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BBEAEHUE

Habniopan HEOAHOKPATHO 3a TEM, KaKk HOBUYKW anepenie BXOAAT B MWD
3BM, ¢ onackoi nNpuMKacaACk K KMaBuwWwaM nNEePCOHAaNBEHOro KOMNbKTEp3,
aartop pewusn NonLITaTeCA NOMOYL UM HA ITOM Hawubonee TPyAHOM HavanbHOM
aTane. O6bem MHPOPMaUMM C MAaccol HOBLIX TEPMWHOB M NOHATWH, o6pylu-
aawueidcA Ha HOBMYKA, TaKOB, 4TO MHOTUM nonesen Guin 6b1 NyTeBOAUTESD,
KOTOpbi He aan Gbl NOTEPATLCA B MHOTOYMCHIEHHBIX YAMLAX M hepeynkax
37010 GOAbLIOND, CAOXHOTO W MHTEPECHOTO MMpa.

ECTECTBEHHO, KHUMKKA HEGOMBILOTO OGLEMA HE MOMET 3aMEHUTL HU yye6-
HWKa NO A3bIKY NPOrpaMMUPOBaHMUA, HU KanNUTaNbHbI CNPAaoYHUK NO xapak-
TepUCTHKaM BCex Bbinyckaemubix 3IBM, HM cOOpHUK 3apay, HW pYKOBOACTBO
NO KOHKPETHOW NPOrpaMMHON cUCTeMe. Hawu uenu ckpomHee,

Mnanvpyr npepcrtoAwee wucnonbioranwe 3BM, uutarent gosiwer onpe-
[enNUTb, KaKoro Knacca 3afayn OH cobupaeTcAa peilaTtb U KakoBa CTeNeHb Wx
HOBM3HbI, ECIM €CTb TBEpAaR YBEPEHHOCTb, YTO 33fa4W YHWUKanNbHbl U HUKTO
W HUKOT Ia HAYEM NOXOMMUM HE 3aHWMaNCR, To NPUAETCH, BEPOATHO, M3yuHTb
A3bIK NPOrpaMMUPOBEHWA, OCBOWTL TEKCTOBLIA pEefaKTop W TpaHCNATOp,
HAY4uTLCA pa3pabaThiBaTe anropuTMbI M OTNAXMBATE NPOrpaMMel, T.e. CTaTh
nporpaMmMHUCTOM.

Ecnu e M3aBeCcTHO, YTO NOAOGHHIE HAMeYeHHLIM paboTbl ywe HeoAHo-
KPaTHO BLINOAHAAKCH, TOraa CREAyeT NOWCKHATL rOTOBbIE NPOTrpaMMHbie
CpeicTBa, CNeUManbHO NpefiHasHaqYeHHbe /A Takux BuaoB pabot. B nocnesHue
rofibt cuTyaumA GbicTpo MedreTca. Ecnu ewe 10 M pgawe 5 ner Hasag anA
peweHWA NoyTu oGO 3aAasn Hapo GbiNo nUcaTk NporpaMMmy waM mMoaugu-
UMPOBaTL MMEIOLLYIOCR, TO TENEpb Mbl pacnonaraeM MHOMECTBOM WHTEPECHBIX
NOAXOMO0B K peleH!d MHOTWUX KNAaCcCOB 33aflad ¥ COOTBETCTRYIIMMU npuknaa-
HbIMW NPOrpaMMHbLIMK  cpeacTBamM. flo3ToMy B peaynbTate MacCoBOrO
PACNPOCTPaHeHUA nepcoHanbhbix 3BM noTpeGHOCTM B TpPagMUMOHHOM Npo-
rpaMMupoBaHuM BLIGTPO CokpawialTcA. Moka uaeT oTHoCHTenbHoe cokpalue-
Hue, T.e, He BCe HOBLe NONbLIOBATENU CTAHOBATCA aBTOMATUYECKW NpoTpam-
MWUCTaMM, KaK 3710 OuiNlo paHbile, Ho CKOpo, CYAA ho BCeMy, HauHeTCA U abco-
NIIOTHOE coKpaweHWe NpUKNaHoOro NPoOrpaMMUMpPOBAHMA, KOrJla YacTb HbiHeL-
HUX NPOrpaMMKCTOB NEpecTaHeT NOMb30BaTbCA AN OPUTMUYECKMMHU A3bIKAMMK
W hepenser Ha NpUMEHEHWe TOTOBBIX NPOGAEMHO~OPUEHTUPOBAHHLIX CUCTEM.
ToyHee, CyLECTBEHHO W3IMEHUTCA XapaKTep NporpaMMHUpOBaHMA, OHO Nop-
HUMETCA Ha KayeCTBEHHO HOBLIA YpPOBEHD,

PaccMoTpUM OCHOaHblE KaTeropuu NPOrpaMMHbIX  CpefcTd, AOCTYNHbIX
B Hawel CTpaHB NOALIOBATENAM nepconanbhbix IBM. Kaxpan kareropua
COOTBETCTBYET OAHOW, CPaBHUTENbHO y3koH o6nacTv npumerennA. OpHako
B COBOKYNHOCTW OHW YAOBNETBOPAIT LIMPOKOMY CREKTPY NPaKTUYECKWUX
notpe6HocTel. Kaxpaan Kateropuwa pacnonaraer, N0 KpaWHel mMepe, HeCKONb-
KUMKW NPEACTABUTENAMU — €CTb U3 4ero BbibpaTb. B OTAeNbHBIX KaTeropuAx
3101 BHGOp BecbMa Gorar. [lepeuucnum ux.
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TOro, notpebyerca onpepenexHoe tepreHue, YTo6bl NPOCREAUTL 328 NOTUKOW
anropuTMUIauUU.

Paspen “OnepauvoHHaA cucTemMa” TMO3HAKOMUT YUTATENA C Npoaon-
HEHWEM TEXHUYECKOW 4acTh 3BM ~ eé 6a30BbiM NPOrpaMMHbBIM  O6ecne-
YEHWEM, HOCALLUM HA3BaHWE ONEepPauvoHHOW CUCTEeMBI.

B paspene ”[vanor” pastupaloTCA OCHOBHLIE TWMHI fManora, HauGones
pPacnpoCTpaHeHHBie B HACTOALLEE BPEMA BO BCEBO3MOXHBLIX AWANOrOBbiX
nporpammax.

Paspen ”"3JrexkTponhunie Tabnuup” ABNAETCA WNNKCTPAUMEN OfHOro
U3 HECKOMbKUX NPUHUMNWUANBEHO HOBLIY.  NOAXOAOB, opuenmpoeannoro'
Ha peuleHne GONLUIOTOC KA3CCA 33/a%, CBA3AHHLIX C 06PAGOTKOR urHdopmauuy,
npepcTasnenHod B Tabnyuom suge., Ha npumepe 3neKTPOHHBIX Tabnuy
aBTOp NbITAETCA Y6EAuTL uMTATENA B TOM, YTO COBPEMEHHHIE "ApyXecT-
BEHHLIE” WHCTPyMeHTanbHble CpeAcTsa upeansHo npucnocobnexs  AnAa
peweHUA 3aAa% PasNUYHOIO POA3, UMM NErko M C KOMOPTOM MOTYT MONb-
30BaTbCA HernpodeccuoHansl.

B nocnepHeM pasfene nNoOKa3aHb! HEKOTOpLIE COBPEMEHHLIE O6nacTH
npumenenua OBM, cBA3ankbiB TRasHbiM 06PazoM C TNOABNEHWEM nepco-
HanbHbX IBM.

ABTOp HAJEETCA, YTO, NPOUMTAB 3TY HHMMKY, HAYUHALMA NONLIOBATENL
OCO3HAHHO CHENAET CBOW AaNbHEWIIWH BLIGOP — Ha KAKOH TMN MaWWHLI CTOMT
OPWMEHTUPOBATLCA, KAKWE BHEIWHWE YCTPOWCTBA MOXHO K HYXHO WCNONb-
30BaTb ANA PasHbiX BUAOB PaGOT, KAKOW A3LIK NPOrpamMMUPOBaHWA npep-
NoYecTb ¥ NOHAAOBUTCA NKU OH BOOGLLE, YTO MOTYT AaTb T€ WAW WHLIB UHCTDY-
MeHTanbHble CPeACTBa.

Yutatenr TaKxe CMOXET, NoACEB Brepebie K paboTawuemy 3a nepco-
HanoHo 3BM ToBapuiyy, NOHATL, KK PEancHO NOML3YITCA KOMMBLIOTEPOM.
Mocne TakoW 3KCKYPCUKM MOMHO YK€ CAMOCTOATENbHO (C KOHKPETHLIM py-
KOBOACTBOM B PYyKax) WAM C NOMOLLpI0 Gonee ONbITHOrO KONREru HauuHaTh
NpakTuyecKkoe ocsoenne IBM.

JnA obneryeHVA NOHWMAHWA TEKCTA B KOHLUE KHUrM UMeeTCA TepMmu-
HONOrMYECKMi CnoBapb. B HEM faHbl TONLKO OCHOBHBLIE TEPMUHBLI U NMOHATUA,
C KOTOpbLIMY NONL30BATENIO NPUXOAUTCA BCTPEYATLCA NOBCEAHEBHO.

AsTop GyneT NpU3HATENEH YUTATENAM 33 BCE KPUTUHECKUE 3ameqaHuA

W NOXENaHWA U NPOCUT NpUCHINATL UX NO appecy: 634055, Tomck, a/A 2211,
Tomckud PUO wapatenscysa "Paanc u CBA3L”.



WHOOPMALIMA N IBM - YTO OBLIErO ?-

Kpartkuis oTBeT Ha BONpOC, BLIHECBHHBLIA B 3arOfIOBOK, 4WTATENo, Ha-
BepHoe, uasecTeH: 3BM — 3T0 3NEKTPOHHO-MEXaHWYeCKWid annapar psia
BBOA3, XpaHeHwWA, nepepaboTkn W BbLIBOAB MH(OpMaLMu.

A 410 coboil npeacTagnaeT nHpopmauma ? Kak e 3nemeHTbl COOTHOCATCA
C InemeHTamMy ¥ KoucTpykuuein IBM ? YTo MOXET u gosxeH Aenarb ¢ Hen
Komneotep ? Kak .BobirnagnT TWNWYHBIA NPOLUECC pEWeHWA 3apayu (He oba-
3aTeNbHO maTemaruyeckon) Ha IBM?

MonbiTaemcA OTBETWTL Ha 3Ty Bonpocbl. CHauasna paccMoTpum He-
CKONbKO OCHOBHbIX BWAOB MH(OPMAUNM, UMDKYIMDYIOWER B YEN0BEYECKOM
obuwecTiee, KOToOpble yawe Bcero 3aHocATcAa B 3BM u obpabartbiBatorca ¢ ux
nomMoubio. ATO TEKCTOBAA MAM CUMMBOSIbHAA WHGOpMAUWA, Uesble U BelecT-
BEHHBIE yUCNa, NOruyeckue 3HaueHua. CTouT, NO-BMAMMOMY, OrOBODHUTBLCA,
yTO B 3TOW KHWrE€ HE paccMaTpuBaloTCA (MNOCO(CKNE aCNEKTbl NOHATHA
wHgopmaumu.

BoabmMem neuaTHyio NPOAYKUMIO — KHUCWM, raseTsl, xypHanel. W3aecTHo,
yTo Bonbwana 4aCTb WX O6bema — OBbIYHbIA TEKCT HB €CTECTBEHHOM A3bIKE
(PyCCKOM, aHrfIMICKOM WM [pyrom Ha ocHOoBe andaswta). B Tekcre wc-
nosibayerca npumepHo 30 6yke (26 — B aHrsuiAckoMm, 33 — B pyCCKOM # T.4.),
a C yyerom 3arnaBHbix GyKB ¥ OCHOBHbIX 3HAaKoB npenwHaHwa ot 60 po 80.
3aecb Mbl OTBfieYeMCA OT TOro (pakTa, 4To pasMepul 6ykB w Bup wpudTa
6LIBaOT pa3HbiMu.

B GonbwuHcTBe cospemenHbix 3BM B Hawel cTpaHe wcnosb3yerca
ABa andaguta — naThHULa U Kupunnauua, 1.e. 59 CTpoyHelx u 59 NponucHeix
(3arnaeubix) 6yKB. MHOrpa B KMpUsIAMUE OTCYTCTBYIOT 6 U bb. Kpome Gyks
K angaBuTy MOXHO OTHECTM 3HAKW NyHKTyauwu ,.;?1-"(). Heobxogumo yuecTts
W 3HaK Npofena (nponycka mexay CfoBamu), KOTOpbIW 3aHUMAEeT B NamATH
M Ha abiaye CTONbKO € MECT4, CKOAIbKo opHa 6ykeBa. Bcero nofiyyaerca
okofio 125 cumeosioB (nutep, 3HakoB). B mawuHax nepebix MOKOSIEHWH, Ha-
npumep, 8 BACM-6, orpaHnunBanuch TONbKO 3arfiaBHbiMK ByKBaMu, a Takwe
coenagatolwme no euay 6ykBel pa3HelXx andaewTos, kak A, B, E, M, K, H, O, P,
T, X, umenuchb B 0HOM 3k3emnnAape. Npy Takoi IKOHOMUM U3 ABYX andaBuToB
Habupanock meHee 50 Gyks.

Bce ucnonbayemeie 6ykebl, 3HaKku NnpenwHaxna, CKO6KU W pyrvwe CUMBOSIbI
3aHOCAT B Tabsully ¥ HYMEpyloT Kampabli cumeon. MofiyyaeTca Tak Ha3bl-
Baemaa xogosaa Tabsuua cumeonos. Bo BCex yCTpOWCTBaX OAHOTUMNHBIX
mawvH (knaewatypax, AMCnAenAx, NPUHTEPAX U p.) UCNONb3YETCA OAHA U Ta XKE
KogoBaa Tabnuua.

OTMETUM NIAaBHOE OTSIMYUE MEXY KHUIOM W TEKCTOM, 3aHECEHHbIM
B IBM. OHO COCTOMT B TOM, YTO €CAIW Mbl OTKpOEM KHWT'Y, TO yBUAUM W30-
6pakeHna ByKB,ChOpMMPOBAHHBIE MESIKWMK YacTuuamu TUnorpadCkoit kpac-
ku Ha Bymare. A ecnu "oTkpoem” namaTb IBM, TO yeuaum koabl 6yke. O6bly-
HbIA TEKCT NpPEACTaBAAETCA B KOMMBIOTEPE NOCHEA0BATENLHOCTLIO KOAOE,
WHave roBOpA, BMECTO Ka10i 6yKBbl TEKCTA XPaHUTCA €& HOMED N0 KOAOBOIA
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Tabnuue. N Toneko npw BbiBOAIE GYKB BO BHEWHIOW cpepy (Ha Bymary, skpaH
Aucnnen) npowasoautca dhopmuposanre ux 3puTesibHLIX 06p&a30B NO ’KOAaM
Ana xopoe, umerwux ananaiod o1 1 o 125, gocratouHo umeTs KneToum;
NamATk, coctoAwme us 7 but (27 = 128). Takwe Kycouku MawmHHOMR namaTu,
CoCTapnenHble M3 7, a 4awe u3 8 6uT, HaspiBatoT GanTamu, l

B kauectee ovcrynneuus NO3HAKOMHMCH C TeMm, YTO CoB0W NpeacTaBsAeT
namATe 3BM. HanGosnee NPOCTLIM, 3KOHOMUYHBIM W HAAEXHBIM CNOCOGOM u3
,r:momecriza PH3NYECKN U TEXHHYECKN BOIMOKHBIX OKa3anoch Tak Ha3mlBaemoe
6uTtoBOE” npeacraenenve u XpaHenue uHdpopmaumw. Npu Takom cnocoGe
KaxnaA 4acTyua sanomuHamweid cpeasl (nepgokapThl, MarsuTHOM npeepx-
HOCTH neuTw, bapabana wsnu AVCK3, JI5IEKTPOHHOW 3anomMuHaroLLel AYENKK)
MOXET UMETL TOSILKO ;58 BOIMOXHBIX COCTOAHUA: €CTb oTBepcTue (1) - Her
oreepcTuA (0); HamarHuyeHo (1) - paamaruuyeno (0); ecTb HanpaxeHwe (1) -
HET Hanpaxenua (0) u 1.p. Takaa IMNBMEHTAPHAA €AnHULA NaMATH HA3LIBAETCA
6utom (aursn. bit). Boamoxxuele cocToanua (3HaveHwa) 6urta NPUHATO oBGO3Ha-
4aTb HYNEM W eguHULE.

Ho ogud 6ut — cramwkom ManeHbkuin obbem, noatomy 6epyT nopumio
B HECKOMbKO OWT. 3amMeTum, yTo gBa BuTa MOryT xpahuTb Moboe U3 yeTmpex
CocToaHwuii: 00, 01, 10 v 11; Tpn 6uTa — yxe 8 cocToaumii (000, 001, 010, 011,

100, 101, 110, 111) u n 64T MoryT xpauuTs mo6oe u3 2" cocroanwii. B 4acT-

HOCTW, rpynna u3 8 6ur, T.e. oauH GailT MoxeT XpaHnTs nobyto u3 cregysowmx
256 KomBuHBUMIA (cocTorhuiz):

00000000 © 00000110 6 ......... 11111010 250
00000001 1 00000111 7 ........ 11111011 251
00000010 2 00001000 8§ ......... 11111100 252
00000011 3 00001001 9 11111101 253
00000100 4 00001010 10 ..... 11111110 254

00000101 5 00001011 11 11111111 255

NamATL MHOrMX COBPEMEHHBIX KOMMBIOTEPOB MOXHO Cebe NpEACTaBUTL
KaK A.nuHHyjo CTpOKy KneTok-6aifToB, B KOTOPOIl Kaxpgaa knetka MMEET CBOW
I'IOpﬂﬂ:(OBbIM Homep (agpec). Ana ypo6erea NpeAcTaenexuA B namATu paa-
Tu4HOW WHdopMauwu ~ Komaug NPOrpamMbl, LeNbix ¥ BEWECTBEHHBIX yucen
paatioro pa3mepa - 6aiTh o6beMHANT B Gonee KpynHble eauHnypl — cnosa wnu
fAieiiku. Beisator cnosa o6bemom g 1,2,4,6u8 6aift, 1.6, B 8, 16, 32, 48 u 64
6uta. Mawuna moxer ONE€pupoBaTh CAOBOM KaK LeNbiv oneKTor:a H:a
TIRA €ro Ha 6UTH W GairTel ’ pashe
. nagﬂ:ax::;i::ieeme Pa3 noBTOpUM, 4TO O6BLIYHO TekcToBas uHdopmauus

Pa XpaHuTCA Tak, yTo KaXguid cumMBONn npeacraenaerca

CBOMM KOfloM, 3aHWUMAOLUM pOBHO oauH baifT.

Aasaiite nogymaewm, Kakue onepauunu Hap GyxBamu unu, 8 obLEM Cfiyyae
Hap crioBamn ponkHa ymets BBLINOAHATL MaWNHE, YTOGbI MOXHO BbINO B eé
NamATH HOpMWPOBATL TEKCTHI M0EOro coaepxainA? Mo cym gena pocra-
TOYHO mlneTb BCEro Tpu onepauuu: 1} 3anucare cHMEOS (Tounee, e,ro Koa)
B Hy)Hbli 6aiT Namatw, 2) NpouYNTaTL KO CUMBOSIA U3 NaMATH 3), CpaBHUTL
Ha coenajenve koAl ABYX CMMEOSIOE. '

ssrmssrra



PafoTaTb C cCMMaonamu "NOWTY4HO" He BCeraa yROGHO, 4acTO npu-
XOAMTCA ONEPUPOBATL JITMHHBIMKM LENOYKamMu CHMaOoNOB, NO3TOMY JKenaTeslbHo
MMETD elle TpH aHanoruyHele onepauum, kotopble paboTanu 6bl ¢ rpynnamu
{uenouykamu, NoNAMM) CHUMBONOB NpOM3a0NbHOMA ANWHBL. KiMeA WecCTb nepe-
YUCTIEHHbIX OMepauuii, Mbl CMOXEM MHOrO NonesHoro penatb C TEKCTaMM.

