep, Haanuce “150" oanavaer 15 Owm,
"561" — 560 Om, “112" — 1100 Om
(1,1 xOmM), “106" — 10 MOm, a "2741" —
2,74 kOM. Y HU3XOOMHbBIX PE3UCTOPOB Le-
Nas 4acTb 3HAYEHWUA CONPOTUBNEHUA B
omax otaensercsi ot apobHon Gyksov R.
Hanpumep, “4R7" o3xavaer 4,7 Owm,
"54R3" — 54,8 Om.

K coxanesunio, onpeaennTts NO BHeWHe-
MY BUAY HOMUHANB! YUN-KOHAEHCATOPOB 3a-
TPYAHUTENBHO, TaK KaK COOTBETCTBYKOLWEN
MapXupoBKa Ha HWX, KaKk Npasnno, OTCYTCT-
syeT. HoMuHan 6biBaet ykasaH TONLKO Ha
YyNakoske, B KOTOPOW Takue KOHASHCATOPL!
NOCTYNatoT HA COOPOYHYIO NUHKID.

Boiwwegwwe 13 crpon 4ynn-pesucTopb
MOXHO 3aMeHATb OObiMHBLIMY MOLLHOCTLIO
0,063 unn 0,125 BT, a ynn-koHABHCATOPL
— ManoradbaputHbiMK  KepaMuyeckumi
(KM-56, K10-17), ykopoTua n orpopmosas
X BbIBObI.

YCTPOUCTBO NMPUCTABKU “SEGA"

Mpucrasxy “Sega” asuarckux mogenen
GOPMUPYIOT TENEBU3NOHHLIX CUrHan CraH-
papra PAL. 512-ugetHoe nsobpaxenne co-
cTouT 13 320 TOYEK no ropuaoHTanm v 224 —
no BepTukany. 3ByKOBOE CONpOBOXAEHUE
urp — crepeodonnueckoe. Norpebnseman
OT C8THU MOWHOCTL — 8...14 BT.

Cxema coeauieHma OCHOBHbIX KOMNO-
HEHTOB npucrasky n3obpaxeHa Ha puc. 1.
Ee ocHOBa — npoueccopHan nnarta, 3aHuma-
OLLAA NPAKTU4ECKH NONHOCTLID Oa3oBwbIn
6nok. Ha Hei yCcTaHoBNeHbl paswLeMbl, K KO-
TOPbLIM NOAKAIOMAIOT BCE aApyrue y3nbi: 64-
KOHTaKTHAA po3eTtka 4ns nrposoro kapTpwua-
¥a (“CARTRIDGE"), 60-koHTaKTHas cucrem-
Han sunka (“SYSTEM"), nse neBATUKOHTaKT-
Hbte Bunku ana koncTmkos (“CONTROL 1" ¢
“CONTROL 2"), rHe3ana nutanusn ("ADAP-
TOR"}) w ronosHbix cTepeoTenedoHOB

30

1
capli
W/

Mpsscraska
nsega-

| MoaynaT
RE /N
T\
N/

"ANT

“AINT

"CONTROL 1" \|[/

JDKOATTHK
(0CHOBHOK)

Puc. 1

("PHONES”), poseTtka gna coeauHeHsns c te-
nesnuaopom ("A/N") N0 HU3KOW unn, vepea
MOAQYNATOPR, NO BLICOKOW YacToTe.

MNpucrtasky BKNIOYAIOT KHONKOWX
“POWER", npy 3TomM 3aropaerca cseroau-
0AHbLIA nHaukatop. KHonka “RESET™ cayxur
ANA NpuBEAeHUA YCTPOWCTBA B WUCXOAQHOE
COCTORAHKE, a B HEKOTOPbLIX CAY4astx — U ANs
BbIBOPa OAHOM N3 HECKONBLKUX UIrPOBLIX NPO-
rpaMm, 3anUCaHHbiX B OOQHOM KapTpupxe.
UmeeTtcs perynatop rPOMKOCTY 3BYKOBOMO
conpoeoxaeHusa "“VOLUME".

Ha npakTuke BCTPEeHaTCs NPucTasky,
COCTaB KOTOPbLIX OTAU-
4aeTca OT ONUCAHHOIO.
NHorpa OTCYyTCTBYIOT

AN

MNpoyeccopHan Nnara

"VOLUME” //’/

Y "“SYSTEM® l

11 VD1-VD4
1N5391

CBETOANOAHLIA UHAW-
Karop, perynaTop
rPOMKOCTH, rHe3no
AN ronosHbiX Tenedo-
HOB. Bbicokxo4acror-

~2208
$0-60 Ny

Certepos

\L ajanrep

~2208

"ADAPTOR"™

- Kaptpuax

oxorcrix
{(aononuuTens-
HbIK)

MEHATb KOHAEHCATOPbLI, PACCHUTaHHbLIE Ha
Hanpsixenue 25 B.

Auvonx 1N5391 npu HeobXxoAUMOCTH
MOXHO 3ameHuTb 6n1o0koM KLI410 ¢ niobbim
ByKBEHHLIM MHAEXCOM wunu manorabapur-
HbIMU BLINPAMUTENbHLIMKM AUOAaMKn, pac-
CYMTAHHBIMIA HA TOK HE MeHee 1 A, Hanpu-
mep, KA208A, KO212A,

Kak mMepy npenoCTOpOXHOCT, B Uerb
nepBuyHOn 0O6MOTKM Tpancdopmaropa Xe-
naTensHo BKNKYTBL NPEeAOXpPaHUTEeNb Ha TOK
0,25 A. MOXHO UCMONb30BATL ¥ NNABKYK
scraexy BM1-2-0,25A-250 B kepaMu4eCcxoM

X1 Uu.8

e 2

Hbil TEeNneBU3NOHHbLIN
MOAYNATOP HaxoauTCa
CHapyXu unn BHYTPW Puc. 2
NPUCTABKU, MOAYNATOP s

MOXEeT COAVHATLCA C AHTEHHbLIM BX0OA0M
Teneen3opa 4Yepes mMexaHuvyeckun nepe-
Knodarens.

CETEBOW ADANTEP

MNpucraska “Sega” nuraerca or cetu ne-
PeMEeHHOro ToKa 4epes TPaHCHOPMaATOPHLIN
ONOK NUTAHWA C BLINPAMUTENEM, BLINONHEH-
HbiM NO O0ObLIYHOW MOCTOBOW cxeme {puc. 2,
a). Mo cpasHeHUIO C aHANOTNYHBIM BNOXOM
ona “Dendy” oH MOXeT oTaaTh NoYyTH 8 Asa
pasa 60nbWYKD MOLLHOCTL YU NPU TOKE Ha-
rpyakv 1,2 A pazsusaer Hanpaxexue 10 B.
Tunosas Harpy3ovHan xapakrepucruka 6no-
Ka Npu cetesoM Hanpsxexnu 220 B npuse-
nexa Ha puc.2, 6.

B apanTepe 06614HO YCTAHOBNER TPAHC-
dopMaTop € MAarHNTONPOBOAOM CE4EeHWEM
OKONO 4 CM?, Hanpumep, Tunopaamepa
LUi16<24. MNepsununan (ceresan) obmoTka
conepxut 2100...2300 snTkOoB NPOBOAA AW~
amerpom 0,15 mMm, sTOpu4HAR (NOHWXAD-
wan) -—— 120...130 suTKOB NPOBOAa AUaMeT-
pomM 0,51 MM, EMKOCTL KOHAEHCaTopa
dunbrpa — 1000...3300 mx®. Ero pabouee
HanpsXenue QonxHO Oubimb HE MeHee 16 B,
HO A/ HANEXHOCTU PEKOMEHAYETCA npw-

—— Ul Zano
C1.3300 Mx x 16 8 L5

Kopnyce ¢ rubxumu BoiBogaMn. HenuipHum
OyneTt n 0aHO 13 onucanHbix B [2] Hecnox-
HbiX 3aLMTHbLIX YCTROWUCTB.

NpuMennTb ana nutalua “Sega” cere-
BOW agantep or “Dendy” Heponyctumo. N3-
3a neperpy3xn OH B NyMlIeM CAyvyae He pa-
30BbET HANPRXEHWA, NOCTAaTOMHOro Anf
HOpManeHoA paboTh! BUASONPUCTABKU, 2 B
XyAWeM — BhiiAeT U3 CTPOS.

MOAYNATOP

3T0 YCTPOWCTBO NEPEHOCUT CcnexkTp
cHOPMUPOBAHHLIX NPUCTABKOW HU3KOMAC-
TOTHbIX CUrHanos naobpaxenusn (VIDEO) w
3syka (AUDIO) B nonocCy 4acTor OgHOro 3
TeNeBuU3UOHHbIX XKaHANOB METPOBOro Anana-
30HA. 3aKOHHEHHOCTb KOHCTRYXUWMK, OOUHA-
KOBbi8 rabapuTHbie 1 YCTaHOBOYHbIE pa3me-
Pbl MOAYAATOPOSB B Pa3HbiX MOaenax “Sega”
NO3BONAIOT rOBOPUTL 00 mMx yHudukaumm v
aocrarc4Hon orpatorasHocTw,

Tunoson MoAYNATOP (NPUHUWNUANBHASA
Cxema noxalaHa Ha puc. 3) CoOmePXUT Tpu
KaCKana: BbLICOKOYACTOTHBIN reHepaTop Cur=
Hana Hecylwen 4YacToTm u3oopaxeHus, re-
HepaTop curHana npPoOMexyTovHOW 4acToThl
(1Y) asyxa n cmecurens.
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l[enepartop N4 38yka cobpaH Ha TPaH-
3uctope VT2. Ana pasHbiXx BAPUAHTOB CTaH-
papra PAL, Ha XOTopbie 6bIBAOT paccuuTa-
Hbl aanaTckne Mogeny “Sega”, ara 4acrora
pasHa 4,5 (PAL-M), 5,5 (PAL-B), 6 (PAL-I)
nwnu 6,5 My (PAL-D). Mpwu HeoO6xoanMOCTH
reHepartop JIerko nepecypouTs Ha NPUHA-
VIO ¥ Hac yacrory 6,5 My nameHeHuvem
NOMOXEHUA NOACTPOeYHVKA TpaHchopma-
Topa T1 v nonbopKo¥ eMKOCTU KOHAGHCa-
ToposC7uC11.

Hacrora reHeparopa MOAYNMpYyeTca nua-
MEHEeHWEM EMKOCTU KORNEeKTOPHOro nepe-
xona Tpan3ucTopa VT2 non Aencrsvem cur-
Hana AUDIO. Paamax atoro curiana Haxo-
anrca B npenenax Q.5...2 B, Ecnw Tenesn-
30p BOCNPOMIBOAUT 3BYKOBOE CONPOBOX-
AEHME UTrp C XpUNamMn » UCKaXKEHWUAMM, cne-
ayer nonpofoearb M3MEHUTL PeXum pabo-
Thi TRPAH3KUCTOPa NOAGOPXON peancropos R2
n R3 nnv yMeHbWUTL MOAYANPYIOLLIAIA CHr-
Han, HanpuMmep, NOAKAKYUE NapannensHo
xoraencaropy C2 pes3vcrop conpoTvsneHn-
€t4 B HECKONLKO KNNOOMN.,

Ha Tpanauncrope VT 1 cobpaH reHeparop
Hecyuwen 4acToTel n3obpaxeHua. Yacrory
ero konebaunin onpepenser kKonTyp L1C3.
CurHan c sbix0ga resHeparopa nogaercsa Ha
Ga3y tpanaucropa VI3, BbINOAHAOWEro
dynkuumn cmecutenn, Ha amurTep 3atoro
TPaH3ucTORa CO BTOPUUHON OOMOTKMN TpaHC-
¢dopmaropa T1 noctynaer curHan MY 38yka,
d depe3 pesvuctop R10 — BuaeocurHan
(VIDEO) pa3amaxom 1...1,5 B. KongeHcarop
C13 wyHTMpyeTt uens amutTepa TPaH3IUCTO-
pa VT3 no BbICOKOW HacToTe, ML He3HAYN-
TeNbHO ocnalbnAn CPaBHUTENbHO HU3KOYAC-
TOTHbIE MOAYNMPYKWME CurHanst. Boixoa
MOQYNATOPA “Yepea padbem XW1 coeanHaoy
KOaKCUanbHbiM Kabenem € aHTeHHbIM BXO-
DOM TEnesn3opa.

Ha npaxTuke BCTPEHATCH MOAyNATO-
Pbl, CXeMbl KOTOPLIX MMEIOT HEeKOTOPLIe OT-
N4nA OT NOKA3aHHOW Ha puc. 3:

— OTCyTCTBYIOT KOHaeHcaTopw C1, C2, CY;
- peancrop R6 3aMeHeH NePeMbl4KOn, KOH-
pexcarop C8 orcyrCTByeET,

— B3aUMHO nepecrtasneHsl pesuctop R7 u
konpencarop C10;

— pea3ncTop R11 noaknioven rHenocpeacT-
BCHHO K KONNEXTOpY TpaHaucropa VI3, a
HEe K TOYKE COEAUHEHMA KaTylKu VHAYK-
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catopa C14;

— nponopunoransHO
MAMEHEeHbl HOMUHANb-
Hole CONPOTUBAEHUR
peaucropos R2 u R3,
R4 w RS.

B mMopynsarope Mmo-
ryr Ouitb YCTAaHOBAEHL!
HEe TONLKO TPAH3UCTO-
pol S9018, HO w
25C3194, 25C458. vx
MOXHO 3aMeHATL NPak-
TUYECKKn NlbiMKu Ma-
NOMOLLHBIMWU  TPAH3UC-
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n-p-N C rpaHn4yHON yac-
TOTON He MeHee 600
! Mlu, Hanpumep,
KT355AM wnu KT325,
KT368 ¢ niobbiMu Byx-
BEHHbIMU NHAEKCAMW.
[naTta moaynsTopa
3aKpuita Mertannuyec-
KM 9XDaHOM pasmepa-
MW NpUMEepPHO
45X35X15 Mm € oTBep-
CTUAMN OAR NOACTPOK-
K1 UHAYKTUBHOCTU TpaHcdopmatopa T1 w
xaTywku L1. Ecnu 3T10T y3en HaxoanTtCa BHY-
TPY 6a3080r0 6NOKa NPUCTaBKW, KOHTAKT-
Hble nacwaaky XT1—XT4 coeguHnaOTCA KO-
POTKUMY NPOBOAHUKAMU HENNCPREACTBEHHO
C NPOLIeCCOPHON NNAToMN,

Moaynatop,
BbINONMHEHHLIA B
suae OTAEeNbHO-
ro Mogynsi, no-
MELUdeTCA B
nnacTMaccosbin
KOpnyc paame-
pamMu NPUMEpPHO
Puc. 4 80Xx40X20 mMm.

: OH wumeer oOT-
BEPCTUA ANnA AocTyna K rHesay XW1 u ans
NPOX0AA 4eThIPEXKUNBHOFO SKPaHWPOBaH-
HOro xabenf, IaKaHYNBAKOUIETOCH BUAKOWN,
foaknio4aemMon K poaetxe “A/N" suneonpu-
craBkn. HasnaueHue KOHTaKTOB BUMKW NOKd=
33HO Ha pucC. 4. Hencnonb3yemble KOKTaKTbi
B Hevt OObIMHO OTCYTCTBYIOT. Ha prCyHKe OHU
YCNOBHO NOKA3aHb! KPECTUKaAMMU.

Tox, noTpebnaemMbln OT NCTOYHMUKA NUTA-
HUA No uenwn VCC, ne npesbiwsaeT 6...9 MA.
Moaynatops: ot “Sega” u “Dendy” [3) B3au-
Mo3aMeHaeMbl.

KAPTPUIXK

Kaprpnox nNpeacrasnaer cobon cmel-
Hoe MN3Y, 8 KOTOPOM 3anucaHa vrposas NPo-
rpamma. Uamepatb ero MHGPOPMaUKUOHHYIO
eMKOCTb NPVHATO B meraburax. Ang cambix
NPOCTLIX Urp TpeGyercsa He menee 1 M6ur, a
ana Haubonee AMHAMUYHBLIX U KPACCHHbIX —
3HauuTenvHo 6onblie, Hanpumep, kapTpuax
urper BOOGERMAN umeer undopmaLmoH-
HYIO EMKOCTb 24 MOUT 1 xpanut bonee 1800
KQApPOB UBETHOro usobpaxenus. Ecan non.-
TaTLCR CKONUPOBATL N3 HETO AatHbIe B 0DbiM-
Hote MM3Y ¢ yastpaduoneroaniM Cryupanu-
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Kopnyc xapiprara
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MUKPOMNPOLECCOPHAS! TEXHHKA

eM, TO norpebyerca 48 mukpocxem 27512
nnn 384 KS73PD6.

Tax kak B npucraskax "Sega” Ha pa3vem
“CARTRIDGE" suiBegeHb! 23 pa3psaa agpe-
Ca, a WKWHA AaHHbIX 16-Pa3panHan, K HUM
MOXHO NOAKNKOYATL KAPTPUXKKY eMKOCTbIO
a0 128 MOur. Y3HaIOT MHPOPMALUOHHYIO
EMKOCTb KOHKPETHOro Kaprpuaxa no map-
KMpOBKe YCTaHoBneHHux B Hem MN3Y. Hanpn-
mep, Hagnuchk “42LGBM16B" o3Hauaer, 4To
MUKDOCXEMa MMEeeT emMkoCTb 8 MOuT npu
16-pa3paaHon Oprasn3aumy LWmnHbl AaHHbIX.
ECchv xe no Mapkuposke onpeaennte em-
KOCTb MUKPDOCXEMbl HE YAAETCR, MOXHO NO-~
NLITATLCR cpenarte 370, NOACYUTAB “UCHO
noaBeneHHbIX K Hen paspraoB WyH aapeca
¥ AaHHbIX. Yauwe BCero 8 kaprpuaxax npu-
MeHsIT becxopnycHble Mukpocxembl M3Y,
3anUTblie Kanney koMnayHaa, HOrna — M-
KPOCXEeMbl B NNACTMACCOBbIX Kopnycax ¢ 42
unu 44 spiBOAaMY.

BHEWHUA BUA KapTpuaxka CO CTOPOHbLI
pasbema » HasHauexune Hanbonee 4acTo uc-
NONbL3YEMbIX KOHTAKTOB TOKa3aHbl Ha puc. 9.
Bunka pa3svema xaprpngaxa ssinonHeHa ne-
4aTHbIM cNocoO0M Ha Topue ero naars. Hy-
Mepauus KOHTaKTOB MOXET ObiTbh KaK 4YKUCTO
UUPPOBON (BEPXHUA PRA — HEYETHLIE, HNX-
HUMA — YeTHbIe HoMepa), Tak u bykaeHHO-UN-
dposon (HnxHuA pag — A1—A32, BepxHun
— B1—B32). BepxHeu cunrae1ca ra CTOpoHa
NRAThi, F4e HAXOARTCA MUKPOCXeMbl. Heaa-
BUCHMMO OT cnocoba Hymepaumy B3auMHoe
NOAOXEHUE KOHTAKTOB, COOTBETCTBYIOWMX
OAHUM N TEM X€ CUrHaNam, scerna CaMHaKo-
80. Homepa NMH1MA SNeKTPUYeCKON CBR3N Ha
NPUBOAVMBIX HWXE CXeMax KapTpuaxen co-
OTBETCTBYIOT uwbpoBbIM 0003HAHEKVUAM
KOHTaKTOB MX Pa3beMos,
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Camui npocTOn K13 xapTpuaxen (cxema
Ha puc. 6, nrpa "TOY STORY™) cogepxur 8ce-
ro 0OAHYy MUKPOCXEMyY. JTO OOLIMHOE MACoy-
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uecce uarorosnenus. Boixoast DO—D15 ne-
PEXOAAT B aKTUBHOE COCTORHWME TONbKO NPU
OQHOBPEMEHHOW NoAaave CUrHanoB HU3KOro
YPOBHA Ha BXOAb n OE. lpy BuICOKOM
YPOBHE XOT# Obl 0AHOro 13 3TUX CUrHanNoB Bbi-
xoas! N3Y ocTalnTCs B BLICOKOUMNELAHCHOM
COCTORHUM. Henb KOHTPONA NOAKAIYEHUA
xapTpuaxa CHECK coegureHa ¢ obuwum Npo-
BOAOM BHYTPU Hero. Ecnu xapTpyuax OTCYTCT-
BYeT UNU HEeNAOTHO YCTaHOBNEH B Pa3beM BU-
neonpwcraeku, ypoeeHb curHana CHECK
BOCNPUHUMARTCA €€ rNaBHbIM NPOUECCOPOM
K3K BBICOKMW WM OH nepexoaut B COCTORHUE
OXUOAHUA HUIKOr0 YPOBHA ITOr0 cUrHana,

B kaptpugxax ¢ gsymMa BOCbMupa3psa-
HbiMu N3Y (cxema Ha pwuc. 7, urpa “MORTAL
KOMBAT-1") yauwie scero B 0aH0W U3 MUKPO-
cxeM (0bbiMHO MapkuposaHHoi Gyksot L) 3a-
nucanul Mnaowme (D0—D7), as apyron (H) —
crapiuve (D8—D15) paspagn kaxporo 16-
Pa3pPAnHOro cAoBa AaHHbiX, HO BCTpeYanTCh
KapTpupxwu, B KOTOpRbLIX pa3paabl pacnpege-
NEeHbl MeXay MUukpocxemamn uHave. bonee
CNOXHbIA BapuaHT (cxema Ha puc. 8, wrpa
“BOOGERMAN") coaepxut asa (6-paapan-
Hbix [13Y, npuuem curvan OE npoxoauT Ha Co-
OTBETCTBYIOUINIA BXOA TONBKO O/HOTO U3 HUX B
3aBUCUMOCTH OT ypoaHs curHana A20. floru-
Ka Bbibopa peannaoBaHa Ha 3NeMEeH-

D031
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D3 4
2 3 12 L‘°
1 11
= '.

Puc. 8 ———

ONEPaTUBHYIO NAMATL, LAHHLIE B KOTOPYIO
MOXHO 3aNUCbiBATbL BO BpeMsA Urpbl u coxpa-
HATL NPU OTKAIOYEHHOM NuTaHuu. OObIYHO
3TO0 AOCTUraeTc] nNpMMEHeHUeM BMEeCTO
00biyHbIX N3Y Ttak Haswisaemou FLASH-na-
MATY. [pyro BapuaHT 3aKnio4aeTcs 8 ycra-
HOBKE B KapTRPUIK ACNONHATENbHOW MUKPO-
cxembl O3Y crpykryput KMOI ¢ pe3epsHbiM
NUTaHUeM OT ranbBaAHWUYECKOro 3INemMeHTa,
Tak kak 1ok, norpebnsemuii takum O3Y B pe-
XUME XPAHEHUS HWYTOXEH, MOXeT npume-
HATBCR MUHWATIOPHLIN 3aneMeHT (nhu Bara-
peAa) o4eHb MaNon eMKOCTH.

OAaHa 13 BO3MOXHbIX CXeM AONONHUTENb-
HOW ONepaTusHOn NamMAaTH NOKA3aHa Ha pUcC.
10. OHa MOXeT NPUMEHATLCA COBMECTHO C
M3Y, cobpantbim No Mobon M3 paccMoTper-
HbiX Bbllie cxeM. [Ona nepeknioueHusn
N3Y/03Y ucnonw3osan curkan A19, HO 3To
MOXeT ObiTb M Kakon-nubo ApYyron paspsa
WKUHL anpeca. CurHan ewbopa xpucranna
(CS) nopaercs Ha Mukpocxemsl 13Y He ¢ KOH-
TaKTa 33 pa3wema, a no uenu 33.1 ¢ BbIXOAA
norudeckoro anemexra DD2.2.

Avoas VD1 y» VD2 oGecneyusaior nepe-
KNIOYEHUE uenu nuraHua mmxpocxembol DD

Tax mukpocxemw DD3 (ananor
K555NA3). UhpopmMmaumoHHas em-
kKoctb N3Y DD1 1 DD2 nHoraa Guisa-
eT He OiMHAKOBOW,

Ha puc. 9 npepacrasneHa cxema
KaPTPULLKE C ABYMH WIDOBBIMYA NPO-
rpaMMamMmn, 3anucaHHLIMK B OAHOM
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[13Y. Ux cMeHa RpOUCX0AUT NP Kax-
AOM  Haxartuuw kHonku cbpoca
"RESET". Umnynuc RES, ¢popmupye-
Mbid B 3TOT MOMeHT 0a3osbiM 6no-
KOM NPUCTaBKKU, W3MEHRET COCTOA-
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HUe cuetHoro Tpurrepa DD2.1, |
sraoMan nepsyto (A18=0) vnu aro-
pyto (A18=1) urpy.

B nocneaHee BpemMs nony4ailor
pacnpocTpaHeHne Urpbl, KOropbole
MOXHO npepBatb B NKOOOA MOMEHT,
COXpPanuB UrpoByio CUTyaunto, 1 BO-
300H08UTL MPU CNOAYIOWEM 3aMYC-
K@ UMEGHHO C aTON cuTyaumn. MNpeay-
CMaTpUBaeTCA TaKxXe BO3IMOXHOCTL
3anNOMWHATL MMEHA WIrPoOKOB, Xpa-
HUTE U ODHOBNATL CNUCOK PEKop-
A0B. KapTpnoxun Takux wrp cogpep-
XaTr He TONLKO NOCTORHHYIO, HO W
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(ananor K537PY¥2) Ha 6arapeo GB1 npm ot-
KNIOYEHUU KapTpMuaka or 6aszosoro 6n0xa. B
3TOM Criyqae TpaH3ucTop V11 3axphiT, 1aK Kak
ero 6a3a n amuTTep coeanHeHb: C oHLLpmM NPo-
80Q0M Hepe3 pe3uctopul R2, R3 v BHyTpeHiee
CONPOTUANEHUE OTKNIOYEHHBLIX OT MCTOMHUKA
nUTaHKa MUXPOCXEM KapTpuaxa. Hepes peaun-
cTop R1 Ha Bxon CS mukpocxemol DD 1 nocry-
naeT HanpsXeHue BbICOKOro NOruiecKkoro
YPOBHSA, NOAAEPXNBAA ee B HeBnOpaHHOM CO-
CTORHWK, Tak 0DEecneunBaeTca COXPAHHOCTbL
3anucaHHbix 8 O3Y naHHbIX.

B kapTpuake, noaxnioueHHomM K pabora-
IOLLEeR npucraeke, Tpaxauctop VT cnyxur
HeNHBEPTUPYIWKUM yennutenem C obulen
6a3oi U nepepaer cHOPMUPOBAHHLIA ne-
mMeHToM DD2.4 curHan euibopa kpucranna Ha
Bxon CS mukpocxembt DD1,

Cpeanni 10K, noTpebnsiembin kaprpua-
xem, pases 20...80 mA. Ha ero neyarHon nna-
Te OOLYHO NPeaycCMOTPEeHO MECTO ANA He-
CKONbKuX OGROKMPOBOYHbLIX KOHAEHCATOPOB B
Llenu NTaHWA, KOTOPbIE W3TOTOBUTENN U3 CO-
o0paxeHnt IKOHOMUH, KaK NpaBuno, He ycra-
HasnueaioT. [1pn c6oax 8 paboTe urpt cneay-
€T BCe Xe YCTaHOBUTb 31eCb KepamMuieckne
KOHOEHCATOpt, Buibpas ux eMKOoCTh U3 pac-
yera He MeHee 0,068 MKD Ha kaxay0 MUKPO-
CXeMy KapTpupxa,

PeMOHT kapTpuaxa cneayer HayvHarh ¢
BHELWHEro OCMOTPA, YAANEHUs CNUPTOM un
XECTKUM AaCTUKOM 3arpAsHeHinid C KOHTaKTOoB
pa3nbemMa u akkyparHon Nponanku € ABYX CTO-
POH BCExX NepexoAHbiX OTBEepCTUA. EChv B kap-
Tpupxe, kpome MN3Y, umeetca muxkpocxema
MaJIon UM CPeaHEeN CTeNneHn uHTerpaumm, To
Npvi NOAO3PEHNUAX HA HEMCNPABHOCTDL ee cne-
Ayer 3aMeHuTb. Korpa nonobHbiM OCMOTPOM
YCTaHOBUTL AedexT He yaanoch, MOXHO no-
NLITATLCA NARNLHUKOM XOPOLLO MPOrpeTL KOp-
nyc Mukpocxemsl [13Y — nKorna 3to nomora-
€T BOCCTaHOBUTbL KOHTAKT.
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NMPOLIECCOPDI OANA

NMEPCOHAJIbHbIX KOMMNbIOTEPOB

A. OPYH3E, r. Mocksa

B npeavigyinx crarsax A. @pyuse [1, 2] pacckaasisanocs o Muxpapo-

yeccopax, ycraHoBneHHbix 8 90 % KOMNLIOTEPOB, BbINYLUEHHHIX K HACTORLEMY

BPEMEHH.,

TO — npoyeccopsi cemencTsa xX86. OaHaKo, MOMHUMO HUX, CyLyeCT-

syer bonbuioce YHCHO “KOMNLIOTEPHBIX” NpoLecCcopOos, NPUHUNMHANLHO OTNINY-
Hbix OT x86. OHW cywecrseHHOo OTNNY3IOTCR APYr OT APYra KakK feTanaMy apxm-

TeKTypbi, TAK ¥ CHCTEMaMH KOMaHA

HO BCEeX Ux O61:€RHHHET T0, YTO OHHt OTHO-

CATCH K rpynne raKk Ha3b!BaeMsbiX RIS C-npoyeccopos. Hro e 3710 33 npouecco-

pbl, FRE OHY NPUMEHSRIOTCH CEeroORH N KakoBbl X NepcnexTusbl Ha byayuiee?
Qvsersi Ha 3TH BONPOCH! — B NIyOAUKYEMOK HIUXe crarse.

RISC-NMPOLLECCOPDI:
NAPEANOCHLINIKU CO3AAHUSA

A66pesvarypa RISC pacuwudposbiea-
erca kak Reduced Instruction Set Computer
— KOMNbLIOTEP C COKPAWEHHbIM HAbopOM
KOMaHf, 1. €. Pedb uaer O npoueccopax,
CUCTEMa KOMAHA KOTOPLIX CYWEeCTBEeHHO
CoKpaweHa B CPaBHEHUN C CUCTEMOU KO-
MaHa x86. Ang TOro 4Tohbt NOHATL NPUHLIN-
nel, nexauwwue B ocHose RISC-npouecco-
P08, HYXHO BCMNOMHUTb HEKOTOPbIE OCO-
BEHHOCTU pa3suTUA MUKPONPOUECCOPHbLIX
apxutekTyp, npossusiumnecs 8 80-e rogw!.

AnnapaTHbie BO3MOXHOCTH fpouec-
COpOB8 onpegensinnuch YPOBHEM pasBnuTua
MUKDPOINEKTPOHHOW TEXHONOrun, KOTO-
pPbiid  OrpaHuyusan 4YnCno NOrvyeckKnx
ONeMeHnTOB, PAasmMewasmMbiXx Ha KpUCTan-
ne. @aKTU4ECKN ero pasMepbl u 4ncno
pa3Meulaembix Ha HeM TPaH3UCTOpOB
nNOYTHU LEenukKoM onpeaensny TOT Habop
annapaTHbiX YCTPOWUCTB, KOTOPbLIE BKAIO-
4Yanuchb B co3naeaembiii npoueccop. Pa3s-
paboT4nkn cTpeMunucs, 8BeCTK B €ro co-
CTas KaK MOXHO Donbliee 4ucno pasnn-
HbIX apUOMEeTUHRCKUX U AOrNYecKnx yCr-
POWCTB, CONPOUECCOPOB U T. A., NOCKONb-
Ky O4YeBwWAHO, 4TO annaparHas peanuaa-
uma kakon-nnbo ¢yHkuun obecneynsana
bonee OuiCTpOe ee BbiNONHEHUE, 4Yem
nporpamMmMHan. fla u anvHa Koaa ana pea-
nnayemMbix annapartHbiM nytemM OyHKxuun
CYWeCTBeHHO MeHbwe. MNoartomy B 80-X
rogax npoueccops! “pocnu swups”, oc-
Ha@anMCb HOBbLIMW y3namu, COBEPLUEH-
CT8YA yXe uMeloLLnecs.

Kpome Toro, paspadorankam npouec-
COPOB NPUXOANNOCH NOCTORHHO NOACTPAa-
WBATbCA NOA CTPemMneHwe nporpaMmmuc-
TOB UMETE BOAMOXHO Gonee mMowmHyid Y
rubkyld cucyemy KoMaHa. Takve cyucTembl
KOMaHQ € pas3HoobpadHbiMun cnocobamun
aapecaunn n Habopamu ycnosHbIX nepe-
XO0B v BbI3OBOB NOANPOrpamMM, CTPOKO-
BbiMW onepaunaMu U npedukcaumaMm
obecneunBanu co3naHue KOPOTKUX Npo-
rpamm, rapaHTupoBanu MeHbllee Yucno
ownbok 8 Hux. OHKU TakXKe NO3BONANU NPO-
rpamMMnUCcTaM co3aaBaTth HACTosWMeE Npo-
rpaMMHbie Wenespbl 3a CHEeT HecTanaapT-
HOro (a NOpPoiA, N COBEPLLEHHD HEOXUAAH -
HOT0) UCNOAL30BAHUA BO3MOXHOCTEN Tex
NN KUHLIX KOMaHA. Henb3fa cxazartb, 4TO
3TN wenespbl cepbe3HeiM 06pasom no-
BAVANK HA TEHACGHLIWM PA3BNTUA NPOrpam-
MUPOBAHUA, HO HaANU4YMe UNUu OTCyTCTBUE
TaKWUX BO3MOXHOCTEW B HEManon CTenexHn
onpeaenano OTHOWeEHUEe NPOorpaMMucToB
K TOMY unn nHomy npoueccopy. U paszpa-
60THUKN HE MOrNKW HE CHUTATBLCSH C ATUM.

PALOWO Ne 4, 1998

B peaynbrare noasunuchb CUCTEMbI KO-
MaHg, nopobHbie cucreme cemeincrasa x86,
BroHaowme 8 cedbn ThiCAYN PAINUYHBLIX WH-
CTpykunn. Tak cpopmuposanucek CISC-npo-
ueccopul (CISC — Complex Instruction Set
Computer — kKOMNLIOTEP C KOMMIEKCHbLIM
HaBOPOM UHCTPYKLMIA). PaKTUHRCKU B 3TOM
CTPYKTYpEe wen NepeHoC “UeHTpa TaxecTu”
obpaboTku C NPOrpamMMHOro ypoBHa cucre-
Mbl Ha aNNapPaTHLIA.

OnHaKo Ha4YnHaR C HeKOTOPOro MOMEH-
Ta CISC-1npeonorvn crana He yCKOPUTENEeMm,
a TOPMO30OM poCcTa NPOU3BOAUTENLHOCTU
cuctem. eno 8 ToM, 4To Bonbuioe pasHo-
ob6pa3sune KOMaHA ¥ Pas3nuyHan ux 4INHa cy-
WEeCTBEHHO YCNOXHAIOT annaparypy ynpas-
Nerua BHYTPK Nnpoueccopa. Tak, Hanpumep,
OHa O0NXHa OnpeaenuTs Q/INHY KOMaHabi
(MOXeT BapbupoBarbCa B npeaenax ot o4a-
HOrQ A0 nNATU-wecTn 6anT), BolAeNUTL KOA
ornepauuwn, NOAroroBUTbL ONepaHabl, KOTo-
pbie MOryT HAXOAUTLCA KaK B perucrpax, Tax
¥ B OnNeparnsHoOM NaMaTi. Peaynbras ablvnc-
NEHUI TakKxke HYXHO nNepeHecTu unu B na-
MATb, UKW B KaKOn-N1nbO U3 PerucTpos.

Bonblioe 4KuCNo ASVUCTBUWA, KOTOpOoe
AOMKEH COBEPLWNTL MUKPONPOLLEeCcop nNpu
BbINONHEHUK KOMAHALI, 3aCTasnsno OTso-
ANTb NOLO CUCTEMBI ynpasneHus 60nbluyio
4acTb kpuctanna muxkpocxemsl (0o 70 % 8
npoueccopax x86). B pesynbrare anq
apuPMeTUKO-NOrNYECKNX YCTPOWUCTA
(AJTY), conpoueccopos M Apyrux ycr-
PONCTB, MOBLIWAWKUX NPOUIBOAUTEAL-
HOCTb npoueccopa, OCTasBanocCb BCEro
30...40 % nnowagu kpuctanna.

B TO xe BpemMa pa3mepbl KPUCTaNN0s
OrpaHUunBalOTCSa PRAOM NPUYKH. B nepsyo
odepenb, 3T0 MNPUHMHBL SKOHOMUYECKOro
XapaKTepa: 4YeM KpynHee kpucrann, vem
BEpOATHEE BO3IMOXHOCTL NOSBNAEHMA Ae-
hexTos, T. €. HUXE NPOLEHT BBIX0AA MOAHBLIX
nanenvi, 0a n ueHa Taxoro Kpueranna sbi-
we. Kpome Toro, ecte ¥ uanyeckue orpa-
HUYEeHUA — C POCTOM pPa3mMepoB Kpucrtanna
YBENUYUBAETCA TENNOBbAENEHNE N CHIUXA-
8TCA MaKCMManNbHO AONYCTHUMAas Takrosas
yactora. Jo6asuM x 3TOMY, 4TO BCE 803pa-
cralulee YUCAo NOruYeCKUX 3NeMEeHTOB B
YCTPOUCTBE yNpasnAeHna yeenuuusaer spe-
MSA BbINOAHEHWA UM CBOMX dyHKuUn. Mpw-
YUHA 3TOrO TaKXKe 3aKNO4aeTcs B OrpaHu-
YeHWRX, HaKN3AbIBAaeMbIX YPOBHEM pa3su-
TUA TexHonoruu. lpoxoxaeHwe curHana
yepes Xaxabil normveckmuy INeMeHT xa-
paxKTEPU3yeTCA HEeKOTOPOW 3aaepPXKOin no
BPeMEHU, U POCT 4ucna 3NemMeHToB, ecre-
CTBEHHO, CONPOBOXAAETCA yBeAUHEHUEM

CA CKOMNEHCUpOoBaTb COOTBETCTBYIOLLUM
yMeHbweHuem ee, obycsioBNEeHHbIM Npo-
rPeCcCOM TeXHONOMrN,

MUKPONPOLIECCOPHAS TEXHHKA

Bce sniwen3noxeHHoe ybeautenbHo
noaTeepxnaer ToTr QakT, 4TO NoBbilUeHue
npoussoauTensvHocTn CISC-npoueccopos
npespawaerca so sce 6onee n 6onee cNox-
HYIO 3a0auy.

NPUHUUNDBbI RISC

Oco3HaB ykaszaHHbie ¢$axKTol, MHOTue
nccnegosaTenu yxe B 80-e roabl Hayanu
MOUCKU anbTePHATUBHLIX NyTen nosbile-
HUA NPOU3BOAMTENBHOCTU NPOLIECCOPOS.
BbINO SCHO, 4TO HYXHO NONLITATLCAH YMEHb-
LWKMTBL “HaKnanHble Pacxonbl™, oTeeaaruwme
N0 ABYX TpeTey NONe3HOW NAoWaAN KPpUc-
Tanna, CHU3UB YUCNO NOrnYecKmnx 3nemMen-
TOB B HUX A0 mMuHuMyma. [lna aroro 6bino
HEeoBxoanMO NepeHeCcTr “LUeHTP TAXECTH"
Ha NPorpamMmMHbie CPEACTBA, OCTaBns MU-
HUMANbHO BO3MOXHOE HUCNO KOMAaHA,
NMEWUX NPOCTYIO U PErynapHyid CTPyk-
TYpY. ApyrviMu cnosamu, Havana ¢opmu-
pPOBATLCH CTpaTerus “AnUMHHAA NporpamMmmMa
— KOPOTXME KOMAHALI" B NPOTUBOBEC rOC-
noacTeyroWen “KopoTkaa nporpamma —
DNnHHBbIE KoMaHabl”. OcrasanoCb TOALXO
HaNTU Pa3yMHbLIK KOMOPOMUCC MEXAY pe-
cypcamMi, OTBOANMbIMKU OCHOBHBIM BbLIYUC-
nUTeNnbHLBIM y3naM npoueccopa N YCTPOou-
CTBaM ynpasBNeHus.

A BCKOpe 3TOT KoMNpomucce 6bin Han-
neH. BHavane [xon Kyk na IBM Research
Labs Ha CBOEM IKCNEepuMEeHTanLHOM KOM-
neiotepe “model 801" nokazan, 4yro npu
NCcNOoNL3IVBAHUK B NPOrpaMMe Aullis NPo-
crenwnx xoMmang popmara “perucrp—pe-
racTp” (onepanabnl M3BNEKAKDTCA UCKMO-
YUTENbLHO 13 PErucTPOB 1 NOCHE BuiNOAHEe-
HUA onepauvu NOMeLarTCR TONLKO B pe-
FUCTPLL) CKOPOCTL BLINONHEHUA BONbLLLUH-
CTBa BLIYUCANTENLHLIX 3aQa4 BO3pacraer
B ABa-Tpu pa3a. 3arveM yuehHbiMn Creu-
dopackoro ynueepcutera 6uino noxasa-
HO, 4YTO ucKknioueHne ni Habopa koMaHn
CNOXHbIX Onepauuls ymeHbwaer 4ucno
3NEeMEeHTOB npoueccopa Ha NOpsAoOK 3a
cyeT ynpouleHUR CxeM ynpasneHust pe-
cypcamu npoueccopa (npy 37oM NpPpouna-
BOAMTENMbHOCTL CUCTEMbl OCTAaeTCA Nnpax-
TNYECKU HEN3MEHHOMW).

OnbiT MHOrOYUCNEHHbLIX uccneanosarve-
nen CTatucTuveckix CBOWUCTB NpOorpamm
Beigsun, 4To 80 % npoueccopHoro spemeHmn
OObIMHO TPATUTCA HAa BLINOAHEHWE BCero
20 % ot obuiero Yvcna MHCTpyKumMn obbi-
Hbix CISC-npoueccopos. puyeM Bce aTn
20 % npuxoaaTca Ha XomaHAabl Tuna
“perucTp—perucTp”. U HakoHeu, 8 paborax
A. Narrepcona v K. CexynHa 6binv cdopmy-
AVIPOBAHbB HETHIPB OCHOBHLIX NPUKHUUNA, KO-
TOpblE A0NXKHL! ObiTh NONOXEHbI B8 OCHOBY
npoueccopos rpynnut RISC:

a) mobaa onepauunn, X KakoMy Oul Tuny
OHAa KW NPpUHaaNexana, AoMmxHa 8bLINONHATbL-
C$i 33 OQWH TaKT;

0) onepaumny 06PaboTKK AAHHDLIX peanu-
3YIOTCA TONLKO B ¢opmare "perucrp—pe-
rucTp”. ObMen Mexay NaMaTsio U perucTpa-
MU (T. 8. MoandUKaLUS NAMATU 1 HTEHKe K3
Hee HeoBXxoaMMbIX OaHHBLIX) oCyllecTenaer-
CfA TONbKO NUWb C NOMOLWLID CNeuranbHbiX
KOMaHA “YTeHns/3anucu,;

B) cucremMa KOMaHA 40nXHa CoAepXatb
MUHUMANLHOE YnMCno Hawbonee 4acro uc-
MONb3YEMBbIX NPOCTENLLINX KOMAHO OANHAKO-
BOW ANTUHbY;

) COCTaas CUCTEMbLI KOMaHA AONXEeH
ObiTb ONTUMKU3KPOBAH C yyeTom Tpebosa-
HUA KOMNUAATOPOB HA3bIKOB BLICOKOIO
YPOBHSA.
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MHUKPONPOLECCOPHAS! TEXHUKA

OCOBEHHOCTH
RISC-NMPOLIECCOPORB

HaubGonee CROXKHOBLINONHUMOE W$3
yrnomanyTeix Tpebosanuin — nepsoe, B CO-
OTBETCTBUU C KOTOPbLIM Kaxaas komaHaa
AONXHA BbINONHATLCA He Bonee yem 3a
oAauH TakT, OAHAKO HECMOTPA Ha cyulecT-
BEHHOE ynpowerue, Heobxoanmo, 4TObb!
YyCTPOMCTBO ynpasneHusa No-NPeXHeMy Bbl-
NOAHAND OnNepaunu No 4TreHuIo Koaa Ko-
MaHAab!, AeKOANPOBaHMIO, NOArOTOBKE One-
pasaoBs, COBCTBEHHO BbINOMHEHWUIO KOMaH-
Abl U nepeMeLeHnid pelynwrara 8 cooTv-
BETCTBYIOWWNA pernctp. Ecnu yyecrtb, 4TO
KaxXaan u3 3Tnx onepauwnn obalana CuH-
XPoOHU3NpOBaTLCA ¢ PPOHTOM (Mhn cna-
AOM) CurHana TaxTOBOro reHgparopa, TO
€QMHCTBEHHO BO3MOXHbIY BApuaHT pewe-
HMA NPOONEMbI — UCNONL30BAHUE Tak Ha-
3LIBAEMOro KoHsenepa KomMaHA. lpv 3Tom
no NepBOMYy nepenapy curHana TakTosoro
reHeparopa 8 COOTBETCTBYIOWEM YCTPOW-
CTBE BbIAENAETCA KO4 onepauvn, KOTOPbLIA
3JaTemM nepenaeTcns 8 YCTPOWCTBO AeKoav-
pOBaHWA; NO BTOPOMY — B YCTPOWCTBE U3-
BAIBYEHUNA BLIBENAGTCA KO Oonepauun cne-
AYIOLEen KOMaHAb!, a B YCTPONCTBE ABKO-
AVPOBaHMA NPOUCXOAUT AeKoAUPOBaHKE
NepBo# KOMaHAbl 1 nepenaya ee 8 Coor-
BeTcraylulee UciloNHuTeNnbHoe YyCTPONCT-
B0 — AJ1Y, conpoueccop u T. A. Tpetun ne-
penan CoONPOBOXAAETCHA U3BNRYEHNEM KO-
na onepauvy Tpertber XOMaHQbl, AeKoau-
posaHeM BTOPOWU U NOAroTOBKOW AAHHLIX
ANA BHINCNHEHWS NePBON.

Takum 00pa3oM, N0 KAXAOMY N3 TakTo-
BbIX MNYALCOB Ha KOHBEWEP BCTYNAET HO-
Ban KOMaHaa, U HECKONLKO yxe obpabaTbl-
BAIOTCH HA Pa3HbIX ero cryneHsax. OaHospe-
MEHHO, TaKXe NO KaXAOMY U3 TaKTOBbLIX UM~
NyNbCOB, €ro NOKUPAET OAHA BbINCNHEHHAR
koMaHna. M xoTa Ha BLINONHEHUE KaXA0W
3arpavnBaeTcs Mno-npexHemy OT 4YeTbipex
A0 CeMn-BOCbMW TaKTOB (B pacCMOTpEeH-
HOM BbilE YCNOBHOM KOHBEnepe — (ATb),
KaXAblt 13 HUX CONPOBOXAALTCA, KaK 3TO Y
TpeboBanochL, BbLINOAHEBHWEM OQHOW KO-
mMaHael. CneposarensHo, ecnu ana CISC-
npouUeccopos KOHBENep KOMaHA RBNRETCA
neobazarenbHbiM (XOTA N XenarenbHbim)
INCMEHTOM, TO ans RISC-npoueccopos OH
obaaarened. OTMeTuMm, UTO BONLILKUHCTBO
RISC-npoueccopoB uMeloT He 0AuH, a He-
CKOABKO (OT ABYX A0 HeTbipex) KoHBewmepos,
3a 4TO OHY NONYHWUNIN Ha3BaHue cynepcka-
NAPHLIX (B OTAWMUE OT CKaNIPHLIX — OAHO-
KOHBEUEPHbLIX).

Cneayiowaa ocobenHocts RISC-npo-
LLeCCopos — BLICOKAA CTeneHbs apobnexun
KoHsenepa. B pacCMOTPEHHOM Bhilie nNpyn-
Mepe OH COCTOUT U3 NATU CTYNEHen: na-
BNeYeHUs Koaa onepauuvn, pekoaupoBa-
HWA, NOATOTOBKWU ONEPaHA0B, UCNOAHEHUS,
CoXpaHeHus peaynwrata. Peanbtio RISC-
NPOLECCOPLl XapakTepuayiotCR cemu-ge-
CATUCTYNEHYaTLIMKN koHBeviepamu. C ype-
NVHEHUeM yucna CTYNeHen AencTsnK, Bbl-
NONHAGMbIE HAa KaXA0W U3 HuX, sce Bonee n
Gonee ynpoutaotca. llocneatee 03Havaer,
HTO YMEHbLUAETCH YNCNO HEOOXOAUMBIX aNA
3TOr0 NOTVHECKUX 3NeMEHTOB YU NOSBNRET-
CH BO3MOXKHOCTL NOBLICUTL TAKTOBYIO Hac-
TOTY Nnpoueccopa. He cnyqanko RISC-npo-
ueccops! npeogonenu 6apvep 100 MMy cy-
wecTeeHHo paHowe CISC-npoueccopos. K
oceHu 1997 r. caMbIMU BbICOKOYACTOTHLIMM
n3 nocneaHux Bbinn 266-merarepuessie
~ Pentium |l, B TO Bpems kax RISC-npouecco-
pPLl AaBHO npes3ownn pybex 300 MMy, a B
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1998 r. oxupaerca aHoHcuposaume dup-
Mo DEC HOBMHKW C TakTOBOW 4aCTOTONR
500 Mlu.

Tperea 0C06eHHOCTL — KMCNOAL3OBA-
Hue 6onbworo-yucna perncrpos. Kak npa-
suno, B RISC-npoueccopax ux He meHee
32. OcobeHHO BbIAENATCA nanenna dup-
Mbl MIPS, nMmerowme CRoXHyrO MHOrOOKOH-
HYIO PEruCTROBYIO CTPYKTYPY ¥ NO3BONAIO-
wue agpecosarb Ao 136 perucrtpos. [1o-
nobHas ceoboga (cemeincreo x86 umeer
BCero BOCEeMb perncrpos obwero HasHave-
HUS) NO3BONAET CHU3WTbL YUCNO obpale-
HWit K OTHOCUTENLHO MEANEeHHOW onepa-
TUBHOW NamMAaTK B NOATopa-pgea pasa (s
cpasHeHnn ¢ CISC-npoueccopamu), 41O
ONATL-TAKU MOAOXUTENBHO CKa3biBaetcy
Ha POCTEe peanbHOW NPOM3IBOANTENLHOCTHU
cuctemel. [lobasum k aromy, 4o asce RISC-
NPoOLEeCcCcopbl coaePXart cucremsl ynpasne-
HUA K3LW-NAMATLIO BTOPOro YPOBHA, NO3BO-
naonme pabortars ¢ HeM Ha MakCUManbLHOMN
ckopocTy {8 CISC-uzgenunax saanmonen-
CTBYE C K3LL-NaMATHIO OObLIYHO NPOUCXOUT
Ha 4acrore, Bonee HU3KON, Yem 4acroTa
camoro npoueccopa).

Ewe oaHa ocobenHocTs RISC-npouec-
COpPOB — pa3BuThlie CpencTaa NPOrHo3npo-
BAHUR BETBNEHWW W nepexopos. B npo-
rpaMmmax ona cemencrea x86 xomawaa ne-
pexona BCTpeyaercs B cpeaHeM yepes
Kaxasle wecTth, B nporpammax ana RISC-
NPOUECCOP0B, KOMaHAL! KOTOPbLIX Nnpotue,
— yeped kaxabie 10...12 xomana,. Berpe-
TUB KOMaH[y YCNOBHOrO nepexopa, nNpo-
Lleccop A0NXEH caenatb NPenanoaAoXeHue
0 TOM, BbINONHUTCA YCNOBUE MU HET, n B
33aBMCUMOCTK OT 3TOro HadaTth npeasuidop-
KY KOMasg nubo ¢ agpeca npeanonaraemo-
ro nepexona, nubo ¢ appeca, Chnepyruwero
32 TeKyLWvM,

Ecnu nepexoa npeackasaH Henpasun.-
HO, NpoUeccopy HeobxoanMo yaannts CO
BCeX CTyNneHen KoHBenepa KoMaHab!, OTHO-
CAUlMeCH K HeBepHOo caenaHHomMy npeano-
NOXEHUID, N Nepes3arpy3nto KoHeenep. 310
ocobeHHO cka3biBaeTca Ha pafore cynep-
CKanApPHLIX NPOUECCOopPOB — Ha pa3HbIX
CTYNEHAX Tpex-4erbipex KOHBevepoOB MOo-
XeT HaxXoaAUTLCH A0BOABHO MHOIrO XOMaHA.
Ux yaaneHue ¢ NOCNSAYIOWEN nepelarpya-
KO NpUBOAUT K TOMY, YTO B T@HEHWNe He-
CKONbKMX TAKTOB KOHBEUEP HE NOKUAAET HU
onHa komadaa. lNpoueccop, 8 KOTOPOM 3TO
cnyqaertca vacto, Tepser 20...30 % csoent
npouasoautensHocTu. Moaromy RISC-
NPOUECCOPH XapakTepulylotca Becbma
adpPexkTnsHbLIMKY MexaHuaMamMn npeancka-
3aHuA seTeneHu. KpomMe Toro, oxu coaep-
XaT ycTpoucrsd, NO3sonawume Bbidparth
Te N3 KOMaH 8 NPEACKa3aHHOM nepexope,
KOTOPbIE MOXHO BbINOAHUTL NPEXAae, Yem
CTaHeT ACHO, NpasunbHO N1 ObIN Npeacka-
3aH nepexoa.

RISC-NPOLIECCOP PowerPC 601

[ToaHaxomMumca nobnNnxe C KOHKPETHbI-
My npeacrasurensamun rpynnol RISC-npo-
ueccopoB. HauHeM C uapenuu, koTopbie
MHOFMMW PACCMATPUBAIOTCA KAK peanbHas
anbTepHarnea npoueccopamM cemMewucrea
x86. 910 — npoaykuua anbsHca Apple-
IBM-Motorola, obveauHeHHaa Ha3BaHuem
PowerPC.

OceHobio 1991 r. komnaHun Apple, IBM u
Motorola coobwunn 0 pelwesun co3nars
cemencTeo RISC-npoueccopos WHUPOKOro
cCnexrpa Ha3Ha4yeHua — OT CePBEepoOB Bepx-
Hero ypoBHf ¥ pabounx craHuu A0 Ha-

CTONIbHbLIX U NEPEHOCHbLIX KOMNbIOTEpOB. 3a
OCHOBY npoexkta Own B3AT npoueccop
Power (Performance Optimized With
Enhanced RISC) ¢pupmel IBM, paspaboran-
HbIA K0 Ana CBOMX WNPOKO U3BECTHbIX pa-
6ounx ctanumn RS/6000. NpoekT Guin pac-
cuyurad Ha 10 ner, ogHaxko nepssie npouec-
COpPbl BOMKHB ObINKU NOABUTLCH YXe “eped
ABa rona nocne NoaAnNUCaHna cornauieHus.
U Ha oceHHen sbicTaske Comdex'93 Hosbie
ngenna Obinn NPOAEMOHCTPUPOBAHL:
npoueccop, NOAYy4YUBLLIKIA Ha3BaHue
PowerPC 601, xapakrepwniosanca 32-pa3s-
PANHON BHYTPERHEW CTPYKTYPOWU, copep-
xafn Ha kpucianne nnouwaneio 121 mm2 2,8
*MANH TRAH3UCTOPOB 1 paboran Ha yacrTorTax
50, 66 1 80 Mflu.

PowerPC 601 oTtHOCUTCA K Ccynepcka-
NAPHBLIM CTPYKTYPaM — 33 OAAVH TaKT MOXET
BbINOMHATL 8O Tpex komaHa. OH onepupyer
C 8-, 16- 1 32-OMTHLIMU UENbLIMK AAHHBIMY,
a 7akxe ¢ 32- n 64-6uTHbIMU YUCnNamu C
naasawwen sanaron. Ero nponasoautens-
HOCTb Ha UEeNoYUCAEHHLIX TeCTax npuMep-
HO COOTBETCTBYET NPOU3BOAUTENLHOCTH
npoueccopa Pentium € TOW Xe TakTOBO!
4acToOTOW, a Ha TecTax C 11asaolen 3ana-
TOU — NPUMEPHO HA TPETb BLe.

Ha kpucranne PowerPC 601 pacnona-
rarvTca TP UCNONHUTENbHBLIX YCTPOUCTBA:
uenouucnexnHoe (IU), ana onepaunu C nna-
sawowen sanaton (FPU) n ons obpabotku
nepexogos (BPU). Paborair OHU napan-
NenbHo, B 3HAYUTENBHOW Mepe He3lasucu-
MO ApYyr oT apyra, Onaroaaps Yemy npo-
LIeCCOp ¥ MOXET 80 MHOrux cayyasx (Ho He
BCErna) BuiNONHATL TPU KOMAaHAbI 32 OAWH
TAKT,
MomMuMO Ha3BaHHBIX YCTRPOWCTB, Ha
KPUCTanne pacnonarairca Kaw-naMaTthb
KOMaHA M AaHHbiXx 06weMom 32 Kbaunr u yc-
TPOUCTBO ynpasneHus namarbro (MMU).
MNpoueccop MeeT 64-OUTHYIO LUMHY AaH-
HbixX 1 32-6UTHYIO aapecHyo wuHy. Npy pa-
0oTe C NaMATHLIO OH NOANEPXUBAET Kak no-
TaKTOBYIO, TaK M NAKETHYIO nepenayy naH-
HbIX. [ToCReAHAN XapaKTepU3yeTCA TeMm, 410
agpecHas nHpopmauma ycraHasnnsaercs
Ha BbLIBOAAX Npoueccopa w CYUTHLIBAETCH
TONBKO B Havane nepeaa4n. flocne aroro
nepepawrca 16 Haar, pacnonaraloumecs 8
NamMAaTU HEeNOCPEeACTBeHHO APYr 3a APYIrOM.
Nepepada 3TOro nakera nNpPoucxoauTr Ao-
BONLHO BBLICTPO, TAK KaK YCTPOUCTBA ynpas-
NEHVA NaMATLIO HEe TPRATAT BPEeMA Ha Nwul-
HWe LuuKnbl 06PaboTkK BLIBEAEHKOW aapec-
HOU MHDOpMaL WK,

OrMetum, 4TO yctponcrso obmeHa ¢
NaMATLIO wMeeT pasgenpHbie Oydepsl ana
YTEWUNR U ON8 3anucy. ITO NO3BONRET NPO-
LEeCCOPY He TOPMO3UTL CBOIO paboTy, ecnu,
Hanpumep, 8 HACTOALUMI MOMEHT 3annucCh B
namMATh NO KAKUM-TO NPUYUHAM HEBO3MOX-
Ha — NPOLECCOP 3aHOCUT AaHHble B Oydep
U NPOAONXKALT BLINOAHATL NPOrPaMMy.

KomMahgbt 113 K3Ul-NaMaTy NOCTyNarT 8
YCTPOWUCTBO NOArOTOBKW KOMaHg, coaep-
Kawee ovepens ua BacbMu KoMana 1 BPU.
YCYporcTBO NOAroTOBKU Oonpegenser aa-
pec cnegyowen CUYUTLIBAEMON KOMAaHAL!,
ynpasnaey onepexarwuM CHYUTLIBAHUEM
KOMaHQ ¥ 6noxuposkon Kotiseniepa. BPU
NPOCMaTPUBAET HUXKHIOK NONGBUHY OoYepe-
AW 1 npeAackasbiBaeT BepoaTHOe Pacnono-
KEHUEe KOMaHAabl, Ha KOTOPYO Oyaer npov3-
BeeH nepexon. BuinonHeHue xomMaHZ 3a
npegnonaraeMon TOUKOW YCNOBHOTO nepe-
X042 Ha4uuMHaAeTCcsi O MOMEHTA TOYHOro
npeackasaHua aapeca nepexoaa, Ho He
AOBOAUTCH A0 KOHua. Ecny 3tm Komaupabl
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ROMKHB! BLINOAHATLCA B BPU, OHn TONbLKO
nexkoaupyiotcs, a ecnu — B FPU wn IU, Bbi-
NONHSIOTCA 8NNOTL A0 Ccraguun obparHown
3annucy B perucrpsl, KoTopaa ocyuwecTens-
eTCA NocNne T0ro, Kak CTaHeT U3BECTHO, YTO
nepexoa npeackasaH npasvneHO. B npo-
TUBHOM Cny4yae (nepexon NPeackalaH He-
BEPHO) YCTPOWCYBO CUATLIBAHWST CTUpaer
BCe Cneflbl HA4aBLEroCa BLINONHEHUA KO-
MaHAO 1 CYUTbLIBAEY KOMaHAbl N0 NPasuAb-
HOMY afpecy.

A3sHe sbinONHeHUe komadp, 8 PowerPC
601 npeacrasnaerca NOCNEN0BATENbHbLIM,
OQHAKO Ha CaMOM Aene € uenbio Nosbile-
HUR NPOM3BOAUTENLHOCTU NOPRAOK obpa-
O0OTKM KOMaHA BHYTPW nNpoueccopa MoXer
M3MEHATLCA. [ANa aToro o CHabXeH cpea-
cTBamMy, NO3BONKIOLINMU KOHTPONUPOBATL
NPasunbHOCTb 3aHeceHua uHdopmauun B
PEerucTpbl NpY Hapywesun ucxopHOW no-
CNenoBaTeNbHOCT BLINOAHEHUR KOMaHA Y
danpewanwmmMm Hapywesuwe 3Tou nocne-
AOBATENbLHOCTU B TEX CAyvanx, Koraa 3rvo
MOXET NPNBECTU K NOMYHSHUK Henpasub-
HOFO pe3ynbrata.

fpoueccopbl PowerPC 601 6binu no-
noxeHbl bpMon Apple B OCHOBY CBOWX
komnboTepos PowerMacintosh 6100/60,
PowerMacintosh 7100/66 «w Power
Macintosh 8100/80. Bnepabie Apple npen-
AOXKNa CBOMM NONLIVBATENAM MallUHbI C
npoueccopamMu, He yctynaiuwuMm, a Koe B
4eM U NPEBOCXOAALIMMKM CUCTEMBL! C NPO-
yeccopamu x86. OaoHako HecoBMecCTU-
mocTb PowerPC 601 ¢ muanuonamun npo-
rpamm ans x86 ece ewe asnaeTcs Gakro-
POM, CAEPXUBAIIUUM UX UCNONBLIOBAHWE.

PowerPC 602 —
PowerPC 604, PowerPC 620

1994 r. o3HaMeHOBaNCA NOABNEHUEM
npoueccopa PowerPC 603. lNo cTpykType
ox nostopan PowerPC 601, Ho bbin pa3s-
MELEH Ha KPUCTaNNe MeHbLUNX Pa3Mmepos
(85,1 MMm?) n coaepxan “scero” 1,6 mnH
TPAH3UCTOPOB. [loTpebnaeman MOWHKHOCTb
HOBUHKK, paboTtasweit Ha vacrorte 80
MIL, He npesviwana 2,5 Br. Npoueccop
obpabGartuiBan He Bonee AByXx KOMaHA 3a
OAVH TaKT, UMen Kauw-namsitb 0ObLEMOM 8
K6aunTt un, kak cneacreue 3Toro, ycrynan B
NPON3BOANTENLHOCTU NpeaweCTBeHHUKY
U npoueccopam knacca Pentium C Ton xe
TAaKTOBOW 4acToTOWK. K TOMY Xe Noasunmncob
nanenna Pentium ¢ 6onee BLICOXON, YeMm y
PowerPC 603, taxtoBou u1acrtoron. Kak
ckalan Mawnkn Cneitep [3]. “... npon3Bo-
ANTENbHOCTL Npoueccopa He onpasgnana
BO3Narasiumnxca Ha Hero Haaexa, odbem
K3LW-namMaTy ObIN CANWUKOM MaAN, TAKTOBASR
4aCcToOTa CNNILKOM HW3Ka. B HOBOW Mope-
au, 603e, OuicTponencTame 6uIN0 NOBLI-
WeHO, HO NOABUMNACHE OHA CANLLKOM NO3Aa-
HO..." YBu!, ON03naHne ¢ BbixOAOM Ha pPbi-
HOK yXe He Bnepsbie NoAsoAvT dupmy
Motorola (nmeHHO oHa paspaborana aTor
npoueccop).

PowerPC 603e, noaBUBLLWIACA B Ha4ane
1995 r. (Guinn BoINyeHb 80- n 100-mera-
reptiessie Bepcuun}, BLINOAHEH Ha KpucTan-
ne nnowaawlo 98 mm? u cogepxan 2,6 Mnx
TpaHauctopos. poueccop 6Guin u3roToB-
ned no 0,5-Mxkm TexHonoruu u Ha 100 MMy
noTpedbnan 3 Br. O uMen Gonbiioe Yyucno
koadduLimeHtToB ymHoxeHusa (1x, 1,5x, 2x,
2,5x, 3x, 3,5x, 4x), 4t0 Nno3BOAAND pa3pa-
OOTUYMKAM CUCTEM CHUXAaTb 3HepronoTpeb-
neHue, NpUMeHAN 00Nee HUIKYID CUCTEM-
HYIO TaKTOBYIQ 4acCToTy.,
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[poueccop vumen Tpyu 3Heprocbepera-
WX pexvma. B nepeom 3 Hux (doze) ort-
KNIOHanuch BCE YCTPOMCTBA Npoueccopa,
KPOME 0K, NoAACPXUBAOWEW KOPPREKT-
HOCTb BHYTPEHHEN kaWw-namatu. Bo BTOpOm
pexumMe (nap) GnokMposanncChb v 3T Noru-
yeckue yanul. B cnsuwem (sleep) pexume
npekpaw@anac, nogaya uMnNynsLCcos TaxKTo-
BOW 4ACTOTbl HA BCE BHYTPEHHWE YCTRONCT-
Ba npoueccopa, bnarogapa yemy paccenBa-
emMan MOLLHOCTE CHUXanacs 0 2 mBr.

Kpome Toro, npoueccop 6bin cHabxeH
ycrpouncreom DPM (Dynamic Power
Management — aguHamuveckoe ynpasne-
Hue 3HepronoTpedbneHveM), xOoTOopoe OT-
KNIOYano CUrHan TakToBOM 4YacToThl OT Hes-
AEUCTBYIOLLEro 8 AHHLII MOMEHT Y3Na M-
Kpocxemobl. Hanpumep, ecnu 80 BXOAHOM
noToke He ObINO KoMaHA, Tpebywnx Ana
CBOEro BbiNOAHEHviA paboThl conpouecco-
pa, nocnegHu OTKNIOYanca OY TakToBOro
resHeparopa Qo Tex Nop, noKa yCTPpOUCTBO
VYNPABNEHNA He BCTPEYANO Takue KOMaHAabI.

B uenom PowerPC 603e oxkazanucb
AOBONBLHO yA3QUHBIMW Npoueccopamu w
Obinn ncNoNs30BaHu GUpMOon Apple B He-
CKONbKUX MOAENax CBOUX KOMNLIOTEPOS.
OAaHaKO CYWECTBEHHOrO NPeuMyLLeCcTsa B
cpasHeHun ¢ Pentium-cucremamu oHn
NpoOAEMONHCTPUpOBAaTbL HEe cymenn. M xorTa
LeHbl HA Hux ObINKU CYLeCTBEHHO Huxe,
yem Ha npoueccopbl Pentium ¢ 6An3kon
NnPoOU3BOANTENLHOCTLID, CTOMMOCTL KOM-
netotepa ¢ PowerPC 603e 8 nontopa-asa
pasa npesbitiana cToOMMOCTb CUCTEMbI C
Pentium, 4TO fBUNOCL OCHOBHOW NPUYU-
HOW, CAEPXUBAIOWEN POCT Yucna norpe-
burenein PowerPC. |

OnHospemeHHo ¢ PowerPC 603e 6uin
aHoncmuposaH PowerPC 6802 — npoueccop
DS NOPTATUBHDBIX KOMNLIOTEPOB. OH Takxe
Obin soinoAHeH no 0,5-MKM TexHonornm C
nuTaWUM Hanpaxeduem 3,2 B, Nnowaas
nognoxku cocrasnana 50 Mm?2, Ha vett Buin
pa3Mewed 1 MNH TpaxaucTopos. Mukpo-
cxema 6Hwina sbinonHeHa 8 144-8LIBOAHOM
Kopnyce, 4nfl vyero paspaborymkam npwn-
WAOCh MYNLTUANEKCUPOBATL WKHLI aapeca
U AaHHbLIX, (HanoOMHWUM, 4TO NPY ITOM NPO-
LUecCop B8 Ha4asnbHLIN MOMEHT BbIBOAUT NO
MYNLTUNNEKCUPOBAHHOW LWHE aAPeCcHYIo
MHPOPpMaAUVIO, KOTOpPaA COoNpoBOXAaaeTcs
curHanomM, uHPOPMUPYIONM BHELUHUE
MUKPOCXeMbl 0 AIOCTYNHOCT 3TOK MHGOP-
Mauun. llocne Toro, kaxk ara nHepopmauun
npo4YrTaHa, No TOW Xe camMou wWwnHe NPon3a-
BOAUTCA 33MNUCL MK “TEHWUEe AaHHLIX NOo
yKa3aHHOMY aapecy. JocTtyn K NaMATn oCcy-
LIECTBNAETCA B NakeTHOM pexume, bparo-
NApK YeMy CHUXeHue NPouasoanTeNLHOC-
TV NPOUECCOopa 33 CHET MYNbLTUNAEKCUPO-
BaHWA appeca v HAHHbIX CTAHOBUTICH HEe
CTONb OULYTUMbIM).

