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KOI'TA

roPU30HTLI HAYKU U TEXHUKHU

3AFOBOPUT
KOMITBIOTEP ?

NHO®OPMAIIMOHHKBIE TEXHOJIOTHH

HA OCHOBE

IUHAMMNYECKOIO XAOCA

4

B UHcTuTyTe panuorexHuku U 3neKTpoHMKM Poccuiickoi akanemun Hayk
BeOTCH LWMPOKMIA HayuHbIA NOUCK MO CO3AAHKIO HOBBIX

MHOOPMALMOHHBIX TOXHOJIONMH Ha OCHOBE NepPCreKTUBHOO OTKPLITHA
NOC/IeAHOro BPOMOHH, TaK HasbiBaeMoro «AMHaAMMYOCKOro Xaocanr,

O ero cym, NepcnexTuaax UCNoNb3oBaHuA 8 uHGopmaTuKe

yuTaTenk ysHaeT u3 nyGnKyemMoil cTaTbu.

Pesynsrarsl uccnenosaiuii 8 PO moryT HaliTH NPpaKTM4eckoe NpuMeHeHne
B cUCTeMaX PacnodHaaaHUA Y60BeYecKoi peun

M PYKONMCHOTO TeXCTa, Co3flaHuK accoluaTUBHBIX 6a3 faHHLIX U SHaHWHN,

B YCTpoiicTBax cxaTus WHGOPMaUMH, TENeKOMMYHHUKALMM,

pPagMonoKaunm, HaBuraumm.

3a Haubonee uHTepecHyo paboty no pacnosHasaimio o6pa3os,
NPeACTABNGHHYIO Ha KOHKYPC, TBOPYECKHIA KONNeKTUS,

saHumaloLMiica aTuMK npobnemamu, ynocroed 8 1992 r. rnaaHoro npuaa,
YNpeXaeHHOro OAHUM K3 SIMASPOB B 3T0M obnacTn —

dupmoit XnionetT—Toxkapa.

pencraBeTe cebe KoMNbLIOTEP, KOTOPLIA

YWTaET BCITYX TEKCT, HAaNMUCAHHLIA OT PyKi,
WW CIylLaeT neKTopa, 3arnoMmuHaet coobuie—
HWe, a MOTOM NevaraeT ero Ha npuHtepe.
GanTacTuka? A MoxeT GbiTh, €C/IM  Y4eCTb
CTPEMUTENbHLIE TEMNbI Pa3BUTUA BLIYUCIIN—
TeNbHON TEXHUKA U MHPOPMATHKM, 3TO He
TaKoe yx aanexoe Gyayiiee?

B atom rogy mcnonHsetcs Bcero pecetb
NET C MOMEHTA CO3[aHWA npanpagefywki
cambiX NonynapHex ceropHs IBM — cosmec—
TUMbX NEPCOHaNbHbXKoMNbioTepoB (MK). Ena
ycnen noseutbct PC XT, xak Ha cMmeHy
emy npuwen PCAT, notom— MK HaMIN 80386,
80486. Ceivac Ha ouepeaym cnyayoulee no—
KoneHwe.

YousurenoHbie temns! CoBcem HeBaBHO
nopTaTueHLIA NK paamepammn 36X36 cMmmac—
coit 4—5 xr cuuTancs nocnefHMM CROBOM
TexHukn. Ho Bckope ero npesaowen «6nok—
HOTHbIli» MK, pasmepbl koToporo 20x28 cM, a
macca 1,6—2,5 k1. Hoelilime «GNOKHOTHbIE»
MK nmeioT LIBeTHOM 3KpaH paaMepoM 25 cMno
pmaroHany, Gonee snerkuit» ang rnas, yem

mo6oit YBETHOM HACTOMbHLIA MoHUTOP. Op-—
HaKo 1 3TO He Bce: NOARNAIOTCS YXXE KapMaH—
Hble KoMnbioTepsl. Mx Macca MeHblue 500T, a
1o GYHKLIMOHANbHbIM BOSMOXHOCTSIM OHUNPU—
GnnxaloTen K nonHomaclTabHbm MK,

WU Bce xe MOOMHHYIO peBoioLMIo B MH~
¢opmaTHKe MOXHO OXWAATH B NPUHLMNINANL—
HO HOBOM HaNPaB/eHU — OBLLLEHIW C KOMNb—
10TEPOM C NOMOULLIO YE/IOBEUECKOW peun u
PYXOMMCHO0O TeKcTa.

B nocnearvie roapl AOCTUTHYT CYIECTBEH—
Hbili nporpecc 8 O6WEHUWWM uYenoBeka ¢
KOMNbioTepoM. Ho ang peanusawym peueBoro
obmeHa nHbopMaumeid NPeCToOUT elle pe—
LIMTb CEPLE3HBIE HayHbIe M TEXHUYECKHE NPo—
Gnembl, CBA3aHHbIE C pacno3HaBaHuem obpa—
308. B uactHocTH, npu peyesoM BBOAE
uHGOPMALIM KOMNLIOTED A0/DKEeH pa3fiuiare
{pacno3HaBaTk) HECKONLKO COTEH KOMaH, He—
3aBUCHMMO OT TOrO, NPOM3HOCATCH OHU TUXO
WM FPOMKO, MEANEHHO WM GbICTPO,. HU3KUM
WK BbICOKIM FONOCOM W T. . [Ipyrumm cno-
BaMu, NPUHATHE PeLleHms ONOCTYTLNEHUN TOW
W MHOA KOMaHAbL [O/UKHO MPOUCXOOMTL B

YCNOBUSAX BLICOKOW CTENeHW M3MEHYMBOCTH
BXOAHOro curHana. U afechb yXxe okasnisaercst
HEA0CTATOMHOM KNAaccU4ecKas Teopust BbUUC—
NeHwA, nexallas B OCHOBE NPUHLANG AeCT—
BUS COBPEMeHHbIX KoMNbloTepos, Gasupyio-
LI3ACA HA MOHKTUM ANTOPUTMA.

XopowmM NpuMepoM aropuTMa SBNSETCA
npoleaypa aeneHusi OGHOTO Yucna Ha apy-—
roe. Takue 33pauv UMeIOT 0AHO obiliee CBOW~—
CTBO: OHU SBNSIOTCA CTPYKTYPUPOBAHHLIMM, T.
€. UX MOXHO ONm1caTh B BUie nocneaosareb-
HOCTH onepaLyi anropuTma.

OpHako pacnoaHaBaHWe peuv U 3puTenb-
Hbix 06pa3oB B €CTECTBEHHOMN cpene He ume—
I0TCTPYKTYPbI, KOTOPYIO MOXHO 6b1n0 66l cBECTH
K NPOCTbIM A/ITOPUTMHUYECKUM PELLEHUSIM.
WmMeHHO 3TO OTKNIOHEHWe OT CBOMCTB CTPYK—
TYPHOCTUM OTCYTCTBUE ONpeneneHHbIX MeTo—~
[10B UX peteHusl XapaKtepuayer cny4aiHble
a3anaut. TepMuH «cliyvaiiHbie», MCNonbaye-—
Mblii 301€Cb, HENOCPEACTBEHHO CBA3aH C Ma—
TeMaTU4ecKMM onpeaenicHUeM Cy4aliHoCTH,
T. €. C CUTyaLMeid, Kora OTCYTCTBYET TOuHOe
W NonHoe onpenenexHue.

Ana Toro, Yytobbl nyulle YRCHWTbL, B YeM
3aKNI04AETCS CYLHOCTL CRYyYaitHbIX 3a8AaY4, 06—
paTMMCsl K NpUMepy ¢ pacno3HaBaHueM 06—
pa3a aepesa. HecMoTpst Ha 10, 4TO B U306pa-
XEHUN NEepeBbeB MMeeTCs onpeaencHHas
o6WHOCTL (HanpuMep, Kaxnoe Aepeso co—
CTOMT K3 CTBOMA U BETOK), ellle Gonblue B HAX
MMEETCS HENOBTOPSIOLWMXCA fieTanei. Canwi—
KoM 06o6LeHHOe NoHATUE «AepeBo», OCHO—
BaHHOE HAa HanuuMM perynsapHbix (o6uiux)
CBOIACTS, MOXET NPUBECTUK OLLIMGOUHOM MeH—
Tuduxaumm (HanpumMep, K KNaccy «aepesbes»
MOXHO owWwunboyHo oTHecTn TenerpadHbIi
cTon6, y KOTOpPOro ToXe UMEIOTCA «CTBO/» U
«BeTBU»). CnepoBatentHo, agpheKTUBHO pa~
Goraowas nporpaMMa pacrio3HaBaHua fie—
peBbes N0/TKHA 06NafaTh AOCTATOMHO NON—
HbIM CTMCKOM flepeBbeB, KOTOPbiA HEBO3MOXHO
YNOXUTb BHECKO/NBKO CTPOK MALLIMHHOTO KOAA.

Takum o6pa3om, ANa pelueHns 3a[a4 pac—
No3HaBaHusA peun U n3obpaxenmii Heobxo-
vm Gonbluoit o6bem namsit. Ho natoroelye
HE[0CTATO4HO 118 peanu3alvmn NpaKTU4eckn
pabotaiouieit cuctembl. [leno 8 ToM, YTO U
BXOAHbIE NaHHbIe, U XpaHSALWascA B NaMATh
uHpopmaLma GyayT ckopee BCero HenonHbi—
MW WM He COBCEM TOYHBIMM. A 3TO MCKIIoYaeT
BO3MOXHOCTb HaliTU afeKBaTHOE COOTBETCT—
BME MeXIY PacnosHaBaeMbiMU OGLEKTaMA.

HeobxoavmbiM 3B8HOM NpakTU4ecky pabo-
TaIOUMX CUCTEM Pacno3HaBaHUA Ppedv U 30—
OpaxeHnii aBnAeTCAHANWYME HENOCPEACTBEH—
HOW aCCOLMATUBHOMN CBA3WU BXOAHBIX OaHHLIX W
XpaHUMOi B naMaTuuH$opmatm 6e3 TpeGo—
BaHUs HAXOXAEHUA TOMHOTO COOTBETCTBUA.

WUcnonb3oBaHme accoUMaTUBHBIX CBA3EH —
BaxHelilwee caoicTBO GUONOrMUECKOR NaMa—
™, cnocoGHOI NpY HaMUMK HA BXOAE YacTH
NpU3HaKos HexoToporo o6bexTa Bocnpous-—
BeCTH BCIo MHbOopMaLio 0 HeM. Hanpumep,
Lleno4Ka accoLmaLmii, KOoTopasi BO3HUKaeT 8
MO3Te 4YenoBeKa, Korpa OH BUAMT 3HAKOMOe
o, — uMs, obllee OTHoLLEeHUE K HeMy WM
K Heid, 3anax xapaKTepHoro ofiekonoHa (ana
Hero) unn AyXoB U KOCMETUKY (AN Hee)u T. A,
AHaNOrv4HO NpY PacrnoaHaBaHui peum Heno—
BEK He NPUMEHAET HUKaKMe NoLLaroBbie anro—
PUTMBI, aUcronbayeT 6eccosHaTeNbHLIA NPo—
Liecc accouMmupoBaHus.

Pewwuts npobnemMy coanaHvs naMaTH, 06—
nafaolied accoLuaTUBHLIMA CBOACTBAMM,
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Puc. 1. JNinneilnbil xoneGarenuHbiid
KOHTYp MOA BO3AEACTBMEM BHEIUHEero
NepruoAW4ecKoro CMrHana

Yemodyubbie nepuoduyeckue

A
T Konebasus

Heycmoiyube
NepuUoduYecKLe
Konedarus

T 2
Puc. 2. HennneilHbiii peaoHanc
Henurelkbid Brixod
SNemenm Punbimp

Yeunumensy H dunbmp

Puc. 3. CTpyxTypHas cxema reHepa—
Topa AMHAMMYECKOro Xaoca

f

Xn Xnet
AT

Puc. 4. CTpykTypHaa cxeMa AMCKpeT—
Ho# cucTembl CO cnoXHON AuHaMnkoi

i

X

Puc. 5. Ksagparuunan napa6Gona

Puc. 6. O6pa3 xaoTu4eckux Koneba—
Huii B $a30BOMNPOCTPAHCTBE — «CTPAH—
Hbiit aTrTpaxTop»

4 PADVO N8, 1993 .

MOXHO Ha OCHOBE Tak Ha3biBaEMOT 0 «AMHaMN—
YECKOro Xaoca» Wi XaoTuieckux konebaxmii.

WasecTHo, 4to KonebGanums 1 nepuoguyec—
Kue NPOoLIecCHl NeXaT B OCHOBE BCel coBpe—
MEHHOIA 3NeKTPOHUKN M MHPOPMATUKN — OT
ceteil 3NeKTPUIecKoro ToKa ¢ 4YacToToN kone—
6armin 50 My o konebanuii BLICOKMX ¥ CBEP—
XBbLICOKMX HACTOT B TENEBUAEHUN, KOMNbIOTe—
pax U npymx umdposbix ycTpoicteax. Bee
OHYK — NepUcauieckne WM NoYTM nepuoan-—
Jyeckue Bo BpeMeHn. B oTnuume ot Hux xaotu—
yeckue konebaHmnn, KoTopbie Takke Ha3biBaloT
«IMHAMUHECKM Xa0COM» MM NPOCTO «Xa0—
coM» — KonebaHun HeperynsapHbie BO BpeMe—
. Oum Gbum 06HapYXeHbl B cepeauHe 60—x
TOI0B M MHTEHCUBHO M3Y4aloTcsl NocneaHue
20 net. OTKpbiTUE AMHAMUYECKOr0Xa0Cca ABU—
JIOCh OHOM U3 CaMbix APKUX CTPaHMLL B HayKe
BTOPO# MOJIOBUHLI ABAALIATONO Beka.

Mo psapy cBOuX XapaKTepucTHK Xaotuiec—
kue konebaHun 6am3km K cnyyaiiHbiM. B vac—-
THOCTH, Kak M nocnegHue, ol obnapaior
CNNOLHLIM CNEKTPOM MolHocTW. OfiHako B
oTnKYKe OT CayuaiHbixX koneGaHiii, auHammn-—
YeCKuiA Xaoc NOPOXAAETCA He LIYMaMu, a Co—
6CTBEHHON fie TEPMUHUPOBAHHON OMHAMUKOI
HEKOTOPbLIX HEMMHEHBLIX CUCTEM.,

Pa3paboTaHbi MeToabl, No3sonsiotliye pa3-—
NMYaTh SUCTMHHO» CAydaliHbie npotjecchl U
AvHaMmudeckmiz xaoc. MpakTuiecku 310 BO3—
MOXHO TONBKO B TOM CRy4ae, KOr1a CIIOXKHOCTb
OAVHAMUMECKOTO XaoCa He CIMLIKOM BenuKa.
MoaroMy xaoTHueckme konebaHUA ABNSIOTCA B
HEKOTOPOM CMBICTIE «MOCTUKOM® MEXAY pery—
NApHLIMKU KonNebaHuaMUN K CRyYaAHBIMA NPO—
LieccaMu M, BEPOATHO, MOMYT NOCNYXUTh CBA—
3YI0LLUM 3BEHOM MEXTY CTPYKTYPUPOBaHHLIMI
W CNyHaiHbIMY 331a4aMN.

Hackonbko pacnpocTpaHeHbl Xaotuieckue
KoneGanma? He ABNAIOTCA N OHW 3K30TUKON B
oKpyxatotlieM Hac Mupe? OkasbiBaeTcs, HeT.
Boneg Toro, kaxabii U3 Hac CTasikMBaeTcs ¢
HUMM NPaKTUYECKU EXEOHEBHO, BpaLLan pyy—
Ky TpaH3ucTopHOro npuemuuka. OcobeHHo
4acTo ST0 CAYYAETCA B KOHCTPYKumsix Ha 6a3se
MUKPOCXEM, B KOTOpbIX konebatenbHuie KOH—
TYphI, KaK NPaBUNo, HeNMHElHbI, HanpuMep,
$¥3—33 HEeNIMHENHOCTU EMKOCTH.

PaccMoTpuM peakupio Takoro konebarens—
HOTO KOHTYPa Ha BHELUHWA NepuoauHeckuin
curnan (puc. 1). PeaoHaHcHan kpUBas amnim—
TYAbl BHELUHErO CUrHana B 3aBUCUMOCTW OT
€ro 4acToTbi NoKa3aHa Ha puc. 2. OHa HecuM—
MeTpUYHA B CUMYY HENMHEMHOCTU KOHTYpa.
PUCYHOK COOTBETCTBYET CUTYaLIMM, KOT 13 8M—
NAUTY[IA BHELLHEr0 CurHana nocTatoyHo Be—
nwxa. MNpu 31oM pe3oHaHcHasa KpuBan Heon—
HO3HaYHa B [Mana3oHe YacToT BHeLHero
cwrHana ot f, no f,,.

B 3ToM AiManasoHe YactoT Y HeNuHeiRHoro
KOHTYpa, Kak KonebarenbHoit cucTeMbl B 3a—
BUCHUMOCTM OT HanpaBNeHWs OBUKEHWs No
4yacToTe, peanuayeTcsl OOMH U3 BYX YCTON—
4MBbIX KonebaTeNbHbIX PEXMMOB: perynsipHsie
xonebaHua, COOTBETCTBYIOLME BEpXHE BET—
BWU PE30HAHCHOI KPUBOWM, WM XaoTuyeckue
xonebanmua. Ha puc.2 nyHKTMpoOM nokasaH
YYaCTOK PE30HaHCHOM KPMBOIA, OTBEYAIOLLMIA
HEYCTOMYMBLIM perynsipHbiM KonebaHuam. Ta—
xuM 00pa3oM, yxe B npocteliteir koneba-
TENILHONU cUCTEME, KaKoi ABNAETCH HeNvHelr—
HbilA KonebatensHbiA KOHTYP, NPpW NoSBNeHUA
HEOAHO3HAYHOCTU B PEe30HAHCHOW KPUBOWN
MOTYT BO3HUKaTh Xaotudeckue konebaHum.
BecnoMuute 06 3ToM, Koraa, BHE3anHo note—
PRAB CTAHLMIO, NP NOBOPOTE P4l NPUEMHN—
Ka Bbl YC/IbILUMTE WHMNALNIA W CBUCTSILLWIA
3BYK.

B panuoanexTpoHmke pa3paboraH pap cne-
LmanbHbIX FeHepaTopoB BNA NOJTYYEHWUS Oy
HaMmyeckoro xaoca. Hekotopbie M3 HUX Mo
CBOe CTPYKTYPE O4eHb NOXOXM Ha reHepaTo—
pbl perynspHbix konebanuii ¢ BHeluHel 06—
patHol ceaabio (puc.3).

CBOMCTBa AUHAMUHECKOT 0Xa0Ca BECbMaHe~
06bItHbBI C TOUKI 3PEHUA perynspHbiX Koneba-
HUIA. CApYTOii CTOPOHB, CPeACcTBa Nnepefauun
06paboTkn MHpOpMaLIM, OCHOBaHKbIE HANPK-
MeHeHUU perynapHbIx KonebaHuii M nepruoay-
4YeCKMXNPOLLeCcCoB, KOTopbie pazpabaTuiBan1ch
B TeueHue fiecatneTuii, ybepuTenbHo 1okasa-
M U NPOAOITXAIOT EXEAHEBHO AEMOHCTPHPO—
BaTh CBOI0 2P PeKTUBHOCTL. [NoyemMy Xe BosHU—
Kna norpebHocth obparutk BHUMaHWe Ha
xaoTvHeckme KorneBanyn npyupaspatoTke HoBbX
MHPOPMALIMOHHBIX TEXHOMOTWI, BTOMYMCNIE U
D pacnosHaBaHMA06pasos?

MpuynH 3aeck Heckonbko. BoT Tonbko Reko—
Topbie U3 HMX. Knaccuuecxas Teopusi MigopMa-
LK, BO3HUKLLIAA Mpa3suTasi eilies 1940—1950
IT., UMena Aeno ¢ nepenayeii coobiyersi no
NUHEHBIM KaHanaM. CaManepenaBaeMan ui-
¢opmMaLma B pamKax 3TON TEOpPHUM paccMaTpu-
Banack Kak IaHHOCTh. Teopus He BKAoYana B
cebs 0MMcaHKe NPOLLECCOB, CBR3AHHBIXC BO3HW—
KHOBEHMEM MurcuesHoBeHueMmuHbopMaLn. MNpn
UCCNeoBaHUN CUCTEM C AIMHAMHUYECKUM Xa0—
COM BbISICHUIOCh, YTO pasberaHue TpaeKTopuiB
¢$a30BoMNPOCTPAHCTBE NOOOHMMHANPaRNEHN -
aM M ux cbmxkeHne No APYTUM NPUBOOMT K
BO3HVKHOBEHUIOM MCHE3HOBEHVIO MHGOPMaLIVM.
MoAcHUTL 3TO MOXHO TaK. PaaberaHne Tpaexto-
PUItCOOTBETCTBYET YCUNEHMIO METTKUX KOMNO—
HEHT CUTHANAM CTAHOBATCSR Pa3IMHUMBIMY MET—
kue peranu. ConuxeHue Xe TpaekTopuit
NPUBOAMT K NOAABNEHMIO B HEM MENKNX fAeTa-
neit. Takm 06pa3om, NOABAETCHS BO3MOXHOCTL
CYLIECTBEHHO PacilMPUTL NOHUMaHKE MHbOop-
MAaLWIOHHLIXNPOLLECCOB, YTOYPE3BLIYANHO BaX—
HO NPW CO30aHMA HOBBIX MHGPOPMALIMOHHBLIX TEX—
HONOTU.

XaotvmeckmekonebaHmanpencrasnsior 6o
WO UHTEpec AN CUCTEM CBA3W, NOCKONbKY
HaCbILeHHOCTh PaaMoaMana3oHa panuoTexXH-
qYeckuMU CpefCTBaMU, XecTkne TpeGoBaHuAK
3NEeKTPOMArHUTHON COBMECTUMOCTWU 3THUX
CPELICTB NPUBbLICOKOM NPOITYCKHOMN criocobHoc-
T KaHANIOB CBA3 Bbi3bIBAIOT NOBbILIEHHBIA MH-
Tepec K LIMPOKONONOCHLIM CUrHANAM, HOBbIM
NPUHLANEM «3aNUCK» MHDOPMALIAMHAHECYILYIO
371eKTPOMarHUTHYI0 BO/THY U M3BNEYEHUA 3TOM
mHGOpMaLK, CXATUIO MHGOPMALIN.

PaccMOTPUMHEKOTOPbIE KOHKPETHBIEHANpPas-
NEHVA NPUMEHEHA CNIOXHOA AMHAMNIKA M XA0Ca
s obpaborkm nepenaym mHdopMaLm.

Ecnm peyb uaet o cucteMax ¢ BUCKpPeTHbIM
BpeMeHeMm, To NpocTeiLlei CUCTEMON, reHe—
PUPYIOLLEXa0C —CAHOMEPHBLIM OTOGpaxeHn—
eM, — MoXeT ObITbYXe CUCTEMa, COCTORILAn M3
HenmHeliHoro 6eabiHepLytoHHoronpeobpasosa-
Tens uenmMHuiHo 3anepxku {puc.4). Noeepe-
HME TaKo CUCTEMbI BOBPEMEHU ONpeaenseTcs
ypaBHeHUeM:

Xy =10C),

rae n — MoMeHT BpeMeni, f(X) — dyHkuus
HenuHeiHoro npeotpasopaHma. Knaccuyeckum
NPYUMEPOM TaKoM CUCTEMBISIRNACTCA OTOBpaXE—
HUe KBaapaTMiHoi napabonsi (puc.5).

OxonuaHme cM. Hac. 19.
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umbposue ycrpolicTsa 1A HopMHPOBAHHA
M cpaBHeHyst curhanoB B CAP Bricomar-
yurodoHor VHS smoHckue GUPMEL Hadad
HCIIONB30BATH B KOHIIE CCMMIIECATHIX TOI0B, HB
HacToslee BpeMS MPaKTHIECKH BO BCEX BHIITYC-
KaeMEIXMMH MOJEIAX TIPUMEHSIOTCA 1M$pOBHIC
CAP. Taxve CAP MMCIOT 3HaYWTEIBHHC TIpe-
VIMYIIECTBA B CPABHEHMM C aHATIOTOBHIMH: HE-
6OITBIIOE YHCTIO [TOICTPOCYHEIX 3JIEMEHTOB, Kak
TPABMIIO, HBa PE3HCTOPA /IS YCTAHOBKH KOMMY-
TAUMM BMACOTOIOBOK; 3HAYUTSIBHO MCEHBIUCE

Iponoixenne. Havano cM. B “Panuo”, 1992,
Ne 11; 1993, Ne 2, 3, 5—7.

'
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YHCIO OTHEIBHEX MUCKPETHHRIX KOMITOHCHTOB;
BRICOKAsA TOYHOCTH IIOMIEPXAHHMS CKOPOCTCH
BpallicHWs JIBHTATENeH SIEKTPONPHBOAA, JIeT-
KOCTB pea/M3alMH CITCIHMANBHEX PeXHMOB pa-
GOTHL: YCKOPEHHOE MIIM 3aMEJIEHHOE BOCHIPOH3-
BeicHME, TOMCK M BCTaBKa € TOUHOCTEIO JIO
OIHOTO KA/Ipa ITPX MOHTaXe W JIp. B1H IpeHMy-
1IleCTBA B HEMAJIOH CTeTIeHH HOCTUTHYTHI 32 CYET
ycraHoBkH B CAP BB 6eCKOHTaKTHBIX JIBUTaTe-
et ocrosoro Toka ( BAIIT) ¢ mpamem
npBonioM BB, 06a1a101HX 09eHb MATOH HHEp-
1mornoctro. Homenknatypa BT it Bu-
IeoMarHuTodoHOB odeHb HIHpoka. B [1] ykasa-
HBITeXHHIeCKHe XapaxTepucTHkH BIITT T muorx

BeIYLMX STIOHCKUX (MPM-HITOTOBUTEIICH BH-
eoTeXHMKH. OTKIIOHEHME CKOPOCTH BpallleHHA
OT HOMHHAJIFHO¥ i1 GOBILMHCTBA IBUTATCIICH
e mpepsmnaet 0,01...0,03 %.

Ocobentoc peamzapy 1Mbposoit CAP
oyTpodheCCHOHAIBHOTO BHIcOMATHHTO(OHA
AG-6200 cuctemm TTAJI pupver MATSUSHI-
TA npupeneH B [2]. OHOA M3 TICPBRIX Moneel
GHITOBEIX BHIEOMATHHTO(OHOB 3T0H HUPME C
1mbposoit CAP MoxHO Ha3BaTh BUICOMATHHTO-
o «NATIONAL» NV-700 cueremut HTCIL
OH BHIIONHEH B TPATHIIMOHHOM UIA KOHLA
CEMMICCATHX FONOB MCITONHCHWM H UMEET
GoJpllloe BHEIIHEE CXOOCTBO C oOTcYeEC-
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TBEHHKIM BHICOMATHHTOGOHOM «DIeKTPOHHKA
BM-12». OgHAaKO OCHOBHHC BO3MOXHOCTH H
XapaKTEPUCTMKH Y HETO He XyXe, YeMy AG-6200
6.1arofaps MCTOIB30BAHUIO TEX XK€ WIH AHATO~
riaHbBX BUC B CAP B coyeTauy ¢ Henonbio-
BatineM BIITIT ¢ npsimem nipueomom BB.

VriponienHas crpyxktypHad cxema CAP (mMap-
kupoeka ruath CAP — SERVO PWB-
VEP02124A1-4) BupcoMarirTodoHa «NATIO-
NAL» NV-700 usofpaxena Ha puc. 1.
MuxponpolueccopHoe yripasinenne CAP peamm-
30BaHO Ha MUKpo-BBM pCDI1511 (IC2011)
¢upmer NEC. CHcTeMa yripap/ieHHS M aBTOMa-
THKM, PACTIOJIOKCHHAS Ha IUIATC YIpaBIcHHS
(CONTROL PWB), primoHeHa Ha MUKPOTIDO-
ueccope MN1405 (oTeuecTBEHHHI aHAaIOr —
KP1005BE1) duipmur MATSUSHITA.

Yacromunrit kanan CAP BBI copepxatr ing-
POBOH KOMIIapaTop YacTOTH BpAILCHUS (CKO-
poct) BBI 4, BrpaGaTsBalonpii M3 CHTHAIOB
UETHIDHAM ATHDAIPSA THOTO 32/JAI0ITET0 XOITA CHT-
HAJIH OLIMOKH B BU/ie BOCBMUPa3PSIHOLO KOJIa,
KOTOpHE JTpeoGpa3yloTcs MOXYIATOPOM 7 B OT-
HOCHTEABHO M3MCHIOWIYIOCH UIMTC/ILHOCTD
nmMpoTHo-¥MITyscHoro (LIIMM) curHama,
GMIBTP HIDKHMX 9acToT 15, BRAEAIONHIL Ioc-
TOSHHYIO COCTABJIAIOLIYIO 3TOI0 CHTHATIA OG-
KH. AHAIOTHYHO BHITTONHEH M (a3oBHM KaHAL.
OT/M4YHe COCTOMT JIMIIb B TOM, Y10 1{MpoBoit
Kommapatop ¢asn 6 GopmupyeTcHIHATH oLHG-
KH HISCTHAI[ATHPa3psTHOro KON, Tipeolpasy-
€MBIE 3aTeM MOIYISTOPOM 8 B OTHOCHTEIBHO
¥3MeHmoIylocs umirenbHocts 1IIUM curHa-
Jia. Ero MOCTOAHHYIO COCTARISIONIYIO BRACIAET
dump 16.

BrxomHnie cHrHate KaHaioB CAP cMenmBa-
J0TCA B cyMMaTope 37 M uepe3 GYHKIIMOHATHLHEL
y3en 19 moctynaioT Ha YMpaBIAIONMH BXOA
3leKTponpuBofa 26 Ha MuKpocxeme ANG677
(IC2009) (oTcYecTBEHHHH aHAJIOr —
KP1005XA3).

Pexumel paboTsl 3asaeT senmdparop 5 no
CHTHA/IaM YIPaBJIAIOHIVX KOJIOB, BO3EHCTRYIO-
1M Ha BEBoH 18—22 FUC MN6161 (IC2003)
¢upmer MATSUSHITA.

AnamoruHo cobpava u CAP BB, pexumn
pabortn Kotopoit 3anaet geunidparop 10. Bu-
XOJTHHIE CHIHATH YacToTHOTO (Yuin 9, 12, 17) u
¢dasoporo (yam 11, 13, 18) xananoB yepes
cymMatop 38, ycwrems 24 B MHMKpOCXeME
ANG6347 (1C2001) puipmes MATSUSHITA, dyn-
KiMoHATbHE! yaen 25 (1C2005) u dumip 31
TIPUXOJIAT Ha PETyISTOp 3MekTponprsona BB 30
Ha mukpocxeMe ANG40G (IC2010) dupmu
MATSUSHITA. 3ror perynstop ymnpaeiser
BJIIT BB uepes MoliHELT peBepCUBHELH KOM-
MyTaTop 29 Ha KOMILTEMCHTAPHEBIX Napax TpaH-
aucropoB 2SB761 (p-n-p) u 2SD856 (n-p-n).
PeBepcrpoBatue HeoOxomiMo it obecrieye-
HHA 00paTHOIO NPOCMOTpA.

B pexumMe 3armicH 1M poBHIE 33JaI01HE CHT-
Ham CAP cMHXpOHM3MpOBaHE KaJpOBHIMH
curxpommiyibcam  (KCH), mocrynalonmmy
u3 Bygeoboka (BB3) uepes ¢opmuposatens 2
Ha BHBOJ 5 MukpocxeMu 1C2003, ¥ TAKTOBRIM
CHrHaoM oToGpa3iioBoro reHepatopa 3. TakTo-
BBIM CHTHAJIOM CIIXMHT Yactota Fgmomecyineit
1uBetHocH (3579,545 xT'ip).

B pexum BOCTIPOM3BENCHHA BUICOMATHHTO-
¢oH mepeXomUT IMpH NofaYe HWU3KOIO YPOBHA
HarpsoKeHHMA Ha BRBOJ 9 MuxpocxeMsl 1C2003.

6 panvoNes, 10931

2 Q047 mx

L1100 MKlH

Wil /4

201,y 59T KT

2014

1 ll
K 66i6. 15 001,
x GopS o2

YR + KX Kowm4s P74
Kba6700, 58
x Bl 10 D2 - K roum3 P4

DUl K555/143, DD2  KISSMEZ

202 (3 1000 .
P Boxod f 2.93.56/\74
K BB 15 (2003
05 36

ITpu 310M BMecto KCH B CAP uMcnomsayercs
SKBMBAICHTHEIN CHTHAT, TIONMyJaeMEIi TIPH e~
Jexvy vactory Fg.

CurHan o6paTHOI CBA3M IO YacTOTe Bpalile-
nma BBI ¢ BuBoma 13 muxpocxemu 1C2009
3IICKTPOTIPHBOZIA TIPHXOIHT HETIOCPCICTBEHHO
Ha 1HdpoBoli KoMmnapartop ckopoctH 4. Yacrora
curHana paBHa 239,76 I CurxHan oBpatHoii
cBAi3n TIo haze ¢ JATIMKOB MOIOKEHHUA BIIEK-
Tponpuratens BBl (BBBI) 27 moctymaer Ha
1Mdposoii kommapatop ¢ass 6 yepes hopMr-
poBaTenb 3aziepxeK 33 B Mukpocxeme AN6346
(IC2004). Pesucropamu R2064 u R2066, Bo3-
JicHcTBYIONMMH Ha opMUpOBATEIib, PETYIHPY-
10T NEPEKMOYCHUE BUICOTONOBOK.

Curxat o6paTHO#H CBA3M IO YaCTOTE Bpaulie-
HMA BB ¢ jatymka cKopocTH 3IeKTpoIBHTaTeA
BB (5BB) 28 ucpe3 ¢opmuposarenn 20, nem-
Tes YacToTHl 21 W 22, B 3aBUCHMMOCTH OT
pexaMa, HKoMMYTaTop 23 B MHKpocxeme [C2001
TIPOXOMT Ha 1M PoBOit KOMIapaTop CKOPOCTH
9. B craHnapmioM pexyme SP BRIIOYEH nem-
Teas 22, M YacToTa cMTHata Ha BRBoge 17
MuxpocxeMu [C2001 pasna 719,36 T, B Tpoit-
HoM pexume EP paGoraet gesvrens 21, a 4ac-
TOTa cHrHasa paBHa 359, 68 I'u. OpHoBpeMeHHO
CUTHAJI 0GpaTHOM CBA3H NPUXOIUT Ha (HYHKIM-
OHATHHHI y3en 35 mmkpocxemu — PC339
(IC2008) ¢pupmur NEC. Bra Muikpocxema co-
BMECTHO ¢ MuKponporieccopoM IC2011 oBecre-
yypaeT nepexmodyenve pexvmos SP u EP, a
TaKKe ONCPATMBHYIO TOACTPOHKY Pe3uCTOPOM
R2196 B pexiMe IOKaJpoBOTO IPOCMOTDPA
(«SLOW TRACKING?).

Cyrxar obparoii cesau mo daze CAP BB ¢
YIpaBILTOIEH ronoBky 40 Yepes yewMrens 32
B Muxpocxeme [C2004 m popMHpoBaTenh 3a1Iep-
xek 34 mocrynaer Ha 1M$poBoii KOMIIapaTOp
¢asx 11. Onepamvsro nopctpouts (TRAC-
KING)u306paxerme MoxHo peascropom R2069.
B pexaimve 3armicH HaYaTbHyIo a3y yCTaHaRIH-
BaIOT NMOACTPOSYHKM pearicTopoM R2507 yepes
y3en 14, pacnofioXeHHHI Ha JOTIOIHUTETRHOH
mwiate SERVO PWB2.

B suneomarnurodone AG-6200, paccuuran-
HOM Ha paCoty B craHmapre 625/50, B CAP
vcrionb3opaHa 1Mbposass BUC MNG6168VI1A,
GYHKIMOHATIEHO AHATOTHYHAS BRIIICYKa3aHHOH
MNG6161, omHaxo NPOCTHMH ITePEKIIOICHHAMH
niepesect CAP Ha Takux BUC u3 craHpapra B
CTaHIAPTHEBO3IMOXHO (ABTOPY HEMIBECTHO, Pac-
cymTanbl M 31 B C Ha paGoTy B iByX cTaHmap-
Tax). Tem He menee BUC MNG6161 riepeBecv B

cTaHuaptT 625/50 HOBONBHO TpPOCTO, 3aAMEHMB
KBapUeBEit pe3oHaTop X2001 ma pe3oHaTOp
uactoToit 2985, 6 KI'11 u ycTaroBHB peobpaso-
BaTeJIb YUCIA CIPoK 525/625 B Liems obpatHoHi
CBA3M yacTotHoro KaHana CAP BB. Kaxux-
HMGYIH AOTIOTHUTCTEHEIX PeTY/IHPOBOK TIPH 3TOM
TIPAKTHYECKH He TOTpebyeTcs, YT0 IMO3BOIAET
paboTaTh B BYX CTAHAPTAX NPH YCTAHOBKE B
BHICOMArHUTO(OHE COOTBETCTBYIOLIETO Mepe-
KIIOYATe/s.

Tlpu mpakTHYeCKOM peaIH3aLMK CIICAYET
MMETE B BHIy, Y10 06pasiioBriii reHepatop CAP
OIHOBPEMEHHO CIIYXHT H 0Gpa3LiOBHM reHepa-
TopoM KaHana upetHocM. Ilostomy it CAP
HYXHO HCTIO/B30BaTh OTACABHEI 0Gpa3tioBRH
TeHepaTop Ha Yactory 2985, 6 kI (Wi Ha npe
TepeKnoYaeMBIe YacToTH 3579, 545 mid craH-
nRapta 525/60 v 2985, 6 XI'1y A cTammapra 625/
50). CxemHoe HCITOIHEHME TEHEPaTOpa MOXET
OHTh CaMBIM pPAa3IMYHEM, B YaCTHOCTH LA
mozter NV-700 aBTopom GRUT IIPHMEHEH TeHe-
patop, cobpanHbii 1o cxemMe Ha puc.2. [1pu ero
NMOAKIIOYEHUM K BHBOAY 15 MMKXpOCXeMH
1C2003 rpegBapMTeISHO YIAIAIOT KOHIEHCATOp
C2068. Ksapuenmiit pezoHatop ZQ1 — A88 (or
YKB pamiocrami PCUV-3M) Ha vacroty
5971, 2 x[u. Muxpocxemur DD1, DD2 moryr
66rs Jmobre cepuit TTI wma TTIIII ( K155,
K531, K555, 530 u .iL).

ITpeo6pasopatens yHcaa cTpok 525/625 yc-
TaHABIHBAIOT B Pa3pPHB LICTH MEXIY BHBOIOM
17 muxpocxemu 1C2001 u BrmomoM 17 Mux-
pocxemu 1C2003. ITpu 5TOM HyXHO HMETH B
BHIY, YTO NPH HCIOIL30BAHHH aHAJIOTOBOTO
npeoGpa3oBaTeIa YHCNA CIPOK €r0 IMOTOCH'
3aXBaTa OKa3HBACTCH HENOCTATOYHO A pe-
X1uMa Habopa CKOpOCTH 3/EKTPONBUTATENIEM
BB, 4TO NMPUBOIMUT K HEBO3MOXHOCTH paGoTH
BHcOMarHuTodoHa: 1mociae BHOOpKH MeTIH
JICHTH IIPOMCXOTUT BO3BPAT B peXHM «CTor> .
Il obecneyeHHs paGoTH ¢ TakuM ImpeoGpa-
30BaTeIcM B NMCPEXOMHBIX PeXHMAX HEOOX0mM-
MO BOCCTaHOBMTH Pa3opBaHMylo 1iertb. [1pak-
THYECKU 370 MOXHO CJic/iaTh TUOO BpYIHYIO
(HOMOTHUTEIBHEIM TepeKoyaTelieM), JTUGO
3IEKTPOHHO, HCTIOIH30BAB 3/ICKTPOHHEIH KOM-
MYTaTOp C YNPABICHHEM OT CUTHaIa GroKu-
POBKH 3ByKa, KOTOPHI NOABIACTCA C HEKOTO-
pOH 3aCpXKOM IIOCHE OKOHYaHHS peXHMa
Habopa ckopocTy anekTpoisurateiieM BB. Ot
yKa3aHHHX MEJOCTaTKOB cBoGOMHH 1Hdpo-
BHE npeoGpa3oBaTe/iM yucia cTpoK. OmHako
OHH GoJiee CJIOXHH B M3TOTOBJIEHHH.
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Buneomarnmrodon NV-700 Moxer paGorats
M B Tpoinom pexxume EP, Wit ero mcrons3y-
€T¢A BTopas napa BuaeoronoBok. Kak yuke 6Ei10
YKa3aHO paHee, TPOHHOMH peXHM BBHICOMATHH-
TodoMax cTamnapra 625/50 He IPHMEHSIOT.
ITosToMy I HMX 1ienecoofpasHo BBEICHHE
craHmapTHoro asoimoro (LP) pexamma. Yrobu
ero obecrieunTs, HEOOXOIMMO JOTIOIHHTCILHO
YMHOXHTH YACTOTY HaTYMKa CKOPOCTH 3J/IEK-
Tpompurarend BB Ha kosdpduument K,=2/3. B
suacoMarnurodone NV-700 caenare 310 f0-
BOIBHO Tipocto. [TprinmroanbHas cxeMa npe-
obpa3sosarens pexvmon EP/LP M305paxkeHa Ha
puc.3.

TIpocToTa peaM3alMH OOBACHAETCA TEM,
Y0 HCTHHHOE 3HayeHMe YacTOTH CHTHaIa
NaTIMKa CKOPOCTH 2MeKTpofiBMTaTeis BB B
3T0M MOJE/M B [Ba pa3a BHIlile, YeM MCIONb-
ayemoe B cuctreme CAP B pexume EP, ni-aa
HAIMYMA fiequTend JacToTH 21 (cM. puc.1).
TTo3TOMY NpH N0Ja%e Ha BXof Npeobpasosare-
JIS HEMOCPEACTBEHHO CUTHATTA € YACTOTOM Aat-
yuKa 3neKkTpoasuraTensa BB daxmMyecku ero
yacToTa Kak 6H yMioxaerca Ha 2. Conpsike-
Hue nipeoGpasopatens EP/LP ¢ ameMeHTamMu
CAP ynpoliaeTcst TAKKE B CBS3H C HAMUHEM
dopmupoBatens 35: B KOHTPONBHOH ToYKE
TP2010 (BrBon 2 muxpocxeMst 1C2008) mme-
eTcH CMTHAT (OPMEI MEaHNIp C JaCTOTOM HaT-
Y¥Ka 3neKTpoABMraTeis BB 1 pasMaxoM OKo-
JIo 5 B, NOCTATOYHEM I TI0Ja4H Ha BXOA
JIEJIATENIA YaCTOTH Ha 3, BHITIOHEHHOIO Ha
muxpocxeMe DDI1 (cm. puc. 3).

Ha muxpocxeme DD2 cofpaq normdeckmit
KOMMYTATOP HMITYJILCHHX CHTHAIOB. B 3aBHCH-
MOCTH OT HATTPSUKEHHSL YIPABITCHMA, TIOCTYIAIO-
uiero ¢ Aemmdpartopa ckopocredi 1 (cMm. puc. 1)
BHcoMarnuTodona (BaBoH 16,17 Muxpocxe-
mut [C2011) Ha Bxo 1ipe0Gpa3oBaTe/IA PeXKHMOB
EP/LP (cM. puc.3) B crasnapTHoM pexmme (SP)
TIPOXOITUT CUTHAT (OPMEL MeaHAp C YaCTOTOl
£,pp/3, NONaBaCMKIH C BHIXOZIa KOMMYTaTOpa 23
(cm. puc. 1), a B TpoitHoM pexame (EP/LP) —
curHan $opMEL MeaHp C 4actorod, paBHOK
us2/3.

CI1eIoBATETBHO, TIPH TIOCICIOBATEIHOM CO-
emarcHMm TipeoGpasosatenciit EP/LP u wicna
CTpOK 525/625 B pa3pHB LicT OGpaTHOI CBA3U
yacromsoro kKanana CAP BB (xa puc. 1 momede-
HO KPECTOM) B CTAHJIaPTHOM pPeXMME YacToTa
CHTHAJIA IATIMKA SJEKTpofpuraTeas BB ymio-
xaeTcs Hakooddrment K,=625/525, a B1poii-
HoM pexume — Ha kxoobdwmmenr K=

=K, xK,=(625/525)x(2/3)=50/63. B peaymsTate
CKOpOCTH 1‘1Pmmm JIEHTH YCTAHOBWICA paB-
Holt v — Symmer — RO, 69 Mu/c,

Y710 coornmcmycr pexumy LP B cereme TIAJI/
CEKAM.

Koopdumenr K, ==35—1,1988 BBOIAT
B CAP coormemmylouum yMe}{bmcnueM Tak-
TOBO} YACTOTH, 3a/laBacMol TeHepaTopoM 3.

Tlocae yerariosku ripeoGpasonarens EP/LP
puacoMarnuTodoH NV-700 IosBase TCA TOIHO-
1LicHHasA BO3MOXHOCTH (3aImCh/BOCITPOM3BEIIC-
Hme) paGotet B ipoiHOM LP pexuMe ¢ aBToMa-
THYECKHM PacTio3HaBaHHeM pexamos SP u LP
TIPH BOCTIPOM3BENICHMH.

B 3axmedeHHe chefyeT 0co60 OTMETHTH, YTO
pexvmel LPu EP Berncomarrmrodorax HTCI
cipgpporsvu CAP nipy Mx riepeBojic B CTAHIApT
625/50 BO3MOXHEL TOJIEKO TIPH MCTIO/TB30BAHHK
1H(pPOBHX HIMPOKO/MAMA30HHKX TIpeobpaso-
BaTe/Iel YMcIIa CTPOK 525/625 (aBTOp MPHMEHII
ITeCTHAMLATUPA3PSAMHEE Tpeofpa3oBarei C
TAaKTOBHMM YactoTamu 3..4,5 MIi). Kpome
Toro, KaK fnpaswio, B CAP BB seoGxonmmo s
pexavos LP,EP npu cMcHe cTaHnapTa Ha 625/
50 JOTIOTHMTE/IBHO PACIIMPHTS NI00CY MPOITyC-
xanns ®HY 17 yacromioro xanana CAP BB.
HHavde ABIDKCHHE ICHTH GYeT CONPOBOXIATHCH
IHAYMTEIBHOM AeToHAIMell. B BHAcOMarHHTO-
done NV-700 mis 5TOro HOCTATOYHO YHATMTH
xoHzteHcarop C2027 Ha ruiate CAP.

Jlna obecnicyeHus HauGonee BHCOKOIO Ka-
YeCTBA TIOKAAPOBOTO BOCTIPOMIBENCHHA HaoGpa-
XEHHMA PEIYTMPYIOT TIOJCTPOCHHHIE Pe3HCTOPHI
R2200 («S.TRACK. FIX.2H.) u R2197
(«S.TRACK. FIX.6H.)» mia pexumos SP u LP
COOTBCTCTBEHHO, TIPHUeM PYUKy pearicropa R2196
TIOACTPOHKH TOKATpoBOTO pexaMa («SLOW
TRACKING») HyXHO YCTAHOBHTbL B Cpelitee
TIOJIOKEHHE.

CrieflyeT OCTAHOBMTECS TENePh HA HEKOTOPHIX
ocobentoctix 1Hpposax CAP BuacoMarimto-
¢onoB VHS cucremu CEKAM-L (dpamirys-
cxuit CEKAM). Cipykryprsie cxeMul CAP Ta-
KHMX BHICOMArHMTO(OHOB He OTIMYAIOTCH OT
coomseTcTBylonmx cxem CAP artrapatos cucreM
TAJ/MECEKAM. OmHako HekoTopeic $up-
ME-H3IOTOBHTEIH, Ha B3I ABTOpa, OYCBUA-
HO, I YMEHBIICHMA YHCA PETYIHPOBOTHBIX
onepaluii, He YCTAHARIMBAIOT TOYHO YaCTOTH
oGpastoprx reHepatopos CAP (a Taxxe TajiMe-
pos). B peaynbTaTe NpH BOCTIPOMABEACHMH Ha-
6/IOKAIOTCK OTKJIOHEHHS OT HOMHHAJIA JACTOTH
CTPOK BOCIIPOM3BOIMMOTO CHTHANA, YTO MOXET
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OTPMIIATE/IEHO CKa3aThCA Ha KadeCTBE BOCTIPO-
M3BEJICHHS CHIHATA LIBETHOCTH TIPH Tiepefic/ke
ammapara syt cucteMu TTAJl. Harpumep, B
puneomarsuropone THOMSO NV 4190 (y3ro-
ToBHTED — $rpMa JVC) mamepeHHOE OTKIIOHE-
HMe  OOpasLOBOM  YacTOTH OT HOMMHAIA
(13300, 857 k') GOm0 paBHO  YIPHMEpHO
1,6 xTu. IToncTponTs YacTOTY 10 HOMHHATEHOK
MoXHO ToBopoM KoHaeHcatopos C413, C414,
BKJIOYCHHBIX B Lienb pe3onatopa X401 (pacro-
nokeHs Ha miasHoi Twiate «MAIN PWB»
BHIcOMaTHHTODOHA).

TIpu msmepernn mapametpoB CAP Bumeo-
maruuTodona VS-19S ¢upmer AKAI B pexcme
BOCIPOM3BEAICHMA 3HAYCHHE 9ACTOTH CTPOK
oKa3anoch paBHEM 15 619 111, a oTkIOHeHHE
yacToTH o6pasiioporo reHepatopa CAP oT Ho-
MuHaa (4433,619 k1) He mpepsnnano 5 Iy, Ha
xavyectse paGota B cucreMe CEKAM-L 310 He
OTpaxaercs, HO TIDH NePE/ICIIKE ANTaparTa it
pabors B cucremax ITAJI/MECEKAM m3-3a
YKa32HHOM YIPHYMHE GyeT BHECEHA CHCTEMa-
THYECKAd TorpenHocTs okoro 240 T (af_ x
x40), CyXAIONRATIONOCY 3axBaTa cHCTeMH D,
610ka usetHocTH ITAJ], Y10 HeGMATONPHATHO
CKa3HBACTCA Ha KayeCTBE W300paxcHHs NpH
BOCTIPOM3BeACHMH TUIOXHX (HECKOIBKO pa3 Tie-
PETHMCAHHRIX) KOTHIT BHIeodHIEMOB.

TIpyunHH NoABIEHHS TaKoil cHCTeMaTHYeC-
KO TIOTPEIHOCTH BRIABHTD TPAKTHICCKH He-
BO3IMOXHO. MOXHO TIpeATIONOXHIL OTK/IOHE-
MM OT HOPMTEOMETPHH iaT4uKa ckopocti BBI
M OUIMOXHM B YNPaB/IAIOUIMX KOJAX YaCTOTHOTO
xomriapatopa CAP BBT. He ncxmoyeHo Taxcke,
Yr0 OTKIOHEHHe ckopoctH BBI crieiamio
BHeceHo $upMoit it obecTiedeHUA JTydilero
TiepeMEXEHUS CIIEKTPOB BOCIIPOM3BOIMMBIX
CHMTHAJIOB SIPKOCTH M 1IBETHOCTH M T.XI. TeM He
McHee TIPH TTePelie ke BUIEOMATHHTO(OHA Tt
pabors B cucreMax [TAJ/MECEKAM 1iencco-
06pa3HO YCTPaHWTS YKa3aHHYIO TIOTPEIHOCTE,
noncTpouB obpa3tiosrtireHeparop CAP nomGo-
poM KoHfeHcaTopa C433, pacTiooXeHHOIO Ha
1mate 6moxa 1memocw CEKAM-L (mapxu-
pobka 1uiaTH — V1085A501B). Yacroty crpok
MOXHO TIPOKOHTPOIMPOBATS, TIONKX/NOYHB K BH-
JICOBHIXOMY CyOMoIymb cHHxpornsaip YCP or
Tenesuaopon 3YCLIT: ee M3sMepsAI0T Ha KOHTaK-
Te 4 paypema X1 cyOMmomyns, NpHIeM TIOJIOCY
3axpaTa cucreMut ATTY v © HyxHoO pacIMpPHTS,
COCMMHMB KOHTakT 3 pazbema X1 c obumm
TIPOBOZIOM.

