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KHHra mocBsAmaeTcs OMHOMY M3 Ba)KHeHIIMX pasfesioB BHIYACIH-
TeJbHOX TeXHHMKH — YCTPOACTBAM, lpefHasHAYeHHBIM JJIA XpaHeHHA
mHPopManmn. PaccMaTpPHBAOTCA HOPHHOANK ReHCTBAS DPAsMYHLIX B8a-
TMIOMPXHAIOIMHUX JJIEMEHTOB H MX KOHCTDYKIMH, OCHOBHble CXeMbl M Xa-
PAKTePHCTHKA YCTPOUCTB XpaHeHHA, a TAaKKe BONPOCH HPHMeHEeHHA
3aI0MAHAIOMUX YCTPOUCTB B BHIYACIHATENHbHOK TeXHHKe M IPHBORATCA
KpaTKde CBelleHNA 06 MX WCIOJH30BAHMM B aBTOMATHKe, CBA3W, B Hayd-
HOM 3KCIIepMMeHTe M T. 1

KHnra paccumTaBa Ba WH)KeHeDHO-TEXHHYeCKHX paGpPTHMKOB, B8a-
HATBIX B 06JIACTH BBLIYHCJIATENbHOX TEXHHMKW, AaBTOMATHKH|M CMEKHBIX
006J1aCTAX, a TaKMe Ha CTYAEHTOB DJIEKTPOTEeXHWYECKAX BYBOB COOTBET-
cTBylomnax npodniett.

3-3-14
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MPEJUCIOBHE KO BTOPOMY HM3XAHHIO

3a mcTeKmme mocie ePBOTO WB/[AHAA KHATH (1961 r.) Bocemb aer
TEOPMA W TeXHWKA YCTPOMCTB XPaHeHWA NMCKPeTHO# MHPOpManmn
OpOJABMHYJINCH AaNeKo Bmepen. MoXHO cuMTaTh, 4TO 33 ITH TOAH U
GRICTPOJIEACTBEE, W €MKOCTh 3aIOMHEHAIOMAX YCTPOHCTB 3JeKTPOHHHX
[AGPOBHIX BHYACIATEIbHHX MAIINH YBeJIMIMINACH B CpeHeM IpHGIN-
3MTENBbHO HA MOPAMOK., OTO GHIJIO JOCTHTHYTO KaK 3a CYeT COBOPINeH-
CTBOBAaHHA YCTPOHUCTB, YK ONMCAHHHIX B IE6PBOM M3JaHHA KHWTHU
(rmaBEEIM 00pa3oM 3aNOMHHAIOMHAX YCTPOACTB HA PA3IMIHHX deppo-
MarHATHHIX 3JI€MEeHTaX), TaK M 3a cYeT paspabOTKH B T@UOHM® HOCJEJI-
Hero [eCATHJIOTHA PAfAa HOBHX YCTPOHCTB.

K rakuMm HOBHM paspaGoTKaM, CYIeCTBOBABIIAM B IPOHIIOM JeCH-
THJIeTAA JAINb B 3aPOAHIIEBOM COCTOSHHW, MOKHO OTHOCTH 3aIOMH-
HAIOIIAe YCTPOMCTBA HA TOHKAX MArHATHHX IUIGHKaX, KPHOTGHHE® X
OITO3JIeKTPOHHKE® YCTPOACTBA, 3aIOMHHAIOMAG® YCTPOACTBA HAa HOBHIX
HOJYyIPOBOANMKOBHX OPHOOpax — TYHHEJIBHHX JHONAX, MOTaJJIo-
OKCHHO-IIONYIpPoBogHEEKOBEX TpaHsuctopax (MOII-rpamsmcropax) m
pAx Apyrux. Boabsmyio peBOMIONUOBH3MPYIOIIYI0 POJIb B yJIydYIeHAR
IapaMeTpoB CPEACTB XPAHeHAA MHQOPMAIMH CHTPal M ofmmi mpo-
rpecc pajModJeKTPOHHKHA B HANPABJIEHAN COBEPIIEHCTBOBAHHSA TOXHO-
JIOTHE, TOABJIEHAA WHTEIDAJBHHX CX6M, IPAMEHOHHAA B CX6MaX yIpaB-
JIeHNS HOBHIX, 3HATHTENbHO 60s166 GHCTPOAEHCTBYIOMAX TPAHIHCTOPOB
7 HOBHIX CXEMHHIX pDemeHHA U T. X.

Bce a31H 06cTOATENBCTBA BHHEYARIA aBTOPA IOYTH IOJHOCTHIO Iepe-
paboTaTh KHHTY OpHM IIOITOTOBKEe ee BTOPOr0 W3NAHWA. Y IATHBASA
HEe0GX0AMMOCTh TONOMHEHHA KHUIM HOBHM MaTe€pPHAJIOM HOPHA HEKOTO-
poM coxpamernmu ee obmero o0’beMa, aBTOP BHHYMKIEH ORI aHGO
MOMHOCTHI0 HCKIIIATH HEKOTODHEe MAaTepHaJhl, Ju60 3HAUATEIHHO
COKPATATHh MX H3JI0}KeHWEe. B 9acTHOCTU, MOJTHOCTHIO MCKIIOYGHO OIM-
CaHHe PerHCTPOB W TPHUITEPOB, KAaK DJIEMEHTOB IIAPOKO OOMCAHHHIX
BO MHOTHX KHHTAaX II0 PafMO3JEeKTPOHMKE.

Iloutm BTpoe coKpameH o0GBeM OOMCAHAA JIEKTPOCTATHICCKHEX
YCTPOHCTB XpaHeHHAsA HA KOHIEHCATOPAaX WM 3JIeKTPOHHOJYYEBHX TPYO-
Kax, KOTODHe HAXOJAT CeiJac BechMa OrpPaHHICHHOe NPUMEHOHHe.
Boiee 9eM BTpoe COKpalmeHa TaK:ke Ii1aBa, HOCBAMEHHAS YCTPOMCTBAM
XPaHOHHA HA JMHEHAX BafiePiKKH.

1e 3



B 10 »te Bpema 3HaumTeNbHO pacmmpeH o6’beM IiaB, B KOTOPHX
paccMaTpuBaOTCA (eppPATOBHE Cep/IeYHAKH KaK 3amoMUHAOIMeE diIe-
MeHTH ¥ 3aIOMUHAIOMHE YCTPOHUCTBA HAa (beppmonux COPeYHMKAX .
B oTmensHEIX riaaBax onmMcaHH 3amOMHHAION[AE YCTPOHCTBA HAa MHOTO-
OTBePCTHHIX INIaCTMHAX M (epPPATOBHX 3JIeMEHTaX CO CJIOMHHIM Mar-
HHTONPOBOAOM (ri. 7) M Ha TOHKAX MATHHTHHX IUIeHKax (ra. 8).
Hapany ¢ MatepmanamMu mepBOro M3jaHUs H HOBHIMH JONOJHEHUAMH
HCI0JIb30BAHK TAK/Ke MaTepHaJH W3 KHUTH aBTopa «BucTpopeiicTByIoO-
mue GeppoMarENTHHE 3aMOMAHAIONEE YCTPOUCTBAY, «JHeprusmy, 1964.

Bo BTOpOE ®3aEWe BBemeH pAA HOBHX raas. Tpu u3 HMX TOCBA-
IMeHK HEKOTOPHIM BOIpOCaM, OGIIMM [JIA BCeX YCTPOMCTB XpPaHEHHA.
Tak, B ri. 2 paccMarpmBaioTcsa HPOGJIEMEH OPraHM3alUd LaMATH
B IuppOBHIX MamImHAX M METONH HOMCKAa ¥ BHOODKH MHPOpMAanun.
B ra. 15 manaraioTca KpaTKMe CBeJieHHf O CXeMaX yNpaBJeHAA U
B Ta. 16 — 0 HaJIE)KHOCTH 3aMOMUHAIOMEX YCTPOUCTB.

HKpome Toro, Bo BTOpOM M3JaHMM KHHTa JONONHEHA OTAENbHOM
rjaaBoi, NOCBAMIGHHOH IOCTOAHHKIM 3aNOMHHAIOIMIMM YyCTpoicTBaM
(ra. 14) m TpeMsa riaBaMH, B KOTOPHX M3JIaralOTCA CBeJCHHA O HOBHIX
NMEePCHEeKTHBHHX HAOPAaBICHUAX TEXHUKH XpaHeHAsA MHPOPMAIMH:
3aMOMMHAIOIIAX YCTPOMCTBAX HA NOJYOPOBOAHAKOBHX mpubopax
(rx. 10), xporennnx (ri. 11), ONTHYECKAX H ONTOITEKTPOHHHEIX 3aI0-
MHEHalomux ycrpoicreax (ra. 13).

XapaKTepuCTAKA M mapaMeTpH 3aNOMAHAIMEX YCTPOACTB ompe-
JeJAITCA He TOJbKO TUIOM BHIOPAaHHHX 33aNOMUHAIOIAX 3JIEMEHTOB,
HO ¥ XapaKIePHCTHKAaMH 3JEKTPOHHHX cxeM ympasienma. OpHaxo
B KHHT® COJICPKATCA JAIIb BeChbMa KPAaTKOe MX ONHCAHEE, KOTOPOE
HOCHAT 0030pHHA XapaKkTep. JTO IPOJAHKTOBAHO CIeAYIOIUMH OPHIH-
HaMA. ABTOp ORI }KeCTKO OrpaHWYeH HpeJelJbHHM 00beMOM KHHTH H
MO3TOMY, COCPENOTOYMBAA OCHOBHO® BHMMaHHe HAa CIeNEPHIECKAX
9JIEMEHTaX YCTPOMCTB XPAaHEHWsA — B3aNOMHHAIOIAX 3JeMeHTaX H HUX
OpragMaanyy B HAaKONWTENM, BHHYKAEH OB OTKasaThCA OT HOXPOO-
HOI'0 ONMCaHHMA HecmenmpmuecKmXx GIOKOB CXeM yIpaBieHHS, TAKHX,
Kak pemuppatopsl, ¢opMmpoBarenu, Kiiogd, ycunnrend. [Iprunum-
OHAJbHEE CBeeHHA O pafoTe ITHX 3JIEMEHTOB MOT'YT OHTh mOYepI-
HYTH H3 psAaa paGoT mo MMOYJIbCHON TeXHUKe.

ITouyt mosHOCTHIO OOGHOBIER M COKpamieH 1o 00BeMy CIHCOK
adatepatrypul. Bo BTopoe m3faHHe BK/IIOYEHH TOJBKO OCHOBOIIOJATalo-
mye ® o030pHbIE JHTOPATypPHbHe MCTOYHHKH W Te HCTOYHMKH, Ha
KOTOPH® IPUBOJATCA’ CCHUIKU B TEKCTe KHNTH.

YumthBas, 4ro nepsoe M3jaHHe KHATH YiKe IIUPOKO HCIOJb30Ba-
JOoCh CTYNEHTaMH pAfa BY30B HPW HM3yYeHNM ‘HEKOTOPHIX Pa3/ieloB
Y4eGHEX KYpCOB, aBTOP CTPeMHJCA K H3JOKEHMI0 Marepdaja Ha
TaKOM MeTONHYeCKoM ypOBHe, KOTOPH# ofecneumn On 1uenecoofpas-
HOCTh HCNOJb30BAHHA KHMIM B KadecTBe ydeGHOro mocobmsa mis
CTYZIeHTOB COOTBETCTBYIOIETo Npodnis.

ITo npocs6e aBTopa 3HaUMTENbHASA YaCTh BTOPOH IIABH (3a HCKIIO-
genueM § 2-1) manmcana B. II. KyssmuanM, Kpome Toro, aBTopoM mpu
HADMCAHHE KHATH B OTAEABHHX MeCTaX HCIOJIb30BAHH (parMeHTHl
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crareif, HanucaHHEX UM coBMectHO ¢ 1. H. Anbamaxom, I'. 1. Anky-
nuEOBHM, P, A. JlameBckuM ® 1p. ABTOp BHIpa)KaeT MM BCeM IPH3HA-
TeNIbHOCTh 32 COTPYAHHAYECTBO.
ABTOp CuMTaeT CBOMM NMPHATHHIM JI0JITOM BHPa3uTh (GJarogapHOCTb
" BCEeM, NPOYMTABIIAM PYKONHUCH U €@ OTHeJbHHE IVIaBH M IPEXKIe BCero
CBOMM COTPYAHHKaM Io Kadenpe Buumcaurenbnoil Texamku Cesepo-
3anagHOro 3a09HOTO MOJHTEXHHYECKOro MHCTUTYTA 3a BECbMA I0JIe3-
Hhle 3aMeYaHHA W coBerH, a taike H. B. Kpaitamep u B. 3. I'opnon,
KOTOpHIe 0Ka3anu 6oJbIIyo IOMOULb B MOATOTOBKE PYKOIMCH K meJaTH,
Bce moxxenanus 06 ynydiIeHHN KHATH M 3aMeYaHHUA 00 MMEIOMUEXCA
B Hell HefocTaTKax mnpockGa HampasiaATh mo axpecy: JlemmHTrpap,
H-41, MapcoBo moxne, 1, JleHMHrpajcKoe OT/eJeHHe H3IATEIbCTBA
«JHepruma». }
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n3 HPEI[HCJIOBHH K NIEPBOMY U3[JAHUIO

. PasmooGpasnnie ycrpoiicTBa, npefAHA3HAYCHHHIC A XPaHEHMs!
naOPMALIAM B AUCKPETHOM GopMe, HAXOJAT B HACTOAMIEE BPEMs MUPO-
Koe NprAMeHeHEne BO MHOTHX 00JIacTAX HayKu W texHUKN. HaubGomasiree
Pa3BUTHE 3TH YCTPOHUCTBA MOJAYIMJIM B TeYeHHe HOCIENHEro JecAaTHie-
THA B CBA3U ¢ GYPHHIM IporpeccoM B 06JacTH 3JEKTPOHHON BHIYHC-
JIATENIbHOM TeXHMKHM MUCKPETHOrO HAefcTBMA. 3aOOMUHAKIIHE YCTPOi-
cTBa, pa3paGoTaHHEE CHEOAANBHO J[IA BHUYMCIMTENbHEX MalIWH, BCE
Jamie OPAMEHAIOTCA TaKKe B aBTOMATHKe W TeJeyHpaBJIeHHM, B IPO-
BOAHOX HW PAfWOCBA3H, B DPAJMOJOKAONH, B TEXHAKe (PW3AIECKOr0
9KCOEePUMEHTa M APYTHX 00JacTAX.

OpHaKo M0 HACTOAMEr0 BPeMeHH HH B OTeYeCTBEHHOH, HA B 3apy-
Oe;xkHOM auTepaType Her paboT, B KOTOPHX pacCMaTpPUBAJHCh OH
JOCTAaTOYHO DOJTHO NPHHOMIOH JeACTBAA DPAa3JIMYHKX 3aNOMIHAIOMAX
YCTPOHCTB W WX IPHMEHEHHE. '

ITogoGaKe cBegeHWA pPacCPefOTOYCHH B GOJBIIOM KOJIMYECTBE
OTHeNbHHX CTaTeH B COBETCKHX M MHOCTPAHHHIX JKYpHAJNaxX, a TaKxKe
B OT/EJbHHX IJaBaX KHAT 1O 3JIEKTPOHHKHM INEQPOBHM BHYHACIATONb-
HEIM MamI@AHAM.

Taxroe moJio;KeHWe 3aTPyAHAET 03HAKOMJIEHME C 3aIOMAHAIOMUMA
ycTpoiicTBaMH M BHOOD HOAXOAAMEro WX THIA.

I co00paKeHHUA W MPABEJIH aBTOPA K MEICIHM CO3[aTh IPeAIarae-
Myl paboTy, IOCBAIEHHYIO H3JI0)KEHHI0 OCHOBHHX CBeJeHHA 00
YyCTPOMCTBaX XpaHEeHNA AUCKpeTHOX wWHPopMammu. OrpaHnYeHHHIH
00'56M KHUTH 3aCTABHJ OTAATH OPEJIOYTeHWE PACCMOTPEHHIO OCHOBHHX
OPUHEOANOB PAaGoOTH YCTPOMCTB M ONMCAHMIO MX CXeM H KOHCTPYKUMU
Oepel mMOgPOOHKIMH pacdeTaMd OTHEJBHHX Y3JIOB.



FrIABA ITEPBAA

OBMUE CBEJEHUA OB YCTPONCTBAX XPAHEHWA
JUCKPETHON WHO®OPMAIMN

1-1. KpaTkmii 0630p pa3sBuTHA YCTpoiicTB XpaHeHAsas MHPOpPMANHH

- Besa mcropma pasBUTHA MAaTePHANbHOM M JYXOBHOM KYJBTYPH
Yel0BeYeCKOro o0mecTBa, KaK M KH3Hb KayK[OTO OT/eJbHOTO delo-
BeKa, HePa3pPHBHO CBA3aHA C IPOIECCAMH MOJNYYeHHs, HaKOIJIeHWA,
npeo6pasoBaHEA W MCIOIb30BAaHAA Pa3zHO0OPa3HOiI MHGOPMAOWH H
B3aWMHOT0 o0MeHa e€io.

C 3THMHE mpoleccamu, 10 CYTH fiela, CBA3aHA }KU3HENEeATeIbHOCTh
H 110060r0 KEBOTO OPraHE3Ma, UCTOYHMKOM MHQOPMALAH IS KOTOPOTO
ABIACTCA OKPY)KAOIMAA €ro MaTepHaJdbHHIH MHD, a KaHajlaMd, IO
KOTOPHM nocrynmaeT mEQOpPMaNMsa, — OPraHH YyBCTB. BeA BocIpHHE-
MaeMas opragmsMoM mHQOpMan®A B ‘TOH WIM HHOH CTemeHHE (QUKCH-
pyercsa, HAaKAIUIABAeTCA OPraHM3MOM ®W, B YaCTHOCTH, €r0 HEePBHOHM
CHCTEMOi, U COXpaHAeTCsA, 3aIOMHHAETCA HAa Gosee MJIW MeHee MJIH-
TeabHOe BpeMsa. Hakomell, ompejeneHHO® KOJHYeCTBO WHPopManmmd,
CBA3aHHOO ¢ Ba;KHeMMUME (YHKIHMAMH KUBHX OPraHA3MOB, HX IIOBe-
IEeHNEeM M NPHCHOCO0JAEMOCTHI0 K YCIAOBUAM CPEeAH, IepefaeTcs
HOOTOMCTRY. ) -

Mexagnam HaKOILUIEHHS, COXPAHEHHA W IepeJavYd N0 HACIEHCTBY
uHPOpPMAIUM B }KUBHX OPTaHM3MAaX, BHIPAOOTAHHHE HA OPOTAKCHHH
MHOTHX MUJIJIAOHOB JIET YBOJIONMOHHOTO PA3BHTHA, BeChMa CoBepIIe-
HeH, THOGOK U 3KoHoMAYeH. [locTaTouHO CKa3aTh, YTO 3aNOMHHAIOMAA
cnocoOHOCTh (MHPOPMAIMOEHAA €MKOCTH) YeJ0Be4eCKOro Mo3ra M3Me-
pAeTCA MWIIHAPAAMM [BOMYHHX eAMHHUL (OHT) mpm BecbMa MAajoM
o6’beMe M HAYTOKHO Majloi 3aTpaTe dHEPTrHH HOPAAKA eIWHHUI[ BATT.
K coxkanenuio, aTotr BechMa COBePIIOHHK A MeXaHM3M IaMATH, KOTOPH#
MOT OH CITY;KUTh HWH)KeHepaM IPoo0pas3oM JJiA CO3MAHMA TeXHAIECKUX
CpeICTB 3aIIOMAHAHUSA, B 3HATATEIHLHON YaCTH elle He PACKPHT HAYKOM.

OnHAKO HEKOTOpHE IOKAa3aTeJHd OPraHOB HEPBHOM CHCTEMH, KakK
YCTPOHCTB. XpaHeHWA MHPOPMANMM, JajJeKhm OT coBepmeHcTBa. Tak,
3apUKCUPOBAaHHYI0 B HUX HHPOPMALMIO CO BPEMEHEM OKa3HBAGTCH
OeBO3MOKHHIM BOCHPOM3BECTH — YeJOBeK MOCTeINeHHO 3a0hHBaeT 3a-
noMaenHoe. IoaTOMY yiKe mepBOGHTHHI 9610BeK MONb30BAJICA TAKEMHA
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OPAMATHBHEIME BCIIOMOraTeJIbHHIMHA CPEJCTBAMHA IAMATH, K4K, HanpH-
Mep, HaJjlaMHBaHWE BETOK WM CKJIAJHBAaHAEe KaMHEH [JIA 3amOoMAHA-
HUA OYTH M MeCTa, 3apyOKE AJd 3anoMuHaHUA AHEHA H T. n. OxHAKO
HamGouabIlee PacOpOCTPAaHEHHe MONYIWJI CaMhlii ymoGHHE — rpadu-
YecKHil cnocof xpaHeEMsa W nepemaum uHpopmarmm. OH Befer cBOE
Hayaj0 OT HACKAJbHHX PHCYHKOB (meTporimdoB) depes meporTHPH
K COBPeMeHHHM OYKBOHHO-3BYKOBHM aJIQaBHTaM.

PucyHOK m pasnmgemie BHIH Tpad@uecKoro mACHMA, IOJyYMBIIHE
MUPOKOe PasBATHE M PACHPOCTPAHEHHE Yie B rny6oxon APEeBHOCTH
(3a HeCKOJAbKO THCAYENETHH [0 HAIed SPH), ABIAIHECEH /[0 HEJaBHETO
BPEMeHH MOYTH €[HHCTBEHHHIMA H BechbMa 3Q(eKTHBHHMH CcmocobaMm
IUINTEeIbHOTO0, B Te€UeHAE COTOH ¥ THCAY JieT, XpageHns pasHooOpas3noi
wEdopMannu. ITH CPEACTBA HO3BOJHMIH IPEOOJEeTh eUle OfUH HeJo-
CTaTOK MaMATH dYeJlOoBeKa — OTpPaHMYEHHOCTH ee oO0beMa. B camom
Jele, KaK HU BeJMKAa 3aMOMUHAIOMAS eMKOCTh MO3ra 4YeJOBeKa, OHA
CTAHOBHTCA HEJOCTATOYHOM [0 Mepe pacIIdpeHHs cBefeHWil 00 OKpY-
JKalOMeM MHpe, O IOCIAEeJ0BATEJIbHOCTH M XapaKTepe pasiImYHHIX
coOutmit & T. 1. Jlo moABIeHAs TMCEMEHHOCTH BCA TaKasa MHPOPMALUA
mepegaBajach IJIAaBHHM 00pasoM H3YCTHO OT MOKOJERHEA K NOKOJEHHIO
H, eCTeCTBEHHO, IPA 9TOM B 3HAYMTEJIbHOH CTONCHM TepAIach B HOBep-
rajach GONBUIIAM HCKaKEHHAM.

Pucyskm @ nHECbMEHHHE [JOKYMEHTH IO3BOJHJIM YeJI0BEYeCTBY
HAaKAIIABATh M HAJE;KHO COXPAHATH BCE OOJbIIEe KOJIMYECTBO PA3HO-
[obpaageitnreit madopManuu. PaspaTue Bcell HAYKH U KYJbTypH Hepas-
PHBHO CBA3aHO B HACTOsIee BpeMA C HHCHMEHHHIMH JOKYMEHTaMu,
B KOTODHX KOHIEHTPEDPYIOTCA HAKaIlJIMBAeMHe YeJ0BEKOM B3HAHHA.
BameiimuM 5TanmoM B 3Tod objsacTE sABHIoCh M3obperenue B IX B.
B Kurae kamroneuaramns, koropoe B XV—XVI BB. Bo3AMKIO U TTONY-
9MI0 IMAPOKOe pacupocTpaHerde B EBpome. 3a mcrekmuit uctopuye-
CKHH mepHoj TeXHAKA KHATONEYATAHHs IpeTepmesa OTPOMHEIE M3Me-
HOHOA — OT flePeBABHHX M MeTaJUIMIeCKHX I'DAaBHDPOBAHHHIX [OCOK M
OePBHX «HOJBHKHBIX» JHTED [0 COBPeMEHHHX JHHOTHIIOB, aBTOMATH-
9eCKHX HAGOPHEIX MAmMEH M GRHICTPOXONHHIX POTAIMOHHHX MAMIAH.
CrpeMuTeIbHOE H BCe YORICTPAIOMEECs PA3BATA® HAYKH U TEXHAKH 32
mocJiefiHee CTOJIeTHE, a TAKKe YCOBEePHIeHCTBOBAHHE TeXHHKA KHHTO-
OeYyaTaHdsA INPHBEJIH K OrPOMHOMY DPOCTY THDaskefl KHHUT, raser H
JKYDPHAJOB, T. €, IOTOKOB HHAPopManud, 3a¢AKCAPOBAHHOK cocoGaMu
KH@roneuataHua. Jlaske oTHocmTenbHO HeGonblome GuOIMOTEKH BMe-
AT yKe ceddac KonudyecTBO MHPOPMALUHU, NpeBHIIAIONEe BO3MOK-
HOCTH 3aIIOMAHAHNA YeJ0BEKOM, a IPOAOKAIOMAE BO3PACTATh IOTOKH
neyaTHOM MHPOpMAlME Bce HACTOATEIbHEE CTABAT HA IOBECTKY AHA
BOIIPOC 0 cIocofax 3HAUATENbHO 0ojiee SKOHOMHYHOIO €€ COXPaHEeHHsA
Ipd MEHbIIAX reOMETPHYECKHX pasMepax XpaHuiaum. FTak BO3RHKIO
MEKPOQHMIBMUPOBAHAE, T. €. 'U3TOTOBIEHW® HA cbororpa(bnqecxoﬁ
IUVIeHKe CHIBHO YMEHBINEHHHX Kommii ¢ OPUrHHAJNOB DyKomUHCel,
KHOAT, YepTe}eis u T. X.

Haoﬁpe*renne dororpapum parmpyerca 1839 r., Korma ¢pammys-
ckuit xypoxamk JI. Jlarep mpemnoxEn cmoco6 ¢ororpadmposanus,
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H3BecTHH moji HasBanueM parepporumnun. IlociegoBaBimee 3arem
pasBuTtHEe QoTorpadmyecKol TeXHUKM 3aBepPMAIOCH B KOHI® IPONIJIOro
BeKa m3oGperemnmem Gpatbamm JlioMbepaME KmHeMaTorpadmm (mmHA-

"MEuecKoit ¢ororpadun), moayIuBImedl B HAIJU AHA INupodaitmee pac-

mpocTpaHeHue.

Bce nepeumcienHme cpefcTBa HaKOIUIEHWMA WHOPMAOWM IpeHA-
3HAYAIOTCA JIJIA 3a0UCH U MOCJIeAYIIero BOCHPOU3BeieHAA MHPOPMA-
LUK B BU3YaJbHOH (opme.

BropuM HanpaBaeHuéM PasBUTHA YCTPOMCTB ANA HAKOIJICHHA HH-
¢opMamuE, NONYYABIIMM LIMPOKOE DPACOPOCTPaHeHHe B TedeHHe
NoCHeJHAX BOCHMUIECATH JIeT, ABJIAETCSA 3aIACh UHPOPMAIME B 3BY-
Kosoit ¢opme. Cioma orHocuTcs MexaHHMYecKasa samuch (¢omorpad,
rpamMmodon), poTorpadprdeckas 1, HaAKOHeI[, MATHNTHAA 3BYKO3aOACh.
3a mocnegHEUe rogH Bce 6osiee MUPOKOe MPUMeHeHNe HAYMHAET NOJYy-
YaTh M MAaTHNTHAA 3aNACh W300pakeHAH, OCYMECTBIAEMAs ¢ IOMOIbI0
clenMajbHO CKOHCTPYMPOBAHHEIX BHIEOMar€HuTopoHOB.

Eme B cpefEHe BeKa IOABWIHCH IepBHE MeXaHMYeCKHe YCTPOi-
¢TBa, OpefHA3HAYCHHKE [JIA 3a0OMUHAHUSA ONpeIe]eHHOH mPOIPaMMH
M yIpaBJeHHA IOCIeNYONHUM ee BocupoussefaenneM. K rakum ycrpait-
CTBaM OTHOCATCS, HAOPHUMEpP, HNPOTPAMMHEbE IWIMHAPH YacCOBHIX
KYDPaHTOB.

Ilzpoxoe pacupocrpamenue B XVIII—XIX BB. monyumnm MysH-
KaJlbHE® MKaTyJKH 1 Amuku, CepaneM 3TAX HHCTPYMEHTOB ABJIAIACH
IpOrpaMMHbIE BAJIUKK cO MTU(PTAMA MIX nepPopPUpPOBAHHEIE METAJIH-
YecKMe [UCKH, IPUdIeM PACIOJI0KeHre MTA(TOB MJIH OTBEPCTHM mpef-
craBiaser coGoil cBOeoOPa3HY0 HOTHYIO 3amUCh, HENOCPEICTBEeHHO
BO3[eHCTBYIOMYI0 HAa KOHYAKH [AATOHHYECKH HACTPOEGHHHIX A3HIYKOB,

-BOCOPOH3BOAAMUX MEIOANIO. Tor sxe NPHHIAL OPDUMEHACTCA B B mMap-

MaHKe — MEeXaHHYeCKOM JyXOBOM MY3HKAQJIHHOM WHCTDPYMEHT®, pef-
crapasomeM co6oit HeG0AbIOA NMepPeHOCHHHE OPrdH ¢ IPOrPaMMHEIM
yIpaBlIendeM.

