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Hayuno-rexnnueckuii nporpecc Ha coBpemeHHOM
sTane XapakTepH3yercsi LIHPOKHM BHeEJApeHHeM
BLIUHCJIHTE/IbHOH TEXHHKH BO Bce cepul aesiTeNb-
HOCTH yesioBeka. OBM, sBassch KaTaJMH3aTopom
Hay4yHO-TeXHHYECKOro nporpecca, caMH HaXOMAST-
Csl B MOCTOAHHOM PA3BHTHH. YCNEXH MHKPO3JIEKT-
POHHOH TEXHHKH Hapsily ¢ paspaboTKoil cBepx-
MOILHBIX BbIYHCJAHTEJIbHBIX MALIHH W KOMIJIEKCOB
MO3BOJIHJIH MIOCTPOHTb KOMMAKTHBIE H CPABHHTEJb-
HO jewieBbie MHKpOIBM, raGaputbhl KOTOpbIX
AT BO3MOKHOCTb CBOGOAHO pasmellaTh HX Ha
paGoyeM MecTe, a BBIYHCJIHTEJbHAS] MOILLHOCTb
HHOoraa ne ycrynaer Goabwum DBM. Takum 06-
pazom, 9BM nocreneHHo cTaHOBHTCS paGoOuHM
HHCTPYMEHTOM H COBETYHKOM HHXKEHepa H yueHo-
ro, Bpaya M XXypHaJIHCTa, reoJiora H apXHTeKTo-
pa, yuurensi H crynenra. ITostomy yxe ceiiyac
BaX{HO ObITb FOTOBBIM K IPAMOTHOMY HCIHOJb30-
BaHHi0O OBM, Kk o6uienuio ¢ ueit. Henaseko Tto
BpeMsd, Korjaa yesoBek 6yaer moJb3oBathcsi IBM
TaK XKe JIerko H cBOGOJAHO, KaK TeJe(OHOM HJIH
TEJIEBH30POM.

O6wenne ¢ 9BM npeanonaraer Hasuuue on-
pelleJieHHbIX annapaTHblX CPeACTB H COOTBETCT-
BYIOILlEro nporpaMmMHoro obecneueHusi AJs BBOJA,
06paGoTKH M BbIBOAA HH(MOPMALHH, OpHEHTHPO-
BAaHHOW Ha BeJeHHE [HaJora B CHCTEME <«4YeJo-
Bek —IOBM». Tepmun duasoz 3pech caepyer
NOHHMATb YCJIOBHO, TaK Kak (opmMa H cojepika-
HHE TaKoro jJMajsora HMeOT cheuHduyecKkue
OTJIHYHS (OCOGEHHOCTH) MO CPaBHEHHIO ¢ O6Iie-
HHEM MeXJy JIIOAbMH.

O6uenne ¢ 9BM B ¢opme anasora BO3HHKAO
Ha GOJIbIIMX BbIYHCJHTEJbHBIX MAlIHHAX H CBS3a-
HO B OCHOBHOM C MOSIBJIEHHEM JIHCIIEEB — TEPMHU-
HaJIbHBIX YCTPOWCTB ONEpPaTHBHOrO BBOAA HHQOP-
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MalMH H OTOGpaXKeHHs Pe3y/bTaToB 06paGOTKH HA KpaHE
3JIeKTPOHHO-J1y4eBO# TPYGKH. Ha 6Goabmux 2BM puanoro-
Bble CHCTEMBbl YCIELIHO COCYUIECTBYIOT C CHCTeMaMH MaKer-
Ho#i 06paGoTku HHpopmaunn. CoBpeMeHHbie MHKPOKOMMNbIO
Tepbl OPHEHTHPOBAHbI Ha JHAJIOroBbie ¢hopmbl  OGLIEHHS.
B wuacrosiuiee BpeMsi pa3paboTaHbl JIECATKH AHAJOroBbIX
cHcTeM pasnuunbiX Hasuauewuwd. Jlasi paspaGoTku TaKHX
CHCTEM MMEIOTCS COOTBETCTBYIOLIHE SI3bIKH MPOrpaMMHpo-
BaHHS.

BOJIbIIHHCTBO AHAJOTOBLIX CHCTEM COAEpPXKAT (YHKIHO-
Ha/bHBIE NPOrpaMMbl, ofecrnevunBalollHe CTaHAapTHbIE TPH-
menennsi 9BM. D10 TeKCTOBLIE pelaKTOpbl, OTIAAYHKH, C€p-
BHCHBIE CPEJCTBA NPOCMOTPA H KOPPEKTHPOBKH COAEPIKHMOTO
namsith. OcBous cramjaprThbie npumenenuss IBM, muorue
CHeUHaNHCTB TIPHXOAAT K MBICJH MPHMEHHTD 9BM nas pe-
wennsi npodeccHonanbubix 3aaad. M anech HauboJsiee MpUB-
JeKATEbHBIM, C TOYKH 3peHHsl MOoJb3oBaTe/sl, SBIAACTCSH
uanorosbiit pexum obuwenus ¢ IBM. Baxuoe 3nauenue
npHOGPeTaloT WHTEHCHBHO pA3BHBAIOLIHECS CPEACTBA Ma-
wuHHoi rpaduku. Takum o6pasom, mepei CHeLHATHCTAMH
BO3HHKAIOT npobsembl, CB3aHHbIE C pa3paGoTKOH H conpo-
BOJK/JEHHEM MpPOrpaMm Ha BCeX 3Tanax XH3HEHHOTO LHK/A
JIHAJIOTOBbIX CPEJCTB.

B nauHOM nocoOGHH aBTOPbl HE CTPEMHJHCH K SHUHKJIO-
neHYecKOMy OXBaTy BceX annapaTHbiX H NpOrpaMMHBIX
cpencts o6uenns ¢ IBM. 3anaua noco6Gus cocTosijia B TOM,
4TOGbl AaTh CTYAEHTAM HauaibHbii 06beM 3HAHHH B JlaHHOH

006J1aCTH.

FNABA

1

Texumueckue cpepcrsa guanora

1.1. Omcnnek

Boiuncanrenbuas texunka NPOHHKAEeT BO MHOTHe
HeTpaAHUHOHHbIE cdepbl npumenennsi. Hecmorps
Ha 3TO, H3BECTHO TOJILKO JBa OCHOBHBIX crnoco6a
€€ HCMOJIL30BAHHA: AaBTOMAaTHYECKH i, KOr-
Jla BBIYHCJIHTEJNbHAsl MallnHa Henocpe.ucn;euuo
ynpasnsieT pa6GoTOH MawmwHH H MeXaHH3MOB:
A4BTOMATH3HPOBAHHLH, Korja 3BM
B3AUMOJICHCTBYET C NpeAMeTaMH Tpyaa uyepes ye-
JIoBeKa. P PeKTHBHOCTb Henosb3oBanns IBM Bo
BTOPOM cnocoGe 3aBHCHT Kak OT ypOBHSI NOAro-
TOBKH TIO/Ib30BATe/s, TAK H OT KayecTBa Mpor-
PAMMHBIX H annapaTHbIX CpejACTB BeAEHHS AHAJIO-
ra. OCHOBHbIM annapaTHbiM CpeacTBOM OGLIEHHS
¢ IBM sBasiotess passamnuporo pona ducnaeu

HUcnonv3zoBanue aucnies g Pa3IHYHBIX ctbe:
pax JesITeJIbHOCTH YeJOBEKAa CTAHOBHTCH OGBIY-
HBIM sIBJICHHEM. YK€ CerO/lHsi MOXKHO BHAEThH JHC-
TJIeH B BY30BCKOH ayIHTODHH M KaGHHeTe Bpaua
Ha CTOJIE PYKOBOAHTENS H paGoueM MecTe macre-
pa uexa, B pelaKkUHH LUEHTpaJibHOH ra3erbl H Ka-
GHHEeTe HH(POPMATHKH CeNbLCKON LIKOJML. 3aBTpa
OH MOSIBHTCS B KBAapTHPE, JOMOYNpaBJeHHH, [eT-
ckom cany. ITostomy 3Hanme nucriess u yr:m-me
06paiarbecsi ¢ HHM HEO6XoaHMbI KaxJ10My — OT
Hay4yHOro paGOTHHKA 10 KBaJH(HUHPOBAHHOIO
paGouero, OT PyYKOBOAHTes NPeANpHATHS J10
BOCITHTATeJIsl JIETCKOro caja.

B rexuiueckoit nuTeparype amcnaen unorna
Ha3bIBAIOT  3KPAHHLIMU  nyabTaMu, a TaKKe
izanoeosbmu TePMUHAAAMU WIH TIPOCTO Tepmu-

AQMU, T. €. OKOHe H
i TewaH.quthH YCTPOHCTBAMH BBbIYHC-

OcHoBHBIM Ha3HaueHHeM pucTieeB SIBJISIETCS
BBOJL HH(OpPMAUHH (1aHHBIX, mporpamm, JHpeK-
THB) B SBM“H ee oTo0pakeHHe M3 MAMSATH Bbi-
UHCIHTENbHOH MawuHbl. IBoiinoe ucronb3oBanne
AHCIVIEEB — B KauyecTBe YCTPOICTB BBOJA H Bbi-
BOAA HH(OPMALHH — NMO3BONSIET NPHMEHATb HX
NpH o6uenun ¢ ABM,



Pa3paGoTannble B HacTosillee Bpemsi IHCIICH oT/IHua-
joTcsi GoJbLIHM pasHooGpasuem (opm H pasmepos, cocTa-
BOM KOHCTPYKTHBHBIX 3JIeMEHTOB. O6bIYHO OHH BbIMOJHSIOTCSA
B BHJE OTAE/bHbLIX (QYHKUHOHAJIbHO 3aKOHUCHHDBIX yCTPOHCTB,
OJIHAKO MHOT/Ja BCTPAHBAIOTCA B anmnaparypy. OtsiHuHe KOH-
CTPyKUHiT 06GYCJ0BJICHO PA3JHYHBIM HazHaueHHeM JHCIJIeeB
W pa3HbIMH 3PrOHOMHYECKHMH Tpe6OBaHHAMH, NpenbABasie-
MbIMH K HHM B KOHKpETHbIX NMPHMEHEHHSX.

DyHKUHOHANBHO B AKCIUIEE MOXKHO BbIAGIHTD cJeylouLHe
OCHOBHbIE KOMMOHEHTBI: 3KpaH, MyJbT YNpaBJIeHHH, ¢doroce-
JIEKTOp H Jp.

Jkpan aucnjes BHELIHE MOX0X Ha 0ObIUHBIH TeJ€BH3HOH-
ublit npuemunk. (Muoraa B kauectse AuCIUEHA HCMOJIb3yeTCs
u tenesusop.) Kak npaBujio, AHCIVIEH KOHCTpyHWpyercs Ha
Ga3ze 3/1eKTPOHHO-Jy4eBOH TPYOKH, aHaJOrHUYHOH KHHECKomy
TeJeBH30pa. DJIEKTPOHHO-JyueBble TpyOKH  pasjiHualoTCs
paaMmepamH, BHIOM oto6paxaemoil HH(MOPMALHH, METOAAMH
H CKOPOCTbIO reHepalHi 3HAKOB H APYrHMH 0COGEHHOCTAMH.
B uacTHOCTH, ApOXKaHHe H306pa)KeHWsi Ha 3SKpaHe, Xapak-
TepHoe A5 TeJeBM30pa, B JHMCIJIEsX YCTpaAHSETCH 3a cuer
Gosiee BBICOKOH 4acTOThl OOGHOBJIEHHA KajapoB (0oGbluHO
50 kaap/c no cpasHenuio ¢ 24 Kaap/c y TeneBH30pa).

Pazauualor aapaBHTHO-undppoBbHE H TPpa
GuuecCKHE JHCIIEH.

Ha skpane aadaBHTHO-UH(POBOro AHCHAESA BOCMPOH3BO-
aaTca OGykBbl, UHppPB H HEKOTOpbIE JOTOJIHUTEJIbHbIE Cre-
uHanbHble CHMBOJbI. UTOOBI YMEHbLIHTDH o6bem GydepHoil
namsTH, B KOTOPOH XpaluTtcsi WHpopmauus ia Skpana
JMcIJiesi, B Heil 3aMOMHHAIOTCS He CaMH CHMBOJIDI, 4 TOJILKO
ux Koabl. M306pakenue CHMBOJIA FeHEPUPYETCs 1O €ro Koay
CleLHaNbHbIM  JEKTPOHHBIM  yCTPOHCTBOM — I'EHEPATOPOM

CHMBOJIOB.

[paduueckuit aucnuiei ycTpoeH aHanoFHulo andaBHTHO-LLH(PPOBOMY,
HO B OTJHYHE OT HEero MOKeT BbiCBEUHBATb Ha 3KpaHe ao6bie rpadHkH
M PHCYHKH, MHOTJA B MOJYTOHOBOM H UBCTHOM uzo6paxenuu. llosromy
rpaguueckie JHCIVIeH CJOXKHee H B HECKOIbKO pas opoxKe andaBuTHO-
unpposbix. UToGH! MONYUHTb BBICOKOE KauecTBO pHCYNKOB Ha rpaduueckux
JHCIIEsiX, OHH TNPOEKTHpYyloTCdA ¢ paspewaiouieil cnocoGHOCTbIO, KaK Mnpa-
BUJIO, Bbile, YeM Yy aJ(aBHTHO-UH(POBBIX AHCIVICEB. Kpome reneparopos
CHMBOJIOB B rpadyuueckiii aucnieil BcTpausaiorcs renepaTopbl BEKTOPOB I!
APYTHX JHHUI (YT OKPYZKHOCTeH, KPHBBIX, 3a1aHHBIX ypaBHEHHSIMH, H T. I.)
Pa3HOil ANHHBI M HANpaBJeHHH. MUcnosbays rpaduueckue (QyHKIHH, 3a710-
JKeHHple B nporpammuioe oGecnevenue BBLIUMCJIHTEJABHONH MAaLIHHBI, MOXKHO
NpOBOAMTL pasHooGpasnbie onepauxH Hal rpauueckHMH (Hrypamu: mo-
BOPOTHI, MepeMelleHHs!, H3IMeHEeHHs maciTaGoB H Ap.

BeejieHHe LBeTa MOBbIIAET H306pasHTe/bHble BO3MOMHOCTH KaK rpa-
¢uueckoro, Tak H andapHTHO-UHGPOBOrO AHCIEH. Tak, HCMOJb30OBAHHC
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useta B andaBHTHO-UH(PPOBOM AHCIIEe
nopbllae
eMKOCTb 3KpaHa Ha 45%. il Gl o

[Mpu onnoBpemenHoil paGoTe ¢ HECKOAbKHMH MPOrpaMMmami HJiH ap
MATH3HPOBAHHOM KOHTPOJIE C JIHCILIes 3a HeCKOJbKHMH OO0BEeKTaMu Monfo
MOABHTLCS HEOGXOAHMOCTb B HECKOJIbKHX HH(POPMAUHOHHBIX «OKHAX» :?lu
OJIHOM 3KpaHe aucniesi. B cayuae annaparthoii peanusaunn Takoii u;m()ro‘-
OKOHHbIi» JHCNICH HA3LIBaeTCs noauskpaneim ducnaees. OaHako n oGbiy
HBIH JIHCTIH MOJKET HCMOMb30BATBCS KaK MOJMMIKPAaHHLIA NMpH cooTBetct
ByIOLILeH peasin3allii NporpaMMHoro oGecneveHHs.

Kpome 3/1eKTpoHHO-/1yueBbiX GbIBAIOT H TaK HA3blBAEMBIE NAA3MEHHbLE
ducnaeu. OHH CTPOATCH 110 MPHHIMIY TJCIOILEr0 Paspsjia, BO3HHKAIOLLEro
B Pa3peXeHHOM rase Mex/y ABYMs NepeKpeuleHHbIMH MPOBOJHHKAMH, K KO-
TOPLIM MPHJIOXKEHO 3JIeKTpHUecKoe Hamnpsixkenue, [penmyulecTno naasmer-
HOrO JHMCIVIesl — BO3MOMKHOCTb XPaHEHHSl PEreHepHpPyeMOH Ha 3KpaHe HH-
dopmauni He B GyepHoil namsATH, a HENOCPEACTBEHHO Ha 3KpaHe (B mec-
Tax nepeceyeHHsi NPOBOJHHKOB), a TaKKe BO3IMOXKHOCTb MOCTPOEHHS MJIOC-
KOro 3KpaHa JHcnJes, HMeiollero MeHblude raGapHThl no cpa d
OGBbIYHBIM JIHCII/IEeM. B A

IMyabT ynpaBjeHus pucnJjeem BK/AlO4YaeT B ce6sl MHIAHKA-
TOpPbl, PYYKH peryJuHpoBKH H kJaaBuatypy. C nomoubio
nyJbTa ynpasJieHHA M0Jb30BaTe/Nb MOXET YNpaBJsiTb XOAOM
BbIUHCJHTEbHOrO npouecca Ha IBM, BBOAHTb H KOppEeKTH-
poBaTh (peaakTHpoBaTb) HH(POPMALHIO HA IKpaHe AHUCIJIEs
3anMucbiBaTh €€ B MNaMATb MAIUHHBl H CYMTLIBATh onynat
[MyabT ynpaBJsienusi o6nagaer (yHKLUHOHAJLHO H3ObLITOUHBIM
Hab6opom opraHoB ynpasjeHusi paGotoii IBM. Ilosb3oBa-
TeJib HMEeT BO3MOXKHOCTb Bbi6opa HaHGosiee ypOGHBIX opra-
HOB H mpHeMoB oGutenuss ¢ IBM.

Huaukatopel HHPOPMHPYIOT NOJNB30BaTENs O FOTOBHOCTH
gg::g:ﬂ K pa6Gote H O pexHMe, B KOTOPOM MpEACTOHT pa-

Pyuku pery/HpoBKH CXOAHBI C TEJEBH3HOHHBIMH H Mpej-
Ha3HaueHbl /ISl YCTAHOBJIEHHS Tpe6GyeMOH KOHTPACTHOCTH
APKOCTH, NOJICTPOHKH (DOKYCHPOBKH H306pa’KeHHUsI TeKCTOI;
H pyroi HHGopMalLHH HA 3KpaHe AHCIJIes.

B CocTaB nyJabTa ynpasJeHHSA
g;.::oammﬁapim CBETOUYBCTSHTENbHKE. MEpeRaTaNKH 1 MpHONAMKH:
£ SK::an%%“b;Bg):::g;m;mop. CBET?BOG nepo HCnoJib3yercs AJs BBOJA

paduyeckoii HHpopmauuu, a GorocesekTop —

q -
ISl yKa3aHHsl HJAH Bbl60pa C 3KpaHa OJHOH H3 npejjiaraemblX Ha JHcnjee

! o
T T ) porp 0-peasiH30BaHubiX (GyHKUHI ynpaBiaeHus auc-

Illtcn.neii EC-7927 sBasiercs  aj(aBHTHO-UH(PPOBBLIM
racaTuF;OHCTBOM OTOGPAKEHHS  3/IEKTPOHHO-BLIUHCIHTE/bHBIX
i Epunoit cucremor (EC 9BM) — komnuekca mpor-
g:;m"iq" annaga-mo COBMECTHMBIX MAallHH MPOH3BOJCTBA
e J]l?,EHOB 3B. 1ot THN AucreeB Haubosiee pacnpo-
. Bmecre ¢ npucoennHeHHOH K HeMy KJaaBHATypo#H
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TepMHHAJ M03BOJIsieT OGMEHHBATLCS HHpOpMalHeHd ¢ BbIYHC-
JIHTEJbHOM MaUIHHON, H3MEHATb HJIH CTHPATh AAHHBIC HA K-
pane, a TaKXKe BO3BpallaTb OTKOPPEKTHPOBAHHbIE AaHHbIC
o6parHo B OBM pisi xpaHeHHs WJH nocjeaywouleid o6pa-
60TKH. JIOMOJIHHTENbHO JHCIJIEH MOXeT KOMIUIEKTOBATbCH
¢dorocenekropom. Paccrosinue ot AHCIIes 10 BbIUHCJIHTEb-
HOIl MawHHbL He JoJKHO npeBbiwath 1200 m. Jauubii THO
JIMCIJIes] MOJKET HCMOJb30BaThCsl B KayecTsBe IMyJbTa Bbl-
YHCJAHTEJbHONH MallHHbl, a6OHEHTCKOro nyJsbra (yaajeHHoro
TepMHHA/NAa) WJIH YCTPOHCTBA MOArOTOBKH JAAHHBIX.

AndaBuTHO-UHPPOBLIE CHMBOJIBI HA KpaHE 3JIEKTPOHHO-
JiyueBoil TPYOKH JHcjiess H306paxaloTcst B MaTpHile pasme-
pa 9X7 touek. Bcero na skpan Moxer ObiTb 3aHeceno 24
cTpokH 1o 80 CHMBOJIOB B KaxXJOi.

Ha skpane MOXHO 3a7aBaTb noJs (MO3HUHH TPyni MOAPsL CTOSAULHX
CHMBOJIOB) pasJiIHuHoOro THNAa, OTJIHYaloULHeCcs MnpaBHIaMH paOO'ru C HHMH:
3alHUIEHHbIE OT BMELIATEJbCTBA ONEparopa H HE3aUlHIUICHHBIC, Uﬂ(bﬂBHT'
HO-uMprOUbIC H llillt)pUBble, Buﬁupaemue (l)t)'l'OCE.’ICKTOpOM H ucumﬁnpae—
Mble, OTOGpa)kaemble € MOBBIUCHHOH HJAH HOPMAJbHONH SIPKOCTBIO H HE
OTOOPB)KHCMHC. B 3asucHMocTH OT 0COGEHHOCTEH paﬁoru CHCTEMBI HA AHC

J1ee MOXKIHO HCHOAb30BATH OJHH H3 MEPEUHCACHHBIX THIOB noJei Hian
n060ii ux Habop. Tun noseii 3xpana 3ajaercss H H3IMEHSIETCH POrpaMMHO

CreuMaJbHBIH CHMBOJI, Ha3blBA@MbIH Kypcopom, YyKasbl-
BACT MO3HIMIO HA SKpaHe JHMCIIIesi, B KOTOPOH MOSIBHTCA
ouepeaHoit cumBos. [IpH BKJIIOUEHHH YCTPOWCTBA Kypcop
ABTOMATHYECKH MOMELLaeTcsl Ha 3KpaHe B KpaHHeidl BepxHei
no3uuuu. [TosoKeHHe Kypcopa MOXKHO H3MEHHTb C MOMOLLBIO
KnaBuaTypsl HJaH nporpammuo. Kypcop na skpane oroGpa-
JKaercsi Bcerja, Aae B TOM cJyuyae, €CJH OH [OMEILEH B
HeoToGpaxaemom roJie.

Jucnuieil HmMeeT 3BYKOBYIO CHIHAJHM3alHIO, KOTOpas
BKJIOUAETCA NPH MEepeMelleHHH Kypcopa H3 nocJjejHei mo-
3HLHK 9KpaHa B NMEpBYI0 WIH Mo cHruaay u3 9BM.

JlucnJjiell ¢ MOMOLLbIO KJABHATYPBl BbINOJIHSIET CJeLyio-
llHe OCHOBHbIE JeHCTBHA:

— 3anucb H H3MEHeHHe CHMBOJIOB;

— CTHpPaHHe Tpynnbl CHMBOJIOB;

— CTHpaHHe BceX CHMBOJIOB (Kpome Kypcopa);

— CJIBHT TEKCTa CTPOKH BJIEBO C BblYEPKHBAHHEM OLHOrO
CHMBOJIA;

— CJIBHT TEKCTA CTPOKH BIPABO C BCTABKOH OJHOrO CHM-
BOJIA;

— MOIIAroBOe, HenpepbiBHOE HJH CKaukooOpasHoe re-
peMellleHHe Kypcopa;

— 3amnpoc co cropoubl IBM na oGeayKHBaHHE.

10

Ha puc. 1. 1. cxemaTHuno H306pakeH MyabT ynpasaems
AMCIITIEeM, COCTOSILIHA W3 MaHeJH C HHAHKALHEH H pyuyKamu
peryJiHpoBKH H KiaaBHaTypbl. [IpH BK/IIOUeHHM NHTaHHs Ha
naHeau paucnses 3aropaercss uuaukatop CETb. Yro6w
BKJIOYHTD [HCMJeH B paboTy CHCTEMBbI, Hal0 MOCTABHTH Crie-
uHanbHblii Km0y B nosoxenne OTKJIL., nosepuyts ero B no-
aoxenne BKJI. u nopoxnatnb, noka 3aropsiTcsi HHAMKAaTOpHI
BKJI. ¥ BBOJI 3AIPEIEH. ITocae storo kiiou nosopa-
yuBaercst B nonoxenne PABOTA, uuaukatop BBOJI 3A-
INPEIIEH nonxen mnoracuyts, a wuugukatop CHCT.
JOCTYTIHA saroperbca. B Bepxuem seBom yray skpana
NOSIBJIACTCS KYpCOp, M CHCTEMa CTAHOBHTCH JAOCTYNHOH /st
paboThl onepartopa.

[Tocae 3arpysku onepatopom 9BM onepauuonnoii cucre-
MBI B BBIYHCJHTEJbHYIO MAUIMHY MOJIb30BaTeJb MOXKET MNpH-
CTYNHTb K pa6ore. [lna perynupoBaHHsi KOHTPACTHOCTH H
SIPKOCTH H306PaKeHHs CHMBOJIOB HA 3KpaHE CJYXKAaT PydKH
KOHTPACT. u SIPKOCTb. B cayuae Bhixona aucmjiess H3
crposi 3aropaercs uHaukatop ABAP. Ilpu ycranoske Kyp-
copa B 3allHIIeHHOe moJie 3aropaercss HHaHKartop BBO]I
3AIPELIEH wu nepenaun Tekcra B OBM He mpoHCXoauT.

Kanasuatypa cayxut ans ynpasienuss pa6oToit aucnies
H (yHKLHOHAJBHO COCTOMT M3 8 K/IaBHII ynpaBJeHHsI Kypco-
pom (Bce knaBHIM co cTpenkoi 1), 5 peructposbix (PBP,
BP, HP, CB, ®CB), 49 an¢aBHTHO-UH(POBLIX H CHEHab-
HBIX 3HAKOB (4 psina mo 12 GesblX KJaBHLI H AJHHHAS HHX-
Hsisl MpoGeJbHAsl KJAaBHIIA B UEHTPAJbHOH YaCTH KJAaBHaTY-
pbl), 14 KknaBHII NPOrpaMMHOrO  (hYHKLHOHHPOBAHHS
(Me1—TI1P12, BBOJ, BbI3OB TECTA), 8 ¢yHKUHOHANb-
Heix (CTPH 3KP — crupanue skpana, CTPH BB — crupa-
uue Beosia, CTPH KIT — crupanue no xonua noas, JJYBJI —
ay6auposanne, MTKII — metrka konua moasi, BCTB —
BcraBka, BUPK — BeiuepkuBanne, CBPOC). M3 84 knaBum
Npu ¢puKcauuH HaxkaThsi 9 AYGJNHPYIOT AAHHBIH CHMBOJ CJe-
Ba HanpaBo H MOCJEJ0BATEJbHO OT BepXHEH CTPOKH K HHXK-
Hed. DTn knaBHIIK HA puc. 1.1 3awTpUXOBaHBI.

Knapumwu ynpaBineHuss kKypcopom ycra-
HaB/IHBAIOT KYpCOp B Ty MO3HUHIO IKpaHa, B KOTOPYIO B
AaNbHEH1IeM MOXHO 3aHOCHTb aJdaBHTHO-UH(POBOH HIH
CrenHasbHbli 3HAK C KJaBHATypbl. YeTbipe KAABHILH yrnpas-
JIEHHSI KypCOPOM pacnoJioXKeHbl B NPaBOH YacTH KJaBHa-
TYpHI.

Knasuuwu ynpassennsi Kypcopom aeasitcsi Ha aBe Tpyn-
Bl — mepeMelleHHs Kypcopa MO MO3HUHSAM H IO I0JSIM
3KpaHa.
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[TpH Ha)KaTHH KJIABHIUH YIpPaBJIeHHA KYPCOPOM COAEpPIKH-

moe 3KpaHa He Mensiercsl. OHOKpaTHOe HazKaTHe KJIABHILH 4
(BBEPX) nepemeuiaet Kypcop B TOH e KOJIOHKE BBEpPX Ha

PABOTA
Kn.

BIOKWUP.
B

oaHny ctpoky. Ecau Kypcop Gbl B mepBoii cTpoKke 3KpaHa, To
OH MEpPeMEeCTHTCSl B MOCJEAHIOI CTPOKY. JleHCTBHe KjaBH-

ne1|Ne 2|Ne 3

——

wu § (BHW3) ananoruyHo AeHCTBHIO mpebliylied KJIaBHLUH,
TOJBKO KypCcOp MepeMelllaeTcst CBepXy BHH3 H H3 MocJjenHe

n

%ﬂ07 neg|ne 9

nas

/4/ ne10{Ne 11|Ne12
%/

7

Z

Y

)

nyBNMTK
na1|na2
BcTB|BYPK|ne 4 |Ne 5|N® 6

2

§ CTPOKH B nepBylo CTpoKy 3kpana. OAHOKpaTHOe HaKaTHe
?\\\\ - knapumu —— (BITPABO) nepemeuiaer kypcop BIpaBo
\N 1 Ha ONHY MO3HUHIO TOH e cTpokH. Ecau kypcop pacnona-

NN raetcsi B KOHIle CTPOKH, TO OH NMepeMecTHTCs B HAyaJjao cje-
AylouleH CTPOKH, €c/JH pacrnojaraercsi B KOHLE MOCJeNHEH
CTPOKH, TO NEpPEeMecTHTCS B Haya/jo nepsoi CTpoku. [leiict-

APKOCTb OTKIN.

2

| =

7 pue kaapuum -<—— (BJIEBO) anasoruuHo #edCTBHIO
npeabiylleli KAaBHILM, MPH 3TOM Kypcop mnepemeliaercsl B

HP

> V),

NPOTHBOMOJIOXKHOM HanpasaeHud. B npasom BepxHeM yray
LeHTPAJbHOH YacTH KJaBHATYPhl pacnojoKeHa KJaBH-

7
v,

BBOA
|

-~ mwa <—— (BO3BPAT), mapkupoBka H (YHKUHH KOTOPOH
cosnagaior ¢ kaasuwei BJIEBO. Haanuue B aucnJsee BTO-

KOHTPACT.

2V pOl'd KJaBHIIH C OAHHAKOBbIMH (pyHKLlHﬂMH CBfI3AHO C IMOYTH
MOJIHBIM COBNAJ€HHEM ueHTpaanoﬁ YacTH KJlaBHaATypbl IH-

O]

Iyled MaldHKH H JHCIJIes.

Puc. 1.1

BBOA

KnaBHIUH nepeMelleHHsi Kypcopa Mo MoJsIM MPeoCTaBAfioT MoAb30-
BaTe/io JIONOJNHHTE/bHbIE CEPBHCHBIE BO3MOXKHOCTH NpH paote ¢ ¢opma-

®)

THpoBaHHbIM 3Kkpanom. Kaasuwa — (TABYJISILLUSI) ycranasausaer
KYpCOp B MepByIO MO3HIMIO CJELylollero Hesauiuuiensoro noas. Kaasuuwa
+— (OBPATHAS TABYJISILIUS) ycranasausaer kypcop /H6O B nepByio

PEXUM

NO3HUHIO HEe3alIHIIEHHOro MmoJis (B cjyuyae, ec/H Kypcop HAaXOJHTCS B JiiO-
Gofi Apyroi NMO3HIHH 3TOro noJjs), JAHGO0 B NMEPBYIO NMO3HIUHIO NMPEAbIAYLIEro
HealwMulenHoro noasi. EciM 9KpaH He COAEPIKHT He3alHLIEeHHbIX noJed,

O

TO Kypcop NpH HAXXaTHH JIOGOH H3 JABYX MOCJAEAHHX KJIABHUI YCTaHABJH-
BAeTcsi B MEpPBYIO MO3HUHIO 3KpaHa. DTy KJAaBHWY YA0GHO HCMOJb30BATH

OOCTYNHA BCTABKW 3AMPEWEH

CUCT.

npH BBOJE H KOPPEKTHPOBKE HH(OPMAlLMH, 3aJaHHON B TaGAHUHOH (opme.
Knasumwa «— (HOBASI CTPOKA) nomeuiaer Kypcop B NMepBYIO He3allH-
UWIEHHYIO MO3HUHMIO caeayloledl cTpokd. Ecan skpan He dopmartuposan, To

O

BKI.

KYpPCOp ycTaHaB/IHBaeTCAd B MNEPBYIO MO3HUHIO CJlellyIOLLLE;I CTPOKH.

sr PerunctpoBbe kamaBumwu — 370 Kaasumu HP
u BP (HHXHHI H BepXHHH perHcTpbl), KOTOpbie HCMOJb3YIOT-

CETb
J

=o Csl st BbIGOpa perucTpa OTOGpaKeHHsI CHMBOJIOB KJaBHATY-
pbl nucries. [1py OfHOBpEMEHHOM HaXXaTHH PErHCTPOBOI H

/,
1 n

%
-

BP
CBPOC
.

CHMBOJIbHOH KJaBHII HAa 3KpaH 3aHeceTcss OAMH H3 JBYX
3HAKOB, H306paKeHHbIX HA HAXaTOH CHMBOJIbHOH K/aBHlue,

ABAP.
BP
7

B COOTBETCTBHH C BbiGpaHHbIM perHctpoM. Jlas ¢ukcauuu

CTPH
3KP
CTPH
BB
CTPH
Kn

TPeGyeMoro nosioKeHHsi PEerHcTpa HCMoJb3yeTcs K/aBHiua
®BP (¢ukcauus sepxuero peructpa). [lpu 3Tom, eciu Ha

BLI308B
TECTA

nyabte roput (uau He roput) Jamnouka BP, To ¢pukcupyer-
13



¢l cocTosiHMe BepxHero (WM HHXKHero) perucrpa. Kna-
pumn CB (ctpounas 6yksa) u ®CB (¢uxcauus cTpo4HOH
6YyKBbl) NpeaHa3HAaYeHbl JJs1 MEepeKJIOYeHHsI KJIaBHATypbl B
PEXXHM BBOJA CTPOYHBIX HJH MPOMHCHBIX GYKB.
Knapumu ¢ anpaBHTHOUH(PPOBLBIMH H
CneuHaJbHBMH CHMBOJ aMH HaXHMalOTCs nocJe
yCTAaHOBKH Kypcopa B Tpe6yeMyio MO3HLHIO H NpH BbiGope
perucTpa, COOTBETCTBYIOILEro AaHHOMY CHMBOJY.
KnaBHmwu nporpaMMHOTO GYHKIHOHH-
poBaHHUSA GIOKHPYIOT KJIaBHATYpPy AHCIJIEss MPH HaXKaTHH
N060f K3 HHX, YTO MOATBEpKAAeT 3axKXKEHHas JAaMNouka
BBOJ 3AIIPEIIEH. 3a kaasuwamu [Pl —T1P12 npo-
rpPaMMHO 3aKpenJsioTCS MallHHHbIE ONepallMH, Yyalle Apyrux
npHMeHsieMble MoJb3oBaTteseM. B pasHbIX mporpamMMHbBIX CHC-
TeMax 3a 3THMH KJIaBHIIAMH 3aKpelJieHbl pasJjIHuHble orfe-
pauun. Hcnonb3oBanHe KJAaBHIIH NMPOrPaMMHOrO (yHKIHO-
HHPOBAHHSl 3aMeTHO moBbllIaer 3¢dekTHBHOCTL paboThl 3a

AHCILIIEEM.
ITocne Ha6opa CHMBOJOB Ha 3KpaHe OHH XpaHATCH B

namaTtH aucnaes. Ouas seoga B OBM nHabpanHo# HHpopma-
UMK HenoJab3yercss kaasuuma BBOJL.

Kaasumwa BbBI3OB TECTA ucnoab3yercsi TeXHHYECKHM
NepcoHajioM MpPH AHATHOCTHKE pabGoThl AMCMJIes.

OYyHKUHOHAJbHBE KJAaBHIIH HCNOJb3YIOTCA
ISl TOJIHOrO MJIH YAaCTHYHOI'O CTHPAHHS TEKCTOB, BCTABKH
NPONyLIeHHbIX CHMBOJIOB H HX yJaJleHHs ¢ 3KpaHa JucIJjes
HT. I

PaccMOTpHM OCHOBHBIE J€HCTBHSI NMPH HCNPABJEHHH OLIH-
60Kk Ha 3KpaHe aucnJjes. a5l 3aMeHbl OIIHGOYHOrO CHMBOJA
C MOMOIIBIO KJABHII yNpaBJeHHS MOJ Hero MojABOAHTCH Kyp-
COp, HaXKMMaeTcsl KJaBHLIA ¢ TpeGyeMbIM CHMBOJIOM H OIIHG-
Ka ycrpaHnsiercsi. ITocsie 3TOro Kypcop MOXKHO BEpPHYTb B
HCXOJHOE MOJIOXKEeHHE.

Insi cTHpaHHsi TeKCTa C TOTO MecTa, e YCTaHOBJEH
KypCop, 0 KOHIlAa 5KpaHa HaJ0 HJIH OJHH pa3 HaXaTb (yHK-
uuonasbuyio knapumy CTPH KIT wan MHOrokpaTtHo HaXH-
mMaTh mnpoGeabHylo kKiaaBuuy. IIpu ynanenun HHpopmanuu
U3 noJsi BBoaa jgocratouyno Haxartb kaaBuwy CTPH BB, a
npu CTHpaHuH Bcero 3kpaHa — knasumy CTPH 3KP.
B 3THX cayuasix Kypcop YCTaHOBHTCS B Haudaje 3KpaHa.

Yro6bl yaasuThb H3 TEKCTa JIHIIHHA CHMBOJ, MO HEro
MOBOAMTCH Kypcop H Haxumaercss kaaBuma BUYPK. ITocae
3TOr0 JIMIUHUH CHMBOJI HCYe3HeT, a TeKCT, HaXOAsLHHCA
cnpaBa OT Kypcopa, CABHHETCSl HAa OJHY MO3HUHIO BJIEBO.
IMpu BcTaBKe B TEKCT HENOCTAIOLIEr0 CHMBOJA Kypcop
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ycTaHaB/aHBaeTcss B TpeGyeMyi0 MO3HUHIO, HaXKHMaercs
¢yukuHoHanbHas kaaBuwa BCTB, mocne uwero 3aropaercs
aamnouka PE)KMM BCTABKHW. [lanee nakumaercst kja-
BHIIA C HYXHbIM 3HAaKOM, TEKCT (BMecTe C KypcopoM), Ha-
YyHHas C NO3HIHH, B KOTOPOH GbUI YCTAHOBJEH Kypcop, CABH-
raercsi BIpaBo, a Ha TOM MecTe, rje Gbll paHee yCTaHOBJEeH
KYpCOp, NOSIBUTCSI BCTaBJsSIeMbIH CHMBOJI.

Kanasuwa CBPOC uaxkumaercsi st Toro, uto6sl OTMe-
uuth pexxum BBOJ] 3AINIPEUIEH u PE)KMUM BCTABKM.
Ecan B cHcTeMe BO3HHKJA owH6Ka, TO KoMaHaa c6poca He
BBIMOJIHSIETCS.

PotocenekTop — ManoraGapHTHbIA (HOTOUYBCTBHTE/IbLHBI MPHEMHHK,
NOJACOCAHHEHHBIH K MYJbTY ynpaBJieHHs Yepe3 3jeKTPHUecKHil KaGesb. do-
TOCEJIEKTOP BCTaBJISAETCA B crneiHanbHbii AeprKaTedib, 36KpCﬂJIEHHNﬁ Ha
kopnyce aucnies. Ilpu BbiGope nosb3oBaTesieM OAHOTO H3 COOGLLEHHI,
moﬁpa)l(aeMblx Ha 3KpaHe, ¢0TOCEJIEKTOP MNOJAHOCHTCA K HEMY H Ha)XHMaer-
csl HA mMOBepXHocTb 3kpawa. Ha konue ¢ortocesekropa KOHCTPYKTHBHO
pacnonarae'rca MHKPOBbBIKJIIOYATEJb, MocJe c6pacusaunﬂ KOTOPOTO HMHTH-
pyercsi paGora kaasuwn BBOJI, u 3BM orpaGartbiBaer BhiGpanHylo
nPOPpaMMHO peaJIH30BaHHYIO onepauxio no ynpasJi€eHHIO JHCIIeeM
wan OBM.

¢OTOC€JIEKTOPOM MOXXHO TO0JIb30BaTbCAd B TO Bpemsi, Korjaa ,U.HCI']Jlel'i
cBOGO/IEH OT APYrHX paboT ¢ KAaBHATYPOH H NepeAayd AaHHbIX.

lMepcoHanbHbii KOMNbIOTEP CTPOHTCS Ha 6as3e MHK-
podBM, conmepxkaeii Te e GJOKH, Ha KOTOPBIX KOHCTPY-
HPYIOTCS cpelHHe H GoJibLHe BBIYUCJIHTE/IbHbIE MAalLHHbI.
OrauunrenbHass oco6eHHoctb 3THX IBM — BO3MOXHOCTD
o0beiuHeHHsl B Goablune HHTerpaabHbie cxembl (BUC) mHo-
THX y3JI0B H GJIOKOB, HaJH4YHE MHHHMAJIbHOrO YHCJa H He-
3HAYHTEJbHOH NPOTHAMXKEHHOCTH BHELIHHX H BHYTPEHHHX CBS-
3eH, a TakkKe Ha/JHYHE <«OTKPBLITOH» apPXHTEKTYphbl, T. e.
npocToTa O6GbeJAHHEHHSI PA3JHUYHBIX YCTPOHCTB B BLIYHCJIH-
TeJbHYI0 cHcremy. Ilpouneccop cocrasiasier Kak Gbl efHHOE
LeJioe ¢ AuCnjeeM NepcoHaJbHOrO KOMIbIOTepa.

[osiBnenne mukpodBM crano BoamoxHBIM Gaaromaps
ycnexaMm MHKpPO3JIEKTPOHHKH B pa3paboTKe HOBBIX MaTepH-
4JI0B, KOMIIOHEHTOB H Y3JIOB BBIYMCJHTEJNbHOH TEXHHMKH.
Co6erBenno uenTpanbHbli mpoueccop H onepaTHBHasi na-
MATb MHKPODBM 3aHHMaloT 06beM B HECKOJIBKO KyGHYECKHX
CanTumerpoB. OcrasnbHoii 06beM annapartypbl NPHXOAMTCS
Ha BHewHHe ycTpoHCTBAa, CXeMbl COMNPSIKEHHS C HHMH,
HCTOYHHKH MHTaHHSA, PA3/IHYHbIE KOHCTPYKTHBHBIE 3JIEMEHTHI.

O BLIYHCJIHTE/IbHBIM BO3MOXKHOCTSAM MHKPODBM  6au3ku
WIH npessomsn psig IBM BTOPOro M TPeTbero MOKOJEHHII.

CHOBHBIE TeXHHYECKHE [aHHblE JBYX OTEYECTBEHHBIX MHK-
PO3BM u onnoit EC 9BM npusenens B ta6a. 1.1.
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i

PIIT,

(cHH3y

, BOVUCHK u
nporpaMMHpoBa-
nuuyuas Ma-
napaJjiejibHoro
rpadonocTpouTe-

2, Apyrue ycrpoicrsa

KOBO/J1,

nep¢oJeHTOYHOro

CTapuium
BBOJA — BbIBOJAA,

80

EC-1022
128—512

A3BIKH
K

ALIITY

, HM1 1 HMJI wHpoko!

nJi/1,
[TACKAJIb

moaenex

COBMECTHMOCTb MpPOrpaMMm-
BBEpX)

Horo obecneyesuHsi OT MJAALHX

Accem6bnep, ®OPTPAH, I1AC-
yecKHil
apyrue

KAJlb,

Passnuuble ycrpoiictBa nepgo-

ALL: a) 24 crpoku no 80 cum-
BosoB; 6) 12 crpok no 80 cumso-
nos. Hannuue rpadmuueckoii crau-

nCHCTBHA
HOMEHKJIATyphl,

KapTOYHOrO H
IWIHHKA,

[paduueckuii accembaep, I'padu-
LLHH

HHA.

MacCHB
, MJAHLEeTHbIH rpa-

MaKCHMaJbHbBIH
rpaduueckoi uudopmauuu 256 X

rpaduueckoit npucrasku k ALLUL: [ X 560 Touek
maccuB rpadguueckod HHbopma-

uuu 286 X 400 Touek

HaGop apanre-

128
800, nainuuue anmapaTHo-pea-

«HUckpa-226»

JIM30BAHHLIX (QYHKIUHH
HIM, HM, HMJI, kaccer-
uuiit HMJ1, T1Y tuna JA3M-180

Maumnuslit koa, BAVCUK
ALLT: 24 crpoku mo 80 cHMm-

¢onocTpouTeb,

u «PoGoTpon»
poB

BOJIOB,

Ipa-
H aucnien

YCTPOHCTBO

BAVICHK,

[MTACKA/JIb,
¢uuecknii makpoaccembaep, I'pa-

56
300—500
¢duueckuit [TACKAJIb

JABK-2M

MaTpHyHOE TeyaTtailoulee

YCTPOHCTBO

Hakonurenb Ha rub6Kux wmar-

uuTHbIX auckax (HICMIL), Tep-

AngaeutHo-undpoBo
(ALLL): 24 ctpoku no 80 cemBO-

Makpoaccembaep,

®OPTPAH,
(1Y) tuna A3M-180 u «PoGo-

(TI1Y), neyaraioine ycTponcrsa
TPOH>,

20B. BO3MOXKHOCTb NMOAKIIOYCHHUSA

Mmorneuaramuiee

nporpaMmu-

Ta6auua l.1
Hpyrie nepudepuii-

TexHH4YeCKHE AaHHBIE

O6bem onepaTUBHOI
namsat, K GaiT

BoicTponeicTBre
Hble ycTpoHcTBa

npoueccopa, ThiC.

onep/c
Jucnaei

S13bikH
poBaHHs

B nacrosimee Bpemsa mMukpodBM — nauGosee muTencus-
HO Da3BHBAIOIIHACA BHJ BBIYHCJAHTEJNbHBIX MalHH. Pacrer
Pa3psiAHOCTb, 06'b€M ONepaTHBHOH H BHELIHEH MaMsTH, pas-
BHBAETCH HOMEHK/IATypa BHEUIHHX YCTPOHCTB MHKpPODBM.
JlanbHediiee pa3sBHTHE MOJyyaeT HX MnporpaMmHoe obecrie-
yenHe. Pacwupsiores chepnl npumenenns mukpodBM B Ha-
poAHOM Xo3siiicTBe. B 3aBHCHMOCTH OT Ha3HaueHHsi mepco-
Ha/JbHble KOMMNbIOTEPbI AeJIATCA Ha GbiTOBble, yueGHbie, MpPO-
(eccHoHa/bHbIe (AN aBTOMATH3ALHH PAa3JHYHBIX BHJOB
JIeSITEIbHOCTH [0J1b30BaTeJIs) .

[lepconanbubie MHKpoOBM 06/1a1a10T MHOTHMH TpHBJIe-
KaTeJIbHbIMH JUJIsl MOJIb30BaTe/ieH XapakTepHCTHKAMH H BO3-
MOXCHOCTSIMH: OTHOCHTEJIbHOH JeIIeBH3HOH H AOCTYIHOCTBIO,
BO3MOJKHOCTbIO paGoThl B peasbHOM Maclutabe BpeMeHH,
MOHOTIOJIbHBIM HCMOJIb30BaHHeM pecypcoB DBM, Bbicoko#
HAJIeXXHOCTbIO, KOMMAKTHOCTbIO.

Knasuarypa nmepconHadbHBX MHKpOIBM
4acTHYHO COBMAJaeT ¢ paccMOTpeHHOH Boille. LleHTpanbHas
4acTb KJaBHAaTyphl 60JbULIHHCTBA THNOB MHKPOOBM Hecne-
UHAJBHOTO HA3HAUYEHHsl COBNAjaeT C KJAaBHATypOH MHuIY-
UleH MAalIHHKH. Y pPa3HbiX THMOB MallMH OOGbLIYHO COBMAjAaeT
Ha3HaYeHHe KJABHII YNpaBJEHHS KypcOPOM H PerHCTpOBBIX
kaaBuu. [lpyrue yacTH KjaBHaTypbl, KaK MPABHJIO, (YHKILH-
OHAJIbHO 3HAYHTEJNbHO OTJIHYAIOTCA AJS pasHbix IBM.

Hononunrtenbubie 34eMeHTB AHCHJERn MHKpOIBM,
ynpaBJ/siiollHe nepemeLleHHeM Kypcopa no 9KpaHy — pbluar, wap, «Mblilbs».
Pbivaz npencrasaser coGoi MOABHXKHYIO KOHCOb, 3aKpeljieHHyl0 Ha Kia-
BHaType aHcniesi W 06Jajapulyio ABYyMs CTeneHsMH cBOGOABI, T. €. Cro-
COGH)’IO HaKJIOHATLCA Bnepea — Hasaja H BNpaBo — BJEBO. C nomoiubio co-
OTBETCTBYIOLHX HaKJIOHOB pblyara MOXHO nepemewlartb Kypcop no skpauy
B JIOGOM Hanpap/ieHHH. AHAJOrHUHbIE ACHCTBHS MOXHO BHINOJAHATH C MO-
MOUbIO BpalweHus wapa. KoHCTPYKTHBHO wap pasmewtaercsi B HeGOJb-
oM xopoﬁxe TakK, 4YTO 3HAUHTE/IbHAsA 4acTb ero BbICTYyMnaetr Haa nosepx-
HOCTbLIO. nepeaepnyn K0p06Ky C LIapoM BHH3, MOXKHO MOJYYHTb Apyroe
YCTPOHCTBO — «mblitb», KOTOPYID MOKHO KaTaTh M0 MJOCKON MOBEPXHOCTH,
fiepemewlas Ha sKkpaue Kypcop B TpeGyeMOM HalpaBJjieHHH.

.U.ono.'mmenbuue 3JIEMEHTbl YNpaBJjeHHsI KypCOpOM MO3BOJIAIOT nonay-
:.l‘lﬂ'b ABe BXOJHble nem&uuuu, XdapakTepH3ylollHe KOOpJHHAThl Kypcopa.
4CTO OnHcaHHble yCTPOHCTBA CHAGXKAIOTCH OAHON HJH ABYMSl KHOMKAMH,
AQIOT BO3MOKHOCTb BBECTH JIONOJIHHTEJIbHOE ynpasJjeHue, Hanpumep 38¢HK-
CHpPOBaTh TekywHe KoopauHAThl. [IpH HAJAHUHH BH3HPHBIX NpPHCNOCOG/EHHI

€ MOMOWIbIO NOMONHHTE/ILHBIX 3JEMEHTOB YNpaB/ieHHSA KypCOPOM MOXKHO
CTPOHTL rpaduueckHe H306paKeHHs.

1.2. Ycrpoiictea BBOAa — BbIBOAA

i y YerpoiicTea BBoaa — BbiBoga IBM 0TAHUAIOTCA WIHPOKO# HO-
p Kaatypoii. Tak, Toabko aas EC 9BM npoMmulwiesnocts cepHiHO Bbi-
YCKaer cauiwe 130 THNOB BHEWHHX YCTPOWCTB.
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YeTpoitcTBa BBOAA HCIOABL3YIOTCA VISl 3aHECEHHSI B NaMsTh 3BM Ttpe-
Gyemoit HH(POPMALHH: NPOrPAMMbl, YNPABJSIOUIHX ONEPATOPOB HAH JHPEK-
THB, MCXOAHLIX Aanubix. HauGosce HaBecTHLIMH ABASIOTCS  yCTPOHCTBA
nepOKapTOMHOro H NnepdoseHTOuHOr0 BBOAA, HCHOb3yloulHe B KauecTse
HocuTeseil uupopmaunn nephokapTel H nepdoenThl.

Crangapthas nepdokapra mnpeicrapisier coboil NPSMOYTONbHHK H3
naoTHOrO Kaprona pasmepom 187,3X82,5 mm, toauuuoi 0,18 mwm. Takan
Kapra umeer maccy okoao 2,67 r u coctoHT K3 80 nonepeubiX KOJOHOK
# 12 npoAOABHBIX PSLOB, B KOTOPHLIX MOryT GbiTh MPOGHTHI NPAMOYroJbHble
orsepeTisi, KomGHHAlUMS OTBEPCTH B KOJOHKE 06pa3yeT KOl CHMBOJIA CTaH-

paprioro Gasucnoro ajgasura IBM.
Hecmorpst Ha Manyio HHPOPMAILHOHHYIO EMKOCTb (80 6aiit), nepdo-

KapThi B HACTOSILLEE BPEMs HMCHOAb3YIOTCS MOUTH CTOJb JKe WHPOKO, Kak
w B npouwiom. MX yHHKanbHas KuByuecTb OOBACHAETCS B OCHOBHOM HCTO-
puueckumy npuunnami. Ileppokaprel # paGoTaioiuHe ¢ HHMH npocreine
CUETHO-COPTHPOBOUNbIE YCTPOiCTBA TNOABHINCH 33/04T0 10  H30GpeTeHHs
9BM — eute B koniue npourtoro sexka. [lo nossaenus IBM nepdokapthi
GbLAM NPAKTHUCCKH EIHHCTBEHHBLIM HOCHTENEM HH(pOpPMAalMH AJsl aBTOMATH-
3upoBanioii 06paboTKH GOJLUIMX MACCHBOB JaHHBIX: 00pa6oTKH pesynbTa-
TOB nepenucH, pejennss Gyxraatepckoro yuera. Hakonuenibie npH STOM
HABLIKH W ONLIT, C OJHOIl CTOPOHBI, H HAJAWYHE TOTOBOTO NepopauHoOHHOro
0GOpY/I0BANHS — € APYrOil, NPUBEIH K WHPOKOMY HCMOJALIOBAHHIO nepgo-
kapt npu paGote ¢ IBM. K s1oMy cieayer 10GaBHTb ClLE OAHO HECOMHEH-
HOe JOCTOHHCTBO MepdOKapT — HATSAHOCTD NpejcTaBients HHpopMaunn
¥ BO3MOXKHOCTb €€ MPOCTOro BH3yaJIbHOTO KOHTPOJS.

Ha Gase cranaapthoii 80-koa0HHOI neppokaptel paspaGotana ayajb-
KapTa, Ha KOTOPYI0 HH(OPMALHsl 3aHOCHTCS WITPHXOBAHHEM BPYUHYyO Ka-
panaawom Tpebyembix nosuunit. B pagvueiiwem ayasb-kapra NpOXOAHT
yepe3 3/1eKTPOMeXaHHUeCKoe YCTpoiicTBo, paGoTaiouiee Mo MpHHUHNY 3aMbl-
Kanusi 3J4CKTPHUECKOIl LenH uepes rpauToBbiil WTPHX MEKLY AByMA ce
KONTAKTAMH M NepdOpaiiH OTBEPCTHSA B COOTBETCTBYIOULEH OTMEUEHHOMY
WTPHXY NO3HILHH 3TOI KapThL.

Kpome cranpaprioit 80-KOJIOHHOH NpHMeHAOTCA W ApYrHe THMAL
neppokapt. Popmaibl HEKOTOPBIX H3 HHX [PEACTABACHLI B tabn. 1.2.

Ta6auna 1.2

Yucao Paamep nepgokapr, dopma u auamerp npoGHBOK, MM
KOJIOHOK MM

21 69,5 X 50,5 Kpyrasie, okoso 2,3

40 119,0 X 50,5 To xe

45 187,3 x 82,5 Kpyrawe, 3,17

80 187,3 X 82,5 I[psamoyroabheie, 1,35 X 3,17

90 187,3 X 82,5 Kpyrasie, 3,17

160 187,3 X 82,5 To ke, okoao 1,5

Yerpoiicrso BBosa ¢ nepoKapT CUHTBIBAET KapThl OAHY 3a Zpyroi
B NOpAAKE HX CJCAOBAHMS M3 NOAAIOILEro KapMana H HaKalJiHBaer B npi-
emtom Kapmaie. CKOPocTb cuiThiBauis nepgokapt Kosaebaercs ot 500 no
1200 kapt/muH.

