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NPEAUCNOBUE

PelueHne 3amauy no noBblleHHIO 3¢x)eKTHBIIOCTH yNpaB-
JIeHHsl HapOJAHBIM XO3fNCTBOM CTpaHbl, NOCTaBJIEHHbIX Nap-
THeil M npaBuTenbcTBoM Ha XXV cwesge KIICC, TtpeGyer
JlaJIbHEeH1ero COBEpLIEHCTEOBAHHA CPEACTB  BHIYHCJIHTEJIbHOM
TexHHKH. OJIHO W3 BaXKHEHLIMX HanpaB/leHHii B 3TOM JeJie CBsi-
3aHO C CO3JaHHeM HH(OPMALHOHHBIX CHCTEM, CMOCOOHBIX Xpa-
HUTb ¥ o6pabaTbiBaTb GOsibluHE OGBEMbl AAHHBIX.

Ins 3¢peKTHBHOTO BBHINOJHEHHS ONepalHH NOHMCKa, Cop-
THPOBKH, \NOPAAOYEHHs 1I JIOTHYECKOTO CpaBHEHHS MaCCHBOB
JaHHbIX, a TaK¥e AJA rpynnoBofi o6paboTKH MacCHBOB B mep-
CMEKTHBHbIX \TIPaBJAIOIMX BbIYHCJHTENbHBIX CHCTEMaX Ha-
YHHAIOT TIPHMEHATb AacCOLHATHBHBIE 3aNOMHHAlOLIHE YCTPOi-
ctBa (A3Y), B KOTOpPbIX 3anHChb H H3BJieYeHHe HH(POPMaLHH
OCYILECTB/IAIOTCA He 1Mo ajpecy (HOMepy) siueiiKH, a MO HeKo-
TOPbLIM MpH3HaKaM, CBOHCTBEHHbIM 3TOM HHQoOpMauuH, npex-
CTaBJIAIOWMM COGOli 4YacTb-HCKOMOTO CJIOBa MM OTAEJbHblE
ero paspsifibl, pacnoJioXXeHHble Npou3BoabHO. [losTomy B
A3Y He HYXHO 3HAaTb MeCTOpacnoJioxeHHe HHPOpPMalHH, HO-
CTaTOYHO MNOAATb Ha BXOA HEKOTOpble NPH3HAKH HCKOMOil
MHpOpMallMH, H Torjaa Ha Bbixofe A3Y MOXHO NMOJYYHTb BCIO
HHpopMalHio, obsajaolmylo 3ajaHHbIMH TNpH3HaKaMH. Ilpu
9TOM oOnepauyH NPOCMOTPa H CPaBHEHHsl BBHIMOJHAIOTCA Na-
pajJie/IbHO MO BCEM CJIOBaM, XPaHSALIMMCA B MaMATH.

Hcnonb3oBanue accouHaTHBHOrO NMpPHHLHMNA NMOKHCKa H 06-
pa6oTKH MH(OpMaLHMH MO3BOJAET BO MHOTHX CJydYasfiX MOBbI-
CHTb TIPOH3BOIMTEJILHOCTb CHCTeM, OGecrnedHTb ObICTpHIA no-
HCK HH(pOpMalMH B NMaMATH GOJBIIOrO 06beMa, OCYyLIeCTBHUTb
3aMeHy 4YaCTH NpOrpaMMHBIX CPEACTB annapaTypHbIMH, Y-
POCTHTb NporpaMMHpOBaHHe M COKpPaTHTb BpeMs, TpeGyemoe
Ha pellleHHe 3ajau.

Hcnonb3oBaHHe accOLMaTHBHBIX 3aNOMHHAIOIIHX YCTPOHACTB
B BBbIYHCJMTE/bHBIX CHCTEMAX MO3BoJAeT 3PPEeKTHBHO ynpas-
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JATb NMOHCKOM HH(OpMalHH B ONEPATHBHLIX 3aNOMHHAIOWHX
ycTpoiicTBaxX, OCYLIECTBJATh AHHAMHYECKoe pacnpeznesieHHe
NaMATH annapaTypHbIMH CPEACTBaMH, peajiH30BaTh accolHa-
THBHYIO BUPTYaJIbHYIO NaMATb H YCKOPHTb OOMeH HHpOpMauKH
MEX]IY pas/jHYHbLIMH YPOBHAMH NaMATH MAllHH, OCYLIECTBHTb
annapaTypHyl0 peajH3alHIiO TPaHCJAATOPA H YacTH onepauH-
OHHOM CHCTeMBI M Jp. ACCOLHATHBHbI/ NMPHHUMN OGMEHa HH-
¢opManHedi ¢ BHEIUHUMH HAKONMHUTEJNSAMH H TMOHCK HH(pOpMaLHH
B GOJIbLIHX MacCHBax JAHHLIX YMNPOLIAIOT OMNEPALMOHHYIO CH-
CTeMy H YBEJHYHBAIOT €€ ObICTpOAEHCTBHE.

3a nocJ/iefiHHe JeCATb JeT N0 BONpOcaM NMOCTPOEHHsI H CIo-
co6am peanusaunn A3Y OnyG/IHKOBaHO GOJblLOE YHC/Q, CTa-
Teli B OTEYECTBEHHOW M HHOCTPAHHOH MNepHOAHYEeCKOi “nue-
patype. OnHaKko 1o CHX nop OTCYTCTBYeT ofoGiuaioias pa6ora
no opraHH3alHH acCOLHAaTHBHOTO AOCTyna K 6oJjbiuMM HHop-
MaLHOHHbLIM MAaCCHBaM H MNOCTPOEHHIO acCOLHAaTHBHOH BHpTY-
albHOM MNaMATH, NO 2¢deKTHBHOCTH Hcnogab3oBaHus A3Y
AN TIOMCKOBBIX H BBLIYHCJHTENbHBIX 3alai H BO3MOXHOCTH
NOCTPOEHHSA GOJIBIIMX HHTErpaJIbHBIX CXeM acCOLHATHBHOM Jio-
THYECKOH CTPYKTYpHI. -

Hacrosimas Gpounopa no3BoJIMT B 3HaUHTEJNbHOH CTENeHH
BOCTOJIHHTbL NpoGes M OKa)KeTcsi MoJiesHO# Aaa pa3paboTuu-
KOB nepcneKTHBHBIX OBM H HX MaTeMaTHYeCKOro oGecrneueHus.

Ipodeccop H. B. Ilpaneuwsuru



OBLUME NPUHLMNDI
DYHKUMOHUPOBAHUA

IMamsaTh sAiBASETCA BaXHeMIlefi cOCTaBHOM YacCTbio JoGoMH
KHGEPHETHYECKOH CHCTEMB.

HanbHeiilmit nporpecc B 06]aCTH BLIYHCJHTENBHOH TeX-
HHKH B 3HAYUTENbHOH Mepe CBA3aH C HEOGXOAMMOCTBIO CO-
BEpILEHCTBOBAaHHA YCTPOMCTB XpaHEHHs HHPOpPMALKH.

Ipu sToM ceayer UMeTb B BUAY He TOJNbKO yJay4YlleHHe Ko-
JIMYECTBEHHBIX XapaKTepHCTHK 3aNOMHHAIOIMX YCTpoiicTB (3Y),
TakuX, Kak HHGOpMALHOHHAs €MKOCTb, GLHICTpoAeiCcTBHE, CTO-
HMOCTb, Hale}XHOCTb M T. M., HO H CO3JlaHHe KayeCTBEHHO 6o-
Jee 3pEeKTHBHLIX CTPYKTYp NaMsATH, CNOCOGCTBYIOLHX NOHCKY
TpeGyeMoit HHGOPMALHH.

B coctaBe BHLIYHCIHTENIBHBHIX MalIHH CONEPXKATCA pasnuy-
Hble MO TeXHHYEeCKHM XapakrtepucTukam 3Y, obpasyouue na-
maTb OBM c HepapxuuecKkolt cTpyKTypoil. 310 onpeznensercs
TeM, YTO B OHOM THNe 3Y He yAaeTcsi COBMECTHTb NPOTHBOpe-
4HBble TPeGOBaHHA, CBsI3aHHbIE, HanpuUMep, ¢ HEOOXOLAHMOCTBIO
ofecneuuTb GOJBILYIO €MKOCTb H BLICOKOe ObICTpoAeiicTBHe
namatH. B nepapxuueckoit cucreme 3Y MOXHO BbIIEJNHTD
BHYTPEHHIOIO (OTepaTHBHYIO) H BHelLHIOO NMamsaTb. Oneparus-
Has NamATb NpefHa3sHayeHa AJs pa3MelIeHHs HHGOpMaLHH,
HEMoCPeACTBEHHO HCTO/Nb3yeMOi B BLIYHCJIHTENILHOM Tpoliecce.
BHewHsaa namATb OGLIYHO MMeET 3HAYHTENbHO GOMBILYIO eM-
KOCTb U MeHbluee GbICTpOAeHCTBHE, H AJIS MCNOJb30BaHHA Xpa-
HHMOH B Hefl MHpOpMaLHH HEOGXOAMMO TNpeABapHTE/NbHO TNe-
PEMEeCTHTb 3Ty HHGOPMALMIO B ONEpPaTHBHYIO MaMAThb.

B Hactosiee Bpemsi noutH Bee 3Y CTPOATCA 1O aipeCHOMY
NPHHUHNY, T. €. KaXAoH sAueiike NPHCBAHBaeTCsi ONpeAeJieH-
HBIi HOMep (ajgpec), MO KOTOPOMY NPOM3BOAMTCA OGpalleHHe
K comepxHMOMY siueitkH. C ¢H3HYEeCKOH TOUKH 3peHHs aapec
3anoMHHalolleil AYefikH, KaK NpaBHJIO, ONpejesieT ee NoJo-
aenue, C JIorHyeckoil TOYKH 3peHHs ajpec NpeACTaBJseT CO-
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Goit He Gosee ueM H0GaBKY K XpanHMMOMY B suefike CJIOBY,-
HEOOXOIMMYIO I/l €r0 HAaXOMXJEHHA.

[TpuMeHenne ajpecHOro NpHHUMNA OPraHH3aUMH NaMATH
JMUMKTYyeTcs OCOGEHHOCTSIMH HCNOJIb3yeMbIX 3JIEMEHTOB BBbIYHC-
JIHTEIbHON TeXHHKH H, BOOGLIE roBOpsi, He ABJAETCA HH Hall-
6osiee eCTeCTBEHHbIM, HH HaHboJjiee yIOGHLIM.

IlepBoHauanbHble cooGpaxeHHs MO MOBOAY MOCTpoeHHs 3Y
€ HeaJpecHbIM ofpallleHHeM THNA Karajora NOfBHJNCh B
1956 rony B cBfi3u ¢ HayaBiueiics pa3paGoOTKOH CBEPXNMpPOBOA-
HHKOBBIX 3JIEMEHTOB — KDHOTPOHOB. Jloruueckue I MaTeMa-
THYECKHe BONpOCH OpraHusauuu 3Y, B KOTOPLIX 3a CYeT Yc-
JIOXXHEHHS] HX CTPYKTYpbl AOCTHIaeTCS BO3MOMKHOCTb NpOM3-
BOANTb oOpalLleHHe K CJ0BaM MO COAEPXKaHHIO HEKOTOpo#l HX
yacTH, GbliM paspabGoransl B 1960 roay I'. I'. Crewopoii.

Takoro poga 3Y BHe 3aBHCHMOCTH OT HX CHeELMpHYECKIIX
0co6eHHOCTE/l Ha3blBalOT acCOUHATHBHBIMH  3arOMHHaIOWHMH
ycrpoiictBami  (A3Y). TepMmuH «accouMaTHBHHIA», B3ATHIH
H3 (H3HOJIOrHH, XapaKTepH3yeT H3BEeCTHOe CBOWCTBO 4YeJloBe-
YecKoil MaMATH, NO3BOJSAIOIlEe YCTaHABJIHBaTb B3aHMOCBA3H
MEX1Y pasjHYHbIMH HHPOPMALHOHHBLIMH OOBEKTaMH.

Ha uccnenoBanusa u paspaGoTku B 06/1aCTH acCOUHATHBHBIX
3Y Gbiu 3aTpaueHbl 3HayuTenbHble ycHaHs. Mimeercss MHoro
coTeH paGoT, NOCBALIEHHBIX 3TON Mpo6jeMe, H B Hacrosiuee
BpeMs 4McJ0 Ny6GaMKauuit Mo AAHHOMY BONPOCY COCTaBJsET
HECKOJIbKO JeCATKOB B rO.

HauGonee o6wiuM ciyyaeMm ycTpoiicTBa; JomycKaloLiero- o6-
paileHHe K HHpopMaLHH MO COlepHKaHHIO, ABJSAETCA TaK Ha-
3bIBaeMO€ MOJIHOCTBIO aCCOLMaTHBHOE YCTPOHACTBO, B KOTOpOM
NpH3HAK TOHCKA MOXeT ObiTb NMPOH3BOJILHO PacnoJIOXKEHHBIM
BO BCEX pa3psAfaX XpaHALIErocs CJoBa. MOXKHO BHILEHTD
TaKxe TPH HaHGosiee XapaKTepHBLIX THNAa YaCTHYHO-acCoUMa-
THBHBIX 3V, B KOTOPbIX NMOHCK MPOBOAMTCA IO HEKOTOPOil Or-
paHHYeHHO# YacTH CJIoBa:

1) namaTtb, o6Gnajaioias CBOMCTBAMH TOJHOCTBIO acco-
LIHaTHBHOrO YCTPOHCTBa, HO B MpejejaXx OrpaHHYEHHOH Mo
JAJIHHE YacTH CJIOBa;

2) namMfiTb C HECKOJbKHMH acCCOLHATHBHLIMH NPH3HAKaMH,
Mob6asi KOMOMHALUA KOTOPbIX MOXKET y4yacTBOBaTb B ONpoce;

3) NaMATb C OAHMUM NPH3HAKOM (UKCHPOBAHHON JIJIHHBI,
BCe ' paspsjibl KOTOPOrO OJHOBPEMEHHO HCMOJb3YIOTCH AJIs
onpoca (NpH 3TOM HCKOMOH HHGopMaLHel BJseTC OCTaJbHas
4acTb CJIOBA).

dra kJaccupukauusa, GyAyud CBsi3aHHOH C npoGjeMaMH
TeXHHYECKOH peajin3alMH acCONHATHEHBIX 3Y, OTpaKaeT Tak-



¥Ke pasauynble GpyHKUHOHAJbHBIE TPEOOBAHHS K acCOLHATHB-
HO#l NMaMATH CO CTOPOlibl HHPOPMALMOHHBIX CHCTEM.

HupopMauHoHHYi0 CTPYKTYpY OOBEKTOB MOXKHO NMpeEACTaB-
NATb B BHJle MHOTOMEPHO¥ TOYEYHOH pelleTKH, Ha KOoTopofi 3a-
haeTcs QYHKUMA KakKoit-nmnbo npuponsl.. Komnonenrtost Takoi
CTPYKTYpbl #1-MEPHOro o6heKTa fIBJAETCS 3HaueHHe (QYHKUMH,
CHa0XXEeHHOe 1 He3aBHCHMBbIMH HHIEKCaMH.

CooficTBa namaTH, KacawouHecs -npo6aeM HHGHOPMaLHOH-
HOTO NOHCKA, YAO6HO TPAaKTOBaTb B TEPMHHAX aJ€KBaTHOCTH
OTOGpa)eHHs1 Pa3MEPHOCTH HHPOPMALMOHHBIX CTPYKTYp. s
cny4as GHONOTHYECKHX CHCTEM YKa3aHHbIE CTPYKTYPHl B mpe-
Jie1le MOXHO PacCMaTPHBaTh U KaK HenpephiBHbIE. Paamepnocn,
KaK M3BeCTHO, NpeiacTaBisieT co60i TONO.JOrHYECKHi HHBa-
pHaHT, H AJs TOro YToObl 5TOT HHBApHaHT NpPH OTOOGPaXKeHHH
B NaMATH 3/IEKTPOHHO-BLIYHCHTEBHONH MAIUHHBI HAH KHBOTO
OpraHM3Ma COXpaHsJicsi, TaKoe OToOpaxeHHe J0MKHO ObiTh
«HEeMpepLIBHEIM» B TOM CMBbICJIe, YTO «GJIM3KHE» 3/1eMEHTHl 00b-
€KTa JIO/MIKHbl OCTaBaTbCsi «OJH3KHMH» B YCTPOHCTBE XpaHEHHs
uHdopmaunH. Ilpn 310M s3n1eMeHTaMH, 6IH3KHMHY B YCTPOHCTBE
XpaHeHHs MHPOpPMaLMH, ClelyeT CYHTAaTh TaKHe, CBfi3b MEXAY
KOTOPLIMH MOXeT ObiTb OCYLIECTBJI€Ha 3a JOCTAaTOMHO MaJjoe
BpeMsi, TaK YTO B 3TOM CMbICJI€ GJIH30CTb OKa3blBa€TCs Xapak-
TEPHCTHKOi, BooGlue rosopsi, JIOrHYeCcKoro, a He qm:lmqecxoro
OTHOLUEHHS.

ManocTe nMpoMmexyTKa BpeMEHH, OTBOAMMOrO Ha YCTaHOB-
JieHHe cBsi3el, cleayeT MOHHUMaTb B CONOCTABJEHHH C HEKOTO-
pbiM XapaKTepHbHIM BpeMeHeM, 3aTpauHBaeMblM Ha ONpENeJieH-
Hble Tpouefyphl 0GpaGOTKH HHGOPMALHOHHOTO COAEpXKaHHSA
obnvekta. Hanpumep, B caydyae paccCMOTpPeHHs TEXHHYECKHX
YCTPOIICTB MaMATH B COCTaBe HHGPOPMALHOHHO-CNIPABOYHbIX
CHCTEM HMeeT CMBICJI FOBOPHTb, YTO B HHX afleKBaTHO oTobpa-
KaeTcsi pa3sMepHOCTb HHGPOPMAIlHOHHOM CTPYKTYpHl OGBEKTa,
KOTJa BpeMs nepexojia MexJy COCEAHHMH 3JIeMEHTaMH CTpYK-
TYPbl MOXET GbiTb CHEJIaHO CONMOCTaBHMEIM C TpeGyeMbiM Bpe-
MEHEM peaKUHMH CHCTeMbl. B TepMHHAX yMEHbLIEHHS CTEMNeHH
aJIeKBaTHOCTH OTOOpaXKeHHsi Pa3MEepPHOCTH HH(OPMalHOHHOR
CTPYKTYpbl OGBEKTOB MOXHO TPaKTOBaTb, B YaCTHOCTH, TaKe
TaKWe H3BeCTHbIe (paKThl, KaK 3aMejiJjieHHe nepepaGOTKH HH-
¢dopManHyH NpH MOAENHPOBAHHH BLIUHCJHTENBHOH Cpelbl Ha
HEKOTOpO# pelueTKe MoCPeACTBOM TaKOH JKe Cpellbl Ha pellleTKe
MeHblell pa3mepHOCTH. B cayyae GHosoruueckoit maMATH NpH
paccMOTpeHHH Borpoca 06 ajeKBaTHOM OTOOpak€HHHM pa3Mmep-
HOCTH OOGBEKTa CJEAYeT COMOCTaBJATL BpeMsi, B TEUYEHHE KO-
TOPOro AOJIKHO ObiTb 0CECNEYEHO YCTAHOBJICHHE CBS3EH MeX-
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Ay 37eMEHTaMH MHODOPMAUHOHHON CTPYKTYpPEl H MHHHMaAbHbIA
paspewaroiiii HHTepBa MeXAy Pa3/lHYHLIMH B036YKIAaIOULH-
MH BO3JIEHCTBHAMH.

Cnepyer nNORYEPKHYTb, UYTO pPacCMOTPEHHE OrpaHHYEHHS
BpPEMEHH AJIfl YCTAHOBJICHHA CBsA3€il ABJAETCA BaXKHbIM NPHH-
UHMNHAJbHBIM MOMEHTOM, NOCKOJbKY 6e3 yuera BpeMeHHOro
¢dakTopa mo6ble CTPYKTYpHble B3aHMOOTHOLIEHHSI 3JIEMEHTOB
HE3aBHCHMO OT HX pacCNoJIOXKEHH MOryT OBITb YCTaHOBJIEHLI
NOCPEACTBOM MEJIEHHOH oOnepalMH NOoC/e40BaTeJbHOTO MNpo-
CMOTpa CofiepXKHMOro maMsiTH. B ciayuae Guosoruueckoil na-
MSATH BpeMsl YCTAaHOBJIEHHS CBA3eH MeXAY 3JieMEHTaMH O0beK-
Ta He JOJKHO CKOJIbKO-HHOYAb 3aMETHO MNpeBhbIIaTb MHHH-
MaJbHbIH paspewaolivii HHTepBal MeXAY BO36YKAAIOWHUMH
BO3ICHCTBHAMH, HOO TOrJa BOCNpHATHE 3THX CBA3eil, a cJe-
JoBaTeJIbHO, BOCNIPHATHE pa3MepHOCTH o6pa3a 6yleT Hapylue-
Ho. TakuM oGpa3oM, orpaHHYeHHs Ha BeJHYHHY pa3MEpHOCTH
allekBaTHO OTOoOpaXkaeMblX OOBEKTOB MNPEACTABAAIOTCA CJEA-
CTBHEM OrpaHHYeHHs Ha CKOPOCTb NMpOLEecCOB 06pabOTKH HH-
¢dopmauuH.

Hcxons M3 H3JI0XKEHHOH TPaKTOBKH, MOXHO NOKa3aThb,
KakHM o6pa3oM Ha OCHOBE roJiorpagHyeckoit MogeaH GyHKLHO-
HHPOBaHHA GHOJIOTHYECKON NaMATH MOXHO Pa3BHTb H3BECTHYIO
runotesy IlyaHkape o ¢u3HONOTHYECKOH 0O6YCJIOBJIEHHOCTH
CBOICTBA TPEXMEPHOCTH MNpPOCTPAaHCTBA BOCMPHATHA.

OGbluHO ajpecHO€ 3aloOMHHalolee YCTPOACTBO MO CBoeil
NpHpoe NPHCNOCO6NEHO AJS OTOGpaXKeHHs OAHOMEPHbIX 06b-
€KTOB, 3JIEMEHTbl KOTOPbIX pa3MelLaloTCcA B COOTBETCTBHH C yMo-
psjloueHHeM Mo OAHOMY NapameTpy. [lJsi ycTaHOBJIEHHs CBfi-
3eH MeXAy 3JIeMEHTaMH NPH oToGpaXkKeHHH MHOrOMEPHBIX 061eK-
TOB HYXHO NPHMEHATb CMeLHaJbHYI0O NMPOrpaMMHYIO OpraHH-
3aLMI0 Ha OCHOBE TaK HAa3blBaeMbIX CIMCKOBBIX CTPYKTYp.

B accounaTHBHOH NaMATH HCNOJIb30OBAHHE 3HAYEHHH HH-
JeKCOB B KayecTBe NpPH3HAKa NMOMCKa N03BoJfeT YAOGHO npen-
CTaBHTb OGDBEKT NPOH3BOJILHOH Pa3MEPHOCTH, KOHEYHO, €CJH
OTBJIEYbCA OT TEXHHYECKHX JeraJeif, KacalolWHXCsl OrpaHHYeH-
HOH paspsAHOCTH MAaIlMHHOrO CJoBa. B 3ToM cayyae npu ox-
HOM O6palleHHH K NaMATH MOXHO Cpasy BLIAEJHTb NOAMHO-
JKeCTBO 3JIEMEHTOB 00beKTa B NPOHM3BOJILHOM pa3pese; H3BJjle-
YeHHe XKe OTHEJNbHbIX 3JIEMEHTOB OCYIUECTBJAETCS BecbMa
6LICTPO TIPH HCNOJb30BaHHH 3(PEKTHBHLIX NPOLEAYp TaK
Ha3bIBa€MOTO pasjie/ieHHsl MHOTO3HayHOrO OTBETa.

Ha puc. 1 npeacraBinena aGcTpakTHas Jioruyeckas cxe-
ma A3Y. 3anomHnHaiomas cpeia opraHM3oBaHa B BHAE Mart-
puusl X, coctosimweii u3 N CTPOK, B KOTOPbIX pa3sMellaloTcs



r-paspsanbie coBa. [1IpusHak noucka popMHpyercs ¢ NOMOLLbIO
BeKTOpoB aprymeHta W M Macku M, pa3mep KOTOpHIX 7; pe-
3yJbTaT NOHCKa pUKCHpYeTcs HHAHKaTopoM U, MMelolHuM pas-
Mep N. OTaHuHe YacTHYHO-acCOUMATHBHBLIX 3Y OT MOJHOCTBIO
aCCOLMATHBHBIX 3aK/I0YaeTcss B TOM, YTO B YaCTHYHO-acco-
UMaTHBHBIX 3Y HaK/IaJblBalOTCA COOTBETCTBYIOLLHE OrpaHHue-
HHSl Ha 3HauyeHHs 3/eMeHTOB BeKTopa M.

Bektop Macku onpenensier, H3 KaKHX pa3psiloB apryMeHTa
caepyer chopMHpoBaTh npH3Hak mnoucka. ComepxuMoe pas-
pANOB, NO KOTOPbIM NPOM3BOAHMTCHA NOHCK, CPaBHHBaeTCs Of-
HOBPEMEHHO CO BCEMH 3JIeMEHTaMH MaTpHubl X, HaXoAslLHMH-
€A B OAHOMMEHHbIX cTon6uax. Ecam B Kakoil-nub6o cTpoke
BCE 3HAYEHWs 3JIEMEHTOB MaTpHUbI COBMNAJAlOT C NPH3HAKOM
NOMCKA, TO 3TOT Ppe3y/bTaT (PUKCHPYEeTCs COOTBETCTBYIOLIEH
KOMIIOHEHTOM HHAHKaTopa.

®opmanbHO MOrHKY paboThl A3Y MOXKHO OMHCATh CJEAYIo-
iHM o6pasoM. Byaem cuntaTh, uTO 3HaueHHe paspsiia MacKH
M;, paBHoe «l», o3HayaeT paspelleHHe onepalHH CPaBHEHHSA
no paspsay aprymeita Wj coorBeTcTBeHHO «0» O3Hauaer
sanpeuienre. Ecau copepxxumoe W; no KoTopoMy NpOH3BO-
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AWTCSl CpaBHEHHE, COBMAjaeT C KaKWM-iHGO 3HAYeHHeM X;,
TO B JAHHOM 3JIeMeHTe MaTpuubl X BbIpaGaThbiBaeTCss CHrHai
COBMaJeHua u;;, paBHblii «l», nNpH HecoBnajeHHH — Bhipaba-
ThiBaercs curHan «O». Clyyali 3anpeweHHs onepauuu cpas-
HeHHs1 (HUKcHpyeTcsi Kak coBnajgenue. CHrHaJB coOBNajeHHs
H choananeﬂnﬂ B MHAHMKaTope 00603HAualoTCA TaKxke — «l»
" «O».

Brinuumem ¢yHKuHoHanbHYIO TaGauuy AJMS onepauuit on-
poca coaepKHMOro acCOUHAaTHBHON NMaMATH.

M wp ox; oy
0 0 0 1
0 0 1 1
0 1 0 1
. 0 1 1 1
1 0 0 1
1 0 1 0
1 1 ()} 0
1 1 1 1

HetpyaHo BuzeTb, YTO CHTHajl HECOBNajfeHH B KaXJOM
S/leMeHTe MaTpUUbl X NMPEACTaBJsfeT Co6Oil JOrHyecKoe Npous-
BelleHHe MacKH M OTPHLAHHA PaBHO3HAYHOCTH (CJIOXKEHHE IO
MOAYJI0 2) aprymMeHTa H COAEPXXHMOTO NaMsATH:

Uy =M; \ @; & x;).