B 1741 r. ppamnysckuit Mexanuk /H. BokamcoH cosman mepsmiit
B MHpe TKAalKM#d CTAaHOK ¢ IPOrPaMMHHIM YOpPaBJI€HHEM, B KOTOPOM
6b1 npEMeHeH nepdopHpoBaBHEKIA GapabaH, IPOM3BOAUBIIAN aBTOMA-
THYECKHU# 0TGOP UIJI, CBA3AHHHX C HUTAMH OCHOBHI, JIA 00pa3soBaHHA
sagamnoro ysopa. B 1804 r. 3. Hakkap 3amenan Meranamueckmit
6apaban Boxancona mepdoprpoBaHHEIM KapTOHOM, TaKKe AT PAIOMIEM
PoJIb NPOTPAaMMHOTO YCTPOACTBA [AIA NMOJNYYeHHAsA TKaHEH ¢ HYKHHM
PHECYHKOM.

B 1824 r. nepdopanmoHHENA DPEHNMO AJAS BBOAA 9HCEeN M yOpaB-
JeRusA TOCJe[OBATeIbHOCTHI0O oOmepanuii O BHEPBHE NPUMEHOH
B paspaGoramboit amriuyaEmEOM Y. DBa606mmxeM asTOMaTHYecKOH
CYeTHOH MamwHe, OIepPUpPOBaBmeil ¢ mepdoKapramd.

Ha HoBo#t TexHMYecKOH ocHOBe NepoKapTH OHIM IPHEMEHeHK
B CIIIA B 1887 r. I'. T'onnepurom B TaGyasaTope, mpemgHa3HAYEHHOM
nis obpaborku cratdcTHIeckuXx maHEEX. C Tex mop cuerHo-mepdopa-
LHAOHHKE MAIIUHK CTAJA GRHICTPO COBePHIEHCTBOBATLCA, M B HACTOAMIEO
BpeMsA OHW HOJYIWJIW MMpodaiiiiee PacopPOCTPaHEHHe BO BCeM MHUpe.
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C cepeaMHH OPOIIIOro BeKA HAYANA OPUMEHATHCA KAK HOCHTENN
mEpopManmm nepPopPHPOBAHHEE JIEHTH, HCIOIL30BAHME KOTOPHX
CBA3aHO OBIJI0O € PpAa3BATHEM CHCTeMH KOQUPOBAaHMA HHPOpPMAIAM
B TeXHWKE CBA3H. )

B 1858 r. agramuanns Y. Yurcrou #3obpen aBTOMaTHYECKHEA Teie-
rpagpHR1 annmapart, B KOTOPOM IpHMeHeH NPHHIUN LpeJBapHTEeNbHOR
34r0TOBKH Ha mepdopaTope JEHTH ¢ OTBEPCTAAMH, COOTBETCTBYIOMAMHE
KOy Mopae, U aBTOMATHIeCKOH mepenaud uMadGopmManum ¢ nepdopupo-
BAHHOH JeHTH B JHHUI0 TPaHCMHMTTEPOM. TOT )K€ NPHEIMO MCII0JIB30-
BaH M B TenerpadgHom ammapate Kpmma.

B 1872—1876 rr. ¢ppannysckuit Mexanmk 9. Bogo ckorcTpymposan
OyKBONE4aTAOIAA aNmapaT ¢ NATASHAYHHIM KOJOM, HpHYEM [
mepempmeMa B 9TOM amnapaTte, KaK M B PAfe IOCIEAYIOMHX CHCTEM,
HaOlla NpPHMeHeHMe OATHAOPO;KeYHAas UepOpPUPOBAHHAA JIEHTA,
HCIONb30BaHHAA LIO3[HEe M IJA BBOAA MEPOPMAUHA B BHUHCIATENb-
Hee MamunhH,

Ecnu mo6aBuTh K NEpPeUYHACIEHERM CPEACTBAM XpaHeHHA WHPOpPMa-
[UA 3]1eKTPOMEXaHAYECKHA® B AJIEKTPOHHKE pelle (TPUITEpH) HAa BaKy-
YMHHIX laMmmoax, ofjafanomae [BYMs YCTOMYMBHIMH COCTOAHHAMM M,
Cilefi0BaTebHO, IPHANANAATBHO IPAUTO/HKE 1A 3aIOMUHAHESA /BOMY-
HHX uEdp, To 9TAM ¥ GyHeT B OCHOBHOM HCUePIAH NepedeHb yCTPOACTB
XpaHeHus HHPOPMANWA, MMEBIIMXCA B PACIOPSKeHAHM KH/KEHEPOB
K cepenune 40-x romoB, KOrAa Hadajach paboTa mo KOHCTPYHPOBAHHIO
6ucTpOeiicTBYIOIAX IMQPOBHX BHuECHHATENAbHENX Mamua (IIBM).
ITosToMy B nepBrx o0pasiax BHYMCIHTEJBHHX MANIUH IPHXOAHIOCH
HCIONb30BAaTh BEChbMa OTPAHMYCHHHA AaCCOPTMMEHT 3aMOMHEHAIOIUX
yerpoitcts (3Y), fHocTaBMIMACH B HACAENCTBO OT TeXHUKHM CBS3H,
3BYKO3aIMCH, KAHeMaTorpagun M aBTOMAaTHKA M BKJIYaBIA#A B cebA
nepdoKapThl, nepdoNeHTH, KUHOMIEHKY, MATHATHYIO JEHTY, 3JeKTpPO-
MeXaHO4eCKHe M 3JeKTPOHHEE pese. Tak, B OQHOM M3 IEPBHX 3JIEKT-
poraux IIBM «(JHUAK» ucmonsaoranock 3Y Ha 3716KTPOHHOIAMIOBRIX
Tpurrepax eMkoctbio 20 JecATHPa3PANHHIX UMCel.

Opnsako mepedncienHHe BUAK 3Y He ofecmeumBannm HEOGXOTAMOroO
GhicTpOpeiCTRAA, CPABHEMOTO C GHCTpONeACTBEEM BIEKTPOHHKIX apud-
MeTHYeCKHX YCTpodcTB MamuHu. IlpaBga, Ha 51eKTPOHHEIX peie
(Tpurrepax) MoKHO OBIO CO37aTh BecbMa OmicTpopeiicTBylomue 3V,
HO IpPH J0CTATOYHO GOJBIIOH eMKOCTH HOPAAKA AECATKOB MJIH COTEH
MHOTOPa3PAMHLIX dHUCe] TaKHe YCTPOHCTBA OKa3HBAJIUCh 09€Hb I'PO-
MO3IKUMHA ¥ HedKoHoMudHEMH. IloaTOMY manpHeiimue ycunus B 3TOM
obnactd OHJIM HampaBjJeHH HA Pa3paboTHY TaKk HA3HBaeMHX omepa-
taBHEX 3Y K0CTaTOYHO# 6MKOCTH, KOTOPHE HPH He0OJbIINX pa3Mepax
H pacxoje HePTUH MO3BOJNUIN OH OCYMECTBIATH 3aNUCh W CIUTHBA-
HAe C JOCTAaTOYHO GOJBIIOH CKOPOCTHIO, CONOCTABHMOM CO CKOPOCTHIO
paGorsl Apyrmx Gaoxos anexTporHOd [[BM.

B nepsrix GHCTPOREACTBYOMIX MAMINHAX , A3TOTOBJICHHNX B KOHIE
40-x u Bavaiae 50-x TofoB, [AJiA ITOH LI NPAMEHAJIACH PTYTHHE
JHHEA 3ajleP)KKUA, HA KOTOPHX CTPOHJIACH TAK HA3HIBAOME® AMHAMH-
qeckne 3Y penuMPKYyJIANEOBHOTO THHA. B fanbHeiimeM GLIIE CO3MaHKE
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nunammyeckne 3Y Ha Gonee yXoOHHX B KOHCTPYKTHBHOM OTHOINCHHMU
1 B SKCIIyaTAIMH TBEPIHX JHHAAX 3a€PIKKH C Ibe303IeKTPHIeCKAMHI
M MATHHTOCTPHKIHOHHEIMA IpeoGpa3oBaTelsaAMH. -

B 1948—1954 rr. B CIIIA u Amramm 6uI0 mpensoxeHO 6oabmioe
KOJIM4eCTBO PAas3JUYHHX THIOB 3JIEKTPOHHOJIYYeBHX TPYOOK, mpemHa-
3HAYCHHHX [JIA XpaHeHWA UHQOPMAUEU (DOTEHUMAJIOCKON, TPyOKa
¢ OGapbepHOil ceTKo#t, TpyOKa ¢ DOoOAAep:KMBAIOMuM o0JIyYeHHeM,
CeJIeKTPOH), M NOUYTH Bce Ooibinge GHICTPOAEHCTBYIOmMUE® MAMMHH,
M3TOTOBIABIINECA B NepPBoi mosoBrEe 50-X TOI0B, MMeJN OmepaTHBHEE
3Y 3JIeKTPOHHOJY4EeBOr'0 THIA.

Opmako ymxe B 1951—1952 rr. B CHIA Gruim CKOHCTPYHPOBAHH
nepBee 00pasnsl 3Y Ha MarHUTHHX CePAeYHMKAX ¢ OPAMOYTOJLHOR
metaeir rmctepeadca. Ilepsoe pmeicrBylomee 3¥Y Takoro tama OHLIO
npumeneso B 1953 r. BMecto 3Y Ha 3IeKTPOHHOJY4YeBHX TPyOKax
B mammee «Buxpe» MaccauyceTcKoro TexHOJOTHYECKOT0 MHCTHUTYTA,
a ¢ 1954—1955 rr. mavanocy GypHOe BHeApeHHe 3Y Ha MarHMTHHIX
cepeYHAKAaX KAaK B BHYACIHMTENbHYI0 TOXHHMKY, TaK U B pPa3jHYHHE
obsacTH aBTOMATHKHM W TejeMeXaHHKH. 3a IociefHue TOAH paspabo-
TaHH MHOIOYHCICHHHE PA3HOBETHOCTE MATHMTHHX 3Y Ha MHOT0OT-
BePCTHHX (EPPATOBHX IJIACTHHAX, HA CEPHEOYHMKAX CO CJIOKHHM
MAaTHATONPOBOAOM, TOHKMX (eppPOMAarHMTHHIX IUIeHKax u pap. Buaaro-
napAa cBoeMy GHICTPOEACTBUIO, SKOHOMHUYHOCTH, MaJKM rabapuraM o
HAJIeXHOCTA MATHATHHE 3Y 3aHANH BeRylee MeCTO CpPeqd APYTHX
BHJIOB TaKHX ycrpoitcTs. MoxHO mpenckasarhb, 910 B Teuenme Gnusxaii-
mux 5—7 ner, a Moxer OHTH 1 foixee, 3Y Ha GepPUTOBHX CepAeYHAKAX
COXPAaHAT [JIABEeHCTBYIOIYI0O pOJAb B TeXHAKe omepaTuBHEXx 3Y.

B Teuenme mociegHAX ABYX AECATHJIETUH DapaieabHO IePeIUCIeH-
HHIM paspaGoTKaM, KpoMe Pa3BUTHSA yKe OpEMeHABmMEXcA 3Y, cosja-
BaJUCh pa3jMYHHE HMX THIH, OCHOBAHHHE HA HOBHX (H3HYECKHX
OpHHIADAX.

B nononmenue x 3Y ¢ MarHATHOX 3amMChI0 Ha JEHTOYHHX HOCH-
TeJAX IHAPOKOe PaCHPOCTPaHeHHe HOJYYMJIM YCTPOMCTBA HAa MAarHHUT-
BHXx GapaGaHax, a B HOCJHeJHee BPeMs Bce HIApe HPUMeHAKTCA 3¥Y
Ha MarHATHHX AHCKAaX.

PaspaGorarn 3Y $oToCKONIEIECKOr0 THIIA C 3aOACHI0 HHYOPMALAR
HA KHHOIUICHKe, IJIACTHHKAX M AUCKAX, HOKPHTHX (OTOIMYIbCHEH.

B macrosmee BpeMa co3faHH 00pasnil MajJorafapuTHHX H BechMa
9KOHOMHYHHX 3¥Y Ha (epP031eKTPAKAX ¥ KPUOTeHHHX 3aIOMEHAOMAX
ajJieMeHTaX, PadoTaoI@X B YCIOBHAX IIYOOKOr0 OXJAKIeHHA.

OdeHDb BHICOKO® OHICTPOAEHCTBEE MOMKHO IOJAYYUTh B 3Y Ha COBpe-
'MEHHHIX TOJYOPOBOAHHKOBHIX IpHGOpax (TpPaH3UCTOpax W TYHHEIb-
HHIX fuopax). OcoGeHEO mepeneKTHBHO NpuMeHeHne Takux 3Y B Kade-
CTBe CBEPXONEPATHBHOH HAMATH B BHJe DPA3IMYHHX HHTErPaJbHEIX
cXeM, W B 9aCTHOCTH, HA MeTA/NIOOKCHAHHX TpaHsmcTopax (MOII-
TPaH3HCTOPH).

IIpeqnprHEMMaOTCA HONWTKE MCHOJNb30BAHUA IJIA XPaHeHHA HH-
dopmanum Takmx ABIeHMIA, Kak rojorpadus, ¢oroxpomusm (azMene-
. 'HUe IIBeTa HeKOTOPHX BeIIecTB HOf, BIHAHHEM 00JyYeHHS MX CBETOM
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¢ DAa3JHYHHME [IAHAMH BOJH), pafgHMallAOHHOe HaMarHWYABaHHOE,
mapaMeTpudeckoe Bo30yKIeHHe® KoaeGaTeNbHEX CHCTEM, sAAepHKLl
pe3donaHc 7 ap. Uccaepyorcs BosMoHOCTE co3dfnauusa 3Y ¢ HCIOMB-
30BaHHEM CBOMCTB BHICOKOMOJEKYAAPHHX coenuHenui. Jlemaercs
TMONHTKA NPAMEHEHUA JJIfA 3a0MCH M CYMTHBAHHA WHQOPMAUUN HOBe-
me# nasepHoit TexHMKEM. Hakomen, Begyrcs moHCKoBHE paGoTH
B o6nactu co3mamusa 3Y Ha OMOHMIECKHAX NPWHIANAX.

He BrisniBaer cOMHEHNA, 9TO YKo B OnmKaiinine necATHIeTHA GYyIyT
CO3[laHK YCTPOHCTBA XpaHeHAMsA HHPOPMAIAM, KOTOPHE OO CBoel
eMKocTH OyayT NpuOImKAThCA K MO3TY KHBHX OPraHHM3MOB, a IO
HaJe:KHOCTH M ORICTPONEACTBHI0O — 3HAYMTEIHHO NPEBOCXOMUTH ero.

1-2. IlpaMeHenne yCTpoOiicTB XpaHEHWA NUCKPETHOH HEQOpMANHEA

OcHOBaHHH® HA Pa3HOO0PA3HHIX (U3MYECKUX NPHUHIHAIAX YCTPOIi-
CTBa, NpeJHA3HAUeHHHe A XPaHeHAA [UCKPeTHOH WHHQOPMaIuu,
HaxopgAT Bce Ooxee m Goslee IMHPOKOe OPUMEHEHWe B DPAa3iHIHHIX
OTpaciaX COBPeMeHHOH HayKHM m TexHMKHM. IIpm aTOM ycrpoiicTBa
XpaHeHHs NOJYYalT M camue pasHooOpasHne HauMeHosamma. Mx
HASHBAIT HAKOOUTeAAMH MHQODMAIMHE, HAKONHMTEJIbHHMH GIOKaMH,
0oKaMH IaMsATH, 3aNOMHHAIONIAME YCTPOACTBAMHA M T. [.

CoenajbHEE HAKONATENM CHTHAJa ABIAITCA HEOTHEMJIEMBIMHA
9JIeMeHTaMH HOBEHIIAX CHCTEM CBA3H C IOBHINEHHON IOMEXO0yCTOHIH-
BOCTBIO, OCHOBAHHEIX HA MeTO/lé HAKOIJIEHHA M KODPeIANHOHHOM
MeTome npueMa. BooGme mpu mepepade ao6oro koga (B Texerpadaoit
CBA3M, B TeXHHKe TeJeYHDPABJEHAsA, TeJI6H3MEPeHHH U T. [.) pacmud-
POBKa Kofa OORIYHO HAYMHAETCA NOCHe HAKOIJIEHNs (3amOMAHAHHA)
BCEro Koja HMJIHM HEKOTOPOH ero yacru, Yro Takxe Tpedyer Hajwdums
cuenmaJbHux 3VY.

3Y HaxomAT MMPOKOe IpHMEHeHHEe B aBTOMAaTHYECKOH TeaedoHMHM.
Tak, B cxeMax aBTOMATHYECKHX TeJIePOHHKX CTAHLAI 0GHYHO HCIIOJb-
ayerca permctp — 3V, ¢mKcupyomee HaGpaEHKEA aGOHEHTOM HOMEp:
M 3aTeM BHIJaloIee 3TOT HOMep, T. €. HHPOPMALHUI0 O BHIBHIBAEMOM
a6oHeHTe, HCIONHHTOIbHHM MeXaHM3MaM B MNePBOHAYAJBHOM BHJE
HJIH B BHJE, ePeCUMTAHHOM B JPYTYI0 CHCTEMY CUHCICHHA.

Eme 6osnee Boapactaer poib 3Y B SJI6KTPOHHHX aBTOMATHIECKHX
TeJeOHHHX CTAaHUMAX. Tak, HAmpEMep, JJis SKCIEePAMEHTAJIbHOM
ATC ¢upmut Ipukcor «EMAX» paspaboTaBH coelyalbHEE 3a0OMH-
HalOmue 9JEeKTPOHHHE JIaMIH, B KOTODHX HCHOAb3yeTcs 3PdeKT
BTOPHYHOH 3JIEKTPOHHOM SMUCCHU. ITH JaMIK, UMEIONIKeE 110 ABaLaTH
OJMHAKOBHX ¥ HE3aBHCHMHX APYT OT APYra 3JeKTPoJ0B, MOTYT HaKal-
maBath 1o 20 6um urdopmanmu, B ATC DIAD (CIITA) npaMerer Merop,
HaKOIJIeHHA M pacOpefeleHES WHQOPMAIME ¢ IOMON(bI0 MAarHATHOI'O
6apa6ara. Eme B 1957 r. B AErINY DymeHa B ONKTHYIO SKCIUIYATALAI0
ATC ¢ aneKTpoHHHM ympaBiesdeM  3Y Ha MarHHTHOM GapaGame.
B 3T0i cTaHIME OPOMCXOAUT «IPHEM 3aKa30B» HA COGNMHEHHe C 3aHA-
TRIME a6oHeHTaMHM. JTH 3aKasH QmKcHpYyoTca B 3V, m mocae ocBoGo-
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JKjJieHAA TpeGyeMmIX a0OHEHTOB COEJMHEHME ¢ HUMHU OCYIIECTBJIAETCH
aBTOMaTHyecKn, Ge3 mOBTOPHOTO .Habopa.

B HeKoTOpHEIX 0T€UeCTBEHHRX M 3aPYy6eKHHX aBTOMAaTU3MPOBAaHHKIX
CHCTeMax MEKIYTOPOJHOM CBA3K MUCIOAb3YIOTCA PejeiiHse, MAaTHUTHHC
WIN 3JeKTPOHHHE HaKouuTeaud Be30oBoB. OHEM mpUHMMAIOT Ha cebsa
BHI30B U 3alIOMHHAIOT €r0, €CJIE BCe KaHAJH CBA3M TpeGyeMoro Hanmpas-
nenus 3aEATH. Ilocae ocBo6ok/eHNA KaHala HAKONHTENh BHI30BOB
HOAKJIIYaeT ero K odYepeJHOMY BHI3HBaBIIeMy abOHEHTY, BHIBHIBAaeT
ero ¥ OJHOBPEMEHHO IOCHUIaeT 0 KaHAaNy BH30B Tpebyemomy abo-
HEeHTy B [pyroM ropope.

Bakras ponb orsopurcs 3Y B PasdJMYHEIX YCTPOHCTBAX M CHCTe-
Max, Te¢ HaKonuTend MHGOPMAIMM NpPEHA3HAYAIOTCA JUIA XPaHeHAA
_B TedeHue 0ojlee MM MeHee [INTEIHHOI0 BPDEMEHH 3apaHee HOATrOTOB-
JeHHHX NpPHKa3oB (mporpaMm paGoTH) M mepefaudM HX B HYKHHI
MOMEHT BPEMeHHM HCHOOJHHTeJbHHM OpPTaHaM [JIfA pPealusalui.

Bce Gonee mmpokxoe pacupocTpaHeHHAe MOJAYydYalOT MeTadiaooOpada-
THBAKIUe CTAHKH ¥ JPyrde arperarhl ¢ NpOrpaMMHKM yOpPaBiIeHASM
¢ 3amMCHI0 IporpaMM Ha nepdokaprax, nepdosieHTe, MAaTHATHOHA JeHTE
H OPYTEX HOCHTeNAX WHOOPMAIUH. i

3V ABIATCA TaK:Ke BaKHEHIIMMM dJeMeHTAMH CHCTeM, IpejHa-
3HAYEHHHX I ABTOMAaTHYECKOT0 YNPaBIeHHA DA3IUYHHIME BHIAMHE
TPaHCHOPTa, HANPHEMep, BIepBHe B MHpe pa3paGoTaHHHA B Hamei
CTpaHe (aBTOMAIIMHHUCTY, NPeJHABHAYCHHKN A BOKIGHUA KeJIe3HO-
HOPOKHEX Im0e3TX0B (0e3 MALIMHHCTA; MAIIMHH, OWJIOTHDPYIONIHE CaMO-
JeTH Ge3 JeTuNKa («aBTOIMIOTEIY); YIPABJIAIONIAe CHCTOME METEOPOJI0-
rudecKux, GajsimcTAYecKUX, KOCMMIECKHMX pakKer, Kopabiaed m T. 1.

B pagmonokanmoHHHX CHCTEMaX, KAaK IPaBUIO, NPHMEBAIOTCH
JMHAMA 3afeP)KKH, BHIOJHAIUE POJb YCTPOMCTB IAMATH, 3aIOMH-
HalOmMuXx HEPOPMANMIO Ha KOPOTKHEe IPOMEKYTKH BpeMeHH., B Ttak
Ha3HBAGMHX CHCTEMaX WHIAKALMU ABIKYIAXCHA Lieleil IpHMeHeHHe
HAKONHMTEJbHHX 3JEeMEeHTOB NO3BOJIAET 3aMOMUBATH JAHHEE® H3Mepe-
HUA pPAcCTOAHWI [0 O00BEKTa M as3UMYTOB MPH II0OCIeOBATEIbHHIX
NOCHJIKAX 30HAMPYIIMX UMIYNbCOB, CPABHUBATh 3TN IaHHHE MEKLY
coboit W, TakEM 06pa3oM, BHIENATh NOABHMKHEE OGBOKTH M ompejie-
JATh CKOPOCTh UM HANPABIEHHE MX JBUKEHH.

Bce uame ncnoapsyiorea 3Y M [jiA aBTOMaTHYECKOR PErUCTpaLMu
pesyabraToB HayuHoro oKcmepumenta [1-26]. Ilna cuera wactmnm
ITHPOKO NPHMEHAITCA CYETYMKM HMIYJLCOB M IePeCYeTHHe CXEMH,
OpeicTaBiIsAioNe co60ii OTHOCHTENbHO IPOCTHE YCTPOMCTBA, HAKAI-
JAMBaOIMe ¥ XpaHAmuUe MHEPOPManMIo B JUCKPeTHO! dopme. B MHOrO-
KaHAJbHHX aMIUIATYJHHX H BPeMEHHKX aHAJIHM3aToOpax HIJA COPTH-
POBKH II0 KaHaJlaM ONpUMeHAOTCA 3Y Ha AHOMHHX MaTpUOax, GpeppH-
TOBHIX Cep/ledHHKAX, dJIeKTPOHHONyIeBHX TpyOkax u ap. [Ipmmenas
3Y, MoxHO c03haTh YCTPOHCTBA [JIA OCYIIECTBJIGHHA DPOrHCTPAIEU
KOJIAYeCTBA YACTUIl 32 0U6HL KOPOTKME IPOMEKYTKH BDEMEHH, HeJ0-
CTYNHH® [II HEIOCPeJCTBEHHOr0 HAOJIIOIeHHA OIepaTopoM.

IMlmpoxo wmcmombayloTcA pasamdEnie 3Y 1A aBTOMAaTHYECKOi
peracTpanuu MaHHHX, [epefaBaeMHX [0 KaHAJAaM TeJeM3MepeHHH,
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a TaKKe HA IPHEMHOM KOHIE OJTHX KaHAJNOB. ITO 0COGEHHO
BaKHO B TeX CJIydYaAx, KOI[a M3MeDeHHs MOIKHEL IPOBOJUTLCA 0e3
ydacTHs YesoBeKa, KaK, HaOpPAMep, OPH HEKOTOPHX reodhHsm4ecKHX
HCCJHEfOBAHUAX, HPH MCCICHOBAHUAX AaTMOCPEPH W KOCMHIECKOTO
OPOCTPAHCTBA C MOMOI[bI0 PAKeT U UCKYCCTBEHHHX COYTHAKOB 3eMIIH,
OpH cyeTe KOCMAYECKHX TaCTHUI[, METEOPHTOB K APYTAX UCCIEIOBAHHAX.
B cBasm ¢ GHCTPHM POCTOM KOJMYeCTBA H3[aBaeMOi JHTEPATYPH,
MaTeHTOB H APYrEX OyOJMKauuid, UX XPaHeHWe M TOHCK IPH COBpe-
MEeHHOH opraEu3anud GnGAMOTETHOTO fHedia Bce Gojee M Golee OCIOMK-
HAeTcA. Jta npobieMa MokeT OHITH pelIeHA CO3JAaHMEM CIeUHUaIbHEIX
nEPOpPMAaTOpPHEB — XPAaHWIAM MHPOPMALMHU, OCHAIMEHHHX KOMIAKT-
HEIME 3V, B KOTOPHIX MOeT OCYIIEeCTBIAATHCA aBTOMATAYECKAsA 3a0HUCh
mEPOPMAIAM, ABTOMATHYECKHMI ee HOHCK 10 3ampocaM aboHEHTOB
(B TOM 4mMCJIe NECTAHUMOHHEM), BHaYa MHPOPMALMU B 3BYKOBOH MIN
BH3yalbHON jopMe, HanpUMep, Ha dKpPaHe a0OHEHTCKUX TEIEBH30POB.
¥ike 3TOT GerJIKA W [ajieKo He HOJHEIN mepeYeHb 00aacTeil mpuMe-
HeHAsZ 3Y CBHAETENBCTBYET 0 BeChbMa CYIIECTBEHHOH POJIH, KOTOPYIO
OHH WIPAloT B COBPeMeHHON HayKe W TexHHKe. OLHAKO 0COOCHHO BaK-
HOe, MOJKHO CKasaTh, peliaiomee 3HAUYeHHe MMEIOT YCTPOHCTBA Xpa-
HEHUsI JNCKPETHOX HWHOOpDMALMAHA B COBPEMEHHOHM BHYHCIHTEILHOH
TeXHAKe, TJie OHM ABIAIOTCA Ba)KHEHMmed cocTaBHOM 4acThi0 GHICTPO-
neitctyromux L[[BM.
1-3. OcHoBHBIe (mM3MYECKAe M CTPYKTYpHBIC HPEHINHOB IOCTPOCHAA
3aOMHHAIOIMAX YCTPOHCTB

B coBpeMennoi 1EQPOBOM BHYACIATENIbHON TEXHAK® IPAKTHIECKA
O0BCEMEeCTHOe PacIpOCTPaHeHHEe MOJYYHI0 KOAUpOoBaHHe HHOPMAIMH
B IBOMYHOM cucTeMe cumciaeHusa. [laxe B Tex caydasax, KOrga MamdHK
obpabaTBalT WHQOPMAIUIO, 3aKOAUPOBAHHYIO B JPYIHX CHCTEMAax
CUHMCIeHHA, [JA BaOMCH YACEJA MOTYT HCIOJb30BATHCA TONBKO MBA
camBona «0» m «1», Kak, HampuMep, B [BOMYHO-AECATHIHON CHECTEM®.

9To M03BOJIAET NPEMEHATH A XPaHeHUs Bceid IuPpoBoit uaGOD-
Manue Haubojiee MPOCTHE W HANEKHHE JJIEeMEHTH ¢ ABYMA YCTOHYH-
BHMH cocTOAHUAMM (6ECTaGHIAbHEIE 3JIeMEHTH), TaKde, KaK TPATTeDH,
deppuToBHE CepAeYHMKM, KOHAGHBCATOPH M Ap. 1A XxpaHeHHMA Kax-
Zl0ro [[BOMYHOTO Pas3psfa HeoOXOAMM OTHENIbHHA GHCTaOHILHEIA 3amo-
MEHaOmMUA 3aeMedT. Takoil 3amOMHHAIOMUA dJIeMeHT JOJKEH JOLMYy-
CKaTh HPOCTOE YIPABJIEHH® ero COCTOAHMeM (3ammch HEPOpPMANUHE),
IOJHATeJIbHOE XpaHeHWe HM3MEHEHHOTO IO BHEITHUM BO3[EHCTBEEM
cocToaHAA (XpaHende HWH(OpPMaIuM), BO3M@KHOCTh DACHO3HABAHHA
TOTO, B KAKOM COCTOAHMH 3JI6MOHT HAXOAMTCA (CIATHBaHHE MHPOpMa-
UHH) |, eC/IE IPeiNoIaraeTcsi MEOTOKPaTHOe HCLOTb30BaHHEE JI€MeHTa,
BO3MOKHOCTh BO3BPAIeHUs ero B HOKOTOpOoe HadajJbHOe COCTOSHHE
(ctupanue mEGOpMaATHEM).