BoabMeM crefyHWHA 4acTo BCTpPEYAIOLLMIACA 3NeMeHT nHdopMauumn ~
uenvie uucna. bypem umeto B BURY TONOXMTENbHBIE CO 3HAKOM niloc 1 6e3
Hero, OTpUUATENbHBIE M HONb, 3860TACE O HEOEXOAMMOCTH 3KOHOMMU NaMATH
OBM, 3aMeTHM, 4TO CPelin Lenbix Yucen MOHO BHpeNMTb KopoTkue (o sucny
UM(Pp), KOTOpblE BCTPEUBIOTCA alue Bcero, ¥ AJIMHHbIE.

Llenble uyucna MPMHATO M306pamaTb apabckuMu  Ludpamu 0,1,2,..,9,
ynoTpebnan npy HEO6XOAUMOCTH 3HaKU + 1 = . OyeausHo, 410 3TH 12 cUMBOIOB
Take ROMKHbl MPUCYTCTA0BaTb & KOAOBOW TaGnuue M MMeTb TaM CBOM
Homepa (KOogbl), NPUYEM HE CNEAyET 3ariiaBHylo 6yxsy O u undpy 0 cyutatb
OfHUM U TEM e CHMBOJIOM.

JNR NPeACTaBNIEHNA KOPOTKUX LeNblX UCNOoMb3yioT nBa Gaita (16 6MT).
MNoNHOE YUCNO BO3MOXHBIX COCTOAHMKA, NPEACTaBUMbIX 16-10 6uTamm, coc-
TapnaeT 216 = 65536. He06X0AMMO OpnH CUT OTBECTH TOA anak umucna, Oc-
TaBwmeca 15 6uT fatoT 21° = 32768. IT0 MOXHO GbINO 6bl cuuTaTh HauboNbWUM

NPeACTaBUMBIM LENbIM YHCNIOM, HO HYXHO YYECTb ewe YUCNO HOJb, NOITOMY
NONYyYaeTcA, yTo B AYeliKy o6bemMoM 16 6MT MOXHO 3anucaTb fw6oe uenoe
B AnanasoHe oT —32767 po +32767 BKAKUNTENBHO. BHMMaTENbHbIA ynTaTEND
MOI 3aMeTHTb, 4T0 +0 M =0 Y4TEHb! Kak ABa PasHbIX YNCNa, yero He cnepyet
Aenatb. YTo6bl H36aBUTHCA OT OAHOTO M3 ABYX HyJSIE U N0 APYrUM TEXHUYECKUM
NpMYMHEM NPUMEHAKT Gonee CNOXHbIA KOA, YeM OTBEJEHWE MOA 3HaK 4ucha
ofHOro (Camoro N1eaoro unu cTapwero) 6uTa AyeikH. OKOHYaTENbHO pnana-
30H ANA LUenbix nonyyaeTcA ~32767 ... +32768 (unm —32768 ... 432767, ng
YK COBCEM HECYILECTBEHHO). O70T 3KOHOMMUHbLIW, NErko BOMIOWaeMbIH
B annapatype BapuaHT BHYTPEHHEro NpeACTaBNeHna Uenbix FOAMTCA BO MHOTHUX
cNnyyanAx, HO He BO BCeX. VHorga BCTpeyalTcA Gonee ANMHHbIE uuCHa,
KOTopble He noMewawTcA B yKa3aHHbIA Anana3soH. Torpa pobaanawT euwe
pBa GalMta, T.e. AManasoH 3HayeHuii yaenuuupaetcA Ha 65536. MNonyuum
-2147483648.,+2147483647. Eonee kpynHble CTPOrO Lenible sucna Ha npak-
THKE acTpeqaloTcA OuyeHb peako, no3TOMy " ANMHHBLIM® - YeTbipeX6anTHHIM
BapuMaHToOM Hapapy C "KOpOTKMM” ABYGaATHBIM, Kak npasuno, W OF paHnuu-
BAKTCA CO3BaTeNM MalMH U NpOrpamMMHOro oGecneyeHma.

O6paTuM BHUMaHWE Ha OAHY BarkHylo petanb. Ml TONbKO 4TO p?c-
CMOTpENnM aHyTpeHHee MpeACTaBneHne Uenblx, npv kotopoM B fBa 6aiTa
NOMeLLEETCA, NO KpaiHeHk MepB, YEeTbIPexX3HayHoe YMCEno Co 3HaKOM, a B 4He-
Toipe 6aiTa — peBATM3HAYHOE. A ecnn 6bl B Kaxablik 6anT 3aHOCKIU Tont:Ko
no OfHOW uubpe uMcna (kak CykBbl wnu ppyrue cMMBonle, 70 B paa GaWTa
TOrpa fiomelyanuch Gbl YuCna a puanasone 0..99, v.e. B 6onee y3koM. Takoe
pacTOUMTENBHOE MPEACTaB/IERNE HA3bIBAKT BHELWHWM.

NMpumepw, Yucno +15 BO BHYTpEHHEM npepcTaBneHn uMmeeT BHUA
00000000 00001111; uucno 257: 00000001 00000001; yucno 32767: 01111111
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11111111, Ecnu paccMaTpuBath 3TH 6aliTbl MO OTAENbHOCTH, TO YBUAMM
B HUX KOAbl ONPEeAeNeHHbIX CUMBONOB, HUKaK HE CBA3@HHLIX C AECATUYHBIMM
Yyucnamu.

Bo mHormx kogosbix Tabnuuax cUMBONbI-UMGDPE! MMERT GonbluMe KOAbl,
Hafnpumep "0” = 240, "1” — 241, "9” <249, AcHO, 4TO KOAbl UMDP HE UMEKT
HUYEro obwero ¢ caMuMK UMdpaMu Kak AeCATUYHbIMU YUCTIaMU.

Ana pabotbl ¢ uenbiMM OGbIYHO MKCTONb3YTCA 4  apudMeTHYecKnX
onepauvm — CrOXEeHWe, BblUMTaHWe, AefleHne, YMHOXEHHe, NpuYemM JenleHne
faeT B obuweM cryyae Heuenblid pesynbTar. Kpome Toro, HyxHbl oriepaumm
penenun ¢ oTOpackiBanuem ApOGHOW 4acTu, noflyyeHwA octatka oT neneuuﬂ,'
onpepeneHna 3Haka uwucna. HyxHbl Takxe pBe Onepauuu repeBopa Hucna
U3 UEeNoro BHYTPEHHEro npepcTaaneHud B BeWecTBeHHOEe BHYTpPeHHee
{0 HeM peub HMxe) M o6paTHO. B pAape cnyyaeB nonesHbl onepauun npea-
pallieHnA NONOKUTENBHOTO LENOTo, He NpeBblwaKILero 256, us BHyTpeHHero
NPEeACTaBREHNA B KOA CMMBONA B COOTAETCTBMM C KOJOBOW Tabnuued u ob-
paTHO. OHKM MCTONb3yKTCA, HanpuMep, NMpU MEepeaofe 4YUCEN M3 BHELWHero
NPEACTaB/IEHWA BO BHYTpEHHee M 0GpaTHO.

Ecnn B MawuHe ponyckaeTca UCTONb3OBaTh ABA BUAG LENbIX — ANWHHbIE
M KOpPOTKMe, TO NMOHaAROGATCA ewe ABe OnepauMn nepesopa — ANIMHHOIO B KO-
poTKOE M KOpOTKOro B AJIMHHOe. YTO KacaeTcA [ipyrux onepayuid, TO OHW NMEO
YCNOXHAKTCA U MOryT obpabatuiBate uenbie nwboik ANMHB, NMEO MX YMUCIO
yABauBaeTcA,

Ha npaktuke wusrotoButenn 3BM vyacte Ha3BaHHbIX onepauuid  Hap
uenbiMKM peanuaylT “annapatHo”, B BuAe 3NEKTpPOHHLIX CXEeM, a Y4acTb
"nHorpaMmHo”, B BUAe Habopa HeGONbWMX NoanNporpamm, "3awuTbix” B NOC-
TOAHHOE 3anomMuHalee yCTpoikcTso (M3Y) MalwmHbl Ha BECh CPOK ee chyxGbl.

CnepyeTr OTMETMTb, Y4TO BHYTpPEHHEE NpeACTaBliEHUE YUCeN BbIrOAHO
HE TONbKO C TOYKM 3PEHUA SIKOHOMMUM NaMATHU, HO U ANA yBENWYEHUA CKOPOCTH
paboTbl IBM noCKOnbKy BCEACTBUE TEXHUYECKUX OCOGEHHOCTEH NOCTpOeHuA
annapaTtypbl onepauM Haj YUCramMy BO BHYTPEHHEM NpefCTaBlIEHUM BbINON-
HATCA HaMHOro GbiCTpee, YeM HaA YUCNAMU BO BHELIHEM NPe[cTaaneHuy.

BpyrviM NPakTU4ECKW aaXKHbIM TUNOM yucen ABMNAITCA Bew.eCTBEHHbe
{peanbHbie), Mewme Ueny u ApobHy yacTu. Yawe Bcero vx 3anuchbiaanT
B OfHOM M3 ABYX thopMaTOB: 1) "eCTECTBEHHbIR”, KOraa YUMCNO 3anucLIBaeTcA
ABYMA rpynhiaMe umpp (ANA uenoik M APOGHOWA 4acTH), pasfieneHHbIMK fie-
CATUYHOW 3anATOW, Nepef HUCIIOM MOXET CTOATL 3HaK NNIC WK MUKYC;
2) "HOPMaNU3OBaHHLIA" WK "HayyHbIA” HOpMaT, KOrfa YMCho 3anucoieaeyca
C MaHTUCCOii M nopAagkom. Jlio6oe 4Mcno B TakoM topmate umeeT BuA
EXXX,XXXX-10%X, rpe X - nioban fecATHuHas undpa, a + O3HayaeT 3HaK +
vnu - KonuyecTBo uugp B LENoW U ApOGHOA 4acTAX MaHTUCCHl M B NOPAAKE
MOXET OblTb MOGbiM. B BblyUCAUTENbHOK TEXHWKE W NPOrpaMMupoBanHuu
BMECTO AECATMYHOA 3anATOK ynoTpebnAeTcs Touka.

B KkaHOHWYeCkOM HOpPManuaoBaHHOM (G opMaTe, NPUEAWKEHHOM K BHYT-
PHMaWKWHHOMY MpepcTaBlieHnlo, yucrno uweet Bug: T XXXXXEXXX. 3pech
bykBa E 3aMeHAET feCATMYHOE OCHOBAHWE CTENEHW, B NoKasaTene creneHu
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He MOXET GbiTb GOMblie ABYX UMGP, 3HEK YMHOXEHWA MeXay MaHTUCCON
M MOPAZKOM OTCYTCTBYeT. 3HaK + nucatb He obasarenpHo. Tlepexol OF
€CTECTBEHHOO K HOPMAnM3oBaHHOMy (GOpMaty M 06GpaThHO HECIOXKEH, 3To0
BMAHO NO CREAYIOWUM NpUMepam.

EctecTBEHHbIW (hopmMar Hopmanu3oBaHHbIA GopmMart

~23.50 ~0.2356E2 unu -23.56E0
0.0000001234 0.1234E-6
5492.748 5492748E4

EcTb ewe OAUH CNoco6 3aMMCi BEULECTBEHHbLIX = B BM/ie ApO6H C LENbIM
uMcnuTenem n 3HameHatenem, TONbKO B TaKOM BUAE Tu4hy 38NMCHLIBAIOTCA
MHOMME pauMORanbHbie uucna, Hanpumep 1/3 11/7. Npu npeobpaszosaHnn
UX B LECATMuHyI BpOBL nonyvaeTcA GEeCKOHEYHaA NEPUOUYECKaR , KOTOPYH
npu ssope B IBM npuxopuTCA OrpaHn4mMBarb KOHEYHBIM YMCIIOM 3HaualmX
uudp, T.6. 3apaBath NPUGIIMMHKEHHO. AHaAnOrMyHo 3TOMy HET BO3MOXHOCTH

TONHOrO MPEACTABNEHWA TAKUX MPPALMOHANBHBIX 4MCen, Kak J2T log, 18, 1
W T.n. MoxHO, KOHeuHo, B nporpamme Hanucartb SQRT(2), uto O3HavaeT
"BLIYUCIIUTL KOPEHb KBAApaTHbiii W3 27, HO pesynbTar 3Toro BbIUMCNEHHUA
6yneT NpepCTaBNeH B MamATH MatLUHDI ApUGIMKEHHO,

Tenepb NOAyMaeM, Kak MOXHO Gbilo 6 xpaHuTb B NaMATW BELLECT-
peHHble uucna. EAMHOOGpasHbiM, XOTA M AOBONBLHO CROXHLIM  (HOPMATOM,
NPUroAHLIM HA ace cny4aw, ABNAETCA KAHOHMYECKWi i HOPManM30BaHHbIK.
Ero MOXHO B3ATb 32 OCHOBY. Ha 3HaK wucna u 3HaK nopAjka TpebyeTcA
nea 6uta, Ecnu octanbHele 6 6uT Galita OTAaTh NOA nopARok (2 = 64), T0
nonyyuM [OCTATOMHO GONbwO# AManasoH MO NOpAAKaM. HanomMHum, 4TO
caMbie GOMBbUME W CAMble MANEHBKME YMCHa, BCTPEvalolMech, Hanpumep,
B GM3UKe, UMEIOT NECATUYHLIA NOPAROK OKONO 30.

YTO KAacaeTCA MAHTMCCbl. TO MOXHO TaKXe 3aMeTWTh, 4TO uawe BCero
MCNONMBL3YKWTCA 4YUCNA CO CPaBHUTENbHO KOPOTKO# MaHTMccoW B 3.5 peca-
THYHBIX UMD M AOBONLHO PEAKO —~ C MAHTUCCaMU B 10...15 umpp. BcnomHUM,
YTO OAuH 6aiT NaMATH — 3TO 266 BOIMOXKHBIX 3HaveHwii, pea baita — 65536, T.e.
pea Gaiita — 370 NpUMEPHO HeTbipe C NONOBMHOM 3Hauawme uMoppbl. FABHO
HegoctatouHo. Ecim ke B3ATL TPH Gaita, TO OHM papgyT 7 rapaHTu-
POBaHHbIX BECATMYHBIX UADP. MonyuaetcA yetbipe Gaiita BMECTE C GakToM
3HAKOB W MOPAAKA, YTO COrnacyeTch ¢ pasmMepom AYEHKMU ANA BIIMHHBIX UerbiX.

BewecTBeHHbIE C AJMHHON MaHTUCCOA [0 15 3Havawmx uudp obec-
EeYNBAIOTCA YABOEHUEM KONMNECTBA GaifTOB, OTBOAUMDIX noOA HMCHIO, NpHYEM
yeTbipe JOMONHUTENbHEIX GaliTa OTAATCA UENMKOM maHTMCcCe. JTUM Cno-
cobOM JOCTMraeTcA TaK HasbiBAeMaR JBOHHAR TOYHOCTH BbLIYMCTIEHMIA.

B CNYCOK MAWMHHBIX ONEPAUMii HAR BEWECTBEHHbIMU BKNIOHAKT yeTvipe
apUMETUHECKMX RENCTBWA, KOMaHIbI HaxXO0XAEHUA abCOMOTHOW BENMMUMHDY,
3HAKA YuCNa, YAMHEHWA U yKOpauuBaHuA, npeo6pa3oBaHnA U3 BHYTpEHHEro
NpeACTaBNEHWA BO BHEWHEE M 0GpPaTHO. YacTb 3TMX KOMaHA TOXE peanm-
3yeTcA "annapatHo”, a 4acThb ~ "NporpammHo”.

Ha3BaHHbIE TUMBI 3NEMEHTOB HH(OPMALAM — TEKCTOBLIC, uenste U Be-
WeCTBEHHbE — COCTaBNIAKT TaK Ha3biBaeMoe 6a30B0€ MHOXECTBO TWMOB.

10

OG6biYHO B HErO BKMOYAKT euie OUH TUN — NOTMYECKMiA, unu GyneBckuu. Mo
NOrMYECKUMU 3HAYEHUAMU (CBOEOBPAIHBIMU YUCIIAMM, MOCKONBKY UX MOXHO
BLIMUCIIATL) NMOHWUMAKT NApy NPOTUBOMONOXHBIX MO CMBICNY YTBEPXKAEHMA:
"ucTmHa” U "noxb”. Mnu ux aKBMBAneHTH: "ga” u "Her”, "true” u “false”
"YES” u "NO”. Pa3Mep GyKs M A3bIK (DYCCKWA, BHFIMIACKMIA I MHOM) 3nect:
HE UrpawT pomm.

Y7106b COXpaHMTL NIOrMYecKoe 3HavyeHWe B NAMATH, AOCTATOYHO BCEro
opHoro 6uta. B Hem MOXHO 3HaveHMe “WUCTUHA” KOAMPOBATL €AUHMLEW,
a "noxb” = Hynem. Yacto UMEHHO TaK M penaevcA. MHorpa noruyeckue
3HaYeHUA KOpMpyT 6ykeamu T 1 F, 3aHMMan TEM CaMbiM yxe He 6uT, a GanT.

Mox«eT noka3aTbCA, YTO NOrMYECKUIA TN JAHKBIX B NOACEAHSBHON >XWM3HU
BCTpeYaeTcA KaK ByaTo pexe, yem apyrue. Ha camom e gene Mbl npocTo
He O6paljaeM BHUMAHUA HA TaKue anemMeHTapHbie 1o caoemy “yctTpolicTey”
NornyecKue 3HavyeHWA. A OHU NOABNAKTCA BCErfaa, Korga NpoBOAUTCA KaKoe-TO
KOMMYECTBEHHOE CpaBHeHWe. Hanpumep, CcOpTUPYR rpynrny oOAHOPOAHBIX
NpeAMEToB NO ASIMHE WK BECY, Mbl NPOBOAUM MHOXECTBO CPEBHEHWI nap
npeaMeToB Ha "Bonbwe” u "MeHbwe” 1 nonyvyaem oTeeTh "pa” u "Hev”. Ecom
Mbl XOTHM, 4yTO6b 3BM Morna npoBopuTL NOAOGHLIE 3NEMEHTapHble noru-
YeCcKne paccymjeHWn, Heobxopnumo, 4Tobbl B COCTABE KOMAHA, MaHUNynu-
PYWWMX C UENbiMMK, BELECTBEHHBIMA U CHMBOJSIbHbIMU ONEpaHpamMu, Gbun
KOMaHAbl CPaBHEHWA HA CTpOroe paBeHCTBO (COBMAfEHUE), CTPOrue M He-
CcTporue HepaeeHcTBa (<, >, €, >, #), BbipabaTbiBaOLME B KAYECTBE pPE3YIb-
TaT8 3HAYEHUA "pa” B Cllyvae UCTUHHOCTH OTHOWEHWA U "NOXb” — Opu ero
HapyweHun. A3LIKOBHIE KOHCTPYKUMKM, UCNONb3YILWME 3TU KOMaHAL (YCNOBHbLIE
oneparopbl, UMKNLY), BCTPEYAKTCA MPAKTHYECKM B NMOGOM A3bKE nporpam-
MUpOBaHHA. Hanpumep, yCnoBHbI onepaTtop Buaa

ecnm a<b, TO (BbIYMCIMTL ¥ N0 NepBOA (GOpPMYne),
MHaye (BbIYUCIIUTL Y NO BTOpON opmyne)
COOTBETCTBYET MaTEMaTMYECKOW 3anMcK

a+b, a<b,
y=§ npu
a/b, npu a>b.

Taxoii onepatop ecTb B Anrone, ®oprpane, beiicuke, NMackane, Cu n ppyrnx
A3biKax. TpaBfla, B KaX/AOM OH OGOPMIAETCA HECKONbKO NO-CBOEMY.