3HaueHHe CMTHa/la COBNAJEHHA B KOMIIOHEHTE HHIAHMKaTopa
npeAcTaBAseT CoGol JOrHYeCKoe NpPOH3BeAieHHe BCeX CHrHAJIOB
COBMaJeHUs B. AaHHOM CTpOKe:

r
u; = A uyy.
j=1

Bektop U ¢uKcHpyeT pe3yJbTaT OCHOBHON omnepauuu —
BbiJIeJICHUS1 TTOAMHOXECTBA CJIOB, 06J1aJaIOKX 3aJaHHbIM NPH3-
HaKOoM. ,

Takum o6pa3oM, eciM NpH aapecHoi opraHH3auuH 3Y Bbl-
6op CJIOB MO HOMEPY fIBJSIETCA OAHO3HA3HBIM, TO aCCOLHATHB-
HBIi NPHHUMI NOCTPOEHUS NMaMATH MPHBOIMT K BO3MOXKHOCTH
HeoJHO3HauHoro BeiGopa. Bo3HuKaer cneuuduueckas ana A3Y
npobseMa pasjieleHHs MHOTO3HAYHOro OTBeTa — MOCJEN0-
BaTe/JbHasi BHIGOPKA CJIOB H3 BBIEJEHHOro IOAMHOXECTBA.

Cxema Ha pHc. 1, mpeacTaBsiollas OnepauHio NOHCKa B
ORHOPOLHOM 3anoMHHaloLlell cpefie, HE MOXET OMNHCBHIBATL Ore-
paLHIO pa3fieJieHHs MHOTO3HAYHOTO OTBETa, NOCKOJbKY VIS TOro,
Yy106bl BLIGpATh KaKoe-TO CJ0BO H3 BbiEIEHHOTO NOJMHOXECTEA,
Heo6xoauMo, 4TOObl 3TO CJIOBO XOTb YeM-HHGYAb OTJIHYAIOCH
OT OCTajIbHbIX; JJIi STOr0 B CTPYKTYPY acCOLMaTHBHOH na-
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MATH TpebyeTcsi BHECTH H3BHE HEKOTOPYIO HEONHOPOAHOCTD,
HanpHMep, C TNOMOLILIO aJpecHOro Helinppartopa.

HHTepecHo OTMETHTD CBfi3b AAHHOrO akTOpa ¢ BOMPOCAMH,
KacalolMMHCA TaK Ha3biBaeMoH aKcHOMb! BbiGopa Llepmeo.
B ocHOBe MHOrHX MaTeMaTHYeCKHX PacCy>AeHHH, Kak Bnep-
Bbie 3amerus1 Llepmeno B 1904 ropy, JieXXHT HesiBHOe npeano-
JIOXKEHHe O CYLIECTBOBAHHH ¢«BbIGOPOYHOM» (YHKUMH, NO3BO-
Jsiolleil Ha 3aJaHHOM MHOXKECTBE HeNYCThIX MHOXECTB Kax-
IOMY H3 3THX MHOXECTB IOCTaBHTb B COOTBETCTBHE OJIHH €ro
3/MIEMEHT, T. €. yKasaTh AJI1 KaXAOro MHOXKECTBAa €ro Mnpen-
CTaBHTeJA. DTO NpeAanoJioXeHHe ObUIO Ha3BaHO AaKCHOMO#
Boi6opa. BaxkHe#llIMM c/IefICTBHeM aKCHOMBI BhiGOpa siBJjseTCs
IokazaHHas LlepMeno TeopeMa o0 CyIECTBOBaHHH MNOJIHOrO
nopsiika Ha Jilo60M MHOXeCTBe.

B accouuaTtuBHO/ NamATH A TOro, 4ToObl MPOH3BOAHTH
o0pallleHHs1 K OTHAEJbHEIM CJIOBaM BooOlle H NPH pasieieHHH
MHOTO3HAaYHOrO OTB€TAa B YaCTHOCTH, HEOOXOAHMO IpenyCMOT-
peTb IOMNOJHHTENbHO CMNeElHaJbHbBe CpeACTBa YMpaBJeHHs,
KOTOpble MOo3BOJIAJAH Obl BHIGHPAaTb H3 JHOGOTrO NOAMHOMECTBa
CJIOB XOTsl Obl OZIHO KaKoe-HHOYAb CJI0BO, Hiaue BbiGOpKa C/IoB
M3 acCOLHATHBHOI NaMATH 6yAeT HeBo3MCKEOil. CpopMaribHOH
TOYKH 3peHHs MOXKHO CKa3aTb, YTO /ISl MHOXECTBa BCeX MOA-
MHOXECTB CJIOB B aCCOUHMATHBHOH NMaMATH pacCMaTpHBaeMble
CreLHa bHbie CpeACcTBa NpPEACTABJAIOT cO60H MeXaHH3M, obec-
NeyHBaloUIMii BBINOJIHEHHE aKCHOMBI BbiGopa. Otciofa ¢ Heo6-
XOAMMOCTBIO CJIEAYeT, YTO YKa3aHHbe CPEACTBA, KOTOPLIMH
Hajo CHabOAUTL acCOLHATHBHYIO NamsATb, JO/KHBI ObITh Ta-
KOBBl, 4TOOBI 3aJaBaThb Ha MHOXKECTBE €€ YMCJOBLIX JIHHeeK
(cTpoK) OTHOLUEHHe YNopsijOueHHsi. DTO MOXKHO CAeJaTb JHGO
nyTeM BBEJCHHs LEMOYKH OYEPEeNHOCTH, CBA3bIBAIOlLEi CJ/10Ba
accolHaTHBHOM MaMATH, JH60 NyTeM HCMOJb30BaHHA ajpec-
HOro jeuiMdpatopa, KOTOpbIH oOCYLIeCTBJseT oTofpaxeHue
MHOXECTBA YHCJOBbIX JIHHEEK Ha HEKOTOpBbIfi OTpe3oK Harty-
panbHoro pana. Cnepyer o6paTHTh BHHMaHHe Ha TO, YTO BO3-
MOXHbI BapHaHTBl aCCOLHMATHBHOH MaMsTH C MNOJHOCTbIO Of-
HOPOJHO# CTPYKTYpo#, Kak B HeKotophix 3Y roJsiorpagpuuye-
CKOro THNa, OJHAKO B NOAOGHLIX CIyvyasix He NpepycMaTpHBa-
eTCs BO3MOXKHOCTb BhI6Opa HHpOPMauuH H3 MPOU3BOJBLHOIO
NOJMHOKECTBA CJIOB.

HenocraTkamu 1enoykH o4epeiHOCTH SIBJIAIOTCA MaJjas CKo-
pocTb pa6oThl H GoJbllioe KOJIHYECTBO 3jieMeHTOB. B cBs3m
c 3tuM B A3Y BBOAAT ajpecHYI0 CHCTeMy, HaJHYHe KOTOpO#H
ABJIIETCA OJHHUM H3 BaXKHEHIIHX CBOHCTB ObICTPOAECHCTBYIOLIHX
A3Y Gosnbuwoit emkocTH. dto npuaaer A3Y Bcg CBOACTBA O6BIY-



HOW ajipecHOil NMaMATH H MoxeT ObITb 3(peKTHBHO HCNOJb30-
BaHO He TOJNbKO NMpPH pasfieJleHHH MHOrO3HayHOro OTBeTa, HO
H B 1IEJIOM pslie APYTHX acCOUHATHBHLIX ONEpauMi.

Ecau KoHCTpyKuus Zewndparopa B aapecHbix 3Y OGbIYHO
Jonyckaer oGpallleHHe TOJNbKO K OXHOMY CJIOBY B OAHO H TO Xe
BpeMs, To B caydae A3Y zaeummndppaTop AOMKeH obecneuuThb
BO3MOXKHOCTb OJHOBPEMEHHOro o0palleHHs K rpynme CJoB;
NpH 3TOM ajipeCc MOXKHO PacCMaTPHBaThb KaK MepeMeHHBbi ac-
COLIMAaTHBHBIA NMpPH3HaK, OTAe/]bHble pa3psiibl KOTOPOro MOTyT
6biTb 3aMacKupoBaHbl. A3Y ¢ TakHM jeliHdpaTopoM fBJsET-
Cfl SKBMBAJIECHTHBIM TOJNHOCTBIO accouHaTHBHOMy 3V 6e3 je-
iwHpparopa, HMeloLIeMY JIJIi KaXAOro CJOBa YyBeJHYEHHOe
YHCJIO Pa3psifioB, B KOTOpPbie BHECEH HOMep NAHHOrO CJIOBa.

Takum o6pasoM, npoGnema pa3fesieHHsi MHOrO3HaYyHOro
OTBeTa CBOJAHTCA K NpoGjeMe YMOpsiAOYEeHHOH BHIGOPKH CJIOB
Mo COMepPXKAHHIO Pa3psiioB, XPAHAIIMX HOMEpa 3THX CJOB.
XoTtsi 0oObIYHO BHLIGOPKA paccMaTpHBaeTcss B MOpsjKe Bo3pace
TaHHA HJH YObIBAHHSI HOMEPOB, BBHAY B3aHMHON He3aBHCHMO-
CTH pa3psifioB, €e MOXXHO NMPOH3BOAMTH B JIIOGOM JIEKCHKOrpa-
¢HyeckoM mnopsaxe.

CyuecTByer ueblii psii ajATOPHTMOB, NO3BOJSIOWHUX OCY-
IECTBJATb yNopsao4YeHHYIo BuGopky u3 A3Y. IToapo6Hoe onu-
CaHHe 3THX aJrOPUTMOB H HX CPaBHHTEJbHBbIH aHAJH3 HMeEIOT-
ca B kHure Kpaitamep JI. I1. u gp. «AccounarHBHble 3anoMH-
HalolllHe YCTPONCTBa», BbIMYLIEHHOA H3JaTeNbCTBOM «JHEpTHA»
B 1967 rony.

Ha ocHoBe.MeTo0B ynopsifoueHHO# BBHIGOpDKH CJIOB B ac-
COLLHaTHBHON MaMATH MOXHO NMPOH3BOAHTH MOHCK HHPOpPMALHH
Nno KPHTEpPHAM GoJjiee CJOMXHBIM, YeM IpOCTOe COBMaJeHHe;
HanpuMep, MOHCK MaKCHMaJbHOro (MHHHMAJbHOTO) YHCJA,
NoHCK OGamnxkafiiiero 6oJbluero (MeHbllero) B 3aJaHHBIX Mpe-
Jaenax M T. I

AccounatiBHOe CBOMCTBO NaMATH (aKTHYECKH NOMOraet
ahdeKTHBHO peasii30BaTh BCEro JBe MNpOLEAYPLI: BblAeJNeHHe
NOJAMHOXKECTBA CJIOB, OTBEYAIOLIHX 3aJaHHOMY KPHTEpHIO Of-
poca, H OLHOBpPeMEHHOe OJHHAKOBOe H3MEHEHHe COAEePHKHMOro
ofnpejieJieHHbIX pa3psfoB BbIAE/EHHBIX CJIOB.

[None3nocTh accOUHATHBHOrO MPHHILHMNA OPraHH3alHH Ma-
MATH TNpeACTaB/AsieTCs JAOBOJIbLHO oueBHAHOH. [lepeuncaenue
3ajay, A/ pellieHHs KOTOPbIX JKeJaTeJbHO HCIOJb30BaHHe
A3Y, 3anumaer, no . XeHJIOHY, OKOJIO TPeX CTPAHHLL H OTHOCHT-
Csl IPAKTHYECKH KO BCeM KaK IKOHOMHYECKHM, TaK H BOEHHbIM,
a paBHO M HayyHbiM npumeHenusM 3BM. Takoro pona
ONTHMHCTHYECKHE YTBEPMKJEHHA OCHOBLIBAIOTCA Ha TOM, YTO
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BO MHOTHX 3a/laiaX B PaBHOIi CTeNeHH BCTPEYAlOTCA ONepalHH,
ujeanbHo mpucnocobnennble 1as A3Y. OpHako BBHAY OTHO-
CHTeNIbHO# CJIOXKHOCTH CO3JaHHs acCOUMATHBHBIX 3Y NpH COB-
PeMEHHOM YpOBHe Pa3BHTHS TEXHOJIOTHH H HX GoJiee BHICOKOMH
CTOMMOCTH Liesiecoo6pasHocTb npumeHennss A3Y TpeGyer noa-
poGHoro aHaau3a. MluTepecHo mpuBecTH No 3TOMYy NOBOAY LiH-
taty M3 KHHrH M. Munckoro, C. Ileiinepra «IlepcenTpoHbi»,
BLIMYILEHHOM H3aaTeabcTBOM «Mup» B 1971 ropy. «¥Y Hac Her
TEOPHH TeX CHTyauH#, — MHLIYT aBTOPbl, — B KOTOPBIX «ac-
COLMATHBHAA» NaMATb ONpaBAbIBaeT CBOIO G6oJiee BBICOKYIO
Mo CPaBHEHHIO C aJipeCHOH CTOMMOCTb. DhITyeT MHOMKecTBO
JIeTeHJi OTHOCHTEJIbHO TaKOro poAa NpOTHBOMOCTaBJIEHHH, Of-
Hako GoJsbllasi 4aCTb HX OCHOBaHa MPOCTO Ha mnpeayGexne-
HuAX. B Tex cayyasx, Kotopbie Mbl TIIaTeJbHO HCCJIEAOBAJH,
ILIHPOKO PacnpoCTPaHEHHbIE XOAAYHe NpeACTaBleHHs OKasa-
JHCb He TOJbKO «HEJOKA3aHHbIMH» — OHH 3a4YacTylo GblIH
NONpPOCTY HEBEPHLIMHY.

[Tpumenenne A3Y HauGonee 3hhEKTHBHO AAA 3afay HH-
¢dopmauHoHHoro noucka. [Ipu ucnonpsosannu A3Y B KauecT-
Be OMepaTHBHOM MaMATH AJA BBLIYHC/IHTENbHBIX 3ajay Cleay-
€T YYHMTHIBaTb, YTO CYLIECTBEHHOE YCKOpEHHe pelleHHs Mo-
XeT ObITb NOCTHTHYTO JIMIUbL TOTA3, KOTAA YAEJbHHIH Bec ome-
pauuii acCOUHATHBHOrO THMa JOCTaTOYHO BBICOK, HGO B mpo-
THBHOM CJly4yae BLIMIPBILl B CKOPOCTH MOXeT GbiTb MOTepsiH
Ha ¢oHe 60JbLIOro KOJNHYECTBA AEHCTBHA APYroro THMA HJIH
o6GMeHOB ¢ BHeWIHHMH YycTpoiicTBamH. IlpH 3TOM HocTHXKeHue
3¢peKTHBHOCTH NPH Hcnoab3oBaHHH A3Y He mojyvaercs mpo-
CcTO caMo 1o cefe, a TpeGyeT HEKOTOPLIX YCHJIHH B Jiesie CoBep-
1IEHCTBOBAHHA OPraHH3alMH BbIYHCIHTENBHOTO Npolecca.

INpoBenenHble HCCENOBAHHA MOKAa3alH, YTO A1 GOJbLIHH-
CTBa OOGLIYHLIX aJrOPHTMOB 3ajay JHHEHHOH ajre6pH H JHHEH-
HOro NpOrpaMMHpPOBaHHA HcmoJb3oBaHHe A3Y He NPHBOAMT
K 3HaYHTEJIbHOMY YBEJHYEHHIO CKOPOCTH PeLleHHs, MOCKOJbKY
3TH a/JIrOPUTMbI B GOJIBLIMHCTBE CJy4yaeB HCMOJB3YIOT MO3Je-
MEHTHble Npeo6pa3oBaHHA HHPOPMALMOHHBIX MaccHBOB; A3Y
B JaHHOM CJjlyyae MOKeT obecrneyuTb HeGOJbLIONH BBIMIPHILI B
CKOPOCTH, NPAKTHYECKH Majo 3aBHCAILMH OT pa3MepoB 3aja-
uyu. Paccmorpen Bompoc 06 3¢)pEKTHBHOCTH HCMONBL30BAHHA
A3Y ansa psapa skcTpeMasbHbIX KOMGMHATOpPHBIX 3ajay. B sa-
Jladax 3TOro THMa Haubojee YacTO NOBTOPSIOLIMECA BBIYHC-
JIHTEJIbHBIE TNPOLEAYpPHl CBSAI3aHbHl ¢ 3aTpaTod GOJBLIOrO Ko-
JIMYeCTBa JEHCTBHH Ha pa3/iHYHblE JOBOJILHO CJIOXKHLIE oOfe-
pauHH MOHCKAa NpPH OTHOCHTEJNBHO MaJjioM o6beme apH(MeTH-
YeCKHX omnepauui. Db npoaHanuanpoBaHbl BeHrepCKHii
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METOJl, METOX MOTEeHLHanoB, anroput™ JKoHcoHa B Teopuu
pacnucaHHR 1 wmeron BetBefi M rpaHuu. OkasbiBaercs,
4T0 B JaHHBLIX 3ajaYax BO BCeX OCHOBHbIX Mpoieny-
pax BLIHTPHII B CKOPOCTH NpH Hcnosib3oBaHuu  A3Y
NaMATLIO COCTaBJIieT ~n/F, TA€ N — pa3MepHOCTb 3ajauH,
a r — KOJIMYeCTBO pa3psjioB B MaLIHHHOM INPEACTaBJIEHEKH
yuces, TaK 4YTO JJIfi pacCMaTpHBaeMOro KJjacca 3ajay 3Ta Be-
JHYHHA fIBJISieTCA XapaKTepHbIM MOKa3aTe/jeM aJiropHTMHYe-
cKoil s¢pdekTHBHOCTH A3Y.

Hcnoab3oBanne accouHaTHBHBIX NPHHUMIOB 06paGoTKH
MH(OpPMALHH OTKpBLIBAaeT pa3/iHYHbIE MYTH COBEPILEHCTBOBAHHS
CPEACTB BBbIYHCJIHTEJLHOH TeXHHKH.

Ha ocHoBe A3Y ¢ pa3BuTO#H JIOTHYECKO# CTPYKTYpOH MOx:-
HO CTPOHTb CMeELHANH3HPOBAHHbIE BbLIYHCJIHTEJbHbIE YCTpOii-
cTBa A/ 3¢EKTHBHOTO BHIMONHEHHA TPYNNOBLIX Onepaunuii —
accoLMaTHBHbIe MapaJuiesibHble npoueccopbl. Hekotopsie oco-
GeHHOCTH aCCOLHATHBHBLIX NMPHHLUHINOB 06paGOTKH HH(OpMALHH
6yayT paccMOTpeHHl B 3TOH Opoluiope jaJee.

Hcnonb3oBanHe accouHaTHBHOM NMaMATH HapsAy C MOBBILLe-
HHEM NpPOH3BOAMTEJbHOCTH JaeT BO3MOMHOCTb YJYYLIHTb psj
XapaKTePHCTHK BLIYHCJIHTENbHbIX CHCTEM, B YacTHOCTH, “HO3-
BOJIIET HM3MEHHTb CTPYKTYpPY MarTeMaTHYecKoro obecredyeHus
B CTOPOHY 3HAYHTE/IbHOTO YNPOLIEHHS.

Cnenyer oTMeTHTb, YTO K HacrosiumieMy BpemeHn A3Y
He TOJYYHJIH elle JAOCTaTOYHO IUHPOKOrO PaclpoCTpaHEHHs.
10 o6bAcHAeTCA TeM, YTo co3fanue A3Y HaTalKHBaeTcsi Ha
onpeJe/ieHHbIe TeXHHYeCKHe TpyAHocTH. Ilpeanonaraemoe wim-
pokoe Hcnosb3oBaHHe A3Y ‘B GyaylieM CBA3LIBAIOT C ycnexa-
MH TEXHOJIOTHH NPOHM3BOACTBA GOJIBLIHX HHTErpajbHBIX CXeM
(BHC).

Cosganne 3Y accouHaTHBHOrO THMA BO3MOXHO Ha OCHOBe
caMblX pa3Hoo6pa3HbiX (H3HUecKHX NpuHuHNoB. C 37Ol TOY-
KH 3peHHsi OblJH H3y4yeHbl MPaKTHYECKH BCe THIBI MarHHTHBIX
3aMOMHHAIOLHX 3JIEMEHTOB, NMOMYIPOBOAHHKOBLIE CXeMbl, CBEPX-
NPOBOAHHKOBbIE YCTPOHCTBA, ONTHYECKHE CHCTEMBI, Pa3JHy-
Hble JIHHHH 3afiepXXKH H T. A. JlBaauaTHIeTHHHA ONBIT HCCAeno-
BaHHil H pa3paboOTOK B 06/JaCTH MHKPO3JEKTPOHHKH B Hauleil
CTpaHe H 3a py6exoM MNOKasaJj, 4TO AJs TNOCTPOEHHS omnepa-
THBHBIX ObicTponeiicTBylomHX A3Y Gosbliuoi eMKOCTH (00be-
MoM >107 OGMT M C BpEMEHEM acCOUMAaTHBHOrO OOpallleHHs
<1 MxceK) HauGosee OJaronpusTHasi MNepPCNEKTHBAa —HC-
NoJIb30BaHHe CBEPXNPOBOJAHHKOBLIX 3JieMeHTOB. (OcoGeHHOCTH
CBepXNPOBOAHHKOBHIX A3Y paccMOTpeHbl B TpeTbeM pas-
nene).
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B Hacrosiluee BpeMsi upe3BbiYaiiHO aKTyaJIbHOiH fIBJSETCH
npo6JjieMa OpraHH3auHH acCOLHaTHBHOTO AOCTYNa K GOJIbLUHM
HMHGOPMALHOHHBIM MacCHBaM Ha OCHOBE HCINOJIb30BaHHA CY-
uecTByolefi MHOroypoBHeBo#t ciucteMbl 3Y. C/I0XKHOCTb 3TOH
npo6JjeMbl onpenensieTcs ABYMS OCHOBHBLIMH TPYAHOCTSIMH:
BO-TEpBHIX, 3TO OrpaHHYEHHOCTb oObeMa oOnepaTHBHOH na-
MfITH, BO-BTOPHIX — Ha/JHYHe MpPOTHBOPEYHS MEXAY OxHOMep-
HbIM XapaKTepoM aJpecHO# MaMsATH H MHOTOMEPHOH NMpHpOAO#
npocTpaHCTBa NpH3HaKoB. B ueTBepToM paspmene onucan noj-
XON K PeIUEHHIO yKa3aHHOH Nnpo6JieMbl, MO3BOJAIOWHKIA opra-
HH30BaTb OJHOYPOBHEBYIO BHPTYaJibHYI0 NaMATb acCOLMATHB-
HOro THNna,

OCOBEHHOCTHU OBPABOTKHU
MHDOOPMALIMA

Jloruka s3neMeHTapHBHX onepaunui dia
BLINOJIHEHHS] B aCCOLHATHBHOH NaMATH apHpMeTHYeCcKo# H Jio-
rHyeckoil o6pab6oTkH HHpopMauHH Heo6XoAHMO, 4YTOGbI pea-
Ju3yemasi B 3arioMHHalollel cpefe cHcTeMa GyneBbiX GYHKUHM
obsajana moJHOTOM. '

MoxHO cuMTaTh, YTO HAaKOMHTEJNb aCCOLHATHBHOH MaMATH
(cMm. matpuny X Ha puc. 1) npeacraBaser coGoii coBMmeLleHHe
MaTpHLbl, COGCTBEHHO, 3aMOMHHAIOILHX 3JIEMEHTOR C HEKOTO-
pO#i JIOrHUeCKO# CeThbio, HMeIoLlell TaKxKe BHJ MaTpHLbI, BAOb
CTOJIOLOB M CTPOK KOTOPOH onpefesieHbl pasHble JIorHYeCKue
onepauuu. [To xapakrepy onepauun npH onpoce cjenyer pas-
JHYaTh AB€ Pa3sHOBHAHOCTH acCOLMATHBHOH NMaMSATH:

— NamAThb C JOTHKOIi COBNajleHHsl, B KOTOPOH BAOJb CTONG:
I0B BBINOJIHAETCA ONepalHs PaBHO3HAYHOCTH C MocJjenyoulei
KOHDBIOHKLMEH I/ BCceX pa3psAloB KaXKIO# CTPOKH,

— NaMmAThb C JIOTHKOH HEeCOBNajeHHsl, B KOTOPOM BHLIMOJIHS-
eTCA onmepauusi HePaBHO3HAYHOCTH ¢ Mocsenyioulell JH3BIOHK-
Hei.

Yka3aHHOe 06GCTOATENLCTBO MPHBOAMT K TOMY, YTO Habop
6yJieBbiX GYHKUHHA, BHIMONHAEMBIX MEXAY ABYMSI ABOHYHLIMH
JIOTHYECKHMH NepeMEHHBIMH, SaBHCHT OT HX PacnoJIOXKeHHs OT-
HOCHTEJIbHO JIOTHYECKOH CEeTH.

BosmoxHH cnienyiomue TpH ciyyas: |
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— o0e nepeMeHHble PaclosiaraloTcs B OAHOH CTPOKe Mar-
pUUbl MaMATH;

— mnepeMeHHLIE PacloJjiaraloTcd B pa3sHbIX CTPOKax;

— OlHa TNepeMeHHAass HAaXOAHTCA B MaTpHLE NaMsaTH, a
Jpyrasg — BHe TNOJi NaMATH.

B nepBoM cayuae peanHsyercsi NMosHas CHCTeMa GYJeBbIX
¢yHkuuii. B caMom znese, Jloruka, cBsi3aHHasi ¢ perHcTpaMH on-
poca H MacKH, obecreyHBaeT BO3MOXKHOCTb BbINOJIHEHHS CJle-
AYIOLHX onepauuii Haj COAePKHMBIM NTPOH3BOJILHOTO 3JIeMEHTa
NaMATH X;;; «onpoc mo I» (npu M;=I1, w;=1), «onpoc no O»
(M;=1, w;=0), «Her onpoca» (M;=0). Herpyaxo Buaerb,
yTO B pe3yJbTaTeé BO3ACHCTBHA YKa3aHHbIX onepauHil peau-
3yl0TCA JIOTHYeCKHe (PYHKLHH, COOTBETCTBEHHO, (TOXKAECTBO,
«OTpHLAHHe» M «KOHCTaHTa l» JAJA acCOUMATHBHOH NaMATH
C JIOTHKOH COBMAJEHHs HJIH «OTPHLLAHHE», CTOXAECTBO» H CKOli-
ctaita O» A/ accOUHaTHBHOM MaMATH C JIOTHKO# HecoBmaje-
HisA. KpoMe Toro, Kak GblJIO CKa3aHO Bhillie, B KaXJ0ii CTpoKe
MaTpHIbl NaMATH B 3aBHCHMOCTH OT Pa3sHOBHAHOCTH BHIMOJIHS-
ercsi GYHKUHS KOHBIOHKUHHM HJIH JH3BIOHKUHH. Kak u3Bect-
HO, KaXaas U3 CHCTeM PYHKUHA — OTpHLAHHE H KOHBIOHKLHSA
HIH OTpHLAHHE M JH3BIOHKLUHS — fIBJISIETCA MNOJHOH H 06-
pa3yeT MHHHMaJIbHBI/i 6a3Hc B KJjacce GYHKuMH aarefphl Jo-
riku. CienoBaresibHo, Mo6Yio GyJeBy GYHKIUHIO MOXKHO Mpes-
CTaBHTh cynepno3uuueii GyHKUH# B mo6OM H3 yKa3aHHHIX Ga-
3HCOB.

Bropo#i caydaii pacnosioKeHHsi apryMEeHTOB MOXHO CBe-
CTH K TMepBOMY, €CJIH HMEIOTCA LeNH CABHIa B PETHCTpe pe3y/ib-
TaTa acCOLHATHBHOTO ONpoca AJisi MOMeLleHHss OoGOMX apry-
MEHTOB B ONHY CTpOKY.

B TperbeM ciyyae MOXKHO BRINOJHHTb JOGYIO 6yseBy QYHK-
LHIO, €CJIH MpPEeANoJIOKHTb, YTO APryMEHT, PacroJIOXKEHHbIH
BHE TNOJA NaMaATH, H3BecteH. MHBIMH csoBamMH, HeOGXOAHMO
JONOJIHHTE/IbBHO HMETb JIOTHYECKHE CXeMbl I/l aHalu3a co-
CTOSIHHA yKa3aHHoro apryMeHTa. IIpu sToM Joruueckas ¢yHk-
LHA OT ABYX NEpeMEHHBIX CBOAHTCA K (YHKLUHH OT OAHOMH me-
peMeHHOf.

ITpoBeaeHHbIi aHa/MH3 MO3BOJAET NMPH NOCTPOEHHH Ha_OC-
HoBe A3Y ycrpoiictBa 06paGoTKH HHGbODMAUHH BHGPaTb Mue
HHMaJIbHO HEOOXOXMMBbIi Ha60p MHKpoonepauHii.

