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«CBA3b-93»

TENEBU3OPHI
N [APYTAAA
BUAEOTEXHWKA

Jra npoayxuus Guina NPeaCTaBneHa Ha Bbi-
CTaBKe MHOMMMU HayMHO-KCCNEoBaTeNbCKM-
MU MHCTUTYTaMU U paanozaBoaamm Poccuu,
ctpaH CHI, 6anxuero sapyGexus U 3apybex-
HuiMu Gupmamn. K coxaneHmio, HacteHaax He
66in0 3KCNOHATOB U3BBCTHLIX MOCKOBCKMX 33-
BO/08B, BLINYCKAIOWWMX TENEeBU3oph «PyGuH»,
«Temn», OHOCTb», flbBoBCKOro ObLeanHeHUS
— «3nexTpon», Mutckoro — «opusonTs. Ko-
HEYHO, MHOTUE U3 HMX AABHO NOMb3IYIOTCH
LUIMPOKO# NOMYNAPHOCTLIOY Bpoaie Gbl He HyX-
BaloTCA BAONONHUTENBHOM pexname. Jlymaet-
Cf, OAHAKO, YTO NMOKA3aTh CBOW AOCTUXEHUA B
TeneBU30pOCTPOSHUMA Ha TaKOM NPECTIDKHOM
cMoTpe, kak «Cpa3b-93», Bce Xe cneposano
G

CoBceM He Guini NpeacTaBneHH 3aBOAbI
Poccum v apyrux ctpad CHI, npoussoasiume
BUOEOMArHUTOGOHHI.

BiatiBaeT HeoyMeHUe 1 To, YTo OAHOBpe-
MEHHO C BHICTaBKOM «CBR3b-93» B TOM Xe
xoMnnexce Ha KpacHoii MNpecke npoxoauna u
BHICTaBKA 3MEKTPOHHEIX TOBApOB HAPOAHOIo
notpebnetus U GuiToBOM Texmku «KoMcb-
1oMep anekTpoHuka-93». OuyeBnaHo, YTO 3apy-
GexHuie GuUpMb OKazanmuck nepes npobnemoi
y4acTus B 06evnx aTUX BuicTaBkax, U MHOTWe U3
HUX, Npoussofsiime GLITOBYI0 BUREOTEXHUKY,
oTAmM NpeanouTeHue nocneaHeii. A nssecr-
Han AnoHckan ¢upma SONY Ha BhiCTaBKy
«CBa36-93» npuBe3na ToNbko CTyAMitHYIO an-
naparypy, a 66TOBYIO BUAEOTEXHUKY NoKa3ana
Ha «KoHChioMED 3MeKTPOHMKA-93».

Jlo HeAaBHEro BpeMeHn FONOBHEM npef-
npusTHeM no paspaloTke U BHeAPeHUIO B
NPOX3BOACTBO TENEBU3UOHHOM TEXHUKM B BhiB-
twem CCCP 6bin MockoBCkuiA Hay4Ho-uccne-
poBavenbckuii uuctuTyt (MHUTU, craBwmis
Teneph akUMoHepHuM obulecteom), Ceitvac
3TOT UHCTUTYT—FooBHO# B Poccun. Yyacteyn
B BuicTaBke «CBsi3L-93», OH, KpOMe CTYAMIHOM
annapatype, AeMOHCTPUPOoBaN ONtiTHLIE 06-
Ppa3iibl NePCNEeKTUBHLIX TENEBM30POB LIBETHO-
ro usobpaxeHus ynyuweHHoro KayecTsa
67TU6101 1 54TLI6102 (doTo 11) ¢ TiIoHepom
CAYTHUKOBOTO TENEBU3NOHHOTO BetliaHus (TLIA
— CTB). O HMX U nepcrexTUBax CoBepleH-
CTBOBaHUA TeneBusopos B Poccun Guino pac-
CKa33aHO TNABHLIM KOHCTPYKTOPOM Tenesuso-
pos AO MHUTU K. H. BucTpyluxuHbiM B
«Panuo», 1993, Na 8.

Cpeay ppyrMx aKCNOHaTOB HECOMHEHHLIIA
uHTEpec Bhi3gana npoaykuma MO «AnekcaH-
DpoBCKuiA paguo3asofx. NMocne Toro, kak «lo-
PU30HT» U «3NEKTPOH» OKa3anuch 3a MPaHu-

Oxonyanue. Hayano cm. B «Pamo», 1993, NeS.

uel, AnexcaHapOBCKMIA 3aBOA CTan KpynHei-
WUM NPOUSBOAUTENEM TEeNeBU3OPOB U APYroi
TeNneBU3MoHHOM TexHmku B Poccun. Ero mapka—
«Pexopa» — U3BeCTHa BCel CTpaHe.

Ha «CBa3u-93» anexcaHapoBUK NoKazany paj,
BUAEOMOHUTOPOB YepHo-6enoro u userHoro
usobpaxeHns — 23BTb401, 42BTLI404,
42BTLI405, sBuneomonuTop TBY usetHoro uso-
Gpaxenmsa u ap. Cpeay HUX ocoBGeHHOo BLaensn-
CANepCrexTUBHKLIA IBETHOU BUuaeoMoHUTOp TBY
NS BU3yanbHOro KOHTPONst KauecTsa usobpaxe-
HUS B Pa3IUYHLIX TUNAX TENeBU3KOHHOM TpaKTa
CUCTEeM TeNeBUaeHUA BLICOKOM YeTkocTu. B Poc-
cum n crpavax CHI — 3to nepsuit 1 noxa
€IMHCTBEHHKIN 3k3eMnnsp noao6Hol annapary-
Ppbl.

Kpome Toro, B umucne akcnonaros MO «Anex-
CaHAPOBCKWUA Paauo3asofl» GLI0 MHOro Mope-
neit TenNeBU3OPOB LIBETHOTO M uepHo-Genoro
u306paxeHnn, HAXOAALIMXCS Ha Pa3nU4HON CTa-
Avumn paspaboTkMi U NPOU3BoACTBA. JTO —
37TU5139, 42TLI5242, 51TL5201, 34TB420 u
ap.

Tenesusop 37TLI5139 (¢dpoto 12) npencraens-
€T coBo NePEeHOCHLIN TENeBU3UoHHLIN NpueMm-
HUK COBPEMEHHOTO MOHWUTOPHOTO UCMONHEHU
MATOro NoKoneHus, Kotopuiii oGecneynBaer npu-
eM nepeaay no cuctemam SEKAM, PAL u NTSC
B cranpaprax D/K u B/G. B Hem npumereH
cenektop kaHanoe CK-B-41 u kuneckon ¢ ca-
mocBeaeHnem nyyei 377IKLL. Tenesuzop umeer
MHOI0 GYHKUMOHANLHKIX Bo3MoXHocTel: [1Y Ha
UK nyyax, paGota ¢ BuaeoMartuTodpoHOM u
N3BM, aBToMaTUYEeCKOE BLIKMIOYEHWE NPU OT-
CYTCTBUM CUTHANa U Ap.

B ppyrux uUBETHHX Tenesusopax — Te Xe
BO3MOXHOCTH, KPOME NpUeMa CUIHaNos cucre-
miul NTSC. Bce annapath obecneuvsaloT nnae-
HYI0 HacTPOWKy Ha TENEeBUIWOHHHE KaHanbi C
dukcaumnell BoCbMU U3 HUX.

C mapkoii «Pexopi» He Tak fiaBHO BLINyCKan
Tenesu3opH U BopoHexckuii 3aBof «3nekTpo-
CMIrHan», 3To Heckonbko NyTano notpebureneit.
Mocne Toro, kak AnekcaHpoBCKMiA 3aBOJ OTCTO-
fiNl CBOE NPUOPUTETHOE NPaBO Ha Mapky «Pe-
xopa», BopoHexckuii BBen ans cBoeit npoayk-
UMM HOBY10— «B3J1C», C aT0i MapKoii BOpoHeXLb
noKasanu Ha BLICTaBKe HoBLe 06pasLb Tenesu-
3opon: «BIJIC 54TU49200)1s, umeiolwmin KoK-
CYpyKUMIO MoHUTOpHOro Tvna (doto 13), «B3NC
51TU49201», «B3/IC 50TB3050» (TOXE MOHM-
TopHoro vuna), «B3NC 5076306 u apyrywo
annaparypy.

LiBeTHoi Tenesusop «BANC 54TLI49201» —
neycuctemHuiid (PAL/SEKAM) u peycranaapt-
Huid (D/K u B/G). MpaMoyronbHLi KMHECKON
obecneyuBaeT spkoe, YeTKOoe U HeMCKaKEHHoe
m3obpaxenue. OH 06opynoBaH cucremoit Y Ha
UK nyyax,koTopas BMECTE C TaitMePOM NOBbiLLa-
€T yno6cT80 Nonb3oBaHMA UM.

Cpenn poccUACKMX 3KCIIOHEHTOB XOTENOCH
6t HasgaTh U PasaHckuii 3aBog «KpacHoe 3Ha-
Msi», KOTOPLINM NpeAcTaBUN Ha BHICTaBKYy Nepe-
HOCHbI# NOMYNPOBOAHUKOBO-UHTENPaNbHLIA Te-
nesuaop «Candup 408[d». OH BhLinonHeH B

cospeMeHHOM odopMneHun. 3aBof Takke no-
Ka3an NockMe aHTeHHK 5 NPUeMa CIiyTHUKO-
BOrO TENEBUAEHMSA, KOTOPHE NPEACTABNAIOT CO-
6ot aHTeHHbIe peLLieTKU U3 HOBOFO TUNA NEYATHLIX
BONHOBOAOB.

WUnHrepeceH 1 uBeTHOI NepeHocHkI Tenesu-
3op «Beve 27TLI406[1» Hoeropogckoro HMO
«BonHa». OH npuHuMaeT curiank cuctem PAL u
SEKAM B auanasonax MB u [IMB. Moxet pa6o-
TaTb ¢ BuaeoMarHutodpoHom u MOBM (paswem
SCART). TeneBusop UMeeT NPoLIECCOPHYIO CHC-
TeMy ynpasneHusi, 06ecneynBaloLLyIio 3anoMu-
HaHue 39 KaHanoB, CMCTEMY AWCTAHLMOHHOIO
ynpasnetua Ha UK nyuax.

W3 npeacrasuteneit cTpaH CHI™ MoXHO 0TMe-
TUTb Xapbkosckoe MO «KommyHap» u [Henpo-
NeTpoBCKuif KOHUepH «BecHar. MepBoe u3 Hux
npoaeMoHcTpupoBano Tenesusop 51TLS140/4,
06naaalouwmin LIMPOXMMK BO3MOXHOCT MU, Kpo-
Me NpueMa curHanos no craHgapram D/K uB/G
cucteMm PAL u SEKAM, oH oBecneunsaer kop-
PakuMIo LIBETOBHIX NEPEeX0/10B, ABTOMATUYECKMIA
GanaHc Genoro, 1Y Ha UK nyyax ¢ Taitmepom,
HacTPOKy Ha KaHallki METOAOM CUHTE3a Hanps-
XEeHUH, ux 3anoMuHaHue (He MeHee 39-Tn) u
umdpoByI0 UHAMKAUMIO, 3HEPTOHE3aBUCUMYIO
namATh NpPorpaMM U perynuposok, paboty ¢
suaeomartutoporom, NIBM, Buneourpamm u
Ap. yepe3 pastem SCART, BHICOKOKaYeCTBEHHOE
BOCNPOU3BEIEHUE 3BYKA Ha [BYX MOBOPOTHO-
BHUBWXHBLIX (C 60KOB) pasHEeCeHHBIX FPOMKOro-
BOpUTENSX U Ap.

KotuepH «BecHas BLICTaBuUN Pl LBETHLIX U
YepHo-6enkix TeneBUsopoB B COBPEMEHHOM
odopmneHnm, pabotaloux ro cTaHaapTam D/K
u B/G u cucremam PAL n SEKAM. Tak, nepexoc-
HHiil Tenesusop «BecHa 42TLi493[» o6nanaer
MHOMMMU  GYHKLUMSMU COBPEMEHHLIX LIBETHBIX
Tenesu3opos ¢ J1IY Ha UK nyvax.

PasnuuyHyio annaparypy BhicTasun Cegacto-
nonickuii 3asofl «JTACTU» xoHuepHa «MyccoHs.
Cpenv HUX uHTepecHH ManoraGapurHue Tene-
BUBMOHHLIE TeCToBLIE NpuGopH (TeneTect) «JIAC-
MA TT-01s, JIACIU TT-03» u TpaHckonep
«JIACMA TKB-03» ($poto 14). MNepshii ua HUxX
COMIEPXUT NeHeparop TeNeBUSUORHLIX UCNLITa-
TenbHLIX CHTHANOB U LM PoBO MynsTUMETP. OH
NO3BOASIET NPOBOAUTL CEPBUCHOE TEXHUYECKOe
obcnyxuBaHue, NPEATOProBLiiA KOHTPONb U pe-
MOHT 4epHO-6ebiX U LIBETHLIX TENEBU3OPOB CUC-
Temu SEKAM. Bropoii npubop npepHasHaueH
Ans Texxe paboT B CTaUMOHAPHBIX YCROBUAX, HO
KpOMe TENEeBU30POB NOIBOMSET UCTIITHIBATL BU-
[[le0KaMepH, NPourpLIBaTesv BUAESOANCKOB, BU-
AeoMoHuTOpH cucteM PAL un SEKAM, a Taioke
BUAEOMarHUTOGOHH 3TUX CUCTEM U CUCTEML
MESEKAM. MNpuGop mmeet oyeHb Sonbline Bos-
MOXHOCTH.

OTnmyHo 3apexomMeHnosan cebna TpaHckoaep
«JIACTIU TKB-03». OH HeoGxoaum fns nosyye-
HUS UBETHOTO M306paXeHUs] Ha 3KpaHe TeneBu-
3opa cuctembl SEKAM npu npueme curianos
cucTtemu PAL. MoxeT 6biTh MCNonb30BaH Kak B
KOMNfiexcax TeNeBUAecannNapaTyphl PasinyHLIX
ceTel, Tak U A8 MHAUBKAYANBHOTO NPOCMOTPA.

2 PAOMO Ne 10, 1993 r.



doro 11.
OnniTHeil 0Gpasey
Tenesusopa 54TLI6102

Goro 12

doro 13.
Tenesuaop « BIJIC 54TLI4921)1»

Goro 14,

Tenerectu «JIACTTHA TT-01s,
«JIACIM TT-03» u Tpanckopep
«JIACNIM TKB-03»

Taxoe A0BONLHO CNOXHOE YCTPOMCTBO paHee He
BhIfTycKanoch Hallei NPOMEILLNIEHHOCTHIO,

W3 npeanpustuii cTpan 6nmxHero 3apy6exsa
HeJb3s He oTMeTUTL Lisiynsiicknit TeneBmaunon-
HHH 33804 «Taypac» (Jlurea), koTopuiii npeacTta-
BUN MHOrO Mofieneil LBETHLIX TeNeBr3opos U
Apyruxycrpoicra. Bech paf LIBETHLIX TeNeBU30-
pos «Taypac» cepuyn 402 obnafiaeT oyetb 6onb-
LKMMKU BO3MOXHOCTRMU. Ux undpo-GykseHHbie
0o6o3HaueHusT:

37TU4020-8, 42/45TLI402]1-8, 51/54TLI40201-
7, 51/54TU402[1-8, 61TLI402/1-7,61TLI4020-8.
OHu OTAMNAIOTCR pa3MepaMu SKpaHa KMHeckona
O AUaroHaM, Maccoi U YMCNoM nporpamm (55
C uHAekcoM 7 B 0603Ha4eHuH U 99 ¢ MHAEKCOM
8). Kpome Toro, Ttenesusopi ¢ uHaexkcom 8
WMeoT BuiBoL wHGOpMaLMK Ha 3KpaH, asTono-
WUCK NpOrpaMM U TaikMep (B TeneBusopax C
wHaekcoMm 7 ux HeT). Bee 3Tu TeneBnsopu Bui-
NOAHEHH B COBPEMEHHOM MOHUTOPHOM BHELL-
Hem cTune. OHm 06ecrieynBaloT NPUeM CUTHaNnoB
B Ananasotax MB, IMB u ka6enbHoMm aManaso-
He no craHgaptaMm D/K u B/G cuctem PAL,
SEKAM u NTSC. Tenesusoptl umeior 1Y Ha UK
nyvax, o60pynoBaHH OiVHapHEIM (CoBMeLLeH-
HEIM) YU ABOWHEIM BHTEHHLIM FHE3NO0M U Padb-
emom SCART ans pa6ot ¢ BuaeoMariutodo-
Hom, N3BM u tenewrpamu. Usobpaxenue
obecnequBaeTc aBTOMaTUNEeCKMM GaslaHCOM
6enoro ¥ xoppexuwed LBETOBLIX NEPexofos.
Tenesusopbl MOXHO NepeBecTH B AEXKYPHHINA
pexuM paboThi.

Cpeny dupm 3apybexHbX CTpaH, NPpou3Bo-
DSLMXTENEBU30PH, APYTYIO BUAE0- U ayauoTex-
HWKY, OTMETUM 3KCTO3ULMI0 PUHCKOW GUPM
NOKIA. Kpome Toro uto oHa cama npeficrasuna
LWIMPOKKIA HaBOp BUAEOTEXHWUKU (TeneBU3OpH,
BuaEOKaMepsl , ayamocucTeMH U Ap.), ee Tene-
BU30PbLI UCNONL30BANIMCH W B 3KCNO3ULMAX APY-
VX GUPM ANA NEMOHCTPRALIMM BOSMOXHOCTEM MX
annapaTtyphl.

®upma NOKIA, ocHoBaHHan B 1865 1. B Xenb-
CUHKM, CTana ceifvac eBpoNeicKoi TexHonoru-
4eCKoH rpynnoi. Ee 3asoit U LUeHTpH TexHU4ec-
KWX U 3KCHICAUTOPCKUX YCRYr Haxoastcs B8 30
CTpaHax Mupa. B HayuHo-vccnenoBaTenbcKux
naboparopusax GypMH 6uin paspaboral nepsbiid
B MUpe UMPoBOH TeneBu3op, HOBaA TEXHONO-
va ASO, cnoco6eTByiowan ONTUMKU3ALUM YeT-
XOCTH M306paxeHusi Npu BOCNPOU3BEAEHVU C
BUASOMarHUTOQOHOB, BHICOKOKaYeCTBEHHHE
xuHeckonbl BLACK PLANIGON, CINESCREEN.

HoBble KMHECKOIH 3a CHET 3aTeMHEHHOTO CTeX-
Na 3KpaHa, TEHeBOW MaCcKy C HaHECEHHBIM Ha Hee
cneunanbHbIM NOKPHTUEM (Ha OCHOBE NpoLecca

Anti Doming), cucteMu yeunenHoro ¢pokycu-
posatus (HDF), BLicoKoiA cBeTOOTAaYM aKpaHa
{rexnonorua LMP) o6ecneunBalor yMcTHE UBe-
Ta, YeTKoe U Apkoe uaobpaxeHue He TONLKO B
3aTEeMHEHHBIX NOMELLEHUAX, HO W NPU APKOM
AHeBHOM cBeTe. LiBeTHuie undposuie Tenesu-
30Pbl C HOBLIMY KMHECKONAaMK, MMKPONPOLIEC-
COPOM, NOCTOAHHO KOHTPONUPYIOLMM BCe WX
GyHKunM, undpoBEM rpeGeHYaThiM GunbT-
POM, FapaHTUPYIOULMM YeTKoe pasfencHue
SIPKOCTHO# 1 LIBETOBOM MH$opMaumu, undpo-
BOW cucTemMoii DT1 pasnenenus cocenHuxuse-
TOB Y AAPYTWMM YCTpoiicTBaMK oBecneymnsalor
BHICOKOE Ka4eCTBO U30GpaxeHus U 3ByNaHusI.
®upma BHITycKaeT MHOTO Moaenei UBeT-
HbX WimpokodopmaTHbix {16:9) Tenesusopos,
LiBETHHE CTEPeoTeNeBU30PH U MOHOTENeBU-
30pbl, BUREOMarHUTOGHOHH U BUAEOKAMEPH U
apyryio annapatypy. Haunbomuumia uxrepec,
KOHEYHO, NPEACTaBNSIoT WWpokodopmaTHLie
UBeTHHE LiudpoBLIE TENEBU3OPH ANA NpUema
CUrHanoB TeneBuaeHus BLICOKOA “eTKOCTU C
xuHeckonamMu CINESCREEN: mopenu 9291,
9294 SAT, 8291, 8294 SAT, 8294 MAC, 7291,
7294 (nepsuie aBe UMb pH ykasusaloT Gopmar
KMHECKONa B CaHTUMETpax), — U cTepeotene-
Bu3opt Moaenel 7193 PIPHIFI, 7193 SAT HIFI,
7164 EE VT, 6364 EE VT c kwxeckonamm
BLACK PLANIGON. Cneayer ckasarb, YTO Te-
nesusopu TBY, xpome undpoBoii 06paboTku
3BYKOBbIX U BW1€OCUTHANOR, AIUCTAHIUMOHHOTO
yNpaBneHns ¢ MeHI0 Ha 3kpaHe, obecneyvBa-
10T KaK eCTaBKy U306paxeHus B usobpaxeHmm
{PIP-dyrxums) dopmarom 16:9, Tak v BCcTaBKY
HBCKONBLKUX U306pakeHi PANOM C MMAaBHHM
usobpaxenueM dopmatoM 4:3.

CnenaHHui Hamy HeGOoNLLIOK 3KCKYPC K-
CMNOHAaTOB, NPEACTaBNEeHHHX Ha BhICTaBKe
«CBA3b-93», KOHEYHO, NaneKo He UcHepnLHBa-
eT Bce MHoroobpa3aue noxasaHHoOM 3aech BU-
DEOTeXHUKH.

M3SMEPUTEJTbHAA
TEXHUKA

Temarn4eckan HaNPaBAEHHOCTL BLICTABKK
npenonpeaenyna W 3KCNO3UUMIO WU3EeNuH
USMEPUTENLHON TexHWKM. B OCHOBHOM 3aech
NeMOHCTPpUpOBanuch Npubopu AnA onpene-
NeHusi NAPaMeTPOoB NWHWA CBA3U U YCTPOMCTB,
COCTaBIAOLMX EAUHEIA KOMAAEKC Tenekom-
MYHUKALIMOHHLIX TepMuHanoB. MNoao6Hkie npu-
60phi NPUCYTCTBOBA/IM U B 3KCNOINLIMAX TaKUX
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®orto 15.
Skcnoanuma dupmal Schlumberger

®oro 16.
UsmepurensHbie npuBops BEJIBAP

doro 17.
3anomuHalowmit ocymnnorpad
€ MaTpuyHbiM akpatioM CB-19

WU3BeCTHLEX GUpM, kak Siemens, Nokia v ap.
3acnyXMBAIOT BHYMAHUSI 3KCNOHATHl OAHOK U3
BocbMU GUpM DpaHuuy, NpeacTaBneHHLX Ha
«CBAi3b-93», — NPEKPacHLIE KOMMNAKTHHE U3Me-
puTtenbHee koMnnekcs ¢upme Schiumberger
Technologies (¢poto 15), B Ux unucne aHanusatop
undpoBLIX PAANCTUHWIA «4922», CBASHON MOHU-
Top «S1 4015 Stabilock», nporpaMmMupyemuiiz
UsMepuTens NapaMeTpoB YCTPOUCTB npueMa 1
nepenaymn curHanos «S1 6910 Minilock».
NamepuTentHuie Npubopsl n koMnnexkcs Gupm
Rohde & Schwarz u Hewlett Packard pasHo yxe
CHUCKanWU cnaey W yBaxeHue notpebuteneit.
MoxeT GhiTt, NC 370 NPUYUHE OHU Ha 3TOT pas3
OrPaHU4UINC CKPOMHBIM 0 OpMNIEHUEM CBOEH
3KCMOSULIMN HECKONBLKUMU NpubopaMu U Npo-
cnexkTaMu, AAI0LLMMKY, NPaBaa, NpeacTasneHve
0 KYNbType UCNIONHEHU UX NPOAYKUMW, Npoaly-
MaHHOCTH iu3aitHa U yiobcTBe B akcnayaTaumu.
3KCRO3ULUU POCCUMCKUX NPEANPUATHIA U UX
xonner us ctpad CHI Buirnapeny, koHevHo, non-
polle — He 6uno Gnecka (B NPAMOM CMEiCHE
cnosa), adpdexTa or au3aiHa, NPy NEPBOM Aaxe
6ernom ocMoTpe 6pocalouierocs B rnasa. Kopo-

ye, He 6710 NpoAYMaHHOI peficTBEeHHON pexna-
Mb NpuB0opoB, KoTopast kak Gk roopuna : «Bor
5, npuobpeTait MeHs!»

Npu6opk cTpaH CHI 0TNM4ancb KOHKPETHOM
HanNpPaBNIEHHOCTBI0O HA BHINONIHEHWE HE O4eHb
WKpoKoro kpyra $yHKLniA. B HUX, kak npasuno,
OTCYTCTROBANA NPOrPaMMHas aBToMaTka. Npas-
13, Ha HEKOTOPbIX CTEHAAX AEMOHCTPUPOBaNuchL
nNpUBopbi YHWBEPCANLHOTO HAasHaveHust — oT
NpodECccUoHANBHOTG UCNONL30BaHUA B CUCTE-
Max TENeKOMMYHUKaLUIA A0 EO3MOXHOCTY OCHa-
LEHWS CEPBUCHbLIX CRYX6 PEMOHTHBIX Npeanpy-
ATWA M Aaxe papmonobutensckux naboparopuii.
B atoM nnavxe npeacraensina uUHTEpec 3kCnosu-
LA 6eNOPYCCKOro NPOU3BOACTBEHHOro obLenu-
HeHus BESIBAP, noka3aBluero Ha BLICTaBKe ram-
My usMmepurenbHex npubopos:  or
BoNtTMETpa-npo6yuka «Mactep-5» no sanoMu-
HaIoLLMX U ABYOMaTU3UPOBaHHBIX ocumMnnorpa-
¢os (Poto 16).

FabapuTh Bcex npubopos HeGonbluve, no-
3TOMY OHAMOTYT GbiTh KCRIONBE30BaHE HE TONBKO
B NaBOPaTopPHLIX YCNOBUAX NPELNPUATII, HO
U Kak noneskie npuboph. OcobenHo cnepyet
OTMETUTL OIMH U3 NEPBbIX MATPUHHLX 3ano-
MUHaloLLmx ocumunnorpados C8-19 (¢oto 17).
Ero rabaputl U Macca He Gonblue craBlumx
yXe NPUBLMHEMU CEPBUCHLIX OCUMNfOrpa-
¢ob C1-94 unu C1-112A. Ho on umeer xua-
KOKPUCTAJUMHECKMIA UHAUKATOP-3KPaH C fo-
CTarO4HLIM YPOBHEM BU3YyanbHOW
KOHTPacTHOCTW, nonocy nponyckaHus ao 10
MFL, BO3MOXHOCTb 3anoMUHaHWA ABYX OA-
HOKPaTHLIX UNK HETIEPUOAUYECKNX CUFHAN0B ¢
NocneaoBaTeNtHoit UX 3anUCHI0 B MaMsATh,
ABTOMATMHECKYIO CUHXDOHU3ALMIO, PEXWUM NOA-
CKa3KK OMeparopy O HENPaBUIIbHO YCTaHOB-
neHrom koadduLvenTe passeprok. Nutanne
OT CeTU NepeMeHHOro TOKa, OT BCTPOSHHOro
akkymynatopa 10HKIL-3, 5-1, sHewwnero uc-
TONHUKa nocTosHHOO Toka 12 unu 27 B.

Ha crenpe, ocrBefieHHOM Bececoio3HoMmy Ha-
Y*MHO-UCCNE0BATENLCKOMY UHCTUTYTY Yene-
suaeHus (r. Canxr-Netep6bypr), MoxHo Guino
NO3HAKOMUTLCS € Pas3NIHON U3MEpPUTENBHON
TEXHUKOR, NpeQHa3Ha4YeHHON ANS KOHTpOns
XapaKTepUCTUK Pa3NINiHbLIX 3BEHLEB TeNeBu-
3UOHHBIX TPaKToB. 3TC — FeHepaTop Tenesu-
3UOHHBIX UCTIHTATENBHLIX CUTHANo8 ¢ uMdpo-
BbIM MeToAoM GopMmupoBaHus curtanosF-193,
U3MeputeNb OTHOLEHUR CUrHan/IWyM
WUCLLI-10 B nepeHOCHOM U CTOE4YHOM UCNONHE-
HUK. A BHelUHe3KoHoMUYeckoe obbeanHeHne
B/O MALLINPUBOPUHTOPT (r. Mocksa), kpo-
Me YCTPOICTB CBsiaut U pagionpubopos obuero
NPUMEHEHNA, NPEANOXIIO Taloke NpuBophl Me-
JAMLMHCKOTO HasHajeHus — Tpu Moandurkaumm
3NEKTPOCTUMYNVPYIOLLMX YCTPOWCTB GMOpHO-
[BATATENLHOO annapara YenoBexa.

* k&

B oTnM4ME OT aHaNOMMYHBIX BHICTABOK NPO-
WNLIX NeT Ha «Cesise-93» ee ydacTHUKK, fe-
MOHCTPUPYSi CBOM ROCTWKEHUS, NOKasamm
MHOTOYMUCTIEHHKM NOCETUTENAM TONBLKO Ce-
PMIHO BLIITYCKAEMYIO MU NNAHNPYIOLWYIOCS K
BLIMycKy B Onuxaliiee Bpems pas/imyHyio
PaaucaNEeKTPOHHYIO annapaTypy, Tak NTo 3a-
UHTepecoBaHHLE OPraHU3aLun MOrnu 3aecb
Xe 32KOHUTE AOMOBOP Ha ee NOCTaBKy U AaXe
npyo6pectn npuBeseHHLEe B Mockey obpas-
Lk

MoBTopUM elle pa3 cnoBa, CKasaHHbe B
Gecene ¢ HalUM KOPPECTIOHAEHTOM PYKOBO-
putenem sxcnoavuvmu TENIEKOMa rocnopwm-
HoM K.-H. l'opxeHoM: «Mul foBONbHE pesynb-
TaraMu yJacTusi B BHCTaBKe»,

JlyMaercs, 4To K 3TUM CNoBaM NPUCOERV-
HATBLCH BCE y4acTHUkU MexayHaponHo# or-
pacnesoit BHICTABKM CUCTEM U CPEACTB CBA3U
— «CB13b-93». U B 3TOM €€ OCHOBHOMN UTCT U
3HaueHue.

PenopTax ¢ BLICTaBKH
«CeAanL-93» Benn

A. TPUD, A. T'YCEB,
A. MUXAIOB,

N. ANEKCAHPOBA,
E. KAPHAYXOB

doto B. Adpanacbesa
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dopus, BHIBaAHHAA PE3yNLTaTaMU TEXHN-

Yeckoro nporpecca, 6biCTPO CMEHWUNach
Bceobiueii TpeBoroi. lNpuiino NnoHumaHue Toro,
41O rnasHas obuieyenoBeyeckan LIEHHOCTb —
3emna — B onacHocTU. TexHoreHHbie Bo3aencT-
BUA Ha cpeay 06UTaHUA BO BCEX NPOMBILLNEHHO
PasBUTLIX CTPaHAX AOCTUT I KPUTUHECKMX YPOB-
Hew. OfHO 33 APYrUM BCE TPEBOXHEE U TPEeBOX-
Hee NocTynaioT coobiUeHUs U3 pasHbix CTpaH o6
axonoruyeckor onacHoctu. He obowna oHa u
npoctopbl Poccun.

Mo paHHbIM, COAEPXALLMCH B roCyAapCTBEH-
HOM [OKNIAZIE O COCTORHUIA OKPYXaIoLLLeli Npupo-
[HOi cpepbl B8 Poccuidckoi ®enepaunn, nuilb
15% HaceneHus Hawei cTpaHbl B 1991 r. npoxu-
BaNno Ha TEPPUTOPUNX C NONYCTUMBLIM YDOBHEM
sarpsisvedmns. B 84 ropopax Poccun, Brnoyan
Mocksy, ypoBHM 3arpsis3HeHus atmocdepsl 3a-
yacTylo Gonee yeM OEcATUKPATHO NpeBbILLANU
npenenbHo nonycTumMbie HopMbl . Oxono 50 mMnH
4YenoBeK UCNLITanK Ha cebe BosaeicTBUE pas-
AUYHBIX BpeAHbX BELLECTB Ha YpPOBHE Bbille
[EcATU NpegentHo NoNycTuMbiX. Hanpumep,
npobbi NUTLEBOI BOABI, B3SITHIE HA PasHLIX Tep-
puTopusx, B 23% cny4aes He COOTBETCTBOBANU
rocylapCTBEHHBIM CTaHABPTaM M0 XWMUYECKo-
My cocTasy 1 8 12% cnyyaes — no 6aktepuono-
rM4ecKoMYy.

B 1991 r. TONbKO CTALMOHAPHLE NPOMBILLINEH-
Hbie UCTOMHMKM Buibpocunu B atMocdepy, no
[ANeKo He NONHLIM AaHHBIM, 0KOMO 32 MAH TOHH
BpeaHbX Belwects! U3 73 kybuuecknx KunoMeT-
POB CTOYHLIX BOA, CNYLUEHHHX B PEKW U MOpS,
Bonee TpeTyu coAepXanu BpeiHue BetlecTBa.

INpy coBpemeHHbIX MacLLiTabax AeATeNbHOCTUA
yenoseka akonoruieckue Geaw nepectaioT 6uThL
YMCTO HaLlMoHaNbHLIMKU. M3-3a nepeHocos B at-
Mocdepe U rmapochepe 3arpasHeHns cpeabl
06UTaHWA, BOSHUKLUME B TOK N UHOM CTPaHe B
pesynsiate «HOPMANBHOFO» MPOMBILLAEHHOO
NPOU3BOACTBA, a TeM Gornee B CNYNanX aBapuid,

CTAHOBATCA MeXAyHapoAHbiMU NpobnemMami.
N3BecTHbl Lenbie 3konoruyecku 6encrBeHHbie
peruoHbl, OXBaTUBLLIME HECKONBbKO roCyAapCTB,
roe rokasaTenu 340pOBbA HapOAOHACENEeHUs
3HAYUTENBHO XYXE, YEM B CpeaHeM B MUpe.

B nocnegnee Bpema oboctpunacb 3Konorv-
yeckasd cutyauma 8 Poccun, 310 BO MHOrom
0BLACHAETCA TeM, YTO CTpaHa NePeXuBaet Ta-
XETNbiiA 3KOHOMUYECKUIA KpU3nc, Ha ¢poHe koto-
poro aKonoruueckue NpobnemMsl MOryT TPaKTo-
BaTLCA W, K COXANEHWIo, TPAKTYIOTCA Kak
BTOpOCTENEHHbIE.

Y10 Xe MOXET U IOMKHO USMEHUTL TPEBOX-
HYI0, a NOPOA U KpuTHYecKylo obcTaHosky? Ha
nepsbilt NnaH BABUraeTcs Npobnema NonHow,
OCTOBEPHOM U HezaBUCUMo HdopMaLmmn. 3ta
3anaya MoXeT OblTb BLIMONHEHA C MNOMOLLLIO
UHGOPMALIMOHHO-U3MEPUTENBHOM aHanuTU4ec-
KOW CUCTEMb!, NOCTPOEHHOW Ha OCHOBE coBpe-
MEHHBIX CPEICTB PAAMUO3NEKTPOHUKA U BbINUC-
NUTENBHON TEXHUKM.

B cucTeMe, 0 KOTOpO KAET peyb, MoryT ObiTh
BhieNeHbl TPU MEPAPXUYECKUX YPOBHS (CM. pKC.)
— NOKanbHbIN, PerMoHanbHbin U denepanbHbIi
{rno6anbHbIA, TPAHCHALMOHANBLHBIN), BCE 3BEHBA
KOTOPLIX [OMKHB B3aUMOAENCTBOBATL B COOT-
BETCTBUM ¢ pa3paboraHHLIMK anropuTMami. B
MOHWUTOPUHrEe WUCMONBL3YIOTCH U3MEpUTENbHLIE
cpeactsa Ha3eMHoro (NoA3eMHOro), HaaBOAHO-
ro (nopBoaHoro) U aspoxocMuveckoro 6asupo-
BaHus, paboTaiowme B Maclitabe eayHoro Bpe-
MEHW U JOCTaTOMHO TOYHOW NPUBA3KU Ha
MECTHOCTH, a Takke o6beAnHeHHLX eANHbIMU
LeHTpamm o6paboTku n aHanuza v opmaumm.

OCHOBHBIMM UCTOMHUKaMKU MHbOPMaLMK 8-
NAIOTCA CPEACTBa U3MEPEHUN NOKANBHBIX LIEHT-
POB, pasmelLiaeMbie Ha 06beKTax aKTUBHON Tex-
HOreHHoM (B TOM YMCNe arponpOMBILLINEHHOW)
NEeATENbHOCTU — HA NOTEHUUANbHLIX UCTOYHUKAX
BpeaHbIX BLIBPOCOB, XUNLIX 30HaX, NALIHAX, 06b-
eKTax NPUPOAONCAL30BAaHUA U T.0. 3TU cpeact-
Ba U3MepeHuiA MoryT 6uTb Kak CTalMcHapHbie,
Tak U NoaBWXHbie. TakTuka wx pa3MellieHns
onpeaenaeTca cneundukoi peruoHa. [ing kax-
[Noro U3 HXX paspabaTHBaeTCA AnuarHocTuieckas
akonoruyeckas moaenb. O6vemM U KawecTBo no-
nyyaemoi uHpopMaLmMKU CPaBHUBAIOT ¢ €e Co-
NepXaHueM 1 AenaioT BuIBOALI 06 dKonoruyec-
KOt CUTYaUMUN.

3nexTpoHHbIE TEXHONOM MU U 3NEKTPOHHO-BbI-
YUCAUTENbHLIE CPEeACTBA, KOTOPLIMKA pacnona-
raloT NoKanbHbIE LIEHTPLI, B NPUHLIUNE, OTKPHIBA-

10T WHPOKYIO BO3MOXHOCTb 06HapYXXeHUR U KO-
NANECTBEHHOTC U3MEPEHUsI CofepXaHus Bpea-
HbIX BELECTB B Bo3Ayxe, Bofe, 3apaxeHue uMu
pactuTenbHoro Mupa. B tex cnyvasx, korga anq
uUsaMepeHuii HeobxoauMbI YHUKanbHbIe cpeact-
Ba, NPUBNEKAIOTCA CUNLI PEMMOHANBHBIX LEeHT-
poB.

Nokanuhbie cpeactsa c6opa uHdopmalvm,
KaK NpaBuno, NOCTPoeHb Ha NPUHLUMNE aBToMa-
TU3aLUuM npoilecca ot6opa Npob u obpabotku
UHGOPMALIMKA C NOMOLLBIO aNNAapaTHO-NPOrpaM-
MHBIX KOMMNBIOTEPHLIX KOMNAEKCOB.

B Lensix aHannaa HA3KUX KOHLIEHTPALIMIA ToK-
CHUYECKUX BELLIECTB NONYYUNK pacnpocTpaHeHue
U3MEpUTESIbHLIE METOABI, KOTOPLIE MOXHO Pas-
6UTb Ha YeThipe PYNNL: Xpomarorpaduyeckue,
Macc-cneKTpoMeTpuyeckue, CnekTpanbHbie U
3NEKTPOXUMUYECKUE.

Xpomarorpaduueckue mMetoas Haubonee
addexTUBHL NPK aHanKuse CNOXHLIX cMecei. B
4ACTHOCTW, ra3opan xpomarorpadus — noeans-
HbilA METOQ UCCReIoBaHUA MUKPONPpUMECei ne-
TY4UX OPraHUNEeCKUX COeAUHEHWIA, HanpuMep, B
npobax BO3Ayxa, 3arpA3HEHHOO NPUMECAMU
TOKCUYHBIX OPraHUHECKUX COeNHEHWIA.

N5 aHanu3a 3arpssHeHUiA Bo3ayXa NPpUMEHA-
10T TaKKe pasnuuHbIe BapuaHTBl MOHHOW XWI-
KOCTHOMN Xpomatorpaduu, ¢ NOMOLLBIO KOTOPOW
onNpeanensioTCA MUKPONPHMECHU PEAKLIMOHHO CNo-
COBHbIX OPraHUYecKUX U HEOPraHWYEecKuX Co-
eIMHEHWA.

B nocneguvie roabl AnA aBTOMATUHECKOTO KOH-
TPONA YrNesoAcPOfOB LWMPOKOE NPUMEHeHWUe
nony4un nNnamMeHHo-UOHN3ALUUOHHLIA MeToA.
J[letekTUpoBaHue € NPUMEHEHUEM NNaMeHHo-
MOHU3ALMOHHOTO METOAA OCYULIECTBNRETCH BBE-
nexHviem razoobpa3Hoii Npobbl B NNaMA BOAOPO-
na. NMnama HaxoAUTCA MeXay 3NEKTPoAaM, Ha
KOTOPLIX NOAJEPXUBAETCA HANPSXKEHUE B He-
CKOMBKO COT BONLT. TpU OTCYTCTBUM NpUMecei
(ropeHue ToNbKC 0HOTO BOAOPOAA) BOSHUKAI0-
WMIA TOK WOHV3ALMM HUNTOXHC Man (107'%—
1013 A). Korna 8 BoiopoaHoe NNaMs BBOAUTCA
rasoobpazHan npoba, cofepxaillan yrnesofo-
pofibi, B NnameHu o6pasyloTcs UoHL, KoTopbie
HanpaBnsIOTCA K MOMIOKUTENLHOMY 3MEKTPoay.
BosHUKaIOWMA Tok MoHmzauum (107 — 10712 A)
YCUNMBAETCA 3NEKTPOMETPUNECKUM YCUNUTENEM
NOCTORHHOIC TOKA WU PerucTpUpyeTcs Camonimc-
LIEM.

Wcnonb3oBaHue NNaMeHHO-UOHU3ALMOHHOTO
meTopa NS neTeKTUPOBaHUs Nocne pasaene-
HUS KOMNOHEHTOB NPO6bi C NPUMEHEHUEM ra3o-
BO#4 xpomaTtorpadumn No3BOAIRET pa3nuyaTh Npu-
CYTCTRYIOLLME YrNEBOAOPOAL U ONpefendatb ux
KONUYECTBO.

[asoBan xpomatorpadpus UMeeT Heocnopu-
Mble NPEeUMYLLIECTBa, Kak aHANUTUYEeCKUid Me-
Top. OnHako oH He No3BoNseT uaeHTGULMPo-
BaTh COTHW COEAMHEHWN, BXOASIUMX B COCTaB
CROXHBX CMeceit, 3arpssHsiowmx armocdep-
Heli Bosayx. [lns pelleHus aTok npobnems He-
o6xonum petekTop, cnocobHbi AaBath OAHOI-
HaYHbIE XapaKTEePUCTUKU KaX0ro KOMNOHEHTa 8
otoensHocTU. Takum QeTexTopoM ABAAETCH
mMacc-cnekTpomeTp. Macc-cnekTpanbHbiid aHa-
K3 C NpenBapuTenbHLIM xpomatorpaduieckum
pa3feneHWemM COeAUHEHUA Nonyyn/l HassaHue
XpoMaro-macc-cnekTpomeTpus (XMC).

Npo6a 3arps3HeHHOro BO3ayxa Npeacrasnsa-
er cob0oii cnoXHbIe CMeCH, cofiepXalle COTHU
coeauHeHui. Tonbko ¢ nomolubio 3BM c coort-
BETCTBYIOLIMM NPOrpaMMHbiM obecnevervieM
YaeTCR 3HAYMTENBHO YNPOCTUTL YPe3BHMalHO
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Crpyxrypa B3auMofei#cTBUs
3BOHLOB CUCTOME
BKONOTMHECKOr0 MOHUTOPMHIS.

TPYAOEeMKyio paboTy no paciungpoBke NaHHbIX,
nonyyeHHbix XMC.

B apceHane cpeacTs c6opa uHdpopMatum Ans
MccnefoBanna Hembonee pacnpocTaHeHHLIMU
cTanu cnekTpanbibie MeTodll aHankaa B BUAOU-
Mo obnacTu cnekTpa, TaKke ynsrpaduonero-
Bas U undpakpacHan cnektpockonus. B YO-
obnacTu cnexTpa Yatie BCero aHa/IMsupyloTcst
apoMaTHyeckue CoeaMHEeHUs], a Take Heopra-
HUYECKWE BEWECTBa, Takue Kak AMOKCHab cephi
a3oTa, pTyTh U Apyrue. UK aHanuaaTopw Hawnm
NpUMEHEHUe ANs aBTOMaTMYECKOro HenpephiB-
HOro aHanu3a npumMeceii B Boaayxe. OHW nosso-
NFI0T onpefiensiTb KOHLIEHTPaUMIO BELLECTB B
npepenax 104 — 1072 %.

C nosiBneHmeM AfepHLIX UCTOMHUKOB U3Nyue-
Husi, o6nagalotMx MOHOXPOMATUYHOCTLIO, Bhi-
COKOW CNeKTpanbHOM MOLHOCTLIO M HanpaBNeH-
HOCTBIO U3NYHEHUS, CTANI0 BOSMOXHLIM Pa3BUTHE
aKTUMBHBIX METOAI0B 30HAUPOBaHUA aTMocdephl
Ha NPOTAXEHHbIX FOPHU30HTANbHBLIX Tpaccax — A0
HECKONbKMUX IECATKOB KMNOMETPOB B BUIVMOM,
ynbTpadMoNeToBoM i MHG PaKpacHOM AKanaso-
HeanexTpomarHUTHOMO CNeKTpa.

AKTUBHHIE METOAL 30HAUPOBAHUSA AENATCA Ha
abcopbunoHHbie, KOMGMHUPOBAHHOTO paccen-
HMSA U pe3oHaHCcHOM ¢moopecuieHuwm. B 3aBu-
CUMOCTM OT BbiGpaHHOr0 MeTo/1a 30HAUPOBaHUA
WU CMEKTPanbHOro MHTepsana MoxHo o6GHapy-
XWTb B aTMOcdepe pasHoobpaaHble rasoobpaa-
Hule coenunnennd. CucTeMul Ha ocHoe CO,-
nasepa Moryr OHTb WMcMonb3oBaHb ANA
obHapyxeHun B aTMocdepHom Bosayxe Gonb-
LWOro YMCNa opraHMYeckux coeAMHeHuin. 3Tun
MeToAbl KONMYECTBEHHOTO aHaIu3a 3arpasHe-
HWIA BO3ayxa 06NanaloT BLICOKOW YyBCTBUTENb-
HOCTBIO.