A pnA Toro, 4Tobbl NOCTPOUTL GONEe CROMHBIE CPABHEHWA, COCTORWME
M3 HECKOJbKUX 3/1EMEHTAPHbIX, HEOGX0AUMO UMETL B PACMOPAXEHHU U oOne-
pauuu (KOMaHpbl) G NOrMYecKMMKU onepaHpaMu. M3BeCTHO, YTO MUHMMANbHLIN
KOMNJEKT BKIMOYAET BCEro Tpu OMNEPaUMM, KOTOpbie HA3LIBAKWTCA "W, "wnu”
W "HE”, UM KOHBIHKUMA, OM3LIHKUMA W OTPULAHKE. ,

MNpumep Mcnonb3oBaHnA onepaumn “u”:

ecim a<b *W” k=5, To (BbluMcIMTL y NO NepeOii hopmyne)
MHaye (BbLIYUCIIUTL ¥ NO BTOPOH topmyne),
YTO COOTBETCTBYET MATEMATUYECKON 3anMCH:
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nepean gopmyna npu ¢<b ¢ ofiHOBPEMEHHO k=5,
i BTOpan Qopmysia npu ¢>b npn ¢>b wwm k+ 5.

Eute OfHa rpynna KoMawg, 0GA3aHHaA NPUCYTCTBOBAThL B HALIEM CMUCKE,
3TO KOMaHgbl BBOA3-abiBOAA, BLIMONHAA KOTOpbIE MawkHa MOXET KomupoBaTb
(uuTats) MHdopmauwio — NPOrpamMel, faHHble — B CBOK NaMATL BLIBOAUTH
(nevaratb, pucOBaTL) €€ U3 NaMATH Ha fvcnneii, 6ymary v soobuwe niogoe
BHEWHEE MO OTHOWEHWIO K LeHTpanbHoi vact IBM ycTpoicTBO.

MOQBOAA WUTOr PACCYXAEHWAM O KOMaHfax, Mbl HEN3GexHO MPUXOAUM
K Ba)XHOMY BbiBOfly, YTO B cocTape IBM obazatenbHo ROMKHO 6bITb YCTpO#-
CTBO, KOTOpOE YMEET BHINONHATL apugmeTnyeckue onepauuu (KomaHge!)
W OnepauuM MpeoGpasoBaHWA Haf UEnbiMW ¥ aelleCTBEeHHbIMM, ONepauuu
CpaBHEHWA C BbIPAGOTKON JIUFMYECKNX 3HavenHui, No KpaWHe# mepe, Tpu one-
palymn HaR NOrMYECKMMM 3HAYEHUAMM, KOMaHAEI BBOAA U BLIBOAA nHhopMaumu.
Takoe YCTPOWCTBO HA3bIBAETCA 2pHU(IMETUKO-NOrMYECKUM W NpUTYTCTBYET
B KQMAOH BLIMMCNUTESNLHOW MawuHe.

Paccmarpubaf BO3MOXHbIE BUAbI uHdopmaumu 1 onepauuu no ee obpa-~
6OTKE, Mbl haKTUYECKH UMEeM N0 BCEro nuuwb C ABYMA €€ KGTGFO[{MHMM -
faHHbIMK U nporpammamu. [laHHble — 3TO TOT Marepuan, KOTOpbIN ospa:
6aTHIBAETCA MAWMWHON. A NpOrpamMmMa — 3TO nepeyeHb KoMat[, onucLIBaIoWInK
NOHATHBIM MawuHe obpaszom npouecc obpabotku. fipyroro poaa uHdopMmayum
B 3BM npocto He GuiBaer. Mel He Gyfem 3fiecb BHUKaTL B 0COBEHHOCTH
BHYTPEHHEr0 YCTPOWCTBa OJIOKOB, U3 KOTOpbIX COCTOMT KOMMbloTep, W pas-
GupaTbCA, Kakue B HUX LMPKYNUPYIOT CUrHanbl U K KaKOW KaTeropun WHGop-
MauMK 3T CurHanbl ciiefyeT OTHOCUTb. Peub MAET O TOM, 4TO BBOAUT B Ma-
WHHY YEnoBeK M 4TO OH OT Hee nonyyaer. 370 — faHHble ¥ NporpamMmbt.

To6UTENAM KOMMBIOTEPHBIX WMrp Gyfer, BEpPOATHO, MHTEpECHO YyaHare,
YTO HaspaHHble dyHaMeHTanbHble KaTeropuu noboid  uHGopMmaunu, nona-
£AWLLER B MALIMHY, — NPOrPaMMbl M AaHHLIE — UMEIOT MECTO U B Urpax. l(orna
nonb3oBarens, 3anycTuR nporpammy, ynpasnaer WrpoOBOW CHUTYyauuewn, Ha-
KMMaR KNABUWMK-CTPENKN WNW OTKNOHAA PYYKY AMOWCTHKA, OH thaKTHYeckH
OYTH HENpepblBHO BEOGMT BCE HOBbIE Y HOBHIE AaHHbIE B MpOrpammy. 310
KOLLI HAXATHIX KAABMLI, UMW YUCNA, 0IHAHAIOWME BENNYMHY OTKNOHEHUA pYuKu
OT BEpTHKaNU. o

[nA nonyyeHwa ynpasnaiollero BO3feHCTBUA B SiI06ON CnyvyanHbld MO:
MEHT BpeMeHW B MIPOBON NPOrpamme MPUXOAMTCA LMKNUYECKM, C YACTOTOM
HECKOMbKO pa3 B CEKyHfly OnpalmeaTe COCToAHUE 6ydepa KnaBuaTypb!, T.e.
CYMTHIBATL M3 HEro KOA OYEPEfHOW HaXATOW KIaBHliM, aHanuauposarb W
HANPaBNATL PA3BHTHE WrPOBOM CUTYAUXM NO OHOMY M3 HECKONbKUX BOIMON:
HbiX NyTEA B 3aBUCMMOCTH OT KOpa.

Mepeuncnextble Bolle 6a3oBbIe TUMBI fanHbIX fonrde rofbl COCTaBﬂHﬂti
6nuakyo kK 100 % pomo oT BCeil MHPOpMaLUK, xpaHuMoi W nepepabaTiBaeMon
Ha DBM. M Tonbko B nocnegHee fecATusieThe C poCTOM o6bEMOB NaMATH
3BM, noABNEHMEM MHOXECTBA NPUHLMNNANDHO HOBBIX YCTPOWCTB ARA -BBOAa
¥ BLIBOA2 W30BpAXEHNii NMPOM3OWNO BYpHOE pPasBUTHE KOMMLIOTEPHOW rpa-
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tukn. COBEpWEHCTBOBAHWE annapaTHbIX M NporpamMMHbIX CpeacTs rpatukn
nNpeBpaTusiocb B OfIHO M3 OCHOBHBIX Hanmpaenenwih pa3sutwa IBM. Ho no-
CKOSIbKY Teéma rpatmku cnuwkom oblupHa U Gorara, 8 3TOW KHMre Mel KOC-
HEMCA NUWb NOBEPXHOCTHO. A 3aWHTEpPECOBaHHOMY 4MTaTEMo NocoBeTyem
06paTMTbCA K MMELLEeHCA nuTeparype no MawwHHOW rpagdmke.

CyuwecTBy1oT fBa NpUHUMNWANBHO paaHbiXx cnocoba MoCTpoeHWA n3o6-
paxeHHit — OTfeNbHBIMKM SIMHUAMK (LUTPUXOBOH MSM BEKTOPHBIA) ¥ CrINOWHBIM
3anonHeHuwem (pactpoBbi). TpU BEKTOpHOM crnocobe W30OpaxeHue Ha K-
paHe gucnneA unu nucTe Gymarw CTpOMTCA M3 OTPE3KOB NPAMBIX NWUHWIA
(BEKTOPOB) M, BOIMOXHO, AYr OKPYXHOCTEH pasnuyHbiX pafnycoB. XpaHeHue
TaKkux usobpaxeHuwn B namATu IOBM He BblabiBaeT Kakux-nuGo npobnem,
TaK KaK, Hanpumep, anA NONHOro onpefieNeHuA OTpeaka NPAMOW Ha NNOCKOCTHU
HOCTATOYHO YKa3aTb YETLIPE YMCna — KOOpAMHATHL fIBYX €ro KOHUoB. A Ha
HenpepoiBHOW NOMAHOW MOMXHO C3KOHOMWTb NOYTH BABOE, MOCKOSIbKY npo-
MEXYTOUHbIE TOYKM ACTATOYHO 33AaBaTbh CBOMMW KOOpAWMHATAMKM OAHOKPATHO.
MosToMy AnA U30GpaeHwA, COCTOAWEro M3 COTHW OTPE3KOB MpAMBIX, MOT-
pebyeTcA ykasaTb He Gonee YeTbIpexCOT YUCEN — KOOPAMHAT TOYEK KOHUOB.
MonpoGyiTe HapuMcoBaTb Kakylo-HUGYAb KapTHHKY, YrOTpEGMB COTHIO OT-
pE3KOB, U Bbl YBUAMTE, YTO CTOMbKO OTPE3KOB — 3TO YIKEe Hemano. A ecnu
B3ATb faxe B JECATKW pa3 Gonble OTPeakos, TO 06LEM NAMATH, HEOGXOAUMOM
AAIA UX KOOpAMHAT, 6yfleT HeGONbWWUM N0 COBPEMEHHBLIM MEpKaM.

Yutartens, HaBepHoe, yxe OTMeTUR npo ceba, 4yTo HAWM pacCyxaeHuA o
KayecTBe BEKTOPHOro M306paxeHna ByayT ABHO HEMONHBEIMK, €CNU HE NPUHATD
BO BHUMaHWE TONWWHY NWUHUKM, €€ UBET W APKOCTL. CNpasefnMBOe 3amedaHue.
Nonpobyem cpenars oueHkn. CpeHAA TOMUUHA NUHUKM WTPpUXA GYKB B KHUrax
COCTaBNAET NpUMEPHO OfHY AECATYI0 MuiinumeTpa. Moyt Takaa xe u TOn-
WMHA NWHUA WTPUXOBBEIX pUCYHKOB. Ha nucte Gymaru cravpaptHoro ¢op-
mara (21x30 cM) MOXHO HAYepTHTL pPASOM OfHY K OfHOH camoe Gonbuee
(300 mm/0,1 mm) 3000 nunuis. OTcrlopa nonydaem TpeGOBaHWA K TOMHOCTH
3anucu KoopauHat oTpeakoB. [INA CTaHAapTHOrO NMCTa MOXHO 3ajaBartb
KOOpAMHATLI UenbiMy  nosioxuTensHeiMu yucnamu ot 0 go 3000, npuuem
nameHeHMe Ha yenyio eguHuuy O6yfeT o3HadaTbh CMeweHwe Ha bymare
Ha 0,1 mm. OTpuuaTenbHble YMcNa MOXHO NPUMEHATb, Hanpumep, AnA nNpome-
XKYTOUYHbIX TOYEK NoMaHbix. Takum obpa3zomM, B KAYecTBE KOOpAMHAT KOHLOB
OTpe3KoB IOJATCA Lenble Yucna B ABYGaWTOBOM NpeAcTaBnEHUW, paccmoT-
peHHble  Bblwe, faxe ecnu pasmepbl nucta 6yayt B 10 pa3s Gonbwe wnu Ton-
wuHa nuHuu 6yget B 10 paa MeHbwe. [InA 3KpaHHOro M306paXKeHnA C 3anacom
XBATUT  AManasoHa ABYGAWTOBbIX ULENbIX, MOCKONbKY GONbWWHCTBO COB-
pemeHHbIX gucnnees oTobparxaeT He Gonee 1000x1000 Touek.

3pecb Hafilo ynomAHyTb ewe 06 OfHOM CyLIeCTBEHHOM MOMEHTE, Ko-
TOpbI MEL NOKa TONBKO NoApasymesanu. pu WaoGpaxeHuu nwGoro oTpeska
HEeO6X0IMMO NPOCTABMTL TOYKM HE TONMBKO HA €ro KOHUAX, HO W BHIUCHMUTE
KOOpAIMHATLI BCEX NMPOMEXXYTOYHBIX TOYEK, @ TaKxe NpocTaBUTbL (HapMCoBaTb)
nx. ITO NPOCTAR 3afiaya NMHEHHON WHTEPNONALMKM, KOTOPAR CBOAWUTCA K MHO-
FOKPaTHOMY PEWeHw0 OGLIKHOBEHHBIX MPONOPUAN., M3AECTHBEIX W3 WKONLHOro
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Kypca MatemMatvkW. Mo3aToMy HET HWKAKoM HEOGXOAMMOCTH XpaHuTb Ko-
OpAMHATHI BCEX MPOMEXYyTOouHbIX TOueK oTpeakos, 3BM ycnesaeT Wx Bbl-
YUCHATL NPAMO MO XORY PWCOBaHWMA.

MexXay BEKTOPHBIM W306paXEHMEM HA 3KpaHE W BEKTOPHbIM M306-
paxeHHeM Ha Gymare ecTb, N0 KpaiHen Mepe, TpU CYLIECTBEHHLIX OT/IMYMA,
06YCNOBNEHHbIX TEXHWYECKOW NPMPOAOA CMOCOGOB MX MOCTPOEHMA.

Mepsoe OTNMuME 3aKMINAETCA B TOM, 4TO ANA M306paeHnA Ha bymare B
obliem cnyyae TpebyercA GOMble TONEK, YeM MOMXHO"BTMCHYTH” Ha 3KpaH.
Ho sato yxe npoprcoBaHHble OTPE3KH MOWHO CoBepiieHHO “3abbiTe”. A non-
HOCTbIO NOCTPOEHHOE 3KpaHHOE M306PaXEHME MPHXOAMTCA LEeNMKOM XpaHuTb
B creunancHoi GydepHod NamATH (BMAEONAMATM) WM BOCNPOM3BOAMTL HA
3KpaHe C 4YaCTOTOM Kajipopoi passepti, T.e. 25-50 pas B cekyHay B TeueHne
HEKOTOpOro BPEMEHM, YTOGbI €ro MOXHO GLINO YCNeTb PacCMOTDPETb.

Bropoe OT/MuME COCTOWT B TOM, 4TO Ha 3KPaHE TEXHWYECKW npolle me-
HATL APKOCTb NMHMM (TOuKM), @ Ha CGymare — UBET NMHWKM (UBET uepHun).

Tpetbe OTMuMe — B TOM, HTO CKOPOCTb NOCTPOEHMA OTpeaka Ha 3kpaHe
orpaHnyera GLICTPOIEMCTBMEM INEKTPOHWKM (BCMOMHMM O HEOEXORMMOCTH
BbIYMCNEHNA MPOMEXYTOYHBIX KOOPAMHAT), a CKOPOCTb YEPYSHWA JIMHWM Ha
6ymare — CKOPOCTbI0 BbITEKAHMA YEPHMN M3 NEPA M MHEPUMOHHOCTHI0 Mexa-
HWNECKMX AeTanen rpagonocTponTena. B cuny aTux npuunH 3kpaHHad rpaguka
pa6otaeT HamHoro Grictpee GymamHOH (06 yCTPOWCTBAX MOCTPOEHWA Bek-
TOpHLIX W306paEHHUii CM. pasfien "NepudepvitHuie yCTpOHCTBA™).

PacTpoBaf rpagMka OTNMYAETCA OT BEKTOPHOH TeM, 4TO BLiaeneHHoe
ANA M306Pa}EHMA NPOCTPAHCTBO — MPAMOYTONHMK Ha BymMare uiu akpake —
3aNONHAETCA CRMOLb, @ HE OTAENbHBIMU NMHMAMK. 3TO, Ha nepsbli B3rmAp,
HE OYEHb CYLIECTBEHHOE OT/IMYME MPUBOAWT HA MPAKTHKE K UBNOMY PARY W3-
MEHEHMI B YCTPOWCTBAX BHIBOAA W30GPANEHWA.

Bo-nepebix, pe3KO BO3pacTaeT HEOGXOAuMLiA O6bEeM NaMATH, Tak Kak
B chyyae pacTpOBOA rpagukn Hapo xpaHnTb KaKOW-TO MHHUMYM WHGOpMaUmMK
110 KaXaoH TOYKE NPAMOYrONbHUKA W306PaxEHNA, Ranpumep, ypoBEHb ADKOCTH
MIM HOMep uBeTa, O6bIYHO OrpaHMYMBAITCA 8-0 YDOBHAMM ADKOCTH WIHM
8...16-10 uBeTamMn. COOTBETCTBEHHO Kaxaas Touka Tpebyer 3—4 6uta namATu.
JINA M306PAKEHMA Pa3MepoM B MONHbIA CTaHA2PTHLI NUCT C AHAMETPOM
Toukn 0,1 MM, KaK HETDYAHO MOACUMTATL, TpebyeTcA HECKONLKO taerabanTt
naMATH. C pacTpOBLIMM AMCTNERMM CHTYauuA HECKONbKO NOnerye, pamepel
BMAEONAMATH ANA HMX HYMHH, NO CYLIECTBY, T€ e, YTO M ANA BEKTOPHLIX
Ancnnees.

Bo -BTOpbIX, 4TOGHI HAaHECTH HA NUCT HECKONLKO MWANMOHOB MENKWX
TOuEK, B OBLIEM CRyuyae Kamfayl CcO CBOMM UBETOM, TpebyeTcA WHOA (HU3KKO-
MEXAHMYECKIUX MPUHUMN, YEM TOT, KOTOPLIA NPHMEHRETCA B NepLEBLIX rpago-
AOCTPONTENAX.