HeobxomMo Taxke HMeTh B BHOY, Y10 B
JonosHuTeTbHOM Omoxke  mpetsiocr [TAJl/
MECEKAM XcnaTeibHO MCHOIB30BATh OT-
JICIBHEI 0Gpa3LoBELt TeHEpaTop Ha 4acToTy
4433, 619 xI'n1,

10. NETPOMNABJIOBCKUHA
r. Taranpor
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'BUOEOTEXHUKA

Hacrosiliee BPeMs TIPOM3BOIUTEIH Te-
JieBH30poB B Poccuum HaxonaTcs B o4eHp
HETIPOCTHIX YCJIoBMSX. Benencrsme oboctpe-
HMA MX KOHKYPEHLMH ¢ 3apybexHbpmMu up-
MamMH, B ToM uMcie M3 CHI, poccuiickue
3aBOJ{bI-U3TOTOBHTCIM TOJDKHBI ITpEMIaraTh
TIOTPEGUTEIAM TI0 TIPHEMIIEMOI 1IeHe HOBBIE
KOHKYPEHTOCTIOCOGHBIe MopenH. OmHako
TIPY paspeIBe MPHBBIMHBIX XO3SHCTBEHHBIX
CBsI3eH, PE3KOM poCTe TPOM3BOINCTBEHHBIX
3aTpaT, a Takke Bospocureit B 50...100 u
GoJice pa3 CTOMMOCTH KOMIUIEKTYIOUIHX H3-
neTMid, paspaboTKa M OpraHM3aLMs TIPOM3-
BOIICTBA HOBBIX TEJEBH3OPOB CTaHOBHTCH
ceifgac oYeHb coXHOM npobieMoit. Kpome
TOTO, BEAYLIME B TCXHHIECKOM H TEXHOJIOTH-
YeCKOM OTHOILEHHMM TCICBU3HOHHEBIC 3aBO-
11 JIeBoBcKoro IO «Bnexrpon» u Muscko-
ro HIIO «lopu3oHT», a Takxe Ppaj
Pa3paboTIHKOB M POMIBOIUTENIEH BaXKHEH-
HIMX KOMIUIEKTYIOLIMX M3AEnHit (cenexro-
POB KaHanoB, CILTMT-TpaHC(POPMaTOpOB, 3a-
MCHSIIOLUIMX coboit CTPOYHBIH
TpaHCPOPMATOP M YMHOXHTENb, M T.11.) JUIL
HOBBIX MOJICTICH TEJICBU30POB, OKA3alIHCh 32
rpanuiicH, B GnDKHeM 3apybexne, JTO CY-
1L[ECTBEHHO OCJIOXHAeT fetio. [ToaToMy YacTh
CPEIICTB, BHIICJICHHBIX Ha pa3paboTKy Telie-
BH30poB B Poccuu, MpyxonuTcs BKNagbIBaTh
B ny6inMpoBaHMe IIPOM3BOICTBA Psilia pa3pa-
6oTOK (HanpHMep, CeTCKTOPOB KAHAJNIOB) Ha
npennpusaTuiax Poccuiickoit Pemepanyu.
Ilo ofuieMy YHCIY BHOTYINEHHBIX TCJIEBU-
30poB, Hampumep B 1991 r., crpanst CHI'
3aHHMaH 4-¢ Mecto B Mupe Tiocie CIIIA,
SAnonuu 1 Kurasa. YTo xe KacaeTcs HEIMoC-
pencrerto Poccuy, To oHa, B IlepecyeTe Ha

8 PAONO Ne 8, 1993 .

JIyLITy HaceJICHHS, BBIITYCKaJla TeICBH30POB B
4 pa3a MeHbLIIE, YeM YKpauHa, M IOYTH B §
pa3 MeHble, YeM benapyce. D10 o6bAcHsAeT-
¢l TeM, YTO TEXHOJIOTHYECKHE BOSMOXHOCTH
POCCHHCKHX TeJICBU3HOHHBIX 3aBOIOB HIDKE
yKpaMHCKHX M Genapycckix. B 1992 r. BB~
IMycKk TeneBu3opoB B Poccuu yman eure Ha
26 %. Ha Havato 31010 roga 60 % mpousso-
JuMEX B PoccHu TeJIEBU30POB TIpelcTaRiIs-
JM cobot ycTapeBliie MOLieIHM TPeTheTO II0-
KOJICHHS M JIMIIL oKoNo 40 % — JyeTBepToro.
TeneBusopsi TisTOr0 NMOKoONeHUs B Poccuy B
TIPOLLIOM YOIy BoOG1Ie He BRITycKamich. Y
TOJBKO celdac IMpEATIoNIAracTCs HadaTh MX
CEpMITHOE TIPON3BOICTBO.

HeobxonyMo Takcke OTMETHTD, YTO 3KC-
IUIyaTaHOHHBIA TApK TEICBM30POB CIPaH
CHI B nponuiom rogy npesbicuan 100 MiH,
M3 KOTOPBIX 1{BeTHBIX OBLIO yxe Gonee 50 %.
Dakrrueckad 06eCTIeYeHHOCTD TeNeBH30pa-
mu B crpaHax CHI' pmoctumma 112 wa 100
ceMel, M3 HUX LBETHHIMH — 57 M dYepHO-
GemeMu — 55. 3a pyGexoM aToT Ioka3aTens
3HauuTeTbHO Bbllte. Hampumep, B CLIA
1[BETHBIMY TENCBH30paM¥ Biaaeior 96 %
cemeit, B Amormyn — 100 %. Mexny tem
ofumii NPOTHOIUPYeMBIL o6BEM TOTPE6-
HoCTel B BBOTycKE TelieBH30poB 1o 1996 r.
(o ouexxam 1992 r.) B crpanax CHI' —
Gonee 85 MIIH TeIEBM30POB.

3a nocnenHee BpeMsi CMTYallMs Ha TIOTpe-
GMTEIILCKOM PHIHKE TeleBU30poB B Poccuu
CYIIECTBEHHO M3MEHMIACh: TIOSBWIACH pe-
albHasg KOHKYPEHLMS IUIA OTE€YeCTBEHHBIX
TIPOM3BOJIMTEIIEH CO CTOPOHEI MHOCTPAHHBIX
¢upM ¥ 33aBONOB crpaH OIMDKHETO 3apy-
6expa. Chnemyer Takke OTMETMTh, YTO IO

Ppe3yibTaTaM OIpoca B TIPCABIIYLIEM YOIy
45,9 MJH ceMeH 3asBHIIM O CBOEM XKEJIAHMH
npHoOGpecTH HOBBIH TeieBHM3Op 1o 1996 r.
IIpyyem GOBLIMHCTBO BHICKA3aJOCh 32 TO,
YTOGHI TEJICBU30p 00A3aTeNEHO UMEI MUHH-
MaJIbHBIE Habop COBPEMEHHBIX CEPBMCHBIX
YCTPOHCTB M TIOTpeGUTELCKUX YHOGCTB:
TIpHEM ¥ BOCIIPOM3BEACHHE TEICBU3HOHHBIX
curHanoB no cucreMam IIAJI u CEKAM,
HaTMYHE YCTPOHCTBA AUCTAHIIMOHHOIO YII-
PaBICHHS, BOZMOXHOCTh TIOAKIIOYCHHS BU-
JIcOMarHuTodoHa TI0 BHIEOYACTOTE, MHIH-
KaljMi0 TTPOIpaMM, PeryJMPOBOK M IpYyroi
HHGOpMALIMH Ha SKpaHe KMHECKOTIA M T. JI.
Kpyr noTeHumHambHbIX TIOKYIIaTeIEH TEIEBH-
30pa B PalIMYHBIX COLMATBHLIX TPYTINaX, B
3aBMCHMOCTH OT YPOBHEH IOXO/ia Ha AYuIy
HACEJICHMA, MOXET GBITh ONpeJIclieH U3 pac-
YeTa CPETHETO YPOBHA JIOXON& B KAXIOM
rpynme. B Haule# cTpaHe TelIeBM30p CuMTa-
€TCsA JIOCTYTIHBIM, €CJIM €10 LieHa HaXOMUTCH
B TIpefieNiaX TPEX-TISATH CPETHHX 3apILIAT.
JIng xaxmo# ColHanbHOM TpYHIBI OHa, KO-
HEYHO, CBOSL.

Tak Kak cepHIHO BBITYCKACMBIC B HACTO-
slljee BpeMs POCCHHUCKMMH 3aBONAMH Telie-
BH30PHI YK€ HE YIOBICTBOPAIOT ITPETbIRIIA-
€MBIM K HUM TpeGOBaHHAM, /1711 TIOBBILICHUS
HMX TEXHHYECKOIO YPOBHS H KOHKYPEHTOCIIO-
coGHocTH TpefyeTcs peanm3aiMmsa KOMIUICK-
CHOM TTporpaMMEI, KoTopasd Gl OXBaTHIBAJA
Bech TepedeHs MPobiaeM: paspaboTKy M oc-
BOGHHME B CEpPMHHOM TIPOM3BOJCTBE TICP-
CIIEKTHBHBIX MOJieNieii, HOBBIX KOMILIEK-
TYIOLUX U3ICITU, HecTaHIapTHOM H3MepH-
TeJIBHOM TEXHMKH M T. II.

VYuTHIBAasA CIOXHOCTh CTOSILMX TIepel
OTpacibio 335iad U Tpebyemeie obbeMbl du-
HaHcupoBaHua pabot, Poccuu Hyxua cBost
HAITHOHAJIBHAA TITPOTPAMMA CO-
3HAHWA TEJIEBU3OPOB HOBOTI'OIIO-
KOJIEHHA. B MockoBcKOM HayYHO-MC-
CIIEHOBATENICKOM TEIICBH3HOHHOM HHCTHTYTE
(MHHTHN) paspaboTaH ee NpoexT, KOTOPHIH
COIIEPXHT IICpedcHh OCHOBHBIX Hpobnem,
peliicHHEe KOTOPBIX TO3BONMT PE3KO ITOBHI-
CHMTh TEXHHYECKHWH YPOBEHH TEINCBH3OpPOB.
DTOT NMPOEKT cieiyeT pacCMaTPHBATH TaKXkKe
K4aK OCHOBY TlepCIIEKTHBHOM KOMIUIEKCHOM
TIPOTPAaMMBI Pa3BUTHS POCCHICKOH TTPOMBIII-
JNIEHHOCTH, MPOU3BOIALICH CIIOXHYIO GBITO-
BYIO TEXHMKY.

B 6emireM CCCP paspaGotka M BHempe-
HHe B IIPOM3BOICTBO 6a30BHIX MOz el Tere-
BH30POB NPOXOOWIA TIOIf HETIOCPEIICTBEH-
HBIM PYKOBOJICTBOM I'OJIOBHOTO HHCTHTYTa —
MHHTHU. Ha ocHoBe aHamMza TeHAEHITUI
MX COBEPIICHCTBOBAHMSA B HHCTUTYTE pa3pa-
GaTbIBaJIM HIE0HOrMIo 6a30B0H MOIEIH OYC-
PEIHOYO TIOKOJIEHMSA, oNpeneisM 6a30Bblit
KOMIUIEKT HEOOXOJIMMBIX 3NEKTPOHHBIX M3-
JIeIMH M KOHCIPYKTHBHOE MCIIOJIHEHHE Te-
neBK30pa. [lpakTiyeckKH Bee BEITYCKaBIIHe-
¢ 1peTHhie TeneBuiophl cepmii YJIITLIT,
VIIKMIIT, 2VCIIT, 3YCIIT, a Takxe Goib-
IIMHCTBO BBIOIyCKacMBIX ceHyac cepuit
4YCIIT mpencTabasiior cofoil H3MEHEHHbIE
TIOf KOHKPETHHIE YCTIOBUA Ga3loBbie MOIETH
MHUTHU.

B uHcTHTyTe GBUla paspaboTaHa Taioke
KOHUEITI[Msl HOBBIX aHaNoro-1udpoBex u
1(PPOBLIX TEICBU3OPOB TIATOIO H IIECTOIO
TIOKOJICHWH. DTH TeleBH30PHI CO3IaHBl B
COOTBETCTBMHM € TCHECHLMAMH MX COBEp-
LIEHCTBOBaHYS B MMPOBOM IPaKTHKe, KOTO-
Phie 3aKinodalorcsa Bo Bee Gonee IIMpOKOM
BHEAPEHHH MHMKDOTIPOLIECCOPHBIX CHCTEM
ynpaBieHHA M 1MGpoBBIX cimocoGoB obpa-
6OTKH CHMTHAJIOB, paclIMpeHHMH (PYHKIMO-



HANbHBIX BO3MOXHOCTEH M TIOBEIIICHHM
Xayecrsa paboThl. B oTedecTBeHHOM ITpaKkTH-
K€ aHaJIOTO-IM(PPOBHIE TENEBU3OPEI C MUK~
POTPOLIECCOPHBIM YIIPaBICHHEM, HO C aHa-
J0TOBOM 06paboTKOM CHIHANOB 3ByKA M
M306paxeHHsi OTHOCATCS K ITATOMY NOKOJIe-
HMIO aniflapatTypsl, a aHaJIoTO- LG poBkie Te-
JIEBU3OPHI C TpMMeHEHHeM LM(PPOBOii 0Gpa-
60TKM 2BYKOBBIX M BHICOCHTHAJIOB — K
uIecToMY NoKoJieHHIo. B crolo ouepenp ana-
JIor0-1MGPOBEIE TENEBU30PHI IIATOIO [OKO-
JIECHHS MOXHO YCIIOBHO DAa3lelIMTh Ha JiBe
mpyrne: THH-2A  (Tenesuzop IeerHoii
HnrerpamsHbit ¢ AHanorosoi o6paGoTkoit
CUIHalla U AHANOTOBBIM YIIPaBlicHHeM) M
TIH-AII (c Anatorosoit o6paGoTkoii cur-
Hana ¥ Iudposrmm yripasieHuem). B Tene-
suzopax TITHU-2A pa6otoit y3nos ¥ Morystesi
YIIPABASeT LCHTPaIBHEI MUKPOTIPOLIECCOD
1O TIPEIBAPMTENEHO 3a0aHHOM MpoIpaMme
4HAJIOTOBEIMM YNPAaBIFIOIUMM CHTHAJIAMH,
a B Tencsm3opax TIH-AIT — no mm¢poroii
uiMHe ympasieHus I*C (¥ro Moxer GHITH
TEMOM OTHEBHOM CTaThi),

Tenepusopsr TITU-2A co3maHel Ha 3nme-
MEHTHOI1 6a3e CEpUITHO BHIITYCKaeMBIX 3aBO-
namMu TeneBu3opos 4YCIIT, uro cyniecTseH-
HO YIpOULIaeT W YCKOpsieT MX CepuifHoe
npousponcTeo. IIpyudem HauGonee neneco-
06pa3HO BEITYCKATH MaCCOBbIE MOJIE/IH 1[BET-
HBIX TeJICBU30POB C PasMEPOM JMATOHAIN
39KpaHa ot 32 ao 54 cMm.

Armmapatsr TIIH-2A cooTBercrByior MH-
POBOMY YPOBHIO COBPEMEHHBIX 1IBETHBIX T¢~
JIEBU30POB B 1IeHOROM 1pyrne 300...600 non-
Jsapos CIIIA (1iess1 mpunokynke 8 Poccum).
JlyqiuMe MOJieNM, BBIyCKaeMEBIE B CIpaHax
CHTI', BnionHe KOHKYpeHTOCIIOCOGHEI B CBO-
eM Kiiacce. B paMkax 3105 MIeOI0rHH GhUiH
BBITYTIEHEI TAKUE MOJIE/H, Kak «batra («llIn-
nanuc»)-32TIH402/1» u «lopu3oHT-
SITLIS100».

IeerHoli Tenesuzop TIIU-AIL 6501 paspa-
G6oran 8 MHUTH B 1987-1992 1. Tlo 31001
MOZIENH MOryT GBITh co3faHbl Golee ciox-—
Hble M QYHKIHOHANLHO HACHIIEHHEIE Telle-
su3opHI. Ilensio pa3paboTKi MOXHO yKa3aTh
CO3MaHHE COBPEMEHHOIO KOHKYPEHTOCTIO-
Co6HOTO TeNIEBH30PA C NOBBINICHHBIM Kaqec-
TBOM H306paXeHus U 3ByKa, HPOKUM Ha-
60pOM IOTIONHMTETHHBIX NOTPeGHTEIHCKIX
yHO6CTB M NOBBIIIEHHOM TEXHOIOTHIHOCTHIO.
Hcnomnbs3obatye LMGpoBoi IMHBLYITpaBTie-
HUA Y yTIpaBJstione MUKpo-SBM c shHep-
TOHE3aBHCHMOM NaMATHIO NO3BOJET CY1LEC-
TBCHHO CHU3HTD TPYJIOEMKOCTB HACTPOEYHbIX
OIepalMii IIPU MPOH3BOJICTBE M HalaXHBa-
HUH TENICBU30Pa U OTKPHIBAET NIHPOKHE BO3-
MOXHOCTH [ aBTOMATH3ALMH IPOMIBOJI-
CTBa.

BricoXie TeXHMYECKHE, NOTpeGUTENHECKHE
M TEXHOJIOTHYECKHE XAPaKTepUCTHKH Telle~
BU30pa CTaJIH BO3MOXKHEL GNarofaps mpuHs-
TOW TIPH €TI0 NMPOCKTHPOBAHMM HMIEONIOTHH
TNOCIPOEHH M Pa3paboTKe HOBOTO TIOKOJE-
HMA KOMNOHeHTOB. CoBpeMeHHBIE PYHKITH-
OHAJIHbIE BOIMOXHOCTH, TaKHe KaK Iucpo-
BOM CHHTE3 YaCTOTHITETEPOIMHA BCEIEKTOpaX
KaHAJIOB, MollydeHHe HeGolbIoro usobpa-
JKEeHMUs (OKHA) APYTOi MpOIPAMMEL B KAKOM-
HHOYIP MeCTe 9KpaHa — «Kalp B Kalpe»
(PIP), amepTypHas XOppeKLMS LIBETOBBIX
TNEPEXONOB U T. JI., MOTYT GHITh peaTi30BaHEL
TOJIBKO € IPHMEHEHHEM HHTEIPATFHBIX MUK~
POCXeM, YIIpapieMbIX TO LM¢pOBOi LMHe
I’C.

Jlns renesusopa TITUA-AIL s 1987 — 1992
IT. GBUTH pa3paGoTaHbl HOBEIE 74 KOMNIOHEH -
Ta, 8 ToM yucne 18 BUC u 7 CBHUC. B

HAcTOsTIee BpeMs 3aKOHYEHEI pa3paboTku M
OCBauMBalOTCA B CEPUITHOM ITPOM3BOJICTBE
oxo710 90 % HOBBIX 37IEMEHTOB. 3aBeplicHKe
PpaspaboTKH M OCBOEHHe CEpHITHOTO BEITYC-
Ka OCTAILHBIX U3JICIHi TUIAHMPYETCS B 3TOM
rofty. Of1HaKO TIOJIOXKEHHE eIl OCTOXHACTCS
TEM, YTO psd KIOYCBHIX KOMIOHEHTOB, B
ToM yHcne CBUC neHTpamsHoro npoliecco-
pa, BUC nipotieccopa paspepTKu U psij ipy-
I'MX, pa3paGoTaHbl U OCBOEHEI IIPEATIPHUATH-
AMU YKpauHbl U Bemapycu, uto He
obecTieyHBacT MX TapaHTMPOBAHHOM NOCTAB-
xu 3aB0f1aM Poccuu. Ioaromy jums opramm-
3a1mu GecriepeGoiiHoro cHaGXeHHs YHOMS-
HYTBIMH KOMILICKTYIOUIUMH M3JETUIMMK
noTpebyercs pa3BepTHIBAHKE IIPOM3BONCTRA
AHAJIOTHYHOHMN NMPOIYKIMH Ha TP ATIPUATHIX
Poccuu. HauGonee AepHIMTHEIMU M3eH-
AIMU MOXHO Ha3BaTh LBETHBIC KMHECKONBI,
CIUTMT-TpaHC(OPMATOPEE U BCEBOIHOBHIE
cenekToprl KaHaios. Ho, Tax Kak 3tH ane-
MEHThl HMEIOT 3apy0eXHEble aHalord, BO3-
MOXHA OPTaHK3a1[Ms BHITYCKA TEICBU30POB
TIIH-AII ¢ YacTHYHEIM MCMOMB3OBAHUEM
MMIOPTHBIX KOMIIOHEHTOB H TIOCTETICHHBIM
HMX 3aMEIIEHHEM OTCYECTBCHHBIMMH.

B 11€710M N0 TeXHWIECKUM XapaKrepUCTH-
KaM, QYHKIMOHANBHEIM BO3MOXHOCTSIM M
TeXHOJOTHYHOCTH Mofiens TIIH-AIT 8 Bapu-
aHTe «JIIOKC» He MMEET aHAJIOTOB B CTpPaHax
CHI ¥ cyllleCTBeHHO NpeBHIIAET YPOBEHD
TEJICBU30POB CPEIHETO KIAcca B 1ieHOBOM
mpynne 500...600 momnapos CIIIA, a no
MHOIUM (DYHKIMOHAEHEIM BO3IMOXHOCTSIM
TIpUGITIDKAETCA K aNTNapaTaM BEICOKOTO KIIAcca
croumocteio 800...1200 mosiapos, mpouz-
BOIMMBIM Be/TyIIIMMH €BpOTeHCKUMU uip-
Mamy B 1990 — 1992 rT.

B Hactosiee Bpems 8 HITO «®oron» (r.
Cumdeponons) 3apepuraeTcs NOATOTOBKA
CCpPUITHOTO POH3BOJICTBA TelieBu30pa «Do-
ToH-54TII5202» Taxoii MomenH, KoTopoe
TIpeanonaraeTca HayaTh B 3TOMIoy. B 1994,
1995 1T. K cCepHitHOMY BBUTYCKY TE/IEBU3OPOB
THH-AIl TUIaHUPYIOT TIPHCTYNIMTH TAKXE
HIIO um. Kozmuxoro (r. Cankr-Tlerep-
6ypr),  AJCKCaHIPOBCKHMI® PpaJIMO3aBOX.
ITpennonaracrcss coemectHass paspaborka
MHHUTH u MIIO «Py6u» moperm TITH-
All » Bapuanre «PyGHH-IOKC.

[IpopemeHble HayYHO-TEXHUIECKHE HC-
CIICIOBAHMA TIPU CO3TAHWM aHAJOrO-LMg-
POBBIX TENICBU30POB NMO3BOJIMIIM IIPUCTYITHTH
yXe B IPOLLIOM IOy K pa3paBGoTKe MpUHIH-
THATFHO HOBBIX arffaparos. JlambHeimmm
COoBeplIeHCTBOBaHHeM TenesH30opa TL[H-AI]
CTaHeT MOJIEJIb C YCIIOBHEIM HasBaHHeM TIIH-
CTB. B paMKax HIEOIOTHH M KOHCTPYKTHE-
HOIO WcTioliHeHMA Tenesusopa TIHH-AIT
GyzieT co3fana MOZeIb © HOBBIMH NOTpe6U-
TENBCKMMH (YHKIMAMH: € BCTPOEHHBIM
TIOHEPOM JIJI TIPUEMA CITyTHMKOBOTO Teje~
suzenns (CTB), nonyueHHeM U306pakeHHs
«Kkaipa B kanpe» (PIP), c nanorosoii MUk~
POIpOLIECCOPHOM CHCTEMOM YIpaBlicHMs H
MHIMKAIMeH MHGPOPMAllMM Ha 3KpaHe B
Bune «MeHIO» (Interactive Menu — IM), a
TaKKe 3JieMeHTaMuy Haeonorvu IDTV (tere-
BM30pOB NOBEIIIEHHOTO KayecTBa — TIIK).
Tenesuzopsr IDTV B paMkax cymecrpyionre-
TO CTaHHApTa NO3BOJMIOT CYIIECTBEHHO NO-
BBICHTH Ka4eCTBO M306paXeH s U 3ByKa Gi1a-
Toapsi NPUMEHEHMIO TIPOLECCOPOB
VIy4IIEHHs KAYeCTBa BUIICOCHTHANA (YIBOE-
HHeE YaCTOTHI KAIPOB /I YCTPaHEHMS MeJTh-
KaHHW#, KOppeK1MS JJIMTEIbHOCTH LIBETOBBIX
TEPEeXOMIOB, aflEPTypHast KOPPEKIUS SIpKOC-
THOTO CHTHa7a), IIYMONONAaBUTeNCH U mpo-
1eccopoB 06paGoTKH 3BYKOBOTO CMTHAA M

T. II. YIIpaBiieHHE TAKMM TeJICBU3OPOM HaIlo-
MHHaeT paboTy € TepCOHANBHBIM KOMITb-
I0TEPOM: HECKONLKHMH KIIaBMILIAMM ITYJIBTa
VIIPaBJICHHUA MOIYT GbITh BEI3BAHH Ha SKpaH
MCHIO YNpaBIcHUs MapaMeTpaMM 3ByKa
(sound menu), nzoGpaxkenns (picture menu),
BhI00pa NporpaMM/KaHasios (programmenu),
MCTOYHMKOB CHTHaJIAa OCHOBHOIO paGoTajo-
LIeTO KaHala W OKHA «Kanp B Kanpe» (PIP
memu) U T. -

Heo6xomumocTs pa3paGoTku HoBolt cHc-
TEMBI YITpaBlieHH: 00YCIOBJIeHa TEM, YTO TIO
Mepe paciuMpeHMs GyHKuMit TenesM30pa
TPATUIIMOHHEIE IYJIBTH YIPaBICHUs Ype3-
MEPHO YCIOXHSAIOTCS M TMONB30BAaThC MMU
CTaHOBUTCSA OYEHD TPYTHO: HATIPHMep, TIYJIbT
JTY camoro nipocroro Bapuanramopneau TITHA-
AlIl copepxur 50 kHOMOk. A TesnerM30p
TIH-CTB Gyzner ewe umers pyHximio PIP,
BCTPOCHHEIH CITYTHHKOBBIH TIOHEp W MHO-
TOCTaHIAPTHBIH FEeKONep IBETHOCTH Ha HO-
BEIX MMKpOCXeMax-TipolieccopaX. Kpome
TOIO, B BADMAHTE C ABYMS PATHOKAHATIAMM
Tenesusop TIIU-CTB cMoxer ofecnieunTs
OTHOBPEMEHHBIN TPOCMOTP Ha SKpaHe Telie-
BM30pa UM B okne PIP mByx pazmranbix
TEICBU3IMOHHBIX IIPOTPAMM, & TAKKE PEXUM
cKaHHpoBaHHA okHa PIP no BceM nepenasa-
€MBIM B 3QMpe mpoIpaMMaM. A 3TO TOX¢
YCTIOXHSIET CHCTEMY YITpaBiCHMS.

Kauecrso paGorhr Tenesuzopa TIIU-CTB
o cpaBHeHHIO © Mofiensio TITH-AIT Gyner
CYLIIECTBCHHO NOBHIIIEHO B pe3yJbTaTe pa3-
paboTKH U OCBOEHMA HOBBIX KOMILICKTYIO-
IUX U3AENHMiH, B TOM YHCIE IPOLECCOPOB
TIOBBIIEHMs Ka4eCTBa H300pakeHUs U 3BY-
Ka. Tax, MHOTOCTaHAAPTHEIH JEKOMEp LBeT-
HOCTH OylieT cofpaH Ha aHaJOTaX MMKPOC-
xem TDA4650, TDA4661., TDA4670,
TDA4680 ¢upmnt PHILIPS. Co6crreHHo
nmexonep HBeTHOCTH TIDA4650 coemecTHO ©
9JIEKTPOHHO-YTIPaBIIAeMOM THHHEMN 3a1epXK-
KH C peTyJIMpoBaHMeM ee BpeMenn TDA4661
TO3BOJIET CYIIECTBEHHO TIOBBICHTD KAYECT-
BOIEKOJIMPOBAHMA CUTHAJIA 32 CYETYCTpaHe-
HMA NEPEKPECTHBIX MCKAXEHHI U 3XO-CHI-
HaJIOB yJabTpasBykoBoM mumuuM. TDA4670
TIpCICTaRMAeT €060l aHaNOTOBBER MpoLiec-
COP NOBBIIEHKA KA4eCTBa CUTHAN2, oGecne-
YHBAIOUIHI{ KOPPEKIMIO LIBETOBHIX U APKOC-
THBIX TEPEXO/IOB, ONTHMU3ALMIO lienei
JIIEMATPHULIMPOBAHHS, IYMOTIO/IABJICHUE U AID.
Brxonnoit suueonponieccop TDA4680 c
YCIPOKCTBOM aBTOMAaTH4eCKOTO Gasanca Ge-
JIOTO M IBYMs HOTIONIHUTENEHBIMH BXOJIAMH
RGB nozgomser peammsopars pexim PIP u
MHIMKALMIO MHGpOPMALMH Ha 3KpaHe Gea
JIOTIONHUTEIBHON KOMMYTalIHH.

Omnnako B Moner TLHIA-CTB Gynyt mak-
CHUMATbHO HCTIONbL30BAHEI TEXHUIECKHE Pe-
UeHUS U pa3paboTaHHast 3ncMeHTHas Gasa
Tenesusopa TIIU-AIL Mopems TIIU-CTB
MOXHO Ha3BaTh NEPEXOIHOM K TEIEBH30PaM
TIIK, u oHa Gymer UMeTh BO3MOXHOCTD
TIIPUHUMATh CUTHAJIBI TEJICBHICHHS IIOBEHI-
IEHHOTO KadecTsa. [lpumepHbiM 3apyGex-
HbM aHaoroM TIM-CTB moXHO cuuTaTh
tenesusop ST70-560 PIP/text ¢dupMmer
GRUNDIG.

OnsrrHele 06pasipl Tenesusopos TIIH-
CTB niokasaHsrHa puc. 1 1 2. PaspaGorka ux
6ymet 3akoH4YeHa 8 MHUTH B cremytonem
roity. Temesuzop 54TII6102 (cm. puc. 1)
BBINIONIHCH Ha HOBOM YTUIOUIEHHOM KMHEC-
Kone, HaspiBaeMoM FST, c paamepoM skpaHa
TNo JMaroHaiM 54 cM, €O CIpsSIMIICHHEIMM
yIIaMH, «depHoW Marpuueii». TemeBnsop
MMeeT BCTpoeHHbIH Moxtyis PIP ¢ aproo630-
PpoM 1o rporpammam, monyis TEIETEKCT,
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MHKPOTPOLECCOPHBIH MOMYJb YIPABICHHA
qepes 3kpaHHbie MeHIo (IM), mpuueM Bos-
MOXeH BHOOp SI3BIKA MEHIO: PYCCKOTO MIIH
anrmmiickoro. Heo6xoguMo OTMETHTh, YTO
HH y OJiHOM U3 HHPM HET Peanu3allii MCHIO
Ha PYCCKOM SI3BIKE.

Jpyroit papuauT Tenepmzopa 67TII6101
(cM. pHC. 2) BBIIOJIHEH Ha KMHECKOIC C
pa3sMepoM 3KpaHa 10 AuaroHamu 67 cm.
Tenepuzop uMeer Te Xe QYHKIUMH, YTO H
monmes 54TIN6102, Ho, KpoMe TOIO, OH
6yleT MMETh BCTPOCHMBIA CITYTHHKOBRIHA
Tionep CTB M mpolieccop NMOBBOHEHMS Ka-
4eCTBa BHIEOCHTHANA.

CIIe Iy 101 MM TIOKOJIEHHEM OTeJeCTBEHHBIX
TeeBH30POB MOXHO Ha3BaTb MOJENb, YC-
noBHo o6o3nadaemyio TITU-TIIK, paspa-
Gorka Koropoit Hayata B MHUTH B 310M
TORY. :

Tenesuzop THU-TIIK nocipoex B paM-
Kax xoHuenmmK IDTV c ynsoeHHeM 9acTOTHI
XafpoBOit pa3pepTKH, LMGPOBHIM Ipolicc-
copoM mpeo6pa3oBaHHA CTaHIapTa U3o6pa-
KEHMSE, BOSMOXHOCTHIO IIPHEMA, IEKOIKPO-
BaHHMS M BOCIIPOH3BeCHHA CHIHAlIOB
TeJCBHICHHS ITOBBINIEHHOTO Ka9eCTBa B CTaH-
nmaprax D-MAC, D2-MAC, nepenaBaeMbIX
IO CITyTHMKOBEIM KaHajlaM CBA3H. TeieBH-
30p TpEATIONATacTCs BBOIYCKaTh Ha Iep-
CNEKTHBHOM KuHeckorne ¢opmara 16:9 ¢
pasMepOM SKpaHa NO AMaroHamu 66 cM,
paspaboTka KOTOpOTO yxke HataTta, KadecTso
paGoTHL TCHCBU30Pa M €10 (DYHKIMOHABHBIC
s B : BO3MOXHOCTH TIO0 CPaBHEHHIO C MONEIbHIO
...... : TIHU-CTB 6yyT CYIIECTBEHHO PaCIIHPEHE!
: : 3a CYeT JaNbHEHIEro COBCPIICHCTBOBAHHS
HE pye, 1 55 = cHcTeMB! yrpamienus IM («MeHio») Ha 60-
: FEHIRT it Jiee MONTHOM 1MPOBOM Ipolieccope € 60b-
muM ofBEMOM MaMATH, 3 TaKKE 3a CYeT
WMCIONB30BaHMsA 1MGPOBBIX ITPOLIECCOPOB
06paGoTKH CHTHAIOB H300paXeHHs H 3BYKa,
B TOM 4McIie IApORBIX HyMorioasuTenei,
y370B 1HGpoBoi GUIbTpalMH H TiofaBie-
HMSI BXO-CHFHANOB, alanTHBHON 1M¢pOBO
drbrpaimu M T. A. CrieficrBHeM 31010 GyzIeT
elile GoJice BHICOKOE Ka4ecTBo paGoTHl. 3apy-
GexubpiMu aHanorami momemv TIA-TIIK
MOXGHO CUMTATh TeaeBK30pEl Monolith M95-
100 IDTV ¢pupmsr GRUNDIG, FS192 ¢mp-
M5 SIEMENS 1 DC2080 ¢mpmst PHILIPS,

M HaxoHell, CIeIyICLIHM 3TarioM COBEp-
ILEHCTBOBaHMA OylleT TeJIeBH30p BBICOKOM
gerxocty TITU-TBY, paspaboTka XoTOpOro
nposogurcs B MHWUTH Ha ypoBHe apaH-
ITpOeKTa. DTOT anmnapaT — 1MppoBoit Tene-
BH30D BBICOKOH 4€TKOCTH ILECTOTO NOKOE~
HMsi, BBITOMHEHHEIH 1o TexHomornd HDTV
© BO3MOXHOCTBIO NpHema, 06paboTKH M BOC-
NpOM3BENIEHHS CHIHAJIOB B cTaHfaprax HDTV
H BCEX CTaH1apTOB BelIaTeIbHOTO TCIICBHIIC-
uua ¢ dopmaraMu 3kpaHoB 4:3 H 169 ¢
COOTBETCTBYIOIMM 1MGpoBEM Hpeofpaso-
BalMeM BHOcocuTHaoB. Takasg monens Gy-
JIET OTIMYATHCS YPe3BEAHHO BBICOKHM Ka-
4eCcTBOM W300paxeHMs M 3ByKa,
HENOCTHXHMMEIM B OOBIMHOM &HANOTOBOM
TeJICBU30peE, @ TaKKe HMETh Pa3BHIBLH cep-
BHC M Gonbinne GyHKITMOHANLHBIC BO3MOX-

HocTd. OCHOBHEIC TEXHHYECKHE PEIICHHSA H
$ . 3 TIPMHLMITEE OCTPOCHHS MOJETH TIIU-TBY
o nociyxar 6azoif 17 KaTBHEHIIEIO COBEP-
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SON, FS269 ¢mpmer SIEMENS. Grom-
MOCTh 3THX ONBITHBRIX OoGpa3uoB — 30...50
THic. moyuapoB CIHIA (1992 r.).

Eie omHo HanpaBlieHue paGoT 1o mep-
CTICKTHBHEIM TCIICBH30pAM — CO3IaHHME Mac-
COBBIX Mofenell cCOBpEMEHHBIX Manoraba-
PMTHBIX YepHO-GENEBIX TEeNeBHIOPOB C
MHKpPOTIPOLECCOPHBIM YTIPaBJIcHHEM. DT0 —
pa3paboTka MPOCTOTO BHICOKOTEXHONOTWY-
HOIO TelleBM30pa, obNanaiolero B 70 Xe
BpeMs ITHPOKMMH PYHKIMOHATBHBIMH BO3-
MOXHOCTAIMH: aBTOTIOMCKOM M 3allOMMHa-
HUeM Jio 30 nmporpaMM, TCEBHOCEHCOPHBIM
YTIpaBJICHHEM BCEMM OCHOBHBIMH (byHKIMA-
MM, MHIMKAaliMeil HOMepa IIPHHHMAaeMEBIX
nporpaMM Ha 3kpare M T. K. Cosnanme
TaKOIO TEICBH30pa CTAJI0 BOSMOXKHBIM ceif-
Yac BCAEJICTBHE OCBOCHHSA B CEPHITHOM Ipo-
u3soxcree B Poccuu B npomioM roxy psaa
KOMILIEKTYIOI[HX M3IEIHii HOBOTO TNOKOJIe-
HMS M TIPEXIE BCETO MUKPOCXEM «OINHOYM-
IOBOTO» TENIEBU30Pa. D10 — MUKPOCXEMEL, B
KOTOPBIX peaym30BaHa Goplnast JacTh TeJie-
pu3opa: YIIYH, YIIY3, suameomerexrop,
HpeNBapHTCIbHBIEC YCWIMTEIN 3BYKA H H30-
OpadkeHHUs, CHHXPOCEIEKIOP ¢ 3aalOIMMH
TeHepaToOpaMM CTPOYHOM M XaJpoBoi pa3-
BepTKu. [IpeMyinecTso IpHMEHEHUA TAKMX
MMKPOCXEM 3aKMOYacTCs B CYUIECTBCHHOM
ynipouieHHWH TeleBu3opa. Ilpu atoM obmiee
YHCIIO €10 3JIEMCHTOB YMCHBINAcTCH B 2...3
pasa. Jlns obecnedeHus COBPEMEHHBIX TIOT-
peOHTENBbCKHX YIOGCTE B GIIOKE YIIpaBlIcHUS
TaKHX TeJIeBH30POB GyIeT yCTaHOBJIEH YIIPO-
LICHHBIH 1O CPABHEHMIO € L{BETHHIM TEJICBH-
30pOM MMKpOTIPOLIECCOP. AHANOTaMH 3THX
MMKPOCXEM HOCHYXHIM HpOLECCOPHI
TDAB830S ¢pupmer PHILIPS u M494 GupMs!
THOMSON.

Co3naHne COBpEMEHHOTO JICIIICBOTO Tiepe-
HOCHOTO TeJIeBH30Pa, KOTOPHIi MOXeT GRITh
JIETKO M GBICTPO OCBOEH B CEPUI{HOM TIPOM3-
BOJICTBE, B TOM YHCJIC KOHBEPCHOHHBIMH
3aBOIaMH, — BAaXHasf M aKTyaIbHad 3a7aya.
Bo-nepBbix, B CBA3K C TPOIOIDKAIOUIHMCS
MaJcHUEM XH3HEHHOTO YPOBHA 3HAUMTEINh-
HOM YacTH HaceleHHsi PoccH M3MeHWTACH
CIPYKTypa CIpoca HaceNeHHs Ha MPOMEBII-
JICHHBIC TOBapHL. [I14 TakMX Kareropmii, Kak
TICHCHOHEDHI, CTYIEHTH], MONONBIE CEMbH M
T. I., COBPEMCHHBIC LBETHBIC TCICBH3OPHI
nipu LieHe 130...150 Thic. py6ueit (Mait 1993
I.) ¥ Gonee NpaKTHYECKH HEMOCTYNHEL B To
XK€ BpeMA COBPCMCHHBIH NEPEHOCHEIH Yep-
HOo-0empIi Teepy3op Ho LicHe 45...65 ThiC.
pyGueit Gymer yxe Gonee NOCTYNIHBIM s
npuoGpercHuA. KOCBCHHBIM TOATBEPXKIC-
HUEM OXHIaEMOTO CITPOCa HO TAKHM TCJICBH-
30paM MOXET CBUIETENHCTBOBATH TO, YTO
TIPaKTHYECKH BCE BEIYIUHE TCICBU3HOHHEIS
3apoit crpaH CHI' (MIIO «lopusonr,

HIIO «®otons, MITO «PyGui» u mp.) pa3-
pabarsBalor WM yxe pa3paGoTam coGCTBEH-
HBIE MOICITHM aHAIOTWMHBIX TEIEBH30POB, XOTH
PpaHee OHH MX He TIPOH3BOIWIH. Bo-BTopHIX,
GBICTPOC OCBOCHHE BBHICOKOTEXHOJIOTHYHBIX
4YepHO-6es Mozieneit Ha KOHBEPCHOHHBIX
TIPEANPHATHSX IMO3IBOJIMT 33 TON-TOJTOpPa
TIPOBECTH KOHBEPCHIO TIPOH3BOJICTEA 33 CYET
KpaTKOCPOYHEIX KPEIHTOB, OGCCHEIMTD 3a-
HATOCTh TPYHOBBIX KOJUIEKTHBOB M Ha4YaTh
MacCOBBIC TIOCTABKH TEJICBM30POB Ha TOTpe-
OUTETECKUM PBHIHOK.

PenreHue Becex EpeIHCIIeHHbIX 380a9 HOT-

pebyeT KOHIICHTPAIMM BCEIO HAYTHOIO M
TEXHHYECKOTO HOTCHIMAA OTPaciu U Gob-
LIIMX 38TPaT Ha NIPOBeJIcHHE MCCAENOBAHHIA H
pa3paboTKy 6a30BBIX KOMIUIEKTOB HOBEIX
3JICKTPOHHBIX H3yAemnit. Crommocts paGot
710 HOBRIM MojelsiM Teliepr3opoe TIIK u
TBY, a Taxoke 6a30BHIM KOMILIEKTAM H3Ie-
JHMH JUIA HMX, HOTPeGyeT 3aTpaT Ha [Ba-TpH
TOpS/IKa BEIIe, YeM pa3paboTka coberBeH-
HEIX MoJiesiei 4-10 M 5-To HoKoJleHMit 3aBo-
naMyu. CoBeplEHHO OYEBHIHO, YTO TaKHE
MCCHCIOBAaHHA B YCIOBHAX OTPaHMYCHHBIX
¢HHAHCOBEIX M MAaTepHANBHBIX PECYPCOB
11e71ec006pa3HO MPOBOIMTH LEHTPATH30OBAH-
HO M B MHTepecax BCei OTpaciy, Tak Kak B
HBHENTHHX 3KOHOMMWYECKHX YCIOBHAX HM
OIMH 33aBON-M3TOTOBHMIENH TEICBH3OPOB HE
crocoGeH MPOBECTH BECh KOMILIEKC paGoT 3a
cyer cobcTBeHHBIX cpenicts. IlostoMy mns
peniexns 3tux 3anad MHHUTH yxe HasHa-
YeH TOJIOBHOM opraHM3aimeit B Poccuu, ot-
BEICTBCHHOM 3a pa3paGoTKy M MpoBenecHHE
TEXHHIECKOM TIOJIMTHKH B OTPACIH.

JHpyroit paxaieiinreit ¢pyHxkameit, Kotopas
LICHTPATH30BaHa B PAMKAX OTPaciH, CICIYCT
Ha3BaTh TPOBEICHME CEePTHOHKAIMOHHBIX
MCIIBITAHMHA TEICBM30POB, BKIOYas ITpoOBep-
KY Ha COOTBCTCTBUE TEXHMIECKHM HOPMaM M
BbIIady paspenicHuit Ha BBo3 B PoccHio
MMITOPTHPYeMBIX amnmapatoB. CozmaHue M
SKCILTyaTaLlMOHHbIC PacCXOMBI TAKOTO CCPTH-
bHKALHOHHOTO LICHTPa TPeOYIOT 3HAYHTE b~
HEIX 3aTpaT, B TOM YMCJ¢ CPEJICTB Ha IO
obopynoBanie M OGyueHHe BRICOKOKBATIM-
¢HIMPOBAHHOTO NEPCOHANA. DTHM LIEHTPOM
yxe onpeaesneH IocynapcTBeHHBI MCTBITA-
Tepueri 1eHTp (TKUL) MHWTH, xoropsit
6511 cepTdULMpoBaH B 1991 T. Ha TipoBene-
HUE M3MEPeHUH IapaMeTpOB TEICBH30POB
O HmeiCTBOBaBIIMM TOINa HopMaM. [Mocne
J10060pYIOBaHUS M HOYKOMILUIEKTOBAHHSA OH
Oynet crocoGeH MpOBOIHTh M3AMEPEHHS Ta-
PaMeTPOB TeJeanaparypsl, a TakKe TIPOBO-
JIUTH cepTHGMKALMIO AMEMEHTOB M 060pymo-
BaHHA KaOeIBHBIX CeTcil TeNCBMICHMA, Ha
COOTBETCTBHE HE TONBKO craHiapraM Poc-
cuitckoit Pemepaly, HO M 3apyGEKHBIM.
Jina oprauusaimu sroit paGore: 8 MHUTH
€CTb BHICOKOKBATH(HIIMPOBAHHbIC CIICLMa-
JIMCTHI, HMEIOHIHE OITHIT paboTH B MEXTyHa-
POOHBIX OPTAHM3ALMAX TIO 3T0i Tpobieme.

BrmonHeH1e 3a/iauy NOBBIIEHHA Kadec-
TBA TEJICBH3HOHHOIO TpHeMa HEoGXOmMMO
pelIaTh KOMIUICKCHO, YTO HOMpa3yMeBacT He
TOIBKO pa3paboTKy M IPOM3IBOIICTBO BHICO-
KOKAYCCTBEHHBIX TEJIEBM3OPOB, HO M YIy4-
IlCHWE TIPHEMHBIX M PacIpeICIMTEIbHBIX
TeJICBH3MOHHEIX CeTeil, B TOM UMCIie afnapa-
TypHI KabenbHoTO TeneyaeHusa. OTcyTcTBHe
TaKOTO KOMIUIEKCHOTO TIOIXOa TPHBENIO K
CYIIECTBEHHOMY CHWXEHHIO KaJecTBa M30-
Cpaxennsa y noTpebuTesi, 0COGCHHO B Ka-
GEIBHBIX CETAX, SKCIUTyaTHPYEeMBIX KOMMeEp-
YECKMMM CTpYKTypamMu. B Takux cerax
OTCYTCTBYET HE TOJIBKO TeXHWYCCKMH KOH-
TPOID 38 KAYCCTBOM HEPEIaBaEMOI0 O HUM
CHIMana, HO JiaXe W He OTPENeNICHBI TEXHH-
gyeckre TpeGoBaHUA K HUM. YUHTHIBas JIaBH-
HooOpa3Heiit POCT YHCIA NOROGHBIX CTPYK-
Typ, ¥ 31a npoGiieMa TpeGyer cKopeiiiiero
PelICHHA.

K. BbICTPYLLUKWUH

r. Mocksa

OEMEH ONnbiTOM

YCOBEPLLUEHCTBO-
BAHUE
MArHUTODOHA

«POCTOB MK-105 C»

Maruurodon «PocroB MK-105 C», a Tak-
Xe¢ MOJCIH, BHIIONHEHHHE HA OCHOBE €ro
JIEHTONPOTAXHOro MexaHnaMa (JITIM), — ra-
Kue, kax «Hnerp MK-110C», «Cnexers MK-
110 C», «Coios MK-111C», — nponoixaior
NpHBJIEKaTh BHHMaHHe JNIoGHTeNel 3ByKo3a-
TIHCH CBOMMH BHCOKHMH NIApaMeTPaMH M y100-
CTBOM BKCILTyaTalHH. OHAKO BCEM STHM amn-
TIpaTaM NPHCYII OHH CephedHbI HeIOCTATOK.
IIpn nepexone JITIM uapexuma «Ilepemorkas
B peXuM «OCTaHOB» IEKTPOMAIHMT ILTAHKH
TOpMO3a CpabaTHBacT €pasy, Xe moclie HaXa-
THA KHOTIKH «CToI», B pe3y/IbTaTe 9€r0 Mar-
HHTHAA JIEHTA HCIBTHBACT IHATMTENBHHE
MEXaHHYECKHEe YCHIHA, KOTOpHE B CydYac
NpHMEHEHHs1 TOHKHX THNOB neHT (ORWO-
TYP 123-LH-540) npupofiaT K TOMY, 9TO JIEH-
Ta COCKAKHBAET C PYJIOHA MPHEMHOH KaTyIIKH
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H nedopMHpYyeTca, HAMATHBAsACh MEXIY PY-
JIOHOM H CTEHKOH KaTyuKH.

TToNHITKH YCTpaHuTh NaHHbH nedexT my-
TEM PEryNHpPOBaHHA NMPYXHHH IUIAHKH TOp-
M03a XeJIaeMOT0 pe3yNIbTaTa He JaIH, TaK KaK
NOATOPMAaXUBAIONIHH MOMEHT MEHRETCA B 33-
BHCHMOCTH OT BIaXHOCTH OKPYXAIOIETO BO3-
JiyXa, 9T0 00yc/IORIeHO NIPUMEHEHHEM BIAro-
TIOTJIOHIAIOUIHX TOPMOIHBIX TPOCHKOB.

AHaJH3 CXeMOTEXHHYECKOTO pellieHHs 6nio-
KA 3/eKTPOHHOIO YNPaBNeHHA MarHHTo(hoHa
TI0Ka3aln, 910 JUIA 6osice MATKOro BHTIOMHSHHSA
KOMaHJb <«CTOIl» MOXHO BOCHOJb3OBATHCA
CHIHAJIOM OT YCTPOHCTBA CNEXEeHHs 33 CKO-
POCTHIO JIEHTH COBMECTHO C CHIHANIOM KJIABH-
1H «Cron». B 3ToM ciydae nenra 6yner ocra-
HARIHBATBCA 33 CYET 3NeKTpOJBHrareieti, a
IIaHKA TopMo3a Gyser cpabaTHBaTh TONBKO
TIPH CKOPOCTH JIeHTH, GUIH3KOM K HYJIO.

OparMenT n0paboTaHHOM CXEMBI TIOKa3aH
Ha PHCYHKe, BHOBb BBOJMMEIE HEITH H 3Je-
MEHTH NOKa3aHH yTonieHHolt nunueft. Tlo-
3IHNHOHHHE O0GO3HAYEHHA 3NEMEHTOB COOT-
BETCTRYIOT 3aBOACKOH NMPUHIMITHANLHOM CXeMe
Maruutodona «Pocror MK-105C». Tocneno-
BaTe/IbHOCTH BHIIONHEHRS A0paboTKH cheny-
omas. Ha mnare caenyer  mepepesats
nevYaTHHH NMPOBOAHHK, HOYMWHH K BHBOIy 1
anemenTa DD6.4. Cursan ¢ Boixona 10 3ne-
mMenta DD6.1 noaars Ha HHBepTOp, COGpaH-
Hbll HA OTHOM H3 3JIEMCHTOB JOTIOTHHTEIbHO
BBelieHHOM MHKpocxeMbl KS61JIA7 (DD1n), a
€ ero BHXofia — Ha BhiBoA 1 aniementa DD6.4.
JIONONTHATENBHYIO MHKPOCXEMY MOXHO NPH-
KJIEHTb Ha cBOGOTHOM YHaCTKe ILIaTH YCTPO#-
CTBa yIpasiienns, BOTH3H MuKpocxembt DD2,
H ¢ Hee NOJIaTh NHTaHHe.

A.I'VK
r.Mockea
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OCHOBHBIE

3BYKOTEXHUKA

TEHOEHLNNA PASBUTUA
MWUKPODOHHON

TEXHUKA

UKpodOHbI, Kak WU3BECTHO, ABNAIOTCA

nepesiM 3BeHOM 3BYKO3aMNUCHIBAIOLLE—
O U 3BYKOYCUNUTENLHOTO TPakKTa, 3TuM UX
NONOXEHWEM B8 3BYKOBOM TpakTe O6GLACHA—
I0TCA U NoBbllLieHHbIe TpeboBaHUA K 3NeK—
TPOAKYCTUNECKUM W 3KCTUTYaTaLIMOHHBIM Xa—
paxTepucTukaM. Camu xe TpeGosaHus
06ycnoBnexbl Tem, YT0 MHOTUe BUbl BHO—
CYMBIX MUKpodoHaMKM NOMEX U UCKKEHWUA
WMNU COBCEM He MOTYT GbITh IMKBUANPOBaHLI
npv nocheayowei obpaboTke curHana (He—
NWHeAHbIe UCKAXXEHUS, HeBEPHAA Nepeaada
aKycTuyeckoi 06CTaHoBKU ) NN KOMIeHCU—
pYIOTCAl MPU CYWECTBEHHOM YXYALLIEHWUU
nepeaayu NonesHoro chr{ana (BeTposbie U
euBpaLIMOHHBLIE NOMEXH, aMMAUTYAHO-Hac—
ToTHHIE uckaxeHusn). U3 cxasaHHOro cam
coboit HanpalMBaeTcst BbIBOA, YTO CO30a—
Hue Gonee coBepLLEHHBIX IO CBOUM TeXHU~
YeckuM XapakrtepucTukam MukpopoHoB U
BLINONHEHUE YC/IOBUI NPaBUALHON VX 3K—
cnnyaraupmv ABNAETCR B HacTosllee BPEMA
BecbMa aKkTyanbHOW 3afavein. Ho npexne
4YeM roBopuTb Ha 3Ty TeMmy, OCTaHOBUMCA
KOPOTKO Ha XapakTepUCTUKax CaMux MUK—
podOHOB.