MpoaomxaloT NPUMEHATLCA B IKONOTUW U 3neK-
TPOXMMMYECKME METOAL, XOTSH B CBSI3W C pa3Bu-
THeM GpU3UKO-XUMUHECKUX CUCTEM OHU HECKOTb-
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KO YTPaTunu ceoe Bhinoe aHaueHve,

JloxkanbHuie cpeacTBa c6opa uHdopMaLuu, o
KOTOPLIX LINA Peyb BhllLe, KaK OTe4ecTBEHHbE,
TaK U 3apyGexHble, OTHOCATCS B OCHOBHOM K
Ha3eMHOM annaparype.

OpHako, yunTHiBas rnoGankHuil XapakTep 3Ko-
NOrUYECKOr0 MOHUTOPMHIA, BaXHEALLIMM MCTOM-
HUKOM MHGOPMaLIMK CTAHOBATCH U3MEpUTENDL-
Hble CPEeAcTBa KOCMMuYeckoro 6asupoBaHus M
aBUWaUMOHHLIe naGoparopum. VX rnmaBHLIM Ha-
3HaueHUEM siBNsieTcs c60p AaHHLIX O AMHAMUKE
3KONOTrMHECKMX NPOLIECCOB, 3KOMOro-Kaprorpa-
¢uueckoit undopmaLmu, HabnogeHue 3aypara-
HaMK, CensiMK, HaBOAHEHVSIMU U T.0., onpeae-
neHve ypoBHeW U MacluTaGoB XMMWHECKOTO U
PaAUALIMOHHOT0 3aPAXEHMR MECTHOCTH, mobant-
HBIA U perroHaribHLIi 030HOMET PUYECKUIA KOH-
TPOnb, 06HapyXeHue NecHbIX NOXapoB.

AspokocMU4ecKasl cucTema BKIlo4aeT B ceba
op6UTanLRYIC MPYNNUPOBKY KOCMMYECKUX anna-
paToB, ceTs caMoneTos-natopaTopuii, HaseM-
HBIA KoMInexkc npuema, o6paboTky, aHanmsa
uHdpopmauumM U ynpaaneHus op6butanbHoM M
BO3AYWHOMN FPYrNUPOBKOM.

31a cuctemMa fomxHa obecnevmsarb Kak 06-
30pHLIA KOHTPONb GONbLLIKX TEPPUTOPMIA, TakK K
netanbHoe obcnefosaHue 3KONOTMMECKU OfNac-
HbiX 30H. MepuoaniHOCTL HaGMOAEHUA NPU KOH-
Tpone GonblinX TEPPUTOPUM C LIENLIO BhiiBNe-
HWR 3KONOTMHECKU HECTIOKOMHLIX 30H Upa3BUTUA
OnacHbIX TEHAEHLWIA 3KONOTMHEeCKX NPoLIeccos
MoXeT Konebarbcsl OT CyTOK [0 MecALEs, a NpU
HapacTaHUM 3KOMOTMYECKOW yrpo3u Habmope-
HWe MOXeT OCYLLEeCTBNATLCH B MacluTabe Bpe-
MeHU, GNU3KOM K peanbHoMy.

HuiHe cyliecTByeT annapartypa, KoTopasl no3-
Bonsier ¢ororpaduposaTo AETanu Ha 3eMHOM
noBepxHocTU paaMepoM oT 0,3 no 5 M B nonoce
200—400 KM € TOMHOCTLIO NPUBA3KK MX K MecC-
THocTM OT 50 210 150 M. s pelLieHust pa3nuuHo-
o Knacca NPUPOA0OXPaHHLIX U 3KONOrUHECKMX
3a/ia4 BEAYyTCR CNeKTpanbHue, LIBETHLIE U Yep-
Ho-6enuie cbemMkm.

CuveMkn B Macwiabe peanbHOro BpeMeHW
BEAYTCH ONTUKO-3NEKTPOHHLIMK CPeACTBaMU C

NOMOULBIO TENEBU3MOHHOM, PAAMUONOKALMOHHOM
annaparyps uHdpakpacHoro manasoHa.

O6pabotka usobpaxeHmis Ha 3BM ¢ ucnonb-
30BaHWEM LIBETA, KaK MHGOPMaTUBHOMO NpUsHa-
Ka, MO3BONSET OLIEHUBATb CTENEHb PaN0aKTHB-
HOTO M XMMMWYECKOrO 33paXeHUs MECTHOCTH,
YTOMHSTL TPaHULL TakKuUX TEPPUTOPUIA, OueHu-
BaTb AWHAMWUKY 3KOJIOTUMECKMUX NPOLIECCOB, a
Tacke HabmopaTb 3a npoueccamMu NpuMpoao-
NONbL30BaHWUSA.

Ha kocMuueckmnx annaparax u camoneTax yc-
TaHaB/UBAETCA pPaauoMeTpuYecKan annapary-
pa, CpeACTBa aKTUBHOMO 30HAUPOBAHUA aTMOC-
dephi, cucteMu, obecnedmpaiowme rmobanbHuiig
O30HOMETPUHECKUIAKOHTPOTL, METEOPONOTUYEC-
KYIO U 3KONOrM4ECKYI0 AAMATHOCTUKY TTOChephl,
mapocdeps U aTMocdEpPH.

AspokocMmuyeckas uxdopMmauma pacnpepe-
NAeTCH MeXay PeruoHanbHLIMU U pefepanbhil-
MU ueHTpamu. PervoHanbHbie LEHTPH MoryT
uMeTb cBou MHGOPMALIMOHHBIE MOAYNYW B Npo-
MBILLEHHBIX LIEHTPaX PeruoHa, X Ha3LBaloT
reouH$opMaUMOHHLIMM LieHTpaMKU. O6beM ako-
norudeckoii ukaprorpadpuueckoid uidopmayum,
o6pabaTkiBaeMbiii B TaKUX MOLYNSIX, COCTaBNAET
npumepro 300 Merabait, a o6beM uHpopMa-
LM PErMoHaIIbHOTO LIEHTPA ONpeASnaeTcs Yuc-
NOM MO/flyneii B permoHe.

Jnsi 06paboTku NoTokoB coobLieHWA B Kayec-
TBe 6asoBoit IBM ucnonbL3yloT KoMnuiotep Tina
IBM PC/486 ¢ HakonuTeneM emKocTbio fio 600
merabaiit. Ocobhie TpeGoBaHUA NPeaLABAAIOT-
€S ycTpoicTBaM BBofAa. OHM A0IDKHL GHTHL Opy-
€HTUPOBaHLH Ha B3auUMOAECTBUE ¢ MOGLIMU
HocUTENsIMU MHGOPMaLIUM, B TOM HKUCHE C AUrK-
Talsepom nns BBoAa GpparMeHTOB KapT U CXeM.
B koMnbiotep BBoAUTCH MHGopMaums ¢ Gopro-
BhiX TENEKamMep aspoKoCMUYECKUX CPEACTB, BU-
[eoMarHMTOGOHOB U ApyTas.

BaxHoe MecTo B BLINMCIIMTENLHOM KOMNMEK-
ce 33aHWMaIoT cpeacTea otobpaxeHus 06pabo-
TaHHoM uHdopMaLmmu. Cpeamu HUX CKOPOCTHHE
rpadonocTpoUTEny ANK aBTOMATUHECKOTO Bhi-
YepynBaHUA KapTorpaduueckmx MaTtepyanos c
padOHaMU KOHUEHTPaLUWM BPEAHLIX BELLECTB,
ycTpoiicTBa XpaHeHust MHGopMaLum (CTprMMe-
Phi, BUAEOMArHUTOGOHMKI), LIBETHLIE NPUHTEPH,
rpadmyeckoe nevaraiolLee YCTPOUCTEO ¢ 6onb-
LLIOM rONOBKOM, CTPMMMEPH AONTOBPEMEHHOTO
apxvBa.

MoHsTHO, YTO BCR CNOXHaA, MHOFOCTYNeHYa-
Tan WHGOPMALMOHHO-aHANUTUHECKaA cUCTeMa
OKaxXeTcs XmaHecnocoGHou, ecnu oHa Gyner
OnNMpaThCH Ha COBPEeMEHHbIe, HanexHue Tene-
KOMMYHUKaLMOHHLIEe cpeacTBa. Bea nokanbHas
CeTb, MEXMALLWHHLIA 06MeH, CBA3L MEXRY Nno-
KanbHLIMM MOAYNAMU U pervoHanbHLIMU LeH-
TPaMu, a B AanbHENLLIEM U MEXRY PeroHabHbl-
Mu UeHTpamMu u denepanbHHM UHOP-
MaLMOHHO-3HAIMTUYECKUM LIEHT POM MOXeT ObTh
NocTpoeHa Yepe3 CNyTHUKU CBS3M, Ha3eMHbie
MarucTpanu, a B fanbHenLLeM — Ha BONOKOHHO-
ONTUNECKMX NUHUAX CBA3U. ToNbKO HAAEXHOCTb
CBA3W NO3BOMMT onepatuBHO U 3ddexkTuBHO
UCNONbL30BaTL CPEACTBA 3KONOTUHECKOTO MOHU-
TOpPUHra U CBOEBpeMeHHO AOBOAUTL UHGpOpMa-
L1Io A0 NOTpebUTENei 0 eCTECTBEHHLIX NPUPO-
OHLIX U TeXHOreHHbIX NPoLeccax U TEM CaMbiM
CHWXaTb BNMAHUA 3KONOTUMECKOTO PUCKA.

H.KOHIIAYPOB, mok. TexH. Hayk,
A.MAJIKOB, nok. TexH. Hayk,
A.OBNIUBUH, pok. TexH. Hayk
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BUAEOTEXHHUKA
ODOPMATA VHS

KAHAJI M30BPAXKEHNA BUAEOMATHHUTO®OHOB

p2soseassttini iy

Guryie JIDHHLIHMITBI 3aITHCH TCJICBH3HOH -
HBIX CHIHAJIOB Ha MAarHUTHYKO JICHTY

- 0.3Mu 7 4 1 44
LIMPOKO OCBELUCHB! B JIMTCpaType, NpHieM )
JIOXOIMIMBO OTTHCAHBI H CIIOCOGBI 3aITHCH/BOC- LBF FREQ HPF - MIX RECORD
TIPOM3BENEHHA CHTHAIOB W30GpaXeHMs, Mon AMP
H 0COGCHHOCTH peaH3allHK KaHaJIoB M30- 7 3141 My 6 7 §2.47 My
6paxeHMs B pasIMYHBIX OpMAaTax, HaIpH- FREQ
Mep B [1]. PaccMoTpuM HeKoTOpBle 0COGEH- 728 Wi BAF 2
HOCTH KaHana u300paXeHus BuIeO- :
MarHuTooHoB popMmata VHS. 8 1 £F MU
PaspaGorunk ¢popmara VHS u nepxarens LOCAL
OCHOBHBIX TateHToB — ¢upma JVC. Ee [/AYA
amepukaHckoe oraeneHne JAPAN VICTOR
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Puc. 2

COMPANI OF AMERICA e urrare Heio
JxepcH BBHITYCKAIO B MPOAAXy BHICOMAr-
HUTooHB VHS, yka3spiBasi Ha 3THKETKax
HoMmepa mnareHTtoB CIIIA, 3anminanonmx
npaBa ¢pUPMBI Ha BBITIYCKAEMYIO amIapary-
py. Hanpumep, kaHan u3o6paxeHHsT BHIEO-
MardiutodoHa HR-D235U saupnueH mna-
TenraMu US. PAT. Ne 3723638, 4068257,
4079412, 4178606.

CTpyKTypHas cxema KaHaja 3alliCH CHT-
Hajla W306paXxeH!s, 3aIaTeHTOBAHHOTO hup-
moit JVC B CIIIA nmarentom Ne 3723638
(nata peructpaimu — 18.2.70 r., mareHT —
OIMH W3 CaMBIX paHHMX), W3oGpaxeHa Ha
puc. 1 [2]. Hymepaims y3nop u abGpesHary-
PHl Ha He#t COOTBETCTBYIOT OPMIMHAITY Ta-
TeHTa. 32N HCHIBAEMBIH TEJICBH3HOHHBIN CUT-
HaJl pa3Ie/IACTCA Ha COCTABIAICIIHE IPKOCTH
M UBETHOCTH. HAPDKOCTHBIH CHIHal 4epe3
$WILTp HYDKHHMX YacToT 11 ¢ nonocoit npo-
nyckaus 0...3 MI'1 nocrynaer Ha yacroT-
HbIi MomynaTop 13, a 3ateM uepea ¢pummTp
BepxHHX 4actoT 14, cymmarop 1S5, ycum-

Mpoponxenuve. Hauano cMm. B «Pagnor, 1992, Nett;
1993, Ne2,3,5—9.

TeIb 3aIHCH 19 NPUXOQMT Ha BUICOTOJIOBKH
20.

CHIHal LBETHOCTH BHITEIETCH TI0J0CO-
BBIM GrIsTpoM 17 ¢ nonocoit MporrycKaHus
3,1...4,1 MI'u 1 mpoxomuT Ha mpeo6paioBa-
TeNb YacToThI 16. YacToTa rereponuta pasHa
4,3 MI'n. IlepeHeceHHBIH B HHIKOYACTOT-
HYI0 06J1aCTh CMTHAN 1LIBETHOCTH IOCIE TI0-
socoBoro ¢puibTpa 17 ¢ monocoii npormycka-
Hua 0,2... 1,2 MINu cMenmBaeTcesi ¢ CHTHAJIOM
SIPKOCTH, YCHJIMBACTCSI H BMECTE C HHM BO3-
nevicteyer Ha Buaeoronosku 20. Ilpu Boc-
TNPOH3BEIEHKH TPOKCXORAT OGpaTHBIE Mpe-
o6pa3oBaHus.

Takad cIpykrypHast cxema KaHala H30-
6paxeHusa BuncomarnufodoHa B caMoM 06-
1[eM BHIE COBEPLICHHO HE OTPaXaeT 0COo-
6eHHocTel popmara VHS. B nocrenyiomem
¢upma JVC 3anarenroBajiia B SNOHMH u
IPYTMX Pa3BMTHIX CIpaHaX BCe OCHOBHBIC
TIpUHLIMIIBL H KOHCTPYKTHBHbIE 0coGeHHOC-
TH BMaeoMarHuTogoHor VHS.

PaccMOTpUM OCHOBHBIE TPEHMYILECTBA
¢opmara VHS, nosposmeine eMy Goictpo
3aBOEBATh PHIHOK GBITOBBIX BUICOMATHHUTO-
¢oHos. B nieppyio ouepens, 3ro — Gonbliioe

BpeMsT 3aITHCH/BOCTIPOH3BEICHUS B COYETa-
HMH € yno6HO3 M cpaBHHTENIBHO HeGonbLIoi
Buaeokaccetoi. Hanbonee pacnpocrpaHeH-
Hast BUmeokacceTa THriopasmepa T-120 sme-
m@er 246 M seHTE M obecTiedMBaeT BpeMs
3aIHCH/BOCTIPOM3BEICHUS CHIHAIIOB CHCTE-
mbl HTCII B crannapTHOM pexaime 120 MuH.
B npomnenrom pexume (EP-EXTENDED
PLAY) Bpems 3alMcH/BOCITPOM3BENCHUS
nocruraer 6 4. Cieyer UMETh B BUAY, YTO
pabouee BpeMs TIpH MCIIONBL3OBAaHWH 3TOM
kaccerl B cucreMax IIAJI u CEKAM —
OK0710 172 MHH.

BuieokacceTa €BpOTeHCKOT0 THIIOpa3Me-~
pa E-180 Bmeaer 258 M neHTHI 1 o6ecrie-
YHMBacT TPEXHACOBYIO 3aITHCH B cicTeMax [TAJ]
1 CEKAM. 3HauHTe IbHOE YBETHYEHHE TUIOT-
HOCTH 3aITHCH JOCTHTHYTO 33 CYeT YCTpaHe-
HMSA MEXCTPOYHBIX NIPOMEXYTKOB B CHIHa-
JIOTpaMMe H YMEHbLICHUA LIIHPHHBI CTPOYEK
3aricH 10 49 mxum (ITAJI-SP) u 19 mxm
(HTCII-EP). OmHako B pe3yibrare 31010
BMICOTOJIOBKH IPH BOCIIPOM3BEICHUM CUH-
THIBAIOT MEINAIONIHE CHIHAJBI C COCEIHMX
CTpOYEK 3aIIMCH, YTO YXYAWIACT Ka4yecTBO
H3obpaxeHus. CaMbIM MMPOCTEIM H 3¢xpek-
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THBHBIM CHOCOGOM, TMIPUMEHEHHBIM TJI
YMCHBHIEHHA YKA3aHHBIX ITOMEX, MOXHO Ha-

TPOKM Janucy CUgHanos APKocmi

3BaTh YepelIOBaHHE HATIPARTEHHS HAMATHH- Sk /7 2 3 g ] 7 8 @
YHBAHHA COCEIHUX CTPOYEK 3allMCH, YTO s 1F i 7
JOCTHIHYTO TIOBOPOTOM pabouMX 3a30poB AWy ,> / [ 1 PN e e 1 [l s
BHJICOTOJIOBOK Ha ONpeReJCHHBIH yroin B
¢dopmare VHS yIuIEI Hak/ioHa 3330pOB BHfe- 7l
DaKm J00UEU CUEKONOE
orojiosok A v B paBHH +6 u —6°. Onnaxo ’ Dy UBEMHOEMY 1A MECERAM _/0_‘ = =
JJIl HH3KOYACTOTHEIX CHTHAIOB I[BETHOCTH .
TAKad MePa OKa3asach HeIOCTATOYHOM, 03~ @ 25 7 28 24
TOMY NOTpeGOBAMMCEH NOTIOHUTENBHHIE all- ,x |> s\ e -
TlapaTypHble MeTONIbI KoMTTeHcalu. dupma ~ i o o [> T
JVC npemnoxuna Meton koMMyTaLmu dasel | Z |
noayecyulei curnana usetHoctd HTCIT taxk, Dy |
YTO AJI1 BHOCOTOJIOBKH A a3pl CHUIHAIOB l ' T
CMelaior Ha 90° BriepelI, a i1 BUIEOTOJIOB- g5 | % 70 @ %7
KH B — Ha 90° naszan. Ilpu socnipoussene- Iy i ¥ /N7 % P l
HUM COBMT (a3 NPOMCXOAMT B OGpaTHOM | ay e 23 |
HalpaBlIeHHH, a BO3HHKAIOIIME IOMeEXH 36 || T I
TIONABNAIOTCH TpebeHYareM GUIBTPOM ¢ |
BpeMEHEM 3a/IEPXKH B OIIHY CTPOKY. Ay | i
B cucreme ITAJT cHrHamsr koMMyTHpYIOT r
IJI1 BHACOTOJIOBKH A, a B BHIcoronioBke B ux @ ! 7oAk sanucy cueHanol Léemratmy CEXAM |
3anuchBaloT Ge3 ckavykoB ¢asbl. Ipu Boc- Yvd } | & - - - = —| |
NPOM3BEIEHHH TIOMEXH KOMIIEHCHPYIOTCS | ) 47 47 44 45 46
IpeGeryaThiM BIIBTPOM C BpEMEHEM 3ajlep- T : |
KKH Ha JIBE CTPOKH. {1 | I = __l ff |~ ~ o
PaccMoTpeHHBIH cioco6 oKa3bIBaeTCs CO- AP i i L —T a
BEPLIEMHO HEPEAIMIYEMBIM IS CMTHAIOB T e _J!
uBerHocTH cHcreMbl CEKAM, nosromy s a 3 : - )
[lapameTp MAK XAPEKTOPHCTHKR, Homep Jheaioip n. oniony
BAKKKLA MaMEPSHIA y2na HTCY nasn MECEKAM CEKAM
:‘lom/" z X "d_u $uastpos HY xanana spxocTu 1,20 0...2800 0...3000 0...3000 0...3000
sanucs/socnp.), 'y - £
Desuaumn 4acToTl YM reHeparopa KaHans APKOSTH 9 3400...4400 3800...4800 -3800...4800 3800...4800
{3anKce), KTy 4% i3 £
;{ncroi':/ cpesa ?uJ_ﬂpon BY xanana sprocTi 10,16 2300 2300 2300 2300
sanucs/socnp.), Ky :
Bpemsa sapepxau Y13 xomneHcaropa swnaneHmit, 18 63,3 63,805% 63,6057 63,6057
Pttty pis
Bpemn sanepiam J13 xanana spocT (Bochp.). 22 0.3 0.3 0.3 0,6
MKG : : :
?onou rp}nycum NP xanana useTHoCT™H 24 3100...4100 3200...5300% 3200...5300% 3450...56004
aanuck), Ky
fonoca nponycxarus ¢unsTpos HY xavana 28,30 0...1200 0...1340% 0...1340% He men.
UBSTHOCTH (sanuce/socnp.), Ky
?onooa)n&c_mycnm N xarans UAETHOCTH 32 3100...4100 3800...4800 3800...4800 He won.
Bsocnp.), {1y : :
Bpesn aanepxoat YS13 rpeBenyatoro GuAsTpa, MK 33 83,5551 127,886% He ucn. He ucn.
Yacrora nu:po‘ropc 1 xaHane UBOTHOCTH, HOMOR 35 160 160 uau 321 160 nnmn 321 He uen.
e 2 B :
:(:Facgcbuuuoum feneHMA YacToTM B cucTome Al 36 4 w160 4 w160 uau 8 u 321 | 4 u 160 nnu B u 321 He ucn.
Yactore Kmapienoro rexeparope 2, K 37 3759,545 4435,572 wnn 4435,572 unu He men.
e i 4433619 4433,819
zlmno &apw PO30HATOPOB B CHCTaMe Al 38 1 2 unu 1 He men. He mnen.
Hanpasnerne u sHaueHne ¢aaoBuX cxauxos 39 490, -90-3an1.; +80, 0-aan.; He nen. He ucn.
noaHecyweil useTHocTH, rpax. ~80, +90-socnp. —-80,0-socnp.
Nonoca nponzrcum Nd scnomorarensHoro 41 4000...4450" 4900...6000" 4900...6000% He uen.
revepoauia, ki y
TMonoca nponyckanma N yasouTens yacroTs: 51 He men. He uon. He wan. 1650...2900°
KaHana LBeTHOCTH, Ky .
TNonooa nponycxaims Nd> xaHass LBeTHOCTH 63 He won. He men. He mcn. 3590...5180"™
{socnp.), e

"amepenHoe arauetime ann Y3 MS-19, MS-59 dupmut KSS, ADL-FN2135C-B03 dpupmal ASAHI GLASS CO. LTD u ap. 2NacnopTHOe 3Ha4SHHE ANA
YN3-64-6. *Uameperos sxaueHus ana GpunsTpa 512-1 ("AnexTporuxa BM-127). ‘Mamepentoe sxauenme ana ¢punstpa Gpupmb TOCO.INC. (ncauuus
FL400 suneobnoxa ana AKAI-VS18S). SMisMeperioe sHaueHue ans
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p 3Ha !
3 ("OnexTpoHuxa BM—12').*Msuepounoe 3HayeHMe ann

MaLTPa Gupmbl SAGAMI (nosuuun B

unbTpa 612-5 ("9nexTpormxa BM-127). ®lMacnoptHos sHaueHMe ann Y13-128-2a.
402 supeobaoxa ann JVC-HR-D235U). *Mameperroe 3HaueHMe ana bunbtpa 612-

duneTpa dupmut TOCO.INC (noswums BPF203 mupesobnoxa ann THOMSON-V4190).
“iAamepetiios anauene ans GunwTpa dupmit TOCO.INC (nosmumun FL402 aan AKAL-VS18S).
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Hux B popMate VHS ycrpocTBo KOMMYyTa-
1My Ga3sl fogHecylux GIOKHpYercsi, ec-
TECTBEHHO C COOTBETCTBYIOIIHM CHHDKEHHEM
kayecTBa. OcoGeHHO 3TO 3aMETHO JIPH HM-~
3KMX CKOPOCTSIX NPOTSOKKH JICHTHE (PEXHMBI
LP, EP), npuueM it Mmomudukaimmu ME-
CEKAM crikeHHe KayecTBa 6osee 3aMeT-
HO, TaK KaK YaCTOTHI FIOMHECYIIMX 1{BETHOC-
TH JieXaT HIDKE IO 4YacTOoTe, YeM B CHCTEME
CEKAM.

CrieKTpalbHOe pacipeneNicHHe YacToT IS
Pa3TMYHBIX CHCTEM B KaHalle M306paxeHus
BucoMarHuTOdoHOB (opMata VHS roka-
3ano Ha puc. 2 [3]. Ha pucynke 1mdpoii 1
0603HaYeH 1lepeHeCeHHBIH CHTHAT LIBETHOC-
TH, Z B 3 — CHWIHaJBl JIEBOIO W IPaBOIo
xaHanop 3Byka Hi-Fi, 4 — YM curnan
SPKOCTH, 5 — YPOBeHb YepHOTO, 6 — ypo-
BeHb Genoro. Cnemyer ykasath, YTO B BHAC-
oMarHuTodoHax ¢ wHiaekcom HQ yposeHb
oIpaHMueHMs THKOB Genoro pabeH 80%
(emecto 60% B anpapatax 6¢3 3TOTO HHACK-
ca). Ha pucynke noxa3aHo Taxke pacrojo-
XKEHHE CTEPEOCHTHAJIOB 3BYKOBOIO COIpO-
poXIeHMsA puneoMarHutodoHos VHS Hi-H,
3aMMUCHIBAEMBIX C YACTOTHO N MOIYIIAIMEH Ha
COOTBETCTBYIOIUMX FIOAHECYILHX.

OueByaHO (M3 pMC.2), YTO IS peajin3a-
1M1 KaHaza w3obpaxenus 1pebyercsi HoBo-
JBHO GoJbLIOE YHCHO YacToTou3bHparenb-
MBIX Y3I0B M JpYrvX GYHKIIMOHATBHBIX
3NEMEHTOB. B cBeTe BOIPOCOB ajarraliyu
HECOBMECTUMBIX MOJEJcH BUICOMAarHHTO-
¢onos VHS mpencrarisercs 1enecoobpas-
HBIM CHCTEMATH3MPOBaTh NapaMeTpPhl Y3JIOB,
BIIMAIONIMX HA COBMECTHMOCTB allflapaTyphl.
Tl 37010 XapaKTepHCTHKHU 31CMEHTOB Ka-
Hana #300paXeHHUs BHICOMArHMTOGOHOB
VHS yxaza.rx B Tabmmie, a ynpouieHHas
CTPYKTYpHast CXeMa KaHaJia MpEICTaB/ieHa Ha
pue.3. Ha cxeMe He 1IoKa3aH pslt BCIOMOIa-
TEJBHBIX Y3N0B, NMozroMy Golee moipobHo
M3yauTh paboTy KaHana H306paxeHHsT MOX-
Ho B [4]. KpyXkaMH Ha CxeMe HOMEUYEHBL

HOMEpa yIIOE, MTapaMeTpPHl KOTOPBIX CYTIEC-
TBEHHO paxiMunbl g cucreM HTCIT u
MAJL

Tpaxt 3anucy CHTHala IPKOCTH COMIepXKUT
dumerp HY 1 s BEIENEHMsA CUTHANA SIp-
KOCTH, KoppekTop $Ha3oBbIX OUMGOK 2, ycu-
JIMTeNlb CMTHaNa SIPKOCTH 3, OXBayeHHBIH
Kno4yeBoi cucreMoit APY 4, xacxan Hemm-
HEHMHBIX MPEIBICKAXCHWH 5 1S TIOBBIIICHMS
YETKOCTH M306paxeHus, KnodeBoi dukca-
TOp YPOBHS 6 1171 TOYHO#M 3aIHCH BHACOCHT-
Hasia, GOpPMHMPOBATEIIb CTAHZAPTHBIX JIMHEH-
MBIX HPEABICKAKEHWI 7 JUIA MOBBILICHMS
OTHOLICHMA CHMTHAN/IIyM, IBYCTOPOHHHMH
OIpaHMYMTeIb NUKOB Gelloro M YepHoro 8,
HeOOGXOIUMBIH I OTpaHHYCHMSA HHKOBOMH
nepnaiy UM reneparopa 9, GUIETP BepX-
Hux gacToT 10, cymmarop 11, kommyTarop 12
BMICOTOJIOBOK 13, yInpaBiIsieMbIH CHTHAIOM
nepexmoyeHus (DFF) ¢opMebr Meanip.

TIpy BOCTPOM3BEICHMHM CUTHAI APKOCTH,
CYUTBIBAEMBIIA BUICOTONIOBKAMM 13 ¢ NIEKTHI,
YCHIMBaAETCs JIO He0OXOIMMOIO YPOBHS Ma-
TowyMAIMMY yewmresami 14 (K — mpu-
mepHo 60 nB) u Yepe3s KoMmyTary, 15 u
¢umep BU 16 MpOXOOMT Ha KOMHE. < 3
BbiMazeHuit 17 ¢ yCTpoicTBOM 3aMepXKH 18,
TO3BOJIAIOLIH M Cy O LEKTHBHO YJIYIUIMTD BOC-
NMpUATHE H306paXeHKA NPH KPaTKOBPEMEH-
3bIX cianax ypoeus UM curvana na 15...20
nb. Tanee YM curian nocrymnaer Ha JeMo-
myatop 19, a ¢ Hero Yepes duwmsip HY 20,
KOPPEKTOp CTaHIapTHBIX MPEIbICKAXEHHH
21, MMeloLmMit obparHylo Koppekropy 7 AYX,
BHIpABHMBATEIb 3aNiepXkeK 22, obecrieynna-
J0IMI BpeMeHHOe COBMCHICHHE CMTHAOB
SIPKOCTH ¥ 1IBETHOCTH, AeMOIYIMPOBaHHBIH
BUICOCHTHAT IPUXOJIMT Ha CyMMatop 23, a
3aTeM Ha BHIXOA BWicoMariuTodona u BY
MOIYJIATOP.

B TpaxT 3aIHCH CHIHAJIOB LIBETHOCTH BXO-
IIMT HOJIOCOBOM GMIBTP 24 IS UX BBUIETIE-
HHS, YCHIHTENb 25 ¢ KII04YeBOH CHCTEMO
APY 26, npeo6pazoBaresb YacTOTHl 27 s

mepeHoca CHrHaiia BeTHoCTH (f) B HM3KO-
yacToTHyI0 06nacTs ( f), duumbip 28, younu-
TEIb 3aIMeH 29 M cyMMarop 11 Ui coeMec-
THOW C CHTHATIOM SIPKOCTH 33IIHCH HA MATHUTHYIO
JICHTY.

B pexuMe BOCITPOM3BENCHUS YCHIICHHBIH
CHIHAJ 1BETHOCTH, BBIICIICHHBI GHIILTPOM
HY 30, mepeHocurcsd B TNpeoOpa3soBareie
4acTOThE 31 B MCXOIHYIO YaCTOTHY10 061aCTh,
IPOXOIIUT Yepe3 NoNocoBoi 32 1 rpebeHya-
Torit 33, 34 GWwiIbTpEl M CMEIIMBAETCA B
cymmarope 23 ¢ curanoM sipkocTi. Tak kax
curnansi cvicreMbl HTCL upesBerdaiito 9yB-
CTBUTENBHBI K (hiyKTyalusaM ¢a3pt CHIHAJIA
1BeTHOCTH (HomycK +59), a s paGoTsl Ipe-
Gervatoro ¢GuiIsTpa HEoOGXOOMMO BBENIC-
Hue (a3oBbIX CKAYKOB B 3alMCHIBACMBIH
CHIHAJ LIBETHOCTH, TeTEPOIMH GJIOKA HBET-
HOCTH 3HaYMTENILHO YCaoXHeH. OH COCTOMT
M3 BCIIOMOIAaTelIbHOTO rerepomMHa 35, ym-
parsieMoro cucreMoit AITY 36, scrioMora-
TEIHHOIC KBAaplEBOTO retepoiyHa 37, ym-
pasnsieMoro cuctemoit ATIM 38, xommyTatopa
¢a3p139, BCHOMOTATENIBHOTO NpeobpaoBare-
nsi4acTorst 40 v moxocosoro GuibTpa 41 s
BBIIEJICHHS YaCTOThI, PaBHON CyMME 4acToT
rerepomvoB 35 ¥ 37. BexonHoili curHan
reTepouia cTaCWIM3HPOBaH FI0 YaCToTe M
¢aze, npoMaHHITYJIMpOBaH Fo ¢hase u obecie-
YUBAeT BHICOKYIO TOYHOCTS IEpeladH LIBETOBO-
rotoHacurianop cicreMb! HTCILI 1 HachiieH-
HOCTH cHrHanoB cvcTeMbl FIAJL

st curanos cvicrembi CEKAM niomydacmast
BBICOKAsA a30Basg TOYHOCTb HC HYXHa, YTO
MO3BOJSIET OY€HB FPOCTHIMH CPEACTBAMM TTe-
penenats 6ok upernoctv HTCI anst 3anvcu 1
pocripomspenielnst curvanoe CEKAM. Tpruem
3anMcH By YT BOCIIPOM3BOIMTECS B L{BETE Ha
poex BHpeoMariuTodonax cucreM INAJI/MECE-
KAM, B TOM 4cClie M Ha BUIEOMArHMTOhOHE
«Drnekrponnxa BM-12». J1ns niepeposia 6110ka
1peTHocTH TTATT B pexaim MECEKAM ciryxut
JHerexrop ckrHanioB CEKAM 47, Grokupyiolinit
$a3oBy10 KOMMYTALUIO Y3114 39, paboTy cHcTe-
MBI ATID 38 v yana 33 rpeGeryaroro GUIETpa.

CurnamsiiperHocti CEKAM (dpamiyackui
CEKAM) 3anHCHIBAIOTCH COBEPUICHHO IPYTHM
criocoboM. Beurene b1 GWIBLTpOM 24 cHr-
HaJI BETHOCTH IPMXOIMT Ha QWIIBTP «ieuin» 42
Ha qacToTy 4286 XI'11. BeiGpocsi cvrasa orpa-
HUYHBAIOTCA IBY CTOPOHHMM OTPaHHYHNTENIEM
43, a B iesivTelie 44 €10 YacToTa NIOHWXKACTeA
B 4 pasa. [laiee CHIHax Yepe3 IOJIOCOBOH
¢usTp 45 (300...1500 xT'11) M hopMHpOBaTEH
HW3KOYaCTOTHBIX HpeIBICKaXeHWI 46 Ha yac-
Toty 1072 xI'1i HarpaBisiercss BcyMmarop 11,
€ CMCLIMBACTCH C CUTHAJIOM SIPKOCTH.

B pexuMe BOCHPOM3BCICHHA YCHICHHBI
CMIHaJI LBETHOCTH BBIICIACTCS TOJIOCOBBIM
duisTpom 48, npoxomut Yepe3d GUIBTP
«en» 49, A9X xoroporo ofpatHa AYX
yana 46, mepBbii yaBoMTeNb YacToThl 50,
npoMexytoumbit duierp 51 (1200...3000
xI'1), BTOpOi yIBOMTEN: YACTOTHI 52, mo-
nocopoit ¢uetp 53 (3380...5250 XI'), Kop-
PEKTOP BBICOKOYACTOTHBIX NPEIBICKAXCHINH
54 c o6patHoit busTpy 42 ATX 1 moctynaer
Ha cymMMarop 23, rie cMelIHBaeICs C CHIHa-
7ioM sipkocTH. KpoMe YKa3aHHBIX Ha CXeMe
Y31I0B, KaHan u300paxeH s colepAuT 6omb-
LLIOE YUCJIO KCTIOMOIATEJIBHBIX M KOMMYTa-
LIMOHNBIX 3JICMCHTOB, B CBA3M C YEM BHIEO-
6JI0KM HEPBBIX MOJIENIEH BUICOMATHHTO(OHOB
VHS ¢ ucrnoms3opaimeM GoNbIOIG 9YMCia
JIUCKPETHBIX 3NEMECHTOB GbLIM BBINOJHCHEL
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Ha MEeYaTHBIX TUIaTax Gonbumx pasmepos. B
COBPEMECHHBIX MOACIIAX pa3MepB! BUIe0-6710-
KOB 3HAYHTENHLHO MEHBIIIE.

Kax BHIHO M3 TaGIMUBI, OTIM4MA Hapa-
METPOB Y3/I0B KaHaJA IPKOCTH BCEX YETHIPEX
CUCTCM HE3HaYHTENBHEL UTO KacaeTc napa-

.MCTPOB Y3JIOB GIOKOB LIBETHOCTH, TO MX
OTIMYHA BechbMa cymecTBeHMbL [loaromy
BOIPOCH! MX ajanmaiMM Gymyr mompo6uo
PACCMOTPEHB! B CIICAYIOLIMX CTaThAX. 3HeCh
CIIEAYET OCTAHOBMTBCA Ha OTIMYMAX Mapa-
MCTPOB KaHaNa APKOCTH.

HeMmHoro Menbliias noaoca MponmycKaHus
¢wmtpor H9 1 u 20 B cucreme HTCII
TPaKTHYECKH HE CKAa3hIBACTCH HAa YETKOCTH
M306paxeHHs, CIIEOBATEILHO, 3aMEHATD 3TH
GUIBTPE IpU Nepesenike He Tpebyercs. Yo
KacaeTcs quarna3oHa aepuaiiv YM renepa-
TOpa 9, TO 310T BONpPOC GBHUT PacCMOTPEH B
[5]. Tam e yka3aHa METOIMKR PeTyTHPOBKH
UM renepatopa. Takke HEMHOTO MeHbIllee
BpEMA 3alIEpXKH YIBTPa3BYKOBOM NTHHMM 18
KOMIIEHcaTopa BbIianeHHi B cucreMe HTCIT
MPaKTHYECKH HE CKa3bIBacTCs Ha KayecTBe
3aMelllecHMs CTPOK. YTO Kacaercs OTIIMIHMS
BpPEMEHH 3a1cpXKH YJI3 or nepHopa cTpok,
TO 30CCh YYTEHH! JICPEXOOHBIE NPOLECCHI
KOMMYTAallMM FIPH 3aMEILCHUU HeQEeKTHBIX
CIpOK.

BorIpoc coBMeIlieHHS BO BpeMEHM CHIHa-
JIOB SIPKOCTH H L{BETHOCTH BO3HMKAeT NPH
MEPEAENIKE BHICOMATHHTO(GOHOB CMCTEMEI
CEKAM. B HHx HeoGXOOHMO 3aMeHATD Ap-
KOCTHBIE JIHHMM 3aftepXxu 22. Moxio Mc-
noyb3opars UM b12-8 or Bumeomaniu-
To(oHa «DnekTponnka BM-12» wim npyrue
nopxomsiHe Ha BpeMs 0,3 mxc, o6painas
BHMMaHMC Ha IIEMCHTH COINIACOBAaHHA M
YPOBHM CHTHAJIOB TIPM 3aMEHE.

B 3axmoyeHMe cienyer ykasath Ha Npu-
McHAeMylo HoMeHknatypy BUC B xaHane
SIPKOCTH:

®upma MATSUSHITA

AN3311K, AN3220K, AN3320K,
AN3211K, AN6321, AN6310 (KP1005XA4),
AN6332 (KP1005XAS), AN6209, AN6320
(KP1005VIJI1), AN304 (KP100SYP1),
AN3224, AN3230, AN6362 m np.

®upma HITACHI
HA11724, HA11738, HA11703 u np.
®Dupma SANYO
LA7320, LA7340, 1.A7323 u np.

JlpyrHe ANOHCKHE PUPMEI TaKKe BLITYC-
xapr BUC kanasa spKocTH, 0THaKO ¢ MEHB-
ureif HoMenkiarypoit. BUC dupm npyrux
CTpaH aBTOPY He BCTPEHANMCH, XOTH BIIOIHE
BO3MOXHO, YTO B MOCJICAHEE BPEMSA MX BbI-
nmyckoM 3aHMMaerca ¢dupma PHILIPS.
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66 KOMAKT -

HA PbIHKE

Bce nostaetca B cpasrenmn. 06 3TOMMIPEEHUM Kak Hellbasi KETAaTH BCROMMHAGLIE B ALy

AW, KOTZIa Ha NOTPEBUTENGCKMiA PLIHOK BAPY! <XAbIHYNa» BONHA PA3HOOBRAaSHEX MMIOPTHEX
TOBAPOB, B TOM YMCNe panuoTeXHINeckux nagenwit. Npuiem No LieHe OHK 3aMETHO PaSHATCH.
Ectb 0TKpOBEHHO [ellieBLie, 8 &CTb U Hoporuke.

Hemy orpats npeanoyTetme? C 0fiHON CTOPOBK, CKYROW, KaK W3BECTHO, NAATUT ABAXA, C
LPYTOA — COOTBETCTBYET MW Sa4acTyio BHICOKas LiEHa TOMY KajecTBy, 3a KDTOPOE He Xanko
oTaaTh Gonbiine peHbu? K coxaneHmio, Npakinka CeropHsiuHero AIHA Mokaswisaer, yro
NpeANaraeMoe HaM KaUecTBO TOBaPa M HASHAHEeHHas! LieHa OTHIONL He Bcema Ha BLICOTE, AaXe
B CpaBHERUM C M3nenusamMm cTpa CHI,

Kax xe 6hiTb notpebureno? Yrobiu ¢ caMocromeano NpPOM3BRecTH cpaBHeHuﬂ 1 caenats
npaBunbHLIA BLIGOD,: Heoﬁxo,nmo umerb CBefIEHVA [NR COTOCTABMEHUS NapamMeTpos U
XapaKTEPUCTUK UBNENHiA. AOHN O4eHb YACTO OTCYTCTBYIOT — HEKOTOPHIE UPMEL TPOCTO UX HE
BAIOT WM, 4TO ellie Xyxe, NPUBONAT MCKaXeHHHE AaHHLIe, YNoBas Ha To, Y10 usMepehne
MCTUHHEIX 3HAYSHW BEeChbMa 3aTPYAHUTESNLHO,

BoipyuTh 3/1€Ch CMOTYT 3KCREPTHLIE OUEHKN CTOPOHHIX OPraHusaLuit M ONHITHEX Paauo-
mobureneii. [laxe €CAU NPOBEASHHBIE MMM UCTITaHMA 6yny1 uMmeTs HeBonbliyio Rorpetii-
HOCT®, BCEPABHO 3TH latHbie aAYT NPEACTABNEHUE O KaYECTBEHHOM COCTOAHNM 3Py BeXHEIX
n3gennid. ConocTaBnenue Xe C XapakTepUCTKAMU OTEHECTBEHHEX USNENMM, NOMyYEHHHIX
NPU U3MEPEHUSX, NO3BONMT OLEHUTL N uenecooﬁpaswocn. WCTIONL3OBAHNS - TOTO UM MHOFO

nusgenua.

CeroaiHa Ha phiHKe cTpaH CHI nomaunocb Gonbllioe KONMHECTBO KOMNAKT-KacceT. MHorue
M3 HUX MHOCTPAHHOTO NPOMSBOACTBA M BE3 YXa3ahnA TeXHWYECKMX CBONCTB Ha 3TMKETKaX.
Fopoit Ha HUX M BOBCE HET 3TUKETOK. UIMERTCA TORLKO YCIIOBHOS HAMMEHOBAHME TO M UMb,
TO ' TTIOHOMMHANA NeHTH. Kak BO BCEM 3TOM pasoBpathes?

OAvH 113 HALWMX NOCTORHHKIX ABTOPOB, M3BECTHLIM DAUONIOGUTENAM CBOUMU noGpomumu
paspaborkamn 8 obinactn ssykoTexHmku —. Cyxoe Hukonait Esrenbesuy nposen aHanus
ucnBiTatkbx B6 xoMNaKT-KacceT NPousBOACTEa cTpaH CHI M MHocTpanHEX Gupm. CBouMM
BLIBOIaMW OH AEAUTCA C MOBUTENAMIK MartHUTHOM 3anmcuy. .