Wrak, yuTartens MONyynwn NPBACTABNEHME O TURAxX 3NeMeHToB, COCTas-
NABLMX MHPOPMAUMIO, ¥ OTAENLHLIX ONEpauMAx, KOTOpble AOMKHA yMEeTb
BLINONHATL HAA HUMWM 3BM. JINA NONHOTH KapTMHLI PACCMOTPMM B LENOM
NpOLLECC pelieHrA No6oH 3anaum, OCYLLECTBIAEMBIH G NOMOLULI0 KOMAbIOTEPA.
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Puc.1. Mpouecc NPOXOKAEHWA 3aR34%M C MCNONLIOBAHUEM nepgokapT:
MN - ncxopHas nporpamma; Oft — o6bekTHas nporpamma; PN — pabovas
nporpamMma;, 7 — [pOrpaMMmKcT; 2 - onepatop NOArOTOBKW [aHHLIX;
3 —- aneparop 3BM
Ha puC.1 NOKA3aKL OCHOBHBIE CTANK TPaANUHOHHOTO TEXHONOrMYECKOoro
npouecca NPOXOMAERKA 3aauu Ha 3BM. B Takom snpe 3ot npouecc cywecrt-
BOBaJi C MOMEHTa NORBAEHWA NEPBLIX aNrOPUTMMUYECKMX H3LIKOB B KOHUe
50-x roos v 4o Hawana 80-x. Npoxoga N0 TEXHOAUrMYECKOW LENOYKE, UCXOAHAA
nporpamma, 3anMCaHH3A Ha A3bIKE NPOrPaMMWpOBEHMA NEPBOHAYanbHO Ha
6ymare, npetepneBaeY HECKONbXO MPEBpaWeHMn, MPeXge Yem ee IKBHMBA-
NEHT — NporpamMma B MaUIMKHLIX KOlax —~ UCNOAHNUTCA apHEMETUKO-NOrHYECKHM
ycTpuitcTBOM 3BM. PeayneTarom MpOonycKa 3ajiadu ABNANACh pacnexarka
(NMCTKHIr), B KOTOPON BLINABANCH WCXOAHB!M TEKCT C NpUMEYaHWAMM TpaHGC-
NATOpa, CoOGUWEHHA 06 oGHapyXeHALIX owubkax, COOGLIeHMA pepakTopa
CBH3eH 0 pe3ynbratax cbopkM paboyel nporpaMmbi M COGCTBEHHO peaynb-
TaThl BLINMCNEHWA, ANA KOTOPbIX BCE M AENNOCH.
Takas ANMKHaR TEXHONOrMyeckKan UEenoyka YacTo AaBana C60M BO MHO-
MX 3BEHbAX; NPOUOIKUTENbHROCTE OMMAAHMA NPOrPaMMHCTAa Ha MHOMMX
atanax 6biNa 3HAYUTENbHOW, MOITOMY HA NOMCK ¥ yCTpaHeHWe HEeNaGeMHbIX
OWMEOK € NporpaMMeE YXOAWNK fiHK, @ HEPeaKko M MecAubl, MporpaMmMucTbl
TpaTHNU MHOro BPEMEHW HenpoM3BOAWMTENbHO. Hanpumep, NpU OTCYTCTBMM
AOCTYNa K nepgopatopy OTBEPCTMA B MepgoKapTax npopesaiu BpYuHYHO
nessaemM GeaonacHoi GpuTBbi. MHOrME 3HTy3uacTbl 3HanK HamaycTb nepgo-
KapToyHbie KoAbi (KOMBUHayun OTBEPCTMA) CHMBOJIOB W MOFNM NPOYNTATh
TEKCT NporpamMme N0 "AbIPKaM” MK paciiMgposaTb 3HAYEHHWA BELLECTBEHHBIX
BO BHYTPCHHEM TIPEACTASNEHUM W NEpeBecTi ero B O6LIYHOE AECATHYHOE
W obparHo.
K cuacteio, 3a nocnegHue 7—8 NET CUTyauWA PafMKanbHO U3MEHUnach
K nyuwemy: 3BM 3ameTHO "noymHenu” u yxe He TpeGyioT OT 4enoseka Bbl-
NONHEHNA OrPOMHOr0O KONMYECTBAa PYTHHHOW paGoTbl. MHOrMe nvwHWe artanbl
W 3BeHbA HA NYTH OT 3aNMCKH rOTOBOIOC aNrOpUTMa AO NONYHEHWA pesynbrara
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€ro WCFIONHEHUA YAanoch MCKNuMTL. MNpekpaileH Bbinyck nepgokapT ¥ CooT-
BeTcTBylowero o60pypoBaHuA. MoyTh ucyesna npodeccuA onepaTopos nop-
rOTOAKM fiaHHbix. Ha Maribix ¥ NepCoHanbHbIx MawuHax HeT onepatopos JBM.
BBOA WMCXORHOW MHGOpMaLM¥ B MawWMHY OCYUECTBJIRETCA NONb30BaTeNemM
16O C KnaevaTypbl, IM60 NOCPEACTBOM CheLManbHbiX YCTPOACTB —CkaHepos,
MOIEMOB, YCTPOHCTa CBA3U C TEXHUYECKUM OBBLEKTOM U ap. MawuHE nocre-
MEHHO NpeBpallalTCA M3 3arafiouHbix FYARWWX MOHCTPOB, 3aHMMaBLIMX
NpOCTOpHblE 3anbl, B ManorabapuTHble HacTosbHbIE NPUGOpHI, ObpalyeHne
C KOTOpBIMM yXe He TpeGyeT OT yenoBexa MHOMECTBA CheLnanbHbix 3HaHui,
fanekux OT pelwaeMbix 3ajay.

T (3 804) X (nespso4)
Wou TramcrnToP
ANHDIE T
SAMNND 7] /7
Tercrobed ||| L "on ]
PEAAKTOP an
le— 1PorpaAMMA :
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Loserumoe O3Y wa 4-x cTagunz

Puc.2. MpouecC NPOXOXAEHHA 3ajauM C MCNOMb3OBaHMEM TEepMUHana

MopudiMuMpOBaHHBI  BApHaHT TPauUMOHHOrD HZ OCHOBE A3blke Npo-
rpaniMupoBaHHA MpoLecca NPOXOMWAEHWA 3afay BuIrNABWT HHaue {pwrc.2).
B Hew MeXgy NPOrpaMMUCTOM - N0Mb30BATENEM M MALIMHOA YXXe HET JIULIHNX
3IBEHLEB ¥ KMBbIX NOCPEAHUKOB, NO3TOMY TPATMTCA BO MHOrO pa3 MeHbwe
BPEMEHU Ha BCAKME OXWAaHWA.

LanbHeiiwee pa3suTie TEXHONOrMKM, OPMEHTHPOBAHHOE HA e€ NpUMeHeHHe
Ha nepcoHansHbix 3BM, nowno no Aaym HanpasneHWAM. B OOHOM M3 HUX,
npefHasHayYeHHOM QIR HEGOMbLMX MalWWH Knacca “INeKTpoHMka BK-00107,
MCRONbayeTcA TNPOrpamMma-WHTEPNPeTaTop NpOCTOrO A3bika TWNA beincuk.
WMHTepnpeTaTop BLINONHAET Takxe ¢YHKLWM TEKCTOBOrO peaakTopa u cGop-
wuka. B gpyrom HanpassieHMW NPOW3OWNO O6beuHEHWEe Tpex CRyXeGHbIX
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nporpamMM — TEKCTOBOro PeAaKTopa, TPaHCNATOpa-NepeBOfYMKa U pejakTopa
ceA3eli B OfiHY GONbWYK CUCTEMY, TaK HasbiBaeMyw "Typ60”. OHu co3paHbl
ANA MHOrMX NONYNAPHBLIX A3BLIKOB NPOrpamMMupoBawkA. TypBocucTembl 3a-
HMMAIKT, Kak NpaBuno, COTHM KuNoGalT OnepaTWBHONA NaMATU u TpebylT
6LICTPOro Npouecca, HO 3aTO NPYM OyeHb MasieHbkWX NOTEPAX BPEMEHM Ha
OXWAiaHWe OHM UMEKT Gorlee GoraTble BO3IMOXHOCTHM, YEM WHTepnperarTop.

APXUTEKTYPA 3BM

flop apxuTektypor 3BM B aToW KHure NOHUMA3ETCR CHMCTeMa komaup
NpoLeccopa, CTPYKTYpa NamMATH U HaBop OCHOBHBIX YCTPOHCTB. B camom obiem
BUpe CTPYKTYpy riw6oik 3BM mOXHO npeAcTasuTb B BHMAE CxeMbl (puc.3).

Oreparubras nomsrs

/poueccop
Kamons: Bboda-Buboda

W:’nnedJ Eab’uarypal rﬂM.d —] V]Ipunfep | ee s

Puc. 3. Crpykrypa 3BM

buicTpas, unM onepaTvBHaRA, NaMATb — 3TO BaXKHEWWWHA KOMNOHEHT
LeHTpanbHoi yacty 3BM. OT emkoct O3Y (onepaTMBHOrO 3aNOMMHAIWLErO
yCTpOHCTBA) 3aBUCAT BCE OCHOBHBIE XapaKTEPUCTUKW MaluHbl — NpOU3-
BOAUTENLHOCTL, pa3aMepsl, 3HepronoTpebnenve, ueHa, OnepaTMBHaR NAMATL
COBPEMEHHBIX KOMNbIOTEPOB CO3AAETCA M3 CNeupanbHbix MUKPOCXeM NamATH
¥ MOXET 3aHMMaTb OT HECKOJIbKMX KBafipaTHbIX CaHTMMETPOB Ha OAHOW ne-
4aTHOW NnaTe Bo OTRENLHO CTORWero BoMbwore wrada.

CnoBa ¥ 6aidTh! NAMATHU, COCTORWME M3 GUT, NPOHYMepOBaHbl, HaunHaA
€ HynA, 3TOT HOMEP HaabIBAETCA aApecoM. MakcUmanbHO BO3MOXHbIA 0BbEM
orepaTMBHOW NAMATU MaulvHED (T.e. ee 3NNRCHOe NPOCTPAHCTED) 3ABMCUT
OT paspAfHOCTH (QiMHL: CRP33) M NPRHAYX TEXHWYECKMX POeleHW, Maue
Bcero oH cocraenAer 64 wm 512 KGaur, 16 MBair. KoHKPETHLIE 3K3eMNNAPbI
MaWKH NOCTaBJIATCA fAanexo He Bcerga ¢ O3Y mMakCMManbHOW E€MKOCTH.

Kpome co6CTBEHHO ONepaTvBHOW NAMATU B Npoueccope MMeeTcA eule
M ceepxGbicTpas hamaTb HeGonbworo o6bema. OHa npeacTassireT coBOH
HECKONbKO AYeeK, Ha3biBAEMbiX perucTpamMu, KoTopblie GbiBawT OgMHapHOro
(pnMHOI €O CNOBO) M yBENMYEHHOro pa3smepoa. PerucTpbl paboTawT a He-
CKONbKO pa3 GuicTpee, yem Avenrku OIY, U ucnonbaywTCA ANR yBenuyeHuAa
obwero GbICTPOAEACTBUA MawuHLL Ha peructpax XpaHAT peaynbrarsl Npo-
MEXYTOUHbIX [EACTBMIA M 4acCTO MCNONb3yemMbie 3HaueHuA, B pononHenue
kpeructpam M O3Y B coctaB GbICTPOH NaMATH BKIKYAKWT NOCTOAHHLIE 3a-
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nomunatowme yctpoictaa (N3Y) obbemorn B HECKOMLKO Kuno6anT. B HUX
XPaHAT HauBonee 4acTo UCNOJIb3yEMbIC HeGonblWe l’lp?l'paMMbI (Hanpumep,
nporpaMmMy HauanbHOW 3arpyski Aapa ONEPALMOHHOW CUCTEMBI U UH-
TepnpeTatop beiicuka). )

BTopoil KOMMNOHEHT LEHTpanbHo yacTv IBM - ato npoueccop: KOTOPpbIN
ANA  nOTpebuTena WHTEpeceH NPexpe BCerc Cuoeu cUCTEMOW  KOoMaHg
n GbuchoneﬁcTnﬁeM, T.€. CKOPOCTbI Mx BbinonHeHuA. CiucTema komaHi npo—
weccopa NpPEACTaBNAeT CobOM HAbOp U3 HECKOTbKMX JECATKOB, WHOr ga
W COTEH OTHE/bHBIX Onepauwi, KOTophe YMEET BEINOHATL npoueccop
paHHOro YMNa,

Bo mcem Mupe pa3paboTaHo MHOMECTRO pasnvyHblx, HecoBMe(iTMMblx
Mexgy CobOoii CMCTEM KOMaH[, COOTRETCTRYIOIUX OTAENIbHEIM CEMENCTBaM
SBM. Yem 6oraye CuMCTEMA KOMAHA MautHb ¥ LWKpe pa3HoOBpa3uE PLINOI~
HAEMbIX B HeW onepauwii, Tem ypobHee AnA Takoli 3BM nucaTth CAOXHYIO
nporpammy W TEM MeHblue €€ pasmep. Ho Gornbluyto C?CTeMy KOMaHA pea:
Nn3yeT BONEE CNOXHBIA 1, CREAOBATEIIBHO, Gonee ROPOICHA W MEHEE HAAEXHbIK
npoueccop. KpoMe Toro, CNOXHYH CKCTEMY KOMaHfi NpOrpaMmMucTy Gpu-
XOOWTCA [oONblIE U3yyaTb U OCBAUBAETL. Mo cnocoby afpecaunu, T.e. WC-
NONL3ORaHNA HOMEDPOR {2APECOB) AYEEK OMEpPaHfoB, KOMaHAb! 6bipaioT 6€3-
ajipecHbie, 0fHO-, fiByX- W TPEXaAPECHLIE.

OpHo# U3 HauBonee NPOCTbIX ASIA BONJIOWEHKUA B annapavype “ lzcnux
LA NOHWMAHWA ABNIAETCA TPEXafpECHan CUCTemMa KOMaHf,, B KOTOpO#A ncjn
ONepaTURHaA NamMATe AETMTCA HA OAMHAKOBHIE Aueiikn, pasmepom 4-6 GaiT
kaxaan. HeT HU peructpos, Ha M3Y. B ofHy R4EiKy 3anUCLIBAETCA TOJIbKO
OfiHa KOMaHAA WM OFHO HMCNO (uesoe nnm peulecTBeHHoe). Kaxzjan komaHaa
COCTOWT M3 YETHIpEX 3NEMEHTOR — KOja CNEpauMu W TPBX anpecos. Kog
onepauun ~ 3To Homep ofiepaumy B Tabnuwue KomaHAa, Hanpumep, 00! ~ cno-
euve BelwecTheHHbX, 002 — BHIYHUTaHUE, 003 - ymHoxehnve, 004 - nenemte,
005 — 6e3yCNORHHIA NEPEXOA Ha APYTYR AvYeiiky (a He CnegyvLlyo 3a TEKYWEW),
077 — octaHos npoueccopa — NOCNEAHAR KoMaHAa nporpaMmbt U T.n.' Komaun i
W SN2 3aNUCHIBAINTCA B BOCHMEPHYHOH CHCTEME CHUCTEHUA. B atoil cucTemE
KOMaHJ NPorpaMma B MalWHHEIX KOAAX JNR abiuncrenus X = A + B x C bygeT

BHIrNAZETh, HANPUMED, Tak:

Homep KomaHpa vuny yucno ' MoAcHeHne
AYENKn

1 003 0004 0005 0007 BxC - X

2 001 0007 0006 0007 X+A- X g nporpamMmma

3 077 0000 0000 0000 oCTaloB

4 037 2130 0000 0000 B, 3apanHbie

5 040 5312 7564 (000 Cz 4UCNOBLIE

6 104 3214 6541 2300 A ) 3HaueHuA

7 000 0000 0000 0000 X Aueika pesynbrara
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MNepBan xomaHpa paclMGpORBIBAETCA CNEAYIOWMM 0O6pa3oM: "B3ATb
COJEPXUMOE AYEEK, 3afjaHHLIX Nepabim agpecom (0004 - Tam Haxoputch B)
¥ BTOpLIM agpecom (0005 — Tam HaxoauTcA C ), NEPEMHOXUTL Apyr Ha Apyra
W pe3ynbTaT 3anucaTh B AYENKY, YKa3aHHyl0 B TpeTbeM agpece (0007 — Tam
6yHeT X, a NoKa B HEE 3aHECEM NPOMEXYTOYHLIA pelynbrat)”.

Bropaa xomauga: "B3ATb yucna u3 ayeiku 0007 (Tam yxe noABUNOCH
npousBefeHne BXC ) v Aueliku 0006 (Tyaa Mbl 3anucani 3naveHne A ), CNoxuTb
BMECTE WM CyMMy 3anincaTb B Aueliky 0007 (Tenepb 3TO pe3ynbTaT BHYUC-
neHna no dopmyne)”.

TperbAa KoMaHfa: "OCTAaHOBUTH NPOUECCOP, TaK KAK BCE cpaenaHo”™.

B Tpu nocnepyoume Ayeitkn (C Homepamun 4, 5 n 6) Mt gonxHu po 3a-
NyCKa rPOrpPaMMbl 3aHECTH NCXOSHLIE AaHHLIE — YUCIOBLIE 3HAYEHUA BENUYNH
A, B ¥ C RO BHYTpPEHHEM NPEACTaBNeHUM, KOTOpoe “NOHATHO” npoueccopy.
O Hem roropuNoCh B Npefbigyliem pasjene.

B Hawei npocTeiilell nporpaMmme HeET KomaHi BBOAa-BHBOAA, Opra-
HU3aAUMM LWKIIOB U YCNOBHLIX ONEPATOPOB, BLI3OBA NOANPOrpamMM, TEM
HE MEHEE OHA YyXE [AaeT NPEACTABMIEHWE O TOM, KaK MNPUMEPHO BBIFNARAT
CUCTEMA KOMaHA u nporpamma ANlA TpexXagpecHoro npoueccopa. BugHa
W HEAoCTaTo4HAA 3((PeKTURHOCTb TpexappecHoW cHcTembl. Hanpumep, pe-
3yNbTAT NEPROA KOMaHAb! MOXXHO BbiN0 6t M HE OTCHINATE B NAMATh, MOCKONbKY
OH MCNONb3YETCA B CNEfyloWed KOMaHfe, a OCTaruTh B CBEpPXONepaTUBHON
namaTh (Ha peructpax), e€cnu 6ui oxa Guna. KomaHnpa 6Ge3lycnosHoro ne-
pexofa, He NOKa3aHHAA 30€Chb, UMEET BCEero OfMH AJIPEC = HOMEP AYEHKH,
Ha KoTopylo Hafo "nepegsatb ynpasneHue”. K WCNoNHEHWD komaHpw, Haxo-
DAWECA B HEW, Npoueccop nepeiaeT, BLINONHKEB KOMaHly nepexopa
{6e3ycnorHoll nepepauv ynpasneHWA). 3HauuT, 4acTb NamATu — GoNblwe no-
NOBUHBL AYENKWU — B ITOW KOMaHAE HE MOXET 6biTb MCNONb30BaHa,

Bo wmmHorux cnyuanx Oonee ypo6Ha CHUCTEMA KOMaHA, B KOTOPOW
NpegycMoTpEHo NpumeHeHne GLicTpblx perucTpop. B Hel 3apaya BbiyMC-
newun C = A + B pacrnagertcA Ha rpynny MaluHHbiX komMawg: 1) npouutarb
YUCNO U3 AYEWKM A ¥ NOMECTUTBE HA NEPRbIR PerncTp; 2) NpoYyuTaTh YMCNo
13 AYEVKU B  NOMECTUTL €ro Ha BTOPOi perucTp; 3) CNOXuTb apupMeTHYECKH
COliepXumoe NEPBOro U RTOPOro PervCTpoR, pe3yNbTaT OCTABHTb HA NEPBOM
peructpe; 4) 3anucaTb COAEpXMMOE NEPROro perucTpa B Aseliky C. Heob-
XOAUMAA ANIMHA MaWMHHOro CNoRa ANIA 3aNMCK TAKUX KOMaH[ 3HAYNTENbHO
MEHbLUE, Y4EM B Chyyae TPEXapPecHOW CUCTEMbI.

BonbwuHCTRY COBpeMEHHBIX nofib3opateneln IBM Gonee nogpoGHbie
3HAHWA CUCTEMB! KOMaHj He TpebyloTCA, NO3TOMY OFPaHWYMMCA CKa3aHHBIM
W nepengeM K oueHb BAXHOMY ANA MNPAKTUKW NOHATMIO “ObicTpoaeicTaue”.
Ero ykasuiBaloT B 0gHON U3 TPEX €AvHUL W3MEPEHWA: YUCNO onepauyui B ce-
KyHfy Haj BEWECTREHHbIMW onepaHpamin (CKOpoCcTb “nnapaiwen” apug-
METHKMN), YCNO onepauwil B CEKYHAY Haji COAEPXMMbIM PErcTpoB, TaKTORaA
yactoTta npoueccopa (B Mru).

Echn ewe yyectb, 4yTo pasHbie KOMaHfH, HANPUMMEDP, BEWECTBEHHOro
CIIOXEHUA W peNeHnn, TPeOYIOT CYWECTREHHO PasHOro BPEMEHW, To CTaHer
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ACHO, YTO MOHATUE "GLICTPOAENCTBME” — Bellb [OBOSLHO HEOoMpefeneHHan.
JlonosHUTENLHYI0 HeoNpeeReHHOCTL BHOCAT CUCTEMbI NPOrpaMMUpOBAaHKA.
Tak, onepaunA C = A + B B pexume wHTepnpeTawm Ha Bericuke Gypet Boi
NONHATECA NPUMEPHO B JE€CATL pa3 jofibwe, YeM B NporpamMMe, TPaHCHu-
poBaHHOW ¢ bBeiicuka (nogpobHee o6 3TomM cM. paspen “lepesog nporpaMm
Ha MalWWHHLIA A3bIK.").