Jlas pyunoit NoAroToBKH nepdoKapT HCNoab3yloTcs KAaBHIIHbIE Mep-
(opatopul, KOTOpHIC HApsLY C /EKTPOMEXANHUECKOH HacTbio, obecreun-
palolileii coGersenio nepdopaunio, B KauecTse OAHOrO H3 GJOKOB coaep-
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HKaT B CBOGM COCTaBe K/IaBHATYpy, COOTBETCTBylowlylo GasucHomy (96
GYKBEHHOMY) a/(haBHTYy MJH OJHOMY W3 ero BapuantoB. Pacmonoer: 1
an(aBHTHO-UH(POBLIX H CMEUHANbHBIX CHMBOJIOB HAa KJaBHAaType B ocuo::
HOM COOTBETCTBYET KiaBHaType aucnaes. B nekotopwix nepdopatopax
npoGHBKA OTBEPCTHH NMPOHCXOAMT Cpa3y Moc/ie HAXKATHSA KAABHUIH, B ,up -
rux HabpaHHas HHPOPMAUHs 3aNOMHHAETCS, UTO YIO6HO B cnyqae'ee Kgy-
PEKTHPOBKH, H NPOGHBAETCS OAHOBpeMeHHO Ha Beeil mepdokapre. Bo MHg-
rHX COBPEMEHHBIX YCTPOHCTBAX IMOJIFOTOBKH AaHHBIX nuq)opmauu;l aBToma-
THYECKH pacrneyarniBaercsi Ha nepdokaprte B pacwHpoBaAHHOM BHAE
Jlpyrum pacnpocTpaHeHHbIM HOCHTeJeM HH(DOPMALHH SBASETCSA e ¢ho-
JIeHTa, TNPEACTABJAAIAS COGOH JeHTY W3 MJIOTHOH GymarH HiH rugxoﬁ
nAacTMacchl WHPHHOA 17,5 wan 254 MM ¢ uHCaOM 10pOIKeK (npo6uBok
B PALY), PABHbLIM MATH HAH BOCbMH. JlONONHMTEAbHO HA mepdosente npH-
CYTCTBYET BCIIOMOraTesibHasi 10POXKKa C OTBEPCTHAMH MEHbIUEro nuame-rpa
Ha3blBaeMas CHHXPOLopoxkKoi. [Ipo6usku pacnonaraiores na nepq)onegré
HAa PpAcCTOSIHHH MpHMEepHO 2,5 MM. Pasnuunbie KOMGHHAUMH NPOGHBOK
B paay 8-10poxeunoii nepdonentsl npeacTaBasioT co60i PasJIHYHbIE CHM-
Bosibl 6asHcHOro andasuta. B 5-popoxeunoii mepgonente aas npeacras-
JIeHHS OJIHOrO CHMBOJIA HCTIOJIb3YETCs OJHA HJIH ABE AOPOKKH
OCHOBHBIMH y3/IaMH B YCTPOHCTBAaX BBOAA ¢ nepcpo.nenn;: ABJSAIOTCS
(OTOCUHTLIBAIOILASA TOJOBKA M MEXAHH3M NPOTSKKH JIEHTH. DTH Mexa-
HH3MBI, HCNOJIb3Ysl CHHXPOLOPOXKKY, MOTYT BBOMHTb HH(OPMALMIO C nep-
I?:n::::n x:;( :Kenenpepbmnom, TaK H B CTapTcronHom (co cqumaauue‘r)«
Aol |580 cTpsoax/g'aa) pexume. CKOpPOCTb CHHTBLIBAHHS nepgosieHTbl
YCTpolicTBOM MOATOTOBKH JaHHBIX HAa mepdoneHte MOXET GbiTh 0GbIu-
HBIH TeJeTaln WJH CreuHaNH3HPOBAaHHOE YCTPONCTBO, oGaajnaioliee 10-
::;;;menbﬂumu BO3MOXKHOCTAMH: KOHTPOJIEeM 3aHeceHHoil Ha nepdosenty
H"eup':aez;nglol:e"?:cneqamoﬁ €e copepxumoro, penepdopauneii W cpasue-
g O:.HO H3 OCHOBHBIX HEYNOGCTB nepdoseHTsl MO cpasHenuio ¢ nepdo-
":l;’):oHo— :gl)('n:ocr;ﬁucnpaaneuuﬂ HeMPaBHIbHO OTNEP(OPHPOBAHHBIX NakH-
i aast nepdokapt, M neppoNeHT TaKKe HMEIOTCA CBOH
PHYECKHe MNPHYHHbLI, OGBACHAIOUIHE HX XKHBYYeCTb. 3af0/Ar0 A0 MOSIB-
sernst OBM oHH HCMOB30BaNHCh H NMPONOAKAIOT HCMOMB3OBATLCH B Ka-
q:c-rae MIPOMEXKYTOUHOrO HOCHTeNA TeserpadHoit wudopmaunu; ornepgo-
guggzsngsgne;g:z:yq Ha Tenerpadguom Teseradine na nepposeHty, MoxHO
NOTOTOBKH Tenerpanys. B cayuac HCBCPHONO Mpnewa oMo mepeons
A Oro mpHeMa MOXHO nepeaaTthb
ﬁ:l;::e(:;);;%izo Tchl'ro;'i Ke Jenthl. OanHako GymajkHble HOCHTEJH lrllJHQJOp-
NeKTHBHBIMH Ma”;‘)"m:"r:{e;:'cgg:::;:h‘)“nmenenuo e
7 OPMAUHH — JICHTAMH H JHCKaMH
- HK'; ;l:;::;g:::xrzg:::u). TTpuuem npoucxoaut 310 He ToMbKO Ha IBM,
)'C'l’poﬁpc")rh;: l;ealz)ﬁgx:(al;’::;ggzgng ggg(p:nemoquoro CYUIeCTBYIOT H Apyrue
BN te xonaeocers . E Jla C rosoca, YHTAIOUIHE aBTOMATHI,
el Ap. BHeApPeHbl H LWHPOKO H3BECTHBI, HAanpumep,
S oh ! 'Hnonzsauuﬂ(snou-ronux HH/IEKCOB Ha KOuBepTaXx.
L Aa eule Gosee pasHoOGpasHbl, YeM YCTpoOiCTBa BBOAA.
UIHDOKA HOMEHKJaTypa ajihaBHTHO-IH
Yetpolicrs, ot | e e UHPPOBBIX nevaTalnx
CYTCTBHE  <Toepant horne KOMIJIEKTE € JIHCIJIEEM KOMMEHCHPYIOT OT-
R e o JIOKyMEHTHPOBAHHOrO JHaJjora. B kauectse
& Baraaropy oy gﬂwecnonbaosancn pasjauyrble 3.1eKTpoHHbIe Tab.0
BHBOANTOR e cauonl;cuu H aunanorosuie). Tpacduueckas uupopmauus
S D o » TPagonocTponTens, pHcyolHe H306paeHHe
AHOTO HJIH HECKOJIbKHX (UBEeTHBIX) WYEepPHHJIbHBIX MNepbes.
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HekoTtopble THMbBI MO3aHUHLIX MOCHMBOJIbLHO MEYATAKOULHX ychougTﬁr:wxz?:ylow
omﬁpﬁaman’ rpadyMueckyio HH(pOPMALHMIO C paspeualolled cnoc A
NpHroaHoil s GOJIbIUHHCTBA NPAKTHUCCKHX NpHMEHeHHH. I

CyluiecTByioT H ApYyrHe THIIbI YCTPOHCTB BbIBOAA uudopm i " oexl;o-
Mep CHHTE3aTopbl peud, YCTPOHCTBA YNpaBJCHHA pasaHybl p
Pam"y:T;;,;érsa BBOJIA — BbLIBOA MOTYT BbINOJAHSATD (yHKuHH KakK 1301)1'2
rak W BwiBoaa HHpopmaunn. OfHO Takoe yCTPOHCTBO — JHCIICH —y
paccrifup;éﬁe pas3BuThlii  Kaacc TaKHX ycTpoHeTB — 3an60MHHa|:mue
yCTPOMCTBA HA MArHHTHBIX HOCHTEJIAX: JICHTAX, nuckax, Gapa a'clixoﬁcfapa;
Jlas paga 3THX YCTPOMCTB pa3paGoTaHbl TaKKe aBTOHOMHbLIE yCTP

NOArOTOBKH JaHHbIX.

Bonpockl Ans camonpoBsepKH

1.1. HazoBuTe ocHOBHbIE (YHKILHOHAJbHBIE UACTH nucnneﬁéc s

1.2. Jlas remepauHH H300pa)KeHHWsi HAa 3KpaHe aucnaes Lt.- . ::
nosibayetcsi GydepHasi namsTh ¢ MPOH3BOJBHBIM JOCTYIIOM. KaKo;; Tpeby
¢l MHHHMAaJbHbIH 06bem Oy(depHOH namsThH Aas AHCHIes EC-7927?

1.3. Haiiaute anropuT™M ONpeje]eHHsi ONTHMAJNbHOr0 pacnoNoMXeHHs
KJABHII HA KJaBHAType C TOUKH 3PeHHs MHHHMH3ALHH MEPeMCLICHHA Nanb-
JieeM.

ues omneparopa npH pabote c aucn

l.4.pCK£an0 KOMGHHALKI CHMBOJIOB MOXHO OTOOpa3uTh B MartpHue,
u3o6paxkaiouleii CHMBOJI Ha 3Kpane aucnies I(;ZC:792;I? Ha ckoabko 370
I BoJsia GaiHToM?
npeBbILIAeT BO3MOXKHOCTH KOAHPOBKH CHM
; 1.5. KakoBa MaKCHMajbHO AOCTHXKHMasi HH(OOPMAUHOHHAS EMKOCTDb

- i Thi?

crangaprHoit 80-kononHOH nepdokap

1.6? KakoBa MAaKCHMaJibHO JOCTHXHMasf HH(pOPMAUHOHHAA EMKOCTH
5-10posKeuHoil nepdoseHTbl AJIHHOM | m? To ke, ansi 8-10pOxKeYHOH nep-

donenTbi?

rNABA

Havano gwanora

2.1. Pexnmbl pabortel ¢ 3BM

Bsaumopneiictere uesopeka ¢ 9BM wHe cpasy npu-
HSJI0 AHaJ1oroBbie (opmbl, HauGoJIee pacnpocTpa-
HeHHble B HacTosiulee Bpemsi. Mcropuuecku nua-
JIOTOBOMY pEeXHMY OOLIeHHSI C BbIUHCJHTEJNbHON
MAIUMHOH MNpeALIecTBOBAJH CHCTEMbl MaKeTHOro,
HJIH 3aKpbITOro, THMA.

IakeTHbifi pexxHM XxapakTepusyercsi TeM, YTO
3ajlayy roToBsiTCsi aBTOHOMHO oT DBM u coGupa-
I0TCSl B naker — MAacCHB BXOJHBIX 3alaHuil. 3a-
JlaHHsl BBOASITCSI B MauHHY onepatopom 9BM no
OJHOMY B nopsiike ouepenu B nakere. [locacno-
BATEJNbHOCTb BBINIOJHEHHS MPOrpamMM H HX OTAEJb-
HBIX IIAroB 3ajaeTcsi CHCTEeMOH TakHM o6Gpasom,
4TO6bl 3¢ PEeKTHBHOCTL HCMONB30BAHHS LEHTPAJb-
HbIX, HauGoJsice Joporux, ycrpoiicts 3BM 6biaa
MakcumanbHoii. [Ipu paGote B nakeTHOM pexume
MPOrpPaMMHCT CBSI3aH C BBHIUYHCJHTEJNbHBIM MpoLec-
COM KOCBEHHO, @ MPOMEXYTOK BpPeMEeHH MeXay
nojaued 3ajgaydH Ha MalIHHY W MOJYYEHHEM pe-
3yJbTaTa COCTaBJsieT OOBIYHO Yachl HJH JHaxKe
JUHH.

B kauecTBe HOcHTeseH HHPOPMAUHH OGBLIYHO
HCMOJIb3YIOTCSl nep¢oKapThl, pexe — nepgoJieH-
Tol. B nocsennee Bpemsi B KauecTBe HOCHTeJei
HHpOpMaUHH npH paboTe B MAKETHOM peXHMe
NPHMEHSIIOTCS MarHHTHbIE JIEHTbl WJIH rHOKHe mar-
HHTHBIE JIHCKH.

ITpu nakernoii o6paborke docruzaercs makcu-
MmaarvHan 3pgexrusrocts ucnoavzosanus IBM.
Taxod pejcum O6CAYHUBAHUS MUHUMUSUDYET He-
PAYUOHANbHYIO 3a2pY3KY CPedCT8 BbILUCAUTENb-
HOU TexHuKu.

[llnpokoe pacnpocTpaHeHHe BbIUHCIHTENbHBIX
MalUIHH CHH3HJIO aKTyaJbHOCTb MAaKCHMaJIbHOH 3a-
rpyski OBM u BBIABHHYJIIO HA NepBbli naaH mno-
BbllIeHHE 3((HEKTHBHOCTH paboThl MOJb30BaTES,
riaBHeiM o6pasom HenpodeccHonasbHoro. C pe-
LIeHHEM 3TOH 3a]auH CBSI3aHO MOSIBJIEHHE W pas3-
BHTHE JIHAJIOroBOro pexxuma pabortel Ha IBM.
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JIuanoroBbiii pexxHm oGILIEeHHS C BBIYHCJIHTE/NbHOH MalliH-
HOil mpeamonaraerT HaJHuYHe JHAJOrOBOH CHCTEMbI, C T0-
MOIIBIO KOTOPO# MOJIb30BaTeJb MOJyyaer HEMoCpeACTBeHHbIH
poctyn k 9BM. Kak npaBu/io, OH JA€JHT MAUIHHHbIE PeCypehl
(WeHTpanbHBIA Mpoleccop, MNaMfATb, BHEUIHHE yCTPOHCTBA,
nporpammuoe oGecrieyenne IBM) ¢ apyrumu nosib3oBaress-
MH, UHCJEHHOCTb H COCTAB KOTOPBIX MOTYT MeHATbCs Gouee
WM MeHee cayuailHeiM o6Gpasom. B mpouecce 06paboTKH
3ajauM MoJab30BaTe/]b HMeeT BO3MOXKHOCTb HEMOCPeACTBEHHO
W OMepaTHBHO KOHTPOJIHPOBATH paGoTy MPOrpamMbl, MEHATH
pewieHHsi H Pa3HOOGPA3HTDH JeHCcTBUS TpH OOILIEHHH C
SBM. B03MOXHOCTH JHAJOrOBOM CHCTEMBbl H y106¢cTBO pado-
Thl C Hell BO MHOTOM 3aBUCAT OT 2ubKOCTU NOAb30BAHUA,
onpenessieMoil YHCJIOM Pa3JHYHBIX MPOIECCOB, KOTOpbIE MO-
IYT BBIMOJIHATHCSA C MOMOMULBIO CHCTEMBI.

Oprauusauus paGoThl C MalHHOH B IHAJIOTOBOM pPEXHME
npeanosaraet obuleHHe ¢ Hed Ha s3bKax, NpHOMHKEHHBIX K
€CTEeCTBEHHOMY, €O CKOPOCTbIO, G/IM3KOH K Temmy axajora ¢
yeJIOBEKOM, MPHYEM B HEKOTOpPBIX C/y4asix Ha ypOBHE onepa-
LLHOHHOM CJIOXKHOCTH, aJanTHPyeMoil B mpouecce o6UIEHHS K
onbITYy H KBaJH(pHUKAUMH MOJIb30BATEJA. Onepayuonnasn
CAONCHOCT® O03HAUAET CJOXKHOCTb JedcTBHH (onepauwi),
KOTOpble JOJIXKEH BBIMOJHHTH TM0Jb30BATENb ISl pelICHHA
NoCTaBJIEHHOH 3a/auH.

Jlasi paGoThl HAUHHAIOUIHX NOJb30BATENeH JOCTAaTOUHO
HMeThb CHCTEMbl C HE3HAUHTeJbHOH THOKOCTBIO MOJbB30BAHHS
U 0653aTeNbHO C MHHHMAJAbHO JOMYCTHMOM ONepauHoHHOM
CJIOXKHOCTBIO.

CpaBHeHHEe AHAJIOroBOr0 W MAaKETHOrO0 PEXHMOB HE Jaer
SIBHBIX MPEHMYLIECTB HH OJAHOMY M3 HHX Ge30THOCHTENbHO
thna pemaembix Ha OBM 3ajnau W KBaJIH(pHKAUMH MOJB30-
BaTesieil, OfHAKO B pPfi/ie CJAyuaeB JHAJIOTOBbIH PeXKHM HMeeT
HeoCMOpHMblE NMpPeHMYILEeCTBa.

HUcropuueckn 6Gojiee PaHHHA NMAKETHBI PEXHM OPHEHTH-
poBaH, B MEpBYI0 Ouepe/b, HA MOBbIIIEHHE 3arpy3KH LEHT-
panbubix ycrpoiicts OBM. JleficTBHTRNbHO, MPH HCMONb30BA-
HHH 3TOr0 pPEXHMa NPOUECcOp 3arpyxeH BbIMOJIHEHHEM
NPUKJAAAHBIX («I10JIE3HBIX») NpOrpamMm TNpHMEpPHO Ha 40—
50% G6osblie, YyeM B JHAJOrOBOM pexKHME. OGuiee Bpems
OT/IafKH NPHKAAJHBIX NporpamMm Mekbie (HHOrAa B He-
CKOJBbKO pa3) B AHAJOrOBOM peXHMe, OJHAKO CYyMMapHLIC
3aTparhl MalIHHHOTO BPEMEHH B 3TOM pexHMe B 4—6 pas3s
6osiblle, YeM B MaKETHOM.

3ajgaua NpaKTHYECKOrO OCBOEHHSI TMAKEeTHOro PpexHMa
M10X0 pa3GHBaeTCs HA MeEJKHe COCTaBJSAIOLIHE. [Tostomy
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fIpH €ro HCroJIb30BAHHH MHOrMe HauHHaloUlHe ObLIBAIOT Ha-
CTONLKO OGecKypaKenbl TpeGyeMbIM OGHEMOM HauaabHbIX
::agpgimu' NEPBLIMH Pe3y/bTATAMH, YTO NpeKpallanT padory

Huanoroselit pexum Jgyuwme npucnocobaen x paGore
HAYHHAIOWLAX H HeNpo(ecCHOHANbHBIX N0/b30BaTE/ICH, YeMm
nakeTHblil. Bpemsi ocBoenuss 9BM B sguasorosom pe>;(ume
KaK NMPaBHJIO, MEHbLUE, YeM B NAKeTHOM. JLHAJOr [OBbILIAET
JHTY3HAa3M H AKTHBHOCTb OOGY4alolIMXCS, B TOM YHCJE yya-
HHXCS CO CPeJIHHMH CIIOCOGHOCTAMHU, UTO OCOOEHHO BAaXKHO
npH UWHPOKOM BHEAPEHHH BBIYHCAHTENbHOH TeXHHKH. XOpo-
IIHE Pe3yJbTaTbl JOCTHralOTCs MPH €ro HMCNOJb30BAHHH H
cpeaH npmbeccgouanbnux noJib3oBareJiei.

JHanoroBolit pexxHM HHBEJNHPYET HHIHBHAyadbHble pa3-
JHUYHSL B OWIHOKAX H BpPeMeHH peLieHHsl 3ajay B CHCTeMe
«uesoBeK — IBM» 1o cpaBHEHHIO ¢ NaKeTHBIM pPeXHMOM.

[lpucymme paccMOTPEHHBIM peKHUMaM  MOJM0KHTEAbHbIE
KayectBa OObeJAHHSIIOTCH B COBPEMEHHBIX BbIUHCJHTEJIbHbBIX
cHCTeMAaX, KOrja BMecTe ¢ [0Jib30BaTe/siMH, paboTaloLHMH
B AHAJIOTOBOM PEXKHMe, HAa BbIYHCJIHTEJNbHOI MallHHe BbINOJ-
HAETCS OAHA WJIH HECKOJbKO «(OHOBBLIX» NMAKETHBIX 3ajau.

OKOHOMHMUECKHI ACNEKT 3aTPaT PecypcoB CJeAyeT olle-
HHBATb C TOUKH 3DEHMsI KAK 5KOHOMHH BPEMEHH M0J/Ib30BaTe-
asi, Tak u 3ddekruBHoctH pabGorel DBM. Yseanuenne ma-
IUHHHBIX PECYpPCOB MOXKET OKa3aTbCsl HEOGXOAHMBIM He TOJib-
KO JJIsl MOBbIlIEeHHS 3(PPEKTHBHOCTH AEATEJbHOCTH MOJb-
3oBaTessi, HO H JISl yJydqlleHHs TeXHHKO-3KOHOMHUECKHX
noKasareJied CHCTeMbl «4eJoBeK — JBM».

Paccmorpum, Kak meHsioTcsi 3atpatbl Ha 3Ty cicTeMmy ¢
pasBHTHEM d.?'yHKlLHOHaJlele XapaKTepHCTHK MallHHHOH
cocrasasiioumed  (puc. 2. 1). Kpusas [ coorsercTByer
CYMMapHLIM 3aTpatam Ha pa3paGoTKy IPOrpaMMHOi 1 anna-
PATHOH 4acTeH cHCTeMbl H ee 3KCIVIyaTauuio; Kpupas 2 —
HEeNoCpe/ACTBeHHbIM 3aTpa- ,
TaM noJb3oBaTtesst Ha 06-
lenne ¢ ABM pasi noayue-
HHS1 TpeGyemoro pesyJibTa-
Ta; KpuBasi 3 coorBeTcTBY-
€T noJinbiM 3aTpatam Ha
PaspaGorky u skcnayara-
zl:geM:leno;‘eKo-Mauumﬂoﬁ
it 5 uunimym 9THX
o ng)uxoumca Ha TOY-
08 ;ia 3TOMY NpH 3artpa-

MAaUIHHHYIO 4aCTb

Jampamst

~N
Sw

™~
Sz
<,

ludkocms  cucments
Puc. 2.1

23



CHCTeMbl, MEHbLIHX Z§, o6liHe 3aTpaThl Ha cHcTeMy GyayT
npesbllIaTh MHHHUMaJibHOE 3HauenHe Z}. Takum obpasom,
JONOJNHUTEbHBIE 3aTpaThl Ha co3jlaHHe YAOGHBIX annapart-
HbIX H MPOrPAaMMHBIX CPEJCTB, OPHEHTHPOBAHHBLIX Ha BeAe-
HHEe AKTHBHOTO JHaJora, MOTYT CHH3HTb OOLLHe 3aTpaTbl B
cHcTeMe «yeaoBek — DBMy.

CpeacTBa BLIYHC/HTE/ILHOH TEXHHKH aKTHBHO Pa3BHBAIOT-
cs1. TlosiBASAIOTCA HOBBIE TEXHOJOrHH MNpPOH3BOJCTBA KOMIO-
nentosB OBM u pa3paGoTKH nporpaMmHOro oGecrneuyeHus,
BHE/JPAIOTCS MEPCNEeKTHBHbIE aPXHTEKTYPHbIE H CXEMOTEXHH-
yecKHe peLIeHHsI TPH NMPOEKTHPOBAHHH H MPOH3BOACTBE BbI-
YHCJIMTEJNbHONH TEXHHKH. DTO BeJeT K CYLIeCTBEHHOMY pOCTY
5()(eKTHBHOCTH MPOH3BOACTBA  MAIIHHHOTO  KOMIOHEHTA
cHetembl «yesqoBek — OBM». B 1o ke BpeMsi CTOHMOCTb
yaca yeJOBeYecKoro Tpyjaa B obuiecTBe cO BpemMeHem Bo3pac-
taer. [lostomy peayibTupyollas Kpusas 3atpat (puc. 2. 1,
KpHpasi 3) CMECTHTCS TakWM 06pa3oM, 4To HOBBbIH MHHHMYM
3atpar OKa)ercs Ha rpadlKke NpaBee M HECKOJbKO HHXe
craporo (touka O’, kpusas 4). Takum oGpasom, noas Ma-
WHHHBIX 3aTPaT H rHOKOCTb BHOBb pa3pabaTbiBaeMbIX CHC-
Tem «uesoBek — DBM» Takxke OGDHEKTHBHO JOJIKHO BO3-
pacrarTb.

B 1HANOrOBLHIX CHCTEMaX, PeaJii30BaHHBIX Ha GOJIBIUHX
MallHHAX, 3HAUHTENbHAS 4YacTh 3aTpaT Ha pa3paboTKy npo-
rpaMMHOro obecrieueHHs MPHXOAMTCH Ha MOJAepiKaHue pe-
JKHMa pasjieJeHHsi BpeMeHH, CO3Jaiolilero y mnojab3oBaresie
HIJIIO3HIO MOHOTOJBHOH pa6othi ¢ DBM. B 1o ke Bpems
J0JIS1 TIPOrpaMMHOro obecrieueHnsi B CTOHMOCTH YHHBepCalb-
upix OBM jgocturaer 90% npH He3HAYHTEJbHOM pOCTE
MPOH3BOJHTENBHOCTH Pa3paGoTKH nporpamMm (MO HEKOTOPBIM
HCTOUHHKAM OHA He npesbiaer 3% B ro).

C pa3BHTHEM MHKPO3JEKTPOHHKH OKa3aJoCh BO3MOKHBIM
06'beIHHHTD MOJIOXKHTEIbHbIE KauecTBa JHaJOrOBOro pexumad
(HemocpeACTBeHHOe OGUIeHHe C BHIUHCIHTENbHOM MAaLIHWHOH M
yJOBJIETBOPHTE/NbHOE BpeMsi PeaKlHH CHCTEMbl) H MaKeTHOro
pexnma (MOHOMOJbHOE HCMOJNb30BAHHE PECypcoB 9BM
OTHOCHTE/NBbHO JelieBoe MaTemaTHueckoe oGecneuenue). Ta
KHMH KauyecTBaMH 006/1aJlalOT NepcOHajbHble KOMIMbIOTEpbI.
BbinosiHsieMble Ha Ga3e MHKpoOBM W OpHEHTHPOBAHHbBIE Hi
paGoty B AMaJjore c roJib3oBaTejsMH B KaKoH-1H60 OJHOH
WM HECKOJbKHX chepax HX MpopeccCHOHaJbHOH JAesiTesb:
HOCTH.

JNeKTPOHHbIE HIPBI SIBJSIOTCH YACTHLIM CJAYyYaeM HCroJb:
30BAHHSA JHAJOrOBOrO pexXHMa, OHH [OBBILIAIT CKOPOCT!
peakuuH, ypoBeHb ajanTauHH MO0Jb30BaTeJsi K HOBbIM HC
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MpPeABHAEHHbIM CHTYaUHsIM M B HEKOTOPBIX CAy4asx ero
TBOpYECKYI0  akTuBHOCTb. lllMpokoMy pacnpocTpaHeHHio
3JIeKTPOHHBIX HIP CrMoco6CTBYeT MHHHMaJIbHBIH ypPOBEHb
Tpe6oBaHHii K MOAroTOBKe nosb3oBatened. Bosmoxuo wHe-
CKOJIBKO MOAH(HKALHH 3/JEKTPOHHBIX HIp.

Urpbo Ha aBTOHOMHBIX YyCTPOWHCTBAX OTJIH-
yaloTCsl TeM, YTO Ha OJHOM YCTPOIiCTBE BO3MOXKHO MpoBeje-
HHe, KaK MPaBHJIO, OJIHOTO BHJA HIP 3a4acTyl0 C HECKOJIbKH-
mi BapHauuamHu. OOGblUHBIM SIBJISIETCS ABOHHOE HCMOJb30Ba-
HHe 3JIeKTPOHHbIX Hrp. YacTto HX KOMMVIEKTYIOT JOMOJIHH-
TeNbHBIMH OBITOBHIMH NpHOOpaMH: uvacaMH-GyAHJIbHHKOM,
TEPMOMETPOM, MHKpPOKasbKyJasitopom u T. n. HauGosee us-
BECTHBI CJIeLylOlHe Hrpbl: IWwaxMmarbl, gerckas urpa «Hy,
noroau!» u ap.

HUrpe, npoBOAHMBE C HCNMOJb30BaHHEM
TeJEeBH3HOHHON MNPHCTAaBKH, XapakTepH3ylorcs
6oJibIIHM pa3Hoo6GpasueM. [lnsi npoBeseHHsi HOBOH Hrpbl
JOCTATOYHO CMEHHTb KacceTy, MO3TOMY MO CPaBHEHHIO C Tmep-
BbIM THIIOM HIP HCIOJIb30BAHHE TEJENPHCTABKH [103BOJISIET
AMETb TMpPaKTHYeCKH HeorpaHHYeHHbli OGaHK [AOMAalIHHX
3/7IeKTPOHHBIX Hrp. OfHAKO TesieHrpbl OTJHYAIOTCS HEBbICO-
KOH aJITOPHTMHYECKOH CJOXKHOCTBIO H MOTYT CJYXKHTb TOJIbKO
JJisi OTPaGOTKH MOTOPHBIX HaBBIKOB.

Hrpo ¢ ncnoanb3doBanuem IBM nposoasitcs
Ha ChNeUHAJH3HPOBAHHbIX H YHHBepcasbHbix DBM, B TOM
Yhcle H Ha NepcoHaJbHbIX MHKpOKOMNbloTepaXx. Bank Hrp
B 3TOM CJyuae XPaHHTCH HA MArHHTHLIX HOCHTeJSIX; B Cre-
IHANH3HPOBAHHBIX MHKPOOBM wHrpnl XxpaHATCA Takke B
CMEHHBIX KacceTax MOCTOSIHHOrO 3aMOMHHAIOLIero yCTpoii-
crea (I13Y) uau nonynocrosiuHoro (mepemporpamMMHpyeMmo-
ro) samomuuawowero ycrpoiicrsa (I1I13Y). Kpome Toro,
CreuHaJH3HpoBaHHble HrpoBble MHKpoOBM kKommiekTyioTcs
OPraHoM ympaBJieHHs, BbLIMOJHEHHbIM B BHJE PYKOATKH C
AByMsi creneHsiMH cBoGojabl. CnekTp npHMEHEHHsI Hrp Ha
9BM ypespbiuaitHo WHPOK: OTPaGOTKA MOTOPHBIX HABLIKOB
(Hanpumep, npu o6yuyeHHH MAUIHHOMHCH WM CTeHOrpaduu),
O3HAKOMJIEHHE C OCHOBAMM Pa3JIHUYHBIX YUeOGHBbIX AHCLHIIHH,
yray6sennoe H3yueHHe OJHOrO H3 pas3jeoB AHCLHIVIHHbI,
Pas/MuHbie paspieKkaTesbHble HIPHI.

OneKTpoHHble Wrpbl YPEe3BLIYAMHO WHTEHCHBHO pa3BH-
Baioresi. C nosb3oit H HHTEPECOM 3THMH HIPaMH 3aHHMAIOTCS
JIONIH pa3Horo BO3pacTa — OT JAOLIKOJbLHHKOB 0 MEHCHOHe-
POB. Onnako ciesyeT MOMHHTb, YTO MEKTPOHHBIE HIPbl Upes-
:::ai’;loo asapTHbl M BpeAHbl NMPH YPE3MEPHOM YBJIEYEHHH

. TPHILATENbHBIM MOCJE/JCTBHAM OTHOCATCH: yXyAlle-
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HHe 3peHHs, OHEMEeHHe TMaJblieB, TIOBLIIIEHHAsT YyTOMJIsie-
MOCTb, FHMNOJMHAMHS H JAaxe HepBHble ctpecchl. [Toatomy
M10JIb30BATEJISIM YPE3BbIUAHHO Ba’KHO KOHTPOJIHPOBATHb CBOH
feficTBHS, a pa3paboTuHKaM 3JIEKTPOHHLIX HIp IpeaycMar-
pHBaThb pa3jiHuyHble GJOKHPOBKH, HalpHMep MO BpPeMeHH pa-
0OTBHI MPOrpamMmmsl.

2.2. MNMpasxna obweHns

HUcnonb3osanne IBM cBsizaHo ¢ pewieHHeM pas-
HOOOpAa3HbIX TEXHHYECKHX, MAaTeMaTHYeCKHX H OpraHu3a-
HHOHHBIX npoGuem. UMH ¢ GONBIIHM HIH MEHbIIHM YClexoM
3aHHMAIOTCSA CMEHHAJHCTH B 06JIACTH BBIUHCIHTENbHOH TeX-
HHKH. 3HAUHTEJbHO MeHee HCCJeNOBAHHBIMH OCTAIOTCS MCH-
XOJIOrHUECKHe H colHaJibHble ¢akTopul. B TO e Bpems ic-
C/Ne/IOBAHHSIMH YCTAHOBJEHO, 4YTO pasjHuyHsi B 3(PQeKTHB-
HOCTH JICSITEJBHOCTH OTAEJbHBIX MOJb3OBaTeNeH IMep e-
KPblBaioT pasjHunsi, o6yca0OBJeHHbIE THIOM H Xapakre-
PHCTHKAMH HCIOJIb3yeMOil BLIUHCAHTENbHOMH cHeTembl, [ToaTo-
My B UEJOBEKO-MAlIHHHBIX CHCTEMax B IepBylo ouepeib
BajXKHbl HE TMOTEHLHaJIbHble BO3MOXXHOCTH annapaTHo-npor-
paMMHOH KOMMOHEHTHI MO PEUIeHHI0 NPHKJAA/JHbIX 3aja4, a
npeaoCcTaBasieMble 3THMH CHCTEMaMH CEpPBHCHbIE BO3MOX-
HOCTH JJisi oGecnieyeHHsi 3 (eKTHBHOH paboTLl Mosb3oBare-
Jieil, B TOM 4HcJe HernpogecCHOHaJNbHbIX.

Paspa6arbiBaemble IHAJIOTOBbIe CHCTEMbl B 3HAUHTEJILHOH
CTeneHH OPHEHTHPOBAHBI HA NMOTPEGHOCTH HENpogeccHoHaJb-
HbIX noJb3oBaTeseii. Co3faHbl Ja)ke TakHe CHCTEMBI, KOTO-
pble HMHTHPYIOT MPHBLIUHYI0 pa6ouylo OGCTAHOBKY I0JIb30-
BaTe/Isi: MUCbMEHHBIH CTOJ, nanku ¢ Gymaramu H T. 1. B atux
YCJIOBHSIX Ba)KHO YMeHHe B MOJHOH Mepe 3(deKTHBHO
HCMO/b30BaTh MPEAOCTABJIsSieMble CHCTEMOH BO3MOXKHOCTH.

Kpome ukcTo npodeccHoOHaIbHBIX KauyecTB JJIsl IOCTHXe-
HHSl TOJIOXKHTEJIbHBIX pe3yJbTaToB mnpH o6iiensn ¢ IBM
Ba)KHbl M JIHUHBIE KauecTBa moJb3oBartens. B nan6osbei
CTEeNneHH CrNoco6GCTBYIOT yCHexy: HAacTOHYHBOCTb, HHTpaBep-
THBHOCTb (OOGpalleHHOCTh BOBHYTPb, OPHeHTALHsi HA coOCT-
BEHHbIe HJIEH), BHYTPEHHSI YNpaBjsieMOCTb MOJIb30BaTesl,
BBLICOKASi TEPINHUMOCTb K HeonpeaeseHHOCTH (0co6eHHO Ha Ha-
yajbHOM 3Tane paGoThl ¢ MALIHHOI), yMeHHe ObITb TOUHBIM
(ocobenno Ha 3asepiualollei cTajMH paGoTbl), CKPOMHOCTS,
crnoco6GHOCTb NMEePeHOCHTb CTpecc.

O611eHHI0 MeXAy JI0AbMH H MeXay uenoBekom H IBM
NPHCYLIH KaK OTJHYHTEJbHbE, TaK H o6uiHe yeprtbl. Bl
SICHUB, KaKHEe NMPaBHJa BeleHHsl JHAJIora sIBJSIOTCA OGUIHMH,
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a KaKHe — pDa3HbIMH, MOXHO 3HAYHTEJbHO GbICTPEE OCBOHTDL
JIAAJIOTOBYIO CHCTEMY.

[Ton duarocom Gynem NOHHMATbL HENOCPEACTBEHHBIH CO-
H3MEPHMBIA 1O CKOPOCTH C IPOLECCOM MbILJICHHS OGMeH
COOOLUEHHAMH MEXy ABYMS CYObeKTaMH MJsl JOCTHXKEHHS
ONpPEe/AeJCHHOH 1Le/H, MPH KOTOPOM B JI0GOH MOMEHT BpeMeHH
BO3MOXKHA CMeHa poJieil MHpopmaTopa W peunnuexta (npu-
eMHHKAa HHdOpMaUHH).

OCOGEHHOCTH BEJEHHs] AHAJOra MeXAy JIOJbMH B HEKO-
TOPBIX CJy4asix MOryT ObITb pacnpocTpaHeHbl Ha AHAJIOr
B cHCTeMe «4esoBeK — DBM».,

Berynast B oGuierse Apyr ¢ Apyrom, y4acTHHKH AMaJjora
NpecyaeyioT OnpejieeHHble LeJH: NbITAIOTCS NOJYUYHTh OTBET
HA KaKOH-JIHGO BOMpOC, MOJENHTBCS TEM, YTO HX BOJIHYET,
MPOH3BECTH ONpejeJeHHoe BleYatT/JeHHe, MPOCTO «CKOPO-
tatbh» Bpems. Muorue, Kpome TOro, B BajKHbIX cJyyasix 3a-
paHee INpOJlyMbIBAIOT «CLEHAapHii» JHaJjora, ¢ TeM 4ToObl ¢
GOJIbIIHM YCIIeXOM JI0CTHYb HameueHHOH uesu. [1o3Tomy Bbi-
JleJIHM CJIe/lyIOlllHe OCHOBHbIe 0COGEHHOCTH BeJIeHHSI JHAJIOra.

1. ¥ Berynaioumux B oGileHHe eCTb Onpeje/ieHHasi 1L e J b
H, BO3MOXHO, 3apaHee onpejeseH «CLeHapHil» jauaJjora.
B npouecce oGuieHHsi OGLIYHO BLISICHSIIOTCS LEJH, MHEHHS
YYaCTHHKOB AHaJOra no o6cyxaaemoi npobseme, BLIABJISET-
¢l OGULHOCTb M OTJIHYHE B3rasiioB. Kak nmpaBuio, MHHHMH-
3HPYIOTCSl OTJIHYMA B MOJAXOAAX K paccMarpHBaemoil npoG.Jie-
M€ H Jlake B OTHOIUCHHH K HeH, B TOM YMCJie H NMyTeM H3Me-
HEHHsI «CLEeHapHs» JHaJjiora.

2. YyacTHHKM JHMajora ajanTHPYKOTCH APYyr K
Apyry. B mpouecce auasora uiau Ha OT/JeJbHBIX €ro 3Tamax
Kax@Ablii U3 coGecelHHKOB BBHINOJHSET ONMpPEAeNEHHYIO pPasro-
BOPHYIO pOJib: OJMH CrpaliuBaer, JpPYyrod OTBeuaer; OJAHH
AKTHBHO MbITAETCS CKJIOHHTb APYroro K cBOeH TOUKE 3PEeHHS,
BTOPOH OTCTaHBAaeT CBOE MHEHHWE M T. /.

3. [lpoxcxoaur pacnpegeseune pasroBOPHLIX  podei,
KaXKAblH H3 Yy4aCTHUKOB JHAJIOra BBINOJHSET OMNpeaeseHHble
0O6sizaTenbCcTBA MO OTHOWEHHIO K TeMe OGLIEHHS.
B npouecce pepennsi aunanora pasroBopHbie PoJIH MOTYT He-
OAHOKpaTHO nepepacnpejensitbesi. OHH NOAYMHSIOTCS HOP-
Mam nosejenusi U JIMHIBHCTHYECKHM MpPaBHJIAM, T. €. NPHHH-
MaioT onpesesnennbie GopMbl, KOTOpPLIE, B H3BECTHON CTENeHH,
OKa3bIBalOT BAMSIHHE HA Pe3yJbTaT OTAEJbHBLIX (PpParMeHToB
HIH nuasora B uenom.

Bop:-unpmim}_ﬂe ¢bopmbl guasora u pacnpejesienie pasro-
e b 'rx posied BeayT K onpejeseHHOll mpejgckKkasy e-
H pe3yJsbTaToB AHaJora.
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H3BecTHasi MpeiCcKa3yeMOCTb Pe3yJibTaTOB AHAJOra aKTH-
BH3HPYET €ro y4YaCTHHKOB Ha BCTyNJieHHe B Te OGUIeHHH,
KOTOpblE MOTEHUHAJIbHO BEAYT K I0JIOXKHTEJIbHOMY pe3yJbTa-
TY H, Ha060pOT, 3aCTaBJSIOT H36eraTb KOHTAKTOB, KOTOpbe
MOTYT NMpPHBECTH K HEXKeJaTeJbHbIM MOC/IEACTBHUAM. YCHJHS,
3aTpauMBaembie Ha BCTyNJeHHe B OGlIeHHe U BeJeHHe JHaJo-
ra, B ONpeJAeJeHHOH CTerneHH MpOMNOPIHOHAJbHBI BaXKHOCTH
npearnosiaraeMblX pe3yJbTaToB JJISl €ro Y4aCTHHKOB.

5. YuacTHHKH AHaJora MHHHMH3HPYIOT CBOH YCH-
JIHSA, TpeANnoYHTasi BCTynaTb B OGILeHHSl C 3aBeOMO ofpe-
JICJIeHHBIM MOJIOKHTEAbHbIM pe3yabraToM. [Ipu 3strom 3auac-
TYIO [a)ke€ OXKHIAaeMblil MNOJIOXKHTEJNbHbIH Pe3yJbTaT MOXKeT
ObITb HHBEJHPOBAH MpejnosaraeMbiMH NpH OGIIEHHH OTPH-
1aTeqbHLIMH 3MOLHMSIMH, KOTOpPbleé MOTYT 3aCTaBHTb OAHOTO
M3 MOTEHLHAJbHbIX YYaCTHHKOB JHAJora oTkasaTbcsi OT 00-
LLeHHS.

Kpome BHyTpeHHeH JIOTHKH, NpHCYILeH CLeHapHIO AHAaJO-
ra, ycnex oGIlleHHS BO MHOTOM 3aBHCHT OT TOrO, B KaKOM
HACTPOGHHH BCTYNAIOT B JAHAJOr ero . yyacTHHkH. [lostromy
BHAuaJie Ba)XHO BBISICHHTb 3TO, JOGHTbCA A00pOXKeaaTesbHO-
ro OTHOIIGHHSI K ce6e H 3aHHTEepecoBaTh B Npejnojaraemon
Teme OGLIeHHS] BTOPOro ydyacTHHKa auasora. UpespbluaiHo
BAa)KHO H CaMOMY OTHOCHTbCSl 06poxeJaTelbHO K cobecen-
HHKYy. Oco6oe 3HaueHHe JJIsl KaXXJOro H3 y4aCTHHKOB JHaJIO-
ra HME€eT OLleHKa €ero pa3roBOPHOH pOJNH cobecelHHKOM.
[TosTomy BeieHHe AHAJOra B MOJOXKHTENbHOM 3MOLHOHAJb-
HOM TOHEe, BO3MOXHO O6JIHXKe K HHTepecaMm cobecelHHKa,
C MaKCHMaJIbHO BBICOKOH OGbEKTHBHOH OLEHKOH €ro poJiH
¢ GoJiblIeil BEPOSITHOCTBIO BeeT K JOCTHXKEHHIO XKejaemMoro
pe3yJabTarta.

6. JllonH 5MOLHOHANbHB H NpeyBeJHYEHHO YYBCT-
BHTEJbHBI K HEJIOOLleHKe HX POJIH, B 3HAYHTeJbHOH Mepe ¢op-
Ma OOlUeHHs OKa3blBaeTcsl JJISi HHX BaKHee COJAepKaHHs.
[ToBenenHe yyacTHHKOB AHAJIOra CYUECTBEHHO 3aBHCHT OT
BHELIHero BHJAa co6eceJlHHKa H ero yMeHHsl JepiKaTbCsl.

Kpome oTMeUeHHBIX CYLIeCTBYIOT, KOHEYHO, H JPYrHe 0CO-
GEeHHOCTH BeJEHHSl JHaJjora Mexay JioAbMH. 3aechb GbUIH
OTMeuYeHbl TOJIbKO HaHGoJiee cyllecTBeHHble AJIS lLeseil opra-
HH3alHH [AHajora B cHcTeMe «ueqoBeK — IDBM». ITyHkThl
| —5 mpHCcyllH Kak AHAJIOry B 4YeJIOBEKO-MaIUHHHOH CHCTeMe,
TaKk U 06uieHuio Mexay JioabMHu. [TyHkT 6 cBOMCTBEH AHAJIO-
ry B cHcreMe «uesoBeK — OBM» To/NbKO B TOH CTeneHH, B
KOTOpPOH pa3pabOTUYHKH AHAJOrOBOH CHCTEMbI CyMeJH Inepe-
AaTh CBOH 3MOLIMH BbIYHCJHTENbHOH MawuHe. [Tpu 3Tom Be-
aeHne auajsora ¢ OBM pernameHtHpyercsi 6oJjiee CTPOrHMH
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[paBH/IaMH H OTPAHHYEHHSIMH, YEM JHAJIOT MEXJy JIOAbMH.

Juanor yenosek — IBM npencrasiasier co60i pasHOBHA-
HOCTb HAJIOra, rje B KayecTBe OJHOTO H3 CyObeKTOB BLICTY-
naeT 4YeJOBeK, B KayecTBe APYroro — [HAJOroBasi CHCTEMA,
{1 O6MEeH HHTePAKTHBHBIMH MOCJAHHSIMH BeJeTCS B COOTBETCT-
BHH C 3apaHee OnpeieJeHHbIMH A3bIKOM H (POPMOH O6ILEHHS.

Jnst NOCTHXKEHHSI MakCHMaJbHOro 3sg¢ekra obuienus c
OBM BaXHO He TOJIbKO NMOCTPOHTb CBOH AHAJIOT B COOTBET-
CTBHH C HHCTPYKILHEH mo pa6oTe ¢ CHCTEMOMH, HO M TUlaTeJb-
HO MOArOTOBHTbLCS K BbIXOJAY HAa MAIUHHY H TPAMOTHO IpO-
aHaJU3UpPOBATL pe3yabTaThl ceaHca pa6orsl ¢ IBM. [losro-
My TMOJIE3HO PACCMOTpeTb AEHCTBHSI MOJIb30OBATeNsi HA 3THX
tpex (azax o6uleHHA ¢ BBIYHCJAHTEJNbHOH MalUHHOH BHe 3a-
BHCHMOCTH OT THIA HCMOJNb3YeMOH [QHAJOroBOH CHCTEMBbI.

[Tepeaxn paGoToi ¢ CHCTEMOMH HALO NPENKAE BCEro BLISICHHTH
ee Ha3BaHHe, (YHKUHOHANbHLIE BO3MOXKHOCTH, PexKHM paGoTLl AHANOrOBOII
CHCTEMBI, TOJUIePIKHBACMBIH BbluHCAHTENbHBIM 1ewTpom (BILL). Tlosesuo
TAKXe BBISICHHTb, K KOMY 00pallarbcs B cyuae BO3HHKHOBEHHs OpraHwsa-
LWHOHHBIX, TEXHHUCCKHX H JAPYIHX 3aTPY/HCHHH, @ TAKXKE NPHHATHI NOPSAOK
KkoHcyabrauni. Ecau rtepmunan ycrawosaen wa BLL wau B cneunanbno
060pY/IOBAHHOM JLMCIICHHOM KJacce, TO BbISICHHTH 3TO MOXKHO, O3HAKOMHB-
WHCh C MPeACTaBJICHHbIMH HH(POPMALHOHHBIMH CTEHAAMH, ONHCBLIBAIOUIHMH
opranu3auuio pa6otel BLL u ocHoBuble ¢yuxuun ananoronoii cucremst. Ecan
H TOCJIe BBIMOJIHEHHBIX AEHCTBHI YTO-TO HENOHSITHO, cheayeT O6pPaTHTHCA
K JPYTHM MNOJb30BaTeNsAM WJH K mepconany BLL.

[Tpu H3ayuenun onucaumusi AHaJOroBOil CHCTEMbl HAJAO BCErAA MOMHHTD:
ANl pelICHHs] KAaKOH (WJIH KakHX) NPUKIAAHON 3ajaud npeanosaraercs
HCMOMB30BAaTh JAaHHyl0 cucTemy. Ecaum wu3yuaemas auanorosasi cucrema
ANISL STHX LeJIeH HeNpPHIro/Ha, cJeflyeT BBISICHHTb, KaKHE elle CHCTeMbl Moj-
JIePXKHBAIOTCSA BLIUHC/HTEIbHBIM LEHTPOM.

Hlo ocBoenust AHANOroBOH CHCTEMbI Jyulle ee He KPHTHKOBATD, 4TOGbI
HE MonacTb B Hey06HOE MOJOXKEHHE H3-33 MJIOXOrO 3HAHHS OGbeKTa KpH-
THKH. He caenyer takxke nojseprath KpHTHKE OpraHusaimio paGornl BILL:
TIPH BCTYIVIEHHH B OGLUEHHE HAJI0 MOMHHTb O MyHKTe 6 NPHBEJEHHLIX Bbille
OCHOBHBIX OCOGEHHOCTeH BeieHHsi AHaJOra.

IIpu ocBoernu cucrembl 0coGoe BHHMAHHE HALO YACJHTb  YTOUHEHHIO
CBOHX JeficTBHA B TYmHKOBBIX CHTyaumsix. [locie H3ydeHus cHcTembl, 3a-
Ka3a TepMHHANLHOrO BPeMEHH H APYrHX MAauMHHBIX PecypcoB (AHCKOBOIl
AMATH, apXHBHOH MarHHTHON JIEHTBl M Ap.), NOATOTOBKH HCXOAHOTO Ma-
TepHana K nepsomy ceancy paGotsi ¢ IBM (nycth 310 Gyaer neGoabluas
NpoG/iemnast 3ajaua) MOKHO NPHCTYNaTh K paGote 3a TepMHHAJOM.

Bo Bpemss paGorn ¢ cucTemoil nonb3osa-
T&Ib NOJIXKEH NMOMHHTB, YTO OHA 3aUMILEHA OT OWHGOYHBIX
ReHCTBUM, KoTOpHe MOryT ee paspywnTh HJAH NPHUYHHHTD
flonb3oBarensim Gosbuwioi yuiep6. Ecaum cucrema Bce-Taku
Oyrer paspymena — suaunt ona MPOCTO HEYHAYyHO CIIpPOeK-
THPOBaHa, u B cienyiOIUHX BEpCHSIX Pa3paGOTUHKH O/ KHbI
yuects sty HepopaboTKy.
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B npouecce pa6oTbhl MOXeT BO3HHKHYTb CHTYyalHs, KOraa
MOJIb30BATENI0 HE SICHO, YTO OT Hero Tpebyercsi, KAKOBbI €ro
panbHelive aedcTpusi. B 6G0JbIUMHCTBE AHAJOrOBLIX CHCTEM
peann3oBaHbl QYHKLHH MOMOILH, OGPAaTHBIIHCL K KOTOPbIM
NoJb30BaTe/lb MOXKET [Peoj0JeTb CBOH 3aTPyAHEHHS.

Ilpu pa6ote c cHcremoii cienyer o6pallaTbCcsi K MalIHHe
3a NoMolbio. Ba)XHO NOMHHTH, UTO MAIHHA MOMOraeTt MoJb-
30BaTe/NI0 TOJIbKO B PYTHHHOH 4YacTH pabGoTbl, OCTABJAASA eMy
TBOPYECKYIO 4acTb paGoThl H MpHHATHe peuwenuii. Kpome To-
ro, y BbIYHCJHTEJNbHOH MalIMHbl OTCYTCTBYIOT SMOLHH, MO3TO-
My MHOrOKpaTHble MOBTOPbl H «HENOHATIHBOCTb» M0Jb30Ba-
Tess, KaK NPaBHJO, HE OTPAKAIOTCA Ha COCTOSIHHH JHaJiora
¢ 9BM.

Jlnanorosasi cucteMa MoxKet paboratbh B TemIe, MpeBbl-
wapoueM noTpeGHOCTH mnoJb3oBarteas. B 3Tom cayuae cae-
ayer paGoTaTb B CBOEM TeMIle, NpocMaTpHBas Bce coobule-
HHSI CHCTEMbl H He «TOoHsich» 3a DBM.

Hosble coo6lieHusi, BbljlaBaeMble CHCTEMOMH, CIeAyeT BHH-
MaTe/ibHO H3YyUHTb, BLIJI@JIHB T€ H3 HHX, KOTOpbIe BJIHSAIOT Ha
panbHeiiuii xon auajora. [Ipn HeogHOKpaTHOH Heyaaye Mo-
Je3Ho nepepopmyauposatb 3anpoc k IBM, mopoditH K
npo6siemMe ¢ Apyroi cTopoHbl. B ciyuae HeynauHOH MOMBITKH
BBINOJIHHTD (DYHKLUHOHAJNBHO CJOXHBIH 3ampoc cjaeayer pas-
6uTb ero Ha OoJiee 3JeMeHTapHble JeHCTBHS, YTO Jaer, Kak
NpaBUJIO, XOPOIINH pe3yJabTar.

[TonuMaHue JIOTHKH NOCTPOEHHS] MALIHHHOIO JHaJora rno-
MOJKeT MOJIb30BaTe/Il0, NMOJYyYHB yAauyHbli BapHaHT B3aHMO-
JIeHCTBHA B OJIHOM peXHMe H NPOBEeAs aHaJOrHIO, ¢ GOJbLIHM
yCrnexoM AOCTHYb pe3ysbTaTa B MOXOXKEeH CHTYalUHH Apyroro
pexxuMa paGoTbl CHCTEMBI.

[Ipu OTCYTCTBMH HOBBIX HJeH N0 OT/ajaKe MPOrpammbl
cJe/lyeT NpeKpaTHTb GecriofHbIe MONbITKH, YTOGbl He HCmop-
THTb MOJIyuyeHHblEe 3a CeaHC MpeABapHTEJbHbIE Pe3yJbTaThl.
He caeayer mbiTaTbCsl pelinTb Bce NpoGJeMbl 32 3KPaHOM:
ONBbIT MOKAa3biBAET, YTO 3TO, KAK MPaBHJI0, Maa03(PEKTUBHO.
HauGosiee mnpaBH/bHbIE peLIEHHS [0/1b30BaTe/Nb HAXOAHT
06BLIYHO 3a CTOJIOM.

B KoHue ceaHca HeoO6XOAHMO MOJYUYHTb pacrnedarkd, Ko-
TOpble MOTYT MOHAAOGHTbCS AJIA aHaJu3a pe3yJbTaToB pa-
60Tbl 3a 3KPaHOM AHCIJIes. DTO MOTYT ObiTh: TEKCT MOCJ/EA-
Hell BEPCHH MPOrpamMMbl, Pe3y/ibTaTbl TECTHPOBAHHA H T. A.

[Tocne oKOHYaHHUSA pPaGoOThl C CHCTEMO il
Heo6X0MMO MPOaHAJH3HPOBATb pe3y/bTaThl, €CJH 3TOro He
6blJIO C/e1aHO BO BpeMsl ceaHca, Ha MOPSALOK MOJIyUeHHBIX
pesHYHH. OwwHGOYHBIe pe3yJbTaThl MAallHHHOrO pacuera B
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GOJIbLIHHCTBE CJy4yaeB BO3HHKAIOT H3-3a OWHGOK MOJb30Ba-
rend. KpafiHe peiko OHH MOSIBASIIOTCS MM H3-33 MaUIHHHOTO
c6os1 HJIH H3-3a Bbixosa IBM u3 crposi. [Ipu 3tom omu6Ku
JIOCTHTAIOT, KaK MPABHJIO, HECKOJILKHX MOPSIAKOB, MO3TOMY HX
JIErKO 3aMEeTHTb.

Heo6xonuMo Takke aHaJH3HPOBATh Bech XOJA [AHAaJora c
9BM, 0coGeHHO B ciyyae OTPHUATEJNbLHOrO pe3yabTaTa, Haii-
TH CBOH OLIHGKH, HAMETHTb NMYTH HX yCTpaHeHHsi: GoJee je-
TaJbHO O3HAKOMHTLCA C JOKyMEHTalHeH Mo cHcTeme, npo-
KOHCY/IbTHPOBATLCSI CO CMElHaJHCTaMH, pa3paboTaTh HOBYIO
cTpaTertio Bejienusi auasora u 1. A. Ilocne peanuszanuu na-
MEYEHHBIX MEepONpPHATHA CcJeyeT NMOArOTOBHTb MaTepHas K
c/elyIOllleMy CeaHCy, a TakKe mjaaH paGoTbl 3a AHCIICEM.

Hrak, pesiomMupysi npaBuia BeleHHSI AMANOra, MOMKHO
NOCOBETOBATL BLIMOJIHEHHE CJEYIOUIHX PEKOMeHAalHil Kak
npH pa60'r€ ¢ 9BM, Tak H B OGLIEHHH C JIOJAbMH:

— 3HaiiTe, YTO Bbl XOTHTE;

— yMme#iTe caymartb cobGeceannKa;

— MOJIb3yHTECh MOMOWIBIO MPH 3aTPyAHEHHSX;

— oG6yuaiiTecb B mpouecce AHaJora;

— MepecTpaWBaiTech B mpouecce AHAJOra NpH Heyaauy-
HOW MOMBITKE YCTAHOBHTH KOHTAKT;

— aHaNu3HpyHTe pe3yabTaThl OGIIEHHS.

2.3. Tunbl guanora

B npuknanuoit ananorosoil cHcteMe MOXKHO Bbl-

JACJIHTb 1BA (DYHKLUHOHAJIbHBIX KOMIIOHEHTA:

— COGCTBEHHO NPHKJAJHYI0 CHCTeMY, C KOTOpo# pa6o-
Taer MnoJb3oBaTeJib;

— JIHAJIOrOBLIH KOMIIOHEHT, YNpaBJSIOUHI JHAJOrOM
MEXNY noJib30BaTeJeM H MPHKJAAHOH CHCTEMOI.

IIpumepamu npukAagHbIX CHCTEM SIBJSIIOTCS BCE CHCTEMB,
€ KoTopuiMH paGoraior nosnb3osatesn 9BM B cdepe cBomx
NPOdeCcCHOHaNLHBIX HHTEPECOB, — Pa3NHUHOrO PoAa aBToO-
MaTH3upoBaHHble cHcTeMbl ynpasiaenuss (ACY), cucrembl
aBTOMaTH3HpOBanHoro mnpoektHpoBanus (CAIIP), nakern
fMpukaanubix nporpamm (ITIIT) u ap. At cucrembl xapak-
TEPH3yIOTCsl TeM, YTO AHAJIOT BEAETCS! B TEPMHHAX MPOGIeM-
HOH 06siacTH M Ha BBIXOJAE MOJAb30BATENDb nosyyaer KoHeu-
HBl# Pe3yabrar, ABJSIOUHACS UeNbI0 ero OGIIeHHS C BbIYHC-
::T:;l::ou mawnHod. Hekotophie cuctembl moryr pa6oraThb
ol KKO B JIHAJIOTOBOM, HO H B NakeTHOM pexume. CemaH-
s OHEYHOrOo pe3yJibTaTa NpPH 3TOM HE 3aBHCHT OT HC-

Yemoro pexuma paGoThl.
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JIManorosblii KOMMOHeHT sIBJsIeTCA HAACTPOMKOH Hal
NPHKAAAHON CHCTEMOH W MOMOraeT Mo/b3oBaTe/I0 yTOUHHTD
MOCTAHOBKY NpoG/eMHOl 3ajaud, MpeiocTaBass AJsi 3TOro
COOTBETCTBYIOLLHE JIHHIBHCTHUeCKHe (opmbl H HaAGOp cep-
BHCHBIX (yHKuMii. [lHajor B 3TOM Cjayyae BeJeTCsl B TEPMH-
HaX AHAJOrOBOH cHCTeMbl W Ha3biBaetcsi meraduaaozon. Hc-
nosib3yemasi TEPMHHOJIOTHSI MPAKTHYECKH HE 3aBHCHT OT
npo6aemnoii o6nacti. Hanuuue B NpPUKIAJHOH cHCTEME pa3s-
BHTOrO METAAHaJIora JaeT BO3MOXKHOCTb M0Jb30BaTe/I0, 3HA-
KOMOMY TOJbKO € Mpo6JeMHOi 06JacTbio, noay4arsb Tpebye-
Mble pe3yJbTaThl 6e3 NpeJBapHTeNbHOrO AETAJbHOro H3yte-
Hus auaJgoroBoii cucrembl. [1osToMy noCTynHOCTb H pacmpo-
CTPaHeHHOCTb HCMONb30BAHUSA NMPHKAAAHOH CHCTEMbI BO MHO-
rOM 3aBHCAT OT KauecTBa [MOCTPOEHHA JHAJNOroBOi Hau-
CTPOMKH.

C yuetoM HaJHUYHS JABYX KOMIOHEHTOB B JIHaJIOrOBOH
cHcTeMe Ha pHc. 2.2 mpejcras/ena o6o6ulenHas cxema aJjro-
pHTMa mpocTelliero jpuajora c mawuHoi. [lpu 3Tom oaHo-
KpaTHOe MPOXOXK/EeHHEe MO OJHOH M3 BETBEH CXeMbl aJropHr-
Ma ot 6soka «Hauano» no 6aoka «Koueu» Wi 10 Bo3BpaTa
K HauaJy CXeMbl aAropuTMa GyjleM HasbiBaTh wazom duaio-
ea wiu tpan3axyued. lllar nuasora xapakTepH3yeTcs HHTe-
PAaKTHBHBIM B3aHMOJEHCTBHEM ueJiOBeKa ¢ 9BM, T. e. B naH-
HOM cJyuae B OTBET Ha BBOJ COOGLIEHHS MOJb30BaTeJs mnoc-
se ero 06paGOTKH AHAJOrOBOH CHCTEMOH BBILAETCS BBIXOA-
Hoe cooblieHHe, OTpaxaiollee COCTOSIHHE CHCTeMbl MJH AHa-
Jiora.