61LEH3BECTHO, YTO KAYECTBO MaTHUTHOM

3aTlTHCH B 3HAYUTEILHOM CTENEHH OIpe-
JACTACTCA XapaKTCpMCTUKAMH MpHMEHAeMO
MariMTHoO# NeHTeL. [Ipu 3T0M CBS3B MeXTY
KaJCCTBOM 3aITHCH M KAYeCTBOM JICHTHT (M ee
CTOMMOCTBIO) IVICKO HE OJIHO3HAYHA: H3T0-
TOBHTEJIH MATHHTO(OHOB TIPCH3BOJIAT pery-
JIMPOBKY M HallaXHBaHME Ha JICHTE C BIIOJIHC
onpefieIcHHBIMH MarHUTHBIMHU CBOMCTBAMM,
PEAKO COBMANAIONIMMM €O CBOICTBAMM Ha-
uboiee KaYECTBEHHBIX JIEHT, OCOOGCHHO 3TO
KAcagTcsl MITOTOBMTENe MarHUTOGOHOB B
ctpaHax CHI' — xavecTBeHMEIe JIEHTHI JIO
CHX IOp MaJIonOCTYIHEL. C Ipyroii CTOpOMEI,
B KOHCTPYKIIMAX MarHHTOOHOB NTpOM3BOMI-
ctra CHI' HeobxomuMble Opransl Koppek-
1IMM peXWUMa 3aITMCH MOl KOHKPETHYIO MC-

MOJIL3YEMYIO JICHTY — PETyJISITOPHI TOKA IOMI-
MarHWYMBaHUA H TyECTBUTCIBHOCTH KaHalla
3anmmcH — GoJsbIuasi penkocTb, KPOMe TOro,
MX KOPPEKTHOE HCITONb30BaHHUE MOpasyMe-
BaeT 3HAHME MOTPeOUTENIEM TAKUX XapaKTe-
PHCTHK, KaK OTHOCHTCIBHBIH TOK MOIMAr-
HUYMBAHMA M OTHOCHTEIIbHASA
YYBCTBHTENEHOCTD, KAK NPABWIIO. HE YKa3bl-
BacMBIX Ha 3THKETKaX KOMIIaKT-Kaccer. B
TAKHX YCIOBMSX MpHMCHEHHe Gonee NOpo-
TOCTOSILIEH JICHTHI HEPCAKO 0GopauHBaeIcs
YXYIIICHHEM KAYECTBA 3aIHCH.
CripaBoUHBle MaTepHANIBI MO KOMITAKT-
KacceTaM, TOARIAIOIUECS B OTeICCTBCHHOM
M 3apyGexHoi nevarH [1], n1s MenomaHos
crpan CHI" manoungopmarmisuel. Bo-Tiep-
BbIX, IOTOMY, YTO NPHBOIATCH I!a}{I}{blC o



HanboJIee IMPECTHOKHLIM MAaTHHTHBIM JICHTaM
penymnx ¢upm 3ananHoit Esponn H Ano-
HHH, B TO BpeMs KaK" puiHok CHI™ HaBomHeH
KACCCTAMH COBCEM IPYTHX — HEM3BECTHBIX H
HE TIOJTb3YIOLIMXCS YCIIEXOM Ha 3aMaTHOM
pbiHke wu3rotopurencii (Kwuraii, I'onkonr,
TaitBans H Ap.), H, BO-BTOPBIX, NOTOMY, YTO
HCITBITAaHUSA TTPOBOJISATCS Ha TPEXTOJIOBOY-
HbIX MarhHTodoHax ¢dupm Nakamichi wmm
Revox, MarHMTHBIE TOJIOBKH KOTOPBIX ITPaK-
THYECKH He no6aBisior coGCTBEHHBIX HCKA-
XKCHHMH K HCKAXCHHAM, 00yCIoBIEHHBIM
MarHHTHOH JeHTOH. MarHUTopoHBI IIPOH3-
BojictBa ctpaH CHI' B nonasisowem 60J16-
LIHHCTBE — JIBYXTOJJOBOYHBI, TIPHYEM IO-
JIOBKH TOpa3io McHee MICalbHBl — B
GOJBIIMHCTBE CITy4ACB 3aITHCH Ha JIEHTH MOK
IV (MeTawionopomikoBbie) Boo6lie HEBO3-
MOXHO, a 3anuch Ha eHTre MOK 11 (xpom-
JIHOKCHI H €I0 3aMEHHTEJIM) IO Ka4eCTBY
XyXe, yeM Ha «06bmHEBIe» JeHTsI MOK |

B HacrofllleM cTaTee CHENaHa TMONLIKA
0XapaKTepH30BaTb B ONHHAKOBBIX M IIPhH
6mokeHHBIX R peabHbiM 111 CHI yenonu
SIM pSUT KOMNAKT-KACCET, NOSIBMBUIMXCS B
TOCYNapCTBEHHOM H KOONEpaTHBHOM Top-
TORJIC B TeUCHHUE NOCIENHKX JIeT. B KadecTBe
HCTIBITATEIPHOTO GBUT NPHMCHEH MAarHHTO-
doH «Mask-233-crepeo» BbOTycKa 1992 1.,
cTaBuIHi 6a30BBIM JUIA MHOTHX OPYTHX MO-
HeNeH.

HamepeHus i Kaxoi JICHTEI IIPOBeLe-
HBI ¢ cOBmOonEHMEM CIENYIOLIMX YCTIOBMI M
TIOCNIEIOBATEIIBHOCTH:

— YCTAHOBKA ONTHMAJIBHOIO TOKA ION-
MATHWYMBaHHS TIPOM3BENICHA TIO KPHTEPHIO
MaKCHMMaIbHO TUIockoH AYX mpH ypopHe
3amvcH okoNo —235 nb, 1ak Kak npakTyyec-
KM BCE JICHTHI B 3THX YCJIOBHSX obecreyunBa-
10T JIMHeHY1 AYX Briors no 18 kI —
BBILIIC 3TOH YaCTOTH H3IMEPEHHS HE TIPOBO-
JWIMCH BBHIY OIPaHMYCHHMH, BHOCHMBIX
KAHAJIOM BOCITPOH3BEIICHMSI;

— 3aNHCh CHHYCOMTATEHOTO CHIHAJIA Yac-
Toto#t 315 I'y BemomHeHa ¢ ypopem 0 b,
TIPH BOCTIPOH3BEIICHHH H3MEPEHHS OTHOCH-
TeJIBHOMH YyBCTBHTEIEHOCTH ITPOBOJTMIIMCH Ha
TO# e wactore (315 I'w);

— 3aIMCH CHHYCOH/IAJIPHOTO CHIHATIA Yac-
Toro# 315 I'c ypoBHEM, 06ecneunBaloLIHM
maruutHeii notok 0 nb (250 uB6/M), — npH
BOCTIPOM3BENIEHHH H3MCPCHBI OTHOCHMTEIIb-
HBIH YPOBCHb FAPMOHMK H MOTYJIALIMOHHBIX
IyMOB, JUIsi KaXIOH JIEHTH ompelelieHa
CNEKTOTpaMMa CHTHaJIa BOCPOM3BEICHUS;

— 3afIKHCh «M1ay3bl» ¢ NOCICAYIOIIMM BOC-
TIPOM3BENCHHEM H H3MEPCHHEM OTHOCHTEJIb-
Horo (0 1B = 250 uB6/M) ypoBHa urymos
B3BCUIMBAOMINM  GHIBTpOM «MOK-A» H
CPEIHEKBA/IpATHYECCKHM BOJILTMETPOM;

— AYX npH NOBBIIICHHOM YPOBHE 3alTH-
cu* 10 —6 1b M3MepeHa METOIOM TOHATL-
HBIX NOCBUIOK € YaCTOTHBIM HHTEPBAJIOM 2
KD [UIst KaXKIO# JICHTHI B IBYX peXHMax —
currateiM I'CIT marnurodona «Masik-233-
crepeo» u ¢ CAJIII {2, puc. 3], npuyem B
06oMx ciryyastX Ha4YalbHBIN TOK NOIMAarHu-
YMBAHMA YCTAHABIMBAJICH OJHHAXOBBIM, a
KoabduimenT «K» anropurma paborer CAJIIT

¢ B coorpercrsun ¢ TOCT 24863-87 MeTonr! KOHTPOAS NPH
npobepke AUX MariHTodoHa (11.4.4.3.2) yCTaHARTMBAIOT YPo-
BeHbBXOITHOT0 CHTHANa -20 BB OTHOCHT¢/bHO HOMHHATEHOTO (0
1b).- TlpiM. pen.

OBUI YyCTAaHOBJIEH paBHBIM 3,3 H B NaJbHEH-
LIEM HE H3MCHSJICS.

Bce 0THOCHTEIIbHEIE XapaKTCPUCTUKH H3-
MEPCHHBIX MArHUTHBIX JICHT TIPMBEICHBI B
CONOCTAaBICHHH € MAarHMTHOH JEHTOH
R723DG ¢umpmer BASF (TR18 LH), pexo-
McHIOBaHHOH MexayHapomHol Dnektpo-
Texunyeckoil Komuccueit (MOK) B xadect-
Be THNoBo#. [lepen KaXIbIM HCMBITAHHEM
TPOH3BOIMIIOCH Pa3MarHHYMBaHHE MaTHHT-
HBIX TOJIOBOK CHEUHATLHBIM POCCENEM.
Co6cTBeHHBIH YPOBEHD LIIYMOB KaHaJa BOC-
npou3BelicHuss MarHUTodoHa (6e3 NeHThI)
cocrapiseT —59,2 nbA i pexuma MOK 1/
120 mxc u —62,5 nbA ns pexxuma MOK 11/
70 mkc, K03 PHLIHEHT TAapMOHHK YCHIIMTE-
51 3anucu 0,015%, ycuimrens BOCIpoH3se-
nenns 0,028%, MuxpodoOHHBIH YCHIHTEID H
JIHHAMMUECKHI LITyMOTIOHWXAKOIMHT PHIBTP
NPH MCNBITAHUAX OBUIH OTKIOYCHEL.

Peaynbrartel H3MEpeHHIA CBeleHBI B Ta6H-
11y, 8 CNEKTPOTpaMMbl TIOKA3aHbl Ha pHC.2
{paciiMpoBKa XapaKTepHBIX TOYCK CIICK-
1porpaMs -- Ha pHc. 1). JIEHTHI, oTMEUe HHBIE
«C'm B XOJJOHKE NpUMeYaHHH — XPOMIHOK-
cumnbie (MBK I1), octanbHble — Ha OCHORE
okHcH xene3a (MOK I).

CrexTporpaMMbl Ha pHCYHKAX BBINOIHE-
HBI B JIHHEHHOM MacluTabe 1o ocu abeimce
B jManazore 0...2500 I'uy, macurraG no ocH
opluHar jorapudmudeckuit — 15 nb/nen.
Kpome cOOGCTBEHHO FapMOHHK, Ha CIIEK-
TPOTPAMMAX MOXHO 3aMETHTD «YTOJICHUSA»
B OCHOBAHMH NIEPBOI MAPMOHMKH, KOTOpBIE
COOTBETCTBYIOT TaK HA3bIBACMBIM MOJIYJIA-
LMOHHBIM HryMaM. OcofeHHO SPKO OHH
poipaxerb y seHt SILVER SOUND, SU-
PRA, 777, EMGETON wm np. Monynsum-
OHHBIE LIYMBI OOYCJOBICHB HEOIHOPOH-
HOCTBIO MAaTHWTHOIO CJIos, JACTOHAlMEH,
HeCTaOMIIBHOCTBIO KOHTAKTa JICHTa-I0JOBKA
H TPYIHOH3MEPHMBI OOBMHBIMH pafHOU3-
MCpHTEJIBHBIMH NTpHGopaMH. M ToiBbKO Ha
CIICKTPOIPAMMAX WX OTHOCHTENBHEIH ypO-
BEHD JIETKO ONPEIICIIHTh, H3IMEPHB pa3HOCTh
ypOBHeii co6cTBeHHO 1IEpBOi TADMOHMKH H-

Hayalla Pe3KOI0 «YTONIICHUS» €€ CICKTpa
(«6oxoBbix» mnonoc, puc.l). Hecmotps na
CPaBHHTEILHO MAbIil YPOBEHb, MOIYJUILIH-
OHHbIe HIyMBbI OBIBAIOT XOPOILIO 3aMETHHI Ha
CITyX, NIOCKOJIbLKY OHH NPAaKTHYECKH He Nof-
BEPXCHBI MOAaBICHHIO HH KOMITAHACPHBIMH
UIYMOTIOJIAaBHTEIAMH, HH THHAMHYECKHMH
GUIBbTPaMH.

Eute oMy MHTepecHBIH (DaKT, KOTOpBIH
MOXHO 0GHapYXHTh 10 ClieKTpoTpaMMaM —
3T0 HAJIHYHE B CIIEKTPE 3aIIMCAHHOIO CHIHA-
JIa HE TOJILKO HEYETHBIX, HO H Y€THBIX FApMO-
HHK, TIPHYEM YPOBCHb BTOPOH FapMOHMKH
3a4aCTy10 HAMHOTO NPEBhINIAECT yPOBEHb BCEX
OCTAIBHBIX.

TyT Heo6XOAMMO HANOMHHTD, YTO H3 Te-
OpHMH MarHHMTHOH 3alTMCH, 3 KOHKpPETHEE —
H3 CHMMETPHH NET/IM THCTEpe3HUca, CIICyeT,
YTO TIpH 3aIHCH C BHICOKOYACTOTHBIM TIOJI-
MArHH4YHBaHHEM OCHOBHOM BKJIA[ B HEMM-
HEWHOCTb MATHMTHBIX JIEHT HOJDKHBI BHO-
CHTB TOJIBKO HEUCTHBIC TADMOHMKH, a YeTHHIC
MOTYT OBITH BBI3BaHBI JHIIb MOCTOSHHOMN
COCTABJIAIONICH HANPSDKEHHOCTH MarHMTHO-
IO NOJIA — CIydYaHHOM ocraToYHOH Hamar-
HHUCHHOCTBI) MATHUTHBIX TOJIOBOK, aCHM-
MCTpHell TOKA TOAMAarHHYMBAaHHS WIH
YCHINTETSIMM 3anucH (Y 3) H BocnpoH3Beie-
uMi (YB). YBepeHHOCTH B CIIpaBEITHBOCTH
3TOTO yTBEpXAcHMA ObLIa Tak BeJIMKA (H
TNOATBEPXICHA MHOTOYHCICHHBIMH 3KCIe-
PMMCHTAaMH, NIpaBna, A KATyleYHbIX Mar-
HUTOOHOB), YTO HAlILTA BOTUIOILEHHE JIaXe
B PEIJIAMEHTHPYEMBbIX MEXIYHAPOIHbIMH
craHIapTaMH METOJIaX H3MEPECHHH MarHHTO~
¢OHOB, COIJIaCHO KOTOpBIM HEIMHEHHOCTD
MarHHTOOHOB TIPUHATO XapaKTepH30BaTh
OTHOCHMTEJIFHBIM YPOBHEM TOJIBKO TPETHEH
FapMOHMKH.

Kak yxe yKa3aHO paHee, B 3KCNEpHMCH-
Tax MarHMTHAs TOJIOBKA Nepell KAKIbIM H3-
MepeHHeM GbUTa TUIATEJIbHO Pa3MarHHyeHa,
a Y3 u YB umeior npeHeOpex Mo Mablit
ypoBeHb rapMoHHK. MaMepetive criekTpaToka
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TOAMATHWIMBAHUA TAKOKE MOKA3aJI0 BEChMa
XOPOLLYI0 CHMMETPHIO €10 OpMBI — BTOpas
M YeTBepTast TapMOHHKH TOKa NMOAMarHWIH-
BaHHA He TipeBbiualor —46 nb. C npyroit
CTOPOHBI, YPOBEHBb YETHBIX FADMOHMK A
Pa3HBIX KacceT CHIIBHO OTIIMYAETCS, YTO N03~
BOJISICT TOBOPHTD O MX «HEMAaTHHTO(OHHOM»,
a CKOpec <«KACCETHOM» ITPOMCXOXKICHHH.
OKa3anoch, YTo YETHbIC FTAapMOHMKH CHTHala

3a[IMCH CBOMM ITTPOMCXOXICHHEM 0O0s3a-
HBI ... MAaTHMTHOMY 3KpaHy, BXOIALIEMY B
COCTaB KAXIOM KOMITaKT-KacCeThl (M, o4e-
BMIHO, HE Pa3MarHHYEHHOMY IIOCJIE HTaM-
TIOBKH).

KcTarH, «CTaHIapTH3A1MA» H3MEPECHHS He-
JIMHEHHOCTH TONBKO NO YPOBHIO TPEThEH
TAPMOHMKH OYEHb TPAMOTHO HCIIO/Ib30BAHA
¢upmoit SONY mpu paspaborke HOBOIO

TOKOJICHMS. MaIMMTHBIX JieHT. Ecin ofpa-
THTb BHHMaHMH¢E Ha CTICKTPOIPaMMY MarHMT-
Hoit nentst Sony HF90a (puc. 2—53), 10
MOXHO OGHapyXHuTh BTOpYIO, HETBEPIYIO,
TATYI0 TADMOHHMKH, @ TPETh 3HAYMTCALHO
MCHBILIE M TIPAKTHYECKH TEPACTCS B LIyMax.
Taxoit pesymbrat focTuriyT Giaronaps cre-
LIMAJIPHOMY PacIIpelIeJICHHIO CBOJCTB Mar-
HHTHOTO MOPONUIKA ITO TOJMIUHE JIEHTHL, TIPH
KOTOpOM ha3bl TpeThel rapMOHMKH B IO-
BCPXHOCTHOM H IJTyOHHHBIX CJIOSIX B3AHMHO
xoMrieHcHpyloresi. Komnencaums JieicTBy-
€T TONHKO Ha HU3KHMX YacTOTaX M TOIBKO U
TpeTheit TADMOHMKH, HO M CTAHIaPTHBIC H3-
MEPCHHSA JIPOM3BOIATCH MMCHHO B 3THX XK€
ycnosusx! B To BpeMst Kak «MHTerpaibHasg»
HEJIMHEHHOCTh 3TOM JIEHTHI € YYETOM BCEX
TapMOHMK HECKONBKO YCTYTIaeT MATMHTHBIM
nenram BASF LH Extra, SKC LX, u3mepe-
HME TOTBKO TPETHE i TApMOHMKH CTaBMT Sony
HF90a BHe KOHKYPCHLIHM.

Heckonbko ¢0B HCOGXOMUMO €Ka3aTh O
TIOJUICIIKAX, XOTS OHM 3TOTO M HE 3aCTYXKHBa-
10T. EcTh Tak Ha3bIBaeMBbie «JieraJIbHbIE» CIIO-
coOB1yTyqilleHUs1 COBITa HKIKOCOPTHOM ITPO-
IYKLMHM — 3TO, C OJHOW CTOPOMHI,
ynorpe6/icHHe CXOAHBIX HAMMEHOBaHHMH C
TONYJISPHBIMH  (PMPMaMH, HanpHMMep IO
sanoHckylo MAXELL noncrpausaiorcs Max-
welle, Maxwell, Maxel, mog SONY — Sonic,
Sonny, mox repmanckyio BASF — BSAF. A
¢ IPYTOii CTOPOMBI — pa3paboTKa M H3TOTOB-
JICHHE YTIAKOBOK, HATOMMHAIOLIMX YNaKoB-
KY TPOMYKIIMM M3BeCTHBIX pupMm. Tax, xac-
cetsl Levis D90 1 Galin D90 cpaboransi mox
TDK D90, Master AL90 u Maxel LN90O —
nog MAXELL LN90, Rishi AHF90 — mox
SONY AHF90. -

Hepenxo BCTpeYaloTcsi M «HENCTAILHbICH
¢GaNbIIMBKM, IOJHOCTBIO MCIIONL3YIOLIHE
TOPIOBELIC MapKM M JIM3aitH M3enuit u3pec-
THBIX pMpM. OcoGeHHOI NOTYIAPHOCTHIO Y
«(paTBIMBOKACCETYHKOB» TOJIB3YCTCS ATIOH-
ckasg ¢pupma SONY: HeCKONBHO JIeT Ha3ak
pbHOK GBUT HaBonHeH GalblMBOi Sony
EF90, a ceituac — ¢ampiumpoit Sony HF90.
Eec MOXHO pacro3HaTh, He pacIieyaThiBad,
NO TaKUM TPH3HAKAM: YTOpbI-(PHUKCATOPHI
KaTYIlIeK KACCETBI Ha KPHIIKE QyTIspa MMe-
10T ceYEHHE B BHIE TPEXITy4eBoit 3Be3AH (Y
TIOTHHHHKA — KPECTOBHIHOE), YNaKOBOY-
Hast TUICHKa HETUIOTHO TTpWieract K GyTaspy,
HAITHCH CJIETKA Pa3MBITH, CKBO3b TUICHKY
Ha KpbiuKe QyTnspa He TNPOLIYNEIBACTCS
OTCYTCTBYIOLIMH 31€Ch M HMEIOIMicA Ha
nojuMHHKKe Norotun SONY, paxe depes
TUICHKY M 3allIMTHBIN GyDIAp BHIHA HEOM-
PATHOCTh NPHKIEAKH 3THKCTKH Ha CaMoi
KacceTe, HEC COOTBCTCTBYET OJIMH APYTOMY
wtpux-xon (@OpaHimsa) M HaUMCHOBaHHE
crpaHbi-u3roTosuTena («Made in Japam).

K coxaneHH10, YKa3aHHBIC NPH3HAKH He
TapaHTHPYIOT HAIEKHOTO ONO3HABAHKA PaTh-
1LIMBKH — «TeXHOJIOTHsI» TTOHACNOK IOCTO-
SIHHO COBEPUICHCTBYETCS, TIO3TOMY YBECPEH-
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Aﬂpu
OTHocuTens- 5 K:::;:?:T AL | | (I Ne
HaumeHosaHMe KECCOTH, Hull Tox ook % o HTapLN. ) ypoeio CNeKTPO- Mpume-
e e e R YYBCTBMT@NL- YPOBEOHL LWUWYMOB | YpOROHL 3anMcH, &'y ey e
16 HoCcTL, AR nayau, aBA moaynau. [ wrar- (puc. 2)
2-4 3-8 wywmos, a6 | wuit | CAAN )
rcn
”WW“"Fe’;ﬂMg:“‘"""“m‘ —1,24 —1,51 o4 | 13 — 56,6 —40 12 16 1 8
Aypjo Yxpaina 60 (1801 r.) -— 1,56 — 0,35 0,51 1,0 — 55,4 — 35 10 16 | 2 10
CBEMA MK80-2 — 1,94 — 0,54 0,6 0,89 - 543 — 40 10 16 3 Yipaunta
CBEMA MK80.5 — 1,94 + 0,17 0,3 0,54 — 54,4 — 48 10 i8 4 Yxpauna
CBEMA MK60.8 (6—1817) —2,7 —0,35 0,38 1,29 — 54,2 —43 (<] 16 5 Yxpauxa
CBEMA MK80.5 (1860 r.) —1,72 —0,54 0,52 0,72 . 54,5 — 45 10 16 8 Yxpawna
TACMA MK80-7 (Cr) +44 — 3,34 0,85 8,6 — 58,7 —38 14 16 7 Cr,. 8
GOTOH MKB0.8 —1.8 + 0,34 0,28 0,48 — 55,68 — 50 10 18 8 1.4
AGFA F—DX1 680 1] — 0,54 0,45 | 0,083 — 55,3 — 52 12 18 <] TFepmanmn
ALME MS400 C80 -0,8 — 2,85 0,44 0,57 — 56.5 — 44 12 16 10 5
ANVIC ADSO — 4,0 —1,5 1,07 2,0 — 545 —38 (<] 14 11 1,5
AUDIOSTAR HS— 80 —08 — 0,02 0,41 0,2 — 5§57 — 44 10 16 12 ABCTPUR
BASF Chromdioxid Buper Il 80 + 45 — 2,85 0,5 2,1 —57.8 — 45 16 16 13 Cr, Tepmans
“BASF Firm's Tape®” 90 0 —0,72 0,2 0,13 — §5,5 — 41 12 18 14 5,8
BASF Ferro Extra 1 80 (1980 r.) 0 —0,5 0,1@ 0,07 — 55,4 — 49 12 18 15 Fepmanus
BASF LH Extra | 80 + 0,83 + 0,34 0,17 0,07 — 54,7 — 48 12 18 16 TFepmarug
BASF LHSM C 120 — 0,8 — 0,35 0,64 0,47 — 57,1 — 49 12 18 17 TF'epmanus
DENON DX 1 80 —06 —0,5 0,28 0,4 — §5,7 -— 350 12 i8 16 FAnoxnsa
EMGETON C90 LH —0,8 — 0,82 0,42 0,28 — 56.4 — 38 10 16 16 1, Yexocn,
FORTUNE LN8O -27 —5.4/—286 1,8 10,3 - 56,8 — 40 (<] 14 20 59
FUJI DR 60 (4] - 1,1 0,45 0,47 — 56,6 —4 12 18 21 FANOHUA
FUJI DR-bx 80 1] —0,72 0.37 0,47 — 56,68 — 45 12 18 22 Anouug
GALIN D8O —0,8 + 0,51 0,47 0,13 — 56,0 — 52 12 18 23 S
COLDSTAR HDS0 (1] (1] 0,28 0,18 — 54,3 — 48 12 18 24 1, Kopea
HITACHI DL9O 1] - 0,17 0,41 0,47 — 55.2 —38 12 16 25 FAnoHus
ITN International C80 —03 -7,1/—4,7 1.83 8.9 — 56,1 —38 10 16 28 S, 8
JO Low Blas High Fidellty 80 — 1,58 —7.1/—3.8 1,82 8,2 — 57,0 — 34 10 18 27 I.§5,@
JVC F1—880 —03 —0,82 0.3 0,22 — 56,1 — 50 12 16 28 FAnoHnr
LEVIS D8O —13 —8,0/—3,35 1.8 6,3 — 543 — 43 ] 14 29 5,8
MANATEX Type 1 80 —11 — 4,43 1,51 7.27 — 55,8 —3a7 10 16 30 5
MASTER ALSO — 4,4 —3,8 1.5 5.4 — 56,4 —30 8 12 N 5
MAXELL LNBO — 0,82 — 1,94 0,82 0,80 — 55,7 — 48 10 18 32 Anouus
MAXELL URSO 1] 1] 0,35 0,11 — 55,8 — 41 12 18 a3 FANOHMA
MAXIM LN8O -—1,23 —8,0 2,2 8.8 — 56,4 —38 8 14 34 S5
MAXWELL C90 -— 0,6 —5,7/3.8 1,94 7,85 — 56,2 — 40 12 168 35 5.8
MAXWELLE
= High Energy C90 — 0,56 — 0,54 0,78 0,73 — 55,8 — 43 10 16 38 7
NATIONAL C80 — 086 —0,72 0,47 0,57 — 55,7 — 43 12 16 a7 FinoHus
NOBLESTAR LNGO —27 —5,7/-0.82 0,75 6,14 — §5,7 —43 8 18 38 fAnonws, 8
ORWO Audio Fel LHE0O — 0,8 —1,11 0,83 0,72 — 55,6 — 40 10 16 39 TFepmarus
OXUS RS80 + 0,28 — 0,35 0,53 0,37 — 548 —43 12 i8 40 Anouus
PARROT LN——80 —0,72 —1,51 0,8 25 — 56,1 — 42 10 16 41 Kural
RAKS ED—X80 1] 0 0,27 0,1 — 56,1 — S0 12 16 42 1, Typums
RANGE EXTRA 1 80 ° —0,8 (1] 0,18 0,18 — 58.5 — 48 12 18 43 2
RISHI AHF90 — 0,82 - 0,16 0,8 0,68 — 549 — 40 12 16 44 Wrans
RONEsS URSO —0,6 + 0,51 0,18 0,27 — 56,4 — 42 12 18 45 3
SAMSUNG XM-1 C90 (4] - 0,18 0,5 0,15 — 55,8 — S0 12 i8 48 Kopea
SCOTCH BX 80 — 0,82 -— 0,35 0,45 0,38 — 558 —48 10 18 47 CLA
SILVER SOUND LN C80 —25 —11,0/—3,4 1,55 4,9 — 56,8 — 28 (<] 14 48 5.8
SKC Lxs0 1] 1] 0,42 | 0,071 1. 585 — 48 14 18 49 Kopesa
SNC HQ—1 C—80 1] — 0,72 0,54 0,38 — 55,8 — 44 14 18 S0 5
SONNY C/80 High Dynamic System — 1,85 —15 1,15 1,06 — 54,0 — 38 10 18 51 5
SONY EF 80 + 0,83 —0,72 0.4 0,13 — 54,8 - 37 12 18 52 FAnoHus
SONY HFS0A + 0,56 —1.1 0.38 0,05 — 56,4 -—51 12 16 53 Anouua
Gansuimsas «Sony HF90» — 4,2 ~ 2.2 1,8 44 ~— 54,9 —38 8 12 54 S5
SOUND BREEZE CR—80 +3,7 —2,38 1,8 3,08 — 58,1 — 48 14 18 55 Cr, finouns
STYLANDIA C80 —2.7 —24 0,83 1,85 — 56,1 —38 8 14 56 SPHKOHT
SUPERSOUND CS0HE -—0,8 -—0,02 0.46 0,23 - 56.1 — 51 12 16 57 S5
SUPRA SC80 —0,8 -— 0,54 0,44 0.3 — 54,7 —39 10 16 58 1, Snotus
TDK A/80 1] 1] 0,35 0,28 — 55,4 — 48 14 18 59 Anotua
TOSHIBA C—00T — 0,8 + 0,34 0,45 | 0,083 — 553 - 37 12 18 (1] 1, FinoHusg
WAGDOMS SL80 —21 — 0,35 0,89 1,73 — 53,8 — 43 10 16 61 5
WATSON Ferro Fel 80 — 0.8 —7,1/-3,4 1,48 3,00 — 543 - 43 10 168 58
YASHIMI LH C90 -— 1,56 —3,8/—2,8 1,82 8,5 — 56,68 —38 10 16 83 1,5, 8
YOKO 8C Normal Bias —1.94 —7.8/—2,85 1.64 8,75 —56.,8 —38 10 16 64 5,8
YONDA MS400 C90 —27 —5,0/—2,8 1,68 7.8 — 55,8 — 40 8 14 85 S8
277 ZD—80 — 0,8 — 1,94 0,43 0,16 — 56.1 —38 12 18 88 Kurait

Npumeuanun: 1. MomeHT TpeHus npeebiaeT 25 TCM; BO3MOXHA aBAPHIHHAR OCTaHOBKA MPUEMHOTO y3na. 2. KacceTa MaroTosneHa B POCCHM M3 KOMIOHEHTOR
M Ha obopynosaHum MNepmanuu. 3. B kaccete npuMeHeHa neHTa Low Noise gamma ferric oxide npousBoacrea 3aeopna fleccay (Tepmanus). 4. Npouseoacteo
KueBckoro 3apofia "PoToH". MarHuTHas nekta MAX_3 ¢pupmbt Magna (3an. BepnuH), kopnyc xkacceTni dupmbt IPLAS, IOrocnaeums. 5. Uarotosurens HemssecTeH.
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HOCTb BKAYECTBE NIOKYTKH MOXCET AaTh TOJb-
KO MCNBITaHME B MarHMTOoQOME (XapaKre-
pHcTHKH dambiiMBoit ¥ nomMHHoit SONY
HF90 npuBcaenn B Tabimmue M Ha puc. 2—53
u 2—54).

AHamM3 JaHHBIX TaGmMUBI M CpaBHECHMHeE
CIIEKTPOIPaMM TIO3BOIAIOT Takke CHENATh
PAI HEOXHIAHHBIX MPaKTHYCCKHX BHBOJIOB,
KOTOpHIC HEJIb3S HA3BATh OYCBMIHBIMM-

1. YpoBuu cOGCTBEHHBIX LIYMOB Nay3bl
MATHHTHBIX JICHT Pa3HbIX THIIOB OT/IMYAIOTCSA
HECYILICCTBEHHO. YYHTHIBasA paCpOCTPaHEH-
MOCTb KOMNAHACPHBIX LIYMONOJaBMTCICH,
CHIXAIONHX YPOBEHD LITyMOB MarHMTO(QoHa
HIKC YPOBHA MX CyOBCKTHBHOM 3aMETHOC-
TH, 3T0T NapaMCcTP MATHMTHOM JICHTHL B
HACTOALICC BPCMA HE SIBJIACTCS ONMpPEeIIfio-
MM, Gonee BaXHBIM SIRIETCS YPOBEHD
MOIYJISLMOHHBIX LIYMOB.

2. 3naYHTENbHAA YaCTh JBYXTOJOBOYHBIX
MaTHHTO(OHOB He NO3BOJIIET (HECMOTPS Ha
HallM4YHe MNepeKaiodaTeliss THMNa JIEHT
«M3K I — M3K II») peanmuzopaTs MOTEH-
LMATBHO BO3MOXHOE KatdcCTBO 3aITMCH Ha
XPOMIMOKCHIHBIX MATHHTHBIX JIEHTaX, M TEM
Goliee Ha MCETAIONOPOIIKOBHX. Tak, ypo-
BEHb TPETbEH TApMOHWKH OTHOMN M3 JTy LIMX
xpoMarokcHaHbX ieHT BASF Chromdioxid
Super II nmpu 3amucu Ha MarHuTOdOHE
«Mask-233-crepeo» Gosee yeM Ha NMOPSIOK
TpEBBOLIACT YPOBEHb TPETbeH FAPMOHMKH
IIpM 3allMCH Ma caMylo IeureBylo ¢heppok-
CHIHYI0 JIeHTy 310it Xe ¢upmel. CesizaHo
3T0 C HACHIIICHHEM MarHHTONPOBO/iA 34U~
ChIBAIOLICH TONIOBKH NP NOBLIIIEHHOM TOKE
TIOIMarHHYMBaHHUs, HeoGXOMMMOM IUIS IEHT
M3K II. B Taxoii cHTyalMM BHIMIPHIN B
AYX npH NOBBLILICHHOM YPOBHE 3alliCH,
obecneynBacMEIl XPOMIHOKCHINBIMH JICH-
TaMM M XKCJIATCHBHBIH IIPU 3aNMCU MY3BI-
KAIBHHX NpOTPAMM C KOMITaKT-AMCKOB,
TepsieT CBOIO NPURJIEKATCIILHOCTS — (OHOT-
paMMBbl NIpHOOPETAIOT KECTKYIO «METaJUTH-
HYECKYI0» TEMOPOBYIO OKPAcKy.

3. Jlns uernoro psina K4ccer, B OCHOBHOM
M3TOTORJICHHBIX MAJIOM3BECTHBIMH (bHpMa-
MH FOro-BoctouHoit A3uu, xapaKTepHo pe3-
KOC YMEHBUICHHE YYBCTBUTECILHOCTH JUISL
JIEBOTO CTEPEOKAHAJA 10 OTHOLIEHHIO K Ipa-
BoMy. B kononke 3 TaGiMisl IS TaKMX
KacceT JYBCTBHTCABHOCTh YKa3aHa d4epe3
Jpe6GHYI0 YEpTy OTAENBHO JUIA JIEBOTO M
IIPABOTO KAHANOB. AHAITU3 BHIABWUII IPHIHHY
Takoro 3ddexra — ¢ LEIBI0 «3KOHOMHH»
HIMpHHa JICHTH NOBeficHa TIPH Hape3Ke 10
3,62 MM (YASHIMI LH C90) u naxe fo
3,48 MM (SILVER SOUND LN C90) npu
vopme 3,81 MM M Takum 006pa3oMm 3armich
JIEBOTO KAHAJA NPOM3BONIUTCS B 3HAYUTEIH-
Holt Mepe «na Bo3nyx». He ommuaercst Ka-
YeCTBOM M COOGCTBEHHO Kpail JIEHTHI — OM
MMECT SHAYUTEIIBHYIO HEPOBHOCTh, MaTHHUT-
HBIA CNO# 9aCTHYHO pa3pyllcH.

4. ]l HeKOTOPHIX H3TOTOBHTENeH Xapak-
TepHa KOMILUICKTAlMA KACCET OTHOIO M TOTO
K¢ THIIa PASHBIMM MATHUTHHIMM JICHTaMH.
IlpuMepoM MOTYT CIYXMUTH KacCeTH
«RANGE EXTRAb, 1IBET NICHTBI B KOTOPBIX
JaXe B OXHON NMapTHX MOXET MMETh OKPacKy
OT pEIKErO A0 YEPHOTO.

B 3akmoucHKe NpUBEAEM pEKOMEHIaLMK
TIO NIPHMEHEHHIO AaHHBIX TabJIULIBI UL OTT-
THMM3ALMH PEXHMa 3aAITHCH.

OTHOCUTE/TbHBIA TOK
NOAMAIrHUHUBAHUSA

Ecm MarHuTOMOH HaCTPOEH ¢ HCMONB30-
BaHMeM THIIOBOH NeHTHl R723DG dupMet
BASF, 10 mineiinag AYX xaHaima 3armicu
6GymeT MONyYeHAa TONBKO JJIA MATHMTHBIX
JICHT € OTHOCHTEIIFHBIM TOKOM TIOAMATHH-
qupanMa 0 nb. EciM OTHOCHTENBHBI TOK
NOAMATHHYWBAHHA NPHUMEHACMON JIEHTHI
paBeH, Hanpumep, —2,7 nb, To WA HOCTH-
xeHMA mHeiHod AYX Tok meoGxomumo
YMCHBUIMTD TPEIYCMOTPEHHBIMM B MarHM-
TodoHe perynaropaMu Ha 2,7 nb. B npotus-
HOM CIIyd4ae 3aMMCh BBHICIIHX 4acToT Gymet
ocaablicHa, a 3alTHCh CPETHEYACTOTHBIX CHI-
HAJIOB MOXET ITPOMCXOIMTH C MCHBIIIHM YPOB-
HeM. BiuAnye OTHOCHTCIIBHOTO TOKa TOJ-
MarHH4yMBaHHA Ha AYX OpHMeHTHPOBOYHO
MOXHO OLEHHTH ITo GopMyTe:

KB‘IZS.In.om‘ (l)

roe K, — nogeem AYX Ha BLICLIKX 3BYKOBBIX
YacToTax;
1 o — OTHOCHMTEJIbHBIA TOK NOAMArHW4U-
BaHKA (K3 xonoHku 2 Tabnust). ~

B ofeyx yactax ¢-ml (1) paHHbie UMEIOT
pa3sMEpHOCTB aetMber U JOIDKHE! pacCMaT-
PMBATLCH, KaK 9MClIa CO 3HAKOM — OTpHIIa-
TensHoMY 3HadeHnIo K, cooTBeTcTByeT 3a-
Ban AYX.

Ecm MmarHHTOGOH HaCTPOEH C HCTIOJIB30-~
BaHHEM JICHTbI, OTHOCHTCIILHBIN TOK TIOJ-
MarHMYWBaHHA KoTopoit He pasex 0 b, T0
BCe CKasaHHOe 6yneT crnpaBelUIMBO ToCIe
TONPaBKH JaHHBIX KONOHKH 2 Ha BETHUHHY
OTHOCHMTCIILHOTO TOK3a INOAMAIHWYWBaHHA
310#t JIeHTHl oTHOCHTEIbHO R723DG.

OTHOCUTEJIbHAR

HYBCTBUTEIBHOCTb

DTOT NapaMEeTp XapaKTepU3YeT YPOBCHE, C
KOTOPBIM CHTHAT peallbHO 3aNTMCHIBACTCS Ha
JIEHTY NIpH HYJIEBOM NOKA3aHMM HHINWKATOpa
ypoBHA 3anmucH. OH MIpaeT BaXHylO0 poib
TPH MCTIONB30BAHUH KOMTIAHICPHBIX Iy~
MOTIOfaBHTeNeH, YYBCTBUTEIBHHX K OTJIH-
yMio Ko3bdullMeHTa TepeladM KaHama
3aIMUCH—BOCITPOU3BE/IEHHA OT IHHUYHOTO,
TOCKONBKY pery/iaTopaMM YPOBHA 3alliCH,
YCTaHaBIMBAEMBIMM JI0 KOMITpECcOpa B Ka-
Hajle 3alTMCH, HEBO3IMOXHO CKOMIICHCHpPO-
BaTh M3MEHeHME Ko3dpuiMeHTa nepenayun
MEXIY BHIXONOM KOMITPECCOpa M BXOIOM
3KCMaHaepa. OTMuMe YyBCTBHTEILHOCTH
JleHTB! Gonee yeM Ha 1...1,5 gb o1 yyBcTEM-
TENLHOCTH JICHTHI, HCTIONIb30BAHHOM NpU
HaJJAXWBAHWM MarHMTOGOHa, MOXET NpHU-
BECTH K CYOBEKTHBHO 3aMETHBIM IOIpeli-
HOCTAM paboThl KOMITAHACPOB C HEMMHEMH-
HOF XapaKTe pUCTHKOMN CXaTHA—PactiMpeHHA
(Dolby B, Dolby C, Dolby S) paxe npu
JuHeitHoi AYX MarHuToona. B MeHB1Iei
CTeNICHYU TNOABEPXKEHBI BpelTHOMY BO3JIeHCT-
BMI0 M3MEHEHUS yBCTBUTEIHHOCTH JICHTBI
KOMITaHAEPHI C TMHEHHOM XapaKTepUCTHKOH
— Taxue, Kak dbx, ¥ COBCEM HMKAKMX Npo-
6rieM He BO3ZHMKACT NpM 3alMcH Ge3 KoM-
naHgepoB. B mociemieM cnydae IS KOM-
TNCHCALHM M3IMEHEHHA YYBCTBHUTEIBHOCTH
JIOCTaTOYHO IIPOCTO BBECTH COOTBETCTBYIO-
IHYI0 MONpaBKy K YPOBHIO 3aITHCH.

KO3®OOULIUMEHT FTAPMOHUK

BTOT NapaMeTp MOXET GLITH HCTIOIMBOBaH
JUTA OLIEHKH IOTTYCTHMOTO NPEAEIIHHOTO YPOB-

HS 3aNMCcH M O6LIero JMHaMMYECKOTO JTHa-
na3oHa. 3aBUCHMOCTb HEIMHEHHBIX HCKa-
XKEHMIl OT YPOBHS 3aITHCH AOCTATOYHO TOYHO
MOXHO NMPEACTABHTH MapaboM4ecKoil 3aBH-
cuMocTelo. [lo3roMy MarHMTHas JICHTa, y
KOTOPOil NPH CTaHIapTHOM YPOBHE 3aITHCH
BCJIMYHHA TpPEThbel TapMOHHKH BYETBEPO
MeEHBIlle, YeM y apyroit (0,25% Bmecro 1%,
KaK TOKa3aHO Ha puc. 3), MMeeT BIBOE
BoIBILYIO NEPEIPY30YHYIO CIIOCOGHOCTS (+6
b BMecto 0 1B) NpH paBHBIX HEWHEHHEIX
HeKaXeHHAX (1%). YuuThipad, YTo McKaxe-
HMA Bo3pactalol Ha 2 ib Ha kaxawii nermben
YPOBHS 3afTMcH, YIO6HO NMOB30BAaThCS Cile-
nylolieil GopMynoi, cBa3bBalolleil Mcka-
XKEHMA M NEPErpy304HYI0 CNocobHOCTB:

N, =10ig (K /Kos)  (2)

roe N — neperpysouHasi crioco6HOCTL Ha
CPOAHMX HACTOTaxX OTHOCUTENLHO
CTaHAAPTHOTO YpoBHA 250 HB6/M;

K pea — MPEASNLHO AOMYCTHMBIA KO3dPH-
LMBHT TPOThel rapMoHnku (pexo-
MeHOYeMbIf =1%):

Ky, — K03 EHUUMBHT TPOTLEHN rapMonm-
K1 NpU CTAHRAPTHOM YPOBHE 3a-
nucwm, 7.6. KONoHKa 5 Tabnmiibt.

O6umit suHamMyYeckuit nuanaloH D pa-
BEH CyMM€ TTeperpy304Hoit criocobuoctu N,
M OTHOCHTEJILHOIO YPOBHs HIYMOB Nay3bl
Nc/...:

I NE Nc/...' 3)

A4X MPU NMOBLILLEHHOM
YPOBHE 3AMNMUCH

DOTOT BUJI XapaKTePHCTHKH OLEHHBAET CTIO-
CcOBGHOCTD BEIIOJTHUTD 3AITUCH 6€3 YACTOTHBIX
M MHTEpMOIYJIIIIMOHHBIX MCKaXEHMIt Npo-
ITPaMM OT BBICOKOKAYECTBEHHBIX MCTOYHH-
KOB, TAKHX KaK IPOMIPBIBATEIM KOMITaKT-
nuckoB M MarHuTooHoB opMata R-DAT.
Jleno B TOM, 4T0 yCTapeBuIas HOpMa H3Mepe-
HHA A9X MarHMTOQOHOB PH YPOBHE 3a1TH-
cu —~20 nb yno6Ha s McTibiTaHMii (moc-
KOJIBKY 00cCreuMBacT JIMHEH HBIH PEXUM A
Y3 U MarHMTHOIt NIEHTH BIVIOTH A0 CaMBbIX
BBICIHMX 3BYKOBBIX YACTOT), HO HE COOTBET-
CTByET peaibHbIM YCJIOBHAM 3aITHCH COBpeE-
MEHHBIX BBICOKOKAYCCTBCHHBIX ITPOIPAMM,
MMEIOLIMX THIOBOM IMMKOBEIH YPOBEHD BBI-
COKOYACTOTHBIX COCTABIISTIOIIMX Niopsiika— 10
ab. Kak nmokasan MHOTONIETHHH OFIBIT aBTO-
P2, peaibHO UCTIONBIYCMBIii YaCTOTHEI OH-
ana3’oH MarHMTogOHAa COOTBETCTBYET YpOB-
HiI0 3anucH —10...—6 nb, WA xoToporo M
NpHBENECHB] NaHHBIE B KOJOHKaX 8 M 9 Ta6-
sinim. Eci A9X npH moBEIIICHHOM YPOBHE
He gocruraet 12 kI, To 3aITUCh My3biKallb-
HBIX TapelioK, CHHTE3aTOpOB, CBUCTALIMX M
IIMTBIIUX 3BYKOB OyieT MCKaXCHa.

ABTOp BBIpaXxaeT NPH3IHATEIBHOCTH
H.Baupemoxy 1 M. JIpo6s3ko 3a ux nomMolib
B NIPOBEICHUM MCCNENOBaHMIA, a Takxe ¢ab-
PMKE «AYITHONIPMHT» 3a IIPEAOCTABJCHHEBIA
MaTepHal. .
H.CYXOB
r.Kues, Ykpanna
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LIPJT1 — HUAPIMA
um A. C. NMOIMOBA — 70 net

11 Hoa6ps 1923 r. nocratonexuem MpaeneHus Tpecta 3aBogoB cnaboro Toka 6una OpraHu3o-
BaHa LieHTpantHas paguonabopatopus (LIPJT), MHOrorpaHHas fesTentHocTh xoTopoii co3nana Gasy
AN MOLLHOTO Pa3BUTHA B Hallied CTPaHe PaaMoBeWaHUsE, 3NEKTPO- UTMAPOaKYCTHUKM, TENEBUACHUS,
3NEKTPOHHOR ONTUKM, BHCOKOYACTOTHOM NPOMBILINIEHHOMN TEXHUKY, BedexTocKonuu.

B 1936 r. B pesynstate xopenHol peopranmaauvu LIPTT BosHuK Hay4HO-WMCCneNoBaTeNbCKuin
UHCTUTYT paJiMoBeLLaTenbHoro npema u akyctuku (HUWPTIA), Benyume Hanpasnexus kotoporo
onpenensnuce ero Hassanmem. C 1959 r. MHCTUTYT HOCUT s AnekcaHapa Crenanoemya Monoea.

B crexax LIPJI-HUMPIA pa6otanu yuenbie n WHXEHePH, UMeHa KOTOPLIX BOWSK B UCTOPUIO
PassuTHA paanoTexHukuy: B. IN. Bonorouw, A._VI. Manpensuwram, H. . Mananekcy, A, A, Pacnnetu,
M. A, Bor-Bpyesmy, A, A. Muctonskope, B. W. Cudopos, A, . Wopun, E. I, Momor, H. C.
KynpusHos, J1. M. KoHotosuy U MHoTUe Apyrue.