Iasa ocymecTBieHEsA BCeX NMepeYMCIeHHKX MAHANYJIANUA 3aloMHA-
HAOMu# 9JIeMeHT fi0J;KeH CBA3KBATHCSA C BHOIIHEH cpefioil mo Kpaiiuei
Mepe ABYMsA KaHaJaMu: BXOAHNM n BrxofHeM. Ha Bxop amemenTa mo-
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CTYNAIOT CATHAJIH 3A0MCH MM CTUPAHUA HEOPMALNH, 8 TAKIKe CHI'HAJIK
ompoca cocToanus dneMenTa. C BHXO/Ia 9JIeMEHTA CHUMAIOTCA CATHAJH
CUMTHIBAHMA, YKAa3HBalOImWe, B KaKOM COCTOSHWH OH HAXOJATCAH,
T. . KaKasa nHQopManus B HeM 3anucaHa. Eciu mox BINAHMEM CHTHala
0IpoCa COCTOSIHAe 3aNMOMHUHAIOMEro 3JeMeHTa CYMeCTBeHHO M3MCHHT-
¢A, TO MPOACXOMUT TAK HA3KHBaeMOe paspymaliomee CYUTHBaHme. Eciau
e I10Cile CIATHBAHAA HHYOPMAIMA COCTOSTHE®E 3JIeMeHTa He H3MeHUTCH,
TO OCYIIECTBIAETCA TAaK Ha3HBaeM0Oe HEPa3PYyIIaInee CYKUTHIBAHH®.
Ouens BaHOM npobaemoii cuaTeda 3Y sBIA6TCA PadpaboTKa TaKoA
CTPYKTYDH, OPU KOTOPOH MOKHO GHIIO OHl CBECTH K MEHAMYMY 9YHCIO
COCIMHeHUHA MX C BHEUIHUMHA
no oTHomeEMio K 3Y ycrpoii- 6)
ctBaMu. B camoM peme, mpm
eMKkoctd 3Y mopAfKa THCAY
HIU [IECATKOB THICAY MHOIO-
Pa3pALHHX YHCEN, OHH Cofiep- )
JKQT COTHH THCAY M MULTHOEH |
OTHEIBbHHX 3aNOMHHAIIAX ~— Y
sneMeHToB. Ecam KaKnui sme- —g
4
a

N q

MeHT, KaK 3TO OBRJIO TOJBKO ‘ !
YTO OKa3aHO, EMeeT 0 Kpai-
Hell Mepe JIBa 3a;KHEMAa, TO €CJIHN
OH OT BCeX 3JEMEHT0B jiesia-
JIHMCh aBTOHOMHEIE BHIBOJHI, 00-
mee KoimyectBO MX y 3Y. jo- Munun 3a0eprcnd
cturano’ G COT€H THICAY H
MUJJIMOHOB, OTO, KOHEYHO,
6HTI0 OH COBEPIIEHHO HEIIPUeM-
I6MO ¢ KOHCTDYKTHBHOM ¥  Puc. 1-1. 3VY ¢ pasnmuEsME cmocobamm
CXeMHO TOYeK 3peHus, 0CoGeH- ofpaimeHna K HYXHOH AdeiiKe.
HO YYUTHBAag HEOOXOZUMOCTH
KOMMYTAallU¥ 3THX BHBOJOB s O0OpameHWA K 3aJaHHOMY B3aIOMH-
HAIOMEMY 3JIEMEeHTY. .

3agaua MEEAMA3ANAA KOJIMIeCTBA BHBOJOB pPelIaeTcsa PasidmIHEIMYA
cmocofaMm, NPHEeMAEMOCTh KOTOPHX ompefensercA (QU3MIeCKEMA
OpUHUANAME paboTH B3aDOMHHAIIIAX 9JIEMEHTOB ¥ KOHKPOTHHIMHA
ycaoBuaMu skcmuryatanmm 3¥Y. B 3aBucEMocTEm OT mpHMEHSeMOTo
B 3Y coocoba ofpameHAsa K 3aJaHHON TPyINIe 8amOMUHAIONIAX diIe-
MEHTOB, 00pa3ylomux 3aNOMHHAMMYIO AYCHKY [JA 3aOACH OZHOTO
unclia, DOABIAMee YMCIO0 IPHMEHAEMHX B HacToamee BpeMsa 3Y
MOKHO OTHECTH K OlHOH M3 ciexyiomux rpynn (pme. 1-1).

JernrounwuedY (puc. 1-1, a), B KoToprx nEPopMaIma 3a0H-
CHIBAOTCA HA JCGHTOYHHIHA HOCHTEeNb (HepojieHTa, MarHATHAA JIHTA,
KHHOIIIGHKA), KOTOPHHA MOKeT ImepeMeImaThcsa B 00e CTOPOHH, Iepe-
MaTHBaACh ¢ 600uaL HA 600mAEY. [Ipu mepeMoTKe MeHTH K HeHOIBHMK-
HOMY YCTDOHCTBY 3amMCH-CIMTHBAHAA (MarHUTHAg TOJOBKa, (OTO
BJIeMeHT ¥ [p.) mopaercs TpebyeMas 30HA mad Adeiika 3Y, B KOTOPOi
nokHA OuTH 3amMcaHEa WM CYMTaHA MHGOpPMALHASA,
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Bpamawmuecsa3Y (puc. 1-1, 6) — MmaraaTaHe GapaGaHH,
MAarEATHHE H (OTOCKONMYeCKHe JHUCKM H T. . 3Aech IPOHMCXOAHT
OEKIEYeCKasa Iofada K HEeNOJBIKHOMY YCTPOHCTBY 3amMCH-CYMTH-
BaHAA YJAaCTKOB HOCHTelIsA HHPopManmm. OOGIIMM HEZOCTATKOM JeH-
TOYHHIX M Bpamatomuxca 3¥Y sABisercd HoTPeOHOCTH B MeXaHAIECKOM
OpHBOJie M HaJMYMe MEXAaHHYECKOro JBU;KEHHA Jerajei, YTo CBA3aHO
C YCIOKHeHHEM KOHCTPYKIMW, HeoOXONHMOCTBHIO CMABKH, H3HOCOM
metaneir u T. 1. OQHAKO MCHOJb30BAHAE MEXAHMYECKNX TepeMeIeHuil
N03BOJIAGT 3HAYATENHHO YOPOI[ATh CXEMHl IOMCKA HYKHOM AYCHKH
oo 3aJaHHOMY ajpecy, YT0 B COYETAHAH ¢ GOJIBIIAMM IUIOTHOCTAMHE
3alMCH Ha TAaKHX, HOCUTENAX, KaK eppoMarHuTHHE M ¢oTorpadude-
CKHMe MaTepHalnl, obecreunBaeT MMPOKOe PACIPOCTPaHEHHe KAaK JIeH-
TOYHHIX, TaK M Bpamalommxca 3VY.

Marpuasraue 3Y (puc. 1-1, 6), B KOTOPDHX 3anoMHHAIOIIHE
9JIeMeHTH PAcHojaraloTcA B y3jax MATPHIUB W HYKHHE AIeAKH
u36upaTca BO30YKIEHEEM COOTBETCTBEHHHX II€pPECEKAIOMUXCHA Bep-
THKQJIbHHX ¥ TOPU3OHTAJbHHX INNH MATPHIH. JTH YCTPOHECTBA IPH
Goapmoit eMKoCTE 3Y NoJydYmiad BechbMa IIHPOKOe PacOpoCTPaHEHHE
OJarofapsa cBOeil KOMIAKTHOCTH B yAo6CTBY BHOOpa 3amOMAHAXOIAX
AYEEK.

JJygesme 3V (puc. 1-1, e), B KOTODHIX BHGOP 3aIOMHHAIOMEX
9JEeMEHTOB OCYIIECTBJIASTCA NIPH IOMOIH 3JIeKTPOHHOIO HIH CBETO-
BOTO Jiyda. JTOT MeTOJ II03BOJIAET OCYMIECTBIAATH BeCchbMa ORICTPHIA
HOHCK HY)KHHIX 3amOMHHAIOMEX' diaemeHToB. IloaroMy Hapapy c 3y
‘Ha DAEKTPOHHOJNYYeBHX TPyOKaX OH IPHMEHAETCH TaKMKe JJIA CUNTH-
BaHUA HHEpOpMAanUH ¢ ¢QoroMaTepHanoB, (epPOMATHATHHX ILUIEHOK
B APYrEX HOCHTEJEeH.

HdAmBaMuueckKue (pequprkyaraunmoHHEHE) 3Y
¢ YIbTPAaaKyCTHYECKMMH WM 3J1eKTPOMAaTHATHHMH JHHAAMY 3a/IePHKKH
(puc. 1-1, 9). B mux madopManua B BHJE IOCHE0BATEIbHOCTH DJIEKT-
PHYECKHAX HMIYJIbCOB HeNPEePHBHO UMPKYJIAPYeT IO 3aMKHYTOH dIeK-
TPHYeCKON IienH, W, TaKAM o0pa3oM, 3aNOMHHAKINUE S9efiKM mepHo-
AWYECKH KaK O IPOXOAAT MHMO OTBETBJEHHsA, CBA3KBaomero 3Y
C APYTEMH LeIAMH,

1-4. OcHOBHBE HapaMeTpPHl 3ANOMAHAINAX YCTPOHCTB

Kauectso 3V u neneco06pa3HOCTh ero NPUMEHOHAA B TOH UJIM MHOM
KOHKPETHOM BHYMCJIHTEJLHOX MaMmHMHE HJIM CHCTEMe ompefeiseTcd
PAIOM HapaMeTpoB, M3 KOTODHIX BAaKHOHNINMM ABIAIOTCH E€MKOCTD,
6HCTpOReACTBHE, HANEKHOCTh, YCTOMYMBOCTH PAGOTH, TPYN0eMKOCTbH
HM3rOTOBJOHHAA M CTOHMOCTH, CIOKHOCTh KOHCTPYKIMM M TeXHOJOTHY-
HOCTb, TraGapuThl, Bec, 3KoHOMHEIHOCTh. PaccMorpuM Gouee nonpoGHo
HEKOTOPHe M3 NePeYHCIeHHHX IIapaMeTpoB.

EMKoCTb BHpa)Kaerci KOJAYECTBOM nmbopmauun, Xpaus-
meiica B 3Y:

M = Nn, (1-1)
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rge M — emxoctb B 6umaz, N — KoaumdectBo umuces B 3Y (koam-
9eCTBO aJ[PECOB), N — Pas3PATHOCTL THACEJ. '

Yacto eMKkocTh 3Y yKaswBawT B ducaax (cioBax) N ¢ yKasaH@meM
KOJIMYeCTBA pPas3pAA0B B 4ACHe N M OPHHATOMN - CHCTEMH CUMCIEHWS
(xax mpaBHIO, ABOWYHOIL).

B mociemade rofs B aMepEKaHCKOH nmepaType eMKbcTh 3Y yacTto
YKa3HBAalOT B YKPYOHeHHHX efWHUIAX uHHPopMamuum — Gaiimar,
npudeM ofnH 6aliT IPHHEAMAeTCA PAaBHKM BOCHMH JTBOMYHBEIM eWHMIAM
(6uman). ’

EMrkoctbio 3Y B 3HaUHTeJNbHON CTeNEHA OIPEAENAIOTCA BO3MOK-
HOCTH KHGepHeTHIeCKOM CHCTEMH ¢ TOYKH 3PeHHsS IMMPOTH AMANa3oHA
M CJIOMHOCTH 3ajiad, KOTOpPHE OHAa MO;KeT pemarth. Pacnpepnenenne
obmeir eMKocTH 3Y MeKIY ee COMHMKHTeIAMA (KOJIMIECTBOM afipecoB
4 paspAfoB) B HEKOTOPHX CIHYYagX MOKET OKA3HIBATH CYIIECTBEHHOE
BINAHME Ha Jpyrue XapaKrtepHcTAKH 3VY.

Yo6HbM IOKa3aTesieM JIA CPABHEHUA PasAHIHEX GI0KOB MaMATH
ABJIAETCA yAeIbHAA €MKOCTh M, BHpa)kaeMad B OHTax Ha efHHHULY
¢pmaugeckoro obrvema V:

p=]‘7{ [6um/cm3). 1-2)

BucrtpopgeiicrBume 3Y Moker OHTh BHDPa)KeHO ero Bpe-
MEHHKIMH XaPaKTePUCTHKAMH, K KOTODHIM OTHOCATCS: BPOM#A HOHCKA
(memmppanun appeca) ¢, 3aTpauMBaeMoe Ha OTHCKaHHe HYXKHOH
aveitky 3Y; BpeMs 3a0MCH f,; BpeMsA CYMTHBAHEA {.,; BPEMA CTAPAHAA
terup M “BPEMA BOCCTaHOBJeHMA (pereHepaunn) HHPOPMAUHEHA fye,
HeoGxopuMoe B Tex 3Y, Iie CIUTHBAHAE CONPOBOKIACTCSA CTHPAHAOM
uapOpManAH (paapymalomee CYATHIBAHYE).

IIpaktaueckn GricrpomeiictBue 3Y YA00HO XapaKTepH3OBaTh
YKPYNHeHHHIMA BPEMOHHHMHM XapaKTePUCTHKaMH — BpeMeHeM o 0-
paleHHu A, KOTOPOe YacTO HA3HBAIOT TaKe BPEMEHEM B H-
OOpKU, m BpeMEHEM DI OJ HOT 0 I H K J a.

Bpemsa ofpariieBus fo;, — 9T0 BPEMEHHOH MHTEPBAJI OT MOMeHTa
nochnku B 3Y ajmpeca TpeGyemoil AuYeHKE 10 MOMeHTa nonyqennﬂ

YmCcaa Ha BHXOfE (OPM CYMTHBAHHUH)
Loop =1tn+ tou- (1-3)
Bonee monmo GricTposeiictue 3Y XxapaKTepH3yeTcA BpeMeHeM

IHKIa ?,, NPeACTABIAIMAM c000fi MUHAMANBHO® BPEMA MEKIY
mocjefoBaTeJbHHMA obpamenuaMa Kk 3V,

=ty +tea+ (tper nin ts) (1'4)
¥ Bcerhga OOABPIIAM BPeMEHH OfpaIIeHUs .
bty > togpe

BricTpopeiicTBHe MOXHO XapaKTepH30BaTh TaKie 1 dcroToit
o6pamenusn kK 3Y

F=_. (1-5)



Bpemsa mmkina y coBpeMeHHHX 3Y 3aKII04aeTcsa B mpejeaax OT
HOCKOJIBKAX MHHYT (BHeNIHMe HAKONHATeJNM HA MAarHUTHOH JIeHTE) M0
HECKOJBKHX MHUKDOCEeKYHA U pojeld MEKpoceKyHAH (3¥Y Ha deppuro-
BHIX CepJ€YHHKAX, MHOTOOTBEPCTHHX IJIACTMHAX, MATHATHHX IIeH-
Kax). ¥ HeKOTODHX cBeépxomepaTmBHHX 3V (Ha TYHHEJABHHX JHOAAX,
MarHUTHHIX IUIEHKAaX) 9TO BPeMA [OBENEHO 0 HECKONbKAX IeCATKOB
HAHOCEKYH.

O6o6meHnHbe MapaMeTpH. YBeluueane eMxkoctda 3Y
OPHEBOJMT K CHEKEHHIO ero OHCTPOMeACTBMSA, TAK KaK yBeJIM4YMBAeTCH
BpPEMA NOHMCKa 00BeKTOB HHEQOpDMamW¥ B GOJBIIOM MaccHBe, BPeMsA
npoGera mMOoyiabcoB B 0oiee MiMHHHX DpoBojax ® T. A. Ciepoba-
TeJIbHO, OKA3KBAETCH, 9YTO ABAa BA)KHEAMMX TPeGOBAHHA K OCHOBHHIM
mapamMerpaM 3¥Y — yBelHYeHWe €MKOCTH W NOBHIIEHH® OHCTpOAe-
CTBHA — ABJIAITCA B3aMMHO HPOTHBOPEUMBHIMA U B 3aBHCHMOCTH OT
KOHKPeTHHX 00CTOATEJIBCTB IPHXOJATCA HOCTYNATBCA TEM Wil MHHIM
M3 ITHX MOKasaTeled B NMOMCKAX ONTHMAJbHOTO KoMmpomucca. Ilpu
OPOEKTMPOBAHWE MAImIEHE eMKOCTb H OHCTpofeficTBHe 3afaloTCA
OOHYHO KaK paagenbmﬂe pemuuEb., OgHAKO, CpaBHHBasA JBa MM
Gomee 3Y ONMHAKOBOM EMKOCTH, HO pa3JIMIHOr0 OGHICTPOAEHCTBHA,
MOMHO cumTaTh, 4ro 3¥Y ¢ O60npmEM OHCTpomeiicTBHeM ofjaamaer
6OABIIEMA MOTEHIIEAIbHAME BO3MOKHOCTAMHE. T0 7K€ MOMHO CKasaTh
1 o 3Y pasHOro GuicTpopeiicTBusA, o6lafaomeM GoJablied eMKOCTHIO.

IMostoMy pnsa cpasmenus 3Y 1emecooGpasHo BBECTH IIOHATHO
MEPOPMAaINHOHHON MOMHAOCTH:

W = MF. (1-6)

OfEAKO 3TOT KPHTePHH HO YIATHBAET TAKHX CYNIECTBEHHHIX NOKa-
3aTeneii, Kak Qusmdeckuir o6veM V, Bec G 1 morpebiaseMas MOIHOCTD
P, ocoberHO Ba)KHHIX npu paGore 3Y B BRYUCAMTENbHKX YCTPOMCTBAX
Pa3IHYHKEX MOOABHKHKX 00BEKTOB. JTH (PaKTOPH YIUTHBAET APYyras
xapakTepuctaka — fo6poTHOCTH 3Y:

w MF
Q=vep=vcr- . (-7

HapgpemxnaocTs 3Y, Kak BooOme dwGoro ycrpoicrsa, Koim-
‘9eCTBEHHO ONpefieliAeTcA BePOATHOCTHIO COXPAHEHHS OCHOBHHIX mapa-
MeTpOB B 3aJaHHKIX Ipefelax B TeYeHHWe B3aJaHHOr0 IPOMEKYTKA
Bpemenu. IIpu 3ToM HY}KHO YYMTHBATH KaK COGCTBEHHO OTKA3H 3ie-
MeHTOB 3Y, 00yciaoBIeHHNE BHE3ANHHM HJIA IOCTeNEHHKM BHXOIOM
AX mapaMeTpPOB 3a 3aJaHHBIe IPefelhl, TaK M 06JacTh yCTOHIEMBON
pabotat 3Y [pH OTKJIOHOHNH BeIUYMH YHOPABIAIMHEX CUTHAIOB,
TeMOoepaTyphl OKpPYKalomed Cpefh, BHYTPEHHAX H BHEIIHHX HOMeX
M APYTHX BHEMIHAX BO3JeHCTBHM.

1-5. Knaccnduranns 3amoMAHAIOMMAX YCTPOHCTB

Knaccupunmposars 3Y MOKHO IO Pa3IHYHHIM OPH3HAKAM — IIO
HX HasHAUeHMI0 B UNU(POBOA MammuEEe, IO CXEMHO-KOHCTPYKTHBHHIM
npu3HaKaM, 00 (ESMKO-XHMHYECKHM NPUHOMIAM [eHCTBHA 34IOMH-

. <
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maromux 3jgementos. Hasgauenne pasnnuinx 6mokos mamatu B [[BM
6yner nogpobuo paccMorpeno B ri. 2. Hexoropne Haunbonee pacmpo-
CTPaHeHHHE CXEeMHO-KOHCTPYKTHBHH® peIeHHs, ofecneduBaloniye
nocTyn K Hy:HoU sueiike 3Y, uzobpasens ma puc. 1-1 u omucanu
puine. VcexaountenbHoe pasaoobpasue pU3NMKO-XAMHAYECKUX ABIICHMH,
JeykamuX B OCHOBE JIGMCTBUA 3aIIOMHHAIOMMUX DJIEMEHTOB (MexaHude-

Janomuharo -
wue
0

yempodcmba

C nocredobaq L;uwmumwu C‘npoé/a onb- ¢ accoyua-
mensHsiM | —ud docmynom (ne: /M D0C YN0 mubnod
| docmynom uoduvecnue)] @,‘,’%ﬁf‘,’g‘ Bs160prou
Heecmupa - " Cmuparo-
rwuecs wuecn
NocmoAH- Nonynoc- Emamu- Aunamu -
Hsle moAnKsIe yecKue qyeckue
Heye-
modyu-
- bore
Paspy-
waro-
3anues’| |wueca

Puc. 1-2. CxeMa Kaaccupuramun 3V,

CKas LEJI0CTHOCTh HOCHTeNA HHPopMANuM, dJeKTPOMarHHTHHe, ¢ep-
pPOMAarHUTHHE, CEIHOTOIEKTPHYECKHE, YJIbTPAa3BYKOBHIE, KDPHOreH-
HEle, DJIEKTPOHHHE M ADyTWe SBIeHHA), [eJal0T BeChbMa 3aTPyAHH-
TeJIbHOX M ManoddpdeKTHBHOE Kiaccudpmranmio 3¥Y mo 3TOMYy HpH-
3HAKY. _

C Touxu 3peHusa ocobeHHOCTEH (YHKUMOHAPOBAHMA BCe 3Y MOKHO

KiaccuUIMpoBaTh B COOTBOTCTBHH CO CXeMoil, M300pa)keHHOA HA
puc. 1-2.
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Ilo- mpusHaky mnocaemoBaTeNbHOCTH OOPAIEHAA K HYKHOM HH-
cloBO# AdYeiike oOHYHHE ajpecHre 3Y pas3melsAOTCA Ha TPH
IPYLUHL.

3Y cnocnegoBaTelbHHM JOCTYIOM, B KOTOPHX
o0pameHne K 3aflaHHO#l sYeitke Tpebyer KaK OH MOCJe0BATEIHHOTO
OPOXOKAEGHAA MHMMO JPYIUX sideek (HampuMmep, B.3Y Ha MarauTHOI
JeHTe B MPOLeCce MOMCKA NPH NePeMOTKe JeHTH MAMO 3alACHBaloMme-
CUYMTHBAIOIE! IOJIOBKA IPOXOJAT APYTHE MOCHENO0BATENBHO PACIIONO-
KeHHHe AUeHKH).

3Y ¢ HHKIMYIECKHNUM JOCTYIHNOM (nepnonnqecxoro
THIa), KOTOPHE MOTYT PacCMaTPMBAThCA KAK MOMUPHKAIUA YCTPOHCTB
C TOCIIEJOBATEILHEM JOCTYIIOM. B stux 3V, mesaBmcmMo oT motped-
“HOCTH oﬁpamemm K TOH MM HHOH# sAYeiiKe, MHPOPMAIWA, COMEPIKa-
mascsa B Hell, NMepHOANYECKH NOABIAETCA NOJ 3aNMCHIBAIONIE-CIMTH-
BAIOIAME 3JEeMEHTAMH M, CJOJ0BATeJbHO, MOMeT OHTh mpoYuTaHA
B ONOpefeleHHE® MOMEHTH, pa3jeAeHHHEe WHTODPBAJOM BpeMeHH,
"KOTODH# HasnBaeTcd LEKIoM pabotn 3Y. TwonmuaniMm npmMepamm
TaKMX YCTPOHCTB ABAAKTCA 3Y Ha MarHATHOM GapabaHe HIHM THECKAX
H Ha JIMHAH 3aJePKKM.

3Y cupoHE3BOIXIBHHM noc'rynom, HIH PaBHOJOCTYI-
HEe, B KOTOPHX ofpamienne K 1060it Avefike ocymecTBiasAeTcsa Hesa-
BHCHMMO OT €e PACIOJOKEHHA CPefH APYIUX AYeeK (B HAKONHTEIBHOM
moJie). IIp; 3TOM BpeMa IOHCKa ompefiesiAeTCA B OCHOBHOM GHICTpOJei-
CTBHEM KOMMYTallAOHHHX CXeM, o0ecmeymBalomux BHGOpD 3ajaHHOA
Adeiiky. THOAYIHBIE TPEMEP YCTPOHMCTB BTOTO THIIa — MaTpH4EEe 3Y
Ha (epPHTOBHIX cepAedHHKAX.

OcoOHAKOM CTOAT TAK HasWBaeMhlie acCOllHaTHBHHE 3Y, B KO-
TOPHX HOMCK MHPOPMALIHN OCYINECTBIAETCA He MO afpecy, a MO IpPH-
3HaKaM caMoii MHPOpPMALWH, NPAYIEeM, KAaK IPaBHJIO0, IPOUCXOLAT OXHO-
BPEMeHHHI ITPOCMOTP BCeX 3aMOMMHAIOIMUX AYeeK MM Onpefe]eHHOH -
rpyuns sdeex.

IToppoGuee MeToxu momcka mHPopMaumu B 3Y GyayT paccCMOTpeHk
B II. 2.

B saBECEMOCTH OT KPATHOCTH 3 anucu uapopManaed 3Y
geasAica HA HeCTHpPpalIMUeCcA M CTHpPAalomMuecCA (ToY-
Hee ¢ HeCTHPAIOMEACA U CO CTHPAIOMEHCcsa 3amUChIo).

Hecrupaomuecs 3Y [gomycKalT JAMb ONHOKPATHYIO 3amdCh
gHGOpManUK Ha HOCHTeNe M MOCJIefYIolee MEOTOKPATHOE ee CINTHIBA-
gue. Ilpu aroM sanmch HHGOPMAIMH MOKeT OCYIIECTBIATHCA JHGO
npm @arorosaennn 3¥Y (HampmMep, pacHmaiika JEOJOB B COOTBETCTBYIO-
IAX ,y3JaX AMONHON MATPHNB NPH HM3TOTOBICHHH € HA 3aBOJE),
160 OmepaTopoM MM AaBTOMAaTHYeCKM HA IOATOTOBJIEHHOM 3apaHee
HocHTeJe (HampEMep, IPOOGHMBKA OTBePCTHH ¢ mOMompbIo mepdoparopa
B GyMa)KHHIX JIeHTaX Ml Kaptax). IIpmaEnun mecrmpammeiics sanuch
gHGopMaLU¥E HAXOJUT IPUMEHEHHe IPH' CO3TAHAM TAK HA3HBAEMHIX
mocTosAHEHHNEZX3Y, IpefEasHauYeHHHNX [JJIA XPaHeHAA B MAaMIMHAX
HeHM3MeHsAeMoM WHYODMALUA — IOCTOAHHHIX NpOrpaMM, Kodddmuuen-
TOB, CIPABOYHHIX NAHHHIX. ’
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Pasnuyaor TaKKe DO YyONOCTOMAHHHEE 3Y, B KOTOPHX
OfHAaIH 3amucanHas WHGOPMALUA XOTA M UCIOJNb3YyeTcA MHOTO-
KpPaTHO, NIpUYeM MHOTAA M B TedeHHde JJIMTEJbHOTO BPeMeHH, HO IpH
HEeoOXOAMMOCTH MOMkeT OHITh 3aMeHeHa JHGO MeXxaHWYecKwM, JamGo
3JeKTPHYECKUM NyTeM (1 0 A ynoCTOAHHHEe 3Y ¢ MeX aHH-
YecCKOH HMIM 2JNEKTPHUYECKOH mepe3amuChIo).

Crupapomaecs 3Y [JonycKaloT MHOTOKPATHYI0 3amnCch, CYMTHIBA-
HEe, CTUpaHHUEe, HOBYIO 3alMCh WHPopManu: U T. K. B ofgHux caydaax
ACHONb30BaHNe TAKHX 3Y NpaKTHYECKA He OTPAHWYEHO BO BPeMeHM
(sanpumep, 3Y Ha ¢eppHTOBHX CepeYHMKAax), B APYTUX cCJIydadx
OHO OTPAaHMYMBAETCSA €CTECTBEHHKRIM H3HOCOM HOCHTeNs WHPOPMALUH
(3Y ma MarEATHOW JeHTE).

Crupaomuecas 3Y MOMKHO HOAPAa3fgeJUTh HAa CTAaTHYeCKHU e
M IHHaAaMHYecCKHue (Bce HecTHpaomuecss 3Y — CTaTHIeCKHe).

CrarmuecknMn 3Y Ha3HBAIOT TaKWe, B KOTOPHX (QM3WYECKHMil KOZ
nHpOopManuu (MMOYJAbCH, pacIpefeieHMe MATHHTHHX HJIH 3JIEKTPH-
YeCKMX COCTOAHWI M T. I.) OCTaeTCA HENOABMKHEIM OTHOCHTEJIbHO
HOCHTeNA MHPOPMALMH B TedeHUe BCero BpeMenn xpameHdmsa. H HuM
oTHOCsATCA 3Y ¢ HOBEePXHOCTHOUM MarHMTHOM 3aNMACHIO, HA (ePPATOBHX
CepleYHHKax, TPUITepax, 3JeKTPOHHONYYeBHX TPyGKax.

B guramudeckux 3¥ madopmanmsa, 3aKogUpOBagHAA B BHME HOCJTe-
JOBaTeJbHOCTEH 2JIeKTPHYECKAX HMOYJIbCOB, HAXOJUTCA B HeNpeDHB-
HOM [BVKEHMH OTHOCHTeNbHO HocuTeds. OCHORHHM U OPaKTHIECKH
e[MHCTBeHHKM THIIOM IDMMEHAEMEIX B HACTOsAIIee BpeMs [UHAMAYOCKAX
3Y saBasioTcsa ycTpoiicTBa Ha AMHEAX 3afepkkd. B atyx 3V Kop mB-
dopManEM UUPKYJIMpPYeT 0 3aMKHYTOMY TPAaKTy, IpPHYeM 3amUCh H
CUYUTHBAHHE MOTYT OCYIECTBIAATHCA B CTPOro ompefieJieHHHEe MOMEHTH
BpeMeHY, KOrfJa WMMOYJbCH KOJa HY;KHOIO YACJIA HPOXOXAT MHEMO
COOTBETCTBYIOMIEI0 OTBETBJIEHHH OT 3aMKHYTOrO KOHTYpa LHMPKYJIA-
A MHEQOPMALIMH.

