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BEEAEHHE

HayuHo-TeXHHYECKMI NPOrpece KA COBPCMCHHOM 3Tanc Xa
PAaKTCPH3YETCs  IMPOKMM  BHCIAPCHMEM  BHIYHCIHTCILHOK
TEXHMKH BO BCC cepbl ACATCABHOCTH ucnoscka, DBM, aens-
ACh KATAJIM3ATOPOM HAYYHO-TEXHHYECKOND Nporpecca, Camu
NOJABEPXEHEl 3TOMY NPOrpeccy. YCnexu MHKPOINEKTPOHHOK
TEXHWKH, HADAAY € pa3paboTKON CBCPXMOIUHEIX BERIYMCIHTCIb-
HHX MAIIMH M KOMIUICKCOB, NO3BOJMWIN NOCTPOUTH KOMMAKT-
HHE M CPABHMTCABHO Jjclucebic MukpodBM, rabapurHnie
pasMCpHl KOTOPEIX NO3BOAAKT CBOOGOJHO pasMemiaTb HMX Ha
pabouem wmecte. Taxum ofbpasom, DBM nocrenewso cra-
HOBMTCH pabOuUMM HHCTPYMCHTOM M COBCTYMKOM MHXCHEPA H
YYEHOI0, Bpaua M JKYPHAJHCTA, ICONOra W aPXUTEKTOpA,
yuarcns n cryaenta. M cefiwac, Kak HMKOIAA, BaXHO OMTb ro-
TOBHM K TpPaMOTHOMY Mcnoabzopanuio DBM, x obuiennio ¢
DBM. Henaneko To Bpems, Koraa Mu OyicM HOAB3OBATLCS
OBM Tax xe Jjcrko n csofojaHo, Kak TeachonoM mam Te-
JICBH30pPOM.

Ilox cpeacreamu obumenus ¢ DBM creayer monumars co-
BOKYNHOCTb ANNAPATHBIX CPCACTB M COOTBCTCTBYHOUICTO Npor-
pammHoro obecneucHust aas psona, ofpadoTkH M BHBOXA
HHGOPMALHH, OPMEHTHPOBAHHON HA BEACHHE AMAJOra B CUCTE-
me “ucaosex—IBM",

Fnasa 1 noceameHa annapaTHHM CPCACTBAM OOUICHHS C
DBM. 3acch NMpeAnonaraeTes KPATKOE 3HAKOMCTEO C AMCILICCM
Goabmoit DBM M nepconaapHuiM KOMNBIOTCPOM, a TAKXKe C
ApYruMH TepadepHITHLIMI YCTPOMCTBAMY, O0CCHCUNBAMUMHU
oOmen wnudbopmauueci ¢ DBM.

B rase 2 npeactapacno Hagago auanora ¢ IBM. Crnenyer
HMCTh B BHMAY, UYTO TCPMMH "OHajaor’ 31eCh MOHWMAETCH yC-
noBHO, Tak kax DBM e yuacrsyer B awmajore, a JiMmb Moj-
ACPAMBACT S3anNpoOrpaMMHMPOBAHHEE CUCHAPHH  BO3MOXKHOID
TeYeHNs AKAIOra, KakMMH OBl CI0XHBIMH ouM HH Ouan. B ria-
BC MPUBEACHH THIH W o0mue mpaBmMja AUAnOra.
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[nasa 3 mocesmeHa Hanbonee pacnpoCTpaHEHHHM NPAME-
HenusM OBM B nuanorosom pexume. Hapsay ¢ onmcanmem
TAKUX NpHMEHCHHH B MuUKpoOBM, nokasanwm coorsercrsy-
IOMHEe PeXUMH B CACTEME KOJUIEKTHBHOrO nons3osanusg "@o-
Kyc", paspaboraunoit mas EC O3BM. B xomne rmasm
TIpHBENECHN NpPUMEPH NPAKTHUECKONW paboret na 3BM ¢
WCTIO/IS30BAHMEM DACCMOTPEHHBIX PEXHMOB.

OcsouB craspapTaHe nprMeHeHus IBM, wMuOrHe
COCUHANTMCTH TNPUXOAST XK MBECIM HOpuMEeHHT DBM aas
pemeHHsS npodeccHoHanbHHX 3amay. M 3mecs uanbonee
NPHBACKATE/IbHHM, ¢ TOUKH 3PCHHUS NONB3OBATE/E, IBALETCH
nuanoroui  pexuM. OnmMcanue HEKOTOPHX MpPOrpaMMHHX
CpeACTB AHANOra M HHTCHCHBHO Pa3BHBAKOMEHCHS B HACTOSIMIEE
BpeMa MamMHRONA rpaduxu MOXHO HAWTH B raee 4. 3aecek
XC¢ NpUBOAMTCY KpaTtkuil 0030p cep npuUMEHEHHMS AHANOra C
9BM,

Cnaea 5§ nmocegsmena npobnemam, CES3aHHEM ¢ paspalor-
KOl H CONPOBOXAEHHEM MNpPOrpaMM HA BCEX ITANaxX XH3HCH-
HOIMO OHMKJA HHAJONOBHX CPEACTB.

B rmaBe 6 paccMOTpeHH NEPCNEKTHBHHE HAMPaBJACHHUA
pa3suTHS cpenactB obmenus ¢ IBM.

B namHO# KHMre HE CTAaBHIACH 3a4a¥a SHIMKJIOMEAHHEC-
KOTO OXBaTa BCEX AaNMNapaTHHX M NOPOrpaMMAHX CPEACTB
ofmenng ¢ OBM. 3apaua cocrosna B TOM, uTOOH [aTh
ofyuacMOMy HauyaJbHHK O00beM 3HauMit B maHHON oOnacTy.
IToAHOCTLIO TMOHSTHL M OCBOMTH BCE TOHKOCTH O0meHHs o
MAIIHHON MOXHO TOJbKO B HENMOCPEACTBEHHOM M PErYAsSpHOM
KOHTAKTE ¢ DBM.



I'aasal
TEXHHYECKHWE CPEJICTBA JIUAJIOT A

1.1. Iucack

BouucauTebHAS TEXHMKA NPOHHMKAET BO MHOMME He-
TpanuuMonHNe obepu npumeHenns. Hecmorps wa 910, H3BC-
CTHO TOJNIBKO J(BA OCHOBHHIX criocofa ee HCNoMb3OBAHMUA:
A BTOMATMHUY €€ C K H H, KOrma BuLHYACIHTCIbHAL
MaImMHA HENOCPEACTBEHHO ynpasjaser paboroii MamMH M Me-
XaHM3MOB; 4a B TOM A3 TH 3 M P OB AaHHKNH Koma
OBM B3aHMOACHCTBYLT ¢ NPCAMCTAMH TPYAA YEPE3 YENOBEKA.
AddexTnBHocTE ucnoas3opansd OBM Bo Bropom cmocobe
3aBHCHT KAaK OT YPOBHS IOArOTOBKH MNOJIb30BATES, TaK H OT
KayecTsa DNpOrpaMMHEIX M ANMApaTHWX CPEACTB BEACHAY
ananora. OCHOBHHM anmapaTHuM cpeacrsom obmenus ¢ OBM
SBASIOTCS PAa3NMYHOIO PORA AHMCIVICH.

Ucnons3osanne aucruies B PasAMyHHX cdepax pearesb-
HOCTH YEJOBEKA CTAHOBMTCS OOWUYHLIM gBJIECHHMEM. YXe Cerogus
MOXHO BWACTh AMCIUICH B BY3OBCKOW ayaMTOpHHM M KabHHeTE
Bpauya, Ha crone pyxoBoauresas M paboueM MECTe Macrepa me-
Xa, B PpelaKuuM LECHTPAAbHON razetsl ® KabmHere wuudop-
MATHKH CEJIBCKOM IOKOJIW, 3aBTPAa OH TOABHTCA B KBApTHPE,
AOMOYyTNpaBacHuH, AcTCKoM cany. IToaromy snaHue AucmIes H
ymenue obpamaTscd ¢ HHM HEOOXOAMMH KaxaoMy — OT Hayd-
roro paboruuka no xsaaudruUEpOBAHHONO pabouero, OT pyKo-
BOAMTEAS NOPCANPUATHR AO ROCMHTATEAS ACTCKOrO €aja.

B TexHHuUECKOH AHTCPATYPC AMCIUICH MHOIAA HA3HBAKOT 9K-
PAHHBIMU nyabmaMmi, a TAKXKC OUANOZ0BHIMU MEPMUNANAMU
WA OPOCTO mepMunaramu, T.€6. OKOHHEMH YCTPOHCTBAMH
BHUHCAMTCALHOH TCXHEKH.

OCHOBHHM HA3HAYCHHEM AHCIUVICCB aBigeTcs BBOX MH(Op-
Maumu (DAaHHEX, nporpamm, aupexkTue) 8 DBM u ee orobpa-
XCHHC M3 NaMITH BHUYHCIMTCABHOH MamuHH. [lBoiinoe
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WCNONb30BAHAE NHCIUIEEB — B KAauecTBe YCTPOHCTB BBOJA M
BHBOJA HMH(MOPMAUMM — NO3BOJSCT MNPUMEHSTh MX TPH
obmennn ¢ DBM.

PaspaboTaHKbie B HACTOSIIEE BPCMS OHCIUVIEM OTJIMYAIOTCS
GospmuM pasnoobpasuem ¢opM M pasMEpOB, COCTABOM KOHCT-
PYKTHBHHX 9/1eMEHTOB. OOBLIYHO OHH BHIONHAKTCS B BHAE
OTACNBHEX (DYHKUHMOHANBHO 3aKOHYEHHBIX YCTPONCTB, ONHAKO
HHOIZA BCTPAMBAIOTCH B annapatypy. OTaMume KoHCTpYKimii
O0yCNOBIEHO Pa3/IMYHHM HA3HAYCHUEM MHCIVIEEB M PA3HBIMH
SPrOHOMMYECKUMH TpeOOBAHUAMH, NPETBABASCMBIMH K HHM B
KOHKPCTHHX IPHMEHEHUSNX.

QyHKIKOHANLHO B JHCIVICC MOXKHO BHAEJMTH CACAYIOMHAE
OCHOBHHE KOMINOHEHTH: 9KDQH, NYAbm Ynpasaenus, gomoce-
Jiexmop m np.

Jxpan auCIJIes BHEIIHE TNOXO0X Ha OOWUHHE Te-
JCBH3HOHHNY npueMauk, (Uuworma B xavecrse gmucruvies
Acnosp3yercds M Tesesu3op.) Kak npasmno, nucrurelt koHCT-
pyupyerca Ha 0a3se I1EKTPOHHO-IyueBoit TpyOku, aHa-
JIOTHYHOH KHMHECKONy TEJEBM30PA. OJIEKTPOHHO-JYYEBHE
TPYOKH pa3nMyaroTCcs pasMEpaMHM, BHIOM oTobpaxaemol
nHQOpMaNMK, METOJAMH M CKODOCTHIO IEHEDAIMM 3HAKOB M
Apyramu ocobesHocTsmu. B wacTHOCTH, apoxamme wn3obpa-
XCHHI HA SKPAHE, XapaKTCPHOE IS TEJICBH30pa, B AMCILUIESX
ycTpaasercs 3a cuer Gonee BHCOKOM YacTOTH OOHOBICHHMS Kan-
pos (obmuso 50 xaap/c mo cpassermio ¢ 24 xaap/c y Te-
JIEBH30pPA).

Pazmuuaior  angpasummuo-yugpposvte w  zpagpunecxue
OHCIUICH.

Ha okpane andasutHo-mndpoBOro AMCIUIES BOCIPOM3RO-
narcs  OykeBn, HHGDPH H HEKOTOPDHE HONOJHUTEIbHHE
COCUMANbHEE CHMBOAH, YToOW yMmeHbmmTs o0beM 6ydepnoi
maMATH, B KOTOpOM xXpanurca wuadopMaums ats dxpaHa
AMCILICS, B HEll 3aMOMHHAIOTCH HE CAMH CHMBOJIN, a4 TOABKO
ux kogu. M3olpaxenHe cHMBO/JA IEHEPHPYETCH MO €ro KOmy
CHNCUMATBHHM  JJIEKTPOHHKIM  YCTPOMCTBOM — IE€HEPATOPOM
CHMBOJIOB,

I'padmuecknit nucruieir ycrpoeH ananorumuno anchasuUTHO-
oudpoBOMY, HO B OTAHYHME OT HENO MOXET BHCBCYMBATHL HA
9kpane uobne rpadmMKH ¥ PHCYHKH, HMHOIAZ B NOJYTOHOBOM
M userHom wu3o0paxcumyu. Ilosromy rpaduucckue aucrUIeH
C/IOXHECE M B HECKONBKO pa3 Ropoxe andasutHO-uudpOBHX.
Hro6n  moNyyHTh  BHICOKOE  KAauecTBO  DHCYHKOB  Ha
rpadAYECKEX AUCILICSX, OHM NPOEKTHPYIOTCE ¢ Paspemaromeit
6



cnocobHOCTRIO, KAK HPaBWIo, BHIIC, YeM y andaputHO-uudpo-
BHX Aucrices. KpoMe¢ reHepaTopoB CHMBOJIOB B rpadmnueckuii
OMCIICH BCTPAMBAKOTCSI ICHEPATOPH BEKTOPOB M JAPYIHX JIMHHHK
(Zyr OKPYXHOCTEH, KPMBLIX, 3aJaHHHX YPaBHCHUAMM, H T.IL.)
pasHOi AnMHW W Hanpasiaenui. Hcenoabsys rpaduueckue
dyHKUMH., 3aN0XCHHHE B  NporpammHoe  obecmeueHue
BHYHCAMTENBHON MAIKHHL, MOXHQ NPOBOANTbL Pa3HOOOpPasHHIC
onepanuK Haa rpadpuyeckuMu (urypamMu: moBOpOTH, nepeme-
pieHug, m3MeHenus macmrabos M ap.

Beenenne uBera NOBHINACT H300OPA3MTENIBHHE BO3MOX-
HOCTH Kax rpaduueckoro, 7Tak M anadaeurHO-uUdpoBOro
aucries. Tak, ucmons3oBaume uBsera B andaBuTHO-NMGpPOBOM
AWCIICE NOBHIMAaeT HHGPOPMALMOHHYI0O EMKOCTh 3KpaHa Ha
45%.

Ilpu onrOBpeMeHHOM paboTe € HECKONBKAMH NPOrpaMMaMHu
HNH AaBTOMATH3IKPOBAHHOM KOHTpOJE C JMCILUIES 33 He-
CKOJILKMMH OOBEKTAMH MOXET NMOSBHTLCS HEOOXOAMMOCTh B HE-
CKOABKHAX HMHGMOpPMANHOHHHX "OKHAX" HA ONHOM JKpaHe
aucries, B cayvae 3nnapaTHOM PEaA3anuA TAKOH "MHOIO-
OKOHHHM" J[HCILVICH HA3KBAETCS INOJMHIKPAHHHM OHCIUVIECM,
Onuako ¥ OOBYHHN JAUCTILIEN MOXET MCMONb30OBaTHCH KakK
MOJIMOKPAHHHN NpPH COOTBETCTBYIOWEH peanM3alEH NporpaM-
muoro ofecneuenus.

KpoMme 3nexTpoHHO-yueBHX OHBAIOT M TAK HA3KBACMHC
maazMeHane aucrien. OHM CTPOSTCH NO NPHHUMNY TJCHOMENO
pa3pana, BO3HMKAIOMEr0 B Pa3peXEHHOM ra3e MEXAY ABYMS
NMEPEKPEMEHHBMH NPOBOJHMKAMH, K KOTOPHM NPHIOXCHO
sAeKTpHYeckoe HanpaxcHue. I[IpeHMymecTBO IUIA3MEHHOIO
AUACTLACSH = BO3MOXHOCTh XDAHEHHMS PCrCHCPUPYCMOHM HA I9K-
pane mudopmauus He B OydepHoit DamsTH, a HENOCPEACT-
BEEHO HA JSKpaHe (B MECTaX NEpeccyeHus NPOBOAHMKOB), a
TAKXE BO3IMOXHOCTBE NMOCTPOEHHS IUIOCKONO 3KpaHa Aucluies,
HMEIOMEro MeHbIHE ra0apuTHHE pasMepsl N0 CPABHCHHIO C
OOHYHEM AUCILICEM.

IlyabT yNpaBjaeHMS AUCTLICEM BKTIOYaer B cebg mAAMKa-
TOPH, PYYKH PEryJupoBKH M Kjaasuatypy. C momompio mysbra
YOPaBJCHALS TNOJb3OBATENh MOXET YNOPaBAdTh XOAOM
BHUMCJIMTEJBHONO npouecca Ha JIBM, sBoaute M xop-
pexTupoBaTh (peJaxkTHpOBATh) MH(DOPMALMIO HA I9KpaHe
OWCIUIed, 3aNUCHBATH €€ B NaMATh MAMMWEE H CUMTHIBATH
orryaa. Ilynsr ynpasnerus oGnanaer GyHKOHOHATBPHO M30H-
TounniM Ha0opoM oprasoB ymnpasnerms paboroit OBM.

7



[Tonb3oBaTesib BMEET BO3MOXHOCTH BHOOpa Hanbonee ynoOHRX
OpraHoB M npHeMoB oOmenus ¢ DBM.

HappkaTops WHOGOPMHPYIOT NOJL30BATENAS O TOTOBHOCTH
mucies X paboTe M O pexHMe, B KOTOPOM npeacronT pabo-
TaTh.

Pyuyk® peryidMpoBKH CXOAHH C TEJACPH3HOHHHEIMH M TpER-
HA3HAYEHH 19 YCTAHOBJeHHS TpebyeMoll KOHTPACTHOCTH,
SPKOCTH, NOACTPOMKH (hOKYCHPOBKM H300paXeHHd TEKCTOB H
Apyroit madopMauHH HA SKpPAHE MHCILIE.

B cocras nynsTa yrpasacHAS AMCIVIEEM AONOJIHHTEIBHO
MOTYT BXOAHTP MANOraCapHTHHE CBETOYYBCTBHTENBHHE NEpe-
AATYMKH M NPHEMHWKHA: CBETOBOC nepo H dorocenekrop. Cee-
TOBOC NEPO MCIOJB3YETCHd [id BBOAA HA SKPAH NPOMIBONBHOMN

rpadauecxoit madopmanmn, a GoTocenekTop — ANA YKa3aHnd
wau BHOOpA C 9KpaHAa ONHOM M3 NpeAIaracMuX Ha NHCILICE

anbTEPHATHB — NPOrpaMMHO-PeaNnu30BaRHuX (yHKImit ynpas-
JEHHS aucruieemM u DBM.

