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Ha nepBoii cTrpaHuue obnoxxu. KanaHns,
BhiNycKaeMule pepnakumeit: xypHan "Paguvo”, "KB-
rasera "Paguobvpxa”™ n Gmbnuoreka
- Gpowiopbl 1

XypHan”,

"Mpunoxexue k xypHasy "Paguo”
KHUIMATIO Pa3ivHHbIM BOMPOCaM Paano3feK TPOHVKI,
CNpaBoNHan NTepaTypa, BbillycKaeMbleé COBMECTHO

¢ MMM "Cwvvison-P".
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Gyaer -HenocpencTBeHHo B pedakupn. CroumocTe
noAnuckuy Ha nepeoe nonyrogve 1994 r. - 5700 py6.

Cnpaskn no ten. 207-77-28. -




C reLyanManpoBaiHLe nofnysakasttie WC
Ha GasosbX MaTPH4HLX KpucTarnax  (BMK),
HasblBaeMbixX 33 pyGeXom BEHTW/IbHbIMU MaT-
putiamu (Gate Arrays), GeaycnosHo, oGna-
AalOT psanoM npermywiects. OCHOBHBIM K3
HUX SIBNSIETCA BOSMOXHOCTbL CO3IaHUA Ha WX
OCHOBB CaMbiX Pa3fItiHLIX MUKPOCXEM NPy
HaMMMM Pa3BUTLIX CPEACTB NPoeKTUposa-
Hus. iMeHHO 2To, HapPsiQY C HU3KOI: CTOU-
MOCTBIO CaMMX KPUCTannos, n o6ycnoeuno
wupokoe pacnpoctpaHeHue BMK B 60 —
70-e rogsl.

0OAaHaKo BECbMa OHEeBUAHK M HEAOCTATKY
MaTPMUHLIX KpUCTaNNos. Mpexae Bcero peyus
WMAET O 3HAYMTENbLHLIX CPOKaX U 3aTpartax Ha
NPOEKTUPOBaHUB cheLManMarpasaHHuiX MC
Ha ocHoee BMK. 3T1a HeramveHana ux oco-
GeHHOCTb MOCNYXUAia NPeanochiKoi ang
noseneHus Hosoro knacca CMWUC — npo-
rpammupyemiix noruseckux UC (NJIUC). B
3apybextoit nuTeparype cuHoHumom NMNUC
sienserca ab6pesuarypa PLD — program-
mable logic devices.

MIUC — 310 MHTErpanbHLIe MUKPOCXE-
Mbl, cofepXaliue nporpaMMUPYeMYIO
MaTrpuLly 3N1eMEHTOB Nofn4eckoro K (koHb-
10HKTOPOB), NPOrPaMMUPYEMYI0 MU k-
CUPYEMYI0 MATPULLY 3MEeMEHTOB NOrM4ecko-
ro WU (au3bioHKTOPOB) U Tak HaskiBaeMEe
makpoaveiiki (B aapybexHoii nuTeparype —
macrocells). Makposyeitku, Kak npasuno;
BKJHOMAIOT B ceBsl TpuiTep, TpUCTabubHLIN
Gydep u BeHTWNE ucknovaiowee WK, yn-
PaBNFIOLLMIA YPOBHEM aKTUBHOCTU CUrHana.
PaamepHOCTL MaTpuLL U KOHOUIypaLs Mak-
poRyeek onpeaensioT cTerneHk UHTErpalium
U Noruyeckyio MowHocTs MJIUC.

CrpyxTypHaa cxema o6oSuleHHOl mMoae-
nm NNKUC npuseaeHa Ha puc.1, a TMNoBLIe
xkoHbUrypaLmm Makposseek —Ha puc.2, 3u
4

B covetaHum ¢ pasHooBpasHuiMi oBpart-
HEIMU CBR3AMM NEPEYUCIEHHBIE 3NEeMEHTHI
GopMUPYIOT 3aBepLUeHHYI0 aBTOMAaTHYIO
CTPYKTYPY, OPMEHTUPOBaHHYIO Ha PBANU3a-
LMI0 KaK KOoMOGMHaLMOHHBIX (felwudparo-
POB, MY/ITUNNEKCOPOB, CYMMATOPOB), Tak U
nocnenoBaTeNbHOCTHHX cxem (ynpasnaio-
LUMX aBTOMAaTOB, KOHTPO/LNEPOB, CHETYM-
KOB).

B MNNC 3anoxeHs BO3MOXHOCTH, KOTO-
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pHe Mo3BongloY npesBpatute ee B UC ¢
noboii byHkumei urdposoit noruku. Mpo-
€KTUpOBaHMe CBOOMTCS K BHISIBNIEHUIO
nporpaMM1pyemMbix aneMeHTos (Nepembl-
4YEeK MY 3anoMrHaIoWMX syeek), nocne yaa-
JIeHUs KOTOPbIX B CTPYKTYPP CXEeMBI OCTaIOT-
CHl TONLKO TE€ CBRA3U, KOTOpLIe HeoBXOANMGI
Ans BuinonHeHns TpebGyembx GyHkumiz. Ha
NpaKkTUke 3Ta 3afaYa BeCbMa HEenpocTast,
Tak Kak cospemeHHuie MAUC cogepxar B8
cpeaHem HeCKONLKO NEeCATKOB ThiCAY nepe-
mbdex. MoaTtoMy ANA NpoekTUpoBaHMS He-
NPpeMeHHO NPUMEHRAIOT CUCTEML! aBTOMAaTU-
3aumu (CAMNP NNKC).

Bnarogapa HaAMMUMIO PANIHHBIX CUCTEM
aBTOMaTU3UPOBAHHOIO NPOEKTUPOBaHus!, a
TaKke CTPYKTYPHbLIM U TEXHONOMMYECKUM OCO-
GeHHocTam, MJTUC npeacTaBn|ioT TeXHONO-
Yo peKopAHO-KOPOTKOr0 LivKNa paspaboT~
K1 panuoafieKTpoHHOM annaparypsl. Mpuuem
BeCb LMK/ NPOEKTUPOBAHUA M M3rOTOBNe-
HMS! FOTOBOIO YCTPOWCTBA OCYILIECTBNSIETCS!
camMmum paspaBoTiMKOM, HTO SHAUUTENLHO
CHUXAET CTOMMOCTL coafiaHna P3A no cpas-
HeHUIo ¢ ucnom3osatem BMK. )

Ecrm 3a pyGexom MJINC yxe szarnanu
3aMeTHOe MECTO B apceHane paspabomimka
P3A, 10 B Poccum u ctpanax . CHI ata
TEXHONOIUA TOMNBKO HAYUHAET TMO-HACToR-
wemy passuBartbea. OTcTaBaHne OBbACHSA-
€TCA pRaoM npwiMH. Bo-nepBbiX, O4eHn
y3ka HomeHknarypa MJ/IUC Ha Halwem phiHke
3nemeHTHOI 6a3bi. Bo-BTOpPLIX, NpakTuiec-
Kas HEQOCTYTIHOCTb A5 HALUMX CNeLnammc-
TOB COBPEMEHHbIX 3apYyGeXHbIX CUCTeM NPo-
exTupoBaHus. B-Tperbux, HepocrTatok
uHPOpMaLM B TEXHUHECKON IMTepaType o
MNUC u meTopax paboThi C HUMU.

HyxHo, ogHako, oTMeE™MTD, YTO B Hauane
90-x rogoB y Hac cTamm HabnioAaTLCA HeKO-
Tophle peanbHble CABUIM B NpUMEHEeHWUH
MAUC Ha oTaentHBLIX NPpeaNPUATUAX. SToMy
B Nepeyo odepent cnocobcTBOBano NoAB-
neHuwe otevyecTsBHHbIX MJTUC ana peweHus
MHOIMX 3ana4. Hasosem, Hanpumep, MNUC
C MIaBKUMU NEPEMBIUKAMK 10 TEXHONOM M
TTAOLW, npoussogumuie HUMM3 8 3eneHor-
pane. B ux uucne yxe naBHO u3BeCTHbie
MNIMKS56PT1, KS556PT2, KS56PT21 ucpas-
HUTE/IkHO HBO2BHO Bbinyckaemble WUC
KM1556XMN4, KM1556XM6, KM1556XN8,

Briontie noHsTHO U OBBACHUMO
cTpemMneHme paspaboTumkos
PaRMOINGKTPOHHOH annapaTypsl
8KTMBHO Y4ACTBOBATb B NPOLIGCCO
CO3AaHMA CREeLMANKIUPOBAHHEIX
MHTerpansHux cxem. Befib MMeHHO oM
nyuWe OPYTHX BHAIOT, KaKMM
$YHKLMOKANBHEMMU BOIMOXHOCTRMY
RomxHa obnanaTbh HOBas MMKDOCXEMa,
yToGt MOXHO 6O yeneitHee peumThb
KOHCTPYKUMOHHHE 32841 NPW CO3RAHWM

TOro wnu uxoro Gnoxa, ycTpoicTBa, CHCTEMH.

WMoHHO No3TOMY B KDYNHEX 3apyBentiux,
Aa ¥ poccHiickinx, YKpauHckix, Genopycexin

“upMax poauaMCh CBOM MMKDO3NEKTPOHHLEE NPOMABOACTBA.
Mosisuncs naxe TepMiH, ONPeaenMOWMA 3Ty TOHIEHLINO, —

BSpPTHIEANLHARA HHTEIPaLMA,

Ho panexo He BceM NPeANPMATUAM, 0coBeHHO MaNLIM,
0Ka3anoch N0 KapMaHy Pa3BepHYTh CBOM NONHOMACLLTAGHNE
MUKDO3NSXTPOHHLS NoApasfiencHus. Kakoe-To Bpems BHpysam
. MORBMBILMECA B 3MEKTPOHHOH TEXHHKS CNeLMAMIMPOBaHHEe

nonysaxasxbe Mukpocxemu (CfIUC), cosnaBaeMue Ha ocHoBe
GasoBbix MaTpMiHBEIX KpMcTannos (BMK). Bot yxe uersepTs Bexa
OHM TPaAMLIMONHO CHUTAIOTCR CBMEMM PacnNpOCTPaHeHHLMM.
A ceiriac nossunca Hoswit xmacc CIIUC — nporpaMMupyenie

noruieckue wHrerpanbhtie cxemd (MJTKC).

O Hux u pacckastiBaeTcs B nyGnuxyeMoit anecsh craTbe.

KM1556XJ18, sensaouwmecs aHanoramm wm-
poOKO pachpocTpaHeHHbX B mupe JIUC
cemeiictBa PAL.

Cuirpan onpeaeneHHy1o ponk U BLIXOA Ha
oTe4eCTBEHHGIM puIHOK hupmMb INTEL, npea-
cTaBMBLLEI B YMChe cBoelt npoayxumm MIUC
no Texxanorum KMOM ¢ Y®-cruparmem.
HanGonbuyo nasectHocTs nonyaunu MAUC
85C060 (aHanor cxemi EP600 ¢pmpmt AL-
TERA), 85C090 (aHanor cxemul EP00 dup-
mbl ALTERA) u 85C22V10, cunTaBluascs B
80-xrogax MUPOBLIM NPOMBILLNEHHBLIM CTaH-
naprom Ha MNUC. (Kctamm, MANC tvna
EP600 1 EPS00 paspaotaHi COOTBETCTBEH-
HO Ha npeanpustuax Knesa u Hosocubup-
CKa U yXe NMOCTaB/IoTCA NO [OrOBOPaM).

OcHOBHEIe XapaKTepPUCTUKN 3apYBeXHBLIX
u oredecTBeHHbIX MNJ/IUC npyBefers B Ta6-
nuue.

Jpyroi npeanockINKo LMPOKOro UCranb-
3osaHma MNJIUNC 8 Poccuu crano noseneHue
NepBOil OTEYEeCTBEHHON BLICOKOYPOBHEBOH
cucremMel npoekTuposavus — CANP FJIUC
«DOPC+», ofHUM U3 paspaBoTIMKOB KOTO-
poii siBNReTCA aBTOP AaHHOW cTatbu. C
NOMOLLLIO 3TOM CUCTEMBI MOXHO BECTH MpO-
eKTUPOBaHUB NEPeUUCIEHHLIX Bbillie cre-
LManbHeIX Mukpocxem Ha Gase MJIUC, a
TaKke HeKOTOpLIX APYruX, HanpuMmep, ce-
wmedictea MAX ¢upmel ALTERA, sivtiovalo-
wero 8 ce6 MUKpPOCXEMbl C YPOBHEM UH-
Terpaum B HECKOJIbKO ThICAY BEHTUNEH.

Mo cBoMM OCHOBHLIM BO3MOXHOCTAM
CANP NNUC «DOPC+» 6nanaka k 3apybex-
HblM cUCTeMaM NpoekKTUpoBaHUA, pabora-
owrM Ha 32-pa3pspHbix MK u paboumx
CTaHUuii. OHa UMeeT crieflylolye XapaxTe-
PUCTUKN:

— CTPYKTYPOHE3ABUCUMIN NoBeneH4ec-
KMi4 13bIK NPOEKTHOMO ONUCaHNs;

— aBTOMAarn4ecKnii cuHtea LmdppoBoro
ycTpoictea B 6asuce MNJIUC;

— aBToMaruyeckasl NeKOMTO3ULIMA cxe-
Mbi Ha Heckonekux MNUC (no 40 — 70
Kopnycos);

— BpeMeHHOoe MMUTALMOHHOE MOoOenu-
POBaHWe<PE3Y/ILTATOB NPOSKTUPOBaHUS.

MporpammHnie cpeactea CAMP MJINC
«DOPC+» dyrkumorupyror Ha MK Tuna PC/
XT/AT — 286 (4 Bbiue), 4TO penaer mx
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JOCTYNHbIMU ANA OTEYEeCTBEHHLIX MOSMb30-
Batenem.

Orm npepocrasmior pa3paGoT4mkam Bo3-
MOXHOCTYU BBOAA CXeM, Tal/IMYHOIO OnMca-
HUA cTPYxTYpl: NMAUC, MuHUMU3aLMM U NO-
ruieckoii BepudMKaLMM NPaBUNLHOCTY
NPoeKTHoro ormcaHuA. Bes npoektHas Ao-
KyMEHTaLMA CO3A3eTCA aBTOMaTU4ecku, a
daiin npowwmekn popmypyeTes B popmare
MexayHapoaHoro craHgapra JEDEC, wro
obycnaBnuBaeT COBMeCTMMOCTL CAlP
«DOPC+» ¢ 3apybexHbMU M OTevecTBeH-
HbiMK NporpaMMaTopaMu. Takum o6pasomMm,
CATP «®OPC+» NnpenocTasnser Nonb3osa-
Te/mM Bce HeoOGxoauMmble cpeacTsa Anf
NOMTYHEHUS1 BLICOKOKAHECTBEHHHIX PE3ynNb-
TaroB, @ BO3MOXHOCTb aBTOPCKOINO COMpo-
BOXAEHUA, MeToaMu4eckas W MHpOPMAaLIU-
OHHasA NoAAepPXKa BLIrOAHO OTNMYAIOT ee OT
HEULIEH3UOHHLIX 3apyGeXHbLIX CUCTeM,
MHOMWE U3 KOTOPLIX He 0613 0aI0T K TOMY XKe
PAAOM NEPEHUCTIEHHLIX BOSMOXHOCTEN.

B xaxux xe cy4asx uenecoo6pasHo npu-
mexenme TJIUC?

Bo-nepsbix, Npy paapaboTke opuriHan-
HOWM annaparypbi, a TaKke Ang 3aMeHbl
o6bivHbIX UC Manoit u cpeaneit creneHm
wHTerpaLmu. MNpy aToM 3Ha4YUTENLHO YMEHL-
LIaloTCA pasMephl YCTPOMCTBA, CHUXaeTcs
notpeGnseMas MOWHOCTLE M MOBbLILLIAETCA
HalIeXHOCTb.

HanGonee apdektuBHO ucnonLlosaHme
NNNUC B uspenunx, TpeGyioLLmMx HecTaHaap-
THBIX CXEMOTEXHMHECKMX petleHuit. B atux
cnyqasx NJINC paxe cpeaHeit crenemm uH-
Terpaumu (24 BLIBoAA) 3aMeHsET, kak npa-
8uno, 1o 10 — 15 oBbiNHbIX UHTErpanLHBLIX
MUKPOCXEM.

Jpyrm kputepuem ncnonbaosarmns NIUC
fABMETCH NOTPeGHOCTL PE3KO COKpaTWUTL
CPOKW M 3aTparbi Ha NpoeKTUpoBaHue, a
Takoke MoBbICKUTL EO3MOXHOCTU MoandUKa-
LK 1 oTnanku annaparypbt. NMostomy NIUC
LWMPOKO NPUMEHAETCA B CTEHA0BOM 0B0py-
A0BaHuK, Ha 3Tanax pas3paboTky U Npous-
BOACTBA ONbITHLIX NAPTHA HOBLIX U3nemii,
a TaKkke 19 IMyNsUmMmu CXeMm, NOANeXaLLUX
nocneayoLien peanuaalm Ha Apyroi ane-
MeHTHoI Gase, e yacTHocT BMK.

OtpentHast o6nacTk npumerHeHus MNIUC
— MPOEKTUPOBaHUe Ha MX OCHOBE YCTPOWCTB
LA 33U UTH NPOrpamMMHOro obecneyeHia U
annaparypsl OH HE CAHKLIMOHUPOBAHHOC NO-
cnyna u kormposalua. TUTUC oBnanaor
TaKoi TEXHONOTMYECKON OCOBEHHOCTLIO, KaK
«6UT CeKPeTHOCTU», MOCNEe NPOrPaMMUPO-
BaHMA KOTOPOTD CXEMa CTaHOBUTCS Heno-
CTYNHOR MVIA YTeHMUA (XOTH cBOM yHKLIMMK
TJINC, ectecTBeHHO, NpofCNXaeT BLINON-
HATL). O6LINHO NPUMEHEHUE OAHOW - ABYX
MJIUC cpenHeit creneHu MHTErpaLmm oka-
3bIBAETCA BNOMHE AOCTATOMHLIM [UH HaneX-
HOW 3aUMTH MHDOPMALIAK.

HanGonee wMpoko RporpaMMupyembie
noryeckne UC uCNonb3ylotcs B MMKPOT-
POLIECCOPHONH U BLIMMCTIMTENLHON TEXHUKE.
Ha ux ocHoBe pa3paBarTubiBaloTcs KOHTpon-
Neput, agpecHble pelndparopkl, norvka
obpamnerma Mmukponpoteccopos, Gopmu-
posarenu yripaBnsiolMx curHanos u Ap. Ha
MNUC yacTo UaroTaRNMBaIOTCS MMKPOTIPOT -
PamMmHbLIEe aBTOMATH M APYTVE CIeLManian-
poBaHHLIe YCTPOUCTBA, Hanpumep, uMdpo-
Bble GUNLTPLI, CXeMbl 06PaBOTKK CUTHAIOB
W usobpaxeHun, npoLeccopbl BLICTPoro
npeobpazoBaHus dpyHkiuii Qypee uT. 0. B
Textmxe ceasu MNNUC npumensiotes B annapa-
Type YNnoTHeH A TeneboHHLIX CUrHanNos.

Gxods

Puc.1. O6o6eHHan Mopens MJIUC

Marporyedna
Mam;;{uzm [~ Mﬂlfﬂf%fw ) Fuxofs (Bx0ds1) Y
MaKxpoRYELAT
Puc.2.
Makponueiika

- MNKUC KM 1556X18
3 1
~—]
y pin]
b _’ x
Q\
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1 r
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=l T =
13
& &
=
o
Puc.3.
Maxponueixa
ey MAUC KM 1556XN8
x
LS
r
3
N Puc.4.
g Maxkposueiika
MNKUC K573XM330 (85C090)
|
OCHOBHbIE XAPAKTEPUCTUKU NNUC
Tun TUTAC & : Crenenb Yucno Yucro BeicTpo-
sapyGexci. apasor wHTerpauMu | BuBopos | Tpurrepos | neiicTeme
{expupan.
BEHTHNK)
TEXHOMOT WS TTALL
K556PT1 PLE101 (Signetics) 300 28 0 80 1o
.K556PT2 PLS100 (Signetios) 300 28 0 60 o
K568PT22 PLS106 (Signetics) 300 28 14 60 ne
KM1556X114 PAL16R4 (AMD) 300 20 4 25...45 o
KM1556XT16 PAL15R6 (AMD) 300 20 8 25...45 uo
KM1556XT18 PAL16RS (AMD) 300 20 8 25...45 1o
KM1556)U18 PAL16L4 (AMD) 300 20 0 25...45 1o
TEXHONOTHA Yb-KMON
"KP156851T1 85C060 (INTEL) 800 24 16 40—100 My
K573XM330 85C090 (INTEL) 900 40 24 50—83 My
85C22V10 (INTEL)- 600 24 10 66—100 MI'y
85C220 {INTEL) 300 20 8 100—120 My
85C224 (INTEL) 400 24 8 100—120 My

(OxoHuaHme cM. Ha c. 13.)
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MOPCKAZ
PAZTNO-
CBA3b

anpensCkoM HoMepe XypHana «Pajvos 3a
1993r. Mot pacckasand 06 OCHOBHLX NpaBu-
nax npuema nepead cryxeGHbIX paaMoCcTaHLnA.
Ceropns octaHoBumca 6onee noapobHO Ha 0co-
GeHHOCTYIX PaboThi MOPCKOWM NOABIDKHON CNyXObi
CBAI3U.
Ha BcemupHoi AnMMHMCTpamaﬂou Panwo-
xondepetipm (BAKP), npoxonveleii 8 1979r. 8
erese, NoABEPINACh CEPLEIHON NepecTpoiike
Taﬁnuua pacnpeienseHug YacToT MeXny paauo-
cmyxGamu. Buna ywtexa npocsta BAKP-M-74 —
BLIENUTL [ONONHMTENLHNE NONOCKH YacToT Ans
MOPCKOK noasikHOM cmyxObl . B HacTofliee
BpeMS ei1 BuleneH cneayiolme nonockl B KB u
YKB awanazonax: 2000...2107; 4000...4483;
6200...6252; 8100...8815; 12230...13200;
16360...17410; 18780...18900; 19680...19800;
22000...22855; 25110...25210; 26100...26175;
156000...162000; 457000...467000 «T'u.

Cnenyer y4ecTb, 410 GONLUKHCTBO NEPEWIC-
NEHHbIX AKANA30HOB Nepefialtl MOPCKOM Nofl-
BIOKHOM Cyx6e He Ha MCKINONUTENEHON OCHOBE.
Ha Hix MoryT paboTars 1 apyTue paamociyxGbl.
Censb Mexay Cynamy 1 6eperoBuivMm CTaHUM-
MM MOXET BECTWUCH B PEXMME OHOTIONOCHON
MO IsHIAM § SSB{1], aTake c noMolLbio Gykso-
nesaraloueiannaparypu, pororenerpadan ppy-
X NporpeccyeHbLIX BUaoB cestan. Dototenerpad
B BanTMiACKoM MOPCKOM MApPOXOACTBE UCTIONL3Y-
10T, HANPMMEP, [NIA NEPeasy Ha Cyna cnedyank-
HOW raseTul.

Lnpokoe pacnpocTpaHeHne B MOPCKOM CBA3H

. nonywana crucTema anexTpoHHoro GykBoreuata-

Ha — «Cimnnexc-TOP», Ona MeBecTHa MHOTWM
yuTaTensM 3apybextbix DX-Gionnetene#t nag
HassaHmem SITOR 1w ARQ (pasHoBOHOC T «Crim-
nnexc-TOPs). Ha cypax, nnasaoupxnon poccuii-
cxm dnarom ucrpal CHI, nym aroro Bsuaa cesan

B pexasme «Cumnnexc-TOP» nepenalotca wH-
dopmaLMoHHbie cooBWEHMA HaBAraLMOHHOW 1
Me'reoponormecxoﬁ cmyx6. Ha Banmuxe nepen.a
YW HaABWFALIMOHHOW MHbOopMaLVm BeayTCa
xomve B «Cumnnexc-TOPs 2] Ha actote 518 KI' u
C NOMOLLIIO CUCTeMW «HaBTexc», KoTopast noka-
3a1a YCTOMYMBYIO U Gecnepe60ﬁuyno pabory, za-
B0eBaB Bceobulee NpusHaHue.,

€ 1983 r.nonpocwewiomxamﬂmucrpamﬁ
CBSI3W U5 NEPEiaYy HABWMaLIMOHHOW U MeTeopo-
NOTM4ECKO uHdopMaLym B pexsime «CruMnnexc-

du.
Kaxxeehrnmmd)opumcoo&maacuc‘re—
wme «Crmnnexc-TOP»'

Cuensio ynpoulema o uaeHTMd KL co-

LM 3THX LIeNeA @OUHYI0 MUPOBYID HacToTy 5187

rnacHo Pexomenpaumm MKKP 540-1 dopmar co-
OBLLIEHWA BHIrMSIAWT Tak:
dasupyowme
CUFHaNLI

1u210¢

ZCZCB BB B,

Bosspar
KapeTKH,
nepeson
CTPOKM

Gasupyloume curtant 1 (@) v 2 (RQ) nepepa-
10TCS B Hauane coobieHus n mexay coobilueHus-

CoobueHue @@
NNNN> 2 ¢

MU,

ZCZC — onpenensieT koHel nepuopa ¢asvpo-
BaHUSi ¥ HAYanNo Nepenasy cooblLeHns;

B,— paiton, imsi koToporo nepenaetcs coobiue-
Hue,

B, — Gyxsa, onpenensiowan TWN CoobileHws,
HanpuMep A — HaBMraUMOHHLIE Npeaynpexae-
Hya, B—uwropmossie npenynpexaennd, C—neno-
Be NporHoak; D — uHdopmalima 0 noucke u
cnacenn, E— nporHosu noroan, F— notiMaxckoe
coobueque;

BSB — NOPAAKOBHIMA HOMEP CcooBLLeHMA, HaYU-
Haolyuites ¢ O1;

NNNN — koHel nepepasm coobuwieHys;

@©@@ — curHant XoNnoCcToro XoAa, CBNAETENb-
cTByIOUMe 06 OKOH4aHWM Nepesiayy Beex cooblLue-
HUMA.

BecbMa BaXHLIM MOMEHTOM B MI0GOM paarocBs-
31 ABNSETCA ONPefeNeHne sUMEHU» KOPPECTIOH-
[DeHTa, KoTopLi pabotaeT B 3dpupe. OcobetHo ato
HecOXOAMMO NpY NPUEME CUTHANOB CYNOBLIX Pa-
mocTarumi. ina amvx yeneid B Kowle 60-x ropos
8 MKKP 6uing paspaboraHa naTuaHaitan cuctema
0no3HaBaHUA Cynos — cuctema SSFC.

OpHako GypHoe passutve uUndpOBLX BAROB
PaaMOCBA3N NPUBENG K HEOBXoAUMOCTH co3aating
NPUHLMNKANGEHO HOBOM CHCTEMB MeHTUOUKALIMM.
B 1583 r. Ha BcemupHoi AqmmnmcTpatuBHoli Pa-
BMOKOH(EPEHLIMM 1O NOJBIOKHLIM CITyXGaM Takan
CUCTEMA ONOSHABAHWA, OTBE4AIOLLAS BCceM HeoOxo-
vMbeM TpebosaHiam, Guina npunata [3]. B Hee
BXOOAT 9 L P, NO3BONAIOLLME OCYLLIECTBUTL UAEH-
TUOUKALIMIO CyROBLIX CTaHUMH, GeperoBbix pagno-
CTaHUMH, CYA0BLIX CIYTHUKOBLIX CTaHUMi, Gepero-
BbLIX CYTHUKOBbIX CTAHLMIA, @ TAIOKE UCTIONbL30BaTL
MM TPYTNIOBLIX BLI30BOB (BLII0BA IPYNNG CYAOR).

Bua cynoBoro  onosWaBaTenss | —

MLD rae M,LD, — undpii onoato-
H fl’x dm'emoé gxaapmepusyioume nx

HAUMOHATLHYIO NPYHALIEXHOCTE; X— moGhie Lp-
Pl o1 0 A0 9, ABMAIoLEAECA LIMGDPOBLIM NOSHIBHEM
cynsa.

Bug rpynnosoro onosHaeatens —
OM,1,D X : T€ Ha NepBOM MecTe Nepena-
erca Hom, ML - HALMOHAIbHLIE noeHtwbuka-

T0pHl; X—LUndpoBsie No3LIBHLE CYAHA.

Bun Geperosoro onosHaBaTens —
0,0,M.1,D, , (B nepauie ise umbpu ABMNA-
L) (03] HynﬂMM, 1,0, —HaumoHanbHoIA uneHTugu-
xatop; X — mobie undpst ot 0 go 9.

MexnyHaponHbM Coo30M 3nekTpocesan 6uno

NPOM3BENEHO PacipPefeneHue TPEX3HAYHbIX HauK-
OHaIbHLX MpyaHakos. Mpu 3toM nepsas uwdpa

HAUMOHANIBHOMD MAEHTMKKATOPA XapaKTepuayet
TeorpaduHeckoe MeCTONoNOXeHne CTpaHb: 2 —
A Espont; 3 — Ceseproi Amepwas; 4 — Asum; 5
— Oxearvn u I0ro-BocTouHol Aswi; 6 — Adpurm;
7 — KOna10i4 AMepurri.

WU B 33KmoueHne HeCKOBKO CNoB O MeXayHa-
pofiHbIX YacToTax GesonacHocTi. Hvtke npuseeH
wx crwmcok. Ot omyGmukoanHoro B 1] od otnuua-
ercsl GoNbLLNM KONMHECTBOM AONOMHATE ibHbIX Ka-
HAnoB U 4acToT Auana3loHa YKB.

MeXayHapoiHuie $acTOTH, NpUMeHReMbIe [UF
CBsI31 B Cnyyasnx TpesorM, GeaonacHocTH, 6eact-
BUS,, TIOUCKOB U CTIACEHUS:

490 Ty — BLI30BH B CRY4asX GencTeuA U 6e3-
ONAacHOCTU craHumsvn (LUB', BIMC?);

500 K"y — GencTeue u GesonacHocTb (Tener-
pad xoga Mopae);

! HHB—uudporol HIGHpATENEHKHA BRI3O0B;
? BIMC-6ynywas miobanbHad MOpPCKad CHCTeMa
BencTBus M Ge30NACcHOCTH.

518 kU — HaBUraLWOHHLIE K METEOPONorK-
yeckue NpegynpexaeHns (cuctema «Haerexcr);

2174,5 «T'u— 6epcTBUE M BesonacHoCTb (Gyk-
BoneyartaHue, BIMC);, ~

2182 KTu — 6encTemre n Ge3onacHoCTs (Tene-
¢oH), NCNONL3YIOT CYAA, CaMOTETH, PAAVOMAsK1
— yxasarenu mecta Geacreus;

2187,5Tu—Geacteue nbesonacHocTts (LB,
BMMC);

3023 'ty — xoopAUHALIMOHHbIE oMepaLiMm No
?gsugxyucnaceumo MOPCKYX M BO3AYLHLIX Cy0B

%

4125 'y — Gencrene u Ge30nacHOCTL, BKAIO-

Yasi CBASH CYAHO — CaMONeT + BLISOBH B PeXnme

4177.5 'u— Gencraue n 6eaonacHocTb (Gyx-
Boneyaranve, BIMC);

4188 KTy — Gencreure n GeaonacHocTs (LIMB,
BIMC);

5680 Iy -— KOOPANMHMPOBAHHGLIE ONERaLMKU NO
TIOUCKY WM CMIaCEHWI0 MOPCKUX CYI0B B pexume

SSB;

6215,5 KTy — Gencreue u GesonacHocTb +
BLi30BH (SSB);

6268 kT'y — Geacrave n 6eaonacHocTk (GykBo-
neyaranue, BIMC);
cTeme u GesonacHocTb (LB,

8257 Ky — Geacreme n GesonacHocTb (SSB,
BIMC};

8357,5 k' — Geacteme U GesonacHocTs (Gyx-
BoneyaraHue, BIMC};

8364 k'Y — aBapMiiHLIA BLI3OB, ONEPaLMK 110
NOMCKY W CMACEeHNI0 MOPCKMX M BOIAYLUHLX
cyaoe (renerpad kogom Mopae);

12392 'y — Gencreue u GeaonacHocTb (SSB,
BMC);

12520 'y — Gencraie u 6e30MacHOCThL (GYK-
Bonevatanve, BIMC);

12563 k'u — Gencreue u 6eaonacHocTsb (LB,
BrMC};

16522 'y — Geacreue n SeaonacHocTb (SSB,
BIMC);

16695 k' — GencrBue U GesonacHocTb (Gyx-
Boneyaranve, BFMC);

gﬁ(g)so ku—Gencreue n 6eeonacuocrb(LMB

1211 Ml'u — aBapUitHan YaCcTOTa BOAYLLHOM
NOABYOXHON CITYXGh + CBASH C paauoMankaMy —
yxasatensaMu mecta Geacteus (Tenedon);

123,1 My — pesepe+ast vactora k 121,5 My
+ cBR3b NPW NoMCKax K chacexym (renedoH);

156,3 My — KoOpAMHUPOBaHHBIE ONEpPaLK
N0 MOWCKY U CMIACeHMO MOPCKMX M BO3yUWHoX
cynos, besonacHocTs (TenedoH);

156,525 Mi'y — Geacteue M 6eaonacHOCTL
(LmB, BrMC);

156,65 M| — HaBuralmoHHan BeacnacHocTL
cynos (renedoH);

156,8 MI'y — Gencteve n GesonacHoCcTb (Tene-

don);

156,825 My — Gencreve n GesonacHoCTb
{6yxsoneyuaranue, BIMC);

243 My — paguomasikv — ykaaTenu MecTa
Gencreva B cnyTHukoBO#  cnyxGe
(Semna—Kocmoc);

406,0--406,1 MI'y — paauomanku — ykasare-
m Mecta 6encteus + 3anacHan k 1215 My
(renedon);

1544—1545 Mi'u — ces3b Kocmoc—3emm npu
onepaLysix No NOUCKY U cacexiio (Tenedoh);

1645,5— 1646,5MIN'y—cBasss Kocmoo—3emna
npu onepaumsix No NMOUCKY U CliaceHuo (Tene-
boH).

M.NAPAMOHOB

r. Mockea

JIUTEPATYPA
1. Hetpagnymonmeid DXunr, — Papuo, 1993, Ne 4.
2. Mopckas panmocssadb W paanoHasurauma. —
M.: Tpancnopr, 1987.
3. OnosHagarTenu 8 MOpCKoiA NOABYDKHONA cryxGe.
NpunoxeHue 43 k PernamMeHTy panmMocBaan.
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B HoaGpe HuHeuHero rona Hayuvas obulec-
TBEHHOCTD Hallie CTPaHE OTMEHaET CToNeTHe
€0 1HA poxaenus axagemyika Axcena UBaHosu-
ya Bepra. iMA 37070 BHAAIOLLEFOCH YHEHOTO W
3aMeHaTenNLHOro YenoBeKa WUPOKO W3BECTHO U
mobumo. Bceit cBoet  Xu3nwio, CBoe#
MHOTOrPaHHOM HayMHOW, FOCYRapCTBEHHOW W 06-
LWEeCTBEHHOW AeATEeNbHOCTHIO OH 3T0 3aCITYXUA.
Hayano npakTuyecko# AeRTeNbHOCTH
AWM.Bepra, cBA3aHHOW C PaAMo, OTHOCMUTCA K
TOMY NEPUOLlY, KOTfia OTE4ECTBEHHAN PaguoTex-
HYKa TONLKO-TONBKO Aefiana nepebe warn. 3a-
HATLCS 3TOW HOBOW NS Hero o6NacTLIo 3HaHWKA
noGynwuna cnyx6a Ha BoeHHo-MopckoM ¢norte,
roe, Kak BCIOMMHAN BNocheAcTBumn Akcens Misa-
HOBUY, HA JOCTATOMHO BHICOKOM 10 TOMY BpeMe-
HU ypoBHe Haxoamnack Geperosar cnyx6a Ha-
6niofeHMA U CBA3W, BKIIOYaBWaAA B cebn
paguoneneHraTopHue CTaHLMK, 38 Mexay Ko-
pabnamu pycckoro ¢nota — aeicrsopana pa-
BHOCBA3b.

B 1914 r., no oxoH4aHun cneLmanbHbLIX Knac-
cos Mopckoro kopnyca B Cauxr-Tertepbypre,
Monopoi Bepr, xoTopoMmy B Ty NOpy UCMONHU-
nock ABaALaTL oawH ron, 6un npowusseneH B
Mopckue oduueps ¥ NNaBan MNAAWINM LITYD-
MaHoM Ha xopabne sLlecapesuy». Cnycts aga
rofia OH HasHaYaeTca WTYPMaHOM Ha aHrniC-
xy10 noasoanyro noaky «E-8», mxoauBwyo B
coctas pycckoro ¢nota. Ha atoit cybmapune
Axcenb UBaHoBud Nputinman ysactwe B 60esbix
NeiCTBUSAX B NEPBOH MMPOBOIA BOMHe, a B roabl
FPAXAAHCKON BOWHE — KOMaHA0BaN NOABOAHLI-
MK noaxaMu «aHtepas, sPhicks, «3mMen». B Te
rofbl eMy U 0BENOCH NPONTH HENAOXYI0 NPaKTU-

KOPMYY OTEYECTBEHHOW
PAOVUO3NEKTPOHKU
N KUBEPHETUKW

HeCKyIo PafHOTEXHMHECKYIO LUKOITY, C KOTOPOW W
Ha4ancs ero AyTb B HAYKY.

Bo Bpems y4ebu B BoeHHO-Mopckol axaae-
MM B fletmnrpage (1922-1925 rr.) Axcens ViBa-
HOBWUY U3bupaeT pagMOTEXHUKY OCHOBHLIM Ha-
npaBneHreM CBoei HayuHol fesTenbHocTi. Ha
anexTpoTexHUYeckoM ¢axynbreTe NOA PyKoBOL-
CTBOM M3BECTHOrO YYEHOrO-paANOTEXHUKA
npodeccopa U.I.Opeimada OH ycnewHo n ¢
GonLWMM BOOAYWEBNEHWEM 3aHUMAETCR pa-
[AXOTEXHUYMECKMMU MCCTIefloBaHmuAaMK. ELiie ywach
B aKafleMMu M nocne ee oxonyahus, A.W.bepr
yOenan MHOro BPEMEHW NperofaBaTefibekoi
pabote. On unTtan o6UMiA M cneuvanbHbiv Kypel
paauoTexHuK B page BysoB JlenuHrpasa: B
BuicLueM BOEHHO-MOPCKOM MHXEHEPHOM YSnin-
uie, B JleHMHrpaackoM 2neKTPoTeXHUHECKOM
vHCTUTYTe, B BoeHHo-TexHulieckolt akanemuu
PXKA um. fisepxuHckoro, B cBoel anbMa-MaTep
— BoenHo-MopcKoi akanemuy, rae 6un npe-
nopasateneM, a sarem NpodeccopoM, Hauanb-
HUKOM Kadeaphl.

Pa6ott A. W. Bepra B 20-x u 30-x roaax
CYLLIECTBEHHO CNocoBCTBOBANKM PasBUTHIO TEO-
PUW paAMOBELUATENBHON 1 PaaONPUEMHON an-
napartypul. M Geinio ony6/mKoBaHo cemb yueb-
HEX Nocobwih M MoHOrpaduid, B KOTOPHIX
W3naraMch METOAMKM pacHeTa NMpUemMHo-YCH-
NMTENBHLIX U Nepefaux yerpolicte. Ocofoe
3HaYeHue UWMeNny pesynkrathl, nomyeHHue Ax-
cenem VIBaHoBMMEM B 3KCTIEPUMEHTANTBHLIX MC-
CneaoBaHusX fiNs NoOATBepxXAeHUs pa3paboTtan-
HO TEOPVM NAMINOBLIX FeHEPATOPOB Pa3/MYHOro
Tvna— o TETPOAOS A0 NeHToAoB. Ero ywebumkmn
«O6uwan Teopus_paguotexHukus (1925 r.) u

«OCcHOBH paauoTexHuyecknx pacuetos» (1928
r.) 6biNK HaCTONBHEIMK KHWUIraMW paaa noxosne-
HWI CTYAEHTOB W paayocneLanmucTos.

Kak nepgaror v vccnenosarens bepr nocTosu-
HO W HEYKOCHUTENBHO NPUAEPXUBANCH NPUHUK-
NnoB, KOTOPHE cYUTan ocHoBononaraiowwmmu. Bee
TeopeTyieckue pacieThl, yYun oH, cneayer He-
NpeMeHHO NPOBEPATL 3KCNEPUMEHTANIBHO; Me-
TOA pacyera fonkeH ObiTh Hay4HO 060CHOBaH,
[0CTaTONHO TOYEH, HO NPOCT U AocTyneH ans
NOHWMaHWA WHXeHepaMK. 3TOro OH Beeraa Tpe-
60Ban OT CBOMX YYEHUKOB W NocneoBaTtenei.

B xoHue 20-x # Havane 30-x ronos npaeu-
TEeNLCTBO HacTo KoMaHavpoBano Akcens iBaHo-
BUY3 33 FPaHwLLY [IJ19 3HaKOMCTBA C COCTOSHWEM
MUCCNeNoBaHWiA B 06NacTH paguoTexHuku 1 3a-
KJUOYEHVA I0rOBOPOB HA NOCTABKY Paguonsme-
puTentHoi annapatypl B CCCP. On HeoaHok-
patHo Guiean B Fepmanny, ®paHuun, Utanuu,
CUWA. YcrnewHbM 3arpaHiHbM - KOMaHAWPOB-
KaM BO MHOTOM cnoco6cTBoBano npekpacHoe
3HaHue BeproM oCHOBHLIX eBponeickux A3bIKOB
— Hemeukoro, ¢paHLy3CKoro, aHIMMHCKOFO M
WUTaNLSHCKOrO.

Heouexvmuiid Bxian BHec A.U.Bepr B ykpen-
nexure 060poHOCNocoBHOCTH cTpaHb. B co3nan-
HOM ¥M HayuHO-HCCReaoBaTenbckomM MOPCKOM
uHCTUTYTE CBAan BoeHHo-Mopckux cun PKKA
ocylecTBNeHH ryGokye NCCNEeNoBaHNS CBOWCTB
YALTPAKOPOTKUX BOAIH ¥ BOIMOXHOCTH UX Npu-
MeHeHWs B TeXHWKe KOMMYHUKaLIWW, HaBUrauum,
ono3sxanuA. Moa ero HenocpeACcTBEHHHM pPYKO-
BOACTEOM 3a Bpemna ¢ 1928 no 1934 . 6uin
paspaGoTaH u BHeapeH Ha ¢note paa apdex-
THBHLIX CUCTEM PaNOBOOPYXEHURA, B YaCTHOCTH
«Bnokana-l», a saatem — «Bnoxana-li», o6nanaro-
wan 6onee BHCOKMMW TEXHUYECKUWMY XapaKTe-
pUCTHKAMW.

Kaszanoch 6, ycnewHbiM Hay4HsM Nouckam
Axcens MBaHOBUYA, laBaBLUUM OT/IMYHBIE NPak-
TUYECKME pesynbTaTh, He 6yaer npeaena. Ypaua
conyTrcTeogana B moGom fene, 3a KoTopoe OH
6panca. Opxako B koHue 1937 r. Gnectswian
cnyxebHan Kapbepa y4eHoro eHesanHo obopsa-
nace. NpokaTyBILBACA NO CTpaHe BofHa penpec-
cHin 3axBaTHNA W ero. [lIBopAHCKoe Npoucxoxae-
HWe, Hepycckan ¢damMunig, cnyx6a Ha LapcKkom
BOEHHO-MopckoM ¢noTe, Noeaakn 3a pybex u
BCTPEUM C MHOCTPAHHHIMK CRELMANUCTaMN —
BCe 3T0 genano nepcoHy bBepra «onacHoi» u
YA3BUMON B NEPUOJ MaccoBbix pasobnaveHui
«Bparos Hapopaa». Akcenb Ueatosuy Guin apec-
TOBaH.

Mo cnosam oxeauales, Bepr ¢ yausuTenbHON
CTOMKOCTHIO M MYXECTBOM NEPeHOCHA BCe YXa-
cHl JTyBaHCKON TIopbMBL. MiHTepeceH Takol ¢aKT.

~ B coceHmx kaMepax 0Ka3anoCh MHOMO 3aK/lo-

YeHHLIX MOPAKOB. AKcenb VIBaHOBHY € NOMOLLLIO
aabykv Mop3e HanaAn c HYMKN CBASL M BCAYEC-
xu Bcensin 60ApPOCTh fiyXa B CBOoMX coBpaThes No
HecyacTuio. Ero ontumuam, no6poxenarent-
HOCTh, MOPR/ibHasi NOAAEPXKA NOMOTani NI0AAM
BH/IEPXATb CTPaluHbIE UCNHTAHUA.

Buino Bpems, korna Axcenb UBaHoBHM Haxo-
[WNCA B OOHOW KaMepe C W3aBeCTHHM aBUaKOH-
crpyktopom AH.Tynonessim 1 Gyayumm Map-
wianom Cosetckoro Coio3a K.K.Poxoccosckum.
KopoTasn Bpems, OHu uMTani Apyr Apyry nexuvm,
XaXaii no csoel cheumanbHocTy, a bepr, no-
NOAHUTENBLHO, — NO UCTOPUK, NUTEpaType, No3-
3un. On o6nanan N3yMUTENLHON NAMATLIO, 3HAT
HaKIYCTh Beero «Earennn OHerntas, Maccy CT-
X0B, YHATaN UX He TOMNBKO Ha PYCCKOM A3bKe, HO U
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Ha HemeUKoM, GPaHLY3CKOM, aHTIMIACKOM.

OTMeHHas MaMSTh B KaKOH-TO Mepe NOMorna
eMy B lafbHelilieM 10Ka3aTb CBOIO HEBUHOB-
HOCTb. i

B nopome AW.Bepr nposen 1000 anein!
{UMeHHO 3TO YMCNO OH OBLINHO Ha3kiBan, a He
«OKOMIO TpexX NeT» WM «ABa fofa W AEBATh
MecaUeB»).

B cemue Bepros GrniToBana cnefyouias sep-
cua 06 0cpoBoXaeHUN U3 3aToveHuA Axcens
WBanosuya. MpuBoXy ee co CNoB crapiuei
npovepy Bepra — MapuvHe AxcenesHui, BOCRoO-
MUHAHUSA KOTOPOH NOKA, K COXANEHMID, He YAa-
nocb ony6nvKoBaThb.

«B 1939 . Ha YepHom Mope WK MCNHITaHUA
CBA3SU MeXAY KOPBGAAMWU B YCNOBUAX,
NPUBMKEHHLIX K BOSHHHM. UCnuTanua cphi-
Banuchb. MPUCYTCTBOBaN HB MCNLITAHWAX
K.E.Bopotumnos. On cnpocun:

— A rpe Bepr?

— OH apecToBaH, — OTBETUNN eMy.

— Pa306patbca v BONOXHTL NIUUHO.

Tax oTetl BepHyNcs AOMO#».

A BOT Kax nMcan ol 3TOW UCTOPWM BuLie-
anmupan-uikenep H.M.Bapakcun:

«1937 r. 6N roAOM TAXENLIX UCTIHTaHWKA
ana Axcens Mpanosuia. OH Gbin noaseprHyT
HecnpaseAmBHM penpeccuaM. Kak Havanb-
Huka HUU casian BM®, meHs HasHauvwnm npea-
cefilaTenem KOMUCCHUM, KOTOPoi Guino nopyye-
Ho paccmoTpeTh npotect A.U.Bepra npotus
oGauHeHMH, BLABUHYTLIX B €70 anpec. Bee, 4To
cTasunock B BUHY Bepry, oH onposepran co
CCLIIKOH NO NaMSTK Ha COOTBETCTBYIOWME [10-
KyMeHTH, XpaHsimeca B unctutyte. locne
TWATENLHOTO M3YYEHWA BCeX MaTepuanos Ko-
MUCCHMA NpULLINGa K BHBOAY, YTO 0OBUHEHWUR,
BbinBuHyTHE NpoTue A.U.Bepra, He uMenu oc-
HOBaHHA...»

B mae 1940 r. Axcens MBarosuy 6uin ocso-
6oXaeH W NONHOCTHIO peabunutmposaH. O
Gt BOCCTAHOBNEH BO BCEX NPaBax U BCkope
HanpasneH Ha NpenofaBarensckylo patorty B
BoeHHO-MOPCKYI0 aKafeMuios.

Korpa Hauanace Benuxan OrvevectBeHHas
Bo#Ha, Axcens WiBaHosuua Sepra BHOBbL Npw-
BnexnM K paGoTaMm, CBA3AHHEM C YCUNEeHWeM
oBoporocnocobHocTH cTpakul. B 1941 r. emy
NPUCBOMAY 38aHKUE MHXEHEPA-KOHTD-aAMWPa-
na. (B cesiam ¢ 3rum Axcens MiBaHoBuY WyTHN:
«3 KoHTp-peBoMOLUMOHEPA CPady nonan B
KOHTP-aAMMpanki»).

B xone Boiin 6onbilioe 3HaveHue npuobpe-
M paaMoTEXHUYECKMEe CpeacTsBa, ocobenHo
PaavonoKauua. MNpensuneHue Bepra o Hapac-
Talolel 3HAYUMOCTHA TEXHWKA CBEPXBLICOKMX
yacToT cOLNOCK. ApMUIO U GNOT HyxHO Guno
CPOMHO OCHACTMTL CPeACTBAMKM paauonoka-
umn. BuinommeHue 3Toro OFBETCTBBHHOO 3a-
Bahns GLINO BOINOXEHO Ha AW Bepra, kovo-
pHii ABNSNCA 3aMecTHTeneM npanceaatend
Cosera no paauonakati npyu Mocynapcreen-
HOM KoMUTETe 08oponi. B TpyAHeRuwX yeno-
BUSIX BOeHHX Ret, B Bopwbe C KOCHOCTHIO
HeKOTOPbLIX XOIMACTRONHIKOB U CONpOTUBNE-
HMEM PYKOBOASMLIAX OPraHo8, CHUTaBLLIKX, YTO
cefvac, MO, HYXHO BHIITYCKATb TaHKK # OPY-
xMe, a He panuonoxaTopk, Axcens Msanoswm ©
NPUCYILIBH eMY IHepTHei U IeNoBHTOCTLIO CY-
MEA HARRAMT L BLINYCK PARVOAOK Tex-
. B 1946 r. 8o MHOTOM BAaronapa yeHnuam
Bepra 6uno NPWHATO NOCTAHOBIIEHWE NPABYU-
TenucTea o0 panuonoxaumy. Npennoxexna Ax-
cenm MBanosuia No PafuonepeBoopYXeHMI0
Hawero $GoTa N ApMUM HauaNu BHEAPATHCA.