Crarnueckne 3Y MOMHO PasfieldTh HA Y C T O M Y U'B H €, B KOTO-
pux uHPOpMALMA B YCIOBHAX HOPMAJBHOH DKCINIyaTaMH COXpa-
HAETCA HEOTPaHMYeHHO aoiaro (3Y Ha TpUrrepax, eppuTOBHX cep-
HedHAKAX), ¥ H O Y& TO M YMBHK e, BKOTODHX MOMET HMeTh MeCTO.
CaMONpPOM3BOJIbHOE CTHPaHWe MHQOPMAnu|, KaK, HaOpaMep, B KOH-
AeHCATOPHHX 3V, W3-3a YyTeUKH HJIM B 3aMOMHHAIOMMX 3JIeKTPOHHO-
JyUeBHX TPyOKax M3-3a pacTeKaHHMA WIM «3a0pHI3TMBaHHMA» 3aPANOB.
-IloaToMy masA pIMTENBHOTO XPaHeHMA MHPOPMALHUH B HEYCTOWIMBHIX
3Y HeoGxomuMO ee mepUOAMYECKOe BOCCTAHOBJIEHHe (HampumMmep, IOJ-
HOBJIEHHe IOTeHIMaJbHOr0 peiabeda HA DKPAHAX IIEKTPOHHOJYIEBHIX
Tpy6oK).

B cBow ouepensp, ycroiiunsrie 3Y, B 3aBHCMMOCTHA OT TOTO, COXPa-
HAT J¥ OHA 3aPHKCHPOBAHHYI0 HHPOPMAUWI0O HPH BHKIOYOHHH
OATAHAA, MOKHO PasfeJuTh HA COX P aH A I0 Il B e 3a0uCh (HA-
opumep, deppomareuTERe 3Y) H pa3dpymalo O u e ¢ A, B KOTO-
pPHX DOpeKpalleHMe NHTAHAA BH3HBaeT paspymeHue HHPOPMALEN
(manpmmep, 3Y Ha TpArrepax, nuHAMHYecknme 3Y Ha JMHHAX 3a-
RepKKH).
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Cnepyer mom4epkHYTh, 4TO BCe AWHaMmdeckne 3¥Y oTHOCATCA
K rpynme HEYCTOMYWBHIX M paspymaomuxcsa. Paspymawomumucs,
€CTeCTBEHHO, SABIAIOTCA U Bce Heycronuusnie 3Y.

Han6onee ru6kuMM M COBepHIEHHEIMH 0 CBOMM BO3MOMKHOCTAM
ABiasoTcA 3Y ¢ NPOM3BONBHBIM JOCTYHNOM, CTHPAlNAecCs, CTaTHIe-
CKHe, YCTOMYHBHE, COXPaHAIOMHUE 3aMACH (Ea cxeMe KiaccudmKanuu
3V ux uens BHIeNEHA [BOMHKIME JUHAAMY CBA3ed). OgHaKo yCa0BUA
9KCIIyaTallu#l, TeXHUKO-9KOHOMHYECKNe, KOHCTPYKTHBHEE M [PyrHe
coo0pasKeHHs MOryT cheaaTh Golee Nenecoo0pasHHIM NpPAMEHEHHE
B TeX WM MHBIX KOHKPETHHX YCIOBHAX W Apyrux tumos 3Y.

I‘.TIABA BTOPAA

OPTAHN3ALIUA IIAM}ITI/I B IIBM U METOABbI BBIBOPKU
NHOOPMAIIUN B 3ATIOMUHAIOINX YCTPOUCTBAX

2-1. Opraum3anusi mamMATH B daeKTpoRBnix I[BM

Paccmorpum ynpomennywo 6aox-cxemy IIBM (pmc. 2-1) ¢ measio
BHIACHEHUA POJIHM, KOTOPYIO UrpaioT 3Y B mpomecce PemeHMA 3afaduu
MamuHOU, 3amada, T.e. MCXOAHHE JaHHKE W OpOrpaMMma HAedCTBHIA
HaJ{ HAMH, BBONUTCA B MAIOWHY Yepe3 YCTPOHUCTBO BBOJA M HOCTYIaer
Ha xpadHeHue B 3V.

Hezodnwe Jannmig ¢
- | Yempoiicméo yL‘ﬂlpﬂucmdo Pesynsmame -
llpoepamma 8608a Bv18000
———..1

ytmpaﬂzcmﬂa 3anomunauee
ynpa eHun cmpolcmbo
(yy) -—- Y /(’3}')

)

N | Apupmemuyecnoe
) N yempoidcm8p
(Ay)

Puc. 2-1, anomeunaﬂ 6I0K-CXeMa yudposoi BHIYNCITUTENb-
HOH MamuHH.

BrnonmEeBme omepanuii Haj YACIaMHA, OPELYCMOTPEHARX IPOrpaM-
Moii, ocyIecTBsAeTcs apadMeTHIeCKEM yCTPOMCTBOM, B KOTOPOE mepex,
onepangedl mocTynaioT u3 3Y y4acTBYOMHe B oONepPalMH YACIA, & IOCIO
BHIIOJHeHHA OMepald ee Pe3yibTAaTH M3 apAYMEeTHIeCKOI0 YCTpOi-
cTBa oTOpaBiAAKTCA B 3Y M PUKCHPYIOTCA TaM 10 TOTO MOMEHTa, KOTfa
OHN BHOBb HOTPeOYIOTCA HA ONPEleIeHHOM dTame PelleHHA 3aJadd.
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HaxoHen, ynpaBjieHMe BHIIOJHEHHEM oOHePalMié B COOTBETCTBHE
¢ 3aJaHHO# MPOTPaMMOM OCYINECTBIAETCA B MallliHE YCTPOMCTBOM
ynpasaenus. [lJsa 3Toro B ycTpoHCTBO ympaBlieHHA Iepej, BHIIOJHe-
HAGM Kajkjoi omepanmm m3 3Y IOCTYNAeT ONPENeeHHEIM obpasoM
3aKOlMPOBaHHAA KOMAHAA, ROTOpO]Z[ OmpeseNAITCH nencmna MAaIIAHE
B Ipollecce BHIIOJHEHWA NaHHON omepanmm. B ardii Komanpe oGEYHO
COflep/KUTCA YKadaHWe, KaKVe AeACTBYUA TOKHH IPOUCXOAUTD B aprd-
MeTHHeCKOM YCTPOHCTBe, M ONUH MM HECKOJbKO afgpecoB (B 3aBHCH-
MOCTH OT NPMHSATO! CHCTeMH KOMaHA) A4eeK 3Y, U3 KOTOPHIX FOJIKHH
U3BJEKaThCA (CYMTHBATBHCA) YIACTBYIOIWE B ONePaluy 9ACIA B KyAa
TIOMKHEL IIOMEIAThCA (3ANHMCHBATHCA) YMCIA, NMOJYIeHHEE B Pe3yib-
TaTe BHIIOJHEHAS OMePamdn. '

Bce memm ynpasiemms Ha puc. 2-1 DOKazaHW NOYHKTHPHBIMU
JNHAAME, a Oend nepegaud madopManun (IMcesa W KOMAHA) — CILIOMI-
HEIMHA JIAHAAMHA,

OKoHYaTeNbHEE M TPEICTABIAAIOMME CYIECTBeHHHA WHTOPEC mpo-
Me7KyTOUHKe Pe3YIbTATH PEIeHus 33/l H3 3V BHpaTCA MAaIIAHON
yepea yCTPOMCTBO BHIBOAA.

W3 ckazaHBOTO ACHO, ITO BHIOJHEHH® Ka/[0# onepannu MaIImHO
HEeH36eKHO CBA3AHO ¢ OJHEM HIIH Jla)Ke HOCKOJILKHAMHM 00pameHuaMMu
K ee 3Y, T. e. co cuATHBaHEeM 3aPuKcHpoBaHHOK B 3Y mHPOpPManUU
¥ ¢ 3anuchio B 3Y Hosoit mAaPopmanmu. IlosaTomy, ectrecTBeEHO, UTO
ecJM fayke OPUMEHHTH B [PYrux GaoKax (B 9acTHOCTH B apHpMeTH-
YeCKOM yCTpOicTBE) BechbMa OHICTPOAEMCTBYIOIAE 3JIEMEHTH, Helb3sf
Oyner mo6uThca 6OJBIION CKOPOCTH BCel MAamIMHEI, €CJIH 3alNCh,
CUHTHBaHMEe W NoMCK ‘WHPopManud B 3¥Y OGyayr nponcxonm‘b He0-
CTAaTO49HO OHICTPO.

Opmaxo He ciaefyeT IOJararth, YTo B ogHOM Giaoke 3¥ cocpemoTo-
yeHH BCe ycrpoiictBa xpaHeHHs HHPopmanuum. Boobme kampmwi wa
6J0KOB, B KOTOPOM IPOMCXONMT Kakasa On To HE OHI0 oGpaboTka
nEGOpPMALAH, OJIKeH COAep:KaTh YCTPOMCTBA /A XpaHeHHA HHYOP-
Mallud B TedeHHe BpeMeHH, HeoOxoxumoro s ee o6paborku. Iloatomy
U BO BCeX OCTaubHHX 0JI0KaxX MaIIUHEL: ychoﬁcTBax BBOJIa W BHIBOJA,

NOKa3aHHKX Ha 63101« cXeMe YCTPOMCTBAX, CONEPIKATCA Te MIM HHEe
3Y, game Bcero B BAe MaJOEMKHAX PETrHCTPOB, IPeJHA3HAYCHHKX A
XpaHeHHAA OJHOTO WM HECKOJBKUX 4YHceJ M Komamk OOmee Koam-
_ yecTBO MH(opManum, HeoOXonEMOe [JA pelleHWs CJHOMKHHX 3amad,
JIOCTHTaeT IECATKOB — COTEH MUJIJHOHOB CJOB, a BpeMa o0palleHus
K 3¥, Bo nsGe;xande 3aMefJieHUA PaGOTH apEYMETHIECKOro YCTpOH-
CTBa MAIIEHH, He MNOJKHO IPEBHINATh HECKOIbKHX MHUKPOCEKYH]
WM J[asKe [oJiel MAKPOCEKYHAH. JTH TpeGoBamHmA 60abMIOH eMKOCTH
M BHICOKOro OmicTpopeiicTBus 3Y ABIAIOTCA NPOTABOPEYMBHMH H
IpaKTMYeCKH, N0 KpaiHe Mepe B HAcTOsAmee BpeMs, HE MOTYT
OHTH OCYImECTBIEHK B OfHOM YycrpoiictBe. HauGomee peanpHEA
IyTh IPEONOJeHHA DBTOT0 NPOTHBOPEUHSA 3aKII0YAETCSA B UCHOIL30Ba-
Hua B I[BM mHeckonpkux 3Y pasHOro YpPOBHA IO GHCTPOAEHCTBHIO
H eMKoCTH,
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B cambx mpocTHX caydasx BCA NaMATH MAIIWHEL pacnpenenaseTca
B OBYX YPOBHAX.

Ina xparenna 6oabmex MaccMBOB MHPOPMANAA NpegHAa3HATAETCH
BHemHe e 3Y, KOoTopoe HHOIIA HA3KBAKT TaKKe H a K 0 I H-
T e J e M. B HeM HCHOAB3YIOTCH, KAK HPABHIO, YCTPOMCTBA ¢ MATHHT-
HOff 3amMCBI0: MAarHWTHHE JIeHTH, GapaGaHH M [MCKM, Ha KOTOPHIX
3a CYeT NpPUMEHEHHs MNapauIeIbHO paboTAMUX GIOKOB MOMKHO
OCYINECTBAATh XPAHEHWE NPAKTHYECKH HEOrPDaHWYeHHHX 00beMoB
nHEpopMammu. OgHako obpameHnme K TakaM 3Y Tpebyer BpeMeHH
HOPHIKA HECKOIBKMX COKYHJ — JeCATKOB CeKYHI MIH Jaske He-
CKOJBLKHX MHHYT, Kak B 3Y Ha MarHATHOH JIeHTe.

Hua xpaseHEnsa MHQOpPMANUA, HEHNOCPEJCTBEHHO y9acTByomeit
B Ipolecce BHIOJHEHHS ONEpalyil, OCYHIECTBIAEMHIX apudpmermie-
CKOM YCTPOHCTBOM, NpeJHA3HAYAEeTCA omMepaTHUBHOe 3Y mim,
KaK ero WMHOIJAa HAa3HBAalOT, omepaTHBHAaA mamartsb., OHO
CTPOMTCA B HACTOAMEe BpeMsa OOHYHO Ha (epPUTOBHX CepieIHmKax
uiId [Apyrax GHCTpofeHcTBYOmMUX (eppOMATHATHHX - 3aI0MAHAIOMAX
dJIEMeHTaX (TOHKMX MarHMTHHX IUIeHKaX, MHOTOOTBEPCTHHX (eppH-
TOBHX IIACTMHAX, MAaTHETHOX HPOBOJOKe U T. A.). EMKocTh omepa-
TEBHOr0 3Y 0OHYHO He OPEBHIIAeT HECKOJBKAX THCAY WM [ECATKOB
THICAY CA0B. JIMmb B OTHENBHHX, HamGolee cosepmenmnx I[BM,
OHA J{OCTATAeT COTEH THCAY cJoB. Bpemsa obpamenua k omepaTnBHEOMY
3Y coBpeMeHHHX MamIMH COCTABJIAET HECKOJIBKO MHKPOCEKYHI.
B naubGonee Gucrpopmeiictsyiomux I[BM bT1o Bpema cHmeHO [0
1—2 mKcex, a'B JyYmHX YHUKAJIBHHX 00pasyax MamMH COCTaBJIAET
IONMA MHAKPOCEKYHHIH,

B nporecce pemenns 3agauu 06 paIIe N 0CYIECTBIAOTCA B OCHOB-
HOM K onepatmsHoMYy 3¥Y. OfHaKO IpM 3TOM WHpOpPMAUAA OrpPaRMIeH-
HOTO o0beMa, XPaHAMAACA B OOEPATHBHOM 3¥Y, MOCTENEHHO HCIOJb-
3yercs, U MOCJ1e OKOHYAHAA HEKOTOPOro dTala BHYNMC/IeHAH BO3ZHAKAET
He0oO6XOMEMOCTh MCHONb30BAHHA HOBOH TPYyOOL WCXONHHX JAaHHHX
HAH HOBOTO Y4YacTKa IPOTPAMMH, Ju060 BHBOJA HEKOTOPOH# TPYNIH
MONy9eHHHX pe3yabraToB. JlJIA 3TOr0 OKa3HBAETCA HEO(XOIUMHIM
npoussecTd OOMeH nnq)opmannen MeKJy BHEIIHWM U OmepPaTHBHHEM
3y.

Tak Kak sanuch WIM CUATHBaHMe WHPOPMAIMK BO BHeMHHX 3Y
OTHEIbHHEMHE CJOBAaMH OKAa3HBAIOTCA HEBHITOAHHMM ¢ TOYKHM 3PEHHsA
3aTpaT BpeMeHH (BpeMs HOHMCKA HY)KHOH AYEHAKH HECOM3MEPUMO Be-
JUKO IO CPAaBHEHHIO ¢ BPeMeHEeM CUHTHBAHAA WM 340HCH), TO 0GMeH
Me;ky BHENIHEM ¥ OHnepaTUBHEM 3Y HOCHT OOKHYHO IPYyNOOBOA Xxa-
pakrep (uEQopManuA mepegaeTcs B BAAE TPYII CJIOB). ITO MO3BOJSAET
3HAYMATENbHO COKPATHTh CpejHee BpeMa o0MeHa, OTHECEHHOE K OTHOMY
CJIIOBY.

Ina nosumends 3pdekTuBHOCTA oOMeHa HMHPOPMALHeHd MeKTY
yerpoiictBamu I]1BM, paGoraiomuMm ¢ pasHEIMA CKOPOCTAMH, X IPO-
MEe;KyTOYHOT0 XpaHeHHs HMHPopMamumu npm obmeHe B cocraBe I|BM
MOTYT HAXOJUTbCA CHOeNHAJbHEE 3Y, NMONydYWBImIME HasBaHUe 6 y-
¢ ep HHXx. Bypepane 3V caymxar kak 6H DefyKTODOM, COTJIaco-
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BHBAOIIMM pafoTalomue ¢ PpasjIUYHEIMA CKOPOCTAME BHEMHAE ¢
payTpernue 3Y. Bypepanie 3Y 3aEMMaloT mpoMe:KyTOYHOE MECTO M
00 eMKOCTH W 10 GHICTPOXEACTBHIO.

Kax noxaswiBaer amanms ucmosib3oBagnA 3¥Y, 4acTh XpaHAMeHCA
B HeM HHPOpPMaIMK NCOOJb3YETCA OTHOCHTENBHO Pefko. B 10 ke BpeMsa
‘B cpenaeM K 10% sueex mamaTd B mpouecce paGoTH MamUHH OCYIIe-
CTBIAIOTCA BechbMa dacrThe o6pa-

meRHs. DTO HABENO HA MBICHb  |AewmblreNoe
cmenaTh HeGONBIIYIO 9YaCTh omepa-  |ycmpoicmeo
tHBHOTO 3Y 3HAUHTeNbHO Goiee
OHCTpOAeCTBYIOMmMEd M MOMemaTh Pegucmpui
B Hero Ty dacTh uEopMaImm,
¢ KOTOPOH OCYIIECTBIAIOTCS MHO-
Casepzone

rokparasie o6pamennsa. CoBoKym- mugnoe
HOCTh 3TMX AYeeK HMOIyYMaa Ha- 3y
3BaHNE CBepXoOeparHns- :
Horo 3Y; OHO mO3BOJNAET 3HA- %?gj'n “
YUTEIbHO YCKOPHTH paGoTy Ma- - -
INMHKE 33 CYET YMEHBIICHAA CPeJI- :
Hero BPeMeHM I[AKJIa 00palieHds Onepamus)
K 3V. . Ceepxoneparuauie 3¥Y Hoe 3Y
MOTYT CO03[aBaThCA HA TOHKHX
MArHATHHX @JIEHKaX, TYHHeJIb- Tocmon
HBIX [MOfdX, MHMKPOMUHHATIOP- 1 Hoe3y
HHX CepAeYHMKAX, TPaH3ACTOP-
HHX TPHATTepax Hu [PYIEX 3amo- [Maerorme
MEHAIOMMX 3JeMeHTax, obecmeun- b'apao’auul
BAaOI[UX B HECKOJAbKO pa3 Goiee Syqbepnue.?]/
BHICOKOE. GHICTpOJEHCTBHE, YeM T
3a00MHHAKOIIHE DIEMEHTH OCHOB- . T
HOii wactm onepatmBHOrOo 3VY. ‘  Bhewnue 3y
Ceepxonepatupanie 3Y B HacTOA- remmr |
mee BPeMA HMEIOTCA JHMb B He- Aexmel
MHorux Hauboaee GHCTPOAEHCTBY- - o
IOMHX Mam#HAX. Tiepgonap]

Kpome mrdopmManmm, Kotopas mel

Heobxoauma 1A pemenns Ha [{BM
JaHHOM  KOHKDeTHOH  3afadd, Puc. 2-2. CHcTeMa NaMATH 60IbIIOi
cymecTByer HHpopManug, Heo0- I[BM. :
XOfMMaA [JIA pemeHAS CaMBIX
pasroo6pasmex 3afad. Ciola OTHOCATCA pasjiH4BLIe KOdQPHIAEHTH,
TabanNYAbe faHAHE, CTAHAAPTHHe HOANPOrpaMMH JJs HepeBOfa BBO-
AEMHX B MalUMHY YACEJl M3 [BOMYHO-JAECATHYHOH CHCTEMEI CUMCIEHHAA
B JIBOMYHYI0 M 06PaTHOrO mepeBofia IPU BHBOJE M3 MAINMHE Pe3yJb-
TaTOB pelleHns, [/ BHYUCJEHHA JOTapA(YMOB, TPHTOHOMETPHYECKHEX
$yBKnmit 1 T. 7. '

Hdaa sandcu Takoil HemaMeHHOE HHEPOPMANUM NPHMEHAIOTCSH TaK
HashBaeMhie T OCTOA HHK e 3¥Y, KOTOphHe HAa3HBAlTCA TaKKe

25



ONHOCTOPOHHHMMNA, JOJNTOBPEMOHHKMHEWIN I & C-
cusHHME 3Y. U3 nmocroarroro 3Y MamuBEa MOMKET NPOM3BOJHATH
TOJIBKO CYMTHIBaHHe MHQOpPMAOuW, a H3MeHeHWe WHQODMALMM B HHEX
npousBofuTca uw3BHe. B ommmx ciaydyasax samdck mHEGOpDMAn@M B IO-
CTOAHHEHX 3¥Y ocymecTBisAeTcA NpH H3roToBiIeHWH camoro 3Y (coor-
BETCTBYIOINAaA NPOMMBKA CEPAeIHMKOB MIW PacIaiiKka JWOIO0B B JNHOJ-
Holt Marpmme). Taxme 3Y Moryr 6HTh Ha3BaHH  HKCH P OB A H-
HH M. B agpyrux cayuaax msmenemnme mHGOpPMAOUA B MOCTOAHHHX
3Y Mosker GHTb OCYIECTBJIEHO OMEPATOPOM H3BHE, Tlepe/i PemeHueM
3aflaud, myTeM, HampuMep, nepeMeIenna GepPUTOBHX CTep)KHeH MM
cMeHH nepdoxapr. Taxkme 3Y YacTo Ha3HBAIOT MOJT YN OCT O A H-
HuMA 3Y ¢ MexXxaHHYECKON nNepesamnucsio.
Haxonen cymectsylormonynocToaRENEe 3Y ¢ 2aeKT-
PHYIEeCKON mepesamnuc s, KOTOPHe, KAK OIPaBAI0, B IPO-
ifecce pemeHWs 3amaud paboTalOT TAKKe TONBKO B PeKEMe CUMTHIBA-
HAfA, HO HHPOpPManuA B HEX MOKeT GHTh H3MeHEeHA JHGO omepaTopoM
H3BHEe, 1H00 1m0 0co60# KoMaH[e B Ipomecce PemeHdA 3agadd, JuO0
aBTOMATHYECKA B 3aBHCHAMOCTH OT TeX WJIHM HHHKX Pe3yJbTaTOB pelle-
HOA WM OOJ Bo3fedcTBAeM mocrynatomei mHPopManmum. Ilocmemmmis
cnoco6 cmMeEH mHpopMamum 3Y MOMKET MCIOIB30BATHCA, HANPHMED,
B CaMOOPTaHA3YIOIWXCA BHYHCIMUTENLHHX CHCTEMaX AJA M3MeHeHHS
HEKOTOPO#l HOCTOAHHOM mporpamMmul ob6paborkm mapopmanmm, Ilomy-
noctosHEEHE 3Y ¢ 3JIEKTPAIECKOMA NePe3anuchio CTPOATCA B HACTOAMIEO
BpPeMs, KakK IpaBmio, Ha (epPOMArHATHHX 3aIOMHHAIIAX dJIEMEH-
Tax ¢ Hepa3pymalom@M cYATHBaHWeM (6maKcax, TpaHC)IIOKCOpax,
3lIeMeHTaX ¢ MOAyJsAnumeir MarHMTHOrO conpormpienus (MMC) = np.).

N3 ckasammOro scHO, 9TO B COBPEMEHHOi 00JIbIIOH MAMIAHE XPaHe-
HYe AHQOPMAIMH OCYINEeCTBAAeTCA B 3Y HECKOIbKHAX yponnei’t obpa-
3yIOmMAX Kak O mupaMupy (pdEc. 2-2), B OCHOBAHHA KOTOPOH HAaXO-
garcsa BHemrHee 3Y OOJBIIOA €MKOCTH W OTHOCHTEIBHO HH3KOTO OHI-
CTpoeiicTBH, 3aTeM cieqyioT 6ydepHOE, onepaTHBHOE M CBePXOomepa-
THBHOe 3¥Y, W BepUIMHY OHPAMHAHN 00pa3ylT YACIOBHE pPErHCTDH,
BXOJIAN{ME B COCTaB apAPMETAICCKOr0 YCTPORCTBA H YCTPOMCTBA YIIPaB-
JIeHHA,

2-2, Pacopenenenne mamsaTd u o6Men mEpopManmell MEKRY
3aNOMHBAIIAME YCTPOCTBAMA Pa3THIHEIX YpPOBHei

Hannume B Mmammae 3Y HECKOJBKAX YPOBHEH# BRIIBATAaeT BajKHYIO
3aJjau1y ONTMMAaJIbHOM OpraHM3anum Bcero Kommiaexca 3Y u, ocoGeHHO,
PAUMOHANBHOIO PacmpefeleBrs MEPOPMAIMA B NaMATH M OPraHM3a-
nuu o6mena mEdopmanud B 3Y B mpounecce paGoru 1IIBM.

Pasmemenue madopmanun B 3Y pasHoro ypoBHsA HOCHT Ha3BaHHE
pacupepmeanenmsa nawmsartH, OGHIHO pacmpeneleHAeM Ia-
MATH 3aHMMAaeTcA NPOTPAMMACT OPH aHAAHW3e 3afaYH W COCTABJIECHAH
mporpaMmH, T. €. {0 Hadaja pemleHds 3afaum. Takoe pacmpepeieHme
DaMATH HA3HBAOT CTAaTHYec K H M. [Ipm sToM mumpoxo mcmosn-

3yeTcst MPOrpaMMHas OPraHA3aIus o6Mena Mexay 3Y pasHOro ypoB-
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Hsl, Korjga oOMed MNPOMCXO[UT IOJ BO3JeHCTBHEM CHelaJbHHX
KoMaHj, cojep:kammxca B nporpamme. OMHAKO 3TO CYMECTBEHHO
3aTPyAHAeT PaboTy HpOrpaMMMCTa, KOTOPHIA B mpoliecce MporpaMMu-
POBaHHUA JOKEH BCe BpeMA IOMHNTH, TJie. HA JAHHOM dTane HaXOAUTCSA
Hy)KHafg MEPOPMAIMA, KaKue M3 3aMOMMHAIOIAX AYeeK B3aHATH, a
Kakne CBOOOTHEL M T. JI.

Kpome toro, nporpammuas opranusanusa obmena mesxny 3¥Y obna-
7laeT CYIMECTBOHHHIMA HeZocTaTKaMu npu pabore B pe)xuMe M Y J b-
THHNPOTrpPaMMHUPOBAHDI S, o00ecIeINBAONEr0o OHOBDPEMCH-
goe pemenue Ha I|BM neckonbkux 3agady. MyapTmmporpaMMupoBa-
HHE CYIIeCTBEHHO MNOBHIIAET 3PPeKTHBHOCTH WCIIOJH30BAHUA BHICO-
KONpOW3BOAMTENbHEX MamwH, Hanpmmep, ecam npH HCIOJHEHAN
HEKOTOPO#l MpOrpaMMEI BO3HHKAET 3ajiepAiKa M3-3a TOro, 4TO B OIepa-
tiBHOM 3Y B JlaHHBIA MOMEHT OTCYTCTBYeT Heobxomumas mHPoOpMa-
nusd, TO Ha BpeMsa, moKa 3ra uWHEGopManusa OGymer mepenHCHBATHCH
B omeparnBHoe 3¥Y w3 BHemHero 3Y, apmpMermueckoe yCTPOHCTBO
MOeT OHTh WHCIOJDL30BAHO JJA MCIOJHEHHA [PYroil NPOrPaMMEL
HT.[I.

MynsTHOpPOrpaMMApPOBaHAe He [OJKHO IIOPOMKAATh KaKAX-THGO
HOBHIX TPYRHOCTEM NPH PeHmIeHWM 3a7aY WIH YCJIOKHATH pabory 00-
CIY;KUBAOMero HepcoHaja M, B NOPBYIO ouepelb, HPOrPAMMECTOB.
Ilig 3TOrOo HpE MYyJABTAOPOIPAMMHDOBAHMM [OJKHA COXPAHATHCA
BO3MOKHOCTh COBeDIIEHHO aBTOHOMHOIO HAOWCAHAA M aBTOMaTHYe-
CKOTO COCTaBJIeHMA IPOrPaMM HE3aBHCUMO OT HX AajbHEHAIero cos-
MeCTHOT'0 MCHOOJHeHHSA B MammHe. Bce cocraBieHHHE IPOrPaMMH 3a-
OACHBAIOTCA BO BHemHeM 3Y MamIMHK M 3aTeM B PasJH4HHIX COYeTa-
HAAX BBOAATCA B omepaTmBHOe 3Y, AYeHKH KOTOPOTO MOJKHH OHTH
HeKOTOPHM 00pasoM pacupefeseHH MeKAy 3THMH OporpaMMaMd |
OTHOCAmeiicA K HUM NcXofHOA mEGopManmeid. OnHAKO HM pacmpenene-
HAe BpeMeHH paGoTH pasiaddEmXx ycrpoitctB I[BM Mexmy mporpam-
MaMH, HU pacIpefiejeHEe Me;KAy HuUMM eMKoctn 3Y He MOryT OHITH
OPeaycMOTPEHN NPOrpaMMUCTOM 3apaHee. JTO PacIpefieIeHne BHIIOJ-
HAETCA B IPONECCO CAMOrQ MCHOOJHOHHA NPOrPaMM, T. ©, OPA MYIb-
TANPOrPAMMHPOBAHAM [OKHO OCYIMECTBJIATHCA ABTOMATHISCKH €A~
MOHA MAIIWHOA TAK HAasHBaeMoe NTMHAMMUUYEeCKOe paclpejeieHHe
DaMATH. ) '

Hdna opramdsanum MyJBTHEOPOrPAMMHOrO pexmma paborw IIBM
B HeHd MCOOJAB3yeTCs CHeNUaJbHAA NpPOTrpaMMa-JHCTIE T-
1 e p. Kpome Toro, addekTmBEOCTS MyABTHIpPOrpaMMHEPOBAaHHA oGec-
neYWBaeTcs AHOAPATHOH peajH3almmed CcHMCcTeMH O pepH-
BAHMA NPOTrpPaMMH M CHCTEMH 3aIlATH OIe-
parusHOro 3YV.