Aucnneid EC-7927 asnsercs andasumo-wmdposbiM yeTpoiicrsoM orobpa-
XKEHHS INEKTPOHHO-BHITHCIHTENLHBIX MAIKMN eaMuoi cuctems (EC DBM) —
XOMILIEKCA NPOrPaMMHO M ANNAPATHO COBMECTHMBIX MAIUMH. JTOT THI JMCIUICES
naubonee pacnpocrpaneti. BMCCTe ¢ NPUCOCAMHCHHOW K HEMy KAABMATYPOH
TCPMHHAL MOIBONKET OOMEHHBATECE HH(DOPMALMEHR C BLHITUCTHTEALHOR MAIIHHOMN,
M3MEHATh WIKM CTHPaTh JAHHEIE HA 9XpaHe, 8 TAKXE BO3BPAATL OTXOP-
pexTiposannbie panusie 06paTo 8 IBM pag xpaHeHHs Wik nocneayome obpa-
6otxu. JIONOAHHTENBHO AMCTUICR MOXET KOMIUIEKTOBATHCH (POTOCENEXTOPOM.
Paccrognme OT AMCILIES A0 BLIYMCAMTELHOR MAMMMN HE JO/UKHO NMPEBHINATH
1200 m. Jauuelt THE OUCTUICS MOXET MCTIOALIOBATECSE B KANCCTBE ny/msTa
BLIYMCAHTENLHROA MatMHBL, AG0HEHTCKONO MyJsibTa (YARNEHHOTO TEPMHHRATA) MM
YCTPOACTBA NOATOTOBKM NAHHBIX.

AndasuTHO-uMPOBLIC CHMBONBL HA SXPAHE INEKTPOHHO-TYHEBOM TPyOxH
aucnnes 1300paaorca B MaTpHIe pasMepa 9X7 Togex. Beero Ha Sxpan Moxer
GbrTb 3aneceno 24 crpoxs 1o 80 cHMBONOB B KRN0,

Ha sxpane MOXHO 3a7a8aTh NoAg (NOZHLMH IPYNN NOAPSA CTORMMX CHMBO-
JI0B) PAANHYHOO THNA, OTTHHAOMMECS NPABKAAMM PABOTH C HMMM: 3AINMIEHHBIE
OT BMECINATCILCTBA ONEPATOPE ¥ Hedamumenuste, andasurno-umdposuie M
mpposnie, ubupaembie GoTocenexTopoM u nesubupaemsie, orobpaxaemuie ¢
NOBLILCHHOA WK HOPMAILHOM SPKOCTBIO M HeoTOOpaXkaeMne, B 3aBHCHMOCTH OT
ocofennocrelt paboTsl CHCTCMBI HA JMCIUICE MOXHO MCIIONL3OBATE OJMH M3
NEPEUHCACHHBIX THTIOB NOAEH kM m060# 1x Habop. THn noned oxpana 3a7acTCI U
M3IMEHIETCH MPOrPaMMEO0.

CreumansHuiit CHMBOS, HASLBAEMBIN KYPCOPOM, YXA3LBAET NOZMLMIO HA 9K~
paue gucnuies, B KOTOPOH NOSBHMTCE OUepeHOM cumaon, ITpH BxA0UEHHH YCTPOH-
CTBA XYPCOP @BTOMATHYCCKM NOMEIIACTCH HA SXPAHE B XPAAHEH BEPXHEA NOAWLHH.
INonoxenHe Kypcopa MOXHO HIMEHHTD € MOMOILI0 KJAABHATY P MIM MPOTPAMM-
10. Kypcop na axpane otofpaxaercs 8Cerna, A2 e B TOM CIy4ae, C/H OH NOMEEH
B HeoTobpa xacrmoM mone.

Jucruiei MMEET 3BYKOBYIO CHIHANM3AIHIO, XOTOPAS BKIIOYACTCH NPK nepe-
MEIEHMH XYDPCOPA M3 NOCAeAHEH TOIHIHMM JKPAKA B NEPBYIO WIH N0 CHIHANTY K3
IBM.



JAUCrueit ¢ nOMOmMBI0 KAABMATYPSH! ELINOIHSECT CACAYIOIME OCHOBHBLIC
RencTramN:

—  3AIMCHb M M3MEHEHWE CHMBOJIOE;

— CTHPAHME rPYNIsl CMMBOIOR,

— CTHDaHME BCEX CHMBONOR (XpoMe Xxypcopa);

— CABMI' TEKCTA CTPOKH BIEBO C BLINEDKMBAHMEM OAHOMO CHMBONA;

-— CJBMI TEKCTA CTPOKH BNPABO ¢ BCTABKOH OMHOro CHMBONA,

~— JIONIANOBOE, HEMPEPLIBHOE M CKAYKOOOPA3HOE NEPEMEILEHME KYPCOpa;

— 3anpoc €0 cToponsl IBM na obcay xupanue.

Ha puc. 1.1 cxemarvuno w300pakeH nyasT YNPasneHms AHMCILICEM,
COCTOSWMA M3 NAHCAH C HHAMKAUMEH M DYUYKAMH DCIYIMPOBKH H KJIaBHATYPS!.
I1pH BKIIOYEHHH NMTAHHUA HA NAREAH aucIUTes 3aropaercsa vuaukaTop CEThb. Yro-
61 BKMIOUMTS AUCTACH B paloTy CHCTEMBE, HAZ0 NOCTABUTS CNELMANLHLIA XNI0Y B
nonoxcune OTKIL, nosepryTs €10 8 noaoxenue BKJL. 1 nopoxaars, noxa 3aro-
parca mumkaTopsl BKJIL u BBOJ 3AITPEILEH. INocsie 2T0r0 K04 NoBOpauHea-
ercea snoaoxenne PABOTA, uxyuixarop BBOJISAITPEIIEH 00X eH NOMCHY TH,
a nugmxarop CHCT. NOCTYITHA saropertscs. B sepxnem s€BoM yray 3kpana
NOABNSETCH KYPCOP, M CHCTEMA CTAHOBMTCS JOCTYNHOM Ang paboTel onepaTopa.

Tocne 3arpyaku onepasopoM IBM OnepaumoHHOM CHCTEMBE B BEINHCTHTE b~
HY10 MALTMHY NONL30BATENL MOXET NPUCTYNHTS X pabore. [IAs peryaupoBaHus
KOHTPACTHOCTH M SPKOCTH M300pPaXKEeHMA CHMMBOJICB HA IKPAHE CAYXKAT PYy4UKH
KOHTPACT. u SPKOCTDb. B cinyuae BRIXOAA AMCIVIES M3 CTPOS 3aropaeics
mrauxarop ABAP. Tlpu yCTranHOBKE XypCopa B 3AMMUIEHHOE NOAE 3Aropacres
unpuxarop BBOJ 3AIIPEIIIEH u nepenaus rexcra 8 3BM ne npoMcxoamt.

Knasmayypa cryxur Juig ynpasnenus pabotof aucruies ¥ GyHXUMOHANBHO
cocToMT M3 8 xnasvuwr ynpasnenus xypcopom (ece xaasvwyn CO CTpenxon), §
perucTposbix (PBP, BP, HP, CB, ©CBb), 49 aadapurro-uppdpossbix M cnenuans-
HbIX 3HakoB (4 psna no 12 feabix XABMII M JUTHMHHAS MMKHAS npobensHas
KNABMINA B NCHTPAMBHON wWACTH Kaaskarypw), 14 xmasuur nNporpaMMHONO
dynxumonuporanus ((IP1-ITP12, BBOJI, BLI30OB TECTA), 8 dyuxumonans-
Hex (CTPH 2KP - crupaume oxpana, CTPHBB -— crupanue soona, CTPH KI1
— ctupaiste 50 xonua nond, AYBJI — ayGnuposanme, MTKIT — meTka xonua
noas, BCTB — scraska, BUPK — swuepkuBanue, CHPOC). M3 84 kaasum npu
dukcaumu HaxaTua 9 yGAHPYIOT AAHHBIK CUMBO CIEBA HAMNPABO ¥ NOCAC 0B~
TEALHO OT BEPXHEH CTPOXM K HMskHeH. D1H kaanuium Ha puc. 1.1, 3aurypuxonamss.

Knapuuy ynpasacHus KypeopoM yCTAHARAMDAIOT KYPCOD B TY MOZHLIMIO 3K~
pana, B KOTOPYK B JAnbleHiueM MOMKHO 3230CHTh andasHTHO-uudpoBO Wwin
CREUMANLALIF 3HAK C KARBMATY DL YCTHIPC KIABHINY YIPABRICHHS KYPCOPOM pac-
NOJOKCHB! B NPABOM Y2CTH KNABMATYPSI.

KJassuy YNparieHua KypCOpOM ResTCs Hi ABS MPYNNbl — NEepeMenciing
KYPCOPA MO MOIHMUKHM H 110 NONSM IKPAHZ,

TIpit HAXKATHM XNABHILH FNPABACHHA KYPCOPOM COACPHKUMOC DXPAHa HE MC-
uaercd. Oanokparnoe naxarme knasumn (BBEPX) nepemcinaer kypcop B 104 e
KOJIOHKE BBEPX HA OAHY CTPOKY. Ecau kypcop 65Ut B eprof CTPOKE IKPaHa, TO OH
NCPEMECTHTCH B NOCACAHIOI CTPoKy. Jlehacrene xnamaun (BHHU3) ananormuno
RCHCTBHUIO NMPCABLTYUICHT KIABHMIIM, TONBK0 KYPCOP MEPEMCINACTCS CBCPXY BHI3 M
H3 MOCAERNEH CTPOKH B MEPHYI0 CTPOKY IKpana. OJI0KFaTHOE HAXKATHE KIIADHILIH
(BITPABD) nepeMemiacT Kyp<cop Bnpaso Ha OFHY NO3MLHIO TOM XKE CTPORM. Ecum
KYPCOP PACTIONATAETCH B KOHLIE CTPOKM, TO Ol NEPEMECTHTCA B HAYAIO CRexYI0UIeH
CTPOKM, €CNH PACNCAATALTCR B KOHIE ROCIEHEH CTPOKM, TO NEPEMECTHTCH B HAUA~
20 nepeoit cTpoxu. JickicTere xnanuiuv (BJIEBO) ananorsaso aeficTemio npesi-
AVIICH KNABMINH, NPH 3TOM KYPCOp NEPEMCINACTCH B NPOTHBONOJOKHOM
ranpassieiks. B npanoM BepXHEM YIUTy UEHTPAILHOM YACTH KJIABHATY PR PACNoN0-
wena xngsmuma (BO3BPAT), mapxuposka v Qyuxumm KOTOPOM COBNAAANT C
xnaemwedt BAEBQ. Hanuume 8 aucnnee propoit KNasuMuiM € OJMHAKOBLIMM
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hyHKOMIMH CBR3AHO € TTOYTH NIOMHBIM COBNAAEHMEM UCHTPANLHOM WYacTH
KAABUATYPhl MHIIYIUEH MAUTHHKYH ¥ IMCILIes.

Kananmuu nepeMeients Xypoeopa no noisM npeaoCTasasioT NoAL30RATCIH
JONOAHUTENBHBIE CEPBHCHBIE BO3MOXHOCTH nPH paboTe ¢ GopMaTHPOBAHHLIM 9K~
panom. Knaemma TABYJISILIASA (—) yCTaHABIMBACT Ky PCOp B MEPBYIO NOGHLIHIO
cenyomero nesaupauenHoro nond, Kaasmua OBPATHAS TABYJISILHS (i)
YCTAHARITMBAET KypPCop n1b0 B NEPBy10 MOS0 HE3AUHIEHISOr0 nons (B cayuae,
eCam Xypeop naxoautcs B mobOH Apyrof nosuuuM 3toro noad), aubo B nepeyio
NOZHIMIO MPEALIAYIIEND HE3AMMUICHHOMNO noas, Ecau 5XpaH He COmepXMT He-
3AUMILEHHBIX NONEH, TO KYPCOP NPH HaXaTHK 000 M3 ABYX NOCASRMX K12 BUI
YCTaHAMIHMBACTCS B NEPBYIO NOSHIBLO DKPana. DTy xnanuiuy yao0HO HCNONS30BaTh
npH BROIC ¥ KOppekTupoBke WRdopManuM, 3ananuoci B Tabmrunoit Gopme.
Kaasmna HOBAS CTPOKA (#) nomemaer xypcop B NEPBYI0 HE3AMMIIEHHYHO
NOSHILIAIO CaeayIomen cTpoky. Ecn oxpan ue QopMATHPORAH, TO KypPCOp ycTa-
HABTHBICTCH B NCPBYIO NOSHIMIO CNETYIOMICHA CTPOKHM.

PernCTposue Knasamu — 3710 xhasmwy HP u BP (HHDKHUI M BEPX-
HHUHA PETUCTPbI), xoTopsie Hcnos3yloTes Ang pubopa perscrpa otobpaxenus
CHMMBOIOB Knaphnarypu gucones. [Ipu oqHOBPEMEHHOM HAXKATHH PETHCTPOBOA H
CHMBQJIbHOMA KNABHIU HA IXPAH JAHECETCR OIMH M3 ABYX JHAKOB, H300PAKEHHBLIX HA
HAXATON CHMBOJILHOH KJIABHMING, B COOTBETCTBIM ¢ BuJPAaHHBIM perucTpoM. dns
duxcaunn TpefyeMoro monoXeHMs PperucTpa Mcnoasayerca xaasuma OBP
(ODHMKCALIMSA BEPXHETO PETHCTPA). Ipu 3T0M €14 HA MyJIbTe ropuT (iu1H
He ropuT) aaMniouka BP, 10 PHKCHPYETCES COCTOAHME BEPXHEND (MM HMKHErO)
pervicrpa. Knassuns Cb (CTPOYHAA BYKBA) u ©CB (PHKCALIUA CTPQY-
HOM BYKBBI) npeanaaiaucisi 418 NepexiouenHs KAABHATYPLI B PEXHM BBONA
CTPOYHEIX WM NpOoNMUcHLLY Oyxs.

Kaaeume ¢ andasurHo-uadPOBBMH K CHCHHATBHHME CHMBOJAMH
NAKHMAIOTCA NOCHE YCTAHODKM Kypeopa B Tpelyemy o noanumMio u npH seibope
PEMCTPA, COOTBETCTBYIOICTO AAHHOMY CHMBOY.

Kaakumu nporpaMMHOr0 GyHxuHOHHPOBanus GROKMPYIOT KAABMATYDY
AMCTUICS MPH HaXaTHH J000M H3 HIIX, 9T0 NOATBEPAKAACT 33X KCHHAR NAMNIOUKA
BBOJ 3AITPEINEH. 3a xaasmmamu 1O 1-TIP12 nporpaMmMuo 3axpernigiorce
MAMHHBIE ONEPALMM, HAlLEe JAPYTHX NPHMCHIEMBIC noab3osareneM. B pasubix
NPOrPaMMIIBIX CHCTEMAX 33 ITMMH KNIABHMINAMH 3AKPCIUICHM DATHUHBIC One-
paumm. Henoas3osanue KAaBMINH NPOrPaAMMHONY (PYHKUMOHMPORAHMS 3AMETHO
noesnuaer dPPexTHEHOCTL PAGOTH 38 AHCTLICEM.

IMocne Habopa CMMBOIOB HA HKPAHE OHU XPAHATCH B namaTH aucies. g
Bpoaa b IBM mabpaunoit uxdopmatmm ucroansyercs kaasmua BBOJI.

Knasmuuwa BBI3OB TECTA MCnoas3yerca TEXHHYECKHMM NEPCOMANOM npu
puarnocTuxe pabors aucines.

QYHKIUHOHATBHLIE KAABMIIK HCNOIB3YIOTCE ANA MOMHON0 MM YACTHMHHOID
CTHPAHMY TEKCTOB, BCTABKM NPONYMICHHLIX CUMBOJOB H HX YVAANEHMS C 3XpaHa
BHCILIEd U T.1.

PaccMOTPHM OCHOBHMBIE ACHCTEME NPU HCNpasicHuH owwbox Ha axpane
BHCTUIES.

JszaMenniomMOOYHOrOC MM B O/ AC NOMOMBIO KAABKUT YTIPaD-
ACHUS MOA KErO NOABOXHMTCA KYPCOP, HAXHMALTCS KNansHwa ¢ TpelyeMbiM CHMBO-
nom 1 oumbxa yerpansieres. ITocne 370r0 Kypcop MOXKHO BEPHYTE B MCXOAHOE
NOZOKEHHE.

AnscTHpanmareKCTacTON MECTa, IMe YCTRAHORIEH XY PCOp, RO KOHUA
IXPAHA HAN0 HAM OAKH PA3 HAXATL QyuxumoHaeHy kaasuuwy CTPH KIT mau
MHONOKPATHO HAXHUMATE NPOGeNLHY 0 Kaasuwy. TTpyn yaancaun nudopMauum n3
NOAS BBOAA AOCTATOUHO Ha XA Ty kaasuury CTPH BB, a npu crupannm acero oxpana
— xiaasuury CTPH 3KP. B 21Hx cayuasx xypcop YCTaHOBMTCE BHAYANE IKPAKA.

11



qrobl yAaNMMTH H3 TEKCTA JMIUHMA CHMBOJ, MOX HETO MOX-
BOMMTCR KYPCop M Haxcumaercs xnasiua BUPK. Ilocae 91010 maurmist cuMBoa
MCYE3HET, @ TEKCT, HAXOASIIHMCSE CNIPABA OT KyPCOpa, CABMHETCH HA OAHY NO3MUMIO
BIEEBO.

INpy BCTABKE B TEKCT HELOCTAKWECNO CHMBOJIA XKYpCOp ycra-
HABAMBAETCE B TpefyeMy0 NO3HUMIO, HAXHUMASTCE (PYHKUIHOHANbHAS KJIaBMIIa
BCTB, nocae wero saropaercs samaouxa PEJKUM BCTABKH. Jlanee naxumaer-
CS KJIABHIIA ¢ HY KHBIM 3HAKOM, TEKCT {BMECTE C KYPCOPOM) , HAUMRAS C NO3HMLIHK,
B KOTOPO# GbL1 yCTaHOBNEH KYDPCOP, CABMrAETCS BNPABO, 8 HA TOM MecTe, e Obin
paHee YyCTaHORICH KYPCOD, NOGRHTCH BCTABNSEMBIN CHMBON.

Knassmma CBPOC naxaavacres s 1010, 4Tolst orMennts pexxuM BBOJ
SATIPEIHEH u PEXHM BCTABKH. Ecau B cucTeMe Bo3Hmkna omnbxa, 1o Ko-
Manza cfpoca He BLnoMHIeTCa.