3acnytu AW.Bepra xak opraHmsaTopa Ha-
YKH, FOCYAAPCTBEHHONO ERTEN, Weonoraove-
YeCcTBEHHOW PaMOTEXHVKM TPYAHO Nepeoue-
HUTb. 310 Gnaroaapn eMy B 1943 r. Grut coanaH
LieHTpanbHbiii HayMHO- HCCNeAoBaTENLCKUIA Pa-

AnoTexHyeckuit eeTuTyt (LIHWPTH), 8 1953 .
OH CTaHOBUTCA AWPEKTCPOM-OPrBHM3ATOPOM
WHCcTHTYTa paamoTeXHWKM W aneKkTpoHnku (UP3),
NO ero UHULUMaTHBe HaumuHasa ¢ 1945 r. B TexHu-
Yeckux By3axX CO3fAlOTCA HeCylecTBOBaBLIME
paHee cneuManbHocTy u GakynbTeTH, FOTOBR-
uMe PanMoUHXEHEPOB W Mcchneaosateneit Ho-
BOrO TMNA.

Brusanue AM.Bepra Ha Hay4HO-TeXHM4ECKMUH
nporpecc ocobeHHo Bo3pacTaeT Nocne Toro, Kax
B 1953 r. ero HasHavalor 3aMecTuTenem Mutuc-
Tpa o6opotd CCCP. B atu roas npoycxoauT
WHTEHCUBHOE «M3MEHEHMEe NMija PaaUOTEXHWU-
yeckol Hayxur. BO3HWKAIOT CaMOCTOSTENbHHE

" pasnens pasMoTEXHUKA — paaronoKauus, UM-

AYNLCHAR TexHWKa, ¢uauka NonmynpPoBOAHUKOB,
TeXHUKA CBEPXBLICOKMX YacToT. Haunkaer ckna-

- AHIBaTLCA BLMMCIUTENbHaA TexHWKa, AenalT

nepebie War aBTOMaTU3UPOBAHHKHE CUCTEMBL.
PanuotexHuka cTana NPoHKKaTh B CaMbieé  pas-
HooBpasHue 06nacTu 4enoBeveckon fedTent-
HOCTH. SToT Npouecc Npeobpa’osalnn NpuUsen K
TOMY, NTO CIOXMAACH HOBAR OTPACHb TEXHUKM —
panroanexTporKKa. M Bo Bem aToM Npocnexu-
paerca ponb A.U.Bepra, ero aktusHoe y4actue.

WUMenHo TOrpe HauMHaeTcR HosHI nnopoT-
BOPHLIA Nepuop B xuatm Axcens MBanoBuya —
HayHan ¥ OPraHM3ALMOHHARA AeATenbHoCTL B AH
CCCP, kotopas o3HaMeHoBanachk Gopubo 3a
penpeccuposaHHyio Hayky —kubepheTuky. Bre
rOfitl HEKOTOPHIE YYeHHE MYXHU HE NPUHUMANU
ee, CYMTaR «PeakUMOHHON xeHaykoi», OfHako
noGenun pasym W nap npensupenma bepra,
Be3fie M BCIOAY AOKA3LIBABLIEr0, YTO KNGepHeTH-
Xe — YHUBEPCanbHOW Hayke 06 ynpasneHws—
npuHaanexur Gypyuwee.

B cBoux swictynnexmsx A.U.Bepr vacro obpa-
AN BHUMaHUWe ayauTOpv Ha NPOMCXOXAEHHE
TepmuHa «KubepHeTukar, NORCHAA NPU 3TOM,
YTO CAOBO 3TO NPOUCXOAUT OT rpeyeckoro «Ku-
GepHayTUC» — KOPMU4UIA, YNPaBAIOLMIA pynem.
He Gynet npeyBenuyeHnem, €CN Ml CKaXeM,
410 U caMm Axcens MBaHoBuY Gbil UCTHHHEIM
KOPMYMM, YIIPABNAIOWMM PasBuTHeM B Hatlied
CTpaHe TakyX BAXKHBLIX Hay4HO-TEXHMHECKMX Ha-
NPaBneHWi, Kak PasinoTEXHWKA, PAAUO3fIeKTPO-
HWKa, kubepHeTurka.

B 1959 r. AJU.Bepr sacnyxeHHO 3aHan Noct
npeacenatens HaywHoro coseta nNo KoMnnekc-
Hoit npoGneme «KnGepHeruka» AxageMuy Hayk
CCCP, KOTOPhIA BO3rNABNAN 10 NOCNEAHWX AHeR
USHH.

OTMeuas CcTOfleTME CO [IHS POXAEHWUA
AW.Bepra, Henb3 He BCNIOMHMTL 0 €70 GoNbLIoH
oblecTBeHHol paGote. C ero MeHeM CBA3aHO
coanakve Bcecowadoro Haywworo ofuectea
PaAVOTEXHUKN WM 3NEKTPOCEA3IU WMEHW
A.CNonosa, npaacesiarenem KoToporo oH Gun
ponrwe ronk. EMy 0683aH0 CBOMM poXaeHWeM
wuanatentcTso «CoseTckoe pafvos, OpraHn3o-
BaBLLIee BLIMYCK MUTepaTyphl N0 HOBLIM HaNpPas-
netiuam pammosnexTponvki. AN.Bepr npuu-
Man iesTenbHoe yHacTue B paboTe peaxonnernii
XypHanos «PaauoTtexHuxa», sABToMaruka v Te-
neMexaHKar, «3neKTPOTeXHKKAr.

Muorme rogs Axcens Maanosiwt Guin axTus-
HEIM YAEHOM PEaKOnNerw XypHana “Pajmuos.
Kax 64 MM Gnin 3aHAT FOCYAAPCTBEHHUIMMA ¥
HAYHHHMU NeNaMK, OH HacTO BLIKpPaUBan U3 1o
patpuero e lp:a:

noflecefonathb

Renaxs. € PAAKOTEXHNHECKIX
# PAIBUTMIO PAAVONIOGUTENECKOTO ABVKEHMA B
cTpaHe Axcent MBanoBd NPUAABaT ONPOMHOe
axauenme. He Npoxoamno HM OAHOW BHICTABKW
TBOPYOCTBA pannonobuTeneil-koncTpyxropos,
#a KOTOPOA Gl OH He NOGHBAN, HEVNIMBHHD
yenexamMid HapoAHEX YMeNbLes.
«Papuonioburensctso, — rosopun Axcenb
WBeaHoBW, — NPUBUBAET, BOCTIUTHIBAET U Pa3BU-
BaeT y NofIe NOTPeBHOCTL K axatmaM. Paauo-
NMoGUTENU Hepenko PackpuiBaloT HOBHE BO3-
MOXHOCTH PAAMOINEKTPOHUKK, NPHYEM HE TONLKO
B 06NacTy 3NEMEHTAPHOTD paaguonpueMa, Ho U
B 06nacTn nepepaborku v c6opa nHdopmaLni.
Takim 06pasom, paanonoSuTenucTBo RBETCA
xaKk Gn 30n0THM GOHOOM, OTKYAA HepraleTca

xBanudMIUPOBAaHHLIE KARPH PARMOCTIEuaMC-
TOB».

Axcenb MBaHoBUY OHUM K3 NEPBLIX B CTPa-
He NoAAePXan UAEI0 CO3/1aHWA HAPOAHLIX YHH-
BEPCUTETOB ANEKTPOHUKIM, B YacTHOCTH [lokHe-
LIKOM O6NACTHOM WKONE P2AKO3NEKTPOHVKM, U
BHUMATENLHO CNeAun 3a ee paboToid, noMoran
B peilieHun MHOrMX NpobneM, CBA3aHHLIX C ee
NPaKTUYECKON AATENBHOCTHIO.

06 Axcene Wsanoswye Bepre, ero 6uorpa-
duu, BIage B OTEHECTBEHHYIO HayKy, PasHo-
CTOPOHHE! Hay4yHOU w one(}meguoﬁ pes-
TENbHOCTH, HANMCaHH COTHY CTaTeH, AECATKA
KHur ¥ Gpowiop. Kasanock 6ut, TPyAHO uTO-
6o poGaBuTh K YXE HanMCaHHOMY U paccKa-
3aHHOMY 00 3TOM yauBUTENbHOM Yenosexe. U
BCE X€ XO4ETCH BHOBb W BHOBL BCIIOMUHATL O
HeM, NO KpynuLiaM cobnpats U Aenats Beeob-
MM ocTosHNEM GaKTH v 3NM30AK, B TORWIH
WHOM Mepe CBASAHHLIE C XK3HLIO HaLLEero 3a-
MEYaTENEHOro COOTeYeCTBEHHUKA.

1 6naronapHe cyasbe 3a TO, YTO OHA NO-
Napuna MHe BO3MOXHOCTL Ha MPOTSXEHHH
AONTUX ceMHaaLaTyu net paborars noj pPyko-
pofcTBoM Axcens MiBaHoBw4a B GLITHOCTL ero
npeacenareneM Hayuydoro coeeta No Kom-
nnexcoi npobneme «KubepHetvkar. Emy, ero
NPaKTUYECKON NOMOLLM N UCK/IONMTENBHOMY
BHWMaHWIO, A BO MHOTOM 00A3aHa TEM, NTO
cTana AOKTOPOM TEXHUNECKMX HayK, LENVKOM
nocesTUNa cebf CyXeHWID Hayke, KOTOPOW
TaK HEMCTOBO W NPENaHHO CIYXWH MOH Y-
TeNb ¥ HAaCTABHWK.

Korga mHe Bnepsuie [0BENOCH NO3HAKO-
MHTLCA ¢ akagemmukom Beprom (B 1961 r.), emy
Graino yxe 68 net. Ho BOT4TO NopasnTentho: HW
B TO BpeMsi, HU 3HauMTenbHo nodxe Axcenb
VBaHOBUY He BOCTIPUHWMANCA KaK YefoBex
npexnoxHoro ospacra. Hanporue! Cpeaycex
OKPYXAIOUIMX, MHOIME W3 KOTOPHX Ha
net 66U MONOXeE €ro, OH GuiN CaMbiM 3HEP-
THYHBIM, XUBHEYTEEPKAAIOWMM, B 3HAMUT, N
CcaMuiM MonoasM. Bcerna noaranyTuid, c ner-
KoM YnuiGkoi B ROGPLIX W yMHBIX rna3ax, Ax-
cen MBaHoBUWY NPOU3BOLUN HeMSINAauMoe
gnevaTneHue Npyu nNepsoit xe BcTpeye. U ato
BhedBTReHKe elje Gonee yCUNMBANOCH C Kax-
Lo MyHyTON BO BpeMa Gecend. OH Guin oc-
TpoymeH, GyxBsanbHo 06pyLnean sa cobecen-
H¥Ka MacCy UHTepecHeLX HaKToB, caeneHmin
W CTATUCTU4ECKUX RaHHbIX. MpuyeM peys ero
Gune OGpoXenaTeNbHa, apryMeHTUpOoBaHa
HUKOTfia He GHBana CKy4HON.

MoMHIO, XaK CNYCTA HECKONLKO NeT noche
HalLero 3HAKOMCTBA A 3alMULIANA KaHanaaTc-
xyi0. Bonsosanacs crpausio. Ocobetto noro-
MY, \TO B 3a/ie, CPEAW APYTHX, NPUCYTCTBOBaN
Akcenb MBaHoBuy. OH BHUMATENLHO Cylan
MeHR, HOT[|A YTBOPAMTENBHO KMBas, €ABa 3a-
MeTHo ynubanci HenosBTopuMOl «Beproac-
xoi» yntiGroii. U avo o6oapano, Bcenano yee-
PeHHOCTb. A NOCNE 3aLLMTH CHen HeoGXoaAUMbIM
CcooBLLMTL O CBOEM MHEHMW Ha nimiHoM Gnay-
xe. f1 fo cux nop xpaxio ero. CepaeyHo ' nos-
[PaBUB Mes «C GnecTatled 3alpMTon Anccep-
TaUM W C NPUCBOEHMEM YHEHOW CTenexu
HSHAMAATA TEXHUYECKUX HayK», Axcent MBaHo-
Bt Hafmcan: «OT aywum xenao Bam panshei-
wiux Bontiunx ycnexos, 310poBbA M cyacTei. C

npuseToM Baw A.Bepr».

B avom 67aropoHoM NOCTYTKE — YacTia
Bepra, ero mo6GoBs U yBaXeHWe K 4erloBexy,
NOCTORHHOE CTpemsieHue aAenats A06po Nio-
Af/M.

* & @

- 3B BLAAIOLWMACH BKNAA B PasBUTHE OTe4eC-
YBEHHOM HayKH, GonbiLYIo FOCYRAPCTBEHHYIO N
oBiecTsenHyi0 feATentHocTs Axcenio MBaHo-
Bwiy Bepry Guino npucsoeno 3saHue lepon
CoumanucTnieckoro Tpyna, OH HarpaxneH MHO-
FUMK OpAGHaMK ¥ MeAansiMu, B Taioke 3on0-
TokH Mepansio umeny A C.Monoaa.

E. MAPKOBA,
LOKTOP TeXHWMECKMX HayK
r.Mocksa

6 PADMO Nelt, 1993 r.
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BJIOKM L(BETHOCTH BHAEOMAarHuTO(hOHOB

Enox 1BeTHOCTH BUcoMartnmodoHoB VHS —

OIVH H3 CAMBIX CIOXHBIX (HYHKIMOHAIBHBIX
Y3/I0B — BHITO/IHAIOT B OCHOBHOM Ha CITCHHAITH~
aupopaHHEX aHatorossx BUC 6assinioi cTere-
mumHTerpanad. [TudpoBre MeTonH 06paGoTxki
CHIHATIOB 1BETHOCTH (M SPKOCTH) HIHPOKOTO
PacTIpOCTPAHEHMA TIOKa He Moy, Hx me-
TIOJIB3YIOT CEHYAC SIS B MOJEIISX OYEHDb BHCO-
Xoro xiacca. K HaM Takue aImapaTsl NMpakTH-
YeckM He BBO3AT M3-32 [OPOTOBM3HH (LICHE
Bhilie B 5...10 pa3 no cpaBHEHHIO C aImapaTaMH
CPEOHETo KJacca M3BECTHHX (QupM).

OyHKIMOHUPOBAHHE KaHAIA LBETHOCTH BH-
neoMarnuTodona B cucreMe ITATl nmoBomeHO
niofpoSHo paccmoTpero B [1]). OnHaxo B cBee
BOIPOCOB ATAITTALHH CTATHS HE TIO3BOMACT Bh-
SBATH CYLIECTBCHHRE OTIMYMA KaHAJIOB 1[BET-
HocTH BUIeoMarHHTodoHoB VHS pasmiHum
cucreMm. Kpome Toro, 60ku 1pemvocv TTAJD
GO/LUIMHCTEA COBPEMEHHEIX MOJIENIEH BRITOT-
HSIOT 110 CIPYKTYPHHIM CXeMaM, 3HAYMTENLHO

OTTMYAIOIMMCA OT PaccMOTpeHHOH (puc. 10, B .

[1).

OfyH M3 BAKHEX BOTIPOCOB IIPH TEpeNie/Ike
puneomariTodoHos HTCIT — paamtume pe-
XHMMOB paboTH nepeK/moyare/ s ¢paan B rone B
TeneBH3HoHHOro curtana mua cucrem HTCII
(—90° — 3armch, +90° — BOCTIPOMIBENIEHHE) ¥
TIATI (¢pa3a nocrostHa). JU1s IIOHHMAHMA 3TOPO
paccMoTpHM paboTy nepexmoyaress ¢asH Ha
fpMMEpe CTPYKTYPHOI CXeME, H300pakeHHoit
Ha puc. 1, u3 matenta CLLA Ne 4079412 upmex
JVC {2]. YcrpoiicTBO YTpaBiISIeTCA OTCENEKTH-
POBAHHBLIMH W3 3aTMCHBAEMOTO WM BOCITPOH3-
BOIMMOTO BUICOCHTHA/IA CTPOYHBIMH CHHXPO-
wvmymscami 60. Vaen DAIIY 61 ¢opmupyer
cvrna 4fyactoroit 2517,484 xTu (HTCIT) wm
2500 xI't (TTAJT), MOCTYNAIOUGIH HA YETHpPEX-
(asuEIt TeHepaTOp-ICHANTENb YacToTH 63, Ha
BEIXO[1AX KOTOPOTO MONTY4AI0TCA Ko/eGaHms Yac-
TOT0# f, c HAYUTHHEIMH dbazamu 0, 90, 18011 270°.
Yactora kaneGamii B cucreme HTCIT (629,371
xI1f) YHCIEHHO PaBHA YACTOTE MEPEHECCHHONO
curHana ipeTHocTH. B cucteme TTAJ] 3HaveHie
yacToTH Konebarnsi (625 kI) Ha 1,953 KT
HIDKE YACTOTH TIEPEHCCCHHOTO CHIHAA 1IBET-

TMpononxewxwe. Havano cm. B "Pagno™, 1992,
Ne t1; 1993, Ne 2, 3, 5—10.

ocxemax ¢upmei MATSUSHITA
. S T

HocTH (626,953 KT, Y10 MOXHO Ha3BaTh HENO-
CTAaTXOM 3TOI0 CIocofa, TaK KaK OH He MO3B0-
JIET CHHXPOHW3UPOBATh 0Opa31IOBHIA KBapLic-
BriireHeparop cuctembi AT Groka 1BeTHOCTH
B peXHMe 3aTMCH H3-32 paamiud yacror KTYH
(4435,572 x[11) ¥ BCTIRIIKM 3AIHCHBACMOTO
curHana (4433,619 xI'u).

CrmwatyTHe 110 $ase CUTHAJIN TeHepaTopa 63
TIPUXOIAT Ha ceniektop 65, MpencTaBiAionmit
co6oit BOCHMHPaIPATHELA MynsTHIDIEKCOp. Ero
NOMHE PYHKIMOHAIBHET aHAIOT — HAIIpH-
mep, mukpocxeMa K561KII2. Mynemiviekcop
YIpARIAETCS CHTHAIAMH JIBYPa3pAIHOIO KOHa
(BxomH A ¥ B), NOCTYNAONMMH ¢ JIeHTeNeH
YaCTOTH CTPO'THEX UMITYTsCOB 62 1 68. Harpas-
nerse dazooro cpura B noMIX A u B (+90°,
—90°) peBepcHpYeTCA CHTHAJIOM TIEpEKIMoYe-
HHS TOJIOBOK (OpMBL MCaHHip, BOSNCHCTBYIO-
umM Ha Bxon C Mymnoviekcopa 65. Il
ycTpaHeHHs (a3oBOTO ApoxaHMs (POHTOB €ro
BEIXOTHOM CHIHAJ IIPOXOIHT Yepe3 YCTPOHCTBO
CcHHXpOHM3aLMH 70, BRITOHEHHOE Ha D-Tpur-
repe.

B ycTpoiicise He NPEyCMOTPEH REPEKIN0a-
TeJIb 3aTMCH-BOCTIPOM3BEICHHA, TaK KaK CMCHA
HanpaBlIeHHA (a30BBIX CKAYKOR IMOTHECYIICH
1{BETHOCTH IIPOHCXONT ABTOMATHYCCKH Giaro-
JApS CTIONME3yeMOMY BHIY NpeoGpasoparys {,—
f, 70 €CTH NPH BEMMTAHHY YaCTOTH CHTHATA M3
YaCTOTH TeTepONHHA HANPaBJ/leHHe TOCeN0Ba-
TenpHOCTH (a30BEIX CKaYKOB MEHAETCA Ha 11pO-
THBOTIONOXHOE. [l MEpeKMOYEHUA CHCTEM
HTCL], TNMAJTT » MECEKAM B BHC xanaia
LBETHOCTH OGHIYHO MCIOMB3YIOT TPEXYPOBHE-

BB CUTHAI NepeKmodeHuA 69 (¢ M3MeHsAIo-
LMMCH Pa3MaXOM MITH TTOCTOAHHOM COCTABJIAIO-
iek).

Kommiexr BUC ¢upmMn MATSUSHITA
ITMPOKO MCTIONB30BaH B PAHHMX MOJICIAX BHIC-
OMATHMTODOHOB Pa3HHX ¢HMpM, Harlpumep
SHARP — VCI140ED, PANASONIC — NV333
w ap. [omme ananors BUC 31010 KoMILIeKTa
— mupocxeMH cepy KP100S, npyMeHEHHHIC B
BuneoMartimTodone "DekTpoHnka BM-12".
B KOMIUIEKT BXOIAT MMKpocxeMn ANG6360
(KP1005XA6),AN6362(KP1005XA7),
ANG6371(KP1005IICl), AN6361(ananormma
AN6371), ANG6551(KP1005Y111),
ANG6342N(KP1005IT112).

BapuanTnepene ik 61oka upemHocy HTCL
s paGarai s cucremax TIAJTI/MECEKAM pac-
CMOTpPMM Ha TIpHMepe BHacoMarHuTopoHa NA-
TIONAL-NV700 ¢pupmes MATSUSHITA. ITpu-
HUMIMUATEHAA cXeMa ero GroKa LBETHOCTH
yioka3asa Ha puc.2. Tax kxak paboTa KaHama
1perHocTH aist cucteM TTAJI/MECEKAM nont-
pobHo omdcasa B [1], 3mech 1enecooGpasHo
yKa3aTh TOJIBKO CXEMHBiC OTIMYMA ITHX JIBYX
6IM3KHX BApHAHTOB G/IOKOB.

OcHOBHOI NPeoGPa30BaTeh CHTHAIOB LBET-
HOCTH BHIIOJTHEN Ha MuKpocxeme AN6360 (IC1).
B pexarve 3ammcu TIITC ¢ mepexmoyarens
pxonos S1 (TV-AUX-CAMERA) noctynacet Ha
nionocoBoit Gwistp FL2, BRICIAIONMIA CUTHAT
1peTHOCTH . TpM mepefeike €ro 3aMEHAIOT HA
$wtp 512-1 BrmeomariimogoHa” SIEKTIPOHHKA
BM-12. B ciydyae €ro OTCYTCTBHA MOXHO IIpH-
MEHUTL (QWIETP, cOOpaHMLIA Ha AMCKPETHHIX
IeMEHTaX ITo cxeMe Ha puc.3. ITpy 31oM pesuc-
TopH R8006 1 R7 Ho/mKHI HMETH COMPOTHRTIE-
wue 1 xOm (0,125 BT). JlonmycTHMbie OTKJICHE-
HUS HOMMHATIOB 3JleMeHTOB — He Gosiee + 5%.
OwibTp 3K paHUpyIoT. TlepeHeCCHHEII B HUIKO-
YACTOTHYIO 00/1CTH CHTHAN LIBETHOCTH ff ¢ BH-
pofia 12 muxpocxems IC1 NpuxoTT Ha (riasTp
HY FL3, napaMeTpH KOTOPOIO YAORJICTBOPH-
TessHH Ui Beex Tpex cucrem (HTCIL, TIATL,
MECEKAM). ITo3Tomy 3aMeHSTb ETo He Tpe6y-
eTce.

Brixofiioit CHTHAI LIBETHOCTH € JIBHKKa pe-
aucropa R201 ("REC.C"), peryIHpyIoLIero ToK
3aIUCH, MPOXOMIUT Ha BHIXOX GIoKa Yepe3 pe-
xexTopHHit Gubtp L7C23 mist cyMMHpOBaHHA
¢ curnanoM sipxkocv. [lpu nepenenke Heobxo-
IMMo, YToOH KaTymika L7 MMena MHIYKTMB-
HocTh 33 MxTH, a xoHeHcatop C23 — eMKOCTh
39 nd. INpn 310M GYIYT HONOIHMTEIIHHO NOAAB-
JIITHCS YACTOTH MomHecymei LpeTHocTH |, (4,43
M)
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B pexuMe BOCIPOM3BEICHHS CIMTHBACMEIH C
SICHTH M YCWICHHBI CHTHAJ 1{BCTHOCTH i;'noc-
TynaeT Ha ¢a30BHif KoppexTop, cobpaHHBIH Ha
TpaH3uctope Q1, a 3arem Ha ¢uwmstp HY FLS,
TApaMEeTPH KOTOPOTO YIORIETBOPHTEILHE Y JUIL
cucrem TAJI/MECEKAM. Io3toMy 3aMeHATS
€TI0 TaKX¢ He Tpebyetcs.

Kackan Ha Tpan3ucrope Q1 MmeeT MHTepec-
Hy10 ocoGeHHOCTS. [TocneoBaTe IEHELT KOHTYP
CI12L11R25, BxmovyacMBLi Ha BpeMA JeHCTBHA
BCTTHILIKH TPa3HCTOpoM Q2, U3MEHAET COOTHO-
1LIeHHe YPOBHEH CUTHAJIA 1{BETHOCTH M BCTIHIII-
KH, TO €CTh CHTHAI LIBETHOCTH YMEHBLIACTCH 110

CpaBHCHMIO C€ BCIHIIKOH. MoxHo npemmio-
JIOKWTE, Y10 TIPY WCTIONH30BAHHOM HATIPAKe-
HyM TMTaHMA +12 B ¥ MaTBIX TIOTepAX B JIMHHA
saiepxxy D11 cHrHai 1IBE THOCTH HE "BITHCHBA-
ercd” B JIMHCHHBEA YYacTOK AMILTMTYIHOM Xa-
PAKTEPHCTUKH TPAKTa M TIO3TOMY €10 CTIC1H A5

HO yMeHHIIAOT. O/[HaKO BO3MOXHHEL W JIPYTHE
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TIPHMHEL BBCICHMS TaKOi LierH, HanpHmep,
YBCIYCHHE OTHOHICHMA CHTHAI/TIOMEXA B CHC-
Teme ATTO.

Tlepenecertmit B exomiyio YaCTOTHYI0 06-
JIACTS CHTHAI LIBETHOCTH f, BBUIEIACTCS 110/10C0-
BM wistpom FLA. Ero mHeofxommo 3ame-
HuTs Ha ¢WTp B12-2 BHacomarnMTodoma
"Onextpornxa BM-12". TTpu camocrosme miom

MITOTOR/IEHMH $MIETPA HEOGXOMHMO MMETh B
BWIY NOBRILICHIKIE TPeGOBaIHA K €0 H3bHpa-
TemsHoc. Ilpu nonoce niportyckarms 3,8.48
MTIut 1o ypos#io — 3 b nonoca TIPOITYCKaHNsA
o ypoio —20 nb nomxia GuTs He hmipe
3,4...5,2 MI'u. Kpome 1oro, j1s marotomierms
Katyiek GHImTpa HEOGXOIMO IIPHUMENSTS rati-
TE/ICBWIHEE $eppHTOBRE MATHHTOTIPOBOJIH WIH
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(eppHIOBEIE KOMTbLEA MM NOMEIATS GWIBTPH B
sdexmupune skpaun. Hepnmomieine 3mx
TpeGOBaHHI NPUBOIHT K NOABTEINAO HA M30-
Gpaxelnnt Myapos M MetLalonpX ceTok.

Tax Kax rpeGeraTsii $wmTp Kanana uper-
HOCTH Ha I TPaIBYKOBO#M IHIH 3a1epaky DL1
HE YNIORIETBOPACT HEOGXOIUMEIM TpeGoBaHHAM
B cHcreMe T1AJ], neobxomiMa ero 3amena. On-
Hako Ipocras 3amena noom DLI Ha V3-128-
2a mMoxer Me nath TpeGyemoro 3¢dekTa H3-3a
TIOBHIICHHOTO Ha 5...6 xb 3atyxanua B ueit. B
3TOM CiTyvae 1e00XO/IMM JIOTIOIHUTE BHLI YCH-
smrress. Ero MoXao cobpats 1o cxeme dwmipa
BuacoMariMrogona "Onextponnka BM-12°,
Heobxommo Taxxe, wrobu KaTyuxu LS u L6
HMETH HHIYKTHBHOCTL 6,8 MKIH, a pemcropn
R20—R22-—conponmeime 390 Om (0,125 Br).

Cucrema asromamiieckoit roacTpoitku dase
CHIHA/Ta TCTCPO/IHIA BLITOMHEHA Ha MHKPOCKe -
Me AN6361(IC2). B 6110Ke LiBETHOCTH CHETEMBE
INAJl o6urmio TpHMEHSTOTMHKpocxeMy AN6371.
Onmaxo u BUC AN6361 nopmamto pabotaeTn
cucremax TTAJI/MECEKAM B pexamve Boc-
TipoH3BeicHA. 1o Kacaeres pexdima IAIHCH,
Briomie Bepoaio, yro B BUC AN6361 yerms
AIID 3amxityra 1 B 310M PEXHME, YTO MOXET
OTPHLIATENIBIIO CKA3ATHCA Ha KaYeCTBE 3aIHCH B
cHereme [TAJL. BrorBonpoc Hyxaaercs B Gonee
rionpoGiiom aHamtde. Tem He Mekee B oGpasie
BraeoMariurodoiia NATIONAL-NV700, re-
PENEatiioM aBTOPOM, B 3alMCAX IO CHCTeMe
TTAJI ve Ha6monanocs CKOJTBKO-HHOYIb 3aMeT-
HOIO CHMXCHHS KayecTsa HBeTa.

Ilna miepeneixu cucrensr AIID KBapLEBBI
pe3oHarop X1 neobxogumo 3aMeHHTL Ha pe3o-

. Hatop PK188MA-BM- | yacroroit 4435,572 k1Y,

a pesoHatop X2001 B CAP — ma pe3oHatop
PK188MA-BM-2 uactoroit 4433,619 kI (®
cicreMe CAP Henonk3osaH oTnensmtt o6pas-
uoBbi reneparop). B KI'VH katyuxa L9 momk-
Ha UMeTb MHIYKTHBHOCTS SMKTH, KoHzIeHcatop
C37 — emxocms 3,9 nd, a KoHpaeHcarop C38
—6,2n®. B pazospatuaresne crriana ensmmu
KaTyliika L8 fomxia umets smuayxmvmsnocts 47
MKTH, a xonnencarop €25 — emxocts 15 ned,

Cuembio obecneserna paGoTh Kaiana LpeT-
HOCTH B pexctMe 3amicH curianos TIAJT u B
cHcreme MECEKAM neobxommo 6rokmpo-
BaTh NPOXOXICHHE BCHHILIEK Ha (pa3oBHe fNe-
TeKTOpH cucTeMH AIN®, jyis yero cobupasor
JOTOMHHTENBHEN Y3eN 110 cXeMe Ha puc.4 (pe-
3ucrop R24 B 6noke nyxaio HCKMoYHTs). Y10
KacacTes HermH KoppeKitu $asbl, OTCyICTBYIo-
WEeH B Kalale nBeTHoCTH BUACOMAIMHTOBOHA
(BrBOx 11 Mxpocxemsr IC2), ee BoccTanoRe-
HMC HC NPHBOIMT K 3aMETHOMY YNYYILLICHWIO
KadecTBa BOCTIPOM3IBENIEMHA, a B HEKOTOpHIX
crydasx iaxe ero yxymuaet. [Tpuxenarm Lens
MOXHO BOCCTAHOBHMTB JTIO CXEME KaHaa 1ipeT-
Hocv B [1).

BeoxomHoit cvivan rereposyma cucremsr AllD
BHUICTACTCA nofocoBbM dwistpom FLI. Tpn
FICpEICIIKE €ro HEOGKOIMMO 3aMeHUTE Ha QWD
b12-3 pracomanrodona "Onexrpoika BM-
12°. Pesucrop R13 nosoken 6hmn COTpOTHRJIE-
ruem 1,2 kOm, a pesncrop R15 — 1 kOwm. Ipu
3TOM peXeKTOpHBII Grwnstp L20C61 3ammxator
HaKOPOTKO WIH IEpeCTPaHBAlT Ha YaCToTy 4,43
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Ml TlpM caMOCTOATENHHOM HIrOTORICHHH
$WIBTPa HeoGXOMHMO OBECTieYHTH Ha HACTOTS
4,43 MT'11 ocraGneHme He MEHeC 25...30 nb ipu
nonocenponyckanys 4,9...5,3MI. Konerpyk-
THBHEC TpeGOBaHMSA K HEMY — TAKHE K¢, KaK H
K 5KkpuBaNeHTy QuisTpa B12-2 (cM.pasbile).

Teneparop $a3oMAHHITYIHPOBAHHEIX CHIHA-
1108 ¥ cuctema AITY cobpana Ha MHKPOCXCME
AN6362(IC3). Lns 610KkHpoBKH (a3soBoil KoM-
MyTaip B Tioe B nipu paGoTe 1o cHcTeMe A
#e06XOMMMO TIONATh CHIHAT IICPCKMOHUECHMHA
opMH MeaHTp Ha BEBOA 11 MHKpOCXeMbL Ic3
pasmaxoM 10...12 B uepe3 yser, BHIIOJHEHHEI
TIO CXeMC Ha PHC.5.

TerexTop CEKAM MoxHO coGpath ITo IpHH-
LMITMANBHON CXeME BHICOMATHHTODOHA "Onex-
Tpornxa BM-12"s[1]. JIoBOMEHO A PHIMTHEL

V7 KT36IA K yenuB

Rl 51K (VN (+175)
( K7 10K &) we
K KoHm. 2 -

paseeMa i K Buib 11 (L3

Puc. 5

KepaMHuccKHit GuIbTp O®II1T18-6-2 MoxHO
3aMEHHTH TIOTOCOBHIM dusTpoM FL701 (Map-
xupoBKa 4,5SA) Ha YacToTy 4,5 MI'n xananma
3BYKA Te/IeBU3HOHHOTO TIOHEPA BHICOMATHHTO-
¢ona NATIONAL-NV700.

V3eJ1 BRK/IOYATE I KaHATA 1{BETHOCTH MOX-
HO He YCTAHABIMBATS, TaK KaK ceyac B OCHOB-
HOM HE TIepeAIoT CHTHAH YepHO-GelIEX Npo-
TPAMM TeJICBHICHHA 6¢3 COCTABAIONIX CHIHATIOB
1peTHOCTH. TouHee, TIPH MX ITcpeiaye BCITRIITKH
TMAJT ¥ CHMHATH LBCTOBOH CHHXPOHW3IALMH
CEKAM H¢ BHK/IOYAIOT.

PerymHpoBKA KAHAJA LIBETHOCTH BHICOMAT-
wropora NATIONAL-NV700 npaxmiiccku
He OTIMYACTCA OT PETYIMPOBKH KaHaja LBCT-
HOCTH BUICOMATHHTOdOHA " DIEKTPOHHKA BM-
12", ormcaroit B [3]. OmHaxo niA ofneryeHHs
9TOTO TIpoliecca CACAYET YKa3aTh NapaMeTphl H
XApAKTePHCTHKH CHTHAIOB B XapAKTEPHEIX TOY~
KaX KAHATA IBETHOCTH BUICOMATHHTODOHS.

BXOMHKE HAITPSKEHWA

Pazbem PJ7: XOHT.2 — HANIPAOKESHHC TIMTAHHA
412 B, xont.1 — obump4it IpoBOA.

Ka6enm JB: BuB.2 — Hanpsoxenue +12 B ripy
3armcy Wi O TIpH BOCTIPOW3BCICHHH, BRB.3 —
cHrHAI 06pa3lioBOTO FEHEPATOpa Pa3MAXOM 1B
(3579,545 kT wimm 4433,619 xT'w).

Pazscw PI2: xour.1 — TITC pa3maxom
2,5 B.

CHTHAT LIIBETHOCTH
TIPH 3AITHCH
(pasuax » HTCII & TIAT)

ICI: prB.1 — 0,45 B, paan. 16 — 0,6 B (mpy
3TOMTIOCTOAHHAA COCTARIAIOmAA APY Ha BRB.2
— 45 B), uB.8 — 0,25 B, 5.7 — 1,5 B.

KontponeHas Touka TP7 — 0,85 B.

Tmxox R201 — 0,22 B (pe3sscTopoM peryiin-
PYIOT TOK 3aTTHCH CHTHAJIA LBETHOCTH)-

EY .

T

CHTHAI IIBETHOCTH
IIPH BOCITPOM3BEIEHAN
(pasmax 3 HTCI] = ITAJN
P CTAHapTHOM pexuMe SP)

Tpamaucrop Q1: Ha BuB. 62N — 0,3 B.

®wmtp FLS: sus.1 — 0,7 B.

IC1: puB.18 — 0,35 B, Bum.16 — 0,42 B,
puB.10 — 0,25 B, 869 —1,5 B, BHB. 6 —0,25
B (ecaM NpH 3aMeHE THHHH DL1 ua VII3-128-
2a CHMIHAT Ha 3TOM BHBOJC HAXONHICA B IIpe-
nenax 0,15...0,25 B, Moxaio 0GOATHCE Ge3 no-
NIOJHHTEIEHOTO YCHIHTEAS Uit TpefeHdaroro
¢wistpa), BEB.7 — 0,8 B.

Komtpomehast Touxa TP7 —1 B.

Peaucrop R18 — 0,27 B (pasmax curHama
I{BETHOCTY. MOXHO YCTAHOBHTS TIONGOpOM pe-
aucropos R17 1 R18).

BCIMOMOTATEJIIbHHE
CHTHAJIH

IC1: BHB.3 — CHIHAT BCITHILKH pasMaxoM 1,4
B, BHB.14 — CHIHAT FSTCPOIHHA Pa3MAXOM 0,7
B (ITAJ — 5,06 MI'y, HTCII — 4,2 MTI'w).

KoHrponshast Touka TP2 — pasMax 2B.

1C3: BuiB.12 — curHan 40fm pasmaxom2,2 B,
BHEB.11 — CUTHAT TIEPEKIOYCHHA TONOBOK (Me-
asyrp) pasMaxom 2,5 B (TTAJT — 10...12 B).

Konrpomenas, Toaka TPS — crpoGupyio-
il HMITYJICH pa3MaxoM 5B
(MMeeTCH  OTPHIATCIBHEI BHGpoC).

KontponeHas Touka TPl — cHrHan reHepa-
Topa crcreMH ATTY (mocie JeHTEIA JaCTOTH
Ha 160) paamaxom 6,5 B.

B 3akmoucHHe HeoGXOMHMMO OTMETHTH, YTO
PacCMOTPCHHEIH KOMILICKT MHKPOCXCM pupME
MATSUSHITA B COBpEMEHHBIX MOACIIAX BH-
JICOMATHHTO(OHOB He NIPHMCHAIOT. TeM He Me-
Hee HCTIONB30BAHME OTCYECTBCHHOIO KOMILIEK -
1a Taxux BUC (cepust KP1005) mst repeacnxu
puneomaniuTodonon HTCIY wm CEKAM wo-
XET OKA3ATECA CAMHCTBEHHOH peaNnsHON BO3-
MOXHOCTHIO.

10.TIETPOTTABJIOBCKHHA

r.Taranpor

JIMTEPATYPA

1. Yamsoue B. KacceTHEIA BHICOMATHHTO-
don "Drexrpornka BM-12°. KaHarpeTHOCTH.
— Pamo, 1989, NeS, c. S8 — 61; Ne6, c. 45— 51.

2. SIGNAL PROCESSING CIRQUITIN A
COLOR VIDEO SIGNAL RECORDING
AND/OR REPRODUCING APPARATUS. —
JVC, YOKOHAMA, 1977 r. — "HsoGperenns
1a pySexom”, MKH HO4 —HOS, 1979, Ne 1,
c.67.

3. Nerponansoacxwlt §0. PerymHposxa, Ko~

M PCMONT BHK Ha “Dnex-
Tpoinaa BM-12". —Pamwo, 1992, Ne 6, c.34 —
37.

HOBBIE KHUTH]

BbiLLM B CEPUMM
"MPUNOXXEHUE
K XXYPHAY "PAOINO"

Enssmxesny C.A. u Ilecxnn AE. -

*TeJeBH30OPhI: 3VCLT, 4VCIIT,
SYCLIT (ycTpoilcTBO, PpeETy/IMpOBKa,
PEMOHT).

B kuure Hapsafly ¢ NpakTHYCCKAMH
peKOMEHIALMAMY, YTOYHCHHBIMM U
pAacIIMPEHHBIMH CBEJICHMAMM © MOJE-
JIAX NOMYJIAPHBLIX TENECBUIOPOB "JJIcK-
TpoH 1[=282", "Py6un 1]=381", "Pybnu
SITLI465 ", "3neKTpoH 433/436]1" n
np-

Buiepsble paccKa3plBacTCA
0 TEJICBH3MOHHBIX
npnemnmcax NnATOrO
NOKOJICHHUS.

Kuura usnaHa B YeTHIPEXKPacoiHoit
TBepnoit GyMBHHHMJIOBOH OGJIOXKKE. B
Heil - 224 cTpaHulbl M GoJlee ABYXCOT
CXEM, PMCYHKOB, YEPTEXEii C pacrnoio-
>keHHeM GJIOKOB, y3/I0B M OpPraHoB yI-
pabnenms. [l yRo6cTBa pery/MpoBKH
M peMOHTa Ha cXeMax ykasaHbl Hall-
pAXeHNs M COXpaHeHbl 3aBOACKHE
0603Ha4YEHNA paMO3JIEMEHTOB.

E 3

MII "CumBon-P’ mpepjaraer
CNIEyIOLME KHUIY, BBILUEA-
LIME U3 MeYyarTu:

KA Msaunn - "180 adHanoroanix
mukpocxeM”, 10 a.,

AFE.Tlecknn, JI.B.Boiiuexonckuii -
*JlioBUTENBCKHE BHAECO- M aypuoycr-
poiicTBa Il BETHBIX TeJIEBU3OPOR",
8 a.n.,

AJL.Mcrucnasckuii, B.B.®ponos -
*TlyreBogMTENb MO KypHATY *Panno"
1986 - 1990".

T'apanTuilHblE NMCHMA ONTOBBIX NO-
aTeneil Hanpap/aiiTe no aapecy:
103045, Mocksa, CenMBepcTOB niep.,10.
MII "CunMBoS-P*.
KonTtakTHEii TenedoH 208-81-79.

®

B MHOIOYMCJIEHHBIX NMCbMax B pe-
NaKuMIo YMTaTEdM HMHTEpecyloTcd,
NpMHMMAIOTCA ~ JiM  3aKa3m  Ha
nocraeky IMTOBM "Kopset"?

Ha ocHoBe TPEeoIUIaThl ¥ CaMOBbI-
BO3a MOXET OBbITh IOCTaBJICH anna-
paTHO-NIpOrpaMMHBIAl  KOMIUIEKC B
cocTtaBe 3BM c aAByms AMCKOBONAMH,
6nokom nuTanmua ot cetn 220 B v pac-
LIMPEHHO NAMATHIO, NIPUHTEPOM (y3-
Kuii, CTpYAHEIA) M YepHO-GenbIM Mo-
HUTOPOM.

1§ (o) rapaHTuileomy NMCHMY BbICHUIa-
€TCA CYET 1A OIIaThl.




CMYTHUKOBOE
TENEBUAEHUE

TFOHEP
A NPUEMA CTB

(‘EPBMCHbIE YCTPOMNCTBA

Paccmmpcmm paHee TIOHEp MIA TpHEMA

CTB («Pamio», 1993, Ned—7) moxao cre-
nats Gosiee YNOGHEIM B SKCIUTyaTaliMM, eciu
060pYIOBATS YCTPOICTBOM MUCTAHILIMOHHOIO yii-
parermst (1Y) u BuGopa nomprsainm. Crreny-
€T OTMCTHIS, IO B HACTOSAILEE BpeMs TIPaKTH-
YECKH Bce 3apyGedciBe Mofie/d TIOHEpOB
OcHallleHH ycrpoiicteamu 1Y Ha UK myyax u
CTIELHATBHHMY BRIXOJAMH JUIS M3MEHEHHS JT0-
HOXCHUS aHTEHHH M TIOJIPH3ATOpa.

YHBacTCA HOMEp BHOpaHHoro kamana. Hac-
Tpoiika KaHalIa 3ByKa MOXET GHTS «TIpHBs3aia»
K KaHaJIy u306pakeH A, a MOXET GHITh MIUTUBH-
AyansHoit. KpoMe Toro, yc1poiictso obecreun-
BaCTIICPEKITIOYEHHE PEKUMOB PaGOTH: BKITIOYe -
HHE TIOHEPa M3 JIEXYPHOIO pexiMa (stand by) u
BbIKTI0Y¢HHE, KOMMYTALIHIO BHXOJIOB, YIIpaBJIc-
HHE FOJIPH3ATOPOM H JIp. YIIPABIATS TIOHE POM
MOXHO KaK C JTHUEBO# TTaHCIH, TaK M C Ty/IETa

KOH, Tak M 9JeKTPHYECKOM YacTeil, XOTH oHH
HMMEIOT MEHHIIME TIOTepH B pabodeM Mara3oHe
4acToT. Tem me MeHee 3apyBexmme GupME-
M3TOTOBHICIIM ITPONO/DKAIOT OCHAILATh CBOM
TIOHEPH BHXOJIOM Ha 3JEKTPOMEXAHHYECKHI
To/ppH3aTop. MHorna ero BHIomsor B pacye-
TE€ KaK Ha JCKIPOMEXAHHYECKMH, TaK M Ha
deppomarumminit nompuaatop. Ecte Takke
TIOHEPH, PpaboTalonie ToMbKo ¢ (heppoMar-
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YIPaBTCHHA TIOHEPOM TMO3BOJIAET 3AITOMHMTH To KacaeTcst TOAAPH3IATOPOB, TO OHH GEIBA- - Ys lm — VTI0 KT315T @—‘
HACTPOHKY Ha HECKOJIBKO JIECATKOB TENEBH3H-  JOT IMEKTPOMEXAHMYECKHMH M deppoMaruuT- -

OHHHX KaHATOB, HO TIpM HEOOXOOHMOCTH M
TIEPECTPOMTS TIOHEp Ha MoGy10 YacToTy paboye-
To manasona. Haimgpopommumikatope pricse-

HHIMH. :’)IICK'I])OMCXN-U{‘{CC]O&C TIOJHIPH3ATOpH
JIOCTCITCHHO BRIXOHAT M3 YH(YIPCGJICH}DI H3-3a
OTHOCHTEJILHOM CIOXHOCTH KaK MX MEXaHHYeC-
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HUTHHIMH IO PH3ATOPaMH.

DeppOMATHHTHEIC TIOJISIPM3ATOPH BEOTYCKa~
10T ¥ BHallleH CTpaHe, NPHICM YaCTOTHO3aBHCH-
MEE ¥ JaCTOTHOHE3aBHCHMELS. OCHOBHEIM He-
JIOCTATKOM YaCTOTHO3aBHCHMOTO TOJIIPH3ATOpa
CIICAYET YKa3aTh YMEHBIICHHE, TIPHYCM 110 He-
JDMHeHHOMY 32KOHY, TOKa 4Yepe3 €ro oOMOTKY,
HeOGXOMMOTO [UTH YIIE PAXAHHA BEOpaHHOM! TUI0C-
KOCTH IOJISIPH3A1 M 3K TPOMATHUTHOTO IO/,
¢ pocTom yacToTH. [ToaToMy TpeGyeTes 3aromm-
HaHMC TOKa Yepe3 TIOIPH3aTop B KAXKIOM KOH-
KPETHOM CIydae, YTO 3HAYUTCIBHO YCTOXHIACT
€10 3JICKTPOHHYIO JACTS.

EcJm1 aHTeHHa HMEET TIOJIIPHYIO TIOABECKY, TO
YCTAHOBJIEHHEIN YO/ TUIOCKOCTH TIOJPH3ALIMH
TIPH TIEPEX0Jic ¢ BOCTOUHOH JOTOTH Ha 3ariaf-
HYI0 MEHSAETCH HESHAYHTENBHO. J{/19 KOppeKTH-
POBKH TOJAPH3AIIMH COBPEMCHHEIC TIOHEPH
MMEIOT PYYHYIO TOACTPOHKY (JBYMS TTOACPOCY-
HBIMM PE3UCTOPaMH, YCTAHOBJICHHBIMH Ha 3a-
IHel naHem armapara).

B IpeuiaracMoM BapHaHTe YCTPOWHCTBA YTI-
PARNEHHA TIOHEPOM HCTIONB30BAHO YCTPOHCTBO
JIY na muxpocxeMme KP1853BI'1-03, rpera-
JHAYEHHOS [T paGoTH C TEEBM30POM. YCTpoit-
CTBO YIIPARICHHSA TOSPH3ATOPOM MOXET pabo-
TaTh XaK C YaCTOTHO3ABHCMMBIM, TaK H C
YaCTOTHOMCIABHCHMEIM ToIspH3aropoM. He-
0GXOIMMO 3aMETHTH, ITO BCE PETYTHPOBKH OITH-
CAHHOTO PaHee TIOHEPA OCCTICHBAIOTCA TEK-
TPOHHEIM CTIOCOBOM, YTO H JIAI0 BOSMOXHOCT
JIETKC COCTHKOBATS €ro ¢ THMycTpolicTeom J1Y.

B ycTpoicTBe IPUMEHEH TPOMBIIILIEHHbIH 610K
LY or Tenesuzopos «batras. OGHYHO €10 Npo-
JIAI0T B KOMIUIEKTe ¢ miy/asToM J1Y. Hamnare co
cTopoHs! $oaBIH Ho/mkeH GHb HaHeCeH HOMEp
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572-00. VHoraa BeTpedalores: yerpoiicsa J1Y Ha
MHKpOCXeMe aMeprKaHckoit GupMuITT, koro-
pHic BEITOJTHSIOT AHATOTHYHBE QYHKIGH. OHI
TAKOKE MOT'YT GHITH MCTIOE30BAHBI [T paGoTH ¢
TIOHEPOM.

it compsokeHMA € LIETWIMM  YTIPABIICHHA
TIOHEPA CHYXWT BCTIOMOTATEMBHEI 6ok, co-
JEpXATTHIt BOCHOBHOM TPaH3HCTOPHEIC KIMOYH.
Ha ero meyaTHOM IUIaTe PacTIoIOKCHO TaKKe
YCTPOHCTBO VI YTIPaBRIeHHS epPOMArHHTHEIM
TIOJIPH3ATOPOM, PACCHMTAHHOES Ha FOAKITIOYC-
HUE 9aCTOTHO3ABMCHMOTO MM YaCTOTHOHE33-
BHCHMOTO ToJspH3aTopa. [l nepeK/moueHHA
BHIIa TIOIAPH3ATOpa Ha 3aTHEM NaHe/ M TIOHepa
HeoGXOMMMO YCTAHOBHTD CRICLIMATHHEH Tepe-
XJTIOYaTeb.

C niynsta JIY MoxHO:

1. Bnoyath TIOHEp U3 JEXYPHOTO PEXHMa M
BHKIOYATH €T0.

2. HactpanBaTs TIOHEp Ha KaHAITH ¢ HOMeEpa
0 fio 55 ¥ 3aTTOMMHATS YCTAHOB/ICHHAIC HATIPSI-
KEHMA HACTPOHKH, TIPHIEM TNPH BHKIIOYEHHH
armapaTa U3 ceTH HHPOPMALMA He CTHPACTCA H
MOXET COXPAHATHCS [UIHTEBHOE BPEMA.