MNpoueccop coanepxan 4erbipe ucnon-
HUTENbHBbIX YCTPOWUCTBA: UENOMUCNEeHHOoe,
ON5 onepaunia ¢ NhasalLyer 3anaTon, ans
06paborTku nepexonos v GOPMUPOBAKUSA
agpecon ana pocryna k namatn. OH nmen
PasfenNbHY0 ABYKAHANbLHYIO K3l-NamaTb
N5 KOMaHA n AaHHbix o0bemom 2 Kbanr
Kaxnasa. B cpasHennn ¢ PowerPC 603,
CTPYKTYpa ycTponcrys OGbina ynpouieHa. Ha-
npumep, YCTPOMUCTBO ANA onepaunn ¢ nna-
paouler 3anaTon BLINONHANO AENUCTBUA
TONBKO C 32-pa3pnaHbiMi ynucnamm (8 or-
nuuve oT 64-paspafHuix 8 NPeALAYLIUX
MoAENAX), HUCNO BBINOAHAGMBLIX 3a OAVH
TAKT UHCTPYKUWIA COKPAWeHo A0 OAaHOM.
XOTAa nocnegHee ynpouwleHne otTpuuarent-
HO CKa3anaoCb Ha NPOUIBOAUTENBHOCTW,

MUKPOIIPOLECCOPHAS TEXHUKA

OHO yMeHblnNno pasMep bnoxa aexoanpo-
BAHWA KOM3HA W YNPOCTUNO CXeMbl npea-
cKasaHua sertsneHnn. UcknioveHue cnox-
HbIX FpaduyYecKUX U CTPOKOBLIX onepauwnv
YyNPOCTURO YCTPOWUCTBO HOpMUPOBAHUA
anpecos. Ocraswueca onepauun nepe-
CuINKK BbIn ONTUMU3NPOBAHL U BLINONHA-
nuceb 3a oauH TakT. MNpoueccop 6uin cHAb-
XEeH ObICTPbLIM MEXaHV3IMOM 3aLUUTLI NAMA-
TM YU MEN BCE BLILLEYNOMAHYTLIE peXuMbl
CHUXEHUA 3HepronoTpedbneHus.

PowerPC 602 oka3anca oueHb Hemno-
XM npoueccopoM Anst BGNIOKHOTHLIX KOM-
NLIOTEPO8, HO HECOBMECTUMOCTb C NpPO-
rpammamu A x86 octaeanachb ¥ Ana Hero
caepxuaarowvum ¢gakTopoM. Ha ero ocHo-
Be ObiNO BLINYLWEHO BCEro HECKONLKO MO-
Renev KoMNbLIOTepPOoBs.

B koHue 1996 r. Obina aHoOHCUpPOBaHA
ewe oaHa moaens 603-ro npoueccopa —
PowerPC 603ev/166. On npeana3lHavancs
anga paborkl C NOHMXEeHHbIM A0 2,5 B Ha-
NPRXEeHWeM NUTaHUA ¥ BuinonHer no 0,35-
MKM TexHonoruw. bnaropaps 3tomy yaa-
AOCs NpuMEpPHO Ha 30 % ysenuuutb (8
cpasHeHun ¢ PowerPC 603e) nnotHOCTL
pPasMeLleHna TPaH3uCTOPoB Ha KpucrTanne
1 NOBLICKUTL TAXTOBYIO Yacrory. B npouec-
cope Ounu aopaboraHb ONOKK onepaumnu
neneHna v ynNnpaBNeHUs Katl-NamaTbio.
Kpome TOro, ero aononHuny ycTtponcTasom
06paboTky TaKk Ha3biBAEMbIX HEBbIPABHEH-
HbiX yucen, obneryamnwmM IMyasuuI0 apy-
rux npoueccopos. B 1997 r. nossnnauch
180- wn 200-merarepuessie 8epCHUN
PowerPC 603ev.

MocnepHen 32-pa3pagHon MoAaenbrd
cran PowerPC 604, nponu3soacTao KOTOPO-
ro Ha4anocChL B kKOHUe 1995 r. ABTOp He pac-
nonaraer noapobHon undpopmauuein 06
ATOM npoueccope nm MoxXer coobwTb O
HEM NUllL cheayLiee. 3TO cCamMbliin coBep-
LUEeHHbIY 3 BCEX HAa3BAHHbLIX BbllLE NPOoLUeC-
copos. OH BeinonHeH no 0,5-Mkm TexHono-
ruv u paboraer Ha 4acrorax 100, 120, 133
n 150 Mlu. Mo npoussoaurenstoctTn 60-
nee 4Yem Ha Tpertb npesocxopuT Pentium C
TOM X€ TAaKTOBOW YacTOTOW ¥ CONOCTABUM C
Pentium Pro ¢dupmbi Intel. UMeHHO Ha
PowerPC 604 sbinonxsexsb Hanbonee MolL-
Hble KOMNbIOTEPBI PUpMbE Apple.

YcoBeplweHCTBOBAHHDb BApUAaHT 3TOro
npoueccopa nonyuun Hailsaxve PowerPC
604e. OH BuinonHeH no 0,35-MxMm TexHONOo-
rmn n pabortaer ¢ NOHWKEHHLIM Hanpaxe-
HUeM NuTaHuns Ha vacrotax 167, 180 v 200
MIu. Ero axepronotpebnenune He npesbi-
waert 10 BT, 410 BTPOA HUXe, Yem Yy ONNakux
K HEMy NO Npou3BoANTENbHOCTU Npouec-
copos P6. B cpasHeHun C npeawecTseHHu-
KOM ¥y HEro sasce ysenuyexH oObem BHyT-
peHHen Kaw-naMaTuv (32 K6aur ana namaru
KOMaHAO K CTONLKO Xe ANA NaMATh A3HHbIX)
W yAyyLeHa noaaepxKka MHoronpoueccop-
HbIX KOHOUrypauui,
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H3MEPEHUS

UMSMEPUTEJIb EMKOCTMH

KOHAEHCATOPOB

B. BACUJIBEB, r. HabepexHsbie HenHesi

I70 yCTPOACTBO NOCTPOEHO HA OCHOBE Npnbopa, paHee ONUCaHHOro 8
Hawem xypuane [1]. B ornnyve or 60nbLUNHCTBE Takux Npunbopos OHO UH-
YEePECHO TeM, YTO NPOBEPKA UCTIPABHOCTH U €MKOCTH KOHQEeHCaTopos BO3-
MOXHa 1 6e3 nx AEMORTaXa U3 NnarTel. B akcnnyaraywns npeanaraeMsiii n3-
MepuTens BecbMa yaobex u nmeer QOCTaToYHYiO TOYHOCTS,

ToT, KTO 3aHnMaeTcn pPemMOoHTOM Obl-
TOBOW UAY NPOMLILLINEHHOW paguoanna-
PaTypbl, 3HALT, 4TO UCNPABHOCTb KOHAEH-
caropos ynobHo nposepsaTt 0e3 vx pe-
MOHTaxa. OaHaKO MHOruwe namMeputTenu
eMKOCTI KOHACHCATOPOR TakKOW BO3MOX-
HOCTK He npenoctasnsawT. lpasaa, ogHa
nonobHan KOHCTPYXLUA OBbina onucaHa B
(2]. Ona umeer HebBONLWOWM AWANA30H
namMepeHun, HenNuHenHyIo wkany c obpar-
HbiM OTCHETOM, YTO CHWXAeT TOYHOCTb.
flpy NPOEKTUPOBAHUKU X& HOBOro “3ime-
puTenNs pewanach 3ana4a co3gaHua npuv-
6opa c WMpoKuM AnanaaonoM, NMHEMUHON
LWKAAOW ¥ NPAMbIM OTCYETOM, 4TOObl
MOXHO ObiN0 NONL3VBATLCH UM, Kak nabo-
paYopHbiMm. MomuMmo 3aroro, npubop aon-
XEH ObiTh AMaArHOCTUYECKUM, 1. . cno-
coOHbIM NPOBEPATL U KOHABHKCATOPLI, 3a-
WyHTUPOBaHHLIE P-N NepexonamMu nony-
NPOBOAHMKOBLIX Npubopos U conpoOTUB-
neHuaMn pes3ncTopos.

MpuHuKMn paborTwl npubopa takos. Ha
Bx0oA AawnddepeHuwaropa, B KOTOPOM
NIPOBEPSIEMLIN KOHAGHCATOP UCNOABL3YET-
CR 8 Kauectge andpdepernuupyowero,
noaaeTca HanpsxeHvwe TpeyroabHOu
dbopmbl. NpK 3TOM HA €ro BbIXoAEe Nony-
4aerca MeaHap C aMnnuTyaon, nponop-
LUOHANLHOW EMKOCTU 3TOro KoHAeHcarTo-
pa. Daree pevexkTop sbigenser amfnu-
TyAHOE 3HaveHue MeaHapa v 8bigaer no-

CTORHHOE HanpaXeHue Ha uaMepuTenb-
HYIO FONOBKY.

AMNAMTYAA W3MEPUTENbHOro Hanpsi-
XeHuUA Ha wynax npubopa npamepHo S50
MB, YTO HepOCTaTOYHO ANA OTKPLIBAHUA P-
n nepexonoe NoONyNPoOBOAHUKOBLIX NpUBo-
POB, NO2TOMY OHU HE 0OKa3biBalOT CBOEro
LUYHTHUPYIOLLET 0 AENCTBUR.

Mpubop umeer aBa nepeknyaiens.
Nepekniovarens npepenos "Llikana™ ¢ na-
Tbio nonoxesuaMu. 10 Mx®, 1 mk®, 0,1
MK®D, 0,01 mk®, 1000 nd. MNepeknouare-
nem "Mroxurtens” (X 1000, X100, x10, X1)
MEeHAeTCH YacToTa uamepeHna. Takum ob-
pa3om, Nnpubop UMeeT BoCeMb noaavana-
30HOB UamepeHnt eMkoct ot 10 000 MxD
0o 1000 nd, 4TO NPaKTUYECKN AOCTATOHHO
B OONbWKNHCTBE Cnyyaes.

feHepaTop TpeyronbHbix xonebaHuw
cobpan Ha OY mukpocxemb! DAL.1, DA1.2,
DA1.4 (puc. 1). OauH na nux, DA1.1, pabo-
TaeT B pexviMe xoMmnaparopa u ¢opMupy-
eT CurHan npaMoyronbHoOn Gopmbl, KOTO-
Pbi# MOCTYNAET HA BX0A WUHTerparopa
DA1.2. Unterpatop npeobpasyer npamo-
yroneHole xonebanuna B TpeyronbHbie. Yac-
TOTA reHeparopa onpenensieTca 3NeMex-
Tamu R4, C1 — C4. B uenu obpartHon cen-
3 redeparopa crour wnHeeptop Ha QY
DA1.4, koTopbit obecneunsaer aBTokone-
GarencHbi pexum. fMepexnovarenem SA1
MOXHO yCcTaHasnusaTs OAHY 13 4aCTOT 13-

MepeHua (MHoXutenb): 1 Ty (X1000),
10 Te (x<100), 100 'y (X10), 1 klfy {x1).

OY DA2.1 — nosTopuiens Hanpaxe-
HWA, Ha €ro BbiXoAe CUrHan TPEeyronbHOn
dopmbl amnnnTyaon okono 50 MB, xoTo-
PbIA ¥ UCNONBIYETCR A4NA CO3AAHNA n3Me-
PDUTENLHOIC TOKa Yepe3 NpOoBepAeMbil
koHpeHcatTop C. .

Tak xak eMkKOCTb KoHgeHcaropa v3-
MEepfReTCA B NNAare, Ha HEM MOXEeT Haxo-
RVTBCA OCTATOYROE HaNpPAXeHue, Noaro-
MY N9 UCKAIOHYEHUR NOBPEeXASHNA U3Nve-
pUTEns napannenbHo ero uynam nog-
XAIOYEeHb! ABa BCTPeYHO-NapannenbHbix
avona mocra VD1,

OY DA2.2 paboraer xak auddepeHuu-
aTop v BrINONHKET Ponb Nnpeobpa3osarens
TOX — HanpaxeHue. Ero sLxoaHoe Hanps-
XeHwne:
Usux=(R12...R16):1,,=(R12...R16)C,-dU/dt.

Hanpumep, npy namepeHnn emMKOCTH
100 Mxk® Ha uacrore 100 Ny nonyvaercs:
16,=C,-dU/dt=100-100mB/S5MC=2MA,
Ugix =R16-1,= 1 xOm - MA =2 B.

onemeHThl R11, C5 — C9 Heobxogu-
Mbl ang ycrtonumson paborwt auddepex-
uMaropa. KOHAEHCATOpb! YCTPAHAKOT KO-
nebarensHbie NPOLECCH HA PpPOHTax me-
aHapa, KoTopsie AenardT HEeBO3MOXHLIM
TOMHOE naMepeHue ero amnnuryaw. B pe-
3ynbrare Ha Bbixoge DA2.2 nonydaercs
MEeaHAP C NnasHbiMU dpoHTaMU ¥ aMNNNn-
TYAOU, NPONOPLUOHANBHOW WU3MEPSEeMOoNn
emKkocTu. Peauctop R11 Takxe orpaHuuu-
BaeT BXOAHOW TOK NPU 3aMKHYTBLIX Lynax
unyu npy. npobUTOM KoHAaeHcartope. Ans
BXOAHON Ueny UIMepurTens NONXKHQ Bbi-
NONHATLCHA HEPABEHCTBO:

(3...5)CR11<1/(21).

ECny 310 HepaBeHCTBO He BLINO/IHEHO,
TO 33 NOMOBUHY nepuoga Tok i, He A0CTN-
raet yCraHOBSBMBWIErOCsH 3HAYEHUA, a Me-
aHAP — COOTBETCTBYIOLEN aMNAnuTyan, v
BO3HWKAET NOrpelHOCTb 8 U3MEepPeHuu.
HanpuMmep, b naMeputene, ONUCaAHHOM
8 [1], npu namepexHny emkoctn 1000 Mx®
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—— - |x 200" £x Rz 1K 1 .10 ax
2Lk | | x 100" _ 06 5700
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Puc. 2

Ha yactore 1 fu nocrosHHana BpeMeHw

onpenensieTcs Kak

Cs-R25 = 1000 Mkd - 810 OMm = 0,91 c.
[fonosuHa xe nepuogsa xkonebanun

T/2 coctasnsetr auwb 0,5 c, NO3TOMY Ha

AAHHOW WKane n3MepeHna OKaxyrcsa 3a-

METHO HEeNNHENHbLIMU.

CUMXPOHHBLIK JETEeKTOP COCTOUT U3
KNto4a Ha nonesoMm TpaHauctope V11, yana
ynpasnenuna xniovom Ha OY DA1.3 1 Hako-
nnTencHoro konpgencartopa C10. Oy DA1.2
BbIAGET yNnpasnaiouivv CUrHan Ha Kou
VT1 BO BpeMs NONOXUTENLHOM NONYBONHD!
Measpa, Koraa ero amnnutyga ycraHos-
nela. Konpeucarop C10 sanomuHaeT no-
CTOAIHHOE HanpsaXenue, BbiaeneHHoe Ae-
TeKTOpPOM.

C xoHgeHcatopa C10 Hanpaxenue,
Hecyulee nHpopMaurio 0 BenyruHe eMko-
ctun C,, yepes nosroputens DA2.3 nopa-
ercsa Ha mukpoamnepmetp PA1. KoHaeH-
caropel C11, C12 — crnaxusawuwue. C
ABUXKA NEepeMeHHOro peaucropa kanub-
poBku R22 CHUMaeTCs HanpsaxeHue Ha uu-
dbposon BONLTMETP C NpeaenomM mamepe-
"HuA 2 B.

UCcTOoYHUK nutaHua (puc. 2) sbipaer
AByxnonapHblie Hanpaxexua 9 B. Onop-
Hbie HanpsxeHua obpa3syior TepmocTa-
GunbHbie cTabunutponw VDS, VD6. Pe3u-
cropamy R25, R26 ycranasnueaiot Heob-
XOAUMYIO BENUYUHY BLIXOAHOTO Hanpsxe-
HUA., KOHCTPYKTMBHO WUCTOYHWK NUTAHUA
obvefMHEeH C WU3MEPUTENLHOW 4HacCTbiO
npnbopa Ha obLwein MOHTaXHOW nharte.

B npubope v“cnonb3osaHbl NepemMeH-
Hble pe3uctopbl Tvna Cl13-22 (R21, R22,
R25, R26). MNocroaHHbie pe3ucTopbl R12
— R16 — tna C2-36 uan C2-14 ¢ aonyc-
TUMbIM OTKNOHBHUBM 1 %, Conporuane-
Hne R16 nonyueHo coeavHeHuem nocne-
AOBAT@NbHO HECKONbKWX NOAOOPaHHbIX
pe3ucTopos. CoOnpoTUBNEHWA PE3INCTOPOB
R12 — R16 MOXHO UCNONL3OBATHL ¥ APYIMX
TUNOB, HO UX HaNO NOAOOPAaTL C NOMOLbLIO
undpposoro ommerpa (MynostumeTpa). Oc-
TaJibHbLIE NOCTORAHHLIE PEe3UCTOPbLbl — NIo-
Oble ¢ MOLUHOCTLIO pacceanusa 0,125 BT,
KonpeHcarop C10 — K53-1 A, konpeHca-
Toput C11 — C16 — K50-16. Konpencaro-
pbl CJ, C2 — K73-17 vnu apyrue meran-
nonnexHovHble, C3, C4 — KM-5, KM-6 unn
apyrue kepamunveckue ¢ TKE He xyxe
M750, nx HeoGxoaumo Takxe nopnobparb ¢
NOrpewHocTLO He Bonee 1 %. OcTanbHble
KOHAEHCATOPL — NiobLIe,

Nepexknovarenn SA1, SA2 — N2r-3
S5MN2H. B KOHCTPYKUUYM A0NYCTUMO NpUMe-
HUTbL TpaHaucTop KM303 (VT 1) ¢ GykeeH-
HbiMU nHaekcamu A, B, B, X, WU. TpaH3uc-
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Topbl VT2, VI3 crabunan3atopos Hanps-
XEeHUA MOryT ObiTb 3aMeHeHbl aApyrumu
MaNnoOMOUWHLIMWU KpeMHUeBbIMKM TPaH3nC-
TOpamMy COOTBETCTAYIOUle CTPYKTYPHI.
Bmecto OY K1401Y[4 MOXHO Cnons3o-
gatb K1401Y[12A, HO TOrQa Ha npegene
"1000 n®" BO3MOXHO noasneHune onbku
U3-3a cmelenna exona aunddepeHuna-
TOpa, CO3NaBaeMoOro BXOAHbLIM TOKOM
DA2.2 Ha R16.

Tpancdopmarop nuraumua T1 viMeer ra-
SapuTHyi0 MowHOCTs 1 BT, JonyCTtumMo uc-
NON&30BATb TPAHCPOPMATOP C ABYMA BTO-
pPUdHbIMK 0BOMOTKaMKu NO 12 B, HO TOrna He-
0BX0AMMO 4Ba BLINPAMUTENbHbIX MOCTA.

Ana HacTpOonku ¥ oThaaky npubopa no-
TREbOYeTCA ocumanorpad. Hennoxo umerb
YacToTOMEep ANA NPOBEePKN YacTOT rexepa-
TOpa TpeyrofibHbix Konebanun, HyxHbi By-
Ryt n 06pa3uosLie KOHAEHCATOPb!.

Mpubop Ha4yKMHAKT HACTpawusaTtb C yC-
TaHOBKU Hanpaxenun +9 B u -9 B ¢ nomo-
we peaucropos R25, R26. Mocne aroro
nposepaloT pabory reseparopa Tpeyrons-
HbiX kKonebanui (ocunnnorpamMmel 1, 2, 3, 4
Ha puc. 3). MNpyu Hanu4uK “YacToToMepa u3-
MEPRIOT 4acToTy reHeparopa npyu pasHbix
NONOXeHuAX nepexknovarens SA1. Jonyc-
TUMO, ECNY Y3ACTOTb! OTANYAKITCA OT 3HaYye-
HuW 1My, 10Ny, 100 'y, 1 kU, HO Mexay Co-
601 OHU JBONXHLI OTAKWYaTBLCA TOYHO B 10
pa3, TaKk Kak OT 3Toro 3aBUCWUT Npaswuiib-
HOCTb NOKa3aHwi NPMBOPA Ha Pa3HbIX LUKA-
nax. Ecav yacToTel reHeparopa He KpaTHbl
necartv, T0 HeobxoaAnMon TOMHOCTU (C NOo-
rpewrocTuio 1 %) aodusarwrca NOAGOPOM
KOHAGHCATOPOB, MNOAKNIO4aeMbIXx napan-
nenvHo koHpeHcaropam C1 — C4. Ecnu
eMKoCcTi koraeHcaropos C1 — C4 nogob-

p‘?ﬂ

Punc. 3

H3MEPEHUSA

PaHbl ¢ HeoOXOAUMOE TOYHOCTLIO, MOXHO
obonTrchb 63 namepeHns YacTor.

Hanee nposepsior paGory OY DA1.3
{ocuunnorpammul 5, 6). lNocne aToro ycra-
HaBAMBAT Npeaen namepexun ~10 mx@",
MHOXUTENL — B NOAOXeHue "X1° u noa-
KNIOHAIT 06pa3L08bid KOHAEHCATOP €MKD-
cTeio 10 Mk®. Ha Buixone anddepeHuyua-
TOpa AOMNXHBLI BbiTb NPSIMOYTrO/ibHbLIE, HO C
3aTAHYTHIMUA, CrNAXeHHbIMU PPOHTaMIN KO-
nebaHusa aMnnTyaon oxono 2 B (ocumnno-
rpaMma 7). Peaucropom R21 Buicrasnsior
nokasaHuns Npubopa — OTKNOHEHUE CTpen-
Kvi HA nonnyKo wxany. UndpoBon BOAbLT-
MeTp (Ha npepene 2 B) noaxno4aoT K rHes-
pam XS3, XS4 n peavcrtopom R22 sbictas-
naoT nokalzanue 1000 mB. Ecnu xoHpeHca-
Toppt C1 — C4 n peaucropbl R12 — R16
TOMHO NoaoHpaHbl, TO nokalanua npubopa
OyayT xpaTHbiMK 1 HA APYrux LWKanax, 4ro
MOXHO NPOBEPUTb C NOMOLLLIO 06pa3Lo-
BbiX KOHAEKCATOPOB..

Namepenne eMKOCTHU KOHAEeHCcaTopa,
BNAAHHOIro B Naaty C ApyruMu 3N1eMeHTa-
My, OObIYHO NOAYYaeTCsl AOCTATOYHO TOM-
HbiM Ha npeaenax 0,1 — 10 000 Mkd, 3a
MCKNIOHEHUEM CNYHaeB, KOrga KOHAEHC -
TOP 3aWyHTUPOBAH HWU3KOOMHOW pe3uc-
TUBHOW Uenblo. Tak Kak ero 3KBNBaMNeHT-
HOEe CONPOTUBAEHUE 3aBUCUT OT HaCTOTHI
X = 1/0C, 70 ana yMEHbIWEHUA WYHTUPY-
IOLEero gencTans Apyrux aNeMeHToB ycr-
PONCTBA HEOOX0ANMO YBENUYNBATL 4ac-
TOTY UAMEPEHUA C YMEHLLLIEHUEM eMKOC-
TWU n3Mepsembix KoHaeHcartapos. Ecnu
np¥ v3MepeHun KOHONEHCATOpOB eMKOC-
Toi0 10 000 Mmx®, 1000 Mx®D, 100 mkD,
10 Mx®D ucnonb3osBars COOTBETCTBEHHO
yactotel 1 Ty, 10 My, 100 My, 1 xMNy, 71O
WyHTHPYIOWee AeUCTene pe3nucropos
CKaxeTrca Ha noka3aHun npubopa npu na-
pannenbHo BKAIOYEHHOM Pe3ucTope co-
npoTusnexHnem 300 Om (ownbxa oxono 4
%) 1 mexHbwe. [IpY namepeHnn KOHAEH-
caTopoB eMKOCTbID 0,1 1 1 Mx® Ha 4acTo-
Te 1 x'y ownbka B 4 % Gyner u3-3a snun-
HMA NAPaNNEeNbHO BKNKDYEHHOTO pe3ncro-
pa yxe conporusnexHmem 30 n 3 kOm co-
OTBETCTBEHHO.

Ha npepenax 0,01 mx® u 1000 n®
KOHAEHCAaToOpPL! uenecoobpasHo npose-
PATb BC@-TAKU C OTKNIOHEHUEM LLIYHTUPYIO-
WX uernen, Tak xax n3MeputTenbHbi TOK
man (2 mxA, 200 HA). Crout, OQHaKo, Ha-
NOMHWUTL, 4TO HANEXHOCTbL KOHAEHCcaTOo-
POB HebonbluoKn eMKOCTU 3aMETHO Bbllle
Gnaronaps KoHCTPpykuun v 6onee BbiICOKOo-
MY AONYCTUMOMY HaNPAXEHIO.

UHoraa, HanpuMep, Npu uamepennn
HEKOTOPLIX KOHAEHCATOROR C OKCUAHLIM
ananexTpukoM (KS0-6 n 1. n.) eMKOCTbLIO
oT 1 Mx® no 10 mxd Ha wacrore 1 kl'y no-
ABNAGTCA NOrpPEeLiHoCTb, CBR3aHHaA, No
gCen BuANMOCTHU, C COOCTBEBHHOW NHAYK-
TUBHOCTLIO KOHAEHCATOPA U NOTEPSIMU B
ero AuUdNexTpuke; nokalaHua npubopa
OKa3biBATCA MeHblnMU, [1oaToMy Obi-
Baer uenecoobpa3Ho NPoOUN3IBOAUTL W3-
mepeHnus Ha 6onee HWU3KOW yacrore (Ha-
npumep, B Haillem cny4yde Ha 4acrore
100 ly), xOTA NPpU 3TOM WYHTUPYIOWKE
CBOWCTBA NapannenbHbix pesncTtopos by-
RYT CKa3uiBaThCA yxe npwu Gonbluem ux
CONPOTUBACHUMN,

NUTEPATYPA

1. Kyunu C. NpurGop ann naMepennn eMKo-
c1n. — Paauo, 1993, Ne 6, c. 21 — 23.

2. Bonroe A. Acnuitarent: OXCUAHLIX XOM-
neucaropos. — Paauno, 1989, Ne 6, c. 44.
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“B NOMOLLb PAAMOKPYXKY” — BELLIET 6. C. UBAHQB

PETPO: MPOCTbBIE YCUJIUTEJIM

3BYKOBCU YACTOThI

CurHanst 3ByKoBO# wacrors: (34), Bbigensouwecs Ha Harpyske ge-
TeKTOpa NPocreswero npuemMnuka nubo cHuMaemsoie ¢ MAKPOPoOHa
Uy 4APYyroro UCcToqHMKa, npeobpasyowero, cKaxem, I3neKrpomar-
HUuTHbIE KOonebanuns B anexkTpuveckune konebanusa 34, noporo HacTonb-
KO Marfibl, HTO HE B COCTONAHUY 0becneyuTs rpoMKu 38yK B rosiosHbiX
Tenegonax. 103Tomy Mexgy NCTOYHUKOM TAKOro curHana s renedo-
HaM¥ BKIIOMAKT yeunurenb. O HeKOTOPbIX YCHANTENRX YXKe PpaccKasbi-
Bas10Ch B crarse “Perpo: npocrete neperoBopHbie yecrpocrea” B “Pa-

Aano”, 1997, Ne tt, c. 39-41.

CerogHSRLWHNIA PaccKa3 NOCBALWEH APYriM BaprUaHTamM yCUIINTeneH,
KOTOpsie NOHagobATCs HawnHarowiemy pagnomoburemo Ha nepsbix
Lwarax nayveHuna paguosdneKkTPOHNK.

Yeunumens
N gemekmopHOMY NpUEMHUKY

[lOCTpOUB pEeTeKTopHHn papuo-
npuemMHukK (CM. ctateld “Aevekrtop-
HbLI NPUEMHMK U ONbITbI C HUM" B “Pa-
ano”, 1997, Ne 12, ¢. 30-32) paxe ¢
bonkwon no rabapwtam u Gonee ka-
YeCTREeHHOW KaTyLUKON WHAYKTUBHOC-
TW, Bbl BCE paBHO He Byaerte yaosne-
TBOPEHbL!I MPOMKOCTLIO 3BYKa B 1rONoO-
BHbIX Tenedonax. [osbICUTbL €e MOX-
HO BkAl4deHuem TtTenedpoHos BF1
(pvC. 1) B po3eTky X2 ycunurena 34 v
BXOAHOWN BUNKKM X1 ycunurena — B
po3seTky (Uau rHesna) NeTeKTopHOro
npnemHuka samecto TenedoroB. Te-
Nnepb BbiAeNernHbl AETeKTOpOM Cur-
Han 34 (kcrartn, Harpyskon anst Hero
byaeTt BxoaHOu pe3unctop R1 ycunun-
Tena) 4epes3 pas3genntenbHbi KOH-
neHcarop C1 nonanet Ha Ba3y TpaH-
aucrtopa VIl ycunnrenbHoro kacka-
na. YCnneHHbin 8 HECKONLKO pal OH
NOCTYNUT Ha ronoBHbie TenedoHL),
BKSHOMEHHbIE B KONNEKTOPHYIO UEenb
TPAH3WCTOPAa KaK Harpyaka Kkackaaa.

KoadpduumneHT ycunenns Kackana
3aBUCUT B OCHOBHOM OT KO3a(pduuyn-
eHTa nepepayn Ttoka 6a3bl TPAH3IVC-
TOpa N CONPOTUBREHWA HArpy3kun —
ronosHbIX TenedoHOB. 30eCb MOXHO
no-rpexHeMy UucrloNb3oBaTts BbICO-
KOOMHbIe TenedoHbl cepun TOH, nyy-
we ¢ CoepviHeHHbLIMW nocneposa-
TeNLHO Kancwoaamu (obee conpo-
TusneHuwe — npubnuantensHo 4000

OMm). MNononayt takke 6onee HU3KO-
OMHbI@ MUHUATIOPHLIE TenedOoHbl TM-
2A (conpoTusneHuem po 200 Om).

B nioboM BapuaHtTe HYXHO NoAo-
Opate pe3vuctop R2 Takoro conpo-
TUBhEHURA, 4T00bl HanpaxeHwe Ha
KONNEKTOPE TPaH3UCTOpa OTHOCU-
TeNnbHO ero amutTepa Obino pPasHO
NPVUMEPHO NOAOBUHE HanNPAXeHwus
NCTOYHUKA NUTAHMA. XOoTR C 3KOHO-
MUYECKON TOYKU 3peHust (3KoOHOMKA
IHEPTrnn UCTOMHNKA NUTaHWA) npea-
NOYTUTENBHEN PeXUM, NPU KOTOPOM
HanNpsaXeHue Ha konnekTope bGonblue
VKa3aHHOrO.

Mpasga, Npu Takom pexunme BO3-
pacTaeTt BEPOATHOCTb NOABNEHUSA NC-
KaXeHwWin 38yka B Cliydae yBennueHus
amMnNanTyabt 8XoaHoro curHana. lo-
cheaHee ¢noso 3a saMu — MOCTa-
pantec, Noaobparb cambir Onaro-
NPUATHBIA pPexuM paboTbl TpaH3uc-
TOpa B 3aBUCUMOCTU OT MOWHOCTH (a
3Ha4YnT, Haubonbwen amMNANTYAL!
cursana Ha Harpyske perektopa)
NpUHUMaeMbiX pagnuocTaHuniA,

TPaH3NCTOP UCNOAL3YEeTCA NOOW
n3 cepmin MIMN39—MMN42 ¢ BO3MOXHO
bonbwum KO3IDDUUMEeHTOM nepena-
4yu. Jlyswue pe3ynsrathl NONy4aTcs C
TpaH3ucTopomMm KT361 (OykseHHbIe
nhaekcol b, I, E — ko3 puumeHT ne-
pegaun o 350) nnn KT13107 (vHpex-
cbt 4, X, /1, K — KO3adpPdununeHT nepe-
na4uv ot 180 ao 800). B sTom BapnaH-
Te NPUAETCH 3HAYUTENBHO YBENUUTDL

conpoTuss/ieHne pesunc-
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Topa R2. Nogovayr ma-
NOMOULHbIE repMaHue-
| BBl WMAKM KpemHuesule
| TPAH3NCTOPLI CTPYKTY-
pwt N-p-nN, ecnu uname-
+ | HUTb NONAPHOCTL BKNIO-
YeHUA BLBOAOB KOHAEH-
catopa C1 v UCTOYHUKA
nUuTaHus.
[(POMKOCTb

3BYKa
NOB8bLILLAETCS

KONNEKTOPHOU uenwn kKonAaeHcaropa
C2 emkocTbto 4700—10 000 nd.
fonosHbte Tenedonnl TOH cnepyeT
BKMAOYaTh TaK, 4TOObI MUHYCOBbLIE Bbi-
BOAbI Kanclnen (NONSPHOCTL nx yKa-
3aHa Ha Kopfnyce Kaxaoro kanctonsa)
Dbl coeguHerbl C MUHYCOBOW ue-
fibl0 MCTOYHUKA NKuTaHua — Bartapen
3336 unu Batapen ua Tpex nocneso-
BATENbHO COSANHEHHbIX FanbBaHUYe-
CKUx anemeHToB 316, 343 unun 373.

Peaucroper — MIJIT-0,125 wnnun
MAT-0,25, okcvgHbin KOHAEHCAaTOP
C1 — K50-6 anbo noboro apyroro
Tuna, KoHpeHcatop C2 — KT, KM,
KCO nnaun apyroro tuna.

dertann ycunnutena cHa4ana CMOH-
TUPYNTE Ha MAaKETHOW nnarte, Hanpw-
Mep, N3roTOBNEHHOU NO ONUCaHWIO 8
cratbe “MakeTHas finara” 8 “Paauo”,
1988, No 1, c. 30. Noabepute pexmm
TPaH3UCTOPA 1 NPOBEPLTE YCUNUTENb
B paboTe. TonbkO nNocne IToro Aera-
n ycunnurens MOXHO CMOHTUPOBATbL
Ha nnare U3 n3oNKUMOHHOro Marepu-
ana n ykpenuTb ee BMecTe C UCTOu-
HUKOM NUTaHKUA BHYTPWU KOpnNyca noa-
xoasuwmx rabapuros. Ans nogknioye-
HUS 1 OTKMIOMEeHUA UCTOYHKKA nuTa-
HUA Ha KOpnyce yCTaHOBUTE BLAKAIO-
yaTenb ModoN KOHCTPYKLU KN,

Bonbwen rpOMKOCTU yaacTCcs Ro-
OUTLCA NpUMEHEeHUeM AByxXKackaf-
Horo ycvnurens 34 (puc. 2). Kak v B
npeasiayemMm ycumnurese, pesnucrop
R1 BbinONHAET pONb Harpy3ku AeTeK-
TOpa npuemMHuka. Ho B AaHHOM Chy-
Yae rMprMeHeH nepeMeHHbIn pe3uc-
TOp. C ero noMotubio Bul CMOXETe n3-
MEHATbH YPOBEHb CUrHana, nonasae-
MOr0 Ha BXOAHOW Kackag, a 3Ha4yuT, v
rPOMKOCTb 3BYKa B rONoOBHbIX tene-
¢dboHax BF1.

PesauctopoMm RZ2 3apaioT pexum
paboTul TpaHauctTopa VI1. Pe3aucrop
R3 cnyxwT Harpys3kow nepsoro Kac-
kapa ycunutens. C pe3ucropa Ha-
rPY3KN yCunewHbi CurHan noaaeTcs
Hepes3 pasgennuienbHbii KOHAEeHCca-
TOp C2 Ha BTOpOW Kackagd, cobpaH-
HbIK Ha TpaH3ucTope VT2, Pexum ero
paboTbl 330210T pe3ncTopom R4, Ha-
rPy3Ka Kackana, Kak v B npeabiayuiem
ycunutene, — tenedoubl BF1. Mlo
BLICOKOW 4acToTe, CurHan KoTopowu
MOXET NOCTYNNTb C AeTeKTopa, Tene-
(bOHE! 3aWyHTUPOBAHL! KOHAEHCATO-
pom C3.

KpoMe yKxa3aHHbIX Ha cxeme, Aony-
CTUMO NCNONL30BATL APYrMe TpaH3lu-
CTOPbL!I 3TOK cepvnu NMbO MaNoOMOLL-
Hble KpeMHueBbie CTPYKTYPbLI N-P-n
Apyrnx . cepuin ¢ Ko3appuvumeHToM ne-
peaayu Toka 50...80. MoponayT, ec-
TECTBEHHO, TPAH3UCTOPbLI CTPYKTYPbI
pP-N-p, HO NPW YCAOBUU M3IMEHEHWUA
NONAPHOCTN BKNOYEHUA OKCUAHLIX
kouwaneHcaTopos C1, C2 ¥ UCTOYHUKA
nutanua. NpuMeHnmel rfepmMmaHnessle
TPaH3UCTOPLI COOTBETCTBYIOLIEH
CTRPYKTYPb! W C yKA3aHHbIM KO3PPu-
U1eHTOM nepepa4u ToKa. Peanciops!

PALOUNO Ned, 1998
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| MeTp ¢ npenenom
namepeHusa 3—5
MA. lNoabopom pe-
3aucropa R2 ycra-
HOBWTE TOK B 3TOWU
Lenm paBHbIM
0,5...0,8 MA. AHa-
AOrU4YHO NOCTYNU-
T€é CO BTOpPbIM
TPAH3NCTOPOM —
TOK B uUenu ero
KONNeKTopa ycra-

498

R2 1 R4 B 3TOM cny4ae npuaercs no-
CTaBuTb MEHbLLEro CONPOTUBNEHUSA.

YTo Kacaetca koadpduumeHra ne-
penasn Toxka, oH bbiBaeT Huxe nnbo
Bbille yKa3aHHbLIX npeaenos. Npuv no-
HUXEHHOM KO DUUNEHTE MOXeT
0Ka3aTbCA HEepoCTaTO4HbIM ycune-
HWe, a NPV NOBLILWEHHOM — YCWUNU-
TE€Mb OKAXETCA CKAOHHbLIM K CAMOBO3-
OyxpexHuio. Ha npaktuke 370 npose-
PAETCA NyTEM 3KCNepumMeHTOoB C pas-
NVYHbIMUA TPAH3NCTOPaMMU.

HOBUTE B TaKuUX Xe
npepenax noabopom peauncrtopa R4.

Tenepb Nopa NoayMarb 0 MOHTAXe
4acTu neranen Ha nnare n3 uonauu-
OHHOro Marepuana n NOUCKe NOAxo-
AfAuUiero kopnyca ons pasamelweHma B
HeM NnaTtkl U OCTAaBLUMXCA AeTanewn
ycunurtens.

Kak BapuadTt, npegnaraeTtca co-
Bpatb ycunutenb Ha TpexX TPaH3ncTo-
pax (puc. 3), AeTanu KOTOPOro yme-
wawTca 8 obbeme CNUYeYHOro Ko-
pobka. OCOBEHHOCTb TakKoro ycunum-
Tensa — UCNobL3o-

RZ2 60K

BaHWe TPaH3UCTO-

ViJg = A pPOB pa3HOW CTPYK-
MOS8 1258 TYPbl U lienocpen-
X7 CTBEHHOW CBA3WN

+ Mexay Humu, bna-
ronaps 4emy yna-
IOCb  COKPaTUThb
obuiee Konnyecrtso
netranen. Pexum
paboTbi TPaH3UC-
TOPOB  3apaercn

l-:’uc. 3

[lepemenHsini pe3uctop R1 — tunos
C, CNO unu nwbow apyrou, conpo-
TUsneHnem ot 6,8 no 22 KOMm, NOCTOAH-
Hble — MIT-0,125 nnn MJIT-0,25. o-
NYyCTUMO UCNONb30BaTb U NEepPeEMEH-
HbiYi PEe3UCTOP, COBMELLIEHHBIA C Bbi-
Knoyarenem, Toraa OTAeNLHOro Bbl-
KMno4arenf nNuraHma He noHaaobur-
cAa. OkcupaHbie koHaeHcatTopw! C1, C2
— K50-6 vnn apyrue, eMKoCTbiO OT 5
0o 20 MKD U ¢ HOMUHANBHBIM Hanpsa-
XeHueM He Huxe 6,3 B. PexomeHaa-
LL1n o BoiOOPY ronoBHbLIX TenedoHoB
U UCTOYHNKA NUTAHKUA — TEe Xe, YTO U
An| npeabiayuero ycunutens.
CMOHTVMPOBAB AeTanu ycunutens
Ha MakeTHOW nnare, NPUCTynanTe K
HanaxweaHWio — OHO CBOAUTCA K yC-
TaHOBKE pexuma padboTel TPAH3NUCTO-
POB. BKNounTE B KONNEKTOPHYIO Lenb
NepBoro TpaH3nucTopa Munauamnep-

Puc.4
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BCEero oAHUM pes3u-
cTopoMm — R2. B ka4yecrBe Harpysku
yCUNUTENAa UCNONL3YETCHA MUHUATIOP-
HbiW ronoBHOM TenedoH TM-2M, HO
NoOAOKMAET U APYror aHanorudHbIn.

[lepBbin Kackap — IMUTTEPHLIN
NOBTOPUTENDL, OH YCUNEHUA HaNpgXe-
HUA He A3eT 1 CAYXUT OANK MNoBbile-
HUA BXOOHOr0 CONPOTUBNEHUA YCWU-
anTena. Hy)XHO 3TO ANK| cny4aa noa-
KNIOYeHUa yCcunmTena K UCTOMHWKY C
BbICOKUM BbIXOAHLIM CONPOTUBNEHU-
eM, CKaxem, K INeKTPonpomrpbiBato-
wemy YCTPOMNCTBY C Nbe3oKepamMuye-
CKUM U NbE3O3NEKTPHUHECKUM 3BY-
KocHumarenem (peaunctop R1 B8 T1a-
KOM BapuaHTe OTKAKYaloT).

C Harpy3ku 3aMUTTEPHOro nNoBTO-
putens (pe3uncrtop R3) curuan nocry-
naeT Ha ABa Nocneaylumx Kackaaa,
KOTOpbie 1 obecne4nBaldT HYXHOEe
ycuneHue.

TpaH3UCTOpPH!

MOryT ObiTb Takue

Xe, 4TO 1 B npeabl-

X7 ayuem ycunurtene
SA1\ (VT1, VT2 — CcTpyK-
TYpbl p-N-p, VI1 —

| . | N-p-n), Pe3nCTOpkLI
68! —1— — MNT-0,125,

98 1 koHOEeHCaTOp —

VI viz [+ nobon OKCUAHLIN
MITTSE ManorabaputHbiiA,
EMKOCTbIO HE Me-

=i Hee 1 MK®D Ha nio-

PAOKO Ned, 1998
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00e HOMUHanbHoOe HanpaxeHwe, Uc-
TOYHUK NUTAHNA — AUCKOBbLIA aKKy-
mynatop A-0,1 nnu niobon ranbBaHu-
4YeckKun anemeHT, nnbo 8 cnyyae npu-
MEHEHUA KPeMHUEBbIX TPaH3UCTopoOs
— [ABa Takmx 3faemMeHTa, CoeauHeH-
HbIX MOCNEeA0BATENbHO.

[Tpn ncnonb3oBaHUU repmaHue-
BblIX TPAH3UCTOPOB U AUCKOBOIro ak-
KymMynatTopa getanu ycunurens (Ko-
HEYHO, KpoMe ronosHoro TenedoHa)
YMEWATCA B8 CNUYEYHOM Kopobke.
Mpasga, npoaoNXuTenbHocTs pabo-
Thl aKKYMYNATOPA HEe NPEBbLILLALT M-
TW 4ACOB, NOCNE Yero ero HyXHo NoA-
3apsaxarsb.

HanaxusaHue yCcunumrens CBOQUT-
ca K noabopy peauctopa R2 rakoro
CONpPOTUBNEHUA, 4TOOLI TOK B uenw
konnektopa TpaHauctopa VI3 6bin
pasex npumepHo 10 MA. lNocne aToro
HYXXHO AOTPOHYTHCA MUHUETOM A0
NAKOCOBOr0 BbIBOAA KOHAEHCATopa.
Ecnun B TenegoHe ycnbilunte PoH ne-
pPeMeHHOro Toka — BCe B Nopsake,
MOHTUPYWUTE peTanyu Ha nnate m
BCTaBNANUTE €e B CnuyeyHbin KOPO-
60K, a 3aTeM nNoAKNKYanTe yCwunu-
Teslb K AeTEeKTOPHOMY NPUEeMHUKY.

Yennutens Nerko ynpocTuTs, ecnu
NCNONb30BaTb BbICOKOOMHbIE r0ono-
BHble Tenedonsl Tuna TOH; mnx Bxnio-
HaIOT MeXAay KONNeKTopomM TpaH3wuc-
TOopa VI2 U MMHYCOM UCTOYHWKA NU-
TaHuA, a TpaHaucTop VT3 yaansaior, B
3TOM BapunaHTe nonbopomM pe3uncTo-
pa R2 yctaHasnuBaiOT TOK B Lenu Te-
ned®oHOB pasHbiM NpumMepHo 0,2 MA.
[loTpebnaembin ycunutenem ToK yna-
DEeT HACTONbKO, YTO akKymynaropa
Tenepb xsarurt npumepHo Ha 100 va-
coB paboThb!.

MuKpoionHbIl YCunumenb

YcunutenoHas npucraska, cxema
KOTOPOW npvBeaeHa Ha puc. 4, nomMo-
XeT MOBbLICUTL HYBCTBUTENLHOCTb
npaxkTnyeckun nwboro auHamMmyecko-
ro mukpodona (MA-47, MO-200 u .
A.) HACTONLKO, YTO OH YNOBUT Oaxe
TUKaHbe YacoB Ha PaCCTOAHUU B He-
CKONIbKO METPOB.

[lepBbli KACKan — 1M3BEeCTHbIU BaM
NO ONMWCAHHOMY BLILLE YCUNUTEND
IMUTTEPHLIN MOBTOPUTENb, BbINON-
HEeHHbI Ha MaNowWwyMALLEM TPaH3uC-
Tope. Ha takom xe nunbo apyrom
TpaH3ncrope Moxer Obitb cobpaH U
BTOPOW Kackan. MnasHoe, 4106 0b6a
TpaH3ucrtopa Obinn C BO3MOXHO
Gonbwum KoadhduumeHTom nepepa-
YU TOKA ¥ MUHUMANbHLIM OOpPaTHbLIM
TOKOM kosnekrtopa. Hauwbonee nop-
XOAAWWUMN U3 AOCTYNHLIX U CPaBHU-
TeNbHO AelleBbiX CHUTAKTCH KPeMHN-
eBble TpaH3ucTops! cepuinn KT361,
KTS501, KT502, KT3104, KT3107. Pe-
3UCTOPbLI N KOHBEHCATOPkl — Takue
Xe, 4TO U B npeabiaylien KOHCTPYK-
un. UCTouHMK nutaHmas — Barapes
“KpoHa" unu ase 6artapeu 3336, co-
eANHEeHHbIE NnocaeaoBaTeNbHO.
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detann ycunurena pacnonaraioT
BHYTPY HeOOoNbLWOro xopnyca-noa-
CTaBkW, Ha nepegHen creHke KOTOo-
POro YKpennaioT BuiKNO4YaTENb NUTA-
HUSA, @ CBepxy pacnonaral’ MUKPO-
¢doH. LLIHyp MukpodoHa CoOepnHAIoT
HeNnocpeacTBeHHO C BXOAHbIMKW Lie-
naMM ycunurensa, a ero paswem (X1)
MCNONLIYIOT ANA NOAKMAIOYEHUR K
MarHUWTOpoHy — 8 rHespa "“3BykO-
cHuMaTtens" unn “MuxkpodoH” 8 3a-
BUCUMOCTN OT YPOBHS 3arincbisae-
MOro CurHana. BoixopHOW 3KpaHu-
poBaHHbin nposon (wnun kKabenob)
nonxen 6bITb He ANvHHee 1,5 Mm.

Cpa3sy xe nocne BKMOYEHUa ycu-
NTEeNns HYXHO NPOBEePUTL TOK KO-
NeKropa TPaH3NCTOPOB — OH AONXKER
ObiTb OKONO 0,2 MA. na TpaH3ncropa
VT1 70K yctaHasnueawot noadbopom
pe3ucropa R1, ana VT2 — R3.

YCunumens npueMHuKa
fecnposogHoll caa3L

BecnpoBOoAHanR CBARA3b ObiBaer
NpocTo Heobxoguma, Korga, K rnpu-
MEpY, HYXHO Npocnylinsatb 3BYKO-
BO€ CONpoOBOXAeHue TeneBU3NOH-
HbIX Nepepay, He Mewana OKpyXalo-
WM. CyTb Takowr cBA3K B TOM, 4TO K
TENEBU30pPY NOAKMIOMAIOT BMECTO
ANHAMUYECKOW FONOBKW pamMKy K3
MEAHOro npoBOoAa, NPOTAHYTOro
BAONL NNWUHTYCA KOMHATh!, a nepeaa-
Y1 NPOCAYWKMBAIOT C NOMOLUBLIO NPpU-
EMHUKA, YynasnuBaloWero INeKTpRo-
MarHutHoe none 34, BO3HUKaKWUiee
BHYTPU PaMKW.
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Cxema Takoro npuemHuka npvse-
aeHa Ha puc. 5. Npuem Bepercs Ha
KaTywKky WHAYKTMBHOCTU L1. Bbige-
nerHbiv el curHan 34 nocrynaer 4ye-
pe3 xoHaeHcaTop C1 Ha Bxo4 nepBoO-
ro Kackaga ycuamrena dHa TpaH3uc-
Tope VI1. Pexum paboTe TpaH3uc-
TOpAa, Kak n B Apyrux ycunurenax, o
KOTOPbIX yXe LWna peyb, 3apaertcs
pe3nctopomM (R1), BKAOYEHHBIM
Mexany 6a3on TpaH3nCTopa U UCTou-
HUKOM NUTaHua. Harpyska kackapga
— pesuctop R2. C Hero ycuneHHbiv
CUrHan nopaeTcs 4Yepes KOHAeHca-
Top C2 Ha BTOPOW Kackaf, B KOTOPOM
paboTaer TpaH3uctop VT2. 3aechb
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“Dexumosagaowmm”’ asnaeTca pe-
3uctop R3. B kayecTse Harpys3ku uc-
NONbL30BaHL!I FONOBHLIE CTEpPeoTene-
¢oHu TAC-1 (NOQoAYT, KOHEYHO, K
Apyrue), cocroaume 13 asyx mMano-
rabapuTHbix AMHAMUYECKUX ronoBoK
— BA1 n BA2.

CrepeotenedoHbl NOAKNIOYEHLI K
BbIXOQHOMY Kackaay yepes3 cornacy-
lowmun TpaHchopmarop T1, B uenu
BTOPUYHOK 0O6MOTKM KOTOPOro ycTa-
HoBneHa ¢a3oCABMraloLan Lenoyka
C3C4R4. MNpu ysennveHmn 4acToTh!
curHana 34 uenoyka casuraer daay
xonebaHWn, nocTynauwux Ha rono-
BKy BA2, N0 OTHOWEHMIO K KOonebaHu-
AM, BOCNpPOU3BOANMbBIM TONOBKOW
BA1. B wrore Bo3nukaet ad¢exr (oH
Ha3blBaeTca ncesgocrepeodoHunye-
CKkuMm), Bansknnt K ctepeodormnyec-
KOMY, 3BYK obperaer 06bLeMHOCTb.

Karywka HaMOTaHa Ha oTpe3ke
CTepXxHa guametpom 8 n anuHon 70
MM 13 peppura 600HH (Ha crepxHsax
U3 TaKoro oeppurta HamaTouiBaKOT Mar-
HWTHbIE aHTeHHbl ManorabapuTHbiX
PASVIONPUEMHUKOB) U COAEPXUT
4500 ButKOB nposoga mapkwn MNoB
wnn N3N aunametTpom 0,12—0,15 mm.
TpaHauctopbl — cepuis MIMN39—MIMN42
unu KT361 ¢ koadbduumeHTom nepe-
pa4n Toka 30...40. Peaucropsl —
MJ1T-0,125, xoHaeHcaTopbl — N0bo-
ro Tvna, yKasaHHou Ha CXeme eMKOoC-
TV ¥ HA HOMUHAMBbHOE HaNPAXEeHUe He
mMeHee 10 B (C3, C4). UcToyHuK nuTa-
husa — BaTapen 13 Tpex-4yeToipex ak-
kymynaropos A-0,1, coeanHeHHbIX
nocnenoBarensvHo. Tpanchopmatop
HaMOTaH Ha Mar-
HuTOonposoge LLS,
TonwuHa Habopa
8 MM, obmoTtka |
COAEPXKUT 150
BUTKOB nNpoBOAaA
noB-2 0,25, 06-
MoTka Il — 300
BUTKOB Takoro xe
nposoga C OTBO-
DOM OT CepenviHbl.

Detanu npuem-
HMKa MOXHO
CMOHTUPOBATbL Ha
HebonbWOoW nnarte
W3 U30N8LMOHKO-

ro marepuang, Ko-
TOPYIO 3aTeM pa3MelualoT sMecrte C
WCTOYHUKOM NUTaHWA K1 BbiKNOYaTe-
JiemM B Noaxogsuiem kopnyce, a Kop-
NYC KpensaT K OronoBbio TenedoHOB.
BkniouvB npuemMHuk (ewe no yc-
TAHOBKW €ro Ha 0rofosLe) ¥ npocny-
wueag nepegady, nocrapawnrTech
nonbopom pesuctopos R1 u R3 Ao-
6MTLCA HaubonbLLEW rPOMKOCTH 3BY-
Ka npu nwobom PUKCMpoBaHHOM No-
NOXEHWU KaTyWKn OTHOCUTENbHO
"nanyyarwwen” 3NeKTpoMarH1uTHoe
none NPOBONOYHOW paMku. B panb-
HEeNLWeM HYXHYIO rpOMKOCTL 3Byka
bypeTe ycTaHasnvearb perynsiTopom

Tenesnaopa. C
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[Npocreiwune 6Gnoku nurtaHus, no-
nyyusiune HalpaHue ananrtepos, Co-
CTOAT, KaK NPasuno, U3 NOHMxXaLe-
O CeTeBoro TpaHcdopmaropa, Bbi-
NPAMUTENA U Cranaxusarouero KoH-
peHcaropa. bonblWMHCTBO UMMOPT-
HbIX aAanTepoB PaccymuTaHo Ha duk-
CUPOBAHHOE BbIXOAHOE HAMNPAXeHue,
HO €CTb MOAenun, Hanpumep “ELECA”,
B KOTOPHKX BbIXOAHOE HanpaxeHue
MOXHO yCTaHasNuBaTb CTyneHssMu OT
1,9 no 12 B npu voke Harpy3kun no 1
A. MNpasaa, kak nokasana nNpaxKTvka,
3TO HaNpPAXeHUe Ha XON0CTOM XOAy K
noA, Harpy3kon HeCKONbKO Pa3HUTCH,
HO NONL30BATLCH Takum BN0KOM Nui-
TaHUs BCE Xe AONyCTUMO.

Tem He MeHee Hanbonee ynobHbIM
DS XOANEKTUBHOrO Nonb3osBaHUAa B
PaAUOKPYXKe cnegyer cyuratbh Cra-
GunnuanposBaHHbin BAOK NUTAHMA C
peryampyemMbiM BbIXOAHBIM Hanpaxe-
HueM. MNpu Hanaxueaun 1 ucnbiTa-
HUMU KOHCTPYKLM NPAKTUYECKU Hewna-
6exHbl ownbky, NnpuBoasLLIUe K KO-
POTKUM 33MbIKaHWUAM NO Lenu nura-
Hua. Bpsa nn ectb CMbICA TPAaTUTL
BPEMSA, CUNbI U BHWUMAHUE, HaZEeA[Ch
nabexaro Takux owmnbok. Llenecoob-
pa3Hee narotosuTtb BMOK NUTAHUA C
3alWUTON OT KOPOTKNX 3aMbiKaHUU Ha
BbIXOAe.

UmenHo T1akou 6nox (puc. 1) npea-
naraercs ana nosropeHus. OH No3-
BONKET MNOAYYUTb BbIXOAHOE Hanps-
xeHue B guanasoxe ot 1,5 no 15 B,
KOTOPbIN Pa3buvrt Ha YeTbipe noaaua-
nasoHa. B npegenax kKaxgoro va
NOAAVANA30HOB BLIXOAHOE Hanpsxe-
HUE MOXHO NNaBHO perynuposaTtb
ABYMS NepeMeHHbIMY Pe3nucTopamm.
AonycTumblv TOK Harpysku — 0,2 A,
HO Npv HEOBXO[UMOCTWU ero HecnoXx-
HO yBenun4unuTe. Ctabunusarop Hanps-
XEHUA 3aLMLLEH OT KOPOTKOIO 3aMbi -
KaHUA Lenv BbIXOAHOro HanpaxXeHus,
npyu4yeM npuMesHeHa 3auura Tpur-
repHoro tumna — fipy KOPOTKOM 3a-
MblKaHUY CTabunn3arop OTKNIO4aeT-
CA ¥ BHOBb 3aNyCKaeTCR HaXaTuem
Ha KHonky “flyck”,

PaccMmotTpum yctponcreo u pabo-
Ty 6n10Ka nuTaHua. NepemeHHOe Ha-
NPAXEHUEe CO BTOPUUHbLIX OOMOTOK
noHuxaioulero Tpascpopmaropa T1
noaaerca yepes cekumnio SA2.1 nepe-
Knyarena nogavana3oHoB Ha Bbl-
npaMurens, cobpaHHbIK Ha auopax
VD1—VD4. BuinpamneHHoe Hanpsa-
XEeHUE CrnaxvwsaeTCA OKCUAHLIM KOH-

1| aeHcaropoM C1 n nocrynaert 4epes

nnasknn npepoxpanntens FU2 Ha
cTabunuaaTop HanpsAxXeHus, BbINON-
HEeHHLIN Ha TpaH3ucTopax VT 1—VT3.
Npuyem TpanaucTopu VT1, V12 pas-
HOW CTPYKTYPLI 00pasyioT COCTaBHOM
TPAH3UCTOP, BbINOAHAVLIMMA PONb
peryawpyowero anemedra, a Ha
Tpan3uctope VI3 cobpaH y3en cpas-
HeHuns, BuipabarbiBaloii TOK yn-
paBNeHUa COCTaBHLIM TPAH3UCTO-
POM.
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Ay rHesaamu pasbvema X2, K KOTopbiMm
NOAKNIOYAIOT Harpy3ky, crabununaa-
TOP OTKAIOYAeTCsH, T. €. NPaKTU4eCcKu
3aKpbiBaeTcA COCTaBHOW TpaH3uc-
Top. MNMOBTOPHO 3anyckaT crabunn-
3aTOp HaxXatTnem KHONKU SB 1. Ee KOH-
TakThl SB1.1 noaxknioyawT pesnuctop
R1 Kk coctaBHOMY TPaH3UCTOPY, A
SB1.2 oTkno4aioT Ha 3T0 BPEeMS Ha-
rpy3ky. Ho npexae HyXXHO NnposepuThb
Lenb NUTaHuA U YCTPAHUTb KOPOTKOE
3amblkaHue. Ecnun nocne OTNyCckaHuA
KHONKW HanpsXeHue Ha BbiXOAHbIX .
rHe3gax He nosBUTCA (CTpenka BoNbT-
MeTpa PV1 He OTKIOHUTCA), NpUAaeTCS
NOBTOPUTL NOWUCK 3aMbIKAHUA.

B uenax ynpoleHus KOHCTPYKUMNA
Onoka nuraHus B Hero He sBeneHa
3aumTa oT neperpyskv no norpebns-
eMOMY Harpy3kou TOKY, NPy KOTOPOW

“B MOMOLLIb PABUOKPYXXKY”

BJIOK MATAHUSA —
ANg NIOBOU KOHCTPYKUUWU

A. TYPYUHCKMNHA, r. Mocksa

Haunnawowmne pagwomoburenn cobupaior B paguoKpyXKax camsle
pagHoobpa3Hbie 3/1IeKTPOHHbIe YCTROWCTBA, A[ANA NUTAHNUR KOTOPBLIX
Tpebyercs NoCToORAHHLIA TOK HanpsxeHnem 1,5;3;4,5; 6; 9n 12 B. Yro-
6br NpoBepuTL NPaKTNYECKN MOOYI0 U3 KOHCTPYKLUMA, MOXHO BOCIONb-
308aTbCA UMEIOUINMCS B NPpoRaxXe UMNopTHbiM 610KOM NUTaHusl, cKa-
wem, Tuna “ELECA”, c Habopom yxa3aHHbIX HanpsixeHuns nnbo cobpars
npennaraemsin 6710k, KOTOpLIA, BO-nepsBbix, o6ogeTca gewesne H,
BO-BTOpPbIX, OOnagaer NywwnmMy napamMerpam.

KonaeHcarop C2 obecneyvsaer yc-
TOM4MBOCTL paboTtbl crabunuaaropa.
BbIXOAHOE HanpsXexne MOXHO ycTa-
HaBNMBATL MepeknyaTenemM noaana-

(npenenbl N3AMEHEHURK BLIXOOHOrO Ha-
NPSXKeHUs NoA Harpy3KOW ¢ TOKOM no-
Pebnennna 0,2 A — ot 1,18... 2,94B)
MCNOABb30BaHbl NOCNEAOBATENbHO CO-

MOXeT neperpernsca " BbIUTU U3
CTpPOR TpaH3uctop VI2. [ing Takoi
KPpUTUYECKON Ccutyaumu BBeAeH

nnaskui NpenoxpanuTens FU2, “cpa-

{
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NasoHOB SA2 U nepemMeHHbIMY pe3unc-
Topamu R4 (rpy6o) v RS (TouHO).

B kayecree WUCTOYHWKOB OMNOPHOro
HanpsaXxexsus Ha nogauvanasoxne “1”

KNSAZ.2

Puc. 2-
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eauHeHHbie anoab! VD6, VD7, Ha noa-
Avianaloxe “2" (1,8...3,62 B) — ceeTto-
anoa HL1, Ha noaguanasoHe “3"
(4,04...9,25 B) — nocneposarenbHoO
coeauHEeHHbl e
cseroamonsul HL1,
HL2, Ha noanna-
nasoHe “4q"
(6,25...15,08 B) —
CBTOAWMOALI
HL1—HL3. Kak
BUOUTE, BbIBUPAaR
TOT N UHOW Noa-
AnanasoH, MOXHO
nonyunts nwboe
HY>KHOE Anfa nuta-
HUA KOHCTPYKUWU
HanpaxeHve B
npenenax ort 1,18
no 15,08 B.

Mpyu KOPOTKOM
3aMblKaHUWN MeX-

I~

Ja

6aTbisalowWmin” Npu ToKe, Npesbila-
uiem 0,5 A,

B 6noke nutaHus npumMmeHeH yeudu-
LWUPOBAHHBIA HaKanbHbiA TpaHCcGOp-
MaTtop TH30 ¢ HeckonbkMK BTOPWUY-
HbiIMY OOMOTKaMK, pacCYUTaHHbIMU HA
nuTaHue Harpyskm Tokom go 0,58 A.
[NepekniovyesnneM OOMOTOK (cexuueis
SA2.1) N3MeHAIT NogaBaemMoe Ha Bhbi-
npsMUTeNns HanpsxeHue. B ¢BoIO oye-
peab, NepexkntnyeHne HanpPsHKeHUsa He-
06x0aMMO ana TOro, 4Tobbt yMEHbLLUUTD
paccemBaeMyl0 Ha TpaHauctope VT2
MOLLHOCTb — BeAb OHAa 3aBUCWT OT Na-
AEHUA HanNpsXKeHUa Mexay KONNexKro-
POM Y1 AMUTTEPOM TPaH3UCTopa N No-
TpebnaeMbiM HArpy3KOW TOKOM.

Moponaer nobon apyron NOHUXA-
IO TpaHCHOPMATOP MOLLHOCTHLIO
10...15 BT c HanpaxeHuem Ha 0bMOoT-
kax 12,6 B (mexay Boisogamu 7, 10),
5B (11, 12un 14, 15), 1,3 B (15, 16).
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Kpome ykasaHHbIX Ha cxemMe, Ha
mecte Vi1 gonyCctumMo “CNoNnb30-
BaTb NiobOble TPaAH3UCTOPbL! cepun
KT501, KT502, KT3107, Ha MecTe
VT2 — KT815, KT817, KT805M (B
NAacTMaccoBOM Kopnyce), Ha Mec-
Te VI3 — KT-315. Cneanyer no-
MHUTL, YTO Y4eM MeHblue Ko3dodu-
LWEeHT nepenadv TpaH3ucTopos,
Tem Bonblie BbIXOAHOE CONPOTUB-
neHue ctabunusaropa. Kpome 10-
ro, ans TpaHauctopa VT2 Heobxo-
AUMO WU3roToBUTb M3 NUCTOBOTO
antioMuHna TonwmHon 1,5...3 mm M-
obpasHbii TennooTsoan (ero ycra-
HaBAUBAIOT BEPTUKANLHO), LLIUMPUHA
1 BbICOTa KOTOPOro 30 MM, a Lnpun-
Ha otrubos 10 mMm. TpaHancTop Ha

Puc. 4

HEM KPenaT Tak, 4ToOb! ero BbiBOAbI
yA00BHO ObINO NpUNAasTb K NPOBOA-
HUKaAM NeYaTHOM nharThbl.

Auopabl VD1—=VD4 — niobbie 13
cepun K105, K209, KA258 unu
Apyrue ¢ AonNyCTUMbIM NPAMBIM TO-
KOM He meHee 300 mA, VDS—VD7
— noBble ManoOMOLLHbIE KPEMHKe-
Bble. Cesetoanoabl HL1—HL3 —
nodvie n3 cepun AN307, BaxHO,

41061 HL1 6bIn KpacHoro usera
CBeYeHWUA, a OCTaNbHbIe — 3eneHo-
ro. Moponayr cseroauopbi U Apy-
rTMX Ccepunn COOTBETCTBYIOWEro
UBeTa CBeYeHUs U C MakKcumanb-
HbiIM pabodyum TokoM ao 20 MA.
KonaeHcatopol C1, C3 — K50-16,
K50-35 uan aHanormyHbie okcua-
Hble, C2 — KepaMuyeckum nibdoro
TNa.