CncreMa mpephIBaHMA NMPOrpPaMM HpeHA3HAYAETCA AJsA OCYMIeCT-
BIIeHUs Iepexofa K TOoil MJIW WHOU mporpamMme B 3aBHCHMOCTH OT IIO-
CTYDAOmuUX CHTHAJOB, IPHYeM B ClIyYae NPEepHBAHHEA IPOTPAMMH
noMmKHEO obecnedMBaTHCA COXPaHeHHWe BCeit MHPopManu, HeoOXOmM-
MOH INIA MPOXO/UKeHAA B JajdbHeAmeM PaGoTH 0 OpPepBaHHOM HPOT-
pamme,
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CrmcreMa 3amuTH omepaTHBHOro 3¥Y npeaRasHavYaeTcA A
KOHTPONA Bcex oOpameHWit K HeMY ¥ [JA IOCHUIKH B YCTPOACTBO
nepepa6oTke mHPOPMAIMK CHIHAJIA PePHBAHAA HCIOIHAEMOM KOMAH-
OB OPM NONHTKe 0o0palleHds K 3aI(AMIeHHOH 06JacTH OHepaTHBHOrO
3Y. TarkmM 06pasom, 6e3 orpaHAYeHAI TPH TPOrPAMMEPOBAHAT MOKHO
3aMHTHTh MHPOPMALHAIO, KOTOPaA HAXOAATCA OfHOBPEMEeHHO B omepa-
TMBHOM 3V, HO OTHOCHTCA K PAa3JMYHKIM 3a/1ayaM.

XapaxkTepHOit 0COGeHHOCTBIO COBpeMeHHHX Oonpmmx I[BM as-
Jgercsa HaJAYMe Yy HAX MHOTOCTY N e HYATO M WiId me p a p-
XHIeCKOMN CHCTEeMBH @IaM#aATH, OpefcTapisaomed coboi
KOMIVIOKC HECKOJbKHX OIePATHBHHX 3Y pasiamdHoii eMKOCTH H
OncTposelicTBAA, 06'be[AEEHHEIX B CHCTeMY KaHaJaMH o6MeHa uadop-
Manmeir Mexay co6oit m ¢ IIBM. MHaorocrynengarass cucreMa DaMATH
cocTOMT OOHLYHO M3 [BYX MM TPEX CAMOCTOATENbHHX 3Y (CTymemei
uam xkackagon). HamGonee GrcTpOfeficTBYOMas CTymeHb XapaKTepn-
3yeTca BpeMeHeM 00DAaIMeHAsA MOPAAKA JECATHX [0Jeil MAKDPOCEKYH/H
¥ eMKOCTBIO B HECKOJIBKO IeCATKOB HMJIM COTeH clIoB. B caMoil Gonbpmoit
OO0 eMKOCTH CTYIEeHH XPAHHTCA HECKOJIBKO IeCATKOB WJIH COTEH THCAY
cioB upu Bpemen:m obpamenua 1—10 mrcex. UHorma B a1y cucreMy
BKJIOJaerca m-3Y ¢ MarHATHO# 3ammchio Ha GapabaHax WA [MCKAaXx,
€6MKOCTh KOTOPOTO MOMKET AOCTHTaTh MHJJIAOHOB CJIOB IIDH - BpeMEHM
obpameHnsa mopAAKa moieil cekyHAH. Bce atm 3Y B-cocraBe MHOTO-
CTymeHYaToii NAMATH HMMEIT eJWHYI0 cHcTeMy aapecoB. IIpm aTom
OIAPOKO NIPHEMEHAETCA MeTO[, COKOUOHMPOBAHHA, 3aKII0YAOMHEMACA
B HAJAYAHA HECKOJBKHEX OAWHAKOBHX 3¥Y CO CABHHYTHIME OTHOCHTEJIHHO
IpYTr Apyra BpeMeHHAIMH gAarpamMamd, Buaropmaps atoMy mocjepmo-
BaTelbHHE 00pameHnA K TaMATE MOTYT OCYMECTBAATHCA ¢ NePeKpPH-
THEM BO BPeMeHH, IpHYeM H3BJIeYeHA® WHPODMALAE M3 QfHOH COKIUH
MOKeT COBIajaTh BO BPEMEHH C 34IHMCHIO MM pereHepanueil B Apyroi
cekuum. Takmm oGpasoM mocTHraeTcsi CHH/KEHH® CPeJHEI0 BDPeMOHH
nuKiIa 3Y [0 BeIMIAHH, MéHbIIOH PAKTAIECKON [IHATEIBHOCTH NEKIA
OTHEeJIbHOH CeKIHH,

2-3. Anpecuabie MEeTOABI BHIGOPKH

OpHolt B3 Ba)KHeAmMHUX mpobiaem TeopnH M TexHEKH 3Y sABnNAeTcA
peaiMsanyA 3aja4M I O B ¢ K a HyKHoO# HEpopManmE B GoiabmoM
Mmaccase. Jlo HemaBHero BpPeMeHH (fa eme M ceifsac ImOYTH BO BCex
IIBM cepmiiHOro BHIIyCKa) DPAMEHAJACh TOIBKO a A pecHE e 3Y.
Ilouck mudopmManum B 31EX 3Y OCymecTBIAETCA IO HOMEDPY 3aIOMH-
Halome# AYeHKH, B KOTOPYIO COOTBeTCTBYIomasa MHpopMaums Oblia
noMemeHa NpPH 3amHECH. JTOT HoMep AYeAKH HAasHBAKT A A PecC oM
H, TakuM o6pasoM, npm s3anuch mEPopMaumd B 3Y HapPAAY C KOHOM
.3aMCHIBAGMOT0 CJI0Ba [0/KeH OHTH mojaH Koj afpeca AYedKH, Kyaa
3TO CJOBO AONKHO OHITH 3aOMCaHO, a UPH Bocmpom3BefeHmEm B 3V
nomkeH GHTHh HOJAaH Koj agpeca sAd9efiKkd, U3 KOTOPOH Heob6XomauMo
H3BIeIb HHEPOpPMALHIO.
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ITpu atom ampec AYeiKA MOKeT ompeAeNAThCA TG0 ee MecTOmoo0-
JKeHHeM B NIPOCTPAHCTBEe, KaK, HampuMmep, B 3Y HA (eppPHTOBHIX COp-
IeYHWKaX, Au00 ee MOJOKEHAEM BO BPeMeHH, KaK B JWHAMHOYECKUX
3Y Ha ammdax samgepkKu. COOTBOTCTBEHHO pPasIMYAOT ABA crocoba
noucKa: Mmecrta (S-momck) mw BpeMen® (I-momnck).

B neroropux 3V mmeer MecTo KoMOmHUMpoBaHHHR S — T-momCK.
Hanpumep, ecin onepatuBHOe 3Y Ha JMHHEAX 3aJePKKH ¢ oOmeil eM-
Koctbio 1024 cinoBa COCTOMT W3 UeTHIPeX KOHTYPOB DPELUPKYJIALUA
eMKOCTBIO 10 256 CIIOB Kask[Hii, TO OepPBHA 3Tam MONCKa — BHGOD’
COOTBETCTBYIONEI0 KOHTYpPA OCYU[ECTBIAETCA OO0 NPHHIAOY MNOMCKA
MecTa, a BTOPOM 3Tam — IOHCK CJI0BA B KOHTYpe — 10 NPUHONALY
BPeMeHHOT0 IIOMCKA.

ITpm atom appec HCKOMO#A AYEHAKH JOKEH, 0Y6BHIHO, TAK:Ke CO-
CTOATH U3 ABYX dacteir kKogos aapecos S # T'. llpm kogupoBamum ampe-
COB B JIBOMYHOH CWCTeMe CYMCJEHHs, KOTIA eMKOCTh NAMATH OOKYHO
BHIPAyKaeTcA KaKoi-1mGo cTenenbio fBoitiky (2F), aTa 3agada pelmaeTcsa
secbMa mpocto. Crapmue ¢ pa3apsaqoB Kojga agpeca (B HameM mprMepe
q = 2) ucooap3ywrca B KadecTBe S-ajpeca, a mociegymomue (p — q)
pas3psafoB Koga apgpeca (B HameM mpmMepe p = 10) obpasyT Kop
T-agpeca. CrpeMieHMe HOBHICHTH JOTMYeCKHe BO3MOKHOCTA H YyBe-
auudTh upomspoguTenbEocTh LIBM o006ycioBimBaer mHTEpeC K COBep--
IIeHCTBOBAHMIO METON0B BHGOPKH HEGopManun n3 3¥Y ¢ mpousBOJAbHOMR
BrIGOpKOil. MeTrogn BHOODKE HEOpMamuu MOTyT GHITH Pa3fe]eHH Ha
OPOCTH® M CJOJHEBEG®e H OpocTHM agpecHHM MeTomaM oT-
HOCATCA BHOOPKA OXHOr'0, ABYX MJM GoJsiee Ydces 3a OMHO OOpaINeHHEE;
K C/IO)KHHIM MeTolaM — BH G OpKa uYmceNn mepeMeHHOH
OAUHKE, KOCBeHHASA BHOOpDKaAa u BHOOpKaA
COIECKaMM, .

BriGopka ogHOrO UMCaa 32 06 pamenue ABIAETCA B HACTOAMEE BPeMA
Hambosiee pacopocTPaHEHHOM. JTOT cHOCO6 BHOOPKM NPHMEHAETCH
B IIBM ¢ 3V¥ cpasmuTenbHO HeGOabmOro 06HeMa, KOTOpPOe MOMKeT
paboraTh cO CKOPOCTHIO, PABHOH CKOPOCTH apHPMETHIEeCKOTo YCTpOi-
crBa. [Ipn GonpmoMm BospacTagnm eMKocTE 3Y TaKoi cnocol BHIGOPKH
CTaHOBHTCH HOYHXOOHHM, TaK KaK Tpe0yeT 3HAYATEABHOIO-yBeANTCHAN
KOJIEYeeTBa PaspHAMIOB, OTBOMAMEIX B KOJIe KOMAH/IH [IJIA 3aIACH ajipeca.

Brbopka HecKoJBKHX C10B 3a OFHO OOpameHHe — KpaTHAs BH-
6opka — DpEMeHAeTCA, KOrga HaJ0 MOBHCUTH 3)PeKTHBHOe GHCTPOeH-
CTBHEe W YKOHOMWYHOCTh 3Y OYeHBb Goabmoil eMKocTd. B .pame crareit
II0Ka3aHo, 9410 3V 6oJbIIOi eMKOCTH HoJydaeTcAa Haubojee IKOHOMHAYI-
HHM IO KOJHMYeCTBY 3aTPAaYABAEMOT0 3JeKTPMYECKOro 0GOpYHOBaHUSA
OpHE AJdHE CJI0BA B HecKoJbKo cor 6mr. Hampumep, npa emxoctu 3¥Y
B 1 MaH. 6um onTuMasbHag AJMHA caoBa cocraBiaser 707 6um [2-20].
910 coorserctyer aaumEe 10 + 20 OGHYHHX MamuHEHHX cioB. Ilpm
9TOM TaKKe M 3afePKKa B Pas3pPAMHEX IEOAX M IeOAX CYATHIBAHHA
monydaercs MuHEManbHOH. HepmocratkoM aToro cmoco6a BhIGOpKH
ABJIAGTCA YCIOKHEHHE NPOTpaMMHPOBAHHA U HEoGXOAMMOCTH HMETh
60JbImIOe KOJMHYIECTBO BCIOMOTATeJIbHHX PErHCTPOB JIA 3aMHCH BCETO
IJIMHHOTO CJOBA.
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Onepanun Hajg YMCAaMM NE6POMEHHOH [JIMHH HEOOGXOIMMEI IIpH
BHIIIOJHCHUE OOJBIIOr0 KOJMYeCTBA DPacIeToB, ocoGeHHO mpH ofpa-
6oTKe dKoHOMMYecKoit mEGopManmu. TpeGosarne k LIBM BrmonmaTh
omnepanMy Haj YMCIAMA NePeMeHHOM [JIMHH CTAHOBUTCA OOHYHHIM A
KPYIHHX BHYUCIATENbHKX Mamue. CTPYKTYDHO 4Mcjia WJIM CJIOBA
NepeMeHHOM MJIMHH COCTOAT W3 HEKOTOPOro YACHa CJOTOB.

_ B xauectse cmora Moer GHTb IPHHAT, HAIPAMED, KOX U3 BOCHMA
JIBOMYHKEIX Pa3psAfoB (6aiim), NO3BOJAAIMHUA KOAHPOBATH TaKHEe CHM-
BOJIH, KaK NecATHAYHAA NMEdpa, OyKBa MIN 3HAK OpeNHHAHWA.

Jana BoIOOPKE YMCes MePeMEHHOM IJIMHL MOMKHO MCIIOJNB30BAaTh ABA
MeTofa: BHGODPDKY ¢ TaCTHYHKM afpecoM H BH-
GOopKYy ¢ H36HTOYHHM ajgpecoM.

BrGopka ¢ 9acTHIHKM agpecoM OCHOBAHA Ha TOM, 4TO P BOMIHEIX
PaspAmoB KOfa agpeca MOTYT OHOPeNeNfTh MeCTOIoNokeHue 2P CJI0B
B 3Y. Taxkmm oGpasomM, ecan B afpece 3agaTh (0 — q) pa3pAn0OB, TO 3TO
SKBWBAJEHTHO ofpameHmio k 27 ciaoraM opgHoBpeMenHo. [las Toro
9TOGH OpPraHM30BaTh IIOCJEIOBaTeNIbHYI BHOGOPKYy 27 cioros, HeoO-
XOJVIMO JOOOJHATH HENOCTAIOIEE PAa3PAAH.B Kojie afpeca CYeTIMKOM,
T. €. NPOM3BECTH IIOCJe/[0BaTeJbHO obpameHHs K Kaxaomy ma 27
caoros. HemocTaTkoM 9TOr0 MeTORA BHOODPKH ABJIAETCA TO, YTO MOMKHO
o0paTATECA JWIB K ABYM, 9eTHIPDEM, BOCBMA M TaK Jajee CJIOTaM.

Boiee reGkuM MeTonoM BHOODKH 4UWCeN NEePeMEHHOM [JIMHHE AB-
asercA BHOOPKa ¢ M30mTOYHEIM afpecoM. CymHOCTH 3TOrO MeTOAA
COCTOMT B TOM, 4TO [O/UKHA OHTH IPeIyCMOTPeHA BO3MOMKHOCTD
BHIOODKE Kajxgoro ciora. IlocKombKy OOHYHO YHCIO COCTOHT U3 He-
CKOJIBKAX CJIOTOB, TO [/ BHGODPKH OXHOTO 4HCJa mOTpeGoBajsioch OH
HecKoJbKo obpamenmidi. Ha mpaxtmke mcmonmpayercA Apyroit mpmeM.
IIpu BHOOpKe 3amalOT agpec TOJBKO MEPBOTO CJIOra. 3aTeM aBTOMATH-
YeCKH CYMTHBAIOTCA HOCJEAYIONHAe CJIOTH [0 TeX mop, moKa He Oyjer
CYMTAH COEeNMAJIBHHIA CHMBOJ, CONEP:KAIWA NPHU3HAK KOHIIA 9IMCIA.
Jpyram cmoco6oM ompepeseHHsi MIWMHH YHCJIA ABAAETCA 3ajaHHe ee
B Koje anpeca. Hampumep, B Koje agpeca MoeT GHTb OTBeJeHO de-
THpe pas3psxa, KOTOPHe MOTYT ONPefeNRTh JJIEHY cloBa Mo 15 6alim.

HenocrarkoM IpEMeHEHHs CHeNHWAIbHOIO CAMBOJA [JIA 0603HAYe-
HAS KOHIA 4YACIA ABJIAETCA HEOIKOHOMHOE pacXofoBaHHe MaMATH
IIBM, Tak kak uacTh 3V 3aHATA CHMBOJAMHA, 0003HATAIAMA KOHIK

‘gucen. HemocTaTKOM yKasaHWA NJIMHE IHCJIA B KOMe ajjpeca ABAAOTCA
Heo0X0MMMOCTh YBEJIMYOHHA THCIA PadpAmoB B Koje ampeca. Ogmako
nocaegHEAi coocob 3afaHAA JIJIAHE UACIa ABJIAETCA HamGodee pacmpo-
CTpPaHEeHHKIM.

~

Kocsernas BHGOPKA COCTOMT B TOM, UTO A€ACTBATEIBHKEA afpec, 1o -

KOTOPOMY IPOM3BOAHATCA obpamenne, MOJy4aeTca Ha OCHOBe mpeobpa-
30BaHMA 3aJaHHOTO ajgpeca. S3aJaHHWIA ajpec MOKeT LUPeoGpas3oBH-
BaThCA Pa3iMIHHME cnocoGama. OH MoskeT GHTH H3MEHEH ¢ IOMOIbIO
BCHOMOTATEJIbHH X WHIEKE-PerucTpoB M 6asoBux permctpoB. K agpecy
MoryT GHTBH Z0GaBIEHH CTApIIMe WIH MIAaANIAe Pa3pAAH MM HEKOTO-
PaA KoOHCTaHTa, XPAHAMAACA B CHENUAIbHOM MHIEKC-PETHCTpe.
CooTBeTcTBeHHO Pas3aHIalOT COGCTBOHHO KOCBOHHYIO BHOOPKY, BH-
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6OPKY C IPHCOSAMHEHHHM aApecoM M BHGOPKY ¢ OTHOCHTeNBLHKIM ajpe-
COoM.

OCHOBHHE CXeMH KOCBEHHOH BHOODKA HITIOCTPUPYIOTCA pHC. 2-3.
B opgEOM u3 BapuaHTOB 3aJaHHHI agpec mOCTymaeT B 0JOK XpaHeHHA
azpecos, rge npeobpasyercs, M TOJBKO 3aTeM mocrymaer B 3Y
(pmc. 2-3, a). B npyrom BapmanTe (puc. 2-3. 6) IOKa3aHO, 9TO K afpecy
npu6aBiAETCA COePKUMOe OfHOT0 M3 HHIEKCHHX PErHCTPOB, IpHYEM
aj[pecHasA 9a¢Th KOMAHJH CKJA[JHBAeTCA ¢ MIAJIIEMA Pa3pAfaMu HH-
nexcanx permctpoB. Ha pue. 2-3, ¢ mokasaHa cxeMa npu0aBieHAA-
K afipecHO#l 9acTH KOMaH/H :

= baox
KOHCTAaHTH (MopmdpuRanus 9 apanenun
ajpeca). aopec adpeco8 |- 3Y
OGHUYHO KOCBEHHAd BHI- Adpecran vacme

KOMaHFbt

6opka BcTpeyaercad B TeX
P peua 06nacms 3y Adpec

cIydaAx, Korja 4Umcio pas- g

PANOB B aJpecHO# dYacTH 0

KOMAaHAH MeRbIe, 96M THCJ10 2 undexc-
paspAgoB B ajgpece, HeoOXo- %’*’a 'g"?”“
JEMOM [ii1s obpameBuaAk 3Y. L o | P
Takas cHTyauusi BO3HEHKaer Y @

B Cllydae YyBeJIUYeHNs eM-

koctm 3¥Y I[BM. Cramgapt- Adpecwan
HEIM CII0CO00M IPeoRoJIeHHS vacme
3TOTO 3aTPYAHEHHA ABIAET- MWKMM@M
cA OpUMeHeHAe WHIEKC-pe- uHdEKCHOZ0

TACTPOB M 6a30BHX perucT- g peeaucmpa

‘POB, K COJEP:KMMOMY KOTO-

pHX noGaBiasercsa ajapecHas 3y +wﬁ%§:’iﬂ
9acTh KOMAaHOH, OpHYeM o

HCIO Pa3PAROB B MHACKC-  p o 53 (yema xocBemmoil BHIGODKH: a —
peructpe # B 6azoBOM De-  cofcrpemno KocBeHHAn BHGOPKA; 6 — BH-
THCTPE NOCTAaTOYHO [Jid 06pa- 6OopKa ¢ IpHCOeIMHEHHKM aJpecoM; 6 — BHI-
meEna K 3Y NoBHIMEHHOI 6opKa ¢ OTHOCUTEJBHHIM ajpecoM.
emkoctn. Ecam gmeno uH-

HeKc-perucTpoB paBHO 29, TO B aAPecHO 9acTH KOMaHAH Tpebyercs
HOIOJHATENIHHO ¢ Pa3pHaNOB [IA TOro, YToGH YKas3aTh, COMEPIKEMOE
KaKoro MMEHHO permctpa TpedyeTcsa CKJIAJHBATH ¢ afPeCHOM YaCThHIO
KOMAH/(H,

MoskBo c9HETaTh, 4TO CTapIUe PaspAAH CYMMapHOro Koja ajapeca,
cofiepyKamuecsi B MHAEKC-permcTpe, XapakTepmayior obmactb 3VY,
B KOTOpOH XpaHMTCA HCKOMag HMHpOpManusA, a MJIajmme, KOTODHE
coiepyKaTcA B aJpeCHOd 9acTH KOMAaHAH, YKAasHBAalT MECTO BHYTDH
OAaHHOH obmacTh.

HKocsennasa BHOOpDKAa IINPOKO NIPHMEHAETCA LPH AMHAMUIECKOM
pacopefiefieHNN OaMATE W AWHAMHAYECKON Iepesandmcd HHPOPMALHH
B [IBM. 910 06BsCcHACTCA TEeM, 9TO KOCBeHHAaA BHGOpPKa obecriedmBaer
BO3MOKHOCTh Pacumoo;keHnsa nEGopManuu B a06om 6aoke 3Y, BxoaA-
meM Bo BEyTpeHHEe u BHemEDe 3Y L{BM. Oco6ennyio Ba)kHOCTH 3TO
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npuoGperaer npu ucnoabsaoBandm B ogHoid IIBM 3V passnx THOOB,
OTJMYAIMUXCA M0 GRICTPOXEHCTBHIO U €MKOCTH.

ITpm KocBeHHOH BHOGOpPKE HedcTBATEIHLHOE MecTO WHOOPMANMH Y
(ampec) B 3Y Buumcaserca mo opmyie: |

y=(K-2°)+1, (2-1)

rge K — HOMep cTpaHHMIH (CTpPAaHHMIEA HA3HBAOTCSA I'Pynma U3 HEKO-
TOPOT0 KOJMYECTBA IOCJSJ0BATEIHHO PACHONIOKEHHHX AdeeK 3Y);
2% — pasMep cTpaHAUH (S — Ileoe YMCIO); i — IOJOMKEHHe CJIOBA
BHYTPH CTPAHMUIH, OHO 3a/[aeTCA MJIM B KOJIe KOMAaHIH WJIM CO CUeT-
YWKa KOMAH]I.

Hanpmumep, B IIBM «Atnacy (AHramsa) npegycMoTpeHa BHGOPKA
OJIHOTO MHJIMrOHa CJI0B [2-16]. 9Ty eMKOCTH COCTABIAIOT BCE BHIB
3V; Ha QeppHTOBHX CepaeYHHKAX, MATHUTHHX OapabaHax M JeHTaX.
Jua Buboprm ogHOTO cjIoBa Heobxoamm aapec AauHo0 B 20 paspAmoB.
Crapmme K = 11 paspagoB o6pa3yioT HOMep CTPABMIIE, a MIajmine
S = 9 paspaAxoB — HOMep CJI0Ba BHYTPH CTPAHUIH.

AHajorgunas CHcTeMa BHIOODKH NPHMEHEHA BO MHOTHX 0OJIbHIEX
BHUACIAATENbHNX MADIMHAX, IPH 3TOM MEHAIOTCA JHAINb 06BeM CTpa-
HHMIH ¥ 4mMcjio cTpammn, Hampmmep, B LIBM-500 (¢pmpma «Bloppoya»,
CIIIA), mekoropuix IIBM cepurn UBM-360 u np.

Bo MEorux caydasx mEdopMaius, o6paGatsiBaemas ma [[BM, Mo-
sKeT ORITH IPe/ICTABJIEHA B BHJE C MM ¢ K 0 B (HaIpEMep, IJIaTeKHEe Be-
momoctu 3apmiath). IIpm o6pamennu Kk aneMeHTaM CIO¥CKA, XPAHAMOTO
B 3V, agpec Ka)Kooro sjeMeHTa mOJyZaeTcsa B pe3yibraTe 00paboTKd
COUCKA. ITO 3HAYHAT, YTO BHIOOPKA mEPOpMANEA GyIeT OCYIeCTBIATLCH
[0 IPM3HAKAM caMoi MHOPMALAN, TAK KAaK B OJUH CIMCOK MOTYT GHTH
o0beIUHEHK 9JJeMEHTH WHpopMaumm, obaafgaomide OHpPefeIeHHKM
opu3HakoM. TepMHH «COHCOK» B TaHHOM CJIydae DOHMMAaercsa B OOHY-
HOM CMHICIe H O3HAYaeT LOCJIeJ0BaTeNbHOCTH 3JIeMeHTOB UHQOpMa-
IEd, KOTOPHE CBASAHH 110 KAaKOMY-IHGO NPH3HAKY MEXAy coboi,
npmYeM Heo0s3aTeJdbHO, YTOOH OHM HAXOJMJUCH B COCETHMX AUeiiKax
3Y. NMeerca TpH OCHOBHHIX cmocofa NOCTPOEHAA CHOHUCKOB [2-4]:
JBYXaJpecHKH, THE3XOBOM W Y3J0BOi. ATH co0COOH oTamyaiorcs ¢op-
MOM 3amHCH 9JIEMEHTOB COHCKA, CIOCO00M YCTAHOBJICHHSA CBASH MEXKLY
HEMH ¥ (OPMOA BamACH IOACIHCKOB.

JIByxagpecHHN# cmoco6 IMOCTPOGHHA CHOHCKOB (H H-
TOYHBL @ CIMCKH, I{ € Il H B & CUMCKH, Ha H ¥ 3 & H H H © CIMCKH)
Ipefmoiaraer, YTo Kas</Iblil 31eMEHT COMCKA COCTOMT M3 [BYX 9aCTei:
coGCTBeHHO MHQOPMALuU X azpeca cBA3M. Afpec CBAS3HA YKa-
3niBaeT A4eiiKy 3¥Y, B KOTOPOA XPAHATCA CIOAYIOIAI dIeMeHT CIMCKA.
O6pa6oTKa STHX COHCKOB HAmOMEHAaeT 06paboTKy MHpopMAIuUM B de-
thpexanpecanx IIBM, rge derBepTHil afipec B Kofe KOMaHAH YKa3H-
BaeT ciefyomyl KoMaHmy. Tak mocTpoeHEH HHPOpDMALNHOHHEIE 3Je-
MeHTH curcKa. CTPYKTypHEe diIeMeHTH CIHCKa BMecTo HHPOPMANHOH-
HOH JacTH cofepskaT agpec Bepuiaan noacoucka. Ilogcnmcok crpoures
110 TAKAM XK€ 3aKOHaM, KaK M OCHOBHOH CIMCOK, I B CBOIO 0Yepejn
MOKeT MMeTh HOJCHUCKH,
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B gByxagpecHHX cnMcKax B WHQOpPMamMOHHOM 3leMeHTe B Kave-
cTBe UHPOpMALUM MoseT OLITL 3amMcal ajgpec Ayeilkn 3V, copmepa-
muii ByxEylo uadpopmannio. Takoil cnocob npepacraBienns UHGopMa-
LUOHHOIO 3JeMeHTa ABigercA Hambosee ruOKuM m obmuM. Hammri
3JeMEeHT COUCKA TaK:Ke colepKUT HHPOPMAalMIo 0 KOHIle CIIUCKA, 0 Xa-
pakTepe aiaeMeHTa (MHPOPMaNMOHHHHA MIM CTPYKTYDHHIA).

HepocratkoM [ByXagpecHEIX CIMCKOB ABJIAETCA HEOKOHOMHOE MC-
noiba3oBanne namath. Ilpm oprammsainum cuucka Gosee IOJOBHHBI
BCeil copiepikarmeiicsi MHpopMalK sABNAeTCA cays;xeOHoil: agpeca cBsa-
83U, NIPU3HAKY JIeMeHTOB. [[pyrue cnoco0b mocTPOeHNA CIIUCKOB UMEIOT
1[eJIBI0 IPEeofoJieTh YKa3aHHHE HeJOCTATKH.

Adpecnas Be16opra
uH@opmayuu

flpocmasn nepemeriHod Kocbewnan Cnuckamu
JnuHb!
0dnozo Cyacmuy-| - | lcoscmbenn C08yxadpe
> cnoba 3a e HbiM [ Kﬂgﬂeﬂﬁaﬂ P CHbIMU
obpawenue adpecom cnucxamy
[Recxoneruz | C Uabsimoy] C npucoedu- C zneado-
cN06 3a HbIM o> HeHHbIM p{  Boimu
00paweH adpecom__| adpecgm CRUCKaMy
' )
C omrocu - C y3nobsi-
Led mesnsHsIM >y MU cruc-
adpecom Kamu

Puc. 2-4. Knaccmdpuxanus afpecHEIX MeTO[O0B BHIOODKIL.

I'mesmoBoit cmoc o0 nocTpoeHEA COMCKOB (O p O T a4 Jt -
KHBAaKWIMMAEe COMCKHU, Mara3d3mHHAA OpPraHHSaA-
nusa 3Y,c T2 KH) COCTOMT B TOM, YTO 3JIEMEHTH CHUCKA IOMEIAIOTCH
B DOCJefoBaTeNbHEX AYeiikax 3Y, Tak 4To ajipec CBA3M CTAHOBUTCH
HeHY;KHHM. BBupy Toro, 4ro o6beM COHCKOB 3apaHee Helb3sa Npefi-
CKa3aTh, COMCKM MOT'YT HAXOAMTHCA B HECMOKHHX 006JacTAX maMATH,
o0pasysa rHesja, mNpdYeM CBASh MEKIY HEMH OCYIIECTBIAGTCA C IO-
MOIIBI0O aJPECOB, CBA3H.