DoTocenexTop — ManorabapurHbilt GOTOYYBCTBHTENBHBIY NPHEMHMK, N0~
COCIMHCHHBIN K MyAbTY YNIPARICHHUS Yepe3 onextpruecknii kabes. QorocenexTop
BCTAB/ISETCH B CMCUMATBHBIA JEPXATEb, 3AKPCIICHHNA HA KOPITYyCE AMCIuicd.
Tipu subope nonsaoeareneM onsHoro ms coobienuit, orobpaxaemsix Ha akpane,
GOTOCENEXTOP NMOAHOCHTCH X HEMY M HAXMMAEETCE HA NOBEPXHOCTL 3xpana. Ha
xonue (POTOCENEKTOPA KOHCTPYKTHBHO PACTIONArAETCS MUK POBMIKIIOHATENS, NOCTE
cOpacsisanyg xoToporo uMHTHpYeTcs pabora xaasmun BBOJL, u DBM orpabaru-

paer BLIGPAMMYIO MPONPAMMHO PERIM3OBAHHYIO OMNECPAUMIO 10 YNPAWICHMIO
RucraceM wan IBM.

DOTOCEALXTOPOM MOXKHO NOABIORATHCA B TO BPEMS, KOTAA AHCILICH cBoGONCH
Ot apyMx pabor ¢ xIABHATYPOI M NEPENAUH NAHHBIX.

IepcoHaasHbLI KOMNbIOTEP cTpouTcs HA Oase mukpoIBM,
conepxamelt Te xe ONOKH, HAa KOTOPHX KOHCTPYHPYIOTCH
cpenaue ® OOMpIMe BRUYMCIHTENbHNC MAammBEH. OTanunTesb-
Has ocobeHHocTs 9THX IBM — BO3MOXHOCTD O0BEOMHEHHS B
Gomsmue wmaTerpanpabnie cxemMn (BUC) Mmormx yanoB m
610X0OB, HAMMUME MHUHHMAJIBHOIO YHMC/IA M HE3HAYATCILHOMN
NPOTS)XCHHOCTH BHEWHHX M BHYTPCHHHX CBS3eH, a Takxe
Haanuue “OTKPpHTOK" apXHMTEKTYypH, T.€. HDpPOCTOTA
OObCAMHEHHS PpA3IHUHEX YCTPOHCTB B  BHYHCIHTEIBHYIO
cucremy. Ilpomeccop cocrasasier Kak OW eguHOEe wENOE ©
AUCTUIEEM NEPCOHANBHOIO KOMIILIOTEPA.

IMogsnermue wMukpoDBM crano Bo3mMoxHHM Onaroaaps
ycnexaM MHMKPOINIEKTPOHMKH B paspaboTke HOBHX Ma-
TEPHUANOB, KOMIOHEHTOB H Y3J/I0B BHUMCIMTENbHON TEXHMKH.
CoOCcTBEHHO LCHTPAJILHEMN NPOLCCCOP H ONEPATHBHAS MNMaMSATh
MukpoDBM 3ammmaor o0neM B HECKOABKO KyOmueckmx
canTuMerpos. OcranpHoit o0beM anmapatyph NPHXOAUTCH Ha
BHCIIHHE YCTPOMCTBA, CXEMH CONDSXCHHS C HHMH, HCTOMHHKH
NUTAHAS, pa3/JHYHHEE KOHCTPYKTHBEHE JaeMeHTH. I[lo
BHYMCIHUTELHNM BO3MOXHOCTSM MHKpoOBM Oinsku wim
npes3omutH  psx OBM BTOPpOrO H  TPETHENO NOKOJICHHH.
OCHOBHHE TEXHHUYECKHE [AHHHE JBYX OTCYECTBCHHHEX
mMuxkpo3BM u ommoii EC 3BM npusepenm B Tabn.l.l.
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B macrosmice Bpems mMuxpodBM — manbonee MHTEHCHBHO
Pa3BHBAIOIIMHCH BMA BHUMUIMTCABHHWX MamuH. Pacrer pas-
PAAHOCTH, OOBEM OMEPATHMBHOM M BHCIMHCH NMAMSTH, Pa3BHBA-
€TCA HOMEHKJATypa BHEMHHX YCTPOMCTE MHUKpOoDBM.
HanvHelimee pa3BUTHE [OJYMACT WX mnporpaMmuoe obecne-
yceue. Pacmupsiorcs cobepm npumeHeHuns MuxpoOBM B
HapOAHOM XO3sHCTBE., B 33aBHCMMOCTHM OT HasHaueRMs NEPCo-
HA/JILHHE KOMNBIOTCPH Acasrtcss Ha OwroBuwe, yuebHue,
npodeccHonanbuue (118 aBTOMAaTH3AUMH pPasIMYHEX BHIOB
ACATEJIBHOCTH TOJBL30BATCANA).

Ilepconanvune mMukpoDBM obaamaior MHOrMMH npubic-
KATEABHEIMHA AR NONb30BATCICH XAPAKTCPHCTHKAMH H BO3-
MOXHOCTEMH: OTHOCHMTEABHON JACIICBM3HOM M JOCTYMHOCTHIO,
BO3MOXHOCTbIO paboTal B peansHOM Maciutale BPCMEHM,
MOHOMOVIBHHM  HCMOAL30BAHMCM pecypcos  DBM, Buicoxom
HAICKHOCTBIO, KOMMNAKTHOCTHIO.

Tabanual.l

KMt Maxpoaccemt-
nep, rpadruecxii
Tacxann

TexXHMYCCKHE N8H- NBK-2M Hcxpa-226 EC-1022
HbIE
O6nem one- 52 128 128-512
PATHDHOA NaMsTH,
Kbatit
BricTponesi~ 300-500 800, Haanume 80
CTBHE npoueccopa, Annaparuo-pea-
(rs1C. on./c.) NU30BAHHLIX (BYH-
KL
Sabviku npo- Makpoac- MaowmuHuLIH Accembaep,
rPAMUPOBANNS cembaep, Benicux, |xon, Beicuk Qoprpan, Ilac-
doprpan, Tac- xans, IJ1/1, Ko-|
xams, rpadmuec- Gon, PIII, rpacu-

yeckuit accemb-
nep, rpaduueckui
IMacxkans, Beficux
M APYIHE S3LIXKH
npPOrpaMMHpOBa -
nug, Co-
DMCCTHMOCTS
nporpaMHONo obec-
ne4¢HME OT MIax-
WHUX Moaeaen x
crapmuM (CHH3y—
Brepx)

—
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Texuuuyecke nan-
Hbe

ABK-2M

Hcxpa-226

EC-1022

JAucnaeit

AndaruTho
~-uudppoBO¥#
aucnacH (ALUD:
24 crpoxu no 80
cHMB0OOB. Bo3a-
MOXHOCTE MOAK-
1K 4Y9€eHnHuN
rpaduuecxon
npucrasxy K ALUL:
Mmaccus rpaghuuec-
Kor nndopMaumss
286x400 ToueK

ALLN: 24
crpoku 1o 80 cum-
BOJOB, MAaxXCH-
MAJIBHBIA MACCHB
rpacdvueckon
madopmMauun
256x560 rouex

ALUT: a) 24
crpoku mno 80
cumeonos; 6) 12
crpok no 80 cumeo-
noe. Haauume rpa-
dbrueckon crau-
UMM

HApyrue nepu-
dpepusinsie ycr-
poRCTBa

HI'M]1, Tep-
Momnevarawuee
YCTPOMCTBO
(TT1Y) newara-
OMKHe yCTpOAcTEa
(1Y) tana JA3M-
180 ¢ "Poborpon”,
MATPHYHOE Ieva-
TAKOULCE YCTPONCT-

. HP'MI,HMA,
HMJI, xaccernsif
HMJI, I1Y runa
JI3M-180 u "Po-
Sorpon”, nnau-
weTHI rpadono-
crponTeas, Habop
ajanrepon

Pasamaune
ycTpokcTea nep-
POKAPTOYHOrO H
nepdoneHTONHONO
BBONA—-BHMBONAA,
NUIUYymas Ma-
wuraka, AUNY
NAPOANAEABLHOrO
neficteus, HMI u

BO HMJI wupokon

HOMERKAATY DM,

rpadonocrponre-

nu, Apyrue ycr-
MCTRA

Knasnarypa nepcoHanbHuiXx Mukpo3BM uwactuuso comma-
JaeT ¢ paccMOTpeHHoM Bhie. IleHTpanbHag 4acTh KJIaBHATYpPH
GonpmuHCTEA TMNOB MHKpoOBM HecnenuanpHoro HasHaueHus
COBOAZaeT ¢ KJABMATYPOH NHAIIYymMEH MAMMHKH. Y pasHHX
TANOB MAWMK OOWYHO COBNAJaeT HAHAYEHHE KJIABWII
YNpPaBJACHHA KYPCOPOM M PErHCTPOBHIX Kaasuml. Jpyrue uacr
KJAaBHATYPH, Kak npaBmwi0, (YHKIHOHANLHO 3HAYMTEIbLHO
OTAMYAIOTCH 1A pasHmx OBM.

JOnoAHUTENBHHC 31CMCHTH Auciuies Mukpo2BM, ympas-
ASOIMHE NEPEMEMEHHEM Kypcopa TO 9KpaHy — pHuar, map,
"Mums”. Pryar ppejcrapiger co00i NOABMXHYK KOHCOJIb, 3a-
KPEIUIEHHYIO HAa XJaBMaType auMcries u 0o01amamyo KByMs
creneHsMA cBo0OnH, T.€. CIOCOOHOCTHIO HAKJIOHATBHCH BIEPCH
— Ha3aj] M BNpaso — BaAeB0. C nNOMOmbIO COOTBETCTBYIOIHX
HAKJOHOB pHYAra MOXHO IEPEMEmMATh KYPCOp Ha IKpaHe
aucmies B moO0M HANPaBACHNM, AHAOTHYHBIE ACHCTBHS MOX-
HO BHIOAHATH C NMOMOMBK Bpamenns mapa. KoHcTpykTusHO
map pasmemaercs B HebGOALmON KOpoOKe Tak, YTO 3HAYUTE/Ib-
HAA YacTh €ro BHCTYNACT Hal NOBEPXHOCTHI. IlepesepHys Ko-
pobKy ¢ mapoM BHM3, MOXHO NOJYYHMTH APYIOE YCTPOMCTBO —
14



"MBIIL", KOTOPYK MOXHO KaraTh NO IJIOCKOH NOBEPXHOCTH,
NnepeMeEmas Ha I9KpaHe Kypcop B Tpe0yeMOM HampasIeHUM.
HononuuTeabHbie IEMCHTH YNPABJACHHS KYPCOPOM NO3BO-
JIFIOT TOJAYYHTH ABE BXOAHBIC BEJIHYHHEI, XaPaKTEPHIYHOWMMC
KOOPAMHATH Kypcopa. YacTro onmcaHHue ycrpoiicTea cHabxa-
OTCS OJ{HOHW WJIM ABYMS KHONKAMM, AAIOT BO3MOXHOCTH BBCCTH
AOMOJMHHUTENBHOE YNPABJACHHE, HanpuMmep 3aduKCHpOBATH TeE-
Kymue kxoopauHaTH., IlpH HanuuMyM BH3MPHBIX NPHCNOCOD-
NIEHHH C TIOMOMIBIO JOMNOJIHUTC/IBHHX JJICMCHTOB YNpPaBJICHMS
KYPCOPOM MOXHO CTpOoMThb rpaduueckue n3o0paxerus.

1.2. YCTporcTsa BBOA3-BHBOAA

Ycrpoiicraa rBoga-pnBoaa IBM ornmuarorcs mupokoi HO-
Menknarypoi. Tak, Tonvko ans EC 3BM npommniieHHoCTb
CcepHAHO Bunyckaer csume 130 THNOB BHEMHHMX YCTPOMCTB.

YCTpOHCTBA BBOJA MCNOAB3YIOTCH A9 3aHECEHHS B
namsite 3BM tpelyvemoit mudopmaumm: nporpamm, ynpasis-
IOMMX ONEPATOPOB MM AHPEKTHB, HCXOAHHX AavubiXx. Haunbo-
JIe¢ HM3BECTHHMH ABJSIOTCH YCTpPOHCTBA nepdoxapTouHoro
nepdoNeHTOYHONO BBOAA, MCMOAb3YIOIHE B KAYECTBE HOCHTE-
aci mHpopmauun nepdokaprl U nepdoseHTH,

Kpome nepdokaprousoro i nepdoieHTOMHOIO CymEeCTBYIOT
H APYTHE YCTPOHCTBA BBOAA: YCTPOMCTBO BBOZA C roJioca, YHTa-
IOMHE ABTOMATH, PA3TMUHBIC KOZMPOBIMKY M Ap. BHeppenw
M IIHPOKO M3BECTHH, HANPUMEP, ABTOMATH AJ4 PpPacno3Ha-
BAHUS IMOYTOBHX HHACKCOB HA KOHBCPTAX.

YcrpoiicTsa BoiBoaa cuwe Ooaee pa3HooOpasHH, YeM YCT-
posictea Beoga. HanbGonee wupoka HoMenkaatypa aadasuTHO-
UU(POBHIX NEYATAOMMX YCTPOMCTB. DTM  yCTpOMCTBA B
KOMIUIEKTE C AMCILICEM KOMINCHCHPYIOT OTCYTCTBHE "TBEpHOM"
KONMHY AOKYMEHTHPOBAHHOIO Auajsora. B xauecTse ycTpoicTs
BLIBOJA MOTYT HCHONBb30BATECA PAVIHUHKC JICKTPOHHRE Tab10
H upaukarope (mudposwe B avasorosne). I'padmueckas
HHpOPMALHMA BHBOANTCH HA CAMOMMCUN, rpadonocTponTENH,
pHuCylomHe H300paXCHHUE C NOMOMBI0 OAHOMND MK HECKONBKHX
(BCTHHIX) YCPHMABHBIX NECPbCB, HEKOTOPHE THIIN MO33aHYHHX
NMOCHMBOIBHO MCYATAOMMUX YCTPONCTB MOryr ortobpaxarthb
rpadpuueckyo HHGOPMANMIO C paspelawmei CcnocobHOCTHIO,
NPMrogHON A OOJBIIMHCTBA NMPAKTHYECKMX NPHUMEHECHMIA,

CymecTBylIOT ® ApYrHe THINH YCTPOWCTB BhBOaa wuH(Op-
MalWH, HaNpUMEP CHHTE3aTOPH peuH, YCTPOMCTBA YNpPABJACHHS
Pa3NHYHBIME NPOSKTOpAMM M T.II,
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YCTpOHCTBEA BBOAA-BLIBONA MOTIYT BHNOMHAT: (DyHKUER
KaK BBOAA, Tax ¥ BwBoaa wHbopMmannn. OXHO Takoe yCTpoOi-
CTBO — JAMCILIEH — yX€ PacCMOTPEHO.

HarGonee pasBuTHil XK1acC TAKAX YCTPONCTB — 3aMOMMHA-
IOMHAE YCTPOMCTBA HAa MAarHMTHHX HOCHTCJSX: JICHTAX, AUCKAX,
Gapabanax u np. lns pana armx ycrpolicts paspaborasm Tag-
X€ ABTOHOMHHIE YCTPOHCTBA NOATOTOBKH HAHHHIX.

BonpocH aus caMonposepxy

1.1. Hasosute ockonHbie QYHKUMOHANBHME YACTH ANCILICS.

1.2. Jing renepaumu s3obpaxenus Ha sxpaye pucnnes EC-7927 ucnomsy-
erca Gydépras maMsTs C NPoM3BOABHMIM AOCTYNOM. Kaxoft rpefyerca MuHvma-
nsubtt ofmem Gydeproft namsaTy grg pucrues EC-79277

1.3. HaAnure anropuT™ ONPERENCHHS ONTHMAMLHOND PACTICNOXEHHS KAR~
BHIU HA KAABMATYPE C TOUKH 3PCHHE NMHHMHIALMG IEPEMEITEHHUS IANLUES Ofte~
paropa npu pabore ¢ mcuieem.

1.4. Crombko xomBunanmit CHMBONIOB MOXHO 0TOSPAIHTS B MATDHUE, H300-
paxaomesn cMson Ha sxpane aucries EC-7927? Ha cxoabko 910 npessiwaer
BO3MOXKHOCTH XOAMPOBKM CHMBOAA Gafimom?

1.5. KaxoBa MAKCHMANBHO A0CTHXHMAS HHGPOPMALHOHHASY EMKOCTD CTAH-
naprio# 80-xononnon nepdoxapru?

1.6. Kaxosa MaxCUMATBHO KHMAR HH LHOHHAS EMKOCTS 5-10-
poxeunoi nepdoneHTn M To xe, pna 8-p0poxewnof nepdonesTei?



I'nasa2
HAYAJIO JUAJIOTA

2.1. Pexsmu paboru ¢ OBM

Bazanmoneiicresie uesosexa ¢ OBM ne cpasy npussLio
manorosue dopmei, Haubosiee pacnpOCTPAHCHHHE B HACTOS-
mee BpeMst. McTopuuecku nuanoroBoMy pexmMy o0meHus c
BHYHC/IUTENBHON MAMMHOM NPCAUICCTBOBANY CHCTCMB MAKCT-
HOIO WM 33KpHTONO THIA.

IaxeTHLIN PEXMUM XAPAKTEPH3YCTCH TCM, YT0 33aJauM ro-
TOBATCH aBTOHOMHO or DBM m coSmparwrca B makeT — MaccuB
BXOAHBIX 3azaHuil. 3ajaunsg BBOJATCH B MAUIMHY ONEPATOPOM
OBM no oasomy B nopsaxe ouepcam b makere. ITocrexesa-
TEALHOCTS BHINOJAHCHHUS MPOTrpaMM H HMX OTAC/JbHHX IIATOB 3a-
paercs cuctemon TakuMm obpasoMm, utodu addeKTUBHOCTH
HCNIONB30BANMS LECHTPANbHBIX, Hanubosee AOPOruX, YCTPOHCTB
IBM Omna makcumanshoil. 1Ipy pafore B MaKeTHOM pPexXHME
MPOrpAMMMCT CBA3aH € BHYMCANTE/IBHBEIM TTPOIECCOM KOCBEHHO,
a NMPOMEXYTOK BPEMEHH MCXIY IOJaueH 3ajaud HA MAMMHY
H TIOJIyUEHHEM DPE3YJBTATA COCTABASCT OOBIYHO YACH MM JaXe
JHH,

B kauyecrse HocuTesacH muadopMmauuu npu paborc B naker-
HOM PpEXHMC NPHMEHAIOTCS MATHHTHHIC JICHTH WM THOKHC
MArHuTHRC aucku. I[Ipw naxersoit obpaGorke aoCTHraeTcs
MakcuManbHag pxbexTusHOCTs HcnoJs3oBanus OBM. Takoi
pexuM OOCAYXHBAHHS MHHUMH3HDYET HCPANHOHANHHYIO 3a-
rPY3Ky CpPEACTB BHYHCIHTENLHOH TEXHHKH.