3. ITepeKmoyaTs KaHAIH B THOGOM FIOpAIIKE H
T10 Kpyry B 0G0MX HAMPABICHUAX, IPHIEM CHC-
Tema AITY curHaia n3obpaxeHHs GrokupyeTes
ABTOMATHICCKH.

4. HacTpauBaTh KaHAT 3ByKa B MHTCpBAJC
vactor S..8 MTl, npx 3ToM KOCTE/HAS Ha-
CTpoiKa 32TTOMMHALTCS ABTOMATHIECKY WM TIPH
HAKATHH COOTBETCTBYIONICH KHOTIKH.

$. Tepex/mnouaTs HIHPHHY TIOJIOCH ITPOITYCKa-
HHA TIOHEpa 1O KaHAMy W3oBpaxeHys.

6. Tepex/moyaTs LIMPHHY FOJIOCH MPOMTyCKa-
HMS KaHa/1a 3BYKa H 3allOMWHAaTh cc.

7. IlepekmoYars, IUIABHO PEryIMpoBalh H
2arTOMMHATs Ha JoOOM KaHale BHOpaHHyl
TIOJSPH3ALIMIO IPHHMMAEMOTO TeIEBHIHOHHOTO
KaHala.

Ipu paGore ¢ MaHenM YIIPABJICHHA CaMoro
TioHepa myOGmipyiores GyHKIpm 2,3,7 TyieT
ny.

K [I0CTOMHCTBAM OITHCHIBAEMOTO YCTPOHCTBA,
TI0 MHCHMIO aBTOpa, OTHOCHTCS BO3MOXHOCTH
BHTIONHEHMA JIOGHX omepaindi ¢ myiasta JIY.
HenocTaTkoM MOXHO Ha3BATh CJIMIIIKOM IOMTYI0
HACTPOHKY TIPH TTEPEKIIOYEHHH KaHAIOB, Y10
OGBACHAETCS GOMBLIMM YUCIOM IIATOB HACTPOi-
xu. [pakmiyeckas IKCIUTyaTalHA TIOHEpa 10~
Kasala, yTo HauGolec YHNOGHO MOMB3OBATHCA
TAKHM YCTPOHCTBOM TPH paboTe ¢ 0/pHM CIIyT-
koM. TloMcK KaHaloB HA HOBOM CITYTHIKE
HECKONBKO 32TPYITHEH.

[IpHnaMaIbHas CXeMa HCTIONB30BAHHO
TPOMBIILIEHHOTO 610Ka YNPaBICHHA JUTA TeNe-
BH30p0oB M30GpakeHa Ha puc. 1. Ha HeitHymepa-
1MA 3JIEMEHTOB [JaHa TaKo#f Xe, KaK Ha 3aBojic-
xoit medatHoii 1wiare. IlockomeKy IpHMHLGT
paGOTH 3THX YCTPOIHCTB M3BECTEH, TO HeoOX0IH-
MO PACCKA3aTh TOJIKO O €10 BRIXOJHEIX LieTliX,
YTOGH GBUIO SICHO, KAKHE H3 HUX MOXHO MC-
TOJB30BATH B HallIEM CIIyYac.

Ha semone 13 muxpocxemn DD1 mpuceyr-
CTBYIOT FIPAMOYTOJIBHEIE MMITY/IECH, IITMPHH2
KOTOPHX FIPH HACTPOMKE Ha TeleBH3HOHMHN
KaHAT MEJIKMMH LlIaraMH H3MEHSIe TCA BIVTOTBJI0
TiocTosTHHOTO HarpsokeHHs. [Ipy Haxamiy Ha
xHonKy SB3 «Hactpofixa —» IMpHHA HMITYIb-
COB YMCHBINACTCA, a TIPH HAXKATUH HA KHOKY
SB2 «Hacrpoiika +» ypemmumBaercs. M3 ani
MMITYTHCOB Ha KOJUTEKTOpe TpaHaucropa VI3
nocine criIaxuBalonei LETH
R10C4R11C5R12C6R13 dopmupyeTcs FI0CTO-
SIHHOE HATIPAKCHWE, KOTOpOES BO3IJCHCTBYCT B
JATbHeHILICM HA BAPHKATTH CEJIEKTOpa KaHa/IoB.
Ho B TioHepe HacTpoeyHoe Hanpskerye0..31B
royyaeTcs Ha Baxosic OV, 1o3ToMy HacTpoet-
Hoe Hanpsokerve 0...11,5 B ¢ ykasauHoit Len
focTyNaeT Ha ero Bxod. MMernio mosTomy Ha
KOMICKTOp TpansKcTopa VT3 yepes pe3ncTop R8
FIONaHO (KOHTAKT 2 CoemuiTess XS2) nocrof-
Hoe Hanpsokere +11,5 B, ane +31 B, xax pu
paboTe ¢ TeNeBH30POM.

Ha xouraxT 8 coemuMrens XS2 riofair
HanpsokeHue +34 B ¢ HCToYHMKA THTAHHA THO-
Hepa. Tpu 310M pesucTop RY maDkeH HMeTs
conpomsietye 750 Om.

Tparauctopst VI7—VT9 B ycTpokcTse He-
TTOMH30BAHH JUIA Y€ PEKTIOYEHHA IMOMAPHIALHH
Bxoza TioHepa. Tpanauctop VI7 BRIIOYaCT BeP-
THKAIBHYIO FOMAPH3aLIO, 8 TpaH3HcTop VI —
TopH3oHTANTBHYI0. TpaHancTop VI8 B HalicM

cydac He MeriompaosaH. Ha KoWTaxT 7 coem-
wmTens XS2 nonaHo Hampsokerme +11,5 B e
HCTOMHMKA MHTAHHA TioHepa. BrBom 35 Muk-
pocxeme DD1 ripesiHa3HayeH st GIOKHPOBKI
cuctemul AITYT Ha BpeMs IepeK/NOYC HHA KaHa-
1108. OH COCITMHAETCS C OGIIMM TTPOBOICM COOT-
BCTCTBYIOLIMM K/TIOYOM MHKPOCXEMBEL.

C xourakta 12 coemurens XS2 wi |
coemumTens XS3 cHMMaeTes HanpsKeHHe
PErYTMPOBKH HIMPHHE! TIONOCH TPOITYCK
Kanana 3myKa. Komtakt 2 coemmrens X3
FOMK/IOYEHHEDT Yyepe3 peancTop R46 x BHEBO



33 mmxpocxemu DD, Mcnoms3osan mas Ha-
CTpoitkH xanana 3yka. Heo6xommo ommeryrs,
YTO YHCO HIATOB HARCTPOIKH Ha 3TOM BHIXOAC
HEBE/MKO, 8 MCTIOVIBIOBATH TaKok crocol Ha-
CTPOMKH MOXKHO TOJIEKQITPH HADIHU CHCTEMED
AITY 38yKa, KOTOpO# B OIHACAIHOM paHee BapH-
aHTe TIoHepa HeT. CriocoG eeeacrns AITY 3pyxa
6¢3 aHawTeEHOM nicpeneku HY yact Tione-
pa GymeT Mmokasas woxe.

Tpunepexone ¢ omoro cnyTHyka Ha npyrof,
0COGCHHO CCTTH OHH HAXOIATCS Ha PASHEIX Kpasix
B MCCTHOCTH FIpHEMa, TpebyeTca MoacTpoiika
nonpusatopa. Ecmt yuects, wro mis Hynegoro
HAIPAOKCHHS Ha TIONAPH3ATOPE COOTBETCTBYET
BCPTHKUILHAA NOJIAPH3ALMA (IIHPOKas CTOpo-
Ha BXOJHOTO OTBEPCTHS BOJIHOBOSA KOHBEPTEPa
YCTIOBHO Tapa/uIe hHa IIOBEPXHOCTH 3¢MITH), TO
TOPH3OHTAIBHYIO TOJIAPH3ALMIO MOXKHO CKOP-
PCKTHPOBATH, MIMCHAA HANPSOKCHHS Ha  TIO-
JpH3aTope. D10 HanpsokeHHe ¢ BHBona 10
MuKpocxemst DD1 mpoxoauT yepes KoHTakT 3
cocuHmTens XS3 s pamsHeHnel o6paGoTit.

C xonrakta 1 coemmrens XS4 ciymacrcsa
HANPAOKCHHE, ABTOMATHYCCKH YBCTMYHBAIOLICE
YPOBCHB BHICOCHIHANA Ha BRIXOJE TIOHEpa TIpH
pabote ¢ nonocoit 19 MI'u (+4 gb).

Ha xonraxt 1 cocmuomens XS1 noctynaer
HanpskeHHe +12 B, xoropoe nosmmteTca B
HCTOYHHKE ITHTAHMA TIOHEPa Cpa3y Moc/Ie BKTO-
YCHHA €10 B CeTh. KOHTAKT 2 31010 COSHHNTE I
MCTIOVIBIOBAH A1 BKUIIOYCHMA M BHIUTIOYCHHA
TIOHCPa M3 ICXKYPHOIO PEXHMa.

Crenyer omvemiTs, wT0 KOMmcHcatop C9
HYXHO M3 YCTpoHCTBa MCKIIOYHTD, TaK KaK
Yepe3 HETO TMOCTYTIACT TIOSIOXMTCIBHEI MM-
Tynmec Ha Gasy TpaHancTopa VT6, nepenonsupst
TPHITCP CCTH B COCTOAHHE, COOTBCTCTBYIOHIES
BKIIOYCHHIO BTOPHYHBIX 1feTiel cpa3y Mocie
BXIIOYCHHA TIOHEpa B ceTh. B HaleM ciyyae 310
He TpefyeTcA M BK/DOYATHL TIOHEP MOXHO C
nyneta JY.

Emte omioit ocobeHHOCT IO HCMOTB30BAHMA
YCTpoHicTBa CHICAYCT HAIBATE TO, YTO Ha HEKOTO~
PHX IUIATAX BHXOIDH (BRBOMH 2) MHKPOCKEM
DA3 u DA4 MoryT 655 coemoenty TepeMBIY-
KoM, 8 B HEKOTOPHX MOIMHKALMAX Ha JUIaTe
YCTRHORJICHA TOJIHKO OfHa MUKpocxeMa. Ecm B
Goxe yKa3aHHafA IEPCMEIKA MMECTCA, TO e¢
CICAYCT YIAIMTS.

[proapmmamias cxema nyneta [IY ¢ uame-
HCHHBIMH TIPHMEHHTC/IBHO K TIOHEPY YCIOBHEL-
M1 0BO3HAYECHMAMMH KHOTIOK TTOKA33Ha Ha pHC.2,
Hrxaxme mamcHeHMA B HeM He TpeGylorcs.
Ecmm oxaxercest, wro yerpoiicrso JIY mimser Ha
paboTy IpyrHX YCTPOHCTS (HAITPMMED Te/ICBH30-
P2), TOHEOBXOMHMO 3aMCHHTS KBADLICERI pe3o-
Hatop ZQ1 B GioKe YIpaBACHHA Ha pe3oHaTOp
¢ IpyToit 4acToToit M ronoGpats B rymste 1Y
MeMeHTH IeHepatopa R3, R4, C2.

Crreryer MOMHMTD, YTO CyHICCTBYET HEKOTO-
poc MHHHMabHOC paccrostie (30...50 cm),
Gmoke kotoporo mpuemimk MK mamyuersa
MOXCT HC OFTO3HATS KOMAH/THBIC NAYKH MMITYJIh-
COB NYNBTAa H3-338 MCKAXKCHHA JUIHTCIBHOCTH
HMITYIIBCOB.

(Oxonvanme creayer)
A. TONbLOB
r. Mocksa

(OxoHuarme. Havano oM. Ha c. 2)

Npumenerne NMJINC cTaHOBUTCA aKTy-
aNbHbIM elle U NOTOMY, YTO Y pa3paGoTiu-
KOB 3a4acTylo HeT HeoGXoaMMbIX CTaHAapT-
HBIX MUKPOCXEM.

Y10 MOXHO pekoMeHOoBaTh KOHCTPYKTO-
PY, pewuusLieMy npyMmenats NITNC?

Mo ctoumocTu HanBonee NpueMneMbIMY
aenaotea NINUC cepum 1556. Ha Hix Mox-
HO coGpath HeGonlme Aelmdpartops, pe-
TCTPbI 1 APYTUe NIOTUNECKUE YCTPoiicTRa C .
O61LLYIM KONIMYECTBOM BXOR0B U BLIXOAOB 10
16 — 18. OpHaxko oueanaHbl U HENOCTATKM
amux NJTUC: oTHOCUTBNLHO Manas creneHs
vHTerpauvu, Gonbluan notTpeGnaeman MoLL-
HOCTb, HeBbicokoe BbicTpoaeiicTeue u He-
BO3MOXHOCTL MepenporpamMmipoBaHms.

Ecm Ha3saHHble orpaHuieHys SBnsioTen
KPUTUHHBIMU UM paspaboTin, HeoGXoamMMo
OCTaHOBUTL BLIGop Ha KMOM—/IUC kop-
nopaumu INTEL vnu Ha ux ananorax, 8 Tom
wucne u oteyecTeeHHuIX. Jlormueckue Bo3-
MOXHOCTH TakiuX CXEM NO3BONAIOT peanuao-
BaTb Ha HUX HE TOMNLKO OTAENbHbIE CTPYKTYD-
Hble Y3fibl, HO ¥ uenbie GyHKUMOHANbHBLIE
Gnoku, pocTuys GwicTposeiicTeus o 100
Ml'uv notpe6netn TokaHa yposre 40— 80
MA, a B CTaTUNECKOM peXuMe — AECATKOB

mMukpoamnep. 3tu NNUC nossonaloT cTu-
paTh ¥ NPorpaMMUpoBaTL MUKDOCXEMY He-
CKOMLKO pa3s No Hosol koHdurypatmu, fo-
BeAA TaxM 06PasoM A0 MUHUMYMa 3aTPaTH!
Ha OTnaaKy anraparypsi.

KoHeuHo, ctoumocTs Takx NNUC sbico-
Kas, HO nony4aemMoe Npu 3TOM KaveCcTBO, Kak
Npasvno, oNpasALIBaeT 3arpars. K ToMy xe
HeOoBXOAUMO MOMHKUTL, YTO Kaxxaas NMNUC ¢
Y®-cTupameM vMeeT OHOKPATHONPOrpam-
Mupyembiii aHanor. Mpu nonHoM coxpake-
HUY DYHKLIMOHANBHBIX U CTPYKTYPHBIX BO3-
MOXHOCTEi CTOMMOCTbL 3TUX MUKDOCXEM Ha
40 — 50% #Hmxe, 4eM y nepenporpaMmM1py-
eMbiX.

Ecrm Bbl HakoHeu pelumny npuvMeHaTh
NIINC, Heo6xoouMO NO3a6GoTUTLCH © MpU-
ofpeTeHr COOTBETCTBYIOLIMX CPEACTS NPo-
exTMpoBaHua. Wx nepeveHb Hesennk: Npo-
TpaMMHOe obecneveHune (aapyGexHan
cucTeMa wnu otevectBeHHaa CANP
«@OPC+») u nporpammarop. Mporpamma-
Topsl Ana MJIUC yxe vmeloTcst Ha pocceuii-
CKOM pbiHke (cM. xypHan «Mup NK» Ne 2 3a
1993 r.). OHm nocraensorca Take ¢ CAMP
«DOPC+», :

MupoBoit 1 oTevecTBEHHLIT ONKIT foKa-
3blBaer, 4To, NpUMeHnB ofHaxau NJTUC v
NOYYBCTBOBaa Ha NpakTUKe BCe npeumMy-
ulecTea Ux UCNONL3oHAHUA, paapaBoTIMKit
yXe He MOTyT OTKa3aThCsl OT 3T0i TeXHONO-
M, 4To GNAroTBOPHO CKA3LBAETCR Ha Ka-
HecTBe VX NPORYKLMH.

C. winynuH
r. Mockpa

EC/I1 Bbl PELLWIN NPUMEHUTDL NJTUC,

To xypHan «Paguo» u Ml «Cumeon-P»
nomoryT Bam noao6pars u npuoGpectu:

—MVIUC B HyxHOM accoprumenTe U KONM4ecTBE;

— nporpamMmHbie cpeactsa CANP M/INC «®OPCH»;

— Heobxoaumyio koHdurypaumo K Tuna PC/XT/AT IBM;

— YHMBEDPCATLHBIA UKW CNIeLIMaNM3VPOBAHHLIA NPOrpaMMaTop MUC/M3Y/03BM.

Mbl OPFAHW3YEM:

v

— pa3paborky cneuvanianpoBankx UC Ha NINC;

— aBTOpPCKOe conpoBoxaeHve BHeaperua CANP NAUC «QOPC+s;

— NOAroToBKY cheuvanucTos Ka Bawem npeanpustim ana pa6otw Ha CANP MIUC «DOPCHs,
Brenpenve vexronorum va NANC (Ges nproBpetexnn komnbioTepa) Bam o6oinercs scero B

600—800 Thic. py6.

MI «CvmBon-P» rotos Brwicnat Bam naker WUHPOPMAUMOHHLIX MaTEPUANOB 1 AEMOHCTPaLHOHHYIO
Bepcuio CAINP NUIUC «®OPC+» Ha avckere nocne nepesoaa 5800 py6. Ha Haw pacyeTHuit cyet
Ne 334570 B KomGaHke «Ontumym» B Mockee PKL| T'YLIE P®, koppcyer 161311, M$O 201791,

i Batwry 3anexy ¢ rexsmieckum TpeboBaHmem cheayer Hanpaeute no anpecy: 103045, r. Mockea,
Cenvieepcros nep., 10, xypHan «Paauos — MIT «Cumson-Ps. Tenedon ans cnpasok 208-81-79.
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PAOVONPUEM

NPUEMHIK
BE3
WCTOYHMKA
NATAHNA

HICOKHE LieHH Ha TAIBBaHMYcCKHe Oata-
B PEH M 3JIEMEHTH BHOBb 3aCTABWIM 34[y-
MaThCH PaMOMOOHTe TeH 0 IS TEK TOPHBIX NPH-
eMHMKaX Ge3 SMEKTPHYECKOTo MCTOYHMKA
yraHMA. Taxoil NPUEMHMK OCOGEHHO MMO-
Jie3cH 3a TOpONoM, Iie GHBAIOT nepebou B
Tofiaye 3IcKTPOIHEPrHH. Y aBTOpa IETeKTOp-
HBI TIPUEMHHK paboTaeT Ha jaye (15 kM ot
ropoja) yxe Gonee roga, oH NPHHHUMAET JIBE
MECTHRIE PATHOCTAHLIMM U He TpeOyeT HuKa-
xoro yxona. [IpueM BeieTc Ha KOMHATHYIO
aHTeHHY. B 3uMiee BpeMA TPOMKOCTS NPUEMa
HECKOJIbKO YMEHDILIAIACK, YT0, BUIHMMO, GELTO
CBA3aHO C YXyMICHHEM KaYeCTBa 3a3¢MIICHHUA
(METAUMYECKHH LITHPD, 3aGHTHIL B 3¢MTIO).

INprprMasHas CXeMa OCHOBHOTO BapH-
aHTa HPMEMHHUKA NPEfICTaB/IcHa Ha puc. 1. Oxa
HAIIOMMHACT cXeMy, oImyGimKopaHHyio B [1],
HO JUIA YAyJUIeHHS W30MpaTe/IbHEX CBOMCTB
TIPHEMHHKA MEXTY €10 aHTCHHOM W BXOIHEIM
KOHTYPOM BKJDOYCHH KOHJICHCATOPH CBA3U
Cl, C2, a yro6H MOXHO GHUIO BECTH HIPUEM
PATMOBELIATEBHEX CTAHLMI KaK Ha JUGHH-
HHX, TAK M Ha CPCAHMX BOJHAX, BBCJCHH
JIONOTHHTEHHEI BXOJHOM KOHIYp M Tiepe-
¥noyare,s. KpoMe T0ro, B HOBOM NPHEMHKKE
HET BHXOIHOro TpaHcopMaTopa — B KOJUIEK-
TOPHYIO LieTh TPAH3HCTOPa BKIIOYEH BHCOKO-
oMHBII ToNoBHO# Tenedon BF1.

OCTaHOBMMCA KOPOTKO Ha paboTe NpUEM-
HuKa. [Tocre metexTpoBarws muonom VDI
BHCOKOYACTOTHEI CHMTHAT Pa3ie/sIeTCA Ha
BHCOKOYAaCTOTHYIO, HH3KOYACTOTHYIO M TOC-
TOSIHHYIO cocTaBusnole {2]. Brcokoyacror-
Hasd COCTARIAIoONas GWIBTPYeTCA KOHIECHCA-
TopoM C4, a TIOCTOSHHasA COCTaB/IAIONIAst
mnom{c':_'xl_m JUIA ITMTAHMS KacKala Ha TpaH-
suctope VT1, KOTOPHIit yCHIHBacT HU3KOYac-
TOTHYIO COCTAB/ISIOLIYIO (3BYKOBOM CHMIHAJ).
VYCHAeHHOE HAIPSOKEHWE 3BYKOBOM YacTOTH
noctynaeTHa Tenedonnl BF1. Baxayio pois B
r&puemnuce MIPaeT OKCHIHHI KOHIEHCaTOp

S, KOTOPHIA c031a¢T HEOOXOMUMEIE YCTOBHSA
I paGoTel TpaH3HcTopa V1 B peXume ycH-
JIEHUSL 3ByKOBOTO cHTHajta. KoHeuHo, oyeHb
GOIBILOrO YCHICHHUS OOUTHCA HE YIAETCH, HO
TIO CPABHEHHIO C ICTCKTOPHEM ONHCHBACMBIi
NPUEMHMK 3BYUHT TOPa3Io IPoOMYE.

Hamfure xopoluei HapyXHONH aHTCHHH W
HAIEXHOIO 3a3¢MICHMS — 3QJIOT YCTIEIHHOM
paboTsl mpueMHmKa. JLna 3a3eMiteHMs Tpeby-
€TCA MACCHMBHHI METALIMYCCKHH ITpeAMET
(MeTAUMUECKHiA JIMCT, cTapas Gatapes 11apo-
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BOTO OTOIUIEHMSL M T.JI.), KOTOPHIH CIERYET 3a-
KOTaTh B 3¢M/I0 Ha rmyGuHy 1...1,5 M. K MeTan-
JIMYECKOMY TIPEAMETY HEOOXOTMMO TIPUCOCAH-
HHTb IPOBOJI 33M/ICHUS, 0GECTICYHB XOPOLIMIA
3/IEKTPHYECKHIT KOHTAKT. ITpu HEBO3IMOXHOCTH
CIIENATh 3a3eMICHHE TIPOBOJ MOXHO TOAK/IO-
YUTH K BOJOMPOBOJHOM TpyGe (HO TOBKO HE K
TpyGe NMapoBOro OTOTUICHMS).

C 0co0oii TIIATETBHOCTHIO W AKKYPATHOCTBIO

cIenyeT OTHECTHCHh K COOPYXEHMIO HapY)ICHOﬁ 4

aHTeHHH. B KadecTBe €6 MOXHO HCIIO/IB30BATH
TOPH30OHTATBHO TOJBEICHHBIA Ha JIBYX MayTax
nposoAyHoIT 10...20 M, XopoIlIo H30IMPOBaH-
MBI OT MayT [IByMs! OPELIKOBHIMH (papPopoBH~
MM M30/ISTOpPaMH € KaXKION CTOPOHEL IPOBOJiA.
CreyeT 00eCTICHMTS TAKXKE HATEXKHYIO W30/~
1[MI0 NPOBONA CHIDKCHUS aHTCHHHE TIPH BBOJC
ero B oM. CrikeHMe ToIKIOHaoT JHbo K
p%pcmme TOPH3OHTAIEHO BHMCSILETO IPOBOfia
(T-obpasHast anTeHHa), G0 y ero Kovua (I-
o6pa3Has aHTeHHa). B kauecTBe aHTEHHOTONIpO-
BOJia JIYYIHE BCETO MCTIO/B30BATH CIICLMATbHBIA
AHTCHHHIN KaHATHUK, CBUTHM B XKTYT H3 HECKOJTh-
KX XWI XOJOJHOTIHYTOI Meym. Ecmi auTeH-
HEI{ KaHaTMK JIOCTATh HE YHaeTcs, TO MOXHO
APMMEHHTH OORYHED! IPOBOJI, IMAMETPOM OT 1
0 3 mM. IloorHO aHTeHHH AODKHO OHTH
BO3MOXHO [A/bIIE YIAICHO OT TOKOHECYHIMX
TIPOBOJIOB.

AHTEHHY NOIK/IOYAIOT K IPMEMHHMKY TOJIBKO
Ha Bpems 1o paGoTHl, YT0OH HCKIIIOYHTE ITOpa-
XeH1E MoJHHeik. B octamHoe BpeMA oHa IO/DK-
Ha OBITH 333¢MJICHA.

VIOB/IE TBOPUTE THHHE Pe3YITHTATH MOTYT ORITh
TOJMYYEHH M NPH MCTIONE30BAHMM KOMHATHOM
aHTeHHH. Ee M3TOTaBIMBAalOT H3 TaKOro e
NpoBOAR, YTO M HapyxHywo. [Ipoox npensapu-
TE/IbHO HAMATHBAIOT HA OMpaBKy AHAMETPOM
10...15 MM, M TOTYYEHHYIO TAKMM OOpa3oM
NPYXHHY PACTSTHBAIOT TIOJ NOTOIKOM Ma (hap-
dopoBBIxX umﬂmga;:g)omm OT3/IEKTPOOCBE~
TUTeJIHHOI ceTH). UTOOH NPOBOJI HE MPOBHCAT,
BHYTPM NPYXHHH NMPOTATHBAIOT MPOYHYIO HHT,
KOHI[H KOTOpOH 3aKpEeFUIIOT T0 YIJIaM KOMHa~
TH. CHIKEHMe aHTCHHB BHIOIONHAIOT TEM Xe
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TpoBOIOM. B MaHe BHBIX OMaX NPUMEHATD
KOMHATHYIO AHTCHHY HE PEKOMEHIYETCA M3~
3a CHJIBHOTO 3KPAaHMPOBAHMA.

JInA M3roTOBJIEHUS TIPUEMHMKA TOHAIo-
6urcs coBceM Hemioro fietaneit. Karymku
MHIYKTUBHOCTH ABTOP MCTIOJIE30BAJI FOTOBHE
— ot BXogHuIX KoHTypoB CB u JIB mianaso-
HOB JIaMITOBO# pamuoinl «Cupiyc-5». Onu
HAMOTAHN Ha CTaHHAPTHHX CEMHCECKLHMOH-
HEX (@ § MM) TUIacTMACCOBHIX KapKacax,
CHaGXEHHBIX TTOACTPOCYHHKOM H3 ¢eppuTa.
MOXHO HCTIONB30BATh AHAIOTUHEIE KaTylll~
KM MHIYKTMBHOCTH M OT JPYTHX JIAMITOBHIX
:Iﬁuemﬂu(on (nanpumep, «Cupnyc-309»,

aTBUA» , «Murmst-4» u T.11.). I1pn camocTo-
ATENBHOM HW3TOTORJICHWM KAaTyllleK MOXHO
0B0HTHCH OMHMM KapKacoM, B 3TOM Ciy4ae
CXeMa BXOHO#M YaCTH NNPHEMHHKA HECKOIBKO
w3MeHHTeA (puc.2). Katynxy L1 Hamarhba-
10T B TPEX BEPXHMX CEKLIMAX KapKaca NIpOBO-
nioM I19B-20,1, ee o6MoTKa conepxauT 400x3
BHTKOB € OTBOJIOM oT 300-T0 BHTKa. Katyliky
L2 HaMaTHBAIOT B YETHPCX HMKHHMX CCKIM-
X, c€ 0OMOTXa JIOJDKHA cOCTOf™> M3 150x4
BUTKOB TOTO XK€ MPOBOJIa € OTBOAOM oT 430-
r0 BUTKa. B 00eMX KaTyllIKax OTBO/l CYMTAIOT
OT KOHIIa, OTMEYEHHOTO TOYKO#1. [ HaMoT-
KH KaTyllIeK MOXHO TAKXE TIPHMCHHTS T1pO-
poyi Mapok I18B-1 u I19]1.

TIpuemHmx coGpaH B ILTACTMACCOBOM KO-
myce foGaBoyHoro yctpoiictpa 11223 x sniex-
TponasuTbHUKY. [Heana KopItyca HCIO/Bb3YI0T
JUIS FOJK/IOYEHUS BHCOKOOMHBIX TOJIOBHBIX
nn%(}){on TOH-1, TOH-2 conpotvp/icHH-
M ...4400 OM. KoHzeHcaTop IepeMeH~
HOH eMKOCTM (OT KapMaHHOTO TpaH3WCTOp-
HOTO TIPHEMHMKA) YKpEIUIcH Ha GoKoBoii
CTEHKE MEXITY IBYM cToiKamuKopryca. O6e
CEKIMH KOHJICHCaTOpa COCHHHEHH Tapajl-
niebHo. THeaNa WIA aHTeHHHE M 3a3¢MJICHUS
BHBE/ICHE Ha JIMLIEBYIO CTeHKy KoprTyca. 3/iech
Xe YKpeIuleH Tiepeknoqare/ib [Maria3oHoB.
OcTabHEIC [ETAM PasMCUICHH Ha TLTate,
PasMepH KOTOpOit TIOBTOPSIOT pa3MepHl HU-
JKHe#t KpHIIKA Kopryca. B KauecTse Koprmyca
MOTYT ORITh MCTIOIE30BAHEL M IPYTHE TUTACT-
MACCOBHE KOPOOOYKH. .

TMpu xenaniy BecTH GHKCHPOBAHHYIO Ha-
CTPOMKY Ha PaJIMOBEIHATE/IHHEIE CTAHI IMH KOH-
JieHcaTop MepemenHoi emxoctH C3 (guc.l)
YIATAIOT, a Napa/LIe/bHO KaTylkaM L3 u L4
TOJK/IOYAIOT COOTBETCTBCHHO KOHIEHCATO-

prt C_; 1 Cppp, EMKOCTH KOTOPEIX TIONGHpAIOT

‘ SKCHCE;R(C}MHO npu }{acmoifuce Ha CTaH-
LMH.

J 00e CTaHiMM TIPUHMMAIOTCH Ha
omHoM quanasoHe (CB wm JIB), 10 KO
HEHCTIONB3YEMOTO IHAINA30HA HCKII0YAIOT.
3TOM CAyYae MEPeKMOYCHHE € OfHOM CTaH-
LM Ha [IPYTYIO YNPOIIACTCH M CBOJHTCA LD
K NOJAKTOYEHWIO K COOTBETCTBYIOLIEH Ka-
TylIKe KoHlieHcaTopa HyxHoit eMkoctH. Ha
OIHY CTAHIIMIO MOXHO HACTPOMTLCA € MMO-
Moliblo (eppHTOBOTO IO/ YHHKA Ka-
TYNIKH MHIYKTHBHOCTH, & 5l HACTPOMTD-
Cf Ha BTOPYIO CTAHLIMIO TOTO K¢ [(HarIa30Ha,
HeoBXOMMMO Napa/Uie/IBHO NOCTOSHHOMY KOH-
TYPHOMY KOHIEHCATOpy MONKIOYHTS TIOA-
CTPOCHHEI eMKOCTHIO OT 6 Jio 25 1.

Orm1caHHHIH IIPMEMHHK PacCIMTaH Ha TI0B-
TOpeHHe HAYWHAIOLMMH PAITHO/IOCHTE/IAMH.
Ho X0YeTCH HATEATHCA, YTO M PATHOIOOHTE-
11 Gonee BHCOKOIM KBATHDHKALMK HE OTKa-
XYyT ce6e B yIOBOILCTBUH €10 HATOTOBHMTS. Bee
OT3HBH, 3aMECYaHUA H ITPEUIOXCHHA 10 YCOo~
BEPIICHCTBOBAHMIO MPUEMHHKA 6ynyT ¢ 6ia-
TOIAPHOCTHIO MPHHATH aBTOPOM.

A. ©EQIOPOB

r. ExarepHHOYpr
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i 3BYKOTEXHUKA

OSBTICHHE KOMMAKT-IHCKOB HECKOIHKO
OTRICKIO BHHMaHHe MNoTpebHTeneit ot
MPHBEMHOM (HOPMEI TPaAM3aITHCH, HO TOBO-
PHTH O TIOJIHOM TIOTepe MHTepeca K Heii enie
pano. o MHEHMIO cTIeyMaIHCTOB [1], Mexa-
HUYECKAS TPAM3AITHCEH H TEXHHIECKUE Cpell-
CTBA JiJI €¢ PEaH3ALMH COXPAHATCH IO TeX
0P, TIOKA OTPOMHBIE 0GbeMBI HAKOTIIEHHBIX
¢onotex He GynyT nepepeieHEI ¢ rpaMILIac-
THHOK Ha HOpYTHe Hocureisu. Bmecre ¢
TUIACTHHKAMH COXpaHMWTCA mpobirema obec-
TIeYCHHA KaqdecTsa (JOHOTpaMM U COBEPIICH-
CTBOBAaHMA TEXHMYECKMX CpENCTB I HMX
BOCTIPOM3BCHEHMS.

OnHHM M3 Y3NO0B, ONpeNeaONNX Kadec-
TBO BOCTIPOM3BEICHUS TPAMIUIACTHHOK, SB-
nerca  MpeayCHIHTens-Koppekrop (TTK).
Moxto BEIETUTS MiBe HauGonee MHOTOYHC-
JeHHble rpynns [TK, otpaxalolive TeHaeH-
LMH MX IIPOCKTHPOBaHHSI: CTPEMIIEHHME CHH-
SHTh CTOMMOCTh H XeHaHHe HOCTHYb
HauGOJBIICH TOYHOCTH BOCTIPOM3BENEHUS.

K nepeoit rpyrme otHocstest TIK me nyy-

1IETO KAY€CTBR, C HCMONE30BaHUEM EIEBBIX
zIeTasieii ¢ 6oIbIImMM pa3GpocoM apaMeTpoB
¥ HMEIOIIME TONBKO OMH MCTOYHMK IHTa-
1. OtH [TK BHOCST CyIlECTBEHHBIE HEMM-
HeHHbIe HCKaXKEHHS M MMEIOT GOTbILIME OT-
KIOHEMHS  aMIUIMTYIHO-9aCTOTHBIX
xapaktepucTHK (A9X) ot crannapra «Record
Industry Association of America» (RIAA).
.M npucyim Takke HemocTaTOYHAs BelH-
YHHA METICBOIO KO3(hPHIMEHTa YCHIEHHS
BK,, e B — xoadpduiumeHT nepenayun nenu
00C, K, - k03d}pHIMEHT nepenayy yCHIH-
e ¢ pasomxHyToit OOC. Takue IK yacto
BCTPAMBANIHCH B ABTOHOMHBIE 3NEKTPOITPO-
HIPEIBATEIH.

TIK Bropoit rpynmsl — 310 moporue ycu-
JHTE/IbHBIE YCTpOHCTRBA, BHIIONHEHHBIE Ha
JHCKPETHDBIX 3TIEMEHTAX H MMEIOIIHE ABYTIO-
ngpHoe TMTaHKe. Yaime Bcero B arux ITK
HCTIONB3YeTCAd CXEMOTEXHHMKA YCHITHTENICH
MONIHOCTH M TIPUMEHSIOTCA JIOPOTHe Tac-
CHBHBIC KOMITOHEHTH: TIPEI[M3UOHHBIE TLTe-
HOYHHC KOHICHCATOPH, TOYHBIE MAaJIOLIy-
MAupe GoNbroBhe PEIUCTOPHL. Kaxmhiit Hx
KaHan cofiepxuT 15—20 Tpanaucropos. Ta-
xie ITK obecrieunBalor BRICOKOE KayecTBO
GONEINIMHCTBA MAPAMETPOB 33 CYCT 3HAYM-

TeNbHO GONBIMMX 3aTpar Ha 3JCMEHTH B
CPaBHCHHMH C YCTPOWCTBaMM MepBOil IpPyII-
MBL

3a nocleHue HECATH NET CYIIECTBEHHO
PacHIMPHIIACH HOMEHKIIATYPa BBITYCKAeMBbIX
ONEPALMOHHBIX yeumuTeneit (OY) u cHH3M-
NMCh MX LEHBI, CACIIAB MHOIMe TMNH OV
Jelierie MPEeHM3HOHHBIX KOHIEHCaTOpOB.
3710 No3BoMAI0 cTpomTh K Ha HECKONEKMX
OY, 1npeBocXOIAIME 1O ATy MapaMeTpoB
YCTPOHCTBA Ha JMCKPETHBIX TPAH3UCTOpAX.
Ynyuqinenve napametpos ITK Ha HecKoms-
xux OV nocruraeres 3a cuet 60NBLINX BeaM-
unH BK Bo BceM iManasone 3ByKOBBIX Yac-
TOT. IIprMepom Takoro TTK Moxer cryxuTs
ycuiuTels [2], cxeMa KoToporo nokasaHa Ha
pHc. 1. B HeM ucnone3oBaHo BkmodeHHe OY
DA1.1—DAL 3, no3sonsioniee pearM3oBath
In¢xpepeHILIHATEHOE NONKITIOYEHHE 3BYKOC-
HHMMaTeJs, KOTopoe CocoGCTByeT NMoasie-
HMIO CHH(}Aa3HBIX HABONOK U (hOHA BO BXOJI-
HBIX LensAXx. Takoe cXeMOTeXHMYECKOE
penienHe 0OeCrIeYHBAET M Upe3BBMAiHO
MaJible HETMHEHHBIE HCKAXEHUS YCHITUTENA.
Tak npu aMrumTyne curnana passoit 10 B u
Yacrore 1 xI'il oHM HMeEIOT OPANOK THICAY-
HBIX JIONeH mipolteHTa. BxomHoe conpotus-
neune [IK — 54 xOm, pexomemmyemoe

CONMPOTHRICHHE HAIPY3KH He MeHee 2 KOM.
Herm ¢opmuposanus ATX cocpenoTodeHbI
B 3BCHe, BBITONHEHHOM Ha OY DAL 4, ero
xoahduimeHT yeuwrenus K=0,712. Hoaro-
My mpu K=5 -10* semmumna BK >10°
BO BCEM [Hamna3oHe 3BYKOBBIX 4YacTOT.
HocTrosHKHBIE BpeMeHM KOpPpPEKLMH:
t,= CA4RI1=18330 wmkc; t,=C5RI12=
=3240mMkc; ©,=RI12R13(C5+C6)/(R12+
+R13)=331 mxc; t, =R13C6=73 mxc. [an-
HBI TIDUMEP MOKA3BIBAcT, YTO HaXe TPH
MCIOJIb30BAHHHM IOPOTHX CXEMHBIX pellie-
HMit ToyHocTh peamsaiy A9X RIAA co-
6momaeTcs He CTPOIO M OTpENeNSeTCs IJIaB-
HbIM 06pa3oM NOITyCKAMM MCHOJIB3yEMBIX
SNIEMEHTOB, B YaCTHOCTH KOHAEHCATOPOB.
Horpeninoctv A9X M sABIAIOTCS OMHOR M3
TNPWIHH pa3miumii B «3Byd4aHuu» [IK, noc-
KOJIbKY ITPH CYOBEKTHBHEBIX TECTaX yXO YJIaB-
JmBacty cpaBHHBaeMbIX [1K pas6ananc AYX
10,3 nb [3].

O6umit anamus cxem IK Bropoit pynmner
TO3BOJIWII BBISIBUTH YETBIPE TpeGOBaHMS, CO-
BMECTHOE YIOBJIETBOPEHHE KOTOPBIX oGec-
TIEYUBACT BHICOKOE KAYECTBO H 3KOHOMHYEC-
Kywo Lenecoobpasnocts IK:

1. O6ecneyenre HauGombileil TOYHOCTH
peanusaimu cTannaptHoit A9X (RIAA).

2. YMeHBLIEHHE IIyMOB Y YJIy4llleHHE UX
CNIEKTPANBEHOTO PaCTIPEACIIEHUS.

3. YMeHBIICHHE HENMHEHHBIX W TIepeXO]i-
HBIX MHTEPMOMY/IALIMOHHBIX HCKAXeHUiA [4].

4 O6ecrieyeHHE, 110 BOIMOXHOCTH, MUHHMAT-
Hoit crommocm [TK.

OueBMIHO, YTO YeTBepTOE TpefoBaHHe NPOTH-
BOPCUMT BCEM OCTATBHBIM,BEChMA TPOTUBOPEYH-
BH Takxe TpeGopauis 2 1 3 [5]. [Tosromy ynaunas
cxeMa ITK — 310 pesynbrar ofrMaIbHOTO KOM-
TIPOMMCCa.

B HacTosiliee BpEMA LIMPOKO HCTIONB3Y-
KOTCS OMHO3BCHHBIE M By 3BeHHbIe [TK. Cpas-
HMTh MX MOXHO, NIPOAHATHIUPOBAB YacToT-
Hble xapakTepucTHKH [TK Ha oTeyecTBEHHBIX
OV, noxasaHHble Ha pyc. 2 1 3 OHM nony-
YEHBI ITyTeM IMHEHHOM aNNPOKCHMALMH JTO-
rapupmmdeckix A9X (JIAGX) [6].

JIAYX 1 (puc.2,a) — AYX HueampHoro
K ¢ koappyimenToM nepenaun K pasnem
100 (RIAA). Touxu ec neperuGa Ha 9acTorax
f, £, f, u f, coorBercrByIOT M3BECTHBIM
CTaHIaPTHBIM NOCTOSIHHEIM BDEMCHH T,, T,, T,
M 1,. JIAUX 2 umeer onHospennnit ITK Ha
OY K544 V]I 1A B HEeMHBEPTHDYIOILIEM BKIO-
yennu (HB), ckoppektupoBanHoM Ha 3a-
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na3jnpBaHKe 1o ¢ase o YaCTOTHI eMHHY-
Horo yewienus. JIAYX 4 nmeer oTHO3BEH-
et [1K Ha OY K153V]]2 B HHBepTHPYIO-
mem BnodeHnu (MB), ckoppektporaHHOM
cBasbio Briepen JIAYX 3 nJIAYX S cootBer-
creyior npysseHHBIM T1K. Cnian JIA9X S Ha
HMM3KMX YACTOTaX MOKa3aH NITPHXOBOM JM-
nueii. Ha puc.2,6 npencrasnensr JIAYX
oy6uner OOC A(p)=B(p) * K,(p)+1 B IIK,

IIK nHa OY B HB, ocobeHHO ITpH BO3MOXK-
HOCTH MCTIOJB30BaHUA KOPPEKLMH CBA3BIO
priepell. Benrauna BK,, Bmiser xak Ha ypo-
BeHb HENUHEHHBIX MCKAXKEHWH, TaK M Ha
TOYHOCTH Bocnipon3BeicHHA ATX RIAA. O6-
IenpHHATO, Y10 AYX He3aBHCHMA OT Hapa-
MeTpoB ychinTens, eciu BK, > 100. B atom
cay4ae oTKIOHeHUS AYX oT pacyeTHO#H He
npepsmiaior 0,1 n1b wm 1,16%, a mpu pac-

(1—4)—IIK Ha onHom OY K153V]12 B HB,
(3—2) n (4—5) — OY B HB u HIB B 3BcHBAX
nsyspeHHoro IIK, a (3—S) mpencrasiser
cymMapHyio O, aByssenHoro ITK. Owde-
BHIHA TCHICHLMSA POCTa G C YBEIHYCHHEM
4YacToTH, N0 Mepe yMeHblieHMsi BK,
(pnc.2,6). Ecm mpu pacyete AYX RIAA He
yuntbiBaTh A9X coberBento OY, 10 He
MMeeT TIPaKTHIECKOTO CMEICHTa JOOMBaThCA
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BBINOHe HHBIX Ha otHoM OY B HB (1-2) m
HB (1—4), a taxxe B asysscHHoM IIK ¢
nepebiM 3cHOM Ha OY B HB (2-3) u
sropeiM Ha OV B UB (4—5). Comnocranie-
ume 3THX JIAYX no3BONsAeT PalHOHATILHO
BhIOpaTh cxemy I1K, MOCKOILKY BEIMYUMHA
BK, HETIOCPE/ICTBCHHO XapaKTepuyeT -
dexrnsrocts OOC. Tak, cpaBHeHMe JIAUX,
TPMBEAICHHBIX Ha pHC.2,0, OKA3BIBACT, YTO
nepBoe 3seHo pH HB OV B ABy3penHOM
cxeme 1o sermranHe BK, yerymaer i [TK
Ha ofHoM OY B HIB ¥ TobKO Ha YacroTax
pbiiie 40 kI't. Ha yacrorax MmeHbumx 500 T
06a 3BcHa IBY3BEHHOM cxeMBl (2—3) u (4—
5) nmelor Gomsuime 3HadcHHs BK, uem
onHo3seHbie TTK(1—4) n (1--2). TIK Ha
onHoM OY ¢ U B noutH Ha nopsoK npeBoc-
xomut nio BesuvHe BKITK Ha onHoMm OY
¢ HB Ha Beex uyacrorax e 50 I'u. 910
nokasbiBaeT Takke JIAGX (2—3) u (4—5).
O4eBUIIHO, YTO A ynyulieHHA s¢dexTrn-
Hoctv JeicteHg OOC TpeRTNoOYTHTEIIBHES

a4 2 e N

yeTe MOXHO cunTath OV Macamsuem [7].
310 TpeGoBaHHE COOTBETCTBYET YCHIIMTENMO
HYJIEBOIO KJacca CIOXHOCTH, HMelolieMy
HelMHeHHocTs AYX He Gonee 10,3 nb,
comracHo FOCT 24388-83 «YcwiHTel 3By-
KOBOif YacCTOTHI GHITOBBICY.

Ctporoe BHTNONIHeHHe TpeGoBaHUSA
BK, > 100 Bo BceM AMamna30OHE 3BYKOBBIX
4acTOT MPH MCNOJb30BaHHU Aeiebx OV,
3aTpyIHMTEIBHO Jiaxe B jaBy3seHHoM ITK.
Hepocraroutiocts BenmyuHel BK, BeZler K
yMeHbleHHIO 3HaveHus K yenmrensi ¢ OOC
M CMELIIEHHIO TToXI0coB ero A9X, Mo cpaBHe-
HHIO ¢ pacyeToM I Mieambioro OV [3].
BT0 ABIEHHE MOXHO XapaKTepHM30BaTh CO-
crapifiomei o61ei aMIUTHTY IHOM NOTpel-
HocTH O. IIpMOmDKeHHYIO OLIEHKY O 1A
BK, >> 1 naet dopmyna 6=—100%(1+BK,).
Kpuerie nMHe#HOH aNmMpoXCKMalMK G,
11 pa3HBIX y4acTkoB JIAYX npuBeeHB Ha
puc.3. 3nech KpuBasg (1—2) cOOTBETCTBYET
G, s I1K Ha omom OY 544V 1A B HB,

TIOTPELIHOCTE K HOMMHAIOB 3]IEMEHTOB 6oJIb-
HIEH, YeM OXHnaeMas o B TOYKax NeperH6op
COOTBETCTBYIOLIMX KPHBBIX, NPEACTABIICH-
HBIX Ha pHc.3.

CornacHo pyc.3, YIOBJICTBOPHTEIBHBIX pe-
3YNBTaTOB MOXHO OXWJIaTh, €CIIH OTKJIOHE-
HHA HOMHHATHHBIX TapaMeTPOB HCTOJTh3ye-
Mmbix B I1K 35ieMeHTOB He NpepsiaeT 5% s
BCeX pacCMOTPeHHBIX cnydach. Ecimi xe He-
06xoauMo obecnieunts TouHocTh A9X coot-
BETCTBYIOILYIO OTEYECTBCHHOMN amnmaparype
HYJICBOM IPYNITHI CTIOXKHOCTH, TO ITPH XapaK-
TepuctHKax(1—2), (1—4), (3—2) pacyer Le-
neil KOpPEKIMM clelyeT MNPOM3BOAMTL €
ydeToM mepenarodHbX dyHxumit OY, roc-
KOJIBKY B &THX CIIY4YasiX He BO BCeM JHAIalo-
HE 3BYKOBbIX YaCTOT BBINOJHACTCSA YCIOBHE
BK, > 100. J/Ipy3peHHbIH IK (2—-3), (4-5)
TO3BOISICT PeaTH30BaTh TOCTOAHHEIE BpC-
MeHH LieTied KOppeKLMH pa3ieNbHO ApYr OT
JIPYTa B pa3IMIHbIX 3BCHBIX. J1715 €10 MHBEP-
TUPYIOLIIETO 3BeHa (4—5) BBINIOJHAETCS Tpe-




6opanue BK,, > 100 rioyru Bo BeeM IHaNaso-
He 3ByKOBHIX 4acToT. [lo3aToMy npH pacuere
3peHa (4—5) HenaeampHOCTh OY MOXHO HE
yuMTHBaTh. OTHAKO 3TO0 CICAYET ACNATh A
3BcHa (2—3). [Ipumep pacyeTa NOCTOSAHHEIX
BpeMeHH A9 X ¢ ydeToM nepenarouHoit ¢pyH-
xiumy OY MoxHo Hairu B [3].

B npennaraeMoit aBTOpaMH KOHCTPYKIHH
NpPEANpHHATA TIONBITKA JOCTHYG HAWIy4d-
IIMX KavyecTBCHHBIX noka3zareneit 1K moc-
PEICTBOM KOMIIPOMMCCA MEXIY YETHIPHMS
TICPCYHCIIC HHBIMM BEILIe TpeGoBaHMAMMK. [
JOCTHXEHHS TIOCTaBICHHOM Lien GbUIa BEI-
6pana nBy3Bernas cxema [1K, npencrasieH-
Has Ha pHuc.4.

IlepBoe 3BE€HO BHIONHeHO Ha OY
K544YJl1 1 mmeer mea Bxoma: «Bx. I» —
OCBMHEBI HEHHBEPTHPYIOIIHIK BXOH, «Bx.2»
— BXOH JIA MOAKTIOYEHHS <«IUIaBalONIETO»
HCTOYHHKA BXOJHOTO CHMTHANa, 3Be3OUKOH
OTMEYCHBI BEIBOIBI BXOJIOB, NPH MOAKITIOUE-
HHH X KOTOPEIM OTHOMMEHHOTO KOHLIA Ka-
TYNIKH 3ByKOCHMMaTens (asa CMTHA%A Ha
sexozie ITK ocraercs HEM3MEOHHOM.

