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1895 — 1995

MHOIOrPAHHOE

PAANO

100 neT Ha3ap, 8 anpene 1895 r., nponso-
wno cobuTHEe, C KOTOPOTrO HaYafncy orcyer
NPaKTHHCCKON PafJMOCBA3N U pafUOTEXHU=
Ki. 1 Mbl no-npasy rOpAUMCA TEM, 4YTO ¥ KX
HCTOKOB CTOAMN Haw cooTevecTBeHHNK Anek-
caupp CrenaHosnu lMonos,

B Hawen namaTH co3gaHue cUCTEeMB
nepefayu-nPUCMa INEKTPOMATHUTHBIX no-
CbiNnok, NpMrogHon AnfA oCcywecTeneHnn pa~
panocsaas, obbiyHO accoynupyerca c 7 man,
Korga otMeyaerca [ewv pagvo. Ho Hano-
MHHWM , YTO B 3TOY fileHs COCYORANACH NepBan
ny6riviHan gemoncrpauna A. C. MonoBbiM
cpoero geruuja. Paspaborka xe cxembl 1
W3TOTOBNEHHE Mo HCA HAJEXHO QENRCTBYIO~
Lero NpueMHoro ycTpowucrsa — B Ty nopy
OCHOBHOIO HEAOCTAOWEro 3BeHa ANA OCy=
LWEeCTBNCHNA PAAUOCBA3N — [IPON3OLINK B
anpene, Toraa Xe COCTORMNCb W Nepabic
UCNbITAOHNA NPUEMHMKA B cucreme: pubpa-
Top MNepya — NpueMHoe yCTPOACTBO C aHTEH-
HOM, pearupytolljce 3syKOBBIMHW CHTHanNaMH
Pa3nHYHON ANUTENbHOCTHA B COOTBETCTBHN C
ANMTENbHOCTHIO NOCHINOK paanoBoOsH. 3a-
POXACHHE PAAKOCBA3Y PAZHKANLHO MNOBN-
ANO Ha BeCb Xof UMBUNH3aynu XX sexa.

Cnycra 66 ner, 8 anpene 1961r., Bnepsbie
W3 KocMoca 3a3ByYan rosioc uenoseka. Kto
3HaeT, MoXeT ObiYb, 3TOT Hay4HO~TeXHi4ec-
KUW NoABUI — BbiXOoA YenoBeXa B KOCMOC,
Kak ¥ nepBbil NpoptiB B KOCMUYeEcKoe Npo-
crpaHcTBo 4 okTAGpa 1957 r., aHaMenyer
Hanbonee ANoXanbHKA ATAN 8 HCTOPUM He~
noseYyecTBa — HAYDAO BbIXOAA 3CMHON UK-
BUN3ALMA 32 NPOACHH ronybon nnaHeTh U
Bo3HuKHOBeHne bnarogapr atomy B byay-
LCM HOBLIX BHO3CMHbIX Unsunvudauvun. U
370 cobniTne HANPAMYIO CBR3AHO C paguo.
Beab ocBoenne KocMmoca, KaK u agepHan
JHCePreTHKA, APYyrue NPHOPHUTETHLIE HaYyHHO-
TexHuyecKkune Hanpasnewna XX sexka, 6uinu
6ol HepO3MOXHbI 6e3 pafoanexTpolnku. B
3TOM YTBEpXACHUN HET HU Mane#Lsero npe-
yBennyeHuns.,

Papno — obnacTb TexHUKY, HMetowan
AEno C NPUMEHEHHEM 3NEKTPOMAFHHTHOIX
BonH (pagnosonH); ce rencpb 06bHHO Ha3bi-
BaKOT PaANOINEKTPOHUKON, TOK KaK TEXHN-
YyeckKue ee cpeficTsa baanpyoTed Ha Wwupo~

KOM MCNONb3OBAHUN NTEKTPOHHLIX KOMMO-
HeHTOB. Mporpecc, AOoCTHIHYTHA pagHo 3a
100 neT, He ocCTaBNfAeY PABHOAYLWHBMMN
AdXe caMble cKenTuyeckne yMbl, [loctuxKe-
HUA PAAHO HAXOART NPHMEHEHKHE B CAMbIX
pa3nuyHbix cchepax YenoBeyeckon AeR-
TeNbHOCTH — oY Hanbonee ryMaHHoOW, Me-
AYLUHWHb, A0 CcTONb FPO3HON, KaK BOEHHOe
Aeno. U Beage paguoMeTogbl CyujecTseH-
HO NOBLIWAKY 3hheKTHBHOCTL AeaTenb-
HOCTH YenoBeKa.

Bckope nocne noAB/IeHNA NEpsbiX cUCTeM
PafgHOCBA3N YKCANO Nnepedalowinx u npuemM=
HbIX CPEAICYB B MHUPE CTANO CTpPeMHUTEeNuHO
pacTH, U cneunanncTbl CTONKHYNHUCh C MX
B3aWMOMeLWwaoumnm gencrsuem. [lenc ycy-
ry6nanoch ewye rem, YTo nepegalome ycr-
PORCTBA 6LiNK UCKPOBBIMW M 3QAHUMONYU
BecbMa WHPOKYK nonocy vacyor. He 6binu
H3y4eHbl U HC MCNOMb3OBANUCH PE3OHAHC-
Hbie cCBORCcTBA KonebavtenbHbiX Lenew.
Mepexopg oT 3atyxawwnx konebanun K He-
3aryxalmoiyum, curpaswukn onbwyio npo-
rpeccruBHYIO ponb, Havanca B 10-x rogax XX
BEK3, KOrgd NOABUANCH BYTOBbLIC ¥ MALWKHH-
HbiC reHepaTopm.

Ha HayanbHOM 3Tane paguocBA3n CHKTa-
NOCH, MTO NOBLICKHTb AANBHOCTH CRA3YU MOX-
HO YBeNNYCHHUEM ANNHB PaguoOBOMHL K
MOLHOCTH nepegarynka. B peaynbrare
MOLUHOCTb NepeaarLnxX YCTYPOHCTB cTana
AOCTUTATh ABCATKOB K COTEH KMNOBATT, a
ANNKHA POJSIHBI — COTEH M ThiCAY METROB.
JNlvwb B Havane 20-x ropos Bbinoc o6Hapyxe-
HO 3aMevarenbHoe CBORCTBO KOpPOTKHX
BOJIH PACNPOCTPAHATLCA HA OTPOMHbLIE pac-
CTOAHNUA Gnarogapa OTPAXCHHUIO OT KOHN3IN-
POBaHHbLIX cnoee atMocdepnl. Takre npo-
CYPAHCTBEHHLIG BONHB HCNBITHIBAIOT HA CBO-
eM nyTu Hebonbuwoe nornouweHne, W Mouy-
HOCTb NepeAaTYNKa MoXeT OuTh cyujecr-
BCHHO NOHWXXeHA.

Ans obecneyenna HopManbHON paboTh
Bce yBennynBamouwerocs Yucna nepepato-
WHUX W NPHEMHBLIX CPeACTB Pa3AUYHbIX
cnyx6 rpeboBanoch oCBOEHWE BCE HOBLIX
YaCTOTHLIX puanasoHos. K Tomy xe uenbn
pAA HoBbiX cnyX6 (HanpuMep, 3neKTPoHHOoE
MHOroCTPOYHOE YenesugeHue, UMNYNbCHaR

PALAUNOCTIEKTP —
OBLUEYEJIOBEYECKOE

BOrATCTBO

8. THMO®EERB, 3amecTurens npegcegavens focynapCreesHONM
KoMuccuu no paguosacroram npu Murucessn PO

PapuocneKTp — yHAKaNbHbIR, HEOOMYHLIA
pecypc. B uem Xe ero ocobeHHocTb?

PapuoBonHbl He NPU3HAT FPAKUL U TEM
CaMbiM AenaioT paguocnekTp obuweyenone-
MEeCcKuM Aoctonrnnem. Cam no cebe cnekrp
HCNCHCPNAECM, TaK KaK OH He MoxeT OuTb
M3PacXofOBaH, KaK, CKIXCM, 3anacw ned-
™. Ho ucnonb3osanue 3rtoro pecypca He
MOXeY ObiTb NPOU3BOSIbHLIM KaK Ha HayWo-
HONLHOM, TaK KU HD MCXAYHAPOQHOM YpPOB-~
He, NocKonbKy € npobneMamy B3DUMHBLIX
NOMeCX PAgUOCPCACTE CNeyuanicY CTONK-
HYNCH elye HA 3ape paguocsi3n. Bnochne-
AylouwemM cTano ACHo, YTo B cuny huanyec-

4 pPAIMO Nea, 1995 r,

KWX 30KOHOB PACNpOCTPAHCHWUA paaHOBONH
MHOre Bonpochl, CBA3aHHLIE C perynupoBa-
HHEeM MCNONb3OBAHMA PaaMOYaACTOTHOTO
CNEeKTPa, HeBO3MOXHO peLluTh B Npeaenax
OfiHON cTpaKb, TeM Bonee opHOro ee pervo-
Ha, TaK Kak paguocnyX6bi He TONbKo conpe-
AENbHBIX FOCYAAPCTB, HO AaXKE CTPAH, Haxo-
AALMXCA B APYrOM NONYWapHn, MOTYT NoA4-
BepraTbcA BAHAHKUIO paAHONOMeX, yXypwa-
IoLWeMy KayecTso paborl.

C Apyron cropoHbi, paguocneKkTp Ypea-
BHIYANHO LUNPOK — OT CBECPXANNHHBLIX BOAK,
H3MEepREMbIX THICRYAMHK MEeTPOB, 40 MUINK-
MeTposhix U cybmunnumerposbix. Kaaa-

TEXHWKA, paANONOKaLKNA) B cUNY CBOER LK-
poKononocHocTH He Mor paborars B Anana-
soHax 1B, CB n KB. B peaynbrarve Hayanoch
6nicrpoe ocsoenne sce Sonee BHCOKKUxX 4ac-
TOT — AAManascHa MeTPoBbIX (Kopoue 10 M)
u 6onee KOpPOTKUX BOMH.

B nocnepune 25-30 ner sospoc npakry-
HeCKHA MHTepec K OUeHb ANVHHNM BONTHAM
— cBepXxHuakouactoTHoro (CHY) ananaso-
Ha — 3...3000 I'y. C ux nomMouybio pewanneco
Bonpocy cpA3M ¢ ry6okosoAHbIMK (4O He-
CKONMbKWX COTEH METPOB) NoiBOAHBIMH flof-
Kamu. Ceepxanuuubie sonHb (CAB) — yac-
ToTht 3...300 KI'y — ncnosb3yloTea gna onpe-
ACNCHUA KOOPAUHAT MHOIUX NOABHUXHBIX
oOveKTOB B cucTeMaXx pagvoHasurauuy, 2
TaKXe AnA ceasu c cybMmapuHamn, Haxogs-
WHMHCA Ha MeHblINX rny6uHax (AecaTku
MeTpoB).

[MpuMeHeHWe BCC HOBbIX YHACTKOB CNEKT-
pa ype6osarsio HeopAUHAPHBIX TEXHHUECKUX
peweHnn Nprn co3gaHnn pagROCPEACTo, UTO
COAEACTEOBANO PA3BHTUIO HAYHHBIX Hccne-
AOBAHNA 1 HHXEHEPHLIM NONCKAM.

XXypHan “Paguno” Havan noarovosKy K
100-neTuio paguo ABa roga Hasag, ¢ Man-
CKOro HoMepa 1993 r., KOTOpbLIK oTKpbiBan-
Cfl CTaTbCH YNACHa peAKoNnnervyn, akagemn-
ka PAH B. MurynnHa, nocoAUu0HHOW npe-
AbICTOPUKM WU 3apOXAEHNIO paaHo. 3a npo-
Wwepwee BpeMA B HalleM XypHane onybnu-
KoBaHo GoAablloe Yyucno cTarc HCTophyec-
KOTo XapaKrepa, 0 fAOCTHKEHHAX COBPEMCH*-
HOH paAHOINCKTPOHUKY, O PARHOTEXHUKAX,
DHECLUMX CYWeCcTBeHHBIA BKNag B pa3puTre
OTE4CCTBCHHOM HaYKY M MHXXCHePHOro Aena,
06 YMCHBLIX ¥ CNEYNANNCTAX, C UMEeHaMMH KO-
TOPLIX CBA3QHO NOABACHUE Ha py6exe XIX
# XX BeKQo HOBOTO HANPABNEHUA IHAHUA —
PAAHOTEXHMKW W e nporpecc B AanbHen-
wem.

B xaHyH 100-nerHeit ronoBuUHB paguo
PECAAKYMA NPUrnacuna rpynNny HayyHbix pa-
60THHKOB ¥ BeAYLNX cneyanyscTos none-
nuTbcA HA CTpaHuyax XYypHana CacuMH
MbicnAMY 06 HCMONb3OBAHUKM [OCTUIKECHHN
pPafAivo B rHTEpecax HENOBLKA W TeHA COMBINM
KaK 6l nogBecTN HTOr NpoAenaHHon pepak-
uuen 3a gearogs paboru. CospeMeHHan pa-
AMO2NEKTPOHNKA YPe3BhiHaANHO MHOIOrpaH-
Ha, ¥ Mbl NONPOCHNY HALLKMX TOCTEH OCBETUTL
AWLLbL HEKOTOPDbIC acneKTh MCMOMb3OBAHKA
3NEeKTPOMArHNTHbLIX BONH, HO OHU TEM He
MeHee NOKAILIBAIOT WHPOKHE BOIMOXHOC
TH UCNONBIQRAHMA HAYHRO-TEXHUYECKNX A0~
cTixeHM B obnacru paguo. =

Noch 6t ,TOKOHN LWHPOKUA CNCKTP NO3BONA~
er obecneunTb npakTuveck nobuie no-
TpebHOCTH B YacToTax NO KpalkHe#h mepe B
o6oapumMol nepcnekTuse. Ho agech aonKTy-
IOT CBOH OrPaHUYCHUA TeXHONOruHecKe
BO3MOXHOCTH co3faHunn obopypoBaHua



MHOIFOrPAHHOE PAOUO

YCNOBUA pacnpOCTPAHEHUA paANOBONH pas-
Hbix Yacror.lNocnepHee o6CTOATENLCTBO HE
no3asonfeT AN KOHKpeTHOW CAYX6bl Buiae-
nuTL nobylo yacrory. MNosToMy Ha NpakTu-
K€ YaCTOTHLIN pecypc OKa3biBaeTcs orpaHn-
YEHHbIM.

YXe B Hauane sexa CNeLHanucTL NpULLINK
K MbICIH O HeoOXo[WUMOCTH MeXayHapog-
HOTO perynnposaHis NCNONb3OBaHKA Yac-
707. O6 3TOM OHV 304y MbiBANKChL Ha NEPBOKA
MeXxayHaponHoh Kowcpepernunu no “6bec-
nposono4yHoMy tencrpacupoBanuio” s
1903 r., a Ha bepnuHckon KoHdeperyun
(1906 r.) yxe 6rina nognucana nepsas Mex-
AYHapoAHaA KOHBCHUMA MO pagUoTenerpa-

iun. C 1tex nop B reyeHne MHOTMX NeT KOH-,

epeHUnN PaiMOCBA3N HEOAHOKPATHO N3~
MCHANK U AONMOAHANK NPABKAA HCNoNb3OBAa-
HUA CNEKTPA, KOTOPbI@ B HOCTORWCE BpeMs
npesBparunnch b TPEXTOMHbIA “PernamMenry
pagnocaea3sn’, HacuuTMBalowmy 6onece 2000
cTparuy. MeHANKWCH He ToNbKo Npasuna, Ho
M CTPYKTYpPAa COOYBETCTBYIOWNX MEXAYHa=
POARDIA OPFaHNIANWA. Tak, HD BalnKRIToH-
ckon KoHcheperuyun (1927 r.) 6in o6paso-
BaH MexgyHapoaHLIA KOHCYNbTAaTUBHLIN KO-
MUYOT MO pap,uoﬁMKKP). B 1947 r. yupex-
Aaerca cneyuanbHxf MexayHapogHolil Ko-
MHTET perncrpaymm paguo%cror?MKPH},

OPBUTBI g
CYTHUKOBOW

7. KAHTOP, BOKTOP TEXH. HAYK,

Fooopf © COCTOAHMK M NEpcneKTUBaXx
PA3BUTHA CNYTHUKOBOW CBA3KW B Kanyu 100-
nernn paguo, Heaban HE BCNOMHKUTD, YTo 30
ner Hasag, a uMeHHo 23 anpena 1965r., 6bin
3anyLUieH Ha BLICOKOANMNTHUYECKYIO opbuTy
NCpShiA B Haweh CTPAHE CNYTHHK CBA3M
“MonHua-1", a Yepe3 2,5 roga, B Hoabpe
1967 r., sowna B 3KCNNyaraynio Nepoan B
MHpe pa3BeTB/IEHHANA CeThb I€MHBIX CTAHLMH
“Opbura”.

A 6bl cKa3an, YTo MMEHHO CNYTHUKK CBA-
an, noxanyi, HanGonee ybeaurenbHo noa-
TBEPXAQAOT U HEeobXoANMOCTb ¥ BAXXHOCTD
OCPOCHHA KOCMOCAa ANA NPAKTHYECKNX 3CM-
Hulx yencw. Bor yxe 6onee Tpex aecatune-
YHA OHM UCNONL3YIOTCA ANA Nepegayy Tpa-
ANUVOHHDBIX U HOBbLIX BAOB coabuwennn. Ho
conepllieHHO 0CObYIO ponb 3TH CNYTHHKMK
CHIFPANK B pA3BHTUK TENEBUACHNUA B HAYWO-
HanbHuiX ¥ rnobanbHbix Macwrabax n Kak
CPCACTRO OPraHN3ayumn ACACTBUTCNLHO
MHoOronporpaMMHoro sciadvi. Haaemuul-
MW CPCACTBAMI, B YOM HHCNE U3-30 OrpaHn-
YEHHOCTH YACTOTHOro CREeKTpa, NnogoOHLIX

KoTopbiit 8 1992 r. npeobpasosan 8 Paguo-
pernameHTapHbin Komurer (PPK).

He cnyuanno B Ycras MexayrapogHoro
cokaa anexrpoceaan (MC3) spegena cne-
UMaANbLHAA CTATbA, NPUILIBAIOUWIAN 4YNeHOB
Coto3a ucnonbaosatb paguoCneKkTp payno-
HanbHo, 3PPeKTHBHO, IKOHOMHO, 3anaya
3thheKTUBHOTO MCMONBL3IOBAHNA CMEKTPA
ABNACTCA OQHON M3 BaXXHEALKNX gns nodo-
ro rocyfapcTBa, HE3aBUCHMO OT €FO NOMM-
THYECKOTro CTPOS H IKOHOMHYECKON CHCTe-
mMbl. OyesisaHo, nwboe xaoruyeckoe uc-
NOJIb30BAHKE YaCTOT MOXETNPUBECTH K Ka-
YacTpohuyeCKUM nocnefacTensM, K rubenn
niopen. Beap HcnonbaosaHue paguodacror-
HOFO CNEKTPAa COCTABAACT OCHOBY (hYHKL M-
OHWPOBAHKUA PAAVOINEKTPOHHBIX CPCACTB
CUCTCM HA3EMHOW M KocMHUYEecKoMm paguo-
CBA3#K, 3BYKOBOIro M TeNe@BN3MOHHOro pelya-
HUA, PaguonoKayuKn, PAfHOHABKHIALNK, NC-
CREAOBAHUA NPUPOLHLIX PeCypcoB 3eMNN U
APYTHX npuMeHeHnin, HeobBxoauMbiX Ann
YAOBNETBOPCHHWA HY X HaceneHun, CpraHon
rocypapcrbeHHon BhacTth, obecneyeHun
o6opoHb, 6e3onacHocTi U NnpaBonopAgKa.

MNpoucxopaume e Poccuy IKOHOMKUYEC-
Kie npeo6paloBaHuA NPUBOAAT K noasne-
HKIO HOBBIX paguocny X6 (ckaxem, cotosbie
ceTy, NeHAXUHIoBbIE CeTH, CeTH NOABUXHON

CBSA3U

Havanbhuk orgena HUNP

pPe3ynbrTaTos NPOCTO HEBO3MOXHO 6bino B
[OCTUIHYTD.

Hanpumep, 8 uenTpe EBponm tenepsb
MOJXXHO NPUHUMATL Ha AeLeBYIO NPUEMHYIO
ycraHoky (croumoctb B AMBape 1995 r, —
npumMepHo 200 gon.CLLA) c aHTeHHOW gua-
MeTpom 60 cM okono 50—100 nporpamm TB.
Xopouwo U3BecTHaR CNYTHUKOBAA cHCcTeMa
HTB “Actpa” cocTonT ua yerbipex cnyrHu-
KOB, HAXOAAWMNXCA NPAKTHMECKK B OJHO#N
TOYKEe Ha reocrayvoHapHow opbure. Em-
KocTh Kaxporo cnyriuka 16—18 creonoe,
npurogHpix Ana nepegaymn TB. Yucno abo-
HEHTOB 3TOW cUCTEMbl B EBpone pocTturaer
15 MnH. Ffopopa EBponbi 6yKBanbHo yselua-
Hbl NPHEMHbBIMK CNYTHUKOBbLIMY AHTEHHaM#,
npu 21oM 8 6onbLIKHCYBE rocypapeTs ¢ abo-
HEHTOB HC B3nMaeTcH NAaTa 3a npuem Npo-
rpamm HTB (B otnvume or aBOHEeHTOB Ka-
6enbHOro TenesinfeHun).

Aenaer, noka euye pobkre, warn HTBu s
Poccun, xors nepsas rakaa cuctema 6bina
32[1eNCTBOBAHA UMEHHO Yy HOC — 3TO CHUCTE-
Ma “Okpan” (1976 r.), paboraowas 8 gua-
nasoHe 700 My, Ho ucnonbayerca oHd
rnagHHM obpasom Kak pacnpepenurenn-
Haf, nepenaey ofiHy NPOrpaMMy Ha oAHy 13
30H CTPAHbI K He ABNACTCA NEPCNeKTUBHOMN.
B 3anagHbIX 1 UeHTPANbHbIX perHoHax Poc-
CHY BO3MOXEH NPHEM NPorpamMmM C NOMO-
Wbio esponeickux cnyrinkos HTB (B Moc-
Kse, Hanpumep, 6onec 10 nporpaMM) Ha ak-
TCHHb YBCIWYCHHOIO gUamMerpa,

B auBape 1994 r. 6bin 3aanyweH nepnbii
ovevecTseHHbIW cnythnk HTB “lanc” gna
paGoru B guanasoxe 12/18 Ty, obnapase-
WHA BCCbMa XOPOLWKMH NAPAMETPAaMIS: Bbi-
cokafl crabunpHocTk NONOXeHUA Ha opbu-
TC, NTCPCHACTPAUBAIOUWMECH QHTCHHD, Y3KHNe
AMarpamMMbl HAaNPABNCHHOCTH, YBE/IHHYCH-
HbIA CPOK XKn3HW. OQHAKO W3-32 TOrO, HTO OH
Havan paapabarLiBarbCci A4O0BOJILHO AABHO,
B ero NpoeKT ObifIo 3aN0XCHO BCEro TpH
crBona. B 1996 r. nnauvpyerca 3aanyckcnyry-
Huka “Manc-P" ¢ 12-10 croonamn. K coxa-

CBfi3W ¢ NOMOLLbIO CMIYTHHKOB), AnA pabore
KoropbiX Tpebyercs cooTBeTCTRYIOU EC HYAC-
ToTHOE npocTpaHcreo. [lodromy Bo3HuKaer
Heo6XofHMOCTL He TONbKO B pacnpegene-
HWWK, HO U B NepepacnpegencHUn HacYoT — B
rMEKOM pearupoBaHNKM Ha H3IMeEHAIOLWECH
ycnosus. 3va pabora sepercs cenvac po-
CTATOYHO aKTMBHO, YTO ¥ NO3BONAET BCe
Gonee nHreHcusHo paasuBarb pabory Ho-
BHIX paguocny X6, norpe6HOCTL B KOTOPBIX
H3 HblHELUHeM 3rane HepCAKO NpessilaeY
HMCIOWNECA PeanbLHe BO3IMOXHOCTH B
yAoBNEeTBOPCHMN MMK NOTEHUMaNbHbIX a60-
HEHTOB.

Moaromy o6ocHOBAHHOE CTpaTErniCCcKoe
NnaHuposaHue ¥ Peryanposaxlme HCNonb3o-
BaHKA PagUOCHEKTPA ABNACTCH BAXHCHLWON
rocygapcTBcHHOW 3afgaven, a Heobxopn-
MOCTh ¥ CNMOXHOCTb PalHOHANbHOTO HC-
Nonb3oBaHWA PAANOCNCKTPA O6bACHAIOT T
»wecrtkpe Tpebosauna, Koropoie npeabaBnn-
I0YCH AEACTBYIOLMMIN HORPMATUBHBIMK BOKY~
MCHYaMH K NONb3OBaTENAM pafUoCpeACTs.
TpK 3TOM, eCcrecTBeHHO, BHYTPHIrocyaapcT-
BeHHBIe TpeboBaKHA cornacyloren c obAsa-
TeNbCYBAMMH, NPHHATHIMU Poccues Ha Mex-
FOCYyZlapCTBCHHOM YPOBHe,

NEHHIO, N3-32 IKOHOMHUYECKNX TPYAHOCTCH
TONOKOMNAKHWA NOKA CLIE HCY OTOYECTBEeH-
HLIX apeHpgarTopos Ha crsonu HTB cnyTHu-
xa "“lanc”. Ho Hapo nonararb, 3Tk YRyAHOC-
™M OyayT npeodoneHb yXXe B Hepganekom 6y-
AYWCM.

MopanuHo ycrapeslve rcocraymoHap-
Hbie cnyTHUKK “TOpPHU3OHT" yHMBEpcanbHo-
ro HA3HAYCeHUSI — ANA NEepPeaaMN Pa3NIUYHO-
ro poga nucpopmayun ¥ TB — saMensioren
HopbiMK UC3 “Ikcnpecc”. MNepsbii Takon
cnyTHHK 3anyuweH 8 1994 r. O4 obnapaer
NOBLILLEHHOW NPONYCKHONW cnocoBGHOCTLIO
6naropgapa ypenvu4eHHIo YUCna cYBONOB A0
12(nporus 8 y “fopu3oHTa”) u ynyutcHHbI-
MU ApyrumMu napaMerpamu. B ganbHenwem
HaMeyaercs 3anycK cnyTHuka "JKcnpecc-
M" ¢ 16-10 cTBONaAMM.

CeroHs offHAQ 13 hyHAIMEHTANbHMX
npo6semM gna reoCTauroHAPHBIX CNYTHUKOB
— ux pasMeujeHve Ha opbure. Mecra Ha
aror opbure gna noobix MC3 He xBaTaeT Ha-
32 BO3MOXHbIX NOMEX MeXAY CNYTHUKOBbI-
MK CETAMA.

MepcnekTHoHbBIMK CTOHOBATCA CUCTEMbI
CBA3M N3 6oNbLUOTO YHCAA HM3KONCTALLNX
cnyTtHukos (Ha Bwicore nopagka 1000 k).
Upen ucnonb3osannn noAOOHBIX cucTem
BO3IHMKAA, NOXKANYH, H3-32 NPAKTHUECKON
HEBO3MOXHOCTH peann3auuh COTOnbIX CHC-
TeM NOABHXHON PAAHOCBAIN HA OBLINPHLIX
TCPPHTOPHAX ¢ HeDoNbLLIOK NNOTHOCTLIO HA-
CENCHMA,

Tak Kak Huakonerawme cNyTHWKh nepe-
MeuwaoTes ¢ BecbMa bonblwon CKOPOCThio
OTHOCHTE/NLHO AAHHOK TOHKHK Ha 3emne, aAnA
noaacpXaHna 6ecnpepbiBHON CBA3NU HYXHO
HMeYb AOCTATOHHO MHOIO TAKHUX CNYTHHKOB,
Hanpumep, B cucreme “Upnanym” (chupma
“"Moropona”) npepgnonaraerca uMerb 66
cnyTHRKOB — no 11 8 KAXA0OK U3 wecTH No-
NAPHLIX nnocKocten. MNpoekry “Upuanym”
BCCbMa cnoXeH u Tpebyer orpoMHLIX Kanu-
TAaNoDNoXeHnn; HaAao nonarars, €ro yaacr-
CA peanuaosarb v B Havane XXI Beka. Ox
3apyMuiBaerca Kak rnobanbHan cucrema
CDfiaW, OXBATHLIBAOWAN BECh 3CMHOS Wap,

Mogo6Hme xe cucremnl, Ho Bonee npo-
CTblc M ACLLCBHC, CO3AAOTCA PAAOM BPYrux
3apy6eXxHuix oupm. Begyrcn rakne pabGo-
Tl YaKXe B Pocchu, 1 HAfO OTMeTHTDL, YC-
necwHo, 6narogapn B TOM YUCAE 1 TOMY, HTO
MCNOAb3YCTCH HCMANDBIA 3aaeN, COSAAHHbIA
pPaHee gnA DOCHHLIX BCNeHn.

Mpyu npoekripoBanun unaxoopburann-

PAVO Ned, 19955, D



1895 — 1995

Cnyruuk ceasu "foney”

HBIX CHCTEM BECbMa CAOXKHA, HO U MHTepec-
HO HaYYHO-TEeXHUYECKaA Npobnema suiaene-
HWA ANA HUX YacToT. [1eNno B TOM, YTO HU3KO-
neTawme cnyTHK HeusbexHo nepeceka-

IOT TRacchi opbura—3emna reocrayuoHap-
HbIX CMYTHMKOBBIX CHCTCM, CO3AaBas Npu
3TOM Hegonycrumbie nomMexu. Ho ecrte oce
OCHOBAHWA OCTABATLCA ONTHMUCTOM — MPO-

CErOAHS1 U 3ABTPA
noABMXHOW PAANOCBSI3N

JNI.ABLJEEBA, HavansHux ynpasnexuvns Muxcesan PQ

Y o camo cnopo “pagnortencgpon’ noxa-
3nBaeT, 410 a6oHeHT TeNnecpoHHOW CCTH MO-
XOT pacCHMTLIBaTL HA KaKWe-To HoBbie yc-
nyr.

B obmunbix TenedpOHHBIX CETAX pagno-
cpeAcTBa UCNONL3OBANIUCH M PaHbLIE, HO
OHH PELUANKH BHYTPCHHUE TEXHOMNOTHYECKHE
npobnemb!, HanpuMep PagHOPCACHHBLIC NN
HHHM HCNONB3OBANKCH ANA OPraHK3aUNK co-
eanHnTenbHuix nuHni Mexay ATC. Tonbko
C NpUXOAOM PaANOo HA AOOHEHTCKKA yyac-
TOK y abOHCHTOB TenedPOHHON ceTh nonABn-
Nach HOBAA BO3MOXHOCTb — NEpeMeL|aTb-
CA B NPOCYPAHCTBE U HC 3aBHCETb OT ANKHB
aboHeHrcKoro kabens.

Ceropann B Mupe cyLLICCTBYCT MHOXECTBO
cHCTOM pagnorenedhOHHOW CBR3K, Npeao-
CTaBAAKLNX BO3IMOXHOCTb ROAYHATb Ca-
MbiC COBPEMEHHBIC YCAYIN BHE 32BHCHMOC-
TH OT MecTonosnoXcHWA abouewnra. B nep-
BYIO ovepeab, 3TO OTHOCHTCH K COTOBBLIM
CHCTYCHMOM COf3N. ’

Havanom pa3svtna NOABYMXHONW paguoTe-
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nec)oHHON cBA3M cHHUTarTCcA 30-e rogni,
KOfrAa B HuKaro n3-3a KpanHe CNOXHON Kpu-
MHWHANbHOW CUTyauKUn ANH NONULENCKNX
bmnu paspaboraHm paguocTaHYnK, UMEB-
e BOIMOXHOCTb NOAKMIOHATLCA K Tene-
cpoxHomn cern. MNopobHbie ceTh, cozpaHHbie
Ha 6a3e pafgnoOCTaHUWA, CYLLECTBYIOT H ce-
rogHs.

B 60-¢ rogbl HAYaNH Pa3BNUBATLCA CUCTE-
Mbl papguotened OHHON CBAi3K Ha NpUHLUNe
MHOrOCTAHUYWOHHOIO AOCTYNa K NY4Ky pa-
AVOKAHANOB, HMEHYyeMOMY “HaCTOTHLIN
creon”. Ho Hacroawmun 6ym B8 pa3snuTumn no-
ABUXHONW CBA3W npownsotuen B 80-e roan,
KOrga NOABUIINCH COTOBBIE CHCTEMb! CBA3M,
Ux rnaBHafn ocoBeHHOCTL — BO3MOXHOCTD
NpeAoCTaBNATL YCNYrH ACCATKAM Thicau
a60HEeHTOB NP 3aHATHHU OTHOCHTENbHO He-
6onbuwo NonocyH HacTor.

B Hauane cucreMbn NOABUXHOW CBA3N
PA3NTHYHBIX HHPM HMENU Pa3Hble TeXHHYeC-
Kue cTaHgaprol, nx obopynosakme buino He-
COBMCCTHMO APYr C APYIOM H3-33 HCNOMb-
30BAHMA PA3HLIX HACTOTHLIX AHANA3OHOB W
oTAHYaOWUNXCH MeXAYy coOo BHYTPCHHHX
NpOTOKONOB..

CerogHa ctpeMaTca K yHudhukayuv cpeg-
cTB paguovenctOHHON CBA3U, YTO NO3BONA-
€732 cHeY MacCcoBOCTH BbinycKaeMoro obo-
PyAOBaKKA, BO-NEPBbiX, LOOUTLCA IHaMM-
TeNbHOrO CHHUXCHWUA €ro CTONMOCTH U, BO-
BYOpPbLIX, bnaropgapa coBMeCTMMOCTH CHCTECM
aboHeHTH ofgHnX ceren moryT 6uiTh obcny-
XKCHbi B APYrMX CCTAX TOTO Xe cTaHAapTa.

OpHOBpeMEHHO C APYTHMK CTPaHAMK B
Poccun rakxe 6mna paszpaborana cucrema
noAswXHoW papvotencdoHHOW CBA3K, NO-
nyuvsuian Haapanue “Anrai”. Nepsan cetb
Ha ee ocHooe bwna aanyuwexa s Mockee B
1962 r. Ecnu B gpyrux crpaHax nopgobHbie
CETH C CaMOro Ha4ana NpeaoCTaBNANK KOM=~
MepHeCKKHe YCNnyri, TO B HaLeH CTPAHE 3TN
CETH NPCAHI3HAHANINCL ANR OpPraHu3aynm
oneparuBHON CBA3KN NPCACTABUTCNAM aj-

6nema 6yper paapelueHa, ¥ HU3Koopbwu-
TanbHbBIe CUCTEMbI HANAYT GBOC QOCTONHOE
MeCYO B CUCTEeMaX YENEeKOMMYHHKaLU KA.

Y nac 8 Poccun pa3seprplBaeTCA HU3KO-
opburansHan cuctema “lorey”, paboraro-
was B agnanasone 0,2...0,4Tymn 1,5...1,6 My
¥ NpeAHa3HAYEeHHaA rnasHuM obpa3som ang
3NeKTPOHHON No4TH (B gansHehWwem npea-
nonaraerca pacNpPoCTPaHnTL €¢ K Ha Tene-
thoHHYIO cBA3b). CHcTeMa HN3KOAETALNX
cnytHnkos “Curuan” (guanasonbt 0,2...0,4;
1,5...1,6; 11...14 Ty) gonxHa NpegoCcTaBNATL
BCe YCNyrH, KOTOpbMK pacnonarait abo-
HEHTH NOABHXXHON pafiHOCBA3N.

B sakniouenne Heckonbko cnop o6 op-
HOM, CErofHA BhHirNsaeswWnM 6NN3IKNM K
chanTacTUMEcKoMy, NpoeKTe HN3Koopbu-
TanbHOW CHCTEMM, KAK MUHNMYM, N3 840
cnyruukos (!), pa6oraowux B AMana3oHe
20...30 I'Ty. Popgunca ator npoext 8 CLUA,
3aech yXe BHO NPOrNAABBACTCH TCHACH~
LU NOrNOTHTL BCE yenyrn cBA3u (BKnouan
TB), npegocrasnsemMuie B HACTOAUlEC BpE-
Mf PA3NUHHBIMKH BUAAMYU INCKTPUHECCKON
csasn. Peanusauna avoro npoekra byper
HEBEpPORTHO [OPOrOCTOAULEeN, HO ACHLIW B
Hero yXe Ha4yanu BKAaAbLBaTLCH, M ACnaT
370 BECbMa cepbe3Hble thupMbl. Hy 4TO X,
KQK FOBOPAT, NOXHUBCM - YBUAUM.

MHHNCTYPATUBHO-XO3ARCTBCHHOrO annapara
ynpasnexns. Cerogus cetun “Anran”, Ho yxe
MogepHu3auposaHtvie, pabortaor 8 120 ro-
popax CYpaHn ¥ ob6cnyXnuaioT okono 35
Thic. dGOHCHTOB, B TOM YUCNEC W HA KOMMEp-
yeckon ocHope. OQHAKO NO CBOMM hyHKL k-
OHANbHLIM BO3IMOXHOCTAM M KONKYECTBY
BKNIOMACMbIX B ceTb aBOHCHTOB cucTeMa
“Anvan” 3HaUWTENbHO OTCTAET OT COTOBbIX
CUCTCM CBA3N.

TonbKo nATL Nev Hasag, a UMCHHO focne
Ha4ana KoOHBEpCHH PAAHOHACTOTHOIO CNEK-
Tpa, Poccun BCTana Ha nyTb CO3AQaHUA CO-
TOBBIX ceTei cBA3u. [peanochiAKOn K KUX
PA3IBUTHIO NOCAYXHWA Nepexof Ha Hoablie
3KOHOMMKYEeCKne hopMbl XO3ARCTBOBAHUSA,
NpH KOTOPOM 3HAYMTENLHO BO3POCAA Aeno-
BaA aKTMBHOCTL HACENEHNA CTPAHDI.

CHayanas peaynbrate KOHKYpCa gns gua-
nasoHa 450 MI'y 6uin BuiGpaH aHanoroBbLif
craugapr NMT-450. Cerogna cetTn 31010
CTaHAAPTa NPOAONXKAKT paboTaTh B CKaH-
AWHABCKKX CTPaHaX, HCKOTOPbBIX CTPaHaX
Bocrouynon Esponnl, 8 Npubantnke, Ha Yk-
pauvse v B benopyccuu. B Poccuit ceTit cTan-
Aapta NMT-450 hyHkuuonmnpyioT 8 Mockee,
Cankr-lerepbypre, KpacHoaapckoMm Kpae,
Mypmanckon obnacrn, Pecnybnukax baw-
KoproctaH 1 Kapenuw » psge ropogos ep-
poneicKon yacTu Poccuu.

Mourn asymMa rogamu noaxe Munucrep-
cYBoM cBa3u Poccnu ana coToBuix ceven
6o npuHHT obuwiecspoticACKUn LHgopoBo#n
crangapr GSM gnanasowna 900 My, xoro-
pbli cerofHA NpuHAT 64 cTpaHaMu BOCTOY-
HOTo nonywapua 3eMnu.

CeTtun atoro craHpapra yxe paboraior o
Mockse, Caukr-llerepbypre, HuXxHem Hos-
ropoge, Poctone-Ha-[loHy, 8 TIOMCHCKON
obnacrn, crposarca euwe B psfe roponos
Poccun.

B 3apncMocTH OT HANTMUKA HACTOTHOrO
pecypca, AONYCKaeTCA BHCAPCHUC K ApYyrisX
cpegceTe papuorencctpboHHON CBA3KN, Npn-
3DAHHBIX YAYHWKHTL MHPACTPYKTYPY HA
Mectax. 3To, npexpae BCEero, OTHOCHTCA K
cucremam, paborarwmmM 8 AUana3oHe
800 MI'y.

O6uwmre npUHYKUOBK CO3QaHuT U Pa3BUTHA
cercil pagnotencdoHHOW cBA3N obuwero
NoNb3oBaHWA BhinK M3noxenn B KoHyen-
ynu, paspaboranHon MuHHcTEpPCTBOM CBHI-
an PO v yTBepXACHHON Ha BCCX YPODHAX.

C BHCAPCHUEM COTOBLIX CHCTCM 3HaAYN-
TCNbHO YBENNYUNCA CXEToaHbiA NPUPOCT
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yucna aboHEHTOB NOABHIKHOK CBA3M. [aK
ecnu go 1991 r, oH cocrasnan 2000 — 3000,
B nocnegyowme roan 8000 —3000 vos 1994
r. uncno aboHeHTos ysennunnoch Ha 14000,
CerogHa B Poccum nx obujee 4ucno cocrag-
naer okono 60000 nporus 17000 8 1990 .
OpHako No pa3BuTUIoO CETEH NOABHXXHON
CeA3n Poccun 3HAUNTENLHO OTCTaeT oT ApYy-
rMX crpaH. [lna CPABHEHUA CKAXEM, YTO
ecnu B Poccuw Ha 100 xurenen npuxogurea
0,025 papunoTtenccpoHa, TO Ha TaKoe Xe KO-
NMMECThO Hacenewnn Wiseywn {(rRotopan B

3TOM Bufe cBA3v NHAUPYET) NpuXoznTCcs
4yTb 60nee 8 pagrorencdoHos, a B gpYyrax
IKOHOMKYECKH PA3BUTHIX CTPAHaX 3ra yudp-
pa cocraenser okono 3. [pu 3toM cpegHnn
eXcroaHbin npupoct aboHEHTOB cocTaBns-
et okono 20%.

Caepxusawcuiump chakropamu paasep-
ToiBaHUA B Poccun coToBbX ceren agnser-
CA OTCYTCTBHME COOTBCTCTBYIOL{Ero oveyecr-
seHHoro obopynoBaHHE, a TaKXe OTCyTCT-
sne HeoO6XxoQUMOro YacToTHOro pecypca,
TaX KOk B guana3onax 450, 800 »n 900 Miy

CAMBIE MACCOBBbIE
CPEACTBA UHDPOPMALIUU

C. r''MYBOKOB, zam. HavyanbHuka ynpasnenunss Munceasun PO

Tenesupenne (TB) v 3sykosoe paguose«
wauue (3B) ctany renepb CaMbiMK NONYnAP-
HBIMH 1 IPPCKTUBHBIMK CpeCTBaMM Mac
coeo# nHpopmayun. Ecnu ropopure 06
INEKTPOHHOM MHOrocTpouHom TB, Yo oHO
HAa4a10 PACNPOCTPAHATLCA CO BTOPOH NONO-
BnHb 30-x rogos (1936 r. — CLUA, Axrnus,
1938 r. — ®paruua , CCCP). B Hawe# crpa-
He OHO cTano npuobperTark No-Hacrofwemy
LWHPOKUIA paamMax CO BTOPO NONOBKMHBLI S0-X
rogos. Paguoseujane sapogunoch npu-
MCPHO Ha 15 NeT paHble MHOroCcTpoUHOro
TB — nocnt OXoH4aHWA NCPBOR MUPOBON
ponHbl. [lepBas BewarenbHan cTaHUKuA 3a-
pa6otana B Poccun B 1922,

3anpowepgwue rogbl B HAWEH CTPaHe co-
3[42HAa YHHUKANbHaA No coOMM MacwiTabam u
BO3MOXHOCTAM pacnNpeACcNUTeNbHAA nepe-
Aaowancets TB w 3B. B atol cetn cerogun
pabovaer oxono 12000 reneBn3HOHHBIX
nepenar4nkoB MolHocrthio or 1 Br go 50
KBT u okono 1700 papuoseuwarenbHbiX
nepepaT4NMKOB Pa3nUYuHbIX AUana3oHos M
MOULHOCTH — OT gecaTkos BatT 4o 2 MBr.

Ann paapavin No CTpane Ka NEPeAATYNRRY
hegepanbHbix, MEXPErnoHanbHbiX U perv-
OHaNbHBIX Nporpamm TB n 3B ucnonbayior-
cA opbuTanbHasn rpynnupoBsKa ua 10 cnyrHi-
KoB cA3u u Gonee 100000 KM Ha3EeMHBIX pa-
AVNOPENEeHbIX ANHWA CBA3N.

C noMowbio pacnpegenuTenbLHOR CETH
OCyLWecTBAACTCA NATH3OHOBOEC BelljaHKe
chopmupyembix 8 Mockee chepepanbHbx
nperpamm TB n 3B, yro noasonser goso-
ANTb UX B yaobHoe aonr Hacenexua sBpemMn
CYTOK Nno sBcen veppuropun Poccum, aanu-
maowen 10 yacopwx noacon, B Kactonuwce

BpeMs ogHy nporpamMmy TB Moryr cMotpers
A0 98,9% HaceneHun, Ase NPOrpaMMnl — Ao
96,5% 1 Tpn 1 6onee nporpamm — go 60%
HaceneHus. AHanorn4HbHM obpasom obec-
NoYNBIETCA BLICOKKY NPOLIEHT OXBaTa Hace-
NCHHA OCHOBHbLIMY NporpammMamn 38,

Ana TB cHavana 6mino suigencHo 12 Ka-
HANOB B METPOBOM ANANA30He, HO BCKOpE
3TOTHACTOTHLIN CNEKTP 6bin HCUEPNAH K No~
TpefoBanochL ocnoeHne ALUNMETPOBLIX
BonH, 6e3 yero 6biNo HEBO3MOXHO yBCNN-
YeHUe YMcna nepegapaeMblX Nporpamm.
Mponcxopgauine NIMCHEHWA B NnonuTHYyec-
KOW U 3KOHOMKYECKOW XH3HK Poccuut npu-
BOAAT K NOABNCHKUIO KAK B UCHTPE, TOK U B
PCrHOHAX HCrOCYAAPCTBEHHDBIX TeNIeBM3NOH~
HbIX KOMNAHWK, ¥ ANs Buigenelnd um TB ka-
Hanos Tpebyerca ocBoeHue Bce 6onee sbi-
COKMX YYACTKOB cnekTpa. Ho TaKoW nyTh
ysennuenna ynucna TB nporpamm He Gearpa-
Hu4eH. [Mo3romy Bo MHOrMX Cny4anx pewars
npobnemy mHoronporpaMMHOCTH Yjeneco-
o6pasHo c noMouwbro ceTer KabesnbHoro ve-
NEeBNACHUA, a TIKXE CNYTHUKOBLIX CHCTEM
HenocpeacTBE€HHOIO TeNeBU3NOHHOro Be-
WaHKUA,

Bonee achdekrneHoe ucnonbaoBaHune
cnexTpacpeacrsamu 1B 3B, yro gaersoa-
MOXHOCTb YBENTHHUTb YACNO nepeaalownx
CpPefcTB B TOM Xe HacTOTHOM NPOCTPaRCT-
Be, AOCTHraeTcH NoBbilicHUeM crabunbHoc-
T HECYLYCH 4ACTOTH NepeaaT4uKoB, Yo~
HbIM CMeLLCHeM HCCYLUNX YaCTOT Nepegar-
MMROB, paboraowinx B COBMECHRDIX KaHa~
nax, v pagoM Apyrux Mevogos.

-MHorue gencrsyouwme KbiHe nepegato-
wué cpepgcrsa TB w 3B MopanbHo ycrape-
nn n HYXAJTCA, A0 UX 3aMeHsl, B Moaep-
Hu3aumny. B xope ee npencront Ha ocHoBe
HOBbIX TEXHONOrMN ynpowaTs NpUHUMUNK-
anbHbie cxembl, nopuituath Kl aveproem-
KuX Kackapgos (cewndac, Hanpumep, 57%
IHCPrin, NOTpebAACMON B INCKTPOCBA3HY,
NPUXoQNUTCA Ha AONIO paguoBewanus!), no-
BbILIATL CTENEHb ABTOMATH3 AL MK Nepegalo-
wux cpeucyB. OrpoMHbIC BO3MOXHOCTH NO~
BbiWweHna IhpeKTUBHOCTH nepeaalowcH
CeTH 3ANOXCHLI DO BHEeAPEHUM YXKe H3secr-
HbiX METOZ0B NepeAayy 3HAUMTENbHLIX No-
TOKOB AlONONHUTENbHOW MHbopMauuu on-
HORPEMEHHO C Nepesavelt OCHOBHBIX NPo-
rpamm TB n 3B,

Bonbwwe nepcnekTuen oTKpbiBatoT undgp-
poBble MeToabl (hopMHUpPOBAHKA, 0OpaboTKH
U nepegasy CUrHanoB (KOTOpLIe HaUNHAIOT
BCe aKTHBHEC BHeAPAThLEA) Kak 8 TB, Tak u
3B. Hanpumep, uudgpposoe TB noasonsaer
6onee apheKrnBHO HCNoNb3ORATL CNCKTP,

paboTalT pagnoanexTpOHHLIE CpeAcTBa
ApYyroro HasuaveHna. OAHIKO HameTHBLUKUEC~
C TEHAESHLUWM N0 HCNPABFICHUIO 3TOTO NONo-
XEeHNA NO3BONAIOT HAAEATHLCH, HTO YXKE B He~
Aanekom GyayuieM COTOBME CETH CBA3M
6yAyr pa3snBaThCR YCKOPCHHBLIMWA YeMMa-
MH. Tak, 10 NPOFrHO3aM OTPACNEeBoR HAYKH
K 2010 r. Yyncno aboxenros ceresn NOABHUXK-
HOM CBA3KM QOMXKHO YBENNYNUTLCA HE MeHee
yem B 100 pas. :

BHigenfeMoil CYTHHKOBBIM M HA3CMHbIM
cucremam, Gnarogapa npumerernio ynd-
POBbIX METOAOB CXAaTUA CHUrHana.

B HacTofiulec BpeMA y Hac 1t 3a py6exom
MHTCHCHBHO BEAYYCA KCCNCAOBAHNUA NO CO-
3apaHnio cucTemM TB nosbllUeHHOFO KayecT-
Ba W TeneouaeHna BLICOKON YeTkocTH (TB
BY). OreuecTBeHHBE CNEUUANKUCTH BHOCAT
cCywecTBeHHbIA BKAag 8 3T paborm. Tak,
UMK paspaborada koHuenyua TB BY-6-7-8,
peanu3anna KOTopol noasonfaer nepefa-
BaTL curHanst TB BY no o6uivuHbiM KaHanam
C nonocon nponyckanug 6,7 n 8 Miu. Kou-
uenyA MHOrONpPOrpPaMMHOre TENCBHUACHNA
MITB-6-7-8 oTKkpbiBaeT BO3MOXHOCTb fne-
pepayy Heckonukux TB nporpamMm B yudg-
poBo# hopMe No CTAHAAPTHLIM KaHaNaM.
3T MeToAL NO3BONHIOT CYLECTBCHHO KO-
HOMMWTb HacTOTHbLIN CREKTP.

3ByKoBOC paguoBeLaHue B Hawe cTpa-
HE MHOrMe ACCATHNETHUS Benoch B Anana3o-
HaX AAVHHBIX, CPEAHNX ¥ KOPOTKKX BOSH C
NoMOLIbIO NEPEAATHNKOB ZOCTATOUHO 60sb-
WoW MOWIHOCTH — 0 ACCATKH, COTHH KKUno-
BaYT ¥ gaxe 1—-2 MBr. 2710 noasonuno po-
BOANTb NPOrPaAMMII A0 HACCICHUA, NPOXN-
paloulero Ha Sonbwnx yaancHuax or nepe-
AQOWNX UEHTpOB 1 paguocTaHuyun. OgHa-
kKo pabora B 3TMX AMANA30OHAX, KaK W3BCCT-
HO, He MOXeT obecnevnTb BelaHue BbiCo-~
Koro Kavecrvsa. [1nf BbICOKOKa4ecTYBEHHOro
YKB 4M seujanna 8 Hawe#n crpaHe Gbin Boi-
pcnel ananasox 66...74 MIy, npuuem gna
cTepeohoHUYECKUX NepedaY B 3TorM guana-
30HE NpUMEHACTCA NoNRpPHaA Moaynauua. B
nocnegHee spema 8 Poccuu cran ocBaun-
BaThCA TakKXe eBPONERCKHA AMana3oH
88...108 Mly (c nunoT-ToHom gna crepeodpo-
HHUK), NPaBAd, NOKA TONbKO HA YCEHEHHOM
y4yactke 100...108 Ml'y. Pabora YKB YM
CTaHLUMA TONLKO B AnanasoHe 66...74 MINy
61 BHIABAHA TCM, UYTO MCXKAYHAPOAHLIN
avanasod go 100 MI'y ncnonblosancsa 8
CCCP gns TB, a 6once BbICOKOYACTOTHHA
y4acTok — gpyrumu segomcraamm, Cervac
3TO NONOXCHHE HOYNHACT MCANCHHO, HO HC-
NPABNATLES — MCXAYHAPOAHBLE Bewarent-
Hbie guanasosbl HauKMHaTocsoboxparecsa
ot apyrux cnyX6. CKkazaHHoe B OTHOWEGHWH
YKB 4YM BCIIaHKUR B NONHOR Mepe MOXeT
6biTe OTHECCHO MK TB,

C obpaszosannem CHI Bosuukna Heobxo-
AWMOCTb YUMHUTBIBATH DO3IMOXHOC MELWA0-
uee gencroue poccunckux cerers 3B Ha
CeTH PCrMoHOB, CTanlUMK 3apyOCKHBIMMU.
B cBfi3an ¢ 3TUM PACCMATPMBAIOTCH HOBLIC
nogxoan K NNaHMpPOBaHUIO ceTen, HayyaeT-
cfi UenccooOpa3HoCcTL nepexofa Ha ceTh ¢
MCNoNb3OBAHMCM nNepegatinkos Hebonb-
oW MOLLHOCTH TaM, Fae 3To onpaBpaHo
TeXHHYECKH W IKOHOMHYECKH.

MpusegeHHbie npuMepbl cBUAETENLCTBY-
10T O TOM, 4TO WMelTcA Gonblune pesepsbl
ANA NOBLIWEHNA KAUECTBA U MHOTONpo-
rPaAMMHOCTH TCNCBH3NOHHOIO U 3BYKOBOIO
sewaHua, achheXKTHBHOCTH HCNOJTL3OBAHUA
4aCTOTHOro CNCKTPa.

PAIMO Mod, 1995 ¢,



1895 — 1995

PALANOOKHA BO BCEJIEHHYKO

P. COPOYEHKO, noxrop ¢un3.-mar. nayk, npodeccop,
raasubin waysrsii corpynumnx OUAH um, 1. H. Jlebenesa

PapuoacTpoHOMKE — BaXKOe Hanpasne-
HHE B HOYKE NO3HAHNA BCeNeHRON, LeNTHKOM
M NONHOCTLIO OCHOBLIBAOLYECCA HA QOCTH-
WeHnax B obnacry papvo. UHTepeCHa neTo-
PHA 3APOXKACHNA POAHOACTPOHOMMNM.

B KoHue 20-x ropoB Bo3HuKNa Heobxogn-
MOCTL 0 pacwMpeHun pagwnoTenedoHHOro
obmena mexay Esponodt n AMepukon, kKo~
TOPLIA TOrga OCyLLeCcTBNANCH Ha AAVUHHDIX
BO/IHaX — uyacvovax nopraka 60 k'u. Ceasb
6bina HoahheKTHRHOW, BOPOrow; Tpexmn-
HYTHMA pPa3rosop cvonn 75 ponnapos —
REHLIW OFPOMHBIC ANA Toro npemeHun. Op-
HKM 13 IhheKTHBHBIX NyTed peLCHNA Bo3-
HuKwen npobnembl BUAECNN B NPUMCHEHUN
KOPOTKUX BONN,

B CWA, 8 renecponHos naboparopuu
Benna, cTan# NPOBOAWTLCH UCCNEROBAHKA
nouex B guanasoHe KB. U xenep nabopa-
Topun K. AHCKUY coopyavn 29-MeTpoByo
aHTeHHY Ha YacTory 20 My, koropasa Morna
BpaljarbCh ¥ onpenensTh HanpasneHue
npuxopa noMmexu. B 1933 r. on obHapyXun,
YTO, KPOME rpo30BbIX PA3PAAOE W APYTUX
NOMEX 3EMHOTro NPOKRCXOXAEHNUA, NOCTORAHK-
HO NPHHNUMAETCA KAKAA-TO HeN3BECTHaA no-
MEXA, UCTOMHKK KOTOPOW nepeMetyancs co
opemeHem no Hebocsopy.

ACTpOHOMD NOMOINYU CBA3KCTaM pa3o-
Gparben B HENOHATHOM ABNICHKMM, B pe3yib-
Tare ypanocCh yCTAHOBWTL, YTO NPHHKWMAae-
Mbl HEH3BECTHLIA PaAVNOCUTHAN UMeeT BHe~
3eMHoe NpocxoxXageHne — uanyyexue npu-
XoAUNO U3 yeHTpa MFanakTukn. 31ov haKkT K
NOCNYXWUN 3APOXA[EHNIO PARWOACTPOHO-
MHH, KOTOpPaA WHPOKO pacnaxHyna OKHo B
KoCMoc, Bo BeceneHHyto.

MpakTuucckoe craHoBNGHHUE pagHoacT-
POHOMMK HAYANOCH NOCNE OKCHYAHWUA BTO~
POl MupoBo# BOWHLL. Y HAT U 3a py6exOM
NOABMAKCH MOLLIHBIC AHTCHHbI K BHICOKOMY B~
CTBUTENbHBIC NpYeMHUKHA. Crano acHo, Y410
ConHuye, JlyHa, nnaHeThl CONHEYHOM CUCTE-
Mbi, TYMAHHOCTH, FANakTHKN U MHOTHE Apy-
rme acTpoHoMuyeckue obrekTol Hanyyaior
PRAROBONHM B LUMPOKOM AHANA3OHE.

Onupasch Ha BLICTPLIA Nporpecc paguo-
TCXHHUKM, PAOQHOINEKTPOHNKK H paguohnan-
KW pagHoacTpOHOMUA CTana CYPEMUTCNLHO
passusarbca. Ona nocrasARET OrPOMKHYIO
MHOPMAaLIHMIO 00 OKpYXaoLLeM HAC KOCMN~
YEeCKOM NpocrTpaHcroe, OOroHasn B 3ToMm on-
TUMECKYIO ACTPOHOMMIO, MMCIOLLY IO MHOTO-
BekoByio ucropuio. C noMouwpto pagunoact-
POHOMMH BN caenaH pAA HTepecHe AKX
OTKPbLITHA,

PaguoacTpoHombl, B HACTHOCTH, OTKPLINK
8 FanakTuke yanBurensHbie o6LeKTH —Nynb-

8 pAIMO iz, 1995 ¢

Capi, PAagMON3NyYerHe KOTOPbIX MeeT -
NYNHCHBIA XapaKkTep C YpeaBuYyaWHON Bbico-
Kon perynapHocTbio. Y nepsoro obxapy-
XEHHOIO nynvcapa, HanpuMmep, nepropa
MexXxpay nMnyascamu cocrasnan 1,33730 c.
TakoR HeOEBIUHLIK XapaKTep NPHUHUMAeMO-
ro pagvon3nyyennn sHavdane npusen K
NpeAnoNoXKEHNHIO, HTO GLINK MPUHATH CHIHA-
bl OT APYTrow KHBHIKIAUVN.

CKOpO CTaN0 NOHATHBIM, YTO NyNbCaPH —
370 HENTPOHHbIE 3B€3Abl, BOIMOXHOCTb Cy-
WecTBOBAHWA KOTOPLIX NpegcKalbiBanach
reopren. OHu cocToAT M3 HenTpoHoB, obpa-
30BABLWWXCA OT CNIKAHKA NPOTOHOB M 3fCK-
TRPOHOB NOA BO3NEHCTBYUEM rPOMAAHLIX CUS
NPUTRKCHKA B 3BC3QAX, FAe BHIropeno apep-
Hoe ropiouee, [1NOTHOCTL HECNTPOHHDIX
asespq rpoMagHa; 1 cM’ Macchl nynbcapos
BECHY COTHH MYINHOHOB TOHK!

Mynbcap, Kak orpoMHbLIA BOAYOK, Bpala-
€TCR BOKPYr CBOeW CCH C O4YeHb 60MbLUMM
NOCTOAHCTBOM, YE€M ¥ OTIPEAENACTCA CTPO-
ran NepHoANYHOCTb ero nany4HeHna. 31o
CBOWCTBO YXXe HAlWNOo CBOE NpUMEHeHHKe: Ha
OCHOBE MMNYsIbCOB NYNbLCAPOB CO3AaHM
CBEPXTOYHbIO 3TANOHLI BpeMEHH, KOYOpHE
NpcBOCXOANT MO CROUM NapaMeTpam aTtom-
Hble cTaHgaprol,

He Metiee nHTepecHbimu 0BvexTamm oka-
32NMCh KBA3aphi — HCTOYHHMKW KOTMHUYECKOo~
ro paguousnyeHra oyedb MaNbIX yrnoBbiX
pasmepos. Okasanoch, 4T0 370 oHeHb ypa-
NEeHHbie FANaKTUKK ¢ AKTNBHBIMKY AAPAMMA,
M3NYYAIOWHUMN MOUHBE NOTOKK pagno-
BoNH. Buigenneman KBasapamu 3HOpPrug
CYOJIb BENVKA, YTO B HacToAULee BPpEeMA HeT
obuwenpuaHalHoro o6bLACHEHHUA 3YOro Npo-
yecca. i

PapuoacrpoHomuyeckne Habniogenvn
NPUHECAK el OfHY HEOXWAAHHOCTL, BuiNno
BbiABAEHO, YTO B KOCMOCEC, B MeX3Be3QHOoN
cpege cogepXarchi He TONbKO ATOMBI, HO M
AOCTATOMHO CMOXHLIC MONEKYALI, UMEIO-
uMe B ceoeM cocrase Ao 13 atomos. Orcio-
AQ BO3HWKNH MHTEPECHENWNE BONPOCHI: MO~
XET NN CHHTEe3 B KOCMOCe 3aiTH TaK gane-
Ko, 4YTo oSpaayiorca 6uonoruyeckue mone-
kynui? O6pasosannch nn monekynbl 6enka,
Q 3aTeM W XK3Hb HaQ 3emne B peaynbrare
YAA4YHOro cve4CeHUA cnyuanHbix obcron-
TENbCTB MNY 370 6bifl 3aKOHOMCPHb 3BO-
NoUKOoHKBIA npoyecc? B Teuenne paaa ner
PAAMOACTPOHOMMB ACNANY HECOAHOKPATHLIO
NONWTKM COHAPYXKTL B XOCMOCE MOJICKY-
Nl TARUKUHA — AMUHOKUCAOTH, ABAAIOLLECH-
Ccfl cOCTaBHON YacTbio Bonkon. HeAaBHO 21K
HACTONYMBLIC NOMBITKK, KAXKETCAH, NpHBeny
K ycnexy.

U ewje ogHa npotnema, Kotopyw Heo6-
XCAMMO YNOMAHYTH U B POWCHKKW KOTOPOH
PAAHOaCTPOHOMKA MOXKECT CHirpaTh OCHOB=
Hyto ponu. Peyb aer o Nonucke BHE3IEMHbBIX
yusrunnaanun. Ecnu oHM cyujectsyroT, Yo
CBA3b ¢ HUMH, Be3ycnOBHO, fOMKHA NPON3-
DOANTLCH C MOMOWKLIO paguo.

12-meTpossti paguoresneckon Guduyeckoro nHeruryra nm. f1.H.Jle6egesa



MHOIFOorpAHHOE PAAUO

B atom rogy uenoseyecTBO OTMeYaer
100-netne papma. Hemuaro crapuie anekr-
pHYecTBO, ABHraTeNnb BHYTPEHHEro cropa-
HUA U APYrUe NPHHUNNKANbLHBIe OTKPHITHA B
HayKe n rexuuke. NMuceMeHHOCTH OKONoO
5000 nev. CovHn n Thicaun net beckonevHo
Masibi MO CPABHEHKUIO € COTHAMW MHUNNTMOHOB
nerT IBONIOLKKA XHU3HN U 9 MUANHAPAIMU NeT
so3pacra 3emnn. loaromy ecnu rge-nubo
¥ COTb PAa3yMHAA XXH3AHb, TO OHA C NOAABAAKO~
Wen BEepPoATHOCTLIO CYWEeCTBEHHO cTaple
HOLLEW W COOTBETCTBCHHO JHAET U ymeer
6onbwe Hac. Unchopmayun o Tako#h yueu-

nn3aynk 6eckoHeY HO LEHHA, OHA OKyNuNa
6Gbi BCe 3aTPaTh HA HAYKY 32 BCE BREeMA pa3-~
BMTHA YenoBe4ecTea.

Ho Kak HanTh gpyryo yusnnusauwio?
Bpaa nu 3ato nponaonaer cny4yanHo. 3pech
HY>XHa NNAHOMEPHAR U LeneycTpeMneHHan
paborta. CHayana Hago BHIABUTH OTHOCH-
TeNbHO “CMNOKOWHbIC” 3apeagbl, ¥ KOTOPHIX
ecTs nnaHerthl. C NOMOLYbIO ONTHYECKNX Te~
NecKonoB pellnTb 3Ty 3apa4Y HEBO3MOXHO,
CseTyeHTpanbHON 3Be3bl HACTONbLKO APOK,
YTO B €@ opeone He BHAHBI NNaHeThl. Hy)XXHbi
Gonee gnuHHbie MHppaKpacHbie WNK paguo-

KBY B BEJIbIX XAJIATAX

0. BEL{KUHN, goxrop Pu3.-mar. Hayx, npogeccop, 3as.
naboparopuesi UP3 PAH, aupexTop UHcTuryra
INEKTPOMArHNTHOW OHONIOrunN n MeRuLNHbI

B meguunHe — obnacty, 3aHMMaIOLENHCA
3popoBbbeM noaen, yxe gapHo Haxopar
NpUMEHeHne 3INEKYPOMITHITHIE BONHB ca-
MbiX Pa3nuYHbBIX YacTor. Ho Hanbonee UH-
TepeCHO BO3AEHCTBUE Ha OPraHnaMm uveno-
BEKA MUNNUMETPOBBIX BOJH, T. €. BONH Hac-
TOoTOH nopraka 30— 300 Ty, oTHocALMXCS
K KpanHe Brcokum vacroram (KBY). Akape-
mHK H. [1. [lesarkos, foxTop hit3.~-MaT. HAYK
M. b. l'onanry, paboras co cBouMH Konnera-
MH Haf coaflaHuem namMn o6paTHOW BONHbI
rurarepuyoBbix HacroT, ewje 8 1965 r. BbicKa-
32/1TM NO TCM BpeMeHaM cMelylo, NOYTH
¢haHTracTuyeckyio runoresy. Kparko cmbicn
ce cBofMnca K cnegyolemy. Knetkn xu-
BbiX OpPraHn3mos obMeHunsaoTcA HHpopMa-
uuen apyr ¢ Apyrom HMeHHO 8 3TOM y4acT-
Ke J/IEKTPOMIrHNTHbLIX KonebaHui, Tak Kak
OH 3DWHMLIECH OT BHEWHWX €eCTECTBEHHbIX
(rannnumerposbie BONHBI NOTAOWAOTCH aT-
Moctpepofi} nuckyccTBeHHBIX (He Bbino npu-
6opos, reHepupylowux Takne Konebanun)
M3Ny4YeHHA ITOro cnekTpa 1Hacror.

MNosgHee 6bino o6HapyXxewo, 4TO BO3-
GyxpacMbie XXMBOW KNETKOW TAKHUEC BOMHYI
PacnpocTpaHAIOTCA NO NOBEPXHOCTH ee
MeMOpaHbl B BUAC aKYCTO-3NEeKTPHYECKHX
BonH. Makcumym Kono6auunit MmemGpann,
obecneunsalouer Bce (hPyHKLUNKN KNETKK
{vpamcnopruposka u obmen sBewiecTB M T. 4.),
nexny 8 KBY grnanasoxe.

JkcnepuMeHTb NccnegoBarenew npuse-
nn K BHBOAY, YTO KAK KJIETKK, TaK H opra-
HN3M B LEeNIOM aKTMBHO Pearnpyor Ha BHeLu-
HKEC 3NEKTPOMATHNTHBIC BO3ACHCYBHA MU~
NUMETPOBOroc ANANa3oHa BonH. Tak B OHko-
noruyeckom uexrtpe B Mockse b6uino obha-
PYX€HO, HTto ecnu 6onbHbie fo Npoxoxpe-
HWA PEHTreHOBCKONW UK raMMA-TEPaNKUN NN
NPUHATHA XMMUYECKUX NpenapaYos obnyya-

nncb KBY-BonHamMwn, TO y HUX HE OTMeHanoch
YXYALEHKA COCTABA KpoBK. 3TO NnoATBEPX-
Aano GnaroteopHoe BNHAHKE HA KPOBOTBOP-
HbiA Npouecc MUANKMCTPOBBIX BONH.

C 1977 r. 8 KnuHukax Poccuum, ¢ paspewe-
wun Munagpasa CCCP, cranu gocrarouso
wHpoko npuMeHaTh KBY-Tepanuio. Meguku
ovo6pany Tpu ANKUHB BONH — 4,9 MM, 5,6 MM
¥n 7,1 MM, KOTOpbie NO3BOAAT fJoburben
HauNy4ywero repanesTnyeckoro acgpchexra.
AN KaxXA0W N3 ANVH BONK BHNYLEHb Thi-
caumn MeguurMHcKnx annaparvos - KBY nany-
yarener. ICTOUHMKAMU INCKTPOMATHUTHBIX
xonebaxnnin B aTux npubopax cnyxar nasuH-
Ho-NponeTHbie guoam HAK anoabl Nanka, Ux
BbIXOAHQA MOWHOCTL COCTaBNAGY BCEro
okono 10 MBT Ha 1 cM", NnpH 3TOM OHH ath-
hexTHBHO NOMOTaIOT M3NEeUnBaTh MHOrME
Hepyrn.

bBuonory cUKMTaloT, 4TO AENnOo 3gech He B
TEeNNOBOM BO3AEHCTBHKU NPU oBnyHeHHN
Gonbxoro, a B nepegaye ocnabnenrbiMm 60-
NIE3HbIO KNeTKaM NopuHK HHpOPpMALIKK, KO-
TOPaA aKTMBU3MpYeET nporekarune B HUX
XuMnKo-6nonoruveckne o6MeHHbe npo-
yueccsl,

Bonee pgByx MunnnoHos 60nbHBIX Npo-
wnu neyenne Mmerogom KBY-repanun. Cpe-
AW HUX cTpagaouwmne asseHHon 6oneanbio
Xenyaka B ABeHAfUaruNepCcTHON KULUKH,
nwemnveckon Goneaubio cepaya, runepro-
HHen, HeKoTOPbIMU HEepBHbIMYU 3abonesa-
HuAMK. Mlaneyenne or pagukynura crano
o6H4YHON cTaHpaapTHOW cuTyayuen, Ceivac
peub naer 06 yroMHeHU METOAKKY NOAHS-
THA HMMYHHOTO cTaryca nlogen, nepene-
CLUMX paguaynoHHoe obnyvyeHne, CANbHBIE
CTpeccoBne NOTPACEHUS.

MpakTHKa NoKa3biBaer, YTO KaXaana U3 Ha-
3BAHHbIX BbILUE ANNK BOJTH HAXOAUY NpUMe-
HEeHHE NpY NeYeHNK Tex UNKU HHbiX 3abone-
BaHWA, K ycnexy npuBoamnt u KombuHayua
obny4eHrnA HAa HECKONbKKX YacToTax.

PaspaboraHa KoHUenuna BO3gencTBunA
obnyueHua Ha aKTHBHbe GMonornyueckne
TOUKK, BHONOrM4EcKn aKTUBHBIC 30HbI, KPYN-
Hbleé CYCTaBHi, OTKpPbITHie paHn, B Mockse
6onee 20 nevebHbIX yupeXxXgeHun, B MX Ync-
ne Oxkonoruyeckun yenrp, UNTO, Oxkono-
rudecknn HUW v, T, A, Fepyesa, yxe on-
pobosanu n npuMeHsioT obnysicHue B Mun-
nuMeTpoooM anana3oHe BonH. I Bo MHOTUX
cny4yanx 6eanckapcrBeHHan namn B co4erta-
HUKM ¢ nexapcrsexwHon KBY-repanus gaer
NONOXKWTENbHbIC Pe3ynbyaThl.

Hanpumep, KBY-repanua nomoraer npu
TAKOM CYOHKOM 3060M1eBaHUN, KaK NCOpHas.
B 6-i 6onbHnye cxopon nomowyy 8 Mockae
C NOMOULbIO TAKOrO M3aNyvYeHUA yYAanoch
NOYTH HANONOBHUHY CHHU3WTL CMEPTHOCTD
6GonbHbIX, y KOTOPLIX BO3HWKNO OCTPOE OC-
NOXHEHWEe — TaK Ha3bkiBaeMoe fiHCCUMCHN~

BO/HbI M O4EHD BBICOKOE YrNoBoe pa3pelue=
Hue. U papuoactporHomMua cnocobHa pe-
WNTH 3Ty 3agavy. Ee MeTtoab noaponaioT co-
3paTbh HHTepchepoMeTpH C YyrnoBbiM pa3pe-
WeHHeM B MHKpPOCEKYHAB AyrK, 4To Heob-
XOAWMO NS TOro, YTobnl oTaennTbL nNnaHe-
Thi OT LLEHTPAALHON 3BE3AML.