Omepanma samucE HOBOTO 9JIeMEHTa B CIMCOK OCYINECTBIAETCH
BCeIJa B BepHIMHY CIHCKA, OPH 9TOM cTapas MHPOpPMAalMA CIBUTaeTCA.
Komeuno, ato He 03HauaeT ¢mamuecKoro nepememenus MHGOpPMaLnH
B 3Y, MeHseTCs JNIb 3ar0J0BOK cuucka. Onepanusa CYNTHBAHUA dJie-
MEHTa COCTOMT B IOCJEJO0BATEJIBHOM IPOCMOTPe YJ6MEHTOB CHHCKA,
noxka He Oyjer HaiijeHa HYHasg HHPOpMAmUA. -
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Vanoso#t cmoco6 mOCTPOGHHA COHMCKOB (MYJIbTHIHCT) COCTOMT
B TOM, 9TO OJMH 3JIeMEHT, ABJAIIMUACA 4JIeHOM HECKOJbKHX COHCKOB,
pa3Memaetrcsa B 3Y Of#H pa3 B OJHOH HJIH HECKOJIbKHAX MOCJIE10BaTEdb-
HHX AYeiiKax, o6pasys acconMaTaBHHI y3ea. B cocTas accoumaTusaOro
yalia BXOJAT TaK;Ke ajipeca CBA3H, BKIOYAION{He JaHHKM acCOUXATHB-
HH# y3eJ B COHCKH, KOTODHX MOeT GHTh HeCKoJbKo. Taxmm obpa-
30M, OfMH 3JeMeHT 3amMChBaeTca B 3Y TOJIBKO OJHH pas.

Bu6opka cnmckamu oco6ernHo 3ddextuBHa pm o6paboTKe MacCH-
BoB mEGopMaumad. OHa He TpeGyeT ;KECTKOrO pacupejeleHHs IaMATH
H MOKeT OHITh IpHMeHeHa IPM MepapXH9ecKoM mocrpoerdu 3¥Y, nmpd
JuHaMAdeckoM pacopepenenmu mamMara LIBM. 9rtor Bug BmbGopknm
ABIAETCA YyHOOHHM B cjydae, ec/lM 3apaHee HeudBecTeH 00beM obpa-
GaTeBaeMoil mHOOpPMAIHH, ‘ .

Ha pmc. 2-4 mpmsepeHa KiaccuduKamdsa aapecHHEX METOHO0B BHI-
0opku mEpopMammd.

2-4. AccommaTnBHBIE METOAbI BHIGOPKH

AccommaTuBHaa BHOOPKA COCTOUT B TOM, 9T0 HH-
¢opmanua subupaerca u3 3Y He mo agpecy, a IO HEKOTOPOMY IIpH3-
HaKy ee WJIH OO0 HEKOTOPOX M3BECTHOH ee gacTh. 3¥Y ¢ accoquaTEBHON
BHIGOPKO# HA3HBAITCA a ¢ C 0 ¥ a TH B HH M A. [[pyraM repMasoMm
aaa obo3BpadeHHs dToro THHA 3Y sABiAeTcA 3Y ¢ BHOOpDKOH
no coxmep:xaHnuiw. CioBo B 60IbIIHHCTBE aCCOMMATHBHEX 3Y
cocromT ®3 fByX dacreit. IlepByio gacTh cioBa, UIpPeAHA3HAYOHHYIO
CIEeNHWaJbHO /M OTHICKAHHA ero CPefd APYrux cioB, OyaeM Ha3HBATh
acCCONMAaTHMBHMWNM I PH3HaKOM. Bropyio gacts, Kotopas
COIEPKAT WHTEepPEeCYoImyo Hac MHGOPMALHUIO, HA30BeM OC H O B H 0 i
EHPoOpMaIndei (B HEKOTOPHX CIydasasx ee HABHBAT CO O Y T -
cTBylome#d HHPOpDPMAIUeH). AcCOUMATHBHHA NPH3HAK
CI0BA MOMKOT ABJIATHCA JHIIb XaPaKTePUCTHKOH OCHOBHOH MHOpMa-
IIME U 9aCTO CaMOCTOATEJbHOro MHTepeca He mMeer. MHorga acconua-
THBHHIA NPH3HAK CJIOBA HA3HBAKT A PAH KOM WIH feCKpHI -
T 0 p o M. B mponecce noucka urpopManuma B 3Y yd4acTBYOT JHIb
acCONUATHBHEIC IPABHAKMA CJIOB M M3BJIEKAIOTCA Te CJIO0BA, aCCOLAATHB-
HEle NPHESHAKM KOTOPHX COBIAJAIOT ¢ 3aflaHEKIMA Ha BXOJe M3BECT-
HHMHM @pH3HAKaMH WHQOpPMALHU, HA3HBAGMHMM N PH3HAKOM
onpoc a. Jaa KaKaoro ciosa B accoquaTusHOM 3Y HMeeTcd H H -
OHKaToOp cCoBOAajgeHHsa, KOTOPHA YyKasHBaer, COBOAfaer
HJIM HeT NMPH3HAK JAaHHOTO CJI0Ba ¢ mpmspakoM ompoca. CioBo, y Ko-
TOPOro COBHAJaeT acCONUATHBHHU NPH3HAK ¢ IPHA3HAKOM oOmpoca,
ONpAMABAETCA W OCHOBHAA WHPOPMALHA MOCTYHaeT B BEHIXOAHOH pe-
TACTP.

IIpEHUMON DOCTPOGHHA TAKOr'0 acCOLMATUBHOTO 3Y HIIIOCTPU-
pyioTca Ha puc. 2-5. B sanmommmammumx sAdeiiKax 9T0ro yCTPOHCTBA
9acTh paspANHEX 3aNOMHHAIOMWX 3J6MEHTOB OTBOLHTCA A XPpaHe-
HAA KOJOB aCCONHMATUBHHIX IPH3HAKOB CJIOB (Ha pHC. 2-5 AJjA 9TOTO
IpejHa3HAYGHS! JeBHe JacTd sueeK 2). J[pyrdme rpynnu 3amoMEHAIO-
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IUX 3JIeMeHTOB sAYeeK 4 mpegHasHAYAlOTCA [JIA XPaHEHUA OCHOBHOM
mEGOpPMAnEH,

B npunnmne Takoe pasjieneHne He 00sA3aTelbHO, U Pa3pAAH acco-
IMATUBHHX TPU3HAKOB MOTIYT IIepeMe;KaThCA pa3pAfaMHE OCHOBHOHM
uEdOpPMaNHH.

B page ciydaes mpocTO HEKOTOpPHE YaCTH OCHOBHOM WHPOpPManHu
MOTyT GHTH MCIOJIB30BAHK B KaYeCTBO aCCOLMATHBHNX NPA3HAKOB IPU
noucKe nHEGopManun. B atHx ciaydasax opu ompoce MCHOAB3YeTCsA cIe-
OEANBPHHA P @6TACTP M a ¢ K ¥ (Ha PUCYHKe He IOKa3aH), KOTOPHIHA
MacKHDYeT pa3pAfH OCHOBHOH MHAPOpManud, He ydJacTBYIOI[Ue B IIO-
ucke. TakuM o6pasoM ofecneunBaeTca cpaBHeHHE Pas3pALOB IPH3HAKY
ompoca TOJNBKO € acco-
IMaTABHEIMA TPA3EAKAMA 0a
CJIOB. ‘ 3 4

B mpomecce moucka e
3aIIOMAHAIOMMUE 3JIeMEeH- =
TH, B KOTOPHX XPaHATCA B
acCONMATHBHEE IPH3HA- el
KH, KDOM6 XPaHEHHA HH-  L[IC[IC
dopManum, JOIKHEL BH-
OONHATh QYHKIOHA ee JIOo-
IAYeCKOT0 CPABHEHHA M , ==
HOPa3pPyMAaIomero CYuThl- m[7/]7 ] 5
panusa. IloaTomy Hakomn-  Pmc. 2-5. CxeMa mocTpoenss accoluaTuBHOro 3.
TeJIH acCONMMAaTHBHOIO 3Y
HOKHE YacTUYHO WM TIOJHOCTHIO CTPOMTHCA HAa CHEIMAJBHHX 3a-
OOMHHAIOMMX 3JeMeHTaX, KOTOPHe HA3KHBAIOTCA A CCO I M A TH B -
HHMHE 3Aa00MHAHAIOINMAMA 3JI6MEeHTAaMH,

KoHCcTpyKTHBHO HaKoOMTeNIh acCOHATABHOTO 3Y MOKeT GHITH BH-
OOJHEH B BH[e OJHOI'0 MJH [ABYX pasgedbHHEX 0g0KoB. B mociegmeM
ciyyae oguH U3 GJOKOB BHIOJHAET (YHKIMN XPaHEHAA acCOIATHB-
HHIX IPH3HAKOB, 4 BTOPO# MpPeJHA3HAYAETCA [JIfA XPAaHEeHWs OCHOBHOM
mHpopManHH. ’

Haxonurenp accoquaTHBHHX OPU3HAKOB JOJKeH OHTH BHIOJHEH
Ha acCONMATHBHEIX 3allOMAHAIOMEX 3jeMeHTaX. Hakomurteab OCHOB-
HOM MHPOpPMALEU MOKeT OHTHh MOCTPOEH HAa OOKYHKX 3aNOMHHAIOMWX
3JIEMEHTaX.

Jia BHABIEHMA MCKOMOIO CJIOBA IpeJHA3HAYAIOTCA HMHIUKATOPH
coBnajieHus 4 (cM. puc. 2-5). ITH MHARKATODPH GUKCHPYIOT Pe3yabTaT
CpPaBHEHHA IPU3HAKOB ONPOCA C ACCONVATHBHLIMM IPU3HAKAMH CJIOB,
npuYeM B cAyvae HECOBUAMEHUA DTHX NPU3HAKOB MHIHKATOP COOT-
BOTCTBYIOIIEH AYel KU IEPEKII0YaeTCA B PYTroe COCTOAHMNS.

ITpenmonoxmm, 4To B perucTp npusHaka onpoca I nogas kox 01001,
a KOJH AacCONMATUBHHX HIPH3HAKOB COOTBETCTBYIOT HNOKa3aHHEIM Ha
puc. 2-5. Torma npu cpaBHeHHH coBHafieHHe 6yIeT HMETh MeCTO TOJIbKO
BO BTOPOil AYefiKe, AHAMKATOP KOTOPOil 0CTAHOTCA B HA9aJIbHOM COCTOA-
HEH, a BCe OCTAaJbHKE MHIAKATOPH IEPEKJII0YaloTCs B APYroe CoCTOoM-
HHe, IOKa3aHHO® HAa DHCYHKe mTpHXoBKoi. IIpm mogave mMmyinca
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B BOPTHKAJBHYW LIMHY, BO30YKEAIOMYyI0 BCe MHAMKATOPH COBHA/e-
HESA, HIePEeKIIOYATCA TOJBKO ONHH OCTABIIMACA B HAYAJAbHOM COCTOSHAK
HHMKATODP BTOPO# sIYeHKM, IPHYEM €ro BHIXOJHOH HMIYJAbC BO3OYAUT
CJI0BapHYI0 (rOPU3OHTANLHYIO) IIWHY, NPefHA3HAYCHHYIO IA Ompoca
3a00MHHAIOIAX 9IeMEHTOB 4, B KOTOPHX XPAaHUTCA OCHOBHasA MHPOP-
Mmanusi. CudTaHHOE M3 ITHX 3JEMEHTOB CJIOBO IOCTYmaeT HAa PerucTp
CJIOB 5, M3 KOTOPOTO 3aTeéM MOKeT GbITh BHBEJIGHO B TOT HJIH HHOH 60K
Rn6epnemqecxoro yCTPOHCTBa

Ha paccMorpennoit 6mok-cxeme (puc. 2-5) OKA3aHK TOJABKO He-
KOTODHE YacTH, OPWHUWOAAIBHO CYIECTBOHHHE NIIA paboTH acco-
IIHATABHOTO BY. 3nech He MOKAa3aHH M COOTBETCTBEHHO He ONHMCAHK
Y4aCTH CXEeMHEl acCOIMaTHBHOro 3Y, npefHa3HAYCHHHE JJIA 3aNHCH MH-
dopMalMA, M TaKWMe Ba)KHEI® DJIEMEHTH, KaK YCHIATENH, KI04d, dop-
MHPOBATEJNH, CXeMa CHHXPOHH3anun, Bce 3TH sieMeHTH B HpHEHNWOE
He OTINYAIOTCA 0 CBOAM QYHKIWAM M IOCTPOSHHIO OT COOTBETCTBYIO-
IMUX 3JEeMEHTOB CXEM YIpaBJeHHS agpecHHX 3V.

Hrak, cuenmdpuueckoit yacToio acconmataBHoro 3Y sApiagerca 610K
accoNUAaTHBHKX NPHE3HAKOB. PaccMOTPEM MaTeMaTMYecKoe OMHCAHE®
paGoTH ONHOrO 9JIeMEeHTa, BHIOJHAKIEI0 ONePALWI0 CPaBHEHHA,
Jalomero CATHAJ NPA HECOBHOAJeHAM XPAaHAMOA H HOCTyHAlomed Ha
Bxon mHEPopMmarmm. Takas jJormdecKas omepands HA3HBAaeTCH (OTPH-
maHne papHosHagHoctwy. OHA mMeer BHA: .

Qe 1—]—(1 24 (2'2)
THe aj;; — 3Ha4YeHHe i-T0 pPa3pAfa B aCCONMATHBHOM IPH3HAKE j-TO
CJI0Ba; z; — 3Ha4YeHMe -0 pa3psfa IPH3HAKA OIpOCA.
Jlornka paGoThH Bcex paspAMOB ACCONMATHBHOTO IPH3HAKA j-TO
cl0Ba MMeeT BH.:

;= Z (a5 - 24 a;-2,). (2-3)
Ecim o; = 1, To acconuaTHBHHI NPHE3HAK j-TO CJI0Ba HE COBIAjaer
c npnauanom ompoca, a ecnn.@; = 0, To onEm coBmAgAIT.

Paccmorpam ApYTHE BHJIEL HOHCKA nad)opmannu B accommaTEBHREIX
3¥Y Moryr GHTh HaliIeHH ¥ BHGPAHH CJI0Ba, ACCONMATABHEE IPA3HAKH
KOTOPHX HaXOOATCA B CJSAYIOMMUX OTHOMEHNAX C MPM3HAKOM OIPOCA;
6onbme, Menbme, Gammaiimee Gonbmee, Gamxaiimee MEHbIIEe.

N3 acconumarurOro 3¥Y Mosker GHTh BHOPaHO CIOBO, aCCONHEATHB-
HHI IPU3HAK KOTOPOTQ ABJIAETCH HAMMEHBIINM MM HaNOOMBIIUM CPeH
XpaHUMEIX cI0B. Kpome Toro, u3 3Y mMoryr OHTh BHODAHH CI0BA, J€Ka-
mue B HEKOTOPHIX 3affaHHKIX npefeaax uid BHe ux. [locrexoBarensHOE
COYeTaHHe IIOMCKA CJI0BA ¢ MHHHMAJIbHHM 1O YUCJICHHOMY 3HAYEHHIO
MPU3HAKOM H IOMCKOM GIMKaimero cjioBa BefeT K yIopAK0IeHHOMR BhI-
6opKe cJII0B B HOPs/IKE BO3PACTAHAS HX aCCOUMATABHHIX NPU3HAKOB,

ITpocroitcnocob ymopsAg09eHHON BH 60 P K A, IpefioKeH R
10.f.Basnnensckum B 1958 r., cocTonT B TOM, 9T0 B Ka9eCTBE IPA3HAKA
ompoca OJHO 8a APYTAM 3aJalOTCA IMOCJIOL0BATEAbHO BO3 PaCcTAIOMUe I~
cna. Jlna 3amaHMA BTHX YHCEN MOYKeT MCI0Jb30BaThCA 0GR YHKIA ABOMY-
HBI# CYOTIHK, HA BXOJ KOTOPOT0 NOCTYNAIOT IOJOKHATeJbHEE OIHHAIH
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OCHOBHEIM HE[IOCTATKOM YIOPA/0YeHHOU BHOOPKH MeTOLOM LUKJIN-
qecKoro o63opa sABIAAETCA HOIBINOE KOJIAIECTBO ONPOCOB, HO MPHBOAA-
IEX K CYMTHBaHWI0 HEPopManun. B qpyrux Merofax ymopApodeHHOM
BHOOPKH 3TO YMCIO 3HAYMTENbHO MeHbmme. BoJBIIMHCTBO MeTONOB
YHOPA0YeHHOR BHGODKM CTPOMTCA IO NPHHIMOY: MOMCK MUHMMAJb-
HOro (MaKCHMMaJbHOTO) NPU3HAKA, a 3aTeM MOMCK Gamxaiimero 60ib-
mero (MEHBIIEro).

ITpr kapmoM ompoce Y4YMTHBAETCA KOJHMYECTBO CJIOB, NPU3HAKH
KOTOPHX COBHAfalOT ¢ IPH3HAKOM O0Hmpoca. ¥YCTAHOBKA CJIEAYIOINero
OpH3HAKA OOpOCa 3aBHCAT OT 3TOro KoiamyectBa. Ilpm aToM pasim-
9al0T HECKOJBKO AJATOPUTMOB YHOPAROYeHHOH BHGOpkH. [{na mepBoro
anroputma, npemnoxensoro ®peem n Toapabeprom B 1961 r. [2-13],
JA0CTATOYHO 3HATH, 9T0 B Pe3yJIbTaTe ONPOCA HE BHABJIGHO CIOB ¢ MPH3-
HAKaMH, COBHAJAIOMAMHE C NPH3HAKOM OIpPOCA, MIAH BHABIEHO XOTA
6u onmo cioso. Mus apyroro aaropurma, npefnoxeaaoro Cn6epom n
JImagksucrom b 1962 r. [2-10], BrABAAeTcs caenyomas WHGopMaANAA
0 KONMYeCTBe CJIOB C COBNANAIOMMME IPM3HAKAMHU: HET CIOB C COBIA-
JAI0MAME [PU3HAKAMHA, WMEETCHA TOJIBKO OXHO CJIOBO, MMeEeTCA He-
CKOJIBKO CJIOB.

IToce Toro, Kak HaifieHO CJOBO ¢ MHHMMAJIbHKM HPH3HAKOM,
OPOMCXOAMT MOMCK OamKaiimero 66sbimero.

B macrosmee BpeMsa M3BECTHO [0 JECATH METOROB YHOPAMOYEHHOH
BHOODKM, OTIMYAMHEXCA TO cBoeit saddexrtmprocTH [2-3, 2-12, 2-18
m ap.]. Ograko ¢ yBenrnuenneM sdpdeKTABHOCTH METOAA, KAK IPABHIIO,
BO3PACTaeT ®W CJIOKHOCTH €ro TeXHAYECKON peand3anum,

[Tpumenerne acconmatuBEHX 3¥Y OmpaBAHBAeTCA CASAYOIAMA MX
moctomHCcTBaMH: 1) ocymecTBiaende moncKa HEGOPMAIMA IO ee IPH3HA-
KaM; 2) BO3MOMKHOCTH JOrmdecKoirt o6paborknm mEpOpMALEH BHYTDH
- accommatuBHOTO 3¥Y; 3) OTHOCHTeNbHAsA HE3aBUCHMOCTh BDEMeHH
momcka mHpopManEA B accommaTuBHOM 3Y or o0med ero eMKOCTH;
4) oTcyTCTBHe KEeCTKOH CBASH MKy COJePKAaHAEeM 3aloMHHAIOIMeH
AYeiKA ¥ ee HOMePOM, UT0 obecneurmBaeT Gosee ruOKoe UCIOTb30BAHHE
o0meil eMKocTH accouuaTEBHOrO 3.

. 9tE KavecTBa ofecmeumBaloT 3PeKTHBHOE NPMMEHEHH® aCCONHa-
THBHHX 3¥Y 1iA pemeHHA pPAKa BechbMa CJIOKHHX 3afad, K KOTOPHM
oTtHocHTcA o6pafoTKa MHEPopManuE B MHYOPMAMOHHO-JOTHISCKHX
?{zaISII]PIHaX, NEHAMHYECKOE PaclpejelieHAe NAaMATH, OHO3HAHHE 06pasoB

FJTABA TPEThH
XPAHEHUE UH®OPMAIIMN HA NEP®OHOCHUTEJIAX

3-1. MepdorapTa ’

ITepdpokapTh BamIM MEPOKOe NPAMEHEHWe B CUETHO-aHANHTHIE-
CKMX MaIlNHAX, KOTOPHEe HAa3KBAIOT TaKKe C‘IeTHO-HBpi’Op&uHOBHHMH
Mammaame [3-2, 3-10 = gp.).
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Puc. 3-1. CopoxamATEKOJIOHHasA mepdorapra.

ITpoueccu o6paGoTkn
MaTepPHAJIOB HA BTHX Ma-
DIXHAX COCTOAT H3 He-
CKOJbKUX 3TamoB. [Tpem-
Je Bcero Ha mepdoparo-
pax OpOM3BORMTCA MPO-
OmBKa oTBEpCTHA B
Kaprax. 3ateM Ha coe-
OEaIbHHX MamIMHAX-KOH-
TPOJBHUKAX  OCYI[ECT-
BIAETCA KOHTPOJAL Hep-
dopannu myteM cInYeHAS
ee ¢ IOBTOPHO OCYHIECT-
BJIIEMBIM Ha KJIaBHATYPO
KOHTPOJABHUKA HabOpOM.
ITocae aToro mepdoKapTe
COPTHUPYIOTCA IO OIpefe-
JeHHHIM NpH3HAKAM HA
COeNWANbHKEX MaNIHHAX
H, HaKoHel, B KadecTBe
mociiefiHero drama obGpa-
0O0TKH, pasioeHHBIE IO
rpynnaM neppoKapTH Ho-
CTYHOamoT Ha TalyaATOPH,
KOTOpHE OCYIIECTBIAIT
[OJICYeT U Ne4aTaHne JaH-
HBIX, COJePKAamUXCA B
uepdporaprax.

Craggaptaas nepdo-
Kapra (puc. 3-1) mpen-
craBiaer co6od KapToH-
HBIA IPAMOYTOJbHHAK [IJ1H-
Hoit 187,4 mm ¢ gomyckoM
+=0,4 mx, mupuEOH
82,5 Mmm ¢ [gomycKoM
=+0,4 #x ®m TONMUHOU
0,48 mm ¢ pgomyckoM
+0,020 m —0,015 mm.
Jas ynobGersa omepaumit
monfopa M YKIagKH Jie-
BB BEDXHAA yroJi KAPTH
o0pe3aH, IpAIeM KayK B
KdTer 00pesaHHOTO yria
JO0JKeH OKTH paBeH 7 MM,
a yron cpesa 45+2°.
Tonmura XapTH BHOU-
paercA HCXOfA H3 TOTO,
9T00H, ¢ OZHOM CTOPOHH,



obecoetHBaiach XOpONIaA H3IQJALAA HPH TEKTPUUECKOM CUMTHBA-
HHUM, a, C APYroil CTOPOHH, Ipo6uBKA oTBepcTHil He TpeGopana Geis-
mux yemnuit, Ilpm toamume 0,18 mm ycunme, HeoGxomumoe A
NpoGUBKA OXHOTO OTBepCTHsA, cocTaBaser 3,0—4 kl.

Ha auuesoit cropone nepdoxapTu HaHeceHa IPpoBasg ceTKa, 06-
pasyolas BePTAKAAbHbHE KOJIOHKH W OPU30HTAABHKEE DA UIH IO-
suqun. B CCCP npumensiorca mepoKapTH ABYX ‘TANOB: 45-KOIOHHES
(pme. 3-1) u 80-xonoruue (puc. 3-3). HoamgecTBo pAgoB Bo Beex cay-
yasnx pasHO Aecatd (or 0 mo 9), ogHaKo B HANUU(PPOBOM IoJe KapThl
MoryT GHTH NPOGHTH eme fBa paxa orsepcruit (11-i m 12-i1), KoTopHe
B CUETHO-aHAJMTHIECKUX MAIIMHAX MCIOJb3YIOTCA A UKcAaluM pas-
JINYHLIX YCIOBHHIX IPH3HAKOB.

Hecarnunne nudpu Qurcupyorca Ha mepdoKaprax ImyTeM Ipo-
GHBKHM OTBEpCTHil, Ka)KI0e M3 KOTOPHX COOTBETCTBY®T OfHO# mmdpe.
Ilpm sroM mEdopManus Ha mepdoKapTe MOMKET 3AMHCHBATHCA ABYMS
cmocofaMu, COOTBETCTBYIOMUMHE HOgade KapPTH [Jlsi CYUTHBAHUSA MIHAPO-
KO MJIH y3KOH cTOpPOHOH. B mepBoM ciiydae CYHMTHBAHHE IPOM3BO-
OUTCA OOCTPOYHO, BO BTOPOM — OCYIIECTBIACGTCA IOCIEJOBATONHHOO
cunTHBaHEe mo croiabuam. UYame Bcero paspsap 4mcia ompefeisercs
HOMEPOM KOJIOHKW, a 3HaueHMe LUPDH B paspsaje — ee IO3WTHei.
Hanpurmep, Ha nepdokrapre, n3oGpakenHoA Ha puc. 3-1, B KomoHKax
1—5 sadmrcuposamo uucio 32479, B Komomkax 6—10 — umeno
91000 u 1. 1. '

OTBepeTdAA B 45-KONOHHHX IepoKaprax MeTaloTCA KpPYIJIHMHI
¢ puamerpoM 3,2 mx ¢ monyckom ==0,03 um. B 80-kononsmnx mepdo-
KapTax oOTBEPCTHA HMMEIOT (OpPMY OPAMOYIOJIbHAKA C OCHOBaHHEM
1,4 mm m BHCOTOH 3,2 MM,

IIpu BBOsIE B BIIEKTPOHHEIE MAIIHMHH ,paGoTalomue B JBOMYHOR CHC-
TeMe CYMCIeHHA, Ie1ec000pasHo PHKCHPOBATH YKCiIa Ha mepdoKaprax
B [[BOMYHO-JICCATHYHOMA cHUcTeMe cuMcieHuda. B uactmoctn, Ha puc. 3-2
NOKa3aHO PACHOJOKeHMe YHCeN ¥ MONOJHHTeJbHOH WHPOpMADMA HA
80-kononEEx mepdoxapPrax, mpumeHasmaxca B MamuHe «Crpesa»
[3-12]. Ilpm 3ToM jJyia BanmMcH 4HCeN MCHOOJB3YIOTCA BCe JBEHAALATH
PAROB nepdoKapTH, 9TO MO3BOJsSAET pasMemarh HA OfHO# mepdorapTe
oo 960 de. yugp. Taxum obpasoM, MaKCEMajJbHAdA HOBePXHOCTHAA
INIOTHOCTH 3aIMCH, KOTOPas MOKeT GHTh OCTHIHYTa Ha mepdoKaprax,
COCTaBJIAeT:

960
1B74-8,.25 = 0134 O6._yugp/ex?,
niu obbeMBafA: ]
6,34

Ha puc. 3-3 nao6paxena 80-kononHaa mepdokapra ¢ 3amucaBHON
Ha Heil mEQopManmei.

Cxopoctb 3aroToBku nepdokapr, T.e. OPOGHBKE B HHX OTBep-
CTHif, COOTBOTCTBYIOMHUX (HKCHpyeMoi HHQOPMALHM, NpPH py4HOd
nepdopanmm ompefensercd KBalmUKamumeid omepaTopa M COCTAB-
aser po #AByx nudp B cekyHAy. Ilpm aBToMarmueckoir mepdo-
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paumm, KoTopas mpejHa-
3HAYAeTCA [JIA DPasMHO-
JKeHAA TOATOTOBIEHHKIX
omepaTopoM mepdoKapr,
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THBaHAN mepdoKapT CKo-
POCTh CYHTHIBAHHESA MOKET
GHITH MOBeleHA [0 THICAY

1udp B CEKYHNY.



IlepporapTl BecbMa yno6HO mpPEMEHATH AJA BBOAA MHPOpPMAIUM
B MalIMHHI, IPeJHA3HAYCHHHEE [JIf 3KOHOMHYECKUX, CTATHCTHYECKHX,
OJAaHOBHX M [APYIMX pacdetoB mojio0HOro THOA, KOrja BBOAMMAA
meEdpopmarua (HapsAgs, cdera, OYXrajJTepCKHEe NOKYMEHTHI, NaHHHE
mepenncu | T. A.) EMeeT o0mmil GoaAbWIOH 06HEM H B TO ke BPeMA CO-
CTOMT U3 OTHEIBHHEIX, He3aBUCHMHIX APYT OT Apyra yacreil. BaKHRIM
DOCTOMHCTBOM IepPOKAaPT IPH 3TOM ABIAETCA BO3MOMKHOCTH MONOOPKA
MX B KOJIOfle IIepef 3aKJIa[KOM B MAMIMAY B N1000M HOPAAKE U, CJIENO0-
BaTeJNbHO, BO3MOKHOCTh BBOjIa MHPOPMAILME B BHYACIUTENHHYI0 Ma-
MHEAY B J060# jKellaTeJbHOH IOCIENO0BATOIBHOCTH.