CylecTByeT HECKONBKO CNOCOBOB CpaBHEHMA GhicTpogedcTeuA JBM.
OnuH U3 HUX 3aKMO4EETCR B TOM, YTO NOZGMPacTCA HEKOTOpaA NpepcTaBu-
TenbLHaA "CMeCh”, OTpBXKalilas peancHyi YacToTy ynoTpeGreHuA Tex umiu
VHBIX OMEpauuii, HanpumMep, B HAyYHbIX packetax. "CMeck” 3anMucuiBaeTcA
B Buge HeGOMbLOA NPOrpamMMul M NPOrOHAETCA HA pasHbix MawwHax. Cpas-
HeHWe BpPEMEH NPOroHa [acT KapTUHY COOTHOWEHMA CKOpOCTEeR. PazHo-
BMOHOCTBIO 3TOrO CNOCO6a ABNAETCA CPaBHEHUE GLICTPOAENCTBUA KOHKPETHOMO
npoueccopa C KakMM-nuGo XOpowo M3BeCTHHIM. CneuuanbHan nporpamma,
3HaA CKOpOCTL GA30BOr0 NPOLECCOpa, ONPEfenuT, ao CKOMbKO pa3 [aHHbIRA
npoueccop GiICTpee UK MeaneHHee 6azosoro. MpuyeM NporpaMmMa NpPoBOAUT
CpaBHEeHWe OTHeNbHO NO pasHbiM TMNAM onepauni, YyTo NO3BONMT NONYYUTH
gonee fetanbHy0 KapTuHy.

Cnegyiowmit  npumMep NPOCTOA TECTOBOKW NporpaMMel  ("6eHuYmapk”)
3aumcTeoBaH U3 [19). Ee TekcT 6uin BocnpowaseaeH Ha Anrone-T P, Anrone-68,
®opTpaHe, Mackane v MPONYILEH H8 HECKOMbKUX MalwwuHax. JAnA OUSHKM yuc-
Toro Bpemenu cyeta anA 1000 umknoe No cyeTyuky K nporpamMma NporoHA-
nacek ¢ pasHbiMu npeaenamu gra K. MonyyeHHele pesynbTaTel CBEAEHH @ Ta6n. 1.

Ta6bnuua 1
Bpema "yuctoro” cuera go K= 1000
OBM ¥ A3LIK NporpaMMMUpOBaHWA Bpemn, ¢
B3CM-6, ¢oprpan-I AP 0,080
B3CM-6, Anron-T 1P 0,086
B3CM-6, ¢voprpan-AYEHA 0,23
B3CM-6, Nackane 0,24
EC 1055M, CBM, doptpan OE 0,11
EC 1055M, CBM, ®optpan VS 0,11
EC 1055M, CBM, ®optpan-77 0,22
EC 1055M, CBM, Anron-68 (CTaHgapTHLIE pexuMel) 0,38
EC 1055M, CBM, Anron-68 (oTknioueH KOHTHONb) 0,17
EC 1055M, CBM, Mackanb 0,42
CM 1420, ¢oprpan 0,45
JABK (npoyeccop MC 1201.02), doprpan 0,9
JABK (npoueccop MC 1201.02). Nackanb 4,8
EC 1840, TypGo-Nacxans 2,5
IBM PC/AT , 16 MI"y, Conpoueccop, TypGo-Tackans 0,37
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Hyxe MpusedeH TeKCT nporpamMmul Ha flackane n Goprpare. MoxHO camo-
CTOATENBHO NPOBEpUTL K, GbITb MOXET, YTOYHWTL pe3ynbTaTbl aBTOpA.
PROGRAM C COUTPUT);
LABEL 1,2, 3, 5;
VAR L, K: INTEGER; A: REAL;
M: ARRAY [1..51 OF REAL;
BEGIN WRITELNC’ Haugjo ’J; K:=0;
1: K: =K+1; : =K/2%3+4-5; GOTO 23
3 FOR L:=1 TO 5 DO MIL1: =A3
IF K<1000 THEN GOTO 1;
GOTO 5;
Fet] GOTO 3;
B5: WRITELNC® KOHel] )3
END.

Heo6xoanmo oTMeTTh, Yro nepexop Ha MeTKY 2 ¥ BO3BPaT OT Hee BeEpX
NO TEKCTY K MeTKe 3 ecTb WMMTAuMA BLI3OBa noanporpaMMel Ha belcuke,
BMecTe ¢ TeM obecneueHo yyactue oneparopa nepexoga B 3aTpartax BpeMeHu.
TakoB CMbICH ucnonb3osanua GOTO 2 4 GOTO 3, wa nepseuiii B3rNAg,
WEHHO HeHyHuIX. TekcT Ha PopTpaHe B8 CBM EC:

REAL %4 M(%)
PRINT 11,K
11 FORMAT C°’ HauaJo *,I8)
K=0

1 K=K+1
A=K/2%3+4-5
GOTO 3
DO 4 1L=1,5
MCLD =A
IF CK.LT.1000) GOTO 1
GOTO 5
GOTO 2
PRINT 12,K
FORMAT (¢~ KOHer] *, I8)
STOP
END

_ Nonyuenule peaynbTatel paloT npeacTaBnenue o cooTHOWeHUH 6biCTpO-
REUCTEUA Pa3Hbix MaluH ¥ 3GGEKTUBHOCTH CUCTEM NPOrpaMMUPOBAHMA
B NNaHe 3arpaT NPOLECCOPHOrO BPEMEHW Ha BLINMCAMTENLHBIX 3ajavax.
Criepyet OTMETHT, 4TO faHHas NPOFpPaMMa M3-3a CBOE NPOCTOTHI HE yyu-
THIBAET PAR BAKHLIX MOMEHTOB. BO-NEpBLIX, B HEli OTCYTCTBYET BLI30B Nnoj-

coeep-

L WY

N w
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nporpamm (Npouenyp) — onepaums, BCTPEYAIILAACR NpPaKTUYecKK B MIOGbIX
nporpammax Ha niobuix R3vikax. Bo-BTopbiX, NpeaCTaBNeHHas B nporpaMme
"cMech” NUWL BECbMa NPUBNMIKEHHO OTPaXkaeT peansHoe COOTHOLWEHWe
4acTOTH BLINONHEHWR OTAENLHLIX OnNepaumii. 3a CYET 3TOW HETOYHOCTH MOFYT
BO3HUKATL 3aMETHbIE PACXOXAEHWA B OLEHKaX BPEMEHW MCMONHEHWA npo-
rpaMM Ha pasHbix MawuHax. B-tpeTbux, ykasanHuie B Tabn.l uugps! He nos-
BONAIT YTO-NUBO CKa3aTh 0 BpeMeHW paboThl BHEWHUX YCTPORCTB. Mix BAMAHKE
NONHOCTLIO W HAMEPEHHO WUCKNIOYEHO, NOCKONbKY aBTOPY XOTENOCh CPaBHMTL
TONbKO GoicTpOieliCTBME pas3HLIX MPOoLEcCOopoB. [onyTHO yaanocs OueHUTs
33aBUCUMOCTL €0 OT A3LIKOB W CUCTEM NPOrpaMMMUPOBAHMA.

A tenepy npepctaBum cebe, 4To y Hac ecTs, Ha Bu6op aBe IBM, otnm-
YaIOULMECR OfHA OT APYroi TONLKO TEM, YTO NEPBAA UMEET B [Ba pasa Gonvwyw
NamATL, YeM BTOPaA, y KOTOPOH 3aT0 mpoueccop M NamaTb paborawt BABOE
6bicTpee. LieHb! MawWH OAWMHAKOBLI, ONEpPaUMOHHaA CUCTEMA OAHA M Ta XKeE.
Kakyio xe 3BM npegnoyects ? MNonuitaemca pasobpatbes.

Bapuant 1. 3agaum Ha Haweli 3BM GypyT pewatsCR camuie pasHbie,
rOTOBbLIX MPOrpaMM ANA HWX elLe HeT, NPEACTOMT UX HanucaTts, B atom chnyyae
roautca mobaA MawmMHa, TaK Kak GOMAbWMHCTBO anropuTMOB MOXHC ONTH-
MU3UPOBATH IMBO NO 3aHMMaEMO NAMATH 33 CYeT HEKOTOopO# noTepu 6uicTpo-
REeACTBUA, NMBO MO CKOPOCTH 33 CHET NAMRTU.

BapuaHr 2. Pewaembie 3ajla4u M3 OAHOro Knacca XapaKTEpH3ylTCA
CNOXHLIMU MOBTOPAILUMMUCA BHIYMCREHUAMU. Kamauid NporoH nporpammbl
TpebyeT MHOro BpeMEHM (RECRTKM MMHYT, yacht). O6beMbl Nporpamm U Ke-
nonb3yembix [aHHLIX CPABHUTENLHO HEBENMKW. ANR 3Toro cnyyaa fyuwe
B3RTL 3BM c Gonee 6LICTPHM NPOLECCOPOM.

BapuauTt 3. Pewaemsie 3afa4n HE OTNMYAKTCA CROXHONW MATEMATHKOWN,
HO BenuK obbem o6pabatbiBaeMoi MHGOPpMaLKUK (HanpuMep, CNoxHoe pepak-
TUpoBaHWe GonbwMX TEKCTOB). 3AECH CKOPOCTL MPOLECCOPA CKAXKETCA HE3Ha-
YUTENbHO, a BOT 6ONLWAA NAMRTL NPUrOAUTCR.

BLicTpOAeiACTEME Npoueccopa M oBbEM ONEpPaTMBHOW NamATH, Boobuie
FOBOPR, HE 3aBUCAT ApYr OT Apyra. Ho peansHo ANA Kaxaoro TMNa npoueccopa
ecTb 05nacTb ONTUMAnNLHOro obbvema NamATH. YNPOuteHHO MOXHO CYWTaThb,
4YTO CKOpPOCTb NpoLeccopa (KOAMYecTBO ONEpauuin B CEKyHAy) AOMKME BuiTb
YUCNEHHO paBHa pa3MeEpy NamATH, BbiparkeHHoMy B Galitax. Bonbwwme ovkno-
HEHWA OT 3TOro MpaBuna HexenarensHol Ecnu, Hanpumep, GoicTpoaeiicTene
npoueccopa cocraenrer 500 Tuic.onepaumii/c, To onepaTMBHAR NAMATL OMKHA
nmeTb obbem npumepHo 500 Kbaiir. Ecnu o6vem namaTti Byper aHauMTEnsHO
Gonslue 3Toro, 70 oHa GyaeT MCnoNbL3oBaTLCR HEIMGHEKTUBHO (HANOMHUM, YTO
6LICTPaR NaMATL — Beus A0BONbHO foporas). [pu HepocTaTke NAMATH MAOXO
MCNONL3YETCR MOLYHOCTL Npoueccopa. Kpome Toro, oT mporpamMmmMucta npu
3TOM TpebyeTca MHOrO0 YCHAMK MO 3KOHOMMM ONEpPaTMBHOW W aKTUBHOMY
NPUMEHEHNI0 BHEWHEH NaMATH. AR CPEAHMX U GONbWMX MAlMH, OCHOBHBIM
pexuMoM paboTsl KOTOPBIX ABNAETCR MHOr03afauHuii  (0fHOBpemeHHoe
BLINONHEHUE HECKONLKUX NPOrpamMm), pasmMep NaMATH YBENWYKBAKT Mo CpaB-
HEHMIO C yKa3aHHLIM B HECKONLKO pas.
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B nepcoHanbHbix 3BM npu Hanuyun Gonbwol MamATHM YacTb ee, ecnu
MO3BOMAIT WCNONL3YEMBIE MPOrPaMMbl, NPUMEHRIOT ANA BPEMEHHOTO pas-
MEeU{eHUA BHUPTYaNbHOr0 MAarHUTHONO AWCKA. 370 AaeT BO3MOXHOCTL YMEHL-
WMTH BPEMA PEaKUMM MAWKHH U 3aMeTHO YCKOpUTL paboTy nonb3oBaTens.

Ha GeicTposeiicteun 3BM ckasviBaetca M ckopocTs paboTet onepaTUBHOM
NBMATH. ECNM Ha 3aCbINKY AaHHLIX MM KOMaHA W YTEHUE UX M3 NAMATU YXOAUT
MHOro BpeMeHM, TO HEeT cmbicna pobueBaTtbCA OT Npoueccopa Gonbworo
GuicTponieicTBUA. ECNM Ha COBCTBEHHO CNOXEHWE ABYX YWCEN YXOAWUT OfHA
MUWKDOCEKYHAA, a YTeHWe cnaraembix M3 MaMATH W 3anKkCb CyMMb! 06paTHO
3aHumaioT 100 MKC, To HanuUe ABHOE HECOOTBETCTBME B CKOPOCTAX paborsi
rRaBHLIX yCTPOWCTB MawuHbl. Ha npaktuke GbicTpopeicTBME npoueccopa
W NAMATHU TULATENLHO COrNACOBLIBAKT.

B Haweli cTpaHe BbINYCKAETCR HECKOMbKO OCHOBHHIX cemelicTe 3BM: ot
CNOXHBIX U AOPOrMX A0 NPOCTHIX U feweBbix. IT0 "Ansbpyc-1" u "3nbépyc-2”,
EC 3BM ("Prp-1", “PAg-2" n "Pap-3”), MHOrouncneHHoe cemelictso CM — ABK —
"3neKTpoHnKa-60" ¢ pasHOBUAHOCTAMM, Pa3nuyHbie nepcodanbibie 3BM oT
WKOMbHBIX U GHTOBHX AO npogdeccHoHanbHuiX, MawuHbl apyrux cemencrs
W apXKUTEKTYP MEHEE M3BECTHL! U 3[eCh HE PaccMaTpUBaKTCA.

K opHOMy CEMENCTBY OTHOCATCR MaluMHLL, NPOrPaMMHO COBMECTUMBIE
Mexay cobo#, T.e. NporpamMmul B MaWMHHLIX KOpax, pa3paboTaHHbie aAnA
Kakoi-HMbyab IBM cemeiicTBa, 6yayt pabotaTts u Ha nioGoi Apyroi MawwHe
RaHHOro cemeiicTBa. [pOrpaMMHaA COBMECTUMOCTb KOMMBIOTEPOB — OYEHD
BaXKHOE CBOACTBO, ¥ 0 HEM CNeAyeT NOMHUTL NPU 3aWMCTBOBAHWMK U NEpeaaye
nporpamm.

BaHeiAlwmne napameTpbl HEKOTOPEIX MAWMKH fiaHbl HUxe, a ANA NONyYyeHUA
noApoGHLIX XapaKTepUCTUK cnepyet obpawaTbCR K CNPaBOYHUKAM (CM. Chu-
COK nuTepaTtypbi).

OCHOBHLIB XapakTEPHCTHKH HEKOTOpbix Moaensi EC IBM
TpeThBH ovepeau ("Pap-3~)

EC 1036 EC 1046 EC 1066
Npon3BoanTEeNbHOCTL ANA HayyHO-
TEXHWYECKUX 3afay, MIH onepauui/c 0,4 1,3 bonee 5

EMKoCTL onepaTtMBHOW NamATH, MGaiT 2.4 4.8 8..16

Ha nepcoHantHbie MawKWHb! MaCCOBOr0 NPUMEHEHMA, O KOTOPLIX B OCHOB-
HOM ¥ GByneT MaTH peub, yctaHosneH FOCT 27201-87, B COOTBETCTBUM C KO-
ToptiM BCe nepcoHansHbie 3BM penAtca Ha nAvh, Knaccos nM1, NM2,_ NM5
B 3aBUCMMOCTH OT 1) PaspRAHOCTH OCHOBHOro npoueccopa (ot 8 ao 32 6ut);
2) 6eicTpopeiicTeua (o1 0,5 fo 4 MNH. onepaumii/c Tvna ”perucTp-perucrp”);
3) emKocTu onepatuBHoii namATH (o7 0,064 fo 8 MBaitT); 4) TUna M obbema
BHEWHEN NaMATH (Ha rmbkux auckax — ot 360 go 3000 K6aiit), Ha wecTKux
Avckax = ot 10 po 80 MGaitt ; 5) uMCNa afpecyeMbX TONEX ANIA OTOBPAXKEHUR
Ha akpaHe (ot 640x200 po 720x512); 6) useTHOCTH M30GPaKEHUR(OAHOLBETHOE
WM MOWOXPOMHOE  MHoroueeTHoe); 7) notpebnremoii  MougHocTH (ot 20
no 200 Br); 8)macchl (o7 3 o 20 wr).
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Hau6onee npoctbie NM1 npeaHasHaweHbl ANA WHAWBUAYANbHOro npu-
MeHeHWA B 6biTY, NM2 ~ B KawecTBe pabounx MECT yyalUXch, NnM3 - pna
npodeCCHoHanNbHOH AEATENLHOCTH M 06Yy4eHuA, NM4 — pnr CnoxHoW npogec-
CHOHANLHON AEATENLHOCTH (HAywHOMH, WHXeHepHOH, aAMWHWCTpaTUBHO-ynpas-
neHyeckoli, MHaHcoBoi), M5 — AnA asToMaTH3aUMU NPOEKTHPOBAHMA, Hay\~
HbIX MCCNIeoBaHWI U ApYrux Haubonee CROXHLIX 3apay. Liena NIBM coctae-
nreT oT coteH pybned anA NM1 no pecATKoB THICAY ANA NM5 B MUHUMANBLHOM
KOMMNEKTe.

Muorve Mogenu TI3BM BLINYCKAIOTCA B HECKONbKUX  MOANBUKAUMAX,
OT/MYAKWMXCA HANMYMEM UBETHOrO MOHWTOpPA, O6bLEMOM onepaTUBHOMN
W BHEWHEH NAMATH, TAKTOBOW 4aCTOTOMW, AONOAHUTEnbHLIMK Gnokamu u ycT-
poiicTBaMH, BApHAHTAMW ONEPaLMOHHONA CHCTEMbI.

OCHOBHblE XapaKTEPHCTUKU HEKOTOPbIX NMEePCOHanbHbIX 3BM npuBeaeHbl
B Tabn. 2.

Ta6nuya 2
OCHOBHUWE XapaKTEPMCTHKN HEKOTOPLIX NEPCOHANBHEIX 3BM
HaumeHoBaHWe EC 1840 EC 1841 "HeiipoH
Xapak TepUCTUKU 19.66
BuicTpopeicTeue, MIH
onepauuu/c TUNa 10
"perucTp-perucTp” 1,0 1,0 )

OnepatueHan namaTe, K6ait 256..640 512...1024 256...1024

NamMATL Ha TMBKUX AUCKAX,

no 2 Hakonutens, Kéant 360...720 360...720 360
B KQ)a0M

NamATL HA XECTKUX AUCKAX,

M6aiiT - 10 10

MoHOXPOMHBIFA MNM BETHOH
MOHUTOp C paspelalwien

CMOCOBHOCTLIO, TONEK 640x200 €640x200 640x200

Mpopgomxenuwe Tabn. 2

HaumeHoeanne  ['Wckpa-1030" | IBK-4 "InexT- CM 1910
XapaKTEPUCTHKH pOHUKa-85

BbICTDO;}FHCTBPP MIH

1,0 1,0 0,6 1,0
WBHAA NaMATh,
23353 THEH 2561024 1000 512 512
NamMATL Ha rTUBKUX AUCKaX,
no 2 Hakornutend, K6ant 360 512 360 1000
B KaXaoMm
xl

uasngg;b Ha EeCTKUX AUCKa _ 10 5 30

MoHOXpOMHbIH MW UBETHOM
MOHUTOp C paspeulalowedi

CNoCOBHOCTbIO, TONEK 640x200 800x240 800x240 640x480
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Mopernm MN3IBM, coeMecTuMbie ¢ IBM PC, RONYCKAKT BKIYEHUE B UX
COCTaB MaTEMATUYECKOro COMpoLeccopa, BLINOMHAKILEro apHiMeTUyecKue
onepauMM Haj YUCNamK C "NNaBalwei” TONKON (BELLECTBEHHBIMK — B Tep-
MMWHONOrMKM A3LIKOB NpPOrpamMMWpOBAHURA), NTO NO3BONAET B HECKONbKo pas
AOBLICUTL BLICTPOAEHCTBME MaLMHBI HA 3aa4aX BLIYUCTMTENBHOTO XapakTepa.