Ha ocHoBanui NONyHe HHBIX JaHHBIX fon-
»Hb ObiThb oTo6panbl Hanbonee nogxopsn-
UMe KAHAWAATH, B X HANPABNEHWW W Crie-
AyeT NPOU3BOANTL NONCK PAANOCHIHANOS OT
BHEAEMHLIX YHBHTU3ALUA, -

POBaHHOE BHYTPHCOCYANCTOC CBCPThiBAHWE
KPOBH,

B nocnegHee BpeMa BHHMAOKHHE YHEHbIX,
3aHuMMaKuuxca npobnemamu Gnonorun w
MOAMLMHD, OOPILLCHO HA H3YHCHKE YaUBHK-
TeNbHLIX CBOWCYB CaAMOTO TAMHCTYBEHHOTO
XupKoro muHepana 3eMnu — soaul. OHa 06-
nagaeT yHuKansHo# cnocobHocTbio 3ano-
MHHATb MHPOPMALKIO, KOTOPYIO HEeCyT MHUA-
nuMerposbie ponkb. MaBecTtHo, 41O BOAga
cambit cunbHblit nornoturenb KBY-nanyue-
HuA. Bogauo# cno 8 1 MM ocnabnnaer ua-
nyyeHune B 10000 pa3 Ha AnuHe BOAHL 2 MMm!
W ecny ¢ 3THX no3KMuui npoaHannanpoBatb
BO3AEHCTBHE HAa KOXY 4Yenoseka, Koropas
Ha 68% cocyonT N3 BoAwl, TO MOXXHO 3ame-
TUTb BAXKHBIC NONOXNUTCNbHDLIE H3IMEHCHNA B
thyHKUNOHUPOBaHNY ee KnoToK. OauH u3a
pe3ynbTaron o6ny4UeHUA — YCKOPCHNWE CHH-
T€32 UMMYHOKOMMNETEHTHMX BEWCCTS, NPU-
MepHo Ha 50, a uHoraa v na 100%.

DU3anKaMH ¥ BPa4YaMH 3aPHUKCHPOBaH U
Taxkown achpexr: npoTeKaHWe KpoBy B Kanun-
napax Gnarogapsa obny4yenwio ysennunnaer-
cA Ha 60% wn 3a 10-15 ccaHcos yaaerca nuK-
BMAWPOBATL 3aCTONHLI® ABNEHHUA B KOHECY-
HOCTAIX NPy O6GNHTCPUPYIOWEM JHAAPTEPH-
Te.

BoageicTBne Ha KOXHbBIC NOKPOBHL! MOX-
HO OGBACHKTDL TEM, YTO KOXHbIE peLenTophl
BOCTIPHHMMAIOT HHPOpMaLKIO, KOTOPYIO
NPUHOCAT MUNNUMETPOBBIE BONHbL, ¥ yBenu-
YMBAIOT FMAPATALNIO KOXH, T. €. AENAIOT ee
6onee snaroHachiL€HHON. A Begb u3secT-
HO, YTO B Npolecce CYapeHHUA NPoUCXoaNT
Aernaparauna KoXH h OHA cTaHoBrTCH Oo-
nee cyxon. Mlmaparvauna cnocobersyer no-
Bbillennio suipaboTYKKN B Knevtkax 6Guonoru-
YecKW aKTMBHLIX BelwecTs, KoTopbie B Or-
POMHBIX KonuyectBax sbibpacniBatorcs B
XUQKylo cpeay oburanus, pasHocarca B
He#n, Bnarogapna aromy faxe HeobnydeHHuie
KNEeTKN nony4aoT AONONHUTENbHYIO NOp-
yuio Gronorpdeckn aKTMBHbLIX BeLjecTs ¢
HauMHaoT PyHKUHOHHpOBaTh bonee 3aHep-
rM4HoO.

YausurenbHuie BeUn NPOMCXOAAT U B
6uotexHonorum, Mog BAMAHUEM MUNININMET-
posoro obnyyelns OypHo pa3puBacTch Ta-
KON (haHTACTYUHECKUI 3CMHON NPOAYKT, KaK
BOAOPOCHb CNUPYNNHA, KOTOPAA NO nNUYa-
TeNbHHIM cBOMcTBaM Dorave nweHuyb 1
COeBbiX, B Hew Gonbwe 6enKoB, BUTAMKUHOB,
AMMHOKKUCNOT, MWHEOPaNbHbiXx conei. flo
70% racch cnupyNHHL yCBaWBaeTcs opra-
HH3IMOM YenoBeka. CnupynuHa yxe Hawna
npuMeHeHue 8 chapMakonoruu LLisenyapus,
rAC Ha ec OCHOBC BHINYCKAKOTY Tabnerku anf
rMNeproOHNKOB, B ANOHUK cNUpYynnHy pobas-
NAIOT B ACTCKME CNAAOCTH W OHA BOCNONKHA-
€T PayYHOH NUTaHKA Yy ACTCHA C NNOXKHM anne-
THTOM,

B 6yayuwem 3ta yaueButenbHan sofo-
POCHb NOMOXET PEWNTL NPOAOBONLCTBCH-
Hy1o npobnemy. E@ MOXHO Bbipalyusarth B
6onbluux KonuyecTBax B cnoyranbHbix bac-
ceHax, obnyvyaeMbiX MUNNHMETPOBBIMH
BONHAMM,

Mpobnembl, 0 KOTOPLIX WNA 3[€Ch PeYb,
npyUBneKalT Bce 6onbuiee BHUMaHKUE Hay-
KM WM NpakTHKK. Yxe onybnnkopako 6onec
1500 pa6orB 06nacTn ncnonbaosaxnnn KBY-
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Ycranosxka KBY-repanum

TCPaNWK, NO 3TON YEMaTHKE 3aHULCHO 3HAa-
YyUTenvHoe YNCcno pucceprayuni. TonbKo B
PoccumebinyujeHo bonee 20 Thicay annapa-

tos KBY-repanuu. U rem He MeHee munnn-
MEeTPOBHLIN AUANA3OH HACTONbKO HencHep=
naem, 4vo Tpebyer opraumaayun 6onee mac-

ANATTASOHbI PAONOJIOKALIUU

A. KOPOTOHOLWKO, kaHa. TEXH. HayK,
3aMecrurens MuHUCTPa TpaHcnopra PQ

Mepsbie orcHeCYBEHHBIC PAagNONOKATOPH
6611 co3panm B 30-x ropax , a 6oesoe Kpe-

eHne OHM nony4unu (crtanyun PYC-1 n
PYC-2) Bo BpeMa (hHMHCKON KoMnaHWUM
(1939—-1940 rrsn B AHX o6opoHul fleHnHrpa-
Aa B roab Benuko# OrevdecTBeEHOW BOWHNI,
Ormevan nonyseKoso# 1wbunen Bennkon
MNMo6eani, MOXHO C NOMIHLIM NPOBOM HA3bi~
BavThb P2AVONOKATOPHN B YNXCNe Tex Buaon
OpYyXHA 1 60enoi TeXHNKHK, KOTOpble Npu-
6nuxanun nobegHoie aun 1945 r. B nocne-
BOEHHbBIE rofibl PAANONOKALMA CYANA WHPO~
KO MMPHMEHATLCA He TONbKO B BOEHHOM fiene,
HO ¥ B FPAXAQHCKHUX LENRX, B HAYYHKIX NC-
CNC/OBAHNAX.

CerogHna pagnonoKayms CYana OCHOBHbIM
CPepCcTBOM ANCYaHLHOHHOIO NONYYCHUA KO-
OpAXHAT OOBLCKTOB, HAXOQRLIUXCA HA 3EM-
ne, Ha Mope, B Bo3ayxe i Kocmoce. Papuo-
noxauuoHHbie craHyun (PFIC) sensworcs
TNaBHbIM 3NEMEHTOM B CHCTEMaX ANCTaHLK~
OHHOrO yNpaBncHuA oGbeKTaMKu: pakeTamu,
caMonetamm, KopabnamMu u T. .

Ecnw 3aparbch BONpocomMm, Kakue auana-
30HL PAANOBOJTH HCINONLIYIOT CErOAHA pa-
AWONOKALHUOHHBIC KOMRNEKCHI, KaK OHK HC-
nonb3ywr ocoGeHHOCTH noBegeHKMA
3NEKTPOMArHNTHOIO N3NYUCHHA HA Pa3HbX
YacToTax, YO, OTBEHAN HA HEro, OTMCTHUM,

10 pPAAMO Ned. 1995 +.

4YT0 nokaropu, paboraouue B paguoguna-
NnasoHe, HCNOJbayoT BONHLI ANTUHONK OT Ae-
CAITKOB MCTPOB 40 MHNNWMETPOB U cybmnn-
NUMETPOR.

Hanbonee HMakovacTOoTHHE QUANA3OHB
— ACKAMETPOBHE — HAXOAAT NPUMCHCHHKE B
TaK HA3bIBACMbIX 32rOPU3OHTHBIX Pagnono-
Karopax, NpeaHa3HavyeHHbX ana obHapy-
XeHNa caMmoneToB U APYrux o6LeKTOB HA
PACCTORHUAX A0 HCCKOMbKUX THICAY KWNO-
MCTPOB. ITH CTAHUHH HCNONB3YIOT CBOACT-
B3 KOPOTKUX BOMIH OTPAXKATbCA OT BEPXHUX
MOHU3NPORAHHDIX CAIOEB aTMOCepbl ¥ TeM
cCaMuiM NO3BONAKOT KaK Obi 3arnanyTh 3a pa-
ONOTrOpH3OHT.

Hnako4yacTOoTHLI MeTpoBHH gUana3oH
nMeerT ele oHy ocobeHHOCTL: B 3TOM gua-
NQ30HE CAMONEThi UMEIOT NOBLILLIEHHHIE OT-
paxatoune cnocobHoct — B 200 1 Gonee
Pa3 NO CRABHEHNIO C ACUMMETPODBDBIMH W
COHTUMETPOBLIMA ANaNa3oHaMH.

OpHo Bpema 60NbLIONA HHTEPEC BI3BANK
ny6nukayuu o6 amepukaHckux “camone-
Tax-HesuaumKax”. Tak BOT NpaKTHYECKHU He-
BHAMMbBIA CaMoneT B pagMoAnanasoHe co-
3aaTh HeBoamoXHo. Ecnu oH cna6o orpaxa-
€T CUrHaA B OQHWUX AUANABOHAX, NYCTb AaXe
H2 WHPOKOM YHACTKE YacToT, TO OH BHAEH
Ha Apyrux. Kak npasuno, 310 MMEHHO Hn3=
KO4acCTOTHbIC METPOBBE BONHKbI, C NOMOWbIO
KOTYOPbIX ¥ O6HapYXKuBaTCH neTalme o6b-
exTbi. B HU3KO4aCTOTIHOM yHacTKe paguo-
ANANa30Ha TPYAHO NONYUYNTb BHICOKYIO TOY=-
HOCTbh onpeAencHUA KoopanHar obnekros.
MoaroMy ana Gonee TOMHOro KOOpAUHATO-
MCTYPUPOBAHHUA Ha MEHbLUWX AONLHOCTAX —
AO HCCKOMbKUX COTEH KITOMETPOB — MUC-
nonb3ylorcs pagnonoKaTopsl AeyuMeTpo-
BOro U CaHTUMETPOBOro ANANA3OHOB, B KO-
TophiX paboTaey OCHOBHAA MACCa BOEHHBIX
NrpaxgaHcknx pagapos. [ing o6ecneverus
Heo6XoQUuMON TOHHOCTH N pa3pelwauien
cnoco6GHOCTK B TaKNX pafapax NPUMECHRIOT
QHTCHHBI C PA3MEpPaMK, NPEBHILUALNMY B
ACCATKK pa3 ANWUHY BONHbBI INCKTPOMArHNT-
HOTO U3NYHECHHUA. 32 cHeT ITOro AOCTHIAOT-
CSl Y3KKe giarpaMmbl HaNPaBAEHHOCTH U3~
NYUYCHWA ¥ NPUEMa PO NOBONHK, YTO ¥ NO3BO~
NAET NONYYaTLh BLICOKYIO TOMHOCTb.

BHyTpu 3710ro AManasoHa gnuHa Bonwbl
pagapa BuOMpPaCTCR C yHeTOM HCKIIOHECHNS

wrabHoro nayueHunna B Poccuu. Unave npen
n paspaboTku poccuncknx hH3IUKOB W Me-
AVIKOB MOFyTYnsbiTh “30 OKECaH" ¥ MB c ono-
3AaHMEM, KIK 3TO He pa3 cny4anocsk, npu-
CTYNUM K UX BHeAPEeHUIO B CBOEH cTpaKe.
HepasHo amepuKaHLUbl KYNuUnu y Hac ogHy
M3 NepecneKTUBHLIX (PH3NUYCCKNX YCTAHOBOK
BMeCTe ¢ nporpaMMHbiM obecneyennem
Aana n3yyenun achcpexra soagencrevn KBY
N3ny4eHna Ha XHNAKOCTH B Kanunnspax. Oa-
HAOKOMHBLUNCD C HCH, OHW NPUrNacwunyn B
Temnn-yunsepcurer id)una,qeanmﬂ) Ha-
WX MOROABIX YueHbiX- Suodhuankos, kovo-
pbie TPyASTCH TaM BOT YXKE TpeTui roa. 3ror
onuT Hac, Npasaa, Koe-4yemy Hayvun. Mo
CO3AaNM HeflaBHO HaCTHLIN HAYHHO-HCCNe-
AoBaTenbCkuh MHCTHTYT (MHCTMTYT IneKTpo-
MarHMTHOW GMonoruy U MeguUKUHI), rge
o6vegNHEHHBIMK YCHIIMAMMY CREYNINNCTOB
SyayT pacwupaThcA HCCNEeROBaHKA B 06-
nactn KBY » paagaﬁamaarbcﬂ MCUHULNH-
ckue TexHonorun XXI sexa.

noMex B BMAC OTPAXCHHLIX PAQHOBONH OT
3emMnn, MecTHbIX npegMeTos, obnakoo #
Apyrux MmercoobpasonaHui, YKaszaoHHbIC OT-
pPaXeHnA NO-pPa3HOMY NPOABAAIOTCA Ha pas-
HbIX HaCTOTaX W3NYYCHHUA, U NPAaBUAbHLIA
Bu6Op AnuHbl BONHM Pafapa B 3HAMUTENb-
Ho#l MCpe no3ponfaer oNnTHMU3KpoBaTL €ro
KOHCTPYKLHIO,

Ana nony4yennna oco60 nbicoKoro paspe-
LWeHKA WK ANA NOCTPOCHUH Manorabapur-
HbIX PAAVONOKALYMOHKBIX CTRHUWA 3a cyer
YMEHbLUWCHWA PA3MEPOB AHTCHH HCNONL3Y-
IoT ewe Gonee KOPOTKHUE BONHL — MWANK-
MeTposbie (Haubonee 4acTO0 NPUMCHSIOY
BONHL! gnuHo# ot 3 go 8 Mm). OcobenHocTy
3T0r0 ANaAnNa3OHa — IHAYWUTCNbHOC NOrno-
LweHne BOAH RPU PACNPOCTPAHEHWH B aTMO-
ccpepe. MNoaromy ans ycnosuw paborwn ra-
KX pagapoB B NPU3EeMHbIX cnosix atmocde-
Pbi HCNONbL3YIOT TaK Ha3biBaeMbie “OKHa
NPO3PAYHOCTH"” — YHACTKM QHaNA3OHA C MK-
HUMaNbLHLIM NOrNOWEeHWEM INEKTPOMArHNT-
HbiX Kone6GaHui. B HexoTopbix cny4anx (Ha-
npumep, ana obHapyXeHun o6bekTOoB Ha
choHe 3emnu u3 KocmMoca) CBOWCTBA NOBLI-
LUEeHHOro NOrnoWEeHNA MBNNUMETPOBLIX
BONH MCMOMb3YIOT ANA YCTPAHEHUA MeLUalo~
wero snuAHKUA poHa 3emnu. B atnx cayua-
AX papap, Haobopor, paboraers “oKHax no-
rnoweHua’” — yqacTkax MHUNNHMETPOBOro
AHAN230Ha C MAKCNMANbLHLIMK CBORCTBAMM
NornoweHns pagnoBoOSH.

Hapspay ¢ nokaropamMy, NCNONb3YIOWHMH

3KMK CNEKTP pagnoyacTor, cyuiecrsyior
!’J‘IC. H3NYHAIOUWWE CHIHANB OYEHb LNPOKO-
ro cnexrpa. 970 TaK Ha3biBaeMaA WHWPOKOo-
nonocHan paguonokauma. C TakumMm curHa-
namun ¥ paboraioT papapbi, Koropoie “Bh=
AAT” cKBoab 3eMnio. [epepatynk paguono-
KaTopa nany4aer WHPOoKONONOCHMA CHIHan
6e3 Hecyuien vacrors, KoTOpNA pacnpo-
CTPAHACTCH B NOBEPXHOCTHOM CNOEC 3CMNHK
— Ha rMy6HHY 40 HECKObKNUX AECATKOB MOT=
pos. lNpu 3TOM 3NEKYPOMarHWTHaA IHOPINA,
B 32BHCHMMOCTH OY HacTOThl, NPOHNKALCT HA
pasHyo rnybuHy ¥ No-pasHoMy OTpaXxaer-
CA OT TeX AW NHbIX HCOAHOPOAHOCTCH rPYH-
1a. [lo3ToMy CNeKTp OTPaXCHHOTO CUrHana
cogepXuT bonvuon o6beM HHpopMaLir ©
CTPYKType U CBONCTBAX 30HANPYEMOro
ydacrka. Takue PJIC okasannce secuma no-
ne3Hbi ANA peKorHocyWpPoBOMHbIX paboT Ha
CYponTeNnbHbIX Nnowanxkax. Ornagaer Heo6-
xopguMocTe 6ypuTb Wypdu, 6path Npobn
rpyHTa, Takoh Mevyon noxkaynu npumMenxner-
cfi Npu onpeAencHUM NPOYHOCTH M HANNY KA
BRYTPeHHNX aedhekToB aBToMarucrpanen,
noCafoO4HbiX NONOC a3pOoNopTOs U T. A,

Cywecrsyior pagHonoKaTopbi, NCNONb-
3yloune He WHPOKONoNOCHLIA cUrian, a



MHOrOrPAHHOE PAQMO

thMKCHpOBaHHbBIE CBA3AHHBE YacToThi. Ha
TOKMX NpiHuunax paboraior TaK HaabiBae-
Mbie "HenuHerHble pagronokaTopn'. Tako#
papap obny4yaer obvexr Ha ofQHOR HacToTe,
O OTPAXEHHBIA CHFrHan NPUHHIMAaEY Ha 3Ha-
YUrenbHo Gonblen, HanpuMmep, Ha TpeTben
FapMOHKKe OCHOBHOW HacToThl. Ecnu obny-
Yaembie 06beKTH cofepXkar Gonblioe Konu-
4eCcTBO KOHTAKTOB THNa “Mmevann-merann”,
TO HA 3THX KOHTAKTaX NPOUCXOART HENUHCR-
Hble Npolecchl, B pe3ynbrare KOTOPbIX Npo-
HCXOAKT BO3PACTAHME YPOBHA OTPAXEHHO-
Fo cHrHana Ha Tpevse#l rapmoHuKe. Ocrans-
Hblie yMacTKH o6beKTa oTpaXaloT CUrHan
TONbKO HA OCHOBHOW HacTore, YTO NO3BONA~
evBHAETb, HaNpHUMep, MeTannnyeckne obb-
eKThi, 3aMACKHPOBAHHbIC NIECOM WA HCCKY~
CTBEHHBIM ANINEKTPHHECKHM NMOKPHITHEM.
W3 nanoxenHoro sgoch BuAHO, KaK B pa-
AHoNIoKaLKMK NCNONb3YIOTCA CBOWCTBA M
0Cco6eHHOCTH PaAHOBONH B LUHPOKOM CNEKT-
pe qacror. BMecre ¢ reM, 310, KOHEYHO, ga-
NeKko He eQUHCTBEeHHbIA cnocob onTHMK3a-
UMK XapaKkTepucTnk pagnonoxaropa. Co-
spemeHHbid PJIC — 310 cnoXxHerwun pa-
AVO3NEKTPOHHMA KOMNNEKC, B KOTOPOM LLH=
POKO MCNOAbL3YIOTCA, KPOME TEXHHUYCCKUX
CPeAcTB nepenayn U NpPUEMa pafuoOBONH,
Pa3NMYHBIe BHAD TeXHUKK obpaborku pa-
HOCHIHANoB W cogepXalenca B HUX UH~
gaopuaqnu. Peaynbrarbi aHany3a cHrHanos
MCNONBLIYITCA ANA ¢pOPMUPOBAHKA NyHen
(AuarpaMMb HanpasneHHOCTH) AHTEHH pa-
AnonoKaropa, X CKaAHWpOBAHWE B Npo-

SJIEKTPOHHbIN

Paguonokarop ynpasnerust 3axoL0m
CamMoneTos Ha nocankKy U Kpyrosoro
ob3opa

LnNT

10. MNEPYHOB, nokrop TexH. Hayx, npogeccop

COBpeMOHHBI NPOTrpecc BOOPYXEHNUA 1
BOGHHOW TeXHNKH, BbiICOKHe cKkopocTH Goe-
BbiX CAMONEYOB, PAa3BUTHE BHICOKOTOYHOrO
OpYXHA BO3IMOXHO TONbKO NpH WHPOKOM
WMCNONb30BAKWK pagno3aneKkrporHtHoro obo-
PYAOBaHKA.

afuo3NeKTpoHKKa obecneynBaeT npak-
THYECKH BCe BUALI pa3BeaKu, nepepavy m
o6paboTKy ruraHTCKUX noToKos WHcpopma-
yun. Oxa nomoraer B pewwieHnn Soepbix 3a-
Aa4, B yNpasneHWn b peansHoM Macwrabe
BpeMoHN BOWCKAMHU U 6oeBOR TEXHNKON,
obecneunsaer achpeKkTHBHOO B3IanMoaCH-
CYBME Pa3NIMYHbLIX BWJOB BOWCK, 0ObeAUHA~
eT 60eByi0 TEXHIUKY B COHHYIO KOMNNEKCHO-
WHTOTPHPOBOHHYIO CHCTEMY, BHIMONHAID-
YO KOHKPCTHBO ONepaTUBHO-TAKTUHECKHO
WK CTPaTeruyecKkne 3afaym,

CerogHa sBonpoc ycnexa uny¥ Heycnexa
CTOPOH, YHOCTBYIOUUX B BOBHHOM KOH-
tpAnKTE, BO MHOrOM 30BHCHY OT NOMHOTH W
AocToBepHocTH nHgopmaynu. Ewge Gonee
aKTyansHo# sra npobnema npeAcrasnner-
cA B 6ygyuiem. bopb6a 3a undopmaymio,
nonyyaemyio 8 peanbHoM macturabe spe-

MEHHN, CTAHOBWTCA ANA apMHH, aBHALUK 1
cdnorva saxuewen angave.

Bo#uxa B Mepcugckom 3anuee HarnsgHo
nokasana U NnoATBepANNA NPUOPHUTEY MH-
dopMayroHHon GopbObl. Annapartypa pa-
AWO, paAnoOTEeXHUYECKON, PAfHONOKALUNOH-
HOW, TEeNe8n3NOHKON, HHPpaKpacHON, ONTH-
YeCKOHW pa3BefloK, paaMelleHHbX Ha Kopab-
nax, camonerax v CNyTHMkax 3emnm, obec-
neynBann soopyxeHHoie cunl CLUA u ux
COIO3HNKOB AOCTOBEPHON ¥ OGIIKMPHORA UK~
thopmMauueH NPpakTHYECKHK O Bcex AeHCTBH-
ax apmun Upaka. Mpu atom 6binu NnpuHATH
camble Macwrabxbie Mmepb no 6noknposa-
HK10 MHpopMaLNOHHDIX cpeacTB Upaka. MH-
thopmaunoHHas Sopbba 6bina BuMrpaHa-m,
Kak cnegcrene, BCA BOWHA B LENOM, HECMOT-
PA HA TO, 4YTO BOEHHbIW NoTeHunan Upaka
Bbin AOCTAaTOMHO MOLWHDIM.

Bepgenune “6oesnx” nercreni 3a nudop-
MOLHI0 OCYLLECTBNRETCA CReACTBAMK pa-
AHO3NCKTPOHHOK 60pbbnl 5’&5) OHu Obi-
CTPbIMY TEMNaMY Pa3BHUBAIOTCA NOCNEeaHHe
35-40 NOY ¥ CEroAHA CTANU OHUM U3 Npu-
OPHTETHbIX BUOB BOOPYXEHHUA apMuUK ne-
peaosbix CYpaH Mupa.

nasHas 3apaya cpegers P36 — “poapy-
weHWe" nHpopMaLHOHHOro NoNA NPOTUB-
HWKa O YPOBHA, HCKNIOHAOLWEro BO3IMOX-
HOCTb 3chcheKTHBHO NPUMEHATL UM CpegcT-
Ba nopa)seHus.

Camonert He MOXET Nopa3uTb yenb pake-
Toi unu 6oMEGoN, ecny oK He oBHapyXKUT K1
HC NPULCNNATCA NO BO3AQYWHOR MNK Ha3em-
HoW yenn. KoMnnekch NPOTHBEOPAIKETHON W
caMoneTHoh 060poHb HE NOPA3AT Ht OQHON
yenu, ecnu oHK WX He obHapyxar. Cpeacr-
B2 P3b Kak pa3 ¥ Npu3BaHbl HCKTIOYHTL BO3-
MOXXHOCTb OOHAPYXEHUA, NPHLYENHBAHNUA W
YHHYTOXEHHA yoneld npoTusHKoM. Kow-
yenuwn NpoTHBHKUKA “ysuaen, soicTpennn,
3a6min™ gonxHa 66T NPOTHBONOCTABNEHA
HaMu U cpeacrsamu P36 KoHuenyna — "“He
yBHuAacn, HE BLICTPCINA, a €CNKN BLICTPeNNN
— npomaxkynca”, Takoe npornsogencrsne
obecneunbaer ucnonb3oBaHne cBOEro Bo-
OPYXCHHA N BOCHHOR TEXHUKH C MaKCH-

CTPOHCTBE, YCTPAHEHKEC Pa3Horo BHAD no-
Mex u 1. 4. Mpn obpaboTtke curHanos ue-
TIOMbLAYIOTCA BCE BUAN MHDOPMALMQHHBIX
NPH3HaKoB 06LeKTOB, ONNeposCKUe CABN-
r¥ YacToT U3-30 NepemMeleHnA o6bvexTa no
OTHOLUEHHIO K pagHONOKaYOpY, NpHes oTpa-
XEeHHbIX CHIHANOB C HCNONb3OBAHWEM pa3a-
HOCQ NPHEMHNKOB B NPOCTPaHCTYBO HNN
nepeMeieHUA NpUOMHHKA B NPOCTPaHCTBe,
a TaKXe MHoroe gpyroe. :

B peaynbrarte co3gana pagnonoKayoH-
Has TeXHWKa, KOTOPAA BOCNPHHKMABTCH Ha
rpaxn chaHTacTukK. Tak, pagapsl ¢ CHHTE3IN-
POBAHHOM annapaTypo# Uayvalor 3emMnio 13
Kocmoca. Takow pagap 6bin ycTaHoBNEH HA
OTEHCCTBEHHOM KOCMKH4OCKOM annapare,
coBeplunBieM noneT K Benepe. MMeHHo
3TOY pagap NO3IBONUN BNEPBHIC NPOBOCTH
PafaHONOKALNOHHYIO Kaprorpachuueckyw
CbeMKY NOBEPXHOCTH 3TON NNaHeThl, NOKpbi~
To# rycteim cnoeM obnakon. Takuo Xxe pa-
AHONOKATOPL HCNONLIYIOY ANA Kaprorpa=-
chuposanna 3emMnn € caMmonoeTos, Hobnwge-
HHUA 32 NoceBaMK; NX NPUMEHAIOT HO CaMO-
nevax, obecneyapalOWKX NPOBOAKY CynoB
B CeBEPHbIX MOPRX, TaK KaK AQI0T KAPTUHY
negopoi 06CTAHOBKM N T. 4.

Laxe u3 aroro Kparkoro ob6aopa BUAHB
OFPOMHBIC BO3IMOXHOCTH COBPEeMEHHON pa-
ANONOKAUKHK, KOTOPbIe HAXoAAT paaHoob-
Pa3HOE NPHMCHOHHE B CaAMBIX PAa3NUUHbLIX
ob6nacrTax HapoAHOro XO3NCTBA, HAYKH K
BOEHHOro gena. -

ManbHon 3dhcheKTHBHOCTBIO.

Coaganne achchekTusHbiX cpepeTs POb B
TEXHHYECKOM NAAHE H UX OPraHN3aunoHHOe
HMCNONMb3oBaHWE ABNAIOTCA CNOXHEALWNMHK
npobneMamu, Tak KakK cpeacTea P3b fgonx-
Hbi paGorarb Bo BCeM AWANA30He paguouac-
TOT, HCAONb3YEMOM B BOGHHOM flene, BeCcTH
pa3seaxy M onpeaenaTh NapaMeTph paguo-
ANEKTPOHHBLIX CpeACTD NPAKTHYECKH MIHO-
BeHHo (qonu MukpocekyHa!), o6paGaTmBars
B peanbHoM MacwTabe speMenn 6onbwue
NOTOKMN CHUTHANOB, BHIJENAA Te N3 HUX, KoTo-
pbie ABNATCA BaxXHbIMHK (onacHbiMu), hop-
MHPOBATL U M3Ny4YaTb OTBETHLIE CHUrHANHI
(nomexwn), paapywars (nogasnars) nuchop-
Mayuio B CUrHanax NPOTHBHKKA, NpH 3TOM
WCKIO4an BO34CHCTBUE HA paiHO3NIeKTpOH-~
Hble CpeCTBa CBOMX BOOPYXXEHHbIX CHI.

MpUHUMAaA BO BHUMaHKWE, YTO NPOTHBHHK
McnonbayeT Bech ZPCOHAN TEXHHUYECKHUX M
OPraHW3aLHOHHBIX MEP NO COXPaHOHWUIO
6oesoit 3chheKTNBHOCTH CBONX cun, cpeg-
crea P3B gonxHbu gencreosarh B yCNOBUAX
NPaKTUHYECKH NOAHOR HHPOPMALHOHHONR
HeonpeaeneHHOCTH U, KK YXXe 0TMeunnocs,
MrHOBCHHO pEArnpoBaYTb W aAaNTHPOBaTLEA
B AMHAMHKE NOABMUBLUNXCA PAAHOCHTHANOB.

TOOb pewnre 37U npodnemu, 6 annapa-
Type cpeacre P36 ucnonbaylorch Bce Ho-
BeWLKe gocTixeHna B obnacru pagnoanex-
TpoHUKH. OCHOBHMM TpeboBaHWeM, Nnpeab-
AsnaeMbiM K cpepacYBaM P3b, sanaercs
o6Gecnevenne ux paborsl B WHpoKo# nono-
ce vacror. pyu 3ToM Heob6xoUMO y4ecTb,
Y70 peasiMaayus B HECKONbKO OoKTas pabo-
Yen Nonochl 4acToT B OAHOM NPUEMHOM Bbi-
COKOYYBCTBHTENbHOM YCTPOWCTBE K B nepe-
AaTirKe ¢ 60MnblLUoR MOLHKOCTLIO H3NYHOHNA
fABNAEYCA CNOXHeAWwen TeXxHndecKon aaaaven.

Ana MrHoseHHoOro onpegenexna Hanpas-
NeHNA HA HCTOUHMK H3NYHeHun u hopMupo-
BaHMA B 3TOM HANPaBNeHWH CHIHANOB NOMEeX
pa3pabarniBalOTCA YHHKANbHbLIE NO CBONM
XaPaKTePUCTUKOM éaauponauuue QHTeH-
Hbi© POLUOTKK, 0 4TOOB B pennbHOM Macwira-
6e BpeMeHH pacnoanaBaTb W o6pabaTbisars
NPHYHUMACMbIC NOTOKH CHIHANOB, HCRONDb3Y-
loTcA ceepx6oictpogencreyloumne 3BM ¢
NPOrPaMMaMy BbICOKOTO YPOBHA CITIOXHOCTH.

Opraunaayunonso cpeacrsa P36 MoxHo
NPCACTABHTL TPCMA COCTaBNAIOLNMMN.

Mepsas cocrapnaoljan — 370 paguopaa-
BeKa N paguorexHuydeckas passepaxa. OHa
BbiABNACY BCE CPeACTBN SINEKTPOMATrHUTHLIX
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M3NYYEHWUR, ONpezenaeT X HacToThi, Koop-
AWHaTH, U3MEepPAeT XapaKTePHCTHKH K Ba-
pPHAUUK UINYHOHUA, KONTHHECTBO HCTOUHH-
xos. B nx sapaun exopnrcoagarb 6aHk gau-
HBIX BCEX CBA3HLIX, PAAUONOKALHOHHDIX,
HABUFOUHOHHBIX CPOACTS, A TaKXe BECTH
NOCTOAHHbLI® HAONIOAEHNA 32 HUMK B peanb-
HOM MacliTabe speMeHn.

Bropasa cocrasnaowan PSb — paguono-
AaBneHne BLABITIEHHMX CPEACTB, (hOpMHpO-
BaHWe noMex UM, MNpn arom annaparypa
thOpMHPOBAHHA H H3INYHEHWR CHTHANOB NO~
Mox fonXHa 3chheKTHBHO Npeogonosarb
MeTobli H CPOACTBA NOMEX03aUHLGHHOC-
T CpeACTB NPOTHBHUKA: CKPHTHOCTH, Nepe-
CTPOHKA 4acCYOT, NOBHILLIOHHE KNW NOHKXKe-
HHe YPOBHA CHTHANOB M3NY4EeHHA, KPOTKO-
BpeMEHHOCTb paboThi POfHOINBKTPOHHBIX
cpeacYs, UAIMEHOHHO NAPAMETPOB CHIHANOR

" qpynm.

perba cocrapnsowan — obopynosaHue
1 TexHonoruu, obecneunsaloLe NACCUBHBI-
MH MeTORAMH CHHXXeHHe 3AMOTHOCTH BoOpY-
XEHUA N BOBHHOR TeXHNKK. 310, npexpge sce-
ro, NACCHUBHbBIE AUNONbHbBIE OTPAXKATONN, LUK~
POKO NPHMCHABUMECH Y)XX6 B rofb! BTOPOH
MUpPOBON BOWHDI, 31O pasnuyHbie NOXHME
uenu, NOrnoualoline NOKPLITHR, 8 TAKXE
23p0o30NK K ObIMbI, HIMOHAOLNE INOKTPO-
MOFHWTHOO COCTORHHE CPOAbl TAKKMM 06pa3om,

BOEHHASA

uyrobul obecneuurs aawury o6vexros.

HakoHel, 8 nocnegH1e gecATb 6T CTANK
3chheKTHBHO NPUMEHATLCA TaK HA3bIBae~
Mbie texHonorun CT3/1C, B KoTophiX cove-
TaHKA NOrNOLWAKWKX MATEPUAZIOB N KOH~
durypayua camonera, Kopabns, TaHka
obecrneunBanyu pe3koe CHHXXEHHE UX 3arer-
HOCTH B ONPOAeNeHHbIX ARANA30OHAX HACTOTY,

Taxnm o6pa3om, cpeacrsa PIb aBnsioT-
cA opyxueM, obecneyunsaicwum cogaHue
3NEeKTPOHHOIO LWHTA. 370 OpPYXHe HO cTpe-
naerT, He yHHUYTOXaer, He ybusaer 8 YoM no-
HATHW, B KOKOM Mbi NPHBbLIKAK OUeHHBaTL BO-
Opzxmme W BOCGHHYIO TeXHWKY.

36, KaK oaNneKTpOHHBIMA LWWT, BHOCNA 3HA-
YUTeNbHLIA BKIDA B COKpPaUlCHHe K npexpa-
UiOHWE 'HAPALMBAKKA CTPaTerHyecKnx pa-
KeTHO-AREPHBIX CUN, 3 TOKXE NPOTPaAMM TaK
gtgﬁl)sneuux 3peagHbix BOHH (NnporpaMma

O6nagan YHHKONbHLIMW BO3MOXHOCTAMMK
BEACHHURA HENPePbIBHOTO O6GHOKTHBHOTO KOH=~
TpONA B MUpHOE Bpems, cpeacrea PIb as-
NAOYCA HHCTPYMEHTOM CACPXHBAHKA, Npe-
AYNPOXAGHWA B B IHAYNTENLHON CTENEHMN
CHHUXE@HUA NopaXaowmKx pakropos Nwbon
arpeccui, HageXHo npukpoiBan n obecne-
yusan ahpheKTUBHYI0 060POHY CYPaHN.

B 3akniouexne crarbu HeNnb3A He OTMo-
THTb, HTO CErOANA CheunanncT B obnactu

PAONO3SJIEKTPOHUKA —
HOBBbIE nogxoA4abi

B. BACUJIbEB, xang. rexH. HayK, BOYEHT

BocHuar paguoanaxtponnua, fABnAowan-
CR BaXXHEWLWEN COCTABHON YacTbio 6oesoro
ynpaBneHUR BORCKAMH H BOOPYKOHHAMM, B
HOCTORLYEE BPOMSA HCNONb3YeT NpaKTH4ec-
KK Becb pAgHOLHAND30H — OT CBEPXHHAKNX
RO CBEpXBHiCOKHX YncTOT.3a nocnegHue ge-
CATHNETHA BIrNAAbl Ha UCnonb3osaHne Tex
MNK HHbIX AHANA3OHOB BONH NpeYepnenn ce-
PbCIHBIO UIMOHOHNA,

Ycnexu NPHMOHEHHA KOPOTKHX, YnbTpa-
KOPOTKHX W CBEPXKOPOTKHX BONH HBCKOb~
Ko ocnabunu o csoe BpeMa MHTepec K AnmH-
HbIM W CBEPXANUHHBIM BostHaMm. OgHaKo no-
ABNCHHE PAKeTHO-RAEPHOTO OPYXHUHA NOTpe-
6oBano co3pnHNA CUCTEM CBR3W M yNpasne-
HWUA, AeRCTBYIOWMNX B N bbiXx ycnosuax. U
BHOBb NpAWNOCL OOPATHTLCA K NpHMeHe-
HHIO HacToT, U3MEPAeMbIX egHHULOMHN NN
Aecarkamut Kunoreply. UMeHKo Yakue Hacro-
Thi FOPOHTAPYIOT HAAGXHYIO NepeaaYyy cur-
HONOB YyNPABNOHWA OPYXXNEM, TaK KaK Ka HX
PacnpocTpOHEHNO NPaKTHYECKW He BNUAET
noropa, BpeMA CYTOK ¥ roAla, AAGPHBIe B3phi-
Bbl HO 3em/1e ¥ B Boapyxo. OaHaKo OHU Tpe-

12 pPapuo nNea, 1995 ¢

6y0T NpUMeHeHns nepenaloLKUX CpeacTB
orpomHon mouHocty 8 1000.,.3000 ¥ Gonee
KMRoeartT. Hapaay ¢ KH3KOHACcTOTHBIMW KOM-
NNEKCaMK YNPaBNeHUA PAKETHO-AQEPHBIM
OPYXHEM, CO3[aHb BOIAYLWHBIC KOMaKA~
HbIG ¥ PAKETHO-KOMAaHAHLIE CHCTEMbI, KOTO~
puie paGorator 8 YKB gnanasone gna nopga-
UK KOMOHA HA 30NYCK paKer,

AKTMBHOE MCNONb3OBAHNE ANONA30HA
CBepXynbTPaKOPOTKNX BOAH 6bi/10 CBA3AHO
C Pa3sBHTHEM KOCMOHJABTHKH, NOABNEHNEM
KOCMHYECKNX CHCTeM Pa3BefKH, CBA3H,
NpeAynpeXxaelns © PAKeTHOM HONGACHHM,
Hasurauwu U v. n. buicTpo coaaaBanKch cHe
TeMn pagnoceaaun “3emna-Kocmoce", “Koc-
Moc-3emna” ans nepefnyn CUrHaNOB yn-
pPasNeHna N NONYYEHHA Pa3NUYHON cnoeyu-
ancHoW nHhopMaywn. QN aToR Uenu nyu-
we BCero NoAxXoART PafiMOBONIHb BHICOKHUX
YacroT, rHrarepyoBoro AMana3oHa, Ha KoTo-
pbie NPaKTHYECKH HE OKA3MBAOT BNHUAHHE
Houoccbepa 3emnu. MNpasga, Ha vacrorax
sbiwe 20 I'Ty HAYUKAKT CKA3LIBATLCA OCO-
6eHHOCTH pacnpocTpaHeHHA PafUOBONH B
NAOTHLIX cnoax atMocchepnl, rMasHbiM o6-

a30M M3-32 MOJIEKYN KUCNopoaa U BoAal.

A6Ch NOABNRIOTCH OKHA 'npo3payHocTi’' v
“"Henpo3payKocTu" gnr pagnosonH. Hanpu-
Mep, PAANOBOSIHBI XOPOWO NPOXOART HA
yacrortax 32 1 44 Ty, HO o4eHb NNOXO Ha
yacrore 60 Iy, Moatomy gnA o6MeHa MH-
chopmaLmen ¢ KOCMHYECKUMH annaparaMu
MCRONMb3YIOTCA TONDbKO TG HACTOTH, KOTOPHIO
nonagawoT 8 oKKa “npospavHocti’”. OxHao
“HenpoapayHocTH” cHUTANNCL O6POCOBLIMY,
HeNMPHUrofiHHIMKA AN KOCMUWYOCKOR paguo-
cBA3nU. Ho OKa3anochb, YTO OHH MOTYT ObiITh
MCNONb3OBAHBI ANA OPraHW3ALMH 3AKPBITLIX
KQHQNOD CBA3W MeXAY KOCMHYOCKHMM an-
naparamu (KA) paasegkn n nepexsara nyn-
PABNEHWA UMK — anNNapaTaMu, BXOOALIMUMMK
8 NPOTABOPAKETHYIO 0BOPOHY C INEMOeHTa-
MW KocMuueckoro Gasnposaunn. MeHHo
3TH 4acTOTH Npegnonaranoch HCNosnbL3o-
BarYb no nporpammam COU — crparerndec-
Ko oboponHo# uHnunarnes CLWA. Oco-

P3b WHpPOKO UCNONBLIYIOT HAKONACHHBIA
YHUKaNbLHLIA ONKIT ANA BHEZPEeHWA ero B pa3-
nHuHbIe 061acTH NPOMBILINEHHOCTH, B Fpa-~
KAQHCKYKO H 6bTOBYIO TeXHKKY. Paspabo-
TaHHble MaTeMaTHHYCeCKKHe nporpaMmbl ANA
30424 MAEHTRPHKALMN HAWNK NPUMCHEeHKE
B OXpaHHKbIX cHcTemax u npubopax, pabora-
IOL{MX B ABTOMATHYECKOM poXume. Hawmn
npubopb, HanpuMep, NO3BONRIOT NONTHOC-
Tbio 6NOKHPOBATb MNONBITKH KPHMHHANbHBIX
CYPYKTYP NPOBOANUTL BIPHIBH NO paguo.

Co3afjaHHbIE TeXHONOTHY FaPaHTHPYIOT OT
NPOHNKHOBEHHA B WHchopMaLHoHHbe Gak-
KOBCKHe cucTtembl, He ocraBnnu Haww cne-
uuanucrbi 663 BHUMOHKA W MeauKLuHy. Paa-
paGoraHt yHMKansHbie manorabapuTHbe
npMbopbl THNA WMCKYCCTBOHHAA NOYKA, Ao~
hnbpunnaropl, pnGOTa KOTOPBIX ABYOMA-
THYOCKH CUHXPOHW3NpyeTcR ¢ paboToR
cepaua bonbHoro. BoicoxHo TeXHONOrnK, re-
HePHPOBAHKMO I YNPRBNOHUE CBOPXBHCOKO-
4YacToTHOM aHeprues (CBY) HaxoanT npumMe-
HCHUEe B o6opyaoBaHuK GLICTPOR CyLIKN W
obpaborTkn cenbxoanpoayKToB, fPeBECHHb
W APYrHX MaTepuanos.

K23aHHOO — NULLb HOCKOJIbKO NPUMEPOD
WHPOKOro CNCKTPR HRLWNX BO3IMOXXHOCTCH
CO3aBaTh U BHEAPATL PAAHOINCKYPOHHBIO
CPOACTBA B MHTOPOCAX YO/IOBOKA W unpoﬁ-
HOTO XO3fcTaa.

6eHHo Gonbwan ponb CKPLITHIM KaHANAM
CBA3K W YNPABNOHHA OTBOAKTCA, NO B3INA-
AaM GMEepPHUKAHCKWX cneunanucros, nep-
CNeKTUBHOW CHCTYeM®e rmobanbHON 3aUiUTH
OT orpaHu4eHHoro ypapa 6annucruuecknx
paker — cucreme [xu-MNana,

He ocranack 6€3 BHHMAHMA TAKTHHECKAR
paoguocsnab , B YACTHOCTH, 340Ch WHPOKO
pPacnpPoOCTpaHeHbi CHCTeMbi CBA3H Ha METPO-
BbiX ¥ AOLHMETPOBBIX BONTHAX, XOTA OHK NOA-
BOPXCHbI CHNLHOMY BANAHKIO NOMEX,

AHKMM K3 MoToaoB paboTtii B ycnosuax
POAHOINOKTPOHHOIO NPOTHBOAONCTBARA
ctan Buibop opgHoro csobogKoro or noMex
KaHanos CBA3KM U3 BecbMa Bonbluoro 4ucna
nMeoLWwmuxca kavanos, Tax, 8 CLUA u cTpa-
Hax HATO B gnanaaone 30,0 — 87,76 MMy nc-
nonbayercsa Ao 2304 xaHanos cBA3N, pa3mMe~
WeHHbIX Yepe3 25 kI, N3 KoTopbix 1 BbION-
paloTcA oNTHMAaribHBE NO YPOBHIO noMeX.

MocKonbKy Nonck cBobOAHbIX OF NOMEeX
Karanos aeno Henpocroe, 8 CLLUA 6binn co~
3gaHbl npHemMonepenarynkn "Aryap-B” u
“Aryap-Y", sawuleHsbie oT pagnoanex-
TPOHHOro NofaBneHna. 3pecv NPUMEHCH
HOBbIW THN MOAYNALUK — C NpbiraloLef yac-
ToTOW Hecyuen. CyTs Meroga 3akniouoer-
CAB TOM, YTO BECb AHANA30H YacToy pa3bn-
Baevcsa Ha A@BATbL PABHBIX NONOC No 256 Ka-
Hanos B Kaxpaow. B xaxgow nonoce Bo3-
MOXHO coapanno 16 cneynanbHbix Kogoa,
NO3BONAKLLNX NepEKNIo4aTh HaCTOTY HOCY-
wero konebaknA No NceBaOCNYYDAHOMY
3aKOHY CO cKopocTbio Ao 16000 pa3 B ceKyH-
ay. To ecrb KaXxAbA U3 16 CUrHanoB ucnosb-
3ycy nocncaonarcnbio bee 256 yacTorHbiX
KaHanos otBeacHHON nonock vacror. MNopA-
Aok nepebopa 4nCTOT ONpepenferca reHe-
paropomM ncespocinyvanHon nocnepoBa-
TENbHOCTH, KOTOPAA MEHACTCA KX AbIe CYTKH.

Taxoe ucrnonb3oBaHNE NONIOCH YacYOT
NO3BOJIAGT NOBLICHTL NOMEXO3IAUNULLCH-
HOCTb CHCTOMDLI Ha 24 ob no oTHOWEHKIO K
YPOBHIO NOMEXH, NONHOCTLIO NOAABNAIOLEeH
OAIMH YOCTOTHMW KaHan, 1 Ha 80 aAb no orHoO-
WEHWIO K YPOBHIO NOMEXH, COCPCAOTOMCH
HOM HO HECYLWCH OAHOro N3 YDCTOTHBIX KO~
Hanos.

Mpu sbixogHOW MOwHOCTH 3 By cTaHyna
obecneunsaery csisb Ha gansHocTH go 30
KM. MopasneHne cBA3W BO3MOXHO TONMbKO
Torga, KOrpa NoMexH Nopa3any, No KPanHeR
Mepe, NONOBUHY YOCTOTHBIX KaHanos, Oye-
BMAHO, YTO cAenarb 370 He TaK-TO NPocYo.
ANA AONONHKTENEHOW CKPBITHOCTH BO3MO XK=
HO MCNONb3OBAHWE CNCUHANLHLIX CHCTCM
30KpLITUA HHchopMaLKK, NPUHATOR B8 cTpa-
Hax HATO.

|



BUOAEOTEXHUKA

NoOAKJIIOYEHUE TIK
K TEJIEBU3OPAM

«LLNJTATINC »

A. BAJIbYIOHAUTUC, r. Kaynac, Jlutea

AnR conpaxenvs NepcoHanbHoro Kom-
netotepa (K) ¢ userHbiM TENEBUIOPOM.
TpebyloTCA Cneunanskbie A0NONHUTENbHLIE
anexTpoHHbie 6a0ku (1]). Conpsaxenne Mo-
xeT GuiTe AOCTUrHYTO ABymA cnocobamu:
conpaxenmem ¢ BY TpaktoM (aHTEHHBIM
BXOA0M) vnn ¢ BUABOBXOAOM.

MNepsbit cnocob He obecnevynsaeTt Bbi-
COKOro xauecrsa uaobpaxeHusi, Tak Kak
WH(POPMAUMOHHBIM CUrHan B AQONOAHUTENL-
HoM GNOKe-MOAYNRTOPe UCKaxaaTcs, npvi-
4Yem pPe3Koe yxyAlLeHHe HeTkocTn oGycnos-
nero co6CTBEHHLIMY WYMaMHU MOAYNRTO-
pa. Kpome Toro, ero Heobxoanmmo Tiarens-
HO 3KPAHUECBATE, TaK KaK nanyiaemMbiii KOM-

xponnzauua™ (Buaeo), R, G, B. MNpuuuvny-
anLHan cxeMa yCcTponcTea n3obpaxeHa Ha
pucyrke. OHo npencrasnser cobon ABykac-
KanHoulil ycunutens, MNepsui kackag pnsi
o0ecneveHnn HU3KOro yPoBHs coOCTBEHHBIX
LWYMOB BLINONHEH HA MaNOWyMALEM NO-
nesom TpaHauctope. Heobxoaumelin Pexum
TPaH3UCTOPa BTOPOro Kackana noayHawoT
noabopom peancropa R4. Tok nOkos TpaH-
auctopa VT2 ponxed Guit B npeaenax 7...8
MA. C 1ienstO BbICOKOM TEMNEPaTypPHON Cra-
6UNBLHOCTW KaXAbIV KAackag oxsaseH rnybo-
KOW oTpuuarensHo oOpaTHOM CBA3LID (pe-
aucrtopbl R3 n R6),

Konpencarop C1 o ycrpoitcree — K73-17
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NLIOTEPOM CNEKTP 3INEKTPOMArHUTHbLIX KO-
ne6aHui O4eHb WKPOK U NPKU NNOXOM 3K-
PaHUPOBaHNK MOAYNSTOPA rapMoHUYeCKue
cocTasnsowmue CUHXPOCUrHanos NONaZaoT
npsmo B ero BY uenn n paxe Henocpeacr-
BAHHO 20 BXOAHLIE UENU TENEeBU30RA, 4TO
npueoaut K HepaborocnocobKocTn BCew
cuctembl. K Hepoctarkam Nepeoro cnoco-
6a ans UBETHOro TENEBU30Pa MOXHO OTHE-
CT¥t CNOXHOCTL N AOPOrOBU3HY MOAYNATO-
pa.

U3secTHbie ycTponcTaa [1, 2] conpaxe-
HUS (10 BUACOEXOARY TAXKE TOXHUYBCKW
CNOXHbLI, LOPOrY U NPeANoNaraidT n3aMeHe-
HUAl B TENeBn3opax.

MNpegnaraemoe ang NOBTOPEHWA YCTPOM-
cTeo conpsixenna MK ¢ yrnpnumposarHb! -
MW NEePEGHOCHLIMWU LBETHLIMU TEeneBu3opa-
mu “Wunanne- 32T7U4014°, “Wunsnuc-
42TU401 1" caobonro OT yrasanHbix HEND-
CTATKOB U NPaKTUHECKun He TpebyeT HUKa-
KUX M3MCHEeHUN B Tenesuaope, Kpome Toro,
nPU €ro UCNoNb30BAHUKU HE HYXHO yCra-
HaphuBaTL nepexmouarens pexmmos "TB"
-— "MK",

YCTponcTao MOXeT ObiTh NPUMEHEHOo AnA
Bcex ovnos 1K, uMmeowux sbixoqsr “Cun-

Ha HOMUHaneHoe HanpsixexHve 63 B. Peauc-
Topbl — MNT.

Ha Bxoa ycunuren| NofKaKT curHan c
sbixona "CUHXP" (Buneo) nepcoHanbHoro
KOMNbIOTEPA, Ha CXeMe NOMEeYEeHHOro Oyk-
201 Y. BuixoanoW CUrHan yerpoiicTsa noa-
BOART K BuIXOAY BUABOAETEKTOPa Tenesu-

3acpa. BuxopHue curpanet R, G, B ¢ 8u-
xoaHoro pasvema MK nogawr Henocpen-
CTBEHHO Ha COOTBCTCTBYIOILUE BXOAL! MO-
ayna MU-2 (MU-31). 3ty Bxoaut coeauHe-
Hbl ¢ kOHTaktamu 1 (G), 2 (B), 3 (R) Ha
NEBOW CTOPOHE OCHOBHCIK nNaaTul Al

HyBCTBUTENLHOCTL COBPEMEHHLIX nepe-
HOCHBIX TONEBU3CHOS OMEHL BriCoKa {40...50
MKB). B MecTiocTax, 6nn3kux K Tenesman-
OMHLIM NEPEAAI0LNM ZHTEHHAM, 3TK Tene-
BU30PbLI MOTYT NPUHUMATDL U3NYHAGMLIE VMU
curuans! naxe 6es NPUEeMHOR aHTeHHbl. B
peaynurate npy patore renesusopa 8 pe-
xume MK npurnMacembie curianb! v co6eT- .
BCHHLIE 1WYMLI ©TO CENEKTOPa Hapywakt
CHUHXPOHMIAUMKD n3o0bpaxenust, cospnasac-
MOrO KOMNLIOTEPOM, flna yCTpaiexun 31o-
ro HENPUATHOIO ABNeHKUN HeobxoauMo npe-
KpaTnTh Kakum-Hubyne cnocoGom paGoTy
cenekropa. B nepeHOCHuIX Teneguaopax
“Wnnanuc-32TLL4014", “Wunanuc-
42714010, umerIuMx AUCTaHUNONHBLIN
NYNbY NEPEeKMOUEHUR NPOrpamMm, nNpexpa-
wenme pabotbl cenekropa nerko obecne-
YNBABTCR 3AMEHON AUCTAHIMMOKHOIO NyNb-
Ta NepexnloMaTenn NPorpaMm ero 3xaunsa-
NEHTOM U3 NPOCTOro nepexknouarens SAT,
KOPOTKOro OTpe3Ka COGAUHUTENLHOro Ka-
Genn v LITEKepa, KOTOPbLIN Ha PUCYHKE YC-
nosHo oBosnayen X1{4Y). Wrekep pcras-
NAIOT 8 rHe3no renesnaopa, c003IHAYCHHOE
CTPENKOW B KHAAPATE U HaxOAAWEECH C
Npasom CTOPOHLI annaparta. B pexwvme auc-
NNEs KOHTAKTLl NepekniouaTens [0NXHb
ObiTb 3aMKHYThI, @ B PEXUME nNpuema Tene-
nporpaMm — PasoMKHyTbl.

MpeumMyuiecrgom npeanaraeMoro ycr-
POMCTBA MOXHO CHUATAThL BLICOKYK) YCTOW-
4YMBOCTb CUHXPOHM3AUUK U HYETKOCTL U30-
OpaxeHus.

LanuTensHan 3kCnayarauus xoMnnekca mna
NK “Nbeoe BK-001" ¥ useTHOro neperoc-
HOro veneansopa “lWunannc-32TU4014"°
noxasand HaAGXHOCTbL, YCTOWUUBOCTbL W
BbLICOKOE Ka4eCTBO 130OPaxXeHNa TEKCTOROW
v rpadudeckon nidopmaumm, BLIBOAUMON
Ha 3KpPaH Tenepuaopa.

NUTEPATYPA

1. BpyGnescxuit 10, H. v op. TB npuemumky 8
BUABOMOHNTOPAX NERCOMA/NLHBLIX KOMNLIOTEPOR. -
Mukponpoueccopibie CpeacTaa U cuctemsl, 1990,
Ne 1, c. 54-56.

2. Waxnapousy C. Mouxmotenne rukpo-3BM
EK 0010 k yrupuuvpOpaHHbIM LUBETHBIMA TENBBH-
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108, ¢, 19-22. - M.: AOCAAD, 1990,
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3BOHMUTDL: 4-85-49 (k0a 13 Mockeel 221, 13 gpyrvix ropoaos - 096-21),
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YCTAHOBKA C4Y

HA UK JIYHAX

B TEJIEBU3OPBI YCUT

B. MUJIKUH, r. Mypmarck

Muorum rTenemodurensm, BAARCIOWMM OTHOCUTEHHO HOBbLIMU
renesisopamia 2YCUT, 3YCUT, 4YCUT, xotenock Obl UMEThL CHC-
remy auctanumonnoro ynpasnenns (CAY). Hapsiny ¢ nyGnunka-
LVISIMUL O HUX B XypHane, nossumiChb OHY Cenvac v B MarasuvHax.
Onnako He BCsIKu PasmnonioOnTesib CMOXET ux rPamoTHO nC-
nonbL30Bath. YroOwl obnerynts ary npobnemy, Huxe nyonnkyer-
Cs1 CTATbSt C HEKOTOPLIMI DEKOMEHAALIMSIMIA 10 11X YCTAHOBKE.

JKCNNyaTaLUUOHHLIN NapK LUBETHbLIX TENe-
BU3CPOB B POCCUU UCHUCHINETCHA MHOTMMMN
MUNNNOHAMU, N3 HUX OKONO NONOBKHLI NPU-
XOAUTCA Ha KACCETHO-MOAY/bLHLIE TeNesn-

aopwr 2YCUT, 3YCUT u 4YCUT {1,2]. Npak-
TUYECKM BCO useTHbie Tenesmniopoi 2YCLT
1 3YCUT, a Takxe HexoTopblie cemiac Bui-
nyckaemble Mopenu 4YCUT ne ocHauleHbl

OTHOCUTENLHO BONBILNX NPOBNEM KOHCTPYK-
TMeHo aopaborarts TeNeBusop, He UMeK-
LLWNIA TAKOW CUCTEMD!.

B conposoanTenbHOM AOKYMEHTAUMM K
npombiiwnenkbiM CAY Ha UK nyvax paorcs
pekomMeraaunm montaxa oTonpueMHnka
C ycTaHoskown ero 8 niobom ynobHom mec-
Te Tenesnaopa, HO BOSMOXHO Aanblie OT
Gnoka pasBeprok. Mecto ycrtawoaku nnart
6noKOB NuTaHus 1 Aewndparopos KoMauy
HEKPUT UM HLI,

B 3aBUCUMOCTU OT TEXHUUBCKUX pelle-
HUW, Kak Tenesu3opos, Tak n CAY, ux noa-
Kno4YeHUe ans ynpasneHma sui0opom npo-
rpamMm NpK COBMECTUMOCTU BCTPAUBAEMDBIX
Moaynen ynpasnenns v 6noxos suiGopa
APOrpaMm He BuLI3bIBaeT 3aTPyiHenni, Tak
Kak noutun Bcerna oun paboraor napan-
nenbHo. OQHAKO 3TOro HENb3si CKalaThb,
ecnu petb MAET O noaknioteHun Gnoka oc-
HOBHLIX PErynvpoBoK ANSt yNPaBneHusn sip-
KOCTbIO, KOHYPACTHOCTLIO, HACLILIEHHOCTLIO
n306paxeHun U FPOMKOCTLIO 3BYKA. IT0
CBA3AHC C TeM, 410 C ycranoskon CAY B
OAHUX CNYHANX WITATHLIC OPraHtl OCHOBHLIX
PErynupoBoK NOMHOCTBLIO MCKAKYCHH U3
paboThl, a B APYrvx CAyuasx CYlECTBEeHHO
YMEHbLUEH Anana3ol nx ACUCTBUS.
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[ Hoewg. XA B,
'—<._,[_3;—-—' 5{ e ycTpoicTeamu 6eCcnpoBoaHoro gucraHum- Yro0bl nsbexarb ykadaHnHble HenocTaTtky,
3 P 8 OHHOrO ynpasnenun ([Y), 3aMeTHO NOBbI-  NPENNaraeTca HeCKONLKO TEXHUHMECKUX peLue-
. ':_,/' X = wanowmumn notpebutenbckue csoncrea.  Hum noakmotexus CAY ¢ MuHrMansHbiM o0bL-
';’%-—1 T HeoGxoanmMo Takxke OTMETUTb, HTO, Ha4n-  emom molTaxa. [pexne Bcero, Npu yCTaxos-
N Han ¢ nybnukauuu craten "UK nyum ynpas- ke CAAY MOXHO UCron308aTk cnocol NoaxNIo-
— §l 122 nAKT Tonesuaopom” astopos 0. Muuyrn-  NMeHuRr, KOTOPLIN peanu3osaH B Gnoke ynpas-
,'Ef_-r__)T-—, 2 |Pee.kae. Ha, A. Mopaenko u A. Opyan (3], okono  nenun BY-2, npewioxeHHbid ANa Tenepuso-
o J |z sonap necaru paspaborok cucrtem QY (CAY) va  pos 2YCLT. B aroM cnyuvae B Tenesuaop A0-
. ! | 72w MK nyuax, kotopuie Obiin npeanoxersl pa-  NONHUTENLHO YCTAHARNUBAIOT NEPAKNIUATENb,
E‘:’i o —{ 5 [Aoonve [uomotuTenaMm Ha CTpasuuax xypHana, Hanpumep N2K, Ha BOCBMb KOHTaKTHEIX rpynn
" fponr, |—-‘r : 7 [Bha Gonbluoe uncno CAY, BbinyCKaeMbix Manki- MO CxeMe, NOKa3aHHoW Ha puc. 1. Stum nepe-
J -— - MU NPeanpuaTUaAMKU, U HeaQoporue CUCTe-  xaluaTenemM NoAaloT HanpsLKesue i pery-
Puc. 2 Ml (Hanpumep CAY-4 [4]) npouasoacTBa  AvpoBKK NGO C NEPEMEHHLIX PE3UCTOPOB yn-
Gonbluoi NPOMBILLINEHHOCTY NO3BONAIOT 6e3  pasnexus, imbo ¢ moayns CAY.
14  paavo M4, 1985 1.



3BYKOTEXHUKA

OnHako Bo3aMOXHa v ODonee npocras
peanu3auua aToro cnocoba 6e3 yCTaHoBKu
AONONHUTENBLHOro NepekniyaTenst nyrem
JaMeHbl PerynupoBOYHLIX PEe3ucTopoB
NEPEMEHHbIMU PE3UCTOPaMK € IePEKNIo-
yarensimu, Hanpumep CMN3-30k, no cxeme
Ha puc. 2. KaxabiM U3 HAX NepexnioNaT v
perynvpyior CBOW uenu ynpasnexus. Mpwm
3TOM HE M3MEHRETCS BHeWHWh Bug Tene-
Br3opa 1 KOMNNEXCHO B NONHOM OGkeme
MOryT OblTh ¥CNONL30BAHLI KAK LWTATHDLINA
cnocol perynupoBkiy, Tak v ynpapneive ¢
nynbta AY. B oGoux chyydasx ¢oTonpuem-
HWK YCTAHaBNMBAIOT B COCTBETCTBUM C Npw-
naraemeiM onucavvem. B atux npumepax
TakXe He UCNONL30BAaHLI BO3MOXHOCTU
CAY. no3sonsouve yctaHasnusaTh A0N0A-
HUTENLHLIC MBCTHBLIE KNABUILKLIE NYALTLI C
LENBLIO COXPaHEeHVs BHEWHero Busa Tene-
BU30P080,

Kpome 1oro, npegnaraercs HecrasnapT-
HbI NOAXOA K peanusauvin MoHTaxa CAY
Ha UK nyvax, koraa GperonpueMHmk u KHo-
MOMHLIA MECCTHLIN NYNLT OCHOBHLIX PErynu-
POVOK, ananorMyHbLIn NyNLTY Ha nepeaar-
bmke Y., MOMTUPYIOT B BUAC OTLEALHOro
ycTpoicTea, KOMOUHUPOBAHHOE YCTPOUCT-
B0 MBCTHOro ynpannenusi, cobpanHoe no
cxeme Ha puc. 3 1 xotopoe MOXeT ObiThb
YCTAaHOBNEHO KaK Ha Teneswuaope, Tak u
PSIAIOM C HUM, OPMEHTUPOBAHO B NOOYIO
CTOPOHY, OTKYAA yNPasnRIOT TeNECBU3IOPOM,
O140 veped kabenn COGAUHEHO C MOAYNEM
AY, ycTaHoBneHHLIM BHYTPY TENEBM3opPa, C
y4eTOM TOro, 4T0 OAWH U3 NPOBOAHWKOB
doTonpuemMHuka gomkeH ObiTe 3KkpaHUPO-
BaHHbLIM. UIMEHHO B 3TOM cnyyae nepeaHns
naiens Tenesndopa ocraerca tes uameHe-
HA,

Lna vbneryenns ycranosku CLY 8 Tene-
BuM30pe xXenarenoHo, 4ToObl BLIHOCHOW
nyneT MecTHoro ynpasnexns (MMY) esinyc-
Kancs B BuAe OTAENLHOo YCTPOUCTBA NPROo-
MBLILUNEHHOCTBIO, KaK 1 NYNbTbl AUCTaHUW-
OHHOro ynpasnexms. Bapwaut ¢ NMY mo-
XeT ObiTb UCMNONHL30BAH CAMOCTOATENLHO U
B KOMNNEKce C PacCMOTPEHHLIMU Bbile
cnocobamu nogknoverna CLAY. Npu pea-
nusaumu B CaMOCTONTENLHOM BapuaHTe
CAY cMoxeT yCTaHOBUTL [AXE HAUMHAK-
Ui paanonbniens.
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YM34 C MIUTAHUEM
OT HUSKOBOJIBTHOIO

NCTOYHUKA

J1. BUHOKYPOB, r. Camapa

B TpaanumnoHHO BbLIMOAHACMBEIX HOCUMBIX KOHCTRYKUMSIX Paano-
MIPUCMHMKOB BLIOOH HATIPSKCHAS MATAHNUS M NONYHaeMast npmn 9ToM
rPOMKOCTh BOCIPONIBELCHNSI XCCTKO ¥ O4HO3HAYHO B3aMOCBSI -
3aHbl. XO4ellb NCnoNb308Barb MCHLLICE YUCNO INeMCHTOB — [10-
Y AL HU3KYIO TPOMKOCTL, HYXHA "npuindHasl”™ rpoOMKoOCTs —
YBENMIHNBAN HATNPDSIKEHNE TNTAaHISA.

B AaHHou cratee npeanaranicsl CXemOTeXHNIECKNE PELLIEHS KOH-
CTPyUPOBaHMS, NO3BONSIOLME "BLIVTH" 3a KPYI CNOXUBLLECS
rpagiagnig M HeCHI0XIibiMuU NYTsiMuU PEaN308Barth HOPMAalbHYIO
rPOMKOCTL BOCIIPONIBEACHIS MDA YMEPEHHO MNHINMETIHEHOM 3Hé -
HEHMIN HANPSIKCHNSE NCTOYHIIKA TOKA.

MNpu koncTpyuposainy manoraGapurHon
NepeHoCHON paguoannaparypsl Paanonio-
GuTensiM 4acTo NPUXoAUICAR pewarsb npo-
GneMy co3naHmua 2KOHOMUWYHOFO yCunure-
ns MoHOCTH, PadoTaloWero Ha HU3KOOM-
Hyto (8 OM) narpy3ky v nuTanuwerocs or
VMCTOMHMKA C MMHUMANLHBIM HANPSIXEHUEM.

AsTopoM Ny6nMKyeMOn HUXE CTaTbu
Gbina NPeanPUHATa NONLITKa CO3AaHNnA yew-
mTens MOWHOCTU, CNOCOBHOro NUTaTsLes
OT OAUMHOYHOIQO ranbBaHNY4ecKOro anNemMeH-
Ta HanpaxesueMm 1,5 B u coxpaxaiowero
c8o0 paborncnocoOHOCTL Npyn paspaake
UCTOuHKMKA NuTaHmnsa ao 1 B,

Haiwe BCero ycunurenu ¢ Hu3KOBONLT-
HbIM NUTaHWEM BbINONHRIOT NO OAHOTAKT-
HbIM cxemam (puc. 1). OaHako TakuMm ycT-
poMCTBaM CBOVICTBEHHDB! CYLLIECTBEHHLIE He-
poctatkn. Bo-nepsuiX, OHY MMEIDT HU3KYIO
3KOHOMWYHOCTb, & BO-BTOPLIX, AAaXE Npwu
noctatodko BonbWOM AN ManoMOLLHbIX
ycunurenev TOKe Nnokon noaknioHeHue K
HUM HWIKOOMHOW Harpy3ku HepeasnbHo,
Hanpumep, oT ycunurens, cxema KoToporo
npuseneHa Ha puc. 1, npn Toke nokos 20
MA HEBO3MOXHO NONYYUTL HENCKAXEHHbIN
curHan ¢ amnnutygon Gonee 0,08 B Ha
Harpyske 8 Om. Mo Ttakon (unu noaobHon
e1) CXEME MOXHO NOCTPOUTL NULLL YCUNn-
Tens Ann ronoBHbIX TenedoHoB ¢ CONpo-
Tusnennem He MeHee 50 Om. KNA Takoro
ycunurena He Oyaet npesviwars 25%.

PaccmorpuM Tenepsb YCunuTens MOLLHOC-
TV C ABYXTAKTHLIM BbIXOAQHLIM Kackaaom,
CXemMa KOTOpOoro npmeeaeHa Ha puc. 2. Npu-
MEM K CBEAEHMIO, YTO BCE TPaH3NCTOPb!
KpeMHUesble, U NOACYUTAEM BO3MOXHbIV
AVANA30H N3MEHEHUA BLIXOAQHOMO HaNpPRXe-
HUR B TOYKE COCAUHEHURA 3MUTTEPOR TPaH-
suctopos VT2 u VT3:
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Pa3HOCTL 3TUX HANPAXEHUA COCTAaBMUT.
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rae Uy, — nanpsxenve nutanus, Ugy g —
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NESXEHNE HaCkILEHNA KPEMHNOBOMO TPaH-
A VT, &A11A 03 A, U, Ugy — na-
AEHVe HanpsXeHWs Ha pe3auctopax R2 u R1
COOTBETCTAEHHO. flaxe 663 y48Ta Hanps-
®eHUA Up, u Ug, Npu yKasaHHbIX 3nech
3HaveHuax Ugs s ¥ U,ac vy BEAMYMHA AU =
=Unas —206B-038=U,,~158.

NHeiMU CnoBamu, yCUnuTens, BbINONHEY-
HbIV NO CXeMe, NPUBERRHHOW Ha pPUC. 2, He
noaxoauT Ang paboThbl OT UCTONHUKA NUTa-
HUR wWanpsaxeHuem menes 1,5 B. Nocne
aHaNnaa HEeKOTOPLIX APYrMxX CXEMHBbIX pe-
WweHun, Kkak bonee uenecoobpasHoe, Gbino
BbIGpPaHO CxeMHNO peweHne ycunurens
MOUWHOCTH, NPUBEASHHOE Ha puc, 3. Ha-
nNPAXeHWe CMeLLEHWA HA TPAH3NCTOPK Bbl-
XOAHON KOMNnemenTapron napul VT4 VTS
nocTynaer 3fechb CCOTBETCTBEHHO Yepes
peauctop R3 — TpaxsvcTop VI3 n peauc-
Top /2 — Tpanaucrop VT2.