Takum o6pa3oM, B Kaxaof CTpOKe 3aloMHHaloLIeH MaTPHLK
A3Y MOXHO MpPOH3BOAHTbL BBIYHCJEHHS JIOTHYECKHX H apHd-
METHYeCKHX BblpaxceHH#i mo06Oi CJIOXKHOCTH, ecaH ofecrneye-
Ha cynepnosuuusa 6asucHbix ¢yHkuuit. Ilocnenuee mocrtura-
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eTCsl 3aMHCbI0 B MaTPHLY NMaMATH COAEPMKHMOro perucrpa pe-
3yJbTara accouuatHBHoro onpoca. [Ipu 3tom ob6paGoTka HH-
¢dopMaLHH OCYLIEeCTB/AsAETCA YepeloBaHHEM oOnepauHH onpoca
MaTpHLbl MaMATH H 3aNlHCH B NaMATb.

[TpeacraBnsier unTepec paccmoTpeTh O6yJeBbl (QYHKIHH
peanu3yembie npH ofpalueHHH K A3Y He TolbKO A/ ompoca,
HO TaKXe H AJA 3anucH B namaTb. C JorHyecKoil TOYKH 3pe-
HHSI MOXHO CYHTaTh, YTO AJA BbiGOpa CTPOK NpH 3anHCH B
NamMATb NPOH3BOAMTCA acCOLHATHBHBIA OMpPOC perucrpa pe-
3yJabTaTa — HHAMKaTopa U. HeTpyaHo BuAeTb, 4TO poJb 3TOro
perucTpa MoXeT BLINOJHATH JI0OOH cTojGen, MaTpHIl namsi-
TH. IloatoMy o6e onepauun — «ONMpOC MaTPHUB» H «3aNHCh
B NaMATb» — MOXHO CUHTaTb ABYMA (a3aMH OLHOH onepauHH
onpoca — 3alHCH.

IMyct ™Mbl onpawmBaeM j,-# cronGen Matprusi X c 3a-
MHCbIO pe3yJbTaTa OMpoca B j,-if cTosI6en. DTo COOTBETCTBYET
110C/1e10BaTe/IbHO-IOpPa3pAAHOMY OOpalleHHI0 K acCOLHaTHB-
HOi MamATH. MOXHO mNOKa3aTb, YTO B 3aBHCHMOCTH OT 3Ha-
YeHHH KOJOB ONpoca H 3aMHCH MEXAY OAHOHMEHHBIMH 3JIeMeH-
TamM BeKTOpoB X;; H X;, MOryT BBIMOJIHATLCA YETHIPE pasHbie
JoruyeckHe QYHKUHMH: AH3BIOHKUHA, QYHKUMA 3anpera, HM-
NJHKauHag H KOHBIOHKLHA. DTOT pe3yJbTaT CNpaBeijHB s
0GeHX pa3sHOBHAHOCTeH accounaTHBHON mnamATH. [losnyuen-
Hble 3aBHCHMOCTH ONpeAeJsioT MHKpOONnepaLHtH, BhINOJIHSAeMble
TNpH accouHaTHBHOM obpalleHHH H namaTH. UMu MoxHO mosib-
30BaThCsl MpPH COCTABJEHHH MHKpOMpOrpaMM TrpynnoBoi o6-
paboTKH HHGOpMalUMH B acCOLHATHBHOH MaMATH.

[IpencraBaenune aanropuHTmMoB. B obuem
c/ly4ae OMpocy HJIM 3alHCH MOXeT OJHOBPEMEHHO TNojBep-
ratbCfi HEKOTOpasi COBOKYNMHOCTb pa3psiioB, YTO COOTBETCTBY-
eT napaJiiesibHO-Nopa3psiiHoMy obpaineHHio K namatH. -TIpo-
CTEHIIHM NMPHMEPOM TaKOH oMnepauuH ABJSETCH 3anHeb B YHC-
JIOBbIe JIHHEHKH OfHHAKOBO#l HHpOpPMaLHH, B YaCTHOCTH OYHCT-
Ka Bcefi namATH HiaM ee yacTH. JlnA omHMcaHHA TpynnoBoi
06paGoTKH HH(pOpPMalLHH yAOOGHO 3aJaBaTb aJrOPHTMbI B BHIE
rpad-cxem JI. A. Kanyxnuna. I'pap-cxema KanyxkHuna npes-
CTaBJIfi€T aJrOpHTM KaK B3aHMOCBfI3aHHYIO COBOKYMHOCTb
pacno3HaBaresiel, ONpeAeNAIOLMX HaJH4YHEe HJH OTCYTCTBHE
y cJoBa oNpeiejeHHOro CBOHCTBA, H npeoGpa3oBareled,
BLIMOJIHAIOLIMX Te HWJIH HHBIE H3MeHeHHs B cJjoBe. B paccmat-
puBaeMoM cJay4ae pacnosHaBartensiMH @ ABJsAIOTCA onepaTophl
onpoca, a mpeoGpasoBartesiiMH A — onepatopbl 3amHCH; OHH
CJeAyIoT ApYr 3a ApYyroM, o6pasys rpag-cxeMy B BHAE LieNOY-
KH, KaK NOKasaHO Ha puc. 2.
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Takas rpag-cxema aaroput™a I' MoxeT GbITb 3ajaHa B BH-
Ae naGopa NMpPH3HAKOB ONpPOCa H KONOB 3allHCH

I = @, AY), (@3 A?,..., (@, A),..., §))
rae OvV= (¢}, 9},..., @), AV = (@}, a},....a));

r — KOJIHYeCTBO pa3psfioB B MpeoGpa3yeMoM CJIOBE;
{¢¥} u {a’} — HaGopHl TPOHYHBIX MEpeMEeHHbIX, NPHHHMAIO-
mux 3Havedus 0,1 ¥ M. OTH 3Ha9eHHs 3a4al0TCA C MOMOLIBIO
JIBYX PerucTpoB aprymeHta H Macku (cM. puc. 1) u cootser-
CTBYIOT 3/IeMEHTapHbIM ONepaulHAM B MNaMATH (B caydae on-
poca: 0 — «onpoc no Hymo», 1 — «onpoc no exuHHuEe», M —
«3anpelleHHe onpocar; B caydae 3anucH 0 — «3amuch Hy.s»,
1 — «3anuch emuHHUBD, M — «3anpeieHHe 3amHCH»).

[Mpu peanusauuu ajropuT™Ma BCE CJIOBa, NpEACTaBJseMbie
B BHJE COBOKYMHOCTH ABOHYHBIX NMEPEMEHHBIX (X, Xg,..., X;),
OJHOBPEMEHHO MOCTYMAlOT Ha BXOA Trpad-CXeMbl, H Kaxzioe
M3 HUX TNPOXOAHT €e Mo CBOeMy MYTH, OnpelessieMOMy 3Haue-
HHAMH OyqeBbix ¢yHkuuit f¥, Bolpa6aThiBaeMbiX pacrno3HaBa-
Tensamu @V B BHjAE 3/1eMEHTapHBLIX KOHBIOHKUMIL:

" o 0 x mpu @; =1
,=1le’ J, rae x;7 ={ %; npu @; =0 2
1 npu =M

(C peabio yNpOINEHHS 3amHCH BCce INepeMeHHble MPHBOAATCA
6e3 HHIEKCAa v, YKa3blBalOUIero Ha HX OTHOLUEHHe K COOTBeT-
CTBYIOIIEMY 3BeHY rpag-cxemnl.) JIifi accouHaTHBHON MaMATH
3HaueHHe [ = | o3HauyaeT HaJMyYHe 3anpalliHBaeMoro NpH3Ha-
Ka, a 3HaueHHe [ = 0 — ero OTCYTCTBHe.

Cnosa, ana Kotopbix f¥, = 0, mepeAaloTcs Ha CJEAYIOLHI
pacnosHaBarenb ®V+!, a caoBa, ans Kotophix f¥ =1, — Ha
npeo6pasoBatesb AY, KOTOphlii B OGHIYHOM aCCOLHATHBHOI
MaMATH CTaBHT B COOTBETCTBHE BXOAHOA COBOKYNHOCTH {x}}

HOBYIO COBOKYMHOCTb f{x;+!} no mpaBuiam

V' npray=1
x}‘+'= AT’ npna;=0 3
x) mpma;j=M
TIpH ROCTATOYHOM Ko/HUeCTBE 3BEHLEB B rpad-cxeMe MOX-
HO peann3oBaTh JMoGyio OysneBy PyHKUHIO OT 7 — 1 nepeme-
18



HOTO, JUIl Yero, HanpumMep, NPeACTaBHB 3TV GYH KUHIO B AH3B-
IOHKTHBHO/I HOpMaJsIbHO#H (opMe, MOXKHO KaXKJoH ee 3JeMeH.
TapHOH KOHDBIOHKLHMH COMOCTaBHTb paclo3HaBaTeJb, B KO-
TopoM A Kaxzoro paspaga j(1 <<j<<r —1) Haanumio me-
peMeHHoOft x; cootBerctByeT 1, x; — 0, a OTCYTCTBHIO Tepe-
meHHoil — M. [efictBHe npeoGpa3oBaTesieii HOMKHO COCTO*
ATb B 3aMHCH €JHHHIbI B OCTaBLIHiCA CBOGOAHLIM r-il pa3psan,
B KOTOpPOM B pe3yJ/ibTaTte JIOTHYeCKOro CyMMHPOBaHHs H GyjeTt
nojyyeHo 3HaueHHe ¢yHKuuuH. OQHAKO BO3MOKHOCTH NpeoG-
pa3oBaHHil C TNOMOLIBIO aCCOUMATHBHOW MaMATH ABJAIOTCA
ropasio GoJiee LIHPOKHMH, NMOCKOJNbKY OHH MO3BOJSIOT pea-
JIH30BaTb BLIYHC/IEHHE CHCTEMH! . GyJeBbiX GYyHKuHEH, T. e.
OCYLIECTBHTb OTOOpaXK€HHE MHOXKECTBA NMOJHOPa3PAAHBIX CJIOB,
B cebd. ]

B A3Y napansienbHbiM 06pasoM MOXKHO BBIMOJHATbL apHd-
MeTHYeCKHe H JIorHYecKHe ONepanHH Hajl CJIOBaMH; €CJIH B
OIIHOM YHCJIOBOil JIMHeHKe pacnojaraTb MO HECKOJIbKY CJIOB,
TO TaKxe MapaJjJjenbHbiM 06pasoM MOXHO OCYLIECTBJATD
onepauuH MexXAy MacCHBaMH.

Jlns uamoCTpauMH pacCMOTPHM TPOCTYIO, HO BeCcbMa Xa-
paKTepHylo 3ajauy: O6yaeM NMpHGABAATbL ONHO H TOXKe cJjarae-
Moe K YHcJaM, Haxoasamumcs B namatd. IlpeacraBum Bce
yHcsa B opme ¢ GHKCHPOBAHHOM 3ansaToH B JONOJHHTEJBHOM
Kofle, TOrja OnepauHs CJOKeHHs] GyldeT BBHIMOJHATHLCA C yue-
TOM 3HaKa, a pe3yJabTaT GyAeM 3anuceiBath B A3Y Ha MecTo
HCXOLHBIX 4YHCeJ.

Cozmep:kHMoe pa3psilioB YHCe]l B MaMATH 06O3HayHM uepe3s
x; ((=12,., n—1), n-i paspan BbiAeJHM JJIfi 3alHCH
nepenoca. Jlns 0GO3HaYeHH COOTBETCTBYIOIIHX paspsioB
c/araeMoro Hcmojb3yeM nepemesnyio b; (j = 1,2,..., n —1).
Torza anroputm mopaspsiaHoro cioxenus {x;} u {b;} 3ana-
ercs B BHAE CJlefylolei Ta6nHLLL (X;, X, W X, — COOTBETCTBEH-
HO 3HayeHHs j-ro paspsjia CyMmbl, nepeHoca B j-it pa3psx
H nepeHoca M3 j-ro paspsja): '
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Ta6auna

1

<P A

Homep

CTPOKH ‘j ‘n bj ;,- ;’.
0 0 0 0 0 0
1 0 0 1 1 0
2 0 l 0 1 0
3 0 1 1 0 1 -
4 1 0 0 1 0
5 1 0 1 0 1
6 1 1 -0 0 1
7 1 1 1 1 1

AN

INepBbie TpH cTO/NGLa TaGJAMLBI XapaKTEePH3YIOT pacrno3Ha-
BaTesH, MOCJeAHHe ABa — mpeoGpa3oBareau anroputma. [lo-
CKO/IbKY B cTpokax 0, 3, 4, 7 x; = x; U X, = x,, TO COOTBeT-
CTBYIOIIHE HEHCTBHA AJIA BbIYHCJEHHS KaXJAOro paspsifia CyM-
Mbl MOXXHO MPEACTaBHTb € NOMOIIbIO ABYX 3BeHbeB rpagcxeMms,
onpejeisieMbiX 3HauyeHHeM j-ro pa3psja cJaraemoro. B coor-
BeTCTBHH C Ta6a. | KOAbI ONpoca W 3aMHCH A/ 3TOr0 ydacTka
aJropHTMa TNPHHHMAIOT BHJ, ONHChIBaeMbiii Tabu. 2.

Ilepen BbIMONHEHHeM onepauuH B pa3psj NepeHoca n
sanuchiBaerca 0, Aajiee BBLIYHUC/IHTENBbHBIH NPOLECC HauyHHaeT-
€A ¢ MJI3AILero pa3s sifa M pa3BHBAETCA MOCJENOBATE/bHO IO
paspsifiaM, 4YTO MNPHBOAHT K MNapa/jieJibHOMY BbIYHCJIEHHIO
B YHCJIOBBIX JIHHeHKax ajre6paHdyecKoii CyMMbl NepBOHaYailb-
HO COJepXKaBIUMXCHA YHCEJ C 3aJaHHLIM CJIaraeMbM.

00HOpOOHAas eviMucaumessHas cpeda Ha OCHOGe accoyuamus-
Hox npeo6paaoeauuﬁ Meroapl npeofpasoBaHHs CJIOB B ac-
COLMATHBHO! MaMATH MOXHO NepeHecTH Ha CTPYKTYPHYIO Op-
[aHH3ALMIO HEKOTOPOil OJHOPONHON BBIYHCAHTENBHON CpEeRbI;

Ta6anua 2
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‘Homep
CTPOKH < A
Tabnuun
n,orn—1, ..., 1 n.n—l,_....i...., 1
2wm5 | 5,;M...b5... M) (b;M ...b;... M)
6 uan 1 BiM ... ;... M) (MM ... b;... M)




TaKOro THMAa YCTPOHCTBA MpelHa3HayalTCA AJA peaH3auuH
yHHBEpCaJbHbIX a/JrOpMTMOB 3a cyeT (YHKUHOHAJAbHOH nepe-
CTPOHKH CBOMX 3jieMeHTOB. [Ipeanaraemulii BapHaHT OAHOpOZX-
HON BBIYMC/IMTEJILHONH CPEfbl CTPOMTCS B COOTBETCTBHH CO
CTPYKTYpO#l PacCMOTPeHHBIX rpag-cxeM aaroputMoB. OKasbi-
BaeTCsl, YTO MOJIYYaioUlaAcs NMPH 3TOM BBLIYHC/HTENbHAsA Cpela
He MpPEeBOCXOAHT MO CJOXHOCTH ApyrHe aHaJNOrHyHble yCTpOW-
CTBa, OJHAKO OHAa HMeeT MpPEeHMYLIECTBO H3-3a MPOCTOTHl HacT-
pofikH Gaarojapsi NMpOrpaMMHOH COBMECTHMOCTH C acCOLHa-
THBHBIM npoueccopoM. Ha puc. 3 H3oGpaxkeHa cxeMa siyeHKH
BbIYHCJIHTEJILHOX Cpelibl, COOTBETCTBYIOLAs ONHOMY 3BEHY
rpad-cxembl aaropuT™Ma. deMeHThbl ¢, peajH3yioilHe Ha CBO-
MX BBIXOZAX NPOMEXYTOUHbIE 3HaueHHs NepeMeHHBIX {x¥},
M CXeMa cOBMajeHHs, OOBLEAHHSAIOLIAA 3TH BHIXOABI, COOTBET-
cTByIOT pacnosHaBatemo ©, 3JeMeHTH &, YNpaBjsieMble CHr-
HaJlaMH BXOIHBIX MepeMeHHbIX {X} M BbLIXOAOM CXeMbl COBMa-

r
zenus f = A x4, cooTBeTCTBYIOT mpeobGpasoBatemo A, Ko-
I=1

TOphiii BbipaGaThiBaeT BHIXOAHble CHrHaJH {x}, mNoAaBaemble
Ha BXOJ caenyrouleii aueiikH. DleMeHTHl ¢ H & HacTPaHBaloTCA
C MOMOLUbIO TPOHYHLIX KOAOB, OMHCHIBAIOLIHX BHIMOJIHSAEMBIH
aaroputm I' (1), a Jjoruka. ux pa6oThl onmpegesserca ¢Gopmy-
Aamu (2) u (3). Takum o6GpasoM, ycTaHaBJHBaeTCs COOTBET-
CTBHE MEXAY aJropuTMaMH AJIA acCOLUHATHBHOH MNaMATH H
BbIYHCJIHTEJILHBIMH  CPELaMH.

JlanHas ofHOpOAHas CTPYKTypa NpeAcTaBjser coGof mne-
pecrpanBaeMyl0 KOMOHHALHOHHYIO CXeMYy, KoTopas Kak GObl
pa3BopauHBaeT B NPOCTPAHCTBE NapaJiejbHble Npeo6pas3oBa-
HHsl, BBINOJIHSIEMble B aCCOLHATHBHOH MaMATH NOCJEA0BaTe/b-
HO BO BpeMeHH. OHa y06HO CTBIKYeTCSl ¢ aCCOUHATHBHLIM Npo-
LIeCCOPOM B COCTaBe ORHON BBHIYHCJIHMTE/bHOM CHCTEMbI — MpO-
rpammbl 1 HX paGoTbi, 3afiaBaeMble B BHAe rpag-cxem I' (1),
OlMHAKOBBbI.

PaccMoTpiM MeTOl oOpraHHM3auMH acCOLHATHBHBIX MNpeol-
pasoBaHHii Ha npuMepe cyeTyHKa efuHHl. [Ipu6GaBaenue epu-
HHLBI MOXXHO, OCYLIECTBHTb C NMOMOILBIO OGIIEro npaBHja CJO-
JEHHs YHCIa C MAacCHBOM, ONMHCAHHOrO BhILLE, OXHAKO B AaH-
HOM KOHKDETHOM CJy4yae 3TO MOXHO cAesaTh npoue. Uto6u
npHOaBHTb eNMHHIY, HAAO0 3HAYEHHe CaMoro MJAAILEro H3
pa3psanoB, B KoTopoM coaepxutcs 0, H3MeHHTb Ha 1, a 3Ha-
yeHHe BceX Gosiee MAIANIIHX Pa3pANOB, B KOTOPBHIX COAEPIKHTCA
1, usmenutb Ha 0. Jns ciyyas TpexpaspsiHBIX YHCeJ TaKas
npoueaypa peajH3yercss CJEAYIOUHM ajaropHTMOM, MNpeNCTaB-
JIeHHBIM Ta6a. 3.
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Ta6nauna 3

Howmep
sBena | ® A

N 3 Y 24 Q3 29 Oy
I WM o MMM
2 M 1 1 n|la o o o
3 M o 1 nla 1 o0 o
4 M Mo nBlag M1 o
5 © M MO|M M M I

YeTBepThill pa3psij HrpaeT BCIOMOraTe/lbHYI0 PoJb H Cay-
JKHT AJIf TOrO, YIOObl C/IOBa, NpeoGpasoBaHHble 2, 3 H 4 3BeHbA-
MH M noayusBuiHe B nepeom paspsage 0, morau G6bl GhiTb OT-
JIHYEHBE OF HCXOAHHIX CJIOB, HMEIOIUMX B nepBoM pa3psie 0
M Tojnexaluux npeoGpasoBaHHIo 5-M 3BeHoM. Kozopas Kom-
6unauna 111 nepexoaut B 000, Tak 4TO CYET EAHHHLL MPOHU3-
BOAHTCA Mo MoayJeo 8.

Ha puc. 4 npencraBneHa cxema, KOTopasi Mojiyuaercsi Kak
pe3ysbTaT HAaCTPOHKH B COOTBETCTBHH C YKa3aHHIM TOJIbKO
YTO aJrOPHTMOM H3 YHHBEPCAJbHOH BBIYHC/AHTENLHON Cpelbl,
NOCTPOEHHOH Ha OCHOBE COEHHEHHH 3/]EMEHTOB, H300paMeHHbiX
Ha puc. 3. IlepBoe 3BeHo aaropuTMa, 3anuceiBaiouee 0 B
4-it pa3psX Bcex 4YHCeJ, OMYWIEHO ¥ 3aMEHEHO KOHCTaHTOil
0 Ha Bxoze x,.

[--X-J ooo

Az?
?1 Y’A I/
[} J=,
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OnHoponHOe BLIYHCJHTENBHOE YCTPOHCT BO Ha OCHOBE ac-
COLHATHBHBIX Npeo6pa3oBaHHA ABJAAETCA BeCbMa SKOHOMHBIM
No KOJIHYECTBY 3JIEMEHTOB H MO HHGOPMAIHOHHOA H3GLITOY-
HoctH. Tlpu nmapaanenvHofi opranusauuu aaroputma B A3Y
HeoOXOAMMO 3aJefiCTBOBAaTb BCe OMNEpPaTOpH, BXoAfllHe B
coctTaB Tpad-cxembl 3toro ajnroputma. IlostoMy B oTsHuHe
OT MnocJefioBaTesIbHOH cOpaCoOTKH CJioB, KorAa HauGojiee 3¢-
(EKTHBHBIMH SBJIIOTCA aJFOPHTMbI C MHHHMAJIbHOH cpenHefi
JJIMHOM OT BXOZa 0 BbIXOAA Fpag-CxeMbl, B c/iyuae rpynnoBoii
06paboTKH CJIOB B accouHaTHBHON maMATH Gojee 3dxpeKTHB-
HbIMH OKa3bIBalOTCSl aJrOPHTMbl C MHHHMaJbHbIM OOIIHM KO-
JIHYECTBOM 3BeHbEB. JTO K€ OTHOCHTCA, pasymeercs, H K
KOJIHYECTBY fiYeeK B OAHOPOAHOM (YHKUHOHAJIBHOM YCTpOii-
CTBE, COOTBETCTBYIOUIEM JAHHOMY aJrOPHTMY BBIYHCJIEHHS.

PaccMoTtpenre psila KOHKPETHBIX aJrOPHTMOB MNOKasbiBa-
€T, Y4TO A/ NpOCTHIX onepauHfi, TaKHX, KaK CABHI, JlOrHue-
CKHe TnpeoOpa3oBaHHs, pPa3jHYHble BapHaHTBI aareGpanuec-
KOro CJIOXKEHHsl, KOJIHYECTEO 3BeHbEB B rpad-cxeme mnpomnop-
LHOHAMbHO n; AJs Gosiee CJIOXKHBIX Onepauuit, Kak, HanmpHMep,
ANA YMHOXEHHs, AeJeHHs, npeo6pa3QBaHHs KOAOB M3 Jecsi-
THYHOM CHCTeMbI B JBOMYHYIO H COpaTHO, KOJIHYECTBO 3BEHbL-
eB NpOMNOpPUHOHANbHO n?.

DyHKUHOHANbHBIE BO3MOMKHOCTH aCCOLHATHBEOH MNaMsATH
MOryT ObITb PacCIUMpeHbl NMyTeM HCMOJb30BaHHSA TPEX3HAYHBIX
3aMOMHHAIOLIMX 3JIEMEHTOB.

CpasHenue accoyuamuenoll- namamu Ha OBY3HAYHLIX U
mpex3naunblx  Inemenmax. B paccmoTpeHHofi cTpykType A3Y
(cv. puc. 1) HaKomMTeNb COCTOMT M3 ABY3HAUHBLIX 3/IEMEHTOB,
a KoM, omnpejensiouide oOpalleHHss K NaMATH AJs -Onpoca
H 3alHCH, ABJSAIOTCA TPOHYHBIMH. ‘

" Bbino nokasaHo, YTO NMpH BHIMONHEHHH TPYMNNOBLIX onepa-
unit B A3Y Ha ABY3HauHBIX 3/1eMEHTaX B KaxAylO CTPOKY MaT-
pHIlbl NAMATH MOMEIAeTCsi HEKOTOpbfi Habop HCXOAHBIX ABO-°
HYHBIX TepeMeHHbIX, NpeACTaBJAIOLIMI, HanpHmep, ABa omne-
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panaa. O6pa6oTKa HMHGOPMAUHH 3aKJIO4YaeTcs B MOCJENOBa-
TEJIbHOM OOpallleHHH K MaMATH MOoOoYepefHO AJA ompoca H
3anmHCH. MOXHO CYHTaTh, YTO KaXklas Mapa TaKHX oGpalleHHil
peaqu3yeT HEKOTOpYyl0 MHKpoomnepauuio, KOTopas 3ajaercs
B PErHCTPax apryMeHTa H MacKH (HJIHM B OJHOM BXOJIHOM pe-
THCTPE, COCTOSIIEM H3 TPeX3HAYHBIX 3JIEMEHTOB) H BLIMOJHA-
€TCsl OJHOBPEMEHHO HaJll COAEPKHMBLIM BCEX CTPOK MaMSTH.
Peaynbrathl  BbuHC/EHHIT (GOPMHPYIOTCS HENOCPEACTBEHHO B
crpokax A3Y, Tak uyTo coAepKHUMOe HaKOMHTeJs B mpouecce
BHIYHCJIEHHH H3MeHseTcs.

IpencraBum ceGe o6paTHYI0 KapTHHY: B CTPOKH MaMATH
TIOMELIAIOTCA TPOHYHBIE KOABI, a Ha BXOA YCTPOfiCTBa mocjeno-
BaTeJbHO MOJAIOTCA ABOMYHbIE AaHHbie. MBI MPHXOAHM K KOH-
penuun A3Y Ha Tpex3HauyHBIX 3JIeMEeHTax.

IMpu wucnoab3oBanun A3Y Ha TpexsHaUHBIX 3JeMEHTax
B CTPOKAaX MaTpHUbI NaMATH Pa3MeLIAlOTC KOAbI aCCOLHATHB-
HEIX MHKpoonepauHii, mpHYeM JIJs KaxHoH MHKpoonepauuH
BblliesisieTc OTAeNbHas cTpoka. Jlas 3Toro Kaxpmas suefika
naMsTH, KpOMe OCHOBHBIX COCTOSIHHH «O» M «1», IOMKHA HMETh
elle TpeTbe COCTOsIHHE «M», B KOTOPOM BhIpaGaThiBaeTcs CHI-
HaJl COOTBETCTBHA NPH CPaBHEHHH KaK C HYyJeM, TaK H C elu-
Huuedi. Ha Bxopx A3Y noouepeaHo noAaloTcs BXOAHBIE AaH-
Hble (omepanapl). IlpH napannenbHOM onpoce HaKOMHTEJS
BLIJAIOTC MHKPOONepauuH, npejHasHaueHHble M obpa-
GOTKH TOJIbKO TeX AAHHBIX, KOTOpbie COAEPIKATC BO BXOAHOM
perucTpe; HHbOpMauHus, CBA3aHHAA C OTMEYEHHBIMH CTPOKAaMH
naMATH, OMpejensieT BbiXoAHOH pe3yabrar. OueBHAHO, 3a
OfHO obpallieHHe K NMaMATH MOXHO BBIMOJHHTb NMPOH3BOJIbHBIMH
Habop OyneBbIXx GYHKUMil; NpH 3ToM copepxumoe A3Y He
H3MeHseTCs; 3alHChb B MaMATb OCYWECTBJSAETCS TOJBKO NpH
HacTpoiike A3Y Ha BbINOJHEHHE HOBOil OMepaLHH.