Jlnsi GoJsee OLICTPOrO OCBOEHHS JHAJOrOBOH CHCTEMBI
10J1b30BATENI0 HEOOXOAHMO 3HATb OCHOBHbIE THMbI AHAJOra H
(OpMBI €ro peajH3alHH HA BbIUHCJAHTEJNbHOH MalUHHE. Hau-
6oJiee H3BECTHbHI B Y€JOBEKO-MAalUIHHHOW cpeje cJaelyloliue
THNBI JHaJjora:

— MEHI0;

— ponpocsl, TpeGyioune orsera JA/HET;

— wabJion;

— npocToi 3ampoc,

— KOMaHza,;

— B3aHMOJIeHiCTBHE HA €CTECTBEHHOM SI3bIKe.

Menio — HauGosee pacnpocTpaHeHHbIH THI JHaJjora.
[pu o6palleHuH cHCTeMa HHHUHHPYET AHaJIor. Takum o6pa-
30M, LWIAr AHAJOra HAYHHAETCS C BbIJAUH CHUCTEMOH BXOJHOIO
coo6uiennusi. [Toc/e BbAauH NOJNb30BaTE/]e€M BbIXOAHOrO C006-
ueHuss ¥ o6paGOTKH ero CHCTEMOW wWar JWajora 3asep-
maercs.

B03MOXKHO HECKOJbKO (OpM MaUIHHHOH peajH3alHH JAaH-
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‘ Havano ,

Beog
coobuweHun

Mons3osarens

Cucrema
Bbigava H
BbIXOAHOrO 92ePHO CuHTaKcuuec-
coobueHuA KWit aHanu3
MNpasunsHO
HenoHATHO b
CemaHTnyeckuin
aHanu3
O6cnyxuBaHue
mertaguanora
Mertaauanor MoxaTHo
Koneu
Ananus Avanora
KOMMOHeHTa aua-
norosow cuc-
O6cnyxusanue f
s knaRioR pUKNaaHaA cucTema
cucTembl
Briaava coobutenua
0 KOHUe auanora I

Puc. 2.2

ggol‘gu'lr:::ﬂn::nora. Bo Bcex cayuasix B KauecTBe BXOAHOrO
o aB:KpaHe AMCIIEs BICBEUHBACTCS MOAMHOMNe-
- PaBHJIO, HyMEpOBaHHOE) (yHKUHH CHCTEMBI, pea-

KOTOpBIX BO3MOXKHA B TEKYIIEM COCTOSIHHH AHAJO-

ra,
gkoe BXOJHOe coobuieHHe GyaeM Ha3biBaTh MEHIO.
0m"m.rlbaona'rent. MOXeT BbIGpath TpeGyemMylo (yHKUHIO
2) :36c.neny|oumx OCHOBHBIX CrMOCOGOB:
a6opo
TypH; PoM TpeGyeMol AHPeKTHBH HJH ee aGGpeBua-
I~1679
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6) HaGopom HOMepa BbIGPaHHOH AHPEKTHBBI;
B) NOJBEAEHHEM Kypcopa B CTPOKY 3KpaHa ¢ TpeGyemoi

JHPEKTHBOH;
r) HaxartueMm ¢orocesekTopa B COOTBETCTBYIOLLEH CTPO-

K€ 3KpaHa.

Hau6osiee 5KOHOMHUHbIM MO 3aTparaM BpeMeHH M0JIb30-
paTensl siBASiETCS cnoco6 r), 3aTem crnoco6ul 6) 1 B). OnHa-
KO MHOT/Ja NMPUMEHsIeTCsl cnocob a), TaK KaK MpH ero HChoJb-
30BaHHH MPOHCXOIHT NMOATBEPXK/EHHE NHPEKTHBbl H BO3MOX-
HOCTb cJyyaifiHOro HaGopa coceiHed JHPEKTHBbl MeHbIIE,

yeM MpH APYrHX crnocoGax.
PaccMOTpHM MpPHMEpbl liara AHajaora ABYX BO3MOXKHBIX

¢dopmM peasH3auuH MEHIO.

Mpumep 2.1
fFi R

COOBWEHHE CHCTEMbI: BbIBEPHUTE TPEBYEMYH ®YHKUHK

1.BB0OA AAHHLIX

2. KOPPEKTUPOEKA MACCUBA

3, BbIBOA HHPOPMAUHH

4, YHHHTOREHHE MACCHBA
CONBWEHHE NMONB30BATENA: LZ )

Mpumep 2.2

s
BHEEPHTE TPEEYEMYN ®YHKUHI }

BEA

COOBWEHHE CHCTEMEI:
BBOA AARHHHA -
KOPPEKTHPOEKA MACCHER - KFNM
BLEDA HHPOPMAUMH -  ELIH

YHHHTOMEHHE MACCHBA - YHM
BbIH
\_ W,

COOBUEHHE NOMb30BATENA:

B o6Goux mpuMepax CHCTeMa Mnepedjer B PeXHM BbIBO/ !
uHpopmauud. Ec/iA BO3MOXKHO HECKOJIbKO BApHAHTOB BbIB!
Aa, TO B CJeAyIOUIMX Liarax AMajsora cucrema Oyaer yro'
HSATb: KaKyl0 HMEHHO HH(pOpMAUMIO, B KAKOM BH/IE H HA K

KOe YCTPOWCTBO Hal0 BBIBECTH.
I'paduuecKH AHAJIOr MOXHO MPEACTAaBHTb B BHJe rpag?

Ero ys/ibl COOTBETCTBYIOT NMOAMHOXeECTBY QYHKUHH cHCTeM!!

BHICBEUMBAEMOMY Ha 3KpaHe AMcIjes (BXOAHble coOGuI®
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HHSA), @ QAYrH, HanpasJieH-
Hble BHH3, — BO3MOXHBIM
anbTepHAaTHBAM MOJIb30Ba-
rensi (BBIXOAHBIE coo6LIe-
uust). [lpu stom uncao ayr
paBHO YHCAY mpenJsarae-
MBIX CHCTeMOH (YHKUHH.
Iyra BMecTe C BEepILIHHOM,
B3 KOTODOH OHa HCXOJHT,
COOTBETCTBYeT Iluary jua-
gora. Bepxuuii ysen (ko-
peHb) /lepeBa COOTBETCTBY-
er HauyaJbHOMY cooGbuie-
HHIO CHCTEMBI.

Ha puc. 2.3 npusenen
rpad auanora menio B Buie aepesa. Kopehb nepeBa (Bepx-
HHH y3eJl, COOTBETCTBYIOILHII HayaJbHOMY COOGILEHHIO Cll:v)lc-
TeMbl) H HCXOAfUIHE W3 HEro Ayr COOTBETCTBYIOT Llar
AHAJIOrOB, NMpHBEeJeHHbIX B nmpuMepax 2.1 u 2.2: npen.narae)-’
Mbleé B MEHIO (yHKUHH — Jyram jepeBa B }’lanpaaneunu
caesa HanpaBo. Ilocse Bbimosinenus wara auanora npume-
pa 2.1 uau 2.2 BxoaHoe cooGlieHHe (meHI0) CHCTeMpbl Ha
nucmyiee OyleT COOTBETCTBOBATH 3aLUTPHXOBAHHOMY Y3J
rpaga. Ilocne BuinosHeHus caepyiowero wmara nna.norz
CHCTEMA BLICBETHT OJHO H3 MEHI0, 0603HAYEHHBIX MPSIMO-
l}l'r(;nbﬂnxom. JlBHxenue BHH3 no jepeBy rpada Memo‘i; Ha-
ng:.:.eﬂnu NPHK/IAaAHOH CHCTEMbl Ha3blBAETCS <«IOrpyxe-
Bﬂﬂ:;ﬁﬂ;ﬂg:gu:n:ﬂ QYHKUHH, COOTBETCTBYIOIIEH COCENHHM
3 npnmanpnoﬁ cﬁ ¢ba, MpH MeTajuaJore WJH nocjae paborhl
ot CTEMOH HCMOJIb3YETCSI MEeXaHH3M «BCIJIbI-

ai o ) HO peaJii30BaTh JBYMs crnocoGamu:

§ Manor:nogamnbuum ABHXKEHHEM BBEpX MO Jyram rpa-
A&y ¢ynxﬁmoy:zlxi, CZ;Z?)(;E:ACTBEHHO cojepiKallero 3a-
. ¥ Llero ee B y3Jax, B KOTOpbI

l;t;roﬂer.:]%):u:n::penm, HCIIOJIb3YSl «TOTPYXKEHHE»; i
A mla.uorag rlOC?IeHHHM epexo/loM B KOpeHb JepeBa rpa-

e EAYIOLLHM MOTPYXKEHHEM.
Kalklfou stleKHo B:OpOH cnoco6a COOTBETCTBYET HAaJIHYHIO B
rpads. O PHEHTHPOBAHHOH K BeplIMHE JepeBa Jyrk
. AHAa H3 TaKHX Ayr u3obpakeHa

T e Ha pHc. 2.3 wTpH-
T::;Hz;n:mmcnnumm MOXKeT ObITb NpeACTaBJaeH MOJib-
8 oo M H3 JIBYX CHOCOGOB:

X OMHCaHHE COAEPXKHTCA TOJBKO B HOKyMEHTALHH

puknadwas cucmema

Puc. 2.3

30B3
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Ha cucrtemy (B 3TOM ciay4ae H3 N060H BeplIHHBl «BCIJIbI-
THe» MPOHMCXOJAHT, KaK MpaBHJIO, eZIHHOO6Pa3Ho) ;

6) Kpome AOKYMEHTALHH OJHA WJIH HECKOJbKO ajqbTepHa-
THB Ka)XJIOTO MEHIO CHCTEMbl ONMHMCHIBAET MEXaHH3M «BCIJbI-
THS».

Bonpochi, Tpebylouine oTBeTa JA/HET, siBasioTCS 4acT-
HbIM CJy4aeM [HaJora THIA «MeHIo», KOrja B umare JiHaJjiora
B KauecTBe aJbTepHATHB MOJIb30BATENIO Mpejsaraiorcs ABa

orsera: JTA u HET.
B AMa/NOroBoil CHCTEME BO3MOXHBI pasible peaH3alHy

oTBeTa IM0JIb30BaTeNs:
a) oTBeT Jaercsi C MOMOILbIO MepBbIX 6yks caoB JIA u

HET,;
6) B KauecTBe OTBETA HCMOJb3YIOTCH KakHe-HHOYlb CHM-
o, coorserctyiomne JIA u HET (nanpumep, 1u0);

B) orBeT HabGHpaeTcs MOJHOCTBIO (XA uan HET);

r) O/Ha M3 aJbTEPHATHB (JAA wan HET) npeanonaraert-
csl MO YMOJIYAHHIO B KOMOHHALMH C OJIHOH M3 Tpex OMNHcal-

HBIX peaJiH3alui.

Mpumep 2.3

CONEWEHHE CHCTEME: EYAETE NPOAONKATE FREOTH? - A7H

COOEWEHHE MOABZOBEATENA: | A

[locsie o6paGoTku coobue
HHSl MoJib30BaTess B MpHMep:
9.3 cucrema nepeijeT B HCXO/
HOe COCTOsIHHE.

Fpaduueckass HHTEpNpeTd
UMSi paccMaTpHBaeMoro THIlI
nuasora H3obpaxkeHa Ha pH
2.4 — sto rpad GuHapHOro At
peBa, H3 KaXJOro y3jia KoTop
ro BBIXOJAMT BHHM3 (K MpHKJA/
Ho#t cucTeMe) mno JiBé BeTBl
«ITorpyeHne» H «BCIJBITHC'
B 3TOM THMEe JHaJjora asaJj’
rHYHel MeH0. B jpaHHOM THI®
auagora aasi pabotbl ¢ mpl”
KJAAAHON CHCTeMOii MpHXOMHT

Memaduane2

lpuxnadnan cucmema

Puc. 2.4
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BBINIOJIHATD, KaK NMpaBHJo, 6OJibLIe INAroB MO CPpaBHEHHIO
AHanoroM THna «meHio». OCHOBHBIM JOCTOMHCTBOM BOM oc-
cos, Tpebyiownx orsera JIA/HET, siBasierca npocrora gu-
[OJIHEHHSl KaXXJ10ro OTAEJBHOrO 1iara AMaJiora.

Wa6a0H — 3TO HHHUHHPOBAHHBIA CHCTEMOH [HaJOr, Ha
Ka)X[IOM llare KOTOpPOrO CHCTeMa BOCMPHHHMaeT TONBKO
CHHTAKCHYECKH OrpaHHYeHHOe BXOJHOe COOGIUEHHE MO0Jb30-
paTeisi B COOTBETCTBHH ¢ 3ajaHHbIM ¢opmatoM. Kak u B me-
HIO, AHAJIOT HauyHHaeT cHcrema. [laHHbIH THN aMaJiora Hasbl-
BaloT TAaKXe MapaMeTpHuyeckod cHcreMmoi. BoamoxkHble Ba-
pHAHTBl OTBETA NOJb30BATEJsl OrpaHHYHBaAIOTCA opMaramu
npeAbABIseMbIMA eMy Ha ancnuee. [Tostomy ruGkocth noab-
30BaHHsl CHCTEMOH C [Ha/JoroM TaKOro THIA OTHOCHTEJbHO
HEBBLICOKA, O/IHAKO JIOCTAaTOYHO HH3Ka ee olepalHoHHas
CJIOXKHOCTD.

M3 HECKO/NbKHX BO3MOXHBIX BAPHAHTOB peajH3allHH Ta-
KOro THMAa JHAaJIora Ha30BeM /[Ba:

1) ykasanue cHcremoH Ha 3KpaHe aucisess ¢opmara
BBOJHMOTrO M0JIb30BaTe/ieM COOOIIEHHS;

2) pesepBHpOBaHHEe MecTa JJisi COOGLLIEHHSI MOJb30BaTe-
i B TEKCTe COOGiIeHHA CHCTEeMbl Ha 3KpaHe aucrnJes (Ha-
npUMep, C MOMOILbIO MOJISI MOBbIIIEHHOH APKOCTH) .

[la6s0H 06bIYHO HCNONB3YeTCs AJsi BBOJAA AaHHbIX, 3HA-
YeHHSI KOTOPLIX HJIH «Npo3payHbl» (HampHMep, 3HaueHHe mo-
Jla MpH 3aNOJIHEHHH aHKeTbl WJH TeKyllas farta), HJH SIBJAS-
10TCA NpO(eCcCHOHANbHBIMH TEPMHHAMH H n03'ro;wy OHH H3-
BECTHbI noJsib3oBatento. OnHako GpopMbl MogaUH 3THX AAHHBIX
lllgsgnpeue.nmo*rca HX 3HauenussmMu. Hanpumep, nara 1 uions
o l:'o:z; MOXeT ObiTb BBeJleHa B CHCTEMY B 3aMHCAHHOM
o oJiee KOMNakTHbIX ¢opmartax: 87/182 (182-if nenb

roaa), 87/07/01, 01/07/87 u ap. CumBoan «/» 3jechb

:((:)nonbsyeTca B KayecTBe pasjenuTensi. 3HaueHHe 1o0Jja

JKHO BBECTH [MOJIHOCTBIO, HAlpHMEp: «MYKCKOH» COKpa-
WEHHO — «MYXX» H N0 nepBoH OGyKBe — «M».

Mpumep 2.4

-
COOBUEHHE CHCTEM:: PREAWTE BAUM RAHHYE B CAEAVUER )
CTPOKE B 3ARAHHOM SOPMATE

CCIDKMOOTDM

CMPAMOY T ONEHHEKK 0=
OTBETCTEYWT NONAM
NOBHWEHHOM APKOCTH
HA 3KPAHE AMCMNEAY
COOEWEHHE NONE20BATENA:  (C3ADKME00M

(B OTPOFMATHFOBAHHOM
\_ NONE > J
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Mpumep 2.5

COOBWEHWE CUCTEMbIt ANAATE AATY B SOPMATE AR/MM/TT

COOBWEHME TOM20BATENA: | 010787

I'paduueckH AHAJIOr THNA «1abJoH» MOXHO HHTeprpe-
THpOBATh € MOMOULbIO rpada, MpHBEAEHHOro Ha pHC. 2.5.
M3 Kaxaoii BepliHHbl rpaga BHIXOAHT MO ABe AYTH. Hyra,
Hanpasasioulasicss K Clefyiouemy y3Jay, COOTBETCTBYET Ce-
MaHTHYECKH MPaBHIBHOMY COOGLIEHHIO noJb3oBaTend, a Ay-
ra, 3aMblKalolLasicsl HA OJHOM y3Jie, — CeMaHTH4YECKH Herpa-
BHJIbHOMY COOGIIEHHIO MO0JIb30BaTes. [Ipu mHeBepHOM C€O0G-
LleHHH cHCTeMa BBAACT TMpeaynpexjenue 06 ownbke H
ocTaHercs B HauaJjie TeKyllero wiara auaJjora.

Ha puc. 2.6 npoMaMOCTPHPOBaHA peann3aiuus NpHME-
pa 2.5 ¢ NMOMOULbIO ABYX THNOB JHAJOra: MEHIO H wabsouna.
W3 pucyHka BHAHO, 4TO B JaHHOM cay4ae 6oJiee KOMMAKT-
HbBIM H YIOGHBIM ISl mosb3oBartess Oyaer AuaJor THOa
«1wabnoH».

Kaxjaomy ¢parmenty cooGuienns, 3alaHHOMY cBoei
yacTbio opmara, COOTBETCTBYET LIar Axajora MeHio. B npu-
mepe 2.5 — 310 «roa» (popmat I'T), «mecsiu» (¢popmat MM),
«nenb» (popmar ).

[pHHUHNHAJBHBIM OTJIHYHEM HCMOJb30BaHHA wabsoHa B
npumepax 2.4 u 2.5 siBasieTcs TO, YTO B NpHMEpE 2.4 BBO-

ASITCA  CeMAHTHYEeCKH  He3aBHCHMbIC

(A MANOrOBOH CHCTEMbI) JaHHBIE,
@ a B mnpumepe 2.5 — CeMaHTHYECKH

3aBHCHMBbIE: YHCJIO JHEeH 3aBHCHT OT
Mecsina, a yheJao AHed B (despase 3a-
BHCHT elle H OT roja.

MpocToit 3anpoc siBJsieTCA HaCT
HbIM cayuaeM wa6nona. OGbIYHO HC-
MoJib3yeTcsi B PasjH4yHOro poaa asTo
MATH3HPOBAHHBIX CHCTEMax mpH c6ope
nauubiX. [Tosib3oBaTesio MpeaocTasJs

Memaduanoz

O
O

LAHHBIX MO ¢opmary, 3ajaHHOMY CH
cremoii. Becb AHaIOr CBOAUTCA K O
nomy mary. Popmat MOXKeT BHIBO

lpusnadwas

cucmema

caH TOJIbKO B PYKOBOJACTBE IO pa60T‘

Puc. 2.5 ¢ CHCTEMOH.
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eTcsl BO3MOXHOCTb BBOJHTbH MacCHF

JIATbCA HA 3KpaH, a MOXeET OGbITH OMH-

Hebucoxocwsii

S

S

X

Hulbops - 1
Lexadps 15
S

N

Waz dvanoza : flews S
8O

§

S|

Uz dvanoea :

Jabepusenve odpadommy dams

N )
—O-
Mewg Wadrow

Puc. 2.6

cucgﬂ%%mu 3anpoc — 3TO THN JHAJIOra, HHHIHHPYeMblii
- H COCTOSILUHH H3 OJHOTO I1Iara, rjae MoJb30BaTeJio
urelﬁl:T;anﬂeTm BO3MOXHOCTb BBeCTH 6oJiee 0OJHOr0 coob
0 3apaHee omnpenejeHHOM i i

. ooy y CHCTEMOH eauHOMY ¢op-
Huanor 3apepwaercs «BemabITHEMS, KOTOpO€e BbINOJI-

o

Mpumep 2.6
CODEWEHHE CMCTEMM: rE:BUnHTE RAHHLE B COOTEETCTEMM ?
SARAHHLM $OFMATOM
(TOrOAHNE RETANKL TEPAK
COOBWEHHE NONEZOBATENA: | (M4ZF0AHLE AE TAMM.| ZEFRIK
BIIMOLHLE RETANHBEFAK
\ EOFOAHHE AETANMMDERAK J

ll P HMeYyaHuu (5 CHMSOJ'I HCMOJIb30BAH B JNAHHOM CJI yyae B Ka-
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Ipa¢uueckasi HHTEpNpeTalus NpocTo-
Memaduarz o sanmpoca npuBeieHa Ha puc. 2.7. )

KomaHpa — 3TO HHHUHHPOBAHHBIH
noJb30BaTeNeM THI JHaJjora, MpH KOTO-
pOM BBIMOJHACTCA OJHA H3 JOMyCTHMBIX
Ha JaHHOM llare JAHajaora [AHPeKTHB
(komMaHA) moJib3oBaTess.

Ha6Gop MROMyCTHMBbIX KOMaHH, Kak
NpaBHJIO, OTCYTCTBYET Ha KpaHe, OAHAKO
. [IOMOILbIO CMelHa/bHbIX JAHPEKTHB ero MOXKHO BblPeC'l:
11 O3HAKOMJeHHsi. B cayuae 3ajaHusi HEAOMYCTHMOH 1106
PEeKTHBBI  BbIaeTCsi  NpeaynpepHTe/bHOoe coodmeuuemara
piu6Ke, H CHCTeMa OCTaercsi B Hauajne TeKyllero

nuaJiora.

Npuxnadnan
cucmema

Puc. 2.7

Mpumep 2.7

COOEWEHHE NOMNb30BATENAS BBECTH ARHHEIE

COOBWEHHE CHCTEMb: 2ARAATE POPMAT

IpaduueckH JaHHBIH THN 3anpoca MOXET GBITh n2p§1)1-
cTaBJeH C MOMOLLbIO OPHEHTHPOBaHHOrO rpada (pu“c).(cﬂ. H:.i
XapakTepHbiM SABJSieTCA HajHuHe AyT, 3aMHKal0mHeJIOI'I 8
ka)xjaoM ysae rpaga. Takue Ayrd COOTBETCTBYIOT y
THMBbIM JHPEKTHBAM Ha JaHHOM liare aHajora.

B3aumoaeiCcTBHE HA €CTECTBEHHOM fA3bIKE BO3HHKAeT Mo u::::ea::’-‘
Be noJb3oBaTesi. DTOT THN AHAJNOra Hajaraetr HaWMeHbliHe orp
Ha ¢opmy BeneHus oOGlULeHHS CO
CTOPOHBI  10JIb30BATE/A, KOTOPOMY
NpeocTaB/IseTcsi BO3MOMXHOCTb CBO-
Goiano  BbIGHPATbL  (POPMYJIHPOBKY
3a/lau, HCMOJb3ys eCTeCTBeHHbIH
A3bIK. B CBSI3H C HEOHO3HAUHOCTBIO
ecTecTBeHHbIX F3bIKOB CO CTOPOHbI
CHCTeMbl BO3MOXKHbI BONPOCHI, yTOY-
Hsoune GopMyJHPOBKH T0Jb30Ba-
Teast W lpejAMeTHylo 06JacTb pac-
cmatpuBaemoil npoGaembl. B3aaumo-
[eHCTBHEM HA €CTeCTBEHHOM SA3blKe
GyaeM Has3biBaTb THN  JHAJOra.
MHHIMHPOBAHHBII NOJb30BATENEM H
NpHBOASAILUKA K pEWEHHIO MocTaB-

Memaduanoe

il NeHHOll WM 3ajauH, Koraa oblueHHe
CO CTOpPOHBI MOJb30BaTe/si BeJeTcs
Puc. 2.8 Ha ecTEeCTBEHHOM f3blKe.
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Hayunble ®  Texnuueckue al 07

TPYAHOCTH CO3/laHHA CHCTEMBI,

B3aUMojeicTByOLEeH ¢ noabio-

BATEJIEM Ha eCTeCTBEHHOM $i3bl-

Ke, TMPHBOASAT K peasiH3aunu

KBa3HECTECTBEHHOrO  (MOXOXKero

Ha eCTeCTBEeHHbI) HiaH npobaem-

HO-OPHEHTHpPOBaHHOro (ana 06-

IIeHHA B OLHOH y3KOW npobJiem-

HOH oGsaacTh) s3bika. [lostomy

Mno/ib30BaTe b J0JKeH GbiTh ro- Puc. 2.9

TOB K TOMY, 4TO AHaJO0rosas

CHCTEMA He pacnosHaeT 3anpoc ¢ MNepsoro pasa (ecAH pacrno3Haer ero
BooGute). PasBHTHEe [HA/NOrOBBIX CHCTEM B HANPAB/JECHHH MOBHILEHHS HX
HHTEJIEKTY a/IbHOCTH NPHBOLHT K MOBBILIEHHIO KX THOKOCTH H aaanTHBHOCTH,
a CJ/Ie]loBATe/IbHO, H Goblledl BOCIPHHMYHBOCTH K 3anpocaM Ha KBasHecTe-
CTBEHHOM $i3bIKE.

I'paduueckas uutepnperaunss B3aHMONENCTBHS HA eCTECTBEHHOM H
KBA3HECTECTBEHHOM f3bIKaxX MpHBejaeHa Ha puc. 2.9, a, 6 COOTBETCTBEHHO.
OraiHunTeNbHON 0COGEHHOCTbIO rpaa AHAJOra HA eCTECTBEHHOM Si3biKe
ABJACTCA Ha/H4YHE NapHbIX MPOTHBONOJNOKHO HaNpaB/ieHHbX Ayr rpada
MeKAy J0GHIMH NapaMi y3JloB (Ha pHCYHKe Kaxjas napa NPOTHBOMOJIONK -
HO HanpaBJeHHBIX Ayr 0603HayeHa ONHOH HCOPHEHTHPOBAIHON Ayroi).
Ipap ananora na KBaswecTecTReHHOM SI3bIKe SIBJSETCS OPHEHTHPOBAHHBIM,
XapakTepHas ero 0cOGEeHHOCTb — HAJHYHE B K4 K 1O M yale Jyr, 3ambl-
KAIOUHXCA HA S5TOM e y3Jie, YTO COOTBETCTBYeT HEeJOMYCTHMbIM JHPEKTH-
BAM HAa JlaHHOM ware Axazora. B otawuie ot rpada amanora na ecrecrt-
BEHHOM fA3LIKE HA KBA3HECTECTBEHHOM He BCe Maphl Y3/10B COEAHHEHB NPOTH-
BOIMOJIOXKHO HANPaBJEHHLIMH AYraMmu.

AHANH3 ONHCAHHWIX THNOB AMANOra MOKA3bIBAET, YTO npHMeHeHHe
TOJIbKO O/IHOTO H3 HHX (32 HCKJIOUEHHEeM MOC/Ie/IHEr0) He MO3BOJISIeT CO3AATh
A0CTaToOuHO THOKYI0 H 3((eKTHBHYIO CcHCTemy. Paccmorpum  nekoropbie
OrPaHHYEHHST HAa CTPYKTYpPy JAHAJIOra, HaKNaJAbiBAEMble DA3HBIMH €ro TH-
nam;

a) Bonpochl, TpeGyouine orsera JIA/HET — mana 3¢ deKkTHBHOCTD
AHanora, BeqHKAa H3GBITOUHOCTL rpada AHAJNOra NPH YCAOKHEHHH Tembl
OGUIeHHs, Ype3MEPHOC HX HCMOAbL3OBAHHE NPHBOAHT K nepeyToMaeHnio
N0/1b30BaTEJIs;

6) wabaon — 3deKTHBEH TONBKO B cayuae BBOAA ¢parvenTa Tabanu-
HBIX A@HHBIX, PH OTPaHHYEHHOM (OT ABYX /IO YeThipex) BbIGOPE BOIMOMKHBIX
4/IbTEPHATHB H MaJIOM YHCJe [aroB JHaNora;

B) KOMaHAa — Mana 3(QEKTHBHOCTb NPH 3HAUHTENLHOM UHCJIe (He
MEHblIe MATH) WAroB JAHAJNOra H aJbTEPHATHBHBIX KOMAHA HA KaXKAOM
ero ware.

Hcnonb3osanke B 1Han0roBoii cHeTeMe HECKOJALKHX THIOB JHAJIOrA MO-
BBIAET THOKOCTb CHCTEMBI M CHHXKAET ee ONepauHOHHYIO CJO0KHOCTD.
PaGorasi ¢ ananorosoii cuctemoil, 1101b30BaTeNb 10KEH ObITH FOTOB K TO-
My, 4TO €My NpHAETCA BCTPETHTbCS € HECKOJbKHMH THIIAMH JHaJjora, B
TOM HHCJIe H C TAKHMH, KOTOpbie He GbIH OMHCAHBl B 3TOM pa3sjede.

Bonpocw gna camonposepkn

2.1. Kakasi cocTapnsiiollasi BbIYHCIHTENLHON CHCTeMBI JellieBJie: npor-
PaMMHas WM annapartHas?

2.2. B ueM NpHHUHNHAJbHOE OTJHYHE AHANOrOBOrO pekuma paGoTsl
¢ 3BM or nakernoro?
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9.3. HazoBHTe OCHOBHBIE TepMHHaJbHBE YycTpoiicTBa npu paGore B FNABA npvonmeuue AManora

HAJIOrOBOM H MAKETHOM peXHMaXx. k : 3
8 2.4, Kakoil pexnM: NaKeTHbIi HJIH JHANOrOBbIH, GoJee SKOHOMHUEH:

a) Mo HCMOJIb30BAHHIO annapaTHbIX CPeCTB;
6) 1o norpe6G/eHHI0 NPOrpaMMHbLIX CPeCTB;

< ens?
B) MO 3aTpaTaM BPEMEHH MOJb30BaT e 310 Yon b o
2.5. INpuBeaHTe MPHMEpP AHAJIOrA HA ECTECTBEHHOM 2 iy 308 .
2.6. B Kakux cJyyasix npH MOCTPOEHHH JHAJOTOBOH cHeTeMbl Hesdd PYHKUHOHANBLHOM KnasMarypsi

- . Y 5
THBHO HCIO0JIb30BaTb MPOCTOH 3anpoc, a B KAKHX MEHIOr

i eNeHHsl AHS HeaeaH (MOHeleJbHHK, :
%kasfe:’r?::)m:";zB?{Tl-donf(r;::i ngeﬁ“u HCNoJb3ysl 3HAHHA O THMax B npouecce mnepBoHayaJlbHOrO O3HAKOMJIEHHS c
s B s

AHCIJIEEM OCHOBHO? BHHMaHHe Y/e/seTCH H3yue-
JHaJiora.

2.8. Hapucyiite cxemy ajqroputMa wwara AHanora aasi MeHio. HHIO KJaBHaTypbl H NMPHOOGPETEHHIO HABBLIKOB pa-
6oTbl ¢ Hell. [leACTBHTENbHO, YeM Jiyulle Mmosb3o-
BaTe/Jb 3HAET KIABHATYPY, TeM Jyulle H GbicTpee
OH HaOHpaeT Ha 3KpaHe JuchJesi TpeGyemblii
TEKCT. 3a/laluMCcsi BOMPOCOM: KaK 4acTto npHXO-
AHTCS HabHpaTb Ha KJAaBHAType OJHHAKOBbie
KOMOGHHAUHH CHMBOJOB (CJIOBA, CJOBOCOYETA-
HHS) ?

Otser Ha 3TOT Bonpoc HeonHo3HaueH. Bce 3a-
! BHCHT OT cojaep>KaHHsi HaGHpaeMoro Ha KJaBHa-
1; Type Tekcta. [lns mporpammbl Ha anropHTMHue-
| CKOM sI3blKe XapaKTepHO HaJIHYHe MOBTOPSIONIHX-
s Csl KJIIOYeBbIX C/IOB (Ha3BaHHi onmepaTopoB H me-
. pemeHHbX). [lo3ToMy B npHMeHeHHH K TeKcTam
‘ Nporpamm A0BOJILHO YacTO NMPHXOAHTCH HabHpaTh

oaunakosbie caoBa. [lpeacraBum Teneps, yro
Nno/b30BaTe/ b HaGHPAeT TeKCT Ha KJaBHAType
CO CKOpPOCTBbIO Xopouled MaumHHHCTKH. OpHako
HEOrpaHHYEHHO YBEJIHYHBATb CKOPOCTh MeYaTaHHsl
HeJIb3sl, TAK KaK (PH3HYeCKHE BO3MOXKHOCTH 4YeJio-
BEeKa orpaHHuenbl. MoxHo ckasaTb, 4TO py4Hou
6600 C KNaBHATYpbl HMEET CPaBHHTEJNbHO HH3KYI0

! NIPOH3BOJHTEJbHOCTD.

CywecTByioT  onTHueckHe  CUMTHIBalOILHE
ycrpofictea. OHH 1103BOJISIIOT PAacno3HABaTh Jaxe
PYKONHCHBIH TEKCT, HAaNHCAHHbIH AOCTATOYHO He-
pa3GopunBo. ¥Yxe pa3paGortans ycTpoiicTsa pac-
nosxHaBaHus peud. B Gynyuwem cpeacrBa o6uie-
Husi ¢ IBM nosyuat texuuueckyio NOJePKKY —
MOXHO Oyaer roBoputh ¢ dBM, npeanarats eif
NPOYHTATL CBOH PYKONHCH, O6LIATBHCS, KAK C ye-
noBekoM. OnHakKo mnoka 3TH ycTpokcTBa Maso
pacnpocTpaHeHbl H npuH ob6uexHHu ¢ IBM uante
BCEro MOJb3YIOTCA AHCIIEeM ¢ KaaBHaTypoii. Kak
e MOBLIATD MPOH3BOHTENBHOCTb PYYHOTO BBO-
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na? OpuH M3 Cnoco60B — HAYYHTHCS meyararb «cJienbiM»
pecaTHnanbiuesbiM MeTonom. [las sToro HyXHO npOHTH KypC

mamuHonucu. Jlpyro# crnoco6 (nonoaHsA0UKHA nepBblii) —

HCMIONB30BATh (YHKIHOHAIBHYIO KIABHATYpY, MpeACTaB/sio-

1yio coGoil Ha6op CrelHalbHbIX KIaBHLI HIH cpeacTs, o6ec-

[IeuHBAIOLIMX CrELHaJbHOE HCMOJb30BaHHE O6GbIYHBIX KJ1a-

BHLI, MpeJHa3HAYeHHbIX JUIsi TOBbBILICHHS NPOU3BOJHTE/b-

HOCTH PYUHOrO BBOJAA C KJIABHATYpbl JHCIES. CrneuuaJjbHble
KJIABHLIH 30T BO3MOXHOCTb MOJb30BATEJIO Mpex e BCEro
YCKOPHTb BBOJ HH(pOPMALHH. [pu 3TOM AHA/OroBas CHCTe-
Ma, ¢ KOoTopo#i 0611aeTcsl Mo/ib30BaTelb, HMEET BO3MOXXHOCTb
pasanuaTh OGbIUHbBIE H QYHKUHOHAJILHLIE kaaBuwu. Kak npa-
BHJIO, (PYHKIHOHA/bHbIE KJIABHIIH HMEIOT OTJ/IHYHBIA OT OC-
TafbHbIX KJABHII KOJ; MOXeT GbiTb JONOJNHHTE/NbHASA unoop-
MALHS O TOM, 4TO AaHHas KAaBHwa — QyHKUHOHANbHAS.

PasaHuaioT ABa Npolecca BBOJAA: PY4HOH C KAaBHATYpHI
# (yHKLHOHAJIbHBIA.

Ecan npu pydyHOM BBOJE HaxaTHe KaXXJIOH KJIaBHLIH
KJ1aBHaTypbl O3HauaeT BBOA cooTBeTcTBYIOlEeH OGYKBbI
(ee Koma) M TOJNBLKO, TO MPH PYHKUHOHAILHOM BBOJlE MOXHO
BLIMOJHHTL Jio6oe [eHCcTBHe, OTIHYHOE OT BBOAA GYKBbI.
Maso Toro, GyHKUHOHA/NbHAA KiaBHaTypa M CO3/aHa AJA
TOro, 4To6bl BBHIMOJHATH CrelnHalbHbIe neiicreusi. Paccmot-
PHM OJIHO M3 HHX — pe3epBHpOBaHHE kaoueBbix caoB. Kax-
foil onpejeaeHHOH GyHKUHOHANBHOH KJlaBHLIE MOXHO CO-
[OCTABHTL OMpeJeJeHHOe K/loueBoe CJIOBO f3blKa Mporpam-
MHPOBAHHSA.

JlonycTum, Ha KiaBHaType JHCI/Ies HMeercs JIOTIOJIHH -
tenpHOe mojse ¢ 12 (YHKUHOHAJAbHBIMH K/aBHIIAMH, NpPH
3TOM Yy Kax/o# (GYHKIHOHANbHOH KJIABHUIH €CTb CBO#i
nopsakosbiii Homep (oT 1-ro 10 12-ro) (Ha mpumepe AHCII-
nesa EC-7927).

[peanonoXuM aajee, 4TO NO/Nb30OBAaTE]b Habupaer Ha
KJaBHaType MporpamMmy Ha si3blke [TACKAJIb. Kak u3Becrt-
no, B aswike [TACKAJIb pnoBo/ibHO 4acTo BCTpeYaeMbIMH
caosamu sisasiorea: BEGIN, END, REPEAT, UNTIL,
WHILE, FOR, IF. ConocraBum KaxKaOMy CJOBY (yHKILHO-

HAJIbHYIO KJIaBHIIY:
BEGIN PK1
END o2
REFEAT  ®K3
UNTIL B4
WHILE (]

44

FOR PKE
IF K7

CnpaBa HanucaHbl COOTBETCTBYIOLLHE KaXKIOMy KJioye-
BOMY CJIOBY (pyHKuHoHanbHble knaBHwH (PKI — pynkuno
Ha/bHasi KnaBHla ¢ HoMepom I). 4 .

Onepaunnﬁ COMOCTaB/IeHHsI (PYHKUHOHAJNbHOH KJaBHLIE
onpe/e/eHHOH TEKCTOBOH KOMOHHALHH Ha3bIBAeTCs pe3epeu-
poeanuem NAHHOH (YHKLUHOHAJbHOH KaaBHiuH. [Tpu Hap)Ka-
THH 3ape3epBHPOBAHHON KJaBHIUHM, HaYHHAs C TeKyuled no-
3HLUHH Kypcopa, BbIBOJHTCS COOTBETCTBYIOILEE KJaBHIIEe
KjaoueBoe c¢/0Bo. [Ipon3BoaHTe/IbHOCTD PYYyHOro BBOAA MPH
3TOM CyllecTBeHHO mnoBbiwaercsi. O6ecneuyeHue q)yﬂxun%-
HaJIbHBIX KJAaBHLI MOJHOCTBIO 3aBHCHT OT JHAaJOroBOH CHCTe-
mbl. Ecain nporpamMmupoBanne ¢pyHKUHOHANBHBIX KAABHII 3a-
JIOXKEHO B [1MAJIOTOBOH CHCTEME, TO [0Jb30BAaTeNb HMEeT
BO3MOX>XHOCTb 3ape3epBHPOBaTh (YHKIHOHAJbHbE KJIaBHILH
Mnﬁcsoux uesiei. [leficrBuresnpto, B sisbike ' POPTPAH uau
BOVICHUK kuioueBbie €JOBAa OTJIHYAIOTCA OT MPHHATHIX B
azpike [TACKAJIb M MM MOXHO COMOCTAaBHTbH COOTBETCT-
BylouwHe GyHKuHOHaNbHbIe KAaBHK. CnenaB 3TO OLHH pa3s
B HayaJie ceaHca pabGoOThl, MOXXHO O6ECMeYyHTb BO3MO)KH0F():Tb
YCKOPEHHOr0 BBOJa HCXOJHOH MPOrpaMmbl Ha JaHH
PHTMHUYECKOM SI3bIKE. HRED

[lporpammupoBaHe (yHKUHOHANBHBIX KJAaBHII — [O-
MOJIHHTE/IbHAs BO3MOXKHOCTb, MPEJOCTaB/sieMas M0Jb30Ba-
TeJI0 JAHasoroBod cHcrembl. OueBHIHO, YTO B JHAJOroBOH
CHCTEMEe B 3TOM CJy4yae NpelycMaTPHBAETCsl PeXHM Mpor-
pPaMMHpOBaHHusi (YHKUHOHAJNbHBIX KJABHUI, KOTOPLIA obec-
NeYHBaeT MPOCMOTP H H3MEHEHHE MX Ha3HauyeHHH.

B nucnnee EC-7927 umeercsi fononunutesnbuas QyHKIHO-
::Jlbﬂaﬁ KJaBHaTypa, KOTOpas COAEPKHT B 3aBHCHMOCTH OT
menangg::iairypu 6 uan 12 pyHkuHOHANBHBIX KAaBHI. B TO
B Poe npouecce NporpaMMHpPOBAHHS (DYHKIHOHAJb-

aBHII MOXeT norpe6oBaTbcsi GoJblIee YHCAO (YHK-
unoganbuux KJIABHIL. i

npouecce paborbl oH

B (gyuxuuoﬁaf]gﬁrqaaﬁ cuc*rema,voﬁecncqnsalo-
L OH KJaBHATypoOH, JOJKHA J0-
o'l gl‘ar:(amuq%cxoe nepeomnpejeseHHe (yHKIHOHANIbHbIX
uuouam;uux :;1 06pa3oM, MOXHO OnpejeauTb Ha6op (yHK-
L aBH1, KOTOpble N0 Mepe HeOGXOAHMOCTH MO-

o Apyr Apyra.
orpa:nuqauxé)alggz:oxmocmuqyyHKuuona.anoﬁ KJaBHATYphl He
Bt o BCTaBKOH B TeKCT KiioueBbiX ci0B. Haxa-

npeneseHHOH (YHKUHOHAJNbHOH K/IABHIIH MOXET [Mo-
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pOXKIaTb OJHO HJH HECKOJbKO [eHCTBHH HJH MNpOLECCOB
B AMaJoroBol cucreme. MimMes BO3MOXHOCTb Ha3HAYHTb KOH-
KpeTHOH ()YHKUHOHAJbHOMA KJaBHILE OAHO AEHCTBHE HJH CO-
BOKYITHOCTb JeHCTBHH B JHaJOroBO# CHCTeMe, I10/1b30BaTeNb
TeM CaMbiM CYLIeCTBEHHO COKpalllaeT YHCJO PYTHHHBIX Kia-
BHaTypHbIX onepauuii. Kpome Toro, auajorosasi cicteMa Mo-
eT obecreuHBaTh BHIMOJIHEHHE ONpeJeseHHbIX NeHCTBHH C
GyHKUHOHA/IbHOH KAaBHaTypoil nmo ymoauauuio. HaGop Ta-
KHX JelCcTBHH onpepessiercsi HabopoM CTaHAApPTHBIX CMEH-
HbIX (PYHKUHOHAJNbBHBIX KJAaBHATYP, KOTOPbIH NpeAcTaBJsieT
co60ii COBOKYNMHOCTb Ha3BaHHH (YHKUHOHAJIbHbIX KJABHIL
H COOTBETCTBYIOIHX HM Ha3Ha4YeHHH, XpPaHSIHUXCA B MaMATH
JIHAJIOTOBOH CHCTEMBI.

CMeHHasi GyHKIHOHa/bHAA KJaBHaTypa MOXET XPaHHTb-
cA B MaMATH NMOJ HMeHeM (HOMEpOM) H BbI3bIBAaTbCs OTTYAA
Mo HMGHH (HOMEpY) WJIH Ha)KaTHeM Onpe/leleHHOH (yHKUHO-
HaJbHON knaBHiiH. HaxkaTHe ompenesieHHOH (YHKIHOHAJb-
HOM KJIaBHILH MOXET NPHUBECTH K H3MEHEHHIO COCTOSIHHA pac-
npejeseHHsl OCTaJbHbIX QYHKUHOHAJIbHBIX KJAABHIL.

Takum 06pa3om, HaxXoAsicb Ha KaKOM-JIH6O ypOBHe aua-
JIOTa, MOXKHO MO0JIb30BAaThCSA ONpe/eJeHHOH /s 3TOrQ ypoBHS
(yHKIHOHAJIbHOH KJaBHATypOH.

PasauyaloT ABa cnoco6a BBOAA C NOMOILLBIO (YHKIHO-
HaJIbHBIX KJAaBHII Ge3 MmoATBEpKAEHHS H C MOATBEPKAEHHEM.

Ipu BBOAE 6€3 MOATBEpPKAEHHS Ha)kaTHe QYHKLUHOHAJb-
HOHM KJaBHIUH NPHBOAMT K HeMeIJIeHHOMY BBINIOJIHEHHIO 3a-
pe3epBHPOBAHHOrO 3a HeH neficTBus. [leACTBHSI MOXeT He
6biTb, €cqM 33 [JaHHOH KJaBHIIeH HHYero He 3apesepBH-
posauo. [IpuMepoM Hcnosnb3oBaHHs BBOAA Ge3 MOATBepxKae-
HHSl MOTYT CJYXHTb (QYHKUHH YNpaBJIeHHsI 3KpaHOM JHC-
nJesi: CTHpaHHE 3KpaHa, yCTaHOBKAa Kypcopa B JIeBbli BepXx-
HHH yroJ WJH Apyroe (pHKCHPOBAHHOE MeCTO H T. . PyHK-
IIHOHaJIbHAS KJaBHIAa MOMOILIH TaK»Xe COOTBETCTBYET BBOAY
6e3 moATBepKACHHS.

OcHOBHOE pa3/iHuHe BBOJOB 6e3 MOATBEPKAECHHS H C MOJ-
TBepXKJAEeHHeM B TOM, 4YTO MNpPH BBOAE C MOATBEPXKAEHHEM
y 10/1b30BaTe/sl eCTh NpaBoO BLIOOPA: BHIMOJHATL HIH HE BbI-
MOJIHATh 3ape3epBHPOBAHHOE 3a KJIaBHLUIEH JeHCTBHE.

[lpu BBOJE C MOATBEPXKAEHHEM MOC/e HaXaTHA (QYHKIHO-
HaJbHOH KJaBHIUH MOXKET MPOH30HTH OJNHO H3 BO3MOXKHBIX
JeHCTBHH:

1) HayuHasf C Tekyuled MNO3HUHH Kypcopa BbIBOAHTCHA
TEKCT, 3ape3epBHPOBAaHHLIA 3a JaHHON KnaBHwed. [{uasoro-
Basi CHCTeMa MEepPexoiHT B COCTOsiHHe OXHuiaauusA. [1pu 3toMm
MoJb30BaTe/Nb MOXET BHECTH ONpe/e/eHHbleé H3MEHEeHHs B
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TEKCT M 3aTeM HaxaTrHeMm KaaBuwH BBOJI nocsnath ero B
MawnHy (o6paTHTe BHHMaHHe, YTO HCMOJAb30BaHHE ¢yHKUHO-
HAJbHBIX KJABHUI /Uil BBOAA KJIOYEBBIX CJIOB COOTBETCTBYET
BBO/Y C MOATBEpPXIEHHEM);

2) comepXHMOe 3KpaHa CTHPAeTCS H BBHIBOAHTCS coobiie-
HHe, TpeGylolllee MOATBePXKEeHHs Hauana 3ape3epBHPOBAHHO-
ro 3a K.rlasmueﬁ AedcTBHA. B cayuyae oTkasa or sanpowen-
nggo ACHCTBHSI MOXXHO BEPHYTb CHCTEMY B TeKylllee COCTOSi-
HHE;

3) conepKHMOe 3KpaHa CTHPaeTCsi H BHIBOAHTCH CIHCOK
BCeX 3ape3epBHPOBAHHbIX KaaBHul. Ecaum mocse 3Toro Ha-
x)atb knapuiy BBOJI, To nponsBogutcs Bosspar chcremsl B
TeKyllee cocTosinne. Takoe neficTBHe cOOTBETCTBYeT pexuMmy
MOJCKa3KH WaH nomoun. OGbIYHO AHasIOroBasi cucTeMma pe-
3€PBHPYET OAHY (YHKUHOHAJIbHYIO K/JaBHINY KaK KIaBHIIY
nomoiin. Ecan nonb3osarens 3a6e1 kakoe-mH60 HazHaue-
HHE QYHKIHOHA/NbHON KJABHIUH, OH MOXET MOJIYYHTb Crpas-
Ky B JII0GOH MOMEHT pPaGoThl C NMOMOUIBIO 3TONH K/ABHIIH;

4) conepXHMOe 3KpaHa CTHPaeTcsi H BBHIBOAMTCH CITHCOK
3ape3epBHPOBAHHBLIX 32 NaHHOH QYHKUHOHANLHOH KaBHuIeH
AeHcTBHA cHctembl. Ecau mocse 3toro Haxathb KJIaBHIIY
BBO/I, To BhinosHsieTCs neHCTBHe. IIpu 3ToM umeercs BO3-
MOXXHOCTb BHECTH TpeGyeMble H3MEHEHHSI.

PaCSMOTpHM €lle HECKONIbKO 0COGeHHOCTeH (yHKIHO-
HaJbHOH KnaBHaTyphl. CyluecTBYIOT CHelHa/lH3HPOBAHHbIE
AHCIJIEH, cOAepXKallHe CMEHHYI0 K.aaBHaTypy. [lpu 3tom
CME€HAa MpOM3BOJHTCA He NMPOrpaMMHLIM CMOCOGOM, a myTeM
3aMEHBl BCEX HA3BAHHH KIaBHW (CMEHHOe MoJe KJAaBHaTy-
poi). Ecan npu stom ucnoabayercs CEHCOpHasi KJaBHATypa,
TO OJHA NJacTHHKA C Ha3BaHHEM KJaBHLI 3aMeHsieTcs Ha
APYTyl0 M C NOMOIIbIO TepeKJioYyaTeNsi HIH MPOrpaMMHBIM
CNoco6OM OCYLIeCTBASIETCS HACTPOHKa Ha HOBYI0 (DyHKLHO-
Ha/IbHYI0 KIaBHATypy. DTO yAO6HO, TaK KaK HA3BaHHS Kja-
BHII B 3TOM cJyyae BCerja HaXONATCS Mepej] raa3aMH M0Jb-
30Bate/isi (OAHHM H3 MPHMEPOB HCMOJNb30OBAHHS CIENHANH3H-
POBAHHBIX JHCIJIEEB CO CMEHHOM KJIABHATYpoH sBJseTCS
ABTOMATH3HPOBAHHAS TeJeBH3HOHHAsi o6yyaioulasi CHCTeMa
(ATOC) Benopycckoro roCylapCTBEHHOrO YHHBEPCHTeTa.

B kauecTBe npuMepa paccMOTPHM BapHAHTH HCIO/b3OBAHHSA ¢dyHKIHO-
HaNbHOM KnaBHaTyphl tucnsiess EC-7927 B cucteme «®okyc». Bee DyHKUHO-
Ha/IbHble K/JaBHIIM JIHCTUIEEB B JAHHOH CHCTEME MOTYT HMeTb ABOiHHOe Ha-
:::rqe»el:(e): CTahjapTHoe W nosb3osatenbckoe. [lepsoe HasHauenwe npeny-
‘rypup - AJist NPOrpaMMHOrO pacluiHpeHHsi GYHKUHA ynpasasioleil KiaBua-
L anpHmep, OTCYTCTBHE KJIABHIUH YCTAHOBKH Kypcopa B Hauaso 3Kpa

KOMMEHCHPYeTCSl HA/IHUHeM COOTBETCTBYIOLLEH NMPOrpamMMbl, BHI3LIBAEMOl
UPH Haxcatuu knasuwm [1®3. Knasuwa [P 1 npeanasnauena s ycra-
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HOBKH HA 3KpaHe CMelHaJbHOTO CHMBO/MA Hayaja TeKcra, a KlaBHlla
[1d7 — a5 BHIBOAA KONHH KpaHa Ha nevaraiouiee yCTpoicTBO. Bce stH
Ha3HAueHHs HMeEIOT OGLIeCHCTEMHbIH XapakTep H JeHCTBYIOT BO BCeX JHAJO-

roBbIX MpPOrpaMMax CHCTEMbI.
Kpome CTAHAAPTHBIX HA3HAYEeHHH NONbL30BaTENlb MOXKET . ONpeaesATh

coGeTBeHHble Ha3HaueHusi kaapuw. Ecam B mpouecce paGoTthl ¢ CHCTe-
MOIl MPHXOJMTCS 4ACTO BBOAHTH OJAMH M TOT XKe 3anpoc, TO AAA yao6eTBa
TEKCT TAKOrO 3anpoca MOKeT ObiTh Ha3HAueH KOHKPETHOH (YHKUHOHaNb-
Ho#t knasuwe. Toraa npH HaXKaTHH JaHHOH KAaBHLIH HeoGXOIHMbIH
3anpoc Gyaer aBTOMATHYECKH BBOAHTBCA B MAWHHY H Habupath ero Ha
kaaBhaType He TpeGyercsi. Takoe HasHaueHHe HMeeT THN 3anpoca H Hasbl-
saercsi Q-nasnauenuem. Ec/ii Tekcr 3anpoca HEOGXOAHMO BbiAaTh HA SKpaH
St BO3MOXKHON MOAH(HKALHHK, 8 MOTOM BBECTH €ro B MallHHY ¢ MOMOLILLIO
knasumn BBOJI, To Takoe Ha3HaueHHe HMEeT THIM BbIBOJA H Ha3blBAeTCH
D-nasnauenneMm. Kpome Toro, cyuiectyiot R- n L-Ha3HaueHus, npeanasua-
yeHHble /ISl CLENJEeHHs TeKcra, HaGpaHHOro Ha KjiaBHaType, C TEKCTOM,
HA3HAUeHHbIM ONpeAeeHHoi (YHKIUHOHANbHOH KaaBHule. R-nasnauenue
OCyIlLLeCTBJSACT ClEMJIeHne CrpaBa, a L-na3nauenne — cjesa. Eute ogun THI
HasHaueHHs — P-Ha3HaueHHe — HCToJb3yeTcs Jisi Gojee CJOXKHOM mpor-
paMMHO#i 06paGOTKH.

[epekniouenne MeXJAy CTaHAAPTHHIM H M0JIb30BATEJLCKHM Ha3Have-
unaAMH obecneunsaercsi kaapuuedn BbI3OB TECTA. Ecau npu Haxarthu
5TOfi KJAABHIIM B NMO3HUHH Kypcopa BbicBeunsaetcsi GykBa F, To (QyHKuHO-
Ha/bHAA K/AABHATYpa MepeBejeHa B CTaHAApTHOE Ha3HAueHHe, a eC/H Bbl-
cpeunBaercsi 6yksoit U — TO knapuaTtypa nepeselieHa B N0Jb30BaTeJbCKOE

Ha3HayeHHe.

Kak oTmeuajoch paHee, Ha CTAHAAPTHHIX aJl(aBHTHO-
undposbix aucnaesx EC-7927 ucnonbsyercsi AOMONHHTENb-
HOe noJsie (PyHKUHOHAJbHOH KJaBHATYpHI. OG6biuHble (YyHK-
LlMOHAJIbHbIE KJAABHIIH, TaKHM 06pa3om, CTPOro pasie/eHbl.
1o 06yc/J0BAEHO TeM, 4TO COOOIUeHHE, nmocklaemoe B 9BM
¢ sxkpana EC-7927, cnauana HaGupaeTcsi Ha 3KpaHe AHCnJes
W mepejaercsi B MallHHY TOJIBKO NOCJE HAXaTHf COOTBETCT-
Bylouleil kaasuin. Muoraa sanpoc nosb3osaressi He COAep-
KHUT Tekcra coobuienusi. KnaBHilH, KOTOpbIe BbI3bIBAIOT Ie-
penauy cooGuienuss B 9BM, — 3T0 KnaBHLIH BBO/l u ¢yHK-
unoHasbuble Kaapumk., Kaasuma BBOJI u kaxpas H3
(GYHKLHOHAJNbHBIX K/IaBHII HMeEeT co6GCTBEHHbIH KO/, mnepejaa-
paeMblii BMeCTe C COOOLIEHHEM AHAJOrOBOH CHCTEME, KOTO-
pasi, B CBOIO Ouepejlb, Paclo3HaeT, Kakas H3 KJAaBHil Gblna
naxara. [Ipu 3ToM JBeHaAuaTH (PYHKUHOHANBHBIX KJaBHLI
MOXKeT OKa3aTbesl MaJio. [TosTomMy cleAylolHM WaroM B pas-
BUTHH (PYHKLHOHANbHOH KNaBHAaTypbl GblJIO BBEAEHHE BO3-
MOXHOCTH HCMOJb30BAaHHSI KaXJOH KAaBHIIH OObIYHON Kia-
BHATYPbl B KauecTBe (YHKIHOHAJIbHOH.

Paccmorpum 310 Ha npumepe MukpodBM JIBK. Mukpo-
npoueccop BO BpeMsi HaGopa CHMBOJIOB Ha KJaBHaType ro-
crosinHo paGoraer. [1pH 5TOM KOA KaX/0H HaXKaTOH KJaBH-
WK cpa3y moctynaet B Auajnorosyio cucremy. B JIBK nmeer-
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Csi BO3MOJXKHOCTb yNpaBJ/isiTb OTOGpa’keHHeM JaHHOH KJaBH-
LIH, T.€. €CJIH KOA KJaBHIIH 1OCTYNAeT B CHCTEMY, TO OHa
MOX>KET BBIBECTH 3TOT KOJ Ha 3KpPaH C MOMOIIbI KOMaHIbl
BbIBOJIA. TaKl:l'M o6pa3om, knaaBHatypa B J[IBK sBasiercs
TOJIbKO YCTPOHCTBOM BBOAA HH(POPMAlHH, a BBLIBOA OCyllle-
CTBJISIETCS NpOrpamMmHbiM cnoco6om. O4eBHHO, YTO B 3TOM
cjaydyae Ka)kJas KJaaBHia MoxXeT ObiTb ()YHKIHOHAJIbHOH

M3 paccMOTpeHHOro MOXKHO caenaTh cCJAeAYIOIIHe Bbi-
BOJIbI:

. ®yHKuHOHA/NIbHASI KJABHATYpPa MO3BOJSET CYUleCTBeH-
HO MOBBICHTb MPOH3BOJAHTENLHOCTh PYYHOro BBOJA.

2. Ucnosnb3oBanue (QyHKUHOHAJIbHBIX KJAABHUI MO3BOJISET
ynpocTHTb paboTy ¢ AHAJIOrOBOM CHCTEMOH MyTeM 3aMeHbl
MHOTHX JIHPEKTHB.