Ana 3T1oro ycunurens AvanaaoH uame-
HEHUR BEIXOAHOro Hanpaxeuva Gyaer pa-
BEH: Uua:c: Ui~ UuacVM " Uumi - UuaCVTS-
Pa3HocTb 3Tux HanpsxeHun cocrasuT: AU=
=U e 2U,acsi @ NOCKONBbKY HANPRXEHWE Ha-
CbilUEHUST KPEMHUEBLIX TPaHaucTopoa VT4,
VTS pasxo 0,3 B, To AU = U,,,,~ 0,6 B. 3Ha-
4MT, YCW/INTENb, BbINONHEHHLIA NO CXeme,
NPvBEAEHHON Ha puc. 3, Moxer paboTars
npu cHuxenun Hanpsixenwa Ao 0,6 B. Ho
970, KOFE4HO, B MAEaNLHOM Cnyvae, Tak
KakK, 80-11EDBbIX, NPU HACLIWE U BLIXOL -
HLIX TPAH3UCTOPOB HapywaeTtcs paborta
ueny npPAMoun cCansvu, a BO-BTOPLIX, NpU
Upi=0,6 B amnnnuTyna ycuneHHoro sur-
Hana Ha HWU3KOOMHOW Harpyake Oyaer
oueHb Mana. Ho yxe npu HanpaxeHun
nurasma 1 B ycunuiens snonwe paboro-
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cnocobey, a npu 1,5 B no3sonser nony-
yuTb Ha Harpyske 8 OM BuIXOARYKD MOUY-
HOCTb OkOno 30 mBT.

OgHako npw 3KCNAyaTauuu KapMaHHOM
GuiToBOM pagucannaparypsl, patoraouien
Ha ManorabapuTHble TON0BKYU, TaKOW BbIXOA-
HOM MOLLHOCTU ABHO HEAOCTAaTONHO, NO3-
TOMY uUenecoobpa3HO BOCNONL30BATLHCH
MOCTOSEIM BapPUaHTOM NAHHOro CXEMHOro
peweHua (puc. 4).

3T0 YCTPOWUCTBO COCTOUT, NO CyuwlecT-
BY, U3 aByx yeunurenen, paborarniuivx Ha
OAHY Karpys3ky B nporusodase. hanps-
XOHVUE NUTAHU] MOCTOBOI'0 YCUNUTENR—
1,5 B, MakcumanuHan BbIXOQH3aR MOUL-

Puc. 9

HOCTb — ©OKono 120 MBy. Ana xapman-
HOW annaparypbl 3T0 BNONKE N0AX0auT.
Ecnu, kak noxaaawo Ha puUc. 4 WTpPUxXO-
BbIMM nuHusmu, o6pasosarte B ycunurene
nAee auddeperumanbHbie nape!, 10 yeenn-
YUTCR KO3(PPULUMBHT yCuneHusn npu paso-
MKHYTOM uenu OOC (2 3Ha4YUT, CHU3ATCH
VICKaXeHUA Npvi 3aMYXHYTOW) U 3KOHOMWUY-
Hee OynyT UCNONL3OBATLCA Len CMEele-
Hua. W BCe Xe HenocpeAacT8EHHO MCNONb-
30Bartb NpuBeAeHHOE Ha PUC. 4 CxemMHoBe
PeLWeHUs HeyaoOHO, NOCKONbKY TOK NOKOR
B TaKOM ycunutene CUNLHO 3aBUCUT OT Be-
NMMviHB! HaNpPIxXeHns nuranvg. Hanpumep,
eCcnn ero yCcrakoBuTb PaBHbiM 3 MA AnA



3BYKOTEXHMKA

HanpaXeHusa nutauma 1 B, 7o npu 1,5 B ox
yxe 6yner cocragnarsb 30...60 MA, uTO ro-
BOPUT O IBHOM CHUXEHUK 3KOHOMUMHOCTH
ycunutenn. 3basurbca OT avoro Heaocrar-
Ka MOXHQ, BCNV B 3MUTTEPHYO LENb 0A-
HOW u3 aAnddepeHuUanbHBIX Nap TPaH3ue-
TOPOR {pUC. 4) BKNIOYNUTL YNpasnsemoe Ha-
NPSKEHUeM NUTaHna conportusieHne (Ha-
npumMep, NONeson TPAH3UCTOR), Kak noka-
3aHO Ha puc. 5. MNMoneson TpaHauncrTop VT 11
CTadUNUanpyeT TOK CMEWEHUs, a 3HAuUT,
1 TOK NOKOS1 TRAH3UCTOPOB.

Mpy TAKOM CXEMHOM PeueHun yeunure-
N5t L NPaBUNLHO BLIGPAHHOM NONBBOM TPaH-
3UCTOPE TOK NOKOS! MOXHO CAENaTs NOBO/b-
HO cTabunbHbiM naxe Npu TPEXKPATHOM
U3MEHEHUW HANPAXEeHUs NnUTaHun. Hexoro-
Pas HECUMMEBTPUSA CMELLBHUA ANS BEPXHUX
M HUXHUX NN YCUNUTENR NONHOCTEK) YCT-
pausercs aencrenem OCC.

C y4RTOM BCOX NEpeyUuceHtbix coobpa-
XeHnuia, asTopom Buisl cobpar n onpoGosan
YCUNUTENbL MOUIHOCTWU, CXema KOTOPOro
npueeaeHa Ha puc. 6. Mo cyTn, 310 aBa
ONBPAUMOHHLIX YCUNUTENSs, BKNIOYEHHLIX NO
NPAMOIK Y MHBEPCHOW CXeMaM, MMEKoLIvX
oBwmi Bxoa v npotuscdasno paboraioumx
Ha O0WYI0 Harpyaky. 3KBMBANEHTHAR Cxe-
Ma yCvAUTeNAa noka3aHa Ha puc. 7. Bxoa-
HbI@ ero Kackanpl npeacrasnnioT cobon
crasHpapTHee auddepeHumanbHne naps v
BbINONIHOHbLI HA TpaH3aucTopax VT1, VT2 n
VT14, VT15. O6 ocranbHbix kackagax pac-
CKa3aHo Bbilwe,

MepgoHauanbLHO npeanonaranoct wuc-
nonb3osaTtb AN NMUTAHWUA YCUANTENA HANPS«
xenne 1...1,5 B. OagHako, kak NOTOM Oxa-
3anoce, ropas3no BbIroAHEE NUTaTh €ro He
OT OQHOr0, a of ABYX ranbBaHNYECKVX dne-
MEHTOR L0 WX NONHOM Paspsaku, T. €. Ha-
npsaxexuvem 1...3 B. MNpuaem npu Hanpsixe-
HUM NUTaHuAa 1 B TOK NOKOR yCuNuTens co-
crasnsn 1...2 MA 1 OH BCE eule oBecneyn-
Ban YNCTOE ¥ TPOMKOE 3By4axve. U TONLKO
NP1 CHMXEHUN Hanpsxkenvs nNuTarmns no 0,9
B curdan pesko wckaxanca wm genancs
HepasBopuuBLIM.

Mo onucuiBaeMoint cxeme cobpano He-
CKOMBKO YCUAUTENBHBIX YCTPONCTB, NPUYEM
Gbin UCcNsLITaH U “UHBEPCHBLIA" BapuaHt —
“nnioc” nuraums o0bwWwni ¢ BXOgHbLIMW Kacka-
famMu Ha TPAH3UCTOPaxX CTPYKTYPb! P—N—p.
OyHKUMK NPEAYCUNNTENS BbINOAHKNG NPO-
cTenwee ycunurensHoe yCTpOuCTBO, cxe-
Ma KOTCPOro noxkaaaxa Ha pvc. 8.

B xauecrBe UCTOYHWUKOB 3BYKOBbLIX NPO-
rpaMMm UCNOML30BANUCHL NAEMEPL! K Manora-
BapuTHbLIE NPUEMHWMKK, B YACTHOCTW MOHO-
¢oxuueckuin mapvanT YKB npuemnuxa A3a-
xaposa ("Paavo”, 1887, Ne 10, c. 56, 57).

Yeunurens MOLLHOCT I HEKPUTUYEH K BoNb-
WUWHCTBY NPUMEHAEMbIX aeTanewn. Pesucro-
ph MOTYT CbiTe NIOOLIE ManOMOWHLIE, Ha-
npumvep MNT-0,125, koHnpeHcaTOpRbl —
K50-16, K53-1 v gpyrue, noaxogswwve no
rabapuram n emkocTu. B kauecree Tpaxauc-
TOPOB NpUMeHUMLl NIcBble MaNOMOLIHbLIE
TPaH3UCTORL! COOTEETCTRYIOLLEN CTPYKTYRLI.

CymecTsyioT TpanaueTopb! (0ObINHO Bbi-
COYOBONGLTHLIC), ANst KOTOPLIX B CNPaBoy-
HUKaX YyKasaHo NOBLILLEHHO® HaNpsXeHue
HacbiweHus. UCNonL30BaTh ux HE PEKOMEH-
Ayercs. 310 OrpaHuqeHne OTHOCUTCH U K

MOUIHBLIM BBIXOAHLIM YpaH3ucropam. None-
80oW Tpanaucrtop Kri303 moxer BbiTh € vH-
aekcamu A, B, B, X nhn WU. Nonoeka aAvHa-
mwieckan 0,57 AW-1-8.

ITpy Hanaxwueanuwm ycuamurens cnepyert
NPaBuUNLHO YCT3HUBUTL TOK TIOKOA, NOLO-
6pas COOTBCTCTBYIOLVIA IK3EMNAAP none-
BOro TpaHaucTopa. Ansa aroro Hesbxoau-
MO UMETb, KaK MUHUMYM, TPW Takux TPaH-
31CTOPA, NCTOMHWK NUTAHUA C perynupye-
mbim o1 0.5 a0 3 B HanpsxeHuem, BONLT-
METP, PacCYUTaHHLIN ANA n3MepeHna 3T1o-
ro Xe OnanasoHa HaNPRXEHWW, U MUNNn-
aMnepMeTp ¢ NPenenoM UsMepeHmst Toka
A0 15 MA. MOXHO UCNoNL30BaThL 1 aBOMET-
pol. Cneayer Nulb YUNTLIBATh, YTO Ha MUN-
nuaMnepMerTpe nagaeTt HEKOTOPOoe Hanps-
XEHUE K BONbTMETP ClieayeT NoAKNoHaTb
HENOCPeACcTBEHHO ¥ TO4YKaM, Mexay KOTo-
PbiMU USMEPRETCH HanNpAXeHNe,

Hanaxvsahnue ycunuiens HauuMHaKT C
TOrO, HTO NOAKNIOMAIOT K HEMY NPOOGHbLINA
NONEBOK TPaH3ucTop (ha mecrto VI8) B co-
OTBOTCTBMW CO CXEMOW, NPUBEAEHHOW Ha
puc.6. Aanees, NOAKNIONMB UCTOYHKK NY'Ta-
HURA, NN2BHO YRENVHNBAIOT NoAaBaemoe Ha
ycunurens HanpaxeHue or 0,5 ao 1,5 B,
cneas 3a norpebnnemMbiM viM TOKOM. Mpw
HanpsXxeHuun nutanma 1,5 B notpebnnembis
ycunurenemM Tok NOKOA ACNXEH HaxoauTb-
cs B npeaenax 3...5 MA, Ecnv on Gonbwe
ATOM BEAVYUHBI, TO TAKOW NONGBON Tpau-
3UCTOP NpPUMEHaTL Henb3n., Ecnu xe Tok
NOKOR MeHbLue 3...5 MA, ero ysenuuusarr,
BKAKONMB NAPannNenbHo ABa — TPUY NONBBLIX
TPaH3ucTopa. MOXHO NOCTYNUTL U Haye -
3anepxXaTh 3aKpPbLIBAKLIEE HanpRXeHue
(pnc. 9).

Monw3yfCb NPuBEAEHHOW METOAWNKON,
Nerko yCTaHOBWTb TOK NOKOSA 2, 4 v 5 MA
NpU Hanpaxenunax nmvTanva 1, 15 u 3 B
COOTBETCTBEHHO.

lMpn nogroTosxe NaHHOM CTaTbk 28TOPOM
CTasmnach 3anada: NoaeNUTLCA C paaue-
nobutensmm onsiTom NOAX0Aa K paapabor-
K€ 3KOHOMMUIHOTO YCUNWUTENA MOUIHOCTU C
NUTaKYEM OT HU3KOBONLTHOrO MUCTOMHMKA.
Bce ucnuiTanusa NoaTtoMy NPOBOAMAUCHL Ha
YPOBHE MareTHbIX NNAT ¥ NEYaTHLIE NnaThl
He pa3pabaTuBanucCs.,

W, nakoHeu, nocnepHee aamevaque. Ko-
HEYHO, ONUCaHHbI 31ECb YCUNUTeNb He
O4eHb COOTBREeTCTBYET npeacrvasneHuo G
MVHUATIOPHOM annapaType. HO npv xena-
HUK ero rabapuTbl MOXHO yMeHbWYTL. Ecnu
yeunurens Oyner ucnonk3oBatsCs He ¢ YKB
NPUEMHUKOM A. 3axaposa, a C nnenepom
unn AM npueMHUKOM, TO KoHgeHearops C1
n C2 ponyCcTuUMO 3aMeHnTL Ha Kepamvyec-
kvie emMkocTbio 0,15 mkdP. B aBa pasa mMox-
HO YMEHbLLNUTb ¥ EMKXOCTU OCTaNbHEIX KOH-
NBHCATOPOB yCUNUTena (KOHeYHo, Kpome
KOHORHCATOPA, WYHTUPYICILEro Lenb nuTa-
nus). JanbHenwero cHuxerma rabapuros
Ao6mBaKTCR NPUMEHEHUEM, BMECTO Brno-
NAPHLIX TPAH3NCTOPOB, cbopok n Habopos
Tunos KTC v HT.

Koadduument ycuneHua ycunmuiens
MOLWHOCTU NO HaNERXEHUI0 MOXHO NOBhI-
CUTb B aBa pasa, ysenuuus conpoTuene-
Hus pe3ncTopoB R6 n RS (puc. 6) cooteer-
CTBEHHO A0 47 un 43 kOM. i

HA KHWXHOW NONKE

MHTEIPAJIbHbIE
MUKPOCXEMbI

UHTETPAJILHbLIE
MUKPOCXEMbI. MUKPOCXEMDbI
A1 TEJIEBULQEHUS
N BUOEOTEXHUKH.

CrIPABOYHUK

3TOT CNPaBoYHMK RBNAIBTCA NPOAON-
*eHuem cepuu “URrerpanbHbie MUKPOC-
Xembl" ¥ NEeLabiM BbINYCKOM, NOCEALIOH-
HbIM MUKPOCXENMaM, NPUMGHAEMbIM B TE-
NEBNAEHUU U BULEOTEXHUKE,

B cnpaBoyHuKke NPeacTasneHnl TeXHu-
4eckue ceeflenus o npubopax, ebinyc-
kaemwx B CHIC, v nx 3apybexHbix aHa-
norax. Cocrasurtenu nogpobro paccka-
3bl82KOT O reHeparopax TECT-CurHana,
reHepaTopax UMNynbCOB CUHXPOHU3A-~
U n GopmMupPOBaTENAX UMNYNbLCOS,
Kogepax v Aekoaepax, KoMbuHupoBaH-
HbIX MUKPOCXEMax Ana UBETHbIX Tene-
BM3VIOHHBIX NPUEMHUKOB, KOMMYTaTOopax,
npeobpasonatensx u NepexsiovyaTennx.
Otpenchblie rnaskl NOCBRWSHL NUHUAM
38[1EPXKU, MUKPOCXEMaM KaapoBOI pas-
BEPTKKN, ycunaTenen npoMexyToOXHON
4aCTOTE!, NEPEAATYNKOB ANA YCTPOWCTB
AUCTaHUMOHHOro ynpasnexus. B npuno-
XeHUU Aanbl noapobHoe onucaxne AByx-
NPCSOAHOW NOCNEAOBATENLHON LWUHbI
ynpasnetus 12C, cnucok ycnosrbix 06o-
3HaYCHUIA, aneKkTpuyeckue (B TOM HMcne
U NpeneNbHbie) XapakKTepucTyku MUK-
POCXEM, ONUCaHbl PEXUMbI NX Pabotbl U
0CO68HHOCTN NPUMEHEBHUR, CXOMbI
BRAKYEHUS U PEXUME! NPOBEACHNA He-
0OXOAUMBIX UAMBPBRHVI.

Yurarens HanneT B cnpasouHuke Top-
rooele Mapkn v aapeca m3rotoBuTenein
MUKPOCXEM 1 TOPrytOLLNX OpraHn3auvi.

Mocksa,
nanarenscreo AOAIKA, 1993

PAOVO Noa, 19951, 17
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NHAUKATOP

NEPEIrPY3KHU

FrPOMKOIOBOPUTEJISA

. CUHBKOB, r. Jlyranck, YkpauHa

lpennaraembiii MHAVKATOP NPEAHa3HauweH AN curHam3aljin
KPaTKOBPEMEHHbLIX MPEBbLILECHN MNAacrOPTHON MOUHOCTH [HA-
MUYCCKNX FONOBOK. EC1 KPATKOBPEMEHHBIE NEPErpy3Kt [Jist HNX
HEe ONacHsl, TO AnuTensHas padtora npu nNoBLILLEHHOU MOLWHOCTY
MPUBOLNT K NOBREXAEHUIO MNOABUXHBLIX CIACTEM FOJIOBOK. B Tpex-
MOMOCHbLIX FPOMKOrOBOPUTENISIX €10 NPUMEHECHUE ONE3HO 1 LIS
MONYHEeHns1 “CTartnCTnyeckoun” OLUHKI YPpOoBHEeV CurHana, ripu Ko-
TOPBLIX IapMOHIYCCKME MCKAXEHNST MPEBLILLAIOT PA3YMHbLIE NpPe-
Aesbl (B8 cayqae rnpocnywmnsBanusi, Harnpumep, “Metaiinyeckmx”

MY3bLIKasIbHbIX FPYIr).

MHorue rpoMKoroBopUTeNn He UMEIT
WHAUKATOPOB YPOBHI MOLLHOCTI, a KOHTPO-
NUPOoBaTk UX NEPErpy3Ky Ha CAYX NpPakTn-
Yecku HeBO3MOXHO. lNpeanaraemotiv nHaK-
KaTop Neperpy3ku pearupyer Aaxe Ha kpar-
KOBPEMEeHHLIE NPEeBLIWeHUs 3aNaHKOro
YPOBHS MOUWHOCTM 1 0COOEHKO NONB3ECH NPU
NPMMEHEeHUN KOMNPECCUOHHBIX FONCBOK.

JnexTpuveckan cxema MHOUKaTopa npu-
BefeHa Ha puc. 1. B rpomkorosopurensx ¢
HECKONbKMMU AUHAMUYECKUMU ronoskamu
Tak0e YCTPONCTBO MOXHO MCNONL30BaTk Kax
MHOWKATOP Neperpyakis ANa Bcew CNCTemsl
nnbo anst Kaxaom AUHaAMUYECKON ronoBku
B OTAENLHOCTY, 4To Bonee npeanoyTUTeNb-
HO.

WHavkaTop coctout na Hebonblioro yuc-
na AOCTYNHbIX PAaAUOBNEMEHTOB 1 HE Tpe-
OGyer QONOAHUTENLHOTO UCTOHHUKA NUTAHUS,
YTO NO3BONKET MOHTUPOBATL CGro B KOPNy-
ce rpoMkorosopurens. B asTopckom sapu-
aHTe KOHCTRYKUMU ANS rPOMKOroBOPUTENA
"Knusep 100AC-002" ucnons3osaHo no tpu
YCTPOMCTBA B KaXAO0M, ¥ NOAKNOUCHLI OHU
napannenubHo Kaxanow ronoske,

MHavkaTop nonysaer nuTanve o1 CurHa-
na YM34. Ecnu HanpaxeHne npoaeTekTu-
POBaHHOrO CwUrHana Ha BXOQAE TupucTopa
VS1 (oHO ycranasnusaercst npu perynupos-
K@ NoACTPOoeYHbIM pe3nctopom R2) npepui-
CUT Ero HaANPSXEHUE OTNUPANHUS, TO BKNIO-
yarca Tupuctop v ceeroavog HL1. Muuun-
ManbHOE BPEMS CBBHEHUS CBETOAMOAA NPO-
NopuvnoHansHO BMKOCTHK KoHaeHcatopa Cl
W NPY YKa3aHHOM Ha CXEMEe 3Ha4eHun pas-
1o 0,3 ¢.

Yeprex pucyHka nevaTHon Nnartbl NUKo-
BOro uHaMKaropa Nnokasand Ha puc. 2. B nem
NPUMEHEHL!I NOCTONHHLIG peaucTopbl MJIT-
0,25, noacTposunbie peaucropul Cr3-22,
koHaercaTopbl Tunos KS0-6 nnn KSO-16 Ha
Hanpsxeuue He meHee S50 B. fAuog VD1
MoXeT OubiTh NolbuiM na cepun KA102,

18 pranvio nea, 1995 1,

OTBETCTBYET MAKCUMaNbLHOW LUYMOBOW MOLLL=
HOCTY, xapakTepuayiowen paboTy rpoMko-
rosoputenn (ronosxku) 6es3 Tennosuix 1 Me-
XaHWUHECKUX NOBPEXAEHnH. 3T0 3HAYCHUE
MOU{HOCTK BXOLUT B HAUMMEHOoBaHme ronos-
ku. Kpome toro, takas “npmesaka” paer
BO3MOXHOCTL He aonyckarL O0NbLWOro
YPOBHA HENIMHEMHBLIX UCKaXEeHui Npu 3py-
KOBOCNPOU3BELEHUMN.

Benuuuky amMnNanTy/bl HANPSIXeHUs1, No-
AaBaeMoro Ha MHAWKaTopP, ONpeaensiioT nNo
popmyne U=,f2pg , rae P — makcuvmans-
Has WymMosan MOWHOCTL (BT) u R — anexT-
prueckoe conporusnenue (OM) akycTuuec-
KOW CUCTEMbLI MU COOTBETCTRYIOWEen Au-
HAMUYECKOI roNOBKK, B 3aBUCUMOCTY OT
npuMeHennst nHaukartopa. KouTpons amn-
AUTYALI CArHanNa, NP KOTOPOM OKNK4aer-
CH TUPUCTOPR, MOXHO NPOU3BOAUTL BONLT-
METPOM NOCTONHHOIO TOXa Ha BLIBOAAX KOH-
JAeHcaropa vhv NOACTPOEUHOro pe3auctTopa
UHAMKATOPA, NOKA3aHUA KOTOPOro [OAXHbI
COOTBETCTBOBATL aMNNUTYANOMY SHAUEHUIO
HaNPsSiXXeHus, UNnu BONLTMETPOM NEepemMen-
HOMO TOKa C y4eTOM PasHuubl 3pexTns-
HOro ¥ aMNAUTYAHOrO 3HAYCHUM Hanpsxe-
HUA,

Tax, 8 AC “Knusep 100AC-002" ans au-

HamMuMeckon ronosku 6MNAB+4-8 npunnuma-
— 0T Hanpskenue 10 B, ans 20rAC-1/1-8 —
Fifﬁ,’fvftﬁ.?ﬂ Y?Ilﬂu 18 B, a ana 75Ir4AH-1)1-4 — 24,5 B. S(D'
R AL - ) ANI074 (PEKTUBHBLIE 3HAYEHNSI NEPCMEHHOIO HANPs-
‘ £ = L sy xenvst Oyayt 8 1,4 pasa Medeiue, cheayer
10vn 2 508 i ﬂj;ff?f A TAKXKE y4ecCTb NaJieHUE HanpsxXenus Ha auo-
= ne VD1, npunumasn ero pasHusim 0,5 B.
KOHCTRYKTUBHO NevaTHyo nnaty uHavka-
Puc. 1 TOPA MOXHO 3aKPENNTL HA BHYTPEHHEN CTO-
POHE NepegHen naHenu rpoMKorosopure-
J
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200,
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KA10S, KO522 ¢ pnonyCrtumbiM TOKOM He
meHee 50 MA. Tupuctop VS1 tuna KY101 ¢
noboiv OyKBeHHbLIM MHAEKCOM, CBETOAMOA
HL1 — ANB07A nuGo apyroi, kpackHoro cee-
HYeHusi, C MakcuMansuHiiM TokoM 20 MA.
YcraHoBka WyBCTBUTENLHOCTHM MHAUKATO-
pa 3aKNKYaeTCN B NOAAE HAa BXOJ, UHAM-
KaTopa NEePemMeHHoro HanpsxeHus, coor-
BETCTBYIOIEr0 MaKCUMaNbLHOM CUHYCON-
A3NLHOM MOLLHOCTM AMHAMUYECKON I'oNos-
KU vnu rpomMkorosopurensi. Makcumansias
CUHYCOMAANLHAN MOWHOCTL ANA GonbWwnH-
CTBA ronosoK My FPOMKOroBopuTenei co-

nsl, @ CBETOAMOA VMHAMKATOPA 3aKkpenuTtb
KNeeM B OTBEPCTUM NepeaHen naHenn.

NpumevuaHue pegakuuu.B unauxarope
Neperpyaky uenecootpa3no ncnoNbIoLaTL ABYX-
NOAYNEPMOAHOEG BHINPAMNOHIE ChrHana, MTo No-
3UO/IINT KOHTRPOANPOBATL NPeBLIWEHWE YPOBHEH
CHIrHancs v OTPULATENLHON NoNspHOCTH. B xa-
ICCTBe ubinpsiMuTens cheayer MnpumMeéHiTe MOocC-
TOBYIO CXCMY, S5 KOTOROI 1HeoBXx04MMO HeThipe
AnoAaa, MOXHO Taks@ uCnoNnL3oparte AVnoahuI
cOOPKM 11 BLINPARUTENbHBIE MOCTL THNoB KLUA40T7A,
KASOBA 1 ananorminme M © AONYCTHMBIM Ha-
npsxeneM ve menee 70 B 1 cpeanosuinpsimiek-
ML TOKOM He menco 100 1A,



PAOWUONPUEM

KOHBEPTEP

K PAUNWOBELLUATEJIbHOMY

[NMPUEMHUKY

B.BEECELQUH, r.TiomeHs

B nocnenHee Bpemsi y MHOrnx.pagnomobuTenelt nossnsics no-
BLILLICHHBLIV MHTEPEC K AnanasoHy rpaxaaHckon pagnocsnsn. Oa-
HAKO B OONLUIMHCTBE MPOMBILIICHHLIX PaAnONPUEeMHIKOB HET
aaxe KB anana3onos 19, 16, 13, 11 m, HE roBopsi yxe o Ha3sar-
HOM BbHLE [nana30oHEe rpaxpaHckor paanocssiav. B nyonukye-
MOU HUXE CTaTbe MPUBOAUTCS OrMCaHue HECI0XHOW NpNCTaBky,
MNO38ONISHOLLEHA MPUHINMATE PafnuoCTaHinm aToro auaras3oHa Ha
OObLIMHBIA PALNONPNEMHNK CO CPREAHEBOTHOBLIM ANana30HOM.

MpeanaraemMmasn BUNMaHMIO uUnTaTEeNECI
npMCTagka-KoOHBepPTEep NO3BONSICT Npocny-
WMBaTy repefayyn cradumih, patoraioimx
Ha mobow wactore g nonoce 2 — 30 Mr.
HenocTaTkoMm Takoro KOHBepTepa ABIKeT-
cs1 KOADDOUIMEHT nEepeNaiv MeHLILe 2aun-
Hub! (M3-32 UCNONALIOBANMS CMECUTENA KA
anonax). Ana ynpoujetmn ycTpoucTsa g
KAHECTBE rerepo/ivia ucno/ib3osan rene-
parop cranpaptHnix curnanoe (FCC), ko-
TOPLIA vale scero nmeeTcs B naboparo-
pyun paguondurenn. Kongeprep nopxnio-
HAQTCH MEXAY AHTEHHON N aHTEHNHLIM BXO-
AOM pajivoBellaTensnora NPUeMHmMKa,

Ans npumepa paccmoTpum pReieHue
AnanasoHa rpaxJaHCKon panvocen3n B
npuemMHnk ¢ CB auanasonom. Curdan ¢ vac-
ToTONM 27 Mly va anrenisl WA1 (cm. puc.
1) uepes paspenuiensHbiin konaencatTop C1
NOCTYNAaeT HA PE30HAHCHBIN KONTYpP L1C2.
Boipenennsii UM curian € 4actv BUTKOB
KaTywkv L1 nogaercs Ha cMecurens, Bbl-
AONHEHHIAW Ha BCTRPEYHO-NAPANNCALHO
BKAKMEHHBIX puogax VD1, VD2, Cwoga xe
NOCTYNAeT 1M HaNPRXEHUEe rerepoavHa
(FCC). O paGote T12KOro cmMecurens no-
Apobuo pacckasano 8 |1, 2 n 3).

MNocne npeoGpa3onanmns BXOAHON curHan
¥ Bce noboyHbLIC cocTasnaowme npeobpa-
30BaHMS OTPUNLTPOBLIBAIOTCH PUNLTPOM
HuKHux yacrort (DHY) L2C3. Mponpa OHY,
oTdhunkl posamiuiii curnan MY (B HaweM
Chyyae NPOMEXYTOuUHaR “acrota pasHa |
MITy) nocTynaer Ha aHTeHHLIA BXO4 paano-
sge@arensioro CB npuemninka. O0wmmin npo-
BOL1 KOHBEPTEepa coeanusior ¢ 00uwmmM npo-
B010M NpueMrnka U ¢ kopnycom 'CC.

Yacrota rereposvna (FCC) 8 koHpepre-
Pe BABOE HWXE CYMMI: HaCTOT NPUHMUMAacC-
MOFrG CUrHanNa y NPOMEXYTOHHOM HacToThLI.
Pacuernas hopmyna yacror npeoGpa3oBa-
wus: Fe=(F,tF.)/2, rne F, - vacvora reve-
poausa (FCC), klMu; F.. - npoMexyrouHas
qacToTa (Macrora HacTponky panuosena-
TenbHoro npuemnmnkal, klfu; F. - 4acrora
BXOAHOro curnana, klriy.

Mpu BLIGopEe NPOMEXYTO“HOW HACTOTh!
HYXNO0 Hahtyn yyactok CB amanasona, cpo-
GOAHBLI OT MOULHLIX PAAMOBELIATEALHLIX
CTaHunnu, YU, NOrL3yACh NPUBEACHHHIMU
guille hopmMmynamu, OnpeacHnTL HacTory re-
Tepoavid. Y astopa NpoMexyrouHas vac-
ToTa cxasanach pausvton 1 MMy Cheposa-
TEe/LHO, YaCTOoTa retepoauta AomxHa OuITh
8 Hawem cnysae 14 Mlu. MNMepecrporiky 8
npeaenax auanaslona ynoOKo NPoU3BoaunTb

PYUKOW HACTPOMKU PajiMoBEHIaTeNLHROro
npuemtivka. Oauako. ecnu yuactok CB ava-
nazova, cBoBO/IHLI OT MOLHLIX CTAHLWUNA,
OKA3HBABTCS C/ANILKOM Y3KAM, MOXHO pe-
KOMEH/I0BATL HACTPAMBATLCH Ha CTaHlmn
pyukon perynuposku vacrotel FCC, ecnn
OH, KOHEUHO, MMRCT g pOoBYIO LLKANY (Kax,
Hanpumep, M4-151). Toyran npomMexyres-
Hasl 4acTora B 3TOM cnyHac MOXeT Ouilb
NPEASAPUTENLHO YCTAHOBARHA C NOMOULID
FCC. Buxoasoe HanpRxenue rerepoania
(TCC) AONkHO HAXOAWMTLCH B nPCLENnax
0,5...1,0 B u moxeT Ouith MHANBUAYANLHO
No/100Pao N0 MAKCUMYMy NONE3HOIO Cwr-
HaNa ¥ MMHUMYMY LLIYMOB.

Npwn cBopke KOHBEPTENa NPUMEHEH Ha-
BecHOW moHvax. Bxoanan karywka L1 Ha-
MOTaHa Ha Kapkace auamerpom 10 mm su-
TOK K BUTKY. £ 0OMOTKa Coaepxut 9 Bur-
kos nposoaa MN3B-2 0,51 ¢ orsoaom O 3-
ro BUTKa, CUUTAN OT BbLIBOAA, COCAMHEHHO-
ro ¢ obiuumM nposoaoM. B kayecTse Karyiu-
ku L2 ucnonb3osad apocceas 4-0,1 uhayk-
rnBHOCTLO 100 MkIMH. MogonayT v KonTyp-
vbie karywkn [18 n CB ananasdonoa paauo-
Bewarenshuix Npuemunkon, OAHAKO & 3TOM
cnyvae npuaeTcs noobpaTh KOHAEHCATOD
C3. O Tom, kak aro capenaitnb, bDyper pac-
ckasano Hmxe. Konpencaiop C2 — cekumsi

T
6212495
N 6 L2 moos  Keneady, A

]
s
s K 2heady, Jewrs "

| v, vz
| KA507A

Wy, |

Lt

. R

I~
)

Wree

Puec. 1

v, viz
QIS

craspaptioro 6noka KMNE. KospeHcatopbt
C1 1 C3 — manku KT van K. Avoant KOAS03A
MOXHO 3amennts Ha K509, KA521, KA512,
KA514, AA112. MNpy oteyTcTsun auonos
MOKHO NPUMEHUTL TPAaK3UCTOPLI. ABTOP IKC-
nepuMeldTUpPoBan ¢ TpaHancTopamm KT3150
(cm. puc. 2}, KOTOpLIE BKIICYMAN B8 Pa3pbig
npoaoaa, coesuusiotiero Toukvs A u b Ha
puc. 1, Llenoyky 13 napannensHo BKAUeH -
HBLIX AMOLO8 CNelyeT 3aMeHUTh KOHAenca-
ToOpoM emMKoCTbLIO 43 nd. Bmecto KT3157
MOXHO MCNOoNL3CBATL MOOKIE MANOMOLIHLIC
BbICCKOUACTOTHLIC TPAH3UCTOPML,

[MoCKONGLKY aMTeHtbl, NOJIKMOYaeMbie K
KOHBCPTEPY W PAAMOBEIATENLHOMY NPUEM-
HUKY, UMEIT 00LMHO CliyMaHLIe Napamer-
Pbl, NPUMeHeHa cnaban Ccusidb anTeHHbl €
BXOAHLIM KOHTYpPOM. B KOHBepTepe oty
cen3b obecneymnsaet konwnencarop C1, as
NPUEMHYKE — KOHAEHCATOP, SKAIOUCHHLIN
Ha ero sxoje. Coemnur, KOHBEPTEP C Npu-
EMHUKOM MOXWO OO0LIMHEIIM MOHTAXHLIM
NPOBOAOM, BAXHO TONLKO, YT00LI (ANns
yMeHbwenust Hasoaok no MY) juvna ero
O1INA BO3IMOAXHO MEHLLLIE,

Kak yxe 0oTMeuanoch, HysciBUTe/NbHOCTL
YCTPOUCTRR KOHBEPTEP — MPUENHUK 10NY-
vaercs uesnicoxon, Ona Moxer Owtn no-
ALIUEHA BKAKOUCHUEM JlONIONHNTRJIbILIX
yeunuresiLibix Kackanon kak no PY (1, 2),
rak n no MY [4]. Ferepoavi kKouseprTepa
MOAXHO BBLINOIIKUTEL ABTOHOMIBLIM, BOCNOJIL-
30BaBUWINCL PCKOMEHAALMAMY, DPUBCACH-
Huivy 8 [1, 2). NpuMerielvue asToMOMHOro
reTeposinia 1NnoJnoninm UMeth TPadcIepTa-
Genbubivi KOHBEPTEP-NPUCTABKY AN Nepe-
HCCHBIX NPUEMHUKOB.

Kowpaencarop C3 nyunme nopobpars ni-
AMBUAYanNLHO 110 Yactore cpeda (PHY. Lns
ATOr0 HMECTO HEr0 NYAHO BKIIOWTHL pa-
aymposanimv No emvkoctTu KNE n, namensns
ero €MKOoCTb, Hamwvu NONOXEHUE POTORA,
NPU KOTORPOM CUMHAJ Ha BLIXOAE NPUemMHn-
Ka HauuHaeT 3ametHo NapatL. 3areéem no-
BOPAuMEAIOT POTOP HEMHOrc 8 oOpPaTHylo
CTOPOHY W CUNTHLIBAIOT 3HAMCHUE EMKOCTU
co wkKanw KNE. Nocne a1oro snansaior Ha
MECTO Konnencatopa C3 konaeHcarop no-
CTONHHOWM EMKOCTY C vOMUHanom, 6nMnaknm
K HANl€HHOMY 3HAUCHUIO.

MocronLKY ONUCaHHLI 3ACCEL KOHBEPTEP
npeaHasnaydcH ans paGorol € paguopeuia-
TenbHbiM AM npuemMHUKOM, o4venwsiHa un
obGnactn ero npumenennsi. Hennoxo “wura-
ioTCs" Ha AM npuemynke curians: C y3ko-
NCNOCHOM MACTOTHOW MOlynaLment. HTo ka-
caercs renerpadha n OfiHONONOCHON Tene-
GhoHMN, TO ANN NPUEMa Takux CUrHanos
notpelyercs BBECTM JI0NONHNTE/IbHbIA “Te-
nerpagpuuin” retepoitt 1 UCNoNL30BaTh
cneuuanbibing NPUEMHKK, Ananas3oH KoTo-
pPoru MoxeT ObiTL PACIUMPCH 3a CHET KO-
BEepIEepa NN, 410 NPOLUE, FPUMElnTL 00bLIY-
HbIA NPWEMHKUK NPSIMOTo NpecOpazosanun,
cHabams ero yeunuienem 34 c Gonblimm
koapdpuumentem yecunenus [1, 2, 3). Mox-
HO, HanpPumMep, BOTCNONL3VBATHLCH YCHAnTe-
nem 34 marnmtTodhona ¢ MUKPOGOHHOTO
BX00a, NOCTaBMB MAarHWToOH B PEXKUM
3alvch.,
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PAAVUONPUEM

CBEPXMAJIOMOLUYHbIA
CTEPEOINEPEAATYUK

C. OrOPEJIBLEB, r. Mapuynons

B8 nocnenuee BPEMs Ha PLIHKE pPajavoan-
napatypbt B 60nbLUIOM KOAUHECTBE NOKBU-
nuen YKB HM crepeopaamnonpueMHiukuy,
paccyuTanHbie Ha NPUeM CurHanos € Nk-
N0T-TOHOM. flna paboTul C TakuMK YCTpPOon-
CTBaMh n MPEAa3HaieH CBePXManomMolly-
HbY1 BECLMa NPOCTOI CTepeonepenaTvmk,
OonUcaHne KOToporo npueoautcst 8 NyGnu-
KYEMOW HnXe ctarke. B kayecTae nerounn-
Ka curHana jyist NepeaaTuvika asTop ucnonb-
308an BuixoiHoe Hanpsxeune (250 mB)
anextponpourpuisarens “Unitra G- 602", yto
N03|0AUNO OTKA3aTLCH OT NPOBOAOB, CO-
GAVHSIIOULMX UCTOMHUK CUTHANA CO BXOLOM
34 npucmivika,

MpeanaracMuia pHUMaAHWIO unTaTENECN
YKB crepeonepeaatumk npeaHasHatieH ans
OecnpoBOAHOM NEepeaaun crepeocursana
ta Hebonbitoe paccrosyue (Lo 10 m). Pa-
Gouasn yacrtora nepenarinka — 90 My, sut-
xonnan moumocts — 0,3 MBr; nomurans-
HLIM BXoAHON curHan — 250 MB. Nuraetca
OH OT O/IHOrO AKKYMYHSITOPHOro 9NEeMEHTa
Hanpsukenues 1,5 B, notpebnnembiil TOK HE
npensnnaer 3 MA.

B nepeparuvke vcnonL3osaHa cucTema
crepeonepelaiu ¢ NMNQT-TOHOM “aCcTOTOMN
19 klMu. Keapuegas crabunuzauus nonue-
CyILeN YaCTOThl He NPEAYCMOTpena, ¢ ofl-
HOW CTOPOHbDI, B UCNHRX YNPOLLCHUSI CXEeMbI
crepeonepenaryuka, a ¢ Apyron — 8 Bvay
TOro, Y10 GONLIMHCTBO COBPEMEHHbLIX MU-
HuaTiopHeliX YKB YM npueMHukoB (B ToM
Yucne u npueMHuKos-TenedoHoB, Ha pa-
60Ty C KOTOPLIMK, B OCHOBHOM, 1 PacCuu-
TaHo ONUCHLIBaEMoe YCTPOMCTBO) CHabxe-
Hbl CTepeonexkoaepamm ¢ Ga3osoit aBTo-
NOACTPONKOM NO NoAHECYLen yacTore (nn-
NOT-TOHY), UMEIDLUUMU AOBOALHO ILNPOKYIO
{OKONO HecKoNLKMX Kunorepu) NONocy 3a-
xBarta (yaepxanns).

MpuHUUNUanbHan CxemMa crepeonepenar-
YmKa npueesieHa Ha pucyHke. On cocrout
W3 3a4aK0wero reHeparopa Ha Mukpocxe-
me DD1, nenurens yacrorel suipabarsigae-
MbiX FEHEPaTOPOM MMNYNLCOB Ha MUKPOC-
xeme DDZ2, 6ananicHoro moaynaTtopa Ha
mukpocxeme DA1 n YM YKB renepartopa
Ha TpauaucTope VT2. Tpauauctop VT1 pa-
Boraer a kackaae npeobpasoparens Hanps-
KCHUS AN NUTEHUS LUPPOBLIX MUKPOCXEM.

3anaowmn reHepartop reHepupyeT cur-
Han yacrtotow 76 kN, koTopas ycrtanasim-
paeTca nonGopom HoMuHana peauctopa RB.
Ha susopax 1, 2 mukpocxembr DD2 penu-
TeNns HacroThl NPUCYTCTBYIOT napadasHuie
uMnNynbChl 4actoron 38 klMy, a Ha seiBoAe
12 — »MNynbCh MMNOT-TOHA € vacToTon 19
klu. MNocneaume vepes pesucrop R6 no-
CTYNAOT Ha BbIX0L 6aNaHCHOro MOAYNNTO-
pa na mukpocxeme DA,

BxoaHow crepeocurnan ¢ pa3vema XS1
(ero adbhexTUBHOE 3HakCHME AONKHO ObiTe
pasHo 250 MB) nocrynaer Ha uens npeawvic-
kaxernun C1C2R1—R4. MNpwn yKa3aHHbIX Ha
CxeME HOMUHANax Ce NOCTORHHAAN Bpeme-
Hu coctasnaer okono S0 mkc. Bxoauoe
CONPOTUBACHME BXosl@ Crepeocuriana Ha
yacrore 1000 Ny — okono 47 xOn. Kom-
NAeKCHbIN crepeocurHan (ero amnnuryaa
Hesenuka — okono 1 MB), sbiaenuBlwMMcs
ra peaucrope RS, wepea punuip HY, oc-
nabnanunA BLICILIUE FTAPMOHWKN NOJHECY-
uien R7C3, nocrynaer Ha sBapukans VD1,
oGecneuvpaouime moaynaumio curkana YKB
redeparopa. YKB reneparop asuinonHed no
cxXeme UHAYKTUBHOWN TPEXTOHKU C UCNONL-
3oBaHueM npoxoaHon emkocTmn MOM-Tpax-
aucropa VT2.

MpeoGpasonarens HANPRXeHUs Npeg-
crapnsetr cobon npocrerwumin Tpaucdop-
MaTOPHLIN FeHepaTop C BLINPAMUTENEM Ha
anemeHrax VD2C7. Ero BrixopHOE Hanps-
*enue (okono 5 B) ucnonbayercsa png nun-
Tanus uuhpoBbiX Mukpocxem. B 3asucu-
MOCTW OT KOHKPETHOro 3Kaemnnspa none-
BOTOo TpaH3aucropa VT2 Tok, norpebnaemoii
BCEeM YCTPOWCTBOM, coctasnsier 2...3 MA
NPV BLIXOAHOM MOWHOCTU Nepenarymka
200...500 mkBT.

KOHCTPYKIMA cTepecnepeaaTimka MoXeT
ObLiTb PA3NMYHON B 3aBMCMMOCTN OT TOFO, B
KaKoe YyCTPOMUCTBO €ro npeanonaraercs
BCTPOUTH. ABTOP CMOHTUPOBAN NEPELATYNK
Ha [ABYX MOHTaXHbIX nnarvax u3 dhonsrupo-
BaHHOro crexnotekcronuta CTOP-2 pas-
mMepamu 90x15 Mm. MNevarHbie NPOBOAHVKU
obpa3oBaHbl HA NOBEPXHOCTW Nnat € nNo-
MOLILBIO PEe3aka. HekoTopule carau (npenmy-
ILECTBEHHO MEXAY BLIBOAAMU MUKPOCXEM)
BbINOAHEHLI HABECCHLIMU {TOHKUMKU WM30NK-
POBaHHLIMU NPOBOAHUKaMK). Ha oaHON yu3
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nnar pasmellennl netany YKRB renepatopa
N NCTOYHUK NUTAHURA, & Ha APYron — n1etanu
BCEX OCTaNLHbLIX Y3N0B CTEPCONEPCAATINKA.

Mpu MOKTaXE KCNONL3OBANUCHL PE3UCTO-
pui MAT-0,125, KonjieHcatopul KMS wn
K10-47. BxonHou pa3wem Cl-5, sbikmova-
Tens nuranug MT-1 (unu mobov manora-
Gaputhuid TymMGnep). Tpauchopmatop T1
BLINOJIHEH HA KONLUSROM MalrHUTONPOBOAEL
K12x6x5 ua dheppura M2000HM 1. O6GmMoT-
ka lll HaMOoTaHa HeNOCPELCTBCHHO Ha pep-
PATOBOM KOMBLUE BUTOK K BUTKY 11 cofeq)-
xu1 200 sutkos nposopa MN3B-2 0,1, ob-
MOTKU | v Il HamoTaun suasan nosepx ob-
MOTku Il 1 coaepxar COOTBETCTBEHHO 10 u
40 BuTkOB YOro Xe nposoaa. Karyuka L1 —
6eckapkachas, ona COCTOUT wn3 7 BUTKOEB
nposopna N3B-2 0,44 ¢ oTsojlom ot 3-1o
BUTKA, CHMTas OT 3a3eMNCHHOro BLIBOAA.
BHyTpeHHUN auameTp ee HamoTKu 4 MM.
Karywka L2 coaepxut | BUTOK TOro Xe
npososa, 4To n karywka L1. Ee cnenyet
paaMecTuTh COOCHO Katywke L1 1 no pog-
MOXHOCTU BANXE K ee 3a3CMNEHHOMY Bbl-
804Ay. B KauecToe antenHht MOXHO UCNONb-
308aTb OTPEIOK MOHTAKHOIr0 NPOBONA ANN-
Hot 0,8 M, CkpyMeHNBLIA J15 KOMIMAKTHOCTH
A cnupan..

HaunGonee OTBETCTBEHHOW “aCTbhio CTe-
peonepeaatTunka sisnaetcn YKB reneparop,
B KOTOPLIK BXOASIT anemenTul VT2, VDI, L1,
L2, C6, B11, & rakxe COeCAMNUTCILHLIE W
obumn nposoaa. Nocneannin Nomxel aa-
HUMATL BO3MOXHO MAKCUMANLHYIO NNOUEAAL
nevaTHoM nnatul. Yrolu! 1ie co3fasars no-
MEeX TENeBUAEHWUIO, YaCTOTa redeparopa
A0ONXHA nexarts g auanasone 88...108 My,
NPV 3TOM BCE Cro AeTaNy CNeAyeT pasMec-
TUTL BO3IMOXHO KOMNakTHee. TpPaH3ucTop
relepaTopa JI0NXeH UMeTuL TOK CTOKa He
metee 1...1,5 MA (NPY 3aMKIYTOR HAKOPOT -
KO Katyuike L1).

Anst Hanaxusanusi Crepeonepenarivka
Heobxonmm ocuunnorpad ¥ NPOMbILNEH-
HbIN CTEepeonpueMHuKk ¢ Anana3oHoMm
88...108 MI'y. Chauana cneayert ybeauto-
CH B HANWUHUU HANPSKCHUA NUTAHKS HA MUK-
pocxemMax v NpPu ero oTCYTCTBUM JA0BUTLES
resepaumv 8 npecOpasosarene Hanpaxe-
nusi. Cxopee Bcerc aAns aroro norpebyercs
nepenasTtsL suiBoAbl 0OMOTKN |l 1paHcdop-
maropa T1. Hanpsaxenve nurtauus Ha abt-
Bonax 14 anemenros DD1 1 DD2 nonxHo
CuiTte He meHee 4 B. Namepsith 310 Hanpsi-
xeHue obbivHLIM aBoMeTpomM GecnonesHo
B BUAY WYHTUPOBAHUR UM USMEPSIEMOK
uenu. flanee Ryxio yGeauTLCs B HANNUIMK
MMNYALCOB Ha BbIBOAAX LUM(POBLIX MUKOC-
xem. UMnynuChbl Ha Bhixope Acnuienei
JOMKHBI ObiTL NPSIMOYIO/IBHLIMY U UMETL
wactoTy cnenosanun 38 u 19 kl'u. Mpu He-
06X0AMMOCTU HYXHYIO HACTOTY MOXHO yC-
TaHOBUTL NOABOPOM HOMUHANOB KOHEHCA~
Topa C5 u pesuctopa R8.

Yacrory YKB renepatopa KoHTpoampyor
No NPOMbLILLINEHHOMY NPUEMHKKY. ECnu cre-
PEONHAMKATOR npueMHunka cpadbaTtuizaer
HEUETKO, HYXHO YMCHLILNTL HOMWHAN Pe-
aucropa RG.

W B 3axknioverme xotenoch Out OTMETUTL,
YTO NPU YBENIVUEHAW HANPSUKCHUSL UCTOM-
HUKa nutanus no 4,5 B weobxopmMocTs B
npeobpasosaTene HanpsKeHnsn oTnajact.
Buixoaian mouHocte BY redeparopa mMo-
XeT npn aroMm sospactu po 10 mBr. na
COXPaHEHUsI BeNUUMHLI ACBNALIUN HACTOTb
B YKa3aHHOM CRyHae HEKOMEHAYETCH YMEIib-
lUUTL conpoTusneHme peauctopa R7 no 2
kOM. OnucatiHbIin aBTopoM crepeonepenar-
ymk pabGoTan COBMCGCTHO C npourpuiBare-
nem Unitra G-602, uMmeouium suixaHoe
Hanpaxenue 250 mMB. B xavectse npuem-
MUK WUCONLIOBANCS NPUEMIMK — Tenedo-
Hb! hupmbs “Sony™ ¢ amwana3soliom 88... 108 My,



AKTYAJIbHAA TEMA

TOJIbKO Jih PbIHOYHbIMWU
OTHOLUEHUSMU
XUB PAANOPBIHOK?

fO. BUHOIPAL4OB, r. Mocksa

Noxposckoe — Crpewneso — TpukoTax-
Hag — Manunoska — Onanuxa — TywmHO
n, HakoHew, Mutuno... Takon nyTe npoae-
nan MOCKOBCKWA paanomoBbUTeNbCKUiA poi-
HOK 3a NocNeaHue Heckoibko ner. W He no
cBoeu Bone. PaGoOTHMKaM Munnyum 70, Ha
nx B3raga, “cipasHoe céopwuiue” npeacras-
NANOCHL “46M-TO BPOAC BOPOBCKOV CXOAKW,
Huyero bonee nMAxoAaARLLero o CBoew pee-
CTPE HAPYWICHUA OBV HE Haxoaunu. Ho BOT
ITOT AUKNMIA, HC HYXAABWUNCH HU B “bCM
NOKPOBUTCALCTAE PLIHOK OOpPEN NPUBLIMHBLIC
$HopMbI: ero oropoauisY, B BOPOTa NOCTA-
BUNU KOHTPOJNEPOH, HA3HAYMAWN BXOQHYIO
anary (oamn pyOGnb karga-to, 3000 — ce-
roava).

Hano nv ropoputek, Y10 PAAROPLIHOK, Cam
no cebBe, Ha BCEx ATanax ocTanancs Tem,
4em n Obin: PLIKOM Ans paguonioburenei,
MOAEK, YBNEHEHHLIX CBOWM LAENOM, CTpe-
MALLVXCS K HedBopMansHOMY 00UeHWIO Apyr
c apyrom. Nlioaen veborarwix, He Xenap-
WX U HE XEeRAIMX COALPXaTb 32 CHBOW
CHET MHOIOYUCNEHHBLIC NAPASUTUPYIoLLVE
opranusaunv, tpeCywrume, 4ytoObl BCe
NnoNL3/ANNUCH UX “yenyramw'. UMeHHo pa-
avonioturensaM 1 006a13aH HLIHEWHWA pa-
AMOPLIHOK CBOMM CcylecresoBanuem. bes
HUX OH paeHo npespaTunca Obl B OObLIKHG-
BEHHYID, MoBeaHyd ropoackuM BNacTaM
6esnukyo Tonkyuky. Ty, 4TO TYT Xe n 06-
pasoBaNach Ha ero Mecre 8 Tywwne...

Kvo Ha 3tom puIHKEe nokynatenb? Npex-
Ae 8Cero, u 8 OCHOBHOM HE Npecnegyro-
Wi Kakux-nubo KOMMERHECKUX Lenen,—
paguonkburens., Tor cambiis, KOTOPbIA B
NpexHue spemena, 3axas B Kynake Tposk,
MOr HeAeRaIMn X0AUThL NO MarasuHam B no-
WCKax 3aBeTHOM MUKDOTXEMbI MK TPAH3UC-
TOpa. Y10 MOXEeT NPEANOXikTh €My PLIHOK?
Ha 10 000 py6nei (HuiHEWHWA IKBUBANEHT
NPEXHEeN TPewku) ol CMOXET KYyNuTs npu-
MepHo 20 Mukpocxkem vnmn S0 TpaH3ucto-
poga. lMNpuuemMm kynurs Bce Heobxoaumoe,
CKOpee sCero Npu rnepBoMm xe NOCeweHN.
HaNpVMep, acCcoOPTUMEHTY MUXPOCXEM
3neco Morny Ovt NO3aBua0BaTb HE T8NLKO
nyswie mMaradmHbl Hawero ¢eeTnore npo-
wneeo, Ho u ux CHABL! v TOPIMw.

Mosisunacet Ha puIHKe ¥ HOBAR KaTeropus
nokynarencin — npodeccucHanshvie Pas-
PaboTuMKN PAANDINEKTPOHHOM annapary-
pul. Te cambie, KOTOpLIC B HegaBHUue ppe-
MEHA JCJKHL! ObINU NPEARUAETL B CBOMX
NNanoBhIx 3as1BKax Ha rog-aA8a enepen s8ce,
4YTO UM MOXeT notpebosatscy. [lo camon
nocneaHen Menosu. A 1nockosbKy Y Hac bul-
POCNO YXe HE O/IHO NOXONCHUE TaKUX pas-
patoTuvkos (CO BCEMU BLITEKAIOU|UMMU OT-
cioaa nocneacTBusiMu), 1O BOIMOXHOCTL
PaANOPLINKA, KAK Pa3 Ha Menodax v cne-
UManmM3upyonierocs, NPOMU3BoAUuT Ha HMX
HEW3rnaguMoe gnedarnesme. XoTa, KoHeu-
HO, K xapotuemy n yiaobHomy OuicTpo npu-
BbIKACILUb.,

Cpeam nokynavenei €CTb ¥ paanonnOu-
TENK, BKAIOHNBHIMECH B NPOU3BO/ICTBEHHYIC
nesvenuvHocTnL. Ho ecnu cyauth no peanu-
3yemMOn MU 31eCh XE CBOCHE NPOAYKLIMK

(AOHuI, Gnokv NTauUA, aHTUPaaapul v AR ),
X HEMHoro.Ewe MeHwiie nioaei, npuexas-
Wwux 33 WwupnoTrpetoM — Tenesu3opamu,
paauonpueMHmnkamu 1 1.n, Ana oGuigatens
PaauOPbLIHOK NPEACTABASIETCS BCE eule
MECTOM N080NLHO COMHUTE/ILHbIM. X018,
Kax NOKa3bIBACT MHOTONCTHWIA ONBIT, FapaH-
TUU 3NeCb KyAa CYLECTBenvee marasvih-
HbiX. Hukakux, KOHeuHo, OECnnatHLIX pe-
MOHTOB B yka3awHbie cpoku. 3aro ofmew
vwnu BoaspaT aAener pam obecneven. B tex
pPenxuvx Cnyyasx, koraga nokynartenio pnewn-
CTBUTENEHO Nonapnaercst UTo-10 Hepob6po-
KauecTBeHHoR.

Ha puitike npakiuiecku Het crapsst. [lo-
kynka Gynerv, ckopee BCero, B PpabpuiHon
YNAKooKe, Ha NO/NOXKKE, CuvMalowen 3a-
paak, € 3tukeTkon OTK. ECnn 370 HOBLIA
npuGop ocuunnorpadg, uacroromMep v 1. n.,
TO NPy Hem ByAeT we TORLKO NAcNOPT, HC U
3asoackan rapavrus. Quesmano, npsMon
BbIXOA HA PAAUOPBLIHOK BuirofleH NPomMsso-
anrenio npoaykumu, LLnpokui prubop npo-
AABUOB-NOCPEAHVKOR, [OrOBOPHLIE OTHO-
LIEHNA C HUMM, YYMTLIBAIOIUNG KOHLIOKTY-
Py, pacer 3a nocrasnaemoe “nNo ¢akty"” —
TYT XE W 33 “»viBbie" AenbrW, NpuroaHuie
JU'Si HE3aMEAMTENIbHOrro PacyeTa No CBO-
UM COBCTREHHLIM 06a3aTeNbLCTBAM, — ELIe
Buepa rakoe Ouino HesoamoxHo. U He yaun-
BUTEALHO, HMTO CEroaHA CTapopexynMHbIe
OPraHn3aummn, He A0NYyCKaBLUWe U MbICAK O
kakom-nubo nepemeulcHun LeHHocten 6es
ceoero paspewenvsn, 6e3 nabatus okyna-
NUWero yux cyuwecreosanue “npouenra’,
CTPEeMATCA NPUAATb 3TON nrnlUuaTuee NPO-
MU3BOAUTENR HE3aKOHHLIV Xapaktep. B ycy-
HOM M NEYaTHCW KPUTWUKE HOBOWM 3KOHOMMU-
KU NaTproTUHECKW 3By4aT U vX ronoca —
ronoca Tepaiowmx "patory” seimorarenei
npexnen popmauun. Bee 310 — K sonpocy
O KPUMMHOTEHHOCTY PAAVOPLIHKA - “Maeo-
Normyeckon” OCHOBE MUNULIGMCKUX 2KUni
HegasHero NPoLNoTo.

Ppasga, MHorue pagvoinoburenu 8 Ha-
wen CTpaHe He Bbinu NIAbMA TakuMK YX
3aKOHONOCNYWHEIMM VI BO BPEMENWA, KyAa
6once kpyThie, HeXenu HolHewHue. Bonb-
\LIOI COLMANBLHOM MCNDNBUTENLHOCTHIO, CKa-
XEeM Tak, He ornuyanuck. Bo scaxkom cny-
4ae Ha Pa3HOro poaa OrpPaHUCHUA CMOT-
penn Gea Goabworo BOCTOPra. A NOTOMY
HE CNMILKOM YAUBRSIET, YTO cenvyac Ha pa-
DVOPBIHKE MOXHO KyNninThb HOBExXoHbLkyto CB
annapatypy (Citizen Band — awanasoH
rPaxaanc«on cenaun), NPONIBEABHHYIO B
KOxHoi Kopee, Tarnanae, Cunranype, Mep-
manuu, CLUA, Uranmn, Gead cobniopecive
¢pepmansHocTen (06 ux neobxoauMoCTY —
OTAENLYLIA PA3rosop), npeanacantbix M3,
AHANOIrMUHOA TEXHMKY OTEYCCTBEHHOIO NPo-
vagoAcTBa 3ACCh, KoHeuno, Hery. Ckaavisa-
10Tcs AecaTuneTus sanpera CB cagaum y Hac
npv. obuleaoCTYNHOCTY €€ 3a pyOexom.
3aMernia, JTO 3anpetel He Tax 6e30nacHbi,
KaK 3TO NPELCTasNaCTCS UX arTOpaM u pes-
Hutensm. OOWEeCTBO TaKk WY MHaYe, HO
obn3aTensHo 3anNaTut 3a UCKYCCTBEHHLIe
ofpasuyierusi B CBOEM PaldsuTum. 10 Ka-

CaeTCs1, KOHEYHO, He TonbLko CB cenau, cno-
cobuoi, KCraTty, BHECTHW BeCbmMa CywecT-
BeHuil Brnan 8 60puly ¢ NPECTYNHOCTLIO.

1 o npopasuax. 3naumnTenLHas vx 4acto
— 3T0 TE Xe papvonioburenn, HEXAanHo-
HeranasHo oBHapyXuewue, 4o yeneyenve,
npexae Auls ucroulagmee u 6ea Toro
CKYAHbIA CeMEUHLI BIOAXET, Ha KOTOopoe
ONU3Kne CMOTPENN KaK Ha 3aTsiHyslieccs
NEeTCTBO, BAPYr KOMY-TO CTAN0 HYXKHO, A
XENARVE MOAENUTLESI CRBOUM OfbLITOM € NOo-
Kynatenem, pacckasartb, 410 u kak pabora-
€1 B 3TON \UTYKE, KOTOPYK OH paccMaTtpu-
Baer, AnNg MHOruvx obBopaumnBacTCa Benmnko-
nenHow KoHcynhwTauven. fla v B JioMe nQ-
ABANIIOTCA NONCNHUTENLHLIE CPeACcTBd...
3roro xe Hmpkoraa He 6uno! Keanwuduka-
yuu NpoAaasyoB pagvopsiHka morna Obl
nozasnaosath nobast pupma.

Y710 HA PhitKe ceroaust npoaaiT? MNpex-
Jle BCero, anemMeHTL! ¥ yaibl, HyXHhuie ans
CO30aHKR BINCKTPOHHOM annaparypbl CaMo-
ro Pas’sHoro KasHa'ieHusl, B OCHOBHOM oTe-
YeCcTneHHOro npow3sosicrsa.B 3ToM OTHO-
LieHn PAAUOPBLIHOK NOXOX Ha moGon apy-
rov: nponasel, 3ACCH /WUb NOCPEAHNUK,
KMBYUIMA, Kak rogopsT, ¢ oGopora. MNpaa-
Aa, B uenouke nepenpoaax MUTVMHCKME
nponasilbl CTOST, NOXOXE, AOBONLHO O3~
KO K NPOU3BONALLIMM NP2ANPUSTUNM: Aaxe
y/Banean v yrpavpan CTOMMOCTh NPOAYK-
uuu, npuclperaemMon ONTOM, CHWU Ha3Ha-
HaIOT BNOMKHE NPUEMIICMYID POSHUHHYIO UCHY
(saxHee oGopot!). B aToM OHuU Kapauiane-
HO OTNUUAIOTCST OT He BHYLLaKwWuX AoBe-
pus “rccnofl” y paauoMarasaHos, nenes-
Wmx Hanexny cObiTh 3a DelnenHme AeHLIU
{cToMMOCTL OyTLiIKKA) Napy MUKPOCXEM K3
cNnIeHHOro KopoOka.

NoGonnuiTHa peakuus puiHKa Ha NosBne-
HUE B8 TOM UNU MHOM XypHane onucawua
MHTEPEeCHOW YOHCTPYKUuK. EChn 1am yka-
3aHb! BNEMEHTBI, STCYTCTBYIOUIME 8 NPoAa-
X@, TO OHM NOMTU NH2BEPHRKA NOABATCH
sneck B Gnvxamuyio xe cy66ory. Tax, na-
npumep, PLIHOK OTPearnpoBan Ha Qo3u-
mMeTp, onybnukasaktbii a8 "Paamo” 8 1980 r.
Cuetuukn Nenrepa — obasarensHuie B Ya-
KOTO poma Npubopax, HO HE 3HAKOMbIE
ConbIAHCTBY paano/mobOuTENEN 3NEMEHThI,
— NOABMNUCH 31eCb Hesamepnurensho. U
HE ncHe3aT N0 cux nop. Hano nu coBo-
PUTb, HTO B Marasmrax mx Her?

MeHniercsl nn paauopsiHok? He ouens.
MNpaBaa. AONS roTEBOM NPOAYKUMM, B OC-
HOBHOM 3apy0exHoro nNpou3sBoactea, He-
CKOMBLKO Bbipocha. Paanonioburenn ¢ UH-
TCPECOM 3HAKOMSATCA C 3arpaHniHLIM LLUInMP-
norpeGom 1, NOKyNas 1O nin MHoe usgenve,
BHOCAT B HEro 3a4acTyio CBOW XOPPEKTHEb!,
CYWIECTBEHHO yNyHILaoWwue ero napamer-
Pbi ¥ NOTPEBUTENLCKYI0 UEHHOCTL. Hanpu-
Mep, pesiko Kakaa CB paanocradumst ake-
NAyaTAPyeTrcsn B CBOEM iepPBO3AAHHOM
Bune. KCraru ckasarb, atoMy CvibHo No-
cnocolBeTaoBana Hekas xasenHast cayx0a,
ycraHopuswian 8 Poccun 4acToTHYIO CeTvry
B CB, oTnU4HYyI0 OT eBponenckon. Xors
MHULIMATUABA HA TAKOM YPOBHE COMHUTE/IL-
Ha. BCnomiwmm xoTst Oul Hatlly Xenes3nHoao-
POXHYK KOAelo, CTaHaapTul Hawero TB u
YKB senianusn n MHoroe apyroe.

ECTL 12 PLIHKE v BElW, BLI3LIBAICILNE
03a604EHHOCTL. XOTS 3AeCh MMPOKO Npea-
CTABNEHL! 3RLKTPOHHLIE SNEMEHTR OTeYe-
CYBEHHOro npou3soACcTia, HACTOPAXNRACT
10, 470 GoNnulas ux 4actb Buinycka 1985 —
1990¢r. Ecnu 3710 CTapuie 3anacsl, 70 okun
PaHo UAKW NO3AHO AONXKHLI KOMYMTLES. He-
KOTOPbLIE YXE KOHYUNUCL — Hanpumep,
ManorabapuTHLIC MHOFOMEraoMinie Peavc-
TOpH,.,. i
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AOCKA OBbABAEHHH

OKHO-TB

Npeanaraer Bce HeOOXxoAUMOE ANSA CO3AaHUA U Pa3BUTUA
MECTHOro TenepaguoBeLaHus.

Bugeorexuuka VHS, S-VHS, Betacam
¢dupm SONY w Panasonic

KomnbtoTepHble cTaduyun MULTIMEDIA,
NMTUHEWHOMO W HENMUHEVHOIo MoHTaXa

* Buaeokamepbl, BnaeomMariuTodpoHbl

* MUKLLEPHBIE U MOHTaXHbI€ NyNbThl

* MOHUTOPbI, KOMMYTaTOPbLI, pa3BeTBUTEeNN

* cUCTeMBbI TeneHabngeHns

* MHCTPYKUMU HA B/TEXHUKY Ha PYCCKOM SA3blKe

Nyywme TeneBuU3NOHHbIE N pagnonepe-

AaTYUKN.0TEeYEeCTBEHHbIE N UMMNOPTHbLIE

¢dupm TESLA(Uexns) u HARRIS (USA)
MB, AMB, mouwHocTbio 10 - 5000 BT

*{BM PC AT 286, 386, 486, Pentium

* BWAEOKapThl BBOAA/BbIBOAA, HANOXEHUA U
oyudposku uzodbpaxeHus

* 3sykoBbie kapTbl; CD-ROM

* cneymannavpoBaHHOE NporpaMMHoe
obecneveHne aAns Npou3BOACTBa peKnambl

Cucrembl cnyTHUKoBore TB

3ByKoBO€ obopynoBaHue

TeneBuanoHHoe obopynoesavue

* CUHXpoHuaaTopsl TB- curHanoe

* TpaHckogepbl, MOAYNATOPLI

* cuctembl kogupoBalus TB- nporpamm
(appecHasn Ha 9600 aboHeHToB No HY,
HeagpecHas no BY)

* BugeomMapkephb!

* MUKLWIEPHLIE NyNbThI (6-32 KaHanos)

* ycTpourcTBa 0bpaboTku 3Byka
(koMnpeccopbl, NMMUTEPLI, WYyMonoaa-
BUTENN, 3KBanauaepb!, cneyadpdexThb)

* aypuopeku, CD- nnevepbl, MHOroka-
HanbHble KaTyLleYyHble MarHMTOdOHbI,
DAT- marHnToooHb!

* MUKPOOHBI

OcBeTuTenbHoe obopyaoBaHue

NameputenbHoe obopyaoBaHue

Hanpasnenrwii KOnutep 650H®, paccesHHble
Ceet 500 1 1000, 6ectereBont Mapc 2000.

* ocyunnorpadbl, BEKTOPOCKONbI, TECT-TeHe-
paropbl, AEMOAYNIATOPL!, MyNbTUMETPLI

Cneuunanuctbl AO “OKHO-TB” 6ecnnatHo faayT KOHCyNbTauu 0 NonyvyeHum
paspelleHnsa Ha BellaHne n opraHusayun teneleHTpa, nomoryt Bam B Bbibope
Heocbxoanumoro obopyfosaHua 1 obyyat paboTe ¢ HUM.

Bce obopynoBaHue uMmeeTcs Ha ckiiage. B cnyyae BpeMeHHOro ocTyTCTBUSA
obopynoBaHUA nocTaBka B TeueHnu 14 gHen no 30% npegonnare.

HagexHbiMm napTHepamM BO3MOXHA NocTaBKa TEXHUKN B KpeauT.
[penocTaBnAaAlTCA CKUAKM aaMUHUCTPaLMsaM ropoaos, panoHos 1 obnacren.
[TpoeKTHbIe, MOHTaXHbIe U NycKo-HanagouHble paboTbl, 3anyck CTyann B aup.

BHUMAHUWE! Bce Hawuy LeHbl BKIO4YalloT ronoBYIO rapaHTuio!

EecrinamHo ebicbinaem ornucarue 06opyOo8aHuUs U UEHbI.

Anpec: 125124, Mocksa, yn. M.Packosoii, 12. Ten.: (095)212-05-91, 212-11-53

Tenechon oraena peknambl 208-99-45, renedhon/thake 208-77-13




MUKPOTNPOLECCOPHAR TEXHUKA

«SPECTRUM» — )
COBMECTUMBIN

KOMIIBIOTEP

M. BYH, r. Mocksa

NAMATE KOMMbIOTEPA

FIReXiie 4em FoBORUTL O NAMATH SP-KOM-
nuioTepa, HanominuM B obwnx 4eprax, HTo
Xe Takoe soolbwe namatL KoMNblTepa.
PaGota nocnegnerc npegcrasnser coboi
BLINONHCHME ONpeaeneHHon NPorpaMmbl
LeHTpanLHbiM rnpoueccopoM. lNporpamma
COCTOMT U3 KOZ0R, ONPELENSIOUINX OTAE b=
HbIC twarn KOMNLITEPAa, U AAHHLIX, KOTO-
PbiMW ONepupyer npoueccop. Kounl, ncxon-
HbLIC [IAHHBLIE, NPOMEXYTOMHLIC U KOHEYHLIE
pesynsTarst xpavsites B namsitin. PaGora
KOMMNLIOTEPa, KaK npasmno, 0onee “em Ha
90% npencrasnaetr cobow R3AUMO/ICIACT -
BUE NPOUECCONA C NAMATHLIC. Kpome 31070,
namsth HeoOxonuma ans oOMeHa AaHHbI-
MKW MEXAY NpoLEeccopom U nepudepuein, a
Takxe anst hopmMupoBanms u noguepXxanun
"KapTUHKK", KOTOPYIO Mbl BWIUM Ha 3Kpa-
HO.

Namsit KOMNLIOTEPA MOXHO PA3neNNUThL
HA BHYTPEHHIO {OCHOBHYIO) Y BHEWHIOW.
Mocneansn oGecneuuBaeT anmrenbKoe Xpa-
HeHue wmHiopMauuu, ee oO0LeEM MOXer B
DEeCATKN, COTHWU, TbiCAYM Pa3 MPEBLILATh
o6bvem OCHOBHOM NamsaTi. OQHAKO AaHHble
M3 BHEILHEN NamMaTu He MOryT BbiTb cpasy
nBpaboTanutl komMOstoTeRaM. CHayana wH-
¢opMauvin NepeHoCUTCA (3arpyxaercy) B
OCHOBHYK) NaMaTb, NOCAE YEro KOMNLIOTEP
ee oOpabaruisaer. Hocutenem BHelLHEM
namatin MoryT ObiTb MarHUTHas nenTa, rmb-
KW Unu XECTKUe MarHuTHbie AUCKU U ap.
K ocHoBHOM NaMaTy NPOUECCOp MOXET 00-
paruTucs B NIOBOIM MOMEHT, BLICTaBUB He-
0b6xoAMMBIA anpec Ha CBOE aapeCHON
WKHE, NPY 3TOM BPEMEHHbIe 3arpaTthl Ha
AOCTYN K UHpopMaLmMv MruHuMansHbl. Baa-
nMogencraue Nnpoueccopa u rnamMaTyu 3a-
knoyaetcs nubo 8 uteHun, nubo 8 3anucu
navHbix. Takmm oOpazom, uddopmanus g
NAaMATU NOCTONHHO U3MEHAETCSI, U XPAHUTb-
CHi OHa MOXET TONLKO NPU HaNU4KUK HanpPs-
XeHns NUTanma (Npu ero OTKAKYeHMu 8CS
uiHpoOpMmaLua Tepsie1ca).