Takum o6pa3soM, ¢ nomowpio A3Y Ha ABY3HAYHBIX 3J€MeH-
Tax BbIYHCJHTENbHBLIA MNpoleCcC MOXET BBIMONHATBCA MNapai-
JIeJIbHO MO OnepaHjaM H NocJeA0BaTeJIbHO N0 MHKPOONEPALHAM,
a ¢ noMompio A3Y Ha Tpex3HauHBIX 3JeMEeHTax — MoCJeAoBa-
TEJIbHO MO ONepaHiaM H MapaieJIbHO MO MHKPOONepauHsM.
Cnenyer 3aMeTHTb, YTO NpH NepeHeceHHH 06paboTKH HHpOpMa-
uUHH u3 ofHoro THma A3Y B Apyro#i AaA peasH3alliH ONHOM
H Tofi e omepauuH B oOlleM cjayyae MOXeT NoTpeGoBaThCA
Apyrofi HaGop MHKpoomnepauHil.

OueBupano, ¢yHkuun A3Y Ha Tpex3HauHbIX 3JIEMEHTax
MOryT ObiThb BbIMOJHeHbl B A3Y Ha JABY3HAUHBIX 3JIEMEHTax
C YABOEHHBIM KOJIHYECTBOM pa3psfoB. MoxHO, Hanpumep,
NpeACTaBHTb TPH COCTOSIHHA CJjeAylomuM oGpasom: ¥0» — 01,
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«I» — 10, Tperbe cocTosinne — 11 M NpoH3BOAHTL CpaBHeHHe
no KputepusaM M1 ans «O» u IM ana «1». Stor cnoco6 oueHb
yaoG€eH, XOTi H TpeOyeT MOBBLILIEHHOrO pacxofa NMaMsATH.

HOna A3Y Ha TpexsHauHbIX 3/eMeHTax HHbopMauHa o
BHINOJIHAIEMOM NpeoOpa3oBaHHH 3aMHCHIBaeTC B NaMATb YCT-
poiicTBa, H CJOXHOCTb NpeoGpa3oBaHHA Lesecoo6pa3Ho oue-
HHBaTb KOJHYECTBOM TPEOYEMBbIX CTPOK MaMATH. MoOXHO BHI-
Ieautb ABe CTPYKTYphl A3Y Ha Tpex3HAauHBIX- 3/IeMEHTax:
Noc/Ief0BaTeJbHYIO H NapaJJiebHYIo.

[NocnenoBatenbHas CTpyKTypa mnpeacTaBiasieT co6oft am-
napatHylo peaJjH3alHio mpeoGpasoBaHHil, oOmnpeAe/seMblX Ko-
JaMH onpoca — 3amHCH. TaKylo CTPYKTypy HMeeT paccMoT-
peHHoe Bbillle BBIYHCIHTENBHOE YCTPOHACTBO Ha OCHOBE acco-
UHaTHBHBIX npeoGpa3oBaHHi.

B napanenpHoit ctpyktype A3Y Ha Tpex3HauHHIX 3Jie-
MEHTaX MOXHO BbICJHTb JBE YaCTH: MNepBas 4acTb CJYKHT
LN XpaHeHHA pacrno3HaBaTesiedi, BTopas — npeo6pa3oBa-
Tesiefl, KOTOpbie B JIAHHOM CJyYae peajiu3yioT (YyHKUHIO THNA

1-a vacre A3Y 2.a vacts A3Y
{o6nacte cpasnenm) (o6nacte cumveisanmn)
¢, f’ A 1
> ‘¢,; ﬁ AL
b, 4 A,
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Kouctautel. B Takom A3Y Kaxnoit cTpoke, BbiAeseMoil NpH
onpoce, COMOCTaBJs€TCA YACTHYHLIA pe3y/bTaT, 3aJaBaeMmblii
ABOHYHEIM KojioM. Pesyabrar obpaienus k A3Y obpasyercs
KaK JM3HIOHKUHA YaCTHYHBIX Pe3yJ/bTaTOB, BbIAEJNEHHbIX NMPH
onpoce (pHc. 5).

Ins peanusauuu ofHo#i OyneBoii (QYHKUHH JOCTaTOYHO
HMeTb OfMH pas3paj — cronGew Bo Bropoii yactH A3Y. B Ta-
KOH CTPYKType HaHMeHblllee KOJHYECTBO CTPOK MaMATH, Tpe-
6yeMoe 1151 BLIYHC/IEHHS ONHOH O6yJieBoil pyHKUHH, PaBHO AIH-
He kparuafiweii JH®, npencraBasiomeit sty ¢yHkuuio. Bo
MHOTHX CJYy4asiX pacxoi NMaMATH YyJaeTcs YMEHbLIHTb, €C.IH
AN Kaxaon peanusyemMod (GYHKUHMH BHIAEAHTb Gojiee OfHOro
cron6ua Bropo#t yactH A3Y; npu 3ToM 3ajaHHas (YHKUHA
Ao/DKHA ObiTb TMpeNCTaBJeHa B BHIE HEKOTOPOH (yHKLHH OT
noAyHKIHIH, BbIYHCASEMbIX B KaxaoM crojbue. Ilpumepom
MOTYT CJAYXHTb TakHe ¢opMbl MNpeAcTaBieHHA (YHKuUHH, B
KOTOpbIX S/IeMEHTapHble KOHBIOHKIHH CBA3BIBAIOTCA Onepauus-
MH He TOJIbKO AM3BIOHKLUHMH, HO M CJOXKEHHs MO MOAymo 2
HIM 3anpeTa, STH GOPMBI MO YHCJY 3JIEMEHTAPHBIX KOHBIOHK-
uMit Moryr okasartbca Kopoue, uem KIH®. Hanpuwmep, u3-
BECTHO, 4YTO cpeAH OyJeBbIX QYHKLHi OT n NMepeMeHHbIX HMe-
10Tc ABe PYHKUMH, AAA Kaxpoi u3 Kotopeix KIH® coena-
Raer ¢ cosepuwennot JH® u aauna KIAH® pasna 271,
Ha puc. 6, a nana peanusauus OIHOH H3 TaKHX (YHKUHMil
(s n=Db); KoanuecTBO TpeGyeMblXx CTPOK MaMATH paBHO B
(Bmecto 16). Ha puc. 6, 6 nokazaHa peaansauns Apyroit QyHk-
LLHH, B MpEACTaBJIeHHH KOTOpO# LiesiecooGpasHO HCMOAb30BaTh
‘omnepauHio 3anperta. B Takoii xe ¢dopMe MOXHO NpPeACTaBJAATb
cpynmémo. ec/ii BBeCTH OGpaTHYIO CBf3b, KaK MOKa3aHO Ha

uc. 6, 6.

P OcoGexHoctn A3Y Ha Tpex3HayHbIX 3J€MEHTax YAOOHO
MCMOJ/Ib30BaTh MPH peau3auvH BBIYHCIHTEbHBIX ONepauHi
CTPYKTYPHbIMH MeTodaMH. B TpeTbeM pasjesie AaHbl MpHMeEpHI
BbINOJHEHHA Oy/eBbiX (YHKUMH B HAcTpaWBaeMmoil accolHa-
THBHOH MaTpHILle Ha TPeX3HauyHbIX 3JjeMeHTax. Huxe paccmor-
peH cnoco6 GLICTPOro NOHCKa YHcel, 6HKaMIKX K 3alaHHOMY,
H ONHCaHbl HEKOTOpble €ro NpHMEHEHHS.

Haxoxcdenue wucen, 6auscatiuux « 3adannomy. OpHol U3
YacTO BCTPEYAIOLIHXCs ONepauuii NpH pelleHHH 3ajay obpa-
GOTKH HH(OpPMaLMH ABJIAETCA NMOHCK B MacCHBe YHCJa, KOTO-
poe HaxXoAHTCs K 3aJaHHOMY YHCJly B OTHOLLUEHHH: GJHKaiilliee
MeHblllee HJH Oauxkaiiuee GoJabllee. Bo MHorux 3samavax,
CBAI3aHHBLIX C COPTHPOBKOi MOTOKOB AAHHLIX B OrpaHHYEHHO®
BpeMs, 3Ta Crepalia ACMXKHA BHIMCJHATLCA AOCTAaTOYHO ObICT-
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po. BaxHbiM TipuMepoM Takoii 3aAauM MOKET CJYXHTb Op-
FaHH3alUMs aCCOLHATHBHON BHPTYa/blON NaMATH, KOTOpas
paccMOTpeHa B MNOCJefHEeM pa3jene.
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KonunyecTso -obpawennit K 3Y, Tpedyemoe A OCYIECT-
BJIEHHs onepauHii yKa3aHHOrO THMa Ha OCHOBE MpPHMEHEHHs
TPaAHLIHOHHBIX METOAOB, MPONOPLHOHANLHO JOrapupMy Ko-
JIHYECTBA CJOB B MacCHBE B CJy4yae HMCMOJIb3OBAHHA afipecHoil
NamATH HJH MPONOPUHOHAJBHO Pa3pPALHOCTH YHCEN B Cjyyae
HCNOJIb30BaHHSI aCCOUMATHBHOH NaMATH.

IMpumenenne A3Y Ha Tpex3HauHBIX 3JEMEHTaX MNO3BOJAET
peann3oBaTh paccMaTpHBaeMbie ONepalHH 3a OQHO obpalleHHe
K yctpoiictBy. [Tyctb n — pa3psagHocTb, a K — KOJIMYECTBO
HCXOAHBIX ABOHYHBIX YHCEJ, CPEAH KOTOPBIX AOJKEH OCYILUeCT-
BJATbCA HOHCK. B cooTBeTcTBHHM ¢ HaGOPOM 3THX YHCEN MHO-
XKeCTBO BCEBO3MOXKHBIX M-Pa3pAAHBIX ABOHYHBIX KOJAOB pas-
GuBaeTcsi Ha HemepeceKalolHecss KJacCh, A8 KaXaoro
H3 KOTOpBIX JIOGOH 3JE€MEHT B KauecTBe cBoero Gumxkaiiiuero
MEHBIIEro HJIH Gosblliero HMeeT OAHO H To e uyucjo. Ecau
6b Mbl HMeaH 3Y AOCTaTOYHO GOJMBLIOH €MKOCTH, B KOTOPOM
KaXioMy H3 2" IBOHYHBIX KOJOB COOTBETCTBOBaJa Obl OTAE/b-
Has syefiKa maMsTH, TO TpeGyeMylo Mpoueaypy NMOHCKa MOX-
HO 6bL10 Ob! BHIMOJHHTL 32 OfHO oOpaiueHue K 3V.

OueBHIHO, YTO HEMOCPEACTBEHHAs peasiu3alus 3TOH HieH
norpe6oBasia Gbl upe3mepHoro pacxosa namaTtH. B cayuae
Hcnoab3oBaHHA A3Y Ha TpexsHauyHbIX 3J€MEHTaX Ppacxof
3TOT yAaeTcs CHH3MTb J0 AONYCTHMBIX mNpeaesoB 6Jaaronaps
TOMY, YTO ABOHMYHbIE YHCJA KaXJOro Kjaacca Moryt GbiTh mpea-
CTaBJIeHbl CPaBHHTEJbHO HEGOJIbLUMM KOJHYECTBOM KOAOBBIX
KOMOHHAIHH, COCTOAIIMX H3 CHMBOJIOB ¢O», «1», H «Mb».

KonoBas koMGHHaumus, coiepxaias i cuMBojoB M, on-
penensieT i-MepHbIi  HHTepBaJ Ha O6YJEBOM MNpOCTPAHCTBE.
Ecnn paccmatpuBaTh OTpe30K YHCJOBOH OCH, 0Gpa3yeMbiit
COOTBETCTBYIOLIHMH JBOHYHLIMH WYHCJaMH KaXIOro KJacca,
KaK 06JacTb eJHHHYHBIX 3HaueHHH HeKkoTopoil GyseBoil pyHK-
LHH, TO MOXHO CKa3aTb, YTO 3ajaya NpEACTaBJEHHs NaHHBIX
OTPE3KOB YHCJIOBOH OCH NMPH MOMOLUH TPOHYHBIX KOIOBHIX KOM-
OGuHHAUMA CBOAMTCA K 3aflayeé MHHHMH3ALHH CHCTeMBI TaKHX
OTpe3KOBbIX OyJ/eBbIX (PYHKUHiH, 006/aCTH eJHHHUHBIX 3Haye-
HHH KOTOpPBIX He MepeceKaloTcs.

PaccMoTpuM caienyom it HAMOCTpaTHBHBIA npuMep (pHc. 7).
IlycTb HCXOAHBIE ABOHYHBIE YHCJA, CPEAH KOTOPBIX MOJIXKEH
NMpPOBOAMTLCA MOMCK GanxKaiiiero meHbiuero, cytb: 0000, 0100
H 1001 (oTMeueHn KpecTHKamH). Torza MHOXeCTBO BCEBO3MOX-
HBbIX JIBOHYHbIX KOJOB pa3GHBaeTcsi Ha TPH HemepeceKalowHXcs
kaacca. KoanuecTBo HHTepBaJOB KpaTyaiillero MNOKPBITHA
KaXJoro KJacca MoxeT GbiTb CYIIECTBEHHO MEHblLE KoJHye-
CTBa 3/IEMEHTOB B COOTBETCTBYIOLUEM KJacce; MPH 3TOM Camo
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MOKpHITHE, KaK, HanpuMep, A MOCJEAHEro KJacca MoxeT GbiTh
HeOoHO3HaYHLIM.

Bo3HHKAlOT BOMpPOCH: KakWM 00pa3oM HalTH HHTepBaJbl
MOKPLITHA H KaKoBa BeJHYMHA MNaMATH, TpeOGyeMoil AJs HX
pasMellLeHHs?

OxasbiBaeTcsi, YTO AJs MHHHMH3alUHMH OTpe3KOBOH GyJie-
Boii QYHKUMH (MM JJS HaXOXAEHHS TMOKPHITHA COOTBeT-
CTBYIOLIEr0 OTp€3Ka HHTepBajaMH) HMEeTCs JOCTAaTOYHO MNpo-
cToll aaroput™. B 3ToM ajlropHTMe HCMOJL3YIOTCSA i-MepHbie
uutepBannl (i =0,1,..., n), Bce 2 37€MEHTOB KaMJAOro H3 Ko-
TOPHIX 3aHHMAIOT TOJbKO OJIMH HEMNpEPLIBHBIH YY4acCTOK YHCJO-
BOH OCH; TPOMYHbIE KOJNOBbiE KOMOWHALMH, MNpEACTaBJSIOLLLE
TaKHe MHTepBaJbl, HMEIOT B CaMblX MJAAIUMX pa3pajax i CHM-
BooB M. ANropHTM 3aK/IO4aeTcs B TOM, YTO MOCJeNOBaTeb-
HO HaXolATCA HemepeceKaiouHecs HHTepBaJbl YKa3aHHOro
THNa MaKCHMaJbHO BO3MOXHOH Pa3MepHOCTH A0 TeX mop, Mo-
Ka OHH He MOKPOIOT BeCb OTPE30K.

HHTepecHo OTMeTHTb, 4TO (OPMHPOBaHHe COBOKYNHOCTH
KpaTyaiuuX MOKPBHITHA M BCeX OTPe3KOB WYHCJOBOH OCH

Asownuie xoau Baumaiiwee Yintepsans: noKpeITAN '
Menswee (pasHoe )

0000 0000
,‘0001 0000 O0OMM

0010 0000

0011 0000

0100 0100

0101 0100

x 0110 0100 O1TMM

0111 0100 1000

1000 0100

1001 1001

1010 1001

101 100y 1Mot THH 4 100
x 1100 1001 TMIM wm TMIM wm 101 M
1101 1001 1100 1IMM 11MHM
17110 1001

1711 1 1001

Pune. 7
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AIB/IFETCA  XOPOIUHM TpPHMEPOM BBIMHCJHTEJBHOTO TpoLecca,
JOMyCKalollero NpH peaaH3alHH ero B acCOUHATHBHOH mams-
TH 3ppeKTHBHOE pacnapajJe/HBaHHe MO ONepaHAaM.

Ilns pasMeinieHHst OAHOM TPOHYHON KONOBOH KOMGHHALMH
Tpebyercsi onHa uucaoBasi auHeiika A3Y. INostomy Ans ouel-
KH pacxojia NnaMATH HEoOXOAMMO 3HaTb obllee KOJHYECTBO HH-
TepBaJioB Q, MOKPLIBAIOLIMX BCe K OTPE3KOB, Ha KOTOpLIE pa3-
OHBaeTCs1 MHOXXECTBO BCEBO3MOXHBIX f-pa3spsAAHBIX ABOHYHBIX
quceJ.

IlpoBeneHHblii aHaAW3 NOKa3aj, YTO CpefHee 3HauyeHHe

BEJIHYHHDI Q Xopollo annpoKCHMHpYyeTCsi CACAYIOLIHM BbipaXke-
HHEM! B

Q~ (n—logk—1) (xk—1) + 1. @)

Cnenyer 3aMeTHTb, YTO MaKCHMajbHOE 3HayeHHe KOJHYe-
CTBa HMHTEpPBAJIOB, COOTBETCTBYIOLIEE «HAHXYALIEMY» pacro-
JIOXKEHHIO OTPE3KOB Ha UHCJOBOH OCH, HE3HAauHTeJbHO Tpe-
BOCXOIHT CPEJHIOI0 BEJHYHHY.

Takum oOpa3oM, H3GHLITOYHOCTb MaMATH AAA TpeGyemoro
NpeACTaBleHHs MacCHBa YHCeJ MOXeT GbiTb BNOJHE MpHeM-
Jemoii. B page cayyaeB ykasaHHblii H3GBITOYHBIN pacxof na-
MATH YAAeTCs YMEHbLIHTb H Jaxe BooOlle H36exaTtb, €C/H
JUIHHbI OTPE3KOB PaBHbI LIEJIBIM CTEMEHSAM ABOHKH.

Cmamucmuyeckoe modeauposanue. HcnoabsoBanne A3Y
OKa3biBaeTcsi BecbMa 3()EKTHBHbLIM NMPH CTAaTHCTHYECKOM MO-
JeNMPOBAaHHH, a HMMEHHO OpraHH3alMH CAy4YaiHblX OayXpa-
HHMi, T. €. MepexofioB C 3aJaHHbLIMH BEPOSATHOCTAMH Ha ompe-
JeJIeHHOM MHOXECTBE COCTOSIHHH. DTO — OCHOBA BBIYHCJIHTE/Ib-
HOH npoueaypnl NPH MOAEAHPOBAHHH MapKOBCKHX Lenefi.
JleiicTBHA, KOTOpble HafO0 BBIMOAHHTD TNPH 3TOM, COCTOAT
B CJEYIOIEM: €CJH B TEKYUHH MOMEHT CHCTeMa HaXOAHTCS
B HEKOTOPOM COCTOSIHHH i, TO HYXHO BbIOpaTb COCTOSIHHE j,
B KOTOpOe CHCTeMa MnepeiifieT B ciaenyiouHiit MomeHT. [las opra-
HH3alHH 3TOH MNpouEeAypbl HAAO PEIUHTh JABe 3ajauu: 1) pas-
MelieHHe HHGOPMAlHH, OMHUCHIBAIOWIEH CBA3H MEXAY COCTOs-
HHSIMH CHCTeMbl (B GOJIBLUMX CHCTeMaX MaTpHlla BEpOsTHOCTEH
nepexoia COLEPIKHT, KaK NpPaBH/IO, 3HAYHTENbHOE YHCJO HY-
JIeBbIX 3JIEMEHTOB), H 2) onpejeJieHHe COCTOSHHSA, Kyaa AOJXK-
Ha MonacTb CHCTeMa B COOTBETCTBHH C COBOKYMHOCTHIO H3 K
BEpOSiITHOCTEH MNepexofa, CBA3AHHBHIX C COCTOSIHHEM i.

Ilpu Mcnosb30BaHHH accoUHATHBHON MaMATH pelleHHe mep-
BOii 3ajlauH sIBJsieTCS OYeHb YAOGHBIM: HHAEKCH i MOXKHO B3AITh
B KayecTBe aCCOIHATHEHBIX MPL2HAKOB, TaK 4TO NpH obpalue-
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HHH MO TaKOMY NpH3HaKy cpa3dy GyaeT BbileseH Habop K co-
CTOSIHMH, B KOTOpbIE MOXET MepeiTH CHCTeMa.

BTopas 3amaya moxeT pewatbcs 3a OfHO ofpallleHHe K
accounaTHBHOMY 3V, €C/H HCMOJb30BaThb PAaCCMOTPEHHBIH BHI-
1e cnoco6 GbICTPOro MOHCKA YHces, 6/HKaHHX K 3aJJaHHOMY.
Insi 3TOr0 Hajo ANA KaXKAOro COCTOSAHHS ( NpeABapHTENbHO
NpOU3BECTH pa3bHeHHe MHOMKECTBA BCEBO3MOXHBIX n-pa3psii-
HbIX ABOHYHLIX KOJOB Ha HemepeceKawouiHecs MOAMHOMXKECTBA,
KOJIHYECTBO KOTOPHIX PaBHO YHCJY K COCTOSIHHM, a MOLIHOCTH
NpONOpLUHOHAJAbLHE 3HAYEHHSIM BepoATHOCTefl mepexoaa; Tor-
Jia onpefiesieHHe NMPHHAL/IEKHOCTH CJ1Y4YailHOro BXOAHOTO YHC-
Jla HEKOTOpOMY TNOAMHOXECTBY 3KBHBAJEHTHO BLIGOPY COOT-
BETCTBYIOILETO COCTOSIHHSI C 33JlaHHOA BepOsSITHOCTBIO.

VYKa3aHHBle HenepeceKalollHecsi MOAMHOMECTBA MNpPEeACTaB-
JSI0TCA TPOMYHBIMH KOJOBBIMH KOMGHHAUMAMH. B naHHOM cay- -
yae 3TH MOAMHOXECTBAa He 06f13aTeJbHO AOKHB ObiTb Hemnpe-
PHBHBIMH yyacTKaMH (OoTpe3kamu) uucjoBoii ocH. Baaroaaps
3TOMY, KaK NOKa3ajJH OLEHKH, KOJIHYeCTBO HHTEPBAJIOB AJsi
HX NpeICTaBJIeHHsi MOXeT COCTaBJATL B cpeaHeM mo 50% or
3HayeHHs, NOJY4aeMOro COIJIaCHO BhipaxeHHIO (4).

Ecan BennuMHBI BepOAITHOCTEl pas3saraioTcsi B CyMMYy He-
6oJIbLIOr0 YHCJA OTPHLATEJNBHHX CTeneHedt ABOHKH, TO He-
o6xomuMasi M3GHITOYHOCTb MAaMATH pe3Ko CHuxaercsa. Cy-
uleCTBYeT KJacc 3ajay, HCMOVIb3YIOMUX MOJAEJH KOHEUHHX Lc-
neii MapkoBa, /i pellleHHS! KOTOPBHIX BaXKHO JIHIUb COXPaHHTb
CTPYKTYPY NepexofioB MeXAY COCTOSIHHAMH, a CaMH 3HauyeHHs
nepexofHbIX BEepoATHOCTEH, BOOOIIE roBOpsi, HECYIIECTBEHHHI.
K TakuM 3aauyaM MOXHO OTHECTH PSiA 3ajiay AJISi CHCTEM C He-
OTPHUATEAbHBIMH MaTPHIAMH; MPHMEPOM MOTYT CJYXHTb He-
KoTopble 3afilayd MaTeMaTHYeCKOM 3KOHOMHMKH. s Takmx
3afay NpHMEHEHHe acCOLMATHBHON MaMATH C TPeX3HAYHBIMH
3aMOMHHAIOLHMH 3JIEMEHTaMH MOJy4Yaercss BecbMa 3(p¢eKTHB-
HbIM: /Il COCTOSIHHii, MEXAY KOTOpPbLIMH HMEIOTCSl CBfI3H, 3a-
JaloTCs1 HEKOTOophle MNepexoAHble BEPOSITHOCTH C HCMOJb30Ba-
HHEM JIOCTaTOYHO MaJIoO H3GLITOYHOCTH YHCJIOBHIX JIHHEEK,
npH 3toM Gnaroaaps BO3MOXHOCTH TNepexoja H3 ONHOro co-
CTOSIHHA B APYyroe 3a OAHH TaKT o6paileHHs K MaMATH MOXeT
6biTb OGecrieueH BHIHTPHILl B CKOPOCTH PEIUEHHS] B HECKOJbKO
zecaTkoB  pas(l) '
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BOMPOCHI NOCTPOEHUA

K sanomuHaomuM M ynpaBjsilOLIMM 3JIEMEHTaM accolHa-
THBHOH NaMATH NPeLbABJAAETCs PAL CheuHpHYeCKHX TpeGo-
BaHHil. B oTanune oT 3/neMeHTa oGLIYHOro ajapecHoro 3Y 3Je-
MeHT A3Y nosxeH 06/1aaaTh CNOCOGHOCTHIO NMPOBOAUTH ONepa-
LHIO CPaBHEeHHs, JJIfl Yero HY>KHO BbI/1aBaTb CHTHaJ COOTBET-
CTBHSi MJIH HECOOTBETCTBHSI XPAaHSALLErocs H ONpailHBaeMoro
KOJIOB.

IOas opmupoBaHHs NepeMEHHBIX aCCOLHATHBHBLIX MPH3Ha-
KOB HEOGXOAHMO HMeTb BO3MOXHOCTb MaCKHpOBATh ONpeJieieH-
Hble paspsfbl, T. €. He NMPOH3BOAHTb B HHX OMEPALHIO Cpat-
HEHHsl, NPH 3TOM OTCYTCTBHE CPaBHEHHS B JAAHHOM 3JIEMEHTe
JOMXKHO BOCTMPHHHMATbCAi TaK XKe, KaK cJayuafi CoBMajeHHs.

AccounaTHBHBIE 3aMOMHHAIOILHE VCTPOHCTBA MOTYT ObiTb
peanH3oBaHbl C MOMOLIbIO Pa3iHYHBIX HH3HYECKHX NMPHHIHIOB.
ITpumeneHne e TeX WM HHBIX 3JIeMEHTOB B 3HaYHTeJbHOM
Mepe onpezensieT CTPYKTypy Bcero A3Y B Le/IOM, €ro TeXHH-
YeCKHe H 3KOHOMHYECKHe IOKa3aTeJH, YCMEIUHOCTb peaH-
SallHH.

IMpoToTHNOM 3JE€KTPOHHBIX YCTPOHCTB acCOLHATHBHOH Na-
MATH SIBJAIOTCA CPEACTBA MEXaHH3alUHH TMOHCKOBHIX pa6oT
¢ noMolbio nepdokapT, HanpHMep KapT ¢ KpaeBod nepdopa-
unefi. CHCTeMBI TAKHX NeppOKapT HCMOJb3YIOTCA AJs NOCTOSH-
HOrO XpaHEHHs M acCOUHMATHBHOrO MOHCKAa HHpopMaLHH.
IMpunuun BLIGOPKH AaHHBIX B HHX Takofi ke, Kak H B
3/MeKTPOHHBIX A3Y.

Ha kaxnayio neppokapTty 3anucoiBaercs HHpopMmauus o He-
KoTopoM moKyMeHTe. Ha Kpasix Taknx KapT HMelOTCS OTBep-
CTHA, NPOGHTEIE B OAMH HJH HECKOJbKO psanoB. IlpH3Haku
HHQOPMALHH HAHOCATCA C MOMOLIbIO BLIPE30B K 3THM OT-
BepcTHAM. PacnpepeneHne oTBepcTHH MOA aCCOLHATHBHbIE
NpH3HAKH, a TaKxKe cnoco6 KoAHPOBKH GYKB H LHp C mo-
MOILbIO BbIPE30B YCTaHABJHMBAIOTCA INPENBapHTEJbHO H B
JajbHelillleM He MEHSIOTCSH.

Ins noucka uHdpopmauuH, obnajaioliesi 3aJaHHbBIMH MpPH-
3HaKaMH (pHc. 8), B COOTBETCTBYIOLIHE OTBEPCTHA NepdokapT
1 BBOAAT cnuunl 2. [lepgokapThi, y KOTOpHIX BhIpe3bl MPHXO-
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HATCA Ha MeCTa CNHL, BbIMajaioT M3 mauku. OueBHAHO, 3TH
KapThl COAEp2KAT HCKOMYIO HHGOpMaLHIO.