Y4CNo CTpOK M CUMMBONIOB HA 3KpaHe BO BCEX MOAENAX OAUHAKOBO
n coctaenAet 25x80. KoHdurypaumA MawMH MOXET HECKONbKO OTNU4aTLCA
OT ykasaHHoii. Hanpumep, aBTopy aosenocb umeTb geno ¢ EC 1841 suinycka
koHua 1989 ropa, TaKk HaswiBaeMOi 7-i KOMINEKTauuu: C yepHo-Genbim pucn-
neemM U 6e3 XecTKoro AWCKa, HO C MaKCUMAaNbHOW onepaTUBHON NaMATLIO
W MaHWNYNATOPOM "MbllWwb”, KOTOPLIA B TEXHWMECKOH AOKYMEHTAUUK TIONEMY-TO
Ha3biBaeTcA "Kono6ok”. MopobHble "Clopnpu3bl”, K COXanenuo, He peaKkocTb,
noaToMy nepes NpMoGpeTeHueM MallMHbl PEeKOMEHAYEM 3apaHee ewe pas3s
BbIACHUTb, YTO BXOAMT B €€ KOMMNEKT. 3aMeTUM TaKXe, 4TO B YKa3aHHbIX
N3BM u3 onepaTvBHoiA NamATW B NKEOM Cny4ae NONb3oBATENK Ha 3aflycK
nporpaMmel oTBOAUTCA He Gonee 600 K6ant.

Haun6onee pacnpoctpaHeHHoii OC Ha MalwuHax, aHanoruyHeix IBM PC
(EC 1840, EC 1841, "HeiipoH”, “Uckpa-1030, 1031", "Mpaseu-16”, "MNpasey-24",
CM 1910), sBnAevcA MS DOS u ee aHanoru. MNMonynApHOCTL MALKMH CemMencTBa
IBMPC B Haweit cTpaHe oyeHb GbICTpO pacTer.

NEPUGEPUAHLIE YCTPOWCTBA

B 3Tom paspene onvcaHbl NepHEpuiiHLIe, T.e. BHEWHWE NO OTHOWEHU
K UeHTparnbHoMy GNoky — Npoueccopy M onepaTHBHON NAaMATH — yCTpOWCTBA,
KOTOpbiIMKU KommnekTywtcr 3BM. Ot HabGopa nepudepuiiHbiX YCTPOWCTB, WX
TEXHUYECKUX XApAKTEpUCTUK BO MHOrOM 33BHCUT KOHKpeTHaA oTtpaya oT
KoMnbloTepa, cepa ero NpUMeHEHud.

Knasuatypa

Knasunatypa, BXoAALAA B KOMNNEKT nepcoHantHol 3BM W TepmuHana
6ONbLMX MaWWH, ABNAETCA HA CerofHA OCHOBHLIM CpeACTBOM BBOAA MHGop-
MauMK B MaLUHY YenoBekoM. U nonoxeHwe BpAj NU CYWECTBEHHO U3MEHWTCA
B Gnuxakwue ropvl. JTlo6oMy, KTO NMYHO paboTaerT C KOMNbKTEPOM, NpUXO-
JUTCR Tenepb UMeTb eNc C KNaBuaTypoit. No3HAKOMUMCA C 3THM YCTpOACTBOM
nogpobHee.

BRok knasuatypbl UMEET BUJ NNOCKOM KOpPOOKW W3 MeTanna wiu nnact-
MacChl, B BEpXHKK MOBEpXHOCTb KOTOpOi BCTpoeHb 60..100 knasuw wu
HECKOJIbKO NaMnoyeKk-uHAMKaTopoB. C HUXHEH CTOpOHb! KOpoGKW Moryt 6biTb
BMOHTUpOBAHL) OTKUAHLIE yMOpbl, NO3BONAKUME NPU XENaHMK (MKCUPOBaTL
KNaBUaTypy B HAKNOHHOM MONOXEHWW, BHyTpW KopoGkM CofepaTcA 3neKT-
POHHbLIE KOMIOHEHTEI, ofecneunsawmue GopMUpOBaHWe KOA0B KNABUW U CBA3b
¢ npoueccopoM. MexaHn3M 3aMbIKaHWA KOHTAKTOB B KNaBuLax GbiBaeT pasHblxX
TUNOB, OT €ro HAAEXHOCTH OYEeHb CyLleCTBEHHO 3aBUCUT yno6CTBo B pabore.
B peweBbix MawuHax MHoraa NPMMEHAKNTCA XXECTKME CEHCOPHLIE KNAaBMULM,
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KOTOpPHIE HE MMEKOT X0Aa U CpabaThiBaloT OT NpUKOCHOBEHKA. Takue KnaBuaTypb
NOBOSIbHO HEYA06Hb, HO NpW OTCYTCTBMM ApYrHMX MOXHO MOSb30OBATLCA W UMK,
KHonouHble Knaeuiik O6LIMHOrO MCMONHEHMA OYEHb HEHAAEKHB, WX TaKke
HENb3A pEeKOMeNaoBaTb ANA NPodEeCCHMOHaNbHOro NpUMEHEHKA.

HaunBonee wMpOKO WCMONL3YIOTCA EMKOCTHHE W repMETUIMPOBaHHLIE
KOHTaKTbi, /X YCTpOHCTBO AOBOSILHO CSlOXKHOE, MO3TOMY UeHA KIIaBMATYpHOro
6n0Ka Mpu GOSLWOM YMCNE KiaBWil COCTaBNRET 3aMETHYI0 AONK B NONHOMA
CTOMMOCTH nepcoHansHoi IBM,

Tnybuta Xoga KnaBuw MeHEE CYLIeCTBeHHa, YeM HAJEeXHOCTb KOMTaKTa,
HO TaKXe MMRET 3HaveHKe Npyu MHTEHCHBHON paboTe. Bonbluoit Xop NO3BONAET
6onee cero6ogHO M GbicTpO “cTyvatb”. MNpu Manom xofe yxe HesnauutTenbHoe
NPUKOCHOBEHNE K KNaBMwe Bbi3biBaeT ee cpabaTbiBabve, YTO HEpegko BepeT
K owubkam. MoatoMy HauGonee nonynApHb BbiCokne (”CKynbNTypHbIE”, unu
"NpounbHbIE”) KNaBuiLK, WMEWME GONbWOR XOA U MOIBONALIME NErko
YYBCTBOBATb OWKE0YHOE HaxaThe 0gHUM NasnbueM OAHOBPEMEHHO HECKONbKUX.
AnA npodeccroHanoB MMEIOT 3HAYEHUE AaXe Takue “nycTAKW”, Kak WEeCTKOCTb
NpyxwHbl, BO3BpawalwWen knaeuwy, WM GeclyMHOCTb HaxaTuA. [loneamb
ANA CKOPOCTHOro Habopa TEKCTOB BLIMYKILIE TOYKW WK YEPTOYKH, KOTOpbIMK
MHOr 1a CHabXalTCA OTREsIbHbIE CUMBOSIbHLIE KnaBuiuu. OHKM NOMOraloT opuen-
TUpOBaTbCA Npu paGoTe “Benenyw”.

Hekoropbie cTaHgapThi fpefycMaTpHBaloT pasHbie BHCOTY ¥ HakioH
MOBEPXHOCTH Knaeww, yTobGbi B COBOKYMHOCTM 3TW Nnowanku o6pasoBbiBanu
UMIMHAPMYECKH BOrHYTYH NOBEPXHOCTb. Knasuwu BEpXHEro M HMXHErO pAROB
OIMKHBI GbiTb 60NEE BLICOKUMM, UX BEPXHME MIOLAAKK AOSKHBLE UMETHL HAKIOH
K CpepHeMy, MeHee BbiCOKOMY pAlly. KnaBuiiu nNpoMexyTouHbiX pAAOB UMET
NPOMEKYTOUHYI0 BHICOTY. Nogo6Hoe CTpoenne MMEET GONbIIMHCTBO KNaBKaTyp
3apy6exHoro NpoM3BOACTBE, B TOM YMCHE WHPOKO U3IBECTHOrO B Hawel cTpane
ANOHCKOro LWKONLbHOrO KOMMNEKTa YYe6HON BbIYUMCIUTENbHOW TeXHWKK “FmMaxa”.

B3aumhoe pacrnonoxenve Gonblued 4aCTH CUMBOSIbHBIX Knaeuw perynu-
pYETCA HECKONbKMMKM CTaHAapTamu, NPUNATLIMKM ANA AWLWYLWKWX Mallud K oTpa-
KaowmMu yacToTy ynoTpebnenua 6yks andaBrTa B pasHbiX A3bIKax = pyCCKOM,
aHr NUHCKOM, HEMEUKOM K1 aip. TnaeHas upea Takux CTaHAapToB OfHA M Ta we:
yeMm vaue 6yKBa BCTPEYAETCA B A3LIKE, TeM GNMKE K UEHTpy KnasuaTypbi ee
nomewyawT. KopoTko crampapT o0603HayaloT fepeyncneHMemM Jieaoro KpaA
BepXHero pAga 6ykB, Tak, CTaMpapT ANA pycCkoro A3bika HasuBaoT MLUYKEH.
B COOTBETCTBHM C HMM BHINONHANTCA KnaeuaTypbl Anf Maccobbix 3BM, Bb-
nyckaemMbie B Halleid cTpaHe ¥ ANA Hac 3a py6exoM. [lnA A3bIKOB Ha OCHOBE
narTuMHcKoro angaewTta Hautonee pacnpocTpaved cravgapt QWERTY. Pexe
BCTpE4aloTCA ApYrve BapvaHThi pacronoxexus, oTnuuawumeca ot QWERTY
pa3MELLEHMEM HECKONbKMX KpaiHux Oyks,

Ha knaBMaTypax C KMpUnNUUe#H, paaMeluenHoi no MLYKEH, HaHocaT, kak
npaewno, ¥ naTvHuly., 3A€Cb BO3MOXHEI ABA BapuaHTa — TPagWUUMOHHLIK
M COBpEMEHHbiK. TpaguuMOHHLIE BapuaHT pacnosloXeHuA NaTuHCKMX Gyke
cnepyeT TPHHUMNY KMX 3pWTENbHO-3BYKOBOro nopoéuA pycckm — JCUKEN,
7.6. Ha KakaoH Knaeuwe K pycckod Gykee AoGaBNAETCA ananorvyHas ey sa-

26

A

st logn | +

olip

- Piup
T - p}ﬁn
Ber - Ins

D

K - Home

Aow — Emnd
Y4n — Dof

Cepsid nae -Grey+

&

pir[Pyc @

<l

-Grey-

— Backspace
—~ PrzSer
-~ Enter

- Skt
— Num Lock

A
6
P
78y
Bsoa
A
dup

Cepsits Muryc

%o
5

Puc. 4, Knasuatypa NOBM EC 1840/1841

£se

Tah
- (trf
- Aft

bl
S

= Caps Lock | PC4 CT07 -Pouse Break

¢

A

St

CootBeTcTBUE PycCKMX M AHIAMHCKUX OGO3HAYEHMH YNpaBARIOWMX KNaBuw

(1. P00 - F1. Fro

\
q

Yne

flrosep — Seace

Srnp
PnE

APpmow
Aon

D1 [P2] s

5P




TUHCKAR. TaK HawW NpOW3acAUTENU KnaauaTyp pasMewany NaTuHuly BnioTh
RO NOABNEHUA nepcoHanbHbix IBM. Bapuant JCUKEN 6bin ypo6eH w ycTpauwsan
6onbILIMHCTEO NoNb3oaaTened, a ux G0 ropa3fao MeHbWe, Yem ceryvac.

B knaawatype nepcoHanbhoii 3BM EC 1840 (puc.4) anepabie npumeHeH
APUHLMN CTPOroro abinoNHEHWA RBYX OGLLENpPUHATLIX A3bIKOAbIX CTaKgapToa —~
ALYKEH u QWERTY. 370ro npuHuvna NpUAEPKMBAKTCR MHOCTPaHHBIE MPOW3-
AORMTENIM U CcoaMeCTHbie NPeanpuATUR, npegnarawwme N3BM anA novpe-
6uteneli B CCCP. Ha krnaauatypax ”“nepcoHanok”, Ha KOTOpbiX W3Ha4anbHO
OTCYTCTayeT KMpWMINMUAR, ee HapnuchBalT no MLYKEH, nockonbry cywecy-
ayiue pyCCKOA3bINHbIE RpaliBepbi NOAREPKUBAIOT UMEHHO 3TO pacronoXxeHue,

Limppbt o6biMHO pacnonarawy Hap Gykaamu a nocnegoaarenbHoOCTH
1,2,...,9,0. Ha uuhpoBbIx KNaauwax, a TaKKe cnesa u cnpaBa 0T HUX pasmeLiarnt
3HAKW MperiMHaHuA, 3HaKu apugMeTUYecKux RelcTauil, Kpyrnbie, KBagpaTHble
U GUrypHbie CKOGKU 4 HEKOTopbie Aipyrue cuMaonbl. B pacnionoxeHuw ux Hab-
nwpaetcA Gonbwoi pa3HoGOi.

YnpaenAwiue KnasuwM MOMELLAT aOKPYr CUMBOMbHLIX, ablRenflT¢
LaeToM, UX COCTaa M MECTOMNONOXEHWe, eclM umeTb B aupgy KnaeraTypbi
EC 7927 (ana EC 3BM), CM 7209, BTA 2000,.ABK 1,2,3, Bugeovon-340, VDT
52100, IBM PC/XT/AT, IBM PS/2, EC 1840/1841, oueHb CUNbHO OTIMNAKTCH.

Mo)XHO Ha3BaTb acero OfHY Kraavwy, KOTopad Ha Knaauarypax BCeX
3BM abirnaguT W pacnonaraeTcA ORUHAK0ao U He MORNUCHIAaeTCA —~ Knaauwa
npo6ena (”space”) — camad RAUHHAA B HUXHEM DARY.

CHMBONbHBE KNaauwu yallle BCEro caernbie. YepHuid uaer c GenbiMu
HagnUcAMK MeHee ynoGeH, Tak Kak Nnpu aepxHeM OCaelteHWn RaeT cuibHble
(3,1 (" R

Bce KnaBuatypbl UMEIT CTpPESIKM CMELLEHWA Kypcopa, Mo KpaikHel mepe,
B HarnpaeNeHUAX aaepx-BHW3, Bneao-anpaao. Ho ux pacnonoxeHue OveHb
Npou3B0NbHO. BbiaakT U RONONHUTENbHBIE KNaauwwu YNPaBNeHWA Kypcopom,
Harpumep, cTpenika nepeaofia a HaYano CTPOKW UMM B Nleablii aepxHuit yron
akpaHa ("nomoit” ~ “home”). 3Tu Knaauwu abiENAlT LAeTOM WU BHHOCAT
B oTaenbHyl rpynny. Mpu AAMTENbHOM HaXaTuM Khaawwy nepemMelleHus
Kypcop 6EXMT MO 3KpaHy CO CKOpOCTbIK, KOTOPYK MOXHO perynupoaartb.

YnpaandAwowue Knaauwwu, B COCTaBe KOTOpbix 0GA3aTENbHO €CTh Knaaula
ucnonHenua (“aaog” wnu “BK” — aosapar Kapevku) v ¢uKcauum BEpXHEro
perucTpa, abiReNATCA UBETOM M pacnonaralTCa cnpaaa ¥ cnesa o7 CUM-
aoNbHbIX KNaauw. JononHUTENbHbIEe yhpaandwue kKnasvwu, Kak a JIBK-1,
IBK-2, MoryT 6biTb pacrnonoxeHst rpynnaMu a aepxHeW 4acT KfnaeuaTypw.

MporpammupyeMbie GyHKLUMOHANbHbIE KNaBUWK — 3TO 0COGbIA TUN KNaBul,
$YHKUMM KOTOpbIX MOXHO MEHATb aHyTpu UCMOAHREMO#H Nporpammel. B ator
Ha6op axopAT 10...20 Knasuw, abifeNeHHbIX LAETOM U pacrioNoXEHHbIX rpynnoi
cneaa, cnpaaa WM aepxHUM OTAENbHbIM pARAOM. Knaeuwwu 3TOro TMNA O4YEHb
YROGHLI KaK ROMNONHUTENbHLIE YNPABAALME, CMBICST KOTOpLIX MOXHO ycTa-
HaBNWaaTb No caceMy ycmoTpeHur. MHorve 3sapyGexHbie auanoroabie mpo-
rpammet, ocobedHo anA M3BM, wucnonb3ywT GyHKUMOHANbHbIE KNaBUWMW.

MpaKTUYeCKH BCe KNasmaTypHbie GOKK UMEKT caeToayio U (M1} 3ayKoayw
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curtanusauuiw. Ceetosad oGeCnevMaaeTCA  NaMnoYKamw, o6pasyimumMm
oTaEnbHbIA pAR, Kak a ABK-1,2, unk acTpoeHHbIMM npAamo B Knaeuwm (EC
1840/1841, "AmMaxa”). O6LMHO OHM CHFHANM3MPYIOT O BKNKYEHHOM perucTpe
v angaaute, HEOGXOAMMOCTL @ [PYFUX 33BUCUT OT KOHCTPYKUMM KnaamaTypbt
n cnocoba CBA3M €e C NpoLEeCCOPOM U RUCTIIEEM.

3ByKOaaA CUrHanusauMA BLINOMHAETCA a aufie MUHUATIOPHOrO AMHAMUKA
(kaK B KApMaHHOM pafMONPUEMHMKE). 3ayK Pa3HOi TOHANbHOCTU MOXET cau-
RETeNnbCTHoBATL O 3aMbIKAGHWM KOHTAKTa a Knaavie WnM O GNOKMpOBKe
KnaamaTtypbt. Ero rpoMxocTb MOMHO perynMposaTh SuMG0 OTKMOYaTh CO-
aceM. B ocHosHoM 6noke M3BM w pucnnee vepmuHana EC 7927 umeerca
BTOpPOW AWHAMUK, €ro HasHayeHWe — Btifaya CurHanoe npu pa6ote 3BM,
a He nonb3cratens.

CyliecTBYET WHTEPECHbI aapuaHT 3aMEeHH (WMMTaLMW) Knaawatypbt
a nepcoHaneHbix IBM MaHunynATopoM “Mbiwb” U cheuuansHol nporpammoi,
pucywuleid Ha 3KpaHe OTCYTCTBYRWILYK Knaeuarypy. Korpa Hago Haavb Ha
Knaguwy, Nonb3oaareNb YCTaHaBIuaaeT "Mbilblo” KYpcop Ha e€ M3oGpakeHue
M HaXuMaeT KHONKy MaHunynATopa. [porpamma “ucnonHAer” Haxatue
COOTBETCTaylwWen Knasuwu. [laurar Kypcop no M306pameHuic Ha 3xpaHe
# HAXMMAaA TONbKO OfHY KHOMKY, MOXHO B NpUHUMIE A006E O6XORUTLCA
6e3 peanbHoit KnaawaTypbt. MpaBRa, CKOPOCTL BBOAA TEKCTA NPU 3TOM apAR Nu
NpUSNU3UTCAR K CKOpPOCTU OBbIMHOrC aaopa.