Opahako cyulecTnyoT onpeaeneHHbie 06-
NacTu NamaTy, B KOTOPbLIX MHAPOPMALIUA HE
obn3atencho ADNXHA N3MEHATbLCH. Tak,
HaNPUMep, NPV NepBoM BKIKOYEHUU NUTa-
Hms Sp-komnbroTepa npoueccop Z80 Haum-
HAET BLINONHATL NPOrpamMMy, HaUNHAIOU|YIO-
Csl ¢ Hynesoro aapeca. MibiMn cnosamw,
3T1a NPOrpamMMa A0MxHa HaXOAUTLCSt B KOM-
NbIOTEPe NOCTONIHHO. XPaHUTCA OHa B TaK
Ha3bIBAEGMOM MOCTOAHIIOM 3arIOMUHAKOLLIEM
yctpouctae (MN3Y), MexayHapopHoe Ha3sa-

Npogonxouve. Havano cv. 8 “Paguo”, 1994,
Ne 11; 1985, Ne 2,

Hue Taxon namatn — ROM (READ ONLY
MEMORY — namsith TOMLKO AN§ HTEHWA).
KoMnuioTep MOXET TONbKO NpovHMraTh WMH-
dopmMaumio, xpanawyocs 8 ROM. B Muk-
pocxembl ROM 3anucbiBardT nHpoPMaumIo
A0 YCTaHOBKWU 8 KOMNbIOTER: nubO B NPo-
uecce uaroroBneHusi mMukpocxem, nnbo
BIOCNEACTBIM, C NOMOIUBLIO CNEUUaNLHBIX
YCTPOWUCTR, HA3biBaeMelX nporpammaropa-
MW,

B HacTosiwee spemsi B KOMALIOTEPHON
TexHuke nanbonuiuee pacnpocrpaHeHme
nonyunnu ABa Tuna mukpocxem ROM. Muk-
POCXEMbl NePBOro TUNa coaepxar Maccus
ANEeKTPONPOBOAHLIX NEPEeMbINEK, KOTOPLIe
NpPUY NPOrpaMMuUPOBaHNK NEpPeXurarTcs
INEKTPUIMECKUM TOKOM B COOTBCTCTBUU C
KOAaMU NPOrpaMmbl. 3T MUKPOCXEMbI
MOXHO 3anporpamMmuposart TONLKO OAUH
pas.

Mukpocxembl ROM aToporoe tuna npo-
rpaMMUpyIoT Hanpsxenuem ot 12 po 24 B.
WX NErKO OTAMMUTE OT BCEX DCTaNbHbIX NO
npo3payHomy okHy 8 kopnyce. Undopma-
UMK B TaKkow MMKpocCxemMe CTupParoT ocse-
LWEeHMeM KpucTanfa yepes 3ITO OKHO YNbT-
paduonerosbiMu nydamu. Bo usbexanue
CAy4YanHon notepu uHdopmaumnn ero oowbiY-
HO 3aKNENBaKT HENPO3PAYHON NUNKOW NEH-
Ton. MukpocxemMel, 8 KOTOPLIX UHpOpMa-
1LLMI0 MOXHO MHOrOKParHO CTupartb v 3anm-
CblBaTb BHOBL, HA3LIBAKT PENPOrpaMmMupy-
embimMn N3Y (PA3Y). Oanako 3noynotpeb-
NATb NEPENPOrNaMMnPOBaHnEM He cneay-
er. Kak nokasbiBaer npakTuka, 310 yaaer-
ca cpenath 1e Conee veruipex-natyu pas,
XOTH B AOKYMEHTAUMKU YKa3LIBACTCH “MChNOo
penporpammmuposanmnit o1 10 no 10 ThIC.
pas.

Kak npasuno, NOCTORHHAA NamaTb 3aHU-
MaeT He3HauuTefIbHYI0 4acTk afpecHoro
NPOCTPAHCTBa NPOoLeccopa, NbLBUHAN Aons
NPUXOQUTCH HA NAMATL, C KOTOPOW MOXHO
NPO8OAUTE ONEPALMU HE TONLKO HYTEHUA, HO
n 3anuci. Takylo namaTe HYacTo HaswbIBAOT
oneparvBHONi, a YCTPOWCTBO, B KOTOPOM OHA
XPaHUTCA, — OnepaTrnsHbLIM 32NOMUHAILLIMM
ycTponcTeom — O3Y nnu RAM (RANDOM
ACCESS MEMORY — namarts npamoro ao-
cryna) unu RWM (READ WRITE MEMORY
— NaMATL YTeHUs/3anucu).

Mukpocxembl BAM coctonT u3 otaens-
HbiX, COBEPLWEHHO OANHAKOBLIX EANHNYHLIX
3NEeMEHTOB NAMSATH, KOTOPbLIe MOINyT umMeTh
0HO “3 AByX cocrosiHvi: nubo 0, nubo 1.
Bruibopxa oanementoB NamsTh ocywecTsni-
ercfl COOTBETCTBYIOWEN AeWwwndhpauven an-
peca, NopasaemMoro Ha BXOfibl MMUKPOCXE-
Mbl.

Mo npuHNy xpanexun wnHpopmauynn
Mukpocxemsl RAM apenatca Ha crarmuec-
Kue n gunamMuyeckue. B nepsbix anemenr

naMsaTh npeacrasnser coGon Tpurrep. 3a-
NUCAHHAAN B HEro NHPOPMaLUA COXPAHACT-
Csi CKONb YroiHO AONrO0, Noka ee HEe hepe-
AWLYT WK He aTrIugHat auraunue. Yopas-
NEHUE TakuMym MUKPOCXEMamMu UCKIOHUN-
TENbHO NPOCTOE — AOCTATOUHO BLICTABUTL
HeoOxonuMbIn alipec u CHUTaTe NNk 3ann-
caTtb MHQOPMALUUKD. _

OCcHOBIHOW HEAOCTATOK CTATUHECKNX MUK-
pocxem RAM — nebonuiuan emkoctn xpa-
HUMOU uligopmaumm, 410 0GycnogneHo oT-
HOCUTENLHO MA/bLIM ‘UCIOM CAMHUYHBLIX
INEMEHTOR NamATH (Kaxkabid 3 HUX COCTO-
T, KAK MUHAMYM, U3 LECTU TPAHAUCTOPOB).
Noaromy B HacTosiyee spems Hanbonbilee
pacnpocrpatenue nonyuwnu O3Y, Gaswu-
pylowuecs Ha cnocoGHOCTU coxpaunaThb
3NeKTPUYHECKUIA 3apsd B KOHAEHCaTope,
Ucnonb3ysi KOHAGHCATOP KaK efuHVHHLINA
INEMEHT NAMSKTH, KOMNLIOTEP MOXET onpe-
HACAUTL, 3apsiXeH OH uNu paspsiked, n a
COOTBETCTBMM C OTMM CUMTaTbh 3HAYCHUE
KOHKpeTHOro koaa. B npupojie He cywecr-
BYCT mjlea/lhHOro KoHaeHcatopa, cnocol-
HOrO yjlepAuBaTh 3apsajn 8 TerMeHue Anu-
TENLHOfO BPEMEelu, HO OH No3BoNseT Co-
XPaHUTh CBOE COCTONHWE HECKONLKO MWI-
ANCEKYHA, “Iero BnoJine AOoCTarouHo, YTO-
Bu! UCHOAL3OBATEL 0 B KOMNLIOTEPHON TeX-
HUKE. 32 3TO BPEMSI CNeLmanbHLIE YCTPOo!-
CTBAa KOMNLIOTEPA OCYILECTBNOT NOM3a-
PRAKY KoHACHCaTOPA, T. €. oBGHOBANIOT UH-
dopmanmio. 3T0T Npouece HasLBaT pe-
reHepanvien NaMsITn, a MUKPOCXEeMbl — AW-
HAMUYCCKUMU,

KoHABHCATOP MUKPOCXEMLI JUHAMUYEC-
roro O3Y coBepwenno ne NOxXOoX Ha 107
npnOopP, KOTORDLIMA KAXABLIK N3 HaC COTHW Pa3
aepxan 8 pykax. OH BbinonHeH Ha nony-
NPOBOAHMKOBLIX CTPYKTYPAX ¥ 3aHUMAET Hn-
4YTOXHO Mano Mecrta. B HacTofnuwee spems
oAHa Mukpocxema auHamuieckoro O3Y mo-
XET CoAepXaTh 40 MUANMOHA KOHAEHCATO-
POB 1, ECTECTBEHHO, cNOCOOHA 3anNoOMHNTL
no 1 Mbur nidopmauun. ns agpecauvm
TaKoro yucna aucex Tpebyercs 20-paspas-
HaA WWHA aapeca, a 310 3HaYUT, HT0 MUK-
pocxemMa aonmxHa nMeThb 20 BbisOAOB TO/Ib-
KO ans agpecos. C uenvio OrpaHnyeHUS
YNCNA BHIBOACE § MUKPOCXEMAX AMHAMW-
vyeckoro O3Y npuMensioT MyaLTUNNekcu-
posaHue aapeca. Paccmotpum Gonee no-
Rpo6Ho pabory amHamuyecxoro O3Y Ha
npumMepe Mukpocxembl KS65PYS. Ona nme-
eT ABE NUHUW NUTaHWUA, BOCEMb NNMHUN a0~
peca, sxon AarHbIX DI, Buixoa aantbix DO m
TPY nuiun ynpaenenns; RAS, CAS n WE,

Bpemennasn gnarpamma paGoTbl MUKPOC-
xemMbl aunamuieckore O3Y npusegeHa Ha
puc. 10. Kak BuaHo, no cnagy curkana RAS
B MMKpPOCXEME (QuKCcupyercs mnaawmi, a
no cnagy CAS — crapwwuis Dair appeca.
Ha apemn peacteun Ha nunun CAS curua-
Na HA3KOro yposHR BuIOPaHHLIK B COOTBET-
CTBUM C aAPECOM KOHAEHCATOp Yepes ycu-
mTens u GydepHbin 3NEeMEeHT NOAKMIONA-
CTCA K BLIXOAY MUKpOCXeMbl. Takmm obpa-
3omMm, CAS, no cyulecray, saBnaerca curia-
NTIOM BbIGOPKM MUKPOCXEMbE NaMsTU. Pexum
3anCy Whivi MTEBHUR ONPEABNNIEBTCH CUrHa-
nom WE 8 coorseTcrsmm ¢ anarpaMmon.

Perenepauma nNamaTh OCyulecTaisNeTcsn
nepebopom 128 komMOuHaumm no MNaatlum
CemMu paspsaamM aapeca ¢ ConpoBOXaeHn-
eM KaX/0WM U3 HUX aKkTuBmM3auven curuana
RAS. Yposenb curHana CAS npu perexe-
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Pauun He UMEEeT HMKAKOro 3HaveHus, xe-
natenbHo nuiL, 4To0bLI OH Obin HERAKTUBEH,
TaK KaK B aTOM cnyuae noTpednsieMeii MUK-
pocxemMon 1ok MuHuMmManch. lNosropars
nepebop no KaxaoMmy aapecy Heobxoamnmo
He Oonee 4em vepes 2 mc.
JivHamnueckue O3Y xapakrepuayircs
UeibiM PAAOM BRPEeMEHHLIX NapameTpon.
DANTENBHOCTLIO (PPOHTOB ¥ MMNYNLCOS,
B3auMHbIM pacnonoxeHnemMm UMNynNsCcos,
3a0CPKKOA Mexay HmMmu U T. A. B Hawem
cnyyae Hanbonee saxXeH OAMH N3 HUX —
Bpemn uukna t,. Ha nero moi Oyaem ccoi-
narLcs Npy ONUCaHUKU NPUHUUNUANLHON
ANEKTPUHECKON CXeMbt Sp-KkoMnbioTepa.
UTak, Bce npegpaputenpHbie Heobxoan-
Mbl€ CBGACHUA O (PYHKLIMOHUPOBAHUWN NPO-
Heccopa n naMaTu npueenexsl, N TCNepL
MOXHO NPUCTYNUTL HENOCPEACTBEHHO K
onucanuio Sp-komnsiorepa. Ewe pas no-
BTOPUMCS: Mbl pacCkaxem o pabore xom-
nboTepa, coamectumoro ¢ “ZX Spectrum”
(obvem namntu 48 KbawT), v B cnyuae, ecnm
CTaThs BLIBOBET Y YATaTeNnen NHTEpec, npo-
AOMKNM ONUCAHWE B NOCNEAOBATENLHOCTH,
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yKa3aHHon B nepeon craTtee (cMm. "Paavo”,
1994, Ne 11, c. 21, 22).

SP-KOMMBIOTEP
(48 Kbainr)
NamaTb Sp-komMnbloTepa

MamaTe B SP-KOMNLKTEPE 3aHUMaBT BCe
anpecHoe NPOCTPAHCTBO npoueccopa (64
K6aur), 6e3 xakux-nubo npobenos u "aLip”.
Kapra namaTtu naobpaxeuva Ha puc. 11.

Ans ypobGcrea obwvacHeHus aapecHoe
NPOCTPAHCTBO YCNOBHO PasOUTO Ha HeTwl-
pe crpanuubl No 16 KbanTt kaxaan. Agpeca
CTPaHKUL, OTAMYAITCA OAWH OT APYroro
COCTORHMEM cTapiumux aapecos A14 n A15,
C annapartHoW TOYKW 3pPeHuA aapecHoe
NPOCTPaHCTBO SP-KOMNLIOTEPAa Pa3neneHo
Ha ase vacru: oGnacte N3Y u obnact O3Y.

O6nact N3Y umeer oOuem 16 Kbaur n
NONHOCTLIO 3aHUMAET HyNeaylo CTPaHULY C
agpecamm OT Hynesoro ao 16383 (3FFFH).

YCTaHaBAMBAGT CUCTEMHLIC NEPEMBHHLIE,
o6ecneymsaeT BbIBOL HA 3KpaH uHpopma-
unm, o6CnyxvBaeT BHyTPeHHKe NopPThl BBO-
Aa-peiBofia, nopuepxunsaer paboty ¢ ne-
pudepuen. N3Y coaepanT UHTEpnpeTaTop
si3blka BASIC, Ha KOTOPOM OCYLLECTBNRET-
CAl ANANor Mexay NoNL3OBATENEM U KOM-
NLIOTEPOM.

O6nactb O3Y 3aHnMaeT Nepaylo, BTOPYIO
U TPETLID CTPaHuus — aapeca ¢ 16384
(4000H) no 65535 (FFFFH). O3Y guwinonHe-
HO Ha BOCbMU MWUKPOCXEMax AMHamuyec-
ko namaTu KS65PYSH, y koropuix agpec-
HLIC AMHUKU cOoeauHeHbl Mexay cobon, a
AVHUUN IGHHBIX KAXA0M U3 MUKPOCXEM Noa-
KNKO4HEHb! K COOTBETCTBYIOWUM Pa3psaiam
WKrHL! AaHHeIX MUKponpoueccopa. Takoe
oBbLeAUHEHUE MUKPOCXCM NaMATU “acro
HasuBawT nuHenkon O3Y. Aanuan nunen-
xa C3Y nmeeT emkoctb 64 K6aiit ¢ Ganto-
BOW OpraHu3auven wuvxol AanruX. BHuma-
TEeNbHLIM YMUTaTeNL, HapepHoe, 3amerTwnn
HEKOE HCCOOTBETCTRUE. BCE aapecHoe
npocTpatcToo nmeet obuem 64 K, a B Hem
naxoaurca O3Y obuemom 64 K6anrt, aa ciue
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3Y oGuemaora 16 KBanr. Ha camom gene
npoueccop MoXer ucnonwsosars non O3Y
TONLKO 48 KGait, a Hevcnonb3dyemble 16
Kbant O3Y Haxoantcs B TeX Xe aapecax,
410 1 N3Y, Ho 06pPaTUTLEA K HUM Npouec-
COp HE MOXET.

B O3Y Sp-kOMNbLIOTCPa MOXHO BLIAENNUTL
ABe yacTu. 3kpanHyiw obnactb n obnacrte
nonwaosarens (puec. 11).

3JkpaHian obnacTL PacnonoxXxeHa B nep-
BOV CTpaHumLe u 3asumaet aanpeca ¢ 16384
(4000H) no 23295 (SAFFFH). OGnacri nons-
3osarensi npocrupaercs or 23296 (5800H)

A0 konua azpecHoro npocrpadcrea (FFFFH).

B 1em pacnonararTcsi CUCTEMHBLIC NePEMEH-
Hule nporpammbl Ha BASICe 1 B MalUUHHBIX
koaax. Aty obnacT NPOrpamMmucT MOXer
UCNONL30BATL NO CBOEMY YCMOTPEHUIO B
33BUCUMOCTM OT KOHKPETHOWN NPOrpamMmbl 1
LIOCTABACHIKON 3a/iaui, HUKAKWX annapaTHLIX
orpasvucHMi Ha ee npumeHenve (kpome
paamepa) He CyuecTByer.
- B akpannon oGnacty O3Y pacnonaraer-
csi otoOpaxeHne “kaptmuHkn” (ecrecreento,
B UWPPOBOM BuAE), BLIBOAUMON HA 3KpaH
nvennes unn tenesnaopa. Mpoueccop non-
HONPABHO pacnopfaXxacrcs AaHHow obGnac-
Tol0: OH MOXET KAK 3anUcbiBaTb KOAL! U AaH-
HLIC B8 HEeE, TdK U CHUTLIBATL WMX onyAa.
Nomumo npoueccopa, Kk akpaHHomy O3Y
Nnoc10sIHHO OGPAILIAeTCH 1 KOHTPONNep AuC-
nNesi, KOTopul CHUTLIBAET UHGOPMALUUIO Y
BLIBOANT ee Ha akpan. CxemorexHuka Sp-
KOMNLIOTEPA TaKoBa, HTO NPQUECCOoP ¥ Auec-
NNENHLIY KonTponnep patoratdT ¢ NamnTbio
8 PasanuuHLIe MOMEHTLI. PacnpegeneHviem
BPEMEHN MEX/1Y NPOLIECCOPOM 1 AUCnnen-
HbIM KOHTPONNEPOM IAHUMALTCSH Cneuvans-
1oEe YCTPROWCTEO, Haznigaemoe apduipom.
Dupmennsie KomnbioTepb! “ZX Spectrum”
(ZX-48) u “Spectrum 128" pasnvyalorcs
maeonoruen pabortu apburpa. B “ZX Spec-
trum” O3Y BuLINOAHEHO Ha ABYX NWHENKaX
namatu: nepsasn {obvemom 16 Kbair) 3a-
HMMAET 8 a/PeCHOM NPOCTPAaHCTBe NepByio
crpamuny (puc. 11), 8Topas (o6vemom 32
K6ant) — Bropyw ¥ TpeTtbio. Takmm obpa-
30M, akpaxtan 00nacrTs PacnonoxeHa 8
NePBON NNHENKE NaMATU, U COOTBETCTBEH-
HO AWUCRACHHLI KOHTPONNER NOAKAKYEH
TONLKO K Hew, MNpy obGpawenvin npouecco-
pa KO BTOPOW VAWK TPETLen CTPaHuue KOH-
MANKTA MEXAY HUM Y KOHTRONAERAM [LAC-
nAes He BO3HUKAGT, TaK Kak npoueccop
paboraer Co BTOPON NUHENKON, a KOHTPON-
nep CHUTLIBaAT NaHHbLIE M3 NEPBOI.
CosepluenHo vHasi cuTyaumns cos3faeTcs
Py oOpaudienin Npoueccopa X NEPBOK
crpaumue. B atom chyyae ana NpPepovopa-
IeHust 0AHOBPEMEHHOrO MOAKMOYEHUST K
NaMATU nNpoueccopa n AUCNNENHOro KOH-
Tponnepa B paboty scrynaer apovrp. Ox
MOHWXAET TAKTOBYIO HacTOTy NPOUECcopa n
3anpewaert ero NoAKNKYeHne K NnamaTu 2o
MOMEHTA OKOHHATCNLHOIO CUUTLIBaHWA [laH-
HbLIX KOHTPOIEPOM, NOCHE HEro OTKMIOHAeT
nocneanvii OT NamaTy K paspewaer pado-
Ty ¢ Heun npoueccopy. OcHOBHOM HepocTa-
TOK TAKOro pelenns — ymeHplieHsye Obl-
CTROACVCTBUS KOMNLIOTCPA N3-3a NOHNXEe-
HUA TAKT1OBOW YacrToThl. YacTtuuHO 00GonTK
a1y npobnemy yaaeTcst NPOrpaMMHBLIM Y-
TeM, KOr1a OCHOBHLIC BLIMMCNEHUA Npouec-
COP NPOU3BOAUT BO BTOPOW N TPETHEN CTPA-
nvyax. CaHako ecnm B nporpamme Heo6xo-
AviMbl MacTuie obpaluenun k axpasnon o0-

NACTH, TO OF CHUAKEHUS CuiICTROASKCTBUR
KOMIbIOTEPa HuKyaa He yuTu.

MHon cnocob paapelseHns KOHGNUKTA
MEXAy NPOLECCOPOM N AUCNNEHIbIM KOH-
TPONNEPOM, NONyuUBLLINI HassaHue "npo-
3pavHOre™ gocryna K namarv, NPUMEHeH B
“Spectrum 128". Takoi xe cnocob nenon,-
30BaH 1 B ONUCLIBAEMOM SpP-KOoMNbLIOTEPE.
PaapaboTuvku UCxoAunn ua Toro, 4To aTo
NO3BONWUT, BO-NEPBLIX, UCKAIOYNTL "TOPMO-
xeHne" npoLeccona v, Bo-BTOPLIX, B AaSb-
HeWwem AoBecTn Sp-kOMNLIDTEP A0 Bapn-
aura, cosmecTtumoro co “Spectrum 128",
C 10o4KM 3peHus NPOrpPaMMHON COBMECTH-
MOCTH NoTeps He Byaer, Tax kax “ZX Spec-
trum” (ZX-48) n "Spectrum 128" usHavans-
HO NPOrpPamMMHO COBMECTUMLL.

DyHKUMOHAALHASI CXeMa ycTPOUCTBA na-
MATW Sp-koMmribioTepa Npeacrasnexrd 1a
pmc. 12. Bpemeninme pparpamme TPex Bo3-
MOXHbIX MalUUHHBIX UMKAOB NPOILECCOPa,
gbipabGareiBaemMuix UM Npy oldpawesun K
O3Y (urcHusi KOAA Onepaumn, YTEHUsi U3
NamMsiTh KU 3anucu B Hee) uaobpaxetni Ha
puc. 13, oTACNLHLIY PPArMEHT BPEMEHHON
AvarpaMmbl B yBenNnyeHHoM macwrabe -
Ha puc. 14,

ApOutp namsaTn cobpaH Ha anemenTe 4U
DD4 v cunxponHom D-Tpurrepe DDS, cpa-
fOartuiealoueM no PPOHTY TAKTOBOro Cur-
nanda. [lo oOpaiersma Npoueccopa K Nams-
v BoIXxoAanon curkan tpurrepa CPU (Cen-

tral Processor Unit - uentpanunoe npouec-
COpHOE YCTPOMUCTBO) HAXOAUTCH B COCTOR-
HvU nor. 0. 3TOT CurHas NOCTynaer Ha BXOoA
EO (Enable Outpul - pa3apewetne BbIXOAA)
MYNLTUNAEKCOPA AMCNNERHOIro KOHTPoNne-
pa (MS DISP)} n nepesoanr ero Bbixoabl,
NoAKNIoYEHHBIE K WuHe aapeca O3Y (ADR
RAM), u3 TpeTvero (BLICOKOMMNeAaHCHO-
ro) cocrvoaHmn B akTvsiioe. OAHOBPEMEeHHO
C 3TUM CUrHas ¢ MHBEPCHOIO BLIXOAA TPUr-
repa CPU, nocrynas Ha axo EO mynutnn-
nexcopa npoueccopa (MS CPU), otkniova-
er ero suxoaw or ADR RAM.

K sxonam MS DISP nouxntoiens! Boixo-
ALt aucanenuorg koutponnepa. On waeet
16-paapsanyio wuHy aapeca (ADR DISP),
TPpUHaauaTL MA3AWIVX Pa3pPsaos KOTOPOW
OCywWeCTBNNIT nocnenopare/ibHbii nepe-
Gop agpecos CUHXPOHHO C BLIBOAOM WH-
dopmauvm na 3KPau, a 1Py Crapiuvx pas-
pPsAa UMerT (QUKCUPOBAHHOE 3HANEHUE N
OnNPenensiioT NONOXKEHNE akpaHHo oGnac-
TV B ANPECHOM NPOCTPRAHCTEE SP-KOMNLIO-
repa (puc. 11). Cocrosinme wmne ADR DISP
8 TeKywmn MOMCHT COOTBETCTRYeT anpecy
AINEMKM NAMATK, KOA KOTOPO OyAeT anpo-
AUTLCS Ha okpaH. Kpome 910ro, aucnnen-
HLIM KOHTPpONEp BuipabaTbiBAET CurHan.l
RAS u CAS, obGecneyusaroume pabory O3Y
(puc. 10), v TakTOBBLIV CUrHan nNpoueccopa
CLC CPU.

Mynbtunnekcop MS DISP nepeknioyaert
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CTapy ¥ MNaAIWYI0 NONosmHL! WyHbl ADR
DISP curnanom RAS, oGecneuvsas tem
CaMbiM HEOOXOAUMbLIA MYNLTUNAECKCOPHDLIN
pexum patotul O3Y (puc. 10). Curnan CPU
(puc. 12) nocrynaer Takxe Ha BXof ane-
menTa DD1.2. Ha ero sBTopo# BXoA noaaet-
ca curnan CAS, KoTopnsiii NO BPEeMeHKN Aei-
CTBUS NONHOCTLID COBNAAAET C CUrHANOM
CLC CPU. Ha Buixone anemenya DD1.2
hopMUPYETCH CUrHan HU3KOro ypoBHS
WR REG.DISP {3anuch B pervcTp aucnnes).
Takvm obpasom, AanHbie, BbIOPaHHbie 13
SHEUKU NaMSITU, C afiPECOM, YCTaHOB/ICH-
Hbiv Ha wuke ADR DISP (puc. 14), Buigo-
narca ma wmnny Aanunix O3Y (D.RAM), or-
kyila ¢ppontom curnana WR REG.DISP 3a-
NUCLIBAIDTCH B pPerucTp aucnnes
(REG.DISP) » nance nocTynaior 8 ycrpon-
CTBO BLIBOAA MHDOPMAUMK HA 3KPaH.

Mpw oGpaiyenun k O3Y (puc. 13) Ha Bbi-
xone anemenra DD1.1 gropmmpyercs cur-
nan ROM SEL (ROM Sclect — suibop N3Y)
BLICOKOIro yposusi. {(MNpwn oGpailernn K na-
MATKU OH UMEET HU3KUI YPOBCHL TOJILKO B
TOM CNyvae, ecny Bui3ulBaercs Hynesasn
cTpannua, 1. e. crapume paspannl aapeca
npoueccopa Al4 n A1S5 ycraHosneHul g
HU3KNIA YPOBECHDL). Kak BKUIIHO U3 inarpamm
Ha puc. 13, Ha sce Bxoan anemenra 0DD4
NOAAIOTCSE CUMMANLI BLICOKOIO yPOBHSI, B
CBSI3K C 4eM HA ero puixone ¢gropmupyercs
CUrHan Takoro xe yposust. 3Ta Nornieckas
1 nocrynaet ua axon D tpurrepa DDS wn
GPOHTOM NERBOro NPUILICAIEro UMNY/ILCA
CAS nepenocurcst Ha NPSIMOKA BLIXOL, TPWI -
repa. flaa sanmontsepclnix curtana CPU
u CPU, nocrynas na sxosis EQ, nepesoasit
BbIXOAbI MyNibTUNaekcopa MS DISP B Tpe-
Tbe, a MS CPU - B aKktnsHOe COCTOSHUE.
Mocneguuin OCYLLECTBASIET My/ILTUNNEKCKH-
posatine wmkst ADR CPU, oGecnequsas Tem
caMbiM HeoBxoaumMe pexnm padorm O3Y
(cm. puc. 10). Takum oOpas3om, Hepes Mynb-
tunnexkcop MS CPU k imie ADR RAM nos-
KnruyaeTcs wuia aapeca npoueccopa ADR
CPU (puc. 14). H1uakum yposHem curiana
CAS aanHbie na O3Y BuIBOASITCR Ha WMHY
D.RAM, xoTopasi NOAKNICHEHA K PEerucTpy
AaHHbix REG.D. B a10T X€ MOMEHT Ha Bbi-
xo/ie anemenra DD6 popmupyetcs curnan
sBuicokoro yposun WR REG.D (3anucu 8
PErucTp AaHHLIX), KOTOPLIM NOCTYNaer Ha
Bxon 3anucy REG.D. [lanHbieé € wuHbl
D.RAM sawenkusaiorcs 8 REG.D cnajom
uMmnynsca WR REG.D.

Mpw urenun na namaTn Ha ABa BxoAa
anementa DD3.2 noctynaioT curuanul Npo-
ueccopa RD u MREQ ¢ yposHem norusec-
koro 0. Ha ero rperwi BXxoa noaaercs npo-
MHBEPTUROBAHHLIN 3nemenTom DD2.2 cur-
Han ROM SEL, npu arom Ha sBuixone DD3.2
(GOPMUPYETCH HANPRXEHUE HU3KOro YPos-
Ha EO RAM. Mocrynas Ha exon EO muk-
pocxemul REG.D, oHO nepesoaur ee Buixo-
bl U3 TPETLErO COCTOoNHMSA B aKkTusnoe. B
Pe3ynLTaTe AaHHbLIC, 3aNUCAHHLIE U3 Nams-
™ 8 REG.D, nopatorcst na wuny D.CPU n
CHUTLIBAIOTCH Npoueccopom. Mpu 3anucu
8 namsiT curian EO RAM ne suwipabatoiBa-
ercy, a popMupyercsa curian HM3Koro ypos-
v WE RAM nHa suixogie anemenra DD1.3.
3101 curuean, nociynasi Ha Bxojs WE mMuk-
pocxemul RAM, oGecneumgact 3anuch jaM-
HbLIX B NAMATL.

N3 ckaszannioro sBuaAHO, YT0 NPoLECCop v
AUCINENHLI KOKTPONEH BIauMoacncrey-
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1oT ¢ O3Y, coBeplieHHO HEe Mewas apyr
apyry. MNpuyeM gucnnenniotii KOHTPONNEp
nepebupaer Bce KoOMDOUHaUUM B MAAQIIMX
BOCbMM pa3psinax wukbt ADR DISP, Gnaro-
A2PS MeMy NPU CHUTHLIBAHMM AAHHLIX OH
OAHOBPEMECHHO U pereHepupyeT namats. Mo
3TON NPUUMNHE HA O/IK 13 BXOA0B 3NIEMEH-
ta DD4 nonaetcsi curnvan RFSH, koropuii
3anpewaer focTyn nNPoueccopa K namaTn
B peXuMe pereHepaumn,

Ha Huxnui (no cxeme) sxos, DD4 noga-
ercs vHBepcHbit curian CPU, kotopbin
oGecneuusaer (popMupoBaHne cur{ana Ha
BLIXOAE TPUrrepa, pasHoro No ARMTensHoc-
TV OAHOMY nNepuoily nmnynncoa CAS.

OCcHOBHOWM HEOQOCTATOK “npospautioro”
AOCTYNa K NaMATU 3aKNIOHAETCH B CNCAYIO-
wem. Kak suano w3 puc. 14, AnnTenLHOCTL
LMKNa 1,, MUKPOCXEM NaMATH PaBHa nepuo-
Ay taxkvosoro curnwana npoueccopa CLC
CPU, xorvopuir npu uvacrvore 3,5 Mly co-
crasnser 286 nc. Ann Hopmanuhon pabo-
bl MUKPOCXEM JIMHAMUYECKON NamMaTi ux
Bpema 1, JONXHO ObiTh He Oonee ykasan-
HOrO 3Hauenust. M3 oreHecTseHnbixX MWKPOC-
XeM 2TOMY TPeOORAHMIO OTBEHAIOT TOMLKO
MUKPOCXCMbI C NOBLIILEHHLIM DuicTpoaeit-
crenem K565PYS56 u KS5G65PY5B. IMpu uc-
NoNLIOBAHKMN NX B KOMNLIOTEPE HEoBXoAM-
MO NPUHUMAaThL CNCLMaANLHLIC MepPbl IS
TOro, “rodbLl ANUTC/ILHOCTL (DPOHTOB 1 CNA-
aos curuanos CAS v RAS ne npesuiuana
20 He.

Mpu oGpauienny x MN3Y npoueccop dhop-
MUPYET 0O UMK YTCHUS KOAA ONepaLnmn
(cm. "Paauo”, 1995, Ne 2, puc. 2), nubo
LMKN HTEHUS U3 NaMaTh (Tam Xe, puc. 3),
nPEWMYEeM yCTaHasnimvesaet agpeca Takmm o0-
pa3om, YTo0bLI Ha NUHKAX LBYX CTapLUMX pas-
psaos (A14 u A15) npucyrcreosan HU3KUIA
norndeckuii yposeHb (obpalienune K Hyne-
gow crpanuue). MNpu raknx 3HaveHusax crap-
WwnX agpecos Ha Boixoge anemeHta DD1.1
TaKxe YCTaHaBNNBACTCHA HMIKMIA NOru4ec-
KUl YPOBEHDL, T. €. aKTUBUSUPYETCA CUrHAN
ROM SEL, koTopbivt NOCTynaeT Ha oAvH 3
sxoacs anemenra DD3.1. Ha asa apyrux
Cro 8xo04a NOAATCA aKTuBu3npoBaHHbie (C
yposHeM nornyeckoro 0) curnans! npoyec-
copa RD n MREQ. B pesynbTaTe Ha BbixOo-
e anementa GopMUupyeTen cur{Han HU3ko-
ro yposhus EO ROM, xOT1opbin nocrynaer
Ha BxoA EO mukpocxemur ROM v nepeso-
OUT €€ BLIXOfbl N3 TPEeTLEro COCTOSHUS B
aktusnoe. Uudopmauma vetToipHaguaTv
Miaawmnx anpecos npoueccopa (A0 — A13),
nocTynan HenoOCPEACTBCHHO Ha aapeCHbLIe
BXOAbI MUKpOcxeMul ROM, popmmnpyer aa-
pec KoHkperHoro Ganra, KOTOpPLIA CHUTDLI-
BaeTCH npoueccopom ¢ wmnHol D.CPU.

Curvan ROM SEL ¢ HuM3kum yposHem
NOCTYNAEeT TakXe Ha BepxHui (No cxeme)
Bxoa anemeHta DD4 w uyepes nuseprTop
DD2.2 na HmxHui (Takxe no cxeme) Bxoqn
DD3.2, 3anpewan paboty apburpa u Bui-
Copky mukpocxemut REG.D. Takum oCpa-
30M, Npvi 00pauleHU K HyNeBon CTpanuLe
NPOoLLECCop cunTLIBacT Koawl n3 MN3Y. B aro
xe spemn K O3Y noAKNIOUEH KOHTRpONaep
JMCNANES, KOTOPLIA CHNTLIBACT nHOPMaLMIO
U3 aKkpannon obnacrTu n nepeanaeT ee Ans
AanbHEMUIero BLIBOAA HA JKPaH.

(NMpogonxexsune cnegyer)

HA KHUXHOWM NOJIKE

-
CrNMPABOYHUK

NAAUK A. W.,
CTALLUKEBUY A. W.

U3OE/INS BJIEKTPOHHOU
TEXHUKMN.
3HAKOCUHTE3UPYIOLNE
UHOUKATOPBI.
CrIPABOYHUK

UasecTito, Yo passniue cospemMel-
HOM TEXHWKM HEBO3MOXHO 0e3 tinpoKo-
rO UCNONbLIOBAHKA PA3NNUHLIX YCTPOWCTE
DAsi BU3yansHoro orobpaxenns nriop-
MauUn — 3HAKOCUHTE3UPYIOWUX UHAN-
karopos. Hacrosiwun cnpasoyHnk 3Ha-
KOMUT CneynannucroB ¢ HoOBsLIMKU TUNAa-
Mu NpuBopos, NPOM3BOACTBO KOTOPLIX
OCBOCHO 3a NoCNeAHve rogel.

CNpasouHUK COAGPXUT CBEACHUS O
npuHumnax padoTe! ycrpoincrTs otobpa-
X*eHus nudopmatmy (3RaKOCUHTE3NPY-
IOLLIMX MHANKATOPOB), MX KOHCTPYKUMK W
HagHavexsun. [avsl NPUHUMNNaNLHLIC
CXEMbl YCTPOWCTH, OCHOBHLIE CNPABOY-
Hbie XapakrepucTuku (raGapurol, mac-
Ca, 2NEKTPUYECKME napameTpsl u ap.),
pacckasano o Hauboneec WUPOKC npwm-
MeHsieMbix NpPUBopPax OTeHECTBEHHOIo
NPOU3BO/ICTBA U HOBLIX pa3palboTkax.

MHOIro BHUMaHUsI asrTopPsLl yaenunu
ONUCAHWIO NOMYNPOBOAHNKOBBLIX, XUKO-
KPUCTANIMHECKUX U Ira30PAIPKLHLIX UM~
AnKaTopoB. HYurarenu no3HakoOMaITCs C
PA3NNMHLIMU CBEAACHUSIMW O BaKYyMHbIX
NOMUHECLICHTHBLIX, 2ACKTPOTIOMUHE-
CLICHTHLIX, HAKa/ILHBIX YU CErHeTOKepaMmn-
YECKMX MHAVKATOPaXx.

CnpaBoyHMK nNpeaHasiasien Ans UH-
XCHepHo-TexHuueckmx pabotunkos, 3a-
HUMAIOUIMXCSI NPOSKTUPORAHMEM, 3KC-
nayaraumen v pPeMonToM pPajimodnex-
TPOHHONW annapatypnl, a Takxe /AN Noa-
rOTOBNEGHHBLIX PasMoNctuTencia,

MockBa, MaparTenbCcTBoO
“Paauo u cea3s”, 1994
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OA4HOKPUCTAJIbHBIE
MUKPO-9BM

Anekceri u Ancxkcarngp PPYH3E, r. MockBa

Urak, 3akanuaercsi uwkn crareit 00 OQHOKPUCTANbHBLIX MuKpPo-3B8M
(O3BM). Conepxaiwueics B HUX mHgopmMaLmy [OCTaroqHO HE TOSILKO
L1851 TOro, 4100kt NONHSATL, KaK Olit OPIrann3oBaHst n OyHKUNORWUPYIOT, HO
M s TOro, YroObl NONbLITATLES CO34ark CBOE YCTPOWCTBO Ha OCHOBE
O3BM. ABTOPLI ¥ penakusi HaneIoTCsi, MT0 onyGANKOBaHHLIN MaTEePUAI!
NPMOOLUNT K ITOMY YBRCKATEAILHOMY LMY — KOHCTRYMIOBAMIO YCTPOWCTB
C ucnons3oparmem OI3BM — muorux paguomoburesnen, nojobHO Tomy
Kak AeCsiTs NeT Ha3a4 MHOIrmxX YuTareneit rnpuobLusi K MukpornpoLec-
COPHON TEXHMKE LMK CTaTest “"Panmomoburesio 0 MuKkponpoiieCCopHON
TEXHUKE 1 MuKpPO-IBM ™.

Oanako pnst peanaat cobcTaerHoy paspatorkm Heolbxoqumnt (1P0-
rpammarop, ornanuuk n ACCEMBIIEP. K coxanemnuio, nporpammaropt
st O3BM, paccunraniime 1a nosropeune Paguomoduyensimg, B Mre-
paType NnoKka He ornnucuiBanuct. KoHewo, NPUBeReHHLIX B CTaTbsix CRe-
ACHVA LOCTETOUHO, YTOOBL! NMONLITaTHES Pa3paboTath Takou nporpameaa -
TOP CAMOCTOSTEALHO, OAHAKO Mbl HE PEKOMEHAYEeM ITOro Henars pa-
ANOIHOBUTeN M, HE UMEIOWnNM COOTBETCTBYIOIEero onsita, — npu or-
nauxke nporpammaropa O3BM Hepenko BuIxOUSIT 13 CTPOSI. ..

Ha wnaw B3rnsig, nyqwe BCero rpuobpeciin rorosbst NPOrpammarop.
loaobHbIe n3nemst Yawe BCeero paccunianss Ha pabory ¢ naunbonee
PAacnpoCTpaneHibiMu (Kak y Hac, 1ak u 3a pybexom) iBM-cosmecC 1imei-
My KomsloTepamn. Cpencrsa Xe annaparHon OTaaaky apuobperarn
PaANOMOOUTENIAM, KaK NPAaswnio, He 1o Kapmauy. Yuntsisasl 310, aBTopb!
noarorosumm aucketry ¢ ACCEMB/IEPAMU v nporpammiibivmu QTnagyn-
Kamu (cunynsitopan) anas O3BM cemericts KM1816BE48 1 8051, ko-
TOPYIO MOXHO Npuobpectn B peaakymn XypHana “Papwo”. 3t npo-
rpammel T1akxe padoralor na IBM-cosmecTunbix KOMblIoTepax, it ecsin y
panuonoburenst GCTh A0CTYN K TAKOMY KOMMNLIOTEPY, TO NpeAnaraemsli
BLIXOL M3 NOJIOXEHNS, r10Xanyvi, ONTVMasneH.

[pu neobxounmocTn paauomobiTenyt CMoryT NpPMobpecTt B PEAAKI{Nm
Auckerty He 10nbk0 ¢ ACCEMBJSIEPAMU v oTniagumnkamu, HO 4 CO CTATbSI-
My yukna “"ORHOKpUCTanbHbIe MUKPO-9BM”, onybnukoBaHHbIMYN 8 Xyp)-
Hane 8 1994 — 1995 rr.

Kak yxe oTMeyanocsh, NepsoHavanuHo
OAHOKPUCTaNLHLIE MUKPO-OBM 3agymbiBa-

MUKPO-3BM. Bee vawwe paspabotymkn uc-
NONb3YIOT KX HE TONLKO B KAYECTBE yNpas-

NUCb KaKk OCHOBA AANA YCTPOWUCTB C “unren-
nekTyanoHbiM” ynpasnenvem. Bnaropaps
Hasuumioo 24 — 32 nuH4iA BBOAA-BLIBOAA,
HCCKORBKUX MHOrMOpPEXUMHLIX TarMepoB-
CHEeTHYUKOR, PA3BUTON CUCTEML! NpepbIBa-
HUW 1 XOPOLUC NPOAYMAHHOW CUCTEMb! KO-
MaHa ¢ GoNbLUMM YMCNOM YCNOBHBIX Nepe-
XOA0B, OHU OKa3anuCb HE3amMeHUMBIMW B
Takux YCTPOMUCTBAX, KaK CHETHUKWN B TaKecw,
Knapuatypel IBM-COBMECTMMBIX KOMNBLIOTG-
poB, NPUOOPLI YNPABAEHUA TEXKONOTrU4ac-
K¥MKM npoLeccamMn. Hanuuume B Mukpo-38M
cemencraa 8051 nocnenoBarentHoro nop-
Ta NO3BONNN0 0BLEAVHN T OANHONHBIE YN -
pasraiowme mukpo-3BM 8 6onblune certn,
padoraouie Kak anTOHOMHO, Tak v nog
ynpasfiesvem Gonbinx 3BM,

OAHako B nognsAHee BPeMsi HaMerunach
euwe oaHa TeHAEHUMs B 1UCNONL3OBaHVKN

NAKWNX 3NEMEHTOB, HO U B pCnNwU yCT-
POWCTB, CNOCOOHLIX OCYUIECTBNATL CNOX-
Hyt0 MaTeMaTuyecky 06paboTky curkanos
6e3 ncnons3osanms 0oALLWINMX nan NEPco-
HanbhbiX IBM. MOACHUM cralaHHOE Npwu-
MEPOM.

MNpeanonoxumM,uTo pazpabarbisaerca
npubop, UaMepaOLLMA HEeKUE ONTUYeTKUe
NapameTPbLl NPO3PA‘HLIX ¥ NONYNPO3NAYHLIA
cpen. fins M3MepeHus wCnoNb3IYINTCs UC-
TOYHUK cBETA U TPpK POTOSNBMEHTA, ABa nl
KOTOQPbIX PEMUCTPUPYIOT CUrKafed Ha BbIXO-
e cneunanbhniX GuNbLTPOB, & TPETKN KOH-
TPONPYeT ypoBeHt OCBELLEHKOCTH, CO3aa-
BaEMbIA UCTOYHMKOM cBerfa, Mukpo-3BM
MOXET U3MEPUTL CUMHaN Ha BbIXOKE Kax-
A0ro u3 QPoTO3INEMEHTOB, MMER B03MOX-
HOCTb NPY 3TOM OTKAKHATL UCTOHHUK CBE-
Ta (AN NAMEPEBHUR TEMHOBOIO ToKa GoTO-

ANeMEHTOB) W CTYNEHYaTo Perynuposartk
ko3 PuumeHTel yCuneHus ycunurenewn,
BKNIOYEHHLX MexAay GoTo3INeMeHTamMn wn
AU.

ANropvytM M3MEPEHUR BLIFNKANUT CNeay-
lowum o06pa3om. Buavane Mukpo-3BM or-
KNIOYBET UCTOMHUK CBETa W U3MEPNeT cur-
Hans! Ha Bbixonax PoTO3INEMBHTOB, NPCNOopP-
UUOHANBLHBLIE UX TEMHOBLIM TokaM. OGo3Ha-
YuM 3Tu curHansl Fy,e Fop 1 Fyo. [lanee uc-
TOMHUK BKNIOHABTCSH W U3MEPSIKOTCH BLIXOiL-
HBIE CUIHaNbl TEeX XEe 3NeMEHTOB, HO Mpwu
3TOM KO3 PULUMEHT YyCUrERMS KAXA0ro yCu-
nurenn BuibUpaeTcs € Takum PacHeToM, |
4YTOOLI BLIXOAHOW CUrHan Haxoauncs B npe-
penax 0,11...0,89 or MakcumanbHOre He-
UCKaXBHHOro. JonycrumMbie 3HaYEHWUR KO-
addnumeHTos yeunenus — 1, 10, 100, 1000
1 10000. Onu Takxe nonbupakTCa MUKPO-
3BM B x0ae NOAroTOBKY K U3AMEPEHUIO U
XPAHATCS1 B TEYEHUE BCEro UMKNa vamepe-
Hua 8 ee namaTn. OB603HAUUM curtany. Ha
g3bIXoAax (POTOINIEMEKTOB NPW BKAIOHEHHOM
nucTovHKKe ceera F,, F; u Fy, a cTenenu Ync-
na 10, cooTvBercreyiwme noaodpasHLIM
koadduumeHTam ycunenus, — A u B.

A8 nCknioveHvn TEMHOBOro TOKa W pnyx-
TYauum MCToHHWKA CBETa u3 KaXaoro wva
NONESHbIX CUIHANOB BLIMUTAIOTCH 3HAYBHUA
COOYBETCTBYIOWEIo TeMHOBOI 0 TOKa ¥ NoC-
ne aroro NepBas n BTopan pPa3HocTbL Ae-
nnuTcHa Ha TRETLIO:

G, = (F, - Fuw)/(Fs = Fso):
GZ = (F; - F?ﬂ)/(FJ - Fio).

WHTepecylowme Hac ontuueckvue napa-
METPbLI HaxoAan U3 COOTHOLLEHUN

Ky =1g [(1 = G, -10%/(1 + G, -10H)];
Kz': aI'CSII’l [(1 + Gi)Gg ‘10'01.

OueBnAHO, ecnu pesynbLTarb! UAMEPEHUR
Fi, Fa n 1. . GyayT esegeHs 8 KOMNLIOTER,
T0 ux oBpaboTKa B COGTBETCTAUM C NPuUBe-
AeHRuiMU pOopMynamMun He COCTaBuUT TpPyA-
HocTen. OaHako ecan npubop npegnona-
raeTcsn /bINCAHMTL ABTOHOMHbLIM, Manora-
GapuTHbiM 1 ManonoTpebnsioM, 10 pe-
anuaauvn anropuTMa MOXET Bbi3BaTh Ce-
Pbe3HbLIe 3aTpyaHeHKs. MoXHo NnonbiTaTe-
Cs BOCNONbLIOBATHCH KOMNUNATOPOM C 83bI1-
K& BbLICOKOIrO YyPOBHA B KOALI MUKPO-IBM
8051 — aBrofam M3BECTHHLI Takue xomnu-
naroput ¢ n3sika CU. Opnako obvem OT-
¥OMNUNUPOBAHHOW NporpamMmeul (BMecTe ¢
NOANPOrpPaMMamMm U3mMepeHns, onpoca Kna-
BUaTypel, oToOpaxennn N ynpasneHun 3a-
CNOHKaAMWN v MCTOUHWKOM CseTa) cKopee
BCero sHauuteabHo npessicut 4 KEant u
norpelbyer ucnonelosanus srewHero N3Y
C OAHOBPEMEHHLIM CYIECTBEHHLIM COKpa-
WEeHKeM uMucna AOCTYNHbLIX NUHMIA BROAA-
Bbisofa. K TOMY Xe flaneko He Bce pacno-
naralT NOACHHLIMU KOMIWINTOPaMM.

MoxHO nonpofSosaTtb NOCTYNKUTL MHaye:
HanucaTb NpPorpammbl, peanuaylwme no-
noSHbIn anropurm, Ha ACCEMBJIEPE, vc-
NONL3YS NPYU 3TOM LENOHUCRCHHYIO MHOTO-
Ganthyto apudmeTuky. Asropul He Bepyrcs
YTBEPX/aTh, YTO 3TO HEBO3MOXHO, HO 3a-
Tpathl Ha pas3paboTKy v OTNAAKY TAKUX NPO-
rpPaMm NPeACTasnaioTCcs oveHb Gonblunmin,
Boree Toro, atn nporpambl Gyaer o4eHb
TPRPYAHO viCnonbL3osartk NPU peweHny apy-
rux 3anad, ecnu ux anropuimMul 6yayt cy-

PALIMO Ned, 1995+, 27
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WEeCTBEHHO OTAMMATLCA OT ONUCAHHOrO
BbilLe.

Ha Haw Barnan, eAuHCTBEHHbLINA BbIXOA K3
cnoxuBlencs cutyauuu — paapaborka
npocroro Habopa noanporpamm apudme-
TUKW C NNABAIOWEHA 3annaTon (aanee ans
kparkoctyy — MM3). 3t noanporpammsl
JONXHbl ObITb Hanucanbl Ka ACCEMBNEPE
Mukpo-3BM 8051 u BxmovaTh MUHUMaNbL-
HO HeoOxoauMbIN HABOP CPeacTs, C NOMO-
LWbIO KOTOPLIX MOXHO OTHOCUTENLHO NPO-
CTO BLINONHATL MaTEMaTUYECKHUE AENCTBUS,
cyuTaTh 3Hayvenunn nobbiXx QyHKUMNA, ocy-
wecrenarb TpebyemMbie npeobpasosanHus U3
UENOHUCAEHHOrC NpeacTaBneHus 8 npea-
crasnenue ¢ N3 wn obpatHo. Onucanuo
Takoro HabGopa noanporpamm nNocaaLleHa
ara cratef umkna. NoanporpamMmMet BMeCTe
€ ONUCLIBAKILUM WX NCNONL30BAHWE NPU-
MEPOM (CM. HUXE) HANUCaKLI ¥ OTNAXEHbI
Anekceem Qpyhse.

POPMAT
NPEACTABJIEHUA HYNCEN
B ®OPME C N3

Yucna c N3 umeloT caeayowyo Gopmy
NpeACTaBNEHUN:

An = R" ‘AR, (1)

roe R™ - xapakrepucTuka R-uuHore yve-
na Ap, M - UENOUUCNCHHLIA NOPRKAOK, He
npessitiatuun N0 MOAYNID HEKOTopPOoe ue-
n0e Ynucno, onpeaenaruee AuMana3oH
NPeACTasnacMbiX Yucen, Ap, - MaHTUcca
yncna, npeacrasnNiowas cobon npasun.-
Hylo aApobb. B MmanTucce 3anaran ¢pukcu-
poBana nepea ee Crapwum umdpoBbIM paa-
paAoM, HO QakTUHECKOoe NonoxexHune 3ans-
TOM B NPEeACTaBNEeHu yncna onpegenser-
CR HE3aBMCHUMO OT MAHTUCCHI NOPSAKOM M
M u3MeHaerca — “nnasaer’ — 8 3asucu-
MOCTHW OT €ro BeNuuMHbI U 3HaKa.

Cywecrsyer MHOro BapyaHTOB npeacras-
NeHWA KOHKPETHOro uncna 8 ¢popme c N3.
Hanpumep, cMewanroe uvcno 12,34 Mox-
HO NPEACTaBsuTL B CneaywlemM suae:

102 -0,1234; 10° :0,01234; 10* -0,001234
M T. 4. Ha npaktuke oanH U3 BapuaHTOB
npeacTasneHya abidUPaIOT B KAYeCTse CTaM-
RapTHoro. Ecnu mMaHTucca ygosneTeopsier
yCnosmi

R < |AR,| < 1, (2)

Takyt0 MaHTuccy v uucno ¢ N3 HaswiBaT

3 2 1 0

S(M)

n0pnnoxl(+40H)
1 |

Taurucc? (CTB)l

Puc. 1 1 ]

TaHTHCC? (MNB)
1

HOPMaNU3oBaKHbLIMU. [TPU3HAK HOpManwao-
BAHHOCTY abCONKTHOW BEAUYUHBI YMUCna —
Hanuuue B8 crapweM umdpposoM paspsie
(cnpaea nocne 3anarToin) Hewyneson uud-
pul. Bce ocranbHble Yyucna, He yaoBnerao-
pawme yenosuio (2), Ha3biBaldT HEeHopPMa-
Nn30oBaHHbIMM. Tak, B PacCMOTPEHHOM
Builllé NpUMEepe Nepebin BAPUAHT npeacras-
nexHun Yncna ¢ N3 onpegensner HopManu-
30BaHHOE, a Apyrve — HeHopManua3oBaH-
HbIE MNCNa.

MNpevimywiecTsa HOPMENUIOBAHHLIX YACEN
3aKAYAKTCR B TOM, HYTO OHY, BO-NEpPBbIX,
onpeaenaioTCa EAUHCTBEHHbLIM 0OPa3cM U,
BO-BTOPLIX, 06ecneuunsadT MakCUManbLHO
BO3BMOKHYIO TOMHOCTbL NPEACTasneHust Ynu-
cen 8 BbiOpaKHOM n-gopMaTe, NOCKONbKY
HE TPAaTAT ero paspnabl Ha u3obpaxexue
He3HaYawux Hynen. B HopmannaoBaHHOM
BMAE MOXHO npeacrtasuth, Boobule roso-
pR, No0Goe 4nCNo, OTNUNHOE OT Hyna. Ans
npeacrasnesus Hyna 8 ¢popme ¢ N3 Ha
NPaKTUKE UCNONBL3YIOTCH HECKONLKO Ba-
puanTos: 1) Agy = 0, m — Nnpou3Bon.HO,
2) Age, — NPOU3BONBLHO, M = My, 3) Ay, = 0,
m = 0; 4) Ape = 0, M = My, FAC My, = ~Mpge.
YHauye scero NPUMEHSIIOT BapuaHTbl TPETUN
W HYETBEPTLIN,

MawwutrHoe npeacrasneHdue dpopmara
yucen ¢ N3 8 ornuume or popmara umcen
¢ PUKCUPOBAHHOW 3aNKATONM COAEPXUT, NO-
MUMO paspsaa 3Haka MaHTUCCHl 1 pasps-
Ro8 undposon HacTy CamMon MaHTUCCHI,
pa3pan 3Haka v k umdposbIx paspsaos
nopsaka. OuesngHo, 4TO Auana3oH HopMma-
NN30BaHHbLIX YMCEeN NPAKTUHECKN He 3aBU-
CHT OT Pa3psAHOCTY MaHTUCCHI, @ onpeae-
NeTcn 8 OCHOBHOM BENUYUHOV OCHOBAHUSR
CUCTEMb! CHUCNEHUA U PA3PRAHOCTLIO NO-
panka. PaameleHue avanasona Yucen ¢ N3
Ha YYCNOBOM OCK aHANOIMYHO Pa3MEeLLEHVIO
yucen c¢ gukcuposaHHon sanaton. [pu
nonBAeHUNU B NPOLECCE BbIMUCHEHUN Yucen,
HE NPUHAANexXawmnx Anana3oHy, 803HUKA-
1OT, Kak v ana yucen ¢ GrkCUpoBaHHon 3a-

NATON, OWKUOKKM NepenonHeHus |AR]| > |Am,|
M aHTUNEPENONHEHUA (MALMHHOroO HyNns)
|Azl < |A,..l, KOTOPBIE ANS Yucen ¢ N3 Bbi-
PaxaKTcsa Kak 0AHOUMEHHbIE OWNBKN no-
PSAKA M2 Mmae M M<Main.
ApudMeTnyeckue onepauvm Hag Yucna-
MU ¢ 13 BLINONHAKT AENCTBUR KaK Han
MaHTMCCaMK, Tak 1 Han NopsiakamMu, nNpu-
YeM 1 Te, W Apyrve npeacrasnetul B suae
3Hakosbix Yucen. Onepauum Haa nopsaka-
MU (CNOXEHUE, BbIYUTAaHUE, CpPaBHEHUE)
CYWECTBEHHO YNPOWAIOTCH, €CNU BMECTO
X 3HAKOBOro npeacrasnerus {Hanpumep,
B AONONHUTENBHOM KOAE) uCNoNL3oBaTh
6easHakoBOE NpejacCTaBNesve B BMAC He-
OTPUUATENbHLIX YMCen wuny Tak HalbiBae-
MOE npeacTaBnexHmne Co “CMeLleHHbIM No-
paaxom”, npumMenaemoe B psiae SBM:

mf.u - A 1 Rki (3)

rae M - HeCMEUIEHHbIV NOPRAOK B8 AO-
nonHuTensHoM koae; R*— cmeuleHue; m..
— CMELLEHHbLIM nopsaoK. CMeweHue onpe-
nensercs Takvm o6pasom, 4Tolbul m,,, 6Lino
BCEraa HeoTpuuarenbHeiM 4YUcCNom, npean-
CTaBNAEMbIM TEMW X€ pPaapsnamu, 410 U
HECMELLEHHBIA NOPRACK M ¢ UMPPOBLIMU
M O4HMM 3HAKOBLIM paspsaamu,

B AaKHOW CTatbe WUCNONL3IYETCH Npes-
crasnexue AsonyHbix amucen ¢ N3 co cme-
LWEHHLIM NOPRAKOM M MaHTUCCOM B 4oNonN-
HUTENLHOM kone. Bonee noapobHo 3TOT
dpopmar onucaH 8 [1].

Ha puc. 1 usobpaxeH UcnonbL3oBaHHLIN
asTopamu TpexbainTHein GopMaT ABOUNKO-
ro yucna ¢ MN3. Hag pamkon popmara yka-
3aHbl HOMepa ABOWYHLIX pa3psinos Ganra.
Yucno xpaHuTCR B NAMATU MUKPONpouec-
COPHOM CUCTEMbI B BUAE NOCNeAoBaTenb-
HOCTW Tpex GanTos, Pa3MelleHHblXx B No-
psaxke Bo3pacraHua agpecos namaru. MNep-
BbliA GaiiT yucna 8 crapwem paspnae co-
ACPXUT 3HAK MaHTUucChl S(M) u cmelen-
HbI NOPRAOK (cmelenne pasHo 64 = 40H,

Tabnuua 2 ‘

Yucna ¢ nnasawoulen aangron B dopmare (8, 16) ‘

Tabanua 1 Yucna "

Morpaxununbie yucna dopmara (8, 16) !

NONOXNTEALHLIE oTpULIaTeNbHLIC _:

[

A Ass Aso HEX AECATUYHLIG | ABCATUYHLIO HEX ’
m A m om.A A 40 80 00 0,5 -0,5 CO 80 00
I o = 41 80 00 1 E: C1 80 00
+Amax 7F FIFFF +3F +263.(1_2-1 } | +0,92-10 41 CO 00 1,5 £1.5 C1 40 00
-Amox | FF | 0001 +3F | -28%(1-2-'8) | -0,92-10'8 42 80 00 2 -2 C2 80 00
STt = 42 A0 00 2.5 -2,5 C2 60 00
+Amin 00 8000 -40 4-2-94.2 +0,27-10- 42 CO 00 3 .3 C2 40 00
A 80 8000 _40 -2.64.2.1 -0,27-10-19 42 EO 00 3,5 -3,5 €2 20 00
43 80 00 4 -4 C3 80 00
43 S0 00 4,5 -4,5 C370 00

o 43 AQ 00 5 -5 C360 00 l
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T. 8. MCTUHHOEG 3IHA4EHUE NOPAAKa yoenu-
yeHo Ha 64 ), a nsa ocranbHuix Ganra —
CTB n M/IB manTrcel. CokpallerHo 3ToT
dopmar obo3HaymmM (8,16). NorpaxHuyHbie
3HauYCHUN ynucen 3Toro GopmaTa ykasaHs! B
Taon. 1.

Auanason npeacrasneHvn abCoNOTHLIX
BONMUMH HEHYNESLIX YUCEeN UMEeT Bna

02710 < |Al <0,92.10".  (4)

MpanuuHan oTHocuTensHas owwubka Ta-
KOro NPeACTaBNEeHNs He NPpesbitlaeT Benu-
YWHbI

B Ta6n. 2 npusenen Habop NoONoOXUTENbL-
HbIX U OTpuuarensHbix Yncen dopmMara
(8,16). Ero MoXxHO uCnonb3osars HE TONbL-
KO AN NEPBOro 3HAKOMCTBA C paccMaTpu-
saeMbiM POpPMaATOM NPEACTABACHUS YUCen
¢ N3, Ho n ann TecTuposaHns NPOCTbIX
NOANPOTpammM.

OMMCAHUE No4nNPOrPAMM
MAKETA

B $13bIKaxX BLICOKOro ypoBHsi onpeaeneHo
GONbLIOE YKMCNOo oNepaunii U HyHKUMA: Cno-
XEHWUE, BLINUTAHUE, YMHOXEHME, LleneHue,
BO3BEAEHUE B CTeneHb, U3BNevyeHue Kop-
HS1, BblHMCheHWEe anrebpanueckux, TPUroHo-
METPUIEcKnX U o0paTHLIX QyHKUMA 1 T. A.
B 70 xe spemst orpatnieHHblii oOGbem MN3Y
Mukpo-3BM He noasonset “arucHyte” 8
Hero Bce atu onepauun u dyuxuuu. Mos-
TOMY Mbi NONLITANUCL ONPEAEnNUTL TOT MU-
HUManbHbii Habop noanporpamm, 6e3 xo-
TOPOro peanuaauusa anropurmoes, NOAOGHLIX
ONUCaHHOMY BbilLe, MPOCTO HEBO3MOXHA,
a Takxe Hautu cnocoOwi MCNONL3IOBAHUA
aTuX noanporpamMm Ans peanuaauuu yno-
MSAHYTBIX aNropuTMOB. STOT NOAXOA OTNK-
yaertcs OoT obwenpuraToro cnocoba ¢op-
MUPOBAHUA K UCNOJLIOBAHWUA CTAHNAPTHBIX
6ubnnotek. OaHaKko Ham npeacrasnsercs,
4TO OH ONTUManeH ANs pa3paboTyukoBs, He
uMerwny. BOSMOXHOCTHU npuolBpectn
SbILIEYNOMSIHYTbIE CTangapTHbie Oubnnore-
kn. Kpome 10ro, csobona B Buibope ann-
PCKCMMUPYIOULUX (PYHKLIMIO NonuHoMoB (06
3TOM OYyNeT CKa3aHO HMXE) NACT BO3IMOX-
HOCTb ONTUMaNLHOrO BLIGOPa annpokcuMa-
ummn, 6naropaps yuemy NPOrpamMma B KOHeu-
HOM CHEeTe OKasbLipaeTcsn "GuicTpee” v KoM-
NAKTHEE Tou, KOYOPAasi NOAYYAETCHR NPU UC-
nonb3osaiiny 6MbNUOTEK.

OcCHOBa nakeTa — NPorpamMmMbl CNOXEHWUs,
yMHOXeHun 1 aenexuvs 4ucen ¢ N3 ynoma-
HyToro TpexbanrHoro ¢dopmara. Beluuranme
PEANMIYETCH NYTEM CROXKBHVS YMeHbILAe-
MOro C BbliuTaembiM, NpeobpasosaHHbIM
noanporpammont NEG. B cocrag nakera
TaKkXe BXOAAT NPOrpamMMsl n3sneyeHus
KBAAPATHOro KopHsi, npeobpazosanus ue-
Nnoro yucha s wucno TpexGamnrtHoro popma-
Ta ¢ M3 n upeobpasosauns YMCNa Tpex-
Gawrthoro ¢dopmara ¢ N3 s gBOUMHO-aeCsH-
TriHOe uneno ¢ 13 B AeCSTUYHOM cucTeme
neuncnerusn. NMocneagree HeobGxoaumo Ans
BO3MOXHOCTU OTOOpaxeHus peaynovara B
NPUBLINHOM Ana Hac BuAae. Mpeobpasosa-
HUE ABCATUYHLIX “mucen ¢ 3 8 ABOUYHLIG
1 NPENYCMOTPEHO, NOCKONLKY ITOT NAKET
HE NpPeanonaraeTcs UCNonL3oBaThL B Ka4e-
CTBE OCHOBL! ANA COIAaHMA KanbKynsTopa,
a BBOAUMDIC NapaMeTpbl, Kak nNpasuno,

Egionei= 0310, (5)

MOXHO NpPeacCTaBnTb B LEAOMUCHIEHHOM
BMAE, ia U pea3ysnbTarhl oUuMPPOBKKU NPwU
HM3MEPEHUAX TOXE Uenble. YNOMAHYTLIW Ha-
60p nporpamm B OTTPaHCNUPOBAHHOM BUAE
gaHumaeTt npymepHo 1,5 Kéaur, ocrasnns
Ha HyxAb! pa3paboryuka 2,5 K6anr.

OnuceiBaemMbin nakeT (8 BUAE UCXOAQHO-
ro tekctra Ha ACCEMBJIEPE) 3anncan Ha
5-QIOAMOBYID AUCKETY, KOTORYI0 MOXHO
npuobpecTu B peaakuum xyprxana "Paguo”.
Ha Heir xe 3anucaHst ACCEMBNEPH! ans
MUKpo-3BM cemeincrs BE48 1 8051, a rak-
Xe NEMOHCTRaUVOHHBLIE BEPCUKY NPOrPaMMm-
HbiX OTnaauukos FD48 u FD51. Sru oTnan-
YUKW OTHOCATCA K KNaccy CUMYNSATOPOB, T.
e. nporpamMMm, otoGpaxaliux Npyu oTnaa-
K€ COCTOSIHWE PEerncTpoB, NAMATU U NOp-
TOB BOOAA-BLIBOAA, HO HE DOPMUPYIOLLMX
COOTBETCTBYIOLUMX annapaTHLix curHanos,
JeMOoHCTpauUOoHHLIe BEepcUn 3TnX OTnaa-
HUKOB OTAUNAIOTCH OT CBOWX MOMHLIX BEpP-
CMA TEM, 4TO OHU NO3BONKKOT OTNAXUBATL
NPOTPaMMb! OTPARVNEHHON ANVKL (He 60-
nee 256 Gawtr koaa nporpamMmel 0), OHwu
6ecnnarro NpeaccTasneHs! paspaboTymkom
3TUX NporpamMm — dupmon “OurtoH”, cne-
Lmanmu3npyowencs Ha paspabotke v Bbl-
NyCKE NPOrpaMMHbIX ¥ aNNaPaTHbLIX CPEACTB
O)9 CO30aHUA CUCTEM Ha Dase MUKPOKONT-
ponnepoB ¥ mMukpPo-3BM. Bnaronapsa ato-
MY NOAAPKY, YAANOCh CACNATL YNOMAHYTYIO
AUCKBTY OTHOCUTENIBHO HEQOPOron. Ha naw
B3rNAL, OH8 ONTUMaNLHA: € OAHOW CTOPO-
Hbl, OHa COAEPXUT BCe HEeODXOANMBIE CpeA-
cTea Anst T0ro, 4roGwl MOKHO Bbino paapa-
foTaTh ¥ CO3RaTL CBOV NEPBLIE KOHCTPYK-
UMM C nNpumMexHesnemM MmMkpo-3BM, ¢ apy-
rov — ee CTOMMOCTb B HECKONBKO Pa3 Huxe
CTOMMOCTU AUCKET C NOJHLIMKU BEpCUaMu
NPOrpamMm.

Tenepb 0 TOM, KaK C NOMOWLIO YNOMSIHY-
ThIX noanporpaMM peanuioBare anrebpa-
UyecKkue, TPUroOHOMETPUUECKUE U UHBIe
yHKUMN, OTCYTCTBYIOWUME B NakeTe. Tem,
KTO B WKONE, TexHukyme unnu BY3e cran-
KMBANCA C MaremMaTUyeckuM aHanu3om,
M3BECTHO, 4TC NpaxkTuvecku nwbas GyHk-
M5 MOXeT ObiTe annNpPoKCUMUPOBaHa Tak
HA3LIBAEMLIM PRAOM Tennopa:

F(x) = F(x) + (x-x)F'(x) +
X =X

+ 0,5 (x=%)2 F (X} + ..... ’
Y= %y

rae F(x) - aHaueHue PyHkumu B TOuUKE C
koopauHaton X, F(x,) - 3Hauenme QyHkumn
B COCEAHEN TOYKE C KoOopAuHATOWN X, Npwn
atom |x = x| << 1; F'(x) v F"*(x) - 3Have-
HUSI NEPBOI 1 BTOPOM NPOMIBOAHLIX B TOY-
K€ C KOOPAMHATON X,. 11PUBEACHHLIM PSig
conepXuTt BECKOHeYHDe YUCNO YNEeHOoB, HO
Ha NPAKTUKE OrPaHUYNBAOTCA MX KOHEUHBIM
yucnom (or 5 po 15, 8 3asmucuMoCTn or
Tpebyemoi ToYHOCTH Bbidncnennia). Takum
oGpa3om, 3HaR 3HaveHWe QyHKUMU K ee
NPAU3BOAHLIX B HEKOTOROW U3IBLCTHOW TAN-
ke (Hanpumep, anst cuHyca — B Touke x, = 0),
MOXHO C NOMOLWLLIDO NPVBEAEHHOW BbiUEG
GopmMybl HAUTU 3HaveHne QyHKUMK B N0~
6o TONKE C KoopawHaTon BONU3M Hyns C
noGoy Hanepen 3a0aHHOM TOMHOCTLIO. AHa-
NOMMYHO BLIMUCARBTCA 3HAYEHWEe CUHYCa U
86nu13n Touek ¢ xoopanHatamu 3,1416/4,
3,1416/2 v r.n.

OaHako B GONLIWMHCTRE CAYYAEB MOXHO
HanuTKn n Gonee nNpocTbLie anropuTMbLl Ana

onpefaenenusn 3HaveHus QyHkuun npu 3a-
NaHHOM 3HayeHuu aprymenra. Ans 6one-
WUHCTBA BYHKUMA, C KOTOPLIMYA Mbl MOKENM
CTONKHYTBLCSt HA NPaKTUKE, HanfdeHbl ann-
POKCUMUPYIOWME NX BLIPaXehHua BuAaa

F(x) = ao+ ax + a,x° +ax' +... (6)

nnn 6nM3KOro K Hemy (8y, ay, a; N a; — U3-
BECTHBIE KOHCTaHThi). 4Y4CNO YNEHO8 TaKoro
psaa 06bl4HO HeBennko — o1 3—4 no 7—8.
TOYHOCTb, C KOTOPOW OHU anNPOKCUMUPY-
0T paccMaTpueaeMyrd GyHkumno, 00bINHO
Ha ypoaxe 0,1...0,0001%, uero. kak npaasmn-
N0, BNOAHE AOCTATOYHO ANSI NPaKTUYECKUX
Hyxa. Takum obpasom, ansi onpeaenexHnn
WCKOMBIX 3HAYERNIA (PYHKUMM HaM HeoDxOo-
AUMO HanTU NOAXOARUIME anNNPOKCUMaUUn
W HanUcarb NOANPOrPaMMy, PEaNUaYIoLLYIO
pacHeT B COOTBETCTBMWU C ANNPOKCUMMNPY-
OUMM Bhipaxenuem, EcrecrteetHo, ans
3TOr0 BCE KOHCTAHTHI ¥ 3HAYEHU apPryMeH-
TOB PACCUNTLIBAEMbIX (DYHKIMIA AOMXKHbI
OuiTh NpegeTaenersl 8 Gpopme ¢ M3.