Bce BLINYCKaeMble B HacTOSILLEE BpeMS
MUKPOdOHBI OTAKMNAIDTCA APYT OT Apyra no
HasHaueHWIo, TUNY NPUEMHUKA U TVRY Npe—
obpasosarens. HazHayehme MukpodoHa on—
penensierca 06GNacTLI0 €ro NPUMEHEHWS.
CyuiecTsyiloT cTyauitHbie MUKPO}OHBI, KO~
TOPbIE LWMPOKO UCNONb3YIOTCA AR 3alTUCU U
nepefauy My3bikanbHbiX U pevesbix Npo-—
rpaMM 8 Tene—, KUHO-, pagMocTyamax U
CTyanax rpaMaaricyl, NpodpeccuoHanbHbLie
MUKPOGOHB! /I KOHUEPTHO-TeaTpanbHbIX
KOMIIEKCOB U KoHbepeHL3aN08, U3Mepu-—
TentHble MUKPOQOHBI [/ AKYCTUHECKUX
uamepeHuii, MukpodoHbl BIA gucneTiepc—
KO# casiau, Ayn GbiToBOM annapaTypbl Mar—
HUTHON 3aMUcH U crieLanbHOTO HasHavYe—
HUA.

Tun NnpuemHUKa MUKpodoHa onpeaenser
XapakTepUcTuKy ero HanpaeneHHocTy (XH),
T.e. WMpPUHY TENECHOTO YINa, B KOTOPOM
nonesaHblii curHan oT mukpodoHa He nNpe-
TepneBaeT CYWECTReHHLIX aMIIUTY/AHbIX UC—
KaxeHuin. MukpodoHbl C NPUEMHUKOM AaB—
NEHVA UMBIOT KpYrosyio XH, ¢ npUueMHUKOM
rpaaneHTa pasnenva XH 8 sujie B0OCLMEPKHU,
© KOMBUHUPOBaAHHLIM NPUEMHUKOM —B BUle
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Kapanouab unu cynepkapAMonas U, Hako—
Hel}, MUKPOPOHBI C HECKOILKUMY pa3fnnu—
HbLIMU TUNaMW NPUEMHUKOB UMEIOT OCTPO—
HanpaenexHyio XH.

Mo Tvny npeobpasoBarens paz3nuualor
KOHASHCATOPHLIB U AUHAMUYECKHE MUKDO—
oHb, NPUNEM MOCEe AHAA KaTeropus BKIK0—
yaeTKaTyllieuHble U NEeHTO4HbIE YCTPOHCTBa.
Mpeo6pasoBatent onpeaenaer paj, sax-—
HERIMX 3NEKTPOaKYCTUYECKUX NapameTpoB
MukpodoHa. Hanpumep, 4yBCTBUTENBHOCTL
W HEepPaBHOMEPHOCTb YACTOTHOM XapakTe-
pUCTHKM YyBCTBUTENBHOCTY (HXY) B8 wWMpo—
KOM [AMana3oHe YacToT Y KOHOEHCATOPHbIX
MUKPOGOHOB nyulle, YEM Y AUHAMUYECKUX.
3aro TexHoNorMYecku nochegHue npote,
Gonpe HapexHbl, He TPeGyioT UCTOMHMKA
MMTaHMA, Nydile NepenaoT Pevesoi cur—
Han, ocobeHHo npy 611M3KoM paccToaHUK OT
MukpodpoHa. B TO Xe BpeMsA Mo TakoMmy
napaMeTpy, Kak 8uMGpoBOCNPUMMYUBOCTD,
AMHaAMUYBCKME MUKPODOHDI YCTYTAIOT KOH—
[EHCaTOpHLIM, U NO3TOMY B8 pAAe Takux
MuKkpodoHoB, 0COBeHHO NpeAHasHaYeHHbIX
ANA 3CTpafHbIX McnionHuTeneit (pyuxbie),
NPUXOAKTCA NPUHKUMATL CheLanbHbe Mephbl
OSSR yMeHblUeHUs BM6poBOCIPUUMHUBOCTU.

MepeyeHs NPeUMMYLLIECTB U HEJIOCTATKOB
MUKPOGOHOB C pasNIUiHLIMU TUNaMU Npe—
obpazosaresneii MOXHO NPOAOMKUTL, HO 3TO
yeeno Gbl Hac JANEKO 3a paMKU HacToALLIeH
cTatbi. OTMETUM TONBKO, YTO JAaXe U3 3TOFo
6ernoro o63aopasfCcHo, YTo MUKPOdOH onpe—
[ENEHHOTO KOHCTPYKTUBHOIO pelleHUsn,
npeaHasHayeHHbI NI KOHKPETHOW Lenu
(HanpuMep, LIMPOKOMOMOCHLIA CTYOMAHbIA
KOHIEHCATOPHLIA MUKpodoH) MoxeT GuiTh
MNNOXO COBMECTUM UMK fiaXe COBEpLIEHHO
HenmpyYeMneM A5 APYTHX YCIIOBMIA U HasHa—~
yeHusl (HaNpUMep, ANAKoHPpepeHL3ana wnu
AAA CONUCTA 3CTpanbl).

COCTORHUE
C PA3PABOTKOW

n NPOU3BOACTBOM
MUWKPO®OHOB B CHI

AcCOpTMMEHT MUKPOPOHOB, NpeacTaB—
NEHHbLIX Ha MEXAYHaPOAHOM PbIHKE, Hatcuu—
ThiBaET HECKONLKO CoTeH Moaeneit. Y Hac 8
CTpaHe OH ofpaHWueH ecero 45 MoaenamMu,
npuyem GobLMHCTBO U3 HKUX Gbink paspa—

6oraHbl ABa-TpU AlecATUNETUs Hasaau Gea-
HaleXHOo ycTapenn.

OpanHU3 cTapeiLmx paspaboTUMKOB MUK~
podoHHoi Texuuku — HUWUPTIA
um.A_C.lMonosea. Cektop MUKpPodOHOB 310~
rO VHCTUTYTA LONIMUE FOAbLl 3aHUMAICA Ha~-
YUHbIMA UCCRENOBAHUAMU U ONbITHO—KOH—
CTPYKTOPCKMMU paspaborkamu
KOHOEHCATOPHLIX (B TOM YMCNE 3NEKTPeT—
HbIX) U AMHAMUYECKUX (KaTYLLIeUHbLIX U NeH—
TOYHbIX) MUKPOGOHOB, a TakKe ronoBHbLIX
TenedoHos. Tak, 8 70—e roan 6bina paspa-
GoraHa U BHeppeHa 8 NPOM3BOACTBO Ha
sasope «Oktagar» (r.Tyna) uenas nuHenka
anektperHblx (MK3-2, MK3-3, MK3-9,
MK3-10, MK3-11CH) 1 auHamuueckux
(MO-52b; MA-52b-CH; MO-82)
MukpodoHoB AR GLITOBOK annaparypul Mar—
HUTHOIA 3aNMCU, KOTOPLIE B TO BPEMSA Mpak—
THHecku obecneunBany notpebHocTy ctpa—
Hbi B TaKOT0 BUia MukpodoHax. B HacTosiLLee
gpemf, N0 pa3uMuHbIM NpuuKHaM, Gonb—
LIMHCTBO 3TUX Mojenei, kpome MK3-3,
MK3-9 U MO-82 (MO-282), cHaTH! C Npo—
WU3BOACTBA.

B 80-e roap (B OCHOBHOM BO BTOpOW
nonosuHe) cneumanucramu HUWUPTA
uM.A.C.MNonosa, a Take HMO «3xpaH» U
HUKDU Guin paspabotaH paa AMHaMUiBC—
KMX, KOHAEHCATOPHLIX U SNEKTPETHLIX CTY—
OMAHBIX MUKPOGdOHOB. ITO — AUHAMUYEC—
xme Mukpodonbl MO-186, MO-87 (puc.1),
M/-289, snektperHbie — MK3-15, MK3-
19, MK3-113, koHaeHcaropHbie— MK-219,
MK-120C (puc.2), MK-011, MK-012. MNpu
WX BHeApEHUM B NPOM3IBOACTBO MOXHO Gbino
6b1 MOYTY NONHOCTLIO YAOBAETBOPUTL NOT—
peBHOCTH OTe4eCTBEHHBIX TeNe—, pagMo— U
KMHOCTYAM#A. OHaKo ceiivac CepuiiHo Npo—
U3soaATCA Ha 3aBoge «OxTaBa* TONLKO MATbL
W3 NepeyuCNeHHbIX Bbillie MoJenei MUKpo—
¢orHos (MA-186, MO-87, MK3-15, MK-
219, MK3-19).

Heckonbko Mopaenen KOHOEHCATOPHLIX
(KMK-47, KMK-49, KMK-51) u oagHa Mo~
nenk anexTpeTHoro (KMK3-52) cryaniito—
ro MMKpodpoHa MENKUMKU CepuaMU — OT
HECKONbKUX AeCATKOB 10 HECKONbKUX COTEH
8 rof, — suinyckaet HINO «3kpaH».

Mpaxmuecku oTcyTCcTBYET NPOU3BOACTBO
AMHaMMUECKUX MUKpodOoHOB [/1A SCTpail—
Hbix aHcambnell u BoxanucTos. Tak, paspa—
BoraHHbili elle 8 70-e rogbl MUKkpodoH
Takoro HasHavyeHua M[-78A mopanbHO U
TeXHAUECKM YCcTapen, a nputletinii eMy Ha
cMmeHy M1-87 (3aBop «OkTaBa») NO Kavec—
TBY U3rOTOBAEHUA He TO/NILKO HE OTBEYaeT
coBpemeHHbiM Tpe6GoBaHUsAM, HO MpOCTO
HenpuropeH AJi8 UCNONL3OBaHUA NO NpA—
MOMy Ha3HaueHuio Ges [ONONHUTENbHON
nepeaenku U HacTpolku.

Jlo nocnefiHero BpeMeHn He HanaxeHo
CKOJMIbKO—HUOGYAb 3HaYMTEeNLHOE NPOUSBOL -
CTBO MUKPOGOHOB ANA KoH(pEepeHL3anos U
DNl CUCTEM 3BYKOYCUNIEHUS peuM, 3a Uc—
KNIOYEHUEM TaKMX MOPa/IbHO U TEXHUUECKU
ycrapesiuux mopenei, kak MO-300 u
82A-12 (o6vemHenne «JIOMO»)u M-
380A u M-3806 (saBop «OkTaBa»). Her
COBPEMEHHbIX OTEUeCTBEHHbIX MUKPOpO—
HOB Oi pagvo— U TenexypHaimcros, a
TaKke UaMepuTenbHbiX MUKPOopOHOB. L

B nocnefiHue rofibl BcneACTBUE U3MeHe—
HUs ychosuii xosaiicTeeHHOM AEATENBHOCTH
¥ duHaHCUpOBaHUA Hay4HbIX paspaboTtok, a
TaKke Ana OpraHU3aLn NPOM3BOACTBA HO—
Bbix Moferiei MukpodoHos Ha 6ase patee
cywecTeoBasuleit naboparopuu 8 HUAPTIA
um.A.C.Monosa cospgaHo Manoe rocypnap—
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Knx MOAUUKALIMAX B 3aBUCUMOGTU OT LiBe—

HOBHbIE XapaKTepUCTHKK Beex paspaboTaq— 150° 1607 TOBOTO UCTIONHEHUS, TUNOB COEAMHUTENs U
HbiX MuKpodoHOB NpuUBeeHs! B Tabnuue. Aepxartensi, KoTopbiit MOXeT BbiTh XeCTKMM
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4eCTBEHHbBIX CUCTEMax 3BYKOYCUNEHUS peyun 4 MA-96 (p1c.4) — manorabapuTHeit gu-
BKOHdepeHL3anax, BLIMCKAeTCAB HeoKoNb—-  PMC.5 HaMMYeCKUI KaTyWeYHbili MUKPODOH
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kapamonayoin XH (puc.5), co BCTpoenHoi
subposalLmuToii. NMpenHasHaieH s pabo-
Tbl BCUCTEMAX 3BYKOYCUNEHUS peuy (B KOH—
depeHU3anax, a Takke A Tenepaguope—
noptepoB). MoxeT akcrulyatTMpoBaThCsl B
HanNoMNbHbIX ¥ HACTOJIBHBIX CTOMKaX, a TaKke
KaK py4HOM.

0O6a HazsaHHbIX Bbillle MUKPOdOHa 0Gec—
NeYUBaIOT BbICOKYIO 3KCMNYaTaLMOHHYIO Ha—
J[EXHOCTb Y 3aLLUMTY OT BO3SHCTBUA Taknx
dakTopoB, KaK 3NEKTPOMArHuTHbIE NOs ¢
mexaHuueckme subpalim. B Teuenne 1991—
1992 rr. 9T MUKpooHb! Gbiiv yCTaHoBNE~
Hb! B koHepeHuaanax Benoro gomau Moc—
coBeTa, a TaKkke NnpaBUTENLCTBEHHbIX
yypex/ieHuii HekoTopbix cTpaH CHI, v Be3—
€ NONY4UINy BLICOKY1O OLIEHKY CrnieLinanmc—
TOB NO UX 3KCMyaraLyu.

B nocnepHvie rofibl 3akoH4eHa paspabor—
Ka eule Tpex mopaeneid MUKpOPOHGB:
MO-283, M1-92, MK3-113.MA1-283 (p1c.6)—
AMHAMUYECKUIA KaTylleuHbiit MUKpodoH ¢
MaJoi BeTpO— ¥ BUBPOBOCNPUUMUYNBOCTDLIO,
HeHanpaBneHHblit. NpefHasHaueH g pa-
AMO— U TenepenopTepoB N XYPHAMCTOB,
MOMXET 3KCTUTyaTMPOBAaTLCA B NoOLIX Mome—
LeHUAX U HA OTKPLITOM BO3JlyXe.

MK3-113 — 1uMpOKONONOCHbIA KOHAEH—
CaTOpHBIA ANEKTPETHbI MUKPOGOH C Kap—
pmovaHoit XH (puc.7). MNpeaxasHaseH aAna
BbICOKOKAYECTBEHHOM 3BYKO3arnvcy v 3By—
Konepefaun My3blKaibHbiX ¥ pe4eBbiX Npo—
rpaMM B CTyAMsX, a TaKke [N CUCTEM
3BYKOYCUIIEHUS MY3blKa/TbHBIX NPOTPaMM B
TeaTpanbHO—KOHLIePTHLIX 3anax. MoXeTak—
CNNYaTUPOBATHCS HA HAaNOMbHBIX Y HACTONL=
HbIX cToKkax. UmeeT seTposaiymry. Henoa-
BUXHbIA 3NEKTPEeTHbLIA 2JNeKTpOoA ITOro
MuKpodOHa USTOTOBNEH OpUrUHaILHBLIM
cnocoboM, 3almieHHbIM aBTOPCKUM CBU—
NEeTeNLCTBOM.

M/1-92 — BbLICOKOKa4YeCTBEHHbI AUHA~
MUUECKUI MUKPOGOH C CynepKapAMONAHON
XH (puc.8). NpepHasHaieH N BOKA/IbHBIX
vicrionkutenei. Umeet BeTpo— 1 Bubposa-
LLMTY, BCTPOSHHBIN «pop»— PUALTD, YCTOH—
4UB K aKyCTUYecKoit oBparHoi cBa3u.

B HacToswee Bpemsa paspaboraH KOM—
nnexT paboyeit KOHCTPYKTOPCKOA IOKYMEH
TauMM N7 NOArOTOBKM K NpOM3BOACTBY
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muxpodoHa MA-80 (puc.9). 3to — AuHa-
Muueckuin MukpodoH ¢ kapauonpHorn XH
(pwc.10). MpeaHasxaieH ans paboto ¢ Ga-
COBbIMY MY3bIKa/IbHBIMU  UHCTPYMEHTaMU.
Losepenme MK3-113 u MA-90 no cepuii—
HOro mpoussofcTea notpebyer [OBONBHO
3HAYMTENBHONO PUHAHCUPOBaHUSA.

TEMJEHUWM PA3BUTIIS
COBPEMEHHOW
MUKPOMOHHOW TEXHWKN

O6uleit TeHAeHUMER AanbHerilero pas—
BUTVA MUKPOGOHOB IBNSIETCA UX MUHUATIO—
pM3aums NpYU COXPaHeHUy, a Mo BOIMOX-—
HOCTH, ¥ YIIYMLLIEHWUWN 3NEKTPOaKyCTUHECKNX
xapakTepuctuk. Tak, npu paspaboTtke Ho—
BbIX 3N1EKTPeTHLIX MUKPOOHOB 3neKTpeT—
Hyl0 MeMBpaHy BCe Yallie 3aMeHsIoT Heno4~
BIDKHbIM 3NEKTPETHLIM 3NEKTPOAOM, UTO
NO3BONSAET NPUMEHATH BKaYecTBE MeMOpaH
6onee TOHKME METANIMHECKUE U NONUMEP—
Hble rnexxKy, oonagalowme BLICOKMMU Me—
XaHuueckumMun napamertpamu. Mpu Toir xe
YYBCTBUTENLHOCTU Karcionii opHoHanpas—
NeHHble MUKPOPOHL TAKOTo TUNa UMeIoT
6onee WMpOKMiA AMana3oH BOCNPOU3B0AM—
MBIX 3BYKOBbIX 4YacToT, NpuieM AuanasoH
pacimpseTcsl Kak B CTOPOHY HuslmnX (3a
CUET YMEHBLLISHUA TOMUMHBL, 8 3HaYUT, U3—
rmbHOl XecTkocT MeMbpaHbl), Tak U B
CTOPOHY BbICLIMX (BC/IEACTBUE YMEHbLLIEHUS]
macchi MeM6paHbl) 3BYKOBBIX HacToT.

B HoBbiX pa3paboTkax AWHaMUHECKUX
MUKPOGOHOB HAMETUNACk TaKke TeHAeH—
LS K YMEHBLLIEHUIO TONUWMHBI ro$pprpOBaH—
Holl yacTn anadparMbl NPy OQHOBPEMEH-
HOMYBEJIMHEHUN XECTKOCTU €€ LIEHTPanbHO#
YaCTH C MOMOLLIO CNeUMansHOro Koinaqka.
MNepBoe NMOSBONAET CHU3UTL PE30HAHCHYIO
4acToTy NOABMXHON CUCTEMBI ¥ PaciUMPUTDL
paboumit puanasoH MUKPOdOHA B CTOPOHY
HUSILMX 3BYKOBbLIX 4acToT, a BTopoe — B
CTOpPOHY BbiCLLIMX. BMecTe ¢ TeM noaBnneT—
CSl BO3MOXHOCTE YMEHBLLMTE AMaMeTp Ta—
KX AMHAMUMECKUX MUKPogOHOB NO cpas-—
HEHWIO CBbIMyCKaeMbiMU BHAcCTORULEE BpeMmn
NpOMBILLNEHHBIMY OBpasLaMK.

B nocnepnve roas B HWWUPMA
‘Wm.A.C.Monosa BLINONHEH pAJ HAY4HO—UC—
cnepoBatenbckux pabor, nossonsloumx
pacLLMpUTL ¥ YryouTs 3HaHWUA O NPoLEeCc—
cax, NPOUCXOAALLMX B KOHAEHCATOPHbLIX ¢
MHaMUECKMX MUKpodoHax Npy npeobpa—
30BaHWY 3BYKOBLIX CUIHANOB B 3NEKTpU—
yeckue. Ha ocHOBe STMX uCCNepoBaHwi
NOMY4EHbl HOBLIE ZHANUTUYECKUE COOTHO—
LWEeHUA ¥ CO34aHbl MaTeMaTuieckne Moge—
M, 3AeKBATHBIE PeanbHLIM NPOLIECCaM, Npo—
vcxopswmm npu pabote MukpodoHos. Ha
Ga3e aTUx Moaenei paspaboTaHbl MeToab!
OrTUManbHOro NPOEKTUPOBaHWA JIBYX TUINOB
MuKpodoHoB, ABYXMEMOBpaHHOTO KOHAEeH~
caTopHoro ¢ nepemenHoi XH v auHamu—
4YecKoro OfHOCTOPOHHE HanpaB/IEHHOro.
B MeToab! Gbinv anpoGupoBaHb NMPY NPo—
eKTUpoBaHuy NPogeccUoHanbHbIX MUKPO—
¢oros MK-120C u MJ1-87.

Ha ocHoBe pa3spaboraHHbix B UHCTUTYTE
METOZIOB NPOeKTMpOBaHuA MUKPOGOHOB
6biin Co3MaHLl popManuaoBaHHbIe anro—
pyUT™MbI ¥ NporpammMbl ans N3BM, uto noa-—
BONAET CYLLLECTBEHHO COKPATUTL CPOKK pas—
paboTK¥ HOBBIX AVHaAMUYECKUX W
KOHIEHCaTOPHBLIX MUKPOGDOHOB.

WU B 3aknioueHue Xotenoch Gbl HasBaTh
psin, npo6neM, KOTopbie CTOAT Ha fyTyU CO—
3aflaHuA HOBOW NUHEAKU OTEYEeCTBEHHbIX
3NEKTPETHLIX U AMHAMUYECKUX Mukpodo-
HOB.

Jns nepexona NPOMBILLNEHHOCTU C NpO-—
u3BoAcTBa OBbIYHBIX ANEKTPETHLIX MUKPO—

¢OHOB Ha NPOU3BOACTBO AINMAPATOB C He—
MOABWXHBLIM NEKTPETHBIM 3NEKTPOAOM CO—
3[aH0 HeCcKO/bKO 6a30BbiIX Moaenei oqHO—
HanpaBfieHHbBIX W HeHalpaBfeHHbIX
Karncioneii paanuuHblix TMNopasmepos. Buuno
614 LienecoobpasHo nposecT paA pabot no
CO30aHNI0 NUHEINKU HOBBIX MpodeccoHanb—
HbIX ¥ BBITOBBIX ANEKTPETHLIX MUKPOGOHOB
Ha 6ase aTux Kancionei. OcobeHHo aKTy-
anbHO CO3/iaHue BCTPOEHHbIX 3NEKTPETHBIX
MUKPOYOHOB fiNsl GLITOBLIX MartuTodoHOS,
koTopble cMoriy Gbl 3aMEeHVTL MOpanbHo
ycTapesiuuii MukpodoH MK3-3 paspabot-
wm 1973 r. OpHako gns peanusatuy sT1x
nnaHoB HeobxoauMo paspaborars NpUroa-—
HYI0 i CepUitHOro NPOU3BOACTBA TEXHO—
JIOTVIO HaHeceHUs SneKTpeTa Ha Henoa-
BWXHbIN INEeKTPOA.

C uenbio ynydilenusi MaccorabapuTHbIX
XapaKTepucTUK AMHAMUYECKUX MUKpOogOo-
HOB PasnuyHbIX TUNOB (NEHTO4HLIX, KaTy—
LWIEYHbIX HeHanpaBEHHbLIX ¥ OCTPOHaNpas—
neHHbIX) BbinMuccneosaHbl NPEeMMYLLIECTBA
MarHUTHBLIX Lleneld Ha OCHOBE U3BECTHOIO
MaTtepuana Heomaxca y paspaboTaH HoBbIf
marepvan s NofiBMXKHON CUCTeMbl fieH—
TouHbIX MuKkpodoHoB. Ceitvac 6binia Bbl ue—
necocbpasHa paspaborka pApa AMHaMu—
yeciknx NpodeccuoHanbHLIX MUKpodoHoB
(0cOBEHHO MEHTOYHBLIX, JINA CONUCTOB U
MY3bIKa/IbHBIX UHCTPYMEHTOB), KOTOPbIXHET
B Poccvu v crpanax CHI.

BecbMaakTyanbHa 330a4a Co3JaHnsa MUK—
podOHOB MHOTOLLENEBOTO HABHAYEHNUS!, NPU—
rOQHbIX 151 CAMbIX Pa3NU4HbIX YCIOBUIA 9K~
cnnyarauuu. Ha ocHoBe oOpyUruHanbHoro
anpobUpOBaHHOTO TEXHUYECKOrO peLlieHnsn
B 6nvnkaiilliee BpeMAa NpeanonaraeTcs Npo-—
BecTM paboTbl MO CO3AaHUIO TAKOTO MUKPO—
¢dona. NMpy ycneiuHoi KOHCTPYKTUBHOA pe—
anu3aLm oH MoxeT 6biTb MCNoNL3IOBaH A
3anMcy peuesbiX U My3biKanbHbiX NPorpaMM
B TeNe— 1 paguocTyausX, Npu NpoBeeHuU
penopraxeil, B TOMYUCNE U3 O4EHb LYMHBIX
MECT, Ha HaTYPHbIX CbeMKax, Korja HeBo3—
MOXHO BNM3KO NOAOIATA K UCTOHHUKY CUrHa—
na. Takoit mukpodoH MoxeT paborate C
BUAEO— U KMHOKaMepamu, NpuieM MOXHO
npeaycMOTPETh BO3MOXHOGTL M3MEHEHHS)
€ero YacToTHO—POCTPAaHCTBEHHOW Xapak—
TEPUCTUKA B 3aBUCUMOCTU OT Yrna OXBaTa
KaMepbl, aKycTuyeckoit o6cTaHoBKU Ha
CHEMOYHOM MNoLLaaKe U napaMeTpoB 3By—
KOBOTO curHana obbexTa CheMkn.

B cBsisu C npexpatlieHueM NOCTABOK MUK—
podOHOB [l aKYCTUNECKMX U3MEepeHuit
dupmois RFT (FepmaHmnn) v nocTeneHHbIM
BbIXOA0M NAPKa STUX MUKPODOHOB U3 CTPOR,
aTaloKe OTCYTCTBMEM BO3MOXHOCTH Y Bonb—
WMHCTBA MpeanpuaTUi, 3aHUMaloLLUXCS
MpOU3BOLCTBOM aKyCTMYECKO# arnnapary—
pbl, NOKYNaTh U3MEPUTENbHYIO anfapartypy
3a B/IOTY, BeCbMa aKTyankHa 3aia4a pas—
paboTKu KOHAEHCATOPHBLIX USMEPUTENBHBIX
MUKPOGOHOB, CMOCOBHBIX 3aMEHUTE MUK—
podoHel RFT. OnbiT Noao6HbIX paspabotox
umeetca 8 HUAPTIA um A C.Monoea, 1 ue—
necoobpasHo 6biio 66 NPUCTYTIMTL K STOH
paboTe Kak MOXHO 6wicTpee. Konnektus
cexTopa MukpodoHos uHcTUTYTa M MITI
«MukpodoH» roTOBbLI COTPYAHNHATL HA B32~
UMOBBIFOAHBIX YC/OBUAX C NI06bIM lopran-
4YECKUM UMY YaCTHLIM NIULIOM, 3aUHTEPeco—
BaHHLIM B HAYYHO—TEXHUYECKOM,
KOMMEpYeCcKOM napTHepcTBe, a TaKkke B
HanaX1BaHUM NPOV3BOACTBA MUKPOQOHOB
WRMronosHbIX TesiedoHOBKakoro—nnbo Ha-
aHaveHusn.

LL.BAXUTOB
r.Cavxr—[letepbypr
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CP/M-80

AJ14 "OPUOHA-128”

NPOrPAMMA "LORD”

n OIKIIOYEHUE K KOMITHIoTepY «OpHoH-128»

JIMCKOBOJA TIO3BOMSIET TIOMHOCTHIO OTKa-
33THCA OT MPUMEHEHHMA B KadecTse HOCHTENS
HHOPMALIHM MATHHTODOHHBIX KacCeTH NepeH-
TH Ha JIMCKETH, YTO HE TOIBKO TIOBHIIIAET CKO-
POCTS M HANIEAKHOCTS OTICPAIMI YICHHA/3aTIHCH,
HO ¥ obecrieyuBaeT ropazno Gonee GHCTPRIA
JIOCIYM K JaHHBIM.

Jns xpanenus gaittop ORDOS Ha mackere
€CTb ipa BapuaHTa. [TepBRIit 3 HuX 11oAPOGHO
omvicad M. Koporkunem B ctame «SPDOS»
Juist «OpHoHa-128» («Pamio», 1993, Nel, c.16—
17; Ne2, ¢.21—22) v nipeAoiaracT ipHMeHeHUE
pa3paboTaHHOI [T 3TOrO OTEPALIMOHHOM CHC-
Temel SPDOS. Bropoii rmyms — Mcnoms3opaiie
Juist pabots ¢ dainavu OC ORDOS cnermas-
HOU IIPOrpaMMEL, KOTOpasA XpaHUTCH Ha IUCKETe
B Buze aitta OC CP/M.

Hporpamma «Lord» Bepchy 1.3, o xoTopoit
TIOHZieT pedb B 5TOH CTaThe, NMPEIHA3HAYCHA I
3aricH ¢atroB OC ORDOS, Ha mickeTy B BHIe
taitmos OC CP/M, a Taxke 11 Mx obparHoro
TIepeHoca ¢ AMcKeTH Ha jvck B: ORDOS.
®aiimH, XpaHdumecs Ha IMCKeTe, MOTYT GHITh
CKOITMPOBAHKI, TTPOCMOTPCHH, YHUUTOXCHH W
T. TI. CTaHuapTHEMH cpefctsamy OC CP/M.
OmMeTvM, yro miporpamma «Lords Bepcuu 1.2
ommyacTes oT Bepcuu 1.3 TeM, Y0 He MMeeT
KOMaHIH yraneHusa ¢aitros (knasuvina [E]).

TpunpoekTvipoBaHyH IPOrpaMMEl YU TEBA-
JiMch TpeGoBanmA ynoGersa paboTH MOIB30BaTe-
JI, IBETHOTO FpadmyecKoro odopMieHus, 1e-
TIOJIE30BAHMA OKOH TTIPH BHIIaYe HMHGOpMALIIHM,
JPYXeCTBEHHOTO MHTEpdeiica.

IMporpamma «Lord» paGoTaer mox yrpapie-
HHeM ofepalMoHHo# chcreMu CP/M BepcHu
He HYX¢ 2.2, HaXO/ISILUIMFCS B IICPBOH CIPaHULE
TiamMATH «OpHOHa» B 06IacTH aTpHOYTOB LIBETa.
ABTOp WCTIONBE30BAT OIEPAIMOHHYIO CHCTEMY,
pacmpoctpaHicmylo ITIMIT «Opuon—Cepsucs,
¢ Bepeneti BIOS ne mmxke 2.5.

JlMcKeTa, c KOTOPOI OCYHICCTRIIAETCS 3AITYCK
miporpaMMH «Lord», ofs3aTe/bHO IODKHA CO-
JIEPXATH Ha TIEPBHX IOPOXKAX OICPAIIHOHHYIO
cucreMy CP/M. Janmyckars miporpammy «Lord»
MOXHO TOIBKO C JMCKOBOIa A: Jarpysumk oc-
HOBHOro (haia rporpammnl «Lord» HacTpoeH
Ha paboty ¢ 40- w1 80-HopoxeYHHMY IBYCTO-
POHHMMH JHCKETAMH JBOHHOM NMIOTHOCTH.

IMporpammy «Lord»s Moxmo 3amyckars U3
CP/M u m3 ORDOS.

Janycx w3 CP/M. Ilporpamma «Lord» Ha
JUCKeTe 3alicaHa B BMAe mByx ¢ailron
«LORD.COM>» (3arpysumx) u «<LORD.OVR»
(ocHOBHas TIporpamma). 3JallyCK 3arpy3qHKa
ocylecTRIieTcss BBoIoM KoMaHmsl «LORD»

Ti0cnIe nosiBieHUA npomrrra CP/M:
A<LORD

OTMETUM, YTOTIOCIIE CTAPTA 3ATPY3UMKa, JUCK

B: ORDOS 6yznet o1rdpopMaTHpOBaH U Ha HETO

6yneraammcan gaiut «LORDS», mipegHastaycH-
HHIl MIA 3amycKa TporpaMMiu «Lord» u3
ORDOS. 3Jarpy3uuk BrBezieT coobllieHHe:
LORD LOADER Vxx
PLEASE WAIT

Bmecro x. x. GyfeT BHBeficH HOMep BEpPCHU
3arpy3yMKa. 3ToT HOMeP B O0ILIEM CITy4ac MOXET
OTIMYATHCH OT HOMEPA BEPCHH OCHOBHOI TIpo-
TPaMMEL

Yepes HeKOTOpoe BpeMst, HEoOXOTUMOS A
3arpy3Kd CMcTeMH M daitia «LORD.OVR»,
ynpaeieHHe GyneT NepemaHO OCHOBHOM Tpo-
TpaMMe.

3anycx 3 ORDOS. Eci BH cobupaeTech
pabotats ¢ nmporpamMamy ORDOS u niepena-
Bath QAN ¢ AMcKeTH Ha puck B: ORDOS u
obparHo, 3amyctvre mnporpammy <«Lord» m3
CP/M, xax 310 orucato haue. I[Tpu 31oM Ha
Jacke B: mosmeuTest aitn ¢ uMeHeM « LORDS».
Ero pmma He mpepsmiaer 200H 6ajir, yro
ocTapiiieT Gojiee YeM HOCTATOYHO MecTa ML
pasmelneHHs apyrux nporpamm. QOaitr«LORDS»
OCYIECTBIISIET 3aTPY3KY ONepalMOHHOM CHCTE-
ME CP/M # cTapT OCHOBHOI ITPOTPAMMBI, Pac-~
nosoxeHHoH B daitie « LORD.OVR», 6e3 nop-
Yy laHHBIX Ha rcke B: ORDOS. Haromunaem,
YTO 3aJTyCK CUCTEMH OORMHEIM CITOCOG0M TIPH-
BOJMT K HeoOpammoit niotepe 1HopMalMM Ha

yucke B:. ITostoMy mpexne, yeM 3aIycTHTh

niporpammy «BOOT$», iposeprre, Bee 1 Heo6-

PIsE R

Hame
HOTO.TX
S5PEEDH
EYEH
GOLDRXEX:

STORPH
DICTIOH
AHGEL
HOHEY#
FLAGH
GRHESH#
UIHNTERH

CASTLER

FLIHTH#

Ram B:
Hame
CRASTLEY

EXTi

Hame
LORDH
HEYEH

45184

LORD3 384

|GUBASICH
SILUERH
SHOOTH
OPEHK
ARROUL
REDFLAGH
GOLF#

Hame
HOTO.TX

wEUomMeInm

SPEED#
e COP

to
Disk B:

Ram B: st
Hame Hame “
LORDX EYER o
lExTH i

Copying the file
CRASTLEH

PREF
STOPH
DICTIOH
AHGEL#
HOHEY#
FLAGH
GRHESH
UIHTERH
CASTLEH
FLIHTH#

[EnsrLEn

4518

4
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xomuMue Gaimel micka B: cKOIMpoBaHH Ha
mickety. EciM HeT, To 3amnycTvTe mporpammy
«LORD$», cxonumpyiite MX, a 3aTeM BHXOTHTE B
CP/M.

Yro6H coBceM YK 3TOT TpoLiecc,
romectvre aitn «LORD$» B ROM-muck. B
3TOM CJIy4ae BH H30aBHTECH OT HEOOXOIHMOCTH
sarpyxats CP/M M [ HAYaIHHOTO 3amycKa
3arpy3uuka <LORD. COM» u, xpoMe Toro,
GymeTe HATEXHO AATTAITICHR OT CHTyalIM, KOLIA
HYXHO COXpaHHTH Gaiiel Ha McKeTe, a daiin
«LORD$» m6o orcyrcmsyeT, G0 HCTIOpUEH.

Ilocne 3arpy3kH W crapra ¢aitra
«LORD.OVR» Ha 3KpaHe MOABATCA [IBE TIAHEH
(puc.1). Jieas manems («DISK A») coortser-
CTBYET IMCKOBOAY A:, a npasast («<RAM B:»)—
mucky B: ORDOS. TManens coiepXaT MMeHa
daittos ORDOS. Ecpt mick He comepxur
¢aitnoB, Ha TaHeIM BHBOTMTCA COODIIEHHE
«NO FILES».

Omn u3 ¢aitiop GyneT BRECICH HHBEPCHO
OTHOCHTEJIEHO HPYTHX. Ilmma BHICJICHHOIO
(atina MoKa3WBacTCA B HIDKHEH YacTH MaHenH
B NECATHIHOM CUCTEeMe cUMCHeHUS. JIna mepe-
MEIleHMA MHBEPCHOTO YKa3aTelis K HPYIOMY
MMCHH HCTIOVIB3YIOT KJIABHIIH YIIPABRIEHHS KYp-
COpOM, JUIA Iepexofia Ha APYTYIO TIaHenb —
xiasviny [TAB].

C daitoM, Ha KOTOPOM CTOMT YKa3aTeidb,
MOXHO JIPOM3BOJIMTD J{BC OTCPaliMH — KOTIMPO-
BaHMe M ylaleHHe.

Ilnst ToTO, YTOGH CKOIHPOBATH (haiiyt Ha IHCK,
COOTBETCTBYIONIWH TIPOTHBOIIOIOXHOM TTAHEIH,
HeoOXoMMO HaxkaTh Kiasmiuy [ BK] m xnasu-
my [C]. Undopmaimis, MOABMBIIAACA B OT-
KPHIBIIEMCS OKHE, COOBIIMT 0 TOM, Kakoit ¢aiin
KOImMpyeTc M Ha Kakoi mick (puc. 2). TTocne
YCIICHIHOTO 3aBEPUICHMA OMEPALIMH OKHO MC-
YE3HET, & B TIAHEJM JIMCKA, HA KOTOPHI MPOH3-
BOJWIOCH KOITHPOBaHHe, OABUTCH MMA CKOITH-
PoBaHHOIO daiina.

Ilpu KomMpoBaHUM BOIMOXHE CIETyIOLIHE
OLIHOKH:

— oumbKa yrenms/3aricH ¢aitna («FATAL
BDOS ERROR»);

— HEHOCTATOK MECTa Ha COCTBETCTBYIOLIEM
macke («DISK FULL»);

_— dail ¢ TAKHM HMEHEM YXe CyLIeCTBYeT
(«FILE ALREADY EXISTS»).

Ilns ynanenus ¢aitiia, Ha KOTOPOM CTOHT
YKa3aTelb, HeobxomuMo HaXaTs Kiasvmty {E].
OTKpHBIIeECS TTPU 3TOM OKHO 3aTIPOCHT IOX-
TBEpXICHHE YHHUTOXCHUS aitina. TIpu Ha-
xarvH xiasHu [BK] daitn Gymer ymaren.
Haxartue 1a xiasumry [AP2] coxpanur ¢aiur
Ha JTUCKE.

Yrobu ertii B ORDOS, ocTaTouno HaxaTts
xaasviny [F4]. ITpu 31om cHavana Ha jpacke B:,
a 3areM Ha ROM-icKe ocylecTsIiseTcA oMck
daitna ¢ umereM «NC$». Ecii oH HalinieH, 10
TIPOM3BOIMICA €TO 3arpy3Ka M 3aImyckK. Takum
obpasom, mpu Haxatvu [F4] Bu BRIfRETE Cpasy
B «NC$», ec OH €CTh Ha OTHOM M3 IHCKOB,
JmGo 8 ORDOS.

Eci BH 3aKOHYMJIM paloTy M XOTHTC Bep-
HyTeea cpasy B CP/M Ge3 suxoma B8 ORDOS,
Haxyure Kinasunily [F3]. OmHako Gynpte ocro-
POXHH, TaK KAK TIPH BTOM BCS MHPOPMALMA Ha
micke B: ORDOS 6yner notepsina. ITporpamma
He 3aIpOCHT NONTBEPXICHHS BaHIETO HaMepe-
U BepHymies B CP/M, a cpa3y ocyliecTsuT
Brxonr. Ilosromy mpexne, weM Haxars [F3],
yGenuTeCh, YTO BH COXPAHWIH BCe HEOOXOIM-
MH¢ ¢aium 13 micka B: Ha mHcKere.

Iporpamma «Lord» HCTTOMB3yET TOMBKO MMC-
xoBof A: Ilpu paGote ¢ omHHM JMCKOBOZOM
HeoOXOIMMO TIOMHMTS clieaylonice. Ecit BaM
HYXHO CIHTaTh WIH 3aITHCATH KaKHe-TM00 ¢ait-
JIH € IPyrOi MACKETH, BCTABETE €¢ B JIUCKOBOI
A: ¥ Haxmmte xasunty [F2]. Yepes Hexoropoe
Bpemd, TpeOyeMoe IS CUMTHBAHMA KaTalora,
JIeBast TIAHENb 3aTOJHUTCA UMEHAMH (ailios ¢
HOBOMH JMCKCTHL.

Ipu Haxaiu Ha Kiasmigy [F1] Ka skpan
BHBOIUTCS OKHO TIOICKA3KH, COIEPXAHICE KpaT-
Ky10 MHGOpMaIMIO O K/IABHILAX, paboTa KOTO-
puix 65UTa orvcaHa paree. Ele omHo HakaTtie
Ha xnasunry {F1] BuBeneT Ha 5KpaH mHbopMa-
1010 06 aBTOpcKoM Tipase. TTpy HaxaTum moGoit
JApPYTOi KJIABMIIIK BH BEPHETCCh B OCHOBHOM
PeXUM PalbOTH TIPOTPaMMEL.

Qaiviel ORDOS, 3amicHBacMEIe Ha UCKETY
nporpaMmoii «Lord», MOJTyYaloT pacHIMpeHHe
«ORD». VM ¢aiita coxpaHA€TCH TIOMHOCTHO.
HHorpa 570 IPMBOIUT K OTIpENEICHHHEM TPYA-
HOCTAM, T. K. MHorHe Gaiml ORDOS umeloT
coBCTBEHHEE PACIIMpeHHS (TCKCTOBHE OITCa-
HWA, IMCTHHTH, TiporpamMmil i BASIC, PENX

HT. 11.). [Tocne 3amcu Takoro ¢aitna Ha muckeTy
€ro MM GyfieT BK/DOYATH CHMBON «.» (TOuYKa),
Y10 He paspelicHo B CP/M.

HamnprMep, BH CKONMMPOBAM HA JMCKETY
¢aitn <MONOP. BS». Bepuysumics 8 CP/M u
BHIT0HMB KoMaHTY «DIR *.ORD», Bl yBHIHTE
aiin c mmenem «<sMONOP. BS. ORD». B 31oM
CITy4ae YIAIHTD TaKoH daii1 ¢ TOMOIIBIO KOMAH-
I «ERA» o6ErHEM 00pa3oM HEBO3MOXHO.

TponeMOHCTPHpYeM Ha IIPUMEPaX, KaK 060 -
TH 3T0 orpahiuchue. Ui pemicHMA 330avd
MOXXHO TIPeIIOXHTS fiBa criocoba. Mcnonb3osa-
HHE METacHMBOJIOB. JIOCTATOYHO B KOMaHHE B
HMMEHH (aiia Ha MECTe TOYKH IOCTABHTD 3HaK
Borpoca H CP/M cMoxXeT ynamuTs TpeGyeMulit
daiin:

A>ERA MONOP?BS.ORD

HepoctarxoM Takoro nomxofia SIETCA Be-
POATHOCTD CJIYYAHHOIO YHaneHUs Opyrux ¢ai-
JIOB €O CXOXHM MMeHeM. CKaxeM, B TIPC/IRTY-
11ieM nipuMepe Qi ¢ nmeneM «<MONOPOBS.
ORD» Taxxe Gnut 61 yaieH. YroOst 31010 He
CIIYYUIOCh, TIEPEN BHITOMHCHHEM KOMAHIH
«ERA» nenoimayiire koMany <DIR» ¢ Tem xe
TIapaMETPaMK:

A>DIR MONOP?BS.ORD

510 NMO3BOMT NMPOKOHTPOIMPOBATE, HET JIM
Ha mHckeTe GaliioB €O CXOXHMH HMEHAMH.

Hcrnos3oBaHie cnel[HATBHEIX TIpOrpaMM. B
CP/M cy1iectByeT IOCTATOYHO GOMBIIOE KOMH-

.9€CTBO TIporpamM, Mo3Borionmx Ges BBoIa
uMceH ¢aitiob onepupoBats UMM. 06 oot H3
HMX —rpaduyeckoii obonouke OC CP/M — M
pacckaxeM B clellylonicif cramc. 3mech Xe
TIPHBENIEM TIPMMEP MCIIOVIB30BAHMA Haubollee
PACITPOCTPAHEHHOM TIPOTPAMMH — IIPOTPaMMED
«POWER».

BepreMca K mpemsimynieMy npumepy. Jlns
ynanenus daitta <tMONOP.BS.ORD» Bpemite
KOMaHJy:

A>POWER ERA

[Tocne 3amyckanporpamma « POWER. COM»
BHIBEMIET Ha 5KpaH NPOHYMEPOBAHHEL KaTAIOT
micka A:. BruGpas HoMep, cooTeeTcTBylonmit
¢daitry «MONOP.BS.ORD», u Haxas [BK],
omersre «Y» Ha Bompoc «ERASE (Y/N)?»
(«YOATIUTDED) u daitn «MONOP.BS.ORD»
OyneT yaaneH.

NMPOrPAMMA «COKATUE»

n PH pa3paboTKe MPOrpaMM /I PATHOMIO-

6HTe/IFCKOro KoMIlploTepa «Pamwo-
86PK» ¢ HCIIOJIE30BaHHEM PEIaKTOpa H ac-
cembyepa 13 naketa «MHUKPOH» uepenko
OPHXONHTCA CTAIKHBaThCA € MpobireMoit
HEXBATKH [aMATH KOMIIBIOTEPA JIDH acceM-
6;mposannu. IlpennaraemMas BHHMaHHIO

gHTatexcH He6omprasn yTiwmTa «CXATHE»
(MalTHHHEIC KOABI JIDHBEJACHH B TabJHIIcE,
KoHTpo/IbHast cymma 4E2DH) nossosser
fepen TPaHCIALMCH YMCHBIIHTH pasMcp
HCXOAHOIO TEKCTa pa3pabGaThiBaeMoil Hpo-
IpaMMEI 3a cHeT ymaleHHS H3 Helo Bcex
KOMMEHTAPHEB H JTHIIHHX Npo6eioB H TeM

1100
1110
1120
1130
1140
1150
1160
1170
1180

11
27
CA
C3
A7
OE
11
a7

514B
CFo04
9651
626A
9995
6197
FOAD
B338

0312
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caMEIM BEicBOGomHTE Facts O3Y.

ITporpamma «CXKATHE» p3ameraerca B
6yepe TpaHCIAUWH, HaIHHasA C adpeca
1100H, npy 3amycke obGpaGatemact Gydep
TeKcTa (agpec Hadaaa 6ygepa 2100H) u no
OKOHYaHHMH DaGOTH IepenaeT YIpaBICHHE
accembepy nio anpecy 800H.

Iomr30BatECa MporpaMMOFH IPOCTO: BHa-
gajie HyXHO 3aIpy3HTh HCXOOHEIH TeKCT pa3-
PabaTrIBacMOFi IIPOTPaMMEI, 3aTe€M BEIHTH B
MOHHTOP, 3arpyauts nporpammy «CXKA-
THEp» 1 3aI1ycTHTD €€ Ha HCIIOIHEHHE KOMaH-
nmoii G1100H.

Ilpy Heo6xOAHMOCTH anpeca Hadala TeK-
cT0BOro 6ydepa H BEIXOAA ITO 3aBEPINCHHH
MOXHO H3MCHHTE, IICPBBIH 3alIHCAH B A9cH-
kax 1101H w 1102H, a Bropoii — 1145SH 1
1146H.

10.BJIACOB
. Mypom
Bnaaumupckoii obir.



COOBLLEHNA
Ob OLUUBKAX

Coobmenna sarpysumka. B pesymsrare
OUMOKH YTCHUA HCHOMb30BAHUA JMCKETH €
OMHAPHOM TUTOTHOCTBIO 3alMCH, JHCKETH, HE
nmelonieit CP/M Ha niepBHX HopoXKax, 3arpy3-
YUK BHIACT CIeAyIoniee coobieHue:

NON-SYSTEM DISK OR DISK ERROR
REPLACE AND STRIKE ANY KEY

(HecucreMHEI cK MK oumMbKa Ha JIMCKE.
JaMeHHTE IUCK M HAXMHTE MoGylo KIABUIIY)

Ecmi ma mickete He GyneT HalineHa OCHOBHAS
TIporpaMMa:
FILE LORD.OVR NOT FOUND

(Daitn «L.ORD.OVR» He HailneH)

H B TOM ¥ B IpyroM crydae HaxatHe mo6oi
KJIABMIIM TIPHBEACT K TIOBTOPHOH TIONBITKE 33~
TPY3KH cHCTeMH M (daitta «LORD.OVR».

Coofmenus ocHoBHOIM porpamMMeL. B ciny-
Yae OTCYTCTBHA MECTA Ha [IMCKETE MM Ha IMCKE
B: ORDOS nosiBsetcs coobllicHHeE:

DISK FULL
(Jmck 3amosmHeH)

JUA TIPOCTOTH peaM3alMM B PE3YNBTaTe
moboit olMOKH MpH YTCHUM WIM 3aIMCH Ha
9KpaH BEIBOOMTCSA COODILiCHME:

FATAL BDOS ERROR
(ParamsHag oumbka BDOS)

Bosnukalonast onmtKa MoxeT GHTH cBs3aHa
€ OLIMOKaMH TIPH YTEHHH MK 3aITUCH Ha JIHC-
KETy, ¢ HEBO3MOXHOCTBIO 3aITUCH HMa [MCKETY
(3auieeHa TMpope3b) M HEKOTOPHIMH JPYTMMU
CHTYallMAMMH.

ITocne mosmIeHUA MODOFO0 M3 YKa3aHHBIX
COOBLIEHMIT HAXMHTE JI0OYIO KITABHIILY ~— OKHO
¢ cooOuleHreM 00 omMOKE MCYE3HET M BH
BEPHETECH B OCHOBHOI pexXuM paGoTHL

M. BPUIDKUIMN,
I. POFOB
r. Mockea

o
B penakuwmm xypHana "Paguo’

Mybnukaums matepuancs No KoHTponnepy
[McKoBofla ANs  Komnbiotepa “Panuo—86PK”
BCKOMNbIXHYNa YWTaTeNbeKyto Maccy Ha obcyx—
fieHue BONPOCa O pacnpefeneHui ero "BepxHUX”
anpecoB, BOMOXHOCTY paclumpenus obbema
03Y u 1.n. B Hayane WioHS B pefakLimM CocTo—
ANack BCTPEYa € aBTOPCKMM aKTMBHOM KypHana
U C €ro KOHCYNbTaHTaMy No BONPOCaM MUKPO—
NPOoLeCcCOPHON TEXHUKM, Ha KOTOPOM 0BCy—
panack nporpamma NyGnukauwiA Ha cTpaHmuax
MypHana, CB3aHHBLIX C HOBLIM BUTKOM MHTEpeca
K "Pagno—-86PK". Wroru 31oro coeeulanns By—
oyt onyOnukoBaHb B O[HOM U3 NOCAEAYHOLUMX
HOMEPOB »ypHana.

Eute onHa BCTpeua, NpolueflLas HERagHO B
pengkumy, Gbina noceAllleHa BONPOCY OCBe—
LUEeHUs “cuHKNepobpasHbiX” MalMH Ha CTPaHULax
wypHana "Papuo”. OkoHyatensHoe MHeHWe no
3TOMY BOMPOCY Y HAC NoKa He chopMUpoBanoch,
HO € OYEHb BHICOKOW CTENeHbK) BEPOATHOCTA Mbl
noanep¥um (B ToM uucne u “xenesom’) 3ot
KNacc KOMNLIOTEPOB.

PAOVONPUEM

n pelaraeMbiii BHHMaHHUIO YMTaTeNcH CHHXPOHHBIN HETEKTOP MOXET ObITh YCTAHOBJIEH
B paZiMoBELIATCAbHEIEC CYNEPTeTe POMUHHEIE TIPUEMHMKH € TIPOMEXYTOYHOI YacTOTOM
465 kI

OTmuvMTeIbHas 0co6¢HHOCTD IeTEKTOpa — HM3Kas (He npepbmilaeT 6,5 MBT) moTpeGns-
e€Masg MONIHOCTD, YTO MO3BOJIAET HCTIONB30BaTh €r0 B MATOrabapUTHEIX GaTapeHHBIX pPangHo-
TNpPHEMHMKAX.

[Ipu pa3paboTtke neTekTopa ObLIa MOCTaBJieHa 331a4a cyliecTBeHHOTO (B 20 pa3) yMeHsllie-
HHA MTOTpe6IgeMOT0 MM ToKa NIPH COXpaHEHUH NPUHIIMITA NEeHCTBHA U OCHOBHEBIX TEXHMYEC-
KHX XapaKTePHCTHK CHHXPOHHOIO lieTekropa Ha Mukpocxeme K174YP3, ommcanmoro B
crarbe «CHMHXPOHHBIH AM neTekTop Ha ofHo# MuKpocxeme» (cMm. «Paguo», 1992, Ne§, c.43).