[IOCTOAHHbBIE PpPEe3nCTopsl —
MNT-0,25 (R2), MJIT-0,125 (oc-
TanbHbie), NnepemMeHHblie — aboro
TUNa, BO3MOXHO, MeHbwnx raba-
putos, 0683aTenbHo rpynnsbl A (C
NUHEeNHON 3aBUCUMOCTbLIO COMPO-
TUBNEHUA OT yrna nosopoTa). Mox-
HO BoobGLWe obonTuck 6e3 pesunc-
TOpa RS, HO TOrpa npuaperTcs
yMEHbLWUTbL CONPOTUBAEHNE pes3u-
ctopa R3 po 510 Om. lNepeknioya-
Teno SA2 — ranetHeii (OH Bonee
HaAeXeH NO CPaBHEHWIO C KHONOY-
HbiM [12K), kKHonka SB1—KM1-2
WU aHanNoruvyHas ¢ ABYMSK rpynna-
MW KOHTakToBe. Bonbrmerp PV
MOXHO COCTaBuTb 13 NOBOro Muk-
poamMnepmMeTpa (v agaxe Mmunnuam-
nepmerpa) n nobasoyHOro pesuc-
Topa. ConpotusneHmne nob6aso4yHO-
ro pe3ucrTopa 8 Kunoomax onpepe-
AAI0T AeneHueM MakKCUMAanbHoro
HanpaXxeHus, 3IMepPsemMoro BoONbT-
METPOM, Ha npepgenbHbiin TOK UC-
NOSIb30BAHHOrO CTPENOYHOro WuH-
AvKaTopa 8 MunamamMnepax. Hacro
neranen (B ocHosHoM ctabunusa-
TOpa) CMOHTUpOBaHa Ha nnarte
(puc. 2) na oAHOCTOPOHHEro ¢onb-
rTMPOBAHHOrrO CTEKAOTEeKCTONUTA.
flnaTa pa3metyeHa BHYTpW Kopnyca
npubopa (puc. 3), rae ycTaHoBMAEH
Takxe TpaHchopmMarop. Ha nepen-
Hel CTeHke kopnyca (puc. 4) yk-
penneHbl BONbLTMET, NeEpEeMeHHbIe
pe3ucTopb!, KHonka “lfyck”. Yepes
oTBEepCTUe B NepefHen CTeHKe Bbl-
NyWweHbl MHOroXwibHbie NPOBOA-
HUKW B M3018LUN, NOANARHHDLIE K
pasvemy X2.

Pabory cobpaHHoro 6noka nm-
TaHWA NPOBEPKRIOT NOA HArpy3KOoH,
obecneuymnBawuwen norpebneHue
Toka po 0,2 A npun 3anaHHOM Bbl-
XOOHOM HaNpsXeHun Ha Bcex noa-
avnanasoHax. llpegens! perynnpo-
BaHMA HaNPAXEeHUss MOXHO n3me-
HUTb noabopom pesuctopa R3, a
HaAeXHOCTb 3anycka crabununia-
TOpa — noabopom pesunuctopa R1
(BO3IMOXHO, ANA 3TOro pexunma
npunaeTca CoiIMUTUPOBATb KOPOT-
KO€ 3aMbikaHne BbIXOAHbIX NPOBO-
pos 6noka). Kpome Toro, peaucTtop
R1 aonxeH ObITb TAKOro conpoTus-
nexusn, 4Tobbl NPU HaxXaTun KHOMNKU
SB1 (npu pabotaouwem crabunu-
3aTOope) BbLIXOAHOE HanpsaxXeHue
BO3pacTano He3HayuTenbHo.

“B MOMOLUb PAOUOKPYXXKY”
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Mpy nokynke BUAEONPUCTABKW,
cosMmecTumMmon ¢ “DENDY", payurtens-
HbIW XO38MH O0BR3aTenbHO nouHTEepe-
CyeTcs, BXOAWUT SIn B KOMNNEKT NOCTaB-
KW CBEeTOBOW nucroner. Pacuyer npo-
CTOM — CKONbKO Obl HKM Npocnyxuna
BUACONPUCTABKA, a NUCTONET BCeraa
NPUroguTCca AeTaM Kak obbl4Han wr-
PyLUKa.

OpnHako CBEeTOBOW NUCTONET B Tene-
BU3UOHHOW Urpe He Tonbko 3abaea, Ho
N ANEeMEHT CTPENnKOBOro TpeHaxepa.
Passutue rnasoMepa, TpPeHUPOBKA
3PUTENLHON U CNYXOBO# peakuuu, a
Takxe nonyyeHue HavanbHbiX HasbiKOB
obpauieHns C OpyxXmemM — 370 NPUH-
LunnanbHble OTAWMYNA NUCTONETHbLIX
Urp OT KOMNbIOTEPHLIX H0eBMKOS.

B 70-80-x roaax crpenkosbie Inek-
TPOHHLIE TUPbLI BblNK HenpemMeHHLBIM
aTpubyrom padotst pagnokpyxkos. C
NOABACHUEM TENEBU3NOHHLIX TUPOB U
BUACONPUCTABOK CO CBETOBbLIMU NUC-
TOAETaMKU CuUTyauua U3MeHWNacs.
HencreuTenbHO, Tenepb nossunach
BO3MOXHOCTb rubxoro wusamMeHeHus
KOMNbIOTEPHONU U NporpamMMHon ¢op-
Mbl Llenewn, TPaeKTopun 1 CKOPOCTU UX
OBUXEHUA W aaxe oKpyxXawwero
nasqwadra.

NrpoBbix NporpamMM Ansi CBETOBOIro
“DENDY"-nucronera, K COXaneHuio, He
Tak MHOro. Hanbonee n3BecTHble U3
Hux “DUCK HUNT" ("ytuHas oxota"),
‘WILD GUNMAN?" (“kpyTon ctpenok”),
“CLAY SHOOTING" (“cben Tapenky”).

OCHOBHOW WHTEpPEC B CTPENKOBbIX
Urpax 3akloyaeTca B NOCTENneHHOM
YCKOpEeHun asuxenua uenewn. C Kax-
AbiM payHAOM (3TanOM) UrpaTtb CTaHO-
BUTCA BCe TpyaHee n TpyaHee. MHOrnm
He yaaeTcs ysuaetTe PUHANbHYIO 4acCTb
Urpbt.

N Bce-takn cyuwecrtsyer cnocob
CTONPOUEHTHOro nonanaHua 8 Lenb,
npeacrasnaiowiui cobon MHTEepPeCHyo
NOMNYECKYID U TEXHWYECKYI0 3a[ady.
Ans ayqwero noHUMaHna 3To0ro Heob-
XOAMMO YyTb rnybxe B3rnsaHyThb Ha NPo-
ucxoanuive B CBETOBOM nucronere
npoueccsl.

Kaxgbiri, KTO XOTb pa3 13 nobonbir-
cTBa pa3bupan CBETOBOW NUCTONET,
MOl 3aMeTUTb HaXOAALWYCHA BHYTPU
HEBONLLUYID NEYATHYIO NNaTy C paano-
3NeMeHTaMu,

Bce pa3HOBMAHOCTW 3nekTpu4ec-
kux cxem DENDY-nuctonera yknagwi-
BAlOTCA B NPOCTYID CTPYKTYPY {puc. 1).
[MbKuUK YeTeipeXNPOBOAHLIA WHYP C
po3eTKon X1 Ha KOHUEe coeauHaeT NUc-
Tonetr wu suaeonpucrtasky. LUenb
“LIGHT"” HeceTt nidopmaumio 06 ypos-
He ocseuweHHOCTU ¢oTopatymnka VI,
yenb "GUN" — pasmbikaiouium KOHTaKT
kHonku SB1 kypka nucronera, “+5V" —
nutanue, “GND" — obwuia nposoa.

CurHanel “LIGHT" (oceeweHue) wu
“GUN" (BbiCTpen) nocTynaimoT BHYTPb
BUWASONPUCTABKW Ha BXOAbLI Aoruyec-
KUX 3MEMEHTOB. ITU CUrHano! JNEeKT-
PUYECKN HEe CBA3AaHbl APYF C APYIroM.

PAANO Neq, 1998



ABTOMATUYECKUN TUP

N3 “DENDBY”-IMMACTOJIETA

C. PIOMMUK, r. HYepruirros, YkpaunHa

MoXxHO nu 3 NUCTONETa N3BECTHOU BUOACONUIPbI CTPpEenars 6onee Mer-
k0? KoHeyqo, MOXHO, OTBEY3ET a8TOP nNpealnaraeMon crarbu, ecnu
Aopaborars ero. flpasga, reneps byger oueHNBATLCA HE CTONBKO TOY-
HOCTb NON8KRAaKNs, CKONBKO CKOPOCTL peaKuymnn Ha nosanenne yenu. Ho
COrnacnTech — 3TO TOXe BaXHeiwasa cnocobHOCTL OXOTHUKA!

TunuyHas ocumnnorpamMma curHana
"LIGHT” npu HasepneHun nucronera Ha
uens BO BpPEMS Urpb! NnpueedeHa Ha
puc. 2. Kak BuaHo, 3ToT curHan puxkcu-
pyeT UMNYALCH! C YaCTOTON Kanposown
pa3sepTkn Tenesusopa, npuyem wm-
NyNbCbl Ha NUHENHOM Y4aCTKe TeM
bonbwe no amnantyae, Yem Bsbllie ap-
KOCTb Lenu Ha 39KpaHe Tenesu3opa W
yem Onuxe paccrtoaHue oT Tenesuaopa
[0 nucToneTa.

domodamvur  YCUNUMEND

1ionr X1

H

:
oNl :

Puc. 1

UHDOpMATUBHOCTL CUrHaANa 3aknio-
4aeTCH, BO-NEpBblX, B aMNAUTyLe, a Bo-
BTOPLIX, B MECTONONOXEHUU UMNYNbCa
Ha BpEMEHHOW OCH.

Teopetuiecku He npeacrasngaer
ocobon CAOXHOCTU “OBMaHyTb" Npo-
Leccop BuAEONPUCTaBKWU, NoaaBas
BMecTo “LIGHT" u “GUN" cneuvaneHo
chopMUpoBaHHbIE UMNYNLCHl C YPOB-
HAMM, QoCTaTouHbIMU ANng cpabarbiBa-
HWA JIOf UHECKUX BNEMEHTOB,

Dns nepexoaa oT Teopun K npakTuke
HeobXxoauMO YACHUTL OBLWKMKA anro-
pUTM paboTbl NCcToNeTHbIX Urp. C aTon
Uenblo PacCMOTPUM geTanbHee NoruKy
NOCTPOEHUA OQHOW U3 CaMbiX yBNeKa-

LUN

LIGHT

Puc. 2
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L Apesesz” Konmanmol

TENbHbIX UrPp ANA CBETOBOro NUCToNnerTa
— “CLAY SHOOTING" — Tpexaxep
CTEHR0BON CcTRenbbbl N0 ABYM Tapen-
KaMm. Tapenky no ouepesn “swinertaiot”
W3 HXKHEeW 4YacTv 3KpaHa Tenesn3opa s
NPON3BONbHLIK MOMEHT BpeMeHu, NoL,
HenpeackaslyembiM YTIOM U CO CNy4aw-
HOW NAy30iA MeXay B8biNETOM NEPBONA U
BTOPOW Tapenok. 3apa4a uvurpatiowero
3aKMD4ACTCA B TOYHOM HaBeaAeHUW Nu-
CTONETa Ha UeNb WU HaxXaTum Ha KYpoK
A0 TOTO, KaK Tapenka “ynaner” 3a ropu-
30HT.

Mepsoe HabmoaeHne. Ecnu BHUMA-
TEeNbHO NPUINARETLECHA K MOMEHTY “Bbl-
cTpena”, TO MOXHO 3aMEeTUTb, YTO cpa-
3y NOCAe HaXaTua Ha KyPOK dKpaH Te-
nesu3opa Ha MrHoBeHue racHer, u3ob-
PaXeHue Tapenku 3amMeHfeTCs APKO-
BenbiM NPSIMOYIrONLHUKOM, NOCHE Yero
UrpoBasl KAPTUHKA BOCCTaHaBNMBaeTcs
N CTPENOK BMANT, NONan OH B UeNb Unn
HET.

OyeBvaHo, Genblit NPAMOYroNbHUK
Lenu Ha TeMHOM (poHe RBNAETCA UCNbI-
TaTesibHbiIM BbICOKOKOHTPACTHbIM “30-
BpaxeHneM, KOTopoe rapaHTUPOBaHHO
AOMXKHO ynasnmBaTbCa GOTOAATHUKOM
nucronera.

Bropoe nabmogenune. Ecnu nucro-
ner npubNU3UTe BNAOTHYIO K JKPaHY
TeneBn3opa, HaCTPOSHHOr0 Ha Makcu-
ManbHYIKO APKOCTb, TO BMECTO ynyywe-
HUA TOYHOCTU nNonapaHua Habnwpaer-
ca o6paTHeI ADPEeKT — HU OAUH U3
BLICTPENOB He pocTuraer uenu. 310
HAaBOAMT HA MbICNL O CYUIECTBOBaHuUKU
3aliUTHORK 30Hb! U CNeunanbHOro anro-
PUTMa NPUHATUR PeLLeHUS,

Tperse HabmoaeHue. Ocunnno-
rpamma curdana “LIGHT" (pwvc. 2)
BCNneactTasue MHepuUnoOHHbIX CBOWCTB K-
HecKona He COAEPXUT COCTaBNAUINX
c nepuoaom
CTPOYHOWU  pas-
BEPTKW Teneeu-
3opa 64 MKC.
3Ha4uT, AencTens
B UrpOBOY NUCTO-
NEeTHOWN nporpam-
MEe NONXHbI CUH-
XPOHU3NPOBaTb-
CA C KaapoBbiMu
UMNynbCamu.,

Ncxons n3
TPex Habnwpe-

PALANO — HAMUHAIOLLIUM

HUK, MOXHO NPEeACTaBuTb anropuTM
paboTe! nporpammsl “CLAY SHOOTING”
(puc. 3). lNepsoHayanbHO NpPOrpamMma
aHanuaupyer AAUTEenbHOCTb eauHnY-
HOro yposHsa curHana “GUN", onpege-
nawowero $akt HaxXaTtua Ha Kypok. Ec-
nu pauTensHoCTb Bonblue Bpemern T1,
3HaA4YUT, 3TO HEe CAyvYanHaa nomMexa, He
“npebesr” MexaHn4yecknx KOHTaKTos, a
“sbicTpen”.

flo ucreveHun Bpemenn T2 3kpad
Tenesusopa CTraHOBUTCR aDCONIOTHO
TeMHbIM. [porpamma HaynraeT aHanum-
auposate cwrHan “LIGHT®, koTopbii
nonweH 8o Bpema T3 HaxoauTbes B CO-
CTOAHWU NOFNYECKOTro HYNA.

Tem cambiM GOPMUPYETCH 3aLUUT-
Haa 30Ha, NOBbLIWAWAA NOMEexoycC-
TOMYUBOCTL CUCTEeMbLI N He AaloLlas
nonacTe 8 UenNb C ouveHb BAW3KOTO
paccToaxua, Tak Kak @oToaaTivK nNu-
cTonera npu ITOM MOXeT 3adPukcupo-
g8aTb NOXHoe cpabarbisaHue OT cna-
boro cBeYeHUs TEeMHOro 3JKkpaHa BO
Bpema T3.

Ha cneaywiuemMm 3tane curHan
"LIGHT" aHanuaunpyercss 8 TeyeHue
BpemeHu T4 u, ecnv o4 pocTuraeT egu-
HWUYHOrO YPOBHS$, NPUHUMAETCA pelue-
HUEe O TOYHOM rnonagaHny B Uenb, A na-
o60opoT. BbICOKaAn APKOCTb W XOHTPACT-
HOCTb UCNLITATENLHOTO WU30OpaXeHUn
NOKa3aHa Ha puc. 3 yBeAnYeHHOW amr-
MMTYA0N 1 bonee KpyTbiMn GpoHTaMHU
curx{ana.

Xalpoldsie
UMNYNBLS!

; ¢
LIGHT l i f \ ,-_’ \ - f l
]
| " :, 2

Puc. 3

Lukn aHanuaa 3asepwiaerca BOC-
cCTaHOBNEeHVWEeM WUCXOAHOW WUIrpPOBOW
KapTWHKH.

KOHKpeTHbie 3HaveHus T1—T4 on-
PenenatnTCa UrpoBoOu NPOrpaMMon U B
pasHbiX urpax Moryy ObiTb pasHbiMw.
MNoAOGHbLIA 2NTOPUTM MOXHO WUCNOJb-
30BaTb NpW Hanucanun COBCTBEHHbIX
nporpamMM ana ceeToBoro nucTonera.

JKCNepumMeHTh!, NposegeHHbIe € No-
nayvyen BHELWHWX CUrHanoB OT reHepa-
TOPA OAMHOYHbLIX UMNYMBLCOB8 HAa BXOAbI
“LIGHT” n “GUN" suaeonpucraskm, no-
Ka3blBaioT, 4TO AN8 UrpoBOK Nporpam-
Mbl “CLAY SHOOTING"” 3Hauenna anro-
PUTMUYECKUX OTPE3KOB BPEMEHU Opu-
eHTUPOBOYHO pPaBHb! t<T1<T2;
T2=T3=T4=t, rae t — 20 mC (nepwnop ka-
APOBOW pa3sepTku tenesnsopa). Uro-
ro, OT MOMeHTa “sbicTpena” no dukca-
U1K yCnewHoro nonananus (spemsa T4)
moxet npontu ot 80 ao 100 Mmc.

Tenepb 3agava ceBoaAnTCA K pasapa-
60TKe ycTponcTea, N03B8OAAWErO aB-
TOMaTU4eckn GopMupoBaTh UMNYNLC-
Hble NOCNepcBaTenbLHOCTU B COOTBEeT-
CTBUW C HaWAEHHBLIM AaNroPUTMOM.
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| BsidLAumens .
LLLLTIN Rl i ag%?;
| uMnynecob :

Sopmupolomens
JadepmannoLy e
uNRYNLa

naer HenocpeacrseHHo
B BUAEONPUCTaBKY, a
curnan "LIGHT” — yepes

LIGHT

fenepamaop ‘

¢dopmuposaTens 3anep-
CUN XaHHOrO UMNYNLLCA,

O81Cmpenos"

L

Puc. 4

InexTpu4eckas cxe-
Ma nmurTaropa usobpa-

CTpyKTypHaa cxema 7akoro yCTpOncT-
Ba — nMuTaTropa “BbicTpenos” — npu-
BeOEeHa Ha puc. 4.

Ana 6e30wnboyHOCT Nonanarnii
YCTRPOWCTBO A0MKHO ObITh 3aCUHXPOHU-
3UpPOBAHO OT CUrHana Kaaposown pas-
BepTkKW. C 3TOM Uenbid NpUMEeHReTcs
BblAeNnTeNb Kagposbix UMNYNLCOB, Ha
BXOA KOTOPOro nocrynaer NonHbW BU-
JeocurHan, BobiBeAeHHbIn Ha pa3bem
"VIDEO" nrpoBo npucTasku.

Takafa CUHXpoOHU3auna nomoraer

OAHO3HAYRO 33a(PUKCUPOBATL MECTONO-
noXexwve MOMeHTa “BbicTpena” BHyTpU
Kaapa.

[eHepaTop “BbICTPENoOB” RONXEH
UMWUTUPOBATL KaK OQUHOYHLIE “BLICTPE-
nbl", TaKk ¥ cTpensdy “ovepenamMu” ¢ pe-
NYNpyemMown CKOPOCTPENbHOCTHIO.

Cob6cTBeHHO NpuBA3Ka MOMEHTA “Bbl-

cTpena” K Havany ovepeaHoro Kagpa

OCYLIECTBNAETCR CUHXPOHU3ATOPOM, C
BbIXOAa KoToporo curHan “GUN” nocry-

NUED"

X1 I

,, MHozoRpamug’
i3 0oLy
g J

R JIOK R7 1M

XeHa Ha puc. 5. Bupeo-
CUrHan npucTasku, CHUMAEMbIN C
pa3vema X1 “VIDEQO", nocrynaer yepes
dunbtp C1R5C2R1R2R3 Ha Bxoa on-
Hosubpartopa DD2.1. OgHosubparop
BbINOAHAET ABOUHYIO QYHKLUIO: CNYXUT
MOPOroBbIM 3NEMEHTOM NO CUHXPOBXO-
Ay C 1 HoOpMUpYeT Nony4yeHHble Kanpo-
Bbie UMNYNLCH! NO anTensHocTu (6...7
Mc). lMoacTpoeyHbiM pe3nctopomM R2
YCTaHaBNUBAOT ONTWMANbHLIK NOPOr
cpabarbiBaHnA, OPUEHTUPOBOYHOE Ha-
npsxeHve Ha ero asuxke — 2,0...2,4
B. inoa VD1 yckopaeT pa3paaky KOH-
nAencaropa C4.

[eHepaTop aBTOMATU4ECKUX “BbiCTpEe-
nos” ¢ perynupyemoi yactotom 0,5...2 My,
cobpaH no CTaHOApPTHOW CXeMe Ha 3fne-
meHTax DD1.1—DD1.4. OanHo4Hbie “Bbl-
crpenb!” dopmMupyioTea kHonkon SB1 u
pesncTopom RB. KoMmyTauuio pexumos
*OamHoYHD” — “MHOrokpaTtHo” ocyule-
CTBAKET nepexkniouaTens SAT.

CWHXPOHM3ATOpP BbINOSIHEH HA OCHO-

VI? KA5226 VO3 KAS226

RE 20K + m g0 K5610H2
LY - 002 K561TMZ

LJaunoyng”
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203 DU3 K561THZ
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Be D-tpurrepa DD2.2. ChopmupoBaH-
Hbi¥ Ha €r0 UHBEPCHOM BLIXOAE CUrHaN
nocrynaer yepe3 HydepHbi INEMEHT
DD1.6 Ha sxoa “GUN" (X2) supeonpuc-
TaBKW.

CurHan ¢ npaMoro BbIXoga Tpurrepa
DD2.2 3anyckaer 8 pabory ¢opmMupo-
BaTeNnb 3aAepXaHHOro OAWUHOYHOTO
nMnynbca Ha AByx oaHoBubparvopax
DD3.1, DD3.2. 3apepxka perynupyer-
Cs NOACTPOeYyHLIM pe3nctopom R9.
AnUTenbHOCTL uMNynbca PUKCUPOBA-
Ha 3Ha4YyeHunem 6...7 MC 1 B chy4ae He-
oBxoauMOCTU MOXeT ObiTb U3MEHEeHa
pe3aucropom R10. Auoam VD2, VD3
CHYXaT oNnsa YCKOPEHUsi pas3psiakv KOH-
peHcartopos C5, C6.

Uneeptop DD1.5, kak anemMeHT € no-
BbllWEHHOW Harpy3o4HOW CNOCOBHOC-
TbiO, ABNKReTCH dydpepoM pna noaayun 8
Buaeonpmcrasky curbana “LIGHT" (X2).

B ycTpoucrse MOXHO NPUMEHWUTbL
NOCTORHHLIE PE3UCTOPbLI MOLWHOCTLIO
0,125 BT vnn 0,25 BT, noacTpoeuHble
pe3uctopul Cl3-19a, konpeHcaTopb
K10-17, KM-56. luoas — nobuie ppy-
rme KpemHueBble ManoMOLUIHbie, Ha-
npumep, KAS09A, KAS21A.

Mepexniovarens SA1 — manoraba-
PUTHBIW asuxkoswia MA9-2, MNAS3-1,
npwu ero OTCYTCTBUKM MOXHO UCNONL3O-
BaTb HABECHbLIE nepembldku. B kayecT-
Be SB1 npumeHaeTca kHonka KM-1, xo-
TR AONYCTUMO UCNONBb3OBATL INEKTPU-
Yeckne KOHTaKTh! KypKa CBeTOBOro nu-
cTonera.

[lertann pa3MewaT Ha nevyaTHoOu
nnate (puc. 6) 3 O0QHOCTOPOHHEro
¢donbrnpoBaHHOro Matepuana. B KoH-
cTpykunuu gonxeH ObiTb obecnedeH
ceB0o60aHbLIE AOCTYN K NOACTPOEYHbLIM
pe3ncropamM. BoO3MOXeH BapuaHT npu-
MEHEeHUA MepeMeHHbLIX Pe3ncrTopos,
COoeauHEeHHbIX NPOBOAHNKAMKU C COOT-
BETCTBYIOLLIUMU KOHTAKTHbIMY NaoWan-
KamMu ne4aTHoOW nnarbl,

Paszbem X1 — Bunka “Tionbnax”,
npuMeHnemMan B kabenax noaxNoYeHus
BULEOMarHuTooOHOB K Tenesusopam
NO HU3KOW YacToTe.

Pasbem X2 — 15-koHTaKTHaa poser-
Ka OT WHypa CBeToBOro NUCToNEeTa, BUA
Ha HEee C N1LEeBOor CTOPOHBI N306paxeH
Ha puc. /.

ECnu KOHCTPYKUMA cobupaercs kKak
BpEeMeHHas, To Nposoaa
pa3wvemMa X2 MOXHO pac-

4omb, 92,5

Puc. 6

44

naaTh NPAMO HA nNeyar-
Hble [AOPOXKW NAATHI
| AKOWUCTUKOB BHYTPW BU-
A€0NPUCTABKM.
ABTOMATU4ECKMA TUPD
COBAMNHAIOT C BUALONPU-
CTaBKOWM, KaK nokKalaHo
Ha puc. 8. [IXoncrtuk
NOAKNIKDYAIT K OCHOBHO-
MYy WUIPOBOMY pa3bemy
| “CONTROL 1°, nmutarop
— K BCnNoMorarenbHoMy
“CONTROL 2", «xypna
paHbile NOACOeAUHANCAH
CBETOBOU [IUCTONET.
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[pn BKAOYEHWUU BULREONPUCTABKW
AnuTaHne Yepes3 pasrvem X2 nopaerca
Ha UMUTATOpP “BbICTPENOB", YCTROUCT-
BO rotoso Kk pabore. fMepBoHavanbHO
cnegyet pe3ncTopom R7 oTperynupo-
BaTh Ha BbIBOAE 4 anemenTa DD1.4 ne-
pnoa CNneaoBaHUA UMNYALCOB, PAaBHbLIN
npumMepHo 0,9...1,5 ¢. lanee Heobxo-
anmo ybeauTbCR, HTO Ha BhiBoae 12
Tpurrepa DD2.1 nMeoTCh ycTonymneble
Hepas3ABOEHHbLIE MMNYNLCHI OTPULA-
TenLHOn nonspHocTu ¢ nepuoaom 20
MC U AIUTeNbHOCTLIO 6...7 MC, UHaye
NPUAETCA YCTaHOBUTL 3TU NapaMeTpbl
pe3uctopoM R2. AnuTenbHOCTb uMm-
NyNnbCOB Ha Bbixoae 2 oaHosubBparTopa
DD3.1 yctaHasnusaoT peanctopom R9
B npeanenax 80...100 mc.

/= G6ND
$—6UN

5-LIGHT
Z 9=+l
Puc.7

Tenepb 0 nopsake paboTul C MUTA-
TOpOM. Bce, 4yro Tpebyercs OT urpaio-
ero, — 970 BCTABUTbL KapTpuaX C
APOrpamMMoIA, BKAKOYUTL NUTaHUE BU-
AeoNpUcTaBkKy, MKOUCTUKOM BbLIOpaTb
nrpy “CLAY SHOOTING” u Haxartb
KRONKY “START” Ha pxouUcTurke.

LIGHT
Hmumamop | LON

JOMCmpenos” Sl

WVIBED"

_ Judeo-
<‘ npucmaska

| CONIROL 1" CONTROL 2"

Punc. 8— =

Mpu YCTaHOBKE MMWUTATOPA B PEXUM
oavHoYyHOW cTtpensdbbl (SA1 “OanHoy-
HO") nioBoe Haxarue Ha KHonKy SBT
npyv HanNU4YUK Lenn Ha 3KpaHe Tenesn-
30pa MOMEHTanbHoO NPUBoAUT K Be3o-
wubo4HOMY nonapannio. ThasHoe, He
onos3aars, YTobb! uenb He CKpbinach 3a
FOPU3OHTOM.

Ecnv nepexknoyatens SA1 Ha umu-
Tarope HaxoanTCs B nonoxexHun "MHo-
FOKPaTHO", TO Ha 3KpaHe Tenesnaopa
MOXHO OygeTr Habnwaparte “mMyneT-
puneM”, B KOTOPOM CTPENoK Bcerga
nobexpnaer, pacxoays Asa wnum Tpu na-
TPOHA. ECNY 3TOro He NPOUCXOAUT, He-
0bx0AUMO NPAMO NO XO4Y Wrpbl 8bi-
BpaTh ONTUMANLHOR NOMOXEHUS NBUX-
ko8 pe3uctopos R2, R7, R9.

NMpumMepHo 4epe3d 20 MwuH Henpe-
PbIBHOW aBTOMaTU4YecCKon cTpensObl
MOXHO Y3HaTh, Kakon Clopnpua Npuro-
TOBUNU aBTOPbLI NPOrpamMmbl UFPOKY,
Habpaswemy MakCuManbHO BO3MOX-
HOe KONU4EeCTBO 0YKOB, a elle 4yepes
HEKOTOPOE BpEeMA CTaHeT W3BECTHO
ofuuee 41CNo UrpoBLIX PayHAOB. [l
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3. FOPOQUEHKO, r. Mocksa

06 aToM uasecTun npoweaunii 8
KOHUE MWHYBLWEro roaa B8 cronuue
Bcepoccnuckoro cemunHap-cosella-
HUe OUPEKTOPOB yypexXaeHun [o-
NONHUTENLHOro 0BpaaoBanua (Tak
Tenepb WMEHyioT, Hanpumep, ObiB-
Lne CraHuuu 1oHbIX TexHukoB). Ero
opraHusoBanu u nposenu MuHuc-
Tepcrso obwero u npodpeccuoHanb-
HOTro obpa3sosaHua Paccuickon de-
aepaunmm un LeHTp TexHU4eckoro
TBOopdecTBa  yyawwuxca  (LUTTY)
MuHobpa3oeaHna Poccuu.

B cemuHape npuHsau y4acrtue
npeacrTasuTeny AecCstn pecnydbnuk,
Tpex kpaes wn 25 obnacren. lpo-
rpamma npeaycmarpusana obCcyx-
neHne OCHOBHbIX HanpasneHun pas-
BUTUS YYPEXAEHNA BONOAHRNTENBHO-
ro obpasosaHuf, npodnem oby4erus
MONOAEXN TEXHNYECKOMY TBOPHECT-
BY B COBPEMEHHbIX YCNOBUSIX, METO-
NOB pPa3BUTUA TBOPUECKOro BOODpa-
XEeHNAa, counanbHO-NCUXoNoruyec-

HUEeM B[ONONHUTENLHOro oHpas3oBa-
HUS U T. Q.

B nepsebin aeHb paboTe! cemmHapa
C [OKNanoOM BbLICTYNMA AUPEKTOP
LITTY C.K.Hukynud, a 3atem cneuva-
nucTel LieHTpa pacckasanu 0 Hanpas-
neHuax ceoew paboTbl, NEPCREKTUBAX
Pas3sUTHSA 3TUX HanpasneHwun.

BeCcbMa HacbIlWeHHbIM Obin BTO-

' KX aCnexToB ynpasneHa yqdpexane-

| pon peHb. AupekTop PecnybnnkaH-

ckoro floma TexHuku TarapcraHa
B.®.KapTbilos pacckasan o pas3su-
T u3obpetarenscrsa U pauuoHa-
nnsauuu B pecnybnanke, NO3HaAKOMUAN
YH4aCTHUKOB CemMuHapa C KOHKPETHbI-
MU N300peTEeHUAMU I0HBLIX TEXHUKOB.
AupekTtop Tomckoro 06naCTHOTO

SAKJIENKA
N3 CTEPXHSA ABTOPYYKH

[py OTCYTCTBUU 3aKnNenku ee
POMb MOXET BbINOMHUTL OTPE30K Me-
TanNNM4YeCcKoro CTepXHA WapuKoBOoH
asToOpy4ykn (CM. pucyHok). CHayana
KEPHEPOM pPa3BanbLOBLIBAOT OAVH
KOHeL, OTpe3kKa, BCTaBnaloT ero 8B OT-

L B

| BOPCTUA CKpennsemblX getanein n

Pa3BaNbLOBLIBAIOT BTOPOM KOHEW,

,\
Jmpesox
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| TBOPYECTBO PACTPABJISIET KPbUJ1bS]

LleHTpa Hay“HO-TEXHWUYECKOro TBOP-
yectea yvawuxca “llepcnekrusa”
A.A.llonapenkuH noapobHO OCTaHo-
BUNCKR Ha opraHn3auun Bcepoccui-
CKUX onumMnuan no ocCHoBam UHdop-
MaTUKW U BbIMUCAUTENBHON TEXHWUKW
— "Monogon nporpammuct”. Takue
Onumnnagbk! BOT YXe Aga roga npo-
Bopatca UeHrpom. O dopmax pado-
Thl N0 PA3BUTUIO TEXHWYECKOrQ TBOpP-
yecrtea yyawmxca B Opnosckoi 06-
nacTu paccKkasan gupekrop obnacr-
Horo loma texHnku A.f.CMepTuH.

B 3akniyeHne CoCcTodanachb Hayd-
HO-NpaKTn4yeckan KoHpepeHuus, Ha
KOTOPOW C AOO0KNaAoOM BbiCTynuna
A.B.Eroposa — rnaBHbin cneuuanucT
oTaena AoNoAHUTeNnsHOro obpasosa-
HMA MuHuctepcrea obliero n npo-
deccuoHanbHoro obpasosaHua PO.
OHa yaenuna ocoboe BHWMaHWe 3a-
Aadam u npobnemam nepexona sBHe-
LWKONbHOIO 06pa3oBaHua B A0NONHU-
TenbHoe, pacckas3ana o paspabotke
HOPMAaTUBHO-NPAaBOBLIX NOKYMEBHTOB,
Knaccupukaumm [EencTBYIOWUX W
NOAroTOBKE HOBLIX NPOrpaMm pa3pu-
TUA TEeXHUYECKOro TBOpYecTBa yua-
LLIXCA.

AxTusHOE y4acTue B paboTe KOH-
depeHuun NPpUHANK BUAHLIE YHEHble,
neparorn n OpraHn3aTopsbl TexHuye-
CKOro TBop4ecTsa.

YyacTHUKU cemuHapa obecyavnu
Kanesoapb Bcepoccuinckux macco-
BbiIX MeponpusaTuii Ha 1998 r., nocea-
ieHHbIX 80-neTnio rocygapcreeH-
HOW CUCTEeMbl BHELWKONbHOrO (A0-
nonHUTENbHOro) ob6pasosBaHua U
BOCMNUTaHUSA OHOr0 NOKONEHUS.

Crapt panbHenwemy passuUTUio
TEeXHWYeCKOro Teop4ecTea naH! m

NOJIE3HbIE COBETbI

OrPAHUMUTENDb AN APENM

Mpyu N3roTosneHnn KOHCTPYKLUUN
Hepenko Tpebyercs cBepPnUTL OTBEP-
CTUR B Marepuang Ha Ty WAN UHYIO
rmybuHy. OrpanuuureneM B 3TOM
chy4ae MOXET CTaTb, Hanpumep,
npodxa OT 6yTbinkn (CM. PUCYHOK),
HaperTas Ha 3axaToe B naTpoHe ape-
11 CBEPNO.
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PAONO — HASUHAIOLLIMM

Y34 C TENEFPAGHBIM GUIILTPOM

Yocunutenb 3BYKOBbIX 4acToT, CXema KO-

TOPOro npueeaeHa Ha puc. 1, npeaHasHayeH

DS HECNOXHbIX CBA3HbIX YCTPOWUCTB — CV-

nepreTepoguHoOB ¥ NPUEMHWKOB NPAMOro
npeobpasosanuf. KoadpuumeHTt yeuneHns

aroro Y34 okono 1000 (60 ab). Monoca npo-

nyckaHua ot 250 zo 2700 'y, {no ypoBHIO — 6
Ab). Ana nprema renerpadHbix CUrHanos ee

MOXHO Cy3uTb Ao 300 MU npu cpegHen yac-
TOTe npumepHo 900 Mu.

Y34 sbinonHexs Ha ONepaunoHHOM YCU-
nurene DA1, pexum paboTbl KOTOPOro no
NOCTOAHHOMY TOKY 33JaeT Aenutenb Ha pe-
auctopax R1, R2. CurHan 3ByKOBOI 4acTOTh!
NOCTynaeT Ha HeuHsepTupyowmi sxoa OY, a

Ha ero WHBEpPTUPYIOWWK BX0A C Bbixoga OY

noaaertca curuan obparHon ceasn. OH Npo-
xoauTt Hepe3 RC-uenun, xotopbie onpeaens-

0T KO3DDULMEHT yCUNeHUA YCTPOwuCcTea #
ero aMnNUTYAHRO-4aCTOTHLIE XapakTepucTu-

Ky (AYX).

Koraa KoKTaKTbl Bolkaovatens SA1 paso-

MKHYTWl, AYX yeunutens GopmMupyioT peauc-

Topl R3, R4 v xoHpexucartopst C2, C6. Ha
cpeaHnx yacrorax (1...2 klu) koapduumeHT

ycunenusn K onpepensercs T01bKk0 Pe3uncTo-
pamu B3 ¥ R4. NockonbKy CUrHan noaaeTcs
Ha HeuHBepTUpYIoWMn exoa, To K=1+R3/R4.

Mpn npvBeAeHHbIX HA puc. 1 HOMKHanax

3TUX PE3UCTOPOB KO3QDUUUEHT yCUneHua

byaer oxono 1000. 3ametum, yto 1000 —

MaKCuUManbHO AonNycTUMbIN Ko3dduuuent
yeunenua Y34 npu Ucnonb3oBaHun onepa-
LUUOHHOro yeunurensa K140YA8 v sekoTopbix

Y
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APYIMX ONepauuoHHbIX YCUNuTenen ¢ BHyT-
PEHHEA Koppexkuuen. 310 uaniecTpupyer
DUC. 2, HA KOTOPOM nokazana A4X cobcr-
BeHHO OY. BuaHo, uto npu 6onbiinx 3Have-
HUaX KoadduumeHTa ycunenwuns paxe 6es
yuyera BAWAHUA HAaBECHbIX ANEMEHTOB NONO-
ca nponyckaHua yxe byaer MeHbwe Tpebye-
Mbix 3 KU,

AYX ycunutenst Ha HWU3KWX 4aCTOTax e
nepsyio ouepeab QOpMUpPYyeT wenovka
R4C2. Ha yacrore F=1/2pR4C2 k03dppuLu-
eHT YCUNEHUs yMeHbumTCA Ha 3 b NO OTHO-
WEHWI0 K CpeaHuM 4actotam. Hertpyado
ybepuTeCsl, YTO NPU YKA3AHHLIX HA CXEeMme
HOMWHaNax 310 OPOM3OWAET HA YacToTe
npumepro 280 Iy,

Ha BbicOkUX yacTorax A4X ycunurens Oy-
0eT 8 OCHOBHOM onpenenatt AHX onepauu-
onHoro ycunurens DA1 (puc. 2). Lononuum-
TeNLHO 0CNabKTb BLHICOKME HAaCTOThI MOXHO,
BK/IIOYMB napannenbHo R3 KOHAeHCAaTop
(C6), eMKOCTb KOTOPOro noadupaior axkcne-
puMeHTanbHo. Ecnu Ob) cam OY addexTrisHO
He “3aBanuBan” 4acToThl Builwe 3 K, TO em-
KOCTb 3TOr0 KOHAEHCATOPa NPWU YKA3aHHOM
Ha CxeMe HoMuHane pesucropa R3 aonxHa
6uiTe oxono 1000 n® (oHa paccunThiBaeTCA
0 TaKOW Xe ¢dopMyne, KaK ¥ 8 NpeasIayueM
cnyyae). C yyeToM peansHon AYX KOHKper-
Horo ak3emnnapa OY Ha npakTuke eMKoCTb
3TOro KoHaeHcaropa byaer MeHsblue. B yacr-
HOCTW, OH MOXeT BOOOLLE OTCYTCTBOBATb.

[lpn npueme TenerpadHbix CUrHaNoOB B
YCNOBMAX NOMEX NOAOCY NPONYCKaHua ue-

50 100 250 ‘
Pwec. 3 ———
necoobpa3no cyautb. Ana 3Toro e Lenb 06-
paTHOM ¢BA3K OY NoAKNIOYAIOT Tak Ha3biBa-
eMbIn “ABOVHON T-MOCT", KOTOpLIN 06pa3o-
BaH asyMA T-00pa3HbiMU  uenodKamu
(R6R7C8 1 RBC7C9), BknoueHHbLIMA Napan-
NENbHO.

3asucumoctb koadduumeHTa nepepayu
CUrHana AsOWHLIM T-MOCTOM OT YaCTOTh!
npuBeneHa Ha puc. 3. Ha HeKOTOPOW 4acTo-
Te (ee NPUHATO Ha3biBATh HaCTQOTOW KBa3u-
pe30HaHCa) KOAQDULIMEHT nepegayy Takon
Lienu CyuiecTaesrio — B CTo u bonee pas —
yMeHblaeTcAa. Ecnu asonHon T-MOCT noa-
KMOYNUTh B UEenNb 0OpaTHOW CBA3W HAWEro
yecunurens napannenbHo pesuctopy R3, 10
HA YacTOTE KBA3NPE30HAHCa MOCT NpPaKTu-
yecku He byaer snuAThL Ha KO3ddKrUUEHT ne-
penayv Y34 8 uenom. Ha yacrorax sbiwie #
HUXE 3TON 4aCTOThl OTpUUaTeNbHan obpar-

HaA CBA3b Byaer ycunaunsatben (asounton T-
MOCT Kak Dbl WyHTUpYeT pe3uctop R3),
yMeHbluaa xko3dduureHT nepegayu ycunu-
Tenn. B peaynerare GopMupyercs “peso-
HaHcHaa™ AYX (kpusas 1 Ha puc. 4). Ha atom
xe PUCyHke npusegeHa u AH4X ycunurens ¢
OTKNIOYEHHBIM ABOWHLIM T-MOCTOM (KpuBas
2). 3a yposetb 0 gb Ha 3TOM pucyHke npu-
HAT KO3 PUUMENHT yeunenua Y34 Ha yacTo-
Te 1klu.

Hactota KBaavpesoHaHCa ABOWHOrO T-
MOCTa OnpegenaeTcs HOMUHANaMu ero a3ne-
MEeHTOB. [P  BbLINONHEHUW  YCNOBUMA
C=C7=C8=C9 n R=R6=R7=4R8 ee moxHO
paccuurarb no dopmyne F=0,45/RC. B He-
bonblwKX Npegenax 4acToTy KBa3Mpe3oHaH-
Ca MOXHO M3MeHATb NOAGOPOM TONLKO OA-
HOro peaucropa R8.

Pe3auctop RS — pa3sss3biBawowmn. OH
YMEHbLIAET Harpy3ky MOCTa OTHOCUTENLHO
HU3KOOMHbIM Pe3ucTopom R4. Ecan ero He
yCTaHaBNUBaTh, TO CyXEHue NONOCH Npony-
ckasua Y34 npu noaxnioyesun asonHoro T-
MOCTa Oyaer CyweCTBeHHO MEHLLUUM, T.e.
dunbTp Oyner HeaddekTusHbiM. MNoabupas
3TOT PEe3nUCTOP U KOHTPONMPYSs npu 3TOM
AYX yeunutens, MOXHO yCTaHOBUTL MOMOCY
nponyckanus Y34 npy npueme tenerpacd-
HbiX CUrHanos B COOTBETCTBUM C MHAWUBUAY-
anbHbIMK BKYCaMU Oneparopa.

Ucnonb3osanue 8 Y34 onepaumoHHOrQ
ycunurens aaer OAHO NpeuMyLecTso — Co-
OpakHan u3 UcNpaBHLIX AeTanen KOHCTPYK-
una HanaxweaHus He Tpebyer. Ecaun yewnu-
Tenb “He nowen” ¢ Nepeoro BKNNYEHUA, TO
Hano nposeputb pexves OY no NOCTOAHHO-
MY TOKY. HanpaxeHue Ha ero Buixoae (BuiBof
7) nonxwo BuiTh 6AKU3KO K NONOBMHE Hanpa-
XEHUA UCTOYHWKA NUTaHWA (OHO 3apaeTcH
genutenem Ha pesucropax R1 n R2). Ecnu

=l
20 100 250

1000 2500y _I
Puc. 4

37O He TaK, T0 b0 BbI caenany owmbxu Npw
MOHTaXe wunun oTbope 3NeMEeHTOB ANA KOHCT-
pykuun, nubo npocTo HeucnpaseH OV,

Mpy NOBTOPEHUYU KOHCTPYXUMU MOXHO
MCMONL308aTh BONLIIWHCTBO COBPEMEHHDBIX
U He OYeHb COBPEMEHHbLIX OnepauuOHHbIX
yeunutenen. Ecnu npumened QY 6es none-
BbIX TPAH3UCTOPOB HA BxoAe (Hanpumep,
K140YA7), 70 CONPOTUBNEHUE PE3UCTOPOB
R1 v R2 uenecoobpas3Lo yMeHbWwuTL NpY-
mMepHo ao 100 kOM, coxpaHsa ycnosue
R1=R2. OkcnaHbie KOHAEHCATOpL MOFYT
ObiTh M060ro TMNA.

Ycunutenb npeaHasHaveld ana UCNOfb-
30BaHWA C rONOBHLIMU TenePOHaMn CONPO-
TusneHuem 50...100 OM. Echu B pacnops-
XeHun paavoniobutens ectb ronoBHble
TenedoHbl C MEHbLIUM CONPOTUBNEHUEM,
TO Npuaetca A0HasuTb K ATOMY yCunurento
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HebONbIWOW BLIXOAHOW Kackap. Hanps-
XeHue nutanua atoro Y34 — 9...12 B.

Koadpduumenr ycunenus 1000 bonee
yeM aocratoudbi ansa Y34 cyneprerepo-
AWHHOrO npuemMHuka. [Ana npuemHuka
npamoro npeobpa3osanus 06LMA K03D-
GMUUEHT YCHUNEHUR MO TPaKTy 3BYKOBOM
4aCTOTh! BONXEH OuiTL pa3 B CTO bonstue,
noatoMy Y34, cxema KoToporo npuseae-
HA HA pUC. 1, B 3TOM CayYae NPUMEHEHUA
Han0 AONONHWTL KACK3aZOM npensapw-
TeNbLHOro yecunenusa. Ero cxema noKa3aHa
Ha puc. 5. OH BuinOAHEH Ha TPaH3UCcTope,
paboralwem O4A% YMEHbIUEHUA YPOBHSA
cOBCTBEHHbIX LUYMOB B peXume ¢ ManbiM
TOKOM KonnekTopa (0x0no 0,2 mA). Kosd-
QULUEHT YCUAEHMS TAKOTO Kackapa on-
penenseTca OTHOWEHWEM CONpoTUBAE-
HAA Harpy3xu B KONNEKTOPHOW uenw
TpaHawcTopa VT1 (B 0OCHOBHOM 370 BKAIO-
4eHHbie napannensHo R3 u R7) v cymmbl
CONPOTUBAEHNA PE3NCTOPA B LIENN AMUT-
TEPAa, HE 3aWYHTUPOBAHHOIO KOHAEHCa-
TOpOM (R4), 1 conpoTUBneHUA IMUTTEP-
HOro nepexoaa. flocneaHee MOXHO oue-
H1UTb NO NpocTou dopmyne Ra=25/1. Ecnu
B 3Ty GOPMYNY TOK NOACTaBHUTL B MUANN-
aMmnepax, 710 CONPOTUBNEKKUE NONYYNTCH
B oMax. [pu Toke amuTtTepa 0,2 MA co-
npotusneHue Ra oyaet 125 Om. Hertpya-
HO Tenepb OUEHNTb U KOIPPULMEHT yCu-
Nenns 9TOro Kackaga — oxkono §0.

[lpu pacyete KoadpoduuueHra ycune-
HWA TAKOro Kkackaga He cnepyet 3abbi-
BaTb O BXOAHOM CONPOTUBREHKU Cneay-
louero 3a HuM kackana Y34. Ho 8 Ha-
WEM CAyYyae UM MOXHO CMNOKOWUHO npe-
Hebpeyb — oHo okono 200 xOm (conpo-
TUBNEHNE BKNIOYEHHbLIX NapannenbHo

r748 €2 0068ux RE 20K +{pym
T =
£J
OMHXIDE

1 0T 1OMKXISE

Puc. 5

peancropos R1 u R2 — Ha puc. 1). C
YYETOM TaKOTrO BXOAHOro conporusne-
HUR nocaeayiouwero kackaga koadou-
UMEHT YCUNeHua npessapuTenbHoOro
YCUAUTENS YMEHBLINTCA He3HAYUTEeNbHO
— po /5.

KoHpeHcarop C4 orpaHundusaer
ceepxy NONOCY NPONYCKarus Npeasapu-
TeNbHOro Kackapa aHayeHuem 4...5 kl'u.

Ang OPUEHTUPOBKKU Ha pUc. 5 npu-
BeAeHb! PeXyMbl NO NOCTOAHHOMY TOKY
NPU HANPAXEHUN UCTOYHKUKA NUTaHMA
12 B. Ecnhu oHo Byger meHbwe, TO Ha-
A0 B3AaTh pe3ucTop dunbrpa 8 uenu
nuTanua aroro kackana (RB) ¢ MeHs-
IWMM CONPOTUBNEHNEM. =

PAAWO Ne4, 1998

KB XYPHAIJI

B aHrnoasuiyHOW nuteparype KopoTKO-
BONMHOBWUKOB Hepeako HaswleawT “armchair
adventures” - 4yT0-T0 BpOAE “NnibuTenu NPu-
KNIQYEHWN, He Bbinesawwme U3 yiOTHOro
kpecna". [lona UCT1HBLI B 3TOM €CTb. Beab
yCTaHaBAMBAA CBA3U CO CBOMMU KONNEramu,
KOPOTKOBONHOBUKW B MFHOBEHME OKa nepe-
HOCATCH U3 CBOEY KBaPTUPL! B APYrue cTpa-
Hbl ¥ HA APYre KOHTUHEHTDI,

HO He TaK yX pefko KOpOTKOBONHOBUKU
OTNPaBAAOTCS U B HACTOALLME NYTEIUCCTBUA
M UCNBITHIBAIT HACTOAWME NPUKNIOYEHUN
(NOpoY C onpeaencHHbLIM PUCKOM AN XKu3-
Hu). B sriluealnx 8 Hayane aroro rona AByx
Homepax “KB xypHana" (Ne 6 33 npolnbin
ron v Ne 1 .3a 3ToT) pacckasbi-
BAeTCR O HECKOMbLKWUX 3xcne-
AULMAX POCCUNCKNX KOPOTKO-
BONHOBUKO8 — [murpus Or-
Huctoro (RA3DEJ) ¢ apy3bs-
MW Ha ocTtpos Crapwykosa
(Kamuarka), AHapea “YecHo-
xooa (UA3AB) Ha aronn Kiope
(Tuxuin oxean) U Augpes Qe-
poposa (RW3AH) s Pyaupy
(UeHtpanoHaa Adpuka). Bor

6’97

BUK  AHppen — ®Denopos
(RW3AH) onacHOCTH, KOTO-
pbie noacreperawT 6enoro
YenoseKa B Appuke.

“...Boobwe MY3YHIY, 410 Ha MeCTHOM
Hape4Yun o3Ha4vaer «uenosek Hes koxu», unu
6enuit Yenosek {310 NPO HaC), O4EHb paHUM
B 3701 YacTu Adpukn, Besgne, rae Obl Tol HY
HAXOAUNACK, NPUXOAUTCA AEPXATb YXO BOC-
TPO. B TOM CMbICNE, 4TO BAUKOBUHHARA NPUPO-
na MoxeT NPernoaHecT HenpPUATHLIE Clop-
npu3sl. (lpyuner noa AepesoM B AHEBHON
3HOM W... MOXHO CMEeno rapaHTuposartb
DOALHUYHYIO KOWKY C TaXenon ¢Gopmon an-
nepruw. Takue gepesbs 30eChb TakK ¥ Ha3biga-
I0TCA — «CMepTb 6enoro Yenosekar. JinCTn-
KU Ha HUX OYeHb npuenekarensHoie, bopao-
BOro, KpacHoro ueeta. K c4acrbio, ux scrpe-
yaeTca He Tak MHOro. CTOUT 0 yem-10 3apy-
MaTbCA — W HE 3aMEeTULUb, KaK ManeHbKui
KOMAapUK yXe HaChaxnaerca TBOeu KPOBbIO.
Bot TyT Tebe u manapun qepesa Hekoropoe
BpeMsa C COOTBETCTBYIOIMMKU NOCNEACTBUA-
M. [Ipousenca no nyxavke Hocnkom — no-
niy4u Taxenyio dopmy denapuosa (310 Kor-
£a B TeN0 Yenosgexa nonanatoT MUKPOCKONu-
Yeckue NapasunTbl ¥ NOXUPAIOT XUBYIO TKaHb
n cocyabt). Cbenator yenosexa WU3HyTpwu.
Mornaaun nywucTyio ahpPUKaHCKYIO rycexu-
Lly, KOTOPbLIX 31eCb BCTPEYaeTcs pa3Hoad-
pa3Hoe MHOXeCTB0, — 80T Tebe 1 Aapaxe-
HUE KPOBW C annepruen Bnepemeiuxy. Ha
MECTHOE Hacenexve a8 SONLWUVHCTBE Cnyya-
eB Taxoe obuienwe ¢ NPUPOAOHA NPOXOAUT
abconioTHo Geccnendo u 6e360ne3HeHHO.
BuowMO, CKa3biBalOTCR agantauvs u 0co-
DeHHOCTH opraHu3Ma. HY1o kacaercs Mansa-
PUK, TO ANA HUX ATO BCE PABHO YTO HACMOPK.
BonetoT NnoMHOry pas, Ho 623 OCAOXHEeHUNA K
KPATKOBPEMEHHO, Yero He CKaxews npo
MY3YHIY."

L‘
KaK, HanpuMep, OMUCHIBAET ( \
MOCKOBCKWI KOPOTKOBOAHKO- -\

PAQNO — HAYUHAIOLUUM

HO 8Ce 3TV CROXHOCTY W ONACHOCTH OT-
CTYMAloT HAa BTOPOW NNaH nepea nCTMHHOU pa-
AOCTHI0 paneHero nyrewecrsus, OcobexHo
ecnu ero cosepwaer “armchair adventurer”.

C nHTepecHbiM paccka3oM 0 Habnioge-
HuAX 32 paboTon PapuoNIOOUTENLCKNX MaR-
KOB Avana3oHa 10 MetTpoB Ha CTpaHuuax
XYPHANa BbiCTynaeT XOpOoLuo U3BECTHLIM 4K~
Tarensm XypHana “Paauo” Mocksuy Bnaau-
mup Monakos (RA3AAE). Mpe3npexr Colo3a
paguonioburenen BoopyxeHHbix cun Cep-
ren Cmupros (RK3BJ) aHakomuTt yutarenen
XYpHana ¢ paboTow 3TOW OpraHn3aumm.

U3 TexHu4eckux marepuanos MOXHO
YNOMAHYTb ONUCAHNUA HECNOXHOr0 TPaHCK-

e i TR

IKyEIIAL

Bepa Ha avana3oHn 160 merpos, HOnoka yn-
PaBnexus BRauauencs aHTeHHon, Moaun-
dukauny KOPOTKOBONHOBOW PAAUOCTaHUUK
P-130M, cuHTesaropa 4acroTh 418 CBAZHO-
ro NPUEMHUKA,

KpoMe TOro, B aTux HOMepax CoaepXur-
cA mMacca nHpopMaumv 0 HOBOCTAX PaaMo-
NIoOUTENLCKOW XW3HU: 4TO HOoBOTO B Mexay-
HapPOAHOM PaanoNBuUTENLCKOM COK03€, KaK
BLICTYNANU HAWW KOPOTKOBONHOBWMKM Ha
BCEPOCCUNCKUX ¥ MEXAYHAPOAHLIX Copes-
HOBaHWUAX, Kakve BbIAAKOTCA HOBLIE paauo-
nobutensckue AMNNOMsI U T.A0.

[pobpecty “KB xypHan™ MOXHO B pepak-
umn. Ana aroro HeobxoanMmo nepesecru co-
OTBETCTBYIOLLYIO CYMMY Ha PACHeTHbi CYer
3A0 “XypHan Paguo" (cm. Ha C. 4). Ha 6naH-
Ke nepesoa Hano ykasarb 3a YTo nepeyuncne-
Hbi NEHLIN, KOMY ¥ 1O KaKOMY 2APECY BbiChi-
fiatbh XypHanbl. 31y undopmaumio npoaydnu-
pyiTe NUCbMOM B pepakumio. XypHano 1998
rona ¢ yuetoM nepecouiky croar 10 pyd. (3a
OAUH HOMeEp). B penakumy ecrs v XypHans!
npeabiaywmx net. Komnnexr “KB xypHanos®
3a 1934 r. (naTb HOMEPOB) C YHETOM NepeckHn-
kv BRYTPU Poccuu crout 15,5 pyb., 3a 1995 .
— 9 pyb. (Tpur HOMepa), 3a 1996 r. — 20 pyb.
(4eTbipe HoMepa); 3a nepeoe nonyroaue 1997
r. — 21 pyb. (vpy HOMepa), 3a BTOpOE — 24
py0. (Tpy HoMepa). MoXHO Takxe npuobpec-
T 1 OTAENbHBIE HOMepa. KOHTaKTHLIW Tene-
¢doH — (095) 207-77 -28.

W rnasHoe — Havanachs noAanucka Ha "KB
XypHan" Ha BTOpOe NOAYroave 3Toro roaa.
Haw noanuCHOWM UHAEKC no karanory “Poc-
ne4atn” — 47341. Bo sTopoM nonyrogwu
BLINAYT TPY HOMEPa (N0 YeTHbIM MEeCaUaMm).
LleHa xypHana ocranacb NPexHeu. n
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IJ/IEKTPOHUKA B bbITY

MPOrPAMMMPYEMbBIN
YNMPABJIFIOLWNUA ABTOMAT

. PEOABKHH, r. YnessHoBCK

Ana ynpaBsnexpa panuiyHoro poga 3neKrpoycraHoBxamu 8 Obity 1 Ha
npou3BoOLCTBE HEPenxo BO3IHMKAET HEeOBXOQMMOCTb MHOrOKpParHoro
MX BK/HOYEHNA N BHIKOYEHNA Yepe3 ONnpefenesHsle BpeMeHHble UH-

| TepBanbl. Ira 3agava obbIYHO YCCWHO PeLaeTca ¢ NoMouisio Ung-
POBbLIX TAXMEPOB C NamMaTsio. B nybanKkyemMon HuXe CTarbe sBHHMaNNIo
YUTarTenes npegnaraeTcs onucanue BapnaHTa yecTposcrea 1akoro Ha-
3HaYEHNS, KOTOPOEL MOXHO U3ITOTOBUTL CAMOCTORATENLHO,

Nporpammupyemstii aBTOMAT NpegHas-
HauYeH AnNa ynpasneHus CeTeBbiMU INeKT-
pocnpubopamyn manoth U cpegHen {no
1 KBT) MOIHOCTU. B BbiTy OH MOXeT ObiTh
UCNONbL30BAH, HanpumMmep, ans ynpasne-
HUA MOCTPOW YHuXxeBCKOro nnn 3NEKTPO-
oTonNuTeNbHBIMW NPUBopamMk B XMN0M NO-
MelweHu. ABTOpP MCnNONbL30Ean asTomar
ANK ynpasnesuns KOMNbuiOTEPOM, CBA3bLIBA-
owmmMen ¢ BBS B8 HOYHOE Bpems CyTOoK,

AgTOMaT COAEPXWT ABa MAEHTUYHbLIX
H83aBMCUMBIX MPOrpaMMupyemMbix KaHa-
na, Kaxabivi N3 XOTOPLIX YNpaBnsaeT OaHon
Harpy3xkon. Hucno xaHanos Moxer ObiTb
NPOU3BONLHO yBenuyero 6e3 NPUHUUNIK-
anbHbIX A0PaboTOK 0a30BLIX Y3NOB CaMO-
ro ycrponcrea. Bo spemMf ero paboTtul
NPOUCXOANT OTCHET PEANbHOIr0 BPEMEHMU
U MHAUKALWMA TeKyLero 3Ha4eHUsa B8 yacax
U MYHYTax, a Takxe NopRAKOBbIX HOMEepax
(oT 1 no 7) pHen Hegenw.,

MaxcumMmanbHan ANUTENbHOCTL ynpas-
ARIOLLEN NPporpaMMbl B KaXa0M 3 XaHa-
NnoB COCTaBNAeT OQHWU CYTKK, OAHAKO NpPU
HEeObBXOAWMOCTY NONL3OBATENE MOXET
pa3pewnTb nan 3anpeTnTst BLITTONHBHUE
3anucaHHoOn B nNamATb CYTOYHOW Npo-
rpammbl B Niobbie N3 COMU CYTOK Repenu.
MuHuManbHblA NPOrpaMMUPYEMbIA UH-
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TepBan Mexay AsyMa cobbiTuaMu cocras-
nAeT oaHy MUHYTY. [log cobuiTnem 3LecChb
NOHUMAETCH BKAIOYEHUE NN BBIKNIOYEHVE
YNPaBAKEMOW Harpy3sku. Takmm 00pasom,
MakcuMansHoe KOoNuyecTso NporpaMmu-
pyeMbiX COOLITUIA pPaBHO YNUCNY MWHYT B
cyTkax, T. &. 1440. B nwbon MOMeHT spe-
MEHX C NOMOWBIO OPraHoB ynpasneHUs
MOXHO M3MEHWUTb TeKylue COCTORHIA Ha-
rpy3ok. OuncTka (00Hynenne) naMaTy ne-
pea NporpaMmMuposaHueM NPOM3BoANTCH
aBTOMaTUYECKUM Nnepebopom appecos no
KOMaHae none3osarenn B 0boux xaHanax
CPa3y UNy B KAXXAOM OTOENLHO.

[py nporpamMmMuposaluM NpeaycMor-
peHa BO3MOXHOCTb Kak NnoagpecHon 3a-
NUCHU, TaK 1 NOAAPECHOro CTUpaHnA Aau-
HbiX B namMATK, B aBToMaTte nMeeTcs reHe-
partop 34, KOTOPLIK MOXET NoAaBaTh 38Y-
KOBbi€ CUrHasibl B MOMEHTbI HACTynAeHuA
KaXA0ro 3anporpamMmMuposaHHoro cofbi-
TUA. Tlpyn OTKNIOYEeHU ceTeBoro Hanps-
XeHus NpeaycMOTPEHO asTOMaTuHeckoe
nepeknioyenue yudbposon (cnaboTouHOM)
4acTW YCTPOMUCTBA Ha NUTaHue OT peleps-
HOW Oartapeu, HTO NO3BONRET COXPAHUTL
HenpepuiBHbIW CYET BpeMeHn 1 nabexars
M3IMEHEeHKN TEKYUWINX COCTOSHWUN ynpasna-
IOWUX HArpy3kamu Tpurrepos.

JByx0b0u
BHEPAMAP
. 03y " el JIEOTPHHIE \ e i rapsine
mffaﬁ_ MR |
JIEN IREKITPORHOE
coCmoRsLR | pENE — K HISDIIKE
Puc. 1 — e T
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CTpyxTypHaa cxema asromMara npuse-
aeHa Ha puc. 1. OH cocTont ua bnoka cye-
Ta U NHAVIKAUUW, BBYX OAWHAKOBLIX Ka-
HaneHbIX ONOKOB, INEKTPOHHLIX pene, a
Takxe reneparopa 34, XOTOpbLIA MOXeT
ObiTh nNoaxnioyeH Kk MOBoOMy M3 kaHanos
(Ha cxeme, HanpuMep, K KkaHany 1).

B 6noke cuyeTta ¥ HAUKAUKMK NPOUCXO-
OWUT OTCHET TeKYUero BpEMERU U AHA He-
aenn, otobpaxeHne ux 3Ha4YeHUN Ha UH-
AVKaTopax, a Takxke dgopMuposaHue ag-
pPecos gns onepaTtusHOW NaMAT KaHanos.

Y3en ynpaBnenva ycraHasnueaert
CHETYUKKM B HYXHOE MOAOXEHNEe U NPon3-
BOAWUT onepauvn ¢ NaMATbio KaHanos,
CunxpoHuaarop BuipabarbiBaeT cCHeTHbie
U ynpasnalowue nocnenosarenbHOCTH
nMmnynscos. O3Y xpaHuT nporpammy yn-
pasnedHunA COCTOAHWEM HAarpy3ok 8 KaxX-
AOM U3 KaHanos. Y3nu COCTOAHMUA npeol-
Pas3yioT cunutTaHHbie u3 O3Y uMnynbCHbie
CArHanol 8 HaNPAXeHUa ONpPeASNeHHOro
fIOrMYECKOro ypoBHA, KOTOPbLIE ynpasn|-
I0T SAEKTPOHHLIMKA pene, KOMMYTUPYIO-
WMMK NoQasaeMoe Ha Harpysku cevesoe
HanpsaxeHue,

MNpuHuunnanbHaa cxeMa bnoka cyera
n UHOuKaumuy npuveegeHa Ha puc. 2. OH
npeAcTaBnAeT Co0Ooi 3NEeKTPOHHLIE Yachl.
PYHKUNW NCTOHHNKA CHETHBIX U yNnpaBna-
WYX NOCNe/0BaTeNbHOCTEN UMMNY/LCOB
(CHHXPOHWU3ATOPA) BLINOAKHAET B HUX Cne-
u1anM3npoBaHHaA 4acoB3aA MUKpoOcxema
DD12 (K176UE18), conepxawas ksapue-
Bbii resepartop. C ee BLIBOAOB CHUMAKOT-
CA chneayiowme curHanet: ¢ ewis. 10 —
CUHETHbIe MUHYTHBIE uMnynkachi (1/60 M),
KOTOPbIE Yepea uens yKopoyeHus Ha ane-
meHTax DD1.5, DD1.6, C15, R18 u 3ne-
MeHTel DD13.4, DD4.3, DD4.2 nocrynaror
Ha CHETHbI BXOA CHEeTYNKA eAVHULL MUHYT
DD7.1; cBbiB. 4 — cexyHAHbIE UMNYALCHL,
UCNosIb3yemMbie ONA vMHAUKAUWNN CeKyHO-
HOro putma ceeroavogom HL1; ¢ swis. 11
— MMNynbCul C 4acToton 1024 My, xovo-
pble NPoxXOART Hepes3 CHeTHMK-Aenmntens
Ha nsa DD2.2, nocne 4ero uacrora ux
cHuxaetTca no 512 Ny; ¢ ebiB. 6 — nMNyslb-
Cbi C HacroTton 2 u, obecneyumsalowue
MUraHve 3nakomecTt nigukaropos HG1 —
HG4 8 pexvMe YCTaHOBKu UX NOKa3aHWUA.

CuyetHas 4acTb paccmaTpmsaemoro
6noxa nocrpoeHa N0 pacnpoCTPaHEeHKOK
CXeMe C nocnefoBaTenbHbiM CORAUHEHN-
eM CHEeTUMKOB C 3anaHHbiMK K03dduum-
eHTaM nepecyerta n Cratu4eckon MHAWU-
Kaunen nx COCTOAHUA CEMUCErMEHTHLIMY
uHaukatopamu HG1 — HGS. AnpecHas
wuHa A0 — A15 coopmunposaHa n3 3a-
AEACTBOBaHHLIX NPy cHeTe Pa3psaaos MK-
kpocxem DD7, DD10, DD14. OcobeHHoc-
THIO NpepnaraeMoro CxeMoTexHu4Yeckoro
peleHnn ABNNREeTCA BO3IMOXHOCTL onepa-
TUBHOrO W3MEHEeHns Nonb3osarenem co-
CTOAHNUA KaXAO0r0 U3 CYBTYNKOB, 4TO OO-
nerdaer 3annCb B NaMATt AAHHbLIX NpU
NPOrpaMMMpPOBaHUN.