MosicHUM CKa3aHHOE KOHKPETHLIM Npw-
MepPCM COCTaBNEHUST NOANPOrPammel ANR
pacyeTta ONUCAaHHbIX BLILLE ONTUHECKUX KOH-
crant K, u K;. UcxoaHuiMu ana pacyera
BeNNUMHAMW ABNAKTCSH UENOYNC/IEHHbIe
SHAYMEHUA PEIYNLTATOB UIMBRERVR Hanpr-
xXeuwn Fy, Fp, Fa, Fio, Fao, Fao ¥ k03D IMUN-
eHToB A 1 B, onpeaensiowmx xoapdpuun-
EHTbl YCUNCHUSI YCUNUTenein. 3HaueHun Ko-
addpuumenton F, — F,, Haxoaarcn B ava-
naaote ot 0 o 4095 (npu oundposke mnc-
nonL3oBanuck Haubones pacnpPoCTpaneH-
Hule 12-pa3pafHbie aHanoro-undpoBbLIC
npeobpasosareny) N xpaHaTcs B sYeKax
namatn CNF1, CNF1+1; ...; CNF30,
CNF30+1. Ycnosumcs mnagwue GanTo
YUCEeN XPaHuTL NO MAZALWLINM aaPECaM Y NPU
nepemMeweHny B perncrpbl obwero HasHa-
YEHWS NOMEIATL B PETUCTPE! C YETHLIMWK
Homepamu (RO, R2, R4, R6), ecnu He cka-
33H0 uHoe. 3HaveHun k03P dnumenTos A v
B HaxoanTcs 8 untepsane or 0 go 4 v xpa-
HATCA B siveiikax CNA, CNB mukpo-OBM.
DparMenrThl Nporpammel, peanm3yrllne
yNpPasnNeHmne OCBETUTENEM, U3MEPEHUs U
3aHeceHne Pe3ynsbTaToB B Ha3paHHbIE AYen-
KW NamaTy Mbl ONYCKaem, pasHo Kak u opar-
MEHTbLI OToOpaxeHns pesysLTaros v onpo-
ca cocronnua opraHes ynpasnedun. Pac-
CMOTPUM TONbLKC npeobpasoBanue ko3Q-
duumentos 6 dopmy € N3, onpegenexne
genvunn G,, G,, K, »1 K; v npectpascsanue
AByX nocnegHux 8 Ppopmy, yaoGHYIO Ang
oTobpaxexus B NPUBLIYHOM BuaE B popme
¢ N3, 110 no ocHosauuw 10.

Brauane Heobxoammo npeolbpasosarts
xoahduuueHTn F, — F;, 8 4ucna ¢ N3, no-
mectus 1x B avenku CNPF1, CNPF1+1,
CNPF1+2; ...; CNPF30, CNPF30+1,
CNPF30+2. Bauit nopsaka GyaeM xpaHuTh
no Mnaawemy aapecy (Hanp., CNPF1), 8
cnenyowen suevike (CNPF1+1) — crapwnin
Hant MaHTUCCLI, 3a M — mnaawui, MNpe-
o0pa3osanusi BLINOAHRIOTCS C NOMOULIO
aoanporpammel COPZ3. Mpw 8xoae 8 nop-
nporpammy B peructpe RO agonxeH Haxo-
AUTECR ajpec AsyxGanTHoro uvcna, noAa-
nexauiero npeoGpasopanuio (Hanp., CNF1),
a s peructpe R1 — aapec nopsaka npeob-
pas3oBaHKoro uucna (Hanp., CNFP1). Bu-
NONHUB NOANPOrPaMMY A1 KAXKA0A U3 KOH-
CTaHT, NONYYMM WX JHaAYEHURA B BUAE, NPK-
roatom Ans AaNbLHEUILEro enoNL30Barua.

(OxoHn4YsHUE cnegyer)
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«KEJIE3O»

IBM CEFrO4HHA
HALO SHATb KAXKZOMY

A. XAPOB, r. Mocksa

COopka nepcoranvhbix kKomneiorepos (FIK) tuna IBM (unu 1BM-
COBMECTUMbIX) U3 NMEIOIMXCS B NpoAaxe roroBbix O0KOB8 i
MOAY/ICA — OAHO U3 CambiX NOMNYNSPHBLIX CEroAHS HANnPasneHN
paaunomodburensckoro reopqecrsa. OaHako, ecnm cobparb ra-
ko 1K MOXET faxe LWKObLHUK, NPEeBPaTnTb ero B HaCTOosIL YO
3BM cnocobeH TONbLKO YENOBEK, YMEIOUWnY BbIOpaTs COBMECTU-
Mble ONI0KN 1 Y37bl, TPAMOTHO UX NPOBEPUTEL, 3HAIOWMI “Cekpe-
Tbl" Oxusnerust cobpatriHoro K. O60 Bcem 3T0M ¥ PaccKkassiBa-

eTcst B umkne crareu A.)Kaposa.

IBM-CcOBMECTUMBIE NEepPCOHaNbHLIE KOM-

neoTepsl (MK) — A0B80NLHO MOLLHbLIE Ma-
WWHL! C WWPOKUMW BO3MOXHOCTAMWU. [NK
HWUX HaNUCaHO KONAOCCANbHO® YMUCANO CNOX-
HbIX TEXHUNECKNX M MrpoBbix nporpamm. Co-
sMecTumocTe ¢ MK IBM crana obwenpu-
HATLIM CTAHAAPTOM, rapaxTUPYIoOUM no-
CTORHHOE NOoABNBHME MHOXEecTBa Npo-
rpamm, obaaarensHo paborawoumx Ha Ba-
LWEM KOMNBIOTERPE, BO3MOXHOCTb BLIXOAUTL
8 CTAHAAPTHLIE KOMMNLKTEPHbIE ceTu (ye-
pea TenedoHHYI0 NMHUKD) U AP.

Umes IBM-cosmecTumbii MK, Bhl BCerna
cMmoxeTe Bbibpatek u npuobpectn Te npo-
FPaMMbI, KOTOPLIE BaM HEoOXoauMbl. UMeH-
HO 370, a Takxe ropasno Gonblune TexHu-
4eCKue BO3MOXHOCTY (3KpaH BbICOKOro pas-
pewenus, BuHyecrtep, Bonbwee BoicTpo-
nencreune, 06beM NaMaTU 1 AP.) OTAKMNAIOT
atn MK ot 6uiToabix. HO 1 ueHa nx MHoro-
KPaTtHO BbilE ¥ MNoKa, K COXaneHwio, He
nocTynHa B0NLIWMHCTBY COOTE4ECTBEHHU-
KOB, Xenawuwmx ux npuobpecTtu.

M3 27101 TYNWKOBOM CUTYaUUWN €CTb Bbi-
xon — npuobperarn MK no yacram, nocre-
nexwHo, Kynue AnA Havana BCcero WwecTs oc-
HOBHbIX GNOKOB (MUHUMaNbLHAR KOHQUrypa-
umst) — cuctemuyio nnarty (AT286—AT486,
“PENTIUM"), koHTpONNEep AUCKOBOAOB U
BUNNECTepa, KOHTponnep mMoxuTopa, 6nok
NuTaxus, AMCKOBOA, Knasuartypy (vux obuias
cToumMocTh cocrasut or 230 no 300 USD)
— " NOAKNIOYMB BMECTO MOHWTOPA UBET-
HOM TENEBU3OP, YXE MOXHO 3aNYCTUTb KOM-
nuLoTep 1 paborare. Bece Ha3BaHHbIe GNOKU
CTaHNapTN308aHbl, CHabXeHk! YyHUDUUMPO-
BaHHbIMK Pa3beMamm, NOITOMY nx Coenu-
HEHWE APYr C APYIrOM HECNOXHO ¥ 3aHumMa-
et scero 10...15 MUH, eANHCTBEHHLIN WH-
CTPYMEHT — oTBepTKa. B anbHewem Mox-
HO AOKYNUThL KOPNYC KOMMNbIOTEPA, BUHIEC-
Tep (oxono 120 USD u suiwe), BbICOKOKa-
YyecTaeHHbIn MoHuTop (o3 200 USD v Bbiwe,
8 3aBUCUMOCTM OT Mogenu), apyryie Gnoku.
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Bonbwan owmnbka — cuuTaTth cobCTBEH-
HOpPY4YHO cobpatHbii MK yem-10 xyxe “3a-
naaroro”, “dbupmexHoro”. Ceroguna 8 Moc-
KBE €CNU U BCTPEHAKTCH HACTORWME Bbl-
COKOKa4ecTseHHbie 3apybexHsie MK “6enon
c6opkun”, TO UX YUCNO OYEHb HEBENMKO {ME-
Hee 2%), a8 ueHa NPUMEepPHO B ABa pasla
suiwe cpearen ana MK aroro knacca. Bui-
COKOE Kayecrso aocruraercsa 3a cyer 6o-
nee TWAaTEeNLHOro U AONForo TECTUPOBAHUR.

Oxono 10...20% [MK sso3arca 8 Poccuio
8 cobpanHOM BMae, Kak npasuno, ua Tan-
Bans1, Cunranypa, MoHkoHra unu Mananaun
B cobpanHomM Buae. MNpuyem MowHbIe U3-
secTHeie Gupmb (IBM, “COMPAQ", DEC,
“DELL", “ZEOS", “Hewlett Packard" v ap.)
TaKXe NpeaAnoYuTaT passopaymears Npo-
M3BOACTBO NOA CBOEN MApPKOWM MMEHHO B
aTux crpanax. OCHOBHAaR Xe macca npoaa-
Baembix MK (no 80...90%), no kpanHen mepe
B Mockee, cerogHs cobupaercsi BRyHHYIO
1“3 roroseix ONOKO8, KaK NPasuno, 8 cneul-
ke (oauH cOopwmk “cBuHumBaeTr" ao 15
KOMNBLIOTEPOB 33 fleHb) B NOACOOHBLIX NO-
MeweHunx Tex xe Gupm, 4To Ux n nNpoaa-
10T. )

Cobpars Takow (1K 8bl MOXETE CAMOCTO-
arenbHo. U sawa c6opka okaxercs aydiue,
nockonbky 6yner npou3BoaUTLECS He Cne-
wa, TwarencHo , “ana cedta”. MNpu obrapy-
XeHun Kakux-nubo pedexToB HeTpyaxo
CPa3y Xe YCTPaHWTb UX CaMOCTORTENLHO,
NPOCTO 3aMeHnB COOTBETCTBYIOLLYIO NnaTy.

Y1066l noHATL, NoYeMy MeHHo IBM-co-
aMecTumble MNK Tak nerko nognatores coop-
xe — pasbopke ¥ MoAepHUIaUMK, CoBEp-
wumM HeboNbWOK 3KCKYPC B UCTOPUMIO MX
pasBuTKN,

B asrycte 1981 r. dupma IBM (“Interna-
tional Business Machines Corporation”),
6pocue BLIBOB KOHKYPEHTaM, Bbinycruna
nepsuivi K, nogsnexue xoToporo NpPom3s-
BENO B MUPE HACTOALWLYID WHPOPMAUWOH-
Hyt0 pesoniouuio. (Boobuie-to nepsuivt MK

“npuaymMann” 8 1979 r. aBOE JHTY3MacToB,
HO 3T0 Obina CKxopee UrpyiLka, Yem cepuLes-
Has MaluunHa).

Ecnu paccMOTPeTb B OTAEALHOCTWU KaX-
Abld 13 komnoxelitos K IBM, T0 resonk-
HO BbI3bIBAET yaAvBNEHuE TOT HaKT, 4To ero
pa3paboTunku HE NPENOXUNKU HUHErO HO-
BOro: OHU UCNONL30OBANU rOTOBLI MUKPO-
npoueccop ¢dupmur “Intel”, rotoseie auc-
KoBoabl dvpmbl “Tandon”, rorosble MOHU-
TOpbl U T. A, NPUYEM BCE 3TV KOMNOHEHTHI
6binn NOBONEHO AANEKM OT COBEPLUEHCTRA.
BaxHenwyto ponb 8 6opube ¢ KOHKypeHTa-
MM ChIrpano 1o, 410 pas3paboTyuKu yCTaHo-
sunn Ha cucremuon nnare MK IBM pasb-
€Mbl pacwmpeHvs AnNa NOAKAIOMEHUs gonon-
HUTENbHLIX YCTPOWCTB HENOCPEACTBEHHO K
WwnHe, 3TUM NPOCTHIM peleHnem Obino
DOCTUrHYTO rnapHoe NpeumyulecTso, 3a-
Knouaoweecs B pa3paboTke BaxXHenLwero
NPUHLMNA NOCTPOEHNR CUCTEeMD! MK — oT-
KPbITOM apXUTEKTYpPLI.

Ao nosisnenun MK IBM noutu sce mope-
¥ MUKPROKOMNLIOTEPOB MMENK 3aKPLITYIO
apxXuTeKTYpy. ITO 03Ka4ano, 4To annapar-
Hbl@ CPeACTBa KOMNLIOTEPa OCTaBanuchL ANS
nonk3oBarensi Bewbio B cebe: nwbas wx
Moandukauma Tpebosana AO0BONLHO BLICO-
Kon ksanudvkaummn B obnacTtu anexrpoHn-
K U BLIMMCNUTENbHOM TexHuKku. CoBeplieH-
CTBOBaHUE MMKPOKOMNbLIOTEPA OCTasanoch
yaenoM npogeccuoHanos-paapaboTyvkos,
2 NoNb30BaTENAM NPUXOAUNOCH AOBONLCT=
BOBaTLCA TE€M, HTO OHM npuobperann. C
MOMEHTA, KOrAa Ha KOpNyce MUKPOKOMNbIO-
Tepa npu ero cbopke Owin 3asBMHYEH NOC-
neaHUN BUHT, cuctema Suina obpeyeHa Ha
crTapeHue.

dupma IBM npounasena B 9T1oit obnacrum
HacToawun nepesopoT. byayysw ¢pupmon-
npoussogutenemM 6onbuwnX BbiYUCAUTENL-
HbIX cucTem n Muin-3BM, oHa neperecna
MOAYNbHLIV NPUHUMN UX NOCTPOEHUS B
cTpyxTypy NK. UMEHHO B 3TOM CMBICHE €r0
OTKPLITAN apXUTeKTypa AONYCKAeT 3aMEeHy
NONONHUTENLHBIX YCTPOWCTB (He Cka3aThk Obl
— noByxpaeT K 3TOMy) Ha HOBbIE NPKU CTa-
PEHUU NPEXHUX, DTO KA4eCTBO NCAAEPNKN-
8aEeTCA CTPOro cobniopnaemMuiM NPasUNoM,
autpaboTaHHbIM NponsscauTenaMn anna-
PaTHbLIX ¥ NPOrpaMMHbLIX CPEACTs: BCe HO-
Bble YCTPOMCYBA WU NPorpaMmbl ONXHLI
ObITs COBMECTUMLIMW NO NPUHUUNY “CBEPXY
— BHU3", T. €. NoCneAyiouine BEPCuyn QoNX-
Hbl 0BCNyXnBarsL BCe paHee CyecrsoBas-
wue. HanpumMep, none3osartens npuobpen
NK IBM ¢ userHbiM MOHUTOPOM M TakKum
Xe BUAEOKOHTPONNEROM (KOHTPONNEPOM,
KOTOPLIKA ynpasafaer MoOHUTOpPOM). Hepes
ABA roaa MosiBUACH YNYHILEHHbLIN LIBETHON
rpacdpuieckmnn kowTponnep. llonb3osarens
3amMeHseT nuwb 0AVH U3 Komnowesitos MK
nT.A.

Mpevmywiecraa noaoGHOro noaxoaa o4e-
BUAHLI: BO-NEPBLIX, HET HEOOX0AMMOCTY B
3aMEHE CUCTEMB! B LIENOM, ECNY BO3MOX-
HO ee oGHoBnenue “no uacram”, BO-BTO-
pbix, copepuwieHcTaosatue MK crasoourcs
ACNOM CAMOro NoONL30BATENS, KOTOPLIN XO-
powo npeacrasnser cebe, 4yro Tpebyerca
OT CUCTEMbI, B-TPETLUX, NPOLIECC PEMOHTA



MUKPOMNMPOLECCOPHAR TEXHUKA

CBOLMTCH K 3aMeHe OTKazaBwero yana, a
3T0 MOXHO CAENaTh O4YeHb OMCTPO.

Ecnn y Bac yxe ecTe xOMNbIOTEP, TO B
npouecce akcnayarauun ero HeabxogMo
MoaepHnavposaTth. [eno B TOM, € rogamu
ncapnsioTcn Gonee COBEPLUEHHLIE BEPCUU
paanptx 6n0KoB, CO3RAITCA HOBLIE BNOKM,
pacwvpsoume soamoxHocty K, kaxavie
ONH-ABA ropa NONBASIOTCH HOBLIE NOKO-
NEHUA MUKPONPOLECCOPOB {“MO3Ir” KOMNLIO-
Tepa). Mueimu cnosamu, ¢ rogamm MK mo-
pancHo crapeet. Ho mopansHoe crapexve
paanuubbix GNOKOB NPOUCXOAUT Pa3HLIMU
Temnamu. NoaTomy aMECTO NOKyNKn HCBO-
ro MK ropasac sbiroAHen 3aMeHnTb TONLKO
ero ycrapeswwui Gnok. B nepsyio ouepessb,
3TO0 MaTepuHCKas nnara ¢ MUKPoONPoOLEC-
copom {ee yeHa — 15...35% o0wen croun-
moctu 11K). MNoHsTHO, YTO ecnu 3Toro He
nenats, 10 (1K ObiCTpO yCTapees, tak Kak
cospeMecHHOoe nporpamMHoe obecneweHue
WAECT #§ HOry C rosianeHmnemM HOoBbIX (HO ne
ceepxHOBLIX) NPOUECCOPOB N TEeXHONOMun,
OHO PACCYUTAHO HA NCNONLIOBAHNE NX BO3-
MOXHOCTEN. B kayecrae npumepa npuse-
AeM Takyro awanoruio. Mpeacrtasvm cebe,
YTO BCE pas3BUIve kuHematorpada — or
vepHo-6encro HeMoro ¢ Manown Y4acrtoToA
Karpos A0 COBPEMEHHCIO YPOBHA — rpo-
mnaouwno He 3a 100, a BCero 3a naTL NeT,
Tako# Teama cooTpeTCTBYET Temny passu-
TUN KOMNLIOTENHOW TEXHUKW,

Ects apyron sapuanr: pewwus ob3aasec-
Tmeh MK, KynuTb CBEPXHOBLIN (CEroaHA 3T0
"PENTIUM 90"). Yepes canH-nB8a rona cH
OYAET CHUTATLCH €Le BNONHEe COBPemMeH-
HbiM, “HOBEM", @ yCTapeeT TONuKO yepe3
yeTwipe-NaTh NeT. OpHaKo TAKOW BaPWUaHT
HENbL3A1 HA3BaTh ONTMMANbHLIM, TaK Kak 3a
“"CBEPXHOBU3HY" NPUABTCAH QOPOro 3anna-
TUTL. OTHOWEHKE NPOU3ROAUTENLHOCTL/
UeHa, Hanpumep, Nnatel ¢ NPOUECCOPOM
“PENTIUM 80" B 1,5...2 pasa xyxe, yem
nnarbl ¢ i486DX2.

CamMoCTosiTeNnbHO MOLEPHUSUPCBATHL KOM-
NbvITEp B Npouecce sxcnayatauum eule
npouR, 4YeM cobparkL ero NoNHoCTLIO, C
“nynsi”, 310 ocoGEHHO Nerko cpenatb, ecnum
y Bac yxe ecTb ONbIT CaMOCTORTSNLHOWM
cGopkn.

Ocsobonuswmecs OwiBlLuMe B ynoTpeb-
newvn nnarbl ¥ 6NoKKU KOMNLIOTEPOB O0LIH-
HO CkynawT PUpMbI, SEHUMAOWNECH WX
TOpropnen vunu moaepHuaayven. MoxHo
nonpoboBarL NPOAATh UX U HA PbIHKS, 3TH
KOMNNEKTYIoWMe wnyi cobpanHbie N3 Hux
ROMNBLIOTEPL! BNOCNEACTBUM nayT B Npoaa-
XY NO HEeBbICOKUM ueHam. o kpavHen
mepe, B Poccmn Gonbluas ux 4acte nona-
AAeT B pPyk¥t NIOAEBA CO CpeaHum AocTar-
KOM, 4TO CNOCOOCTRYET NOBLIWEHUID KOM-
NbIOTEPHON MPaMOTHOCTU B CTPAHE.

Oraenbio BoilenuM MOAERHU3aUMO, COo-
CTOSILYIO B ocHauleHvun K HoBbIMU MOAY-
namu v Groxamm, PAcLINPIOWWIAK €ro Bo3-
MOXHOCTWU., Hanpumep, y Bac MOxeT no-
ABUTLCS NOTPEOHOCTL B UCNONL30BaHUU
TaKmMx YyCTPONCTB, Kax MoAaeM, nnartel cGo-
Pa naHHLiX, CTPUMMEPOR, ONTUYECKUX Ha-
Konutenei v /1p. Bece aTu ycrponcresa na-
BECTHW AaBHO, HO B K CTaHQapTHOWN KOH-

durypaummn mx He yctaHasnveawt. B npo-
uecce pPasBUTUR KOMNbLIGTEPHON TEeXHUKW
MOMyT NONBARTLCR U HOBLIE ONOKK, Npexae
HE BbinyCKaslunecs. Hanpumep, oTHOCU-
TeNLHO HEAABHE NORBUNUCHL 3BYKOBLIE NNa-
Tbl, Na3epHbie ANCKIBOAL! (OHW NOIBONRIDT
NPOUrpLIBaTL O6bLINHLIE KOMMNAaKY-AUCKWU,
CMOTRETL BUAEOPUNBEMBI HA NAa3EPHbBLIX AUC-
Kax, BOCNPON3BOAUTL 3anncarHblie Ha Ta-
KMX AnCKax COBPEeMEHHLIE BMACOUIPLI, H-
uvkKnoneavm U T. 4.), BuaeonNaThl U Ap.
N3 BCero CKa3aHHoro KCHO, 4YTO NONbL30D-
gavenio MNK HeobxoauMo, xoTa bbl 8 3a4ar-
Kax, 0Bnanartb 0CHOBHLIMU 3IHAHUAMMW O €ro
ycTponcree u merogax c6opku—pasbopku.
3TV 3HaHMA NOMOMYT ¥ B Cny4ae NoNoMKu
NK. BpeMeHHO 3aMeHns Noao3puTenbtuii
010K Ha UCcNPaBHLIA (2ro0 MOXHO OQONXUTL
Yy ARy3en), HETPYAHO NOKANU30BaThL HEewc-
npasHocTb. Y nosautca BIGOP: kynuTwL Ta-
KoM xe HoBuwn Gnok, oTHeCTV aedpexTHbIA B
pPeMOHT (a He Bech KOMNLIOTEP) UAv No-
npob08aTe NOYNHWUTL €0 CAMOCTORTENLHO
(NS ATOro HyXHa Bbicoxas ksanupukaumn),
MoaynbHas KOHCTpPyKuss W NpocToTa
cbopkn—oas3bopku NO3BONAKT NErKo COo-

BepweHcTaoBaTh IBM-coeMecTumuin 11K,
KapawmBaTtb €rc MOWIHOCTL, PACLWMPSRTL
BO3MOXHOCTM 32 CHeT YyCYaHOBKW Aaonon-
HUTEeNbHEIX Nnat u 6nokos. JTO TaK NPo-
CTO, “ITO AOCTYNHO AAXE LWKOMbHLKY.

Bce aTu BONROCHL!, BKAIOYAA ONUCAHUE
“)Keneaa”, pacwmpioulero BO3MOXHOCTH
KounboTepa, NoApPobHEC pacCMaTpyBaloT-
CH B Khvire “XKeneso IBM" (:kypHanuHuivi pa-
PUHT OAHOW U3 rNae KOTOPON 3AECL NpPU-
BeAeH), HanucaHHon cneuuanucramw vp-
Mol "MUKPOAPRT” (Npodaxa KOMNNeKTyIommx *
NK, pa3paboTka KOMNLIOTEPHOM TEXHUKN U
nporpamm). Knury MoxHo npnoGpecTy B pe-
Aakuum xypHana "Paauwo" (renedon ann
cnpaBok 207-77-28), ¢upme "MuxpoApT”
(277-11-14, 341-84-54, 180-85-98), knux-
HbIX Mara3uHax r. Mocxebl.

HexkoTopbie Bonpockl N0 cOopke u "oxuva-
nenuio” IBM-cosmecTumbix TIK GyayT pac-
CMOTPEHbI B Creaylowmx HoMepax XypHa-
na.

(fipononxenne cnenyer)

B npouecce skcrnayatauim nNpowrpbl-
sarenen romnakr-guckos (MNKM) “Bera
nn-007" v “Fioneer PCD-502" 6bino 3a-
MeueHo, 4YTo npu nepesanucu KO Ha mar-
HUTOPOHEI HEKOTOPLIX Moaenen (“Pocros
MK-112C", “Hota-203C") npocnywmsa-
erca CBUCT 4actoTom oxono 10 ky, ko-
TOPbLIYt 3AMETEH TONLKO NPU BKAOUEHUN
KOHTPONR 3anutu no BXOAY marHutodo-
Ha. -

MNpy aHanuse 3TOro ABNEHUN BLIICKU-
Nnock, 4T0 Ha sbixoge MNKA npucyTcTeyer
nomexa vacrotoi okono 100 k{'y ¢ ypos-
Hem Ha 50 4B mMeHbwe HoMuHanbHoro (8
MB npuv HoMuHaneHOM yposHe 2 B). No-

" Mexa wcHesaer B pexumax “Cron” vnu

+ "Taysa” v noasnserca, xoraa MK Haxo-
AUTCR B pexunme "BocnpcusseneHue”,
MNpuynHa xe cBucCTa - BuIAGNEHYE Ha He-
NNHENHOCTAX NONYNPOBOAHUKOBLIX NPM-
6opos B TpaKTe MarHuTodOHa PasHOCY-
HOW COCTaBNAIOLEH NacTOTbl reHeparo-
pa Toka CTupaHus U noaMarHu4nBaHuA
marnmtodoHa v ALN NKA.

AHanorvdHan nomMexa Moxerl npPons-
NATLCH U NPKU Nepe3anmucn ¢ HeKoTOPLIX
KaCCeTHLIX MarHnTO(POHO8 C MUKPONPO-
UECCOPHLIM ynpasnexneM, paboraouim
Ha BLICOKMX TAKTOBbLIX 4acrorax, Hanpu-
Mep “OnekTpoHuka MIM-204C".

YcTpauuie 3TOT HEAOCTaTOK OMeHb
npocto. [oCTatoqHO BKAKYUTL Mexay
NKA 1 Marutoorom 00bIMHEIR HUNLTR
HY, NoHuXxawwwn ypoeeHs BCeX HacToT

OBMEH OTbITOM

DOUJIBTP AJ151 MNEPE3AITACHU
C KOMINAKT-AANCKA

Buiwe 50 klMu. YMeHblUeHME 4acToThl
cpesa meHee 50 kl'y HeuenecooOpaaHo
BBVAY 3aMETHOCTY BINAHNS ProTPa HA
Ka4eCTBO BOCIMPOU3BEAEHNA BbICOY.MX
yactot MKA.

MNpuHuMNUansHas 9NeKTPUYECKan cxe-
Ma dunuTpa, COBMELIBHHIro ¢ coenwn-
HUTENLHEIM Kabenem nepesanacu, npu-
BeAeHa Ha pucyHke. QuUnbTp KOHCTPYK-
TWBHO pasmMelwed B KOpnyce CoeavuHy-
Tens, NOAKNIOMAEMOrO K MarHuToQoHy.
B KOHCTPyKUuM MOXHO MCNONL30BAThb
MmanorabapuTHele geranu: Pesncropsb
MAT, C2-33H mowrocThio 0,125 BT u

j’{f . RLren (2300 fﬂ; S
R T, ! 7 S
S 1 #2120 - B
%Ej/ — /53%%,
i T&'!ﬂ&’ﬁ== XN

2y BEINYAR

Kepawmuyeckmne koHaeHcavtopul KM-5,
KM-6 vnu K10-17a rpynnu M1500. He
PEKOMEHAYETCA UCNONL30BAHNE KCHAEH-
CaTopoB TemnepaTypHOo-HeCTabuNbHLIX
rpynn (H30, H50, H90), aHocAWMX 3Ha-
YuTenbHble AN Tpaktos uMdposon
Neperayn 3BykKa HenuHennbié UCKaxe-
HUA. .

U. KOPOMNOBCKUU

r. Poctos-Ha-Lony

PANMO Ned, 1995, 31



BHUMAHUIO
HAWNX YUTATENIENA!

B pepakuun xypHana “Paguno”
(Cenusepcros nep., 10. kom. 102)
MOXHO NpuobpecTu:

KYPHATIL! “PAONO"

Ne7, 11 n 12 3a 1993 r. no ueHe
1200 py6. 3a 3K3. Nnpu nepechbisike
‘no noure n 150 py6. npu nokynke
B penakuun;

c N2 1 noNe 6 3a 1994 r. — co-
‘orBetTcTBeHHo no 2000 py6. aa
23K3. n 850 pyb.;

c Ne7 no Ne 12 3a 1994 r, —
/cooTBeTcTBeHHO no 5200 py6. 3a
3k3. n 4000 py6.;

c Ne 1 noNe63ai1995r. — co-
‘OTBETCTBEHHO no 6200 py6. 3a
1aK3. u 5000 py6.

KB XKYPHAN”

Ne 6 3a 1993 r. no ueHe 1000
py6. 3a 3k3. Npu nepecsinke nNo
noure n 500 py6. npu NoKynke B
‘pepakumn;

| Ne 1 »n 2 3a 1994 r. — coorser-
}c‘rneuuo no 1500 py6. 3a aK3. u
1000 py6.;

Ne 3, 4 n 5 3a 1994 r. — coor-
BetcTtBeHHO nNo 3000 py6. 3a 3kKa.
n 2500 pyb6.

IOBUNTEMHDIA CEOPHUK “NYYLINE
KOHCTPYKUUWN NMOCNEQHUX NET”

CrommocTb OgHOro sKk3eMnnapa
C nepecbinkon no nouyre — 3600
Py6. 1 2300 py6. — npu nokynke 8
peaaxkuvn.

MNpy npuobperenun necaTu wn
‘bonee aK3EMNNSPOB XYpHanos B
pepakuum npepycmortpena 10-
NPOUEHTHaA CKUAKA.

N3[ESINS DUPMbI
“TENIECUCTEM NTR":

— MHOro(yYHKUUOHaNbHbIN Tene-
¢$oH “PHONE MASTER” (cm. onu-
caHue B “Pagno” — 1994, No 7,
c.32) uHabop “MODP-pagnonobu-
Tenb” (Ana c6opku rtenedoHa
“PHONE MASTER”);

— KanbKo¢QoH - yCTPOoWUCTBO, BCT-
pausaemoe B kanbkynarop (OKKW)
M nogksitoHaemMoe K obbiiHoOMy Te-
necdony.

* % *

Mmetorca Takxke B npogaxe Ha-
G6opbl geTanen, npegnaraembie
dupmon “Kackan" ana c6opku
pazanmuinbix YKB npuemnnkos v co-
BepLWEeHCTBOBaHUA UMelouencs
ObiTOBOW paguoannapartyps!; pa-
ANoTexHUYecKas mreparypa, Bbi-
nycKkaemas naaavenscrasamu Poc-
cun u ctpan CHIN, kHuru » cnpa-
BOYHUKU, nanasaembie TOO PUN
“Cumson- P”, pasanuynaa 6yku-
HMCTUNECKan nutepaTtypa no pa-
| AUOTEXHUKE N OTAENbHbIe 2K3eMm-
,NNApbI XypHanos NPOWbIX ner.

32 PAOUO Nea, 1995 .

KOPOTKO O HOBOM

Papvonpuemuuk “Oxean-Pokc-
301" paccuyuTaH Ha npuemM nNpo-
rpamMm paguonelaTenbHbIX CTaH-
UM B ABYX Avana3oHax ynbrpa-
KopoTkux sonH (65,8...74,0 n
87,5...108,0 MI'y). Npuem Beger-
CH Ha TeNeCcKONUYEeCKYIO aHTeHHY.
NMpuemHuuk nmeer cucremy Gec-
WYMHOWN HACTPOWKU MU cUCTEMY
[AaBTOMATNYECKON NOACTPOVKY Hac-
TOoTbl. K HEMY MOXHO NOAKNIOUNTL
MuunaTtiopHoii TenedoH. Muraer-
ca “Okean-Pokc PIl- 301” or ve-
Thipex anemeHTOB A316 00w MM
HanpsxeHuem 6 B, ero HoMmuHans-
Haa MowHocTe — 0,15 Br; raba-
putbl — 145x70x30 mm; macca —
0,25 «r.

MHausuayanbHblA NpueMonepe-
navumk “Canga MNMN-101”" npegxa-
3Ha4yeH pnsa opraHn3auun Becno-
UCKOBOW CUMNNEKCHOV CBA3WU
MeXAY TypmcTamMun, OXOTHUKaMW,
pbibakamu, pyKkoeoamurenamm mac-
COBbIX MepPOonNpuUATUN B paguyce Ao
5 km. lMpuemonepenarivk vmeer
CUCTemMy WymMonogasnexusa c
NNaBHOW PeryinpoBKO nopora
cpabartbiBaHUd, MHAUKALUIO pPa3-
PRS2 MCTOMHUROB NUTaRUR, Nnae-
HYIO PeryinpoBKY YpPOBHA FpPOM-
koctu. K “Cange NM-101" moxHo
NOAKNIOYUTL ABa TUNA aHTEHH
(cnupallbHyi0 NN Teneckonuyec-
KYH0) ¥ ronoBHbie TenedoHbl. OHa
MOXEeT NUTaTbCH OT aBTOHOMHOTO
ncroyHuka (akkymynaropst HKIML -
0,45-11 unn UHK-0,5-1- ¥2, ane-
MeHTbl A316), GoproBon ceTun
aBToMoOuns u OT ceTn NnepemMeH-
HOro Toka. lNpumemonepenaryuk
M3roTasnuUBaeTCA B WECTU Bapu-
aHTax C pasnuyHbiMmu pabounmu
yacrtotamu: 27150 kly (“Canna
nmn-101-1"), 27175 klfy (“Canpa
nn-101-2»), 27200 klfry (“Cauna
nn-101-3%), 27225 «kfu (“Canpa
nn 101-4”), 27250 klry (“Canpa
NN-101-57) u 27275 kl'y (“Caupna
nn-101-6v).

OCHOBHbIE TEXHUYECKUE XA-
PAKTEPUCTUKHU. MowHOCTL Nnepe-
AaTHUKa: HOMUHANLHAA — HE MeHee
30, makcumanbHan — 300 mBT; mak-
CUManbHaa AeBuaumnsa 4acToTbl — He
tonee 5 kl'y; ypoBeHb NOBOYHBIX U3-
nysenunn — He bonee 40 aB; ponyc-
TUMOE OTHOCUTENLHOE OTKIOHEHMEe
YacTOThl OT HOMUHANLHOIO 3Hade-
HUA [onroBpemeHHoe — He Bonee
50-107°% Tok, noTpeGnneMsblit B pe-
XUmMe nepepayin NPy HOMUHaNbHON
MoLuHocTu, — 80, npyu Makcumann-

«OKEAH-POKC PIN-301»

«CAHOA MMN-101»

Hoin — 300 MA; YYBCTBUTENIbHOCTL
no cocegHemy KaHany v nOBOYHbIM
KaHanam npuema — He meHee 40 ab;
TOK, NOTPedNaemMbi B pexnme ge-
XypHOro npuema, — He Gonee 15
MA; BbIXOoAHas MOWHOCTE yCUnure-
na HY npuemumnka — He meHee 50
mBT; rabapurbel — 76x230x50 mm;
macca — 0,8 «r.




U3SMEPEHUSA

NMPOBHUK
A1 INTPOBEPKU
AM-INIPUEMHUKOB

A. BA30BOB, r. Ap3amac

[POCTON NPOOHIAK, BLINOHEHHbIA B BULAE LLyNa, NO3BONSET NHOIAA
ObICTPEE., Yyem Apyrumm DOACE i MEHee CROXHbLIMU MPuBoPa-
nr, OOHAPRYXNTL ABDEKTHLIN INEMEHT B NPUNEMHNKe Ui yCusim-
rene. [llpepnaraemas KOHCTPYKUUST HE COREPXUT HAMOTOUHbBIX
Y3108 M [EMDULMTHBIX AeTaneu, npocTa B n3roTosjieHun, a rnira-
Hue npunbopa o0ecne4mBaeT OauH raibBaniniecKkuyl 3N1emeHt

aKKyMynaTop.

Ha crpanvuax xypHana HeoaHOXRATHO
NONBARANCHL CTATbU C ORVUCAHNAMU Pa3NUY-
HbIX KOHCTRYKUMM NPOOHMKOB [na nposep-
KW paauvoseilaTenuHoix AM-npuemMHukos.
3K NPob6HUKK OTAMHAIDTCR NO PYHKUWO-
Ha/lbHbIM BOAMOXHOCTAM W MCNONL30BAH-
Wow anemeHTHOW Daae [1 — 4]. Ha ocHoBe
CPaBHeYVA M3BECTHBIX KORCTRYKUMIA Obinu
ycTaHosneHbl onpeaenexHHbie Tpebozaxun

YECKMX) KacranoB NPUEMHWKOB.

B KOHCTPYKUMU NpMEHEHA WKPOKO pac-
NPOCTRaHEHHan aneMeHTHas 0aaa, Her ka-
TYWEeK MHAYKTYBHOCTU; AN NUTaHWA npob-
H4Ka UCNONb3YeTCH 0avH ManorabapuTHbI
ranbBaHW4aCcKVi 3NeMEHT NN akkyMYNSITOP.
3T0 NO3BONMUNO CO3AATL MANorabapuTHuin
npnBop, yaobHbIA B aKkchayaTauun.

MpuHuMNanbHan 31E8KTPUHECKAR Cxema
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K npubopy No cocrasy HEOBXQAMMBIX Y3-
n108 ¥ UCNONLIYEMbIX AeTanen, KOTopsie u
pPeann3osaHLl B NpeAnaraemMon KOHCTPYK-
uun.

MPoOHUK BuipaGatbiBaeT 3BYKOYACTOTHLIV
(34) W BLICOKOYACTOTHLII MOAYNVPOBaHHbLINA
CUrHan NPOMEXyTo4Hon vacrorel (1Y), 34
CUrHan NPAMOYronbHon GOPMbl HaCTOTON
1 x'y npeaHasHa4eH ans nporepky HY ya-
NOB NPUEMHUKOR Y Apyron annapatype.. Ox
Xe UCNONL3OBAH ANsl MOAyNAUMKM CUrHana
MY 465 kM'y, gna nposepky TPaxta NPome-
XYTOUHOM HaCTOTh A APYIUX BbICOKOHACTOY-
HbIX WM WKPOKONoNOCKuIX (anepuogn-

npoSuuxa npusegeHa Ha puc.1. Ycrponer-
BO COAEPXWT MeHeparTop MNPRMOYIONbHbIX
uMNynbcos Ha TpanaucTopax VT 1, VT2, una-
Ko4acToTHbIN punbTp (PHY) RSC3 ana npe-
obpa3zoBaHua GOPMbI UMNYNLCOB, rexepa-
100 MY Ha TpaH3sucTope VI3 ¢ AvOAHLIM
yNpaBnseMbiM arresiaropom Wa Avoaax
VD1, VD2 u nsezgxkepamMuyeckum pvnst-
pom M4 Z1 B uenu nonoxwrensHown obpar-
Ho# cBs3u (110C).

MeHepaTop NPRMOYCO/IbHLIX UMNYNBCOB
BLINOAHCH NO CXEME CUMMETPUHHOIO MYfL -
Tnenbparopa, “actova koneGaHui KOTQpo-
ro saaaercs uenamu R2C1, R3C2, MNpume-

HeHune MynuTusnbparTopa obycnceneHo ero
yCcTon4MBoM pPaboTod Ha HU3KOOMHYIKD Ha~
rPydKy — £aXe Ha AMHaMW4ECKYIO FOMoBKY.
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HvoaHeit atterwarop 8 uenn NOC re-
Hepatopa MY namerser ycnoeus Oanakca
dMNIUTYL, Br'COKOYaCTOTHOro reseparopa
W NO3BO/RET NOAYYNTHL OTHOCUTENIbHR MAY-
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U3SMEPEHUHA

OOKyrd MOAYAAUMIO aMmnNAuTyasl CUrHana.
HayanbHbiA TOK AMOA0B aTTeHiarTopa aa-
naerca peaunctopamm R6 — RY. Ona uc-
KMOYEHUA BAVAHUSI KONNEKTOPHOro Hanpsi-
XeHua TpaHaucTopa VI3 Ha pexum arrte-
HI0ATOPa BKNIOYEH PA3NENUTENLHLIA KOH-
aencarop CS.

MopknmoueHue curHanoa MY nnu HY
wyny npubopa NPoOU3BOAUTCSI NepPeKknioYa-
Tenem SA2, a BKNueHne nuranua npubo-
pa u nopava curHana — BeikoMarenem SA1,

B npeanaraéMon KOHCTPYKUMKU Kpome
YKQ3aHHbLIX HJ CXEMEe 3NEeMEHTOB MOXHO
ncnonb3osark Tpauancropul KT315[,
KT315[1, a takxe Tpanancrophl KT342,
KT3102 ¢ moGbiMn GykBEHHbIMW MHAEKCA-
mu, avoaw cepuin 112, A9, nuesodbunuTpbl
®N1N-022 — ®N1N-027. Konpencartopsl
BLICOKONACTOTHLIE Kepamuieckue KT, KA,
K10-7 vinu ppyrue, pesvcropsl MAT, C2-23,
C2-26 mowrocTtbio 0,125 Br.

Npobuux cobGpan Ha nevarHow nnare
(pwrc.2) U3 OAHOCTOPOHHErQ PONLIMPOBaH-
HOro creknorvekcronura. lNopcoeanHeHne
ANemMeHTa UCTOMHUKA TOKa K LUIKMHAM NuTa-
HUA reHepaTopos BLINONHEHO € NOMOLLLIO
METANNMIECKUX NPYXMHALMX KOHTAKTOB,
NPUKPENNNEMBIX ABYMSI BUHTAMN C rankon
yYepes oTBepcTUst AaMeTpom 2 mm. Buiso-
Abl BhIKNOYarenn SA1 wn nepeknovarens
SA2 ycraHasnuBaioT 8 MOHTaXHLIE OTBEPC-
T B Npate u NpunamsaloT. O0Wyio WyHY
NUTaHWA COEAMHSKT C NPOBOAOM, OKAH\W-
B3OUMMCR 32KMMOM “Kpokoaun", a Bbixon
npobHMKa — C WYNOM B BUAE WUINb.

HacTpoinka npubopa cBoanuTCS K yCTaHoB-
K& HanpsxeHus Ha KONNEKTOPEe TRaH3UCTo-
pa VT3 npumepHo 0,7 B nonGopom peauc-
Topa R10 ana AOCTUXEHUR MAKCUMANLHOM
aMNAUTYALI CUrHana Ha BbIXOAE BbICOKOYAC-
TOTHOrO reHepaTopa.

Nopanok patoTel ¢ NPoGHUKOM cnepyto-
wmi. MoaxkmioumnTb 3axum “kpokoaun” npob-
HUKa K OOWEN LWNHE NUTaHUA NPUEMHMKE Y
YCTaHOBUTL PEXUM reHepaummn Heobxogu-
mMoro curnana — NY van 34. Nopgava cur-
Hana Ha wyn nPou3BOANTCS NPU HaXaTun
Ha KHonky SA1. Heo0x0auMOo OTMETUTb, YTO
npu npoeepke Tpakta M4, ocobenuo ero
NEepPBbIX KACKaN08, HENOCPEACTBEHHbLINA KOH-
TaKT Wyna ¢ BuiBOAAMM 3/1EMEHTOB CXEMb!
He obg3arTeneH.

JNNTEPATYPA

1. Camenmox B. NpoGuuk-reneparop NY ana
PEMONTA PALVONPUOMMMKOB.- Paauo, 1890, Ne 2,
c.B4, 85,
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3. Turoe A. NpobHvik-reneparTop pns NPoLEp-
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N3MEPUTEJIb
NAPAMETPOB
rnoJsiyriPOBO4AHUKOBBbIX

rnPUbOPOB

10. BJTACOSB, r. Mypom

Vicrnons3o8aHne 8 u3MepuTene napamernRos nonyrposoaHNKO-
BbiX MpunbopPOoB ABYX MHOrONPEAEsbHbLIX BO/IbTAMIEPMETHOB PAac-
LWNPSIET €ro BO3MOXHOCTN. Kpome nipumerHeruns atux npubopos
no APSIMOMY HA3HAYEHWIO, OHU TO3BOISIIOT N3MEPSITL B LLIVPOKOM
Ananas3oHe napamerTpsl nonesbIx v OunNoNspHLIX THaH3NCTOPOB,
ANOAN0B, TUPUCTOPOB, a Takxe noabupars napel TRaH3INCTOPOS,
Haripymey, ans andpepeHymnanbHbix Kackagos.

MpuCop npeaHasHayer AnNst N3MepPeHUs
napameTpos BUNONAPHLIX U NONEBLIX TPaH-
3UCTOPOB, TUPUCTOPOB, AMOL08, cTabunu-
TpoHOB, noabopa nap TRPaH3UuCTOPOB, a
TakXe MOXET ObiTe MCNONLIOBAH B Kave-
CTBE ABYX HE3aBUCUMbIX BONLTMETPOB vnu
amnepMeTpos NOCTORHKHOIO TOKA,

Bce napamerpbl noNynpoBOAHNKOBLIX
NpubopoOB M3AMEPRINTCH Ha npegenax
Toxa ot 0,1 ao 1000 MA, noaTomMy BO3-
MOXHbIV BEPXHUA NPeaen uamepeHus
craTtudeckoro koadoduumeHTa nepena-
4Yn TOKa TpaH3ucTopa B., aocTuraer cra
ThiICAY. MakcumansHOe HanpaXeHue Ha
BbIBOAAX uamepsembix npubopos co-
crasnser £13 B.

Mpu nposepke BUNONAPHLIX TPAH3UCTO-
POB MOXHO VM3MEpPUTHb:

— 0GpaTHbIE TOKU NEPEXOA0B. lgo, lkans lk30i

— CTaTUYeCKUN KOO PUUUEHT nepena-
yy TOoKa B,;

— Hanpspkerun HachieHus Ugs,ue Uk e

Ang nonesbix TPAaH3IUCTOPOB MOXHO
CHATb NPOXOAHYIO XapakTepUCTUKy le=f(Uay)
WU onNpeaennTe HavalbHbli TOK CTOKA ¢ o,
Hanpsxexsue otceMkn Ugy o, ¥ KPYTU3HY S,

MNpu NpoBepke TMPUCTOPOB MOXHO K3-
MEPUTL:

— NOCTOAHHbLIA OTNUPAIOWIMK TOK YNPas-
NAWEro aNekTpoaa |, .,

— NOCTORAHHOE OTNMPAIOWES HanpPAXe-
Hve Ha ynpasnsiowem anektpoae U, .

— HANPSIXEeHUEe B OTKPbITOM COCTOAHUW
Tvpuctopa U,

— MWHUManbHLIN TOK B OTKPLITOM CO-
CTOSIHUM TUPUCTOPA lorip s

Ana anonos, CTabunNUTpPoHOB U APYruX
ABYXNONKCHUKOB MOXHO CHATb BONLT-

aMNEPHYIK XapakTepucTuky (ana ctabunu-
TPOHOB ONpPEeAenUThL HanpsxeHue crabu-
nusaunu).

OcobeHHoCcTLIO Npnbopa asnNseTcs NPK-
MEHeHWEe ABYX U3MepUTe/ibHbiX MoN0BOK
(MukpoamnepmeTpos). Npy NposensHnK
W3MEPEHUI YCTAaHABNWBAIOT BEANYUHY
BXOQHOro napamerpa (Toka, HANPXEHNUR),
OPUEHTUPYACL HA NOKa3aHue COOTBETCT-
BYIOWEro Npubopa, n CYnTLIBAIOT 3Ha4e-
HUE n3MepsemMoro napamerpa C Apyroro
npubopa.

MpuHuMNUanbHas cxema w3MepuTens
npuaenerna Ha puc.1. MukpoaMnepmMeTpsi
PA1, PA2 emecte ¢ peauctopamu R1 —
R34 (wyHTel 1 A06aBOYHLIE CONPOTUBNE-
HUST) © NOMOLLLIO NEePEeKNHaATeNEN Pexu-
ma ‘SA2, SA3 u nepexkniouatenen npene-
nos wnaMepenus SA1, SA4 BknAK4aIOT B
uent N3MEePEeHUn B KayecTse COOTBETCT-
BYIOLLUMX BONLTMETPOB U aMNepMeTpos;
nepexniovarenu pexumos SAZ2, SA3 kom-
MYTAPYIOT Takxe uenu peaucropos R38,
R39, H41, R42, cnyxawmx ona 3a0aHus
BXOAHbIX NAPAMETPOB, a TaKKe OCHOBHbLIX
(XS7 — XS10) v pononHuTenpHbix (XS11
— XS14) rHesg ana NOAKNIHEHUA U3Me-
psiemelx Npubopos.

Mepexkniowarenu SA2, SA3 npv npose-
AEHUN n3MEepeHUuin NONXHL! ObITb YCTaHOB-
NeHb! B OAWHAKOBbLIX, COOTBETCTBYUWMX
Hymepauum (1 — 7) NOROXeRuAX, UCKNIO-
4eHWsI AONYCKAKTCS TO/ILKO NPU N3Mepe-
HUSIX NapameTpoB BMNONKPHLIX TPAH3UC-
TOPOB B pexuMax 4, 5 ¥ Npyn u3MepeHnax
BO BHELUHUX UENsiX.

Nepexmouyareny SB2 — SBS5 cnyxar pna
KOMMMYTauum UaMepuTenLHOn Lenm 8 co-
OTBETCTBUUN C TUNOM U3MEPAEMOI0 NpPU-
6opa n ero MOLHOCTLIO:



NW3MEPEHWSA

— MOWHOCTL Npubopa: ManoMOWHLIN/
MOLWHBLIK — SB?;

— TUrM 3aTBOpa NONEBOro TPaH3nCTOoPa:
p-n nepexoa/v3onuposandeii (MOMM) —
SBS;

— 11N npmnbopa: GunonsipHbIN/None.On
— SB4,;

— TN NPOBOAUMOCTHU: N-p-0/P-N-p (Nn-
KaHan/p-kaxan) — SBS5.

Auoaut VD1 — VD4 v peauctoput RY,
R26 cnyxar anf 3awmrel MUKpoamnepmer-
pPOB OT Neperpysku.

Namepaembiit NOAyNpoOLOAHNKOBLIN
NPMBoP NOAKNKHAETCA K OCHOBHbIM MHE3-
aal ¥57—XS10 (nononHutenpHbie rHea-
pa XS11 — XS14 ncnonb3yoT TONbKo B

pexwme nogbopa nap TPaH3IMCTOPOB).
MMe3na npeAHasHaueHbl QNS NCAKNKYe-
HMS NPUBOPOB C Pa3NUYHbLIMK BbIBOAAMM
¥ vMerT 0603HaYeHUN:

Y &,E)— amurrep 6unonspHoro tpam-
3uCTOopa, MCTOK NONEBOro TRAH3UCTOPZ,
Karon rmpucropa,

B (3, ¥3) -— baaza, sartBop, ynpaBnsio-
WK ANeKTPOoL TAPUCTOpa;

K (C, A) — xonnekiop, cTOK, aHoa T!-

« pPUCTORA.

B npubope ncron,3osaHbl roN0BKU MyK-
POaMNEPMETROB C TOKOM MOAHOrQ OTKN0-
Henus 100 MkA 1 conpotuBneHuem pam-
kun 750 Om, npuuem muxpoamnepmeTp PA1

WMeeT HOMb B CepPeiinie LuKannl, B name-
pUTENE MOXHO NPUMEHATL MVKpoaMnep-
MeTpbl M24 wan apyrvie € TOKOM NOAHOrO
oTKnoHenus He Gonee 100 MKA.

B ka4ecrtee wyHTOB 1 000aBOYHLIX CO-
NPOTUBNEHUI B KOHCTPYKUMU B OCHOBHOM
MCNONABL30BAHbLI METaNNOANINCKTPUHECKIE
PE3UCTOPLI C AONYCTAMbBIM OTKNOHERUEM
OT HOWMMHANLHONO 3Ha4Yewus He vonee
+1% (psia £E96), nanpumep MAT, C2-23 u
[P., @ TaKxe NPOopJIoHHLIE PE3NCTOPLI CB-
148, C5-16 unu camopenbhvie. JoGasoy-
Hble conportuenenus RO — R17 n R26 —
R34 moxHo nonobpaTh N3 pesncroposr
pnaa E24; T04HOCTs OCTaNLHBIX PE3UCTO-
pPoB He kPUTUYHA. MNepementbie Pe3ncTo-
pul R38 — NNB-25, R39 — NNG-15, R41,
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USMEPEHUSA

R42 — CM-1 van aHanoru4HoOro tuna.

Mepeknwuartenn SA1 — SA4 Tuna
Mr3-11NsH v Nr3-11N2H, nepexnoya-
Tenn SB1 — SBS — MN2K. Pene K1 — K3
— P3CS5A (PC4.569.606) unn Apyrue Ha
Hanpsxewue 27 B,

Tpancopmatop T1 Moxer ObiTb uc-
nonb3aoBaH nbon, obecneynsaOLLUi Bbl-
IS ATT114 1AIeA1EA +12...15 B npu
TOoke no 1 A,

MHesna Ans NOAKNMOMEHUA TRAH3UCTO-
poB XS10, XS14 npocro caenaTs u3 OT-
peakos pasvema tuna CHM c warom 2,5
MM,

Mepekniovatenn SA2, SA3 pasMewaioT
PRAOM NoA COOTBETCTBYIOWMMU CTRENOY-
HbiMu Npubopamu PA1, PA2 u MOHTUPYIOT
C YHETOM CUMMETPUN NONOXEHWUNA PyYeK
nepexmoyarenei. POparMeHT pasMerTku
NUUEBOW NaHenu AN 3Tux nepexknioyare-
nen NnpuBeaeH Ha puc. 2.
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HanaxusaHue namepurens cneayeT Ha-
4aTb C NOArOHKWU CONPOTUBNEHUA MONOBOK
COBMECTHO C COnpoTueneHuamu A06aBoY-
HbiXx peauctopos RY, R26 no 3HaYEeHUs
1000 Om, 3atumu ao6aBoOYHEIMY PE3NCTO-
pPaMy MOXHO KOPPEKTUPOBaTh OCHOBHYK
norpewHxoCcTL ronosok. flanee, 8 cnyyae
3HAYUTENLHON NOrPeIHOCTU NOKA3aHWUA
NPMOOPOB Ha HEKOTOPLIX NPeaenax U3me-
peHuit, cneayer nogobparth COOTBETCT-
BYIOIUME PE3UCTOPBI.

O0uwmn NopsgoK NnposeaeHust tamepe-
HUI CNeayioLniA.

Mepen BrMOYEHUEM U3MEpUTENA yCTa-
HOBUTL perynaTopsl R41, R42 B nonoxe-
HUE MMHUMaNLHOrO 3HAYEHUK HaNPRXe-
Hust (TOKa), R38, R39 — B nonoxeHue
MaxkcUManbHoro Toka. YCTaHoBuTtb nepe-
knwovaTenn SB2 — SB5, SA1 — SA4 B He-
obxoauMbIN pexnm namepeHvs. MoaKMo-
YUTL NPOBEPREMLIA 3NEeMEHT K coOoTBeT-
CTBYIOLIUM FHE3aaMm.

Bxaountb nameputens kHonkon SB1 u
YyCTaHOBUTL PErynMpoBKON Pe3nuCTopos
R41, R42 no nokasanusam CTRENOHHOro

36

PALWO N4, 1995 r,

npubopa PA1 HeobGxoauMyK) BenUUUHY
HanpsxeHnsa (Toka) U CYUTaTh NOKa3aHus
npuGopa PA2.

UCKNioveHne COCTaBnser pexum noa-
6opa nap TRaH3uCTOPOB (No3uums 7 nepe-
kniovatenen SA2, SA3): no npubopy PA2
yCTaHaBNMBaOT CyMMAapPHLIN TOK KONNek-
TOPOB (CTOKOB) TPAH3UCTOPOB, NOCNE HEero
no npubopy PA1 onpenensioT pas3HocTb
HaNPSXEHUN HaA KONNEKTopax TPaH3UCTOo-
POo8, BKAKYEHHKIX NO cxeme auddepeH-
unanpHoro ycunurens. M3 nMerouwmxcs
TPAH3UCTOPOB OTOUPAKIDT napy C MUHW-
ManbHOW PA3HOCTbLK) HaNPAXEeHUN.

Mpw BCEX U3MEPEHUAX KE cneayer npe-
BblLLATb MAaKCUManbHO QONYCTUMbIE 3Ha-
YEeHUA TOKOB, HanpaxXeHuin u pacceunsae-
MOW MOLWIHOCTU ANS NPOBEPREMOro ane-
MeHTa.

Huxe naHbl pexoMeHaauwu No u3me-
PeHuD psaa NapaMeTpos.

Cratuueckiin KOSOPWLUMEHT Nepsaasn
33 &) A, w3MepaIoT NpK YCTaHOBKe
nepeknioyarenen pexuma 8 no3vuuio 4
ANR oTcYeTa TOKOB 6a3bl n KONNekTopa ¢
nocneayrwmm BbiHucnennem koadpurum-
eHTta: B,=lk/l;.

MapamMeTpbl TPAH3UCTOPA B PEXUME Ha-
CbILLIEHUA M3MEPAIOT B CREAYOLEM NOPKRA-
Ke. B nosuuun 4 nepekniovarenein pexu-
Ma YCTaHOBUTbL COOTBETCTBYIOWUMY pery-
natopamn Heobxoaumbie Toku Gaswb! U Kon-
neKTopa ¢ 3anaHHbiM Ko3QPrULUMEHTOM Ha-
ChILWEeHNs U B NO3nLMM S oNpenennTb Ha-
npaxerue HacbileHwA,

MNpoxoaryo XapakTrepucTuky NoONesoro
TPaH3UCTOoPAa, T. €. 3aBUCUMOCTL TOKA CTO-
Ka OT HanNpPsXeHUa Ha 3aTBOPe NONEBOro
TPaH3uCTOpa, CHMUMAKT B No3uumn 6
nepexnioyarenen pexuma u onpeaensior
napameTpbl: HAYaNbHBLI TOK CTOKA |¢ .
npu Hanpsxennn U,,=0 B, HanpsaxeHue
oTcedKn Uy o NPV TOKE CTOKA =10 MKA
U KPYTU3HY XapakTepuctuku S=l¢/Ui, 8
MA/B.

MapameTps TMpUCTopa n3MepsIoT B No-
anumax 4 n 5 nepekioyaTenen pexmuma,
npyu 3TOM MNONOXeHue nepeknyarens
TWUNa nposoaumMocT SBS cooTeercTeyer
CTPYKTYpe n-p-n. Tok ynpasnawouwero
ANEKTPOLa YCTaHABNUBAIOT PEe3UCTOPamMu
R41, R42, a TOK OTKPLITOro TUPUCTOPA
yCTaHasnuealoT pesvcropamu R38, R39.

Bonbr-amMnepHuie XapakTepucTukn
ABYXNONIOCKUKOB — ANOA0B, cTabunurpo-
HOB B auanasoHe 0...13 B — MOXHO CHSITb
B ntoboM m3 pexumos 1, 2, 3, noaknioyas
nposepaemui NpUbop K COOTBETCTBYIO-
WUM rHe3fam; NoNfPHOCTL HANPSIXEHWA
MEHSRIOT nepexknovarenem SBS. Ecnu Ha-
npsxeHne crabunuaaummn CTabunuTpoxHa
Haxoautca B npegenax 13...26 B, ero
MOXHO U3MEPUTh, BKNOHMB AONONHNTENb-
HO nepekmouarenu SB3, SB4, HO npwn
aTom crpenka npubopa PA2, nokaauiBa-
IOLLEro TOK, OTKAOKUTCSH BNEBO U "3alKa-

nuT",
B

Mpepnaraemuii U3MEpUTENL EMKOCTH
W UHAYKTUBHOCTWU OTNMHAETCA OT aHano-
ruynoro ("Paavo”, 1982, Ne 3, ¢.47) npo-
CTOTOW WU Masnon TPYAOEeMKOCTbIO U3ro-
TOBNEHUS.

Auana3oH uameperun pas3bur nope-
KafHO Ha WEeCTb NoAAnana3oHoB € npe-
nenbHbIMY 3HaYeHnaMKn emkocty 100 nd
— 10 MKD ANs KOHASHCATOPOB W UHAYK-
TMeHocTh 10 Mkl — 1 'H anqa kartywexk
WMHAYKTUBHOCTU, MUHUMANLHLIE 3HAYEHVS
N3MepPReMbIX EBMKOCTU, MHAYKTUBHOCTU 1
TOYHOCTh W3MEPEHUR NapamMerpoB Ha
npeaene 100 n® v 10 mxlu onpepenser
KOHCTPYKTUBHASI EMKOCTb KAEMM MNu
rHesn ans NOAKAIOHEHUS BbIBOAOB 3ne-
MEeHTOB. Ha OCTanLHLIX NoAAMAana3oHax
NOrpewHoCTb U3MEPEeHUs B OCHOBHOM
onpeaenseTcs KNaccom TOMHOCTH CTpe-
NOYHOW uaMeputrenbHon ronosku. [lo-
Tpebnsemiin NPMOOPOM TOK HE Npesbl-
waer 25 mMA.

Npurumn patoTtul npubopa ocHoBaH Ha
namepeHu CPEAHEro 3HauYeHusi Ppalpsn-
HOro ToKa eMKOCTh koHaeHcatopa n 34C
CaMOMHAYKUMN MHAYKTUBHOCTWU. M3mepu-
Tenb, NPUHUMNUANEHaN CxeMa KOToporo
npusefeHa Ha puc.1, COCTOUT U3 3ana-
IOWEro reHeparopa Ha anemeHtax DD1.5,
DD1.6 ¢ keapuesoi ctabunuaauuve yac-
TOTLI, NUHEBVKN AenuTenen 4acrotel Ha
Muxkpocxemax DD2 — DD6 v BydepHbix
uHeepTopo8 DD1.1 — DD1.4. Pe3suctop
R4 orpaHuuvBaeT BbIXOAHOW TOK UHBEP-
Topos. Uens w3 anemextoB VD7, VDS,
R6, C4 ncnonbL3yercs Npu namMepeHuu
emkocTy, a uene VD6, RS, R6, C4 — npu
namepeHun vHayktusHocty. Auon VD9
3awuuaeTr Mukpoamnepmetp PA1 or
neperpyaku. EMKOCTL koHgeHncaTopa C4
BbibpaHa cpasHUTENbHO BONLLLIONR, YTO-
Obl YMEHbWWTL APOXaHue CTPenku Ha
MaxkcrmansLHOM NPeRene uamMepeHns, roe
TakToBas 4acrora muHuMmannHa — 10 u.

B npuBope ucnonb3osaHa n3amMepu-
TENbHAA rofi0BKa C TOKOM NOAHOro OT-
xnonenmn 100 mxA. Ecny npumenntb
6onee 4yBCTBUTENbHYIO — Ha 50 MKA, TO
B BTOM Cny4yae MOXHO YMEHbLLUWUTL npe-
nen uamepeHus B 2 pasa. CemMncerMeHT-
HbIY CBeTOAMOAHLIA uHaukaTop AJIC339A
UCMONL3YETCH Kak UHAMKATOP uamepse-
MOro NapameTpa, ero MOXHO 3aMEHUTH
unaukaropom AJIC314A. Bmecto kpap-
LUeBOro pesoHaTtopa Ha 4acrtoty 1 Mly
MOXHO BKNK4YUTL CAIOANHOW MNn Kepa-
MUYECKNI KOHAGHCATOP €MKOCTbIo 24
nd, oaHako NPn 3TOM NOrPEeLIHOCTb U3-
MepeHun yBennunuTces Ha 3 — 4%.

BoamoxHbl 3aMeHbl auona N20 auo-
pamu 018 wvnu 4507, crabunurpona
KC156A — crabunutponamu KC147A,
KC168A. Kpemnuunessie avoast VD1 —
VD4, VD9 moryT ObiTh NioGLiMU C Makcu-
ManbHbLIM TOKOM He MeHee 50 MA, a Tpau-
auctop VT 1 — noGbimu ua tunos KT315,
KT815. Konpencarop C3 — kepamuyec-



U3IMEPEHUA

N3SMEPUTEJIb EMKOCTHU
n NHAYKTUBHOCTHU

E. TEPEHTBEB, r. Habepexhsie Yenusr, Tarapcrau

llpeanaraembivi CTPRENOYHBIN N3MEPUTESL NO3BOACT ONPENEisTh
napameTpbl DONbLNHCTBA BCTPEHMAIOWMNXCS B NPAKTUKE pPaauo-
JOOMTENS KATYLICK MHAYKTUBHOCTU 1 KOHAEHCATOPOB.
Kpome nameperHni napameTpos 31eMeHTos, Npubop MOXeT ObiTb
NCNOIL30BaH Kak reHeparop (hukcupoBaHHbIX HYacToTr C fAeKan-
HbIM ACNACHNEM, 8 TAKXE KakK reHepartop MeTOK Ans paarnOTEXHU-
YECKUX N3MEPUTENbHbIX NPUOOPOs.
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kit K10-17a nnn KM-5. Bee Homuniant
3M1EMEeHTOB W HacToTa KBapLua Moryr oT-
nnyatecst Ha 20%.

PUCYHOK NeYaTHOW NAaThbl, BLINONHEH-
HOW Ha HONLIMPOBAHHOM CTEKNOTEKCTO-
nute ToawmHon 1,5 MM, NpuBeAEH Ha
puc. 2.

HacTtpoiiky npuGopa HaumHaioT B pe-
XUME u3MepeHusi eMkocT. MNepesoant
nepexnioyatens SB1 8 sepxuee no cxe-
Me NONOXEHUE W YCTaHasnuaaloT nepe-
Kniovarens avana3ona SA1 B NONOXEHUE,
COOTBEGTCTBYIOUICE NPEACAY uU3MepeHus
1000 n®. MNoaxmouns 0OPa3LOBLINA KOH-
pencatop emkocTtuio 1000 nd k knem-
Mam XS1, XS2, ABUXOK NOJICTPOEUHOro
pe3ucTtopa RE sBLIBOAST B nosoxeHue,
Npu KOTOPOM CTPENKa MUKPOaMNEPMET-
pa PA1 yCTaHOBUTCS HA KOKHEYHOE Aene-
HUE WKanbl. 3aTeM NEePEeBoanT NEPEKNo-
yatens SB1 B pexum udmMepenms nijyk-
TUBHOCTK UM, NOAKNIOYUB K KNEMM3M Ka-
TYWKY UHAYKTWMBHOCTKM BennyuHon 100
MKIH, B TOM XE NONoXeHuu nepeksiiova-
Tens SA1 NPOU3BOART aHANOFUYHYIO Ka-
NUMOPOBKY NOACTPOCHHLIM PE3UCTOPOM
R5. ECTecTBeHHO, TOMHOCTL KannBposku
npubopa oNPepensieTcst TOHHOCTLIO nC-
NOJIb3yeMbix 00Pas1OBLIX INEMEHTOB.

Namepenun nprubopom napamerpos
9NEMEHTOB XCNAaTeNbHO Ha4YUHATL C
Sonuluero NPeAeNa n3MepeHnic Ana na-
Gexanna PE3KOro 3alkanuaaHms crpes-
Ky ronosku npubopa.

Ona obecneyveHns nuranvs uaMmepuie-
NSt MOXHO UCNONL3OBAaTL NOCTONHHOE HA-
npaxenue 10...15 B vnn nepemennoe Ha-
npaXeHue oT noaxonaller obmMoTku
TpanchopmaTopa NUTaHus Apyroro npu-
6opa ¢ ToKOM Harpy3ku He meHee 40...50
MA. MOWHOCTL OTaEeNLHOro tpawncgop-
maTtopa nonkHa OuiTb He meree 1 BT.

B cnyyae nurarua npubopa ot Bara-
Peun akKyMynsTopog Unu ranbBaHNYECKUX
anemMeHToB HanpasxeHuem 9 B ero mox-
HO YNPOCTUTHL U MNOBLICUTL IKOHOMMY-
HOCTb UCKNIOYEHUEM JIMON0B BLINPIMU-
TeNs HaNPXEHUA NNTaHUSI, nHAMKaTopPa
HG1 u nepeknoyarens SB1, suiBens Ha
nepenHion naHent npubopa Tpu Knem-
Mbl (rHe3aa) ot Toyek 1, 2, 3, ykaszaHHbIX
Ha NpUHUMNUuansHoi cxeme. MNpu name-
PeHuv EMKOCTI KOHAEHCATOPR NOJKMONA -
10T K Knemmam 1 1 2, Npu namepenu
VMHAYKTUBHOCTM KaTyLUKy NOJIKNIQuaoT K
knemmam 1 1 3.

Mpumeuvanue pegakuvn. TouHoCTe na-
meputrenn LC co cTpenoiMsiM MHAUKaTopomM
B ONPEAENEHHON CTENEHU 3ABUCUT OT yqacT-
Ka WxanLl, NoaTOMY BBEACHUE B CXEMY nepe-
KNIONAEMOro ACNUIGNN YacToTul Ha 2, 4 vy
aHanormHog U3MeHEeHWe YacToThl 3aaalule-
ro re4epaTopa (AnA BapuantTa 6e3 KBapueso-
ro pesoHaropa) nossonner cHuanib TpebGo-
sanua K rabapuram v knacey TOMHOCTH Noka-

avisaoulero npubopa.
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NnyTb B 39UP

bopuc CTEIIAHOB, RU3AX

HEMHOIO O PAOQUOCBA3N
TEJIETPAOOM

MexaynapoaHuii “Pernamenr paauocss-
an" Tpebyer, 4ToObl CNepaTopsl PaaUoCTaH-
uuia, pabotailowmx Ha vacrorax Huxe 30
MITy 1 BOBNEUEHHDLIX B MEXAYHAPOAHLIM Pa-
nvoobmen, ananu Tenerpadnyo asabyky. C
Pa3BUTVIEM TENCPOHHON U KOMNBLIOTEPUIO-
BAHHOW PaAUOCHsI3N HEOOXCAUMOCTD 3HATH
renerpagryio a3byky spone Obi, REHCTEU-
TeNLHO, ECNN HE OTNana, 10, NO KpanHen
Mepe, 3aMeTHO yMeHbimnack. na cnyxel-
HOW 1 NPOHECCNOHANLHON PAAUOCBA3N 3TO
B0 MHOI'OM CIpPaseNuBo. ECnu rosopnts 0
“Gonuiuon cen3n”, To Tenerpad coxpanmn-
Cs1 NUllL TaM, rAe €€ BLICOKasi NOMEXoYCTON-
4YMBOCTHL (3amMeTHO Gonee BLICOKASs, 4eMm Y
nmoGoro APyroro Byl PaanOCBN3u) NO3Bo-
nsaer nepepasarn, MnpopmMaumid 8 KPUTU-
HECKMX CUTYaUUsX Aaxe B ycnosusx nno-
XOro NPOXOX/AEHUs PaavoBONH.

B noOuTenbCkon paavocssan cutyaums
HECKONLKO UHan. XoTs ee “tenedonnsaums”
U "KOMNLIOTEPU3auun" pa3susaloTcs BO
MHOMMX CTPAaHax BEChma YCnewHo, ux ypo-
BeHL B8 Cj)ﬁ,ﬂllGM BCH Xe 3aMeTHO OTCTaer
OT COCTOSIHWUSI COOTRETCTBYIONNX BONPOCOS
B8 npodeccuoHannHom n chyxebHol paavo-
cBa3n. W 1eno 3nech He TONLKO B OTHOCU-
TENbHOM NOPOroBuU3He COBPEMEHHOW anna-
patypul. CyThio papuonioburenscrea asna-
KOTCH NUYHLIC KOHTAKTE! B 3dupe, a He KOH-
TakThl KOMNbLIOTEPOB. [locneaHue mMoryry
oGecneunTs Nepenayy AaHKsIX Co CTONPO-
LEHTHOW NOCTOBEPHOCTLIO, B TOM uuche v

B OTCYTCTBUE ONepaTopa Ha paauocTanumm.
Ho AaTh TaKylO Xe CTONPOUESHTHYO PanoCThb
AVUHOro O0LLEeHUR, KOTOPYIO NPUHOCHT pa-
ANCCBR3U B PeanbHeMm macwtabe spemermn
(tenerpadubie v TenedoHHbIe) KOMNLIOTE-
Pbl, PA3yMeercs, He MOryT, Kak He MOXEeT
NMCbMO UMK TENErPaMmMa 3aMeHUTb XWUBOA
pasrosop no renedouy.

Y10 Kacaetcs tenedOoHHbIX CBR3er, TO
OHM, KOHEYHO, AAOT PAAOCTL NUMHOro o6-
wenus. Ho HecmoTpa Ha ObiICTpoe pa3lswm-
™me TenedoHHOR NIPOBUTENHLCKOW CBA3N
(3TOT Npouecc Havanca rae-To B cepennHe
IWEeCTUABCATLIX r0A0B), OHA HE BbITECHUNA
tTenerpad. 3aect cpaboranu, NO-BNMANMO-
My, Tpu dakTopa.

