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PETHCTPAUHA 3KCNEPUMEHTAJIbHbIX JAHHBbIX
HA MATHUTHOM JIEHTE JAJ1 BBOJA B 3UBM «M-220M», «M-222»

A. B. TPMXAHOB, A. H. OCOKHH, I1. I1. TPUTOPLEB, T. I TPUI'OPLEBA

(ITpencraBaena HayuHblM ceMHHAPOM Kadeapbl BHIUHCANTENbHON TeXHHKH)

Cpenyu HayyHO-TeXHHUeCcKuX 3anau [l], koropble TpelfyeTcs peILHTH
B CBA3H C aBTOMATH3alMell HAayYHbIX MCCJAELOBAaHHIA HAa OCHOBE IPHMEHEeHHS
S1IBM, akagemuk I'. M. Mapuyk ykasviBaer npobaemMy pa3BUTHSI HayuHOTO
npuGopocTpoeHusn ¢ 0653aTeJbHBIM YU€TOM BO3MOXKHOCTH MOCTOAHHOH CBA3H
npubopa ¢ ILIBM. C Toyku 3peHHs1 aBTOPOB ONpejeJeHHBIE BOIPOCH 3TOH
npo6JeMbl MOTYT pelaThcsi B PaMKax paspaboTKu YCTPOHCTB PeTHCTPAUHU
3KCIIEPHMEHTAJMbHbIX JaHHBIX B KOLOBOM BHIE Ha KakKOH-1M00 HOCHTE/b:
nepdoxapTel, nepQosieHTy, MAaTrHHTHYIO JIEHTY H T. ZI.

BecbMa nepcrnekTHBHBIM [2] m/st perHcTpaluu pPe3yJbTATOB 3IKCHEPH-
MEHTA fABJSETCH TPHMeHeHWe CTAHJAPDTHBIX HAKOMHTEJeH Ha MAarHuTHOI
aente (HMJI), ucnoabsyemoit DLIBM. Takag seHTa ¢ 3anucbio pesyJbTa-
TOB KCHEPHMEHTA MOXKeT OBITb MPOCTO BCTABJAEHA B CTAHAAPTHBIA HAKOIH-
TeJib Ha MaruuTHon JieHte DLIBM nns  cuuToiBaHMS ¢ Hee HHbOpPMaubu
o6biuHbIM agss DLIBM cnocoboM. DTo OYeHb ynpoliaer H yCKOpsSeT BBOIL
B JIIBM Goasimoro of6bemMa 3KCIEePHMEHTAJNLHBIX JLaHHBIX.

Jaunsii noaxon peaJeH TIPH  HCIOJAb30OBAHHH  coBMecTUMBIX HMJL
Takumu gsasiorct HMJI oTeyecTBeHHbIx MawHH «M-220M», «M-222»,
«JIHenp» u Ap. ~

Has npeoBpaszoBaHus B UHGPPOBOH KOL HENPEPLIBHBIX HJIEKTPHUECKHX
CHTHAJOB, TOCTYNAaMOUWMUX N0 ABYM KaHajgaM (C ABYX AATYHKOB), 3alHCH
¥ XpaHeHHsl Pe3y/JbTaTOB npeoGpPa3OBaHHs HA MATHHUTHOM JIEHTE ¢ Le/blo
nocjeayomero Bgora ux B IIBM «M-222», «M-220M» nyTem BOCIOPOH3-
Befenns nHGopmanud B HMJI 3THX Malyd pa3paloTaHO H H3TOTOBJEHO
YCTPORCTBO PEruCcTPALHH IKCNEPUMEHTAJbHbIX AAHHLIX Ha MATHHTHOH JIeH-
Te€ Ha IIOJHIOHE.

Yerpoiicrso (puc. 1) mpencrasaseT coboii obbeanHenue ABYXKAHA.Ib-
HOro anaaoro-uudposoro npeobpasosarens (ALLIT) co cravpaprtsbiM JaeH-
TOnpoTsKHEIM Mexanuamom (JI[IM). B ycTpoiicTBo, Kpome TOro, BXOAAT
6s10xku zanucd (B3) u Bocmpoussenenus (BB), 00K MarsuTHBEIX TOJOBOK
(BMT), ycrpoiictBo ynpasieHus (YY) un 610K KOHTPOJA 3anHCaHHONH HII-
dopmauun (BK