Ynpasnsior 6noKkoM kHonkamy SB1 —
«YctaHoBka=, SB2 — «[lepebop 3Hako-
MecT» ¥ SB3 — «Pexum». B nCxopHOM co-
CTOSHUM HA BbiB, 6 aewwndparopa DD6
NPUCYTCTBYET BbICOXMW NOrvvecKkusd ypo-
BEHhL, NOATOMY HA BCEX ero sbixoaax (Bbis,
1,5, 2, 4, 12, 14, 15, 11) 6yayT Huakue
VYPOBHU, 3anpeltauime npoxoxaeHvwe yc-
TAHOBOYHbIX MMNYALCOB OT KHONKK SB1 X
cyerymnkam DD7.1, DD7.2, DD10.1, DD10.2
yepe3 anementol DD4.1, DD5.4, DDS.3,
DD11.3 ¥ paapewarume npeobpasosa-
Hue pewndparopam DD16—DD19. [Mpw
OAHOXPaTHOM HAaXAaTUKM Ha KHONKy SB3

PAAVO Ned, 1998



IJIEKTPOHUKA B BbITY

Tpurrep DD8.1 nepexoaur B eavHUYHOE  CH BbICOKUM YPOBEHb, @ HA APYroM (BbiB.  3aHHOM 4acTOTON. C NOMOLLBIO KHONKU SB 1
COCTORHMUE, pa3pelian pabory KOMMyTaTo- 12, 14, 15, 11) — UMNynbCbl € 4acTaTOW 2  U3MEHAIT COCTORAHUE CHETHMKE 3TOro 3Ha-
pos gewudparopa DD6, Ha OQHOM M3 Bbi- [y, B pesynbrarte OaHO U3 YeTuipex 3HAaKO-  KoOMecTa  (nokasaHusi  uvHavkaTopa).
XOA0B (BB, 1, 5, 2, 4) KOoTOpOro nosisnaeT-  Mect HG1 — H4 nrayuaetT Muratb € yka-  “AKTUBHOCTL” TOrO UKW NHOMro 3HakoMecTa

& AQ-A15 K 070Ky Kauanos

AR 037 RN P~ = - _
SE8 Muxym' Hel
vrz  F19

a =

gl | 00l 0012
Lﬂfﬂf’ﬂﬂ_ﬂ" : 1712 n
» SCmangbna” I =

Jon, vrg-vris
Re6-RI2, HGZ

JAee nutym” I
]
i

24 R10 £8 vacos”

L4
a15 Kx I)ggx 8

"
‘ RI¢ 100« '
L|39_| i 01 mx a

o018, VT16-¥T22

2 ' R33~R39, HGS
% R oF
| i Al el g
L S84 100 « - T = |
! o SAT S :
Rl ™ 1 cdaBY - Y 2011 O T r—

RIG-R33 680, HEI-HES ANCI244

7012 VTl KT315r
! HE RIJ zzx RM 658 a011.3

T8 EER T ST 4 o f3 -JH JH

0l M 4n3074
0813 JIEE Cl5 550
/

478 anz gl 43
S5 L'n-u,‘ VIR ! L5 p—

2019, vr2y-vrzg :
R40 -R%E, HE64 |

: g )

RIS 22M & Bi7 RIB 100 x "
. ._:[E oy a1 5_;0,-; 0--:72 ’ i us -] y L Lymru hedenu l
WHay, S oK . A
|semanos," [l ¢18 el o0 7 a .- 9020, Y130-v13b
: %5 — T T $..20 ;5 t.a]ﬁ‘ 1“‘ 7., R457 -R53, HGS , |
0 L 585 0035 m ; <
- “ 2
=5 00st = i
JOnUe - o015 | m.fz h 004 T .
} 1/ ]
(LT e
100 x 3 K onoxy xawanth
p |-CL a0 w168 e
+
0 gy I 18 DU 00005, 086, DU, 00V, DD D03 gy, ppts wssrane, ooz, 00000 Kssimn:
il o 4,000,001, 8010,0012, 801, 016~ 0020 D23 KSGINES, 004,005,005, 011, DDI3 K561747;
0 2 2, — %’! ff ; ¢ == D05 KSE1KN1; D08 KSEITMZ: D17 KITEHEIS,
MK % 16 8 L X Bud 7 001.003- 005 008,003, 0011,0013, 0015 001 KITGHEN
" 4ub 8 002,006,007, D010, DDI2, DD1% BOIE-DO20

!
Puc. 2——

PAZIMO Ned, 1998 49



SJIEKTPOHUKA B BbITY

3aBUCHUT OT COCTOAHUA CHeTYnKa
DD2.1 8 MOMEHT HaxXaTus Ha KHONKY
SB3. U3MEeHUTL COCTORHUE cHeTunKa
DD2.1 MOXHO C NOMOWbLK KHOMKU
SB2. Takam obpa3om, nocneposa-
TeNbHO yCTaHaBnuean nNokKas3aHwua WH-
AVKATOPOB KaXxnoro 3HakoMecTa,
MOXHO O\eHb BbICTPO BbICTABUTL TPE-
Oyemoe spema {(aapec Ha anpecHOR
LnHEe),

CocTofHue cuetiuKa CYTOK Hepe-
nn DD14 ycraHasnmsaioT nyrem ne-
Pe8HOCa NPU YCTaHOBKE COCTOARUA
cueTymnka pecarkos wacos DD10.2.
Cneapyetr 3ameTuTs, 4TO YCTAHOBKY
TpebyaMmbiXx nNokaszaHmi UHAUKATOPOB
yaobHee HaynHaTe C eANHUL MUHYT W
3aKaH4YMBaTh cyTKamu Heaenn, tak
KaK yXe YyCTaHOBNEeHHOEe 3Hayexune B
crapuleMm 3nakomecte Byaer ysenu-
YOHO Ha eaAukvLlY NepeHoCcoM, KOTO-
PLIW MOXET NPCU3OUTU NPWU YCTaHOBR-
Ke 3Ha4yeHuna B MRaAleM aHakoMec-
Te. KHonka SB5 «Havanbhan ycTaHoB-
Ka» npeaHasHauveHa pns ToOMHOW (Ao
CeKyHA) yCTaHOBKK 4aCOB MO 3TanoH-
HOMY NCTOUYKUKY BpeMeHNn. B MOMEHT
HaXxaTus Ha 3TY KHONKY obGHynnertca
BHYTPEHHNN CHETHUK CeKyHaA MUKPO-
cxembl DD12 u cyeTyukn eauHuy v
NecATKO8 MUHYT mMukpocxem DD7.1,
DD7.2.

Nomumo curHanos agpecos AQ —
A15, ¢ Bnoka cueTa y nHaMKauumn CHu-
MatOTCA elle HeCKOoNbKO ynpasnai-
ILMX CUrHanos: ¢ BbiB. 4 MUKPOCXEMb:
DD3.2 {(uenek 1) — KOPOTKUE MUHYT-
HbI@ UMNYALCbI, YCTAHOBOYHLIE UM-
nynbChl OT KHONKK SB1; ¢ BbiB. 6 MUK-
pcexeMb) DD 15.3 (uens 2) — umnynb-
cb! OT KHONKKY SB6 «3anuch», a rakxe
MMNYALCE! YacToTom 512 Tu (B pexu-
Me OYNCTKK namaTh); ¢ eble. 13 Muk-
pocxemMb DD8 (uene 3) — ciaruyec-
KW CUrHas, BbICOKWA YPOBEHK KOTO-
poro obecneynBaer peannlaunmw pe-
XUMa OUNCTKU NaMATH.

PexuM OHWCTKW NamMATh ycTaHas-
NBaEeTCA NPU OAHOKPATHOM HaXaTuia
Ha kHONKy SB4 «Quucrka» B TOM Chy-
Yae, eCAN KOHTAaKTh! BhikntoMaTens
0a30N0KUPOBKK OYMCTKN SA 1 3aMKHY-
Tel, B 3atom pexunme tpurrep DD8.2
NepexoanT B COCTOAHUE NOrUYecKon
1, NPOXoXAeHUe MWHYTHLIX UMMYAb-
COB Ha CHeTHbIt BXoa cuetuka DD7.1
vyepe3 anemMeHdT DD13.4 3anpewaer-
CHl, a NPOXOXAESHNE UMNYNLCOB Yac-
To1oM 512 Iy yepes anemenT DD4.4
paspewaercy. B pesynvrare npovc-
xoauT cyer (nepebop anpecos) c yac-
TOTOM 512 U, NoBTOPHOE HAaXATNE Ha
KHONKY SB4 Bo3ppawaer Ttpurrep
DD8.2 B ucxoaHoe COCTOAHUE nOru-
Yeckoro Hyns, [1pn HayanbHOM BKAIO-
YeHun nuranna oba Tpurrepa DD8 ye-
TAHABNMBAKTCA B COCTONAHWE naruvye-
cKkero Hyna uensto C13R 11,

Kuonky SB1, SB6 numerT ycTpon-
CTBO 3aunThi OT apedesra KOHTaKTOB.,
8bINOAHEHHOE Ha 3anemeHTax DD1.1,
DDt1.2, DD1i15.1, DD156.2. Uens
DD1.5,C15,R18, DD 1.6 ykopauusaer
ANVHHLIW MUBYTHBIK UMOYALC C BbIB.
10 muxkpocxemot DD12. B npoTtnaHom
cnyyae 3aT0T UMNYNBC Ha HECKONLKO
JECATKOB CEeKYHfl B KaxXaon MuUHyTe
sanpewan Obl YCTAaHOBKY COCTOSIHUA
cyetunka DD7.1 kHonkon SB1.

(Oxonvanue cnoagyer)

o0

C. BUPIKOKOB, r. MockBa

CUMUCTOPHbDIW
TEPMOCTABUJIN3ATOP

Ornnane 3roro sapvaHra repMocrabunuizaropa or MHOIux Qpyrux,
paHee onucanHbIX B Halem XypHane, 3aiio4aeTcs 8 OCHOBHOM 8 3a-
MeHe TPaguuUOHHOIro TPUHUCTOPa CHMUCTOPOM, YTO NO3BONIN/IO UC-
KJHOYMNTL BOINTPAMATEIbHLIN MOCY, COCTaBJ/ICHHbIN N3 MOUHbIX ANO[0B.
B peaynbrare 4uncno 3afnemMeHToB, YCTaHaABNNBaeMbiX Ha Tennooreson
npn sbiIXxogHou MowHocT o 1 kBT, cokparunnocs ¢ nary 4o OQHOro.
TepmMocTabunuiarop MoXXHO UCNOJTIL30BAaTh QNN NofAepPXaHus remMne-
paTypbs 8 QOMUKE H3 CafQo80M yyacrke, B norpebe, 6ankoHHom “080-
wexpaunnuuie” u [PYrux 3aKpoiTbix obbemax.

Crabunuzauma Temneparypsl npegna-
raembiM SNEKTPOHHbIM YCTPONCTBOM, OCY-
WECTBNAETCA, KaK 0ObIYHO, BKIIIOYEHV.CM U
BbIK/IHOHYEHUEM CETeBOr0 HanpaXeHws, No-
AAaBaEMOro Ha Harpysky—HarpesaTenb, B
3aBUCUMOCTU OT TemnepaTypbl gatinka —
TepMopesncTopa. BkmovueHne camMoro cu-
MUCTOPa npoucxoaut 8ONKu3n mMomexTa
nepexona Ceresoro HaNPAXeHUsa Yepe3s
"HYNL", YTO CHUXALT YPOBEHbL NOMEX.

Cxema vepmocrabuvnuaaropa npuse-
neHa Ha puc. 1. B tepMocrabunuaarope
UCNOAbL30BAHL! Y3en NUTARUA M Leny Gop-
MWUPOBaHWA MNYNLCOB B MOMEHTbLI NMPO-
XOXOEHUR CETeBOro HanpsaxeHus vepes
"Hynb"', onucaHybie 8 {1], NO3ITOMY 4acCThb
CXeMbl, NONHOCTEID NOBTOPAIOWAl puc, |
[1], 3peck He nokasaHa.

Ha nposoge O B MOMEHT NPOXOXAEHWA
CeTeBOro HarnpaXeHns Yepes "Hyns" dop-
MUupyerTcs UMNyNbC OTPULATEeNbHOM No-
naprocT, Tpurrep LWmurra, cobpaHHbIvg
Ha anemenTax DD1.1, DD1.2 u peaucrope
R9, dopmupyert kpyroie GpoHTel U Cnagb
aTOro umnynesca. NonoxurensHolt nepe-
nan HanpsxeHwda, COOTBETCTBYIOWUIA Ha-
yany nonynepmona, AnddepeHumpyercs
uenoukot C4R11 1 8 suae KOPOTKOro um-
nynbca NODNOXKUTENBHOW NONAPHOCTU NO-
naerca Ha BXOAHOW BbiBOA 12 3nemeHTa
DD1.4,

OAHOBPEMEHHO Ha B8TOPON Bx0A (Bbi-
soA 13) anemenra DD 1.4 nocrynaer cur-
Han ¢ Bbixoaa QY DA1l, seinONHAOWEro
¢dyHkunio komnaparopa. Ero Bxoasl noa-
KNOYEHL! K BbIXOgaM TEepHovyBCTBUTENb-
HOro MOCTa, 00pa30BaHHOIO pe3ucropa-
M RS — R8 n repmopeancTopom RK1. To-
Ka TemnepaTtypa TepMopesaucTopa Bbile
YCTAHOBMEHHOW pe3ncTtopom RS, Hanps-
XeHue Ha HeuHsepTupywoulem sxoge OY
MEHbLUE, YeM Ha NHBEPTUPYIOLLEM, Ha Bbi-
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xone Kxomnaparopa GopMupyeTCa CUrHan
HU3KOro yposHs. B 3170 BpeMAa UMNyNbLCbI
yepes anement DD 1.4 He NpoxoaaT 1 cee-
Toauon HL1 3akpsiT.

Korfa remneparypa tepMopesucropa
RK1 cHU3UTCA U HanpaxeHue Ha HeM cra-
HeT Gonbwe, BbixoAHON curHan QY Gyner
COOTBETCTBOBATb BLICOKOMY YPOBKIO,
BKAKOUUTCAH ceeToanon HL1, umnynbCet C
anddepeHuvpyroweinn uyenovku C4R11
Ha4YHyT npoxoanTeyepesaneMeHTDD1.4Ha
a3y TpaHancropa VT3. B Hayane kaxgoro
noaynepuoaa TpPaH3IUCTOP HAYHeT B8KNI0-
YaTb cUMUCTOP VS 1 1 TeéM cambiMm NOAKNIO-
4aTbh K CeTHU HArPy3Ky-Harpesaresb.

Bce aneMeHTbl yCTPOWUCTBA, KDOMe Cu-
MUCTOpPA U THE3Q0BOW HAaCTW BbIXOAHOIO
pasvema X1, CMOHTUPOBAHbLI Ha NEeYaTHOW
nnare paamepamun 80x50 mm (puc. 2).
flnata, sbiNONHEeHHan U3 OAHOCTOPOHKHEro
GOoNLrmpoBaHHOr0O CTEKAOTEeKCTONUTA,
paccyMTaHa Ha ycraHOBKY Pe3ncropos
MNT, koHaeHcatopos K73-16 (C1), K50-6
(C2), KM-5 (ocTanbHuie). MNepemMeHHbit
pesuctop RS — Cl13-4aM vinun CrN3-46M.
Auoauw VD1 n VD2 — niobuie kpemHuesbie
MMNYNLBCHBIE MNU BbINPAMWATENLHBLIE, CTa-
ounantpor VD3 — Ha Hanpaxexuve crabu-
nv3auumn  10...12 B. Mwukpocxema
KS61/1A7 3amenHuma na K176J1A7 vunu
KP1561J1A7. TpanaucTopbl VT 1 1 VT2 Mo-
ryT 6biTb NoObBMU KPEMHUEBbLIMWA Mano-
MOWHLIM CTPYKTYPbI P-N-p, TPEH3UCTOP
VT3 — cpeaHen uam 60nNLWOoN MOLWHOCTY
TaKOW e CTPYKTYpHl C A0NYCTUMbLIM KON-
NEKTOPHbIM TOKOM 80 150 MA.

KongeHcatop K73-16 (C1) MOXHO
3aMEHNTL Ha NIOGON MeTaNNONNEHOYHBIN,
Hanpumep K73-17, Ha HOMUHAnbLHOE Ha-
npaxeHne He meHee 250 B unu Ha bymax-
Kbl uAn MetannoOyMaXHbih Ha HOMMU-
HanbHoe Hanpaxerue He MeHee 400 B.
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Oyrrumio komnaparopa (DA1) moxeT
BLINONHATL NpakTuYecky ndon OY, pado-
TalOWWA NP NONHOM HaNPRXeHWuK NUTa-
Hua 10 B n norpefnsiowuin Tox ve 6onee S
MA, Hanpumep, KP140¥A7, K140YOOS,
KP140YA6, KP140Y114. Csetoavion HL1
— nbdon na cepnmn AN307. Ero cneayer
MakCuManbHO BbiHECTW 33 Npeaensl nna-
Tbl, ¥ "CMOTPETL OH AONXEH B Ty Xe CTO-
POHY, 4TO ¥ Ban NepemMeHHoro peswncrTopa
R5. Kopnyc pesuctopa RS coeanHeH ¢ 1an-
HYCOBbLIM NMPOBOAHUKOM LIenNu NUTaHUK
MUKPOCXEM, 4TO HeobxoanMo ona ero ak-
paHUpoOBaHUA,

Tepmope3uctop RK1, ucnonb3osal-
HbIA B U3roTOBNEHHOM OOpasLe YCTPOnCT-
Ba, — MMT-4. Ho nononper v nobowv apy-
rov cepun MMT vwnn KMT Ha HOMUHanNL-
Hoe conpotuanenue 10...33 kOMm. Jlyywe
— repmeThdHbie MMT-4 unun KMT-4 [2, 3].

onn onpepeneaHna CONPOTUBNEHUN pe-
ancropoe RS u R6 Heobxoanmo 3anaTLCA
AVana3oHoOM TeMnNepaTyp, B KOTOROM A0N-
weH paborarb tepmocTabunuzarop. Co-
NPOTUBNEHWE TEPMOPE3UCTOPa U3MEDPRIOT
NPy MakcuMManbHOW paboyen TeMnepary-
pe. Takoe Xe CconpoTnsneHne uan He-
CKONbKO MEHbLIEe A0NXKEH VIMETL U pe3n-
cTop R6. 3arem u3amMepsloT conporusne-
HUe TepMope3ucTopa NPY MUHUMaNLHOW
Temneparype n noabuparT conpoivene-
Hue pesuctopa RS Takum, 4YTOOL! OHO B
cymMmMe C conpoTuenedviemM peauctopa R6
OLINO He MeHbwe uamepeHHoro. Ecau
€CTb 3ATPYAHCHUA B namepeHun conpo-
TUBAIEHUAN TEPMOPE3UCTOPa B Anara3soHe
TeMneparyp, MOXHO cuYMuTaTh, HTO AN pe-
ancropos cepun MMT oHO yeennumsaercs
Ha 18% npun ymenswednn Temnepartypb!
Ha 5°C, Ha 41% npwn yraeHbwenun Ha 10°C
1 8 a8a pa3da — na 20°C. AHanoruusio npu
TAKOM Xe nNOBLIWEHNYU TemMnepaTypsl
yMeHbllenue conpotunsnexHns npnbopa
cocrasnaer 16%, 29% w gsa pasa coor-
BETCTBEHHO. AR TepmopeancTopos KMT
nogobHoe naMeHenve npumepHo 8 1,5 pa-
33 Gonsue.

Yxa3aHHble Ha CxemMe HOMUHanbl pe3av-
ctopos RS, R6 n Tepmopesucropa RK1 co-
OTBeTCTBYOT Aunana3oHy pabotbl TepMo-
crabunun3sartopa 15...25°C.

MoHTaxHyio nnaty v cumuctop K208l
(unu KY208B), yCcTaHOBNEHHbLI Ha pebpw-
CTOM TEeNnNoOT8OAE pasmepamMu
60x50x25 MM, pasMeLliaoT B NhacTMacco-

BOM xopobke pasmepamwn 150x95x70 mm
TaKk, 4toDbl TepmMopeanCcTop oKalancs
6113KO K HUXHEN CTeHKe KOpolhku, a ten-
n00T8OA CUMUCTOPa — K BepxHen. lpes-
BapUTENbHO B 3TMX CTEHKAX KOpnyca Haun-
MEHbLLIEro pasmepa npocsepnmusaT BO3-
MOXHO Bonbluee YUCHO BEHTUMSILNOHHbIX
oTBepcTun gnaMeTpom 6 mMm ¢ warom 10
MM, CeeTroanon 1 Ban peancropa BuiBOART
Hepes3 OTBepPCTUA 8 NepepsHen CTeHKe KO-
pobku. CaMm xe Ban nepeMeHHOro peauc-
TOpa 1 KPenexhsuits BUHT NNacTMaccoson
PYHKW HA HEM He A0nXHbl BLITb AOCTYNRY!
Ong CAYHanHOro nprnKOCHOBEHUA.

Hanaxuearts ¥ rpanywposare peryns-
TOp HauwvHawT 6e3 cumucTopa. Buisog 12
anemMenta DD1.4 BpemMeHHO COeauHSIoT
NPOBONOYHON NEPEMbIYKON ¢ BHIBOAOM 14
ITOM MUKPOCXEMbI, U K pe3ucTopy K12
NOAKAKYAOT BONLTMETP NOCTOAHHOIO Ha-
npaxeHva, Kospexscatop C1 wyHTUPYIOT
pe3ncTopom conpotuenedvem 220...330
Om, nocne yero repMmoctabmnanaarop NoA-
KNIOMAOT K UCTOYHMKY NMOCTOAHHOO TOKA C
BbIXOAHbLIM HanpsxeHuem 12...15 B. 3Ha-
YeHMEe HaNPARXERIA ITOr0 UCTOYHUKA YyC-
TAHABNUBAIOT TaKUM, 4TOOK TOK, noTpeb-
nsemMmbii tepMmocrabunusaropom, 6bin B
npenenax 18...20 MA.

TepmopeancrTop NOMEWRIT B BOAY,
TeMnepaTtypa KoTopoy COOTBEeTCTBYeT Ce-
peauHe pabouero awanasoHa. M30nsTop
TEPMUCTOPA HE NOAXEH KacarbCca BOAbI.
Npw BpaweHnn sana peaucropa RS no ya-
coBON ctpenke csetropnoan HL1 ponxex
3aropartbca, 8 BOAbTMETP NOKa3biBaTb Ha-
NPAXeHue oxono 9 B, npu sBpaweHnn xe
ero B NPoTVUBONONAOXHOM Hanpasnesun
cseroauon byner racHyTb, a cipenka
BONbTMETPA CTOATH Ha HYNEeBOW OTMeTKe
wxanol. JenaiT CoOoTBETCTBYIOWYKO OT-
METKY Ha WKane nepemMeHHoro pesncropa.
Namenas TeMnepatypy 80ab!, NOAHOCTLIO
rpagyvpyoT tepMoctabunnaatop.

ANR Nnpoereaerusa aton onepauyn Mox-
HO BMECTO TepMopes3ucTopa UCNOoNL3O-
BaTh MOCTOAHHLIE PE3UCTOPLI C HOMKWHA-
fnamMu, COOTBETCTBYIOUWUMKY W3IMEPEHHLIM
CONPOTUBNREHUEM TepMOope3ncTopa nNpw
3apnanvbix TeMneparypax.

Yaanue AONONHNTENBHLIA PEe3NcTop n
NPOBOAOHHYIO NepEeMbINKY, NONHOCTLIO CO-
6UPaT CTabunn3aTtop U NPOBERAINT ero
paboTy ¢ naMnoOnU HaKanueaHua, MOKKMO-
Me@HHOM K pa3bveMy X1 "Harpyska®.
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Ans nvHeapusauum wxkanbk! nepemMed-
HOTO Pe3uCTOPa MOXHO BOCNOAB30BATLCS
pexomMeHpauuamMy crates [4).

Perynarop ycranasnmsardt B BepTu-
KanbHOM NOROXKEHUW Tak, YToObl BeHTUARA -
LIMOHHbLIE OTBEPCTUA B €r0 KOPNyce HuHem
HE 3aKpbiBaNUCek, Hanpumep, Ha CTeHy
xOMHaTel. Echn Tepmoctabunn3arop wuc-
NORL3yeTCR ANN NOAAEDXKAHUA Temnepa-
TYpH B norpefe, uHkybatope unv Bankox-
HOM “OBowexpaHunuLLe”, ero fiyMwe pas-
MellaTh BHE TepmocTadunusnpyemoro
obbvema, a TepmMope3ucTop BbIHECTU W3
xopnyca crabunuaaropa. B atom cnyuae
ANA YMEeHbLUWEeHUsI BAIVSHKUA HaBOAOK Ha
MeCTO TEpMOpPE3nCTOpa Ha nnaTy cheayer
rOCTaBUTL OKCUMANBIA KOHABHCATOD €MKO-
CTbiO He MeHee S50 Mk®D Ha HOMUHanbHOe
Hanpsaxexue He meHee 10 B. Cam xe tep-
MOPE3UCTOP W ROABOAALLME K HEMY NPO-
BOAA NONXHbLI ObiTh TUWATEALHO 3aU30Nw-
POBaHbLI.

TepmocTabunuaarop He uMeer rucre-
pe3nca No Temnepartype, n ero ToO4HOCTh
MoXeT ObiTh BeChbMa BbiCOKOW — nOpPsAaKa
0,1°C. HO ecnu NO KakuM-TO NpvHMHaMm
rucrepesuc Bce xe rpebyerca, Heobxoau-
MO BKMAOMUTL MEeXpy BbiBogamMn 3 1 6 QY
DA1 peauctop (Ha puC. 2 OH NoxXaszaH
WTRPVMXOBBIMU INHUAMIK) CONPOTURACHUEM
HECKONHKO MEraom.
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Hawbonee nonynapHue Hab0ps! ANA
caMocroaTensHon COOpKU n HOBUHKA
1998 r. — 50 paAUOKOHCTPYKTOPOB Ha
MO00 BKYC /151 ONBITHBIX N HAMAHAD -
winx paguonioburenen. bonsluon ra-
6op panuno3anemenTos, TpaHchopma-
T0p08 ¥ xopnycos ana POA. Nimepn-
TenbHbIe NPUOoPSL!, IBM KomMnnexTyio-
e, PaanoTexXHNYeCKny MiCTPYMeHT
¥ 1OTO8bIC N3ABNTNA.

Aocrynubie uexst n rubxas cucrema
cknpok. nsa nonyserns 0ecnnarHoro
Karanora npuuiinie HUCTuii OrnAaveH-
Hbi KOHBEPT C Bawmn o0parHbiM an-
pecom.

426072, . Nxesck, a/sa 1333, "Hoeana
TeXHWKa .

HOBUHKN KaxXabit mecalLl!

Pacnpopaxa paguogeranes v/n. Ka-
Taf0r - Baw KOHBEpT.
630075, r. Hosocubupck, a/s 63.

Cepbeanas HecnoxHasa pabora no m/x.
617746, r. Yankosckun, a/a 31"P"
(BNOXWUTb B KOHBEPT € O/a).
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VYHUBEPCAJIbHbBIW
NMPOBHUK 3NNTEKTPUKA

HO}?ﬂHCKMM r. Mockea

fIpwn u3rorosnenuny, HaANAXNBaHNN ¥ PEMOHTE PAINNYHLIX INEKTPO-
npunbopos nNpuxoanTCSa NPOBEPATH HaANINYAE CETEeBOro VN cTaK[apT-
HOIrO BbINPSAMAECHHOIO HanNPRXeHns B LEnsX, UeNOCTHOCTL 3/1eKTRHYE -
CKX COEQUHEHNNT 1 OTRENBHLIX RETAaNeH.

KoHeyHo, MOXHO NOMb30BATLCH B 3THUX CNYHANX 3BOMETPOM, HO OH MO~
poi0 HeyRobeH, fa n 4acrTo NPBXo[NTCS OTBAEKATLCH, YTODb! B3rAN-
HYTb Ha NTOKA3aHNA CTPEeKn nHgukaropa. Jlyyuie nons3osarsCcs npeg-

naraembim nPoObHUKOM.

NpoOHWK no3BonsieT onpeaenuTk Ha-
nuue, xapakrep (NOCTOAHHON v nepe-
MEHHOE) M NONAPHOCTHL HANpPaXeHus, ybe-
AUTLCS B TOM, MMEETCA nan HeT obpLIB ue-
N, a TakKe OUEHNTL ee ConpoTusneHue,
NPOBEPUTL KOHABHCATOPR EMKOCTbLIO OT He-
CKONLKUX ThICAY NUKodapan O COTEH Mu-
kpodapan Ha 00puLIB, KOPOTKOE 3ambika-
HUE, TOK YTeuKun, NPOBEePuTL P-N Nepexo-
Abl NONYNPOBOAHUKOBLIX nNpubopos (ano-
AO0B, TRAHINCTOPORB), NPOKOHTPONMPOBATL
COCTORHUE BCTPOEHHOM AKKYMYAATOPHOW
Garapew.

B cocras npobHuka (puc. 1) 8xoanT Tak-
TOBLIN FEHEePaTOP, BXOAHOWN KOMMYTATOR,
ABA KOMMapartopa, Asa ToHanbMbiX (800 v
300 'u) reHepaTopa, CBETOBbLIE U 3BYKOBOW
NHANKATOPDI,

Takrosbith reHeparop cobpaH Ha 3ne-
meHTax DD1.2 n DD1.3. OH sbipabaTwiBaeT
NPAMOYronbHble konebanHwa No opme
OAN3KOW K MeaHapy (NTENLHOCTHL Y NaY3b
PaBHb!), cneayloumve CHacToTon okono 4 Nu.
C BLIXOA0B reHeparopa v NOAKAIHMEHHOTO K
Hemy uHaepTopa Ha anemexlTe DD 1.4 npo-
TMBOGQa3HbIe CUIrHaNkl NOCTYNAIOT Ha BXOA -
HOM KOMMYTaTOP U KOMNAapaTop.bl.

BXxOQHO% KOMMYTATOP COCTONT 3 TOKO-
orpaHuyusalolmnx pesuctopos RS, R6, Bbi-
NPaMUTENbLHOro MoCcTa Ha auopax VD1,
VD2,VD4, VD5, crabunutpoHa VD3 1 anex-
TRPOHHBLIX KAKOHMEW Ha Tpauaucrtopax V11,
VT3, BKIIOYEHHbIX NO cXeme C 0OBWmM Kon-
nextopom. KoMMmyratop no3sonfer npu
NPOBEPKe HANPAXEHUN UCNONLIOBATL KX
anAa NUTaHuA COBCTBEHHBIX MUKPOCXEM, a
NPU NPOoBEpKe COeAUHNTENbLHLIX uenen v
nepexoans NOAyNPOBOAHUKOBLIX Npubo-
POB — NOAABAaTb HA HUX NEPEMEHHOE UMK
NOCTOAHHOE HANpPaXexue.

KoMnapatopamu paboTaioTr aneMeHTbl
DD2.1, DD2.2. Kackaab Ha 3neMeHTax
DD3.1 n DD3.2 — cornacyowme mMexay
KoMNnapaTtopaMu 1 UHAUKaTOpamMu.

ToHanbHble FreHepaTopbl 3BYKOBOW ViH-
Aankaumn cobpanbl Ha anemenTax DD2.3,
DD3.3 (800 Nu) u DD2.4, DD3.4 (300 Ny).
OHn Harpyxedbl HA Nwe3oKkepamMuyeckui
uanysarens BQ1. Xackanb cseToson wvH-
AMKaunn BRITIONHEBHbL! HA TpaH3ucTopax
VT4, VIS (oHn paboTtaloT B »ni0HeBOM pe-
xwmMe) u ceeroaguonax HL1, HL2 coorser-
CTBEHHO KPacHOro 1 3eneHoro usera cae-
yeHua. APKOCTb CBETOANOA0B Onpenens-
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eTca conpotneneHviem pesucropa R14,

Kackana Ha Tparaucrope V12 ucnonb3y-
eTCH TONLbKO NPU NPOBEPKE COCTOAHUR UC-
TOYHUKA IUTAHUA — aKKyMyAaTopHown Ba-
Tapeu GB1, cocrasneHHoON U3 YeThipex ak-
kymyaaropos A1-0,03. ing noasapsankm 6a-
Tapen 8 npobHuke ycrtasoBneHa ueno4xa
R11VDG, orpanuumeaowian 3apaasbini TOK
N0 TpebyeMoro 3HaueHua.

PaccMoTpum pexumel paboTtsl NpoOHN-
Ka, yCTaHasnusaembie nNepeknyarenamMm
SA1 v SA2.

Mpu KOHTPONE Hanpsaxenua (SA2 — B
nonoxexnnn “U°, SA1 — “U, R") BxoaHown
curHan vepes wynbt X1, X3, paavem X2 n
TOXQOrpaHnumBalwme pe3ncropbl NOCTy-
nNaeT Ha BbiNPAMUTENbHbLIK MOCT, BMNTTEPLI
TpaHancropos VT 1, VI3 n pxoab! KOMNapa-
TOPOB. BkNHaercs B Aencreue napamMer-
puyeckuit ctabunmusarop Ha crabunnnTpone
VD3 u dpunurpyowmi kovaesdcatopCl —c
HUX HANPaXEeHUe NOCTynaeTr Ha MUKPOoCXe-
Mbi NPOOHYKA M TPAH3NCTOPbL! KOMMYTATO-
pa. 3anyckaerca TakToBbuiv reHeparop. Ha-
YMHADT NOooHEepeaHO OTKPLIBATLCH YU 3a-
KPbIBATLCR TPaH3UCTOPL VT 1, VT3.

OQHOBPEMEHHO C 3aKPbiTUEeM OAHOro
U3 HKUX Ha COOTBETCTBYIOWWIA KOMNapaTop
NOAAETCA CuUrHan paspeuieHna pabovbl,
Ecnu BxoaHoe HanpsiXXeHue komnaparopa
npesbitbaeT 1noNoBUHY NUTAOWEro, KOM-
napatop cpabaTbhiBaeT \ BKHOYALT reHepa-
TOP 3BYKOBOM HACTOTH! U CBETOANOA “CBOE-
ro” kaHana. K npumepy, ecnu Ha wyne X1
OTHOCHUTENLHO Wyna X2 nnincoBoe Hanpn-
Xernue, pasfaetca npepsiBUCTbin 3BYKO-
BOW cursan yacrtorow oxono 300 Mu v Bcnbi-
xuBaer ceevoguog HL1, a ecnn MUHYCOBOE
— 4acToTa curnana 6yaert okono 800 My v
BCNbixHeT ceeroguon HL2.

Mpy NepemMeHHOM HanpaAXeHuu B UC-
cneayeMon uenm nonepemMeHHo paboraiot
o0a kaHana HaukKaumu,

HYacToTa TaKkToBOro reHeparopa HaMHo-
ro HUXe 4acToThl CeTeBOro HanpsXeHwus
(50 fu), noaToMy Npu nonade Ha exon
NPOOHUKA BLINPAMNEHHOro, HO HE crna-
XE@HHOFO HarnpaxXeHus, n3-3a ero nynovca-
Lnin ycnesaer cpabotarb BTOPOW KoMna-
paTop. B itore 3asyk byaer kak 6u1 Moaynu-
POBATLCA, 4YTO XCPOWO BOCNPUHUMABTCH
Ha cnyx. U3-3a nHepunmn rnas cpabarwisa-
HUAA CBETOBOW VHAUKAUWWM 33aMEeTUTb He
YAACTCA.

Mpu KOHTPONE CoeANHUTENBHOMN LIENY v
ee conporusnenuna (nepexaouarens SA2
— B nonoxexHun “R", SA1 — *U, R") Bca
anekTpoHuxa npobHuUka nuraeTca or 6ara-
peu GB1. Ee HanpsxeHre nonepemMeHHo
nogaderTca Ha wynol, lNpegnonoxum, HTo
NPy Texyulem COCTOAHUN TaKTOBOTO reHe-
patopa OTKPLIT TRAH3NUCTOPR VT 1, a 3aKkpuir
VT3. Ha wyne X1 okaswsaerca Nncosoe
HanpaxeHue, a nwa X2 — MuHycosoe. B
aTOM Cnyvae 3anpetweHa pabora xomnapa-
Topy DD2.2 (1 ero kaHany nHavkauuv) u
pa3pewena DD2,1.

Ecnn uccnenyeman uenb pasoMKHyTa
nnm ee conpotusnedune sennuko (bonee 24
kOM), naaeHue HanpaXeHus Ha peaucrope
R7 meHblie HanpaxeHua cpabarbiBaHus
xomnapartopa DD2.1, uuaukauus orcyrer-
BYeT,

C yMeHblIeHueM ConpoTusneHns uenm
BO3pacTaeTr Hanpsaxesue Ha pe3ucrope
R7. Kak TONLKO OHO NPEBbICUT NONOBUHY
HanNpaXeHun NUTaHuA, KoMNaparop cpa-
6oraeT, BKAIOMATCA 3BYKOBan WHAUKaAUUA
yactoron 800 Ny w caetoauon HL2,

C n3MeHeHueM COCTORAHUA TaKTOBOro
reseparopa uaMeHITCH COOTBETCTBEHHO

PAOUO Ne4, 1898
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peauncrtope RZ2 noasnaercs
NNIOCOBOE HaNpAaxexue, KoTo-
poe npueoauT K cpabartbiBa-
HWIO KomMnaparopa DD2.2,
Brnovaerca nHaukauuws (3a-
xXuraetca ceervoguon HL1 wu
3BYMUT CUrHan 4acroron 300
[u), xOTOpan Yepes HEKOTOPOoE
spemMa suiknovaerca. Komna-
parop HanpaxeHus cpabarbi-
paeT Ha NINHeHOM yqacTke 3a-
PAOKWU KOoHAaeHncaropa, no3To-
MY MOXHO OLERUTHL EMKOCTb
KOHAEHCaTopa No NPOAONXKN-
TenbHOCTH PaboTel HAKKATO-

pa — OHA NPAMO NPOROPLO-

n dyHkunn Komnaparopos. MNpu 3Tom B
Chyyae NPOBEPKY Lienen conpoTuaneHmueMm
meHee 24 kOmM 6yayT paborars nonepe-
MEHHO 00a KaHana nHaAnKauvu,

B 3ToM Xe pexunme NPOBEpPRIOT P-n ne-
pPexoAabl NONYNPOBOAHMKOBLIX Npubopoo.
Npwv 06peise (NeperopaHnn) nepexoaa vH-
aukauuns oTCytCcrayer, npu npoGoe pabora-
10T 00a KaHana nHaukauvu. Ecnn nepexoan
ncnpaseH, MOXHO Cpagy onpefenurs ‘no-
NAPHOCTL" €ro NOAKNKYEHUN K ulynam
npobHuka. 3ByKOBOM curnan yactoton 800
Ny U 3axuraHue 3eneHoro ceeToguoaa
(HL2) o3nauator noaknioueHme wyna X1 K
p-06nacTu (Craxem, x aHoay avopaa), yac-
Tora 3syka 300 't y 3axuranme xkpaCHOro
caeroauona (HL1) caupgerennCTByiOT O CO-
eaAnHeHnn 3TOro uiyna ¢ N-obnacTbio (ka-
TOAOM Anoaa).

Ana npoBepxu KOKAEHCaTOPOB nepe-
KNo4aTenyn yctaiasimealT B NONOXeHNe
"R". B atom cnyyae pabora TakTOBOro re-
Heparopa npexpawaeTCcl, NOCKONbKY Ha
Buwxone anemeHta DD1.1 ycraHasnusa-
eTCa HU3KNN NornuHecKku yposeHs {(noru-
yeckin 0). Takon xe yposeHb YCTAHOBUT-
cA Ha 6aze TpaHauctopa VT 1, v oH 3akpo-
eTca. TpaHauncrop VI3 okaxerca OTkpbl-
ToIM, NOATOMY Ha wyne X3 6byaeT nn0co-
BOe HanpAaAXexue,

MpeasapUTeNnbHO PaIPAXEeHHbIN KOH-
AEHCATOP NoAKMoHAaIoT K Lynam npobHuka.
HaunHaeTrca 3apsnka KOHAeHcaTopa, Ha

HanbHa eMKOCTH.

B 3atom Xxe pexume OUEHMBAIOT TOK
yTeuku KoHaeHcaropa. CHavyana KOHAEeH-
carTop 3apsaxator OT wynos NpobHUKa, 3a-
TeM 0TCoenanHanT u, nopoxaas 10...15 c,
CHOBA NoacoeauHaIIoT K wynam. 1o npo-
RONXKUTENLHOCTU PABOTh! MHAMKALIUK oue-
HUBAIOT, KaKylo 4acCTb 3apaia KOHAEHCATOP
ycnen noTepaTh.

H1o6bl NPOBEPUTL cocTonHue Batapeu
GB1, nepeknioyartens SA1 ycranagnmeaior
B nonoxeHwe “XN" (KOHTPONb NuTanua), a
SA2 — B nosioxenue “R". leHeparop cra-
6unbHOro Toka Ha 3nemendtTax Vi, R3 v pe-
aucTop R4 o6pa3syroT MUKPOMOLLHBLIA CYa-
OMNU3aTopP ONOPHOrO HaNPAXEHUsN, K Bbi-
XOAY KOTOPOro NoAKNIO4EH BbiBoA 12 ane-
MeHTa DD 1. 1. [1pn CHUXEeHun HaNPAXEHU!
barapen Huxe 4 B npoucxoaut nepeknio-
YeHue BbixOna dTOro d/IeMEHTa B COCTON-
Hue noruyeckoro 0 n 6nokmMpoBka paboTs!
TAKTOBOrO reHeparopa.

Koraa B 3TCM pexume Npu 3aMbKaHun
wynos padtotart obHa kanana nHanKauun,
MOXHO NONL308atbCA NPOOHUKOM. Ecnun
Xe HenpephiaHO 3BYYUT CUIrHaN 4acToTon
300 Mu sy ropur ceetoavion HL1 — Tpebyer-
cAa noasapaaxka barapen. Toraa nepexnio-
yatenb SA2 yCTaHaBAMBAOT B NONOXEHUE
“3" (3apaaka), a Ha wWwynbl NoaAaT nepe-
MeHHoe Hanpsaxenue 110...220 B. [ipo-
AONKUTENDHOCTL MNONHOW 3apsaku Oara-
pen — 14 4, Kananbt uHakaumm Npmu 3T0M
ONOKUPYIOTCA NoAaYEN curHana BbiCOKOro

',l
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IJIEKTPOHUKA B BbITY

YPOBHA Ha Bxoab! 3anemeHToB DD3.1 un
DD3.2.

OrpenbHbIM BLIKNKOYATENDE NUTAHWUA B
NpobHuxe OTCYTCTBYET — €ro PYHKUMIO
BLIIIOAHAEGT Nepexkniovarens SA2, KOTOPbIv
B pexXxnMe xpaHeHus clefyer ycraHaBnu-
g8aTb B nonoxenne "U" (notpebnaemsivi ot
baTtapen TOK HUMTOXEH — ero faxe He yaa-
NOCHh 3aPnKCUpoORaThL). B xayweM cocion-
HWK NPKU YCTAHOBKE nepexnvarenn SA1 e
nosnoxedus “KR°, “KN", “U, R" notpebnse-
Mbits NPOBHUKOM TOK CCCTaBuN COOTBRYCT-
geHrno 73, 130, 300 mxA. C sknioveHUeM
MHANKAUWKM TOK BO3pacTaeT 40 S MA.

Adonycrum, 6arapesi NONHOCTLIO pa3ps-
Annacs nay soolOue oTcyrcrayer. B aTtoMm
cnyvae NpoBHUKOM KOHTPONUPYIOT HANPA-
XEeHWE, NONLIYACH TONILKO 3B8YKOBOV VIHAMU-
Kauueu.

Bce Tpau3ucropbl, KPOME NONEesoro,
MOXHO wuCcnONb3nBatb cepun KT315,
KT3102 ¢ noObiM OyKBEHHbLIM WMHAEKCOM
nvbOo Apyrue ManoMowHbie KPeMHUEBbIE.
MNpu ncNonb3oBaHMM YKA3aHHOIO Ha cxeme
UM DPYroro NOMEBOro TRPAH3INCToORA Noa-
Gupator pe3ncrop B3 Takoro conporuaene-
HU$1, NP KOTOPOM CHUXEHWNEe HaNpPaxXeHns
barapen 0o 4 B npuBoAUT K NOABNEHMIO HA
suixone anemewnta DD1.1 noruveckoro 0.
BmecTo mukpocxemM cepun K56 1 gonyctu-
MO UCNONL30BAaTb AHANOTUYHLIE MUKPO-
cxembt cepuis 564, KP1561. Ctrabunurpon
VD3 MoXxeT BuiTh € APYIUM HANPAXEHWEM
crabunnzaunyt, HO He nNPesbIlAiunM
MaxcyumanbHOro HaNPAXeHus ucnonb3aye-
MbiX MUKPOCXEM, TPAH3NCTOPOB, KOHAEH-
CaropoB NPV MakCUMaNbLHO AONYCTUMOM
TOKE cTabunnaaummn He Huxe 20 MA.

KOHCTRYKTUBHO NPOBHKUK BuiNONHEH B
KOopnyce U3 U30NAUNOHHOro Marepuana
(puc. 2) paamepamun 135x44x19 mm.
Lyn X1 3akpennex XecTko, a X2 coeaun-
HAKT MHOTOXbHbIM rMbxumM NnpoBOAOM
B U30NALUUN C THEe3AO0OM X2 Ha kopnyce.
flepexnioyareny ykpenneub HA KOpnyce
Tax, 4T006bl X pyuxmn MOXHO BbiNO nepe-
Mewarb 6onbwnM NanbuemMm NPasown py-
KW, He BbiNyCKag NpobHWKa U BTOPOro
Lyna 3 pyk.

OcranwHbie gervann CMOHTUPOBaAHLI Ha
nevarHon nnare {puc, 3)
nu3 ABYXCTOPOHHETO

donbruposanHoro Crex-
NOTEKCTONNTA.

AoNyCTMO, KOHEYRO,
APYT0€ KOHCTPYKTUBHO®
pewensne wn  MOHTaxX
npobHuka. EANHCTBEH-
Hbl@ YCNOBUA — HAOAEXHO
n301MpoBate BCE uenwu,
NOCKONLKY OHW HAxXOAAT~
CA NOA HaNPsIXeHueM ce-
™, n o6ocobnTb peanc-
Topb! RS, RB, Ha KOTOPLIX
npy 3apsake Oarapewn
MOXET BhIIeNATHLCA MOUL-
HOCTL O 1,5 BT.

Mp  HanaxvweaHwuw
NPOOHKKA B NEPBYIO 046-
peab, Kax 6bino cKkalaHo
Bbilje, noabupaloT pean-
ctop R3. MNonbopom xe
pe3auctopa R11 ycraHage-
AUBAIT TOK 3apaaku Oa-
Tapew pasHoim 3 MA,

flepunoanyeckun Hyx-
HO OCMATPUBaTL aKKy-
MYAATOPO Gatapewn,
ounwaTrs wux nosBepx-
HOCTh OT NOABARIOWErO-
CA Haneta. Bt
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AOMALLUHUA TEJIEQOH

NPOIrPAMMA

"QJIEKTPOHHbIUN CEKPETAPbL"

. KOPLUYH, r. SeneHorpang

B “"Paguno”, Ne 2, 1998 r. mbi pacckasany o npucrasKke "SNeKTpOoHHbIA
cexkperaps”. B npegnaraemon crarbe novgeT peys 0 nporpamMme gns
aroro ycrpoucrea. Tenedpoud ¢ AOH “Tamma™ u npucrasxka “"3kcnepr”

TAKXKEe MOryr paﬁ'orarb COBMECTHO C KOMNbBIOTEPOM NnoLg ynpasjieHnem

NPporpamMmbl "InexTpoHHbIK cexperaps .

NporpaMMHO-annapaTHbiin KOMNNEexc
"ONexTPOHHbIK cekperTapb’, COCTOALUNA
n3 TenedoHa “"famma” (unn AOH-npucra-
BOK), KOoMnbioTepa IBM PC v cneuuansHon
nporpamMmmbl, ABARETCH nNpeacrasurenem
HOBOro HanpasnNerus 8 TexHonoruu obpa-
60TKM nHopMaumn, NONYYUBLLEro Ha3Ba-
Hue "koMnbioTepHon TenedoHun”. Mpo-
rpaMmma "InexTpoHHLIN cexkperaph” pabo-
Taer NOA ynpaBAeHUEM ONepaunoHHbLIX
cucteM Windows 95 n Windows NT ¢dupmel
Microsoft.

Kakuve xXe npeuvmyliecrea NoO cpasHe-
HWIO C 00biuHBLIM TenedoHoM ¢ AOH nony-
yaer snaneney renedoHHOro annapara w
KOMNLIOTEPAa, WCNoNL3Y] Nporpammy
"ONeKTPOHHbIN ceKkpeTaps™? lNpexae sce-
ro, NPenuMylLLIecTBO UCNONb30BAHWA NPO-
rpaMMbl — 310 nepexon ot "6e3pasznens-
HOro uapcraa” uuapp, AOCTYN K KOTOPOMY
BO3MOXEH NUlub H4epel y3Koe OKOLKO
XUAKOKPUCTANTNHECKOrO AUCNNes — K Cy-
LeCcTBEHHO Bonee NOHATHOMY MUPY CAROB.
Tenepb, echn BaM NO3BOHUA aBOHEHT,
BHECEHHbLIA B 3aNUCHYIO KHUXKY nnun 6aay
AaHHbLIX, AOCTYNHYID NporpaMme, Bul yaun-
AUTE HEe TONbKO HOMEP ero TenedoHa, Ho w
nMa, baMunnio u paxe appec. bes coMHe-
HUA, Takaa wrpopmMauua ycsansaercs
nyywe, 4emM NpocTo Luudpsel HoMepa Tene-
¢oHa sawero aboHeHTa.

Feoa Temapoas (opemd 7 |
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[porpamma seaerT yder Bcex Npuxoan-
WKUX U ncxoaamx TenedoHHbIX 3BOHKOB C
nipopmaumnen o BpemeHwn, gare u anu-
TeNbHOCTU Kaxaoro pasrosopa. Bol cMO-
XeTe NPOCMOTPETh 3TU AdHHbie B POpMe
cnucka, rae Bce AaHHbie 0 3B0HKe (B OThn-
vue ot Tenedoros ¢ AOH) BugHb ogHoBpe-
MeHHO. Kpome Toro, ecnuv 3anvicb 06 abo-
HeHTe C AaHHbIM Tene@OHHbIM HOMEPOM
MMEETCH B AOCTYNHLIX nporpamme ba3lax
RAaHHbIX, TO ero nms Taxke byaer ykasaHo B
cnucke. basdel AaHHbix KOMMBIOTEPa No NPK-
XOARALWAM N UCXOAALLIMM 3BOHKAM NPK 3TOM
HE UMEIOT OrpaHu4eHnii NoO pasmepy.

hns o6paboTkn coobuwenui He obasa-
TeNnbLHO, 4TOOLI KOMNBLIDTEPR NOCTOAHHO Ha-
xoannca B paboyem cocronHui. TenedoH
COXPaHuT cCBeaeHuUst O NOCTYNaswnX 3B0H-

o4

Kax B CBOEW NaMaT ¥ nocne BKIYEHUS
KOMNbLIOTEPa nepenacTt ux AN 3akeceHus
B 6a3y A4aHHbIX NPOrpamMMmbl.

Bnarogapa nporpamme Bbi CMOXeTe
XPaHUTb B KOMMNblOTEpPEe CBOO TenedoH-
HYIO KHMXKY B NOAHOM 0BbemMe CO BCemu
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QAHHLIMKA U 3aMeTKamn, KacawlwunMucs
pawero aboHenra. MOXHO OTKPbLITL 3a-
NUCHYIO KHWXKY NporpaMmbl Ha noboi
6ykee andasura. JONONHUTENbHO NPO-
rpaMMa npepocTaBuT BaM BO3IMOXHOCTL
MOUCKA AAaHHbLIX B 3arNMCHOW KHUXXe NOo 3a-
NaHHOMY WwabnoHy. Hanna Heobxoanmoro
aboHeHTa, Bbi CMOXeTe 3anyCTuTh asTO-
Marudecknun Habop Homepa ero tenedo-
Ha, U NporpamMma caenaer 3to (ecrecr-
BEHHO, 06e3 ownbok).

NarbneciT sbibpaHHbIX BaMKU TenedoH-
HbIX HOMepoa abOHeHTo8, ANR KOTOPLIX
Oyaer nponasoanThcs oTbop No "4epHo-
My" 1 "6enomy" cnuckam, Bbl MOXeETe 3a-
nucarTb B NaMATbL TenedoHa. B 3aBUCUMO-
CTWU OT YCTAHOBNEHHOIro pexuma oréop no
CNUCKaM o3Havyaer nMbo asyoMaTuiecKun
o16on aboHeHTaM, BKNIOYEHHbIM B "yep-
HbIKX" cnNUCcoK, Nnbo aBTOMATUYECKUA OT-
6o BceM aboHEeHTaM, KpOMe BKNIOYEHHbIX
8 “"0ennia” CNCOK.

KpoMe 3aniCHOW KHUXKK, NporpamMma
no3Bonser noaxkniyars Hasbl AaHHbLIX Mo
a6oHeHTaM, uMerwue NPaxKTUYecku Heo-
rPaHNYEeHHbI pasmMep, Hanpumep, non-
HYIO TenedOoHHYIO KHUIY No ropoay. I10
MOXeT ObiTb Ype3sbiManHO NONE3HO npu
UCNONL30BAHUKN B CNPasO4HO-UHMDOPMA-
LWOKRHBIX, aBapunHbiX ¥ AncneTvHepcKux
cnyx6ax. [paxTuyecku MrHOBEHHOEe Nony-
4YeHue ceeaeHnin 06 aboHeHTe B 3TOM Cny-
4ae NOo3BONMUT UCKAIHUTL ownbxu npy
NPUHATUKM  pewerdun. JdononHntenbHo
nporpaMmma asToMaTu4ecku AOKYMEeHTMU-
pyeT nidopMaumio 0 Kaxaom obpaluieHnn
B Aaucnervepckyio cnyxby. bnaronaps
3TOMY NORBAAETCHA BOIMOXHOCTbL CTaTuc-
TUYEeCKOro anHanuaa ofpauweHuy no pas-
JINUHDBIM KPUTEPUAM ¥ NOAYHEHUS OTHETOB
0 pabore cnyx0Oui.

Mporpamma nogaepxXuBaeTr raKxe ra-
KYI0O HECBOWCTBEHHYIO pPacnpoOCTPaHeH-
HbiM TenedoHam c AOH, HO BecbMa nones-
HYIO DYHKUMUIO, KaKk aBTOMAaTU4yeCKuii No-
380H NO rpynne TtenedoHHbiIXx HOMEPOos..
I1a pyHKUMA obneryaer A03BOH Ha Kpyn-
Hbie dupmMbl, umewwue oducHoie ATC,
NpUcoeAvHEHHbIE K HEeCKOAbLKUM Tene-
doHHbIM AMHWAM. Kak npasuno, bonbwian
4YacTb ITUX NUHUIK ObisaeT 3aHAaTa, 4TOONL
A03BOHUTLCR, HeobxoanMo NPOU3IBOAUTDL
yTOMUTENLHBINA Nepebop acero Cnucka Te-
nedoHHbIX HOMepoB ¢dupmbl. (lporpamma
cpenaer 3aro asToMaruyecku, 0es sawero
yqacrtua.

Euile oaHUM aprymeHtTomM B noAb3y
"INEKTPOHHOro cexperaps” ABNAETCH TO,
4TO TONBKO C 3TOM NPOrPaMMON Bbl MOXeTe
FIONHOCTBLIO UCNONL3VOBATL BO3MOXHOCTW,
3an0oXeHHble B TenedOHHLIX annapar
"famma”. Npy Hannu4uuM CBA3N C KOMMNbLIOTE-
poM annapar, onarogaps NPpUMEeHeHwuto B
HEM MUKPOKOHTROANEpa CO BCTPOBHHbLIMMN
ALMN v AN, obecneunsaer undposyio 3a-
NUCHb ¥ BOCNpou3seaeHne pevessix Coob-
WweHun. Takne BOIMOXHOCTH B HacTosilee
BpEMA ABNAIOTCA YHUKANbHLIMUA U HEe pea-
NU3YIOTCH ApyruMu annaparamMu ¢ AOH.
Tak kak ouudposka ronocoswix coobuie-
HU Tpebyer Bonbioro obvema NamaATy,
TO peannu3auna 3Tnx GOYHKUMA BO3IMOXHA
TONLKO NPU COBMECTHOW pabote C KOM-
NnbloTepoM. BeepeHve xe B TesiedOHHLIW
annapar NaMATH, AOCTAaTOYHON ANe XpaHe-
HU$i pevesbix coobuwennn, npueeno Oul x
HeonpasfaHHOMY BO3PACTaHUIO ero LEeHbl.
Cneanyer OTMETUTb, 4T0 ANA 3aNUCU U BOC-
npovasefeHna coobieHunt He obslarenn-
HO Hanu4yue B COCTaBe KOMNbLIDTEPa 3BYKO-
BOW NNaret U MUKPodOoHa. STK onepaunn
MOXHO NPOV3BOANTL, BOCNONBL30OBABLLUCH
cpeacreamMy TenedoHHOro annapara.

OaHUM K13 NPUMEHEHMA ONWUCAHHbIX
dyHKUMI MOXeT ObiTb asToMaTudeckoe
NOKYMEHTUpOBaHUE BCeX TeNeOHHLIX
pa3rosopos. JOKYyMEHTUpPOBAaHWUE MOXeT
6biTb YpE3BLIMAWHO NONE3HO Npyu pabore
aAucneTHepckux 1 asapunHbix cnyxb, a
TaKXe B HEKOTOPbIX APYrvX CNyyanx.

3onuco/BocnponIBo ALy

_Gl_l_il NpurnaweHye
Invite
BocnponasenerHne 3anucy

qu AVHAMMNK. w I £ FMUKPOOHS, -

0 0m. Jc.

C NoMolbid NpoOrpaMMbl Bbl MOXeETe
npeBpaTTb CBOW TenepOH B aBTOOTBET-
yuk, obnagawuwmin paclwMpeHHsIM BO3-
MOXHOCTSIMW. Tenepb MOXHO 3anvuch pasa-
Hblie@ COOOLueHUA N8 pa3Hbix abOHEHTOB
unu rpynn aboxeHToB. Buibop TOro unu
UHOro coobuieHua NPOUIBOAUTCA NPO-
rpaMMon Nno Homepy TenedoHa 3BOHALLErO
abonenTa. MNpocMoTpes CNUCOK, Bbt BbIBO-
POMHO BOCNPOU3BOAUTE MNPUHATLIE COO0O0-
WeHn], npocnywwnsaere Bce cooblueHus
noapan B pexwume ObICTPOr0 O3HakoMne-
HUst (Ha4YanbHble YacTU coobleHA 3a0aH-
HOWU ANUTEeNbHOCTW), NI NONHOCTBIO MNPO-
cnywusaere BCl nocnenosarefnibHocTb Co-
obLEeHNA, KaK B ODbIMHOM aBTOOTBETHUKE.

OcobeHHOCTLIO paboThi NPOrpamMmsl B
pexuMe asTooTeeTHMKa FABNABTCA TAKXe

PALIUO Ne4, 1998



yaaneHHoe ynpasnexHne ero AencreueM.
Bbl MOXeTe no3BOHUTL Baluemy “anek-
TRPOHHOMY CexpeTapio” 1, ynpasnaa UM C
NOMOLLLID CUIrHAnNOB TOHOROFO Habopa,
npochaywartb NocTynusetuve 3a BpeMa Ba-
Wwero orcyrcrena coobweHus nnm 3anu-
caTtb HOBOe coolLeHne Ha aBTOOTBETHUK.

B nononKeHue K NpuBbitHbiM PyHKLN-
AM asTOOTBETHUKA CuUctema "OnexTpoH-
HbiA cekpevapb” obecneunsaer dpyHkUUU
asyourgpopmMmaropa 1 aBTooONOBECTUTENS.
Coepa npuMeHeHus Takux BO3MOXHOC-
Te npocrtupaerca OT asToMaTuyeckoro
onoselweHvus COTpyaHuKo8 O NPeacToR-
lLEM cCOBEeuaHuy 1 nepenadyn KnueHTam
CoobLEeHun 0 HACTYNNEHN CPpoKa onna-
Thbl yCnyr A0 onoseuwedus nepcoHana
NPOMBIWNEHHBLIX NPeaAnpPUATUI, CNyXO
ropoOACKOro X03s81ucTBa 0 BO3KUKHOBEHUN
YypelsbivanuHbIX cuTyauuii. CosmelleHne
$YHKUUNA BOCNPOKM3BEAEHUSA 1 3anucu pe-
4y obecne4nBeaeT BO3MOXHOCTL aBTOMa-
TU3NPOBAHHOrO0 NpoBegeHnsa counonorn-
Yyecknx onpocos no tenedoHy. GyHKuun
aBToMHpopMaropa Hanayt npuMeHeHune
B CNpaso4yHuiX CUcTemMax dupm, npeno-
CTaBAKIOLINX K/IMBHTAM CNPaBOYHYIO UH-
dopMaUnio 0 KoMnaswv Uan opraHusa-
unn. ABTOUHGOPMATOP MOXeT PyHKUUOo-
HUPOBATbL KPYrNOCYTOYHO U He Tpedyer
npucytcTena obcayxusalowero nepco-
Hana.

AononHurencHbie BOSMOXHOCTHA npe-
AOCTaBnseT BXOARAWWNA B cOCTas npo-
rpaMMbl NNaHWUPOBUWKWK aen v renedoH-
HbiX 3BOHKOB. NnaHnpoBLUVK BOBPEMA Ha-
NOMHUT BaM O HeODXOANMOCTU NO3BOHUTDL
onpegneneHHoMy aboHeHTY U T. aA. Ha 6a3ze
NNaHUpOBLLMKA MOXHO peanu3osartb as-
TOMaTHU4ECKYIO paccuinky peyesbix CO00-
WeHUK pasnuyHbivM aboHeHram B 3apaH-
HOE Bpems.

Ana ofBecnevyeHus AOKYMEHTUPOBAHUSA
paboTbl CUCTeMbl “"INEKTPOHKHLIN Ccekpe-
Tapb' NpeagycMoTpeHa BO3MOXHOCTb Neya-
T OTHETOB NO pe3ynbrataM pabotw u co-
AepxaHwio 6a3 AaHHbLIX (HanpuMep, pacne-
YaTKka COQePXKMMOTD 3ANUCHOW KHWMXKW,
MHpOPMaLWM MO NPUXOAALLIMM YU NCXOAN-
WM 3BOHKaAM 3a [eHb, Hepento, Mecsl,
NPOTOKONL! paboThl B pexuMe asTonHdop-
MaTopa n aBTOONOBECTUTENAUT. A.).

porpammMa TakKxe cHabxena anek-
TRPOHHbLIM CNPaBOYHUKOM NO KOAaM MEX-
ByropoaHon 1 MexayHapoaHon CBR3n C
BO3IMOXHOCTLIO MOUCKE NO HA3BAHUIO Ha-
CeNeHHOro nyHKTa v“nu No ero Mexayro-
POAHOMY KOAY. Teneps sam He noTpebyer-
CR UCKaTh TenedoHHbIN CNPAaBOYHUK, YTO-
Obl NO3BOHWTL B APYrOM rOpos — OH Byper
BCEraa y Bac noy pykon. PeweHune obpar-
HOW 3apaun — onpeneneHne HassaHus
HACeNeHHOro NYHKTa NO ero Koay 8 cyere
Ha MexayropoaHsie TenedoHHbLIe nepero-
BOPbLl — TakKxe He COCTaBMT Aang Bac 6ony-
WwOoro Tpyaa.

Ana Toro 4rtobut HAa4aTb NONL30BATb-
CA NPOrpaMMou, He HYXHO BbLI3blBaTb
cneunanucra. lNpocTo ycraHoBUTE NpPo-
rpaMMy Ha Ball KOMNkLOTepP, PYKOBOACT-
BYSICb NpuUnaraemMon K Hew WHCTPYKUW-
8w, n coeannnte Kabenem tenedOHHbIA
annapar W nocnenosBarenbHbid NOPT
KOMNbIOTEpRAa.

NTUTEPATYPA
1. Kopwyd M. Hoebie Tenedporm ¢ AOH.
— Pagwvo, 1997, Ne 8, c. 46.
2. Kopwuyn M. AOH-npucTaBka Kk KOMMhio-
Tepy "ONexKTPoOHHLIK cekperapn’. — Paauo,
1998, Ne 2, ¢, 56, 57.
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UHOAUKATOPDI
K CTTAPEHHOMY TEJIEDPOHY

FO. NMPOKOMLEB, r. Mocksa

JOMALLUHUA TEJIEQOH

OgHo U3 HeyRobCTB NONB308aHus CNAapPeHHbIM TenedoHOM — OXH-
A[AaHue MoMeHTa, korga coceg ocsoboauT nnHnio. YT1obs1 exemuHyT-
HO He XBAaTrarbCs 3a TpyOKY B Hagexae ycnsiuarb rynok csobogHoro
Xxanana, noneaqo 063aBeCTHCb MHANKATOPOM, KOTOPbLIA HarnsgHo
n3sewyan brt O HaCTYNNCHUY TAKOIr0O MOMEHTA.

Ob6aazartesnbHbie TReOOBAHNUA, KOTO-
PbiM AOMXEH YAOBNETBOPATL UHAUKATOP
COCTORHWA, — HEe C030aBaTb HArPy3KW
Ha AMHUIO BbILLB HOPMbI ¥ COXPaHATL pa-
60TOCNOCOBHOCTL NPW CKkadYkax Hanps-
XEHUA, COMyICTBYIOMMUX CUrHanam Bbl-
ao08a. TockOnbky YCTPOMUCTBO AO0NXHO
paborars HeorpaHu4YeHHo [ROIro, Xena-
TeNbHO HEe WUCNONL30B8aTh BCNOMOra-
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TenbHbI1 UCTOYHUK NUTaHua. Hapsay ¢
NOCTaBNEHHOW 33anayers, Takon nHauka-
TOR NOMOXET 3IaMeTuTh nospexueHue
NUHUN.

fpocrenwmnm uUHAUKATOPOM Hanps-
XEHUA B JIMHUA MOXET CNYXuUTb BONLT-
MEeTpP, COCTORAWWW U3 pe3ncTopa u cTpe-
NOMHOro MUKpoamnepmerpa M476/1,
npuMeHaeMoro B marHutodonax (PUT
Ha pyuc. 1). Ero Tok nonHoro oTkNoOHeHUA
— 0,11 MA — Kak Henb3n Ayyle oTeeYA-
et TpeboBaHNIO MUHUMANBLHOW Harpy3Ku
Ha NMMHWIO (TOK noTpedbneHus oT NUHUU B
pexume oxupaHma gonxed 6uitb He 6o-
nee 0,5 mA).

Korpa tenedpoHHan Tpybka nexur Ha
annapare, HanNpPaXeHue B NUHUKU OKONO
60 B v uepea ronoeky PU1 nporexkaer ToK
npumepHo 0,1 MA, ctpenxka npubopa Ha-
XOAWUTCSA Y Npasoro kpas wxkanul, Korga
TpyOKa CHATa, HanpaxeHwe nagaer 40
5...15 B n cTpenxa oTknoHaeTcs BNEBO.
[Mpw 3aHATUK NNHKUK COCEAOM UNNU HEUC-
NPasHOCTU CTPEenka s3aHMMaet xpanHee
nesoe nonoxeHuwe. Anon VD1 sawmuwiaer
MUKpoaMnNepMeTp OT NONOXUTENbHbIX
UMNYNLCOB BbI3bIBHOrO CUrHana. 3awm-
Ta OT OTPUUATENbLHBIX UMNYNLCOB BbLI3O-
Ba He Tpebyercs, nNockonbky Hnokupa-
TOP CnapeHHbix TenedoHOs abilaer cur-
Hanb! OAHOWK NONKPHOCTH,

PaccMOTpeHHbld uraukaTtop npe-
AeNbHO NPOCT, oaHako Habnwoparts ero

JIMax 508

K meneQownou
JAURUY

!

Puc. 2

NOXa3aHUA yaaeTcsa TONbKO B Henocpea-
ctaeHHoW 6an3ocTn. bonee ynobeH yH-
AMKaTop CO CBETOBOW UHAMKALuen, pa-
boralowmii N0 NPUHUKUNY penaxcaunoH-
HOIO reHeparopa ¢ HaKoNUTENLHON eM-
KOCTRIO (puc. 2). Ero Hepocrartok —
CRUWKOM aonrve naysbl (nopsaka 4 ¢)
Mexay BenkiwKamu ceeToanona HL1. Bo
BpeMA nay3 NpoucxoauT 3apaaka KOH-
aencartopa C1 ao HanpaXerus, npu xo-
TOpoM cpabartbiBaer guHucrop VSI.
KoHpeHcaTop C1 paspaxaerca 4epes
ceeroauon HL1 u peaucrop R2,
Ceeroanon npekpawaer MuraTthb,
KOrga CHMMalTY Tpybky Ha OCHOBHOM
UAn cnapeHHom annapare. MOMeHT oc-
BOOOXAGHUA NUHUK XOPOUIO 3ameren
Gnarogaps NOABASHUIO BCNbILLEX CBETO-

avoaa.