OavH U3 HUX yXe YyNnoMuUHaANCs - BbICO-
Kas nomexoycrtonympocte CW. ins papmo-
nlurenen oH OYeHb BaXeH, Tak KaK 6onb-
WMHCTBO M3 HUX NPUMEHNET annapatypy
HEOONLLWON MOLWHOCTN (N0 CPaBHEHUIO C
npodeccuoHansHoOM U CnyxXebHOM CBA3LIO)
Y HECNOXHbIE aHTEeHHb!. Vicnonb3osaHve Te-
nerpada Nno3BONSIET UM U B 3TUX YCNOBURX
YCTaHABNUBATL PAAVOCBEA3N CO CBOVMM KON-
NeramMn Ha BCeX KOHTUHEHTax.

Bropow ¢akTop - f3bikoBbIA Bapbep, or-
PaHUMMBAIOLLMIA BO3MOXHOCTU NPOBCAEHUAN
MEXAYHAPOAHLIX cesiden. PasropopHbiii
MHOCTPAHHLIN SI3LIK AaXE B MURUMAILHOM
obnbeme AOCCTYNEH [aneko He BCeMm, BOT
NOYEeMY MHOTVE KOPOTKOBOTHOBUKW BbIHYX -
JAEHbl NPOBOAUTL CBA3N TenedoHCM, B OC-
HOBHOM, BHYTPYU COOCTBEHHOW CTpaHbl. A
Tenerpadom oHm moryr paborate € pa-
anoninburensiMmn BCex CTpaH Mupa.

Hy n, HakoHeu, TenerpadHan annapary-
pa NPoWwe U AeLUeBne B N3roTOBNEHUN, NTO

A A |nun-naa Y bl |gnaa-au-paa-paa

B b |paa-pu-au-auTt Z 3 |paa-paa-gu-aAur

C | U |maa-pgu-pnaa-aur 0 |au-an-pnaa-paa

D | A |[maa-au-pgur A |au-pnaa-gu-pnaa

E E |aur 4 |paa-paa-paa-avr

F | © |au-pu-paa-pur L |paaa-paa-paa-paa

G I |pmaa-paa-aur 3 |Aan-au-paa-gun-anT

H X |au-gu-au-auT 1 Av-gaa-aaa-naa-aaa

| U | au-aur 2 au-pu-paa-gaa-paa

J U |au-pnaa-naa-naa 3 An-Au-aAun-naa-npaa

K K |paa-nu-paa 4 Au-au-au-au-naa

L N | au-pnaa-au-auT S AU-OU-AU-[U-0UT

M | M |naa-paa 6 Ada-au-aAn-au-AuT

N H |paa-gur 7 naa-paa-au-au-auT

O O |maa-paa-paa 8 paa-paa-naa-au-anT

P N |au~paa-paa-gur 9 naa-paa-naa-paa-ouT
Q | W1 |naa-paa-au-paa 0 Aaa-paa-paa-paa-gnaa
R P |au-paa-anrt -

S C |av-au-aur ? an-Au-gaa-naa-aun-auT
7 § T |naa ! paa-paa-gu-aun-paa-gaa
U Y |au-pu-paa . AU-Ou-au-au-au-auT

V_| X |au-au-aun-paa > Au-naa-au-pnaa-au-naa
W | B |[an-pnaa-paa = naa-an-au-au-gaa

X b |naa-pu-pu-paa 7 naa-gu-au-paa-anT
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ana onpeaeneHHon yactyn paguonodure-
nen moxer ObiTh ECNU HE ONPELACNSIOUINM,
TO, NO KPamHEW MEpPE, CUNLHO BAUSIIOLINM
¢drakTopom.

N kak Bb TaM Hu BLINO, HO NOBOMNLHO
CKOPO MHTEHCUBHLIW pocT uucna "tenedo-
HUCTOB" CO BpEMEHeM 3aMennncs, U B
KOHEe4YHOM WUTOIMC COOTHOLWIECHME WUX C “inC-
nomM “"tenerpapucros” szacrabnnuanposa-
NOChL rAL-TO B PANOHE NATLAECAT HA NATL-
NECAT (B NPOUCHTHOM OTHOLIEHWN).

OTHOCHTENLHO HEeaaBHO NO URULMAaTUBE
HEKOTOPBLIX paauonobuTentLCKUX opraHmaa-
uviin Obinn NPEANPUHATHE NONLITKKU UCKNID-
unTh M3 MexayHapoaHore “Pernamenra
paavocsn3n” TpebopaHue 3Hamuus Tenerpa-
¢a npn pabote na KB, Ho ycnexa OHu ke
nmenu. B nawein crpaiie 6e3 3HaHua tene-
rpada BLAGeTCn Pa3dpeuleHVe Ha IKCnnya-
Taumio NoOUTENLCKON PALNCCTANLIUK YeT-
BEPTOM KaTEropmm (Hosuuku - paboTta Ton.L-
KO Ha AmnanadoHe 160 merpos). 310 NO3B0-
NACT TeM, KTO yXe "coapen” ans adpupa, Ho
ewe "Hepopoc” A0 cepueshbix 3annTuin KB,
ocBavBaTh Ha MNPakTuke asvl KOPOTKOBON-
HOBOTO PagMONOBUTENHLCTBA U N3YNATL Te-
nerpadpuyio aslyxy.,

TENErPA®HAA A3BYKA

Kak nu Gananbho 3710 3ByuwuT, HO Tene-
rpadHan a3byka COCTOMUT U3 TOMEK U TUPE.
Ux komGunauvv koampyiot Gykew (coaep-
XaT OT OQHOr0 A0 “ETLIPEX INEMEHTOoR),
undpnt (NATL 31IeMeHTo8) 1 HEKOTOPbLIC
cnyxebubie 3Hakn (1WeCcTb INEeMEHTOB).
"Mepon anunnl” 8 tenerpadHon asbyke
NPUHATO CHUTATL ANNTENLHOCTL TOMKK. [nn-
TENLHOCTb TUPE A0NXHA PABHATLCH AIN-
TENLHOCTN TPEX TOoMEK, Nayasl Mexay ane-
MEHTAMU B CUMBONE - ANUTENLHOCTU 0A-
HOM TOYK¥, NAay3bl MEXy CUMBONAMU - An-
TENLHOCTY NATY ToueK. [ns CHyx0oBOro Npy-
emMa ToyHoe cobnaenne aTmnx TpebosaHuiA
HE Ou4€eHb CYUIECTBEeHHOD, HO B TOW U NMHOW
MEepe BCE CTAPAoTCR NX BLINONHATL. Tem
Gonee, 4To BTO He Tak yx cnoxHo. Cerog-
HA ANA nepenayvu 6oNbLILKUHCTBO KOPOTKO-
BONHOBWKOB WMCNONLIYET aBTOMATUHCCKUE
KoUK Ha uMPpoBLIX MUKPOCXEMAaX, B KO-
TOPbIX 33AaHNEC HYXHbIX COOTHOLLEHWI? MeX-
Ay COCTaBNMOWMMIK CUMBONOE HE Bbi3LIBA-
et npobnem.

Cobersenno venerpadgman a3byka npu-
seneHa 8 rabnvye. B Hen "an” (namn "ant")
oGo3HavaeT Touky, a “naa" - Tupe. Takoe
“my3bikansHoe” npeacrasnenmne renerpad-
HOW a30yku [1JaeT BO3IMOXHOCTb U3Y4nUThL ee
(ecnn et apyrux sapuawTos), "Hanepas”
oTAEeNbLHLIe cnosa. MNonpobywre - 310 HE
TaK YX CNOXHO, KAK MOXET NOoka3aTLCs Ha
nepBLIV B3rnaa.

U 8 3asepuienmne - oavH ManeHbkuia nc-
TOPUHECKUWN KYPLES3, CBA3aHHLIN C Tene-
rpadion a3bykon. Ee npuHSTO Ha3wLIBaThb
“mMopasnkon” vnu “aabykon Mopae" (no
dbamunuy Henoneka, KOTOpLIY ee npeano-
xun). 3o u cnpasennmeo, 1 Het. Camyans
Mopae peincrsntenbHo NPEANOXun KoOaM-
pogaTh Oykabl, Wudpul 1 cnyxebiibie 3HaKW
ABYMS BUAAMWN NOCLINOK - TOHYKAMW U THUPRE.
Ho cama “a3byka Mopse" He BbiHeCNa we-
NbITAHWS BPEMEHEM M, KaK NPUHATO roso-
PUTL, ONLITHOW akcnayatauvu. CoBpemeH-
Han “"Mop3anKa” (OHa NOSIBUNACK YXE B 3TOM
BEKE) 3aMETHO OTNUYARTCH OT OPUrnHANA,
XOTS KOAWPOBKA HEKOTOPbLIX CUMBONOB W
cosnanaert. [ |
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Penaxkuyusa xypHana “Paguo” no-rnpexHemy coaencTsyer paano-
moburensam 8 npnobperernun Habopos aeranen ans cOopku ca-
MbIX PA3HOO0PA3HbIX KOHCTPRYKUNN. L7ist TeX Xe ynrarenevi, KoTo-
pbi€ HE MOryT NMOCeTUTL Peaaxkuymio, Ha CTpaHuLax XypHana ne-
PUOANYECKN NOSABASIIOTCS ONUCAHUNST TAKNX KOHCTPYKUAY, HTO AAET
BO3MOXHOCTbL CAMOCTONATEbHO, NOA0DPAas HyxXxHbIe geranu, rno-

BTOPUTL KOHCTRYKUMIO.

CerogHsaLHng Pacckas — 0 TPexX KOHCTPYKUMSAX, KOTOPLIE MOryT
3aviHTepecosartb NoduTenert 3B8yK03arnuuchiBaIOLen 1 BOCHpPOn3-
soasiuer annaparypsl. o sonpocam npnobpereHus Habopos AN
STUX KOHCTPRYKUMA crieayer oopawarbes 8 penakumio (komu. 102).
Cnpaskun no ten. (095)207-77-28.

YCUJIUTENb-KOPPEKTOP

YCMAUTENbL-KOPNEKTOP npeaHasHaueH
JN5 NPEABAPUTENLHONO YCU/ICHUSR W HACTOT-
HOM KOPPEKLIUM CUrHana, NocTynaoulero or
SNCKTPOMArHNTHON rONOBKY INEKTPONPO-
urpbisarens unan anekrpodona. Heobxoau-
MOCTb NMPUMCHEHWS TAKOro yCnnTens Bb)-
3BaHa TEM, YTO HYXHO KOMNEHCUPOBAaTb
3asan Ha HU3WWX 4acToTax, NONYyHeHHbI
Npu 3anucu NPOrpamMmel Ha NNACTUHKY, a
TaKkXe YacTOTHbIE WUCKAKEHKUSI, BHOCUMLIC
CamMON INEKTPOMArHUTHOWM rONOBKOM.

— WHTErpansHan mukpocxema K548YH16.
yeunurens UMeeT ABa MAGHTUUHLIX KaHa-
na, NO3ToOMYy A0CTATOYHO NO3HAKOMUTBLCSI C
pPaboToN TONBbKO OQHOTO M3 HUX.

CurHan OT 27eKTPOMarHMTHOM rONoBKN
NOCTYNAET Ha MUKPOCXEMY Yepes pasfne-
nuTenbHein kosaencatop C1. YCunenHw
CWUIHan CHUMAETCR C NOACTROEHHOI0 Pesuc-
Topa RS — nepemeiieHmemM ero Apuxka

yCTaHaBneakdT HOMUHANBHOE BLIXOAHOE

HOro Hanpsikenus (250 mB) kaxaoro kaua-
Na ¢ NOMOLLBKD NOACTPOCHHOND PE3NCTON
RS. Ecam npu atoM Oynyr 3amerHbl wCKa-
KeHun, cneayetr nonobpars peauctop R2
Takum oOpasom, 11o0bI NOCTOSIHHOE HANPsi-
ACHUE Ha Bhisoae 7(8) MuKpoCxemut CTano
PaBHbLIM NONOBMHE HANPSIAKCHWA UCTOMHUKA
NUTaHus.

Mpn YCTAdHOBKE B :—Jnel(Tponpdurpuma‘renb
NAATY YCUIATERS KENATCILKHA PAIMECTUTL
Gnvxe K NOBOPOTHON HOXKE TOHAPMA.

MOXHO uCnNoNL3OBaTL 3TOT yCunurens-
KOPPEKTOP K C NLE3IDINEKTPUHCCKOM roNnos-
KOV, NSt 4ero napannenuio en HeoOxonu-
MO NOAKNIOMNUTL PE3UCTOP CONPOTUBNEHN-
em 4,7 kOm (KOTOPLINE, BOIMOKHO, NPUJIET-
cs noaobpar, Gonee ToUHO).

Ecnu ycunurens npeanonaraercsi npu-
MEHNUTh B 3NEKTRONPOUrPhLIBATENE CPCAHE-
ro Knacca, 1o ang ocnabnenun nomex oy
MEXaHU3Ma NPUBOAA fINCKA HaA0 yMEeHb-
wnTh NoALEM AYX B OONACTU HMIILUX Yac-
TOT. [Ainni 3TOro AOCTATOMHO YCTAHOBUTEL
xkonaencarop C2 emxkocinio 20.,.50 mx®.

YCWIINTEID
BOCNPOU3BEAEHUA

3ra KoucTpykums (puc. 3), NoCTPoGHHas
Ha mukpocxeme KS4BYHIA, npeanasnave-
Ha ANa NPEABAPUTENLHONO YCUNCHIUS 1 HaC-
TOTHOWM KOPPEKLMN CUrHana, noctTynamule-
ro 0T BOCNPOUIBOASILIICKH TONIOBKK Marin-
TohoHa 10 aMNAUTYALL, HeoOxoaumon U
NOAAYKU HA NUHCWHLIA BXOA YCUIMTCHN MOUL-
HocTy 34. Kak 1 8 NpeuidyweM yewnurene,
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Ecm rosopurh 0 napamerpax ycmaure-
N, TO OHW NOBONLHO BLICOKWU. HYaCTOTHLIN
Avanason — 20...20 000 My, curnan ycu-
AUBACTCH B 3TOM MANA30KE NPaKTUHECKH
Ge3 uckaxennit (KO3MOUUUECHT TrapPMOHMK
Ke npesbiimaet 0,05 %), a HomMuan,Hoe poi-
XO/HOC HANPSHDKCHUE YCUAUTENN AOCTUraeT
250 mB. Bxosihoe conporuBnerdne — Koo
300 kOM, a BbIXOA paccuuTal Ha NOAKNIO-
JYenue Harpyaku conpormsnenviem 10 kOm
v Gonee. Yennutenn ycroniupo paboraer
NpPU MATAWEM NOCTOSHHOM HANPSIXEHUI
12...18 B v notpebnsieTr Tox oxono 20 mA.

NpuHUMnuanphasi cxema yeunuiens-Kop-
pexkTopa npusesena Ha puc. 1. OcHoBa ero

£

Hanpsukenue. Peaucrop R4 npenotspauia-
eT CaMOBO30YXACHUE YCUNUTENSI Ha BbIC-
wux vacrorax. [Ana popmuposanumst cram-
DAPTHOWU aMNANUTYAHO-4aCTOTHOW XapakTe-
pUCTUKYM (AYHX) UCNONLIYETCSH HacTOTO3aBN-
cviMast oTpuuarenniian obparHas censdb,
ocyiuecTainsieman uepes uenouxy RZR3C3C4.
Lienouka R1C2 onpenenser ¢opmy AYX B
o6J1aCTN HU3LUINX HACTOT.

Oetann yevnurens CMOMTUPOBaHL! Ha
nesarHon nnate (puc. 2) U3 0LHOCTOPOH-
Hero onsbruposaHioro marvepuwana. Ha-
naxusanme cobpaHHon KOHCTPYKUMK CBO-
AUTCR K YCTAHOBKE BO BPEMSA BOCNPOU3BE-
AeHVf rPamM3anicu HOMUHANLHOIO BLIXOLL-

Puc, 2
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3AECh ABa OAVHAKOBLIX KaHana, NoaToMy paa-
rOBOP NOMAET TONLKO 00 OAHOM U3 HYX.

Mpu CKOPOCTH ABUNKCHUA NEHTLI MarHn-
TropoHa 19,05 cM/C 1 NOCTYNAOWEM C ro-
nosky curvane amnnurygon 1 MB ycunu-
Tens obecneunsaeTr pPabounit “HacTOTHBLIN
nvanaaox 40...18 000 My » sbIxoAHOE Ha-
npskeHune 250 mB. Koadduument venmuen-
HBIX UCKXEHUIN NPU 3TOM Ha vacToTte 1 klMy,
He npesbiwaer 0,2 %. PaGorvaer yewnurenn
NPYU TAKOM XEC NUTAIOWIEM HANPSIKEHUN, Y4TO
¥ npeabiaywsi, n notTpebnser npUMeEpPHo
Takol Xe TOoK.

Ans koppekun aMnIvTyaHO-4acTOTHON
xapakrepucTukun (AYX) B obnacTu sbiclumx
yacTor pabovero AManas3oHa CAYXUT KOH-
Jsexcarop C1, obOpasyowun emecre € vH-
AYKTUBHOCTHLIO MarHuTHOWM ronoBky napan-
NenbHbIR konebarensHbid KOKTYP, HACTPO-
eHHbI Ha vacTtory 18...20 xu. Curkan ot
BOCNPOUN3BOASILLIEN FONOBKY NOCTYNAaeT Ha
MUKPOCXEMY HYepeld pPasnenNUTeNbHbI KOH-
AeHcarop C2.

Ona dopmuposatma cranpapTHon AYX
NPUMEHEHa 4acToTO3aBuCUMan oTpuua-
TenobHas obparHas CBA3b Yepe3 UenouKy
R3R4C4. NocToanHaa speMeHn KOpPEKUMn
BbiOpaHa papion 75 MKC (Ans ykazaHHoN
BbilLC CKOPOCTI ABUXEHVIA NIEHTHI) 1 onpe-
AenneTcs] HoMuHanamu pesuctopa R3 u
konpencaropa C4. Pesucrop R4 orpaum-
yusaer nogrem AYX B 061acTv cambiX HU3-
WX YacrorT.

A8 ucnonb3oBaHus yeunurens socnpo-
U3BCAEHMA 0 MarHMTO(PoHe CO CKOPOCTLIO
Apuxenna nent 0,53 eM/c unn 4,76 cm/c
CNeayoeT WU3MEHUTL NOCTONHHYID BPEeMEeHU
Henu Koppexkuwn, CTaHAapTHOE 3HaueHwe
KOTOPOM NSl YKA3AHHBLIX CKOPOCTEN NONX-
HO pasHaTLes 90 n 120 MKE cooTsercTBeH-
HO. 3HauCHWE MOCTOAHHOW BPEMEHU KOp-
PeKUUN onpeaenfsercs NPoUaBefcHMeMm
R3xC4. HeTpyaHo noacunrate, 410 ANa CKO-
poctn 9,53 cm/c conpoTnenelne peancro-
pa R3 pnonxHo Obitt 39 kOMm, a ann 4,76
cm/c — 56 kOMm. Ecnu ycunurens npeano-
naraeTcs vcnosnbL3oBatb B MHOrOCKOPOCT-
HOM MarHnTogone, Ha NevaTHyio NnaTy yc-
TaHasAuBaoT peaucrop R3, HoMuHan Ko-
TOpOro oGecnounBaeT NOCTOSIHHYIO BPEMe-
HU [UIS1 CAMOW MEHbLILIGIH CKOpOCTyH, Ha Bonb-
WKX Xe CKOPOCTAX € NOMOLLLIO BHELIHEro
nepeknovatens napannensio R3 noaknio-
4T BHEWHUC Pe3nCTOPbl, HOMWHANLI KO-
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TOPbIX ROMKHL! OblTh paccyuTaHel ANK No-
NYNEHWUS CTaHOAPTHLIX NOCTORHHKbLIX BpemMe-
HU KOPPEeKUUW.

BuixogHO# curHan CHUMaeTcs ¢ peawvc-
Topa R5 n nopaerca Ha ycunutens moul-
HOCTN MmaruutodoHa. fletann ycunurenn
CMOHTUPOBaHLI Ha Ne1arkou nnare (puc. 4)
n3 donkrupoBaHkoro mMarepuana. lnary
xenatenbHo paamewarb 6nnkKe K ronoBke
BocnpousseneHun. CoeauHaTe yCMnUTens
C rONOBKOWM HYXHO ABYMA 3KPaHWPOBaHHbI-
M1 NPosoAamu (OTAENBHO KaXALIM KaHan).
SKPaHUPYIOWYIO ONNETKY KaxAaoro nposo-
Aa “3a3eMnRioT” TONBKO CO CTOPOHLI YyCu-
nurens,

FEHEPATOP TOKA
CTUPAHUSA

1 NOAMATHUYUBAHUS
(rcn)

FCh suipabaTtbiBaeT TOK CTUPAHKUA K NOA-
MarHuimBanua MarHUTHOM NEeHTLl B PeXu-
mMe “3anucek”. K 10CTOMHCTBaAM onuckiBae-
MOro reHeparopa CNneayeT OTHECTN Manbiv
KO3DDUUMEHT rapMOoHUK TOKa NoAMAarHu-
YmBaHus, cnabylw 3aBUCUMOCTL TOKA CTU-
pPaHusi U NOAMArHMYKWBAaKUA OT HaNPRXKEHWS
NUTaHUA, @ TaKXKe — OTCYTCTBUE HAMOTOY-
Hbix nagenun. Chepa NPMEHEHNA — MO-
HOoOHUYECKUE U CTepeodOoOHUYECKHe Mar-
HUTO(OHBI PAa3NUUHBIX Knaccos, MeHeparop
paccynTan Ha paboTy ¢ NbbiMn 3anNucCel-
Balowen (ynMsepcannHoi) n crupaiowien
ronoBkamu,

HeMHoro o xapaxrepucrukax 'Cn. Yac-

TOT@ TOKa CTUPAHUK-NOAMArHUYUBAHUA —

He MeHee 100 klu, a MakcvManbHblid TOK
crmpanua — He menee 100 mA. MNpwn atom
KoadOUUMEHT rapMoOHUK He NpesuiulaeT
0,5%. Menepatop Tpebyer A8YNONAPHOro
NCTOYHUKA NUTARUS Hanpaxesuem 2x12 B
v noTpebnaer Tok He Gonee 35 MA.
Pabora ICll ocHoBana Ha nocnenosa-
TENbHOM PE30HAHCE Hanpsixenun koneba-
TCNLHOrO KOHTYPA, COCTORWLCro U3 CTUPAIO-
wen ronosku, NOCNeA0BaTENLHO BKAOYCH-
HOMO € HEeV KOHAGHCATOPa ¥ aKTUBHOIO CO-
npoTnenenusa (B 4aCTHOCTKW, conpoTuane-
HUA pesuctopa R10 u conporusnexsus ro-
NOBKKM NOCTONHHOMY TOKY). Ha pesoHaHc-
HOM HacTOTe KOHMTYpa TOK 4Yepesd Hero pa-
BEH HanpaxeHuo Ha suixoane CH, penewx-

Puc. 4

HOMY HA aKTUBHOC CONPOTUBNEHUC KOHTY-
Pa, U He 3aBUCUT OT UHAYKTUBHOCTY MONOB-
K. KoadPpuumeHT rapMoHNK HaNPsxXeHus
Ha KOHAEHCAaTOpe KOHTYpa OKa3bigaercs
HaEMHOMO MEeHbLLe, YeM Ha CcTupaloulen ro-
NnoBke, NO3TOMY UENnU noamarHuynuBaHus
NOAKNKHECHBI K 3TOMY KOHAEHCATOPY.

MpuHumnuanbHan cxema MCIMN nsoGpaxe-
Ha Ha puc. 5. leneparop coGpad Ha OY
KP544Y126 — WnpokononocHoM cnepatm-
OHHOM YyCwUIuTene C BLICOKMM BXOAHLIM
CONPOTUBNRHVEM, HNIKUM YPDOBHEM LIYMOB
U BbICOKUM OuicTpoaencTsmuem. onoxu-
TensHyl obparHyo censb B [ClN cospaer
mocT BuHa R1C1R6BC3, kotopuin onpene-
nNer 4acToty BupabarbiBaemblx CUHYCOU-
AanbHbix koneGaxuvn, Ana agToMaTUUecKon
perynupoBkn ¥ crabunusauvn ycuneHus
cnyxut uenouka VD1—VDS5. MNoacrpoetitbii
pcauctop R3 onpeaenseT pexnm paboTel
OV DA1. Buikmouarens SA1 nameunsner pe-
XuM paGotbl FCTI: npyn 3amMKHYTLIX KOHTaK-
Tax oH He paboraer. KoHeuno, Buikawua-
Tens SA1 pacnonaraidr 8 KoMmyrarope
pexuMos maruutohona.

BuixoaHoM xackan Ha TpaHauctopax VT1
u VT2 obGecneunpaet 1Hoo6Xx0AUMBbIA TOK
qepes3 MarinTHLIe ronosku. Tox cTupaHmns
3a3BuCHT OT conpoTuanenns peaucropa R10,
a TOK NoAMarHnimBaHvisn — o1 conpormene-
HURK NOACTPOECUHLIX peaucTopos R11 1 R12,
Ana ymerblueHusn NCKaxeHni CurHana Tuna
“cTynennka" skmouen peaucrop R7.

MNpu ncnonesosanun MCI1 o kavywewom
marnntodone konpeHcarop C8 He nonano-
Curcs.

[Deranu redeparopa MOHTUPYIOT Ha nna-
Te (puc. 6) na OAHOCTOPOHHEIo (hoNLINPOo-
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BAHHOro marepuana, a nnary ykpennsior,
ckaxeMm, Ha obwen nnate marintodona.
Mepen noakn'iEHNEM UCTOYHUKA NUTA-
HUS ABUXKU NOACTPOEMHbLIX PEe3uCTopos
R11 u R12 ycranaenusaior 8 npasoe (no
cxeme) nonoxenue, a pe3wnctopa R3 — 8
cpenree. Hanaxusanue 'ClN 3aknovaercs
B yCTaHoBKe TPeBGYeMOoro T0Kka CTMpPaHMa 1
noamMariHusmusanng. Ans mamepeHuna Toka
cTUpaHua napannencHo pesucrtopy R10
noaxkniouaeT ocumnnnorpad. Uamepus na-
AEHUE HANPRXKCHWN HA BTOM PE3NCTopPE U
3Has Cro CONPOTUBNGHUE, MOXHO PacCun-

TaTb TOK. [1NaBHO TOK YCTAHABANBAIOT NOA-
CTpoeyHbiM peanctopom R3. Ecau Tpebye-
Mbil TOK YCTaHOBUTL HE yaaercs, cneayer
noaobpare pesucrop R10.

OnTuManbHLI TOK NoAMAarHMsMBaHuUs
JanuceblBaCLWEn (yHUBEpPCanbHOM) ronoskmn
YyCTaHaBAKBAIOT NOACTPOEYHBIMU PE3UCTO-
pamu R11 v R12, Ona 3aToro pa3puisaior
NPOBOAHNMK, CORAVHAIOWIMI 3aNNChIBAIOWYIO
(yHmBepcanbHyi0) ronosky ¢ obuwum npo-
BOQOM M BKAIONAIOT B Pa3pblie PE3UCTOP
conporueneHuem okono 10 Om. NMocne npo-
BEAGHUA U3MEPEHUS cneayeT BOCCTAHOBUTL
UCXOQHOE COegUHEHVE.

C yKazaHHbIMK Ha CXeME8 HOMWHANnamw
3NeMENTO8 reHeparop paccunTad Ha padoty
co cTuparouwen ronoexkon 3C12.21.0 (kac-
CeTHbIN BapuaHT) unm 6C24.19.1 (kaTyweu-
Hei). Mpy ucnonL3oBaHuK Apyron cTupaio-
LWEeW ronoBkn (BMECTD pPeKxOMEeHNOBaHHbIX)
HaCTPauBalT B PE30HAHC Nocnenosareib-
HLI KonebaTenbHbid KOHTYD. [ns 3T10ro K
KOHTakTy 7 nnatel (1 obwemy nposoay)
NOAKAKYART ocumnnorpad wnu MUaANK-
BOMILTMETP NepPeMeHHoro Toka 1 noadopom
koHgeHcaTtopos C7 n C8 pobusawrcs
nanbonbiuent amnautyas! konebauui,

OBMEH OnNbITOM

JOPABOTKA
ABTOMAIHUTOJIbI
“30/1A-320-CTEPEO”

Marsutona “3ona-320-crepeo” umesrT cy-
WEBCTEEHMbI HEQAOCTATOK — CNMLWKOM "OCT-
pyro" HacTponky 8 CB ananasocne. Qns ero
YCTPaHBHURA B NPABMHUK MarHuTons: Gl Bue-
DEH AONOMHUTENbHBIA OPraHd PorynupoBKu —
“YOMNaR HACTPOMKA", — NO3BOARIOLMM “pac-
TAHYTH" mOO0K y4acToK Ananaiona. B xaye-
CTEO Oprana perynuposxu Obin MCNONp30BaAN
perynayop vembpa, nonb3oBaTbCA KOTOPbLIM
NPUXOAUTCA O4EHb PBAKO. MNpn nepeaenke xe
Cbin 4OCTUrHYT GUKCHPOBAHHLINA NouLeM ANX
B 06nacTK BLICWKX IBYKOBBIX HACTOT, 4TO CO-
OYBOTCTBYST YCTaHOBKE perynaropa tembpa
B KPanHee Npasoe NONOXKeHue,

Aopabotke nogseprHyra nevarsan nnarva
PBryARTONOB rPOMKOCTM 1 1embpa. Ha Hen
NepoepPe3aanb: 488 NPOBOARLIME ACPOXKH 1 J10-
NOMHUTENBbHO YCTAMOB/IGHH ABA NOCTORHHBIX
pesucropa R11 1 R12 8 coorsercrimm ¢ dpar-
MEHTOM NPUELNUANBHOK CXeMbI, NHPUBOABH-
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HBIM Ha puCyHke, BHOBb BBOAWMBIE L8N NO-
Ka3aHbl YTOMUBHHLIMK NuHuArMW. [TopcTpoey-
HbliA peaucyop 4-R3 (nnara A4), perynupyd-
WU yNpaesaowes HanpaxeHue Ha Bapuxa-
nax, cneayer yCraHoBuTb 8 cpeaHee nono-
XeHue (HYepes OTeepCTUe B NNATe), OPUBHTHU-
pysct NO wanuy. Crenexs “pacraxku” Gyaer
338UCBTL OT CONPOTUBNOHUA NOACTPOBHHOIO
pe3ucTopa 4-R3, perynupyertca xe OHa py4-
KO peaucropos R11, R12.

ABTOPOM NEPEABNAHB HBCKONLKD asToMar-
HUTON, U BCE BNAABNbUB EAUHOAYLIHO OTME-
4aT NOELIWEHMe yaoOCcTRa NONL3OB3HUA
npuerHukoMm. NoaobHLIM xe 06pa3om MOX-
HO nepeaenars v Marsurony "3ona-310 - cre-
peo”, HO, eCTECTBEeHHO, C NPUBA3KOA K ee
NPUHUNNNANBHOW CXEME.

10.GEAOPOB

r.Heponron, Axyrus

Oy pegakiiii; Npy NPeanOXKeHHOM B 33-
MBTKe Napannehbiom BKNKOHEHWKM NOPBrsEeH-
Huix peaucropos R11, R12 1 noacrpceunoro
peaucrTopa 4-R3 CymmapHce conpoTusneno
peaucropos R11, R12 Gyner MEHHTLCA NO IKC-
MOKBHTE, 4TO HaNMIBOXHO NPUBeAOT K HEpPAB-
HOMEPHOCTY "“PACTaXKU" 6 KOMUE ¥ HA48NO
avanaaoda. OaHaxo, ecnu UCKMKYUTL NOA-
CTPOByHLIN pe3ucTop 4-R3 1 3amarHnTe nepe-
MerMbie peauctopel R11, R12 wa peaucropn!
C NUHEMHOWM 3aBUCUMOCTLIO CONPOTUBACHUA
OT yrna noOBopOTa Py4Ku, Crenerb “pacrix-
ku" Oyner nepocrarounon. Npu 3amene xe
Asyx pesuctopon R11, R12 ogHums nepemanx-
HbiM PE3UCTOPOM MEHBLLUGIO CONPOTHUDABHMUA
C MMHERHON 3aUMCUNMOCTRI) NOCTRAAZGT NPO-
cvora nopaborku, NOCKOALKY B aBTOMarHi-
rone “Sona-320-crepec” perynatopu rpomM-
KOCTU ¥ TeMOpa BLINOAHEHLI B BUAR EAUNOIO
flgerynnpououuoro ONOKA C BLIKNIOMATENOM.

akum 06Pa3zom, NPLXOAKUTCR MMPUTLCH C HEe-
PABHOMOPHOCTLIO "pacTaxku”, Ter 60nge 410
npy paboTe C NPUEMHVIKOM HEoBX0ANMOTTH
TOMHOrO ¥ PADNOMEPKOro OYCHeTa HacToT, KaK
NPasuno, He BO3HUKABT.
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AOCKA OBbAIBAEHWH

IHonan cucreMa coopa

JTAHHbBIX HA OITHOM YMIIC.
MAX186/MAX18S8.

[Mpumenss MAXI86 u
MAX188, Bl nonyuacre jise
3aKOHueHHbIc  12-pa3psjiHble
cucTeMbl COOpa JIaHHbIX, B KOTO-
pbIX HMCIOTCH BCE Heobxonu-
MbIC AHAJIOrOBbLIC M LHDPOBLIC
(hyHKUMRN: 8-KaBANLHBLIA MYJib-
THILIEKCOP, IMPOKONONOCHAS
CHCTEMA CUMTHLIBAHUS M OCTAHO-
Ba,  MCTOYHHK  ONOPHOrO
Hanpsixkenusi Ha 4,096B (MAX
186) ¢ MaJibIM TeMnepaTypHbIM
NPEAGPOM, TAKTOBLIN reHepa-
TOp, ObLICTPONREHCTBYIONIMI
ALLIT u nocaepoBarenbHbin 4-
WhKHbI  vHTepdeic.  Tlpu
HCIIOJIL3OBAHHK  BHYTPEHHEH
TAKTOBOH 4acTOThbl THIUYHOE
BpEMst IpeobpasoBaHus cocTas-
NSET SMKC, IPH HCTION b30BAHUH
BHCHIHETO reHepaTopa - OMKC.

MA X186 nmeeT 8 BXOIHbIX
kananos. MAXI88 - 4
JchpepeHMaNbHbIX KaHalla.
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MAX186EVKit

KonuecTBo BHeRUX KOMIIOH-
CHTOB I 00eHX MHKpOCXeM
MHHHUMH3HPOBAHO.
MUKPOCXEMBI BLITYCKAIOTCSI
B 20-spmopuuix DIP-, SMD- u
SSOP-konycax juist KoMmepue-
CKOI'o, NPOMBILUICHHOTO ¥ “mi-

A/D CONVERTERS
| [ 1
_|FAST CONVERSION (<100 ms) (SLOW CONVERSION (>50 m'sal
(SAR/FLASHA/DS) | | (SEEINTEGRATING A'Ds)-
-8 BITS _| LCD DISPLAY
| :
SINGLE I MULTI I
HENY HANNEL | LED DISPLAY
| 108ITS
1P INTERFACE
12 BITS
— |
SINGLE MULTI
CHANNEL || CHA
MAX186
RAEIGE) — MAriee
| TeBs

litary" - reMnepaTypHbIX iHana-
3oHoB. Ilpu Takux pasmepax
Bb) 9KOHOMHUTE MCCTO Ha NeYvaT-
HOW nnaTteé MW CHUXKaeTe
CTOMMOCT JIo MHHUMYMa. O06a
THIIA pabOTAIOT OT OJIHONOIOC-
woro (+5B) nim tBynoniocHoro
(+5B) ncrounnkos nuranns. B
HOPMAaNbLHOM peKUME padoTbl
THIIMYHOE noTpediicHue ToKa
cocrasnaeT 1.9 mA.a s pexume
“Power Down" cHuxaercs 1o
2HA.

J1nsi MCKIIOUEHIS 3a/ICPAKEK .,
CBSI3AHHLIX € DNpHOOPCTEHHCM
BHCUIHUX KOMITOHCHTOB M CO3-
JAHHEM ONbBITHOI'O MAKETHOIO
obpa3uma, Mbl nipejiraracm Bam
nabopbl  MAXIS6EVKit «
"Modul 80C32".

B - nabop MAXIB6EVKI
Bxopar MAXI186 U BCE
BHCILHHC KOMITOHEHTLI, Tpebye-
MbBIC JUISI 3aNYCKa JIAHHOH MU-
Kpocxembt. B cocras "Modul
B8OC32"  BxopsT:  MHKPOKOH-

5)S spezial-Electronic KG

117571 Mocksa. JTcusuckin npociiext 148

Tea: (095) 433-67-33, 438-61-87, dakc: {((195) 434-94-96
191104 C. llclcpﬁvpl yar. Poieena 3. kn. 21

Ten: (812) 275-38-6(), 275-40-78. 272-24-7)

shakce (812) 273-21-8S

tposinep 80C32, uHTEepdeic
RS-232, EPROM Ha 8 kBaitr,
craruueckas namsTb Ha 32
kbaiT 1 cxema koauposauus
aipecos.

[Tporpammuoe obecnevetue.
nocrapyisicMoe ¢ HabopoM,
HCMNOMBL3YET MporpaMmy, 3a-
nucadHyto 8 EPROM st obe-
CneUCHMSI npouecca nepefasiu
JAHHBIX MEX /1Y MUKPOKOH-
rTponsepoM u EVKit.

Tlhuxoquiiie
Kk Hau Ha
Es1cmalbice

CBA3b-95

15-20 masn,
Mockga, BK Ha
| Kpacnoit Ilpecne,

ciiweng 7265
|

Tenedon otaena peknambl 208-99-45, renedhon/thake 208-77-13
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AO3T “CHUHTE3”

BLICHIJIAET
HAJOXEHHbBIM NJATCHOM

PAJJMOHABOPDI

+sHOBHUHKA! “AOH ua Z-80”. IlewyatHas nnara,
mukpocxema Z-80, cxema. Llena - 30000 py6.

cHOBHHKA! “Tenedpon Ha nsyx MHKpocxemax’.
[TeuaThas nnaTta, mukpocxembl 1008BXK-1 u S61JIE6,
cxema. Llena - 30000 py®6.

«sHOBUHKA! Konctpyktop “OI'OHEK”. Hauunnaio-
e paauonmobuTenu cobepyt M Hlywar paboty 3a-
AAIOLCTO TEHEPATOPA M NOBbIlAKLLEro TpaHchopma-
Topa. [Iutanue - 4,5 B. Cxema, HHCTPYKUKS no cbop-
Ke, neyaTHas nnata, QeppHTbl Aa% HAMOTKH, KOH-
aeHcaTopbl, auHuctopsl. Uewna - 100000 py6.

vV “Tenedon wa oanoii mukpocxeme”, IlevaTHas nna-
Ta, Mukpocxema LO08BXK-1, cxema. Lena - 30000 py6.

Y “Komnbiotep ”ZX-Spectrum-Pentagon-48K”. [Teua-
THa8 nnarta, KBapibl, MUKpocxeMbl Z-80 1 1818BI'93,
cxema, HCTpYkUus. Llena - 70000 py6.

VIlopratuenas paamoctanmumus “MOJIHUA”. Yac-
Totva - 27 MTI'u, paamyc aeicrsus - 10 S xkum, IleuaTnas
MJIaTa, MHKPOCXEMbl, KBAPLIbI, TPAH3HCTOPDI, (MIbTPbI,
cxema, uuctpykums, Lena - 60000 py6. 3a otaenbHyro
IaTy: kopnyc paauocranuu - 30000 py6., cnupansHas
aHTenHa 0,2 M - 20000 py6.. Teneckonuueckas
auTenHa 0,5 M - 10000 py6.

TEXHUYECKAS IOKYMEHTALUS

cHOBHMHKA! METAJJOHUCKATEJIM, ITATDH

INIPUBOPOB PA3JIMUHON CJIOXHOCTH.
[IpuHuMnHanbHble CXeMbl, ONHCaHWs paboTbl M
XApPAKTEPUCTHKH MeTannouckaTenel, odHapyxuBaro-
IHX YCPHLIC ¥ LBETHLIC METAJINbI B [PYHTE U CTEHAX
3naxHii Ha tnybune 0,06...0,S M. Llena - 50000 py6.

VCXeMBl o WHCTPpYKUHH AJAA pPeMOHTA
Buaeomaruurodouon: BM-12 (20000 py6.),
BM-18 (60000 py6.), BM-25 (50000 py6.), BM-27
(50000 py6.), BM-1230 (60000 py6.), BML[-8220
(50000 py6.).

Vv Katanor “CHHTE3-95” - BECIUVIATHO. B xara-
aore: paanoHabopbl  “pagMOXyuKoB”, 3JIEKTPO-
paspitiuK  JUIA  camosawuTel  “Meu-37,  cxembl
METAJJIONCKATENCH, KHUIrk O KOMIILIOTEPHLIX T[pe-
crynnenusx. Msgenus:  ynuBepcanbHblii  xozep
“SECAM", nacrpoeuHas ayauoxaccera, NapojibHoe
OXpaHHOe YCTPOMCTBO M Ap.

Hns noslyueHus xaranora npUUNIMTE KOHBEPT C
Bauwmum aapecom.

Bcee 1enbl ykazanbl Ha 1. 03. 95,
6e3 NOYTOBBLIX YCHAVT.

3asBKH HANPaBJIATb NO agpccy.

103031, Mocksa, ad. swm. 101.

[MpeanaraeM AMACPCKHE YCAYTH H3NATEALCTBAM H NPCANPHATHAM.

Konraktublit Tenegon 197-73-31
(380HKTL ¢ 18.00 o0 21.00, xpoMe BbIXOAHBIX JIHEH)

®upma ~ SPHT ™ npepnaraer:

o xomroTepsl IBM PC AT 286/386/486 no wnxuM ieHaM;

o mpHHTEpM, GilokM GecnepeSoRHONO MIHTAHNS, MY/INTHMENA;

* TIPOTPRMMNO-TeXHNYCCKNe KoMmuieKest i cesan [BM PC:
¢ EC-7040, EC-7032 u mp. ALIITY EC 9BM, c ALIITY CM6315;
¢ EC-5025, EC-5012 u ip. EC HMJ1, ¢ HMJI CM5300.01.

' (095) 943-70-42 (nH, cp, nT ¢ 10 20 17 4ac)

Q®upma “ACT” npeunaract
* ocipuuIorpadsl OJiOo-, JBYX-, YCTHIPCXKAHAILHDIC
¢ noJIocoi npornyckanus xo 15, 25, 50 u 100 MI'y;
* BOMLTMETPBI  YHHBCPCANILHLIC,  MYNBTHMCTPLI,
BOJILTMETPSI, MPOOHHKH,;
* OIHOKAHATIHLIC NOPTATHRHB I pagocrasi i (27,2 M),
* OBICTPOJCHCTBYIONIME KITOYCRBIC TPAH3HCTOPDI;
* MardHTHbLIC H YUCTAIHE JHCKETHI 5,25";
* APTOHOMHbBIC CHCTCMBI CHrHajmsaunu (AHIIIHS)
Wi aproMoOmIIcH, CKIaioB, KBAPTHP, A4y, JIHYHOL
Oc30MacHoOCTH.

103045, r. MockBa, ab. aw. 50.

TenedgoHnl: (095) 925-4575, 917-7401.

HT® “DVL” pa3spaGarsipaer, IpOH3BOAHT i peanusyer: 3
THAR MHOrO(YHKIHOHANLHBIX KaJIPOBBLIX CHHXPOHH3ATOPOR;
JICLLCBYIO paauopeneiinyio o s TV; TpaHckojeph!,
KOMMYyTaTOphl H JIp. conyrcraymouee obopynopanie.
BricTpo B N0 pasiHynmM  lienam paspabartninaer  crie-
HHATIH3HPOBAHHLIC YCTPOICTBA 110 TCX. 3a/IAHHAM 3aKAIUHKA.
JunepaM - Buivojibie yenonis. Rudopmanns no reiedony s
Kummnnene (0422) 26-06-82 (daxce), 23-31-41.

AO CAMAPCKMH 3ABOJ “3KPAH"

npenjaraer:
* IIpuemuuk CTB - B 060i MECTHOCTH C Heyse-
pPeHHbLIM rnpHeMoM nporpamMM Pocckiickoro TB: oaus
npUeMHHK o6GecnedHT HECKOJbKO ABOPOR, MOCCNOK HJIH
LeJIbiK TOPOAOK KaYCCTBEHHLIM CHIHAJIOM UBETHOrO M
yepHo-Gesloro H306paXieHHR, MMO3BOJKUT OPrauK30BaThL
TPaHCJAUKIO BHAeo3anuce#. Tlosoca nNpHHHMaeMBIX
yactoT 3661,5...3688,5 Ml
* YKB-nepenatauk “IIYM-30" n03BosHT oOpraHu-
30BaThb B Bauwe#t MecTROCTH coGeTBeHHOe paaHoBeUlatue
B paddyce Ao 20 KM B MOHO- H CTepeopexxume B
auanasone 66...74 M.
* PapuopenerHas cranuma “Komnuaekc 5M”
(ananason 11 I'Tw) nossosut Bawei ATC, oTkasapuiuch
0T JIOPOroCTOSIIUMX KabeJbHLIX JKHMHHA CBAI3H, Oprauu-
308a7b o1 30 no 240 Tenedounnix xawason (¢ annapa-
TypoH ysuloTHenus o 960) ¢ nepesadeit HHpOPMANHK B
aHaJIoroBoM H IwMbponom BHUJLE. Boawnoxkna
ROMOAHHTEALHO ¢ TesiedoHIOR nepeaaya TeJeBH3HOHIOH
H 3BYKOBLIX NPOTPaMM, raseTHIIX M0OJOC.
* YabTpa3sykossie pacxogomepmt “AKYCT-
POH" un “PACXON-7" c¢ Toumoctvio 0,5..1 %
H3MepsIT KOJIKYCCTBO TPRHCHOPTHPYEMOH no
Tpy6onpononam auamerpom 10...1400 MM Bosu, HedTH,
HeTEeNpONYKTOR, KHCJAOT H JIp. JKHIKOCTCH, CHH3AT
Bawy naatexH 3a HCNOJAL3OBAHKC BOMOH, 1103BOJAS
MJIaTHTL TOJLKO 33 PEasnbHO H3PAacXONOBAHHYI) ROAY.

Anpec: 443022, r. Camapa, np. Knposa,24
Tenedonvr: (846-2) 27-18-54, 29-25-97.
Paxc (846-2) 27-18-34.

TenechoH oraena peknamb 208-99-45, Tenedhon/chakc 208-77-13
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LUTMTUOHCKUE CTPACTHU

. MAKAPOB, r. MockBa

Cneayoumii BapnaHT NPoOCNyWNBaUms —
C noMoulLid paavomukpodona (“xyuka”},
nMTalowerocs or TeneoHHon NnHUN, — N0-
cravouno nonynsipen (puc. 4). Mpwu cHaTUN
TPYOku v npu Bui3ose aboHenTa Ha peawvc-
Tope RS nanaer Hanpsxenue (3...4 B), po-
CTaTOMHOE JUIS NNTAHUSI NPOCTOro Nnepepar-
4mnka. MNonbdopom pesucrtopa RS MoxHO no-
nyunts, n Gonbliee HanpsikeHue, Ho nNpu
arom OyACT OULYTUMO CHUXEHMUE MPOMKOGC-
TV Neperosopos Ha 3Tom TA, 410 MOXET
NPUBECTY K PaCcCEeKPe nBannio “xyuka"“,

Ha tpauaucrope VT1 cobpan renepatop
N0 CXeMe eMKOCTHOM TpexTouku. Bouixoa-
1o KOHTYP L1C2 MOXHO HAaCTpoUThL Ha Tpe-
Oyembin qrana3oy 4acToT U3MEHEHUEM EM-
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KOCcTY KonaeHscatopa C2 vinu 4nicna emTkoB
kartywku L1. AsTophl BeiweynomsiHyton 6po-
WIopL! NPUMEHU/IN B KavecTne L1 kaTywky
13 8 sutkoe npopoaa N3N 0,5...0,7, Hamo-
TaMHbLIX Ha Kapkace guamertpom 4 mum. MNapa-
MeTpuyeckuid ctabununaarop sa crabunm-
1pone VD1 orpanvuavsaer nogasaemoe Ha
Tpau3ucTop VT 1 Hanpsxenue nurauma. Mo-
aAynsumn obecneumnsaeTca 3a CHeT nameHe-
HUS PA3rOBOPHOro TOKA, NPOTEKAIOWEro No
TencdhoHHON NUHUK,

Tpausuctop VT1 - KT3102E nuGo
KT3102; ecnu B3aTh TPaH3UCTOPbL! Cepmnn
KT315, TO 13-32 MEHBLWEr0 CTATUMECKOro
koahppuunenta nepenaiv toka Oyayr
yMEHbLICHLI KOIPDUUMEHT yCUNCHUSI U
DanbHOCTL nepeaasv. Kowgencaropor —
MBM, pesuctopsl = MAT-0,125.

Bnaropaps mManomy wucny nervanewv ta-
KOW PaanoOMUKPOdOH YMELACTCS! B Mano-
raGaputioM kopnyce. MoXHo NpocTo Co-
Gpatb pagnomukpodon Ha neyaTHon nna-
Te 1 3anuTh KOMNaykiAoM, NPUAAas yCTpon-
CTBY NpamMoyronstibivi By, Hegocratok Ta-

* Oronvanne. Havano ci.’8 "Paguo”, 1995,
Ne 3.

44

PALWVO Ned, 1995 1.

KOro pagnomMukpodona — HeBuLicoxas cra-
GUNBLHOCTL YaCTOTLL.

Mpocnyuimpatue ¢ NOMOULLID KOAOBOIro
MUKPODOHHOr0 YCUNUTENR RBAKETCS, NOXa-
AYH, OAHUM N3 CAMbIX CAOXHbIX U BbIXOAUT
32 paMKv naHHow crartbn. NpuHumn npo-
CNYWMBAHNS COCTOUT B CNCAYHUWECM: Bb!
3BoHUTE 13 NKCONM TOUKU CTPAHLI NO HYX-
HOMY TenedoHy Co BCTPOCHHOW B HEro 3a-
panee onpeneneHion NPUCTaABKown, Halbl-
paemon “tenedoHHOE yx0", B cpaly noy-
Hocurte K Tpybke NoPTaTuBHLINA "TOHANBHUK”
— FEeHeparop, M3nyyaiowmii 3ByK onpepe-
nenHow vacrotel. Curnan npoxoavt no nu-
HUM Ha Tened o, asTooTBeTHUK "Tenedon-
HOTO yxa" pearupyer Ha 3BOHOK WM WYHTU-
pyeT nuuno conpotusnennem 600 Om. MNpu
arom ATC nepexnioyaet Tenedod Ha npu-
em »n nepenavy undopmaumn. Mukpod o
NONOXEHHOWN Ha Tenedhon TpyOku ynasnu-
BACGT BCE 3BYKU B KOMHaTE U Nepenaer ux
Nno rencdoHHon AvHK Ha TA 3BOHRULErO.

LWupokoe pacnpoCrpaHeHue noayumnu
paavoMmukpogorbl, UNK KaK UX elle Hadvl-
BaoT “3aknagkun”, “paaunobarn”, npencras-
nsouwe cobot MukponepeaaTyuku. Paanyc
aAencraus y nyHwux obpasLos, Kak Npasm-
N0, He NPesLItLACT HECKO/ILKUX COTEH MET -
POB NPY NPIMOY BUAUMOCTHN K 3HAYNTECNb-
HO MeHbiue B nomeuieHuax. CospemeHHan
anemenTHas 0as3a nos3sonner co3nasarb
pPanoMukpo@dOHbl B AOMALIHUX YCAOBUAX.

PagnomMunkpo®oH, Kak v HanpaBReHHbLIA
MUKPoOH, NO3BONRET NPOCNYLINBATL Pa3-
roeopsl, Begyuecs B kade, pecropaHax.
B Takmx cnyusasx rpomkan my3bika, Kak,
BNPOCYEM, W WYM /IbIOUIEHCH BOAL!, HE CNa-
CaeT, Tak KaK y HanpasnesHoro MmMkpogo-
Ha OMEeHb y3Kasi aguarpamMmma n paavuoMmk-
podon Gyaer npruHMMaTL 8 AaHHOM Cnyyae
CUNbHBIE PEYEeBLIE CUrHan.l.

Paavomukpodox No3sonser BeCTn KOH-
TPOMb 32 ABMXYLLIMMNCH 0OBLEKTaMK, KOHEY-
HO, ecnu OH Bbin 3apaHee NPUKPenneH X
obvekry mnu noaGpoweH B €ro aBTomo-
Ouno.

MOXHO HalTK BENVKOE MHOXECTBO CXem
pagnoMuknodoHoB, xoTs 6wl B [3 — 6]. Kpo-
ME TOro, Cxembl PaaMoMuKpPogonos Npu-
BOASATCH B OPOWIOPAX ¥ NNCTKaX-NHCTPYK-
uusx, NPOAasaeMbix Ha paavopuiHkax. Ho
Hepenko (N0 KoMMepHecKuM coobpaxenu-
AM) NpeanaraeMuie cxemMol AarTces 6ea Ho-
MUHANIOB AIETanen u copepxar kak Gyaro
Obl cayuaniible ownbxu. MNostomy, 4TO0LI
cobparh N0 TaknM CXEMaMm PajiuoOMUKPO-
¢OoH, HyXHO ObITb O4EHL BHUMATENLHLIM N
WMEThL COOTBETCTRYIOWYIO NOAFOTOBKY.

OrnuuunrensHas ueprTa “3aknanku”, npui-
UMNUaNLHAs CXeMa KOTOPOM nokasana Ha
puc. 5, — manoe auepronotpebnenve v mu-
HuaTiopHLIe rabaputet NPW AaNLHOCTY ACK-
creus 50...70 M B yCnosmax npsamon suau-
mocTy. Tpanamnctop VT1 (KT3102r) ¢ Gon-
WwuM koaddpuumentom ycunenus obecne-
YMBAET yCuheHue curdana ¢ Mukpodona
BM1. Ha Tpaxauctope VT2 cobpan rene-
parop NO CxeMe EMKOCTHOW TPEXTOMKW,
NcnonL3yercn HacToTHast Moaynsaums ¢ no-
mMoulbio Bapukana VD1, Kavyiwkuv L3 v L4
obecne4mnsaioT TpanchopmMaTopHyio CBA3L
¢ anTeHHon. Apoccenu L1 u L2 1eobxoau-
Ml ana Toro, YTobu BY cocrasasuowan ¢
reHeparopa He NPOXoAU/IAa Ha YCUNUTENL U
HE nameHsina pexum pabotnl TPaH3UCTOPa
VT1.

3AnexkrpeTHLin Mukpohon MK3-3 MOXHO
3aMEHUTb LAPYIMM MUHUATIOPHBLIM,. KoHAEH-
caropom C4 nogcrpansalor 4actoty nepe-
naryuka na YKB auanasone na ynoOGnuim
yuactok, a C5 yCcranasnueat aesuaumio.
B kauecrre aHrennnt WA1 ucnonsayercsi
MHOFOXUNbHBIA NPOBOA AnmHoN okono 30
cMm. Katywsku L1 v L2 namoranw Ha Geppu-
TOBOM CTepxHe auameTpom 3...5 MM (MOX-
HO UCNONBL30BATL KONLIL TUNOpasmepa K6)
n coaepxar no 25 sutkos npoeoaa MN3B0,2.
Karywka L3 6eckapkacHas n nmeer 6 sut-
KOB nocepebpeHHoro NpoBoAa AVaMeTPOoM
0,5 MM, HAMOTaHHOro Ha onpase anamer-
pom 7 mm. Paiom Pacnonoxernl 2 surka
karywkun L4 w3 toro xe nposopa. MNuratwor
“3aknagky” OT AByx nocneaosarensio co-
€ANHEHHBIX AAUCKOBLIX akkymynsitopon A-0,1.
Kapnyc cnansator, nanpumep, mad ponbrn-
POBAHHOIC CTEKNOTEKCTONNTA.

YaepeHubvivi pansHuii NPueM CurHanos
paauoMuKpodOoHa 3aBUCUT, KOHEBYHO Xe, OT
YYBCTBUTENBHOCTU NpPnemMHnkKa. Ananus
napameTpPoB paauoMuKpogoHoB, Npoaasa-
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INEKTPOHUKA B BbITY

eMbIX Ha PaauopsiHKax 8 MutuHe u 8 Lla-
pyubLIe, nokazan, 410 kak bwt Hn pacxsa-
AMBANU NPOAABLLLI-KYCTapu CBOM QETULLA,
RCE YCTPONCTBA UMEKOT 0CTATONHO CKPOM-
HBIE NAapaMeTpsl. Bnpowem, ApPyroro OXu-
JaTh W He NPUXOLANTCS.

MNponasaemvie papmoMHKPogOHEL, LEHL!
Ha KOTOpLIe KONebnaTCsl B 3aBUCUMOCTH QT
3anpoces U CMEeNnocTn NpoaaByos, cobpa-
Hbl NO TREXKACKAQHON cxeMe Oe3 Kakow-
abo crabunvzaumn, MNoatomy yxog, vac-
TOThbI HECYILEW PaAnOMUKPOdOHA HACTONL:

KO 3HaumnTelIeH, YTO NOPOW CTaBUT B HeNnoB- |

KOC MOJIOKCHME NpoaaBua, 3acrasnsin ero
BCSIKUA pa3 NOACTPAUBATLCH Ha HYXHYIO
4acToTy, NpUHMaeny YKB npuemMHukom.
B paavonaGoparopuu wxypHana “Pagwvo”
Obina vCnwtaka nnara paavomvkpodona,
npuobperennas B Llapyubiie. MoaknouieH,
xaK TPeboBanoct B MMCTPYKUMK, MUKPOh O
A3MLUL, antenna - NPoBOA ANVHON OKONO
1 M 1 onetaeHT nuranusa. Kakosa xe Ouina
A0Ca/1a, KOra nOCHe BCEX HACTPOEK yia-
ROCL "BLIXATL" MAKCUMAALHYIO AaNLHOCTL
cBnan B 20 pas mMeHbLIYID, “eM YyTBEPXAA-
ETCH B MHCTPYKIMN.

KoHcTpyuposauuve paguomukpodona -
penpocras 3anavua, Tpebyrulan cneuvans-
HOW 2neMCHTHOWM 6a3ul 1 BLICOKOW TexHOo-
horuu nponsnoacTia. Beab, ¢ opHon CTO-
POHLI, AN NONMYNeHUs BLICOKON crabwnb-
HOCTW NEePLAATHMKA ¥ MaNbIX VICKAXEHWIA
curiana 1pedyIcsl CAOXHLE KBapLoBa-
HLIC FEHEPATOPBI, & C AAPYro — KANOXEHO
OrpaHnuene Ha pasMeps! paauomnkpotho-
na, ero norpebasemuir Tok, nuranme. Yue-
HLIE ymuw U3 cneucnyxG cmornu Ha Gec-
KOPNyCHbIX MUMKpocxemax cobparte paauvo-
MHKPOQOHLI, yMEWAEMuIE 8 QUALTPE Cu-
rapetul. Ectb u 6onee MUHUATIOPHLIE 3K-
3eMnNNnpel, HO AN HUX UCNORL3YETCS Aua-
nasou pabouwnx vacror 200...500 MIru. Y
kopoOenuukos xe Murvna un Llapuupiwa
pasuomukpodoHbl — Noxa nuwe 3abagHasn
UIPYLUKa C MOLWHOCTLED He bonee HeckoNb-
KX MUAAUBATT Y AanbHOCTbIO He Bohnee
30m (BMmecTo pexknamMupyembix 200...400).

A Tenepn HECKONBLKO NPAKTUHECKMX COo-
S8ETOB NO JalUTe 0T INONbLIXATENEN u npe-
CTYNHLIX 3nemedToB. lpexae Bcero, onpe-
nenure NopsnocK BeacHusi AenoswiX Geceq
no Yenedony (He cnedyer secrv cnyxel -
HLIG PA3rasopL! NO AOMALLHNM TenedoHaMm),
onpeaenTe Kpyr Ny, [IONYCKaeMbix K TCM
MK 1MHBIM CEKPETaM, a ANR NEPEaain Ma-
TEPWanNos, COAEPXAlMNX KOMMEPHECKYIO
TaiHy, nonpobyinTe UCNONLAORATL YCTON-
YMBbLIE KAHANLI TBA3M (C HAPOYHbLIM, C KUC-
00Nb30BAHUEM KOMNLIOTEPHLIX wndpaTo-
pos). .

Ecnn sppyr nouyscTeoBanmn, Y10 3a paMu
YCTAHOB/IEH KOWTRONL, TO MCII0/IL3YWTe BO
gpemsi Oece/ibt CUCTEMY YCNOBHOCTEN w
cosHatenbuo geanmhpopmaun. He Haswi-
saute ganmunmo, ortyecToo cotecenHnka,
KOHEYHD, ecnu 310 No3ponser aruker. Ha-
3yauasi MecTo U BpeMs BCTReun, MOXHO
NepexomTL Ha YCNOBHOCTN, XOTOPLIC 4ONX-
HLl OPraHW4HO BNUCLIBATLCS B KOHTEKCT
BalLero prasropopa. Npuyunre K onpeneneH-
HOMY NOPSILIKY BCACHURA TenepoHHbIX Nepe-
ropopos 4neHoB Balen CeMbW — MOXET
ObiTh, UM HE BCEraa cnenyer coobuwate 0O
TOM, rAC Bbl HAXOAWUTECHL W KOrna sepue-
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Tecb aomon. Mpu waHTaxe CO CTOPOHL!
NPecTynHbIX rpynn He nanvkynute n, ybe-
AMBUIVCD, HTO 33 BaMV. HET CNexku, NO3so-
HUTe C TenedoHa-aBTOMaTa B BulOpaHHyK
OPraHU3auvio, HanNPUMEpP MWINLMIKD, Npy-
4YeM ayuwe seero, YToOb 310 caenan vauy
Apyr (nomuure, 4T0 YenedoHb MUNMUMIN
TOXE MOryT rnPOCAYLIUBATLER),

AN 331MThl NOMELWECHWIA 0T NROCAYWW-
BaHus HeobXoauMo NPUHATL MEPbI R KX
anykousonsuvn. Ha okka cneayer nosecute
WTopY:, NpPr NPOBEAEHUn NEePEerosopoBs
Guino Obl HENJIOXO BCE AUILHWE JNEKTPO-
npubopu! BLIKNIOwMTL. MNoMellede NonXK-
Ho ObiTb NPOBEPCHO HA NPEAMET OTCYTCT-
Bus NepepaTyumxkos, Tenedontbie annapa-
Tb! CHaGXenu 3amTon, Ha OKOHHLIE CTeK-
na ycTaHOBNEHbI WYMOBbie Nepenar wyy,
Npw npoknagke moObix Kabenen sHyTpwm
noMeLLEHni HeoOXCAUMO NOMHUTL, YTO OHU
ROMXKHLI ObiTe B 3KPAHMPYIOULEN CINETKE,
MUHUMAJILHOM ANukb!, a NPU Nepeceuenuuv
C CMCTEMamMu OTONNEHUA, ANEKTpooCBeTH-
TenbHhIvVM NPOBOAiaMu Nponefrate NO BO3-
MOXHOCTW NEpneHAMKYNspHo. Jaxe akpa-

HUPOBAaHHbIE kabeny (B KOMNLIOTEPHLIX Ce-
T8X), ECAV OHU PACNONOXEHL! rapannens-
HO, pacnonaraoT He 6nvxe 30...60 cm apyr
ot apyra.

Pacckaxem © HEeKOTOPLIX YCTPONCTBAX
npeaoTBpalleHus nNPoCHytnsalna Tene-
GOHHHX annapartoB. CyuiecTsyeT oueHn
NPOCTON METOJy CPLIBA NPOCAYWNBAHUS
Bawero vtenedoya npyv MCNonL3oBannuu
merona BY wasoaku. flockonbky moaynu-
PYIOUA DNEMEHTOM ABASIETCA MUKPOQOH
TA, TO /AICCTATOUHO NOAKNIOMUTL NMaRaNNent-
HO eMy Koraencatap emxocTuio 0,01...0,05
Mr®. Tenepb BY coctvabnawouiasn Oyper
npoxoauTh yepea TA, NPaKTVHECKU Mutysl
Mukpodon ~ Bellb rayGuHa MOAYNALIUK
ymenbiuaercs Oonee uem 8 10000 paas.
He¥MHOro cnoxuee npeasTBpaTmuL NPoCHy-
wupaline TA yepes 3BOHKOBYO UenL. Ha
puc. 6,a nokasana Heaareninmpan cxema
nopasnexus ILAC 3uoHKOBOWN KATYILKKA NPU
BO3NEUCTEMN HA HEC 3BYKOHLIX BOMH. [lpa
KpemumesnuiX Anoana, BKAIOUenttbiX BCTPeU-
Ho-napannenuyo, 00pasyiot 30Hy HeMyBCT -
BUTENLHOCTK ANt Mukpo-3LC (RonLT-am-
nepias xapakrepucrvka AMoaos npusese-
Ha Ha pwuc. 6,6). Peanctop RY obecne'n-
BaCT AONONHUTENLHOE NOABACHUE MUKPO-
TOKOH OT HasoauMbia DLC B KaTylLKe 360NK-
ka. B 70 xe spemMs nanpsxkenue suizosa TA
caobonHO NOCTYNACT HA 3BOHOX

Ha pvc. 7 npyueCiACHa cxemMa euie OAHO-
ro NOAOOHOIro YyCTPORCTRA, 3aLMINAIOILErsd
TenchounLi annapar o1 nochylimBanms.
Ero ocHOBHOE OTNIVMNE 3AKNIOHACTCH B UC-
MONL3OBANUY AARYX NAP KPEeMHMeBbLIX U0~
N08, a TakxXe KOHAENCATOPOB ¥ KaTylwex
MHAYKTUBHOCTH, COCTABARAKIUUX BNEMEHTDI
Aononnutenbibix pvnbTpos BY nanpaxe-
HWSI.

Cyui{ecrpyer 3aumia or NOACAYILNBAHUA
METOAOM KOMNbIOTEPHON wudpPOBKY CUr-
HaNoB € NoroubLI0 ckpemGnepor. MNMpriuw-
NUaNBLHLIC CxeMb annapaTypPbl AOCTATOUHO
CNOXHbBI ¥ HE ONUCLIBRIOTCH B OTKPLITON
nuteparype. Pabotaer Tunoron wudgpatop
vaK. Peuenov curial NOAGTCH HA aHano-
ro-undposoit npeobpasopatens N Aanee B
aupae umdpoBoro koga — B 3anoMuHaKulce
ycTpoicTeo. C HeGonLLWON 3anePKKon no
BPEMEHN NO CNELUANLHOMY KOAY HaunHa-
erca shGopka ua namaty v nepepasa B
ARHUIO J1IBOMMHEIX NOCHINOK. [poLecc 3ann-
cu — BuOopku waet napanneasio. Ha oko-
neyHoM TA npoucxoanT oOparHbivi npoLece
C BbIGOPKOM NO COVTRETCTRYIOLUICMY KOAY U
npeoGpasosaninem ALIN o peueson curnan.
Bce npouecces! CTPOre CMHXPOManposan,
ANS HEro B NVHKIO NEPEAANTCS! CUHXPOHU -
aupyiouwe nocoinkv. AL u LIAMN paGora-
10T ¢ OOPAaTHLIMU CBA3SIMU 151 KOpPPeKTn-
posanus owmGoK. Monnon rapatrim Hepac-
i pPOoBKU ATa annapatypa fatb HE MOXeT,
HO B peanuiom MacuiTaGe sBpeMenn aocia-
TOUHO, “TO0OLI uuopmanvn ne Gouina pac-
wudpoBada o veuenue 2...3 1acos ¢ npu-
MEHEHVEM KOMNLIOTEPOoR, NOCNA YErQ CeK-
PETHOCTL MHhopMaunn MOXET yxe na
UMETL HUKAKOro 3HasieHus.

3awmra TA OT HernocpeACTBEHOro noa-
KIHOUGHUA B NNHMAI0 — 3TO BoNLILC opranv-
3aUMOHHAS 3a0aua, WeM TeXHUUCCKaR.

CpwiB NPOC/HYUIMBAHUS YEPRA OKOHHLIE
CTEKNA HETRYHO OCyLIeCTBUTL, NPOMOJLY-
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SNEKTPOHUKA B BbITY

IMPOBAaB NOMEXOn OKoHHoe cTekno. Peso-
HUPYIOILUM 3NICMECHTOM MOXeT CNYXUTb
NLE3OBNEMENT, KOTOPLIA XECTKO KPenuTcs
Mo LCHTPY CTeKNa Jiis 06ecneHeHmst Max-
CUManNbLHOoM amMNNnTy/ibl, Takoe yCTpOWCT-
so cobpano Ha TTJ1 mukpocxemax, notpes-
NAOUMX GONLIONA TOK, NO3ITOMY NPUXCLUT-
Cst MCNONL3OBaTL ceTenon GROK nNuTraHu,
AMNMUMTYAA MOAYNAUMKM CTeKNna CToNnsL Be-
VKA, MTO OHO NpaKinieckn e “owyuaet”
ronoc Npu cpeaHen rpoMKocTU nPousHo-
wieHus). Kpome 1010, NLe3odnemMelT moay-
NUPYeT CTEKNO Ha Pa3HblXx 4acToTax, “To
cwe Gonbiue 3aTpyaHsiet NoAYHEHWE WH-
hopmalmm yepes ciekno.

Cxema Gonee NpocToro yCrponcTea ain-
NPOCAYIMBAHNSL “ePe3 OKOHHOE CTEeKNOo
nokazada na puc. 8. B xavecrae monyns-

pel — MNT-0,125, avon ~ cepuun 12 vunn
B9. BmecTto nueszousnyyarens 3M-3 mox-
HO B3ATL NKGOK APYron NLe3oU3NyHaTeb.
Lpoccens L1 HaMaTLiBaloT Ha GeppuTOoBOM
CIEPXHE UK Konbue. Y1UCcno BUTKOB A0/1K=-
HO ObLITb MakCUManNLHLIM, TakK KaK 3TO no-
3BONUT NONYHNTL CTAOUILHYIO NOCTOSIHHYIO
COCTaBNSIOULYIO, BbILENAHHYIO AETEKTOPOM.
MpanyvpytoT Npnbop © NOMOWWKLIO reHepa-
Topa BY, oTmMeuas N3MEHEHNE YyBCTBUTENb-
HOCTW C UAMEHEHWNEM HaCTOTHI.

PassickuBan B NOMEuUIEHUU CNPSITAHHBLIS
nepeaaTr™iukv, BLIABUHBLTE TeNCCKONMUHECKYKD
antenny npubopa v mepnenno obonaure
nomeweHne. NpUHLMN NOUCKA B3AT U3 "OX0-
Thl Ha nuc”. Ecnu nobGnusocrtu paGotaer
MOLLIHAA CTaHLUMsI, YMEHbIUUTE ANuHY am-
TEHHb!.

&

Topa ¢ "acrorount 50 I'u nenonwayercst 00LIt-
Hoe manorafapurnoe pene NocTOosIHHOro
Toxa (P3C22, P3ACY). Ha suiBoAbI OGMOTKM
NOAACTCH HANPSIXKEHUE HyTh HWAKE NOopPora
cpabartuiBanus. Kopnyc pene xecrko kpe-
NMTCR K CTEKNY KNeem.

Texuuueckue cpeacTsa NPOCNYLLUBAHUS,
YCTAHOB/NICHHLIL B Balem aome mnu odu-
ce, MOXHO ODHapYXuTe TLLATENbHLIM OC-
MOTPOM BCEro NOMEILIEHUSI C NPUMEHEHN-
eM WHAWKATOPOB NoNen n NICTeKTopos pa-
avoudnyuennn. MNpuHunuantKas cxema
HECNOXHOro AETEeKTOPa Pannosont nsobpa-
XeHa Ha puc. 9. Lerekrop KOHTPOoRupyer
awnanaaon yacror ot 60 go 400 Mlu. Ha-
crpavBarh ieTexkTtop npwy noucke YKB nepe-
[aTUMKOB HYAXHO U3MEHeHueMm AJInHbl Te-
NecKONUUECCKOoN aHreruut WA1, AHTeHHa
BOCNPUHMMACT PAAUOYACTOTHLIC BNeKTPo-
MartunTHeie KoneBanus, KOToOpPbLIC 3aToMm
nevekimpyiores auoaom VD1, fipoccens L1
1 konaexcarop C1 — 310 punuTp HY, KO-
TOPLIA YCTPAHSIET BLICOKOHACTOTHYIO CO-
cragnaowyo. flance HY curnan nocryna-
€T Ha ycunutrens v curHanusatop. B kaue-
CTBE CUrHanNu3aTopa NPUMaHeH MynLTUBNG-
paTop Ha TpauaucTopax VI3 u VT4, Younu-
TEeNb BYXKACKAAHLIK Ha TPaH3ucTopax VT 1
n VT2,

Mpwv HanvurK pajguonsnyueHus TPpau3uc-
TOoPR VT 1 OTKpLIBaCTICSH, fance OTKPLIBAGTCH
VT2 u curnan ¢ mynetusuGpartopa nocry-
naer Ha nbe3owanyyarenn HA1, KOTopbIn
AOCTATOMHO MPOMKO CUrHanuavpyer o pa-
Gore nepenarunka, Hanpumep paanomMuK-
pogdrona.