3.2. CepBMcCHBIE BO3MOXKHOCTH

OBOJIOIKS BbLIYHC/HITENBHBIX CHCTEM NpHBEJA K
CO3]1aHHIO BCMNOMOTATEJ/IbHBIX CPEACTB, KOTOpPbIE HE peilaloT
KOHEYHYIO 3ajlauy noJib30BaTe/if, a OCYULeCTBJSIIOT BCSIKOrO
poja cepBHCHbIE ONEepalHH, MOMOralollHe MoJb30BaTeNI0 pe-
IWIATb Heo6XoiuMylo 3anauy. B 3Tom 3akiioyaercsi HasHa-
YEHHE CepeucHoz20 npoepammnozo obecnewenus. B Hacros-
yiee BpeMsi Bce OMepalHOHHbIE H JHAJIOrOBbl€ CHCTEMbI CO-
Aepxkat 60/blLIOe YHCJO NPOrpaMM CEpPBHCHOIO Ha3HAYEHHS.
CepBHcHBIE TIPOrpaMMbl BO3HHK/JIH HA PaHHHX CTafHsX
Pa3BHTHSI BbIYHC/IHTEJLHOH TEXHHKH M Temepb 3TO camasi
pasBuTasi H NpeACTaBHTENbHASA YACTb NPOrpamMmMHoro obecrne-
yeHusi. PaccMOTpHM HeKOTOpbie NMpHMepbl AHAJOrOBHIX cep-
BHCHBIX BO3MOXXHOCTEH Kak A5l npoGeccHOHANbHOTO HCNOJb-
30BaHUsl (HM3WIHH ypoBeHb), TaK H AJSI WIHPOKOro Kpyra
nosib3oBatesied (BbiclIMA ypoBeHb). [lepBoHauanbHO cep-
BHCHble TNpOrpamMmbl  CO3/1aBaJHCh MPOGeCcCHOHANbHLIMH
NPOrpaMMHCTaMH JUIsl TOJYYEHHS BCEBO3MOXHBIX CNPaBOK
O TEKYIeM COCTOSIHHH BbLIYHCJHTEJIbHOH CHCTeMbl, 06 aBTO-
MaTH3alMH HanboJiee 4acTO HCMOJb3yeMblX OnepailHi, 4To
CYLIECTBEHHO MOBLIILANO0 3(p(PEKTHBHOCTb BBLIYHCJHTENBHOTO
npouecca. ATo Gbll HHU3WIKHKA YyPOBEHb CEPBHCHBIX MMPOTpPaMM.
[locteneHHo 3TH nporpaMmbl MOAEPHH3HPOBANHCH H OGbeIH-
HSIJIKCb B Pa3BHTbie KOMIJIEKCHl CEPBHCHOrO MPOrpaMMHOrO
06ecneqeumm, npuoGperas npH 3ToM Bce Gosiee «HHTENJIEK-
TyaJbHbli» Xapaktep. B Hacrosiiee Bpemsi OHH AOCTHIJIH
TAKOro ypoBHSl, UYTO CTaJIH AOCTYMHbI HenpodeccHOHa bHbIM
N0JIb30BATE/IAM.
PaccmoTpuM HH3LIMIT ypOBeHb CEPBHCHOrO MPOrpaMMHOTO
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o6ecrieuenns. [Ipu paGore Ha BLIYHCJIHTENbHON MallHHE MPO-
(eccCHOHANBHOrO MPOrPaMMHCTa 4aCTO HHTEpPECyeT COMepIKH-
MOEe MaMSTH MallHHbI, KaK ONepaTHBHOW, TAaK H BHELIHEH,
a Takxe coaepxumoe peructpoB. Takas uHpopMmauus Ha-
3piBaeTcsl fAamnom namaTH. WHbBIMH cloBamu, damn — 3TO
pacrmeuyaTKa HJIH BBIBOJ Ha 9KpaH AHCIUIES COAEPIKHMOro na-
MATH M (HJIH) PEerucTpos.

Kak npaBuJ/io, laMN BbiJlaeTcsl Ha 3KPaH AHCIVIEs HJIH me-
yaTalllee yCTPOHCTBO B IIECTHAALATHPHYHOM HJIH CHMBOJIb-
HOM BHJ€ C yKa3aHHeM COOTBETCTBYIOUIHX IIECTHaAUATHPHY-
Hplx ajapecos mamstd. Ha puc. 3.1 mpeacrasied npumep
JlaMna onepaTHBHON MaMSITH, BbIAAHHBIH B cHcTeMe «DoKyC».
Jlas ynpasJeHHs MPOCMOTPOM COAEPXKHMOrO MaMATH, oOcCy-
ILLeCTBJCHHS MOHCKA H 3aMeHbl HHPOPMALHH B MaMSATH Mnpe-
AYCMOTPEHbl COOTBETCTBYIOLULIHE KOMaH/bI.

YuuteiBasi, 4TO HHGOPMALHA B MAMATH HMeEET Onpe/eseH-
HYI0 JIOTHYECKYIO OPraHH3alHIO, Pa3BHTbIE CHCTEMbI 06/1a4aI0T
BO3MOXKHOCTBIO MOJYYHTb Ha 3KpaHe [HCIJIes COAepKHMoe
ynpasasiiouuX Tab/nl B Hanbosee y1o6HOM st paGoThl BHJe
(c ykasaHMeM CHMBOJIHUYECKHX HMEH H OMHCAHHAMH MOJeH,
KOTOpHIE MpPeCTaB/IeHbl B COOTBETCTBYIOIEH JOKYMEHTALHH).
Takas uHpOpMAaLHs HA3BIBACTCS POPMATUIOBAHHLIM OAMNOM.
Ha puc. 3.2 nokasan npumep (opMaTH30BAHHOrO Jamna
OJ/IHOH M3 OCHOBHBbIX TaGJIHI CBsi3edl OMepalHOHHOH CHCTeMb
9BM.

Ilpu paGoTe ¢ AaMnoM MaMaTH ONEPHPYIOT C JAHHBIMH
B LIECTHAALATHPHYHOM, [BOHYHOM, AECATHYHOM H CHMBOJb-
HOM MNpeACTaBJEHHSX, MO3TOMY pa3paboTaHbl ClelHalbHbie
KOMaH/Ibl VISl COOTBETCTBYIOLIEro NnepeBojia AaHHbIX H3 OJIHOTO
npejicTaB/eHHsi B APYroe, a Takxke JJIs HEKOTOPBIX apHpme-
THUECKHX OnmepaluH HaJl KOJAaMH.

JlamMn BHewHe#H maMsATH elle Gosiee CBSA3aH C JOTHYECKOH
opraHH3auMeil JaHHBIX HA MAarHHTHbIX HocuTeasix. Paccmor-
pHM HepapXHYecKyio cxemy paGoThl ¢ AaMnoM BHELIHeH na-
maTH. Ha camom BepxHeM ypoBHEe CHCTeMa BbJlaeT Ha 3KpaH
JIHCIIesl epeyeHb TOMOB MOAKIIOUEHHBIX MArHHTHBIX HOCHTe-
Jei (JHCKH M JieHTbl). BoiGHpasi KOHKpeTHOe HMSA TOMA, MOoJlb-
30BaTeJb MEPEeBOJAHT CHCTEMY Ha CJeLYIOILHi ypOBeHb Mpo-
cmorpa. JIaisi MarHHTHBIX IHCKOB — 3TO POCMOTP OrJiaBJIeHHA
toma. Mudopmaunsi, BbilaBaemasi B 3TOM cJjyuae, COLAEPHKHT
JANA Ka)J0ro Ha6opa AaHHbIX: ero HMs, opraiusaunio, ¢pop-
MaT 3anucei, pasmep (H3HUECKHX GJIOKOB H JUIHHY JlOrHYe-
CKMX 3anuceil, npoueHT 3anoaxenus u T. A. Ha puc. 3.3 noka-
3aH npHMep BbIBOJA Ha 3KpaH oraasjenns Toma. Ha paccmar-
pHBAaeMOM YpOBHE HMeeTcsi J0CTaTouHo Goabuwoil HaGop
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KOMaHJ, MpefiHa3HaueHHbIX AJ151 CO3aHHA, NepeHMEHOBAHHSA H
ynaneHus HabopoB aaHHbIX. Ha cienylouem ypoBHe npocMoT-
pa, HanpuMep AJs1 Ha60pOB AAaHHBIX ¢ GHOJHOTEYHOH OpraHu-
3auHei, Ha 3KpaH BbHIBOAHUTCSA CIPAaBOYHHK C HMEHAMH pasje-
JI0B 6HGJIHOTEKH, T. €. OryIaBJeHHe. 3eChb TaKXe CYILeCTBYyeT
pa3BHTHI Ha60p KOMaHJ, o6ecneyHBaIOILHX ypaBJIeHHE Mpo-
CMOTpPOM, NMepeHMMeHOBaHHe H yjaajeHHe pasaenosB u ap. [lo-
cJelHHH ypoBeHb MPOCMOTPAa — 3TO BLIBOJ Ha 3KpaH H3 pas-
JieJoB 6HOJIHOTEK H JPYrHX HaGopoB HaHHbLIX.

[TporpaMmbl, MO3BOJSIOLIHE NPOCMATPHBATh H KOPPEKTH-
poBaTh JaHHble C MOCJeJ0BaTeJbHOH JIOTHUECKOH OpraHu3a-
uHeH, Ha3bIBAIOTCA Tekcrosoimu pedakropasmu. Takue mpor-
paMMbl OTHOCATCS K BBICLIEMY YPOBHIO CepBHCHOro obecmne-
YeHHS.

Paccmorpum oann H3 HauGoJiee pa3BHTHLIX MpeAcTaBHTesell npodeccHo-
HaJbHOrO CepPBHCHOro obecrneyeHHusi — CPeJACTBO OT/AAKH NMPOrpaMM HJIH OT-
Ja9HK.

Oraa04uk — 3TO MHTEPAKTHBHBIA MOAY/b MPOrpaMMHOro oGecreueHHs,
KOTOpbIH HCTO/Ib3yeTcsl JJIfl ynpaB/ieHHsl BLIMOJHEHHEM MPOrpamMM C LeJbio
BbISIBJIEHHA M JIOKAJH3aUHH B HHX owkGOK. OTJafuHK HMeeT KOMaHAbl 3a-
NyCKa H OCTaHOBA BBINOJHEHHS MpPOrpaMMbl C KOHKPETHBIX TOYEK, Mpo-
CMOTPAa H H3MEHEHHS CONepXXHMOro MamsATH H PEerucTpoB.

Yro6bl OT/IaAUHK Hauasa pa6oTy, MoJb30BaTeNb AONIKEH yKasaTb HMsA
Heo6X0/1HMOro 3aJlaHHsl, HMfA OTJIaXXHBAeMOro B HEM MOAY/A H OJHH HJH
HECKOJIbKO aznpecoB octanoBa. [locne BBoaa 3Tof HH(pOpPMaUHH OTJAAYHK
BLIXOIHT B COCTOsIHHe oxuaauus. Koraa B cHcTeMe MOSABHTCS yKasaHHoe
3anaune W Gyner HalineH TpeGyeMmblif MOAYJ/b, OTJAAYHK OCTAHOBHT BBINOJ-
HeHHe 3TOro MOAY/A B yKa3aHHOH TOYKE OCTAHOBA, €CJIH, KOHEYHO, JIOFHKa
OT/1IaXKHBAeMOro MOAyJisl MpefycMaTpHBaeT mpoxoj yepe3 3ty Touky. [Tocae
TOrO KaK BbIMOJIHEHHE OTJIa)KHBAEMOro MOJYJISl OCTAHOBJ/IEHO, HA 3KpaHe JHC-
niest Gyaer BblAaHa cjeayloulas HHPopMauua:

— HMA OTJIaXKHBAEMOr0 MOAYJS;

— ajpec TOYKH BXOA H ajpec TOYKH 3arpy3kH MOAYJS;

— aJpec TOYKH OCTaHOBa;

— CJIOBO COCTOSIHHSI OTJ/Ia)KHBAeMOro MOAYJsi;

— COJIepPXKHMOE OCHOBHBIX PErHCTPOB B TOYKE OCTAHOBA;

— asapeca OCHOBHbIX GJIOKOB yrnpaB/IeHHsI 3afayH.

Hanvneiiwas pa6ora B OT/IalYHKE OCYILECTB/SIETCA KOMaHAAMH ynpas-
JIeHHsl 1aMnoM NaMATH H oraaguukoM. HauGosee cyuiecrBeHHBIMH 3/ech
SIBJISAIOTCS  KOMaH/bl I1011aroBOrO BLINOJHEHHS] OT/JaXXHBAeMOro MOAYJs,
H3MEHEHHSI COAEPIKHMOro OOGLIHX PEerHcTpoB, YCTAHOBKH HOBBIX a/lpecoB
OCTaHOBA.

s Gosbluero NOsiCHeHHs! KOHIUENLHH OTJIaJuHKa NpHUBEJeM MHHHMAJb-
Hblfi HA60p KOMaH/ OT/aJYHKa, HCNOJb3yeMblii B MHKPOKOMIbIOTEpax:

Komanda IMapanerpo Hasnauenue

LOAD Hma nporpammbl  3arpy3uTb OTVIaXKHBaeMylo IporpamMmy
B NaMATb KOMMbiOTepa

SET REG Perucrp, 3navenne 3anucaTh B yKa3aHHBIH perucrp
YKa3aHHO€ 3Ha4yeHHe

SET MEM Anpec, 3Hauenne  3anucaTh B NaMATh MO YKa3aHHOMY

ajpecy yKasaHHOe 3HauyeHHe
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DISPLAY REG Peruerp BuinaTh cosepiuMoe ykazaHHOro pe-

rucTpa
Bbinath comepHMoOe H3 YyKa3aHHOro
ajapeca namsATH

DISPLAY MEM  Anpec

RUN HauaTb WAH NpOLO/IKHTD BbINOJIHEHHE
nporpammbt

SET Anpec YcTaHOBHTb ajpec TOYKH OCTaHOBA.

BREAKPOINT Otnanuuk oTMeuaeT yKasaHHblil ajapec

TakHM 06pasoM, YTO MPH MOMBITKE Bbl-
TNOJIHHTb KOMAaHAY, PAacroOXKeHHYIO Mo
3TOMy ajpecy, ynpasJjenne Oyaer ne-
pefaHo B OTJIaJUHK, a OT/IaXKHBaeMas
nporpaMma OCTaHOBJIEHa

CLEAR OTMeHHTb ajgpeca TOYEK MpepblBaAHHSA.

BREAKPOINTS Bce anpeca, oTmeueHHbie panee
komauaamn SET BREAKPOINT, oc-
BoGOX 1al0TCA

B peasbHBIX mporpaMmax OT/IaAUHKOB JOMYCKAlOTCS KaK MOJHbE, Tak
H COKpalLleHHble MHEMOHHYECKHe KOJAbl KOMaHJ.

Kpome nepeunc/ieHHBIX CEPBHCHBIX CPEACTB, CJEAYeT YNOMSIHYTb TaKKe
pas/IHuHBle NPOrpaMMbl KOMHPOBAHHS HHMOPMALHH H3 OAHHX HabOPOB AaH-
HBIX B ApyrHe. Takne nporpaMMbl KONHPOBAHHS MOMOraloT CYHTLIBATDL H Mepe-
NHCHIBATh J1aHHbIE HA Pa3jiHYHbE HOCHTEJNH HH(OPMAIHH.

CepBHCHbBIE MPOrPaMMBbl BBICILETO YPOBHSI BO3HHKJH B Pe3yJjbTaTe ecre-
CTBEHHOrO MpOLeCCa 3BOJIOLUHH MPOrPaMMHOTO OOECNeYeHHst M CTaJu JoCTyn-
Hbl 10/Ib30BaTeNAM, He FABJSAIOIMMCS NPOPECCHOHANBHBIMA MPOrPaMMHCTAMH.

HaunGosee pacnpocTpaHeHHBIMH CEPBHCHBIMH ONEpaLHsIMH
SIBJISIIOTCS IIOArOTOBKA, XpaHeHHE H pelaKTHPOBaHHe pasJjiHy-
HBIX TeKcTOB. 31ech IBM, u B ocob6ennocTH MHKpoIBM, npu-
UM Ha CMEHY NHUIYLIHM MallHHKaM. TeKcToBble pelakTophbl
paspa6oTaHbl AJISl MOJNyYeHHS MAKCHMaJIbHOH THOGKOCTH MpH
KOpPEeKTHPOBKEe TeKCTOB. Pa6oTy ¢ TeKCTOBBIMH pelaKTOpamMH
JIErKO OCBOHTb, TaK KaK OHH PAaCCUHTAaHbl HA IUHPOKHH Kpyr
nosib3oBaTesieil U MOryT GbITb MMOJIE3Hbl YU€HBIM, MHCATEJSAM,
XKYPHAJIHCTAM H JIIOASIM MHOTHX JIPYTHX npodeccuii B Tex cay-
Yyasix, Korja HeoO6XOAHMbl NHIUYLIHE MAIIHHKH. TeKCTOBBIH
PEAAKTOp H MHIIYLIAs MALIHHKA QYHKIIHOHAJIbHO OY€Hb MOXO0-
XKH, XOTSA TEKCTOBbIH pefakTop obsanaer GO/NbIIMMU NPEHMY-
mwecrsaMi. OHO H3 MPeHMyLLecTB — MPOCTOTA HCMpaBJEHHS
omn6okK. Tak Kak HaGHpaeMbli TEKCT He MeyaTaercsi Henocpes-
CTBEHHO Ha Oymare, MOXHO JeJaTb JiloGble HCHpaBJIEHHS.
Pacneyaratbh TeKCT MOXKHO roc/ie BHECEHHs BCeX HCrpasJe-
HHH M yBepeHHOCTH B KOPPEKTHOCTH Tekcra. JlomosiHHTeNb-
HbBIM CEepBHCHbIM CpPEJCTBOM [MPH 3TOM SBJSIETCS npoepa-
MHQAA nposepKa CUHTAKCUCA TIOATOTABJIHBAEMOro TEKCTA.

Jlpyroe npenMy111eCTBO TEKCTOBBIX Pe1aKTOPOB — aBTOMa-
THUECKOe BblpaBHHBaHHe MpaBoi rpaHuubl Tekera. [1pu pa6o-
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Te HA MULIyLeH MalIHHKe /A 3aBepUICHHs KaXXJOH CTPOKH
ucnoabayercs kiaasuma HOBASI CTPOKA. Tekcrosuii pe-
JAKTOP BBIMOJHSAET 3Ty QYHKIHIO aBTOMaTHYecKH. Kak Tonbko
BBOJMMBII C MOMOIIBIO KJaBHATYPbl TEKCT AOCTHraer KoHLa
CTPOKH, NPOHCXO/HT MEpexoj Ha HOBYIO CTPOKy. A mnocJse Ha-
)atusi kKnapuiun BBOJL TekcTOBbIH pelakTOp BbINOJHSAET Bbl-
paBHHBaHHE TEKCTAa B COOTBETCTBHH C 3a/laHHBIMH Napamerpa-
MH BbipaBHHBaHHSl. DTH mapameTpbl MOryT ObiTb H3MEHEHbI
nosib30BaTeNeM B 3aBHCHMOCTH OT HEOGXOAHMBIX Tpe6oBaHHH
K OpOpMJIEHHIO TEKCTa.

[Tpu paGoTe ¢ TEKCTOBBIM pelaKTOPOM BCerja MOXHO 3a-
NPOCHTb MOMOLLb Y CHCTE€Mbl, BBe/sl COOTBETCTBYIOLLYIO
KOMaHuy.

B oTiHuMe OT TEeKCTOBBIX PeAaKTOPOB [JS MOATOTOBKH
H KOPPEKTHPOBKH TEKCTOB NpOrpaMM Ha aJrOpHTMHYECKHX
A3blKaX ONHCbIBAeMblH TEKCTOBBIH peaakTOp HHOrAa Has3bl-
BaeTcsi JOKYMEHTATOPOM, TAK KAK C €ro MOMOILbIO MOXHO
MOArOTaBJAHBATb PA3HOr0 POJla TEKCTOBbIE JOKYMEHTBI.

[Tpu paGoTe ¢ AOKYMEHTAaTOPOM Mpex e Bcero Heo6XoAHMO
nepeKJIoYHTb IHAJIOrOBYIO CHCTEMY B pa3jiesl JOKyMeHTaTopa,
YTO CBSI3aHO C BHIGOPOM H BBOJAOM COOTBETCTBYIOLLErO HJEH-
THHKaTOpa U3 cnucKa pasjenos. [locne 3arpysku nporpamm
JIOKyMEHTAaTopa B MaMfATb MAalUHHbI HA 3KPaH JAHCIJesl BbIBO-
JIUTCSl HavyasbHasi HHPOPMALHA H CHCTEMa Mpeasaraer Bbl-
6paTh OJIHH U3 BO3MOXKHBIX HA JAHHOM 3Tane pexHMoB pabo-
Tbl IOKYMEHTaTopa, HanmpuMep, B BHAE CIHCKA, MPHBEAEHHOrO
Ha puc. 3.4. 3 37010 cnucka pexHMOB BH/HO, YTO M0J1b30Ba-
TeJb MOXKET BbI3BaTb PEXHM Ha4aJbHOro (pOPMHPOBAHHSA J0-
KymeHTta (1), npocmorpa KataJsora paHee noAroTOBJIEHHbIX H
COXpaHeHHBIX JOKYMeHTOB (2), a Takxke BbIGpaTh AJ5 paboThl
H neuaTH HeoGxoauMble nokKymeHThl (3, 4). Ha puc. 3.5 noka-
3aHO H306parkeHHe Ha 3KpaHe JAHCMJes, NOJArOTOBJIEHHOM A/
paGoTbl B pexxHMe HauaJbHOro GOpMHpPOBaHHSA. DKpaH pasje-
JIeH Ha TPH 30HBI: KOMaHAHO-HH(poOpMauHoHHas (crtpoka 1),
pasamerouyHas (cTtpoka 2) u pabouasi (cTpokH 3—24).

HauGoabwas 3oHa skpaHa, pabouasi, npeiHa3zHayeHa A
BBOJla TeKcTa JloKymeHTa. Bee, uto HaGHpaeTcsi HA KJaBHATYy-
pe, nosiBsisieTcsi B 3TOH 30He. Boiuie pabouei 30HbI HAXOAHTCSA
pa3MeTouyHasi CTPOKa, KOTopasi MoMoraer pasmeulatb HaOH-
paemblii TEKCT.

KomauaHo-uHpopmMauHoHHass 30Ha HAXOAHTCS HA MepBOH
CTPOKE 3KpaHa M COJAEpPXKHT MoJsd AJs BBOJA YNpaBJsiiOLIHX
koMaHA (XXX), HHAHKALUKHH BBIGPAHHOrO pexxuma, aTpuGyTOB
HaGHpaeMoro Tekcra (HampHMep, MOBbIIIEHHAA SPKOCTb HJIH
JKHpHAsl neuyaTb, NOJAYEpKHBAHHE), a TaKXe HMS JAOKYMEHTa,
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HoMep HaGupaeMoll CTPOKH M HOMEp TeKylleH CTPaHHLbI
TeKCTa.

B HCXOZHOM COCTOSIHHH B JIOKYMEHTaTOpe BblpaBHHBaHHE
pkaioueso (BbIP — BKJI), aTpu6yT Tekcra — HOpMaJbHbI
(TUIT — HPM), ¢opmar cTpanuubl — 44 CTPOKH 1o 58 cum-
BoJsioB B ctpoke (POPM — 44*58). 3HaueHHsi HOMEpa CTPOKH
W HOMepa cTpaHHUbl ycraHoBjenbl B 1. Kypcop Haxonurcs B
nepBoi MO3HIHH paboued 30HbBI.

Ecau npu 5TOM Hayath Ha6HpPaTh KaKOH-JHGO TEKCT, TO OH
Gyner nosiBAsATbCs B paGouedt 3oue. [IpH 10CTHXKEHHH KOHLA
CTPOKH KypcOp aBTOMAaTHUECKH MEPeXOAHT B Hayajo cjenylo-
wei crpoku. Ha puc. 3.6 nokasan tekcr pedepata, HaGpaH-
Hblii B paGoueil 30He 3KpaHa.

Mpu naxartuu xkaasuwn BBOJL nokymenrtatop oGpaGa-
ThiBaeT BBEeJEHHbIH TEKCT B COOTBETCTBHH C YCT@HOBJIEHHBIM
pexxumoM. Eciiu BK/IIOYEHO BbIpaBHHBAHHE, TO JIOKYMEHTaTOp
npeo6pa3yer TeKCT Mo 3aAaHHOMY (opmarty H BbIJaeT ero
Ha 3kpaH. Pe3ysbTar BHIpaBHHBAHHA TeKcTa pedepara npH-
BejeH Ha pHc. 3.7.

Kypcop npu 3TOM yCTaHaBJHBAeTcsi B NepByl0 CBOGOAHYIO
MO3HLHKIO TOCJIe BBEIEHHOr0 TeKCTa, H MOXHO MPOAOJIKHTD
Ha6upaTb TeKCT. Ec/ii BbIPOBHEHHBIH TEKCT HE MoMellaercs
B paboueii 30He 3KpaHa, TO BbiJlaeTcsl neppas 4acTb, a nocie
naxkatust knapuiuy BBOJl — ocraBuascsi 4acTb T€KCTa.

B npolecce NOATOTOBKH TeKCTa B HHHOPMALHOHHOH 30He
9KpaHa MPOUCXOAAT COOTBETCTBYOUIHE H3MeHeHHs. CueTduk
CTPOK H CTPAHHI YCTAHABJIHBAETCH B COOTBETCTBHH C BBE/IEH-
HbiM TekctoMm. Ecan kakoi-n1n6o ¢parMeHT Tekcra He mpen-
Ha3HaueH /s BblpaBHHBAaHHMA, Hanpumep Tabauua, rpaduk
WJIH PHCYHOK, TO CPE/ICTBO BhIpaBHHBAHHS CJI€/lyeT OTKJIIOUHTD.

Pa3sBuTbie TEKCTOBble PeAaKTOPbl MOrYT BblAeJsiTh ¢par-
MEHTbl TEKCTa TOoJuepKHBAHHEM, MOBBLIIIEHHOH SIPKOCTBIO
(Ha 3KkpaHe quCIJIesi) HIH XKHPHOH neuaTbio (Ha neyarawulem
yerpoiictee). Korpa pa6ora ¢ TekcTom 3aBeplieHa, MOXHO
MOJYYHTH OJIHY HJIH HECKOJIbKO KOMHHA TEKCTa Ha neyaTaiollem
YCTPOHCTBE HJH COXPAHHTb TEKCT HA MarHHTHOM HOCHTeJse
a5 nocaeayioutei pa6orel. Bo Bropom cayuae HMsi IOKyMeHTa
momajaet B KaTaJlor, KOTOpbIi mpocMaTpHBaercst Ha IKpaHe
JHCIIes, B COOTBETCTBYIOLLEM pex<Hme pabGoTbl JOKyMeHTa-
Topa.

Bosbiuyio nomoub npd pa6ore ¢ TEKCTaMH OKa3blBaloOT
CHHTAKCHYECKHe aHaJH3aTOpbl H TaK Ha3biBaeMble TaGJaHYHbIE
KanbKyasiTopbl. CukTaKcu4ecKue aHaau3aropst NpeacTaBasior
c060oit 1o0cTaTO4YHO GoJbllIHe Mo 06beMYy C/I0BApPH H NPOrpaMMbl
MOMCKAa H CPaBHEHHSl CJIOB HCXOJHOrO TEKCTa C 3JIeMEHTaMH
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cioBaps. B pesy/bTate Takoro CpaBHeHHs C/10BAa TEKCTa, Ha-
nucaHHble ¢ oHGKOii, He 6YAyT HaJeHbl B CJIOBape H MoJb30-
BaTeJb CMOXeT GbICTPO HCMPABHTb HX. I.‘;c.rm »e CJIOBO HamH-
CaHO NMpaBHJbHO, HO B CJOBape He HaiJeHo, TO, BbINOJHHB
COOTBETCTBYIOLILHE ONEPalHH, ceayeT 106aBUTb Takoe CA0BO
B CJIOBapb CHHTAKCHYECKOro aHaJju3aTopa.

Tabauunoli KAAbKYAATOP — 3TO  «HHTEJJIEKTYyaJsbHAA»
ra6auia, NpUMeHsieMas B MJIAHHPOBAHWH, HHXKEHEPHBIX pac-
yeTax, HayuHOil [eATEJbHOCTH, YNpaBjeHHH, (HHAHCOBBIX
OTYeTaX ¥ BO MHOTHX JIPYrHX 06/acTsX AeATEeJbHOCTH HeJ0-
peka. PaGouas o6sacTb TaGJHYHOrO KaJsibKyasTopa — ABYX-
mepHOoe TabyJHPOBAHHOE MPOCTPAHCTBO, pasjeeHHoe, Ha-
npumep, Ha 255 psanos 1 64 KOJOHKH. Ha skpau aucniiesi BbIBO-
JAMTCS TOJNBKO 4YacTb TaKOro MpOCTpPaHCTBa, Ha3biBaemas
okHoM. Hcmonb3ysi cneunHanbHble KOMaHAbl YMpaBJeHHs
OKHOM, MOXXHO MepeMeliaTb OKHO B MPOCTPAHCTBE KaJbKyJsi-
topa. Bce KOJOHKH HMelOT GyKBeHHble HAEHTH(HKATOPHI, a
paasl — undposbie. B nepeceueHuu psiaoB H KOJOHOK HAXO-
autcsi Gosee 16 000 siueek. Sluefikn Hcnonb3yloTest AJs Xpa-
HeHHS] YHCJOBBIX BEJIHYHH HJIH CHMBOJIbHBIX CTPOK.

«UHTennekryasbiocTby TaGAHYHOTO KasbKyasiTopa 3a-
KJAIo4aeTcsi B MCMOJb30BAHHH MpaBHJ H (opmys, KOTOpbie
CBSI3BIBAIOT pasJiHuHble GJIOKH, Psiibl, KOJOHKH HJIH KOHKPET-
Hble IUelKH Ta6JIHIbl. DTO 3HAYHT, YTO HHPOPMALIHH, BBEEH-
Hasi B OAHY 06JacTb, aBTOMATHUECKH npeoGpasyercs H ycra-
HABJAWBAET 3HAYEHHsi B APYrHX o6aacTaX TaGJHIbL.

Hanprmep, MOKHO HCOJb30BaTh 12 KOJOHOK TaG/HILbI
JJSl Mpe/CTABIeHHs MeCsileB roja W 3aTeM BBECTH JaHHbLIE
Mo psAaM B COOTBETCTBHH CO CTAaTbfIMH pacuera. Cuaepyiouine
ABa psila MOTYT cojepxaTb (popMyJibl s NOACUETA, HANPH-
Mep, CyMMapHbIX BEJHUHH HJH MPOUEHTHBIX COOTHOLICHHH.
TH 3HAuUeHWs MOACYHTLIBAIOTCA ABTOMATHYECKH MPH BBEJe-
HHH HOBBIX uHces B TabJHLy.

JLONOJIHHTE/IbHYIO CEPBHCTYIO BO3MOXKHOCTb MpeACTaBJsi-
joT co60i TabaHUYHbIe KaJbKYJATOPbI, oGecrneyHBalolllHe rpa-
(uueckoe npeacTaBjieHHe Pe3yabTHPYIOlULeH HHpOpMAUHH B
BH/IE THCTOTPaMM. ;

Kpome nepeuHc/eHHbIX CEPBHCHbIX BO3MOMHOCTEH 60J1b-
IOH WHTEpeC MpPeACTABJSAIT pasjiHyHble apXHBHbIE CHCTEMBbI,
HHpOPMALHOHHbIE MACCHBbI, 6a3bl JlaHHBIX, HA OCHOBE KOTO-
pbIX CTPOATCH HHPOPMAUHOHHO-NOHCKOBLIE CHCTEMBI THNA
KapTOTeK, 3aMHCHBIX KHHXKEK, CMPaBOYHHKOB.

[anbHeiillee pa3BHTHE CEPBHCHBIX CPeACTB MPHBEAET K
06'be/IHHEHHIO PA3PO3HEHHbIX CEPBHCHBIX MPOrpaMM B €JHHbIE
KOMIJIEKChI, JOCTyMHble IIHPOKOMY KpYry MoJib30BaTe/eH.
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3.3. Npumepwul amanora

[Mponanioctpupyem obutenne noabsosateas ¢ IBM ua npu-
Mepe Ha/oroBoH cHcTeMbl «DoKyc», HCMOAb3yIOWEeH HEKOTOpPLIE THIbLI AHa-
Jlora H3 ONHCaHHbIX B naparpadge 2.3.

Jast Toro uTOGH Hauath paGoTy, NOJAL3OBATENb NOJIKEH «BOHTH» B CHC-
TEMY, T. €. BBECTH HHAHBHAYa/bHbIA KOA (06bluHO (paMHIHIO) H mapoab. [as
3TOr0 Ha COOTBETCTBYIOWHH 3anpoc CHCTeMbl MOJb30BaTeNb HaGHpaeT Ha
K/aBHaType cBOIWO (amHAHIO M ¢ nomowbio kKaasuiun BBOJL Beoaut ee
8 cHctemy. Tlocsie Beona damuinu cucrema nposepsier, BO-NepBbIX, HANHUHE
€€ B PErHcTpallHOHHOM CITHCKE H, BO-BTOPbLIX, He paGoTaer Ji yKe M0Jb30Ba-
TeJb noj 310 (pamuaueii B cucteme. DamMHIHH no/ib3oBaTeseil OGLIYHO H3-
BECTHBI, MO3TOMY /IONO/IHHTENbHO BBOJIHTCS HH/HBHAYaJbHBIH napoas, KOTo-
phifi 3alHILaeT GaMHJIHIO MONb3OBATENS B CHCTEME H 3aNpelllaeT nojb3o-
BaTe]siM paGoTaTh NOA 4UY)KHMH pamuansmMu. Takum o6pa3om, ocyutecTss-
€TCsl 3aLIHTA OT HECAHKILHOHHPOBAHHOIO IOCTYIIA H KOHTPOJb ACHCTBHI NO/b-
30BateJieii B CHCTEMe 10 CTATHCTHUYECKON W ydeTnoii uHdopmaunn. [Mapoan
BBOJHTCA B HeoToGpaxkaemom nose. Jlas BBoja napossi o6bIMHO npeaocTaB-
JAAOTCA 1B MOMbITKH.

[Tocsie BXxosa B cHCTEMY MOJIL30BATENIO Ha 3KPaH AHCIJEs BHIAAIOTCA
OGl1He CHCTEMHbIe OGBABACHHS H MEPCOHAJbHbIE «HCbMa» OT APYTHX NOJb-
sopatesieil. O6uine cHcTeMHbe OGLABCHHS HHPOPMHPYIOT 06 H3MEHEHHAX
B CHCTEME H O MOSIBJIEHHH HOBLIX (PYHKILHOHAJNBLHBIX IIPOrPAMM, a BO3MOXKHO,
H O COGBLITHSIX, HE HMEIOLLHX OTHOWeHHSl K cHeTeMe «Pokyc» (06 bAB/ICHHSA
0 coGpaHHsiX, CeMHHApaX, 3HaMeHaTe/bHbIX AaTax W np.). [Nepconasnbhble
«MHCbMA» 1103BOJIAIOT 06MEHHBATbCs HHOpMauHeii nojb3oBartensm, pabo-
TAIOUIHM B Pa3jHYHBLIX CeaHcax.

[Tpouenypa Bxona B cHcremy 3asepuiaercs Buigaueil Ha 3KpaH CrHcKa
pasjesoB cuctemnl (puc. 3.8).

Bbi6op neoGxoaumoro pasgena npeacrasaser co6oii AHANOr THIA <Me-
HIO» H OCYLLECTBJ/ISIETCS BBOJOM COOTBETCTBYIOLIEr0 HACHTH(HKATOpa pa3sje-
Ja, NpeAcTaBJeHHOro nomepom B cnucke. CylulecTByer Takike BO3MOMKHOCTb
BBIGOPA € NOMOILBIO (hoTOCeNeKTOPa HAH (GYHKUHOHANBLHON KaaBuuwn [1d4,
KOTOpasi BLI3LIBAET MOC/E0BaTe/bHOE BbieJeHHe MOBBLILIEHHOH SIPKOCTHIO
OTAE/IbHbIX 3/IEMEHTOB CITHCKA, NpeACTaBJeHHOro Ha skpaHe. Ecin Bnocaencr-
BHH HaxaTh knasuuy BBOJL, To npousoiizer nepexoa B pasmen, coorser-
CTBYIOULHI 3/IEMEHT CMHCKA KOTOPOro Gbii BbijeNeH NOBbILIEHHOH SPKOCTBIO
¢ nomoubio kaasuiuu [1d4,

ITpeanonoxum, uTo HEOGXONHMO BBLINONHHTL HA3HAYEHHS (yHKUHOHANb-
HBIM KiaBHlIaMm. Takas BO3MOXKHOCTB npejcTasiena B pasaene «CepsHcHble
nporpammbl M QyHKuHn» (puc. 3.8). [loce Bbinonnenus paaa onepaumuii
M0 BBIXOY B PEXHM pe3epBHPOBAHHS (yHKUHOHANLHBIX KJAABHII HA 3KpaH
Aucniies Gyaer BbiaHa HHOPMALKSA, NpeicTaBIeHHast HA pHC. 3.9.

Ha pHcynke oGo3nauenbl: B JIeBOH KOJIOHKE — HaHMEHOBAHHSA (yHKLHO-
Hanbubix kKnasuw (M1, TIP2, u 1. 1), B cpeaneil KonoHKe — cTanaapT-
Hble Ha3HaueHHs cHcTeMbl «PoKyc», B NpaBoil KOJOHKE — N0Jb30BaTeb-
CKHe Hasnauenwusi. [Ipu nepsom BXoje B AaHHBIA pa3ses npaBas KOJOHKa
He conepKHT HHpopmaunu. [Insa TOro 4To6el BHINOAHHTL HA3HAUEHHEe KAKOIi-
JIHGO KnaBHlle, HEOGXOAHMO NaXaTh ee. B pesysbrate cHcTeMa npeaioxKuT
BBECTH HHPOPMALHIO, KOTOPAsi COCTOHT H3 THNA HA3HAUYEHHs H TEKCTA Ha3Ha-
dennss (puc. 3.10). Tun wasuauenns onpenensier cnoco6 o6paGoTKH TeKcTa
HasHauyeHHs NpH Ha)XaTHH coOOTBeTCTBYIoOUlel KaaBuiin. THN onuchiBaetcs
CHCAYIOUHMH HAEHTH)HKATOPAMH:

Q — 3anpoc (TeKcT Ha3HaueHusi mocTynaer Ha o6paGoTKy Ge3a BbIBOAA

Ha 3KpaH);
D — cooGuienne (TeKCT Ha3sHAuYeHHs! BLIBOJHTCH HA 3KpaH);

6l
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L — cuenaenHe cJuaesa (TekeT HasHaueHHHA cuenasiercs ¢ BBeAEHHBIM
TNABA

3anpocoMm cjesa H MocTynaer Ha 06pa6oTKy) ;
R-— cluensexue crnpasa (TEKCT Ha3HAUCHHS CUENJIACTCA C BBEACHHBLIM 4

Cpepa passuroro guanora

3anpocoM cnpasa H MoCTynaer Ha 06paboTKy);

P — nporpamMa (cHcTema BbIMOJIHACT YKa3aHHYIO nporpammy IpH Ha-
JKATHH COOTBETCTBYIOLLCH KIaBHLIH).

[Tocae ycTaHOBKH HEOGXOLMMbIX nasnauenuii npapas KoJoHKa Gyaer

cosepKaTh COOTBETCTBYIOULHE THMbI M TEKCTHI nasuauenuit (puc. 3.11).
B npouecce aaibueiiwei paGoTbl B CHCTEME «PoKyc» MOKHO HCINOJIb30BATH
HaaHaueHHe (DYHKUHOHANbHBIX KJIABHLI: CTAHAAPTHOC H MO/b30OBA-

aBoHHoe
Teabckoe. [lJfi NEpeKk/IoUeHHsi HCNoab3yeTcd KaaBsHlua BbI30OB TECTA.

Bonpocsl Ans CaMonpoBepKH

3.1. Kakue ycrpoiictsa Bsona Aannbix 8 9BM sam H3BECTHbI?

3.2. Uem oraHuaercs GpyHKIHOHANbHASA KiaBHATYpa OT 00bIYHO#?

3.3. Tepeuncanute 3ape3epBHPOBAHHBIC (YHKUHOHAJIbHBIE  KIABHUIH,
npuMeHsieMble B HCMOJL3yeMOH BaMH JIHAJIOrOBOH CHCTEME.

3.4. WUcnoabayere i Bbl B paGote ¢ AHANOrOBOH CHCTEMON peXHM
BBOJA C (PYHKILHOHANLHOW KJAaBHATYpbl € NOATBEpKACHHEM?

3.5. Ha puc. 3.1 nokazan npumep namna onepatushoil namaTi. Onpene-
JHTe, B KAKOW KOJIOHKE HAaXOAHTCA WEeCTHAAUATHPHUHOE Npe/iCcTaB/ieHHe, a B
KaKoii CHMBOJIbHOE. I 1e HAXOATCS WecTHAALATHPHUHbIE ajpeca?

3.6. Haiigute Ha puc. 3.2 B NepBLIX YETbIPEX KOJIOHKAX UIeCTHAALATHPHY-
Hble aapeca W 3HaueHHsi fAUeeK MaMsATH, @ TaKxe OTHOCHTEeALHbE aapeca

1eMeHTOB TabaHUbL.
3.7. Tpuaymaiite MexaHu3m paboTbl OTJIAA4HKA 1A BBINOJIHEHHS OCTa-

HOBA OT/AXKHBAEMOM NpPOrpaMMmbl B TpeGyemoii TOUKe.
3.8. Kakue THNbl Auajora BeTpeuatotcs B naparpade 3.3?

3—1679

4.1. Onepaymonnoe OKpYyXeHHe

B npouecce pewenns 3agaun ma BM nosibso-

sg;zq-l:HTpmylorcx onpeneJieHHble pecypchl: arm-
e cpe :

AapeT: PeACTBa; nporpamMmHoe oGecrneuenke;

Ilon annaparneimu cpedcreamu mnonnmamores
BBIYHCJIHTE/IbHAS CHCTEMa, BKJoYamoiias B ce6s
UEHTPaJIbHbIA MPOLECCOp, KaHaJbl, JHHHH CBS3H
H nepucpe.puﬁuue ycrpoiictea 9BM. Ha Bbiymc-
JIMTE/LHOH ~ cHCTeMe (YHKUHOHHPYeT mporpam-
MHOe oGecrneyeHHe, OCyLIECTBJSIOLIEe 06pa6oTk
JAaHHBIX MOJIb30BaTe . g

Ha“nepnux CTaHsAX NPHMEHEHHS BbIYHCJIH-
TEJIbHOH TEXHHKH TNporpaMMHcT paGoTtas Herno-
CPEACTBEHHO 33 MALIHHOH M yYalle BCEro MmoJyib3o-
BaJIcsl €10 eIHHOJIHYHO. Pecypchl BhIUHCAHTENBHO
CHCTEMbl MpPH 3TOM HCIOJb30BAJHCh Hedd pek-
THBHO, a 4acTO BOOOILE He HCIOJIb30BaJHCh, TaK
KaK He TpeGOBaJHCh B JaHHbI MOMEHT. :

[To Mepe BHeapeHHS BHIUHCJAHTENbHON TeXHHKH
YBEJIHYHJIOCH YHCJIO Bbimyckaembix BM, Ho emte
GoJiblie POCIO YHCJIO nporpammncroa.' ITosiBu-
Jack npo6Giema Gosee 3)PEKTHBHOrO HCIOJb3O-
BaHHsA pecypcoB IBM. Tak Bo3uHK/Ia Haes cos-
MECTHOI'0 HCNOJIb30BaHHA pecypcoB ofHoii SDBM
HECKOJIbKHMH mnporpammuctamMi. OueBHaHO, yTO
NpH 3TOM BO3HHKaeT mnpob6.ema pacnpeueJ'leHuﬂ
H YyhnpaBJieHHsI pecypcaMu. BeinosHenuwe 3Toi
3aJlauH B3sJIH Ha cebGs onepalHOHHbIE CHCTEeMbI
(0C).

Onepayuonnas cucrema — COBOKYITHOCTb
NPOrpaMMHBIX CPEeACTB, OGECEeYHBAIOLIHX OMNTH-
MaJbHyl0 OpraHH3alHIO HCNONb3OBAHHS pecyp-
coB OBM. Onepauuonnas cucrema BBICTYyMaer
B KayecTse NOCPeHHKA MEeXIY MpOrpaMMHCTOM
u OBM. Ilna storo B cocras OC BkaouaioTes
nporpamMMHble cpeacTBa OGLIEHHSI C MOJb30BaTe-
JIeM, KOTOpble 0GecneynBaioT TpeGyeMbiii ypoBeHb
cepsrca. Kpome cpeacts o6uwienusi ¢ nosnb3osa-
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TeqeM. MMeEoTCsl MporpamMMHble  CpeiacTsad, obJiervaloii1e
JOCTYN K BbIUHCJIHTEJbHOH CHCTEME H [OBbIILIAOLILHE TPOH3-
BOJHTEJNbHOCTb NpOrpaMMucTa, T. €. B KOHCUHOM cuere
yayuliaouue ypoBeHb cepBHCa. OTH JOMNOJHHTEJbHbIE
CpeiCTBA HA3blBAIOTCA MaKeTaMH NPHKJIAJHLIX MPOrpamm
(TMI11). Onu ¢yHKUHOHHPYIOT MOA ynpasaensem OC n
ABJSIOTCS TOCPeHHKAMH MEeXay OC u mnoJib3oBaTe/eM.
B cooTBeTCTBHH CO CcXeMOH, npeﬂcraaneunoﬁ na puc 4.1,
[01b30BATEAb MOXKET «KOHTAKTHPOBATb»  C OC u 6e3
yuactusi TIIIL. TIpumepom [II1I1 siBAsieTcs JAMaJoOronas
cHcTema, (GYHKILHOHHPYIOLLAsh MOA yNpaB/ICHHEM OC.

Yot |

nnn - Monb3oBartens

38M € oc >

Puc. 4.1

Onepaunounaﬂ cucTeMa B COBOKYIHOCTH CO CpeaCTBaMH,

o6ecneunBalpouiumMu GoJsee 5(heKTHBHBIA A0CTYN H HCNOJAb-
soaune pecypcos IBM, cocrasaser onepayuorHoe OKpymce-

HUue noab308aTEAS.
Baaumoneiicrsue ¢ O
lHe YPOBHH: KOMAaHIbI
Ha ypoBHe KOMaHI
Ha BLINOJIHEHHE ONpejesieHHble 3a
MaLKIO O TeKyllleM COCTOSHHH OC u
HHSl CBOEro 3ajJaHusi W H3MEHSTb 3TH COCTOSHHS.
3adanue — 310 efMHMLA paGoThl, KOTOpYl JO/XKHA
BLITOJIHATL OMEpAllHOHHAs CHCTeMa M0 3anpocy roJb3osa-
Tensi. [1puMepoM 3aJaHusi SBJSAETCS TpaHCALMA nporpam-
MBI C AJrOPHTMHYECKOro 3blKa. C nomoluLbl0 KOMaHAbI,
3a/laHHOM ¢ AHMCIes, MOXHO yKasaThb:
— KaKofl TPaHCJAATOP HYXKHO BbI3BaTh A3 BBINOJIHEHH S,
__rje HAXOAMTCA HMCXO/HBIH TEKCT MPOrpammbl Ha ail-

FOPHTMHYECKOM f3bIKE;
— Kyja noMeuiarb pesy/brar
Baanmoneiicteue ¢ OC Ha ypoBHE KOMaHJ XapaKTepHO

IS peXHMa NepcoHaJbHOro pocryna K 9BM (pabora Ha

nepcoHajbHOM komnbioTepe). B MYJIbTHIIPOrPAMMHOH oC

O/b30BATe]b HE HMEET HeNoCpPeJACTBEHHOro A0CTyNa K MmyJb-

Ty ynpaBJeHHs MaUIHHOH H onepaTtopckoMy MmyabTy, HO

UMeeT BO3MOXKHOCTb BHIMOJHATH ~OrpaHHUYEHHOoe  UHCIY

KOMAaHA.
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C MOKHO MOJApa3sfesuTb HA CJEYyIO0-
f3bIK  ynpaBJjeHHs 3alaHHAMH.
NMoJib30BaTe/b MOXKET 3alyckaTb
naHusi, nojaydyatb HHGOpP-
COCTOSIHHH BBINOJIHE-

bl U MPOTOKOJI TpaHCJIALHH.

Paccmorpum HK
323)'2:{11"011"01"1 cug‘{eMb?H:;:pE?H;EMMEgg?pE%p%THOﬁ
Amwan CISTENS opUeHTDoRats . nakernip opatorey
e ¢ 3aniaHuii  popmupyer
- aaT:ﬂ;':H:: neppokaprax, nepcosnenre, 5ar£|¥1-ncc>;
. 2 B & «ﬂn}:a;quae ¢ aucnaes. B cocras OC/EC
I oecie FOBbIH yJlajleHHbIH BBOJA 3amaHHiH»
A, T BBOJ 3a/laHHA C KJIaBHATYpHI, penaK:
| i E?C 3anyCK 3alaHHSl Ha BBINOJHEHHE
. Do O /EC 3adanue — sto COBOKYINHOCTb one-
ghon ynpaB.gIEI?aBﬂeHHﬂ 3anaHusaMi (J1Y3) W pauubix
e H5l 3aJlaHHsIMH XapaKTepeH s My.llb:
Ha 9BM Ttpernero er[::::;::"b;x ;H;Zilg, e
A BHAX KOHKype
g:p;nn::ngeg:czonbxux 3ajaHui. B 3tux ycnog’lfﬁ:T;(gg
B oo ceb b;no.nﬂeuue MHOTHX (YyHKUHH onepartopa
e Bunonmlel b npuMeneHus 513 — apromaTHsauns
" Duror HUA 3ajanui. Yto6bl syywe ceGe npen-
| i ,z:l:lmocn A3LIKA YNPaBJIEHHSI 3aJaHHSIMH
Bec pHMep B3aMMOAEHCTBHSI MOJbL30BATEJS p;
Pacc
- Heogfgg::oasnaqy none3oBareasi. Ilpeanonoxum, uro
e ﬂﬂ;:logiaecm pacyeTbl ¢ MPUMEHEHHEM S3bl-
i ¢OPT15AH Or0 HYXHO HamHCaTb NMPOrpamMMy Ha
it uucx' ;Becm €€ C MOMOLLbIO KJAaBHATYphl H
S Heoéxo O 3TOr0 HEeJ0CTAaTOYHO C TOYKH 3pe-
B o o oox J;HMO o¢popmuTh BCiO pabory, TpeGye-
BUEC ol oanauuﬂ. O6wbscHsieTcss 310 Tem, uToO
. o JAHOBPEMEHHO HEeCKOJbKO pabor, 3a-
i He06xouuM0TzMMH' MO3TOMY ISl Pas3IHYEHHS] 3THX
oo Hacmﬂ(popfwnn KaX1yi0o H3 HHX B BHJE 3aja-
e ek lu6eu KHHTH He siBJsieTcsi noapo6GHoe
e CylLlECTB-Jl" O s3blKa YNpaBJieHHsI 3afaHHUSIMH.
o cyuec Iy{or ClenHaNbHble PYKOBOACTBA H METO-
s o or;e aosrromy PaccMOTPHM TOJIBKO (hYHKIIHO-
i ormeqp TOPOB $I3bIKA yNpaBJEHHS 3aJaHHSIMH
o "aJIOCb Bbllle, 3aJaHHSI — COBOKYNHOCTH
N, JaHHbIX moJb30BaTensi. B Kauecre
e qToﬁup OTaeTcsl BCsl HH(OpMaLHA nosb3oBaTe/is,
B e o.nuqa'rb AaHHble OT omnepaTtopoB Y3,
h e neparopom $SI¥Y3 ROJKHBL CTOATH CHM-
(. Ocparin BHHMaHHe, 4TO mpH paboTe ¢ AHCMIeeM
R s OGeTaz;e.no He C caMHMH nepdokapramu, a c
el AHCHJI(;H. p nepgokapThl COOTBETCTBYeT OAHOI
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K OCHOBHBLIM oOmepaTopaM f3blka YnpaBJeHHs 3ajaHHs-
MH OTHOCATCA CJeAylolllHe TPH omepaTopa.

1. Oneparop JOB mnpeanasHaued AAs HIEeHTH(HHKALHH
3ajanus. 3aJaHusi HACHTHGHUHMPYIOTCA C MOMOLIBIO HMEH
sanannil. UM 3ajaHisi JIOMKHO ObiThb YHHKAJIbHBIM. Kpome
umenu B onepatope JOB MoxHO 3a1aBaTh:

— yuetHyo HHpoOpMauHio (HEOGXOMHMYIO /IS yuera pe-
CypcoB, 3aTpaueHHbIX Ha BBIMOJHEHHE AaHHOTO 3aflaHHA);

— wums nporpammucra (hamunsi MPOrpaMMHCTa; MOXK-
HO yKasaTb yueOHyl0 rpynmy — BCero A0 24 CHMBOJIOB,
3aKJIOYEHHBIX B anoctpodnl);

— peXKHM TMeyaTH YMpaBJsiOUIHX ONepaTopos AY3 B
BBIXOJIHOM JHCTHHre (MOXKHO 3aj]aBaTb KOMIIAKTHYIO HJIH
pacIUHpPEeHHYIO NeyaThb);

— MPHOPHTET BBIMOJIHEHHSA (uu3wnit — 0, BHICWHE —
13);

— BpeMsi BBINOJIHEHHS] 3a/laHHsA;

— o6beM TpebyemOH [isi BbIMOJHEHHS onepaTHBHOM
naMsTH;

— JpyrHe napametpbl.

Takum o6pasom, B oneparope JOB nosb3oBaresb c006-
maer OC o TOM, YTO HYXHO BbHIIOJHHTb 3ajaHHe C yKa-
3aHHBIM HMEHEM, MPH 3TOM OH JONOJHHTENbHO MepeuHCIAcT
napameTpsl, KOTOpbie BJIHAIOT HA MPOLECC BBIMOJHEHHSA 3a4a-
uuss B OC/EC. Oneparop JOB uaenTHQuuUHpYyeT 3alaHue
nasa OC/EC.

2. Onepatop EXEC npeanasHauen Jsi Onpeie/ieHHst
HMEHH MpPOrpaMMbi, KOTOpas MOJIKHA GbiTh BbIMOJIHEHA. Ou
OTMeyaeT HAuaJo KaxKJoro uiara 3ajaHus, COOTBETCTBYIO-
1ero BHIMOJHEHHIO OMpeJeJeHHOH B oneparope EXEC npo-
rpaMmbl. B 1aHHOM npumepe CJelyeT ykasaTb CHCTEME HMA
nporpaMmbl — TpaHCJsiTopa C fA3bIKA ®OPTPAH.

TpancasTop ¢ s3blKa ®OPTPAH BxoauT B cOCTaB
OC/EC. Bui3oB Tpancisropa odopmasiercs B BHAE Kara-
402Uu3UPOBAHKOL npoyedypsl, KOTOpas MPeACTABJIACT co6oit
HA60p HANHCAHHBIX 3apaHee YNpaBJAIOUIHX ONepaTopos
fi3blKa YNpaBJeHHsl 3aJaHHSAMH.

KaTanorH3upoBaHHble MPOLELYpbl CyXKaT Aasi obuerue-
Husi paGoThl C S3BIKOM YMPABJCHHS 33aAaHHAMH. Onuu
cojepar Bce HauGojee MOBTOPSAIOLLHECS ONMEPaTOPEI aY3,
CBA3AHHBIE C BBHIMOJHEHHEM onpejaesenHoro aeicrsusi. Ha-
npuMep, KaTaJOrH3HPOBaHHAs NPOLE/ypa NeuaTH HCXOAHOrO
TEKCTa NPOrpaMMbl COAEPXKHT yMNpaBjsiolne Orneparopbl
[JIS1 BHI30BA NMPOrpamMMbl MEYaTH.

B paccMaTpHBaeMOM NpHMepe OnepaTop EXEC ocyute-
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u,,H‘"?232:'(2‘)':1)(‘;;1:]?;;';3"P03aHnoﬁ NpOUeAYPHl TpaHcas-
H B

30BaTest bITTOJIHEHHE MporpaMmsbl MoJib-

27 EXEC FORTGCG

3.0
Bunonnen:;?amp DD onpeneasier nannsie, neo6xoanmsie anst
e Og IpOrpamMMel, a TakXe ycTpodcTBa BBOJA —
pa-ropori DDbN(H)O B 33/1aHHH TNIPHCYTCTBYET HECKOJBKO Ofe-
e’ np.ouer:;pa'roFPSIR?(l})CHaxo;m‘rcn H B KaTaJ/JlIOTH3H-
pe G. Yto6ul 106
B s neaype . A06GaBHTb omepa-
ype, Heo6XoauMoO
A B HMEHH oneparopa
MSl COOTBETCTBYIOLLEro
1 3aJlaHHsl Kara -
3HPOBaNHOH nmpouenypu. U s
. Urak, pas
HHE MOXEeT HMEeTb BHJ: R A K S
//FRIMER  JOB  *HBAHOB’
77 EXEC  FORTGCG
Z/FORT.SYSIN DD «
MCRORHb TEKCT
MPOFPAMIE HA POPTPAHE

%
7’7

’

/* — KoHew ¢aiina (060
B ¢ (oGo3nauaer KoHel HCXOAHOro Tek-
// — komew 3apanus.
poaf(lyna:acjlr:aaa CHCTeMa oGecreuHBaeT BBOJ H KOPPEKTH
HHS C JHCIJess M 3anyc .
K 3aJlaHusl Ha
panky y BBIIOJI-
ge l;l!e ﬂ,ﬁlgsonbuo pacnpoctpaHeHHble OWHGKH — 3TO OLIHG-
>, 2 K€ ynpasieHus 3ananusimu. Hekortopele auano-
Komponbcr)?;u 06ecneynBaioT BXOXHOI KOHTpOJIb. OG6bIYHO
LIeCTBASIETCS MOCJe BB i
ola ouepe,
H conpoBoxpaerc s (L) s
sl COOTBETCTBYIOLLH
= OLUHM JIHATHOCTHYECKHM
Kou'r[lﬁ)ilﬂbue!:é Cg:‘ucwa AAHAJIOrOBOH CHCTeMbl 0GeCneyuBaioT
NOJIHEHHEM 3ajlaHHus
g B cpege OC/EC.
qepesq::::c::;ngnugﬂuﬂ 3ajaHus HabJionaercs BuayaJ/leo
TOOpaXkeHHs] OnepaTHBHOI
ekl patuBHO# namsath OC/EC
{ 4eTCA CHrHaJbHBIM €006
Aucniesi. Pesya Y6, b8 Fpasettan
A bTaTbl MOXXHO MPOCMOT
e Pesys peTb Ha 3KpaHe HJH
. C noMoubio cHMBOJILHO
| rO pellakTopa TEKCTOB
51 O6GHapy»KeHHble OLIHG
KH H TOBTOpH -
o pHO 3amyc
g:;, (é?lciaﬂauue Ha BoinosHenne. Takum oGpasom, 11Ha.no¥o-
, €Ma B JIaHHOM c/yyae sIBJSIeTCS HAACTPOMKOI Haj

on i i
€PalHoHHOli CHCTeMOH makeTHOH 06paGoTKH OC/EC
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bl 70-X rOJOB B Pa3BHTHH ONEPALHOHHLIX CHCTEM

HauuHas ¢ cepefini
eHCTBOBAHHIO CPEACTB /IHAJIOrOBOrO

HAMETHJHCb TEHAEHUHH K ycosepiu
p3aumoseiicTBusl € 0JIb30BaTEJIEM. [MosiBHaHCchL onepauHoHHbIe CHCTEMbI,

KoTOpbic OGecreuHBasH Ha ypoBHe KOMaH HJAH MEHIO HenocpeacTBeHnoe
ynpasJienue CBoei paGotoii. B OC/EC xomaujuublii ypopeib B3aHMOJeH-
CTBHA TNpejHa3Hauen B OCHOBHOM Jfl onepatopa JBM u oGecneun-
BaeT ynpasJeHHe Nakerioi o6paGoTKoi. BMewatenberso noab3oBaTesis B
3TOM cJyuae CHJbHO Orpanutero, a acro HeBO3MOKHO, TAK KaK OLHHM

H3 TNPHHUHNOB nakeTHo# OOPHGOTKH ABJSICTCH OrpaHnvenie apocryna
epatHOHHbIX cycTeMax noJb3oBaTtesb

noap3opatens. B auanorosbix of
MMEeT HenoCpeICTBEHHbIA AOCTYN K ynpaBJenuio OrnepaiHonHoi CHCTEMOH,
npH 3TOM KOMam/bl B3aHMO/ICHCTBHA O6ecrneynBaloT TOT CEpBHC, KOTOPBIH
NpejlocTaBAANa AHAIOroBas CHCTEMA B OC/EC. [Ilepenecenne B3aHMO-
neiicTBHA C MOJb30BaTEJEM Ha ypOBCHb ynpasJsiiolilel nporpamMmel (mo-
HHTOPA) OMNEPALHOHHOM CHCTEMbI MO3BOJACT Gosice rHOKO ynpasiafaTh ee
pecypcamu, obecrneunBaer «HEMOCPEACTBeHHbI KOHTAKT».