2 JImMrx508

e n—

YBeNuUyuThb 4actoTty uepenoBaHus
BCNbIlWEK BABOR, NPy COXPaHeHUU ANnm-
TENbHOCTU CamMuX BCNbiLLEeK NnopAaxKa
0,1 ¢, noasonfeTr UHAWUKATOP, BHINON-
HeHHbIW NO cxeMe Ha puc. 3. (locne
cpabarbiBaHns AUHUCTORA KOHAaEeHCca-
TOpb! paspaxarwntcr: C1 — yepe3 avoa
VD1, a C2 — yepe3 auon VD3. Peanc-
TOPB MOXHO NpumMernTt Tuna MIT-
0,125, koHpgeHcaropbi — K52-9 mnan
nwoboie apyrve. LOuUHUCTOP AONXEH
UM@ThL HanpaxeHue cpabartbiBaHus
okono 30 B. Ts

K MESEQOHHOT AuHlY

MOAYJIbHAA PEKJIAMA

Yonoawua oM. o “Pagua”, 1998, Ne1, c. 38

OreuecrBeHHIe ¥ UMNOPTHBIE pa-

anonerany, NaIMepnTensHme npubo-
- Dbi, MHCTPYMEHTH! - nNo4TON. Huakue
uenbl, Ans aonyyetnst 0ecnnarHoro
Karanora npuuiinre vYucrbies onna-
HeHHbII KOHBEPT C Baluum o00parHuim
anpecom.
243031, Kanyxckas o06n., r. Xykos, |
Mpors.a, a/s 23. ArenteT1Bo “Paguyc”.
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IJIEKTPOHUKA 3A PYJIEM

CAMbBIU NMPOCTOU

NSMEPUTEJIb YIN1A 3CK

I. KAPACEB, r. Cauxr-Nerepbypr

A3BeCTHO, 4TO ONTHUMANbHLIC MOLUHOCTHbLIC XaPaKTepHUCTHKY gBurare-
N5 asromMobung © TpaanLMNOHHON KOHTaKTHOM CHUCTEMOM 3aXUraHus
MOryT 6biTe [OCTHUIrHYTbI (IPY NPOYNX PABHBIX YCIIOBHNX) NTALLL B CAY-
yae npasuibHO BbIOpaHHOro BpemMeHu 3aMKHyTOro, a 3HaumT, ¥ paso-
MKHYTOrO COCTOSSHUR KOHTaKTOB NpepuisaTena CHUCTEMbl 3aXXUranus.
IT0 BAXHO NOTOMY, YTO BPEMA 3aMKHYTOro COCTORHNA PaKTUYecKky
ONPEeRENKeT KONUYECTBO IHEPTrNY, 3anacaeMon KaTyLWKON 38XNraHnus
B Kaxgom yukne nckpoobpa3oBanua, a BpemMs Pa3oOMKHYTOro — BpemMs
ropexHuns ronnnBHou cMmecu. flpyu 3neKTpoHHOM 610Ke 3aXunranns He-
npasunsHO YCTAHOBAIGHHOE BPEMSI COCTOSHMH MOXET nNpuBoORnuThL K
c60AM B 33NYyCcKe CHCTEMb! 3aXNTraHunsa.

K coxanenunto, 6onsiumHcTBO asromoburened HegoOoLeHUuBaeT oTMe-
yeHHbiyi Bble pakrop. Ob6sIYHO 3a30p MEXRY KOHTaKTaMu npepsisare-
na (a MMEHHO OT BeNNYNHbLI 383003 U I3aBHUCHUT BPEMS 3aMKHYTOrro
COCTORAHNA KOHTAKTOB) yCcTaHaBJINBAIOT «HA I'Na30K», HEe NONAb3YSACh HH-
Kaknmm npunbopamu. ACHO, 4TO TAKOH NOQXOS MOXET NPUBECTH K nane-
HUIO MOLYHOCTH ¥ NoTepe IKOHOMUYHOCTH ABurarens. O sapraHTax
pPeLeHns ITON HeManoOBaXKHON 3agavy XypHan coobutan He pas. As-
TOP CTaThy NPERNAraer eLle oqHoO ee peweHmne.

O BpeMeHU 3aMKHYTOro COCTORVSA
KoHTakToB (3CK) npepuiBarena OOWIYHO
CYAAT NO yrany, Ha KOTOpLWA 33 3TO BPEeMS
NnOBOPaYMBaETCA Rasl NpepsiBarena—pac-
npepenuTena QBUratenn. Yron xe noso-
poTta yooOHO onpegennatb Yepesa cpeaHee
3HaYeHUE HanpaxeHus Ucp. n3MepeHHoe,
HanpuMep, Ha KOHTaKTax npepbiBartens
[1]. 9TO HanpsxXeHue NUHENHO yMeHbla-
eTCH NPU yBeNUYeHWn yrna ey, NO3TOMY
OTCHET NO LWKane BONbTMETPa HARO BECTH
B 00paTHYIO CTOPOHY, B COOTBETCTBUMK C
dopMynon (cnpasepnnson B paccmarpu-
BAG@MOM Cnyyae AN 48 ThipexuuInHAPOBO-
ro agsuravens).

Qack(rpan. )'_‘go(ucr'ucp)/uct- (1)

YNpoLweHHana anexkTpuyeckan cxema
n3MepeHusa (OHa MCNONbL3OBAHE B NPOMb|-
LWNEeHHOM asToTecTepe) NoKalaHa Ha pwv-
CYHKE.

OnucaHHbi B8 [1] cnocob n3aMepesuns
yrna 3CK He Tpebyer npeasapurenbHOn
kannbposku npubopa npu obcnyxvsaHuy
nobbix apTOMOBMNEN, HO UMEeT CYLLECT-
BOHHbIA HEAOCTATOK — HEODBXOAWMOCTL
“obpaTtHon" wkans npubopa n ee npensa-
PUTeNLHON OUNDPOBKU. DaKTUHECKH NP~
6op naMepaeT yron pasoMKHyTora Cocro-
AHUA KOHTAKTOB,

MoxHO uameputb yron 3CK 1 00biu-
HbIM BOALTMETPOM NOCTOAHHOTO TOKA, KakK
310 onucawo 8 [2]. B 3ToM cnyvyae cpea-
HEe HanpaXeHue WU3MBPAIT Ha HU3KO-
BONbLTHLIX BbiBOAAX KATYWKWU 3aXWUraHuA.
[Ipouecc BLINOAHAIOT B ABa npuema —
cHavyana npwn paborawouiem asurarene ua-
MBPAIOT HanpaxeHue Ug B 60pTOBON Ce-
TW, 8 3aTeM Ha BLIBOAAX KaTyWKy 3axura-
HVRA U3MEPKIOT cpeaHee HanpaxeHne Ug,.
Torpa yron 3CK (B rpanycax) 4N 4erb!-
pexunnusaposoro asuratens Gyper pa-
BBH: Oacx=90Ucp/Ug ¢ (2). Wkana arvoro
npubopa NPAMaK, U WU3MepseT OH yron
3CK.

(IpenmywiectTsa atoro cnocoba ove-
BUAHSLI, HO OH conpsaxXeH ¢ Heobxoaumoc-
ThiO BbiYMCNEHWIA, 4TO B BONbLLIUKCTBE Cny-
Yyaes, KOHEMHO, HeynobHo. be3 suMKUche-

o6

HUI B paccmarpusaeMom cnyyae He 06ois-
TKCh, NOTOMY MTO HanpsaXeHue 6opToBON
Cery Aaxe Ha OAHOM asToMOobune Moxer
M3MEHATLCA NO MHOTUM NpuuYnHam, Ha
Pa3HbIX Xe asToMobunax oHO BCerna pas-
nNMYHO. A 3TO O3HA4aeT, YTO NOCTORHHON
rpagynmpoBky WKaNbl dsex H8 MOXET ObiTb
NPUHUMNKUANLHO.

K xonmaxmam
npeporsamens

Tem He meHee ecTb ¢cnocob Henocpea-
cTBeHHOro namepeHua yrna 3CK obblunbiM
LHAPOKO PacrnpoCTpaHeHHbIM BONLTMET-
POM NOCTOAHHOrO TOKa (ABOMETPOM), Bbi-
NONHAIOUUM DYHKUVIO nHTerparopa.

BepHemca k dopmyne (2) u nepenm-
WweM €8 B HECKONbEKO WHOM Buae:
Cack=90n.p/Ng ¢ (3), rAG N, ¢ — HUCNO pe-
NeHVA WKanbl BOALKTMETPA, Ha KOTOpbLIe
OTK/IOHUAACL CTpenka NPu WU3MepeHun
Ug,c: @ Ngp — TO Xe, npu uamepedun Ue,
(Ha Tolh Xxe wkane). [puMem ng . Benu4n-
HOM NOCTOAHHOW. B 3TOM cny4ae
0gex=K.Nep, (4), rae K=90/ng o=const.

Takum obpa3om, nony4demM nuHenHoe
YpaBHEHUE C NOCTOAHHLIM KO3ddUumeH-
TOM, NOKa3biBalOWMUM, CKOMBKO rpanycos
yrna 3CK npuxoamTca Ha OAHO AeneHuve
WwKanbl. HeTpyaHo yBnaeTh, 4To ecnam K=1,
T. 8. n6.c 83AT0 pasBHbiM 90 geneHuaMm
wxanb!, To ncp Gyner HenoCcpPeaACTBEHHO
orpaxatb yron 3CK 8 rpaaycax:
Oy =1Neg (D).

Ha npakruke oOuivHO He Tpebyertca nu3-
MepaTb yron 3CK B npepenax or Hyas Ao
MaKCUMyMa OTKNOHBHUR CTPpenku. BnonHe
AOCTaTONHO BbIAENUTL Ha wKane y4acrok
DONYCTUMbIX (PEKOMEBHAYEMbIX) 3HAHYEHWW
yrna, npuyemM ator y4acrox MOXeT ObiTb
paccy1MTtaH ¥ HaHeCeH Ha Hee 3apaHee,

NpY YCAOBKMK, HTO YACNO NG.c Byaer 3arem
HEeW3MEHHbIM NPU BCEX naMmepeHunx. AG-
CONOTHOR 3HaYeHUE NG .c MOXeT ObiTh B3K-
TO nOOBIM, HO ANA YyMEHbUIBHUR norpel-
HOCTY U3MEPeHuiA ero cseayert snidupaTh
Y KOHUA WKasbl Y XenarteNbHo TaKUM, YT0-
6t K 6bin0 uensim yucnom. O4yeHb yaobHa
NOATOMY liKana BONLTMETPa, MMEeKWas
90 unu 100 aenedwnin, NO3BOAAKOLLAR BECTH
npsMon otcyet yrna 3CK 8 COOTBBTCTBUM
C (D), xoT8 (4) NOKA3LIBAABTY, HTO BO3MOXHbI
camble Pa3nruyHbie BapHUaHTb! WKansl.

B xayectee npubopa AnNA naMepesus
npuroneH nNw6o0MA roTosbii BOALTMETP
NOCTORKHOIO TOKA WY aBOMeTp, UMel-
L cpean Npoymnx nopananasous: O0...1
unu 0...10 B. lMogkniovaor npubop K uc-
cnenyeMoun Lenu yepes nocnenosarenb-
HBIKW NepemMeHHBIn pe3uncTop (peocrar);
ero BCTpausaldT B KOPAYC BONLTMOTPA,
BbiBeAA PYuKy HA 0AHY w3 OOKOBBLIX CTe-
HOK, WAy opopMAROT B BMAE OTAENbHOW
NPUCTaBKW,

ConporuaneHme nepeMeHHoro pesmc-
TOpa (B XMNOOMAax) MOXHO NPUBANXEHHO
pPaccyYUTaTL no dopmyne:
R=1,5"10"(Ug c~Upp)/ln.o: FAE Upp — npe-
Den UCnonb3yeMoun WKaNL BOALTMEeTPa, B;
Iy o = TOK fI0AHOrO OTKNOHEHWUA CTPENKHA, MKA,

[Mpouecc unamepeHun yrna 3CK nNpuH-
HUNUaNbHO He OTnYaeTCs oT ONMMCAHHOro
B [2], HO conepxuT OAHY HOBYKD Onepa-
uuio. flipn nwamepennn HanpaxeHus Ug .
nobapoYHbIM NepeMeHHbiM pe3ucTopoMm
yCTaHasNuBawT CTpenky B80JibTMETpa HAa
3apaHee BbibpaHHOe 3Ha4YeHue Ng . (M TaK
NOCTYNarT NPy KaxXaoM UaMepeHuu yrna
3CK), nocne 4yero namepsoT cobCTBEHHO
YTON NPAMBIM OTCHETOM ero 3HaveHnus no
wxane,

B camom o6uiem cnydae wkany npubo-
pa nocne sbibopa 3HAYEHUR Ng » FPaAYN-
PYIOT ¥UAr pasMeyHalT 8 HEeoOXOAUMbBIX
npenenax no ¢opmyne (4). Ang noebiwe-
HHUA O0BLEKTUBHOCTU N3IMEPEeHUI YCTAHOB-
Ka Ng ¢ ¥ CHATA@ NOKA3aHWA N Creayer
NPOBOAUTL Ha YCTOMYNBbLIX Manbix o6opo-
Tax ppyurarens.

MorpewHxocTs namepenus yrna 3CK 3a-
BUCUT rnasHbiM 0Opa3om OT Knacca ToOHHKO-
CTA MCNONB3YEeMOro CTPeno4yHoro npudopa
1 obbiyHO HAXO0AWTCH B npegenax 3...5 %
(yxa3aHHaa 8 [2] TouHoCTL 0,3 % — ouwun-
6o4Ha). Jvoro BNONHeE AOCTATOMHO, NO-
CKONbLKY TeXHUYeckue yCcnosua AonycKkawT
DOBOJIbHO 3HAYUTENbHBIY Pa3dpoc 3Have-
HWWA 3TOrO yraa (ANK XUrynesckoro aswvra-
Tensy, Hanpumep, 52...58 rpan.). YCraHo-
BUTb Xe yron 3CK ¢ norpewHOCTbO MEeHee
2...3 rpaa. NpaKTu4acky HeBO3IMOXHO U3-
3a nodT08 MEXaHU3Ma ABUrarens.

Tem, KTO yxe nosropun npubop, onu-
CaHHbIA B {2], NOCOBETYIO BHOBbL BBECTH B
Hero noanvana3aod 0...1 B v BCcTpouTtb ne-
PEeMEeHHbIA pe3ncTop, obecneuynsalovin
YCTaHOBKY Ng » BONU3KW KOHLIA UMK HA KOH-
ue wxkansl. [Ipy CaMOCTOATENBHOM W3ro-
TOBMIEHMU BONLTMETNA MOXHO UCNONL3O-
BATL MUKPOABMNBPMCTPHI C TOKOM NOMHOMO
OTXKNOHEeHUA cTpenku ot 50 no 500 MKA U
conpotneneHvem or 200 no 2000 Om. MNpu
HeyAOOHOW NO rpagyvpoBKke LWKane pexo-
MEeHAYIO BblASNUTL HA HBN TONLXO CBKTOP
HeoOxoaumMbix (A0NYCTWMbIX) 3HAYEHU
yrna 3CK, a xpankwue yyacTks 0603HaYuTL
KaKk «bonbuwie» nam «MeHblie», IpaHnLb
cexTopa onpeaennioT no dopmyne (4), a
Ng.c BEIOMPAIOT HA KOHUE LWKank. B Npo-
CTerileM Cny4ae BbLIYUCNEHHbIe 3Ha4YeHnua
Vina npocTo 3anvcuiBaldT Ha auLleaon na-
Henu npubopa.

PALIUO Ned, 1998
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CTABUJIU3ATOP HAMNPAXEHUA
B CETEBOM ALANTEPE

HN. HEYAEB, r. Kypcx

Bonbiran 4acrb MMIOPTHLIX ManorabapuTHbix ceTepbix 610K0B NNTa-
HuUs, Ha3bIB3EeMbIX aRanNTepamy, He NMEET 8 CBOeM cocTase crabunu-
3a70POB BHINPAMAECHHOIro HanpsxeHua. No3aromy 419 HAX XapaKTEepPHb!
BLICOKNA YpPOBEHRb NYynbsCaumn n Hn3Kas ctabunsHOCTb BbIXOQHOTO Ha-
NPSIXKEHN, YTO He rognTCa Ans MHOrux BbITOBbBIX 3NeKTPO- ¥ Pagno-
npubopos. BeixogomM M3 TaKOM CATYAUNKN, N0 MHEHNIO aBTOpPa, MOXET
ObiTb YCTaHOBKE B aganrep mManorabapunrTHoro crabunu3laropa Hanps-
wenusn. Ans aroro norpebyerc MuHUMYM AETaneH WnpoKoro npumMe-

HeHuns.

CxeMa oQHOrO ¥3 Takux YCTPOWCTB
npuBeaera Ha puc. 1. Ero obpa3yior Asa
TPAH3UCTOpa W Asa pe3ucropa. lonesow
TpaH3aucrop VT 1 suinonHser GyHkumio re-
Heparopa Toka, a GuNoAsPHbLIA COCTaBHOW
TPAH3UCTOP VT2, BKAKCHEHHLIA 3MUTTEep-
HbiM NOBTOpUTENnem, — ycuaurens TOKa.
HYepes peanctop R1 nporexkaer OTHOCU-
TensLHO CTabvunbHEIA TOK, NO3TOMY U3Me-
HEHUEM ero CONPOTUBNEHUA MOXHO pery-
NMPOBaThb N 3HAYEHUVE BLIXOAHOrO HanNpPR-
xeHna (Ug, . ) NPaxTuiecky or Hyna, Peau-
crop B2 3agaer HeGONLINOW HaYaSIbHLIN
TOK, HEOOXOAUMBIA AnNg UCKAO4EHUs No-
BbILWEHUA BLIXOAHOIO Hanpaxenua npwv
NUTaHWWN Harpyaku, notpebnsawouien ToK 8
HECKONbLKO Muanuamnep.

Viz KT8238

puc. 1

MakcuManeHOe HanpPAXeHUe Ha BbIXO-
Ae ctabunnaartopa onpegensior No Npv-
6nnxenHon hopmyne

Ugix(B BonbTax)=R1lT4(A)-1,5,
rae R1 — B8 kunoomax,a |yt — HavanbHbv
TOK CTOKa NONesoro TpaH3ncTopa B Munm-
amnepax.

Ana HopMansHOW pPaboThl MNONEBOro
TRPAH3NCTopa Heodbxoaumo, H4ToObl NOCTO-
RHHOE HanpsaxeHue Ha nem Bbino He MeHee
3 B, npUMEpHO Takoe Xe HanpsxeHue
AONXHO ObiTb U ana HOpManbHon patoTol
6GunonspHOrg TpaHauctTopa VT2, 310 03Ha-
yaeT, YTO HanpaxeHue Ha pxope crabunu-
3atopa (Ug,) AONXHO NpesbiwlaTb BbiXOL4-
HOe agantepa He MeHee 4Yem Ha 3 B. lNo Ton
Xe GopMmyne MOXHO onpene/mTb U Heobxo-
AYMOEe HOMUHaNbHOE COonpoTvuBneHue ne-

ey e P 1

Ona BONbTMETRa BNONHE AOCTATOYHO
nsyx noaauanasoHos: 0...1 1 0...15 B (unn
0...20 B), npuyeM nepsuid M3 HUX MOXHO
poobLe OTBECTV TONILKO ANR U3MEPEHUR
yrna 3CK,

OnucaHHbih Nnpubop obecneynsaer yc-

PALUO Ne4, 1998

peMeHHoro pesucropa R1, obecneuunsaio-
wero tpebyemMbin AvanaloH U3MEeHeHUA
BbIXOAHOTrO HaANpRxeHus. Ban at1oro pesuc-
TOpa cnenyer cHabanTb pyykon-«Knosu-
KOM=» 1 NPOrpanyUpoOBaHHON LLKANOW.

KoadppuumeHr ctabunaunzauum Takoro
papnaHTa crabunn3artopa — 50...60 npw
BLIXOgHOM TOKe 200 MA, BxoaHOE Conpo-
TUsneHune — npumepHo 0,5 Owm,

Moneson TpaHauctop VT 1 noabupaior
u3 cepuis KMN3o3, KMN305 vnn KN307 ¢ ra-
yanbHbiM TOKOM CT0KA 5... 10 MA. Crarnue-
cxuii KoaddunumeHT nepenayn Toxka 6asbl
Tpanancropa VT2 — He meHee 1000, no-
3TOMY OH aonxeH ObiTb cocrapHbIM —
KT829 ¢ 6GykseHHbiIMK nsaexcammn A-T,
KTS/73A, KT9736, a ecnu no3sonfver Kop-
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nyc apanrepa, 70 u KT827A-B. MoxHo
TaKxe ucnonb3osarh aAsa OuMNONAPHLIX,
BKNIOYMB MX O CXeMe COCTaBHOro TPaH3un-
CTOPA: NepPBbLIA U3 HUX — MANOMOWHbIN U3
cepuinn KT315, KT312,KT3102, a eropoin —
MowHbIA U3 cepuint KT815, KT817.

——— gy E——T

TaHOBKY yraa ICK npepuisatens 6arapeii-
HOW CHUCTEMbI 3aXxuraiun ¢ Heobxoanmon
TO4YHOCTbIO, 4TO NPOoBepeHo aBTOPOM Ha
npaxkTuke. Ecam astomoOuNb OcCHauweH
3NEKTPOHHBIM DNOKOM 3aXuraHua, To ANS
yCTaHOoBKW yrna HeobxoanMOo Ha BpEeMA

T o —_ — f—

NCTOYHUKU NNTAHUS

Bonee npakTUiHbIM MOXET 0Ka3aThLCH
ctabunuaayop C nepexno4yaeMuMu Guk-
CUPOBAHHLIMK 3HAYEHUSMU BBIXOAHOIO
HanpsxXeHus, BbINONHEHHbIW, Hanpumep,
no Cxeme Ha puc. 2. B HEeM nepemeHHbIN
pe3ucTop (R1 no cxeme Ha puc. 1) 3ame-
HEeH UENOYKOW MNOCTOAHHBLIX Pe3nuCTopos
R1-R6, xoMmMmyTnpyembix nepexksaiovare-
neMm SA1. MNoaGopoM Kaxaoro U3 atmx pe-
3UNCTOPOB, Ha4YHan ¢ peauctopa R1, ycra-
HABNUBAIOT XENaemMole 3HAYEHUN1 BLIXOA-
HbIX HANPAXEHWUHA.,

Hacrpaunsatb Taxon crabvwnanzarop nyu-
we npv suixoasom Toke 100...110 mA. Ec-
N HOMMHANBHOE BbLIXOAHOE HanpaxXeHue
anantepa 12 B, Yo MakcumansHoe c1abu-
NM3NPOBaHHOE HanpaAXxeHue 6yaer npw-
MepHo 9 B.

[Monb3yachb apanrepamm C TakvuMy
crabunuzaropamu, cnegyer YyunTuisarb,
YTO NPY HEU3MEHHOM BXOAHOM Hanpsi-
XeHun, Hanpumep 12 B, »n npu ManoMm
BLIXOAHOM HanpaxeHuy, Hanpumep 3 B,
3HaYMTENbHaA 4acTb NONEIHON MOUWHO-
CTHU BbLIAENSIETCA HA Tpan3uctope VT2,
370 NPUBOAUT HE TONMbKO K NONOMHKU-
TeNbHOMY HarpeBy TPaAH3WUCTOPRA, HO K
cHuxeHniw KNLO scero 6noxka nuiaHug.
N3bexarbL a10ro MOXHO ONHOBpEMEeH-
HOW KOMMYyTaUUEeNn BXOAHOIo crabunu-
3VPOBAHHOIO HanNpaXeHwva (Kak 8 crabu-
nu3artope No cxeme Ha puc. 2) n Hanpa-
XEeHNnA BTOPU4YHON oOMOTKK CerTeBoro
TpanchdopmMaTopa, Xax noxa3ano Ha
cxeme, npuseaerHoM Ha puc. 3. Bnsa
3TOro NOTPebyrTCA ABYXCEXKUMOHHbLIN
nepexknyarens Ha HECKONLKO NONIOXe-
HU, nanpumep (14-41, 4, KOHEYHO,
TuiarenbHaa npopaborka MmoHtaxa 6no-
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Ka nnTaHuna. B ecnm oH oxaxeTca CKNOH-
HbIM K CaMOBO30yXaeHunto, Toraa napan-
nensHo BLIXOAHOMY pe3ucTopy R7 npwv-
AeTCA NOAKMIOYNTL KepaMUveCKUin KOH-
aeHcatop emkocteio 0,01...0,1 MKD —
OH YCTPAHUT 3TO HEMNPUATHO. ABNEHUE,
ANna ymexblweHua nynbcauui Boi-
XOAHON0 HanNPXEeHUs NoAe3HO coeann-
HUTb 6a3y TpaHauctopa VT2 (puc. 1 v
2) ¢ obwuM NPOBOAOM Yepe3 okcua-
HbiA KOHZBHCATOP eMKOCTbIO HEe MeHee
47 mx® Ha HanpaxeHue 16 B, a sxB0-
asl Mmocta VD1, noaknwoyaembnle K

TpaHchopmatopy, — KepammueCKUM
KOHAEHCATOPOM E€MKOCThLID He MeHee

Q.01 MkD. ]
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UCTOYHUKN NMUATAHUSA

"UNDPPOBOE" SAPRAHOE YCTPOUCTBO

B. XYPABJIEB, r. Sneprogap 3anopoxckoi obn.

flpenmywecrea nhaNBURYanbHOK 3apAafKy aKKymMynaropos, CO-
cTasnsownux 6arapen nNUTaHua annaparypbi, B3MepNTCsAbHbIX NPH-
60pos, 0b6LEeNn3BECTHbI: NPOANIEBAETCH CPOK X cNYyXObl, noasnser-
CSl BO3MOXHOCTb OQHOBPEMEHHONA 3apanKkn akKymMy/isiTopos N3 pa3-
nuunbix baraped n 1. n. OgHaKo paguonlodbuTen peaKko CTPONT 3a-
PAOHbIE YCTPOHCTBA MHOrOKAH3AbHLIMU — OTIYIHUBAIOT KaXyu{ascs
CNOXHOCTb ¥ QOPOroBn3HAa. ABTOPD Xe nybnuKyeMom cCTare yTBEepX-
RaeT, 4T0 B [aHHOM CNy4Yae He CTOMUT XaneTb O 3aTparax — OHU OKYy-

narcs. Bcnomuum, O 4YemM rosopur HaponHaa MyapoOCTh:

nnaTuT geaxagst .

B nevyatu, Hanpumep 8 [1], nosBmnnocL
onucaHne MHOroKaHanbHOro 3apsaHoOro
YCTPOWCTBA (3Y) C KOHTPONEM HANPAXEHUA
KaXa0ro U3 3apRxaemblx akkymynaToOpoOBs K
OrpaHu4eHneM 3apsaHoro T0ka no Ao0CTu-
XKEHWU NOPOroBOro HaANPSXXEHWA 3apaaxu.
Kak ¥ Bce Takue asroMaTuieckue ycTpon-
cTBa C KOHTPO/IEM CTENeHW 3apsifikn aKKy-
MynsiTopa, OHW, KOHE4HO, yAoOHb! B obpa-
lLeHun. Ho kKak noxkaabiBaer on.iT, Nogos-
HOE nocTpoeHmne 3Y NpUBOAUT K yxyawe-
HUI0 ero KI[ no cpasHeHWIO C nocnenosa-
TeAbHLIM BKNIOHEHWEM aKKYMYNSATOPOB, He-
onpasnaHiHoMy ychoxHeHuo. C yxyaweHn-
em KMNA npu nutaHun OT CETH eule MOXHO
CMUPUTLCS: B Npouecce akcnnyarauuu 6a-
Tapeu CTOMMOCTbL INEKTPO3HEPrun, noTpa-
YeHHOU Ha ee 3apaaky, HUHTOXHA B CpaBHe-
HUW CO CTOUMOCTBLIO CaMINX aKKYMYNATOPOSB
n 3Y. YcnoxueHnume xe 3Y aBTopb! crarthi, O
KOTOPOX YNOMWHANOCL BLIWE, Ha MOW
BarnsAa, npeoaoneny 's nob" — npu Hapa-

"CKkynon

LWMBAKWK YMUCNa KaHano8 A0 Yerbipex OHW
NPUMERUNK Y cHeTBepeHHbIn OY.

Adymaio, 310 He Ayyluee pelweHne Npo-
Onembl. leno B TOM, 41O 0OLas TeHAEH-
LA Pa3BUTUR CXeMOTEXHUKU CEepPUNHbIX
YCTPOMUCTEB NOCNEAHUX ABYX ACCATUNCTHA
cauperenscrayetr 06 yMeHblueHun B wx
CcOCTase ylenLHou Aonyu aHanoroBbiX yCT-
POMCTB, 3aMEeHON ux uPpPOBLIMU, KOTO-
pble B yCcnosuax MacCcoBOTr0 NPOM3BOACT-
Ba UMel0T NAYYLIYIO NOBTOPAEMOCTb Bbi-
XOAHbIX NapamMeTpos.

HecmoTpsa Ha TO, 4TO paguontoburtenu,
KaK npaswno, CO3AaIT eANHUMHDLIE KOHCT-
PYKUMN, NOBTOPREMOCTb ANA HUX UMEET He
MeHblUee 3HavYeHue: npowe, KORe4Ho, co-
Bparb YCTPOMCTBO NO NPUHUMNY "caenan v
3a0bin, Kak OHO paboraer”, YeM NoTPaTUTL
Ha ero HanaxveaHue AparoueHHLIN TBOP-
4Yeckui noll. HemanoBaxHo u TO, 4YTO cero-
AHA 3NeMeHTb! LMPPOBON TEXHUKN NelleB-
ne u bonee NOCTYNH.

Mpennaraemoe “"undposoe” JY Ha
YeTbipe KaHana Ana HukeNb-KaaMuesbiX
akKKymMynatopos (CM. cxemy) pazpabars!-
Banocb UMEHHO UCX0AR U3 Takux npea-
NOCLINOK.

OCHOBHBI® TeXHHMYEeCcKHe Xapakre-
PUCTHUKM;

Pexvm pabotbl ........ KPYINMOCYTOHHbLIN
Temneparypa oxkpyxatoein

chenbl PE L R By T +20...35
HYucno onroBpemeHHO 3apaxa-

eMbuIX AKKYMYNATOPOB ..... oT 1 no4d
SapAgHLIM TOK, MA . . .. i v e e e et 50
Tunopasmep 3apaxaembix

AKKYMYNKTOPOB, . . ......... "Size AA”

HanpaxeHue 3apaxeHRoro
akkymMynaropa, B
JNNTeNsHOCTL KOPOTKOro
3aMbIKaHUA BLIXOAA - . .HE OrpaHuteHa
Pabora 3Y 3axnio4aercsa 8 cnenywo-
weM. Ha Bxoa CN (BbiBoa 1) cyertymuxa
DD1 nocTtynaioT TakyoBbie UMNYNLCbI C
qactoron 100 Nu. Ha ero sbixonax 2 v 4
(BeIBOALI 12 n 13) NpUCYTCTBYET B NBOUM-
HOM KOQE HekoTopan undposas KOMOK-
Hauus, ABNRKAIOLLANACH anpecom, T. e. HoMe-
POM KaHana 3apsaHoro ycrponucrea. Cur-
Han 3TOoro KoAa NocrynaeTt Ha afpecHbIn
BX0A MyneTunaekcopa (eweoab 10, 9 mu-
kpocxembl DD2). [lonyctum, 4T0 8 HACTO-
AWM MOMeHT B cHeTunk DD1 3anucano
yucno | (1=0, 1, 2, 3). Hepes mynbrunnex-
cop (exoabl X DD2) HanpsaxeHue ¢ |-ro xa-
Hana 3Y noCTynaer Ha HEUHBEPTUPYH-
wuin Bxoa (BbIBOA 3) xoMmnaparopa DAT,
KOTOPLIK CpasrunBaer ero ¢ obpa3yoBbiM,
COOTBETCTBYIOIUM YCTAHOBAEHHOMY Ha-
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OPAXEHUID OKOHYAHWA 3apSaKy akKymy-
nATORA. Ha BLixoge KomnapaTopa (8bBOL
6) K0 BpemeHn oKoHYaHNA |-ro TakToBOro
UMNyNbCa COHPOPMUPYETCH HaNpPAXEHUe
BbICOKOr0 ypOBHA (axkkyMynaTop, NOAKNIO-
YEeHHRI K |-MY KaHany, 3apaxed), unun Hn3a-
KOrQo yposHA (akKKYMYNATOP Pa3psXeH),
KOTOPOE nocTynaer Ha s8xoabl D rpwrre-
pos mukpocxeM DD3I, DD4 scex yerbipex
KaHanos. B 3TOT MOMEHT uepes3 aewnd-
pPaTop (Bx0Ab! Y Mukpocxemws DD2) Ha
Takroswin Bxon C |-ro rpurrepa nocrynaer
UMNYALC HN3KOMO YPOBHA, CBOMM CNAA0M
(namerHeHuem Hanpsxenus ¢ -3 B ao +3
B), npouasoaswmn 3annuce nHbopmaumm
¢ nHpopmaumnorsoro sxoua D. Cocros-
HUe 3TOro Tpurrepa cCraHeTCca HEN3MEH-
HbiM RO CAeayiwero 1akTosoro UMnyne-
ca, T. €. no NoBTOpeHnn agpeca. Hanpsn-
MEeHUA Xe C BLIXOAO8 Tpurrepa, Hanpu-
mep, tpurrepa DD3. 1 3apaaHoro yana A1,
NOCTYNAT Ha KnAwuyesbie TPaH3UCTOPL!
VT2, VT3, x0TOpbLIE BKNKYAKT COOTBETCT-
BEHHO 3apsAHb TOK (akkymynatop GI1,
NOAKNOYEHHBIN K Kanany ¢ aapecom «0x,
paspsaxeH) u neaukarop HL2 "Her 3apsan-
KW' KPACHOTO LBeTta cBe4eHnn (akkymynn-
TOP 3apaxeH).

Takum 006pa3om, B ONUCHIBAEMOM YCT-
POUCTBE WCNONLIYETCH ESANHCTBEHHLIN
aHaANOrOBbIK "CKOMNL3KNIA" B3NEeMEnT — KOM-
naparop DA1, noguepefHO (Kak rpoccmein-
cYep BO BpeMA ceaHCa QAHOBPEMEHKHOW Ur-
Pbl) NPUHUMAIOLLWA PeLleHVe N0 KaXaomy
U3 YeTLIPEX AKKYMYNATOROB: ObiTb MY B TE-
YeHME YeTbipex NocneayllWwmx TakTos noA
3BPALAKON MAN XE HeT.

Takrosbie MMNYALCHLI, Cneayiwue C
VABOEGHHOM 4acToTon cevu (98...100 y),
nocTynarT Ha Bxoa cyetyuka DD1 ¢ gul-
xona BbinpaMutens VD1VD2 uwepes ¢op-
MUpPOBaTeNb, O0Pa30BAHHLW 3nemMeHTa-
M R3, C5, VT1, R4. C 8LIX0A0B cCHeTIUKA
TakToBas nocCneQoBaTeNnbHOCTL Nepe-
Kn4aeT kaHanb 3Y ¢ 1acrorton, 6nnakon
K6 Myt =21, /16=2.50/16 = 6 y), a
rnepexkniovenne kaxaoro kaHana 3Y npo-
ucxoant € vacyorov okono 1,5 fuw:
(Fopexn=hha/452:50/16/4 = 1,5 Tu). Npw
3TOM HacTOoTa8 MOpPraHua” wHaAuKaTopos
aapsaku HL2 — HLS, npu auHeirHoM nx
PacnonoXeHn n OTCYTCTBUN BKKYMYNS-
TOpOR B 3Y (NepBbiM MMNYNbCOM KaHan
BKAKOYAGTCH, @ NocneAYiOLLWIA — BbIKNO-
YaeTCAa, T. €. Hacrora "Moprauua” nHan-
Katopos elle B 2 pa3a Huxe), He pasapa-
XaeT nonb3osarenn — pabora ycTpoucT-
Ba B 9TOM cny4yae HanoMmMHaet BCemM n3-
BECTHYIO @nNOMHYI0 rupnasgy. Ecnv vacro-
TY "MOpraHna” eobparb 60nbweint, Ha-
npyvmep 10 xlu, TO CBETOBbLIC CUMHAANK!
MHAUKETOPOoB nNepectaHyT DuiTe 3amer-
HbIMW — YCTPOMUCTBO HE CTaHET npusne-
KaTh K cebe nosouwieHHoe sHUMaHue, a
ecnv meHblien — aenaer HeyAobHLIM yC-
TPAHEeHWE 4aCcTO BO3HUKAWEro HEeKOH-
TaKTa NPY NOAKAIOMEHUN K 3Y akkymyna-
TOPAa C  OKUCNeHHOW  KOHTaKTHOW
NOBEPXHOCTLIO.

KonagHcarop C5 npegorepawaer Bo3-
MOXHbLIE cOon cHetumka DD1 n3-3a nomex
B nuTalowen cetn. Yrobbt nabexartb BhixO-
Dav.3 CTPOA MUKPOCXEM NPN CMEHe NONAP-
HOCTY HATIDAXEHUS! 3aPAXAGMOro aKKymy-
nAaTopa (13-3a ero nepenofiiccosrkv Unu
OWNOOMHOrO NOAKMOYEHUR), NUTAHUE WX
BbIBNAHO ABYNONAPHDLIM,

DyHKUMIO kKomnapaTopa {DA1) suinon-
HaeT OY KP140Y[ 1208, obBecneuwsaro-
Wnii rapaHTMpPOBaHHbie nNapameTpbl npw

PALIO Ne 4, 1098

HW3KOM Hanpsxeruu nutanna. OH, kpome
TOTO, ABNKETCA OTHOCUTENbHO "MedneH-
HbIM™ ¥ 00ecneunsaeT 33AEPXKY u3MeHe-
HUA HaNPAXeHUA Ha VHPOPMAUMOHHOM
gxofe D Tpurrepos npy NOCTynAeHUM Tak-
TOBOro umnynsca Ha GC-exoa, T. €. uMeer
"BCTpoeHHE PHY" Ha BbIxOAE.

Ceetonnon HL1 (3eneHoro usera
CBEUEHUS), ABNRMUWUNUCE UHANKATOPOM
BKNIOYEHUA YCTPOWUCTBA B CeTb, COBMECT-
HO C pesncropamut R11 — R13 obpaayer
UCTOYHMK 0OOpa3uoBOro HaNPRKeHus.
CoorsercTeyoiluee eMy Hanps>XeHue ua
UHBEPTUPYIOLWEM BXOBE KoMNapartopa
DA1 ycraHasnusatoT pesncropom R12
PaBHbLIM HANPSRXEHUID 3aPRXEHHOro
aKKyMyRaTopa.

Ana nossiwenna KOO crnaxwmsanue
BEINPDAMAGHHOIO HANPAXeHus PUNbTpyio-
MK KoHaeucaropamu C1 v C2 npouc-
XO0OQUT TONBKO 8 Uenax NUTaHus Manowu
MOWHOCTK. Hanpaxenwe nuranna mano-
MOLLHOW 4acTw yCTpowncTBa cvabunnanpo-
BAHO napamerpuyecknmm crabnausarto-
pamn R1VD4 n R2VD5.

Bce nOCTORHHbLIE Pe3ncTopsl —
C2-23, nopacrpoeynsin R12 — Cl13-19
UKW, HTO Aay4dwe, MHOroobopoTHLIN
Chns5-2, CN5-14. KoHpeHcaTopbl —
K10-17 u K50-35.

Bmecto KP140Y11208 npumenum ero
aHanor ua apyrux cepvn OY, paborocrno-
COOHBIM NPU HU3KOM HaNPAXEeHuU nuTa-
HUR. XKenarensHo, 4To6u MOLLHbLE BbINPA-
MuTesibrble auoast VD1 v VD2 6uinu ¢ 6a-
pbepom LLIOTTKU 1 BOSMOXHO MEHbLLIMM
NPAMbIM NafleHUEeM HANPAXEHNA.

TpaH3ucTops! cepun KT3102
(VT2—VT19), paboTaowmne B Knwo4eBOM pe-
Xume, A0NXHB ObiTb C BbICOKUM 3HR4EHU-
eM KoapduuneHta aepenaym Toka 6asul.
fpw npuMeHeHn TPaH3INCTOPOB C MEHb-
LLIMM YMCREeHHbIM 3HAYEHVEM ITOro napa-
METp4d Harpy3oyHoO® cNoCOBHOCTH TRUrTe-
POB MUKDOCXEM OKAXKETCH HenocTarouHo
DNR BBEAESHUS TPAH3MCTOPO8 B HAChILLe-
Hue (ocofeHro VT2, VT4, VT6, VT8. sknio-
YaloWUX TOK 32PAAKKM akKymMynaropas), B
TaKkoM cnyyae NPUARTCA NPUMCHUTL CTa-
OunurTpon VD4 ¢ 60siblimia HANPAXEHUEM
crabunuzaunn, Hanpumep KC138A,

CereBou BroK nNUTaHWA BbINOMHEH Ha
UMEeBLWIEeMCA B Hanwiun Tpauchopmarope
MOWHOCTLIO 3 BT. Dencrsyiowee 3Have-
HUE HANPRAKEHUA Ha KaxX[0n n3 ero obmMo-
TOK || u HI nop warpyakon — S B. MOXHO
MCNOABL30BaTL YHUDUUUDOBAHKbLIE Ha-
KansHele TpanchopmaToph cepviv TH.

KOHCTRPYKTUBHO 3Y BLINOAHEHO B KOP-
nyce, CnaaHHOM #i3 nNNacTvH Gonnrupo-
BaHHOIrO CTEKNOTeKCTONMYa TOALMHOW 2
MM. B BepxHen 4YacTu Kopnyca UMEeeTcs
KacCerta anA NOJKNIOYEHUA 3apaxXaembix
AKKYMYNATOPOB, a8 HANPOTUB KaXxaorQ ax-
KYMYNATOPA — COOTBETCTBYIOLNA eMY NH-
Aukartop 3apanku. B sepxuen n HuxHen
CTEeHKaxX Xopryca 8 panoHe pa3MeuleHwus
CETEBOro rpaxHchopmMaropa npocsepneHbl
QEHTUNALUOHHBLIE OTBEPCTMA.

KongeHcaropet C6, C7 n C8—C10,
WYHTUPYIOWUE Leny NNTaHna MUKPO-
CxeM, cCneayer pacCraBuTb Ha Pa3HbIX
yHacTKax MOHTAXHOW (1naThi.

Hanaxusanwe npasuneHo cobpaHBOro
YCTPOWCTBA HECNOXHO. Mlocne sxaioHeHus
NMUTAHUA QONXKEH 3aCBETUTHLCA UHAWKATOR
HL1 (3eneHoro usera ceeyeruvn) n “aamn-
rate’ wuHguxkatopsl HL2—HLS (kpacHoro
ceeYyeHus). 3areMm, noodepenHo 3ambikan
KOHTAKTbl KaxA0ro N3 KaHanos yCTPOWUCT-

NCTOYHUKY MNMTUTAHUSA

Ba, NPOBepLIL, racHeT N1 Npyv 3TOM COOT-
BETCTBYIOWWNIA My wHaNKaTop.

(Tocne Takon npeasapuTenbLHON NPo-
BEPKW NoAKNIoYnMTE K Nt06oMy 13 KaHanos
YCTPOWCTBA 33PAXEeHHLIA aKKYMYRRTOP U
NOACTPOeyHbIM peancTopom R12 ycrano-
BUTE Ha MHBEPTUPYIOWEM BXoae Komna-
paropa DA1 obpa3uosoe HanpsxeHue,
pasHoe 1,43 B. MNpu atom uHavkayap 3a-
pHAHOro 6N0Ka 3Y0r0 KaHana AonNxew
CBETUTLCH.

Pabotrarte xe ¢ npennaraembiM 3Y
ewe npoue. flporpnre KOHTaKTHWE no-
BEPXHOCTY 3apaAXaeMbiX aKKyMyNaTopos
CNUPTOM U, cobnofan NONSPHOCTL, NoA-
KMOUNUTE UX K NPYXUHALLWUM KOHTaKTam
KacceTol. Ecavt akkymynaTop pa3paxe,
TO COOTBETCTBYIOMY My CBETOANOA He
RONXKEH CBEeTUTLCH BoOBwe. Bece yyawa-
oweeacn "MuraHme” ceeToAnonos canae-
TeNbLCTBYET O CKOPOM OKOHYAHUU 3apHa-
KW 3KKYMYARTOPOR, a eCNivt KAKON-TO N3 N3
AKKYMYJIATOPOB NONHOCTLO 32paXeH, TO
ero CBeToavuon roput HENPEepPHBHO.

KOpOTKO 0 BO3MOXHOM COBEPWICHCT-
soBadny onucaHHoro 3Y. UctouHuk ob-
pasuyoBoro Hanpsxenus (MOH), noctpo-
€HHbI Ha CBeroavofaax, UMEET OouLlyTu-
Mbild oTpuuarensHein TKH — npuMepHo
2 MB/°C npu pabouen temneparype. Cne-
A0BAaTeNbHO, NOBLILIEHWE Temnepartypbl
Ha 15°C npuBOAUT K HEOO3apROKe aAKKY-
Mynaropa npuwepHo Ha 0,03 B. 310, kKO-
HEYHO, He fABNHeTCR Cepbel3HbiM Hepo-
cratkoM 3Y — wu3-3a 0cobHeHHOCTen
BOJILT-aMNEePHON XapaxTepmCInKn Hu-
KENb-KaAMUEBBLIe aKKYMynsTopsl “Heno-
GupaioT” NO 3TON NPUUNHE BCEero He-
CKONBbKO NPOUEHTOB OoT ofuien zanacae-
MO 3Hepruni. [ng CHUXEHWUA BAUSAHUA
TeMneparyps! Ha Takon sapwadT MOH OH
pasaMeweH saanu 0T TennoBbiX NOTOKOB.
MNpn xenannn ROBGUTLCA ewe O6OoNbLIeH
TOMHOCTY PaboThl 3Y MOXHO YCTaHOBUTL
bonee cosepuwedHmn MOH, Hanpuwmep,
onucaHHe B [3]. HO TOorpa sarparet Ha
Aetanv KOHCTpympyemoro 3Y 8o3pacTyr.

Ecnn ceteson tpascdopmartop 6noka
nnuTaHua obnapaer aocrarovyHbiM 3anad-
COM MOLWHOCTH, MOXHO YBEANYUTL TOK 3a-
PAAKK AKKYMYNATOPOB MK “1MCAO KaHaN0B
YCTPOUCTBA., [lNA yBenuieHusi toka 3a-
pPRAKY QOCTATOMHO 3aMEHUTL TPAH3WCTO-
pot VT2, VT4, VT6 n VT8 Ha cocrasHble,
Hanpwuep KT973A, ctabunutpodH VD4 —
Ha KC139A (mnv KC147A) n coorsercr-
BEHHO M3IMEHUTL CONPOTUBAEHUE N MOLLL-
HOCTb paccesiHu] TOXQ3aAaluinx peanc-
Topos R15, R17, R19u R21. Yucno xe xa-
Hanor HanwGonee NPOCTO yBenwwiTb A0
BOCbMH, NPUMENVB B YCTPOUCTBE BOCHL-
MUKdHaNbHbIV MyabTUTinexcop K56 1KMM2.

N nocnegree. KpyrnocyrouHan palo-
Ta YyCTPOWCYBA (NPV 3TOM aKKYMynnaTOp.bI
MOTYT NONPOCTY XPaHUTLCA 8 HEM) NpeA-
NONaraer o4eHb TulatenbHoe KOHCTPYK-
TMBHOR UCNONHEHNE C BLINOAHEHUEM Tpe-
60BaHUN TeXHUKK 6@30NaCHOCTN,
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HALLIA KOHCYJ/IbTAL S

BOSIKOB M. MTMTAPHASl NMPUCTABKA
“AUCTOLLH" C MEPEMEHHbIM OTPA-
HUMEHUEM YPOBHS CUTHANA. —
PAOMO, 1997, N2 6, ¢. 40, 41.

MevaTHaa nnara.

YepreX Ne4atHOW nnarbl YyCTPOWUCTBA
n3odpaxeH Ha pucyHke, Ha Hen paamelleds!
BCe perany, Kpome nepemMeHHoOro pe3uncro-
pa R2. Nnara paccuntana Ha yCTaHOBKY NO-
CTOAHHLIX pe3ucTtopos MIT (nnu C2-33),
KonaeHcaropos K10-17 (C1, C3, C8), K73-
16 (C2, C4, C7) u K50-35 (ocrantHbie).

KOP3UHUH M. CXEMOTEXHWUKA
YCUNUTENEWU MOLLHOCTU 3BYKO-
BOW YACTOTb! BbiICOKOW BEPHOC-
TU. — PAUO, 1996, Ne 1, c. 22—24,

O cornacoBaHuu BXOQHOro KacKkana
M YCUNUTENA HANPRAXEHUR C NOMOLULLIO
KacKkafia Ha NoNesoOM TPaH3UCTOpe
(pnuc. 9 B cTaTbe).

Mpn akcnepumeHTax ¢ 3aMeHOn corna-
CYIOUIEro Kackana Ha 6nunonapHbiX TpaH3uc-
TOPaX KackanOM Ha NONEeBOM TRpaH3ucrope
cnenqyetr y4ecTb, HYTO AAaNeK0 He Kaxabin
MOI-TpaH3nCTOp pekoMeHA0BaHHbIX CEepUn
npuroaeH ana paborbl B 3TOM Kackape.
MOXHO UCNONL3OBATL TONLKO 3KIEMNNRPLI C
O4eHb Hebonbwum (0, 1...0,2 MA) HaHaNbHbLIM
TOKOM CTOKa. TpaH3ucTopll, Yy KOTOPbIX 3TOT
TOK HaxoanTCA 8 npeaenax 0,2...1 MA, nme-
0T CAUWKOM BLICOKWIA NOPOr OrpaHuyeHus
OAAHOW NONYBONHLI CIfrHaANa B AUHAMNYECKOM
pexvmMe, SK3eMnNapL! ¢ HayanbHbiM TOKOM
bonee 1 MA HENPUroAHb! BOOOLLE.

Ansa HopmansHo# paboThl nepeaenaHio-
ro YM3Y4 neobxoaumo, 4T0bL! TOK CTOKA
MOTF-Tpan3ucTopa B pexume Noxon 6win pa-
BEH TOKY NOKOR YCHAKUTERA HANPRXEHWS B
ucxoaxsom YM34, 1. e. 4,7 mA. B cnyyae na-
roTosNeHna MOAEPHU3IUPOBAHHOIO YCHAN-
TeNsi HanpaxXeHns Ha  TpaHdaucropax
KT9115A n KT940 (KT969A) ¢ TokoM noxon
10 MA 3HaueHue Toka crtoka MOl -TpaH3uc-
TOPA TakXe NONXKHO ObiTh pasro 10 MA.

Npexae yem yCTaHOBUTb OTOOPaHHLIN
MOM-TpananucTop Ha Mecro, cneayet ybe-
AUTLCS, HTO HanpsxeHue Ha awixopne OY
DA1 nMmeeT oTpnuaTenbHyo NONAPHOCTL NO

OTHOWEHWIO K oblemy nposoay (B 3TOM
cny4yae OH 3aKpuiT). ECcnu xe OHO NoNoXwu-
TENLHO, HEODXOAUMO NOACTPOEUHLIM pe-
ancropom R10 (B ycunurene no cxeme Ha
pnuc. 6 B CraTtbe) nnan COOTBETCTBYIOWUM
emy peauctopom R32 (B ycunurene H. Cy-
XOBAa) YyCTAHOBUTBL €ro oTpruaTeNbHbiM A
pasHbim 0. TONLXO NOCANE ITOrO TPAH3UCTOP
MOXHO NOoAKAK4YUTL K uenam YM34 u tem
X€e pe3ncTopom yCTaHoauTb Ha Boixoae OY
DA1 Takoe nocToaHHOEe HanpaXeHue NoNno-
KUTENLHOWU NONAPHOCTY, NPU KOTOPOM TOK
CTOKA PaBEeH YKa3aHHOMY BbilWe 3HAYEHUIO.
PeanbHo 370 HaNpPAXEHUe MOXeT Haxo-
antecs 8 npegenax +0,1...+0,3 B. Ecan 3710
He ynaertcsa, Heobxoaumo NpoBepuTsL, nNpa-
BUNLHO NYU NOAKNIOYEH pe3ncTop R32 (kak
coobwanocs B “Paguo”, 1989, Ne 11, ¢. 53,
ero ABUXOK HEe NONXKEH COeAUHATLCHA C
npaBbiM — MO CXeme — BbiBOAOM pe3unc-
TUBHOMO 3NeMeHTa).

BenrnunHa NOCTOAHHOIO HaNpPAXeHUn
Ha Bbixoae QY ans nonyyeHun TpedyemMoro
TOKa CTOKA 3aBUCUT OT KPYTU3HbLI Xapakre-
puctukn MOFM-TpaH3ucTopa Ha ee Havanb-
HOM JIMHEWHOM ydacTke (rae TPaH3ucTop
paboraer B pexuMe peryanpyemoro pesuc-
TOpa). YeM sbille KpyTuU3Ha, TeM MeHblue
HeobxoaumMoe NOCTORHHOE HanpaAXeHue Ha
sbixoge OY n coOTBETCTBEHHO Ha 3arBope
TPaH3UuCTOpPa.

Cnepyer yqecTb, 4TO yCUNeHue no Ha-
NPAXEHUIO nepeaenaHHoro Takvm Cnoco-
6om YM3Y ¢ oTknioueHHon obweit O0C mo-
XET 3HAYUTEeNbLHO BO3PAaCT, B8 CBA3WN C Yem
HEe WUCKNIDHEHA BO03MOXHOCTL €ro CamM0803-
OyxaeHua. JTOMY CNocoBCTBYIOT TaKke w
XOopowwe 4actoTHeie napamerpul MOIf]-
TPaH3UCTOPO8. BopoTca ¢ camoso3byxae-
HUEeM OObi4HLIMK cnocobamu: CHUXEeHUeMm
ycuneuuna 8 netne O0C (npumeneHwuem
MOIl-TpaH3aucTopa ¢ MeHblwer KPYTU3HON U
aameHnon OY DA1 akzeMnnapomM ¢ MeHbLUNM
3HaYeHneM KoadduuueHTa yCuneHws Ha-
NPAXEHUR), NOHWUXEeHueM 4acToT cpe3a
umeowmxca 8 YM3Y RC-dunbuTpos, ysenu-
\J@HUEM EMKOCTY BXOOALLUX B HUX KOHAEHCA-
Topos (C1, C3, C7, C11-C14, C17, C18 8
ycunurene no cxeme Ha pmc. 6 u cooreer-
cryiowmx um 8 YM3H H. Cyxosa). He ucknio-
YEHO, 4TO MOXET NOHapoOUTLCA TaKown
duneTp Y B8 uenwu 3arsopa MOI-TpaH3ucTo-
pa. OH MOXeT COCTOATb U3 BKNIOYEHHOro

‘ Bx0d KR? 95
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mMexay sBeixoaom OY v 3aTBOpPOM pe3uncropa
conpotusnexryem 200 OM 1 yCTaHOBNEHHOIO
Mexay 3aTBOPOM ¥ O0KUM NPOBOAOM KOH-
peHcaropa eMxoctbio 200 nd (cm. puc. 9).
EMKocTb koHpaercatopa C14 B cxeme YM34
no puc. 6 pasHa 0,01 MxD.

ronvkKk B. YCTPOUCTBO 3ANYCKA
TPEXDA3HbLIX 3NEKTPOABWIATE-
NEN. — PAOKO, 1996, N2 6, c. 39.

RONONAHOHNSR K CTAThE,

bna nposepku paborocnocobuocTu
YCTPOUCTBA AOCTATOYHO U3MEPUTb Hanpa-
XeHue Ha kaoye K 8 ABYyX NOSMTOXEHUAX
aABuxka peauctopa R/7 (npy nogknioue-
HOM 3nexkTpoasurarene). [lpn ycraHoske
ABWXKA B HMWXHee (N0 cxeme) nonoxeHue
(conpoTuBfneHne MUHUMANLHO) OHO [ONXK-
HO ObiTb paBHO 50...80 (Tok 4epes knou
MaxKcumManeH), a 8 sepxtHee — 160...190 B
(KAOY 3aKPBIT).

Cnepyer uMeTb 8 BUAY, 4TO YCTPOKCT-
BO MOXeT He 00ecneynTo yBepeHHLU 3a-
NYCK aneKkrpoasurarenei MoWwHoCTLO 60-
nee 1,5...2 kBTt » ¢ 4yucnomMm oboportaos 60-
nee 1500 mun!, Cen3zaHo 310 C TEM, 4TO
MHAYKTUBHOCTL OOMOTOK Asurarenemn
BONbLWON MOLWHOCTY 3HAUUTENBHO MEHb-
we, n3i-3a vyero dopma Toxa a obmortke B
3HAYNTENbHO OTAKWYAERTCHa OT MOKa3aHHOW B
cTathe Ha puc. 2, 8. B peaynbrate spauia-
OWWUA MOMEHT Ha Bany Asuratensa He co-
3[1aeTCA U OH OCTaeTCl HenoOABVXHLIM.
KpoMe TOro, Kak nokasana pepaxkumvoHHan
NOMTa, C YCTPONCTBOM HE 3anyCcKawTcs !
apeKTpoasnrarentd HekoTOphIX TUNOoB
MOWHOCTLI0O MeHee 1 kBT, 4ro, Buaumo,
CBA3AHO C WX KOHCTPYKTUBHLIMK O0CODEH-
HOCTAMKW. HanexHOCTh 3anycKka 3aBUCUT K
OT HaNpAXEeHWRs 3NeKTpoceTu, Kortopoe
AOMXHO BuiTh He meHee 200 B.

UNIOWWH H. K PACHETY KOHTYPOB
KB AUANA3OHA. — PAOANO, 1997,
Ne 6, c. 46, 47.

O npumepe pacuetra C_ . .
B npumepe pacuera C__ . (C. 47, npa-

BaA KONOHKA) cneayer Yntath:

C, i = (3700/16,165-10V6)? = 86,5 nd.

UbilbMH B. TEPMOCTABUJIU3ATOP
ANA INEKTPONARNIbHUKA., — PA-
AU0, 1996, N2 12, ¢. 50; 1997, Ne 2,
c. 64.

O npyuHUMNNanLHONW CXeMe n nNeyar-
HOW NNaTe yCTPOUCTBA.

Ha npuHUUNUanbHON cxemMe yepMocra-
6unwaaropa ("Paawno”, 1996, Ne12,
c. 50) tiomepa sbiBogoB nuranua OY DAL
HeoBXoAMMO NOMEHATL MecTaMu: BbhBOA
+U ponxeH umerb Homep 11, a -U — Homep
4. Ha Yeprtexe nevyarHon nnate! (“Paauo”,
1997, Ne 2, ¢. 64, puc. 1) neyartHulie nNpo-
B0AHVKK, nayllMe OT KOHTAKTHbIX NAOWa-
A0K Noa BuiBoAL! 4 U 11 Mukpocxemol DD,
Heob6xoAuMO nepepesatk U NOJXNIONUTDL
OTpe3kaMn MOHTaXHOTrO NPOBOAA: 8bIBOA 4
— K NPOBOAHUKY, COEAUHAIOWEMY BEPXHUE
(no BuAY Ha CTOPOHY AeTanei) BbiIBOAL! pe-
ancropa R2 u koupeHcaropa C4 ¢ asogoMm
crabunurpona VD3, a sbisog 11 — Kk npo-
BOAHWUKY, COCAUHAIOLLLIEMY HUXHUE BbIBOAD!
peanctopoB R1, R7, R13 u xoHpencaropa
C3 c xatonom VD3.

PAZIMO N2 4, 1998



TPAH3UCTOPDI
CEPUN KT6113

KpeémMHuesnie cpeaHemMoudblie n-p-n
TPaH3ucTOPLl KT6113A—KT6113E npen-
Ha3da4vyeHbl ana paboTbi BO BXOAHbBIX U NPO-
MEXYTOYHbIX CTyYNneHax ycunurtenen BY,
B npeoOpa3scBateNsx 4acrtoTbl » ApPyrux
y3nax n 6nokax 3neKTpoHHOW annaparypb!
WWUPOKOro NPUMEHeHnA.

TpaH3ancTopb! U3roTasnUBaIOT MO ANMU-
TakCHanobHO-NNaH3PHOU TexHoaoruv, Oxu
0hOPMNEHbI B NNAactMaccoeoM Kopnyce
KT1-26 (no eBponencken Knaccupukaumm
TO-82). YHeprex KOpnyca noxasaH HKa
puc. 1. Macca npubopa — He 6onee 0,3 1.

Puc. 1
3apybexHbie aHanorn TpaH3ucTopos

KT6113A—KT6113E —
SS8018! cooTBeTCIBERHO.

SS9018D—

OcHoBHbIE INEKTPUYECKHe Xxapaxrepuc-
Tk npu T, ep = 25°C
(panuyHoe HanpsaXeHue

KOnNeKTrop—3amurrep, B,

He MeHee, NPu TOKe Kon-

nextopa 10 MA, Hynesom

TOKe 6a3bl, HMTEeNLHOCTY

nMnynscos He Bonee

300 MKC 1 UX CKBRXXHOCTH

18,857 1o T (< T R A St e 15
O6GpaTHbLIA TOK XKONNEKTOopa, HA,

He 6onee,npPu HanPAXeHun

Konnexktop—06a3a 12 8B n

HYNEBOM TOKE AMUTTEPA ......... 50
OOpaTHLI TOK aMuTTEpa, MKA,

He bonee, NPy HaNPAXEHUU

B6aza—amurTep S B n Hyne-

BOM TOKE KOANEKTOPA . ...o0vssus 10
Crarnueckuil koadOuUmnenT

nepenayn Toka 6asbl Npw

HanNpsaXeHUn KORRBKTOP—

6a3a 5 B v Toke amutTepa

1 MA ans
LG B AL Pt T s ina b vits ¥ 28...45
ISTOHGE! st riians Dty 39...60
KIO 1138 k. L dein i b 54...80
KTGLIBI . ot e 72...108
WA NIRRT e i A 97...146
e B FoY S E e O 32...198

HanpaxeHwue HacbiuieHua
KONNEKTOR—3muTTep, B,
He Gonee, NPU TOKe
Koanekropa 10 mA 1 ToKe
O A BETCT NS o st st iy itio va s S it 0.5
[panvuxan 4acrora koadduum-
eHTa nepepnayv Toka, M,
HE MeHee, NPY HanNPaXeHn
Konnexrop—omMutTTep S B 1
TOKE KOSNeKTOPaAOSMA .......... 700

PAOANO Ne 4, 1998

oA xretsa-xrsnse 1 1|

N §

Eio Uea =5 8, T
[ Tonp.cp=25210°C. T

e mEnis X
020305 1 2 3457 10 Ig,MA \
Puc. 3

1
[ / 2950’22 | k161134 - kTEN3E Ll

_ | 1
T

200 EEEELA FTHI=2
500 -EEEHH Tonp.co =29210°C.
4 mlllﬂllllm ¥
aop L LU T 1L
020305 | 2 3457 10 IxyMA
Puc. 4 e et

EMKOCTb KONNEKTOPHOIO NEePexo-
na, nd, ve bonee, npw
HaANPRXEHUN KONNEKTOp—
6a3a 10 B 1 Hynesom
TOKE 3MUTTEepa Ha YacTtoTe
1 My,

TennoBoe cONpoTUBneHue
Nepexoa—OoKpyXaioLas
cpepa, °C/BT, He bonee ,......312.5

NpepensHo AONYCTUMbBIE 3HAYEHUR

Hanbonblwee HanpaxeHue
Konnekrop—o6a3sa, B

Havbonbiuee HanpxeHue
KONNEKTOP—3MUITED, . .0 vovr.ns 15

Ursnad U T \
Y II KTE1H3A—KT6113E.
T
I Usseor
&2 T
g2 T
; 1LY
0.2 Ill'
0! e 'n!=!!g—
g —EEEE GO LT st
0,07 ——H Ysmae H—1—
of 02 04071 2 3457 10l mhA
Puc. 5

CITPABOYHbIU JINCTOK

HauBonbwee Hanprxexue

amutrep—6aza, B ............... 5
Hanbonbwmit NOCTOAHHLINU TOX

KOMNEKToPa, MA . ..........c.00. 50
ITocToaHHaR paccensaemas

MOLWHOCTb KonanekTopa, MBr ..... 400
MakcumansHan Temneparypa

AEREROAB PE, i a s oty vins maiie siainsls 150

Npeaensb: paboyent TeMnepaTypsl
okpyxatouien cpeant, °C . .-45..,+85

He paspelwaerca ncnons3osarb 1paH-
ancTop B8 pexvmMe, Kkorna asa (w 6onee) na-
paMeTpa nMeioT npegenvHO A0NYCTUMBLIE
3Ha4YeHun. Buecre C 3TUM He pexomMenay-
ETCHR JIKCNNyatauus TPaH3IUCTOPOS NpPW
pabotemMm Toke, COM3IMEePUMOM C Heynpas-
nfemMbiM 0OpaTtbitt TOKOM BO BCeM Temne-
ParypHOM MHTEepBanec.

Ana moHTaxa Npubopos aonyckaercs
oaHopasosoe wuirndavve BLIBOAOB He
6nuke 2 MM OT KOpryca ¢ paguycom 3a-
KpyrneHua He MeHee 1,5 MM, Npy 3TOM He-
06X0AU0 NPUHATL MEPb!, UCKAIHAILLUE
fiepenavy ycunna Ha Kopnyc. Paccroaxsue
OT KOopPNyCa A0 MECTa NANKKU UaK NYXEeHNA
HEe AONXHO ObuiTh MeHee 3 MM,

Ecnu tTpebyertcsa Bkayats npubop 8
INEKTPUYECKYIO Uelb, Haxo[ALYIOCH NOA
HanpskeHnem, 0a308biMt BbiIBOA cneayer
AOAKMOMATL MEepsbiM ©  OTKAKDYATL
NOCNeaHnM,

i =5 :':.-TR T '.':F-'_*-Q-Frw__

KT6113A - KTE113E]
15 o | - SRUEH DA NI e
14 LT

' Lol

20 Uy 8

Puc. 6 —

Mpaduueckue 3asucmMmocTy napamer-
poe TpaHaucTtopos cepwn KT6113 npeg-
CTasneHbl Ha puc. 2—6. Buixoatbie BONbLT-
aMnepHbie Xapakrepucruxu npubopa,
BKNIOYEHHOr 0 NO cxemMe ¢ obumm aMuTTe-
POM, NOKa3aHbt HAa PWUC. 2, TUNOBbLIE 3aBu-
CUMOCTH OT TOKa KOAJIBKTOPA CTaTUYECKO-
ro kKoadoduuveHTa nepenaqn 1oka n rpa-
HUYHOW 4HacTOThl CTaTUY4ECKoro xoathou-
LMEHTA — Ha PUC. 3 U 4, a HANPAKEHUA Ha-
CbiLLeHuA KONNGKTOP—3MUTTED ¢
Oaza—amutTep — Ha puc. 5. Tunosyio 3a-
BY.CUMOCTE EMKOCTU KONNEKTOPHOro nepe-
X012 OT NOCTOAHROMO HANPAKEHNA KONNEK -
rop—=0a3a unmocrTpupyer puc. 6.