ITpu naxerHoit oOpaboTke AOCTHrACTCH MAKCHManbHasd -
dexTusHocTs  mcnosw3osauua  IBM.  Taxoit  pexnm
OOCNYXMBAHMSA MHHAMH3MPYCT HCPAUMOHAIbHYIO 3arpysky
CPEACTB BHYMCANTENbHOW TCXHMUKH,

[Llnpokoe pacnpocTpaHEHHEe BHYHCAWTENLHHX MAMWH
CHM3WIO AaKTYaJbHOCTh MAKCHMAIbHCH 3arpy3ku OBM m

2—469 17



BHABHHYJIO HA NEPBHI MIAH noBemcHie adbexTusHOCTH
paboTH nonb30BaTeNs, MaBHEM 00pa3oM HEnpPOhECCHOHAMBHO-
ro. C pemenueM 310l 3amauy CBI3aHO NOABJACHHE M PA3BHTHE
ANANIOroBOro pexuma paborm ua IBM.

JAuanoroeuii  pexuM  OOWICHHS €  BRIYHCJIHTENHHOH
MAamMMKHON NpEANoNAraeT HAJMUIEC [AMAJAOrOBOH CHCTEMH, C
NMOMOWIBLI0 KOTOPOH MOJIL30BATEAb NMOAYUYACT HENOCPEACTBCHHBIN
nocryn x OBM. Kak npaswio, OH Oe/MT MaMHHHHE PECypeH
(UEHTPANBHHEN MPOLICCCOP, NAaMATh, BHCIIHMC YCTPONCTBA,
nporpammuoe obecneuenne IBM) ¢ apyrumu nosapzosBaTensMu,
YHCICHHOCTD M COCTaB KOTOPHX MOrYT MCHaThes Gosnee wam
MeHee cayuaiinem o0pazom. B npouecce ofpaborku 3azaum
NOAL30OBATC/Ib MMEET BO3MOXHOCTD HENOCPCACTBEHHO M oOne-
PAaTMBHO KOHTPOAHMpOBATh pabory nporpaMMu, MEHATH
PEmEHHS M pa3HooOpasuTth AcicTeud npu odmenmn ¢ DBM.
BO3MOXHOCTH AMANOroBo¥ CHCTEMH M YaoO0CTBO paboTh ¢ Hei
BO MHOIMOM 3aBHCYT OT rMOKOCTH MOJb3OBAHHS, ONPEASTACMON
YHCIOM PA3JIMYHBIX NPOLECCOPOB, KOTOPHE MOTYT BHIIOJHATH-
€S ¢ NMOMOIIBIO CHCTCMHL.

Opranusauus paloTH ¢ MAKHHON B RHUANOTOBOM PEXNMC
npeanonaract, o0IeHue ¢ Hell HAa S3BKaX, NPHOIHKCHHHX K
€CTECTBCHHOMY, €O CKOPOCTBIO, O/M3KO# K TeMmy amasora ¢
YEJIOBEKOM, NMPHYEM B HCKOTOPHIX (JIyyasX Ha YDOBHE ome-
PALMOHHOM CNOXHOCTH, AJANTHPYEMOH B npouecce obCHHE K
ONuTY M xBaTHdUKAUUKM NOAB30BaTENs. ONEPayuUOHHAR CAOX-
HOCMb O3HAYAECT CJOXHOCTh AcHCTBMH (onmepanuii), XOTOpHE
NOIXEH BHIOJHUTH NOJB30BATE/b A1 PCIIEHHS MOCTABJICHHON
3a%auH,

Onas paboTH HAYMHAIOMMX TOJB30BATENCH TOCTATOYHO
HMMETh CHCTEMHB ¢ HE3FHAUMTEJIBHOM IMOKOCTBIO NMOJL30OBAHMS ¥
0043aTENBHO ¢ MMHHMAIBHO AONYCTHMON ONEPALHOHHON CIOX-
HOCTBIO.

Cpanaenue aMaaoroBoro M IAaKeTHOr0 PEeXHMOB HE AaCT
SBHWX TIPEMMYDICCTB HHM OJHOMY M3 HMX OC30THOCHTEABHO K
THIY pemiacmunix Ha DBM 3amau w xeanmudnkaumu noapsosa-
TEJEH, OHAKO B psije CAYMACB AMAJIONOBHIM PCKHM MMCET He-
OCNOpHMMHE NPEHMYIIECTBa.

Ucropruecku Gosnce pannmnit NakeTHHil pexuM OpH-
EHTHPOBAH, B TNCPBYK O4YEpCib, HA MOBHIICHHE 3arpy3KH
HeHTpansHuX ycrpoiicrs DBM. JeiicteuTenpHo, npu ucnoas-
30BAHMH O3TON0 PEXHMMA NPOLCCCOP 3arpyXeH BHINOAHEHHEM
npuxiaannx ("nonesnunx”) mporpamMMm npumepHo Ha 40—509%
Gosnbre, uem B auanoroBoM pexmnme. Obmee BpeMs orsanky
18



APUKAANHKX NPOrpaMM MeHbmeE (MHOraa B HECKOJBKO pa3) B
OHAJIONOBOM PEXHME, OAHAKO CYMMApPHBIE 3aTPATH MALIHHHOFO
BPECMCHM B TOM pexume B 4—0 pa3 6oabine, 4CM B NAKETHOM.

3ajauya nNPaKTHUECKOIO OCBOCHMS NAKCTHONO pEXHMa
rioxo pasbusacTca Ha MeskHe cocrasasiomue. [loromy npu
ero HCNOVIib30BAHHH MHOI'MC HAauMHAKOILIHC OnipaioT HACTOJ/IBbKO
obeckypaxeHn TpefyeMuM O0BEMOM HAYAABHBIX 3JHAHHA H
NCPBHMH PE3yAbTaTaMM, uYTO mpexpamaior pabory na DBM.

IOuanorosmit pexum Jayquwie npucnocobacs kK pabore
HAUAHAKOIMX M HENpo(hECCHOHANBHBX NOJAb30OBATE/ICH, 4YCM
naxeTHui. Bpemsa ocsoenns DBM B guanorosoM pexume, xax
NPABHAO, MEHbINE, YeM B nakeTHoM. J[uasor noBRmaeT
3HTY3¥A3M M AKTHBHOCTH OOYHAIOMMUXCA €O CPEAHHMH Cnocod-
HOCTSIMH, YTO OCOOCHHO BAXHO MNPH LOMPOKOM BHCADCHHH
BHUYHCAHTCABHON TCXHHKH. XCPODIHE Pe3yJIbTaTh AOCTHIAKTCH
Npu €ro MCNOJAb3OBAHHM M CPEAM NPOPECCHOHANBHHX NOJAb=
30BaTEJICH,

Inanoroswit peXxXuM HHBCJHPYET HHAHBHIYAJAbHHE
pasapuus B omuOXax M BPEMEHM pEINEHHSA 33434 B CHCTEME
"yenopek—IBM" no CpaBHEHHIO C MAKETHHM PEXHMOM.

[Mpucymue paccCMOTPEHHHM pPEXHMMaM NOJOXHTEAbHLC
KAuecTBa OOBCAMHAIOTCY B COBPCMEHHHWX BHYUYHCIHTEABHHX
CHCTEMAX, KOTAA BMECTE C MOJb30BATEASMH, paboTalommM#u B
OHAJIONOBOM PEXHME, HA BBIMHCANTEIDHOM MAWMHC BHNOJHS-
eTC OAHA WM HCECKOAbXO "(POHOBHIX" NAKCTHHIX 33Aay.

DKOHOMHYECKHMH acnexT 3aTparT pecypcoB CaCAYyeT
OLICHHBATL C TOUKM 3PCHHUS KAK OKOHOMWH BDEMEHM TMNOJB30-
pareasi, Tak u oddexktupnocry paborm IBM. VYpeanuenne
MAIUHHLEX PECYPCOB MOXET OKa3aTeCd HCOOXOXMMBIM HE
TONBKO ANS noswmenua XPPCKTHBHOCTH AEATCABHOCTH IOJb-
J0BaTCAA, HO N JUIA YAYUHICHHSHA TCXHHKO-IKOHOMHUECKHX
NOKA3aTEACH CHCTCMH "desoBck—IBM".

PaccMOTpHM, K4K MEHSIIOTCS 3aTPATH HA 3Ty CHUCTEMY €
pa3BHTHCM (DYHKUHMOHANBHHX XAPAKTEPHCTHK MAWHHHON CO-
crapagomeit (puc. 2.1), Kpusaa / cOOTBCTCTDYET CyMMapHhM
3aTrparaM Ha pa3paboTky

NPOrpaMMHON M ANNAPATHOM g
YACTEH CMCTCMB H €€ OKC- §
nAyaTanmio; kpusas 2 — §
HETIOCPEACTBCHHNM  3aTpa-
TaM mnoab3osareas Ha !
obwenue ¢ IBM mag mony- &
yeuns TpebyeMoro pesyib-

TaTa; KpHuBas J

COOTBETCTBYCT TOJHHM 3a-
TpataM Ha paspaborky #

fudxocms  Cucmens

Puc 2l
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SKCIUTYATAOMIO YCIOBCKO-MAUIMHHOM CHCTEME, MUHMMYM 9THX
3atpar npuxoanTca Ha Touky O. Ilosromy npm 3arparax Ha
MAMIMHHYIO YacTh CHCTCMBI, MEHbWIMX Z7j, obmme 3aTpaTH
HA CHCTeMy OyayT NPCBHMATH MUHMMAJBHOE 3Hauenue Zp .
Takum o00pa3oM, ZHONOJHMTC/ABHHE 3aTPAaTH HA CO3jaHHe
yAOOHHX annapaTHHX W NPOrPAMMHHX CpexcTs,
OPHCHTHPOBAHHHIX HAa BCACHMC AKTHBHOIO MOHMAJIOra, MOTYT
cHu3uTh O0mMe 3aTpaTH B cHCTeMC "vyenosex—IBM”,

CpeacTBa BHUMCIHTCABHOH TCXHHKH AKTHBHO Pa3BHBAKOT-
ca. TTosSBASIOTCS HOBHIC TCXHOJIOMMHM TPOM3BOACTBA KOMMOHEH-
toB DBM wu paspaGorkm nporpamMmuoro obecneuenus,
BHEAPSIOTCH  NMEPCNCKTHBHHC apPXHTEKTYPHBIC M CXEMO-
TCXHHUCCKHE PEIICHHS NPH NPOEKTHPOBAHHM M NPOH3BOACTBE
BHYHCJIHTEBHON TEXHHKH. JTO BCHET K CYWICCTBCHHOMY POCTY
3¢xheK THBHOCTH NPOM3BOACTBA MAMMHEHOIMNO KOMMOHEHTA CHCTE-
M “uenopek—3IBM". B TO Xe BpcMA CTOMMOCTBL uaca ueno-
BCUCCKONO TpyAa B OOmMECTBE C€O BpeMeHeM BO3pacTaer,
IMoaromy pesyawTnpyromas kKpusag sarpar (puc. 2.1, xpusas
3) cMmecturca TakuMm 00pazoM, YTO HOBHI MHHMMYM 3aTpar
OK2XETcH HA rpadmke npasee ¥ HECKOABKO HHXE CTaporo
(rouka O, kpuBaa 4). Takum oOpa3zom, AOAA MAWMHHMX 3a-
TPAT ¥ rubKOCTh BHOBL Pa3pabaTHBACMHX CHCTEM "YCJIOBCK—
OBM" takxke OOLCKTHBHO AOJIXHHW BO3pacTaTh.

B Anan0roBWX CHCTCMAX, PEAJIM30BAHHWX Ha OGOMbIIMX
MAUIMHAX, 3HAYMTCJIBHAS YacTh 3aTpaTt Ha pa3paloTky npor-
pamMMioro ofecncHeHns NPUXOAUTCH HA MONAECPXRAHHE PCXKHMA
PA3ACHCHHMA BPCMCHH, CO3AAIOMIEN0 Y MOAL30BATEIEH FILIIO3HIO
moxononpHoi paborw ¢ IBM. B To xe Bpems pons nporpam-
MHoro ofccrcucHus B CTOMMOCTH  YHHBEPCAABHHX DBM
nocturaer 9CG% nDpH HC3HAYMTENBHOM POCTE NPON3BONMTE/b~
HOCTH pa3paloTKu mporpaMM (0 HEKOTOPHM HCTOUHHMKAM OHA
He npecewmacr 3% B ron).

C pa3sBMTHCM MHKPOINEKTPOHMKM OKA3AJIOCh BO3MOXHHM
OOBCAMHKUTD MNOJOXHUTEIBHHE KAyecTBa JHAJIONOBONO PCXMMA
(HenocpeacTecHuoe ofueHne ¢ BHYHCAUTENBHON MAMIHHON H
YAOBACTBOPHTCABHOC BpPCMSA PCAKUMM CHCTEMBI) M FAKCTHOIO
pexuMa (MOHOMONBHOC MCHOJAL3OBAKME pecypcoB OBM =n
OTHOCHTCJIEHO  ACIIEBOC  MATEMaTHuCCcKoe  obecrneuexue).
Taxumu kKavectoamu 00/1aA3KI0T NEPCOHANBHHE KOMIBIOTEPH,
BHMONHACMHNE Ha 06a3c MuxpoDBM M opuncHTHpOBAHHHC HA
paloTy B AMAJIOre C NOAL30BATEASMH B KAKOH-IHO0 OMHOM WM

HCCKONBKUX cdepax X npodeccHOHANBHON ACATEABHOCTH,
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DNeKTPOHHBIE MIPbl 4BJASIOTCA YACTHHRIM CAYYacM MCNOJb-
J0BAHMA [MANOIOBOIO PpEXHMAa, OHM TOBHINAIOT CKOPOCTH
peaxkiuK, YpOBCHb QJanTalMM I[IOAL30BATEAS K HOBRIM HE-
NpeABUACHHHM CHTYALHSM H B HEKOTOPWX C1y4asX €ro TBOp-
YECKYK) aKTHBHOCTD. 1npoxkomy pacrpoCTPAHEHHIO
9/IEKTPOHHKX MIrP CnocoOCTBYCT MMHIMAJLHLIH YpOBEHb Tpe-
GoBanmil K MOANOTOBKE NOAL3OBATC/CH. BO3MOXHO HECKOJNBKO
MopnbHKaMA IEKTPOHHHEX HIp.

Hepoi Ha aémOHOMHBIX YCripoucmeax OTAHYAKOTCH TEM,
YTO H3a OZHOM YCTPOMCTHE BO3MOXHO NPOBCACHUE, KakK
npaswio, ONHONO BHAA HMrp 334acTyK) € HECKONBKMMH
papuanuami, OOHUHHM SEINCTCA JABOMHOS HCMNCJAL30BAHHE
3MEKTPOHHHX Hrp. HacTo HX KOMIVICKTYIOT JONOJHHTE/IbHEMA
OnToBRMM npubopamu: yacaMu-OyIWIbHUKOM, TCPMOMETPOM,
MHEKpOKaAbKY/IsTopoM u T.n. Hambosee u3pecTHH chaegyiomue
Mrpsi: maxmate, aerckas wrpa "Hy, nmorogm!" n jp.

Hepel, npocodumbie ¢ UCHONLIOGAHUEM MENEGUIUONNOU
npucmaexu, xapakrepusyiorcs Sonpmum pasnoobpasuem. Lag
NPOBCACHMS HOBOM MrpH AOCTATOYMHO CMEHMTh KAcCeTy, MOITO-
MY IO CPaBHCHMIO C MNEPBLIM THUNOM MIP MCNOJb30BAHHAE
TENENPHCTABKU MO3BONSCT MMETh NP3KTHUYECKHM HCOrpaHNYCH-
HHIT GaHK ZOMAwWENX OXCKTPOHHHX Hrp. OaHAKO TEeICArp
OT/IHUYAIOTCH HCBHCOKOH ANIOPMTMIYECKOH CJIOXHOCTBIO H MO-
IYT CAYXHTh TOJBKO JIst OTPA0OTKM MOTOPHWX HaBHIKOB.

Hzpat ¢ ucnoavsosanuem IBM  npopoasTcs  Ha
CNEUMANH3NPOBAHHEMX W yHuBepcanpumx OBM, B TOM uncie
M HA NCPCOHANBHHX MHKPOXOMNbIOTEpax. Bank Hrp B aroMm
cIyyac  XpaHHTCS  H3  MArHATHHX  HOCUTEIAX; B
COCUMANA3HPOBAHHKX MHKPOZBM Hrpnl XpaHsarca Takxe B
CMEHHBIX KAaCCeTaX MOCTOSHHONO 3aNMOMMHAIOMICIO YCTPOHCTBA
(I13Y) maM moayHmoOCTOSHHOIO (IepenporpaMMHpyemoro) 3a-
nomMuHaromero  yerpoiicrsa  (TIII3Y).  Kpome  Toro,
CHCLMANMINPOBAHHKC HrpoBue MEKpoDBM koMmiekTyorcs
OpraHoM YMpaBJCHHSA, BRNOJHCHHHM B BHIE PYKOATKM C ABY-
Ms crenensmu csoboan. Cnextp npumcHenus urp wa 3BM
Ype3BHYAHHO WHMPOK: OTpaboTKa  MOTOPHHX  HABBIKOB
(sanpumep, npu OOyueHMM MAIIMHONMCH WIH CTeHOrpacdum),
O3HAKOMJICHHE C OCHOBAMM PA3NHUHBIX Y4YCOHHX AMCUMILIHH,
YIAyOZIEHHOE WM3YUYCHMC OZHONO M3 Pasfie/IoB AHCUMILIHHG,
Pa3/JMYHBIE DPA3BJICKATCIBHBIC UTPHI.