Jlasorosuie OnepalHoOHible CHCTEMBL HE HCKJIOUAIOT NaKeTHyw 06-
paGotky. Bcerna HmeeTcsi BO3MOKHOCTB BKJIOUHTb KOMaH/bl MOHHTOpA
B nakernoe 3ananne. CosMmeuienue JHAJ0roBOil W NAKeTHOH 06paGoTKH
XapaKTepHO sl CHCTEMbl MasbiX 3BM — CM 3BM. [las cemeicTBa 5THX
mawun paspaGorano Gonaee AecATH OnepailHoNHLIX CHCTEM, OpPHEHTHPO-
BAHHBIX HA PAa3NHuHOE TpPHMEHEHHE. HauGosiee pacnpocTpaHeHHbIMH st
wuiidBM (CM-3, CM-4, CM-1420) sBasioTcs: onepaLHoHHasn CHCTeMa ¢
pacipefe/eHHbIMH  (PyHKUHAMH PAGOC u onepaiumuonnas cuerema pe-
anbnoro spemenn OC PB. [las OC PA®OC xapakrepio npeoGaanaiue
JHAJ0roBbIX (POPM OOLLEHHSI ¢ MOHHTOPOM Ha ypoBHe KOMaHJL; OC PB
ABASIETCA PA3BHTON CHCTEMOT MYJILTHIIPOrPaMMHOI 06paboOTKH, OpPHEHTH-
pOBaHHOi HA BHICOKONPOH3BOAHTEALHLIE mojaean CM 3BM ¢ GosbuiuMm 4HC-
oM 1ob30BaTeeH. ITH CHCTEMbl 0GecneuHBaioT KaxioMy 110/1b30BaTEJI0
BbUICJICHHE JOCTYIHBIX TOJIBKO €My Pecypeos, IpH STOM JUIsl KaXJ10ro noJib-
a0BaTeAsl CO3NACTCS HIIIO3HS EIHHONHYHOIO JHAJIOrOBOTO B3aHMOJIeilCTBHSA
¢ monntopom OC, uto HMeeT BaXKHOE neuxooruueckoe snadenne. B 1o xe
BpeMsi M0JIb30BATE]H MOTYT o6MenuBaThesl HH(pOpMAalLHed Apyr C JApYroM.

1llnpokoe pacrpocTpaHeHHe MepconasbHbix KOMNBLIOTEPOB MPHBEIO K
MOJICPHH3ALHH CYULECTBYIOULHX H pa3paGoTKe HOBLIX JHAJOTOBBIX onepa-
IWHOHHBIX CHCTEM ANs MHkpoIBM. PaboTa Ha nepconanbioM KOMIIblOTEpe
NPOHCXOAHT B PEXKHME NOCTOSHHOIO JMAN0rOBOr0 B3aHMOJICHICTBHS M0J1b30-
paTesi ¢ MOHHTOPOM ONEpaIHOHHOMH CHCTEMEL. B nacroflee Bpemst HmeeT-
cfl PAL BHIMYCKAEMBIX NPOMBILLICHHOCTEIO mukpodBM, nanGosiee pacnpo-

CTpPaHEHHBIMH 13 KOTOPBIX ABASIOTCH:
— JIHAJIOrOBhIi puancanTenbibit komnaeke JABK (ABK-2, J1BK-3,

JIBK-4) ¢ onepalHonHOil cHCTeMOi OC J1IBK;

— MHkpodBM «Hckpa-226» ¢ BAFICUK -nutepnperupyouteit OC;

— mHKpodBM CM-1800, CM-1810 ¢ onepaimHoHHONl CHCTEMOH MHK-
po/10C;

— mukpodBM EC-1840 c onepaiHoNHoii CHCTEMOT Ma6.

O6uHMH 0cOGEHHOCTAMH BCEX MepeuHc/IeHHbIX OC sBasieTcsl HX OpHeH-
raunsi Ha AMAIOroBoe B3auMoJeicTBHE C noJb30oBaTeJeM, M[pH  STOM
NPHMEHSIOTCA KaK KOMaH/bl, Tak H MeHio, nomoulb (Komanaa HELP),
ponoanuteabhbie sanpocst OC B cayuae HenoJHoit HH(OpPMALHH OT TO0Jb-
sopatensi. Kak MpaBHio, BCe 3TH CHCTeMbl SBAAIOTCA «JIPYIKECTBEHHBIMH Y
10b3OBATE/NO W XAPAKTEPH3YIOTCA BHICOKHM YPOBHEM CEpBHCA.

Onnako mHoroodpasne onepaiu
TPYAHOCTH NpH nepexoie ¢ 0/1HOM
NPHXOAHTCS OCBAHBATH HOBHIE KOM
mHoe obecrneleHHe.

9BM na Apyryo, Tak Kak npu sTOM
Akl MOHHTOp@ M CEPBHCHOE Mporpam-
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OHHBIX CHCTEM BbI3bIBAET JHAYHTENALHDIC

Heo6xoaumoc
Tb CTAHAAPTH3
6uabHbix OC, T PTH3allHK  mnpeponpeaenausa cos
¢yHKuHonam;Hb;xe' B'L?Le:x:(‘)::exﬁc oanoit IBM ma apyryio 6e3A:::§ue:uoy;
Tesem. Han6 CHCTEMLL H unTepdeiicos
foeo paCﬂpO‘:":'eea|ﬂpK"M npeicTaBHTeNeM MOGHJ‘IMIEI()? OC ﬂ:Jl ey
COBMECTHast ¢ 1‘:eﬁwuuayl B mupe OC UNIX (8 CCCP uc::Tcn =
WH HHCTpyMeHTaJlbHasi MOGHJIbH SR
ma Q MOC). Hasl onepauHOHHasi cHcTe-
nepauHonHa
- naun[e) aucoxori Cy':)COT::ﬂa CUNlX PEANH30BaHA NPAKTHYECKH MOJHOCTBIO
TeM. CAMbIM HMEeTCH » KOTOPBIH HE 3aBHCHT OT KoHKpeTHoii 9BM
Be Mawnnu (5 Hac:g:m)c:mg;z; «nepeHocHTb» OC UNIX na pa3J|Mq.
s OHa pe 3
acnpoct peanusopana
zocn?lo (gg"g‘;\?& Sl Ml B Coabax 9BM) élg;"z;ex W g
B B Epooro H:l:s.noﬂerm HaJHuHe npoctoro wurepgeiica c no.'lomﬁe"-
B Ciicrema HHMOC Pa cepBHCHBIX cpeacTB. B naweit crpane OC lﬁ?\lﬂa'
Mikpo3BM (JIBK Hpeanusoaauu as EC 3BM, CM 39BM IX
S L ar npennocu.hx; CKpa-226», EC-1840, CM-1810). Takum g SR
Be cranpaprioii OC a5 npuwsTas OC UNIX n OC MHMOC 5 taneer:
i :-:Mﬁ GosbinHetBa ABM. Sro yn06H0 M,,B ::qcm--
e o“e“bT::)Kcnyqac OH pa6oTaetr B OAHOI onepauqu:zia:‘:
MOTyT npaKTHueckH Gea u::.e“r::[:‘orpaumu. HamHcauuble Ha OAHOI SBMI:
Bl&66xomimMo, o HH  BBINOJHATBCS Ha i 5
, OHAaKO, OTMETHTb, YTO ApYroil  Mauinne,
HOCTH NpH e, g CYLLECTBYIOT onpenene
nepeuecefmau poe(}:{ocneanlcw:: Hnl::“:cxerx? \ "g e o SBPM' B"H‘:iT:gg’ﬁ;
Hanpumep, Gon a paGotaer sddex
b A THBHO
lmcx‘;x c?l'epmun!:eoe YHCJ0 obpalueHuit K BHew el nzbmmn Ha :a tait s
B e T pacnpocrpaiesHe OC UNIX aas M”KPOSBN{""T"NX
TeJSIMH HAa rHOKH , OCHa-
BhcTooned OKHX MaruHTHbIX amuckax. B
"Eq,ggl,lﬁ"z:zuen 3tHx ycrpoiicts OC UNIX paGoraer ::ﬂ:-’r‘; ix ‘OB
- 1lostomy npumenenne OC, opuentnpoBannbix Ham:(’:)m?::f‘

Hble MHKPOOBM u yy
HTBIBAIOLIHX
ele focTatouno pacnipoctpaieno CHUH(DHKY HX BHEUIHHX YCTpOHCTB,

nﬂ[}(a.zzg;::j:; [:;?;Bume TeXHuyeckoi 6assl IBM npuge-
NPHOIHIKEHHBIX K n:;ba(:)leapTgllll?HHl:’ll:T: ik ol o
o 5 pec npeacras
ngumemf::él:ﬂcmel Z-C)BM NSITOrO NOKOJIEHHS!, B KOTI‘)OPNX 6;:;:
e ;:l 113 1;7\2 OGUIEHHS C NOJIb30BATe/IEM HA eCTecT-
B e 9] CMOXeT pelwaTth 3ajaud Ha Joruye-
e Mgulxmme, MaKCHMAJIbHO MPHGIHKEHHOM K
B s oMY M oneHmo. Ocnosnoii Tenaenumeir B paspu-
oo pPOrpamMMHOro oGecneyeHusi SIBASIETCS] €ro
JIHXKEHHE» C noJb3oBaTeNeM H, Kak pe3yJib-

TaT, ynpoueHu
e pabotel ¢ 3
NocTaBeHHbIX 3aaay. BM, yckopenne pewenus

4.2. NMporpammubie cpepcrea awanora

M =

.. ﬁmommuu JAHAJIOT  peajiH3yeTcsi C MOMOILUBIO

i porpaMm H npeacTaBJsieT MOWIATOBbLIH LHKJIH-
cc (cm. naparpad 2.3). [lonycTum, uto B HeKo-

TOpBIi
MOMEHT BpeMCHH CHCTEeMa BbIlIJIA B COCTOSIHHE OXKH
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nauusi 3anpoca nosbaopateasi. [Toab3osaTesnb MOArOTaBJH-
Baer TeKCT 3anpoca, HaGHpaeT ero Ha KjaBHaType H BBOLHT
B cuctemy. [IpH 3TOM cHCTeMa BBIXOLHT H3 COCTOSIHHS OXH-
AaHus W npucTynaer K o6paGoTke  BBEJIGHHOro 3anpoca.
B npouecce 06paGOTKH 3anpoca CHCTEMa BbIAAET M0/1b30BA-
Tes1l0 MH(pOpPMAIHIO, MPEeJYyCMOTPEHHYIO aJroOpHTMOM o6paba-
teiBatowieit nporpammbl. 1o okoHuaHun 06paGoOTKH cHcTEMA
BHOBb BBIXOAHT B COCTOSIHHE OXKHIAHHS CJIe/lylOllero 3ampo-
ca noJabsoBaTensi. JleWcTBHe CHCTEMbl B KaxXXJ10M 1iare
AMaora Onpeje/sieTcsi COOTBETCTBYOLLEH JHanoroBoi (MH-
TepaKTHBHOM) NMPOrpamMMoii, HaNMCAHHOH Ha HEKOTOPOM SI3bl-
Ke nporpammupoBanus. Takoil #3blK NpOrpaMmMHpOBAHHA
JIOJI’KeH HMeTb, BO-NIepBbiX, CPEACTBA /Il ONHCAHHs cooblie-
HUI M BbIBOJA HX HA 3KpaH JHCIVIes W, BO-BTOPBIX, CPEACTBA
JJISl BBOJA M aHaJ/iH3a 3anpocoB MoJib30BaTeJs.

CoBpemenHble HanGojiee PacnpocTpaHeHHbIE A3LIKH NPOrpaMMHpOBaHHI
He cojepiKaT CPeACTB, B JOCTATOYHOH CTENeHH OTBEUAIOUIHX YKa3aHHLIM
TPeGOBAHHAM, I0ITOMY HA NPAKTHKE OGHIYHO HCMO/IL3YIOTCS Pas/HUHbIE pac:
wiHpeHus A3blKoB. PaccMaTpHBaeMoOe HHXKE CPEACTBO NPOrpamMMHpOBANHA
MHTEPAKTHBHbIX (PPArMeHTOB MpeAcTaBaser coGoit soctatouno 3 hekTHsHOe
pacumpente 3bikos AccemGaep, I1J1/1, [MACKAJIb u npyrux aas paspa-
6OTKH PAa3BHTBIX JIHAJOrOBbIX NPOTrpaMM. OnucbiBaeMoe CPeaCcTBO NpHMe-
usieTcst AR pa3paGoTKH (PYHKUHOHAIBHBIX NMPOrpamMM B CHCTEME «Dokyc»
u naspiBaercsi sissikom JTUPOJL.

flapik JIADOJI nosiBi/cst B peayabTaTe aHaju3a 31eMeHTOB HH(opma-
LLWHOHHOTO O6MEHa B IHAJIOTOBbLIX CHCTEMaX H HAKOIJEHHOro OnbiTa paspa6o-
TOK NMPOrpaMMHOro 0GecreyeHHsi CHCTeMb «Dokyc».

JTi06y10 CHMBOJIbHYIO HH(OPMAUHIO, BHIBOAMMYIO HA SKpaH aucnaesd,
MOXKHO TPEeJCTaBHTb B BHAE OTAEIbHBIX 3JEMCHTOB HJH COOGLIeHHH.
Kaxnoe Takoe cooblueHHe onpenessiercs:

a) ajzpecoM ONepaTHBHOH NaMATH, cozepKauleil TeKCT COOGLIeHHS;

6) AJMHHOI 3TOrO TEKCTa;

B) KOOPAMHATAMH Ha 3KpaHe JMCI/Es B BHAE HOMEPA CTPOKH H MO3H-
LWHH B CTPOKE, Tjie JIOMKeH ObiTh PacrnosoxKe JIaHHbIH TEKCT.

C cooblenHeM cBA3aHbl ONpejeientble BH3yalbHble CBOACTBA TEKCTa,
ero CTaTyc M KOMamjbl ynpasJeHHs TepMHHAJIOM. [Ton TepMHHOM BU3YaAb-
Hble COMCTBA NMOHMMAIOTCS TAKHE MapameTpbi, KaK ypopelb sipKOCTH (HH-
TEHCHBHOCTb), LBET, PEXKHM MepuanHs WiH Geryuias cTpoka.

Kpome BH3yanbHbIX CBOHCTB cooGuierHe 06Jajact HEKOTOPBIM CTATy-
COM MO OTHOIIEHHIO K PA3JIHYHBIM ONEpPalHAM, TAKHM, KakK:

— onpejenenne (GoToceseKTopom;

— yjaanenHe HiH MOAH(HKAUHS TEKCTa HA 3KpaHe;

— yKaszauue UH(POBLIX MoJei;

— TaOyAsALUHSA.

3ajasasi TO WJIH HHOE 3HAyeHHe napameTpa, onpeaensioulero craryc,
NPOrpaMMHCT pa3speliaer HJM 3ampeiiaer NpHMEHeHHE K TEKCTy c006-
ILeHHsI COOTBETCTBYIONLEH OnepaiHy.

CooG6iienne necer B ceGe ornpeaencHHyio HuhopmauHio 06 ynpapasio-
uleM BO3CHCTBHH HA TePMHHAJ, HANpHMEp: MPEABAPHTENbHOE ralieHHe
3KkpaHa, c6poC NPH3HAKOB MOJH(HKAUHH noJieii, pa3GJOKHPOBKA K/aaBHATY-
pbl HJIH NOJAaua 3BYKOBOrO CHrHasa.
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laKHM 06p830M C006meHHe B 06l.lleM BHAE MOXKHO npe, Ta T =
’
il K PeACTaBHTL cJae

Mrxr=(T, K1, V, S, ©),

e I'= —
[yit (A4, L) g:gamerpu._xapamepuaylomue pacnoJioXeHHe Tekcra B
paTuBHOi namsitu (A — aapec o6nactu namsru, L —
s ] JUIHHA TeKcTa); 3
r=(l, p) — KoOpAHHATE pacnosioKeHHs TekcTa Ha 3Kkpane (/[ —
V ﬁ;;;(;&:ﬂupa SKpaHe, p — MO3HIHA HA CTPOKe);
— bl, XapakTepHayiouiue i
ol pH3y BH3yasbHble CBOJiCTBa
S — craryc co
O0LUeHHSI 10 OTHOLIEHHIO
K
" e Pas’HuUHLIM oOne-
— YNpaBisiloulHe napameTpbl
, Xapaktepusyio -
5 CTBHE HA TEpPMHHAJ. < b
l)oacr::))gnu CJIe/lylOLIHEe YACTHBIE CJyYaH COOGILEeHHA:
ueodxouumume""e ABJSCTCS  TEKCTOM, COCTOSILIHM H3 OAHHX npoGenos
X AJISL HACTHUHOrO CTHPAHHA HHAOPMALMH HA 3KpaHe aucnaen:

MCI.R=(L- Kz, S, C),

2) coo
9Kpanl A“cg:zeuuune Hecer B ceGe HHdopMauuio o6 ycraHoske Kypcopa Ha
ONpPEJICNIEHHYIO MO3HUHIO, TEKCT [PH 3TOM OTCYTCTBYeT:

Mcrs =(Ke, C),

rae 13(; -—c--o(l.6 P) — KOOPAHHATBI YCTAHOBKH Kypcopa Ha sKpawe;
_COOGUIEHHE BHINONHACT TOJALKO yNpaBisioliee BoafelicTs
AHCIUIEH, HANPUMeED CTHpaHHe KpaHa: Al

Mers =(C).
Ilpu  ucnonb3oBauun n
PHHUHIIA  YMOJYAHHA MHO
go;acmq.cm. arpubyrel V, S, C) MoxHO omycTHTb Mr:em::ﬁ]amerpu
WEeHHH, HanpHMep: i
Mryr=(T, K;); Mcir=(L, K7); Mcps =(Kc).

Texyﬁﬁ:r;exg;r:. TIpH HCMONb3OBAHHH CHCTEMbI NMPOrPAMMHOIO CJEKEeHHs 3a
AHHATAMH TEKCTa WM Kypco

a Ha 3
€TcA H yKasanue napamerpos K; u Kc:yp 4 "Pe BRI SR

Mrxr=(T); Mce=(L).

CooGute
LULCHHS, TepeaBaemMble OT AHCIVIESs B UEHTpasibHbii npoieccop
"

11
“pe CTaBJASIOT Cco6Oi 3a||POCH noJib3oBareJs. “X MOZKHO IlPell(:laBHlb B

Me=(1, K¢, Kr, T),

rae | —
e r: l:)an 3umz1m<a1'opa CHruana Buumaunst; Ke=(lc, pc) — koopaunatst
EKOMbix NoANILIPOBaAMX. PaACH ) Sxpane et AT, HK e
; Ha 3KpaHe auc o =
e p aucnaesn; T=(A, L)—
Mp PACIIONOKEHHA CUHTAHHOrO TeKCTa B ONepaTHBHOI : )
e namMaTH H ero
T
maumggﬂrcnonbaoaauuu ¢otocesektopa HAH cneuHadbHBIX KAABHII npo-
NMPEPLIBANHA TEKCT He nepejaercs (vacTHblil cayvaii): P

Mers=(1, Ke, K;).

Pea a
KUHS CHCTEMBl HA 3aMpoc MoJib30BaTe sl 0HO3HAYHO onpejeasiercs

1 pen [
coleP)KaHMEM Jallpoca H 1pe, bl(.lop"e" paGOlu 10/ib30BareNst, T, e npe-
I ’

R=F(M,}.
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PeaH3auHsi OMHCAHHOTO NMOAXOAA [OCTATOYHO HATJISANHO MpeacTaB/eHa
B siabike JIMPOJL.

Bce onepaTopbl $i3blKa MOKHO YyCJOBHO Da3GHTL HA TPH Tpynmbi:
[O3HLHOHHPOBAKHA W BHIBOAA WH(POPMALMH HA SKpaH JHCIIEH, BBOAA
OJIHOFO HJIH HECKOJNBKHX MOJH(PHIHPOBAHHbIX noneil; MpeiBapHTENbHOrO
aHa/ju3a BBEJCHHOH HH(DOPMALHH.

K onepatopaM MO3HUHOHHPOBAHHSI H BbIBOAA uHdopMalHH Ha 3KpaH
JIHCIIeA OTHOCATCS CJlelylolune:

ERASE — crepeTb Bce JaHHble HA 3KPaHE;

CLEAR — creperb uacTb HH(popMauHH HA 3KpaHe;
CURSOR — ycTaHoBHTb Kypcop B YKa3aHHyIO TMO3HIHIO 3KpaHa,
DISPLAY — BbiiaTh AaHHble Ha 3KpaH AHCHEs.

K onepatopam BBoAa HHPOPMAUHH OTHOCATCH:

BREAK — BLINOMHHTL ONEPALHIO YTEHHsi PYYHOro BBOAA OLHOTO

HJH HECKOJIBKHX MOMH(HIUHPOBAHHBIX noJei;
READSCR — BbINOJHHTL onepaiio utennsi 6ydepa skpana.
K onepaTopasm aHalW3a BBEACHHOH MHPOPMAUHH OTHOCATCS ONEPaTOPbI:
PICK — BbaeauTh HH(OPMALHIO OAHOTO MOAH(DHUHPOBAHHOrO
10JIst;

FORK — BBINOJIHHTL NpeBapHTebHbIA aHaIH3 CYUHTAHHON HH-
¢opmalnu;
FORKA — onpejieJiuTh uaeHTHdHKATOP DYHKIHOHANBLHOH
KJAABHIIH;

FINDCURS — onpe/e/iiTh NMoJioKeHHe Kypcopa.

OnepaTopsl TNO3HUMOHHPOBAHHA M BbHIBOAA HH(POPMALHH COAEpIKAT
kaioueBoil onepatop AT, B KOTOPOM 3aNHChIBAIOTCH KOOPAHHATb yCTAHOB-
KH Kypcopa WJH HauaJa BbIBOAA COOGUIEHHS HA KpaHe Jucniesi, HanmpHMep

CURSOR =g 200

ycTaHaBJIHBaeT Kypcop B 20-10 no3uuKI0 Ha 8-H CTpOKe;

DISPLAY YHAHAND CEAHCA’ » AT=C2, 13D

supoaut coobuenne HAUAJIO CEAHCA ha 3-io CTPOKy, HaumHas c
10-# no3uniHH.

Uro6bl ONpeAeHTh BH3ya/ibHble CBOACTBA M CTA4TyC TEeKCTa, a TaKxe
ynpassiouLie napaMeTpbl, KOJMPYeTcs onepani ATR, KoTOpbiii Ha3blBaeT-
csi aTpuGyToM. 3Hauenusi atpubyra moryt ObITh CJIeYIOUIHMH:

UPR — ycraHoBHTb noJie, He 3allHILEHHOE OT BMellaTe bCTBa

oneparopa,

NUM — ycTaHoBHTb ToJie undpoBoe;

BRO — ycTaHoBHTb ToJie HeoToGpaxKaemoe;
oto6pakaemoe HOPMAaJbHOM APKOCTHIO;

BR1 — ycTaHOBHTb TOJIe,

BR2 — ycraHoBuTb noJe, oroGpaxaemoe NOBbLIILEHHOH  SIPKOCTBIO;

FS| — ycranoButh mojie BbiGOpa  (OTOCENEKTOPOM (HOpMaJbHO#H
SAPKOCTH) ;

FS2 — ycraHoButh mnoje Bbi6Opa  (OTOCEIEKTOPOM (nosbleHHOI
SAPKOCTH) ;

FT1 — ycTaHoBHTbL M0Jjie NpepbiBanus (OTOCEIEKTOPOM (HopManbHO#
SIPKOCTH)

FT2 — ycTaHOBHTb M0/ NpepbiBanisi (OTOCENeKTOPOM (noBbLIlIEHHOH
APKOCTH) |

MOD — ycTaHOBHTb nojae MOAH(DHIHPOBAHHOE,
SND — noaaTb 3BYKOBOH CHIHaJ;

DEB — pa36/ioOKHpOBaTh KJIaBHATYPY;

DEM — cGpoCcHTb NpH3HAK MOAH(HKALHH.
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E
aan"c:'.::';rw;e HMEET HecKO/IbKO aTpH6yToB, To B onepana ATR 3uauenus
€A uepe3 3anATyl H 3akaiouaiotcs B cKoGkd. Hanpumep

DISPLAY  *BBERWTE 3ANPOC’» ATR=CBRZ, SHDs DEE)

BBIBOAKT cooGutenne BBEJIMTE 3AIMPOC ndsbiwennoit sipkocth ¢ noaa-

yei :Hsyxosoro CHrHa/a H pa36JOKHPOBKOH KAaBHATYpbI
€pexoj B COCTOSIHHE OXKHAAHHA H Wit

nocJeAylolUlHi BBOJ 3anpoca

glc‘ynlﬁz;;?;ﬂe;c;“lc nomou.(blcg onepatopa BREAK. Oneparop READgCR
BaHHe HH(OpPMAUHH C 3KpaHa aucn

snea Ge3 nepexoaa

:egc::m:uue OXKHAAHHA. [IAs cuMTBIBaHHST HHDOpPMALKH C onpene.uguuoﬁo

: 6KpaHa MOXHO BBINOJIHHTbL MPeABapHTeJbHOE M03HUHOHHPOBAHHE

Apeca Gygepa qucnies ¢ nomoubio onepanaa AT, nanpumep

READSCR AT=C18,1)

3:y1;1:;;z£§;:_r2:ur:aaune ¢ 10-it ctpoku skpana. Ecain nosuuxonuposanme
0 CYHTBIBAHH

g : € HH(OPMalUHH BBIMOJHSETCS ¢ Hayaja

ucnoﬁ:a"’y?:asor?e:::mﬁ HH(OPMAIHH MOXKeT GbiThb BBINOJNHEH CPENCTBAMH

Ka MnporpaMMHpOBAaHHs, OJHAKO Ha

npakTHke yaoGHO

::cer::nbsoaancx onepatopamun PICK, FORK, FORKA pn FIND%URS

onucuu;:muca B s3pike JTUPOJI. Onepatopul siamka JUPOJI nonpo6uc;

omerummm B JIOKyMeHTaUHH no cHcreMe <«®Dokyc». JlonoanuTenbHO

i o uro A3bik [IMPOJI npeacrasasier co6oit aocratouno passutoe

“g iccemgﬁgrgammupoaauun HHTEPAKTHBHBIX ()PAarMeHTOB AJIsi Mporpamm

pe, Ha sA3blKax BLICOKOrO YPOBHSA H I

sl HernocpeACTBEHHOro

nunonuenu: B cHcTeme. [loc/ieiHsii BO3MOXKHOCTb MO3BOJISET ABTOMATH3H-

gona'rb paboty nosb3oBatesisi CHCTEMbl NMyTeM MPOrPaMMHPOBAHHSA OTAEJIb-

bIX cueHapues pauazora. Takoil pexum paGothi B cHcreme «Dokyc»
Ha3blBaeTCsl PeXKHMOM aBTOIHJIOTA.

Jlast nporpaMMHpOBaHHSL AHAaJOra Ha MNEePCOHAJbHBIX
MHKPOKOMIbIOTEPAX WIHPOKO Hcrmosb3yercesi sisblk BAVICUK
(Haqa_nbﬂue 6yksbl Beginners All-purpose, Symbolic In-
struction Code), paspa6oraunniii B llopmyuﬁcmm KoJlsien -
ke (CLUIA) B 1964 r. [lns pasHbiX KOMMbIOTEPOB CyILECT-
BYIOT pas/iMuHble BEPCHH M paciuupenusi sisbika BAMCHUK
CBfI3aHHble CO CrneuH(HKOH annapaTHoOH peaJiM3allHH KOMIbio-
TepoB.

[Ipu nporpammupoBanuu na ssvike BAVMMCHUK Heo6xonu-
MO yKasaTb KOMIBIOTEpY MOCJEeA0BATEJbHOCTb BbIMOJHEHHS
Komana. [last 3TOro B KaXJ0#f CTpoKe nepej mocseaoBaTelb-
HOCTBIO KOMaHJ YKa3blBaeTcsi HOMep, KOTOPbIH O6bIYHO HAYH-
Haercsi ¢ nomepa 10 u yBennunsaercss wa 10 aas kaxnoit
:(::»;ncomoxn. OT0 n03BOJSAET BCTABJSITH B TEKCT NMPOrpam-

JIHHTeJIbHbIE C
Qe TPOKH NMPH HEOGXOAUMOCTH MOAH(DHKA-
Paccmorpum caeayioutyio nporpammy:

19 LET
20 LET

A%=

"CKOMBKD BAM NET?"

B%=

"BAW BOZPACT - "
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39 LET Cx= "MET"
40 INPUT (A% R
SO PRINT  BY%;KiCx

BBoa TaKoit mporpaMMbl B KOMMbIOTED OCYULECTBJSAETCH
06bluHbIM HA60pPOM HA KJIaBHAType, KOTOPBIH 3aBepuiaer
Kaxaylo cTpoKy Haxartuem kaasuwu BBOJL. Yro6bl BHINOJ-
HHTh TaKyl0 [pOrpaMMy, HCIOJb3yeTcsi KOMaHAa RUN,

BBoaumasi 6e3 yKazaHHs HoMepa.
Takum 0o6pa3oM, ecqH BBOJHMTCS KOMaHAa C yKa3aHHeM

HOMepa CTPOKH, TO KOMNbIOTEp He BIMOJHFCT €€ HEMELTIEHHO,
a 3amoMHHaeT B nporpamme (B MOpsiike BO3pacTaHHsl HOME-
poB cTpoK). UTo6bl BHINOJHHTH KOMaHIy HEMocpeiCcTBEHHO

nocsie BBOJA, ee CJeayeT BBecTH Ge3 HOMepa CTPOKH.
Jlnsi OpraHH3alHu LHKJIOB B si3blKe BN CHK ucnonbsy-

ercst koucrpykiusi FOR ... TO ... STEP u NEXT.
Caenyiomasi nporpaMMa BBIBOAHT HAa 3KpaH YHCaAA OT

1 no 10 u Hx KBajparhi:

10 FOR ®=1 TO 19 STEP 1

20 PRINT X siei

20 HEXT %

[NpuBeseHHble MPHMEpbl MPOrpaMM XapaKTepH3yioT JBe
chepsl NpHMEHEHHs A3blKa: OPraHHW3alHuio AHajora, Marema-
THYECKHe BbIUHCJIeHHs. PacCMOTPHM Mnporpammy, B KOTODOH
npeacTaB/ieHbl o6e cdepbl NMpHMEHEHHs f3biKa BOVCHK:

10 REM  (FEOEFA30BAHHE  TEMNEPATYP

20 FRINT  “TPAALC"» “rPALLF"

30 FRINT

46 INPUT "BEEAMTE MPAA.C"» C

S0 PRINT Cr32+C#3/%

60 G0 TO 49

Jlannas nporpaMma npeo6pa3yer 3HaueHHs Temnepartyp
u3 mkans no Lleabcuio B mkaay no Papenreiity. Ecau
BBLIMOJIHUTH 3Ty NMPOrpaMMy, TO Ha 3KpaHe MOSIBUTCA 3aroJo-

BOK, BbiBefeHHbIH komanaoi B crpoke 20. Ctpoka 10 HrHops-
pyeTcsi KOMMbIOTEPOM H MpeACTaBJsieT COGOH peMapKy HiH

KomMMeHTapuii. IIpu BbIMONHEHHH KoMaHabl B cTpoke 40

KOMMBIOTEP BHIAJIET B COCTOSIHHE OXKHJAaHHf BBOJA 3HAYEHHS
nepementoit C. IMocsie Toro Kak 3To 3HauenHe Gyner BBeje-

HO, KOMNbIOTep BbiBejeT peayabraT (cTpoka 50) ¥ BHOBb MO
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komatae GO TO 40 nepeiiner Ha oxuaanue BBOAA caenyio-
wero snauenusi. OueBuano, uto ctpokn 40—60 npeacrasas-
10T OGO GecKoHeuHbl UMK, JIAsl BBIXOJAA H3 3TOrO0 LHKJA
Heo6X0AHMO BBecTH Komanay STOP.

Oneparop PRINT moxeT umerb Gosiee CJI0XKHYIO (hopmy
HanpuMmep i

FRINT AT 1a,26; "#"

BLIBOAMT 3Be3/104Ky B 26-10 nosuuuio wa 10-it crpoke. Ta-
KHM oGpasom, Haianuue napamerpa «AT cTpoka, nos3uuus»
MO3BOJISIET OCYLIECTBJAATb MO3HUHOHHPOBAHHE BbIBOAHMBIX
JAA@HHBIX MO YKa3aHHbLIM KOOpAHHATAM.

Kpome napamerpa AT wmoxHO yka3aThb napameTpsbl
onpenensoune user (INK, PAPER), sipkoctsb (BRIGHT)'
H Jpyrue atpuOyThl cooGuienus. OQHAKO 3TH napamerpsbl
OTHOCATCA K pacwinperuio sisbika BAVICUK u uX cuHTaKCHC
OT/IHYAeTCHA /ISl PA3JIHUHBIX KOMIBIOTEPOB.

‘Eu.le ONHH $A3BIK mporpamMmupoBahus AIlJI — guasoro-
BbIH SI3bIK /151 OMHCaHHs mpoueccoB o6paGoTKH HHpopma-
IIHH, pAacCUMTAHHBIH Ha WHPOKHA KpPyr nosb3oBareseir
Pa3/HYHOH KBaJH(PHKALUHH H CNEUHANH3AUHH. DTOT S3BIK
61 paspaGoran K. 3. Aiisepconom B 1962 r. u sBasercs
ONHHM H3 HauboJiee BbIPA3HTENIbHBIX, MOCJEAOBATEAbHBIX H
MOILHBIX fI3BIKOB nporpammupoBanusi. AI1JI umeer neparo-
THYECKYIO UEHHOCTb, TaK KaK obyuaemblii nmpucTynaer kK pa-
6oTe, He 3HAKOMACh C IIHPOKHM HaGOpOM onepaTopoB
A3BIKA. AT1JT o6ecneunBaet NpocTyio BO3MOKHOCTb BHIUHCIIE-
HHST pa3/IHYHBIX MaTeMaTHYeCKHX (YHKIHI, JeHCTBHA ¢ MaT-
PHLUAMH, OpraHH3alUHH CHCTeM KOAMPOBAHHSI H 3aLLHTbI HH-
ggg;aauuu, 06paGoTKH MHOrOMEpHbIX MAacCHBOB, BeAECHHS

OB.

4.3. Tpahuueckne BO3IMONHOCTH aMcnnes

ili)or k- Paccmorpum rpaduueckue cpeactsa aucniees H 0coGeHHOCTH
o PaMMHPOBaHHA rpaHKH, a TaKKe rpadHueckHe BO3MOKHOCTH 3IKpaHa
A} _nﬂeu ¢ mMaTpuued pasmepa 192X 640 Touek.
‘. au:no»lzenue 71060/ TOUKH HA 3KpaHe JHMCIUIes ONpeaessieTcs KOOpH-
,!l'l': . OOpAHHATA X YKa3blBAaeT, HACKOJbLKO [1aJeKo pacnooeHa
e on TOUKa OT JIeBOrO Kpasi noJsi 3KpaHa, a KOOPAHHATA i — PacCTOAHHe
iy HEro Kpast 5kpaHa 10 AaHHOH TOYKH, T.e. X — KOOpAHHATa, onpe-
S unaﬁ M0 rOPH3OHTa/H C/eBa HANpaBo, a y — KOOPAHHATA, Onpeesi-
P.Ilun(:n BepTHKaJH cHH3y BBepx (puc. 4.2). Byanem 3anuchiBath 3TH
: pn“a:u(g%;;ea (gggﬂor)ylo(g B ckoOkax (x, y). Takum oGpasom, napi
S0 ,0), ,0), 191) u (639,191) onpenensio
: ’ T 10,
lglx TOYEK Ha 3KpaHe. i gy

nepatop PLOT — npocreitwmit onepatop skpaumoii rpapuku. On
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BLIBOLHT Ha 3KPaH JAHCIJIEs TOUKY B C€O-
OTBETCTBHH C YKa3aHHbIMH KOOpJAHHATa-
mu. Popmar onepatopa:
PLOT x-koopaunara,
Y-KOOpHHATA.

C nomoupio onepatopa CIRCLE
MOXKHO H306pakaThb Ha 3KpaHe MOJHbie
okpyxHocTH. Popmar onepaTopa:

CIRCLE x-koopauuara,
y-KOOpAHHATA, papHyC.

Onepanawt 8 onepatope CIRCLE
onpesensiioT KoOpAHHATH UeHtpa (X, y)
H PaaHyC OKPYXXHOCTH.

G On);parggu PLOT, DRAW u
CIRCLE npeacrasasior co6oii npumep
TaK Ha3bIBAeMOH 9KPaHHOH rpadHkH, KOTOpas HCNOJb3YeT A H3obpaxe-

i b 9KpaHa AMCJIes.

Hui :lfqg(:“nopu,:sguenapnporpamma na sisbike BAVICHK, KOTOpaﬂOBHBO211};‘I:
Ha 9KpaH OJHH MEPHOJ CHHYCOHAbI (MpH 3HaueHHH aprymenta ot O 10 &1):

Puc. 4.2

10 FOR =0 TO €32
20 PLOT Ny 26+30#SIHCH-220%P1)
30 HEXT H

Caeayiouias nporpaMma BbIBOAHT Ha KpaH AHCI/IEA rpapuk napaGoJbi
npH nameHenuu aprymenta ot 0 a0 4:

12 FOR =0 TO 832
20 PLOT  H» S0€30RCHA160)
30 HEAT N

p CKOH TOYKH
OGpaTHTe BHHMAHHE HA pPA3JIHUHC KOOPAMHAT rpacduue i
(x, y) 3 koopaunat crpokn u nosuunu (C, I1) B onepanne AT (cM. napa
rpad 4.2). )
R q)Vlcnc)un:aoaarme enuncreentoro oneparopa PLOT ans cjoXHBIX rpa
pHUeCKHX H306paKeHHil NPe/CTaBIALTCS J0CTATOUHO TPYLOCMKHM, nosToMy
Hapsly ¢ HHM MPHMEHSIOTCS ONepaTOphi /S BbIUEPUHBAHHS MPAMBIX JIHHHA
u ayr (DRAW) u okpyxuocreit (CIRCLE). } ;
Onepatop DRAW asist H306parKenns NpAMBIX JHHHH HMEET cJIelyIouLH
¢opmar:
DRAW Rs Y

Haua/no JHHHH ONpPelesieTcss KOOPAHHATAMH KOHEUHO TOUKH Eﬂ;gfg
TaTe BbInoAHeHHsi npeawiaywero onepatopa PLOT, DRA‘ngA"/ .
2 KOHelL IHHHH — OnepaHiaMH X H y, KOTopbie B onepaTope fBJ

OTHOCHTE/IbHBIMH KOOpPAHHATAMH.
PaCCMOTpHM nocJieA0BaTeJIbHOCTb ONepaTopoB

AT 0,40 :DRAW 289y 110
FLOT 4283, 163: DRAW -123, -148

W cooTBeTcTByloULHil rpaduk Ha puc. 4.3. Onepanjibl B oneparope DRA\EN_
MOFYT MPHHHMATb OTPHILATE/bHbIE 3HAUEHHS B OTIHYHE OT ONEpaHO0B B on
patope PLOT.
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(200,150) p (400, 160)

(320, 140)

(040) (200, 59

(00, 20)

Puc. 4.3 Puc. 4.4

C nowmoubio onepatopa DRAW Kpome npsiMbix JHHHA MOXKHO BBIUEpUH-
BaTh Ha 3KpaHe Ayr. [lisi 3T0ro yKkaseiBaetcsi TpeTHii onepaua, onpenessio-
wui yroa ayru. ®opmat onepatopa DRAW aas u3oGpaxenus Ayr umeer
cJeaylouHi BHA:

DRAVW x, y, a.

Onepanabt X H y ONpesieNIsioT KOOPAHHATHI MOMOXKEHHsS KOHEUHOH TOUKH JyTH,
KaK H /ISl PAMBIX JIHHHHA; onepana a — yron ayr, paa. Ecau onepaua a
HMEET MOJIOXKHTeNbHOE 3HAUeHHe, TO B Mpollecce BLIYEPUHBAHHS JIyTH OCylue-
CTBJISIETCS MOBOPOT HAJIEBO, @ VIS OTPHUATENbHBIX @ — Hanpaso. [Ipu a = 2n
GyleT HauepueHa MoJAHast OKPYXKHOCTb, MPH @ = 7 — NOJYOKPYKHOCTb, TIPH
a = 0,5*1 — verBepTb OKPYKHOCTH W T. A. Hanpumep, ais a = n He3a-

BHCHMO OT 3HAYeHHH x M y GyleT HauyepueHa MOJNYOKPYXKHOCTb (puc. 4.4)
onepaTopamH

PLOT Z282,52: DRAW 128, 98,P1

Bbiuepunpanne HauHHAETCS B I0r0-BOCTOUHOM HANPABJCHHH H 3aKAHYH-
BaeTcsl B CeBepO-3aMajHOM, T. €. MPOHCXOAHT moBopoT Ha 180°, uau m pan
(3Hauenne a).

Ipagpuueckne BosamoxHoct B sisnike BEVICHUK sBasiotest oanum u3
NPOCTEHLIHX NPHMEPOB MAIIHHHOA rpadHKH.

Hpyrum npumepom siBasiercst «<MacwiTabhast OKonHasi rpauKa», Koropast
B OTJIHYHE OT «TOYEYHOH rpaHKH» HCMOJb3YeT MPOH3BOJBHOE ABYXMepHoe
MPOCTPAHCTBO, He OrpaHHYeHHoe pasmepom 3Kkpana. Ha skpan aucnaes,
Ha3biBaEMblil B 1aHHOM C/lydae OKHOM, BBIBOAHTCS TOJBKO 4YacTb rpaduue-
CKOro npocTpaHCTBA B COOTBETCTBHH ¢ MacIuTaGHbIM (haKToOpoM.

Bhiuepuusanue ¢uryp ocyuiectsasiercsi rpauueckum Kypcopom (yKa-
3aresieM), KOTOPbIH MOXKeT GbiTh He OTOGpakeHHbIM Ha skpaHe. [Mocseosa-
TeJIbHOE BbINOJHeHHe rpadHUecKHX onepauHi OCyILEeCTBASIETCH OTHOCHTEAbHO
0/10KeHHs1 Kypcopa (OTHOCHTeNbHAsi Onepalusi) HJAH OTHOCHTENBLHO Oceit
Koopaunat (abcosoTHasi onepaums).

Ias nyuuiero nonumManus macwtaGHoit rpadHKH BBeeM NOHSITHE MUpo-
8bLx KoOpJuKaT, KOTOPbIE MO3BOJSIOT 3a1aBaTh OGEKTLI B ABYXMEPHOM HJH
TPEXMEPHOM MHpE N0/1b30BaTeJs, IPH ITOM M10/1b30BATENb ONpPEAe/ISAeT eHHH-
Ubl H3MepeHHsi, HAanpuMep: rpadHK ABHXKEHHS B KHAOMETPAX NPH BpeMeHH
B Hacax WJM 3aBHCHMOCTb BbIXOAA MPOAYKIUMH B THICSYAX WTYK OT KOJH-

HYecTsa nHew.

Macwrabuoui aktop, T.e. noanoe pacctosiHHe B CHCTEMe MHPOBbLIX
KOOpanHaT no BepTHKANH OKHA, HMeeT 3Hauenne 100 no YMOJIYAHHIO H MOXKeT
QHTb H3menen ¢ nomoutblo onepatopa SCALE. MaciraGel koopauHar x w
Y onunakopbl. OnHaKO ANHHA JHHHH, KOTOPYIO MOAKHO HAYEPTHTH BAOb KOOp-
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JMHATH X, 33BHCHT OT MacwrtaGHOro QaxTopa OKHA. YBENHUHBAA HIH
yMeHblas MaciTaGHbIi (paKTOp OKHA, MOXHO YBEJHUHTH HJIH YMEHLUIHTDL

pa3smep HauepueHHO# B OKHE (HIypbI.
BaXHO MOHATb, YTO B OKHE npocmartpuBaercsi nuGo Bce rpaduueckoe

npocTpaHcTBO, JHG0 ero ¢parMeHThl B 3aBHCHMOCTH OT BbIGHpaemMoro

macwtabuoro ¢akropa.
HHxKe nepeuncienbl OCHOBHbIE ONepaTopbl «MaclTaGHON OKOHHOH rpa-

(HKH» M MX Ha3HAuYeHHe:

CIRCLE —  BbIMEPUHBAHHE JIHICA HJIH OKPYXKHOCTH;
LINE —  BbluepYHBAHHE JIHHHH,

ARC —  BblYEPYHBAHHE JYTH HJIH OKPYXKHOCTH;
POINT — BbluepuHBAHHE TOYKH,

SCALE — ycTaHOBKa MacuitaGa H nepeMellleHHe OKHa;
FILL — IITPHXOBKA,

CURSOR —  MO3HLHOHHPOBaHHE TEKCTa.

Onepatop SCALE nosBossier H3mensaTh MaclTaGHblii GakTop H nepe-
MewaTh OKHO B o6GiacTd 3Kpana auciiies. Macwra6 onpejensier AJHHY
BePTHKANLHOMN JIHHHH, KOTOPAsi NOJIHOCTHIO MOMEILAeTCSA HA SKPaHEe JHCRHIEH.
Macwta6 100 ycranasansaercs no ymoauanuio. dopmart oneparopa:

SCALE macuwital, KoopjHHaTta X, KOOpAHHATa Yy

Koopauuatsl (X, y) Onpeiessiior MoJoxKeHHe JeBOro HHKHEro yria okna
B rpa)HuecKkoM MpoCTpaHCTBe.

[Mpumepnt onepatopa SCALE:

SCALE 0.5,0.1,0.1 — ycranaBaHBaeT MacwTaGHblii dakrop

0.5 H MO3HUHOHHPYET OKHO MO KOOp-
aunaram (0.1,0.1) rpaduueckoro npo-
CTPAHCTBA;

— ycranasauBaer maclutaGublii dakrop
10 ¥ NO3HILHOHHPYET OKHO NO KOOPJH-
natam (0,0) rpacduyeckoro npocrpaH-
CTBa;

— ycranaBauBaer macitaGHblit dakrop
100 ¥ NO3HIUHOHHPYET OKHO 10 KOOP/H-
naram (50,50) rpacduueckoro mpocr-
paHcTBa.

Jlasi Toro uTo6bl BHICBETHTb HA KpaHe TOUKY, HCMOJb3YyeTcs onepartop
POINT. Koopansathl ToukH 3afaiotcsi onepanaamu x u y. [pu uenonbsosa-
HuH Macuita6horo ¢akropa 100 (no BepTHKa/IH) TOYKA B LEHTPE OKHA yCTa-
HABJIMBAeTCsl ¢ TMOMOLILbIO onepartopa

SCALE 10,0,0

SCALE 100,50,50

POINT 68,58

Jlnst BhiuepuMBaHHA JHHHI Henosbayercst oneparop LINE. Hanpuwmep,

LINE €8,58 TO 20,20

BBIBOJIHT HA SKpaHe JHHHIO C KOOpAHHATaMH Hauana (60,50) u KoopAHHATAMH

konua (80,90).
Onepatop LINE BeiuepunBaer Ji06yio JIOMaHYyIO JHHHIO HJIH, HaTIpHMEP,

kBazpat (puc. 4.5):

LINE €2,58 TO 78,58 TO 7@,68 TO €3,60 T €0,50
3HaueHHs ONEpPaHjIoB ONpPefensioT aGcoloTHbBE KOOPAHHATE! B rpadu-

YECKOM TNpPOCTPaHCTBE. Unorpa ynoduee 4YepTHTb OTHOCHTEJIbHO Texymeﬁ
MO3HUHH Kypcopa. B atom clyyae HCnoJib3yercs OTHOCHTEJIbHBIA omne-
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parop LINE-R. Hanpuwmep, kpanpar, n
‘ » , HAYEPUEHHDLI B NPUBEJEHHOM NpH
ONpPE/IEJACTCH B OTHOCHTE/ILHBIX KOOPJAHHATAX ¢ nomouﬁno ouepaTopz? i

FOINT 63, 5a

LIME-R 2,0 TD 18,8 TO 0,18 TO -18,8 TO @s-10

Yro6ul  HaueptuTh 0
KPYAHOCTb, HEOGXOJAHMO YKa3ath Ko
) opAHHA
uentpa, nanpumep, (50,50) u paguyc 40. Toraa ¢ nomoubio oneparopl:.il1 s

CIRCLE 58,50, 490

BBIYEPUHBACTCH OKPYXKHOCTH C K a
(HJIH «BBICOTOI») 540 e, (puc.O(-;;.)él)“.Ha“wl HEDN (0500 N paugyeon

Ecau no6asuts ewe gsa napamerpa, Hanpumep
CIPCLE S8,50,40,0,5,a

TO MOJAYYHTCSl JAHNC (pHc. 4.7).
«
coﬂaglt:zg'r:;n::gunnoc:o:ocra?ggt;r 40 en., HO rOPH3OHTANbHBI «papnyc»
HHY OT BLICOTH H paBen 20
9 ex. Yucao 0,5 B
sztglrl;gm:’epe nlpencrawme'r COGOit 3KCUeHTPHCHTET 3aunnca. Ecan sKcuent-
p PABEH 1, TO NoJiyuaeTcst OKPYKHOCTD, a ecan He pasen 1, To Bbluep-

quBaercs suannc. Ecan tpeGyercs
: NOBEPHYTh 3JIHIIC
5-it napamerp, nanpumep yr » TO CICAYET H3IMEHHTD

CIRCLE Si, 50,40,8,5,1

B pesyabrate BoiuepuuBaercs sammnc, no i
CTPeJIKH Ha yroa B | pan (npubausntensho 57") B(e;fl:{cw:g) 42 % m e

Takum oGpasom, napamerpn s _ra
H306pa)KeHHSI SJJIHICA H OKPYXKHOCTH
JO/KHLL  yKa3plBaTbCst B omepaTope
CIRCLE B onpenenennoii nocsenopa-
TENLHOCTH: X, y — KOOPJHHATHI LeHTpa,
BLICOTA, [3KcuenTpucuter], [yroa mo-
Bopora]. [locrennne asa napamertpa
MOXHO ONYCTHTb, NOITOMY OHH yKa3a-
Hbl B KBaJpPaTHLIX CKOGKax. 3HaueHHs
STHX napameTpoB no ymosauauuio 1,0
COOTBETCTBEHHO.

Ecan tpeGyercst naueptuts ayry
OKPYXXHOCTH, TO HEOGXOAHMO HCIOJb-
30BaTh onepatop ARC, B koropom cie-

)d 70,60)
70,50)

(60,60
(60,%)

Puc. 4.7
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AyeT yKasaTtb KOOpJAHHATBHI Hawajla H KOHLIA Ayrd, a Takike yroJa AYra B

[Mapamerp onepatopa TURN onpeaeasier nosopor yepenaxH Ha HeoOXOMH-
paauanax. Hanpumep,

MbIH YroJi OTHOCHT@/IbHO TE€KYLLEero HanpasJeHHs. Ecau 3nauenue napamerpa
MOJIOYKHTEJIbHOE, TO MNOBOPOT OCYULECTBJSIETCS NMPOTHB YacCOBOH CTPEJIKH,

GRC 19,30 TD €@,30s1 B MPOTHBHOM cjiyyae — no uacosoli crpeaxe. Onepatop TURNTO ¢ no-

npHBeleHHyl0 Ha pHc. 4.9.
naoﬁglau))xﬁz;z ?gr:i'uy'fylo gury);()y MOHO 3aLITPHXOBATDL C MOMOIULBIO onelp:):
topa FILL. 3roT onepatop HMeerT eAHHCTBEHHbIH napaMm‘p.osuaqem:;lmTb
TOPOro MOXKeT GbiTh JIHGO | (BKJIOUHTH WITPHXOBAHHE), an6o (BblKJI3 ok
wrpuxosanue). [lisi H306pakeHus 3aWITPHXOBAHHOrO Kpyra HCIOJb3Y!
nocaegosatenbhocts onepatopos FILL u CIRCLE, nanpumep

FILE.
CIRCLE 58,53, 30

[LITpHXOBKA BBIMOJIHSAETCH FOPH3OHTAJIBHBIMH aunuaMA. [Iaa oTkiaoue-
HHSl LWITPHXOBKH HCIOJb3YyeTcs onepaTtop FILL 0. e
MacwraGuas OKoHHas rpauka JIOCTATOUHO MpoCTa, HO I;OBBOII 3
C031aBaTh HA KPaHe CJOKHbIE YePTEeXKH C BHICOKOH pa3peialolle cnoco6-

\ (60,90)

(10,30)
Puc. 4.8 Puc. 4.9

3

;]

&

IMokasem elte OHH cnoco6 npeacTaBieHHs rpadHyecKo umbopmﬁauuu.
JIOCTATOUHO PACNpOCTpaHeHHbIH B MHKpOKOMMbloTepax. [Tpeacrasium ceGe Mi-
JIeHbKYIO HeBHHMYIO Uepenaxy, KoTopas HMeeT MHiyllee Mepo H MOKET Mep
Melarbes B MJOCKOCTH 3KpaHa. .

CyluecTByIOT OnepaTopsl YNpaBJeHHs NMepoM H Yepenaxo:

PENUP — NoAHATb Mepo;

PENDOWN — OMYCTHTb Mepo;

MOVE — MepeMecTHTb uepenaxy; '
TURN — MOBEpHYTb yepenaxy (oTHOCHTE/IBHO) |
TURNTO — nosepHyTb uepenaxy (a6cosioTHO).

ByjseM Ha3biBaTh ONHCHIBAEMblfi CMOCOG MpeAcTaBJeHHs rpaq;uqeculic;:
unopmaunn T-rpadukoii (or anramickoro turtle graphlc—qepenéi"axa
rpa¢uka). OcoGeHHOCTDb ee 3aK/I04aercs B TOM, 4TO, KaK naneg'ruo,a:igo s
He yMeeT mphirathb H MOSTOMY NEpeMellaeTcs Mo HenpephisHoH Tp e an‘; i
[NepBoHaua/ibHO 4epenaxa HaXOAMTCS B JIEBOM HHXKHEM yr:l%:y ’:aoumo
umeer nanpasienne 0° (Bnpapo). Ilpu sTOM nepo MOLHATO. no o e
yKa3aHHBIX ONEpPaTOPOB MOXHO NOBOPauHBATH H NepeMellarh uepena q); 19
5KpaHy, NpHUeM B 3aBHCHMOCTH OT TOTO, ONYULEHO HJIH MOJHATO MEPO, pa_
naxa octasasier 3a co6oii caen uan ner. Onepatop MOVE nmeer oant na[;a
MeTp, YKa3biBalOLLHH pPaccTosiiie, Ha KOTOpOE mepemeltaeTcs yepenaxa.
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MOLULBIO MapaMeTpa yKasbiBaeT Hanpap/ieHHe [ABHXKEHHS uepenaxw.
Onucanublii HaGop onepatopoB T-rpaduku ABJASETCH MHHHMAABHLIM H

OGBIUHO HCMOJIB3YeTCS B NPOUEAYPAX /IS NIONYUEHHS PacUIHPeHHOro HaGopa
onepatopos. Hanpumep, npoueaypa

19 DEFINE PROCEDURE FORMARD <(DISTANCE)
ped] MOVE DISTAHCE
23 END DEFINE

onpenessier Hosbiil onepatop FORWARD s 1BHIKeHHst yepenax Brepes

Ha pPacCTosiHHe, 3HAYEHHE KOTOPOro onpejessiercs napamerpom. Cuaeayiouine
TPH NpoUeaypb

43 DEFIME FROCEDURE BACKWARD ¢DISTAMCE)
S8 MOVE -DISTANCE
63 END DEFINE
78  DEFIME PROCEDURE LEFT CANGLE)
28 TURN AMGLE
92  EMD DEFIME
108  DEFINE PROCEDURE RIGHT ¢AMGLE)
119 TURH -AMGLE
128 EMD DEFINE

onpeznessior onepatoppl BACKWARD, LEFT U RIGHT ansi aBuxKeHus
yepenaxH Hasajl, MOBOPOTOB BJIEBO H BMPaBO COOTBETCTBEHHO.

Ha ocuose T-rpapuku paspaGotan rpaduueckuii s3blK MporpamMmupo-
Banus JIOT'O, KOTOpbIi AIBASIETCS OAHHM H3 HAHGOJEE MPOCTHIX H JOCTYMHBIX
/ISl M3Y4YeHHS S3bIKOB nporpammupoBanHusa. OCHOBY s3blka coCTaBJsieT
HHTEDAKTHBHAsS rpaduKka W J0CTAaTOUHO MPOCTOE CPEJACTBO CO3AAaHHA HOBBIX
KomaHj sisbika. Takum oGpasom, B mpouecce nporpammupoBanus na JIOIO
A3bIK 06OraliaeTcsi HOBHIMH CJIOBAMH H Bce Gosiee OTBeyaeT TpeGOBaHHAM
no/b30BaTeNsl. SI3bIK XapaKTepH3yeTcsi peKypCHBHOCTbIO, HaJHUHEM Npolie-
AYpP, BO3MOXKHOCTbIO CTPYKTYPHOIO NPOrpaMMHPOBaHHS, 06PaGOTKH CMHCKOB,
BBIYHCJIEHHS MAaTEMAaTHYeCKHX (YHKLHH.

Miorounciensbie paciiHpeHHs A3bika 06eCneuHBaloT HMHTALHIO (H3H-
HECKHX FIBJICHHH, MPHMEHAIOTCA B POGOTOTEXHHKE, HTPOBBIX H O6Y4YaloOUIHX
nporpammax.