B 1962 r. HUAPMA nonyuun ctatyc BcecolosHOMo, U Ha Hero G BOINOXEH 06A3aHHOCTU
FONOBHOTO NPEANDUATUA OTPAC/TU, KOTOPHIE U BHINOIHANMCH UM A0 CAMOF0 NOCAEHErO BpeMeHH,
HUWPTIA KaK Hay4HbIH UEHTP BHEC CYLIECTBEHHEN BK/13fl B Pa3BUTHE OTENECTBEHHOW panuonpuem-
HOM Y 3BYKOYCUIMTENBHON aNNapaTyphl, aKYCTUMNECKHMX CUCTEM, MUKpodOHOB, NPodeCccHoHanbHOM
CTYAWIHOWK annapaTypsl, annapaTyph HEKOTOPHX BUGOB B KOCMUYECKOW U cheuuanmMsMpoBaHHoM
cBA3u. COTPYAHUKM MHCTUTYTa NPUHUMANM BKTUBHOE Y4acTHe B OCHALLEHWH paAvoCTyAuiA, Tenepa-
anokomnnexca «OCTaHKMHO», pRAa ONUMNUICKNX 06bekToB. C NoMOLLbIO WHCTUTYTa 03ByueHbl
MHOre TeaTphl, ABOPUL, NNOLWAAN U CTaAKOHE, OCHaLLIEHH CUCTEMAaMK NepeBofa pesy Bonbuioi
Kpemnegckui Jlpopeu, Mocynapcraetuii Kpemnesckubi JlBopeu ¥ pan Apyrux nNpaBUTENLCTBEH-
HbIX U HaYYHBIX YYpeXaeHnH.

B Hactosuee Bpemn 8B HUWPNA um. A. C. Monoea npoponxalorcs paboThl No CO3NAHUI0 HOBLIX
CHUCTEM BELLAHUSA, HOBLIX BUA0B aKYCTMHECKON M PaaHoNpUeMHON aNnapaType, Besetcs paspaborka
HOBOIO NOKOMIEHUA CTYAMIAHON U CreUManMaUpPOBaHHOH anNaparyp.

B ony6nmkoBaHHOW B BOCLMOM HOMEpE XypHana «Paguos 3a aTor roa cratbe W. Baxutoea
«OCHOBHBIE TEHASHLUW PA3BUTUA MUKPODOHHOMN TEXHUKU» PACCKAHBANOCH O paborax HUAPMA no
COIAAHHIO HOBLIX TUMOB MUKPOdOHOB. B 3TOM HoMEpe XyPHana BelyluMe CrIeUMANMCTH UHCTUTYTa
B. . VipMec 1 A. M. 3unbbeplsTeitd 3HAaKOMSIT HALLKX YUTaTeneli ¢ NONoXEHUeM nen B obnactu
pa3paboTkK OTeYecTBEHHON PaaroNpPUEMHOI annaparypsi.

Ha cHUMKS: CNOLMAMCTE MHETUTYTa NPOBOART BKCNBPTHYI0 OLBHKY KaYacTBa 3BY4aHUR HOBOH AC.
®oto A. MNporacosa

P a3pLiB UK pe3koe ocnabneHue sKoHOMU-
YECKUX U NPOU3BOLCTBEHHBIX CBA3EH MEX-
RY MHOTUMU NpeanpusTusMKu Gueiwero CCCP,
3aHWMAIOLMMKUCA BHINYCKOM BLITOBOM paauo-
npueMHol annapatypt (BPFA), noBneknu 3a
c0oBoi cCHUXKEHWE ee TEXHUIECKOro YPOBHS, No-
Tepio TEMMNOB PocTa U 06LEMOB BHINYCKa, NPUOC-
TaHOBKY PSAa HaYYHO-WUCCNIEA0BATEeNIbCKUX Pa-
60T. B CBR3M C 3TMM HaM NPeACTABNAETCH BECHMA
aKTyanbHbIM NPOaHaNU3UPOoBaTH passuTHe oTe-
YecTBeHHoW BPIA, ouennts coctoaHue HOBbIX
paspabotok HUMPMA u watum npeanoxetus,
HanpasneHHbe Ha obecneyerme HaceneHUs 3TM
BUAOM WU3AENUIA No ROCTYNHOWM cTomMocTu. Ly-
MaeM, 4To YuTaTenio Npu sToM 6bino 66 UHTe-
PECHO NO3HAKOMUTLCA C MNONOXEHWEM #en B
3Toi obnact fno 1988 r. (ewe cTabuUMbHLIA
ypoBeHs) U B 19901992 rr., korpa npousowen
CYUIECTBEHHLIA CNad NPpoW3BOACTBA.

Havanom npoussozcrea cospementoii BPMA,
BEPOATHO, MOXHO cunTaTh 1964 r., Korpa noseu-
JIMCb MaccoBbIE NEPEHOCHHIE PaRNONPUEMHUKM:
ABYXAUANAa30HHHIA Mapku «ANblIMHUCT», MHOO-
BuanasoHHuie «Cnuaonas, a satem «B3®», «Oke-
av», «Mepuauan», munuatiopusie «Cokons,
«lOnurep», «HeiBax, «Curnan». B 1968 r. coaaa-
€TCH Nepsan NPOMLIUNEHHaA TPaH3ucTopHas
MOieflb PafMontl CO CKBOSHHIM cTepeodonu-
4YeckuM TpakToM «Pura-101-crepeos.

B 70-x ropax k BaxHbiM 3ranam coBepilieH-
cTBoBaHua BPTA MoxHo oTHecTu:

—BBefieHne YKB auanasoxa B MoHO(OHIU4eC-
Kyl0 U cTepeodoHuyeckyio annaparypy (nosene-
HUE NEPEHOCHLIX NPUeMHIUKOB «Pura- 103s, «Pura-
302», «Oxean-201», paguon
«Menoausn-101-cTepeos, «Bera-301-crepeo» u
ap.)

— BHEAPEHWe HOBOW 3neMeHTHoM Ga3ul. Mpe-
X[€e BCero, aTo tiMpokoe NPUMEHEHWE Nbe3okKe-
PaMn4ecknX GUNLTPOB, BAPUKANOB, KOMIEMEH-
TapHLIX Nap TPaH3UCTOPOB, TPAHIWUCTOPHEIX
C60pOK, TMBPUAHBIX MUKPOCXeM cepun 224 (Npu-
€MHUKU «Ypan-301» U «Ypan-302») u K237 (npu-
emHuku «Mepuaunan-301» u «eonor-2»);

— pa3pabotka U oceoeHue mogenein BPMA
NepBoW U BEICLUEH MPYNN CIOXHOCTH, NOCTPOeH-
HbiX NO GYHKLMOHANBHO- GNOYHOMY NPUHLIMNY U
WMEIOLLIMX pactuMpeHHLIN Ha6op noTpebuTense-
KAXKAYECTB (NPMEMHUKKM «Pura-104», «JleHu-
rpan-002s, «Jlenunrpan-006-cTepeos);

— paspaboTka U OCBOEHUE KaCCETHLIX MarHU-
Ton («Tomu-305, «Bera-326», Kasaxcrau-101-
ctepeo», B3®-260 «Curma»);

— pe3koe MNoBLLLEHWe YPOBHA NapameTpoB
cTaumonapHow BPIA, pasButre npuHuunos ee
6fOYHOrO KOHCTPYWUPOBAHMA C LUMPOKWM MC-
NONb3IOBAHWEM BHHOCHBIX AC, oTpenbHuX 61o-
KOB PagvonpuemMHUKa U NpourpuIBaTens, coana-
Hue aBTOHOMHOTO TioHepa («Porpo-101-cTepeos,
«Jlacnu-001-cTepeos).

B 80-e roau passutue BPIMA cBsizaHo ¢ 0cBo-
€HWeM HOBOW anemeHTHOW 6asul, BHeapeHueMm
NPUHUUNOB G YHKLINOHANLHO- BIIOHHOTO KOHCTPY-
WPOBaHUA, KOMNNEKCHOW MUHWATIOpU3aUUK Ha
OCHOBe pa3paboTkv cneynanuanpoBaHHBIX U3-
LieNWA MUKPO3NEKTPOHUKH, CO3aHNE KOMNNEeK-
coB Hi-Fi, maruutopapwon. Tak, ocsoerue npo-
MLILAEHHOCTLIO  CNeyWanu3upoBaHHLIX
UHTErpanbHuX cxeM cepur K174 1 BapukanHbix
MaTpHL ¢ 60MbLLIOK KPYTU3HOMU BONLTdapaaHbX
xapakTepucTuk nossonuno HUMPIMA coemectHo
€ Puxckum KB «Op6uta» U Hemeukvm npeanpy-
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COCTOAHUE U TEHOEHLUMN PASBUTUA
PAIMOINPUEMHOWN AMMAPATYPbI

situeM sllitepH-Paguos coafaTh NepeHoCHhIA
NpHEeMHKK BRICLIIEH MPYNNK cnoxHocTH «CanoT-
001-crepeos. B peaynbrare npueMHO-YCUNU-
TenbHH# TPeKT OCHOBHOW uacTtu BPMA
cran crpoutees Ha UC K174XA2, K174YP3
(K174XA6), K174YH4, K174YH7, a mano-
ra6epuTHLIX NEePeHOCHLX NPUEMHUKOB —
Ha K174XA10 u 1. A.

BcesonHoBbe NepeHocHbie NpueMHUKK «Oxe-
aH-221» U sMepuanaH-235», Ha 3TKX MMKPOCXe-
Max, MO0 CPABHEHMIO CO CBOMMM NpelecTBEH-
HUKAMKU, CTaNu nerye U MeHblle, y HUX
pacumpuncs HaGop aKcnyaTauMoHHLX yno6ers
{dukcupopantbie HacTpoiiku B YKB TpakTe, aB-
TONOKCK CTaHLMM, CBETOANOAHAN WHOMKALWA).
Bhin HanaxeH BLIyCK MarHATON € BCEBOIHOBLIM
paguonpueMHuiM TpaxToM («Pura-110», «Pura-
111», «Aanuta-101», «A3rmra-102», «<BID-260,
«Opeanpa-203-crepeor, «Tomb-206-cTepeo» U
ap.).

B vavane 80-x ropos HAUPTIA coBMecTHo c
opecckum HUTU «Temn» paspabGoran koMnnext
MikpocBopok U obpasey paavonpuemHmka I
TPYNNL CROXHOCTH «Yhpa-201» (puc.1), koTophiit
B 1984 r. 6uin ocBoeH Ha ydumMckoM 3aBofe
KOMMYTaLMOHHOM annapatyps U CTan NepskhiM
OTEYECTBEHHLIM BCEBONHOBLIM MNEPEHOCHHM
NPUEMHUKOM Ha HYHKLIUOHANBHO-3aKOHYEHHBIX
mukpocGopkax, nosponusinx Gonee yem B Asa
Pa3a yMeHbLUMTH O6LeM M NoNTU B NOATOPa pa-
32 CHU3UTL MacCy RO CPaBHEHMUIO C €0 aHanora-
mn «MepuamaHom-235» U «OkeaHom-221».

B xouue 80-x ronos Havancs Buinyck BPTA ¢
npuMeHeHneM TMGPUIHLIX MUKPOCXEM KastyX-
cxorolNO «Bocxons (K224XAS5, K224XA6, K224YH6
U Ap.), obecneuuBaowmx GonNbWYID cTeneHb
WHTETPALMK PABMONPUEMHONO TpaKTa.

B 1988 r. crauwonapHas BPMA Guina npen-
craBnieHa 36 MmoaenaMu, o6beM BLINYCKa KOTO-
prix coctasun 1100 Thic. B ochoBHoM aT0 Gbinmn
paguons (1000 Tuic.) U marmuTopagmons (50
Thic.) Il v 1l rpynin cnoxHOCTH U Tonbko 230 Thic.
Mozeneito6nanani BOIMOXHOCTHIO NpyeMa ce-
peonepepay. MpakTuieckn He BhiycKanach arn-
napaTypa Hynesoi Ipyninbt CROXHOCTH (eavH-
CTBEHHAR pagMona aTOM  rpynnu
«3cToHma-010-cTepeo» He coOTBETCTBOBana
TpelyeMoMy TEXHUHECKOMY YPOBHIO).

B 1990—1991 rT. HoMeHKknaTypa crauuoHap-
HuiX MOfieneid cokpaTMnach NOYTU B 2 pasa, a
annaparypa HyNeBOi NPYNNt CNOXHOCTYU He Bhbi-
NycKanach COBCEM.

MepenocHan BPMA Guwina npepcraBnexa e
1988 r. 48 mMonensMKU NpUemMHUKOB U 31 Mo-
Aenwio MartuTon ¢ o6umM ob6bemMom Bhinycka
CoOTBETCTBEHHO 5,6 MnH 1 1,1 MnH (13 HKx 500
Thic. cTepeodoHMveckue).

B 1990—1991 rr. Buimyckanuch 32 Mopenu
npueMHUKoB (3,8 MnH) U 24 Mogenu MarHuTon
(1,1 MnH), NprueM Ha poccuitckre NpeanpUATHUA
NPUXOAUNOCHL 2 MAH NpremHnkos u 500 Thic.
MarHuTon.

MNocne pacnana CCCP poccuitcxuii notpe6u-
Tenb BPIANo TeM unm nHbIM NpU4KHaM NOTEPAn

YaCTUYHO WM NONHOCTLIO BO3MOXHOCTb NPuoG-
peTaTh U3ReNUs TakuX MOLLHEIX NPeANPUATHIA,
xak MO «Pagmorextuxa» u «BI®» {NNaraus), MO
«l'opusoT» (Benapyce), MO um. C. M. Koponesa
u JlbBosckoe KB paguoannaparypa (YkpauHa).
Bce 310 NpMBENO K 3HaYUTENIBHOMY COKpallie-
HUIO Ha phiHKe HOMEeHKNaTypa Moaeneit BPTIA,
OTCYTCTBMIO CTaUMOHAPHOW annaparypul Hyne-
BOW Tpynnbl CROXHOCTH. B pesynbrate fiaxe e
YCROBMAX HU3KMX NOKYNATeNIbCKUX BOSMOXHOC-
Te# He oBecneyuBaoTca noTpebHOCTH Hacene-
HWA B Takoro pofia annaparype.

Poccuiickue npeanpyaTUA NBITAOTCA Kak-TO
BHINPaBMTL CnoXxueLleecs nonoxenue. Tak, MO
«Bera» paspaboTano HOBLIA BCEBONHOBLIA NPU-
eMHUK «Bera-245C», ypumckoe AO KoHLepH
«B3TO» Hanaauno BHIMYCK pAaa BCEBOMHOBHIX
npueMHnkoB («Mepkypuit P1-211», «sMepkypuii
PM-215» u pp.). Pacumpsaerca HomeHknatypa

o
Vo,

Puc. 1

Puc. 2

aBToMobUnbHOM NpuemHoi annaparypu Ca-
ParTynLCKOro pafMo3aBofa, NPOACIDKAETCA NPo-
WU3BOACTBO CTaLMOHaPHOMU cTepeodoHmYecKomn
MarHutopagmont «Cupuyc P3M-228C», pas-
paGoTaHHOU WXEeBCKMM 3aBofoM «Mz3ap». B
HacToswee spema HUUPIMA cosmectHo ¢ KB
CapanynbCckoro pafiMo3aBofa 3aKaHYUBaer
pa3paborky aBToMO6UNBHO-NEPeHOCHOM Mar-
HUTONK CO CKBO3HKIM CTepeoTpakToM. OfHako
Ha3BaHHOE 30ECb Aaxe B Maloi CTeneHu He
YAOB/IETBOPAET NOTPEGHOCTH phiHKA.
Paspylwenve cucTemu B3auMoaencTBUS
NPeanNPUSTUIA NO CO3AHUIO HOBOW 3NEMEHT-
Hoit 6asw 1 BPIMNA npuBeno kK npuoctaHoske
MHOMMX nposoavmbix B HUMPTIA HayuHo-uc-
cnegoparensckux pabor. TeM He MeHee MH-
CTUTYT npoposixaeT paboTarbKak Haji cCUCTeM-
HLIMU BOMPOC3aMM DPa3BUTHR aHANOroBOTO
paguoBellaHuA (pacwmpenve KB auanasoHa

PADVO Ne 10, 1993 r. 17




NpUHAMAEMEIX NPUEMHUKOM YacToT; nepe-
XOA K OHONONOCHON MOAYTSILIMK B COOTBET-
CTBAM C peilieHueM BeemupHoii Anmunuc-
TPaTHBHOA KOHbEpeHUuM, NPUHATLIM B
despane—mapre 1987 r.; BHefpeHHe cuc-
TeMul AM cTepeoBeliaHus M MOfepHU3aLIUs
cucTemi YKB-4UM crepeocseliialns ¢ Lienbio
paclwmpeHn 3oHH obcnyxmsahmn), Tak M
Hal pa3paboTkoil HOBLIX TEXHUMECKUX pe-
wehuid ana BPTNA Ha oTeuecTBeHHON ane-
MeHTHOM Gase C NpumeHeHeM cospemeH-
HOW TeXHONOWM. BHanpeHue 3TUX pelleHmit
MOXeT cnocolGcTBoBaTh COBEPILEHCTBOBA-
nwio BPNA 1 coapatiuio ee Gasoskix Mofle-
nei:

~— YKB TioHepos ! rpynnkl CROXHOCTH CO
cTepeoTpaxTom, Hamvumem AITY n BLLH, k-
CHPOBaHHBIX HACTPOEK C INEKTPOHHLIM Ne-
peistioueHneMm no Konblly, ¢ UMPPOBOH MH-
AvKaLMell YacTOTH, CUHTE3aTOPOM YacToT,
BO3MOXHOCTLIO MPUEMa 3BYKOBOro COMpo-
BOX/ICHWA TEACBM3NOHHLX Nepeaay;

— BCEBOfIHOBLIX TIOHEPOB | rpynnil cnox-
HOCTW C BO3MOXHOCTBLIO NpHeMa oTeyec-
TBEHHLIX M 3apyGeXHLIX cTepeonepesad B
YKB ananasore, paciwmperHbiM (0o 18 MI'y)
KB auanaszoHom, ¢ MMKPONPOLIECCOPHEM
ynpasfieHMeM, aBTOCKaHWpoBaHuem 30 Gpuk-
CUPOBaHHLIX CTaHL{WH, NPAMBIM BEOIOM Yac-
TOTHI, AKCTAHLIMOHHEIM YNpaBnexueM, und-
POBOH  MHAMKAGLUMEH YacToTH M
GUKCHPOBaHHLIX HACTPOEK;

— ManorabapuTHLIX K KapMaHHLX NPUeM-
HUKOB C Pa3fiviHuiM HabopoM AiManas3oHos
NPUHUMAEMLIX 4aCTOT, C ABOHHEIM Npeobpa-
30BaHUEM YaCTOTH;

— nepeHocHLX npueminkos § rpynnul
CNOXHOCTU ¢ HaGopom auanasoHos [B—
CB-—KB—YKB 6e3 MOTONHLIX Y3/108 B TpaKTe
N4 u uensix retepoanHa, a TaKke Ha Gase
COBPEMEHHBIX MMHMATIODHLIX MMKPOCXeM
K®548XA1 n KP548XA2, paspaboraHHbIX €
yuacTteM HUUPTIA n ocBauBaemuix BOpoHe-
wckum HIO «3nexTponmkar. Hoaropoackum
MO «Crapv» coemectHo ¢ HUMPTIA yxe pas-
pabotaH U NOATOTOBNEH K NPOU3BOACTBY
panuonpuemimnk «Bonxosa PlM-203» (puc.2)
Ha UC KO548XA1 u KP548XA2. Npuemnmnk
nmeeT rabapute 170x78x39 MM, Maccy
400 r, B, CB 1 nga KB ananasoHa, Hanps-
»eHue nuTaHus 4,5 B u Tox noxon 10 MA. AM
TPaKT NPUEMHKKA, KDOME MarHUTHOM aHTeH-
Hbt B AnanaaoHax [1B u CB, ne umeeT MoToy-
HbIX Y3108,

Ha Bce 3T Mmopenu 8 HUMPPA nmeertcs
3CKU3HAs NOKYMEHTaLWA, M OH FOTOB pa3pa-
GoteTb paboiyl0 DOKYMEHTaUWIO NoA KOH-
KPeTHOe NPOM3BOACTBO C YHETOM el'0 TeXHO-
norwyeckmx ocobeHHoCTel.

Ceityac KpaiiHe axTyanbHo ob6beanHUTL
YCWIIA BCEX 3aMHTEPECOBaHHLIX Npeanpu-
ATWIA ANA NpDEORONEHMA KPU3KCca B paspa-
Gorke n Batycke BPTIA u nNpuBnews K paspa-
6oTke 1 BHINTycKy 6HTOBOMK pasuoannaparyphi
KOHBEPCHOHHHE NpeanpuATUA. AXTUBHOE
y4acrue B 3To# pabote Mor Gbt NPUHATL M
HUUPTIA.

ABTOpH BLIPaXaloT NPU3HATENLHOCTL
A. A. Cobonesy u M. A. Konocosy— cotpya-
Hukamn HUWPMIA — 3a npencraBnexHuie
MaTepuaskl N0 HoMeHknaType KM obbemaMm
Bhinycka BPMIA.

B. UPMEC,
A. SWNbBEPWTENH
r. Canxr-Tlerepbypr

7§<' BO3BPALLIAAICb K HAMEYATAHHOMY

O HOOPABOTKE ONEKTPOMPOUIPLIBATENY
"ANEKTPOHWKA 3I1-017C

Mpw nosTopetun fopabotox Gnoka ynpas-
NEeHnsi 3BYKOCHUMATENIeM 3NeKTPONPOnrphi-
Barens «3nexTpoHmka I1-017C» (6nok A3 no
cxeme, NpuUBeNeHHONW B MHCTPYKUMM 1O K-
chnnyarauwm), npennoxexHiix B. FaBpuniokom
(«Papno», 1987, Ne 6, c. 46}, B Takke
M. Nlenpepmanom («Paauos, 1990, Ne 5, c. 55),
0BHAPYXUNOCh HECOOTBETCTBME ONWUCAHHBIX
aBTOpaMK CXeMHLIX pelLeHMit NPUHUWNKAL-
HO# CXeMe KyNNEHHOTO MHOI0 3M1eKTPONPOMT-
PHBATENA 3TOW MApPKM.

Tax, Hanpumep, B YCOBEPILIEHCTBOBAHMM,
npeanoxeHHoM B. MaBpuoKoMm, BLIXOA TpUr-
repa DD1.1° (BuBOZ 1) He MOXET COEAMHATLCA
¢ koHTakToM 1 nepeivmiouarens SAt (6nok A5),
NOCKONBKY 3TOT KOHTAKT COEAMHEH C KOpMy-
coM. B pesynsTare Yero BuiXof TpUIrepa oKa-
3LIBAETCA NOCTOAHHO NOAK/IOYEHHLM K KOPITy-
CY, YTO HEAONYCTHMO.

Janee, NPy NATaHUM AONONHUTENLHOK MMK-
pocxemu DDV Hanpsixenvem 7.5 B c6poc
vpurrepa DD1.1 no exoay R (eweoa 4) npu
ynope ToHapma 3TY B CTOHKY NPOMCXOaUTL He
6yneTt, TaKk Kak B 3TOM Clyiae HanpskeHue Ha
auxone OY DA1.2 6noka A3 (BuBo 13) Bo3-
pacrer nnws ao 4..4.5 B, a ana Toro, utobu
370 HanpskeHWe COOTBETCTBOBANO YPOBHIO
NOTU4ECKO# 1, HanNpsKeHWe NUTaHUA MUKPOC-
xemsl DD ponxo 66T 4,5..5 B.

Kpome TOro, xak ctano ficHo w3 oreera
3aBOJ1a-U3rOTOBUTENA Ha MO 3anpoc, NPU4u-
HOM APYTVX HECOOTBETCTBUIA CXeMHBIX peLle-
Hwi4 B. Faspumoka u M. Nlenaepmaiia npuHum-

‘nuansHoi cxeme 3N1Y siBUNOCHL M3MeHeHue

KOHCTPYKTOpckiM Glopo 3aBosia cxeMul 6noxa
yrnpaeneHus 3ByKOCHUMAaTeneM B NPoUrphLIBa-
Tensix «3nexTpotnka 3M1-017Cs, BuiyLIeHHLIX
noche 1 sBaps 1990 r.

C y4eToM HOBOM cxeMul 6/10Ka ypaBneHus
3sykocHuMarenem (A3) BapuaHT ero nopabot-
xu GyneT BHrNAAeTb, Kak NokasaHo Ha PpUCYH-
xe. Jloruka paboTal ocTaeTcs npexHei.

or’
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Bmecto Mukpocxems K176TM2 moxHo
wucnons3osars ee aHanor KS61TM2, ¢ no-
MOLLbIO NOACTPoeuHOro peanctopa RS heo6-
XOAUMO BLICTaBUTb HAanNpsDKeHUe NUTaHWA MUK~
pocxemit DDV 8 npepenax 4,5...5 B. pyroit
HacTpoiky NpasunbLHO AopabotaHHbiil 6nox
He Tpebyer.

Bnagienbliam Xe anexTponpoMrpuiBareneit
«AnexTpoHmka 3M-017C», BunytueHHLX ao 1
siHBapa 1990 r. M MMeIoLLMX CTapyIo CxXemy
6noxa ynpaBneHusi 3ayKoCHUMarefnieMm, Npu
nosTopexun nopabortky, onucaxHo B. Mas-
PUIOKOM, PEKOMEHAYIC YYECTh YKa3aHHLIe B
Hauasie cTaTby 3amevanus. [ns avoro cneny-
€T pa3lopsaTb CoefiMHEeHHe BHIXOAA TPUITepa
DD1.1! (BuiBop 1) ¢ KOHTaKTOM 1 NEepexnoya-
Tens SA1 (6n0k A5) U Yepes perynupoBoMHLIA
PE3NCTOP NOAaTL NMTaKLee HanpskeHue
4,5..5 B Ha AONONHUTENLHYI0 MMKDOCXEMY
DDt

A. I'YCEB
I. AXTYGHHCK &
AcTpaxarcko# o6, :

[IOPABEOTKA YCTPOMCTBA
ABTOMATMYECKOIO
OTKITIOHEHMA PAOVOAITIAPATYPHI

Lns noBbilleHKs HaNeXHoOCTH cpabarTLiBa-
Hus pefne U CHIKeHus noTpetnaemMoro yoxa
NpeAnaraio B YCTPOACTBE aBTOMATHNECKOID
oTKMOYeHus yeunutens (cM. «Panmos, 1990,
Ne11, c. 55) NnpumeHUTL UMNYABCHYIO CXEeMy
BKMOMEHus pene (cM. pucyHok). TpaHaucTop
VT1 u peasuctop R7 obecnemBalor yaepxuvea-
10WMiA pene HeBGonBLLoK NOCTOSHHLIR TOK, a
TpaHaucTop VT2 u peancrop R1 co3asior um-
MYNbLC TOKA 3HAYMUTENBHOK aMNNWTYAL, FapaH-
THDYIOWMIA ero HajilexHoe cpabaThBsaHue. N3
CXeMbl YCTPOIACTBA aBTOMaTH4ECKOro OTKIMo-
YeHus pafnoannaparyphbl, 3a HeHago6HOCTHIO,
MCKIoYeH Taioke GopMUpoBaTeNs Hanpsbke-
Hua + 15 B.

r. Kpacroropcx
Mockopcko#t oG
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MUKPOINPOLIECCOPHAA TEXHUKA

NMPOrPAMMATOP

Nn3y
1A (PAZIN0-86PK)

a puc.5 npuBeieHa coBMeLILEHHas Bpe-

MeHHas aMarpamMma aanucu B EPROM.
Dns Bcex Tunos N3Y, kpome 27321 27512,
nepen HauasoM MporpamMMUpoBaHUA Ha
MuKpocxemy nopaloren hanpsokenmna U, ., U,,
n U,. Hanpsixexus U, 1 UW He BbIKMo4a-
10TCA A0 KOHLA 3ammeu, U, BLMKAaX 3armcu
CHMUMAETCA Ha BPEMA KOHTPOMNBHOTONTEHURA.

Buam MMNYNLCOB NPOrPaMMUPOBaHUA:
2716 —nonoXmTebHbLIA UMITYSIBC Ha BXOA,

27256 — oTpvuAaTesibHbIA UMMYNIBEC Ha
Bxon CS;

2764 u 27128 — CS NOCTOAHHO paBHO
HyMo, oTPULaTeNbHLIA UMMYLC NogaeTcs
Ha Bxoa PGM.

JDns Mukpocxem cepuii 2732 U 27512, He
UMEIOLLIUX OTAENLHOrO BHIBOAA AUK MOJAM
NOCTOAHHOIO HANPSXeHUR MporpaMMUpo-

A_|

v XﬂUHHbIE 3amicn
2L, e =8 AaHHbie
2751277 ‘\ ymenns
Yor | __4 \—

e

M py C
27256;
gei 2l ; \ , \ ’

27512

27128,
(52764

PGI1 2764,27128 /

Puc. 5

Tpoponxerme. Hawmano cu. B «Pairos, 1993, Ne 9, ¢. 11

BaHUSR, LMKN MPOrpaMMUpOBaHUA HauuHa-
€Tcs ¢ NoAasr NPOrPaMMMUPYIOLLLEND Hanps-
»eHUR Ha BuiBo OE, 3ateM nonaeTcA oTpu-
UATENLHLIN NPOrPaMMUPYIOWMA  MMIMYALC
CS.
Ons nookmoderms Boex Tvnos N3Y B

B zasucumocTv or Tuna MN3Y Ha KOHTaKTL
1, 23, 26 u 27 posetku nogaloTca smbo
NOFUYECKME CUTHANL! PaspsaaoB anpeca, 6o
nUTaLMe 1 NporpaMMupyoLLiMe Hanpsxe-
Hus. [Ns koMMyTaumm 3TUX Leneit B Gnoke
EPROM ucnonb3yloTcs perncTp pexmnMa 1
TPaH3UCTOPHbIE KoY. B pervcTp pexnma
NPOrpaMMOil 3aNUCLIBAETCH KO, COOTBeT-
cTByoLMI BLIGPaHHOMY ONEPaTopoM TUMY
nay.

HazHaueHue pa3psgoB peructpa pexu-
ma DD1 (K555UP23):

P0=1 BK/ICHAET TPAHUCTOPHLIA Ko VT 1,
VT2 1 Ha xontakt 23 nopaetca U, (ans
2716), e octanbHbix NM3Y PO=0, xmo4
3aKpPHIT 1 HA KOHTakT 23 Yepe3 aNeMeHTHl
DD5.1 u DD4.2 nogaetrcs curHan aapeca
Al1;

P1=1 058 «KopoTKUX» MUKpocxem (2716 u
2732) — U, nonaercs Ha KOHTakT 26, ans
ocTaNbHbiX Mukpocxem M3Y HanpsixeHve
NOAAETCA B COOTBETCTBMM C CUMHANOM ai-
peca A13;

P2=1 ans UMC TunoB 2764 un 27128 u Ha
KOHTaKT 27 noaaeTCs UMNYNLC Nporpammn-
poBatuns PR, Ang oCTANbHKIX n3yprP2=0u

Tabnvya 1

e L P EE R PR R R +

1

1

+
12732,27256,27512 | 0}

i

1

1

Gnoke EPROM ycTaHoBneHa ooHa posevka o}
Ha 28 KOHTaKTOB, NpPY 3TOM MUKPOCXeMbl C 12716 o} 1}
YUCNOM BLIBOAOB 24 ycTaHaBnMBAalOTCS. CO 12764,27128 11 o}
cMellieHreM Ha aiBa koHTakTa (puc. 6). iR SR R S @
65Kx 8
HKx8
5K x8
8k x 8
Kk x 8
! P 1
A15 | Upg | Upg | Upg ak Ugg | Opp | Ueg | Uge
Az |z | a2 | A2 &2 24 FGM\EGM | Al | AlS
AT | A7 | AT | AT | AT | A7 |1|3 2824\ Upp | Upp | Ugp | 473 | 413 | AT
A6 | A6 | A6 | A6 | A6 | A6 Z4EpR0M25Z} AB | AB | AB | A8 | A8 | 48
A5 INAS A4S | A5 A5 AS |3 |5 24122| A9 | A9 | A9 | 49 | A9 | A8
A4 | A4 | A% | A4 | A9 | A5 |41 Z3\e1) Upg | 477} AlL | Al | Al | ATT
43 | A3V A3 143 | A3 | 43 (5|7 22\20| OF \JE/pg| OF | OF | OE ViEljr
A2 A2 | A2 | AZ | AZ | AZ |6 |8 2119] A10 | A1 | A10 | AID | AIO | A1OD
AL | AT | A | 41 L AL | A1 (TN 20\18| CE | TF | LE | [E | LE | CE
AD | A0 | AD | AOD | AO | A0 (8|0 Bvr\ gz \ o7 (g7 | 07 | 07| 07
00 {po |\ bo |\ po| oo | oo (9 I8\ 06 | 06 | D5 | D6 | D6 | 06
gr \or | or\or\or | ol iz Vsl gy | o5 (05 | 05 | D5 | U5
gz \pz |02 \pz2 |z |0z B B\ 04 | D5 \ D5 | D5 | D4 | D%
GND | 6ND | 6ND \6ND | 6ND | END (12114 s\ o3\ 03\ 03 D3| D3| 03
Puc. 6
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Tabmua 2

5000 C3 A7 56 C3 71 56 1F 00 00 FF 00 32 7E 7E 00 2C
5010 OF 00 4C 53 54 52 0D 20 20 20 00 1F OD OA OA OA
5020 OA 20 20 20 20 20 20 20 20 20 20 20 20 20 20 3C
5030 3C 3C 20 70 72 6F 67 72 61 6D 6D 61 74 6F 72 20
5040 50 52 4F 4D 20 3E 3E 3E OA OD OA 20 20 20 20 20
5050 20 20 20 20 20 20 20 20 20 20 20 20 64 6C 71 20
5060 20 3C 20 72 61 64 69 6F 2D 38 36 72 6B 20 3E 0D
5070 OA OA 20 20 20 20 20 20 20 20 20 20 20 20 20 20
5080 28 43 29 20 77 6C 61 73 6F 77 20 60 2E 77 2E 20
5090 31 39 39 30 2c 31 39 39 33 20 20 0D OA OA OA 20
50A0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
50B0 20 70 72 6F 67 72 61 6D 6D 69 72 75 60 74 73 71
50C0 3A OD OA 20 20 20 20 20 6B 31 35 35 72 65 33 20
50D0 3B 20 6B 35 35 36 72 74 20 34 2C 34 41 2C 35 2C
50E0 36 2C 36 41 2C 37 2C 37 41 2C 31 31 2C 31 32 2c
50F0 31 33 2C 31 34 2c 31 35 2C 31 36 2C 31 37 2c 31
5100 38 00 OA OA 00 75 64 61 6C 69 77 20 30 30 20 73
5110 6C 65 77 61 20 77 79 20 6D 6F 76 65 74 65 20 7A
5120 61 70 69 73 61 74 78 20 7A 64 65 73 78 20 74 65
5130 6B 73 74 2C 20 77 79 77 6F 64 69 6D 79 6A 20 70
5140 72 69 20 70 75 73 6B 65 20 70 72 6F 67 72 61 6D
5150 6D 79 2E 20 77 20 6B &6F 6E 63 65 20 77 77 65 64
5160 69 74 65 20 30 30 00 20 20 20 20 20 20 20 77 77
5170 65 64 69 74 65 20 74 69 70 20 70 72 6F 67 72 61
5180 6D 6D 69 72 75 65 6D 6F 69 20 6D 69 6B 72 6F 73
5190 68 65 6D 79 3A 20 50 00 OD 20 20 20 20 20 20 20
51A0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
5180 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
51C0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
5100 20 20 20 20 20 OD 00 1F 00 OA OR 64 6C 71 20 72
51E0 61 62 6F 74 79 20 73 20 50 00 OD OA OR 77 79 64
51F0 65 6C 65 6E 20 62 75 66 65 72 20 64 61 6E 6E 79
5200 68 3A 20 00 0D OA OA OA 20 20 20 20 20 20 20 20
5210 20 77 69 64 20 72 61 62 6F 74 79 OA OD OR 20 20
5220 52 20 2D 20 7E 74 65 6E 69 65 20 69 7A 20 70 7A
5230 75 OD OA 20 20 46 20 2D 20 70 72 6F 77 65 72 6B
5240 61 20 7E 69 73 74 6F 74 79 20 70 7A 75 OD OA 20
5250 20 57 20 2D 20 7A 61 70 69 73 78 20 77 20 70 7A
5260 75 0D OA 20 20 4A 20 2D 20 70 72 6F 64 4F 6C 76
5270 65 6E 69 65 20 7A 61 70 69 73 69 0D OA 20 20 43
5280 20 20 20 6B 6F 72 72 65 6B 63 69 71 20 70 7A 75
5290 0D OA 20 20 56 20 2D 20 73 6C 69 7E 65 6E 69 65
52A0 20 70 7A 75 20 73 20 62 75 66 65 72 6F 6D OD OA
52B0 20 20 45 20 2D 20 6B 6F 6E 65 63 20 6B 6F 6E 74
52C0 72 6F 6C 71 OD OA 20 20 42 20 2D 20 70 65 72 65
52p0 73 79 6C 6B 61 20 77 20 62 75 66 65 72 OD OA 20
52E0 20 4B 20 20 20 6B 6F 6E 74 72 6F 6C 78 6E 61 71
52F0 20 73 75 6D 6D 61 20 62 75 66 65 72 61 0D OA 20
5300 20 4E 20 2D 20 70 65 72 65 73 74 61 6E 6F 77 6B
5310 61 20 6E 69 62 62 6C 6F 77 20 77 20 62 75 66 65
5320 72 65 OD OA 20 20 5A 20 2D 20 73 6D 65 &6E 61 20
5330 74 69 70 61 20 70 7A 75 OD OA 20 20 49 20 20 20
5340 7E 74 65 6E 69 65 20 73 20 6D 6C OD OA 20 20 4F
5350 20 2D 20 7A 61 70 69 73 78 20 62 75 66 65 72 61
5360 20 6E 61 20 6D 6C OD OA 20 20 2E 20 2D 20 77 79
5370 68 6F 64 20 77 20 6D 6F 6E 69 74 6F 72 OA 00 OA
5380 OD 20 20 3F 00 07 O7 OD OA 20 7A 61 70 69 73 78
5390 21 20 77 79 20 75 77 65 72 65 6E 79 20 3F 20 28
53A0 59 2F 2E 2E 2E 29 00 07 07 OD OA 20 77 73 65 20
53B0 72 61 77 6E 6F 20 70 69 73 61 74 78 20 21 3F 20
53C0 28 59 2F 2E 2E 2E 29 00 OD 20 20 20 20 20 20 2D
5300 20 69 64 65 74 20 7A 61 70 69 73 78 20 20 20 20
53E0 20 20 20 20 20 20 OD 0O 07 OD 07 OA O7 20 6D &9
53F0 6B 72 6F 73 68 65 6D 61 20 6E 65 20 70 72 6F 67
5400 72 61 6D 6D 69 72 75 65 74 73 71 00 07 OD 07 20
5410 7R 61 70 69 73 78 20 77 20 70 7A 75 20 6F 6B 6F
5420 6E 7E 65 6E 61 20 20 20 20 20 20 20 OA 00 OD 20
5430 64 61 6E 6E 79 65 20 69 7A 20 70 7A 75 20 73 7E
5440 69 74 61 6E 79 20 77 20 62 75 66 65 72 00 OD 20
5450 70 7A 75 20 6E 65 20 7E 69 73 74 6F &5 20 20 20
5460 20 20 20 20 20 20 20 20 20 20 20 20 00 OD 20 70
5470 7A 75 20 7E 69 73 74 6F 65 20 20 20 20 20 20 20
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D4B4
TLAF
E6A3
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Ha KOHTaKT 27 nogaetcst curHan agpeca
A4,

P3=1 nna Bcex N3Y, kpome 27512, Bxnio-
yeH ko4 VT4VTS u Ha xoHrakT 1 nopaetcs
U, ansa 27512 P3=0 u HaxoHT2kT 1 nogaer-
sl curan anpeca A15;

P4 u P5 ynpaensioT nogade#i Ha KOHTaKT
20 curHana CS depes3 mynstunekcop DD7
COMMAacHO arOPUTMY NPOrpaMMUPOBaHUsE
ans paz3mmyHex Tunos M3Y, koanpoBka pas-
pPROoB NpuBeaeHa B Tadn. 1;

P6=1 nna 27256 u cnyxT ans noaasm B
6nox PROM/EPROM curHana BuiKoYeHus1
U,, NPW YTeHnn B LWKNE NporpaMmupoBa-
HUA.

Nepen Hayanom NporpamMmuoBaHsa UMC
EPROM sanpsieHue U_ NoBbilLaeTCcR, B
3aBUCUMOCTH mmnaﬂégl no 126254 B
(npu uTeHUn U = 5,0 B), np# 3TOM OTKPbI-
BalOTCA cra6mwrpon VD5 v TpaH3ucTop
VT7, TpaHsucTop VTG 3akpbiBaeTcs U cur-

Tabnuua 4 Tabmuua 5
KOHTPOALHLE CYMMH
KOHTPOJIbHLE CYMMH 5000 - 50FF 7061
LMD e AR 2Ol 5100 - 51FF BFBO
5100 - 51FF 0233 Eon D B on
S0 = R DI 5300 - 53FF 294C
SRl - T el 5400 - S4FF 4363
5400 - 54FF CBEE e e, i
JELD & SR BTY 5600 - 56FF 6212
SEN = S R 570D - S57FF FOFF:
e gl il 5800 - S8FF 2CFE -
5800 - 58FF 79F7 S e
2Ol = A TR SA00 - SAFF 23F4
SO = Gt AR 5800 - 5BFF D120
5800 - 5BFF 7813 500 - SCFF 8004
5000 - SCFF EAO2 5000 - SOFF  28FB
ALY = S LD SE00 - SEFF  3C05
""""""""" 5F00 - 5FFF 5965
5000 - SDA0 3A5B 6000 - 6020 8178

Han normMyecko egMHUULI C KonekTopa
nepesoauT MynbTuriekcop DD7 B pexym
dbopmupoBaHua curHana CS ana sarmcu B
N3Y, curian ¢ konnextopa VT6 nocrynaet
taixe B 6nox PROM/EPROM 1 nepexniova-
eT Mynbrunnexkcops DD17 u DD18 B no-
noxeHue A, HanpsDXeHUe fporpaMmupye-
MOFO0 MCTOYHMKA HanpaXxeHua U2
yCTaHaBnMBaETCﬂ COOTBETCTBEHHO KOAY
U_... 3anucaHHomy B peructpe DD15.

Jfawanpaaneuuuu WHMHHEIA  opMUpo-
sarenb DD2, DD3 6noka EPROM noaxnioya-
eT WuHy AaHHLX N3Y 6o Kk WuHe BLIBOAA,
6o K LMHe BBOAA KOMIMbIOTEpPa B 3aBUCU-
MOCTU OT cocTosiHuA curHana RD, xpome
7010, curHan urernsa RD=1 na DD7 dpopmu-
pyet CS=0.

Muxpocxemut DD2, DD3, DD4 u DD7
6noka EPROM, cirtiank ¢ KoTOpLIX NOAaloT-
cs Ha nporpammispyemoe MN3Y, nuTaiotcs ot
TOID Xe UCToMHUKA U, 4TO u nporpammu-
pyemoe M3Y.

MawuHHbie koau nporpamm PROM,
EPROM npuBeneHnl B Tabn. 2—3, a ux
GNONHBIE KOHTPONLHLIE CyMMb! B Tabn. 4—5
COOTBETCTBEHHO.

(OxongaHuce crenyer)
10.BFIACOB

1. Mypom

Bnamammpexoit o6,

| MUKPOMPOLIECCOPHAS TEXHVKA
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CP/M-80

AJ14 "OPUOHA-128”

TPAOUYECKAI OBOJIOYKA CP/M
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HA3HAYEHUE

Mporpamma «Bridge Panelss sepcum 1.2 (na-
nee nporpamMma «BP») npencrasnser coboii rpa-
duueckyio 060104Ky ONEPALMOHHON CUCTEMLL
CP/M ans xomnbiotepa «OpuoH-128».

3HaKOMCTBO ¢ ONUCAHHLIMU B XypHane «Pa-
Avo» nporpaMMamu «NC$» [1] u «Lords [2]
NOSBOAKT BaM GLICTPEE OCBOWTL OCHOBHBLIE NPWH-
uune pabotul ¢ rpadumeckoii oGornovxoi «BPxs.

Do nosBnenun nporpamme «BP» BcA paGora
nonb3oBaTens ceoaunacs k Habopy c knasuary-
pit kKoMaHg OC CP/M 1 06paboTku 3TUX KOMaH/L
cucteMoii. Takoid cnoco6 He Tonbko He Harns-
AeH, Ho ¥ HepocTaTouHo ynobeH. B HacTosLee
BpeMs BO BceM MMPe NPOU3BOAUTBIIA NporpamM-
MHoro o6GecnedeHrst UCXOAAT U3 NPUHUMNA KaK
MoXHO Gonee nerxoro ynpaeneHusi NocTaensae-
MBIMW MMM NPOrPaMMHBIMM NpoayxTaMK. JlaH-
HHA NPUHUMN NOApasyMeBaeT WCNONL30BaHUe
ans paboth € NporpaMMoON MUHUMANBHOTO KO-
NM4ECTBA KNaBMLlL, BBOA, KOMaH/ C K/IaBUaTyphl
TOANLKO B CAiy4ae Heo6XOAVMOCTU U, ECTECTBEH-
HO, HarfsOHOCTL NPOU3BOAUMBIX AeNCTBUA. B
cBA3K ¢ aTUM Gonbluoe aHayehue npuobpenn
TaK Ha3uiBaeMue rpaduyeckue o6ONoMKU U,

- ocobenro, rpaduueckue 060M0MKM ONEPALIUOH-

HbIX CHUCTEM, NO3BOASIOLME Mofnb3oBaTeNio ¢
GonbumM yaoGeTaoM U Gonblielk HarNAAHOCTLIO
BLINONHATL HEOGXOIMMbEIE PYTUHHBIE ONEPaLIMK.
K Takum 060si04KaM OTHOCUTCA M NporpamMa
«BP».

Jnsi paGoTe NporpaMMe: HeoBxoAMMa onepa-
umoHHan cuctema CP/M, paboraloluan B nepsoi
cTpaHuue O3Y xomnbioTepa B o6nacTy aTpuby-
TO8B LBeTa. Mut pexomeHayeM sepcyio OC CP/M
V2.2 (BIOS V2.61 vnu Builue).