DNEKTPOHHLIE MIPH YPC3BHYAHHO MHTCHCHBHO Pa3BHBAIOT-
¢d. C nosb30i 1 MHTEPECOM ITHMH HIPaMy 3aHHMAIOTCH JIIOMH
Pa3HOro BO3pacTa — OT JOMKOJBLHMKOB [0 MEHCHOHCPOB.
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OxaHako cnenyer MOMHHTE, YTO SMCKTPOHHHE MIPH UPE3BHYAL-
HO a3apTHH H BPEOHH NPH UPC3MCPHOM YBJACUECHHH WMH. K
OTPHUATC/ABHBM [OCACACTBHAM OTHOCATCH: YXYAMEHHE 3pe-
HHSl, OHCMCHME MaNBLEB, NMOBHIMICHHAS YTOMASEMOCThH, THTIO-
AMHAMEA M faXe HEpBHHE cTpeccH. IToaroMy nonb3opaTensm
UPE3BHUYAWHO BAXHO KOHTPOJIMPOBATh CBOM AEHCTBMHA, a4 pa3-
paloTuMKaM JMEKTPOHHHX MID —UPCAYCMATPHBATH PAITHYHHE
GMOKHPOBKH, HANPUMEP MO BPEMEHM PaboTH NpPOrpaMm,

2.2, Npasnna obmenns

Hcnomsaosanue IBM cBaszano ¢ pemenneM pasroobpasHHX
H CIOXHEX TEXHHYECKHMX, MATCMATHYECKMX M OpraHu-
3aUMOHHKX NpobacM. UMy ¢ 6OAbIIMM HAM MEHLIIMM YCNCXOM
33aHMMAIOTCH CNCUMANNCTH B OONACTH  BHYMCAMTEALHOMN
TCXHUKH. 3HAUHTENIBHO MEHEE MCIEROBAHHEMA OCTAITCH
OCHXOJIOrHUeckne ¥ coumansime (dakropw. B 10 Xe Bpems
HCCACAOBATENSMH  YCTAHOBJCHO, YTO pa3tuuus B 3d-
(EXTUBHOCTH ACATCABHOCTH OTACABHHX NOMB3OBATENCH NEpeK-
PHBAIOT pa3nnyud, OOYCJIOBACHHHE THIOOM H  XapakTe-
PHCTHKAMH HCNONb3YEMOM BBHIUMCAMTENBHON CHCTEMH. [loaTo-
MY B YCJOBCKO-MAIIMHHHX CHCTEMAX B NCPBYIO OYEPENb BAX-
HEl  HE  NOTCHUMAMBHWE  BO3MOXHOCTH  annaparHo-
nporpaMMHOPC KOMMOHEHTA NO PEINCHHIO NPUKIAAHBIX 3aaau,
a4 TNpeAOCTaBASEMHRC OTHMH CHCTEMAMH CEPBHCHHE BO3MOX-
HocTH g obecncucuns addekTusHoi paboTw noas3opatened,
B TOM uNCAC HENnpoPeccCHOHANbHLIX.

PaspabaTnBacMimic OHANONOBHE CHCTCMH B 3HAYMTEABHOMN
CTCIIEHH OPHCHTHPOBAHN HA norpebHocTH HenpodeCcCHOHANB-
HEX noss3oBareicii. Co3nanm AaXe TAKME CHCTEMH, KOTOPHE
HMHTHDPYIOT npuewsiylo pabouyio oOCTaHOBKY no/ab3oBaTENd:
OHCHMEHHBIE cTos1, nanku ¢ GymMaramu ¥ T.a. B athnx ycaosuax
BAXHO YMCHMC B noaHo# mcpe OPEHCKTHBHO MCNOJAb3IOBATH
NPEAOCTABASEMBIC CHCTEMON BO3MOXHOCTH.

KpoMc usicto npodeccHOHATBHEX KayecTs AId  NOCTH-
XCHHMA TMOJMOXHTCALHMX pe3ynsTaros npy obmeuun ¢ IBM
BAXKHH M JMYHHE KAYCCTBA MONb30osatens. B manbonbimeit cre-
NMEHK  COOCOOCTBYIOT  YCNEXy:  HACTOMYHMBOCTH,  WHTpa-
BCPTHMBHOCTD  (OOpPAmMEHHOCTh BOBHYTPb, OPMCHTAUMS HA
COOCTBEHHHE HACH), BHYTPCHHAS YNPABASEMOCTH N0Jb30BATC-
Jis, BHCOKAs TEPNHMOCTE K HCONPEReeHHOCTH (00M4YHO Ha Ha-
yanpHOM 3Tane paGoTH ¢ MammMHOM), yMeHne OHTh TOUHHM
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saBepmammei cragun  paboTw), CKPOMHOCTE, CIOCOOROCTH
NepPeHOCHTh CTpecc.

O0CuicHMI0 MEXAy JIOABMH ¥ MEXAY ueaosckoM m OBM
NPHUCYIMM KAK OTIMUMTEABHEE, TAK ¥ odmue ucprH. Buschus,
KakHe NpaBWwia BEACHHUS NHAJOra ABASOTCS obmyMy, 4 Kakue
— PA3HEIMM, MOXHO 3HAYHTCIBHO OHCTPCC OCBOWTH AHAIONO-
BYIO CHCTCMY.

IMon Ouanrocom OyacM NOHMMATH HENOCPCACTREHHEIMA,
COM3MCPHMBI 10 CKOPOCTH C MNPOLCCCOM MBIUUICHHS, OOMCH
COOOMEHHAMH MCXAY ABYMS CyOBEKTAaMM [ AOCTHXCHHS
ONMPCACJEHHON 1EAH, NPH KOTOPOM B M000H MOMEHT BPEMCHH
BO3MOXHA CMcHA poaci HHPOPMATOPa W PEIMIINCHTA
(npsieMEMKA MHDOPMAUKH).

OcoCcHHOCTH BCACHMS JMAJIOTA MEXJY JNIOALBMH B HEKOTO-
PHX CAyYasx MOryT OWTh pPacHpOCTPAHEHH HA JMAJIOr B CHCTE-
Mc "ucnosck—3IBM",

Berynas B obmenue apyr ¢ APYroM, YYacTHHKH AHAIOra
NMPCCACAYIOT ONPEAEICHHHC LCAH: NMHTAKTCH NOJYYHTH OTBCT
Ha Kakoi-n1ub0 BONpOC, MOAEAMTHLCS TEM, UTO HMX DOJHYET,
POM3BCCTH ONPCAC/ICHHOC BIICYATJICHHE, INPOCTO "CKOPOTATH'
BpeMsg. Muorne, KpoMe Toro, B BAXHHX CAyuasx 3apaHee npo-
AYMBIBAIOT "cueHapui” auasaora, ¢ TeMm urolbm ¢ CoabmmM yc-
MCXOM JAOCTHYL HAMCucHHOW ueyu, [looToMy Brige M
CJICAYIOLIME OCHOBHEIE OCOOEHHOCTH BEAEHHSA AHAJIOra:

. ¥ scrynaromux 8 o0mMCHHE CCTh ONPCASHCHHAA LEHb M,
BO3MOXHO, 3apaHee onpeacacH “cucHapui” aumanora. B
npouiecce O0meHHS OOHYHO BHACHAIOTCE UCAH, MHCHMS
YYaCTHUMKOB auanora no obcyxpacmMoit npobaeMe, BHISIBAICTCH
OOIHOCTE M OTJHMYHC B3IVISAOB, Kak NPABIIO,
MHHHWMH3UPYIOTCS OTJIMYMS B IOAXOAAX K PAacCMATPHBACMOI
npobsicME M JaXE B OTHOMICHMHA K HCH, B TOM YMHC/JIC M NYTEM
H3MCHEHMA "cucHapus” auasora.

2. YuacTHMKH AMANOra afantuapyloTrcs apyr K apyry. B
MPOLECCe AMANOrd HWIM HA OTASABHHX €r0 3Tanax Kaxiani M3
co0cceqHMKOB BHINOJAHSCT ONPCACACHHYK Pa3rOBOPHYIO POJib:
OAMH CNPAMMBAET, APYIOH OTBEYAET; OAHH AKTHBHO NEITACTCH
CKJIOHHTb APYIOro K CBOCH TOUKE 3PCHMSA, BTOPOM OTCTaHBAET
CBOC MHCHHC H T.JI.

3. IMpoucxoauT pacnpeac/SCHMC PA3rOBOPHHX POJCH, KaxX-
ABE M3 YYACTHHKOB AMAJIOra BHNOJHAET ONpeaescHHbne o0s-
3aTE/LCTBA TO OTHOmMEHHIO K Teme oO0menma, B mpomecce
BENCHUA JAMAIOra pPA3rOBOPHLIE POJH MOTYT HEOTHOKPATHO
nepepacnpeneadTecd. OHM NMOAUMHKIOTCS HOPMaM NOBCACHHUA H
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JIMHTBMCTHYECKMM NPABHJAM, T.C. IPHHHMAIOT ONPEAECICHHBIC
¢opmbl, KOTOpBHIE, B M3BCCTHON CTENCHH, OKA3HWBAIOT BJIMSHHE
Ha pe3ysabTaT OTACAbHBX (PPATMCHTOB WIH AMAJIOra B LEJOM.

4. lNpuusireie GopME AuanOra M pacnpencsICHHE PasroBop-
HEX pOJIeH BEAYT XK ONpEACJICHROH NMPENCKasyeMOCTH pe3y.ib-
TATOB AMAJIOra.

Ma3secTHas  npeackadyemocTs  Pe3yabTaToB  AHasora
aKTHBM3NPYET €r0 Y4YaCTHMKOB HA BCTYIUICHHE B TO o0menue,
KOTOPOE NOTEHUMANLHO BEJET K MOJOXHUTCALHOMY PE3yJabTaTy
n, HaoGopor, 3acrasnscr u3beraTe KOHTAKTOB, KOTOPHE MOTYT
NMPHBECTH K HEXENATEILHHM TNOCNCACTBUSM. YCWwaus, 3a-
TPAUMBACMHE HA BCTYIUICHAC B of0meHue M BeacHue auanora,
B ONPEAEJIEHHOW CTENEHH NPONOPIMOHAJBHE BaXHOCTH NpPER-
NOJAraeMuX Ppe3yJIbTaTOB JIIS €r0 YYaCTHUKOB.

5. YvacTHMKE [OManora MHMHHMH3HDPYIOT CBOM YCWIHE,
NIPEANOYHTAS BCTYNaTh B OOIMEHHE C 3aBEAOMO ONPEAENCHHHM
NOJIOXHTENbHHM peayasratoM. [Ipm 3TOM 3auacTyo npaxe
OXHIACMHMN  INOJOXHTEABHHEN  PE3yJbTaT MOXET OHTh
HABGJMPOBAH NPCANOJAracMEMH npH OOMCHEM OTPHIATCIb-
HHMH OMOLMSMH, KOTOPHC MOryT 3aCTaBMTh OJHOrO M3
NOTEHUMANBHEX YYACTHMKOB AMAJIOra OTKasaTbCd OT oluicHud.

Kpome BHYTpEHHENH JIOTHKH, NPUCYINEH CUEHAPHIO AHAJIOra,
ycnex ofmcHus BO MHOMOM 3aBHCHT OT TOIO, B KaKOM HACTpO-
€HHH BCTYNAT B AMAJOr €ro yuacTHuku. [losromy BHauane
BAXHO BHSCHHTb 370, A00uMTHECE ROOPOXENATENBHONO OTHO-
menus K cefe M 3aMHTEPECOBATh B MNPCANOAAracMoi Teme
obmenus BTOPOr0 Y4acTHHMKA AMasnora. YpesswuaitHo BaXHO M
CaMOMy OTHOCHTECE AoOpoxenaTensHo K cobeceanuxy. Ocoboe
3HAYCHHME /IS KaXA0r0 M3 YYacTHMKOB AHAIOra MMEET OLEHKA
ero pasroBopHOM pomu cobeceauuxoM. I[losromy Bemenme
AMANIOTa B MNOJOXMTENBHOM IMOUMOHAJIBHOM TOHE, BO3MOXHO
6ruxe X uMHTEpECcaM co0ecelmHmKa, ¢ MAaKCHMAIBHON BHICOKOM
o0BbEKTHBHOM OUCHKOM €ro posau ¢ 6oabmelt BEPOSTHOCTHIO Be-
ACT K JAOCTHXCHHKI) XEJACMOINO pPe3yabTaTa.

6. Jlroau SMOLMOHANEHK M NPEYBEIAYCHHO YYBCTBHTCIbHH
K HCOOOLCHKE HX PpOJM, B 3HAYUTILHOM Mepe d¢opma
ofmeHns OKA3WBACTCY AIS HHUX BaXHec coaepxanus. Ilose-
ACHMAC YYACTHAKOB JHAJIOra CYLICCTBEHHO 3aBHCHT OT BHCHIHE-
O BHAAQ COOECCHHMKA M CrO YMCHHS JACPXATHCH.

KpoMe oOTMEUEHHRX CYMmECTBYIOT, KOHEYHO, H JpYTHE
OCOOEHHOCTH BEACHMS AMANOra MCXAY JMOAbMH. 3naech Onutn
OTMEYCHH TONIBKO Hanbonee CyinecTBEHHWE Aangd ueaeH
OPraHM3anMH AWANora B CHcTeME "yenopck—IBM". TIyukTH
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1—5 npucymH Kax AManory B YCAOBEKO-MAMWHHOM CHCTEMC,
Tak u o0ucHuo Mexay awoabmu. [Tyskr 6 ceoiicTeeH auanory
B cucreme "yenosek—IBM” ToabKO B TOM cTEnciM, B KOTOPOM
pa3paboOTUNKH AMATIONOBON CHCTEMH CYMEGAH NCPCAaTh CBOH
OMOLMH  BHIYHCJAHTEABHOM Mamune. Ilpw  oroM  Bencume
ananora ¢ 2BM pernamentupyercas Gonee CcTporaMm
NPaBWIAMH ¥ OTPAHMUECHHSAMM, YEM IHAJOr MEXAY JIOAbMM,

HOuanor «ucnosek—3IBM» npenacrapaser coboi  pas-
HOBHAHOCTD AMAJIOra, rAe B KAuecTse OJHOro M3 cybbexTos
BRICTYNAET YEJ0BEK, a B Ka4eCcTBE JPYroro — AMaaorosad
cuCTEMa, M OOMCH HMHTCPAKTHBHHMH NOCJAHMIMH BCACTCS B
COOTBCTCTBHH C 32pAaHCC ONPEACACHHHMH S3WKOM B (opMoi
obeHns.

[Ipu ocBocHMM cucTeMb 0CO0OC BHHMAHME HAA0 YACJIHTH
YTOUHEHMIO CBOMX HAEWCTBMII B TYNMMKOBHX cHTyauusx. IMocae
M3YUYCHNA CHCTCMH, 3aKa3a TCPMHMHANBHOINO BPEMCHYM M APYyrux
MAIMMHHHX PCCYpcoB (IHCKOBOW MNaMATH, AapPXHWBHOM
MArHMTHOH JICHTH M JIp.), MOANOTOBKHM HCXOQHOrO Marcpuana
K nmnepsoMy ceancy pabota ¢ 2BM (nycts oro Oymer
nebonnuiaa npobaeMHas 3aaaya) MOXHO MPHCTYNHTh K pabore
32 TCPMMHAJIOM,

Bo speMsa pafoThH ¢ CHCTEMON NOALIOBATEID
AO/KCH NOMHMTb, WYTO OHA 33lUIICHA OT OomuOOUHBIX
ACHCTBNI, KOTODHE MOrYT €€ paspymwuTh LTH TNPHYHHATH
noan3osareaaM Gonapwmoit ymepd. Ecan cucTtemMa Bce-Taku
Oyner paspyiucHa — 3HAUHT OHA NPOCTO HEYMAYHO Chpo-
EKTHPOBAHA, ¥ B CICAYIOIINX BEPCHAX Pa3paloTUMKH AONXHH
yuecTb 2Ty Heaopalorky.

B npouccce paboru MOXET BO3HMKHYTh CHTYauMsd, KOraa
MOJb30BATCAI0 HESCHO, ¥TO OT lero Tpebyercs, KaxosBH €ro
nansHenmmme acsicreusi,. B OOAbWIMHCTSE AHANONOBHIX CHCTCM
peann3osasnl yHxuun nomomy, OOPATHBIIHMCH K KOTOPHM
NOJIb30BATC/Ib MOXCT IPCOAOJETH CBOM 3aTPYIHCHHS.

[Tpu pabore ¢ cucremoit cieayer o0pamiaTeCd K MALIMHE
3a noMompio. Baxno noMHETL, UTO MAMMHA TNOMOraer
NOAB30BATE/IIO TOJABKO B PYTHUHHON uyacTH paboTH, OCTaBags
€My TEOPUYCCKYIO YacTh paboT u npuusTHe pemcuui. Kpome
TOrO, y BHUHCAMTENbHOH MAIIWHH OTCYTCTBYIOT IMOLMH,
NMO3TOMY MHOIMOKPATHHE TMOBTOPH M "HEMOHATAMBOCTD MNOAb-
30BaTCjAd, KaK Mpaswio, HEC OTPAXAKTCH HA COCTOSHMM
nuanora ¢ DBM.
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HwnanoroBas cucrema Moxer paborats B Temne, NpeBH-
maromeM norpebHOCTH nosnn3osaresas. B oroMm cayuae creayer
paGoTaTh B CBOEM TEMIIC, NPOCMATPHMBAX BCE Co0OmEHMS
CHCTEMH W He "ToHsich” 3a DBM.

Hosue cool0menus, BHAABAEMHIE CHCTCMOM, CJICAYCT
BHHMATENBHO H3YUWTh, BHEAHB TE H3 HHX, KOTODHE BANSIOT
Ha JlaslbHCAIMH XxoA auasora. IIpm HECONHOKDATHOM Heyaaue
nojne3no mnepedopMysHpoBaTh 3anpoc K IBM, nopoktH K
npodseMe ¢ ApPyroM CTOPOHH, B ciyyae HEYIayHOH NONHTKH
BRINOIHATE DYHKUMOHAIBHO CJIOXHKM 3aNpoC CAERYLT pasbuTh
ero Ha Oonee J71EMCHTAPHHIC AEWHCTBHA, YTO AdeT, Kak
NpPaBWuI0, XOPOLIHH PE3yJIbLTAT.

[ToHMMaHHE JIOMMKH TNOCTPOCHHMS MAIMIMHHOIO AMAJIOra
NOMOXET NOAL3OBATEAK, NOJIYUMB YAQUHBIH BAPHAHT B3aHMMO-
ACHCTBHA B ONHOM DPEXEME M NpPOBCOd aHANOIWW, ¢ 0OabmHM
YCNeXOM JOCTHYB PE3y/JbTATA B IOXOXCH CUTYaUMM APYroro
pexnma paboTH CHCTCMH.

[Ip# OTCyTCTBHM HOBHIX MACH MO OTAJAKE NMPOrpaMMH CJaC-
AYET NPEKpATHTh OECIIONHBIE MONKWTKH, YTOOW HE HMCHIOPTHTH
NOJIyYEHHHE 33 CEAHC MPEABAPUTENbHHE pedyasratnl. He cne-
AYET NBITATHCA PpCIUHTh EBCe npobaeMH 3a IKPAHOM: ONKT
MOKA3WBACT, 4TO O0JT0, Kax npasuao, ManoddrpexTusHo.
Hanbonce npaBHABHHE PCIICHHS [0/b30BATCAb HAXOAHT OOBIY-
HO 33 CTOJIOM.