B kauectse passuToro rpauueckoro si3bika BHICOKOTO YPOBHSI pac-
CMoTpum aseik Kaacpyda, kotophlit umeer cpeacTsa 06paGOTKH TakHX rpa-
(HueCKHX THNOB AAHHbIX, KAK TOUKH, OTPE3KH MPSMBIX, PHCYHKH, NMOA3/IEMeH-
T H o6nacTH. Tak Kak CHHTAaKCHC $I3blKa MPHHHMaeT pasaHuHble (OpPMBbI

B 3aBHCHMOCTH OT BKyca pa3paGOTuHKa, PacCMOTPHM TOJBKO CEMaHTHKY
oneparopos.
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KoManan s ONHCAHHA H306paxKeHHs

SCALE
POINT

LINE

ARC

FUNCT
CURVE

IMapamerpbl — uMmsi # MacmTa6. Onpeaessier paamep BHH-
MOI1 06J1aCTH H FeHEePHPYET CeTKY C YKa3aHHbIM LIarom.
[lapameTphl — HMSi M CIHCOK TOYeK (map KOOpAHHAT).
BbIBOAHT HA 3KPaH TOYKH B COOTBETCTBHH C KOOPJHHATAMH.
[NpunucbiBaer 3aaaHHoe HMS BCeH COBOKYMHOCTH TOYeK.
[Tapamerpbl — HMS H CIHCOK ToueK. PHcyeT JiomaHyio ¢ Bep-
IWHHAMH B 3alaHHbIX TOYKaX. TOUKH COEIHHSAIOTCA B TOM NO-
psiike, B KOTOPOM OHH BCTPEYaloTCsi BO BXOJAHOM CIIHCKe.
[TpunucbiBaeT JIOMaHOMH 3a1aHHOE HMSI.

[Mapamerpbl — cnHCOK Touek. Yepe3 ABe TOUKH MPOBOIHT
ATy, UEHTP KOTOpOii HAaXomHTCA B TperTbed Touke. IpH-
NHCHIBAaeT Ayre 3aJlaHHOe HMs.

[MapameTpbl — MMsi H BbIpaXKeHHs, NpejcTasasioLHe co6oi
(YHKIHOHA/NbHbIE 3aBHCHMOCTH.

[TapameTpbl — HMA H YHCJOBbIE jaHHble, OnpejeJsiollHe
KpaliHHe H MPOMEXYTOUHble TOUKH HHTepBaJja, B KOTOPOM
BLIUHCAAIOTCA  QYHKUHH, HACHTHOHUHpYEMble HMEHeM.
Pucyer KpuByio.

Komauam ans MAHHNYJAUHH usoGpa)KeHuen

PRINT

STORE

GET
NAME

COPY

ROTATF

ERASE

BBIBOAMT Ha 3KpaH c(OpMHPOBaHHOE H306parxenHe. MoxHo
3a/1aTh CIHCOK MapaMeTpoB, ONpeie/sioWHX AONONHHTEb-
Hble 9eMeHThl, HaK/J1aAblBaeMble Ha pe3y/ibTHpylollee H306-
pajkenHe, HO OTCYTCTBYIOULHE B NaMATH (Hanpumep, KOOP/H-
HaTHbIE OCH, CeTKa H T. 1.).

CoxpaHsieT B CTeKe H306paKeHHH MOA 32/laHHBIM HMeHeM
rpacduueckylo HHOPMALHIO, C KOTOPOH B AaHHbIi MOMEHT
Bejercsi pa6ora.

BbIBOAHT Ha 3KpaH H306pax<eHHe, XpaHsuleecsi B CTeKe Moj
3alaHHbIM HMEHEeM.

[Tapamerp — cnucok WmeH. Komanaa nomeyaer nojis/ieMeH-
Thi TEKYILLEro H306paKeHHs HMEHAMH H3 3alaHHOTO CMHCKA.
[MopsnemMeHThl CBA3LIBAIOTCSA JAPYr C APYrom, HX COBOKYM-
HOCTH mpHcBauWBaeTcsi ofulee HMs, TaKXKe 3ajJaHHOe B
CrHCKe.

[lapamerp — CNMHCOK HMeH OG'bEKTOB, XPAHSALLIHXCA B CTeKe
u306paxkenHil. ITH 06beKTHl 106aBAAIOTCS K H306PaKEHHIO,
HaXoAsIEMYyCsl B aHHBIH MOMEHT Ha 3KpaHe.
[MapaMeTpbl — CMHCOK HMEH TO/A3JEMEHTOB H HYHCJOBble
NaHHble, KOTOpble onpeaensioT npeo6pa3oBaHHe Bpalue-
HHEM, MPHMEHSIeMOe  YKa3aHHbIM TMOA3/IEMEHTaM.
[lapameTp — CMHCOK WMEH, 3aMOMHEHHBIX B CTeKe H300pa-
KEHHil HIIH NMOA3/1eMEHTOB TeKyllero H3o6paxenus. O6bek-
Thl C 3THMH HMEHaMH YHHUTOXaloTCsA.

Komanaw ans anaausa obaacrei

REGION

CONECT

Upentuduuupyer o6saactb, COAEPKALLYIO YKa3aHHYIO TOY-
Ky, H MpHCBaHBaeT 3TOA o6/acTH 3ajaanHoe WMsi. Moxer
GBITh TaKXKe 3a/1aH0 YCJIOBHE, KOTOPOMY 3Ta 06/1aCTh A0/IK-
Ha YNOBJIETBOPSATH.

[Mposepsier, NpHHaAJEKAT JIH JBE yKa3aHHbe TOUKH OJHOI
 TOW JKe 06JIaCTH H JIEXKHT JIH B 9TOH 006/1aCTH KpHBas, coe-
JHHAOWAA 3TH TOYKH.

|

ADJAC [TposepsieT cMeXHOCTB ABYX YKa3aHHBIX 0GbeKTOB, Peayb-
T TaT BbIAGTCS KaK JIOTHUECKOe 3HayeHwe.
DlSTRx Haxonut Touky nepeceuennst asyx mpsmbix.
'll-loaxoaur YHCJIO WIAroB MEeXAy AByMs ToukamH. [lox warom
HHMA@TCsl MepemMeLleHHe OT TOYKH K GJaHxKaiiuei
e -
He# Touke. A

Komaunam AJS TOMOJIOrHYECKOro aHaJjH3a

WITHIN ﬂgoncpﬂe‘r BKJIIOYEHHE HEKOTOPOro Mojs/leMenta B Apy-
roi MojsJeMenT.

SEPAR [TpoBepsier nanuune wam orcyrcreHe nepeceyeHHsi AByX
MO/3/IEMEHTOB.

SIMPLY

ITposepsier oanocBsisHOCTh 06GaacTH, oGpa3syemoii H306pa-
XKEHHEM HJIH €ro MojA3/IeMEeHTOM.

Slsbik  Kascpyaa moxno paccMaTpHBaTh KaK MOJeNb rpadHyecKHx
g A3BIKOB BBICOKOrO ypoBHSi. [IOMHMO OGBIYHBIX A/IS1 I3LIKOB BHICOKOIO YPOBHSA
- THIOB JIaHHBIX STOT A3bIK 06paGaTbiBAeT MPAaKTHYECKH MOMHbI Ha6op rpa-

*uqec‘("x THNOB JAAHHBLIX: TOYKH, OT €3KH npsiMbIX H YHKH OL3/1IEMEHTHI
’ P P ’ P C » MOA H

Bonpocw gna camonposepku

2 4.1. Tlpusenute onpenenenne one
b PAUHOHHOH CHCTEMBl M
H3BECTHBIE ONepaluHOHHBIE CHCTEMBbI. iy
:g g'ro TaKoe OnepalHOHHOE OKPYJ)KeHHE MoJb30BaTeNs?
3. Uro Takoe 3apanue
0C/EC a A1l ONEPAUHOHHON CHCTEMB C TOYKH 3peHHs
4.4. Tlepeuncaute HauGosiee ya
CTO ynotpeGJsisieMble onepaTo
ynpassenusi 3anauuamu OC/EC. i ey g
:g lI{er yero ucn?glbaymcu KaTaJlorH3HpOBaHHbE MPOUEAYpHI?
X -0. HT10 Takoe rpajHuyeckas TOYKa H CKOJIbKO H ;
~ HeCKOro JHcmes? e s o
4.7. O6bsacHuTe, KaK paGoraer
’ nporpamma Ha siasike BAVICH -
lene:i;anhra c. 76 (IlpeoGpasosanue Temnepatyp). i
. -6. MOXHO s ¢ nomoubio onepatopa DRAW ua
S o partop YEPTHTb Ha 3KpaHe

;) C13CEE‘; onpeensiior onepauan B onepatopax: a) PLOT, 6) DRAW,
~ 4.10. Hanumure nporpammy na sissike BIFICUK
AN Bblue

Ha 3KkpaHe npsIMbIX JHHHA. Bce JIMHHH NOMKHB HMEThb c.rlyuaml::lzsijl}::
HY H Hanpamienye. Kaxpnas nuuus nonXKHA HauHHAaTBHCA B TOUKE 3aBep-
WenHs npexbiaywed. [Ins nonyyeHus cayyafivofi BeHUHHBL 0T 0 no 1 He-
*no.nb:);i:reHBcrpoeunylo ¢ynkunio RND.

-11. FlanHukTe nporpaMMmy AAsi BbIYEDYHBAHHA HA 3KpaHe nps
Hl:ﬁ cay4aliHOH AJHHBL. Bce JNMHHH [OMKHBI GbITh ropu:l:omanbgiumrz«x

-12. Ananornumo n. 11, o aas BEPTHKAJIbHbIX JIHHHH. ‘

l’4).13. Hanuwnre nporpammy pas H300pajkeHHsi <«KBaApaTHOH CrH-




TNABA

Peanu3ayMs amanora
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5.1. NMocraHoBKa 3afayM ABTOMATH3AUMMH
KOHTOPCKOW fAeATeNbHOCTH

B nacrosiuteit rnaspe GyayT paccCMOTPEeHbl 3Tanbl XKH3HEHHOrO
MKJA AMAJOroBBIX MPOrpaMMHbIX CPEACTB Ha npHmepe oOT-
AeAbHBIX NMPOCTHIX MPOrpaMMHbIX MOAYJeEi. [TpHMEHHTENbHO K
AMAJOroBOil NMpOrpaMme TAKHMH 3TanamH ABJAIOTCA: pa3pa-
6oTKa clieHapHsi AHajora; COGCTBEHHO NPOrpaMMHPOBAHHE,
TeCTHPOBAHHE NMPOrPaMMbl; BHEJpEHHE HOBOro MPOrpaMMHOro
MOJLyJIsi; COMPOBOJKJEHHE AMANOrOBOH NMPOrpamMmbl HIH HOBOH
BEPCHH [HAJOTOBOH CHCTEMBI.

Kaabiii M3 3THX 3Tanos onucad noapo6uo (naparpa-
dui 5.2—5.6). KauecTBo A0KYMEHTHPOBaHHS KaxXioro srana
JKH3HEHHOTO IHKAA MPOrpaMM HEpaspbiBHO CBF3AHO C rayGu-
noit ero mpopaGorku. CHHKeHHE CTeneHd npopaGoOTKH JIiO-
Goro 3Tana BeAeT K MOBbIUEHHIO 3aTpaT Ha CJACAYIOULHX
sranax. [1o3ToMy onucanHe 0cOGeHHOCTEH NOKYMEHTHPOBAHHA
JHAJIOrOBbIX NPOTPaMM BBIAEJCHO B OTAEJbHbI naparpad.

AKTYa/IbHOCTb @BTOMATH3AUHH KOHTOPCKOil J1eATeNbHO-
CTH, T. €. JeATeJbHOCTH PAaGOTHHKOB aJMHHHCTPATHBHO-
yNpaBJeHueckoro annapata, ONpeesisercs  CACAYIOLHMH
JIBYMSI OGCTOSIT@/IbCTBAMH:

|. B cBA3H C pa3BHTHEM 3KOHOMHKH H TOBbLILICHHEM
ypoBHSI €€ CJ0XKHOCTH J0JSI Hace/neHHs, 3aHATOro B chepe
ynpasaenusi, Boapacraer. Bo3MOXKHOCTH A5l 3TOTO CO3AAIOT-
csl 33 cuer BbICBOGOXIAEHHs vacTH paboTalolKX B MpPOH3-
BOASAIUKX OTPAcJfX B CBA3H CO 3HAUHTEJNbHBIM POCTOM B
HHX TMPOH3BOJAHTENLHOCTH TPYAa, B TOM UHC/Ae H 3a cuer aB-
TOMATH3aLHH.

2. Temnbl pocTa NPOH3BOJAHTENbHOCTH TpyAd B chepe
ynpasJennsi 3a MNOCJe/Hee CTOJIeTHEe OTCTAaBalH €XKEroiHo
OT TemMnos ee pocta B cdepe MNpOH3BOACTBA B CpEeAHEM B
4—5 pa3. Kpome TOro, cTOHMOCTb OGOpPY/AOBaHHs, NPHXOLSA-
mlasici Ha OJHOrO KOHTOpCKOro paGoTHHKA, B HacToslee
BpeMs npuMepHo B 20 pas MeHblue aHANOTHYHOro mnokasa-
Tesifl ISl MPOMbBILLIJIEHHOrO paGouero.

B 1O e BpeMsl ypoBeHb 3aTpar Ha o6paGoTKy HHbOp-
MAalUHH B PasJHuHbIX cepax CjelylolHH:

— B c(epe ynpasaeHus — OKOJO 80%; o

— B AJMHHHCTPAaTHBHOW JEATEJNbHOCTH — /10 90%:

— B 06JacTH YNpPAaB/JeHHSl TEXHOJOrHUYECKHMH [Mpouec-
camn — 60%.

[103TOMY NpPaBOMEPHO CJEAYET BBIBOJ: CHUJCEHUE, daace
Ha ne6oabuyio doato, 3aTpar KA 06paborky uHpopmayuu 8
AOMUHUCTPATUBHO-YNPABACHHECKOU  0ATEAbHOCTU geder K
3HAUUTEAbHOU IKOHOMUU TPYOA0BbLLX Pecypcos.

MHOrHM BbIYCKHHKAM BY3a M0C/e ero OKOHUaHHF Mpei-
CTOMT 3aHHMAaTbCsl aJAMHHHCTPATHBHO-YNPaBJIEHYECKOH Jes-
TeAbHOCTBIO, e HMeloTcs GOJbLIHE pe3epBbl MOBbILIEHHA

NPOH3BOJHTENBHOCTH TpyAa paGorawouux. [Tostomy npoGiembl peann3auuu
AHazora uenecoo6pasHo paccMaTpHBaTh Ha NPHMEPE aBTOMATH3ALHH 3TOrO
BH/lA JIESITEJILHOCTH.

Copnepxanne pesreabnocTH  paGoOTHHKA  a\MHHHCTPATHBHO-ynpas-
JIEHYECKOr0 annapara onpejeJisieT COCTaB aBTOMAaTH3HPOBAHHON CHCTEMBbI
KOHTOPCKOH jiesiTe/ibHOCTH. B 3aBHcHMOCTH oT creundHkH npeanpuaTwii
H OpraHH3auwd, Tpaauuuii W norpeGuocreil HapoaHoro xoasiicTea pac-
MPE/CJICHHE BPEMEHH HA KaKAblii BHI [JEATEJbHOCTH pPa3/JH4HBIX KaTe-
ropHit paGOTHHKOB 3TOIl cepbl MOXKeT GbiTh Pa3HbiM, XOTSl OTJHUHS He
NPEBLILAIOT HECKONLKHX TNpoueHToB. OpHenTHpoBouHoe pacnpejenexue pa-
Gouero BpeMEHH HAa OCHOBAHHH NPOBEJCHHBIX HCCJEAOBAHHA MOXHO MpH-
HATb CJIEAYIOUHM.

Cayxawme: ynpasnenne — 249%, rtexuuueckasa paGora — 40, Hcnoa-
Henne — 369%.

Cneunaanctsi: copewanns — 17%, teneponnbie neperosopsi — 12,
KOMaHHpOBKH — 6, apxusuposanne M 3anpoc Hudopmauuu — 11, pa-
Gora 3a cronom — 30, apyrue BHibl paGotr — 24%.

Texnuueckne ucnosnutenn: pacuerst — 25%, Hanucamme NOKyMeH-
T08B — 19, Tesieponnbie neperosopui — 18, paGora B apxuse — 12, KOMMyHH-
KalHH — 7, pasMHOXKEHHe NOKyMeHTOB — 6, apyrue BHAM pa6or — 13%.

Cexperapu: neperosopbi ¢ pykooactsom — 6,5%, Teneounsie nepero-
80pbl — 7,5, HCnonuHTeNbeKas paGota — 13, pa3sMHOXKeHHe JOKyMeHTOB —
20, sanpockl — 2,5, apxuBHpoBanhe — 2,5, oxHaanne paGotbl — 18, noa-
rOTOBKA MNOuTH — 3, NHKTOBKA — 2,5, neuatanHe Ha mawnuke — 20, apy-
rHe BHAbl pa6Gor — 4,5%.

AHaau3 feATeNbHOCTH PaGOTHHKOB aAMHHHCTPATHBHO-YNpPaBJIEHUECKOrO
annapara mnokasblBaer, 4TO Ha paGoTy ¢ JOKyMeHTalHeldl pacxomyercs
or 20 no 50% paGouero BpeMeHH B 3aBHCHMOCTH OT JO/KHOCTH, cne-
unQukH paGoThl H KBANH(PHKAUHH HCNOHHTEAA. B TO ke Bpemsi Hcnoab-
30BAaHHE JIHCIUIEs B JHAJOroBoM pexume cuixaer no 50% Bpems na
MOArOTOBKY JIOKYMEHTOB 110 CPABHEHHIO C TPAJHUHOHHBIMH (opMamHu
paGorhl.

HaunGonbwnii spext, Kak H npH aBTOMAaTH3AUHH APYrHX BHIOB
YeJioBeUeCKOH AesiTeNbHOCTH (aBTOMATH3HPOBAHHOE MPOEKTHPOBAHHE, IHO-
KHE MNpOH3BOACTBEHHLIE CHCTeMbl H 1p.), JaeT He ¢parMentaphoe, a

~ cHcTemMHoe Henosb3osanHe IBM. Takylo BO3MOXHOCTb MpeaocTaBAAIOT

~ asromarusuposaruvie pabo4ue mecta pabOTHUKO8 ANNAPATA Ynpasaenus

-~ (APM/Y).

Cocras APM/Y:
— ONepalHOHHAsl CHCTEMA ¢ CHCTEMHBIMH CepPBHCHBIMH MPOrpaMMHbI-

MH CpencTBamH (TEKCTOBBIH H BO3MOXHO rpaHuecKHil peaakTopbl, apy-

THe cpencTsa);

— JHAJIOroBasi CHCTEMA;

— CYBJ;

— TreHepaTop OTHeTOB;

— GHOJIHOTEKA MOANPOrpamm;

— ceTesble cpeacTBa (npu pabGore B coctaBe JIOKaJbHOI ceth SBM).

MuHHMasbHBle TeXHHuecKHe XapaktepHcTHkH APM/Y ua Gase yuu-
BepcanbHOH nepcoHaysbHoi MHKpoOIBM:

— GbicTposieHicTBHE — JIECATKH ThICSHY OnepaiHi B CEeKyHay;

— o6bem onepaTHBHod namaTth 56 K Gair,

— HaJHuHe ajdaBHTHO-UHPOBOro AHcnJes, coaeprxaulero 80 cHMBO-

JIOB B KaXXJOH H3 24 CTpOK;

- — HajaHyHe CNapeHHoro HaKOMWTeNsl HAa THOKHX MarHHTHBIX JAHCKax

eMKocTbio npumepo 200 K Gaiit kaxabiii;

5 — HAaJIHYHEe rnevyaraiouero ycrpor“lcn;a NOCAe0BaTeJbHOrO JEHCTBHSA.
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C passutHeMm HHGOPMAUHOHHOA Ga3bl W pacuiHpenHem chep npume-
HeHHsl MOTYT MOTPeGOBATHCH JONOJHHTENbHbIE TEXHHYECKHE CPEACTBA:

— rpadHueckuit aucnaen;

— MO3aHuHOE meuaraollee ycTpoHcTBO;

— JKECTKHHl MArHMTHBIA AHCK (MM TaK Ha3blBaeMblii «BHHYECTEPOB-
CKHil» HAKOMHTE/Nb C JKECTKHM MArHHTHBIM JIHCKOM);

— CpeacTBa ceTeBoro oGecrneveHms.

Npumenenne APM/Y onpejensiercs caeiyiouimH cepamu:

— oGyuen#e paGote ¢ NPOrpaMMHO-ANNAPATHLIMH KOMILIEKCAMH pd-
Gouero mecTa;

— co3jaHHe W BeJieHHE JIOKAJIbHOH Ga3bl AAHHbIX;

— reHepauHsi BHIXOAHBIX (OPM 1O ONEPATHBHLIM H PEriaMeHTHPO-
BAaHHbIM 3a1pocam;

— BeJleHHe CrpaBOYHOH HHOOPMALHH, nomoraiouieii OpraHH3oBaTthb pa-
Gouee Bpemsi aJAMHHHCTPATHBHOrO paGOTHHKA (cnpaBounble  CITHCKH,
najJeHaapH H ap.);

— co3janWe, peJlaKTHPOBAHHE H KOMHPOBAHHE PAa3JHUHLIX  JIOKY-
MEHTOB Ha «TBepAylO» Konuio (Gymary, rHGKHIT MarHuTHbIA JHCK)

— NpOBE/IeHHE BCMNOMOraTe/NbHbIX MATEMAaTHUECKHX PACHETORB;

— obmen HH(pOpMALHeil ¢ UEHTPaNbHO 6a30il JAaHHBIX YYPEeXKACHHSA
(uepes Kana/ibl CBA3H — B Cjyuae MOAKJMIOUCHHA K JIOKaJbHOWH CeTH opra-
HU3ALHH, H/AH 4epe3 THOKHI MATHHTHBIA JHCK — B MPOTHBHOM cayuae);

— CO3/aHHE HOBbIX AMAJIOTOBBIX NMPOrPAMMHBIX CPEACTB (MPH HATHUHH
cooTBeTCTBYIOILEH KBAAH(pHKALHH HCIIOJIHHTENS ) |

— npoBejieHHe 3a0UHBIX KOH(epeHuHH, aBTOMaTH3HPOBANHAA noura
(npu paGore B ceth IBM).

Takum 06pa3oM, MpH OTHOCHTEJBHON MPOCTOTE H SICHOCTH ABTOMATH3H-
pyeMbix (YHKUHHA aJAMHHHCTPATHBHO-YNPAB/ICHUECKOTO annapara 3ajava
ABTOMATH3AUMH KOHTOPCKOM JE€SITeJbHOCTH TPeGyeT MPHMEHEHHS MOLLHbLIX
NPOrpaMMHbIX H TEXHHUYECKHX CPe/CTB. Sra 3ajaya npeabABJAsSeT K MNoJb-
30BaTeNi0 TPEGOBAHHS O BJA/JEHHIO HABbIKAMH paGotsl ¢ IBM, snanuio
OCHOB TOCTPOEHHS JHAJIOrOBbIX MPOrPAMMHBIX CPEACTB.

5.2. Pazpaborka cueHapus auanora

PaccmoTpum HauGosiee oGuiMe MPHHUHNLL npouecca NpoeK-

THPOBAHHS H PeasH3allHH CHCTEMbI.
3ajaauMcsi BOIPOCOM: [OYEMY CPABHHTEJIbHO MAJ0 «XOpOUIHX» AHA-
n0robix cHcrem? Beab eciiu paccMOTperb Bechb WHKJ NPOGKTHPOBAHHA H
peaju3auui, TO OH MPEACTaB/feT CcOOOi JIOBOJBHO 4ETKYIO nocaerosa-
TeNbHOCTb TPeGOBaHMA H JIfiCTBHH, NPaBHJbHOE BBINOJHEHHE KOTOPLIX
JIONKHO Gbl10 6Gbl rapaHTHPOBATH CO3/AHHE «XOPOLIHX» CHCTEM. Onnako
Ha camoM Jeje 3TH TpeGOBaHMs uacTo Hapywalotcs Hiau sooGuie He
BBINOJHAIOTCS M0 CJAeAylOUHM npHunHam. Bo-nepsbix, 310 CBA3AHO CO Che-
UH(HKOR Pa3paGOTKH NPOrpamMMHOro oGecreueHis. JloBONLHO YeTKHe Tpe-
Gosanusi, NpebABJsieMble K pa3pabaTbiBaeMOil 1POrpamMme, B KOHKPETHLIX
NPHMEHEHHSIX HMEIOT pacmibiBuaThiii  Xapakrep. JleiictBuTenbHO, TpeGo-
BAHHS K CO3/1aBaeMoil nporpamme BeipaGaThiBaloTcs Ges maJiefiero conpo-
THBJEHHSI CO CTOPOHBLI UEJOBEKA: B3AJI UMCTbIA JHCT Gymard W Hanucal.
Onupasicb Ha 3TH TPeGOBAHHS, HAMHCAJ NPOrpamMmy. Bees ee B KoMnbioTep,
OT/IAfH H TIONYYHJIOCH, YTO 3anNporpaMMHpOBaHa HE Ta sapaua! Hesepuo
cOpMyJIHPOBAHHBIE HAYAAbHBIE TPEGOBAHHS W PSL HAKONHBLIHXCA HETOU-
HOCTEil NPHBOAAT K TOMY, 4TO HYXKHO Mepeje/ibiBaTh BCE 3aHOBO. Jror
npoiecc MOMKeT MOBTOPSATHCH MHOrOKpaTHO. [puunna Kpoercsi B TOM, YTO
MHOrHE POrpaMMHCTBI CTPEMATCS cKopee npHG/IH3HTL BO BPEMEHH CTALHIO
peasusauuu, T. €. GbiCTpee <«NOHTH HA KOMIbIOTEP>. [1pn stom BhIpaGoTKe
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TPEGOBAHHII H NPOEKTHPOBAHHIO yleAsieTcs OueHb Majo BpemenH. B 1o
BPEMS MOATrOTOBKA MOJIHBIX H NPaBHJbHBIX CreuHdHKauii — camas OTBme
CTBEHHAsl 3a1a4a B pa3paboTke NpoOrpammHoro obGecrnevenus o
Cnequpurayus — 310 3apanne Ha paspaboTky nporpa'mmu KOTO
ABJIACTCA  PE3y/bTATOM NpEABAPHTENBHOrO 3Tana — 3tana 3CKH3HBIX rp(::e
GOBaHHi. ICKH3HBIE TPEGOBAHHS ONPECASIOTCH HA YpOBHE nocTaHOBPKD;
3ajiaun. B npouecce panvueiiweil neraauzaumn u sbipabateiBaiores crie-
undrkaund. Ha ocnose cneundmukaumit paspaGatwisaiorcs nporpamMmabl
ET 'r:cx):)(e :pcmﬂ B NPOLECCe PEeasH3alHH MOFYT BLISBHTHCSH OTKJAOHEHHS
(puxauuﬁéﬂ X TpPeGOBAHWH M MOHAAOGATCH HIMEHEHHSI HCXOAHBIX CHELH-
Moduguyupyemocro — Baxnoe kauectgo XOPOIWHX crneundHKauni
MOXHO BHINC/HTL 1BA OCHOBHBIX 3Tana NMPOEKTHPOBAHHS: Bbi a6orka
SCKH3HbIX TpeGOBaHHH, pa3paboTKka cneunpHKauHii. . ¥
[Tpu 31OM HEO6XOAHMO yaensTh 0coGoe BHHMaHHEe pa3paboTke cyena-
pus duaaoea, npeicTaBasiollero co6oil onucaHue Beell  COBOK nn‘o
OGMEHOB MEXJly MOJIb30BATE/NEM H JHANOrOBON CHCTEMOI. e
Bynem nounumats noa o6menom onepaumio, CBSAI3aHHYI0 C BbIBOAOM
AAHHBIX C KAaBHATYpbl TEPMHHAJA B OTBET HAa 3aNpoc AHAJIOrOBON CHCTe-
::M.HC::(;gynuocn oﬁmeuc:a N0 BBINIOJIHEHHIO ONpefesIeHHOR (YHKUHH CHe-
e :%Mmer:lpac'menypon. OueBHHO, UTO NpOUEAYPA MOXKET COCTOATH
PaccMotpum nanGosee cyuiecrsennbie (haxTopsl, KoTOphie HEOGXOAH
YUHTBIBATb TIPH NPOEKTHPOBAHHH CULEHAPHS AMAJIOra: il
i 1. Koneunne uean pananora. ITH 1eiH BHITEKAIT H3 MOCTAHOBKH
s;ana-m nu;.uoraA Jlyuwe Bcero 3oGpasutb uean B BHIE rpada auasora
ng;('on:l' ). T'pad nmmanora pomken npenycmatpupath ACHHXPOHHbBIE
» T. € TIPH KeJaHHH N0/b30BATENb JIO/IKEH HMEeTb BO3MOMKHOCTD
sepng"rbcn Ha BEpXHHH ypoBeHb H3 J1I060H TOUKH O6MeHa.
B K onozmoﬁ KoHTpoab. B npouecce amasnora meo6xoaumo ocyuiects-
HTPONIb NAHHBIX, T. €. aHAJNH3HPOBATh HH(MOPMALHIO, NOCTYNalONLYIO
H3BHE Ha KoppekTHocTb. Jluasorosas cHcrema uomxua' oﬁpaﬁarusayrb
CHTYallHI0 omuﬁku_u BbIlABATh MOJAPOGHBIE JHATHOCTHYECKHE COOGILeHHS
Otanunrenshoit ueptoit xopoweii aManoropoii nporpammbl - siBst .
PasBHTas duazHOCTUKA OWUGOK BBOLA AAHHDBIX. T
: ﬂo:upoGuue JIHArHOCTHUECKHE COOGILEHHS — 3a/10T BBICOKON POH3BOIH-
il :ec.’v::uou paGoTbi nosb3oBaTeas ¢ AHANOTOBOH CHCTEMOIL. ﬂeﬁcwurenbl»l«o
& mmcel:ch:Mé'aunaeT. Y BAC OUIMUBKA, 10 310 MaJIOlIHQ)()pMaTMBHOt;
| - LHCTEMa JI0/)KHA YKa3biBaTh HA KOHKPETHYIO OWHGKY (06biy-
HO A1l STOTO MCIOJIL3YeTCS CreuHaNbHbiii CHMBOJ, HanpHMep BOCKAH
1 ms;u: 3HaK «!») H NOAPOGHO OGBACHATL e NPHUHHY. i o
1 ‘npan};nb:;::n?{m;?ce cooGutennit Ha akpane. CyliecTsenHoe 3HaueHue s
t“e ki cooﬁme;"p;r(:’asgin;;umm(;) HHpOpPMALHH HMeeT pacnonoxe-
-!:Lcoo6u1euuﬁ e e pane. OcHoBHble cnocoGbl MpeacTaBAeHHA
g Cuenapuit pnasora, BbipaxeHubiii B creuH(HKaUHAX, SABJASCTCH HaH-
Po :e KOHKPETHBLIM MPEACTABJEHHEM [POEKTAa AHAJIOrOBOH cHctembl. [Tpo-
‘n"% aF:;T»:)B:;eg;ch:u 06J1eryaeTcst NpH HaJHUHH XOPOLIHX cheundHka-
- E *TCSL BHECTH H3MEHEHHSl B 1pOrpaMmmy, T0 HeoGXOAHMO
U
i:::i::b H3MCHECHHA H B COOTBETCTBYIOLLYIO CHEUH(HKAIHIO. Ocuofmoe
HHE HEOGXOAHMO yNeJIATb MPOEKTHPOBAHHIO AHAJIOrOBOH CHCTEMbI.

5.3. NporpammupoBanue

| ITporpammupoBanne naunnaercsi ¢ BbIGOpa s3blka Nporpam-
posauns. Ilpu 3TOM npeanoutenHe OTAAaeTCsi A3bIKY BHICOKOTO YPOBHS.
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BepoaTHOCTb OMYIICHHST OWHOKH Ha siZbIKE BHICOKOrO ypOBHA ropasio
Menbie, yem Ha szbike AccemGaepa. Kpome TOro, npoH3soaHTeJabHOCTH
POrpaMMHpPOBAHHS HA $3bIKE BLICOKOrO YPOBHS rOpasjlo Bhille. Jlas pas-
paGOTKH [AHANOroBbIX CHCTEM HanGoJee MNOAXOAAUHNMHE HABJAAIOTCA TaKHe
pacnpoctpanennbie a3bikd, kak BAVCHK, ITACKAJIb, AIA. Ecau BuiGop
A3blka ceqaH (a Ha 3TO BJHSET HAJHYHE HJH OTCYTCTBHE COOTBETCTBYIO-
LIero KOMMHASTOPA HA MAUIHHE), TO CAEAYIOUHM 3TanoM siBAsercst col-
CTBEHHO NporpamMmupoBanie. XapakrepHoi ueprToil pa3paGOTKH Nporpamm-
Horo oGecrneueHusi SIBASCTCA €ro TexHoaoruunocts. Hcnoabsosanue Tex-
HOJIOTHH TPOrPaMMHPOBAHHS OGECNeuHBACT CO3/lAHHE KAUECTBEHHOrO Npo-
rpammioro obecneuennsi. [IpHMePOM TaKOH TEXHOJOTHH SIBAACTCA IIHPOKO
npHMeHsIoleecss CTPYKTYPHOE NporpaMMipoBaHye.

[lpu peanu3auMH jIHAJOrOBOH CHCTEMbl CTPYKTYpPHOE NpO2paMmupo-
ganue 0GeCrcuHBAaeT UYETKYIO JIOTHKY NpOrpaMMHPOBaMHsi M cnocoGeTpyer
NO/YUEHHIO NPOrpaMM, YAOOGHBIX AJsi COMPOBOMKACHHH M BHECCIHHS H3Me-
HEHHH.

OCHOBHBIMH COCTaBJSIIOILHMH CTPYKTYPHOTO NpOrpaMMHpOBaHHS sBJIS-
JOTCSAI: MPOEKTHPOBAHHE CBEPXY BHH3; MOAYJbHOE NPOrPAMMHPOBAHHE;
CTPYKTYPHO® KOLHPOBAHHE.

[poeKTHpOBAHHE CBEPXY BHH3 MpEANO/Araer ONpeieseHHe 3aaaid B
oGIHX uepTax ¢ mnocaenyloiei ee nerannsanmeit  (yrouneuuem). Yrou-
HeHHe 3ajaud  TNPHBOAHT K TMOSBJACHHIO HHXKHHX YPOBHEH Hepapxui

(puc. 5.1).

Jwanorosan
cucrema |
n n lNporpamma
porpamma BBoaa porpamma PenaKTHPOBAHHUA "
WCXOAHbIX AAHHbIX pacyera 1 BLIBOAA AAHHBIX

| |

Mporpamma 3aHeceHuA
BXOAHbBIX AAHHBIX
B maccvs

Mporpamma aHanusa
BXOAHLIX AGHHBIX

Puc. 5.1

Hanpumep, o6uias 3ajaua — HanHcaTh JIHAJIOrOBYIO CHCTEMY. Hao6pa-
3HM BEPXHHil ypOBEeHb HEPapXHH B BHAC MPSMOYroAbHHKA, BHYTPH KOTOpO-
ro 3anuuenm: «/lHasoropasi cHCTeMa». YTOUHHM, H3 Yero OHa COCTOMT. Tak
MOABASICTCS BTOPOil ypOBEHb HEPAapXHH, KOTOpLIH BKJIOUAeT B ce6s1 yxe
TpH mpsimoyrosbHHKa. B cBoio ouepeab, Kaxpaasi nporpamma ua BTOPOM
ypOBHE HEPapXHH TAKKe YTOUHACTCS. B pesyabrare 1nosyuaercst ApeBOBHJL-
Hasl HepapXHuecKas CTPYKTYpPa CHCTEMBbL.

[TpoekTHpOBaHHe CBEPXY BHH3 NO3BOJASET TOUHO MPEACTABHTH CTPYKTY-

Py CHCTEMbI.
QueBHaHO, 4TO cueuapm’l AHaJora TakXe Jyulle MpPOeKTHPOBaTb Me-

TOJOM CBEPXY BHH3.

MoayibHOE NPOrpamMMHPOBAHHE — STO  Pa3jie/ieHHe MPOrpaMMbl  Ha
4acTH, Ha3biBaeMmble MOJYJAsiMH. Moayab oopmisercs B BHIE MOANPOrpam-
Mbl WK npoueaypbl. [IpH MOLYJIBHOM MPOrpaMMHPOBAHHH BaXHO 3HATH, Ka-
KHe BXOJHbIE JAHHBIC MOCTYNAIOT HA BXOJA MOJYJSA H KakHe JNaHHbe JOJIKHBI
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GbiTb Ha Bbixone. Ilpu 3TOM MOAyAb paGoTaeT Kak «uepHblii SULMK», T. €
¢ TOUKH 3DEHHSi APYrHX MOJyJ/eH COBEeplIeHHO HEBaX{HO, UTO nenaercs
BHYTPH MOAYJsi, rjiaBHoe, utoGbl OH BBIJABAJ 1IPABHJBbHLIE BBIXOAHbLIC
Aanble. ITHM 06eCNeyHBACTCH HE3aBHCHMOCTb MOAYJIeil.

Monyabnoe nporpaMmMHpoBaHHe SIBAACTCS JOTHYECKHM MPOJIOJIKEHHEM
MPOEKTHPOBAHHA CBepXy BiH3. [leHCTBHTE/NLHO, KaX/blil ypoBeHb Hepap-
XHH Ha puc. 5.1 npeacrapisieTcss OAHHM HJH HECKOJALKHMH MPSIMOYTOJib-
HHKaMH, KOTOpbIE Pea/IH3yloTCsl B BHJE COOTBETCTBYIOULMX moayaeit. Pas-
GHEHHE HA MOAYJH 00Jeryaert nporpaMMHpOBaHHe H OTJAA/KY.

CTpyKTypHOE KOAHPOBAHHE — 3TO METOA HAaNHCAHHS MOAyJeil, M03BOAA-
IOULHH N0Jy4aTh NporpamMmbl, yA06HbIE 51 YTEHHS, TECTHPOBAHHA W MOJIH-
¢ukaunn. OCHOBY CTPYKTYPHOrO KOAHPOBAHHS COCTABASCT NPHHUMN HAa-
AHCAHHA NPOrpaMm JOGOH CAOKHOCTH € 1OMOLLLIO OrPAHHYEHHOTO YHCaAA
NPOCTLIX JIOPHUECKHX CTPYKTYP: NOCJEJ0BATE/LHOCTH ONEpaTopos, YC/I0B-
HOro BbiGopa, nosTopennsi (1HKAA),

, [TocnenoparesbHOCT ONEPaTOPOB NPEANONAraeT WX NOCJeA0BATEAbHOE
~ BBIIOZIHEHKE. YCJOBHBIE  BLIGOP — 3TO WIHPOKO PAacnpocTpaHeHHas KoH-
;‘ crpykuns  [F — THEN — ELSE  (ecaim — 1o — unaue). [lostopenne —
910 wHKka THna WHILE, suinosnsiomuiicss 10 10CTHKEHHS OnpeaesenHoro
YCJOBHSI.
Takum 0Gpa3oM, H3 PacCMOTPEHHOrO BLILIE MOXKHO CAEAATh CEAYIO-
L1IHEe BLIBOJIbI:
I. IlpHMenenue CTPYKTYPHOro MNPOrpaMMHpPOBAlHS MO3BOASICT BHECTH
- SICHOCTb B CTPYKTYPY NpPOrpaMMm H AaHHbLIX.
2. Ipumenenne npu HANHCAHWH NPOrPAMMbl OHHX H TeX e JIOrH-
- UECKHX CTPYKTYp CTAHAAPTH3HPYET CTHAL MPOrPAMMHPOBAHHA, yayuwaer
7 YyA0604YHTAEMOCTb NPOrPAMMbI, JIEJAET €€ MOHATHOM,
. 3. Moayabhoe nporpaMMHpoBanue — OAHH H3 HauGonee 3¢h(heKTHBHLIX
CNoco6oB HanHcanusi GOJbIUKX, B TOM uHC/AE [AHAJNOrOBBIX, MPOrpaMMm H
: CHCTeM.
i

A 5.4. Tectuposanme

- e

Tonbko mnpoctasi nporpamMma OGBIYHO BLINOJAHSETCS Cpasy
6e3 ownGok. K coxasnennio, GONbUWHHCTBO NPOrPaMM COAEPIKHT OLIHGKH.
lﬂpu peasiH3alHH AHAJN0ra MoJOXKEHHEe YCJIOKHSeTCH TeM, YTO AHAJIO0roBas
CHCTEMA JI0JDKHA COAEPKATb CPEACTBA 3alHThl OT HENpaBHJbHO BBEACH-
HBIX IaHHDIX, MOCTYNAIOIUIHX OT M0Jb30BATEs.

OG6bIuHO O1HGKH NOABASIOTCS HA BXOAE NPOrPAMMBI 10 TPEM MPHUHHAM:
1) nesepHo 3ajambl BXOAHLIE AaHHble. [IpH HANHUHH XOPOIUHX CPEACTB
aHAIH3a NPaBHILHOCTH BXOAHBIX JIdHHBIX 9Ta OWHOKA MoxeT ObiTh cBeje-
Ha K MuHumymy. Takaa cutyauns nosyunna HasBaHHe «Mycop Ha BXOAe —
MYCOp Ha BbiXoje»;
2) ponyuienbl JIOrHYeCKHe OWHMOKH B MpPOrpamme, B TOM YHCJE CJaY-
aiinbie;
3) wuenpasuabno BbiGpaH aaroput™. TecTHpoBaHuWe nospoJsier onpe-
\C/IHTH OWHGKH Ha 3Tane BbinosHenus. OAHAKO MOKHO H3GeKaThb 3THX
IIHGOK.
Bepugurayus — npouecc nposepkn TpeGOBaHHH, JOKYMEHTAUHH H
OeKTa MPOrpaMMbl H uacTell nporpaMmbl Ha 3Tane NpPOEKTHPOBAHHA
POTpaMMbl ¢ LJIbIO BhIABACHHS OUIHGOK, HecorJiacoBaHHocTel M HeTou-
ocreii. Tectuposanue — 310 4acTb npouecca BEPHOHKAUHH NPOrpaMMbl,
HOCAI LLAsICsl K BHISIBJEHHIO OLIHGOK BO BpeMsl (hyHKIHOHHPOBAHHA npo-
ammbl. OHAKO JIydlIMM TECTHpPOBaHHEM JI0GOM cHCTeMbl siBasieTcs ee
cnayatauus. ToabKo B pe3ysbTaTe JIOCTATOYHO JUIHTEJNbHON 3Kcnayara-
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LHH IHANOrOBOA CHCTEMB B PEasbHBIX YCJOBHAX MOXHO YCTPAHHTb OWIHG-
KH B Mporpammax.

MucaTh nporpammbl Ge3 OWHGOK TPYAHO, TaK Kak Jio6Gas Xopouwo
OTTECTHPOBAHHAS H MPOBEPEHHAs CHCTEMA MOXKET COAEPIKATh HEOGHAPYXKeH-
uble OwHOKH. Jlaxke ecaH He NPHHHMATb BO BHHMaHHE JIHUHOCTHBbIM
¢dakTop M 3a6biThb NOCJOBHIlY, YTO «YENOBEKY CBOHCTBEHHO owHbaTbcs»,
BCE PABHO OCTAIOTCSl MPOGJAEMbl CJOMHOCTH CHCTEMbl B LIEJOM, HecorJia-
COBAHHOCTH B TPeGOBAHHAX K OT/EJNbHLIM MPOrpaMMam, HepepHble BXOAHbIC
paunbie 0 T. n. OAHAaKOo OUWIHGKH MOXXHO CBECTH A0 MHHHMYMa, €CJIH Y4H-
THIBATH ONpeje/eHnbie (GaKTOpbl H C/eA0BaTh TPeGOBaHHSM, BbIpaGOTaH-
HbIM B IpOLECCE HAMHCAHHS CHCTEM Pas3/iHYHONH CJIOXKHOCTH.

Paccmotpum Gosiee noApPOGHO MPHUHHBLI MOSIBACHHS OWIHGOK BO BXOA-
HBIX JIaHHBIX.

[lpexpae Bcero cHcTeMa JOJKHA GbiThb 3alLHUIEHA OT HEBEPHBLIX BXOA-
HbIX JAHHBIX, T. €. COAepPXKaTb MPOrpaMMbl aHa/jH3a JAAHHbBIX HA NPaBHJb-
HocTb. TecTHpOBaHHE 3THX «aHAJH3AaTOPOB» OCYULECTBJIACTCA MyTeM BBOAA
3aBe/IOMO HeBEPHbIX JaHHbIX.

B cHcteme Jo/KHA GbITh NMPEAYCMOTPEHA JHArHOCTHKA OWHGOK
BBOAA, T. €. AHAJH3ATOPbl B 3aBHCHMOCTH OT TOH HJAM HHOH OWHOKH BO
BXO/IHbIX JIAHHBIX JOJ/DKHbl BbIaBaTh COOGUIEHHS.

CylecTBeHHo, YTo6bl 3TH cooGuleHHsi OblJIH JI0CTaTOYHO KOHKPETHBIMH
W NOHATHHIMH Aisi mosb3opatens. [leiicteureabno, coobuense MHE KA-
JKETCS, YTO ¥ BAC OLLUMBKA mano HHpoOpMaTHBHO.

[IpH TecTHPOBAHHH cJelyeT JOGHBATbCsl, 4TOObl AHAJIH3ATOPHI Bbl-
JaBajH Bce cooOuleHHst 06 OWHOKax, T. €. BO BXOJHBIX TECTOBBIX AaH-
HBIX JIOJDKHbI NPHCYTCTBOBATH KOMGHHAUHH OWHGOK, MPHBOASILIHE K BbIBO-
Ay Bcex coobuienHit 06 owH6Kax. Tecrosole dannbie — 3T0 HAGOP AAHHBIX,
Npe/Ha3HayeHHbIl IS MPOBEPKH MPaBHJILHOCTH OGPAaGOTKH  BXOAHBIX
JAHHBIX H COMep)KAllHi 3aBEOMO HeBEepHble JaHHble AJSl NPOBEpPKH Npo-
rpaMM aHa/usa.

JlorHueckHe OWHOGKH BCTPEYaloTCs HA BeeX CTAJHSX peasiH3allHH AHa-
JIOrOBOH CHCTEeMbl: MPH pa3paboTke crelHpHKAUHA H CUEHApHA JHasora,
NpH NPOEKTHPOBAHHH H MPOrPaMMHPOBAHHH. YCTAHOBJIEHO, 4TO 70—80%
OlIKHGOK MOXeT ObiTb OGHAPYXKEHO MOc/e TUIATEJbHOro MpOoCMOTpa TeKcTa
3a CTOJIOM, TaK KaK TPYAHO HAHTH OWHMOKH 3a 3KPaHOM JHCIJIes.

B yca0BHsiX GBLICTPOrO pPa3BHTHA BLIYHCJIHTENbHOH TEXHHKH [HCIUIEH
CTaHyT JOCTYNHbIMH Aasi Bcex. B To »e Bpemsi nocrosinnasi paGora 3a
JIMCIJIeeM HAaHOCHT Bpej mporpammucty. PaGora 3a 3KpaHOM CTHMYJIHpyeT
NPHHATHE GHCTPbIX, HO 3a4acTylO HEJOCTATOUHO OGAYMAHHBIX pelleHkii,
YTO MPHBOJMT K YBEJHUEHHIO OGLIEro BpemeHH OTAajku nporpamm. Jluis
o6HapyKEeHHs1 JIOTHYECKHX OLHGOK HEOOXOAHMO HCIMO/b30BATb JIHCTHHT
NporpamMmsl.

HauG6osee pacnpocTpaHeHHbLIMH JIOTHUECKHMH OWHOKaMH B Mporpam-
Max fIBJSIOTCA CJeylollHe:

— HenpaBHJbHOE 3a/laHHe HAYaJbHbIX 3HAUCHHH MEpPeMEeHHbIX;

— HenpaBH/JIbHAsi OPraHH3alMs UHMKJIOB, B TOM 4HC/IE HECBOEBpe-
MEHHBIH BBIXOJ H3 ILIHKJA;

— OWHOKA BO BHYTPEHHHX JAHHBIX MNPOrpamMmbl, B THMAX JIAHHBIX]

— NpONycK OAHOrO HJH HECKOJbKHX YCJOBHil NMPH OPraHH3alHH BeTB-
JICHHH;

— HeBepHble JIOrHYeCKHe YCJIOBHSI B BETBJEHHAX;

— HeBepHO BHIYHCJISIEMble 3HAUYEHHS,;

— HCKa)keHHe 3HAYEeHHH nepeMeHHbIX.

K JorHuecKuM OwHOGKAaM TNPOEKTHPOBAHHS TaKkKe OTHOCHTCA BbHIGOP
HENpaBHJBHOTO HJH HE COBCEM TOYHOTO aJiIrOpPHTMA, HECOOTBETCTBHE B
COrJIallieHHsAX O CBA3SAX MEXJAY NMporpamMMaMi H T. .
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Bce 3TH OWHOKH A0MXHB GbiTh OGHapyKeHbl Ha YpOBHe TeCTHpoBa-
HHA OTAENbHBLIX MOJyJel W cHcTembl B wesoM. Ecan pyunas npoBepka He
Mo3B0JisieT Go/iblue OGHAPYKHBATL OWHGKH, TO NpH TECTHPOBAHHH HCMOJb-
syercst OBM. 3apaueit TectHpoBaHHs siBasieTcs OoGHapyKeHHe OIHG0K
4 He JEMOHCTpAUHA NpaBHIBHOCTH paGOThl NPOrpammbl. JKenatebHo,
4TOGbl TECTOBbIE JlaHHbIE MOArOTABJAWBAJ UCJIOBEK, He npuuumaamuﬁ'
YUYAacTHA B peajM3alHu nporpammsl.

IMpouecc Tectuposanust moayasi BkaOuaeT B ce6s CJeAYIOlLHEe 3TaMnbl:

— TECTHpOBAHHE NyTeil NPOXOKACHHS MOAYJS; '

— IPOBEpPKY LHKJIOB;

— TMPOBEPKY BETBJICHHIA;

—— MPOBEPKY NPAaBHJLHOCTH BHYTPEHHHX MEPEMEHHbIX.

Boabuyio nomows B Tectiposanuu MOJy/1fi OKa3blBaeT npHeM (HK-
THBHOTO BbINOJIHEHHSI nporpamMmbl. B npumMeHenuH K AHANOroBbIM CHeTe-
MaM STOT NpHEM Ha3bIBACTCS «PUKTUBHLIM® Ceancom paborte. Bo Bpems
TaKOro cearca AeHCTBHA nosib3oBaTens (ero yactb auanora c Ma LLHHOH)
3aMEHSIETCS TECTOBHM (haiioM, 3apanee MOATOTOBJIEHHBIM B COOTBETCTBHH
€O clreHaphem TectHpoBanusi. Ecau 3apanee paspaGoratsb CUEHAPHH TECTH-

poBaHHsA MO}l)’Jleﬁ H CHCTEeMbl B 1E€JOM, TO ¢
LIeCTBEHHO n
npouecc TecCTHpoBaHHS. g d JIBORTRIER

5.5. BHegpeHune aManoroBoN cHMcTembl

J Breapenne nnanorosoit cucteMmbl — oMK H3 HauGosee ca0XK-
~ HBIX STANOB peasH3alHH, TaK KaK pa3paboTaHHas CHCTEMa CTAHOBHTCA
- AOCTYMHOH KOHEUHOMY M0/b30BATEJI0, T. €. 4eJOBEKYy HJAH rpynne Jjioaeil
ANS KOTOPbIX COGCTBEHHO AMAJIOroBasi CHCTeMa W cosjaBaiach. Mwmen-
HO 3/1€Cb H BbLIABJAETCH HECOOTBETCTBHE JXKEJaeMOro H ACHCTBHTE/b-
Horo. [losb3oBatesnb xoren BuaeTs oo, a MOJIYYHJI JIPYroe HJH, TouHee
He coBceM TO, uTO XoTes. OGBACHAETCA. 3TO pasjiHuHeM BO ;sarmma){
Pa3apaGoTUHKOB CHCTEMBl H ee moJsib3oBaTeseil Ha (yHKUHOHANbHOE Ha3Ha-
uenHe cucremsl. [1pu s3ToM paspaGortumk u nosb3osartesb rOBOPSIT HA OJHOM
ASBIKE, HO B OJIHH H Te )Ke C/J0BAa BK/IAJBIBAIOT pa3JHuHble 3HauyeHus. To
TO KaXXeTCsl MPOCTHIM H €CTECTBeHHbIM Pa3paGOTYHKY AHAJIOrOBOfi cHere-
MBI, MOXXET OKa3aTbCSl HEMOHATHBIM H HEAOCTHXXHMBIM ISl M0J1b30BATEJSI.
OGBLIUHO TaKasi CHTYalUHsi BO3HHKAET B TOM cjyyae, Korja KOHeuHblH
f10/Ib30BaTe/Ib HEe Y4acTBYeT B Npouecce NPOEKTHPOBAHHS CHCTEMb M pas-
paboTku CueHapHsi ananiora. Bce ckasanHoe OTHOCHTCS M K paspaGoTke
JIHAJIOrOBOH CHCTEMBI JJISi KOJIJIEKTHBHOTO MOJb30BaHHA. Ecau pa3pabarbi-
BAaTh CHCTEMY TOJBKO Aasi ceGsl, TO TaKHX TPYAHOCTeHl HE BO3HHKAET
OnHako GONbLIMHCTBO AHAMOrOBHIX CHCTEM HMeer KOHEUHBIX MOJB3OBATE-
Jaelt. [Tostomy nuanoroBasi cHeTema noJKHA coaepxKartb cpeacrsa obecrne-
YEHHST KOHTAaKTa ¢ nosib3oBateseM. TakHe CHCTEMbl HA3BIBAIOT CHCTEMAMH
YKECTBEHHbIMH MNOJIb30BATEJIO. '
ycnex_ BHE/IDEHHS JIHAJIOrOBOH CHCTEMbI BO MHOIOM 3aBHCHT OT ee BO3-
MOXHOCTeH NMo ajantauuu K TPeGOBaHHAM MOJIb30BaTeNsl. ITO O3HAYAET
ATO CHCTEMa JIONJKHA CO/ACPXKATb PA3BHTYIO CHCTEMY AHATHOCTHKH owHGoK
BOZa H no mepe HEOGXOJAHMOCTH 1aBaTh <«MOACKA3KH» H NOMOILb MOJb-
oBatesiio. Ecin neo6xoaumo Gbiio BBecTH Gyksy O, a BMeCTo Hee MnoJb-
Batesb HaGpan unppy 0 a6O HAOGOPOT, TO CHCTEMA AOMKHA BLIBECTH
AApoGHOe cooGuierne 06 omuGKe.
‘ Ecan B ananorosoii cucreme Pas3BHTBl cpeacTBa 06ecneueHHusl KOHTaKTa
TO/ICKA30K, TO M0/Ib30BATe/b BCE PABHO CTPEMHTCS MOJYUHTH Hamneua-
HIYIO JIOKYMEHTALHIO 10 CHCTEMe, TaK KaK HE BCe MOXKHO PeUIHTb, CHAS
Tepmunanom. Ho naxe u npu paGore 3a Tepmunasom cnpasoytoe
KOBOACTBO 10 CHCTEME OKAa3blBAeT CyLLeCTBEHHYIO MOMOLLb.

’é
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Boabuloe 3HAYEHHE BO BHEJPEHHH HMEeT MPaBHJIbHO COCTABJICHHAas H
JOCTATOMHO MOAPOGHAs JOKyMeHTauWs. JlOKyMeHTauus moJb3oBaTesed
NPH3BAHA CAYKHTb JBYM LeAsIM: IS CIPaBOK H ansi o6yuenusi. OcoGento
GONBUIKM CIPOCOM MOJIb3yeTCsl CNPaBOYHOe PYKOBOACTBO, KOTOpPOE B Kpar-
KO (popMe ONHCHIBAET BO3MOXHOCTH cHcTembl. OGbIUHO crpapouHoe pyko-
BOJCTBO COJICPHKHT BBOAHbIH Pa3jes, HHCTPYKIUHH W' MpHJoxkenns. Beoanbii
pasjies Aaet NMpeACTaBJeHHe O GyHKUHAX H HA3HAUCHHH CHCTEMbl, a TaKkKe
0 ee nosb3opaTensnx. BoaMokKi0, 4TO mocie npouTeHHsi BBOAHOrO pasjena
«CAyuaitibiii» 10Ab30BATEAbL OTKAXeTcsi OT paGoThl € AHANOrOBON chHeTe-
MOH.

OCHOBHOIt pa3jes CNpaBOYHOTO PYKOBOACTBA COJAEPXKHT HHCTPYKUHH H
OMHCAHHS NPOULEAYP, NOMIEKAUIHX BBIMOJHEHHIO MO0Jb30BATE/NEM.

[TpuaosKenusi, noMelLaeMble B KOHLE, CO/ICPKAT «BBIKHMKY» H3 TeKcTa
W mepeueHh KOMaHj ynpasjenusi CHCTeMmoi, TpeGoBanus K (popMaM BBOAH-
MOJi mosib3oBaTejeM HHOOPMAUHH H T. M.

PaccMOTpHM OCHOBHBIC PaGOThl, NPOBOAHMBIE HA 3Tane BHEAPEHHS.

1. TlnanupoBanue nepexoia Ha HOBYIO cHcTeMy (HOBasi cHcTeMa 3a-
MeHSieT CTapylo, a €CJH PaHbllie HHKAKOH cHcTembl He Gbljo, TO Brosaue
€CTeCTBEHHO PAacCMaTPHBAEMYIO CHCTEMY HA3biBaTb HOBOH).

1.1. PazpaGoTka METOAMKH Nepexoaa Ha HOBYIO CHCTEMY, T. €. OfH-
caHMe COBOKYIHOCTH OPraHH3allHOHIO-TEXHHUYECKHX CPeJCTB
o6ecrneuenisi nepexosa Ha HOBYIO CHCTEMY.

1.2. Paspa6oTka HHCTPYKILHI A/ NONb30BATEJCH H COTPY/AHHKOB,
COMpPOBOXKAAIOULHX CHCTEMY.

1.3. Pa3pa6oTka MeTOJ0B KOHTPOJAsi (YHKUHOHHPOBAHHA CHCTEMb
(Ha ocHOBE COPMHPOBAHHBIX KOHTPOJAbHBIX NpPHMEpPOB H ¢aii-
JIOB JIaHHBIX).