Bo spemsa askcnepumenta ALLIT noouepeano npeoBpasyeT ienpephiB-
HbIl 3JEKTPHYECKHII CHTHAJ Ka)KQ0ro KaHaja B 8-paspsfHbil JIBOHYHBIA
KOJ, KOTODHII ¢ MOMOMILI0 yCH/AUTeNefl 3anHcy, Bxonamux B b3, 6ioka mar-
HHTHBIX TOJ0BOK u JIITIM 3anucoiBaercst B cTpoke jeHThl. [locnenoBatess-
HOCTb ITHX KOAOB (DHKCHpyeTrcsi B CTPOKAX MarHMTHOH JenTel. Mexay
30HAMH HMeIOTCH MEXKIY30HHBIE pAaCCTOAHHS, B KOTOPBIX 3alHCHIBAIXOTCH
HoMepa 30H. Ilocse 3amucH pe3y.abTaToB  3KCMEPHMENTA  MPOU3BOAUTCA
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KayecTBEHHAasl OLEHKa 3anMcH. 3aflaloTcid MOCJAel0BATEJbHO HOMepa 30H,
ocyllecTBaseTcst HX noucK. Ecau 30Ha HAXoAuTCs, TO pe3yJbTaTbl, CYHUTHI-
BaeMble M3 30HBI C MOMOIbIO YCHJIHTeNeH Bocmpoussenenuss BB, nogaoTes
yepe3 uudpo-aHajoropbli mnpeo6pasosatesr BK Ha ocuuanorpad. Ecau
30HA OKa3bIBAETCsl HEHAHJEHHOH, TO BBIJAeTCs COOTBETCTBYIOUIMH CHTHAJ, H
PEe3yJbTA4Tbl M3 30HBI Ha ocuuajaorpad He BHIBOASATCS.

Bnok xonTponst aHanoruy-
HBIM 00pa3oM HCHoJab3yercs H
NpH NpoBepKe paborocnoco6Ho- Usy
CTH YCTPOHCTBA Nepejl HAYAJIOM p aun
3KcmepuMeHTa. B panHoM cay- e
Yyae Leaecoo0pa3HO NPHUMEHSTDL
AByxayueBoil ocuuanorpad. Ha > :
ONNH BXOJ TAKOr0 OCIHHUJJIOTPaA- =
¢da nojaencs HanpsiXKeHHe 3HAKO- ﬁ:. O
NOCTOSHHOM CHHYCOHMABI, Ha ADY-
rof — pe3ysabTaT ABOHHOTO Tmpe- - -T2
00pa3oBaHusa (B JBYXKaHaJbHOM
AIIIT u 8 LIAIle 640kKa KOHTPO- Puc. 1. CrpyxrypHas CXeMa CHCTEME
as). Tlo crenmeHn coBnajeuns
YKa3aHHBIX HamNpsKeHWH, a TakKe Mo CUCHa/JaM TNOHcKa 30H omnepaTtop
nenaer 3akJgioueHHe o0 paBoTocnocoGHOCTH YCTPOHCTBA.

Crannaprusie HMJI oreuecrBeHHbix 3SIIBM orpaHHYuBaloOT BO3MOMK-
HOCTH PETHCTPALMH 3KCMEPHUMEHTAJbHBIX JAHHBIX N0 BPeMEHH HenpepbIBHOI
3anHcH, 1o yacrore npeoGpasosaHus B ALIIl, no TouHocTH 3amuch.

OTpesku BpeMeHH HEnpepBIBHOM 3aMMCH U OTCYTCTBUSI 3aNMUCH OTpefe-
JAI0TCS [IJIMHOM 30HBI U MeXAY30HHHIM paccTosinheM. s CcyllecTBEHHOTO
COKpAallleHHsi MEXAY30HHOTO DPACCTOSIHUS TIPEeIyCMaTPHBAETCs HOBLIM Ba-
PHAHT pasMeunleHus WHGOpMaNuKl Ha JeHTE, KOrjla COBMELHaeTCsl BO BPEMEHH
3aNUChb KOJOB B JAHHYIO 30HY C 3aMHCbIO HOMEpA CJeAyIoUlel 30HbL.