Jina pemienms 310 3amaum Mukpocxemy K174YP3 mpuiurnoce 3ameHuTs Ha K174YP7.
Hobast Mukpocxema Golice SKOHOMMYHA, TIOCKOJIBKY ¢¢ GhyHKIMoHabHbIe 61okH paboTaior
B pPeXHME MUKPOTOKOB. BeeicTBHE 3T0T0 0HA MMeeT MeHbIlee OHICTpOiCHCTBHE, OJIHAKO I
paboTHl Ha YacTote 465 KIII €10 BIOJHE NOCTATOYHO.

CxeMa IeTeKTOpHOTO YCTPOicTBa TPEACTaBlieHa Ha pUCyHKe. OHO COREPXKUT BXOOALIME B
cocraB Mukpocxemb K174 VP ycwmirens-orpannamtens Al, dasossiit nerexrop Ul OY A2,

BxonHoit curHal yepes koHneHcarop Cl nocrynaer Ha nmepeMeHHBIH peauctop R1 u naee
HENOoCpelICTBEHHO Ha BXoj 1 ycrimTels-orpaHHanTeit Al, a yepes kowaeHcarop C4 Ha Bxoq
8 ¢asoporo perexropa Ul Ycumuremb-orpaHuyuTeNns Al NMONaBIAeT aMILIMTYIHYIO MOIYJis-
1o ¥ Gopmupyer o6Gpa3LioBsIif curHan st daszoBoro ferekropa. Ha Brxone MociefRHero
o6pasyeTcsi MpOeTEKTHPOBaHHBI CUTHAIL, KOTOpBIi ycuimpaercsa OY A2 ¥ dyepe3 MHTEIPH-
pywuyio tenb RSC10 u paznenvrensHbiii KoHaeHcatop C11 mocrynaer Ha BbIXOJ AETEKTOP-
HOIo ycrpoiictea. ConepXaiiyecs B ITPONETCKTHPOBAHHOM CHMIHAJIC BHICOKOYACTOTHBIE
COCTAaBIIIONIME OCHaGIsIIOTCs NBYMs MHTerpHpyoniumu terssMu R2ZR4C9 u R5C10, a Taxke
KoHzeHcaropom C8, yMeHbInalonmM ycuineHue OY Ha BRICOKHMX 9YACTOTax.

Henurens R2R4 crabuimisupyer pexum OY A2 no nocTosaHHomy toky. Kosdpdpuimenr
YCHIICHHSA MPOJIeTEKTUPOBaHHOTO CMTHala omnpenernsercs cootHomenneM (R3+R6)/R6.
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Ipy yKa3aHHOM Ha pMCYHKE COIIPOTHBIIE-
HuM pesvctopa R6 oH paBen ko3bdpuitteHTy
YCWIEHHS OTIHCAHHOTO pdHee CHHXPOHHOTO
AerekTopa. B cirydae Heo6XOIHMOCTH MOXHO
€10 YBEJIMINTh, YMEHBUIUB CONTPOTHRIICHME
peauctopaR6 rutots 5o 820 Om. Konnerca-
Top C6 06ecnieynBact yoroirausytopaboty OY
A2 M IOTIOITHUTE THHY10 HWIBTPALIMIO ITTAl0-
11ero HanpspkeHus. Peaycrop RS orparroisa-
€TBEXOTHOHTOK OY.

Ilpu yBe/neHUH YPOBHS BXOIHOTO CMI-
Haja JI0 HECKOIBKMX COTCH MMIUIMBOIBT
¢ha30BbIA AETEKTOP ITEPETPYXKACTCH Y BRIXO/-
HOM CHMIHan MckaxXaerca. B stoM ciydae
CHENyeT YMEHBIINTH aMIDIMTYNY BXOIHOTO
cMrHaia epeMeHHBIM pe3ucropoM R1.

Bxon merekTopa cnenyeT NMOAKMOYATh K
HM3KOOMHOMY BeIxXoty yowmtels IT9 rpu-
€MHHKA (K KaTyllIKe CBI3U MM OTBOXY BhHI-
xogHoro KoHTypa IT4). B xpaiinem ciydae
€0 MOXHO TIOIKITIOYHTD K BEIXOTHOMY KOH-
Typy IT9 NOJHOCTBIO, YMEHBIIUB €EMKOCTD
kounexcaropa Cl no §...10 n® 1 cMorTHpO-
BaB NIETEKTOP HEMOCPENCTBEHHO Ha 3TOM
KOHType. BEIXON IETEKTOPHOTO YCTPOMCTBA
MONKTIOYAIOT K PETYNATOPY FPOMKOCTH I
K Bxofy yewmureins 34 PAIMONPHEMHHKA. B
TocyeiHeM CIydae NMepeMEHHEIH pe3vcTop
R1 wcnoms3yercss B KadyecTBe peryJLITopa
IPOMKOCTH. BxomHoe CONPOTHBICHME ycu-
aurens 349 pomxHo OHITH HEe MeHee
30 xOm.

TIpy yCTaHOBKE CHHXPOHHOIO JIETEKTOpa
He Tpe6yeTcst M3BIMaTh U3 palMOTIPMEMHHKA
MMEIOLIMCA B HEM 8MIUTUTYTHBIH JIETeKTOp,
TeM Goriee YTO B GOJNBIIMHCTBE CiIy4aeB OH
obecrieynBaeT GyHKIMIOHHPOBaHME CHCTE-
M5l APY. HyXHo JMIIb OTKIOYUTH BBIXOX
aMIUIMTYTHOTO AieTeKTopa oT yowimrensa 34,
gT0661 MCKIIOUHTS ItapalieIbHyIo paboTy Ha
HETo CHHXPOHHOTO Y OGBIMHOTO AETEKTOPOB.

JlereKTOp BBIIOIHEH METOIOM HABECHOTO
MoHTaxa. B HeM mpvMeHeH TiepeMEHHBIH
pesuctop CI10-0,5 1 NOCTOSTHHEIE PE3VCTO-
psi — BC-0,125, xonpencaropur Cl, C4,
C5-KI1, C2 u C3—MBM, C6—KS50-35,
C7u C11—K50-16, C8 u C9—KT-2, C10—
K10-7B. IMopo#ayT v fpyTHe MAIOMOLIHBIE
PE3MCTOPH], a TakoKe OpPYTHE OKCHIAHEIE (C
pabotMM HANPSDKEHUEM HE HIDKe Hanpsoke-
HMA NUTaHMA), KepaMMICCKUe WIH MeTall-
T06yMaXHEIe KOHIEHCATOPhL.

YcrporictBo He TpefyeT HalaXyBaHWs.
Ilo cpaBHeHMIO ¢ OOBIMHEIM aMIUIMTYTHBIM
JIETEKTOPOM, TPEIOKEHHBIA CHHXPOHHBIH
JETEKTOP YIIy4HIACT OTHOIIEHHE CHTHAT/LIIYM
M pa3GopuMBOCTh TIPUHATHIX CHTHAJNOB B
yCIOBMSIX ToMex Gorplroro ropona. dys-
CTBUTEIILHOCTH HOBOTO fieTektopa — 0,1 MB,
BXOIHOE compoTuBieHue — 1,5 KOM, BEI-
xopHoe —5 KOM, HanpsDkeHWe IMTaHHA —
6...9 B, notpe6nsaemeiit Tox — 0,5...0,7 MA.

M. EBCUKOB
r. Mocksa
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OBEMEH OMNbITOM

KOHBEPTEP [II1A MPUEMA 3BYKOBOIO
COMPOBOXOEHUA TENEBU3WMOHHBIX TIEPEOAY

Tem, KToxo4eT NPUHMMATL 3BYKOBO@ CONPOBOX/ISHUE TeNeBU3UoHHbIX Nepeaay Ha YKB paguo—
BeLLATENbHbIE PANMONPUEMHUKHX, NPeAIaralo BOCTIONb30BaTLCH KOHBEPTEPOM (pHC. 1), ONUCaHHBIM
a crathe M. MnaeBa «[pocTbia aHTeHHa 1 KoHsepTep AMB» (Paavio, 1988, Ne2, c.40). YTobul
npucnobuTs aro pnst paborsl ¢ YKB npyuaMHrkoM, NoTpeboBanocs fimitib MAMeHUTb HOMUHANLI
koHaeHcaTopoB C2,C3 nkoHCTpykLwo kaTywias L1.

Puc.2

[ins npvema 3BYKOBOro COMPOBOXAEHUS TENeBU3NOHHLIX Nepefiad, TpPaHCAupyembiX no 11—
MY MK 12—My KaHany, HeoGX0MMOo Ha ONpaBke AWaMeTPoM 5 MM HaMoTaTh 7 aUTKOB NPOBOAA
N3N 0,5. HamoTka — BUTOK K BUTKY. MaMaHsas uMcno BUTKOB KaTyliku L1, a Taioke pacctosHue
MeXy BUTKaMK1, MOXHO NepecTPOUTEL KOHBEPTEp Ha HyXHBIH kaHan. YTo6wl curian retepoauta
YKB npueMHMKa He nonanan B aHTeHHY W He co3faBan NoMex TesieBU3UOHHOMY NpueMy, Ko
BXOfly KOHBepTepa peKoMeHyeTCH NoAKMIoYUTL Mool (Ho nyulle Manowymswmi) yeunurens
BY. §1 ucnonRb3oBan NPOMBILLNEHHBIN aHTeHHbLI yeunutens YTA-4M. YysctButensHocTe YKB
NPpUeMHUKa Ha NOPSACK Bbillle, YeM y TeneBusopa U coctaenseT 3...12 MkB, noaromy c
MOMOLLBIO ONMMCAHHOIO KoHBepTepa ¢ ycunutenem BY MOXHO nmpuHuMaTth curHanbi axe
AANLHUX TeNIeBU3UOHHBIX CTaHLMA.

JLnsi npuemMa MOLUHBLIX CUTHASIOB MECTHBIX TEAECTaHLMA MOXHO O PaHUUUTLECS NpUMeHeHUeM
o4eHbnpocToroycunurens BY (puc.2).

KoHBepTep CMOHTMPOBaH B NPSIMOYTONILHOM KOpfiyce 13 XecTn pasmepamu 60x60x30 MMm.
CHavanaxo6lemy npoBoay A noAnasiiBeptvkantHo anemeHTIC1,R1,L1,1L2,C4 u Ch, a 3aTeMK HUM
HaBECHbLIM MOHTAXXOM NpUNasl BCe OCTalbHbie AeTaliv. BMecTo ykasaHHbIX Ha CXeMe B KoHBepTepe
MoryT paboTars TpaHaucTopsl KT315 cnobbim 6ykBerHbIMuHaekcoM nKT316/1.

0. BENNMMOB
r. Ycome-CubHpckoe
Hpkyrckoit obi.

OTKIMIOYEHWE 3MNEKTPOOBUIATENSA B MATHUTOM®OHE

MpuakcruyataumMarmtodora «Ona—-303-crepeo» B pexume octaHoBapaboderoxona roHsan
W NPUBOAALIA e 0 BABUXeHWe 2/1eKTPOABUraTe b NPOACIXaIOT paboTars. 3TO CHYDKae TRoNe3HbIA
pecypc paboThl NEHTOMPOTHKHOTO MeXaHU3Ma 1 BLi3bIBET HeoGX0AUMOCTL NPOBeASHUA 6Gonee
YacTLIX NPOGUNAKTUUECKVX OCMOTPOB U CMa3KW.

frama yﬂpﬂﬁ//ﬂ/ﬁ/ﬂ//ﬂﬂl y Anama CH
(FH3 660.201) J ﬁﬂ] (EHS. 123 007)
VoId KG5226 S A smummepy VT3
K 861811 ﬁﬁﬁJ‘_—H—_' R0 410K K Ouse Vi4
vozd K52z VT1a KT3I5T | e
K Bur8 10 D064 ~—BFH—4
Vo377 fpszes T o V720 KT315T
K8pbE 035 ~—B—— | "

Jins ycTpaHeHWs Ha3BaHHLIX HEAOCTATKOB [OCTATOMHO OTK/NOHATS 3NeKTpoABUraTens, koraa
MarHUTOOH NepeBOAST B PEXUM OCTAHOBKW. Ha NpUBoAvMOM PUCYHKE NOKa3aH BAPNAHT YCTPO#i—
CTBAABTOMATUHECKOT O OTKAIoMeHUs. OHO BLINOHEHO C UCTIONL30BaHMEM ABYX TPAH3UCTOPOB, TPeX
IMOLOB MABYX pe3ucTopos. inoas VD 18— VD3a BHNONHSIOT foruyeckyio gyHkwwmo «Uk» ana
noAaur oTKpLIBaloLero (ypoeeHs norvieckoi 1) TpaHsucTop VT 14 HanpsokeHUs NPU HKaTWK Ha OfHY
u3a kKnaeu «BOCIP.», «<I<d » u « D> ». EcinM H1 0fiHa M3 YKa3aHHbIX KNaBulll He Haxata unmn
HaxaTa waBvwa «CTOM», TpaHsuctop VT1p 3akpwT, a TpaHauctop V24 oTkphiBaeTcd u
6nokupyer paboty crabunmaaropa +9 B, koTophiit nMTaeT anekTpoasuraresis. lNpusoanmbie Ha
cxeme 0603HaYeHUSA FUIAT U anpeca NOAKIIOYeHUS Lieneii yKa3aHbi B COOTBe TCTBUM C 3aBOLCKON
cXxeMoit MarHuTogpoHa.

BMecTo pekOMeHO0BaHHLIX Ha CXeme TPaH3UCTOPOB MOXHO UCTO/L30BaTh TPAH3UCTOPLI
rpynn KT315, KT312, KT3102, KT503 c mo6bimu 6yKBeHHLIMU MHOeKCaMu.

MpU BLINOAHEHUW YCTPOWCTBa AWOAL cneflyeT PAcTioNIoOXUTL U pacnanTte Ha nniare A8 co
CTOPOHK TOKOBEAYLIMX A0POXeK NevaTHON iaTsl, 8 TRaH3UCTOPH U Pe3UCTOPLl — HAaBECHLIM
MOHTaXOM Ha nnare A9.

H. CTYJIOB
r. Kynebaxn Hioxeropoackoft o6ir.




TOPU3OHTLI HAYKU W TEXHUKU

KOI'TA

3AI'OBOPUT
KOMIIBIOTEP ?

NHO®OPMAIIMOHHBIE TEXHOJIOTHHA
HA OCHOBE JTUHAMMYECKOI'O XAOCA

OxoHyaHue. Havano cMm. Ha ¢.2.

NpumMepoM cucTembl C HeNpepbIBHLIM Bpe—
MeHeM, o6nagaloleit XaoTUYeckuM noseae—
HUEM, MOXET CITYXWUTh FeHeparop, NoKasaH—
Hbid Ha puc.3. B Takoit cucteme C pocToM
koadpduLMeHTa YCUNEHNS IMHEINHOrO YW~
TENA BO3HWKAIOT CHaYana perynapHbie, a no—
TOM XaoTudeckue konebanms.

Mpu aHanuae NOBEAEHUS AMHAMMYECKUX
CUCTEM LIEHTPANBHBIM IBASETCA NOHATHE NPU—
TArMBAIOWEro MHOXeCTBa — aTTpaktopa — B
dasosom npocTpaHcTee. KaxaoMy craumo—
HapHOMY Mo BPEMEHW TUIY NOBEAEHWA CUC—
TEMCOOTBETCTRYET CBOW TUN aTTpakTopa. Tax,
HanpuMep, OTCYTCTBMIO Kosiebanuii cooTBeT—
CTBYeT aTTpaKkTop Tuna YCTOMYMBOA TOMKW
PaBHOBECUST; PEryNapHbiM OHOYACTOTHbIM
xonebaHnsiM —YCTOMUMBLINA NPEeNbHbIA LMK,
Xaotuieckmm konebGanusaMm oTBevaeT Tak Ha—
3blBaeMbil «CTPaHHbIA aTTpakTop» (pyc.6).
WmMeHHO CBOWCTBA aTTPaKTOPOB M UX Kavec—
TBEHHLIX M3MeHeruid (6udypkaLmit) Nnpu n3—
MEHEHUM TIApaMeTpPOB CUCTEMbI AAIOT BO3-—
MOXHOCTL 06pabaThiBaTh MHGOPMAaLMIO.

NpobnemMy o6paborkn uHbopMaLmM cuc—
TEeMaMKU CO CNIOXHON AUHAMMKON MOXHO YC—
NoBHO pas3buTb Ha ABe YacTu. BO-MEpBbiX,
Heo6XOAMMO HaY4YMTLCH 3anUCLIBATL U CHU—
ThiBaTh MHGPOPMALIMIO, UCNOSL3YA ATTPAKTOPbi
HeNMHEeMHLIX AUHAMUYECKUX CUCTEM M, BO—
BTOPbLIX, Pa3BUTb METOAb!, NO3BONIAIOLLME UC—
No/b30BaTh CBOACTBA AUHAMUYECKVUX CUCTEM
n Gudypkalum B AvHaAMMYECKUX CUcTeMax
ANS pellerva KOHKPETHBIX MHGOPMALWOHHBIX
npobnem.

NpornmocTpupyeM BOSMOXHOCTb MCTONb—
30BaHUA aTTPAKTOPOB TUNA NPEE/bHbIX LiMK—
JIOB A1 3aNMUCHU U CHUTLIBAHUSA MHGOpMALIMA.
B kavecTBe iuHaMuyeckux cucteM Gyaem uc—
NOMNbL30BATL YNOMAHYTHIC Bbillie OJHOMEPHbIE
oto6paxenusi. B Hawem cnyyae ato GymyT
KYCO4HO-TIMHENHbie 0ToGpaxeHs. CRIOKHOCTb

euaa ¢yHkumn npeobpasosanina Gyper onpe-
penarben o6beMoM M pasHoobpasveM uH-
¢$opmMaLK, KOTOPYIO Mbi XOTUM 3anucars. Ha
3-i1 c. 06noXxKM NoKasaHo NpuMeHeHre [aH—
HOI'O NOAXOAA K 3anucu u3obpaxenmid. Npu
3anvcy Kaxblid nukcen nsobpaxeHun npea-
CTaBnfieTc 3fieMeHTOM BPEMEHHOTO pRaaa,
3HaYeHWe KOTOPOro B JAHHLIA MOMEHT COOT—
BETCTBYET LBETY NuKcena. Bce nukcenb nao—
6GpaxeHnst CTABATCA BO B3aMMHO~O[HO3HAY~
HOe COOTBETCTBME C 3/IeMEHTaMM 3TOro
BPEMERHOr0 PSifia, KOTOPLIA paccMaTprBaeT—
€1 KaK npefenbHbil kN, Nocne aToro cTpo-
urcs orobpaxeHwe, coaepxallee npeaens—-
HbiiA kN, Ha oaHo oToGpaxeHme MoxeT GuiTh
3anMCcaHo HeCKONLKO LKnoe. B paccmatpu—
BaeMOM NpUMepe WX iBa; OfUH COOTBETCTBY—
eTu306paxeHUIo «KoTeHKa», a BTOPOIA— «CNo—
HeHKa».

BoamoxHOCTL 3anmeu e opMaLm Ha au—
HaMUYECKMX aTTPaKTOpaX (MpefebHbiX LMK~
fiax, CTpaHHbIX aTTpaKTOpax) NoseosnseT pea—
JM30BaTb HA OCHOBE CIOXHOM AMHAMUKA PSg,
BaXHbIX onepaumii 06pabotkn uHdopmaLm.
OfHA M3 HUX — OpraHu3aLivsl aCCOoLUATUBHOM
namsit. MNog accoumaTMBHON NaMATLIO NOHU—
MaIOT TaKyl0 OpraHM3aLIo NaMaTH, NPU KOTO—~
poiA Bcst Mg opMaLys MoXeT GbiTb Bocnpous-—-
BefieHa no ee ¢pparMeHTy (pparMeHTam). ATum
csoiicTeoMo6nanaer aanucs MidpopMaLMmMHa
YCTOWUMBOM NpefienbHOM Lukne. YTobul ybe—
DMTLCA B 3TOM, 330aIMM HaYanbHOe YCnoBue
— X, Ha 0HOM M3 NPEAENbHLIX LWKNOB. Bbi-
uncrsn X, X,,...X|, Mbi BOCNPOU3BOAUM BeCh
LMKN U, TEM CaMbiM, BCIO MHopMauuio. 3To
OTHOCUTCSA K MIOGbIM HAYaNbHLIM YCNIOBUSIM Ha
npeaensHoMuumKie. HavasnbHbie YCrioBust MOX—
HO paccMaTpuMBaTb Kak 4acTb MHGpopMaLmu,
cofiepXalleica BO BCeM NpefentsHoOM Lukne.
Takum o6pasoM, No Manoi yactu uegopma-—
LIMM BbiSIBNSIETCS Bech ee o6beM. Tak, Hanpu-—

Yeunumens ]é—l?unbmp

HenureaHbil HenuretHbil
3/1eMenHm QuUIBbIMP @‘ == '1 ’% CDUﬂbmp H Yeunmamesib SEMEHIM
Modynamop Wrbepmop Hmunbmp
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Boixod

Cymmamop

Mep, MO F1a3aM KoTeHKa (CM. 3—10 C. 06noxku)
MOXHO Y6enmThes, YTO OHU NPUHARNEXAT KO~
TEHKY, U BOCCTaHOBUTL ero uaobpaxeHue.

CnepoBarentHo, 3anucs MHgopMaLym Ha
NpefentHbiX LyKNax AUMHaMMHecKUX cucTeM
TIO3BO/RET OPTaHA30BATb NAMSITL GONbLLIOT0 06L~
€Ma C aCCOLMATUBHbLIMIA M CENEKTUBHbIMM (M3—
GupatensHbiMu) cBoiicTBamMu. Hamnume sTmx
CBONCTBSIBNSETCH XOpoLLel NpeanochuiKoi
YCTIRWHOr O peLLIeHms PSATUIONO CTPYKTYPUpO-
BaHHbIX 337134, B TOMYMCNE 33034 pacrio3HaBa-
HUSA PEYM M PYKOTIMCHOTO TEKCTA.

Bo3MOXHOCTL NpUMEHEHU AMHAMUYECKOTO
xaocaf/ 1 nepenayuHgopMaLiv OCHOBLIBAET~
csAiHa ToMaKTe, YTOXaoTUHECKUe ANeKTPUIec—
ke konebaHus, Talke Kak ¥ Nepuoandeckne,
MOTYT GbiTh M3Ny4eHbl B NPOCTPaHCTBO B BULE
3NEeKTPOMarHUTHLIX BONH WK NePeAaHbing Ka—
Genio, BonHoeoay UT. Al OHUMOIYT pacripocTpa—
HATLCA OT O[/HON TOYKW K APYrOW, a cneaosa-
TeNbHO, MCNOML30BaTLCA KaK HocuTenwu
MHGOPMALIAM B CBA3U, PASNONOKALMUKT. [l

Hanbonee uHtepecHbHM BapruaHToM NpuMe-—
HEHMA C 3TUMM LIe/FIMMA Xa0TUHECKUX CUTHANOB
6110 661 cnoNb3oBaHUE CNeLMbUHECKUXIRNE—
HUIA B CUCTEMAX CO CIIOXHOM AVHAMMKON, Kak
NPUHANOXEHUMHA CUrHaN UHdOopMaLMM Brepe-
BAIOWEM YCTPOICTBE, TaK M NPY U3BJIEYESHNM
mHbOopMaLKM B NPUEMHOM YCTPOICTEE.

O1Ha U3 BO3MOXHBIX NPURLIMNIMAIBHBLX CXeM
Taxoi cucTembinepena-v uHdopMaLmnoKkasa-—
Ha Ha pue. 7. 31ech B KauecTBe NepefaloiLero
YCTPOCTBAUCTIONb3YETCATEeHepaTop XaoTuieC—
Kkux konebaHmii (cM. puc.3). Uhdopmaiiws Ha
XA0TUHECKUA CUTHAN HAKNAALIBAETCRNYTEM MO~
AYNALMY OIHOTO M3 NapaMeTPoB FreHepaTopa.
OTMETUM, YTO MPpU 3TOM BHELHWe Gusniecikie
XapaKTepuCTUKACUTHasa, Takine, Hanpmep, Kak
CNEKTP MOLHOCTH, MOTYT NPaKTHU4ECKN He Me—
HSITLECS NPY MOAYIMU NApaMeTPOoR.

MpuemHuknpepcTaanaeT coboi pyansHoe no
OTHOLLEHMIO KNepeaaTuMKy ycTpoiicTso. Uasne—
YeHvAnonesHoro MHhpopMaLMOHHOT0 CUrHaNa B
HEeM OCHOBaHbi Ha BO3MOXHOCTU CUHXDOHM3ALIMK
Xa0TUHECKMX Kone6aHuiA B [iByX AMHAMUYECKUX
cUcTeMax, CB3aHHbIXMex Ty coboit. B naHHoM
cNyyae CUHXPOHMU3aLMA peanuayeTcs B BUge
*HABA3LIBAHUS MPUEMHUKY ONPefeNeHHbXXa0—
TUYECcKUX KonebaHuii, reHepupyeMbiX nepenaT—
YUKOMNPUCOBNAREHAU N BIM30CTUNApaMeT—
POB NPMEMHWKa M NepeaTymka. EcnvonyHus
napaMeTpoBnepesaT4MKa MOAYMPOBaH, ana—
pamMeTpbi npueMHKa GUKCUPOBaHLY, TOMPUNPO—
XOXOEHUM CUrHANa Yepea NPUEeMHYIO CUCTEMY
oH 6yaeT nMbo CUHXPOHM3NPOBaTLCS, NIMBO HeT.

Pasgenan curHan Ha Bxofie NpyeMH1Ka Ha
B3, NPOMYCKas OfiHY M3eroNactelyuepes npy—
E©MHYIO CUCTEMY, MHBEPTUPYA M CKIa[bIBas €10
€0 BTOPOIA 4acTbio NPULLEAIIErO CUrHaNa, Mbi
TIONYSM BMOMEHTHI CUHXPOHW3aLWM NEpenaio—
1LLEero M MPUEMHOTO0 YCTPOINCTB Ha BbIXOAE CYM—
MaTopa HYNEeBOW CUTHA, 8 BOCTa/IbHbIE MOMEH-
Thi BPEMEHN — XaoTMHECKWiA CHMrHaN. Takum
06pa3oM, U3 NPUHMMAEMOTO CUTHANA MOXET
GbiTb M3BNEYeHa nepenasaemMast Mg opMaLma.

310 MILLILHEMHOT e NPUMEPLI, WNIOCTPUPY—
IoLLMe MPAKTUYECKYIO TIONE3HOCTL Xaoca Mnep—
CNEKTUBHOCTh €10 NPUMEHEHWS! B Pafiuo3Nex—
TPOHMKE U MHPOPMALIOHHBIX TEXHONOMMSAX.

A.AMUTPUEB,

AoKTOp $U3.—MaT. HayK,
BeAyLMA HayuHbiH
coTpyanuk UP3 PAH
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n peanaracMelit mpubop obecriednBacT U3-

MepeHKe COMPOTHBICHUH PE3NUCTOPOB,
eMKOCTeH KOHIIeHCAaTopOoB H HHIYKTMBHOC-
Teil KaTyllleK B HOCTAaTOYHO INHPOKOM MH-
TepBajle C TOYHOCTHIO He Xyxe 1,5..2 %.
PesynbTarsl H3MEPEHHIT OTCIMTHIBAIOTCHA TIO
CIPEJIOHOMY WHIMKATOPY C IMHEHHOM 1IKa-
noit. OT ny6IMKOBAaBHIMXCA PAHEE OIMCa-
HWit aHATOTHYHBIX TpUGOopoB [1—5] marmerit
M3MEPHTETh OTIWYAETCs TIPUMEHeHeM Go-
Tiee COBPEMEHHOM 3JIEMECHTHOH 6a3bl € uc-
TONB30BAHMEM MMKPOCXeM, GoNplied T0Y-
HOCTBIO H3MepeHMHl M TpocToToi B
M3TOTORJIEHUH ¥ HACTpoiiKe — He TpeGyercs
SKpaHHPOBaHMe OTHEIBHBIX YIIOB M Non6op

OCHOBHBI® TEXHUHECKMS XAPAKTOPUCTUKMH

HamMepremMoe CONPOTUBNOHKHE

pe3aucTopoB, OM . . . . ¢« - a- - 102..10°
VismepremMas 8MKOCTh KOHASHCa-
TOpoB, NP . . ... cunuecaaon 10...107

VamepsieMan WHAYKTMBHOCTS, H . .1072..10°
Notpe6nnemasi MowHocTs, BT,
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1O NapaMeTpaM TPaH3UCTOPOB M IMOMIOB.

B ocHope uaMepeHus napametpoB R, C, L
JIeXUT meTol GHOpMHPOBaHMS MaleHMs Ha-
NpPSDKEHHA Ha H3MEPACMOM 3JIEMEHTE, TIpO-
NOPLIMOHATHPHOTO BEIMYMHE €X0 NapaMeTpa.
HpusHuun paGoTs! mpubopa paccMOTpMM Ha
NPUMEPE H3IMEPEHHS COIPOTHRICHUS pe-
3ycropa. @parMeHT CXeMBI, NOSCHAIOLIMIA
paboTy M3MepHTEIli, NPUBCAEH Ha puc. 1.
TIpy nofaye HanpsokeHUs GUKCHPOBaHHOH
peuMHbl U u uactoTel f Ha Liemouky,
COCTOSAIONYIO M3 JOTIONHHMTEIbHOIO R, M
u3MepsieMoro R .peauctopos (mpuueM
K{<<Rn)’ naleHHe HANMpsDKEHHWSI Ha Pe3nc-
Tope R, (60JB1IOE BXOOHOE COMPOTHRJICHHE
MMJUIMBOJISTMETPA TIPAKTHYECKHM HE OKa3kl-
BaeT BIMSHWSI HAa apaMeTpHI LeNTH) COCTaB-

JAET:
U, = UR /(R TR).

OGo3HaYMB OTHOLIEHHE MOCTOSIHHBIX BE-
mron U/R  wepes kosbdmment K u obec-
niedis ycropue R /R <<1 Bo BCeM AHana30-
HE M3MepeHWI COITPOTHRICHHH, BBIpaXEeHHE
ynpouaercs 1o Buga Us KR, (¢ norpem-
HOCTBI0, HE TIPeBBIIAIOLeH TOTHOCTH H3Me-
peHMst), OTKYia BHIHO, YIO M3MEpsieMoe
HATIPSDKCHHE TIPONOPLMOHAIBHO BEIMIHHE
M3MepPAEMOT0 COMPOTHBICHMS PE3UCTOPA.

Iepen ®3aMepeHHEM HEOGXOIMMO ITPOH3-
BECTH KaTMGPOBKY LIKANK MUUIHBOJIETMET-
pa TyTeM YCTaHOBKM TaKOH BENMIMHBI Ha-
npsxeHus U, mpu KoTOpom NajfeHHe
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HaNpsOKEHHA Ha  KaIHGPOPOYHOM pe3HcTope
R, (1ipu Bxmodenuu SA ¥ oTKmoueH oM R )
BBI3OBET OTKIOHEHHE CTPENKH Npubopa Ha
KOHEYHOE fieJieHHe MKamkl. B atoMm ciydae
BCA LIKana Npubopa GyIeT COOTBEICTBOBATH
BeJHe KamuGpoBoaHoro pesncropa R .

ITpy M3MepeHUH MHIYKTHBHOCTH T¢ XKE
3aKOHOMEPHOCTH, IO M NPH HIMEPEHHH
CONPOTHBICHHA PE3UCTOPA, TONHLKO BMECTO
KamMGpOBOYHOM KaTyIIKW WHIYKTHBHOCTH
BKIOYAIOT PE3UCTOP, IKBUBANICHTHEIH peak-
THBHOMY COTTPOTHBIICHHIO KaTYIIKM JIJISI Yac-
TOTHI NIMTAIONIETO HATPSDKEHMA.

Hsmepenne eMKOCTH KOHIEHCAaTOpa OT-
JIHYACTCS TEM, YTO H3MEPSIOT IIaficHHE Ha-
TIPSDKEHHA OT TPOTEKAIOIEIO0 Yepe3 HEro
TOKa Ha JIOTONHHTEIBHOM pesucrope R,
BKIIOYCHHBIM ITOCHENOBATENEHO ¢ KOHJICH-
€aTopoM. B 31oM ciyyae kamiGpoBKa 1Ka bl
TipH60opa MPOM3BOJIMTCH ¢ TIOMOIIBIO Kam6 -
POBOYHBIX KOHIEHCaTOpOB. ConpoTHaiIcHUe
JIOTIOJIHHTEILHOTO PE3UCTOPA B 3TOM CiIydae
JIOIDKHO OBITh 3HAUMTENEHO MEMBIE peak-
THBHOTO CONPOTHEJICHHS KOHIEHCaTOpa Ha
gacroTe M3Mepenusa. HaMepsiemoe Ha 10-
TIONHUTETFHOM PE3MCTOPE MATIeHHE HATPS-
XCHMA MpPOIOPIHOHATHHO BEJIWYMHE €M-
KOCTH KOHJEHcaTopa.

IIpyimnmambHast cxema Mpubopa rmoka-
3aHa Ha puc. 2. M3sMepuTes GOCTOMT M3 yalia
KOMMYTalMH KATHGPOBOYHEIX PE3SHCTOPOB K
KOHICHCATOPOB, IeHEpPaTOopa, BLIpabarhiBa-

peauctopel R7 — R13 xanuGpoeounsie nmpu
M3MEPEHUH CONPOTHBIICHUS PE3UCTOPOB H
HHAYKTUBHOCTEH KaTyliek, a R14 — R20 —
JonomHuTenbHbe. [Ipy HaMepeHn eMKoc-
Tel KOHOeHcaTopos pesucropel RI — R6
JAOTIOJHHUTENbHEIE, a KOHReHcaTtopsr C1 —
C6 RamMGpoBOIHEIE.

T'eHepatop (y3en A) BHIOIONHEH Ha MHK-
pocxemax: DA — 3analoniuit renepatop no
cxeMe ¢ MOCTOM BuHa B LieTIH ONoXHTe bH-
HOI#i 06patHOI csa3k, DA2 — seuHBepTHpY-
I0LIMI yCWIHTENS © KoadduimenTtom mepe-
nmauu 2, DA3 — wumrerpatop. HameHenme
YacTOTH TeHEPaTopa JOCTHIHYTO ITePEeKIo-
YeHueM KoHzeHcaTtopos C7 — C10. B cemu
BEPXHHX IIO CXEME TOJOXECHHAX MEPEKIIo-
yarens SAl reHeparop ofeciteunBaet Kole-
6anms ¢ gacroroit 159 I'tr, a B IBYX HIDKHMX
— 15,9 xT'u. JInd momydeHHsT HOCTaTOMHO
MOLIHOIO M3MEPHTEIILHOIO CHIHANA Ha BEi-
XOJie HEMHBEPTHPYIOLIETO YCHIMTENA IpU-
MEHEH YCHIIMTEIb TOKA Ha TpaH3ucTope VI2,
Peancropom R30 ( mpu 3aMKHYTOM MoM0XE-
HUM mepexmioyarens SA3) OCyLUECTBIAIOT
KamOpoBKy npHGopa Mepell BEOIOTHEHHEM
u3Mepesuii. I'enepatop crabuien BpaGote u
obnanaer KoabGHIMEHTOM TapMOHMK He
xyxe 0,05%.

MWUIHBOIBTMETP TIEpeMEHHOTO TOKA (Y36
b) Bbmosnses Ha Tpausncrope VI3 u MuK-
pocxeme DA4. Kackay Ha IOneBOM TpaH3nc-
70pe, BBOIOTHEHHEIH 10 CXEME HCTOKOBOTO
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1o1ero puxcHpoBaHHbIe YacToTs 159 'y u
15,9 xT'1, ¥ MIWIMBONETMETPA IIEPEMEHHO-
TO TOKa. -

B y3en KoMMYyTalM¥ BXOISAT I€PeKIoya-
Telib TPeiesIoB M3Mepenus SAl, nepexmo-
qaTenb poma pabor SA2 M nepexmouaTeNh
(w1 xHomnKa) kamMGpoexku SA3. Ha npuso-
JIMMOIL CXEME TIONIOXEHMs TepeKnodaTeneit
TIOKA3aHBI AJIi M3MepeHHs PC3HCTOPOB Ha
npeznene | MOM. B cxeme npuGopa (pHc. 2)

TIOBTOPHTEJE, YBEIMYMBACT BXONHOE COIpPO-
THBIEHHME ycrpoiicTa 0 100 MOM. Crpe-
JIOYHBIH M3MepuTenb PAL BKIDOYEH Ha BEI-
Xone  ycHIMTensd B  jJMaroMans
BBINIPSIMMTENIHHOIO MOCTa Ha JTHONax VD3,
VD4 u pesnicropax R44, R45. IlIkana mui-
JMBOJNIbTMETPA JIMHEHHA, MOIPEUIHOCTE M3-
MCpeHHi{ MTPaKTHIECKH ONpeReIAeTCs KIac-
COM INPHMEHAEMOIO CTPENOYHOTrO
M3MEPHTENA.

B KoHcTpyKimH npu6opa IpuMeHesH cTpe-
JIOYHBIA M3IMepHTelh THila M906 ¢ Tokom
TOJHOTO OTKIOMEHHs S0 MKA. ITepexmoya-
Te;d SAl U SA2 ranernme, Tvma IIIT —
9IT6H u 3IT1H cootserceensio. Iepexmo-
qareab SA3 Tvna TBI1-1.

B xadecTpe KamiGpOBOYHEIX MCIIONB30BA-
MBI pesucToph C2- 10, C-13, C2-14, ocrams-
HEIE pesucTopel THna MIJIT wm OMIIT.
Kongeucaropsr KT-1, KCO, MBM,
K73-17, K50-6, K50-20, BoamoxHO npuMe-

» HEHME M IPYTHX THIIOB. TOYHOCTH M3MeEpe-
MU Npubopa B ONpeNeNAIoNieil MEpe 3aBU-
CHT oT Tnombopa XanUGPOBOYHEIX
KOHJICHCATOPOB, JOTIOMHUTETBHbIX M K2IIH6-
POBOYHLIX PE3HCTOPOB, TIO3TOMY HX HEO6X0-
MO TIOHOGPaTh € TOYHOCTEIO He XyXe 10,5
%. EcM Xe 3TH 35IeMEHTH! MCTIOJB30BATH C
To4yHOCTHIO 10,1...0,25%, T0 MorpemHOCTD
M3MEpEeHMs NPaKTHYECKH CBeIEeTcss K TOY-
HOCTH MCHOIB3YCMOi H3MEPHTEIBLHOM ro-
JIOBKH MMKPOaMIICpMETpa.

Onepaiosinsle youmrer KS74VII1 u
K140V/18 MoryT 65ITh MCIIONB30BAHE] C JIO-
GbiMy GyKBEHHEIMU HHIEKCAMH HBO3MOXHA
B3aMMHasi WX 3aMeHa Ge3 M3aMEHeHHA PHCYHKA
fe4arHoit ruiathl. Kpome Toro, BMecto Myk-
pocxembi K574Y11 MoxuonprmMe s K 54412,
asmecto K553V12 mukpocxemy K153V112, 1o
BT KaXIIOT0 M3 3THX CIlydacs Iorpebyerca
M3IMEHHTE PHCYHOK TOKOBEAYIIHX JIOPOXEK
TLIATHI.

KpoMme yKa3aHHBIX Ha CXeME THTIOB JIHOJIOB,
MOXHO MCIToJIb30BaTh 1Hombi [1311A, J118, 119.
Tpauzucrop KIT103M mMoXHo 3aMeHUTh Ha
moboiiTparancropuatpymmeiKIT103, aKIT303B
—na KIT303T wm1 KIT303E. Bxauecrse Tpan-
aucropa VI2 npuMeHuM mo6oii TpaHsHcTop
u3 rpyrm KT815 v KT817.

Kopityc npiGopa BEITONHEH W3 MIOPATIOMH-
HMA TomuMHOK 4 MM. Ha mieperueit manemu
YCTaHOBJICHE H3MEPHTEIbHAA FONOBKA, Opra-
MBI YIPABICHHUA H I'HE3/a IS OAKTIOUCHHS
H3MEPSAEMOTO ATIEMEHTA.

Bce kamGpoBoYHEBIE M AOTONTHUTEILHEIC
SIEMEHTH! IOANASHEL HEMOCPEICTBEHHO K
BBIBOJIaM Iiepekimouarens SAl, a ameMeNTh
TeHepaTopa U MHIUIMBONGTMETPA pasMeie-
HBI Ha JIBYX ITCYaTHBIX TIIaTax (pHc. 3 u 4) u3
(ONBEIYPOBAHHOIO CTEKNOTEKCTONMIA € Of-
HOCTOpPOMHEH MeTaumM3anmeit. Ha mnare
reHepaTopa TpaHsucrop VI2 ciemyer pas-
MECTUTH Ha TEIUIOOTBONALLIEM PaguaTope C
TUIOIMANbIO TETIOpacceMBaloNIcH ITOBEpX-
HoctH 50 cM?. [T1aTa MUUIMBOJISTMETpA 3a-
KPEIUICHa HEIOCPEIICTBEHHO Ha BBIXOIHBIX
3aXHMaxX CTPENOYHOM HIMEPUTEIHHOM 10-
JIOBKH.

HajaxuBaHHe M3MCPHUTENS CleIyeT Ha-
4aTh C PEIYIMPOBKY reHepatopa. IIpu mpa-
BWJILHO BEOIOJTHEHHOM MOMTaXe M MCITpaB-
HBIX 3JCMEHTaXx BpalllcHHEM IBMXKa
IIOJICTpPOEYHOTo pe3kctopa R26 remeparop
YCTaHABJIMBAIOT B yCTONYIHBBIN PeXHM pabo-
THI. YI06HO HaOmofaTh HacTpoiiKy reHepa-
TOpa IO 3KpaHy OCHMIUIOIpada, a 4ac1ory
ONPENEIIATH IO 3JIEKTPOHHO-CYETHOMY Yac-
TOTOMEDY.

Hns ycTaHOBKM reHepatopa Ha 4acToTy
159 I'y nepexmoyarenb SAl craBar B mo6Goe
M3 CEMH BEPXHHX IO CXeME ITOJIOXCHMIt M ¢

PAAMO Ne 8, 19031, 21
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TIOMOIIBIO TOACTPOEIHBIX pe3HcTopos R21
¥ R22 perymupyior 3HadeHMe JacToTh. Ecmu
napst xoHnencaropos C7, C10 u C8, C9
TonoGpaHsI ¢ TOYHOCTEIO He Xyxe 11%, 10
HacTpoiiKy Ha yacroty 15,9 XI'li mpoMaBo-
IMTh He TpebyeTcs, OHa OOECTICYHBACTCA
aBroMaTH4YeCKM. ClieTyeT OTMETHTE, YT0 TOY-
Hasd yCTAaHOBKA YacToT He 06:A3aTeIbHA, BaX-
HO JMIIIb, YT00bl OHH OTJIMYANIMCH IpYT OT
nipyra B 100 pas. Bimsiiye HETOUHOCTH ycTa-
HOBKM YACTOT JIETKO KOMITEHCHPYCETCS TIPH
xamiGpoeke pHbopa.

HanaxusaHHe MUUIMBOJIBTMETPA CBOIHTCS
K YCTAHOBKE NOACTPOCYHBIM PE3HCTOPOM
R43 crpenky MMKpoaMIlepMeTpa Ha Iocesi-
Hee fielieHMe IIKATHI IIPH riofladye Ha BXOJ
MWDIMBOJETMeTpa HanpsokeHus 0,05 B gac-
Toto#t 159 ' 3aTeM NMpoOBEPSIIOT COOTBETCT-
BHc OTKIOHEHMsl CIpelkH Tpubopa IpH
Tionade Ha BXoN Hanpsoxexus 0,05 B gacro-
1oit 15,9 xI'u. TIpH MCTTpaBHEIX 3IeMCHTaX
CXEMEI 370 06eCIeYHBacTCS ABTOMarHyecKH,
HMKaKHMX TIOICTpOeK He TpebyeTcs.

Jas yroGcrpa oTcyera 1oKa3aHUH IIKATY
MHKPOAMIIEPMETpa CIC/YET BBITOJHHTL Ha
100 pereHmit MM MCTIONB3OBATH TOTOBYIO OT
aHaJOTHYHOIO0 MMKpoaMIiiepMeIpa Ha
100 MXA, yCTaHOBHUB €€ B3aMeH IIIKATEI
50 MKA. |

B. NABPUHEHKO

r. Booxexuit
Bourorpazackoit o6
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OBEMEH OfbITOM

OTKJ/IIOYEHUE TPOMKOrOBOPUTE/IEN
B MATHUTO®DOHE

flpyu npocnywusakiun doHorpamm Ha marHutodoHe «Komera M-225C-2» Ha
foNnoBHble CTepeoTenedoHbl, YTOOL He MeluaTb OKPYXAIOWWM TPOMKUM 3BYKOM
aKyCTUYECKO CUCTEMBI, NPUXOAUTCH K2XKAbIN pas BLITACKUBATL COeAUHUTENU IPOM—
Koropoputeneit, a no okoH4YaHuu paborul cHOBa WX NoAKIoYaTh. CrneuyanbHoro
BLIK/HOYATENS ANS Takoro pexuma paboThi B KOHCTPYKLUK MarHuTodoHa He npeflyc—
MOTPEHO, U 3TO BhisbiBaeT HEKOTOpLie HeyoGeTea NPU SKcniyarauuu, ocobeHHo Npu
4aCTOM UCNONL30BaHuK cTepeoTeNedOHOB.

TNpepnaraio cpaBHUTENBHO NPOCTOIt CNOCOB YCTpaHeHUs Ha3BaHHOro HeocTaTka. [ns
3ToroHarnnare nepeknioyarenei S2 (Bce o6o3HateHUst NPUBEAEHB! N0 3aBOLCKON CXeMe)
cexunu SA1.1 u SA1.2, xotopble B MarHuTodoHe UMEIOT 3aBUCUMYIO dUKCALMIO U
MCMONL3YIOTCR [/ NepeK/IioY €HUS TUMOB NPUMEHAEMbIX JIEHT, CAelyeT 3aMeHUTb Ha iBa
aHanoruuHbix Nepexyarens, Ho ¢ Hesasucumoit pukcaleii. Flocne Taxkoii 3aMeHbl
nepexsioyartenb, COOTBETCTBYIOLLMIN cexumu SA1.1, B HaXaToMm NooxeHun Bynet obec—
neunBaTh pexumMpaBoTsl ¢ neHTamu na fisyokucn xpoma (Cr0,), a B OTKATOM—WN3 OKUCIOB
xenesa(Fe,O,). !

KoHTakThi cexlin SA1.2 no NpuHUUNManbHOK cxeMe MariutTodoHa He 3a30eifcTBO—
BaHbl, U UX yo6HO MCMONLE30BaTh NOCAe 3aMeHbl Nepekioyarenei I OTKRIOYEHUS
rpomkorogoputeneit. Cxema popaboTku nokaszava Ha puc.1. Ha neyarHol nnare
nepeknioyateneit cneflyeT caenatb [Ba paspe3a NedaTtHbiX NPOBOAHWKOB MEX.Y
coepuuuTensiMu XP1 u XS1, kak nokasaHo Ha puc. 2 (TeMHble [opoXku). 3arem
nposogomM MILLB 0,2 unu MI'T® 0,14 caenats NepeMbiukM (Ha MOHTAXHOMK Cxeme
cBeTnbie AOPOXKY) C HOPMANbHO 3aMKHYTHIMU KOHTAKTaMU CeKLMU Nepeknioyarens
SA1.2. Tenepb HaxaToe nonoxeHue nepexodarens SA1.2 6yner cooTBETCTBOBATL
OTK/HOYEHUIO TPOMKOroBOpUTENeit, a 0TXaToe — WX BKIIOYEHUIO.

OpnH U3 BO3MOXHBIX BapuaHToB fiopaboTku 6e3 Buinaiikv cekLwii nepexsioyareneii ns
nnarsl COCTOUT B 3aMeHe UX OBWXKOBLIX HYacTeil C YCTAHOBKOW COOTBETCTBYIOLLMX
¢dukcaropos. MNpu aToMm duUKcHpyIoLLYIo MNAHKY NepekioNarensi MOXHO U He CHUMATL.

B aaBeptuenue nopaborku HeoGX0QUMO PSOOM C KHOMKOR yrpaBneHus Nnepexiio—
yatenem SA1.2 caenatb MapkupoBky «AC» u «BKJI» nepeBofiHbIM WPKGTOM KK
DPYT¥M OOCTYNHBIM CNocoGoMm. )
B.FOPOXOB
r. MypmaHck

Beix. YW K| 7
Box YM K | 3

I K1 KR2| Ooumer !
bAoK neperawyamency 5.269.009

Puc. 1

7]

Puc. 2

AOPABOTKA
SJIEKTPOHHOIO PEIMYJIATOPA
FrPOMKOCTU

NPOCT B UCTIOAIHEHUM U COREPXUT HeGOoNb—
Loe KonMyecTBo aetanei. OgHaxo ecTb y
HEero u cyulecTBeHHbi HeoCTaTOK— NU—
HeltHas 3aBMCUMOCTL koadduLimeHTa ne—
pegauu npeobpasosartesst «Koa-rpoMKoCTb»
ot kopa. Flopasgo ynoGHee NoNb3oBaTLCA

Mpu paspaboTke 3neKTPOHHLIX peryns—
Topos rpomkocTu (PN MHOrMe KOHCTPYK—
Topbi B Ka4ecTBe NpeobpasoBarensi «Koa—
FPOMKOCTb» ucnonbayioT UAM Ha
mukpocxeme KPS72MMA1, BkiloueHHON No
CTaHfiapTHOI4 cxeme [1,2]. Taxoit 3PT
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3PT ckBaapa™MYHOR 3aBUCUMOCTHLIO, MOC—
KOJIbKY B 3TOM Clyyae rpOMKOCTL 3BYHa—
HUSI MEHSIeTCH paBHOMEpHO BO BCEM Av—
anasoHe ee peryiupoBku. Takyio
33BUCUMOCTL MOXHO MOMNYYK Th, BKJHOYUB
nocnepoBatensHo apa LIAl, kak aTo no—
Ka3aHOo Ha pUCYHKe.

Mpu MoHTaxe LenecoobpaaHo (oco—
GenHo, ecnu IPT yxe Gbil coGpaH No
cxeMe C NuHetHbIM NpeobpasoBaHeM)
mukpocxembl DA3 u DA4 pacnonoxuTb
COOTBETCTBEHHO HaMUKpocxemamu DA

chnenyeT crasTh NonapHO BMeCTe BLIBOLb!
co2-rono 14-it,ay DA2 u DA4 nonapHo
BLIBOALI 3, 4, 7. OcTanbHbie coefluHeHus!
BLINONHSIOT B COOTBETCTBUM CO CXEMOIA,
npuBeaeHHON Ha pucyHke. B HuxHeliee
YacTH NOKa3aHO CoeNUHEHUE HOBOTOXIY—
Ta CO XIyTOM, KoTophiit B pabortax [1,2]
MAeTKYCTPOUCTBY yripaBneHus.

A. OEANH
r. KamnuHuHrpag
Mockosckoii obn.
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Likona HaYMHAKLIEro pa,uuomoﬁmenﬂ
Bepetr 5.C.MABAHOB

CJZIOBO O AETANAX

c YIIECTBYET «CEMENCTBO» HHTEPECHBIX 10~
JyNIPOBOHMKOBBIX MIPUGOpOB, 06beIn-
HEHHBIX O61MM Ha3BaHKeM THPHCTOP. Kax-
JIBI M3 HUX NTPEICTaBgeT co00M «ITHpOI» H3
YeThIpeX CNoes, 00pasyiolliX IOIyIpOROL-
HHKOBYIO CTPYKTYpPY P-D-p-, T. €. 110 CyTH
JieNa TPH p-n Nepexora.

Ecyi clieyiaHbl BEIBOIBI JIMIIB OT KpaiHHX
obxnacreit (p M n), NoNydaeTca JHOMHBIA
THPHCTOP, Ha3bIBaeMBIit MHHUCTOPOM. FIpn
JIOTIONHUTEILHOM BBIBOJIE OT OTHOM U3 Cpefl-
Hux o611acTeit o6pasyercs TPHOIHBIN THPHC-
Top — TPMHHUCTOP. ¥l TpeThA pa3sHOBUIHOCTD
3TOI0 KJIACCA MOJYTPOBOTHMKOB — CHMMC-
TOpP, CHMMETPHYHBIA TPHHHMCTOP.