Taxoit cnoco6 MOXHO peKOMEeHA0aaTh /IR GbIT0a0ro NPUMEHEHUA B TOM
cnyyae, Korpa LEHOW 3KOHOMUM REHer Ha KnaawaType MOXHO TepneTb He-
KoTopbie Heypo6ecTea a paGore ¢ M3BM. Mbi nonaraem nNpy 3ToM, 4TO MaHu-
AynATOp "MbIWL” W KOMWR MNpOrpamMMbi-MMUTATOpa CTOAT 3aMETHO MeHblle
peansHoi KnaawaTypbl

Nevarawwme ycrpoiicTea

OcHOBHbIM CMOCOGOM Meperasy pesynbTaToB paboTel o1 3BM yenoaexky
Ha NpOTAXEHUN BCEH UCTOPUN abIMMCITUTENBHOR TEXHUKW Gbin ablaop ux Ha Gy-
Mary. NMpoMbIWNEHHOCTBIO pa3HMX CTpaH BLINYCKAETCA MHOXECTao Tunoa
neyarawiiux ycTpoicTe (ripuHTepoa), OCHOAaHHBIX HA HECKOSMbKUX 6a30abix
usnyeckux npuHuunax, Ucrionbayembie a npuHTEpax, KOTopble paHble Ha-
3biaanu ALY -~ andaauTHo-uMpOBOE NeyaTawilee YCTpoicTao, anexTpo-
MexaHUYeCKHEe CnocoGbl HAHECEHWA KPaCKK Ha Bymary onpenensioT Kak pasHo-
0Gpas3ve U KavecTao neyat, Tak u maccy, raGapuTHbie pa3mepbi, Npou3ao-
BUTENbHOCTb U LEHY TIpUHTEepoa.

HauGonee pacnpoCTPaHEHHBIB TUMBI NEYATAIOLMX yCTpOMCTa MOXHO
paspenuTs no NpuHuUUNY RERCTBMA Ha cnepyiume rpynnbi; a) GapaGaHHbie;
6) co cMeHHbiM WpupTOHOCUTENEM ~ nerecTkoable ("pomawxa”) u “6ouo-
HOYHBIE™; a) Mo3auyHbie (MaTpuuHble, TOYeYHble, MronbyaThie); ) nasepHbie;
1) cTpyiHbie (YepHunbHbIE).

BapaGanubie ALINY npepcTaanAlnT co6oi ROAoNbHO GONbWME M TRXENbIe
AUUKU-TYMOEbI, TO3BONAKIUME abiRaBaTb NKOGYID CUMAONBHYK WHGOpPMaLWIO
Ha HernpepbraHyr GyMamHylo NeHTy, obbiuHO WupuHoit 420 mm (gBe cTpaHuub!
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cTaHpapTHOro dropmara). JleHTa no KpaAM MMeEET oTBepcTHA (nepdopayuio) AnA
NPOTAXKK, YCTpOiCTBO M npuHuMn pecteuA ALIMY coCTOAT B crnegylouleMm.
Buinyknble 3epKanbHO NepeBepHYTLIE cMMBONLI (6ykebl, uudpbl U T.N.) HaHe-
CeHbl Ha TOPEL CranbHoro Aucka auamerpom okono 10 cm, 120..160 opvHa-
KOBbIX AMCKOB CoefMHeHbl B 6apabaH, mexay 6apaaHom v 6ymaron noMeweHa
WHPOKAA YepHaR KpacALLaA NeHTa, a 3a 6yMaroii HaxoAMTCA TMHENKA U3 3NeKT-
POMAarHUTHBIX MONOTOUKOB (puMC.5).

Puc.5. Cxema paboret AUMNY: ! — Gymara,
nep¢opMpoBaHHan No KpaAM; 2 — KpaCALWan
neHta; 3 - 6apabaH-wWpugTOHOCHTEND;
4 ~ "tpakTopbl” nopauu Gymaru; 5 — anexr-
POMarHUTHLIA MONOTOYEK

fipu pavore ALY 6apabaH HENpepblBHO BpawaeTcA. Korga HanpoTus
MONOTOUKA OKA3bIBAETCA HyXHLIi CMMBOMN, MONOTOYEK yaapRer no Gymare,
OHa NPUXMMAETCA K KpacAWeh NEHTa U yepes Heé — x 6apabany. Monyyaerca
OTTUCK cCuMBOnNA.

Bce MONOTOYKM HA NUHElKE AeMCTBYIOT NapannensHo, a ecny nevaraeman
CTpOKa COCTOMT M3 O[IMHAKOBBLIX CUMBONOB, TO U CTPOro onHoBpemenno. Korpa
HY>HbIE CHMBONbI Ha CTPOKE OTREYaTaHbl (a anA aroro TpebyercA B XyaWeMm
cnyyae OpvH NOnHbA 06opoT 6apabaHa), NpoM3BOAUTCA NepemMelierne 6ymaru
Ha crnegywwyl CTpoky. MoCKOnbKy auMaMeTp 6apabaHa HeBenMk W cpenarth
ero Gonblle HENb3A, TO MO Ero OKPYXHOCTU YA3eTCR pa3MecTuTt He 6Gonee
COTHW CMMBOMOB HopManbHoro pasmepa. [03TOMy B KOMNIEKT BKIIOHAKT
nMWL 3arnasHble (NponucHble) GyKBbl PYCCKOro W NaTMHCKOro {peub 06 oTe-
yecTeeHHbIx ALIMY) andasutos, apabekue LMpbl, CKOGKH, 3HAKW NpenuHanue,
aHaKu apuBMETUUECKUX HEWCTBUA M HEKOTOpLIE Apyrve CUMBOIMbI. MNonurpa-
¢duuecKoe KauecTBo TaKOW Nevatn HEBLICOKOe. JloCTOMHCTBOM  ABNATCA
OTHOCMTENbHAA NpPOCTOTA KOHCTPKUMM W Gonmblias NpOW3BOAUTENBHOCTL.
ALMY a0 cux NOp NPUMMEHAIITCA Ha 6ONbLIMX 3BM B BLIMUCIUTENbHBIX LEHTPAX.
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Pnc.6. Cxema npuntepa “pomawxa”
38 ~ Katywwa; 4 -
5 ~ 3nexTpopsurarens; 6
nexTa

a”: 1 - 6yMara; 2 — 0Bpe3MHEeHHsIE gan;
CMEHHLIM  ANCK-WpKdTOHOCHTEND ("pomauka®);
~ 3NEKTPOMArHUTHBLIK MONOTOuEK; 7 ~ KpacAwan

B nenectxopbix npuHTepax (pPucC.6) wWpUT HaHeceH HAa NNOCKOCTL, a
He Ha Topel AWcKa, pa3pe3aHHOro Ha nenecTku (oTcioga M Hassakue “po-
Maluka”). JWCK v3roToBneH W3 ynpyroro marepuana, NO3TOMYy NENeCcTKW
MOryT cnerka ovrubatbcA. Mewpy AMCKOM u Bymaroi, o6epHyTOW BOKpyr
BanuKa, NOMELLAEeTCA Y3KAaA KpacAWaA NneHta. JIMCK 3aKkpenneH Ha OCu lua-
rosoro 3nektpogeurarens. Csapy, 3a BEpPXHUM MNENECTKOM, PacnonoxeH
3NEKTPOMarHUT ¢ MONOTOYKOM. [IUCK C JiBUrateneM u MOMOTOYKOM nepeme-
WaeTCcA BAONb BanvKa, T.€. BAONbL CTPOKK Ha 6ymare. Korpa HyxHO otlieyararb
CHMBON, IUCK PLIBKOM MOBOPaYUBAETCA Tak, ytobbl NEnecTok, Copepxaluuin
Hy)HBIA CMMBON, CTan BEPXHWUM, 3aTEM MOMOTOMEK YAapAET NO NENECTKY,
KOTOpbIA NpuXxUMaeT KpacAwylw NeHTy Kk Bymare v penaer ortvck. Crpoka
dopmUpyeTca CTpOro nocnefosatenbHo, Gykea 3a 6yksoW, noaromy npowms-
BOAMTENBHOCTb TAaKOro NPUHTEPA B NPUHLMNE He -MOXET BbiTb BLICOKOW. 3aT0
MOXHO JOBMTLCA XOpolWero KayecrTsa neyaru npu HeGonbwmx rabapuTHbIX
pa3mepax v ueHe yctpoiicTBa. Bymara 3pecb roautcA nw6aA — pynoHHas,
nepgopvposaHHas (unu Het), nuctosan (He BO Bcex). Mewan puck-pomawky,
MOHO pa3Hoo6pa3nTb He TONbKO WpUdT (ero pa3mep, rapHUTYpy, Haknol,
XMPHOCTL), HO M COCTaB CUMBOMIOB, @ WCMONL3yA CHELManbHyld Kpacauly
NEHTy, NoNnyyatb pacfleyaTky OueHb BLICOKOrO KayecTsa. 3TOT NPUHLMN NEXUT
B OCHOBe paborbl HEKOTOpLIX NUWyWMX MawKHOK. Hanpumep, opuruHan
haHHOW KHWryu pnA Tunorpaguu oTneuaTaH Ha TaKOW MaWMWHKE CO CMEHHLIMU
AUCKaMU-pOMALWKAMHK.

Pa3HOBMAHOCTL TaKWX MPUHTEPOB - “HOYOHOYHLIE™ - UMEET CMEHHbIH
Wpn¢ToHOCUTEND, BHINONHEHHLIM B $opMe GouoHka, HA 6OKa KOTOpOro Ha-
HeceHbl BuiNyknble cumsonsl. [lepep neyatbid GOYUOHOK NOBOPAYUBAETCA BAONL
CBOEH OCM M HAKNOHRETCA B HyXHYHI CTOPOHY, YTOGbl MPUBNU3NTL K MECTY
B CTpOKe TpebyeMblii CUMBON, a OTTUCK MONYYaeTCA KacaHUEM GOyOHKA
KpacAwen NeHTbl. .
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Puc.7. MoszanuHblii (MaTpuyHbIA) npuHTep

MosaunuyHsie neyatawwue yctpouctea (pUc.7) Tak XKe, Kak ¥ DOMaLUKOBbIE,
wMewT HeGorbiune raGapuTHble pasmMepbl, MacCy M LEHY M He OTJIMYaKTCA
BbICOKOW Npou3BOAUTENbHOCTLIO. KavecTtBo nevaty — cpegHee. B mM0O3auyHbIX
npuHTepax usclpaxeHve (JOPMUPYETCA U3 MHOKECTBA TOYEK, OCTaBIIAEMBIX
yAapaMu TyMblX Wrosiok Mo Kpacawed neHte. brarogapAa 3ToMy OHM MOryT
BbifaBaTh Ha Gymary He Tornbko andasuTHO-UMGPOBYI0 WHBOPMaLUIo, HO U pu-
CYHKY, rpagduky, auarpammbl ¥ paxXe nonyToHosble H306paxeHuA., O6biyHO
Wrosiku cocTasrieHbl B BepTUKasibHbi pAA (B BLICOTY NevyaTaemol CTPOKM)
B KonvyecTse 7..9 wryk. OHY NPUXUMAIOTCA K KPACALLEN NeHTe TaKke 3NeKT-
pomMarHutamu (Kaxaan CBOWM), a OTBOAATCA Ha3ap NpyxuHkamu. Mevatawowmit
MexaHu3sM C Wrofikamu nepemeniaeTcA PaBHOMEPHO BRCNL CTPOoku Gymary,
obepHyToi BOKpYr CTanbHOro unWM pes3uHOBOro Banwka, KpacAwaa reHTa
TaKap XKe y3KaA, KaK y MUILYyLWMX MaluyH, Yalle BCero nomMelleHa B nnact-
mMaccoByio kacceTy. Bymara vcnonb3yetcAa SucToBan, pyfioHHaA, C oTeepc-
TMAMK win Ge3 TakoBbix, [NOBTOpPHAA neyatb cumMBora ¢ HeGorbiuuM cme-
WeHWeM Urofick NyywaeT KavyecTBO U306paXKeHWUA, TOYKU CTAHOBATCA NOYTH
He3aMeTHBIMU. ;

B HekoTOpbIX MO3auyHbiX NPUHTEPAX NPUMEHAETCA IUMPOKAA MHOro-
UBeTHaA KpacAwanA rneHTa (3—4 useTa), 4TO NO3BONAET paHOOGPa3uTL yBe-
TOBOE O(hopMIieHWe pacnedaToK. PasmMepbl MO3auyHbIX NPUHTEPOB HEMPEPLIBHO
YMEHLWAKTCA, a YUCSIO Wrosiok pacteT. B nocrephux obpasuax YCTPOWCTB
KOJMYECTBO MrosioK AoBEeAEHO A0 24 u paxe [0 48, a ux TonwuHa ymMeHbiueHa
AO AONEH MWUIIMTUMETPA, YTO NO3BOSMIIO AOCTHYL KaYecTea neyatH, CPaBHUMOro
C KaveCTBOM, 1aBaEMbiM POMALLKOBbIMK NpuHTEepamu. B rpagmnyeckom pexume
MO3anyHble MpUHTEPbl MOryT CRSOWb 3anosHATL NPOCTPaHCTBO Ha Oymare,
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($OpMUpYA Tem camMbiM u3cGpaxeHve no6oro copepxakuA, Braropaps nepe-
YUCNEHHBLIM ROCTOMHCTBAM, MO3auyHBle NMPUHTEPB! HAXOAAT OyeHb WMpokoe
npumMeHeHue, 0COGEHHO B COCTaBe nepcoHarnbHbIX MaluuH. BbinyckaeTcAa
MHOXECTBO BapMaHTOB ¥ Da3HOBMRHOCTEH MO3au4HLIX NPUHTEPOB, KOTOpHie
Ha3bIBaOT Takke MaTpuyHbimMu (dot matrix printer), uronbyateiMm ¥ ToyeYHBIMK.
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Puc. 8. JlasepHbiii nputtep (sHewHuii Bup)

Nasepubie npuHTeph! (puc.8) — HauGoree CroKHBIE ¥ AOPOrMe U3 Masio-
raGapuTHbix neyatalwmx ycTporucTs. MpUHLUMN ux [eficTBUA OCHOBaH Ha
M3BECTHOM CBOMCTBE NPUIMNAHWA M3MENLYEHHOW MONMMEepHOW Kpacku K cra-
THYECKU 3apRXEHHOR NOJTYNPOBOAHVKOBOM NoBEpPXHOCTW. B nazepHoM npuHTepe
{Ha puc.9 nokazaH ofuH U3 BO3MOXKHBIX BAPUAHTOE €ro BHYTPEHHEro YCTPORCT-
Ba) NOBEPXHOCTb LMITMHAPA U3 NONYNPOBORHUKOBOrO MaTepuana paBHOMEPHO
No NoWaay 3apAXAeTCA OT BLICOKOBOJSIbTHOrO UCTOYHUKA. 3aTEM MEHAIOIUMCA
N0 UHTEHCUMBHOCTH TOHKUM J1a3ePHLIM JIYYOM B HYXHBIX MECTax NoBepXHoCTb
PaspaAxaeTcA. C noOMOLWBK cneunasnbHoro Banuka — 3NeKTPOMAarHWTHOR wuieT-
KM — nbisleBupHaA kpacka HGHOCUTCA Ha uunuHgp. B Tex mMectax, rae 3apsp
ocTanca (lyy nasepa ero He KOCHYJICA), MbUMHKM MPUIMNaloT W paree Bpa-
liennem yunuHppa nepeHocATcA Ha Gymary. JIpyrumM 3neKTpuyeckuM norem,
AeficTBylowuM ¢ 06paTHO! CTOPOHBI ByMary, YacTiupl Kpacku nepeTArueanTch
Ha Hee. Jlanee noj BO3AEHCTBMEM MOLLHOM NamMnbl (Ha PUC. He NoKa3aHa) Kpacka
NNABMTCA ¥ BAUTLIBAETCA B GyMary. OcTaBiuMecA Ha UMITMHEDe 3apAAbI ¥ Kpacka
CHUMAIOTCA paspRXaoWUMK namMnaMu ¥ ckpebKom.

JNlys razepa, dopmupylowmit naobpaxeHve, Geraer BAOMb UWIMHAPA,
OTpaxafACk OT MHOrorpaHHoro BpallaKwerocs 3epkarna. UMnuHpgp ¥ 3epkano
BPawlaloTcA paBHOMEPHO, a APKOCTL Jlyya MEHAETCA Moj ynpassieHuem npo-
Ueccopa. ToyHee, BCABIWKY Jyya NOBTOPAKT pacnpeseselve 6uT B cneuuanbHO
BbifeneHHoW NamMATH, B KOTOPOW NPOLECCOPOM C MOMOLLLID NPOrpaMM NeYaTy
HYnAMu ¥ epuHuYKaMu (GopMupyeTcA Gyaywee nsobpaxeHue. Pa3mep 3Tow
NamMATH forkeH GbiTb [ZOCTATOYHBIM ANA NOCTPOEHWA NOSHOW CTPaHMUH CO
BCemi petanAmu, [leno B TOM, 4TO MPOLECC NEYaTV B NasepHLIX MPUHTEpax
HMeeT 0CoGEeHHOCTE: HayaTyl CTpaHuLy HeoGXOAUMO foNeYyaTaTh 4O KOHUA Ges

2 Monkos
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Puc.9. BHyTpeHHee ycTpoiicTBO M cxema paboThl NasepHOro npuHTEpa:

1 = nasep; Z ~ MOAyNMPOBaHHLIH NasepHblii Nyy; 3 — MHororpaHHoe Bpa-

Waloweecr 3epkano; 4 — HeBuAuMOE W306paXEHHe; 5 — BpalialoiNIACR «
Martut; 6 — pesepeyap C nbineawgHoRi KPackow (ToHepom); 7 — Gymara;

8 — wenesHvie onunku; 9 — U30GpaNeHue a Bupe “GOXPOMBI” U3 YacTUY

kpacku; 10 — npuemHbIi KOpOHHBIK paspag; 11 - uunuHEp ¢ nonynposog-

HWUKOBO NOBEpXHOCTLIO; 12 — pap pasprxaloux namn; 13 — CbemMHbli

HoXG 14 — 3apryxalowmii KOPOHHLIR pa3pAg

OCTaHOBOK, B NMPOTUBHOM Cnyyae Ha Hek Hen3GeXHO NORBATCA KpynHuie fe-
ekTbl. ECnM Mbl XOTHM MoflyyaTe WU306GPamEHHe BLICOKOrO KawecTBa, T.e.
¢ npopaboTkoi Menbyalwux feTaneil, To nyy nasepa [AOMKEH GbiTb OYEHB
TOHKO C(OKycHMpoBaH, KpacKa fiomkHa 6biTb MEnKo nomMonoTa, a 6ydepHar
nNaMmATL NOR GOpMUPYEMOE M306paMeHne — MMeTb [OCTaToyHbIii o6bem. Ero
Mbl YK€ OLEHMBanW, Korpa Benu pevb O pacTpoeo# rpacdmke. OH COCTaanmn
Kak MHHMMyM COTHU KUMOGaWT.