2. BBoa HOBO# cHCTeMbl B JIeHCTBHE.

2.1. Ucnuitanusa cHcrembl (OHH M0MXKHBI GbiTh BCECTOPOHHHMH).

2.2. OGyuenxe nosb3opartesed CHCTEMbl H CONPOBOXKAAIOLIETrO Mnep-
coHasna.

3. Kourtponb 3a ¢ynkuHonnposannem cHcrembl. Menpasienne OwHGOK,
o6GHapYXKelHbIX HA 3Tane BHEAPEHHS.

Bce nepeuciennble paGoThi XapaKTepH3yIOT NPOMBILIEHHbIH MOAXOA
K npoueccy BHeapenus. Paccmotpum npumep apyroro moaxoaa. Ilpearno-
JOKHM, YTO 3Tan BHEJAPEHHSl He MJAaHHPYeTCs BCJEACTBHE KaKHX-JHGO
npuuun. [TpH 3TOM OGBLIYHO COCTABJASIETCSl MHHHMAJbHAS JOKYMCHTAUHS H
CHCTEMa BBOJHMTCH B JieficTBHe Juisl nosb3opateneil. B pesyibrare Takoro
«KyCTAapHOro» MOJX0Ja CHCTeMOil He GYAyT Mnosb3oBaThes HiH eio Gyner
MOJIb30BATLCS TOJNLKO OrpaHHUEHHbIl KPYr Mosb3oBaTesieil, KOTOpble CMOTyT
pasoGpatbesi B cHereme. K coxanenuio, Takoil moaxoa eiue J0CTaTouHO
pacnpocTpaHes H HAHOCHT 6GOJIbIION Bpea.

bTEPHATHBONH SIBASIETCS NPOMBILLICHHbI TMOAXO/, OCHOBAHHBI HA

BCECTOPOHHEM MJIAHHPOBAHHH H OpPraHH3aLHOHHO-TEXHHUECKOH MNOLepK-
Ke BHejpeHHsi cHcTeMbl. TO/IbKO peillenHe KOMIIeKca npoGJeM, BO3HHKalo-
LWHX NPH BHEAPEHHH AHANOrOBOH CHCTEMbl, OGECTeUHT CO3JaHHe HeOGXOH-
MbIX YCJIOBHH /11 YCHEWHOro ee (pyHKUHOHHPOBAHHS.

PaccMOTPHM OCOGEHHOCTH BHEIPEHHSI AHAJIOrOBbIX CHCTEM.

B cucremax mnakeTHoil o06paGOTKM MNOCPEAHHKOM MEX1y NoJb30Ba-
TeeM H MawHHON sBasiercs oneparop OBM. B ycioBHsX AHasO0roBoi
CHCTEMB 3a/la4H BBOAA AAHHLIX H OTGOpPA BBIXOAHBIX Pe3yJabLTAaTOB mnepe-

MellaloTes OT omepatopa K nosb3osatenio. [lpu sTom Bospacraer poab
JIOKYMEHTALHH H OCOGEHHO ee Y4eGHOro BO3AEHCTBHA HA MOJb30BATENs.
3ajaua OCJOXKHSAETCS TeM, YTO MOXKHO JIHUIb NPHOJIH3HTENbHO OUEHHTDH
KBAJH(pHKALHIO N01b30BATEs AHAIOrOBOI CHCTEMb, B TO BpeMsi Kak TpeGo-
Banus K oneparopam IBM pocratouno oanosnaunsl. Llupoko pacnpocrpa-
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HEHO H[eaJIH3HPOBAHHOE [pejcTaBJeHHe O BO3MOXHocTsX SBM: pocra-
TOYHO TMONOHTH K AHMCIJICIO, HAXaTh HECKOJIbKO KJAABHII H <yMHAsA» Ma-
WHHA Cpasy »Ke BbLIAACT JKejaemblii pe3ysnbrar. B AeHCTBHTENLHOCTH
KOHEUHO, BCe OGCTOHMT Hiaye. UtoGwl «3actasutb» IBM paGorath Hymm;
H3yYaTb COOTBETCTBYIOUIHE SI3BIKH MPOrPaMMHPOBAHHS. .
Tenpenuuedi pasBuTHs HMHPOPMATHKH SIBASIETCH  CO3/MAHHE HOBBIX
I3LIKOB  OGILEHHSI MNOJIb30BATE/NEH € BBHIUHCJAHTENbHBIMH MalIHHAMH, MaK-
CHMA/JbHO MPHOJHKEHHHX K ecTecTBeHHbM. [10/1b30BaTenh CMOMNET 06-
warbess ¢ 9BM na ypoBHe noctaHoBkH 3ajaum, emy e HYXXHO G6yner
pH 9TOM HMETL CNELHA/IbHbIX HABBIKOB B NPOrpaMMHpoBaHuH. B peaysib-
Tare cepa BHEAPEHHA JHAJNOrOBbIX CHCTEM CYLULECTBEHHO paCIUHPHTCA.

5.6. Conposoxgenne

Buenpenne HOBO# aAManoropoii cHcTeMbl — HeoGXoanMoe, HO
HEI0CTaTOYHOe yc/oBHE ee (yHKUHOHHpoBaHus. CHcTemMa MoKer co'nep-
KaTb OWHOKH HJH HE COOTBETCTBOBATb B KaKOH-TO CTENEHH MOCTOSIHHO
MEHSIOUHMCS TpeGOBaHHAM.

B nepsom cayuae owmGkH nyxHO ycrpausitb. CHauana 3THM 3amH-
MalTcs paapaGor-mxu JIHAJIOrOBOH CHCTeMbl. 3aTeM HA3HA4yaeTcsi YeJoBeK
OTBETCTBEHHBIH 33 CONPOBOXKAEHHE CHCTEMbl B JAHHOH OpraHH3allHH. OH‘
HE SIBJSIETCS pa3paGoOTYHKOM CHCTEMBbl H y HEro BO3HHKAIOT ONpejie/ieHHble
TPYAHOCTH B Npouecce ee CONMPOBOXK/AECHHS.

Bosnbuioe 3navenHe Ans ycnewlHoro compoBOXAEGHHS CHCTEMbI HMeeT
CONPOBOAKTE/IbHAA NOKyMeHTalsi. Hannune Xxopomwo cocrasiennoii goky-
MEHTaLHH MO3BOJIACT CONPOBOXKAAIOWIEMY CHCTEMY MPOrpaMMHCTY [0-
CTATOYHO OLICTPO pa3obpaThbcsi B CTPYKTYpPe CHCTEMBbI H yCTPaHuTh 06-
HapyXXeHHble OUHGKH.

Bo BTopom ciayuae umeercs B BHLy pasuTHe cHcreMmbl. JleficTBH-
TEJIbHO, Yepe3 HeKOTOpOe BPEMS CHCTEMa MOXKET YK€ He COOTBEeTCTBOBATH

! GLICTPO MeHAIOWHMes TpeGoBaHHAM. Pa3puTHe CHCTeMb CYIWECTBEHHO YII-
- POLLACTCH, ecH OHA ABJAAETCH OTKPbITOiH. OTKpBITasi CHCTEMa COepIKHT
- CcpeactBa OGeCNeYeHHsl HapallHBaHHSl (YHKUHOHAJbHBIX BO3MOMKHOCTEIL.
’ OGbiuHO 3TH CcpeacTBa BKJAIOYAIOT B cebst NPOrpaMMbl, OpPHEHTHPOBAHHBIE
 Ha (YHKUHOHHDOBaHHE B Cpejle OTKPHLITOH CHCTEMBI H OGECHEeuHBAIOLLHE
- N0JIb30BATEJI0 HJH CONPOBOXKAAIOLIEMY NPOrPAMMHCTY BO3MOXKHOCTH HAMH-
: CaHHs JHAJOroBbIX (HJIH NMAKETHbIX) NPOrpaMM W BKJIOYEHHS HX B COCTAB
- cHcTembl. Takue cpeicTBa NO3BOJAIOT BBOAHTH B CHCTEMY HOBBIE KOMAHJIbi.
r Pa3sutHe cucTeMbl npeanonaraer ycosepiieHcTBOBaHHe CYULECTBYIOLLHX
MOJlyJiefi H HanHCaHHe HOBBIX C UEAbI0 MOCJEAYIOLIEr0 BKIIOMCHHS HX B
COCTaB CHCTEMBI.

Ecau cywectsyioman cicrema ssasiercs 3aKpLITOH, TO BKJIOYECHHE B

(€€ COCTaB HOBBIX MOJYJeli NPaKTHYECKH HEBO3MOXHO, MOSTOMY NpH IpoeK-
'THPOBAHHH CHCTEMbl HEOGXOJAHMO 3aK/NaALIBATh BO3MOXKHOCTH €€ paciiH-
 PeHHs.
b Onnako mnpouecc conpoBOXEHHs 3aKIIOYAETCH HE TOJALKO B ycrpa-
“llem-m OWHGOK H pa3BHTHH. CONPOBOXKAAIOUIHIT CHCTEMY NepcoHan AoJKeH
BBHINOMHATL C/eAyloulHe (pYHKUHH:

— TNOAJep>KaHHe CHCTeMbl B paboTOCIIOCOGHOM COCTOSIHIHG

— KOHTPOJIb 33 (PYHKUHOHHPOBAHHEM CHCTEMBI;

— aJIMHHHCTPHPOBAaHHE CHCTEMBI.

[Nepsbie nBe B ocHOBHOM npeanosaraioT caegyioluee:

— KONMHpoBaHHe (COXpaHeHHe) MPOrpaMMHOro 0GecneuyeHHsi W AAHHBIX
CTEMbl HA pe3epPBHOM MArHHTHOM JIHCKE WJH MarHHTHON JeHTe;

— TMEePHOJIHYECKYIO NPOBEPKY MPABHJILHOCTH (PYHKUHOHHPOBAHHS CHC-
bl Ha TECTOBBLIX MpPHMepax H 3ajauyax;
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— uabniofieHHe 33 TeKYUHM COCTOSHHEM cHCTeMbl H (HKcauuio oG-
HapYKEHHbIX OIIHGOK B CHEUHANBHOM XKypHaue;

— ¢uKcauMio peknamaumii nosbsosateeil W HX noxkenauuii 1o yco-
BEPUICHCTBOBAHHIO CHCTEMbl B CMECLHAJBHOM XKYypHaue.

Creunanbibiil KypHaja HMeeT rpadbl, BKJIOUAIOlULHE 1aTy H BpeMs
co6bITHIT, OnucanHe cOOGLITHH, (aMHIHIO NOJIL30BATENISI H CONPOBOXKAAI-
ero COTPYAHHKA, CAeNAaBUIEro 3ankch B Kypuaze. B jpannom cayuae non
CO6GLITHEM MOHHMAeTcsi: OGHAPYKeHHEe OWHOKH npH paGoTe CHCTEMbI, Mo-
JKeJaHHe 10Jb3oBaTes, pekJamMalnl noab3oBarTens.

O6biuHO Bee TPH (DYHKUHH COBMEILAeT H BHITOJIHACT aJAMHHHCTpATOpP
CHCTEMBl — YEJOBEK, OTBETCTBEHHbIH 3a (YHKUHOHHPOBAHHE CHCTEMbl B

eJs0M.
AAMHHMCTPHPOBZHIHC CHCTeMbI npejnoJiaraer BbINOJHEHHE CACAYIOULHX

hyHKILHI:

— BBejeHHEe HOBHIX mosb3opateseil B cucremy. Hosble noabsosatesnn
PErHCTPHPYIOTCA B MAMSATH CHCTEMbl NOA cBOEH damuanei. Ouu coobuiaor
a/AMHHHCTPATOPY CBOIl MapoJib JOCTYNa K CHCTeMme. AZMHHHCTPATOP MNpH-
CBaHBAeT HOBOMY MOJIb30BATENI0 MPHOPHTET WJH YPOBEHb J0CTYyna K TeMm
HAH MHBIM  QyHKunsm cucrembl. Kpome @amuwind W napoas 06bIYHO
yKa3sbiBaeTcss rpynna WAM Moapasjenenue, rae paGotaer nosb3osareb,
TesneoH, MOJ, AaTa POXKACHHA (CHCTEMA MOXKET MO3APABJAATH M0/1b30BA-
Teasi C JIHeM POXKACHHSI H B KAayecTse MOAapKa BbIAGJAHTb €My JIONONHH-
TeJbHOE MEeCTO Ha JIHCKe HJH BpPeMeHHO — Ha OJHH JIeHb — MOBLICHTD
NpHOpHTET jocTyna);

— pacnpejie/ieHHe pecypcoB CHCTEMbl MEXKIy MOJb30BaTe/AMH. Anmu-
HHCTPATOp J0JIKeH He TOJbKO Pacnpeiessith pecypchl, HO H paspewarb
KOH(JIHKTHbBIE CHTYallHH MO pecypcaM Mexay no/b30BaTelsIMH CHCTEMBI,

— cGop u 06paGotky HHpopMauHH O (PYHKUHOHHPOBAHHH CHCTEMBI.
dyukuuu c6opa H 06paboTKH HHDOPMAUHH MOrYT GbITb ABTOMATH3HPO-
BaHbl M MOCYT BXOMHTb B COCTAaB CHcTeMbl. PesyabraTbl paGoThl 3THX
CPeACTB MPOCMATPHBAIOTCA AJAMHHHCTPATOPOM CHCTEMbI H CJyXKaT HCXOHOH
TOYKOI 1Sl NPHHATHA PelieHHit N0 pacnpesesienHio pecypecos Mexay noib-
30BaTeJsIMH, nepepacnpeiesieHHsi Harpy3kn Ha CHCTEMY H T. 1.}

— BOCCTaHOBJEHHE PaGOTOCNOCOGHOCTH CHCTEMBbI MOC/Ae aBapHIAHOrO
c60si ¢ ee pe3epBHOIl KOMHH HA MArHWTHON JIEHTE HJH JPYTHMH Cnoco-
Gamu. EcTecTBeHHO, UTO aJMHHHCTPATOP CHCTEMbl JIOJIXKeH CJACAHTb 3a
co3anHeM HeoGXOJMMOro YHcJIa Pe3epBHBIX KOMHI.

Kak BHAHO, MpOLECC COMPOBOMKACHHS CHCTEMbl — JIOCTATOUHO TPYLO-
eMKHii H OTBeTcTBeHHblii 3tan. B AHANOroBbiX CHCTEMAxX COMPOBOXKIACHHE
0COGEHHO aKTyaNbHO, TAK KaK MO0/b30BATEJNH OGHLIYHO IIHPOKO HCMOJb-
3yI0T BO3MOXHOCTH CHCTEMbl, BHINOJIHAIOT pa3/iHyHble JIeiCTBHA 3@ TepMH-
HAJOM, B Y4CTHOCTH H3MEHAIOT M A00aBJSIOT 3HAUHTEJNbHbie OGBeMbl HH-
¢opmaunn. B TakHX yC/IOBHSIX HA/EKHOE CONMPOBONK/ICHHE MO3BOJIFACT H3-
6exxaTb MoTepH HHPOPMAUHH, a NPaBHAbHOE MIAHHPOBAHHE PECYpCOB CHC-
TeMbl BO BpeMmsi ee (YHKUHOHHPOBAHHS MOMOraer NOMepKHBATh MOCTOAH-

Hble TeXHHUYECKHe XapaKTepPHCTHKH CHCTeMbl M H36exaTtb KOH(JIHKTHBIE

CHTYaLHH.

5.7. JokyMeHTHpOBaHKe

Muorde nporpaMMHCTbl CYHTAIOT, YTO Jerue nucatb npo-
rpammbl, ueM JOKyMenTHpopaThb HX. HekoTopbie mnporpammbl He HMeiOT
NIOKYMEHTAUHIO JIH60 HMEIOT [MJI0XYI0 JOKYMEeHTALHIO. CHTyauus sta aHa-
JIOTHYHA TOi, KOrja MoKynaTe/b Je/aeT MOKYNKYy B MarasHHe Kakoro-Hu-
6y/ib 3eKTPonpHGopa 6e3 HHCTPYKIHH M0 IKCIIyaTalHH. B stom cayuyae on
npo6yeT ero MOJAK/AIOYHTb, HAXKHMAeT Pa3jiHYHble K/AaBHIUH, BO3MOXHO B
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OHLLE KO
:oml.lxo yclfrl»l:;?o.agc?:a;re enrog B pesysbTaTe co3jaer cBoo HHCTPYKIHIO,
HAET B Marasui -rpeﬁyerp“u:c[?rpc):(()l':r‘:;?)T r}l(puc:”x(.r:zqeuuu, = noxynan-m,'
Bole?l):HZ‘:nbyg&GMmb:ﬁ NOAPOGHOH HHCTPYKUHH K npf)}:':a'on’mpee.m(o ko
el ué c;gﬂ:ucrpyxuua N0 3KCMayaTauuu 3JeKTponpH6opa
B e oy coam TCTBYET AeHCTBHTENbHOCTH. [Mokynareas storo
i npu6'o ;;oro CAEAYS MYHKTAM HHCTPYKLUHH, BApYr o6na:
glner B Marasui. B Ma?aa;::gare:)'xeouz :r{:;:’r'qrgrz :My el
ol ; 5 HCTPYKUHH 0
::pnﬁo:ﬁ:m;:aac% l;]e?rxynarenb NOBTOpsieT Bce cor.nacnop)blinc-rpyl(gl:::s Kav;
g npup60 n o peanbHOH KH3HH Takas CHTYauHst Ma.noae'po-
=Bl Taxasl{) cp Bépsiercss Ha 3asose. U Bce xe B NPHMEHEeHHH
s, T, oxadl nu‘ryauuﬁ HE TOJNbLKO BO3MOXHA, HO H JOBOJIbHO
B e oo ox i POrpamMma He HMeeT JOKYMEHTAlUHIO, HO ele xyxe,
ik I"l HO HE COOTBETCTBYET AEHCTBHTENbHOCTH. :
(pyuxuuouupo’sm?:r:‘l):gomu HE Cropaiot, kak npHGOpbl, HO OHu nepecraior
B JAOKYMEHTaLHH. Fnaauagy::#::::paﬁ?a,lo::erﬂcz ?K, A
A TOM, 4TO -
g::u :::T;:Ke;leexux:eg:aﬂ nl»jlcunnnuna noaroe ppems pa'amnaalrllgcol:.pileua
e, e ae G /10. HanucanHe nporpaMmbl cuyHTasoch JIEMEeHTOM
ey npc;rpaMMucr TEJNbHO, HE MOAYHHSIOLHMCS crannapram. Jledictsu-
B P :auekoropom Cmbicae nucatenb. On Toxe paGoraer
e OHy eem (a wacro u npocro 3a Aucnueem). On TBOpHT
noaunsierca! A ﬂon.(ymeuraungn::(::ge;;czzc;:p}yg. e B
, eca:o:g:ae:;n Tz::namormo C MmHcarejieM, To oH T[:)meTcl’u:::n: e:uyjs:' 'Klgaerib
Rceh pacon ;g::;::x eaeqepax. B MeMmyapax OH onucbiBaer MeTonb;
‘oxpymaromero'mupa " nee, KaK H oTkyna om Gpaa unpopmaumio w3
KOro cJj10Horo, Muo;orpanﬁf#oH:;Zuzzcrzgiuggn s e g
o H JIb MHCaTeNs.
B NoATREpAaeron s mpavaKe CeaeNCTa Y.
P KTHKE, TaK xe
?.;o":ﬁ:;g?rbmuac;z Tcaoﬁc-raeuuu TaKHe YepThl, Kak ymeqenuocl:('rabK Hal:g:
B, o cyu.leﬂBgﬂh::moomep»(euuoc‘rb. Bcee 310 BEPHO, TaK H n;).n»mo
s e G ocrnenHL :Mﬁe’rcn TO, YTO CTHAb MPOrpaMMHCTa 3aKJI0-
| e aMML cgaunap‘roa, 4 B caenosaiud um. Toabko B
B Tansror ne)r YAYT NOHATHBIMH ANSI APYrux, NMoTOMy uTO
il POrpaMMHpOBaHHSA npeanonaraer TiiaTe/bHoe JIOKY-
Bosapama:E:x 3TANOB XXH3HEHHOro LHKJA nporpammal. .
| " l[(] nﬂ::epy C 3JEKTPONPHGOPOM, MOKHO CKa3ath, uro
B e omen ail():e dTbCSl B MarasHHe TOJILKO B TOM cayuae, ecsu
 Fnphiapid er‘o F;mcr PHCTHKamu ToBapa. A ruapuas XapaKkTepHCTHKa
| MCTMyn;ocm Aast notpe6utens. Ilo oThowenwo K npo-
B cocraa.neu::oﬁ n‘l)(: M'roaapnoﬁ NporpaMmbl sIBAISIeTCS HasHYyHe npa-
PR npooyirei'rguuu. COOTBETCTBYIOWLEH NeHCTBHTeNLHOCTH,
il c'raunapr;: nlgorpammloe H3/le/1He, COOTBETCTBYIO-
"a el L L 3 HEMY npeabsaBAAIOTCS Bece Tpebo-
OMBI i
cuirem :m:;m:m TIOAXOA mnpeanonaraer TuwaresbHoe JIOKYMEHTHpOBa-
CeX sTanax ee peanusauun. Llenbio HacTosiiei raapbl

l. Hexoonoe 7
{ pe6o6anus NONKHB Gl
Th corJsac
b3oBatesieM AHaJ0roBoil cHcrembl. Onn nunoqaloTO:ag::SacT:z)izm"M
ne-

1679 97



peueHb JKeJlaemblX TeXHHUECKHX XapaKTepHCTHK CHCTEMbl (BpeMs PCAKLHH,
uHCea0 OGCAYKHBAEGMBIX TEPMHHAJOB, THIIH HCMOAb3yeMblX AHAJOros H
1. A.). Ucxonubie TpeGoBaHHs JOKYMEHTaAbHO CHOpM/AIOTCA B BHAC TEX-
HHYECKOro 3aJaHHsi Ha pa3paGoTKy CHCTEMbI.

2. [1poexTras OOKYMEHTAYUA BKARUAET B ce6l NPOeKT CHCTeMbl, OMH-
caHusi NporpamMm H JaHHBIX. T1pOeKT CHCTEMbl COJEPIKHT OMHCAHHE CTPYK-
TYpbl CHCTEMbl H BBIMOJIHAEMbIX €I0 @yukunii. Onucanus nporpamM BKIIO-
qaloT B cebsi crneuH(pHKAHH MEeXnporpamMMHbIX uuTepdeicos, ONHCAHHA
cxeMbl B3aHMOJEHCTBHA MPOrpamMHbIX Mody/ieil Mexay coGoil, ONHCAHHA
afrOpHTMOB, CXeMbl HAH JpYyrHe (OpMbl IOKyMEHTHPOBAHHA a/TOPHTMOB
(TaGnuubl peleHni, ncepokoa). ONHCaHHs J@HHBIX BKJIIOUAIOT AOKYMEH:
TalUMIO MO OPraHH3aUHH NaHHBIX B Gyayuieil cHcTeMe.

3. Pasauunble cnpaso4Hoie nocobus u pykosodcrsea, HeOOXoAHMbIE AN
ynpaB/ieHHs H M0Jb30BAHHA cHeTeMoil, BKJlowaloT B ce6sl pYyKOBOACTBO
no/nb30BaTes, PYKOBOACTBO CHCTEMHOTO nporpaMMHcTa H PYKOBOACTBO
oneparopa.

PyKOBOACTBO M0Jb30BaTENA — nauGosee TULATEbHO HankcaHHbif 10-
KYMEHT, BK/IIOUaloULHi NoApOGHOe OnHCaHHe (YHKUHOHHPOBAHHS CHCTEMH,
KOMaHJ ynpasJeHHs, cooGulennit 06 OWHOKAX.

PyKOBOACTBO CHCTEMHOrO MpOrpaMMHcTa pKjaloyaer B ce6s OMHCAHHE
YCTaHOBKH (BHEJPEHHSA) CHCTEMbI, ocoGennocTeil ee (YHKUHOHHPOBAHHA H
npoueayp 06cayKHBaHHSA, T. €. HEO6XOAHMYIO LIS CONMPOBOXKIAEHHA CHCTEMBI
JIOKYMEHTALHIO.

PyKkoBoACTBO ollepatopa — JOKYMEHT, ONHCHIBAKOILMIT JeHCTBHSA, Tpe-
Gyembie IS 3anycKa CHCTEMB H NoANEpXKaHHA ee B pa6oTocnoco6HOM
COCTOSIHHH B TeuenHe ceanca paGoThl C MOAb30BATENEM.

4. JlokymenTayus no peaaus’ayuu CcucTemot BKJlouaer B ce6s co6CT-
BEHHO HCXOAHBIE TEKCThl BCEX MPOrPaMM, JHCTHHIH H APYryl0 MauHHHYIO
HH(pOPMallHIO, BHAABaEMYi0 B mpouecce peasn3aliiu, pe3yJbTaTbl TECTHPO-
BaHHA CHCTEMbl.

Mcxoubie TEKCTbl nporpamm odgopmasiotes B COOTBETCTBHH C €lH-
HBIM CTAHAAPTOM, KOTOpBIA yCTaHABIHBAETCHA nepes HauajloM peanHsa-
WHH cHCTEMbl. DTOT CTaHAapT COAEPKHT TpeGoBaHHA K OQOPMIEHHIO
nposiora («lwankH») nporpamMmel, pPACcNON0XKEHHIO HCXOMHBIX CTPOK H KOM
MEHTApHEeB K Pa3/HuHbIM YaCTAM MporpamMmbl.

HauGonee sakuas WHPOpMALHA, BbAaBAEMARA MaLHHONH, 0653aTeNbHO
BKJIIOY@eTCsl B COCTAB [AOKYMEHTAUHH.

Pesy/bTaThi TECTHPOBAHHA CHCTEMbl B BHAE PpAaCIeyaToK TecTOBLI:
JAHHBIX H JIHCTHHTOB TECTOBbIX TMPOrOHOB TaKkxKe BKJIIOYAOTCA B JOKY
MEHTAUHIO.

5. Jlokymexrayusn no cONpoBONAeHUI0 CUCTeMbL KPOME PYKOBOACTEA
CHCTEMHOrO MpPOrpaMMHCTa, OMKCAHHOrO BLILIE, BKJloyaer B cebs KypHa
perucTpaiHy O6HapyKenHbiX MpH pa6oTe CHCTeMbl OLIMGOK H H3MEHEHHI!
BHECEHHbIX B CHCTEMY.

Bonpocs! AnsA CaMonpoBepkH

5.1. Jlaiite onpejeseHHe crelHHKalUHH 1porpammbl.

5.2. PaspaGoraiite cuenapuii HeGoabLIOrO AHAJOra, npeanoaarat-
Wero BbISICHEHHE JHYHOETH MOoAb30BATEN. B npouecce ananora BBEAHT
naposM PasNHYHOro ypoBHA AOCTYNa, ocHoBaHmbie, Hanpumep, Ha aue !
roae poXieHHus, Teme 3ausTHA W T. M. 3a4aua CLEHAPHs — MHHHMH3HPO
paTh BO3MOXKHOCTb HECAHKLHOHHpOBAHHOrO JoCTyna K cucreme. Cuenapi'’
opopmuTe B BHIE cneuHdHUKaUKii Ha paspaGoTKy cooTBeTcTBYlowel A’
N0roBef nporpammbl.
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TNABA

MepcnekTHssl gnanora

6.1. MHTennexkTyansHblii TepMMHan

Pa3BuTHe cpeAcTB OOlIEHHs yeJiOBeKa C SHIZMB;
OHO M3 OCHOBHBIX HamnpaBJIeHHH pasnuTSBM =
YHCJHTENbHONH TeXHHKH. W ecan panblue SRnLge
6blJIH MPHCNOCOGJIEHB K YeJIOBeKY, Toﬁce il
rotopasiiorci DBM H nporpamMHoe obecn Jlb30-'
MaKCHMAaJbHO aJanTHBHOE K KOHEYHOMY MO
BaTel'Jll[:%crma O6LIEHHS TPH MNOCTOSIHHO ::Zgg:
craioued q)yuxuuonanbnoz ::)(:g::ac;:e 1:(u g
— BOT TI'J1IaBHO
:1:: i?l(:l?;ex — 3BM». YnpoiueHHe ynpasne:cr‘l:
pa6oTOi NHANOroBOH CHCTEMbI noasonwrﬁcyrullo”b-
BEHHO PacCIIHPHTb KPyr ez n:n:g?lzac:ﬁnenéq"ww
-HenpodeccHoHa
:(éz::g;bmm?m?; cMoxer pa6oraTbh 3a TepMH-
Han?)h;.num H3 OCHOBHBIX HanpaBJieHHH pasn:::z
cpeactB obumenus ¢ IBM sBasercs C(c):;n -y
HCKYCCTBEHHOrO  HHTEJJIeKTa — KOMM?6 e Ar
napaTHbiXx H NPOrpaMMHBIX CpeicTB, e
BAIOILIMX pelieHHe CJOXKHBIX ilornqecngM o
NpHHATHSA pelleHHd. BaaumoaencTsne ¢ | TB’aMH
JIeJICHHOH HHTEJJIEKTYaJbHbIMH cnou: . "c:
npeAnoJaraeTcsi Ha €ecTeCTBEHHOM S3biK o
N0JIb30BAHHEM CPEJACTB 3BYKOBOrO BBOJA H Ghehe
3a rojoca. B coueraHuH cO CpeACTBaMH MOl.leCCt’
HOH rpadHKH 3TO JaeT BO3MOXHOCTb B ngﬂ goce
ob61eHHs H3o6paxaTb Ha 3KpaHe JHCII B
€KThl PeajbHOr0 MHpa, COOTBETCTBYIOILHE P
MHTl]iia;)};i‘:)ah;})mnu B OOGHXOJ JHaJIOrOBbI€ ng:te,:
paUHOHHBIE CHCTEMbl, OPHEHTHPOBAHHBIE HA N i
sopartesnss. HMMH ocHauieHb Bce conpeme:me'
MHHH- H MHKpOOBM. CyuuecTByioT TakHe ¢ e
mbol ¥ Ha EC 3BM. Illoab3oBatenio B nllilr"nuu
BO/ ONMepalHOHHOH CHCTeMe HAaCTOJNbKO nt?mynpo
CepBHCHBIE Cpe/icTBA OGLIEHHSI AHaJIOra, 0 npo
1ecC HAaMHCAHHA JHAJOroBbIX MPOrpamMm

KpaTHo yckopsiercsi. [luanorosas onepaumonnas cHCTeMa
NpeACTaBaseT cO60H (YyHKUHOHANBHO 3aKOHYEHHYIO CHCTeMy,
OHa TMOBHIIAET YPOBEHb HHTENNEKTYaNbHOCTH ob1eHus c
NOJIb30BATENSIMH 3a CYeT BKJIOYEHHS ITHPOKHX CEPBHCHBIX
CpencTs obecneuyeHuss guaJjora.

K rtakum cpencrsam, B H4CTHOCTH, OTHOCATCS HHCTY-
MEHTAJIbHBlE CHCTeMBI aBTOMAaTH3alHH NIOCTPOEHHSI AHAJOro-
BBIX CHCTeM, KOTOpble 0GecneuyHBaloT co3ganue JHaJIOrOBBIX
HHTep(eiicoB ¢ NpPoGJIEMHO-OP HEHTHPOBAHHLIMH nporpamma-
MH noab3osateneii. Hanpumep, muorue ONepanHOHHbIE CH-
CTEMBl COLEPXKAT CPEACTBA PACUIHPEHHS AHANOrOBbIX BO3-
MOXHOCTeH (CrneuuanbHble SI3bIKH oGecrnieyeHus: quajora, cH-
CTEMBL 33MOJIHEHHS MeHIO, Ta6JHL H T. 1.).

Hanvueiimas HHTErPAUHS CPEACTB BHIYHCIHTENBHON Tex-
HHKH TIpHBENa K co3manuio cereii 9BM — or HECKOJIbKHX
9BM 10 coteH M Thicsiy 3BM, coenuueHHbIX MeXay co6oii
CPEACTBAMH KOMMyHHKauuH. Hnpopmauus CBOGOAHO nepe-
AAETC MO KaHalaM CeTH M CTaHOBHTCH HEOTbeMJIeMo#
XapaKTePHCTHKOH XXHU3HH o6LiecTBa. Komnbiorepusauus 06-
ILECTBA — 5TO HOBAsi CTyneHb B Pa3BHTHH HayYHO-TeXHHYe-
CKOro nporpecca yeJjoBeuyecTpa.

B nacrosimee Bpems CYWECTBYIOT /1Be OCHOBHbIE (HOpPMBI
B3aHMO/ICHCTBHA nosb30BaTensi ¢ SBM: uepes TepMHHaJ,
TNOLKNIOYEHHbIH K uenTpaabhoii IBM, OIHOBPEMEHHO 06-
CIYXXHBAIOUIeH MHOrO nosb3oBareseii: yepe3 TepMHHaJ, noj-
KJIIOYeHHBIH K MHKpomnpoueccopy (B cocrage MHKPoIBM) .

Hasi Bropoii popmbi B3aHMO/ICHCTBHA XapaKTepHo Hc-
fl0/Ib30BAHHE 1HAJIOrOBOM ONep alHOHHOI CHCTEMBI, OPHEHTH-
POBaHHOH HAa OAHOro mosib3oBaTens. Kpome Toro, B pacno-
PSXKEHHH N0/Ib30BaTeNs HAaXOAHTCS BBIUHC/IHTe/IbHASL MaLIH-

Ha, KOTOpasi paGoraeT To/bKO Ha Hero. drto O4yeHb yno6Ho,

FAa noab3oBaTenb 06LUIACTCA C AHANOrOBON onepalHOHHOMH
CHCTEMOH, HMelolIeli 10CTATOYHO BBICOKHI] YPOBeHb cepBHca.

0 06yCJIOBHJIO Takoe IUIMpOKOe pacrnpocTpaHenHe nepco-
HAJIbHbI X KOMII'bIOTEpPOB, KOTOpbIe CTajH HeoTbeMaeMoii ya-

AX H B YUpeXJeHHSX.

Tepmunan, nogxmouaemmii k MHKDOINpOLeccopy, Hesb3si
ACCMaTPHBATL B OTAEJBHOCTH OT mocenmero. B COBOKYII-
CTH C yCTPOHCTBOM BHEWHEH namATH OHH o6pasyior

HKpoOBM, GyHKuUHOHHpPYIOMYIO noj YNpaBJieHHEeM JHaJIo-
BOH OnepauHoHHO# CHCTEMBI,

MukpodBM cnoco6ua PeUIHTb  JOCTATOYHO
€KTD pa3iHuHbIX 3agau.

TO e Bpema pecypcbl MHKpoOBM orpaHHyeHnl. Ona

IITHPOKHH
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HMeeT CpaBHHTEJbHO neGoapuofi 06beM OnepaTHBHOH H
BHelIHeH naMsTH, He BCEraa yaoBJeTBopsiolLee 6LICTpO-
neficreHe (XOTsl ecTb H cynep-mukpodBM). Onnako 0G6bIYHO
TepMHHAaJ, NOAKAIOUEHHbI K 6ONbILOH OBM, ucnoJjb3yercs
TONBKO AJSi BBOAA H OTOGpaKeHHs unpopmaiuu. Jluano-
rosas cucrema, obcayuBaioulasi TepMHHAT, obecneuyHBaeT
BLITOJIHEHHE C €r0 MOMOIUIbIO MHOMKEeCTBA pa3/HuHbIX DYyHK-
Wi, HO TOJAbKO uepe3 Goabllyio 35BM. B 10 Xe Bpems
Gonbwass DBM o6nanaer W GOJbIIHMH pecypcaMu. bBoab-
110if 06beM BHELIHEH MaMsATH MO3BOJAET co3jaBaTh LEHTpa-
JH30BaHHyl0 6a3y JaHHBIX, B KOTOpOH HAKalHBalTCs 3HA-
ynTeJbHble 00beMbl HHPOPMALHH. Lentpanpnasi OBM B
pacrosiiee Bpems crocobha paborarh ¢ ObICTPO/IeHCTBHEM
B HECKOJIbKO MHJ/JIHAPA0B onepaunii B CEKYHAY.

Takum oGpasom, 06Ge (opMmbl B3aHMO/IEHCTBHS MOJIb-
sopatessi ¢ IBM HMelOT JAOCTOMHCTBA H HeJOCTATKH, T0-
3TOMY BO3HHK/IA Mjesl MX COBMEULCHH, T. €. MOJKJIOUEeHHS!
TepMHHasa €O BCTPOCHHLIM MHKPOIIpOILeCCOpoM K 60J1bILOH
3BM no Kahanam cBssu. B pesyabrare nOBbILIAETCH cre-
[1eHb HHTEJNJEKTYyaJbHOCTH TMOAKJIOYEHHOro K LLeHTPaJbHOM
9BM TepmuHaja, TaK KaK C MOMOLLBIO MHKpoOImpoileccopa
OH MOJXKET BBINONHATH ropasao GoJbuine (YHKIHH HE3aBH-
cHMo oT uentpaabhoit IBM.

WHTeaeKTyabHbli TepMHHAJ — 3TO TEpMHHAI CO BCTPO-
eHHBIM MHKpoOmpoueccopom (HiH MHKpodBM), nojksloueH-
ublit K uweHtpaabHoit IBM no kaHajsaMm cBszH. Boiroab!
OT HCNOJb30BAHHS HHTENJIEKTYaJlbLHOTO TepMHHANla oue-
BHAHb. BO-mepBbIX, OH CHHMaeT Harpysky ¢ LeHTPaJIbHOH
BBIUHCJHTENbHON CHCTEMbI, TaK KakK 6o/blIYI0 YacTb (yHK-
WM BBINOHSAET HAa MHKpOMNpoleccope He3aBHCHMO, npH 3TOM
ceatchl CBSI3H C LEHTPAJbHOM SBM HMET 3NH30[HYECKHH
xapakrep. Bo-BTOpbIX, € MHTEJJIEKTYaJIbHOrO TepMHHala 10
CTyNHbI BCe pecypchl uentpanbhoii IBM. PaccmoTpim pas-
JHYHbIE PeXKHMbl PaGOThl C HHTEIEKTY A bHbIM TepMHHAJIOM.

Jlucranunonnas mnepeapaqa daiaos. OrpanuueHtbie pe-
cypebl MHKpoOBM e n03BOJSIOT oGpabaTbiBaTh Ha Heil
Gonbline 0O6bembl HHdopmauuu. Ilpumenenue MHKpoIBM
B KauyecTBe HHTEJIEKTYaJbHOro TepMHHANA M03BOJISIET HC-
[10/1b30BATH BHELIHIOIO H ONEPAaTHBHYIO MaMATb LEHTPaJIbHOH
9BM aasi XpaHEHHS AAHHBIX, MOArOTOBJCHHDIX uJaH obpa-
6oTaHHBIX HA HHTEIEKTYaJbHOM TEpMHHAJE. PaccMOTpHM
ceanc paGoThl HHTEJJIEKTYaJbHOIO TepMHHAJa B PeXHMC
JMCTAaHILHOHHOM nepeaaun paisios.

B Hauase ceaHca I0/ib30BaTe/]b paGoraer B pexHMC
mikpodBM. Ou Bbi3bIBaeT C MOMOLLBIO JAHAJOrOBOH ore-
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PALUHOHHOH CHCTEMBI
Mo ynpasJieH i
it o T HeM KOTOpoii pa
Muxppoi-)BN{ ;e;(Tc;oauu penakrTop ans nonrOTgBKu pnaG:::IiT
ot ToanzpeMﬂ OTKJIIOYeHA OT UeHTpaJbHOIf SBM
Ha noJsib3oBatens. Y
I D200 . Yepes mueko
3-:?0 np:r JlabI:ZE;aTe.nb MOArOTAaBJHBAET JaHHblE. ﬂonch?ﬁ(:«e
R Bun;:)nﬂe""ﬂua si3pike  POPTPAH, npeuuaauaueuuaﬂ'
B Ha¢ueHTpanbrloﬁ 9BM. TIlporpamma
BHAe daisa, KoTopblii
opus ; pblii 3aTem nepejna
ggBaTeanonHeHMa Ha ueHTpasbuyio IBM. [las 3T0?'0nngjliﬂ
i 0c MOMOUIBIO CMEUHANbHBIX CPEACTB MOCHIJIaeT cur-
padoraspaia Ha CBA3bL ¢ ueHTpanbHOH IBM, koropas, 06
b q;a??; CHTHAJI, OCYLLECTBJSIET Nepenuch nonr(;'ros-
i Ocymecmz;mlza GBICTPYIO BHELIHIOK NAaMATb HA JHCKAX
. e. TCS JHCTaHIIHOHH ,
Mol Se asi nepenayva caiiaa
C HHTEJJIEKTYaJ/bHO |
ro re i
~ TH JIOTIOJIHHTE/IbHbIE YKa3aHHS O TOM p::(l)"acii e ane.
ot ! : . JIaThb C nepe-
T 3anych:-uc$anntom. 3allOMHHTL B OMpeae/eHHOMH GHGJIHO'I::-
R 24 }l;lld BbINOJIHEHKe, npeo6pasoBaTh, OTCOPTHPO-
Tyanbﬂuﬁ - FPesyabrartel nocunaorcesi o6patho B HHTe.n.nz
e :ﬁpMH“'an B BHAE OJHOrO HJIH HECKOJLKHX (bag.
g :re MHp € Cpasy MWJIH 103Ke NpoCcMaTpHBAIOTCH Ha 3K
k. {)ICHTHa.na. I{um‘amulonnan nepenava caiiyion nuslf);z-
06MCHHBaT[|)>aCJ:|bHﬁ(i)P;Ib3LuBuAh:‘HH HHTeJIJIEKTYaJIbHOMY Tepmuua.ny-
- no
-, PUHSIMH HHOpPMauUHH B BHae
- Imyas
.ncnom,);ye:?ﬁ TepMHuana nenrtpaabHod IBM. Tepmunan
o ue"_rpa:l ':v:;thOSBM, OObIYHO OTJIHYEEeTCH OT 'rei)'
»HOH Mamuubl. [Tosto :
- ' . MY, KOTla MpoHC
-ry:nm:l(?;o ncT)zgnhaeT npo6JemMa HCnoab30BaHHs ‘:!HT(‘):IC.)HA(‘}:(T
MHHAMd B KavecT : :
| Tep : Be 0O6bly
e HOTO TepMHI
~oaafmgb"3(:l 9BM. 3ro nocruraercesi ¢ nomoubio pmoﬂ:’z‘anLa
oan ;wmly.nnuuu TepMHHAJA ueHtTpaabnoit IBM. Dmyas
‘ nHocfbm :na ueHTpasbHoii OBM o6Gecneunsaercs cfmo
e HHTeJIporpaMrmm-annaparnbn\' CPe/ICTB, BXOAALIHX B
iy JIEKTYaNIbHOTrO TepMHHaAMA. IMYJSALHSA MO3BOJIS
e KdK C IHAJIOroBOH cucremoil neHTpaasHoit IBM
uM e AHaJjoroBasi cictema paboraer Kak Obl ¢ 0Gbl
“Cn;())ruua.nom), TaKk H B pexume MHKpoIBM i)
R HOBubzzgsnue HHTE/JICKTYAJIbHLIX TEPMHHAJIOB [03BO
1 NPOH3BOAHTENBHOCT .
}’ g b 10/1b30Ba
. TeNsA H -
pmuu(:lnz:m" cucteMbl B uesiom. Cerb HHTeJlJIEKTyaJIb::
i B, MOAKMIOYEHHBIX K MOWHOA  LeHTpaJb i
Qg " 20m : HOH
E (‘péllC'll":Br? emnwma? KOHQHTYpALHSA  BBIYHCIHTE b-
‘ PEANPHATHH W oOpraHusaunit B GauKaiimem
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6.2. Ainanor B CeTH 3BM

JlocTHKEHHSI MHKPO3JEKTPOHHKH noaaon;l::oczz
1aTb HeJ0pOrHe, AOCTATOUHO MOLLHBbIE H OTH%LSK) e d
GosbluHe BbIUMCAHTENbHbIE MalHHbl (MHKPO

é e 6GbicTpOJeHCTBHEM HA
Jb30BaHHsA, 00/1a1al01LH i
BRI el il B CeKyH1y H BHeUHeH namsTbio

oBHe | MJH. onepauHH i i
ig HeCKOJNbKHX AecsiTKoB MeraGaiit. [lostomy MHOrHe 3

i ae-
nauu, cBsi3aHHbie ¢ nepepaGoTKOH uH(OpMalHH, n:nzqno-
Moii Ha ojaHoM paboueM MecCTe, yMcneOmHo pemanlolzoﬁxon"-

aphbix IBM. Oanako np
MOILLbIO TAKHX MepcoHa ; DA ATAIOA
¢ OJIbLIHMH  O0ObEMAMH p )
MocTH onepHpoBaTh 6 gROapHAtEE
i €CKOJIbKHX T0J1b30BaTe/l
coBMecTHOH pa6ore H I8 4o QREHON
eficsi unopmalHu 1 NoTp 5
onepaTHBHO MEHAIOLL ( T, b
i M BBLIUHCJHTEJbHOH Ma
el NpOH3BOJHTENbHOCT -
MHKpOgBM gepocratouHo. B aTom cayuyae Mg)l(;;:l(;sBa;db_
aHHe BbLYUCAUTEAbHOU
nesecoobpas3HbiM  CO3L T i
accpejoTOUCHHBIX, HO !
ARRPRRS S (Y R i e/bHOH TeXHHKH,
O# CpeJICTB BBIYHCJIHT
cBSI3aHHBIX Mexay col s,
HCIOJIb3yeMBIX B KOMilJeKce ads c6opa, XpaHeHHs H nep
a60oTKH HHGOpPMALLHH. !
. [oab3zopatean ceth IBM, a rtakxe no:leg):::::(lle)uu
i oiicTBA HAa3bIBAIOTC :
Heil TepMHHAJbHBIE YCTP
Tliﬂ[::l ceTeil OTJIHYAWOTCA COCTABOM H yna.neuno:;::
cpeacTB BLIUHCJIHTEIbHOH TEXHHKH, HCMOJIb3YyeMbIMH cpe"Cbl
BaMH CBA3H H Ap. B yacTtHOCTH, Mnoromammxi\ue KOMIIJI
TAKXKe MOKHO paccMaTpHBaTbh KaK CeTb 9BM. A ol
O3HAKOMHMCA C OCHOBHbIMH MpHHUHNAMH padOT
KOTOpPbIMH THIIAMH CeTeH. 3
Oppranuaauuu CBSAI3H B CETH SaM HeBost:;aT:::o:oﬁ
i - BICOK
{ npopmaunu. ks-3a B
NeXKHOH mnepepaud H -
yacToThl PabOThl BHIYHCJHTENbHBIX MAUIHH obMeH HHcpo%MeT
umeit 6e3 mpeo6pa3oBaHHsi B €CTECTBEHHOM BHIE Tpe ynn
JIOPOrOCTOALIHX BbICOKOUACTOTHDIX 1§aﬁe.neu.u Ho Taa:::mny
TAaKHM KabeasiM [aJbHOCTb HAJeXHOH NpsiMOH CBA3 Y
9BM He npesbilllaeT HECKOJbKHX KHJIOMETPOB. s Pagne-
yenusi Gosiee JajbHeil CBA3H MPHHFATO HCMOJbL3OBATH
wuecsi cetH Teqerpadroil u TesepOHHOH CBA3H. v
CranpapTas uacrora tenerpadnoro (50 T'u) u TL‘JIC‘(!)OIII‘;?IL(;;J,JHEDOI:)-
cjlaue H 1
oOycsaoBJieHa BO3MOKHOCTAMH 110 Iepe o
z:‘:xz:iciozoorgercraeuuo tenerpadHbiX annaparos u':| q()elil(:)::::hlh(der)?CT;?ﬁm
HA
. OBM spasietcsi NPHHUHIHAALHO APY 0 ;
:O;Ay::)anaqmenbuo GOMbIIeH TAKTOBOH UACTOTOH pamTuﬁ;eSOiI)?qﬂi-
Tpe6yloTcsl  crielHasbHble yerpoiicTBa cxkatui  (Ha nepenaalomMHHOFl -
JlE{HHH CBHBH) H BOCCTAHOBJIEHHA (Ila NnpHeMHOM ylt:o-rl;)llo(;‘)c.r:a g
bHbIE
. MMM MOryT CayXHTb cneiHan e
(l?ofe':azl;ynﬂulm CHriajga — Modemot. ﬂpuumu paMH‘IHHe cTraHaaprtol €
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pPOCTH nepejpayn uHpopmauuu: or 50 Gop (6HT/C) ANA HH3KOCKOPOCTHBIX
MOJEMOB /10 JI€CATKOB KHAOGO/ /IS BBICOKOYACTOTHBIX.

Bobiuncantesbibie Matiunbsl H o oTgenbbie rpynnbl TEPMHHAJOB MOJ-
Kawouawtes K cethn IBM uepes xommyrayuonnwe npoyeccoput, Kotopbie
pacnoiaralTest B y3aax ceth. ITH npoueccops KOMMYTHPYIOT JIHHHH CBSi-

34, NMpeoGpasyioT HHPOPMALHIO H YNpaBisOT ee NPOXOXKAEHHEM MO JIH-
HHAIM CBSI3H cetH DBM.

Bosmoxnbl 1Ba cnoco6a kKomMmyTaumn aGonenTos:

) kKoMmMyTauns kawnanos —— OPraHH3auus Ha Bce Bpems
o6MeHa HHGMOpMalHell NOCTOSAHHOrO KaHa/ia CBSI3H MexXay aGoHeHTamu
ceti. Ilpn 3tom H3-3a masoii CKOpOCTH nepeaaun uHdopmaunn (ocobexno
C TEPMHHAJIOB) KAHAN MOMKET OKa3aThCsl HEAOrpYIKEHHbIM;

2) KoOMMYTauusa coobuiennii — oOmMeH mexay aGoHeHTamu
COOGLICHHAMH, BPEMEHHO 3aOMHEHHBLIMH B Y31aX CeTH.

Bropoit cnoco6 oGecneunsaer ropasjio Gosiee 3KOHOMHOE MO cpaBHe-
HHIO C KOMMYTauHeH KaHa/OB HCMOAb3OBaHHE JOPOrOCTOAUIHX KaHANOB
AanbHeil cBA3H. OAHAKO OH HMEET H HelOCTATKH: NPpH H3MEHEHHH JJH-
Hbl COOGIUEHHH B UWIHPOKOM JHANa30He namATh KOMMYTaUHOHHBIX Mpolec-
COPOB PACCUHTLIBACTCS HA MAKCHMAJbHYIO AJHHY, YTO YBeJAHUHBACT CTOM-
MOCTb 97Ol namaTH. [Mostomy cooGuienus pa3bHBAIOTCH HA MaKeTbl CTaH-
AApTHON ANMHBI, KOTOpblE NepefaloTesi He3aBHCHMO ApPYr OT Apyra W 3a-
HaCTyio M0 pasHbiM JHHHAM. Takum 06pa3oM, NOSBASIOTCS AONOMHHTENbHBIE
3anaun cern IBM: pasbopka cooGuuennii Ha nakers M c6opKka H3 HHX
COOGUIEHHI, ONTHMH3ALHA MAaplIPYTOB nepeayn nakeToB B 3aBHCHMOCTH
OT 3arpy3kH 3JI€MEHTOB CeTH.

st cornacosanusi paGoThl pasaMuHbiX 3jeMeHTOB cetn DBM (BbI-
HHCJIHTEJIbHBIX  MAIIHH, KOMMYTaUHOHHBIX NpOLECCOPOB, JIHHHHA CBSI3H)
CAYKAT CceTeBble NMPOTOKOJB — OCHOBHBE 3amaun ynpasJieHus
H CTaHAapTLl npeacTaBieHHs upopmaunn B ceth IBM. B cooTBeTcrBHH
C peKkoMeHaauHsAMH Mex/yHapoaHoii oprauusauud no craipapram UCO
Ans oGecneyeHHsi COBMECTHMOCTH pasyinuHbiX ceted IBM HeobGxoanmo
- PeasH3oBaTth ceMb ypOBHEH CBSI3HBIX [1POTOKOJOB.
; lTpukaadnon yposenb oGecneunpaer nocTyn K pecypeam J06oi np-

KNaHoi nporpamMmbl, naxoasiueiica B ceth IBM.

lpedcrasureavnoiii YPOBeHb npeoGpasyer NpPHKAAAHYIO HHPOPMAlLHIO
25 YAOGHYIO AJISi TPAHCIOPTHPOBKH (hopmy.

Ceancosoul yposenns onpegensier cpeacTBa, HeOGXOAMMbBIE JJISi pacnpe-
AC/IEHHST  PECYpPCOB MPHKAAAHLIX MPOLECCOB, CHHXPOHH3AUHH AHAJAOra W
YNpaBJeHHsi NpoueccoM o6MeHa AaHHbIX.

Tpancnoprreui yposenb nomaepxupaer peaii3aunio ceaHcoBoOro ypos-
M5l C TOMOLUBIO ynpaBJeHHSI NMPOLECCOM TPAHCNOPTHPOBKH JaHHBIX, oGec-
MEYHBACT ONTHMH3AUHIO HCIOJBb3OBAHHA PECYpCoB CACNYIOUHX (HHKHHX)
YPOBHe# npoTtokosa.

Ceresoii ypoBenb nojnepkupaer TPAHCNOPTHBIA ypoBeHb, oGecneun-
BAET HE3aBHCHMOCTb MapuIpyTa COOGUIEHHH OT mpeAblaylLero YPOBHS H
ONTHMH3HPYET MapIIPyThi Mepeaaun AanHbIX.

 Kanaaonoui yposenb noanepikuBaer cetesoii ypoBeHb H obecrneyHpaer
PPraHH3alHio, MOJepIKaHHEe H pasbeHHEHHe CBsi3el, YNakoBKy cooGiue-
HHi#t, oGHapyxenue u KOPPEKTHPOBKY OINHGOK H T. 1.

Dusuueckuli yposerb onpenessieT (GHIHUECKHE CNOCOGH COEAHHEHHS
"€PMHHA/I0B aGOHEHTOB B BBIGpalHOi MNepenalouleii cpege ¢ yueTom ee
‘OHKPeTHBIX (PH3HUECKHX XapaKTepHCTHK.

Boamoxubl pasauunbie KOHQHIYpaUHH NOAKIIOYEHHS] TePMHHANOB H
M, HasbiBaemble Tonoaozuell cet (puc. 6.1): a — npoHsBosabHas (cere-
), 6 — Hepapxuueckas, 6 — KoJbleBasi (Lenounas, scradernan), ¢ —
HNa «oGuwasn wuHa», 0 — THNA «3Be3na».
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TepmuHANbHARA CeTb SBJISA-
npHMEpOM npocreien

a

’ 9 2) ares
cetH DBM H COCTOHT H3 Bbl-
UHCJAHTEJNBHOrO IeHTpa H yaa-
nennbix Tepmuxanos. B aTom
c/yuae ero HasblBaloT BbIMUC-

2/ d/ AUTENLHOIM KEHTPOM KOAAEK-

ruano20 noavaosanus (BLKIT).

YaneHHoCTb TEPMHHAJOB  OT

BLIYHCJHTENBHOrO LEHTPa MpH
Puc. 6.1

3TOM He MpeBbiliaer, Kak
NPaBHIO, HECKONbKHX — KHJIO-
METpOB.

BLLKIT uesecoo6pasto

cTpouth Ha Gase JOCTATOUHO
momHoit OBM win MHOroma-
LHHHOTO BHIUHCJIHTEBHOTO
xomnaekca. TeppHTOpHA/IbHO GAH3KHE AT OT Apyra TepPMHHAJIbl MOTYT
FPYNMHPOBATHCA VIS NMOAKIIOUEHHS K wentpanbhoit IBM uepes TepMHHAIb-
Hble KOHIeHTPATOpbI, B KauecTBe KOTOPBIX MOryT HCMOAL30BATLCSA JlaXKe
MuHHIBM B cayuae npenBapHTebHOMH 06paGoTKH HHBOPMAUHH.

B KauecTBe TEPMHHAJIOB HCHOAL3YIOTCS pasAHuHBIC cpeacTBa H KOM-
[I1eKChl BBIYHCAHTEBHON TeXHHKH:

— npocTeilne TepMHHAbI (tenerainsl, andasHTHO-UHPOBLIE JIHCTI-
JleH, TeeBH30pHl C KAABHATYDOI H 1p.);

— MHTeMJIeKTyaJ/bHble TepMHHAJbl HA Gase MHKPOIBM;

_ aGoHEHTCKHE MYHKTbI, B COCTAB KOTOPbIX MOIYT BXOAHTL ycrpoiteTBa
guellHell MAMATH, BLIMOJIHEHHbIE HA MATHHTHBIX JIEHTAX H JAHCKaxX, KOMIM-
JIeKCbl YCTPOHCTB BBOAA — BbIBOAA,

. apToMaTH3HpOBaHHble pabouMe MeCTa MPOEKTHPOBLIMKOB u paGor-
HHKOB anmnapara ynpasJjeHus nepHdepHitHbIMH YCTPOHCTBAMH.

BILKIT paGoralor B pexumax pasjejeHui BPEMEHH HJH YLaJIEHHOrO
BBOAA NaKeTHbIX 3afanuil. B 00OHX 3THX pexkumax napaay ¢ CepBHCOM,
npeocTaBJsieMbiM cHcTemoil Ha paGouem Mecte aGOHEHTa, JLOCTHraloTCs
XopouiHe pesynbTaThl HCNoJIb30BAHNA mamnnnbix pecypeos BLIKTL

TMpumepsi cereit IBM xapakrepHsylor pasnoobpasue ux BO3MOKHOCTEH
u cep npumenenusi. B mupe pa3paboTaHo H JieiiCTBYeT HECKOJIbKO ThICAY
cereil OBM npuMepHO cTa PaaJIHUHBLIX THIOB.

[leppbie KOmsepHecKue HWHOCTPAKHbIE cetn OBM Oblan  co3aHbl
wauyanu paboratb B KOHUE 60-x rogos. B mx uncae cern Cybernet,
ARPANET u cetb ¢upmbt General Electric (CIIA). AGoHenTbl H3 CIUA,
Epponui # SINOHHH HMEIOT BO3MOKHOCTE noAKAoUaThest K HHGOPMAUHOHHO-
BLIUHCAHTEAbHBIM PECypeaM STHX cereil uepes kaGenu (B TOM uMcJe TpaHc-
aT/aHTHUECKH KaGeab) H uepe3 CTalioHapHhie CYTHHKH CBSI3H. Yeayrami
TONBKO 3THX ceTell Mosb3yloTesl AeCATKH ThicAH a6OHeHTOB.

Cpeniee Bpemsi 3ajepiKKil nakerd B CeTix TAKOro THNA COCTABAACT
JecsATHe J0JH CeKyHabl, a BEposTHOCTDL ownGKH TPH €ro nepeaade He
npesbliaer 10-'° na 6ur. B nacrosiuee Bpems TakHe CETH NPOJLO/IKAI0T
pa3BMBaTLCAl KAK B HAaNpas/CcHiH yAyulleHHs HX TeXHHUECKHX XapaKTe-
PHCTHK, TaK H NPEJLOCTaBJIeHHA aGonenTaM HOBLIX HHGOPMAUHOHHBIX YCAYT.