AUNHUCTOP

JIa BHINOMHEH Yepe3 CTCKISHHBIH M30JIATOp
— 3T0 aHoj JUHHKCTOpA.

Kak ¥ B ciaydae ¢ OHONOM, Ha aHON
JHHUCTOPa TIORAIOT IUHOC HATIPSDKEHHS ITH-
TaHud, a Ha KaToli — MuHyc. 1 06a3aTemsHo
B 1IeTIb HHHHCTOpa BKIIOYAIOT PE3HCTOP HIIH
MHYIO Harpy3ky. He MckmoyeHa Tiofia4ya Ha
JIMHUCTOp O6GpaTHOTO HaTIPSOKEHUA B OITyC-
TUMBIX Tipefenax. OT Toro, B KAKO#M IOMsp-
HOCTH TPHIIOXEHO HANTPSDKEHHE K BHIBOIaM
JUHHCTOpPa M KAKOBO €IV NAaiCHHe MeXIy
aHONOM M KaTOIIOM, 3aBHCMT TOK HUepe3 AU~
HHUCTOp. D10 BUIHO TO BOJLT-aMIEPHOMH
XapaxTepHCTHKeE, TIPUBENEHHOM Ha pUc. 2.

Ecimu nomaTh Ha JIMHUCTOP IIPAMOE Ha-
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CerofHsa pasrosop NoMAeT, KaK BbI NOHsA~
1, o guuMcrope. Ero ycrpoicTso, 0603Ha-
yeHWe M cnocof BKMOYeHUsA TOKA3aHEL Ha
puc. 1. Kopryc niMpoKo pacIpoCTpaHeHHO-
10 (M, TIOXAJIYi, GIUHCTBEHHOIV, € KOTOPBIM
BaM TIPMIETCS BCTPEYaThCA B PAgHOIIOOH-
TENbCKOI NMpaKTHKE) NHHHUCTOPa CepHit
KH102 u 2H 102 1akoii 3x€, 970 M Y BBIIPA-
MMTCIHHBIX nMonop cepuu J1226. Ilowep-
XHOCTh KPHCTaJLAa-«ITMpPOTa» € 3EKTPONpO-
BOAHOCTHIO N-THMa MpHNasHa K HAHY
KOpITyca — 3T0 KaToll IMHHHCTOPA, @ BREIBOI OT

24 ppnyones, 10031

TIPSDKEHHE, T. €. TUTIOC Ha aHOJl, 8 MMHYC —
Ha KaToll, ¥ IUIaBHO YBeAWIMBATh €10, TOK
Yyepe3 MUHUCTOP GyIeT BHAYAle paCcTH He3Ha-
YHTENbHO. [IMHKCTOP 3aKpHIT. Takoe cocTo-
STHYE IIPOJOJDKUTCS IO TEX NOP, N0KA Halpsi-
YeHME Ha JUHHCTOpe HE CTaHeT PaBHBIM
Hanpsxenvo pxmovenns U B aror Mo-

° MEHT B YETBIPEXCIIOHHOM CIPYKType HacTy-

nacT JJABUHOOGPa3HBIH IPOLICCC HApaCTaHUs
T0Ka ¥ AMHHCTOp NEPEXOIMT B OTKPHITOE
cocrosinde. [laneHue HampsoKeHHST Ha HEM
pPe3KO yMeHbHIAeTCs (06 3TOM CBMIETENh-
CTBYCT YJaCTOK XapaKTepMCTUKM C OTpMLIa-

TEJILHBIM COTPOTHBIEHHEM), @ TOK Hepe3
IMHHCTOp Tereph Gyner oIpeNeNsaThes Co-
TIPOTHBICHHEM HaIPy3KH, B LIETIH KOTOPOMH
BKIOYeH auHKcrop. Ho 31oT 10K He NoInkeH
TIPEBBIIATD  MAaKCHMMATBHO JIONYCTHMOTO
ToKa K

HarnpsokeHwe, TPH KOTOPOM JMHMCTOD
OTKpHIBACTCHA, Ha3hIBAalOT HaNpPXKEHUEM
BKIIOUEHMS, 8 COOTBETCTBYIOLIHI 3TOMY 3Ha-
YEeHMIo TOK — ToKoM BKmioueHus [

B OTKPHITOM COCTOSTHMM HHHHCTOP CMO-
XeT HAXOMUTBCA IO TeX Nop, I0Ka MPAMONH
ToK 4epe3 Hero GymeT MpeBHIIaTh MHHM-
MAJIBHO JIOTYCTHMBI TOK I |, Ha3bBacMbIi
TOKOM YIEepXaHud.

BrinmyckaeMble TTPOMBILICHHOCTBIO 1K~
POKO pacipoCTpaHEHHBIE NMHHCTOPHI OTIH-
YaloTCs APYT OT HPYTa HANPSDXCHHEM BKITIO-
YJeHHsI — MNapaMeTPOM, IO KOTOpOMY Hallle
BCeTo0 M BRIOMpaloT 3101 NpHbop. Tak, mu-
Hucrop KH102A MMeeT HanpskeHHe BKINO-
genusa 20 B, a KH102W o1kpeiBaercs fipH
Hanpsoxern 150 B. Tok BKIOYEHMA M TOK
YIEepXaHUs OCTalOTCA HEUIMEHHBIMH JULA
BCEX JTUHMCTOPOB (cM. Tabm.).

O6parHas BeTBh XapaKTCpPMCTHKH AMHMC-
Topa MOX0Xa Ha TaKylo Xe BETBb XapaKre-
PMCTHKH OOBIMHOIO MOJYIIPOBOAHMKOBOTO
nvona. Kak ¥ B cirydae ¢ AHOIOM, TOfa4Ya Ha
IMHUCTOp OGpPAaTHOTO HANpPSDKCHMs BBINIC
nomyctumoro U, ., MOXeT NMpPUBECTH K
Tpo6010 €10 p-n NEPexojia M BHIXOMY JHHMHC-
Topa M3 cTpos. Jnd BCeX JMHMCIOPOB
(U gop.suaxc) COCTARIACT 10 B, mpu amom oK1 g,
ue mpesbniaer 0,5 MA.

Iloxa AWHUCTOP 3aKPHIT, NOCTOSHHOE
npsAmMoe Hanpspxenue (U, ) Ha HeM He JIOJDK-
HO TIPEBBIUATH OIPeACTCHHOTO 3HAYCHHA,
KOTOPOE 3aBMCHT OT KOHKPETHOTO BUJIA ITPH-
Gopa. Jlnd TakoTO peXHMa B CIPaBOUHEIX
CBENEHMAX TIPUBOOWICA 3HaYeHME TOKA B
3aKPBITOM COCTOSSHHH — OH COCTaBIAeT H€-
caTkv Mukpoamrtep (ot 2H102 — 80 MxA,
g KH102 — 150 mxA).

B OTKpHITOM COCTOSIHMM Ha JMHMCTOpE
nagaeT HeGompinoe HamnpsxeHue (U E’w),
cocrapisiomee okono 1,5 B 114 Beex IMHWC-
TopoB. [IOCTOAHHBIH TOK Yepes AUMHHCTOp B
5TOM CIIy4ae He JO/DKEH NPEBHILATh yKa3aH-
Horo B Tabmie 3HaveHns 200 MA (L, .. )-
Eci Xe JUHHCTOp pafoTacT B UMILyJIhCHOM
peXUMe U OTKPBIBAETCS Ha KOPOTKOE BpeMs
(1e Gonee 10 Mc), TOK Yepe3 HETO MOXET
JlocTUraTh 2 A, a TIPU NpOJOJDKHTENIEHOCTH
pxmodeHud 10 mxc — 10 A. Bor kakoit 510
VOMBKTEIBHBI TIPUGOp AuHKCTOP!

HeMuoro o «paciiuppOBKe» YCIOBHOIO
ofosHadeHusa guuucropa. OHO COCTOMT M3
yerbipex 3neMerToB. Ileppriii aneMenT0603-
nHayenuns — Gyksa K (sum 1mdpa 2) ykassl-
BaeT, YTO MaTepHANlOM ABIACTCA KPEMHMI
WIM €10 coenuHeHus. Bropoit snement —
6yKpa, yKasbiBalolifas Kiacc mpubopos: H —
JMONHBIH THpHcTOp. TpeTHit smeMedT —
TpEX3HayHOe YMCIO, YKasbBalluee nopsi-
KOBBI1 HOMep pa3paboTKH M 3NEKTPHIECKHE
cpojicTBa mpubGopa. [Jnsg mpubopos Manoi
MONTHOCTH YCTaHOBREHBI HoMepa oT 101 mo
199. YetBepThiit 35EMEHT — OyKBa, yKasbba-
Yolllast pa3sHOBWIHOCTB THITa M3 IAHHOH IPYTI-
nsl mpuGopos.

B.CEPIEEB
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C NASIIbHUKOM B PYKAX

3 HAKOMCTBO C JHHHCTOPOM Ha4YHEM C
npocreiinieil KOHCTPYKIUMH (puc.1), B
KoTOpo#t 3T0T IIONYTIPOBOIHHKOBBIA TIpH-
Gop FO3BOJACT MONYIWTR JICPHONMICCKUE
BCIIBIIIKH JIAMITBI HAKATHBAHHA.

Kax Tonsko Buika X1 reneparopa Gyzer
BCTAaBJICHA B CETEBYIO PO3CTKY, HAYHET 3apsi-
*aTsca KonaeHcatop C2 (TONBKO B IOIOXMH-
TeBHBIE FOJYIICPHOIBI JIEPEMCHHOTO Ha-
TIPSDKCHHSL cunyconnansHoit ¢opmer). Tox
€I0 3apAIKH OIPAHWIMBACTCH PE3HUCTOPOM
R1. Korna HanpskKeHUE HAa KOHACHCAaTOpe
OCTUTHET HATIPSDKEHHUsL BKIHOYCHHUS IMHUC-
Topa VS1, muuuctop «1ipoGbeTcs» H KOH-
JeHcaTop GbICTPO Pa3spAIMTICA Yepes HeTo Ha
samity EL1. Xors HalpsDKCHHE HA KOHJIEH-
caTope 3HAYMTICIBHO IpeRbuIact pabouce
HanpsDKCHUE JIaMTIsl (B BoceMp pasl), Toc-
JICIHAA HE TIEPETOPUT, TIOCKOIBKY JUMTCHb-
HOCTH MMITYJIbCA paspsAIHOIO TOKA HYepe3 Hee
CIMIIIKOM MaJla.

Tocne paspagku Kompelicaropa mummc-
TOP 3aKphIBACTCA M KOHACHCATOP HauMHaeT
3apsoKaThCA BHOBD. Uepe3 HEKOTOPOC BpeMA
IOSBIACTCS CNEAYyIoIas BCIBIUKA, TPOLece
nopropsierca. [IpM yKa3aHHBIX HA CXEMC
HOMMHAJIAX JeTaleil BCIBIUIKY CAETYIOT Ye-
pe3 kaxzpie 0,5 c. I3SMEHHTE JacTOTy BCTBI-
€K MOXHO NGO IMORGOpOM pe3UCIOopa,
60 MOIKIOYEHHEM KOHICHCAaTopa MHOI
€MKOCTH.

ITpoBeneM Tericph HEGONBINOH 3KCIEPH-
MEHT — TIONKINOIHM KoHpeHcarop C2, cka-
XEM, EMKOCTBIO B HECKOJBKO MHKpO(apart.
Bcnbiky HedeaHyT. Pasranka npocra. Kor-
1nia KoraeHcaTopa C2 He GBLIo, Ha pe3HCTOp
R1 roctynam MOJIYNEPHOABI CETEBOTO Ha-
TIPSDKCHUS, T.€. OHO H3MEHSIIOCH OT HYJIA 10
MaKCMMAJBHOTO aMIUIMTYHHOTO 3Ha4YeHMA.

TToatomy Tocie pa3panKy Kongencaropa C1
TOK 4Yepe3 JMHUCIOp B KaKOH-TO MOMCHT
(Tp JTepeXofie CHHYCOMIIBI Yepes HOJb) Ia-
nan go wyns. Y pvsmerop Beixmodancs. C

HOIKIOYCHHEM Xc¢ KoHmeHcaTopa C2 ma-
TIPSDKEHHE Ha JIEBOM FI0 CXCMC BBIBOIC e~
3MCTOpa YXe CTaHOBHMTCS TIYJILCHPYIONIHM,
ITOCKOJIBKY KOHIGHCATop HaYHHaeT BHINOM-
HATH poib (PWIBTPa OMHONONYNICPHONHOTO
BBINIPAMUTCIA M HANpPsDKEHHE Ha HEM IO
MY He fafacT. A oceMy rocie «cpabarsl-
paHMs» OMHHCTOpa (M TEpBOI BCIIBLIIKH
JIaMITbi) Yepe3 HeTo MPoHOIDKaeT MPOTEKATh
He6OoBINO0I TOK, ITPEBRIIIAIOIMHA TOK YeP-
xauud L. JIMHMCTOP HE BEIKIOYACTCS, Ie-
HEpaTOp HE B COCTOSTHMHM paGoTarh.

ENvMHCTBEHHEIH CIOCO6 3aCTaBUTH I€HE-
parop paboTaTh — YBEIWIHTH COMPOTHRIC-
HHUE PE3UCTOpa, HO TOLNA BCIIBIIIKH GymyT
CIIEIOBaTh CIMITKOM peaxo. [l ypemute-
HUA JaCTOTHI CAEMOBANYs BCITBIIICK HYXHO
YMEHBIIKTE EMKOCTh KOHAcHcaropa Cl, Ho
TOINia 3aTaceHHOH UM 3HepTHu GyneT Heo-
CTaTouHO [N TOAAepXaHus JOCTaTOYHOMN
SIPKOCTH BCIIBIIIEK. 3aMKHYTHIH Kpyr!

JIns Taxux, Kasanoch 6bl, GC3BBIXOIHBIX
FIONOXEHMH IOIE3HO 3HATH HEKOTOPHIE TPEe-
GoBaHUA K HANMPIKEHNIO UCTOYHUKA ITHTA-
MU, CONPOTHBACHHIO OIPAHWIMUTEIHHOTO
Pe3MCTOpa M CONMPOTHBICHHIO HAIPY3KH IIPH
J[AHHOM JAMHHCTOpE.

Ecm npMHATH TIOCTOAHHOE HAlPsSOXKEHUE
Ha JIeBOM T10 CXEM€ BhIBOZIe pesvcropa R1 3a
HanpsOKCHHE HCTOYHHKA JHTanus U, a Ha-
IPY3KY (B IaHHOM CIy4ae JIaMITy EL1) o6o3-
HauuTh R2, T0 yClnoBUSAMH paGoThl reHepa-
topa GyIyT CICAYIOWMC COOTHOWICHUA:
u>u, U,- U_J)/R1>I U /RI<LL ;
R2 << R1; U_ /R2 > I . KoHeuHO, B 3THX
coorHomeHusax U v [ COOTBETCTBCHHO
HAMPSDKEHME Y TOK BKIIIOICHHA UMEIONIET0-
¢Sl IUHHCTOpa.

Kaxye Heramt TOHANOGATCA JUIA 3ITOM
KOHCTPYKLMH, KOTOpas MOXET YKPacHTh
HOBOTOJTHIOIO €JIKY M0 cTaTh CHTHAIH3aTO-
POM, CKAXeM, OKOHYAHHA BBIICPXKH Talt-
Mepa? Bo-TiepBBIX, KOHEYHO, HUHHCTOP.

T'EHEPATOP UMITYJIbCOB

Tlonoiiner kak KH102A, Tak u KH102b.
Kowugencarop C1 — oxcHaHEI moforo THIA
Ha HanpsxeHue He Hike 50 B, a C2 —
GYMaXHBI WIH OKCHITHBIHA (B 32BHCHMOCTH
OT eMKOCTH) Ha HanpsokeHue He MeHee 300
B. Jlnon VD1 — Ha ToK He Menee S0 MA M
obpatHoc Hanpsokenyc He Hixe 400 B.
Pesuctop — MJIT-2, namna — Ha paGodce
Hanpsokerue 2,5 B u 10k 0,26 A

TIpoBos SKCIICPHMEHTHI C 3THM H II0C-
JEAYIOIUMHE ycTpoicTBAMM Ha AMHHCTODE,
SYIBTe OCTOPOXHH M coGmopaiiTe MepH
91exTpo6e3oNacHOCTH — He Kacaliech py-
XaMH BHBOKOB AeTaneil MpH BNOICHHON
B ceTh ke X1, a Bee mepenaliku mmbo
NOFKIMOYeHHA AcTalel NPOM3BOTUTE TIPH
o6ecToacHHOMN KOHCTPYKIMH.

Bo3MoXHO, Bac GoJblle 3aHHTepeCYeT APY-
T0it reHepaTop (pMC.2) — JUIA TIONMydeHHS
xoseGanuii 3BykoBoi yactoTsl. Kak BUnTE,
B HeM JIaMIIa HaKaWBaHMA 3aMeHEHa Goliee
BHICOKOOMHOM HATpy3Koif — TOJIOBHBIM Te-
nedoroM BF1, B KayecTse KOTOPOTO MC-
ITOJB30BAHEI HOCNEAOBATEIBHO COCIUHCH-
npie xancionn or TOH-2. EMKocTe
3apsIHO-PaspsTHOT0  KOHACHCAaTopa (2)
3HAYMTEIFHO YMeHbIlieHa, Grarosiapsa YeMy
po3zpocna (no 1000 I') yacroTa reHepypye-
Moro curHana. KoHedHo, BO3pOCIO W €O-
TIPOTHBJIEHME OTPAHUUMTENBHOTO PE3HCTOpa
(R2) B ey juHMcTOpa. OCTANBHEIC SiIE-
MEMTBL COCTABISIIOT OZIHOTIOJYNICPHUOIHBEH
BEITPSIMMTEIE, B XOTOpoM peaucrop Rl crto-
coBCTBYeT CHIDKEHHIO 06paTHOTO HAIIpSDKE-
HusA Ha mHone VDL

Konznencarop Cl B 310M reHeparope MO-
et 6LITh GyMaxHbit, Hanpumep, MBM; C2
— moboro THIA ¢ paGoyHM HAMpPSKCHUEM
ne micke 50 B.

EciM 1 MUTaHys TeHEpaTopa HCIOoIb3o-
BaTh NEPEMECHHOC HANpPKCHUC 45...60 B,
Torya pesvctop R1 He MOHATOGHTCS.
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CTPOBOCKOII
UL TUCKOTEKHA

Hapsny ¢ NpUBEIMHEIM CBETOBEIM 0¢hop-
MJICHUEM MOJIONEXHOM JUCKOTEKH MOXET
GBITH MCIIONB30BAH TAK HA3BIBACMEIH CTpO-
60CKON — CBETOBOE YCTPOHCTBO IS TIOMTyde-
HMA crpoGockonuyeckoro adwpekra. CyTn
€0 B TOM, YIO IPH OCBEIEHHH, CKaXeM,
TAHUYIOIIMX B 33aTCMHEHHOM IIOMEINEHUH
TIEPKOJIHIECKHMH IPKHUMH BCITBIUITKAMM IIBU-
XKEHHsA HaGMOKAIOTCA He HENPEPHIBHEIMY, a
Kax GBI COCTOAIMMH H3 OTHEIBHBIX, CIEHY-
IOIMX OJTHH 33 IPYTHMH, «3aCTHIBILIMX» 110~
JIOXKEHMI.

SIpKue BCTIBIIIKM TPOILE BCETO TIONYYHTh
OT CNCHHaNbHOW HMIYNBCHOM maMIThl
HN®OK-120, ucronb3yeMoit B IIPOMBILILIICH-
HbIX ¢poToBCIbILIKAX. Ee BKIMOYaoT B 1emh
reHeparopa (pHc.3), BHIOIHEHHOo Ha 6o-
Jie¢ BHICOKOBOJIETHOM, TI0 CPaBHEHUIO C ITpe-
JBUTYIHMH yCTpoifcTBaMu, JuHucTope VS1.

xoHneHcaropa Cl, a Takxe HalpsIKCHUE, 10
KOTOPOIO OH YCIIeBaeT 3apsamuThesa. OHo, B
CBOIO OYepellh, OTPaHHYMBACTCA HaIpsKe-
HMeM BKIIOYEHHA AUHUCTOpa. ECM HyXHO
YBEIMYMTh 3HEPTUIO BCIBIHIKH, HOCTATOYHO
TOCTaBHTh KoHnmeHcarop C2 Gosbimell eM-
KOCTH ¥ BKIIOYHTH TOCIEIOBATEIHHO C JIH-
HMCTOPOM CTaGHIMIPOH Ha COOTBEICTBYIO-
1ee HanpsokeHue crabiwmzaimu. Ho cymma
HaNpOKCHHH BKTIOYEHUS IHHHCTOPA U CTa-
6uiM3alMy cTaGHIMTPOHa He JOJDKHA Ipe-
BHIIIATh HOMHHANHEHOTO HANPSXCHHA KOH-
Ieucaropa C1, uHaye KOHIeHcaTop BHIUIET
M3 CTpOA.

Iepemennsiii pesuctop R2 moxer GhITh
CIT0-0,5 v CII-I, mocTosHHbIE pe3HCTO-
pel R1 1 R3 — MIIT-0,5. KomneHcarop
C1 — tnna KD wm npyroii okcuaHst, ¢
HOMMHAIBHEIM HalpSOKCHHEM He Hinke 200
B, C2 — Gymaxubii, Hanpumep MBM.
TpancdopmaTop mMoXeT GHITH TOTOBEBIE OT
MPOMBINLTIEHHOH GOTOBCIIBINKH, HP €ro
MOXHO H3TOTOBHTH CAaMHM Ha KOJBIICBOM
cepredHrke THIIOpa3Mepa K10x6x3 us ¢ep-
pura M2000HM. O6morka I momxua conep-
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HenpeMeHHoe pomnonHeHwe MMyAhCHORM
JIaMITBl — MMITYJIbCHBIN BHICOKOBOJIBTHBIN
TpaHchOopMaTOp, MUTAIOLMI TIOIKUTAIOLIHIL
3JICKTPOXI.

Korna Ha yctpolictBO mofalor ceTeBoe
HAIIPSDKEHHE, Ha9MHaeT 3apsKaThCA KOH-
nercarop C1. Ilpu nocTHxeHUM Ha KOHIEH-
CaTOpe HaNIPSDKEHUS, pABHOIC HANPSIKEHHMIO
BKMIOYEHHA OUHHCTOpa, 4Yepe3 O6MOTKY I
TpaHcdopMaropa T1 npoxomut MMmymbe
ToKa. TpaHncgopMaTop noBbnmalommMi, ¢
GompuiuM Ko3bdhHIMEHTOM TpaHchopMa-
13U (T-€. ¢ GONBIIMM COOTHOIIEHHEM BHT-
KOB BTOPMYHOH M MepBHYHO 0GMOTOK),
nosroMy Ha obMorke II, a 3HayMT, M Ha
TIOJDKMIAIOIIEM 3EKTPONe JAMITHE TIOSRIIA-
€TCA MMITYJIBC BRICOKOIO HAMpsDKeHUs. JlaM-
Tia BCIbIxMBaeT, H KonaeHcatop C1 paspsa-
XaeTcsl 4Yepe3l Hee. 3aTeM Ipoiecc
TIOBTOPSAIETCA.

YacroTa BCIBILIEK 3aBUCUT OT HOMHHATOB
merarneit R1, R2, Cl. Ee moxHo maasnO
PperynMpoBaTts IlepeMeHHbIM pe3nctopoM R2.
DHEpruio BCIBIIIKM ONpefensier eMKOCTh

Xarb 4 BuTKa mposopa [TOJIIO 0,31, oxsa-
THIBAIOIIMX BO3MOXHO GOJBIUIYIO NOBep-
XHOCTh KoJbla, obmorka I — 60 BuIKOB
IT9JIIO 0,1.

CoemuHuB feranmu Mexny co6oli B cooT-
BEICTBHM CO CXeMoif, TpoBepsior paGoty
crpobockona. Ecim BCIBNIKy HEYCTOHYKEBEI
WM OTCYTCTBYIOT BOBCE, ITOTpobyiiTe nome-
HATH NORAPHOCTH BKMOYEHHS BHIBOIOB JIIO-
6oit U3 06MoTOK TpaHcgopMaropa.

Y6enuBIIHch B ycroitunsoii paore c1po-
Gockona, JeTaM €10 MOHTHPYIOT B KOpITyce
M3 M30JIAHHOHHOTO MaTepHana, 8 HMITYJIbC-
MYIO JIaMITy YCTaHaBIIMBAIOT CBEPXY KOpITyca.
Yro6s1 BenBILKM GBUM GoJice APKMMM, a
CBET HCXOIWIL B BHIE JIY43a, 34 JIAMTIOH HYXHO
YCTaHOBHMTS pedlieKTOp, Kak 310 GIeNaHO B
TNPOMBILILICHHO#H (HOTOBCIThIIIKE.

A MoxeT OBITh BbI TIOXENAETE HCTIOH30BATh
310 YCTPOJCTBO B Ka4YeCTBE 3Be3NBI-Masika Ha
HoporofHeil enxe? Torma ykpenure mamity Ha
MAKYIIKe ¢JIKH, a pIOM Ha BETBAX 3aKpeImvTe
ocTaibHbIe fetard. K HenpemenHo mozabors-
TECH 0 3alUTE BHIBOAOB [ICTANICH OT CIIYHRITHOTO
KacaHHMA PYKaMH.

PEIIE BPEMEHH

Jiioburenam ¢otorpadun He o6oHTHCEH
6¢3 Taxoro nmpHGopa, aBTOMATHYECKH OTCIH-
THBAOIIETO 33aHHYIO TPONOICKHTEIEHOCTD
(BBIIEpXKKY) BKIOYECHMS (POTOYBEIMIMTENA
npu nedati gororpaduit. CpaBHUTEILHO
TpOCTOE pelte BpeMeHH (pHc.4) MOXHO Toc-
TPOMTb Ha 6ale MMHMCTOPAa M HECKOJBKHX
Ipyrux pamuonerancit. IIpudem Beliepxxa
BpEMEHH MOXET U3MEHATHCS GO TUIaBHO,
6o ckaukoobpasHo or 0,5 1o 7 ¢ wpi or 1
Io 20 ¢ — Bce 3aBHCHT OT BAlIETo BHIGOpa
BapHaHTa CXEMOTEXHHYECKOTO PEIIEHHS.

Ioxenanu, ckaxem, OCTaHOBHTECA Ha
seizepxxke 0,5...7 ¢, ycraHaBnMBaitTe B KOH-
CIPYKIIHIO IETalH BpeMsa3analonieH Henoy-
kH R3R4C2 ykazaHHRIX Ha cxeMe HOMWHa-
sios. Ecmu XoTuTe momyauTts npeaensr 1...20
€, YBEIIMYBTE EMKOCTh KOHAeHcatopa C2 1o
30 Mx®. A MoHamO6MTCA YCTaHABIMBATEH
(PMKCHPOBaHHEIE 3HAYECHHMA BEIIEPKKM —
3aMEHMTE TIEPEMEHHEIH pe3vctop R4 M Ho-
Gapounkbiit R3 nepexkmouareieM SA2 u Habo-
poM pesuctopoB R3—R7, Kax mokasano B
HIDKHeH JieBoH YacTH pHCyHKa. OHUM cllo-
BOM, pelle BpEMEHH 110 CBOMM BO3MOXHOC-
TAM CNOCOGHO YHORIETBOPHTE BKYC IIPaKTH-
YecKH Jnoboro ¢otomobuTens.

KakoBbl ycTpoicTBO M NIpMHIfHIT paboTHI
«IIMHHUCTOPHOIO» peine BpemMenu? CereBoe
HanpsokeHHe viepe3 BWIKY X1 M IumaBkuit
npexoxpauures FU1 nonaercs Ha pasbeM
X2, B xoTopsIit BKDoYena mamna EL1 kpac-
HOro ¢oHaps, a TAKCKE Ha OIHOTIOJNYTIEPHO]I-
HEI BBINMpAMMTENb W3 mHona VD1 u xoH-
ReHcatopa ¢uiuetpa Cl. Pesucrop Rl
OTPaHHIMBAET TOK Yepe3 MO B IEPBOHA-
YaJdbHBI{ MOMEHT 3apAOKH KOMIEHCATOpa.
Jlavma El 2 dotoysenmvaurens, BKnoyeHHas
B pa3seM X3, obecroucHa.

Y106HI «HACTPOHTE» (POTOYBENIMYHTEH Ha
TieYaTaHHe CHHMKa, BRIK/IoYaTesb SAl cra-
BAT B nomnoxende «Hasomxa» (KOHTAaKTHI
BBIKIIOYATENS 3aMKHYTHI).

Hacran MOMEHT OTCYeTa BEUIEPXKH (BhI-
xmoyatesieM SAl obecrounBalor mamiy ¢o-
ToyBeIMuuTena). KpaTkoBpeMenno Haxu-
Malor KHorky SB1 «Ilyck». Yepes peaucrop
R2 u o6Motky pene K1 mporexaer nmocrosi-
HEL TOK, KOTOPHBIH BHI3bIBaeT cpaGaThiBaHHE
peine. Ero xonTakrsr K1.2 61oxupyior KoH-
TaKTH! myckoBoit kHonku, a K1.1 momalor
ceTepoe HalpskeHME Ha aMity oToyBeIM-
SHTETISA.

OnHOBpeMEHHO HaYMHAET 3aPSIKATHCSA (He-
pes pesucropel R3 v R4) xomneHcarop C2.
Ero Tok 3apsiiky IpoTeKaeT yepe3 06MoTKy
pee B TOM Xe HalTpaBJIeHMH, 9TO ¥ paboumit
ToK. ITponomkM e ILHOCTE 3apsIKH KOHIEH-
CaTopa, a 3HAYUT, BHUIEPKKH pelie, 3aBHCHT
OT YCTAHOBIEHHOIO COTIPOTUBNEHMS NEpe-
MEHHOTO pe3ucropa R4 — uyem Gauxe k
BCPXHEMY TIO CXEME BLIBOJLY IBVIKOK pe3uc-
TOpa, TeM NPOIOIDKHTENBHEE BBLICPKKA.

Kak TOJBKO HanpsokeHHe Ha TIpaBoM No
CXeM€ BEIBOJIe KOHACHCATOPA OTHOCHTEIIEHO
o61ero nposona (HyxMit BEIBOI 0GMOTKH
peiie) HOCTHTHET HANMPSIKCHMS BKITIOYEHMS
IMHHMCTOPA, KOHACHCATOP pa3psAlMTICH Yepes
JMHHCTOp M 06MOTKy pente. Ho Tok paspsan-
k¥ 6yner Teneph HanpamieH HapcTpedy pa-
GoyeMy TOKy pelie M «HeHTpaInayer» ero.




Pexe ormyctur, xontaktei K1.1 1 K1.2 paso-
MKHYTCA M BBIKIOYAT (GOTOYBENMINTEND.

O peramax pene spemenu. Juon VDI
Moxer GpITh MoGoro THUIA ¢ JAOIYCTHMBIM
o6paTHBHIM HampsoXeHMeM He Hipke 400 B u
BHITPAMIICHHBIM TOKOoM Gomee 50 MA. Pe-
3uctop R1 — conporusnenneM 50...150 Om
MonHocThio He MeHee 1 Br, R2 — [19B-10
(ocrexinoBanusii Ha 10 Br) ;60 BEITONHEH-
HBII M3 IATH MapajlielIbHO COEXMHEHHBIX
pesucropos MIIT-2 conporusicHHeM 110 39
win 43 xOm. ConporusieHHe pesuctopa R2
3aBHCMT OT ToKa cpabarsmanus pene Kl,
[IOSTOMY €10, BO3MOXHO, TIPHUIETCH IONC-
6paTh TIpM HaNaXHBaHWM KOHCTPYKUMM.
VYkazaHHOEe Ha cxeMe CONMPOTHBICHMe 8,2

oGMOTKH peiie BKIIOYUTe MUWLTHAMITICPMCTD

M, IOCHe BKIIOYEHUA YCTPOMCTBA B C€Tb M
HaxaTna KHorku SB1, 3amepkre ToK. Ecmm
OH COOTBETCTBYET MACIIOPTHOMY 3HaYEHMIO
ToKa cpabaTbIBaHUs peie, a CaMo pelnie Jiei-
CTBUTENBHO cpabaTEBaeT (KOHTPOJMPYIOT IO
3AKUTAIOIIENCH HACTOMHbHOM JIaMITe, COEHH-
HEHHOM ¢ LenaMH pa3seMa X3), Bce B IO-
paaxe. ITpH HeoGXOMUMOCTH YBEMHTH TOK
qepe3 0GMOTKY peie CONPOTHBIIEHHUE Pe3uc-
Topa R2 yMeHbIHaloT, ¥ Ha06opoT.

Jlanee MONKMOYal0T IMHUCIOP M TIPOBE-
pA1oT paGoTy pelie BPEMEHM IIpM PasHBIX
MOJIOXEHHUAX JABIDKKA NEPEMEHHOIO PE3MC-
zopa R4. Ilo cexyHIOMEPY KOHTPOIMPYIOT
MHHHMAIBHYI0O ¥ MAaKCHMATBHYIO ITPOIOJ-
XMTEIBHOCTD BHIIEPXeEK.

SAL~
L, Fu Habodka™ #11 -] "%
& — AN
o = A7 - L
N 22086 mwo | ”ﬁﬁm
T, _ S
N X2 : -T [
X1 Sl X
VP4 ?ﬂ E/-x-— Rk l-KST‘
MK
l N KHI0ZH ¥

% //// ////////////'"//// ///7////

///;/// T

\\\\\\\\\\

Puc.4

xOM paccuntaHo nofi penie PCM-1 — nac-
nopr P®4.500.022, PP4.500.028, compo-
THRIcHKE 06MOTKH 750 OM, ToK cpabaThBa-
yus 25 MA. Peancrop R3 — MIIT-0,5; R4 —
CI1-I wm mpyToit, conporusneHHeM He 60-
Jee 1 MOm.

KonpeHcarop Cl — OKCHIHBIA, HalpK-
Mep, Tvnia K9, ¢ HOMMHAILHBIM HaTpsoKe-
HueM He Hinke 300 B, C2 — GymaxHbIH Ha
HanpsoKeHHe He HUKE YKA3HHOTO Ha CXeMe.
Bmecto Gymaxaioro mofoiner smbo Tak Ha-
SHIBACMBIH HEMONAPHBIH OKCHAHBIH KOH-
Iencarop Jmbo fBa OOGBMHEIX OKCHIHBIX,
BKIIOYEHHBIX BCTPEYHO-NOCTCMOBATCIIBHO
(1.e. KOHIEHCAaTOPHl COCAMHAIOT BMECTC
TIOJIOXKHUTENIbHBIMM WIIH OTPHUATEIbHBIMU BBI-
pofiamu). B 310M BapMaHTe EMKOCTE KAXKIO~
TO KOMJIeHcaTopa JIoInkHa GbiTh BIsoe 60mb-
1lle yKa3aHHOil Ha cXeMe, 3 HOMHHAIbHOE
Hanpsxerne — BaBoe Menbire. Ilnapkuii
nipegoxpaumtens FU1 — moGoit KoHCTpyK-
1[MMH, PaccHUTAHHBIN Ha TOK 1—2 A B 3aBH-
CHMOCTH OT MOILIHOCTH Namit Qonaps u
YBEIMYMTE. *

Jletanu ycTpoHcTBa JIydliie BCETO BHAYAne
COEITMHHMTL IpYr € APYIOM IO FPHHLMITY
«IETY4eT0 MOHTAX4», KaK 370 GBUIO ImoKasa-
HO JB1 FIpe IbLTy ILMX KOHCTPYKLMIA. Otxmo-

YHB OMMH M3 BEIBOIOB IMHHCTOPE, B LENE

NN N NN N NS MR NA NN RN RN SRS SN

V6eaMBIIKCE B HOpMaILHOM paboTe perne
BpEMEHH, €T0 ACTAIH Pa3sMEILAloT B TOTOBOM
WIM caMOfensHOM Kopmyce. Ha Bepxueit
MaHeIM KOpITyca KpensT BhIKiodatelb SAl,

xHOIKY SB1 ¥ nepeMeHHBIH pE3UCTIOP, a Ha

3ayHei CTEHKE YCTaHABIMBAIOT PAa3beMBI (Po-
serkm) X2, X3 M repxareib MPeIOXpaHUTe L
¢ npenoxpanuteneMm FUL.

Ha oCh MEpEMCHHOTO PEIUCTOPA HYXHO
HaZleTh PYYKy CO CIPeNKON MM 1fBETHOM

MeTKOM Ha GOKOBOM MOBCPXHOCTH, a IOX

PYdKO# yKpenuTh Ha IiaHeIm nKaiy. Fpany-

HpYIOT IKaly ¢ IOMOUIBIO CeKYHIOOMEpa

TIpH YCTaHOBKE PYYKH B KpaiHHKe M TIPOMe-
XYTOYHEIE ITOJIOKEHHA.

Eciu Xe ByI peliIHTech 3a8MEHMTD pE3HCTO-
pt R3 u R4 nepexmoyarenem ¢ HabopoM
PE3UCTOPOB, TIPUIETCA 3apalee ONpeNieNMTh
3HAYCHUST JKENATeNHHBIX TPOMEXYTOUHBIX
BHIIEPXEK M TPM HalaXHBaHMM TipuGopa
Mono6paTh IMOX 3TH 3HaYCHHWSA PE3UCTOPHI
R4—R6.

Koheuno, OrmMcaHHBIMM KOHCTPYKIHAMH
He OTPaHHIMBAIOTCS BO3MOXHOCTH FIPHME-
HEHWS IMHKCTOpa. Bel HeOMHOKPaTHO BCTpe-
TUTECh € 3THM NONYI(POBOXHUKOBBIM TIPH-
GopoM TO3Xe, KOrma IOHIET pacckas O
TPHHMCTOpaX M PYTHX NeTalsX PalKO3IeK-
TPOHHKH. f

10.BEPXAJIO

3HAEI'EJ'II4 Bbl,

'moﬁmen bCKMX uamepurenbuux npu60~
‘pax-TpoBHUKAX B KaHeCTBE NCTOYHMKA

BNEKTPUMECKIX M IBYKOBBIX KoneGaHni
VCNONL30BANK PACTPOCTDAHEHHBIE TOf A
3ymMephl (Nofobre SAEKTPOMAarHUTHOIro

pene), NepMoaMYecKy paspbiBaBiLne

BNEKTPMYECKYIO Lierh CO3BYKOBON HacTo=:

TOW.
*
..B KoHUe 40-X [T. B Haluell cTpane

' npoBOJJ,MnCﬂ ONBITHEIAFIPUEM TENEBU3N =

DHHOFO BELaHUs B NETHUIEM CamoneTe.
1o BOCTIOMMHAHNSIM Y4AC THUKOB SKCTIe—

HDEBOCXOAMHO pesynhTaTu anema Ha-

3emie-— 6naromopuo CKa3bliBANOCh OT—

CYTCTBME Kaknx-NnBo nomex.
®

.-BHTEHHBI NEPBbIX CaMONETHbIX pa-—
p,uocrauuuu uMenn BUL NPOBOAAC Py~

“BUKOM Ha KoHue, KOTOple BO Bpems

‘papuoobiMeHal BEITYCKA/N 3a60p1‘nem-

wlero camoneTa:

S NPOGTERLIKIA CTPENOYHLI NaMepn—
_TeanbIM NpyuBop-MOXHO' U3FOTOBUTH,
UCNONb3YA. MArHUTHBLIA KOMI G, NOMB—~
meH Hbm BHypr nockoi I(aTyLUKM cco—

Ponb npomsoneucrayvow.eﬁ npyxunu a
TakoM NpuBope BEINONANET MArHUTHO.

.nane 3eMnm.

HOK; K cpnanuaM' Asyx ero“ Tpocn(oe
npwkuManuce Tenedord, @ B TPETHIA-

“BCTABNSAMICS PYNOP HANOpoGHE | rpammo—

JOHHOMD,

-« 1% 3AUNTE! OT BAYSI HIAR PYK HaHa—

} CTpOVle npuemuunanepeanunhm KOpIyc

_mo6men bOKOM KOHCTRYKLM DaHBLLe He—~
peako obknensani U3RYTRY CTaHNONEM
{poneroi), KQTOpLIM CoeamHsNKU ¢ 06

AuMnpoBoacMm (wacck).

Bunenenu pa.umoqacroru Ha KOTOPBIX
‘aanpelleHapaboranobbix BEAOMCTBEH=
Huix 1 NoBuTe NbCKUX NepepaTiukos. Ux
Hasnaqeuue——nepanauamnbxo CcurHa-
floB GencTeus.
10. NPOKONLUEB
r.Mocksa
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YNYYUWEHUE 3BYYAHUA

OBMEH OIlNbiTOM

PAOVUONMPUEMHUKA

«VEF-221»
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LnaynyuieHms 3sysanus pagronpriemimka VEF-221» {«VEF-222»)
NpeAnaraious TemMbpoGnokaA7 (CM. MPUHLMNKMANLHYIO CXEMY NPUEMHY~
Ka, NpUBEACHHYIO B MHCTPYKLIMK NO ero aKkcnayartalim) MCKIMoUMTb
uenouky R8CS, aconpotunenue peaycropa R6 yeenuuuts £0 22kOM
(CM. PHCYHOK). STH M3MEHEHNs MOIBONAT MIBABUTLCA OT «ByGHEHMS» U
06ecnednTb NoabeM BLICIIMX M HACTUHHO CPEHMX 3BYKOBbIX 4actor,
KOTOpbi€ NPW 3aBO/ICKOM BapHaHTe CXeMbi CYLLIECTBEHHO Cpes3aloTcs
0GCOOEHHO NPU MANIOM YPOBHE FPOMKOGCTH.

Bojstee Wnpokve BOIMOXHOCTU PeryfMpoBKM TeMBpa MOXHO nony-
41Tb, BK/IOYUB MocsienoBaresitHo ¢ pesucTopoM R6 apoccent HY,
GOXpar1B NpexHUiA HommuHan R6. B kauecTse apoccens MoXHO Ucnonb—
30BaTbNEPB/HYI0 OBMOTKY BLIXOAHOFO TpaHchopMaTopaycumTens 34
TPaH3UCTOPHBIXMPUEMHUKOB.

Beepnete ipoccens NO3BONSET B HWKHEM (1O CXeMe) NonoxeHUw
ABvxka peauctopa R4 obecneumts Nnogbem AYX yeunurens 34 Ha
BbiCLIMX 3BYKOBBIX 4aCTOTaxX M 3aRa/ Ha HUSLLIMX, A B BEpXHeM, Hao6opor,
— noabem AYX Ha HUBLIMX 3BYKOBLIX YACTOTAX M 33BaJl HA BLICLIMX.

L3 01 ux
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r.Opua

Burebekoiobn.

HanboneeL1IMpokas Nonoca BOCTPOM3BOAMMBIX YaCTOT 0BeCcneuMaaeTcs
BCpE/iHEM NoNaXeHW ABKKa pesucTopa R4,

H.KOBAJTIEHKO

LWnpoko ucnonb3ayembiii B npakTuke
pannounamMepeHuid redeparop i 4—-107 nos—
BONAETycTaHaBNUBaTL 4acToTh KoneGa—
HUWIA TONLKO NNaBHOH HACTPOMKOIA B Npe—
Aenax BbibpaHHoro AManasoHa. BoMHornx
CNy4anx 3T0 co3naeT onpeseneHHbie He—
ynobcrea—cHaTUe AHX B 3a0aHHOM UH—
TepBane ¢ 60nbLWHUM YUCAOM GUKCUPO—

DUKCUPOBAHHDLIE YACTOTD!
Br4-107

POBaHHOM 4acCTOTbl) Ha OOMH U3 nepe-—
MeHHbIX peaucTopoB. Mpu aToM BCe 0c—
Ta/lbHble OTKAIoYeHbl, 4TO o6ecneunBaeT
OAHO3HaYHOe COOTBETCTBUEB MeXIy CO—
cTosiHneM SB2, SB3 1 yactotoir. C nepe—
MEHHOr0 pesncTopa Yyepes COOTBETCTBY -
OLWMIA fiMop, ynpasnsiollee HanpsXeHue

_ SE31 [ siz SEIT
VoI- V06 KA5z1B Vot vy s Yp
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Ri 100 SBI - : dIx
e T [ > et
! iy it A= [
. JIK R5
_L J 3k K7 J,'J/(

BaHHbIX 4acToT K HeoGX0aUMOCTbIO Bbic—
TPO UX CMeHbl, conpsixXeHnue xoneba—
TeNbHbIX KOHTYPOB MHOFrOAMNara3oHHOro
cynepreTepoaMHHOro NPUeMHUKa u opy-
rue pa6orui.

Ha npueoguMoM pucyHke nokasaH Ba—
PUAHT NMPUCTABKK, NO3BOKIOWMIA UCNONb—
30BaTh reHepaTop B pexume nepeknioye—
HUA Ha (PUKCUpPOBaHHbLIE YACTOTH,
BbiGpalHbie U ycTaHoBNEeHHbIe NpeBaph—
TenbHo. CHumaeMoe ¢ 6noka crabunnaa—
Topa [4-107 HanpaxeHue NUTaHMUA
+12,6 B noctynaet Hapesuctop R1, tym-
Gnep SB1 (BkMoveHWe NPUCTABKH), TyMG—
nep SB2 (ex6op rpynnbi yacTtor) u aanee
4yepes 3aMKHYTbie KOHTaKTbl OJHOro U3
nepeknmoyateneit SB3 (BbiGop ¢ukcu—

nocrynaeT Ha peauctop R8 1 ganee Ha
nnary 3agaolllero reHeparopa F4-107.

Lna ypo6ctBa paGoTe 1 HACTPOMKK B
fpynnbt cneflyet 06beAMHUTL YacToThi f,
nofyyasMble NpU 0aHOM 3HadeHun . u
YAOBNETBOPAIOWLWE YCNOBUIO:

TS TSt AT

roe f, — ocHoBHas yacroTa rpynne!,
KOTOpan BLICTABAAETCA MPU OTKMONEH—
HOM NpUCTaBKe NepeknioyaTeieM Noaav—
ana3oHOB K py4KkaMm «YCTaHOBKa 4acToThI
MHz t» u «nnasHo»; f, — euiGpaeman B
kayecTBe (PUKCUPOBAHHOM HacToTa Ha-—
CTPOMKMAL, _ —MaKcUMaibHas OTCTPO~
Ka, COOTBETCTRYIOWLAs 3HaueHUIO yNpaB—
nsiowlero Hanpsxenus +12,6 B (npumepHo
pasHasn 0,01 £ ).

MNpucTaBka noaknoyeHa K reHeparo—
Py cneayiouium obpa3omM: Touka A — K
MUCTOUHKKY CTaBUNU3UPOBAHHOIO NUTa—
HUA +12,6 B (k Touke 12 nnarbt
crabunuaartopa), Touka B — kopnyc (k
Touke 13 nnaru cTabunuaatopa), Touka
B -—ynpasnsiolee HanpsxeHune (K Tou—
ke 5 nnary 3agaloliero reHeparopa —
Bce 0603HaYeHU No NPUHLIMNKANBHOM
cxeMe TeXHU4ecKoro ONuCaHWUA reHe—
pavopa 4-107).

Yucno GUKCUPOBAHHBIX HacToT (Ha
cxeMe UX NokasgHo 6 — no 3 B Kavxaoi
fpynre) 3aBUCUT OTYMCNA SBEHLEB CXEMbY
NPUCTaBKU U NPU HeoBXoAUMOCTU MOXET
6biTb YBENUUEHO (TaK Xe, KaK W YUCHO
rpynn). A utoBbt He CEUTLCA, HYXKHO CO—~
CTaBUTb TabnKLY COOTBETCTBUA MEXay
rosioxkeHUAMK Nepeknioyarenek U reHe—
PUPYEeMOii 4acTOTOM.

Mpu pabore c npucTaekoii BHavane
nocne NporpesareHeparopacneayeryc—
TaHOBUTL OCHOBHYIOYaCTOTY perynaTopa—
Mu «YcTaHoBKa YacToTel MHz f» u «nnas—
HO», a 33TeM MooyepeHO HaCTPOUTb
KX b U3 aenurenei. Npu sromynpas—
nsioLLee HanpsXXeHue MoxeT BbiTh uame—
Hexo ot 0 no +12 B, 4To cooTBeTCTRYET
MaKCHMMaJtbHOM NnepecTpolike 4o 0,01 ! -
B cnyyae HeobxonuMocTu npuncnons3o—
BaHuK Nepekmoyarens tuna 2K moxHo
OopraHuaosaTth fpynnbi GUKCUPOBAHHLIX
4acToT, NPOU3BONLHO PACTIONOXEHHbLIX B
nobom U3 nopananasoHoOB FreHepaTopa.
Mpu paboTte ¢ npucTaskoii B pexmme YM
cnényeT yYMTHIBaTb U3MEHEHUEe MOaYNIR—
LIMOHHOIA XapakTepUCTUKM, CO3[ABAEMOE
YNPABNSIOWUM HarMpsHKeHUeM, UKOHTPO—
NWpOBaTh AEBUALIUIO B NpOLecce Uame—
PEeHUA.

HeBonblme pasmepbt NpUCTaBKM NO3—
BONAIOTYCTaKOBUTL e NoA NepBKMoYaTe—
nemMmpopa pabot ¢ puxcauuen K HUXHeN
KpbilLiKe reHeparopa.

B.KY3EHKOB
r.Tapry, _
Scronms
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VS2, a kouTakTamm K1.1 — vHgmkarop HLS
COCTOSIHURA Harpy3ku (B JaHHOM chydae —
Hacoca), NoAKIIOYEHHON K pa3temy X4.

i@‘ ANEKTPOHUKA B BbITY ‘ Kak TOnbKo ypoBeHb XWIKOCTM MOQHU-

METCS 10 [aTUMKa HUXKHETO YPOBHS, CONpo—
TUB/IEHUE MEXY rHeafamm X3 U X2 ymeHb—
WUTCR NOuTU [0 Hyns, a B Touke HY
ycraHoBurca nor. 1. Hanpsaxewuwe nor. 0,

' nosBuBLLEECA Ha Bbixoae aneMmeHta DD1.2,
c— He U3MeHUT coctonHus RS-Tpurrepa, nos—
TOMY HAacOC OCTaHeTCs BIHOYeHHbIM. Korpa

Xe YPOBeHb XUAKOCTU [OCTUTHET BEPXHETO
hatyuka, B TouKe BY nosBUTCR curHan nor.
1, a Ha Boixope anementa DD1.1 — nor. 0,
KOTOpLIiA Nepexmount RS~Tpurrep Bucxoa-—
Hoe coctosrue. Tenept Ha BbiXxofe anemMeH—

-
1a DD2.4 ycraHoButcst nor.0 M Harpyaka
OTKINOUUTCA.
Mo Mepe noTpeGneHus XuaKocTu ee ypo-

x orure, YyToGbl ANEKTPOHACOC BOAOKau—
KM Ha payHOM WM CaloBOM yuacTKe
BK/MOHAJICH U BHIKIIOYANICA aBTOMaTUueCKnu?
OcyulecTBUTH Takoe XenaHue NoMoxeT OouH
13 onucaHHLIX B «Papuo» asTomMartos [1-—5].
A ecnu nosBUTCS HEOGXOAUMOCTL CnEfUTL
3a YPOBHEM CHINMYYUX MATEPUATIOB B XPaHU—
niwe? Torga noHapobuTcs Opyroil aBTo—
MaT. U yx coBceM WHas KOHCTpYKLuS
notpebyeTcs, ecnm, CKaxeM, HaZ0 YCTaHO-
BUTb [OMALLHION «HRHIO», crnocoGHYIo cne—
OMTb 3a COCTOSHUEM NENeHOK MNafeHL|a.

OnpepeneHHbLIN MHTEpEeC B TAKOM MnnaHe
MOXET NpefCcTaBNsTh aBTOMaTMYECKOe yG-
TPOICTBO, CxeMy KOTOPOro Bbl BUOWUTE Ha
puc 1. OHo cnocoGHo paGoTaTtk He TONLKO B
YNOMSIHYTHIX 3[1ECh PeXuMax, Ho U psage
OpYrux; HeoGxoanMbix B GHITOBbLIX YCIOBUSIX.
Ans 310ro Hago NULLL NOAK/IOYUTL K €ro
BXOAHLIM FHeanam X1—X3 cooteerciByio—
me [ATHMKKW U BLiBparh HyXHbI pexvum
HaxaTMeM Ha ofiHy u3 kHonok SB1—SB4.
Tak, HanpuMep, HaxaTue kHonku SB1 (pe-
XUM «l») GyieT cooTBETCTBOBATL «KOMaHAEe»
3anonHeHUs pelepByapa Boaoi, kHonku SB2
«ll»— pexuMy 0Tkauku Boab NpU NpeBbilie—
HUM €10 3af1aHHoro ypoBHs, SB3 «lll»— no—
NIMBKE NOYBH NMPW BbiCbiXakuK, SB4 «IV» —
pabore B pexume pyuHoro ynpasnexus. Mpu
3T0M C rHe3paMn X1 1 X2 pnonxHbt Guith
COeAVHEHH BLIBOAL AATUMKa BEPXHEr0 YPOB—
HA (MK npefena KOKTPONMPYEMOro napa-—
MeTpa), a ¢ rHeanamMmu X3 u X2 — BoiBOgH
AaTYMKa HWKHEro YpOBHS.