Bce rpanaucTopnbl 8 JIeTEKTOPE paavo-
gonn - KT3102B, soamOxHa 3amexa M
KT315r, Konpiencartoput — MBEM, peaucto-
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B 3aknioueHne OTMETUM, TO NPUBELeH-
HLIC B CTATLC CXEMbI B3STLI W3 -OTKPLITLIX
ucrounnkos. Cobpars N0 HUM YCTROMUCTBA
NO CUnNam Naxe HaunHawWmM paguonrotu-
Tensm. KoHevyHo Ke, CTarbs He OXB8aTuiBaeT
BCEX BO3MOXHbIX CNOcoB08 NONyueHUsI Uki-
hopmaummn, HO 00 OCHOBHKLIX 1 pacnpocTpa-
HEeHHBLIX AaeT npegacrasnexdne. Ha ocHose
npuBEAEHHbLIX CXem paavocnioburenn Moryr
NONLITATLCH CKOHCTRYMPOBaThL Bonee cnox-
Hbie yCcTponcTsa, Hanpwumep, wwudparop
peyesLIX CUrHanos.

CerogHua camonennHan n npodeccuo-
HaNbLHAN annaparypa Ans NPCCAYIWNEaHna
U SHTUNCACAYWMBAKUR YXE nocTynuna B
NPoOAAXy HA PAAUOPLIHKYU 1 B CNeyuanmuav-
POBaHHLIE MaraduHbl Mcckeel, C.- MNerep-
Oypra, MuHcka. [lymaetcs, ata crarsa no-
MOXET BaM NyHWE OPUEHTUPOBATLCH NP
coseplwelnn nNoKynku, Ko He 3abuiBaunre
BEYHYIO UCTUHY: NOCTYNANTE C APYrUmMK Tak,
Kak xoture, 41006l NOCTYyNanu ¢ samu.
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HA KHWXHOW NONKE

E. TYPYTA, /1. QAHLM

NHTEMPAJIBHbLIE
MUKPOCXEMBbI - YCUJTNTEJTA
MOLUHOCTH HY

B knure cobpannt caenenms o Gonee
uem 850 uurerpanuiuix YHY, suinyckae-
MbIX TaKUMK BeAyuwMn (brupmami Mupa,
kak National Semiconductor, Toshiba,
NEC, Telefunken, Sanyo, SGS-ATES wu
AP., a Takke NPCANPUSTIuSIMU SNEKTPOH -
HOWM NPOMLItLNCHHOCTY 8 CTpawax CHI,

Haubonee BaxHbie napamMeTpul Mux-
pocxem YHY — avanal3on HaNPsxKeHuwi
NUTAHUA, MAKCUMANLHAN BLIXOAHAS
MOUWHOCTL, “ACTOTHLIA AVANA3oN, Tui
KOpnycos - ceeneHb! 8 Tabnuue!. B knure
NpeacTasnennl TaKkXe 3SNEeKTputeckue
Cxembl NOAKNIOHeHNST MUKPOCXEM, PEKO-
MEHACBAHHLIE TOW Whn nion Gupmon-
uarotosurenemM. ECTb 30€CL 1 [aHHbIe
06 oTe4ecTBeHHbIX aHANOraX MUKPOCXEM.

Khura “UnTerpansible MUKpPOCXembt =
ycunutenu mouHocTy HY" npeacrasnsi-
€T 3HauUTEbHbIA UHTEPEC Uit CNneuna-
NnucToB U paguvoniobnTenewn, 3annmMmaio-
LWUMXCS NCNbITaHUSIMK ¥ PeMOoNTOM Obl-
TOBOW PAAVOINCKTPOHHOW annapaTypst,
0COBE1HHO UMINOPTHOM (PaUONPUEMHIA-
KO8, MarHnuTopoHos, B T. 4. asToMODUIIL-
HbiX, NNENEPOs, Tenecsn3opos n Ap.). Ona
guinywena tupaxom 100000 3ka. u npo-
QaeTCH B KHUXHBIX MaraavnHax Poccum u
cTpan CHI.

yennurenu MOouHOCTYU HU3KOW MACTO-
Tol ABHAIOTCH OfiHum 13 nanbonee oOT1-
BCTCTBCHHbLIX Y35i0B cospemennon Oui-
ToBOWM pajuoannapartypul, Ocoboi no-
NYNHPHOCTLIO B NOCAG/HES BPEMS! 11051b-
3yioTcst YHY B nirerpansHoMm nenonne-
Hun. BOT notemy npeanaracmMas BHma-
HUK uutatenen xuura Oyaey Becbma
nones3xHa.

Yeunuteny mMotHoCTH HU3KOW 4acTo-
Thl SEASKOTCH OfHUM K13 Haubonee oT-
BETCTBEHHLIX y3N10B CoBpeMeHHOn Oul-
Topon pagueannapatypul. Ocoboit no-
NYNSIPHOCTLIO B NOCAGAHER BPEMS NONDL-
3yioTcs YHY B8 vHTerpansHom venonue-
Hun. BoT notiemy npepnaraemas BHnma-
HUIO unTarencin kuura Gyaer ansa Hux
BECHLMA NCNEIHA.

Pecnybnuka Mongosa,
nagartenscrveo “Virginia”, 1994




ANEKTPOHUKA 3A PYJIEM

PAONOKAHAJT OXPAHHOU
CUTrHAJIN3ALUNU

NMPUEMHbBINA BJ1OK

0. BUHOIrPALQOB, r. Mockea

Jrov crarbey pepakuus 3asepuwaer pacckai 00 aBsTomoOu/ib-
HOM CTOPOXEBOM ycTpovicTse, obecneunsalowem rno pagnoka-

Hany HernpepbsiBHbLIA KOHTPOMb 3&8 COXPAHHOCTbIO asromolbuns. B

nepsoy crarbe (“Paauo”, 1994, Ne 3) Gbinn paccMmoTpeHs BO-
npocst wnppavnmn-gewmnppaymn, so sropov (1995, Ne 1) — no-
APOOHO onucaHa KOHCTPYKums rnepenaowero 0aoka, ycTaHas-

JINBAEMOIro H& aBToOMOOUIb.

B riomeueHHon 34eck cratbe — pacckas 00 ycrpovictse v pabo-

Te npuemHoro BAoKa CUCTeMbI, KOTOPbLIY snanener asromMoounst

HocuT ¢ cobow. B nybnukauny OCBELYEeHb! TakXe 0COOeHHOCTH
PACpPOCTPaHe s PatnoBOSIH U NMPEACTABNCHbLI KOHCTRYKUN aH-

TEHH.

Mpviemnwin 610K cocTOUT U3 COBCTBEH-
HO npueMiivka 1 pewmndparopa. dewvd-
patop noapoGHO onucan B crarue “LWud-
paTop v AenugpaTop pagnokaHana asro-
cropoxa” (“Paauo”, 1994, Ne 3, ¢c. 30—32),
1103TOMY OCHOBHOC BHUMaHME 3eck, Gyaer
oTAaKo npveMHnky. Ero Hazuavwesve — "gbt-
nosnTh” N3 3upa curtan ceoero Nepenar-
Ymka m npeobpasosars ITOT CUTHAA Tak,
4To0GbLI 0GEcneunThL HopManbHyio pabory ae-
wndparopa. Cxema NnpueMHyKa nokasaHa
HAa puc. 1,

Yeunutens PY curnana, BoIA@AEHHOro
BXOAHLIM KolTypon L2C2, BLINOAHEH Ha nO-
neswix Tpanaucropax V1 n VT2 B kackoAn-
Hom BKmouennn. Kontypet L2C2 v L3C3 Ha-
CTpOEeHbl HA HEeCYILYIO “aCTOTy KaHana —
26945 klMu. Npeo6pasosatens PY curkana
8 curvan MY cobpan Ha murnocxeme DAT.

HacTtova rerepoamia f, 3apana kpapue-
BbIM pesonatopom ZQ1, ona moxer Obith
HUXE MAK BLILE “ACTOTLI PAAVOKaHana Ha
465 kM, Npwn §,=26480 kI kanan 3eprant-
Horo npnema (25015 xlN'y) copnaner ¢ ka-
Hanom 36 B cerke A, a npu 27410 k' — ¢
Kananom 2 (27875 ki'u) B cerke F CB (Siti-
zen Band). 31n espoieiickue CEeTKN y 1ac
APAKIVICCKU HE HAXOARNT NPUMeHcHus, Nnoo-
TOMY BEPOSITHOCTL NOSIBNCHUA “3ePKaNbHONU”
noMexu B o06oMx aTUX CAyanx noxa ele
BectLma mana, HTo0bl NPUHUMATL JloNoNHK-
TENLHLIC MCPLI NO ee ocnaGnema.

MN4Y-curkan, puaencHvuil NLE3OPUNLT-
pom ZQ2, noctynacl HA BXOA MHOTOMDYHK-
uuoHanbHon Mukpocxemn DA2, coaepxa-
iien yeunurens curnana N4, AM aererrop
W ycunutens 34. [lanee cvrHan nocrynaer
va Bxoa komnapavopa DA1 (no cxeme pe-
Wwagpatopa va puc, 4 p ynoMaHyTon cra-
ThE), KOTOPLIM yeunupaer n ¢hopmMupyet
OTOT HU3KOUACTOTHLIA Curnan.

Tok, noTpebnsemuiil npuemHsLiM 610KoM
[npy Hanpsskenun Nutanuvs 6 B, B pexume

OXuaaHnsa He npeswiaeT 5,5 MA, B PLXU-
ME TPEBOXHOM curHanuaauwn — 7 MA. MNpu-
eMHUK coxpanseT paboTtocnocobHOCTE NpPU
HanNpsKeHnk NATALKUA B Npenenax or 4 no
9 B. HyBCTBUTENLHOCTL €0 — HE xyxe 2...3
MKB.

Y3en nuranus nprenioro 6noka suinon-
HEeH No cxeme, N30OPaxXEHHON Ha puc. 2
(Ha cxeme pewmndparopa okaszaH 0OWUN
cnysan nutanus). Korga npuemtbii 6nok
paboraei BHe foMa, OH NUTAETCH OT BCTPO-
exHom Garapen GB1 ("KopyHa", "Huka" unn
camogensian Barapesi anemenrtos nubo
aKKYMYNATOPOB C o0wWwM HANPSIAEHUCM
6...9 B). Joma xe npuemMHbiin BNok nuraioT
OT CETEeBOro vCTOMHWKA, NOAKNIHACMOro
xabenem K reesqly pasuvema X2, npy 3T0M
ecTpoenHan Gatapes GB1 oTknouaercs.

MuRuaTiopHei pasuem X2 — o1 MUKPO-
KanbXynsiropos; MOXHO UCNONLIOBATL TaK-
Xe ceicson pas3bem OT NOpPTaTUBHLIX Mar-

HUTOMOHOB € KOMOMHMPOBAHHBIM N TaHK-
eM. [Ipy camMocToNTe/ILHOM MIroTOBHEHIN
pasbema cneayel yuectb, MTO NPy BBeAC-
HUW BCTABKM B rHC3A0 HANPSAKCHUE HA KCH-
TakTe 1 AOMKHO NOSIBAATLCH TOALKD MOCNe
pa3Mbikanus koutakros 1w 2.

Kpome y3na nuranwsi, 8 npuemiioM 6no-
K€ MHAaue, YeM Nokasaio Ha cxeme netmd-
paropa, NOCTPOCH CUTHANLELIA y3en (puc.
3). MNMockonbky B8 Aclwngdparope Ba NOru-
yeckux anementa — DD6.3 u DD6.4 — oc-
Tanuck cnoGoanbiMU, B CUrHANLHOM y3ne
MCNONbL3CBAHO BKNKYEHME NLE3OU3NYHaTe-
nst BF1 uepes Gydeptuie mireptopb DD8.3
v DD8.4. 310 no3e0nno ysenuintb rpom-
KOCTb TPEBOXHOI O chrHana. Mue3oanemen-
Tel 3pykoudnyyartensi 3-1 sknoyenu Na-
panicnLHO (Ma cxeme puc. 3 s ynpotue-
Hus1 A300paxen 0AHOINENMEHTHBLIM U3NYyua-
TCNDL).

ECTt UESHAMUTEALHLIC WM3MCHEHUSI U B
caMom J1ieiundparope. Tak, BMeCTO KHOI0M-
HOro nepeknouarens SB1 "Pexum oxpatnt”
NPUMEHEHA KNOMKA C JaMBIKAKILIINMK KOH-
raktamu (puc. 4). MNMopsaok nonuaosanms
DTON KHONKOW OCTANCS NPEXRKHUM,

Kpome 31oro, nameHcbl HOMUHANL! pe-
auctopos R1 n R2 (24 xOm nmecrto 39 kOm),
R4 (16 xOm pBmecto 7,3 kKOM) n Konaenca-
topos C1 (33 mx® smecio 15 mr®) n C2
(10C0 n®d smecro 510 nd); xonnencarop C4
3ameHen apyms -~ okeuanbiM 220 mxMx16 B
v kepamuieckum 0,15 M@ (Ha pyuc. 2 oHK
oGoataveHn coorpercisento kak Cd.1 n
C4.2 ¢ vinpekcom f).

(Mpuemunin Bnox MOMTUPYIOT Ha nevar-
Hown nnare paamepamu 120x90 mm ¢ Bul-
pe3aMn AN PasMeLLIeHNs PE3CPBHOro uc-
TOUYHWUKA NUTAHUSI U AHTEHHOro rHespa. ke
U3roTasnueaior w3 JIBYyCToporHero (Ppon.-
FUPOBAHHOro CTEKNOTEKCTONUTA TONUAMHON
1,5 mm; Qonbra ua cropoHe, npoTMBono-
NOXHOW NEYATHLIM MNPOBOILINKAM, VIMEET
BLIGOPKYW A/t NPONYCKA NPOBOAHUKOR Wi Chy-
ANT 001w NMPOBOLAOM W AKPaHoOM. [levann
MONTUPYIOT CO CTOPCHBLI 3Kpana. Heprex
nnarbl NPEACTABNEH Ha puc. 5.

MorTaxubié 10MKW HA nnare, uMeoLLme
KBagparHy Gopny, Heobxoaumo npona-
siTb ¢ oBeux ee CTopoH, MCnonbL3ys Nuto
BLIBOA ACTanK, NGO KOPOTKYIO NPOBONOY-
HYO NEPEMBLINKY. ITU TOUKU AONKHLI ObiTl,
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SNEKTPNHECKN COoenUNHEHbLl C 3KPaHOM.
Cnnowxas XupHan NUHUS Ha Nnare ycnos-
HO OTAENNeT AeTaliv, OTHOCAUIMECH K Npu-
eMHUKy, OT netancin pewudparopa.

KonraxtHoe none newwudpatopa pacno-
noxewo no obe croponbl Mukpocxem DD2
v DD3. uhposoe 0Go3HaieHUe TOMEK KOH-
TakTHOro nong Acwwudparopa COOTHETCT-
ByeT HOMEpaM BLIBOANB XryTa Ha ero cxe-
me. Kax v B wwudparope, coeamiesne aTux
TOMEK NPOBOAOYHLIMK NEPCMLINKaMK C NALO-
COBbIM NPOBOAOM NUTAKUST COOTRETCTRYET
eAuHnLe B undporombunayum, a ¢ o6wmm
NPOBOAIOM -— HYNIO.

Oxcuaubie xounencaropul K50-35 (vnm
NoAOGHLIC MUHUATIOPHLIE) CMOHTUPOBAHLI
Ha NNare HEecKonbko HeoObLMHO. BbiBoaw
KOMIEHCATOPAa NPONYCKaT B OTBEPCTUE B
nnare, orruBaioT 8 NPOTUBONONOXHLIC CTQ-
POHBLI ¥ NPUNAnBANT K CODTBETCTBRYIOUIUM
QONLTOBBLIM NAOCUIALAKAM.

Avionw VD1, VD2 B fletndppatope npeayc-
MOTpeHb! Ha Nnate anst oGecnevweHun Boa-
MOXHOCIU peanu3osar, TPaAUIMOHHLIA
BapuanT pPe3epBHOIro nurauusi ¢ AnoaAHON
PA3BIIKON,

MNueaohunsutp GMN1M-60.01 (ZQ2) moxer
OuiTh 3asaenen moObiM 13 cepun GN1M-60,
DIM1N-61. Fopstcs U Apyrue punsTPb! Ha
3Ty 4acToTy, MMEIoLIe NoNoCcy NPonycka-
Hus He menee 3 klMy, BoaMoxHO NntuL No-
Ipelyercst M3MEeHUTL HOMUHASLI Pe3UCTo-
pos RS v R6.

Kontyphuuie Karyuikd HaMaTubiBay na
NOJIMCTUPOJIOHLIX KAPKACAX ANAMETPOM S
MM C OCeBbLIM pessLOoBLIM oreepcTrem M3
o1 XxapOonunuHbivi NOACTROoEYHKUK. KaTyiu-
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kv L2 v L3 copepxar no 18 suTkoB npoBo-
na N3B-2 0,33, HaMOTKA BUTOK K BUTKY.
Karywxku caasau L1 v L4 — no 3 surka npoBo-
Aa N3BLUO 0,2 — HamaTkIBaOT NOBENRX KOH-
TYPHLIX CO CTOPOHLE “333eMNeHNOro” Bui-
BOAA Katywikw L2 v Boisoaa karywkwn L3,
CoeaAnHeHHOro ¢ NAKCOBLIM NPOBOAOM NK-
TaHWA.

K nuueson naxenu Xopnyca nnara npw-
KpenneHa asyma pyMtamm M2. Ha nanenn
TaKxe YyCTaHOBNEHbI BLIKNIOMATE b NUTAHUR
SA1 (noboM MUHUATIOPHLIN, HANPUMED,
NA9), apykoson nwezonanyyarens BF 1, aun-
1enHoe rue3no X1 (CP-50-73dB; oro cMmou-
TUPOBAHO HA CNEeUnanbHOM KPOHLLTEHHE M
BLIBEAEHO HA BEPXHUWA TOPEeL Kopnyca) w
rHe30Baf 4acrb pasbema nuranua X2.
NepenHsn nanens M3rcToBACHAa N3 AUCTO-
BOr0 yAaponpoyHoro nonucTupona. Ha puc.
6 noxazaua obulan KOMNOKOBKA NPUEMHO-
ro Gnoxa (kpuitika CHATA, Nnata OTKMHYTA;
NPOBOAHMKM K THE3jy pa3bema X1 oTnas-
Hbl),

Tpanaucropul VT1 v VT2 moryT Obith 3a-
MEHEHDL! OAHVM ABY3aTBOPHBLIM, HANPUMEP,
KN350E. Ho 310 MOXET NOBECTH K HEKOTO-
POMY YMEHLILIEHUIO YCUINEHMS NO PAANONAC-
Tore. MNpu ueoGroAUMOCTH YNy IInTL KN3-
OupaTensLHoCTh U yBennyutbh obulee ycu-
nexure TpaxTa s yeunurens MY smecro uenu
R10R11C13 BBoast LC-kOHTYP, KaK noka-
3a10 Ha pmc. 7,a. Karywky LS mMoxuo uc-

noAbL30BaTL OT KoHTypa MY nopraTtueHoro
TPaH3NCTOPHOro npuemnnka; Cpu., — em-
KOCTb KOHAEHCATOPa 370rQ xonTypa.

Bxopnon koutyp L1L2C2 co crauvonap-
HOW BHELUHE! anTeHHon MoryT OuiTh 3ame-
HeHbl MarHuTHown anTeHton WA1 (puc. 7,0),
HO 97O, OMEBMAHO, 3ACTABUT CYILIECTBEHHO
CKOPPEXTUPOBaTh KOMMNOHOBKY NPUEMHOro
Onoka. OCHOBOWM MAarHUTHOM 3HTEHHLI CNy-
XUT CTepXeHb Anamerpom 10 v anuion 100
mm 13 depputa 30BY2. O6Gmotka L1 co-
aepxur 5 surkos npososa MN3B-2 0,51

O4esuaHoe OTANE ONUCLIBAGMOro NPW-
£MHUKa OT OObIMHOMO BELATENLHOro WNn
CBSIBHOro — KOMNAapaTop Ha MecTe /IMHEeR-
HOro ycunurena 34. 310 CBsi3ano € Jiuc-
KPETHOCTLIO WHdpPoCUrHana v, UHaue ro-
Bopsi, ¢ HeoOXOAUMQCTLIO pPasaemnTL No-
CIYNAKILUME CUrHANBI NO YPOBHIO HA e/v-
HUMHLIE N HYNEBbe A0 NOAAYMN X HA BXOA
newsuvdparopa.

K ocobGennoctam mmppocuruana 8 a1oun
CHCTEME OTHOCUTCS €0 KOMNAKTHOCTL. Best
MHOPMaUMs YNOXEHA B PEryNsipPHO NOBTO-
psiowpmecs nakersl gnnrenunuocysio 0,03 ¢
kaxauw, NpneMivk cnocoGen cOHapyKnTL
TaKON Naxer u B yCcnosusix WHTCHCUBHELIX
nomex, ecnm xorsa Oul BpeMs OT BPEMEeHn
GyayT BO3HMKATb “MCTLe — CBO0OHLIE OT
nomMex — “okna”. Ho juist atoro neobxoanr0
nepecmoTpers cuctemy APY npuemnivka.

OObitHas rnybokas v nHepuyontian APY,



SNEKTPOHUKA 3A PYJIEM

J A SAl ﬁ'b'o OVBZ 6‘4_166 . s O !
" .}}.‘}\}‘-ypf : -
e = ® .
i o fo
s A BN
e of { SAl , R8
3 '] L]
3 = !
F R hr b W
a L] \\ :‘\.' ® ° .R?
< 5 rign T . >
~ :DM . s o \\: * D6 :% R\
. of | \!ll o7 e=» « B
28 | Wle o of e 1505
= - Hep |~ ==~ ol N
i i
| | ° (N
1 E B el S
{l:ll :I.oo.oo}| i
''''''' e L
LIy it BEREe
{H N AT
l: ||! Ill | C4.2
‘I d 1) 1 | [I 4
L " |
‘: Ii }!'oooooc-f
[ :l ;'! DDt
g
I |l 'll ® 9% 0 00 00
b1y
4 || lll > 69 o
TR 57 64
l L LI
1 l: B see o o0 of
il §1)17
RS, | s s e 0000
1 3 ;.
44 ° og *

oxsarsigawowan PY- n MN4Y-TpakTul BeICOKO-
YYBCTBUTENLHOr0 NPUEMHUKA, 3CCb, Ove-
BUAHO, OKaXeTca manonoaxoasiwen. Ecnu
YCTaHOBUTL yCuneHue npuemumka “no no-
Mexe", NyCTe n nMerwen “okHa", oHa Ha
HUX NPOCTO He oTpearuvpyert. lNocrasnen-
HOW 33naue nyqwe oreevana Gbl CUCTEMA
MFIHOBEHHOr0 OrpaHuyeHusl NOCTynaioILero
curHana, “cpesawoujan” ¢ Hero Bce, 4ro
NPEBLILAeT YCTAHOBACHHLIN BEPXHUA NpE-
aen.

Takue orpannuurenn (Cm. puc. 8.,a) He-
pPeaKo BKAHAT BO BXOAHYKD 1ent, paavo-
NPUeMHbIX YyCTponcTs. Ha nevatHon nnare
ONUCLIBAEMOro NPUEMHUKA NPEYCMOTPE-
Ho mecto anst anonos VD1, VD2 orpanmun-
Tensl, HO €ro NPUCYTCTBNE CKAXETCS AuILb
NPU HANPMKEHUN BXOAHLIX CUIHANOB, Npe-
suitaouiem 50...100 MB. Heckonbko nyu-
WK pe3ynLTar AaeT AVoAHLIA OrpaHnun-
Tesb C PEryAupyeMLIM NOPorom, Hanpumep,
cobpaHHbiA No cxeme Ha puc. 8,0.

Ho sce-taku B npuemnuke, Oyiab OH C
orpanuunreneM vnu bes Hero, neobxonu-
MO uUMETh rnybokoe py4Hoe perynuposa-
Hue obulero ycwnewms. na avoro 3fecb
ucnonL3osan cnocolb U3MEHEHUSt PeAUM-
HOrO TOKa B KACKOAHOM YCUNUTENE Curna-
nos PY (peancropom R4). NiepumonHoCTh
BCTPOEHHOIO B Mukpocxemy DA2 asroma-
TUYECKOrD PErynsTopa yCuNeHust 3asmcut
oT eMkocTu kosaeticatopos C11 u C14, Ee
MOXHO M3MEHSITL B 3aBUCUMOCTU OT UHTECH-
CUBHOCTY U Xapaxrepa nomex.

Nopor cpaGaruiBakus KoMnaparopa, 3a-
BUCSLIUIA OT conpoTuBnenun peancropa R3,
YyCTaHaBNMBaKT 12K, YTo0u wym csobop-
Horo (6es3 curiana ot nepenarymnka) Kata-
na He nepeknioyan 0ul KoMnapaTop 8 COo-
CTONHWE HU3KOTO BLIXONHOMQC HAMNPSKEHUs!.
Ha puc. 9 nokasaHo, Kak J10MKHLI COOTHO-
CUTLCH YPOBEHDL LWYMA, NOPOr KOMNAparo-
Pa U MUHUMANbLHO BO3MOXHAN 3/1€Ch amn-
nUTYAa eQVHUHIHOIo CUrHana Ha Bxo/1e KOM-
naparopa (ewviB. 4 DA1). B Tom Cayiae, Korga
curHan wudppokoMmOnHaLIMK IHAYUTCHBLHO
NPEBLILALY YPOBEHb LLIYMa, NOPOr MOXET
OCbiTb COOTBETCTBEHHO NOAHAT, YTO NO3BO-
NUT OCTABUTb CUrHAaNLl MHOINX MELIAOUINX
PaaAnoCTaHLMIA B 30HE HEYYBCTBUTENLHOC-
TW.
© Hacrpouka npuemMHuka ne npeacrasns-
er ocobon cnoxHocTu. B kauecrse nciou-
HUKa CUrHaANOB UCNONL3YIOT COOCTBEHHLIN
nepegaTumx (oH noApobHO onucaH B CTa-
TLe "Paanokanan oxpaniov curnanusatiyu,
Mepeanawowmin 6nok"”. — “Paauo”, 1895, Ne
1, ¢. 35 — 38). K anrennomy ruesjy nepe-
AATHYYKA, YCTAHOBNEHHOIO B pexum “Henpe-
PBIBHOE u3stydenne”, NoakNIoHaloT pesuc-
vop MNT conporusnelivem 51 Om Mouoc-
To10 0,5 Br (9k8upBaneHt anreHtbt) n pac-
nonaratoT 8 HEKOTOPOM OTAANEHUN OT Npu-
eMHuuka. MpuemMHon aHTeHHbl NPY ITOM
MOXET 1 He BuiTh. HacTpausaot npuemMink
Ha YacTOTY Nnepeaaryvka spatlieHuemM noja-
crpoeytukon Karywek L2 v L3, nobusanch
MuUlMMyMa Hanpsxenust Uppy (Ha Buisofe 13
Mukpocxemu DA2) no crpenouHomy BonbLT-
MeTpy. Aswvxox -peaucrtopa R4 s navane
HACTPOWKK flonxen ObiTh ycrasoBneH B
KpanKee Negoe No cxeme nonoxeune (Mak-
cumansHoe ycmnenue), a R11 — 8 cpea-
HEQC, 2
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HacTpounib npuemMiink MoXHO v NO Mak-
cumymy curnana MY wa sxoge (emsogy 1)
Mukpocxemb! DA2, o anst atoro norpeby-
€TC$1 AOBOALHO MyBCTEUTENLHLIN BY BONLT-
METP vnu ocumnnorpadg.

Y¥e Ha 370M 31ane MOXHO NPOBEPWIL
paboty cruCTembl B peXxume nepeaayun wud-
pocwvrHana — Ha NePeKkNUeHne nepenar-
HUKA B pexmnm "Koa" npuemMHnk J10114EeH OT-
pearnpoBaTth BKAIMEHUEM y3na TPCBOXHON
curnanuaauun. Npoxoxnenme wugpocur-
HANA MOXHO NPOKOHTPONWUPOBATL W BM3Y-
anbHO, N0 ocunnnorpagdy Co xJ1yien paa-
BEPTKOWU, NOAKMIOMEHHOMY K BLIXOAY KOM-
napailopa.

061 BY;1 Npuemivka B cbope noka-
3an Ha puc. 10.

IMpocTyIo CTaLMOoHAPHYIO aHTeHHY K Npu-
EMHUKY MOXHO PA3MCCTUTL B OKOHHOM NpPO-
eme. B cpenniolo cromky pamn! BOMBaT ga
HeGonuLIuX reo3jisi -— OAUH BBEPXY, Apy-
ros Bhnay na paccrosinanm 1,3...1,4 m. Mex-
A1y FUO3/5IMI HATSIEVBAKT MOHTAXHLIA NPO-
BOJL B NNACTUKOBOW M3ONSILMK CEHEHUEM
0,5...0,75 mm°. Ha Kontax nposoja aena-
1T MEeTY, C NOMOILLIO KOTOPLIX Cro KPEensT
Ha rsosix. K HUXHEeMYy KOHuY aHTeHHLI
NOAKAINUAOT YANNMHUTENLHYIO KaTYwky,
cocrosigyio w3 10...15 BMTKOB 11POBOJAA
N3B-2 0,406, naMoTanHbLIX B PR HA Kap-
Kace o1 konrtypa NY ¢ nogcrpoetnivkom ma
KapOoHunLHOroO Xonesa.

Bropoi BLIBOA YANMHUTENLHON KaTyLLKN

50  pamo Nea, 1995 ¢

NPUNANBAIOT K UEHTPANbHOMY NPOBOAY NsI-
TURACCHTVOMHOrO KOoakcuanwbHore kabens,
COCAVHAOWICTO aHNTEHHY C NPUeMHUKOM. K
onseTke katensi NogKNIoUAIOT NPOTUBOBEC
— OTPE3OK U30NUPOBAHKOIO MOHTAXHOrO
nposona anutick 1,2...1.5 M, KOTOPHIA Bbi-
NYCKaIOT HapyXy Yepe3 CKBO3HOE OTBepC-
Tue B pame. Ha npoTruBONONOXHOM KORUC
kaGensi pacnamsaloy BCTasky pasdbema X1
CP-50-740B).

Ecnu npuemnuk ponxel GuiTh yAaneH or
anTeHHbl Ha 3HavYnTenLHOe paccronnue, T0
Anuny kabens pexomeHpyercst BuiGpartn
kpartHon 3,66 M (sins kabepeir CO cnnouws-
HOW NONMOTUAEHOBOW u3onsiuven). Takon
thunep Oyner sectu ceGn xak Tpavcgop-
Marop.conpotusnenus 1:1 u mano nosnu-
fleT Ha NpoxoxieHne curiana.

ANTCHHY NPUEMHUKA HACTPAMBAIOT HA
vyacrory nepenartumka (pabGorvaouero B pe-
xume "Henpepoigtioe uanyuenme”) spatye-
HUEM NOACTPOCHHHKA YANUHUTENBHOW K-
TYWIXU NO MUHUMYMY Hanpsikerdust Uxpy Npu-
eMHuka (Ha puie. 13 DA2).

Okonuarensiyo HaCTPOMKY KaHana i pe-
anLiLIX YCNOOUAX Nyvule BECTu BABOECM,
Onvh fonxet KOHTPONUPOBATL Hanpaxe-
e Upey HA NPUEMHOIA CTOPOHE XaHnana,
JIPYro — No KOMaHnam nepsoro — nepe-
MCULATHL Maluniy Ha CTOsIHKE. Ans noaauun
koMang yaebuo Ouino Cbl BOCNONLAOBATL-
CS1 JABYMSI NOPRTATUBHLIMU RPAKOC TAHLUIMWN,
06 ocobeHHOCTRX pacnpPoCTPaHeHvs pa-
JWMOHONH B YCNOEMIX FOPOAa Ohino yxe pac-
CKa3aHo B CTaThe 0 nepchawuiem onoxe,

3aMeTvm B 3akmoueHune, UTO XOTSE MHO-
roe u3 TeXHWKK NIOOATENLCKON CBSI3U MO-
*e1 BbiTh OTHECEHO 1 K paauoxaHanam ox-
pavHbLIX CUCTEM, uTO-TO, Aaxke CTaswee
NPUBLIMIHLIM, NPUXOAUTCA NCPECMOTPETL.
Tak, nanpumep, "nNpukpsiTan” 0T MHOXeCT-
Ba NOCTOPOHHUX CUrHANOB anTeHHa ua dan-
KOME UAWK B OKHEe VMECT 3[1eChb Onpeaene-
HLIC NPEenUMYLLECTBa NEPes anTeHHON Ha
Kpbiwe, Bo MHOrMX cnyyanx OKa3biBACTCH
Gonee ad¢exTusHon He NonHopasMepHas

Pue. 10

auTenna, a manorabapurnas. flanceko ue
BCErj|a Nyuule, ecnvt NPUEMHUK UMEET OMCHL
BbICOKYID HyBCTBUTE/ILHOCTL., OHa nonxHa
OwTh NULLb 10CTATOMHON... HanoMimm, MT0
HANPSXKEHUES HA aHTEHHOM BXOJIC NpUeM-
HUKa U,,, ,,, 32BMCUT OT MOULHOCTH NEpeaar-
unka Pyep Kak: Uy np=K1/Pues. @ OT pac-
CTOSIHWA I A0 Hero xak Uy, .. =K2/r, rae ki m
X2 — K03 PUuMEHTE NRPONOPLIMOHANLHOC-
Ti. Kak nokasbiBaET NPAKTUKA, C NOMOLLLIO
nepeparvika MowHocTLio 0,1 BT u npuem-
HUKZ, UMEIOWICTO “yBCTBUTCNLHOCTL 1...2
mkB (aaneko He camyio BLICOKYID), MOXHO
B HC CRMUIKOM NAOXUX YCAOBUsX YCTAHO-
BUTL CBA3L HA paccTosnlny 1 kM 1 Gonee.

Panvonpuemnvk “Poccusi- 203" 1paeer Nenio-
X11€ IXCILIYATALMOHHBIC NAPAMETPL!, OMAKO KO-
HOMUMHCCTL €r0 OCIABINEeT XENATu NYyMUe o,
Nocneance oGCTIONTENIKCTRO 3ACTABNACT MEHNTH
€10 INEMEHTb IPAKTIMECKN KaKALe 7 — 8 iHei.
Kyiurb Hy#HbIC INEMEHTH HE BCErua ynaercs,
A2 ¥ CTONT Ol B HBIMCLIIME BPEMEeNa HeAGLe-
BO. SKCHOMMMHOCTL IIPUEMHUKA YAIOCH MNOBL -
CuTh 8 HECKONLKO PAE3, HMCXNKMMEB 13 €ro yeunn-
tenn 34 pansucrops VT6, VT7 (nymepauus
AGTANCGH COOTBEICTOYET NPUNLMMMANBHON CXxe-
e, NPMBEABHHDH i1 NHCIPYXKUMA N0 IKCINYATa-
LvH DPUEMNHLMKA) 11 3arMeHNS FONDBKY M0MKO! O-
BOpPATEAN Kanconem o1 Mukpodona MA-2C0 co-
nporupnenvesm 200 Om. Nocsemsin Owin noy-
KAOveN K smsogar 1 1 3 pancdopmaropa TH,

Ans 3w el 1AGAONANLI KANCIONS OT NOBPEW-
AGMUHA HA HETO MYAHO H3NBTHL rOAXOAAUICE
NNACTIMACCOBOEL KONLLO C GopTikaru, Bo nate-
KANNME CMEINBHMS KaNCIoNH ero cHepyer nog-

OBMEH OnbiTOM

AOPABOTKA NPUEMHWKA “POCCUS-203”

XATk CO CIOPOHB! 3af11ei1 CYCHEM KOPNYCa NP
CMHMKA KYCOMKOM [OPOMIONT.

Mocre raxkon nepejpenky MaAKCuransMas
IPOMKOCIL NPUeMHnKd, kOneune, Cyuecroero
CHU3UNACL, OJIHAKO OCTANACH BIONNE JLOCTATON-
HOS JUIS NPCCAYILMBANNS PAAVONSPENAM B KOM-
HATe CpeaHux pa3Mepon. 3a10 NO1PEONNEMbI
NPMEMHMKOM 10K B PCAUME MAaXCUMANbHON
rPOMKOCTH yMenmunncsi ¢ 40 410 9 MA, 410 Npw
TOM XK€ UHTEHCHUIHOT T IXCNAYATALWK NO3N0Ms-
No ysenuuuTL Cpok CryxOn anemMenton nuti-
nua 40 1,5 mecnud,

Mpu kenarmn FrPOMKOCIL 3pyyankn Aopalbo-
12HNOIO NPUCMHKNKD PMOAHO HECKONBLKO Yueni-
WML, NPMENIL JUIS BT0 Natanus Oa1apao 1a-
npaxenvers 9 B. Mpu aram noTpebnserstit TOK
YHCNAMNTCH HE3HAMMTECILNO — BCOIo )10 11 mMA,

r.Kemepouo B. MMPOHOB
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Kovmanust “M>DUN” ‘Mi"L

V ONTOBbIE MOCTABKY IEKTPOHHBIX KOMNOHEHTOB

v nporpamMma A0JITOCPOYHON KOMIUIEKTALMK NPEANPUATHI

vV IpOYHBIE CBSI3H CO MHOTHMMM NMPOU3BOIUTEIAMH TEKTPOHHBIX KOMIOHEHTOB
B Poccuu U 3a pyOdexom

v caMblii IMPOKUH BbIGOP KOMITTIEKTYIOLIMX MO JOCTYITHBIM LIEHAM

V PeKOMEHTALIMH MO FMBGKOMY MPHUMEHEHHIO 3JIEMEHTHOI 6a3bl

Ilenceoe  npemnoxenne kommannun “MOM” wu  dupmer  “GOHI”:
onHOoxkpuctanbHele MukpoIBM, TI3Y, IIII3Y, PII3Y, crarnyeckne u
muHamuuyeckue O3Y  npoussoacrsa semymux ¢upm - MOTOROLA,

Huskue 1eHpl. TexHuyeckue KOHCYJbTALWH 110 NMMPUMEHCHHIO.

KontakTHbIe TenedoHbl:
xomnaumua “MDIN” 460-40-33. daxc 913-51-62.
¢upma “OOHI” 913-51-60, 913-51-61.

BbicbinaéM Ha AUCYOTO - YHMBBPC. KapTy-CnpasoyHuK r.Mocksb!
Oupp. Karanory ¢ nuTep., Nepucbepuei no NK ZX-Spectrum Ans I I eHTp A I l I I

3aKasa- KoHB. .+ 1000 py6. 680014 cK-14,a/n 4
c24P = Xabaporok-14,a/s nnarel c6opa gaHHbix ans 1BM PC
3anoMHHAKIHKH aHAIOroBO-UH(POBOH

TOO NK® ocuunnorpad ana [I3BM IBM PC
2 CHHXPOMHBIX Kawana, YyBCcTBMTENbHOCTL - 2MB
LA Bﬂ "u" Tlonoca nponyckauug cvruana 0-48MINu; 10 paspsaumié ALITT
Yacrora guckpetsanmm - 80MINy;  O6wuem naman -256K

Pexxum npemsanncu; Cunxponmsawfs ypontem swim dpponrom

M”””-Arc: KT20804 - $7145 3 wWeCTHAAUATHMPAIPHAHLIX CUCTUMKa/TaliMepa

Huteppedc [I3BM - 1SA-16; Tabapursr - 100 x 300
PX15.3 - s410 AK 3/1 - ss0 Haw agpec: 103907, Mocksa, Lientp, NCN-3,

yn.Moxosas g.11 MUPD PAH (m. "OxorHbii 4
PANASONIC 6/16  s6ss Ter. (095)203-4967 chaxc (095)203-8414
PANASONIC 12/32 71550

INTEGRA 8/24-32 : -
/24-32/ 128. ARl 1oR0 ®upma “COPUT” npeanaraer:
4 * peryaaTopbl NOcTaHOBOYHOro ocseniernd (8, 16, 32,
bnoku 6ecr|88e6ou|.|oro 64, 96, 128 Kanami%)fwumbponoc YIPABJICHHC CBETOM,
COBMECTHMOCTh € .
""I?'r""ﬂ 2Xx35 VA - $300 * JACTCKIE MIPOBble aBTOMATHI C JIOOLIMH TIpOrpaM-
~ MaMH IO XEeNaHHIO 3aKa34HKa.
i bl g $360 Tenedon (812) 476-01-62. ®axe (812) 466-66-25.

Paguoyanuuutenu - $1750
Bupeogomodomnl - $290

TenedoHHble annaparel Io£.E.C.
- . E.Cyxzob

ONTOM M B PO3HHULY - = .
<PampiofflAmnmmarTop»>»

TOJ'I. 8 (095) 367"80'06, 367"10"0 1 9 Hugexc 74435 Cooloqnan nosnucxe s swbon omueserun consu CHT

. Anpec: 252110, Knen-110, a/s 807, “PA" Ton. (044) 2714171,
‘baKC. (095) 367"18 18 $oxc (044) 2763 r;:, uopn;m: o Mockoo : ¢0Tr:. [(095),4469942

TenechoH oraena peknamel 208-99-45, renedon/hakc 208-77-13
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COBETbI NOKYNATENAM

KACCETHBIE

MATIrHATO®OHbI

E.KAPHAYXOB, r.Mocksa

CoBpemeHHbIe CTAUNOHAPHBLIE KAaCCeTHLIE MarHuTOMOHL! N3r0-
TaBnnBaloOTCSa B BUAE NPUCTABKY K UMEIOLLEeMYCS BoMaLLHEMY ay-
LANOKOMIICKCY, B KOTOPbIY, KaK MUHUIAYM, LOTIKHBLI BXOANTL YCu-
JINTCNIb MOWHOCTI v TPoMKoroBopuresmi. Marnnro®oHst moryr
ObiTb OAHOKACCETHLIMW NI ABYXKACCETHbIMY. B gaHHoM 0030pe
Mbl PACCMOTPUM TOMLKO BapnaHTtbl O4HOKACCETHLIX MOAECNEN.
MaruntoMoHHbIe NPncTaBku, BXOASIUNE B COCTAB MY3biKa/lbHOroO
LCHTPA 11 HE BbLINYCKAIOWMNECS] KaK CaMOCTOATE/IbHOE Vi3aenve,
npn PaccMOTREHIN BO BHIMMAHWE HE NPUHNMANNCS.

Cpeav mMardntodoHoB € OQHUM NCHTO-
NPOTRXHLIM MaxaHuaMom (JINM) suicyio
rpynny COCTasnanT MarHTogOHbl C TREMS
Pa3’fenbHbBIMU MarHUTHBIMU FONOBKaAMU —
3anucbiBaroulen, BOCNPOU3B0ARLLEN U CTH-
paiouwenr, ECTeCTBEHHO, YTC M LEHA Ha 3TH
MarbiuTodonsl Hanbonbwasn. PasgensHeie
MarHuTHble TON0BKKU 3anNnuCU K BOCNPOU3-
BEAGHUA NO3BCNRIOT PEANU30BaTb Yakylkd
BAXHYI0 DYHKUMOHANbHYID BO3MOXHOCTb,
KaK CKBO3HOW KaHan, uTo, B CBOK o4epeab,
ob6ecneynBaeT KOHTPONbL 3aNUCLIBAEMOro
CUrHana, a He TONbKO NONYHAEMOro OT UC-
TOMHUKA NPOrpamMel.

MNpy peanuaaunu cKBO3HOMC KaHana (pe-
XM “MOoHMTOP") UCXOAHBLIA BXOAHOWU CUr-
Han Yepes COOTBETCTRYIOLME LIENY NpeabIC-
KaxeHun vt 06paboTku nonaeTca Ha 3anu-
ChIBaOWYC MaruuTHyto ronoceky. C socnpo-
M3soanLuer MarHUTHOM rONOBKV CuUrHan no
APYroMy Kanany KoppexkTtupyercs, yeunu-
BAe@TCA 1 BOCNPCU3BOANTCAH. AKYCTUHRCKNIA
KOHTPONbL no3aonner Gonee ka4YeCTBEHHO
yCTaHaBNuBaTh PeXumMsl pabothl ANR AaH-
HOro TUNa nexThl, 06ecnewuTb Ha Hen Hawn-
nyyuiee 803MOXHOE 38yvaHue.

MNpobnenoit B cO3naHuK CKBGIHOMO Ka-
Hana siBNAeTCS PAa3MEeUIeHVE TPEX He3aBWn-
CUMBIX MarHuUTHbIX rONOBOK B OrPaHW4eH-
HOM NPOCTPAHCTBE KOMNAKT-KaCCeThl.
BonbluMHCTBO GUPM KOKCTPYMPYIOT 3anu-
CbIBAKWMNE Y BOCNPOUIBOAALLNE MArHUT-
lble ronosku B oAHOM 6N0Ke (KOMBUHUpPO-
BaHHan MarHUTHa| ronoska) vnu pacnona-
rarT ux HacToNeko Bnusko, 41O 8 obuxoae
Takasi KOHCTRYKUWA NofAysuna HauMeHosa-
HWe “CaHuBnY".

PacnonoxeHne fsyx ronosok 8 o4HOM
KOPNyCe CNYXUT NPUYUHON NOBLILUEHUR
WyMOB Npw 3anucu U apdekTa “ax0” npu
NpoCNyLUBAHWM B CKBO3HOM KaKane ui-3a
B3aV¥MHOM CBA3W MarHUTHbIX ronoBokK B 6R0-
xe. ECTb eule oaHa TPYAHOCTL NPU KOHCTPY-
npcsaHnun Onoxka — A08ONLHO TPYAHO A0-
61TbCA NApPanNenbHOCTH MarHUTHLIX 3a30-
POB KaXAQ0W M3 MarHUTHLIX FONOBOK OTHO-
CUTenLHO APYr apyra (nepekoc).

NarotosuTeNnn MartuTopoHOB paanniHbl-
Mu cnocobamm CTapaloTCA PeLLnTL 3TY NPG-
6nemy. Oupma PIONEER npumenseT kom-
OVHUPOBAHHbIE MAarHUTHLIG FONOBKN, OAHA-
KO CHAOXaeT uxX BHeWHUMU PeryAaTopamm,
NO3BONKIOWMMIN BLICTABUTL 3a30RLI C TOY-

HOCTLX A0 AECAThLIX A0Nen mMukpowa. Ha-
npotue, ¢upma DENON crapaercs, 4T00b!
HenapannentHocTh 3aaopos B O0ncke no
BO3MOXHOCTK Ocina ceefieHa [0 MUKUMY-
ma (He 6ones oAHOK ARAALATON HaCTU HOp-
Mbl, OroBapusaemMon ans MarHMTHOW 3anu-
CU 3ByKa),

L 0BORLHO pPaanKanLHbi MGTOA yCTpaHe-
HUR npuMenvina dupma NAKAMICHI, B cao-
nx moaensx "DR-1" n "DR-2" ona ucnonk-
30Bana HeE3asuCwuwmbie 3anucbiBatowlyd U
BOCNPOUIBOARLLYKD MArHUTHLIE MONOBKYU U,
KPOMEe TOro, perynupopaxue paboyero sa-
3opa eacnpounasoagiuen (mocpens “DR-1"),
YTO Aan0 B03MOXHOCTb NONYYUTb COBEp-
WeHHbIE napaMeTpbt (nonoca 4acrtor
20...21000 l'u), ve3aBuCcUMO OT TUNE NeH-
Te! U Aaxe Npu BOCNPOUIBEAEHUU NEHT,
3anucaHHbIX Ha Apyrx MarHutogoHax ¢
aHanorMyHbIMM NapamMerpaMun,

Cpean MarHuTonPoOBOA0B, UCNONLIYEMEIX
ANA U3rCTOBNEHUS! 3aNWUCbLIBAIOILMX U BOC-
NPOU3BOAALLNX MArHUTHBIX MCNOSOK, AOMU-
HUPYIOT crneuvantHble BuALl NEepMannos
(cnnaa xeneaa ¢ Hukenem). Ua apyrmux ma-
TEPVAnos Yauwe UCNOoNbLIYIT HEKOTOph!e
Buab ¢epputa. C uensido NOBLIWEHUR IP-
dbexTueHocTM pabotsl ¢vpma DENON cHab-
Anna CBOW MU3ZeNuA MarHUTHeIMU renoBxa-
MU C ABYMRK 3a30pamu,

Lpyrum BaxHbIM 3NEMEHTOM KAYECTBER-
HOA* paboThl MarHUTOgGOHa ABNRKETCH ero
NINM. HekauecTBerHan patoTa 3Toro ycr-
POMCTBa MOXET BbI3BAThL TAKOE Henpuar-
HOE RBneHMe, Kak aeToHauma. Cneayer or-
METUTL, YTO NMEHHO KU3-3a 3TOM0 ABREHUS
MarHTo@OHbI BbICOKOrO Knacca He nMewnT
asTopesepca - MexaHnama, obecneunBalo-
Lero pexum paboyero xopa (3anuce ¥ Boc-
npouaeeaeHue) 8 obe croponkl 6e3 nepe-
CT2HOBKY KacceTbl. TPYAHOCTb COCTOMUT B
NONYHEHUU OAMHAKOBLIX XapakTepUCTUK
nepemelLleHns MarHUTHOW NEHTbl B 0Comnx
HanpasneHusX.

Haunywwux napameTpos 3anucu v BocC-
NPOon3sedeHns yBaeTca NORYHUTL Npwu mc-
nonek3oBatun JINMM € 3aKpbITLIY KAaHANOM,
anepssie NpumeHeHHoro 8 1973 r. Ana
nepemMelLieHA NeHThl 8 TaKOM YCTPORCTBe
WCNONbL3YIOTCH LBa 2KTUBHBIX TOHBaNa U Aga
NPWXUMHBLIX ponuka. NpuHumMnuansHan Tpy-
AHocTb JIMTM 3TOoro Tuna COCTOUT B nony-
YEeHUM OZMHAKOBLIX YINIOBbIX CKOPOCTEN ABYX

TOHBANOA. Ecnu 370 ycnosue He 6yaer co-
6RI0AEHO, TO MarHUTHas NEHTa MOXET BbiTh
nubo pacTtaHyta, Nnbo ee wanuuku OyayT
CKaNNMBaTLCH B 3aKPbLITOM Kanane — 00a
ABNEHUA KPINHE HENPUATHL! N NPUBOART K
nedopmaunn reHTbl.

Ons pewerns ocHoBHOM npobnemui —
yCTpareHne getoHauvm npu pabote JIMM
— dpapma NAKAMICHI npegnoxuvna ncnons-
30BaTb MPUXUMHBIE PONVKA PasNN4HOro
AVMaMeTpa ¢ NPeusuoHoOn nx noabopPKon.
CMbICN TaKoh KOHCTPYKLUWKM BMECTe C UC-
NONb30BAHWEM CheLUANbHbLIX Marepuanos
ANK POAMKOB COCTOAT B AeMNPUPOBaHKY
uGpaunin. pyroe peweHne npumennna
¢dupma PIONEER. B ee ANIM “Reference
master" {“3ranoH-mactep”) yron obGxsara
MarHuTHbIX FoNoBoK He Npessiwaet 10°, 4ro
YyMEeHbLUABT Harpy3Ky Ha NpMBoa v CRocob-
cTBYEeT Nyuwen cyabunbHOCTY NPOTAXKK
MarHUTHOW NEHThl U CHUXEHNIO BUOpaLMiA.

HekoTopbie uarcrosuTenn yYaensaioT oco-
60€e BHVMAHWNE KOHCTPYKUWA ABUraTenen,
COOTBETCTRYIOLUX YPOBHIO Marsutodoua.
Hanpumep, dwpma DENON anst ynyswein
NPOTArnB8aHNA MarHUTHON NEHTLI NPUMEBHS -
eT BhicoKOoCTabunubHLIE ABUrarenu NPsMo-
ro npueoaa Hosenwunx paapaboTox.

Bce kacceTHbie MarHuTohboHbl CHabXe-
Hbl CUCTEMAMUN NOHVXEHUA LUYMOB KOMNaH-
nepHoro tura Dolby-B wn Dolby-C. Mpwk-
uun OencTenf Takux cucrtem OCHOEaH Ha
YBENWHEHVN B CNEKTPE CUrHana BhiCoKo4ac-
TOTHbIX COCTaBAAIOWVX B8 NPOLEeCcce 3ann-
CH ¥ COOTBETCTBYIWEM WX MNOHWXKEHVN B
TPaKTe socnponsseneHus. baaropaps 3T0-
My BO3AEUCTBUSA LIYMOB MArHUTHOM JIEHTI
CHUXAaKTCS,

B nocneaxee spemsn nosisunach HOBAA
GepPCUsi KOMNAHAEPHOMO LUYMOTIOHUAEHNA,
Ha’BaHHaa Dolby-S. 370 pa3HoBnAHOCTL
npodrccuoHanbHon cucrtemul Dolby-SR,
NPUMEHNEMON B CTYANARX 3ByKO3anucu, pa-
AvoBelwalnn n kmHoannaparype. CucremMa
Dolby-S no cpasHenuio C npeabiayymm
BEPCUSMU AAET BLIMIPEILW B8 ANHAMUKE Wa
10 a6 B8 06nacTu HM3KWX YacToT n 10 2406
~— H& BbLICOKUX yacToTax. pasna, NOKa oHa
CNOXHa 8 peann3aumn, a NO3TOMy YCTaHaB-
nnsaercsa ToONLKO B MAarHUTO(MOH HanBLIC-
wero xavectsa (“Pioneer CT-S820SS",
“Sony TC-KB08ES", "Kenwood KX-7050S").

Hapnaay € Ha3saHHbiMW CuUCTeMamwu, B
nocneadne roabl CTan WMPoKo NPUMeHATb-
cfl BapvanT cucremn! Extension-Dolby HX
PRO (B nuteparype Haule MOXHO BCTpe-
TUTb Haumewosanue HX-Pro — ans ynpo-
WweHus). 3ta cuctema AononKeHa ycipon-
CTBOM AVHAMUHECKOro NoamMarHu4mnBaHus.
B MOMEHThI, KOrpa B CReKTpe 3anuceisae-
MOro curHana NosBNKKIOTCA BbICOKO4ACTOT-
Hble cocTaBnaowme ¢ GONLWIAM YPOBHEM,
ycTponcTao HX-Pro cooTBETCTBEHHO YMEHb-
WwaeT TOK noamMarsu-HnBaHus, Bnaroaaps
3TOMY MarHUTHagR NEHTa He BXoAwuT 8 Wa-
CoIWEHNE, YTO CYULECTBEHHO NOBLILALT Ka-
4ECTBO 3anuchiBaembix GoHorpamMm. Takomn
B2PUaKT YCTPOWCTBA NENBOHAYANLHO NPWU-
MEHSIACA TONLKO B MarHUTo(POKax BoiClLen
rpynnbl, a 3atem Obin paCNPOCTPAHEH W
caenancsn HOPMOA ANt BCEX CTauMOHapHbLIX
annaparos.

Cpeaun Apyrux cepenuCHuiX QyHKUWA, KO-
TOPLIE UCNONLIYIOTCH B COBRPEMEHHLIX Mar-
HUTOMOHAX, CNeldyeT OTMETUTL asToMaTn-
4yeCKkun novcx GOoOHOrpaMM 1 Ux NABTOPHOE
Bocnpoussegervie. PaboTta aTon cuCTeMbl
OCHOB&HA Ha BBEASHMWM KOPOTKUX BPEeMEH-
Hbix nKTepsanos (3...4 ¢) mMexay Okouuya-
HUeM NPBALIAYLLUEN N HANANOM NOCNEAYIO-
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COBETbI NOKYMNATEJIAM

wen ponorparam. MNpu 3TOM CTAHOBUTCH

BO3MOXHbIM 8BECTU 1 APYrue CepBUCHbIe BINON e R T
dyHKUMKM, OCHOBAHHbLIE HA Noucke (GOHO- et

rpamMm — BuIBOPOUHOE NpoUrpbiBanue, V=Rl i
NEPEeMOTKAa /IeHTLI NO OKOHYaHWW 33aNncu, , m
BO3BPAT €€ B HaYaNLHOE COCTORHWE 1 ABTO- =

MaTUHECKOE BKNIOYEHNE BOCNPOU3BEAEHUS.

Mpourpuiareny komnakr-puckos (KA4),
KaK MCTOMHUKN BLICOKOKAYECTBEHHLIX My3bl-
KanbHbiX Nporpamm, centac 3as0esbiBaT
nuavpylowee nonoxenne, MoaTomy B co-
BPEMEHHbLIX MarHuTopoHax crana Heobxo-
AUMON QYHKUMS CUHXPOHM3AUMK BKNIOYE-
HUR PEXUMA BOCNPOU3IBEAEHKS B NPOUIPbI-
gartene K v pexuma 3annucu 8 MarHuro-
done. MNpu nepesope marintodoHa B8 pe-
Xum pabotul ¢ npourpuvisarenem K wuc-
NONLIOBAH OTACNEHLIN COAMHUTEANLHDLIN
xabenv, No KOTOPOMY NOAACTCH HE TOMLKO
3anucuLIBacMLIn Crurban, Ho 1 KoMaHaa Ha
BKNIOMEHNE OT KHOMKW Nycxa npourpuisa-
1ens KA. Coeaunenne annaparos no3so-
NSeT HE TONLKO OAHOBPEMEHHO BKAKMATL
UX, HO It ONPEALHNTH MAKCUMENEHLIN YPO-
BEHbL CUIHana BLIGPAHHOIO My3bLIKANbLHOIo
NPOV3BECHKS A0 €ro aKyCTU4ECKOro BoCc-
npousseneHus,

Crauvnonaptivie marsutodonsl 8 50n0b-
WWHCTBE CNyvYaen OCHAULEHL! MHOTOMYHK-
LMOHANLHBIMW JIIOMUHECUEHTHLIMW UHAWKA -
TOpamMu, B PRAE CHYHAEB C BO3MOXHOCTLIO
otoGpaxerun OykaenHo-1vgposon uidop-
Mauum.

B 3aknicvenme cnucanmsa QyHkumoHank-
HbIX OCOGEHHOCTEM KacceTHbIX MarHurogo-
HOB CneayeT OTMEeTUTb, YTO BOALLIMHCTBO
mojenen cHabXeHbl YCTPOMCTBOM AuC-
TQHUMOHHOIO YNPABACHNS AAXE NPY HANW-

S W (s ooy £ —
Markuvodon USD rono- | PHaN | RO | ¢ xanua Ananason cHrHaniwym rapuouu:: %, | Bxoa |Buixo, | oTpebna- | Macca,
{oxeusan) | eox | 270 | TRTET | nowten, %, | o WOCTOT, TU | o6 o monoo | w0 Gonoo | mB/XOM | MBixOm | OM3H MOW- | KF
Ho 6oneo | (M3K IV, -20 AB) | “iiyo1py BIC) | (MBK IV, 1xlu) HOCTL, BY
Denon DRS-710 260 2 Ty 3 0,1 20...20000 - i15 n BO/50 620747 16 4,2
Donon DRS-610 210 2 - 3 0,14 25...18000 = 74 i 80/50 775147 16 44
Donon-DRM-510 165 3 oo 2 0,14 25...18000 - {74 k- BO/50 775147 16 3,6
JVC TD-R452TN 170 2 s q 0,14 30...170C0 63/78 0.8 80/50 300i5 18 4,6
JVC TD-X352BKE 152 2 - 3 0,14 30...17000 63/78 0,8 80/50 J00/5 18 4,4
Konwood KX-7050 280 3 ™M ) 0,16 20...20000 67/76 1.6 100/47 7751 36 54
Kenwood KX-5050 208 2 ™Tm 3 0,14 20...18000 67173 1.9 100/47 49013 22 4,4
Kanwood KX-5550 208 2 T 3 0,2 20...18000 66/73 3 100/47 | 77511.4 22 4.4
Marantz SD-72 382 3 ™ 2 ol 20...21000 70/78 4 pl 500:2 ] 6.5
Marantz SD-62 282 3 T 2 0,15 40...18000 863172 1 ] 50013 i 4.8
Marantz SD-63 270 3 ™ 2 e 20...20000 65/74 1 b i 2 4.7
Marantz SD-53 225 2 ™ 2 » 20...20000 65174 1 ¥\ = £ 4,6
Mnrantz SD.52 195 2 ™ 2 0,15 20...18000 6875 1 - 500/2,2 = 48
Nakamich! DR-1 500 3 @ 2 0,06 20...21000 66/72 0,8 50/40 500/2,2 26 5,4
Nakamich! DR-2 400 3 (1)) 2 0,08, 20...21000 66/72 0,8 30140 500/2,2 26 54
Nakamichi DR-3 275 2 c 2 0,11 20...20000 84170 3 50140 | 300/3,2 20 54 |
Pionoor CT-S820S 338 3 ™ 3 0,052 15...21000 70/79 0,6 100/54 | 500/3,8 28 6,8
Plonoor CT-S620 315 3 T 3 0,058 15...21000 70179 0,6 100/54 | 500/3,8 24 6,8
Pionoor CT-S$520 250 3 {1 3 0,14 20..,21000 69778 0,6 100/50 500/3,8 20 4,2
Plonoar CY-S510 225 3 n 2 14 20...21000 69/78 0,6 100/50 500/3,8 23 4.5
Plonoar CT-8410 212 3 mTm 2 0,14 20...21000 €9/78 0,6 100/50 5001/3,8 23 4.5
Pionoor CT-$320 180 2 ™ 2 0,18 25...1B000 6776 1 100/50 | 500/3,3 17 3.0
Plonoor CT-S310 175 2 ™™ 2 0,14 25...18000 67/76 1 100/52 | 500/5,8 19 41
Pioneoor CT-S501R 15§ 2 ™ 2 0,16 25...18000 87/78 1 100/52 | 500/3,4 19 4
Pionoor CT-§210 138 2 ™M 1 0,19 25...17000 67178 0.7 100/52 | 500/1,2 14 3,6
Sharwood DS.5015C 190 2 Tn 2 0,12 20...18500 70/80 1.5 100/47 500/1,2 i8 4,2
Shorwood DS-5010C 186 2 ™ 2 0,12 20...18500 70/80 1.5 100/47 500/1,2 10 4,2
Shorwood DS-3030C 135 2 ™m 1 0,19 20...18500 69f79 1.5 100/47 500/47 " 5,2
Sony TC-KB0BES 365 3 C 3 0,07 20.,.21000 . 1,5 160/47 500/47 26 8
Sony TC-KG115 235 3 C 3 0,14 20...20000 = 1.5 160/47 500/47 21 4,8
Sony TC-KsS118 208 3 (o] 3 0,18 30...19000 i, 1,5 160147 500/47 23 4
Sony TC-RX311S 150 2 C 2 0,18 30...15000 - 1,8 160147 500/47 23 3.8
Sony TC-K311 140 2 c 2 0,18 30...45000 iy 1.8 160/47 | 500/47 23 3,8
Sony TC-FX211 90 2 C 1 0.2 30...15000 - /68 1 17647 500147 15 3.1
Tochnics RS-BX747 232 5 | m 2 0.14 30...18000 6674 : 100147 | 500/0,5 23 46 |
Tochnics RS-BX646 192 3 ™ 2 0,2 30...19000 66/74 i 100/47 | 500/0,5 21 46 |
Tochnics RS-BX404 148 2 ™™ 2 0.2 30...17000 66/74 ol G0/47 500/0,5% 16 43
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UCTOYHUKU NTUTAHUA

YU NOACBEHEHHON KNABMILHOW CTAHLUMN HS
NUUEBOI NAHENK CamMoro MarHUTooHa.

LDnsi OPUEHTUPOBKU CPABHEHUSA MarHUTO-
¢ oHO8 UHOCTPAHHOrO NPonasoacTsea B Tab-
nnue NprMBeAEeHLI TEXHUHECKUE BO3MOXHOC-
Ty 1 anexTpuuecKkve napamerpbl HanGonee
NONYNAPHLIX MOAENen, NONYyHUBLIUX NPU-
3HaHWE Ha eBPONECKOM poitke. B rpade
"CToMMoCTL" NnpuBeaeHa yCpeaHeHHan LueHa
nanenus B akempancHre USD no cocrtos-
HWMIO Ha BTOPYIO nonosuHy 1994 r.

HeckonuLKo ¢r108 AKCNEPTOB O HEKOTOPLIX
U3 NpUBoAUMLIX B Tabnuue MarsutodoHax,
OQHOrc HeloPoro n NBYX U3 cpenHen Ccro-
UMOCTHOWN IPyNNbl.

“Denon DRM-510" (puc.1) — npocTomn
MarHUTO(OoH C ABYMSt MArHUTHLIMW MONOB-
Kamu — umeer cucremb! Dolby-B,C, HX-Pro,
BO3MOXHOCTb PYUHOr0 PerynuposaHms Toka
NoOAMArHUUUBaHUA NPU MCNONALIOBAHUU
MarHUTHLIX NEHT Pa3nuuHoro Tuna n ycr-
POUCTBO BO3BPATA K Havany yxe soCNpo-
uaseneHHon donorpamme. BHewee odop-
mMncHue Ge3ykopusHeHHoe, Mexatuka nepe-
KNIOHEHUIA PaboTaeT CPaBHUTENLHO MSITKO,
Buixoa Anst ronogHbix crepeorenedoHos
Heperynupyemuii, npyu MCNONL30BaHUU CTe-
peorenegonoa “Beyer DT-990" asyk pocra-
TOYHO MPOMKUNA. B LBNOM 3BYK YUCThIN, HA-
Gnioaanace yMepPEGHHAasi NOTEPs BhLICOKMX
4acToT NpKU MCNONL3IOBAHUKM KOMNAKT-Kac-
cet cpeanero kavecraa (“Sony HF") n cpeg-
HEM NOMOXEHUN PCIyAnTopa ToKa nogmars-
HUMMBANKS. YKa3aHHbiM PeryisiTopoM Bo3-
MOXHA KOPPEKUUSI B Xenaemylo CTOPOHY.
OueHxa akcnepros — marnutodonr cnepy-
€T OTHECTU K CpeiHen KaTeropuu Kkauecraa
(BO3IMOXHO, AaXe “YTh HUXE CPeaHen).

“Pioneer “CT-320" (puc.2) — pHew-
HWI BUA BTOr0 MaruuTohoHa ocTasun ca-
MOE NPuATHOE BNevYaTNexve n3 uucna Tec-
Tupyembix. OyHKUMOHANbHLIE BO3MOXHOC-
™™ Hanbonee nonubie. Xopowee cbanavcn-
POBAHHOE 3BYYaHWE W BO3MOXHOCTL He-
CKONbKO CKOppexTuposaTh 3ByyaHwe cra-
pbix 3anvceit. CyeTumK MHOrOQYHKUMOHANL-
HbIA, MOXET paboTaTbh B PeXUMe peansHo-
ro spemenu. OAHaKo NPUATHOE Bneyarne-
HUE HECKONBKO NOPTUTCH OT AOBONLHO LYM-
HOM paboTbl MEeXaHU3Ma NepPeKkNioHeHns pe-
xumMoB. Boixoa Ha cTepeoTenedOHbl Hepe-
rynupyemolii. B mogenu npumeHeHa obbly-
Haf yHMBEpCcanbHan ronoeka ¢ HeGoNbUIMM
CPHOKOM Cnyx6bl. 3aknHeHUe — WUpPoKue,
Naxe uckNuUUTeNntHbIE GYHKUMOHANLHLIO
BO3MOXHOCTHN, HEoOXOAUMOCTL B KOTOPbLIX
MHorna aaxe coMHurensHa. B uenom an-
napar — CpeAHei KaTeropun xasecrsa,

“Kenwood KX-5050" (puc.3) — npex-
[e scero, 8 rnasa 6pocanTcn NPUATHLIA An-
3avi U 3NCMeNTH! ynpasnesnn A0CTaToOYHO
Gonbiunx paamepos. Maruutodon agroma-
TUNECKM pasnuyaer Tun neHTe (M3K I,
M3KIIl, M3K V), umeeT WwymMOonoHuxeHue
Dolby-B,C, aunamuueckoe noamarHnumea-
Hue HX-Pro, cUHXPOHU3auuio ¢ NPourpobl-
satenamu KL, asromartmuieckuin nouck ¢o-
HOTPamMmMm 110 Nx Havany v B BLIGPaHHON noc-
nepopareNbHOCTU. MNpPY UCNonL3ICRaAHWK Bbl-
COKOKAYECTREHHOW KOMNAKT-KACCeTh! TUNa
M3K [l ("TDK SAS0") BnusiHue cuctem Ly-
MONOHUMXEHU U AUHIMWUIECKOro noamar-
HUMMBAHMS HA CRyxX OblNO O4EHb 3AMETHbIM.
Mosent sisnsercs CONMaHLIM U3genuem B
CBOEN KaTeropuit UeH.

o marepuanam XypHanos
“Radioelektronik” u “Stereo & Video”

CTABUJINSATOP

SHEPINN

POTOBCIIbILLUKN

' J1. BUHOKYPOB, r. Camapa

MpocCTeiM POTOBCNLIWKAM, NUTAIOLLIMMCS
0T cetu, uanpumen, tvna “Niyy”, “OUn” v

" UM NoaoGHLIM, NPUCYLL, AOCaAHbIV Heao-

craroK — HecTabunLHOCTL U3ny4aemMon cae-
TOBOMU 3HEpPrun, OBLACHRLTICAH ATO TeM, HTO
3aPSAKd HaKONUTENLHOIO KOHAEHcaTopa
naeT no axcnokeHte (1 = Ry C,a). Ecan,
CKaXeM, CLEMKW NPOM3BOAUTL C UHTEPBa-
noM 8 10 ¢, notoM ¢ unTepsanom 8 30 c,
TO pPasHuua B 3KCNO3nUMN MOXET cociaB-
natL 1,5 pasa, 4T0 3aMeTHO aAaxe 8 “YepPHOo-
Genon ¢povorpaduu. Ana useTHuix xe ¢o-
TOMarepuanos Takok pa3dpoc 4acTo BooO-
we HeaonyCcTumM.

Mpegnarawd TexHu4eckoe pPelueHue, no-
3BONAIOWEE 38 CHYET HEeKOTOPOro orpaHm-
YEHUR HANPAXEHUS HA HAKONUTENLHOM KOH-
AeHcatope cTabuan3upoBaTtb 3HEPru
BCNbIWKK yepea 6...9 ¢ nocne sknioHeHMs
Ha HeorpanuueHHoe spems. MNpy ykasanHbIX
Ha cxeme (pwc. 1) anemenrax ycrpoucTsa
CTabnNN3nPOBAHHOE HANPAXEHNE HA HAKO-
nurenLHoOM KoHAeHcaTope (napannensHo
prniosennsie C1 u C2) gocrvraer 220 B
nporus 300 B nocne muHyTHOM 3apnakm 663
crabunuzauum.

Coueranue crabunutporos VD2 u VD3
MOXET ObiTb UHbIM, MWL Obl MX cymMmap-
HO@ HanpsaxeHune cTabunuaauvm Gbino npm-

K€ HakonutenbHLIX KOHACHCATOPOB A0 ONn-
PESEACHHOID HANPAWEHU] CTABUANTHOH
OTKPLIB3KOTCSI, WYHTURYIOT Uens ynpasns-
Iowiero 3NEKTPOAAa, B peaynurare “ero Tpu-
HucTop Gonblue He OTKPLIBaeTCs.

Ceeroamon HL1 cayxur ans pononuu-
TENbHON MHAMKAUMKM NPOLLECCa 3apijikn
oroscnuiwku. Mpu pabore ycrponcTea B
pexume cTtabunmaaumm OH CBETUTCA SIPKO
C peakumMn “noamaprusanuamn”’, Uuoraa
ANR HAeXHOro GYHKUMOHMPOBAHWA CBCTO-
avona ero WyHTUPYIOT PeancTtopom Conpo-
Tmeneumem 1,8...2,2 xOm.

OnucatHoe ycrpoucrao onpoGoBano Ha
pasubiXx GOTOBCNLILKAX Y NOKA3AN0 OTAUY-
HLIE PEe3ynbTaTul C PasnUiHLIMK TUNAMK
LBETHLIX W YepHO-Genwix poToMaTepuanos.

Ana npumepa na prc.2 Npuseaela ne-
4YaTHan nnarta crabmnularopa, npeanasHa-
HYEHHOro /1NN YCTAHOBKIN B KOXYXE BCNLILLKY
"NyY-70", ykomnaexktosanHou manoraba-
PUTHLIMK (MMNOPTHLIMKU) HAKONWTE/IhHLIMW
Konpencatopamun. Ecrecrsenno, MTO Ans
Takowm Xe (POTOBCNLIUIKU, 1O C OTEUECTBCH-
HbIMM HAKONUTENLHLIMU KOHEHCATOPAMN,
noTpedyeTrca unHas neuatxas nnara.