IIermt R3R7R13C1C2 06pa3yior BxomHEIe
¢dumetpei, a RSC1 u R10C2 BxoasT B 1enH
HAIpy3KH 3ByKocHHMaresnd. KoadduimeHr
TiepeAa4H NepBOTo 3BeHa Ha 4actore 1 kI'ig
(xpuBas 3 pHc. 2,a) YCTAHABIMBAETCA PE3HC-
TopoM R14 papuemm 20. Ilomoc A9X Ha
qacrore f,= 2122 I'n popmupyercst LenBIO
C3R11 ¢ mocTosHHO BpeMeny t,. ITpupe-
JeHHbIC Ha PHC.4 HOMHWHANLI Pe3HCTOPOB
COOTBETCTBYIOT TOYHBIM 3HAYE€HHSIM HOMM-
HAJIOB KOHREHCATOpoB. BemraHa noctosH-
MO BpEeMEHH T, OTIHYAETCA OT CTAHAAPTHOTO
3HayeUMsa t,= 75 MKC, NMOCKONBKY JUIA
4acroThi f, (kpuBas 2—3, puc.2,6) BeMIMHa
BK. = 25. ®opmyna s BEIMHCIEHHS 3TO
TIOCTOSAHHOH BPEMCEHH IOJIY4aeTCA H3 BhIpa-
XCHM TTepenaroyHbIX (YHKIUI T KpH-
BbIX 2 M 3 (puc.2,3) 1:4=1:4—-K1/nf.=7l,8m(c.
B mo6oM BO3MOXHOM BKIIOYEHHH TIEpBOEC
3BeHO GOpPMHUPYeT MYNB Ha 4YacToTe
f=f, =K, = 42,44 xT'n.

Crnan A9X Ha wHpa3ByKOBBIX YacTOTax
dopmupyercas mepexonHoit uensio (R4//
R12)C4, onpenemsiomeit NOCTOAHHYIO Bpe-
MeHH t,. Peaucrop R12 noaroHouHbIH.

Bropoe 3peno IIK BbmioymeHo Ha OY
K153V]12 B UB c xoppexiiMeii CBA3BI0 BIie-
penl Yepe3 KoHuneHcarop C6. KoadduipieHT
TiepeniayH 3TOT0 3BcHa Ha Yactore 1 kI
paBeH 5. [l BTOporo 3peHa BeJIHYHHA
BK, > 100 xI'u (xpuBas 4—5 Ha puc.2,6),
TIO3TOMY IIPH pacyeTe NOCTOSHHBIX BpEMEHH
KOPPEKTHPYIOILMX LIETICH B 3TOM 3BCHE YIH-
THBATH TEPEAATOUHYIO hyHKIMIO cOGCTBEH-
vo OV mer HeobGxomumoctH. Ilomoc Ha
qacrote f, 3amaercs nersio R2C7 ¢ mocrosn-
Hoit BpeMenu 1, = 3180 MKC, a Hymb Ha
yacrore f,—ueme10 R1C7 ¢ mocTosHiO# Bpe-
Menu t, = 318 mxc. ITomoc, cryxaumit mus
KOMIICHCAUMM HyJIs, BOSHHKILETO B TICPBOM
3BeHE Ha YacTOTe CAMHMYHOTO ycHIeHHA f,
3afacres Hernblo R1CS c mocrosaHHoii Bpeme-
i t, =Rl - C5 = 1/2= f, = 3,75 mxc.
Pessicrop R6 CiOyxXuT U1 COITIAaCOBaHMS
prxoubix napametpoB ITK ¢ mocnemyomu-
MH YCHJTMTETFHBIMHM ycTpoitcrBamu [9]. Ha
puc.2, a aroMy IIK cooteercryer JIAYUX 1,
s xoropoit K=100. IIK nuraercs Ranpsi-
xeuueM 115 B, nBoitiag aMiumMTyia Hanps-

XeHHS HCTOUHWKA ITHTAHUSA Me OJDKHA Tpe-
BHIIaTh 6 MB.
Jlnsg yno6GCTB MONIOHKH TIOCTOSTHHBIX Bpe-
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MEHM KaxIblit H3 peauctopoB R1, R12, R14
COCTOMT H3 IBYX IOCICHOBATEJIBHO BKIIO-
YeHHBIX pe3HcTopoB. B ITK mpumeHeHnt
PE3HCTOPHI C OTKIIOHEHHEM COTIPOTHBIICHH
OT HOMWHATBLHOTO 3HadyeHHs 5%, pasbpoc
3JIEMEHTOB BPEeMA3AJIAIONIMX 1ieTieit BBIIep-
XaH B nipenenax 11%.

ITpu McNOMB30BaHHH TONBKO OIHOTO M3
pxoznoB IIK, mia yMeHBIICHHA LIYMOB, pe-
suctop R10 (47 xOM) B nermm cpoGomHoro
BXOIIa CTIEAYeT 3aMKHYTh HAKOPOTKO.

Hamepenus mmHeitHoct A9X U pa3ba-
JIAHCAZ KAHAJIOB ITPOM3BOMIMCH METOIOM
KOMIICHCAlIMH CHTHalNoB. B coctas uamepn-
TeJI BXOOWIH: GIIOK KOMIIEHCAl[MH, aHTH-
Koppektop [8], 3BykoBoit reHepatop I'3-118
M ocipupiorpad C1-93. Paspenraiomas cro-
coGHOCTH H3MepHTeNs nipepocxonmia 0,1%.
MaxcuMansHag norpeurHocts AYX (0,6%)
oTMedeHa Ha vactote 20 xIu. Pas6anamc
KaHayoB cocTarmi 1,2% Ha yacrote 20 kI u
0,8% — Ha yactore 1 kI'n. Hlpu uamepenn
HETMHEHHBIX HCKAXEHUH TIOC/IeN0BATEIbHO
€ HCTOYHHKOM CHTHaJIa BKIIOYAJICS 3BYKOC-
uumateb «Jenorel» (R=520 OmM, L = 0,55
I'H). Ha sexone ITK ocHOBHast rapMOHMKa
TIONABIANACH PEXEKTOPHBIM (UISTPOM W3
KOMIUIeKTa reHeparopa I'3-118. Hanpsoke-
HMSA TapMOHHMK Ha BBIXONaX H3MEPAIMCH
cniektpoaHam3atropoM CK4-56 Ha gactote
20 xI'u npH Mofaye CMrHaIa Ha HEMHBEPTH-
pytoummii Bxon ITK v aMiumTyne cHrHana Ha
ero pbixone 6,5 B. IIpu co6cTBeHHBIX HCKa-
*keHusx reHeparopa 0,0003%, wm (-110 nb)
as Bropoit rapMouuk# u 0,0001%, wm
(—120 1b) mus TpeTheit FapMOHMKH, HEIH-
HelHBle MCKaXEHHs ciTHaua Ha Berxozne ITK
coctapyi 0,012% v (—79 nb) nist sBTOpoit
rapMOHMKH ¥ 0,002%, wiu (—94 nb) s
Tperbeit. MamepuTs HemMHelHBIE HCKake-
HMSA C BXOJIIA I «TUIABAIOIIETO» HCTOTHHKA
CHIMaJNa 0Ka3aJIoCh HEBO3MOXHO, TIOCKOJIb-
Ky 310 TpeGyeT MCTIONB30BAHMSI COTNIACcy10-
1IeT0 TpaHc(OpMaTopa, a BHOCHMBIC WM
HMCKaXEHHWs. Ha HECKOJIBKO TOPSUIKOB GOJb-
ure, 9em camoro IIK. ITepexomnbic HHTED-
MOIYJITIHOHHBIC HCKAXCHHS KOHTPOJIHPO-
parvcek no Tecty DIM 30 [10]. AMmityna
meangpa Ha Bbxone IIK ycraHaBmuBanace
6,5 B. Meanap ¢opMHpoBaicsi cYETIHKO-
BBIM JIEIIMTE]IeM Ha 3JieMEeHTaXx cepuu 176.
OG0LMe WHTSPMOIY/IAIIMOHHbBIE HCKAXCHHUSA
cocTaBWIH 0KoJ1o 0,02%, nph 3TOM IJIaBHBIH
BKJIAl B HHX BHOCHIA BTOpas TapMOHMKa
MeaHIpa.

BrictponeiictBue 6a30BBIX YCHIIMTENEH
OLICHHMBAJIACH NPH TIOflade Ha BXOJ MeaHIpa
yactotoit 1 kI'l yepe3 aHTHKOppPEKTOp M
cocraBina 6,5 B/mkc. OTHOIe HHE cHIHAT/
HIYM, HW3MEPEHHO€ OTHOCHTEILHO YPOBHA
BXOIHOTO cMrHana 5 MB Ha vacrore 1 kIl c
3BYKOCHHMMateJieM «Jenorel» B IoJI0Ce YacToT
20... 20 000 I'u cocraBwio — 64 nb.

ITomy4eHHBIC TTapaMeTPEI TOBOPAT O TOM,
YTO NPH HCTIONb30BaHWH IBY3BEHHBIX CXEM
naxe Ha Henoporyx OY MoxHo co3nats [1K
€ TpelM3HOHHOIT A9X NPH UCTIONMB30BaHHH
YTIPOLIEHHBIX NMPOLEOYP pacyeTa W IAcCHB-
HBIX 3JICMCHTOB CPEIHEH CTOMMOCTH.
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NMPOrPAMMATOP

M3y
A <PAONO-86PK)

n porpaMMaTop coGpaH Ha MAKETHRIX TUIaTax.

Passem Gioxa PROM/EPROM X1 ycra-
HOBJICH Ha KaGeJie ImHOM 0KouIo 1 M, ero THIT
OIpeICIETCA THITIOM Pa3BeMa HA KOpPITYCE KOMITh-
1orepa (apTop mpumMernat PI1 15-32), pasbem X2
unia TPT13-46I'T] H ero OTBeTHEIE YACTH YCTa-
HOBJIEHH HETIOCPEAICTBEHHO Ha TUlaTax. Passem
X2 610oxa PROM coyxwT i NOaKJGOYeHHS
JIOTIOIHMTEMBHHX po3eTok Tvna YK4-1 mpu
NPOrPaMMHPOBAHHH MHKPOCXEM C TUTAHAPHEM
PACTIOVIOXEHHMEM BRIBOJOB. MUKPOCXEMHI B KOD-
nycax DIP ycraHapmisalotcs B Xononku PC-
28111 (EPROM) u PC-24111 (PROM).

B Giioke PROM/EPROM MOXHO NIPHMEHATS
muxpocxeMu Jno6ex cepuit TTJI, Bmecto
K555MP23 moxHo menombsopate KSS5HP27,
smecto K555U 14 — K555M]17, DD1 — DD4
MOXHO 3aMEHHTD OHOM MUKpocxemoit 6ydepa
Ha K555A114-ATI6 wm K555UP22.

OrnepalMOHHELE YCWIHTEH (Mo0ke U3 CepHH
K574Y][1) paGoTaloT NMpH HECKWIBKO IOBH-
1LUCHHOM HATTPSDKCHWH TTMTAHUA H HYXIAlO0TCH B
PaIMATOpax, KOTOPHE MOXHO CHE/IATh, HAIIDH-

1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
11A0
11B0
11C0
1100
11E0
11F0
1200
1210
1220
1230
1240

1F
2D
F8
FE
54
78

12
AO
FE
59
3E
32
02
c3
32
BE
04
02
c3
00
11
82
co
72
4D
0A
73

o]
cD
51
cA
38
02
AD
50
02
23
32
AO
10
co
4F
57
09
6F
20
20
6B

cD
02
F5
CA
32
13
OE
03
82
0o
74
72
65
74

3E
c3
11
FE
A0
32
02
32
1E
97
c3
11
cD
FE
09
11
c9
61
op
20
20

Mep, M3 OTPE3KOB METAUTHYCCKO# TPYOKH COOT-
BETCTBYIOILIETO AHAMETpa, ONETHX Ha KOPITYC
oy.

BRIXOHEIE TPAaH3HCTOPH TTPOTPAMMHPYEMBIX
HcroHmkop Hanpsokenus Ul — U3 T1605A
MOXHO 3AMCHUTD Ha IPYTHE BRCOKOYACTOTHHE
TPaH3HCTOPH P-N-p THIIA C AOMYCTUMBIM MM-
TTYNBCHRIM TOKOM HE McHee 1 A, HallpyMep, Ha
KT932A-B WM aHaJIOTHYHEE.

B 6noke PROM BmeCTO TPAH3UCTOPHHX ¢60-
pok KTC622A MoXHO NpHUMEHHT: COOpKH
I'TC609A-B, tpansuctoper KT3107A Wi aHa-
JIOTHHEE.

JInd HANTAIKM TTPOTPaMMATOPa HCTIOME3YIOTCS
TecTopHE TPOrPaMMH, T103BOJMIIONIME, B TIDH-
HIMMITE, B CTATWYCCKHX pexmMax 6e3 Heroimb3o-
BaHMA ocLpuLIorpada MposepHTs paboty 6oMb-
LIMHCTBA Y3TOB CXEMH, 3a1aBast ¢ KIABHATYPH
KOMIIbIOTEpa aApeca, NAHHBE M HANPsOKCHHA
TIPOTPaMMMPOBAHHA, OHAKO 3TOT CNocob 3a-
HMMAaeT MHOIO BpeMeHM H JIydllie BOCTIONb30-
Batnes ocLpwutorpadoM. TIpH BRWOYCHHH M-
HAMUYECKHX PeXHMOB HHIMKALMA Ha JUCIUICE

Tabnuya 6 1250 6B 6C 20 55 31

90 32 03 AD  1FBA 1260 20 20 20 51 20
18 11 E1 CD 0BD2 1270 6B 69 6A 20 28
FE 50 CA 7A DF52 1280 20 20 50 20 20
SA CA BC 11 ABB1 1290 6F 77 61 6E 69
AF 32 08 F8 2012 1280 76 65 6E 69 71
02 AD 78 E6 2709 12B0 61 64 61 60 74
A0 3C 32 02 A1SF 12€0 69 OD DA 20 20
08 F8 3E 40 538D 1200 6F 74 77 65 74
11 €3 7E 11 0813 12E0 6B 6F 64 20 6E
11 F1 E1 C9 1ADC 12F0 20 &4 &F 20 74
10 11 CD CA A66B 1300 7A 20 7A 61 70
€0 CA 11 32 EB19 1310 61 64 61 65 74
09 F8 €D 2D ED15 1320 20 77 20 30 2C
FF €2 DB 11 AGAF 1330 20 6E 75 6C 65
F8 7A 87 87 (544 1340 64 &F 77 20 55
7A 32 01 AQ  1AB3 1350 65 64 &5 6C 71
20 20 3C 3¢ E219 1360 72 6F 67 72 61
6D 6D 61 74 CB3A 1370 0D 0A 20 20 7E
0A 0A 20 20 BO9D 1380 2C 55 33 20 20
53 20 20 20 97B4 1390 DA 20 20 6E 65
20 28 20 77 46BB 13A0 66 72 6F 6E 74
13B0 7E 65 74 6E 6F

13c0 30 4D 43 OD OA

1300 55 33 20 20 72

13E0 66 72 6F 6E 74

Oxonsanne. Havano cM. B "Panuo”, 1993, Ne 9, 10.
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«Pagno-86PK» otk mouaeTcst st oGecrieYeHus
YCTOIHYMBOM KAPTUHKH Ha ociuiorpade, npH
BKJIIOYEHMHM CTATHYCCKOTO PeXHMAa HHIMK AL
BOCCTAHARIMBACTCH.

Mannnome xome mporpammM TPROM
TEPROM mpusefieHH B Tabr. 6 — 7, a Mx
KOHTpOJTbHEIC CYMMBL — B TabJ1. 8 — 9 coorset-
CTBEHHO.

Hananky mporpamMmaropa CAcoyeT HayaTh €
nporpaMmM TPROM. Bxmioyns pexum
«ITHJIA»,, ipoBepHTS OCIpULIOTPadoM ITPOXOXK-
nerye BaIaBaemoro M3 «Pamio-86PK» Heripe-
PPHBHO HapacTAIOLIETO KOJA IT0 BCeM KOHTaKTaM
paspAanoB anpeca H JAHHBX po3cTok Giroxa
PROM, Ha BHXO/T4X ITPOrPaMMHPYEMBIX HCTOY~
1xos Ul — U3 curHasmm fo/mkHH MMETh OpMY
TIWIH ¢ MAKCHMAJILHRIM HanpsokeHHeM 25,4 B
(nipu nurabvm Heroynyka U2 ot 15 B — 1parte-
1HA).

BxIOYMB CTATHYCCKMIA PEXUM, CICHYeET, 33-
11aB JUIA BCEX HCTOYHMKOB HarnpsokeHua 25,4 B
(12,4 B wm U2), orxamGpoaTh MCTOUHHKH
TIOACTPOCYHEIMYU PE3HCTOPAMH.

Veranoputs U1=5,0 B, U2=U3=12,4 B,
BKJIIOYHMTD peXHM IPOrPaMMIPOBAHHS H ITPOBE -
PHUTSH OCITUUIOTpadoM COOTBETCTBHE PeaBHOM
BPEMCHHOI IHATPaAMMH PUCYHKY 4.

Ycranosuts Ul=5,0 B, U2=9,0 B, U3=18,1
B, BKIIOYMTP peXHM ITPOTPAMMHMDOBAHHA H
TPOBEPHMTH BPEMCHHYIO MArpaMMy UL MHMK-
pocxem T13Y KS56PT6 u KSS6PT7.

JlamsHeiuiy1o HATAIKY POM3BOIMTD [UIA 610K
EPROM mnporpammoit TEPROM. Tposepus
MWIy anpeca H [AHHEX, paGoTy perucipa H
Kimoyeit pexaiMa H BPEMEHHHE MIHATPaMMEL
(pHc. 5) mas Beex Tvros T13Y.

ColCTBEHHO IIPOrpaMMHPOBAHME MUKPOCXEM
He TpeGyeT 3feck NMOAPOGHEIX MHCTPYKLIMIL: 3a-
TIYCK MPOLIEAYP M3 MEHIO — BCILb TPHBHANBHAS.
YCTaHOBKY MMKPOCXEM B PO3ETKY H HX HIBATHE
CliefiyeT TIPO3BOIMTH TIOC/E TOI0, KaK caesiaH
BuGop ua T13Y M3 McHIo, KOITIa Ha IMCILICE
€CTh 34Mpoc IPOLIEAYPH B BHIIE 3HaKa BOIIPO-
ca«?» — IIPH 3TOM BCE HANPSDKEHHA € PO3CTOK
cHATH. OGHY/CHHE KOMITBIOTEpa (cOpoc) H Me-
pe3anyck nporpamMmer s T13Y GesomacH.

Bydep B O3Y Hauunaerest ¢ agpeca 0000H 1
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11F0
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1280
1280
12co
12D0
12E0
12F0
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
13A0
1380

00
()]
CA
ic

F8 D6 80

1 1

32

AD
AQ
32
AQ
32
00

9B
20
AQ

22
27
91
oo
23
85
29
21
oA
74
45

96

E1
cD

FE
13
7B
3c
6D

co

HMEET MAKCHMATTBHEIN pa3Mep 16 xGaifr, rmosto-
My paboTa ¢ MMKpocxemamu cepuit 27256 u
27512 HawMHacTCA € 3alaHMs Homepa GaHka
I13y (0 — 3).

TIpu H3MEHEHHH HATIPSDKEHMH TIPOTpaMMK-
poBaHHA GynbTe BHUMATEIHH: HyleBHe GHTH
KOJIOB HATPSDKCHHI He BIIMAIOT HA BEJIMYMHY
HAIPSDKCHUI, HO MameHssioT pexam! Kpome
TOIO0, HATIDSDKCHHA BBOOATCA B JICCATHIX MOJIAX
BOJIETA — 3AIATYIO BBOAMTH HEJIB3A!

Tlpy 3armmicn 8 PROM, mmelonime 4 paspsina
HaHHBIX, TIpOrpamMMa TIpOBepsieT COOTBETCTBHE
naHHHX B Gydepe macke 113V u npu Hamraum
HCCOOTBETCTBHSA 3AITHCh BKITIOYACTCA FIOCTE MI0-
TIOJIHMTETBHOTO FIOATBEPXKIEHHS IHPEKTHBHL.

OfMeH ¢ MATHHTOPOHOM HaYWHAETCA Cpaly
Toc/Ie HaXatwst Ki1asuin | wim O KiIaBHaTypH
KOMITHOTepa.

B Tabmury mporpammuposanmas EPROM
BK/IOYEHH [AHHHIE 110 MMKPOCXEMaM OTeYec-
TBEHHOTO Ipox3BoacTea u ¢upm INTEL, AMD,

TOSHIBA, NEC, B otnensHeit naparpac Bie-
JieHH runoreiyeckie EPROM 2716 — 27512¢
MHHHMATLHBIMH HaTIPSOKCHHAMM TIPOTPaMMH-
POBaHHA H3 BCeX M3BECTHHIX. Ec/m B niporpam-
MHpyeTe MMKPOCXEMY, TapaMeTpPH KOTOpoif
HEH3BECTHR — HAYHMHTE C 3TOTO Pa3fie)ia, yCTa-
HOBHTC MUHMMAJIBHOC HATIPSDKCHME TIPOTpaM-
MHPOBAHH, & 3aTeM, NIPH HEOOXOIIMMOCTH, To-

AQ”

07

c3

F7
0A

50

Tabmua 7 13C0 20 3E 3E

1300 20 20 20

AD 21 ES B293 13E0 6F 2D 38
€1 11 FE 7169 13F0 20 20 20
07 07 47 DE21 1400 6F 77 20
OE 11 B8 D388 1410 OA OA OA
F8 E1 23 ACC9 1420 20 20 20
16 06 06 8F90 1430 20 20 20
16 32 01 c3c1 1440 32 37 31
3E 01 32 6893 1450 20 20 20
21 99 15 2536 1460 20 20 20
56 16 CD 4F16 1470 32 37 36
2B 12 FE 271E 1480 20 20 20
12 €3 A2 C15¢C 1490 20 20 20
AF 32 02 2c27 14A0 20 32 37
06 32 02 3c3a 14B0 20 20 20
32 03 A0 8825 14C0 0A OA 00
F6 02 32 AADGL 14D0 65 20 6E
€D D2 11 1A24 14E0 6D 79 3A
04 OC C3 C684 14F0 20 20 20
32 03 AD DC77 1500 20 20 20
20 13 €3 36F4 1510 20 20 20
99 16 21 87A3 1520 20 20 OD
5F 13 07 6868 1530 3C FB 64
13 B2 32 1F4B 1540 32 7D 64
AF 32 08 9597 1550 32 7F 64
AO 3E OF 8D97 5 1560 32 7F 64
3E 07 32 FF2D 1570 32 7F 64
F1 11 ¢1 3DF9 1580 32 7F 64
32 01 A0 4AE5 1590 20 72 65
32 02 AD  40DD 15A0 20 20 20
32 01 AD SBF8 15B0 OA 0D OA
3E OC 32 87B6 15€0 72 65 73
00 A0 FS BBAD 15D0 20 44 20
20 13 ¢D D39C 15E0 OD 0A 20
€3 B6 12 7A87 15F0 61 20 61
22 96 16 3042 1600 68 OD OA
CA 44 13 DEEB 1610 0A 20 20
6D 13 05 1716 1620 72 6F 77
47 13 D6 AB7B 1630 6C 20 2D
21 92 16 1A28 1640 6E 60 OD
7E 83 5F D32D 1650 70 75 73
FF D1 19 5668 1660 65 73 20
20 20 20 799 1670 32 20 00
70 72 6F 1A85 1680 73 69 3A
52 4F 4D B6CE 1690 00 00 00
Tabhwnia 8 Tabmya 9
KOHTPONbHLE CYMMB

KOHTPOJNbHWE CYMMb 1100 11F}  A272

1100 - 11FT D104 1200  12F1  3EDA

1200 - 12FF  9FBS 1300  13FF 102

1300  13e¢ DB91 1400  14FT  BOAS

- i i 5 1500 15F1 4887
1100 13EF  524A 1600 1698 AO078

1100
Tabma 10

;WABNOH KOPPEKTUPOBKU TABNULIN PROM

ORG

DB
DB
DB

A END PRDM

OF3H,*T18  *,0,000H,008H
018H, OFFH, 00K, 50, 124, 124
OFFH;KOHEL TABIMLH

;WABI'OH KOPPEKTUPOBKW TABJULILI EPROM

ORG

DB
DB
DB
DB

A END EPROM
'=HOBHE EPROM: *,0

' K573P0512*, OFFH, 125,60
124,000

OF FH;KOHEL TABAMLY

20

20

Yy
oA

FC1B
B71D
E806
FAGB
8F99
9FBE
EFOC
001F
0927
2745
0321
oc2a
3FSD
F623
1F3D
6772
1788
ca28
6F8D
E100
E100
E100
BSE6
2E26
BYE9
2756
7988
219C
1735
FOOE
40B5
59BA
CAE6
B519
2c93
40B4
151E
92F7
0364
2080
E94L7
38A7
EAS6
5FC4
7776
0101

20 20 20

20 61
72

20

6C
oA
20
31

43

20

33

20

20 20 2E 32
65
65
20
20
20 20
20
07
OF
1F
3F
7F
FF
20
20
74
61
oA
79
77
6E
65
6D
62
6D
7A
64
69
70
00

20 31 00

37

20
20
20
1F
6D
20
61
28
70
20
65

32

69

7E
64

20
74
67 72
20 70
74 20
70 65
00 Op
7E 74
65 20
00 00
00 00

2D 61
69
6F
20

00

61
20
3F
2F
79
00
01

oy 20
69
64 51
20 20
00 00

00
00

BHINAMTE €TI0 [0 JOCTHKEHHSA YCTOIYHMBOI 3aIH-
CH.

IIporpamvet PROM 1 EPROM mosBomsior
JIONOTHATS TaGMIUEL TIPOrpAMMHPOBAHUS JaH-
HBHIMH Ha HOBHIE MMKPOCXEMEI, @ TAKXE KOppeK-
THPOBATH UMEIOLIHECS JAHHEIE C Y4ETOM OTHTA
paGoTeL. OMeTHM, YTO 114 MUK pocxem K5S6PT7
1 K556PT7A B Tal/Mile 3aTHMCAHRI HATIPSKCHUS
TPOrpaMMHPOBAHHA, TIONOGPAHHKIE IKCTIEPMMEH-
TAIBHO M OTTHYAIOILHMECS OT CTIPABOYHEIX.

KoppexmipopKy TaGmair NporpaMMHpoBaHus
TIpOILie BCETO NPOM3BECTH CIICAYIOLMM 06pasom:
HAITHCAaTh TEKCT HOBHIX CTPOK K10 TIPHBENCHHEM
1abnoHam (1abm. 10), acceMGmipoBate ero M
«CKJIEMTE» TIOJyYeHHRHIH KOX € KOJIOM TIpOrpam-
MEL. 2

MoxHO nocTynuTs MHaye: NOATOTOBHTE NaH-
HEIE /1A Tab/MIMN B TECTHATUATUPHYHOM BHIE,
3arpy3uTs niporpaMmy PROM B O3V komrsrore-
pa M ¢ noMolrsio mupekis MOHUTOPa M
(w1 pepaxropom DUMPCOR) no6aBMTS HOBHIE
CTPOKH B Ta0IIMILY, HAYMHAS C NIOCIIEAHETO a/Ipeca
CUMTAHHOI TIPOTPaMMEL (TaM 3arHcaH Koxt FF —
3T0 NpM3HaK KoHIa Tabmuw). Mocne pBeneHms
HOBHX CIPOK CJIE[yeT BHOBb 3aITHCATh TIPU3HAK
KOHUA Tabavii, a MOIHGMIMPOBAHHYIO TTpO-
TPaMMy COXPAHHTS Ha MATHUTHO# JieHTe. CTpoka
Tabmnm PROM cocromt u3 16 Gaiir:
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0 —  KOJ MHPOCXEMH, RIeHTHdHKaTOp Wik
nioMcKa B TabJuIIe JUis Onpene/ieHHs
37010 Koja cienyer 3amyctutb PROM
He ¢ HaYaTbHOTO AZIPECa, A CANpeca pas-
HOTO0 HaSabHOMY ILTIOC 3, MporpaMma
BHJACT TOYHO TaKoH Xe 3aMpoc THNa
MHKPOCXEMBI, IT0 M IPH OGBHIIHO pab-
te: «BBETUTE THUII [IPOTPAMMH-
PYEMOH MUKPOCXEMBI: P», cre-
JiyeT NPONO/IXHTH TEKCT, HANPHMEP:
«T18A» n naxars BK, nporpamMma BH-
CBETHT KOJ, COOTBETCTBYIOLIMA MHKPOC-
xeme PTI18A, uaxarue moGolt KIaBH-
[IM BH3LBACT MOBTOPCHHE 3alpoca,

1—6 — CcHMBOJH TEKCTa THIA MHKPOCKEMB
(nocre 6yksrl «P»),

7 — 0 — xowuen Tekcra THa PROM,

8,9 — emkoctb PROM (cvavana — muanuiuil
Gatit!),

10 — GaiiT RONOMHHTEIBHBIX PA3PsAIOB aipe-

ca s ummTanuu CS, nanpumep,
KS556PT6 BcTaBnseTcs BTY Xe pO3ETKY,
gyrou K556PT16, no y PT16 nakonrtak-

TH 19, 18 nopaloTcs paspsaib afpeca
AlluAl2,ay PT16 — curnanmm CS2=1
u CS3=1, nosromy mna PT6 B cTpoke
Tabmuns Galtr 10 pnomxew copepxath
suavenue 18H,
11 — wmacka pannmx: FFH/OFH,
12 — uavaTbBOe COCTOSAHHE HEFAIIPOrpaMMHM-
poBanHol MHkpocxemul: 00 win FF,
13—15— xoan uanpsokeHHH MporpaMMHpoOBa-
7T U&P[, wa, =
TIp XeMaHMM TEKCT CTIMCKA IPOTpPaMMHpye-
MEIX MMKPOCXCM MOXHO CKOpPPEKTHPOBATD.
Cipoka Tabmat EPROM coctomt 13 16

Gai:

0 — umiexc, HaeHTHdHKaTOP Ui MOHCKa B
Tabnmile, B KauecTBe HHACKCA MOXHO
yKa3arb moGoii He HCNIOIb30BAHMKIHA pa-
Hee CHMBOJI, HMEIOHIMACS 1a KIaBHATY-
pe, KpoMe «=», CTPOKA, HaTHHAIOWAACA
¢ «=», ARNAETCS 3ar0NIOBKOM naparpada
M TOJIbKO BHBOAMTCA Ha 5KpaH (J0IKHA
xonuatbea 00H!),

1—10— cHMBOAK 00O3HAICHHSA MHKPOCXEMHBI,

11 — crapuinii GafiT MAKCHMATbLHOIO afipeca
MHKPOCXEMH,
12— 14—xoam HanpseReHHii NpOrpaMMHPOBaHHS
Ua—pr’ Unc—pr’ Upr’
15 — xoI pexHMa MHKPOCXEMBI:
2716:13H 27128:2CH
2732:02H 27256:48H
2764:2CH 27512:00H

K poMe TiepeuMCICHHOM JIMTEPATyphl, MOXHO
TAKKE TIOPEKOMEHIOBATH MK CTATCH TIO NMpO-
rpammupoBatiio 113V, oryGiMKoBaHILX B
1985 — 1988 IT. BXypHaIc «MHKpOTpOLIECCOp-
HEIE CPEICTBA M CHCTEMED> (aBTOPH ATl Iima-
yos 1 H. H. lllemxyHos).

10. BJIACOB

r. Mypom

BrianumHpcKost o611

JIUTEPATYPA

1. BompmrKe HHTEIpaIbHEC CXCMBI 38110~
aumaomux yerpolicrs. CripaBoYHHK TI0X
penaxameit Topmonosa AJO. M JssaxoBa
10.H. — M.: Panmo u cea3b, 1990.

2. TMonynposoxuuxossic BUC sanoMH-
Halomux ycrpoiicrs. CnpaBouHHK JIOA pe-
nakumeit Topmowosa A.JO. ® [lpsxosa
10. H. — M.: Paguo H cBa3b, 1987.

3. Jlyxeanos JI., Borman A. «Paxwo-
86PK» — nporpammarap I13Y. — Pamo,
1987, N\e 8, c. 21-23.

4. Jyxpanos JI., Bornau A. «Panwo-
86PK» — nporpammarop I13Y. — Pamvo,
1988, Ne 2, c. 24—28.

20 PADMO Neit, 1993 r.

MUKPOMPOLECCOPHAA TEXHWKA

CP/M-80
ansd "OPNOHA-128"

TPAGHYECKAS OBOJIOYKA CP/M
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NNEPEMUMEHOBAHHE ®ANJIOB

OnepaLms BhI3LIBAETCH HAXATUEM Ha KNasuLly [R]. NosBuBLLEECS OKHO NMOACKAXET,
xakoi ¢aiin nepewmMeHOBLIBaETCA. Yrobul OTKA3aTbCs OT NepewMeHOBaHWsA, HakMWTe
knasuwy [AP2].

Hosoe ums ¢aiia BBOAUTCA C Khasuaryphi. Ecnu daith Cc Takum UMmeHem yxe
CyLIECTBYET Ha [AWCke, BLAAETCA COOTBETCTBYlOLLEE cooblleHne U OCYLIECTBNNAETCH
NOBTOPHLI BBOA UMeHU. HOoBOE uMs He [OMXHO coaepxart 3anpellieHHbie CUMBONbI U
METACHMMBOSIb. B MPOTMBHOM Chyyae BaM NpWAETCS BBOAUTL €ro 3aHOBO.

[IPOCMOTP COJIEPXXMMOTO ®AMJIOB

Ans nNpocMoTpa CoaepXnMoro daiina, Ha KOTOPOM CTOWT yKasarenb, HeoGxoaumMo
HaxaTh knasuwy [T]. Ecm daitn okaxeTcs 60NbLUMM, TO MNOC/e 3aMNofHEHUs1 TEKCTOM
aKpaHa Mporpamma caenaeT naysy u 6yneT oxnaaTh Haxarvs NioGoi Knasvwm. MNocne
BLIBOJA Nocneanero ¢parmeHTa TexcTa nporpaMma GyneT oxuaaTh HaKaTUS KNaBuLIv
[AP2], 4TOGHI BEPHYTHCA K OCHOBHOMY PEXuMy pabotul. Ecnu Bbi x0TUTe NpepBaTth BLIBOA
TeKCTa [0 er0 OKOHYaHUS, TaoKe HaxamuTe KaBuLLly [AP2].

MoanporpaMmMa BLIBOJA TEKCTA Ha 3KpaH NOCTPOEHa TakuM 06pasoM, HTO 3a UcKNoye-
HUEM HEKOTOPLIX CIY4aEB CTAHOBITCS BO3MOXHBIM NpOCMATPUBATL 1 daiinw, noaroToB-
nenHbie B OC ORDOS (06uIMHO OHM MMEIOT pacluMpeHne «ORD»).

KooupoBka, vcnoNbayemas [ns BbiBONA COAEPXUMOro daiina, cocTouT U3 DBYX
o6wenuHeHHbIX koauposok: KOUT wu KOW8. Mpu 3TOM TEKCThl B KOAWPOBKE KOW7
BLIBOAATC 6@3 MCKaKEHWUS, a TeKCThl B KOAUPOBKE KOW8 noapepralotcs HEKOTOPOMY
npeo6pasoBaHUIo — CTPOYHbIE U NPONUCHLIe 6yKBbi pyccKoro andaButa BbIBOAATCSH Kak
nponucHble GykBhI pycckoro angasura, NPONUCHLIE 6yKBbI RATUHCKOTO andasuTa BbIBO-
nsTes 6e3 MBMeHeHUs, CTPOUHbIE GYKBbI JJATUHCKOrO andasuTa BHIBOAATCA KaK NpOnuUc-
Hiie GykBb pycckoro andasuTta. 370 No3BOMAET BLIBOAUTE TekcThl B o6enx kOnnpOBKaX.

BHIBOP IMCKA Y1 ORJIACTH NOJIB30BATEJLA

Ina Toro, 4ToBH! BLIGPATL UMA AMCKA NS NaHen, Ha KOTOPOW HAaxXOAUTCH yxasarenb,
HeoBxoaumo HaxaTs knasuwly {D]. B peaynkrare 0TKpoeTcs OkHO 1 NporpamMmMa npeano-
WUT BaM CAeNnaTh BuGop TpeGyeMoro UMEeH!. Mpw 3TOM yKasaresib B OKHE MoKaxeT UMs
Tekylero amcka (puc.5). [laHHan sepcus nossonseT BbiOpaTk O4nMH U3 NSTU AMCKOB ( A:
—E: ). OnHako He cneayeT BuiOUparTh IUCK, He NOAKMONEHHLIN K KOMMNBIOTEPY, TaK KaK 3T0
MOXeET NPUBECTU K 3aBUCAHUIO CHCTEMBI.

Ec/v Bb NOMEHSUM AVCKeTY B TEeKylLeM AUCKoBoAe, TO Ans TOro Y106l NporpaMmMa
BbIIANA €€ KATANOr, MOXHO HaXaTk KNaBULLIY [D], a 3aTem cpasy [BK] nn1 npocTo Knasullly
[F2].

BuiGop TpeGYemOro aucka B OKHe OCYLecTBrmeTcs C MOMOLLIbIO KNABULL YNpaBneHust
Kypcopom v knasuwueit [BK], nM6Go HaxaTvieM onHo ua knasuu: [A], [B], [C], (D] wnm [E].

Bw6op Homepa TpeGyemoit obnactu nonb3oBarens NpousBOAUTCS C MOMOLLLIO
knaeuwm [U] (puc.6). B NOABUBLLIEMCA OKHE TEMHbIM 1{BETOM OTMeu€eHbl obnacTu, He
cofepxalipe H1 ogHoro daina u apKo-6enbiM — 06N1aCTH, B KOTOPbIX UMeeTCs x0T Gbl
oavH ¢aitn. BuiGop OCYLECTBNSETCA C NOMOLLLIC KNaguLll yNpasneHus Kypcopom nm
HAKATUEM KNABULLI, COOTBETCTBYIOLLEH TpEeGYeMOMy HOMEDY. Mpw aToM knasuwum or (0]
po [9] cooTBETCTBYIOT HOMEpaM o6nacreit ot 0 no 9, a xnasuwum o [A] no [F] —HomepaMm
o6nacreit or 10 po 15.

3AITYCK ®ANIIOB U KOMAH/I OC CP/M

Lng sanycka daiina, uMeloLWiero paclumpeHme «COM», NOCTATOUHO NOCTaBWUTL Ha Hero
yxasaTenb W HaXaTb Klasuwy [BK]. Ecnu ¢aiin umeer npyroe pacluvpexve, KoMaHaa
GyneT urHopupoBaHa.

Oxowaanre. Hagano cm. B «Pamno», 1993, Ne 10.
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Ana 3anycka daiinos c napametpamm unn komann OC CP/M Haxmute knasvwy [F3]. B
HUXHe CTpoke 3kpaHa NossuTcA NpoMnT OC CP/M, COOTBETCTBYIOLLMI AMCKY, HA KOTOPOM
B [3HHbI MOMEHT HaxOOATCA yKasaresb U MUralowmii kypcop. Jlanee obbitHLIM 06pa3om
MOXHO BBECTU KOMaHaoy W Haxars [BK] ana ee sbinonHenms. Mpu HaGope KOMaHAObI
AONYCKaeTCA UCTONL3OBATL KJaBuLLY NepeMELLLEHNA Kypcopa BNEBO 1A YAANEHUA Henpa-
BUNLHO HabpaHHbIX cMBOonoB. Haxartue nasuluv [AP2] npepbiaeT KOoMaHay v OCyLLeCT-
BASET BO3BPAT B OCHOBHON PEXMM.

Ana xonMpoBaHMA B KOMaHOHYIO CTPOKY MMeHW dalina, Ha KOTOPOM CTOWT ykasaTens,
HaxamTte Knasuly [F3]. ViMa dalina konupyerca BMecTe ¢ MMeHeM AMCKa, Ha KOTOPOM ITOT
daitn HaxoauTCA, ECNM OHO He COBMANAET C MMEHEM AMCKa, YKa3aHHbIM B NPOMITTE.

Mocne Toro Kak ToNbko NporpamMma i koMaHaa oTpaGoTaeT, yrpasneHue cHosa GyneT
BO3BpalleHO nporpamme «BP». OaHako 3To NPOM30AAET TONMLKO B TOM Cy4ae, €CAM Ha AncK
A: BO3MOXHA 3anuch.

Mocne Boaspara B «BP» BCce peXyMbl OCTAHYTCA TEMM Xe, 4TO U [0 3aMycka NporpaMMbl
WM KOMaHOH.

JLoBonkHO yacTo GbiBaeT, YTO 3anyleHHas NPOrpaMMa UM KOMaHAAa BbigaeT Ha 3KpaH
Kakue-To pesynbrathl cBoei pabothl. Ho u3-3a nosenenma naHeneil nonb3oBaTenb He
ycnesaeT ux NpoyecThb. Y1o6ul yOpatk naHeny 1 NpocMoTpeTt COoBLLEHUSA, BOCTIONL3YIATECKH
xnasuwBi [P]. Haxatue nio6Goii kKnaBuiLM BOCCTAHOBMT NaHeNW Ha 3KpaHe.

M.BPUIDKMAON, IF.POIrOB
r.Mockea

NUTEPATYPA

1. Cyrotnxo B., Ca¢poros B. Onepauportas obonouxka «ORDOS», — Pap.uo: 1991, Ne 11, ¢.28—32.

2. Bpupxuam M., Poros I'. CP/M-80 gns «Opuona- 128». MNporpamma «Lords. — Pagmo, 1993, Ne 8,
c.18—20.

3. Bpuaxowan M., Poros I'. CP/M-80 anst «Oprona- 128». Onepaumontas cuctema. — Paguo, 1993,
Ne 7, c.18—21.

B PEOAKLIUIO
XYPHAJA
«PAINO»

O6patuTiea ¢ npockBoi K peaakumm ony6nu-
KOBaTb 3TO NMCLMO 3ACTaBUNKM MEHA HeGnaro-
BUOHbLIe [IGIMCTBUA M34aTENLCTBA «PaaNo M CeRabs.

B ¢espane 1993 r. anaTenbCTBOM TUPaXOM
100 Tuic. 2x3. Guina BbinyLeHa khiura A.M. IO0xe-
pa ¥ aBTOpPa 3TUX CTPOK NOA HA3BaHUEM «YCO-
BEPWEHCTBOBAHWE WM PEMOHT TeNeBM3OPOB
3YCUT u 4YCL|T». leno B TOM, 4TO 3TO HK NTO
WHOS, KaK CTepeoTWNHOe W3aaHue Haweh xe
KHWUIW, BbILUEALLISH B CBET rof Ha3ag, Ho Ha IToT
pa3 8 Ha3BaHuu, 6ea yNacTUA aBTOpOB, NOABM-
NOCb NKLLHee CNoBo — «pemMoHT», [lo6aBuB ero,
M3NaTeNLCTBO, OYBBWAHO, PACCHUTLIBANG NPM-
B/eYb BHMMAHWE 3AMHTEPECOBAHHLIX WWTaTe-
neid, a cNeoBaTeNbHO, YBENMYUTL CBOM AOXOAK
OT peanusaymm KHUIM.

K coxanenuio, NOBepMB Ha3BaHMIO U NPHOG-
peTs kHury (a oHa npogasanack no yexe 400 —
800 py6. 3a 2x3.), YuTaTens, yBbl, He HalineT B
Heii cBEABHUIA O pEMOHTE TeNleBUaopos. ABTopu
PaccMaTpUBAIOT B KHUI@ TONLKO BONPOCH! pe-
MOHTa BHOBb pa3paboTaHHbiX GNOKOB M MOAY-
nel, 0 4eM ¥ CKa3akKo B NPEAVCNOBKK.

MNposiBuB caMOynpaBCTBO, M3AATENbCTEO,
BbiTYCKAA KHUMY CNYCTR roA, K TOMY Xe ynycTuno
BO3IMOXHOCTb BHECTU B Hee HEOGXOAUMbIEe MC-
NPaBneHmn, KaK 3To NPUHATO Aenarb Npu Nos-
TOPHOM TUPAXMPOBAHUM UNK U3LAHUM,

AxanornynbiM o6pazom noctynuno Hesckoe
peknamHoe uspatenscteo (Cankr-MetepGypr),
xoTopoe 8 asrycte 1993 r., Taioke Gea cornacua
W Y4aCTWSA aBTOPOB, BHINYCTUNO 3Ty KHUIY TUpa-
XOM 25 Thic. aK3.

MNopoGHbih oBman WKMPOKOH YUTaTeNLCKON
ayoMTOpUM M CTONb HEYBAXWMTENEHO8 OTHOLLIe-
HMe K NpaBaM aBTOPOB BLI3LIBAET, MATKO FOBOPS,
HEA0YMBHYE.

C ysaxetivem C.A. ENbALLKEBAY
r. Mocxsa

OT penakuymu. MoNHOCTLIO COrNACHH C MHe-
Huem C.A. Enbawkesuya. He anaem, yem pyxo-
BO/ICTBOBANMUCH HA3BAHHLIG B NMCbME U3AATE /b=
CTBa, HO AYMABTCH, YTO AeiCTRYIOUME B CTPaHe
3aKOHb! He 1aBaNK UM NPAaBa HUYTOXE CYMHSALLIe-
Cfl TaK BONbHO 06paLjaTLCA ¢ aBTopamu, NoNpas
HPaBCTBOHHLIE HOPMb!, HE MOBOPA YXe O HaHece-
HMM UM MOPaNbHOO M MaTepranbHoro yitiep6a.

OpHospemeHHo coobLaeM 0 TOM, NTO peaax-
umnn XxypHana «Paguo» cosmectHo ¢ M «Cum-
BON-P» BINYCTUNO ASUCTBUTENLHO HOBYIO KHMUY
NO YCTPOWCTBY 1 PEMOHTY TeNeBn3opos, MHGOP-
MauWs 0 KOTOpoit NpuBoaMTca Ha c. 10 aToro
HOmepa.

BHUMAHUIO
noannMcY1KoB

B penakumu (Cenneepcroe nep., 10, komHaTa
102) moxHo npuoGpecTy XypHan «Paamos Ne 7
3a 1993 r. Liena Homepa 120 pyS. Horopoasvm
Mbl BbilUNeM ero novyToi. flna 3Toro HyxHo
nepeumcnute 200 pyS. Ha p/c pepaxumm — Ne
400609329 B Kommepueckom Garike «Buarecs B
r. Mockee, MOO 201638 (noutoswit mHaexc
101000}, yxa3ae 8 nepesose —3a Y10 NPUCHaHb!
DEHLIU.

Dmywurareneiiua ctpan CHF cymma npegon-
NaThl 3@ XYPHa, C YNETOM MOYTOBLIX PACXOADS,
cocraeut 300 py6.

Tenedon ana cnpasok 207-77-28.

PADMO Net1, 1993r. 21



NPOMbI

NEHHAS ANMAPATYPA g

KOMBWHWUPOBAHHbDIN
MYNbTUMETP
KM-E100

GbeAMHeHUe Manbix npeanpusTUiA

HMO «Bepec» 0cBOWI0 CepHUIHbIN Bbi-
NycK NOPTATUMBHBIX UWMGPOBbIX MYSLTU-
meTpos KM-E100, paccuMTaHHbIX Ha LWK-
pokuit kpyr nonb3opareneil. CTaAnuMTENb-
HbiMKM 0COBEHHOCTAMU MynbLTUMeTpa
ABNQIOTCR pacluMpeHHbie GyHKUWOHAb-
Hbie BO3MOXHOCTU NpY Marnbix rabaputax
v ManoM Toke noTpebneHus, a TakKxke
OpUrMHaNbHLIA An3aiiH, 3alMLLEeHHbIA
NAaTeHToM Ha MPoMbILLNeHHbI oGpasel. B
My/ibTUMETpe HeTPaAULIMOHHO BbiMNosHe-
Hbl U3MepuTesnb eMKOCTU U U3MmepuTeslb
cratudeckoro koadduruneHTa nepegaiu
Toka 6a3u (hz‘) TpaH3UCTOPOB N-p-N U p-
N-p CTPYKTYP, UMEEeTCR pPexnm n3Mepe-
Hus TeMnieparypbl C NOMOLLBIO BHIHOCHOTO
[ativKa, paciuMpeH 4acToTHBI AnanasoH
nepeMeHHbIX HanpskeHWid 3a cHeT WC-
NONb30BaHUst MUKPOMOLLIHOM O LUMPOKONO-
IOCHOro OnepauuoHHOTO YyCUauTens,
npeaycMOTpeHa BO3MOXHOCTb UCMOSb30-
BaHUSA B KauecTBe reHeparopa-npobHuka
npyM npoBepke Lenei HU3KOYACTOTHLIX
TpaKToB.

MysbTUMETP COCTOMT U3 ABYX 6/10KOB—
KOMMYTALIMOHHOTO U W3MepUTesibHoro,
NpUHUMNKUANEHBIE CXeMbl KOTOPbIX NPpUBe-
[eHbl COOTBETCTBEHHO Ha puc.1n 2.

OcHoBoit Npubopa siensoTcs GonbLuas
nHTerpansHas cxema (BAC) DA1 (puc.2)
KP572MNB5 uudposoro BonbTMeTpa C
[BOWHLIM WHTErpUpoBaHueM 1 3,5-pa3-
PAOHLIA MMAKOKPUCTANNMHECKUIA MHOK-
katop (KKW) HG1 Tuna UXLI5-4/8. 3
aneMeHTH BKMoYeHb No TUMOBbLIM CXe-
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TOXHUHOCKMO® XBPAKTOPUCTUKM

Npepent H3mepaeMbIX
3Ha4YeHW# NapameTpoB:
— NOCTOAHHOIO M
NepeMeHHOroToka, A ........ 200-10%...10
— HaNpsLKeHHA NOCTORHHOIO
W NnepemeHHoro Tokos, B . . . 200+ 10...2000
0°

— CONPOTHBNEHHA, OM . . . ... ... 200...
—eMKOCTH, ND .. ......onns 200...20°
— CTATH46CKOTO

xoadPuLmerTa nepepayn

ToKa Oasbl, HeGonee . . . .. ........ 000

—Temneparypsl, °C . ... ... .. —10...+100
TOUHOCTL M3MEPEHMIA:

— CONPOTHBNEHWHA,

NOCTOAHHBIX HANPRKEHUH M
ToKoB A0 200 MA, %,
He XyXe .
— NEPEeMEHHBLIX HANPSKEHUH,
TOKOa M eMKocTeM o 5 Mkd,
96, HOXYXK® - . - o .o oven -
— TOKOB CBbitile 200 MA, %,
e e T i c.ex28
— emKocTe Gonee 5 Mk®D,
He XyXe . . ..
— TeMnepartyphbl, °C, He xyxe .. ... . . 0,5
BxoaHoe conpoTUBneHHe,
MOM, Npy H3MEepPeHHH
HANPRKOHWAL
— NOCTORHHOTO W
NePEeMEHHOMo TOKa
Hanpenene 200 MA .. ......
—— NEPEeMEHHOrO TOKA
Hanpegene 28 ........ e
— Ha OCTafNbHbIX NPeenax . . . .. .- . .- - 10
MakcuManbHOe NafeHWne
HaANPSUKBHUA NPH W3MEPEHUH

Toka, B.He Gonee . . . ........ 0.2
YacToTHLI% grnanasoH

M3MEPREMbIX HANPSUKEHWIH K

TOROB, Tl oo o s 30 o sesis = .... 30..10 000
NMoTpebnsiembitt TOK OT

MCTOHHMKA NUTAHKUA, MA,

HelGonael s . 8 L 3.5
FaBGapuThi, MM, He Gonee . ... .. .. 174x85x30
Macca € HCTOMHNKOM NUTaHKUA,
rRHeGONee ..., .......ccuvevcoonn-. 350

MaM, HeoHOKpaTHo NyGANKOBABLUMMCS B
TexHu4eckoin nuteparype [1, 2]. [lna nu-
TaHus BUC ncnonb3osaHo cTabunusnpo-
BaHHoe HanpskeHue +4.5 B u HecTabu-
nuauposaHHoe —5 B, nonyvyaemuie oT
npeo6pa3oBaTtens HanNpPsHXKeHus.