B T0 ke Bpemsa cliemyer yKasaTh Ha OTHOCHTEIBLHYIO CJAOMHOCTDb
MeXaHM4eCKOi KOHCTPYKLME YCTPOHCTB, IpefHa3HAYeHHHX AJ1A 06pa-
60TKM mepdoKapT, TAK KaK NpHW mepHopamud W CIUTHBAHAA HAPALY
¢ TOCTyHAaTelbHHM [BMKeHMEM Ka)k[oil Kapre HeoOXOMMO ele ocy-
mMEeCTBAATh CcOpacHBAaHME WCIOJb30BAHHOM KapTH W HW3BJEYEHHO
cllefiylomeil KapTH W3 KoJoAel. Takmm oGpasoM, HeoOX0gUMO HMETHh
BeCbMa TOYHHE MEXaHW3MH C BO3BPATHO-IOCTYNATEJbHHIME [BH-
JKeHASAMA, OTHOCHTEILHO JO0POTHe W TPeGylomde CJIOMHOA peryiu-
POBKH. )

B sakamoueHme cleyeT YOOMARYTh O YpRMeHeHWH nepdoKapT
ocoboro Tuma ¢ kpaesoit nepdopanumeit [3-6, 3-9], Ha KoTopHX cTPOATCH
OpocTeiInae B caMbie PacIpPOCTPaHeHHKE NOCTOAHENE 3Y, H03BOIAI0-
mue OCYIIECTBAATh TAKMe OmepalWH, KaK COPTHPOBKA WHPODMAUMA,
rPyNNAPOBKA €6 IO HYKHHM NpPH3HAKaM, HOA0ODP CBefeHHN, aHAIH3
ONHITHHX AAHHHX W T. J.

XoTA TaKde KapTOTeKH Ha mepoKaprax W He NPUHATO HA3HBATh
MOCTOAHHKMHA AacCOUMATABHHMA 3Y, HO OPUMANMI BHOOPKA H3 HHEX
AHGOPMATHUE [0 OIpe/leIeHHEIM IPN3HAKAM IONCKA COBIAfaeT C NPHH-
Emn;m BHIOOPKH W3 COBPEMEHHHX 3JEKTPOHHHX aCCOIMATHBHHX 3Y
2-5].

3-2. HepdoaenTor

Hapsany ¢ mepdokapraMu ImOUTH BO BCeX COBPEMEHHEIX MaIlMHAX
B KuuecTBe HOCHTeNdA MHPOPMAUAMA B YCTPOHACTBAX BBOJA U BHIBOJA HC-
nonbayiorca uepdoneETH. B GonbmuHCTBE OTedecTBeHHHX MAamEH
IJIA 3TOH IeAW NPHMEHATCA CTAaHAAapTHaA OyMakHaa TteserpadHas
deHta mupuHo# 17,5 MM C DATHIO OCHOBHHIMH HoposkKamm. Umcia
IpH BBOJe B MAIIHHY Yamle BCEro KOAUPYITCA B IBOMYHO-ECATHIHOM,
a KOMaHAH — B BOChMepHMuYHOA cmcTeMe cumcienusa. [Ipm atom pmecs-
THYHASA ¥ BOCbMepHYHAH UEPPa KarKTOTO Pa3pAfa BHPAKAGTCA B IBO-
HYHOM Koje M QHKCMpYeTCA Ha JEeHTe B OHOM BePTHKAJABHOM pPANY.

Ha puc. 3-4 moxkasas yvacroK nepdoJeHTH, MCOOIB3YyeMO mis
Beofia mHpopmanuu B MamumHy «Munck-2». Ilpo6umBka Ha mepsoi
IOPOKKe CBEPXY COOTBETCTBYeT HAJMYMI0 B Kofle AAHHOTO pa3psfa
e[MHAI|, HA BTOPOHl CBEPXy — /BOEK, HAa TPeTheil — 4YeTBEPOK M Ha
9eTBePTOll — BOCHMEPOK. HMKHAA M0POKKA NIpeHA3HAYAeTCA NJIA
pe6MBOK, MMEIOIUX CIyKeGROe 3HAUeHTeE,
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IoBepxHocTHAA NAOTHOCTH 3aOHCH HA TAaKOM HATHAOPOKEUHOM
nepdoiieHTe, xapaxrepusyomeiicsa maroM 2,54 mm, cocTaBisAer:

5
AN 11,2 ds. yugp/cu?,

T. ©. IOYTH B [Ba pasa Goabme, 4eM Ha nepdokaprax. IIpm Tonmune
aeats 0,1 mm 310 COOTBETCTBYeT 0GBEMHOM IJOTHOCTH:

11,2

2 =1120 9s. yugpp/crd,

0,01
T. €. OPUGIM3MTCJILHO B TPM pasa Goablue, ueM HA nepoKaprax.

IIpo6uBka JeHTH, Kak M mepPOKAPTH, NPOUIBOAUTCA BPYUHYIO

MM AaBTOMATHYECKH Ha cHeLuaJbHOM mepdopaTope, IpHYeM IIaroBoe
IPOABHKeHHe JEeHTH OCYIECTBIASTCA 3y6GIATHM KOJECOM IPH MOMOINH
ImecTo#f, Befymeil MOPOKKH C OTBePCTUAMHI MAajaoro AMaMerpa.
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4——
Pmc. 3-4. YuacTox mepdoneHTH Mammne «MHHCK-2».

Bo m36e;xaBme omu6OK P BBOJe B MAILIMHY OfHAa W Ta ke 3ajada
HaHOCHTCA Ha NePYOIeHTY ABAK/H (3KeJTaTeNbHO ABYMA omepaTopamu),
n 3areM o6e nepdoJeHTH CAMYAIOTCA HA CHEIUATbHOM KOHTPOIbHO-
cunThBalomeM ycrpoiictse. IIpm mecoBmajenmn nepdopanmit Ha ciau-
4aeMHIX JIeHTaX 3TO YCTPOMCTBO aBTOMATHYECKM IPeKpamiaeT mX Aalb-
Heiillee OpOJBMKEeHUe M [laeT CHTHAJ ONEPATOPY O HAJINYMH OMHOGKH.

Jlpyroii BapmaHT NPOBEPKH COCTOMT B TOM, YTO 3aTOTOBJIEHHAA
nepdoseHTa BCTaBAAETCA B KOHTPOJIbHOE YCTPOMCTBO, a omepaTop
moBTopHO Habmpaer Ty ke 3agauy. HecoBmajgenme sammcu Ha jeHTe
c nmbopmzuueﬁ, pabpaHHO# omepaTopOM, BHI3KIBaeT HOABJICHME CUI-
Hana omuOKu. Bo Bcex ciydasx MecTo HeCOBHAJeHHMsA NpOBEpPAETCA
IPOCTHIM OCMOTPOM, U €CJIA Ha JIeHTe OTCYTCTBYeT HY;KHOe OTBepCTHe,
TO OPOHMBBOAMTCA €ro [(ONOJNHUTeNbHAsA NPOOUBKA, a JHUIIHHE OTBEp-
crua saknemBaioTcA. Ecanm tpebyercs McmpaBiieHHe LeNHX y49acTKOB
1nepdoJIeHTH, TO IOCJAe[HAA Pa3pe3aeTc, YAAAA0TCA WK BCTABIAIOTCH
COOTBETCTBYIOIME OTPe3KH W JIGHTA BHOBb CKJICHBAETCH.

Cxopocts nepdopanuu JeHTH BPYIHYIO, KaK U neppoKapT, ofHA-
AiBe LEQPPH B COKYHAY, & aBTOMATHIECKOH — /i0 coTeH mudp B ce-
KyBAY.

CunthBaEdme MHEQOpPMAnud ¢ mepPHONEHTH MOKeT NPOU3BOAUTHCA
TeMH ke croco6amm, 910 B ¢ mepdoKapT, T. €. IMeKTPOMeX aHHIECKAM —
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OyTeM ON[yNEBAHUA NEHTH mIeTKaMm, ¥ ¢oToanexkrpudeckuMm. Of-
HAKO, TaK KaK MexaHUYecKasa OPOYHOCTH JEeHTH HIe, YeM neppokaprT,
a BOCCTAHOBJICHHE JIGHTH CBSI3aHO ¢ 0OJBIITAMHA TPYAHOCTAMH, TO CYH-
THBAHAE KOHTAKTHHIMH IETKAMH [JONYCKAaeTCd JHINb OPH HeGoabIIol
KPATHOCTH HCUIOJb30BAHUA JieHT. IIpH CUATHIBAHEM C JIEHTH A ee
OPOABMKEHHA MOTYT, Kak M Npd nepdopamud, MCOONb30BAThCH 3Y0-
gaThHe Kojeca, HO Jame OPEMEHAITCH (PHKOMOHHEE Baamkd, obec-
nevdBaomue GONBIMYI0 MeXaHHIECKYI0 COXPAHHOCTh DM 3HAYUTENBHO
60abmuX cKopocTAXx ee mporarupanusa. CKOpocTh CUMTHIBAHHA C Nep-
$0JIeHTH MOMKET JOCTHTATh TAKOrO IIOPAAKA, KAaK M IPH CYUTHBAHUM
¢ mepdorapT, T.e. THCAY
uupp B cekyHny. Xors
GnarogapAa paBHOMOPHOMY
JIBUKEHAI0 JICHTH ee JIMHeH-
Hag CKOPOCTb M JOCTHIaeT
3HAYATENBbHO GONbIIeH BeU-
9HHH, 9eM JHHEAHAA CKO-
pocTh mep$oKapTH, HO 3aTO
Ha meppokaprax HMeeTcA
BO3MOKHOCTh  HApaJiielab-
Hoil o6paGorkm mo 80 pas-
PAMOB.

Ha puc. 3-5 msobpaskena
cXeMa CYMTHIBaHUA HHPOP-
Manue ¢ nepdoieHTH ¢ IO-
MOHIBIO (DOTOHHOIOB, obec-
meIABAIOIAX BHICOKYIO CKO-
POCTH M HaJEKHOCTH CUHTH-

‘ BaHHUA. YCTPOACTBO, OCHO-
Pmc. 3-5. Cxema cumrnBaHMsA MHQOPMAaUEM BaEHOE Ha HOA00HOM HpPHH-

£«

¢ mepdosieHTH C HOMOMbIO (POTORHOMOB. LuIe, npeiHA3HAYCHHOR IS

1 — TOYeYHWH MCTOYHMK CBera; 2 — JIMH3a; 3 — -
nonodKa;, 4 — QPUKOMOHHHE BaNMKH; 5 — ncpdo- BB?I[a AaHHBIX B 6Hch0
neHTa; 6 — QOTONMON; 7 — TPAR3UCTOP. JeAcTByIOmue nadposHe

MamuaH [3-7], oGecneausaer
cuyuTHBaEUM® ¢ nepdoieHTH co ckopocthio xo 1500 cmpok/cex npm
CKOPOCTH . ABMKEHHA JIEHTH O,0 M/cek.

3BauuTeNbHOE yCKOpeHMe meppopauuu U CYATHBAHUA NEePOONEHT
MOKeT GHTb JOCTUTHYTO YBeJWIeHUEM WX IMHPAHHE U COOTBETCTBYIO-
I[UM yBeIMYeHMEM KOJUMYeCTBA MPOGHBOK B IOIePEeYIHOH CTPOKe (Ko-
amyecTsa fopokex). OMHAKO 9TO NPHBOAMUT K YCAOKHEHHAIO 060pyso-
BaHHA, KOTOPOE CTAHOBHTCA COM3MEPUMHIM IIO CTOEMOCTHE C 060Opy/0-
BaHueM s o6paborkm mepdoxapr. Ilosaromy, xora guamaszon mpume-
HAeMHX nepQoeHT BKIIYAeT JIeHTH IIMPHHOA OT O MM (OZHOZOPO-
eunnie) a0 182 mxm (90 mopoxkek), Hamboabllee HMpaKTHYECKOE IPH-
MeHeHHe B OTeUYeCTBEHHHIX MAlIWHAX DOJYYHIH JAMb JeHTH 17,5 mn
(5 mopomex) u pexxe — 22,5 1 25 um (cooTBeTCTBeHHO 6 M 8 MOpPOsKEK).

Cpok cayx0n mepdoJeHTH 3aBACHT OT cHoco6a CYHTHBAHHA, Ka-
gecTBa JIEHTONPOTAKHOTO0 MOXaHH3Ma M YCKOPeHHH, BO3HHKAIOIAX
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IpM JBUKEHIHM NEHTH., JTOT CPOK OOBITHO HeBeJWK (CUMTAeTCH, UTO
OyMa;xHas nepdosierta gonyckaer 35—40 ofpamenuii MaH OPOTOHOB
U1 BBoAA MHPOPMAluN), HO IPAMEeHeHNEe aBTOMaTHYeCKAX penepdopa-
TOPOB IO3BOJISIET GRICTPO M IOYTH 0€3 3aTpPAT BPEeMEHH oneparopa u3-
rOTOBJATh Konuu uepdoiieAT MJIA 3aMEHhl M3HOCHBIUUXCS OK3EMILIA-
POB. .
Bymasknue nepdosieHTH HAILJIM caMoe IOMPOKoe IpUMEHeHHe
JUIA BBOJA, a B PAJe clydaeB M JUlsI BRIBOJA MHQOPMALMY BO MHOTUX
OTEYeCTBEHHbIX H 3apy0Ge;KHLIX MamMHax. B page cosgaHAHNX B Haei
cTpaHe U 3a pyOeKoM CHCTeM aBTOMATHYECKOrO MPOrPaMMHOTO YIPaB-
JIEHUs MeTalnno00pabaTHBAONMME CTAHKAMU M J[PYTUMH HPOU3BOJL-
CTBCHHEIMHM arperataMi uporpamMma ob6paGoTKM wusgeinuii 3agaercs
nepdonerToif, Kotopas mnponycKaercs
yepes YHWTAllEe YCTPOMCTBO TAK Ha-
SEIBAEMOTO KOMaHJ0auapara, ocymecT-
BIAIOMEro ynpasJjeHue pabo4mMna opra-
HaMH CTaHKa,

Hapany ¢ 6ymMakEniMu nepdoneH-
TaMM paHbIle NPAMEHSAJM TaKKe He-
NpO3pPadHyl0 KHHOIJIEHKY CTaHZapPTHON
wmupnHel 35 xm. OCHOBHEIM JOCTOMHCT-
BOM KHOHOIJIEHKA ABAAeTcA O00abLias
U3HOCOYCTOHYMBOCTh (OHA JOIyCKaer
COTHH DPOTOHOB BBOAMMOIO Marepmaia
6e3 samerHmx mepopmauuii). Ilpasna,
npH CTHPAHAH $oroamynbcHM mpo3pay- o Tae Tepopnposamas
HEIf y4acTOK MOeT OHITb BOCHPMHAT  penpospaumas KMHOMIEmKa jyin
Kak wHGopMaTUBHHH. OHAKO IPH He- ppoja REGOPMANMI B MaulHHy
MHOTOKPAaTHOM BBofie 601b1I10T0 06beMa «¥Ypau,
nHQOPMAIME OTHOCUTEJBHO BHICOKAA
CTOMMOCTD IJIGHKH M TPYAHOCTh ee o0paborKu HeOJArompHATHO CKa-
3HBAIOTCH Ha OOMUX DKOHOMUYECKUX I10KA3ATeNAX OKCILIyaTaluu
MAaIUMHH,

B uwacrrOCTR, NepdopUpPOBaEHAA BACBEYEHHAS KUHONJIEHKA LpUMe-
HAJIach JJIA BBOfAa MHPOPMAIUA B CEePUAHBIX COBETCKMX MaIldHAX
«Ypan-1» u «¥Ypan-2». Ha puc. 3-6 mpusenena gororpadus yuacrka
TaKoM KHHONJIEHKM C 3amMcaHHOM Ha Heil mHpopmanueit. Ilpm artom,
KaK BHJHO U3 PHCYHKa, mepdopauus npoussogurca Ha 11 mopokkax,
U3 KOTOPHX 9 [I0pPOKeK cupaBa IpeiHA3HAYAIOTCA [JIA SaNUCH YHCel,
3aKOMPOBAHHKIX [0 JIBOMUHO-/IECATHYHON CHCTEMe, HA HECATO# [o-
PO’KKe 3amMCHBAeTCsA 3HAK YMCAA M HA ONMHHAJIATON (Kpailmed cie-
Ba) — MapKepHag INPOOMBKAa, CUTBAJMBUPYIOMAad HAYaJ0 HOBOIO
gypcaa. Tak kak MammBH «Ypai-1» u «Ypaia-2» ouepupyoT ¢ neBATH-
Pa3pAAHEIME [ECATMYHEIMM YHMCJIAMM, a NBOMYHHIA KO Kask1oil mecs-
THYHOH UMPPH COEPIKUT UYeTHPe Pa3pAia, TO 3aMMCh BCEro 9YMUCIA
3aHUMaeT Ha JIeHTe YeThIpe momepedynhx ctpoku. Ha yuacrike nepdo-
INeHKH, DpeicTaBleHHoM Ha puc. 3-6, 3anmucamm, manmpumep, Tpm
yncaa: 832675240, —959101208 = 000102 408.
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Ha ogHoM pynone takon mepdosents pnunaoit 250 # pasmemaertcs
go 10000 umcen. IIpu atom ckopocTh pyuaHoi neppopauuy Ha KIaBHII-
HOM ycrpoictBe cocrasiaser fo 10 wuces/mur, CKOPOCTh aBTOMaTHUe-
ckoit neppopamuu — o0 200 wuces/mur m cKopocTh BBoja mHGOpPMA-
nuu ¢ nepdoneaTH B MammRYy — 10 9000 uuces/mun.

B sakaiouenue cpaBHUM Me;kAy co0oil ABa BUa mepdoHOCHTENEH:
neppoxapTe U mepdoeHTH.

ITo ckopo¢TH 3amAcH M CYNTHIBAHAA 06a 3THX HOCHTENA MOYTH PaB-
HOI[@HHHI, ,

CoxparHOCTh mep(oJeHT HPH NPOABMKEHNM HX C IOMOINBIO Be-
AyLWIMX OTBEPCTHAR HIMKe, YeM y mepdoKapr, a TNPA NPOJBMIKEHUH
¢ IIOMOLEbI0 PPUKIMOHHKX PONMKOB HePHOTIEHTH COXPAHAIOTCA AydlIe,

KoMnnexkrauus BBoauMO# MHQOpPManuu B 11000M HOPANKE MOKET
GHTh OPOCTHM CIOCOGOM OCYIeCTBIEHA JHIMb NIPH HCIOAb30BAHMH
nepgoKrapr.

T'a6apmthl ¥ cToEmMocTh oGopynoBaHHs s o6paGorke mepdorapr
BHIIE, YeM CYMECTBYIOMEro 00OPYHZOBAHHA /A Y3KHX uepdosieHT;
O[IHAKO ¢ yBeNHYCHHEeM IMUPUHE JIEHTH 3TO PA3jdYde YMEHbIIAeTCH.

dKcmiayaTanua nepdoKapTogHOro 06opyaoBaHAA TpeGyer GOABIMIX
3aTpart TPy/Ja onepaTopa i 6OJIBIIEro pacxofa dIeKTPEIECKOit SGHePTHHM .

Bonpmue yH@BepcaibHbe MAMWHH, KaK IPaBUIo, 060pyAyioTCA
ycTpoiicTBAaME BBOAa MHPOpPMAanME Kak ¢ mepdoseHT, Tak # ¢ mepdo-
Kapt. OcofeHHO yH00HO NPUMEHATH DePPOKAPTH B TeX CIAydasax, KOrma
OHH MOTYT 3arOTOBIATHCA B PAasjMYHHX TreorpadmyecKEX NyHKTaX,
mepechIaThCA 10 MOYTe, COPTHPOBATHCA B HYKHOM HODPAAKEe M 3aTeM
BBOJUTHCA B MAIIHUHY.

Cienyer yKasaTh, HaAKOHEI], UYTO MHOTAA [ 3HAYUTENHHOIO YCKO-
pPeHHA BBOJA M BHBOJAA MHPOPMALME B KadecTBe IPOMEKYTOYHOIO
HOCHTeNA UCIONb3yIT MarHuTHYO JeHTy. Ilasa atoro mpm BBOme uH-
‘hopManEi0 HpeJBapPHETENbHO HEPENMCHBAIOT HA CIONUAIbHHX YCTPOil-
cTBax ¢ mepdoxapT miam nepdoJeHTH HA MAarHATHYIO JEHTY, KOTopas
yiKe 3aTeM CUHTHBAETCA B YCTPOMCTBE BBOJA CO CKOPOCTHIO MOPAMAKA
HECKOJNbKHX THCAY OEPP B COKYHAY. AHAJOrMYHO IPH BHBOAE HH-
¢dopManEa ¢ 6ONbIIOE CKOPOCTHIO 3aLMCHIBAETCA HA MATHUTHYIO JIeH-
Ty, a 3aTeM C IOCJe/Hel mepPenACKHBaeTCA Ha NePHOHOCHTENHN, KOTOPHIE
ye ¥ YOPaBJANT IeYaTAIOIUMHA yCTPoACTBAMM.

FNIABA YETBEPTAA
3AIIOMHUHAIOMUE YCTPOMCTBA C MATHHTHON 3ANUCHIO

4-1. OcHoBuHeE NPHANUOB MArHUTHOH 3amHCH WH(OpMANHH

MarenTHAS 3a0dch GEIa M300peTeHa W mMpaKTHYecKH ompoGoBaHa
eme B 1898—1900 rr. pgarckum ¢usmkom B. TlaynscemoM, mpuMenus-
mEM B KauecTBe HOCHTeNA HHPODMALME CTAJbHYI0 OpoBOoioKy. Of-
HAKO TONDLKO ¢ mnosBienueM B 20-Xx rofax 3neKTPAYECKUX yCUIHTENIeH

46



'

u paspabotkoit B 30-x rogax TakHX yKOOHWX HOCHTeJleH, KAK MarHUT-
Hafd JeHTa, CO3/IAJACh IPEIOCHIIKA I MAPOKOro IpAMeHEeHAS Mar-
gaTHOH 3anucH 3ByKa. C navama 40-x rogoB m 0C0O0EHHO B IOCJI6BOEH-
HHA Tepdoj MarsEATOPoHH MONYYMIH ImApovaiimee OHTOBO® IpH-
MeHeHHe il 3BYK03aNucH, a B NOCJeHHEE TO/Ikl BCe MApe Pa3BABAETCSA
M TeXHMKa MarHHTHO 3amucm M300paKeHWil, IIaBHEM o0pasoM, mia
KOHCEPBAI[AM TEJIEeBH3HOHHEIX HPOTPAMM.

C 1947 r. B cBa3u ¢ noapnennem nepsux IIBM Haganach uHTeHCHB- -
HaAa paspaGoTKa cucTeM MAarHUTHON 3ammcu MHQOPMANHHU, IPEACTAB-
nenHolt B uudposoit dopme. B coBpemernnx 1I1BM marmnTHas samacs
HCIOb3YeTCA 1A CO3JaHNsA BHONIHUX , BHYTDOHHEX ¥ MPOMEKYTOYHKX
3V, a Take B yCTpOiicTBAX BBOJA M BHIBOJA NAHHHIX. -

B xauectBe BHemHMX 3¥Y uyamie BCEr0 MCHOJB3YIOTCA YCTPOUCTBA
- ¢ MarHMTHOH JIEHTOH, HA KOTOPYI0 NePe3almMCHBAITCA [aHHHE, CUH-
THIBa€MHe 3JeKTPOMeXaHWYeCKHM MM (POTO3TEKTPHISCKAM MOTOIOM
B ycTpoiicTBe BBOoma ¢ mepdorapt uam nepdonentn. Ha marmmrayio
NeATy OOHYHO 3aMMCHBAIOTCA B MAIIMHAX TAK)Ke HOMJIEKAN[EE BRIBOLY
Pe3yAbTATH PEIIeHAA 3afad. 3aTeM OHH CUATHBAIOTCA, YCHIHBAIOTCH
‘W B BUE KOOBHX HMMOYJIBCOB ITOCHIIAOTCA HA nepdopaTopu A
mepesanucH Ha nepdoKapTH uiuM nepdoTeHTy, KOTOPHE YKe M yIpas- -
aAT paboToil meJaTaomero ycTpoicTsa.

B Hexoropnx Hambosnee GHICTPOREACTBYIOIMMX MAMHKHAX OCYIECT-
BIAETCA HEIOCPEeACTBEHHW BBOJ MAaHHKX C MArHATHOH JIEHTH, a
TaK)Ke IPEMEHAIOTCA YCTPOHCTBA, mMeYaTalomue BHBOAEMYIO mEGOpMa-
[HI0 HeIIOCPe/ICTBEHHO C MATHATHOM JIOHTH €0 cKopocThio 70 1000 undp
B CeKyHAy M Ooee,

B xauecTse BEemENX ®H GydepHHX 3Y MHUPOKOe pacupocTpaHeHHe
NONYUHJIM TaK)ke MarHATHEe GapaGaHm, a B mociaeqHee BpeMa — 3¥Y
Ha MarHEATHHIX JACKax. B HeKoTOpHX, CpaBHHTeNbHO Me[JIEHHO feii-
CTBYIOMHUX MamMHAX MATHATHHO GapabaHH HCIOONB3YIOTCA M B Kade-
CTBe BHYTPEHHHMX OIepaTHBHHX 3VY.

Bonbimoe pacupocTpageHne moJydu/ia MarHUTHAA 3anuch AJAA Xpa-
HEeHNMA NpPOrpaMMH pPabOTH aBTOMATHIECKHX METAJIOPeKYIHMX CTAaH-
KOB W JIPyTHX NPOM3BOACTBEHHHX arperaroB. Marmmtmas zamuch HC-
HONb3YeTCA TaKMKe [JA AaBTOMATHIECKOTO HepemphmeMa TelerpaMM,
aBTOMaTHYECKOH PerucTPAnNM JAaHHHX HAYYHHX 3KCIOPHMEHTOB, Tele-
MeTPHYeCKAX AAaHHHX U T. .

Cronp mmpoKoe m MHOroo6pasHoe mpmMeHeHHe 3Y, oCHOBAHHHIX
Ha MarAMTHOA 3aMACH, 00BACHAETCA PANOM NPEEMYINECTB MX MO CPaB-
HeHNI0 ¢ apyrumu Bugamum, OHE ABIAIOTCA HauGoiee KOMIAKTHHIMH,
JelIeBHIMM M BechbMa HAJeKHHIMU HAKONMTENAMM HHpopmanuum. 3Y
¢ MarHUTHOH SamMCHI0 B IIPOLECCE® DKCIVIYATALMH MOTPeGJIAIT OTHO-
CUTEeAbHO MAJIO dHEPTuH, COXPAHAIOT OYeHb 00JbIIOe KOJIHXIeCTBO MH-
¢opManuy B TedeHHe NINTENLHOTO BPeMeHM, He TpeGyA pecTaBpaudd,
¥ OpH BHK/IOYEHHOM NHUTAHAH, [[eHHHIMH DOJOMHTENBHEIMEA CBOMCT-
BaMu 3TUX 3Y ABIAITCSA TaKKe BOBMOKHOCTh MHOTOKPATHOTO MCIIOJb-
30BaHMA HOCHTENA MHEOpMAnUH, 6ONbMAA CKOPOCTh 3aINCH M CYATH-
BaHHA, o0ecmeuMBA0IIAA CHEXPOHHYI0O pabory MX ¢ JAPYTHEMI
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ycTpoiicTBaMA HEPPOBHX BEIYACIMTENbHEIX MAIIMH M, HAKOHEI], 0TCYT-
CTBHO NPOMEKYTOTHHX OPOHNECCOB MEKAY 3aIMHCHI0 M CUYHTHIBAHHEM.

OcHOBHEIM HegocTaTKOM 3Y ¢ MarEATHOH 3aOHACHI0O ABIAETCH OT-
HOCHTEJIbHO Goibmoc BpeMsA o0pameHHs, KOTOPoe Koiebierca B mpe-
Jenax oOT eNHHAI MHJUINCEKYHJ y BPAmAIONMXCA ¢ GOJBMIOR CKO-
pocThi0 MarHATHHX 6apabaHOB 40 HECKOJAbBKAX MUHYT y 3¥ Ha Mar-
HATHOU JIEHTE.

dr3nuecKoil 0CHOBOM MAaTHATHOW 3alACH ABIAETCA CBOHMCTBO (ep-
POMATHATHHX MAaTE€PHAJOB COXPAHATh COCTOAHH® OCTAaTOYHOM HaMa-
randerHocTH. IIponecc mepeMarHMYMBAHUA XapaKTepH3yeTca IHeTiei
rucTepesnca, u3obpakenHoi Ha pmc. 4-1.

YcnoBHO UpUNHCAaB COCTOAHAAM OCTATOYHOH HAMATHHICHHOCTH
+B, u —B, nBa pasanuanx 3Ha4eHns «O» 1 «1», MOYKHO HCIONB30BATD
OOMCAHHEIE CBOMCTBA (eppoMarauT-
HEIX MaTephajioB [JIA XpaHeHWsd
wEdopManun, 3aKOXHPOBAHHOH B
IBOMYHOII CWCTEMe CUHMCJCHHUSA.

B paccmarpmBaeMEHIX B HacTOSH-
IMei IIaBe yCTPOMCTBAX ¢ MATHATHOM
‘3amACHI0 HAKOIIeHHe HMHPOPMaImn
OCYIIECTBIAETCA COOTBOTCTBYIOMHUM
HaMaTHAYMBAHAEM YIaCTKOB MOBOPX-
HOCTH HOCHTeas WHPOpManmd.

B kauecTBe MarEMTHOrO HOCH-
Teld HHPODMANAM NePBOHAYAILHO
HCHOJb30BaNaCh CTAJIbHAA MPOBO--
noka. B BHuUMCIHMTeNBHOE TeXHWMKe

_+. MAaTHATHAg BalHCh HA CTAJbHOM

Puc. 4-4. Ilerna racrepesnca gep-  ppoposoke mpuMeRsANACH, HAIIPAMEP,

POMArHuTHOrO- MaTepHaja. o

- B amepmkancygoit MammaEe CEAK

(1952 r.). B ycTpoiictBax BBOLA 3TOIK

MaMHUHEH WMeJICA ONOK CYATHBAHAA ¢ OyMaKHOM HEpPPONEeHTH WM

mepe3amucH BBOAMMOM HWHPODMAIEA HA HEOPEPHBHO [BIKYIIYIOCH

MPOBOJIOKY, 3aKIYEHAYI0 B COONHAJIBHYI0O KAacceTy ¢ ABYMA KaTyIi-

rkamm. CramnapTHAs Kaccera comepxana okoio 540 x mpoBoxox: u3

Hep/KaBelomed CTajd, HA KOTODOl MOKHO 'BamHECATh OKOJIO

14 000 45-paspapgaux uncen. B nanbHeiimeMm npoBonoka OHTa 3aMe-

HeHa CTalbHOI Jeraroil. Ha mpoBosioke yfaeTcA OCYmeECTBHTh TOJNBKO

ofiHONOpOMKeuHy0 3samuch. CymiecTBeHHHIM HEOCTATKOM CTaJBHOM

IPOBOJIOKM HJM JIGHTH ABIAGTCA TPYAHOCTh COSIMHEHHA KOHIOB
B ciaydae oOpHiBa.