Kaxnasa nepdokapTa COOTBETCTBYeT OIHOIHl CTpPOKe Mart-
PHLLBI acCOUHATHBHOH NaMsATH, OTBEPCTHA Ha KapTax corno-
CTaBJsIOTCA paspsifaM (cM. puc. 1). Beenenue cnuu B Heko-
TOpble OTBEPCTHSI O3HauaeT NpoBeleHHe acCOLHATHBHOTO Of-
poca B COOTBETCTBYIOUHX pa3pslax; poJb MacKHPOBaHHBIX
Pa3psiioB HrpaloT OTBEPCTHSA, B KOTOPbIe CMHIIBI HE BBOAATCA.
Brinagenne neppokapT M3 NayKH yKasbiBaeT Ha COBMajeHHe
NPH3HAKOB OMNPoca C MPH3HAKaMH XpaHHMO#H HHpOpMaLHH.

[Tpocmotp BhinaBwIMX nNeppoKapT, COOTBETCTBYIOIHH NPoO-
Uefype pa3fie/leHHS MHOTO3HAaYHOTO OTBETa, NPOH3BOAHTCS
H3BHE YeJIOBEKOM.

3amerHM, 4TO AJI1 pacCMaTpHBaeMOil CHCTEMbl HE HMeeTcs
BbIOOpPOYHOH (GYHKLHH, MO3BOJAIOLIEH yKa3aTb NpeACTaBHTe-
A A/ MIOAMHOXKECTBA BblAEJEHHBIX NeppoKapT, T. €. He Bbl-
NOJIHAIOTCA YCJNOBHA aKCHOMBI Bbi6opa. JleficTBHTE/NbHO, B
paccMaTpHBaeMoil CHCTeMe Ha MHoOXecTBe Bcex nepdoKapt
He 3aJlaHO OTHOLLEHHe NOpsSAKa.

B xauectBe ssieMeHTOB A3Y OblH H3YyYeHB MPAaKTHYECKH
BCE THNbl MarHHTHBIX 3aNMOMHHAOIKX 3jMeMeHTOB. HecoMuen-
Hble MX NOCTOHHCTBA, ONpelesiiollHe LIHPOKOe PacnpocTpa-
HeHHe B ajpecHbiXx 3Y, B cayyae acCOLHAaTHBHHIX He MOTYT
o6ecrneyHTh JOCTaTOYHO TNpHEMJIeMble TEeXHHKO-3KOHOMHYe-
CKHe MNOoKa3aTeslH faxe A/ YCTPOACTB CPAaBHHTENBHO HEGOJb-
woit emxoctH. Hemoctatku A3Y Ha MarHHTHBIX 3JIeMEHTax
0GYCJ/IOB/IHBAIOTC B OCHOBHOM T'DOMO3AKOCTBIO H BBLICOKOM
CTOMMOCTBIO YCTPOMCTB ynpaBJeHHusi .. OnpeneseHHbIe nepcnek-
TUBb co3fanuss A3Y GoJblUOH €MKOCTH OTKpPBHIBAIOTCA MNpPH
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KCMONL3CBAHHH YCTPOHCTB HA OCHOBE MOABHXXHBIX MAarHHT-
HbIX JIOMEHOB; OIHAaKO B 3TOM cJy4yae He oGecrmeuHBaeTcs
Heo6xoauMoe OLICTPOAEfiCTBHe, JAalollleé BO3MOXHOCTb MNpH-
MeHATb Takne A3Y B KauecTBe omepaTHBHOIl namsathH DBM.

HnurepecHbie Bo3MoXXHOCTH nocTpoeHusi A3Y oTKphiBaer
NpHMEHEHHe ONTHYECKHX ABJIEHHIl, B OCOGEHHOCTH roJorpa-
¢un. INpupaekaresbHocTh rojorpaduyeckoro nNpHHUHNA CBA-
3aHa C TeM, Y4TO OH He TpeGyeT CO3JaHHA MHKpOreomerpiiye-
CKHX KOHCTPYKLHH B 3aloMHHaioumieH cpege ¥ npH GoJbLIOH
IVIOTHOCTH 3aNHCH HHQOpMauUHH obecneyHBaeT BLICOKYIO Ha-
JEXHOCTb XpaHeHHS — Gaarojapsi TOMy, 4To ¢HKcHpyeMas
HHpOPMaLHA He JIoKalu3yeTcsi B npocTpaHcTBe. [aBHBLIf
HEJ0CTaTOK rosiorpapuuyeckux 3Y COCTOHT B TOM, YTO B HHMX
HeJb3sl NPOH3BOAHTb BHIGOPOYHOE CTHpaHHe HH(pOpMaUHH;
‘6osibllIHE 3aTpYAHEHHA BO3HHKAOT H NpPH MOCTPOEHHH 3a-
NIOMHHalolLel cpelibl ¢ onepaTHBHOM ¢uKcauueil HHGopMaLHH.
OcHoBHOe mpHMeHeHHe rojorpagHyecKHe accoluHaTHBHbE 3Y
HaiayT cebe, no-BHAHMOMY, NPH CO3AaHHH GOJBUIHX NMOCTOSIH-
HbBIX HHQOPMALHOHHBIX apXHBOB JHOGO B COCTaBe KPYMHBIX
BBIYHCJ/IUTEJbHBIX CHCTEM, JHGO B KayecTBe CaMOCTOATENbHBIX
TMOHCKOBLIX YCTPONCTB A/l ONO3HABaHHUA 06pPa30B Mo pas/uy-
HbIM ¢parMentam, B HYaCTHOCTH A/l JAEIIHPPOBKH CJONKHBIX
n306paxkeHHii.

B Hactosimiee BpeMs A/l MOCTPOeHHs GbICTPOLENCTBYIO-
IIMX YCTPOWMCTB AacCOLHATHBHOH NMaMATH HAYHHAIOT WIHPOKO
MCMOJ/b30BaTbCA MOJNYNPOBOAHHKOBLIE HHTErpajibHble CXeMbl.
B xauecTBe KOMNOHEHTOB MHTErPabHBIX CXEM HCMOJb3YIOTCS
KaKk OuMoJsipHbie, TaK H MZFH-TpaHE)HCTOpbl. CxeMbl Ha
MIITII-Tpan3ucTopax HonyckaoT GosbliHii MacwiTa6 HHTerpa-
LUK, MeHee YYBCTBHTeJNIbHbI K NoMexaM, GoJiee TeXHOJIOrHY-
HbI, a .TaKXe 06/1aflaloT PAAOM APYTHX AOCTOHHCTB, XOTSl He-
CKOJIbKO YCTYNaloT GHMOJNAPHBIM HHTErpajbHbIM CXeMaM B
6bicTpoaeiicTBHH. OCHOBHBIM NMpPENATCTBHEM K CO3JaHHIO GoNlb-
WIHX MONYNPOBOAHHKOBBIX YCTPOMCTB acCOLHATHBHOTO THMa
ABAAIOTCA 3(dEKTbl, CBA3aHHbIE C YPE3MEPHbIM PacCEHBaH!i-
€M MOLLHOCTH; 3TO omnpenensieTcsi crneuHpHKON (YHKUHOHH-
poBaHHsi A3Y, KoTopasi TpeGyeT ONHOBPeMEHHOH paGoThl
BCEX 3aMOMHHAIOIHX 3JeMEHTOB ycTpoicTBa. Ilo-BHaHMOMY,
Ha OCHOBe MOJYNPOBOAHHKOBBIX HHTErpajibHBIX CXeM Ie.c-
Co06pa3HO CTPOHTb aCCOLMATHBHYIO MaMATb €MKOCTbIO NpH-
MepHo 1o 10° Gwr.

CyiecTByiollee npeicTaBjeHHe O NePCNEKTHBHOCTH CBEPX-
NPOBOAHHKOBBIX 3JIEMEHTOB — KPHOTPOHOB IJISi NOCTPOEHHs
A3Y cBs3aHO C T€M, YTO OHH YROBJETBOPAIOT BCEMY KOMMJIEK-
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cy (pH3HKO-TEXHOJNOrHYeCKHX TpeGOBaHHH, NpeabABAAeMbIX
K 3JIeMEHTaM, Ha KOTOPHIX HOJ/DKHBI CTPOHTbCA GOJbLIHE CH-
CTeMbl JAHCKpeTHoro jeiictBusi. JlocTOMHCTBA KPHOTPOHOB
onpeaensioTcs KOHCTPYKTHBHOH NPOCTOTOM, BBICOKHM YpOB-
HeM SKCIJYyaTallHOHHOH HaleXXHOCTH, OTCYTCTBHeM pacces-
HHA MOLUHOCTH NPH XpaHEHHH HHPOpMALHH H BecbMa MaJoi
BeJIHYHHON SHEPTrHH, BbiAEJsseMOf B mpolecce MepeKJIIoueH us;
C NOMOLIbI0O KPHOTPOHOB Ge3 KaKHX-JAHGO AONMOJHHTENbHHX
3/1eMEH10B MOXHO CTPOHTb CX€Mbl A/ BbLIMOJHEHHS JOrHye-
CKHX H 3anoMHHAIOUHX (QYHKUHiL. :

Kpuotpon npencraBasier co6ofi  CBEpXMPOBOAHHKOBHI fi
3/IEMEHT, COJNepXKallUi JBe 3JeKTPHYECKH H30JHPOBaHHbIE
LenH — BEHTH/IbHYIO H yNpaBJsioLlylo; TOK B ynpasJasioleil
LeNnH CBOHM MarHUTHBIM IOJIEM MOXKET MepeKJIo4aTb COCTOf-
HHe BEHTHJIbHOM LeMH H3 CBEPXNMPOBOAALLIEr0O B HOpPMaJjbHOE.
HanGonblunit MHTepec BBI3BIBAIOT KPHOTPOHBI, HCMOJb3YIO-
e Tak Ha3biBaeMblit 3¢¢pekt Ixkosepcona. Ipenmymectsa
3THX KPHOTPOHOB Nepei APYTHMH OMpeAesioT CJeAyiollHe
(aKTopbl: BO3MOMHOCTb 3HAYMTENbHOM MHKPOMHHHATIOpH3a-
ILHH, BBICOKOE ObICTpoieiicTBHe, cjabass 3aBHCHMOCTb MNapa-
METPOB OT H3MeHeHHit pa6oueill TeMnmepaTyphl. )

Buenpenne cBepXnpoBOLHHKOBBIX YCTPOHCTB OCJGHKHSET-
Csl TeM, YTO B OTJIHYHE OT BHEPEHHs YCTPOHCTB HA Pa3JIHYHBIX
APYTHX 3JIEMEHTaX OHO HE MOXET OCYILECTBJATbCS NOCTENeH-
HbIM HapallHBaHHEM CTENEeHH HHTErpallHH; B TO XKe BpeMs
no uejoMy psily TeXHHYECKHX H 3KOHOMHYECKHX coobpaxe-
HHil HCNO/b30BaHHE KPHOTPOHHBLIX CX€M C HEBLICOKHM YpOB-
"HEM HHTErpaluHH NPaKTHYECKH Heuesecoobpa3Ho. MoXHO Ha-
JeATLCA, YTO HMeIOLLHeCs TPYAHOCTH B CO3JaHHH KPHOTPOH-,
HbIX GOJIBIUHX HHTErpajbHbIX CXeM MO Mepe pa3BHTHA TeX-
HOJOTHH GYAYT MNpeofoNeHbl H MHOTOJIETHASl MeyTa pa3pa-
6OTYHKOB BBLIYHCJHTENbHBIX MAIUHH O ObICTPOAEHCTBYIOLLEM
3Y 6ombluoii €MKOCTH C aCCOLHATHBHLIM JOCTYNOM Gyger,
TaKHM 06pa3cM, OCYLIEeCTBJIEHA.

A3Y .Ha kpuomponax. PaccMOTPHM NpPHHLHMHAJBHYIO
"txeMy A3Y Ha KPHOTPOHHbLIX 3JIeMEHTaX H NpPOHJIIIOCTPHPY-
eM 3Tanbl NMPOXOXACHHS OCHOBHOIH omepaluH — obpalleHHe
no NpH3HAKY.

B kpuotponHom A3Y {puc. 9) uncsioBble guHelKH I npu-
coegHHsioTcs K ofbwei wuHe II, npoxoasmefl uepes Bce
ycTpoiicTBo. JTa 1uHHA comepxHT KpHoTpoubl III, kortophie
yNpaBasIOT BKJ/IOYEHHEM TOKA B KOHTYPbl YHCJOBHIX JIHHEEK.
YnpasasiouHe LENH YKa3aHHHIX KPHOTPOHOB COERHHEHMI
C Jewnppupyiomeii CHCTEMOA M MO3BOJAIOT OAHOBPEMEHHO
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NepeKkJIoYaTh TOK BO BCeX YHCJIOBBIX JIHHEHKaxX; Ha PHCYHKe
STH YynNpaBjsiomue LeNnH YCJAOBHO COENHHEHbl IOCJeN0Ba-
TeJbHO H oObeAHHeHB B wHHY IV. _

Ha 4ucnoBhIX JAMHeliKax pacnosiaraloTcsi accouHaTHBHBIE
3anoMHHalolIHe sAYelikH V, KOTophle NPH NMpPOBEAEHHH onepa-
LIHH CpaBHEHHsl BbIPaGaTbIBAalOT CHTHAN B CJEAYIOLIEM BHIE:
€CJIH CPaBHHMBaeMblii KOJ COBNajaeT C XPaHALUMCA, TO MyTb
TOKa yYepe3 siueliKy OCTaeTCsi CBEPXMPOBOAAILHM, €CJH HeT,
TO MyTb TOKa 4epe3 siYeKy CTAHOBHTCA pe3HCTHBHbIM. (OT-
CYTCTBHE OMepalHH CPaBHEHHs1 COXPaHsAeT CBEPXNPOBOASLIHM
NyTb Yepe3 fAueilKy H, C/eAOBaTeNbHO, BOCTIPHHHMaeTCs Kak
CoBlajieHHe.)

Yepes siueiikH, pacnoJioxKeHHble B ONHOHMEHHBbIX pa3psjax
KaXJ0H YHCJIOBOH JIMHEHKH, MOCJAef0BaTeJbHO TNPOXOAAT
ynpabJsiolue paspsaaHbie WHHE VI, ¢ nomoubio KoTopbix
MOXXHO NPOH3BOAHTb ONepalHH 3aMHCH, CPABHEHHA H CYHTHI-
BaHua. B oranmune ot apyrux cxem A3Y B oenHchIBaeMoil
yAanocb o6GecneuyHTb BbIMOJHEHHE YKa3aHHbIX ONepauHi,
HCMOJIb3Ysl TOJNILKO OAHH KOHTYP B COCTaBe KaXKAOH YHCJIOBOH
JIHHEHKH.

[IpHHUKMN oCYLIECTBJEHHA ONepalHH MOHCKA 3aKJlouyaer-
ca B caenyiomeM. [lepen omepaumeii MOHCKA TOK MO IIHHE
Il npoxomut Tak, Kak nokasaHo Ha puc. 10, a. lasa navana
onepalHH MOAaeTci HMMNYJabC Toka B wHHY IV, KoTopsiit
M TNepeKphiBaeT CBepXNMPOBOAALIMHA NyTb Yepe3 KPHOTPOHHI
II1, B pesyabrate uero Tok GyAeT NPOXOAHTH Yepe3 KOHTYPH
uucaoBLIX auHeeK I (puc. 10, 6). Ecau Bo Bpemsi npoBeneHus
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onepauHH CpaBHEHH B KaKoil- ‘
JH6o 3anoMHHAIOLIEH AYeiiKe npo-
H30LLJIO HeCOBMajieHHe XpaHslle-
rocs Koja ¢ KOAOM ompoca, fno-
naBaemoro mo wuHam VI, 10 B
3TOH siyeiiKe NMOABHTCA COMNPOTHB-
JIeHHe, H CBepXNPOBOAALIHH MYyTb
AN TOKa yepe3 Hee Gyler 3ak-
poiT. CrenoBartenbHO, TOK, Mpo-
XONALLHI Yepe3 YHCJOBYIO JHHeil-
KY, COIepKallylo XoTs 6bl OAHY
AYeilky, B KOTOPOH NpPOH30LLIO
HecoBNajeHHe, NepekJIoYHTes 06-
PaTHO B WIYHTHPYIOLIHA RaHHYIO
YHCJIOBYIO MHHEAKY KpHoTpoH 111,
BEHTHJIb KOTOpOro MnocJie OKOH-
YaHHsA YNpaBJAIOLIEr0 HMNYJbCa
B wnHe IV 6yner cHoBa Haxo-
JAMTbCA B CBEPXMPOBOASAILEM COC-
TosHMH. TakuM o6pasoM, TOK
COXPaHHTCA B TeX H TOJBKO Tex
YHCJIOBHIX JIMHEKaX, Y KOTOpBIX BO BCEX 3aNOMHHAIOLHX
fiYeiiKax NMpoH30iiJeT COBMNaieHHe XPAHAIIErocs H HCKOMOro
KOJIOB.

Pesysbrar onepaunu noucka (HKCHPYeTcss B BHAE NMYTH
TOKa, NPOXOAAIIEro TOJNBKO 4Yepe3 HaHAEHHbIE YHCJIOBBIE
auHeiiku (puc. 10, 8). JanbHelimas o6paGoTKa BhIAEJEHHBIX
CJIOB MOXKeT COCTOATb B MOC/ENOBATEIbHOM OOpallleHHH K HHM
nyTéM pasjesieHHsl MHOrO3HaYHOro OTBETa MJIH B NMPOBENEHHH
HEKOTOpo#i rPynnoBoii onepauHH Haj MOJNYYEHHBLIM MOAMHO-
JKECTBOM CJIOB. .

CnoxHocTb KpHOTpoHHOro A3Y B 1€/I0M B 3HaYHTE/NbHOM
CTeMeHH OMNpeAesieTcs CXEeMOH OTAeJbHON 3amnoMHHaloulel
Ayeiiku. VM3BeCTHO HECKONbKO AECATKOB Pa3jHYHBLIX THMOB
TaKHX AyeeK. XOTA CJOXKHble A4eiikH, Ka3ajocb O, MOTYT
pacLIHpATh KPYr Joruyeckux onepauuit B A3Y, 3to ABaser-
c JaJieko He NOCTaTOYHO#l KOMIeHcauHell 3a yMeHblUEHHe
IVIOTHOCTH PacloJIOXKeHHs1 siYeeK H CHHXKEHHe CKOPOCTH BHI-
NMOJIHEHHA OCHOBHBIX omepauuii.

OnHcaHHass HHXe KpDHOTPOHHAas acCOLHAaTHBHas 3arno-
MHHalolllas AYeiiKa sBJseTcss Haubosee MpocToil H 3pdeKTHB-
Hoit. OHa No3BoJIA €T BHINOJHATL Bce HEO6XOAHMBIE ONepaLHH
NpH HaJH4YHH Bcero 4-Xx KPHOTPOHOB H OAHOTO KOHTYpa B
YHCJIOBOH JIHHE/iKe, MPH 3ToM o6ecneyHBalOTCA Hepaspyiia-
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» ) . jonee  CUHTHIBaHMe,
/ s / Ce/eKTHBHasi 3alHCh,
NOATBEPXKAECHHE  HH-
¢opmauun npu obpa-
! IIEHHH H WIHPOKHE Jo-
" L £ .| » o TDycKu Ha pa3bpoc na-
PaMeTpoB  KPHOTPOH-
RS >/ /( HBIX  3JIEMEHTOB H
N A ynpaBJSIoMmUX HM-
nyJbCOB.
. i Cxema Avyefiky
w - n3o6paxeHa Ha
puc. 11. Uepes suei-
. Ky NPOXOAAT TPH pas-
) pAlHBIC IWHHB H ORHA
yucsosas. Ilo paspsan-
Ho#i wmuHe 1 wauer mo-
Puc, 11 crosHHbl# ToK I. Ecan

B sYeiike XpaHHTCA
«0», To TOK HZeT mo BeTBH 2; ecau «l» — no BerBu 3. Huay-

KTHBHOCTH BeTBel 2 H 3 NMPHMEPHO OAMHAKOBHI.

[lpH CYHTHIBAHHM TOK, M0AaBaeMbifi B YHCJOBYIO IIHHY
4, B 3aBHCHMOCTH OT COCTOSIHHA siYelKH MMeeT OflHH H3 ABYX
nyTeii: NyTh ¢ MaJofi HHAYKTHBHOCTBIO Yepe3 BEeHTHJIb KPHOT-
poHa 5 (B cayuae «0»), HIH NYTh ¢ Goabluel HHAYKTHBHOCTBIO
yepe3 BetBb 6 (B cayuae «1»). B nocnensem cayuae sanupa-
eTca KpHOTPOH 7, H Ha INHMHE CYMTHIBaHHA 8 nosBasercs
CHTHaJ.

3anuch B A9EfiKYy OCYLIECTBASETCS C MOMOLLLIO KPHOTPO-
Ha 9 nopaveil HMNyJbCOB TOKa B YHCJIOBYIO IIHNY 4 H pa3psii-
Hylo wuHy 1 (puc. 12). MMnyasc B wnHe 4 TaKo# e, Kak
H NPH CYHTHIBAHHH; HMIMYJbC B IUHHE 1 HMeeT aMIJIMTYRY —
21, T. e. OH MeHsieT NoAspHOCTb ToKa B WwHHe 1. KognpoBauune
HHMOpMAIHH NPH 3aNMHCH OCYLIECTBJAETCS BPEeMEHHBIM CABH-
TOM pa3psifHOro HMnyJbca. M3MeHeHHe MOJsPHOCTH TOKa B
paspsinHoii muHe | NpH OTCYTCTBHH TOKa B YMCJIOBOH ILIHHE
4 nepeBOAMT TOK B fuefike U3 OAHON BeTBH B APYryiO; Ta XKe
ornepauHs NpH HaJHYHH TOKa B IUHHe 4 YCTaHABJHBAeT TOK
B BEeTBH 3 HE3aBHCHMO OT HCXOJHOIO COCTOSIHHS® SYEAKH.
Ilostomy ecau paspsfHbIi HMNyJbC HaYHHAETCA paHblue
YHCJIOBOTO, a 3aKaHYHMBaeTCsi BO BpeMs ero JAEHCTBHA, TO
B AvefiKe 3anumercsa «l»; ecaH paspsAHbIA HMNYJbC HayHHa-
ercsl BO BpeMs AEHCTBHSI YHCJIOBOTO, a 3aKaHYMBaeTcsi noc.ie
Hero, To — «0O».
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OnepauHsi cpaBHeHHsi OCYLIECTBJAETCS CJEAYIOUHM 06-
pasom. [lo wmuHe 1 monaercs Koj CpaBHEHHA: €CJH MPOH3BO-
AMTCS CpaBHEHHe MO «1», TO Ha BPEMs BBLIMOJIHEHHS OfEpalHH
MeHsieTcs1 MoJsipHOCTb ToKa [, ecau mo «0», To He MeHsercs.
IMocne storo (cM. puc. 11) noxaercs UMNyJLC B LIHHY CpaBHe-
Hus 10, KoTopuiii 3anupaer KpHoTpoH 11. B cayuae coBnage-
HHA KOJAA CPaBHEHHS C KOJAOM, XPaHSAIIHMCH B fuefiKe, TOK
B siuefike OKa3biBaeTcsi B BETBH 2, NPH 3TOM HMeeTCs CBepX-
NpoBoAALMi NyTh NO LIKMHE 4 yepe3 BEeHTHJb KPHOTPOHA 5;
B CJlyuyae HeCoBnajeHHs KPHOTPOH 5 3amepT W CBepXNpoBOAs-
KA NYTb YHCJIOBOMY TOKY 4epe3 sueiiky 3akpuiT. Koraa
onepauHs CpaBHEHHS B sAvefike He NMPOW3BOAUTCHA, HMMYJbC
B lWwHHy 10 He nomaercs, H HE3aBHCHMO OT XpaHALIErocs Koaa
HMeeTcsl CBepXNMpOBOAALIHA NMyTb MO IIHHE 4.

B A3Y, nocTpoeHHOM ‘Ha TaKHX fYeiiKax, OCYILeCTBJseT-
Cfl yHHBEpPCaJbHas onepauHs oOpalleHHsi, NPH KOTOPO# MOX-
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HO TNpPOH3BOAHTH HE3aBHCHMO H OJHOBPEMEHHO CUHMTHIBAHHE
H 3aMlHch B JMOGbIX pa3psijiax BbIGPAaHHON YHCJ/IOBOH JIMHEHKH.
Cnenyer 3aMeTHTb, 4TO Onepanus 3anHcH o6/afaeT CBOACTBOM
CEJIEKTHBHOCTH, T. €. NMpPH ee BHINOJHEHHH B OAHON YacTH pas-
PANOB YHCJOBOH JIHHEHKH COCTOSIHHE ADYrHX PaspsiioB He
3aTparuBaercsi. OTo CBOACTBO B COYETAaHHH C BO3MOXHOCTbHIO
OHOBpEMEHHON 3amHCH HHOPMAaLHH B HEKOTOpOE BLIIEJEH-
Hoe MOAMHOXECTBO CJIOB fBJsieTcs HeOoGXOAHMBIM Jjs mpo-
BelleHHs rpynnoBofi o6paGoTKH HHpopMauuu B A3Y.

OtmMeTM ele oaHy oco6enHocth A3Y. CBoiicTBa 3anoMu-
Haioled AYEHKH TAaKOBBl, YTO €CJH B Hell XpaHHTCH «l», HO
Kakasi-TO 4acTb TOKa HJET Mo BeTBH 2, TO NPH MNojaye TOKa
B WIHHY 4 KPHOTpPOH 9 3amnpercsi, M 3Ta YacTb BBHITECHHTCH
B BeTBb 3, T. €. NPOH30MJET <«NOATBEPXKAEHHE» COCTOSIHHA
«1». TakuM o6pa3oM, Ha KaXJIOM 3Tane NMOHCKA TOK, 3aXOAs
B UKMCJIOBbIE JIHHEHKH, NMOATBEpPXKIAET COCTOSIHHA «l» Bo Bceil
namMaTH. [Ipy M3MeHeHHO# NMOJNSAPHOCTH TOKA B pa3psje TOYHO
TaK e MOATBEPHKAAIOTCA cocTosHHA «0». DTa 0COGEHHOCTDH
CHHXKaeT BepoATHOCTb C60eB H oOecneynBaeT yYCTOHYMBOCTb
HHbopMaLHH Bo BceM A3Y

O cmpykmype BHC na ocrose accoyuamuetsix npuryunos.
Hcnonb3oBanne npuHuMNoOB ¢(yHKUHOHHpoBaHHA A3Y .nos-
BoJIieT pa3paboTaTb HacTpaHBaeMble CTPYKTYpbl GOJIBIIHX
HHTEerpajibHbIX CXeM, C MOMOLIbIO KOTOPBIX MOXHO CO3/1aBaTh
KaK onepaTHBHble, TAK H KOMOHHaLHOHHBIE YCTpOIHCTBa ac-
COLHATHBHON mnaMAaTH. Bo3MoXHOCTL HacTpPOilKH sBJAsETCA
OCHOBOM A/ IUHPOKOro npuMeHeHHs oaHoTHnmHbix BHC.

Bo BTOpOM pa3sjene Gbl1a paccCMOTpPeHa OJHA M3 HacTpaH-
B2eMbIX CX€M TAaKOro poia — ORHOPOAHOE BBIYHCJHTEJbHOE
YCTPOACTBO Ha OCHOBE acCOLMATHBHBIX Ipeo6pa3oBaHHH.
Takoe ycTpOACTBO NO3BOJISIET OPraHH30BaTb KOHBeHepHYIO
o6paGoTKy HHpopMauHH. D10 fABAAETCA HEOGXOAMMBIM MpH
HCMO/Mb30BAaHHH 3JIEMEHTOB € BBICOKHM OBbICTPOAEHCTBHEM
(Hanpumep, KpHOTPOHOB Ha 3dpekte JKo3epcoHa), MOCKOJb-
Ky MpPH 3TOM HCKJ/IOYAIOTCA H3JHIUHHE NepechlIKH HHpopma-
LUHH, NPHBOAALIHE K CHHIKEHHIO NPOH3BOAHUTENbHOCTH Bbl-
YHCJHTENbHbIX YCTPOHCTB.