Taxrosas vacrtota (f,) aHanoro-unépo-
soro npeobpasosatens (ALIF) ewGpaHa
paBHoi 67 Kl U3 YCNOBMA KpaTHOCTH
WHTepBana UHTerpUpoBaHua (60mc) ne-
pviogy Kone6aHuA CeTeBoro HarnpshxeHus
cuacToToii 50 'y (20 mc) ana ocnabnetun
BAMSIHUA CeTeBbIX HaBoaoK. CurHan Tax-
TOBO#A YacToThl Ucnons30BaH Ars paboTl
npeo6pasoparens HanpskeHus, KOTOpbIi
COCTOWT U3 yCUNUTENsi MOLLIHOCTU HAaTpaH-
aucTopax VT9 — VT11, geTektopa Ha An-
opax VD18, VD19 u ¢puneTpa Ha KOHAeH-
carope C18. Ctabnunuaarop HanpskeHus
+4,5B cocTouT U3 popmuposarens onop-
Horo HanpsxeHusi Ha auopax VDB —VD14,
Tok yepe3 koTopuie (1 MA) ctabunuanpo-
BaH TpaHauctopom VT7, n 3MUTTEpHOIoO
nostopuTens VT8.

IOna pa6otbl XKW ucnonb3oBaHo Ha-
npsxkeHue vactotoii f /800=83 'y, dop-
MUpyemoe Ha BoiBoie 21 MUKpoOCXeMbl
DA1. Ha TpaHaucTope VT1 BbinofiHeH UH-
BepTop AN 3aXMraHus CUMBOJIOB 3arm-
Toix XXKW. Meanpp vacToToit 83 'y Take
nocTynaeT Ha BXOA aKTMBHOro GUALTPA,
BLINONHEHHOro Ha onepaLUuoOHHOM YCHUNK-
Tene DA3 v aneMentax C13, C14, R22-
R24, Ha Bbixoge KoToporo $GopMrpyeTcs
CUHYCOMOANBHBIA CUrHan, ycnonb3yeMuli
npu “U3aMepeHUn eMKOCTH.

Ha onepauMoHHOM ycunutene DA2 u
pyvopax VD1, VD2 BbinosHeH NIVHEeAHLINA
NeTeKTop NepeMeHHOro HanpsXXeHus, Uc-
nofib3ayemMbiil NPpU U3MepeHny nepemMeH-
HBIX HanpskeHwii [3]. YacToTHIH anana-
30H peTexTopaonpefenseTca 4acTOTHHIMU
XapaKTepucTMKaMu UCNonb3yemoro oy —
QU NONYYEeHUs IMHeHOCTH AeTeKTUpo-
panust 1% ycuneHue OY nofmkHo cocTas-
nsiTh He MeHee 40 a6, uTo ana OY 154YA1
obecnesmnBaeTcs Ao 4actoTsl 10 KMy, Bui-
6op ykasaHHoro Tuna OY obycnosneH
cTpemseHreM MUHUMWU3UPOBaTh TOK MoT-
pebneHus MynkTUMETpa Npu obecneve-
HUM BO3MOXHOCTH M3MepeHWi BO BCeM
[OManasoHe 3BYKOBbIX 4acToT. Mpu name-
peHuK HanpsXeHWn C ypoBHEeM 6onee
1/3 oT npepena U3MepeHus 4acTOTHLIN
AvanasoH MoXeT GbiTe paclumpeH Ao 25
k. WcTokoBbIYA NOBTOpUTENb Ha TpaH-
3aucTope VT2 cnyxvuT 419 nony4eHus Bbi-
COKOro BXOAHOMo CONpPoTUBNEeHUs feTek-
Topa.

TpaHavcTopt VTS, VT6 pabortaioT B
pexumMe TepmocTabunnaalmm Toka cToka
1 UcronbaoBaHbl Ans GopMUpoBaHus 06-
pasuosoro Hanpsixexus 100 MB s
BONbTMETpa U HanpsixeHuit 220 MB 1 640
MB o\ nameputens Temneparypbl.

Mpu M3amepeHUN HanNpskeHUiA Ha Bxon,
STaNOHHOro HaNPSXeHUst MUKPOCXeMbl
DA1 nogaHo o6pasupBsoe HanpsbkeHne 1 00
MB ¢ peanctopa R32, aHaee CUrHaJbHbI
BXop — U3MepsieMoe HanpskeHue, Npu-
BepeHHoe K uHTepsany 0...200 MB ¢ rno-
MOLLbIO lenuTens HanpsXXeHus Ha peanc-
TopaxR1--R6, R14,R18,R20,R21 (puc.1).
Wcnonbayeman cxema aenutens U Hanu-
yue oTpeNbLHOro rHesfia ana BofibTMeTpa
Ha npepenax 2...2000 B no3sossier no-
[aBaTb Ha 3TOT BXOA HanpsXeHwe A0 3xB.
Mepexoapl 3aTBOP—CTOK TPAH3UCTOPOB
VT2, VT3, peauctop R10 U pe3nuctopbl
R1—R6 penutens (puc.1) obpasyloT or-
paHuaKUTesNb HaNPXXeHUs Ha ypoBHe 51B.
Wcnonb3oBaHWe B orpaHuuutene TpaH-
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3UCTOPOB BMECTO AMoAoe (kak B [2]) o6b-
SICHRETCH HeAOCTaTOYHO MaibiM obpar-
HbiM TOKOM TUIMOBLIX KPEMHUEBLIX OWO-
AoB. lNpu unamepeHun nepemMeHHbIX
HanpsxeHwuit Bxon MukpocxeMb DA1 noga-
KNOYEH K Bbixoay petekTopa. [ina ocnab-

NeHUn BNIUSIHUS HaBOROK BXOAHOE CONpOo-
TMBNeHue Ha npeaene 200 MB cHuxeHo
0o 0,1 MOwMm, aHa npegene 2 B (nepemen-
HbilA TOK) — Ao 1 MOM ¢ nomoupio penu-
Ttens R13R16C3 (puc.1).

WsMepeHue TOKOB OCHOBaHO Ha onpe-

AeneHuu NageHus HanpsXxeHus Ha obpas-
uosbix peauctopax R7, R8, R31—R40. Ha
npepenax o 200 MA uaMepAeMblin TOK
noAaH Yepes nepexnloyarentb, a Ha npe-
nenax 2 v 10 Aucnonb3oBaKbl oTAENbHLIE
rHesna. BonbTMeTp nogknioyeH K aenute-
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nio Takum obpasom, 4To6bl conpo-
TUBNEHWE KOHTaKToB B rHesnax Y ne-
pekniouaTene He BAUANO Ha TONHOCTL
WU3MEepeHUi.

Lna waMepeHus conpoTuBneHwuit
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PALMO Neit, 1993 1.

npuMeHeHa wn3BecTHas CxeMa [2]
cpaBHeHUs HaNpPsXeHW! Ha uamepse-
MOM 1 06pasLoBOM pesucTopax npu
npoTeKaHWU Yepe3 HUX OAWHAKOBOro
Toka. Lns co3faHws Toka UCNonk3o-

saHo HanpsixeHue 0,6 B ¢ avoana vD14,
peancTopsl R12, R15, R17, R19, R22,
R26—R30 — o6pasuosuie.
NamepeHWe eMKOCTW OCHOBaHo Ha
onpeaeneHvv BenvunHbl CHHYCOMAANBHO-



ro Toka, NpoTeKalowlero Yepes uaMepse-
Mbiid KOHAEHCATOP, C NOMOULLIO NOCneno-
BATENLHO BKNIOYEHHOT0 ¢ HUM 06pasLioBo-
ro pesuctopa (R12, R15, R17, R19, R22,
R25 wa puc. 1). Ana ocnaGnexnsl BIMSHUA
HECTa6UNLHOCTH BLIXOAHOTO HaNpsDKEHU
aKTUBHOTO GUNLTPa Ha TOYHOCTL M3Mepe-
Huin B KayecTBe 06pa3LioBOro UcronL3yer-
CHl Hanpspkenve, NonyvaeMoe AeTeKTupo-
BaHWeM BbIXOAHOr0 HanpsbkeHun dpunsrpa
anemettamm VD6, C11, R19—R21. lpe-
UMYLLLECTBOM NMPUMeEHEHUs CUHYconaaib-
HOMO HaNPSPKeHWUN NS UBMEPEHUA eMKOC-
T¥ (BMECTO YacTo WCNONLIYEeMoro
TPEYronkbHOro) SIBNSIETCA CYWEeCTBeHHO
Gonullee AONYCTUMOE NaJleHUe Hanpsbxe-
H¥A Ha 0Gpa3LOBOM Pe3ncTope, BK/HOYEH=
HOM MNOGCNEA0BaTe NbHO C U3MEPSIeMbIM KOH-
peHcaropoM. Hanpumep, Ana nonyveHus
HE/MHEMHOCTU LKAl eMKoCcTei He Gonee
1% npw amnmTyae reseparopa 2 B no-
NYCTUMO NafeHne RanpsbkeHna Ha 06pas-
LI0BOM peancTope a0 300 MB npwu cuHyco-
MOANLHOM HanpsokeH W NyLlb 40 MB npwn
TPEYTONLHOM HAarpsokeH u.

Mpwn uaMeperm kospdurumeHTa nepe-
Aaw Toka Gasul (h,) TpaHauCcTopoB Ha-
npsbkeHun ¢ peancropos RY, R11 (puc.1),
nponopuMoHanbHbe TokaM KONJIexTopa u
6a3bl, NOAAHLI HA CWTHANBHLIA W 3TaNoH-
Huil Bxoaw Mukpocxemul DA1, xotopas
opMUpYeT OTKNKK, COOTBETCTBYIOLLWIA OT-
HOLIEHWIO ABYX HanpsokeHuit. OcoGeH-
HOCTHIO CXEMbi U3MEpPeHUsi ABNINETCH UC-
nonb3oBaHue CTaGuNN3nPOBaHHLIX TOKa
xonnexTopa (C NOMOLLLIO NCTOYHWKA TOKa
1,5 MA Ha TpaHaucTope VT4) 1 Hanpsxe-
Hus KonnexTop—6a3a (cTabunutponn VD1,
VD2 Ha puc.1) [4]. B Takoli cxeme nepe-
MeHHbIM fABnReTcs Tok 6asbl U COOTBET-

PABOTA
MATHUTO®DOHA
C JIEHTOU

M3K I

K KoM .3 XSZ20
, vas’
N V07 KG5226 7N KA15226
vz VI3’
Ki3074 K13074
| 1]
ARZ ISk | /|\R3 15K
’or 7’ i
KRiLC2 |~ agismn | a0umK |
Lr=+178
Fe=+88 K13 L39 K 14,040

CTBEHHO HaNPSHXEHWUE HA 3TANOHHOM BX0o4e
mMukpocxemul DA1, KOTOpOE Npy 3Ha4eHN
napametpa h,, > 150 cTaHoBUTCH MeHbLLE
nacnoptHoro akauenust 100 mB. OnwiT no-
Ka3LBaeT, YT0 laHHas MUKpOCXeMa YCTOM-
uvBo paGoTtaer npu o6pasiloBOM Hanpsi-
xeHun He meHee 20 MB, wro nossorser
M3MepsiTL 3Hauenve napamerpa oo 750.
Mpw 6oNblUKX 3HAYEHUSX NapaMeTpa noxa-
3aHUA MHOTAA MOTYT GbiTh HECTabMNLHLIMK
U3-3a BAUSHUS NOMEX.

OnpeaeneHne Temrneparypbl OCHOBaHO
Ha M3MEPEeHWA NPAMOro NajieHnn Hanps-
XeHWsi Ka nepexoae amMuTTep—G6a3a Kpem-
HueBoro TpaHaucTopa KT3102B (ycraHos-
NeH B OTAENLHOM KOHCTPYKLMWM AaTHMKA)
npy cTaGUIM3NPOBAHHOM TOKE Yepe3 Hero.
370 HanpsoKeHUe NIMHENHO 3aBUCUT OT TeM-
neparypsl. s ycTaHOBKM Hynsl Temnepa-
TYpbi MCNOJL3OBAHO TEPMOCTABUNU3VPO-
BaHHoe HanpsokeHne 640 MB ¢ peanctopa
R31 (puc.2), o6pastiioBoe HanpsbxeHve 220
MB nonaioT oT pesucropa R36.

B MynbTUMETpE MMEeTcst pexuM npo-
GHuka, B KOTOPOM B M3MEPAEMYIO Lenb
yepes peancrop R42 nogaercaTok 4o 1 MA
M MHAVLWMPYETCA NafieHe HanpsbkeHns Ha
uenu B MB. 3T0T pexuM No3sosiseT name-
PsITL NPAMOE NAAEHWUE HaNPSHKEHUS Ha Mo-
GLix TWNax AMoaoes.

B koHCTPYKLM NpuGopa NpegycMoTpe-
Hbl 3NeMEeHTHl 3auLThl OT NepeHanpsbke-
HWA, BOZHUKAIOWMX NPy OWKNGOYHOM Bbi-
Gope pexuMma paboru. [NA 3aluTH
MCMOMNL308aHL! ONMPAHUNUTENN HAaNPSDKEHVS
Ha Anonax: uenk VD3,VD4,R11—am sawu-
Tl BuX0a Mukpocxemil DA3; VD16, R42 —
saura npoGrvka; VD15 — aaumra ommer-
pa; VD7, VD20 — sawmra no rnraHmo.

Mepembitku J1—J9 M noacTpoesHbIe pe-

3UCTOPbL! NCTIONL30BaHBI NPY perynmMposke
MYNLTUMETPA. -

KOHCTPYKLMOHHO NprBop BLINONMHEH Ha
ABYX NMedaTHLIX Naarax, PacnofnoXeHHbIX
onHa Haa APYroi U CoearHEHHBLIX TMBKMMA
npoBoAHWKaMK. Takan KOHCTPYKUMS Noa-
BONSIET NErKO MOAEPHU3WPOBATL MYNETH-
MeTp UM Kakux-mGo crieumancHbx Npy-
MeHeHuin. B xayectse rHesq npyMeHeHbl
CTaHNapTHHE MNOANPYXUMHEHHbIE rHe3na
Twna 4, nossonsioume WCNoNL30BaTb
moboii TN WTekepa ANAMETPOM 4 MM.
Hanuune nocTosiHHO BK/MOYEHHOMO BHYT-
peHHero reHeparopa (BbixoaHoe conpo-
TueneHue 200 OM) ¢ oTAENbHLIM BLIXOAOM
NO3BOJINET UCNONB30BATL NPUGOP UK NPo-
BEpPKW HU3KOYACTOTHLIX TPaKToB.

Konnextve pa3paboTunkoB MNOCTOSHHO
pa6otaer Haa ynyulieH1eM norpeburesis-
CKMX CBOICTB MyNLTUMETPA WM MOTOB pac-
CMOTPeTL NoGble NPEANoXeHnsl B 3TOM
HanpaeneHy, ecnin Bel coobwmTe ux no
TenedonaM r. Mockes:: (095) 306-00-26 n
306-47-21.

A. EPKVH
r. Mocksa
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MarHMTOPOH My3biKanbHoro LieHTpa «Bera-119 c» He uMeeT, BO3MOXHOCTU MONHOUOHHO OCYWeC-
TBAATL 3aNKCh W BOCNPOM3BEAGHNE NPU paBoTe C MarHWTHOH NEHTOH TWNa M3XK Il (a Taxylo neHTy yxe
NPOMIBOAST W OTEHECTBEHHLIO NPOANPUATHA) H3-33 OTCYTCTBHUA COOTBOTCTBYIOLMX uenei dpopmupo-
BAHMS NPEAbICKAXSHUH W KOPPOKLWK U oBecneyeys HEOOXOANMBIX TOKOB CTUPaHMA U NOAMAIHUMBA-
HHA. HO 3Ty BO3MOXHOCTL HETPYAHO Peanu3oBaTh CAMOCTORTEnbHO, cobpaB YCTPOHCTBO, Cxema
KOTOPOTO NOKA3aHa Ha PHUCYHKE (BCe 0603HAYEHUSA BHOBb BBOAMMEIX 3MEMEHTOB NaHbl CO LUTPHUXOM NpH
YXA3aHUM MOPAOKOBOTO MHASKCA, YKA3aHWA ANEMEHTOB MPUCOeAMHOHNA Lenei — B COOTBETCTBHMU C
3aBOAICKOH Cxemof).

MNpeAnoOXeHHOe YCTPORCTBO U3MEHSIOT BONMYMHY HANPSUKEHWA NMTaHuUs, NOABOANMOTO K reHopaTopy
TOKA CTHPaHWA U NoamMarinuMBakus (MCT) marnTodoHa, Yem U BOCTUIaeTCs BLIGOP HEOGXOAMMBIX
TOKOB [UI8 paboThi ¢ PasnnyHbiMK neHTamn. B pexiime paBote ¢ nexTo#t MIK Il HanpsixeHue Ha
xoHTaKTe 3 pasbema XS20 —15 B (npu pabote ¢ nexTo# M3K | +15 B), TpaHsucTop VT1 oTxphiT.
Benn4mHa TOKa 4epe3 KONNEKTOPHLIA Nnepexof U HaNpsbkeHue Ha KORNeKTOPe ONPeAenseTcs BO/IAYKHON
632308070 TOKA U PerynupyeTcs NOACTPOSHHLIM Pa3HCTOPOM R1. YBonu4eHue HanpsukeHnA NUTaHUA
ICN NpMBOAUT K YBENAMHEHUIO TOKOB CTUPaHWA U NOAMATHMYHBAHUR.

JINA BLINONHEHNS YACTOTHLIX NPEABICKAXSHUH W KOPPOKLMK BBEAGHO ABA KNOUEBbIX YCTPORCTBa Ha
nonesbix TpaHaucTopax VIZ u VT3, KOTOpIe NOAKMOYAIoT K Kofle6aTenbHbIM KOHTYPaM L3C39m L4C40
NapannentHo KOHASHCATOPb! Cf » C2 s npasunbHOU paboThl Lienei NpeabicKaXeHUH U KOPPOKLIMK
E6MKOCTb KOHAGHCATOPOB MarHuTodona C39 u C40 Heo6X0aMMO ymeHbLMTB 210 0,033 M. JTUM caMbim
Pe30HAHCHAA 4acTOTa KOHTYPA MOBLILAETCA U OCYUIeCTBNSETCA NoAbeM AYX Ha Gonee BLICOKOA
yacTorve (nopaaxa 18 K'L) — pexmm paboThl C© MarHUTHOM nexTo# M3K Il. B aToM pexume noneBuie
TPAH3UCTOPDI 3aKPbITHI W KOHAGHCATOPY! C1u C20T KoneGarenbHbiX KOHTYpO8 OTKoueHb!. MNpu paGoTe
¢ nexToi M3K | paHaucTopst VT2 VT3 0TKpLIBAIOTCS U NapanneAbHO NOAKIOYAeMbIe KOHABHCATOPb!

CHUXAI0T PE3OHAHCHYI0 HacToTy, (popMUpYR NOALeM AYX Ha yacroTe 14 I'U.

B ycTpo#icTBe KOPPeKLM TOKOB MOXHO NMPUMEHSTTL TPaH3UCTOPs KT814, KT816 (VTT) u KN307
(ocTancHbie) © MoGbib OYKBOHHBIMU WHOSKCAMM. Droppt — MoGbie MANOMOLHLIG C MaKCHMANLHLIM
obpaTHbIM HanpsxeHHeM He Menee 20 B.

MoHTaX YCTPOHCTBA BLINOAHOH HA CBOGOAHBIX KOHTAKTHBIX NNOWAAKAX NAATH YCUIMTENA 3anucu-
BOCNPOM3BOAGHNA MArHWTOPOHE. YCTaHoBKa TpaH3ucTopa VTT Ha TenncoTBOAMLMIA paaMaTop He
obasaTtenbHa.

Mocne YCTaHOBKM YCTPOHCTBA KOPPexuMM Tox0B ICIT 8 MarHUTOHoHa BOIMOXHO YBENMHOHWS TOKA
NOAMArHHYMBaHUS Npu paboTe ¢ nexToi MIK | npumepHo Ha 5%. Ero Boccranosnenue A0 nepBoHa-
HANLHOM O YPOBHR MOXHO AOGHTLCA NOAGOPOM pa3ncTopoB R30A, R31A. Mocne 31070 YCTaHABAMBIOT
TOK NOAMArHWIMBaHUA A neHTH MK | parynaMpoBkod MNOACTPOSHHOIO Pe3UCcTopa R1/co6panHoro
YCTPOHCTBA O YHOTOM TOfO, YTO OH AOMXEH 6bTb 8 1,3...1,5 Gonblue TOKA NOAMATHUHUBAHUA NEHTH
M3K |. 3aTem noaBbopom koHaeHcaTopos Ct u C2'ycTaHaBmMBaOT 4acToOTy NoAbema A4X ann pexama
paGoTil ¢ AeHTON Thia M3K I

Npu pabote ¢ RONONHATENbHBIM YCTPORCTBOM [U1R YBEANHEHMHS TOKA 38IMCH B PONGIME HCNONL3O-
gaHusi neHT M3K Il ypoBeHb 3aNKUCK NO MHAKKATOPY YCTaHaBAMBAIOT Tak, YTOGbl NUK CHIHANA COCTABMRN
+2 ab (MOXHO paboTaTk U o yposHio 0 AB, kak U ¢ neHTOR MIK |, yxyauerue OTHOLIOHHRA curHan/wym

NPaKTHYECKA HO3aMETHO). A .
NAH TLEB

r.TauikeHr
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npuBrixermem Hosoro ropa Taxue
KOHCTPYKLUMM cTaHoBsATCR Gonee axkTy-
M, NO3TOMY PACcCKaXeMm O HeXoTO-
NPOCTLIX TPUHUCTOPHLIX Nepexmo4a-

, KOTOpIe MOXHO GLicTpo cobGpaTh U
ICNOCOBUTL K MMEIOLIAMCR  @/104HLIM
NAHAAM.

z

Mepex/uouarTeis OAHOH FMpRsHaL. Ha-
Gonee NPOCTan KOHCTPYKLUA MOXeT GbiTh
o6paxa Ha 6ase TpumcTopa KY202H u
wmcropa KH102M (puc. 1). Tupnsmna
mn EL1 nmuTaetcs ot ceTy Yepes nocne-
OBATENLHO COEAMHeHHLIe oaHononyne-
0aHLIE BuINpRMUTERs Ha avofie’ VD1 w
TpwicTop VS2, YyNpasasioliMiA PeXMoM
0Tkl TUPMSHABI.
Cpaay xe nocne BK/HOUYeHU YCTPOMCTBa
ceTbHAYMHAET 3apRKATLCS KOHAGHCATOP »
1 (Npy KKAOM NONOXMTENHOM foNyne-
one HanpsxeHmn). OTkpbiBaeTca Tpu-
cTOp (TOXE NP NONOXKUTENLHOM Nony-
epwone). HYepea rupraHay NpyU 3ToM
poTexaeT HanGoNLILIMIA CPaaHWA TOK.
Mo Mepe 3apAAKK KOHAEHCATOpa TOK
Hepe3 YNPasnsoUMi 3NeKTPOA TPVIHICTO-
3aKPLIBAETCA ¥ TDWHACTOP OTKPLIBAET-
CAlMO3Xe NO BPeMeHU OTHOCUTEILHO Hata-
a nonoxuTensHOro nonyfnepwoaa.
Eymemmaercq CpefiHA TOK Yepes3 rMpraH-
Sny - SpKOCTL e AamMn NanaeT, a Bokope
aouu racHyT.
Ho xoHaeHcaTop NPOAOIIKAET 3apskaTb-

R, HaNPsOKeHMe Ha Hem YBeNMuMBaeTcs.
TKoraa oHo ACCTHraeT onpeaesieHHorosHa-
Suetmn, oTKpLBaeTCA anHucTop VS 1 1 KoH-
Z leHCaTOp Pa3psXAETCA YEPes HEro U pe-
Taucrop R1. Mocne aToro xoHaeHcaTop
_IHaWHaeT 3apsXaThcil BHOBb M npolece
onosrophieTca. MpoaosxUTeNnbHoCTL rope-
SHURA NaMN FMPRSHLK W JUMTENEHOCTL Nay-
faw 3aBUCAT OT CONPOTHBNEHUA PE3UCTO-
<Tpos R2, R3 u emKkocTH koHaeHcaropa C1.
- MpwnonBope petaneit Ans aToro nepe-
xmousarens ocoGoe BHmmaHne cneayer yae-
_JWTh TPMHUCTOPY — @ro ToK Yepes ynpas-
RO FNSKTPOA, NPUKOTOPOM TPHHACTOPD
TKpLIBAETCH, AOMKEH OtiTe BO3MOXHO
eruUM. TOorna yRacTCA NPUMeHUTL pe-
ucTop R3 C GONbLUIWM CONPOTHBNEHNEM
PY YKa3aHHOI! HA CXEME eMKOCTH KOHABH-
aT0pAa ¥ CMOHTUPOBATL YCTPOKCTBO B KO-
yce ceteBoi poaeTkv (HanpoTHB ABIDKKA
peauctopa R2 B kopryce cBepnsit oraepc-
ue). .

Kpome yKa3aHHOro Ha cxeme, AMHACTOP
:MmoxeT 6ot 2H102U, a BLIIPAMAT €JTbHbINA
: auop — MoGoi KpeMHWesLll, paccumMTaH-
{HBIX Ha 06paTHOE HaNpSDKeHVe He Hke
: 400 B, BoINpAMNEHHLIV Tok He MeHee 0,5 A

i
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Lllkona HauuHalowero paauontoburens
Beper 6.C.ABAHOB

NEPEKJTIOYATE/ 1IN
ENNIOYHbLIX TMPNAHO, -

¥ o6napaoLiwi o6paTHLIM TokoM He Go-
nee 1 MA. MoacTpoeunsit peauctop R2 —
Cno-0,5. Kongexcarop C1 cocrasneH ua
ABYX NOCNEA0BATENLHO COSAMHEHHLIX KOH-
AEeHcaTopoB eMKkocThio no 10 Mxd Ha
Hanpsokedme 100 B.

Jlpyroit BapmuaHT CXeMOTEXHUIECKOr o pe-
LWEeHUA NepeKoNaTensl OAHOR MpIsHAL
npveeneH Ha puc.2. OH coanaet addexT
MUraHUR nNaMn.

Kak » B npeaLayliem BapuaHTe, namnbl
rvpnaHaL EL1 oxasuiBaloTCA BKMOYEHHbI-
MM B CETb Yepe3 BuNPAMUTENLHLIN ANOA U
TpuHMCTOp. B nepabii MOMEHT Nnocne BKIKO-
yenus sunku X1 B cetb Ha'wHaeT 3apsi-
xarbecst koHaeHcarop C1. M'pnaxna noka
He roput. Kak Tonbko HanpsxkeHve Ha
KOHAEHCATOpe AoCTUraeT onpeaeneHHoro
aHayeHys, OTKpLIBAETCA TpuHmcTop. Tvp-
NRHAA BCMLDGABAET, KOHAEHCaTop pasps-
xaercs uepes peanctop R2 u ynpasnsio-
LA 3NeKTPoA OTKPLITOro TpWUHKUCTOPpA.
Nocne3atoro MCTOP 3aKPLIBAETCA, MMp-
nsxAa racHeT. BHOBL HAWHAETCA 3apaaKa
XOHAEHCATOPa, M NPoLEect NOBTOPAETCA.

R3* A

47K .

Vst KZ
KH1gzn 10K

1774
KA 207K
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Kyz0zH

Puc. 1

Ecnu B! NOXenaete
MIOBTOPUTL TY MM UHYI0
KOHCTPYKLIMIO

ua naHHol nonBopku,

a pervanelt HeT, —

He orop4aiirech.

Hyxtibie TPUHUCTOPH,
KOHleHCaTOPH, Pa3UCTOPLL,
AKoaL U TPaHSMCTOPL
nomoxeT GuCTPo U Heaoporo
npuoBpecTH peaaKLiMs
xypHana «Panmos.

Haiu anpec:

Cempepcros nep., 10, koMH. 102.
CnpaBku no Ten.:

207-77-28; 207-72-54.

Mapnaraa MoxeT GLiTh Kak roTosast, TaK
U CBMOAEeNLHas, cocTaBneHHasl U3 nocne-
ROBATENLHO COBAVHEHHLIX laMN Ha obiee
HanpsokeHue 220...250 B npu Toke not-
pebnexvs He Gonee 0,4 A. Ecnv xe GyayT
MCNONL30BATLCA GoNee MOLLHLIE NaMiibi,
npuaercs saMeHnTs anoa 2266 aApyrvMm,
Hanpumep 2426, a TaKKe NpUMEHNTHL
TpwucTop KY20211, KY202M wunn KY202H.
PeanucTopul— MJTT-0,5 (R2) u MNT-2 (R1),
xonpencatop — K50-3 wwm ppyroit Ha
HOMMHALHOE HANPSDKEHWE He HKe yKa-
3aHHOro Ha cxeme.

YacToTa nepeknoyeHus (MuraHms) rp-
NSHALI 3aBUCUT OT eMKOCTH KOHAeHCarTopa
¥ conpoTvBneHus peauctopoB. Ecnu He-
06XOAWMO NNABHO M3MEHNATHL 4acToTy ne-
pexmoNeHms, Haubonee NpocTo 370 cae-
narb 3aMeHoM pesucropa R2 Lienoykoi usa
NoCcneaoBarensHo CoeamHeHHLIX NOCTOSAH-
HOT O peaucTopa conpoThenesnem 6,8 xOm
(M/1T-0,5) n nepemeHHoro conpoTUBneHn-
em 22, 33, 47, 68, 100 xkOm (CI-I).

L 7

MNepexmovaTens ABYX rupnaHa. Hawe
+a HOBOr OfiHe! enke pa3BeiLlnBaloT Namnb
nByx rvpnsHa. W toraa cobupatot nepe-
KNIONATEM,, KOTOPLIA nonepemeHHo nog-
K/MO4aeT K CeTy TO OAHY, TO APYrY1o rmp-
nsHay. Ecnm naMnib rvpnana, oxpatuenst B
pasHbLie LIBeTa, efxa 0CBelaeTcs pasHol-
BETHLIMW OTHSMM.

YnpasmiTs ABYMSI rMpNsHAaMK Cnoco-
6eH 1 NPeALYIWIA TPUHUCTOPHLI Nepe-
KnIoYarTent, ecnu BTOpYI0 TMPNsHAY Noa-
KNIoYMTH NapannesHo TPUHMCTORY (pyc.
2). Ecnu rupnsHOR © OAWHAKOBLM TOKOM
noTpeGnieHns, To NPy 3aKPLITOM TPUHAC-
TOpe oHW GyayT ropeTh BrnofHakana, anpu
OTKpLIBaHUM TpuHMCTOpa rupnsHna ELt
3aCBETUTCH NONHOM APKOCTHIO, @ TO BpeMsl
xak EL2 noracHert. :

Bui6paB xe, Hanpumep, rupnsHay ELT,
€O 3HAWITENLHO GONLLLUMM TOKOM NoTpet-
NeHAs No cpaBHeHWwo © rupnavaoin EL2,
MOXHO A0BUTLCA VX NoONEpefHoro nepe-
xmoverms. Korna TpyHUCTOp oTKpLIT, Gy-
neT ropets rupnaHaa ELL. MNpu sakpuiea-
HUW TPUHUCTOPA IMPNSIHALI OXaXyTCH
COEANHEHHBIMW NOCNEA0BATEeNLHO, HO 13-
3a Gonsluero conpoTveReHnst MpnsHAbl
EL2 manpsxkerve GymeT nanath B OCHOB-
HOM Ha Held.

PP 070007 Pl r s PP IIIIIIS

MNepexmoyatens Tpex rupnaua. MNpo-
[0IDKas COBEPLIeHCTBOBAaTL NPOCTOR oa-
HOTPVHMCTOPHLIA Nepexioyaresb, MOXHO
[OGUTLCH TOT0, 4TO OH CTaHeT CoCoGHLM
ynpaensiTb TPeMs rupsaHaaMu (puc. 3).

Kax w B npeabiayuleM BapuaHte, Npy
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3aKPLITOM TPUMHUCTOPE FOPAT BrONHAaKaNa
rvpnsirabl EL2 v EL3 (ecnu oHi oauHaKo-
BOM MOLHOCTH). B MOMEHT Xe OTKpbIBaHWA
TPWHUCTOPA BCNLIXHYT NONHOIN APKOCTLIO
rupnsiasl EL1 1 EL2, a EL3 noracert,
NOCKONLKY OKAXETCH 3alllyHTUPOBAHHON
yepe3 OTKPLITbIA TPUHUCTOP ANOAOM vD2.

Bce rvpnsiiabl MOFYT GbiTh OAWHAKOBOM
MOLLIHOCTM (1 YK@33HHbLIX Ha CXeme no-
noe — He Gonee 60 Br), HO AONyCTUMO
Vcnonb3osatb rMpnsHay EL3 MeHblieh
MOLLHOCTH, YTOGH OHa cBETUNach spue,
yem EL2.

BoMuWwimN  BO3MOXHOCTSMK  oGnasiaet
HECKOMLKO YCfIOKHEHHLIA nepexioyartess
(pnc. 4) — ¢ TpeMmsi TpvHUCTOpamn. Korpa
YCTPOMCTBO NOAK/IOHAIOT K CETH, Cpady Xe
HaYMHAIOT 3apAXATLCA KOHAEHCATOopbI
C1—C3. MpoaoDKATENLHOCTE 3aPAAKK KaX-
1070 KOHAEGHCATOPA 3aBUCUT OT €70 EMKOCTU
1 CONPOTHANEHNST PE3UCTOPA, BIKIHOHEHHOTO
Mexay HM W amoiom VDT (peaucTopu R2,
R4, R6). BuaeansHoM CIy4ae KOHAEHCATOPb!
GyfyT 3apsDKATLCS OAHOBPEMEHHO 1 Yepes
onpeaeneHHoe BPeMA Ha HUX HanpsbkeHue
LOCTWHET HaNPsOKeHUs1 OTKpLIBAHUS TpH-
HACTOpPOB. DaKTVHECKWU Xe NPOoAoITKUTE b=
HOCTb 33pPSAIiKN KOHAEHCATOPOB W Hanpsoke-
He OTKPLIBAHUA TDUHACTOPOBHE0AUHAKOBEI,
NOSTOMY KaKOM-TO M3 TPVHACTOPOB OTKpOEeT-
cf paHslie Apyrvx. MpennonoxM, YTo 3T0
6ynet pwicTop VS1. Toraasaropurcarnp-
nswna EL1, a uepes OTKpuITLiA TPUHACTOP W
omoft VD6 NOMTU MIHOBEHHO Paspsamrest
xoHaeHcatop C3.

CneayloumM 3apsamTcs KOHaexcarop
C2 (nockoneky C3 paspsbkeH), OTKPOETCH
TpuHucTop VS2 1 BKIOUMT rvpnsHay EL2.
Npwn atom koHaexcatop C1 paspaavres
yepes avon VD4 u TpuHucTop V82, a
konpeHcatop C3 HavHeT 3apskaTbCl RO
HANPSDKEHWS OTKPHIBaHWs TpUHMcTopa V83
No YNpasnAoWeMy 3NeKTpoay.

Taxum 06pa3oM, rprsiHaL! naMn GyayT
3axUraTLes NoouepeaHo. Npoporkutens-
HOCTb VX FOPeHMA 3aBUCUT OT CONPOTHRNEe-
Hus peauctopoB R2, R4, R6 n emkocth
COOTBETCTBYIOLLMX KoHAeHcaTopos. Peanc-
topst R1, R3, R5 orpaHnwBaict TOKW,
npoTeKalowve Yepe3s ynpassiolive anek-
TPOALI TPUHUCTOPOB.

Bmecto tpurmctropoB KY201J1 MoxHO
npymennts KY201K, KY202K—KY202H. fn-
onbl [12266 MOXHO 3aMeHUTb APYIUMUA
AUONaMK, PacCuuTaHHLIMKM HA BbLINPAM-
nexHbI Tox He MeHee 100 MA 1 oBpaTtHoe
HanpskeHne He Hke 400 B. BuiGop ano-
nosVD1—VD3, VD7 3aB1cHT 0T MOLLHOCTH
noTpe6neHns rupnang. Ecnm kaxaas mp-
mnaa notpebnser Tok He Gonee 1 A,
NOACHAYT AMOALI, PaccunTaHHbIe HA TOK He
MmeHee 2 A v ob6parHoe HanpsikeHue He

Hike 200 B. ina 6onee MOWHLIX TMPsHA,
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noHanobstcs u Gonee MOWHLIE ANOALI.
MMpnsHAL AOSKHBI GbiTh PACCUHMTaHBl Ha
HanpskeHue ceTu.

Mepexnoyarenb YeTupex rmpnaHi. Bce
yatle MOXHO BCTPETUTL Ha BETBAX €NKU He
ABe U He TpW, a YeTbipe rmMpnsHAL! namn,
NepenvBaloWMXCA PasHOLIBETHBIMU OTHS-
MH. OCOGEHHO Takoe HMCNO TMprsHA, Gbl-
BaeT HeOBXORUMO ANA GONLLLIOH efikv, Ha-
npmmep, YCTAHOBNEHHOM B LUKONBHOM 3are.
MpaBaa, KOHCTPYKUMS aBToMara M yn-
PABNEHMA CTOMNLKMMU TUPNIRHAAMW HECKO b~
KO YCNOXHAETCS, B 4eM HETPYAHO Y6eauTe-

Cfl, B3rNSHYB Ha puc. 5.

OCHOBHbIE leTany aBToMaTa BaM U3sec-
THB — 3TO TPaH3UCTOPLI, TPUHWCTOPLY,
Avioasl. Ha TpaHsycTopax coGpaH reHepa-
TOp, Bhipa6GaTLIBAIOLVA UMINYNLCHLIE CUT-
HAanNkL! NPAMOYTONLHOM GOPMBL. JTH cUrka-
Nbl BuiiensioTes Ha peanctopax R1 n R5 u
NOCTYNAIOT AAanbile KKALIA Ha CBOM TpH-
HucTop. MoABNAIOTCA MMNYNLCHBIE CUrHa-
Nbl HA pe3ucTopax nNoc4epeiHo, No3ToMy
Taloke nooyYepeaHo VMK YNpaBnaioTes wu
TpyHMcToph. Juoael VDS v VD6 sawwiua-
10T ynpaensiolne 3NeKTpoAs! TPUHUCTO-
pOB OT 06paTHOr 0 HaNPKEHNS.
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MuraeTcs reHepaTop OT BhINPAMUTENS
Ha amopax VD8—VD11 yepes napameTpu-
yeckuir crabunmsarop Ha crabwmrTpoHe
VD7 u 6annacrtHOM pe3nucropée R6. Bui-
npAaMNeHHoe U cTabUmanpoBaHHoe Ha-
NpsDKEHne CrNAKMBAETCS OKCUAHLIM KOH-
nexcaropom C5.

B aHOAMYO LieNb KaXxaoro TpuHUcTopa
BK/WOYEHO N0 ABE MMPNSHAKI, HO 3axuralioT-
CAl OHWU He OfHOBPEeMeHHO. K npumepy,
KOT[ia OTKPHLIT TDVHACTOP VS1, 3axuraercsa
rupnsHaa EL1 8o BpeMs NONOXUTENILHOTO
NONYNEpYOoAia HanNpsDKeHws Ha ec BEpXHEM
N0 cXeMe BLIBOAE WM TMpnsHaa EL2 BO
BPENISt TAKOTO Xe NoJynepnoa Ha ee Bep-
XHEM BLIBOAE. AHANOTMHMHO BKIIIOHAIOTCA 7}
ocTankHLIe TUPNAHAGI.

Nocxoneky reHeparop He CUHXPOHNSU-
poBaH C 4acToTON CETU U yacToTa cneno-
BaHMsl 6r0 WMMYNLCOB YCTAHAB/MBABTCH
nepemMeHHbIM Pe3ucTOpoM R3, ¢a3za yn-
paBnsoWMX TpUHUCTOpamMu UMY NECOB
HENPEePLIBHO U3MEHAETCH OTHOCUTENLHO
dasul ceTeBoro Hanpskenws. A 310, B
cBOIO O4epelb, onpeenseT ckopocTk ne-
pexsioueHns TUpNaHA. OuepepHoCTb Xe
nepexmoderns MpasHi 3aBUCUT OT ycTa-
HOBNEHHOM 4acTOTHI UMITYNELCOB reHeparo-
pa. B-cpepHem NONOXeH LBWXKA nepe-
MEHHOTO PEe3ucTopa MOXET HacTynurh
TaKoh JpexuMm, uTto Bce rupnaHasl GyayT
roperb NOCTORHHO.

B 5TOM aBTOMATE MOXHO UCIoNL30BaTL
TpUHUCTOPL cepwit KY201 wm KY202 ¢
GyKBEHHLIMA MHAEKCAMIA K—H. BmecTo yka-
aaHHbIX Ha CXeme TpaH3UCTopoB Mn426
nofoAayT Apyrue repmaHuessie, Hanpu-
Mep, ocepuit MN39—MN42. Auoau
VD1—VD4, VD8—VD11 moryt 6biTh, XPOME
yKa3aHHLXHa CXeMe, cepwin K105, KA202
n apyrue, ¢ o6paTHbIM HANPSOKEHNEM He
metee 300 B M BLNpAMEHHLIM TOKOM
Gonee 100 MA; anoau VDS, VD6 — niobuie
us cepwm 19; cTabWIMTPOH VD7 — AB814A,
08146, 1808, [1809. NocrosHHbie pe3vc-
Topti—MNT-2 (R6), MANT-0,125 nav MNT-
0,25 (ocTancHuie), nepemeHHbiidt R3 —
cn-l, cn3-12.

Bce ABTANM, KPOME NEpeMeHHoro pe-
3UcTopa, CeTeBoro BuKINOHaTens, npenox-
pamten FU1 u rupnsti, CMOHTUpOBaHbI
Ha NeYaTHoi nnate, HoO MOXHO o6ontnchb
OGLIYHON NNATOMN U3 USONALMOHHOTO mare-
pnana, BCTaBMB B €€ oTeepcTHA BLIBOAL
feTaneit u coeanHus WX MeXIy coboin B
COOTBETCTEMM CO CXeMoit. Ha nnate npe-
[yCMOTpeHE! oTBepcTvA A KpenneHns
LIONOMHUTENILHONO KOHAEHCATOpA C3!, xo-
TOpLit MOXET noHanoBuTLCA Npwu NoA-
CTpoiike 4acToTh FeHepaTopa.

HanaxmeaTb asToMaT Jyullie Bcero npu
NOHYKEHHOM (Hanpumep, € NOMOLUbIO aB-
ToTpaHcopmaropa) nepemeHHoM Hanps-
WEHAN N C HV3KOBOMETHLIMK laMnamn B
kauectee rupnsHa. Npwy 3TOM pesncTop R6
BPEMEHHO 3aMEHSIOT Pe3ucTopoM MeHb-
wero conpoTvenenns (oHo 3asvcuT O
NUTAIOWero NnepeMeHHoro HanpsoKeHna).

MNoGne BK/MOYEHWA aBToMara cpasy xe
[OJOKHLI CBETUTECA BCE rupnsHpbp. Ecom
KAKOI-TO ¥13 TPUHWCTOPOB HE BKINOYAETCH
W HacTb FUPAsHA, He TopuT, HeobXoaAMWMOo
nonoGpaThb KoHaeHcaTopbl C1 u C4 6onb-
weii eMKoCcTU.

Nocne 3Toro NOACTPaMBaloT MynkTu-
pubparop. YcTaHoBuUB ABWKOK nepemMeH-
HOrO p&mTopanleepHoacpem!eenono-
xenve, nonbopom pesucTopa R4 (Wm
R2), a TaKke KoHAeHcaropa C3 nobusaioT-

S OCTAHOBKW Nepex/roueHvii rMpnsHi.

28 PAIVO Ne 11, 1993 r.

PEMY/ISITOP
MOLLIHOCTU

C npuHuMnom paGoTsl TPUHUCTOPHOT O
perynsitopa MOLUHOCTU Bbl yXe NO3HAKO-
MWMCh paHee, KOTia NPOBOANIM 3aHWMa-
TenbHbie 3KCNepuMmeHThl. Tenept nopa
nepeiT K onucaHnuio NPaKTUIECKNX KOH-
cTpyxumiA. MNepsan us HUX (puc. 6) nosso-
UT MNABHO perynupoBaTb Temneparypy
Harpesa xana nasinbHuKa.

B perynstope — MANOMOLLHbLIA TPURAC-
TOp WU Takoi xe BLINPAMUTEILHBIA V0N,
BKINOYEHHLIE BCTPEUHO-NapannensHo uyc-
TAHOBNEHHBIE B Pa3pLIB OIHOTO W3 NUTAI0-
LWMX NPOBOAOB NasNLHAKA. Npw NONOXNK-
TENLHOM NOAYNEpWoie HanpskeHus Ha
BepxHeM Mo CXeme LWTLPE sunkv X1 ToK
NpOXOAUT Yepe3 Anon VD1 KU Harpysky
(NasinbhvK), BKNIOYEHHYIO B poaeTky X2.

Npu oTpWUATENEHOM nonynepwone Ha-
NPSOKEHVA HA YKA3aHHOM LLITLIPE awvop 3a-
KPbIT U TOKa Hepes3 Harpysky wet. Ecnm 66
oTcyTCTBOBanNa uens ua TpumcTopa VS1,
xoHaeHcaropa C1 u pesucTopos R1—R4,
Ha Harpyake Boyiensnacb 6bl MOLUHOCTbL
BABOE MeHbLe TO#, koTopas Guina 6wl NPy
HENoCPEeACTBEHHOM UTaHWKA OT CETU. Bna-
ropaps Xe ucnofb30BaHwio TPUHUCTOPA C
LONONHUTENEHBIMU iETANAMA nosenseTcs
BO3MOXHOCTb LIYHTUPOBaTL AMOA, Koraa
OH 3aKpLIT, U NponyckaTh Yepes HarpysKy
LLONONHUTENEHBIA TOK. Npuuem 3TOT AO-
NONHUTEILHLIA TOK MOXHO perympoBatb
nepeMeHHbIM Pe3VCTOPOM R3, wameHsas

6yneT UBMEHATLCA cpenHwi ToK, npoTexa-
10U Yepea Harpysky, a aHaWT, BulAENR-
{OLIAACA Ha Hell CPEeAHSs MOLLHOCTb.
Ecrm npy BCTaBfieHHON B CETEBYO po-
aeTxy Bunke X1 1 BKIoHEHHOM B rHeanaX2
NasNbHMKE UBMEPUTL Ha HEM NepeMeHHoe
HanpsKeHne, TO Npy nepeMetLleH ABAX-
xa pesvicTopa B paiitve nonoXeHus cTpen-
ka BONMLTMETPa 3adUKCUPYET nameHerne
HanpsoKeHUst IPUMEpPHO OT 150 po 210 B.
EcTecTBEeHHO, BK/IOYMB B rHe3aa X2 Ha-
CTOMLHYIO Namry, MOXHO W3MEeHsTTL fap-
KOGTL ee cBeyeHns. Kak B NepBoM, Tak UBO
BTOPOM BAPUAHTaX MOLHOCTbL Harpy3kuHe :
OJDKHA NPEBLILLATL 30 Br. :
BmecTo anona 12266 noponeT Apyroi
BLINPAMUTENBHBIA, paccuvTaHHbIiA Ha TOK
He MeHee 300 MA 1 06paTHOE HanpsKeHne
guutie 300 B, aBMECTO TPUHUCTOPA KY1016
— KY101r, KY101E. Ecnu npuMmermTh 6o
nee MOLUHLIA auopa, HanpyMep L245A, n
yCTaHOBATL TPUHWACTOD Ky2014—KY20171
wnn KY2021—KY202H, perynatop MOXHO
WCHONb3IOBATHL ANK YNPaBNeHUA Hanpsoke-
HUEM Ha Harpyske MoLLHOCTHIO A0 400 Br.
HanaxweaHue perynsropa CBOAWUTCA K
nposepke v noaGopy npeaencs perynupo-
BaHWS HANPSUKeHMA Ha Harpy3ke. Bxmouns
8 rHeana X2 HacToNLHYIo naMmny, uaMmepn-
10T HanpskeHUE Ha Hew Npu kpaiAHvix nono-
WeHNSIX ABWKKA - pe3ncTopa. MuHumanb-
Hoe HanpsxeHue (okono 150 B) X
ycTaHapmBaioT noaGopoM pesnctopa R1, \
MaKCUManbHoe — NoaGopoM PesncTopa \
R4. B 3aK/MONEHVE MONE3HO UBTOTOBUTL 1\
OTTpafyvMpoBaTh LuKany NepemMeHHOTo pe- \
aucTopa. N\
B aHauTenuHo Gonee WWPOKWX fipe- \
\
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Harpyske ¢ NOMOLLLIO perynaropa, noxa-
3aHHoro Ha puc. 7. Harpyaka (HactoneHan
namna) B HeM BK/IOYeHa B ceTb yepes
AvonHbii MocT Ha anopax VD1—VD4. u-
OAibl BKJNOYEHBI TaK, YTO NOKA 3aKPLIT TPU-
Huetop VS1, Tok yepes namny He Teuer.

BuinpsMnexHoe MOCTOM HanpskeHue
NPUNOXEHO K aHOAY M KaTofy TpuHUcTopa
Y OHOBPEMEHHO NOCTYNaeT Ha 3apsiaHYIo
Ltenb, COCTORLLYI0 N3 pesncTopos R1, R2 u
xoHaeHcatopa C1. Kak Tonwxo koHpeHca-
TOp 3aPAANUTCA 10 ONPeAeNeHHOro Hanpsa-
SKEHUS!, TPUHUCTOP OTKPOETCA U 3aMKHeT
Aunaroxans Mocta. Yepes Harpysky nove-
yeT Tok. Taxoe cCny4aerca Npu Kaxaom
nonyrepuoe ceTesoro Hanpsokenns. Mo-
MEHT OTKPLIBAHWA TDUHUCTOPA, WHaue ro-
BOPA sNOPLMA» NOCTYTIANOWLeNH Ha Harpy3Ky
3NSKTPO3IHBPI YN, 3aBUCHT OT EMKOCTU KOH-
Aencaropa M o6uiero ConpoTUBNEHNS pe-
3UCTOPOB. VIaMeHATL 3TY «NopUMIO» MOXHO
NEPOMBHHLIM PE3UCTOPOM.