BaTumKamm anst aneKTponpOoBOAHbIX XU~
KUX MaTepuasnoB Ciyxat ToueuHble MeTan—
NIMYECKUE ANEKTPOALI, HAaNpUMEp, OroneH—
Hble KOHUBb! NPOBOLOB B
NONUBUHUMUJIOPUAHON, NONU3TUNEHOBOIA
vnu $roponnacroBoi usonauun. Ecnu pe-
3epByap CTaLMOHAPHbIA METANTMYECKUI, TO
DAT4MKOM MOXET CTaTb U30NWPOBaHHLIN OT
Kopnyca BUHT M3, ycTaHOBNEHHbI Ha 6oko—
BOW CTEHKE C yyeToM TpebyembiX MUHU-
MasibHOro U MakcumansHoro yposHei. O6-
LM faTYMK, KOTOPbIA NOOKAIOYaIoT KrHe3ny
X2, ycraHamnMBalOT HenocpencTBeHHo Ha
Kopryce pes3epByapa, a ecnvM KOpnyc He
METAUTMYECKMIA — HWKE AaTuMKa HUXKHEro
YPOBHS.

LR HeaneKTponpOBOAHLIX XUAXOCTEW UC—
NONb3YIOT 06bIUHLIE NOMN/IABKOBbLIE [ATYUKU.

B pexume | Hacoc BiJllovaetTcs u paborta—
€T [0 TeX NOp, NOKa XUAXOCTh He [OCTUTHET
AaruvKa BepxHero ypoeHs. B pexume Il Ha—-
COC BblKa4MBaeT XMUAKOCTbL 10 MOMEHTA «Cpa—

BEHb B pe3epByape Gymer cHuxartkcs. Ho
HacocC BKJTIOYUTCS NuLiib noche ocsoboxae—

GaThiBaHUS» [aTuMKa HWKHEr 0 YPOBHS, NOC— HUA OT XMUOKOCTU NATUMKA HUXHETO YPOBHSA

e yero aBTOMaTUYecKy BHIKJTIOYaeTCA. — Tonkko Toraa RS-Tpurrep Mamennt ceoe
[ns npumepa paccMmoTpuM paboty yc— cocrofHue.

TpoiicTea B pexume | (Haxara kHonka SB1). Lukn pa6ortl 3aroro u apyrux pexmmoB

B ucxonHoM cocTosiHMM B pe3epBYape Xui— paboTh YCTPOCTBa MOXHO NPOCNEeNUTh NO

KOCTM HeT. B 310 Bpema Mexjly AaTivKaMy,  BPEMEHHBLIM ByarpaMMaM, NPUBEEHHBIM Ha
noAxMoYeHHLIMU K rHeafaM XS1, XS3 nXs2, pumc. 2 (Hanuume XuakocTy U BKIIOUEHUE Ha~

‘conpoTuBsieHUe Gonblioe, NO3TOMY Ha Bbl— rpy3Kku coorBeTcisyer nor.1, a orcyrcreme

xonax mukpocxem DA1 u DA2, a 3HauWT, B XWOKOCTU M OTKAIOYEHHOE COCTOstHUE Ha—
Toukax BY (BepxHmii ypoBeub) M HY (HwxHuin - rpy3ku — nor.0).

yposeHb) Gyner Hanpsxenue nor. 0, a Ha Ecnm ycrpoiicTBo npegnonaraerca wMc-
BbiXxofie anementa DD1.2 — nor. 1.Cpa6o- NoNL30BaTh U ANA paGoTh C CHINyYMMKU Ma—
t1aetr RS-Tpurrep Ha anemeHtax DD2.1, TepyanamM, ero Hago AONONHUTL KHONOY-
DD2.4, B peaynurate 4ero Ha Buixofe 3ne—  HbM nepexmwouarenem SBS (puc.3) wu

menta DD2.4 ycraHoBuics nor. 1. Yepea  HENCNONb30BaHHbLIMUY 3NEMEHTaMU MUKDPOC—
3aMKHYTHie KOHTaKTH KHONKM SB1, aog VD2  xembl DD 1. Haxatoe cocrosiHye kHonkn aToro
v orpaHMuMTencHLl pesvctop R16 ato Ha—  nepeknouatens Gynet cooreeTcTBoBath
NPAXEHNE NONOKUTENEHON MONPHOCTU OT-  pEXuMy paboTh C ChinyuMMy MaTepuanamMm
kpbiBaeT TpaHaucrtop VT1. CpabatbBaer (CM), a oTkatoe — C 3N€KTPONpPOBORHON
anekTpoMarsutHoe pene K1, koropoe Kow—-  Xxuakoctsio (3IMK). Mexay rHeagamu X2 u
takTamm K1.2 pkmouaet TpuHucTopbl VS1 1 X1, atake mexay rHeanamm X2 X3 emova—-
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lo1 doropesvctopbl Tunos ®CK-4, CK-2
WUNY aHANOMUUHDBIE, YCTAHARNMBAIOT UX B ByH—
Kepe Ha COOTBETCTBYIOUVX KOHTPONLHBXYPOB—
HsIX, @ HAMPOTUB CHApYXW MOMELLAIOT OcBe—
LAloLLiE NAMITH HAKAWBaHUA (BCyJae, ecm
paboThi NPOBOAATCA B 3aTEMHEHHBIX MeCTax),
KOTOpbiE NUTAIOT OT OHOW U3 BTOPMUYHBI 06—
MOTOK CETEBOro TpaHcgopMaTopa yCTpOncT—
Ba. B xopnyce mexgy ¢poTOpE3NCTOPOM W
OCBETUTENLHOW NaMNoN NoKeH BbiTh BepTU-—
KanbHbiit 3a30p WupUHot He MeHee 10 MM,
4106t ChiMyuMiA MaTepuan Mol NepekpbiBaTh
unu, HaoBopoT, OTKPLIBaTh CBETOBOI MOTOK.
ABtoMart cpabaThiBaeT B 3aBUCUMOCTM OT Ha—
NWHWA UNK OTCYTCTBUSI Marepuana B STOM
3a30pe fariuka.

MonuBKa 3eMNU B MapHWke unu oropoje
npovcxoaut B pexume it npy ymeHblieHW
BNAXHOCTW NOYBbLI HWXKe TpebyeMoit Mexay
[BYX CTEPXHEBbX AATYUKOB, MOAKIOHEHHbIX K
rHesnam X2uX3. s nopnepxaxus Heobxo—
LMMOW BNAXHOCTU TIOYBbi OMbITHHIM MyTEM
nop6upaloT PACCTORHKE MEXY CTEPXHAMYU U
wx rny6uny B nouse. OGbACHAETCA 310 pas-—
HbIM COCTaBOM MO4Bbi, HEOGXOAMMOCTBIO NPo—
HUKHOBEHWUA BNiaru Ha Tpebyemyio rnybuHy.
Kak TonbKo Bnara fJOCTUrHeT CTEPXHENR, Co—
NpOTUBNEHUE MEXTY HUMU PE3KO yMEHbLIA—
€TCA 1 yCTPOMCTBO NpeKpalLiaeT NonmeKy noy-—
Bui. o Mepe BbiChixaHus MOYBbI
CONPOTUBNEHKE MEXY fAaTHUKaMu BO3pac—
TaeT ¥ LMKN NONMVBKU NOBTOPAETCH.

KHonkot SB4 «IV» nonb3yioTcs ANA BKIO—
YeHWs Hacoca, €C/U Mo Kakoi—To NPyHnHE HX
OMH 13 OPYrMX PEeXUMOM He OCYILECTBUM,
unu ans nposepku patorocnocobHocTH yana
BKMIOHEHWUA YCTPOACTBA U CaMOiA Harpysku.

Korpa noHapno6uics NpeBparvTbaBTOMaT B
«3NEKTPOHHYIO HAHIO», MONb3YIOTCA THE3AAMA
X8 1 X2, K KOTOPbIM OTPE3KaMU TOHKOIO MOH—
TaXHOro NPOBO/1a B HAAEXHOM U3CNALIMMINOA—
KNIOHAIOT AATHMK— [BE NONOCKUMMERHOI (osib—
rv paamepamu 50x30 MM, obumTbie cnoem
Mapnu. PaccTosHue Mexay HuMmu —S.... 10 MM,
Harpyakoit Takoro BapuaHra asTomara ciy-
XUT HacTornbHas NlaMna, a paboraer OH Npu
Haxaroit kHorke SB2.

3710# %e KHONKOH Nonb3yloTCA U B CyHae
paboTht YCTPOACTBA *aBTOMATUHECKUM OCBe—
TUTENEM?, BKAIOHAIOLMM CBET Hafl PaKOBUHOM
C MORBNEHVEM CTPYW BOAbI BO BPEMA MOWKU
nocyobl. EcrectBerto, faTumK BNaXHOCTUTaK—
e [oSDKeH GbiThb MOAKMIOHEH K BXOAHBIM FHE3—
nam X3 u X2.

ABTOMaT cNocoBeH CTaThb «NoXapHbIM», ECTIA
krieanamX1m X2 noaxniountb gatunk UN105-

30 panvio nes, 1993

2/1 wwm WN104-1 » Haxatb kHofky SB3.
Torpa npu «cpabarbiBaHuK» faTivka BKIIO—
4UTCAHACOC, KOTOPLIAMOAACT BoAy B cUCTEMY
TYlWIEHUA OrHeoNacHoro o6LexTa, mbo rpoM—
KO 333BYUAT CUpEHA.

dortocurHanuaarop, paboras ¢ goropar—
YMKOM, MOAKMOYEHHBIM K FHe3nam X2 u X3,
BKJHOHUT HArpy3Ky ¢ HacTynfieHMem TEMHOTbI
1Ny, Hao60pOT, BLIKMNIOYUT — B 3aBUCUMOCTH
oT BoiBpanHoro pexuma i unm i

OnepaumoHnbie yeunutrenu DA1, DA2 nv—
TAIOTCA [BYNOMAPHBIM HanpsokeHueM + 12 B,
VUCTOMHUKOM KOTOPOTO CAYXUT BbiNpAMUTEND
Ha proaaxVD10—VD13, a mukpocxembi DD1 u
DD2 — cTabunuaupoBaHHbiM HaNpsxeHneM 5
B sbinpamuTens Ha avopax VD15—VD18. Ce-
Tenoi TpaHcdopmarop T1 6noka nuTaHus —
TR 235-220-50. O6Motka i camogenbHoro
TpancdopMaTopa AoKHa GbiTh paccuuTaHa
HanepeMeHHoe HanpsxeHue 2x15 B, obmotka
lit—Ha 10 B. TpaHaucrop VT2 crabunusaropa
HanpsbkeHyst 5 B cHabxeH TennooTBOAOM N0~
wansio 15 cM?. Konpetcarop C11 (MEM), Ha
HOMMHaNbHoe HanpsbkeHve He meHee 400 B,
3aLMLLLAET YCTPOCTBO OT NOMEX B MUTaloLEN
cetu. Ceetoauonn HL6 u HL7 — uHomkaTopbt
BK/IIOHYEHUA MUTAHWS.

KopoTko 0 Apyrux fieTangax YCTpowucTBa u
noamoxuoi 3amere kx. Touumctope: KY2021
(VS1,VS2), cHabxeHHbie TENI00TBOAAMA N0
Laabio no 30 cm2, MoXHo3aMeHUTEHaKY202M,
KY202H. OnepauuoHHbie ycunurenu
K140YQ5A (DA1, DA2) sameHuMbi noGbIMU
BpyrmxTunoB. Tpauanctop VT1 3nexTpoHHoro
pene Moxer Gbith niobbim U3 cepuii KT315,
KT602, KT603, KT815. Camo xe pene Kl
D[OMXHO GbiTh C IBYMA TPYNNamy 3aMbikalo—
LMXCA KOHTAKTOB Y HajlexHo cpabarbiBatb o1
WCTOuHUKa HanpsixeHuem He Gonee 4,5 B.
Mopoitner, HanpuMep, repkoHOBOe pene
P3C43 (nacnopt PC4. 569.201), ecnm ero
06MOTKY, coBnioaan NONAPHOCTb, COEANHUTL
napasnen:Ho.

Mepexniouatenu SB1—SB5 pexumoB pa-
60Thi — M2K. Bce ceeTopmopb MoryT ObiTh
cepuin AN1102, AN310.

YCTpOiCTBO HANAXUBAIOT B TAKOM MNOPRAKE.
PaapbisaloT uenu B Toukax BY, HY u nopaior
NUTaHKE TONbKO Ha ONepaUyoHHbIE younure-
mt DAl w DA2. CoepvHsioT Mexay coGoit
rieana X1, X2 u nop6opkoii peavctopos RB u
R9 ycTaHaRNMBAIOT B TO4KaxX COBAMHEHNA pe—
ancropos R8 1 R10, R9 u R11 Hanpsxenue 5
B. 3aTteM BOCCTAHAaBIMBAIOT COEAMHEHUR B
toukax BY, HY # nogalor nurate Ha MUKpoc—
xeMb DD1, DD2. BknioualoT nio6oi us pexu-
MOoB paboTbl YCTPOWUCTBa Y, UMUTUPYS Hanu-
yMe UnK OTCYTCTBUE XMOKOCTU HA PasHbX
YPOBHAX MYyTEM MOOYEPEOHOIO COBAMHEHUR
rHezpa X2 ¢ rHesnamu X1 1 X3, no peakymm
ceetogmopa HL5 yGexpalorcs, yto pabova
3NEKTPOHHOM YacTU YCTPOWCTBA COOTBET—
cTByeT BPEMEHHLIM BuarpamMaM, npuse-
JEHHBIM Ha puc. 2.
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30HATOPbI LUMPOKO MPUMEHSIOT [/19 0C—

BexeHus 1 06e33apaxuBaHus BO34yxa
B HEMPOBETPUBAEMBIX NOMELLLEHWAX, Hanpy—
mep, HynaHax, noaganax, Tyanetax ukypu-—
TenbHbIX KoMHaTax. Mpy STOM yCTpaHsiioTcA
3anaxy nyNyJLLAeTCst eCTECTBEHHaR LIMPKY-—-
naLmna Boaayxa. B aoMalliHyx ycnoBusix 1a—
xumu npuBopamMu MOXHO NEPUOAUYECKH
oBpabarbiBaTh HeGoNbLIKE 3anachi CBEXUX
0BOLLLEe# U HPYKTOB A1l UX YHLLE#H cCoxpaH—
HOCTU.

HecnoxHbiit AoMaLLHUIA 030HATOP MOXHO
cfienarb ro cxeme, NpyusepeHHol Hapuc. 1.
B ycTpoiicTBO BXOAAT: NpeobpasoBarens
CEeTeBOro HanpsXXeHusl, OCHOBHbIMU 31e—
MEHTaMU KOTOPOTo CIYXAT HEOHOBaA naMna
HL1 u cumuncTop VS1, MHAYKUUOHHEA Ka—
Tywkal 1, 3nemeHT A1, CO3AAIOLLNIA O30H, U
BEHTUNATOP ¢ anexkTpoapurarenemM1. 3a
OCHOBY NpeobpasoBatesit HANPSKEHUA BAAT
CUMUCTOPHbI PENYRATOP MOULHOCTK, ONn—
caHHbil Hamu B «Paguor, 1991, Ne 7, ¢.63.

Mpu BKNCMEHU 030HaTOPa B CeTb, Yepe3
06MOTKY | MHEYKUMOHHOWM KATYLLKK, pe3nc—
Topbl R1 1R2, R3,R4, 3apaXaloTcs KOHAeH—
catopnl C1 u C2. MNpu HanpsbkeHuu Ha
xonpeHcatope C160...70 B HeoHoBasA nam—
naHL1 3axuraerca v BKnioHaetT cUMUCTop
VS1. Bator MOMeHT koHaeHcatop G2 6uic—
Tpo paspsixaeTca-vepes cUMUCTop 1 06—
MOTKY ' KATYLLIKM 0 CETEBOTO HanNpsKeHUs,
4TO NPUBOOMT K BHIK/TIOYEHUIO CUMUCTOPA.
C¢popMrpoBaHHbIi Takum 06pasoMKopoT—
Kuif UMNYNbC TOKA CO3RAET Ha BTOPUMHOA
0BMOTKE UHAYKUMOHHON KATYLIKK BLICOKOE
HanpsxeHue, cosfauiee B anemeHTe Al
KOP OHHbI pa3psia.

MNpu cneayoleM Nonynepuoe CeTeBoro
HanpsbkeHnA konaeHcatop C1 BHOBL 3aps—
XaeTcs, HO B APYroii NONAPHOCTU. A TakKakK
KonaeHcaTop C2 yxe 3apsPKeH B npeabioy—
LM NONYNEepPUOoL U MORSPHOCTL 70 3apsaa
B JAHHbLIK MOMEHT COBMafaeT ¢ nonap—
HOCTbIO CeTH, NO3TOMY BMOMEHT O4€pEHO—
ro BKJIIOHEHUs CUMUCTOPA Ha NepBUYHYIO
0BMOTKY MHAYKLIMOHHOM KaTYLLIKHU MocTynaert
cymMMapHoe HanpsHKeHUe ceT M KoHAeHCa—
TopaC2. KoHaeHcatop C2 npusartoMnepe—
3apsixaeTcs, a CUMUCTOP BbiknioyaeTcn. B

Xt
N
7
&y
IS
&~
2
N
Vst &
—LEL”””f &
O amK R 720
Puc. 1
AN
KA1
U100 e
R2
JIOK
Vst
HyZ01K
HLe
wis Y 4
AL RY* 220
Puc.2



KA B

Puc.3

chegyiolLmii nonyriepuop, CeTe Boro Hanpsi—
XEHUA LMK OPMUPOBAHUA KMMYTIbCA MOB—
TopAETCS.

Wcnonksoeanne B npeobpasosarene cu—
MMCTOpPa No3BOJINIIO NOBLICUTL 3bPEKTUB—
HOCTb paboThl MHAYKLIMOHHOW KATYLIKW M
NIOMTU FIONTHOCTLIO UCKNIOUUTL €€ NoAMAarHu—
yuBaHme. MoXXHO, KOHEUYHO, UCTIONB3I0BATL U
TpMHUKCTOP. B 3ToM criyqae NpeobpasoBa—
Telib 030HaTopa cnenyet cobupartb nocxe—
Me Ha puc. 2.

WarotoBnexne HeobxoaMMoi KaTyluku
WHBYKTUBHOCTM— 510 BecbMa TpyA0eM—
koe. NosToMy ee GYHKLIMIO B ONUCHIBAEGMOM
030HATOPE BLINONHAET ABTOMOBUEHAS Ka—
Tywkaaaxuraiua. OHamoxeT BuiTb ioGoro
TUNa, B ToM Yucie GuiBuwan B ynotpetne—
HUK, C Pa3pyLeHHbIMIA KOHTaKTamMu, NOB—
pexaeHHbM Kopiycom. Katyiuky 3axura—
HUS1 32)XMMAIOT B TUCKW U B €e Kopriyce Mo
GopTHKY AenaioT HOXOBKOW HernyGokuit
mporvin. 3aTeM OCTOPOXXHO CHAMAIOT Nac—
TMaCCOBYIO FOPJIOBUHY U BMece C Heil U3
Macna u3BieKaloT caMy kaTywky. lNposopa
0BMOTOK aKKYpPaTHO KyCa4KaMu OTAENAIOT OT
rOP/IOBUHbI, TAMINOHOM YAANSIOT U3NULIKW
macsia c o6MOTOK M NP OCYIUMBAIOT.

BxewHnii BUA K AeTanMpoBKa371IeMeHTa,
BbipaGaTbLIBAIOLLETD 030H, MOK23aHbi HA PUC.
3. On paspaboraHnopekomeHpaLmsmlzep—
XuHckoro HUM xmMuye cxoroMaLlMHOCTpO—
eHusl. DneMeHT NpeacTaBnseT coboit ABa
anextpoga 8 u 10, oTaeneHHbiX 0OauH OT
ApYroro YMcToi NNacTMHKON 9 OKOHHOIo
cTekna TosllHoiA 3 MM paamepamu 80x80
MM. CBepxy 1 CHU3Y Ha HUX HaKnNaabiBaloT
yeTbipe npoknagku 2, 3, 6, 7 pasmepamu
100x20 MM, TONLLIKHOMN 2 MM M BE K30NIN—
pylolime NnacTuibl 1 U 4 U3 creknorek—
cTonwuTa (U reTuHakca) TonwuHoM 4...8
MM, KOTOpble 3aTeM CTArMBaloT YeTbipbMsl
puHTamu 5 Max12 mm. B peaynbTate B
anemMeHTe Mex1y CTeKNOM M 3/1eKTPoAaMKu
0oBpasyloTcs [18e CKBO3HbIE LLLeIK LIKPUHONA
60 u BLICOTON 2 MM, e U NPOUCXOQUT
KOPOHHLIA pa3ps/.

Ana anexTpoaos paamepamu 70x70MMC
KOHTAKTHLIMK BLIBOAAMM MCNONL3YIOT JINC—
TOBOW aNIOMUHIMIA (MM 0 Cry1aBLl) TONLU—
HOM TMM.

KOHCTPYKLWISi OBHOI O M3 BO3MOXHbLIX Ba—
PUaAHTOB AOMALLHEro 030HaTopa NokasaHa
Hapwuc.4. MoHTaxHas! nnaranpeobpasoBa—
Tensa HanpsiXeHrus! K O30HUPYIOWMA ane—
MEHTYKpernneHb Hau3oMUPYIoUeMOCHOBA—
HWM C MOMOLLLLIO METANAINYECKUX YT OFIKOB, a
MHOYKLUKOHHES KATYLLKA — aniOMUHKUEBLIM
XOMYyTOMYepe3 MonocKy CTeknoTkaHu. Cu—
MUCTOP (WK TPMHKCTOPR) XXENaTesnbHO yoTa—~
HOBWTh HailopanioMmuHueBoMyrorike. INpo—
BOA, MAOYIIMIA OT NEHTOYHOro BLIBOAA
WMH/1YKLIKOHHOM KaTyLIKWU K O30HUPYIOLLLEMY
3NEeMeHTY, AoNXeH GbiTh N0 BO3MOXHOCTH

Bewmansmop

MOHImamnas

Puc.4

KOpOTKUM M B ¢Topornnacroeoi Tpybke.
MOXHO BCMONbL30BaTL OTPE30KKOaKCUalb—
Horo kabensi, CHAIB € Hel'o 3KPaHKPYIOLLYIO
onnetky. OcbpeaucropaR1 (CM-) gonxHa
BbIXOZAUTb M3 KOPIyca HapyXy 1 cHabXxeHa
u3onupyolleit pyvkoil. KoHpeHcatoph
C1—K73-11 Ha HoMMHaNbLHOE HaNPsYXeHue
160 B, C2 u C3 — MBM na HoMKHanbHOe
HanpsxeHue 400 B.

Anst uMpKynsiuMmM o3oHa B NMoMeLLeHnn
B YCTPOMCTBO BCTPOEH BEHTUAISITOP TUNA
BH-2, npyMensieMbil BO MHOMUX NpOMbiLL—
NEeHHLIX 3NEeKTPOHHLIX NpuGopax. Ho, pasy—

‘MEeTCs, MOXHO UCTIOSIb30BaTL OObIYHbIA HA—
CTOILHLI BEHTURSATOP M UM MpPOAYBaTb
npubop Yepes fiexopaTvBHLIE PELLeTKH.

Hanaxusanue npuGopa cBOAMTCA KYCTa—
HOBKe Auarna3oHa perynupoBaHus UHTeH—
CMBHOCTM 0aoHoo6pasoBaHus. s atoro
JBWXOK NepemMeHHoropeanctopaR1ycra-
HaBNIBAIOT B KpaliHee BepxHee (Mo cxeme)
rnonoxeHxue, a NoACTPOEYHOro peauctopa
R2— e kpaitHee HuxHee. MNocne BrmoYeHUa
B CeTh HEOHOBas JlaMNna [OMKHA 3aropeTh—
cs1. lNnaBHbLIM yBeNIn4eHeM CONPOTHUBIEHUS!
peauncTopa R2 nobuBaloTCH MosBNeHrs B
O30HUPYIOLLEM 37IeMEHTe XapaKTePHoro
TpeckoobpasHoro wyma u cnaboro ¢puone—
ToBOro cBEYeHust GapbepHoropaspsapa. Mpu
fansHentlieM yBenuye Hum CoNPOTUBNEHUS
pes3ncTopa UHTEHCUBHOCTL ATUX ABNIEHWUIA
HapacTaeT, a 3aTeM MPOUCXOAMT CPbIB re—
HepaLun. B 3ToT MOMEHT Hano HECKONLKO
YMEHBLLIKWTE CONPOTUBIEHNE NOACTPOEYHO—
ro peaucTopaio BOCCTAHOB/IEHWS reHepa—
UMM, iHTeHCUBHOCTb FreHepaLmn peryivipy-
10T NepeMeHHbIM peauctopoM R1. Bee ato
LenaioT ¢ oco6oi OCTOPOXHOCTLIO, UCKMIO—
Yyas KacaHue pykamm TOKOHecyiumx dacreit,
0CoBeHHO 030HMPYIOLLLEr0 3/IEMEHTA.

C6opka o3oHaTOpa 3aKAHYMNBAETCH YC—
TAHOBKOIt BEHTUAIAITOPA, SKpaHUPYIOLLIero
MeTannu4eckoro (Mnu n3 GonbrMpoBaH—
HOFO TEKCTOJIWTa) KOXYyxa u aekopartue—
HbIX PeLueToK.

OnucaHHbii 3nekTponpubop OTHOCKT—
Csl K 030HATOpaM HU3KUX KOHLEHTpaLui
030Ha, No3TOMY [1JI51 OCBEXEHUS1 BO3[yXa
B XWJIOM NOMeLL el He 0BXoauMo BKNIO—
yeHue ero Ha 15...20 MuH. B pexume
HenpepbLBHOIO BEHTWIMPOBaHKA YPOBEHb
030H006pPa30BaHKsA MOXET ObiTb CHUXEH
peauctopoM R2. [lna 06paboTku xe He—
Gonbiloro opolllexpalunuula Heobxoau—
ma anuTentHast pabora npubopa (He—
CKOMNbKO 4YacoB) Ha MaKCUMaNIEHOM YPOBHE
030HO06pa3oBaHus.

H. TAJIAHOB,
B. ©OMUH

r. HmwxHuii Hosropon

PAAMO Ne 8, 1993 . 31



s &F F F F F FEF F F N E A A A A A A A S B I L S IR L R -

& T W g IS

-
-
-
"
"
5
.
H
.
H
H
’
‘
i
’
5
H
H
i
i

RN AR AR

BHUMAHUE, PAQVONIOBUTENIN !

&/ PA.D,V'O 77y
PAONOJIFOBUTENAM

® PANVOPLIHOK - B PEOAKLIAA

® K

AXKOOMY NMOKYNATENHO -

BECINIIATHYHO BPOLLIKOPY

® HABOPbLI PAOVOLOETANEW -
NOANMUCYNKAM >KYPHAJA

® HOBLIE YCINYIU

A PAOVONOBUTENEN

Doporue apyaual

Bul odpopMunu noanucky Ha «Paguor» 0o KOHLA rofa U TeM caMbiM

noafepxanyi CBOM XypHan.

B cBoi0 ouepeb pefakuua npeanpuHUMaeT Mepbl MO OKa3aHWIo NOMOLLM
CBOWM noaAnMcYMKam B NnpuobpereHn Heaoporux HaBopoB Aertanei
ana c6opkyu pasHooGpa3HBLX KOHCTPYKUMA YyCUNUTeNbLHOM,

naMepuUTenbHON U APYroi TexHUKH.
HaGopui noasonsioT

He TONbLKO aKTuBHee NPUOGLMTLCA K pagruo3aNeKTPOHUKe,

HO U USroTOBUTH HaeXHO PaGoTaoLLyI0 KOHCTPYKLIMIO.

Mo Bonpocam NnpuoGpereHna HAGOPOB HYXXHO OBPATUTLCA B pelakumio
no agpecy: CenveepcToB nep., A.10, koM.102,

uMesn Npu ceGe KBUTAHLMIO O Noanucke Ha 2-e nonyrogue 1993 r.

BoTt nuiub HekoTophie U3 3TuX HaGopos.

NpensaputencHuil ycunutrens 34. Bui-
nonHeH OH Ha oOHOM MUKpocxeMe
KP140YA 16, Ho o6nanaet cpaBHUTENLHO
BbLICOKMMW NapameTpamu: HyBCTBUTENb-
HOCTb CO BXOAA «3ByKOCHUMATenb», «Mar-
vutodoH» coctaBnseT 250 MB, co Bxopa
«Paguonpuemumnk» — 20 MB, co Bxopa
«Muxpodon» — 3 MB, BLIxoaHOA curkan
yoUnUTenst Npu 9TOM MOXeT AocTuratb
0,5...1 B. Nonoca nponyckaeMbiX ycunu-
Tenem 4acToT — 20...20000 'y, koaddu-
LIMEHT HENUHeHBLIX UCKaXEHWIA He NpeBbl-
waer 0,5%. lwuraercs ycunurens OT
OBYNONSPHOIO UCTONYHMKA NOCTOSHHOrO
ToKa HanpskeHvem 12,6 B.

Crepeod oHuueckmii ycunmren Mol -
HoCTLIo 2 BT. 3T10T younurens paboraer
C UCTOYHUKOM BXOAQHOIO CUrHana Hanpsi-
xeHvem 250 MB. Co6pax younurens Ha
nsyxMukpocxemax K174YH7 v paccuurar
Ha Harpysky (avHamMmuyeckue ronoBku,
rPOMKOrOBOpUTENM, aKycTudeckue CUc-
TeMbl) conpotveneHveM 4...8 Om. Mpo-
nyckaemasn nonoca yactor 40...20000 'y,
K03 OULMEHT HENMHENHBIX UCKaXeHUA He
npessiaeT 1%. Muralowee HanpskeHve
MoxeT Guitb 6...15 B (oaHononsipHoe),
notpebnaeMblii TOK NPy OTCYTCTBUM CUr-
Hana He npessiwaet 40 MA.

BLIXOAIHO# YCUUT b MOLHOCTLIO 20
Br. YkasaHHas MakcuMansHas MOLWHOCTL

32 ranonss, 18931,

o6GecneyvBaeTcs NPy UCNONL30BaHAK Ha-
rpy3ku (rpoOMKOroBopuUTeNb UK aKyCTU-
yeckast cucremMa) conpotusnexsvem 4 Om.
BoamoxHa, koHeuyHo, paboTa c akycTu-
yeckoii cucremoir Tuna 10MAC-1 conpo-
TuBneHmem 8 Om. MakcumMansHas Mol -
HOCTL B 00omMx BapuaHTax AOCTUraeTcs
Npu BXOAHOM curHane okono 1 B.

PaGounii guanasoH vacToT ycunute-
nst — 20...20000 I'u, ko3¢ duumeHT Henm-
HeliHLIX uckaxeHunit — He Gonee 0,7%.
Murarkcs younurenb MOXeT ot HecTabu-
NM3UPOBAHHOIO ABYNORSIPHONO UCTOYHU-
Ka NOCTOSHHOIo ToKa Hanpsxexuem 25 B
nNpn Toke Harpy3km ao 1,3 A.

Ycunurens MOLHOCTU XOpoLlo corna-
CYeTCS C BLILEONUCAHHLIM NPEABAPUTE -
HbIM YcunureneM 34, Ho MoxeT paborarb
C ApyrvM NoaoGHLIM ycunurenem, pac-
CYMTaAHHbLIM Ha Harpy3Ky COMNpoTUBREHU-
eM He meHee 10 kOm.

3nemeHTHan 6asa ycunurens — TpaH-
aucropbl KT805A (c paauaropamu),
KT815B, KT601A, KT315B, KT203A.

Bnok nutaHus c ABYNOASPHLIMWA Ha-
npsbkeHusMU.- Ero ocHoesHoe HasHauve-
Hue — ofecneveHve ABYNONSPHLIM Ha-
npaxeHneM 25 B onucaHHOro Bollle
BLIXOAHOr 0 ycunurens motyHocty. Kpome
TOro, ABe AONONHUTENbHbIE BTOPUYHbIE
o6MOoTKM C© HanpsxxeHwem no 12 B pac-
cuMTaHbl Ha NoaKMoYeHue AByxnonyne-
PUOAHLIX BHINPAMUTENEl C napaMeTpu-

yeckuMu crabunmsaropamu, YToO B UTore
noasonser o6pectu etlle oavH ABYNONKP-
HbIt UICTONHKUK NOCTORHHOTO TokaHa 12 B.
B urore BMecTe ¢ ycunurenem MoiLiHOCTU
U npensapuTenbHbiM yeunurenem 34 6ok
NUTaAHKUR MOXET COCTaBUTL 3aKOHYEHHYI0
KOHCTPYKLMIO, CNOCOGHYIO Y10BRETBOPUTD
3anpockl MHOTMX NlobuTenei 3aByKo3anu-
CWU.
Mpy ucnonb3oBaHuK GROKa NUTaKus B
WHBLIX Llensx, cnegyet NOMHUTL, NTO Kax-
Auii kaHan ucroyHuka 25 B cnocoGe
BbigepXarb YOk Harpy3ku no 1,3 A, a
ucrouHuka 12 B — no 0,1 A.

ABroMar 3auMTel FPOMKOroBOpUTEe-
nsa. Ecnu yocunurens MotyHocty cobpan
no auddepeHumansHok cxemMe U rpoMKo-
rosopuren (MK akycTuyeckass cucrema)
NOAKNIOYAETCK K BLIXOAHOMY Kackafy Ges
pa3fenuTensHoro KoHaeHcaropa, BO3Mo-
%eH BLIX0[I U3 CTPOS FONOBKWU WM BCex
TONOBOK MPOMKOroBOpUTens. Takoe BO3-
MOXHO, KOHEYHO, B cliyyae NosBReHus
HEeUCnpaBHOCTH B OOHOM M3 KacKanos
ycunurens.

Y106 uabexars nopoGHoro, xena-
TenbHo o6GopynoBarb PaaUoKOMINEKC
npeasiaraeMbiM aBTOMATOM 3aLuTel. Npy
oTKa3e, CKaxeM, 0AHOr0 U3 MOLLHBIX Bbi-
XOAHLIX TPaH3UCTOPOB U HenaGexHocTh
NOKBNEHUR 3HAYUTENBHOrO NOCTORHHOIO
TOKa B Lieny AHaMUYECKOI roNoBKU, Cpa-
GarbiBaeT aBTOMAaT U OTKJIIoNaeT nuTarme
yeunutens. BenbixyBalolwii Npyu 3ToM co-
OTBETCTBYIOWMIA CBeTOAUOA CUrHANU3WU-
PYET 0 HeUCNPaBHOCTK B TOM WU MHOM
«kaHane» anddepeHLmansHoro ycunure-
ns.
Eule oaHO None3Hoe KavyecTBO aBToMa-
Ta — ycTpaHeHue HenpUATHLIX LLLIeNYKoB B
ronoBke (MNK ronoBKax) NP BKJIOYEHU
nUTaHWs paauvoycTpoiicTsaa.

NuTaeTcs aBToMaT 3alUTHI OT TOro Xe
WUCTONHUKA, YTO U younutenb. OcHOBHbIe
KOMMOHEHTLl aBToMara — MUKPOCXeMbl
K155NA1, K155J1A3, TpaH3ucTopbl
KT315B, KT8156, crabumrpoHbl KC133A,
KC156A, csetoavonn AN307A u anex-
TpoMarHutHoe pene P3C6.

AByxxaHansHuIA WyMonogaBuTenk. OH
npeaHasHaveH ans pa6oTsl B BLICOKOKA-
YeCTBeHHLIX CTepeodOHUYeCKUX YCUNU-
Tensix 34, npeAHasHavYeHHbLIX 419 BOCNpOo-
u3BeNeHUs, cKaxem, rpam3anuceii.
PaGounii ananasoH yacrot WyMononasu-
Tens— 20...20000 I'y, HoMUHaNBLHOE BXOA -
Hoe Hanpsixkenue 250 MB, koadpduLmenT
nepenaun 1, koapduLMEHT HenHelHbIX
uckaxeHwii He npesbilwaet 0,5%, nopas-
NeHue WYMOB Ha Yactote 6 k'L He xyxe 5
nbB, a Hayacrote 10 klMi—He xyxe 10 ab.
Muraercs wyMononasUTenb HanpskeHn-
eM 12...15 B v notpebnsiet Tok He Gonee
20 MA.

B xaxpoM kaHane wymonopaBuTens
cToaT NATL TpaHaucTopos KT3 156 uiecTb
avopos [220.

Mockoneky KaHanb! wWyMonopasurenst
pa3nenbHble, ero MoXHO UCNoNL30BATL U
¢ MoHodoHMYecK ol annaparypoii.

leHepaTop cTHpaHWA ¥ NOAMarHuM-
BaHuUs. Ecnu Bul KOHCTpYUpYeTe UK Mo-
RepHuanpyete mMoHogoHWueckuin nnbo
crepeodoHuyeckuii MartutogoH, 6es ato-
ro Ha6opa He o6GoiTuce. Cobpaxhbiia 13
ero pevaneit reHeparop BbipaGaTbiBaer
TOK CTUpaHUs ¥ NoAMarHAYMBaHNS B pe-
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XuMe «3anuck». Mpuiem, ecnv No3sons-
€T NeHTONPOTSDKHLIA MEXaHU3M MarHUTo-
¢$oHa, pocTUraloTes NapaMeTpbl He Xyxe
YCTPOMCTB Nepeoro knacca.

TeHepaTop paccyuTaH Ha NpUMeHeHne
cTupaioilleir ronoeku 3C124.21.0 (kac-
CeTHL#A BapuanT) wwm 6C24.19.1 (kary-
LeYHLIA BapUaHT) u 3anuckiBatoLL et (YHu-
BepcantHoi) ronoBku, oGecneunsaioLlei
Heo6xoauMble HacTOTHLIe XapaKTepucTr-
kn MarHuTodoHa. Yactora Toka ctvpa-
HUA-NogMarHuuMsatus — He meHee 100
kL, MakcMManbHLIA TOK CTUpaHmMa — He
meHee 100 MA, K03dpPULMEHT HenmHe-
HbIX MCKaXeHU — He Gonee 0,5%.

NuTaeTca reHeparop oT ABYNONSPHOIo
MCTOUHMKA HanpskeneM 12 B 1 notpe6-
naet He Gonee 35 MA. OcHOBHBLIE KOMNO-
HEHTL FeHepaTopa — ONepaLMOHHbIA ycu-
nmtens KP544Y[26 v wMolgHbe
TpaHamcTopul KT8146 u KT8156.

Ycunutenb BocnpouaBeneHus. OH
npegHasHadeH A YacTOTHON KoppeKLmn
W YCWUJIEHUs1 curHana, nocrynaiollero ¢
BOCNpou3BoAsiUeil (MM YHUBEePCanLHOM)
FoNnoBk¥ No amMmmTyas 250 mMB, nocra-
TOUHOI ANSl NoAauW Ha BXOfl ycwautens
MOILHOCTH. JTOT ycunutenb nNpuropeH
KaK ANl MOHOGOHUYECKOr o, TaK K cTepe-
0 OHMYECKOFO MarHMTopOHOB CcambiX
pasHbLIX KNAcCcoB, MOCKOJILKY OCHOBOW ero
cnyxut mukpocxeMa KS48YH1A — pByx-
KaHaNbLHLIA ManoLLyMsILLIWA yeunutens.

Muraetca ycunuTens Bocnpov3Befe-
HUSl OT UCTOYHMKA Hanpsokenvem 12...18
B, nponyckaeT curHanst B finana3oHe Yac-
Tor 40...18000 lu, o6GecneumBaer ypo-
BeHb WymoB He Gonee MuHyc 56 OB u
Koo pPUUMEHT HENMMHEAHBIX MCKaXKeHWH Ha
yactote 1 kY He 6Gonee 0,2%.

C NpuMeHeHWeM NpeanaraeMoro ycm-
mTens Beckma MPOCTO pellaeTcs npo-
GnemMa U3roToBNEHUA MarHnTo¢oHa-NpPo-
vrpbiatens (paboTaeT TONKO B pexume
BOCNPOU3BEAEHUS), YCTAaHABIMBAEMOrO,
ckaxeM, BaBToMoGune. NoHano6aTcano-
NOMHUTENEHO NLLL NPoCTeLIWA neHTon-
POTSDKHLIA MeXaHM3M € AByXKaHanbHoMH
BOCNpPOU3BOAAILEA WM yHUBepcanstHow
ronoBKOH, ycuImTeNb MOLLHOCTH (Hanpu-
Mep, BLILLEONUCAHHLIN ABYXKaHa/lbHbIA Ha
2BT)uHecnoXHuiA 6NoK NUTAHWUA— eciiv
MarHutTodor-NpourpuiBatesi GyAeT pa-
60Tarh B CTALMOHAPHLIX YCHOBUSIX.

B ycunutene Bocnpor3BeaeHua Npea-
YCMOTPeHbl 3neMeHThl Koppekuvi, Nos-
BOMSIOLLVE UCNONL30BATh YCUNUTENb NpH
pasHbLIX CKOPOCTSX ABWKEHWS NEHTHI.

CeeTonMofiHbIA MHAWKATOP YPOBHS.
OH3aMeHsieT CTPENoUHLIA UHAMKaTop aHa-
NIOFVYHOTO Ha3HAYEHUS, UCMNOJIL3YEeMbIA B
MarmTodoHax ¥ BLICOKOKaYeCTBEHHBLIX
yeunutensx 34. UHavkatop copepxur
yeTbipe ceeToaMoaa (M, KoHeuHo, HaGop
APYrUX KOMIMOHEHTOB — MMKPOCXeMY
K155J1A3, TpaH3auctopu KT315B wu
KT361B, noctosHHble ¥ NOACTPOEYHbIe
Pe3UCTOPLI, KOHAEHCATOPL!), NO3BOJSKIO-
WUX BU3YaNbHO PerucTpypoBatb Kpat-
KOBPEMEHHLIE MUK CUrHanNa, Ha KoTophle
CTPENOYHLIA MHAMKATOP O6LINHO He ycne-
BaeT pearupoBaTh U3-3a UHEPLIMOHHOCTH
CTpenku.

Ecnm MHAVKATOp YCTAHOBUTL B MarHm-
TodoHe, OH NO3BONUT Gosiee TOYHO OTpe-
rynupoBarh YpoBeHb 3anvcy 1 nsbexartb
HCKaXeHU OT NepemMarHMuMBaHUs HOCU-
Tensi MardTHOM aanuck. A Npu MCNOJNbL-
30BaHMM MHAVKATOpa COBMECTHO C yCU-

nutenem 34 nonBNSETC BO3MOXHOCTb
BM3YanbHO KOHTPONMPOBATL €rc BbiIXOA-
HYI0 MOLLHOCTb.

JurHaMudeckuii auanasoH nHavkarTopa
coctaenseT 25 nb, paGounit AvanascH
yactor — 40...20000 U, YyBCTBUTESL-
HOCTb—He MeHee 25 MB, BxoaHoe conpo-
TuBnexme — Gonee 30 kOM. Mutaetcn
VHAUKATOP NOCTOSIHHLIM HanpsbkerveM 9
B, MakcumManbHO NoTpebnseMblii MM ToK
(NpY MaKCUMManLHOM BXOOHOM curHane u
3aXUraHuM BCeX CBETOAUOACB) He npe-
BuilLaeT 63 MA.

MuorodgyHkumoHanbHbIiA reHeparop.
JnA KaueCcTBEeHHOM HacTPOIKM Pa3/IMiHLIX
PanMo3NEKTPOHHLIX YCTPOCTB YXKe Hefo-
CTATONEH KOHTPOJIbHBIA CUHYCOUAANBHBIA
curHan, noaasaeMuit ¢ reHeparopa 34.
Hepoctatku B pabGoTe Toro mMaM WMHOro
Kackafa Nopoio CpaBHUTENLHO MpocTo
BLFIBUATL NMLLL C NOMOLLLIO CUrHana Nps-
MOYIOMLHOU NGO TpeyrontLHoN GopMbl.

Curnank umenrHo Takux Gopm suipaba-
ThiBaeT MHOTOQYHKLIMOHANLHEIA FeHepa-
Top, KOTOPLIA MOXHO coGpate U3 neranei
npeanaraemoro Habopa. Erc pa6Gouii
AnanascH YacToT npocTupaetcs ot 20 My
no 135 kL, pa3buT oH Ha YeTLIpe NoAAN-
anasoHa. BuixoaHoe HanpsbkeHWe CUHY-
COMAANLHOro curHana — He mewnee 0,3 B
(addexTMBHOE 3HauYeHue), TpeyronLHoro
¥ NpsAMOyrofitHoro — He meHee 1,8 B
(amnmTynHoe 3HaveHue). BuixogHoe co-
npoTUBNeHWe reHeparopa — He Gonee
600 OM, NuTaeTCA OH OT MCTOYHMKA Ha-
npskeHveM 9 B u notpebnsieT Tok He
Gonee 60 MA.

OcCHOBHLIE KOMMOHEHTbI FeHepaTopa:
mukpocxema K155/1A8, TpaH3ucToph!
KT3156, KT603A, nepexnouareny 2K,
NoJICTPoeuHble U NepeMerHbIe PesucTo-
pti.

YHusBpcanbHuii HaGop aetaneii. OH
BK/IOYAET TPaH3UCTOPL), KOHOEHCATOPLI,
Pe3sucTopkl, KOTOpbIE CTaHyT OCHOBOA NSl
c6opKK NPUEMHUKA NPAMOrc yCUneHus,
MaNoMoLHOTo yeuniuTens 34, aneKTpoH-
HOW cUpeHLl, reHeparTopa CBeTOBbIX UM-
nynkLCoB, FeEHepaTopa AN usyudeHus Te-
nerpac¢Hoii asbyxuy, METPOHOMA U BPYIUX
KOHCTRYKLIWA.

HaGop neraneii ana c6opku cynepre-
TepoavHa. B HeM MOXHO HalTV TpaHauc-
TOPL!, MAarHUTHYIO aHTeHHY, KaTyiuku ONY,
NBYXCEKLMOHHbIA KOHAEHCaTop NepeMeH-
HOM eMKOCTH, cornacyioluii U BLIXOAHOMR
TpaHc$pOopMaTOpbl — OCHOBHbLIE KOMIMO-
HEHTLI ANA cGOpKW BLICOKOYYBCTBUTESIb-
HOro TPexananasoHHOr o cynepreTepoamH-
HOro paavonpueMHmka. HexkoTopas Yactb
HaGopoB KOMNNEXTYETCH KOPMycoMm pa-
avonpueMHrka «B3¢®-202» n nrHamu-
4eCKO ronoBKOi MollHocTkio 0,5 BT.

* kW

K kaxnomy HaGopy npunaraerca 6ec-
nnatHo «[yTeBopuTent NO XypHany «Pa-
ovios 1986—1990 rr.» ¥ BLNYyCKM raseThl
«Pagunobupxar.

Mo mepe NosiBNeHusi HOBLIX Pa3paGoToK
naGopatopm Hallero xypHana OynyT
npeanarateCl ¥ COOTBETCTBYIOWME Ha-
Gopbl paguopetaneil. 06 3TOM MOXHO
y3HaTb no Tenedony 207-77-28 nu6o n3
nocneayoLLMX NyGMKaLmWiA Ha cTparmLax
xypHana.

Cnelumte BOCMONL30BATLCA YCAYraMu
penakumm XypHana «Paguo»!

OEMEH OlNbITOM

OOPABOTKA
CTOPOXEBOI'O
YCTPOMNCTBA

B cratbe A. Lleavka «Lindpposoe cro-
poxeBoe ycTpoitcTBo» («Panuo», 1992,
Ne 2—3, ¢.25—27) onucaHo B LlenoM
yhauHoe, Ha MOli B3rnsa, YCTpoicTBO,
3a Gonee YeM rof0BOM CPOK SKCIUlyaTa-
uvM 3apexkomeHaoBaBlwee cebs € no-
NIOXUTENLHOA CTopoHbl. OpHako Npu
M3roTosMIeHMM B YCTPOIACTBO NPULLIOCH
BHECTU HEKOTOPLIE M3MEHEHWA, MOBbLI-
walowme yao6eTBo €ro skcnnyataun.

Jeno B ToM, YTO B cTOpOXe Npeayc-
MOTpeH KoHaeHcatop C3, HasHavyeHwue
KoToporo — obecneursarb eAUHNUYHOE
cocTtosiHue Tpurrepa DD3.1 npu Bo-
yeHMM muTaHMA. Ha npaxtvke ws3-sa
3TOro ofcyeT BpeMeHHOM BbiAepXKX B
TPUOUATL ABe cekyHaw (nocne yero
YCTPOICTBO MEepexoaut B AEXYPHGIA
pexuM) HauMHaetcs cpaay Xe nocne
BK/MMONEHUs MuTaHus. B paae cnydaes
Takoi nopanok paboThl cTopoxa 6uiea-
eT HexernareneH.

Bxoo ¢ D2 DD2
(x B0184.0D1.2) Ly K561HE10
Dpobers 1 <] Beixod 8
{x odut mov- | LIl |gl (x 65i6.11003.2)
ke R4,R5,02) ’_c -

Fxod R - ljy 12 Beiad 32
(x R3,02) 151 (x 8:18.8,9 I1D14)

1 Npepnaraln MCKHOHUTL U3 YCTPOWA-
crTBa koHaeHcarop C3, asxon D tpurre-
pa DD3. 1 otkniounTb OT obulero npo-
BOJA M COeAuHUTL ero ¢ BexodoMm R
cyeTyrka DD2. Tenepb npy BKHOYEHAN
muTaHun Tpurep DD3. 1 scerpa 6ynet
YCTaHaBAMBATLCA B HyneBoe CocTos-
HME, & OTCHET BbiOepPXXKW BpPEMEHWU Ha
YCTaHOBKy YCTpOHCTBA B OeXypHuil
PeXvUM HauMHaeTCs TONLKO Noche cpa-
6aThiBaHMA Kakoro-nubo parumka (Ha-
npumep, OT OTKPHITON ABEPH NPW BLIXO-
ne w3 astomobuns). 310 ynobHee,
MOCKONbKY rMO3BOANRET BOAUTENIO He
TOPOMSCh BLIKTU U3 casioHa aBToMobK-
MR M 3aKpuITb 3a coboii ABepb. Cpaba-
ThIBAHUA JAT4MKa KoneBaHuit MOXHC He
onacatbea. Kak noxkasana nNpakivka,
Haxoasiemyca B aBTomobune yenose-
KY HYXHO crieLianbHo packalaTh Ky30B,
4yTo66l cpaboTan cTopox. BHewHee xe
BO3AeiCTBUE Ha KY30B, AaXe He3Ha4n-
TenbHoe, BLi3LBaeT yBepeHHoe cpaba-
ThiBaHUe.

Mpu UaroToBneHWM YCTPOMCTBA Xe-
narefibHo MPUMEeHATL MUKPOCXEeMbI ce-
prm K561, Tak kak oHM fonyckaioT 6oib-
LMt pasGpoc NUTaioLero HanpsXXeHus
WU, KaK cnegcreve, Gonee HanEXHul.
Bmecto K176UE 1 nyuLie BCEro ucnonb-
3oBaTth cyerumnk KS561UET1Q. [na npa-
BUNILHOM Pa6GoThl €ro HYXHO BKIIIOYATHL
Mo cxeMe, NoKa3aHHOWN Ha pHUCYHKe.

WU. NPOCEKOB

noc. TarpmeHka
AJrra¥ickoro kpas
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"PAAMO"-
HA4VHAIOLLIM
YUTATENM NPEIATAIOT

OCJIABJIEHUE
LWEJSIHKOB
B TEJIEDOHE

Heocnopumul npeumyutectsa kHo-
NOYHLIX TenedpoHHbLIX HoMepoHabupa-
Tenell. OnHako nNocne samMeHs: 8 Tene-
dore momnenu TA auckoBoro HaGu-
paTens Ha KHONOMHLIH «dnekTpoHuka
HK-03» (oH npoaaeTca 8 MarasmHax)
BO Bpemsn HaGopa HoMepa B TenedoHe
CTa/y NPOCYLINBaTLCH FPOMKUE, He-
NpusiTHbIe Ha chiyx wenuku. Cyuec-
TBEHHO ocnabuTe MX yAanoch NoaKMo-
YeHueM napannenLHo BLiBOAaMm
TenedoHa TPyGKM ABYX AUOAOB
K41056, coeamHnHeHHbIX BCTpeYHO-

napannentHo.
C. FPLI3NOB

1. Mocksa

Nno CNeEpAM
HALLMX NYBNUKALMIA

«[ABE NMPUCTABKMU
K ABOMETPY»

Tak HasuiBanack crares W. Masmo-
yeHkKo B «Panuos, 1987, Ne 3, c. 57, B
KOTOpO#, B HACTHOCTU, pacckasbiBa-
nock 0 NpuGope AR NPOBEPKU OKCULL-
HbIX KOHAEeHcaTopoB. YuTarens E. Tu-
TOB U3 r. 3natoycta Yennburoxoii
o61. 3aMeTUIN, NTO NPU NpoBepKe Ma-
nLX eMxocTeld cTpesnka aBomMeTpa ©
yKkasaHHOW NpucTaBkoll HaunHaeT nog-
eprusartbes. Mpoucxogur 3to Us-3a
HeoQHoBpPeMeHHOro cpabarbiBaHns
MUKponepekKmovarenei.