LlInpokoe pacnpocTpaHenue B CCCP u 3a py6exom mo-
AYUWIH PA3NHYHbBIE CNEyUarUu3UpOBAHHbIE ceTH, K KOTOPBIM
oTHOCHTCS: GAHKOBCKHE CeTH, MO03BOJISIOUIHE  MPOBOAHTE
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3JIEKT
ynane[:'(:’llii;l;p;;acqeru MEX]y aGOHCHTAMH TEPPHTOPHANBHO
I oT apyra GaHKOB, C
, CeTH MO MNpoaax;
IHOHHBIX H YK€JIe3HOJIOPOIKHBIX GHICTOB. yRRa.aERg-

HauGosee wuurtencusno pa g
06 BeAHHAIOILHE Tepmunanupuangg‘;\;\m:;ugg’czﬁizbm oy
:g:g;:f:gnm 1151 obecrnevenus uuq)opmauuonmgx :”;:ll:::
Rireisn :6g:£1¥;{|3m ceTH 0o6beaHHSIOT TEPPHTOPHAJILHO
- Ak r)éTHaxonﬂmueCﬂ B Mpejesax HeCKOJbKHX
E o TexHMllye apyra. l/.l_x oT/IHuaeT 60JblIOe pasHo-
CKHX peLIeHHH BBHAY LIHPOKOH HOMEHKJA-

TYpbl
rzgm HCIIO/NIb3YEMbIX CPEACTB BbIUHCJAHTEIbHON TEeXHHKH, a
e cep npUMEHEHHS 3THX ceTeil. ;

HauGosiee pa
CNpOCTPaHeHbl H H3pec
. o H3BECTHBI CJeLYIOlLHE J0KaJ
xapaKTeFﬁmncal;mfithcrnel, Net/one, Z—NET, iLNA. Jlas noxanb:l}:‘iecgizz
e OTcyTCTBHepaTHaﬂ PEATH3AUUA NPOTOKONOB HHAHHX ypos‘ucﬁ
. cmmmggozggux YPOBHEH npoTokosa, YTO noBblWAeT 'Haa
HMOCTb peaJsiu3aitiik .
o = 1 ceTH. B nocaennee
oge) K nonbs;K::n:;elégztt‘)rp:;]ypauml THNA «o6uias unina» (Elhernelar{\leen:;/‘
OJIOTHH JIOKA/LHOI ce i '
i T (iLNA, «3cta
Jit BBILICHHA GbICTPOAEHCTBHS TaKHX ceTeil MOryT M il
BOJIOKOHHO-ONTHYECKHE LIHHBI i
Passuine )
g’ pasmnuge:eaﬁmiaoBM HMEET Ba)KHOE CTPAaTErHuecKoe 3HauyeHue, 0co-
e onmue nan HAJBHBIX M TPAHCHAUHOHANBHBIX rocynapcméuuux
nnq)opmauuonuoroy écc)-Texunqecxou PEBOJIIOUHH CO3/laHHe eHHOH CHCTeMbi
R opxattioor OOCTYKHBAHHSA SIBJSIeTCS Jaxke Gojiee akryanabHoil 3a-
£ Sea c:(): BPEMSl CO3JlaHHE €JIHHON 3HEPreTHUECKOH CHCTEeMbl
- BblllllCJlHTEJll?Hl:i 1131?}1{);;? pa6oTel 10 CO3AaHHIO Focynapcmcuum“;
1 B JUISl YnpaBJeHHst {
B IKOHOMHKOMH
Zg‘l‘b :rfo '(‘);xuexa a0 Tocnnana CCCP. Ee ochoBy momkha C(;Ic?ra::::
- gnoco(;;:‘%rcuzuanbuux BLIKIL. [ast oGecneuenust TpeGyemoii npo-
e ‘TH ONOPHBIE UEHTPBI AOJIKHBI GbiTh MOAK/IIOUEHb B 06X0
o Heosy‘oﬁe:oﬁar:lgiﬁawpu' HENOCPEe/ACTBEHHO K JIHHHAM JaJibHeil
) YCKHOI cnoco6uocTbio. [1
R D . Ilpu 3tom cetb akru-
P"Mbﬂl:)p;igigl:e;cgs% MHOTOMALUHHHbBIA KOMIJIEKC, 06bepHHsIs TC?:;::(’:-
e 2 e 9BM uepes ux coGcTBeHHblE YCTPONCTBA: KaHaAbHbIE
Q0 AanTepbl KaHal — KaHaji. Ycrpausiercs HEOBXOAMMOCT b
e cem cmm‘:lg:)::xonoa. B MepBylo ouepeiab TpaHcnoptHoro. Jlas
TH CBA3H MOryT ObiTb H '
e i CMoJIb30BaHBL CylLec
uemnyagﬁz":u JIHHHH, UTO NpHBeJeT K TpeGoBaHHIO MMHMMH;’auuuTugéoMué:;
il oqgu;mu LEHTPAMH B AHEBHOE H 0coGenHo BeyepHee Bpems. ITo
o peab, mMoxer norpe6osBath MepecTpoikH paGoThl roc : ;
g pranos, akTHBHO paGoTtaiouux B cetn IBM g
axHe f i ;
R ﬂanﬂc;ié:eu ganaqeu npH pa3paboTKe HALUHOHANBLHON [OCYapPCTBEHHOI
e 0 e;ncuﬂemxe TPeGyeMOro pexKHMa CeKpeTHoCTH paGoThl ¢
pa6mx;| cere;’: Is?"mpiz:?(' Boabuioe BHumanne ypeasercs craunaprnsauu;
3 THBAM HX COMpPSIXKEHHs I
i pyr ¢ apyrom.
i Horg:cgorj;g:‘e AUKHI CBAIM AnA obGecneyeHus paﬁonfyceTeﬁ IBM Bo
o couugnucn(()l'xl'p::mgrb HHMOPMALHOKHBIH MOTeHUHAN rocypapeTsa,
J CCKHX CTpaH — ele H BO3MO c
i JKHOCTb  COCTaBJICHHS -
e AJIaHCHPOBAHHBIX MJAHOR COLHA/ILHO-3KOHOMHYECKOTrO a:ua:wl
PaHbl B LEJIOM, TAK H OTAE/bHLIX €€ PerHoHOB 4 =
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6.3. Pa3suTHe cpepacTB obweHus

OcHOBHblE HanpaBJ/eHHsl Pa3BHTHA CPEACTB Bbl-
YHCJHTENbHONH TEeXHHKH Ha OJHXKaHllHe AeCATHJIeTHS — LUH-
pokoe BHeApeHHe Ha OCHOBe JIOCTHXXEHHI MHKPO3JIEKTPO-
HHUKH, BBHIYHCJHTENbHON W MHKPOMPOLECCOPHON TeXHHKH B
60/bIIHHCTBO cep KH3HeNeATEJbHOCTH 4eJOBeKa, a TaKxe
NOBBILLICHHE HHTEJIEKTYalbHOCTH 3THX cpeacTs. O6a 3TH Ha-
npasaeHusi TPeGYIOT pa3BHTHS annapaTHbiX H MpOrpamMMHBIX
KOMMOHEHTOB BbIUHCJIHTEJIbHOH TEXHHKH.

PasBHTHE annapaTHbLIX CPEACTB BHIYMCIHTEJbHBIX MAUIHH
nepBoro, BTOPOro H TPeTbero MOKOJIEeHHH XapaKTepu3oBa-
10Cb HAJHUHEM SIPKO BbIPAXKEHHbIX HHTEHCHBHbLIX TEHACHLHH.
[1pOH3BOAHTENBHOCTb MALIMH pOC/a MPHMEPHO MPOMOPLUHO-
HAJbHO KBAJAPATy MX CTOHMOCTH, T. €. camble GosiblIHe 3BM
HMeJNH caMmble HH3KHE 3aTpaThl Ha EIHHHILY BbIUHCJIEHHH.
Jlawnas TeHpeHuusi Gblia Qopmasn3oBaHa B BHAE 3aKOHA
[pouwa:
W =~ kS?,
rae ‘W — npoussoauteabhocts IBM, onep/c; k — Hekoro-
pasi cpefHeCTaTHCTHUECKas MOCTOAHHAS, S — cTOHMOCTb MO-
aean OBM.

Jlnsi MukpodBM H BBIYHCJAHTEIbHBIX MAUWHH CACAYIOLULIHX
MOKOJICHHii XapaKTepHO TAKKe MHTEeHCHBHOe pa3sHTHe. [lpu
HAJHYHH COOTBETCTBYIOLIMX MOTPEGHOCTEH 3TO CnOCOGCTBYET
co3aHHI0 6osee MPOH3BOAHTEIbHBIX MALIHH: MOBBIIIEHHIO HX
GbiCTPOAEHCTBHS, POCTYy OGBEMA OnepaTHBHOH M BHeUIHEH
MaMATH, NMOSIBJEHHIO BHEIHHX YCTPOHCTB, ACHCTBYIOLIHX Ha
HOBBIX (PH3HYECKHX MPHHILHMAX.

Poct npoussoautenbhoctd IBM pocturaercs:

a) 3a cuer CO3/aHHA HOBOW 371eMeHTHOH 6as3bl;

6) nytem pa3paGOTKH HOBbIX APXHTEKTYPHBIX peLieHHii
(B TOM uncsie Ha Ga3e MHOrOMaUIHHHBIX H MHOrOMpOLEccop-
HBIX CHCTEM).

[pHHUMNHANbHBIM OTpaHHYEHHEM JJIHTeNbHOCTH UHKJA
paGoThl 3JeMeHTHOH (a3bl SIBJSIETCH CKOPOCTb pacrnpocrpa-
HeHHMs! 3JeKTPOMArHHTHBIX BOJH B MpPOCTpaHcTBe (CKOPOCTH
cgera). B OBM nsitoro nokoJjieHHsi, MOCTPOEHHBIX Ha 6ase
KPHOT@HHON 3/JEKTPOHHKH, GbiCTpOAeHCTBHE GJH3KO K STOMY
OrpaHHYeHHIO M HAXOAHTCs Ha ypoBHE 10'* onep/c. IMoay-
YUTb 6GoJiee BbICOKOE OBbICTPOAEHCTBHE MOXKHO TOJIbKO 34
cyeT pacnapasiie/HBaHHA aJrOPHTMOB H CO3aHHS HOBbLIX
NMPHUHILKIOB OPraHH3alHH BbIUHC/IEHHI.

O6GbemM NMpPAMO ajapecyemoii OonepaTHBHOH NaMATH HaXo-
JIINTCSl 3a npejesamu 2% Gaiit (16 M 6aiiT) H orpaHHYHBa-
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erci BeaHuuHoH 2°% Gaiit (4 T 6aiir). Cyuectyior u yc-
E;gm;’(‘) g:g;)?'alm 9BM c¢ o6bemom onepatuBHON nmamsTH B
B o6nacth npoussoscrsa MHKPODBM npoucxoaut no-
CTENEHHO® HApaUlMBAHHE PA3PAAHOCTH HCMOAb3YEMBIX MHK-
POMpPOLECCOPHLIX Ha6oPOB (OT 4-pa3psimHbIX uyepe3 8- u 16-
paspsiiHble K 32-paspsaHbiM), a Takxke pPOCT onepaTHBHOM
MaMATH TMepCOHaNbHbIX KoMmnblotepoB (ot 16 K 6aiit
HECKOJIbKHX Merabair). it
Heyknouuo pacrer emkoctb COKpauiaercss BpeMsi .0-
CTyNa K BHELIHEH NaMATH KaK 3a cyeT yJyuuleHHs mnapa
METPOB MAarHHTHOrO CJIOSi HAKOMHTeJeH, Tak M Bcnencrgm;
- HCIIOJIb30BAHHSA HOBBIX (H3HUYECKHX npHHUHNOB. Tak, pas-
pabaTbiBaeMble ONTHYECKHE HAKONMHTEJNH Ha JMCKax ;IMF:'-EIO
geMKOCTb HECKOJIbKO rura6ar. g
Cosnalores BHewHHe ycTpoiicTBa ¢ Gosiee COBepIUEeHHbI-
MH TEXHHUECKHMH XapaKTePHCTHKaMH (HaLeXXHOCTb, 6BICTDO-
JleHCTBHe, paspewaioiias cnoco6HocTh). Ocobo cnénye'r I())T-
METHTb TPHMEHEHHe NOCTHXEHHH roJiorpaduu B BHIYHCIH-
TEJIbHOH TexHHKe. Henaneko to Bpems, koraa amcnaedi, no-
CTPOCHHBIH HAa TNpPHHUHNAX rosorpaduu, craHer cronb xe
- OGBIYHLIM SIBJIEHHEM, KaK H LBETHOM TesieBu3op. Hcnouasb-
30BaHHE 06BEMHOrO H306pa’keHHs] 3HAUMTEJbHO [OBBICHT
@OSMOMHOCTH cpeacts obutenus ¢ ABM, ocobenno mas me-
Jaeii obyuennss. M B apyrux cepax HCKYyCCTBEHHOro HH-
eJIIeKTa 6_yzlyT AKTHBHO HCIOJIb30BATbCSH HOBBIE THIbI BHELL -
HX YCTPOHCTB: CHHTE3aTOPbl peuH, yCTpoicTBa pacrnosHa-
dHHsl pevyH H o6pa3oB M Ap. [/l BHIYHCAHTEJBHBIX KOMII-
€KCOB B LIeJIOM COXPAHHTCS TEHAEHUHS K MOBBILICHHIO JOJH
“TOHMOCTH BHEIIHHX YCTPOHCTB H YMEHbIIEHHIO AOJH CTOH-
OCTH UEHTPaJNbHbIX YCTPOHCTB.
Hanbueiiwee passutue nosyuaor CIIYTHHKOBAas M Ka-
bHas cBA3b. [Ipn 3TOM caeayer yuuThIBaTH, YTO 3KOHO-
_I-quecxue XapaKTepHCTHKH CBSI3H 3a BpPeMS CYILECTBOBAHMHS
: M ynyuwasnuch npumepno na MOPSIIOK MeJJIeHHee, yem
dPaKTepPHCTHKH CPeACTB BBIYHCJHTEJbHOH TEXHHKH. I'I’oa'ro-
CBSI3b H najiblie GyAeT CAEepXKHBATb TEMIMbl CO3MAHHS
HCNONB30BaHUA KpynHoMacwTa6ubix cereii IBM (peruo-
@JIbHBIX, HALLHOHAJIbHBIX, Me)KHAUHOHAJbHBIX, ry106aJ/1bHBIX )
PassutnHe nporpammmuoro o6ecneuenus 6yner CBﬁ3aH0:
x:&«ﬁ :JHp(;KHM BHEJIDEHHEM CpeJICTB BBIYHCHTEABHOI
nMeHeHun;Tp AHUHOHHBIX W HETPAaAHUHOHHBIX cdepax ee
6) c sMKBHAAUHEH pa3pbiBa, CYLLECTBYIOILEr0 MeXAY OT-
CHTE/IbHO BLICOKHMH TEMIIAMH POCTa BO3MOMKHOCTEH af-
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napaTHbIX CPEACTB H HH3KHMH TeMIaMH MOBbLILLCHHS apdek-
THBHOCTH pa3paboTKH MNpOrpamMmHoOro o6ecneuennsi IBM.

PeuweHHe 3THX 3a1ay B3aHMO3aBHCHMO, H OJIHO H3 Ha-
paBJeHHil HX pelIeHHs CBA32HO C MOBLILICHHEM YPOBHSI HH-
TeNIeKTYaJbHOCTH MPOrpaMMHBIX CPEICTB. B 6yayliem pas-
paGOTYHKAaM MPHKJIAAHBIX MPOrpaMm sl HX CO3laHHuA 10~
cTaTouHO GyAET MPOBECTH MHCTPYKTaXK MalIHHbl B AHaJore
na si3biKe, 6aM3KoM K ecrectBenHomy. Ilpu sTom 6yayT ak-
THBHO HCIOJIb30BAThCA peueBbie crnocobbi OGuUIeHHT C 9BM.

[ToTpeGHOCTH KOMIJIEKCHOrO MpHMEHEHHs CPEICTB BbIUHC-
JHTEeJbHON TEXHHKH, 0COGEHHO B THOKHX NPOH3BOJACTBEHHBIX
CHCTeMax, BbIJABHTalOT Ha OJHO H3 MEpBbIX MECT Tpeb6oBa-
HHe MO O6ecrnevyeHuio MOGHJIBbHOCTH HX MPOrpaMMHOro oGe-
creuennsi. D10 Kacaercsi pa3paGoTkd Kak OnepauHOHHBIX
CHCTEM, TAaK H HOBBIX TPAHC/IATOPOB W HHTEPNpETATOPOB.

Ba)kXHbIM HanpaBJieHHeM siBJIieTCS MOBLIIICHHE ru6Koc-
TH annapaTHbIX CPeACTB 33 CHeT GoJsiee LIHPOKOTO HCMOJb-
sopanus [13Y u TIM3Y ans XpaHeHHd MHKpONpPOrpamMm
(ypoBeHb aBTOMaTH3aUMH pa3pabOTKH KOTOpbIX TaKxkKe
HYX/aeTcsl B CyLIeCTBEHHOM MOBBILLIEHHH) .

TenpeHuusa mnepeHoca LeHTpa THAXKECTH NnpH MOCTPOEHHH

LeHTpaJbHOro mpoueccopa ¢ JKECTKOH annapaTHOH JIOTHKH

HA MHKPONMPOrPaMMHYIO pealH3aunio BELeT K CHH2KEHHIO
NPOU3BO/IHTEJbHOCTH 9BM. [losToMy Ha NpakTHKe LIHPOKO
pcronb3yloTea o6a nmoaxoaa.

B 6yayuiem Oyaer MpoAO/KaTbCA coanaunne Gosee 3¢-
(eKTHBHBIX KOMNHJIATOPOB C SI3bIKOB KaK B TPaAHLHOHHBIX,
TaK U B HOBbIX 00JaCTIX MPHMEHEHHS.

AkTuBHO GyjerT pa3pabaTbiBaTbCs MPOrpamMHOE obecne-
yenne cereii SBM, B nepByio ouepe/lb JIOKANbHbIX H oGuie-
rocyaapCcTBeHHbIX.

MepcneKTHBH NMPHMEHEHHS BHIYHCJAHTEJNbHOH TEXHHKH 3a-
BHCAT OT croco6a ee Hcrmoab3oBanusi. CyliecTsyer ABa oc-
HOBHBIX crnoco6a HCrOJb30BaAHHA 9BM: aBTOMATHYECKHil
(po6oTH3HpPOBAHHOE MPOH3BOJCTBO, pasjiHyHble KOHTPOJbHO-
A3MepHTeJbHbIE CHCTEMbI) H apTroMaTH3HpoBaHHbiit. Jlnazor
yesopeka ¢ DBM Bejercsi, riaBHbIM 06pa3oM, MpH aBTOMa-
TH3HPOBAHHOM HCMOJIb30BAHHH BBIUHCJHTENbHOH TEXHHKH.

PaccMOTpMM OCHOBHbIE cepbl ee aBTOMAaTH3HPOBAHHOIO
MpHMeHeHHsi: B HayKe, NMPOH3BOACTBE, MpH ynpaBJeHHH Op-
raHH3aLHOHHbBIMH CHCTEMAaMH, B counaspHoit obsaactu (o6Gpa-
30BaHMe, 3/paBOOXpaHeHHe H Ap.), B 6biTy. BHe 3aBucHMOC-
TH oT cdep NpHMEHEHH: BHIUHCJAHTEIbHOH TEXHHKH BbIlE-
ASIOT CeKTOpbl (HJH MOJICHCTeMbI) CHCTEMbl HCKYCCTBEHHOTO

WHTE//IEKTa, KOTOpas NMOMOraeT peularb TPaAHUHOHHO HE-
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aa;omzmaupoaanuue, HHTeJVIeKTYyaJibHble 3agauyn. Hau6ou
:_Inﬂ) pcssmue nosyyat cjaeayouHe (B nopsiake cneuoaz-
CHCTeMHeKTOPbI HCKYCCTBEHHOI'0 HHTeJIJIeKTa: SKCNepTrHble
cpeucrsz; ;gé)nrgammuue CpPeACTBAa HA €CTECTBEHHOM S3bIKe
3HAaBaHHA H reHepauUMH BH '
3yaJibHbIX 06paso
:Top:q:, szmmawanpoaaunue obyuaouiHe CHCTeMbl pﬂp:
TaBe Ka)XIOH M3 aBTOMAaT .
H3HPOBAHHbIX CHCT
oyngr NMPHCYTCTBOBATb MOJACHCTEMA CaMOOGYyYeHHS .
neﬂﬂﬂu:yxe Pa3BHBAIOTCSl MHOTOYPOBHEBbIE CHCTEMbI ynpas-
- :cnepnmemom Ha 6aze OBM c conpsiraemoit dusn
nrnapaTtypodH H BHELIHHMH i .
ycTpoicTBamMu (B
yHcJle H roJsiorpadHyeckue e
AHCIUVIEH), pasJiHuHble
PYIOLILHE CHCTEMBI, a Takxe na | ekptied
KeTbl MPHKJIAAHBIX 1
H SI3bIKH TMPOrpaMMHPOBaH ) e
HSl, COOTBETCTBYIOILHE
HayYHBIM AHCLHIVIHHAM H s
HCMOJIb3YeMOMY B HHX
yeckomy anmnapary. Byayr  Euse
, AKTHBHO MpPOBOJHTBLCS H
ayyHble
TeJleBKOH(bGPEHU.HH, HCNOJIb30BATbCA  3JIEKTPOHHAS rz,oqra
CHCTeMr;pzt;:;ﬁ;dcme aKTHBHO HCMOJIb3YIOTCSA KOMII/TeKCHble
a4TH3HPOBAHHOTO MPOEKTH
OBaHHS, aBTOMATH-
3HpYyIOLLHE BCe 3Tanbl pas : '
paGoOTKH: OT TeXHHYECKOTo
3ana-
:H:O:ngljlzaﬂczro NpOEKTa A0 aBTOMATH3ALHH H3rOTOBJIEHHS
PHHHBIX H3zesHH. B Takux
. CHCTeMaxX THOKH
4BTOMAaTH3HPOBAHHbIE N :
3 POH3BO/JCTBA MOTYT MPHMEH
xaq&cme oaHoH 3 noacucrem CATIP s i
qecmgu YynpasaeHuu OpeanHu3ayUOHHbLIMU CUCTEMAMU B Ka-
e MpOrpaMMHO-annapaTHoro 06GecneyeHHsi HCIOJb3yIOT
B auue gem 9BM, noak/aioYeHHbE K PerHOHaJbHBIM ce-
ce'rr; : B OyayweM — K HaUHOHaJNbHOH rocyAapCTBEHHOI
um(a. OCTaB aBTOMATH3HPOBAaHHOro paGouero mecra pa6or-
- annapara ynpas/eHHs NOMOJNHHTCS PasiHYHLIMH BCIIO-
rpaM;t:nbll:HblMH YCTPOHCTBAMH: TeJehOHOM C NaMsAThbIO H Npo-
M YyNpaBJ/ieHHeM, YCTPOHCT
) BOM Me4YaTH C ro
HakomuTe/seM Ha Mars 1 (s
HTHBIX JHCKaX THMa «BHHY
, ecrep» -
cbegubm BbIcOKOHaaeskHblit HM) u np )
A néoy::;:uuee“cﬂ Ztlmouuuo 9BM passuBaercs B Hampasie-
anTHBHOCTH 06yyYaloUHX
CHCTEM K HHIH-
::rlll())’ailbl{blM ocoGeHHOCTAM yyauuxcs. Ilpu stom ax-ruanuo
JIb3YIOTCSI pa3jiHyHble HOB
ble ayJHOBH3YyaJb
E yasbHble cpen-
“cﬁz.miolgaalﬁcrae JabopaTtopHoro npaktikyma BM MOI;KeT
csl B Tex ke ¢dopmax
| ¢dop , YTO H B HAYYHbIX IpH-
OuaKaK NOKasbiBaeT onelT npumeHenuss IBM B meduyunckou
rnmq;u-ocrwce', 3¢ PEeKTHBHOCTb HX HCIOJIb30BAHHS 3/1eCh upe3
| HHO Bbicoka. [loatomy BHI :
A YHCJHTEJbHAS Te
4 A XHHKA JJs
PelBapHuTe/lbHOH NHArHOCTHKH OyIeT HCMOJb30BaTbCS 11110-
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pcemecTHO. [TocTeneHHO Ha OCHOBe BceoGluel AHCMaHCepH3a-
uun Gyser co3faH GaHK MeJHUMWHCKHX AaHHBIX HaceJeHH:,
YTO MO3BOJHT NPOBOAHTH JiedeHHe C HCMOJb30BAHHEM BbI-
UHCJIMTE/bHON TEeXHHKH C y4eToM HHJIMBHAYaJbHbIX MOKa3sa-
HHH.

Hau6osee GoicTpbimu Temnamu OBM Gyayr BHeApATLCA
B pasjuunbie chepbl boira:

— ynpap/ieHHe Teje- H paaHoannaparypoi;

— obecneuenne mepefaun AaHHBIX W3 yAaJleHHbIX GaHKOB
JaHHBIX HA SKpaH BHAEOTEpPMHHana (TeJeBH30pa), KOMIIO-
HOBKAa Tejenepefay H 3JeKTPOHHbIX ra3eT B COOTBETCTBHH
C HHTEepecaMH Mojb3oBaTels;

— ynpaBJjeHHe pa6oToil GbITOBBIX npu6OpoOB, COKpalle-
HHe oOGbema AOMAalIHEero TPyJAa HAa OCHOBE HCMOJb30BaHHA
6bLITOBbIX POGOTOB;

— moBblIIEHHE YPOBHA 6G€30MacHOCTH JKHJHLLA;

— KOHTPOJb 3@ COCTOSIHHEM 3/10pOBbS NPOKHBAIOLIHX;

— peluenne 3ajay oGyueHHsi AeTeil H B3POC/BIX;

— npoBe/leHHe TeJeKOHdepeHLHi;

— TeJe3akynkH H Ge3Ha/HuHble [eHeXHble
H Ap.

[lepcreKTHBaM HCMOJb30BAHHA OBM B Hauwe# crpaHe
CBOMCTBEHHbl CJeyIOLIHe 4YepTbl: MJIAHOBOCTb, KOMIJIEK-
CHOCTb H MpHMEHEeHHe CpeiCTB BbIYHCJIHTEJbHOH TEXHHKH B
uuTepecax TpyAsuuxcsi. B OCHOBHBIX HAnpaBJeHHAX SKOHO-
MHUYecKoro H counanbhoro passutusi CCCP na 1986—1990
roasl W Ha nepuoa Ao 2000 roaa mepecneKkTHBbI Pa3BHTHA
CPeJICTB BbIYMCJHTENbHOH TEXHHKH W ee MpHMEHeHHs orpe:-
JleJieHbl caeayloluM o6pasom: «..BHeapATb aBTOMATH3HPO-
BaHHbIe CHCTEMbl B pasjHuHble cdepbl X035iCTBEHHOH Jes-
TeJBHOCTH, H B MepBYIO ouyepelb B MNPOEKTHPOBAHHE, yI-
paBjenne OGOPYJIOBAaHHEM H TEXHOJOTHYECKHMH mpolecca-
mu. [TogHATb YpOBeHb aBTOMAaTH3allHH MPOH3BOACTBA B
2 pasa. Co3aaBaTh KOMIUIEKCHO aBTOMATH3HPOBAHHBIE MpO-
H3BOJCTBA, KOTOpble MOMKHO ObICTPO H SKOHOMHYHO mnepe-
cTpauBaTh»*

pacueThl

Bonpochl Ans CamonpoBepkH

6.1. TlepeuncauTe H3BECTHbIE BAaM MOJEJH mukpodBM. Hcnoabsyere
AW Bbl MX IS BBIYHCJIEHHIT H 06PAGOTKH AAHHBIX?

6.2. KakoBbl MpeHMyilecTBa HCMOJAb30BAHHSA cereii 9BM?

6.3. [lafite onpejaeieHHe HHTEJIEKTYaJlbHOro TepMHHAA.

* OCHOBHBIE HANPABJEHHS SKOHOMHUECKOrO H COUHAJbHOTO PAIBHTHS
CCCP na 1986— 1990 roasl u Ha mepuoa ao 2000 rona. M., [MoauTtu3aar,
1986. C. 23.
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6.4. Tlepeuncanre
4. OCHOBHbIE pPeXHM
TEPMHHAJIOM. P bl paGoThl ¢ HHTEANeKTYalbHbIM

6.5. Uem aucranumonnas ne
TepMHHana?

6.6. Yro Takoe ce
.6. TE€BLIE NPOTOKOJIbI?
B o, p [Mepeuncante Bce ypoBHH cBS3-
6.7.
- "7Tel§zkosu YHC/IOBBIE BEJHUHHBI CTAHAAPTHBIX YacToT Tenerpad-
Tl doHHoro K_ananon? [Nouemy oHH HMeIOT TakHe 3HaueHws?
o dopmyaupyiite 3akon powa. .
9. Uro TAKOe HCKYCCTBEHHBIH HHTe/NNEeKT?

penaua (ailioB oTAHYAETCS OT SMYASALHH



NPUNOXKEHUS
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.1. PepakrTops TEKCTOB

OBaHHUA
asiloTcst HanboJiee 4acTo HCMOJNIb3YEMbIMH ANA NOArOTOBKH H PEAAKTHD!
J

KCTOB (CTpOUHbIE M 3Kpanubie) AB

PenakTopnl T€
TEKCTOB MPOrpamm,

JOKYMEHTAUHH H T. n.

Ipumeuanne

Skpaunuii peaakrop. Pea-
NM30BaH AAA pacnpocTpaseH-

HbiX TEPMHHAJOB THNA

2000-32, 15-U3-00-013

BTA-

Jluanorossiil 3KpaHHbIA pe-
AAKTOp AJS JHCIJeeB THNA

15-H3-00-013

BTA-2000-32,

. Ha-

H THN

obecneynBaloLLHi
)

penakTop
na 060

DxpaHHbli
cTpauBaeTtcs
TepMHHAA,

(axpaH-

ynpasaeHHe Kypcom
HOe pelaKTHpPOBaHHE

OpHeHTHPOBaH HA AMCIJIeH
EC-7927 u cOBMeCTHMbE C

HHM TepMHHAIBI

K ocuHoBubM dyukuunsam

SITCS 0 pPeAaKkToOpoOB TeKcTa oOT-
noc caeyiouLHe:

1. IToctpounoe pedakTuposanue npeanonaraet uamencuie Toabko on-
HOH (Tekyuleit) CTPOKH Ha 3Kpamne aucnJes. Crpounwiit penakrop moxer
paboTaTth He TOABLKO Ha AMCIJIee, HO H HA TCPMHHAJC THIA MUIYWel wma-
WHHKH WK TeseTaline, Tak Kak B HHX HE HCHOJBb3YIOTCH (yHKILHH ynpas-
JIeHHs1 3KpaHOM.

2. Ioskpannoe pedakrTupoganue NPeANONATACT HIMCHEHIs! cpasy He-
CKOJIbKHX HJIH BCEX CTPOK HA IKPAHE JMCIVIEA C MOMOUIBID HENOCPCACTBEH-
HOro Mepe/BHKeHHsI Kypcopa B JIOGYI0 NO3HIHIO JI0GOA CTPOKH 3Kpaua.

3. Beod komand ynpaeaenus pedakTopom OCyULeCTBASCTCH B Clie-
UHANbHONH KOMaHAHOM CTPOKE HJH C MOMOIWLBIO (YHKUHOHAABHLIY KJaBHLL.

CTpounblii  PEelAKTOp TeK-

Bbizos

RUN K52 umsi peaakTHpye-

moro ¢a#na

RUN K52

Hanpuwmep,

A.PAS

EDT umst

Hanpumep, EDT PRIMER.

PAS

RED wuwms

RED PROG

Hanpuwmep,

Hanpumep, XEDIT PR

XEDIT umsa
PASCAL Al

4. ¥Ynpaerenue neckoabkumu r02udecKuMU IKPAKaMU (oKkHamu) no3so-
JISIET COBMELLATb HAa OJHOM 3KpaHe TeKCThl pasjiHuHbIX daiiios, oGecneunpas
MEpeKJIIOUeHHEe MEeXITy «OKHAMH» 10 KOMaHNaM M0Jib30BaTe/s, NepeiBHKe-
HHE «OKOH» 10 3KpaHy AHCIJed M Ap.

5. Hymepayus cTpok no3pojsier pacnonarath nocjaeaoBaTeNbHLIE HOME-
- pa cTpok (aiina BHyTpH cTpokH. OGbINHO Hymepalusi 3anHuMaeT ¢ 73-if no

80-10 nosuumio wau ¢ 1-i no 8-10. Hymepaunus moxer orcyrcrsoBars.

6. Onpedesenue koaonok aozuveckoil Tabyrsyuu noapoJasier oGecne-
9HTb aBTOMAaTHYECKOE MepeaABHIKEHHe Kypcopa B CJEYIOULYI0 NO3HILHIO,
- onpenesieHHylo wkanoif Tabyasund. Hanpumep, MokHO 3anath wkany
Tabyasiunu: 1, 10, 16, 40 (TpaauumonHasi wkana 1Sl NPOrpaMm Ha A3bl-
ke AccembGuaepa).

7. ¥Ycranoska kypcopa 6 nawaao atira obecneunBaer BLIBOA HA K-
paH nepBoil M NoeJeNylOlKX CTPOK daiina.

Haa
PT PROG.PAS| croB

PT uma ¢a
Hanpuwmep,

Tun 3BM

«DNEKTPOHH-

CM-4,

Ka-100-25»

CM-4, CM-1420, «3InekTpo-

nuka-100-25»

CM-4, CM

-1420, «daeKTpo-

EC-1840, EC

nuka-100-25»,
3BM psigos 243

EC 3BM psaos 2 u 3,

EC-1007

8. ¥Ycranoska kypcopa 8 koney ¢paiaa obecneunBaer BLIBOA Ha IKpaH
- AOCJICIHHX CTPOK (aiaa.

9. Ilepemewserue Kypcopa Ha yKasaHHOE YHCJ® CTPOK MO HANPABJACHHIO
K KoHuy (Hauany) daiina. yuKkunsa Henonbayerest Ansi GLICTPOrO NPOCMOT-
pa HAH nepemelleHHs no ¢aiay B 0GOHX HanpasjieHHsIX.

10. MTouck 3adanno20 KOHTeKcT@ npeanonaraet MOC/ie10BaTeJbHOE
- CKaHHpOBaHHe pejakTHpyeMoro ¢aisia K KoHuy (Hauaay) daiina 1o cosna-
ACHHA YKA3aHHOrO KOHTEKCTa (noc/efloBaTebHOCTH CHMBOJIOB) C  KOH-
TeKCTOM BHYTPH (paiina. ITouck no KouTekcTy O6LIMHO Hemosb3yercsi aAas
GbICTPOro HAXOXK/CHHA OJHON HJH HECKONLKHX LEMOYeK CHMBOJOB B
daiise.
1. /lo6asaenue cTpox nocae rekywed cTpoKu OCYUIeCTBASIETCs noce-
AOBaTe/IbHOM «pa3fBHKKOI» (afina Ha TpeGyemoe unc0 CTpoK (NpH Kax-

EC-1840

Omnepannornas

cucrema

PA®OC| ABK,

0OC ABK,

oC PB

UHMOC

CBM EC B cocra-
ge NAO

AOH «pa3jBHKKE» MOSIBAAETCH MyCTas CTPOKA) WIAH C MOMOLLBIO KOMaHAbl
A0GaBsieHHs CTPOK mocse (nepea) Tekylied cTpoky.
12. 3amena odnozo KonTekcTa 8 (haidae na dpyecii npeanoaaraer NOHCK
H 3ameHy (OAHOrO CHMBOJA WJH [eNMOYKH CHMBOJIOB) Ha HOBYIO KOMOH-
HauHio CHMBOJIOB no Bcemy aiiny. JIIHHBI 3aMeHsIeMOro n 3aMeHsiioero
KOHTEKCTa NpH 3TOM MOryT He coBnajath. dTta (yHKUHs yao6ua, Koraa,
Hanpumep, HyXKHO 3aMEHHTb MMsi MepPEMEeHHOH MO BCeMY TEKCTY Nporpammsl
a apyroe MMA. 3aMeHa [0 KOHTEKCTY MOKEeT OCYMIeCTBJSATBCH KaK BO
BCeM pepakTHpyemoMm caiisie, Tak M B 3apaHee BbIAeJeHHOH 4YacTH.

M86

Ha3ssanue pe-

aakropa

K52

EDT

RED

XEDIT

13. ¥Ydaaenue crpok B pepaktupyemom caiine.
14. Bcrasxka crpok u3g dpyeoco ¢paiiaa nosponsieT KOHCTPYHPOBATH
OBBIii TEKCT M3 (parMenToB paHee co3nankbix ¢ainos. IIpu sTom BeTas-
AeTcst Bech (haii/l MAH BbILEJEHHAA YaCTb.

15. IMomewenue crpok 6 Opyeod ¢palia NO3BONSET 3aNHCHLIBATH Bbi-
le/IeHHble ()paPMeHTbl TeKCTa B BBIXOAHON (aii.

16. Boccranosaenue panee yoarernex €Tpok 06LINHO IPUMEHSETCA NpH
yuaiiHoM yaanenuu cTpok. BoccramasiuBaemblii dparmest BcTaBasercs

PT

115



8 ¢aitn nepen Tekyuiedt crpokoit. Takum 06pasoM, MOKHO HCrO/b3O-
Batb 3Ty (QYHKUHIO IS AYGNHPOBAHHS H TNEpeMelleHHs TeKcTa. Oas
3TOr0 OCTATOMHO MepeMecTHTb Kypcop K TpeGyemoii CTpoke.

17. IMepenymepayus CTPOK peAaKTHPYEMOrO ¢aiizia npeaHasHavena aas
MO/IyueHHA BO3pAcTalolleil M0C/e/0BaTEbHOCTH HOMEPOB CTPOK C 3alah-
HBIM IAroM MpHPaLLeHHs.

18. Cdsue dannbix npeanosaraer CABHI BNPAaBO HJIH BJEBO AAHHBIX O]
HOW MAH HeCKONbKHX CTPOK (aiila Ha yKa3aHHOE® YHC/IO MO3HUMA.

19. Pasbuexue cTpoKku Ha deée CTPOKU pasjensieT HHPOPMALHIO TaKHM
o6pa3om, uTO nepBas CTPOKAa COLEPIKHT AaHHbe 10 TeKyule# MO3HUHH
Kypcopa, a BTOpas — BCe JaHHble, HAUMHASA C TeKylleil MO3HUHH Kypcopa.

20. Coedunenue 08yx CTpoK 6 O0OHY sBJIsieTcs OGpaTHOM dynkuued
N0 OTHOLIEHHIO K Pa30HEeHHIO CTPOKH M MpeanosaraeT KOHKAaTeHauHio
(cuensienHe) ABYX CTpPOK.

21. Konupoeanue cTpok W3 OLHOrO MecTa peiaKkTHpyemoro ¢daiina B
Apyroe Mo3BOASET NMOJNYYHTb KOMHIO (PparMeHTa TeKCTa B yKa3aHHOM HOBOM
mecte dafiia. Konupyemble CTPOKH He yAansloTCs.

22. [lepecoiaka CTPOK W3 OAHOrO MeCTa PpEAAKTHPYeMOro tdaitna B
APYroe aHaJOrHuHa KOMHPOBAHHMIO, HO MepechlaemMble CTPOKH YAANAIOTCH
H3 CTaporo Mmecra.

23. Jly6auposanue CTPOK NPeLHA3HAUCHO VIS NUJAYUEHHA KOMHH OLHOH
MM HECKOJIbKHX CTPOK Cpasy focjie TeKylueH CTPOKH.

24. [Tpeobpasosanue cTpo4Hblx GYKe B MPONHCHBIE H o6paTHO MpOBO-
LHTCA B ONHOM MJH HECKOJNBKHX CTPOKAax pelaKkTHpyemoro daia.

25. Pasmewenue noaeli 8 CTpOKAax COTJAacHO KOJIOHKaM JIOrHYECKOH
TaGy sILHKH N03BOJSIET PacnpeesuTh AaHHbie B CTPOKAX B COOTBETCTBHH C
«pa3mMeTKoH 3KpaHa». PYHKUHA MNPHMEHSIETCHA MpH o6paboTke TaGJIH4YHON
HHpOpMALUH.

26. Copruposka cTpok pefakTHpyeMmoro afiia mno3sosser ynopsuo-
YHTb CTPOKH MO BO3PACTAHHIO HX 3HAUEHHA HAH MO an(paBHTY. Dyuxuua
yao6Ha Ans NOArOTOBKH, HanpHMep, CIHCKa hamuaHii.

97. «/lucranue» ¢aiiaa B npAMOM H 006paTHOM HanNpaB/JeHHAX Tpea-
fnofiaraet MpoCMOTP pelakTHpyeMoro daiaa 3KpaHam, T. €. CMeHa 1306-
paKeHHsi ocyuiecTB/asieTca noskpanno. Hanpasnenne npocmorpa 3anaercs
KOMaH0# pefakTopa.

28. [losToproe 6binOAHeHUe nocAedHell KOMaHObt PelaKTopa no3so-
J5ieT MHOTOKPATHO [MOBTOPHTb MOCJAE/HIO BBEICHHYIO KOMaHAy.

29. Bbinoaxexue MAKpoOKOMano pedakTupoBanus PacliHpsieT BO3MOXK-
HOCTH peaaKTopa 3a CueT BbIMOJHEHHA 3apahee 3anoMHeHHOH nocJseao-
BaTENbHOCTH KOMAHA PelaKTHpoBaHHs (B BHAe Makpokomawawl). [loab3o-
BaTesqb MOXET 3alMOMHHTb B MAaKpOKOMaHJaX CBOM HaHGosiee THNHUHbIE
NefiCTBHS H 3aTeM MHOTOKPATHO MOBTOPATH HX, BbI3bIBAA 3TH MAKPOKOMAHADI.

30. IMoayuenue cnpagodHold uUHGopmayuu O KOMaHAAX peaaKkTopa —
(yHKUHSA, OOLIYHO BK/lOYaeMas B COCTAaB pejlakTopa A NOMOULH (non-
cKa3kn) mnoab3oBatenio. CrnpaBky MOXKHO MOJYYHTb MO BCEM HJH TNO OT-
Jle/IbHBIM KOMaH/JaM pejaakTopa.

31. Coxpanenue 0TpedaKTUpPoOBAaKKO20 (hatira Ha JHCKe. OG6biuno npe-
abiaymwas (crapasi) BepcHs ¢aia npH 3TOM coxpansercs ¢ ApYrHM pac-
wHpeHHeM WIH ApyraM HmeneM. Hekotopbie penaktopbl yaansioT Npeabl-
AylLlylo BepcHio, 3amensisi ee Hosoi. Cyutectsyior (YHKUHH COXpaHeHHH
BCeX KOMaHA W HCIpapieHHi, BbIMOJHEHHBIX M10/b30BaTe]eM B OTACJIbHOM
¢aiie HIMeHeHHil.

32. 3asepwenue paborot pedaxtopa Ge3 COXpaHeHHs OTPEAAKTHPO-
BanHoro (aitna (OTKa3 OT H3MeHeHHil).

33. Hasnauexue (YHKK{UOHAALHOLX KAAGUUL NO3BOJSET M0Jb30BATENIO
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3aKpenuThb 3a on wF

penzg'ropa. PEACACHHBLIMI KAABHWAMH KOMaHAL ynpasaexus paGotoii

E 4. Pedakruposanue crpox paunoii 6

~ ppems HauGouee pacnpoc'rpapuenu nucnne;?nceepsgmce;zaogﬁ&a!?a t;;croamee
no 80 cumBosios B cTpoke. Onnako B psite cayuaes Hcongnumo g

THPOBATL CTPOKH anuHoi 80 cumsosos (132, 160 u t. n.) norpenax-

HCMOJIL3YETCA nepemellenHe oto6parkaemoil yactu crpox.sn.a-ao 7y

[lepemelileHHe OCyILECTBASCTCS HA YKA3aHHOE YHCIO noauuui‘i) S

.2. Cnucok ocHoBHBIX Komanx OC MS86

OC M86 siBasierca 6Ga3zoBoii one

3BM EC-1840 pPauUHOHHOH cHCTeMoOll aas MHKpO-

M M
Hma komanaw Hasnavenne komanan

YcTaHOBHTBL ATy M Bpewms

3arpyantb pycckuii
aj(aBuT B neyaraioulee ycTpo

I[TepenmenoBats aiin RRIRED
Bbinath cnpasounyio nudopmaumio
Konuposatsb daiin
Hactpoutb pexxumbl neuataioutero yerpoiicrsa
YcTaHoBHTL HOMep noab3oBatens
Bolnoaunts naxer
gsuemm: NapameTpbl OnepauHoOHHONH CHCTeMbI

aneyaratb ¢aiin B hoHOBOM pexume
Penakruposath Tekcr
Bbinate (H3amenuTb) coctosinue taitna (aucka)
Bbinath cnucok daitnos nonbaopatens
Boinatb cnncok cueremubix daiiios
Ynaauts ¢aiin
Popmuposath anckery
Ynrate ¢aiin

¢yHKll"0"aJ|bH e T
bl€ BO3MOXXHO T Y I
CTH C pouYHoro p(’naKlopa TEKCTOB OC M86

Kox cum-
BOJ1A Hasnauenne cumsona
E 05 [Te
PEMECTHTb Kypcop K Hauaay cJje, i1
AYIoLLe i
n i NPOLOJNIANHTL BBOJ . 3 et sl

Iepemectitsb Kypcop Ha TO3HUHMIO BJICBO H yaanuTh
\ - (r‘;mno.n (ananoruuno pefictenio kaasumm BO3BpaTa)
( CPCMECTHTb Kypcop BnpaBo Ha GaiKaiiwyio nosu-

wio, Kparuyio 8 (awasormuu i
HO  JICHCTBHIO
TaGyAsILUHH) KJAABHIIH

0OA 3«”3('[”]]"”) BBOJ (
0 dHAJNOIHYHO CHCTBHIO KJABHIUH
pi
2 (
oD 3aBEPlU"|b BBO, AHAJIOFHYHO JEHCTBHIO KJaBHIWH

?106pa3mb TEKYLLYI0 CTPOKY H NpOAOJKHTb BBOA
PEKOMEHIYETCSl HCIIONb30BATL MOCAE KOPpPEeKTHPOBKH
CTPOKH ¢ nomoubio kaasuiun Y 1J1)
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Hpoooaxcenue

OGoana- | Ko cum-
yenne BoJIa Haswauenue cumsona
cHmBOSA
yne-u 15 AnHyAMpOBATH TEKYIULYIO CTPOKY, COXpalnTh ec Ha
3Kpate H BO30GHOBHTDL CO c/eaylouteil CTPOKH
yne-x 18 Creperh TEKYILYIO CTPOKY H BO30GHOBHTL BBOA

M.3. Cnucok ocHoBymx komann OC JIBK u OC PB*

Onepaunonnbie cucrembl OC JIBK (copmectumas ¢ OC PA®OC) u
OC PB BO MHOrOM HACHTHUHBI C TOUKH 3PEHHH KOMAlL 1OAL30BATENH,
yto 0o6Jierdyaer nepexoa OT O/AHOI CHCTEMLI K JPYroH.

Hms komanan Haanauenue [Tpusmepsl HCNoJb30BaHIA
CoPY Konuposauue [Monyuenue Konun daiina 1 8 ¢ai-
daiinos Je 2: . L
COPY ¢aiin-1 daiin-2
Causinne daiinon 1 u 2 B daiin 3
8 OC JIBK: . . g
COPY ¢aita-1 + ¢aitn-2 daita-3
B OC PB: X )
COPY - ¢aiin-1, dpaia-2 daia-3
DIRECTORY Buisoa orsias- Do HAa TepMHHAN CHHCKA Beex
JCHHS JIHCKA (paiio Ha AHCKe:
DIR .3k .
Buisoa unpopmaini o daiie 1:
DIR gaiin-1
DELETE Y naneuue Yaaneune daitaa 1:
tbaﬁlilla DEL daiin-1
HELP [Toayuenne Boinaya Ha TEPMHHAJ  CHPABKH o
cnpaBki 0 KOMaHe
Kosxauae HELP DIRECTORY
BuiBoa Ha TepMuHaA OOWLEH CNPaBKH
0 KOMaHAaX CHCTeMb:
HELP

* Cm.: 1. Onepaunonnas cucrema CM 3BM PA®OC/Baaukosa :II H..
B., Bopo6oes A. 0., Jlyxun A. A.; Tloa oGueit pei.
B. I1. Cesuka. M., 1984. 2. Bpejaenue B CHCTEMY [MPOrpaMMHpoOBaHis
©C PB/Bupiokos B. B., Pwtakos A. B., Ilakyaa f0. I1.; Tlop pen
B. H. Jle6edesa. M., 1986.

Buedopuuk I
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Hpooerxcenue

Hms komanau

Hasnauenue

[Tpumepnl nenoabsosaumus

PRINT Buisoa na mne- Pacneuatka ¢aisna I:
yaralpouiee  yer- PRINT ¢aia-1
poiicTBo  conep-
KHMoro (danna
RENAME [Tepenmenora- [epenmenoBanue ¢aiiia ¢ Hmenem
HHe ¢aina ¢dain | Ha ¢aiin 2:

REN ¢aiin-1 ¢aiin-2

SHOW

BuiBox na Tep-

IUHH O COCTOSIHHH

MHHaA HHpopma-

Jlas ‘'OC IBK:
— BBIBOJA pacnpejejeHHa onepa-
THBHOH NamMATH HA TEPMHHAA:
SHOW MEMORY
~— BBIBOJL pacnpeie/eHusi ycT-
poiicTs:
SHOW DEVICE
— BBIBOJA NOJHOH HHGMOPMALHH O
COCTOSIHHH CHCTEMBbI:
SHOW ALL
Has OC PB:
— BbIBOA HH(pOpMAalHH O CHCTeMme:
SHOW SYSTEM
— BBIBOJL CBEJEHHH O TepMmHHaJe:
SHOW TERMINAL
— BbIBOA Tekyluel aathl H Bpe-

MEHH:

SHOW DATE
(B OC [IBK para BbiBOAHTCSA
komangod DATE, tekyuee spe-
mMA — komauuoi TIME)

pasoMm:

BoiBoa copepxu-
mMoro ¢aisa na
TepMHHAJ

YerpoiictBo — Ums

(SY:, DK:) ycrpoiictsa, na kotopom naxomutcs afii.

HUMS — ums daitna: or | 10 6 andabuTHO-UH(POBLIX CHMBOJIOB.

1epBLIM cHMBOJIOM Jl0J2KHA GbiTh OyKBa, B KauecTBe ai()aBHTHLIX CHM-
OB HMeHH (haitna HCnosb3yloTCsi TONBKO JAaTHHCKHE GYKEBbI.

THUIT — pacwupsier uma (aia 1 cOCTONT He Gonee yeM H3 Tpex CHM-

os. Hanpumep: PRIMER. PAS, MXI : ANAL FOR

Has OC JIBK:

TYPE ¢aiia-1

HMma ¢aitna, ucnonbsyemoe B komanaax, odpopmasiercs cieiyiouum

Yerpoiierso: UMS. THIT

(pH3HUeCcKoro

(DX0; MX1:) wuau  noruyeckore
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Jdas OC PB:

Yerpoiictso: UMSI. THUIT; BEPCHS

rae

Yerpoiietso — umst puanueckoro (DBI, DBO, MT1) HaH JOrH4eCKOro

(SY, CL) ycrpodicTsa,

Ha KOTOPOM Haxoautcs pann

UM$ — ums ¢aitna — ananornuno OC JIBK, Ho moxker coaepxarb 10

9 cumBoONIOB
TWUI — aunanoruuno OC [ABK

BEPCHS — Bepcus ¢aiina: BOCbMEPHUHOE YHCAO OT 1 po 77777
Hanpuwep: PRIMER.PAS; | — Bepcus 1 ¢aitna PRIMER ¢ THnom

PAS

N.4. Cnucok ocHoeusix komawp OC HHMOC*

OC UHMOC cosmectima Ha komananom yposhe ¢ OC UNIX

Hmsa Ha3nauenne [Mpuwmepnl
KOMaHAb
CAT BoiBoa  coaepKHMOro Buisoa daitna 1 Ha TepmHHan:
¢aiiia Ha 3KpaH TEPMH- CAT daiin-1
Hana HJIH OObeAHHeHHe O6uveantenne daitna 1 u daina 2
(konkaTenaunsi Qanios) | B aitan 3
CAT daiin-1 ¢aiin-2 > daiin-3
cp Konuposanue dainos [Toayuenne konuu daiina | B daii-
ae 2:
CP aitan-1 daiin-2
DATE Coo6uienne  Tekyuleit BbiBOA AATHl H BPEMECHH HA TEPMH-
AaTbl H BPEMEHH wan B suae: MM AAYYM:M.IT
MM, — mecsi, AL — neunb, 44 —
yac, MaMy — munytel, T — roa
FILE Onpenenenne THNA BuiBoa Ha TepmHHan THna ¢aii-
¢paina aa 1
FILE daiin-1
LPR BuiBoa ¢aitna Ha cH- LPR daiia-1
cTeMHoe neuaraiouiee
ycTpoiicTBO
LS PacneuaTka cofepH- BuiBoa COAEPKHMOro TeKyulero
MOro KartaJora katasora no komanae LS Ges apry-
MEHTOB

* [oapoGuee cm.: 1.
cucrema MHMOC /Beaskos
Ll aydkyauc B. H. M.,
cucremy UNIX/Tlep. ¢ aura.;

WucTpyMeHTabias MOGH/bHAS ONepalHoHHast
M. H., Jluseposckuii A. 0., Cemux B. II..
1985. 2. Kpuctuan K. Bpeaenne B onepauHoHHyw
Moa pea. w ¢ npea. I. [1. Bacuavesa. M.

1985. 3. Tomac P., Heirc Jlw. Onepaunonnas cuctema UNIX: Pykosos-
cTBO aas noabzopateneit/Iep. ¢ aura. M., 1986.
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Mpoodorxcenue
Hma Haanauenune
il Mpumepn
MAN glonyueuue cnpasou- BuiBon ¢parmenta aokymenrtauun
HOH HHboOpmMauuu u3 py- [ mo komauae CAT:
KOBO/ICTBA 110 CHCTeMe MAN — N CAT
Komauna ucnoabayercs aas cnpa-
BOK
MAIL D/eKTPOHHAS nouTa: BouiBoa Tekyuteii noutsi: MAIL
neperaua u  noayuenue | Iepechika cooGuenns w3 daitna |
cooCuleHHil Mexay noab- | noab3osarensm Mpawosy, Pasymony
30BaTeJAIMH  CHCTEMBI Opaiosy: '
MAIL HBAHOB PA3YMOB OP-
JIOB < daiin-1
MV [TepenmenoBanne daitnon [Mepeumcnosanne ¢afina 1 na
(paita 3:
MV ¢aita-1 ¢aiia-3
RM Ynaneuue caiina Ynanenus daiina 1:
RM ¢aiia-1
wC IMoacuer uncaa crpok, WC daiin-1
C/I0B  WJIH CHMBOJIOB B
TEKCTOBOM ¢aiine
WHO [Moayuenne wuudopma- BriBoa cnucka Beex nosabsosate-
UHH O paGoTAIOWHX B CH- | Jell (UMs noab3oBaTeas, ppemMs noa-
CTEME M0J1b30BaTesAX KAIOUCHHA K CHCTEME M HAeHTH(HKA-
TOp TepMHHaxa):
w
[Toayuenne wuupopmaunn o ceGe:
WHO AM 1|
Hms  daiina moxer comepxats or | g0 14 aw06bix anaBuTHO-

CALCUL

RANDOM.C

PRIMER.PAS

un(pE)onux cHMBOJIOB. Moxer ObiTh ykasan cydduke uepe3 Touky (cyd-
(HKC W TOUYKA BXOAAT B OGLLEE YHCJAO CHMBOJOB). Hanpumep:



.5. Komanasl MOACHCTEMBbI AHA/OroBoi 0GpaGoTKH CHCTEMbl BHPTYAJIbHBIX

mawun EC IBM*

Moacuctema auanorosoi o6paGoTKH

HoOit cHeTeMol 0O61ero Ha3Hau4eHHs

(IJ10) spasercss onepauHoH-

W npeanasHauena Ans  pa3paGoTKH

W BBINOJHEHHS MPOrpamm, NOAFOTOBKH JIOKYMEHTAlMH H T. 1. DyHKUHOHH-
pyer B coctape CHCTEeMbl BHPTYanbHbLIX Mauliil (CBM) EC 3BM. Huxe
npuBenensl HanGoJee MacTo HCMOMb3yembie KOMAHILbl I10.

HUmsa komanan Haanaueinue ITpumepnt
COPYFILE Konuposauue daii- IMoayuenne konun daitna 1t
nos na auckax 1710 COPY ¢aiin-1 ¢aiin-2
ERASE Ynanciune ¢aiina Ynanenwe ¢aitna 1:
ERASE daiin-1
HELP [loayuenne  cnpa- [Toayuenne nupopmaiii 0 KOMaH-
gounoil uudopmaunu | aax [1J10:
HELP PTS
[Tonyuenne HHPOPMAUHH O KOMAH-
AaxX IKPAHHOIO PEAAKTOpa:
HELP EDIT
[onyuenne nudopMailii 0 KOMAH-
ne COPYFILE:
HELP PTS COPYFILE
LISTFILE [Mosyuense uudop- Buipoa Ha TepmMuHan HHOpMALHH
mauun o ¢aiinax Ha | 0 Bcex (aiaax Ha AHCKe M10:
auckax [1]10 Loodleoki ok
Buigoa uudopmaunn o aiie 1:
L ¢aiin-1
PRINT Buisoa ¢aina 1110 Buioa comepkimoro daitna 1 Ha
Ha mnewaralpoluee ycr- [ neuarhb:
poitcTBO PR daiin-1
QUERY MMoayuenne widop- OtoGpakenue COCTOAHHA JIHCKO-
maunn o Qyukuusax u | Boit namaru 1710
pexkumax paGoTbl QUERY DISK 3k
110 BbiBojt cnucka cokpatienmii
KOMAaHJL
QUERY ALL
RENAME [lepenmenosanue [epennmenosanue ¢aiina 1 na
paiinos ¢aiin 2
R aita-1 daiin-2

* Cm.: Cuctema prpryaibhbix mawin ana EC 9BM: Cnpasounnk/bya-
ko H. M., llopoxxo H. H., Qybkun JI. H. w np.; [Moa pea. 3. B. Kosaae-

euua. M., 1985.
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Mpodoaxcerue

Hms komanaui Hasunaueunne

Mpumepn

STATE IMpoBepka HagHumus Il i
posepka Haauuusa daisa |:
¢paitna M0 STATE q)aﬁn‘?l
? 3anecenue necaej- BoiBog ¢ moMoIbIO KOManjbl «?»

Heil  BBIMOJHEHHOM
KoMauabl B 006Jacts

BBOJA

B fojie BBOJAA MNpeablaylLeil Komari-
Jbl AJIS1 KOPPEKTHPOBKH M (J1H) no-
BTOPHOrO BBOAA

HWmsi ¢aitna, ncnonbayemoe B komanpax I1/10, opopmasiercsi cie-

H® Td PP

Ayloumm o6pasom:

rae

U® — uma aiina —or 1 g0 8 andasBuTHO-uH(BPOBBIX CHMBOJIOB.

[TepsbiM cimBOIOM J0MKHA ObiTh GyKBa;

Td — ananornuno umenu ¢aiina;

Pd — pexum ¢aitna; coctont ua 6 i
3 0 : YKBbI, 0Go3Haualouleii HMs JicKa
(A—G, S, Y, Z), u unps pexuma (o6LuHO Henoabayetcsi 1), !

Hanpumep:

PROG FORTRAN Al
PRIMER FASCAL BI
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