HacTth coemHenuin Ha NNAaTe BuiNoNHeHa
MOHTAXHbLIM NPOBOAOM. A OTKasancs or
ABYCTYNEHHOMO wuCNONLIOBAHUA HAKONW-
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MepHO 250 B. Kaxywuicn napanoxe, Kor-
na Hanpsxeuuve crabunuaauumn cocrasns-
eT 250 B, a HakonNUTenbHLIe KOHAEeHCATOPbI
3apaxakTca scero pgo 220 B, snonse obb-
AcHuUM. [leno 8 ToM, 4TO Osi BKIKOMEHWUA
TpuHucTopa VS1 HeobGxoanMo, 4TOOLI Ha-
NPAXEHMUE HA ero ynpasnsioWeM SNeKTPo-
ne Gbino Bbllwe HanpsXewus katoaa — B
AQHHOM Cayvae npwiaepHo Ha 7 B. K yomy
X€ 3HaYeHuWe OTKPLIBAKWEro Toka orpa-
HuumnsaeT peaunctop R3. Moatomy npu Ha-
NPAXEHWUH aHOLA — KaTOQ HNXKE HEKOTOPOro
npeaena TPUHUCTOP NPOCTO He OTKPLbIBa-
ercA.

Mpouecc crabunuaaumu NPOXOAUT cne-
AyowrM 00pa3oM. B HauanbHbiA MOMEHT
3apPAOKU HAKONUTENbHBLIX KOHAeHcaTopos C1
n C2 ranpskeHuvie karoda (a 3HaqmT, n yn-
PasnaoLero 3nexTpoaa) TPUHUCTopa He-
AGCTATOMHO ANR ATKALIBAHUA CTatunuTpo-
HoB VD2, VD3. Mo3ToMy OHM HE 0Ka3blpaloT
BNVAIHUA Ha yNPaBNNIOWMIA ANEKTPOA U TPU-
HUCTOP paboTaeT kak 0bbiYyHbLIK AvoA - OT-
KPbIBACTCH MNPU KaXaon NONoOXuUTeNnbHOW
nonysonHe Hanpaxeuun cetu. Mpu aapsa-

TeNbHLIX KOHIEHCATOPOB, NO3TOMY 06GbLeaAn-
HUN WX U Pas3LEeM PasaeneHua MOWHOCTH
(Ha prc, 1 He NOoKasaH) OKAa3aNcCn HeRyX-
HbIM, B KOXYXe BCNbILUKU NNaTY KPENAT Bulli-
Tom M3. lNpeasapurensio reobxoammo
CHATL KAPYOHHYIO KPbLILWKY, PA3MECTUTL Ha
ee MeCcTe nnarvy, yCTaHosurb NOBEPX naTskl
KPBLILWKY U 3AKPENUTL €& KNEMKOWN NEHTOM.

Koreuwno, popmuposaTesns 3anyckaouie-
ro uMnynsca u cnocol BKNKYEHUs uHAan-
katopa HL1 8 MOAEPHUINPYEMOWN BCALIL-
K& MOXET 4em-TO OTAu4aTLes Or npeana-
raemoro 3nechL sapuauta. Hanpumep, To-
KoorpauninTenbhuiX peancropon (R1, R2)
MOXET OblTh He JiBa, a O/1UH, KaK, BIPOUEM,
U HUCNO HAKONUTCNLHLIX KOHACHCATOPOS,
Bce aro, pasymeercs, He NRPUHILMNNANILHC.

Mo cyMMapHOMy HanpsSXeHnIO OTKPLIBa-
Hust Mornu Obl NOACUATU, HaAnNpUmep, fBa
OCNCAORATLALIO COCANHENILIX CTa0WM-
Tpona KC600A v oann KC551A. Ho um npw-
wnock Oul paboratL B pexnme, 6IN3KOM K
MaKCUManNbLHO AONYCTUMOMY NO TOKY, HTO
oTPULIATENLHO CKa3anoch Obl HA HAAEGKHOC-
TW YCTPOMCTRA,
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= 3ABO/1 "MDbTAB" IIPEJIATAET
= R B T R i S S M SRR S 3 P AN
- DOHCHCE HIH o & KON b '
featk
‘ HaumeH, lc max UcuR max Ucuo Ucu nac (B) lua yr {MA) ten taxn toace Ppace Twn
n n3nennmn {A} (B) {B) Pexvum {B) U,,=4 B {HC) (HC) {MKC) (BT) Kxopn.
= KNS46A 15 500 | 400 | I.=7 A 0,7 0,5 55 80 0,7 40 TO-220
f 15 500 200 | I,=1 A 0,7 0,5 55 80 0,7 40
s KN948A 5 800 400 [ 1.=2 A 0,3 0,5 100 80 1,3 20 TO-220
7. b 5 800 300 | 1,=0.4 A 0,3 0,5 100 80 1.3 20
o e 5 700 | 370 0,3 0,5 100 80 1,3 20
r 5 600 250 0,3 0,5 100 80 1,3 20
& KN810A 7 1500 650 [ I.=2 A 0,4 0,5 220 | 200 2.1 50 TO-218
= B 7 1000 650 | 1,=0,4 A 0,4 0,5 220 | 200 2.1 50
B8 5 1100 700 | 1.=5 A 1.0 0,5 220 | 200 21 50
o 15=1 A
(= ] KMS53A 15 800 | 450 0,45 0,5 150 [ 150 2,0 50 TO-218
q 5 15 800 300 | 1.=7,5 A 0,45 0,5 150 | 150 2,0 50
B 15 700 | 450 | 1,=1.5A 0,45 0,5 150 | 150 2,0 50
r 15 600 300 0,45 0,5 150 | 150 2,0 50
A 15 800 | 450 | 1.=7A 0,45 0,5 150 | 150 2,0 50
=1 A
KM954A 20 150 80 0,3 0,3 50 50 0,3 40 TO-220
B 20 100 50 | 1.=10 A 0,3 0,3 50 50 0,3 40
B 20 60 40 | 1,=0,5 A 0,25 0,3 50 50 0,5 40
r 20 20 20 0,25 0,3 50 50 0,5 40
KMN964A 20 150 80 0,3 0,3 50 50 0,5 40 TO-220
B 20 100 60 | 1.=20 A 0,3 0,3 50 50 0,5 40
(p-kan) B 20 60 25 | =1 A 0,25 0.3 50 50 0,5 40
r 20 20 15 0,25 0,3 50 50 0,5 40
KMSS55A 25 500 | 400 | I.=15A 0,6 0,5 100 | 100 1,5 50 TO-218
B 25 450 200 | 1,=3 A 0,5 0,5 100 | 100 1,5 50
KN9s6A 2 450 | 400 | 1.=0,5 A 0,3 0,1 100 [ 100 0.8 10 TO-126
- 2 450 200 | 1,=50 MA 0,3 0,1 100 | 100 0,8 10
KN957A 1 800 | 400 [ 1.=0,5A 0,4 0,1 110 80 0,7 10 TO-126
B 1 800 300 | 1,=0,1 A 0,4 0,1 110 80 0,7 10
B 1 700 | 400 0,4 0,1 110 80 0,7 10
KM958A 30 150 0,2 0,5 60 80 0.5 70 TO-218
B 30 100 =10 A 0.2 0.5 60 80 0,5 70
£ 30 60 1,=0,2 A 0,2 0.5 60 80 0,5 70
r 20 20 0,2 0,5 60 80 0,5 70
KMN959A 0,2 300 220 | 1.=7 mA 0.4 0,02 7 TO-126
B 0,2 250 200 | I,=1 MA 0,4 0,02 7
B 0,2 200 120 0,4 0,02 7
KMN360A 0,2 300 220 | 1,=10 mA 0,8 0,02 7 TO-126
B 0,2 250 200 | I,=1 MA 0,8 0,02 7
{p-xaH) B 0,2 200 120 0,8 0,02 7
KN9IB1A 5 250 0,65 0,05 25| 40| 0,18 10 TO-126
A 5 160 =4 A 0,55 0,05 25 40| 0,18 10
8 5 120 1,=0,4 A 0,45 0,05 25 40| 0,18 10
r 5 60 0.4 0,05 25 40| 0,18 10
A 5 20 0.4 0,05 25 40| 0,18 10
e 3 10 1.=0,5 A 0,4 0.05 25 40| 0.18 10
[,=2 MA
KM965A 5 250 : 0,4 0,05 25 40| 0,18 10 TO-126
6 5 160 [a=gth 0,3 0,05 25 40| 0,18 10
(p-kan) B 5 120 =014 0,3 0,05 25 40| 0,18 10
r 5 60 0,2 0,05 25 40| o0.18 10
A 5 20 0,2 0,05 25 40| 0,18 10
E 3 10 1.=0,5 A 0,4 0,05
13=2,5 MA

BunonapHbie TpanancTopu: KTBOSUM, KT814, KT815, KT816, KT817, KT829, KT872, KT940, KT961, KT8114.
Avoan n avopHbie cO6opky Ha ux ocHoBe: KC504, KA 105, KO2988 (kopnyc TO-220, Uy max =800 B, lnp.max =15 A, Frux= 100 Ku)
MuxpocxeMi cepui: S30, K145, K561, K580, KP531, KP599.

Tenedhon otaena peknambl 208-99-45, renedhon/chakc 208-77-13
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AOCKA OBbAABAEHMM

BEJIBAPR

Kaxgrie gea us Tpex Bumywyerrnx B CHI' BormTMeTpa u ocywinorpaga
usroTorner nog Mapkoll BE/BAP

Moyemy smibupaioT npuboput ¢ mapko BEJIBAP?

* CoBpeMeHHO® NPOU3BOACTBO U CTPOrMMA KOHTPONbL NPpX WU3rOTOBNEeHUMU

* F'apaHTUtHO® oOCnyXusaHMe OT OAHOrO ropaa [0 TPex NeT OCYWeCTB/AeTCA
4Yepes CeTb CEpPBUCHbLIX LEHTPOB Ha BCeil Teppurtopun CHI

* ExeropHo 0CBauBa®TCA HECKONbKO HOBEIX MOASNEeH
* OnTuManbHOoe COOTHOLUeHUE LeHa = K]4yecTBO

* Jobas ¢opma onnathl ,BkAOYAA GapTepHbIe CAeNKH
* KoHcynbTauuu cneuuasucTos No BCEBM BOMPOCAM, CBA3aHHbIM C BbiGOpOM

U ucnonb3osaHueM niboro o6opyaoBaHuUs

Ocuunnorpadbn cepun C1-137

Mogens C1=137 Moaens C1=137 /1 Mogens C1=137/2

* Nonoca nponyckanua 0=25 MIy Bee panuue Ci=137 nmoc Bee pannue Cl=137 nmot ynxunv

* 2 xaHana BCTPOBHHLIA MyNbTMMOTD . | 3anoMuHaHus CUrHanos

* KoapOULMEHT OTKNOHOHW AvanaaoH usmepeHus * Yacrora auckpetmaaummn 1 Mru

2 MmB/nen = 5 B/nen * HanpaxeH!s IMB = 1000 B | * ALIN 8 paspspos

* Koadppuument paaseprku 200 HC=0,2 ¢ | . TOK8 IMKA = 2 A |* Obvem namatn 1K

* CHHXPOHH3AUNA TV=CUrHanom conporuenenus 0,10M = 2 MOM | * UnTepdeitc RS=232 (pexum nepepaym )
(cTpoka , none)

* PoxuM X=Y

* Macca 5,5 kr

IManoraGapuTHbld CBPBUCHLINA

ocuMnnorpagp C1~143

* Nonoca nponyckaHust 15 My

* YyscreuTenvHocTe 5 mB/aen

* CuHxpoHusauus TV CUrHanom
( ctpoka,none)

* Pexum X-Y

* OpurvHanbHEK xopnyc

*-Macca 3,5 kr

BricokoyacToTHbie pasvem CP50-73 @B, CP50-95 ®B, CP75-166 ®(nocraska naprtuamu ot 100 wr)

Pecny6nuka Benapyce , 220600 r. Muxck, np. @®. CxopuHni , 58
o TenedoHu (0172) 399-442 ,399-482, 334-123 , ®akc (0172) 310=-689

TenedhoH otaena peknamer 208-99-45, renedhon/dhakc 208-77-13




B 6nuxanwmve roa-gBa KOMMaHUN
IBM zaBepiunT pa3paboTKy KOMNaKT=
avcka (KA4) ¢ o6vemMom namaTu Qo
6,5 MGanT, 4TO 3HAMNTENLHO paciuu-
PUT BO3MOXHOCTU NPUMEHEHUS 3TUX
Hocurenen nHdopmauuu. B yacrHoc-
TV, HA TaKOM AUCKE MOXHO oyaer
3anucartb NONHOMETPAaXHbLI BUaeo-

UNLM C BhICQKUM Kauectaqgm W30-

paxeHua u 3syka. Horuwin K1 ume-
eT He OAiuH, KaK TPaanLNOHHbIN, a He-
ckonbko (po 10) nonynpo3payvHbix
CNOoEeB, B KAXA0M U3 KOTOPbIX MOXHO
3anucarTb CTONBLKO Xe nudopmauum,
410 U Ha ogHoMm CD-ROM. Cyurnisa-
HUe NPOV3BOAUTCH OQHUM SIA3EpPOM,
KOTOPbLIM € nNomMouwbid obbekTuBa,
ynpasaseMoro cepBoasurarenem,
MoXxeT POKYCMPOBaTLCH Ha NOOOM N3
MHPOPMaALNOHHDBIX cnoeB. luckoBon
Hosoro K1 MoXHo ncnons3oBaTh Ann
BOCNpou3BeNE€HUR COBPEMEHHbIX
opHocnouHbix KO, ogHako cuurarb
nudopmMaLuio ¢ Hero 8 ooObivHOM CD-
nnenepe HEBO3IMOXHO.

PaapaboranHaa lNenraroHom rno-
banbHas paguoHaBUrauMoHHas cnyT-
HUKoBa# cucrema “Hascrap”, nosso-
NAIOWAaN BOEHHbLIM JIeTYUKaAM B NIO-
Oyio norony onpegensit CBOU reo-
rpagpuuecKkme KoopauHatbl C TOYHOC-
TLIO 00 HECKOJIbKUX C3AHTUMETPOB,
HaunMHaeT MCNOoNb30BaTbCA B rpax-
AaHCKux uyennax. Padoty cucremsl
obecneunBatoT 24 cnyTHUKa, Haxons-
wmxca Ha opbure BoicoTon okono 18
TbIC. KM.

Cucrtema “Hasctap” nossonur
aBnananHepam nevatb bonee Kopor-
KMMWU MaplupyTamMi, UYTO TONbKO Ha
TOoNnNuUBe A3CT 3KOHOMUIO B HECKONb-
KO MUANMOHOB pnonnapos, MNpuemMHn-
Kamy 3TON CUCTEeMbl yXe oCHaiwlaer
CBOU FPYy30BUKU OQHAa W3 KPYMNHbIX
aMepUKaHCKUX TPaAHCNOPTHLIX KOM-
nanun. Nonbwaosarensmm “Hascrapa”
cobuparTCca CTaTb aBTOMOSUbHARA
NPOMBbIWNEHHOCTh, CYyAoBble KoMna-
Huu. Pa3pab6oTraHbl 06pa3ubl nopra-
TUBHOM annapaTypbl ANS TYPUCTOB U
nyTeweCcTBeHHUKORB,

CornacHo onpocy, nposeneHHoOMY
OQHOM U3 U3parenbCKUX Koprnopauum
CLUA, nouyTtn Tperb amepukKaHcKux
AomMosnapensuesB — a 370 6e3 mano-
ro 60 mnH — MmerT KomnbioTEP, U3
HUX OKONO 23 mnH padboTatoT Ha HeMm
exenHeBHo, a okono 11 MAH ucnonb-
3yOT ero ¢ mogemom. MNMoutn 28% pe-
Tellt UCNOMLIYIOT KOMIMBIOTEP ONA Urp
U NPUroTOBNIEHUA AOMAaLLHUX 3ana-
HUA.

CyujecreseHHble U3AMEHEHUA B NOC-
neaHvie rogbl NPOU30LWNKU B UCNONb-
30BaHuUKU Teneesu3opoB. TONLKO ANfA
npuema nporpamm achupHoOro seuja-
HUA UX Tenepb UCIONL3YKT KpauHe
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penko: B 93% amepukaHckux SOMOR
MMEKTCR YCTpoMCcTsa AMA NOAKAKO-
YeHUA K KabenbHbIM CETAM, UrPOBLIE
BUOEONPUCTABKU U BUOEOMArHUTO-
thboHbl,

NMpo6nema 6opbbbl ¢ yronamu
aBTOMOOMNEen akTyanbHa cerogHs Bo
BceM mupe. Hap ee pewseHuem no-
CTOAHHO padoTarwT cneunanucThbl
MHOrux ¢oupm, cosnasas sce bonee
CJ/10XHble npOTMBOYFOHHhIB cpeancrt-
Ba, OAHAKO NPEecTynHMKN Yyepes Ka-
KOoe-TO BpeM§ pasraasbiBatoT ux cex-
peTtbl. BoamoxHo, bonee Henopatnu-
BOM, B 3TOM CMbIC/e, OKAXeTCH cuc-
Tema OesaonacHoctu “Ceinidrapa”,
paspaboraHHaa aMmepuKaHCKon pup-
Mon “Texac uHCTpyMeHTC",

371a cuctema cocTout n3 paauo-
Kato4a ¥ cneunanbHoro CHUTLIBaKO-
Liero ycrpoicrsa, CMOHTUPOBaAHHO-
ro 8 pyneBOW KOAOHKe. Panuoknioy
NpeACTaBNAeT coO0M MUHUATIOPHbINA
nepenarynk KOAMPOBAHHOIO 4YacToT-
HO-MOQYNINPOBAHHOTO CUrHana (umc-
O KOO OB AOCTUraeT HECKONbLKUX
MUunnuoHos). B ero cocras Bxoasarv
UHTEerpanbHas MMUKpocxema ¢ sanum-
CaHHbLIM B Hee naeHTUOUKaALUOHHbLIM
KOQOM, KOHAeHcaTop U HebonbLian
aHTeHHa. lNpy BCTaBNeHUM Knwua 8
3aMOK 3aXuraHua NPoUCcXoanT Noa-
3apAAKa CYNTLIBAKOLWLEro YCTPOWMCTRA,
W OHO BKNKOHAeT paguonepenaTyvvk.
B peaynbTate OH uanyvaer Kooupo-
BaHHbIN CUrHan, KOTOPLIN NpUHUMA-
€TCH CHUTHLIBAIOWMM YCTPONUCTBOM 1
nepeaaeTca, HO yXe No nNposoay, B
bopToBOM KOMNBLIOTEP, YNPasBNfto-
Wit BCeMmn cucremamm aBTomobuns,
nocne Yyero MOXHO TPOraTbLCA B NyTh.
Ecnu Xe Koa HeBepeH Unn KTo-TOo
NbITAETCA NPOUIBECTN HECAHKLIMOHMN -
poBaHHbie AEeUCTBUA, BKNIOYAETCA
curHasn Tpeeorn u 3aBecT asTomMo-
Sunb MAM NPOCTO CABUHYTL €ro ¢
MecTa CTAHOBUTCA HEBO3MOXHO.

B 6yayuwem cucrembl, nogobHbie
“Cendrapn”, MoryTt 6eiTh UCNOMAbL30-
BaHbl U Aang ppyrux uenen. Hanpuw-
Mep, ANns aBTOMaTU4YEeCKOro OTKpbi-
BaHud ABepen npuvu npuonmxeHnn
8Nnagensiya K MawuvHe, Ans perynu-
POBaHUA NOJSIOXEHNA CUAEHUW U 3ep-
Kan 3agHero BUAAa WNyn BKJIKOYEHUA
ABUrarens, NOKa BoguTens Npucre-
ruBaeT pemMHu 6e3onacHoOCTH.

@

C cepenuHbl NPOLINOro roaa MHoO-
rue dbupmel, BbiNyCcKawuwme nepco-
HanbHbie KOMNbLIOTEPbI, OCHALWAKT UX
64-pa3psgHbiMu rpaduyeckuMmu nna-
Tamu. bnaronaps BbICOKOMY GbICTPO-
OenCTBUIO, Takue nnartbl npu obpa-
6otke Buaeonndopmaumnn dopmupy-
0T N306paXeHua, KauecTBOo KOTOPbIX
no paspeLwarouen cCnocoSHOCTU U
LUBETOBOW raMmme COu3MepumMo C M30-
opaxeHunamu Ha potorpaduax.

°

HoBbli 6bICTPOAECTRYIOLUIA MUK~
ponpoueccop 68060 ¢pupmsl “Moro-
pona” copepxury okono 2,5 mMnH
TPaH3UCTOPOB U cnocobeH BbINOA-
HRTb A0 TPEeX onepauni 3a OAUH TaKT
unu, TeopetTnyeckun, no 250 mnd one-
paumni B cekyHpy. Oupma rapaHru-
pyetr 100 mnH onepaunin B CeKyHAay
npu TakToBow Yyacrorte 66 MINy. Muk-
ponpoueccop 68060 Bknw4yaer B
cebn conpoueccop obpaboTku “nna-
Bawoulen” 3anaTou U anemMeHTbl yn-
pasneHun namarToro. PaspabtoTaHa u
6onee pewesan Moaudukauus Gea
3TUX HOBOBBEOEHWUMN.

B BenukoOSpuranumn paspaboraHo
asToMaTu3upoBaHHoe paboyee mec-
10 (APM) ons nHBanMpoB, NO3BONKIO-
uiee UM C NoMoLLbIO CnelnanbHON
PYYKU YyNpaBneHUs Ny nepeknoya-
Tens, NpuUsoAUMOro 8B AenCTene noa-
DopoAKOM, BLINONHATE Takue pabo-
Tbl, K&K MalLMHHOE NPoeKTnpoBaHue,
0bpaboTKa TeKcros, NOAroToBKa OT-
YeTHOW AOKYMEeHTauuu U T, N,

OpraH ynpasnexuuss B8 HoBom APM
cefa3ad no UK kaHany ¢ oObit4HbIM
nepcoHanbHbiM KOMNLIOTEPOM, pabo-
Talowum B cpene “Yuupoys”, C no-
AaBNeHuemM Ha 3KpaHe MOHMTOpa
nepeyHs QyHKUun oneparop (MHBa-
nua) BbIOUpaeT HYXHYIO, B pe3ynb-
TaTe Yero K KOMMNbIOTEepy NoaKNo4a-
IOTCA HYXHble nepundepuiiHbie yCT-
POMNCTBA: NPUHTEP, KONUPOBAaNbHbINA
annapar, yKiaa4quK B nNayvku, CHUTbI-
Baouiee yCTpoucTeo, TenedoHHbIA U
dakcumMmunbHbiM annapatbl. Ang
TPaHCMoOpTUPOBaHUA INCTOB Bymarm,
OpowWIOpP, MarHUTHbIX AUCKOB U T. N.
npeaMeToB UCNONbL3YEeTCR cneunanb-
HbI1 MaHUNYNATOP, CNOCOBHLIN Tak-
Xe nepeBopaynBaTh cTpaHuusl. Mep-
Bble gsa obpasua APM mcnonbayior-
€A B peabunnMTauoHHbIX LeHTpaxX ang
ueBanuaos Bo ®parvuun n Weseunn.

B

71 pexHb Ha opoOure BOKpPYr JlyHbl
MOHAOOOUNCH aMEepPUKAHCKOW aBToO-
MaTUHECKO MEXNNaHeTHOM CTaHuun
“KnemeHTnHa", utodsni chororpadu-
pogaTh 38 MNH KBagpaTHbIX KUITOMET-
pos ee nosepxHocTn. Porvorpaduu B
yneTpadpuonerosom u mnHdpakpac-
HOM Auanas3oHax Obinu caenaHsl ¢
NOMOLUbLIO sla3epa Yepes pasfninyible
cBeTOPUMNbTPLI. ATO NOIBOAUNO NO-
nyyuTk AeranbHoe npeacrasnelue o
NOBEPXHOCTHhIX CHOAX U Pa3JIMYHbIX
cKanbHbiX oOpasoBaHunax JlyHbl. B
pesynbrtare co3gaHa uudposas
3MIEKTPOHHAN KapTa ee NOBEepPXHOCTH
B OAMHHAAUATU UBETax C HenoCTU-
XXUMOWN paHee palpewaiujen cno-
coBHOCTLIO.

o

CBepXMUHNATIOPHBIN MUKPODOH
AN BONOKOHHO-OMNTHUYECKNX CUCTEM
CBfi3n co3aaH B TeXHUYEeCKOM yHu-
BepcuteTe B flapmwrtanrte (Fepma-
HUR). YCTPOUCTEO pa3MeLleHo B KOp-
nyce uHTerpanbHON MUKPOCXeMbl U
COCTOUT M3 TOHYaNnLWen $1 MKM) MeM-
G6paHbl nnowaawio 1 MM* 1 y3na c Ka-
HaBKkoW rnybuHon 5 mkm. KaHaBka yu
obpalleHHan K He cTopoHa memopa-
Hbl NO30M104Y€EHLI U OBPa3ylOT CBETOo-
BOA, Yepes KoTopbli nNpu pabore npo-
xoaut ceeroBon nydy. Konebanua
MemOpaHsbl noa Aencrsrem 3ByKOBbIX
BOJIH U3MEHRIOT a3y CBETOBOIro cur-
Hana v TakuMm 06pasoM MOAYNUPYIOT
ero. fina obparHoro npeo6pa3zoBaHna
(B curHan 3BYyKOBOW 4acToOThbl) UC-
nonbayerca uHrepdepomeTp, B KO-
TopoM dpasa MoAyNUPOBaAHHOIO Ny4a
cpaBHuBaercs ¢ $a3ont Hemoaynupo-
BaHHOro (OnNopHOro).

Hosbiin MmkpodOH He pearupyeT Ha
cnyvanHbie 3NneKTpUu4ecKue nomMexu.
Mo mreHnio nsodbperarenen, ero ye-
necoobpasHoO UCNONb30BATL B TeX
cnydasx, kKorga HeooxoanuMo BbIABUTH
HeUCnNpPasHOCTb NO WYyMY, U3nasae-
MOMY HCUCNPAaBHbLIM Y3/1OM B KOHTPO-
nupyemom obbekte, Hanpumep B
anexypoaBsuratene, rae TpaguUnoH-
Hble MuKpodoHbl, Npeobpasyume
3BYK B 3/IEKTPUYECKUIA CUTrHan, He-
MPUMEHUMbI U3-32 CUAbHbLIX 3A1eKTPO-
MArHUTHLIX NONewn.



CNPABOY4YHbLIN JINCTOK

MUKPOCXEMHBbBIE
CTABUNJTNSATOPHI
CEPUN KP1162

Mukpocxemul KP1162EHSA, KP1162EH56,
KP1162EHSA, KP1162EH66, KP1162EHIA,
KP1162EHOEG, KP1162EH12A, KP1162EH 126,
KP1162EH15A, KP1162EH 156, KP1162EH18A,
KP1162EH 186, KP1162EH24A, KP1162EH246,
KP1162EH27A, KP1162EH24B6 npencrasns-
101 coboir nocneosaTe/ibybii KOMNCHCA-
HUOHHBW CTabnAN3aTOP C PUKCHMPOBAHHLIM
BLIXONAMLIA HANPSEKEHUEM, B otanuue or
crabunnaaropos cepumn KP1157 s arux cra-
Ounusatopax perynupyrouini anemMent
BRJIOMEN B MUHYCOBOW NpoBojl. NpuSopt!
OCHANEHBL! BCTPOGHHOW CYUCTEMOM 3ALLMT I
OT 3aMBLIKAHUS BLIXOAHOM LIEHW N NEPErpYya-
KV BLIXOZHLIM (HarPy3ovHLIM) TOKOM, OT
npesbilielnst TeMneparypsl Kpucranna
cuepx YCTaHOBACHHOrO 3uauenns, Ot npe-
BLILLECHUST NOPOra HANPSKECHUE, NPUNOXECH-
HOTO MEXy BXxosom u Beixonom. Crabunn-
3aTOPbLl UMEKOT NOBLILIGHIYIO CTCHKOCTL K
CTaTCCKOMY 3NEGKTpKiecTy. Ol suipep-
KUBAIOT CTaTUIECKUIA Pa3PSI HANPAXEHN-
em sio 2000 B, npunoxenuuwi Kk mobGemy
BLIBOAY.

Crabunuaatops! BLINOAHEHL! 1O MnaKap-
HO-JAMNTAKCHUANLHOW TexlONorMun ¢ nN30ns-
umen p-n-nepexonomM. OgopmMmnetsl oHy 8
NNACTMICCOBOM NPSIMOYIONLHOM KOPNYCe
KT-28-2 (puc. 1) ¢ meTannuuecknm Tenno-
oTsopus UMM bnatiyen, NPEeAHA3HAYCHHLIM
AN KpenneHa K JIONOAHUTENbHOMY Ten-
hoorsony. Tenhoorponsiias nnacrtuHa
BNEKTPUUECKN COEfinHeHa ¢ BuiBoOAOM 17,
NoAKMouaeMuIM K obwemy nposogy. Bhi-
BOJ/Ibl MUKPOCXEMbI — XECTKue, npsimo-
yronbHoro cevenusi. Macca npubopa — He
Gonee 2,5 r.

TUNORAs cxema sxmoYeHMsi STabunuaaro-
pos cepuw KP1162 npeacrasnena Ha puc 2.

W #3.5

6.5
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KT-28-2

Puc. 1

AekTpuuecK1e XapaKTepucTuku
npy T...11..:p=25"C
BuxosiHOE Hanpaxenuo, B, npu ouixoanom
TOKG 5 MA 11 BYOLHOM MATIPSIKGHMIM

9B, A KP1162EH5A . . ... ....... 5+ 0.1
NS KRIIBZERSE e G i 5402
108, i KP1162EHBA, . .. ......... 640,12
NS KPTIO2EHOBD wob of e iolste alamie ol 6+0,24
3B, A KPII162EHOA . ........... 9+0,18
WA KPTIBZEHOB ., o vias i oo ararasiaide s 9+0,36
178, s KPI1GZEHI2A . ... ........ 12+ 0,24
R KP1162EHI2B . ....... Gl i 12+ 0,48
20.B. AN XPTHIB2EHIBA |, . o oioss v sva e 1503
PTG 2 B TSP ) S R A 15+0,6
238, wa KP1162EHIBA . . .......... 18 + 0.36
A KP1162EHIBE . .. .. ... ...... 840,72
298, jum KP1162EH24A . .. ... ...... 24+ 0,48
A KPUIG2EHZAR. . s e 24 £ 0,96
2B, ans KP1162EH27A ... ..... ... 27 1 0,54
I KBLIE2EHRTE S vinih o/ibrant s 27 + 1,08

Hectabiunos b BLIXOAHCIO HANPAKCHIN

10 BxoaMoNy, %/8, ne Gonee, npuw

ULXOIMOM TOXE 5 1A 11 nannehinm

X000 MANPAXCHUS 18 NPERENIX
o1 9 10 19 B qumi rpynnu KP1162EH5 . . . . .. 0
or 10 o 20 B sumsi rpynmt KP1162EHG .. .. O
or 13 10 23 B ansi rpynn KP1162EKD . ... 0
or 17 ;1o 27 B pnsi rpynnw KP1162EHI2 ., . 0
o1 20 10 30 B yw rpynnas KPT162EHIS . ., . O,
or 23 10 33 B annvpyinuw KP1162EHIS . .. 0
o1 29 10 39 B quisi rynnnt KP1162EH24 . .. 0
01 32 no 40 B yums rpyrnm KP1162EH27 . .. 0
HocT1abuNLHOCTL BRXOMONO HANPIKEHM

NO BLIXOLHOMY TOKY, %/A, He Gornee,

NPY M3MEHEHUY BLIXOUHOIO TOXA B NPe-

Aenax or S rdA 10 1,5 A v BXOgHOM Han-

PH®EHMIN
oOBwArpynnt KP1162EHS . ... .. ... .00 1
10 B s rpvnne KPTIG62EHG ., .. ........ 1
1I3Banarpynnu KP1162EHS . . .. ... ... ., . 1.
17 B qust rpynne KP1162EH12. ... ... ey
20 B s rpynna KP1162EHIS ... ... ..... 1
23 B i rpynns KP1162EHIB . .. ......... 1
29 B wuisi rpynne KP1162EH24 ... ..., .. .. 1
32 B oo rpyniiss KP1162EH27 ... ... ... .. 1
TermneparypHuin KO3(hPruuenT BrIXOA-

woro Manpsixenus, %/°C, ne Gonee, npn .

BUXOAHOM TOKE 5 MA, W3rCHEHUN

TELNENATYPL! OXKPYAAOLIEI Speb]

no 70°C 11 pxonHOM HANPRAESHIW
9B wwrpyane KPT162EHS . ....., ..... 0,02
10 B st rpysinet KP1162EHG6 ., .. ... ... .. 0,02
13 B ans rpynnet KP1162EH9 . . ... .. ..., 0,02
17 B pna rpynnu KP1162EH12 . .. ... ..., 0,02
20 B nins rpynnm KPT162EHIS ... ... . ,. 0.02
238 anarpynnst KPUIB2EHIB . . ., ... ... 0,02
29 B ana rpyrnnst KP1162EH24 .. ........ 0,02
32 B prnrpynnut KP1162EH27 . .., .. ..... 0.02
Tok, norpelbnsieruint coGCIBEHHO

MUKEOCXEMOR, MA, ne Genee,

NPY BX0HOM HANDAKEHUN
198 arsrpynmue KP1162EHS . . ........ ... 8
20 B s tpynnt KP1162EHG . ... ......... 8
23 B s rpynnua KP1162EH9 . .. . .......... 8
27 B pnsi rpynnu KP1162EHI2. .. .. ..., .... B
30 B ans rpynist KP11G2EHIS . .., .. ... ..., 8
338 Ana rpynaut KPT162EHIB . .. . ... ...t 8
39 B pam rpynnm KP1162EH24 . .. ... Waiglire B
40 B sina rpynnut KPY162EH27 .. ... ... .. .. 8
Apoih suixonmoro HanpsxeHus, %, 1e

Gonen, npy Buixoion toke 0,75 A,

TEMNCPATYPE OKPYXAKINEN Cpeat!

100°C 11 ex0inoM Hanpsixenmn
16 B st rpynns KP1162EHS .. ... ., ... ... !
17 B s rpynnet KPTIG2EHG . ... .. ........ 1
20 B sum tynns KP1162EH9 . .. ... ........ !
23 B jum rpyans KPHI162EH1I2 .. ... ... ... 1
26 B uns rpynim KP1162EHIS . . ... ..., ... 1

Whwwwwww

29B wmirpynn KPT162EHI8B . .. .......... 1
S B pynne KPIIB2EH24 .. .. .. ....... |
38 B jum rpynne KP11B2EH27 . ... ..., ... !
PaGouwi unrepsan remnepatyps

orpyxawouer cpepu, ‘C. ..., ... -10...70

MNpeaensHo ponycrumobie
3HAMCHWA NapameTpos
Makcumanuioe sxonac Hanpsixenme,
B. sum rpynn

KP1162EH5, KP1162EH6, KP1162EH9 ... ....35
KP1162EH12, KP1162EH 15, KP1162EH18,
KR INGREH24: KPYTO2ER2T v il vios oanls 40

MinnsmanoHoe nanenmue HanpsiKenus 1Ha
MUXPOCSXEME, NPK KOTOPOM Blie Coxpa-
psieTCH PROOTOCNOCOOHOCT: Cradumn-
aaropa, B, u paGoters nitepnane 16m-
NePaTYpL OKPYXIANIEen CPEefibl . . ... .. .. 2,9

Maxkcumanbhin unixonnoi 10x, A,

# MHTEPNANE TE41ePATYPW KOPAYCa

o1 =10 4o 100°C npu padore
C 10IIDOTN0R0M . Somin siausidivmrds v e 1.5
(672 QR (=TT iTeTo] {110)1 T+ YA 0.5

NIAKCHMMANLILIA BLIXOANOE MIMNYNLCHBI
10K, A, 1PV JUTUTENHLHOCTY BMNYNILCOD
teuee 1 aC, Cksaxvociy Gonee 100,

NPK PAGOTA C TENNODTHOAOM « « « v v v v vun. 1.8

MaKCHMaNLHBLIN BLIXOAMON MINYNILCHLIK
10K, A, 1PV ZUIATEABHOC 11 MFANYILCON
MEHEE 4 1c, CKuaxnocTi Gonee 150,
npy paoore 6e3 TeINICOTBOAd . .« .« -« . . . 1.5

MaxkCumanuias PICCenuaeas t101HoCTb,

Br, orpannuennian cucTerion 3aumim,
npu pabore

CTEIOOTBOMIOM . . oo v v v v ev v v a s AN 4 k)
GOR 1BHAOOYBOND . - o 0% vie o vils v o a hliveve o 1.5
Tenios0ge CONPOTUBIACHNE ¥MC T~
REIDCWED OO IEIE o 5 o i jade il e s a i s v e tata 6
Tf'.‘[HIOL'.OG CGII[JQ‘IHIUI(.‘IIHD rpuCiann-
oxpyxmoumgan cpoaa, "C/Br .. ... .. ... .. 81.4
Mpepenuio LONYCTUMAN TEMNEPRAT YR
T b T ST I W 150

Temneparypa rpuctania, NP KOToRo
NPOUCXO/IT CHAGATLIBRIKAC CHETOMIA
Tennonon saumta, C.... ........ 165 = 15

Puc. 2
U&nu K '
0 / 5 ¢ ,f;
KP1162
Toxp.cp =25410°C |
|
i Puc. 3 i
=
‘: § CI=J=
{

Puc. 4

EMKOCTL 8X0AH0I0 KOHACHCATOPa NPY BCEX
YCNOBUSIX 3KCNAYaTauumM HEe fomkHa BuiTb
meHee 2,2 med420%, a MecTo ero Monta-
XA HE AOMXKHO OTCYONTb OT MUKPOCXEMb
panpwie wem Ha 70 mui. NpyMeHeHve rak-
TanoBbLIX OKCUHLIX KOHJAEGHCATOPOR YBENU-
YUBAET YCTOMMBOCTL CTabunmnaaropon K
camoBosbyxuennio, EMKocTs KonsieHearo-
pa C2 — ne menee 1 M@,
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Ana npegorspaujenusi NOBPEXAeHUN
MUKPOCXEeMBLI NPU BCNNECKAX HANPSHXEHWUA
HA BLIXOAE PCKOMEHAYETCSI BKNKOMaTL 3a-
UINTHLIY A0 MEXAY BXOAOM WM BbIXOAOM
crabunu3atopa (Kavojiom K swixoay). Ma-
pannenbHoe CoefMHEHVEe MUKPOCXEM He-
nponyctumo. MNpu BCcex ycnosuax axcnnya-
Tauuu He PaspellIaeTes noaata NoNoXUuTeNb-
HOro (oTHOCUTENLHO Bhiroaa 17) Hanpsxe-
HUA HA BXOA U BbiIxoa crabunmaaropa.

AnvrensHocTh GPOHTA YBeRnieHun BXoa-
HOro Hanpsixenns (no aCtconioTHon senu-
ynHe) Npy BRAKYCHUKU cTtabunuaaropa He
nonxua Guith menee 30 MKC 80O BCEM TEM-
neparypiom aAnanaszone. Tunosasi Nepexo-
Han xapakrepucruka crabunusartopa npwm
CTYNCH4ATOM N3MEeHEeHNN BXOAHOTO Hanpy-
XEeHnsl NpeacTapneHa Ha puc. 3.

CraGunuszaropm cepmu KP1162 ponyc-
KaloT ¥ peryamposaHue BbIXOAMOro cra-
OuNLHOro Hanpskewusi. Tunosasn cxema
BKAIOMEHUN MUKPOCXEeMLI AN51 ATOrO Cnyyas
nokasana na puc. 4. HoMuianul pe3ucro-
pos R1 n R2 (xkOMm) aenutens HanpspkeHmns
U3MEPUTENHLHOTO INCMCHTA CBA3AHLI COOT-
HOLLCHURMMN:

60
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Ubiear pot =( 1+R ‘IR2)Uuux nom R1 “lyon
Slum < Uuux.unufR 1

rae Uy.por — TEKYUWICE 3HAMEHWe Bbl-
x0AHOro Hanpsixenus, B, npun peryaupo-
Banuvuy,; U, wone — HOMUHANBHOE PUKCUPO-
BaHHOE HaNpPsKeHUe MUKpocxemobl,B; |, —
TOK, NOTPebnsemMblii MUKPOCXeMOol, MA.

Tunogsie Harpy304HLIE XapakTepucTukn
HEKOTOPLIX CTabunn3aTtopos B pa3HbiX yC-

AOBUAX JKCNNyarauuK itokasalbl Ha pPuUC.
5,a—8 v 6,a—B. Ha puc. 7 n 8 nokasatul
TEMNEPaTypHbLIE 3aBUCUMOCTH BLIXOAHOrO
TOKa N pPaccemsacMon MOUHOCTU MUKpPO-
cxemMHbix ctabunnuaaropos cepun KP1162.

Ma'repman noaroTosnIn
A. HEDE[OB,
A. BANSBCKUN

r. Mocksa

LLOKOJIEBKA

MUKPOCXEMbI KP142EH6

MpegnpusTy] 3NEeKTPOHHOW NPOMBILUNEH-
HOCTH Havan NPOU3BOLACTBO MUKPOCXCMb
KP142EH6 B nnactmaccoBOM kopnyce
1102.9-5, cHabxeHHOM TEennooTBOAALMM
hnanvuem, ¢ BbIBOAAMU, PACNONOXEHHLIMU

w 22____,
2 L6
83 il
po—
- R 941
2.0mé g
Kﬂfoff B e B e S | L2~
L o)
td'”
. 94]
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1102.9-5

B OAWH PSA HA HUXHEW rpanmn (Ccm. puc.).
Mo cxeme N OCHOBHLIM MapameTpaM 37a
MUKpOCcxemMa He otnuuaercsn ot K142EHG
(kopnyc 4116.8-2). O6e Mukpocxemol Npea-
crasnsioT cobon asynneuun ctabunusarop
HaANPAXEHUS1 C BO3MOXHOCTLIO PErynmpo-
BAHWUA BLIXOAHOr0 HaNPSIXXEHUs!,

Llokoneska mukpocxemi KP142EHG cne-
Ayiowas: suisof) 1 — BX04 curHana perynu-
POBKU BLIXOAHOrO Hanpskxeuus 0Goux nnev;
BLIBOA 2 — BLIXOL MWHYCOBOIO Nneya; Bbi-
B0OA 3 — BXOA MMHYCOBOro nneya; nuisoq 4
— o0wui; BbLIBOA 5 — NOAKNIOHMEHME Uenu
KOppeKumMmn Nancosoro naeYya; Bouisoy 6 —
coboarbIv; BuIBOA 7 — BLIXO/1 NNKDCOBOro
nneua; sLIBoA 8 — BXoA NAIOCOBOro nneva;
BLIBOA 9 — NOAKMIOMEHUE 1ECNU KOPPEKIINA
MWHYCOBOro nnesa.

A. HEQEDOB

r. Mocksa



OTBEYAEM HA BOMPOCb! YUTATENIEN

HALLA KOHCYJIbTAUUA

CEAOB E., MATBEEB A. “PAQVIO-
86PK”: PASBBUTUE, NEPCNEKTUBL).
KOHTPOJIIEP NPEPLIBAHUA: NPO-
FrPAMMHOE OBECNEMEHUE. — PA-
ANO0, 1994, Ne 10, c. 14—16.

Ob6szartennHa nm komaHaa DI B noa-
nporpamme 06pa®oTku NpepbiBaHusa
(meTka B_TIM)?

Het, ne obGs3arensha. [enc s Tom, yro 8
DONLLUVHCTAE MUKPONPOLECCOPOB, B TOM
yucne 1 8 KPS80BMBOA, nocne npnema
MmeGOro 3anpoca NPEPLIBAHUS apTOMaTH-
MECKW 3anpeiainTesl BCe NPepuIBaims )1o
Tex nop, noxa onu He Byayt paspeweHo
CNeLmnanLHOn KOManaon, B BAHHOM Clyvae
El. Takum 00pa3omMm, cneumanbHo anpeuar,
npepuiBanus xomaron DI a pasnom cny-
Hae He HYXHO.

3ron KOMAHAOR OGBLINHO NONLIYIOTCH B8
Tex Cnyuasix, Korf\a Kakon-nubo yuacrok
aporpaMmesl HeoOXoAUMO "IaumTh” OT
apepsaimn. Hanpumep, ecs OCHOBHASs
NPOrPaAMMA BLINIMCIICT 1 3aHOCKT B SIMCHh-
KU NAMATY UCXOAHBLIC AaHHLIC 115 NOANPO-
rpammbl 06pPaboTkv NPEPLIBAHKK, TO B ¥a-
wane a1om npoueaype: eobxoaumMo nocra-
BuTL Komangy DI, a s kouge — ElL B npo-
THMBHOM Chyvae oOpaboTKa npepbLIBalis Mo-
KET HavatuCsl pamntie, dem Oyayr NOAro-
TOBNEHLI BCE MCXOAHBLIE AAHHLIC.

BAPAHOB B. KOOOBbIN 3AMOK C
OAHOKHONOYHbIM YMPABJEHU-
EM. — PAOUO, 1971, N2 12, ¢, 24—
o

O npuHUMNUanLHoON cxeme 3aMKa Ha
MUukpocxemax cepum K155.

Ha npunumnuansHoi cxeme 3amka, Bul-
nosxenucro Ha UC cepum K153 (cm. puc. 1
8 CcTatue), C BLIBoAOM 14 cuetunka DD4
aponxen OuiThL coepuneH NPSMON BuIXOA
Thurrepa DD1.1 (Buwsoa 9), a ¢ suizonamu
2, 3 cueruuka DD3 v sviBoioMm 2 DD4 —
ero VHBEPCHLIN BLIXOA (B1BOA B). UHBEpC-
Hu BLIXOA Tpurrepa DD1.2 (suisoy 6) non-
AeH ObiTh COCAMHCH C BLIBOAOM 3 cueTyu-
Ka DDA, a npsmon (Buibon 5) — € BLIROLKOM
12 anemenra DD2.3.

Meyarnan nnara samkKa HaA MUKpPOC-
xemax cepun K155.

Ha pucyrke noxasan \Meprex (eHaTHon
nnaTLl 3aMka, vaspaboTannon unTatenem
B. CemeHoBbIiM u3 Canxt-lNetepbypra. Ha
HEW PasMelLeItbl BCC AeTalv, KPOME Tpali-
a3uctopa VT2, pene K1, aviopa VD1, peauc-
Topon R7, R8, coeroauona HLT n kHonkw
SB1. KoHueHTpruieckumm OXPYXUOCTSIMMA Ha
croposne jieranein 0603HaUCHbI OTREPCTUS,
3 KOTOPLIC NPU MOWTAXE BCTABASIIOT NPO-
BONO'HBLIC NEREMLIMKKY, COGAMHRIUIME Mne-
HYATHLIC NPOBOJMUKU HA Pa3HLIX CTOPOHAX
nnana. Ans ynoOGeTBa npoxankm NpPosos-
HUKOB B KauecToe 0G03HAYUCIMIOro Ha Cxe-
me onemelra DD2, 1 ucnonn3onan anemeHT
c BuiBopamMu 8, 9 1 10, 8 kauectae DD2.2 v

DD2.3 — co0OTBETCTBEHHO 2NEMEHTSI C Bbl-
sogammn 11, 12,13 u 1, 2, 3.

C uenbto obnervenmsi CoOeiUHEHUs nna-
Tb) C OCTaNbHLIMU ACTANAMU 3aMKA, NCTOY-
HUKOM NUTaHWA u NPOBOAAMK YCTAHOBKW
KOLA NPAMEHCHB! ABE NATUKOHTAKTHBLIE
(XS1, XS3) v /18e BOCLMUKOHTAKTHLE (XS2,
XS4) poserku OHn-KIM-26 (cpennuin xo-
Takr posetku XS4 ynanen). Bnokupopou-
Hol@ KoHaeHCaTopbl emkocTbio 0,022...0,068
MK® (KM-6) npunanpaioT wenocpeacraesi-
HO K BMBOAAM NUTaNMA MUKPOCXEM CO CTO-
PO NNaTtey, 06paTHON CTOPOHE aeTanen.

CEWHOB A. UBMEPUTEJTb YACTOTD!
CEPAEYHbIX COKPALLEHWUA. — PA-
AMO, 1994, Ne 4, c. 30—33; Ne 5, c.
44,

O neyaTHOM nnare.

Ha qeprexe neuaiHon nnavtbl yCTPOMCT-
Ba (CM. BUA CO cropoHst aetanen B "Pa-

nvo”, 1994, Ne §5) poautuonnpie o6o3na-
yenust konaercaTopos C1 u C2 HeoOxo/ -
MO NMOMEHSITL MeCTaMU, a 0603HaCHUSI pe-
3auctonoB R8, R9 v R11 wuamenuThL COOT-
gercreenyo na R10, R8 n RI. MNevarhum
NPOBOAHMK, MAYLIUA OT BepXHEro (no uep-
Texy) suipojla peauctopa R30 k suizony 1
MC DD2, 1 npoBoAHKK, COCAMHIIOILMIA ADYT
T Apyrom suisoziut 5 n 10 UC DDB, neobxo-
AMNO yaanuts. Buson 10 UC DD 6 npwu
MOHTAXE CfeayeT COE/IMHUTL OTPE3KOM
“30IUPOB2HHOIe NPOBOAAa C NevdTHOW f10-
pOXKon obBulere Nposoaa yetposcraa (ynoo-
HO NOIKSHOMUTLCH K HEW 8 HErlOCPEJICTBCH-
Hoi GnuaocTn ot Brsona 7 UC DD3).

reo3guLUKUA r. rPOMKOFrOBOPS -
LWAS MPUCTABKA K TEJIEGOHHOMY
ANMNAPATY. — PAAIUO, 1992, Ne 8, c.
16, 17.

O rpancdopmarope T1.

Ansi anranms NPUMCTaBku, XPOME yKasan-
HOIO B CTATLE, MOXHO NPHUMENVTL TPatc-
hopmaropn T1N220-127/220-50, TrN229-
127/220-50 (wx sropwimbie oGMoTkm 11-12,
13-14, 15-16 n 17-18 coenunsnot nocne-
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OTBEYAEM HA BONPOCHI YUTATENEN

npogatenvho), TIMN221-127/220-50,
TNMN223-127/220-50, TNN230-127/220-50
(nocnenosatentHo coenulnior mx obmorT-
ku 15-16 » 17-18), TMN222-127,220-50,
TNN224-127/220-50 (cGMmotkn 15-16 v 17-
18 coenunsiior napannensuo), TNMN231-127/
220-50, TMNN232-127/220-50 (ncnonwayoT
oOGmotky 15-16 nnn 17-18). Y nepsrtiHon
ONMOTKU 3THUX TPRANC(POPMATOPOB COLAUNN-
IOT ARYT C APYroM BLIBOAL 3 ¥ 7, Hanpsike-
nne 220 B noasoanTt k susofam 2 n 9.
°

BUHONPALOB 0. PAOAUALIMOHHBIN
“CTOPOX” ... B PAAUOTNPUEMHMN-
KE. — PAOUO, 1994, Ne 10, c. 25.

0O auogax VD4 u VDS.

Ha nprmimnmansioil cxeme ycrpouctsa
{cMm. puc. 1 8 cratLe) NONsNPHOCTL BKAKME-
Hust Anoaa VDA neobxojinMo M3amMennTs 1a
olGparnyn. Ha ueprexe neuartion nnav
(puc. 2 B cratbe) cnegyer rnoMeHnTL Mec-
Tamu noavuuortsie o0o3nauchnst MoA0B
VD4 v VDS.

CAJIbHUKOB 1. NOAKNIOYEHUE CAY
HA UK NYYAX K TENEBU3OPAM. —
PAAMO, 1992, No 1, c. 44—46.

3ameHa pene.

Kpome ykaszaimuix B ctatbe POC-22, 8
y3Nne ghiKMoeHUS TeNeBU30pa MOXHO NpPu-
Menntt  pene P3C-32 (nacnopTt
P®4.500.335-01 unn P®4.500.341) n
P3C-48 (nacnopt PC4.590.203).

@
HEYAEB WU. NEPEKNHOYEHUE KAHA-

OB B BJIOKE CBI-4-5. — PAAUO,
1994, Ne 8, c. 9—11.

O nogkntoveHuu ycTtponcrea K rene-
Bu3opam ¢ bnokom CBMN-4-1.

62  PAIMO Neat, 1996 1,

Ang AUCTAHUMOHHOIO NeNCKMYNCHUS Ka-
Hanos B Tenesusopax ¢ 6Gnokom CBI1-4-1
BLIXOL YCTPOWCTBA CNenyer CoeaunHuTs C
sxonom C (snison 12) tpurrepa K155TB1
(A2 no npuiumnuansHou cxeme CBI1-4-1).
Kananut OyayT nepexknioyarLesi B MOMEHTh
HAXaTU! KHONKK HA NYNbTE ynpasneHus.

TeM, KOro He ycrpavBaeT HenpuabIMHLINA
NOPSIAOK CNEIOBAHUSA NCPEKNKOHAEMLIX KA -
HaNoB, COBETYEM NPOK3BECTV HEOONLILIYIO
nopaGotky CBM-4-1, ycrpanaiouyio avor
Hepoctartok. Cyte nopaboTky 3akniovaer-
Csl B namenennn koadpuumenTa nepecye-
1a cuerqvka ¢ B va 6. [1na aroro pocrarou-
HO BACCTU B yeTpoucTio RC-uens, CocTon-
uUIyt0 M3 PE3UCTOPa CONPOTUBNECHUEM
1.8...2,2 kxOM 1 KOHAEHCATOPa GMKOCTHLIO
0,001...0,01 M. Peauctop npunavsBant
HCNOCPEACTBCHHO K BbiBoAgaM 6 n 10 MUK-
pocxembt K155TM2 {A3), konacHcatop — k
TOMY Xe BLIBOJYY 6 1 061WeMy NPOoBOAY YCT-
pouctia. [locne Takoy nepeslenkn KaHanoi
OyayT nepermouarhes 6 oGLMHOM Nops-
Ke¥1. 20856 Va2 rnl

L ]

rEPACUMOB H. ABYXAWAMNA3OH-
Hbl YKB NPUEMHUK. — PAOVNO,
1994, Ne 8, c. 6—8.

O kongeHcartope C1.

EmMrocTL konpgencaropa C1 (CMm. npunim-
NAANLHYKD CXEeMY NPUeMHKUKa Ha puc. 7 B
cratbe) moxer ObiTh nobGon B npejgenax
0,022...0,33 Mk®.

AONroB 0. NATUAUANASOHHbIN
U3MEPUTENL EMKOCTH. — PAJUO,
1994, N2 9, c. 22, 23.

O peransax ycTtpomcrsa.

Ckasannoe B Texcre craten o6 okcua-
HOM konpeHcaTtope C6, OTCYTCTBYIOWIEM Ha
NPUHLUMMIANBHON CXEMEe “u3MepuTens, oT-
Hocutcs Kk Kowaencatopy C4. Ynomuiac-

CAEAAHTE 3TO CAMH!

~ Kak cmamb ob6AagameAeMm omAuqHoOro komnsiomepa,
MUAbMUMEMPA UAU YCUAUMEAR, 3aNAaMUB HeboAbW Y0 YeHY?
He 3naeme? A omsem npocm: cgeAaume ero camulf

Odpunuaapnuii guaep Ogecckoro CKE «DAHKOH. umeer yecth coobuiurh: B HacTy-
NuBLLEM FOgy aCCOPTUMENT PacChAaemuix paguoawbureasm Poccuu paguokoncrpykropos
pacliupuacs yrke go 42 nabopos! Bu morkete ¢ ycnexom cobpare cBoumu pykamu
He ToAbko komnboTep, MyAbTUMETP UAU YCUAUTEAb, HO U HacToTomep, TV- u 34-rexepa-
TOphH, AabopatopHuili 6a0k nuranus, pesepbepartop, sAekTpoHHYO ygapHyw yctanorky,
«beryuiue ornus, ynusepcaabHuil Tepmoperyastop, asroctopodk, ckpembaep, grkoficruk,
koHTpoarep guckosogos u npunTepa, nporpammarop [13Y u muoroe gpyroe!

Tpertuli Bunyck nawero karaaora mcuaaerca BECIMTAATHO. Aocrarouno npucaats
Ham nourosuil koHsepr ¢ Hagnucannmm Bawum agpecom u nakaeennmmu no tapudy
mapkamu - B vem Bm u noayuure kartaaor. [lepeg ornpaskoii kousepra caorkure ero
BgBoe, a Ha Hapy>kHoM kousepre Hanuwute: «<KATAAOT -PKa.
Hawmx agpec:

103055, Mocksa,

a/s

Mbi B CTaTbe Tpauauctop VT1 v Hassau-
Hast Ha cxeme UC DD3 Ouinuv UCKNIOHEHDL!
u3 npubopa 8 npouecce oTpPabtoTKu Ero Ha
NOBTOPAEMOCTb.

BHUMAHUIO YUTATENEWN

Pepaxkuvn KOHCYNLTUPYET TONLKO NOo cTa-
ThaM, onyGnmkoBaHHLIM B XypHane "Paano™.
Bonpockl N0 KMXA0M CTATLE NPOCUM NK-
catb Ha orpenbhbix aucrax. OGasarensuo
YKaXUTE HA3BAHUE Crathn, Ce asiopa, o,
HOMEP K CTpaHMLly B XypHanhc, raec OHa
onyGnukopana. Ecnn Bbl xotute, 4ToO-
61 Bam oTBEeTMAMN B MHANBUAYANBHOM
nopsaake, BNoOXure, NoOXanyncra, on-
NayeHHbI No ACUCTBYHOLICMY Tapu-
¢y KOHBepT ¢ HagnNucaHHbiM Bawuum
appecom. KoucynmsTauuu aawrcs Gec-
IMNATHO.

C ponpocammn, BLIXOASILIMMK 3a PaMKW
KYPHANLHBIX CTATEW (Hanpumep, 1o ycosep-
LICHCTBOBAHWIO 1 NEPEJILNIKEe ONMCAHHKIX B
AypHane moOuUTCNLCKUX KOHCTPYKILWKA, YC-
TAHORBKE WX B NOBUTENLEKME MK NTPOMBLIIL -
nenHeie yCTponcTea, e paccMoTpenHne i
CTalbe, 3aMCHE NPUMEHEHHLIX 8 HUX leTa-
newi, enckyuien sa coGoi cyulectpeHHLie
N3IMCHCHNS B CXEeME NN KOHCT DYKEMA yCF-
POVCTS, U T. N.), pexomenyem oGpatar,-
CS1 B MNATHYIO PAANOTEXHNIECKYIO KOHCY -
raimin LUPK POCTO (123459, Mockea, [No-
XOIHLIN Npoe3sj, 23, 1enedonn: 949-52-86,
949-52-70).

Asipecos aptopon bes mx cornacus pe-
Jlakums He coobumaey, Ecnu y Bac so3Hnk-
/11 BONPOCHI, HAa KOTOPLIE, 1o BauiemMmy MHE-
HWIO, MOXET OTBeTUTL TOALKO anTop CTa-
T UK 3BMETKWN, NPULLAVTE MUCLMO 1AM,
a Mb) nepelunem ero asropy. He 3adyas-
T€ B 3TOM CRny4yae BNOXWUTbL ABa on-
NaYyeHHbIX NO OAENCTBYIOLWEMY Tapu-
Yy KoHBepTa: 0AUH — YNCTLIN, APYIOW —
C HagnNMCaHHLiM Baiuvim afapecom.
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3A PYBEXOM

NMPUEMHUK 3BYKOBOIo
COrNPOBOXOEHUSA TEJIEBULEHUSA

Cxema npuemMHOro ycrpoicysa CUrHanon
3BYKOBOro COMNPOBOXACHUA TENeBU3NOHHLIX
nepenay npueenea ua pucyrike. Ero ocwo-
By cocrasnset Onok Al cenexropa kaianos
(CK), 8 kasecrse XxoToporo MOXHO MCNONb-
aopaTh NPakTuieckn moboi cenekTop kana-
NOB TENEBU3NOHHLIX NPpUeMHukos. Curyan
3syka na nofuecyiuen 31,5 MMy ¢ suixopa
CK uepes konpencarop C1 nocrtynaer Ha pe-
30HAHCHLIA YCUIHUTENL, BLINOAHEHHbLIA Ha
Tpanaucrope VT2 ¢ xonebGarenbhibiM KOHTY-
pom L2C12 B kKonnexvopHon uenwn. Yceuneu-
WA cuoian Yepes koupericatop C2 nocry-
nacr Kk 6aze cmecutensLHOro Kackajia Ha
Tpansucrope VT3.

Yepea koupneticatop C3 k Gaaze Tpanzmc-
TOPa CMCCUTENST NOCTYNAET ¥ CUrHan oT re-
repoamHa, coGpanioro ua Tpanaucrope VT 1.
C uenvio nossiueius crabunsiocTn wacro-
TLl Ferepojmya nuTanne Tpauancropa VT
JONOAHUTENLHO cTabunusuponano NONyNpo-
BosHuKkonuM crabunurponom VO1, Yacrora

nepemeHibiM pesucTopom R22, KOHCTPYKUM-
OHHO OthopmneHHLIX B yeTponcTae A2. B ka-
YECTRE YAKOFO YCYPOUCTBA MOKHO WCNONL-
30BaTb NPUMEHSIEMbIC B TENEBAINOHHBIX NPU-
eMHukax Gnokv cemcopHoro suiGopa npo-
rpamm (CBMN). Ana paGorul KMOMN-knonen B
HekoTopbix 6nokax CK tpebyercs ynpagnsiouee
Hanpskenve +9 B. B nasnom npyemivke oHo
doprupyeTcsl Ha Aeautene HanpPsXeHus
. R20R21 n3 nanpaxeuusn nuraums +12 B.
Crabuvnuhnas patora seicokotiactorsoro CK
NOAAECPXUBALTCS UCNONLIOBAHUEM LONOJ-
HUTENLHBIX HiIENei. ns xoMnencatwm nacta-
6unsHocTu rerepoauna CK cnyxur uenn
ABTOMATUECKON TOJICTPOMKY HACTOTH! reTe-
poauna (AMYr) R1—R3, C25, xoTopyio MoxX-
HO BKJIKOYUTL KA BLIKAKMUTL (Npy Heobxo-
AvMOCTU) nepekniouarenem SA2.
YcrponcTso npeobpa3oBariva curitanog
BLINONHEHO Ha nevarsoun nnare. Ee pasame-
pbl uenecootpasHo caenarb pPaBHLIMK Pas-
mMepaMm ucnoss3dyemoro bnoka CK, 4ro no-

YUTh BONLTMETP NocTesHoro Toka. OT re-
Heparopa NoaaTb curkan ¢ vacroron 10,7
Mry (Ge3 moaynsiumm) Ha 6asy Tpan3mcTopa
VT3, orxniouuB o7 Hee tens rerepoania. Mpu
U3MEHEHNW HACTOTLI reTepoavia B npeje-
nax +75 kl'y karyiky L3 nopcrpoetnmnkon
OTPErynupoBaTL Takum o6pasom, 1robui ce-
pPenHa NPSIMONMHEHON O YHACTKA S-KpHUBon
CODTHETICTRORan: vactoie 10,7 MMy,

Boccranopurts 1en, coeamienna retepo-
JAMHa ¢ cMecuteneM. Hactory rerepoaunta
(42,2 Ml11) BLICTaBMTL NO HACTOTOMEPY IPy-
60 xonaencaropom C7 1 Honee 1oio noj)-
CTPCEUHUKOM Karyluku L1 nnun pacrirsanm-
em ec sutkon. MNogbopowm peguctopa R4 ye-
TAHOBUTL MAKCHUMANLIYIKO arMIUITYAy reue-
pupyemMbix konebani (B KaUecTse MHiuKa-
Topa caejlyet ncnonL3osaTL BLICOKOHACTOT -
HBA CCUMANOT P VI NAIKOMACTOTHEW ©
JABTEKTOPHOW ronoskon).

TouHo Tak xe CNeAYET HACTPOMUTL KACKa))
Ha TpansncTope VT2 nonbopom anementon
xoneGartenuhoro kourypa L2C12. B cayuae,
2CNN NOACCa NPONYCKaHmsl 3TON0 KOHTypa
okaxercsn menee 150 klMy, pactmpurs ce
MOXHO OYACT JI0H0/IHUTCNLHLIM LIYHTUPOBA -
HMCM KaTYLIKM paanctopoM (noabupaeten
npy perynuposke).
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rerepoinHa BLIGPana BLILO YACTOTLI CUrHa-
na rak, 4106 PAasHOCTHARN YacTOTa COOTBET-
craosana cranplapTHon wacioie NY — 10,7
MIy. 310 no3sonfieT BLINOAHUTL 3TOT y3en
Ha onementHon Gaze BuiToRhIX PAAMOYCT-
PORCTA: B KAUeCTRR Nonacororo ivnuLtpa 2.1
LUMPOKOPACTIPOCTPAHEHHLI® TLEe30KepaMn-
veckue punbTpn ¥ Mukpocxemy DA, conep-
ASUYI0 HACTOTHLIA 1eTEKTOP.

MNonyuaHHLii Nocae YacTOTHOro NEeTexTo-
Pa 3BYKOBOM CUrHaN NOAACTCH Ha yeunurelit
MouHocTi A3, kOTOPLI MOXET ObiTh W3ro-
TOBNEH CREeUWANLHO JYIN NAHHOTO NPHEMH-
Ka MAKM UcnonNb3oBal B COCTase Toro ycr-
poncrtaa, kyaa Aannbin Gnok GyneT BMOHTU-
posan,

LAns paborul NPUeMHMK] curHanos agyko-
Boro conpopoxacuus Heobxoaumo obec-
NeYnTH NHTauwWe nanpskenns +12 B ans
paGorn Gnoka CK u ycrpoictea npeobpa-
Jopanumsi curnanon, a takxe 133 B ans yn-
pasnenvsn paGoron sapukanos Gnoka CK.
Buibop Avanazona npocayimBaeMbix Tene-
BU3NOHHDBIX XaHANOB OCYUleCTBARETCH Nepe-
Knouarenem SA1, a HacTponka ua Kanan —

3gonut Bonee KOMNAKTHO PasMecTutb yCr-
poncTea B npvemuuke. Bee katywkk, nNoka-
3uUHHLIE Ha CXeme, caMofaenbhbie. Oxu Bol-
nonwveHe: Nposoaom M3B 0,4 Ha nonucTu-
POAOBBLIX KAPKACAX C HAPYXHLIM AMAMETPOM
S MM, Hrcno auikos vaxaon katyuwv — 18,
Karvywku L2 11 L3 umenT NOACTPOCHHUKN 13
deppura mapxku 100BY, L1 nactpausacren
fIATYHHBIM NOACTPOEYHUKOM UM passiaura-
HUeM suTkol. Bee aneMenTu rereposiuia Ha
NeYaTrHon nNnare CReiyer 3aKnlouuTs B Me-
TANNUNECKUIY OKPAH ANA UCKAIOHGHMST HABO-
NOK K2K OT CAMOro reHeparopa, Tak n co cro-
POHbE APYFNX BLICOKO4ACTOTHLIX YCTPONCTB.

PerynvpoBky npuemMHMka cnefgyer Hauavhb
C NPOBEPKK Pexumos paboTbl TPAH3IMCTOROB
no NOCTOSIHHOMY TOKY. flNist 3TOro HanNpsxe-
mve +12 B cneayer sraqane noaknioumntL
TONLKO K ycTpoucrsy npeobpasosanun U
BLIKAUATL Lenb AMYT Mposepurtt pexum
TPAH3UCTOPOB -- TOK TPanauctopa VT 1 pon-
xen Guite 8 npenenax 0,3...0,5 mA, VT2 n
VT3 — 3...5 MA.

K BuLIXOAY MUKPOCXEMbI HACTOTHOTO NeTEK-
Topa (B Aamom ciayqae sbisoA 14) noaxiio-

MNocne NOXackaiHOW HACTPOWMKK YCTPO-
cTBa NPeobPA30BANMS MOXHO TIOAKNIOUUTY
CeNexKTop KaHanon, BOCCTAaHoBUTL 1enb AN
M NPOM3BECTY Perynuposky uenew suiGopa
nporpamm u ANYIr — R1—R3, R22.

flo marepunanans xypuana “Amalerske Radio”

Mpumeyanne pegakuun. B kOHCTIPYKIBKN
yCIPOUCTBA BICCTO 1panauctopos GF507 Moxno
HCNOJNILIVBATL OICUECTHAHNLIE T1PAHINCTOP
FT313A, I'T328b, KT3576, SF240 - KT306A,
KT316A, KT3576, a KF173 — K13102A. B xauecr-
se ravkpocxenmt DAL crioyyat MCnonbiouatts Misk.
pocxemy K174YP1 {vapuant e arnoienun o Ka-
HeCIHO HACIoMOIo perexropa Owin npuuesen o
xypuane “Pagno”, 1992, Ne 10, ¢.29). CraGinu-
1pon VD1 moxno aamenuin Ha KC156A.

B xaueciae rmxpocxeranoro YM3Y 110#M0 1c-
NOLIOHATE PACTHIPOC TRIMEHINE [ HACTUMIEE upe-
1 mnrpocxent thnos K174YH7, K174YH9,
K174YH14 1 ipyrve ¢ CootuR 1C18Yi0Ie CXeMomn
Mx GRMOMCHVA. TakHe CXOM TOAD HEOLHOKPATHO
NyONKOBANMCL B HALMX KYPHRIX,
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POCCHUACKO-EPUTAHCKOE TOO
RUSSIAN-BRITISH LTD

3-7 km

PAAVOCTAHIIUA
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B mobbix unTepecyroumx Bac konudgecrBax.

E-mail: Alex@compel.msk.su

Hns KOHCTPYHpOBaHMs, NPOM3BOACTBA, PEMOHTA.
ITocrosnno Ha ckaage 8 Mockse okosio 5000
HauMeHoBanuH. Ha oTcyTcTByIOLIME MO3HIHH
NpHHEEMaloTCH 3aKka3sbl. Ilo Bcem Bompocam
obpamarsca no renedony/paxcy(095)911-95-58

IlpuraawaemM K COTpyAHHYECTBY !

PernonanbHpIX JHJIEPOB H |
COBpPEMEHHOH 3JICKTPOHHOH anmnaparypbl.

Ten.(095) 921-43-77

NPOH3BONTEJICH




APM onepatTora AT

ATO:

Bl MOUHOE pactuvpeHne BO3MOXHOCTEN
ynpasnaouwero koMnnexkca ATC

W yHuKanNbHbINA ApyXecTrBeHHb
uHTepdemc, oaqunHakoso yRobHbIA, Kak 4ns
HavuHauwlero oneparopa, 1ak v 4641
OfNbLITHOro Hanag4uka

Bl rubxas, NOCTORHHO pa3suBaiiolujasics
cucrema

KOMIVJIEKTHOCTb MOCTABKM:

. yC TpOﬁCTBO COMNpsXeHuss KoMmnpiorepa
c LYY ATC K3 “KBAHT" ( "VEF" uau
"MJIAHETA" )

B NaKkerT nporpaMmMHOro obecneyeHus

C K3

HNK "KBAHT-CEPBUC™

ABTOpcKaa pas3paborka Ha 6ase
IBM coeMecTUMOro komnbloTepa

OCHOBHbIE ®YHKLIUN:

Bl 3HAYNTENIbHO PaClUNPEHHBIE U YAYYLEHHbIE!
8BOA-8biBOA Nporpamm ( pyHkums YABI ), ananor
( QyHkumn reneraitna )

Bl asToMaTU4ecKas reHepauns MeHseMol 4acTu
paboneit BepCHn NPOrpaMmMHoro obecneYeHnn
"KBAHTA"

B oTobpaxerue B peanbHOM Macuirabe BpemMeHn
rexywero cocroanms AK, LUK, 1B, UK, BK

B ronHas rapudukaLng BCex sunoB coennHeHuit
C pacnevarkoy cHeros No 3assexe 3a /o6oi nepyuon
BpPEeMeHHU

mm 6a3a fpaHHeix no komnnekram AK, UK BK
( BKMIO4AN KPOCCOBLIE )

Bl aaHospemeHHoe obcayxusarme ¢ ogHoro APMa
[0 5 craHumii

Bl 2 7aKXe 8CE OCTaNbHOE, HE yKa3aHHoe Bbille

HMNK "KBAHT-CEPBUC" -3TO NOJHbIIA
BbiCOKOKa4YecTBeHHbIn cepBuc ana ATC
K3 "KBAHT™

npoexmuposéanue, nocmaexka obopydoeanus,
MOHMANC, paspabomka, cepéucHoe oocayxcueanue

HMNK "KBAHT-CEPBUC"
( 8-381-2 ) 24-00-37; 25-73-74. Ten/dakc ( 8-381-2 ) 25-67-60. Tenetaiin 216336 UBA

E-mail: kvant@tms. omsk. su

Mo4rosuiit agpec: 644007, Omck-7, yn.Hkoenesa 143

HALLW AUNEPD!:

r. Camapa, TOO "TEJIEKOM", Ten.: { 8-846-2 ) 63-86-41
r. Nepmb, dpupma "ANBUK", Ten.: ( 8-342-2 ) 31-86-13