B xonue ceanca neoDXOAWMO NOAYYHTH PacrCcuaTKH, KO-
TOPHC MOIYT TOHAROOMTBCS A1 AHAJN3A PC3yabTaToB paldoTh
3a OKpaHOM aMcIvied. JTO MOryT OHTb: TEKCT IOCJACAHCH
BCPCHH NPOrpPaMMHE, pC3YJAbTATH TCCTHPOBAHMA M T.J.

fllocanc okoHyauus paboTH CCUHCTEMOH HC-
00X0a1MO NPOAHANHIHPOBATL PE3YALTATH, ECAH 2TOr0 HE 6L
CAENAHO BO BPEMS CCAHCA, HA TIOPSJOK TOJYYCHHKIX BCIAHUMH,
QmuboyHpie pe3y/JbTaTH MAMMUHHONO pacucra B GonbmuHCTEE
CIYYACB BO3HHKAKOT u3-3a omubOK nNOAbL3OBATENAR. Kpakue
PCAKO OHM NMOSBAKIOTCA WIM M3-33 MamunHOro cbos mam u3-3a
poixona OBM u3 crpoa. Ilpu orom ommbxm mocrurarwr, Kak
NPaBHJIO, HECKONBKHMX MOPSIAKOB, MOJITOMY MX JIETKO 3aMETHTb.

HeoOxognmo Takxe aHANHM3APOBATh BECh XOA AUaJora ¢
3IBM, ocofcHHO B Ciiyuyae OTPHUATE/NBHOIO PE3yAbTATa, HAMTH
CBOM OMMOKM, HAMETHTb IMYTH HX YCTPaHCHHS: 60/Ce ACTANBHO
O3HAKOMHTBCH C JAOKYMEHTAUMEH 1O CHCTEME, IIPOKOH~
CYNBTHPOBATHCA €O CHCLHANHCTaMy, pa3paloTaTs HOBYIO CTpa-
TCIWIO BeAeHus pguasora wu T.4. llowic pcanmsaunum
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HAMCYCHHBIX MCPONPHATHI CAEJYCT NOATOTOBHTH MAaTCpMan K
CACAYIOMCMY CeaHCy, a TakXe nJjaH paboTH 3a AMCnicEM.

Mrtak, peslOMHpYs NpaBuaa BeACHHE JMAIOra, MOXHO
NOCOBETOBATL BHIIOJHCHHE CIEAVIOOIHX pcxomcmauuﬁ K4aK
npH pabore ¢ DBM, Tak m B OOWWICHMHM C JIIOABMM:

— 3HAWUTEC, YTO BH XOTHTC;

—  yMeHuTe caymarth co0eceaHMKa;

— MOJIb3YHTECh NOMOLIBIO MNPH 3ATPYIHCHHAX;

— ofyuaiiTech B mpouecce AHAIOIA;

— mnEepecTpaMBaMTeCh B IPOLECCE AHAJIOra NPH HEYHAYHOH
NOMBKTKE YCTAHOBHTbh KOHTAKT;

— AHWIM3MPYWTC PE3yJbTAaTH OOLICHHS.

2.3. Tunu gnanora

B npmksiagHO# OMAJIONOBON CHCTEME MOXKHO BBLUICIHTH 1BA
GYHKOMOHANBHHX KOMMNOHEHTA:

— cODCTBEHHO NMPUKJIAAHYIO CHCTEMY, C KOTOpo# pabotaect
NOJIb30BATE/1b;

— OMAaJIOrOBHI1 . KOMNOHCHT, YMNPABASIOMAN AHAJONOM
MEXAY NOJb30BATCACM H NPHKA3IHOM CHCTCMOMH.

IlpuMmepaMn NPUKAAAHBIX CHCTEM SBASIOTCS BCE CHUCTEMBI,
¢ xoropumu paboramor nmoaws3oparean OBM B cdepe ceBoux
npodecCHOHANBHBIX HMHTEPECOB, — PA3MNYHOTO poAa  asTo-
MATU3UPOBAHHKC cucTemnt ynpapiaenusa (ACY), cucremn as-
ToMaTH3uposanuoro npockruposauua (CAIIP), nakers
npaxaangaux mporpamM (IIIII) m ap. Otm cucreMn xapax-
TEPH3YIOTCH TEM, YTO AMAJIOr BCACTCH B TCPMHHAX NpobaeMHOM
o6NacTH M HA BHXOZE NOJB30BATEAb TNOJYHAET KOHEUHLIN
PE3yIbTAT, SBASIONMNCH LEAbIO €ro OOUICHHSA C BRIYKCIHTEAb-
HOit mMamuuoit, Hekoropuie cucrteMb MoryT paloTaTh HE TONMb-
KO B AHAJIONOBOM, HO M B nakeTHoMm pexume. CemauTuka
KOHCUHOIO pe3yJbTATa NPH 3TOM HE 3ABHCHT OT MCNOAb3ye-
MOro pexuma padoThL.

JvManorosuit KOMIOHCHT SBJASCTCS HAACTPOMKOM HAX
NPUKJIAAHON CHUCTCMOH M OMOracr NOJb30BATENI0 YTOYHHTH
NOCTAHOBKY npol0icMHOM 3aJayd, NPEACTABASS OIS 3TOro
COOTBCTCTBYIOm{RE JAuHrBucTHucckue ¢GopmMm u  Habop
cepeucHux ¢yukumni, uazor B ITOM Cayyae BEICTCA B
TEPMHHAX AHAJIOTOBOH CHCTEMBI M HA3BIBACTCH MEMAOUanoZoM.
Hcnonpayemas TEpMWHONIONMS NPAKTHUYECKH HE 3aBHCHAT OT
npobsemuol obnactu. Hanuume B NPUKNAJHON CHCTEME
PA3BHUTOr0 MECTANHAJIOrA JAET BO3MOXKHOCTH MOJIB30BATENMIO,
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Puc. 2.2

3HAKOMOMY TOJBKO ¢ npobneMHOK OOnacTeio, NOJYYaTh
TpebyeMue pesyabTaTH 0¢3 NpeaBapUTeNnbBOrO ACTANBHONO
M3YYCHHS NAMAnorosoit cucremMe. IloaToMy NROCTYNMHOCTE H
PacnpoCTPAHCHHOCTD NPUKJIAAHOM CHCTEME BO MHOIOM 33BHCAT
OT KayeCcTBa IOCTPOCHHS AYAJIONOBOM - HAACTPOMKH.

C yueroM HaNMuMs JBYX KOMIIOHEHTOB B JHAJIOrOBOM
cucreMe Ha puc. 2.2 npeacraegesa obo0menHas cxema
aJTOPATMA NPOCTEMIMEro AMWasora ¢ MammuoH. I[lpw aroMm
ONHOKPATHOE NpPOXOXNEHHE 10 ONHOK N3 BETBEH CXEMM
anroputma or b6aoka HAYAJIO gpo 6nroka KOHELL wam
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[0 BO3BpaTa K HAyady cXeMH aaroputma OyaeM Hasusath
wazom Ouanoza, wma mpansaxyuer. llar auanora xapag-
TEPU3YETCHd MHTCPAKTHBHHM B3aMMOJEHCTBHCM YEJOBCKA C
OBM, T.. B AaHHOM CJIyyac B OTBET HAa BBOA CoOOmMEHMS
[0/IL30BATENN MOWIE ¢ro OOpaloTKH AHAJIOrOBOM CHCTEMOIR
BHIACTCA BHXOZHOC COOOMICHHC, OTPAXAIOMECE COCTOSHHE
CHCTEMBl MM JHAJIOra.

Ins Gonee OHCTPOro OCBOEHHS MAHMANONOBOM CHCTEMH
TI0JIb30BATENI0 HEOOXOOMMO 3HATH OCHOBHHIE THITH AMAJNOra M
dopMm ero peanusauMK HA BHYHCIATEILHOM MaIIHHE.
Hanbonce M3BECTHH B 4ENOBEKO-MAaMIMHHOM CPEE (JIEAYIOMME
THNB AMANOrA:

—  MEHI;

— ponpocu, TpeOyromme orsera JIA /HET;

— mabjaoH;

~— TIPOCTOH 3anpoc;

— KOMaHza;

— B3aNMMOJCHCTBMC HA CECTCCTBCHHOM S$3BIKC,

Menio — nanbGonee pacnpocTPaHCHHBINM THI Auaaora. Ilpu
ofpamcHuK cucTemMa MHMUMEAPYST AWanor. TakmM obpasom,
WAr AHANOra HAYMHACTCH € BHJAYM CHUCTEMOH BXOAHOIO
coobuicuust. ITocae BBpauM NOAB30BATEAEM BHIXOAHOIO CO00-
meyus ¥ o0paboTKM ero CHCTEMOM Imar auasora 3ascpuacresd.

Bo3MOXHO HCCKOJBKO OpPM MAIHMHHON  peANN33NHHA
JAHHOrO THIA Auanora. Bo Bcex cIyyasx B Ka4ecTBE BXOAHOIO
COOOIICHMA HA JKPAaHE MNCILVICH BHICBEYMBAETCH MOAMHOXECTBO
(KaKk npaswja0, HyMCpOBaHHOC) (DyHKUMI CHCTEMH, peajm3a-
1M KOTOPHIX BO3MOXHA B TEKYIEM COCTOSHHMH AHANOrA.
Takoe BxogHoe coofmicHue OyacM Ha3HBATH MEHIO,

IMons3zoBarens moxer BmOpaTh TpedyeMyio GBYHKIUIO
OAHMM H3 CJACAYIOMMX OCHOBHHX Croco0OB:

a) nabopom TpelGyemoit aupexkTHBH WM ee abOpesmaTyphi;

6) naGopom mHOMepa BHOpPaHHON AWPEKTHBH;

B) NOABEACHMCM Kypcopa B CTPOKY 9KpaHa ¢ Tpebyemoii
AMPCKTHBOMN;

r) HaxaTtueMm (POTOCESIEKTOPA B COOTBCTCTRYIOMICH CTPOKE
9KpaHa.

Haubosce 9KOHOMMUHHIM TIO 3aTpaTaM BPCMCHM NOJb30O-
BaTeaa aeaserca cnocod r), sarem cnocobm 6) u B). Oanaxo
MHOTZIA NPAIMEHSETCS cmocod a), TaK KaK NpPH €ro MCnojab3o-
BAHMHM NPOUCXOAUT NOATBCPAACHHE JUPEKTHBHE H BO3MOXHOCTH
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cayyaiHoro Habopa cocegHed NMPEKTMBR MCHBHIIC, YCM TIpH
OPYyrax crocodax.

PaccMoTpuM npuMepsl I[Iara AManora ABYX BO3MOXHHX
dopM peasM3aALMHM MEHIO.

HNpumep 2.1
{ N\
COOBEHHE CHCTEMbI: BRIEEPATE TPEBVEMYH PYHKUMA
1,880 AAHHIX
2. KOPPEKTHPO&KA MACCHBA
3. BYB0A UHPCPMAUWK
4, YHASNTOMEHYE MACCHBA
COOBUEHHE NONE3DBATENR: Li J
Ifpumep 2.2
COOBUEMHE CUCTEMbI: rGMF,EF-*H‘IE TPESYEMYI thKumoj
BB0R RAHHLX - pBA
KOPPEKTHPOBKA MACCHEA — KPM
BMECA HHOOPMAUMM - Bk
YHASTOMEHHE MACCHBA - YHM
COOBWEHRHME NONMD3OBARTENS: Cbm J

B ofoux npuMmepax cHCTEMA meEpeiifeT B PEXMM BHIBOAA
undopMauun. Ecax BOIMOXHO HECKOJILKO BAPHAHTOB BHIBOAA,
TO B CACOYIOmMNMX INArax AWajIora cucrema OyaeT yTOuHSTDb:
KAKyl0 HMMEHHO HWH(DOpPMALKHIO, B KAKOM BHIAE ¥ HAa Kakoe
YCTPOHCTBO HAAO BHIBCCTH.

I'pacpmueckn nmanor MOXHO NpeACTasuTh B BuAe rpada.
Ero y3gu COOTBETCTBYIOT NOAMHOXECTBY (DYHKUMH CHCTEMH,
BLHICBEYHMBAEMOMY HA 3KpaHe AuCIiIes (BXORHHIC coobmieHus),
a Ayrs, HAOPABJCHHHE BHH3, — BO3MOXHHM A/JbTCPHATHBAM
noas3osaTens (BExomepie coodmesus). [Ipm aroM umcao ayr
PaBHO YHCIY npeanaraeMulx cucreMoi ysxuuit, yra smecre
C BCPIUMHOM, M3 KOTOPOH OHA MCXOAHT, COOTBETCTBYET WMIArY
nuanora. Bepxumi y3en (KOpeHb) JAepeBa COOTBETCTBYET
HAYAJIbHOMY COOOIMCHUIO CHCTEMHI.

Ha puc.2.3 npuseaen rpacd amanora MeH0 B BUAE Acpesa.
Kopens nepesa (Bepxuuit y3es1, COOTBCTCTBYIOINMA HAayanbHO-
My COOOMEHMIO CHCTEMB) M MCXOASIIHE M3 HEro AYrH
COOTBETCTBYIOT IIAry OHAJIONOB, NPHMBEACHHNX B npuMepax 2.1
H 2.2; npepnaraéMHe B MEHIO (YHKUMM — OyraM jepesa B
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M 2.2; npeanaracMuie B Me-
HIO GyHKUMM — ayram pe-
pCBA B HANPABJACHMM CJIEBA
Hanpaso. OCJIE  BHION-
HEHMS LWara pauasnora
npumepa 2.1 win 2.2 Bxoa-
Hoe coobmenne (MEHIO)
cuCcTeMn Ha auciuiee Oyaer
COOTBCTCTBOBAThL 3aIITPHXO-
BAHHOMY y3ay rpada.
[Tocsic BHNOAHCHMS Cacay-
FOOICIO MAara ZHasora CHcTe-
Mournacves cucmems Ma BHICBETHT OHO H3 MCHIO,
0003HAUCHHHNX NpIMOYy-
ronpbHUKOM. [IBHXCHHE BHU3
Puc. 2.3 no aepesy rpada MEHKO B
HanpasJEeHHH NPHKIATHON

CHUCTEME HA3LIBACTCH NOZPYKEHUCM.

Jdna BRINONHEHHS (PYHKUHMH, COOTBETCTBYIOIICH COCEAHMM
BCTBSM Icpesa rpada, mpu Meragmanore wim nocae paborsl
C NMPHKAAO0N CHCTEMON MCTIOAB3VETCA MCXAHM3M "BCILINTHS .
Ero mMoxHO peanns3opath asyms cnocobamu:

a) NOCJCHOBATC/IBHBIM ABHXXCHHEM BBCPX mO ayram rpada
AMANOra 70 y37a, HENOCPCACTBCHHO COACPXAMETO 33AaHHYIO
(byHXUMIO WM COACPXAWIEr0 €€ B Y3/1axX, B KOTOPHE M3 HEro
MOXHO IICPCHTH, MCIOJIb3yd "MOrpyXcHiue";

0) HCMOCPEACTBCHHEIM NCPEXOAOM B KOpeHs aepesa rpada
RHANOra ¢ NOGICAYIOUIMM JOTPYXCHHEM.

Ipagpuucckn BTOPOH Co0co0 COOTBCTCTBYCT HAAMUKIO B
KaXJAOM V3J¢ OPHEHTHPOBAHHOW X BepIIMHE ACPECBA AYrM
rpacha. Oana w3 Takux ayr n3o0paxeHa Ha pHC.2.3 DITPHXOBOH
JMHHUCH,

Mexaunam "BermamiTHa' MOXET OWTbL NPEACTABACH NOJIL-
30BATCAK) OAHMM H3 ABYX Cnocofos:

a) Cro ONMMCaAHUC COACPXHTCH TOJBKO B AOKYMCHTAUHH HA
cuctemy (B 3T0M caykae B3 mo00i BEpIIMHH BCnamTHE”
NPOMCXCAMT, KAK Npasuio, CAHHOOOPAa3HO);

6) XpoMeC MOKYMCHTALMH OAHA MWIH HCCKOJbKO ajabTep-
HATHB KAaXA0r0 MCHI0 CHCTEMB ONMMCHBAET MCXaHM3M
"BCILTRITHS .

Bonpocw, Tpebywomue orpera JA/HET, asasiorcs uwacr-
HHM CJIy4YacM AHMasora THNa "MCHK', KOrja B marc auasora
B XKAueCTBE A4JbTEPHATHB TNOJL3OBATEN MNPEASAralTCs ABa
orsecra: JA u HET.

B nuas0roBOiE CHCTCMC BO3MOXHHE PAa3HHC PCATH3ANNHA
OTBETA MOJAL3OBATE/S:

HE’?‘) OTBET AacTCd ¢ noMompid nepeBuXx Oyks cioB JA u
y
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6) B XauecTBe OTBETA MCNONB3YIOTCH KaKMe-EHOYAb
cuMBONTH, coorsercreyromue A w HET (manpumep, 1| u 0);

B) orser Habupaerca noamocrnio (JA wm HET);

r) onsa u3 anvrepHatus (JA wma HET) npeanonaraerca
M0 yMOJYuaHWI0 B KOMOMHAIMH C OOHOW M3 TPEX ONMCAHHBIX
peanu3anmH,

IIpumep 2.3

f B
COOGWEHHE CHCTEM: BYAETE NPOAONMATD PREOTY? — A/H

COQBWEHUE MONB30OBATENR: | A

- ¥

MMocne ofpaGotku cooOmeHMs TNOJL30BATENAS B NPUMEPE
2.3 cucTeMa NEpEeMgeT B MCXOAHMOE COCTOSIHME.

[pachmyeckas wuHTEpnperaums paccCMATPHBACMOIO THUINA
amanora usobpaxesa Ha puc. 2.4 — o10 rpad GrEapHOTO
AEpPEBa, M3 KaXJ0I0 y3Ja KOTOPOrO BHXOXHT BHHM3 (K
NPHKNANHOH cucreMe) no xse BerBw. "[lorpyxemme” H
"BCILIMTHE" B JTOM TMNE MAMANOra AHAJIOIMYHH MCHIO. B
NAHHOM THne auanora aas paboTh ¢ MPHUKAATHON CHCTEMOH
NPHUXOAMTCA BHIOJHATH, KaK Mnpaswno, Oomeme maros mo
CPaBHCHHIO ¢ paxanoromM THnNa 'MeHKW'. OCHOBHEM JoO-
CTOMHCTBOM BONpOCOB, Tpedyomux orsera JA/HET, ssascres
MPOCTOTA BHIMOJHCHUS KAXNOI0 OTASABHOINO Iara AHAIOra.

Il a6non — 3T0 MHMNUMPOBAHHBINM CHCTEMOH JHAJIOr, HA
KaXJOM IIar¢ KOTOPONO CHCTEMA BOCHPHHHMAET TOJBKO
CHHTAKCHYECKH OTPDAHMYCHHOE BXOZHOE CoOOmEHHE MOJIL30Ba-
TENS B COOTBETCTBMH ¢ 3amanumM dopmarom. Kak B B menio,
AMAJIOr HAuMHAET cucreMma. JIaHHHE THN AMANOra HA3HBAKOT
TAKXE NAPAMCTPHYCCKOH CHMCTEMOK. BoaMOXHHE BapHaHTH
OTBCTA MOJB30BATCAS OrPaHMYMBAIOTCH hopMaTaMy, NpexbAB-
JgeMuMH emy Ha pucrviee. Iloaromy ruOkocTs nmOAB30BaHHY
CHCTCMOH € AHAJONOM TAKOIO THIA OTHOCHTENBHO HEBHCOKA,
OJHAKO AOCTATOYHO HHM3KA €€ ONCPANMOHHAL CAOKHOCTE.