\ Bmectoe auonos 12266 nogoiner roto-

N\ Bt BLIpAMUTELHLE MocT KLI402—KL1405
c OyxBaHHbiMKM mHaexcaMn AT, X, W.
Ecrm ¢ anonamm MoutHoCTL Harpysku He
RomxHa npessitats 100 B, To ¢ MocTOM
oHa MoxeTr pocturatk 400 Br. Ecnm xe
Harpyaka mexee 100 BT, TpiicTop MoxeT
Gbms KY201K unm KY201)1.

KOHCTPYXUMA 3TOrO perynatopa HU4eM
He OTIM4aeTCs oT Npeabiayulero. Mpunpo-
BepKe 60 U rpanyupoBKe LLKask pesncTo-
Pa NOMHUTE, YTO Npeae/ibi U3MEHEHNUS Ha-
Bnpmxmmmrpyaxecoc‘rm:w..zw

Perynsitop MoulHoCcTH MOXHO cobpats U
Gea AMOQHOro MOCTa — NO NpUBEAEHHOM
Ha puc. 8 cxeme. Ho B 3TOM cnyvae nowa-
RoGSTCA ABa OAMHAKOBLIX TPUHUCTOPA. Ot
BK/MOYGHLI Tak, YTO Kaxabih pabortder npn

\\ «CBOEGM» NOMyNEepUoNe CeTesoro Hanps-

xeHua. Tak, korna Ha BepxXHeM Mo cxeme

NpoBOAE NOROXMTENLHLIA Nomynepuon,
3apskaeTcs (yepea peanctopul R1, R2 n
A\ anoa YD2) xkoHaeHcaTop C2 n oTkphisaeT-
I\ c# TpuHmcTop VS2. A npyu nNosBneHun Ha
3TOM NPOBOAE OTPULIATENLHOro Nosyne-
puona TpuHMcTop VS2 3akpwiBaercsi, Ho
3aT0 oTkpbiBaerca VS1 (ecrecteeHHo, Kor-
Aa sapaauTca koHaeHcatop C1). Tok ue-
pe3 Harpy3aky 6yaeT npoTtexaTs B 06a nony-
Neproaa HaNPKeHWs, Ho 06LLAs «NOPLMA»
€r0 3aBMCHT OT NONOXEHUA NBWXKE Nepe-
MeHHOro peaucropa R2.

B atoM perynsiTope MoXeTe UCNONL30-
BaTb TpUHMUCTOPH KY202K—KY202H,
KY201K, KY201J1. C ypuHnucTopamu cepum
KY202 moujHocTe Harpyaku me fAofokHa
npesLiuaTtL 1000 BT, ¢ KY201 — 400 Br. B
noGoM BapraHTe HanpAXeHe Ha Harpya-
Ke ynaetcR uaMensitb ot 25 po 210 B.
i [voan MoryT Obime 12266—[0226]1, koH-
 leHCATOPHI M PE3VCTOPL! TAKWE Xe, YTO U
i BNpeasaywel KOHCTPYKUMN,

B HanaxueaHun 3TOT perynsirop Taxxe
HyXaaeTcst U Hawsaet paboraTtk cpasy.
HoBoaMoxeH addexT, kornanprnepems-
eHV ABMKKA NEPEeMeHHOTO Pe3ucTopa
%3 BepXHEro Mo cxeMe MNonoXeHns B HU-
: XHE@ SPKOCTL NAaMINb! U3MEHUTCH CKauKo-
= 00pasHo. 3TO 3HAYUT, YTO TPYHUCTOPLI
{ OTKPLIBAIOTCH NPV Pa3HOM HaNpPsDKEHWNA Ha
ynpasnsiowyax anextpoaax. Ecm nopo-
Hoe HabmMoaaerTcn, OTBEAUTE ABVOKOK pe-
MCTOPa OT NOJIOXEHM] NonBneHus 3d-
dexran noouepenHo aaMKHUTe (HanpuMep,
TBEPTKOM C M3IONUPOBAHHOMK pyukoit) yn-
PaBNSIOLLMIA INEKTPO KAXA,0ro TPMHACTO-
pa c ero karogom. ToT TpuHUCTOP, NPW

3aMbiKaHM SNEeKTPOAOB KOTOPOro namna
NOracHeT, UMeeT MeHblliee HanpsbkeHue
OTKPLIBaHUSA NO YNPaB/HIOLLLEMY 31eKTPOo-~
Aay. HyxHO yBenuumMTL conpoTuBieHne pe-
3UCTOPA, CTOALLEro BN Mexay 3TUMn
3NeKTPoAAMH, UK YMEHBLLMTL CONPOTUB-
NeHe BHAIOrMYHOIO peauctopa ans apy-
roro TpuHmMcTopa. Ecnm, k npumepy, naMna
racHeT NPy 3aMbIKaHAW 3NEKTPONIOB TPU-
HUcTopa VS1, yBennumeaioT conpotuene-
Hue peauctopa R1 nuGo ymeriiwalor R3.

MoxeT TaK cny4mnTLes, 4To paGoTaloimit
PerynsTop MOWHOCTU CTAHET UCTOYHUKOM
noMex, KoTopuie GyAyT NPOCITYWMBATLCS B
paavonpuemtiike. Torpa BKlOYMTE B pas-
PbiB OAHOrO U3 CeTeBLX NPOBOAOB APOC-
censb L1, a napannensHo cetesbiM NPoso-
nam nogxniouwmre GyMaxHLIA konaeHcaTop
eMKOCTHIO 0,25 Mk®D Ha HOMWHANLHOE Ha-
npsokeHre He Hiwke 400 B. Apoccens Ha-
MoTaifTe Ha oTpeaxe KpYrnoro Geppuro-
BOM0 CTEPXHS [UMHOM 25 MM OT MarHATHOM
aHTEHHbL! TPAH3UCTOPHOTO NPUeMHKUKA ~—
BCEro HyXHO YNIOXUTL NATL CNOEes NPoBoAAa
naB-10,6...0,7.

IJIEKTPOH-
HAS
UI'POTEKA

Cnoco6HOCTU TPUHUCTOPA pearupoBath
Ha KOpOTKWe UMNYNLCHBIE CUHANK!, OcTa-
BaTLCR Nocle «cpabaruiBaHusi» BO BKMIO-
YEHHOM COCTOSIHUM, BK/HOMATLCS MM Bbi-
KAIoYaTECR B 3aBUCUMMOCTU OT ¢askl
CeTesoro HanpsDKeHust, yNpaBnsiTe MOLLL-
HOW Harpyskoit o6ecrne4mBaioT Bce 6ofb-
Liee NPUMEHEeHNe 3TOMY NOTYNPOBOLHN-
xoBoMy npubopy B Takoit coepe
TEXHUHECKOr 0 TBOPYECTBA, KaK 3eKTpOH-
Hble Wpkl. BOT HECKOMLKO KOHCTPYKLMIA
WP C UCNOMBL30BAHWEM TPUHUCTOPOB.

«KpacHbid wm aeneHbiits. Bxmouus wr-
POBOIA aBTOMAT B CEThb, UIPAaIOLLNIA I0JDKEH
3arafate UBeT namnkl, KoTopas, Nno ero
MHEHUIO, BCNLIXHET, a NOC/E 3TOro HaXaTk
NYCKOBYIO KHONKY. Ecnm saxrnack UMeHHO
namna Takoii oKpacky, urpaiouimii nonyda-
€T O4KO UNM HECKQNILKO OYKOB — B 3aBUCKU-
MOCTH OT YCJIOBWA UIphl.
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Kax npaBuno, B nofo6HLIX UrpoBbLIX YC
TPOMCTBAX NPUMEHSIIOT FreHepaTop cnyyait- ©
Hbix curHanos. B aaHHOM aBToMare poss ;
reHeparopa BbLINOJHAET OCBETUTENLHAR :

CeTb C I0CTaToOuYHOM AUIR UIPbl YacToTOM
CNeA0BaHUA «CUrHAJIOB» — NONYNEPUOLOB :
HanpsoxkeHus (100 'y). A B kauecTee KoM- :
MYTUPYIOLLUMX 3IEMEHTOR, pearupyloLimx :

Ha «CUHa Ii» , UICNOMNL30BaHB! TPUHACTOPHI ; -
VS1 u VS2 (puc. 9), B aHOAHbLIX Liensix:
KoTophix cToAT namMnkl HL 1 (kpacHoro uge
1a) u HL2 (3eneHoro ypera). :

B nokasaHHOM Ha CXeme NOJNIOXEHWM :
nepexmoyatens SB1 u Boikmoyatensa SB2 :
koHneHcarop C2 noaxmoueH k obmotke I :
noHxaioujero TpaHcopmaropa T1, a Ha :
aHOAHBIE LieN TPUHMCTOPOB NOAAHO NoC-
TOsIHHOE HarnpsDkeHUe C BLINPAMUTENS, Bbi- =
nosHeHHoro Ha auopax VD1—VD4. Kou- =
[eHcaTop Nepe3apskaeTcs C 4acToToi =
100 Iy, » TpyAHo yranarh, B Kaxoi
MOMEHT Ha ero Bbirofiax byaer 1a unu nHas <9:
NONSPHOCTL HANPSDKEHUST. T

Korpa Haxumalotr kHonky SB1, koHaeH-
Carop OKas3LBAeTCH NOAKMOYEHHLIM K yN- z
PABNSHOLLMM 3M1EKTPOAIAM TPUHUCTOpPOB. Ho -
OTKPLIBAETCA MWL oAWH U3 Hux. Ecru,
CKXKEM, Ha NPaBoM No cxeme BLIBOAE &
xoHneHcaropa C2 nuoc HaNpsDKerys, aHa <
NEBOM — MUHYC, OTKpoeTcsl TpuHucTop T
VS1 u aaroputcs namna HL1. Mpu o6par- <
HOM NONAPHOCTIA OKAXETCH OTKPLITHIM TPU-
HUcTOp VS2, cBeTuThes 6yaet namna HL2.

Yro6wl noracute NamMny U NPUBECTU as-
TOMAT B UICXOHOE COCTOHUE, HY)XXHO Kpar -
KOBpEMEHHO HaxaTb KHONKY SB2 u cHaTk
HanpsXeHUe C aHOAHLIX Liefell TPUHUCTO-
pos.

TpaHc¢opmaTop MOXET GbiTh FOTOBLINA,
Hanpumep, YHUGUUMPOBAHHLIA BLIXOAHOM
TpaHc G opMaTOp KaapoBoii pa3BepTKy Te-
nesuaopa TBK-110J12. Ho ero npuaercs
HeMHoro aopaborars — pasbeanHUTL Ha
LIleYKe C KOHTaKTaMM CoeanHEHHbIe BMeC-
Te BLIBOAKL! BTOPU4HLIX OGMOTOK (OHM CO-
eQvHeHk nocneaoBaTentHo). MoMHuTe, YT
obmotka ll HamoTaHa Gosiee TOHKIIM NPo-
BOAIOM U coaepxuT Gonblliee YACHIO BUTKOB
no cpasHenuio ¢ o6motkoii Ill. Nopoiner
LPYr oM roToBLIk MM caMofieNbHLIA TpaH-
copMaTop MOWHOCTHIO He MeHee 5 Br ¢
HanpsbkeHuem Ha o6Motkell 15...25B, aHa
o6motkelll—12...16 B(npuTtoke nio 0,2A).

Anoasl Moryt Guith MoGkie U3 cepuii
0226, KA 105. Konpexcarop C1 —K50-16,
C2 — MBM nm ppyroit 6ymaxHest. Tpm-
HUCTOPLI— MOGLIe U3 cepuii KY201, K202,
HO C BO3MOXHO MEHbLLIM TOKOM YTpaBns-
I0LLLer 0 3NeKTPoAa, HeOGXOAUMEIM ANA OT-
KpbiBaHWs TpuHucTopa. Jlamnks — MH26-
0,12 (Ha Hanpspkenmne 26 B 1 Tok 0,12 A).

Kak npasuno, urpa HaumHaet paboTtaTtb
cpa3y. OaHaKko MOXeT CIYYUTLCS, YTO NpU
HaxaTuM kHonk SB1 He 3aropurcs HU
OfiHa U3 Namn. 3T0 3HAUUT, YTO KOHAEeHCa-
Top C2 He ycnen 3apaauThes (Nepexmoqe-
HIe NPOUIOLLIJIO B MOMEHT Nepexoaa nony-
Neproa CeTEeBOr 0 HANPSDKEeHNA Yepes HoMb
MM B6J/M3U 3TOM TOUKWM) UM 3apsannca
HepoctTarodHo, YToOH obecnedunTs HyX-
HbiA TOK Yepe3 ynpaBNsIOWMWIA 3MEKTPOL
TpuHucTopa. Ho eeposTHOCTL Takoro co-
cTosHUR Heenuka. MpaBaa, oHA yMeHb-
WAaeTCR C YMEHbLIEHUEM CONPOTUBNEHUR
OrPAHUNUTENBHONO PEe3UCTopa, U 3To fB-
NeHne MOXHO UCNONL30BATL B Urpe, NoAo-
6paB Tako# peancTop, yToOw obecrieunsa-
nack paBHas BePORTHOCTL TPEX COCTORAHMIA
NaMn; ropyuT KpacHas, FopuT 3eieHas, He
ropyT HA onHa.
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Ecmv y Bac HaAaeTca KHONOYHLIA Nepe-
Knlouarens ¢ ABYMS rpynnaMn KOHTaKToB
Ha NepekoyeHre, Urpy MOXHO HECKOJIEKO
ynpocTuTs. B 3TOoM criyyae BMeCTO SB2
BNAuBaloT HOPMANLHO PA3OMKHYTLIE KOH-
TaKThi AONOC/HUTENHOM rPYNNbL Nepekio-
yatens SB1. U Tenepb npy HAXATWA KHOM-
K1 nepeknovaTens OAHOBPEMEHHO C
NOAKMNIOYEHNEM KOHAEHCATOPA K TpUHNC-
Topam GyfeT NOAABATLECH nUTaloLLee Ha-
npsuketve ot BunpsimyTens. MNpu otnycka-
HIM Xe KHOMKM CBeTAWAancs namna Gyaer
racHyTb.

«Kto 6GhicTpee». Xopowiaa /m y Bac
peakuma? MNpoBepuTL 3TO NOMOXET UIPo-
goii asTomat (puc. 10), cocToswuii us
nynkTa yNpaBneHus, KOTOpLIM NONL3YETCs
cyabs, ABYX NYNLTOB UIPAIoLmX 1 Gnoka
curHanuaalmm. Kaxass urpaoumin (nx,
ecTecTBeHHO, ABoe) GepeT ceoll NynkT U
cneauT 3a Tabno curHanmaatmm. Kak Tonk-
X0 BCnbDHET namMna (Mnn noAcee'wBaeMasn
npoapauHas NnaHka) ¢ HaANUCHIo «CrapT»
nn6o pa3nacTcs 3BYKOBOV curHan (o Tom,
Ha KaKoii CUrHan HYXHO pearmpoBath, Cyabs
npefynpexaaer 3apaHee), KaXAbiA urpa-
1OLLWA [,OIDKEH BO3MOXHO BLICTPEe HaXaTb
KHOMNKY Ha cBoeM nynTe. Ecrm ato caenan
paHbwe nepe.if urpalowwii, Ha Tatno
BCNLIXHET NaMna ¢ HAANKCHIO «1», a ecnn
BTOPO — NaMna ¢ HaJINUCHIO «2».

MpoBeas Urpy ¢ HECKONBKMU YHaCTHW-
Kamu, HETPYAHO BLIABUTL NoGeautenst —
Toro, kTo o6napaeT Myuweli peakumei.

B nynkte cyAiby pasMellieHbl KHoNoyHbie
suioiovaTen SB1—SB3, B nynsTe nepso-
ro wrpawiiero — BbiK/KovaTenb SB4, B
nynkTe BTOPOro — BuiK/louaTeslb SBS. Bce
NyNsTel COEIMHEHH Yepes pasbeM X1 c
GNOKOM CUrHanu3aLym — B HeM HaxoaAUTCA
namna HL1 ceeTosoro Tabno «CrapT», 3By-
KOBOM CUMIHANM3ATOP N UMHAWKATOP HaXa-
T KHOMOK UMPaloLLInMN.

3BYKOBOW CUfHATM3ATOP, BLINONHEHHLIA
Ha TpaHaucTopax VT1, VT2 n avHamuiec-
xoii ronoeke BA1, npeacrasnset coGoit
rexepatop koneGaHwi4 3ByKOBOI HacToThl.
MNutanme HA reHepaTop Nopaercst epes
KHOMOuHLIM BhiKNouaTen SB1 Ha nynere
cyAbn.

Namnbt HL2 1 HL3 yHankaumm HaxaTtva
KHONOK WUMpalol{MMn NOAK/HOYEHB! K TpK-
mctopam VS1 nVS2. Ynpasnsiolume 3nex-

TPOAE TPUHCTOPOB COEAMHEHK Yepes pe-
aucTopbl R2 1 R3 ¢ KHONOUYHLIMU BbIKNKOYA~
TeNsMUNYNETOB UIPAIoLLKX. TPEANoNoXUM,
4TO NEPBLIA UTPAIOLLIA YCTIEN HAKATE KHOM-
Ky SB4 cEoero fynsra paHblle, Yem BTOPOA
— xnonky SB5. Torpa peauctop R2 oka-
XETCH MOAK/MOYEHHBIM K NMIOCOBOMY Bbi-
BOZY MCTOWAKKA NUTAHWA W Yepe3 ynpas-
NSoLMIA 3NeKTPOA TPWHKCTopa VS 1 noteuet
Tok. TpUHUCTOP OTKPOETCS, U NaMna HL2
aaxoxkeTcA. Ecnv aaxe tenepb BTOpOA Ur-
paloLmii HAXMET KHOMNKY SB5 Ha cBoeM
nymste, TpuHuctop VS2 He OTKpoercs,
NOCKONEKY €r0 YNpaBnsiowmiA 3neKTpoa
OKaXXETCA NOAKMOUEHHEIM yepes anoa VD1
W OTKpLITLIA TpumcTop VS1 K katody.
Namna HL3 He 3aX0KeTcs.

AxanormuHo Gyaer paGotarb asTomar,
ec/M NepBLIM HAXMET KHONKY Ha CBOeM
nynsTe BTOpOY wurpaloumii — BCNLDHET
namna HL3, a HL2 ceetutics He GypeT.

MockonbKy yKasaHHbie Ha cxeme Tpu-
HUCTOPL! LIONMYCKAIOT TOK B OTKPLITOM CO-
cTosHUM He Gonee 75 MA, namnst HL2 1
HL3 cneayet ucnonb3osaTb Ha Hanpsbke-
une 2,5 B npu Toke 0,068 A (MH 2,5-
0,068). Nlamna HL1 — Ha HanpsokeHue
3,5 B npu Toke 0,26 A (MH 3,5-0,26).
TpyHUCTOPH MOMYT GbiTb niobGble apyrve
ua cepum KY101 vinn KY201 (npupertcs
nono6parts pesuctops R2, R3 m nocta-
BUTL GoJiee MOLLHBIE CUMHANLHBIE NaMNb).
Ivons — moGuie ua cepym 1226, peanc-
Topbl — MNT-0,25, koHAeHcaTop — MEBM.
Bmecto TpaHauctopa MMN38 moxHo wc-
nonb3oBats Mo6oi TPaH3UCTOp cepuit
MN37, MN38, a BMecTo MMN39 — no6oii
ua cepuit MN39—MMN42. AuHaMuueckan
ronopka — 0,11-6 wnn apyras, Moll-
HocTeio 0,1—0,5 Bt co 3BYKOBOI KaTyw-
koii conpotueneHvem 6...10 Om. Uctou-
HUK NuTaHus — Gatapen 3336, Ho nyulle
scero (pa, noxanyi, v BuirofHee) Npu-
MEHUTL ceTeroil GNOK NUTAHUA C HYXXHLIM
BLIXOAHBLIM HaNpPsDKEHWEM NP ToKe Ha-

rpy3ku He meHee 400 MA.

Mpu nposepke U HanaXUBaHWN ycTpoii-
crea non6opoM (ecim aTo NoHaaoouTca)
peaunctopos R2 u R3 poGuealotcs HAfex-
HOMO OTKPLIBAHWA TPUHUCTOPOB NPY 3aMbl-
KaHW KHOMOYHLIX BbikniovaTenedd SB4 u
SB5 cOOTBETCTBEHHO. TOHAMBHOCTL3BYKO-
BOIO CUrHANA MOXHO M3MEHUTL NOAGOPOM
pesuctopa R1 nm koHnaexcatopa C1.

«CHaiinep». B 310l urpe, XaK v B npe-
Abyiylleil, OLEeHVBAeTCA CKOPOCTb peak-
LM —y HACTOSLLLEro cHalinepa oHa ALOJX-
Ha GbiTh O4eHb BLICOKOM. MOXHO cka3atb,
41O 3Ta Urpa — MOAEPHU3UPOBaHHLIN Ba-
puaHT npeabiayuieii. MoaepHusaumss 3a-
KnioyaeTca He B TOM, YTOObl BO3MOXHO
6LICTPee HaXaTh «CBOIO» KHOMKY, a ellie U
YNOXUTLCA B onpeaeneHHoe (Becbma Ko-
poTKoe) BpeMsl.

Kak » HACTORLIMIA cHalinep, y4acTHUK
Urpbl 3aHUMAET UCXOAHYIO NO3NLMIO (cka-
XeM, niexa) Ha HEKOTOpOM PaccTOosHMM OT
MULLIEHW 1 HA6IOpAeT Yepea ONTUHEcKuii
nNpuLIEN BUHTOBKN (NN Yepes3 3pUTentHyio
TpyGy, NPpUKpernneHHylo K CTBosly camo-
LeNEHOIA BUHTOBKW) 33 «16NI0UKOM» MulLIe-
HW.

B6m3n oOT cHalinepa pacnonaraercs
APYroi yHaCTHUK WPl — CYAEA C NYNETOM
ynpaBneHus. Kak To/iKo OH HAKMET cTap- :
TOBYI0 KHOMKYy Ha nynkre, B8 «BNouUKe» :
BCNLIXHET ManorabapuTHan 3neKTpuuec- :
K3n namna — CBETOBOI CUrHannaartop. B
aTO MFHOBEHLE cHainep AODKEH «BbICTPE-
MTb» —HaXaTh KHOMKY BbIK/ONaTeNs, pac-
NONOXEHHOr0 BMECTO CMYCKOBOIO Kpio4-
xa. Ecnm «BbicTpen» cpeflaH BoBpemsi, Ha
LUTE C MULLIEHHIO 3arOpMTCA CUMHANEHAR
namMna, M3BeLLAIoLLast O «MonafaH». ;

Cxema wpbl NpuBeaeHa Ha puc. 11. B8
«560uKe» MULLIeHpaaMetLieHa naMna HL2,
a BKIIONAIOT €€ KHONOYHBIM Nepekniovare-
nemM SB1. Ha BuHTOBKE Xe YCTaHOBNEH
KHONOYHLIN BuiKIoYaTens SB2. MNpu Haxa-
Tvv KHONKM nepekniouarens SB1 oaHospe-
MEHHO CO BCnbbvBaHueM namnibl HL2 Ha-
yuHaeT 3apAXaTbCa KOHAEHCaTop C1.
3apAaHLIl TOK ero NpoTexaeT Yepea pe-
ancTop R3, SMUTTEpHLIA Nepexon TpaH-
avcTopa VT1 U ynpaBnsiouwii anexkTpon
TpwHucTopa VS2. Ho atoro Toka Hepocta-
TO4HO ANS OTKpLIBaHMs TpuHUcTopa. Ecnm
B TeYeHe BpeMEHN 3apANKU KOHAEHCaTOo~
pa (oKONo CexyHab) cHaiinep HaXXMeT KHof-
Ky BoiJrouatens SB2, pesuctop R4 oka-
WeTcsl NOAKMIOYEHHBIM K WCTOYHUKY N\
NUTAHKS, W Yepes YNPABNSIOUANA 3NeKTPOA, N\
TpuHMUcTopa noteyer Gonbluoii Tok. Tpu-
HUCTOP OTKPOETCS UBKMOUUT namny HL3—
dxa 6yaeT cBETUTLCA A0 TeX Nop, Noka Ha
ny/ibTe He HAXMYT KHOMKY Bblk/iovarens
SB3 1 He NpUBELYT YCTPONCTBO B UCXOA-
HOE COCTOSHME.

Ecm xe cHalinep He ycneet 310 che-
natb, IaMna oCTaHeTcH noraiuexHoi. Mpwn \
nonuitke o6MaHyTb aBTOMaT W HaXaTum \
CNYCKOBOT0 KPIouKa (KHONKN SB2) BUHTOB-
KW 3apaHee Cpasly Xe 3aropuTcs namna
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HL1, notoMy 4yto B 3TOM chnyyae yepea
peauctop R1 1 ynpaansiowmit anextpog
TpuHncTopa VS1 novever Tok. TpuHucTop
OTKPOETCH, M NaMna OKaXeTcA MNoAKMo-
YEHHOH K MCTOYHKY MTaHUs.

JNamnbixenarensHo MCNoNL30BATL MOLL-
HOCTHIO He MeHee 1 Br. MogoitayT, Hanpm-
Mep, asToMobuntHLle namnbl oT noadap-
HUKOB WMAKU yKaslatene#A NoBOPOTOB.
TpaHaucTop MoxeT GbiTe MoGoii U3 cepuii
KT315, MN35—MIN37 c koadduimeHTom
nepenaw voka 30...50, TpuHUCTOPHI —
noGule u3 cepym KY201. UctouHmk nura-
HUS — AiBe MOCNeAOBaTeSIbHO COeRUHEH-
Hbie GaTapen 3336 Unu ceTesoiA BLINPMU-
Tens Ha Hanpsbkenme 9 B.

Detanu urptl, xpoMe namn U BLIKIOYA-
Tem SB2, MoXHO pasMecTuTh B HeGonNb-
woMm Kopryce — nynsTe ynpaeneHusa. Ha
BEpPXHEH NaHenu ero yxpennsioT Nnepexsio-
yaver SB1 u suxniouarens SB3. OT nynb-
Ta NPOTArMBAIOT XIyT U3 rMbKiX MOHTaX-~
HbIX NPOBOAOB B M3OMNNALMKM, KOTOpLIE
NOAXOAAT K namMnam mwwenn: HL2 ycra-
HoBneHa B «AGnouke», HL1 U HL3 — B
BepXHUX yrnax muvwenn. CaMmy MueHb
pacnonaraloT Ha paccCTOAHWA ABYX-TpeX
METPOB OT nynuTa ynpaenedna. BGmuan
nyneTa — KUCXOAHANA NO3WUMR cHalknepa.
JABYy)XnNpoBOAHLIA LUIHYP OT KOHTaKTOB CITyC-
Kx0Boro kpiouxa (SB2) ero BuHToBKMNOABO-
DST K Nyn&TY.

Hanaxusanue ycTpoiicTBa HaWwsHaloT ©
noa6opa pexyma paboTw TpuHucTopa VS1.
Haxas kHonky Bhikmovartens SB2, noa6u-
paloT peamctop R3 ¢ Takum conpoTtuene-
HUeM, YToGb! TPUHUCTOP OTKPLUICA U 3aro-
penack namna HL1. BuikmounTL TpuHUCTOP
MOXHO KPaTKOBPEMEHHLIM HAXKATUEM KHOM-
xu SB3.

AHANOrMYHO YCTAHABNMBRAIOT PEXUM BTO-
poro TpuHMcTOpa — Noa6Gopom pesncTopa
R4. Ho npensaputensHo 3aMuIKaloT nepe-
MbIYKOM BLIBOAL! AMUTTEPA U KOMeKTopa
TpaH3ucTopa.

JDaneenposepsior paGoTyasTomara rnpu
OAHOBPEMEHHOM 38aMbIKAHWA KOHTAKTOB Bbi-
xknovarens SB2 u HaxaTim Ha KHONKy ne-
pexmodarems SB1. Mpu HeoGxogumMocTU
noa6upaior peanctop R3 ¢ Takum conpo-
THaneHweM, Yrobbl TPaH3IUCTOpP, a 3HAWT,
U TpuHUCTOP VS2 HAleXXHO OTKPLIBANNC.

«Tup ana mywketepos». MoMHUTE, Kak
NX0 CPEDKANMCEH U3BECTHLIE APY3bSA-MYll-
KETEephl, TOYHLIMW YKONaMK Wnar nopa-
Xasi CBOUX NPOTUBHKOB? Bl TOXeE MoxeTe
NOCOCTH3ATLCA B UCKYCCTBE BNAAGHA LUNa-
roi, ecnu cobepete aty wpy (puc. 12).
Mpasna, HacTosLei LWnar B Heit HeT, oHa
3amMeHeHa MeTamieckim ctepxHeM. Jlep-
XaTb Xe «lunary» npwaeTtca pyxkoi, Kax
HaCcTOsLMeE MyLLKETEph AepXan HacTon-
wyro wnary. B xauectBe «nNpoTUBHWKA»
MUCMOMNb3YETCA MULLIEHb, B «AGN0YKO» KOTO-
pol#i HyxHo nonacTkb «wnaro». Ho caenats
370 He Tak MPOCTO — «lunara» HOPOBUT
OTKNOHUTLCA OT LieHTpa U NoNacTL B OiHO
M3 KpaHKX KoNel MULLEHN.

Komuija n «a6nouko» MULLIEHW — MeTan-
nnyeckme. OHu coemHeHbl NPOBOAHKKA-
MW C YNPaBMSIOLLMMKN INEKTPOAAMU TPU-
HucTopos. «llinaras noaxmoueHa uepes
pesuctop R1 x kHONOYHOMY Nepexniovare-
mo SB1. Ecrm B nokasaHHOM Ha cxeme
MosIoXeHw KOHTaKTOB MepeknioNaTens
KOCHYTLCS «LNAroii» MoGoro KonLija Mu-
LEeHN, HMYero He NPoOU3oIANeT — Belb Ha
xoHaeHcaTope C1, C KOTOpLM coefimHeHa
«unara», HeT HanpsokeHnst. Ytobwl 3aps-
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AUTb KOHAEHCATOP, HAXMMAIOT KHOTKY re-
pexmouarens. Ero noaswkHLEA KOHTaKT
COEIUHAETCA C HWKHMM M0 CXeMe, U KOH-
AeHcaTtop 3apskaerca or Garapen GB1.
MoxHO fenatb «yKon».

NMpennonoxwm, «wnara» nonana B Ha-
PYXHOE KONbLO MULLIEHW, coeauHeHHoe C
TpuHucTopoM VS1. TpuHmucTop OTKpLIBa-
€71Csl, NOCKOoJILKY B LieNK ero ynpasnsioLle-
ro 3NexTpona NOSIBNKETCA TOK paspsiiku
KOHAEHCATOpa, U 3aXUraeTCA CUrHansHas
namna HL1 — oHa uaBewaeT o Nnonyuexnn
YeTLIPeX OYKOB.

Mepen cneayioWMM «yKONMOM» HYXHO
BHOBb HAXaTb KHOMKY Mepexmouarens m
3apaauTL KoraeHcatop. Mpu 3ToM noa-
BWKHbIA U BepXHWA MO CXeMe KOHTaKThi
NepexIoHaTeNa pasoMKHyTCA M oGecTouar
aHoAHbIe Lileny TPUHUCTOPOB. TPUHUCTOP
VS1 Buikniowurcs, namna HL1 noracHer.

TpHUCTOPH MOMYT GbiTh TaKUe Xe, YTO
W B npeasiaywieii wpe. lna or6opa Tpu-
HUCTOPOB MOXHO co6paTt MpocToe yc-
TPOMCTBO, NOKa3aHHOe Ha PUCYHKE BHA3Y
cnesa. B uens aHona npoBepaemMoro Tpu-
HUCTOpPAa BKJKOYEHA CWHANLHANA NaMna, a B
uenk yrpasnstioLLero aNeKTpoaa —Lenb U3
nocneaosarensHo CoeiMHeHHLIX Pe3ucTo-
poe R1, R2 u cypenouHoro uHamkaropa
PA1 ¢ TOKOM NONHOTO OTKNOHEHWS CTPENKU
no 100 MA. BHauane ABUKOK NepeMeHHoro
peancTopa R1, KOTOpLM M3MEHSIOT TOK B
Ueny YNPaBNSKIOLLEr 0 3/1eKTPoAa, CTaBsAT B
BepxHee Nno cxeme nonoxexne. Buikmoua-
Tenem SA1 Nodalor NuTaHWe U HauUHaT
NNasHO MNepemMelliaTb ABWKOK peanucTopa
BHU3 o cxeme. CTpesika MHavKaTopa npu
3aTom Byaer noxaswiBaTb NPoTEexaloLWit B
LLerni ynpaB/siioLLero 3/1eKTpoaa NOCTOoRH-
HuIA Tok. Kak Tonexo 3axokercsi namna HL 1,
3aMeyaloT NoKasaHus CTPENoMHOTO MHON-
xaropa — 310 M GyAerT 3HaueHMe TokKa
ynpasnsiowero 3neKTpoaa, Npu KoOTopoM
TPUHUCTOP OTKPLIBAETCA.

Ecnum TpUHUCTOPH! OTKPLIBAIOTCA NPY HKA-
XHeM Mo cxeme NONOXKEHUN [BUKKA nepe-

MEHHOTO PE3UCTOPA, HYXHO 3aMEeHUTL pe- -

3UCTOP APYIVM, C MEHbLWUM
conpotvenenmem (6,8; 4,7 nnn 3,3 kOM) —
TOr 1a MOXHO € Gonbllieit TOYHOCTHIO onpe-
LeMmTb HYXHGIA TOK YNpasnaioLLero anex-
TpoAaa. XKenarensHo oTo6paTL TPUHUCTO-
Pbi, BKJHOHAIOWMECS NPY MeHbLLLIEM TOKe.
CurHaneHblie naMnbl — Ha HanpskeHue

3,5 B, xoHaeHcaTop — GymaxHbIA (Hanpu-
Mep, MBEM), peauctop — M/T-0,25, kHo-
NoYHLIA NepexodaTent — ¢ OAHOM rpyn-
NOA KOHTAKTOB Ha MepexsioNeH1e.
MuilueHb BuIpe3aloT U3 XecTU OT KOHcep-
BHOW 6aHKK U NPUKASUBAIOT KOMNLLA U «R6-
JIOYKO» K NaHeNU U3 U30NMALIMOHHOIO Mare-
pvana. B naHemmnpeaBapuUtensHo ceepnaT
OTBEPCTUR U NPONYCKAIOT Hepes HAX TOH-
KMEe MOHTaXHbIe MNPOBOAHVKU B U30SLIMK,
NpUNasHHLIE K KoNbLAaM U «a6nouxy». Han
MMIWLEHBLIO YCTAHAB/MBAIOT CUMHANLHLIE
namnbl. MaHens NpukpennsloT K Kopnycy
CO CbeMHOW 3aaHeil Kpuiukoi. BHyTpu
Kopiiyca pa3meLLaloT TPUMHUCTOPHI, peanuc-
TOp, KoHaeHcartop M Garvapelo nuTaHus
(6o neramm BuinpamuTens). Ha sepxHeii
CTeHKe KOpnyca ycTaHaB/MBAKOT KHOMNOu-
HLIA nepekmoyaTens. B Takom Buae xop-
Nyc NpUKPenssioT K OCHOBAHWIO, BLIPe3aH-
HOMY K3 NOAXOAsLero MaTepuana.
«LLinaroii» crmy>xuT LIAPUKOBAsn aBTOPYY-
Ka ¢ MeTanmyeckum crepxHem. C6oky B
KOpiyce aBTOpy4Yku# CBepnaT oTBepciue,
NPOorycKaloT B Hero KOHel, TOHKOIro MHOMo-
XMIHOI0 MOHTaXXHOI 0 NPOBOAA U NpUna-
WMBaIoOT NPOBOA K cTepxHI0. [lpyroii KoHet|
nposofa NPONYyCcKaloT Yepes oTBepcTUe B
OCHOBaHWM, NOABOAST K KOPNycy u noa-
KJNOMAIOT K pe3ucTopy. HanpoTtue kopnyca
K OCHOBaHWIO NpwkpennsiiotT N-o6pasHyo
CTOMKY C HaTsIHYTOA Pe3NHOBOM HUTHIO U
MNPUBSI3LIBAIOT K HUTU ABTOPYUKY—«LLIMNAry».
Y106L! coenate «ykofi», HYXHO B3SiTb
ABYMA NanbLiaMK KOHel| aBTOpYYKH U Noc-
TapaThCA MOMNACTbL CTEPXHEM TOYHO B «56-
nouko». TONHOCTL NOMNAanaHUs 3aBACUT OT
HaTsDKeHust peanHbl — noabepute ero 3k-
cnepuMeHTansHo, 4Tobbl BnafeTb «una-
roit» 6GbU10 HENPOCTO. :
CoGpaHHylo Wrpy NpoBepsIoT nooYepea -
HbIM KacaHWeM «Lunaroii» Koneu v «s6nou4-
Ka» MulleHu. Mepen kaxabiM KacaHuem
HY)XHO, KOHEYHO, HaXUMaTL KHOTKY nepe-
xmosarens. Ecim xakas-To namna He 3a-
xuraercs, noabepure pesUCToOp ¢ MeHb-
KM conpoTueneHmueM. ECnum xe namnuiHe
BCMbLXMBAIOT NPY KOPOTKOM KacaH «LLna-
roif» xoner, MULLIEHM, NOCTABLTE KOHOEH-
cavop Gosbilielh eMKOCTH.

Martepuan noarorosun
10. BEPXAJIO
r. Mocksa
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ANEKTPOHHLIE

MY3bIKANbHBLIE

X apakTepHas 0cOGEeHHOCTb OMUChHE-

BaeMoi 3eCb KNAaBUaTypbl 3ak/o-
yaelcsi B TOM, HTO BbixoA Yy Hee He
3ByKOBOM, KaK B OGbMHBIX 3MU, a
BbIXOA LUMQPPOBOro MY3biKanbHOro UH-
Tepdeiica MIDI. K Takoit knagnarype
MOXKHO NOAKNIONATE PasNUyHbIE My3bi-
KanbHbie MHCTPYMEHTbI, €CNK, KOHeY-
HO, OHW MMEIOT Bxon 3Tofo WMHTep-
delica. MHorve npomelilineHHbe
cuHTeaaTopbl, Hanpumep, cepum PSS
dupMbi «Yamaha», UMetoT yMeHbLUIEeH-
Hble KNnaBMaTypbi, He Bcerga yaoGHbie
ons urpsl, u MIDI-knasuatypa ¢ NOJIHO-
pasMepHbIMU KNaBuLlaMn NO3BONSET
Cy\EeCTBEHHO paclupwUTe WX ucnon-
HUTENbLCKUE BO3MOXHOCTH. Mpn aToMm,
pasyMeercs, HUKakux nepeaenoxk Wi
KORCTPYKTUBRbIX A0PaGoTOK B UHCTPY-
MEHTE AieNnaTb He NPUXoanTCs — Hano
nvwb coeouHuTb MIDI-kaGenem kna-
Buatypy ¢ Bxonom «MIDI IN» cuHTesa-
Topa W 3anporpamMupoBarb efo Ha
npuem curnanos MIDI.

MNpepnaraemoe YCTPOWCTBO MOXeT
TaKKe CcTaTb YacThio Ballei pomalll-
He MIDI-cTyamm unm ncnonb3osarbcs
COBMECTHO CO 3BYKOBbLIMW MOAYNMAMU
M caMmnnepamm B GecknaBuartypHOM
«Rack»-mcnonHeHun.

LiuppoBoii My3biKanbHbii UHTEp-
deiic MIDI, nosemsuiniica B 1982 r.,
NO3BONUN pas3fenuTb UCMONHUTENLC-
xy10 (3aaolyi0) U 3ByKoreHepmpyio-
Wwyio (UCNONHAIOWLYIO) HaCTU My3biKalib-
HbIX UHCTPYMEeHRTOB [1—3].
Mepenasaemas MeXxay HUMK MHGOpP-
Mauus MMeeT BUa, NMpOCTbIX KOMaHA,
enMHbIX ONA KNaBULLIHBIX, rprudoBbIX,
OyxoBbIX M Apyrvx SMU. KomaHabl oT-
paxaioT Bo3[1eCTBUE UCNONHUTENS HA
MHCTPYMEHRT, HanpuMep, «BKJIIO4HUTD
HOTY», «U3MEHUTb NOJSIOXEHUE
PEMYNNATOPA» Hecmorps Ha To, YToO
NpUeMbi U TEXHKKa Urpbl HA MHCTPY-
MEHTax pasiMyaloTcs, KoMaHabl MIDI
yHUBEpPCaNbHbl, YTO NO3BONSAET COeAN-
HSTL SMU pa3sHbiX TUMNOB U Nonyyatb
NpY 3TOM  HEeBWAAHHble COYeTaHuA
UCAONTHUTENBCKUX U 3BYKOBbIX BO3MOX-
HOCTeW.

3anaya UCNONTHUTENECKMX YCTPOACTE
— xaK MOXHO 6onee NOJIHO U NpaBUlib-
HO BOCMNPUWHSATL WU Nepefatb cambie
TOHKWE OTTEHKW MY3biKa/lbHOro ncnon-
HeHuss CoBpeMeHHbie KhaBuaTyphl
SMW Ha3bIBaIOT AMHAMUYECKUMU, MNo-
TOMY YTO OHW (PMKCUPYIOT HE TONbKO
caM baKT HaxaTus kjiaBuuin, HO U
cuny, iM60 CKOPOCTb € HaXaTus [51.
4TO MOXeT BNUATb Kak Ha MPOMKOCTb
3ByKa, TaKk U Ha ero TemMGp — B 3aBUCK-
MOCTMU OT TOro, Kak 3anporpammmpo-
paH 3MW. Bonee Toro, cKOpoCTb Ha-
XAaTUS MOXET YNPaB/isiTb BKHOYEHNEM
3BykoBbixX 3¢hHexToB n Aaxe nepexnio-
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yeHveM TemMGpoB. Hanpumep, nNpu
«MSArKOM» Mrpe MHCTPYMEHT 3BY4MT
oaHMM TeMGpPOM, a Npy Gonee «XecT-
KOM» — APYrM. STUM NPUEMOM HacTo
NONbL3YIOTCS B C3MIIEPHBLIX WHCTPY-
meHTax. Ckaxem, 3afUCbLIBaIOT B C3M-
nnep 3ByK ¢opTenuaHo Npy CUJIbHOM
v cnaGom yaapaxno Knasuile, a satem
3ByKM CMELLMBAIOT B Nponopuumn, 3a-
BUCSILEl OT CKOPOCTU HaxaTusi. 3T0
No3BONSIET MMUTUPOBAaTL AMRAMU4ec-
KuiA ¥ TeMOpOBLIA Anana3on Haty-
pansHoro gopTenuaHo n rmbko ynpas-
NATb UM BO BpEMSA Urpbl.

OpHako MHoMvMe aKycTudeckue WH-
CTPYMEHTbI UMEIoT, NO Kpalineii mepe,
ele oaHy CTENeHb ynpaeneHms TemG-
pom. Tpudoskie, AyXoBbie MHCTPYMEH-
Tbl NO3BONSIOT B Gonblioi CTEnern
BapbUpOBaTh 3BYK YXe nocne B3ATUA
HOTbl. Mirpa Ha CMBINKOBbLIX WHCTPY-
MEHTax, Ha aneKTporurape cocTouT B
McKyccTBe NOATSXEK, BUGparto v Apy-
MX WCMONHUTENbHLIX 3¢ ¢EeKTOB HA
BCEM NPOTSHXEHUWN 3By4aHWUsi HOTbL. A
KaK 3aMaHYMBO KNaBULLIHUKY MCNOJb-

30BaTh HE aBToMaruyeckoe, a naneue-
BOE, eCTECTBEHHOE W XMBOE, «BUGpa-
TO» NUBO OXUBUTL aKKopA, BBEAS MO-
OYNAUMIO, He OTpblBas nNanbueB o
xknaBull! HyBCTBUTENbHAA K HAXaTWUIO
(aHrn. touch-sensitive) knasraTypa no3-
BONSieT BCe 3TO AenaTb, MOCKONbKY
uaMmepseT cuny LaBNeHUs NanbUes My-
ablKaHTa Ha BCEeM NPOTSXXKEHUU 3Byya-
HUSi HoTbl. BoaMoXxHo, B 6yayuiem no-
SBSITCA KNaBuaTyphbl, UsMepsiioLme cuiy
[aBNIEHVA HA KJIAaBULLK MO BCEM TPeM
HanpaB/IeHUsIM — MY3blKaHTbl HaBep-
HsiKa 3aXOTST BCe 3TO MCnonb3osathb.
KoHeuHOo Xe, Bce naMepsaemble na-
paMeTpbl AOMKHBI NepeaaBarbesl no
UHTepdelicy U ynpaensiTe BCeMKU NOA-
coeamHeHHbiMM SMU._ ina aToro craH-
papt MIDI npepocTaensieT cpeacrea,
CYTb KOTOPbIX cToGpaxaeT NpUBEAeH-
nan 3neck Taén. 1. Komarna «BK/HO-
YUTb HOTY» HeceT MHGOPMaLMIO O
cwune NGB0 0 CKOPOCTU HAXKATUA KadK-
ot KNaBuLn Knasnartypbl. Bce ouna-
MUYEecKUe KnasBuarypbl U3MepsiioT U
nepenaloT 3TOT NapameTp B Avanaso-

(KOR®OCO MORYRALMAN)
®

3Fh — peryasmop 31

40h — muncviovaTens 0
41h — paicmovaTens 1

SFh — paxmiovaTens 31

TaGauua 1
Komanna (s hex-xoge) Beiir Mepasit Galtt aamunix | Bropod Galtr pars
craryca {0...7Fh) (0...7Fh)
{n — nHowmep
KaHaRa)
BKJHWOYATL HOTY on Howmep HOTH HOKATIA
{1...7Fh)
BBHJHOUATDL HOTY 8n ;Homep HOTH CxOpPOCTE OTITYOKRHKA
on Homep HOTH Cxopoote =0
DABNEHUE HA KNABULLY AN Homep HOTH Cuna SABRGHIA
NONOXEHUE KORECA OEn Mragume 7 Gut Crapiume 7 6ur
CMEHA YTIPABJIEHAA 0Bn 0 — perynsvop 0 Crapiume 7 6ur
1 — peryantop 1 Crapume 7 6ur
(KORGCO MORYAMYAK)
®
®
®
1Fh — peryasvop 31 Crapume 7 6uv
20h — peryasvop 0 Mnegume 7 Gur
21h — perynsvop 1 Mnagume 7 Gur

Maapume 7 Gur
0 — sein., 7Fh — BxA.
0 — s, 7Fh — BKA.

0 — saxa., 7Fh —eua.
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He oT O (oTcyTcTeue 3syka) no 127
{dopTccumo). AHaNOrM4YHO KoMaHaa
«BbIKJTKOHUTL HOTY» coobLyaeT o cko-
POCTU OTITyCKaHWUA HOThI. HemHorve
KNaBWaTypbl UBMepPSIIOT 3TOT NapaMeTp,
I03TOMY BMECTO Hee 4acTO UCHIDAbL3Y-
10T komaHay «BKJIIOYUTEL HOTY» c
HYNEeBOI CKOPOCTLIO, 4TO He BoaGpa-
HReTcs craHaaptoM MiDl.Komanay
«JABNTEHUE HA KNABUWY» nepena-
10T NMUWE HEKOTOpLIe AMHAMUYECKUe
K/IaBNaTypsi—Te, KOTOPLIE BOCHIPUHU-
MaloT flagneHue MNasbues My3biKaHTa
Ha KNaBvully NOCHE  B3ATWUA HOTLIL.
Komanpa «MOJIOXEHUE KONECA»
fiepenaeTcsl NpU BpalleHUU xoneca
U3MEeHEeHUA TOHA, ecniy, KOHeYHOo, OHO
eCThb.

Bonuwaa rpynna xomaHn «CMEHA
YNPABNEHUS» 3apeaepeuposaHa ana
N06kiX, KaK ANCKPEeTHLIX, Tak U Hernpe-
PLIBHO AENCTBYIOLUX OPraHoB8 yrpas-
neHusi. MNpuesaska KOHKPETHLIX Nepe-
KnoYaTenei U perynaTopos K Kofam
nepenasaembix U NPUHUMAEMBIX KO-

MaHO WHOMBMAOyaNsHA ANA KAKOOrO
WHCTpyMeHTa. K HUM Xe OTHOCUTCSH U
KO1ecO MOAYASILIUMK, G MOMOLLBIO KOTO-
POro MOXHO BO BPeMS Urpbi YINpPaenfaTh
addexTom BuUGpaTO.

MNpepnaraeman MIDI-knaswatypa —
npoctenwan (cm. cxemy). OHa nepe-
DaeT nvWb Aee KomaHabl — «BKJ1IO-
HYUTb—BbIKTIOHYUTE HOTY» B nioGom
un3 wectHaauatmn MIDI-kaHanoe. Moc-
KOJIbKY KNaBuaTypa He AnHaMuyeckas!,
TO CKOPOCTb HAXXATUA-OTITYCKAHUSA ne-
penaeTcs gceraa oAMHaKoBoik — 63.
Kpome Toro, xkaxasie 300 mc nepepa-
eTca komaHaa «<AKTUBHASA MPOBEP-
KA» (GaitT OFEh), nHoraa ucnonesye-
Man ANA NPOBECKW 3NeKTPUHEeCKoro
coepnHeHua MIDI.

OpHokpucTanbHas MUKpo-3IBM
K1816BE35 (DI[26) no3sonuna CUMkLHO
YNPOCTUTL CXEMOTEXHWKY YCTPOIACT-
Ba. N3Y K537PP5 (DS1) conepxut
KOAb! NMPOrpamMMbl, BLINCNHAEMONA MUK~
po-3BM (Tabn.2). Mponycku 8 Tabnn-
ue Moryr ObiTk 3anosiHeHb! NGbIM

xonom. Pernctp K580UP82 (DD7) cny-
XUT ANIA XpaHeHUs mnaaleil 4yacTu
anpeca MN3Y [4]. CvrHan Ha BbixoAae
«MIDI OQUT» dopmupyeTcs fiporpam-
MHBIM fTyTEM, (TOGTOMY CKOPOCTH fle-
penayv HenocpeacTBeHHO I3ABUCUT OT
4aCTOTLI KBapLEeBoro pesoHaTopaZQ1l.
Ero yactora MoxeT GuiTk B Npeaenax
8820...8990 klNy — snonHe NoAOKAET,
HanpuMep, Ccnonb3yeMe:i B Aexkoae-
pax PAL peaoHaTOp Ha yactoty 8,86
Mru.