Hasa uenelt KOHTPOJS, HACTPOIKYU, NTPOBEPKH YCTPOHUCTBO HMEET PeXUuM
HENPEepPLIBHOM 3amucH KOJNOB, T. €. 6€3 30H, 4YTO MOXKET B JaJjbHeilleM
HCTIONb30BATLCH 51 HEMPEPHLIBHOH DPErUCTPAlNH 3KCHEPHMEHTAJbHBIX AaH-
HBIX II0CJ€ COOTBETCTBYIOILEH MOZEpPHH3AUUU MAaUIMHbBl, KOIAA MNOSBUTCSH
BO3MOKHOCTb BOCIIPOH3BEJEHHsI C MAarHuTHod JeHTh 6e3 30H. OcCTaHOB
JIEHTbl TIPU 3TOM OVAET OCYIUECTBJASATbLCH MO CHTCHAJY 3alOoJIHEeHHS OHepaTHB-
HOoro 3anomuHawoouiero ycrpoiictea (O3¥Y) wMawnue. Ilocite o6pabGoTku
konoB u3 O3Y JeHTa NMycKaeTcsi BHOBb, ¥ UK/ noBropsieTcs. /JlanHas Bo3-
MOXHOCTb 3aNHCH pe3yJbTATOB IKCIEePHMEHTa OCHOBBLIBAETCS HAa TOM, YTO
mobble WecTh 8-paspsiiHBIX KOJAOB, 3aMHCAHHBIX MOCJAEI0BATENbHO B CTpPO-
Kax JIeHTbl, He COCTaBJSIOT «MAaUIHHHOTO» CJ0Ba, T. €. ¢JOBa C MAaHTHCCOIl
H nopsaxkom. [das ucnoas3oBanus DLIBM npu o6paboTke 3KCrnepHMeHTaL-
HbIX MaHHBIX OBl OLI BeCbMAa MOJEe3HBIM MOAOOHBIN peXHUM BOCIPOH3BEIe-
HHA C MATHATHOH JIEHTHL.

OnuncaHHass perucTpalys pe3yabTaTOB 3KCHEpHMeHTa XapPaKTepH3yeTcs
paBeHCTBOM uyacTtoT npeobpaszoBanus B ALIT f, m 3amucu ctpox fi

fn = fs (1)
3TO 3HAUYHT, YTO MAKCHMAJbBHO ucronb3yercs 6ricrponeircteue HMJI, koro-

poe OrpaHHUYHBAETCS CKOPOCTLIO TI€PEMEIleHHs] JIEHTHl U M Npefel1bHOll
JIMHEHOH IIJIOTHOCTHIO 3allHCH P!

fs < vp. (2)
M3 (1) u (2) caenyer:
fr < up. (3)

OTteuectBennpie IIUBM  yHuBepcanbHOTO HasHaueHus TpeGywOT BBojA
itHboOpMALNH B BHJE «MAaUIMHHBIX» CJIOB. Ecau  ¢dopmMupoBaHHe 3THX CJIOB
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BO3JOXHUTb HA YCTPOI:ICTBO pPerucTpanry 3KCNepUHMeHTaJbHBIX JAHHBIX, TOT-
- aa 6yneT HME€Tb MECTO COOTHOIIEHHE

fn<%£- ()

Kosthduunent 1/6 onpenensercs TeM, 4To OAMH 8-pa3psAaHbill Koa mocJe
YKa3aHHoOro ¢opmupoBaHus OyaeT 3aHuMaTbh 6 cTpok. OObeanHsas (3) u
(4), noayunm '

vp 6e3 (POpPMHPOBAHHA ,MAUIMHHBIX® CJ0B,

fo<<{op (5)
6

¢ (OpMHPOBAHHEM ,MALIMHHBIX® CJOB.

Buano, uto cyuectByowuii 8 JLIBM BapuaHT BBOAA JAHHBIX ¢ MarHHTHOM
JIeHTbl ycTynaeT B 6 pa3 1no ObLICTPOAENCTBHIO NpeAsaraeMOMY BapHaHTY.
Takum o6pasom, pasmelleHre HHpOPMANUKN HA MATHUTHOH JeHTe Oe3 ydera
«MAUIMHHBIX» CJIOB - lieJ1ecoo6pa3Ho U ¢ TOYKH 3PEHHUS NpPeAe/JbHOH 4acTOTLI
npeo6pasoBanud. Hapsaay ¢ npeMmyulecTBAMH 3TO pa3MelleHHe HHQopma-
W XapakTepHU3yeTcsl JIONOJHHTEJbHO! 3aTpaTod MAalIHHHOTO BPeMEeHH Ha
(opMHUpOBAHHE «MAIIHHHBIX» CJOB U HEOOXOAMMOCTbIO H3MEHEHHS NMOPAAKA
pACloNOMeHust pa3psaoB kKoaa. [Jdeso B TOM, UTO MPH BOCNPOHU3BEHEHHH
uhdopmauun ¢ JeHTsl B HMJI mammn  «M-220M»  n «M-222» B nepso#n
CTPOKe CJIOBA TPH CTAPWIKX Paspsijla 3aMeHsAoTcs HyasaMHu. C 1e/blo yMeHb-
UICHUS TOTPELIHOCTH 3a CYeT 3ToH 3aMeHbl B YCTPOHCTBE perHcTpauyu 3a-
1IHCh KOJOB OCYIUECTBJ/SETCS B I[POTHBONOJIOXKHOM MOPSAKE, HEXEeJH NpH
3anucy 8 HMJI mamuHb.