MNporpaMMa pacnonaraercs B daiine
«BP.COM». Onucanue pabott c Heit — B
daiine «BP.TXT».

3AITYCK
NPOrPAMMbI «BP»

Ja sanycka nporpaMMisl HeoGXoauMO B KO-
MaH[IHOM cTpoke Habpart «BP» 1 HaxxaTh kKnaBu-
wy [BK]:

A > BP [BK]

Ecnu daitn BP.COM HaxoauTca He Ha Teky-
wiem aucke, HeoGXoAMMO yKa3aTh UMA Tpebye-
MOTO AMCKA:

A > B:BP [BK]

Mporpamma 3anoMHUT UMSA INCKa, C KOTOPOTO
oHa Gynert sarpyxeHa, ¥ Homep obnacTu nonb-
3oBarens, NTo6kL! Nocne BLNONHEHWA SPYTWX Npo-
rpaMM M komaHg OC CP/M, sanyuieHHuIX U3
nporpaMMe: «<BP», cHoBa nepefiaTh ynpasneHue
daitny «BP.COMs. 3710 3Hauut, wto dakin
«BP.COM» MOXeT HaxoauTLCR He Tonbko B 06-
acT! Nonb3oBatens ¢ Homepom Q. 3anyckeros
aTOM ciyyae Gyner oTAMATECSA TOABKO TEM, YTO
cHa4ana BHNONHAIOT KOMaHAy Buibopa obnactuc
TpebyeMbM HOMEpOM.

Hanpumep, ecnu ¢aitn «BP.COM» pacnono-
weH Ha aucke A: B oGnacTM NONL3oOBaTens C
HoMepoM 7, HeobxoauMo BLINONHUTL cnenylo-
LUMe KOMaHABE:

ASUSER 7 [BK]

A>BP [BK]

Yro6ui NnporpaMma «BP» nonysuna ynpasne-
HUE Cpa3y NGCNe HauanbHOM 3arpy3ky CUCTEMH,
co3faiiTe ¢ nomolbio Moboro TekcToBoro pe-
naxropa B o6nacTu Nonb3oBaTens ¢ HomepoM 0
daiin ¢ umenem «PROFILE.SUB» [3] u sanuiumte
B HEro KOMaHfH, HeobGxoaumbie ANA 3anycka
obonouku. B Hawem cnyuae ator ¢aiin Gyner
cofiepXaThb fiBe CTPOKM:

USER 7 i

BP

OTMeTUM, YTO WCMONL30BATL TakoW NpUeM
MOXHO TONBKO B yKa3aHHbIX Bhitiie Bepcusx OC
CP/M, npusem ana Bepcuii BIOS Hwke 3.00
[AWCKeTa, BCTaBNEHHan B AUCKoBOA A, He NOmK-
Ha GHTb 3aliieHa OT 3anucK (Npopesb He
3aKkneeHa) M Ha Heit noMumo daiina
«PROFILE.SUB» ponxeH Haxoautbcs d¢akin
«SUBMIT.COM».

OKOHYAHHME PABOTHI
C NPOrPAMMOW «BP»

Jns BrIXoAa M3 NPOrpaMMbL B ONepaLiMoHHY10
cucTeMy Heo6xoMMo HaxaTb knasuwy [F4]. B
cepefiuHe 3KPaHa MOABUTCA OKHO C 3arpocoM
noaTeepXaeHUA Baumx nedcTBuid. Haxmure
wiaeuwy [BK] uam [Y], wrobk Buitth, mmbo
xnaeuwy [AP2] uamn [N], 4robu npoponxuTh
pa6oty. Kpome Toro, Heo6xoauMbIiA OTBET MOX-
HO BbIGpaTh ¢ NOMOLLLIO KNABMW YNpaBneHus
Kypcopom 1 Haxatb [BK]. Mocne yreepautens-
Horo oTeeTa noseutca npomnt OC CP/M u Bul
cMoXeTe NPoA0IXKTb paboTy B 06LYHOM pexy-
Me.
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OBLLWIA BAO 3KPAHA

LieHTpantHoe MeCTO Ha 3KpaHe 3aHUMAIOT
nee naxteny. Kaxaas naHenb COAepXWT KaTanor,
BuIBpaHHLIN Ans 3TOM naHeny awcka u obractu
nonssosarens. pu aToM ans kaxaoro ¢aiina
YXa3LBAIOTCA €70 UMS C PaciliMpeHideM u pas-
Mep B GaifTax B AECATHHHOW CHUCTeMe cHUchne-
HuA. Umena daiinos Aa0Tca cTpouHEMY Gykea-
mu. Cnpasa — BHU3Y Ha TeHu KaXO0W naHenu
BuiBefieH pasmep B GaifTax mMcnons3oBaHHOro
mMecTa Ha aucke. Beepxy naHenu ykasuiBaloTcs
UMA IMcKa U Homep 0O A NONL3OBATENA.

OnHo m3 uMeH daiinos Bypet BLeNeHo UH-
BEPCHO OTHOCUTE/LHO APYTHX. IMA BLAENEHHO-
ro daiina BHBOAUTCA BHUIY NaHem NPOMUCHE-
mu Gyxamu. WHBepcHbi ykasaTenb MOXHO
CABUMATH HA [IPYTHe MMEHa C NOMOLLLIO KNaBuLLl
ynpasnexusi Kypcopom. Yrobhl nepemMectuTh
ykasaTtenb Ha APYTYI0 NaHenb, UCNoMNb3YIoT Kia-
suiy [TAB). ins GricTporo nepemeileHus yka-
3aTena BBEPX OKHA UMW K NpeAbAylleMy OKHY
Heabxoammo HaxaTb Mmobyio u3 knasww: [4], [5]
wunu [6]; A NepemetieHusl BHU3 OKHA WM K
cnepywoilemy okHy — [1], {2] unm [3].

KOMAHAb!
NPOrPAMMBb! «BP»

BonbWMHCTBO KOMaHA TpebyeT HaxaTus Bce-
O OAHOM KJTABULLIK, B HEKOTOPHIX CITy4anX MOXET
noTpe60oBaTLCA AONONHUTENbHHIA BBOA C KITABU-
arypu. [ins OTMEHH KOMaHabl MCNONB3YeTCH
xnasuiia [AP2]. Hwxe npuBoaUTCA KpaTkas wH-
dopmaLma 0 KOMAHAAX U KNaBWILIAX, CNOMOLLBIO
KOTOPHIX OHW BLI3LIBAIOTCA, A 3aTeM Byner naHo
ux 6onee peranbHoe onucaHue.

[BK]—START— 3anyck ¢aiina cpaclumpeHu-
em .COM.

[T] — TYPE — NpocmoTp copepxmmoro daid-
na.
[E] — ERASE — Yhuutoxenne daiina (daii-
nos).

" [R] — RENAME — MepeunmetoBanue dalina.
[C] — COPY — Kormpogarue ¢aitna (daitnios).

Bridge Panels

[D] — DISK — BuiGpats smck.

[U] — USER — Bu6pate Homep obnactu
NoNL30BaTe .

[S] — SORT — Bu6partk pexim copTUpPOBKY
uMeH ¢ainos B naHenu.

[V] — VERIFY — YcTaHoBUTL/OTKMOYMTL pe-
UM MPOBEPKU 3aMMCK NPU KOMMPOBAHUM.

[P] — PANELS — Y6parb nanenm.

[1] — INFO — Monyuuts MHGOPMaLIAIO 0 Npo-
rpamme «BP»

[F1—FILTER — YcTaHoBuTbL pexsiM punbrpa-
uMmu umeH datinos.

[+] — SELECT—OrmMetuth daitnu no wabno-

HY.
[—]— UNSELECT — OvMeHuTh Buibop daitnos
no wabnoHy.
[SP]—MARK —OtmeTuTh BriaeneHHuH daitn.
[F1] — HELP — BuiBectu KpaTkylo cnpaBky 0
xoMaHpax «BP» (puc.1).
[F2] — RESET — C6pocuTh ANCK.
[F3] — COMMAND — BeecTu U BHNOMHUTL
-xomaHay OC CP/M.
[F4] — EXIT — 3axoxuuTh pabGoTy € nporpaMm-
moid «BPa.

BbIBEOP
rPynnbl ®AANOB

Mporpamma «BP» nosgonsieT ocyleCTBASTD
HekoTopHie AeicTBUA ¢ rpynnoit ¢aiinos, yto
yBenuuMBaeT CkopocTb M yrobcrea paGord.
Buibop otpensHoro ¢aitna ocyLecTBARETCA €
nomousio knasuum [MPOBEN] ({SP)]. Moetop-
Hoe Haxatue knasuwwm [MPOBEN), korpa yxasa-
Tenb HAXOOMTCA Ha yxe oTMmedeHHoM (aiine,
oTMeHser BulGop ¢aiina. OTMeyeHHbe daitnu
BLAENAIOTCA XENTHIM UBETOM.

Ecnu otmeyeH xo1s 6 oarH ¢aiin, B HokHel
4acTy NaHenu nosiBnsieTcA coobilieHne 0 Konu-
yecTBe OTMeteHHLIX daiinos, a Taoke UndopMa-
1M 06 UX CYMMapHOM pasmepe.

Mommumo Takoro npocToro cnocoba Brmoye-
Hus daitna B rpynny Unu yaaneHusi U3 rpynnud,
CYWECTBYET BO3MOXHOCTb 06paboTkn cpasy
Heckonbkux $aitnos Ha Tekylwei naHem. fins
BuiGopa rpynnul aiinos no wabnoxy ucnons3y-

ercA knasuiia [+], ans otMeHH BLIGopa — Kkna-
Bwwa [—].

Mpy HaXaTUK KaKoW-NMG0 U3 YKa3aHHLIX Kia-
BWIL Ha Tekylleil MaHeNnu NOSIBATCA OKHO, B
KOTOPOM MOXHO yka3aTb LwabnoH BubGopa unm
oTMeHu. Ecnu B XOTUTE MCNONB30BaTh CTapLIA
wabnon, cpazy Haxmute [BK]. B npovuatom
cnyyae BeeauTe HoBHIA. LLlaGnon mMoxer conep-
XAaTh METACUMBOSIH «*» U «7», KOTOPHE UMEIOT TO
Xe 3HaueHue, 4To u B komaHpax OC CP/M.
Hanpumep, wabnoH *.* osHavaer Bubop (oTme-
Hy BuGopa) Bcex ¢aiinos B Tekylueit obnactv
MONL30BaTBAA.

C otmeveHHEMU daitnamu nporpaMma «BP»
nos3sonseT NPOU3BOAMTL [1Ba AEHACTBUR:

1. Ynanenue (knasuwa [E]). MNepen Bunonte-
HMEM ONepaLMK NPorpaMMa 3anpocuT NoATeep-
waeuue. Echu Bo yBepeHhl, NTO OTMeveHHHe
Gaiint KMEHHO Te, KOTOPHIE Bb XOTUTE YAANMT,
HaxmuTe [BK]; B npoTuBHOM ciydae — [AP2].

2. Konuposanwe (xnasuwa [C]). Bce otme-
yeHHue daiinu GyayT KONUMPORATLCA HA NPOTU-
BOMONOXHYIO NaHeMb. Y1o6w npepBaTs KONUPo-
BaHWe, HaxmuTe Knasuuty [AP2].

OUNLTPALMSA
U COPTUPOBKA

Mpn suBone uMeH ¢aiinos B NaHenu npo-
rpamMma «BP» Npou3BoAUT C HUMK aiBe ONepa-
ummM: GUNETPaLMIo U copTUPOBKY. [ng Kaxnoit
naHenu MoxeT GhLiTb BuiGpak CBoMH pexmM (uss-
TpalUM U CBON PeXuM COPTUPOBKH. :

1. Qunbrpaums. MNossonser BUBOAUTL B Na-
Henb TONBLKO Te uMmeHa ¢aitnos, Kotophie coBna-
AaoT ¢ 3anaHHEIM WwabnoHoM. B wabnoxe moryt
6biTh UCTIONL30BaHH METACUMBONH «*» U «?»,
Mpu HavanLHOM cTapTe NPOrPaMME UCNONb3Y-
erca wabnox *.*, NTO NPMBOOMT K BLIBOAY B
naHenu uMeH Bcex ¢ainoB BuGpaHHoi obnacTu
nonL3oBarens. Jins 3agaHus Hosoro wabnoxa
Haxmute knasuuty [F] u eeaute Tpebyemuin
wabnoH (puc.2). WabnoH, oTnu4aloLLMACS OT
** pceffia BuiBefieH BHU3y—CNesa Ha TeHU Co-
OTBETCTBYIOiLE! NaHenu.

Bridge Fanels

== E:\User S B:\User B == E:\User B B:\User 0 ==
Name size " " Name Size Name size Name Size

rgraf par 128 al comj 11648 rgraf par 128 al com| 11648
quick HELP 14976 ] FILTER =2 anketa txt 512
pusto rFage 1ll23168 r auto com| 14976
pusto HELP 440 T Input pattern %] basic com{ 23168
rgeel Page R2|l664 G ] catchum com| 29440
111 5] - Page up 668 rl B*.% @ catchum dat 512
regraf 21 - Page down 192 copyt com 1664
rgrebu 11 - Get info 640 crosser com 2688
rgwwod IFl - Set filter pattern o244 dbaseovr com| 40192
rguywo [+] - Select files 04 fa txt 2048
dstart [-1 - Unselect files 432 fk com 640
outgo [SP] - Mark the file 656 format com 1024
r9ae3 IF1l - Show this text 456 forthbas cccC 13824
111 [F21 - Resel disk 240 fq txt 1920
123 [F3] - Open command Line 704 L tal t 7808
222 [F4]1 - EXit to CPsM 704 ft2 t 256
444 =2 6540 ft3 t 7296
Xrpt 360 ft4 t 128
kadry2 85458 gr com 2304

refor com] 17408 grt com 2432

sSCr com 2304 grteen com 6656

sysgen com 1024 instr txt 768
XRPT.OUL 3456 708224 in S6 files RGRAF . PAR 128 CRATCHUM . COM 29440

719232 7058224 R¥. ¥ 691072 708224
[F1] -HELP [F1]1 -HELP
Puc. 1 Puc. 2
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Bridge Panels

E:\User S

Bridge Panels

” B:\User @ == E:\User 5 : mm—
au;oName Size | " Name Size Name Size NaSé\User gize
g e com %] al comi{ 21848 rgraf par 128 at com{ 11648
Ladderm com el "anke[a txt 512 quick cfg 256 anketa txt 512
Yot com %) auto com| 14976 pusto VERIFY mi 14976
‘_g‘_a?r ;g Y com Sgigg Puaétlh . m| 23168

f . com rg Do you wi veri
quick cfl| copying the fite [|/dat 512 11 ga?tg;ssrni'\t{gg”g Y| 9812
pus:o catchum .com com 1664 regraf ) m 16%3
‘F_vuae_g rg to com 2688 rgrebus Mo [} 2688
131 ra E:\User § com| 40192 rguuod m| 40192
Iile - rg txt 2048 rguyuwod t 2048
rg?ebus co com 640 fK com 640
rguwod Egm 640 forthbas Eglg 1%351 :ormat cee 3854
rouywod com 640 fq txt 1920 rgrlhbas E)E"E 1?353
fFtl L 7808 fti i 7808
fta2 1 4 256 fta t 256
f1L3 t 7286 ft3 L 7296
ftd t 128 ftd t 128
gr com 2304 gr , com 2304
grt com 2432 grt com 2432
grteen com 6656 grteen com 6656
instr txt 768 ihS‘lf txt}] 768
111.RGF 640 CATCHUM.COM 29440 RGRAF . PAR 128 CRTCHUM.COM 29440
691072 708224 691072 \ 708224
fF1] -HELP [F1] -HELP 1
Puc. 8 Puc. 4

2. Coprupoexa. Mporpamma «BP» nossonser
BuiGpaTh ANA KAKAON NAHENM OOWH U3 YeThipex
PEXHUMOB COPTUPOBKM:

— no wmeHaM (Name),

— no pacumperusm (Extension),

— no pa3amepam (Size),

— Ge3 copruposku (Unsorted).

Mp# HaYaNEHOM CTapTe NPOTpaMMul s 06e-
MX NaHenei yCTaHaBNUBAETCA PEXMM COPTUPOB-
KM N0 umeHaM. Yro6H NoMeHATb HaYanbHYIo
ycTaHoBKY, HaxmuTe Knasuiy [S]. B pesynsrate
NOABUTCA OKHO C NEPENUCIIEHHBIMU PEXUMaMU.
Yxa3zarenb Noka3uiBaeT TEKYLMA PEXUM COpTU-
poeku. C NOMOLLLIO KNaBuMLL YTIPABIIeHMA Kypco-
POM NOCTaBbTe YKasaTerb Ha Tpelyembili pexuM
w HaxomTe [BK], HO MOXHO ¥ Cpasy HaXaTh OAHY
w3 xnapm: [N], [E], [S] wm [UL

KOMUPOBAHUE
®ANNOB

HeT HMKaKAX COMHEHW, 4TO 3Ta KoMawaa
GyneT McnonkL30BaTLCA BaMu Haubonee YacTo.
ina xonuposakus kakoro-nubo daiina Heobxo-
MO NPocToHaxaTh KNasuwwy [C]. BuaenenHbin
daiin ¢ Texyiuei nasenwn GyaeT CKONWPOBaH Ha
APYTY'0 NaHenb. 3ano/HAoLWANCA NONoca Mnoka-
3biBaeT NpUBNU3UTENbHLIA 06LeM CXonUpOoBaH-
Hoit widopmaumu. Mporpamma «BP» naet Bo3-
MOXHOCTb KONWpOoBaTh Gaisibi He TONBKO C Aucka
Ha AMCK, HO U U3 OfiHol obnacTu noffssorarens
B Apyryo. Mpu 3T0M OTKPLIBAIOLIEECH OKHO No-
KaXeT, Kako# konupyeTca daitn, Ha Kakoi Mck,
B Kakylo o5nacTb nonb3osaten (puc.3).

B cny4ae o6HapyXeHus yXe CYLLECTBYIOLLIETo
daiina nporpamMma 3anpocuT NOATBEPKAEHWE
ero nepesamcut. Haxatue knasuiwm [BK] coor-
BETCTBYET YTBEPAMTENLHOMY OTBETY, HaxaTtue
knaewum [AP2] — oTpuiiatensomy. Ecnv nepe-
3anuchiBaeMuiit  Gaiin UMeeT CcTaTyc 3alMThl
Read/Only (Tonexo urenne), nporpamma BuliacT

cooTseTcTRyoWee cooblueHne W 3anpoc npo-
JOMKeHns BuNonHeHus onepaumy. [lna oreeta
WCNONLIYIOTCR Te Xe KNABULLM.

Mpu xonuposatuw daiina NporpaMma co3aa-
€T BpeMeHHH# ¢alin c TeM Xe uMeHeM K pacium-
peruem «3$$». Ecnm konupoBaHme npoluno 6e3
oumbox, BpeMerHki ¢aiin nepenMeHoBHIBaeT-
cf1. Taxoii MexaHu3M no3sonsier uabexarsb nore-
pu cTapoi konuu ¢aiina, ecnv oHa cyLliecTBoBa-
na, a cnyjae BOIHUKHOBEHMS OLMGKA.

Py Ha4yanbHOM 3anycke Nporpammb <BP»
onepauus KoNMpOoBaHUA NPOMIBOAUTCA C BEPU-
dukaliueli, T.€. C NPOBEPKOA NPABUNLHOCTY 3a-
nvck uidopmaLym. OfHAKO B HEKOTOPHIX CRyva-
SIX HET HeOBXOAMMOCTH B NPOBEPKe 3aNUCAHHON
wHdopmaLium (Hanpyumep, NPU 3anicu ¢aitnos a
kBasuamck). Tak Kak NpU BepudUKaiLium Ha Ko-
nupoBakue ¢aitna TPaTUTCA AONONHUTENBHOE
BpeMs, NpoBepky Guno Gul YROGHO OTKMIOHATB.
Lins atoro ucnonkayetca knaeuiwa [V]. B uentpe
3KpaHa NOABUTCA OKHOC BONPOCOM O BI/IIOHEHUN
WM BLIKICYEHWM AaHHOTo pexuMa (puc.4). Yka-
3aTenh NOKaXeT Texyliee cocTosHre. Bubepute
OTBET «YES», ECNY B XOTUTE BKNIOHUTH BEpUdU-
KaLwmio, unu o1eeT «No», ECIMXOTUTE BEIK/IIOHUTD
ee. inf 3TOW Xe Lienn MOXHO BOCTIONB30BATHCA
xnasuwamm [Y] wm [N].

Onepaumio KONMPOBaHUs MOXHO MCNONL30-
BaTh C IPYNNoii BEAENeHHbX ¢ainos.

KOMUPOBAHUE
GAANOB
HA 0AHOM BUCKOBOAE

KoHeuHo, KOrmMpoBaTk Ha ABYX AUCKOBOAAX
ropasno ynobxee, HO €CU Bl WMeeTe BCero
0oMH, He oropuaitTech — NPOrpaMMa «BP» no3-
BOMMET cKONMpoBaTb OAWH ¢aitn um rpynny
BrieneHHbX ¢alinoB Aaxe ¢ NOMOLLbLIO OAHOTO
pauckopoaa. B aTom cnyvae W nesast, U npasan
NaHenu AO/MKHE COfepXaTb OAWHAKOBYIO WH-
hopmaLmMio (MMs aMcKa y Homep 06N1acTU Nonk-
3oBatens). Bubepure dain win otmeTbTe rpyn-
ny daiinos, KoTophie BaM HeOGXOAMMO
CKOMMPOBaTh, U HaxmuTe Knapmuy [C]. B npo-
Lecce Konuposauus NporpamMMa Gynet Buiaa-
8aTh 1832 coobilueHns:

INSERT DESTINATION DISK

{BcraBbTe AMCK-NPMeMHMK, T.€. OMCK, Ha KO-
TOpHIl OCYLIECTBASETCA 3anuch (ainioB.)

INSERT SOURCE DISK

(BcTaBbre AUCK-MCTONHUK, T.€. INCK, C KOTO-
poro ocylLecTenseTca yrenme daiinos.)

Mocne Toro, Kak Bl BCTaBUTE COOTBETCTBYIO-
LM AUCK, HAXMUTE MoBYI0 KNaBuMLLYy, U KONUpo-
Banue GyaeTr NpoO/IKEHO.

MpepeaTh KONUPOBaHWE MOXHO, Kak 06HMHO,
xnaBwiien [AP2].

\

YOANEHUE GARNIOB

Jina ynanenus daiina ucnons3syeTcs Knasuiua
[E]. Nporpamma DONOJHUEESILHO 3anNpocuT nopa-
TBepX[eHMe BawmX Hamepenwi. Ecrv BHl He
nepeayMany, HakMure knasuwy [BK], B nporue-
HOM cnydae — knasuwy [AP2].

Ecrm ¢aiin, KoTophi#i BH yaansete, WMeeT
craryc sauutel Read/Only, To BuaeTcs coov-
BercTBylowee cooblueHue u NOBTOPHLIA 33aNPoC.
CucTeMa NOBTOPHOTO 3anpoca Heobxopuma
s TOro, HTO6 CNy4aliHO He YAaNUTh HauGonee
paxHue ana Bac dainui.

YnansiTh MOXHO HE TONBKO OAUH daiin, Ho U
rpynny BuaeneHHbx ¢ainos. OTMETUM, YTO B
3TOM crlyyae BLIAAETCA TOMbKO OAWH 3anpoc
noATBepXAeHwA ons Beeit rpynni. Ho ecnv B
rpynne UMeloTcA aisiki CO CTaTYCOM SallTH
Read/Only, ansa xaxaoro Takoro ¢aiina Buaaer-
€51 NOBTOPHEI 3aNpoc, KaK 3TO OMKMCAHO Bhillie.

(OxoHvanwe cenyeT)

M.EPUIDKAIN,
r.pOros

r.Mockza
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INMEKTPOHUKA

B BbiTY

"PAINO" -

PAOUOJTOBUTENTAM

B npeasuayumx Homepax pacckastiBanock 0 HaGopax aeraneit Ans cBOPKM PaaNMHHLIX KOHCTPYKLME, B NpuoGpeTermMM

KOTOPLIX PEBJAAKLIMA OKASHBA®T COfeACTBMe NoanucYMKam XypHana. Jins
, Penakuus npeanonaraeT Aath NOAPOGHOe ONUCAHUe Psiia KOHCTPYxLMA, coGpaHHEX U3 feTa-

80BaTLCS TAkoh

TeX Xe yuraveneld, kKotopnie He CMOryT BOCNO/b-

neii HaGopon, © TeM HTOGH NOBTOPUTL MX CMOT Kaxakl Xenaolmii, NpuoBpeTs NPeaBAPHTBNLHO HYXHbI® KOMNOHOHTHI.
CeropHs — pacckas © ABYX KOHCTRYKLIMAX, COBpPaHHLIX M MCTIHTaHHLIX B NaBGopaTopUM XypHana.

CTEPEO®OHUYECKUN

y34

MOLLIHOCTbIO 2Bt

ECNOXHLIA ABYXKAHA/bHLIN YCUUTeNb

xoneBaHuii 3BYKOBOW 4acToThl, KOTO-
puii 66 ob6ecrieumn crepeodoHUHecKoe
3BYYaHMe MY3bikM B AOMALUHUX YCNIOBMSX
nubo, B aBToMoGune (Hanpumep, ot nneti-
epa), MOXHO coBpatb Ha Gase rabopa
[evane M marepuarnoB BbilMyCKaBLUErOCH
paHee B cepuM «CTapTs».

OCHOBHE® TeXHEYECKHE XapaXTePHECTHEKHE
HoMuuanbubill AnanasoH

3BYKOBHIX 9acToT, I ........ 40...20 000
HoMHHANbHOE HAIIPSXEHHE
BXOJHOro curaana, MB. . . .. ........ 250

HoMmuuanbHas BHXOJHAS MOIHOCTH
KAXJOro kauana, Br,
Ha Harpy3Ke conpoTHrieHneM 4 Om
B

TIpH HANIPSOXEHHH NuTaHus 12 B. ... ... 2
KoaddHIHEHT rapMOHHK Ha JacToTe
1k, %,HeGomee. . . ... vvvvennn 1

WUCTOUHNUKOM NUTaHUR YyCUNUTENS MOXET
GuiTh GaTapesi, COCTaBNeHHasl U3 BOCHMU
rafbBaHU4ECKUX 31emeHToB 373 unu 343,
coeauHeHHbIX NocnenoBarenkHO, UK ce-
TeBoW GNOK MUTaHUA C BLIXOAHLIM HaNpPsi-
xeHueM 12 B, a Harpyakammu KaHanos —
AUHaMMueckue TofIOBKY NPSAMOTo M3nyde-
HUR MotlHocTeio . 2,5...3 BT co asykoBbiMU
KaTyuikamMu conpotusnesem 4 Om. Tok,
rnorpe6nsembiii yCUnUTENeM B OTCYTCTBUM
BXOAHOIO cCUrHana (Tok Noxos), He NPeBLI-
waet 40 MA, a cpeaHui Npu HanGonbluen
rpomkocTM — 250...300 MA,

Yeunurens coxpaHsieT pabotocnoco6-
HOCTb MPU CHUKEHUU HaNPAXEeHUS MCToY-
Huka nutaHus go 6 B. MNpu arom cooTseT-
CTBEHHO CHUXAETCA U BbIXOAHas! MOLLIHOCTL
x£Knoro M3 ero xaHanoB. Tak, HanpuMep,
Npu HanpsxeHun NutaHus 9 B BouxogHas
MOLLHOCTL KaHana cHuxaetcs no 1 B, a
npu Hanpsxexwuu 6 B — pno 0,25°Br.

MpuHUMNUManeHas cxema ycunuTens no-
KasaHa Ha puc. 1. LUTpUX-NyHKTUPHBIMU
nMHusMu obeeneHbl aetanu o6ovx KaHa-
OB, KOTOPLIE MOHTUPYIOT Ha 0AHOK obulel
neyatHoit nnare. Liudpammu 1—8 Ha weil

26 panpo Ms 10, 1993 1.

0603Ha4€eHbI KOHTAKTH NOAKMCHEHUS K Hel
MCTOMHUKA MUTaHKUS C BbiK/louaTenem SAT,
AMHAMUHECKMX ONOBOK M BXOAHLIX uenei
yeunutenst. B nosuuUmMoHHble 0603HaYeHun
Aeranei 1IeBoro KaHana ycunuTens Beene-
Ha umdppa 1 (1R1, 1C1, 1DA1 u T.a),
netaneli npasoro Kakana — umdpa 2 (2R1,
2C1, 2DA1 uT.4.). B NO3ULMOHHLIX 0603Ha-
yeHunx oblmx ana QBGoux kaHanoB aeta-
nei, Hanpumep, paskem X1, peaucTtop R4,
HeT 3TUX AONOAHUTENBHLIX LUMdP.
OCHOBO ycUnMTEns CryxXar fise aHano-
ropple mukpocxemsl K174YH7 (1DA1 u

2DA1), kaXnas M3 KOTopbiX NpeacTasnseT
coB6oli MHOrOKaCKaAHLIA ycunuTens Hanpsi-
XEeHU BXOAHOIO cUrHana ¢ HenocpeacTBeH-
HblMU (ranbBaHU4ECKMMK) CBAIAMU MEXAY
TPaH3UCTOPAMU U BbIXOAHLIM ABYXTaKTHLIM
ycunuteneM mouHoctu. lnactmaccoBuiif
NPAMOYIrONbHLIA KOPNYC MMUKPOCXeMb
K174YH7 umeeT 12 nhacTMHyaThiX BLIBOAOB
W TEMNIOOTBOAALLYIO MNACTHHKY, BHICTYNAI0-
uylo ¢ ofenx MAMHHLIX CTOPOH Kopnyca
(puc.2). Ceepxy Ha kopnyce ecTb YCRosHbIiA
KoY — METKA, YKasblBaoLLas MeCTONono-
XeHue BbiBoAa 1, 0T KOTOPOro BERYT OTCHET
OCTaNbHbIX BLIBOAOB MUKPOCXeMbl. ECiu Ha
MUKPOCXEMY CMOTPETL CBEPXY — CO CTOPO-
Hbl MapPKUPOBKY, OTCYUTLIBATL BLIBOALI HYX-
HO NPOTUB ABUXEHUN HacoBOM CTPesikY, a
€cfiu CHU3Y — TO MO 4YACOBOiA CTPenike.
Mukpocxema Bo Bpems paBoThl Harpesa-
eTcs po 60...70°C. Yro6bi oHa He BLilNa U3
CTPOR M3-3a HeAONYCTUMOro Meperpesa,
Ha ee Tel/IOOTBOASALLYIO MNAcCTUHKY yCTa-
HaBNUBAIOT AONONHUTENBHLIA TennooTeo/,
MonoxurensHoe HaNPHXEHUE UCTOYHMKA
nuraHus U, noaaiot (Yepes BuiknicyaTerns
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Puc. 2

Puc. 3

SA1) Ha 06e MUKPOCXEeMb! “Yepe3 KOHTaKT 8,
a oTpULATENLHOE — yepes KOHTakT 7. KoH-
peHcatopul C3 n C5 (obuwme nns oboux
KaHanoB) 610KUPYIOT UCTOMHUK NMUTaHUS MO
BCEMY NUanasoHy 4acToT YCU/MBAaeMoro
cMrHana, 470 NpenoTBpallaeT YCUnUTeNbL OT
BO3MOXHOro caMoBo3byxaeHus.

KaHans ycwmrtens naeHTUYHbIe, NO3TO-
My MO3HAKOMUTLCH C NPUHLIMINOM ero paGo-
Tl MOXHO Ha Npumepe MoBOro ua HUX,
HanpyUMep NeBoro, T.e. BEPXHEro no cxeme
puc. 1.

Curnan 34 ot crepeodoHU4ECKoro 3sy-
KOCHUMATENs, 3NeKTPONPOUMIPLIBaIOLLEro
yctpoiictea (1Y) nam © muHeiAHoro BbixXo-
pacrepeodoHndeckoro MarHutogoHa noc-
TynaeT HarHeana 1—2 pasbema X1 u panee

Yyepes pesuctpu 1R1, 1R2, BxoAHON KOH-
TakT 1 v KoHpetHcarop 1C2 Ha Bxoa (BuiBOA
8) mukpocxemni 1DA1. B sT10it BXoaHoM
Luenv kaHana nepemMeHHui peauctop 1R1
BLINONHAET GYHKLMIO perynsitopa rpoMKoc-
™, a NnepeMeHHblid peauctop 1R3 coBmec-
THO € KoHaeHcaTtopoMm 1C1 — perymaTtopa
TemGpa. Yem MeHbllie GyneT conpotuene-
Hue peaunctopa 1R3, TeM 3amMeTHee Ha cnyx
«Cpe3aloTCsi» BhiClLMe 3BYKOBLIE HaCTOTHI
YCWIIMBAEMOTO curHana, Tem Huxe Tem6p
aByxa. CurHan 34, ycuneHHbili mukpocxe-
Mot 1DA1, c ee Buixona (BuiBOA 12) uepesa
OKCUAHLIA koHaeHcaTtop 1C11 noctynaert Kk
ronoeke 1B1, nogkntoyeHHo K KoHTakTam 4
u 6, u npeobpasyeTca €l0 B 3BYK.
OxcugHbid koHaeHcatop 1C9, BrmoueH-
HLI Mexay BLXOAOM Mukpocxembl 1DAT u
Harpys3oqHbiM pesuctopom 1R7 ee npea-
OKOHEYHOr o Kackana (BuiBog 4), CriyxmT ons
Gonee NONHOID UCNONL3OBaHWUSR MO MOLL-
HOCTU BbIXOMIHOIO ABYXTAKTHOrO Kackana.
KoHgeHicatop 1C6 BXxoaur 8 pas3ssaniBalo-
WM dUNETP B LIeNy NUTAHUR TPaH3WCTO-
pOB BLIXOJIHOTO KacKala MUKPOCXeMbi, Pe-
3auctop 1RI u koHaeHcarop 1C4 oBpasyioT
Lens oTpuuaTensHon o6paTHO CBASK, ON-

penensoLLei koabdULMeHT yeuneHUs MUK-
pocxembl. Peauctop 1R8 u KoHaeHcatop
1C10—xoppexmpyouas Liene, obecneyu-
BaIOLAA YCUIMTENIO YCTORYMBOCTL paGoTH.
Pesuctop 1R6 — anemeHT obecneyeHus
HYXHOW rNyGuHb! OTpuuaTensHoi obpar-
HO CBASM, YMEHblualolleil HermHelHbie
UCKAXEHUR U HEPABHOMEPHOCTE aMIUM-
TYAHO-YACTOTHOW XapaKTepuUcTUKM KaHana
ycumrtens.

Mepemennniii pesuctop R4, BKMOYEH-
Hbili MEXOY BXO4aMU KaHaNoB ycunutens,
— perymtop crepeobanaHca. MNpu nepe-
MelleHUU ero NBvXKa, COefUHEHHOro C
obumM («3a3eMNeHHbIM») MPOBOAHUKOM
ycunurens, B CTOPOHY BXOAA SIEBOT0 KaHana
rpOMKOCTL 3ByyaHus ronosku 1Bt atoro

KaHasia ymeHbUlaeTcs, a ronosky 2B1 npa-
BOr0O KaHana yBenu4YMBAaeTCH, U HaoBopoT.
BBUXOK 3TOro peaucTopa ycTaHaBMMBaIoT B
Takoe MonoXeHue, NpyU KOTOPOM YpPOBEHb
TPOMKOCTH ronosok o6oux kaHanos Guin 6wl
OAUHaKoBLIM, UHave adpdexT o6LEeMHOCTU
3BY4aHUst MY3bIKM MM MOfI0CA UCTIONHUTENS
necHu nponaanaer.

BHewHwit BUA MOHTaXHON NNaThi ycum-
Tensa C yanoM BXOA4HLIX 3NeMeHTOB rnoxasaH
Ha puc. 3, a NevarHas nnatau pasMellieHue
neTaneii Ha Heli — Ha puc. 4. Bce getann
ycumutenst, KpoMe BXOAHLIX Lieneit kaHanos
W, KOHEYHO, ANHAMUYECKUX FOfIOBOK (B Ha-
Gop petaneii He BXOAAT) MOHTUPYIOT Ha
nevyaTHoOW nnare, BLINONHEHHOW U3 OfHOC-
TOpOHHero $oNLMMpPOBaHHOIO MaTepuara.

Peauctopsi 1R8 u 2R8 TMna MANT-0,5,
OCTa/lbHbIE MOCTORHHLIE pPe3UCToPHl —
BC-0,125. OxcupHbie KOHAEHCATOPpbl —
K50-16, K50-35, apyrve koHaeHcaToph noc-
TosHHOI emkocTn — K10-7B.

B nepsyio o4epens Ha nNnate ycTaHagm-
BAIOT LUTHIPEBLIE BXO/IHLIE U BLIXOAHLIE KOH-
TaKThl, pack/ienbiBaloT UX CO CTOPOHbL! fe-
YaTHbIX NPOBOAHUKOB U (ANA HAAEXHOCTU
3NEKTPUHECKOro coenAuHeHus) nponansa-
10T. MUKpocxeMb! € yKperneHHbIMU Ha HUX
niacTMHYaTLIMKU TennooTeoAamMu (puc. 2)
YCTAHABAMBAIOT U MOHTUPYIOT Ha rjarte B
nocnenHiow ovyepensb. BuBoaw 2, 3 n 11
MUKPOCXEM MOXHO HE NPUNamnBarh K ne4ar-
HbIM NPOBOAHUKAM.

Bo usbexaHue BbixoAa U3 CTPOA MMK-
pocXeM U OTCROEHUR NPOBOAHUKOE MJIaThl
DOAUTENBLHOCTL KAXAOW NaikM He [omkHA
GuiTh Gonee 2...3 c.

Ans MOHTaXa CABOEHHbLIX NepeMeHHbIX
peauctopos 1R1 u 2R1, 1R3 u 2R3 (CM3-
4pM), peauctopa R4 (ClM-4aM) ncnoneso-
BaHa NAacTUHA U3 NUCTOBOM XECTU, ABNAIO-
wascs ONHOBPEMEHHO M uUx O6LMM
NPOBOAHUKOM U HEGONLLLMM 3KpaHoM. Pe-
auctopul 1R2, 2R2 w koHaeHcaTopwl 1C1,
2C1 npynavsaloT HENOCPEeNCTBEHHO K Bbi-
BOAAM NepemMeHHbIX Pe3UCTOPOB.

Pasbem X1 — posetxa CI-3. ina coepu-
Henust 6noka NepeMeHHbIX pe3nucTopoB C
BXOI0M YCUIMTENR XenaTenbHO UCTIONL30-
BaTh OTPE3KU NPOBOAOB B 3KPaHUPYIOLLEH
ornnertke, Kotopass 6yneT BuNONHATL Pofb
o6iero nposoaa 060U KaHaNoB ycunure-
.
Auusamuueckre ronosku 1Bt u 2B1 —
LLUIMPOKONONOCHBIE MOWHOCTLIO 3—4 BT co
3BYKOBLIMM KaTylLiKaMu ConpoTuBneHnem 4
Om, Hanpumep, 3rA-38, 4r-35. MoxHo
TaKke NPUMEeHUTL aHaNOMMYHbLIE TONOBKK
CO 3BYKOBbIMU KATYLKaMU COMPOTUB/IEHU-
eM 8 Om. MNpu aTomMm, NpaBaa, BLIXOAHaA
MOLLHOCTL KaDKAOro KaHana yMeHblLUTCSt
MNOMTU HAMONOBUHY, YTO MPAKTU4ECKU He
CKaxeTCsl Ha CTyXOBOM BOCMPUATUM 3BYKA.
Wcnonb3oBats ManoMoLLHLIe Maniorabapur-
Hble ronosky HelenecoobpasHo — faneko
He MONHOCTLIO ByayT peanaoBaHb B 06-
LWeM-TO Hernoxue TexHU4yeckue Xapakre-
PUCTUKU yCUIMTEns.

3aKoH4YMB MOHTaX, CBEpLTE €ro ¢ NpUH-
LIMMUANLHOM CXeMO YCUNUTENA — HeT fm
owmbok? flpocmoTpute BHUMaTENLHO BCe
TOKOHECYLLIME NeYaTHbie NPOBOAHUKK Nna-
Thi U U3ONIMPYIOLLME YHACTKU MeXay HUMUA.
CoMHUTENbHBIE Y3KUE YYACTKU MOXHO NMPo-
YUCTUTE OCTPUEM TOMCTOM UMb UM Nepo-
YUHHOIO HOXa.

MpucTynas kK vUcnbITaHUIO ycwmTens,
DBWXKWU BCEX MEpeMEHHbIX pe3UCTOPOB YC-
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AJIEKTPOHHBLIE YAChHI

TaHOBUTE B cpepgHee (o cxeMe) nonoxe-
HUe. 3areMm, BIJIIOYUB NUTaHKMe, KOCHUTECH
nansueM noovepesHo BuiBooB rHean 1u 3
pa3sema X1. lNpu aToM B ronoBKax flO/mKeH
NOABUTLCA NPOMKMIA 3BYK HU3KOW TOHaIb-
HocTu (POH MepeMeHHOro Toka), ceMae-
TenbLCTBYIOWWMA 0 patotocnoco6HoCcTH 060-
UX KAHANOB YCUNUTENS.

Nocne 3toro k BxonHoMy paswemy X1
nogiiioumMTe crepeodoHuyeckuii 3ByKOC-
Humarens Y 1, npourpeiBas rpaMnnac-
TUHKY, NpoBepbLTe Ha CIyX Ka4eCcTBO 3BYKO-
BOCNPOU3BEAGHUA U  NNABHOCTH
perynMpoBaHusi rPOMKOCTH B KDKAOM KaHa-
ne. Mpu Bpalletnn pysxu pesuctopos 1R1
u 2R1 B HanpaBneHnu ABUXEHUA YaCOBOMK
CTPEeNK1 rpOMKOCTb 3BYKA B TONOBKAX [OSK-
Ha nNnaBHO HapacTtaTtb. Peauctopom xe R4
NoBUBaiTeCh OAMHAKOBOIO YPOBHA IPOM-
KOCTH 3BY4aHUA OGOUX rosIoBOK YCUIIUTENS.

JuHammueckue rofioBKM HaOo pasmec-
TMTL B AOWATHIX UK aHepHbLIX AWMKAX
COOTBETCTBYIOWMX pa3mepoB. [inuHa co-
€AVHUTENLHBLIX MPOBOAHUKOB AOMKHA GbiTh
He MeHee 2 M. Pagvoniobutensckuii onbit
NOACKA3bLIBaET, 4To cTepeoaddexT nyulue
BCero BOCMPUHUMAETCA Ha pacCTOAHUM OT
TON0BOK, paBHOM Mx 6a3e, T.e. pacCTOAHMIO
MeXOY HUMU, YCTaHOBNEHO Takke, YTO 30Ha
crepeoaddexTa Gyner MakCHMaNLHOM, Kor-
na 6asa ronoBok pasHa 1,5..2 M 1 oHu
mvddy3opaMu NosepHYTH B CTOPOHY Criy-
wartena nop yrnom 30°,

A KakoBbl NO/MKHBI GbiTb KOHCTPYKUUA
caMorc yCUnuTens w ero BHewHee odop-
mMneHue? 3To Bceueno 3aBUCUT OT NpeaHa-
SHaAYEHUS YCUNUTESS, BO3MOXHOCTE! U, KO-
HEYHO, TBOPYECKOK CMEKAKU ero KoH-
cTpyKTopa.

B.BOPUCOB
r.Mockga

N3 PAOVMOKOHCTPYKTOPA
" OMEKT-4 "

abop panmopetaneit «3ddekT-4» npen-
HasHayeH Ans cBopxn LMGPOBLIX Ya-
COB € BaKyyMHO-/IOMUHECLIEHTHBIMU MHAW-
xatopamu. PaguoKOHCTPYKTOp COAepXWT
Bce HeoBxoaumMoe, BKNo4Yas CMOHTUpOBaH-
HY1I0 MieYaTHylo mnaTy (OcHOBHOK y3en ya-
coB)—puc. 1. HeT B HaBope nuiub pnetanei
6noKa NUTaHUA Y4acoB., NO3ITOMy Anst cGopkM
3T0ro yana notpebyloTcs HekoTophie Ao-
nonHuTensHuie Aertanm. Kpome 10ro, B Ha-
Gope BTOpas nnara — C YeTbipbMs UHAUKA-
Topammu UB-6 (puc. 2) — npencrtaBnser
coboi nonydabpukar, nockonuky rmbkue
BLIBOAL MHAWUKATOPOB «BUCAT B BO3AYyXEx.
Ana coeayHeHun ux ¢ OCHOBHON NNaToA U
GNOKOM MNUTaHUA NPUOETCA YCTAHOBUTL NPO-
MEXYTOYHble MOHTaXHLie CTOWkM. Hako-
Hell, CaMoMy HYXHO MOAKMNIOYUTL OpraHbi
KOMMYTaLmmu (KHOMKU) U CUrHaNLHOE YC-
TpOtCTBO, UMeloLLieecs B HaGope.
Co6paHHble U3 paaUoKOHCTPYKTOpa «3¢ -
¢exT-4» Yachl oToGpaxXaloT Texylee BpeMs
(B Yyacax U MMHYyTax), MHOULMPYIOT «XOa»
4acoB (MUTaOWMMKM TOUKaMKU), a TaKke
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BLINONHAIOT ponbk GyaunbHuka. Odopmne-
Hii OHKU MOTYT GbiTb Kak B BUfile OTAENbHOR
BAKOHYEHHOI KOHCTPYKLIMN (HACTONLHOK Unu
HacTeHHOi), Tak U BCTPOeHH B loGutenb-
CKYI10 annaparypy (paguonpueMHuk, Tene-
BU30P U T.4.). Hackl cCHaGXeHb! NATLIO KHOM-
KamMu, KoTopble yAoDHO pacnofioxuTb Ha
BepxHelt naHenu kopnyca. Yto6uw BO3ne
KHOMOK He fenaTk HeHYXHbIX Haanucei,
nenecoobpa3Ho pacroNodXiTe UX B cneny-
1oteM (normuecky onpasgaHHoOM) nopan-
Ke: «3BOHOK», «ByannbHuk», «Hacwie, «Mu-
HyThi» n <«Koppekuus». lNMocneanan
UCNONbL3YETCA NN «OOHYNeHNA» NoKa3aHWii
MUHYT (MHAULMPYIOTCA Ha Ta6io) U cekyHa
(He wHAuLMpyOTCR). Tem camMbiM MOXHO
CKOpPEeKTUpOoBaTh XOA 4acoB Mo curHanam
TOUHOTO BpeMeHH!.