KHonka SB1 «C6poc» MuUkpo-3BM
CNYXUT AN NPOrpPaMMHUpPOBaAHNA HO-
mepa kaHana MIDI. KoHTakTe! knasua-
Typbl S1—S64, noaxiioyeHHbIe K Mynb-
Turnexkcopam Ki155KMN1 (DD1—DD4),
OfPALLUBAIOTCS MoCNeA08aTenbHO AN
o6HapyXeHUs HaxaTwiX kKnasuw. Bei-
XoAbl 3TUX MUKPOCXEM KOMMYTUPYET
mynbsTUnexcop K555KMN2 (DD5). Co-
CTOfHAE oOflpalimBaeMoro KOHTakTa
dukcupyeTca Ha TectoBoMm exoge TO
(suiBon, 1) MUkpo-3BM DD6.

Knasuartypa nuTaerca oT UCTOSHUKA
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NOCTOAHHOro Toka HanpsaxeHuem 5 B,
notpe6nseMblit Tok — He Gonee 0,5 A.

MNeyatHan nnava 1M yCTPONCTBA He pas-
pabatbiBanacbk. [N yMeHbLeHUA [/MHBI
xryra Mynstunnexcopsl DD1—DD4 pacno-
foXeHbl HEeMNOCPEeACTBEHHO Mo KNaBuary-
poii. BMecto MexaHW4ecKux KOHTaKTOB
S1—S64 MOXHO NPUMERNUTL NePKOHbLI C Mar-
HUTaMKW, 3aKpenieHHbBIMM Ha KNaBULLAX.
KoHraxT S1 cooTBeTCTBYET HUXHENA KNaBU-
we (Hota Jlo Gonblwoit okTaBwl), S64 —
camoii BepxHeil. Pasvem X1, yepea xoTo-
puiit k MIDI-knaBuarype nogxmouaiotr MIDI-
xabenb — craHaapTHas NATULWITHIPLKOBARA
posetka CLWIS (DIN-5) c He3anecTBOBaH-
HbiM1 KOHTakTaMm 1 n 3.

Muxpocxemy K1816BE35 moxHo 3ame-
HUTE Ha K1816BE39, K573Pd5 — Ha
K573P®2, a K555KM2 — Ha
K555KM12. Mynstmnnexcopsl DD 1—DD5 mo-
ryT 6biTh NIOGLIMUA  aHANOTUYHBIMIA CePUIA
K133, K555, K533, K1533.

Mpu 3aBeaoMO UCMpaBHLIX AeTanax W
Ge30tUMBOHHOM MOHTaXEe KaBUaTYpa Ha4n-
Haer paboTarb cpady nocne BKNOHEeHWUs!
nuTaHna. BEcim, 0iHaKo, 3TOro He NPoU3oWINO,
B NEPBYIO Odepeflb NpoBepLTe Ha/WMME Ha-
NPSXEHU MMTaHAA HA BCeX MUKPOCXeMaX.
Nonbaysick ocupnnorpadom, NoHatonaiTe
Ha Buisone 11 mukpocxembl DD6 TaxToBbie
UMITYNEChE. OTCyTCTBYE KoNte GaHiA —NPU3Hak
HENPaBWILHOM paBoThi STOI MUKPOCXeMb MM
pe3oHaropa ZQ1.

Janee nposoaHuK BuiBoaa 1. Mukpocxe-
Ml DD6 oTxmoumTe OT BeiBoaa 9 mukpocxe-
Mbl DD5 1 coepmHinTe ero ¢ obumm nposo-
poMm. K rHezpam 5 n 4 pasvema X1
NOAXMCYUTE ra/ioBHLIE TenedoHbl — B HUX
[OJDKHbI NPOCNYLUMBATLCR WENYKU C HYacTo-
Toi okono 3 My — aTo nepenalorca GalTHI
OFEh «AxTBHas nposepka». Ecnn ux Her,
3HaYWT HeMCnpaBHa OAHA U3 MUKPOCXEM
DD6, DD7 wau DS1. 3atem BoccTaHoBUTE
coeanHeHme BuiBOooB 1 M 9 muKkpocxem
DD6 u DDS5. Tenept ulenykn 8 TenedoHax
AODKHB! GbiTh CNBILLUHL! NPYU KKAOM HaXa-
THA U OTNTYCKaHWUM K1aBuul. Ecym 3710 He Tak,
HENCNPaBHOCTL HAXOAWUTCR B y3ne MUKPO-
cxeMm DD1—DD5 m6o cpepnmn xOHTakTOB
KNaBUATYPbl €CTh NOCTOAHHO 3aMKHYTHIE.

Knasuarypy noaxmoNaiiTe K MHCTPYMEHTY
B COOTBETCTBUM C PEKOMEHOALIMAMU, N3ANO-
»eHHbim B [3]. Npr BKMOYEHUN NMUTaAHUA
KNaBuarypa aBToMaTU4eCcky HacTpanBaeTCca
Ha nepsbin MIDI-kaHan. [lnn usmeHeHus
HOMEepa KaHana HaxXmuTe Ha kHonky SB1
«COpoc» U, He OTITyCcKan ee, Ha KJlaBULWY C
NOPFAAKOBLIM HOMEPOM HeOGXOAUMOrO Ka-
Hana. MepBOi OTNycKaTe KHONKY, 3aTeM
xnasuuly. Mocne Takod KoMMyTalum uenei
YCTPOWCTBA BCE KOMaHAbI Gy.uyr nepepaBaTL-
CSi MO KaHAJTY C HY)XXHbIM HOME|

A. CTVIIHEB

r. XyxoBckuit
JIUTEPATYPA

s CyGGornl M. MIDI. — IN/OUT, 1992,
2. Kymel 10. MIDI coobutenns. — IN/OUT,

e (];‘:vfmc“ AT MIDI1? P;
TO 'raxoe — Paamo,
1993 Ne'1,c.32, 33; Ne 2, c.23—-25.
4. Cramms B. B. ,YpyoolA B., Moxorormesa
0. O IpoexTHpoBaHKe uu(]:ponux YyCTpOHCTB Ha
ONIHOKPHCTANbHBIX MHKPOKOHTpo/Ulepax. — M.:
E)Hepma'roumna'r, 1990.
Kyanenol JI. A. OcHOBH TEOpHH, KOHCTDPY-
Ms1, IPOM3BOJICTBA H PEMOHTA 3/IEKTPOMj -
SHKATBHBIX HHCTpyMeHToB. — M.: Jlerkas u nu-
1ieBas NOMBILINICHHOCTD, 1981.

Astop crateH A. CTyaHeB npeajaractT OpHIH-

HaJIbHyK) pa3paboTKy ~— KoMmubloTep

3piKanToB ZX Spectrum, o6opynoBaHHKH

MID -aNANTEPOM, c nporpaMMaMHu

CeKBEHCOpa H HOTHOIO gemu(ropa Ten.
B Mockee (095) — 454-35
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BECKOHTAKTHbIN
MPEPLIBATEJ1b
SNEKTPOHHOU
CUCTEMbI 3AXUI AHUSA

BTONIOGUTE M, YCTAHOBUBLLME HA CBOMU

aBTOMOGUNL ANEKTROHHYIO CUCTEMY 3a-
XUraHUA HaBEPHOe YyXe OLEHWUNU ee npe-
umyllecTBa. KoHTaKTHLIN Xe npepbiBarent
NPOAOIKaET No-NPexXHeMy AOCTaBASATL X/10-
NOoThl. 3pO3uA, OKUCNIEHUe, 3arpsaHeHue
KOHTaAKTOB 3aCTasnsioT aBToMoGUTENA Ne-
proauyecku NPoBOaUTL paboTy No noaaep-
XaHUI0 Mx paBoyero coctoaHuA. M3GasuTts-
CA OT 3TMX 3a60T MOXHO, ECNA NONONHATL
BNEKTPOHHYIO CUCTEMY 3xxmraHmua popmm-
poBareneM UMITYNLCOB C GeCKOHTaKTHbIM
DNAaTYAKOM,

MN3BeCTHO HECKONLKO TWUMOB AATHMKORB,
CcNOCcOGHBIX paboTaTh B GeCKOHTAKTHLIX CHUC-
TeMax 3axuraHna — ¢oroanekTpuieckme,
ransBaHoMarHMTHele, napamerpudeckue. K
napaMeTpuueckum OTHOCAT Te OaT4uku, B
ocHoBe paboThi KOTOPLIX NEXUT Npespallie-
HAE W3MEHEHUA U3MEePAEMOI BenuyYnHLl B
nameHeHne napameTpa — eMKOCTH, MHAYK-
TUBHOCTU, CONPOTUB/NIEHUA, MArHWTHOTO CO-
npoTuBneHna. HanGonee nOCTYNEH V1A U3-
rorosnieHa B MIOGUTENLCKUX YCNOBUAX
napamMeTpU4eckiii 3NeKTPOMarHUTHLIA faT-
yuxk. Ero pabora ocHoBaHa Ha cesoicTeBe
MAarHMTONPOBOAA KATYLLIKKM, B KOTOPON Npo-
TeKaeT NepemMeHHbIn 3NeKTPUYEeCKUA ToK,
M3MEHATL CBOE MarHMTHOE CONPOTUBNEHNE
npyu BBeiecHWM B 3a30p MAarHUTONpOBOAA
deppomMarHeTUKa C MabiM yAeSbHbIM Mar-
HATHBIM COMPOTUBNEHNEM.

B muteparype HeoaHokpaTtHO Gbinn onun-
caHbl napaMeTpuieckue narimky ana Gec-
KOHTaKTHOW CUCTEMBbI 3aKWUIaHWUsi, Hanpm-
mep [1, 2, 3]. B 3TMX KOHCTPYKUMAX KaTYLLIKa
narinka, HamoranHas Ha LLl-o6pasniom dep-
PUTOBOM MarHMTONpPOBOOE, BXOAMT B CO-
craB GnokuHr-reHeparopa. Y Takoro peiue-
HAS MHOTO HefOCTATKOB — CHIOXHOCTHL
WM3rOTOBNEHUA B MIOGUTENBECKMX YCIIOBUSAX
MarHMTONPOBOAA [ATHMKA, CIIALLIKOM MANLIA
3a30p Mexay MarHuMTONpPoOBOLOM W nepe-
KMOHAIOWMM AUCKOM, 3HAYUTENbHbIA NOT-
peGnaembiii TokK.

Huxe onucaHa KOHCTPYKLMA GecKOHTaK-
THOMO NpepbLIBaTENA C INEKTPOMArHUTHLIM
LaT4MKOM, CBOBOAHANA OT yKasaHHbLIX Heao-
cTartkoB. BeckoHTakTHbIM NpepbiBaresb Mo-
xeT paboraTb COBMECTHO CO BCEMU MOAWU-
GUKALNAMU ANEKTPOHHLIX CUCTEM SDIAT IHUA
NPOMLILLLTEHHOTOM3roTosneHna {«3neKTpo-
Huka», sMckpas, «MA3»), a Take ¢ mobu-
TeNLCKUMA KOHCTPYKLIAAIMIA, ONUCAHHLIMA B
[1, 4, 5]

3TV 3neKTPOHHLIE CUCTEMbI 32)KMIaHUA

paccuUTaHbl Ha NOAKNIOYEHHe KOHTAKTHOTO
npepbiBarens, NO3TOMY BXOQHOW y3en Y HUX
rnocTpoeH Takum obpasom, 4Tobuwl obecne-
YUTb TOK Yepe3 3aMKHYTHIE KOHTaKTH Npepbi-
Batens 70...180 MA. CTonb 3HaumUTeNbHbLIA TOK
BbiGpaH [N YMeHbLLIEHUSI YYBCTBUTENLHOCTH
CUCTEMBI K COCTOSIHVIO KOHTakTOB Mnpepbisa-
Tensi. O6a3aTensHLIM )17 3NEKTPOHHOM crc-
TeMbl 3KUraHUA AB/METCA Y3en Noaasne-
HUA npebesara xoHTaKToB. [TpuMmeHeHne xe
GeCKOHTAKTHOrO NpepbiBaTens no3sonser
WUCKMIONUTD U3 CACTEMBI Y3eN MoAaBReHns
npebesra KOHTakTOB, BbIGpaTh ropasno
MEHbLLLMI TOK BXOAHOO Y3na v TakMm o6pa-
30M caenath ee 6onee HANEXHOM U IKOHO-
MuuHON. B pamkax 31Ol cratsi MpOcTo
HEBO3MOXHO NaTb pekoMeHAALMK Mo MOo-
NEepHU3AaLMK TOTOBbLIX CUCTEM 3aKMIraHvs,
NOCKONbKY CYLECTBYET MHOXECTBO CXeM-
HbIX peLleHMIA KaX NMPOMBILIEHHbLIX, TaK M
NOBUTENLCKUX.

MpuHuMnuanbHasa cxemMa 6eCKOHTaKTHOMO
npepbiBaTena nokasaHa Ha puc.1. Dammx
npeacTtaenaer cobou karylxy L1, kotopan
BMecTe C xoHaeHcatopom C3 BxommT B
COCTaB FreHeparopa, BoiNONHEHHOr O HaTpaH-
auctopax VT1.1, VT1.2 mukpocGopku VT1.
Mpu BxoXxneHun 3yGua aucka 8 3a30p Mar-
HATONPOBOAA KATYWKW MPOUCXOAUT CPLIB
xoneGaHWiA reHeparopa, Tak Kak 3Heprus
BNEKTPOMArHUTHOIO MO KaTYIIKM pacxo-
ayetcs Ha o6pasoBaHue BUXPEBOro TOKa B
3ybue.

B 3TOT MOMEHT TOK KO/UIEKTOPa TPaH3NG-
Topa VT1.1 ymeHblaeTcs, Bbi3biBas yBeNu-
YeHue HanpsxeHua Ha xonnextope. Tpur-
rep LLiMnTTa, BHINONHEHHLIA HA TPAH3UCTOPAaX
VT2, VT3, dbopMupyeT curHan C KpyThimu
¢poHTOoM 1 crnianoMm. TpaHaucTop VT4 pabo-
TaEeT B pexume nepexsioHeHms.

BxoxaeHue 3yGa nepemnoyalolliero mMc-
Ka B 3230p AaT4MKa COOTBETCTBYET MOMEHTY
3aMbIKaHUS! KOHTAKTOB NpepbiBaTens. 3xKBU-
BaNeHTHLIA YroJl 3aMKHYTOrO0 COCTOAHUA
KOHTaKTOB ONpeaessieTC B OCHOBHOM YrNo-
BO! LUMPUHOK 3y6LIA MCKA; ITOT Yron Bbi-
6GpaH paBHbiM 50°. HeGombwas norpetu-
HOCTb B ONpefiencHWr Yrna 3aMKHYTOro
COCTOAHUS KOHTAKTOB ofycrnioBneHa rmcre-
peavucom Tpurrepa LUmnrra.

TemneparypHas crabunuaaima reHepa-
Topa obecneueHa oTpuuarensHoi obGpar-
HOI CBA3LIO MO NMOCTORHHOMY TOKY Yepe3
peaucTop R2, BxNOYEHHLIN B LIEnb aMuTTe-
pa TpaHaucTopa VT1.1, auMogHoOi Tepmo-
KoMneHcaLen (amoaHoe BKMoYeHne TpaH-
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repa Wmrra dukcuposaHo crabummrpo- |
HoM VD1, 410 ucknsovaer 3aBUCUMQCTL Mo-
MEHTa 3aKUraHusi OT HanpsixeHus GopTo-
80l ceTM aBTOMOOWisi. Cssroamon HL1
CAYXUT ONA YCTAHOBKA MOMEHTA 3KUraHUs]

W BU3YanbHOr0 KOHTPOSIs paboThl Npepbisa-
Tens.

Katywka L1 HamoTaHa Ha KOnbLEBOM
MarHuTonposofie TUNopasmepa K7x4x2 ys
¢$eppura 2000HM. B MarHuTonposoae npo-
NUNEeH CKBO3HOW Na3 LWupUHOA 3 MM, a
06MOTKa pasMelLLeHa Ha CTOPOHE, NPOTHBO-
FIONOXHOI Nasy. O6MOTKa COCTOUT U3 37+50
8uTk0B NpoBoaa M3B-2 0,12. WnpuHa Ha-
MOTKM — 3,5..4 MM. Martutonposon s
MecTe HamMoTku Heo6xoOuMo oGMOoTaTb of-
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auctopa VT1.2) u npumMeHeHmem cornaco-
BaHHOM Naphbl TPAH3UCTOPOB, Pa3MeLLeH-
HbiX Ha 0HOM KpucTanne. Tok yepea aMuT-
TEpHLEA Nepexaa TpaHaucTopa VT 1.2 BbiGpaH
HeGonkLLMM, okono 1,5 MA. Braronaps stum
MepaM cTaGubHOCTL pexuMa reHeparopa
COXDAHAETCA B TEMMNepaTypPHOM uHTepBane
—48...4+90°C.

Hanpsixenue nuranus reHeparopau Tpur-

HUM C/IOEM JIaKOTKaHW WM MOKPbITh He-
CKOMbLKUMW CNOSIMY flaka.

K 06MoTKe NpuUnanBaloT eniBoabl [AMHOM
200 MM u3 npososa MITd, U30NUPYIOT
MecTa Nalikn U BCTaBNSIIOT KaTylWwky B 3Kpa-
HYpYIoLLYIO KOpPOoBKY € Npopeabio chepeaw.
MonoxeHue martmTonposona s s KopoGke 2
Y paaMelleHns ee Ha kpenexHoM dpnaHLe 1
unnocTpupyet puc.2. Kopobky MoxHO u3-
TOTOBUTL U3 MCTOBOIA NATYHU UK Mean (Ho
He ctamm) TonuwmHoii 0,2...0,4 MM. Marku-
TONPOBOA PUKCUPYIOT OTHOCUTENLHO MPO-
pean, BCTaBUB 8 Hee BKNIAALILL U3 NOPUCTOR
Pe3uHbl, 05epHYTHIN NONU3TUNEHOBOM NMNeH-
KO, Nnocne 4sro 3anBaioT KOpoOKy 3nok-
CUOHOK CMONOIA. *

Mocne sateeppeBaHwsi cMonbi KOpOGKy
NpuNanBaioT K naHily 1, BUNONHEHHOMY U3
donsruposarHoro CTeKNOTeKCTONUTa, nary-
HY i cTanu. XKryT sbisonos 3 sakpensior
Ha ¢dnaHue XoMyToM 4, GUKCUPOBAHHLIM
naitkoi.

B a1eKTpoHHOM yane NpumeHeHs! peauc-
Topbl MAT, koHaeHcaTop K1-7 (C1 — C3),
KS53-14 (C4, C5). TpansuctopHyio c6opky
KP159HT 1B 3ametsims oTAebHBIMY TpaH-
3uCTOpamM1 KpaiiHe HexenarenbHo, Tak Kak
YXYAWNTCA cTabnbHOCTL reHepartopa, 0co-
GeHHo B 06/1aCTH OTPHLIATENBHBLIX 3HaYEHUIA
Temrneparyphl.

Bce netanu dopmmposarens, kpome Ka-
Tyuwku L1, pasmeweHsl Ha NevaTHol niate

13 PONMLrUPOBAHHOIO CTEKNOTEKCTONUTA
TONUMHOA 1 MM, YepTex niatsl Npeacras-
JleH Ha puc.3. Mnaty, ycraHoBneHHyIo B
NPO4HYI0, MIOTHO 3aKPBLIBAIOLLYIOCH KOPO6-
KY, CneflyeT MOHTUpOBAaTL BO3MOXHO Grinxe
K NpepbiBaTeNno-pacnpenenmTeno aBToNOo-
Guns.

Hanaxusarme ¢popMuposatena ceoguT-
CA K noaGopke peauctopa R3. Moaxnioums
BOMbTMETP K KOSUIEKTOpY TpaHauctopa VT 1.1,
ROAGMPAIOT 3TOT PE3UCTOP {10 MUHUMYMY
NOKa3aHuWii BONbTMETPa — HanpsixeHue fo-
JOKHO BbiTh 2...3 B. 3ateM sBOAST 8 Npopeab
AaTiKKa CTabHyo fiactvHy. [Mpu 3tom
MOKa3aHWs BONILYMETPA AOMXKHB! YBEMUYUT-
ca no 6...6,5 B.

KoHcTpykiumsi ayGuatoro mmucka, paccuu-
TaHHOIo ANl YCTaHOBKU Ha YeTbipexLuuH-
ApPOBLIA nBUratens, nokasaHa Ha puc.d.
Jmck MoxHO usrotoBuTh 113 Mo6oit Manoyr-
NepoaMCTON MSIrkoid cTam. Ero dukcupyior
CTOMOPHLIMY BUHTaMK Ha Kyfnavke Npepbi-
sarens.

YcraHoska KaTywiku 8 npepbisatess ume-
€T OCOGEHHOCTM, 3aBUCALMBE OT TUNa Npe-
puisaTens-pacnpenenuTenst 3aXuraHus.
Huxe paccMatpusasTcs BapuaHT ee MOH-
TaxXa 8 npepbiBaTesNb-pacnpeseniTent
P-118 asromo6una «Mocksuy-412». nnn
3TOro HYXHO NOC/EeAoBaTeNbHO CHATL pac-
npeaenuTens, «GeryHoks 1 BakyyMHbili pe-
rynatop. 3ateM, BbIBEPHYB BUHTH! Kpensie-
HUS HeNnofBUXHOMN NNacTUHL X AHY
nNpepbiBaTesns, CHATL ee, Pa3beMHUTL NoJ-
BUXHYIO W HENOABUXHYIO NNIAacTUHLEL. CHATL
€ NOABWUXHON MN/aCTUHBI KOHTaKThl 8 c6ope
W CNUMTL NATYHHYI0 OCb KOHTaKTHOM CTOMN-
KW 3arnoymuo ¢ NNaCTUHON. BeicsepmTs
anoMUHUEBYIO 3aKNENKY KperneHus CTOMK1
dunbLia CMa3KU KyNadka u CHSITL bunbLL.

Ha noasuxHoii niiacTuke npoceepsmTs 8
COOTBETCTBUW C PUC.5 NBa OTBBPCTUS CBEP-
NOM fuaMeTpoM 2,1 MM 1 HapesaTh peauby
M2,5 nna xpenneHus KaTylKu-[ar4mka.
BoccraHoeuts coeavHeHwe nnactvH 1 3a-
KPenuTb Ha roABMXHOW NnacTuHe AByMS
BuHTaMu M2,5 bnarel, c natumkom. Yeraro-
BUTL NNACTUHLI HA MECTO, HafeTb 3yByaTbiii

ANCK Ha KyNnayok, OTPBIympoBaTh Nosoxe-
HMe 8ro 3y6lia 8 Nasy Aaryuka TaK, YToGbl
3a30pbl CBEPXY M CHU3Y GbuM OIMHAKOBL! W
3aduKCUPOBaTL OUCK IBYMA CTONOPHLIMM
BUHTamMy M2,

MNocne sbiNONHeHUs BCex anekTPUYECcKUX
COeNUHEHMIA BKIIIOYUTE 3aXMraHWe U, NOBO-
paqnBan MyckoROl PYKOATKOW KOMeHYaTwiid
B8an asurarens, yeauthcsn 8 cpabarbiBaHum
GeCKOHTaKTHOro NMpepbisaTtens Mo 3aXura-
HU0 U NoracaHuio cBeToANONA. 3aTeM MOX-
HO MPUCTYIMUTL K YCTAHOBKE MOMEHTA 3aXK-
rahvsi. MeToauka sToro npolecca XopoLuo
OofnucaHa 8 WHCTPYKUMK MO 3KCrUtyaTaLm
aBToMOGUNs. MoMeHTy 3axuraHs cooT-
BETCTBYET BKBOYBHUE CBETOAUOAA.

Mnary popmupoBaTens MOXHO BCTPOUTS
8 KOXYX 3MIEKTPOHHOM CUCTEMb! 3AXUTAHUS .,

A. KONOTOB
r. bepick
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aitMep B NIOMalITHEM XO3SHCTBE Beeraa

. Haitner cebGe npuMeHeHHe. BKMouus
B 3NEKTPOOCBETHTENHHYIO CeTh TOT HIM
MHOM GHTOBO# 3NeKTporpHbop, OH Yepe3
3alIaHHOE BPEMS OTKIIOUMT €TI0 OT CETH H
nomact o6 3ToM 3BYKOBOM curHai. Tait-
MEp HE3aMEHMM TIPpH TNPHIOTOBICHHH
nuim, mie GoroneyatM U BO MHOIUX
JIPYTHX CITy4asiX.

Tattmep, cxeMy KOTOPOro BRIl BUIHTE Ha
PHC. 1, COCTOMT M3 reHepaTopa CEKYHIHOH
TIOCIIEA0BATEHLHOCTH MMITYIILCOB, BRITOJ-
HEHHOT0 Ha MHTerpaJbHoOM TaliMepe
KP1006BHU1 (DD1), cyeruvKa-aenmcd-
paropa MMITYJIECOB Ha YE€THPEX MHUKpPOC-
xemax K56 1HES (DD2—DDS) u ucnon-

K cex L
- Ve
“‘»'.5 3o ‘*
.

HHTEIILHOTO y37ia, COOpaHHOro Ha IOTHYEC-
KHX 3neMmeHTax MukpocxeM KS61JIAR
(DD7), KS61JIA7 (DDS), TpaH3HMcTOpax
VT1, VI3 u cumucrope KV208T' (VSI).
Bnox nutaxus obpasyior TpaHcgopMarop
T1, sumnpsaMutebHEHR Moct VD3—VD6 U
CTabHIIM3ATOp HAMPSDKEHUA Ha CTabMINT-
pone VD2 u tpaHaucrope VI2.

IIpx nepeBone nepeximodarens SAl B
nonoxeHue «Ilyck», NMPSIMOYTONLHEE M-
IyJILCH HanpsDkeHUs:, hopMHupyeMbie Tait-
mepom DD, noctynaioT Ha BXOfl IEPBOTO
cueryrKa-fienmdparopa DD2 ¢ xo3dpdu-
1LIMEHTOM JeneHMs 10, Ha BxoHOH BHBOI 9
anemenTa DD7.1 u (uepes pesuctrop R4) x
ceerogrony HL1. Muraa ¢ gactoroit HMm-

BXOJI CIIeMTyI0LIero cueTIuKa-nenmdparopa
DD3, xoTopH# ISJIMT YacTOTY CUTHAJa Ha
6, YTOOH Ha €r0 BHXO0IE (POPMHPOBAIHCH
MMITYIIECH € NEPHOIOM CIEHOBAHHSA | MUH.
JHocturaetcs 310 nopade#t Ha Bxog R cur-
Hana oOHyJleHMsA, TOCTYNAIOIEro 4Yepes
anemeHTH DD6.1 1 DD6.2 ¢ Buxopna 6. Ha
BHIXOAE cueTyHKa-aeumdparopa DD4 Bh-
pabaTHBaOTCS HMITYILCH C NEPUOIOM Clie-
nopaHUA 10 MuH.

C BRIXOJIOB BCEX CHYETYMKOB-ZieHH(pa-
TopoB 1MdpoBas HHGOpPMalHi NOCTyTIAeT
Ha KOHTAaKTH COOTBETCTBYIOLIMX MM Tiepe-
kmodarench SA2—SAS, XOTODHMH ycTa-
HaBIMBalOT TpeOyeMyIo BHIEPXKY BpeMe-
HK. Koria Ha noiByOKHBIX KOHTaKTax BCeX
nepekmodarenel NOABUTCH CHIHAN BHCO-
Xoro ypoBHs, 3nemenT DD7.2 nepexmo-
YHTCA B HYNEBOE COCTOSHHE, a 3JIEMEHT
DD6.3 — B emHHuHOe. B 3TOT MOMEHT
CHMTHANI BRICOKOTO YPOBHA Ha BHXOJE 3l€-
meHTa DD6.3 3anpeTHT namsHethlyo pa-
Gory cuerynkos DD2—DDS.

OIHOBPEMEHHO CHIHAJI BHICOKOIO YPOB-
Hs1 anemenrta DD6.3 nopaercs Ha Bxonu 10
M 11 snementa DID7.1, a Ha ero Bxomsl 12 1
9 — CMTHAJIN FeHepaTropa KMITYJIBCOB Yac-
ToTOM crefoBaHua oxoio 1 xl, cobpaH-
Horo Ha smeMeHTaXx DD8.1 u DD8.2, u
taitvepa DDI1. IlostoMy miHammuecKas
ronoska BAl, BKmoyeHHasi B KOJLIEKTOp-
Hyl0 Lenb TpaH3ucropa V1, Gymer many-
YaTh IPePHBUCTHIN 3BYKOBOH CHTHAaJl, CBH-
OeTenbCTBYIOHIMH 00 MCTeYeHMH
YCTAHOBICHHOH BRIEPXKH BPEMEHH.

B 3aBUCHMOCTH OT NOJOXCHHUSA KOHTaK-
TOB Nepekmodarens SAT TaliMep depe3 yc-
TAaHOBJIEHHBIH POMEXYTOK BpeMEHH BKIT10-
gaeT WIM BHKIIOYAET OCBETHUTENBLHYIO
TAMITY, PAIMOTIPMEMHHK, (POTOYBENHIHTETH
MM HHo#t GHTOBOM 3NeKTponpubop, noa-
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fynbcos Taitmepa DD, cBeTomMon CHIHa-  KimodeHHKH K pasweMy X2. Ecin nostBiok-
PA3PABOTAHO TH3KpYeT O TOM, YTO MJET OTCYET 3aNmpo-  HEI KOHTAaKT NEpeKioyarens B BepXHEM
B NTABOPATOPUU YXYPHATNA rPaMMHPOBAHHOIO BpeMeHH. C BHIXofa lie- (1O CXeMe) NONOXKEHMH, TO NOCE OCTaHOB-
"PAOVOT petioca (P) cueryuka DD2 MMIYIERCH ¢ KM CYeTa Ha BXOIHOM BRIBofIE 13 aneMeHTa
nepuofioM crefopatus 10 ¢ noctynmalor Ha  DID8.3 nosiBMIcAd HanmpsOKEHHE BHICOKOTO
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YPOBHS, a Ha BHIXOJle — MMITYIECH YacTo-
Tol okojio 1 XT'll. BTH HMITYILCH, ITpoiIs
yepe3 IHPdepeHUHpPYWOIIYI0 LeMNb
C5R7VD7, ycHMIHBAIOTCS TPaH3IHCTOPOM
VT3, H Ha nepBHUHOK 06MOTKe TpaHCHop-
Maropa T2 BOSHHKAIOT KOPOTKHE (HECKOIb-
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KO JI€CITKOB MHKPOCEKYH]) HMITYJTILCH Ha-
NpAXeHHA TaKoH xe YacToTH. IIpH 3ToMBO
BTOpHYHOH 06MOTKE TpaHChopMatopa hop-
MHPYIOTCH TakoKe KOPOTKHE MMITYJTLCH TOKa,
OTKpHBalo1He cHMHCTOp VS1 nmpakTHyec-
KH B HaJalle KOXI0TO NOIYTIEPHOIA CETEBO-
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TO HaNpsDKeHHs1 — Ha 3/1eKTponpHGop noc-
TyTaeT NMHTaKIlee ero HanpsokeHHe. Ecu
TOABKHCKHKH KOHTAKT nepekiaiouarens SA7
GyZIET B HIDKHEM IOJIOXEHHH, SJTEKTPOIIPH-
60p B TeYeHHe BCeH BpeMEHHOR BRLICPXKH
OyJleT noJXMOYeH K CETH, a ITo €70 HCTeUe-
HUH — OTKIIOYHTCS. Taxoh pexuM Tatime-
Pa HCMONB3YIOT, HANPHMED, Ui pabGoTH ¢
¢oroypeIHUHTeIEM.

Tax Taitmep paGoTaeT B NMoNOXEHHH He-
pexmoyarens SAl « Ilyck». B nonoxeHHH
«Crom» Ha BXoIlax R Bcex cueTYHKkoB OKa-
3HBaeTCS HaNpsDkeHHe BHCOKOTO YPOBHS,
KOTOp@e OGHYNAET H 3aNpelaeT MX paboTy.
B 3ToM noNoxeHHY IepeKnoyarens cpe-
Tomuon HL1 He Muraer, a cummcTop 3a-
KPHT, TaK KaK NepBHYyHas oOMOTKa MM-
nynbcHoro TtpaHcdopMmatopa T2
OTKII04eHa OT ofIero NpoBoiia paso-
MKHYTHIMH KOHTaKTaMH ceKuuM SAL.4
nepekmodarenss SAl. Ilepexmovarenem
SA6 MOXHO BHKIIOUHTL 3BYKOBOM CHI-
Han rofioBki BAL.

BHeniHui#t BHX onHcaHHoro TakMepa no-
Ka3aH B 3aI0NIOBKE CTAaThH, a MOHTAX NcTa-
JieH B €ro Koplyce, BHITOTHEHHHH HaBec-
HHM METOJIOM, — Ha pHC. 2.

B yctpoltcTBe MOXHO IPHMEHMTS: TpaH-

3ucTopH VI11 VI3 —KT203A—KT203B,
KT208A—KT208M, KT209A—KT209M,
KT502A—KT502E; VI2 — KT603A —
KT603E, KT608A, KT6085,
KT815A—KT815I, KT817A—KT8I17T;
monn VD1 u VD7 — KJI503A, KII509A,
KJ5095, KJ1521A; VD3-VD6 — KIT106A,
12265, KII[402A—KII402H4,
KIT405A—KII405M wiM aHAJIOIHYHHE;
crabWIHTpoH VD2 — moboit Maromor-
HHI Ha HanpsDkeHHe cTabuwmsaimu 9...11
B; ceromon HL1 — AJT102A — AJT102T,
AJI307A — AJI307T; cumucrop VSI —
KVY208B.

Konnencarop C1 nomkeH GHTL ¢ Ma-
JeM TKE H MaIHMH TOKAMM YTEUKH,
Hanpumep, K73-16, C3 u C5 — KIIC,
KM, K10-7, C2 u C4 — oKcuaHbe
K50-6, K50-24. Peaucrop R2 — CII3-3,
CII5-2, ocransnme MIIT.

Tpancdopmarop T1 6i1oka nuraHHst —
1m060H ¢ nepeMeHHHM HanpsDkeHHeM Ha
BTOpHYHoOI obmotke 10...12 B npH Toke
He MeHee 50 MA. DyHKIHIO HMITYTTBCHOTO
TpaHcgopMaTopa T2 BHITONHSET BHXOM-
HoH TpaHcdopMarop yeunutens 39 Tpan-
3UCTOPHOIO pamHonpHeMHynka. Ho ero
(w1st oGecnedeHuss Ge30NacHOCTH) Hallo
IiopaboTath: pa3o0parb MarHHTOIPOBOL,
CMOTaThb MPOBOJ BEpXHe# 0OMOTKH, 00ep-
HYTB OCTaBUIYIOCS OGMOTKY CII0EM H30/IA-
HHOHHOH JIEeHTH, 33aHOBO HaMOTaTh BTO-
PHUHYI0O OOMOTKY T€M Xe€ NpPOBONOM H
co0GpaTh MarHMTONPOBOI.

BMecTo BHCOKOOMHOH TIoOJIOBKH
0,25T]T1I-2 (comporMBieHHe 3ByXKOBOH
Karylixu 50 OM) nonoiaer TenedoHHbR
Kancons [IDM-4M WiH mbe3okepamu-
YECKHH H3ITydaTellb, HalpHMep, THIA
3{1-1. TonoBKy co 3BYKOBOW KaTyllKoit
COIPOTHBIIEHHEM 6...8 OM BKIIOYAIOT Ye-
pe3 BRIXo/Ho# TpaHcdopMarop.

Hanaxwsanue PB cBomTCs K ycraHoB-
K€ NEPHOJA CIIEAOBAHHA BHXOIHMX HM-
nynmCcoB MHkpocxeMn DDI1, pasHoro
1 c. Jlenalot 310, NOIB3YACH YaCTOTOMe-
poM, nonbopoM pesrctopa R2 (rpy6o) u
MOICTPOEYHHM pe3ucTopoM R1 (T04-
HO).

TOHAIBHOCTD 3BYKOBOTO CHMIHala He-
CIIOXHO H3MEHHTH NMOpGOpOM pe3HcTopa
RS5. Eciu NpH HalW4YHM MMITYNILCOB Ha
BhiXoste anemeHTa DD8.3 cumucrop VS1
He OTKPHBACTCA, TO HAJIO IOMEHSTH MeC-
TaMH BKIIIOYEHHE BHIBOJOB OOMOTKH II
TpaHcgopMaropa T2 H, yBennuusad em-
KOCTh KoHJleHcatopa CS, pmoburecsa yc-
ToH4YMBOH paGoTH CHMHCTOpA.

CrabMIBHOCTh YAacTOTH HMITYJIBCOB,
¢opmupyeMuIx MUKpocxemoit DD, Brion-
He YIOBJICTBOPHMTENbHAaA ISt OWTOBBHIX
uene#t. B ToM xe cnyuae, eciM HeoOXoaH-
MH Boiee BHCOKAS TOYHOCTD M CTabWIL-
HOCTh YacTOTH, BMecTo TalMepa
KP1006BH 1 npumeHHM 3anaionimi reHe-
patop ¢ KBapleBOM cTabuiauialMet yac-
TOTH Ha MHKpocxeMe K176HES, kak ro-
Ka3aHo Ha CxeMe pHc.3.

K onncaHHOMy TaltMepy MoXHo moni-
KJII0YaTh 3J1e TIPHOOPH  MOILHOCTBIO
10 150...200 Br. Ho ecli nipemonaraercs
HCIIONB30BATh €T0 IS paboTH € Harpys-
Ko# MolHocThlo o I xBr, cHMucTop
HaJl0 YCTAHOBHTH Ha TEIUIOOTBOH IUIO-
wansio 20...30 cM2,

WN. HEHAEB

r. Kypcx

PADMO Ne 11, 1993 r. 37




YHUCOHHOE
3BYHAHUE

B MBEJIOOANYHECKOM
CUITHAJIU3ATOPE

OIHAB KpBIIIKY pOsUIsi, Mbl YBHIMM, YTO KaXjuas €ro KilapHilia (MOJIOTOYEK)

yIapsieT OMHOBPEMEHHO I10 IBYM WIH TpeM CIpyHaM. Eciii ofHa U3 CTpyH HEMHOTO
pacCTpOEHa OTHOCHTENIBHO [pYTOi, TO HM3[aBacMbiit MMH 3BYK OymeT moxoX Ha
3HAKOMOE BCEM 3ByYaHMe aKyCTHYECKOTO aKKOPIEOH3, Y KOTOPOro PacCTPOCHHI
«SI3BIYKH».

ITonoGHbI 3ByK0BOI# 3¢ EKT MOXHO IMOYYHTS H B METOIHYECKOM CHTHAIIH3aTOpe,
omucaHHoM B «Pamgmo», 1992, Ne 8, c.12—15. Jlng 3TOro CHIHaiIM3aTtop Halo
nonomHums aeyMs cderunkaMu K1SSUE7 (Ha cxeme — DDS u DD6) 1 ogHuMm
cueTynkoM KISSHUES (DDS8). B npennaraeMOM BapHaHTe CUTHATH3ATOpa BMECTO
KP556PTS mpuMeHeHa aHalorMyHas MHKpocxeMa — KS573Pd2, nomyckaolas
MHOTOKPATHOE MepenporpaMMHpPOBAHHE.

VYincoHHoe BHOpaTo (aKKOpAEOHHOE 3ByYaHHE) PealH3yeTCs IyTeM JieleHUs Yac-
TOTHI TOHAJILHOTO TFeHepaTopa (3neMeHT DD2. l DD2 2 — CM. CXeMy B YIIOMSIHYTOM
Bblllle cTathe) cyerykamu DDS, DD6 u DDS, "DD6& xo3hPHIIHeHTaMH JIeJICHHA,
OTIMYAIOIIMHCA Ha eIHHHAILY. Hpn 3ITOM Myamxa.rmﬂmﬁ CTpO# HEe HapyHIaeTCs.

Vi A B3 DO T

Koo 6 Dz 2 RISSHET X-..
A o _riassHE? it .r
A BBl &8 =
I e A L T pa
KNS Aot 9 <S4 - i 27 a
A b & ‘7 Ad ol b= TI/f Ik
A ool =8 g4 7 17 —yr
Ay A ot |
K4 j!/r/f:/e“i/fg ﬁ ] Ll
nA/m{;l/Zj» A8 =i [f],ﬁ’[; L5k
eilerz| ]
Tku 7 B 22109
=) ki 191 410
AR =y
Ilon +58 ||
s R
708 Hl) i
RISSHES A B
a51 K573097 P 3 /PO s
/ " nhb - Fop =
I:/ K20 L&k KIS5HET KISEHET .

JUns fopaGoTkn curHain3aTopa BHBOX 15 ocHoBHOro nenutens DDS orxioyure o
cooTReTCTBYIONero Bbixona I13Y DS1 u coemuHuTe €ro ¢ MONOXUTeBHBIM NMPOBOJI-
HUKOM nutaHus (+5 B). B nononxurensHOM (YHHCOHHOM) fenurerie DDS ananormy-
HBIH BLIBOJI COEIMHMTE € OGIIMM NpoBOIOM. B peaynbrare NIpAMOYTOIBHbIC HMITYTbCHI
(Meanap), chopmupoBanHle nemutensMd Ha 2 (DD8, DD7.2), cyMMHpysch Ha
pe3ucropax R6 u R20, 6ymyT co3naBarh KpacHBOE¢ YHHCOHHOE 3BYYaHHE.

Peancrop R21 (B MOEM CHTHalHM3aTOpe — PperylsToOp IPOMKOCTH aGOHEHTCKOro
rpoMkorosoputensi «Jlupa-301») yMeHbIIaeT H3TMIIHIOW TPOMKOCTh 3BYYaHHS yC-
TPOMCTBA.

JUIs yCKOpeHMsI MOKTAXA [OMOMHATEIBHEIC MEKpockembl DDS 1 DD6 fteneco06-
Pa3sHO CMOHTHPOBaTh ITAXEPKOU HETIOCPEICTBCHHO Ha COOTBETCTBYIOILUX MM MUK-
pocxeMax DDS, DD6.

B ¢opMmupoRatenie MeaH/ipa MOEro BapHaHTa YcTpoiicTBa paGoTaeT MHKpocxeMa
KIS5HUES (DD8) u menurens Ha 8, IO3BOJIHBIINHN PacIIMPHTD IAMSATh CHTHAJIK3aTOpa
Ito AByX Kwiobalt, a yuc/io 3aNporpaMMHPOBAHHEIX MENOIAN — 1o 64.

A.CUMYTUH
r.JI9TEKOBO-2
Bpsanckoit o0,

PAOUONMIOBUTENBCKASA
TEXHONOrns ==

\\\\\

.

HUHBEPTOP
ITOJIAPHOCTH
HAITPSCKEHHA S

B npoliecce ycoBeplLieHCTBOBaHUS Ka-
KOro-nM6o roToBoro ycrpoiicTea 4acto
OnIBaeT HeOOXOIHMO BBECTH B HETO OIHH-
JIBa ONEPallHOHHLIX YCWIHTENA, YTO 3a-
CTaBISIET Cpaly Xe€ pelllath BOIpoc ob Kx
IMUTAaHHM — Beb GONBUIMHCTBO PacIpoc-
TpaHeHHKX OY HyXIa1oTcs B JBYTIONAp-
HOM HCTOYHHKE ITHTaHMSA.

B nmonoBHBIX CiIydasX BRIXOJIOM M3 IT0-
JIOXEHHSI MOXeT TOCTYXUTh TaK Ha3kBa-
€MKIH{ HHBEPTOP MONIPHOCTH — YCTPOR-
CTBO, BHIXOTHOE TIOCTOSTHHOE HaNpsKeHHE
KOTOPOTO paBHO BXOJHOMY, HO ¢ ofpar-
Hoit monsipHocThI0. TakuM obpa3oM, HMe-
OLHUiics OOHYHEIt HCTOMHHK IHTaHHSA
BMecTe ¢ HHBEPTOPOM ITOJSIPHOCTH 3aMe-
HSTIOT IBYTIONSAPHEIM.

CxeMa OTHOTO H3 BapPHaHTOB HHBEPTO-
pa TONAPHOCTH H300paxeHa Ha pHc.l.
OcoGeHHOCTHIO YCTPOHCTBa ABJIAETCH
MCIMONb30BaHHE B HEM MMKDPOCXEMH
K174YH7 (DA1) — ycHIHTENS MOIIIHOC-
TH 34. H3-33a cHIBHOA MOTOXUTENBHOH
oOpaTHOH CBA3H MO [EPEMEHHOMY Ha-
TIPSDKEHHIO Yepe3 KoHeHcarop C2 MHK-
pocxeMa paGoTtaeTr B peXXuMe reHepaliui
IPAMOYTOJIBHHX HMITYJILCOB € YacTOTOH
nprMepHO 20 kI'Ll. AMIUTHTYAa HMITylIb-
COB_Ha BBIXOJIE MMKPOCXEMH — OKOJO
10 B. 9TH HMITYJIbCH TIOJAHK Ha BXOX
YMHOXMUTEISA HarpspkeHHs, cobpaHHoro
Ha anonax VD1—VD4 u KoHaeHcaTopax
C4—C7. BuixomHoe HanpsDkeHHe YMHO-
XHTeNs cTabHINZHpYeT MapamerpHyec-
xuit crabuimsarop R2VDS ¢ ycwiHreneM
TOKa Ha TpaH3HcTope VI1.

Huseprop obecieynBaeT BRXOTHOH TOK
Jio 100 MA, ipH 31OM NOTpebiisieMuit TOK
paBeH nprmepHO 200 MA. B TakoM pexu-
Me MHKpOCXeMa MOXeT paborars 6e3 Teri-
noorpofia. IIpH CHMXEHWH BXOIHOTO
HarnpsokeHHst HHBepTopa 1o 10 B MakchH-
MalbHHH BBIXOTHOH TOK YMEHBILIAeTCHA
Io 40 MA.
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Bce pmeranmm ycrpolictBa pasmernaior
Ha reyaTHoH 1are U3 GoTLrHpOBaHHO-
IO CTEKJIOTEKCTONHTA TOMIMHON 1 MM.
leprex ANaTH noKa3aH Ha pHc.2. Kpo-
M¢ YXa3aHHLIX, B HHBEPTOPE MOXHO IIPH-
MeHHTH TpaH3ucTopi KT8145—KT814T,
KT816A—KT816I; sHmpaMHTenbHEE
mmomst KJIS10A, KI1212A; craGunutpo-
Hu KCS512A, KC213B, KC213E. KoH-
meHcaTopul — K50-6 wau K50-16,
K353-1(C1, C4—C8), ocransime — KJIC,
KM; peaucropu — BC, MIIT.

Ilpu HamaXHBaHHMH YacroTy reHepa-
IIHH YCTaHaBJIHBAlOT B TNpepeliax
20...25 xI'i mopGopkofl KoHaeHcaTopa
C2, a TpeGyeMOe BRXOIHOE HanpsDkeHHe
— crabwinrpona VDS.

PETYIIUPYEMBIA
AHAJIOT
CTABMIIUTPOHA

B pannomobHTensckol npakTHKe yac-
TO BO3HHKaeT HeOOXOIMMOCTS B 1oaGop-
xe CTaMIHTPOHa ¢ TpeGyeMBIM 3Haue-
HHeM HanpsokeHHS cTabHan3atmu. Eciu
JUIA HaTIpSDKeHMS B Nipezienax 3...20 B a1y
3a/ia4yy pEUMTh CPaBHHUTENHLHO TPOCTO,
TIOCKOJIBKY BRITYCKAeTCSl IMPOKAst HO-
MeHKNaTypa CTabHIHTPOHOB, To isi 3 B
M MeHee TOJIOXEeHHe YCIOXHSETCA. A
eciH TpebGyercd M TOUHOCTL Halpsoke-
HHA CTaOMIM3AIMH TIOANEPXHBATL He

VD3 Kkf5226

VTT KT814A

xyxe 0,1...0,2 B, na oHO K TOMy Xe He
COOTBETCTBYET NIPHHATOMY DAY 3Haue-
nuit (0,7; 1,3; 1,9), To 3ana4a cTaHOBHTCS
KpaiiHe cloxHoM.

B 3T0M Ciryuae MOXET BRIPYYHTH aHa-~
JIOT CTa0MIIMTPOHA € PeryMpyeMbIM Ha-
nipsokeHHeM cTabunmzaituy [JI). A npo-
BeJl HCHHTaHHA 3TOr0 aHATIOra HA Pa3HEX
PeXHMax paboTH € pa3HEIMH TPaH3IUCTO-
PamMH K yOoeauics B3¢ peKTHBHOCTH ITPH-
MeHEHHS Yila B PaTHOMIOGHTEILCKORM
npakTHke. Ero cxema wuaoBpaxeHa Ha
pHc.l.

Iloxbupas peaucrop R2, MoxHo ycra-
HOBHTB J11000¢ HaNpsDKeHHe CTabHIIH3a-
UMM B npefenax 1...20 B u Gonee. [Tna
MpHMEpa Ha PHC. 2 NMOKa3aHH BOJBT-
aMIiepHEe XapaKTePUCTHKH AHATIONa CTa-
GHIMTPOHA IJNA Pa3HEX 3HaYeHUH
comnpoTHBiieHHs1 pesucropa R2. Hamnps-
XeHHe crabunuzaiuu U_ M TpeGyemoe
CONPOTHBJIEHHE pe3ncTopa R2 cBA3aHmM

dopmynoit:
- R2
U_=0,67(1+ _Rl)'

JLis yCTaHOBKH TOYHOTO HAIPSDKEHHS
CTabMIIM3alMH YOOGHO HCMOJNBL30BATh
TIOACTPOCYHHH (MM MepeMeHHRH) pe-
aucrop R2 conporusneHueM, B 1,5 paza
MPEBHIIIAIONIEM PacdeTHOE 3HAYEHHE.
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AHajior obnalaeT ropazio MeHBIINM
IQxpepeHIHATEHEM CONMPOTHBICHH-
eM (3...4 OM) o cpaBHeHHIO €O CTalK-
JrpoHaMu (y KC156A — 30...70 Om)
H TIO3TOMY IIO3BOJIAET TONYIUTh Cy-
LIECTBEHHO Gonnumit KoadpduuueHT
cTabWIHM3alHK.