OOHONEPEXOOHBIE
TPAH3UCTOPGI
CEPWM KT133

KpeMHueBsnie ofHonepexoanbieé Tpan-
ancTopbl ¢ n-6a3on KT133A v KT1336
npeaHaaHaueHnl ana pabotul B yanax spe-
MEHHON 3anepPXKn, npeobpasosarensix Ha-
NPAXCHUS, reHepaTopax 3INexKTpuHecKmux
konebauun, yCTpoMUCTBax ynpaBAHUR] TU-
pUCTOpanMu 1 apyrux, rae Tpebyerca ane-
MEHT C PeNnenHbIiMN XapakTeprucTMKamu,

Mpubopb: U3roToBNAIOT NO INUTAKCK-
anbHO-NNAaHapron TexHonornn. Odopm-
NieHbl OHKU B NNAcTMaccoBOM Kopnyce KT-
26 {puc. 1), macca npubopa — He Gonee
0,3 c. 3apybexHbie aHanoru TpaH3ucro-
poB KT133A, KT133b — 2N4870, 2N4871
COOTBETCTBEHHO.
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CINIPABOYHbIA JINCTOK

Puc. 1 —

OcHOBHbiIE 3neKkTpUYecKMe xapax-
repucTukunpu T =25°C
TOK YTEYKY IMUTTEPHOro
nepexona, MKA, He bonee,
NPy 0OPaTHOM HANPAXEHUN
amutTep—>0aza2 30 B n
Hyneaom Toke 6aau! 1
TOK ponunbl, MA, He 1enee,
npv HanpsaxexHvn Sa3al—
Ba3az2 20 B, conporraneHnn
pe3ncropa B8 uenv amuttepa
100 OM, piutensHocTu
nMnynsca 6 MKC u menee
npu cxsaxHoctvt S0 ann
L T R N = 2
IRITBSES 0t e ars Ve id i b i
Koadhrmument nepenayun npw
Hanpskesun 6azal—06a3a?2

10 B ons
KTTB3A: v v iininid)s 0,56...0,75
KIEBEEE® Sh e cusi bl . .0,75...0,85
Haubonuian renepupyeman
URETOTO, (L kg b i s st 220

Tok skmoueHus®, MkA, He bonee,

npyY HanpsxeHun dazatl —

DaAZ2 29 B . iniwits e, T T S
Tok Moayasunn®, MA, Npu

nanpsaxenvn 6a3zal—6aza?2

10 B n TOKe amutTepa

AU M G o it a9t SATREE: b s i) 15...65
OcrarouHoe HanpsixeHue*, B

NPy HanpaxXernn 6asal—

Ga3a2 3 B 1 Toxe amutTepa

50 MA

MexGasosoe conporvBne-

Hue*, kOm, npyn Hanpaxe-

HUu Ba3ai—06a3a2 3 B

1 HYNBBOM TOKe amuTtTepa . ..4...9,1
TemnepaTtypHbin KoadhuumeHT

Mex08a3080ro conpoTuane-

HUA*, %/°C, He Conee,

npu HanpaxexHny Hazal —

Gaza2 3 B, HyneBOM TOKE

aMuTTepa K remneparype

OKpyXalowen cpeass B
npepenax -60...+125°C ...0,1...0,9

—

!
I

KT133A; KT1336.

‘w-w 20 0 20 40 60 80 ToxppC

Puc. 3 —

'I-..

417

l-sa -40-20 0 20 40 60 80 Toxp p,°C
Puc. 4

7 , . |
’ﬁ/%zézz!
107

//;'

(LA, AV
Ucirn=108; /
|Usis2 10 |
13=50mA. (7| k71334 : KT1336.
[ (S
-60-40 20 0 20 40 60 80 roxp it
Puc.S —

NMNynbCHOR HanpaxXeHue
baawv 1°, B, He 6onee, npw
CONPOTUBACHUN PE3UCTOPOSB
B uenax Haaui 1 20 Om,
6a3b12 — 100 OM, amutTEpa
— 10 xOm, emMKoCcTH
KOHZeHcaTopa 8 uyenu
amutTepa 0,2 Mmk® u
HanpsaxeHuy ba3al—06a3a2
20 B ann

KT133A
KEIBBE 5 oo vvion ciiitie s ih e oD

Tennosoe conpoTusnerue
nepexoa—oxpyxXawwas
cpepa, °C/Br, He 6onee

* NapamMeTpui cnpasoMibie.
NpeRensHO AONYCTUMbIE IHAYOHAR

Havbonbliee Hanpaxetne
bazal—6a3a2 (Mexba3o-
BOC HanpsaxeHue), B

Haubonbulee o6parHoe Hanpaxe-
Hue aMutTTep—06azaz, B

Haunbonbiii NOCTORHHLIW TOK
aMuTTEPa OTKPLITOro
(PAH3UCTOPA, MA ... .. vt iennnnn 50

Hanbonbiumn rtMnynsCHbIA TOK
aMuTTepa, A.npn AUTensHOCTH
umnynsca He bonee 10 Mxc wu
ckBaXHoOCTM Hemenee 100. ....... 1.5

Haunbonbwasa nociosHHas
paccemnBaeMan MOWHOCTD,

123 p T S T I YT e R 300
Hawbonbliasa remneparypa

REPEXOHAFE [0y o 5 shbe s ansie 52185
Npenenst paboyein Temneparyps!

oxpyxatouen cpeaw, °C . . .-60...+125

BxogHaa sonsr-amnepxHas xapaxrepu-
CTUKa OQHONEePExXOAHOro TPaH3ancTopa no-
KasaHa #a puc. 2. Tokom sxkmoueHus | .
nNpYOOpa NPUHATO Ha3bIBATL 3HaEHUE TOKA
IMUTTEPA, NPY KOTOPOM NPOUCXOAUT nepe-
XOA U3 3aKPLITOro COCTOSIHUA B OTXPLITOR,
ToK gonuue: | — 310 3HAYEHKUe ToKa IMUT-
Tepa, coomercmyrou.lee TOMKE BAX C Mu-
HAManNbHbLIM HanNpaXeHuem W HYAEBbiM
anpdepeHUranbHbiM CONPOTUBAEHUEM.

ToK yTeukv IMUTTEPHOro nepexona
lagg — TOK Hepe3 SMuTTepHbIn nepexoa,

ggamo CMELUEHHBLIN OTHOCUTENbLHO
6a3m2. MexbazosBoe CONpPoOTUBNEHUE
Reigo — CONpormsnexve mexay 6asamu
TpaH3aucropa Npyu 3anaHHom Mex6a3osom
HanpaxeHun. KoahuipeHTom nepenayn
1) Ha3LIBAIOT OTHOWEHME MAaKCUMANbLHO
BO3MOXHOrrO HanpaXeHws aIMuTiepa 3a
BbiHETOM NAAEHUR HANPARXKEHUS HA P-N Ne-
pexoae K NPUAOKEHHOMY Mex0a30BOMYy
HaNPAXEeHNIo.

OcrtatouHoe nanpaxeHue Ug, = —
NPAMOE HaNPRXEHUE Ha SMUTTEpPe NPy 3a-
[aHHbIX TOKE IMUTTEPa U MexXBa3080M Ha-
npaxkeHnn. MakcumaneHO nonycTumoe
mexbazosoe Hanpaxewve Ug,., = —
MdKCUManNnbHOoe 3HaduveHue HANPAXeHUns
noGon GopMbl U NEPUOANIHOCTU MEXAY
baaamu, NPU KOTOPOM obecneyeHa 3aaaH-
HaR HANEXHOCTD.

MakcumanbHo aonyctumoe obpatsoe
Hanpaxexue amuttep—ob6asa2 U,., —
MaKCUMabHOe 3HavYeHue obparHoro Ha-
NPAXEHU IMUTTEPHOro nepexona omo-
cuTenbHO Oa3wm2. Tox moaynauuu |
MUHUMANLHBIN TOX B Uenn Hasni2 npu 3a-
A3HHbLIX MexX0a30BOM HANPAXEHWU K TOKE
amMuTTEpa.

Nockoneky Tpavancropu cepun KT 133
BbINYCXAIOT B TAKOM X€ KOPNyce, Kak v ce-
pun KT6113 (CM. Buiwe), ccobBeHHOCTH
MOHTaxXa ¥y HUX OANHAKOBb!,

OcHoBHble rpaduyeckue TUiosbHIe 3a8u-
CMMOCTM  NapaMeTpos  TPAH3NCTOPOB
KT133A, KT1336 or reMneparypbl Oxpyxa-
jowen cpelbl noxKkasaHbl Ha puc. 3-=95

AN KACCETHbIX
MArHUTO®OHOB U NNENEPOB

1. UIBMEPUTEJIbHBIE KACCETbI
Bbicuiero knacca 3 JIMM Y.H.H.K 4. OAnn
NPOBEPKN U HACTPOUKN YCUACHUSI, HA~
KNOHA FOROBKY 11 A4X KaHanoBs BOCNPO-
nsseneHnn ¢ koppekuwmen 120 mxce (Fe)
wnn 70 mxkc (Cr). KacceTtsl CooTRerCT-
BYIOT MCXAYHAPOAHOMY CTaHAJPTY
M3K 94-2. LleHa - 65 pyO.

2. KACCETh! PASMATHNYUNBAIO-
LLIKE ronosku B pexnMme BoCcnpouiee-
AeHuA 8 Tevuerne spemern | MuH. [na
NPenoT8PAUECHUN YMEHLILEHNS ypPoB-
H$t BOCMPOWU3BOAUMOIo Curiana v yse-
nmyexns WiymoB8 ¢dhonorpamm.
Llexa - 25 py6.

Cnpasku: (095) 946-83-26.

BhICHINaeM HANOXEHHDLIM NNATEKOM,

3asiskn. 123298, r. Mocksa, a/s 27.
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CMPABOYHbIN NTUCTOK

(RaWTPUXOBAHA 30HA TexHONOrn4eckoro [ I A 1 T NpepenstHo AoNYCTUMbIC 3HAYEHUS
pa3bpoca). Ha puc. 3 n3obpaxeH rpadmk S U;=0,7 8 KN8024 -
TOKa AONVHL!, H8 PUC. 4 — OCTATOUHOrO Ha- 35 KN8026. HanGonbluee nocTosxHoe
NPSHKEHWUNA, HA PUC, D — TOKa MOAYNAUUKA. HanpaxeHue CTox—
uCToK, B, ana
Marepunan noarorosun KRBOZAS S <imrs 5 a0y a bt 500
B. KWCENEB KNBOZB% o v b S o livir 450
r. MuHck, Hanbonbuiee NOCTORHHOE
benopyccusn g HANPAXEHUE CTOK—
3arsop, B, ans
KIS Q2 AL T e € A S el v 9o 7 535
BbiICOKOBOJIbTHBIE RITB0PE A 2% A £ st 480
Hanbonswee NoOCToAHHOe
n 0" EB bl E HanpsXxeHue 3aTsop—
ucToK, B, ans
TPAH3 "CTO Pbl KEIBO2ZALT . sl amiades, om b ot 35
- " KB 2B Rt e B ot e Mt sy o 30
CEP“ M K|'|802 Hanbonbwui NOCTOAHHBIN
O CTORD AT o o Al ele = e 2:5
Hanbonuswwnia npaMon
MollHbIe BbLICOKOBORBLTHBLIE NONEBLIE TOK3aTBOPA, A .. ... ieinnannns ]

TPAH3VICTOPbI CO CTATUYECKONM MHAYKUWEN
KN802A u KM802Bb npeaHaiaHayeHw ann

NocrosinHan paccevsaemas
MOULHOCTb, BT, npn

PaboTbl B UCTOMHUKaxX BTOPUYHOFO 31EKT- TemMneparype kopnyca

ponuTtatua ¢ OecTpPaHcHOPMATOPHbLIM 8 npeaenax —-45...+25°C* ....... 40
BXOAOM, YCTPOWUCTBAX aAeEKTponpusona 02 Haumenbwasn paboyasn

NOCTOAHHOIO ¥ NEPEMEHHOro TOKa, BbicT- *' ' l "fa 8 ) TeMiepaTypa OKpyXaiowe
pPOAENCTBYIOLMX NepeksiioyaTensx, crabu- 151 1-12 8 1 CPEABPICE Lo o s s, A -45
nu3aropax, npeobdpasosarenax, ycnnure- 01 -14 8 Hanbonbwas patGoras

ARX MOLHOCTU N Apyrow annapartype. : ...,5 3 Temneparypa kopnyca, °C ...... +895
MNMpubops! BLINOAHEHL! MO 3NUTaKCUanbHO- 005 "‘ ‘ y‘ ‘ —

NNEHAPHOU TEexXHONOTMKU NMEeTOAOM CaMOo- . " Npy 1emneparype kopnyca Gonee +25°C
cosMeteHmna obnacTen ucToka v 3arsopa. "’-) g 50 100 150 208 250 300 350 Ug‘n. 8 MarCMMaANLHO LONYCTINMAS NOCTOSIHHAR PACCEeR-

AKTBHaA oGnacTb COCTaBnena w3 psaa BAEMaN MOUHOCTHL CTOXA A0MXHA ObiTh CHUXENHA

NApannencHo COBAMHEHHbIX anemeHvap- T HC: 2 B COOTBRTCTRMN C GOPMYNOH:
HbLIX TRAH3UCTOPHLIX siYeexk C CyMmMapHoW TOK yTeuKi 3aT80pa, MA, i i 40“‘(7-0:1:1‘25’/‘25]- By, rpe Tm o
NPOTAXEHHOCTLIO Kanana 70 cm v nepu- He bonee, NPV MaKCUMANLHOM TerMneparypa Kopryca.
depunHbix aennTentHelX Kxonew ans obec- HANPAXeHv 3aTBOP—UCTOK
NEeYeHWA BbICOKWX 3HAYEHWH NPOGUBHOMO KEIBOZA e ittt Ll s ink 0,3
HAaNPRXEHUA CTOKA. KMBO2E raim sl P ol Nwisgion 0,7

(pubopul opopmnensl B Merannmyec-  OCTaTOMHLIA TOK UCTOKE, MA,
KOM Kopnyce KT-9 CO CTexnsiHHbIMK #30- He bonee, NPy HANPRXKEHUU
NATOpaMn w1 XEeCTKMMW  BbiBOgaMU ctox—ucTok 400 B, 2aTtsop— l
(puc. 1), macca — He 6onee 20 . UOTOK =25 Biid, ote s Bt Sotiutas 0.5

Tok 0OpPaTHOCMEeLEHHOro p-N

nepexona CToKk—3adTBOp, MA,

He Gonee, NP MakCUMansHOM

HanpaXervn 3aTBOP—UCTOK . .. ...
Bpema BKNIOYEHUS, HC,

He Bonee, NPy HanpaXeHun

CTOK—ucToK 300 B » TOKe

CTOKA A | disinve 50 eds 91T T N 80

TUNOBOE 3HAYEHUE .......... 40

Bpema BbIKAIOHEHUA, HC,

He Bonee, NpU HanpAXervu

crok—uctok 300 B u roxe

CTOKR 2 A o5 i &l St shh s AT e 30
TUNOBOE 3HAYEHUE - - . ... .. . 15 Puc.4
Puc. 1 Tennosoe conpotusneHne
aa nepexoa—kopstyc,°C/Br ........ 3.1 BhIXOAHKI® BONLT-AMNEPHbIe Xapak-

TEPUCTUKN TPAH3UCTOpoB cepuun K802
noxaszaHbl Ha puc. 2, a u 6. Ha puc. 3
npeacrasneHsl obnacru 6e3onacHon pa-
6ot Npubopos.

| Monesoit TPaH3UCTOP CO CTAaTUYECKOM
uHayxuueid obnanaer paaoM npenmy-
LecTs N0 cpasHeHul ¢ nonesbiMy MAIN

OcHoBHbIE INEXTPUYECKUE XapaKTepu-

CTUKW NpU 'Toxp_ e 25°C

Conpotuenenme CYOK—UCTOK
OTKPHLITOrO TRAH3UCTOPa, OMm,
He onee, NP ToKe CToKa

1 |
v, 1

1 A, Toke 3ateopa 1O0MA ... .. e An g l | Tpax3ncIopaMn — o 6onee ycrtonuus X
TUNOBOB 3HAYCHMNE .......... 1.9 ! : CTaTUHECKOMY 3NEKTPUYECTBY, UMEeT 3na-
KpyTnana xapakrepucivku, A/8, ="".;,,,,,,, 4YNTE/bHO MEHLLLINI OCTATOYHbLIA TOK CTOKA
He MEHEe, NPY HanpaxXeHn NCR B 3aKpbITOM COCTOAHUUK, NO3BOASET NOAY-
CTOK—nCToK 20 B 11 TOxe = '-E: | T HAMHOrO MeHblues (B AecaTb u fonee
CTOKA 3D AT ottt ooy Vet T By 0.8 i pPa3) CONpPOTUBNEHKE KaHana B OTKPbITOM
THNOBOR 3HAYECHUE , .. ...vvs .. 2 g COCTOSIHUN CMeLleHWeM 3aTBopa B8 Nps-

Hanpaxatne otcevyku, B,
HE MeHee, NPY MakcuManb-

MOM HanpasneHny., Mnnocrpaumen 3atomy
MOXET CNYAUTL rpaduk Ha pUc. 4.

HOM HaNPAXeHUU CTOK— 01— A180ZA; KN8025.

MCTOK U TOKE CTOKa 3 MA ann 0 08 o o £ e T 1 ) ) S oy o 4 Marepuan noarovosun
KEISO2A . 5. ol S e =29 10 2030 5070100 200 1. NOMAKWUH
KB OZ Do) e s S -28 r. Mockea

PUcEil—————————————— —
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HITO “ABPOP A npennarae;
FocyJ{APCTBCHHBIM H HC3ABISCHMBIM n‘r;p;l:::;ia:counawm: 3“ KT po HHbIE
Y TeeByIMOIOmie  TPAMOWCTOpsmie DepeaaTaa MB u  JIMB KOMMOHeHTH!

ARRNRION0B MougHocTwLI0 100, 200, S00 u 1000 Br Gaowodl
KOHCTPYKIGsH € WwkTpounofl 3supsvol. Moxgyastop, Bbicoxo-
YacTOTHhII yolTeas, 610X NHTAHHA NIErKO OTCOSBHHAIOTCA VIS pe-
MOHTa Wit obcayxaipanni. ITpy Hesicnpasnocrt ogHoro 13 6;10xoB
nepegaTink paboraer ¢ ymeHbuIeHO MOMIHOCTEIO;

Y HOMCpHTE/bHBIE NPHEOPM  UTN  TEXHHYECKOrD  OGCyRHBARHHA
cTymh;

V nocrasxy wwmoprimix TB nepepaTaacos MB u [IMB anuanaizosons
MougiocTLIO 20 160 xBT;

Y Hanepumensusie demod yasmopwm (Benzpus). Hena - 6000 8,

vy NOCTABKY 3JANACHRIX uacTefl, MOHTAX, rapaHTHRiOe H nocHe-
rapaHTWiRioe obcs ynamaite.

Adpec: 630020, 2. Hosocubupex, yn. Obvedunenun, 8.

Tenegpons: (3832) 749461, 749462,

120040, MoCKBa, a/fa 36
E-mail: device@corvett.dol.ru
nitp://www.corvette.ru

“ MUKPOCXEMbI, TPEH3UCTOPDLI, TUPHCTUPH, UNULD,
Ul PJURDE, LB TULNULDE N LB I ULNULMDIE Md ! pnybl
o KoMnnexkTyriwme ana IBM- koMb icpus
* PE3UCTOPbI, KOHAEHCATOPbI, MHAYKTABHUCIN
KBapLesbie PE3oHA 10PN, 11bEKII IEMUH 1 DI
" AyAKO W BUAEO rONOBKA
T InekTpoasurareny Ang ayuno 18xHnusm
[ lacCukn, puimmn
" CTPOYHLIE TPAHCPOPMATOPD
" barapenkn U akKyMynai1ope
“ Pasvembl, NEpexoaHuM, Kabenu, TYMDNepbi, KHUlin
* MOHTAXHbLIE HHCTPYMEHTD!, H3MEPUTENLHBLIE NPUDUYLY
* UNPasoNHAR MHPOpMaUmra Ha CU
T 1| EXHRMECKAH JiIniepal ypd
* PUPMEHHAA CNPABOYH3A MHPOPMALMA
Ha DyMmare ((popMart A4d), Ha AUCKeTax (PopMar ~.par j, Ha LU

PS-ELECTRO

printed circuit board design & manufacturing
IIEYATHBDIE
IIJIAThDI!!!

(TonbXxo AAN NPpeANPHATHI)
buicTpas nocraska B moboi pervon CHI'.

Cagdicumecs ¢ namu: menegonvy/ghaxc 6 2. Hosocubupcx:
(383-2) 35-45-61, 35-55-60, 32-18-46
E-mail: PS_ eiec:rofae.nsk.su

1IpeABapPUTENbHO BLICHINAEM HAMOXEHHbIM NNaTeX(M
DOAbWIOR UNNIOCTPHPOBAHHBIA KATANOT C TeXHAYECKMMA
Adyanigopmuinia MUt nk 1UBapud
UTOMMOCTL Kartanora be3 yuera nepechbinku 2d pybnew.

[aTtyukn ToKa U HanpsXXeHUs ¢ raribBaHU4YeCKOn paaaﬂsmn Luenen

dupma LEM u cosmectHoe npeanpunatue "TBESIEM® npepnarator
WMPOKYID [aMMy AaTuMKOB TOKA ¥ HanpaxeHns ANA KOHTPONA #
nNPeobpalI0BaHUA CUrHana ¢ ranbBaHuyecKkon Pa3sA3IKON MEXAY NepBURHON
W BTOPUHHON LenAMKU. KOHCTPYKTOPb! hpMbi HENpepbiBHO paboTaloT Had
yCODEeplUGHCTBOBAHNEM AaTUUKOB, pacLInperueM chepbl UX NPUMEHEHKS,
NOBLIIEHUEM HANEKHOCTY Y CHUKEHHEM LIeHbl, B NpuBEASHHOW Huxe
Tabnuue ceeneHbl 6a3opLIe XapaKTePUCTNKMA HALKX 4ETHUKOB NO NPHUHUWUNY
npecbpa3oBanni NEePBUHHOrO CUrHana.

Mbl npeanaraem uamepurtencHuie npubopel LEM: BbICOKOTOMHBIE
MYNLTUMETPbI, 8HaNW3IATOPbI MOLIHOCTY, clamp-0n K3IMEPHTEN K MOLLHOCTH
¢ ocuunnorpadruyeckuMm axkpaHOM, BCTpoeHHbiM AL w» namarsio,
BbICOKOMACTOTHLI® TOKOBbLIE NPOOHUKM KU WYHTH , WIMEpUTenwu
CONPOTUBNEHUA UONALUMY U 3a3EMNEHUA,

000 “TBENEM® npown3soauT WHPOKYID HOMEHKNaTYpy MAarHwro-
NPOBOAOB W3 MAarHUTOMArkuKx matepuanos 79HM, S0HMM, 68HM, 34HKMIM.

3a pononHutenbHOW wHopMaLnen u no sonpocam npuobperennn
obpawanrecr : OOO “TBENEM", 170023,r.Toepb, A/A18

Ten/thakc (0822) 44-40-53 E-mail: lvlem@hptmts.tvcom.ru
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| MpeoGpa3sopaHKe ToKa T P ——

Adaruwkn va schdpexte Xonna . ABTHHMKW KOMMNOHCAUHON-
—— - ARTYNKH

v [T | st | oo (T o

|V | YCunoHhA HOro THNa LEM FLEX
AOwana3oH I 0-18000 A 0-15000 A 0 - 150A 0-600A 0-60000A
npeobpaszoBaHua V 0-95008

Pa6ouvan vactora | 0 - 200 xl'y 0- 500«Tu | 0-100 xl'q_ 8 Mu- 100 k' 0-25 xl'y
8NTMHENHOCTD <+05% <+01% <2005% | <20001% <+0,05% <:02% <£0.05 %

TouHocyb npu 25°C <+1% <+05% | <+01% <10 002 %
Bpowmaorknuka  |,| 3-7MkC 1mkC 0.3...0.4MxC 0.3 MxC 10..100MkC 0.8 MxC
'Pabouasn 5 ) 3 :
Temneparypa T.| -25...470<C | -50...4+85°C lo...+70 °C_ +10...+50°C | -20...+85°C | -560...+70°C | -40...+70°C

OOCKA OBbSABJIEHUA




e & - r‘
PO o L [
2 fl’;.’"- 'E};v f ?r"?.m F“ﬁ{f.ﬁ" [ | L} 4
I“ é & &y ¥ o L8 ’ " & Fhia B
4 J{ 7y o d(j w:'ﬁaﬂ:" -rfj' 4 ‘ o 5*5 Y - s Fi
s ff (,r ."l"«c-'i'ﬁ‘;f oy AN ¥ 'w S e - )
A I s e o w5 T e
.'l' r{.«a— ] . I:fﬂ\pﬁlr@" N }g‘.g } }*_.1 3’ - Y. .
.J'J:'V" " "?34' L o= ﬂs-‘_g-;ﬂ'_‘ ! ::_,i { & ;
T ST S R i (S T R I
e la 'I:’ d’;:' 'ﬁ# e - .3_' oy ‘_: P o AT ;
YRZEL A IR
{;"‘,ﬁl .J" - ;f y 4

-
40 NS4 &5
w
® hﬂc"}-‘ | T
> w - ‘\&gii, . }*-‘ .
: ’
LY
LN

RN TN b SN
-y
iy
'\
.
.
e
L
-
E

P 1 x;; o p:‘ ; {; . ad .
- 1) Po .90 4
'l’ ’gﬁﬂs }-!‘ﬁ;\;l‘ wl 'ﬁfzaa .fi,r 4 - g
.'f 4 fﬂxs - f! Vi il ¥
< rofe TN e o
T & . !_,;;:'rn'
'. !:l - ‘“}i 4 E
il s
o i’ TR /E PR
f" 'y e . s - _ ‘x
# " f(, I"‘- . j?.a'!
;] " b LY.
X 7 Ry 1.
£ 71 it s
L] . ﬁ‘. {ﬁ ‘%;"
. I Pr o ael v ki)
; | j T P
1 e T _'1' ‘..l r F IS
owees M.U . . A I
B L] ® r B r 4

enb A.M.

IO
' L ‘

7\ |
TR X , 4
454 :

L $ ‘i

! : i Tt P,
‘ LT A W il fy
4 § | o .:':-.E o ‘*:-.ﬁr iz e
5 - b i, oL .’ F P
e ey el
L | -
Y v * 4 i 1
F - P L ool ’- ¥ [
#

[poToHbl" B Gt 7
Y Meca’s ' 1Y WAL AT, D) . A AT F '.irzgﬁg_ A
47O Takoe peTpaHCNauUnNA KagpoB? |47 o8
CpaBHEHUE CMCTEM 3BYKOBOIO paanoBeLlaHua |
2 e Y, iR e 5

PanvonpuemHbii MOAYNb ANA KOMMNBIOTEPA §

AN AN TR N I RITPR s Thid, TR .,

" Bynem Xutb... §

o
F
&

54

Cu-bu aHTeHHa Ha cTeHe
" f . & . _ y J ? . : ;- ’ ' .? rs, . > !': '.{ '_;En . ;.:. ‘,__.f,:.
43 Y P r‘:’i 3‘3" 5%%"‘; s, b2 ”
¥ . ' v : ¥ i & o< ) P Ly 5
AR R té,: Y N "'::‘:'- Tt R s i L e I L A

QN * DOPPLER SYSTEMS * YAESU * VERTEX * KENWOOD *

|
NG |

W

ICOM * MOTORDLA * STANDABD * JRC * ALPHA * nancﬂwnur * IKRX
| | "

. \‘\ ,at‘“‘i

.
\\"':""

¥ @,

¥ Hogevwe TEXHONOTWE =

OT Be[YLYX INOK3BOMMTENCH!
*~bonee 5000 HauMeHOBAHHA! z‘

FinsNsenansnasnunannnnng
u ' 1POBKTMPOBAHKE W MOKTAX NOA KNIOY 30HANbHBIX o

|® W MHOTO30HOBbIX CHCTEM CBA3H MPT 1327, LTR, =

£ ]
= SmarTrunk HacTpoRKxa 1 TeXHHYECKOB 06CAYXU-
a BaHNB ASHCTBYIOLLMX CHCTEM., &
W E BTN i E s DD N EDEGERSY

MNpubopbI AHATHOCTHKY M HACTPORKM

AQY crcTem CBA3M.
= AHTBHHO-(PMIBPHYIB YCTPOACTBA U

: KOMI1OHEHTbY ANA WX NOCTPOEHKHA B =

uﬂﬂammm.lﬂm.wluﬂﬁ:
800 n 900 My S

=
FogssuasdEnRanenuyenun

i
—

adg . Y1yas .

PAOVIOCTAHLINV

MOTOROLA YAESU (VERTEX). 103062, Mocksa. a/s 90,
KENWOOD, STANDARD, ICOM Ten. (095) 911 6777

TETRON * CS1* SMARTRUNK SYSTEMS * ASTRON * FR * DAIWA * DIAMOND (095) 911 6884

oA * MFJ ° VOCOM * KANTRONICS * PACCOM * CYLENK * TELEYVAVE * CUSHCRAFT * ANTENEX * ANTT




CrnytHUKOBAA CBA3b

ANPE/1b/1998/Ned

Ko [lHi0 KOCMOHABTHKM

Haw xypHan Ha npOoTAXEeHnA MHOTNX /1IET, C NEepPBbIX QHEH OCBOEHHS KOCMHUYECKOro NPOCTPaHCTBA C NOMOLLbIO
KOCMHMYECKHUX annaparos paznuvYHOro HasHaveHna, PeryaspHo nybnuxKyer Marepuais: 0 sKiage ore4ecrBeH-
HON HBYKH U NPOMBbILLUIEeHHOCTH B 3TY 00N1aCTbL Y€/10BE4HECKON [eSTENIbHOCTH, Mrpaowie BeChMa BaXxHyio POfib
B Pa3snTiny unsunnsaynn. Mpu 3tom ocoboe sBHUMaHNe XypPHRan yaenseT CnyTHUKOBbIM CUCTeMaM CBA3H, Kak
OLQHOMY U3 NPHOPUTETHLIX HanpasfeHNnn CoBpemMeHHbIX Tenexommynnkaymni. CosepiieHHo eCTeCTBeHHO, 33-
NnycK#1 CnyTHBKOB CBA3M OCYLU{ECTBARIOTCA pakeraMu-Hocurenamu (PH), o KoTopbix B xypHane B ny4uiems cny-
Yyae TONBKO YyIOMuHanocs, 34ech Mol paccka3sbiBaem 06 ogHOM 13 NONYASPHbLIX OTeYecTBeHHbIX PH — “lTporone”,
KOTOPbDINA H8 NPOTAXEHBN MHOTHUX 1eT UCNONb30BasCH AMA BbIBOAA HA OPONTY MHOIMNX OT@4eCTBEHHbIX CNYTHH-

KOB CBfI3y, 8 Teneps — Ha KOMMEepP4eckon ocHoBe — M 3apybexnbix. Qymaercs, YTO CTarbs npegcrasaseT on-
peneneHHsIn BHTepec ans HaWMX YuTarenen.

“MpoToH”™ rpuobperael CNABY OAHOMO U3
CaMmblx NONYAAPHLIX KOCMUHMECKUX KM3BRO3YU-
KOB. A ecnn popory 8 KOCMOC KOraa-To OTKPH!-
ganu CCCP n CLUA, 8 Hacroswee spems 60-
nee 20 rocyaapcTs 3aHnman1Ca paspaborkomn
W TIPOM3BOACTBOM PAKSTHO-KOCMWHMECKOH
TexHukn. Hrepec K KOCMUYECKOM fenTensHo-
CTU 8 Mvpe NOCTOSIHHO PacTes, 0 Yem CBuje-
TENLCTBYET ygenuieHne yiucna Crpad, y4acr-
BYIOWWX B OCBOEHWWM KOCMMYECKOro NPocT-
paHcTea. OaHako MHOrue Hanpasnewusa Koc-
MOH3BTKKH NOKA elle youITouHbl. CeroaHs pe-
anbHyo NPUOLINL NPUHOCAT NULLIL 3ANYCK KOM-
MCPYECKUX KOCMUHECKUx annapaTtoB (KA),
PPOM3BOACTBO W 3AXCNNYATAUMA CNYTHUKOB
CBRA3M.

Paccuickan pakera-socurens “lPOTOH",
coanamdan 6onee 30 nev Haszag 8 Tocygapcer-
BEHHOM KOCMUYECKOM Hay4yHO-NpOU3BOACT-
BeHHOM UeHTpe umendn M. B. Xpyuavuesa, u ce-
rOAHA nNpoponXder 3aHnMarth seayuiee MeCTo
Ha MWPOBOM DLHKE TPAHCNOPTHBIX YCAYT MO
BLIBEIEHUIO B KOCMOC KOCMMYECKUX annapa-
T0B, OnaroAapsn BLICOKOMY YPOBHIO OCHOBHBIX
f3PaKkTepuUCTK ¥ HANexHOCTU. Hekorapa rpos-
HO®R Opyxwe, bannnucrnyeckan paxeia npuisa-
Ha BRNONHATL ONaropoARYIO MUCCHUID — y4aCT-
BOBATL B8 CO3AaHUU rnolanNbHON CeTU CNyTHU-
KOBOW CBA3WN, NPWM3BAHHOW UHQOPMAUUOHHO
o6beArHUTL AKDNEH BCEX KOHTUHEHTOB.

N yxonaT “lporoHu” 8 Hebo...

C NOMOLWLIO 3TOW Pake rbl BhBEAEHN CNYT-
HUKY cepum “Kocmoc", CNyTHUKK cBA3K “Ik-
pan”, "Pagyra”, “lopu3oHT" 1 apyrve, BbIBO-
AviMbleé Ha reocraunonapuyc opouTy, cnyr-
HUKW ANRA ncenegosanun flynol, Mapca, Bene-
Pbi, KOMETHI [annes, nWNoTMpyemsle cTanumm
“Caniot” n “Mup”, a TaKkxe BxoanAiLye B ux CO-
CTas TAXRALIE CNEeuMannanposaHHbie MOAYNN
"Keaur”, “Kesanr-2", "Kpucrann®, “Cnexrtp",
"Mpupona” n apyrue KA.

Hausbicwas B MMPE HANEXHOCTL Cpeaw
paxeT-HoCUTEeNEH TRXBNOro KNacca » QONran
XW3Hb "lMPoToHa"™ 0Bycnosnenb: 3an0XeHK ul-
Mn B HEro NPOrpecCcUBHbiMK PeeHNAMHK, KO-
TCDLIB U CeroAHA BNEYATNAT, HECMOTPA Ha
NPOAONAXUTEALHBIK CPOK Xu3nn. “lMpoToR"
BECbMA YCNELWIHO KOHKYPUPYET ¢ pakeramu
raxenoro knacca CLUA u Esponeickoro Koc-
muueckoro Coobuecrsaa.

CraproBme ¢ TexHudeckme nosnun “Mpo-
TOHA" PacnosloXeHbl Ha kocMoapome banko-
Hyp. PeanuioBandbii rogoso TEMN NYCKOB
paxkerv-Hocurenewn cocrasmn 13, 4TO HEe fiBnA-
erca npepenom, KocuoapoMm, uMepurens-
HEE CTaHuuy B Pa3HbLix panoHax Poccun v
pacnonoxeHve nonen ans nageHna orpadbo-
TaHHbx Onokos PH obecnesvsardT BOIMOX-

M YXOAAT “NMPOTOHDLI” B HEEO...

“U, U3BO3YNK!" — 7" HE U3BO3YUNK, 1 BOAUTETL KOBbIJIbI...”
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HOCTb 3aNYCKOB Ha TPW PA3NUtHbLIX YrNa Ha-
KAOHEHUR ONOPHBLIX opbur: 51,6; 65; 72.

B Hacrosuuee gpemna “lNpoToH™ — TpaHc-
noprHas ocHoBa {OCyaapCTBEHHOI KOCMUYEC-
KOW Nporpammbl Poccun. B 10 Xe spems OH
aKTUBHO UCNONL3YET(N 8 KOMMEpPYeCckon nen-
TENHHOCTH NO BHIBEACHWUIO CNYTHUKOB WHOGT-
PavHOro NpPouasoacTBa. EMmy npeacrour
CTaTe OCHOBHOM TPAHCNOPTHON CUCTEMOW C
POCCMICKON CTOROHK 8 pamMKkax npoexra co-
3ganun MexayHapodaHOn KOCMUMECKONA CTaH-
Lunn “Anbda”.

C 1992 r. va TKHNY um. M. B. Xpyuuruyesa
BO3N0OXeHO NpoBeneHue pabor No co3aanmio
(Ha Oale crparernyeckux BannUCTUHECKUX
paker) paxker-Hocuteney Ana 3anyCkKoB XOM-
Mep4eCKknx KOTMU4YECKUxX anndaparos.

[lpn 3TOM BeCbmMa IKOHOMWUYECKW BbIrOA-
HbiM CTAHOBUTCH YMCNOAb3oBanuwe PH “Tpo-
TOH" ana 3danycka wa opbunty 3apyDdexHuix
CNYTHUKOB CBA3K. YCnexy pakeruli-HOCUTENA 8
HEMANOW CTeneHy CnocofCTBYET, NOMUMO ee
BbiCOXOW HaAEXHOCTH, U KOHBIOHKTYpPA, KOTO-
paf CKNAALIRALTCH Ha MUPOBOM PLIHKE KOM-
MEPUECKEX YCAYr 1 NPOAYKTOB XOCMUYECKOW
pesrensHocTn, B 1993 r. opralusyerca cos-
MecTHoe npeanpuartue "Lockheed-XpyHuyes-
JHeprua” (/1X3). C poCCHnCKomn CTOPOHD yHa-
CTHUKAMM 9TOro npeanpuatus crann FKHIML
uM. M. B. XpyHudesa n PKK “3ueprua”, ¢ ame-
pukaHckon — komnanua Lockheed. Cosmecr-
HO® NpeanpuaTUe crasut nepen cobowm uenw
— ucnonbaya poccuickyd PH “MpotoH™ u
amepuraHckylo PH "Atnac”, osnanets k 2000 r.
50 % BCex 33Ka308 MeXNyHapOAHOro PbiHKa
KOCMMYECKUX 3anyckoB. BO BCakoM cny4ae
yxe cenvyac nopaaka 18% muposoro pbiHKa
yAaeTca XOHTPONUPOBATL, MCNONL3YA TONLKO
POCCHUCKYIO pakeTy-Hocurenn “TPOTON",

3a NoCReaHne T roaa Ha MexayHapon-
HoW apeHne napruepawu TKHMOU wm. M. B.
Xpynuyesa cranu vakue duwpmbl, xax Loral,
Societe Europieenne Des Satellites (SES),
Inmarsat, Iridium, Motorcla, PanAmSat,
Hughes, Asia Sat, ACES, Echo Star. Bce onw
NAAHUPYIOT Ucnonb3osars “MIPOToH™ ans OCy-
L{ECTBACHUA CBOMX KOMMEpPHECKux npo-
FpaMMm.

U nepeson nporpaMMOon, KOTOPAA NOROXKN-
Ad HA4Yano WUPOKOMACWTAbHOMY BbixoAy
KOCMUYECKOrQ LIeHTPa Ha MWPOBOWM PHIHOK,
clana nporpamMma Tene- n pagnosellaHuvs
“Aslra-1F". B pamkax 370U nNporpaMmsl
FKHMNUW um. M. B. Xpynruueea npegocrasnaern
YCAYry N0 BHBOAY HeThIPEX CNyTHuKoe “Astra”,
Mepsabit CRYTHUK 3TOW cepun “Acrpa-1F" 3a-
nyuleH 9 anpena 19396 r. Kocmuueckun anna-
par “Astra- 1F" co3aan aMepukaHcxon KomMna-
Huen Hughes n npuHagnexnT esponencroMy
coobutecvey SES, xoropoe passopauuvsaer
CMYTHMKOBYIO cuUCcTemy Astra, OCYLLeCTBAAK-
wyro ¢ 1989 r. rene- u paavoseuwianue Ha Es-
pony. B HacTosuwee BpeMa cucrema axmouaer
NATL CNYTHHKOB W HacuuTwisaer Gonee 150
MAH NOMHA0BATENEMN.

Cneayrnwmm craprom 8 1996 r. craHoBUT-
CA 3anycKk cayThHuka “Inmarsat-3" 8 pamxax
nporpaMmsl “lamarsat”, obecnevuunsaowen
CNYTHUKOBYIO CBA3bL C NOABMXHLIMY ODbeKTa-
MK HA 3eMNe, Ha MOpPEe U B BO3AYXe,



B MexAayHapogHOM COTPpyAHMYECTBe
FKHIMY, »um. M. B. XpyHuuiesa nporpamma
*Inmarsat” 3anvwmaeT ocoboe mecrto. C nee
HAYMHARTCH HOBAR CTPAHMLA B UCTOPWY BpeA-
NpUATUH — 3pa 3awilYeHU KOHTPAKTOB Ha
3anyck B KOCMOC ¢ romouwbio PH “lporton”
COYTHUKOB BEAYLLINY d3POKOCMUMLCKUX GUpm
MIMPA

B yeuernue A0BONILHO ANWTENLHOTO Bpeme-
H1 OAHOW W3 rNaBHbiX NPerpaa Ha NyTy wupo-
KOMaCWTaGHoro swixoaad PoCCun Ha MMpPOBOM
KOCMUYECKWY puIHOK OCTaBanuch orpanwnye-
HUA HA OCYWIECTBIIEHNE KOMMEPYECKUX 3any-
CKOR POCCUMCKUMKW pakeTamMn-HOCUTENaMK
aMEePUKAHCKMX CNYTHMKOB, BLIBOAVMBIX Ha Te-
ocTaumoHapHyo opouty. B 1993 1. noanuce:-
BAGTCA POCCMUCKO-BMEDUKAHCKOR MexXnpa-
BUTRNLCTBEHHOE COMNallenrue, Nno KOTOPOMY 8
nepnod o 2000 r. Poccus vOXer npereHao-
BaTLb TORLKO HA BOCEMb KOMMEPYECKUX cTap-
108 CAOUX pakeT-HocHuTenen. fpw aTom cion-
MOCTb €8 KOCMWYECKUX YCIYI He A0RXHa DbiTh
Huxe, YeM Ha 7,5% ananorudHbix ycnyr 3a-
NagHLIX Pupm.

Orpaumuenmne Ha KOMMEDUECKUe 3anycku
POCCUMCKKUX paKeT-HocuTenen Oubind CHATO B8
Hayane 1996 r., v kBoTa ans Poccwuu Obina yae-
amveHa 40 20 3anyckos, 370 BECbMa BAXHO —
NO NPOrHo3am aHaNMTUKOB yxe B Gnnxanwee
BpEMA CNPOC Ha KOMMEPUECKKUe 3anyCkuv npe-
BLICUT NPegoXeHne.

Ha cerogunHnmn geHb COBMECTHOE npea-
npustue JIX3 pacnonaraer TBEpALIMY 3aKa-
3amu Ma 19 3anycexos PH “Mporon™ go 2000,
BKIOMAA U 1€, KOTOPhIe yxe Obinn ocywecra-
newv B 1997 .

Kommepueckue 3anycku “Mporoxa” ocy-
WeCTiBNRITCA He TONALKO B pamKax coBmMecT-
HOro npeanpuatTus J1IX3, HO U NO KOHTPAKTY C
komnasuen Motorola (CLUA) — Tpu nycka
cnyTHUKOB CBA3u Iridium, no cems CNYyTHUKOB
Ha KaXAyIo pakery.

Pa3paborka rmobancHOm CnyTHUKOBOM Ch-
CTEMBLI NORBUKHOA CB93M Indium, 0CHOB2HHON
Ha UCIONLIOBAHNN HU3KOOPOWUTANbHLIX KOC-
MUMECKWX annapartos, Ovina Hayata GupmMon
Motorola B kxoKue 80-x ronos. Pesynoratom
nposeaeHus aton patoTw Cran NPoexr, oue-
HuBaemuin bonee vem 8 5 mapa aonn. CLIA,
nogd peanusaumio kotoporo B 1993 . Guin 06-
pasoBan  MEeXAYHAPOUAHLI  KOHCOPLUYM
Iridivm, Inc. Tlocne BeeAEHUN CUCTEMbI CBA3N
B 1998 r. v 3kcnnyaraunio xkomnauws Indium
INC. CTaHOBUTCA BRALEIILUEM €€ KOCMWUYECKO-
ro cerMeHTa. B cocras XOHCOPLUMYMAa BXOAAT
seaywme dhupmb 8 06nacTy rTenekoMmyHuKa-
U1K 1 KOCMUECKOon Texrmku u3 CLUA, Kanaast,
Poccun, Utanuu, Anomnun, Kuras v paga apy-
rux CipaH, K paapalborke v CO3QaHUI0 3TOrO
NpoexKTa NpUBnedeHLl Take N3BECTHLIE hnp-
Mbl, Kak Lokheed-Martin, Siemens, Telespasio,
Motorola, MC.Donald Douglas v ap.

B xauectee (nobanuHOn ClIYTHUKOBOW CHC-
TeMbLI NOABMXHCYW CBA3U cuctema Irndium
obecneunt wupokvuin Habop ycnyr CBR3N,
BKAQUAnN yonyry nepegasiv uyngposon nHgop-
MaUuK — TEeNe(OHMYIO AYNNEKCHYKD CBA3b,
nepeaady NaHHbix, newnaxuHr. Kpome Ttoro,
cHUCTemMa NPeaocTasnt pPaa RONONHUTENbHEIX
COBpPEeMBRHHbIX YCNYIr — MNeupxuHr ¢ nog-
TBepxacHUeM npuema coodbuwenws, Gakcu-
MUItbHYIO CBA3L, ONpeaenenve Meciononoxe-
Hitst aBOHEHTA, KOH(bMACHUMANbLHYIO CBA3L W
ap. oo aborer, rae Obl OH HY HAXOLMIICS,
Oyner oGnanarb BOIMOXHOCTLI ycTanosne-
HWA €831 C APYruM aloHeHTOM KOCMUYECKOW
cactemn [ridium, naxoasiymmcs 8 moGom
nyHkTe JeMHOoro wapa, nnnm ¢ rene@oHHLIM
abOHEHTOM. NOAKAKYEHHBIM ¥ HAUMOHANLHBIM
renedortbiM ceTM 00WEero NoNL3IVBAHUS,

AGOHEHTAMWN CUCTEMBI CTAHYT TOCYRAPCT-
BEHHbIE ¥ KOMMEPHECKWE Oopramvvdauuu
cnyxOnl, TpEOYWOLIME ONEePaTUBHONM CBA3N, Ha-

cencHve, Npoxusaowee B TPyYAHOAOCTYNHBIX
PavioHax U Ha TepPPUTOPUAX, K3 KOTOPLIX OT-
CYTCTBYIOT HA3eMHblE CUCTEMbt KONASKTUBHON
CB8A3K, rpaxdaHe CO CPeAHUM W DbiCOKWM
YPOBHEM ROXOAOB.

Kax u3BecTtHo yurarenam XypHana °“Pa-
ANO", KOCMUYECKNI CErMeHT cucTembt lridium
BKAOMAET OpburanbHyD rpynnupoBky, cOCTOo-
Ay 13 66 KoCMu4eCKIX annapalos, PasHo-
MEpHO Pa3MellleHHbIX Ha wecTu npunonap-
HbIX KPYroswix opbutax. Macca cnyTHuka —
700 kr. Bpema x13Hu — He MeHee NATK ner.

C poCCYACKON CTOPOHBI B COCTAB KOHCOP-
unyma sxoaut KHILU wm. M. B. XpyHuuesa.
Poccunuckoe npeanpustie MHBeCTUPOBano B
npoexT 82 maH ponn. n Bnageer 5% akuum
koMnanuy Iridium, Inc. Ha rocyaapcrseHHoMm
YPOBHE NPUHATO PelueHue NO CO3AaHMD Ha-
3eMHOr0 cerMenra cuciemol lridium Ha vep-
putopnn Poccun.

C aron uensio dupma Motorola yxe nocra-
Buna obopyaoBaHue AnNA POCCUNCKOWN CTaH-
uuu conpaxenna Ha 30 Teicay aborenros. B
HacTofALee BPEMA NPOBOSATCA ee wucnbiTa-
HUA,
HonrocpodHbie NNaHel 3anyckos poccun-
CXVX KOCMUYECKUX annaparos npeaycMaipu-
BaldT WCNONL3OBaHue cywecrsywwen PH
“TIPOTOR", NO KpanHen Mepe, A0 KOHUA TeKy-
uiero cvonetun. OQHAKO HEKOTOPbIE NapaMeT-
pu! 3ton PH MOryT ObiTh yaystwenw. B nepsyio
oyepenb, ATO OTHOCUTCA K CUCTEME ynpasne-
Huna. Kpome T1oro, BO3Hukaer notpebHoCTL B
yaenmiesun nonedHoro ob6vema, npeaHaada-
YEHHOI0 fNA [a3MeleHn KOCMUMCCKUX an-
napavos, a Takke B ynyuiueHnn OTAENbHbIX

AXCNNYATAUMOHHBLIX XapakTepucTuk, 8 TOM
Yyucne u Ana 3apydexHosix N0b30BaTenen.

B aron cen3n sC1aer sORPOC 0 MoAEPHN-
3auuvm pakerbl “MNporor™. Crasurca 33Qava
NOCTeNeHHOro, HayuHaa ¢ 1998 r., nepexoaa
of PH “[Ipo10oH" Kk MOQEepHU3IUPOBAHHOMY HO-
curenio “MpoToH-M". MNpu artoMm ocoboe BHu-
MaHue 00paIueHo Ha yiyYlIeHne 3K0NOorv4ec-
KWUX noxa3artenew, B 4YaCTHOCTW, NONHAA NHvK-
8UAALMA NPONUBOB HeBLIPAOOTAHKLIX OCTaT-
KOB TONNMBA Ha MeCTax nageHun otpaboras-
e NepBou CTyneHu,

(nasHoe M3MeHeHne COCIOMNT B 3aMeHe Ci-
CTeMul YIIpasneHun, YCTapeBilen KaK MOopasnb-
HO, TaK 1 N0 3neMenTHOKu 0ase, Ha coBpeme-
HYKD cucTtemy ¢ GOPTOBOM BLIYUCAUTENLHON
MawmHon, Hosast cucrema ynpasnewvs no3-
BOAKT PA3PEIUNTL PAA BKTYANbHLIX 333X, B nX
qucne.

— YNYSILERUE Ncnoib308aHna 6opPTOBOro
3anaca tonnwed, 4T0 NO3IBOAUT YNYyHWUTH
3Hepreruyeckue xapaxrepucimkus PH u ee
IKONMOTUIBCKME NoKa3aTeny,

— NONYYEHUE BO3MOXHOCTY NPOCTPAHCT-
BEHHOI0 MareBpa Ha aKTUBHOM yvacike none-
Ta, Y4TO0 PACWHMPHUT ANaNa3I0H BOIMOXKHbIX Ha-
KNOHEeHNI ONOpHLIX OpouT;

— ynpoueHue cocrasd OOPTOBLIX INEK-
TPOHHbLIX CUCTEM B CBA3U C Nepenarien Bnuvc:
ANTENbHLIX Onepauuit CMCTEM ONOPOXHEHWA
Gaxos u 0E30NACHOCTH Hocutensa Ha 3Nek-
TPOHHYIO MALWNHY CUCTEMY YIIDABNEHUA,

— BO3MOXHOCTbL peanu3auum 8 nonere or-
paHuyernii no napaMerpy “npounisegenvie

(Oxonvaune cm. Hac. 71)

NMOBEAUTENIN KOHKYPCA — CNTYTHUKW
“IKCMPECC-K”, “dMARN-200” n “4MAJ1-300”

12 Mapra 1998 r. noaBeREHbL! OKOH4A-
TeNnbHbiE WUTOTY OTKPLITOrO KOHKYPCa,
oOnABNeHkRoro PoccuinckuM xocmuvec-
KM areHrcrasom U fockomesasm PO B8 co-
OTBETCTBUM C nopydcHuem [lpesupexra
Poccunckon Qepepaunn, Ha co3gaHmne v
nocraeky B 1999-2000 rr. ann rocyaapct-
BEHHLIX Lenen KOCMU4YeCKnux annaparos,
NPeAHA3HAYEHHbIX K WCNONb30BARUIO 8
cucreme GUKCUPOBAHHOW CAYTHUKOBOWM
CBA3W W BewaHuA. lNposeperue noaoOGHO-
ro KOHKypCa — 3HaMeHarensHoe cobuiTune
B XW3HU OTEYECTBEHHOro KQCMWU4ecKoro
MALUVHOCTPORHMUS.

Ycnoausi KOHKYPCa U OTKPLITOE copes-
HOBaHKUEe 3a NpPaed yvacrTusa B pa3pator-
Kax NpOeKTos U U3roTosneHnn CryTHUKOS
CBA3W Npecnegosannuens Co3anarb anna-
patbl, CNOCODHbLIE KOHKYPUPOBATL C Nyu-
WMy aHanOTUMHLIMW  3apyDOeXHbIMY
CNYTHUKAMW, KOTOPpbIe Ha NPOTAXEHUMN
NOCTATOMHO AAUTEABHOroO CpoOKa MOornu
6u1 o6ecneynBaTtb NoTPebHOCTH rocynap-
CTBa B NEPCREKTUBHbIX CPeacTeax cnyT-
HUKOBbLIX TEIEKOMMYHUKaL M. Npegycma-
TPUDANOCH TAKXKE, YTO POCCUACKUE Npea-
NPUATUR MOFYT NpueneKkatb K y4acTuio 8
KOHKYpCe 3apybexHuiX MapTHEpPOoB npy
obs3zarenbHOM BHEBIOAXETHOM huHaHCK-
posavuy pabor.

B xOHKypce ysactsosanv FKHIIL wvm.
M. B. XpyHuuesa, HINO npuxknagHon me-
XaHuku um. M. ®, PewertHeBa, PKK
“SHeprua” v, C. MN. Koponesa, H10 uMm.
C. A. Jlasoukuna n AO "Apxcar”.

Mobenntenamy ctann seaywive B koc-
MUMECKOM MALWUVHOCTPOEHUN dupmbl:
Hay4yHo-npon3BoacTseHHoe obrvenvHe-
HWe NPpUKNagHoN Mexakvku um. M. @, Pe-
werHesa n PakeTHO-KOCMUYECKUA KOH-
uepH “3Heprua” um. C. IN. Koponesa. Vix
NPOEKTHL OKa3anucb BecbMa 6n3kumn rno

CBOUM TEXHUKO-3KOHOMUHECKUM NOKa3a-
TeNH M N B NONHOW Mepe yaoBRersBopanu
YCNOBUAM KOHKYPCA.

HNO NMM um. M. B. Pewetiesa npea-
CTaBwI0 NpoekT “Tpovka”, 8 peanu3aunn
KOTOPOro y4acreylOT Beayume 3apybex-
Hbte NPOU3BOANTENY KOCMUYHECKON TeXHN-
Kn xomraHum Aerospatiale u Alcatel Espace
(oGe — Dpanuma). Nepssin N3 CNYTHUKOB
C85a3un “Ixcnpecc-K" 310ro npoekra Hame-
4YeK K 3anycky 8 cepeaure 1999 r., sTopou
U TpeTM — COOTBETCTBEHHO Hepe3 AEeBATL
1 18 mecaues nocne neproro.

PKK “3Heprua” nm. C. . Koponesa
coBmecTHo ¢ OAO “laskoM® paspaborano
CNYyTHUKYW CBA3KU "HAman-200" n “siman-
300" npwn aKTUBHOM y4aCTuu repMaHCKon
$dupmel Daimler-Benz Aerospace v Anox-
ckon dupmbl NEC. 3t cnytHukm Byayr
3anyckaTtbcs Ha opbuty npumMepHo ¢ ce-
pepvHL 1989 T,

NarorosneHune, 3anyck 1 Ha4ano akc-
nayaraummn KHOBbIX CNYTHUKOB cepum "3KC-
npecc-K* n “Aman-200" n "Aman-300"
NO3BONAT NPEOAONETL TPEBOXKYIO CUTY-
auuio, KOTopas Caoxunace B HaCToAWee
BPEMS C rPYNNVPOBKON OTEYECTBEHHLIX
CNYTHUKOB CBRA3N, HAXOAALWUXCA HA TeO-
crauyoHapHon opbuvre, [leno B ToM, YTO
NPUMepHO 75% u3 3TON rpynNnNpPOBKKU pa-
6otaldT 33 npepenamv rapaHTUNHOIO
CPOKa, ¥ BLIXOA U3 CTPOA NOBOFro 13 HUX
NPUBEAET K TOMY, 4TO bonblive TeppnTo-
pun okaxyrcn 6e3 nporpamMm UeHTPaNb-
HOro TenesvuaeHns. pynnupoexa xe n3
HOBbIX CNYTHUKOB aonxHa k 2000 r. non-
HOCTbIO 06ecne4nTb BO3pacTamwme no-
TpebHoctn Poccun n crpanw CHI B
CMYTHYKOBOW CBSI3W C NOMOULLK) KOC-
MUYECKKUX annapartos, COOTBETCTBYIO-
WWX NepeaoBoOMY HAY4HO-TEXHUMECKO-

MY YDOBHIO. ]
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N. KAUHENILbCOH, kang. rexH. Hayk, r. Cauxr-flerepbypr

K uvdpposomy 38YKOBOMY PAAVOBELLBHWIO
(LL3PB) B Hacronwlee BpeMa NPUBNEHEHO RO-
BblILUEHHOE BHWUMAHWE BO MHOMMX PAIBUTHIX
CYpPaHax mupa. 3Y0 O0YyCnosneHo HOBLIMW
BO3MOXHOCTSIMU, KOTOPLIE OTKPbLIBAET BHeA-
peuve U3PB: suicox0e xauyecrao 3ByxKOBOC-
npon3seneHns, XapakTepHoe Ans NPOUrpbi-
BATENEW KOMNAKT-AUCKOB, BO3MOXHOCTL Re-
penavr LonoAHUTeNLHON uHdopMaLuK, B Ha-
CTHOCTYU NporpamMm “paavo mynbTumeawna”,
COMEeTAUUX 3BYKOBYID, BUAEO, rpaduyec-
KYI0, TEKCTOBYIO ¥ ApYyryue BuLbl MHhopMaumn,
co3aaHne MexayHapoaHblix paguosellarefio-
HbiX CRTeNn N T. 4.

Cyuiecrayiowme cucremor U3PB mMoxHO
pa3aennt, Ha ABE KaTeropnn:

— CUCTEMDI, Tpebyowume Qs (PYHKUMOHNUPO-
BaHWS1 BLACNEHWA OTAENLHOIO HaCTOTHOro avia-
nazoma, csoBoAHOIO OT APYrux paguochyxo;

—CHUCTEMDB!, N Pab0oTLl KOTOPbLIX 3TO HE
SIBAACTCA HEOOXOAUMDBIM YCOBUEM.

Hanbonee cosepweion n3 paapaborax-
HbiX Hbite cuctem LU3PB, otHocRWeNnCs K nep-
BOW kateropuu, sisnserca “Ippuka-147/DAB"
(DAB-digital audio broadcasting). Ei 6wina no-
ceAlleHa CTathA B [1). 31a cucTemMa npuHATa
EBPONENCKUM PAAVOBEIATENbHBIM COIO30M
(European Broadcasting Union — EBU) B xaue-
cree o0uleesponenckon u pexoMeHaosaHa
ANA BHEAPEHUA BO BCEM mupe MexCot3HON
TeXHUYECKON KoMuccren BeemMupHon Koxde-
peHymnu paauoBeiliaTeNbHbLIX o308
(Inter-Union Technical Commitiee of the World
Conference of Broadcasling Unions}, Cucrtem-
HOE NOCTPOEHNE ¥ TeXHUYECKUE XaPaKTepuc-
vk cucTemo! LISPB “Oapuka- 147/DAB” per-
NaMeHTUPoBsaHul B npuuaroM 8 1995 r. u no-
nontenHom 8 1997 r. Eaponenckom Tenexom-
MYHUKAUMOHHOM Clanpapte ETS 300 401 {3].

Ana DYHKUMOHKUPOBAHUA CUCTEMBL! “OBPU-
ka-147/DAB" Tpebyercs suinenenvwe B guana-
30He 4acTot ot 30 My ao 3 IMu nonock vac-
TOT WwwpuHon He mexnee 1,54 MMy Ha oawd
KoMNAexcHbin curian LL3PB (Tak Hasbisaemuin
“DAB-6n0«™ nnmn “ancamOnb"), KOTOpbLI MOXET
CoAenxXarb, HanpuMep, LECTL BLICOKOKAYe T+
BEHHBLIX CYepeonporpamm ¥ PaszHoobpasny
RONONHUTENLHYIO UHbDOPMaLNIO.

Ykadaunas cucrema LI3PB umpoko sHen-
PABTCH B PAUE EBPONEACKUA N APYrux CTPaH. B
YACTHOCTH, B BenuwoBpuraiwm AN Ha3emMHoro
LI3PB-DAB swigeneH ananason vacror 217,5...
230.0 M, B koTOpOM MoxeT BbiTk pasMetiue-
HO CeMb HALIMOHANBLHBLIX K PErMoHANLHBIX MHO-
ronporpammubix DAB-6n0x08 [ S ]. B lepmainun
s Haaemuoro LISPB-DAB oTBeaeH auanasox
4acToT 223... 230 My (12- TeneBu3noHHbIA
kanan), a Takxe 1452... 14675 MIlNy (L-anana-
30H), YTO NO3BOsNET obecneunTs Npuem B mo-
Oon TOUMke [epManuuy, KAk MUHUMYM, AB8YX
DAB-6nokos [6]. B 31ux crpamax ¢ 1997 r. Ha-
4AaTO PEry/inpHOe Belauue No AaHHON cucre-

PE3YJ/IbTATbl CPABHUTEJIbHbIX UCMNbITAHUW
CMGCTEM HHDPOBOID 3BYKOBOID PANHOBEUIAHKS

M€, 3 MHOMMEe apyrue pasBuTbie esponenckue
CTpaHb v Kanana npaxTu4eckun rotossul Havyarts
TaKoe BewaHuve.

Ko BTOpOM kareropun OTHOCATCH CUCTEMBI
L3PB-IBAC/IBOC, paspaboranubie 8 CLIA,
CHu npeaHasHauens ana pabortw B YKB ana-
naszone 88...108 My n CB Aawvana3soxe
925...1608 x'u ogHoBpemMeHHD C CYuIeCTBYIO-
LMKk aHanoroesimn YM 1 AM paaviocTaHumn-
MW, BELLAKWWMKY B 3TUX Xe avanaslonax. Ha
CYL{eCTBOBaHUE TaKuX CUCTEeM yKa3biBaercs, B
YaCTHOCTW, 8 [2]. B TOI Xe CTarse BbiCka3biea-
ETCH MHEHUE O TOM, YTO, C TOYKY 3PEHUA IKO-
HOMWU PARUOYACTOTHOrO cnekrTpa, CUCTEMA
LI3PB 1tuna IBOC sennerca npegnovruiens-
HOW ANR BHEApPeHuAa B Poccuu,

C uencid nposefeHus CPaBHUTENbHOTQ
aHaNN3a TeXHUHECKNX BO3MOXHOCTEN U xapak-
TEPUCTUK  pa3nudHbix cuctem LU3PB 8
1995-1996 rr. 8 CLUA nog aruaon Accounanmm
INEKTPOHHOWU NPOMbILNeHHoCTH (Electronic
Industry Assotiation — ElA) Guiny nposeseHb
nx nabopartopHbie u NONeBbIe UCNKITAHUA.

Ana naboparopHbix UCNLITAHWK OPraHnaa-
uua CEMA (CLLUA), xotopan asnaetca 0AHOW
13 cextopos ElA, suibpana ceMb cneayiomx
cuctem LUI3PB, pa3spaboraHHbix B TeyeHue no-
CRegHMxX HeCKONbKux ner [4):

1. Cucrema, paspabortanHHaa ¢vpmamu
AT&T v Lucent Technologies (CLUA).

OHa npeaHa3sxayeHa ans paboru 8 Anana-
30He 88...108 My 8 pexumax ncnonbL30BaHWN
cocenHero kaHana (No OTHOLIEHWUIO K 4EeNCTBY-
ouwemMy aHasiorosoMy YM paauokanany) vnu
pPe3epBHOro xaHana. lepebin pexvm Ha3biBa-
erca “In-Band Adjacent Channel® (IBAC), Bro-
pon — “In-Band Reserved Channel” (IBRC).
Lindposon curtan aanumaer oavH C8000AHLIN
YM xanan wupnuon 200 KMy, B HeM MoryT ne-
PenaBaThCA C BLICOXMM KAHECTBOM OfiHA 3BY-
KOBan CTepeonporpaMMa n AonoAHUTEeNbuasn
nipopmauua. Uudposoe xopuposaHue 3sy-
KOBbIX CUrHANo0B 06ecnNeynBaeTCA C NOMOILLIO
TaK Ha3biBAEMOro “OEepUENTYANLHOrO ayauo-
koanepa® (Pesceptual Audio Coder — PAC),
pa3paboranHoro ¢pupmon AT&T. CkopocTs ne-
peaayv uudpOBOro 3BYKOBOro crepeocurHana
Ha sbixofie 3T0ro xogepa cocrasnser 160
kbur/c. Obuias cxopocTs undpoBoro NOTOKA,
NOCTYNAKWEro Ha MOAYNRTOP Nepenar™uka,
— 360 xbut/c. B cucteme npuMeHseTCs Yerhi-
pexno3numnonHan ¢asosans Moaynauua U
TPEXYPOBHEBLIA METOA 3awnThl OT ownbOK
pa obecnedeHus kavecrsa 3BYKOBOCNPOU3-
BeaeHUA NPY yxyawexuu ycnosmn nepenain
curHanos. PaanovacTOTHLIA CUrHAN COAEPXNT
NUNOT-TOH, KOTOPLIA Heobxoaum ana addex-
TABHOIO BOCCTAHOBAEHUA HECYLLen,

2. Cucrtema, paspabortaHHans dwupmamu
AT&T/Amati »n Lucent Technologies (CLUA),
TaKXe npeaxassavena ana paborsl B anana3o-
He 88...108 MIu, HO B KaHane, COBMELLIEHHOM

B 1996 r. xypHan onybnuKkoBan Asa Marepuana no npobaeme yundposoro 3syxo0BOro pagruoseuiaina. 371o 6si-
N0 Bpems “HyneBoro yuxna”, Korga pewexwve o HeobxoaumocTy nepexoguTs Ha adupHoe uudpPoBOe PagHo-
BeluiaHue Co3pesio, HO BHeQPEeHNe B NPaKTNKy ewje He NogTBEepX[anoch TeXHAYeCKUMY Npennochiikamy pas-
paborokx nogobrbix cucrem. He Obin BoipaboTan v efgnHbIA MUPOBOW CTaHaapT. Moaromy B npeavRYyLINX Ny6-
NNKaUNRX PEYb LN TONBKO O BO3MOXHOCTAX UNPpoBOro BeLwjaHmns.
B nanHow cTarse aBTop 3HAKOMMUT YATATENEN C pe3ynbTaraMy UCNbITAHNA Pa3NTNYHBIX KOHKDETHbIX CHCTEM,
nposegeHHbIX NogKOMUTETOM UndpoBoro paguoseulaHua MexgyHapogHon Accouunalmnm npon3sogureneH
norpeburenscxon anextpounky (CEMA — Consumer Electronics Manufacturers Association), koropbie, Hage-
eMcCs, No3BOANT MUPOBOMY COObOLUECTBY CACNaTh ellje OQNH LA Ha NYTY K NOCTaBJIeHHOW Leni.

C xananom aunanorosoro YM seutatua (“In-
Band On Channel” — IBOC), uro focnosHo ne-
PEeBOAUTCA KaK “BHYTPWAVANA30HHaA, Nepena-
BaeMan B TOM Xe kanane". Kax v 8 npeawmay-
wen cucreme, B uMPOBOM CUrHasne Moxer
nepenasarbCA OAHa BLICOXKOKaYEeCTBEHHAnA
3ByKOBan CTepeonporpaMmMa u AononHuTesib-
Han uHpopmauun. Koanposanne 3s8yKOBOTO
CUrHana oCywecTBASIETCH C NOMOLLLIO KOAEepPa
PAC npu ckopoctu uudposoro noroxa 160
xOut/C Ha crepeccurtan. Cnexip paauo4ac-
TOTHOIrO uMdPpPOBOro CUrHana pacnonaraerca
nnbo B nByx Nnonocax 4acror {pexum DSB) wn-
pUHON 73,9 kU xamaas, CUMMETPUYHO OTHO-
CUTenbHO Hecyuten YM curnana (Ha yaanesnm
ot 1206,5 no 200 x4 ot Hecywien), nubo B OA-
HOW M3 OOXOBLIX NOMOC: BEPXHEN UAN HUXKHEH
(pexumbt LSB u USB cootaercraenHo).

B pexume DSB xomnnexcHwuiit curuan,
BKAOYAOIWMA aHanoroBoin YM curnan, 3avu-
maer nonocy 4acrtor 400 xlu. B atom pexume
cpeaHsn MOWHOCTb UUAGPOBOro CurHana Npu-
MepHo Ha 15 nb Huxe, YeMm y ocuosHoro YW
curnana. B IBOC-curyane ncnonb3yerca MHo-
rovacrorHas wan COFDM monynaumsa [1].