B mactosimee BpemMa B 3Y ¢ MAarHUTHOH BalUChI0 HOYTH NOBCE-
MeCTHOe PAcTpOCTPAHEHMe MOJYYHIN MAarHATHAA JEHTA M MarHATHHI®
6apabansl. B mociexnEee BpeMsa pacmHpsAeTcA Tak:ke IpAMeHenHme 3Y
Ha MarHMTHHX JUCKAaX.

B xauecTBe MOBEPXHOCTHEHIX MAarHATHHIX.HOCHTeJded mHGopPManum
Hau0oJbIIee pacnpocTPaHeHMe MOJYUMIH TOHKWe, MOPAAKA HECKONb-
KHX JIeCATKOB MAIKPOH, MATHATHE® OKPHTHA U3 Gepponaka HA HeMar-
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HUTHOM ocHoBe. Depponak npeacTaBifeT coboil MOPOITKOBHA ¢eppo-
MATHATHHA MaTepuajd, HAXONAMUACA B JUCOEPCHOM COCTOAHUHA
B KaKOM-THGO CBA3YONIEM BEIMEeCcTBe THOA HUTPATA IELIN03H, BH-
HUJIOBHIX COGJWHOHMIT, aneTara IelI0J03 W Mp.

Hona maramTHOrOo mopomKa B ¢epponake coctaBiager 25—45% .
ITopomok cocrout u3 Meakux, pasmepom 0,3—0,8 ukm, KprcTaNINKOB
OoKncH jkenesa. Yaime wucmonbadyerca kpacHas (y-Fe,Oj), peme —
gepHan (Fe;0,) okmcs xemesa. HekoropuiMu 3apybe:kHRIMH dEpMaMn
OPAMEHAIOTCA KOMIO3MLHAN M3 KPACHON M YePHON OKHCe#, CMEIDAaHHKX
B pasnuyHHX nponopumax. OeppoMarHUTHEE NOPOMKYK C PasMepoM
9acTHI, MeHee OJHOTO MHKDOHA XapaKTepH3YIOTCA KOIPUATHBHOA
canoit 180—640 a/cx m ocrarounoit uanyKnmein 40—100 xma.

BaskHEIM moxasarelneM, XapaKTepH3YIOIUM KadecTBO ¢eppomar-
HUTHOTO NOKDHTHA, ABJAETCA OTHONIEHAe KOIPIUTHBHOA CHJIH K
ocratounoil mARyKnun H./B.. IlnA mopomKOBHX MOKPHITHI jKeja-
TeJbHO, YTOOH 3TO OTHOIIeHMe OHJIO He MeHee 4 i/c—ﬁ IToBumenue

KODPUATHBHOA CMJIK yMeHbImaeT 3PdeKT caMopa3MarHHYMBAHHUA, OCO-
GeHHO 3aMeTHHIA HAa BHICOKMX 4YacTOTax, HO 3aTPYAHAET CTHPAHHE
3amMCaHHO# WHQOpPMamum. YBeauuuBaTh ke oTHomenme H. /B, 3a
cUeT YMeHbIIEHHA OCTATOYHOM WHIYKIHH HEBHITOMHO, TAK KaK 3TO
BefleT K YMeHbIICHWI0 YPOBHA INOJE3HHX CHTHAJIOB NPV CIYATHBAHHH
nEdOpPMALAN. '

OTeuecTBERHOIT NPOMHIIIEHHEOCTHIO H3TOTOBJIAOTCA NOPOMKHA ABYX
BHJI0B: KyGHMYecKHil raMMa-OKHCeJ] ’Keje3a AJsA JeHTH TAna 1 m cme-
MIaHHEHIA ’Kele30-Ko0anbTOBHI ¢eppur miaa Jgeata tana 2. Kpome
TOro, JUIA JeHTH TAna 3 paspaboram MarHATHHA nopomox MII3-3,
TpefICTABJIAMMI NTOABIATHII TaMMa-0KHCe Keie3a ¢ YIyYnIeHHEMA
MarEMTHHIMH CBOHCTBaMH.

Ecam MarguTHHe JEHTH, KaK IPaBHIO, NPECTABIAIOT OGO CiIoi
depponaka Ha HeMarHWTHOi, damie BCero IJIACTMacCOBOM OCHOBE, TO
OpPH M3TOTOBJEHMA HAKONMUTEJNBHHX MAarHNTHHX GapaGaHOB W NIUCKOB
HapAny ¢ ¢epponakoM Bce GoabInee IPUMEHEHNe HAXORAT Pa3IAIHEE
rajibBaEMYecKHe NOKpHTHA. B wactHOCTH, XOpomo cefa 3apeKoMeH-
noBajio moxkputne B BAfge cunasa m3 80% xobaxbra m 20% HEKens,
HAaHOCHMO® 3JIeKTPOJATHIECKAM METQMOM CJIIOeM TOJNMuHOM 7—15 mrm
Ha TIMaTeJbHO OYMMEHHYI0 NoBepxHOCTh Oapabama. IIpmmemsatorca
TaK)Ke M TACTO HMKeJeBHle MOKDHTHA M HUKelJb-KoGaJIbTOBLHE MOKPHI-
THA ¢ NPeMMYMecTBeHHHM COJeD)KaHNeM HUKeJ. 4

B Ta6x. 4-1 mpuBeeHK OCHOBHHE IOKA3aTeNH HEKOTODHX MarHWT-
AHX OOKPHTHHA, NOJy4YeHHHe B Ppe3yJibTaTe WNCCIEIOBAHMA HX BO
BcecorosnoM HayyHO-MCCIE0BATCIBCKOM MHCTHTYTe 3BYKO3aNHUCH.

B npomecce MarHMTHON 3anMcH IOAJIe;KAIUil HaMarHWYMBAHHIO
TPaHCOOPTRPYEeMH HOCHTedb MHGOPMALMA INOABEPraeTca AEMCTBHIO
HaMarHMYMBAIOMEro I0JA TOTO WIM HMHOTO 3HAKA ¥ MHTEHCHBHOCTH,
B CBA3M C 9eM OT/eJbHEE HEe3HAYMTeNbHOH BeJIMIMHH YYaCTKH Ipe-
BPAmMAIOTCA B TOCTOAHHHE MArHATH, COXPAHAWINWE 3aNACAHHYIO
mapopmamuio. IIpm cUMTHBAAWE MArHATH, [ABATAfACh OTHOCHTEIBHO
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CYMTHBAIOMIEr0 YCTPOMCTBA, BO30GYKAANT B. eT0 OOMOTKE AMIIYJbCH
3. . C., COOTBETCTBYIOA® 3aMUCAHHOM MHPOPMALWA,

Ta6.;¢uqa 4-1
) BHYTpeHHAA OcraTounas |
T ,
PR A KoopuATHERan | wRAyKm, | TOjEEA
MU3-337 (mopowox 103a). . . . . . . . 180 60 135
N3-327 (uopourok 129a). . . . . .. . 280 70 244
N3-258 (mopomox 100a). . . . . . .. ' 380 71 344
M3-309 (mopomok 114a). . . ... .. 495 90 55,6
n3-257 (uopomox 101a). ... . . . .. 640 90 720
JJIeKTPONIATAIECKE KobGaJbT . . . . . 24 320 9,6
JNIEeKTPOJIATAIECKA HAKEIb . . . . . 6 340 2,56

B cootBercTBEE ¢ opueHTanmeil 31eMEHTADHHX MATHMTOB B HOCH-
TeJe HHYOPMALME OTHOCHTEJIHHO HANPABJIEHAsA €ro [ABWKEHHA pas-
JTHYAI0T TPU BH/(A MATHAT-
HOi#t 3anmcH (pdc. 4-2):

YupopgoabrHOE
HaMarHWKIABA -
H O e, KOITa BCE 3IeMeH-
TapHHE MArHATH OpHeH-
THEPOBAaHK B Hampasie-
HU¥ JBIKEHAA HOCHTONA
(pmc. 4-2, a);

2) nomepedHO®
HaMarHEHWNYIHABA-
HHEEe NepPBOTro po-
7 a, KOrja BCO® 3JIeMeH-
TapHHE. MATHATH OPHEH-
Pnc. 4-2. PacnonoskeHne ajieMeHTapHHIX MarEE- THPOBAHHI NEePOeHAHKY-
TOB NP DAsiMiHHX BHJAX HAMATHAYABAHEA. JIIPHO IJIOCKOCTH HOCH-
CTpem(on IIOKa3aHO HAIpPaBJIeHHe [ABIKeHHAsA Tens (pﬂc. 4_2' 6);

SOSRESER 3) uomepeunoe

HaMAaTHAYABAHHG

BTOPOT O P OJa, KOTAa BCe dJIeMeHTapHLe MarHATH HAMarEAYeHH

MapajelbHO TUIOCKOCTH HOCHTeNA M IEPIeHMKYIAPHO HAmpasie-
HOIO fBWKeHmA (puc. 4-2, ).

B coBpemennnix 3Y ¢ MalHHTHOH 3amHCBI0 NPUMEHSETCA NOUTH
MCKIIOYUTENbHO 3aNMCh ¢ HPOONbHEM HamarHnumsanueM. [losromy
B JajbReiillieM BCe M3JI0KeHHe BeJeTCA B TPEJIIOOAORMH, UTO IPH-
MEHeR HMEHHO 3TOT BHJ, 3amHUCH.

Heo6xonumoe [jiA 3amACH MaTHATHO® IIOJie CO3TACTCA TAK HA3H-
Ba6MHIMI M ATHHE THHK M T 0J O B K a M 1. Marguraas rojJoBKa
npepcTaBifier c000il CHenMaabHO CKOHCTPYHPOBAHHHIA, 9ame BCEro
KOJIBIEBOM, 3JIEKTPOMArHAT C meJbio, 00 00MOTKE KOTOPOTO HpOINy-
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CKAOTCA UMOyJibei Toka samuci (puc. 4-3). ITpoxomammit mo cep-
J@YHUKY I'0JIOBKM MATHUTHHIA DOTOK B 00JacTM HEMATHUTHOTO 3a30pa
cepAeYHAKA BHIXOAMT B BO3NYX U OpH HeGOJIbIMX pasMepax 3as3opa
C03/[]aeT CTPOTO JIOKAJIN30BAHHOE B IPOCTPAHCTBE MATHUTHOE 3AMMCH-
paiomee unoje. CuioBhe JIMEMM 3TOTO - MOJS, CTPEMACh WLPOATH 1O
OyTH ¢ HAHMEHBIUMM MATHMTHHIM COLOPOTHBJIEHUEM, 3aMHIKAIOTCA
Yepe3 YYacTKA MArHETHOTO HOCHTENsd, ABWKYHIETOCs B HENOCDPe.-
CTBEHHOA GJAM30CTH OT 3a30pa TOJIOBKM, M HAMAarHAYHABAOT HX.

Jlid cuMTHBAaRAA MOKeT GHITH MCIIONB30BAHA Ta )K€ CaMasg MarHUT-
HasA TOJOBKA MIU OTHeIAbHAdA TONOBKA TaKoil e KoHcTpyKumu. [Ipm
ATOM IIOJle JIEMEHTAPHHX MATHHTOB [BUJKYIIErocs HOCUTENd, INPH
IPOXOK/AEHAM MX MHUMO 3a30pa TOJIOBKM, CO3fjaeT B ee MarHUTONpO-
BOJie UM3MEHAIOUMICA IO BeIMYMHE MaTHUT-

HHH OOTOK TOTO WJIM WMHOTO HANpaBleHMs, 3

B peayibrate 4ero B OOMOTKe TOJIOBKM Ha-
BOJHTCHA COOTBETCTBYIOIMIAA 3. J. C., ABIAI-
IMasgcsa CHATHAJOM CYHTHBAHWA HHGOPMAIHH.

OgHEM H3 CYImIeCTBeHHHX NPEHMYMIECTB 2
3Y ¢ MarHUTHOH# B3amUCHI0 ABIAETCA HX'
OonbIag KOMOAKTHOCTh, KoTopasa obecmedd-
BAETCA BHICOKOH INIOTHOCTBHIO PACHONOMKEHHA ) = -
3JIEMEHTAPHKIX MAarHM10B HA IOBEPXHOCTH [~
Hocutensd. Pasnmgarot mpomonpHY0 M mome-
PeYHYI0 IJIOTHOCTH 3aNACH. Puc. 4-3. Cxema sammcm

[pomonbHoit (nMHEiHO#) mIOTHOCTHIO KOTBIEBOM MATHHTHOM TO-
HAa3HBAIT YHCJIO0 KOMOBHIX HMMIIYJbCOB, pPas- JIOBKOH.
MeIAOmuXCcA Ha 1 MM JIMHE MATHHTHOTO 3 _ ccoremmt onomen oo
Hocmtesnss, OueBMIHO, IPOMOJbHAA IIOTHOCTh 06MOTHA TONIOBKH.
px = 1/, rme I, — mar samucu, uad pac-

CTOAHHE MEKIY OCAMH MATHHTHHIX JUIOJe#, COOTBETCTBYIOI[UX 3a-
NACAHHHIM HMMNYJbCaM.

IpomonbHAA WJIOTHOCTH OrPAaHMYHMBAETCA B3aMMHHM BJIMAHUEM
noje#, Co3faBaeMbIX CMEKHBIMM HAMATHAYEHHHIMM yIaCTKaMM HOCH- -
Teld. ITO B3aUMOBJMAHME BO3HUKART B TOM cjyYae, KOrjia IIar 3anacy
OKa3hBaerca MeHbIIe [JUHH HAMArHAYEHHHX YYaCTKOB, T. €. LPH
Tak Ha3LBaeMOHl 3amdCH C HepeKpHThHeM. BciencTsme B3aMMOBIMA-
HUA CMEKHHEX CHTHAJIOB BO3HAKAKT ACKAKOHHA (OPMH H aMIVIUTYIH
CHIHAJIOB CYMTHIBAHAA. B ompejeneHHEX mpefenax TaKkde MCKaKeHHSA
JOONYCTHME, 9TO HO3BOJIAET NOBHINA1Th IPENEJIbHYI0 INIOTHOCTb, IIH-
POKO HMCHONB3yA 3amHCh ¢ nepexpurdeM. OJHAKO OCHOBHHIM IIyTeM
NOBHIMIEHUA HPOJOJbHOM NJIOTHOCTH ABJIAETCA YMEHbIIEHHE HJIHHEI
MAaTHATHHIX OTI€YaTKOB HAa HOCHTeNe, 49TO JOCTHTAaeTc BO3MOYKHO
GoJjiee 6MM3KHM pPACHOONOKEHHEM TOJOBKH K HOCHTENI0 H yMEHbIIe-
HEEM IIMPHHM paGoyero 3asopa TOJOBKH.

B cepmitro BHmyckaembix 3Y Ha MATHUTHOM JIeHTe NPOROJbHAA
naoTHOCTh oOHYHO He npesmmaer 20—40 umn/mm. OgEaKko B HEKO-
Topux 3Y omHa mocturaer M Gospmmx sHavyenmil. Tak, 3Y «Potter
90641» (CIIA) paGoraer ¢ miotHOCTBIO 60 umn/mn [4-11].
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B HeKOTOpHX JKCcHepMMEHTAJbHHX pPas3paboTKax MOCTUTHYTA MIOT-
pocth mo 200 u pmaske 400 umn/mm [4-12].

IlonmepeuyHnass DJOTHOCTH p; OOPENeNSETCA PACCTOA-
HHeM WIH maroM d;; Me)xay HOPOKKAME B DONEPeYHOM HANPAaBJICHHU.
Bennmuuna miara Meay AOPOKKAMU 3aBHCHT OT INMPHHK TOJ0BOK H
Kone6iercsa o6maHo B mpegenax d, = 0,5 + 2,5 mm. Takum oGpa-
30M, BEJIHMYMHA p, NPHOAMKaeTrca K JIBYM JOPOXKKAM Ha MWJJIHMETP.

Peayabrupymouias mOBePXHOCTHAA INIOTHOCTB, PaBHasgs p = p,Pg
MOKeT JIOCTATraTh NPAKTHYECKM cOTHM U Oojee GHT Ha KBajgparHHIA
muanumerp. OfHAKO B HacToAIlee BpPeMsa MUPOKOE PacopoOCTPAHEHME
DONyYMIA SAmMCh ¢ INIOTHOCTHIO, HE UPEBHIUAONEH HEeCKOJbKHX
IeCATKOB OUT HA KBAaJPATHHH MHAJJIMMETP.

Teoperuyeckue coobpaKeHHsA O KOHEUHHIX lpejesaX INIOTHOCTH
MarHATHO# 3amucH, o0yCJAOBIEHHHX TCIUIOBHMH KojieOaHMAMHU, TIPH-
BOJAT K BHBOAY 0 OPUHOUNMAJBHOE BO3MOKHOCTH 3alMCH ¢ IUIOT-
Bocthio mo 108 6um/mm?. OpHako B Onmkaiimee JmecATHIeTHE, IO-
BHIEMOMY, HE CJefyeT PacCYMTHIBATL Ha BOBMOKHOCTH co3faHAA 3¥Y
¢ miotHOCcThI0 3amucu Goaee 10°—10% 6um/mm?.

.

4-2. CnocoGnl 3amucu .

IlpeacraBneHue ABOMYHO-KOLUPOBAHHHX 4YHCEN B BHME Paclolo-
’KeHHBIX B oIpejieJIeHHOM MOCJIe/l0BaTeIbHOCTE HAMATHUYEHHKIX y4acT-
KOB Ha IOBEPXHOCTH HOCHTE]s MOKET OCYIECTBAATHCH Pa3iIHIHKIMH
cmocobamn.

ITo KonmYecTBY MCHOJB3yEeMHX PA3IHUYHHX COCTOAHHEH MarHUTHOTO
HOCHTENA 'PA3jidyaoT 3amMch IO JBYM HIH TPeM YDPOBHAM.

B nepsom cayuae HCHONB3YIOTCA [iBA BO3MOKHEIX COCTOAHHA HOCH-
TeJs: HACHIIeRHe ero jJubo B MOJOKHTeNbHOM, JHOO B OTPHLATEND-
HOM HAOpPABJIeHWA. OJTEM COCTOSHHAM M NPHANHCHBAIOTCA COOTBET-
ctBeEHO 3HauYeHHA sammcH «0» mau «1». IlpmBuMOEmanbEO BO3MOMKHO
TaKe nmpunucarth 3Hadende «0» HOHAMATHAYOHHOMY COCTOSHMIO HOCH-
Tess, a 3Havende «1» — HaMarguueHEHOMY cocTosAHHI. OMHAKO HOCHEe-
HUIl cnoco6 NIpaKTAYECKHA OCYINECTBEM TPYAHEe, TAK KaK OpPU HeM
Tpebyerca pasMarHMYMBaHUe HOCHTeNdA (CTHpaHEHe WHPOPMALMHE),
H I03TOMY OH IOYTH He HAXOJAT IPAKTHYECKOrO0 IPUMEHEHHA.

Bo BTOpOM ciyyae — DpH 3amMCH OO TPEM YPOBHAM — HCHOJb-
3YIOTCA TPH COCTOAHHUA HOCHTeJNd: HAMArHWYeHHOE [0 HACHINEHHA
B TOM HJIM MHOM HampapjeHMH — s 3anucd «O» miam «i» ® pasmarsu-
YeHHO® COCTOAHHEe, COOTBETCTBYIONE® OTCYTCTBHI0 BCAKOM 3ammcH,
T. e, HHTepBaJlaM MeKAY ABOMYHHIME OUQpPaMHE BHYTPH YHCIA, MHTEP-
BajJlaM MeKJy 4YMCIaMd H T. 1.

Ho xapakTepy BO3MOKHEIX H3MEHOHHH COCTOSHHWHA HOCHTENIA pPas-
JUYAlOT 3 AN HChb C IPOME K Yy TKaMH, WIH, KiK ee Ha3KBAIOT
B 3apyGe;XHO# JHTepaType, ¢ BO3BpaTOM K HyJio,  6e3 mpo-
MeMyTKoB, wix Gea Bo3BpaTa K HYJIO.

B OepBOM CJIyd9ae KaK[aA ABOMYHAA nudpa usobpaskaercsa B BHAE
yYacTKa HOCHTeJ]s, OTHeIeHHOr0 OT COCeAHAX ydacTKoB. IloaTomy
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COCTOAHME HOCHTENsA JOJ/YKHO U3MEHATHCA B TOM clydae, Korja Ha
COCeJJHAX YYacTKaX ero 3ammcaHa OfUHaKoBasA UHOPMALMA — exu-
puna. [Ipm 3amucm Ges MPOMEKYTKOB MeKAY 3HAKaMA MarHATHOe
COCTOAHHE HOCHTEJA M3MEHAETCSA OT OXHOTO YPOBHA K JAPYroMy JNIIb
B TOM cjdydYae, eCiM CleAylomas [BouuHasg Ludpa oramMdaercs OT
npejlnecTBYIOmei.

PaceMoTpUM HEKOTOpHE BapHMaHThl 3THX CIOCO00B Ha INpuMepe
Aanucd ojHoro u Toro ke umeiaa 101 100.

3aonch mo JByM ypoBHaAM ¢ npomeskyTkamm. Ha puc. 4-4 mpep-
CTABJIGHH KPUBHE, XapaKTepusywlinue crocod 3aOMCH IO JBYM YPOB-
HAM C IPOMEKYTKaMH.

Ha rpaguke a mokaszaHo M3MeHenue BO BPEMEHM TOKA 3aOHCH i
B 06MOTK® 3alMCHIBAIOIEN I'OJOBKM.

Kpusas 6 npeactamiser M3MEHEHUs MATHHTHOLO IIOTOKA BJOJb
Hocurensa mAdopManuu., 3xech mo ocu abcuHEcC OTJIOMeHH 3HAYEHHA
IJIMHE HocHTensa [ = vl
rfe U — CKOpPOCTh Ie- a) iy
peMemenus  HOCHTEJNA.

Iotok @ wu3aMeHseTcs B 0
peayaprate eammcu ot 0) P P}
HEKOTOPOTO HAYaJBHOTO @
ypoBHA Dy, COOTBETCTBY- He !
IOI[ero, KaK mpaBmiIo, Co-
CTOAHHUI0 HACHINICHUA Of- 0
HOT0 3HaKa, 10 ypoBHA D,
COOTBETCTBYIOIIEL0 . CO- ! 0 ? o0 0
CTOAHMIO HACHIEHAA OPO- Puc. 4-4. 3ammch 1O ABYM YpPOBHAM C IpoMe-
THBOLOJIOYKHOTO  3HAKA. MYTKAMH.
IIpegmonaraerca, ciepmo-

BaTeJIbHO, UTO HOCHTeNb 3apaHee HAMArHMYMBAETCA N0 HACHIEHUS
B OJJHOM HampaBjeHHM, a «1» 3anmmcHBaercs UMIOYJbCOM, mepPeMarHm-
YABAOIIAM €ro A0 HACHILEHWA B IPOTHBOIOJOKHOM HAaNPAaBJICHUU.

KpuBas e mpesncraBiser co6oli M3MeHEHHA BO BPEMEHH 3. [. C.,
HaBOAUMOM B 0GMOTKE TOJIOBKH CUMTHIBAHHA WHPOPMALEH ¢ HOCHTENA.
dTa 3. [. C., 0YeBUJHO, NPONOPUMOHAIbFHA CKOPOCTH M3MEHEHHS Mar-
HATHOTO IOTOKA HOCHTEJA: . '

do
e=k ai

f o

(4-1)

~ IloaToMy Kak[oMy OJHOMOJAPHOMY MMIYJbCY B&OHCH COOTBET-
CTBYeT ABYXIOJAPHHHE MMIYJbC CYATHBAHAA, U3 KOTOPOTO B Peayib-
TaTe BHOPAMIEHHA, YCHWIOHHSA W (GOPDMUDOBAHHA MOKHO IIOJYYHTHh
OIHOHOJNAPHKEe KOXOBEE MMOYJIbCH NPAMOYTIOJbHOH (OPMH HYKHOH
. AMILIATY/H . '

Tax Kak OpH 3amACH IO JBYM YPOBHAM HCIOJB3YIOTCA TOJAbKO JABa
COCTOABHA HOCUTE]Id, TO OfHA M3 [BYX [ABOMYHHX Oudp (B HameMm
npuMmepe — «0») o6A3aTesqbHO NOJKHA H300pa)KaTbCA TaK ke, Kak
n orcyrcrsme mudpu. Ilpm sToM He obecmeumBaercs mocTaTOYHAA
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HaJGKHOCTh CYUTHBAHHA JIAHHKX, B3aNMCAHHHX C NEPeKPHTHEM,
TaK KaK aMIUIMTY[a CHTHAJOB CYHTHBAHUA BABHCHT OT YePeJOBAHUA
KOJIOBHIX MMIYJABCOB. JIydmue peayabTarH ¢ 3TOH TOYKHE 3PEHHA IOXY-

YajoTCA OPH 3a0UCH OO TPEM YPOBHAM.
3anucr mo TpeM ypoBHAM ¢ npomeskyTKamMH. Cmoco6 sauucH IIo
TPeM YPOBHAM ¢ OPOMEKYTKaMB HJLIIOCTPEPYETCA KPUBHIMA PHC. 4-5.
3unucs “EPOPMANME 3/1eCh IPOU3BOJMUTCA PA3HOMOIAPHEIMM UMILYJIb-
caMM TOKa i, (Tpad¥K a), B peayabTaTe 1er0 COOTBETCTBYION{ME YYaC IKE
OpefiBapATeIbHO pa3MarEmYeHHoro Hocuteasa (P, = () mamarHMdu-
BalOTCA 10 HACHINEHNA B TOM WM WHOM HAIPaBIeHWH, OpPHYEM HOTOK
B HUX flocTHraer sHavennit +@, miu —®@, (kpuBas 6). IIpomercyTKam
MeKAy nudpaMu Opu 910M C€O-

ls © OTBETCTBYIOT pPa3MarHM4YeHHHe
a) 0_n_ | HH]! | ¢ yuacTKE HocmrenA. J. A. C.
& —l_r ||~ II CUHTHIBAHHA, HABOAUMAA B 00-
v, * MOTK@ TOJOBOK, IPE/CTaBIAOT
6 o t Co0off  pasHONOIAPHEE HM-
: \J OyJAbCH, MoJiydalmuecsd Kak
-# OpHA CYATHBAHWM HYJIfA, TaK
€ { ¥ OPH CYMTHBAHUM eIUHHIH
6 o0 \V} ™ (xpmBan 6). PasmEmna 3saxiio-
:—: 4aeTCA JMIb B TOM, 9T0 IpH
- - I P Y- . cuuthBaEMM «0» mepBHE uM-
g 0N\ _\juvlz '\ _\/= noyasc 5. 1. c. — orpEmarenn-
i A A4 HH#, & BTOPOii — nonommenr-
HH, a ppum cudThBaEME «1»

d) o.ﬂ_.ﬂ_.ﬂ_.l'L 2 OePBHI HMMOYJABC — HOJOMKHA-
rrol7? rlolo TeJIbHHI, a BTOPO# — OTpHIA-

Prc. 4-5. 3amuch 10 TpeM YpOBHAM € IPO- Te’“mn'”ﬂ"m pacno3HaBaHUA
MeXKYTKaMH. CYHTAHHON HMHPOPMAIUHE MOMK-

HO BOCHOJb30BAThCA ONHAM H3

_ clefyomux ciocoboB. ~
Bo-nepsrx, MOKHO IOJATh CUMTAHHEE CUTHAAH Ha auddepeHHU-
pyromyio nenoaky RC. Torga Ha BEXoAe HociefHei Gymer HOayIeHO

de
HanpsKeHHe, OPONOPIUOHATbHOE — (kpuBas ¢), ¢ OCTPHMH OTpHUA-

TeJbHHIMI UMIYJbCAMH, COOTBETCTBYIOIMMH CYATAHHKIM eJUMHUIIAM,
M OCTPHIMH IIOJIOKMTEJIbHHMHA MMIYJIbCAMH, COOTBeTCTBYIOIIEMH CYH-
TaHHWIM HyJaAM, Eciiu npomycTHTh fajiee 3TO HANPA:KeHHe Yepe3 JBy-
CTOPOHHEN AMIJHMTYAHHHA OrpaHAYATENb IO MAKCAMyMY (Ipemens
OrpaHWYeBHA INOKa3aHH HA PUCYBKe NYHKTHDHRIMH JIMHAAMHA), TO
Ha BHXO/Ie OTPDAHHYHTENA INOJIYyIaTCA MMIYJbCH (3aMTPHXOBAHHEIE
YacTH Ha KPHEBO# 2) HoJOKATeJbHHe IpH cudTHBaHEA «O» M oTpHua-
TeJbHEE NPH CYATHBAHAE «I».

Bo-BTOpHX, MOKHO CHTHAJH CYHTHBAHUA C TOJOBKH HOJATH HA
cxeMy COBIAJeHHI BMeCTe C IOCJe[0BaTeJbHOCTHI0 CHHXPOHH3HPO-
BAaHHHIX MMIOYJAbCOB i, (rpaguK ), KOTOPHE PacmONOKeHH BO Bpe-
MeHHM TaK, YTO OHA BCETJa COBHOANAIOT C IIEPBOA HONOBHHOM IBYXIO-
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