K HeflocTatkaM aHasora cliefiyer oT-
HeCTH GonpluMif, 9eM y cTaGHIHTpO-
HOB, TeMNEpaTypHuIt Xxo3¢puULHeHT
HanpsokeHust. Ecmu HeoGxomiMo, TO
€F0 MOXHO 3HaYHTEJIFHO YMEHBILHTD,
€CIIM BBCCTH KOMIIEHCHDYIOLIMH rep-
MaHMeBHI mHox VD1 (M3 cepum 19,
18, J120 o T.1.), moKa3aHHKIM Ha CXe-
Me ilITPHXOBHMH JIMHHSIMH. B 3TOM
ciyyae ¢opMyna npuoGperaeT cliemy-
IOIHHA BHI:

= R2
U_=10,35 (1+Rl A

Tpansucrop VI'1 Moxer GHTHL mo-
OriM M3 cepuit KT208, KT209, KT361.
BruiGop TpaHauctopa VT2 3aBHMCHT oT
TpebyeMoro ToKa CTa0MIH3ALHH H Ha-
npsokeHus crabwmzauuu. Ilpu Ha-
npsokeHHH 10 5 B 1 Toke 1o 30 MA
MOXHO TIPHMEHHMTHL TPaH3UCTOPH
KT312A—KT312B, KT315A—KT3154,
KT3102A—KT3102E. Eciu xe Tok M
HampspkeHHe 6olbilie, To NoTpebyer-
csi Gollee MOWUHRIM TPaH3UCTOp —
KT603A—KT603I, KT608A—KT608E,
KT815A—KT815I. B moboM cmyqae
ClIeYeT y4eCTh, YTO IIPUMEHEHMe TPaH-
3UCTOPOB € GONBIIMM CTATHYECKHM KO-
3QPULUMEHTOM Nepeladd ToOKa
yMeHrilaeT muddepeHHATBLHOE CO-
TIPOTHRIEHHE aHAJOTA.

Ecau HeoGxomuM aHanor ¢ TokoM
cTabHaH3aimH fo 1 A, TO HaJ0 yMeHE-
IUMThL CONPOTHBJIEHME pe3ncropa Rl
I0 100 OM M NpPHMEHHTH MOILHEIE
TpaH3ucTopul KT814A—KT814I,
KT816A—KT816I' (VT1) u KT817A—
KT817T, KT819A—KT8195 (VT2).

Hano cxasats, 910 Ha aHamtor He
ClefyeT 110aBaTh HaNIpAXe HHe APYTOH
TIOJIIPHOCTH, HO €CITH eMy HeoOXomu-
MO paGoTaTh Ha NepeMeHHOM TOKE, TO
NpHeTCS BBECTH B y3el muop VD2.
KoHeyHo Xe, 3ToT AHOMI [ODKEeH BHI-
HIEPXKHUBATHL TOK CTa0MIIM3aLHH.

Tockoibky B cocTaB aHanora MoryT
BXOIUTHL BRICOKOYACTOTHHE TPaHIHC-
TOPH, CYIIECTBYET BO3MOXHOCTBH €I0
caMoBO30YXleHHS. UTOOR NMOBRICHTH
YCTOHYHBOCTD YCTPONCTBA, BCE COSHH-
HEHMS JOIKHE OHTH MUHMMAIBHOK
JVIMHH, a €CNH 3TOI0 OKa3WBaeTcH
HEROCTATOYHO, MapaJLIeIbHO TPaH3UC-
Topy VI2 cnemyer BKIIOYMTH KOHACH-
carop emxocthio 0,01 Mx®.

WU. AIEKCAHAOPOB

X

JUTEPATYPA

r.Kypcx

HuakoBonbTHLIN perynupyemblit «cTabu-
nMTpoH» («3a pyGexomr), — Paguo, 1973,
Ne 12, ¢.57.
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ANsl AOMALLHEIO TENEDOHA

TEJIEGOH
NENOBOIO

B BefieHMe e R5C1 yxymuraer xayectso onpenenenus HoMepa, MOCKOIBKY
BIUACT Ha HaCTOTHYIO XapakTepHcTUKY TenedoHa. Ecnu nunus He cniapennas,
9Ty LEIb CTABHTb HE HYXHO.

Moxuo ybparth koHzencatop C2, a HomuHaI pesuctopoB R7, R8 usMmenuts
cooTBeTCTBeHHO Ha 1 MOM 1 10 xOm. [oiryuntcs oObIMHBI JENTUTEND, H IaTYHK
3BoHKa OyneT cpabarTniBaTh NMPH NPCBBILLICHHH BO BpeMsl 3BOHKA HallpsXeHus Ha
uHuu 100...120 B. B nasHoM ciyyac uMaynscs 6710Kupatopa He SyayT BIMATH Ha
pabory TefiedpoHa, Tak KaK HanpsKeHHe cBOGOIHOM JIMHUM MeHBLLC HaTPsKeHUs
3ponka. He byneT Takoke JI0XHBIX cpabaThiBaHmit TeiedroHa OT MMITYITbCOB Habopa
Ha IapajuUieJibHoM Tejiedorie (YTO B OTHENBHBIX CIy4yasiX OniBaert).

Ha nemirenre VD7RIR10 cobpaH maTiuk 3asATOCTH JIMHHH, BEXOL KOTODOrO
ULINE nronaetcs Ha Bxolt PBI nopra. Ilpy rosip/iest My Ha IMHMH BHICOKOTO YPOBHS
(60 B) — Jsimnus cBobonHa, Ha BhIXO/le MATYMKA TOARIACTCA CHIHAN JIOTHYECKON
1, aecm nunmsa 3an4Ta (<20 B) — noruveckoro 0. Crabuwmrpon VD7 npenHasta-
YeH JUIA NoJydeHHUs Goee pe3koro Nopora nepekiiiodeHus NaTIUuKA.

DTHM Xe DaTIHKOM HPOLIecCOp TIPOBEPAET COCTOAHHE Mapallie/IbHOro TenedoHa
— BO BpeMs aBTOIIONHATHA, aBTONO3BOHA H T. I. B 3THX pexuMax TenedoH
«YIEPXKHBACT» JIMHUIO B 3aHATOM COCTOSIHMH 3KBUBATEHTOM Harpy3ku R16 yepes
OTKpHITBIIT TpaH3ucTop VT2.

Y106b! MpOBEPUTL HATHYME APYTHX HAIPY3OK B JIMHUM, allIapaT «OTIIYCKaeT»
JIMHHIO HA HECKOJIBKO MIUIMCEKYHT M CHUMACT CUTHAI ¢ JaTyuKa JIMHUH. Ecnu Ha
JaTYMKe OCTaHEeTCs YpoBeHb JIorHueckoro 0, To 3To 03HaYaeT, YTO HA JIMHHUH €CTh
Iipyrvie Harpy3kd. B mpoTuBHOM cnydae HaryuK BbulacT Joruueckyto 1. Takue
HNPOBCPKH HPOM3BOJIITCS pa3 B HECKOJIBKO CEKYH[, M Ha JIMHHMM B 3TO BpeMs
ciiiueH Hebonpluoi tiemiok. Ho ATC Ha nono6Hbie KpaTKOBpeMeHH ble CUTHAJIbI
He pearmpyer.

B naTiuke Takoke MOXHO H3bATH CTAGHIMTPOH, H OH YTIPOCTHTCS 10 OGBIYHOro
nenurensd R9RI0 ¢ Homuuanamu 180 kOM u 10 kOM cootBeTcTBEHHO (HOPOT
nepeximodeHus 20 B).

Huons: VD5, VD6 npenHasHayeHs! JUis 3a1UMTBI BXONOB NOPTa MHKPOCXEMBI
DD8 or nepeHanpsokeHHA HOJIOXHUTEILHOR HOIPHOCTH. OTpULaTC/IbHBIE M-
ITYJIbCBI HA BXOJIAX NTOPTa CPe3aloTCst COOCTBCHHBIMU HIEFAMU 3aI1HThl MUKPOCXEMbI
DDB8. Boiiee HaneXHpIit CIIOCOG 3allIHTHTH BXOIbI IOPTa — BKIIIOYHTD NMapa/UIeNbHo
MM crabummtpons! (tHia KC147).

Yrpanienye JMHHe NPOU3BOIMTCS TpaH3WcTopaMH VTl — VT3. Ha mxon
Tpan3ncropa VI nomaloTcs pa3nfiHble CHTHAIBLL MMIOyJIbchl Habopa (Yepes
DD1.3, VD8, RI1), curnan 3anpoca (yepe3 VD9 u R12), 3ByKoBble CHTHaibl B
nuuuio (R13, R14), xotopble 61okupytorces miomom VD10 (xkenatesbHo repMaHu -
€BbIM). B 3aBHCHMOCTH OT CONPOTURIEHUS PE3UCTOPA B LIeIH Ga3bl HA BEXOME
Kackaia popMHpPYeTCs CHTHAN Toi WIH WHOM aMIUIMTYIIBL.

Tpansucrop VI2 noaxioyaeT K IMHUH 9KBHBATEHTHYIO Harpy3ky R16, a tacoke
Ha Hero NOAalTCs HMITYTbChl Habopa mist fy6nupoBanus Habopa HoMepa TpaH3HC-
TopoM VT1. BT0 yMeHBIIaeT CONpPOTHRIEHHE 3aMbIKaHHs JIMHUM [pH Habope
Homepa. Tpansucrop VI3 moIkmoyaet K IHHUA pasroBOPHYIO el Teled)oHa, B
IaHHOM cJyyae — TpaHcdopMaTopHbIi KacKal TenedoHa «VEF TA12».

Iponomkenue. Havano cm. B «Pamyo», 1993, Ne 9, c. 33.

Juon VD11 cpesaer mapasuTHble HH-
IYKIIMOHHBIE MMITYJIbChI TpaHcdopMatopa
BO BpeMA HEPEKTIOYEHUS, KOTOPhIE MOIYT
TpHBECTH K 6010 MEKponpolieccopa. Kon-
ZeHcatop C3 cHIDKaeT MMITY/ICHBIE HABO-
Iku BTpyOKe. BMecTo 3T0r0 pasroBopHoro
y3la MOXHO HCHOJIb30BATH JHOGOM Ipy-
I'Ol, BKIIOYHMB €10 MEXIy KOLIEKTOpOM
TpaH3ucTopa V13 u nunneii IN.

Ilpu nommaTum TpyOku Ha Tenedone
3ambikactes repko SF1 u Mukponponec-
Ccop monaeT Ha TpaHsuctop VI3 curHan
HOAHATUSA TPYOKH.

Ha TpaHsucrope VI4 cobpan ycumm-
Telb, HarpyXeHHbIH Ha ronoeky BAI.
CwmenieHpe Ha 6a3e TPaH3KUCTOPa 3alACTCR
pesucropamu R29, R30. Ilpu BruoyeHnn
HAHUTaHMsA Ha Berxone VIS ycraHaRmHBaeTcs
noruyeckas 1, a Ha Bpxoge SOUND —
Joruyeckyit 0. B aBTOPCKOit BepcHH BhIXo],
SOUND He HcIoOmL30Balcs, © Ha HeM
Bceraa 6eu1 ormveckuit 0. Ipu Brmoye-
HMH 3ByKa Ha FOJIOBKY CHT'HAJl C TaiiMepa
Hopaercs yepes pesuctop R30. Tpu srio-
YEeHHMH 3BYKa ¢ JIMHUH CHI'Hall ITOCTynaeT
yepe3 Lenb C9, R32, 3aumTHEIE THOMBI
VD23, VD24 u pesuctop R33. Orxmoue-
HHE 3TOH IeId TPOU3BOAMTCH THOIOM
VD25 ( repmaHuensiit). HemocrarkoM Ta-
KOl LIENH ABIAETCH MPOHUKHOBCHHE CHT-
Hau1a ¢ Taiimepa VIS B mHHMIO. YCTpaHHTL
3TO MOXH( BKIIIOYECHHEM FTOC]Ie KOHJIEHCA-
Topa C9 NOMONHHTEILHOTO YCHIHTEIISA Ha
OIHOM TPaH3HUCTOPE, YTO TAKXKE YBEIHYHT
TPOMKOCTh CHFHAIOB € JIMHUH. [lepemeH-
Hpll pesucrop R31 mpenHasHaueH Juist
PETYTMPOBKH YCHACHHA.

JvHamuyeckas ronmoeka — BII-1, or
ammnapata «VEF TA12». PerympoBouHbIM
BHHTOM TOJIOBKY MOXHO HACTPOHTL Ha
MaKCHMAJILHYIO IPOMKOCTS (pe3oHatc). Pe-
3ucTop R28 cHinkaeT HHIYKIIHOHHBIE BbI-
6pochbl Ha TOJIOBKE U 3alllUHIaeT TPaH3HC-
Top V14 or npoGos.

Ha muxpocxeme DAI cobpa kommapa-
TOp CHFHAIOB € JIMHUH, MpeIHa3HayeH-
HBI /Ul yCHICHUA U NpeoGpa3soBaHHs B
JIOTHYECKHH CHTHAll aHAJIOTOBBIX CHIHa-
JIOB IIOCBUIOK KOMIMPOBAHHOTO HOMeEpa H
CHUTHAIOB CTaHIMH (KOPOTKHE IYIKH H T.
). Curyan ¢ JHHHM HOCTYTIaeT Yepes
xoHaeHcatop C10 u pesucrop R35 Ha
TEepBbIi BXo KoMHaparopa. J[luons VD26,
VD27 — zamutHBle. OGa BXoIa KoMIlapa-
TOpa HNOAKTIOYEHBI Yyepe3 pesucTopsl R36,
R37 k HCTOYHHKY OITOPHOTO HATIPSIKEHHSA,
cobpaHHoMy Ha nenuresiec R39 R40 i koH-
IeHcaropax Cl1, C12. Cpenteft Touykoi
ABTAECTCH] MNOJIOBUHA HANpsDKEHHS ITHTa-
HHSA.

CrenyeT ckazaTh HeCKOIBKO ¢€IOB 00
onpefieieHHH HoMepa. 1Ipu nocryrenns
OT CTAHIIMHM CHTHAJIa BBI30BA M MOMHSATHH
TPYOKH (MM aBTONONHATHH) TelepOH Ye-
pe3 300 mc (mo T'OCTy) monaeT B THHHIO
CHI'Hall 3arpoca JUTHTEIbHOCTHIO 100 MC
(110 F'OCTy), yactoroit 500 T (£ 2 Tu) 1
aMIUIMTYZIOH B HeCKOJBKO BOJTLT. B OTBeT
ATC (Toro aboHeHTa, OT KOTOPOTO HIOCTY-
HHUJT 3BOHOK) IepeflaeT IBYXYacTOTHBIE
HOCBUIKM KOlla HOMepa 3BOHALEro aGo-
HeHTa. Kaxno# nngpe cooTBeTCTBYeTKOM-
OvHaluMs IBYX M3 LIECTH YacToT: 700, 900,
1100, 1300, 1500, 1700 I'u. CymecTsyer
ellle Ko/l Hayana B KO/l HOBTOpa (KOTOpbIi
3aMEeHsET HOBTOPAIONINeCH LUPPBI, ecTH
oHH Wiyt nonpsia.) Kon mepenaercs uem-
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KOM (xaxnas nugpa 110 40 Mc) LIOBTOpS-
ercst 6e3 nepepbiBa 2 — 3 pasa (obmee
BpeMst — okoro 1,5 c). :

ABTOPCKMI ATITOPHTM LIOCTPOCH Ha mg-
POBOM KOPPEIIITHOHHOM (PHIILTPE C KBA-
PaTypHHIMH KaHanaMmH. CyTs anroputa
3aKnIoYaeTcs B CaenylonieM. Bxom o cur-
HAT OIMQPOBHBACTCH KOMIAPATOPOM C
HYJIEBRIM ILIOPOTOM, JIajlee NepeMHOXACTCS
€ UAQPOBLEIM CHTHAIOM KAXKIOH U3 IIeCTH
JacTOT, XpaHANIHXCS B BHIe TabaHyeK cu-
Hycos B 113V, a Takoke ¢ imHdpoBnM cur-
HAJIOM XaXTIOH M3 LIECTH YacTOT, CIBHHY-
ToIX Ha 90°. JIns xaxaod wacTorTh
TIONyYeHHRNE KBAOPaTypHbIE COCTARISIO-
LIHe CKRANBIBAIOTCA. 3aTeM CYMMHpYeTCs
256 BRGOPOK cHTHaNa 3a Kaxane 10 Mc.
Tomyyaercs 1ecTs HHTErpATEHBIX CYMM,
ABe MAKCHMAalbHBIC M3 HHX ONpeIeNisioT
AIBE YACTOTHI, COOTBETCTBYIOIHE TeKyIIeit
IIOCHUIK® Ha Kaxnanie 10 mc.

B ciyyae paBGoTsl ¢ aHAIOTOBBIME CHT-
HalaMH [o1peGopanack Gl He CyMMa KBaji-
PAaTYPHBIX COCTaBIAIOMIKX, 4 CYMMa KBajl-
PaTOB. DTO BHTEKaeT M3 YCIOBHS
HOIy4eHHS HHTeIpala, KOTOPHIH He 3aBH-
CHTOT a3kl IPHXOAAIIEro CHTHaNa. MMeH-
HO IIOTOMY, Y70 (ha3a NPUXONAINETO CHI-
HaJja - HeM3BeCTHa, W HCIONb3yeTcs
HHTEIpalbHast CyMMa JByX OpPTOIOHAIb-
HBIX KaHaNloB. M3MepeHuUs NIpOn3BOAsTCH
HelpepbIBHO 10 10 Mc B Teyenne 800 mc.
Hureppan B 10 mc BrGpan u3 YCHIOBHS
HOMy4eHUs IMHUPMHBI NIOJOCH IIPOITYCKa-
Hust GHIIBTPOB opsamka 50 I,

B pesynsrate nakammmratoncs 80 sHave-
HHH, [10 YeThIpe Ha KaxIylo OXH/IAEMYIO
¢y curtana. Ecm xo1s 611 fiBe B3 HHX,
HaXo[AIHecs PsIOM, COBIANAIOT, OHH
CUHTAIOTCA HOCTOBEPHOE! 1HGpoii. Brie-
JleH¥e u3 psafia B 80 3HayeHuit HoMmepa
3aKOMHPOBAHHOTO Tesle(POHA NTPOHCXOIUT
IIpy BTOpHYHOH 06paboTke, KoTopast cy-
HIECTBCHHO He BIMAET Ha O0IIee KaYecTso
onpeneJeHUs HOMepa.

Ipn cyMmmupoBaHmm BXomHOTO CHrHANA
TIPOMCXOOHT YCPEIHEHHE COCTARIIAIONIMX
CHTHalla HEKOPPEJIHPYIOLIMX C OXHAac-
MO YacToTol, NOATOMY NpaKTHYECKH He
HIPAeT POJIH LIIyM Ha BXOJle KOMIIApATopa,
TOCKOIBKY €r0 BKIall B HMHTeIPATBHYIO
CYMMY B CpefiHEM paBeH Hymo. J[axe mo-
J1e3HO Gb110 Gbl MMETS Ha BXOJIE CHTHAJ C
YpoBHeM «Genoro nrymas 5...10% or ypos-
H# II0JIE3HOTO CHTHANA.

Ka4YE€CTBEHHOTO OMNpPEEICHUS HO-
Mepa HeoDXOMMO, YTOBK CHIHAT Ha BbI-
Xo[e KoMmaparopa He OhUl HMCKaXeH IO
(ase n3-3a GOJIBIIONO HEMHHEHHOTO CIBH-~
I'd IOpOTa KOMIIApHPOBAHMS OT HyJA. Ta-
KOH 3(heKT BO3HHKAET, €cilH Ha BXofie
CIMIIKOM GOJBIIOH CHIHAN H KOMIIAPATOp
CTAHOBHTCH HeNHMHEHHBIM Do Bxomy. Ha
TakoM GHIBTP He BIHAET OOLIYHBIH IyM,
HO 3aT0 MOXET LIORTHATh KaKOH-HHOGYIb
NEPHOANYECKHMI CHTHAN. MoxeT okazaTs-
CATIONIE3HBIM YMEHbILICHHE YCHIICHUS KOM-
0apaTopa YBeTHYEHHEM CONPOTHRIEHHUS
pesicropa R35. He crexyer nmpumenss
YCHIIMTE)TH H KOMIIapaTopw ¢ APY, ciBu-
raoLiei [IOpOr KOMNAPHPOBAHHA B MCKA-
Xalolel Texyliyio ¢asy CUrHana Ha BXO-
Ii¢, TaK KaK TOJIBKO (pasa olMdbpoBaHHOro
CHTHATa HeceT II0CNe KOMIAparopa MH-
(dopMmalHio o curHane,

KayecTpo IPHXOAIIEro cO CTAHIIHH CHUT-
Halla HTPaeT CYIECTBEHHYIO POJIb IUIS OII-

—

peacneHus HoMepa. Bonbinoe 3Hauyenwme
HMeeT pasbaiaHe Lo aMILTHTY e JBYX yac-
TOTHBIX COCTARBIIONIMX IIOCKUIOK. IlpH
pasbanance 1o 3 nb (nomyck no T'OC] Iy)
OINpENCIEHAE HOMEPA MPAKTHYECKH CTOII-
PpolieHTHOe; pH 6 1B 1O BeTpeyaloTes
OUMOKA B ofpeneeHuH 1P, YaCTOTHI
KOTOpRIX Haxonsrest psinoM (1,3 u 1. 1.);
11pH 12 1B Taxue mupbi He onpenensioTcs
B 50 % cnyyasx.

IlpaxTHyecku He BIHsET Ha paboty an-
TOPHTMa ONpefie/IeHHs HOMepa BBelleHHe
HeGoJILLIoTO IUCTepesnca KOMIIapaTopa, a
Takxe HeGONBILIOI0 HaYalTbHOTO CMerie-
HHSA LIOpOra KOMIIapMPOBAHHA, HO peKo-

« MCHIYETCS 3TOT0 He Aedath, 9ToOBl He
CYXaTh THHAMHYECKHH MHATIA30H KOMITA-
paropa. B kavecTBe KpHTepHA IIpaBuiih-
HOIi HACTPOHKH KOMIIapaTopa Ha HyNeBOH
TOpOT MOXHO HCIIONb30BATh BH3YAIBHOE
HabmofleHHe Ha 3KpaHe ocrIorpada
BBIXOIHOIO CHTHANA IIPH HATHYHMH ecTec-
TBCHHOTO HIyMa (HalpMMep, I HOIKITIO-
YEHHOH JIMHIM) Ha BXOJe KOMIapaTopa.
BeDogHOM CHIHAN IOJDKEH HMeTs PaBHO-
MEPHOE pacripesieleHUe JJoTuYeckux O m 1.

CurHar ¢ peixona KoMItapatopa SIG
LIOCTyTaeT Ha [iBa BXOJfa HIOPTA, YTO YIIPO-
IaeT amopu™ obpaGoTxH curHama —
Belb Tpebyercs MakKCHMaibHoe GHICTpO-
nelicTBHe IIPH OMHOBPEMEHHOM obpaboTxe
CHTHana IO IUeCTH YacTtoTaM. OfHaKo B
LIOCIIC/THEM aBTOPCKOM ATOPHTME HCITO Th-
3YeTCs TOJMBKO OJJHH BXOJI, XOTH B HECKOJIh-
KO pa3 yialoch YBeTHYHTh YacTOTY JHC-
KPCTH3AIMM M HEMHOTO YNy YIIIHTH KAYeCTBO
ornpeneleHUs HoMepa.

Ilpu onHoGHTOBOM 06paboTke CHIHaNa
CYILECTBYET TEOPETHIECKOE OTpaHHYeHHe
Ka'eCTBa oIpefielieHHsI HOMepa, CRI3aH-
Hoe ¢ iorepeit uHGopManyn o6 aMiumTy-
Je CHTHana. B ocnenHeM airopumMe fio-
CTHTHYTO TMIpaKTHYeCKH MAaKCHMAILHO
BO3MOXHOE KaY€CTBO OTIpEe/ICHHS HOMe-
Pa, 9TO CBS33HO TOJNBKO € YacTOTOM JIHC-
KPETH3AIHH. DTOT AITOpHT™ 0BecIieYHBa-
€T MpaKTHYECKH CTONPOIEHTHOe
onpefieleHHe HoMepa Ipu pasbanaHce
AMIUTETYl COCTARISIOLIHX HOCBUIOK He
Gonee 6 nb.

CreyeT HeCKOTBKO TIOACHU TS ATOPUTM
OIMPENIENCHUA IY/IKOB BIMHHH. 30€Ch IIpH-
MEHSIETCs IPaKTHYECKH YecTHBIH Batiecon-
CKHii 1101X0s1. CHIHAT CYMTHLIBAETCS KOM-
I1apaTopoM H 06pabaTniBaeTcs aHANTOTHYHO
06paboTKe CHTHATa HOMepa IT0 IByM KBajl-
PaTypHeIM KaHajaMm. [lanee momyyeHHas
HHTeIpajlbHasA CyMMa CPaBHHBAeTCs C 34-
JAaHHBIM ITOPOTOM, NPEBBIILIEHHE KOTOPO-
IO CHTHATH3HpYET O HAlMYHHM CHTHAIa
CTaHIHH YacToTol 425 I'i. Ha npaxtuxe
4acTOTa CHTHaloB HMéeT pasbpoc or 350
110 550 I'i, wro HaknagkBaer ornpeneNien-
HBle OIDaHHYeHHS Ha paGory (puIbTpa.
TTostoMy npHimnocs PaclIMpHTL IOJIOCY
TIPOITyCKaHHA (PHIIBTPa, YTO IPHBETIO, €C-
TECTBEHHO, K YXYAMIEHHIO JOCTOBEPHOCTH
onpefieNieHUs TyIKOB cTaHIMH. Ho B 06-
leM Ciyyae ofpefiefieHHe IYIKOB YiTyd-
WHWIOCh, TaK KaK YBeIHYWIACh LIOJIOCa
3axBaTa YacToThl, Y10 MMeeT 6oIblIoe 3Ha-
Y€HHE IIPH paboTe € pa3HBIMM HECTaHIap-
THEIMU ATC.

CylecTsyer Takxe npoGieMa B HeH-
TH(QHKATHN THIIA CHTHAJIOB CTAHIIHH: KO-
POTKHE TYRKH (33HATO), JUIMHHbBIE TyIKH
(XOHTPOJIL OCKUIKH BBI30Ba), HeTIpephIB-

HBIM IyfoK (OTBeT craHumm). Dta npo-
Grema ceizaHa C TpefpAyled — He-
CTAHIAPTHOCTH craHOHH. Ilpumnocs
MPUMEHUTS GoNee NOCTOBEPHDI a1ro-
PHTM OIIpE/ieTIeHHA THIIA TYKOB B y1iiep6
BpeMeHH ompeqeneHud. Iloaromy, Ha-
LIpUMeEp, BpeMs peaklMH TeledoHa Ha
KOpPOTKHE IYIKH COCTARNAET HECKOIbKO
CekyHA. ClrenyeT OCTOpOXHO OTHOCHTL-
€A K TaK Ha3bIBaCMBIM OBICTpHIM aJITo-
PHUTMaM OIpEe/IeHHUS TYIKOB, [IOTOMY
4TO IIDH 3TOM HeH3BeXHO Tepsiercs fo-
CTOBEpPHOCTE OIIpefieIeHUst. DTa «Ghic-
TpOTa» He CTOHMT TOTO.

Braror ciyyau, Korna npu aBroo3-
BOHe TellehoH «0TOHBACT» IMHMGO, XOTH
KOpPOTKHMX I'yIKOB HET. DT0 MOXeT GbITh
CBA33HO (0cOBEHHO Ha MEXIYTOPOTHELX
JIHHHAX) C IPUCYTCTBHEM B JIMHMH Clla-
60Oro «3BOHA», KOTOPHIY TeM He MeHee
YCHIHBA€TCSl KOMIIapaTOpOM, H B pe-
3yibTaTe Ha Bxome SIG mpucyrcrRyer
HETpCPLIBHBIN CUIHAN, HICHTH(RIIPY-
€MBIH 4YacTO (M3-3a MIHPOKOM MOIOCH
Gunetpa — 350...550 T) Kak HeTIpe-
PHBHBIA Iynok. JIis CHUKEHHA 3TOro
3¢pekTa MOXHO CHU3HTL KO3 pHIH-
€HT YCHIICHHS, HalIpUMep, YBEJH'YHB CO-
IIpOTHRJIEHHE pe3ucTopa R35 10 10...100
K. OmHako He CTOMT yBIIeKATBCS CHIDKe-
HHeM YCHICHHS, MHaye Hen30eXHOyXy -
LIMTCS OTIpefiefieHHe HoMepa.

OTBeT CTaHIMH Ha 3aNpoC IPUXOMUT
HE Beerna, OIsiTh Xe B CHy pasbpoca
NapaMeTpoB CTAHIIMH H MHOIOYHCIeH-
HBIX Henelt KoMMmyTali. Ilosromy nmeer
CMBICII NIPUMEHSTh MHOTOKDATHBIN 3a-
IIpoc. 3To HuYero obInero He HMeeT co
CTAHNAPTHBIM MHOTOKPAaTHHM (Tpoi-
HBIM) 3aIIPOCOM, MCIIONB3YeMbIM MEX-
nyropogHolt ATC B cryyae ommbox B
OIIpENIeICHHH HOMepa IpH IIEpBOM U
TOCNENYIOMMX OTBETAX CTAHIMH (LpH
STOM Ha KaXIbI{ OCHEOYIOLMIA 3a[Poc
NpUXOIHT OTBeT). B ciyyae xe Hmochuxy
3anpoca.-¢ obpIYHOi aGoHEHTCKOM JIH-
HHH OTBET MOXET IIPHIATH TOMHKO OJHH
pas. M caM ¢akT BeIayM oTBeTa Ha
aDOHEHTCKYIO JIMHHIO TIPOMCXOIHMT IO
IIDHYHMHE, MOXHO CKa3aTh, «OILIHGKH» B
pa3spaboTtxe oGopynoanus ATC. Jleno B
TOM, 9TO B riepbbie 400 Mc nocie noms-
Ty TpyOKH BO BpeMsI BbI30Ba aGOHEHTC-
Kasl JIMHHUS OKA3BIBAETCH COCAHMHEHHORH

HalPAMYIO C allllapaTypoy onpeeneHus

-HoMepa 3poHsie ATC, u ecnu moc-

Nars 3anpoc, 3ta ATC Brigact otseT M
YBETUYHT BpeMs IIPSIMOIO COCHMHEHHUS
eme Ha 800 mc (Ha BpeMst mepenaum
OTBeTa). 3aTeM HPAMOI KaHa OTKIIOYA-
€751, ¥ BKIIOYHTH €10 BTOPOH pas pocTo
3aMpocoM (MM KaKHMH-HHGYIb IpyTH-
MH CpeICTBAMH €O CTOPOHBI aBOHEHTC-
KOH JIMHHH) Henb3A. YToO yBeHuMTS
HaJIeXHOCTh OTBETA CTAHIINM, HCTIONB3Y-
10T MOBTOPHBE 3alIpOCHl, €CIH IOCTe
OYEPEJHOIO 3alpoca HeT OTBETa CTaH-
IHH. 3a0pochl NOCKUIAIOTCH C TpOMe-
KYTKOM B HECKOJILKO NECATKOB MIULITH-
cekyHna. Ilpn a1oM, HecMorps Ha
BO3MOXHBIE KOMMYTalIHOHHBIE 33/IEPX-
KH Ha JITHHUAX, OTBET MOXET ObITh IIOJy-
YeH.
(Oxonyanme cienyer)

W. KOPLUYH,
C. TUMAKOB
I. 3eseHorpan
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OBMEH OMNbLITOM

MOBLILLEHME ﬂOMEX(\)IYCT(3)I?17LIMBOCTM MPUEMHAKA
EF-31

Mpuem pamMoCTaHLMA B AMANa3oHax AIMHHBIX W CPeAHMX BOMH conpoBoXaaeTcs GonbluMMK
HHAYCTPHANbHLIMK Nomexami. MpiunHy 2TOro sBNeHUst YAANOCH YCTAHOBUTE NPH BHANK3S CXEMbl
npueminka. Oxa3anoch, YTO B 2TMX AMANA3OHAX K BXOAHOMY KOHTYPY Hapfay ¢ sarnuTHolt (A1)
NOCTORHHO NOAKMOYeHa BCTPOSHHAs Teneckonuyackas aHTeHHa WA1 (puc.1). OTmoueHne Tenecko-
NU4ECKON AHTOHHLI OT BXOAHOTO KOHTYPAa NO3BOMUNG PE3KO CHH3UTL YPOBOHL NOMEX B 3THX AManasoHax
NPH NPAKTHHECKH HEUIMEHHOH YYBCTBUTENLHOCTU NPHeMHNKA. YToGu yCanuthen B 3¢ deKTUBHOCTH
NpeanaraeMbix Mep, AOCTATOMHO HACTPOWTLCS HAa CAMYIO THXYIO M 3alllyMnenHywo craHuio fIB
LOMAna3oHa u BuINONHUTL CROAYIOLLIME OfepaLn. '

BhIKMOYUTL NPUOMHWK, CHATL ero 3afiHIOIN CTeHKY, NoBepHyTh GapaGaHHbiil NepexnoyaTens W
BoiHYTh naty A2.1 (f1B). HB 210l nnate (puc. 2, a) HyXHO pa3pe3aTh AOPOXKY MEXIY BbLIBOAOM
xoHsencaropa C2 u KOHTaKToM 2 nepexnioNaTens. s coxpaHeHUn HacTpOAKM BXOAHOTO KOHTYpa Ha
BOpxHeil YACTOTe eMKOCTb xoHgeHcatopa C2 Hano cHuauts 1o 6,8 N, BKHOYMB €ro B COOTBETCTBHUM
¢ puc.1. Hioxnmil BLIBOA 3TOMO KOHAEHCATOPa CelyeT M3ONMPOoBaTL NONKITUNBHOBOH TPYBOHKOH M
COBAMHMUTDL O KOHTakTaMM 7 M 8 nepexniovaTens nnath A2.1 ([1B) (puc.2.).

- Mocne yxazanHo#W fopaGoTkn naaty A2.1 yCTaHOBHTL Ha NPEXHOe MeCTO, BKAIOYUTL NPUEMHUK U
yGenMTLCR B 6068 YHCTOM NpUemMe paHes BuiGpaHHoi craHumm [1B amanasona.

Jna popabovku Npuemkuka B auanadode CB cnenyeT BLINONHWTE BHANOTUYHLIG Offepalm, T. 6.
HACTPOUTHLCA Ha OAHY U3 caMbiX cnabbiXx U 3ALYMASHHLIX CTAHLMI XenaTentHo B BbICOKOYACTOTHON
yacTu aManasoHa CB.

JInsl OTKNIOHEHUA TenecKonuueokol aHTeHHn WA1 B 3TOM uana3oHe HyXHo Ha nnare A2.2 (CB)
GapaBaHHoro nepexnouatens (puc.2, 6) nepepe3ars AOPOXKY, COSAMHAIOWYIO BepxHUi BbIBOA
xoHgeHcaTtopa C1 C KOHTAKTOM 2 MepeKmiodatenst U MeXAy 3TMM BbIBONOM KoHpeHcatopa C1 m
KoHTakTamMm 7 M 8 nepekioNaTens YCTaHOBUTL koHgeHcatop C  emkocTeio 12 nd. Hanwiwe

K nname A4

Puc. 2

KoHgeHcaTopa C_ Mo3sonseT He NepecTpauBaTh BXOAHOM KOHTYP Ha BepxHell 4acToTe AManaloHa ¢
nomowkio KowaeHcaropa C1.

Mocne aToro cneayeT YCTaHOBUTE NNaTy A2.2 Ha NPeXHes MecTO U Y6 IMTbCA B 4YHCTOM NpHeme
paHee BbiGpanHol ctaHuum CB apana3oHa.

CnpaseiMBOCTH Pafiy CEAYET CKA3aTh, NTO BCNGACTBME Napa3nTHON eMKOCTHON Canau MeXay
KOHTAKTOM 2 Mepekmoyatens u peransmu nnat A2.1 u A2.2 nocre yKa3aHHbIX AopaboTox BCe Xe
oCTaeTCn cnabas CBR3b Teneckonu4eckol aHTeHHL WA1 0 BXOAHKIM KOHTYPOM.

C L8nbI0 OCNAGNSHNA 2TOH Casian MOXHO NOPEKOMOHIOBATE BLINASTHL KOHTAKT 2 U3 nnat A2.1nA2.2.

KoHAeHcaTOphi, BHOBL yCTaHaBAMBaeMble Ha NaaTh A2.1 u A2.2, MoryT 6bims Tunos KL u KT rpynn
M47, M75 ¢ npenenamy OTKNOHEHMS 6MKOCTH OT HOMUHANBLHONO 3HAYeHUA +109%.

MOCKONbKY MArHUTHaA aHTeHHA HeYWYBCTBUTENbHA K ABARIOLLOACA OCHOBHBIM HOCUTONOM WHAYCTPH-
anbHbIX NOMEX ANBKTPH4eckol cocTaansiowel Nons, noaoGHule AopaGOTKI MOXHO OCYLLIECTBUTL U B
TIPHEMHMKAX, FAe TONBCKONMYECKAn aHTeHHA NOCTORHHO NOAKNIONEHA K MarHUTHOM.

10. N'YCEB

r. Mocksa
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LOPABOTKA
MPUEMHIKA
"MPEHbL Pr1-301"

HeGonbwaa popabotTka pasUONpUeMHMKa
Mpens P1-301» (crapoe Ha3gaHue sUpeHs-401»)
nenaerT BO3MOXHLIM NPHEM Ha HEro 3BYXOBOFO
CONPOBOXAGHHUA N18PBOTO TEABBUINOHHOIO KaHa-
na. lna aToro NOCTaTOMHO 3aMKHYTh HaKOPOTKO
xoHpeHcaTop C3 (06o3HaueHHA B COOTBETCTBMN
€0 CxeMoit, NpuBeaeHHol B «Paguo», 1987, Ne 6,
¢.57). 270 BLI30BOT CHIWKEHHKE HACTOTh HACTPOMA-
KM NPUEMHUKA [0 HacTOTh Hecyulel 38YKOBOFO ~
CONPOBO+N8HUNA NePHOro TENOBH3INOHHOFO KaHa-
na (56,25 MINy).

MNMocne nopaboTkit NPUEMHKMK OOLINHO cpady
HAYMHEET NPUHUMATH 3BYKOBOS CONPOBOXASHHe
TenesH3KOHHLIX Nepegay. Ecnm a1oro He npouc-
XOAUT WK NPUEM TNEPHOANHECKK CPLIBABTCR, TO
NOBOpauMBas NOACTPOeUHNK KaTyLeK LS, L6 npu-
GnusurensHo B npegenax 1/4 oGopota, HEo6Xo-
AMMO NOGUTBLGA 3aXBATA CUrHANA TONEBUSUOHHOM
cTaHuuM cuctemoit AINYIr, Ha npuem YKB paamo-
BelLATeNbHLIX CTaHLM NOACTPOHKa KaTylLeK Cy-
LISOTBEHHONO BNUAHMA HO OKA3bLIBaeT.

YroBut oBecneunts Nepexos C paaMoBella-
TONbHOMO AManasoHa Ha TeNeBUIUOHHLIA, Heob-
XO/IMMO pe3ucTop HacTpoliku npuemkmka R25
3aMEHNTHL NOPEMEHHBIM Pe3UCTOPOM C BHIK/IOYA-
Tehem. MoxHO Talke gopaGorarth caM pe3sucTop
R25, yCTaHOBMB Ha HEro ABA NPYXHHALUMX KOH-
TaKTa BLIKNIOYATENS U BLITOYEHHLIA M3 300HUTa
TonKaTens Kpyrno# ¢opMel, umeoupil ¢ oaHok
cTOpOHb NponuA. Tonkatens HaKNEMBAIOT 3MOK-
CHOHbIM KNeeM Ha OCh pe3aucTopa. KoHTaxThi
BbiKNOYaTeNA CneflyeT NoANasTh NapannenbHo
xoMaeHcaropy C3. Teneps npu ceoBoaHOM Bpa-
WOHUA ABHXK2 PEe3UCTOpa NO YacoBoil Crpenxe
TonKatenb BYOeT pasMblkaTsh NPYXHHALIME KOH-
TaKTh! BLIKNOYATENR, @ NPY NOBOPOTe 6ro NPOTUB
4acosoi CTPenKM [10 YNOPa KOHTaKThi, NONanad 8
nponun Tonratens, GyayT aamuikathen. Mepea
TaKol nepenenkoli Heobxoaumo yaanuTs nepe-
MBIYKY MEXTY MePaMeHHLIMU pe3ucTopamn R25u
R11, kOTOpan BLHINOAHAOT KpenexHyio GyHmo.

Bonee npocToi cnocol MepeinoveHnn Npu-
eMHMKR C PaOMOBELLATENbHOFO AManasoHa Ha
TONOBUIUOHHbIN — YCTAHOBKA AONONHUTONLHOTO
MHHUATIOPHOTO BLIKNIOHATENS B AOCTYNHOM MecC-
TO KOPNyca NPHUeMHUKA. i

Mpyu HEOGXOAUMOCTH NPHEMHUK MOXHO [i0pa-
Gorath TaK, MTO oH GyAeT NpMHUMATL 3BYXOBOS
CONPOBOXAGHNWE HO TOMLKO NePBOTro TeNeBu3n-
OHHOFO KaWana, Ho U TpeThero. OAHAKO B ATOM
CNMY4a8 YMEHLLLIKTCA YMCNO PaaHOBELLATeNbHbIX
CTaHUMit, NPUHUMAEMbIX NPUEMHUKOM & HU3KO-
yacrotHo# YacTu YKB auanasoHa.

IOnn peanusaumy taxol gopabotk cnenyer
COAVHUTH NePOMBLIHKONK BLIBOAL! 21U 3 MMKPOCXe-
mbl DA3 M 3aTem, Bpallaf NOACTPOEYHUK KaTyLleK
L5, L6, nonbiTaThC HACTPOMTLCH HA TONSBUIWOH-
HYI0 CTAHLMIO TPeThero KaHana B PailOHe OTMeTKH
wxans NpuemMHKuka 74MINu. MNocne 3atoro HyxHo,
NepeKioNMB OMana3oH, NPOBEPUTb KAYeCTBO
NPUemMa 3BYKOBOIO CONPOBOXSHUA NEPBOro Te-
nexaHana.

MpakTuka NoKa3ana, YTo NPU aKKyPaTHoM Bpa-
LIOHMM NIOACTPOeYHMKa KaTyluek LS, L6 B Haweis
MECTHOCTU MOXHO ROGHTBCH NpHeMa NPUeMHU-
xom «Mpens PMN-301» agykosoro conposoxaeHun
[LBYX TONeBU3MOHHBIX kaHanos u sty YKB papwo-
BOWLATONbHLI CTAHLMA.

C. COJIOBLEB

r. bana6anopo-1
Karyxcko#t o6

Or penaxumm. Mepexnoyerme NpUeMHUKa C
PAAHOBELLATENBHOMO AMANA30HA Ha TeNneBH3W-
OHHbII MOXHO YNPOCTUTH, NOAXTIONNB KOHAEGHCa-
Top C3 napannentHo NPaKTUHeCKH He MCNONb3Y-
0IeMyCarHeaRy XS2, npeiBapUTenbHO OTK/HOWB
©ro CHrHaNbHbilh NPOBOA CT TOMKM CO8AMHEHHA
pesucropos R8, R9 n konaencatopa C21. 3ambi-
Kaf rHe3A0 NepeMbLINKO, MOXHO obecneuuts
TpebyemMoe MepeKnioyeHKe NpueMHUKa.




HALLIA
KOHCYNLTAUWA

HA BOIMPOCHI YATATEJIEA
OTBEYAIOT ABTOPHI
CTATEN N KOHCYJIbTAHTHI

YEPHBLILWEB B. CAMOSAMNYCK NPO-
TPAMM HA «PAJMO-86PK». — PALNO,
19892, Ne 12, c. 18, 19. g

KakonpeienuTs, BO3MOXHa i ananTa-
LusA NporpaMmal AnA KOMNLIOTepa, Npo-
TPAMMHO COBMECTUMOIO (NO 3aBEePeHUI0
usrovosutens) c «Panuc-86PK» (Hanpu-
Mep, us HaGopa «BnexkTpoHuxa KP-02»,
«dnexTpoHuka KP-03»)?

Mpexae 4Yem ananTuposatb NporpaMmy
Ans pabotl ¢ BaliyM KOMNLIOTEpPOM, He06-
XOAMMO NPOBEPUTE BO3MOXHOCTL NpoBene-
HUA Takoi onepauvu. [ns sToro BBEauTE B
KOMbIOTER HeGoNbLWYIO NPOrpaMMy:

GO (0 21 Cc w0 €D 18 FB CD €71 £8 C3 0OC FB 0A 4F

v 22 O

€3 = 6054

MNposepuEe NpaBunbHOCTL BBOAA, BLINOA-
HuTe koMmaHny T0,1,76CD <BK> (unu
T0,1,36CD <BK>, ecrm emkocTs O3Y Bawwue-
ro MK 16 K6aitt). Ecnu MOHUTOP, kak
O8LMHO, BHIAAET B KOMaHAHLIN pexuM, Bam
He NOBEano: ajanTauma NporpaMmbl ona
Ballero koMnbloTepa HeBO3MOXHA Mnv CO-
npsaxeHa ¢ GoNbUMMKU TPYAHOCTAMM.

Mpy paGote ¢ nporpammoii cneayet
Y4ecTb, 4TO onyG/mKOBaHHLIM B CTarke Ba-
PUAHT MCNONL3YET BepXHiOK NamATb noa
CT7eK, 13-3a Yero NporpaMMbl, UCTIONbL3YIO-
ume anpeca 7580H — 75FFH, noprsaTtcs.
Y1066 ITOrO He CNYMMNOCh, B CEPBUCHYIO
nporpamMmMy HecoBXoaMMO BHECTM uaMeHe-
Hust: no anpecy 6001H sanucars kon BF, a
no anpecy 600ZH — 76.

* L5

KAJALLHUK B. ABTOMATUYECKAA
BOOOKAYKA. — PALIUO, 1991, Ne 6,
c. 32, 33.

06 ncnontmrtensHoMm pene Ki.

B xavectBe pene K1 B ycTpoiicTBe MOXHO
NPUMEHUTL MoBoi MarHUTHLIN NyckaTenb,
paccumMTalHLIN Ha paGoTy OT CeTH Hanpsbke-~

Huem 220 B.
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BOTATLIPEB A, MATIOXWMH H. NMPU-
EOP ANl USMEPEHUS TOKA NYYER U
BOCCTAHOBJIEHWUA KUHECKOMNOB. —
PAONO, 1993, Ne 1, c. 20, 21.

O nposepke u BocCTAHOBNEHUM KUHEC-
xonos S1J1K2L u 61J1K5L1.

AR NpoBepku ¥ BOCCTAHOBNEHUA 3TMX
KUHECKOMMOB HeoBX0O1MO MAroTOBUTL COOT-
BETCTBYIOWMIA coeauHMTenbHLIM kabenb,
pacnasBe ero Nposoaa Ha KOHTaKTax NaHenm
XS2, kak nokasaHo Ha puc. 1.
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Puc. 1

¢ A
TPUDOHOB A. ABYTMOJIOCHAA AHTEH-

HAIMB.—PAOMO, 1992, Ne 11, c. 35, 36
U 2-9 c.0bN.

Pa3amepbi 31emMeHTOB XeCTKOCTU aKTHB-
HOIMO ¥ NaccuBHOro BUGPATOPOB.

Paamepbl afieMeHTa XeCTKOCTH aKTUBHO-
ro Bubparopa ykasaHu Ha puc. 2. 3neMeHT
XECTKOCTU NAacCcMBHOIO BUBpAaTOpa oTnu4a-
€TCA TONLKO OTCYTCTBMEM NPOACSbHOIro
Bbipeaa.
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Puc. 2

Bxoaur aM LWKMpUHA aneMeHTOB Xec-
TKOCTH B NGPUMETP NeTneBuX BUGparo-
POB, YKasaHHbIiA B cTaThe?

la, 8xoant. OaHaKO B pacieTHbiX Gopmy-
nax IWMprHA 3NeMEeHTOB XECTKOCTH HE Yum-
ThiBAeTCA, NO3TOMY Pe30HaHCHas YacToTa
aHTeHHH nocne cBopkn oOKasbiBaeTcA Ha
HECKOMNLKO NPoUeHToB Gofiblle pac4eTHON!.

O marepuane Tpasepcti.

TpaBepcy MOXHO M3rOTOBUTL Kak M3 au-
aneKTpuka (OpraHUieckoe CTeKNO, TeKCTo-
MT 1 T. N.), Tak 1 13 MO6Oro MeTaa,
KpOoMe MeIy U ee cnnagoe, o6pasyIotMx ¢
ANOMKNHUEM 3/1IeKTPOranbBaHNYeCKYIo Napy,
HTO BEAeT K KOPPO3K COMPUKACAIOLMXCA
nertaneu.

A e

HEYAEB W. CTABWUJIU3ATOP TOKA
HAKAJIA KWHECKOMA. — PALIMO, 1892,
Ne 10, c. 38, 39.

MNesbileHue TemnepaTypHoi cTabunb-
HOCTK yCTpoiicTea.

MNpuyirHOA crMBbHOM 3aBUCUMOCTY HaNpA-
XEHWUA HaKaa KUHeckona oT Temneparyphl
Kopnyca TpaHaucTopa VT3 MoryT GuiTk ero
OTHOCUTBNBLHO Gonblune oGparHbie TOKU
KOJUIEKTOpA U 3MUTTEP—KONNEKTOP, a Taloke
mManbii koo buLMeHT nepenain Toka 6a3bl.
Yetparuts 3101 pedexr crabunmaatopa
MOXHO 3amMeHOI TpaHaucropa KT3102A Ha
KT3102E. Euse nyuwse BMecTo TpaHaucTopa
NpyMeHuTL Kackan Ha QY K140Y6, skmo-
4YMB ero, Kak NokasaHo Ha puc. 3. Conpotme-
nerme peauctopa R4 B aTom caydae Heo6-
XOAUMO YMEHbLUUTL A0 1 KOM, acTtabunuTpoH
KC133A (VD2) sameruTb Ha KC156A.
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Kak npu ucnonb3aoBakum crabunmuaaro-
pa, HanpumMep, B Tenesuaopax 3YCLIT,
flofars Ha nogorpesarent KWHeCKonNa
NOCTOSHHOE HaNPAXEHKE NONIOXUTENbHOMN
MONAPHOCTU (ANR 3aUTH OT NPpoGoR NPo-
MEXYTKCB KaToAb-—NoACrpesarens)?

MNocTosHHoe HanpsPKeHKWe OT BLICOKOBO b+
THOIO BHINPSMUTENR MOXHO Noaars Ha o6-
wyii NpoBoA cTabunuaaropa Toka, u3onu-
POBAB eroLeny oT APYrUX Y3Nos Tenesnaopa.

-

JIA3EP WU., EPAAIOBCKUN I'., OCTA-
MNEHKO O. LIUDPOBOM OTCHET YACTO-
Thi HACTPOAKU PARUONPUEMHUKA. —
PADMO, 1988, Ne 9, c. 4245,

O exnoveHum cyeTimxa DD2.

BuiBog 12 cuetumka DD2 pomxeH Gbith

coeiHeH ¢ ero BHBOAOM 1, a BuiBOA 14 — -

C KONNeKTopoM TpaHauctTopa VT2.

* PAIMO Ne 11, 1903 . 43

o e o T e TN I S

-

R A S i el i

P

P nd L’ sl e A i e e v

e

S R A TS e e R e s w2 e