W3 HeCKONPKMX BO3MOXHHX BapHAHTOB DCATH3ALMH
TaKON0 THNA AHAJIOra HA30BEM NBA:

1) yxasaume cucTeMOH HA OSKpaHe auciies ¢opmara

BBOAWMOINO NOJb30BATCNICM COOOMICHMS;
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Mema2ironoz

Memadeanoe

O O

fovaradson

Mouxpadwan cucmesa
Lusmema

Puc. 2.4 Puc. 2.5

2) pe3CcpBHPOBAHHE MECTA M COODICHMA TMONL3OBATENS B
TEXCTE COOOMEHNs CHCTCMH Ha 9KpaHe jaucivies (Hanpumep,
C MOMOMBI0 TIOJS NMOBHIIEHHOH SPKOCTH).

IITabnon OOHYHO HMCMOAL3YETCHS IS BBOAA JAHHBIX, 3HA-
YEHMS KOTODHX WiN "mpo3paudn” (HanmpuMep, 3HAYCHHE noJa
NpPH 3aN0NHEHHM AHKCTH WIM TCKYWAd JATa), WIM SIBJSIOTCS
npoheCCHOHANBHEIMI TEPMMHAMH M TOJTOMY OHH M3BECTHBI
noas3osareno. Oaunaro dopMa ogayy 3THX AaHHLIX HE onpe-
pensiercs ux 3nauvesusamd, Hanpnmep, aara | mions 1987 rona
MoOXxer OHITh BBEAEHA B CHCTCMY B 3anucassHoM Buac v B Gosce
komriakTHmx copmarax: 87/182 (182-it pmeusr 1987 roma),
87/07/01, 01/07/87 n ap. Cwmzoa "/" 3acch MCNOAB3yeTCs
B KaueCTBC pasacauTcas. 3HAYCHHUC MOJA MOXKHO BBCCTH MOJ-
HOCTBLIO, HanpuMmep: "MYXCKOH" COKpPAWCHHO — "MyX" H Mo
népnoii Gykse — "M".

IMpumep 2.4

(" CCOBUEMAE CHCTEMM: BREAMTE BAZH RAHHME B CNEAYRUEA |
CNPSAMOYIONDHUKK CO- CTPOKE B 3ARAHHOM $OPMATE
OTEETCTEYWT MONan
NOSMIEHADA SPKOCTH CTIOKHCTTM

HA JKPAME AKMCIINER)
COOSWEHWUE NOM20BARTEND:  [S3B0KMEI0M

(8 OTSOPMATHPOGAHHOM
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Ipumep 2.5

COOBMEMWE CUCTEMM: SAAMATE RATY B POPMATE ARMMATT
COOBWEHUE NOML3DEBATENS: | 31,07/27

Cpadmucckn amasor thna “"mabnon” MOXHO uHTEpH-
pPCTHPOBATH € NMOMONIBIO rpacda, npuBeacHHOro Ha puc. 2.5, U3
KaXao# BepmwHe rpada enxoaut no ase ayru. Jlyra, Hanpas-
NSHOWASACH K CACAYIOWEMY Y21y, COOTBETCTBYCT CCMAHTHYECKH
NPABAWIBHOMY COOOMICHHIO MOJB30BATENS, a AYFa, 3aMHKAKMA-
ACS HA OJHOM Y3/IC, =~ CCMAHTHYCCKH HEMPABUIBHOMY C€O000-
meHuo noab3oBatend. [lpuw uesepsoM coolmieHMH CHCTEMA
BBIAACT nmpexynpexjacuue o0 omubke ¥ OCTAHETCS B HAuane Te-
Kymero uiara auajiora.

Ha puc. 2.6 npomnnioctpuposana peasmsanms npumepa 2.5
C DOMOMBIO ABYX THMOB AMAaJ0ra: MeHw M mabaowa., U3
PHCYHKa BHMAHO, UTO B JAHHOM cayuac Gosee KOMMaKTHLIM M
yvaAoOHEIM IS noab3osaTens Oyaer auanor Tena “mabnou”.

Hedu /
r:':gc o Buconcereid 200

=
” ﬁ‘}t ]& . ..
enadny -]
S
Waz deonsza : fews <
[
3

oz dvanosa :
Jafepwenve odpodomey Bomsi

\J
Moy Lfodron

Puc. 2.6
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KaxzoMy dparMenty coolmecHus, 3aJaHHOMY CBOCH yac-
Tp10 (hopMaTa, COOTBCTCTBYET IIar aHajiora MeHwo. B nmpumepe
2.5 — oro "ron” (dopmar I'T), "mecau” (dpopmar MM), "nenp”
(bopmar 1)

[IpHHUBNHANBLHEM OTANYMEM HCIOJAB30BaHMA 1walioHa B
npumcpax 2.4 u 2.5 apxgerca 10, uro B npuMepe 2.4 BBoaATCS
CEMAHTHUCCKH HC3aBHCUMBIC (/18 QMAJIONOBOM CHCTCMH) HaH-
HHE, a B npuMepe 2.5 — CEMAHTHMUYCCKH 3aBHCHMBIE: UYHMCIO
JAAHCH 3aBMCHT OT MCCHlla, a YMCIO AHEH B (heBpase 3aBHCHT
€me M OT roja.

ITpocmoid 3anpoc ABASETCS YACTHHRIM chayvaeM malbsoHa.
O6niusHO MCHOAB3YETCS B Pa3JUYHOIO pOAAa ABTOMATH3MDPOBAH-
HBIX cucTeMax npu cOope mansaeix. ITosb3oBaTemo npenocras-
JISETCA BO3MOXHOCTH BBOAYTH MACCHMB MaHHHX no dopmary,
3aJaHHOMY CUCTCMOM. BeCh auasor CBOAUTCS K OQHOMY Loary,
DopMaT MOXKET BLIBOAMTLCH HA OKPAH, 3 MOXET OHTH ONHCAH
TOJBKO B PYKOBOACTBE 70 paGoTC C CHCTEMOM.

ITpocmou 3anpoc — 3T0 THN JHAJIOTA, HHULMAPYCMBINA
CHCTCMOH H COCTOSIOMII M3 OJHOMO mara, rae noab30BaTENIO
NPEAOCTABAACTCA BO3MOXHOCTE BBeCTH 00j€€ OAHOIO C€000-
IWCHKUS 110 3aPAHCC ONPCACACHHOMY CHCTCMOH eauHOMYy dhop-
Mary.

duanor sasepmacTtcst "BCILILITHCM ', KOTOPOC BHINOAHAETCH
MpH 33a7aHAWM T0Jb30BATCACM ONPCACACHHON AMPCKTHBHI,

Ipumep 2.6

4 )
CODBUEHHE CHCTEMRI: BBOAHMTE AAtHbNE B COOTBETCTBHMM C

SAN{HHLM PCPMATOM

(TOroAHLE AETANM A TIEFAK
COOBWEMHE NONLZOSATENR: | HZBMOAHLE RETARNM:ZEPAK
BITrOASIE RETANHIISPAK

R R L N

\ EIORMLE SETRMMHTHPAK 2

Mpuwmceaauuc. Cumuon ® HCNONLIODBA B JANNOM CTYHAC B KAUCCTBE
ykazarcast konua (nara) auanora.
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Memoduano2

Mermaduano?
Mpux nadwas
cuemema fouknaduar  cucmema
Puc. 2.7 Puc. 2.8

I'paduueckaa MHTEpNpETAnHMg NPOCTONO 3anpoca NpHBEAC-
Ha Ha puc.2.7.

Komanda — 370 HHHUMHPOBAHHEI TNOJB30BATEIEM THI
AMAN0ra, NpH KOTOPOM BBIMOJHSICTCA ONHA M3 JONYCTHMEIX HA
DAHHOM 1Are AMAIOra AMPCKTHB (KOMAHA) INOJAL30BATENL,

HaGop nomycTuMuix KOMaHA, KaK NMpaBmIO, OTCYTCTBYET HA
9KpaHe, OTHAKO ¢ NOMOMMBIO CMCUHAJILHHX AHPEKTHB €M0 MOX-
HO BHIBECTH I8 O3HAKOMAcHud. B cayuae 3amanma Heno-
NYyCTHMO#  AMPEKTHBEl  BHJACTCA DpeaynpeauTeabHoe
coobmenHe o0 omubke, M CHCTEMA OCTAETCa B HAuane TeKy-
mEro mara auasnora.

Ilpumep 2.7
COOBUEHAE NDNLIOBATENA: | BBECTH ARHMUE E
COOSHUEHAS CHCTEM:IL CALARKTE SOPMAT
Nz 2

[paduucckn nannmii Tan 3anpoca mMoxer GuTh MpeaCcTaB-
JICH C nOMOLILIO OpHeHTHpoBanuoro rpada (puc. 2.8). Xapax-
TCPHEM ABJSETCH HAJAMYME AYr, 3aMHKAIOMUXCT HA KaXIA0M
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aj g/

Puc. 2.9

yaac rpada. Taxkue Ayr# COOTBCTCTBYIOT HEZONMYCTHMEIM
AHPCKTHMBAM HA NAHHOM Ijare AMasora.

B3anMoncncTBME HA €CTECTBEHHOM NASHKE BO3HMKACT MO
HHHIHATHEE MNOJAL30BATEAS. JTOT THN JHAJOra Hanaraer
HANMCHBIIME OrpaHHucHua Ha dopmy BeacHus obmeHHa ¢o
CTOPOHBI [I0JIL30BATENSI, KOTOPOMY NPEAOCTABAACTCS BO3MOX-
HOCTh cBOOCAHO BhiOMpaTh (POPMYJMPOBKY 3aAauy, MCHOAB3YSA
CCTCCTBCHHBIA s3LIK. B CBHE3M € HCOAHO3HAYHOCTLIO ECTCCT-
BCHHHWX H3BIKOB CO CTOPOHLI CHMCTCMBI BO3MOXHE! BONPOCH,
yrouHsomue (OpMyMpPOBKH MOJb30BATCAS W TMPCAMCTHYK
obaacTy paccmarpusaexmoi npobacmu. BaamMmogeHcreueM HA
CCTCCTBCHHEOM  si3mke OyaemM HaswBaTh THN  AMAJOrRQ,
WHHUKHPOBANE N NOAL30BATC/ICM M NPUBOISIIMHA K PEIISHHIO
NOCTABJCHHOH MM  3ajaul, Korna ofuiesne ¢Oo  CTOPOHE
MOJIL3OBATC/ISI BEACTCSA HA CCTCCTBCHHOM 93miKC.

Hayunbic # TEXHHUECKME TPYJHOCTH CO3J3HHSA CUCTCMBI,
B3AMMOICHCTBYIOIIEH € NOAL3OBATENCM Y HA  CCTCCTBCHEOM
S3LIKC, NPHBOJAT K pPCanusaumy KBAUCCTCCTBCHHONO (rmoxo-
XEro Ha €CTCCTBCHHHN) WIH npoleMHO-OpHEHTHPOBAHNHOM
(s o0meHWs B OAHOM Y3KOi npobneMuoM o0aacTH) sI3eIKQ.
[TootomMy noaL30BATENL MOMKCH ObiTh rMOTOB K TOMY, YTO
AHANOroBasi CUCTCMA HC PAcno3HAeT 3anpoC ¢ MEPBOMO pasa
(ecn pacnosnaer ero pooduie). Pazentue AHANIONOBHX CHCTEM
B HANPABACHHM MOBLIWCHHS HX MHTCAJCKTYAJbHOCTH
TIPHBOAKT K MOBBILCHWIO HMX rulKOCTH M AJanTHBHOCTH, &
CAEA0BATENLHO, H 00ABINCH BOCTPHHMYKBOCTH K 3anpocaM Ha
KBA3MCCTECTECHHOM $A3HKC.

I'paduueckast wHTEPNPETALMS BIAHMOACHCTBHS HA €CTECT-
BCHHOM M KBA3MECTCCTBCHHOM SI3LKAX NPHMBEACHA HA puc. 2.9,
a, 6 CcOOTBETCTBEHNO., OTAHIHTEABHOH OCOOCHHOCTBHIO rpada
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AHANIOTA HA CCTECTBCHHOM SI3HKC SBASCTCH HAJAMYHE NMAPHBIX
NPOTHBONOJIOKHO HANpasfieHBHX Ayr rpacda mexay mobhMH
napaMu y2a0B (HA DPHCYHKE KaXaad Napa NPOTHBONONOXKHO
HaNpPaBJCAHEX Ayr O003HAUCHA OAHOW HEOPMCHTHPOBAHHOMN
nyroi). I'pacd amasora HA KBAZHMECTCTBEHHOM S3BIKE SBASCTCH
OPHECHTHPOBAHHLIM, XAPAKTEPHAS CIO OCOOCHHOCTD — HANHUHME
B KaXJOM Y3J€ AYr, 3aMbIK2KOWIMXCA HA ITOM XK€ y3J¢, 4TO
COOTBCTCTBYET HEROMYCTHMEIM JUWPCKTHBAM HAa AAMHOM mIare
avanora. B ormmume or rpada puanora Ha CCTCCTBCHHOM
S3HKC HA KBA3HCCTCCTECHHOM HE BCC IMAPH Y3]0B COCIUHEHH
NPOTHBONOAOXEO HANMPABJICHHEIMM JIyTraMH.

AHQM3 ONMCANHBIX THIOB JMGJ0IA YIOKA3WEBACT, YTO
TMPUMCHCHHC TOJMBKO CAHGIO M3 HHX (332 HCKIIOYCHHCM
NOCJICANSTO) HE TNOZBOJSET CO3[GTbh ACCTATOYRO THMOKyio H
opdekTHBaYIO CHCTEMY. PAaccMOTPHAM HCXKOTOPHE OrpaintiCHHS
HAa CTPYKTYPY JAHAA0ra, HAKIAAMBACMBIC PASHEIMH €10 THIIAMM:

a) sonpocw, TpelOyrommue orecra JA/HET — mana ad-
(e THBHOCTD Huajora, Beauka ua0mMTOYHOCTH Tpada avamora
NpH YCTIOXHEHHW TEMH O0MEHHT, UPC3MEPHOE HX HCNOAbL30-
BAHUE 1IPUBOAUT K TCPCYTOMJCHNO NOAH30BATC/IS;

6) mabnon — opexTHBEH TOABKO B CJIYYaec BBOJA
tparmenTa Ta6MUHBIX JAHHEX, OPH OFPAHMUCHHOM (OT ABYX
NO 4CTHpex)y BHOOPC BOZMOXHHIX RJIBTEPHATUD H MAJIOM YHCIE
ITATOB HAJIOrA;

B) xomamaa — Mana o(eKTHBHOCTE NPH 3HAUHTCILHOM
gHCAE (HE MCHBIIE NATH) MAarcos AHMAJIOra M ANbTCPHATHBHEIX
KOMAHA Ha KAaXIOM C€ro mare,

Wcnoabz0sanmue B AMANOroBON CHCTEME HCCKOJBKHX THIOB
AHANO0ra TMOBHINACT THOKOCTP CHCTEMBI M CHHXXJET €€
ONEPAUMONHYIO C/I0XKHOCTE, Paloraa ¢ amanaorobodt CHCTCMOI,
NOJb3OBATEADL JIOKEH OHITH TOTOB K TOMY, UTO €My OpPMACTCH
BCTPCTHTHCA € HECKOABKMMM THNAMH AMAJIOTa, B TOM YHCIE
H C TAKWMH, KOTOpHIC HE OBUIM ONMCAHBI B 3TOM pasncie.

Bonpocs VIS CaMOnponepxyH

2.1, Kakas cOCTRRAAIOIR A BBIYHCAHTEABUOT CHCTCMIL CIUERIC: NPOTPAMM-
Has WK annaparnas?

2.2. B 4eM npuunMnuaIbHOE OTAMYHMC AMAIOTOBOO pexxuma paborst ¢ IBM
OT naxeTHoro?

2.3. HasopuTe OCHODHBIC TCPMHEANLHBIE YCTPOMCTEA NpH paboTe B 1Maa0ro-
BOM M NAKETHOM PEXKMMAX.

2.4, Kakoi pexuM: naxerHsiif sy aMaaorosslit, 60ace skoHOMHYCH:

&) 1o MCTIOAL30BANMIO ANNAPATIKX CPEACTD;

6) o norpebaennio NPOrpaMMILbIX CPEACTS;

38



B) NO 3aTPAaTaM BPEMEHM NONB30BaTens?

2.5. IlpuBeauTe NPUMEP AMAJIOra HA ECTECTBEHHOM A3bIKE.

2.6. B xaxnx Cory=asx npH nocTpOSHHM AHANOTOBOH CHCTeMB! HeadxbekTHB-
HO MCIONL3ORATH IMPOCTOM 3aNPOC, & B KAKHX — MEHI0?

2.7. PaspaGorasite anmopuT™ onpesenenua aus Hepean (MOHEACABHMK, ...,
BOCKDECEHBC) B 3ABMCHMOCTH OT AATHI, HCTOAB3YS 3HAHHS O THIIAX JHANOrA.

2.8. Hapucyi#ire CXeMy anropHTMa IWara AHAN0ra I8 MERIO.



Inasa3l
NPONOJJIKEHHUE JIMAJIOCA

3.1. Henoasaosatise GyHkIioraibHOm KIABHATYPS

B npouecce nepBOHAUANBHONO O3HAKOMJICHMS € IMCILICEM
OCHOBHOC BHHMMAHHMC YACISCTCS M3YYCHHIO KAABUATYPH M
npuobneTeHnI0 HaBuKOB paorm ¢ Hel. JIelicTBHTENbHO, uem
Jy4I€ NoJAb30BATENb 3HACT KJAABHATYPY, TCM Jyumme M Onic-
Tpee on Habupaer ma skpaue mucmies TpeOycMuiii Teker. 3a-
AAnMMCH  BONPOCOM: KAaK 4YacTo npuxoguTcs Habuparbh Ha
KJIABHATYPE OAMHEAKOBHC KOMOMuaums cumsonoB (Ciopa, J10-
BOcOueTanus)?