Ecnu xe TpebyeTca YCTaHOBUTL Bpemsi
no KakuM-nuBo obpa3loBbiM Hacam, Yo
nocne AOCTUXEHUA HyMeBbLIX TOKasaHWi
CEeKyHAA HYXHO OTTYCTUTL paHee HaXaTyio
(NP 3TOM MHAUKATOPH BLIKIOYAIOTCA)
kHONKy «Koppexumsr». 3atemM KHONKo# «Mn-

HYTbi» YCTAHOBUTL N0 06PAa3LIOBLIM YacaM
NOKA3aHUA MUHYT, a NPpU Heo6X0AUMOCTN
KHOMKOM «Hachi» — nokasaHus yacos. Uua-
ye roBopsl, KHOMKM «MuHyTbi» U «Yacki»
NO3BONSIOT BLICTABUTL Tekyllee Bpemsl B
COOTBETCTBYIOLUMX pa3psifax WHAUKATOP-
Horo Ta6no. C NOMOLWLIO 3TUX Xe KHOMOK
MOXHO 3anaTh Bpemsi, B Kotopoe 6yaer
MOAABATLCA 3BYKOBOI CUIHAN, HO NPU 3TOM
LomKHa GbiTh HaXaTa KHoMNka «ByavnbHuUK».

lNepeuncneHHble YeThipe KHOMKKU (kpac-
HOro tBEeTa) He UMeloT PuKcaLMu B Haxa-
TOM nonoxeHuu. Msaran kHonka (yepHoro
upeta) — «3BOHOK» — Takylo ¢uxcaLmio
umeeT. Korna oHa «ytonneHa» (Hanpumep,
B BbIXOAHLI€ AHU), 3BOHOK GyaunbHUKA He
cpabarbiBaeT (AaHHLIe 0 HyXHOM BpeMeH!
curHana coxpaHsiorca). Kakaa-nubo uH-
dopMauMs O TOM, HYTO 3BYKOBOW curHan
BLIK/HOYEH, HaTa6s10 MHAUKATOPOB He Npen-
ycMmoTpeHa. Bnpoyem, o6 3TOM BnonHe
MOXHO CYAUTL NO MONOXEHUIO YePHON KHON-
K# (kaKk U Ha oGuvHOM GyaunsHuke). lNpo-
NOMKNUTENLHOCTH PaGoThl 3BOHKA— 1 MUHY-
Ta, ToHanbHocTs — 1024 My, AmMTeMkHOCTL
3ByxoBoii nockinku — 0,5 ¢, nepuog NOsTo-
peHus — 1 c.
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6mm3kn K yacam, ormcaHHeiM B [1] u [2]. 7 J 7 g
Tem He MeHee UMeeT CMBLICA KpaTKo pac- 1 0noKy
CMOTPETL MX YCTPOWCTBO 1 paboty. Z z 44 “ ””mﬂ
OcHosHas nnara (puc. 3) yacoB conep- ™ < K KHORKAM U
AT TPM LMGPOBLIX MUKpocxemu! (DD1- il e R dbywobomy cuenany
DD3). NepBan ua HUX 06LEANHAET UMNYIIb- Puc. 4
CHBIl reHepatop, 4Yactota (32 768 Iu) CUPOBaHUE CUIHAMIOB MO OTAE/IbHLIM aHo-
xoToporo crabumanposada KBapLEBLIM LiaM ¥ ceTkam UHAWKATOPOE, T.e. AuHAMM-
+ peaoHaTopom ZQ1, u TPMITEpHLIA genu- g £9 . YECKN peXuM uHavKaLmn.
Tenb 4acTothl. Ha Buixonax T1, T2, T3u T4 7l 10004 X165 V14, V5 4223 HakoHeu, Mukpocxema DD3 (K176143)
3T0it MMKPOCXEeMbI (HOPMUPYIOTCH MMINYJ k- = HE = npeancrasnser coboil pewwdpartop, npe-
Cbl, NEPMOJ NOBTOPEHUS KOTOPLIX COOTBET- 3 o %’T i ng Vg ~vin 06pasyiowmii ABCUYHBIA KOJi MMKPOCXEM
CTBYET EAMHMLIAM MUHYT, RECATKAM MUHYT, EE = = V75| o KAZ09 DD1 v DD2 B ceMucerMeHTHBIiA, YTO HyXHO
€[IMHWLIAM YacoB M AlecATKam yacos. Ha §"§ TK} N = WOMKX50E ana paboTthl  BaKyyMHO-JIOMUMHECLIEHTHBIX
bixone S1 MMKpocxemul (BbiBoA 4) Boipa- ' V7% L pig VHAMKATOPOB.
6aThiBAIOTCA UMITYNILCHI C NEPUOAOMMOBTO- & 5,,/ 4_;]_ @ Kak yxe 6bino ckasaHo, B Habope «3¢-
pelun 1 c, a Ha Bbixose HS (BuiBOg 7) — §=:: g - exT-4» npumMeHeHb! YeThipe uHAWKaTopa
uMNynecol yactotoi 1024 My; nepsuie uc- <SS VIt WUB-6 (puc. 4), kotopuie (HG1—HG4) oTo-
NOfIL3YIOTCA AN MHAVKALIMM «X0ha» YacoB KTB1%r V7 T 6paxaloT COOTBETCTBEHHO AECHTKM YacOB,
(Mvraowme Touku), anocnenHue — e paGo- (rT4024) | 4644 | €AMHMLB! YacoB, NECATKN MUHYT U efiuHM-
Te 3BYKOBOMO curHana GyauneHuKAa. I : | = b MUHYT. BeiBoaw! 11 uHaukaropos HG2u
Muxpocxema K 176UE13 (nBounuHbii cueT- { i 23. HG4 zapeiicTBoBaHH A19 MHAVKALWM «xOha»
41K) 06biuHO paboTaeT COBMECTHO C MUK- i l@ i 4acoB. MocKonbKy paaMoKOHCTPYKTOpD BXO-
pocxemod K176ME18 unu KI176UE12. B 0w g ;1,74,( AVT B cocTaB cepun HabGopos «dddexT»,
pesynsTate B3aMMOAEIACTBUS MUKDOCXEM g €ro OCHOBHasi Nnata yHuBepcanbHas. OHa
DD1 u DD2 ocywiecTenserca MynbTuiviek-  Puc. § AONYCKaeT Talke NoAKMoYeHve 4-paspaf-
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Horo (B qaHol xonbe) nHamkartopa UBN1-7/5.
Ans atoro Ha nnare ects 16 orBepcTUA,
o60o3HaueHHbIX LndpamMu oT 26 (ewieoa 1
uiaukatopa UBMN1-7/5) po 41 (Beieon 16
Toro xe uHavkaropa). To ectb npu xena-
HUU yeThipe uHauxkaropa MB-6 MoxHo 3a-
MenuTs oaHum MBJ11-7/5. Cnepyer b
UMeTb B BUMY, NTO HaNpPSIKEHUB MUTaAHMA
HUTK Hakana uHamkaTopos UB-6 — okono 1
B, a uxaukaropa WBM1-7/5 — okono 5 B.
PasBofika BLIBOLOB OCHOBHOW Mnarhl AnA
noaxmoyeHua uHavkaropa WBMN1-7/5 no-
KasaHa Ha puc. 3 cnpaBa. OaHako Ha npax-
TUKE YCTAHOBMUTL Ha NAarty STOT UHAUKATOP
HecpaBHUMO NPoLLe, YeM UB-6: HyxHo imLLIb
NPaBUNBLHO COBMECTUTL €0 BHIBOAYI C YTO-
MAHYTLIMWA OTBEPCTUSIMU Ha MU1aTe U 3ana-
ATb UX.

JAna noawioyeHUs Bxoasumx B Habop
uxaukaTopoB ¥B-6 NpuaeTcA U3rotoBUTL
HeGOoNLLUYIO NevaTHYIo ATy (NMPoMEeXyYToN-
Hy0) noaoGHo ToMy, Kak aTo caenaHo B [1].
Ho MOXHO caenaTh U MHa4e —pacriofioXvTb
14 NPOMEXYTOUHBIX MOHTaXHbIX CTOeK (8 —
BHW3Y, mocepenvHe U no 3 — cnesa U
crnpasa OT HWX) HEMOCPEACTBEHHO Ha Nna-
Te, rae pacnonoxeHsl uiankaropsl. Coenw-
HEHUA MeXOy 3TUMK CTOWKAMU U UHAMKA-
TopaMK BLINOMHAIOT MTXeHbIMWA MPOBOAAMMN
auamMeTpoM 0,3 MM. B HyxHbIX crydanx (B
MecTax nepeceyeHmnid) Ha 3T NPOBOAA Ha-
nesaior MNMBX Tpybku, cHATHIE C USONUPO-
BaHHbLIX NpoBoaes. Bece aTto nossonseTcae-
narb naHens € WHOWKATOpaMWU BeCbMa
xomnakTHoN. CoefuHATL ee C OCHOBHOMN
nnatoii cneayeT B COOTBETCTBUM C pUC. 3 1
4. Mpu 3TomM rmbkme NPoBOAHUKH, MOAXOARA -
e Ha OCHOBHOW Mnare K ee BbiBOAAM
26—41, nyqwe Bcero yaanmrb.

JDopaboTka OCHOBHOWA nMnaTuy COCTOUT B
TOM, 4TO NapannenbHo peauctopy R4 (20
KOM) yCTaHaB/MBAIOT AOMNONHNTENLHIA KOH-
nencartop C8 (0,01 mk®d), yro noasosser
3HAYUTENILHO YAYHLLMTL MomMexosaltmuleH-
HOCTb 4acoB. J1eno B TOM, YTO Npu OTCYTCT-
BMUW 3TOTO KOHAEHCATOPa BO3MOXHLI CIy-
Yyau, KOra Ua-sa MOMeX uachl MoryT
CaMONPOU3BONLHO «cOpackIBATLCA» B Pa3-
pABax MUHYT U CeKyHA, 4TO, KOHEeMHO Xe,
HeAoMyCTUMO. YCTaHOBUTL koHAeHcaTop C8
BecbMa MPOCTO, UCNONb3ysl BuiBoa 6 n 7
OCHOBHOM nevaTHoi nnarul. Kcratv rosops,
umdpoBas MapKUpPOBKa YC/IOBHOIO Xryra
NPOBOAOB B fIAHHOM ONUCaHUU NONHOCTLIO
COOTBETCTBYET 3aBOACKON OUMGPPOBKE OC-
HOBHOW nevaTHoi nnartk Yacos. Hanpotue,
B [3] xryr nposoAcB NomeyeH OONONHWU-
TensHBIMU LndpamMmu, HUKaK He CBASAHHLI-
MU ¢ U pamu Ha nnare, 4To cnocobHo yxe
camo no cebe NopoaAUTL PasnuyHbIe oLnG-
K#, B OCOBEHHOCTH Y HaYUHAIOLLMX.

Y1066 3aKOHYUTL 3HAKOMCTBO C LiMpo-
BOW U UHAWKATOPHOW YacTAMU Hacos, Ha-
NOMHUM, 4TO PEXUM UHAUKALIMKA OUHAMM-
yBckMii (MynbTUNIeKcUposaHue). Hacrora
(128 Nu) vmMNynbcoB, NOCTYNAIOLLMX C BLIBO-
noB 3, 2, 11 15 mukpocxemul DD 1 Ha ceTkn
(BuiBon 9 unawkatopoB HG1—HG4) ana
MYNLTUMNNIEKCUPOBaHWUA, [OBOSLHO BLICOKARA,
MO3TOMY HUKAKOI0 MeNbkaHua Ldp, pasy-
Meercsi, HeT.

Y1o KacaeTcn NuUTaHus Yacos, To B [3]
pekoMeHaoBaH 6510k (puc. 5), conepxaiupmin
noxvxaowmiA TpaHcdopmarop T1. Ero paH-
Hbie: MarHuTonposon LW16x16, o6morxka |
— 4000 suTkoB Nposoga MN3B-2 0,12, I —
500 BuTkoa M3B-1 0,2, Il - 20 suTkoB (ANA
uHaukartopos VB-6) unu 95 sutkos (ans
unaukatopa UBN1-7/5) N3B-1 0,51. bata-
pes GB1 («Kpoua», «KopyHa», «Opeon-1»
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Puc. 9

vinm 4—6 anemeHTOoB 316, coeaMHEHHbIX
nocnefoBarenbHO) — pe3epBHas, OHa UC-
NONL3YeTCA MNPU aBapUAHOM OTKNIOYEHUH

OCBETUTENLHOM CeTh JMBO Koraa Hack HyX-
HO MepeHecT Ha Apyroe Mecto. Torpa
yackl 6yayT Npoaonmkare «MaTu» (MUKpOC-
xembl DD 1 — DD3 paGoraior), Gosee Toro,
3BOHOK GyAuNBEHUKA Taloke AeiCTBYeT, a BOT
WHAWKALMK NoKasaHuiA Yacoe He Gyner.
Ecnu y paauonioGurens HeT BO3MOXHOCTH
WK XenaHua UMeTb aeno ¢ TpaHchopmMa-
TOPOM, MOXHO UCMONL3OBATL BapyaHT 6ec-
TpaHcdopmaropHoro 6noka NUTaHUA (puc.
6), BO MHOTOM CXOAHLIA ¢ 6NOKOM, NpuBe-
neHHbIM B [1]. MabbiTok HanpsbkeHus ceTy
racsiy koHaeHcatopkt C11, C12u C13 (nep-
Bule ABa — MBIMY-1 Ha HOMWHaNbHOe Ha-
npsxeHUB 500 B, a Tpetunit — MBIT-1 Ha
400 B; kongeHcaTopul MBM npumeHaTs He
pexkomeHayetcsi!). MepeMeHHoe HanpsXxe-
HMe BuinpaMnsieTcs MoctoM VD8 u crnaxm-
BaeTcsi OKCMAHLIM KoHaeHcatopom C10.
BuinpsaMneHHoe HanpsxeHUB cTabunuau-
pyercsi NapameTpuyeckum crabunusaro-
PpoMm Ha cTabunmTpoHax VDE u VD7 (U = 18
B). Peauctop R20 HyXeH AN\ CHWXEHUA
6pocka Toka NpU 3apAsike KOHAEHCATOpOoB
C1 1— 13; ang paspsoky 3TUX KoHaeHca-
TOpPOB MOCNe BbIKMOYEHUA 4acoB U3 CeTH
ycTaHoBneH peauctop R21.

MonyyeHHoe Ha ctabunutpoHax VD6 m
VD7 HanpsXeHUe nuTaeT MUKPOCXBMBbI
DD1—DD3 (puc. 3) u unaukatopsl HG1—
HG4 (puc. 4), B ToM uMUcre U Lieny Hakana.
MoauepkHeM, 4TO ¢ AaHHBIM 6NOKOM NUTa-
HURA HATW Hakana uHaukaropos UB-6 cne-
ayeT coeAuHUTL NocnenoBaTensHo. Mosto-
MY CXema coeAMHEeHUi uHanKaTopoB GyaeT
HECKOMBLKO OTAMYATLCA OT MOoKa3aHHON Ha
puc. 4: BuiBoa 7 uxauxaropa HG1 coeaun-
HeH ¢ nposogom 19 xryrta, eeiBog 8 HG1
HYXHO NOAK/HOYMTL K BeiBoay 7 HG2, BuiBoa
8 HG2 — k BuiBOmy 7 HG3, BoiBOA 8 HG3 —
k BuiBoaly 7 HG4, a BuiBoa 8 HG4 octaercsi
coenAuHEHHLIM C NPOBOAOM 25 XIyTa.

Takum o6pasoM, ctabunutpoHst VD6 u
VD7 ¢aKktuiecky 3allyHTUPOBaHbl Lienbio,
CcOCTORALLEel M3 coeuHEeHHBIX nocneaosa-
TenwHo peauctopoB R17 (220 Om), R18
(270 Om), YeTHipex HUTEI Hakana UHAMKA-
TopoB UB-6 (B HarpeToM COCTOAHUU OKOAO
20 Om kaxnas) u peauctopa R19 (150 Om).
Peauctop R19 HyXeH AAnA CO30aHUA 3aKpbl-
BaloLLero HanpaXeHUs1, KOTopoe Yepes pB-
auctopst R5—R8 u R9—R15 (puc. 3)
NPUKNaALIBAETCS K CeTKaM W aHoAaM UHaN-
karopos HG 1—HG4 (puc. 4), ytoHeoGxoau-
MO [N HAAEXHOMO FALIEHURA «HBHYXHBIX»
cermeHToB. (OKenawtiuum Gonee noapobHo
UayuUTh paGoTy BaKyyMHO-JHOMMHECUeHT-
HbBIX UHOWKATOPOB pekomeHayeTca [4].) Pe-
auctop R17 nBOGXOAUM ANA MNONYYBHUSA
HanpsXKeHUs nuTaHua Mukpocxem DD1—
DD3. Toi xe uenu cnyxuT KOHAEHCATOP
C9. Barapes GB1 (74-0,1) pesepBHasn. Pe-
aucTop R16 McnonbsyloT NpuU noasapsake
Gatapeu. O Bbi6OpPB Bro CONPOTUBEHURA
noapo6Ho paccka3saHo B [1]. Pesuctop R18
(cosmecTHo ¢ R17) obecneunBaeTt Hanps-
MEHUE NUTAHMA CeTOK U aHOAOB UHAUKATO-
poe UB-6.

Ecnn panvoniobutens pelunun BMECTo
uHAaUkaTopoB VIB-6 npyUMeHUTL UHAUKATOP
UBMN1-7/5, To ¢ AaHHBIM GNOKOM NMTaHUA
ero cnenyeT BKAIOMUTB No cxeme puc. 3 Gea
Kaknx-nm6o UaMeHeHUIA.

HemanoBaxHbIi y3en yacoB — 610K Kom-
MyTaLWK U curHanusatu. B ctaHaapTHOM
BapuaHTe YacoB ua Habopa «3¢dexT-4» oH
nokasaH Ha pmc. 7. KommyTaumoHHas 4acTb,
COCTOALLANA M3 BblkoyaTens SA1 U KHONOK
SB1—SB4, He HyxnaeTcsi B Kakux-nu6o
nosicHeHUAX, TeM Gonee, YTO ABACTBUA C



KHOMKaMW yxe omcaHu. B curHasnbHoii
YacTW yacos paGoraeT TpaHauctop VT2,
Harpyakoit KoToporo cilyxar peauctops R19
¥ R20 (npu rnuTaHum vacos ot cetM) unu
TonbKko peaucrop R19 (npu nwtamum ot
PesepBHoli Gatapeu GB1). Mwesoanextpu-
veckuid wanyyarens BQ1 (3M-1) sxnioven
napamnensHo TpaHaucTopy VT2.

EC/M HOMHOIo CHU3UTE FPOMKOCTL 3B0H-
Ka, TO CUrHa/isHOe YCTPOIACTBO yrpowaeTcs
(puc. 8). Ero rpoMxocTh 0MHakoBa Kax npu
NUTaHUU HaCcoB OT CeTH, Tak M OT pesepBHOii
Garapeu.

Ecsm, HaoBopoT, 1peGyeTcs Gonee rpom-
KMiA 3BOHOK, TO YCTPOICTBO npuaeTcs He-
MHOPO YCNOXHUTS (puc. 9). 3peck TpaHauc-
Top VI2 suinonMseT poms 3NEKTPOHHOro
K/Houa; korfia Ha ero 6asy (yepes pe3ucTop
R22) nocTynaloT umMiynbesl YacToToi 1024
i, oH nepuanuuecku OTKPLIBAETCH C TOMN
Xe 4acToTol. Hanuume umnynbcHoii no-
CLUWK BLI3LIBAET GLICTPYIO 3apRAKY KOH-
Aercatopa C14 uepes peauctop R26 u
OTKPLITLIA TpaHaucTop VT2. Mpu stom B
paboty Bctynaet reHepartop koneGaHmii 34,
coBpaHHbilfi Ha TpaHaucTope VT3, pesicro-
pax R24, R25 u uanyqarene BQ1. Kax
TONbKO UMIMYNLCHLIA cUrHan Ha Gase Tpaw-
3ucTopa VT2 nponanaer, o 3aKpbiBaeTcs,
a koHneHcarop C14 GuicTpo paspsxaercs.
Mpu sTOM rexseparop nepecrtaet paGoTarh.

B HoyHOe Bpems sipkocTh MHOMKATOPOB
HacoB HecKanbko M3BkiToyHa. B vacax [2],
Harnpumep, ecTb KHOMKa «ApKocTL» (c dmx-
caumeid), Haxmmas KoTopyio HOH4BIO, MOXHO
YMEHbUIMTL CBeYeHue MHauKatm. To xe
€amoe MOXHO OCYILIECTBUTL He HPYMHYIO, a
AHTOMATUHECKM — C NOMOLLLI0 GoTopeauc-
Topa. B oGoux cnyyanx eosaeiictane ocy-
lWecTensercs Ha Bxon Q Mukpocxemib DD1
(puc. 3). Bonee noapobHo ¢ aTUM MOXHO
o3xHakoMuTLes B [1]. Creayer smwb 3HaTDb,
47O PMU NOHUXEHHPH SIPKOCTU CBeueHMs
uHauKaluum feiictene kHonok SB1—SB4
NpekpallaeTcs,

TourocTs xona Yacos perynupyior nog-
Gopom xoHaercatopa C3. Mpu HeoBxoau-
MOCTH NoaGMpaIoT Taloke KoHaeHcarop C1.
Jlywwe Bcero ucnonszosars vacToromep,
uamepss uM nepuof noeToperus (1 c) Ha
suiBofie 4 mukpocxemul K176UE18. Ecnu
“actotomepa HeT, notpeGyeTcs . MHOrOA-
HeBHOe HabnoaeHue 3a yacamm C nepuo-
Bnyeckoii Koppekume ux xona. Takas pe-
ryniposka, koheuHo, Gonee Tpyfoemka, HO
OHa cnocoGHa obecneumTs oyeHs BLICOKYI0
TO4HOCTL xopa (okono 0,5 ¢ B cyTku).

MotpeGnsemas yacamu MoUHOCTL © Gno-
KOM MUTaHUs No cxeme Ha puc. 6 okono 3
BT, a c 6nokom no cxeme Ha pMc. 5 ewe

MeHbiite.
B.BAHHUKOB
r.Mocksa
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L Axexcoes C. Ipumenenne MHKPOCXEM Ce-
pun K176. — Panmo, 1984, Ne 6, c. 32—35.

2. JacH 30IEKTPOHHbBE HACTONBHHE CHIHanb-
HHM ycTpoficTeoM «BiekTpornka 2-06». Pyko-
BOJICTBO 1O SKCILTYRTALHM.

3. PamnokoncTpykTop «BdxpexT». Pyxopoacreo
110 3KCILTYSTAITHH.

4. Buctpos 10.A., I'anyros A 11, Ilepcmanon
I.M. Cro cxem c munsKatopamy. — M.: Pamuo &
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OBMEH OfbITOM

HOPABOTKA MATHUTO®OHA-TNPUCTABKM
A "BETA MMN-122C

ABTOMATHYECKAS peTyNHpORKa YPOBHS 38ITH-
c# (APY3), BecbMa ynoSuas s HEHCKYNIeHHO-~
To mobGHTeN T MArHATHON 3AITHCH 3BYKA TEM, 9T0
He Tpebyer 3abormThea o DpeIBAPRTENLHOM
BLIGODE B I10UIep R AHHH ONTHMANLHBX YCIIOBHH
DCXHMA SAIHCH B MarHHTO(OHE, OKA3NBAETCH
SIRNICHHEM OTPENATENbHHM 1S MoGHTenel Br-
COKOKAYECTBCHHOIO 3BYKOBOCHIPOHIBELEHHS.
Bems APY3 B cpoelt ocrobe TNPOH3IBOIHT NaNb-
Hellllee cXaTHe NHHaMHYecKOro NHANna’oHa
MYSHKANbHO#H OPOrpaMMH (H TaK YX€& CRATOro
YCIOBHAMA CTyNUAHOM IBYKOZANHCH H Hepena-
IOLMMH DATHOKAHANAMH), 9T0 OBEHAET SMO-
LHOHANbHOE BO3/IeHCTBHE MOGUMOro My3H KA~
HOro NpoM3BeieHns. MarnuTogon- npucraska
«Bera MI1-122C» ormocaTes K ocTaroso BH-
COKOMY KIIAcCY 3BYKOBOCIIPOM3BOIAIIEH amnia-
ParypH, cnocobHol KavecTBeHHO nepenath Bee
HIOAHCH 3BYKR, HO3TOMY PellieHHE PaspaboTyH-
KOB IIDEMEHHTD BapHaHT APY 3 npH nepesanuca
C ONHOH KACCETH Ma JpYTYIo, Mo MOCMY MHe-~
HBIO, HC 0YCeHB onpasnanNo. B HaspauHoM Mar-
HHTO(OHE IOCTRTOYHO IIpocTo PeTH30BaTh pyd-
HYIO PEryJlHpoBKY YPOBHA 3alHCH OpH
nepesansnca ¢ JITNIM-A wa JIIIM-B.

Jns storo meoGxomumo wa OO BeIMHHTEI -
Holt mare Al2 (obospasenns TNPHBC/ICHH B
COOTBETCTBHH C 3aBOICKOM NPHHIMIBAILEOH
cxeMolt MarRuMTOGOHA) Crenarh paspe3 mevar-
HOro IPOBOXKHHKA, MPHXOAAIIETO HA KOHTAKT 8
pasbema XS11 (carnan «XOJ] A»), H B paspus
3TOro MPOBOJRMKA BKIIOYHTH NEPeKiIioqareb.
Ecnu BH He xotwTe noptuts BHemHHZ BH]
aInnaparta, MOXHO 387eHCTBOBaTL nepexkmova-
Tenb SAS («FeCr») yerpoiicrea JITIM-A. B stom
CTydae BCS NEYATHHE NPOBONHWKH, NPHXONS-
HlIHE HA NIEpeXoTaTe b, ClIe/lyeT OTPE3aTh BOHIK
€I0 BHEBOJIOB, 8 MEPEKTIONATENb PACHIAATD CO-
TIaCHO NpBBOAHMOl cxeMe (Gonee ToNCTHMH
JMHIAMH BHUIEACHH BHOBb BBOJHMME LICHH).
Tlocae nopaborke cHrHaIH NeBoro m npagoro
KaHaJIoB nHHEHHOro Bbxona JITIM-A ¢ BHBogoB
1 xoMMyTaropop DD1 u DD2 SKPAHHPOBAHHEI-
MH TIDOBO/IHHKAME MONAIOTCS Ha CBOGOmMHE
HOXKH passema XS2 (1 u 4). Kontakt 3 1 §
OCTAIOTCA IHHEHHBIM BLIXOIOM MArHHTOdOHA,

Tocae nepenenxmn, BunonReHROH B MarHiTo-
dome, HeoGxoaHMo cenath HONOJTHHTENbHB#
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KOMMYTAIHOHHKH LIHYD C DEPEKPECTHHM CO-
CIHHCHHEM BHLIBONOP KAOENBHMX BHIOK — C
ONHO# CTOPOHH, IPOBOAIA paCHAATSH Ha BHBOIH
184, acapyro#t — na Brpomm 3 H S5, cobmonas
COOTBETCTBHA KAHAIOB BOCHPOH3BeNeHHN. Ha
COC/IHHHTENBHOM LIHYPE HENIOCPEICTBEHHO Ha
APMAType BHIIOK ClIENIATh MapKHPOBKY LIS TOro,
9TOOH M3GexaTs omuGOTHOTO €0 NoAKIoYe-
HuA. IIpH nepezamica oHorpamm ¢ Boamox-
HOCTBIO PYYHOH Pery/HpOBKH ypoeus BHIKY
LRypa ¢ pacnialixoit Busonos 1 B 4 BKmoguTs B
THEI/I0 BEXOZA MarHHTOGoHa, & PYTYIO BHIKY
— B IHE3Nio BXoJa MarHHTodoHa.

Pexym pysnoro perynupopanns YPOBHA 3a-
IHCH BHOHpaOT nepekmovatenem «FeCrs
JITIM-A. B nonoxenun «Cr» TIPOH3BOAMTCH
PY9Hasi PETYNTHPOBKA ypoBHS 3ankcH. B notoxe-
Huu «Fes marnatodom paboraer B miTarHOM
(npenycMorpenHom KOHCTpyKuReH) pexume.

Tlpennoxennmiit Bapnant nopaborku ynobso
HCHONB30BATh NPH paboTe ¢ BHEIIHHM YCHITHTe-
JIEM, HMEIOIHM BO3MOXHOCTH KOMMYTALlHH BXO-
ZI0B BHEUIHHX HCTOYHHKOB NporpaMm. B sTom
CIry1ae, B 3aBHCHMOCTH OT HCHIONB3yEMOTO YCH-
JINTENA, NONONHHTENbHWN KOMMYTalHOHHHH
IIHYP MOXET H He NOHAN00HTCA.

C. XOOAPUH
r. HoBoxysuerx

TIOBLILUEHVE BLIXQOHOM MOLLIHOCTY
PADMONbI "KAHTATA—205—CTEPECY

TIpHENMNRANLHBE cXeMBr pamson «Kanrara-205-crepeos u «Bera-104-crepeos

HIEHTHYHH. Ofraxo ycmauteab 39 «Beru- 104-

NPaKTHYECKH
CTCPCor NHTacTeA Gonee Brcokum (19...21 B), vem

ycwmrenb «Koutarh-205-crepeos (16 B) manpsxeHueM, B coOTBeTCTBeHHO HMeer Gonpinyio
BHIXOZHYI0 MOIHOCTE. Y1061 yBeTHIHTD BEDXOZIHYIO MOIHOCTD «KanTarhi-205-cTepeos, & paloGpan

€€ TPAHC(HOPMATOP [THTAHHS H NIEPEMOTAN €10 BTOPHIHYIO OOMOTKY,

» DTHTAIOIYIO YCHIHTENb MOIIHOC-

TH. Hoeas 06MoTKa conepxur 2x65 BHTKOB nposonia [19B-2 1,0 (crapaa conepxana 2x50 BuTKOB

TAKOI0 Xe¢ HpoBoag).

Jins ymeHbIueHUS mybcammit BHIMPAMICHHOrO H
Tpa C3, C4 (0603Ba%eHHA B COOTBETCTBHH co CXel

ANpTXEHHS NApALIEIbHO KOHICHCRTOPAM Giib-
MO# B MHCTPYKIIHH N0 SKCILTYRTAIHH pamois

«KanTara-205-crepeos) ycrasosmn mea ZOLIOTHUTENBHBIX KOHACHCATOPA eMKOCTHI0 2000 MK(D ma
pabovee Ranpsxenie 25 B. HeSombmok DopaboTKe MONBEPINHCE H AKYCTHIECKHE CHCTEMBI PATHONN
(10AC-225). TTpocrost pasneare s bl DHILTD 3aMEeH I GUILTPOM, OITHCAHHBIM Berarbe O.Canrbixosa

«MastorabapuTHbI TpOMKOTOBOpHTENb» («Panuos,

1977, M 11, c. 56, 57). Tlocne HepeleKy panHoia

CTana 3EyIarh ropayio JNydmie, H 5 He IOXANE CH, 38TPaYEHHKX Ha 66 nopaborky.

r.Xuzpa
Kamyxckoit obin.

C.KOH/AIPALLIOB

PAOMO Ne 10, 1893 . 3 1
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n pH pa3paGoTke MPOMLIUICHHOH M GrI-
TOBOR TEXHMKH YaCTO IIPHXOIHTCA MMETH
JIeJI0 C SIMEKTPOMATHWTHBIMH HCTIOTHHTE b~
HBIMH YCTPOHCTBAMM — 3JIEKTPHICCKHMH
TIHEBMO- H TWJIPOKIIAlL , TIPHBOJOM
JIEHTOHPHXHMHOTO MEXaHH3Ma B MarHMTO-
¢oHe ¥TH pUTeNS B KOJIOBOM 3aMKE H T. IL.
OcHOBHOI 3TIEMEHT 3THX YCTPOHCTB — 9J1eK-
TPOMATHHT (WIM CQIICHOM]) TOU WK HHOR
KOHCTPYXKIMH.

KAaK MIBeCTHO, TOK cpalbaTHBaHus 37eK-
TPOMAIrHMTa CYINECTBEHHO TIPEBRILIIALT TOK,
HeoGXOTUMEIH s yaepxaHus sxops. Tax,
HalpHMep, Y 3NeKTPOIHeBMOKIAIAaHA
K9124-1,6 peansHbiii MUHHMANLHBIR TOK
cpaGaTeiBaHusA paBeH 0,21 A, a MIHHMATL-
HuIt ToK ynepxarma —0,07 A. VkazaHHuie
3HAYEHHA COOTBETCTBYIOT paGoTe KianaHa
3 HATPYIKH H B 3aBUCHMOCTH OT IaBIICHHA
B FHEBMOCHCTEME HX clielyeT YBEeIMiHTh,
O/IHAKO PATHMIIa H3MEHACTCS IIPH ITOM He-
3HAYMTEILHO.

Kak NpaBHIIO, IS YIIpaBIeHUs 3NEKTPO-
MATHUTOM HCMOMB3YIOT KOHTaKTH IIH IIpO-
CThie GeCKOHTAKTHRIE 3JIeKTPOHHBIC KOMMY-
TAaTOpHI, MOAKMOYAlONHe €r0 OGMOTKY K
HMCTOYHMKY TINTaHHS JIMGO HETIOCPE/ICTBEH-
HO, MM60 — pexe — IOCIeA0BAaTeNHHO C
LENDBIO, CocToseH 3 NMapalielbHO BKINO-
YeHHBIX TOKOO! I[Er0 Pe3UCTOpa
H (opcHpyIomero KoHieHcaropa. OCHOB-
HOIt HeIOCTATOK KOHTAaKTHOTO BapHaHTa
BKIIOMEHMS — HeIIPOMIBOIHTENBHEI pac-
XOJI 3eKTPO3IHEPIHH IIPH yIIepXAHHU AKOpS
3NEeKTPOMATHHTA M, KaK CIIefICTBHE, HeoBXo-
JIAMOCTDH MMETH 3aI1aC MOIHOCTH HCTOTHH-
Xa TIMTAHMA, 3 TAaKXe BeICOKas paGodyas
TeMIlepaTypa obMoTku. IIpuMenenme Gop-
cupyiomeit RC- ueni obleryaeT TeMiiepa-
TYPHBIH peXHM OOMOTKH 13-32 HEKOTOpOro
yMeHBIIeHHS TOKa yepXaHHs SXOps, 01~
Hako 06aBigeT B XKOHCTPYKIIHIO elile OBHH
TENNOBLLICTHONM I 2JIeMEHT H IOIAC Be-
T K yBeJIHIeHHIo raGapuToB ycTpoHcTBa,
FOCKONBKY MOIIHOCTL PE3HCTOpa H eM-
KOCTh KOH/ICHCATOpa MOTYT OBITh 3HAYH-
TENBHHIMH.

OT yKa3aHHBIX HeJOCTATKOB MOXHO H30a-
BUTHCH, MPUMeHHB IBYCTYNIEHHEIA GopCcH-
PYIOIIMIA 3NeKTPOHHEI KOMMYTATOp, KOTO-

~
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®OPCHUPYIOILINN
HJIEKTPOHHbIU
KOMMYTATOP

LI TOIKINOY2eT OGMOTKY 3/IeKTPOMarHWTa K
HMCTOYHHMKY HOMMHATHHOTO MK iaXe MOBRI-
1IEHHOTO HATIPSDKEHHA HAa BPeMsL, JIOCTaTO4-
Hoe I cpabarhiBaHMs NpMBOAA, @ 3aTCM
TIepeKNOYAeT €€ Ha HATIPAKeHHe, HeOOXOIH-
MO€ JIMIIIB JUTSI YIePXKAHMA AKOpS B paGoteM
COCTOSHMH. YMEHbIIEHHe TOKA YICPXAHHS B
TPH pa3a N0 OTHONICHMIO K TOKY cpabaThiBa-
HHA CHH3UT TI EMYI0 ITEeKTPOMAarHH-
TOM MOIITHOCTL NpPaKTH4YeCKH B IEBATH pas.
KpoMe TOT0 , HCIIOIB30BaHME TAKOTO KOMMY-
TaTopa YIydlIaeT AHHAMMICCKHE XapaKre-
PHCTHKH FIPHBOJIA, TAK KAK BKIIOYEHHE 31IeK~
TPOMATHMTA IIPH TOBEIUEHHOM HATIDSDKCHUH,
a oTKmo4YeHHe — IPH MOHUXEHHOM yMeHb-
[IAOT 3HAYEHWs BpeMeHM cpabarniBaHus H
OTITyCKaHWs NIPUBOJA.

TlepeuncreHHBIe BO3MOXHOCTH peainsyeT
dopcHpyolHit 37IeKTPOHHLI KOMMYTATOp ©
ONTO3/EKTPOHHOH PaIBAIKOMH, TPUHIATTH AL~
Has cXeMa KoToporo u3o0paxeHaHa pUCYHKE.
YcTpoiCTBO COCTOMT H3 JIBYX ITOC/IeA0BATE /b~
HO BKTIOYEHHBIX TpaHaucTopos VI2 u VT3,
TOKNOYAIOIIMX STEKTPOMArHUT K HCTOYHH -
KaM TNOBHIIIEHHOro — dopcHpyloliero — K
paboyero HANPAKEHHA COOTBETCTBEHHO, TPaH-
aucTopHoro onrpoHa Ul, KOTOpEIA pa3Basbl-
BaeT el YIpaBIeHHs OT LeNel MUTaHud, H
dopMHpoBaTeliss BpEMEHHON 3aIePXKH, BH-
ITOHeHHOTo Ha TpaHzucrope VI1 (CIR7 —
BpeMSIBAJAIONIAs HEITE).

B HMCXOMHOM (BHIKTIOYEHHOM) COCTOSHUH
TOK Yepe3 CBETOIHON OITTPOHA 1 He nipoTe-
XaeT, CI€AOBATeNLHO, OITTPOH H TPaH3HCTOp
VT3 3akpurrel. BasoBed TOK TpaH3MCTOpa
VT1 Taicke OTCYTCTBYET, IO3TOMY TPAHIUCTO-
pet VT1 1 VT2 Takxe 3aKpHITH — KaTynika
Y1 snexTpoMartuTa 06eCTOUEHA.

BxmodeHHe yCTpoficTBa MPOKCXOIHT TIPH
TTofiade Ha BXOJ YIIpaBIeH!s T0Ka 15...20 MA.
OnTpoH OTKpHIBaeTCH, M TPAHIUCTOP V13
NIepeXOIMT B COCTOSHHe HACHIUECHMA, FOM-
KMouasd HATpY3KYy K HCTOYHHKY paGovero
mararvg U HanpsixeHye 3TOTO HCTOYHH-
Xa Henoc'ra‘i%mo Wi cpabaThBaHMsA 3MEeK-
TPOMArHMTa, OTHAKO C NOABICHHEM Hampsi-
XeHMS Ha ero OOMOTKe Yepes Lielb Ga3sl
TparmucTopa VT 1 nporexaeT HMITYIILC 3apafi-
HOro Toxka KoHaeHcaropa Cl. D10 NpHBOANT K
OTKPHIBAHWIO TPaHIUCTOPOB VTl u VI2 u

VT1 KT302EM T
R
Lp=20MA A 150K
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' HAIIBI HATIPSDKEHWSA

fiofiaye Ha HATPY3KY HATIPSDKCHHA OT HCTOY-
HuKa ¢opcupoBaHHoro mmranma U, . B
peaymhTaTe SNEKIPOMATHHT CcpabaTHBALT.

Tlo Mepe 3apsuiki KoHgeHcaropa Cl Ga-
30BBI{t, 2 3HAYHT, H KOUIEKTODHEIH TOK
TpanzMcTopa VT1 ymeHsmaetrcs. Jepes He-
KOTOpOE BpeMs TpaH3HcTop V12 BRIjIeT H3
HACHIIIEHHOTO COCTOSHHS, HATIPOKEHHEe Ha
HATpY3Ke HaUHeT YMEHBIIATECS, YTO, B CBOIO
odepenb, GyneT yMeHpHIats GasoBRDE TOK
TpanzuctTopa VT1. Bra obpaTHad cBs3b yC-
KOpAeT 3aKphiBaHHe TpaHancTopa VT2, pop-
MHpYA KOpoTKuit cmax ¢opcakHOro
MMITYTILCa M, CIIEIOBATENLHO, CBOAA K MHHH-
MyMy MOHIHOCTb, BBUICIAEMYIO Ha 3TOM
TpaHaucrope. ITocnemiee OBCTOATENECTBO
MOXeET ¥METh CYIIECTBEHHOE 3HAYCHHE NPH
paboTe KOMMYTaTopa ¢ TIOBbIIeHHOH Jac-
ToTOM, HAMpHMep, KOTA €ro HArpyakol
SBJIAKOTCA OOMOTKH 1IAroBOTO IBHTATEI.

Tloclie 3aKpeiBaHMsl TpawsucTopa VI2
IMTaHHe K JEKTPOMAarHMTy TOCTynaer oT
HCTOYHMKA paGoyero HaFpsDKeHMs depe3
o VD3 1 ocraionitcs OTKPRITHIM Tpai-
sucTop VT3. OTKINOYEHHE HATPY3KH TIPOHC-
XOIHT IPH CHTHH BXOJHOTO YTIPaBNshoiie-
TO CHTHaNa.

KoMmmyTaTop oGecrieunBaeT B Gopcupo-
BaHHOM peXUMe TOK -xegea 0BMOTKY 37TEK-
TpoMariura He Gomee 3 A, a B paboueM
pexaiMe — He Gomee 1,7 A, HoMMHAIbHOE
HAMNpFKEHWE TMTaHHA HATPYIKH MOXeT GEITh
Brpenenax 9...20 B, cooTBETCTBYIOIHME TPa-
nuTaHus B GOpPCHpPO-
BaHHOM pexume — 24...36 B. JUMTeTBHOCTD
$opcaxHOro HMITYIbca — 0,15..0,2c.

Jvon VD1 npemHasHadeH A 3alHTbL
SMHTIEPHOIO NepexoAa TpaHsucropa VTl
OT HanpsokeHMs OOpaTHOH TOMAPHOCTH,
TOCTYTIAlONIero ¢ KoHeHcatopa Cl 1o cria-
Iy pOpCAXHOTO UMITYIILC2 H B MOMEHT 33-
KphiBaHus Kmoya. KpoMe T0ro, BMecTe ©
mogoM VD2 oH 06pasyeT 1IeIT YCKOPEeHHOR
paspsnkH xoHaeHcaropa Cl yepes cornpo-
THBIIeHME HATPYIKH, YTO HeoOXOMMMO VIS
yMEHBILEHUS BPEMEHH TIONTOTOBXH KIO4a
X IOBTOpHOMY BxmoYeHM10. Ecimu TaKon
HeoBXOJMMOCTH HeT, auol VD2 MOXHO
HCK/IOYMTh.

IIyon VD4 cryxuT Uist HeHTpaniu3alii
Bermecka DIC caMoMHAYKIMM OBGMOTKH
3IIeXTPOMATHUTA IIPH €T0 OTKIMoYeHHH. JIHoxA
VD3 pa3sashBacT HCTOYHMKM (POPCHpO-
BaHHOTO ¥ paGouero THTaHMS.

JimuTensHocTs POpCaXxHOIOo MMITYJbCA
MOXHO M3MEHATH B NIMPOKMX Tpeaenax
nonBopxott xoHaeHcatopa Cl, npuernocat-
JIMBas KINOY I COBMECTHOH paboThl € TeM
JUTH MHBIM KOHKPETHLIM IIPHBBIOM. BHIXOI-
Hot TOK K092 MOXHO YBETIMHTb IIPHMeE-
HeteM GoNee MOIUTHEIX TpaHaHCTopoB V12,
VT3 ugmona VD3. [1pu 5TOM ClelyeT MMETE
B BUIY, YTO TpaH3HCTOp VT3 JOIXEH IIpO-
IYCKATH B HarpysKy TOK KaK paGoumni, TakH
¢opcaxusii. Brbop auosa VD3 onpe/ielien
MaKCHMAJILHLIM 3HaYeHHeM TOKa yaepxa-

Jins pagHomoGHTeNA MOXET OKa3aThCs
3aTPYMHMTENLHBIM pasMelieHHe B yCTpOoH-
CcTBe JOMOMHUTENLHOIO HCTOYHHKA TIMTa-
s, B 3TOM cTyuae MOXHO IOHTH Ha KOM-
TPOMMCCHEI{ BApHaHT C HCTONIL30BAHHEM
OZHOrNO HCTOYHHKA, paccunranHoro Hadop-
CHpYIOHIEE HAMpsiKeHWe, a BHIBOJ +U
COS[IMHUTL Yepe3 TOKOOrPaHWIHTCIID!
peauctop ¢ BuBogoM +U, .

Ecm onmanexrpom{aﬁ”f)mm BXOJI-
HOH LielM M Uenel MUTAHWA He BhIIBAHA
HeoBXoAMMOCTEIO, offfpoH U1 MOXHO 3aMe-
HMThL Napoi KOHTaKTOB (NCIKNOYHB MX
MeXIy TOYKO! A H OGIIMM NPOBOJIOM) KM
MATIOMOIHEIM TPAHZMCTOPOM, paboTalonMM
B pexXHMe TIepeKTIOYeHHA.

B. KOCTIOK

r. Kues,
VipauHa

32 panyo ne 10, 1983 1.
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Llikona HauuHalouiero papuontodurens
Beper 5.C.MBAHOB

CJI0BO O AETANAX

K aKk yxe Gbino cxkasaHo B NpeabiayleM
suinycke LUkonki, ocHoBHOE OTAM4ME
TPUHUCTOPA OT OMHUCTOPA 3AK/NOHAETCR B
LIONONHUTENLHOM BbiBOAe OT OAHOO W3
nepexonos (pyc. 1) YeTLIPexXCNOAHON CTPYK-
TYPh! 3TOMO NOJYNPOBOAHKKOBOTO NpuGopa.
HaswiBaloT AONONHUTENLHLIA BLIBOA YTI-
pasnsiowmum 3nektpogoM (¥3). Yo
Xe fnaer yrnpasnaowmi anexTpoa?