Y106k yeTpaHUTL 3TO SBREHUE, A0-
craToyMo BuiBoak XP3 u XP4 noakno-
4UTk K NpuGopy, a XP1 n XP2 ucnons-
aoBarb Kak paGouiue — ux Kpar-
KOBpeMeHHoe aaMbikaHue Npu CMeHe
NCNRPHOCTU NO3BOJIMT NCAHOCTLIO pas-
pAXaTL NpoBepReMbill KoHAeHcaTop.

«[MPOBHUK ON1A
NPOBEPKU KATYLLEK
MHAYKTUBHOCTU» -

O Hem pacckasbiBanock B «Paauo»,
1990, Ne 7, c. 68. CaparoBckuii pa-
avcmobutens B. UBaHoB coGpan Tpu
Takux npobGHuka u y kaxgoro Guin
OQIMHAKOBLIA HepocTatok — NpuU 3a-
MbikaHuu wynos XP1 u XP2 u nepeme-
UWeHnn ABuxKa nepemMeHHoro peaunc-
topa R1 unaukaropHas namna
HauuMHana muratb. AHanoruwyHoe Ha-
6moaanoch U NPU NPOBepKe MOLLHBIX
TpaHcpopMaTopoB — naMna murana
NpPY NOAKMNIOYEeHUM WYNoB K 06MOTKe C
Gonstuel UHAYKTUBHOCTHIO U 3aMbiKa-
HUMU OAHOH U3 BTOPUYHBIX 0OGMOTOK.

flBneHune nponano, Korga pesuctop

3 Gbin 3ameHer aumonom KA105B,
BK/HOYEHHLIM KaTofoM K Gaze TpaH-
aucTtopa VT1.

34 PaMONes, 1993 .
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.. 3NEKTPOHUKA 3A PYNEM

YCOBEPLLIEHCTBOBAHWE

ABTOCTOPOXA

"COPMNPUI’

AHO U3 MOCKOBCKUX Npeanpusituii
O CEPUIiHO BLINYCKAET aBTOCTOPOX
«Clopnpua», o6naaalowmii MHOruMKM Npe-
UMyLLLleCTBaMU NO CPpaBHEHWIO C APYrMu
Noao6HLIMU yeTpoiicteaMu. OH BuINO-
HeH Ha NATU MuKkpocxemax cepun K561 u
YeTLIPeX TpaH3ucTopax, 4To o6ecneunsa-
€T €50 BbiCOKYI0 3KOHOMMUHOCTL. MNepe-
KloyareneM pexyuMoB MOXHO BuiGparh
Wi OfHOKPaTHYIO NOAAaYy Cepvin 3BYKO-
BbiX CUrHANO0B (KPATKOBPEMEHHbI PeXiuM)
nocsne NONLITKA NPOHUKHOBEHVS! B aBTO-
mob6unb 1 ee npekpalleHs (ABept OT-
KPbiiU U TYT Xe 3aKpbifin), UM MHOro-
KpaTHYI0O nofady cepuii 3BYKOBLIX
CUrHasnoB nocre cpabarkiBaHWA Aaruvka
A0 MOMEHTA BLIK/NONEHUSI ABTOCTOPOXA
HE3aBUCUMO OT flaNbHeLLero CoOCTORHUA
Aatyvka. MNpenycMmoTpeHbl BXxogs AN noa-
KJHOHEHUS KaK PA3SOMKHYTBIX CTOPOXEBbLIX
KOHTaKTOB (Ha ABepsiX, Kanorte, KpbiluKke
6arakHVKa; K STUM e KOHTAKTam MOXHO
NOOKJIOYUTL UHEPLIMOHHLIN garyvk Kone-
Garmii Ky3oBa aBToMOGMAsl), Tak M 3a-
MKHYTBIX (3alyuUTa CTeKos, KOHTPOsL CO-
CTOSHUA pasbemMa npviiena).

TpeBoxHLI cUrHan NpefcTaBnaeT co-
60i4 cepu U3 BOCLMW 3BYKOBbLIX NOCKINOK
anutenbHocTsio 0,75 ¢ ¢ TakMu Xe nay-
3amMuy Mexay Humu. MNay3s mexay cepus-
MU paBHel 12 ¢. 3To TaKke NOBLILLIAET
3KOHOMUUHOCTL YCTPOKCTBA,

B nacnoprte aBToctopoxa orcyrcreyer
€0 NpYHUMNMansHan 3neKTpuieckas cxe-
Ma, HTO 3aTPYAHNET peMOHT U Kakue-
mi6o popaborky, NoaToMy Ha puc. 1
npeAcraBneHa cxema, a Ha puc. 2 —
pasMelleHne Oeraneit Ha MOHTaXHOM
nnare cropoxa. Ha cxeme nokasaue vak-
Xe neranm, ysacteyloume B paborte cTo-
poXa — KOHTaKThi AatuvkoB SF1—SF5,
BeKJIIOYaTens nuTaHua SA1, nepexniova-
Tenb pexuma SA2, namna EL1 B nnadore
canona, o6morka K1 pene asykoBoro cur-
Hana. K yasiaMm aBToMOGUIA aBTOCTOPOX
NOOKMNOHAIOT NPOBOAHVKAMM, NPOHYyMe-
POBaHHLIMM Undpamu ot 1 o 9.

Mpy BlOYeHUU NUTaHUA TyMGnIEpoM
SA1 Hu3KUiA ypoBeHb Ha Pa3pPsDKeHHOM
koHaeHcatope C2 ycranaBnuBaetr RS-
Tpuwrep DD2.3, DD2.4 B ucxofiHoe —
eAVHUNHOe cocTosiHWe (Ha BhiXoAe ane-
meHTa DD2.3 — Bhicokuit yposeHL).

KopoTkuit iMnysibc BRICOKOFO YPOBHS C©
BhLiIXOAa 3nemeHta DD4.3 ycraHasnueaet
MHOropasapaAHbiii cueTurk DDS B Hynesoe
cocrosiHne. M3-3a emKocTu MporoaHU-
KOB, NOAKJIOUEHHBIX K BEPXHEMY MO cXeme
Bxony anemeHta DD2.1, u cymmapHoii

BpEeMEeHHOI 3alepXKu Lenu SIIeMEHTOB
DD1.1, DD2.1, DD1.4 Ha BuiXxone anemeH-
Ta DD1.4 Bo3HUKaeT KOpPoTKuiA UMNYJLC,
ycraHaBnvBalowmita RS-tpurrep DD3.1,
DD3.2 B ucxoaHoe — eAnHMYHOE — COC-
TosiHMe. Bricokuit ypoBeHb Ha BepxXHeM
Bxoae aneMenta DD3.3 paspeluaet pa6o-
Ty reHeparopa, COGpaHHOro Ha SNeMeH-
Tax DD3.3, DD3.4, a cuetunk DD5 Hauu-
HaeT NOACYHET UMNYSLCOB.

C 3T0r0 MOMeHTa HaYUHAETCA UHTEP-
BaN BpeMeH B 24 ¢, B TeueHue KOToporo
BOAUTENL AO/DKEH BLIATU U3 aBTOMOGUNA
¥ 3aKpLiTL ABepy. Ha Buixopax 28, 212 213
cuetumnka DD5 nosBasiiores uMnynbchl ¢
nepropom 1,5, 24 n 48 ¢ coorsercTBEH-
Ho. Umnynbcet ¢ nepuopom 1,5 ¢ He
NPoxoAnT Yyepes anemeHt DD4.4 Ha 8-
XOA, YCTPOICTBA, T.K. Ha BePXHeM BXoae
3TOro 9MieMeHTa [QeiicTBYeT yporeHb 0.

Yepes 24 c Ha Buixoge 2 cyeTuMka
DD5 nosisutcs yposeHs 1. Mockomky Ha
BLixofie snemeHTa DD2.4 pelicTByer Hus-
KuiA ypoBeHb, Ha BEPXHEM No cXeme BXoaie
onemeHta DD4.1 6yper ypoeews 1. B
pesynbrarte 3voro curdan 0 ¢ sbixopa
anementa DD4.1 nepexmount o6Ga RS-
Tpurrepa. PaGota reHeparopa vmnynb-
COB NpUOCTaHaBNMBaeTCR. Bhicokuii ypo-
BEeHbL € Bbixopa 3neMenra DD4.3
ycraHaBnmBaer cuetyvk DD5S B Hynesoe
COCTOSiHUE, €AUHWYHLIY YPOBEHL Ha ero
Bbixofe 2'° cMeHsIeTCA Ha Hynesolt; Ha
shixofie anemeHTa DD4.1 ocraerca ypo-
BeHb 1. ABTOCTOPOX NEPEXOAUT B AeXYP-
HbIA pexuM, noTpebneHue Toka ot Gara-
pen akKyMynsiTOpOB CHUXAaeTcs Ao
MUHUMYMa, NPaKTUYeCcKK onpeaenaemMo-
ro ToKOM Yepes peauctopst R1 u-R2 (a
Taike u R7, ecrm nepexmouarens SA2
«PexxuM» HaXoAWUTCS B NOSIOXeHUn «Kpar-
KOBPEeMEHHbIM» ).

Mp# orkpbiBaHuWu no6oid us nBepeit
aBTOMOGUNA 3aMBIKAIOTCA KOHTaKThl SF3
(B DelicTBATENLHOCTU STUX BhIK/MOYATE-
neit yeTbipe — NO YUCHTY ABepelt canoHa;
BCE Napbl KOHTAKTOB BKMIONEHL napan-
NesbHO ), OTKPpLIBaeTcs TpaHauctop VT 1, B
pesyntrare Yero HU3KuiA ypoBeHb C BhIX0-
na sanemerta DD1.4 nepexmovaer Tpur-
rep DD3.1, DD3.2. Paspeluaercs paGota
rexeparopa, M cuetumk DD5 HaumHaer
cYeT uMnynbLcoB. Yepes 12 ¢, ecnm aBTo-
CTOPOX He GYAET BLIKMOYEH [0 UCTEYe-
HUS 3TOro BpeMeHu, Ha Buixope 2'2 cuer-
YyuKka MONBUTCH BLICOKUIA YpPOBEHbL M
uMnynLck ¢ Nnepuonom 1,5 ¢ ¢ Buixopa 2°
nosy4ar BO3MOXHOCTL NPOXOAUTL Yepes
anemeHt DD4.4 Ha BbixoaHo# TpaHauc-
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yKa3aHHON NepUoAMYHOCTEIO M BKAIOYaET
3BYKOBOW TPEBOXHBIA curHas.

Ecnv nepekniouarens SA2 HaxoauTcs B
yKa3aHHOM Ha cxemMe NoJoXeHuu, Ha 060-
vxBxoaax anemeHta DD2.2 npucytcreyet
YPoBeHb 1, a Ha BepxHeM Mo cxeme BXose
anemeHTa DD4.1 — 0. ViMnynbcwl ¢ nepu-
onoMm 48c c BbXoAa 2% cyeTyMka He
B/MSIOT Ha paboty ycTpoitcTBa. TpeBox-
Huill curHan 3By4UT cepysaMu U3 8 Nocki-
NOK A0 BLIK/IOYEHUR aBTOCTOPOXA,

Mpy 3aMbikaHuW KOHTAKTOB Nepexnio-
yarensa SA2 Ha BepxHeM BXofie afiemMeHTa
DD4.1 6yner Buicokuii ypoBeHb, NO3TOMY,
ecnu nobas ABepb canoHa Nocjie OTKPLI-
BaHust 6yaeT 3akpuiTa, cnycTst 24 ¢ nocne
OTKPbLIBAHWUS Ha BIXoge 2'° cyeryuka no-
ABUTCR curHan 1, Ha BbiXofie afieMeHTa
DD4.1 — 0, tpurreptl NepekmoyarcR B
MUCXOiHOE COCTORHWME W aBTOCTOPOX Ne-
peiner B neXypHuiii pexmnMm.

Ecnu B pexypHoM pexmume pasoMkHyT-
€A KOHTaKTHl SF1 unnu SF2 unu aamMkHyTCR
xoHTakThl SF4 unu SF5, To Tak xe, Kak u
NPY OTKPLIBaHUWK ABEpPU, NepekiiounTca
RS-tpurrep DD3.1, DD3.2, HauHyT pa6o-
TaTb reHeparTop ¥ CUeTHUK.

Bricokuit ypoBeHs € Bbixofa aneMenHTta
DD2.1 o6ycnoBuT nosieneHue curHana 0
Ha Bbixoge anemeHTa DD1.2, a nnakuii

‘ypoBeHb ¢ Bbixona aneMenta DD2.3 paa-
PeLWnT NPOXoXASHUE UMNYNLCOB C BbiXO-
Aa 2% cyetuuka DDS uepes asiemeHT
DD4.4x TPaH3UCTOPHOMY KIIOHY, U Yepes
0,75 c 3a3BYYMT NEepPBLIA TPEBOXHLI cur-
Han. Curdant 6yayT NOAAaBaTLCR A0 Tex
nop, Noka He Gyaer ycrpaHexa NpUiuHa
cpal cTopoxa. MNocne atoro asro-
CTOpPOX NoseneT cebs aHanorMuHo onucaH-
HOMY BbilLlE MPU CTKPLIBAHWA ABEPU.

Ecnu kanor wiu kpbilwky Garaxvuka
OTKPbiTb U Yepe3 HEeCKOJLKO CeKyH. 3a-
KPbiTb, 3a3By4MT CUrHAN U TYT Xe NpeKpa-
TMTCR, HO Nockonbky Tpurrep DD3.1,
DD3.2 ycneer NepekmniioNUTLCR, qepea
12 ¢ curHanul BO30GHOBSTCR, Kak U B
cnyyae ¢ oTkpbiBaHuem asepu. Koraa xe
KanoT Ui KpbitLKy 6araxHuka ocTapnsiior
OTKPLITBIMUA, CUrHAN 3BYHYUT NOCLIIKAMY B
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0,75 c c TakumK xe naysamu 6ea Gpopmm-
poBaHUs CEpuiA.

Tenepb, Nocne onucaHus paGoTw! CTo-
poxa, NoroBopuMm o6 YycTpaHeHuu ero
MeJiKUX HElOCTATKOB U MyTAX ycoBep-

MKHYTHI) Yepea niamny EL1 u peauctop R4
oT 6arapem akKKyMynsiTOpoB Ha aBTOCTO-
poX MNOCTYNAET HanpsbkeHUe NUTAHUA.
Wa-3a Toro, 4To oHO paneko He Bcerna
6GbiIBAaE€T PaBHO HOMWHANLHOMY, BLIKIO-
YEeHHLI aBTOCTOPOX MOXET [aBaTh He-
npeAckasyemble M Hevetkue cpabarbi-
BaHUA. [ANR UCKMIOYEHURt Takux ABNEeHUA
Mexay obiuei Toukoin pesuctopoB R4, RS
¥ BLIBOAOM 4 cTOpOXA CrieayeT BKHoYUTL
avon KA5226 (aHopoM k peanucTopam).

Hepocratkom aBToCTOPOXA MOXHO CHU-
TaTk U TO, YTO OTcHeT BpeMeHu (24 c), B
TevyeHUe KOTOPOoro MOXHO BLITH M3 aBTO-
Mo6uUng, HauMHaeTcR B MOMEHT BK/moYe-
HUR NUTanua. HecrnoxHo cpenate Tak,
4TOGLI OTCYeT HauuHaNCA NPW OTKPLIBA-
Huu Aeepu. [ns aroro Tpurrep DD3.1,
DD3.2 neo6xoaimo [ONONHUTL ellle of-
HUM BX0goM (puc. 3) ycTaHOBKM B COCTO-
fiHUe, Npy koTtopoM paGoTa reHeparopa
aanpeuieHa. Nocne nopaun NuTaHua uenb
R8C2 nepexmovasTttpurrepDD3.1,DD3.2
(curHanom yepea auop VD3) B HyneBoe
cOCTosHMe, reHepaTop OCTaeTcs 3aTop-
MOXEHHBIM, CYeTYuK He pabGoTaer. Cro-
POX HAXOAWUTCA B TAKOM COCTOSIHUMKM [0
OTKpLIBaHus MoGoil U3 aeepeit. B ator
momeHT Tpurrep DD3.1, DD3.2 nepexrnio-
4YAETCA W HAYUHAETCR OTCHET BpeMeHu
24 c. OnucaHHas popa6GoTka NO3BONUT
BK/llO4YaTb aBTOCTOPOX 3apaHee, [0 Npu-
€301a K MeCTY CTOSIHKM.

TpeBoXHLIA curHan asrocTopoxa npu
OTKpLIBaHWK fBepeit, Kak yxe 6biio yno- -
MRHYTO, 3BYHYUT CEPURMI U3 BOCBMU OfIU-
HaKOBLIX MNOCHLUIOK C A/MTENIbHOCTLIO
0,75 ¢ ¢ TakuMU Xe UHTEepBaANaMu Mexay
noceiikamu. Flpyu XxenaHuu HecnoXHo
o6ecneunTb UHOA BpPEeMeHHOW PUCYHOK
TpeBoXHoro curHana. Hanpumep, ecnu
o6venunuTL No UK umnynschHble nocne-
nosarenbHocTU ¢ Nepuogom 1,5c u 6 c,
UCNONL3OBAB cXeMy Ha puc.4,a, curHan
Gyper 3By4aTb KaK  TouYKa—TUpe—
Touka—Tupe, Npu4eM TUpe B NATL pas3
anvHHee Touku ( puc. 4,6).

Ecnv unBepTHpoBaTh UMNYNLCH ¢ Ne-
puogom 1,5 c He cnonbayeMuiM B UCXo[-
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HOM YycTpoiictee mHBBpTOpoM DD4.2
(pnc.5,a), cursHan Gyaet 3By4YaTb Kak
TOYKa—TPU TUPE—YKOpOYeHHoe Tupe
(puc.5,6). Takolh xapakTBPHH# 3BYKOBOA
PHUCYHOK NO3BOAIUT XO3AUHY pearnposartb
NULLL HA CUTHANL CBOEro asToMoGuns.
Kpome Toro, npu atoii aopabotke cur-
HaN NPU OTKPbIBaHUM KanoTa MK KphiL-
KU1 6araxHuUKa Ha4yuMHaeT 3ByYaTh Heme-
neHHo, 6e3 3anepxku B 0,75 c.

HAononHutenbHble anoast U pesucTo-
pH NBrKO PasMBCTUTL HA Naate co CTo-
poHb, obparHoil AeTansiM, Nepepesas
COOTBETCTBYIOLLME NPOBOAHNKU.

Ecnn HmxHuit Bxoa anementa DD1.2
nepexniounTb € Bbixoga 122 cuyetimnka
DDS Ha Bbixog 2", TPeBOXHWIN curHan
Ha4yHeT 3ByvaTh Yepes 6 c nocne oTkpH-
BaHMs Bepu (a He yepes 12 c), yro
3aTPYAHUT NOMCK BLIKNIOYATENs 3no-
YMBILLNEHHUKY, HO [IOCTATO4YHO ONs Bhi-
KNIOYEHUs! aBToCTOPOXa Xo3sinHy. Mocne
aToi AopaboTku cepumn curHancs GygyT
COCTOATb U3 YeTbipex NOCHLINOK C nay3a-
MU MeXAay cepusiMm B 6 C, B KpaTKoBpe-
MEHHOM peXxume — TONbLKO fiBe TaKux
cepun). NMpu aopaborke B COOTBETCTBUMN
CO CXeMoW puUc. 5,8 cepusi COCTOUT U3
TOYKU—TUpPE—YKOPOYEHHOIo TUpe; Ye-
pe3 6 c cepusi NoBTOPSIETCH.

MoxHo pasgenutb Lenu BouliKnoyare-
ns ABepu BoauTenst U ocTanbHbLIX fiBe-
peit, NOAKNIOYMB UX KOHTAKTHLIE FPYNNL
napannenbHo kouTaxktaM SF4 u SF5. 3to
ofecneyuT HemenneHHyIo (6e3 BpeMeH-
HOI 3321ePXKH) NoJaYY TPEBOXHOIO CUr-
Hana nNpu oTkpbleaHuM moGoit nBepw,

K oam. axwym.  |+12 8
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Kpome fiBepu BoguTensi. Ecnu aABepHule
BLIK/IIOYaTeNIn coeAMHEeHH C namnoii nna-
¢oHa, ux cnepyet oTAeNUTb OT BXOfa
aneMenTa DD2.1 pnonom (puc.6). Avon
HeobxoauM ps Toro, Y4To6kH NPU BHIKIO-
4YeHHOM aBTOCTOpOXe HanpsbkeHue Nu-
TaHusi Yepes namny nnacdoHa He Konaga-
NO Ha BXOA 3/leMeHTa—3TOHeAoMyCTUMO.

Ecnu aBTOCTOpOX HeoGXoAuMO ycTa-
HOBWUTb HAa aBTOMOGUNb, Y KOTOPOIro ©
KOPIYyCOM COoeAuHeH oaAuH W3 BLIBOOOB
namnbl nnadona (Hanpumep, y FA3-24),
NPUAETCH UAKN YCTAaHOBUTL HOBWE fiBep-
Hbie BbIKMoOYarenu, Mnu nepepabotatb
Lienb UX NOAKNIOYEHUSA B COOTBETCTBUM CO
cxeMoit Hapuc.7. lnoa HeoBxoauM 3gech
no NpUYMHe, ONUCAHHON BHILLE.

C. BUPIOKOB
r.Mocksa
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NCTOYHUKK MUTAHWNA

"PEAHUMALINA"

TAJIbBAHUHECKUNX
IJIEMEHTOB

Hpoﬁnema BOCCTRHOBJIEHMs paboTocTHio-
CcOBGHOCTH HCTOUHMKOB TIMTAHMS MAJIO-
rabapMTHO! MepeHOCHOHN pamMoanmapary-
PBI CCTOMHA, KaK HUKOTHA NpexXie, OKa3a-
J1ach BechMa axTyanbHoit. ITostoMy mpu-
€MBbl, TIO3BOJIIOLIHE BO3MOXHO JOJBIIE
cOoXpaHuTh paboTocnoco6HOCTs, 8 TaKkKe
MCNONB30BaTh BHIIICNIVE U3 CTPOS TallbBa-
HHYECKHE 3NIEMEHTHI, GYAYT MOJNe3HBI MHO-
THM, ¥ HE TOJIbKO PaXHOMOGHTENAM.

B «Pamuo» B pastoe BpeMs yxe GbumHM
ny6MKalMH Ha 3Ty TeMy. CpefiH HHX Oco-
60ro BHUMaHMs, Ha MOt B3IV, 3aCTyXH-
BaceT cTathsl b.boromonosa [1], B kotopoit
OH TIOJCJIWIICS MHOTOJICTHUM OTIHITOM JiN-
arHOCTHKH WM percHepaliiy TallbBaHMYEC-
KuX anemeHToB. [oneseH GyneT, Haneocs,
H MOH OTBIT 3KCIUTYyaTallMK «CTapelomx»
ITMEMEHTOB.

MHorHe, BepoATHO, Ofpamam BHUMA-
HME Ha TO, YTO HEKOTOPBIC TaTbBaHHUECKHE
BNIEMEHTHl MapraHLEeBO-LIMHKOBO! CHCTe-
MBI C COJICBRIM 3JIEKTPOJIMTOM BBIXOHAT U3
CTPOS M3-3a pa3’pylICHWS CTEHOK LIMHKO-
BBIX CTAKAHOB, He BEIICPKHBAst TapaHTHPO-
BaHHBIX CPOKOB TOIHOCTH. DTO SIBICHHE
ocoGeHHO XapakTepHo Juis Garapeit 3336,
NpeHA3HAYCHHBIX INaBHBIM O6pa3oM JUIS
TUIOCKHMX KAPMAHHBIX 3JCKTPHYECKHX ¢o-
Hapeil. ONeXTPOJIMT HAUMHACT BBHITEKATH,
OKMHCJIISi MOHTAX Y NIPUBOJIS B HETOHOCTD
KOHTaKTHeIe JenecTkd. M HaoGoport, He-
pPeiKO TOMANAlOTCA SACMEHTHI, KOTOphie
COXPaHAIOTCA TolaMM M paGoTaloT BIUIOTH
Ji0 TIONHOTO BBICHIXaHMS 3JCKIPONIMTA C
BHEIITHE HeTOBPEKACHHRIMY CTAKAHAMM.

TpynurHa npocta. Flpu marotomiieHum
LIMHKOBOTO CTaKaHa, OCOGEHHO TOHKOCTEH-
Horo (kak y Garapeit 3336), Bo3HMKaloT
TNopbl M MMUKPOTPELMHBI, Yepe3 KOTophie
BHYTDb NPOHHKaeT aTMoChEpPHBIH KHCTO-
pon. BiaumoneHcTByd © 3JIEKTPONIMTOM H
LIMHKOM, KHCJIOPOJ[ pa3pyliacT CTaKaH, pac-
LIMpAS MUKPOTpelMHy. [lanee mpolecc
HapacTaeT NaBHHOOGPa3sHO: MUKPOTPEHIH-
Ha NpeBpaniaeTcs B KaBEpHY, YTOHYaeTcs
CTCHKA CTaKaHa W BOKPYT Hee MOABIAIOTCA
HOBble KaBepHsl. PaspyuieHue npexpaiia-
€TCS JIMIIb MOCJIE TTOJIHOTO BHICBIXAHHA SMIeK-
TPOJIKTA.

ITpemoTspaTHTh TIOHOGHOE MOXHO Npo-
dunakrieckoit o6paGoTkoit cBexero 3ne-
MeHTa. JIJIf 3TOro CTakaH 3JieMeHTa OCBO-
60%1a10T OT 33 BOJICKMX HaKJIEeK M TIONTEKOB
YIUIOTHHTEILHOTO KOMTayHIa, 3a49HMLUajoT

IIKYPXO# o 6riecKa ¥ MMPOMBIBAKOT PacTBO-~
pHMTEIeM XHPOB WIH IUEJOYHBIM PACTBO-
poM. Tocie BLICEXaHMs TIOBEPXHOCTD CTa-
KaHa TIOKPBIBAIOT TOHKHM CJIOEM JIaKa HJIM
KJiesl JUls MeTaila. B xpaiHeMm ciydae MOX-
HO MCTIONB30BaTh PACTBOP CMOJBI MM Ka-
Hudpom B GeH3HHe Wi alteToHe. Jlak wim
KJieif HAHOCAT C TIOMOIIBIO TaMITOHa € He-
KOTOPBIM YCHJIHEM, HYTO6bI OH TNPOHUK
BHYTPb KaXIOH MUKPOTPELUMHBI 1 3aM0J-
HMI ee. O6paGoTaHHBI CTaKaH OKJICHBAIOT
OMHUM-IBYMS CIOAMM TiHcucit Gymaru. 3a-
TPaThl BpeMeHM Ha TaKylo NpodHIaKTHKY
OKYNAaloTCA NPY 3KCIUTyaTaliiy 3JeMEHTOB.

ITone3Ho Taxoke yIydIIHTD YIUIOTHEHHE B
MeCTe BBIXOZa TIOJIOKUTEIBHOIO 3NeKTpoaa
3JIeMEHTa — OHO MOXET OKa3aThCsl HeHa-
JEXHBIM. JINd 3T0T0 MOoBepX YIUIOTHEHWSA
KIOYT Kyco4YeK CMOB WiIH KaHU(DOIH H,
aKKypaTHO pacrulaBiisia ero ¢iabo pasorpe-
THIM TIAJTILHHKOM, TIOKPHIBAKOT BCIO TIOBEp-
XHOCTBb YIUIOTHCHHS WIM KOMIIayHIa, He
KACasACh XKaJIOM TIAsIBHUKA OTHOBPEMEHHO
LIEHTPAJILHOTO BHIBOJIA ¥ KPOMKM CTaKaHa.

B «xo3siicTBe» KAXIOTO panvomo6uTes
€CTh BBIIIENIIHE W3 CTPOSl, BHICOXIIHE 3JIe-
MEHTBHI C YaCTHWHO PavbeICHHMMM CTeHKa~
MH CTaKaHOB, pa3psOKCHHBIC TOJHOCTBIO
WM yacTHuHO. X gailte nmpocto BeIGpacs!-
BalOT, HAJIeKO He TIOJIHOCTBIO MCTIONb3Ys
LeHHBIE MaTepHalbl. A Bellb aXe TaKUM
3/IeMEHTaM MOXHO, MO KpaifHeill Mepe Jac-
THYHO, BCpPHYTh MX HEKOIZa YTpadeHHYIO
paGorocnocoGHocTs. [IAs 3TOro, Kak M B
NpeABIIYLIeM Cydae, TIOBEPXHOCTh CTaKa-
Ha OYHIAKOT OT HaKlieeK, NOJATEKOB KOMITa-
YHMIa, 3aCOXIIMX coJieif, BHICTYIIMBIIMX B
MeCTax TIOBpeXUeHMH, IpeaBapUTEIIHHO
pa3’MOYMB HX B Bofie. 3aTeM Ha PacCTOSHHH
10...11 MM oT BepxHero Kpad cTakaHa, Tak
YTO6HI HE 33JIETh, TIO BOIMOXHOCTH, YIUIOT-
HeHMA U MELIIOYKA C TIEPEKHCHIO MapraHLa,
HIMIOM NPOKAJBIBAIOT B CTEHKE OTBEpPCTHE
JaHaMeTpoM 1,5...2 MM ¥ ellie OIHO TaKOe Xe
OTBEPCTHE Ha PACCTOSIHUH 2...3 MM OT Jio-
Hpaoka. Hiuno pormkHo BoiTH Briry6b, YyTh
HAMCKOCOK, YTOGBI HE TIOBPEAMTH YIOJb-
HBIA CTepXeHb, MPHMEPHO Ha 3/4 nHaMeT-
pa BJIeMeHTa.

YT1o6H B nanbHelIeM KoMITayHI YIUIOT-
HEHMs He 3arpsi3HA pacTBOp, B KOTOpOM
351eMeHT o6pabaThiBaloT GyMaXHBIM BOpO-
THMYKOM — TIONIOCKY GYMaru HaBepTHIBAIOT
TIOBEPX CTaKaHa B HBa-TpH CJOA (HOJDKHA
BO3BBILIATHCA Hal cTakaHoM Ha 10...15 vm)



M CTATHBAJOT HECKONBKUMM BUTKAMH TOH-
Koit npoponoku. Eciav Takoit BOpOTHHYOK
MEPEKPHIBACT BEPXHEE OTBEPCTHE B CTaKa-
He, GyMary B 3TOM MeCTe IPOKAJBIBAIOT
UIHIOM.

CHayajia OCTaTKH BHICOXILIETO WM 3aTyc-
TeBLICTO IJIEKTPONMTA CJENYeT HACHITHTH
BJATOH M, 110 BO3MOXHOCTH, TIPOTTHTATH €10
HAJIET TPYAHOPaCTBOPHMBIX COJIeH Ha BHYT-
peHHeEH MOBEPXHOCTH LIMHKOBOTO CTaKaHa.
Jna atoro aneMeHT morpyxaloT B 15...18-
TIPOLICHTHBIH pPacTBOp XNOPHCTOTO AMMO-
HMA (TMCTOTO LIS aHallK3a) B AHCTHLUIMPO-
BaHHOM BOJiE TaK, YTOOH! BEpXHEe OTBEPCTHE
B CTaKaHe GbUIO HYOKE YPOBHS XHAKOCTH Ha
3...5 mm. [Ina pasmsardeHus M xopoiuei
TIPONHTKH ITyGHHHBIX CJIOEB 3IEMEHT BBI-
JIEPXUBAIOT B PacTBOPE He MEHEE CYTOK, HE
JOTYCKAsd KOHTAKTHPOBAHMA €TI0 € JIATyH-
HBIM KOJITIAYKOM BBIBOAa NOJIOXKHTEILHOTO
anexTpona. Ecim Katum pacTBopa monaja-
10T BHYTPB ITPENIOXPaHHTEILHOTO BOPOTHUY -
Xa, WX aKKYPaTHO YHaJAIoT.

Hanee cocysi ¢ OTHHM HIH HECKOJILKHMH
BOCCTaHAaBIIMBaCMBIMM 3JIEMEHTaMH B pac-
TBOpe HaipeBaloT B BongHOM GaHe mo 90...
95 °C, oxnaxmalor, CHOBA HarpeBaloT H
OXJIAXAAWT... U Tak HECKOJIBKO pa3, Moka
M3 06oMX OTBepCTHH B CTaKaHe 3NEMEHTa
NMpPH OuYEpelHOM HarpeBaHMM He MpeKpa-
THTCA YAcTO¢ BbIIEJICHHE Iy3BIPHKOB a3a C
XapaXTepHBIM 3araxoM aMmHaxa. [1yssips-
KM rasa MOIYT NpOPHIBATbCA M Yepe3 pac-
TUIABNICHHBIN KOMNAYHNO YTUIOTHEHMS, Ha
HHUX He ciiemyer ofpaiiaTh BHUMaHHE.

Ws6eiTkaM pacTBOpa, OXJIAXKICHHOIO B
MIOCNEAHHUI pa3, Al0T CTeYh U3 OTBEPCTHI,
yHandgoT GyMaXHbIH BOPOTHMUOK H 3J€-
MEHT, PacTioJIOXUB €10 TOPH3OHTAILHO OT-
BEPCTHSIMH BBEDX, CTAaBAT Ha 3apsiaky. Bo
BpeMs 3apANKH OPMEHTHDYIOTCS HE HA Ha-
NIpSDKEHHE MCTOYHHKA MMTaHMsA, a HA 3Ha-
YyeHHe MOCTOAHHOMH cocTamifloLIeil acuM-
MCTPHYHOTO TOKa, KoTopoe ( Bo H3bexaHHe
HaIpeBa M BBUIABIMBAHMA 37CKTPOJIMTA U3
OTBEPCTHH ra3zamMH, BBUICIAIOLIMMHCA MPU
MoA3apAnKe) He MOOJDKHO NpeBbILIaTh
40...60MA maa snementoB 373 wm 20...
30 MA g aneMeHToB 332.

OnHako He Bce BOCCTaHARIMBaeMbIC 3Jic-
MEHTHI BT ce6A OMUHAKOBO B TpoLiecce
3apAIKU WX OT 12...16 4acoB 0 HECKOJLKMX
CYTOK. DTO 38BHCHT B OCHOBHOM OT COCTO-
SIHMA 3JIEMEHTa JIO €10 BOCCTAHOBJICHMA:
YCIOBHit SKCILTYaTalMH, CTENECHH NMOBpPEX-
JIEHMsl CTaKaHa M T.N.

llepen ycraHoBkoH sneMeHTa Ha NOA3a-
PAAKY HEJMIIHE HIMEPHTH TOK KOPOTKOIO
3aMBIKAHMA TIYTEM KpaTKOBPEMCHHOIO
(JoJM CeKyHIbI) TIOOKIDOYEHHA €10 K aM-
nepMeTpy. Takoe HaMepeHHe NO3BOIIAT CY-
JINTH O CIOCOGHOCTH 3NeMeHTa K BOCCTa-
HORJIEHHIO paboTocnioco6HocTH. HanpuMmep,
aneMeHT 373, maloumit TOK KOpOTKOro 3a-
MeikaHuA 1,5..2 A, BOCCTaHABIMBaeTCA
xopo1o, a npu Toke 0,8...1,2 A — TpyaiHo.
A ecmu 370T TOK He npessiaer 0,3...0,5 A,
3HAYUT 3JIEMEHT G0 ITy6oKo paspsokeH,
JMG0 HApOCTBI BHYTPEHHHMX HEPacTBODH-
MBIX conel HacTOJILKO TUIOTHEI M CLIEMEH-
THPOBAHBI, YTO TUIOXO BOCTIPHHMMAIOT YB-
naxHeune. Taxkoil 3neMEHT cCOMHMTENEeH
M, Yallie BCero, BOCCTAHOBJICHHIO HE MO~
erci, 0COGEHHO, €CIH CTAKAH HE MMeeT
BHIWMBIX NMOBPEXACHHIA.

B npoliecce 3apAaKH KOHTPOJIMPYIOT Ha-
NIpsDKEHHE KAXKIOTO AIEMEHTa. 31ech MOX-
HO CTOJIKHYTBCA € pa3sHBIMH cirydasivMu. Tak,
Hampumep, GHICTPoe WIM Me/JIEHHOE Ha-

PpacTaHve HalpsOKCHMs CBUAETEILCTBYET O
HopManbHO# 3apsnke anemeHta. Ho mo-
NyCKaTh MOBHIILICHHE HanpsokeHua Gonee
1,9...2 B He pekoMenayetea. Ecim anemeHT
OTKINOYMTh OT 3apsiTHOTO YCTpOicTBa M
NOCNe NOAYYacOBOH BBIICPXKKHW HaIpsDKe-
HHEe HA HEM He NMOHW3UTCA Gonee yeM Ha
0,1...0,2 B, 3Ha4MT, OH 3apsKeH. A BOT €CIIH
HanpsDkeHye cpasy Xe namact mo 1,4...1,5
B, Takoit aneMEHT HMeeT GONBILOE BHYT-
peHiee COMPOTHBIEHUE WM 3HAYMTENb-
HBII TOK CaMOPa3pAIKH — OH HETIPUTONCH
Juist paboOTH B YCTPOMCTBaX laXe ¢ MaJIbIMU
TOKAMM Harpy3ku.

U Boo6uie, ec MpH OYEHD IUIMTEILHOK
3apsiKe HANpPsDKEHHE IEMEHTA He TMPEBhI-
maer 1,5...1,6 B, a Tem 6onee, ecim mocie
HEKOTOPOTO NOBRIIIEHHS HATIPSDKCHHA Ha-
6rmonaeTcs TCHICHLMS K €70 YMEHBIIIEHHIO,
3HAYMT OCTATOYHAA AEKTPHIECKAA EMKOCTD
aleMeHTa HeBeKa. OH T10X0 BOCIIPHHU-
MaeT 3apsf.

U Bce Xe, eclM TOK KOPOTKOTO 3aMBIKa-
HMsa snemenTa He meHee 0,8...0,9 A, ero
TOXE MOXHO HCNOJb30BaTh B pagyoanmna-
parype. Hampumep, KOMIUIGKT TaKMx avie-
MEHTOB JIHTEIbHOE BpeMs paGotan B ipu-
emHuke BBQ-201 npu nepHomuteckoi
nop3apaaxke TokoMm 10...]2 MA. H, xax
MoKa3ami HaGmoneHusA, eMKOCTh M TOK
KOpPOTKOTO 3aMBIKAHWA 3NEMEHTOB MEJH-
JIEHHO YBEIMUMBAJIKCH.

ToK KOPOTKOIO 3aMBIKAHMS BOCCTaHOB-
JICHHOTO H 3aPSTKEHHOTO 3JIEMEHTA MOIDKEH
6BITh He MeHee 2,5...3 A IpH OCTaTOYHOM
HanpsokeHuH 1,65..1,8 B.

IloBpexXneHHA NOBEPXHOCTH CTEHOK LMK~
KOBOTO CTaKaHa H KaBepHH MaJi0 BIMSAIOT
Ha CHOCOGHOCTD 3NIEMEHTa K BOCCTAHOBJIE-
HM10. T'opa3no KpUTHYHEEe COCTOAHHE €ro
TIOJIOXHUTEIBHOTO AICKTPOMa, a TAKXKE KO-
JHYECTBO M COCTaB HEPaCTBOPMMBIX OTJIO-
XEHMH Ha BHYTpEHHEH NMOBEPXHOCTH CTa-
xaHa. Tak, NONOXHMTENBHEIH SICKTPOX
pa3pylIeHHOTO U HETORHOTO VIS BOCCTa-
HORJICHMSA 3JIEMEHTa, MOTPYXEHHEIA C LIMH-
KOBBIM LWIMHIPOM B PACTBOD XJIOPHCTOTO
aMMOHMUA, NOCHE IIMUTCIBPHOR 3apsiku
aCHMMETPHYHBIM TOKOM TOBBICHN CBOE
HANpspKeHHe (MO OTHOLIEHMIO K LIMHKY) C
0,8 mo 2,05 B. TIpH 3ToM Ha NOBEPXHOCTH
LIMHKOBOTO 2JIEKTpofa Habmoaanocy oTno-
JKEHME YaCTHIL LIMHKA, /1200 CLEeIUIEHHBIX C
ocHoBoif. Cpexxill Xe INEKTPOIMT coeu-
HEHMU LIMHKAa He cofiepXall. OHH, cefoBa-
TEJIPHO, PHUCYTCTBOBANY B TOMIIE NONOXH-
TENBHOTO 3NeKTpona B  BHIE
TPYIHOPAacCTBOPMMBIX coneli M mnonamM B
3JIEKTPOJIAT TIpH OGpaTHOM mepexoae HH-
3IMX OKHCIIOB MapraHlia B €10 JBYOKHCD,
T.€. NPH OKHCJICHHH TOKOM BELIECTBA MO-
JIOXHUTEJIBHOIO 3JEKTPOJa.

Ilo oxoH4yaHMM 3apslKH, KOIIa HAIps-
XeHHe Ha aneMeHTe Joctumo 1,9 B v
CTaGHIIH3HPOBAJIOCH, HYXHO IOXNATHCA
MOJHOTO TIpEKpallieHHs BHUICNCHUS Ta3oB
M3 OTBEPCTH, OCTABHB JIEMEHT B [IOKOC Ha
3—4 mHA. A YTOGH 3NEKTPONIMT HE BHICH-
XaJ1, KABEPHBI CJIEIYeT 3aLTaKIeBaTh CMECBIO
KJIesi ¢ KPaXMajloM H B HIDKHEE OTBEPCTHE
TYTO BCTABHTH KIMHEIICK H3 CHHYKH, CMa-
3aHHBIA KiieeM. Tlo HCTedeHHHM YKa3aHHOTO
CpOKa BepXHee OTBEPCTHE 3aKPHIBAIOT aHa-
JIOTHYHBIM 00pa3oM, CTakaH NOKPHBAlOT
KJIeEM LI METasL1a, IOCJIE Yero OKIIEHBAlOT
IBYMSA-TpeMs CJIOAMH GyMaru.

B kadecTBe 3apAOHBIX YCTPOHCTB MOXHO
HMCNOJIb30BaTh onucaHubie B [1,2]. Ouu
MaJlo YeM OTJIMYAlOTCA OfMH OT IpYToro.

Onupasch Ha COOCTBEHHBIH OTIBIT, CUMTAI0
BO3MOXHBIM BBHICKA3aTb CBOE MHEHHME O
HEKOTOPBIX OCOGCHHOCTAX PEXMMOB 3K-
CIUTyaTallMM M BHOOpa metanel JUIA 3THX
YCTpOICTB.

B npouecce 3apsnKH 3NeMEHTa ACHMMET-
PWIHEIM TOKOM JaXe HeGobiune Koneba-
HMS CETCBOTO HANIPAXCHHS PE3KO M3IMEHSA-
10T TOK 33apsAiKH — OH YMEHBILUAcTCs 10
Mepe pocTa HaNpsOKeHMs Ha 3NieMeHTe. B
pe3yJIsTaTe YMEHbIIACTCS ONMAaCHOCTh Nepe-
3apsIKM 3NEMEHTa, BEeAyILEH K pa3lfioxe-
HUIO 3JEKTPOJMTa M BBUICICHHIO Ta3oB,
cnocobHbIX HapymuTh repMerH3almio. Ho
3TO CBOHCTBO 3apATHOTO YCTpOiicTBa TpEOy-
eT THIaTeJILHOTO nopGopa BBITPAMMTCIIB-
HBIX THOMOB IO WICHTHYHOCTH XapakTe-
p¥cTuk. HHaue 3apsaXaeMbie 3NE€MEHTHL
OKaXyTCA B HEPaBHBIX YCIOBHX — pa3bpoc
3apANHOTO TOKa Moxer mocturars 150...
200 %. Bo u3bexaHue HarpeBa 3N€MEHTOB
M WX Dpa3repMEeTH3alMHU TOK 3apalkH He
JIOJDKEH TIPEBRILIATH BIOJIHE ONPENeNCHHO-
ro 3HaYeHus1. ClicAOBATENBHO, U COIMIa-
COB2RHMA € XaPAaKTCPHCTHKAMM JTHONOB Ha-
TIpAXEHHE NEPEMEHHOTO TOKAa NHTaHMA
HOJDKHO 6BITh CTaGHIIM3HPOBaHO M He 065-
3areJbHO paBHo 2,45 B, xak cka3aHo B [1]
— HanpsDKEHHE TOKA 3apsAIKH MOXeET OBITh
B npefenax 2,1...2,6 B.

KpoMe T0r10, BCTpeyaloTcsi 3NEMEHTH, Y
KOTOPHIX HATpsSDKEHHE B KOHLIC 3apsSITKH HE
npepsnuacr 1,6...1,7 B 1 maxe 1,5...1,55 B,
a 3HAYMT, HE MOXET GBITh OGLIMM KPHTEPH-
€M OKOH4YaHHUA 3apAnku. Iloaromy my4iue
3IEMEHT HE03apPATUTH, YeM NEpPE3apsANHTD,
OPHMEHTUDYACH Ha €10 3NEKTPOEMKOCTh M
3HaueHMe 3apATHOTO TOKA.

B 3tom otnouesuu B.boroMonor co-
BEpLICHHO MpaB, pPeKOMEHTysA 3apsKaTh
aneMeHT B TedeHue 8 wacos. Ilpu Toke
50...70 MA, yuuremas HH3kui KI1J ero
MCIIOJIE30BaHUS, 3NeMEHT 373 npH 3apsaxe
nony4uT e 6onee 10 % oT rapaHTHPOBAH-
HOH 33BOJIOM €MKOCTH.

Boobuie Xe, pa3pAkeHHbI WIK NONy-
PaspsOKEHHBIH 3NleMEHT TpeGyeT Goee IUIH-
TEILHOTO BPEMEHH 3apSAKH — CYTKK MITH
Gosee NMPH ONMTHMAJIBHOM 3HAYEHMH TOKA
3apsiaku. IlepBoHavyanbHast €MKOCTEH aJie-
MEHTa NTPH BTOPHIHOM €10 HCNIOJIB30BAHHH
HHKOLIa He MOXeT GBIThb BOCCTAHOBJIEHA
noyHocTeIo [3].

Koseunto, onucannhoii criocof BoccTa-
HORJICHHWA TAJIbBAHHYCCKMX 3TICMEHTOB TPE-
6yeT 3HaYUTEILHOTO BpeMeHH, TIOHCKa oI~
THMANBHLIX MPHEMOB. 3aTO K <OKM3HH»
BO3BpAIAIOTCA OYEHb MHOTHE 3JIEMEHTEI,
BIUIOTH [0 TAKHX, Y KOTOPBIX COXPaHWIIOCh
75...80 % LIAHKOBOTO CTAKaHa.

HHorna nipoliecc BOCCTaHOBACHNSA yIacT-
cs1 ynpocruts. Ecim, HanpuMep, pa3pyiie-
HHe CTaKaHa HAaTHHACTCA JIMILDL B HECKOJIb-
KHX TOYKaX, 3JIEKTPOJIHT HE BHICOX M
BHITEKAET TOJIKO B MECTax TOBPEXKACHMA,
CTaKaH TaKOTO 3JEMEHTa CICHYeT 3aduC-
THTh, NPOMBITD, 3allNAaKNeBaTh HebopilHe
KABEPHEI, TIOKPHITH JIAKOM H, eciH Tpebyer-
©sl, NOA3apsIHTD.

INpeanonoxuM, YTO SJCKTPOJUT BHICOX
HE NOJHOCTBIO M 3JIEMEHT MOCHE 3apsAfKU
naer Hanpsokewue 1,5 B, koropoe mnpu
NMOAKTIOYEHHH HAIpy3KH Pe3KO YMEHbIla-
erca go 1,2..1,3 B. B 310M ciydac MOXHO
OTPaHUYMUTBCA YBIAXKHEHHEM 37IEKTPOJIHTA.
Ilponenar nBa OTBEPCTHSA B IMHKOBOM CTa-
KaHe, Hal0 MPOKHIIATUTD AIEMEHT B MUHH-
MaJbHO BO3IMOXHOM 0GBeMe BOMOB, OXJa-
JINTH BMECTe C COCYIOM M OCTaBMTh Ha 8...12
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4acoB U NPONMTKH. Y Tak HeCcKOMBbKo pas.
Ilpu 3T0M BOOy B COCYAiEe HE MEHAIOT, a
JKilb NOJHBAIOT IO YPOBHS, YyTh 3aKphl-
BaJOLIEro BepXHee OTBEPCTHE B IHMHKO-
BoM 3neKTposie. Ilocie 3toro oTBepeTHs B
CTaKaHe 3aTHIKAIOT KJIMHBSIMM U3 CITHYEK
H HAHOCAT NPOPHUNTAKTHYECKOE MOKPBI-
THe. Takoil 3neMeHT criocoBen cpasy naTh
ToK Ge3 nipeiBapUTENbHOMN MOA3APAIKH.

Ecmm nuiowans KaBepHbl Gollbliiasi, To
CTaKaH Iocjie LIMaKiIesky U 3alUTHOIO
MOKPHITHA TIONE3HO OKIEHTh He TONLKO
GyMaroii, HO ¥ TOHKOM TKAHbBIO, IPOIH-
TaHHOM JIAKOM HIIH CMOJIOMN.

Ilpu ocTpoii HEOGXOAMMOCTH MOXHO
HCTIONB30BaTh [laXe 3JEMEHT C coBep-
IIEHHO pa3pyillleHHBIM cTakaHom. Jnsa
3TOI0 ¢ MEIIOYKA, CONEPXAIero Inepe-
KHCh Mapraliia B OymaxHoil oGonoyxke,
YAQISIOT 34COXIIME COMH, CTapasch He
rnospeIuTh GyMary. OuHIlleHHBIH TakuM
006pa3oM NONOXUTENLHLIA 3IeKTpo/], Io-
MEILaloT B CTeKJIAHHBIA MIIN KepaMHyec-
KU COCY1 HECKOJIBKO GOIbILero JHaMeT-
Pa H OKpYXaloT ero MoJIOCKOiM aIIOMHHHS
TomuuHo# 0,2...0,5 MM, H3orHyTOH O
BHYTpeHHeMy OHaMeTpy cocyna. Cocyn
HanonHsor Bopoil. Tlocae Takoiét mpo-
MHUTKH MEIIOYKA C IBYOKHUCHIO MapraHIa
3JIeMeHT crIOCOOEH MUTATh Harpy3Ky To-
xoM jio 0,1 A npy nanpsokenuu 1,1...1,2
B B TedeHHe HECKOIBKHX 94COB.

Hrax, He ToporHTech BBIGpAcpBaTh BbI-
iefiiliHe H3 cTpos Gatapen. OHU MoOTyT
BaM ellle IpHrofuTLes. IlposiBuTe Tepre-
HHe [IPH IIPOIIUTKE PAaCTBOPOM BhICOXIlIe-
ro 3JleMeHTa, He onacaiitech KpaTKOBpe-
MeHHOH IpOBEPKM TOKOM KOPOTKOIO
3aMBIKaHUs CTeNIEHH HCTOLIEHHKS Belllec-
TBa [MOJNOXKHUTEJBHOIO 3JEKTpofia — BCE
PaBHO TEPSATH 3/iech HEYero. A IIaBHOE,
He IOITYCKAMTe Ilepe3apsaIKy, Bellylllei K
nopye 37AeMeHTa: KaK TOJILKO HallpsDke-
HHEe Ha HEM IIEPECTaHeT PacTH H Aaxe
HayHeT YMEHBIIATLCH NPH HEH3MEHHOM
3apSATHOM TOKE, HEMeIUIEHHO IpepbIBai-
Te 3apanky. Jlydiliero noGHTheS He
yaactses. Kak 107110 MOXHO XpaHHTE BOC-
CTaHOBNeHHBle 3McMeHTHI? B mpolecce
BOCCTAHOBJIEHHS H, OCOOEHHO ,eCH MpH
ITOM MPHXOSHTCS JIMKBHAHPOBAThH Ka-
BEPHBL, B 3IEKTPOJIUT MONAAAIOT IIOCTO-
POHHHE IPHMecH, YBEIHUHBAIOIIHE TOK
camopaspsaiky. IloaToMy cpok xpaHeHus
BOCCTaHORJIEHHOI'O 3JIEMEHTA 10 CpaBHe-
HHIO CO CBEXHM YMEHbIIIACTCH IPUMEPHO
B [[Ba pasa.