Jlpyras HacTpaWBaeMasi cXxeMa NpeacTaBJaser coboi on-
HOPOZHYIO MaTPHILY, COOTBETCTBYIOLLYIO NMapa/l/ie/bHOM CTPYK-
Type A3Y Ha Tpex3HauHbIX S/JIEMEHTaX.

AccouHaTHBHYIO MaTpHIy MOXHO YCJOBHO pa3b6HTb Ha
ape yacth (puc. 13). Kaxkpas cTpoka nepBoii yacTH saBaseTcs
KOHBIOHKTOPOM H NpeAHa3HayeHa AJR 3aMHCH ONHOH 3Je-
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MEeHTapHOH KOHBIOHKIHH (MJAH MHHHTepMa), 06pa30BaHHOI
BXOAHbIMH TEpeMeHHbIMH X,, X,, ... , X,. Bo BTOpO#l 4aciu
MaTpHIbl 3aMHCHIBAIOTCA 3HAYeHHs BLIXOAHHIX (YHKUHMHA y,,
Yszseoes Yx, ONpENENEHHbIE HAa HaGopax NepeMEHHBbIX, 3ajaH-
HbIX MHHHTepMamH. Kaxapiii ctonben B 3TOi YacTH MaTpHLbI
o6pasyeT IH3BIOHKTOP H COOTBETCTBYET ORHOM BLIXOAHOM
¢yHkunH. Yucjao peanusyeMbix BbIXOAHBIX GYHKLHI onpene-
JISIeTCs YHCJIOM CTOJIGLOB BTOPOH YacTH MAaTpHILbL.

IMepBas wacTb MaTpHuUBl NOABEPraeTcsi acCOUHAaTHBHOMY
onpocy KofioM, o6pa3yeMbiM BXOIHBIM ABOHYHLIM n-pa3psii-
HbIM HabopoM 3HaueHHH nepemeHHbIX. [Ipu 3TOM BRIAEAAIOTCA
Bce CTPOKH MAaTpHIbl, COJAEPXKHMOe KOTOPHIX COBMajaeT Co
3HayeHHeM BXoAHoro HaGopa. Bo Bropoli wacTH MaTpHUBI
NPOHCXOAHT CUHTHIBAHHE NO BEPTHKAJH BbIIEJEHHBIX CTPOK,
JAHM3BIOHKIHS KOTOPBIX 06pa3yeT 3HaueHH sl BLIXOAHBIX GPyHKIUH K.

OueBHaHO, ANl COKPAILEHHS PAaCXOAa NMaMATH JKeJaTeJbHO
MMeTb KparTyafillylo CHCTeMY HIH3BIOHKTHBHBIX HOPMAaJIbHBIX
¢opM AN BBHIXOAHBIX (PYHKUHMHA. 3a OAMH TaKT OGpaileHHs
K accollHaTHBHO#N MaTpHlle peajH3yercs Jo6asi KOMGHHaIHOH-
Hafd QYHKUMA HJIH cHCTeMa OYJeBbiX QYHKUHii, 3aNHCAaHHBIX
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B MaTpHue, 6jarojaps ucMy oGecrneyHBaeTcsi BLICOKAs CKO-
POCTb BBINOJIHEHHSI omepaiuil.

Kaxaplit pa3psas MaTpHubl MOXeT pa6oTaTh B COCTaBe
KaK KOHBIOHKTOpa, Tak H AW3bIOHKTOpa. KoJsuuecTBo M pac-
NoJIoXKeHHe CTOJIGLOB MAaTpHLbl, BBIMOJHAIOWHKX (GYHKIHH
AHM3BIOHKTOpA, He QUKCHPYIOTCH M 3aJal0TCA NyTeM NpelaBa-
puTeabHOH HacTpo#ikH.  Takum o6Gpa3oM, accolHaTHBHasA
MaTpHlla HMeeT PperyJsapHylo CTPYKTYpYy, YTO NO3BOJfAET
YAOBJIETBOPHTb ONHOMY M3 BaXXHBIX TPeOOBaHHil TEXHOJIOTHH
M3TOTOBJIEHHS! HMHTETrpPaJIbHBIX . CXeM. _

PaccMoTpuM peanu3auuio CHCTeMbl M3 JBYX GyJeRbIX
&yHkuuit B accounatusHoft matpuue. (Camu ¢pyHKumuH, 3anaH-
Hete B JJH®, u ux taGnuuyHas 3anuch B acCOUMATHBHOH Mat-
pHLe TpencTaB/eHbl Ha puc. 14 a). B KOHBIOHKTOpE mepemeH-
Ho#f 6e3 OTpHLAHHA COOTBETCTBYeT «l», C OTpHILAHHEM —
«0», OTCYTCTBHIO mepeMeHHOH — «M» (Macka). Ilpn BXxoaHOM
Habope (x; = 0, x, = 1, x3 = 0) NPOHCXOAHT cOBMajeHHe
BXOJAHOr0 Koja C KOJAAMH, 3aMHCaHHLIMH BO BTOpOil M uer-
BepTOfl CTpPOKax (OTMEYEHO CTpeJKaMH), BCJEACTBHE Yero Ha
IIHHe COBMAJEHHA STHX CTPOK MOABJAAETCA €AHHHYHBIA CHr-
HaJl, KOTOpHIii BBI3bIBA€T CYHTHIBAHHE COAEPIKHMOrO CTPOK
BTOPO# YacTH MaTpHLHI.

B pesysbraTe LHM3BIOHKUMH COREPXKHMOTO BTOPOH M 4Yer-
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BepTON CTPOK 0O6pasyloTcs 3HAYeHHss BHIXOAHBIX (YHKLHiL:
Yy, = 1 u y; = 1. OueBnaHO, NpH BXxoxHOM HaGope (x, ==1,
x, = 1, xg = 1) coBnanenue peanusyercs B TpeTbeil CTpoke
MaTpHLBl, OTKyAA mojyyaeMm: y, =0 u gy, = 1.

Ina peanu3aauuu yka3aHHO# cCHCTeMBl GyJieBHIX QYHKIHit
Tpe6yercst 5 cTpoK (no o6LieMy YHCJYy MHHHTEPMOB) H 5 cTOJIG-
LOB (MO YHCJY BXOAHBIX H BBHIXOAHBIX NMEpPEeMEHHbIX) accolHa-
THBHOH MaTpHLBI.

Peanu3auns ¢QyHKUHH NOJHOrO KOMGHHALHOHHOIO CyM-
MaTopa B acCOLHaTHBHOH MaTpHLe NpHBeleHa Ha pHc. 14, 6,
TAe X, H x5 — ONHOpa3psiHble ONepaHiH; 2, — NepeHoC
¢ npeabiAyllero paspsia; S — cymMma, a 2, — MepeHoc B
nocjeayownin paspsa. Jlornueckue GyHKUMH A CyMM H
nepeHoca u3obpaxiensl B JIH®. [lpu nopave BXxomHoro Ha-
6opa (2,=1, x;=1, x,=0) coBnagenne NPOHCXOAHT C KOJOM,
3anucaHHbiM B naToit cTpoke (11M). B pesyabrare Ha EbI-
Xofie mnoJsyyaem 3Hauyenus S=0 H 2,=1, npeaBapuTesbHO
3anucaHHble B NMOC/AENHHX ABYX pa3psifiax NATOA CTPOKH.

Ins peanu3auuu NoJIHOro cyMMaTopa B MaTpHue TpeGy-
erca 7 CTPOK M 5 CTOJIGLOB.

QOueBHaHO, peann3alys CIOKHBIX KOMOHHALHOHHBIX QY HK-
uHii norpe6yer o6GbeAHHEHHs HEKOTOPOro YHCJAa MAaTpHil.
[lpn sToM BO3HHKaeT KacKajHOe COeAHHEHHe MaTpHl,
YTO YBeJIMYHBAeT TJYGHHY JIOTHKH; COOTBETCTBEHHO BO3-
pactailoT H 3amepxkkH. CloXHble JorHyeckne ¢yHKUMH OT
Go/blIOro 4YHC/Ia NepeMeHHBIX CJefyeT pa36HBaTh Ha MNOA-
GYHKUMH OT MEHBIUEro YHCJa MNepeMEeHHBIX, HCMOJb3ys H3-
BEeCTHble METOAH JAeKOoMNo3HLHH GyHKuHi. [Ipu 3TOM BHauane
BLIYHCJ/IAIOTCA NPOMEXKYTOUYHHE QYHKLUHH OT YHMCJa NepemeH-
HbIX, JOMYCTHMBIX AJISi CTAHAAPTHOM MaTpHIbI, YTO HECKO.b-
KO yBeqHuHBaeT ofluee BpeMs, 3aTpauHBaeMoe Ha BBIYHC/e-
HHe 3aJlaHHRIX (YHKUHH.

C TOYKH 3peHHsi TEXHOJOrHH H3rOTOBJIEHHSI pacCMaTpH-
BaeMOH acCOLHaTHBHOI MaTpHubl HaHOGOJbLIHA HHTEpec npea-
craBasioT Gunoasipubie ¥ MIAI1-uHTerpanbhbie cxemui. Pas-
MepHl MaTpHLB, BbINOJHEHHOH B Buie omHoit BUIC, 6yayr
OrpaHHYHBATLCA JOCTHTHYTHM YpOBHEM HHTErpauuH KoMm-
NMOHEHTOB H BO3MOXHBIM UYHCJIOM SJEKTPHYECKHX BHIBOJOB.
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OPIrAHU3ALINSA ACCOLIMATUBHOM
BMPTYAJIbHOM NAMATH

Pa3paGoTka KoHuenuu¥ BHPTYaJbHOH MNaMaATH Hampas-
JeHa Ha CO3JlaHHe NPOrpaMMHO-annapaTypHbIX CPEeACTB, KO-
TOpble MO3BOJIAJH Obl OPraHH30BaTh B3aHMOAEHCTBHE BHell-
Hero H onepatuBHoro 3Y TakuMm o6pa3oM, 4ToObl B pacnopsi-
JKeHHe TNoJb30BaTe/Is MNpeAoCTaBJsach Kak Obl ONHOYpOB-
HeBasi NaMmATb 6OJbIIOH €MKOCTH.

Wpes opraHu3auuu BHPTYaJbHOH MNaMAATH, BLIABHHYTas
BrepBble NpH NocTpoeHHH MawHH «Atnac» u «Crperu», mo-
JyuyuJa B JajibHeilleM WIHpoKoe pdcnpocTpaHeHHe. OcHoOB-
Hble MPHHLMNL OpraHH3ailHH BHPTYaJIbHOH NaMATH 3aKJio-
yajoTca B caeaywoweM. Buemnee 3Y, o6beM KOToporo cy-
IleCTBEHHO TNpPEBOCXOAHT o0beM ONepaTHBHOro, pasjesercs
Ha CTpPaHHUbI onpeleneHHoro pasmepa. B oneparuBHom 3Y
uMeerca OydepHas 30HA, BMeLLAOLIAss OTHOCHTENBbHO He-
GoJsibLioe KosMuecTBO cTpaHHl. HMupopMauus o Hanuuuu H
MECTOMOJIOXKEHHH CTPaHHL B omepaTHBHOM 3Y ¢HKcHpyercs
B crnpaBoyHo# Tabauue. O6pauieHHe K NMaMATH OCYLIECTBJISA-
eTcs MOCPeACTBOM TaK Ha3blBaeMOro MaTeMaTHYeCKoro ap-
peca, KOTOpbili COCTOHT H3 JBYX uacTeii: HOMepa CTpPaHHIb
H ajipeca cjioBa BHYTpH ee. B cnpaBouHoil Tabiuue cTpaHHL
no mnepBoii YacTH MareMaTHYeCKOro ajpeca onpejensercs,
ecTb niu TpebyeMas cTpaHHua B omepatuBHomM 3Y. Ecau
€CTb, TO NMPOHCXOAHT HeMocpeACTBeHHOe obpalleHHe K 3TOH
CTpPaHHLle; B NMPOTHBHOM Cjlyuyae NpPeABapHUTENbHO MPOH3BO-
AMTCA ‘SaMellleHHe OAHOH M3 CTpaHHL onepaTHBHOro 3Y Ho-
BOi M3 BHewHeit namaTu. CylecTBYIOT pasJiHYHLIE CTPaTerHH
3aMelIeHHs1 CTpPaHHl, MNpHMeHeHHe KOTOpHIX Chpeaesiercs
yCJOBHAMH DAa6GOTHl BHPTyaJbHOH NaMsATH.

B cayuae sdpdexTHBHOM OpraHHsauMH BHPTYaJbHOH mna-
MATH GOJIbIUMHCTBO 3anpocoB GyAyT ajpecoBaThCi K CTpa-
HHIlAM, HaxoAslUMCA B omepaTHBHoOM 3Y, H AJsi YyAOBJeT-
BOpEHHs 3aMpoCcoB He NOTpe6yercs YacTo NPOHM3BOAHTL Mel-
JIeHHble onepaunH o6MeHa C BHelHeH namsATbio. UTo6bl He
TepAThb MNoJlyyaeMblil 6J1arofaps 3TOMY BBIMTPHILI B CKOPOCTH,
Heo6X0oMMO 06GecreyHTb AOCTAaTOYHO OLICTPhIfi MOHCK MECTo-
noJioXKeHHss TpeGyeMoil cTpaHHupl B onepaTuBHoM 3Y. [o-
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CTH)XEHHE 3TOil LeJH BO3MOXHO TOJIbKO Ha OCHOBE peajiH3a-
LHH CNpaBOYHOM TaGJMLBI C MOMOILBIO accouHatHBHoro 3V,
NpHYEM eMKOCTb €ro onpefesisiercs KOJHYECTBOM CTpPaHHIL
B GydepHoii 30He M MoXeT GbiTb OTHOCHTeJNLHO HeBesHKa.

OnHako yka3aHHbIe NPHHIMITE NO3BOJIAIOT HENOoCpeACTReH-
HO CTPOMTb BHPTYaJbHYIO MNaMATb TOJbKO afpecHOro THMa.

Huke onucanbl pa3paboTaHHble NMPHHUHMbI OPraHH3alHH
acCOLlHaTHBHOM BHPTYaJbHOH NaMATH, KOTOpas Hemocpel-
CTBEHHO ofecneuHBaeT JAOCTYNn K HHGOPMalHH MO 3HaueHHIO
npu3HakoB. B ocHOBY pa3apaGOTKH NOJIOXKEH JHHAaMHYeCKHI
METOJ MOCTpPOeHHs MaccHBOB, npelnoxcenHeiit C. $I. Bepko-
BiueM. Bnarogaps sToMy B pamMkax OGBIYHON CTpaHHYHOM
OpPraHH3alHH  noJyyaercs NpOCTOH €IHHOO06pa3HbIi
MeXaHH3M ynpasJieHHs ¢dbH3HUeCKHMH pecypcamu
namMaT® M JIOTHYECKHMH CTPYKTypaMH JNaHHBIX.
IlocToHHCTBO mnpeasaraeMoit BHPTyasIbHOH NaMATH COCTOMT
B TOM, YTO OHa MOXeT 3(p(peKTHBHO (YHKUHOHHPOBaTb B
pas3/IHYHBIX peXHMax paboThl BBIYHCJHMTENbHbIX CHCTEM; ee
HCMoJib30BaHHe ob6ecneuHBaeT 3KOHOMHBIH PacXoj eMKOCTH 3a-
MOMHHAIOIIHX YCTPOHCTB H BBICOKYIO CKOpPocTb 06paGoTKH
Pa3JHYHbIX BHJOB 3ampOCOB.

PaccMoTpeHb! IBe CXeMb! BHPTYaJbHOH  acCOLHATHBHOI
NaMsATH.

OnHa M3 cxeM o6ecneYyHBaeT acCOUMATHBHBIA AOCTYNm K
JaHHBIM N0 MPOCTOMY KJIOYY H MO CBOHM OCHOBHBIM Te€XHHYe-
CKHM XapaKTepHCTHKaM B COOTBETCTBHH C KJacCHHKaumueii,
NpHUBENeHHOH B TNepBOM pasjeje OGpolopbl, MOXeT GbiTbh
OTHECEHa K TpeTbeMy THNY accouHaTHBHOM naMaTH — A3Y
¢ OIHMM NpH3HaKoM HKCUpoBaHHOR AnuHBL. Onnako mpo-
rpPaMMHbIE MeTOABl, HCMOJb3yeMmbie MJS peajH3alHH 3Toi
NaMaTH, NMO3BOJIAIOT CAEJaTh NepeMeHHON KakK JJIHHY NMpH3Ha-
Ka onpoca, TaK M HCKOMOH HHQPOpPMALHH.

Ilpyrasa cxema CJAYXHT /i OPraHH3alHH NpoOLERyp Ho-
cTyna K HHGOpPMalUHH MO COCTaBHOMY KJIOYY H MOXeT ObiTh
OTHECEHAa K acCOLHATHBHOM NaMsATH MepBOro H BTOPOro THNOB
B pacCMOTPEHHO# KJacCHPHKALHH,

HOuunamuueckuint mMmetoa. K opranusauun HH-
($OpMalHOHHBIX MacCHBOB MNpeXbABJAIOTCS, BOOOIIE roBOpS,
pas3jHuHbIe, 4YacTO Il POTHBOpeuHBble, TPeGOBaHHS OMHO M3
HaHGoJjiee BaXKHHIX TpeGOBaHHMA 3aK/o4Yaercss B TOM, YTO Mac-
CHB JIO/KEH ObiTh JMHAMHYECKHM, T. €. €ro CTPYKTypa J0/KHA
obecneynBaTh yAOGCTBO HapallUBaHHA CHCTEMBI, N0O0aBJEHHS,
HCMpaBJIeHHS! H HCKJIOYeHHA AaHHBIX. EcrecTBeHHO, npu 3TOM
He00XO0/IHMO TaKKe 06ecneyHTb MPOrpaMMHYI0 HE3aBHCHMOCTD
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OpraHu3allHH MaccHBa oT o6beMa H ¢opMaTa JaHHBIX, MHHH-
M4JIBHOCTb. BPEMEHH TNpOBeleHHsl Pa3jIHYHbIX ONepauHii Mno-
HCKa H S9KOHOMHYHOCTb pacxofia NMaMsTH. '

JIuHaMuyecKHii MeTol MOCTPOeHHs HH(OPMALHOHHLIX Mac-
CHBOB JlaeT BO3MOXKHOCTb B NOJIHOH Mepe YIOBJIETBOPATb He-
00XOAMMOi1 COBOKYMHOCTH TpeGOBaHHHA.

O6mwas cxeMa MOCTPOEHHS MacCHBa COIJIaCHO MpejJsara-
eMomy Meroay caenyiomas (puc. 15). Ilycte na MHOxecTBe
eJUHHL HHpOPMALHH, H3 KOTOPHIX COCTaBJseTcs HHpopMa-
LHOHHBI/I MacCHB, 3aJaHO OTHOIUeHHe ynopsaouyeHHsa. Enu-
HHU1ubl HHGOpPMALIMH BXOAAT B cocTaB 6JIOKOB, KOTOpLIE pa3Me-
IWaloTcsA BO BHewHei naMATH. B onepaTHBHOM Xe 3V coxpa-
HsieTc CINpaBoyHas Ta6/HLa, T03BOJAIOLIAS: YCTAHOBHTDb
BO3MOXHOCTb NMPHHAAMEKHOCTH KaXAON eAHHHUB HHpOpMa-
IHH K TOMY HJM HHOMY OJIOKY, TeM CaMbiM Ha MHOXeCTBe
eMHHI HHHOPMALHH YCTaHABJIHBAETC HEKOTOpOe OTHOLIEHHe
SKBHMBaJIeHTHOCTH. JlHHaMHKa pocTa MaccHBa OCHOBaHa Ha
NpHHLHNE HeJeHHA COAepKHMOro GJOKa NpH ero mepemnoJiHe-
Huu. Koraa exunuu uHbOpMauHH Majo, OHH pasMellaloTCs
B OJHOM eIHHCTBEHHOM OJioke. Kak TosbKO 3TOT GJIOK nepe-
MOJIHHTCA, TO OH pa3fiessieTcs Ha JBa TaKHX, 4To Jobas enu-
HHIA HHpOpMal'H4 B ONHOM H3 GJIOKOB MJaAlle JoGOH enu-

Cupasounan
Tabnyua 6n0K08

il

\ b
:

R

Z

Pnec. 15
46



HHLB! HH$OpMalH B ApyroM Gioke. (B cnpaBounyio tabauny
BBIHOCHTCAI MJIaflias eJHHHIA HHPOpPMALHH H3 Kaxaoro 6Jo-
Ka.) Hosble eaunuubl HHPOpPMALUMH NOCTYNalOT B OAHH H3
MOJNYYEHHBIX ABYX G6JOKOB B COOTBETCTBHH CO CNpPaBOYHOM
Tabanuei. Tak npomo/kaercs A0 Tex Mop, NMOKa KaKoii-HH-
6yab M3 GJIOKOB He MepenoJIHUTCA, MOCJIe Yero OH CHoBa pas-
IequTcs, a chnpaBoyHas Tal/HLla MOMOJHHTCSA ellle ORHOM
enuHuuefi MHpopMauuu H T. A. [IpH HCK/IIOYEHHH eQHHHL
MHPOPMAIMH H3 MacCHBa MoOXKeT Gbi?b OpPraHH30BaHO CJIHA-
HHe JBYX COCeNHHX OJIOKOB B OJHH.

B onpepeseHHBIX cayyasX MOMHO HCKJIOYHTb JIHLIHHE
obpallleHHsi K BHELUHef NaMATH, MOCKOJbKY HET HeoOGXOoAaH-
MOCTH (aKTHUECKH 3aMeHATb NepenoJHHBLIHACA GJOK ABY-
Mfl HOBBIMH; JOCTAaTOYHO JHWBb CHOPMHPOBATH TOJBLKO OAHMH
HOBBIi, BKJIOYalomuil B ce6s1 eAMHHLY HHGOpMallHH, BbI3BaB-
wyio nepenosiHenue. Mcxoausiit ke 6/10K, KOTOpHI B pe3y/ib-
Tare 3TOro OyZeT coliepxaTb H3OLITOUHYIO AYGIHpYIOMYio
HHpOpMaLHIO, A0 NMOpbl A0 BPEMEHH MOXeT ObITb OCTaBJ/IeH
Ge3 usMeHeHus. B crnpaBouHo#t TaGnnue GJOKOB Tako# GJIOK
RO/KeH ObITb CHaGxeH CneuHasibHHIM HPH3HAKOM, yKa3piBa-
IOIHM Ha TO, YTO B AaJibHeHleM Mepej 3amHChiO B HEro OH
JO/KeH ObiTb NpeABapHTeNbHO OTPEAAKTHPOBAH.

Bo3MOXHBI JBa OCHOBHBLIX NpaBHJa AeJeHHs G6JOKa.

Ilo nepBoMy M3 HHX, KOTOpHIi Ha3oBeM JHeJIeHHEM MO
o6beMy, cofiepKHMoe MnepenoJHsiouero 610Ka pasMemiaercs
TakiM o6pa3oM, 4YTO o6BEM KaXAOTo M3 BHOBb 0Opa3yeMbixX
6/I0KOB HCMOJIb3yeTcsi NMPHMEPHO HaMoJIOBHHY.

[To BTOpOoMy npaBH.y, KOTOpHIfi Ha3oBeM JeJIEHHEM IO
3HAaYeHHIO pa3psjoB, 3anojJHEHHe HOBbIX 6JIOKOB BENeTCA Ha
OCHOBE aHa/jH3a 3HAYeHHi ABOHYHBIX Pa3psNoB MOHCKOBBIX
NPH3HAKOB €NHHHL HHPOPMauHH; NMPH NepBOHAYAJbHOM jAe-
JeHHH 6JI0OKa aHaJIH3upyeTcsl CaMblii CTapluHii paspsap, NpH
Noc/efYIOIHX AeIeHHAX — ouepenHoi, 6osee maanwuii. Eau-
HHUH HHpOpPMAlMH MOCTYNAalOT B TOT HJH MHOH GJIOK B 3a-
BHCHMOCTH OT 3HaueHHsl aHaju3HpyeMoro paspsana (0 uawu 1).
Ecan xoapl nmpu3HakoB pacnpenesienbl 6oJiee HIH MeHee pao-
HOMEpHO, KaXIHi H3 3THX 6/IOKOB OKa3biBaercsl 3amnoJIHEeH-
HbIM NIPHMEPHO HaMoJIOBHHY.

[TpuMeneHue BTOpOro mpaBH/a Ae/N€HHsi MO3BOJAET yNpo-
CTHTb CTPYKTYPY cnpaBouHoii. OHa npuHHMaeT BHA ABOHYHOTO
ZepeBa (puc. 16), KOHLEBbie €ro BEpIUHHBI MOXHO OTOXKAe-
CTBHTb ¢ GyKBaMH HeKkoToporo ajidaBurta. Toraa coBoKym-
HOCTb KOMOBbLIX KOMOHMHaUHi AJsA 3THX GyKB, 3afaBaeMbiX
B BHJie MyTeil OT KOPHA K KOHLERLM BepwHEaMm, 6yjer obJa-
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JaTb MNpepHKCHHIM CBOHCTBOM, NOJOGHO H3BeCTHBIM KOJaM
[llenHoHa — PaHo uau Xaddmena. [pouenypa noucka tpe6y-
‘eMoro 6JI0Ka.B CNpaBOYHOH C 3TOH TOYKH 3PEHHs ABJAETCA
npoueaypoii AEKOAHPOBAHHA I/ NMOHCKOBOro NMpH3HaKa.
Ecan B mpouecce pocra MaccuBa MepenoJiHsercs O6JI0K,
colepXallHi CnpaBoyHYIO Ta6JjMLly, TO OH CaM MoABepraercs
JleJIeHHI0O no oOlieMy npaBuay. B 3Tom caydae cTpoHTCs
«cpaBoyHas cnpaBoyHod» W T. A. Ilpu 3TOM MaccuB npen-
CTaBJII€TCA MHOTOYPOBHEBOH CHCTeMOH O6JIOKOB; MOHCK HH-
dopmManuu B Takoil CHCTeMe OCYLIeCTBJsfeTCs myTteM obpaiue-
HHSl Ha KaXX/IOM YpOBHe TOJIbKO K OfHOMY GJIoKY. BJjioku Gosee
BBICOKOTO YpPOBHS Liesecoo6pasHo pa3Mellatb B GoJsee Obi-
crpoaeiictBylomux 3Y; TakuM 06pa3oM, MaccHB, HMeOLLHH
OMHCAHHYIO CTPYKTYpPY, BKJaibIBaeTcs» B HepapXHYeCKylo
CHCTEeMY NaMATH COBPEMEHHBIX ~BBLIYHCJHMTEJbHbIX MallHH.
Haun6osee ymoGHO, oAHaKO, peajiH30BaTh PacCMOTPEHHYIO
CXeMy C MNOMOLIbIO ABYXYPOBHEBOrO YCTPOHCTBA, HCMOJb3YA
BHEILUHIO NaMATb, HMEIOLLYI0 NMPOM3BOJIbHBIA AOCTYN K CTpa-
HHuaM (Kak B pa3pabaTbiBaeMbix onTHYeCcKHX 3Y H Ha uH-
JHHAPHYECKHX MarHHTHBIX JOMEHAax), HJH UHKIHYeCKHH J0-
cTyn (Kak B OOBIYHBIX MarHMTHHIX GapaGaHax H JAHCKax).
B nnHaMHYecKOM MeTolle He JeJaeTcsi PasyiHyHsi MEeXAy
peryJsipHLIM NMOCTPOEHHEM MAacCCHBA M BHECEHHEM H3MEHEeHHH,
NnpHYeM peNaKTHPOBaHHE HOCHT YHCTO JIOKAJbHBIH XapakTep,
CHCTeMa BCe BpeMs HaXOIHTCA B COCTOSHHH pOCTa, MOJIOXH-
TEJbHOrO HJIH OTpHIaTesJbHOro. MaccHB 3aHHMaeT BO BHeLl-
Heil NaMATH JIHIUL NMPHMEPHO B MOJITOpa pa3a (oJblle MeCTa,
yeM TO, KOTopoe 3aHHMaJH Obl Bce eAHHHUb HHGOPMalHH,
BbinHcaHHble moapsaA. [Ipu BeiGOpe COOTBETCTBYIOLIMX pas-
MepoB 6JI0Ka M CNpaBoyHOH TabJIMLLI YAOBJETBOPEHHE efH-
HMYHOTO 3ampoca K MacCHBY BO3MOXKHO NPOBECTH BCEro 2a
ofHO ofpalieHHe K BHeIUHeH NaMaTH;HapAAY € 3THM HCKoMas
HHpOPMaLHs OKa3LIBAETCS PacMoIOXKeHHOH B GJIOKaX MacCHBa
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NpPOCTPaHCTBEHHO KOMMNAaKTHO, OJarojaps 4eMy MacCHB fB-
Jsiercss paBHEIM 06pa3oM 3(peKTHBHO NPHCNOCOONEHHBIM H
AN o6paGOTKH TpPYyNNOBHIX 3ampocoB B pexuMe MOCJENo-
BaTeJbLHOrO MPOCMOTPA.