Yrobti OTBEMTL HA NOCTABNeHHLIA BO-
npoc, NPeanaioX1MM BHa4ase, NTo yrpasens-
1oL aneKTpoa HAKYAA He NOAKMoYEH, T.e.
HanpskeHue Ha Hem orcyrcTeyer. Torga
TPUHUCTOP COXDAHAET BCe GYHKLMM ANHUC-
TOpa U BK/NOYAETCA MPU AOCTUXEHUM Ha-
NpsHkeHUs Ha aHoAe (110 OTHOLLEHMIO K KATO-
Ay), pasxoro U_, (puc. 2).

Ho cTouT NoaaTh Ha YNpaBnsIoLLMIA 3nex-
TpOO, OTHOCUTENILHO Katoga XOoTH Oul He-

.

fuibod
/fglmoﬁa (#)

o/ vy

=

= HKpemruelor T,

= PAOCTIUARD

@ Beibod

% 0 arodn (4)
anoda

=

T

<

e

! Puc. 1

o

=

cI

<

o.

7 Ty 42'711 iLA’"

{7, 3682

P

S Ly>Ig>0

IIII 1, - 4
Lat y v Iy =0
T oy ——

”l-’:.‘;’l/ ”ﬁ;f/ U”;M I/Bﬂll

7

TPUHUCTOP

Gonblloe NoRoKUTEeNbHOe HanpaXeHue u
NPOMYCTUTL TaknM OGPa3oM MOCTORHHLINA
ToK uepes Liens ynpasnsiowpmii anexTpon —
KaTofl, KaK HanPSHKEHUE BITTIOHEHUS YMEHbL-
wurest. JlancHeiilee nosbilieHWe ToKa 4Ye-
pe3 YNpasfsiolMiA anexkTpoa Npuseaer K
eule Gonbwemy cHmkermio U . UHave ro-
BOPA, «BLIGPOC» HA BONLT-AMNEPHON Xapak-
TepUCTUKE TPMHUCTOPA HAYHET CNPAMIISTL-
ca.

HaumeHblllee HanpshkeHue BKJHOYEHUS
GyneT cooTBEeTCTBOBaTL oOfnpeaAeneHHoOMY
MaKCUManbHOMY TOKY |, ., KOTOpBIH Ha3biBa-
10T TOKOM CMPSIMNEHUS, MOCKONLKY NPU HeM
npaMas BeTBb TPUMHUCTOpa crnpaMnseTca
HACTONLKO, NTO CTAHOBWMTCA NOXOXeH Ha
nopo6Hyo BeTeb OGLINHOIO aMoaa.

Ynpasnaowmnidi anekTpoA CTaHOBUTCA
«NOMKMMAIOLLIMM», BKINOHA TPUHUCTOP NpU
nofade Ha Hero Ynpasnsiowero Hanpsxe-
HUR. A yXe Noche BITIOYEHUS (T.e. OTKpHIBa-
HWUR) TPMHUCTOPa 3TOT 3NeKTpon TepseT
CBOW CBOICTBA U BHIK/NOYUTL TPUHUCTOP
YRAacTcsl, Kak ¥ GUHUCTOP, YMEHbLIEHWEM
MPAMOro TOKA HKXe ToKA yaepXaHuA 6o
KpaTKOBpeMeHHLIM OTKNIOYeHWEeM [uTalo-
Wero Hanpsixexus. XoTs, MpaBaa, CyWecC
TBYIOT Tak HasbiBaembie aanupaembie (B8
oTvuMe oT GaNbLUMHCTBA He3anMpaeMbX
TPUHUCTOPLI, BHIK/HOHKATL KOTOPHIE MOXKHO
nopadeil Ha ynNpasnsioLui anexTpoa Heko
TOPOro HaNPHXXeHUs 0BPaTHON MANAPHOCTH
{MUHYC Ha ynpaBsiouleM snexkTpone, NMcc
— Ha karoge). i

W ewle onHa oco6eHHOCTE TPUMHUCTOPA —
oH MOXeT GbiTb OTKPHIT Kak NOCTOAHHLIM
TOKOM, MPONYCKAEMbLIM uYeped YNpaBIsio

Touructop | Uy BU . BY L A JL, mAR L . MA | U ., B |T, °C| ijoxonesxa
RYTOIR L] 10 0.07% 7.9 10 L a
KY101B 60 50 0,075 7.5 10 85 a
Kyi01§ 80 BO 0,075 7.5 10 85 a
KY101E 150 150 } 0,075 7.5 10 85 a
KY102A 50 5 0,05 20 20 7 85 (]

' KY102B 100 5 0,05 20 20 7 a5 6
Ky1028 150 5 0,05 20 20 7 85 (]
KY1021 200 5 0,05 20 20 7 85 (]
KY103A 150 150 2 85 a
KY103B 300 300 2 86 a
KY201A 25 2 100 100 (] 70 []
KY201Bb 25 25 2 100 100 (-] 70 []
KY201B 50 2 100 100 (] 70 a
KY2011 50 50 2 100 100 B 70 a
Ky20140 100 2 100 100 (] 70 a
KY201E 100 100 2 100 100 (] 70 B
KY201X 200 2 100 100 8 70 a
KY2014 200 200 2 100 100 e 70 [}
KY201K 300 2 100 100 8 70 a
Ky20151 300 300 2 100 100 (] 70 a
KY202A 25 10 300 200 5 50 []
KY202B 25 25 10 300 200 5 50 []
Ky2028 50 10 300 200 5 50 a
Kya02r 50 50 10 300 200 5 50 []
Ky2024 100 10 300 200 5 50 a
KY202E 100 100 10 300 200 5 50 []
KY202XX 200 10 300 200 5 50 a
KY2024 200 200 10 300 200 5 50 a
KY202K 300 10 300 200 5 50 a
Ky202n 300 300 10 300 200 5 50 a
Ky202M 400 10 300 200 5 50 a
KY202H 400 400 10 300 200 5 50 [ ]
KY203A |- 50 2 5 450 10 60 r
Ky203B6 100 2 5 450 10 680 r
KY203B 160 2 5 450 10 80 r
KY2031 200 2 5 450 10 60 r
KY2034, 50 50 5 450 10 80 r
KY203E 100 100 5 450- 10 80 r
KY203X 150 150 5 450 10 60 r
KY2034 200 200 5 450 10 60 r
KY204A 50 40 2 150 680 a
KY2046 100 40 2 150 80 []
KY2048B 200 40 2 160 80 []

TMpumenanus: 1. [ins TpuHHUcTOpoB cepun KY103 fonyckaeTca cpeaHns paccenBasmMan MoLL-
HOCTb 150 MBT ¥ PpeKOMBOHAYSTCA BKHOYEHWE LLYHTUPYIOLLLEro pe3ncTopa MeXY YNpaBisolmMMm
3NeKTPOAOM W KATOLOM conpoTuenetnem e Gonee 1 kOm.

2. MuHuManbHuii ynpaBnsiowwi Tok gnm TputnctopoB KY101 mMoxet pocturate 0,05 MA,

a GTKpbiBalLee Hanpsketuwe — 0,25 B.

3. DonycTuMan Temnepartypa Harpesa xopnyca Tpunuctopos KY201-KY204 yxasana ans

MAKCHMANBHOIO TOKA 8 OTKPLITOM COCTORHWMM.
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Puc. 3

Wi SNEKTPOA, TaK M UMIMYNECHBIM, NPUNEM
AOMYCTUMAA LUMTENbHOCTL UMAYNLCa CO-
CTaBNAET MUUMMOHHLIE N0 CekyHk!

Hemtoro o napameTpax TpMHMCTOPOB, NO
KOTOpEIM UX NoaGupaioT Ans To UK MHOMN
KOHCTPYKLMW. Bo-nepewiX, 310, KOHeuHo,
AOMYCTUMOE MOCTOsIHHOEe NPAMOE Hanpsixe-
hue (Um) B 3aKPbITOM COCTORHUM, a Taloke
nocTosivHoe obparTHoe HanpsxeHue (U)
— OHO OIOBapPUBAETCA He A5 BCEX TPUHUC-
TOpOB, W B C/Ty4ae OTCYTCTBUS Takoi LM pL
nopasath Ha AaHHLIA TPMHUCTOP o6GpaTHoe
HanpsXeHue HeXenarenbHo.

BTopoit napaMeTp — NocToAHHLIN TOK B
OTKPLITOM COCTORHUM (Inp) npy onpeneneH-

HOM AOMyCTUMON TeMineparype kopnyca.
Ecrvi TpuHucTop Gyner Harpegatbest ano
Gonblueit Temnepatypkl, €ro NpuaeTcs ye-
TaHOBWTL Ha paauarop B BUAOE NJIOCKO U
PeGpUCTOit NNacTUHLI — 06 3TOM 0BbiuHO
COOBLUAETCH B OMMCAHUM KOHCTPYKLAW.

He menee BaxeH crenyoumit napametp
— ToK ynepxaHus (1 ), xapaxrepuayiowwmii
HauMeHlLIee CONPOTURAEHWE HArPY3KU NPy
DAHHOM aHOAHOM HarpPSXEHWN TPUHUCTO-
pa.

OroBapuBaloTcs Takke npenensHLe na-
PaMeTpki MO Lienk YNpasnsiiowLero snekTpo-
A2 — MaKCUMAaNbHLIY OTKPHIBAIOWMIA TOK
(I, .} ¥ NocToAHHOe oTMparoLLee Hanpspke-

hue (U, ) npu Toke, He npesbittiaiowiem [l

3TV NapaMeTpL M NPpUBEeH: B Tabme
ana Haubornee yNoTpeGUTeNLHLX TPUHUC-
TOpOB, C KOTOPLIMM Bbl BCTPETUTECH HA
NpakTuke, a Ha puc. 3 NokasaHa UX LIoKoNes-
Ka. Kcramm, xak v gummcrop, TPUHUCTOP
“PaclMPpPOBLIBAETCH» MO YETHPEeM aJie-
meHTaM. Mepswid (Gyksa K nnun undpa 2)
YKasbIBAeT Ha UCXOAHBLIA MaTepran — Kpem-
Huid. Bropoit snemenT — 6ykBa, ykasmwiBalo-
waa kiacc Npubopos: Y — TpuogHLIA T!-
pucTop (TpuHuctop). Tpetuit anemeHr —
TPEX3HaYHOe WACTIO, yKashisalowiee nopsia-
KOBHIA HOMEP Pa3paGoTKM U aneKTpUYeckUe
cBOWCTBa Npu6opa. Ons npuGOPOB Manoii
MOLLIHOCTHY YCTaHOBNEeH Homepa of 101 no
198, cpeateit moiHocTM — ot 201 0o 299.
YeTBepTuiii anemeHT — 6yxBa, ykasuiBalo-
Lian pasHoBUAHOCTL TMNA U3 AaHHOM rpyn-
bl NpuGopos. Teneps nerve Gyner opueH-
TUpOBAaTLCA B Tabnuue.

Yurure, 410 TpHHMcTOpH KY102 1 KY204
— 3anvMpaemMbie, OCTaNbHLIE — Heaanmpae-
Mble. BuiBoabl katofa u ynpaBnsiowero
anexTpoaa y Tpuhuctopos KY201 1 KY202
MOTYT GbiTh Kak C NENEcTKaMu, HarpasneH-
HbiMU B CTOPOHy, Tak U Npambie. Kpome
TOrO, MPU IKCNyaTalMn STUX TPUHUCTOPOB
PEKOMEHAYETCH MeXAY YTPABSIOLLM afiek-
TPOAOM W KaTOAOM BKAIOYaTh LUYHTUPYIO-
LiWA peaucTop conpotuBneHmem 51 Om,
XOTH Ha NpakTnke B GONBLMHCTBE CNyHaer
HabmopaeTca HanexHas paboTa u Gea pe-
3ucTopa. U ellle oaHo BaxHoe ycnosue ans
3TUX TPaH3UCTOPOB — MPWU OTPULIATENBHOM
HanNpsHkeHUW Ha aHoJie MoAaya Toka ynpas-
NeHns He gonyckaeTcs.

6.CEPTEEB
r.Mockna

McnpasrocTs ¥ paBoTocnocoBHOCT
TPuHucTOopa Hanbonee Npocro npose-
PUTL C NOMOLLLIO NPoBHKKA, CXemMa KO-
TOporo npuBefieHa Ha pucyHke. Mpo-
GHUK NUTEETCA OT COTU NepeMeHHOro
TOoka Yepes noHwxalowmit TpaHcdop-
matop T1. MNepemenHoe HanpsoxeHwe
BTOpUYHOA 0BMOTKM TpaHchopmMaTopa
nogaeTca Ha saxum X2, K KOTopomy
NOQK/HOY&IOT BLIBOA AHOLA TPUHWCTO-
Pa. OaHoBpemeHHO Yepes auog VD1,
peauctop R1 1 kHONouHLI BLIKNIOYa-
Tene SB1 x saxuMy X3, ¢ xoTopbim
COAUHMOT BLIBOA YNPABNSIOLLSrO 3NeK-
TPOAa TPUHMCTOPA, MOCTYNAIOT NONIONM~
TenbHbie NONYNePUOAH NEepeMeHHOro
HanpsxeHus (koHeYHO, Npu Haxaroik
KHOMKE BLIK/NIO4ATONS).

Ecrm TpMHUCTOP McnpaBHbl, OH oT-
Kpoercs U saxoxercs namna HL1. Ecnu
namMna aaNokeTcs J10 HaXkaTHs Ha KHOM-
Ky, 370 yxaxeT Ha fedexkT TpuHUCTOpa
—38ambixaHKe B LieMm ero ynpasnsiowe-
ro anextpona. Ecnv onHospemerHo 3a-
duralotes namnel HLT u HL2, sHaumt
UCNETHIBaeMbLI TPUHUCTOP NPO6UT. Hu

KAK NMPOBEPUTb TPUHUCTOP

P ) =

0OfHa U3 NaMn He 3aXOKeTCsl B CNyvae
ApYroli HeMcnpPaBHOCTU — BHYTPEHHero
obpuiBa.

Kaxaeit us peauctopos R2—R4 moxHo
COCTaBuTL U3 TpeX NapaientHo coeau-
HeHHbLIX peaucTopoB M/IT-2 conpotusne-
Huem B 3 pasa GoMbLILMM, YeM YKA3aHO Ha
cxeme. loan MOXHO SaMeHUTD NioGuiMy
APYIiMU, PAcCYUTAHHEIMW Ha TOK He Me-
Hee 300 MA. CurHanbHbie namnu — Ha
HanpsbxermB 6,3 B u Tox Hakana 0,28 A
(MH 6,3-0,28). BMeCTo HUX MOXHO MC-

nosb3oears NamMisl Ha HgNpsXeHWe 26
B, ucmoume pesucropu R3, R4,

B xayecTee noHuxalouiero nogoiiaer
YHUOUUMPOBAHHEIR BHIXOAHOW TpaH-
chopmaTop Kanposoi passepTKU Tene-
Buaopos TBK- 110/11. Mpw sanpsoxeHum
ceTh 220 B Ha ero BTopuiHO#M oBmMoTKe
Gyaet HanpsixeHue oxono 25 B. Moxaio
MCTIoMNL30BAaTH Camofe/bHbIA TpaHchop-
METOP, BLINONHUB ©ro Ha MAarHMTONPO-
BOAEe ceveHnem okono 5 cm2. O6motka
| gonxHa cogepxars 2200 BUTKOB NPo-
Boga [9B-1 0,2, o6morka Il — 250
surxos M3B-1 0,5.

Kcrati, 3mMm npo6umkoM MookHo Npo-
BepAThL AMOALI, PacCuyuTaHHbie Ha TOK
He MeHee 0,3 A. BuBog aHona guopa
noaknioyaloT K 3axuMy X2, a suBoA
KaToaa—« saxumy X4. lNpu ucnpasHom
Auone aaxoxeTcst hamna HL1 (nuGo HL2,
ec/I¥ UaMeHeHa MoNAPHOCTE NOAKIO-
Yenus BLIBOfloB Auopa). Ecsiu muon
npobut — ropsaT o6e namnu, a npu
BHYTPeHHeM O6PLIBE HEe 3aXMMaeTCH HU
oflHa U8 HMX.

PAMO Ne 10, 1993 r. 35
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OKCMNEPUMEHTDI

Yro6td mysiLie NoHsITh PaboTy TPUHUCTOPA M NO3HAKOMMUTLCS € 0COBEHHOCTAMM YNPABNEeHNA
MM, NPOBEJIeM HeKOTOpHe KcnepwMeHTH. MoHaao6uTCs caM TPHHUCTOP, HanpuMep, Cepuin
KY201 ww KY202, MUHMATIOpHan NlaMna HakanieaHua Ha 24 B, MCTOMHUK NOCTOAHHOTO ToKa
Hanpsoketmem 18...24 B npu Toke Harpysku 0,15...0,17 A M MCTOMHMK NepeMeHHOro Toka
Hanpsokeirem 12...14 B (Hanpumep, ceTeBoi TpaHcdOpMaTop CTaporo NpUeMHUKa WM
MarHuTodoHa ¢ ABYMSA BTOPHYHEIMU 06MOTKaMK Ha 6,3 B, coeiuHeHHBIMM NOCTIeA0BaTENbHO;
xax/asi oGMOTKA [OMDKHA [IOMTYCKATh Harpyaky TokoM fio 0,2 A).

Kax oTpiTh TpusmcTop (pic. 1). Moxasan-
HHi@ Ha PUCYHKE [IETAIU CoennHWUTE MeXay Co-
6ot TOMHO MO CXEMEe W YCTaHOBMTE ABMXOK
nepemMeHHoro peaucTopa R2 8 HDHEe No Cxeme
nionoXxeHwe, a 3aTeM NOAKMICYUTE NONYHNBILIMA-
Cl Kackaj, Ha TPUHUCTOpe — CBoeoGpasHLIf
3NEKTPOHHLINA KMIOY — K UCTOHHUKY NOCTOSHHOTO
TOKa.

Haxas xHonky SB1 (M yaepxmBas ee), nnasHo
nepemeiliaifTe ABWXOK NEPEMEHHOM PEe3UCTo-
{paBBEpX NO CXeme Ji0 TexX Nop, NoKa He BCNbIXHET
curnansHas namna HL1. TpuHUCTOD OTKPHINCSH.
KHonky MoxeTe oTnycTuTh, nlamna Gyner npo-
JIO/TXaTb CBETUTHCS.

WUraK, 4to xe npouaowno? MNepemewian neu-
XOK PEe3uCTopa, Bbl YBENWMMBANU TOK uepes
ynpasnsiowmin anextpoA. Mpn onpegeneHHom
ero 3HaAYeHMM, KOTOpOoe, KOHEYHO, He AOMmKHO
NpesuIlLaTh NACMNOPTHOT0, XapaKTePUCTUKa TPU-
HUCTOPA «CMPAMMNACcH® HACTONBKO, YTO OH OT-
Kpuincs (Bxmowancs). Koraa xe oTmycTUAKKHOM-
Ky, aHOAHHW TOK TPMHUCTOPa OKa3ancs
[OCTaTONHLIM [UNTS1 €70 YAEPXAHUA B OTKPHITOM
COCTOSHUN. i

Yro6ud 3aKpLITH TPUHUCTOD, T.€. NPUBECTH ero
B MCXOMIHOE COCTORHME, NOCTATOMHO KPaTKOBpe-
MEHHD OTK/HOMUTb MCTOHMHWK NUTaHMA U CHOBA
NOAKMNIONUTL ero. Jlamna noracHeT.

Haxas KHOMKY BHOBb, Bbl OTKPOETE TPHHUCTOP
W 3axoKeTe namny. Jins nocnenyiotero rateHns
NaMNB BOCTIONLIYHTECh APYTUM cnocobom 3a-
KPLIBaHUA TDHHUCTOPA— NPH OTITYLLIEHHON KHOMKE
3aMKHKUTE Ha MPHOBEHbE, CKaXeM MUHLETOM,
BLBO/IH aHOAA U KaToAA.

Y7066 M3MEPUTL TOK BIJIIOYEHMA AaHHOTO
TPUHUCTOPA, BKIIOYMTE B PaspHIB LIENK YNpasns-
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lolero anekTpoaa (B Touke A) MunnuamnepmeTp
W, NNaBHO MEpPeMeLLAs ABWKOK NepPeMeHHOro
pesncTopa U3 HUXKHEro NONOXEHNA B BepxHee
{npu HaxaToi4 KHONKe), 3aMeTLTe MOMEHT Behti-
xuBaHuA namndl. CTpenka smnnuamnepMertpa
YKAXET UCKOMOE 3Ha4eHue ToKa.

Bo3moxHo, Bb fioOXefiaeTe y3Harh, KakoB TOK
yAEPXaHUA TpuHUcTopa. Torna BrMoYUTe MUA-
nYaMnNepMeTp B pasphiB Lienu B Todke b, a ele
OfMH NepeMeHHbIit peaucTop (R4 —Ha cxeMe He
nokazax — conpotuanelmem 2,2 nim 3,3 kOm),
CONpoTHBREHME KOTOPOTO BHavane AOMMkHO 6T
BuiBefleHo, — B paspuB ueny 8 vouxe B. Tpu
OTKPLITOM TPMHUCTOpe YBeNnW4MBaiATe conpo-
TUBnexue fobaBoNHONO peaucTopa Ao Tex nop,
floxa cTpenxa MMhNMaMnepMeTpa He BO3Bpa-
TUTCA CKAYKOM Ha HYMEBYIO OTMETKY LUKan.l.
MoxasaHus mUnNAKaMNepMeTpa nepea 3TUM
MOMEHTOM M GyflyT XapaKTepu30BaTh TOK yAep-
sahun. He yavensitecs, ecnu 3HaueHnn o6oux
TOKOB nony4aTca HeGonbiMMA U COCTaBSIT He
Gonee 10...15 MA. .

He uckniodeHo, 4To nocne 3aKpLBaHus Tpu-
HUCTOPA CTPENKA MUNIKAMIePMETPa, BIJIIOYeH-
HOTO B aHOIHYIO LiENb, He BO3BPATUTCA Ha Hyne-
Byl0 OTMeTKy liKans, a Gyner ¢ukcuposath
KaKoOi-TO TOK. ATO JIOMYCTUMO. 3Ha4eHne Toka
{oHo He npeBbilwaeT 0,5 MA AnA TPUHUCTOPOB
cepuin KY101—KY103 U 10 MA ansi 0CTanbHBIX
TPHHUCTOPOB, YKa3aHHLIX B TabnuLe, NpuBeaeH-
HOM BHiLlLIE)- YKa3LIBAETCA B CNPAaBOMHUKAX Ans
MaKCHMANLHO AOTMYCTUMOTO TIPAMOTO Hanpsxe-
HUA,

TPUHUCTOP YNPaBNAETCA UMITYILCOM (puc.
2). HeMHOT0 BUAOK3MEHUTE TPUHUCTOPHIN Kac-

Puc. 2

Xaf, U3LAB W3 Hero nepeMeHHH pe3ucTop U
noGapus konaeHcatop C1 emxoctuo 0,25 nnu
0,5 mx®. Tenepb Ha ynNpaBNAIOLMA 3NEKTPOA
NOCTOSHHOE HanpsbkeHme He nogaercs. Ho Tem
He MeHee TPUHUCTOP OT STOFO He CTan Heynpas-
NAEMBIM.

Monas Ha kackan NMTalowWee HanpsxeHue,
HAXMUTE KHONKY. TIONTH MIHOBEHHO 3apsaauTCsl
KOHEHCATOp, B €ro TOK 3apAnk1 B BUAE UMITYTb-
ca npoiAfieT Yepe3 NapannenbHo coeanHeHHLe
peaucrop R2 u ynpasnaoumii anextpoa. Ho
AiaXe TaKoro KOPOTKOro MMYNbCa A0CTaToMHO,
yTO6L TPWHUCTOD YCnen OTKPLITLCA. Jlamna 3a-
TOPUTCA M, KaK ¥ B NpeaLaylieM ciiydae, 6yner
MOCTORHHO ropeTh Aaxe MPU OTIYWEHHOK KHOM-
xe. Ho xoHgeHcaTop paspaguTca Yepes pesuc-
Topul R1, R2 u Gypetr rovos K crnesyouieMy
NPOITYCKAHUIO UMMYNbCA TOKA.

Tenepb BO3LMUTE OKCHAHLI KOHAeHcaTop C2
eMxocThio He MeHee 100 mx® 1 Ha mrHoBeHbe
NoAKNIoYMTe ero B cooTseTcTByloilied Nonsap-
HOCTH K BHIBOAIaM aHOMla M KaToda TPUHKUCTOPA.
Yepea KOH/EHCATOP Talke NPOAAET MMIYNLC
3apaaHoro TOKa, B pesynkTare Yero TPHHKCTOP
OKaXETCA 3alYHTUPOBaHHEM (BLIBOAIW aHOAA M
xdTopa SaMKHYTH) W, ECTeCTBEHHO, 3akpOeTcA.

TPMHUCTOP B PerynsTope MOLLHOCTH {phc.
8). Cnoco6HOCTU TPHHUCTOPA OTKPHIBATLCA NPU
PasHOM @HOHOM HaNpsXeHWu B 3aBUCHMOCTH
OT TOKa YNPaBAAIoWEero aNeKTpoAa LLMPOoKo Uc-
NONL3YIOTCA B PasHOro poja peryngropax
MOLLHOCTH, U3MEHRIOLLAX CPEAHMIA TOK, NpoTe-
Kalolmit Yepes Harpysky. 47066 No3HaKOMKTHCS
c aToi «npodeccueit» TpuHUCTOpa, cobepure
Kackal u3 peTanei, NoKkasaHHHX Ha cxeme. B
NBYXONYNEPUOAHOM BHINpAMMTENE MOTYT pa-
60TaTh KaK OTAENbHHE AMOAK, Tak U FOTOBLIA
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MOCT, Hanpumep, cepuit KLI402, KLI405. hunb-
TPYIOLLETO KOHABHCATOPA HA BLIXOAE BHNPAMU-
TenA crasuTb He cneayer. [lna BusyanuHoro
KOHTPO/A NPOMCXOARLIAX B KACKaE NPOLECCOB
XenaTenbHo NOAKMNOYTL NAPaNEeNbHO Harpys-
xe (namna HL1) ocumnnorpad, paboralowimii &
aBTOMATUMECKOM pexusme (nubo xaywem) ¢
BHYTpeHHEeH CHHXPOHM3aLIMeiA.

YcTaHoBUB ABIDKOK NEpeMeHHOro PesucTopa
B BEpXHee Mo cxeme nonoxeHue {conporuane-
HMe BLIBEAGHO), NopaiTe Ha OMOOHHK MOCT
nepemeHHoe BxoaHoe HanpsxeHwe. Haxmure
kHorky SB1. Cpasy xe saxoxerca namna HL1, a
Ha 3KpaHe ocLmMnnorpada NoABMUTCA u3oBpaxe-
HWe PAAOM PACTIONOXEHHKX NONYNEPUONOB CHU-
Hyconan (Auarpamma a) — pesynurar ieicTeums
ABYXTIONYNSPHOAHOIO BLINPAMMUTENST.

CTouT OTTTYCTHTL KHONKY — U NaMNa NOracHeT.
Bce npasunt+o, Tenepb TPMHKCTOP 3aKPHBaET-
Cfl, KaK TONLKO CUHYCOMAANBHOE HanpsKexue
nepexoaunT “epes Honb. Ecnm xe Gyaet ycranos-
: NeH Ha BLIXOfle BLINPAMMTENS OKCUAHLIA KOH-
i peticatop GpunLTpa, OH He NO3BONMUT BLINPAM-
: NEHHOMY HaNpsXXeHWIo CHWXATLCH [0 Hyns
{dbopma HanpsxeHma Ha Harpyake Gyper coor-
BETCTBOBATL NOKA3AHHOW Ha AMarpaMMe a WTpu-
XOBOW NWHWeR) U MaMmna He noracHer nochne
OTIMYCKAHUA KHOMKM.

BHoBb Haxae KHOMNKY, N1aBHO NepemMetlaifTe
ABHXOK NEPeMEeHHOro pe3ncTopa BHU3 N0 CXeMe
(8BoauTe conpotuBnenue). FpkocTs NaMnu
HaYHeT yMeHbLIATLCS, a hopMa «NOMYCUHYCOU»
mckaxarthes (auarpamma 6). [leno B Tom, YTo Tok
4“epe3 YNpasNAoILMIA 3NeKTPOA YMEeHbILIaeTCA
10 CPaBHEHMO C NEPBOHAYANbHEIM 3HAYEHNEM, a
CneaoBaTensHo, TPUHUCTOP OTKPLIBAaeTCH Mpu
GonbllleM NUTaloWeM HanpRXeHUW, T.e. YacTb
“TIONYCUHYCOMAKS TPUHUCTOP OCTAETCA 3aKphi-
ThM. [TocKonbKy NpuU aTOM yMeHbURETCA cpefl-
HWi TOK "Yepes NaMmny, ee APKOCTb CHKAETCS.

Mpu panbHeliieM nepeMeLteHws NBIKKA
Pe3nCTopa, a 3Ha4YUT, yMeHbILIEHWM YNPaBARIO-
LUer0 TOKA, TPUHUCTOP MOXET BK/IOMATLCH NULLL
TOrAla, KOria HanpsOKeHe NUTaHWUA NPaKTHYECKK
AOCTAIHET MakcuMyMma (amarpamma e). Mocne-
Ayolee ymeHbitieHke YNPaBnsioWero Toka Npu-
BefieT K HeOTKPHBaHWIO TPUHKCTOPA.

Taxum 06pasoM, U3MEHEHHEM YNDaBNsIoLLe-
TO TOKa, @ 3HAYMT, aMNANTYAL HaNPSOKEHA Ha
ynpasnsioilieM snexTpoae, yaaeTca perynmpo-
BaTh MOLIHOCTL HB Harpyske B npepenax
100...50%. B avom cyTb aMnAaMTYAHOTO MeToaa
YNIpaBReHU TPUHUCTOPOM.

Ecnm xe HeoBXxoaumo nomywTs Gonbiuwe
npefient perynupoBaHis, ucnonk3yiotT ¢aso-
Biifi MeTOA, NPU KOTOPOM U3MEHAIOT a3y Ha-
NPXEHKA Ha YTIPAB/IMOLLIEM 3NEKTPOAE NO CPaB-
Hewio ¢ (a3oii aHoaHoro Hanpsokewns. Mepeliy
Ha 3TOT Cnocob ynpaBReHnsi HECNOXHO — Ao-
CTaTONHO NOAKMONUTL MeXZAY YNPaBRNSIOLIMM
3NEeKTPOAOM U KaTOAOM OKCUMAHKIA KOHAEHCATOP
emkocToio 100...200 Mx®. Tenepb TpuHMCTOp
Gynet cnocobex OTKPLIBATLCS NPY MaNbX aM-
NAMTYASX aHOAHOIO HAMPXeHUs, HO YXe Bo
BTOPO# «NONDBUHE» KAXAOFO NOMyNepuoaa (au-
arpammar). B utore npegent mamenenms cpea-
HEro Toka Yepe3 HarpyaKy, a SHa4MT, BLERIO-
uwelicA HB HeM MOUIHOCTU IHAYUTENbHO
PacLIMpATCS.

C.BoPUCOB
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r.Mockpa

IOHbIE «BUBHECMEHbI>»
13 ULLIEEBKU

PoBHO ceMb neT Ha3af Halll XypHa NoBeaan YuTarensm o ycnexax IoHLX paauomobuTeneit
Wweesckoit (YnesHosckas 06n.) wikonk. Moa pykosoacTeom yumrens ¢puaunku Metpa Netpoeuya
TonosuHa yuallmecs pasubiX KnaccoB He TOMBKO MO3HABANM asul PaAMOINEKTPOHUKM, HO U
MIrOTaBAMBANN KOHCTPYKLIMM MO 33Ka3aM MECTHLIX NPeanpyUsTUiA.

Linu roaw, cosepwencTBoBanack MeToaNKa 06yveHus peGAT SNeKTPOHUKE, BENMCH NONUCKK
HoBhix paspabotok. Metp MeTpoBuy ycnen suNycTUTL B U3AaTENLCTRE «[lpoceeuyetine» csow
Nepaylo Kiiry AnA yuuteneit — «llikonbHui pranko-TexHmeckuii kpyxoks, onybnukoean cepmio
CTare B pas/iuiHLX NEIArorMieckuX MafaHUsX, CTaNn KaHAWGATOM NeAarorMYeckux Hayk, Hapo-
AHBM YiuTeNeM, pykosoauTesiem Beepoccuickoi LIKONE noBbilieHUS KBanUGUKALIMU yurTeneit
$u3nKK, 23304HO OPraHU30BAN B LIKONE YHEHMHECKYIO y4e6HO-MeTOAUIECKYI0 U NPOM3BOACTEEH-
Hy10 GUpMY «Mmmynue» U cTan ee aupexTopoM. Bot K HeMy MOXET NPUBECTH aKTUBHOCTb OIHOMO
YUUTENS EAMHCTBEHHOM WKO/H HeGOoNLILIOro PatoHHOTO nocenka!

«AMnynsc» — 310 cBoeoGpasHoe NPEANPUSTTUE, Ha KOTOPOM LUKORBHMKM BLINYCKAIOT NPOayK-
Luio 8 BUAE HaBOPOB A M3TOTOBNEHNUS NPOCTEHLLMX PAMOSNEKTPOHHEX YCTPOWNCTB, ABNSIOLMX-
CAA NPaKTUHECKWM ACTIONHEHWEM TEOPETUHECKOro Kypca Panuo3nexTPOHUKM AR Ha WHAIOUIMAX,

Mpoayxupst GupMel none3yeTcs NOMYNSPHOCTHO. OHa BLHCTABASETCA B MAragMHax Nocenka
Wweeska, roponos HosoynbSHOBCKa U YBRHOBCKA, NOCTABIRETCS B MArasguHL npyrix o6nacren.
C dupMoli COTPYAHMYAIOT LIKONK, NMLEW, TUMHA3UM, TEXHUKYMb, CTaHUUM I0HLIX TEXHWUKOB,
Kapenpu Gpuamkm n obLETEXHUYIECKUX AUCLIMIVTMH NearorM4ecku UHCTUTYTOB PasfMuHLIX
pervoHoBs pecnybamxm.

Ceronns pupma cnocobHa NoCTaBNATL BCEM XEMALILMM PAAMOSNEKTPOHHL Habop-KoH-
CTpykTOp «Pagnoasbykas (kcTaTh, oTMeueHHLI B CBOE BpeMA 30N10TOMH Meaankio BOHX, nepsoii
npemueit U aunnomoM 1-i crenenu FockoMurera no HapoaiHoMy 06pa30BaHMIO), Takoi xe Habop
— «Jloruueckan asbyka» U HaGOpH-KOHCTPYKTOPH (10 BapuaHTOoB).

dupma «AMNynLC» 3aHUMAaEeTCA TakoKke 0GyyeHneM yuuTeneit, Xenalowwmx opraHnaosarb y ceba
B luKOne panuokpyxkH, akynstaTuehl.O6yueHne BEAETCA Mo creumanbio paspaGotaHioi 40-
YacoBO NporpaMme.

Lins Tex, kTo 3axoueT NPUOBPECTH yKasaHHKEe HABOPLI-KOHCTPYKTOPH UM OGLMHIE Haboph!
PE3nCTOpOoB, KOHAEHCATOPOB, TPAH3UCTOPOB, MUKPOCXEM (M Takylo YCNYTy oKasuiBaeT ¢pupma),
npoiftu obyyetme MBo NPOCTO 3aBR3aTh AENOBHE KOHTaKTh, coobulaem aapec IHTY3MACTOB:
433310, Ymsriosckan o6n., p/n Wiweeska, yn. HoBokomGutatosckasi, 1, ke. 149, ¢upma «m-
nynec», Ten. (84254) 2-28-08; 2-18-53.

B. UBAHOB
r. Mockpa
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PALINONMIOBUTENLCKASA
TEXHONOrug

KOMIJIEKT
CTEP)KHEWM
K 3MEKTPO-

NAANTbHUKY

NAANIbHUK

Kax u3BecTHO, 3aBoACKMe 3nEKTPONASNLHUKM KOMINNEKTYIOT TONLKO MPAMLM M YTTOBHM
NaANbHEMK CTEPXHAMM (HEKOTOPLIE NASNILHUKM - TONLKO npamuiM). Homenknarypa xe cospe-
MEHHOH 3NeMeHTHOM 6asti ceroans CTonb WMPOKa ¥ PasHOBMAHOCTEH KOHCTPYKUMM BHBOROB
netanel cronh Gonbllioe MHOXECTBO, YTO MONL3OBATLCH AN MOHTKA NASTLHUKOM CO
CTaHAaPTHHM CTepXHeM CTano kpaiiHe Heyno6HO, a ANA feMOHTaXa - NOpoi NPOCTOHEBO3MOX-
Ho. MNo3TOMY NPUXOAUTCH UCKATL HOBHIE BAPHAHTL MasiNBHBIX cTepxHei, cnocobiue obneryuts
3ty pabory.

Ha pucyrke nokasaHt CTepxHM, KOTOpbie St M3roTOBUN K cBoeMy nasnbiuky 3MCH (mouy-
HocThio 40 BT) B AononHexme K MMEIOLMMCH.

MNepewie ABa He TPEBYIOT 0COBLIX NOACHEHMI. OoMH M3 HUX NpefHa3Ha%YeH ANs Naikn KPYNHLIX
Beraneit, a npyroii — menux. O6a BLTOYEHH Ha TOKAPHOM CTaHKe M3 MeHOM 3aroTOBKU.

Tperwii crepxeHb ynobeH Anst 06yXUBaHUS NPOBOMOYHLIX BHBOIOR AeTaneii, TaKk Kak B €ro
Xane NPOCBep/ieH 0CeBo KaHan AUaMeTPOM 2,2 MM Ha rnyGuHy 20 mM. Kaxan o6yXuUBaIOT ¥
3aNONHAIOT NpHnoeM. Taxol cTepxeHb 0CoBEHHO XOPOLL ANA NPOTAKHKY BHBOAOB Ha MORTKHBIX
TO4KaX Me4aTHOH NNaTel — B KaHasie COAEPXHTCS 3anac NPUNos Ha Gonee Yem NecTOK ToYeK.
XKano crepuHa MOXHO OBTOMMTE CHapyXM, ecri NoTpebyetcs paboTaTk Ha MaTe C TeCHM
MOHTAXOM.

CrepxeHbynobeH Taloke AN yRaneHns UNULLIKOB NPUIOS NPU AEMOHTaXe AeTaNei C NiaTk.
Bnaropaps HaM4YMIo PagUanEHOro OTBEPCTHA {avameTpoMm 2,2 MM) KaHan nerko 3anonHAETCS
NpuNoemM Ha BLio FyGiy. OcBOGOXAAIOT KaHas CTPAXMBAHUEM NPUMNOS Ha IMCT DIOPATIOMMHUA.
370 AaeT BO3MOXHOCTb COXPAHATEL NPUMNOiA NS €0 NOBTOPHOTO MCNOMb3OEAHUS. CrpsxuBath
HYXHO 04eHb OCTOPOXHO, YTOGH He o6xetb cebs M OKPYXAIOLMX U He UCTIOPTHUTL OREXIY MM
mebenb.

OcTanbHuie nBa CTPXHS NPeRHAa3HAYeHI 1A NAAKK NPY MOHTAXEe M AEMOHTaXe opHoBpe-
MEHHO ABYX 1 TpeX BHBOAOB. MHOMMe 3HAIOT, Kak TPYAHO BHINaATL U3 MNaThi MUHUATIOPHLG
OKCUAHLIK KoHaencatop K50-6, crabunutpon KC162A, Tpataucrop cepuit KT315 u KT361,
NOACTPOEHLIA Pe3ncTop. C TakMMKU CTEpXHAMM 3Ta paboTa BO MHOIOM yrpowaeTcs.

KoHeuso xe, NS M3roToBNEHMS <MHOrOXALHEX® NASNLHBIX CTEpXHEH nyuUle BCero UCnonb-
30BaTb NAWKy TYTOMIaBKMM NPUMOEM B NIaMEHK  AueTWneHoBoi ropenku. MoxHo, ogHako,
U3roTOBUTL UX W B AOMALLHKX YCoBUAX. [Ing aTOrd B Tople 3aroToskM XBOCTOBMKA U3 Me[H,
NaTyHW WM CTany CBEPNIAT OTBEPCTUA HarNyGuHy 5...7 mMm. [lnaMetp oTBepCTHit BHGMPaloT nof
UMEIOLLYIOCH B XO3AHCTBE MEHYI0 NPOBONOKY (AMAMETPoM NpuMepHo 1,5...1,7 Mm). Otpeaiw
NPOBOMOKM LUMHOA 0KONO 15 MM OCTOPOXHO 3a6MBAIOT B GTBEPCTHS M 3a4€KAHUBAIOT.

Pasymeetcs, uuTatenu He OCTAHOBSTCS Ha OMUCAHHHIX KOHCTPYKLIMSIX 1 Npeanoxar Hoebie,
Gonee ynoGHuie B pabote.

H. ®ELIOTOB
r.Mocksa

Ouetib NacTo B Npouecce MoHTaXa MUKPOCXEM M MefKvX fieTanei, NP ycTpaneHun
nedexToB NevaTHLX NPOBOJHUKOB Ha MNATe U B PAfe APYTUX CYYaes NPUXOMTCA
Nonb3oBaTLCA MYNoi. U TYT cpasy xe o6HapyXMBaeTCs «HeXBaTKa pyk». BupyMUTL B aToik

” CHTYallu MOXET KOHCTPYKTHBHOE OBbeaiMHeHHe NasIbHAKA U NIMH3L,
C OnTMLI ECKMM KoporkodoxycHyio nuHsy auametpom 20...25 MM (C yBenuueruem B 2...3 pasa)
1] ]

NMPULUEJIOM”

Hagrerun

duxcupyotr B obevaiike, BHPE3AHHON M3 XeCTH, OTGOPMOBaHHOM B BUae Xenoba U
COFHYTOW B KOMBLIO {CM.PUCYHOK).

Ha xoxyxe Harpesatenn nannbtwka B6NM3n pyNKu PasMellialoT XOMyT, COFHYTHIA K3
TOHKO#H AlopanioMmnesoil nonock.lMog xoMyT LenecoobpasHo YCTaHOBUTH TOHKYIO
ac6ecrosylo Npoknaaky. XoMyT u 06evaiiky COeAMHAIOT NJTaHKOMN U3 TAKOT0 Xe MaTepH-
ana. Jletaqm ckpennsioT BUHTaMK € Faitkami.

Mepemetiian XOMyT Mo KOXyXy ¥ noBopauusan obeuaiiky NuH3h BOKDYT BMHTa,

% [o6uBaloTC 4eTKoro choKyCUPOBaHHOFO ugodpaxeum MecTa naiku, nocne Hero
i Kperko 3aTArMBAIOT COOPOYHLE BUHTH. ' .
OnuUcaHHLI NasNBHUK C NUH3OM NOSBONNT OGNErMTE Naliky Menkux o6beKToB.

B. KOCONAINOB
1*Yeboxkcaprl, Yypanma

He pa3. Xo4y NPeIoXUTE elle OfiuH, OeHb IOCTYTIHLE Cnocob.

3 Any)K M O crocobax 3anyX1BaHUS TOHKOTO 3MANMPOBAHHOTO OGMOTO4HOIO NPOBOAA XYPHan yxe pacckas3usan

Ha rmcT Menkoii HaxnadHoi GyMari Hano HaHecTh 2—3 kanmm kaumdonu. Haxano XOPOLLIO NPOrpeToro
B A H M E naanbHuka Habpath HEMHOrO MPUNOS M, NPWXaB XanoM KOHelU MPOBOMA K HaxAayHoM Gymare ¢
KaHnbONbio, BHTAHYTE NPoBoA,. MoBopaunBas NPoBoa KaXKaw pas, onepavmio NORTOPAIOT A0 TEX NOp, Noka

KOHell NpoBofAia He ByneT ocsoboXaeH OT UIONUM 1 PABHOMEDPHO O0GNYXEH.
TO H KO I-O OnucanHiii ciocob npurofien ans oBnyXuBaHMs U TONCTOrO 3MANUPOBAHHOTO NPOBOAA.

n P 0 BO ﬂ A r.Bananmxa Mockopckolt o671.

B. NANTEB
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CMPABOYHLM NUCTOK

PasHooGpasre TpeGoparmil, BOIHMKAIO-
IMMX B Tpoliccce MPOESKTHPOBAHMA COBpe-
MEHHOM paTHOIICKIPOHHOMN Aannaparypsl,
NPHBENIO K TIOABNICHMIO GONBLIONO 9HCIA
pPa3HOBMIHOCTEH KOMMYTALMOHHEIX YC-
Tpoitcts. OHM pazmuialores fo $yHKiHO-
HaJIBHOMY HAa3HAYCHMIO, MPUHIMITY JeiicT-
BHS, KOMCTPYKTHMBHOMY HCHOJHEHHMIO,
CXCMOTEXHHYICCKMM TapaMeTpaM H HPYTHM
NPU3HAKAM, ONPENCIHIONIMM HX TeXHHIeC-
KHe BO3MOXHOCTH M 0671aCTH IPHMEHEHHS.

Oco6biii HHTepec NPEACTABIAIOT MHKPO-
BHKMoYaTed BJIM, BHBOOH y KOTOpEIX
PACTIONOXEHEI IIApAUIe/ bHEIMH pAiaMi. ba-
TOoliapsi MX COBMECTHMOCTH C MUKPOCXEMaMH
KaK no ra6apMTHEIM, TaK M IO 3/IEKTpHYICC-
KHM XapaKTepUCTHKAM, 3TH BHIKIIOYATEH
HCTIONB3YI0T B KAYECTBE KOMMYTAILHOHHEIX
ATCMEHTOB, YCTAHABIMBACMBIX HETNOCpen-
CTBEHHO Ha NIeYaTHO#H TUiaTe. D10 HO3BOJMET
TIOBBICHTDH TEXHONOTHYHOCTh M3TOTOBRIICHHSA
TUIAT, TakK KaK HIar BHBONOB BBIK/IMOYATeNeH
COOTBETCTBYET KOOPIWHATHOM CeTKe Medar-
HBIX JUAaT (2,5 MM), a pacCTosiTHHe MEXTY
PAaMM BRIBOJIOB KPATHO HIATy KOOPIMHAT-
Hoit cetku (7,5 mm). ITo dopme u pasmepam
BEIBOJIOB BHIKMIOYATEM AHAJIOTHYHBI MMK-
pocxeMaM TPYNIIH 2.