B. NOrAPCKWUA
r. Xaprxop

JUTEPATYPA

1. Boromonos B. Bropasi «XXu3Hb» ranbsaHu-
4ocKMX anemeHToB. — Paano, 1991, Ne 5, c.64 —
67.

2. Bepxosues O.I'., Jiovos K.I. MNpakTuyec-
Kue coseTbi MacTtepy-nioburenio, 2-e uag. — Jl.:
1987.

3. Pomanos B.B., Xawes I0.M. Xumudeckne
MCTOMHUKM Toka, 2-e uan. — M.:. Coserckoe
panmo, 1978.

4. Bppsn-Tpys T. XuMU4ECKME MCTONHHKM
aneprum. Mep. c Hem. — M.: Mup, 1974,

38 PaOMONesB, 1993+,

)

UCTOYHUKW NUTAHUSA

CUTHAJIN3ATOP PA3PALOKN
AKKYMYITATOPHOW
BATAPEWN

TOGB! TIPOJUIMTE ©KM3HB» aKKYMYIATOpHOH Gatapeéwm 7/1-0,115, Manmo B mpouecce
q IKCILTYaTallMM KOHTPOJIMPOBATD €¢-HalPsXKEHHE U HE JOIYCKATh, YTOOhI OHO CHHKa-
JIoch KO TIpeficIbHOIO 3HadeHMst — 7 B. Jlywun€ Bcero ¢ srolt 3amaveit cnipasutcs
ABTOMATHYeCKOE YCTpOMCTBO. A Tak Kak Garapeu 7/1-0,115 ofbrno wcnonn3ylor s
TIMTaHMSl MAJIOrabapMTHEIX PATMONPMEMHHMKOB, TO M 3T0 YCTPOHCTBO MOMKHO GHITH
HEGONBIIMM — YTOOBI YMECTHTBCA B KOPITyce NPHEMHHKA.

Cxema TaKOTO CHTHAlK3aTOpa NpMBefcHa Ha puc. 1. OcHOBOH aBTOMaTa C.
TCHEpaTop KOPOTKHX MMITYJECOB, cOOpaHHBIH Ha OITHONEPEXOIHOM TPaH3HCTOpE 311
Oco6eHHOCTB FeHepaTopa 3aKmoYacTcs B TOM, YTO é;aﬁoTaeT OH TOJILKO FIPM ONIPELCSICHHOM
COOTHOLICHHH HATIPSIKEHHI Ha SMMTTepe M 6ase 62 Tpazucropa. YroObl MpeBpaTHTD €10
B NOPOTOBBIH 3JIEMEHT, HANPSKEHUE Ha IMUTTepE TPAHIUCTOPa CTAGHIM3HPOBAHO CTabu-
Jmzatopom VDIR3. Tok craumsaluy HeBbiCOK. CHENaHO Xe TaK HCKIIOYMTENBHO C
LICIHIO TIOBBILICHHSA 3KOHOMHYHOCTH M HE CKa3bIBAE€TCA Ha HOpMaJibHO#H paboTe ycTpocT-
Ba.

Ilpu HOpMaTLHOM HampsDKEHWM aKKYMYNATOPHOH Gatapen Ha 6aze 62 tpaHaucropa
SyaeT HanpsDKEHME, TIPH KOTOPOM €10 D-N MEPEXOT He OTKphiBaeTcs. Eeu HanpsokeHue
GaTapeu, cHIDKaAch, cTaHeT MeHee 7 B, Ha Gase 62 OHO ToXe YMEHBUIMTCS, B pe3yibTaTe
HCTO HAIpSDKCHHE HA 3MHMTTEPE OKAXKETCA MOCTATOMHBIM JUIS OTKPHIBAHMSA TiEpexona
TPaH3MCTOpa W GBICTPOl pa3pANKM HYepe3 Hero M pesucrop RS komnencatopa C1. Ha
peaucrope RS Bo3HMKaeT HMITyJibe HanpspkeHus amiuitynoit 0,5...1 B. ITocne paspsamku
KoHzexcatop C1 BHOBb Ha4MHACT 3apsAKaThbesl Hepes pesucrop R1 u npoliece noBropserca
CHOBa.

Taknm ofipazom, Ha pesnctope R5 GopMMpPyIoTCs MMITYIbChl HANPSDKCHMSA, CIICAYIOIIME
€ 4acTOTO# HECKOIbKO AECATKOB MU COTEH Tepli, KOTOpHIE Yepe3 KoHaeHcaTop C2 MoxaioT
Ha BXOX YCHIIHTEJIA paIMonipueMHHKa. [IpH 3TOM ¢ Tako# Xe 4acToToi M3 AMHAMWYECKOH
TOJIOBKY NPHEMHMKA CHbAUHBI ETYKH, CBUICTENLCTBYIOLIME O pa3psike Garaper HiDke
HONYCTUMOTO YPOBHS.

Bce neTamM cMrianu3aropa CMOHTHPOBAHBI Ha TEYaTHOM IUlate pasmMcpaMM 27x27 MM

MC. 2). TpaH3HCTOp MOXeET GBITh JN06BLIM M3 cepnu KT117, crabumitpon — KC156A wn

C147A, pesncropsr — BC, MIIT, konzencaropst — KJIC, KM

INon6opom _lpcaucmpa Rl pofmBajorcss, 4To6b1 reHeparop HauuHan pa6oTaTh Npu
HanpsokeHuH 7 B u Menee. [lociie 3TOI0 ONBITHEIM NMyTeM HaXOAST TOYKY NONKITIOYCHHSA
CHFHaNM3aTopa K yeuimtemo 349 mpueMHuka. /114 31010 peaucrop R1 BpeMeHHO 3aMEIKaI0T
TPOBOJIOYHOW NEPEeMBIMKOM M, NONKMOYasd Mpasblil (M0 cxeMe) BHIBOI KoHAeHcaTopa C2
K LICTIAM YCHIMTENA BO3MOXHO GIXe K €I0 BBIXOJTY, HAXOAAT ONTHMATLHYIO TPOMKOCTL
3ByYaHUs TonoBKM 6e3 HapyuleHMs KadecTBa paGoThl pagMoripyeMHMKa. Ilocie 3ToTO
MPOBOJIOYHYI0 NMEPEMBIMKY YAAKIIOT H MOHTaXHYIO IUIaTy BCTPaHUBAIOT B KOPITYC MIPHEMHH-
Ka.

/- K -’(-7 ¥ 1‘ Orum —
A1 f
150K
174
N vt }
KC1564 I -
K439
RZ
240K
~Vpum
Puc. 1
Puc. 2
PA3PABOTAHO B JIAGOPATOPUM
XYPHANA "PAOQVNO”

ﬂpu XCJIaHHH 4acCTOTY 3BYKOBOIO CHIHa/Ta MOXHO U3IMEHHTDL IIOI[GOpOM KOHICHCAaTOpa
1

'fox, NOTpefiliie MBI CHTHAIM3aTOPOM OT aKKYMYJIATOpHO# Gatapen, HTaloNIeil pUeM-
HMK, HE NpHBBILIACT 0,8...0,9 MA.

W. HEYAEB
r. Kypcx
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NOBLILLUEHWE TPOMKOCTU
3BYYAHUA NbE3OU3NYYHATHENA

3ByKOBHS Mbeaouanyyareny cepuu 3 ua-sa Masnibix raGapuTos ¥ SKOHOMUYHOCTH
HaXOANAT WHpoKoe NpMMeHeHWe B paauoNoGUTeNbCKMX KOHCTPYKLUMAX B Ka4ecTse

BBYKOBLIX MHAWKATOPOB.

Wx ycraHaBnBaloT B XOMMLIOTEPH, KBaPTUPHLI® 3/IeKTPOH-

Hble BBOHKM, TenedOHHLI® BLI3LIBHLIE® YCTPOCTBA, NMPOGHUKM, WIPYWKWA W Ap.
OcHoBHOlM «nedexT» 3TMX 3Bykoussyyareneli — HejfoctaTouHas FPOMKOCTh AJist
MHOTMX KOHKPETHBIX Cy4aeB MCNo/L30BaHust, 0C0GeHHO NPy HU3KOBONLTHOM NUTAa-

HUN.

BHUMaHu0 YuTaTenel M NnpejviaraeM ABe CTaTbi, B KOTOPLIX onWcaHL cnocobul

yCTpaHeHUst 3TOro Heaocrarka.

B 6onblumMHCTBE YCTPOMCTB Nbeaouany-
yarens BKMOYeH HA BHIXOOE NOMMHEcKOro
anemenrta TT/1 (unu cTpykTyptl KMOT).
Hanpsxetve Ha uanydatene npencras-
naet coboil UMNYNBLCHYIo NocnenoBaresb.
HOCTb C NoTMNecknmu yposHamu (2,5...
5 B) u yacrtotoii ot 100 ao 10000 Mu. Ans
NOBLILLIEHU MPOMKOCTU 3BY4aHWUA uany-
Yarens 1 UCNONL3YIO NPOCTENLLWA YCUNU-
Tenb (CM. cxeMy Ha puc. 1). B HeM Harpys-
KO CRYXMT NapannensHuin LC-KoHTYp,
cocTaBfieHHHN U3 apykouanyqatens HA1
v xatywku L1,

MNpy nopaye Ha 6asy TpaHaucTopa VT 1
WMIYNLCHOMO CUIHANA B KOHTYPE BO3HU-
KAIOT pe3oHaHCHbie konebaHus, amnamn-
Tyna HanNpsikeHWs1 KOTOPLIX MOXET 3Ha4Yu-
TeNLHO NPEBLILLATL HANPFXeHUe MMTaHUA
yeunurens. 3ByKOM3Nyyatenu pasHbiX
TUMOB WMEIOT 3HayeHms cobeTBeHHON
3BYKOBOM PE30HAHCHOW 4aCTOThHl, Haxo-
asumpecs B Npenenax 2...8 klMu. Nosromy
LA KXKAOTO KOHKPETHOro cnyydasa Heob-
xoaumo nogobparb Haunyullee coyeTa-
Hue NapamMeTpoB KoHTypa. TeM6p 3syya-
HUR MOXHO WSMEHHTh BKIOYEHUEM
nononuurensHoro koHaeHcartopa C1 (wnu
nopGopkoii uucna BuTKoB Karywky L1,
4TO, KOHEYHO Xe, MeHee yRobGHo).

B kauecTBe MpaKTU4eCKoro Npumepa
onucaHHOro BKMIOYEHWA Nbe3ouanyuare-
N Ha pYC.2 NpeacTasneHa cxemMa HU3Ko-
BONbTHOrO 3B8YKOBOFO wHOWKaTopa. MH-

Puc. 1
/] R1™ SA1 2 l
/|22 K ’ VT, » B,
B v7i |KT3616
= L1 1000 KT315T 4+
HAT /G 2’5 &
an-1 Lr4
Puc. 2

oukatop paGotocnocoGeH NpU HanpsXxe-
HUY NUTaHUR B Npeaenax ot 2 oo 0,7 B u
norpebnset Tok He Gonee 5 MA. YcTpoiicT-
Bo NpeacTasnser coboi agToreHeparop Ha
TpaH3UCTOpaX pa3Holi CTPYKTYPH C Henoc-
peacTBeHHON CBAShIO.

Karywka L1 cogepxut 600 BUTKOB Npo-
poaa N3B-10,08 (0,1 wwm 0,12), HaMoTaH-
HbIX Ha ckneeHHbe kneem BP-2 wm Bd-4
nBakonbua Tunopasmepa K10x6x3 ua dep-
puta 700HM1 (vnm 1000HH). HamGonbiuan
rPOMKOCTL 3By4aHWs COOTBETCTBYET CO-
BNAfEHUIO YacTOTH aBTOreHepatopa M
co6CcTBEeHHOW pe3oHaHCHOW 4acToThl
nbe3ouanyuaTens.

UnrepeceH BapuaHT NpUMEHeHUa 3TOro
UHOMKATOpA ANa NOBLILLeHUs 6e3onacHoc-
TV BoXaeHUs1 aBToMoGuna B HovHoe Bpe-
Msl. 3TO YCTPOWCTBO NPenATCTBYET 3achi-
NaHUIO BOAUTENs1 BO BpeMsl ABWKEHUR
(ycTpoiicTeo «aHTUCOH»). UHauKaTop BMecTe
C UCTOHHUKOM NUTaHWA KPenaT Ha YNpyroi
ckoGe-0rofiopbe C TakKUM pacyeToMm, NTo-
6ni, Korga cxoby HaneBaloT Ha ronoBy,
uanyuarefib oKasaics NPUXETLIM K yXy.

Mpy rny6okoM HakIoOHE ronosu (B MO-
MEHT 3achinaHus) 3aMKHYTCA KOHTaKTs! SA1
W BKIIOYAT UHAUKATOP — FPOMKUIA CUrHA
MrHoBeHHo pasbyout Boawtens. Pasyme-
eTcA, HaaeXHocTb paboTsl ycTpoiicTea Gy-
[ET BO MHOFOM 3aBUCETh OT KOHCTPYKLIMK
pmouarens SAL. -

WU. LULENECTOB
r. Mockga

LR

MpoMKOCTL 3BYHaHWUa Nbe3ouanyuartens
cepun 3M nNpu BKICNEHUU €FO MeXay
BLIXOAOM FeHeparopa # 06LLpM NPOBOAOM
penko GbiBaeT BNOHe YAOBNETBOPUTENb-
HOW. YBenMuuTb oToavy M3nyqarens MoX-
HO, NOAKMIOYMB €ro K BHIXOAY AOCMONHWU-
TeNLHOrO YNPaBNAeMoro asToreHeparopa,
pa6oralouiero Ha Yactore co6cTBEHHOro
pe3oHaHca uanysarens. leHepatop yno6-
Hee Bcero cobuparb Ha noruveckux ane-
MeHTax.

Ha puc. 1 vsobpaxeHa cxemMa 3ByKOBOIo
rexepatopa ¢ napadasHuM BO3GYXaeH -
em uanydarenn HA1. Takoli cnoco6 Bknio-
YeHUs Harpy3Kku No3BONSIET BYETBEPO yBe-
JIMHUTL MOLLHOCTL M3NYYaemoro curHana.
MopcTpoiika reHeparopa Ha 4acToTy pe3o-
HaHca uanyuatens elie Gonee ysenuumpa-
eT oTRavy.

Puc. 1

oDt K561/47
Puc. 2

lFenepatop MoXHO cobpartb Ha Noru-
YeckUX INEeMeHTaX MUKPOCXEM cepui
K176, K561, 564 v ap. MNpy ykasaHHbIX HA
cxeMe HoMMHanax pe3vucTopoB ¥ KOH-
[EeHCaTopa ero MOXHO HacTREoOWUTE B pe30-
HaHC NpakTUYecKn C NobbiM Uanyuare-
nem cepuu 3. FeHepaTop nerko
BO36YXOaeTCA NPy BHICOKOM YpoBHE Ha
ynpasnsiowem Bxoae u criocober ¢op-
MUPOBAaTh OaXe KOPOTKMEe Lenukun Am-
TenbHocThio B 3...5 mc. Tok , noTpebnse-
MbiiA reHepaTopoM B Nayae, He NPeBLILLEET
HECKOAbKUX Aoneil Mukpoamnepa, Npu
Bo3Gyxaernum — 1...2 MA. Ecnm HeoGxo-
nvmo, ytobel reHepatop BosGyxaancs
Np¥ HU3KOM YPOBHE Ha YNpaBisiolieM
Bxofle, AOCTATOYHO 3aMEHWTL MUKpOCXe-
my K176/1A7 na K1760ES.

Otnada seykousnyqatens euwe Gonee
YBENWNUTCA, €C/IN €70 OTAEUTL OT reHe-
patopa Asyms GydepHbiMy 3neMeHTaMU
(puc.2). 1o o6LACHAETCA YAYHLLEHUEM
ycnosuii Bo36GyxaeHus reHeparopa,
yMeHbLUeHVEM ANMTeNbHOCTU ¢poHTa ¥
cnana ero uMmnynbcoB. B kavectse Gy-
depHbIX MOTYT 6bLITH UCNONL30BaHL CBO-
GoaHLEe INEeMEHTLI TOI Xe MUKPOCXeMH,
Ho Gonblumii adpdexT AanyT MoLLHLIE 3ne-
MeHTh CTpykType KMOI, HanpuMmep,
uuBepTopn MMKpocxemu K56171H2,

OpnHaxo ¥ sTo He npefen. MowHocTs
Uany4aemoro curHana Gyner eule Buile,
ecny focneaosarTeitHo C Nbeaouanyda-
Tenem BMounTs Katywky L1. Ecim ee
MHOYKTUBHOCTL BLIGpaTh Tak, 4Tobbl Ha
YacTOTe MEXaHWYECKOrD pe3oHaHca U3-
siydaTens BO3HUKAN Ghl Y 3NEKTPUHECKIA
PE30HaHC, TO HanpsXxeHWe Ha Harpyake
3HaYUTeNLHO NPEBLICUT HaNpsDKEHME N-
TaHWA MUKPOCXEM reHeparopa C CooT-
BETCTBYIOLMM YBENMNEHUEM MOLLHOCTH
aKyCTUNECKOro Uany4eHus.

WHOYKTMBHOCTb KaTylku MOXHO pac-
cuntate No ¢opmyne: L=25-10%/f2 -
- C,,,» T€ L—MHOYKTUBHOCTb, MIH; e
yacTora peaoHaHca, Ny C,,, — eMKoCTe
uanyyatens, Mxd; B 3aBUCMMOCTH OTTUNA
eMKOoCTb Nesouanysarens cepum 3 Ha-
xoantcs B npenenax 0,03...0,1 mMxd.

3ddexT or MEXaHWYECKOro pe3oHaHca
Gyner ocoeHHo 3aMeTeH B reHepaTope ¢
HWSKOOMHBLIM BBHIXOAOM, TaK KakK BuIXO4-
Hoe CONpOTUBNEHWE BXOOUT B NOcneno-
BaTrenbHLIN LC-KOHTYp U onpenensier ero

NobpOTHOCTDL.
10. BUHOIPALIOB
r. Mocksa
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PAVNOSTIOBUTENIO-KOHCTPYKTOPY

B cratebe nog Takum HassaHWeM, ony6-
nukosBaHHoit B [1], peys wna o aAByx
oaHoBuGparopax, obecrneduBaloLLmx
Gonbiuve AAMTENBHOCTU UMIMYNLCOB NPU
MabiX MOCTOSHHbIX BPEMeHU Bpemsiaa-
Aaowmx uenei. JlocturHyto 3to G6naro-
AapR UCROJIL30BAHUIO B HUX CHETYMKA C
GonbwmnM koabduumeHToM nepecyera.
Ho, kak nokasan aHanus, 060UM MyfbTU-
BuGparopamM NpUCYLUM HeOoCcTaTku —
W3NULLHAR CNOXHOCTb U cnyqaiHas nor-
peLHOCTb, CBR3aHHaA ¢ MNPOU3BONb-
HoCTbIo dasbl 3analoLLEero reHeparopa B
MOMEHT nyckKa.

0O6a 31 HedocTaTKa ycTpaHeHbl B of-
HoBUGpaTope, BLINONHEHHOM IO CXeMe,
npuseneHHoit Ha puc.1,a. B ucxogtom
COCTOSIHUM YCTPOWCTBA Ha BbIXOOe cHeT-
yuka DD2 npucyrctByer HanpsxeHue
BbLICOKOro YPOBHSA, 3anpeulailiee pabo-
Ty reHeparopa, co6paHHOro Ha 3/leMeH-
Tax UWIU-HE (DD1.1, DD1.2) mukpocxe-

C1 430 DD2 K561UET6

Bxod |, 1

uy

1l RlcT2
C2 1000 Ri foxf).
T

CTABUJIbHLIN OAHOBUBPATOP

Ml DDA, Mpyr nvnynbce Bhicokoro ypoBHS
Ha Bxoge cyetiuk DD2 obHynnetcs — Ha
€ro BbiXxoge MosBARETCR HaNpRXeHue HU-
3KOro ypoBHst, paspeluaioiliee paboty re-
HepaTtopa. Mocne Toro, Kak CHeTYUK OTC M-
Taer 2'° umnynbcoB, Ha ero BbiIxone
MOSIBUTCA HaNPXeHWe BLICOKOro YPOBHS,
sanpeLyaoilee paboty reHeparopa. Takum
o6pasom, 1o GpoHTY UMINyNkCa Ha BXoae
3anycka Ha Bbixoae ycTpoicTea opmupy-
eTc] UMNYNbC HU3KOFD YPOBHR ANUTenb-
HOCTbIO B 2'3 UMINMyNbCoB 330al0LLEro reHe-
paropa. Npn 3ToM Ha Bbixoge 2'2(BbiBog 2)
cueTirKa GopMUPYETCS UMMNYNLE BLICOKO-
ro ypoBHSt 81BOE MEHbLLEN ANUTENLHOCTH,
3aKaHYUBAIOLMINCA OOHOBPEMEHHO C OC-
HOBHbIM HWU3KOro YPOBHR, Ha Bbixoge 2''
(BbiBOA 2) —ABauUMNyNLcau 1.4. (puc.1,6).

Mockoneky ¢opmupoBaHiue BuIXOAHOMO
MMNYNLCA BCBIAA HAYMHAETCA M3 OAHOTO M
TOr0 Xe COCTORHVIA 330al0LLErO reHeparo-
pa, TO MCK/IoYaeTc] chydalHas rorpetd-

s

3 Beixod

[R2 100k V! L] o1
212
4 0l |

Boixod

2

VDI K15228 t——xx !

Puc. 2

]

Bxod Ci 1000 41 o2
- . 12| | xs6mes

1 3 Bbixod

I

DDt K176HER
0 Boixod
C\rz\m o

5
Rf Cr2|\sti—
2|, ¢ |5
R2 22k

ISSS
b jjceootm
— |1

VD1 KA503A

N

TS

6

HOCTb [UIUTEeNbHOCTU MMMYNbLCa, CBR3aH-
Hasl C HeonpefeneHHocTbio ¢asbl rexHe-
paropa.

AHanoruuHbiiA OOHOBMGPATOpP MOXHO
co6paTb Ha oaHo Mukpocxeme K176UES,
K176UE12 unu K1761E18. BapuaHT oaHo-
BUGparopa Ha Mukpocxeme K176UES
{pnc.2,a) paboTaeT Tak e, Kak OrnmcaHHbI
Bbillle, HO ero reHeparop cobpaH Ha WUH-
BepTOpax, NpeaHasHaueHHbLIX 4/5 KBapue-
BOro reHeparopa muvkpocxembl [2]. Ona
3anpeTa ero pabork HaNpXeHUe BLICOKO-
ro ypoBHst ¢ Bbixoaa 15 (BbiBog 5) Mukpoc-
XeMbl NMoAAeTcs Ha BXoA uelnM UHBEPTOPOB
reHeparopa yepes avon VD 1. MNpu nopgave
c Bbixopa 15 Ha BxoA sanycka umnynbca
HU3koro yposHs avon VD1 3akpuiBaetcs u
He MelllaeT HopManhHoi pabore reHepartopa.

ArmrensHoCTs UMIMYNECa, GopMUpYEMOro
TakiM OfHOBUGPATOPOM, COOTBETCTRYET 2%
nepyoaa 3a30alollero reHeparopa u, Kak
U B OnMCcaHHOM Bbille YCTPOICTBE, Ha
npeanocnenHeM Bobixoge 14 (sbisog 4)
cueT4MKa popmMUpyeTca UMNYNbLC BbiCo-
KOI'o YPOBHSA BABOE MeHbLUeR anmTens-
HOCTH, a Ha Bbixoge 9 (BbiBog 1) — nayka
13 32 uMNynLCoB.

Cnenyet OTMETUTL, YTO Npu MocTpoe-
HUU opHosuGpaTopa Ha MMKpOCXeme
K176UES no [ 1] cny4aitHas norpeluHocTs
AanTensHoCTU GOPMUPYEMOTO UMIyNL-
ca cocTtaBnana 66l 1/32 or ero anurens-
HOCTH, TaK KaK Ha Madllme NeBsTh pas-
PRAOB cyeTYuKa UMNYNLC OGHYNeHUs He
nocrynaet. B atoM xe BapuaHte ogHo-
BuGparopa B MOMEHT oKoHYaHus Gopmu-
poBaHUs UMNyNbCa BCe TPUITEPDI, KpoMe
nocnepHero, ycraHasnuealoTcA B Hyne-
BOe coOcCTosiHUe, Mo3ToMy ¢dopmMuposa-
HUE OYEepenHOTO UMNYNbLCA HAYMHAETCR
$3 HYNeBOro COCTOSIHUR BCceX TPUITePoR
cHeTYmnKa.

CxemMa BapwaHTa oAHOBUGpaTopa Ha
Mumkpocxeme K176UE12 (unn K176UE18)
npuBedeHa Ha pmc.2,6. QautentHocTb
dopMupyemMoro mmnynbca cocTaBnser
39x32768 = 1 277 952 nepmoga UMnynb-
COB reHeparTopa, MoCcKoNbKY CUTHAN Bbi-
COKOro YPOBHS Ha Buixoge M (BwiBog 10)
nosenserca cnycta 39 ¢ nocne o6Hyre-
HUR cyeTumKa[3].

Mpyu Heo6GXxOAUMOCTU KBApLIEBOM CTa-
GUU3aLMN ANMTENLHOCTU GOPMUPYEMBIX
MMITYNbCOB 0AHOBUGPATOP cCneayeT CTpo-
WTh N0 cxeme Ha puc.3 (BkioyaTh KBap-
LieBbIlA reHepaTop Tak Xe, kak RC-reHe-
parop, Henb3s). K coxaneHnmio, gns
onHoBubpaTopa Takoro BapuaHTa xapak-
TepHa cnyyaiiHaa NorPeLIHOCTb ANUTeNb-
HOCTU MMIyNbLCa, COOTBETCTBYIOLLANA Ne-
puvoay KBapLeBoro reHepartopa. B cnyiae
MUCMONL30BaHUA B TakOM oaHoBuGparTope
mukpocxeMbl K176UES, K176ME12 nnn
K176VE18 curHan c Bbixoaa 3fieMeHTa
DD1.2 cnenyet nogasaTtbh Ha ee Bxod Z.

OnmcaHHbIM 30eck oaHOBMGpAaTopaMm,
Kaxk U ogHoBuGparTopam, NpeanaraeMbiM
8 [1], npucyw, HepocTaTokK: Npy BMoYe-
HUU NUTaHUR oHU GOPMUPYIOT Ha BbiXoAde
UMMyNLC HeonpeneneHHo ANUTeNLHOC-
T, OAHAKO He NpeBbILLAIOLNA AsmTenk-
HOCTU UMIYNLCA, HA KOTOPbIlA OH Paccyy-
TaH. Ecnu xe AnUTenbHOCTL 3a-
NycKaloUIero UMMNynbCa He MpesBblllaeT
MOJSIOBMHbI FlepMoa 330AI0IUEr0 reHepa-
Topa, TO Nyckosas AngdepeHLMpyouias
Lernb He HyXHa.

OnHoBUGpaTOpaM npucylile TBKXe
CBOMCTBO MNepe3anycka, aHalorudHoe
MUKPOCXeMHbIM OAHOBUGpaTopam
K155AIr3, K555AM3, KP1561AIM1: scim
BO BpemMs (OPMUPOBAHUA BbIXOOHOMO
uMnynkCa MosBsfeTCcs O4YepeHon 3a-
nyckaiolmi, otcHeT anmMrensHocTu $pop-
MUPYEMOro MMNYNbCa HaYHeTCR 3aHOBO
OT NocheaHero 3anyckalollero.

N.ANELWLNH

r.Mockna
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CMPABO4YHbIN NUCTOK

MWKPOCXEMbI
KP142EM1A , KP142EMN1b

Mo TexHu4eckum ycnosusim Ha MUKpO-
cxembl KP142EM1A n KP142EMN16 npu ua-
MepeHUr MHOMMX NapameTpos — ofpas3iio-
BOro HanpsxeHus U ero Ko3¢pPeULMEHTOB
HeCTaBUNbHOCTU, OCTATOMHOIO Harnpsxe-
HWUS U TMCTepesnca — MeXay BbiBogamu 5
u 7 HeoBXoAUMO BKNIOHATL PE3UCTOP, CO-
MpoTUB/IEHWE KOTOPOro BbIGUPAIOT B 3aBK-
CUMOCTH OT BXOAHOIO HaNpsiXeHWs Mo Kpy-
BOM, naoGpaxeHHo! Ha puc.4.

3aBUCUMOCTb BhLIXOQHOIO HanpsiXeHWUst
NOPOroBoro YCTPOMCTBA OT ero Toka Ha-
rpy3ku npeacrasneHa Ha puc.5. Ha puc.6
fiokasaHa TeMneparypHas 3aBUCUMOCTb
xoabPULMEHTA HECTABUIBHOCTM UCTOYHK-
ka 06paslioBOr0 HANPAXEHUS.

Tok BHEWHEro AesuTens HanpsXeHWs
Lerm obpatHoit ceasn (R7R9 Ha cxeme
pvc.3) cnedyer ycraHasnuBaTh GonblivM
1,5 mA. HanpsixeHue, NpukiaabiBaeMoe K
pbiBogaM 12 u 8, 13 u 8, He ponxHo
npeBbilaTs 2,8 B. Heobxonumo cneouts
3a TeM, 4ToObl MpW NOAAHHOM TMTaHUKU
MOPOIoBOID YCTPOUCTBA HanpsXeHue Ha
BbiB. 5 MUKpOCXeMbl Bbiio paBHO MM Gonb-
we, 4em Ha BbiB. 10 (OTcyTCcTBUE Hanpsixe-
HVA Ha BblB. 5 HEeZONYCTMMO).

OnucaHHoe CTPYKTYpHOe [ocTpoeHue
MMKPOCXEMbI MO3BONAET UCTNONL30BaTL ee
He TonbKo Ana crabunuMaaumu Hanpsxe-
R, HO W B psfie OpPYrvx ycTpoicTts. B
Kasectse npumepa Ha puc.7 naobpaxeHa
CXeMa Y31a KOHTPO/S HaNpsideHWs No Bepx-
HeMy npepeny. KoHTpommpyemoe Hanpsi-
XeHve nogaiot Ha Bxoa U yana. Hanps-

xetme U [O(KHO 6biTo Ha 2,5..3 B

—————
OxoHuanue. Havano oM. B «Paanos, 1993,
Ne 7.
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6onlile HanpsixeHus cpabatbiBaHWs pefne
K1. Mox#o nurats MOH 1 uenb pene K1 ot
OAHOro UCTOYHMKA.

Noka KoHTpoAMpyemoe HanpsXeHve
MeHbllie noporosoro, pene K1 obectoue-
HO, HO Kak TOSIbKO OHO AUCTUIHET YCTaHOB-
NeHHOro nopora, cpabotaeT pese ¥ CBou-
MM KOHTaKkTamu (Ha Cxeme He MoKasaHbl)
OTKMONUT HArPy3KY SN0 BKIOYUT aBapuii-
Hblid curHan. lNopor cpabatbiBaHWA yana
BLIGUPAIOT NepeMeHHbIM peaucTopoM R4.

Y3aen MoxeT 6uiTh fierko npeobpasoBaH
IR KOHTPONS HaNpsXeHWsi No HWXHemMy
npeneny. Jns 3T0ro HYXHO NOoMeHATb Mec-
Tamy MpoBOAHWKU, MOAKMOYEHHbIE K BbiB.
12 u 13 MUKpOCXEMDI.

Marvepuan noaroToBUIn
A.HE®EZOB, B.rONIOBUHA

r.Mocksa

MWKPOCXEMbI KP142EH12

Mukpocxembi KP142EH12A,
KP142EH126 npencTasnsior cobon pery-
TMpYeMBIA cTaBUNM3ATOP HANPXKEHWA KOM-
NEHCALMOHHOTo TMNa. Ol BLINONHEHb! No
nnaHapHoit andGy3MoHHOM TEXHONOMMK C
usonaumein p-n nepexonom. Crabunusa-
Top paboTaeT ¢ BHELWHMM AenuTenem Ha-
NPSXEHV! B W3MEPUTENBHOM 3fieMeHTe,
4TO NOsBOSIRET perymMpoBaTb BbIXOAHOE
HanpsiXeHWe B O4YeHb LLMPOKMX Mpeaesiax
—ort 1,3 po 37 B. Perynupyolumii 3neMmeHT
cTabunuaaropa BKMo4eH B FUOCOBOM Npo-
BOA NMUTaHuA. BhixoaHoi Tok (Tok Harpys-
) — oo 1 A

3T MuKpocxemMHble cTabuwnaaTtopbl OT-
HOCSITCA K CaMblM «BbiCOKOBOJIETHBIM» B
cepur K142, OHn yCTOW4MBBI K UMITY/IbC-
HbIM Neperpy3kaM No MOLLIHOCTH, ocHallle-

Hbl CUCTEMOI 3alMTH OT neperpysox no
BbLIXOAHOMY TOKY.

NpuGopu odpopMneHbl B MIAcTMacco-
Bom kopnyce KT-28-2. Co cTopoHbl 0aHOM
M3 LWMPOKUX FpaHen B KOpNyCc BMOHTUpO-
BaH YA/MHEeHHbI TennooTsoaswmi ¢na-
Hel, C KpenexHbiM oTeepcTveM (puc.i).
Macca npu6opa — He Gonee 2,5 r.

DNEKTPEICCKHE XAPAKTCPACTHKH
opa T =25°C

MuHHMa/bHOE BbIXONHOE HanpsXenue, B,
He Gonee, MpH BXOAHOM HaNpAXEHHH
5 B 1 TOKe HArpy3ku 5 MA

MHuHHMATbHOE NAJCKMEe HANpAXeHHd, B,
He Gonee, MPH BXOAHOM HANPSTKEHHH
I8 B e 3,5
HectabuipsHoCTb BLIXOOHOIO Ha;lbpuxenm
[0 BXONHOMY HanpsxenHo, %/B,
He Gonee, MMPH yBEIHYEHHH BXOIHOIo
HANPsLKEHHS OT HCXOAHOro 3Ha4YeHHs
20 B, gpxonuoM nanpsxenud 15 B u
BLIXOOHOM TOKe § MA, s
KP142EHI2A ... .........
KP142EHI2B . . ................ 0,03
HectabiibHOCTb BbIXOAHONO HANpsxXeHns
10 BHIXONHOMY ToKy, %/A, He Gonee,
NIpH BXOAHOM HAnpsXeHuu 20 B,
pbxonHoM 15 B u ysenHdeHMH
BbIXOIHOTO TOKa OT HCXOAHOIo
SuavdeHMsa SMA ... ..o d 0,2
Temneparypubidi koadduuBeHT
BHIXOAHOTro Hanpsxeuts, %/°C, He
Goiee, NPH BXOIIHOM uanpaxenun 5 B,
MHHHMAJILHOM BHIXOJHOM HANpPAXeHHH
H BLDOAHOM TOKe 5 MA
H3aMeHeHM e BHIXOAHOTO HANPAXEHHs
3a 500 4 paborsi, %, ue Gonee, npH
BXOAHOM Hanpsaxeuuu 45 B, sbxontoM
15 B v biXomHOM Toke 23 MA . .. . ... ... 1
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IlpenemHo AOMYCTEMEHO 3HAYCHEH NAPAMETPOR

Bxonnoe HanpsDReHne, B ... ... ..... 5..45
BuixonHoe Hanopsokedne, B . .. ..., ... 37
BEIXORHOR TOK, A = . 2l o ey 1

MoluHocTh, paccenBacMas MHKPOC-
xeMo#t 6e3 Teroorsosla, BT, mpH

TeMNepaType oOKpyXalome# cpeibi
(—10..4+40)°C.........concinnn... 1
70 o o e e 0,7

Temneparypruifi pabouni
Hirepsan. °C —10...+70
y ~ L4
%;N -
: —1-+
o 23,8
w
10,7 S| |

I
5 KT-28-2
Puc. 1
B ez
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E e -
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Puc. 2

Mukpocxema paccumtaHa Ha paboty ¢
TernnooTBOAOM; Kpernnenve K TeriooTsoly
—BUHTOM C raiikoit. MoutHocTs, paccensa-
eMan MUKPOCXeMOW C TerJIoOTBOJIOM, He
pomkHa npesbiwats 10 Br. B kauyectse
3aMeHUTEenA Tennooteoaa mMoxeT Ouitb
uUcnonb3oBaHa nevarHaa nnara. Tennoot-
BoaAumin dbnaHell MUKDOCXeMbl 3NEeKTpH-
YecKu CoeiMHEH C BbiB.2; 3TO HEO6X0aNMO
YUMTHIBaTL NPY MOHTaXe TennooTBoAA Ha
nnate unM Ha KoXyxe annapara.

TrunoBan cxemMa BIIIOYEHUA MUKpOCXeM
KP142EH12A 1 KP142EH12b nokasaHa Ha
puc.2. Peanctopsl R1 1 R2 o6pasyior BHew-
HWiA perynmpyemMblit geimrent Hanpaxe-
HURA, BXOASLMA B8 U3MEpPUTENbHLIA sne-
MeHT crabunmaatopa. 3HadeHus conpo-
TUBNEHUS PE3UCTOPOB AOMKHLI GbiTb CBA-
3aHL!

R1
U=V, Hpo! HR2-1,

rae |, ,— TOK 4epes pe3ucTopbl R1u R2
U3MEPUTENbHOrO 3NeMeHTa; MAHUMASILHO
AonycTumoe 3Havenue 3Toro toka — 55
MKA.

Jina cHxeHun yposHs ¢GoHa Npy BbIXoA-
HOM HanpsXeHuy, GIM3KOM K MUHUMAL-
HOMY, peKoMeHIyeTCsi B U3MepMTesbHbIN
aneMeHT crabunmMaaropa BKAlouaTh crna-
»usaloLLmii koHaeHcarop C2. EMKoCTL 3TOro
KOHAeHcaTopa A0MKHa GbiTh AOCTaTOYHON
Ans 3¢ PeKTUBHOIO crnaxmsaHvs (0BuMHO
okono 10 mk®). EMxocTh KoHAOeHcaTopa
C1 — He meree 0,1 Mkd, C3 — He MeHee
1 mxd.

Mpy BLIXOAHOM HANPRXEHWH, NpeBbillia-
toilieM 25 B, eciv BO3MOXHO 3aMblkaHue
BXOAHOW Lemm craGunuaatopa, chnepyet
npy HanvumKM KoHaeHcatopa C2 BBeCTn B
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cTabunuaarop avoas VD1 (KO510A)n VD2
(KA521A); npu oTcyTCcTBMU KOHAeHcaTopa
C2 pocrarouHo oaHoro anoaa VD1, korpa
€eMKOCTb KoHaeHcatopa C3 Gonble wau
pasHa 25 Mx®. Ecnn He NCKNIoHEHO 3ambl-
KaHWe TONbKO BLIXOAHOM Lieny cTabunmnaa-
Topa, AOCTATOMHO NPY HAMUKUKA KOHOEeHca-
Topa C2 sritoyeHns Tonbko avoaa VD2,

Mpwu Hanuum crnaxmvsalouiero GuneTpa
Ha BxoOe crabunmaaropa B TOM chyuyae,
Korna Mexay BbiXOAHLIM KOHAEHCATOPOM
GUNLTPa ¥ MUKPOCXEMOWN HET KOMMYTUPY-
I0LLMX YCTPOIACTB, NPUBOOALUMX K OTHOCU-
TenbHO MeANIeHHOMY YBENUYEHUIO BXOAHO-
ro HanpaxXeHWs, W Korga AanuHa
coefuHUTENbHLIX NPOBOAHUKOB MeXAY
GUNLTPOM M MUKPOCXEMO#t He NpeBbiluaeT
70 MM, BXOHBLIM KOHAEHCATOPOM CTabu-
nu3atopa MoxeT GbiTb BLIXOAHOK KOHAEH-
catop dunLTpa. Ecnn BuixoaHOH KOHOEH-
catop $uneTpa KepaMmMyeckuit U ero
emMKocTb MeHee 1 MKD, nnm ecnu oH anio-
MUHUEBLIK U ero emKocTs MeHee 10 MkD,
To HeoBXoAMMO BKIIOUEHWE KoHfleHcaTopa
C1 (cMm.puc.2) emkocTeio He meHee 0,1
mxd, NnpuyeM pacnonarats ero cneayer Ha
paccTosiHUM He Gonee 70 MM OT MUKpOCXe-
Mbi.

Jins MakcUMabHOI peanmMaalmmn cTabu-
NN3NPYIOLLUX Ka4eCTB MUKPOCXEMBI HEOB-
XOOMMO FOAKIIoNYATL PE3UCTUBHBIK aenu-
Tenb Hanpaxeuua R1R2 W BobiXoaHOR
xoHaeHcatop C3 xak MoxHo Ganxe K ee
BbiXoAy, a CaMy MUKpPOCXeMy MOHTPOBATb
B HENOCPeACTBeHHON GAM30CTU K Harpys-
Ke.
Ha puc.3 nokasaHa Harpyso4Has xapak-
TepuUcTuka cTubunuaaropa, WIICTpUpY-
totjan paboTy yCTpoOCTBa 3allMThl OT Ne-
perpysok (3awrTpuxosaHa 30Ha
TexHOMorM4eckoro pasGpocanapameTpos).
YacToTHan xapaktepuctvka kosdduumer-
Ta CrNKUBAHWUA NyNbCaLMii  BLIXOAHOIO
HanNpsXeHUn NpeacrasnexHa Ha puc.4.

Ha p#c.5 uvsoBpaxeHa 3aBUCHUMOCTL
BbIXOAHOrO TOKa OT NAAEHUA HaANpPXeHUA
Ha Mukpocxeme. Bocxoasumii ydactok
KPUBOIA COOTBETCTBYET BLIXOAY MUKPOCXE-
Mbl Ha pabouuit peXxrM C MakCUMaIbHLIM
BLIXOAHLIM TOKOM. BTOpoit npsaMoit yyac-
Tok — paGounit, Mpu gocTkeHun HEKOTO-
pOro NoOporoBoro 3Ha4eHUA NaNeHus Ha-
NPpRXeHUs cpabarbiBaeT CUCTeMA 3aLUNTLE
v pabouas To4Ka NepexoamT Ha TpeTuit —
KPWBONWHERHLIA YNACTOK KPMBOWA, Xapak-
Tepuaylouwmin coboit pexuM orpaHUieHns
BBLIXOAHOIO TOKa W paccenmsaeMoil MUKpO-
CXEeMOW MOLLHOCTH.

Marepuan NnogroTosunmn
A. HE®OENOB, B. TONOBUHA

r. Mockga

1993, Ne 3, c. 45.

BHUMAHWIO YUTATENER!

PELAKLIVN A KOHCYNLTUPYET TONBKO MO CTATEAM U SAMETKAM, onyenun-
KOBAHHBIM B XXYPHANE «PALIUO». Bonpockl No Kaxaok CTaThe NPOCHM NCaTh Ha
OTaenbHLIX NMcTax, O6a3aTeNbHO yKaXuTe HalBaHWe CTaTbu, ee aBTopa, Fod, HoMep
M cTpaHMLYy B XypHane, roe ona ony6nukosada. ECJIN BBl XOTUTE, 4YTOBH BAM
OTBETUNY B UHAUBUAYANTLHOM NOPAOKE, BNOXUTE, NOXANYIACTA, OMNNA-
YEHHBIA MO AEACTRYIOLLEMY TAPUGY (T. E. C HAKIEEHHBIMK HA HYXKHYIO
CYMMY MNMOYTOBHMWU MAPKAMW) KOHBEPT C HAOMUCAHHLIM BALUWUM ALPE-
COM. KoHcynbTaumm gaiorcs GecnnarHo.

C BONPOCaMK, BLIXOASLLMMI 3a PaMKM1 XYPHabHBIX CTaTeli (HanpumMep, No ycosep-
LUEHCTBOBAHUIO W repefie/ike ONMCaHHLIX B XypHane MoGUTENbCKUX KOHCTPYKLIA,
YCTaHOBKe WX B MoBUTENIbCKUE MM NPOMBILLIEHHbIE YCTPOIACTBA, He PacCMOTpeHHbie
B CTaThbe, 3aMeHe NPUMeHEeHHbIX B HUX fleTanei, Bnekyliei aa coboit cyulecTBeHHbie
W3MEHEHUS! B CXEME 1 KOHCTDYKLIMM YCTPOICTB, U T. N.) pekoMerHayem o6pallarses 8
AnaTHylo paauoTexHuyeckylo koHcynstamo LIPK Pd (123459, Mocksa, MNoxoaHbii
npoean, 23). Yenosus nonyyenms koHcynbtaumii 8 LIPK PO onybimkosarl 8 «Panuno»,

Anpecos aBTopoB 6es ux cornacua pefakuma He coobuaer. Ecnv y Bac BOSHUK/M
BONPOCH], HAa KOToPbie, No Bawemy MHeHUIo, MOXeT OTBeTUTHL TOJIbKO aBTOP CTaTbi UK
3aMETKM, NPULLANTE NUCLMO HaM, a Mbl NepewlnemM ero asropy. He sabyaste B 3TOM
cnysae BroxuTs JIBA OMNAYEHHBIX NO AEACTBYIOLLEMY TAPU®DY KOHBEPTA:
OMH — YUCTLHIA, APYIOW — C HAANUCAHHBLIM BALLWUM ALIPECOM. .




HALLA KOHCYJIbTALA

HA BOMPOCbHI YUATATEJIEA
OTBEYHAIOT ABTOPHLI
CTATEN U KOHCY/NIbTAHTHI

BUHOIPALIOB 0. O JIOBUTENLC-
K¥X [NO3UMETPAX. NMPUBOP, PA3PA-
BOTAHHbIA C. CAHHUKOBLIM U A. BA-
BUHbBIM. — PAJUO, 1992, Ne 10, c. 13 —
16.

O KOHCTPYKUMU U AeTansx AoaumerTpa.

Bce neranu npuGopa, kpome Mukpoam-
nepmetpa PA1, Buiknlouarens nutaqns SA1,
KoHaeHcatopa C9 u mukpotenedona BF1,
MOHTUPYIOT Ha nnate (CM. PUCYHOK), U3ro-
TOBNEHHOI U3 ABYCTOPOHHEro $onLrmpo-
BaHHOIO CTeKknoTeKcToNMTa TonwmHoli 1,5
MM. lnata paccuuTaHa Ha ycTaHoBKy pe-
3ucropos CI15-2a (R8), MNT-0,5 (R2 u R3)
n MNT-0,125 (ocTanbHuie), KoHaeHcaTo-
pos K53-1 (C1), K73-9 (C3), KT-1 (C4),
K50-6, K50-16, K50-35 (C2, C5, C9) KM
v K (octanbHiie). Peauctop R3 cocras-
NAIOT U3 ABYX coeUHeHHWX nocnenosa-
TeNbHO Pe3anCTopoR conpotuBneHueM 7,5
MOM, koHaeHcaTop C7 — ua npyx coean-
HEeHHBIX NapaNenbHO KOHOEHCATOPOB eM-
kocThio 0, 1 Mk®. MoacTpoeuHkiti peauctop
Cl5-2a ycraHasnuBaloT neprieHanKynap-
HO Nnare # NpUKNEUBalOT K Helt kneem
«MomenT».

TpaHcdopmartop T1 aakpennsior ¢ no-
MOULIO BrasHHOW B NMNaty MpOBONOYHOMN
CTOHKM AMaMeTpoM 1 MM U HaneToi Ha Hee
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(a satem npunasHHoit) Waitbu U3 donbru-
POBaHHOrO cTeknoTekcronuta. flepen ye-
TaHoBKOW TpaHcdopMaTopa Ha CToiKy Ha-
LEBalOT OTPE3OK NOMMBUHWIIXNIOPUOHON UM
MONM3TUNEHOEOIt TPYOKN.

KoHueHTpu4eckuMm OKpyXHOCTAIMU Ha
PUCYHKE BhiileNneHs OTBEPCTUN, B KOTOPLIE
NP MOHTaxe yCTaHaBAWBAIOT MPOBONOY-
Hble MepeMbiukyt (MM BLIBOAL COOTBET-
CTBYIOUMX AeTaneit), coeamHaloume ne-
YaTHbLIE NPOBOAHUKM PA3HLIX CTOPOH NU1ATHI.

BwmecTo ykaaaHHol Ha cxeme (cM. puc.4
e crarbe) mukpocxeMul KS64J1A7 MOXHO
npuMennTs K164J1A7, a npu uaMeHeHWu
pa3BoAkY MevyaTHbIX MNPOBOAHUKOB —
K561NA7, K176/1A7, eMecTo TpaHaucTopa
KT603B6 — KT603I, a Tarke nio6oit ua
cepuit KT630, KT961, emecto KM303U —
noboit u3 atoil cepuun. Ouoam KO103A
(VD1, VDS, VD4) MoXHO 3aMeHUTb Ha o~
6bie ua cepuin KO 102, KA522. Ouoa VD2 —
KA105B. BoamoxHo NpuMeHeHue cHeTum-
ka CBM-20.

CMOHTHpOBaHHaA Nnata U ocTanbHble
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AeTanmM nosumetpa pasmellieHut B nnac-
TMAacCoOBOM Kophnyce paamepamm 148x48x31
MM (cM. puc.5 B ctatbe). Mnara sakpenne-
Ha € HeM C NOMOLLbLIO ABYX BUHTOB M3x6,
BBUHYEHHBIX B Pe3bBoBbie OTBepPCTUA KPOH-
wreitHoB 1 U 5 (cm. pucyHok), KoTopuie
3aKpenneHu Ha Nnare 3 NPOBONOYHLIMU
ckoBamu 2 1 4. [ina dukcaumm nonoxeHus
MNaTH B KOpryce WCMONb3oBaHLl Takke
BUHTHI, COBAMHAIOLLIME HACTH KOPNYyGa MexX-
Ay coboit. KoHpeHcatop C9 npukneeH k
HUXHe# cTeHke Kopryca kneeM «MomeHT»,
Takuim xe cnoco6oM Ha npasoii GoKOBO#
CTeHKe 3aKperyieH BuiKMoyaTensb ABWKKO-
Boro tuna MNAa-1 (SA1).

BOALIEXOBCKWA A1., NECKUH A. TE-
JIEBU3OP — BUIEOMOHWUTOP. — PA-
AH0, 1992, Ne 4, c. 20 — 25.

Moaxnoyerue ycrpoiictea conpsixe-
HUA K Teneeuaopy YITMMUT.

Ana ucnonb3oBaHUA B TeneBusope
YNUMUT ycTpoiicteo conpsixeHust (cMm.
CXeMy Ha puc.6 B crarbe) Heo6xoguMo
nopaborath: coeauHUTL NPOBONOYHOM ne-
peMbItKOR KOHTaKTH 4 ¥ 9 poseTku X3 u
BK/MOYUTL anon cepuu KAO522 mexny ee
KOHTaKTOM 2 (C HUM COEeaUHSIOT aHOR OM-
Ofia) U TOHKOM coeMHEHUs] KonnekTopa
TpaHsuctopa VT6 ¢ anemerTamu C5, C6,
VD1, VD4. Ha BOC Tenesusopa 3akpenss-
10T CEMMKOHTaKTHYIO BUNKY (MecTo ee ycTa-
HOBKM MNOKa3aHO LUTPUXOBOM NHWeN Ha
cXeMe TeneBu3aopa) v NoAKMoYaT K Heit
cobpaHHoe YCTPOIMCTBO conpsikeHus. B
Kayectee coefivHuTens X1 wucnonesyor
posetky OHU-BI-5/16-P. Ee sakpennsior
Ha He6oNbLWOM KpOoHLLITENHe, NPUBUHYEH-
HOM K cTeHke Tenesmsopa. Hanpotue po-
3eTKU B 3aAHel CTeHKe BLIPE3aT OTBEP-
CTUEe AfNA NPOX0oAa CoeAUHUTENBHOM BUNKU,

HEYAEB WU. TEJIEBUSUOHHbLIA AH-
TEHHbBIA YCUIIUTENb. — PALIMO, 1992,
Na 6, o. 38, 39.

O HacTpciike ycunutens Ha npuem B
6—7-M 4acTOTHLIX KaHanax.

JAns npuema nepenay TeneueHTpoB, pa-
Gotaloumx B 6-M unk 7-M KkaHanax, em-
KOCTh KOHAeHcaTopa C2 (cm. puc.1 Bctatse)
Heobxoaumo yMeHbluuTs no 30...40 nd,
KoHaeHcatop C4 ucknounts, a C6 3ame-
HUTb NOACTPOEUHBIM C NpenenamMm mame-
HeHua emkocTu 4...20 nd. MoaGopom em-
KOCTU NOCne [Hero YCUnuUTe b HaCTpaMBaloT
Ha HECYLLYIO YAacTOTy TenecTaHUmMn.

PADMO Ne 8, 1993r. 43