[To ussectHoii teopemMe KoTenbHHKOBA Aasi oxHoro KaHaaa AlLIl
MOXKHO MPHHATbL, YTO 4YacTOTa NpeobpasoBaHHA paBHa YABOEHHOH mpeaesb-
HOHl YyacToTe CHrHaja fe, CHUMAeMOro C 1aT4HKa, T. €.

Ju= 2. (6)
C yuerom uucsaa kavaaoB Kk AL
fuz 26f. ()
ITocne mpeo6GpaszoBaHHd HMeeM:
2 npu (GOPMHPOBAHHH ,MAIIHHHBIX® CJIOB B CHCTEME,
S (8)

on 6e3 (popMHpPOBAHUA ,MAIIHHHBIX® CJAOB.
K

[TIpuBeseHHbIe BHIPAXKEHHS TMO3BOJSAOT NNPOM3BOAHTL PACYeT OCHOBHBIX TeX-
HUYECKHX XapPaKTEPUCTHK YCTPOMCTBA pEerHcTpalHH . 3KCIIePHMEHTaJbHBIX
RAHHBIX U, P, fe, &, fu. OnHako mapamerpnt cyuecteytomux JIITM, B mep-
BYIO Ouepelb U, CYIIECTBEHHO OTpPAaHHYHBAIOT Takol pacuer. Tpebyertca
JITIM ¢ usmeHsieMOll B ONpeleJeHHBIX Npefesax CKOPOCTbIO MepeMeleHHs
JeHTh, T. €. JIIIM co CTapT-CTONMHLIM WJH HIArOBBIM I€peMELIeHHEM JEHTHI.

BaxKHOl 4acThbio YCTPOHCTBA PerucTPalUM sIBJASETCS JABYXKAaHaJbHBIH
ALLTI. On moctpoen Ha Moay/ax «¥Ypaua-10»> w paGoTaer mo NPHHUHIY T10-
paspagHoro ypasHopewnBanus. DyHxuuonasabHasg cxema ANIL (puc. 2)
COCTOMT H3 DErucrpa, paclnperesHTessi HMIYJIbCOB, BHIXOJHHIX BEHTHJEH,
nndpo-ananorooro npeobpasosarens (LLAIT), nByx cxem cpaBHeHud
M KOMMYTATOpa CHUTHAJOB cxeM cpapHenus. O6partHas cBasp ALLIl nomuwmo
[JAIT 1 KoMMyTaTOpa CHIHAJO0B CXeM CPaBHEHHs BKJIKYAeT npu paboTe no
KaHaJay | mepBylo cxeMy CpaBHEHHs, IO KaHaay 2 — BTopyio. Takof MeTox
KOMMYTALHH KaHA/JOB OTJIHYAeTCs BBICOKOH TOUHOCTBIO, HO SIBJASETCH MaJjo-
nayuennbiM. CxeMbl CPaBHEHHs TIOCTPOeHBl Ha TpaHsucropax 2T312 u Tyu-
Hesbubix Anopax AHM301A [3]. ‘
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Cxema cpaBHeHHMs MoXeT pabortarb B AuanasoHe 0 + 3,5 8 BXOZAHOIO
HanpsKeHHsl ¢ YyBCTBHTEJbHOCTHIO HE XyXe 7 M8 C 4aCTOTOH paGoThl He
Boiie 800 «xey.
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Puc. 2. ®yHxuUHOHAIBHAR CXeMa ABYXKkaHadabHoro AL

ALIIT umeeT Bpems mnpeo6pa30BaHHs, He NpeBbllIalOllee 32 MKCEK,
MOrpPeLIHOCTb KBAHTOBAHHSA IO YPOBHIO, He MPEeBBIIIAIIYI0 B OJHOKAHAJb-
HOM M ABYyxkaHaiabHoM BapuaHtax 0,5 u 0,6% cooTBeTcTBEHHO.

Jlpyrue XapakTepHCTHKH YCTPOACTBA DErHCTPALHH  CJAEAYIOLIHE: eM-
KOCTb -— 0KoJ10 3,108  BocbMHpa3psAAHBIX KOLOB, KOJHYECTBO 30H — 125,
HayaJbHbII HOMep 30HB — I, uacrora 3amucu — 10* cTpok.
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