3. Cucrema VOA/JPL (CLLA) npearasHaye-
Ha ANA HeNnoCpPeaCTBEHHOro CNYTHUKOBOTO Be-
asua B AnanasoHe vacror 2310...2360 My
{S-anana3lon). flaboparopHeie 1 noneswte uc-
NbiTaHuA NPoOBOAMAUCH Ha vacTore 2030 My,
Hudposown curHan, nepenasaemMbii B AaHHON
cCUCTeMEe, 3aHKUMaeT OAUH KaHan C WKUPUHOW
nonocw 4acrTor, pasHon 200 xl'u. Koauposa-
HUE 3BYKOBbIX CUMHAN0AB TaKXe OCyUecTBnaes-
cs 8 noMowbio kogepa PAC npu ckopocTy ne-
peaaun uudposoro noroxka, passon 160
kOUT/C, B cucrteme NnpuMeHAeTCA HeThipexno-
3unumoHHan Gal3nPaA3HOCTHAA MOAYNAUMA Nne-
pefaBaemMoro curHana.

4. Cucrema USADR FM-1 {(CLLIA) — 3710 TO-
xe IBOC-cucrema (Cm. n. 2), 0aHAKO CKOPOCTb
nepeaavn XoagupoBaHHOro ungposoro 3syxo-
gBOro CUrHana mMoxer uameHarbca or 128 go
256 xOwur/c. Kpome 1070, undposon curHan
3aHuMaeT ase 00KoBbLIE NONOCH YACTOT WPK-
Ho No 100 xlNy xaxnan. Pacnonoxenbl OHW
CUMMETPUHHO Ha yaanenuu ot 120 no 220 xlMNy
oT Hecyuen UM curnana. Wupuna nonocn 4a-
CTOT, 3aHMMaeMan KOMNMBKCHLIM BeillaTeb-
HbiM CurHanom, cocrasnser 440 kl'y. B aton
cucreMe npuMmexnercsa pasaenexsve umdpo-
BOro chrHana va 48 cybxananos, npuiem cko-
POCTL Nepenauu udpPoOBOro NOTOKa B KAXAOM
13 Hux cocrasnser 8 kOur/c. o gononnurens-
HOMY 43-MY KaHany nepenaeTcn cneymnantibi
curnan pna 60pb6ul C MHOrONYYEBHLIM PACNPO-
crpaHeHuem. CpepHan MOLWHOCTL uMpPOoBOro
curHana Ha 15 ab Huxe MOWHOCTH OCHOBHOIO
YM curdana. Obuias cxopocTte nepenaun uvid-
POBOrO NOTOKa cocrasaney 384 xOGur/c.

5. Cucrema USADR FM-2 (CLLUA) Toxe siB-
naerca cucremon IBOC, ucnonbayiouwen uns



nepepayn uvwdposon uHpopmauun 64 cybxa-
Hana. CxopoCcTe nepeaaysn umdposoro NOToKa
B KAXA0M 13 HUX pasHa 2 xbur/c. Obwasn cko-
poCTe nepefasn uudposon uvHdpopMauvu —
384 x6ut/C. B cucteme npuMeHaeTCa BOCbMN-
YPOBHEBAR aMNNUTYQHO-PA3HOCTHAA KaOue-
pan moaynruma (8 level amplitude shift key
modulation).

6. Cucrema USADR AM (CLLUA) npeana3sna-
yeHa AnA wcnonbiosauua 8 CB avanasoxe, B
KOTOPOM M1 aHANOT080r0 paanoBewanns
NPUMEHRIOTCR CUrHaNbl C aMNAUTYAHOW MOAY-
naumenrr (AM). Lna ocywecrsnenun LU3PB
SOPMUPYETCA KOMNACKCHLIY CUTHaN, BKAIQYa-
owwia B cebn aHanorosuit AM n unrdposon
curHans!. B nocnepHem MOXeT coaepxXarbca
ofHa CTepeonporpamMma v AONOAHWTEsIbHAas
uHdopmaumna. KoampoBaHue 3BYKOBOrO Cwr-
Hana NPoOWU3BOLAUTCA C NOMOLLLIO KOAepa, Bbi-
nonienHoro no cucrteme MUSICAM [1] npwm
cKopocTy LWHM(pPPOBOro NOTOKa Ha ero ssLixone,
pasHon 96 xbut/c. B a10T curHan mMoxer Obitb
BREACH AONONHNWTENbHLIK NOTOK AdHHLIX CO
ckopocTuio 2,4 kbut/c. Obwan ckopocTL ne-
penaun uugposon uHdopmauvm paska 128
xbur/c. WunpuHa NOAOCH YACTOT, 3aHNMaAeMO
KOMNNEXCHbIM BelladTeNbHbiM CUrHanom, Co-
crasnser 40 kly,.

7. Cucrema “3spuka-147/DAB" [1] ucnwi-
ThIBANACH B NABOPATOPHLIX ¥ NONEBLIX YCNOBM-
ax npu pabore 8 L-ananasone (1452...1492
Mlu). B cucreme rnpuMeHnercs Mertog MoAay-
nauvmn COFDM. Konn4ecTeo Hecywmux B nepe-
AABAEMOM CUrHane pasHanocs, 384, 4ro caoT-
percreyer pexumy I [1,3]). Undposoe xoaupo-
BaHUE 3BYKOBBLIX CUTHANO0B NPOW3BOAWAGCH KO-
aepamn MUSICAM [11] opu cKopocTy nepeaa-
up 224 KOUT/C Ha crepeocurHan, Bropou pe-
XUM NN KCNbiTaini 8 naboPaToPHLIX YCAOBU-
AX COOTBETCTBOBAN CKOPOCTU nepenayn 192
kOUT/C Ha crepeocurHasn. Kpome 10ro, cucre-
ma “Ispuka-147/DAB™ ucnbiThiBanach Ha cno-
coBHOCTL nepenasath NATbL CTEPEOKAHANDB.
OluH — CO CKOPOCTLIO 256 kbuT/C; ABa — CO
CKOPOCTLIO 224 x6ut/C; ABa — CO CKOPOCTLIO
192 kHut/C. Umenacb BO3MOXHOCTE, 8 AONON-
HEHWE K NSITU CTEPEOKAHaNaM, NepenaTtb OAvH
MOHOKaHan co ckopocTbio 64 k6UT/C 1 aBa Ka-
Hana AaHHbIX Co ckopocrsimu 64 kbut/c u 24
kGUT/C COOTBETCTBEHHO.

Peaynuratil nabopaTopHbLIx YU NOAEBLIX UC-
NbITAHWI BLINBWUAK, B “aCTHOCTK, Cneaywwee
[4):

A. CosmecTuMoOCTL

Momexu Tuna “curnan IBOC — curuan se-

CkopoCTb
nepenayvn
upposoro
noToka, xur/c

Cucrema

"dapuka- 147 /DAB"
USADR FM-1, MUSICAM

USADR FM-2, MUSICAM - 256

VOA/JPL, PAC 160
AT&T/Lusent, dsb, PAC
“aspuka-147/0AB", MUSICAM

AT&T/Amati/Lusent, Isb, PAC 128

SADR AM, MUSICAM, (uacvoTa
auckpeTu3aunn 48 xlMuy)

USADR AM, MUSICAM, (4acrtora
nckperunsaumn 32 kiuy)

ayuen UM crasuvu”. Bo BCex tectupyembix
4YM IBOC cucremax (nn. 2, 4, 5) BLIABACHO He-
NpUeMAeMoe CHXKEHNE XaYecTBa NprUema se-
ayumx UM cranumv, BO3HuKalowee BCneacr-
gue Baustiva undpossix curranos IBOC Ha
ananorossie UM cursanol. COOTBETCTBEHHO
3T0 aBnaeTcA QyHAAMEHTaNbHbLIM HEeaoCTar-
kom IBOC cuctem — OHW HECOBMECTHMBI C CY-
LWECTBYIOWNMY selrarensHeiMu HYM npremun-
KaMu.

Bce UM IBOC cucTeMbl HECKONMbKO yXyaLLa-
0T XapaxkTepucTiky OCHOBHOW YM CTaHuun Ha
noaHecywrx 67 u 92 kiU, KOropbie CNoAL3Y-
I0TCA Ans nepesady A0NORHUTENbHON MHGOP-
Mauum,

[loMexu Tuna “"undpoBOH CHrHan — aHano-
roBuig curHan”,

Mpu pabore Bcex BHYTPUANANA30HHbLIX YM
cucrem LU3PB IBAC/IBOC (nn. 1, 2, 4, 5) 6uino
OBGHAPYXEHO NOBLILLEHUEe YPOBHEN NOMEeX ANnd
aHanorossix YM cranuywia, Bew@wouwmx 8 nep-
BOM MNK BTOPOM COCEAHEM KaHane. Peaynbra-
Tl U3MEPEHUW NOXa3anu, 470 YPOBHN NOMEX
No nepeomy coceaHemMy xaHany Ha 25 ab xyxe,
YeM 3aNUTHLIE COOoTHOLEeHust ana HYM sewa-
HWA, a N0 BTOROMY COCEAHEMY KaHany — Ha 22
Ab xyxe. PesyabTypyoume nOMexv npuemy
CYLWECTBYIOWEra aHanorosorg aewiaHns He-
npuemnemsl. amepeHHbie napaMerps! noka-
3bIBAIOT, HTO BHYTPWUAKANA30HHbLIE CUCTEMbI HE
MOTYT yAOBASTBOPUTENLHO paborars npw cy-
LECTeyLWEeM pacnpesenetn 4acTor.

Momexn tnna “umdposon curdan — und-
POBOW CUIHaN" ¥ “aHanoroBbI CUrHaN — UG-
pPOBOM curyan”,

Bce tectupyemuie UM IBOC cuctembl (nn.
2,4, 5) co3nant nomexu Tuna “unudposov cur-
Han — udpPoBOK CUrHan™ Ha NepsomM cocea-
HeM KaHane, a cucremn! USADR (nn. 4, 5) — ¢
H3 BTOPOM coCenHeMm Kawane. Pe3yabTHpyio-
AR NNOLWAAL NOXPLITUR LKDPOBLIM CUTHANOM
orpaHuyeHa BCNeacTave BO3HMKHOBEHWS NO-
Mex, 0BYCAOBAEHHbLIX TEM, MTO Te Xe 4acToThi
AaHKUMAIDT CywecTsyiuwme paasosewaresnb-
Hble aHanorosuie YM cranuwn,

Cucrema AT&T/Lucent IBAC (cm. n. 1) Tak-
XEe HUMEeerT OrpaHuyYeHHbIN NOTeHLKnan NOKPLI-
TUR BBHAY HANUUUA NOMEX OT CYLLECTBYOLLNX
4M cranuymn Ha yacrortax nepenasmn yudposo-
ro CUrHana, KoTopLIK 3aHyMaeT Nepsbii U 8YO-
POM COCeaHue KkaMdanb!,

B. YcTonunBocTL Npuema curHanos

Mpy yxyaweHuy yCnosuin npuema panvo-
HAaCTOTHBIX CUFHANOB W B YCNIOBUAX tAHOrONyve-
BOro pacnpocTpaHeHns cucreMm [BOC

HYyCno 3BYKOBbIX
Martepuanos,
NOAYHNBUIMNX

OueHKy xyxe -1,0

O0was cpeaHan
oueHKa

I N

-

(AT&T/Amati/Lucent Technologies (n. 2),
USADR FM-1 (n. 4), USADR FM-2 (n. 5),
USADR AM (n.6)), a Takxe cucrema VOA/JPL
(n. 3) NpoAEMOHCTPUPOBANKU Kpaune nnoxue
[4] xapaxTepucTuxy, oTCyTCcTBME 3aWMThi OF
A3UYHBIX TUNOB MHOroAyMesoro pacnpocr-
paHeHun. Kpome Toro, ucnbiraliuA noxasany,
4YTO CHUCTeMa HeNnoCPeACTBEHHOrO0 CNYTHWKO-
Boro sewanun VOA/JPL uyscraurensHa k 6n0-
KWPOBAHUIO CUrHaNa, BLI3BAHHOMY HANNHUEM
3RaHMN, APYrMx CTROeHui, Aepesnbes, XONMOB,
CKasn, ROPOXHbLIX MNNAKaroa v T.A.

Cucrema “IJspuxka-147/DAB" noxa3lana
NPEeKPaCHbLIE XaPaAKTepucTukK nNo BCeM noxa-
3atennaM Ka4yecrsa U YyCTOMYMBOCTH Npuema
UunPPOoBLIX CUrHANOB KaK NPYU HANMYKI OAHOTO
nepegaTvka, 1axk U, B ocobeHHocTy, Nph Ha-
AN CeTu, COCTOREN K13 HECKONbKUX Nepe-
AaTHKos.

UCcnuiTauua nNpeacraBReHHbix  CUCTEM
LU3PB Ha xaueCrBO 38YKOBOCNPOU3BELAEHWS
NPoOBOAWNINCE C CNOABL30BAHUEM PACLUNPEH-
HOW CYOLEKTUBHO-CTATUCTUUECKON 3KCNepTH-
3ut. Tlpn 3TOM MCNONLIOBANUCL CREAYIOLVE
rpagaymyn CcpeaHnx OUBHOX Kauectsa 38yKO-
BOCNPON3BRAECHUA RO CRABHEHUIO C PEKOMEH-
AyeMmbiM KavyecrBOM, XOTopoe obecneunsaior
npourpuisateny koMnakr-auckos (CD-kavecr-
BO):

-1,0...0 ne pazppaxavuiee;

-2,0...-1,0 caerka pasapaxawuiee;

-3,0...-2,0 pasapaxawwee,;

~4,0...-3.0 oueHb pazgpaxawowee.

Peaynbrar, xapakiepu3yiowme xavecrso
38YKOBOCNPOU3BEACHNUA NPEACTABNEHHDBIX CH-
crem LU3PB, npusegenst B Tabnuye.

Mo MHEeHMIo  3kcnepros, CuUCTeMa
"IBpuka-147/DAB™ npu CKOpOCTU nepenavuw
uMdPOBOro 3ByKOBOro noroxa 224 xbur/c
o6ecneunsaer ny4uiee Ka4ecTao socnponsse-
ASHUA 3BYKOBbLIX NPOTrPaMPA.

Cucrema USADR AM (n.6) noayuwna B
cpeaHels OLUBHKY XaveCTBa 38yKOBOCNpON3Be-
AEHVA, OTHOCALUYIOCA K Kareropwvy "pasana-
XaoLWEee ™, X015 PAA 3BYKOBLIX MATEPHUANO0B. f0-
NyMuUn QUeHKy “04eHb pasnpaxawuee”,

Mo nosoay cucrem IBOC/IBAC (nn. 1, 2, 4,
S, 6) B [4] oTmMeuaeTcs, TO ANg BHYTPpUAMana-
30HHbLIX CUCTEM, KOTOPbLIM NPUCYLLA HECOBMEe-
CTUMOCTb C CYILECTBYIOIUM aHanorosbirs YM
NPUEMOM, AANbHEWILAEN OLEHKA OTHOCUTEAb-
HOrO YPOBHA KauecTBa 3BykOBOCNpou3seae-
HWUA ABNAETCA HEeYMECTHOMN.

. BOIMOXHOCTL Nepenauy AaHHbiX

Bce cucremur 00nanalnT kakmMnu-nubo Bo3-
MOXHOCTAMWU ANA nepenayun fadubix. OAHaKo
cucTema “3spuka-147/DAB”, noasonaoilas
AVHAMNYECKOE pa3MeuleHve KaHanos AaHHbLIX,
nepeaaBaemMbix C PasNIniHbIMKU CKOPOCTAMM,
obecneuusaer u npexpacHuie ycnoaus ans Oy-
Aywen sxcnayarayum,

Ha OCHOB3HWK pe3ynbiaroB NPoBeaeHHbIX
UCNLITAHNN MOXHO CAeNatk cNenyrllme Bbi-
BOAbI.

Cuctembl Tvna IBOC (nn. 2, 4, 5, 6) 0bna-
N30T PRAOM DYHAAMEHTANLHBLIX HEAOCTATKOB:

— OTCYTCTBUE YCTOWHUBOCTU K fIOMEXaM,
BbI3BAHHLIM MHOMOAYMEBLIM PACTIPOCTPAHEHI-
€M CHUrHanoB (MTO genaer 3Ty CUCTEML! HeNpPu-
roAHbiMKU ANA NOAL3QBATENEr Ha NOABVKHBLIX
obbeKTax unu B NOGKIX APYriiX Mecrax, rae
BO3MOXEH NPUEM OTPAXEHHBLIX CUTHANOB);

— HenpuemMneMoe yxyalueHue napamer-
pos curnana Beaywen YM paguocranuuu,
4YTO NpPUBOAWT K HECOo8MeCcTUMOCTY AaHHMOW
CUCTEeMb € CYUWEeCTBYWUMKU paauosetla-
TenpibiMy YM npuemuikamy {(a ux obuwee
YUCcno y notpeburenen ROCTUraeT AECATKH
MUNNUOHOB eannLL).

O6iwum HepnocTatkoM ans cucrem IBOC u
IBAC (cM. n.1) asfsietca Hanwyue B3aUMHbIX
noMex Mexay UuUgpoBLIMM WU 2HANOrOBLIMU
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CurHanamu, nepegasaemMesivmu s ipenenax YKB
aAnana3gcHa 88... 108 My B 0QHKX K TeX Xe uiun
6113K0 PACNONOXEHHBIX Kavanax. 310 NPUBOo-
ANUT K HEBO3MOXHOCTU ANA yKa3aHHBLIX CUCTEM
YAOBACTBOPUTENLHO paloTaTh NPU CyLiecTsy-
IOWEM pacnpeaenesny 4acTor, a Takxe ycy-
ryGnser nx HecosmecTumocTe ¢ YM npuemin-
KamMMw,

YyuiviBast nanoxeHHoe, kowucceua CEMA
coenana Takue 3aKnioyeHus,

1. HuxenepeuucnexHoie cucremsl L3PB
HE NO3BONAT AOCTUYL MUHUMANLHO NPUEM-
NnemMoro YPOBHA XapaKTepuUcInK v HE PEKOMEH-
AYIOTCA Qs AbHeMWEero pacCMOTPEHUA:

AT&T/Amat/Lucent Technologies (n. 2,
IBOC);

AT&T/Lucent Technologies {n. 1, IBAC);

USADR FM-1 (n. 4, IBOC);

USADR FM-2 (n. 5, IBOC);

USADR AM (n. 6, IBOC).

Lpyrumu CROBaMK, 3TU CUCTEMB! HENDU-
fONHBI AN OpraHnlauny BbICOKOKAYECTBEH-
HOro UWPPOBOTo 3BYKOBOIO BELLIAHWS.

2. Cucrteéma HenocpepCTseHHOro cnyt-
HUKOB0T0 BewaHna VOA/JPL (cM. n. 3) Takxke
o0nanaer HU3KOK YCTOMYUBOCTWIO K NOME-
Xam, Bbi3DaKUbIM MHOMONYYEBHLIM LACNPOCT-
paneHuem cursanos. Kpome 1oro, 3ia cuc-
Tema He obecne4vBaeY BO3MOXHOCTb NpPU-
eMa curuanos B OTCYTCTBUW NPAMOY BUAWK-
MOCTU MEXAY NpUemMHoN aHTEeHHOW NOALIO-
BaTENA U UCKYCCTBEHHHIM CNYTHUKOM 3eMnun
npU HanuuKuK GAOKKUPYIOURIX NPENATCTBUA
(3paannit vAn apyrux CTPOeHWA, NepenuLes,
XONMOB, cKan v T.J1.). 3T HepocTarkn obyc-
NOBANBAIDT HENPUFOAHOCTL AAHHOW Cucre-
mbl ANA OOCAYKUBAHMA NOALIOBATENEN, HA-
XOARWMXCA, Hanpumep, 8 ABUXYywWMXCA aB-
TOMODBUARX B FOPOACKKX YCROBUAX, B necy
NN B INOpPdx.

3. Ha ocHoBaHUY NPOBELEHHLIX UCNbITA-
HUlA 3kcreprias xomuceua CEMA cpenana
cneayiowmin 00U BLIBOA: U3 BCEX TeCcTupye-
MbiX CUCTEM TOABKO “38puka-147/DAB" oGec-
neyusaeT Te NapareTphl KAa4ECTBa 3BYHAHNA U
YCTOMUMBOCTA NpuUeMa CUrHaNos, KOTOPHE
PAAVOCAYLIATENN OXMAAIDT OT HOBOW CNYXOb
HUGPOBOro 3BYKOBOro pasvioseLLlaHms,

N3 uanoxeHHoro 3gecs cneayer, |uro Qs
BHEApPeHn 8 POCCHKU MOXHO PCKXOMEHA0BATH
cucreMy LI3PB "Ospuxa-147/DAB". Ona we
UMEET AOCTOMMbIX KOHKYPEHTOB, 3aBoeBana
IUMPOKOE NPU3HAKME ¥ BHEAPRETCA HE TONLKO
B 2APONEUCKUX, HO K BO MHOTUX APYruX CTpa-
Hax Mupa.
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B. HEUMAH, noxrop TexH. Hayk, npogeccop, r. Mocksa

Pazsumue mexsuyecxux
Cpegcme YpoBHY Kadana

[lpouecc nepepayn kaapos NO Ayn-
nekcHoMY UundpOBOMY kaHany, npeayc-
MaTpusaemblin PexomMedpauunsamun X.25,
HOCWT HAa3BaHuMe cbHanaHcupOBaHHOW
npoueLypbl poctyna k xkadany CMNAK (no-
aHrannckm, LAPB — Link Access
Procedures, Balanced). CraHaapTHbIn
dopmar Kanpa X.25 gans Takon nepepayn
NnoKasak Ha puc. 2, OTKyaa BuAHO, NTO
“aaronosok”, pobasnfemsiin K nakevy,
copepxut 48 paapanos, KOTopbie dak-
TMHECKU pPa3MeuwaloTCa xak B8 rosiose,
raK 1 B xeoCTte Kkaapa (no 24 paipsaa). B
ronuBHOW 43CTU PACcnoNaralTCa, B Yacr-
HOCTH, OKTEThi, HECYWnE aapec, a rakxe
CUrHans! KOHTRONA KU ynpasneHus. Cpe-
NV Pa3paaos, pa3MeuwlaemMsix B xsocre,
HaxoauTca 16-paspsaHas nposBepoyHas
nocnenosatensHOCTL xaapa (MNK), noa-
BONRIOWAA OBHAPYXUBATL OAXE Lenwe
na4ku ownbok.

ObrapyxkeHue ownbok OCHOBAHO Ha
TEOPUM UMKnmYeckux koaos. OHO CBOaMT -
csa K anrebpaviecknMm npeobpasosavnam
nepenasaeMon nNocnepoBaTenbHOCTH ©
NCNONb30BAHNEM CREUUaNLHO NoaoHpaH-
HOrO NOPOXAAUErec MHOro4ncHa onpe-
AEeNeHHOro 8MAa v CpasHeHUIO pe3yneLra-
12 3TKX NpeobBpasoBaHnii Ha NPUeMIIoM
KoHue ¢ fINK, nony4eHHon 8 pe3ynsrarte
aHanor UMHOTO NPeocbpas3oBaHNA Ha nepe-
aawouwem konue. MNpoueaypa CMNAK sens-
eTCs COCTAnHOM HaCTLIO NPOTOKONA BLICO-
KOro ypOBHS, NPUMEHREMOro ANA ynpas-
neHusl KaHanom (BbiCOKOoypoOBiegoe yn-
passeHue kaHanom — BYK, nnun High level
Data unk kontrol — HDLC). Mocneanun
npeaycmarpmeaetT A0BONBHO CNOXHbIE
npoueaypol ynNpasneHus nepegayen no
K3Hany, BKAIYALILMe YCTaHOBNEHUE CBna-
3y, noaaepxanne nepenadn coodbueHuin
B 060X HanNpPaBnervVAX C KOHTPONREM No-
LRAKOBbIX HOMEPOB xadpPOB ¥ NPUMEHe -
HUEM MexaHn3ma “OkHA" (orpaHn4nBalo-
uerpg xoanuecTaon nepenarHbix Kaapos,
Ha KOTOpbLIE eule He NOAYYEHO NoATBeD K-
AEHKE NPpUHKUMAIOLWEN CTOPOHBY), POoTa-
LMo “okHa" NO Mepe nocTynneHus nog-
TBEPXKACHWIA, KOHTPONb OWKUOOK U nx uc-
npasnexsve nyremM NOBTOPHbLIX Nepenay, a
TaKxe 3aBepuieHue cagan. 10 A0CTATOM -
HO CAOXHbLIA NPOTOKOS, ONUCBHUNE KOTO-
POro 3anunmae’ AO0BOJILHO MHOro MecTa.
Hanpumep, $dopMaT kanpa, NOKa3zaHHoro
Ha PUC. 2, MOXET NPHUMATL BUA HE TOoNbL-
KO MHOPOPMaLMOHHOro Kkaapa, Hecyuwero
naxer. Hapray € 3TuM KOA OKTeTa KOHTPO-
NR ¥ yNpaBneHns npgeaycMaTpueaeT Boa-
MOXHOCTb CO3naHUA YeToipex pa3Hbix Ka-
LPOB ynpasneHusn, KOTopble MOryT He He-
CTW NAKETOR, Nyt 32 HeHYMEPOBAHHbIX Ka-
Opa, He Hecywwux Naketos, a Cayxaumx
nvuie ANA yapasneHua Taknmmn npouecca-
MU, KaK yCcTanoeneHue coeguHermn mMnu
pasveauHeHus,

OKOHYBHNG.
Havano cm. B. “Pagno”, 1998, N23, c.64.
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Cneayer 00parnth Takke sHUMaHWUE
Ha TO, Y70 NOoA KaHanom CBA3UN 3[ecCb
MMEEeTCH B BUY NMWb OTAENLHLIK Yy4aC-
TOK Mexay HBYMA y3namu cetv (NO-amr-
nuucky, link, T. e, nocnoB8HO “38€HO"), a
HE BECb TPAKT Nepefayn ot OTNpasuTeny
K noayvaremo (Mnu, Kak rosopaT, n3 KOH-
ua B8 KOHeu). [Apyrumwn cnosamwn, Onwu-
CaHHAA Npoueaypa NOBTOPAETCH HA KAX-
AOM y4yacTKe, a KOHTPO/b nag nepeana-
YO 13 KOHUA B KOHEL|, KaK yxXe rosopi-
NOCb Bbille, SBAACTCA HEe PyHKuuen Ka-
Hana, a yHKuven cermw.

BaxHas 3apaya — s8ui00p anvtbs kan-
pa. Kak acHO vd U3NOXEHHOro, oHa on-
penenseICa ANUHONU nakera NAc 48
pa3pnaos. Takum obpa3zoMm, pakTudeckn
peyb uper o sLdope annHbl naketa. pw
KHeboNLWOW ANMHEe nakera HaknaaHasn
Harpyska B 48 paapay0B MOXET OKa3aTn-
CA CYWecTBEHHOM, 4YTO OTpMuUaTenbHOo
CKaxXeTca Ha NPoU3BOAUTENLHOCTU Ka-
iana. Npv cnnuwikom xe 6onbion annne
Nakera nosuiwaeTcs BEePOATHOCTL COPOo-
ca xkaapa u3-3a obHapyxedus ownbku, a
aTo0 noTpedyeTr nNOBTOPHOWK nepepayu,
YTO TaxKxe sefleT K CHUXEeHUKD nNpon3so-
ONTenoHOCTV KaHana. Takum obpasom,
cyulecrtayetr ontumalbHans ANNHA Nake-
Ta, KOTOpas 3aBUCUT OT BEPORTHOCTH
ownbky 8 kaHane. C y4eToM Xe TOro, 470
KaHanbl MOTyT BCTPRTUTLCH pa3tble,
CTAaHAAPT He onpeaensner AAuHb! Nakera,
a OCTABANET ee Ha ycMorpeHne nonb3o-
gatens. lockonuky B 3TOM Cnyyae kKaap
HE uMeer GUKCUPOBAHHON ANUHLL, NPK-
xoanTCH 0003Ha4aThL €ro HaYanNo v KoHell
crieuvanbHon nOCNEA0BATENHHOCTLIO
Buaa 01111110, nwaswiBaemon Pnarom
{CM. puUc. 2).

geenexHne ¢$naros Haknaavigaer ce-
Pbe3Hoe orpaHnuveHne Ha npO3pPavHoCTL

HUW BCTPETATCA WECTh eaAnHuL Noapaa,
oxn Oyayr BOCNPUHATLI Kak dnar, a 310
HapywnuT B8CIK0 nepegadvy. [lna sBoccra-
HOBREHWS NPO3PAYHOCTHU KaHana Ha ero
nepeaaruieM KoHue nocne Adbix Naru
eavHny, Kpome onara, scrasnsnercs
HYNb, HAa NPUEMHOM Xe KOHUE HyJlb, Cne-
Ayouwmin nocne nwobbix NATY eauHul,
BCEraa yaanaerca. IJro Meponpuarne
no3BOoNfer sOCCTAHOBUTL NPO3PA“HOCTD
nepeaay, U ecim 8 Heu GyaeTt obHapy-
XEHO CemMb eanHuy, NOAPHAA, COOTBRTCT-
Bytowuin kanp 6yaer cHpousen. Ecvecr-
BEHHO, NpoBepxa ownbox B kaape npo-
BOAKUTCA HAQ NOCACAOBATENLHOCTHIO OT
NepBOro paspsaa aapecHoro nona 4o
nocnegHero paapsna nHdPpopMallvoHHO -
ro nons {naxkeva) a0 BBEALHUA B HEE HY-
NeN nocne Kaxabix NATH eauHnl Ha ne-
pepna4ve v nocne yaaneHma 3Tnx Hyneu Ha
npueme.

BaxHoi npobnemMon, peinaemMon vac-
TO NPV NPOEeKTUPOBaAHNIA CUCTEMbLI CBS-
3un, asnserca npolbnieMa pacnpeieneHns
byHkuuA Mexny aboHeHTCKM YyCTpon-
CTBOM ¥ ceTrd. HanpvMep, npyu npoex-
TUpoBaHun TenceOHHOU CeTu peuiaer-
Csl, NpeaocTasnats i aboHeHTy BO3-
MOXHOCTb YCTAHOBKM dBTOOTBETHUKOB B



cobcrseHHoM TeneOHHOM annapare nnn
NPeanoXnUTbL eMy YCAYry ueHTpannuaosas-
HOrO asTQOTBETYUKA B y3Nne CBA3u (peue-
BafA NOYTA). AHANOrM4YHLIE 3anaqyn BO3HW-
KaloT NpPU opranvsaunu ycnyr nepegaqu
AaHHBIX, Fe aKTyanbHbiM CTAHOBUTCH BO-
NPoC O TOM, HYXHO Ny 3aNUCKHIBATEL NAKeTo!
B NPOMEXYTOYHDIX y3nax. PeweHune T1akoro
BONpoOCca 3asucul 0T MHOrux ¢akTopos,
XapakTepuayroumnx Ka4yecrso CeTtun 1 ypo-
8eHb pa’snTUR Texdmnkn OYTA.

Ecnv kKaHanbl CeTrn He O4eHb BLICOKONo
KavyecTsa, uenecoobpasHo NpPosepATh
owmMbBKM K NCNPABNATL UX HA KAXAOM y4a-
CTKE, U TOrAa 3anuchb NAKeTos8 B NPOMEXY-
TOYHOM Yy3ne onpaspadHa. Bmecie ¢ 1em
3T0 MOXET noTpebosaTb ROBONLHO BONL-
1LIOro 06vema 3anmMcobiparouero yCTponcT-
Ba (3Y) kaKk s 3anucu camMmx Naxkeros,
Tak U acex NPorpamMm, HEOBXOAUMBIX [As
peanu3auun NPOTOKONOB8 2-ro U 3-ro
ypoBHen (7. €. yPOBHA KaHana U ypOBHA
cetn). C pocCTOM cKOpoOCTen nepenayun
obvemM Takoin namaTth Byaer pactn. C apy-
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FOM e CTOPOHbL!, C NOBLILIEHUEM HANEX-
HOCTWU NMepesayy no cety U NP Hanu4ymm
Obonee cosepuieHHnx OYNA (Hanpumep,
nepcoHaneHbix IBM) MmHorve ¢yHkuun
ceTtu (T. €. NPOMEXYTOUYHbLIX Y3M0B) MOryT
GuiTb nepenadsl B OYINA. Toraa, ecrecr-
BEHHO, BO3HMKAET vAaen perpaHcnaunmn
Kanpos B8 NPOMEXYTOUHbIX y3nax 0e3 wux
3annucy. 3Ty naeo Horaa HasoisaT Obic-
TPOW KOMMYTaUMEen nNakeToes, TaK Kak na-
KeThi HE BbIAENSIIOTCA U3 Kaapos, a sce
npoueAaypb! NO ux ocbpaboTke cocpenora-
WBAKTCA Ha ypoB8He KaHana. Bnepsbie
npeanoXeHne 0 pPerTpaHcaAauun Kanpos,
KaK ansrepHaTuae NpoTokony X.25, 6uino
pHeceHo 8 MKKTT 8 1984 r., opHako pa3-
paloTKU CTaHAAPTOB 1 OCBOEHKE annapa-
Typbl Obinu 3asepuwedHbl avus 8 1990 .
BaxHoe crpaHuveHue TexHmnkM petpaHc-
NALMU KAAPOB COCTOUT 8 TOM, YTO NpPU ee
NMPUMEHEHNKN He YCTPaHAINTCR npucyume
npotokony X.25 nepeMeHHble 3aaepxKu.
Moatomy perparChnLma xanpos He npen-
Ha3HavyeHa ANA8 OCyulecTslieHnna Tene-
doHHOW CBA3W AWK NEpenayYn Buaeo, oa-
HakKO OHa MAaeanbHO yAOoBNETBOPAET Tpe-
GoBaHuaM ObICTPOACKUCTBYIOLLENH Nepeaa-
MU NAHHbIX.

CTpyKTypa xagpa ans pPerpaHcasuun
6e3 obpalieHnsi K ceTesoMy YPOBHIO NOKa-
3aHa Ha puc, 3. Mo cpasHesnd ¢ puc. 2,
3anechb, BMECTO BOCBMUPA3PSAHOro aape-

|

ca cocenHero yana, npenycmarpveBaercs
NEeCATUPA3PAAHbIA yKa3aTens BUPTyanb-
Horo kawana YBK (DLCI — Data Link
Connection ldentifier), N0 koTopomy pet-
PaHCANPYIOTCA KaAPbl B KOHKPETHLINA NYHKT
Ha3Havexnna. B nporokone X.25 Homep
BUPTYaNLHOro KaHana nepenaercs 8 3aro-
noske nakerva (v conepxnTt 12 paspaaos).
3RECb Xe OH NepeHeCceH 8 3aroneBokK Kaa-
pa, NOCKOALKY NPV peTpaHchsunn Kaapos
CeresoMm ypoBeHb NOAHOCTLIO AEMOHTUPY-
erca. CywecrseHHoMy AEMOHTaXY, C uc-
KnHeHueM MHorvx GyHkumin, nogsepra-
€TCA Y YPOBEeHb KaHana, B pe3ynnLrarte 4yero
NPON3BOAUTENBHOCTL KaHana pe3ko no-
Bbiwaerca. [lpouenypa perpascnaunm ka-
APOB 8 NPOMEXYTOYHOM Yy3ne BkAKvaeT
TPy onepavmn:

1) npoBepky Kagpa Ha owwdkn C uc-
nons3osaruem lMMK u cbpacbisaHue kan-
pa npu obHapyxeHun ownbku (Ho Be3 3a-
npoca nosTopeHusa nepena4qunl);

2) nposepky YBK no rabnuue wn, ecnn
ONA NAaHHOIro KaHana 3TOT yKasaTeNb He

S —
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onpegenex, cOpacoisaHne Kaapa;

3) Apy NONOXUTENEHOM UCXOAE NEePBLIX
ABYX Onepauun perpascnauunio kaapa K
MyHKTY HA3HAYEHUA NYTEM UCMNONL3IVBARKSA
nopTa nnuv xkaHana, yxasaHdoro 8 Tabauue.

Kaapbl MOryT ObiTe COPOLWIEHB! HE TO/b-
KO u3-3a 06HapyxeHua ownbkn, HO U Npw
neperpyake kaHana. OaHako ato He Hapy-
LaeT CBA3WK, TaK KaK OTCYTCTBYyoUNe Kaa-
pb! ByayT 06HapyXeHbl NPOTOKONCOM BEpPX-
Hero yposHAa nony4arens (Cm. Bolwe ©
TPAHCNOPTHOM YPOBHE), KOTOPLIA Hanpa-

BT COOTBETCTBYIOWMWIK 3anpoc Ha nepe-
naqy Hepocialwmx kaapos. Kpome pas-
panos YBK, B okTere nog HoMepoM 1 ume-
0T1CA paspsas K/O (komanpa/oteser) v PA
(pacwupenve aapeca). Paspsa K/O npe-
aycMaTpusaeTca ana uenewn ynpasnenua,
HO NOXa He ucnonb3yercs. 41O xe Kacaer-
ca pa3pnna PA, TO OH MEET BaxXHOe 3Ha-
YEeHUE, TaK KaK yKas3biBaeT Ha yBenuueHue
pa3mepa 3aronoska kaapa (csepx 48 pas-
paaos). NopobHasa HeobxoanMocCTb Cyule-
cTByer u B npotokone X.25, NOCKOABKY
TaM R OKTETEe KOHTPONA W ynpasnerun 3a-
ronoBKa Kaapa ans Hymepauvv kanpos oT-
BOAWUTCA BCEro Tpu paspsana. [1o3atoMy me-
XaHN3M "OKHa" MOXeT AoNYyCTUThL Nnepeana-
4y He Bonee cemu HeNOATBEPXAEHHbIX Ka-
apos. OaHako npu padore No CNYTHWUKOBO-
MY KaHany B NyTWU MOryT HaxoamTsea 6onee
cemMy Kaapos, M NO3ITOMY “OkHO" pacluun-
paoT Ao 127. B 3TOM Cayvae ang Hymepa-
unn HeoBXoaAUMO CeMb PaspPnaaos, 4To w
Tpedyer pacwmpeHna popmMara 3aronos-
Ka Kaapa. B cnyvae perpaHcasuvu Kanpos
AECATUPA3PAAHBWV HOMED BUPTYANbHOIo
KaHana, fAoCTaTouHbi NpPY MEeCTHOW CBAf-
311, MOXET 0Ka3aTbCa HEAOCTATOYHbLIM MPW
rnobanLHOM cBAIN, N ITO MOXET noTpebo-
BaTb €ro pacwupeHuns.

BO 8YOPOM OKTETE TPK Pa3pnAaa CNyxXan
ONA KOHTPONA Neperpy3ku xkanana. Paspsig
NPAMOI0 un3sewennna o neperpyske AN
(FECN — Forward Explicit Congestion
Notification) ycraHasnuBaerTca CeTblo ang
COOOULIEHUR O TOM, HTO Ha NYTK OT OTNpPa-
BUTENA K Nonydarenio BO3MOXHA nepe-
rpy3xa. Paspsan obpartHOro n3seweHna o
neperpyske OvIl (BECN — Backward
Expkicit Congestion Notification) ycranas-
NNBAETCA CeTbIO B Kaapbl 00PaTHOro Ha-
npassieHn| nNepeaayu n uasewaer o nepe-
rpy3ke NpAaMoro nyru. Paspsan xe aonyc-
TuMoCTHM cOpacwiBanua [1IC (DE — Discard
Eligibility) yka3awiBaer Ha Oonee HM3KUA
NnPUOPUTET nepenasaemMoro Kaapa, xoro-
PbiA MOXET paccMarpuBaThCs Kak KaHau-
nar Ha cOpacobiraHne npu Nneperpyske.

MNpu nepeaadye rno nporokony X.25 ru-
NOBON pa3Mep NAKeTa, NPUHNUMAEMbI NO
YyMOA4AHWIO, cocrasnser obubiyHo 128
6AAT, TOrAa KaKk B NOKANbHLIX BLIMUCIIN-
TenbHbiX ceTax (JIBC) nepenasaemnie
nakeTol MOoryT unets anunHy 1500 6aiRT u
6onee. Noaromy rpu csaau f1BC yepe3s
cetb X.25 npounasoantca apobneHve na-
KETOB TPAHCNOPTHOrO yposHa Ha Donee
Menkue 6noku uHdpopMauun, popmupy-
eMbie kak nakervol X.25, a ux obreauHe-
Hue OCYULeCTBAAETCH Nnocne nepepadu.
3T0T NPUMEP HArNKAHO Noka3lbigaer, rae
U novemy GoOpMUPYeTCcH vAaeosorua ne-
pexoaa o1 nporokona X.25 K perpaHcns-
UMu Kaapos. &

M YXOLAT “NPOTOHDbI” B HEBO...

(Oxonvanne. Havano cm. Ha c. 66)

CKOPOCTHOrO Hanopa Ha yron TaHraxa (“puic-
KaKbA"), 4TO NO3BONMT 0e3 CyweCTBeHHOro
U3IMEHeHUA NPOYHOCTU KOHCTRYKUUU PaKeThl
YCTaHOBUTL MON0BHBLIE obTexarenu 60/blnx
pasMepos;

— BO3MOXHOCYb OnMepaTtusHOro BBOAA
W MAIMEHEHUR NONeTHOro 33QaHNUA;

— YAYHLEHWe BECOBbLIX XaPaKTepPUCTKK.

MpumMmeHenue g cocrase PH “fporor-M"
YBEAUMEHHLIX FONOBHLIX oBTexkarenei, B ToM
yuecne auameTpoM S M, Nno3sonut Gonee Yem
BABOE yBEAWYXUTL 00beM ANA pasMelteHnn
NONA3HOM HArpy3ku U ycneuwHso KOHKYpPHpoO-

BaTh C 3apybexHbLIMU HOCUTENAMY (B HECTHO-
cTY, C "ApnaHomM-5" i Ap.}.

QcsoeHne xOCcMOoCca 8 NPEACTONLEM CTO-
nertuu nouaer euwle Gonee SLICTPLIMKA TEMNA-
MU, 3 Te QOCTHMXEHWUA, KOTOPBIMY pacnonara-
0T BEAYIWME KOCMUYECKUEe AepXaBbl, Cpeau
KOTOpLIX A0CTOMHOE MeCcTo aaHumaer Poc-
CUA, NO3BOMNAIOT YXE CEroaHA NPUCTYNUTL K
peanu3aummu MHOrMxX KOCMUHECKUX NPOSKTOB.

1o Marepsanam x1ung “TOCYRapcCIBeH b KOCAMHMEC-
KMt HBYHHO-IPOKIBOACTBEHHBIN 1IEHTD M. M. B, Xpy-
Hirvesa. 80 ner” anaresscmo “Pycennt”, 1996 r.

HsN/Q68 L/AFdLY
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flpononxaem PazroBop NO OPra8HK3IAUMYU
pPagnocBa3n, HavYaTwHn 8 xypHane “Ceais:
cpencraa u cnocobm”™, 1998, N2 3, c. 66. fau-
H8R CTATuR TOMOXET BaM OnpPeACANTb THi1 060-
PYROBAHAR N KOHQPHIrypaunio CACTembl, KOTO-
Pbie HANNYYWHM 06pa30M COOTBETCTBYOY Cne-
yspuxe sawen paborel.

9. CurHanbHbie CUCTEMbI CENEeKTUBHOrO (K3~
SupartenbHoro) BL13084a.

Kax yxaauaanocb 8 npeawayuien crarwe, abo-
HEHTb! PAAMOGETH MOIYT OLiTh Pa3ABACHH Ha Fpyn-
N € UCNOALIOBAKMEM TOHANLHBLIX UAK UKPPOBLIX
MIROT-CUIrianoa. Kpoue TOI’O. CYLLEeCTBYIOT cucre-

tonbm MO)ﬂHO BbH1383Th xouxpemoro aGoueHra. a
TAaKXe Peanu3oBath pag AIONOMUTENnbHLIX QYHK-
nurr. HeoOtxoaKMO OTMETUTL, HTO MCNONL30BANKE
CHIHANbHbIX CHCTEM NOIBONRET PRANN30BATL QYHK-
LWY Ha YPOoBHE aGONEHTCKIX panvocTanLvs 603 ue-
NOAL30BAHKA CNOXHOre 6a3osoro cGOPYAOBAHNA

OGumit npUHLMIN AeRcTBUR CUCTEM CenexTuB-
HOTQ Bbi300a:

1. Kaxaon paauoctanii npruceansaercsd MH-
IMBVYANLHEG HOMED,

2. [pynne papuocraMUMm NPUCBanBaeiCa rpyn-
NOBOW HOMED (KaX1an PAAUOCTAHUMA MOXET BMEeTh
UHAVBUAYANBLH LIS HOMED ¥ MOXET OLITb YNCHOM OA-
HOM HAK HECKONLRKX TPRYNN),

3. B 3aBncyvMOCT OT TMNA CUrHanbLHON cucre-
Mbi U NCNORL3YEMOTO 000PY0BAHMA UHAUSHAYANb-
Hbie I rpYNNOo2abLle HOMEepa CTaHUMK 3anICLIBAIRTCA
B NaMate Waw MOTYI OwiTh Halpaus ¢ xnaswaTypul
BLILIBAOULCH CTANLID.

4. MNpn oubope HOMENA BR3LIBAEMON CTAHULMN
U3 AeHRY NaMATH vk ero  uabope ¢ NOMOILIO
KAABMATYDL BLIZLIBAKOLIBY CTAHIL 8 3(DMP NOCH-
NAGTCA COOIBRICTBYIOUMA CUTHAN, XKOTOPLIA f1BKO-
AMPYLTCA BLI3LAAGMON CTanumen. Nloche aexos-
POBAMMA CHMrHANAG WYMONOAABRMTCAL BLILIBACMON
CTAHIIUKM OTKPHIBACYCH W NeperoBONb MOryr GwiTb
wadartw, LyMonofaasurenn APYryx aboHeHTCKUX
CTaHuuiA OCTAINTCH 3axkpuiTniMi, (MNpouenypa 8m30-
A2 rpyNNb aHANOMMNMHA MHAMBUAYANLHOMY BLI30BY),

5. B 338rcuMOCTH OT TUNA PAMMOCTIHLIL CUr -
HANB CHCTaMB WAMBNAYANLHOTO BHI30BD MOTYT W
KOAMPORATLEA b KEKDAUNOBATLESH, TOAKKO KORMPO-
BaThCHl UNN TONLKO RCXOAVPOBATLCH. BO3MOXHO
MCNOMBL3OBAHKE PATINUHBIX CUrHANLHBIX CHCTEM B8
PeXUNE NPUEMA N NePeRAMN.

6. Curvanuhble CucremMisl MOryT uCnonL3osato-
CA COOMCECTHO C NHUNOT-CHIaNani,

7. AICNONL3OBaHME CHFHANbHbIX CUCTEM OpKet-
THMPOBAHO, B NENRYKD oMepeanL, Ha pewmenne npo-
deccuoHanuhnx 3anaY. B GonbumicTse cnyvaes
BOJMOXHOCTL HCNOALIOARAHWA CUCTEM HHAMBWAY-
ANbHOrG ALI30BA MMEKT TOALKO TPOdECCHUOHANb-
Hue paasoctanti. (Moxniouenne Cecrasngios 1a-
KHe cucremot, kax DTMF 1 oanoTOHaNbHWA BLI30B,
MYACTO UCNONLIYEMHE B XKOMMEPUECKHX M nbu-
TENLCKMX PAAUOCTARUNSX).

Tuntt CUrHANLBHLIX CHCTEM.

). DTMF (Caa, npeaibyiytityid CTatbio).

B GonbumMHcIBE CNYNAeB PAMoCTaHLUK KOM-
nnexTykuTcs sonsko DTMF-konepom.

Mpwu nanruuw DTMF-aexosepa so3moxma opra-
HU3AUUA CeNEKTIBHLIrO B3084a.

2. Oanoronanuiniv sw3on (Single Tone),

ToHoBINA CHUMHAN B NONOCE 3IBYKOBLIX 4ACTOT
NPOFPAMMHPYEMON HACTOTH U BAKUTENLHOCTH, NPK
ACKOAUPOEAHYMA KOTOROro OTKPLIBACTCA wyMONo-
NapUTeNb BHIIMBACMON CTaHtlUM N NOL3CTCA Cui-
Han Bui3ona.

3. AsyxtoMansin@t 86i308 (2-TONE, Molotola
QuickCatl ).

Duangeckn nNpeaciasnaet cobon nocnenosa-
TCRbHLI NOYXIOHOBLI CHIHA B (IOAOCE 3BYNOBLIX

4acToT. CyiecrayQT CTaHaapTHbie 1a0nuLtk yacTor
Y HOMEPOB TOHOB. B HEKOTOPLIX TUNAxX CTaHwmn
NPEeAYCMOTPEeHa BO3MOXHICTL NPOrPAMMUPOBAHKA
napaMerpos curHana. B bonswvHCTBE Cny4aes pa-
AUOCTaHWM UMBIOT BO3MOXHOCTe TONBKO AEK0AM-
pOBATL CUrHanL ABYXTOHOBOrO Bui308a, B paawo-
CTaHUWM H3 KaXAOM kakane nporpaMuanpyercs
NBYXTOHOBAS NOCAENOBATEALHOCTD, NPY ASKOAUPO-
BaHKK KOTOROW GyNeT OTKPLIT WYMONOAIBHATENDL K
NONaH CUrHan Bu30B4a.

BON, COOTREICTBYIOUINA CUIHANY TREBOIH,I0 ¥ HO-
MEP PAAVIOCTaHUYH, NOCARABLULH 3TOT Cisrnan.

Tunosan CTPYXTYPa AMCRETHEPCKON CHCTENMD! C
ucnonsaoggiueM naxera RapidCall npusengena #a
puc. 1. B xayecrge aucnerepekon Cranyuy MOXeT
MCNOMLIOBATLEH 16-kauanbHas mojlens paavuo-
crandmns MOTOROLA GM300, B kauectee abolenr-
CxstX CTaHimn — B- 11 16-xanansunie monens GP300
uw GM300.

B namare paguocran-
Uy, umelwen B03-
MOXHOCTbL XOAWPOBa-
HWUA CUrHANOB ABYXTO-

HaNbROraQ BbLI30B3 o FTTID

(370, KaKk NPaBUNo, ST

AUCNeTHENCKana Crau-
MR}, 3aNUCHIBATCH
Homepa aboHenrTcrux
cramumm papuocerv
AW FPYNN ¥ cooiBer-
crayioiue UM AByXTo-
HoBLIe curHansl. ins o)
Bw308a oOnpeaenex-

HOM PIAMOCTAHLMK WAK MPYNND CTAHUMIK HEOOXO-
a0 BLIONATL ee Homep (BuGOP HoMepa NPon3s0-
ANTC] K3 naMatm € NOMOLLKD  CTpenox
"aBepx”/"8HNU3" C 0gHOBPEMEHKLIM 0TO0paXeHEM
HA AUCNNee CTaHUNK) 1 HAXKaTb TAHreHTY,

4. CurnanoHan cuciema MDC-1200 dupraw
MOTOROLA.

Ouaniecxu npeacrasnaer colon uupposon
YACTOTHO-MaXUNYNUNOBAHHBLIA CUrHanN, = 1° koarpy-
eTca oaHUM neproaom vacrotw 1200 Ny, *0" — no-
nyTopRa nepuopamu wacrots 1800 My. Cxopociu ne-
peaauy undposoit nudopmatm 1200 6mn1/c {o1CKD-
na v Hazeanue MDC-1200). Mo xapaxTtepy npume-
Heuma cucrema MDC- 1200 ananoruuna QuickCall Il
HHAnBKAYanLHOMY BN FPYNNOBOMY HOMEPY B CKC-
1ene MDC- 1200 cooreercrayer widpoeoi curnan.

9. Naxev curHanbHLIX cucTem RapidCal.

Maxer curHanoHbix cucreM RapidCall paspabo-
van pupmon MOTOROLA w nossonser peanu3osars
pag creunanbibix GyHkuin, OCHOBAHHLIX HA MC-
NONL3ORAHMKM CuUrHanbhbix cucrem MOC-1200,
QuickCall i u DTMF. HeobxoamMo oTMeTHTh, NTO
Pyrixuum naxketa RapidCall noaaepxvBaOTICA TONL-
k0 paauoctanuman MOTOROLA (GP300, P110,
P200, VISAR, HT 1000, GM300, M208, M216).

OYHKLUUWK CUCTEMbB! RARPIDCALL:

— Voice Selective Call {Sel Call}-cenexTnambii
Bx308,;

— Call Aert — ysepomnenve 0 sw3one, nNpu-
weawem 8 orcytcrane aboHeHTa (MHQMKAUKMA Ha
ancnnee, 3pyxKog80 cMrnan);

— PTT-ID nepenaya wHaueuayanuiOro HoMepa
PAOCTANUMK NPY KB XKNOM HIXATIY HA TAHTEHTY K
oroOpaxeHie 370ro HoMepa Ha Aucnnee aAucner-
HepCKon CTanLMum,

— External Alarm (gna agsToMOOUNLRLIX PaAO-
C1avuwn) — ysepomnenye 0 Bbi3oae B OTCyTCTBME
aboueHTa nyTem oxrqelns CBerosuix npudepos
2BTOMODHNSA KN 3BYKOBOTO CHUrHaNA;

— Radio Check — nposepra HanuuKA PanoOCes-
an (€3 ywacTua oneparopa. Curnan NOCKNALTCA C
AUCREeTHEPCXOi CTaHUMK U AexonpyeTCA aB0HeHT-
CkOW cranuwen. flocne yero abOHEHTCKaR CTaHLM
aBYOMATUHECKN BBYEET CUTHAN NOATBEPXALHAR,

— Emergency Alarm — curuan tpesory. lNocw-
NAGTCA NOCNE HAaxXaTHA HA aFOHEHTCKOW CTan K Ha
KHOIKY “TREBOra™ (Ang NOPTATABHbBIX CTaHUMHM) N
NPy 3dMBIKaHY KOHTAKTOB CNeuuanbHoro pene nny
nenann {(Ann asToMoOUNbLHLIX CTauuwn). Curuan
IPEeBOry NOCLINASTCA HA AMCNETUENCKYIO CTAHLLNO
aBTOMATHUIECKIt M MROTOKPATHO f10 1ONIYNERWs aB-
TOMATHUYECKOro oaTeepxaeH1uA o rpueme. Ha auc-
nnee ARCNeTYeNCKOon CTanuml oT00paxkaeTcs Cum-
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Aucnmopcmn_pammmmt_l_
{arromobitaniian/crauouapuan
Molorola GM30Q 16 xanason)

o Veice SaiCall
o Call Alert

o Radio Cxck o ui) Check

[TopTaTHBILEC TOAZRLC PAVIOCTANI
Motorola GP300 B, 16 warxaaos

e PTT ID
» Emergency Alann

[lawvseise PaABOCTANIIRS
(asTosMOlM LI 2 / CTRIpEOIIAPIRAN
Molorola GX.1300 8,10 zaxasos)

» Voice SejCall
o Call Alart

-_E!tefﬂ-ﬂl Alarm

BbinonHaembie QyHKLIMK B NpUMeHSeMbie
CUrHanbHbie CUCTEMbI,
Avicneriyepckas CTaHUNR

Koau-{flexo-
MpumMennemole

Oyrxumm poBa- |Anpo-

CHUHANLIMIE CUCTEMbI

Call Alert QC i1, MDC-1200 -

External

QC Il, MDC- 1200 -

MDC- 1200, DTME .
Radio
Check
Alarm

AGOHEHTCKAA CTaHLUR

Konu-|exo-
Dy |, onns | POB3- 00
ST Hue |sanue

QC i, MDC-1200
External
QC Il, MDC- 1200
401200, DT
Radio _
Emergenc

6. flsiruronancuift as3os { S-TONE, Select-5 ).

®uanseckn npeactasaser cobdn nocnenosa-
TeNLHOCTL TOHANbHBLIX CUIHEN0R B NOAOCE IBYXKOBLIX
4acTotr. Konwuecieo ToH0B 8 CHrHane Moxer Guith
ot 1 210 7. Hazsauue “navuroHanbybit 8L1308"° 010a-
Xaer CTPRYXTYPY Npeabiayulidx Gepcis, rne NMcno
10100 6bino xecrxo ¢uxcuposaro. Kaxaan umdpa
HOMENA DaAUOCTaMLLN NPOTNAMMUDYCTCA Onpeje-
AEHHBIM TOHOM, HawGonbliiee pacnpocTpaHete
31a CUrHanLHan cUCTemMa nonyunna e Espone. Wme-
BTCA HECKONbKO PalNuuHbix Tabnny TOHOB, RO -
Thix B pa3nuynbix esponencknx Crparax (CCIR,




ZVE], EEA). B 3asucumoctun Or Tuna obopyaosanmna
NOQMEPXHUBALTCA TOT UK UHOR HABoP TOHOB. B pa-
aocranumax dupmel MOTOROLA peannsosana
cHCTeMa CenexTUMBHOro smaosa Select-9, koropan
He TONLXO NoaRepPXUsaeT sce Hanbonee pacnpocT-
paHenHue Habopul TOHOB, HO ¥ NO3BONRET CO3AA-
BaTb NONLI0BATENLCKME TADNUUL,

Kax npasnwno, Ha CTaHuMAX NpeaycMorpeHa
803MOXHOCTb KaK KOAMPOBAHKUA, TaK U AeKoAMpo-
BaHUA curnanos Selecl-5. HaGop Homepa moxer
MPONIBOAKTLCA K3K C KNABUATYPH, TAK U U3 AYEHKH
naMartu, [Ipy ncnonb3osanuk cucremue Select-5
peanu3yioTca QyHkuMK, asanornsHsie QyHxuMam
naxeva RapidCall, a Taxxe paa ACTIONHKXTENbHBLEX.

HeoOxoauMo OTMEeTUTL, HTO MHOIME U3 nepe-
YHCNEenHuIX GYHKLKUA PEann30Bakbl B COBPEMEHHNX
TPAHKMHFOBLIX CHUCTemax CBR3n. Kpowme 1070, B
TP3HKUNIOBLIX CUCTEMAX yripasnenne aboHeHTCKON
CTaMUMEN MEKCHUMAIIBHO YIPOLWEHO, Yero Henb3n
Cka3arb, HanpumMep, 0 CUCTEMAX C UCNONLIOBAHN-
em RapidCall. Yem 1e menee HecoMHeHibBIM QOCTO-
HHCTBOM NOACOHBIX CUCTEM MOXHO CHUTATL peann-
3aumo 6oNbWOro uncna dynxuuin Ha yposie abo-
HEHTCKOro obopynosanms 6e3 ncnonb3oBaHnn Ao-
porocTonuiMx 308X CTAHUNMA,

RapidCali, Calt Alert, Sel Cali, MDC-1200,
Select-5 apisiorcs 3aperucrIPUPOBaHHbLIMU TOPIo-
saiMis Mapxamu Onoms MOTOROLA Inc.

10 . Ncnonv3osanne peTpavcnaTopos B pa-
AHOCOTHX,

[lo cux Nop paccMarPUBaniCb CUMNACKCHLIC
paauocet. Npy Hanwuuu 1BYX HOMUHANOR YACTOT
(RYTNICKCHOW Napul) BO3IMOXHA OPraHUIBUMA pa-
AMOCETH C HCNONLIOBAHKUEM PETPAHCANTOPA, HTO
no3s0AAET HAUNTENILHO YBENKYHTL AZNBLHOCTL Pa-

3ATHCHIO CUrHanNa He PaccMaTpPrBaTCn).

Pynxuvmpw perpauncnaropa.

PEeTpancnaTop NPUHUMaeT CUrHan Ha 4acrore
F1, AeMoaynupyert ero, yCnaveaer v nepenaer Ha
vacrove F2. Bpemn, s3arpauusaemoe na o6paborxy
curnana, cuutaercs npevebpexuMo Manuim. Per-
pPaHCASTOPR ABNACTCA AYNIIEKCHLIM YCTPOKCTBOM, T.
¢. NpUeM ¥ Nepelala oOCyIeCTBASINICA OAHOBpEe-
MENHO.

Yacrora nepenaun 8cex aboHeHTCxnx CTaHUWH,
paboTaruiux Yepes perpancnaTop, pasHa F1, a ya-
crora npuema — F2. ABOHEeHTCKUe paaMocTanymMm
paboraioT IiPK 3TOM B pexvMe ABYXHACTOTHOFO
CHMNIIEKCa nosyaynnexca (puc. 2).

AynnexcHpiA MHTEPBAN ¥ AYNNEXCHHK GUnLTP.

Ana pabori perpancaaTopa MorytT UCnosnb3o-
BAYLCA /1B OTALILHLIE BHTEHHB LU1A NPUeMa M ne-
PEAAYY KM OAKI AHTEHHA Y AYNNEXCHHIA dUNLYP.

AynnexciniM MIHTEPBANOM HA3IMBAETCA pPa3-
HOCTL HACTOT nNpueMa U nepenayn. Ana nekmoye-
HWA BIANMHOTO BRUAHKA NPUEMHAR W NEPEeAaILan
aHTEeNHR AONXHK ObLITh YCTAMOBAEGHW HA onpepe-
neHHOM PaccToRHUK NPYT OT Apyra. Benwynuna npo-
CTPANGYBCHIOro pasioca umeer obparuyio 3asu-
CUMOCThL OT BCNAYMHE AYNNEKCHOro wHTEpBANa.
Hanexo ve gcerna yraerca yCTaHOBUTb dHTEHHEI Ta-
kum oOpazom, Hrohn M30EeXaTh B3AUMHOMO BNUA-
Hua. B GonblumncTse cny4aea nCnNoNLIYIOTCA OAHA
npuemonepealuwan aHTeHHa v AynNNexcHbw
OuALTp — YCTPOACTBO, pa3aenfiilee nonech
npuemMa 1 nepenayv. HopManbHuiM QYNAEKCHHIM
niTensanomM Ana pabort B NOAYAYNAEKCHOM PEXM-

Puc.:2_

Me ABnaeTca uHtepsaan 4...5 Mlu. NMpv 3rom ypaer-
CA CAENATL AYIUEXCHBIY (DUNLTP AOCTATOMHO HeRo-
pOrMM ¥ KOMRaxTHuiM. B cnyyae Mexbwero wnm
60NnLLEro AYMNEXCHOTO WHTePBaNa XOHCTPYXUMA
AYNMNEKCHOrO GUNLTPA YCNOXHAESTCA, 2 USHA 3HAYM-
TensLHo BO3pacraer.

Pabouyui uukn perpanHcnaropa.

Paboynm uUMKNOM pETPaHcNaTOpa HA3LIBABTCA
NPOUEHT BpeMexn HenpepueHon PaboTu Ha nepe-
Nayy ¢ ONpeaeneHHbiM NOCTOANHBIM YPOBHEM Bbi-
XOAHOW MOWHOCTH, 023 BLIX0AA PRTPAHCAKTOPA K3
crpon. Pabouva uvkn 8 Hanbonbwen crenexHn on-
pepenseyCa CHCTeMon OxXIaxaeHua nepesarinka 1
napameTpamun 0N10xa NUTAHNA.

Cocras pervpaHchnAaToOpa.

B cocras peTpaHCNATOPa BXOAAT, K3K NPABKAQ,
npuemMonepenaruk, BAOK NUTaHKA, KOHTpONnep,
KOPNYC C CUCTEMON oxnaxaexwn. bnox nuraHua,
KOHTpOAnep, AynnexcH GunbTp moryt Ouithb
BCTPAVBaCMbiMM UM BHEWHNMK, CUucTema oxnax-
aennA Moxetr OulTb npuuxyaurtencHon (paauva-
TOP+BEHTUNRTOP) WAN NACCUBHON (TONLXO panua-
TOp). B peTpaHcAaTopax MOTOROLA
GR300/GR500 8 xayecTee 6N0KOB NPHUEMHMKA U Ne-
penartvka UCnoAL3YITCA asToOMOOHNbHbE PAaMO-
cranumn GM300/350.

NMpuMedanne. Bullle ONUCAHK NPUHUMANK NO-
CTPOEHKA TONBLKO HaUbOoNee NONYNRPHLX PETPAHC-
nsTOPOB, Takux xax VERTEX VXR-5000, MOTOROLA
GR300/500, KENWOOD TKR-720/820.

Pexumb paboTh perpancaarTopa.

1. "OTKpLITLIA PETPAHCNATOR"

B 3TOM pexume fOCTYN K PETRPAHCNATOPY HUYEM
He of panwrden. [pn noseneHny B adpupe Hecyllen C
YACTOTON, COOTBETCTBYIOILEH HACTOTE NPUEMA peT-
PanCNATOPA, CUrHan PeYPAHCAUPYeTCs.

2. Perpancnsitop ¢
KOLQOM AOCTYNA.

AocTyn x perpax-
cnatopy Moxer OuiTo
orpaHnyed. Perpauc-
NAUKAR  NPoOMIwaes
TONLKO NOCNe Aexo-
AVPOBAHKUA  3anpo-
TPAaMMMUPOBAHKOrIO
CurHana pgoctyna. B
npocTeieM cnydae
PETPaHCNATOP MOXeT
OniTh, OTKPHIT COOTBET-
CTBYOIMM  NUROT-
CurHanoMm. [pwu uc-
nons3osanmu Oonee Puc.3
CNOXHbLIX KOHTPONNEPOB KOA AOCTYNIA MOXET nepe-
NABATLCA B8 PAINMYMBIX CUMHANLHLIX CUCTEMAX
(Single Tone, DTMF, MDC-1200).

3. MynsTUrpynnoson perpaxcnarop.

Kax U1 B CHMNNEKCHON paanoceTu, aboHeHTH
MOryT ObiTb PasfAeneHul Ha rpynn No NANOT-CKTr-
Hanam. B Kauyecree KOHTPONNEpa PeTpaHcnaTepa
KMCNOAbL3YETCR YCTPOKCTBO, “ALLe BCEro HAlnBae-
moe TONE PANEL. B xoHTpONnepe ans paannyHbx
rpynn nonbaosareneit 3anucuLIBaloICs NUAOT-CUr-
HaNLi, KOTOpLIE AOMXHLI OLTh ACKOAMPOBAHM, W
COOYBETCTBYIOWME UM NKUAOT-CHrHanNK, xOoTopuie
A0MKHN ObiTh NEpeAaHbl NP PeTPAHCARUMKU, Kax-
A0RK rpynne CoOTBETCYBYEY CBOA NAapa NKAOT-CUrl-
HANOB8 Ha NPUeM W Nepenavy, KOTopPHie B YaCTHOM
Chiyqae MOryT coBnaaarth. B cayyae, eCnu petpaHc-
NRTOP 33WMAT OAHOW
rpyonon aboHenTos,
BbIXOA HA nepenavy
ADYTWM pynnam 3a-
npewes. Konnuecrao
rpynn onpegenaeycs
THNOM XOHTRONAEPA.
AocrarouHo  nony-
NAPHBIM TUNOM MYNb-
THrpynnosoro per-
PAHCNRTOpA ABNner-
CR MOTOROLA
GR300/500 c xon-
1ponnepom ZETRON
ZR310.

4. Petpancnatop ¢ abxofom 8 TenedoHNy0 CeThb.

Kaxk u B CHMNAEKCHOW PARMOCETH, NPYU UCNONb-
30B3HUM CTALMONAPHON cratumn C T1enedOoHHbLIM
uHTepPLenCOM BO3MOXHO HCNONE30BARKUE PETPAHC-
NATOPA C KOHTPONAEpoMm, 06ECNCHUBAIOWINM BLIXOA
8 TenedoHHY0 CeTb, (B xayecTse npocrefiwero sa-
pruanra 6e3 CenexTMsHoro 8xi308a Moxey Obitb uc-
nonb3osaH perparcnatop MOTOROLA GR300/500 ¢
koHTpoanepom 150R.)

MNpwn 310 aboHeHTH papgsoceTy MOYT HCNONL-
308aTh CREAYOWHE THN BHI30BA:

1) paanoaboneHT — rpynna (OTKPLIT3N Paauo-
CBA3b, BCE CALIWAT APYT APYTa);

2) pannoabouenr — aGosent renedoHHON CeTv
(8Ce oCTanbibie aboHeMTH CALIWAT Neperosopu u
MOTYT BMELIATLCR);

3} aboHeuT renedOHHON CeTu — rpynna paano-
abonenTos.

9. Perpancnniop ¢ CenexTMBHLM Bh30B0M.

MNpw ucnons3osanvu perpascnatopa ¢ COov-
BETCTBYIOUM KOHTPONNEHNOM BO3MOXHA OpPFalKu-
3aimf UHIWMBUAYANBHOTO UK TPYNNOBOTC Bu3084a,
AOCTaTONHO NONYNRPHOW ABASKETCA KOMOWHIUMNA
KOHTPONNEPa C CeNEXTUBHHIM BH30BOM U Tenedon-
HbuiM uHTEepdencom (puc. 3). Mpu arom aborenTu
pagnoceTy MOryt nCnosb30Barth Cnegyioupse Tunb
B8L308a:

1) pansoabonent — pagsoaboHeHT (unamsuay-
ANbHbLIA BLIOR);

2) paanoaboHeHT — rpynna;
3) paauoatoledt — aboHeKY renedonHon ce-
=

4) aGoueHr tenedonnon cein — paanoabo-
HEHT;
9) aboueHT 1enedoHHON CeTH — rPynna pajmo-
aboxervos.