Buonoeudeckan amanoeus. MOXKHO YCMOTpPeTb AOBOJILHO
OYEBHAHYIO AHAJIOTHIO MEXAY cHcTeMoH, GYHKUHOHHpYoLIeH
Ha OCHOBe JHHAMHYeCKOro MeToJa NOCTPOEHHS] MAacCHBOB,
1 6HoJIOrHYeCKMM OOBEKTOM, PacTyLlHM B pe3yJbTaTe JeJe-
HuA KJeTok. [Togo6Horo posa aHaJoOrHH MOryT GhITb HaifiJeHb!
B CaMbiX Pa3jIHYHBIX 06JIACTAX, OTHOCALIHXCA K H3YYEHHIO
Pa3BHBAIOIUXCSA CHCTEM, MOCKOJBKY MPH 3TOM HCMOJIb3yeTcs
NPHHIHM, COIJIaCHO KOTOPOMY NMPOH3BECTH CJIOXKHYIO CHCTEMY
Jerye B BHJe Ha6opa MHCTPYKUHH, YeM B BHJE NOJHOrO OMNH-
caHHA ee B pa3BuTOM cocTosHHH. [lonpoGHoer paccMoTpeHHe
TaKHX aHaJIOTHi1 HMeeT CMBICJ, KOrja OHO NMPHUBOAUT K KaKHM-
HHOYAb colepiKaTesJbHLIM BBIBOAAM, a HMEHHO KOTAa 4YepThl
OIHOTO SIBJIEHHS MOTYT ObITb HCMOJIb30OBAaHBI ANfl OOBACHE-
HHUA apyroro. B naHHOM ciyyae npeAcTaBJ/iieTCsi HHTEPECHLIM
TO, YTO paccMaTpHBaeMasi aHAJIOTHA BCKPHIBAET HEKOTOpHIE
uepThl MexaHH3Ma AH(depeHIHPOBKH KJIETOK — BaxKHefilue-
ro siBJleHHs1 GHOJIOTHH pa3BHTHS.

IMpexcne Bcero OTMETHM BapHaHT, COCTOSILIHA COGCTBEHHO
He B JieJIeHHH, a B (OPMHPOBAHHH HOBOTO AONOJHHTEJNLHOrO
6/10Ka, BKJovarowlero B ce6s efHHHIY HHPOpMaLHH, BLI3BaB-
wyio nepenosHeHue. Oka3anocb, YTO aHAJOTHYHOE SIBJIEHHE
MOXHO HaHTH B OHOJIOTHH; -MMEIOTCS OOBEKTH (APOXIKH),
B KOTODHIX K/IETKH Da3MHONAIOTCA HE JNeNeHHeM, a myTeM
OTMOYKOBAHHA HOYepHeH KJETKH OT MaTepHHCKOM.

C ofweii TOYKH 3peHHs npo6JjeMbl GHOJOTHH DPa3BHTHSA
CBOAATCAA K NMOCTPOEHHIO MOAEJH AeTepMHHHPOBAHHOTO PacTy-
1lero aBTOMaTa, KoTopas Nno3poJisijia 66l OGBACHHTL OCHOBHBIE
yepTHl Mpolecca NOCTPoeHHs opraHu3MoB. B nepsyio ouepenp,
TaKas MoJle/b JIOJXKHA NMPOACHHTb, KaKUM 06pa3oM BO3HHKa-
€T HeCHMMeTPHSi H KaKHM 0o6pa3oM NpOHCXOAHT AHbdepeH-
LIMPOBKA KJIETOK, T. €. KaK OJHA KJIeTKa B XOJe CaMOBOCNpO-
H3BeJleHHs1 JaeT HayaJio COBOKYMHOCTAM KJETOK, COBepLIeH-
HO PasJIHYHBIX MO CBOHM (YHKLHOHAJbHBIM CcBoiicTBaM. Kpo-
Me Toro, MOXOGHOro poia MOAEJb, I0/IXKHA AOCTATOYHO MPOCTO
H 3(deKTHBHO peanu30BLIBATBCA OGHOXMMHYECKHMH MEXaHH3-
MaMH KJIeTKH.

M3BecTHbl pasjiHuHbBIE MOJE/IH Pa3BHTHSA, ONMHpaloLIHecs
Ha HeGoJbluofi HaGop aKCHOMaTHYECKHX MOJIOXKEHHH, ¢ no-
MOILBIO KOTOPHIX OLIIH H3YYEHBI T€ HJIH m-lue CTOPOHHI JaH-
HOH mnpoGJieMsl.



[IpencraBsisiercs MNJOAOTBOPHBIM BBECTH B pacCMOTpeHHE
JIONIOJIHUTEJIBHYIO aKCHOMY, HCXOAHON NPeANOCHIIKON A/
KOTOpO#l SIBJISIeTCAl aHaJIOTHA CO BTOPHIM NMpPaBHJIOM JeJIeHHs
nepenoJIHALIIHKXCA 6J0KOB HHPOpMaLHOHHOrO MaccHBa. Ilnis
MOJZleJIH KJIETKH 3TO O3HayaeT, 4YTo MpeAnoJiaraeTcs CyiecTBo-
BaHHe MeXaHH3Ma, KOTOpbii (HKCHPYET HCTOPHIO HeJIeHH#
KJETKH, T. €. JBe KJeTKH, MoJydyalollHecs B pe3yJbTaTe
JleNeHusi, He ABJAIOTCA a6COJIOTHO HAEHTHYHBLIMH; Ha OOHY
U3 HHX HaBeluBaercs ApJblK ¢ «O», Ha Apyryo — c «l».

CocTosiHHe pa3BHMBAIOLIETOCH OpraHW3Ma B KaXcIbifi Te-
KYLIH# MOMEHT MOXeT ObiTb OTOGPaXKCHO B BHAE ABOMYHOTO
nepeBa (cM., Hampumep, puc. 16), KOHLEBbie BepLIHHBI KO-
TOPOro MPEACTaBJAIOT KJETKH, a MyTH K 3THM BepIHHaM OT
KOpHsi B BHJe nocJjenoBatesibHOCTeH «O0» M «l» — ApJABIKH,
HaBellEeHHBIE Ha KJIeTKH H ONMHCHIBAIOIIHE HCTOPHIO HX BO3HHK-
HoBeHHAA. KoJsHuecTBo JesieHH#i, COOTBETCTBYIOlEe KJeETKaM
pasHbIX THMOB, MOXeET OHLITb pa3jIHYHBbIM, B pe3yJbTaTe 4ero
BeTBH JepeBa MOryT HMeTb CYIIECTBEHHO HEOAHHAKOBYIO
AauHY. UHCJIO KJeTOK opraHM3Ma B JaHHbIi MOMEHT paBHO
YHCJY KOHIEBbIX BepLIHH JBOHYHOTO JAepeBa.

C nomompio npepnaraemord’ MexaHH3Ma MoXeT ObITb Aa-
Ha, B YaCTHOCTH, HMHTEepNpeTalHs CJAeAyIOWHM ¢aKTaMm.

1. INporpamma ynpaBasAOWKX BO3AEHCTBHIl 3anHcaHa
BHYTpPH CaMOH KJE€TKH, TaK YTO OPTraHH3M caM YyNpasJjseT
CBOHM pa3BHTHEM.

2. Tpouecc au¢depeHUHPOBKH KJIETOK B XONe Pa3BHTHA
MOXeT MNPOHCXOAHTb nocrteneHHo. K oaHoMy THMy KJjeTok
MOTyT GbITb OTHECEHBI BCe KJeTKH, HMelollHe OfHHAKOBHIN
HavaJIbHBIfl yyacToK nyTH B gnepese (pHc. 16); mjauHa 3Ttoro
y4acTKa /11 KJeTOK PasHBbIX THMOB MOXeT GbiTb Pa3JjHYHOM.
BHYTpH AaHHOro THNA KJIETOK MOTyT GHITh Onpeje/ieHHbie NoA-
THOH H T. A. Pa36Henne KJI€TOK Ha THNBI B XOAe Pa3BHTHA MO-
JeT MEHATLCA B CTOpOHY GoJiee ray6okoit AHddepeHIHpPOBKH,
NpH 3TOM yepe3 HEKOTOpPoe KOJHYECTBO JeJeHHHl mnocJje npo-
XOX/EHHSI ONpENeJIEHHOTO HayaJbHOrO YyyacTKa B JepeBe
IH¢pepeHIIHPOBKA MOXKET MNPeKPaTHTHCA.

3. Kak 6bi10 ycraHoBseHo XafipiHKOM, HMeeTcsi mpenes
BO3MOXXHOTO KOJIMYECTBa IeJIeHHH KJETKH, KOTOpHIH AJA KJje-
TOK uYeJoBeKa paBeH mnpumepHo 50. BrisbiBaeT coMHeHHe
o6BbsICHEHHe, KOTOpoe O0YCJIOBJHBaeT CYLIECTBOBaHHE 3TOro
6oJiee HJIH MEHee YeTKO BBIPaXKEHHOro npejeJia HaKoMJeHHeM
KaKHX-To OWHGOK B TMpolecce NOCJeN0BaTeIbHHIX AeJeHHiH
JeTKkH. Dosee npuBJeKaTesbHO O0ODBACHEHHE CylIECTBOBa-

us npenesna XandJHKa TeM, YTO NMPH MOC/IEAOBATENbHbIX A€
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JeHHAX KJeTKH HcuepnbiBaeTcsi HHPOPMALHOHHAA ~eMKOCTb
MeXaHH3Ma, QHKCHpYIOLIero HCTOPHIO AeneHHi kaeTkH. OG-
pa3sHO roBopsi, 3TOT MeXaHH3M MNpeACTaB/seT COGOi peructTp
Ha 50 pa3psfoB; B,3apoAbllIeBO#i KJeTKe OpraHH3Ma Bo BCeX
paspsilax perucTpa 3anucanbl Ge3pas/jiMuHbIE CHMBOJBL «M»,
B pe3yJbTaTe MOCAEAYIOLIMX JeJeHHil CHMBOJb «M» GyayT
3aMEHATbCA B OAHOH M3 KJeToK Ha «O», B Apyrofi — Ha «I».

4. Teopun, OGBACHAIOWME NepepoxKAEHHE HOPMAJbHBIX
K/eTOK B 3/l0KaueCTBEHHble, CBS3LIBAIOT 3TO C oOcJabJeHHeM
M yTpaToii KJeTKaMH aupdepeHUHpoBKH. [laHHBIfi mpouecc
MOXeT ObiTb HHTEpPNpEeTHPOBaH KakK c6OM MexaHH3Ma, (HK-
CHPYIOLIEr0 HCTOPHIO JeNeHHH KJETKH.

5. IlosBnieHne oAHOAMLEBLIX OJH3HELOB MOXeET ObiTh
OObACHEHO TeM, 4TO COOH paccMaTpHBaeMOro MeXaHu3Ma,
(bHMKCHPYIOLIEro MCTOPHIO AeNeHHH KJETKH, NPOHCXOAHT Ha
nepBoM Je1eHHH OIJIOAOTBOPEHHOH KJeTKH. B pesysabrate
NosABAAIOTCA AB€ MAEHTHYHble KJETKH, Kaxaas H3 KOTOpHIX,
pa3sBHBasAcCh, JaeT HAyalo Pa3jMYHbBIM OPraHH3MaM C OAHHa-
KoBOH HHPOPMALHOHHOH CTPYKTYpO#.

Buongrus pa3BHTHA XapaKTepH3yercs OYeHb MHOTHMH
C/MOXHLIMH TIPOLLECCAMH, H [/ BCECTOPOHHEro OGBACHEHHs
HX Tpe6yeTcsi NpHBJEYEHUE MHOTHX MEXaHHM3MOB Pa3JIMUHBIX
BHIOB. ['MnoTesa o ToM, 4To cneuuanusauus AudpepeHUHPO-
BaHHBIX KJETOK CBfi3aHa C COCTOSIHHEM M€XaHH3Ma, (HKCH-
PYIOLIETro HCTOPHIO JeJIeHHsI KJIeTKH, MO3BoJsieT JaTb COorja-
COBaHHOE TMpe[cTaBjeHHe 06 omnpefeseHHOH COBOKYNHOCTH
6HO.TOTHYECKHX SIBJIEHHI.

AccouvaTuBHasa BHpPTYyaJbHas nNa-
MATb C MOHCKOM NO MPOCTOMY KJAIOUY.
B kauectBe A3V c ogHMM npH3HAKOM (UKCHPOBAHHOM IJIH-
Hbl MOXXHO NpPEACTaBHTb NaMATb aJpecHOro THNa, €cJaH pac-
CMaTpHBaTb B KayecTBe ajipeca COOTBETCTBYIOLIMH accouHa-
THBHBIH npH3HaK. B 3Tom ciayyae yno6HbBIM 0Gpa3’oM MOXHO
Ob10 OBl OCYLIECTBJATH ONEpalHH  ACCOLUHATHBHOIO JO-
CTyna — M3BJIeKaTb N0 3HaueHHIO NMpH3HaKa TpeGyeMble JaH-
lible 3a ofHO ofpauieHHe K yctpoiicTBy. OaHako Hemocpep-
CTBEHHOE HCNOJIb30BaHHE TaKOH CXeMbl COBEpLIeHHO Hepa-
LLHOHAJIbHO, BO-TEePBbIX, MOTOMY, YTO AJA 3TOro norpe6o-
BaJici Obl upe3MepHblii 06beM (PHU3HYECKOrO afipecHOro npo-
CTPAaHCTBA Jaxe JJsi CPABHHTEJbHO KOPOTKHX MOHMCKOBBIX
NPH3HAKOB, LO-BTOPBLIX, KO3(HUHEHT ero HCmoJb30BaHHSA
6bls1- Ob1 KpaiiHe HHYTOXKEH.

Has peanusauuy AaHHOM CXeMbl MpeAsaraeTcsi NpHMEHHTDb
KOHCTPYKTHBHbIC NPHHUMIBLI BHPTYaJbHOH NaMATH, HCNOJb-
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3ys NpH 3TOM AHHAMHYECKHH METOJ NMOCTPOEHHs MAacCHBOB.
B pacrnopsixenue mnosb3oBaTesls TNpPENOCTaBAAETCS (GHUKTHB-
HOe aJpecHoe NMpPOCTPAHCTBO, EMKOCTb KOTOPOro ONpeleser-
Cfl pa3psAAHOCTbIO KOJAOB MPH3HAKOB H MOXET HAaMHOro rnpe-
BOCXOAHTb CYMMAapHbiii (H3HYEeCKHH O06GBbEM HCMOJb3YeMbIX
3anoMHHalOWKX ycTpoiicTB. Puc. 17 uamocTpupyer Ty cxe-
MY; Ha HeM MNOKasaHa TaKxke CTPYKTypa siueeK BHpTYyaJb-
HOMl NaMATH, B KOTOpbIX (haKTHYeCKoe 3arojIHEHHe ToJeH
NpH3HaKa H HCKOMO# HHGOpPMALHH OTMEYEHO IUTPHXOBKOM.

Ilpu opraHH3auHMH acCOUHATHBHOH BHPTYaJbHOH NaMATH
cO3JaeTcsi MacCHB, B KOTOpHIi B KauecTBe efHHHL, HH(popMa-
. IlHH 3aHOCATCA MaTeMaTHYeCKHe ajpeca HCMOJb3yeMbIX siye-
€K H MX COAepIKHMOe.

IOns 6n0KOB BHpPTYaJbHOH NaMATH, XpaHAIMXcA B Gy-
¢epHoii 30He onepaTHBHOro 3Y, ueeco06pa3sHO HMeTb BO3-,
MOXKHOCTb GBICTPOrO OnpefesieHHss HX MecTonoJioxeHus. Ias
3TOro cjeayeT NPHHATH AONOJHHTE/NbHBIE MEphl, H B caydae,
KOrja BCsl CIpaBOYHas NOCTATOYHO BEJHKA MO 06beMY, MOXKET
0Ka3aTbCi HeOOXOAMMBIM BBbIIEJIHTb H3 Hee CPaBHHTEJBLHO
He6oJbIIYI0 YacTb, CBA3aHHYIO CO CTpaHHuamMH GydepHoi
30HBI, H OPraHH30BaTh €e TakMM 06pa3oM, YTOGbl MAKCHMaJlb-
EO TMOBBICHTb CKOPOCTb NMOHCKa. Tak Kak B onepaTHBHOM 3¥Y
MOTYT HaXOAHTbCA MPOH3BOJbHbIE G6JOKH, TO YyKa3aHHas
4acTb CNpaBoOYHOH HWJIH TaGaMua CTPAHHL AO/IKHA XapakTe-
pH30BaTb KaAblii OJIOK KaK HaHMEHbLIHM, TaK M HaHG6OJb-
IUIMM aJpecaMH, OTHOCALUIMMHCA K AaHHoOMY O6aoky. Ilpu
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Puc. 13

3TOM NOHCK B TabsMue CTpaHHL OyAeT OCYIIECTBJAATbCA MO
KPHTEpHIO «B 3aJaHHBIX Nnpelenax». B kauectBe anmapatyp-
HOro CpeAcTBa A/l YCKOPeHHs BBIMOJHEHHS TNpoueayp B
CMpaBoYHbIX TaGJHLAX MOXHO Hcmosab3oBaThb A3Y Ha Tpex-
3HayYHbIX 3/IEMEHTaX, B KOTOPOM OMNepauHH NMOHCKA MO KpHTe-
pusM «O/nHKaiillee MeHbLUee» H «B 3aJaHHBIX Npeaesax» Mo-
ryT ObiTb pea/jiM30BaHbl 3a OAHO oOpalleHHe K YCTPOHCTBY.
Emkocts A3Y, TpeGyeMoro ajs 3THX Luesefl, OTHOCHTEJIbHO
HeBe/iMKa — nopsaaka 103 + 10¢ Gur.

AccoyuamueHas 6upmyassHas namsame ¢ NOUCKOM NO CO-
cmasnomy Kaody. CTPYKTypa eAHHHU HHPOpPMALHH C COCTaB-
HbIM TOHCKOBBIM NMPH3HAKOM H306paxkeHa Ha puc. 18. Ilpmu-
Mep MacCHBa, COCTOSILEr0 M3 eAWHHL HHGOPMALHH TaKOro
poaa, nokasaH Ha puc. 19, a; Ana yno6cTBa YTeHHA PHCYHKa
3HayeHHs NPH3HAKOB 0GO3HaueHbl GYKBaMM, KOTOpbie MOA06-
paHbl TaK, YTOObl KaXKAbli HaGop NPH3HAKOB NpEeACTaBJAJ
coGoli HEKOTOpoe OCMBICJIEHHOE CJIOBO.
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Tak Kak B 3TOM MaccHBe 3Ha4YeHHs MPOCTHIX MPH3HAKOB
AJSi MHOTHX €JUHHL HHYOPMALHH MOTYT GbiTb OAHHAKOBLIMH,
TO A/l 5KOHOMHOTrO NpPEeACTaBJIEHHS MacCHBAa YAOGHO MCMO.b-
30BaThb CTPYKTYpY AepeBa (puc. 19, 6). B pesyabrare uck.o-
YaeTcsi NMOBTOpPeHHe NMPH3HAKOB, COBMAJAIOIHX Ha BepXHHX
VPOBHsIX fiepeBa, OAHAKO A/l YKa3aHHS CBs3eil Mexay npu-
3HaKavH TpeGyeTcsi NMpPHAATb KaXJoH BepLIMHe ajpeca CBf-
3H, OAMH H3 KOTOPHIX ONpejessieT aApec cocelHeil BepLIHHBI
«BHHM3» MO JepeBy, a APYroii — «BNpaBO» MO AepeBy.

HeTpyaHo mokasaTb, YTO OpraHu3auHsi AaHHBIX B BHJe
JlepeBa, KaK NpaBHJIO, JaeT 3KOHOMHIO NMaMATH B g pas:

w—1 h h
v 2log. B 2

14 P

rie w— cpeaHui KoadpdHLHEHT BeTBJeHHA (=2); h — Ko-
JHYECTBO YpOBHell B HepeBe; B — pasmep GioKa; r — Ko-
JMYECTBO pPa3psfioB, KOAMPYIOLIMX OAWH TNpPH3HaK.
H3BecTHLIe MeTOAbl MalUMHHOH OPraHH3auHy ApPEeBOBHJ-
HbIX CTPYKTYpP, B KOTOPLIX BEepIUHHBI KaXAOro Hepapxuue-
CKOTO YpPOBHSI OGBEAMHSIOTCS B OTAEJbHLIE GJOKH, pa3Me-
11aeMble: BO BHelIHeH NMaMATH, OKa3biBalOTCH He3pdeKTHBHBI-
MH. B 3ToM cayyae AnA MOHCKa HEKOTOPOi BepILHHBI Tpeby-
eTcs Bhi3bIBaTh H3 BHELUHeH MaMATH NO MeHbiuell Mepe CTO/b-
KO GJIOKOB, CKOJIbKO TNpeALIeCTBYIOIMX BepIUHH HMeeTcs
Ha NYTH K Hell oT KOpHA ZepeBa. Ha camoM aene uuciao o6-
palleHHil K BHEWIHEH NaMATH MOXeT ObiTb 3HAYHTENbHO 60Jb-
1le H3-33 TOro, YTO A/IS pPa3MeLIeHHs BEpLIHH HEKOTOPOro
MepapXH4YeCKOro YypOBHSI MOXET NOTPe6OoBaTbCsi He ONHH,
a HEeCKOJIbKO G/NOKOB. YBeJHYeHHe 06beMa XpaHHMbIX [1aH-
HblX (pocT AepeBa), KaK NMpaBHJ/IO, COMPOBOXAAeTCs BO3pa-
CTaHHeM BpeMeHHM mnouckKa. lmeercs eme oauH HemocTaToOK
TaKkoil opraHusauuu JepeBa. Tak KaK NpH3HAaKH, XapaKTe-
pH3YIOlllHE HEKOTOPYI0 eAMHHMUY HHOPOPMALHH, XPAHATCA B
pasHbix 6J0Kax, TO OKAa3biBaeTCsi HEBO3MOXHOH BhIGOpPKa
eHHHL MHMOpMalUHH NyTeM MOCJENOBaTeNbHOTO MPOCMOTpA.
Opranusauus AepeBa Ha OCHOBE JHHAMHYECKOrO MeToAa
no3posisfieT OGOHTH YKa3aHHble HENOCTaTKH, Ha CTPYKTypy
JlepeBa He HaKJaJblBaeTcsl NMPAKTHYECKH HHUKAKHX OrpaHHue-
HHH, ¥ 06paboTKa eQUHHYHOro 3ampoca MNpPOM3BOAMTCA 3a
ofiHo ofpaieHne K BHelwHemy 3Y, NMpH 3TOM OKasbiBaeTcs
BO3MOXHBIM H3BJIEKaTb JaHHHIE NYyTeM I0C/1€40BaTebHOIO
npocMoTpa GJIOKOB B CHJY HX B3aMMHOH He3aBHCHMOCTH.
Opranusauus AepeBa NPH3HAKOB B NMaMATH MAlUHHBI 11po-
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H3BOAMTCA CJEAYIOUWHM O6Gpa3oM. YCTaHaBJHBAaeTCA JI€KCH-
KorpapHueckoe ynopsjodyeHHe AJsi CTPYKTYPHBHIX HMEH Bcex
BeplIHH. B COOTBETCTBHH C ueM MOXKHO 3ajaThb NMpPaBHJO HX
o6xoza, N0 KOTOPOMY Ha MHOXKECTBE BCeX BepIUHH YCTaHaBJIH-
BaeTCsi OTHOLLEHHE IJ06ajbHOro nopsiaka, Gaarofaps 4emy
K HHM MOXHO NMPHMEHHTb OOLLYI0 CXeMy AHHAaMHYeCKOro Me-
toaa. OfHaKO NpH 3TOM HAPYILAIOTCA CB3H COMOAYHHEHHbIX
BEpPLIHH OJHOTO YPOBHA, M GJOKH TaKOro MaccHBa GyAyT
NpeacTaBiAsATb cO00iH, BOOOILIE TOBOps, YyXKe He HAepeBo, a
«jlecy — COBOKYMHOCTb HecBfi3HbIX KoMnoHeHT. Ilpouenypa
oGpallleHHs K JiepeBy CKJaAblBaeTcsi H3 NMOHCKa GJOKa NyTeMm
HaxoXJeHHs B cnpaBoyHoH Ta6GaHue O6JoKOB GuaHikaiillero
MeHblllero Ha6opa NMPH3HAKOB H M3 ONpeleseHHss HeoGXOAH-
MOii KOMIOHEHTHl BHYTPH 6J0Ka. '

PaccMoTpuM 3T0 Ha KOHKpeTHOM mnpumepe (puc. 20).
K Kaxpmomy G/OKY cJjefyeT OTHECTH COBOKYNHOCTb BepLUHH,
3aK/IOYEHHBIX MEXAY COCeAHHMH CeYeHHSAMH, KOTOpble Ha
PHCYHKe OTMeYeHbl IUITPHX-NYHKTHPHHIMH JHHHAMH (I — V).
Kaxaplit 6/I0K MOXXHO XxapaKTepH30BaTb KaKoi-l1HOO rpaHHy-
HOH BeplUHHOH, HampHMep JIEKCHKOrpahpHyecKH MJajued.
CoBoKynHoCcTb G6JIOKOB pa3Mellaercs Bo BHeiwuHeM 3Y, a
Tabnuua nyTel, BeAyLMX B rPaHHYHHE BEpIUHHB, MOMela-
eTcA B ONEepaTHBHYI0O NMaMATb H HCNOJb3yeTcd B KauecTBe
cnpaBouHO#l 6/0KOB fepeBa (puc. 21, a).

[MepBoHauanbHO, MOKa BEPLIMH MaJo, BCe JEepeBO Npen-
cTaBaser coboii oguH 6sok. Ilpu nmepenosHenun 6Gaoka mnpo-
H3BoAuTCA ero jAeneHHe. Hanpumep, Gaok III na puc. 20

e, HHCXORAILNE NYTU 05XORR ¥ ypossa
...... = BOSKORALMS NYTH ‘
oo am——e = CeMeHMR PeSep
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C ToMOLIbI0 ceyeHHs V (BOMHHCTasA JIMHHA) pa3bHBaeTcss Ha
ABa 6J0Ka, B CNPaBOYHYI0 BHOCATCS COOTBETCTBYIOLLHE ,H3-
meHeHusa (puc. 21, 6).

[Ipn opraHn3auuu NOHCKAa C NMOMOLLbIO CNpPaBOYHO! on-
pelensercss BepliHHA, CTPYKTYPHOE HMs KOTOPOi sBJseTcs
6MHKAHIIMM MEHbLIMM 10 OTHOLIEHHI0O K TMOCTyNHBUIEMY
sanpocy. Hanpumep, Ha puc. 21, a 6auxKailuUM MeHBIUHM
K 3anpocy. PIA saBasercs cTtpyktypHoe umsa aCTY, coorser-
ctByoutee 60Ky III; nocne nenenus Gaoka III (puc. 21, 6)
3TOMY e 3anpocy cooTBeTcTByeT 6/0K V. HaiineHHblit 610K
BbI3bIBaeTCA B onepaTHBHOoe 3Y, nocJje Yero 3anpoc yAoOBJeET-
BOpsieTCH.