Bricokad HaTeXHOCTs paGoThl BEIKIOUa~
Teas o0yclIoRieHa TPUMEHEHHEM TIIATeIh-
MO NOnOoOpaHHRX MATEPHANOB, NOBOIHHO
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BBIKJIIOYATEIHN

BIAM

Gompurol CHIOM XOHTAKTHOIO JaBJICHMA,
3ddexToM caMO3aYHCTKH KOHTAKTOB. B Goms-
HIMHCTBE KOHCTPYKIUMi BRIK/IOYaTeNei Kop-
IyC M IICMEHTHI MPHBOIHOIO MEXAaHWU3Ma
M3IOTORJIEHK M3 TEPMOTLIACTHYHOM Tinac-
TMacCHl (MOMHKAPGOHAT, CTCKIIOHAIIONHEH-
HBIC TIOJTMAMMJIBL M T.11.), KOTOpas OTHHIacT-
c HHM3KHM Kos3dduumeHroM TpeHus,
XOpollIeH YCTONYMBOCTBIO K MCTHPaHHIO M
BOJCHCTBHIO KIMMAaTHICCKHX haKTopoB, a
Takxke TervocToikocTeio. KoHTaxTHble ane-
MEHTHI, KaK IPaBWIO, M3rOTORILTIOT M3 ¢oc-
opucroit v GepuimMeBoit GpoH3kL, a st
3aUIMTHI OT KOPPO3UHK ¥ TIPUTaHHSA BEICOKHMX
KOHTAKTHBIX CBOMCTB NOKPEHIBAIOT CIIOEM
30JI0Ta MM €r0 CIiaBa ToJmMHo#i 1,5...5
MKM. i

Mo McriomieH 10 IPHBOAA (JTEMEHTa YIT-
PaBICcHHS) BHIKIIOYATCIM PpE3AENAIOT Ha
JBIDKKOBEIC, KIABHIITHEIE,KIABWIITHEE BUIA
«IMaHHHO», TYMONIEpHEIE, POTOpPHEIE (TIOBO-
POTHBIE) M KHOMOYHBIE, a TI0 pacriojioxXe-
HHIO TIPHBOJIAa OTHOCHTEIHFHO IUIOCKOCTH
MEYATHOM IUIATH — € NApaJUICABHBIM (TUIOC-
KOCTH Ne4aTHOH IUIaThl) pacTiONIOXECHHEM H
¢ GpoHTATEHBIM (NEpNEHIHKYISPHO ILIATe).
BapuaHThI HCITOJHEHUS ITPMBOJA CXEMaTH-
YeCKH TMoKa3aHbl B Tab.1. BHKDOYaTelH,
BBOTyCKaeMbIe B HACTOSIEE BPEMS, MMEIOT
JBMKKOBBIH NPHBOJ € NApaLIeIbHbIM pac-
HOJIOKEHHEM.

Dukcalys COCTOSTHMS KOMMYTHPYeMOi
LISTIH XKECTKAsA — I1apa BRBONOB BRIKIIIOYATe-
s 6o 3aMKHyTa, JMG0 pa’oMKkHyTa. Pa3-
JIMYAIOT ONHOJMMEHHbBIC BRIKIIOUATENH, Y
KOTOPHIX B KOPITyce MOIYJ/IA OfHA Napa BhI-
BOJIOB, ¥ MHOTOJIMHEHHEIE — € MECKOILKHM-
MH TIapaMH BEIBOJIOB, NPHYEM B KOpIiyce
MOy Y K&okHo# naphl cBoil nmpueon. [l
KOMMYTAlMH TpeGyeMOro H9Mclia 3MCKIpM-
YeCKHX CBACH HCTIONB3YIOT paiHuHbIe KOM-
GMHalMM OTHOMHMHMENHRX M MHOTONHHEH-
HBIX BbIKMoYaTeneil. Moryr GbITh coGpanbl
M3 HHX M BapMAHTH HepeKmodarelieif Ha
HECKOJBKO MOJIOXECHHH.

IlepBEie OTEYECTBEHHBIE BHIKTIOYATCITH
BIAMI (BeIKmoYaTens ABMXKOBBIH MOIYIb-
HEI) GRUM pa3paGotansi B 1979 1. OcHoB-
HOM MX HeJIOCTAaTOK — B MpoLiecce MOHTAXa
He MCKIIOYcHa BO3MOXHOCTDL 3aTCKaHHS
¢dmoca BHYTPB BRIK/IOYATEIIA 9epe3 3a30phl
JIIS BEIBOJIOB B KOPITYCE MOMYJIA.

B 1981 r. 6pima 3akowdeHa pa3paGoTka
Gonee coBepIIeHHBIX BRXmodarenei BIIM3,
BBIBOJIEI KOTOPHIX 38TIPECCOBAHEI B OCHOBa- '
HH€, YTO JIENAET HEBOIMOXHEIM TIONaaHHe
dmoca BHYTpPB BHKTIOSaTe A ¥ oGecnieunBa~
€T eT0 XecTKoe Kperuenue. OiHako, 310, B
CBOIO QYcpenb, MPHBENO K CHIDKEHHIO MeXa-
HHYCCKON M3HOCOYCTOHYMBOCTH BBRIKINOYA-
TeNeifl M3-33a BO3POCHIHX CTATHHECKMX Ha-
NpsDKeHUH B MecTe M3rHba BEIBOJIOB.

B HacTosiIliee BpeMs NpoJiojDkaeTcst pabo-

Ta TI0 CO3TaHMIO HOBBHIX CEpHil BHIKIBOYATe-
neit BIIM, a Taxcke pacimpsiercs cdepa Hx
HCTIONB30BAHHA B PaXHO3NCKTPOHHOM am-
TapaType pa3jIMYHOIO Ha3HaYeHHA.

B/IM1

KOHCTpYKTHBHO BHIKIIIOYATEIM BRIITOJIHE -
HEI B BHIE MOJYJIA C THCJIOM TIap KOHTAKTOB,
KpaTHBIM AByM. BHenmiuit Bun M raGapuTh
BBIKITIOYATENS]  MHHHMAITBHBIM YHCIIOM TIap
KOHTaKTOB NPpEACTaBlcHH Ha puc.l,a, BE-
KInOoYaTeNst C YMCTOM Fap KOHTAKTOB, Gob-
IUMM OBYX, — Ha puc.1,6. KoHcrpykimion-
HEle XapaKTepMCTHKM JaHbI B TabmL.2.
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" Tabnuua 2

O6o3Hauenue [Yucno nap
BLIK/NOYATeNst [KOHTAKTOB

L. mm| Macca, r

BAM1-2 2 5 0,6
BAM1-4 4 10 1
BAM1-6 6 15 1,5
BAM1-8 8 20 2

BAM1-10 10 25 25

O i® TOxXHW
XAPaKTOPUCTUKM

MBKCUMAaNbHO® KOMMYTUPYOMOe
HanpsokeHue, B
MakcyManbHLi KOMMYTHPYOMBIR
TOKIMAL. . . L L L e 100
Haumenblilee rapaHTMpoBaHHO®
HUCNIO KOMMYTALIMOHHLIX UMKNOB. . . . . . . 1000
KoHTaxTHO® conpoTuBneHue, Om,
HEOONOB. |\ e s e s e

PAOMO Ne 10, 1993 . 41



B/IM3

Howmenxnarypa 31011 cepu, B OTIHUME OT
B/IM1, comepXuT Xax OTHOIHHelHEE, TaK
M MHOTOJMHelHuie BRKmMovyaTeny. [lo mc-
TOJIHEHMIO IIPHBOTHOIO AJICMCEHTa paliinya-
JOT BHIKTIOYATCTH C HH3KHM 3JIEMEHTOM
(pmc.2) w BoicokuM (puc.3). KoHcrpykim-
OHHBIC XapaKTEPUCTHKH BRIKIIIOYATE NI yKa-
3aHEI B Ta0lL. 3 M 4 COOTBETCTBEHHO.
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Tabnuua 3

iicaind ey (W LS
BAM3-1 1 2,5 0.3
BAM3-2 2 5 0.6
BOM3-4 4 10 1
BAM3-6 6 15 1,5
BAM3-8 8 20 2
BAM3-10 10 25 2.5

OOHOBHE® TOXHHYOCKMS
XapaxkTe pMCTHUKKM

MakcumanbHOe KOrMMY THPYE MO8
HanpsXeHno,fi. . i

42 om0 N 10, 1993 1.

MakcumanbHbil KOMMYTHPYyeMbIf

TOR B . s v vt - PP b L .. 250
HamumeHbllee rapaHTMpoBaHHOe
HUCAO KOMMYTAUMOHHLIX LMKAOB. . . . . . . 2000
KoHTtakTHOE conpoTuBneHue, Om,
HelGonae® = WIEEN W 8 9O LT 0,05
Temneparypa okpyxalowe
epeny, Gl . . .. 0 Y —60...485
Tabnuua 4
O6o3Havenue | Yncno nap
BHIKAICHATONA | KOHTAKTOB L mm{ Macca, r
BOM3-1-1 1 2,5 0.35
BOM3-2-1 2 5 0,63

BAMS

Brixmouateny rpencrasamor co6oit Mo-
AYNb C YHCIOM Map KOHTAKTOB,KpaTHEIM
JAByM. BHeurHuii B ¥ raGapMThI NpeicTaB-
JIEHBI Ha pHC.4, 8 KOHCIPYKUMOHHBIE XapaK-
TEPUCTHKU — B Tab.$.
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Tabnuua 5
O6o3HayeHue | Yucno nap
sbikiouaTens | kontaxktos |L+ MM| Macca, r
BAMS-1 2 7.5 0,2
BAMS-2 4 12,5 0.4
BAMS5-3 6 17.5 0.6
BOMS-4 8 22,5 0.8
BAMS-5 10 27.5 1

OCHOBHLI® TeXHUYeOKMe

XapaKTe PUCTUKM

MakcumansHoe KoMMyTUpYeMoe
Hanpsxenwwe,B. . .. ... ... ........ 36

MaxcumanbHbI KOMMYTHPYeMbif
T ORI . 5.4 0.0 5 100

HanmeHnbiuee rapaHTUpoBaHHO®
YUCAD KOMMYTAUWOHHLIX

LIMKNOR: b et wou Mgl oo omey 5000
KoHTakTHO® conpoTuBNeHue, Om,

HelGoneel: o SNV SN L .. 0,05
Temnepartypa OkpyXaioLe

gpama,®C. . . . .o —60...485

Matepuan noarotosmn
O.CTAPOCTHH
r. Mocksa

MUKPO-
CXEMA
KP142EH14

Mukpocxema KP142EH 14 mipencraenser
co6oif yHUBepCalbHbIH cTa0HIM3aToOp Ha-
NPKEHHUA KOMITEHCaIIMOHHOTO THITA C pery-
JIMPYEMBIM BBIXOTHBIM HATIPSCKEHHEM B TTpe-
menax 2...37 B u BEXOIHBEIM TOKOM 1O 150
MA. IIpu6op BEIIOIHEH NO TUIAHAPHO-3ITH-
TaKCHAJIBHOM TEXHONOTHM ¢ M30MsS1MeH p-n-
nepexonom. CTabHIM3aTOp MMEET BCTPOCH-
HOE YCTPOMHCTBO 3allMTHl OT MEPETPY3IKH U
3aMBIKAHMsl BEIXOIHOM LeIm4; OHO paboraer
TO YIPHHLMITY OTPaHHYECHUS BEIXOTHOTO TOKA.
Perymipyiolnii 5J1eMEeHT BKIIOYCH B IUNO-
COBOI MPOBOJ UCTOYHHKA NMUTAHHA.

Miukpocxema oopMieHa B T1aCTMacco-
BOM NpAMOYTONLHOM Koprmyce 2102.14-1
(pumc.1). Macca mpubopa — He Gonee 1 r.

75

2

23}

6%2,5=15

14 8
OOABA0A

2102.14~1

VYWV Y
195

Pme. 1

IToxoneBKa MUKPOCXCMBL: BHIB. 2 M 3 —
HoIKmoYeHe BHEHIHETO pe#CTOpa — Jar-
YHKA TOKA CHCTEMEI 33UIHTHI OT epeTpy3KH;
BBIB. 4 U 5 —COOTBETCTBEHHO MHBEPTUPYIO-
IHUH M HEHHBEPTUPYIOLIIUH BXOJTBI BHYTPCH-
Hero nH$depeHIMANBHOI0 YCHIIMTENA CHI-
Haa o0paTHO# cBA3Y; BHIB. 6 —NOAX/NOYCHHE
PE3UCTOPa, 331a101ero YpoBeHb 06pasiLioBo-
TO HalIpSDKEHUS; BBIB. 7 — OOLIMIA; BBIB. 9 —
BHIBOJ BHYTpeHHero craCWMTpOHa, Mpen-
Ha3HaYeHHOIO I YCTAHOBKH peXHMa
YMOILIHSIONIETO P~-N-P TPaH3HCTOPa; BHIB. 10
— BbIXON CTAGWIH3HPOBAHHOIO HAaIIpsDKE-
HUA; BBIB. 11 —BHIBOJII KOJUIEKTOpa TPaH3UC-
TOpa BHYTPEHHETO PETYIHPYIOLIET0 3eMEH-
Ta; BbIB. 12 — BXOH HeCTaGHIH3HPOBAHHOTO
HanpsDKEHHU; BhIB. 13— noaxmodeHie KOH-
JIeHCATOpa YaCTOTHOMH KOPPEKLIMH YCHIIHTe-
71 ofpaTHO#M cBA3M; BBBOAM 1, 8 M 14 —
cBoGoIHbIE.

(IIponomxeHME CacayeT)

Marepman NoATroToBWM
A. HEGEQOOB,
B. FO/IOBUHA
r. Mocksa



HALLIA
KOHCYNbTALINA

HA BOMNPOCHl YATATENENA
OTBEYAIOT ABTOPbI CTATEW,
KOHCYJIbTAHTHI U ... YATATE/b

BUPIOKOB C. OXPAHHKLEE YCTPOWCT-
BA. KOAOBASl OXPAHHAR CUIHANU3A-
LiMA, PABPABOTAHHAR 10.B. LANOBANO-
BhiM. — PAIIO, 1982, Ne 9, c. 17-20.

Ellle O KOHCTPYXUWM M HanaxMBaHwH yc-
TpoiicTea.

JnmynoBcersa akennyataumiycTpoiscTBannary
GnoxupoBku (cMm. puc. 18 « Paguos, 1993, Ne 7,
C. 44) MOXHO HECKONBKO YBENUYUTD, PA3MECTUB
Ha Heil Me3noBYI0 YacTkb NOAXOASLEro no pas-
MepaM pa3LeMHOro coeauHuTens ¢ 20 — 25
KoHTakTamMn. OTBeTHYI0 (WTHPEBYI0) YacTk co-
efuHMTeNns cneayer pasobpath, a WTHPU MC-
NONL30BATL KAKAKIM B OTAENLHOCTH. 3T0 NO3BO-
T He TONLKO OfNePaTUBHO MEHSTL KOA, HO U
NPOM3BOANTL BHElHUe coeiuHeHus (Lienb nu-
Tanus, oBiiywit npoBop, 6N0KMPOBKY, NoAKMIOYe-
HWe repkoHOB) Npu MOHTaXe ycTpolcTea 6e3
naex.

Bo usbexarue BbXOAa MUKPOCXEM U3 CTPOA
NPYU HENPaBU/ILHOM NONSIPHOCTU NUTaHKUE NAIo-
COBOW NPOBOM PSKOMEHAYETCH MNOACOSUHUTL
Yepes anoa (Hanpumep, cepun [1220), Brxmouus
©ro MeXay YKasaHHEIM BhiLLIE coefivHMTEneM u
LUMHON NUTaHKUR NNATH B NPAMOM HanpaBneHun.
Mpu aTom xenatensHo, 4robu BepxHUii (no cxe-
Me) BLIBOA repkoHa SF1 0Kasanca BKIHOYEHHEM
0 3T0ro AMoAa (1.e. COeMHEHHLIM C €0 aHo-
AIOM).

KoHtponbHbéi cetcop E11, 8 otnmume ot oc-
TanbHHX, ob6nafaer meHbllei YyBCTBMTENL-
HOCTBIO. XOTS, N0 HEKOTOPHIM COOBPAXEHHAM,
370 U He NNOXO, ero YyBCTBUTENLHOCTb Xeha-
TENLHO YBENMUKTL, 3aMeHuB peauctop R12 au-
onoM cepum J1220 (310 He NO3BOIMT OTAMYUTL
E11 or ppyrux cencopos).

Jns nyduiei 3aiLMTH BuiXofia anemerTa DD4.3
u TpaH3ucTopa VT1 mexay aMuTTepoM U 6asoit
nocAeHero XenartenbHo BKHOYMTL CTaGuNMT-
pon [1814b.

Mpy ucnonb3oBaHUK AUHAMUYECKON FONOBKK
€0 3BYKOBO KaTYWIKOH ConpoTUBneHneM Gonee
4.0Mm (Mnu coeamHeHHEX NOCNEN0BATENNLHO ABYX
TOROBOK C'CYMMAPHLIM CONPOTUBNEHMEM KaTy-
WeK TAaKOW BenWumMHh) 3NeKTPOHHLIA KoY B
Lienn NUTaHKA ABYTOHANILHOW CUPeHH Lieneco-
06pa3Ho BLINONHUTL Ha COCTABHOM TPaH3UCTO-
pe, BKIIOYEHHOM N0 cXxeme C OGLLM SMUTTEPOM.
Ana 31010 yenb, NOAKNIOYEHHYIO Ha CxeMe Nno
puC. 4 B CTaThe K aMMITEPY TpaH3ucTopa VT3,
COBIMHMHOT HENOCPeACTBEHHO C umHoik +5 B,
0c8060AMBUMIACH BHIBOJ, SMMUTTEPa — C o6imM
nposofioM, a Mexay 6a3ofi TpaHsuctopa VT2
v suBopom 11 UC DD5 Bkmiovalor peamctop
conpotuenetivem 10 xOm. BuiBognt amuTTEpa
VT2 u Gasul VT3 coeguHsioT ¢ o61MM NPoBsoacM
Yepes pesuctop conpotusneHmeM 24 kOm. C
TakuM KSIOYOM Pa3max CUrHana cupeHk Bo3pac-
TaeT NOYTU 10 HANPSOKEHWUS MCTOMHUKA NUTaHKA,

4TO W NO3BONAET NORYHUTL AOCTATONHYIO MPOM-
KOCTb 3BY4aHWUR NPU «BLICOKOOMHOM» Harpyske.

FonoBku, coefnHAeMbe NOCNENOBATENLHO,
Heobxoanmo chasupoBaTh, T.€. BK/HONUTL CUH-
¢asno. Tpebyemylo NONAPHOCTL BKMIOHEHUR Of-
PeaensioT, KpaTkoBpemeHHO NoAaBas Ha rofios-
ki Hanpaxenue 3..4,5 B. Mpu cundastom
Brnioyeruu nuddysopu obeunx ronobBok 8 Mo-
MEHT Nofa'y HanNpPsXEeHHWs CMELLaIoTCA B OAHY
CTOPOHY.

MpuHenanexHom sanycke cupens auoa VD26
cnepyeT MCKiouuTh, a pesuctop R21 nopo-
Gpartb, yeenuuus ero conporusnenue no 10...12
KOM Ans coxpaHeHun 3aBLIBAIOLLIETO 3BYKA.

Bo uabexanue camoBo3GyxaeHun 6noka ox-
paltl B Uens nutadmus UC DD5 Heobxoaumo
B8eCTH 6/10KMPOBOYHLIN KepaMU4ECcKuid KOHAEH-
catop emkocTbio 0,047...0,1 mxd.

° A

AHYOPUEB A. IAYHHAAA OXPAHHASI CUT -
HAJIUBALIMA. — PAIIMO, 1993, Na 4, c.34, 35.

Kakme pene, kpome ykasaHHOro B CTaThLe,
MOXHO MClioNbaoBaTh B ycTpokcTee?

B ycTpoitcTee MoXHO NpUMeHUTL pene P3CY
ucnonHeHun PC4.524.201, PC4.524.209,
PCA4.524.211 (conpoTuenetme o6moTkiu450...550
OM, Tok cpabaTuiBaHua — 30 MA), POC22 ucnon-
Hehuii P94.500.131 (coorsetcraenHo 552...780
Omu 20 MA) uPD4.500.225 (485...748 1 19 MA),
P3C32 wucrnonvenmit  P4.500.342 (553...780
Omu 20 MA) u P94.500.354 (585...748 OMu 19

MA), PACA7 ncrionnennii P94.500.408 (585...742-

Omu23MmA) uPD4.500.417(585...7150Mu 21,5

. e o

TPUOOHOB A. ABYTIOJIOCHAR AHTEHHA
AMB. — PALIMO, 1992, Ne 11 c. 35,36 u
2-9 c. OBJ1.

MoauduxaLn BHTOHHL,

Jns HexoToporo yBenwdenus koobduumenTa
ycuneHus (npu cykeHuu NoAock NPOMNycKaHus),
a rasHoe, NOBLILIEHWSA NOMEX03AL MEHHOCTH
aHTeHHu witatens H. Typki us C.-Metep6ypra
npeanaraer MoandULMPOBaTL BAPUAHT aHTeH-
Hi, #306paxenHsIit Ha puc. 3Ha 2-U c. obn. fina
31010 pednekTop aHTeHHH OH pekoMeHayeT
cAenaTbakTUBHLIM. B peaynirare Nolysurcs Tak
Ha3bLiBaeMan aHTeHHa Tuna «ZL», aHanoruyHas
110 CBOMCTBAMYETHIPEX3NIEMEHTHOM aHTEHHE (CM.
kHury K. Poxtxammerns «AHTeHHE». — M.: SHep-
rusi, 1979). MnaBHasn 0coOB6EHHOCTL TAKOH aHTeH-
Hul—ocnabneHue curHana c o6parHoro Hanpas-
nexmn po 40 ob.

Perexmop
4

JopaborkaaHTeHHE CBOAUTCA K COSIUHEHUIO
BEPXHMUX TOHEK KperfeHus nonynetens Bubpa-
Topa U pednexropa ABYNPOBOAHOM BO3AYLIHON
CUMMETPUYHOU NepekpelLMBAIOLLSACA NUHWEN
nepeaaym (CM. pucyHok). Ee MOXHO BHINONHUTL
U3 NPOBOAOB ANAMETPOM 3...4 MM, PacrnionoxXeH-
HHIX Ha paccTosHum 1,5...2 MM oauH oT gpyroro.
MNepemuiky Ha wneide pednektopa onmycKaloT
BHMU3 10 NOMYYEHUA YETBEPTLBONHOBOK CUMMET-
PU4HON KOPOTKO3aMKHYTOM NuHUK. PaccTosmve
Mexay pednexkropom U BuGpPaTopoM AOMKHO
66T paBHo /8, nepumerp subparopa— 1,04 A,
pednexropa — Ha 5% Gonbiue (1,09 A).

Mpu akTMBHOM pednexTope BXogHOe CONpo-
TUBJIEHUE aHTEHHE CHUXAETCH NpusMepHo Ao 30
OM, NO3TOMY CoeiUHUTENbHLIN Kabenb ¢ BonHo-
BbIM conpoTtuenenmeM 75 OM cneayeT Noakmg-
YUTL Yepes YETBePTLEONHOBYI0 HECUMMETPUY-
HY10 nuHMio (Tpakc$OpMaTop CONPOTURNEHWA) B
BUAe OTpe3Ka KoakcuasbHOro kabGens ¢ nomm-
3TUNEHOBOM M30/SILIUENH C BONHOBLIM CONPOTUB-
nexveM 50 Om uwmHoit 0,66 A/4.

A e
JENEMYKUH C. ABTOMATMYECKMA CE-
JIEKTOP BXOI0B. — PAIMO, 19393, Nu 4, . 14.

Kaxue xoHkpetHo manorabapurHuie pene
MOXHO NPUMEeHHTEL B CenexTope?

C rpaHancropamu KT3102E (VT1, VT2) moxHo
npumeHuts pene P3C22 wucnonHeHus
Pd4.500.233 (conporvenetive obmoTtkm 158...210
OM, Tok cpaBartiBaHus 36 MA), P3C47 ucnonue-
Huii PD4.500.409 u PD4.500.419 (cooTBeTcTBEH-
HO 157...181 Om u 42 MA), P3C60 ncnonHetins
PC4.569.438 (230...310 OM u 22,5 MA).
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AYNUHUYEB U. YM3Y C LUMPOKOIMO-
IOCHON 0OOC.—PAIMO, 1993, Ne1 ,c. 22.

YTouHenne nNpuHUMNUaNbLHONW cXxeMmbl
YM3M.

Ha mpuHLMNUanbHOM cxeme ycunutens
(cm. puc. 1 B cratee) TpaHauctop VT1 —
KT731076. KoHTponbHana To4ka B ero KoJuiek-
TOPHOW LENK OO/DKHA MMETL NOPAAKOBLIA
Homep 2 (KT2). K He#t noacoegutsioT (ye-
pes peaucTop ConpoTuaieHmeM 2...3 kOm)
ocupnnorpad ans KOHTPONA BHYTpUNETne-
BOfO CUIHana Ha paanuyHbiX Yactorax. OG-
1A Nposo ocLnnorpada NoaKIoyaloT K
TOuYKe COoeMHeHUN SMUTTepa TpaH3ucTopa
VT2 ¢ xoxpeHcatopom C6 u pesucrtopamu
F2, R8 n RS.

KoHtponbHaa Touka KT 1 (B 6a3080# Lienu
TpaHaucTopa VT 1) npeaHasHaveHa ana nof-
KIOYeHUR cenexTopa aedexT-curHana, co-
6paHHOro No cXeme Ha puc. 2 B CTarhe,
ww ocupnnorpada. [ina macuwraGHoii oueH-
kM nedexT-curHana CiyxmT y3en, COCToS -
LW U3 Buikmovarena SB1 n peauctbpa R7.
Mpy NoaKoueHUW Nocne aHero napanness-
Ho pe3uctopy R4 coapaerca pas6anamc,
paBHbi 0,5%.

O TeXHUYBOKMX XAPaKTePUCTMKAX YCU-
nurens.

BxonHoe conpotueneHue YM3Y onpene-
nserca peauctopom R1. Ero conporusne-
Hue MOXET HaxoamTbLes B Npeaenax 10...20
KOM. HomuHasisHoe BxoaHoe HanpsXeHue
—okono 1 B. HoMMHanbHan BuixogHas) Mot~
HOCTE Ha Harpyske conporvenermem 4 Om
— 26 BT, Ha Harpyake conpotueieHwem 8
Om— 18 Br. Yocunmrens MCNbiTLIBAICA U NPY
HanpsokeHuaX NUTaHKA +26 n —26 B. Homun-
Ha/IbHast BLIXOOHAA MOLHOCTL B 3TOM CNy-
yae pocurana (Ha Harpyake 4 Om) 36 Br.

O KOHCTPYKUMK U AOTansxX yCunurens.

B BbIXOQHOM Kackafie YCWWTENR MOXHO
npUMeHuTL TpaHaucTopbl KTB818BM un
KT819BM. Tpanauctop [T308E 3ameHWM
GPYTMMKU TPaH3UCTOpaMK 3TOW cepun, a
Taike cepun T T309.

Kartywuky L1 (25...30 BUTKOB) HamaTbiBalOT
nposogom M3B-1 nwm MN3B-2 0,35 Ha kop-
nyce peauctopa MJ/IT-2 conpomBneHuem
15...30 Om.

TernooTBoabl  TPAH3UCTOPOB OKOHEYHOMO
KacKafla — WONLMETHE C HAPYXHbLIMU paame-
pamm 7235228 mm. [lna ynyuuersms oteona
Tenna TPaH3UCTOPbI CNeayeT 3akpermTb Ha
HUX HENOCPEACTBEHHO, 2 CMIOAAHLIE MPOKNIaA-
KA NOMECTUTL MeXAY TernnooTBoaamM U Me-
TAITMYECKUM LLIACCH, Ha KOTopoM ByayT yeTa-
HORMNEHH CMOHTUpOBaHHLIe 6ok YM3Y u
TpaHCthOPMATOP MTMTaHUR.

AHYGPUEB A. NABOPATOPHBIA BNOK

MUTAHUA. — PAIINO, 1988, Ne 12, c. 40—
42,

Ewe o HanaxmsaHum Gnoxa.

Y6envBLUMCL B COOTBETCTBUM MOHTaKA
NpUHLMNMansHoM cxeme Gnoka, BLiNansaloT
U3 MV1aThl No oAHOMy BoiBoly anonos VD13
u VD14 u noabupaot peauctopol R15 —
R23, xak ykazaHo B cTathe. Ecnu HacTpoiika
BbLIXOAHOM LIeTW He NanyYaeTcsl, NPoBepsaioT
HanpsXeHWe Ha KONeKTope TpaH3ucTopa
VT2u crabunutpore VD 10. MNepBoe nosmxHo
GbiTh TAKMM Xe, 4TO U Ha koHneHcarope C1,
BTOpoe — B Npeaenax 7,5...8 B.

Janee npoBepsIoT UCNPaBHOCTL TpaH-
asucropos VT2, VT3, VTS5, VI6, ana dero
BbiNansaioT U3 NNATL BbiBoA 623k TpaHsiic-
vopa VT3. Ecnm npu coefanHeHUW 3TOro
BbIBOJA C BbLIBOAOM 3MUTTEPA BbLIXOAHOE
HanpsXeHue CTaHOBUTCH PaBHLIM Hanps-
»eHuio Ha KoHaeHcatope C1, a npu nopgaye
HaBbiBoA, 6a3bi (Nepe3 pe3anucTop Conpome-
nermem 15...20 kOm) HanpskeHUa © KOH-
neuxcatopa C1 OHO yMeHbLUAeTCK MoYTU [0
0, TO BCe Ha3BaHHbIe TPaH3UCTOPb! UCNpas-
Hbl. B NpOTMBHOM Crydae NPOBEPAIOT KaXK-
AbiA U3 HAX B OTAENBHOCTU W NPY Heo6xo-
AVMOCTU 3aMEHSHOT.

HacTpouB BoiXOAHYIO Lienb, NPpUNavealoT
Ha MecTo BbiBog, amona VD 13 u npoeepsioT
BAMSHUE reHeparopa JiMHelHO Hapactalo-
1ero HanpskeHus Ha koHgeHcatope C2,
peauctope R7 v amonax VD11, VD13. Ecnu
BIKJHOYEHME MocneQHero BAMAET Ha BLIXOA-
Hoe HanpsbkeHue Gnoka, HeoGxooumo 3a-
MeHuTb KoHaeHcatop C2 (y Hero moxet
0Ka3aThCs YPe3MepHO GONbLLIOHA TOK yTeuku)
wwm nuoas VD11, VD13.

3akaH4MBaloT HanaxmBaHue 6fioka nmMTa-
HWS NPOoBEPKOi paBoThl YCTPoCTBa 3alum-
Tt © BIUOuEHHBIM anogoM VD14 w npu
HeoBxogumocTW noaBupalot peauctop R3
Takum o6pa3oM, 4Tobbl 3awmTa cpabarsiBa-
Nia NPpY TOKE Harpysku, NPeBbLILLAIoLLEM ero
MakcumancHoe 3Hauenue Ha 10...15%.

.

LULAMUC B. 3APALNHO-NMUTAIOULEE
YCTPOMCTBO. — PALMO, 1992, NeiO,
c. 18,19.

O MpuHUMNUanbHON cxeme ycTpoficT-
Ba.

Bbixon 8 cuetunka DD3 (KS61UE16) co-
eauHeH ¢ Bbisoaom 12 (a He 8).

reo3gvukui r. FrETEPOOMHHBIA
WHAUKATOP PE3OHAHCA. — PALMO,
1993, Net, c. 36, 37.

Moxxo nu B MAPe npuuef-nm, Gnox KNE
© uHoOM, YeM yxkasaHO B CTaTbe, MUHM-
MansHol u MakcUManbHOR @MKOCTBIO CeK-
umi?

Mpyu HAMOTO4YHbIX AAaHHbIX KOHTYPHbIX Ka-
Tywek, NpuBefeHHbix B cTatbe, B [WUPe
MOXHO NpuMeHUTL oGoii Gnok KME (xena-
TenbHO € BO3OYIWHbLIM [OW3ANEKTPUKOM) ©
MUHAMANbLHOW eMKOCTBIO CeKLMi He Banee
15 u MakcumanbHoit He meHee 115 nd.
EMkoCTb koHaeHcaTopos C2 u C3 (B nuko-
dapanax) onpenensior M3 COOTHOLLEHUR
(meicTBUTENBHO TONBKO ANS faHHOMO cny-
yan): C2 (C3) = 115(C,,. + 15)/(C,,—100),
roe CKHF. = Cmax —len' a Cmax " len—
COOTBETCTBEHHO MaKCUMalibHas W MWHU-
mansHaa emkocte KMNE. Hanpumep, ecnn
ucrionsayetcs 6nok KMNE ¢ npegenamu us-
MeHeHua emkocTy 9...280 nd (or paavo-
nprUeMHUKa <AnbNMHUCT-407»), eMKOCTbL KOH-
neHcatopoB C2 n C3 Heo6xoaumo
ymeHbwnMTs no 200 nd. [na coxpaHeHus
nepeKkpbiTUA NOo YacToTe, onpeneniemMoro B
OCHOBHOM MMHUManbHoi emkocTbio KIIE,
napannenbHo KaXaok cexLmn Heobxoammo
NOAKJIIOYUTL KOHOEHCATOP €MKOCThIO
15—C,,, =6 n® (npaktnueckn §5,6...6,2 nd).

BHUMAHMIO “YUTATENEAL

Pepakums KOHCYNLTUPYET TORLKO MO CTaTLAM U
3aMeTKaM, ONYGMKOBaHHLIM B XXypHane «Panmo».
Bonpocsl Mo Kaxaokh crateé NpocuM NucaTb Ha
oTaenbHLIX nucrax. O6a3aTeNbHO ykaxuTe Ha-
38aHMe CTATbM, @€ ABTOPE, rofl, HOMeP M CTPaHu-
Uy B XypHane, rae oHa ony6maosana. Ecnu Bl
x0TUTe, YToGsl BaM OTBETUAKM B MHAMBHOYANL-
HOM NOPAOKS, BAOXMTE, NoXanyHcTa, onaaueH-
Hiii No geficTayoiuemy Tapudy (7. a. ¢ Hakne-
SHHLIMM HE HYXHYIO CYMMY NOYTOBLIMM MaPKaMH)
KOHBOPT C HaanucaHHLiM Ballum agpecom.
KoHcynbTalmu faiorca GecnnarHo.

C BonpocaMi, BLIXOOALMMHK 33 paMKH Xyp-
HanbHbIX cTaTei (Hanpumep, Mo YCOBepPLLIBHCTBO-
BAHMIO U NEpeAenke OTMCaHHLIX B XYPHANB nio-
GUTONbCKUX KOHCTPYKLMH, YCTBHOBK® MX B
MOGHTeNbCKUE WA NPOMLILLIBHHBIS YCTPOACTERS,
HE PaCCMOTPEHHLIB B CTaThe, 3amMeHe NPUMOHeH-
HBIX B HUX peTanedl, Bnekyuie# 3a coGoil cyuwec-
TBEHHbIE U3MEHEHUR B CX6Me W KOHCTPYKLMK

_YCTPOWCTB, M T. f.), peKomeHayeMm oGpaliaTben B

ANATHYIO PAAHOTEXHHUHECKYIO KOHCY bTaWMIo LIPK
P® (123459, Mocksa, MNoxogibiii npoean, 23).
Ycnoeua nonyseHua xoHcynbTaumii 8 LUPK PO
ony6aukoeaHel B «Pagos, 1993 Ne3, c.45.

Anpecos aBTopos 663 uX COrNacKn pefaKLms
He coobuwaet. Ecan y Bac BO3HUKIIU BONPOCH], Ha
KOTOpbie, No Balluemy MHOHHIO, MOXET OTBETHUTb
TORLKO ABTOP CTATbWM MK 3aMeTKW, NpULLMTe
NUCbMO HaM, 8 Mbl MepeluneM ero esTopy. He
aabynsTe B aTOM CAy4Yae BAOXMTDL fiBa ONAAYeH-
HbiX NO AelicTayoleMYy Tapudy KOHBepTa: OAMH
— yucTuiit, Apyroll — ¢ HannucaHHuM BawuMm
SJ1PBCcOoM.

[JOCKA OBBSIBIEHWA * [OCKA OBbSBNEHWA * [OCKA OBbSBNIEHWA * [OCKA OBbSIBIIEHUA

npepnaraet

HaOOoPb!  BUOEOLLHYPOB,

TOO'TENEKOM

ayouo— M BMOEOCOeaMHUTENW, Kabenu, nepexoaHuKK,
ekopeps MAM, yeunurenn [MB nuenasoHa,
KOMHaTHble aHTEHHbI, KabenbHule aboHeHTCKue pasBeTBUTENM.

3a5BKI BLINONHSIOTCA HATIOWEHHLIM NNATEXOM B npenenax PO.
127018, r. MockBa, a6. swy. 32. Tenedpon (095) 281-22-33.

HueepCanbHble

BHUMAHUIO PEKNAMOJATENEN

Mo sonpocaM pasMmeLiLERNs pexsiamMbl B
Halue peknaMHoe areHTcTeo — thupmy "ACT". Of
DBYX 3K3eMNNSApaxX K 3aBepPEHHOE NOANUCHEI0 OTBETCTEBEHHOTO mua, BMecTe © rapamvlﬁ—
HbIM NUCbMOM, NOONACAHHLIM PYKOBOAWTENEM NPELNPHUSTAS K TTIABHLIM 6yxram ‘€pOM, Ha—
npaensior no anpecy: 103051, Mockea, ab. swu.
erca s nybnvkalum nocne nocgnneuun AEHEr Ha PacieTHbIA CHET hPMbL.

np

925-70-04 (chvipma "ACT") u 20B-99-45 (oTaen unthopMauum wypHana "Pagmo’).

pHane "Pagno” npocum ofpaluatsca B
ABNEeHVE, OTNEYATAHHOE HAa MALLUMHKE B

, thupma "ACT". O6vsenenvie nepena—

aBKW NO TenedoHaMm:

A4 panno Ne 10, 1993 1.



OEMEH ONbITOM

BOCCTAHOBJTEHME
PAEOTOCINOCOBHOCTU
BEIMOKA  YM3Y

B MATHUTONE
"BETA~335 CTEPEC'

Beapeaynurathuie rowuckd Bokuenllieidl W3
cTpos MuKkpocxeMmbs K224YH6A B mMaruutone
«Bera-335 cTtepeo» 3acTaBUNKU HUCKATb e 3a-
meny. Haubonee noaxoasiueil no BceM napa-
MeTpam okazanach Mukpocxema K174YH14,
npuMeHsieMasl B HacToslLiee BPeMs B TeNeBu-
sopax 4YCLT y pane nepexoaHbix Moaenei.
Koncrpykumn kopriyca K174YH14, 3a uckmo-
YeHWeM YWCNa BLIBOJOB, COBNAfAET C KOH-
CTpyKUWei Kopnycos npumeHeHHLX B «Bere-
335 crepeo» BLIXOAHLX TPAH3UCTOPOB. JTO
NO3BONMAI0 3aKpenuTh MUKPOCXeMY Henoc-
PEACTBEHHO Ha YCTAaHOBNEHHOM B ycunuTene
34 rennootBope.

BecbMa HeBenMKO ¥ KOIMYeCTBO BHOBbL BBO-
AWMBIX BHELLHMX 3NEMEHTOB, NOCKOMLKY MUK-
pocxemy K174YH14 MOXHO BXKMOYMTL MO TH-
noso# cxeme. [Ing ee ycraHoBKM Ha nnare ¢
nocnefiHeit CHUMaIoT CTapyio MUKpocxeMy M
BCE UCNONL30BaBILMECH BMECTE C Hel NoCTo-
fHHbIE U NOACTPOeYHbLIe PE3UCTOPH M KOHAEH-
caTophl M 06a BuXOAHLX TpaH3ucTopa (puc.1).

CHVXEHUE ®OHA
B TIOHEPE
"PAOVOTEXHUKA
T-101-CTEPEQ’

B npouecce akcnyaraiv nioHepa «Pa-
pavorexHuka T-101-ctepeo» npu TouHON
HaCTPOWKe Ha pasMOCTaHUMIO Havan no-
ABMATECA 3HAYMTENbHLINW ypoBeHb doHa,
ocofBeHHO 3ameTHHI B auanasoHe YKB.
®oH conpoBOXAANCH CPHBOM ClieXEHUs
cuctembl AlMY. Mouck npusrH nogoGHOro
ABNeHWs NO3BO/MN BLIIBUTL HEMCIpaB-
HOCTb CTabUnNu3aaTopa HanPsKeH!ss NUTa-
Hus Bapukanos Ha +30 B, a Tounee,
okasanca npobur crabunutpon [18181
VD3 (CM. MHCTPYKLMIO N0 3KCTUTyaTaliMu
TioHepa).

MNpUHUMNManbHbiE CXeMbl 4BYX BapwaH-
T0B CTabMNU3aTopoB, UCTNONb3YIOLLIMXCA B
TioHepax «Panuotexrmka T-101-cTepeos,
npuseaers Ha puc. 1,a u 1,6. Heucnpas-
HOCTb MOXHO YCTpaHuTh, 3aMEeHUB AWNoj,
A818[] wucnpasHbiM, a NPU OTCYTCTBUM
TaKo BO3MOXHOCTU — KCINO/Nb30BaB CTa-
G6umTponsl [1814A wnu [18146 ¢ Biwo-
YeHHHIMW C HWMM NOCNeNoBAaTeNbHO B
NPAMOM HanNpasNeHWM NBYMA KpemHue-
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O60o3HaueHHA 3N1eMEeHTOB COOTBETCTBYIOT CXe-
Me, NPUBENEHHON B MHCTPYKLIMM N0 3KCNNyaTa-
LMK MarHuTonk. Ha MX MecTo Ha TenniooTBog
ycTaHaBnuealoT Mukpocxemy K174YH14 v tpai-
aucTop crabunusatopa (cM. puc. 2). Mocneanuin
Heo6XoAMMO U30/IMPOBATL OT TENNOOTBOAA, Ha-
npUMep, CNOMOLLLIO CRIoAsHOK npoknaaku. Moa
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B avogamu KA503, KAO521, K522,
KO105 u np. Taxoe BK/MOYEHME BLI3BBAHO
HEeOBXOAUMOCTHIO CHIKEHUR MONOXUTENb-
Horo TKH craGunutporos [1814A u 18146
(cMm. cTaTtuio B. UHosemuesa «OnpegeneHue
TepMocTabunbHOM TOYKY CTAaGUNUTPOHOB» B
«Panuo», 1983, Ne 8, c.31). BmecTto cTabn-
AUTPOHA AOMYCTMMO UCMONL3OBATL IMUT-
TepHHA Nepexoa ManoMOLWHOro KpemHe-
BOIO TPaH3WCTOpa B 0BpaTHOM BKIIOYEHUN.
B yactHocTH, aBTOpOM Gbin MCNBITaH TPaH-
auctop KT3102A ¢ BK/WOYEHHHMM C HUM
nocnenosarensHo amopam KOS21A (cm.
puc. 1,8). Hanpsxenue crabunuaaumm Ta-
KOro aHanora craGunmutpoHa okono 9,3 B. B
TeueHue nepstix 10 MMH NMochne BIIIOYEHUR
cTabunmaaropaHanpsXeHWe Ha ero Buxoae

011

V7
KT31024 K mouxe A
KX moake B V01 on, VD130, VD20 KIS

BuBoan 1 U5 Mukpocxemul K174YH14 ceep-
AT AononHUTesibHHe oTBepcTus. MevarHne
NPOBOAHUKM, COEMIUHRIOLIME MWKpOCXeMy
K224YH6A ¢ BoixoAHEIMU TPAH3UCTOPaMU, Bhl-
XOAOM perynatopa TemMbpa U WHHaMW nuTa-
HUS, NepepesaioT.

JlononHUTenbHLIM OKCHAHEE KOHAEHCAaTop
C1 (puc. 2) ycraHasnuBaioT Ha MeCTO yaaneH-
HBIX NOAICTPOE4HBIX PE3NUCTOPOB M KOHAEHCa-
TopoB (cM. puc.:l). OcTanbHue 3NeMeHTHl
XenarefibHo YCTAaHOBUTL B MMEILLMECS OT-
BepCTUs, Nepepesasn NevaTHue NPOBOAHUKA
TaMm, rae ato HeoGXoAUMO.

Hepnocraouye cBA3U BLINONHAOT OTPE3-
KaMM M30NMPOBAHHOFO NPOB0Aa €O CTOPOHL
MoHTaxa. Ecnv ycuneHme kananos oxaxercs
HEOoWHAKOBLIM, HeoBxoanmo noaobparts pe-
aucTopul R2 1 R3, Tak Kak npu yKasaHHbIX MX
HoMUHanax MukpocxeMa K174YH14 obnana-
€T SHaYMTENLHBIM 3aNacoM N0 YCUNEHMIO.

T B.BOCTPOKHYTOB

VD2 gy,

yBenuuuBanock Ha 0,2 B v panee Ha
NPOTAXEHUM BOCbMM HacOB HenpepbiB-
HOA paloThi NpaKTUHEeCK He WU3MEeHs-
JOCh.

Cuuraio, 4T0 UenecoobpasHo yBenu-
YUTb eMKOCTb unLTpa Gnoka crabunu-
aaropa C2. Tak npu 3ameHe KoHeHcaTo-
paK50-12 emkocTbio 200 Mxd Ha paBoiee
Hanpsixexme 50 B konaercatopom K50-
35 emkocTeio 1000 Mk® Ha paboyee
Hanpsixere 63 B yposeHb Nynbcatini
YMEHBLLIMANCH B LWeCTb pa3. CyGbekTMBHO
0COGEHHO OLIYLIAETCA CHibkeHre (oHa Ha
BbiXofle TIoHepa B Nay3ax paguonepena.

C.KY3HELIOB
r. Kypran
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