OnsinmM M3 CaMuix RONYARPHBLIX KOHTPONNEPOS C
CenexTUBHbLIM BH3080M K TenedonnbiM BiTepden-
com aanaerca ZETRON ZR320. Npu ero ucnonsso-
BAHKKU ANA OPIaHA33LMKA CeACKTUBHOTO BhI30BA MO-
YT NMPAMEHATLCA P33NHUYHLIE CHIHANBHBIE CUCTEe-
Mbl, Hanbonee CTangaprHuiM BapUaHTOM ABNRETCA
ncnonb3osatine DTMF xax sxofinuier cucremu {Co
CTOPOHH PETPAHCNATOPA/ 6330801 C1aniwm). B ka-
4YecTBe UCXOAALWEro CyurHana NCNoNL3YEeTCA COOT-
BETCTBYOWMN NUAOT-curuan. B xaxmo#h aboHewr-
CXON CTaHUMKU NPOrPAMMUNYETCA HIMBHAYANLHLIRA
NUNOT-CUNiaN Ka npuem. B xontTponnepe 3anaercn
1abnuua cooraercrene urauaniyanoiux DTMF-
HQMEPOB U NUNOT-CHIHANOB. Pexismbt PETP3HCAR-
UMM M BLix0A3 B TenedOHKY0 certh 8nbupanrcs

obxoauMOo HAGPaTL C KNABKATYDH WK BH3BATL M3
AYEHKN NAMATH U, NONMYLUB CAMHAN FOTOBHOCTK CHC-
Tembl, NPUCTYNUIL K HA00py HoMepa paauoabo-
HEeHTa NN Tene@OHHOro HoMepa.

HoMmep BuaniBaeMOn Cranumu nabupaercs ¢
DTMF xnaBwartypn 8hiwsaoulen cravumy, Nocne
nexoaupoBalMA HOMEPA 8 KOHTRONAEPE B 3Pup ne-
peaaerca COOTBEICTBYIOLMA NUAOT-CKIHaN Coame-
CTHO CO 38YXOBhIM CHMIHanoM Bui308a, reHepupye-
MbIM KOHTPONNIENOM,

b. MpoxoBHUK
“SnexTpoxuk-Linzann”, Mocksa
Tenegonbt: (095) 165-1892, 165-0874.
E-mail: eldiz@do!l.ru

]
L ]
[ ]
w
-
»
]
-
L
&
L]
L
L ]
&
»
»
L&)
-’
&
L ]
»
»
L
13
L ]
;]

st/ /oo™ 18 ing



w
L]
]

(E L J IR ERN RSN ET NN

RN LI | TIV/ Iz

Y

PAHOAPHEMHBIR MOJYNb ®HPMbI ICOM
I NEPCOHANBROIO KOMINbHTEPA

). KYTENOB , kang. TexH. Hayk,
J1. MAKCAKOB (RA3AT), r. Mocksa

B HacTofuwee BpemMsl B cUCctTemax pa-
AUOCBARA3N, B TOM uMcne mobutenbCroni,
\WWPOKO UCNONL3YIOT NEePCOHANBHBIE KOM-
NuioTepbl. Craswue AOCTYNHbLIMW W 3ape-
KomMengosaswmue cebs BecbMa yHusep-
CansbHLIMK YCTPOUCTBAMW, OHW Npegonpe-
AeNnAn NOBLULEHHBLIM UHTEPEC K XKOMNLIO-
TEPHOMY YNPAasReHNIO npuemMonepeaarn-
e annaparypown.

OnucbiBaeMuIin B 3TONA CTaThe NPUeMm-
HUK, MOMUMO OTNUUHLIX TeXHUYEeCKNX Xa-
pakvepucTuk, obnagaer wupoxuMn cep-
BUCHbIMKW OYHKLUAMU, KOTOPHE MOXHO
ribKO HACTPOWUTL NOA, KOHKPETHOrC NoNbL-
30B8arTens.

Puec. 1

SHBYNTENLHLIA POCT ce€TU UHTepHeT 33
nocnefgHne HECKONLKO Ner no3sonun
NONbL30BATENSIM NENCOHaNbLIbLIX KOMMbLIO-
Tepos NErkO CBA3bIBATLCA C NOBON TOHKOW
3eMHOro wapa. OaHako 3anonro A0 3Toro
TY X€ PpONb urpanv PaavuoBONHL!, HaNRPWU-
Mep, NobnuTensCKan CBA3b U paauoaetLa-
HWe, CNYTHKUKK CBA3N 1 TenesuaeHune. Ho-
Bbit nNpuUemHuk anonckown dpupmel ICOM
IC-PCR1Q00 coepmHuT Ball XOMNLIDTEP
CO CTapubiM U B TO Xe BpEMA BEYHO HOBbLIM
MUPOM — MUPOM PaguOCUrHanos.

ICOM IC-PCR1Q00 — 3710 1e npocro
‘NpUeMHUK ans KoMnbrotepa”, 37o npo-
heCCOHaNbLHLIM CBAIHON CKaHep C wupo-
KM HalopOoM crenanbHbix GyHKUUIA, Ha-
YHAR OT CYOPOCTHOrO NONCKAE CUFrHAN0s w

4 CO oY ) £

l HbiE

p——l S = e—

KOH4AA PAABUTHIM KOMMNLIOTERHBIM HTED-
dencom. O1Kaa oT AOPOroCTOALMY UHAN-
KaTOPOB 1 OPraHaoB ynpasnexsnsa No3sonun
oonee 4emM 8 ABaA Pa3a CHU3UTbL LUEHY KOM-
NLOTEPHOW NPUEeMHOW RPUCTABKW NO
CpasKeHnio C “NONHOLEHHBIM™ HACTONb-
HbIM NPNEMHUKOM.

B ornnvne o1 60nbLWVHCTBA CywecTsy-
oWnX  KOMNLIOTEPHBIX  NPUEeMHVKOS,
BCTaBNSAEMbLIX B CROT pacwupeHun maye-
PUHCKOW nnatol, ¢upma ICOM pewwnna
BbINOSIHUTL NPUEMHUK B BUAE OTAENLHOrO
6noka ¢ He3zasnCuMbIM OT KOMMbKTEpa
INEeKTPONUTaHUEM U YyNpPasBneHveM 4yepe3s
nochnegoearenibHbi NOPRT. ITO NO3IBOAUNO

pewnTs aABe Bax-
npobnemut:
yMEeHbLNTL  YPO-
8eHb Wiyma u obec-
neynTs COBMECTWU-
MOCTb ¢ NKObIM MK
BNNOTL /0 HOyTOY-
KO8 (puc. 1).
flocTasnaemoe
C NPUEeMHUKOM
NPOrpaMMHOE
obecnevexne Bbl-
BOAUT Ha 3KpaH
XxoMnbioTepa Tpwu
B1Aa OKOH, OTAnYa-
WLUXCA KONUYEeCT-
BOM OPralos yn-
pasnewns wu pac-
CHNTAHHBIX Ha
nonb3osareneml ¢
Pa3HbIM YROBHEM NOArOTOBKU:

1, OKHO “ynpouweHHON" HACTPOVKK
(puc. 2) coaepXxuT nHANKaToOp 4actoTbl U
KHONKK QUKCUPOBAHHLIX HACTPOeK (aHa-
NoOru4HO BLITOBOMY TIOKEPY).

2. OkHO ¢ nzobpaxeHunem nONHOW ne-
peaHen naHem npodeccuoHanbHoro
C8R3HOro npnemMHnka (puc. 3) nokasvisaer
YaCTOTY, YypOBEHb CurHana (S-merTp), pyky
HaCTROWKW, UM POBYIO KNABNATYPY U T. A.

3. OKHO C nanenamy A0NONHUTENLHBLIX
Hacrpoek {puc. 4) noApobHo noxasviBaer
BCE opraHbl ynpasneHna. OkHO pasfeneHo
Ha “eTbipe cexumn (HeTbhipe 6Gnoka annapa-
Typel):"HACTPOUKA® ("TUNING"); "U3-
MEPEHUE / CKAHUPOBAHWE" ("METER /
SCAN"Y, "MOAYNAUNGA / TPOMKOCTbL"

| wessiren-i o m ] o b
L:;i-—-: o | pugnasd «db 'l"k:‘.-

(“MODE / VOL*); “CREKTPOCKOMN"
(*“BANDSCOPE").

OueHb ynobHO peanui3osBana QyHKUWA
cnekTpockona. bnarogaps BLICOKOW CKO-
poctu obmena (no 38400 6vT/C) OH Npax-
TU4EeCKH padoTaer B peansHom maclurabe
Bpemenn. Makcumanenan nonoca 0630pa
coctasnaer 200 xiy. Momewan kypcop
Mbiti Ha RIODYI0 TOYKY CNexrpa, MOXHO
MFHOBEHHO “NEPEeCcKOMUTL” HA HYXHYIO 4Ya-
CTOTY.

Heckonbko ¢cnos cnepgyer Ckasatb O
NpoToxone obMeHa NPUBMHUKA C KOMIMBIO-
Tepom, B navane 90-x roaos ¢dupmon
ICOM 6bin npeanoxen Hoesiv Hopmar Ko-
MaHa QA yapasfeHua NpueMHUKaMu W
TpancusepaMmun — Cl-V  (Computer
Interface — 5). Oano 13 rnasHbix ero No-
CTOMHCTB — BO3MOXHOCTb OAHOBPEMEH-
HOro ynpasneHun HECKOMuKMKU yCTPOUCT-
8aMW 33 CUeT HaNn4uA B KOMaHAax aape-
COB Kak CamorQ yCTPOWCTBA, TAK U KOH-
Tponnepa. NPOTOoKOoN Takxe NOo3ronsier
Nerko opranmM3oBaTb COBMECTHYIO paborty
ABYX TpaHCWUBEpPOB (N0 nNPUHUUNY “Beay-
LinA-BeIOMbIN"). Huxe apuseneHb! TUNo-
Bbl€ CTPYKTYPb! KOMaHA cOMeHa npueMHn-
Ka 1 KOMRbIOTEPA.

AnvHa obnacty [OaHHbLIX HEe OorpaHuye-
Ha. Hanpumep, oaHON KOMaHAOW B AYEAKY
namATn Moryr Obitk 3anucaHul 4acrova,
BaA MOOyNAUMK, Wwar Hacypowku, BykeseH-
HOe vMsl Xanana v 7. aA. B npuemuvke IC-
PCR1000 vcnonb3yercs MOAEpPHWU3INUPO-
BaHHAaA BEPCMA 3TOro NPOTOKORE, NO3sO0-
nuswan yBenuinTe CKOROCTh 0BMena.

CkaHnpylowmia npUeMHNK umeeTt Tpw
OCHOBHbIX pexwnma patorbl: “MepecTpon-
ka uacrvote” (Variable  Freqency
Operation), “NamaTs” (Memory) 1 "CxaHun-
posaHue" (SCAN).

Pexum “lflepectpouka 4acioruel”™ uc-
NONbL3IYETCH ANA PYHHOW HACTPOUKWK Npw-
emHuxka. llpeaycmorpeHo asa Mmeroia
BBOAA 44CTOTHLI: C KAasnarypsl uam ¢ No-
MOLLLIO “BpatueHnn” PYHKKU HacTpOVKy
(ynpasBraemMor mbiwskd). War Hacrponku
perywmpyerca B npegenax or 1 My ao 1
MiI'L. [lononHuTenbHO CyLecTBYET PeXum
NPOrpaMMupyemoro Lara, ycraHasnuea-
eMOoro MHAUBUAYANLHO AN KAXAOrO KaHa-
na.




Pexum “lamMaTte” vcnonbayercs gns
JanOMUHAHNA 4acCTO VCNONL3YyEeMbIX Ka-
HanoB (4acToT, BUAOB MOAYRRUMKM, YCTa-
HOBOK aTTEHI0ATOPa N T. A4.), a TAKXEe Ka-
HANOB, NPONyCcKaeMuiXx npyv CKasuposa-
Huy, B Kaxaom xaHane namaty 3anomMu-
HAaeTCA yacrora, snii Moaynauun (BXMO-
4an WUPUHY NONOCHI ), War HACTPONKN K 7.
A. Ang nosoueHus 3dp¢pekTusHoCcCT na-
MSITb pasaeneHa Ha 0askn no 50 xaHanos
n Ha obnacTn aBTOMAaTUNMECKOW 3anvCh
nnn nponycka. Kananam n 6aHkam nama-
T MOXHO NPUCBOUTL ODYKBEHHLIE UMEHA.
Obuiee kONMUECTBO KaHanos He orpaHn-
YEHO W 3aBUCUT TONLKO OT CBOBOAHOrO
NPOCTPAHCTBaZ HA AUCKe. BCTPOSHHWLWN
penakTop naMatv NO3BoONNEY Nerko npPo-
M3BOAUTL KONWPOBaAHWE W BCTABKY CO-
REDPHKWMOro KaHaNos.

NMpuemHunk IC-PCR 1000 nmeert asa ocC-
HOBHbIX TUNA CKaHUPOBAHUA, NO YacToTe
M NO KaHanaMm namatu., Kaxaem n3 HUX
uMeer No TP BmAa, 410 8B Cymme paer
WeCcTb BUAOR CKAHUPOBAHUA. AVana3oH-
HOE, NO KaHanam namatv, BuAam curHa-

O0o03HaucHue

na, cpynnam xaHanos NamMaTu, Npuopwv-
TETHOE, C 2aBTOMAaTUYEeCKOM 3aNNCHI0 4ac-
ToT. [Ana nossbiwennn yaobcraa nonb3o-
BAHWA CYLLLECTBYET TakKXe pag AONONHW-
TENbHLIX PEeXUMOB ¥ DyHKUUA (NPONYCK,
ynpasaeHue no rofiocy U 1. A4.). Cxopocte
CKkaHmpoBaHna MoxeT pnocruratb 100 ka-
HanoB B CeKkyHAy ( kax B pexunMe CKaHu-
POBAHWUA NO KaHanam namaTty, faKk u Npu
nporpaMmMupyemMom CKaHVPOBAaHWMA).
BpemMa ocraHoBKu (3aaepXxu) npu Ha-
XOXOEHUWN CUrHasna vakxe NNasHo pery-
nupyetca. Hosan pa3paboixa ICOM —
MHTEANEKTYaNnbHan cucremMa “"nouncka ro-
noca” VSC (ICOM VOICE Scan Control)
NO3BONSET NPONYCKaTh HEMOAYNUPORAH-
Hbi€ M WYMOBbLIE CUrHANLI.

Bonee noapobHo HeobxopmMO OCTa-
HOBUTLCA Ha O0CoBeHHOCTAX COBCTBEHHO
npuemHoro Tpakrta ICOM IC-PCR1000.

lpuemunx nmeeTt AOCTATOYHO WUPO-
K guanasoH: 0,01 — 1300 MlMNu ¢ warom
o7 1 I'u. Takow war NnepecTporku 4acToTh
CTan B03MOXHLIM Bnaronaps Hosowu pas-
pabotke ICOM — cucrteme npamoro yn-

Tabnuua 1

AM AMnnuryaxan Moaynauus, AM Asunauuva, paguoseulanue

v

LUupoxas HUM

SSB (USB, LSB) Hecyuen

HacrotHan moaynauus, UM

Moaynauun ¢ nogasienmem

Cw TenerpagHan MOgYnAaUUA

CnyxebHan v niobnrensLckan
CBAI3b

TeneayaeHue, paguosewanue

KoporkosonHonas cnyxebHan »
niodurenuckan CBA3b

KopOoTKORONMIQBAR CAyxKeDHAR N
nobBNTENLCKANA CBA3L

'
h
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3
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Texunueckue xapakrepnctukn IC-PCR 1000

Inana3on vactot (MlTu)
Buas moaynsuvm

Auana3on

(ML)

SSB., CW, AM npwn 10 nb
5/N, FM, WFM npn

12 16 SINAD

500—700

700 —1300

SSB/CW AM

0.28

0,32

0.25

N
o
oY)
o

0.01...1300

SSB (USB, LSB), AM, CW, FM, WFM

FM

2

0,32 0,79

13,88 £15 % nocr. Toka, 0,7 A makc.

128x30x200 mm, 1,0 kr

Tabnuua 3

TpeGosaHua X XOMNLIOTEPY

MNpoueccop
famMsiTe

MoiunrTop

Nocnenoparenuisii NoOPT

He nuxe 486DX4-100
He nnuxe 16 MGanrt oneparusron n 10 M0anT na aucke
He xyxe VGA, 640x480

RS232, 38400 6ur/c

pasneHus cuHTeszatopom DDS (Direct
Digital Synthesizer).

B tabn. | npusegeHs: xapakTrepucTvku
OCHOBHbBLIX BWAOB MOAYASUMKU, NCNONLIY-
eMbiIX B PaAnOCBAa3N.

ICOM IC-PCR 1000 npunnmaer cnegy-
ouwmne suabl moaynauun: SSB (USB,
LSB), CW, AM, FM, WFM, 8knio4an yakyw
CW (2,8 kL), wnpoxyio v yaxyo AM (2,8 /
6/ 15 / 50 xl'w), Livpokyo v y3kyo FM (6
/15 /50 / 230 klu).

Taxum oOpazom, NnpuemMHuK No3Isons-
eT npocnaywnsartb NPaKTUIECKn BCE MC-
rofib3yeMole B paavocan3sn CurHalibl.

CxemMa caBura npomexyrovHon vac-
TOTh! (IF-shift) B npuemMmH1K Takoro Kknac-
ca scrpoeda snepswe. Casur MY noaso-
naerT pasnennrts 6MN3KOPACNONOXKEHHbLIE
curHansl, 4ro ocobeHHo adpdekTusHo
npu pabote ¢ CW u SSB. Kauecteo npu-
eMa NOBLILLAETCS TakXKe 3a CHeT npume-
HEeHUN NOAABUTENN UMNYALCHbIX NOMEX
(Noise Blanker), BY arrenwoatopa (20 ab),
aBTOMATU4YECKOW perynuposKmn ycune-
Hug {APY) n asTononcTpoOnky 4acroTs
(AMY). Paapaboraunum ICOM undpo-

Puc. 5
B0 KOHTYP AMNY NONHOCTLIO YCTPaHAeT
"yxoAabl® 43acToThl B pexume FM paxe
npu pabore ¢ punbrpamu 6 unm 15 klly n
ysennyusaer crabuwnbHOCTb NpuemMa Ha
vactorax sviwe 1000 Mlu. Cneunans-

Hble nepecTpavBaeMble NoNocosbie
dunbTpbl Ha Yacrorax asiwwe 50 Mly 3a-

nonasneHune 3epkanbHbix nomex. 370
NO3BONAET TAKXE MUHUMW3IUPOBATL UC-
KaXeHna curuanos or 6nmn3Kopacnono-
XEeHHbIX MOULHLIX Nepeaar4ymnkos. bnaro-
A3PA ONUCAHHLIM BLILE CXEMHbLIM peLlse-
HUSM YYBCTBUTENbLHOCTL NPUEeMHUKA B
avanasoHe ot 28 no 1300 Mly npaxTu-
YECKU HE 33aBUCUT OT 4aCTOThi ¥ BwAa
moaynsiunn (tabn. 2).

B nanvHenwem dupma ICOM nnanun-
PYET BbINYCTUTL AONONHUTENLHLIW BHYT-
peHHuKn Moaynb uudposon oOpPaborkn
curdana (DSP), xoTopuinn N0NXEH 3amer-
HO CHW3WUTb YPOBEHDL WYMOB NpU NpuemMe
curHana.

JlononuurenoHbie BO3MOXHOCTU npe-
aocrasnaiot GyHkun aekoanpoBaHus
Touos CTCSS v DTMF. Npu npueme 3apa-
Hee 3apanHon DTMF-nocnepnosarennbHo-
CTU NPOTrpamMma MOXeT BbiNOMIHATL Ka-
kne-nubo KencTBus (Hanpumep, NPowr-
PLIBAHUE MY3bLIKM WUNU 3dNYCK APYrow
nporpammst}. Ann nppnema curHanos na-
KETHOW CBA3U (CO CKOPOCTLD A0 9600
Out/c) npeayCcMoOTpeH cneuvantibii Bol-
XO0A.

B 71abn. 2 npueegeHtl OCHOBHbLIE Tex-
HAYECKUE XapakTepucrukn HOBOro npu-
emHuxa; B Tabn. 3 — TpebosaHun K KOM-
NbIOTEPY.

B xomMnnexy nocrasku (pyc. S) sxoaur
cam NpPUeMHUK, KOMHaTHan aHreHHa, xac-
CeTbl C NporpamMmMHbiM ofecneweHnem, Ka-
6enb 1 apnanTtep 220 B. =
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| Tecmosoe u KONmponsio- Germany
1zsepumensnoe obopyooarue: USA
Lo noxanusamopwt neucnpasnocmei: na xomnonenmmuon yposne Polar: | Poccus
$ OCYUAROPAPBI, UCTOUHUKE NUMANNA. 2EHEPAMOPY,
yacmomomepusi pupmos KENWOOD;
¢ npozpammamopvt u IyaRmopu upsmet DATA 1/O,
¢ 3nexmponnsle Komnouenmvi 110 xkamanozy FARNELL NMuuenanmoHHble CD
. CH “Cosmecm JImod."” U nNevYadTHbie n3gaHna

men/gaxc: (0712) 563550, 567121
e-mail: info@sovtest.ri
h;tp:;/ WHWW.SOVIESL.ru E U RO P ARTN E RS
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ANEKTPOHHbLIX KOMAOHEHTOB
www.europartner.com

npeunarae;u Gonblol BLIbOP HHIw_men-t Dﬂa‘_b&lm cémnmwnea oA
84, CBY, IV, tenedormoR amapaType: # KOMNLIOTEPHX COTEA.

HSonnpyiouwe TepmMOoyCanoss-eie NONHITRNBHOBIO TRYGKXN. _
NasepHme SMD KOMMIOHBHTY,
N e o s IC MASTER

BcemunpHan CD- 3HUuknoneaus
MWKPOCXEM C BLIDOpKOW NO Knaccam,
HaUMeHOBaHWAM, M3rOTOBUTENSM,
XapakTepucTukam v aHaroram.

000 “"METTATPOH" 127486 r. Mocxsa, yn. lerypesickan, Ao 1, x.4
Ten./daxc (095) 487-3767, e-malil. lexon@aha.ru

UUB/ILHO ONA MPaHKUH2a | Online 4OCTYN K HOBUHKaM www.icmaster.com
o % Bl
gg.zgg;,,gﬂg,srga ba bazoswie Fu UHF vic@novlink.spb.su  Fax (812)178 8489
d-ka Ne ® BbICONOHAOEMNbLI8 KOHCMPYKYUU

Tenﬁcpaxc 462-26-14 o [Ipou3ssodcmeo 8 MockaR

462-41-75 (nob. 29& ® LeHb! npouseodumens
E-mail:radial@netclub.ru ® focmaexa no PoCcuu

BoicbiiaeM pexnamHbie Mamepuanss'!

“KOCTUH & K”
r. BONIrorPAQ

[ToCcTOAHHO peann3yemM BONbLLIOK AaCCOPTUMEHT

o)
F
!
P
e
00
Q
N
O
X
C
S
o
(=
Q
g
1
S
(@)
e
o0
Q
0
=
=
(G
a
(
-
Q
e
3
"
>
S
D
Q.
-
2
o

HHcers aer na puinke eanyrumsonore TV i ennidu HOBbIX 3anacHeix yacten k ATC AWK
OGopyjrosanie Just 8HAJA0TOBOTO ) 1IKPPOBOTO, (XpanoBUKH, LLETKU, SKOPA, LUHYPD!,
CHYTHHEOBONO, RAOCILHOTO, HPHPUHOTO TeIeBHILCHIA. TEPMOKATYWKH, Namlibl CUrHa/IbHbIE U

| Hpogecenomuamnoe wgpposoe ofopyiosanne. KOMMYTaTOpHbiEe U T. 4. ).
Odopyiosanie juim upiema Hirrepuer aepes clyrng Ons Takco¢doHoB: Tpybku TakCOPOHHbIE
(OWTOBR M PORNHTIAN TOPIOWIN ) kapbonuTosbie- No 45 py6.; MK, TK,
l'l:ml(‘:!}li'l‘('.’ll:llm? n(mpy;umunm- HOJLMpupree, Kabeabioe HomeponaﬁupaTenn KHOMOYHWLIE N AUCKOBbLIE,
H CHYTRHEOBOC, ARUIONOBOE i 1IH(DPOBOE TeeBIICcHHe. TaKCOMOHb! rOPOACKUE N MEXARYropoaHue
Paborni no yerpoitersy HAPYRILIX HIZRCHEPHBIX CETCH 1 (mobbie 3an. 4aCcTu K HUM); NNACTUKOBbLIE
OOOPYOBMBI: NPORIIKA I CBASNH, TEJICBIYICIHI NoAYKabuHo!.

} ( MONTIER AHTCHHO BOJHOBOJUILIX W BhICOROSACTOTIIBIX A Tarke: YKC, BKT, KPT, TNN, NKCB, npuno#,
rparos na PRJLa PTHIL (PHC), yeranosksa n Monrass MYDTbI, AMBNEKTPUYECKUE KOBPUKU U
TEACBHSHONNBLIX arrvenn eiereM reieswennn (CR'TB, nepyaTky, MHCTPYMEHTL! 1 NIoBbie
KCKIIT) w enyrmnkosoro teienmjiennn), cpeacTBa U3MepeHus.

Morrrazs rexuoiiortuecroro oopyROBaNHsS o
HYCKOIUIROMULIC PAROOTL CHETCM TEICBIICIL,
Paapaborica M uposssojriso BOAIOBOABKX  Dae-

| MenTon juin CHYTHREOBOIO TEACBHICHHA W CBIL3N.
bauronenue cueremu “Jloy Jkone™.
Focyympersennan Jjpawensns OJHLL No 005705 srjana

‘ 6e3 npeponnartk!.
4 noaGpa 1997 v, JlelicTonmeasna ma reppuropuss T HHZ
Poceniteroii Pepepatuis, Ll€HbI peanb 3,

OGpanaitrecs 10 'wm-(|m||zm' Ten./dakc (8442) 67-14-30.
(095) 251-0732, 251-928Y, 492-5025., 495-3155.
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Y HAC eCTb BCE, HTO BAM HYXHO. 3BOHUTE
npamMo cenvac. B kpatTianive Cpoku
chopmMupyem n otnpasviM Ball 3aka3 B niobom
KOAU4YeCTBE N aCCOPTUMEHTE B NODYIO TOYKY
CTpaHbl NO XeNne3Hou aopore uauv NoYTOU

AOCKA OBbSABJIEHUU




KOMV NIOCTYNMHO Ka4eCTBO
Abtonerr-flakkapy

?
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B comuesactTech B TOM, HTO TAKAA KOMIAHKA, KaK
Xotonerr-ITakkap), moxer yjomtersoputs Bau
NOTPCOHOCTH B HEJIOPOTHX, BLICOKONPOH3BOJHTCL-
nLix npuGopax? Balu coOMHCIHHA MOXHO NIOHST.
Odnaxo, HMEHIIO GNATONAPA HCHOMNBL3OBAHKIO 110~
CJIC/IHIX TCXHOJIOTHH B IIPOH3BOJICTBE Hawero o6o-
PYNROBAHNUA, MbI MOXEM NIpElocTaBnTb Bam psiyy w3-
MCPHTCILIBLIX NPHOOPOB 110 IOCTYNHON LCHE,

Komy nyxxuoi npuGopb: no gocryn-
HOH IJEeHE, OTIINYHOI0 Ka4ecTBa K
BbICOKOH NPOK3BOAHTENLHOCTH?

Bam! A Takxce Thicsuam npymx MHDKCHEPOB H TCX-

HHKOB, KOTOPLIM HYXHE! NPHOOPK! 63 JIOPOrocToR -
X anuiects. Hosromy naum npuGoputy o6iero

HasiadcHus o0NIaKOT BCCM HCOQOXOMWMbLIM JUIN TO-

ro, 4To0nl peinth Bay npoGaeMul.

31O HH B KOCH MCPC HC O3HAYMACT, MITO Mbl 3KOHO-
MM Ha kaucectee. Her! Mul uenonsisyesm naim rpa-
RULHOHHO CHILHBIC CTOPOHBLE B Pa3pabOTKE W 1IPO-
H3BOJCTEE, YTO0L! npejuiokuTL Bam pan natuux
NpUGOPOB OOMICTO HABHAMCHHSA, B KOTOPBLIX UCIIONL-
30BaHb1 HOCJICJIHKE JIOCTHAKCHHS TCXHONOIHH.

i npUGopLI Bbl MOXETE JCTKO NPHOOPLCTH Ye-
PC3 MOCKOBCKOC IPCRCTABHTC/ILCTRO XbIOACTT-
Makkapa. [To3souirre Ham no Tenccgony

(095) 797-3500, 797-3865, # Bul sionyunre nos-
HYI0 HudopMmaLio no Apubopam odMEro nasnase-
ua komnanin Xeionerr-ITakkapji, a Takxe cMOxe-
TC pasMecTTe Bain sakas.

7

flo3sonnre B MoC-
KOBCKOE npejCTaBu-
TenscrBo Xbionerr-
Maxxapg n 3aKaXu-
1e Gecnnarnbin
Karanor npubopos
0061ero Ha3Ha4YeHNA

oy
P

NITH 03HAKOMbTECH
C HUM B PeXume
“on-nawn” na World
Wide Web:

http/fwww.bp.com/into/bids

HEWLETT"®
PACKARD
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Jliopn, cepbe3no obecnokoeHHbie
cobcraeHHon 6e30nNacHOCTLIO W 3awn-
rom uHpopmMmaunun, HakoHeu-Yo CMOoryT
B3AOXHYTb CNOKoino — MB/A PO cosme-
cTHO C© Poccuncko-fepmaHckorn Komna-
Huen Aun-bu-An nposenn BbLICTABKY
“Csaiap, nHpopmMmaTnka v 3awmnta MHPOP-
Mauun” (BBL, HosGpb 1997 r.), kOTOpan
nokasanad. ectb Yyem AOCTONHO OTBETUTL
Kuanepam v TeppopucTam.

Ha xoH®depenunn “Paasutue cpeacrs
C8A3N, asToMaTuaauUM U 3aUUTLI UH-
dopmanun OpPraHoBs BHYTPEHHuX JZen’”,
OpPraHu3osaHHoWn BO BREmMN BbLICTABKMU,
nOAHNMMANWUCEL BONPODCHI 0 pPa3BUTUMN
TPaHKUHroson cenavw MBSl Poccuu, B3a-
“MONENCTBNN BEAOMCTBEHHbLIX CeTew
obulero nOoNL30B8aHWA, CO3NAHUN KOM-
NNeKCHbiIXx crucTem 6e30NacHOCTU U XN3-
Heobecnevenns. Kpome Toro, npeAacra-
surenn MBA, PANCKN U dupm-y4aCTHN-
KOB BbICTABKW OTBETWAU HaA XUBOTpEne-
WyLme BONpPOChk! O TOM, KOMY WU KAKY
annaparypy pagauocsea3u pPa3peuleHo
npuobperartb, KIQO BNpase KOAUPOBATL
nepenasaemMmyio MudopmMaunto, Kak opra-
HX30BATbL CBA3bL C MOOBUNLHLIMKU a6OHEH-
TAMK U KAKOBK ee fanbHenwve nepcnek-
TUBDI. '

HecmMmorps Ha BypHoe pa3sutue 8 Ha-
wen cTpaHe coToBon paguorenedoHHON
CBA3U, NPUMEHATL €€ B8 Kavecrtse Be-
ROMCTBEHHOW N NPOUIBOACTBEHHON pa-
ANOCBARA3N He Bcerna uenecoobpasHo.
CepsucHbie BO3MODXHOCTW, NpepocTas-
ngemMble COTOBLIMU CETAMW, OPUCHTUPO-
BaHL HA TenedOHHYIO CBA3b, U PEXUMbI
PadboTLl, HEeObBX0AUMBIE ANA peleHWUA
onepaTtuBHbix 3anayd (OAHOBPEMEHHOEe
onoseuieHne rpynnel aboHEHTOB, 3KC-
TPEeHHLIV BbI3OB M AP.), B COTOBLIX CUC-
TeMax oTcyTcTeyloT. [loaTomy rpynno
MOBUNLHLIX aBOHEHTOB ANA OnNepaTue-
HOW pPaavoCcBA3xn NPEeAaAnOYNTaT wuc-
NONb30BaTh TPAHKNHIOBLIE CUCTEMBbI,
KOTOpbIC npeacTasnmoT coboi asTroma-
TUUECKOE NpeaocTaBNeHne Manoro Ynuc-
na pagvokadanos 6onbwoMy Hucny pa-
nvoabonerTos, Bonbllan 3aHATOCTL Ya-
CTy PAaAUOKEHANOB NPV OAHOBPEMEHHOM
NnPoOCcToe APYrux — BOT TUNWUUHLIN HENO-
CTATOK ODOLIMHLIX CeTen pPazuoceasun C
XECTKUM 3aKkpenneHnem KaHanoe C8A3wn
3aa rpynnaMu nonv3osarenen. B TpaH-
KWHIOBLIX CUCTEMaX PaANOCBAR3U €ro yc-
TPAHAT 3a CHET ANHEAMWUHECKON A0CTYN-
HOCTKU B8Cex aDOHeHTOBR KO BCEM KaHa-
nam, a TakKxe npenocrasaeHna Aonon-
HUTENbHOWN BO3IMOXHOCTU BbIXOAa B Te-
nedoHHLIC CeTu.

He cnyyanHo, 4T0 HA BbiCTaske Hbinun
WMPOKO nNpeacrasneHbl QUPMbI, OCHOB-
Hkie Hanpasnexsus AEATENbLHOCTU KOTO-
PbiIX — BBOA B AeiCTBUE TPAHKWUHIOBbLIX
CUCTEM AMCNeTHepPCKon ¢8R3un (NPoToKo-
nel Smar Trunk I, MPT-1327), neigxuk-
FOBbLIX CUCTEM Nepepasn AaHHbIX U No-
CTaska PaanoCTaHumMn Beayulnx KoMna-
HWW MUpAa.

MNpexae scero, ato pupmnl — “"PKK”,
“OnexrpoHuxa-Auaann”, "A.T.K.", “VICO
Ltd", “T-Xennep”, "TpesenuHk" n ap. Le-

Hbl Ha 633080 OBOpyAOBaHUEe CUCTEMBD
Smar Trunk Il opHokananbHaa H6a3osan
craHuua avanasona 146...174 My (no
20 aboHeHTOB) — 4,4 ThHIC. AOAN.; BOCH-
MUKkaHanbHaf  CTaHums  Anana3ona
403...430 Mluy {po 400 aboHernTOB) — 64
ThIC. DOAN.

B cucteme CORNET (npotokon MPT-
1327) socbMUKaHaNbHaa 6asosan CTaH-
uus auanasoda 400...440 Mlu (po 400
aboHenToB) — 114,6 TuIC. pOAN.

Cuctewa Smar Trunk Il ucnonebayertca
Ana nocrpoeHns HeboNbLLUKUX KOMMepUeC-
KX N 8eAOMCTBEHHBLIX CeTewv cer3n. Pa-
ANYyC NeucTsns ee HeBenuk U OrpaHnuyeH
TeppuTopuen, NoxkpoisaeMon ogHown bOa-
3080W1 cTanuuent (25-50 kM). Konnuectso
PAANOKaHaNOB OrpaHu4eHo 16-10, Makcu-
ManbLHOE KOAN4YeCcTso ob6cnyxneaembix
aboHeHTOB — A0 400-600. AanbHenuee
pacuuperne CUCTEeMbl UCNORLIYEMbIM
NPOTOKONAOM HE NPESAYCMOTPEHO, TaK KakK

Puc. 1. ¥ ctenna wypHana “Paguo”

He ynaerca obecnednTb COrnacoOBaHHYIO
Pabory HECKONbKUX YAAREHHLIX ApYyr OT
aApyra 6a3osbix CTaHkUvin ¢ aBToMaTU4EC-
KM NMOUCKOM aboHEeHTa 3a npuemnemoe
BpemMA. lpyu ysenuyeHnn KaHanose B CUC-
TeMe BPemMs YCTAHOBIEHWA COeAUHEHUS
BO3PACTACT NPONOPUNOHENBHO WX KONU-
YeCcTay, YTO TaKXe CAYXnT Npenarcranem
Npwv NOCTpoeHnn 6o0NbLWNX CUCTEM.

BoamoxHocTtu cnctemMbr MPT-1327
ropasno wupe, oHa bonee nepcnexryes-
Ha, 1 BLIOOP ee anga aThx uenen npeano-
YTUTEAbHE....

[IpepBeM 3IKCKYPC B TPAHKUHIOBLIC
CUCTEMbI U BEPHEMCH Ha sunicTasky. Yro
eule MHTEPeCHOro NPeaAnoxXunn ee y4a-
CTHUKN?

Oupma “OnexTpoHnka-Auiann”,
obuunansHbii AUcTPUbLIOTED KOMNaHKUK
*Motorola™, npeanoxuna COOBCTBEHHYIO
NPOAYKUMIO: CcTabunuivpPoBaHHLIA 6A0K
NUTaHna ANA CTaHAAPTHLIX PaAnoOCTaH-
UUH C MAKCUMAaNbHbLIM TOKOM Harpyaku
20 A 1 HeCTabunbHOCTLIO BHIXOAHOIO HA-
npaxeHns He 6onee 0,2%; yHneepcanns-
Hbi TpaHukoBbit wmoaynhs ULB-MRS,
ofecnevyunpalowm paboTty NONYNRPHLIX
paanoctaHumi Motorola GP 300, GM 300
B nporokone MPT-1327 » NO3BONKRIOLLUUN
paborate 0QHONW Y TOW xe paanocTaHuuu
B cuctemMax MoOunLHON CBA3U CcTaHnap-
va MPT-1327 » Smar Trunk [l, a Takxe
yanuHutTens abOHeHTCKON TenedOoHHON
nmHun PUTAJ-900, kotopbiv yBenuyuea-

er A4ancHOCTb CBA3KU A0 5...15 kM Mexay
aboHeHTCkOW annapaTtypon v renedoH-
HOW nuHuewr C Balaon — paaunorenedo-
HOoMm Panasonic 9080.

AkunoHepHoe obuwectso “T-XEJ-
MEP", asnaaCb AUCTPUOLIOTEPOM ANOH-
ckon komnaHun STANDARD COMMUNI-
CATIONS, sbir0AHO NPCASMOHCTPUPOBA-
N0 CBOK NPOAYKUWIO MO CpasHEHMIO C
apyrumu GupMamy, Tak Kak B paay oau-
HaKOBbLIX NO CTOUMMOCTHY CpeacTBa CBA3IU
STANDARD oxazanucb nyqwe no paAaY
napamMerpos. B 710 Xe BpeMsa ueHbl Ha pa-
avoctaHuyun STANDARD v akceccyapst K
HUM Ha 20-30 % HUXe UeH Taknx Npon3-
soantenen, kak YAESU, VERTEX,
Motorola, Kenwood, Alinco; npu arom
U3NEANA He YyCTYNAT N0 Ka4eciBy, 4TO
npoBepeHo spemeHem wn paboton 8
CROXHEeUWnNX yCNOBURX 3KCNiyatauuu.

Kcrartun, o ueHax... OaHa n3 cameix pe-
wesblx MOAenein paanocraHuvn, npen-
CTaBNeHHasn Ha BbiCTaBke, — MUKKaTIoOP-
Haa paagnocrankuus VXF-2A (Vertex)
MotHocTbio 0,5 BT Hal4 kananos ctom-
MoCTbIO 185 pnoan. CToMMOCTb HOCUMbIX
paavocraduun VHF u UHF aunanaaoHos
pa3anuyHbix dupM — 0T 330 ao 11490
AONN. B 3aBUCUMOCTI QT “UCNa KaHanos,
MOWHOCTY Nepenarinka, Hanuuua Kna-
BUATYPbI 1 BO3IMOXHOCTU paboTii B TPaH-
KWHTOBbIX CUCTEMAX, 8 TAKXKe KOHCTPyK-
TUBHOMO NCNOMHEHUA (HAaNpPUMep, B3pbi-
BoBbe3onacHuie paauvocrasumu). ITn
CTaHUWUN MOFYT YCNEeWHO NPUMEHSATLCA
He TONbKO B mectax 00eBbix AencTBun,
HO U B APYrvnX 3KCTPEMAaNbHbIX CUTyaL -
AX, HanpuMep, BO 8pEeMA NOXapos, CTH-
XWiHLIX BeacTeun v T. N.

CTOuUMOCTb AKKYMYNRTOPOB K pPaano-
cTamyuaM — ot 50 o 120 ponn. 8 3asun-
CHUMOCT! OT HanpaXeHusa n eMKOCTun.

Bna nonb3osarenev pagvoCTaHUMA-
MU CneunansHoro Ha3HaveHunna Gupma
RADIO COMMUNICATIONS INTERNA-
TIONAL npeacrasuna COOTBETCTBYIOUME
rapHuTypbl M akceccyapnl. Tak, Moaenb
ESR 601 otanyaer 1o, YTO MUHUATIOPHBIA
HaYyWHUK OAQHOBPEMEHHO ABARETCA MWK-
POMOHOM, pearvpyiouinty ToNbKO Ha KO-
nebanuna, B8O3HUKAIOUIME BHYTPWU YWHOW
PAKOBUHLI, HO HE HA OKPYXAIOWNNA WYM.
lapHuTypa koMnaekryercs mbo soaoHe-
npoHuuaemMon knasuwern PTT (anamer-
poMm 80 MM), Ha KOTOPYIO MOXHO HaxXM-
MaTb 4emM nonano — HOrouW, rofaosown,
NOKTEM WAKn KonexHom, Dnarogaps vemy
PYyK¥Y onepartopa ocraroTc CB000AHbIMK,
nmbo aganrtepoM VOX, obecneunsaio-
WM ceepxOLICTPOL nepexnuenne pa-
ANOCTaHUWY HA nepeaayy cpaly nocne
1070, Kak oneparop HauHeY rosoputb 8
MUXpoOH, Npn 3ToM “obpelarHue” Haua-
na dpa3a NPakTuyYecKu He3aMeTHO.

Mopenb CA-17 — rapuniypa CKpuITO-
ro HOWEeHUK ANA PasBefiunKo8 — COCTO-
UT U3 CBEPXMUHUATIONHOro MUKpogoOHa
NeTAnYHOoro Tmna, BbiIHECEHHOW KNnasuwn
PTT v MUHUATIOPHOro HaywHuka. Uc-
NONbL3YA NErkyio, NPO3PaUYHYD akycTnie-
CKYIO TPYBOuUKy, XOTOPas NPOBOANT 3BYK
OT CTAHAAPTHOrrO HaywWHWUKa, Nexawero s



KAPM3HE, K yXYy 4Yenoseka, MOXHO A0-
OUTLCA NONHOW KOHCNWPaUWWX BEOAEHUR
neperosopos.

B moaenn CA-19 npumeHera v sosce
becnpoBOAHAA Kancyna-HaywHuk,
BCTaBNREMAan B yXO 1 NPUHMMAIOWLARN pa-
AUOCUrHaAN OT NpueMHO-nepenarLero
afianTepa, NOAKNIYAEMOro K cTaHaapT-
HOW PaANOCTaHLMA.

4 !.

Puc. 2.Paguocraluyuv ANOHCKON KOM-
navun STANDARD COMMUNICATIONS

MNpeacrasntTensCreo Marconi
instruments Ltd. Uk 8 Poccumn Tpaguuum-
OHHO NPefnoXxXuno nNpodeccuoHalnbHble,
HO AOPOTHUE PAANOUIMEPUTENLHbBIE KOM-
nnexcbl — 2945A (14 000 ponn.) n 2965A
(22 000 nonn.). Ecnu Bl Xenaerve pa3me-
CTUTb HECKONLKO CAOXHbLIX W TOUHbIX
npubopos (ocuunnorpacdos, reHeparto-
pPOB, HYAaCTOTOMEPOo8 U T. A.), 3aHUMAIO-
UiMX HEMaNo MecTa Ha crone, B OAHOM
HeDOoNLLOM KOpNYyCce, TO 3TV KOMNEKCH!
BaM Heobxoaumbil,

HMNO “MAPTBH" nopapnosano noceru-
Tenem Uuenon ramMmon aBTOHOMHBIX MUC-
KPOBLIX PA3PSAHUKOE (SNEeKTPOWOKOB),
oaobpeHHbix MuHsapasmeanpoMom PO,
10 mopenv: AUP-140 “MALVINA" ¢ mak-
CUMaNLHbIM BLIXOAHBIM HANpPAaXexnem 45
kB n 100 umknamu pa3spsa-naysa; AWNP-
107 "SCORPION" — 60 kB, 200 uwknos v
ANP-120 "ARNOLD" — 100 kB, 200 uvk-
nos. OHn obecneyar 3awaTy o1 Hanage-
HUA arpPeccusHbIX XNBOTHbLIX U NPasoOHa-
pywurenen nyrtem HenetanbHoro so3-
nencrenn,

Puc. 3. Y crenga AO “T-XENNEP?”

HMO "KpocHa", NOCTOAKHLIA y4aCTHUK
BbICTABOK, NoMuMo obecnedeHnn cnyr-
HUKOBOWU CBA3bKD MANOHACENEeHHbLIX W
TPYAHOAOCTYNHLIX PaAnNoHoB, MOOUABHOW
paguoTenedOoHHOK CBRA3LIO VU NEVIKWH-
rosbiMyU CUCTEMamMu, NPOAOCNXKALT BECTU
pa3paboTky "oOLEMHOro TenesnaeHus”,
Noka yaanoChb pewntL 3Ty 3anady Ana
HEOONLWOW 3AMKHYTON TeNneBu3noHHOW
CUCTEMbI, 4TO U BbLINO NOXa3aHo Ha Bbl-
cTaske.

OaHo 13 Hanbonee HTEHCBHO Pa3Bu-
BAIOWKUXCA HaNpasfAeHW B8 KOMMNLIOTEP-
HOM MUpe — pa3paboTka cCucTeM asTomMa-
TUHECKOro pacno3HaBaHus U CUHTE3a pe-
. Dupma — NPON3IBOANTENL KOMNLIOTE-
poB HIlMN "Crtan™ — Bener pabotwL! No Co-
303HNIO CUCTEMbB! PYCCKOro peYeBoro M-
Tepdenca. [puMeHan aTy cucTemy, MoOXx-
HO Do6uteca, 4Tobbl KOMNLIOTEP Y3HABA
BaW roAOC, & CaMu B8bl CMOXETE 3aroso-
PUTL He CBOYM rONOCOM.

PexumMHbiM NpeanpuaTuSM nNoMoxer
xoMnaHua “An-Tu". Ona rotosa obecne-
YNTb KOMNNBKCHYIO CucTemy 6e30nacHo-
CTHU NPeANPUATUA: OT KOHTPONS ROCTYNA
B 3AaHue u yyerta padoyero spemeHn Qo
CUCTEeMbl OXPAHHOrro TeneBuieHn| U No-
XapHown curHanusaunn. lMNpennoxeHHas
el Ha sbicTaBke cucrema Secret Net
NO3BONUT 3alLUTUTL OT KECAHKUMOHWUPO-
BaHHOro AoCTYNa K tHdpopmaunu, xpaHn-
MOV n obpabarbiBaeMon HA aBTOHOMHbIX
KOMMAbIOTEpPaxX MNW CTAHUNAX NOKANbHbIX
BbIMUCNUTENbLHbIX CEeTEWN.

Oupma “TpesenunHk”, opuunanbKbii
ANCTPUOBLIOTEP ¥ TEXHUYECKNU LEeHTP
KoMnaHyin Motorola, coxpaHuT Bawmwu
TavHbl C NOMOLLBIO YCTPOWUCTB 3aKPbITUA
KaHanoB peyn, A cuctemMa MOHWTOPUHIA
asTOMOOUNLHOIro TpaHcnopra, paspabo-
TAaHHAA €0 Ha OcHoBe rnobanvHOW cnyT-
HWKOBOW HasurauuoHHou cuctembl GPS
NAVSTAR, cnosHoO 8 cKka3ske, NOKAXET Ha
KapTe, BbiBEAHHOW Ha aucnnemn ancner-
YEePCKOro KOMMbIoTEpa, MEeCTONoNOXe-
HUE ¥ COCTORHUE aBTOMODBUNA C LEHHLIM
rpy3om nnn naccaxupom Ha 6apry.

HO BCe-Takn rnasHbiM 3KCNOHEHTOM,
Bbi3gastuuM HOMLWON KNHTEpPec NoceTn-
Tenen n y4yacTHWUKOB BbICTaBky, Oxa3la-
nacs dupma “Tpanckpunt”, kKoTOpasn
BNepssieé 8 MAPOBOW NPAaKTUKe npepcra-
Buna cucvemy obHapyxenns ONTUKO-
ANEKTPOHHbLIX NPUGOPOB HA NOABUXHbLIX U
CTAaUUNOHAPHLIX OXPaHAeMbiX OObekTax,

MNpuHUMN KeucCTBuR CUCTEMb! 3aKN0-
4aeTCA B cnepyiowem. Bokpyr oxpaHae-
Moro obvekra npowssoautca ObicTpoe
KPYrogsoe cxkaHupoBaHue NPOoCTPAHCTBA
B UK ananasore, n ¢ NOMOWbLIO KOMNbIO-
Tepa aHaNu3InPYTCA pesynbratht 3TOro
ckaHMpOBaHnA. pu BbIABNEHUN ONTUKO-
anextTpoHHoro npubopa cucrema obHa-
pyXeHua NoAaaer 38yKOBOWN curHan, obo-
3Ha4aeT yrnosbie koopauHare! npubopa
1 paccroaHne A0 Hero. Kpome Toro, 8bi-
siBneHHbie NOMOOPLI PA3AENAIDTCA Ha Ha-
GnoparensvHble (BMHOKNAK, NOA3OPHbLIE
Tpy6bl, 06kekTuBbi GOTO U BUAEOKaMep)
n npubopbl npuuenuseanus (cHaunnep-
cKue npvuensi, NPUbopsLl HOYHOro BuAaEe-
HUA, cucTeme! HaseaeHuna). Npn Heobxo-
AUMOCTH, nocne pacno3HasaHna npnbo-
pa, cucrema naev KoMaHay WCNonnu-
TeneHoMy yctponcysy nubo Ha asToma-
TUHECKOE YKPLITUE OXPaHAEMOro obHnek-
Ta, Nnnbo Ha noaasasIOLIEe BO3AEUCTBUE
Ha obrapyxeHuuin npubop. MapaHTUPoO-
BaHHOe peicrene cucrembl — A0 1500 m
OT oxpaHsemoro obwvekra.

LleHHOCTb TaKOW CUCTEeMbl HEOCNOPW-
Ma, obnactb ee npuMeHerna BecbMa
LINMPOKA:

— onpepeneHue MecTofonoXeHns
CHawvnepa kKak CO crauMoOHapHOro nocra
HabnioneHua, Tak n BO BpeMs ABUXEeHnn
Ha asToMaluuHe, Beptonere, kopabne,
HE3aBUCUMO OT CNOXHOCTY penseda me-
CTHOCTY UNKU rOPOACKUX YyCNosun, Npw-
yem 6830NacHOCTb oxpaHaemoro obuek-
Ta obecneunBaeTCA gaxe npu ero nepe-
RBUXEHUN,;

— BbIRBNEHNE HECAHKLWUOHNPOBAHHOW

BUAEOCHEMKN, OCYLLECTBNAEMON 13 ry-
OuHbl NOMELLEeHW 1 CanoHa asToOTPaHC-
nopra,

— ob6ecneveHune 6e30NacHOCTHU CTa-
LMOHAPHbLIX 0OBEKTOB U NNYHOID COCTaBa
B MecTax Hoesbix AenucTenn;

— CBOEBpeMerHOe OnoBelueHue Ha-
pana norpaH3lacTasbl 0 BeayulemMcs Ha-
GnioaeHUn ¢ NPUrPaHUYHONW TEeppPUTOPUn
B0 O NOArOTOBKE K BTORXEHMIO.

Dupma “TpanckpunT” CEepLe3Ho no-
aowna v Kk npobnemMe OxpaHbl 4enoBeKka
— OHa npeanoxwuna KoMnaekc O6noku-
POBKKN paavoynpasniemMbix B3PbIBHbIX
ycTtpoucte (PBY), yctaHasansaemuin Ha
3aumuiaeMoM TPaHCNOPTHOM Ccpeacree,
4YTO NO3BOASET COXPAaHUTh XWU3Hb BOAW-
Tenio v naccaxupy. NMpununn aencisuva
KoMnaexca OCHOBaH Ha NOAABAEHUWU
npueMHukos nogpoisa (PBY) wnpoxono-
NOCHBLIM CrneunanbHbiM LLYMOBbLIM CUTHA-
NoM nomexu, BuipabartvisaesmbiM nNepe-
aatinkoMm. [lvanasoH curHana obecne-
YyMBaeLT NoAABNREHNEe BCEX WU3BECTHLIX U
NEPCNEXTUBHbLIX YAaCTOT AUCTIHUMOHHOIO
ynpasneHna noapsieoM. Ana ymeHbuwe-
HUA HEPABHOMEPHOCTW CNekrTpa curHana
NOMEXK NPUMEHEeHa OpurnHanbHan WN-
POKONONOCHaA wnendHan aHTeHHa.

Anf otaensHLIXx BUAOE paauoynpas-
NAeMbIX B3PLIBHBLIX YCTPOKCTA, MELNX
HU3KYID MMWUTOCTOUKOCTb, HE UCKMO4YEeH
CaMonoapbiB BO BpEMA €ro yCctarkoBKU
TeppopmcTOoM nNpn pabotawwemMm Kom-
nnexce ONOKUPOBKU, HTO YHUYTOXAET
TP3aHCNOPTHOEe CPpeacTs0 BMECTe C Tep-
POPUCTOM, HO COXPAHRET XNU3Hb BoAguTe-
nga ¥ naccaxupa.

MNyneHenpobuBaemuivi xvner ¢ 6nokn-
PaTOPOM PaanoynpPaBnfemMbix B3PbIBHLIX
YCTPOUCTB NpefHa3HavyeH AN| cney-
CAYXD, 3aHATLIX PA3IMUHUPOBAHUEM,
nepcoHansHON OXPaHou, 1 ANs cneuHasa
npwy 3axBatax Tpascnopta (camoneTos,
aBTOMaWNH WU T. N.), HA KOTOPOM MOryY
DuiTe YCTAaHOBAEHLI paauoynpasnsieMuie
B3PbIBHbLIE YCTRONCTBA.

Puc. 4. MHOrohyHKLIMOHRNbHbIA KOM-
NNeKC BLIRBNGHUA YTEHKW WHPOpMA-

Uy xomnaHumn “Upxoc”

Aatuuk 3aaHero obaopa paamepom ¢
nayxy cwuraper csoespemMeHHo 0onosec-
TUT {(C NOMOULBLID 3BYKOBOIO CUrHana nawu
APyrou curHanulauvn) COTPYyAHWMKOSB
NPasOOXpaHUTENbHLIX OpraHos, cnyxb
OXpPaHbl, NOrNPAHNYHUKOB 006 ONacHoOCTW,
HaABUIaIOLWENCA CO CTOPOHDL! HeNPOCMa-
TpuaaemMon 30HblI (Hanpumep, CRUHLI).
AansLHOCTL OOGHapyXeHua HenpuaTenna —
2o 5 M. [latTyuk nutaertca O7 UCTOYHUKA
Hanpaxenuvem 7...9 B, Tox notpebneHun
8 NEXYPHOM pexnme 3 MA.
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Bce ton xe dupmonn “TpaHc-
KPUnT” 60 NPesNoXeHo NepeHoc-
HOe YCTPOUCTBO ANnA nposeaeHusn
KOHpUpeRUnanoHouix Neperosopos 8
HE33WWILEHHbIX NMOMEWEHUAX U Ha
TRpaHcnoprte, rAe BO3MOXEH CheM
UHpOPMALUUK NO aKyCTUYECKUM U
paguokananam. pun wcnonsb3osa-
HWUK 3TOrO YCTPOIRCTBA OTNaQaeT He-
obxoaumMocT B ROPOrocroawen u
KPONOTAMBOW NOAroTOBKE NnomMeuie-
HUA 009 Neperosopos, Tak Kak BXO-
Afulie B COCTaB yCTPOUCTBA aKyCTU-
YeCKWUIA reHepaTop wyma y WupoKo-
NONOCHLM reHepaTop wWwyma ¢ pa-
anonomMexou B nonoce 1 MMy Hapnex-
HO NOAABNAKT BCe NOACNYLINBAD-
wme n noarnapsieaowme npubopn 8
OTANYUE OT TAK Ha3bIBAEMBIX “Aypu-
NOK™ — reHeparopos LWyMOB C 3aBbi-
WeHHOW (N0 CaHUTapHBIM HOPMAaMm)
MOWHOCTBD UINYYCHKMA, HAXOAUTb-
CHi PRAOM C KOTOpPbIMYU Hebesonac-
HO. MouHoCTb N3NyYeHun NaHHOroO
YCTPOWCTBA HEBeNUuka, a xkonpuaeH-
LM3NLHOCTL neperosopos obecne-
yyBaerca OGnaronaps NPUMEHEeHUKo
cneunanhHbiX CBA3HLIX FAPHUTYP.

3axkaHuuBan 00630p BLICTABKM,
HENL3Al HE YNOMAHYTL KOMNAHUIKD
*"Npkoc”, koTopas c¢o3gaer MHoro-
GYHKUMOHANLHBIE KOMMMIEKCH! BbisIB-
Nerva xaHanoB yreyku uHdpopma-
uuu. IpdexTusHuie cpencrsa asTo-
MaTN3npoBaHHOro pPaguoKoOHTPONS
NOo3BONAKT OOHAPYXWUTL MUKPO-
MOLWWHbIe paguonsny4arenu n ofpe-
RenuTb X MECTONONOXEeHue C TOM-
$HOCTLIO A0 10 CM, BLIABUTL MUKPO-
¢$oHbI C nepenayent HOGOPMaAUNK NO
INEKTPOocCeTN NEePeMEeHHOro ToKa,
pPaaUMOTPAHCAALUUOHHLBIM U APYIruM
NPOBOAHLIM CeTaAM, TenedOHHbIe
paarwonepenaryuku, paavocrerTo-
CKONbLI v 7. N, HO CaMoe BaxHoe, 4TO
TexHUuKa 371o0n Gunpmbl cnocobHa 00-
HApyXnTh Takue TpyagHo onpeaenu-
Mbieé KaHank yreukm nHPOopMaLlvn,
KaK, Hanpumep, umdpossie yeTpoii-
CTBa C HaxonjenmeMm uHdopMayunu,
ee cxaruMem u nocneayoulen Kparv-
xOBPEMEHHOW nepegaueit. OCHOBY
ATUX KOMMNNEKCOB COCTasNaAoT nepe-
paboTaHHbIe NONYAAPHLIC NPUEMHU-
ku anoHckor dupmsl AOQR Ltd. AR
3000 A n AR 5000, nepeHOCHan
NMOBM Ttuna Notebook camow co-
8PEMEeHHON MOoAECAU 1 crneunanoHoe
nporpammHoe obecneverne. Obpa-
60oTKa PpaguoOCUrHanos ocyulecTena-
8TCA npoueccopom BLICTPOro npe-
obpaszoBanHua Pypve cOOBCTBEHHOro
MaroTosnexnuna. B peiynorare npwu
NaHopaMHOM aHanuie a pabdoyem
Avnanalode 4acror 1...2000 Miy
BPEeMA NepecTponKy 4yTh Npesbila-
er 30 ¢ (npu coxpaHeHun BLICOKOIA
n3bnparennHOCTA YU HYBCTBUTENLHO -
ctn). CTOMMOCTL MAaKCUManNbHOMN
xOHPUrypauun, HanpuMmep, KOoMm-
nnexcos APK-A1, APK-[IK-12, co-
crasnser 12,5 Thic. poan.

B 3akniuyeHrne MOXHO Noxenarth,
4yToObi OpPraHu3aTopbl BLICTABKK W
GupMbI-y4aCTHUKK B AaflbHENLLEM
DONbLWE BHUMBHUA yAeAsNu pex-
NaMHbiM aKuuam AN nosnweHns
nocewaemocT — BbicTaska 3TOrO
3acnyxmsaer.

Penoprax NORroTo8MHsT
4. MAKAPOB
Doro H. INMPAHOBA
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Cu-1 AHTEHHA HA OKHE

0. BUHOIPALQOB, r. MockBa

Bnapneney Cu-bu paguocranumnm, YCTaHaBIHBER GHTEHKY Ha xpoilie
AOMAa, He TONLKO 3aTpayYHBaeT Ha 3TO 3HaYKTensHbIe cpefcTsa, CPIBHHN-
MbIe 1rog49ac CO CTOMMOCTBLIO CaAMOM CTaHLIHN, HO M BHNCAYLUNBAET Hape-
K3HHR MHOTBX, He Bcerga gobpoxenarensHex mogen. B xakxon-ro mepe
BO3HMKAOUHE 3aech npobnemMs: cHUMaIoT GanKoHHbie aHTeHnb! “Byme-
panr”. Ho ecrb 1 Apyroyu BuIXon: HHXE ONUCaHa KOHCTPYKLUHNS HEeCOX-
HOM B U3roToBneHnu nonHopasmepron Cu-bu anrennbl, Tax HassiBae-
MOH “nonBonHbl”, KOTOPYIO MOXHO YCTaHOBWTb Ha OKHE KBEDTHP .

B xayecrse anTenHb pEKOMERAYETCA ne-
NONL3DBATL TEIECKONUYECKYI0 cTexnonnac-
TUKOBYIO YAOUKY, Ha KOTOPOW 3akpenneH or-

BUTKOB — 9, anuna HamoTku — 19 MMm. Kou-
AeHcaropu — vvna KCO-1.
Cornacyoutee ycTpomMcyBO COOpaHO Ha

peaok rmbxoro nposoaa. MpumMep pasmellie-
HUA TAKOW aHTeHHbL NOKA3aH Ha puc. 1.
Jakpenunihw

flevyaTHON nNhare M3 OAHOCTOPOHHEro Gonb-
FUPOBAHHOIO CTEeKNOTexCTONUTa TOMUKHON
2 MM (prc. 3,6 ). OHO pa3MellieHO B 3aupT-

YAOYKY Ha OKHe HOM Yexne, CKNIeeHHOM U3 yaaponpo4HOro
MOXHO  PasHuiMK  noaucrupona (pmc. 3, 8).
cnocobamu. Oaun — -

13 BapUAHTOB TaKo-
ro xpenseHus n3ob-
paxeH Ha puc, 2.
3pecb: 1| — pa3s- A
ABUXHOE CI1exno-
NNacTUKOBOE Yuu-
nviLe anuuon 6 m: 2

K dubpamapy

fiikVii

Dj 2, 6), npuxpenneu-
_ Hui‘s K Beprukann-
Puc. 1 —— HOW CTOWKE OKOH-
HOW pambl; 3 — xe-
CTKME UNK MArkKe oTTsixu, PUukCupyroume
aHTeHHY B HYXHOM nosioxeHnu; 4 — sudpa-
TOP ANVHON 5,24 M, N3TOTOBAEHHLIK U3 NPO-
Boaa wna MIMB nnv MINUB cevennem 0,2...1
MM2, § — cornacylouiee yCrponcTeo BO Bna-
TO3AUMTHOM yexnte; 6 — KO3KCHaNbHLIA Ka-
6enb mapkn PK50-2-16; 7 — 5-10 ¢peppuro-
BbiX kKoneu (npoHuuaemMocTwio 50...2000), Ha-
ABWHYTHIX H3 KOAKCHaNbHLI Kabenb.
NpuHuMnuanbras cxema cornacyowero
YCTROUCTBA, NOHUXAKWIEIrQ0 BHICOXOE aK-
TUBHOE conpoTusneHue “nonsonnw” Ao 50
Om, noxa3ana Ha puc. 3,a. Karywka L1 —
beckapkacHan, HamMoTana na onpaske aua-
MeTpom 8 mm nposoaom 13B-2 1,5.4ucno
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Puc.3

BuOparop yxnaauisaior RACMAL yaunmia,
PUKCUPYR €ro B KOHUE KaxX0rQ KosieHa 13o-
REHTON. B OKOHHOK xOPOBKe U B CTBOPKE OKHA
KPYTbIM HANWIbHUKOM AMaMeTpom 4...5 MM
AenanT COBMELLAIWMECH NPOonunLl 411 NPOo-
MyCKa KOAKCUanbHOro kabens. 310 NO3IBONUT,
YCTaHOBMWB aHTEeHHY, NAOTHO 3anepeTh OKHO.

AHTEHHY HacTPamBawT OOuLNHLIM O6pa-
30M: CXUMAA—PAa3IXUMaa BUTKU kaTywkm L1,
pobusalTca MrHumyma KCB 8 cepeauvHe
amanasona pabouwvx wacror. [lng aoctuxe-
Hua KCB, pasxoro 1, norpebyercn, 803MOX-
HO, B OMeHb Hebonbwvx npeaenax (2...3%)
naMennTs AINHY Bubpatopa u (Min) eMKoCTbL

a) ¢9z

(no ﬂwﬂem DY xoHpeHcaropa C2.
WIAmAL " Kax noxa3san onwv, aHTeHHa He ycrynaer
yiunuwe ) no “AanHOGOHHOCTU" MONHOPA3MEPHUMY
| 0-) “bymepaury”. llonoca ee pabounx “acror

{no KCB menee 1,5) — 300...400 'y, -

Puc. 2



Kuurun ars paamorroburesedi u npogeccnoHaros

Haunnaetcs BLINYCK CepHU AEPEeBOAHLIN YHEOHBLIX H CNPABOUHLIX TTOCODHH. DTO JIVMILHC KHHEH
BCAYLIHX 3aMaHbIX H3JATENLCTB N0 OCHOBaM PAIHOIEKTPOHHKH H annapaTHOMYy olecneueHHiK
KOMMBIOTCPHOH TeXHHKH, Bbuneausie B 1995 - 1997 ror. B 111 kBaptaie 1998 roaa Oyayrt v3aanui
CNEAYIOLLHE MOCOOHS:

L. owconc. InekTpoHHKa - NPaAKTHYECKHH KYPC. (nepeso 3-ro uzganis)

Heuepnvraaiowee 1 ovCinyNioe onucaiie Copeeniott JACMeHIMNON 0a3bl 1 CXCMOIMCXHUKIU, GRUCHUAS UCIOYHUKH
THEMGHUSA, LHNCSPAILIHBIE CXCMbI 1 MUKDORPOUECCODB.
Hesanienustoe nocooue oast cmyoenmos mexikymos u BY3o6, paouwonooumeael.

| lena (Brutouas nouToBLie pacxoapt) - 65 pydnei.

2. Kiaccen. InekrponHka B H3MEPHTEAbLHOMH TeXHHKE.

Octiosit  paspagomxu  uaMepumesbion  annapaniypst.  Bxoonste  npeoopaszosameinu.  cxeMsvt  o0paoomiu,
yen f{?()l CINGA AN (}[J'(IJK CHIA.

Llena - 42 pyoss.

3. Faorccku. Pazpadorka undpoBbLIX YCTPOHCTB.

Hoanstle Kype octiog yughpogoit cxesMomesziuiis,

Hpocemoe 1 KoMnaKmmoe usiodCeHue NpeosMemd COCAw10 N KHu2y Qs CINVOCHIOE 1 UHICCHCPOG MUPOGHLIM
DCCHICEATCPOM.

Llena - 70 pybneii.

Bce KHHIH CEPHH H3AAIOTCA B TBEPAOM NEPEIVICTE H PACNPOCTPAHAIOTCH TOJILKO 1O MOMITHCKE.
[IpHHHMAIOTCS NpeABAPHTEIbHBLIE 3AKa3bl OT MACTHBLIX JIHLL H OPraHH3aLii.

3aKa3bl HanpapisiTe No aIpecy:
Poccus, 107140, Mocksa, Kpacuonpyaubiii nep., 4. 7, 3A0 «[TOCTMAPKET».

MPUTTIALAEN

PETHOHATHbIX AWNE POB
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AOCKA OBbSBJIEHUM

technica®m en. chaxc 174-8654 371-3589 e-mail: technica@arstel.ru