OnucaHHasi OpraHM3auHs MacCHBa NO3BOJIS€T Henocpen-
CTBEHHO BLINOJHATL ONEPALHIO NOUCKA, €CJH AJs HCKOMO#
eHHHLLI HHPOPMALHH HA60op NMPH3HAKOB 3alaH MOJHOCTHIO.
B cayuae, xorga HaGop NMPH3HAKOB 3afiaeTCsi HEMOJIHOCTHIO,
AN o6GecneyeHHsi BO3MOXHOCTH 3((EKTHBHOTO H3BJIEYEHHSA
HHpOpMaALKH B Pa3/MYHBIX pa3pe3ax B CHCTEMY HEOGXOAHMMO
BBECTH COOTBETCTBYIOIHE acCOLMAaTHBHLIE CBSA3H.

B nepeBe cBA3u MexAay BeplIHHAMH MOT'YT GbiTb YCTaHOB-
JIEHBI NTyTEM 3alaHHs B OJHOH M3 BEPIUHH CChUIKH Ha MNOJIOXKe-
HHe Apyroiéi omHouMmeHHOH. Takaa cchiika npeacTaBasercs
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B BHJE CTPYKTYPHOro HMeHH. Llesecoo6pa3HO OpraHH3oBaTb
MHOXE€CTBO TaKHX CCBHIOK (acCOLHaTHBHble CB3H) B BHAE
CreuHa bHOro MacCHBa — HHBEPTHPOBAHHONH CMPaBOYHOM.
PaccmoTpuM nocTpoeHHe€ HHBEPTHPOBAHHOM CNPaBOYHOM
Ha caenywoiem npumepe. Ilycte B mepeBe (cMm. puc. 20) He-
06XOAHMO YCTaHOBHTb acCOLHAaTHBHbIE CBA3H A/ BCEX KOH-
ueBbiX BepliMH. [lAs 3TOro Hajo KaXKAOMY HaHMEHOBaHHIO,
HCMOJIb3YeMOMY AJSi OGO3HAYeHHs KOHLEBbIX BEpILIHH, CO-
NOCTaBHUTb COBOKYMHOCTb NMyTeH; KOTOpble BEeAYT B BEepLUHHBI
C 3THM HaHMeHoBaHHeM. B paccMatpuBaemoMm nepeBe umeloT-
Cfl BCEro ueTblpe pa3HbIX HAHMEHOBAHHS KOHLEBLIX BepILHH:
«A», «K», «JI», «T», 3TH HauMeHOBaHHsi 00pa3ylOT yeTbipe
BEepLIMHbI NEpPBOro ypoOBHS B CNpPaBOYHOM MaccuBe (pHc. 22),
NpeACTaBJeHHOM B BHfe JAepeBa. K yKa3aHHbHIM BeplIHHaM
«MOABELIMBAIOTCA» COOTBETCTBYIOINHE CTPYKTypHbi€ HMeHa,
B3sThle M3 JepeBa (puc. 20). Hanpumep, TpH CTPYKTYpHBIX
umerH (@CKO, aCTO, aCTY), cooTBercTBylolHE TPEM KOH-
LeBbIM BepIUHHAaM C HauMeHOBaHHeM «JI», moaBelwHBalOTCA
B MHBEDPTHPOBAHHOM JepeBeé K BepIUHHE NepBOro YPOBHA C
HauMeHOBaHHeM «JD». :
Ecan panee notpeGyercsi YCTaHOBHTb acCQUHATHBHHIE
CBAI3H VIl KaKHMX-JHOO APYrHX BepIHH HCXOIHOro AepeBa
(HanpuMep, A/ BepUIMH NATOrO YPOBHS, MNOABELIEHHbIX
K 7), TO MOXKHO 32 OIHH NMPOCMOTpP 3TOr0 AEPEBa ONpeAeHTb
H3MEHEHHs, KOTOpble HeO6XOAHMMO BHECTH B HMHBEPTHPOBaH-
Hoe JepeBo; B JAHHOM CJyyae K CNpPaBOYHOMY JepeBy Io-
6aBJAOTCA BETBH, 0G03HaueHHble Ha PHC. 22 MYyHKTHPOM.
M3 uHBepTHpPOBaHHON CNMpPaBOYHOH MOXHO H3BJIEKATb
CBeleHHsl O KOJIHYecTBe B MaccHBe €JHHHI HHMOpMauHH Co




3HaueHHeM NpH3HaKa, 3afiaHHbIM B 3anpoce. Ha ocHoBanuu
3THX CBEJEHHH MOXHO BBHIGHpAaTb peXHM JOCTyna K Mac-
cHBY: JH6O nyTeM Noc/eA0BaTeIbHOro NMpoCMOTpa, Ju6Go my-
TeM NPSMOro JOCTynma K BepLIHHAM, CTPYKTypHble HMeHa
KOTOPLIX TIPEABApHTENIbHO H3BJIEKAIOTC H3 HHBEPTHPOBAH-
HO/ CNpaBcYHGH.

B cHay BO3MOXKHOCTH H3BJIEYEHHS1 €JHHHI HHPOPMALUH H3
paccMaTpHB2eMOil CTPYKTYPHI NyTeM M0C/IeA0BaTe/IbHOTO Npo-
CMOTpa OCHOBKOE JepeBO H HHBEPTHPOBAHHAs CNpaBOYHas
MOTYT GbITb MPH HEOOXOAHMOCTH HOCTATOYHO JIETKO MepecTpo-
€HBHI. -
Takum o6GpasoM, MOXHO OpPraHM30BaThb acCOUKATHBHYIO
BUPTYa/JbHYIO NaMATb C HECKOJbKHMH He3aBHCHMBIMH (HK-
CHPOBAHHbLIMH NpH3HAaKaMH H o6ecnedyuTb 3(deKkTHBHOE BHI-
NoJIHEHHe MHOr0acCneKTHOro MOHCKA M0 COCTaBHOMY KJHOUY
B pasjHYHBIX pa3spesax.

SAKNMOYEHHUE

KonnyectBo o6nacteit npuMenennss 9BM Heyk/OHHO BO3-
pacraer, 1o TeMnaM POCTa BHIYHCJHTE/NbHAs TeXHHKa omnepe-
xaeT apyrue otpacau. KpynHeiine ROCTHIKEHHs COBpeMeH-
HOCTH B aTOMHOI M paKkeTHO# TexHHKe, B ¢H3HKe, GHOJNOTHH
H HCCJIEIOBAHHH KOCcMOCA OblIH Obl HEMBICJHMBI 6€3 NMOMOLLH
9/MIEKTPOHHBIX BBIYHCJHTENbHBIX MawKH. K oaHoit H3 Hau6o-
Jlee aKTyaJbHBIX o6Gsacteif npumeHeHus IBM ortHocAT cos-
JaHHe aBTOMATH3HPOBAHHbLIX CHCTEM YNpaBJEeHHs. CJIOXK-
HbIMH KomnjeKcamH. [Ipumepamn MOryT C/yXHTb 3KOHOMH-
yeCKHe CHCTeMbl MNJIAHHPOBaHHf M ONEpaTHBHOro YyMpasJe-
HHMA, CHCTeMbl YNpaBJIeHHs TEeXHOJNOTHYECKHMH OGBEKTaMH,
pe3epBHPOBaHHA aBHALHOHHLIX GHJIETOB, CHCTEMbl 00pabot-
KH PaJHOJIOKAllHOHHBIX CHIHAJIOB, YNpPaBJeHHS KOCMHYECKHMH
o6beKTaMH, 00pabGOTKH JAaHHBIX HENOCPEACTBEHHO B Xofe
npoBelleHHs1 3IKCMePHMEHTANbHbIX HCC/IeJOBaHH#l H MHOrHe
ApyrHe.

IlpenacraBasercs, 4YTo mnporpecc 4YejoBeuecTBa TpeGyer
HenpephIBHOrO YREJHYEHHA Kosan4yecTBa o6pabaThiBaeMoil HH-
¢opMauuH, H, TaKHM 06pa3oM, B YHCJIe NPOYEro OH OKa3hLiBa-
€TCfl CBA3aHHHIM C COBEPLIEHCTBOBAHHEM CPEACTB BBHIYHMCJIH-
TeJbHOH TEXHHKH.

B TeueHue MHHYBILE{i YeTBEPTH BeKa CMEHHJIOCh HECKOJb-
Ko nokoseHuit OBM, npuueM s¢deKTHBHOCTL MalLHMH MocJe-
AYIOIMX MOKOJIEHHH HAa HECKOJLKO NMOPANKOB MpPEBOCXOAHM/IA
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3(peKTHBHOCTb CBOMX NpexwecTBeHHHKOB. Ho yxe ceromns
CKOpPOCTb BBINOJIHEHHS1 BLIYHCJIHTEJIBHBIX OMepauHi KOCTaToy-
HO 6/M3Ka K CBoeMy NpHHHUHNHajabHOMY npeaeay. Onpepe-
JICHHBIE. BO3MOMKHOCTH NMOBBILIEHHS MPOH3BOAUTENLHOCTH DBM
MMEIOTCA Ha NYTH pacnapajiieMBaHHs BBIYHCAHTEJbHbIX
npoueccoB. OfHaKko pasjefeHHe mpolecca Ha HeoGXOAHMoe
KOJIHYECTBO BeTBeil, KaXKAasd H3 KOTOPbIX MOXE€T BRINOJIHATHCH
He3aBHCHMO, C OJIHOi CTOPOHBI, HE BCerAa AOMYyCTHMO, C ApY-
roif — 3a4acTyio Tpe6yeT CJIHLIKOM CJOXHOH OpPraHH3auHH.

OnHolt M3 onpefe/siOUMX TEHAEGHUHH B DPa3BHTHH BH-
YHCJIMTEJIbHOH TeXHHKH sABJsAerca pa3paGoTKa 6osee 3d-
(eKTHBHLIX cHCTeM mamsaTH. Heo6xoaMMocTb COBepLIEHCTBO-
BaHHs namaTtH OBM onpenensietcs B 3HauHTeNbHOH CTENEHH
NOTPeGHOCTAMH B CO3AaHHH GOJIBLUMX WH(OPMALHOHHBIX CH-
cTeM H GaHKOB JalHbIX, MPeACTaBJAAIOIHX c000il HenpeMeH-
HYIO COCTaBHYIO 4aCTb aBTOMAaTH3HPOBaHHO# CHCTEMHI yrnpas-
JIEliHA.

IMoBbieHke 3¢xpexkTHBHOCTH cHcTeM nNamaTH DBM npen-
nosaraet He TOJbKO MNOCTPOEHHe ¢GH3HUECKHX YCTPOHCTB
namMaTH GoJbLIOH €MKOCTH H BHICOKOTO GhICTPOZEHCTBHSA, HO
H COBEpLICHCTBOBAHHE JIOTHYECKHX CPEACTB MaHHNYJHpOBa-
HUA JaHHBIMH. DTO HaNpaB/IeHO Ha yBeJHYEHHe NMPOH3BOjH-
TeJIbHOCTH MNpouecca o6paGoTKH HHPOPMAUHMH H ynpolieHHe
6oabLIMX NPOrpaMMHBIX CHCTEM, KOTOpbie B HacTosiliee Bpe-
Mfi ABJIAIOTCA XapaKTepHHIM NpPHMEpOM HaHGoJiee CJOXHbIX
H HEeCOBEpLUEHHBIX MPOAYKTOB YeJIOBEUeCKOH JesTeJbHOCTH.

Paspa6oTka KOHLENuHH accOUHAaTHBHON OpraHH3aluH na-
MATH MOXET CNOCOGCTBOBATb pelUEHHI0 BCEBO3MOXHbLIX ac-
NeKTOB paccMaTpHBaeMoill mpobsembl. Peanusauus Goablwux
3Y ¢ accouHaTHBHOH. OpraHH3auHell YHCTO anmapaTypHbIMH
CpeACTBaMH HAaTalKHBaeTCs HAa H3BECTHbiE TEXHOJOTHYECKHe
TPYAHOCTH, B CBSI3H C YeM BaXKHeiylo poJib B 3TOM Jene
npH HCNonb3oBaHHH 3Y C NpPOH3BOJIbHBLIM, LHKJIHYECKHM
H TocJIefloBaTe/IbHbIM AOCTYNIOM HIpaloT NPOrpaMMHble Cpel-
CTBa. "

OnucanHas B Gpounope BHpPTyaJlbHas acCOLHaTHBHas
namaTb, OCHOBAHHAs Ha JHHaMHYeCKOM MeTOlle MOCTPOEHHS
HH(OPMALHOHHBLIX MAacCHBOB, 00JajaeT psAJOM CYLIECTBEH-
HBIX NPEeHMYIIECTB.

Peaju3auua Takod BHPTyaJIbHOM NaMATH NPOrpaMMHBIM
€noco6oM MOo3BOJISieT BBECTH B COCTaB MaTeMaTHYecKoro obec-
neyeHus. cymectByomnx 9BM yno6Hoe u s¢pdpekTHBHOE CpeA-
CTBO paboThl ¢ HHPOPMALHOHHLIMH MA3CCHBAMH.
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IlokaxeM Ha npuMepax BO3MOXHOCTH HCNOJIb30BaHHSA
aCCOLHAaTHBHON BHPTYaJbHON . IAMSATH.

HHpopMaLHOHHYIO CTPYKTYPY MHOTHX OGBEKTOB pa3JjHy-
HbIX THNOB YAOOHO H300paxaTb MOCPEeACTBOM rpacdoB ooLie-
ro Bujaa. B ofumem cayuae HHOOpPMaLHOHHOE coAepiKaHHe
rpaga cocTaBJAIOT HaUMEHOBAaHHs BEPLUHH H peGep H KOM-
MeHTapud K HuM. [lpuMepaMH 0GBEKTOB, KOTOpbHi€ OMHCHI-
BAalOTCA C NMOMOILBIO IpadoB, MOTYT CJAYKHTb: TPAHCNOPTHLIE
H KOMMYHHKaLHOHHble CeTH, CeTeBble IpapHKH KOMIJIEKca
pa6oT, KaacCHPUKATOpPbl IKOHOMHYECKHX TEPMHHOB H T. A.
B uacTHOCTH, ANIA TPaHCMOPTHOH CeTH HaHMEHOBAHHAMH rpa-
¢a ABAAIOTCA HA3BaHHA NMYHKTOB, HaHMEHOBaHHAMH peGep —
HaHMeHOBaHHSi  JOpOT, CBS3BLIBAIOWIMX  COOTBETCTBYIOLLHE
NYHKTBH; KOMMEHTapHUAMH K BepIIHHAM ABJIAIOTCA XapaKTepH-
CTHKH NYHKTOB, a KOMMEHTapHfiMH K peGpaM—XapaKTepH-
CTHKH COOTBETCTBYIOILHX JOpOT.

B cnydae Gosbwnx rpagoB yno6HO NMPHUMEHHTb NpeACTaB-
JieHHe HHPOPMALMOHHOTO coiepiKaHua rpada nyrteM ykasa-
HUS HAaMMEHOBAHHS BepIUHHBI H ee KOMMEHTapHs C nepeumc-
JIEHHEM HMCXOAALMX peGep H MX KOMMEHTapHeB; HaMMeHOBa-
HHA pebep 3ajaloTCsi MOCPEACTBOM YKa3aHHsi HaHMEHOBaHHi
NPHUMBIKAIOUIKX BepIUHH, NOCKOJbKY HauajbHas BeplUHHA
y Bcex 3THX pebep obwas. Kosb CKOPO KOJIHYECTBO H AJIHHA
TaKMX eAMHHL HHbOpMaUHH GyAyT NepeMeHHbIMH, AJA HX
HaKONJIEHHs! H XPaHEHHs 1eJeco06pa3HO HCNOJb30BaTh OMH-
CaHHYIO CTPYKTYpPY BHPTYaJbHOH NaMATH.

JlpyruM npHMepoM MOXeT CJYXXHTb OpPraHH3auus NMOHCKa
B MHOTOMEpHbIX NpocTpaHcTBax. PaccMaTpuBaercs caenyio-
KA THN 3agady. ViMeloTca KOOpAHHATBHL (X3, Xgy ...y Xp)
MHOXeCTBa To4eK X B MHOrOMEPHOM NMpPOCTPAHCTBE H 3ajaloT-
Csl KOOpAHHATHI Kako#-To Touku A (a,, a,, ..., a,). Tpebyer-
cl HaUTH TOYKH, NpHHaAJEKalHe MHOXeCTBY X H YJOBJeT-
BOpAIoLlHE HEKOTOPOMY YCJIOBHIO G/IM30CTH K Touke A, Ha-
npumep, TpeGyercd HaHTH TOYKY, OGJHKaiIIyl0 B CMbICje
3BKJIMJOBOH METPHKH, HJH TOYKH, HaXOAsluHecs B 3ajaHHOH
OKPeCTHOCTH, M T. . Takoro poja 3ajauu BO3HHKAIOT NpH
pacno3HaBaHHWH 00pa30B, MOJEJIHPOBAaHHH CHCTEM H psfe
ApYyrux npotsem.

oblieM ciay4yae AJisi pelleHHs TMOCTaBJEHHON 3ajauu
HEOJXOAHMO MOJIHOCTbIO NMPOCMOTPETb BCe TOYKH MHOXKECTBA
X ¥ conmocTaBHTb HX C 3aAaHHOM Toukoit A. OnHaKo BO MHO-
THX KOHKDEeTHBIX 3aflayaX cJeyeT H3YYHTb BO3MOMHOCTH
JIoKaau3upoBath npocMotp. las storo paso6veM MHOromep-
Hyl0 06sacTb, B KOTOPOH COAEpXKATCA TOYKH MHOMKecTBa X,
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Ha MHOTOMEpHBIE NapaJjiieJienuneAbr cO CTOPOHaMH, Mapale
JeIbHBIMH KOOpAHHATHBLIM ocsiM. [lns nosyyaemoro pasGue-
HHS JIerKO YCTaHOBHTb NpPaBHJO HyMepalHH NapaJjuJiejienH-
TIeloB, H, TaKHM 06pa3oM, KaXAOMy NapaJuieienuneany Mox-
HO NOCTaBHTb B COOTBETCTBHE SIYEAKY acCCOUHATHBHOA BHD-
Tya/nbHOM namaTH. Bce ToukH, monanaiomue B OQHH H TOT XKe
napaJieienunell, NOMeLAIOTC B AYEHKY NaMATH, HMEIOLLYIO
HOMep 3TOro napaJjJjejenunena. Takoe NpeicTaBjJeHHe HH-
¢dopMalHH A1 pacCMaTpHBAaeMOro THMa 3ajaY XOpOLIO COrJa-
cyercss €O CTPYKTYpHO#l CXeMOM accOUHaTHBHOH BHPTYyalb-
Hoit mamaTH. [Ipn noucke cHauana BHIYHCIASIETCA HOMep Na-
paanenenunena, B KoTopblfi monagaetr Touka A, a 3atem Aas
TOYEK, NMOMEIIEHHHIX B SIYeAiKYy C 3THM HOMEpOM, NyTeM HX
NI0C/IEI0BaTe/IbHOrO NPOCMOTPA BLINMOJIHSIETCA TpeGyeMasi mpo-
ueaypa BbiGopa.

Opranu3anus 3¢ HeKTHBHOrO MOHCKa JAaHHBIX MO PasJiHy-
HbIM KPHTEpHAM NpeAcTabsier co6of LeHTPaabHylo npobJe-
My B Jejie NOCTPOeHHss HHPOPMALHOHHBIX cHcTeM. Cl0X-
HOCTb 3TOf npo6JieMbl BbI3bIBAaeT CTpEeMJIEHHE pa3rpaHHYHTD
G&HU3HYeCKHHl H JIOTHYECKHI YPOBHH MaHHMYy/JIHPOBaHHS JaH-
HbIMH. KoHCTpyHpyeTcsi HeKasi a6CTpakTHas cxeMma, B paM-
Kax KoTopo#i MOryT 6bITb AOCTaTOYHO YAOGHO MpeACTaBJIeHbl
AaHHBle pa3HYHOf NPpHPOALl. CiaefyeT 3aMeTHTb, YTO Ha JIO-
rHYecKOM ypoBHe Ji00Oble cxeMbl HHQOPMALHOHHBIX CTpYK-
TYp 3KBHBaJEHTHb. DTO yTBepXJeHHe MOXHO paccMaTpH-
BaTb Kak arajor tesuca Uépua, cornacHo KOTOpomy siBJf-
IOTCSl 3KBHBAJIEHTHHIMH BCEBO3MOXKHble (HOPMYJIHPOBKH no-
HATHSA BLIYHCAHTEJIBHOrO ajroputMa. Bompoc 3akniouaercs
TOJILKO B TOM, HaCKOJIbKO 3¢ peKTHBHA peasiM3allUsi TOA HJIH
HHOM CXeMbl C TOYKH 3peHHsl NPOBeleHHsl MOHCKOBBLIX onepa-
uuii. B cBI3M ¢ 3THM OrpaHHYeHHs, HMeloliHecs Ha ¢H3H-
4eCKOM YpOBHe, HESIBHO HOBJIEIOT Haj BO3MOXHOCTSIMH Bbi-
6opa Ha JlorHueckoM ypoBHe. B yHuBepcasbHBIX HHpOpMa-
IIHOHHBIX CHCTeMax Mepej MPOrpaMMHCTOM BO3HHKaeT BeChb-
Ma HenpocTas 3aflaya HaxoXJEeHHs PalHOHaJbHBIX NyTed
HCMOJIb30BaHHS BO3MOXHOCTefl, NPefOCTaBJSEMbIX CHCTe-
moft. BeiGop ynauHoft opraHH3alHH Tpe6GyeT 6OJbIIOrO ONbi-
Ta paboThl ¢ CHCTEMOM; B cilyyae HeylauyHOro Boi6opa pyHk-
LIHOHHPOBaHHe MHGOPMALHOHHOM CHCTEMBI MOXET OKa3aTb-
csi KpafiHe He3((eKTHBHLIM, UTO MOXKeT motpe6oBaTh NOJ-
HOMt nepecTpofiKH HHHOPMALHOHHBIX MACCHBOB.

PaccMoTpeHHBle cioco6b OpraHH3alHH BHPTYaJbHOR ac-
COLMATHBHOM MaMSITH Ha OCHOBe AHHAMHYECKOr0 MeTOAa
no3poJsioT 3¢p¢$eKTHBHO NPHMEHHTb MOAYJbHHIA NPHHUMN
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NnocTpoeHHa HHQopMauUHOHHBIX cHcTeM. ITytem BmiGOopa co-
OTBETCTBYIOLLEro cnocob6a opraHH3auMH BHPTYaJbHOH acco-
[HaTHBHON MaMSATH A/ Pa3JHYHBIX HHOOPMAUHOHHBIX 06b-
€KTOB MOXXHO NMOCTPOHTb CBOH MPOrpaMMHBIA MOAYJb; Kax-
Ablii U3 TaKHX MOAYyJeil HMeeT onpeleseHHbIi Habop mapa-
MEeTpOB, BapbHPYsl KOTOpPble MOXHO MOJYYHTb KeJaaeMyio
npo6/ieMHYI0 OpHEHTalHI0 6aHKa JaHHHIX.

Taxko#i noaxoa, B 4YaCTHOCTH, GblJl peasiH30BaH B HH(Op-
MalHOHHON CHCTeMe AJii 3KOHOMHYECKHX 3ajady, paspabo-
taHHOll B WHcTHTyTe nmpoG/iem ynpasJjeHHs. B cocras stoit
CHCTeMBl BKJIOYeHbl 6aHKH JaHHBIX M HEHOpMAaLHOHHBIX
06BbeKTOB Tpex THNOB: AJii 06BEKTOB, HMEIOLHX CTPYKTYpY
rpada obiero Buja, 1/ 06bEKTOB, HMEIOWHX CTPYKTypy
AepeBa, H A/ HeCTPYKTYPHPOBAaHHLIX 06bekTOB. OO6BeKTHI
nepBOro THNa oTo6pakaioT KaaccHPHKaIHOHHbIE OTHOLIEHHS
'Ha MHOXeCTBe 3KOHOMHYECKHX TePMHHOB, 06beKTH BTOPO-
ro THMa CJAyXaT JAJs NPeACTaBJeHHs] COCTaBHBIX MOHCKOBBIX
NPH3HAKOB 3KOHOMHYECKHX NMOKa3aTeJed. [Ipn Haauyuu 6an-
Ka JaHHBX AJs 0GBEKTOB, HMEIOLIHX CTPYKTypy rpada oG-
uiero BHAA, co3naHve 6aHKa NAHHBIX AJs OGDBEKTOB C Ape-
BOBHJAHOH CTPYKTYpPOH HMEEeT CMBICA MOCTOJIbKY, MOCKONbKY
B NMepBOM CJyuyae peajH3ylOTCS JIHLIbL MOHCKOBHE OMepalHHy,
CBfi3aHHHE C NepexojaMH MeXAy CMEeXHBIMH BepIIHHAMH,
a BO BTOpOM cJiyuae Tpebyercs 3¢QeKTHBHBIA NOHCK MO 3a-
npocaM, GpopMyHpyeMbiM B BHAEe LIENOYKH BEPLIHH HA MYyTH
OT KOpHfl K KOHIEeBHIM BepliHHaM. B paccMaTpuBaemoit HH-
(opMaLHOHHOR cHCTeMe GaHK HECTPYKTYPHPOBAHHBIX 06b-
€KTOB HCMOJIb3YeTCs AJIA MOCTPOEHHs CJIOBaps HAeHTH(HKa-
IIHOHHBIX WH(POB 3KOHOMHYECKHX TEPMHHOB. DTOT 6aHK OC-
HOBBIBAeTCSl Ha HEKOTOPOH Pa3HOBHAHOCTH BHPTYaJbHOM ac-
COLHAaTHBHOM NaMATH C MOHCKOM MO NPOCTOMY KJIOuy, CTPYK-
Typa conyTcTBylollefi HHPOPMaLlHH B HeM He ompejesercs,
H nporpamma JAJs ee o6paGoTKH B cjayyae HaJLOGHOCTH
JOJXKHA CO3[1aBaThCsl CaMHM noJjib3oBaTteneM. IlpumeHenme
cloBaps HAeHTHQHKALHOHHBIX WHGPOB pewiaer npobiemy
aBTOMAaTHYeCKOro KoaHpoBaHHs. Ilpun 3ToM OTKpHIBaloTCA
JOTIOJIHUTE/IbHBIe BO3MOXKHOCTH: YCTpaHeHHe CHHOHHMHue-
CKOfl HEONHO3HAYHOCTH, KOPpPEKIHSI Onpele/leHHEIX THMOB
oWHG6OK, cOrsiacoBaHHe CHCTEMHOrO H MOACHCTEMHOrO KOAH-
pOBaHHA, KOTOpOe NMO3BOJISIET OPraHH30BaTb MEXCHCTEMHbIE
o6MeHb! 6e3 mepeKOAHPOBKH. Peann3alus yKa3aHHBIX BO3-
MOXHOCTEHl He BLI3BIBA€T CYIIECTBEHHOrO YMEHbIIEHHsl CKO-
POCTH BLINMOJIHEHHs MOHCKOBHIX omepauuit. Caeayer Takxe
OTMETHTD, YTO B CJIOBApe YAaJloCh OPraHH30BaTh NPOBEAEHHE
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NOHCKa B ABYX HanpaBjieHHAX — OT CJIOBAa K HEREHTH(DHKATO-
py H oT HaeHTH}HKATOpa K C/lOBy — 6e3 HHBEPTHPOBAHHSI
HCXOJHOrO MaccHBa.

MoxHo 6bl10 66 NPHBECTH PsAA APYTHX NMPHMEPOB HCMOJb-
30BaHHsi Pa3paGOTAaHHOrO .M€ToAa NOCTPOEHHA AacCOLHATHB-
HOM BHPTya/JIbHOH mnaMATH. IDTOT MeToj LeJecooGpaseH
B OCOGEHHOCTH, KOTAa HMEOT Je/io C GOMbIIHM KOJHYECTBOM
JaHHBIX MNepeMeHHOro obbeMa H MEHsoUeHcs CTPYKTYpH.

IMpuHUMNBl accOUMaTHBHOA OpraHH3alUM MAMATH, OMHCAH-
Hple B 6pouwiope, MOTYT CJAYXHTb OCHOBOH /ISl NOCTPOEHHS
SPPeKTHBHBIX CHCTeM YMNpPaBJEHHA NaMATbIO COBPEMEHHbIX
1 6yayuux IBM.
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