OTBeT Ha 2TOT BONPOC HEOAHO3HAYEH. Bce 3ammcuT OT CO-
aepxanus HabupaeMoro Ha kjasmarype Texcra. s nporpam-
Mbl HA AQJTOPHTMHYECKOM S3HKE XapaKTEpPHO HAJIHYHE
NIOBTOPSIOMMXCS K/IIOYCBHX CJIOB (HA3BAHMII ONEPaTOPOB M
nepeMenunx). I102TOMy B NPHMCHEHMM X TEKCTaAM NPOTPaMM
AOBONLHO MACTO nNpUXOAMTCA Ha0uPaTh OAHWHAKOBHE CJI0BA.
Ilpeacrasmm Temepn, UTO MOABL30BATECAL Habupaer TEKCT HA
KJI2BHATYPC CO CKOPOCTHI) XCPOmEH MAmMHHUCTKH. OanHako ue-
OrPAaHHYEHNID YBCJHUINATL CKOPOCTh NCUATAHHS HOJAS34, TaK
Kax (pu3uyeckue BO3rMOXKHOCTH UEA0BEKA orpannucHs, MoxHO
CKAa3aTh, TO PYy4HOI1 BBOA C KAABHATYPH HMECT CPABHIITCABLHO
HU3KYIO NPOMUIBOANTCABHOCTS.

CymecTBYIOT ONTHYECKHE CHMTLIZAIOWMC YCTpoiicTea. Onn
NO3ROAKOT PACROIHABATD AAXKS PYKOMHCHEI TEKCT, HAMHCAH-
HEl jocTaron.io nepasfopunso. Yixe pazpalorann ycrnoiicTea
pacnozsasanua pcun. B Oyaywem cpeacrsa ofmenng ¢ DBM
MOJIYHAT TEXUHYECKYI0 HOLIEPXKKY — MOXRO OYACT rovopHTh
¢ ZBM, npcanarary € GPOUMTATH CBOH pyXOMucH, ofLIaTLes,
Kak ¢ ueaoedkom. OaHaxo moKa 9TH YCTPOMCTEA  MAIo
pPAcHIpCCTPAECEN W npu ofmenwr ¢ DBM vame Beero
NOAL3YIOTCA AMCIUICEM ¢ Kaaenuatypoit. Kak xe noswwmiars

FPOM3BOAXTE/IBHOCTD pyuzcro eroga? Omum u3 cnocobos —
HAYUMTECSE MNEYATATh ' CRCHBIM” JACCATHNAALUCBHM MCTCAOM.
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JIng 2TOr0 HYXXHO NpPOWTH Kypc Mamuuonucy. Ipyrost cnocod
(nomo/HAIOmMKE nepBRi) — HCNOJAb30BaTh (DYHKUMOHANBHYIO
KJABHATYPY, NDEACTABAAOmMYK cofoi Habop cneuHaJbHHX
KJaBHII MJIM CPENCTB, 00SCNMEeUHBAIOMMUX CHEHATbEOS HCIOIb-
30BAHNC OOHMUHLIX KJIABHII, NPEJHA3HAYEHHBIX N9 TNOBHI-
IWCHME NPOM3BOAMTCABHOCTH PYHHOrO BBOJA € KJIaBMATYPH
aucricd. Cneumanptibie KA2BHMIIA AAI0T BO3MOXHOCTH IOJIb-
30BATCJKO MNPEXOC BCCro yckoputh Beox MHGopmaunu. [Ipn
OTOM AHAJICIOBas CUCTCMA, € KOTOPOH OOmMACTCS NOAL3OBATCIID,
MMEET BO3MOXHOCTD PasnnuaTh obriunnie M GYyHKUHMOHANLHHC
kaaeuwn, Kak npasinio, QyHKUMOHAJBHES KJIABHIUH MMCIOT
OTJHMYNKH OT COCTANBHHIX KJAABKIN KOA; Moxer Ouhth A0-
NOJIHATCAEHAS MHDODMAUMS O TOM, YTO NAHHAA KJIABHUIIA —
byHKUHOHANLIAS.

Pazsnuaior aBa nponecca BBOAA: PYUHOH € KJAaBHATYDH
H (DYVHKLHOHANLHKIL,

Ecna npa pysnom ¢eode BAXATHE KAaXION KAaBHIIK
KJQEHATVPH O3HAYacT BBOX COOTBETCTByIOWICH Oykew (ce
KOia) M TOJBKO, TO NPHU GYHKQUOHAALHOM @8600¢ MOXKHO
BHIOJIEMTB JIIO0OC ACHCTBHE, OT/AKUHOE OT BBoaa Oyken. Mano
TOO, (DYHKUHOMAABHAN KJABHATYPA © CO34aHA IS TOIO,
4100 BHIMOAHSTE CNCUMAJZIBHBIC ACHCTBMA. PaccMOoTpuM OAHO
M3 HUX — DC3CPBMPOBAHMC KMOYCBHX cios. Kaxaol onpcne-
JCHHON  (DYHXIMOHANBHON KJABHIIC MOXHO COOOCTABMTh
ONPCAC/ICHHOE KJIOYCECC CJI0BO 43WK3 NPOrpaMMHpOBAHML.

JonycTuM, HA KJanpuatype MaMCIUICs MMCETCS  J0-
NOJIHUTCABHOEC mone ¢ 12 (DyHKUHONANMBHBIMM KJIABHIUAMH,
npy 9TOM Yy KaxaoH (yHKUMOHAZIBHOI KAABMIIN €CTb CBOM
nopsaakopwiit Homep (or l-ro po 12-r0) (i1a npumepe aucmics
EC-7927).

[lpeamonoxuM pganee, 4YTO noaL30BATENL Habupaer Ha
kaasuarype nporpammy Ha g3mxe [TACKAJIb., Kak nasectno,
B asuke HACKAJIb nosoanbHO uacTo BCTPCHACMEIZ(H CJIOBAIMH
sassores: BEGIN, END, REPEAT, UNTIL, WHILE, FOR,

IF. ConocrasuM kKaxiaoMy c10By (OYHKLHOHINBHYK KIARKHILY:

BEGIN oK
HD gr 2
REPL R Gx3
UNT T4 Gra
WillE eSS
FOR SR
i K7
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CnpaBa HaNHCaHH COOTBETCTBYIOMIME KAXIOMY KIIOUCBOMY
cnosy dyskuuonaasaue knapnmu (DKi — dyskumonansuas
KJaBHIIa C HOMEPOM i).

Onepauus conocrasiaeHiss (QYHKUMOHANBHOM  KJIABMIIC
OfIpeACAEHHOIT TEKCTOBOI KOoMOnHAUMH HA3KIBACTCSH
PE3CPEHPOBAHUCM JAHHOM (yHKUHMOHANLHOH Knasumu. Ilpu
HAXAaTHM 3aPE3EPBMPOBAHHON KJABHINM, HAUMHAY C TCKYIICH
MO3HUMK Kypcopa, BHIBOANUTCH COOTBETCTBYIOMEC KJIABHDIC
KI04YeBoe €a08B0. [IpoM3BOAMTENIEHOCTD PYYHOMO BBOAA NPH
ITOM cymecTsenHo nosuimaerca. Obecnevenne GyHKUHOHAND-
HbIX KJABHIO NOJHOCTBI) 3aBMCHT OT JHMAJIONOBOM CHCTEMH.
Ecsm nmporpaMmupoBanue (hyHKIMOHANBHEX KJIABHII 3AJ10XE-
HO B QUAaJOrOBOM CHCTEME, TO MOJAB20BATEh MMEET BO3MOX-
HOCTh 33pC3E€PBHPOBATh MYHKUMOHAIBHEC KJIABMINH /19 CBOMX
ueaei. Jedncreurensho, B s3mxke OOPTPAH wm BEWCHUK
KJIOUCBHE CJI0BA OTAHYAKTCH OT npuHaTeix B s3eike [1AC-
KAJIb m w®mM MOXHO CONOCTABHTP COOTBCTCTBYIOLIHE
¢dysxnmuonanpunie Knapumu. Cnenas 310 OOMH pas B Havajae
ceanca paboTh, MOXHO 00ECICUMTE BO3MOXHOCTb YCKOPCHHOIO
BBOJA MCXONHOH NpPOTpaMMBl HA JAHHOM aJrOpPHTMHUECKOM
fI3kIXE.

[IporpamMuposanue  ¢GyHKUHMOHANLHHEX  KJABHIO — JI0-
NOJIHUTE/IbHAS BO3MOXHOCTb, NPCAOCTABASEMAS INOMb30BATENIO
axanoropoi cucremunl. OueBuaHO, YTO B JAMAJIONOBOM CHCTCME
B 2TOM CJYYac NMPCAYCMATPHBACTCH PEXHM IPOrpaMMHPOBANHA
byHKUMOHANBHKX KJAABHII, KOTOPHIH O0ECreunBacT mpocMoTp
H HM3MCHCHHC HMX HA3HAYCHMM.

B nponecce paGoTe AHanOroBad cucTeMa, odecneunBanmas
paGoty ¢ DYHKUMOHANBHON KJIABMATYPOH, AO/UKHA JAOMYCKATsh
AMHAMMYECKOE Tepeonpenciaenic (yHKUHMOHA/bUbIX KJIADWII,
Takum o0pazoM, MOXHO onpeaes uTh Hab0p (hyHKUHOHAALHBIX
KJIABMIN, KOTOPHE NO MEPC HCOOXOAMMOCTH MOrYT 3aMEHSITh
Apyr npyra.

Onrako BO3MOXHOCTH (DYHKIHOHANLHON KJIABMATYPH HE
OrpaHHyYMBAKOTCS BCTABKOM B TEKCT KJAKUEEBHX 0B, Haxarme
ONpeAcACHHEON (DYHXUMOHAJLHON KIABHIUY MOMKET NOPOXKAATH
ORHO MJIH HCCKOJILKO ACHCTBHI MM NPOiEeCcCOB B JKAaJJI0NCBOM
cucteme. ViMes BOIMOXHOCTE HA3HAUMTL  KOHXPETHON
bysxXU0HaN510M KIABHINC OAHO ACHCTBHE HIH COBCKYNHOCTh
ACHCTBMH B JAMaNOrOBOH CHCTEME, MONL3OBATC/IAb TEM CaMbiM
CYIOECTBEHHO COKPADIaCT YMCJIO0 PYTHHHLX KIABHATYDHBIX
onepamuit. Kpome Toro, amanorosast cucreMa moxer obec-
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NCYMBATH BLINOJHECHHE ONPEASIEHHBX NeHCTBUN ¢
hyHKuMOHaNBHON KaBuaTypor mo ymonvawuw. HaGop taknx
AEWCTBMI onpenensiercs HAO0OpPOM CTAMAAPTHEIX CMCHHBIX
OYHKUNOHAJbHRX KJIABHATYP, KOTOPWM mnpeacrasascr coboi
COBOKYNHOCTh HA3BaHMM (YHKUMOHAJBHBIX KJABHLI KM COOT-
BCTCTBYIOIHX MM HA3HAYCHUM, XPAHSIUMXCHd B NaAMSTH
RHAJONOBOM CHCTEMHEI,

Cmennaa GyHKUHMOHAIbHAS KIAaBMATYDPA MOXCT XPAHHTHCA
B NAMATH 110a HMEeHeM (HOMEpPOM) H BHIZHBATBECE OTTYAA [0
HMCHH (HOMEPY) HWJIM HaXaTHEM ONpeaeneHHon QyHKIHOHAL-
Holt xnasmion, Haxatue onpeaencHHOR QYHKUMOHAIbHOK
KJaBHIIH MOXET NPHBECTH K M3MCHCHHMIO COCTOSIHMS pacnpe-
ACJICHUS OCTANbHRX (DYHKUMOHANLHEIX KJIABMII,

Takum oOpa3oM, HaxoAsch HA KakoM-au00 YpOBHE
AUAJIOTd, MOXHO NONAL30BATHCA ONPEACACHHOM IS  3TOrO
ypoBHA (DYHKLMOHANIBLHON KJIABHATYPOIl.

Pazmyaor nea cnocofa BBoua ¢ noMomplo hyHKIHOHAIL-
HHX KiIasMm 06e3 TNOATBCPXIACHHUY M C MOATBEPXKIACHHEM,

Mpu @eode Gez nodmeepxdenus Baxatne YHKIMOHAIb-
HOM KJABHIOM NPHBOAUT K HEMEIICHIIOMY BHIOJHEHHIO
3apE3CPBHPOBAHHONO 3a HeH pencTeus, [eHCTBAS MOXET HE
OmMTL, ©C/IM 32 AAHHON KJIABHIICH HHUCTO HE 3ape3epBHpPOBAHO.
ITpuMepom HCnonb3oBaHMs BBOaa 03 NMOATBEPAKACHHS MOTYT
CAYXUTh DYHKUMH YNPABACHUS IKPAHOM MAMCIUIEH: CTHPAHHE
9KpaHa, YCTAHOBKA KYpPCOpa B JIEBHIT BEPXHHMI yros WiH
apyroe ¢uxcupoBanHoe wMectro u T DyHKUMOHANbHAS
KJaBHIIA TOMOIMK TAKXC COOTBCTCTBYCT BBOAY Oe3 moarsep-
XKACHHA.

OcHOBHOE pasnMuue BBOJOB 0OE3 NOATBCPXNCHHS M C
MOATBEPXICHHEM COCTOMT B TOM, YTO NPH EBBOAE C TOATBEP-
XKIACHMEM Y NONMB30OBATENAS €CTh NPAaB0 BHIOOpPA: BHIIONHATH
FJIA HC BHINOOJHATD 3apPC3CPBMPOBAHHOE 33 KJIABHMIIEH
OencTene.

ITpu @6ode ¢ nodmeepxdenuem MNOCAEC HAXATHA
(yHKUHMOHANBHON KNABHIOH MOXET MNPOH30IITH OJHO H3
BO3MOXHEIX ZCHCTBHIH:

1) BayumBag ¢ TEKywiCH MNO3HMUMH Kypcopa BHIBOAUTCH
TEKCT, 3apC3CPBHPOBAHHEIN 33 MaHHON knasuwmell. JIuanorosasa
CHCTEMA NEPEXOAMT B COCTOsSHME oxuaauus. [Ipun srtom
NOJB30BATENL MOXET BHECTH ONPEACACHHRIC M3MCHCHHMS B
TEKCT M 3areMm Haxarwem xiaasuuwn BBOJ nmocsaates ero B
mMamuHy (oOpaTHTe BHHUMAHHE, YTO HCNOJbB3OBAHUE
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(DYHKUMOHANBHHX KIABMIN JUIS BBOJA KJ/IOUEBRIX CJIOB COOT-
BETCTBYET BBOAY € TNOATBEPXIECHHECM);

2) COACPXHUMOE DJKPAHA CTUPAETCS M BHBOAUTCH CO00D-
mcHue, Tpebylomee NMOATBCPXACHNS HA4aja 3ape3epBHPOBAH-
Horo 3a kiaasumei geucreug. B cayvae orkaza or
3aNpOMECHHOIO JACHCTBMA MOXHO BEPHYTH CHCTEMY B TEKymee
COCTOSIHHE;

3) comepXuMOC JKpaHa CTHPACTCA M BHBOAMUTCS CIMCOK
BCCX 3apC3CPBMPOBAHHEIX Kaasuul. EcaH nociae aroro HaXXarb
knaemmy BBOJI, TO npoussoaMTCs BO3BPAT CHCTEMHI B
TEKYIIEE COCTOSHHE, Takoe AEHCTBHE COOTBETCTBYET PEXHUMY
noackasky wad nomomy. OOWuHO AMANOrOBas CHCTEMA
pe3epBUpyeT OAHY (DYHKUMOHANBHYIO KJABMILY KAaK KAABHIIY
nomowm. Ecam nonpsosaresnp 3a0bl1 Kakoe-nubo HasHAYCHNE
(byHKUVOHA/IPHOM KJIABMIOM, OH MOXET OOJYYMTh CHPABKY B
a0 MOMEHT paboTH € NOMOIIBIO ITOH KJAABMIUM,

4) copepXHMOC 3IXPAaHA CTHPACTCHS H BHIBOAWUTCH CIHCOK
3apC3CPBHPOBAHHNX 33 JAAHHOK (DYHKUMOHANBHOW KJIABMIICH
ACHCTBHIT cucTeMil, ECam 1ocie 9T0ro HaXaTh KJIaBHOLY
BBOI, to0 smnoansercs acucrsue. Ilpn 2roM umeeTcs
BO3MOXXKHOCTh BHCCTH TPCOYCMBIC M3MCHCHMS.

PaccMOTPHM €€ HECKOABKO OCOOCHHOCTEH (DyHKUMOHANb-
HOM KJaBuATYpnl. CymecTBYIOT CHCUHAJIU3HPOBAHHBIC
AMCIUICH, COACPXAmMe CMCHRYIO KaaBuaTypy. Ilpn stoM cMeHA
NPOM3BOAMTCS HE NPOrpaMMHbIM CrnocofoM, a NyTcM 3aMCHB
BCCX HA3BaHMit knapumy (CMCHHOC noac KiaBMatyphl). Ecnun
IIPDH OTOM MCNOAL3YETCS CCHCOPHAs KJAAaBHATYPa, TO OAHA
IVIACTHHKA ¢ HA3BAHHUCM KJIABMIU 3aMCHSCTCS HA APYIYI0 U
C TNOMOMBIO TICPCKAIOYATCS MM MPOTPAMMHLIM  CIIOCOBOM
OCYWICCTBASACTCH HACTPOHMKZ HA HOBYH (DYHKUMOHAJIBHYIO
KJABHATYPY. 2TO yRoOHO, TAK KAK HA3BAHNS KAABHII B ITOM
CIyMac BCCrOa HAXOAATCS NCPCH  I1asaMi  [0Jb30BATEAA
(0AHMM ¥M3 NPUMCPOE MCMOAB3OBAHMS CINCUHANH3MPOBAHHBIX
AMCAJECB €O CMCHHOH KJIABHATYPOM HABJASCTCHA aBTO-
MaTH3MPOBAHHAS TCAeBHM3MOHHAd o0yuaomas cucrema ATOC
Beaopycckoro rocyaapCcTBEHHONO YHHESPCHTETA).

B xayecrse npuMepa paccCMOTPIM BAPHAHTEI MCIIONL3OBANNA (PYHKUHOHANb~
HOM knasmarypsl aucruies EC-7927 B cucreme "Mokyc”. Bee pynkumonansuue
KJAABHILM AMCTVICCE B AZMHOM CHCTEMC MOTYT HMETH ABOMHOE HAZHAMEHME: CTAN-
AAPTHOS M NOAL3OBATEABCKOE. 11epBOe HAZNAYEHHE NPENYCMOTPCHO IS NPOrPaM-
MHOIMO pacupenus QYNKIUA ynpazmasiomed xnasaarypsl.  Hanpuwmep,
OTCYTCTUME KJIABMINKM YCTAHOBKM KypCopa B HANANO OKPAHA KOMNCHCHMPYETCH
HAJIMYMCM COOTBETCTBYIOIUEH NPOrPaMMbl, EbIZLIB2EMOM NPH HAKATHHM KNABHIIK
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