Mpouecc nogroToBku M BbIBOAA MHGOPMauMn pacTpoBbiMu Neputepwit-
HbIMM YCTPO#CTBAMM, K KOTOPbIM OTHOCHTCR W NasepHbli NPUHTEpP, NORCHRET
puc.10. Ha Hem nokasaHa Cxema (OPMUPOBEHUR TOYEYHOrO HM306paXKeHUn
CTpaHMubl TEKCTa, KOTOpLlii HauMHaeTcrR cnosamu "Asbik Mackane cos3pak
B 1970 roay”. ByKBbl 3akoaMpoBaHbl NO Tabnuue, NPeACTaBNEHHOH B HUXHEN
4acTH pucyHKa. CTPOMT M306paxeHUe 3HaKoreHepaTop — NporpaMma, CBA3aHHan
¢ ¢aiinom wpudra. WipudTom rRenrReTcR HaGop MaTpuL GUT, B KOTOPLIX eauHu-
uamu Ha ¢oHe Hyned 3adMKCHMpOBaHbI reOMETPUYECKME 06pa3bl CMMBONOB.
Pa3mepbl MaTpuubl — OT 5X7 TOYEK-BUT ANR npocTeillero py6neHoro wpudTa
Ao 30x40 u Gonee ANR ALICOKOKAYECTBEHHOW rapHUTYpbl. JNA KUPWNNWLb!
Tpe6yeTcA oKono 85 mMaTpui, Ha OauH TunopasmMep wpudTa. Nonaraem Takxe,
4yTo CTpaHMua TekcTa coaepmut B cpepHem 3000 cumaonos, CunTaa npo6ent:
mexay cnosamu. lNpueegeHHble Ha cxeme LUppbl AOCTATOMHO YCNOBHbL.
B Ka»a0M KOHKPETHOM Cnyyae OHM MOryT OTIMMATLCR B TY UAM UHYIO CTOPOHY.
3rta cxema paboTaeT TaKe Mpu BLIBOAE M306paxeHWR Ha rpaguuyeckme
AMCNNEN, B HECKOMbKO M3MEHEHHOM BHge — 8 MO3auyHbix NMPUHTEpax C 3a
rpy)aembiMu LUpUGTaMK.
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Puc.10. Cxema ¢GOpMUPOBaHUA PaCTpOBOr U306pameHna; 1 — yaenwyeH-

Hoe Havano copepxaHur CTpaHubi; 2 - ¢
d A | y PaHuua n3 TekctoBoro daiina:
3 Marpuua Gykael "K” CTpouHoil; 4 — gaiin wpugTa; 5 - 300(;jJ %”a‘;’r
CMbICNoBOH# MHbOPMaLwuM; 6 — cTpouku 6MT, COOTBETCTBYIOIMX ToYKaM
M306paxeHnn cTpaHmun; 4 u 7 = 3HaKoreHeparop

AnR nevaty Ha nasepHom NpuHTEPe TEKCToBbIA (aiin nepepaeTcA npo-
Fpamme-fpaiteepy, KOTopLIii BLINONHAET CEO 3ajavy 8 pea npwema: 1) roro-
BUT nzobpaxenve B GyhepHom 03Y; 2),.nepesogut n3oGpaxeHue us Gydep-
Horo O3Y Ha 6ymary. B o6uiem BUAE anroputM GhopMnpoBaHUA U306paNEHUR
8 GydepHom O3Y (EO3Y) npepctaeneH Ha pwe. 10.

1. Ounctra BO3Y nytem 3anucu Hynei 80 BCE GUTHL

2.TMpuem kopa cumeona (6ykeet) u3 TexkcTosoro dafina. Ecnu taiin me-
€pnak, To nepexop Ha n.7.

3.Mouck cooTBeTcTBYOWER MaT
Wpndira,

4, Boluncnenne mecta pa3meleHma u3obpaxeHua 8 6O3Y.,

PULBI U306paeHnA cUmBOnNa B thaitne



5. Konvpoeahve 6uT matpuubl B GydepHoe O3Y.

6. Nepexoa Ha n.2.

7. KoHel noaroToBKW.

HenocpeacTBEHHO MexaTh MpOM3BOAUTCA chnepywuwum obpasom (puc.9).
CHayana NnpUBOAATCA B AEWCTBME ONTUKO-MEXAHUYECKUE INEMEHTLI NpUHTEpa ~
nasep, MHOrorpaHHoOe Bpalalweeca 3epKano, NonynpoBOAHMKOBLIA LMIMHAD,
VICTOYHMKM BLICOKOrQ HAnNpAMEHWA. 3aTeéM B TeMMNe ABWMXEHUA Myua no obpa-
3y0len LMIMHApa NPOUCXOANT CYUTHIBAHME GUT BAonb cTpouek BO3Y. Butel-
HYNW NpyU 3TOM Ha Nyy He BAMAIOT, a OMTbINEAMHUULI FacAT (nNepeKpbiBalT)
Nyy C NOMOWbI0 CNELMANLHOro YCTpOACTBA — MOAYNATopa. CnepoBaTentHo,
TONKM Ha UMAMHRpE, COOTBETCTBYIOWME GUTaM-eanHMLaM, OCTalTCA He3acBe-
YEeHHBIMK, U K HUM NPUIKNAIOT YaCTUILL! KpackK, NepexoafLme 3aTemM Ha Gymary.

KavecTBO NoAMrpa¢uyecKoro UCMONHEHUA C MOMOLUbI0 Na3epHOro MpuH-
Tepa TaKoe Xe BLICOKOE, KaK ¥ Yy NyYIWMX pOMALIKOBLIX, & BO3MOMHOCTH
(hOpPMMPOBAHMA NPOUIBONBHOrO WM306paXkeHWA HECpaBHEHHO wupe. MoaTomy,
B YaCTHOCTM, MOLHOK NepcoHanbHoin 3BM n nasepHoro npuHTepa A0CTaTONHO,
4yToGb! HAa WX OCHOBE CO3AaTb HACTONLHOE W3ASTENLCTBO. YK€ MORBMAKCH
¥ nepeLie L|BeTHbIE Na3epHbie NPUHTEpL), HO ewte o4eHb goporue. K coxanexuio,
OTENECTBEHHAR MPOMBLILNEHHOCTb NMOKa 4TO HE OCBOMNA BbLIMYCK NAasepHbIX
npuHTepoB. MNMogpo6HOE onuUcaHue 3ITUX YCTPOACTB M NpUHUMNG MX REeNCTBUA
MOXHO HaiTtn B [17].

Bonee pewestlie M KOMNAKTHble MO CPABHEHMIO C fEA3EPHLIMKA CTPYHHbIE
NpYHTEpb! MPUMEHATCA B TEX CNyyasx, Korpa 3a Hebonbwyt Nnaty xena-
TENbHO MMETL UBETHOE M306parxeHnmne. MpuHUMN AEACTBUA CTPYRHOrO NpUHTEpa:
XUAKEA Kpacka HENpepbIBHOW OYEHb TOHKON CTPYWKOW, GaKTUyeckn Menkumu
Kanenokamu, BbilaBNMB3ETCA U3 EMKOCTYM B CTOPOHY Gymaru. JleTAuwme kannu
OTKNIOHAKTCA MEKTPUYECKNM NONEeM, KOTOpOe YNpaBnaeTcA MpoLecCOopOM.
HeTpyaHo cpenatb HECKONbKO eMKOCTER C KpacKamu pasHbiX LBETOB U TEM
camMbiM obGecneYnTs MHOrouBeTHoe W306paeHune. MMONy4aeTcA yCTpOHCTBO,
npakTMyeckn GeclwymHoe, HEGONbILOE W OTHOCWUTENLHO HecnoxHoe. bymara
MOXET NMPUMEHATLCA NMoGan, NMcuvx copToB. K HEAOCTATKAM MOXHO OTHECTM
BpeMA, HEOHXOAUMOe ANA BLICHIXAHWA KpaCku NOCNne 3aBEpLUEHVA NeYaTaHwuA
NACTE, CKOPOCTb NEYATH,KOTOpPaA B NMPUHUMMNE HE MOXET GbiTb BLICOKON. Kpome
TOro, 3achixatuiad Kpacka TpebyeT NepuoAnyecKoro TEXHWUHECKOro O6Chyu-
BaHMA YCTpoiAcTBa. OGpasel 4epHO-GEN0oro CTPYWHOro npuHTEpa MNOKasaH
Ha puc.il.

CyuwecTBYI0T N MHOrM€ ApYrve TMbl NeYaTawwmx YCTpOWCTE — 3NEKT-
puHecKMe MULYWME MAWHHKK, TEPMOrpaduyeckHe U pEMEHHbIE MPUHTEpD,
neyarawwme nasepom yYepes KONUPKY, HO BCE OHKU NMGO yxe BbIWNM W3 ynoT-
pebneHna, NGO HEYAOGHL! ¥ NOTOMY MaNo NPUMEHRITCA, TME0 MX CepUIAHbIA
BLINYCK 3aflepMUBAETCA.

YCTpoiACTBa ANA MNONYHEHWA BEKTOPHLIX (WTPUXOBLIX) w306parkeHnn
Ha Gymare MNOABMWAMCL A3BHO, OHW HA3LIBAWTCA rpaonoCTPOMTENAMKU, WM
nnorrepamn. CoBpeMeHHble Ux BapuaHTbl (puc.12) umewT Heckonbko (7-8)
CMEHHbIX NUWYMX Y3NOB (NEpbEB) C YEPHNNIAMMN pa3HLIX LIBETOB, MEXaHN3M
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Puc.12, Ipadonocrpoutens MNaHwWeTHore Tuna;
¥Y30b!l C UBETHLIMK YEPHWNAMM; 2 — NORBMMKHLI
C ofHuM y3nom; 3 — 6yMara; 4 — namnoukn ¢
ynpaeneuus; 5 — Kopnyc

~1 — CMeHHbIE NuwyLme
N pucyowmii  MexaHusm
WrHANU3aLUMM 1 KNaBuWK

NepemeLLeHna ysna no fBYM KOOpAUHATAM C MUHUMESTBHBIM LUAroM nopAAKa
0,1 MM, MexaHMam aBToMaTHHECKOI CMeHbI y3na. INA BbIMUCIEHUA KOopaMHaT
MPOMEKYTONHBIX TONEK U YNpaBNeHuwA OTAENbHLIMKU MeXaHu3mMammn K rpado-
NoCTpouTeno npunaraeTcA  cneuManbHas o6cnyxuBawuwan  nNporpamMma.
HeKOTOpble rpadionocTpouTenn umelot COB6CTBEHHYIl0 GyepHylo namATb pnA
BPEMEHHOro xpaHeHna KOOpAMHAT OTpe3KoB M MUKPOIBM pgnA Bbiyucnenus
KoopauHaTt NMPOMEXYTOYHLIX TOYEK.
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Ha puc.12 nokasan manoraGaputHeli HACTONbHLIA BAPMAHT NNAHLIETHOr o
rpadonocTpoutens. Ero MoxHo MCNONb30BaTh BO BCEX CNYUanX, KOTAa pasmepoi
PMCYHKA MIIM uepTeXa He BLIXOAAT 3a NpeAentl CTaHAapTHOTO nucra Gymarm.
A KpynHogiopMaTHble YepTexu noNyualoT Ha rpad)onocrgomene, nnaHwet
KOTOpOro NpeacTasnAReT coboi MacCHBHbIH METannMYecKkWn CTon. )

PynoHHble rpadonoCTpoOMTENH OTNHHAKOTCR TeM, YTo B HUX NULIYLMH
y3EN ABMKETCA TONBKO NO OAHOW KOOPAKHATE, & nepnexaMKyNApHOE CMeLleHne
BLINONHAETCA MHOrOKPATHLIM BO3BPATHO-NOCTYNATENbHLIM - ABUMNEHHEM 6y-
mMaru. Takodl NpuHLMN NO3BONAET PE3KO YMEHbLIHTL rabapuTtHble pasmepbl
u Bec rpalonoCTPOMTENA 3a CHeT oTKasa OT rpOMO3AKOrO CTONa npu cox-
paHeHwu Gonbloro gopmara Gymaru (puc.13). Ho npu 3tom TpebyeTch nep-
¢opupoBaHHan Gymara; KONMueCTBO LIBETOB OrpaHuieHo.

Puc.13. MpadonocTponTeNe pyNOHHOTO TUNB: 1 — NamMnoyk1 curHanusalmu
M KNaBMIM ynpaenems; 2 - nepdopupoBaHHaR 6yM§ra', 3 - 6apa6av|-|
M MexaHW3Mm nopauu Gymaru; 4 — KOpnyc C MEXaHWKOH W 3NeKTpOHHKOM,
5 ~ NOABMXKHLIM PUCYIOLIMA MEXAHW3M C OfHUM Y3JIOM

Aucnnen

TnapHbiM CPEACTBOM nepepaun whhopmauwm oF 3BM yenoeexy B Nnoc-
neaHee BpemA CTan Aucnnedi. feppoHauasbHO NONY4MNW pacnpocTpaHeHue
andaduTHO-UMGpoeble  AMCNNIEM HA OCHOBE 3NEKTPOHHO-NYeBeIX Tpy6oK
(KuHeckonos). OHW CPABHUTENLHO NPOCTL MO KOKCTPYKUMM,  A3lOT AOBONLHO
yeTKoe M ApKoe M3oGpaxeHue. Ha aKpaHe Takoro AucnneA nomewaeTch 24-2:5
cTpok no 40...80 cumeonos. LiBeT nsobpaxeHun 6encii, 3eNeHLIA NNK JKENToIN.
Pa3Mep TouEK, COCTaBNAKWMX CHMBOND, Metee 0,5 MM, NoaToMy nonyyaeTch
AOCTATOYHO YETKaR “KapTHHKA". JINA YMEHbLIEHWR HNMKOB NOBEPXHOCTL 3KpaHa
AenalT MaToBo#. FPKOCTE M KOHTPACT perynupyloTcR, W ux BCErpa cnepyer
NOACTPaUBaTL NO CBOEMY 3PEHWIO W BHELIHEMY OCBEUIeHHIo. K HepocTatkam
angaBuTHO-LMGPOBLIX AMCNNEEB MOXHO OTHECTH TO, YTO OHM HE NO3BONAIOT
nonyuatt M306paxeHWe rpatmyeckoro xapakrepa. Ja u Habop cumBONOB
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OB6LIYHO NOCTORHEH W OrpaHWueH B NydlleM cCny4Yae ABYMA PerucTpamu ABYX
angasutoB (kak B JIBK -1 n EC 7927). W3mMeHenne cocTaBa unu HauepraHuA
CUMBONOB NPaKTUYECKU HEeBO3MOMHO.

Bonee coBpeMEeHHbIMM RBRAIOTCA rpaduueckue aucnnew, nossonAwLime
HA OAHOM W TOM )€ 3KpaHe pa3mellaTb OAHOBPEMEHHO TEKCTbl, PMCYHKHM,
rpadmkm, cxemel. MOHOXpOMHbIe (OAHOLBETHEIE) TPaduueckme AMCnnen obbIMHO
AMEIOT TpajaliMm CEeporo, T.e. APKOCTE OTAEbHbiX TOUYEK MOXET yCTaHap-
fMBATBLCR CTYNEHYaTO B HEKOTOPbIX NPeAenax nporpammHbiM nyTem. em
6onblue rpagalmi, Tem Gonee 6nu3koe K doTorpadMueckoMy MOXKHO NONYYUTb
n3obpaxkeHne (Kak Ha 3KpaHe uepHo-6enoro Teneeusopa M paxe ny-uue).'

OCHOBHLIM NapaMeTpoM MOHOXPOMHbIX AMCNNEEB ABNRETCR ero pas-
pellatoulan cnocobHOCTL, KOTOpaA BbIpaXaeTCA B YMCNE BOCNPOWM3BOAUMEIX
ToueK. Yem Gonbwe Touek, Tem Gonee ueTkoe, C MENKUMM AETaNAMM M306-
paXkeHHe MOXHO NoNyunTb. B Aucnnesx Haunyywero pa3speLleHnA YMCNO TOYeK
cocTaBnAeT MUNNMoHbi M Gonee. B npoCThix AeleBbix AWCNNEAX OBbIYHLIM
ABRRETCA umcno touek (640x200), pashoe 128000. Konmuectao rpapauvim
B HMX cocrtapnret 8...16.

Haubonee nonynfApHel B HAaCTORULEE BPeMR LBeTHble aucnned. OHu Toxe
MCNONb3YT B KAYECTBE 3KpaHa KMHeckon. OAHMM M3 BaXKHEHLMX NapaMeTpoB
LBETHLIX AMCNNEEB ABNAETCR LBETOBAaA NanuTpa, T.e. KONMYECTBO OTTEHKOB,
KOTopble MOXHO BOCNPOM3aeCTH NyTEeM CMELLeHWA Tpex OCHOBHbIX LBETOB.
TUNUYHAA NanUTpa COAEPKMT AECATKM OTTEHKOB. YMCNO TOueK Ha LBEeTHOM
3KpaHe ~ TOXE HemanoBaxHuii ¢akTop. B aucnnesx npodeccuoHaneHoro
NpUMEHEHUR OHO COCTaBNAET NOpRAKA MMNNMOHA M Boille, B Gonee aewesbix,
6uivoBbiX, — okono 500x300.

Jvcnnen Ha oCHOBEe KMHECKONOB XapaKTepHbi TEM, YTO BPEMA CBEYEHWR
BHYTpEHHEr o NOKpbLITUA 3KpaHa (noMuHodOpa) nocne ero Bo3ByHIeHUA NYYKOM
3NEKTPOHOB COCTaBNAET A0NM CeKyHAbl. Ecnu 6t BpeMR nocnecseyeHus 6uino
6onbwe, To GLICTPO ABMXKYLWMECR W306pPaXEHWR OCTaBnRNM 6Gul cnep, yxyAa-
Wanuuin KauecTso “KapTuHku”, MoaToMy uzobpakeHMe B KMHECKone Heobxo-
JAMMO NOCTORHHO OGHOBNATE C 4acTOTOW AECATKM pa3 (Kaapos) B CEKyHAY.
B 6niToBbIX Teneewzopax M3obpaxeHWe OGHOBNAETCA HEnpepuiBHO NOCTy-
NawLuuM ¢ TEeNeueHTpa CUrHanom.

B vakux andaeutHo-UMdpoBbix Aucnnesx, kak EC 7927, wmeetca noc-
TORHHaR NaMATbL 3HAKOreHepaTopa, Coaepxauias Marpuubl CUMBONIOB, W one-
paTuBHaA NaMATb, EMKOCTbIO OKono 2 K6aiT, ANA nocTynawumx oT npoueccopa
Kopoa cumeonos - copaepxaHuA 3KkpaHa, [lo cxeme, NnpueaeHHOM Ha puc.10,
OCyL|eCTB/IRETCA HenpepoiBHoe YOPMMPOBAHWE CMMBONOB MYYKOM 3NEKTPOHOB
HenocpeAcTBeHHO Ha 3KpaHe. bygepHoro O3Y Ha BCe KONMYECTBO BO3MOMHBIX
CBETALMXCA TOYEK B TaKMx AMCNNERx HeT. Ponk mporpammul-gpaiieepa urpaer
3NEKTPOHHAA CXEM3, NOCKONbKY anropuTM pasMELieHWR CWMBONOB, CTPOTO
onpeAesieHHeIX No ¢opMe, oYeHb NpocT.

JINR pacTpoBblX AMCnneeB Heobxoauma cneupancHar GydepHas namATh,
B KOTOpOW KadfoW TOMKE pacTpa COOTBETCTBYET HEeCKonbko 6ut. Onpoc co-
AEPHMMOro NAMATH U YNpaBNEHWE NyYOM KMHECKONa OCYLeCTBNRET AOBONbHO
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CNOXHOE 3NEKTPOHHOE YCTPOHCTBO, KOTOpOE HasblBaT elle AMCHNIERHHIM
npoueccopoM. DythepHaA namaTb, MMEKILAA TaKke HaspaHWe "6uToBanA
KapTa”, BMECTE C AuChIeiiHbIM NPoLecCCOPOM o6pasyioT rpaduueckuii aganvep.
OH 06bIMHO NpefcTaBNAeT co6oi OTAeNbHyKw HeGonblwyw nnaty, KoTopan
B fepcoHantHoi 3BM BcTaBneHa B OCHOBHOIK (CMCTEMHbIR) GROK.

Tpatudeckue afanTepsl, a UX CyLieCTBYET MHOr0, Pa3NivialiTCA EMKOCTbIO
NaMATK K, CNELOBATENbHO, YUCNIOM TOMEK, KOTopble 0TOGpa)«alnTcA Ha 3KpaHe
pucnnen. Jina nonyyeHuA GONbLOrO YKCha rpafjaumuin APKOCTH B MOHOXPOMHbBIX
JMCTNeAx U ANA yNpaBiieHWA TPEeMA NlyyaMu Takke C U3MEHEHUAMMK APKOCTH
B UBETHHIX QUCNENAX Ha Kaxyi0 TOYKY PacTpa npuxoauTcA o AecATKa u Gonee
6uT. Uto6bi MONyuuTL u3oGpaxeHue ewe Gornee BLICOKOro KauecTsa, Heob-
XOAMMO YBEMYUTb YaCTOTY OGHOBMNEHWA U306paXeHUA, T.e, NOBHICHTL CKOPOCTb
AMCTNIERHOro npoueccopa.

B nio6om cnyyae coxpaHAeTcA npuBepenHan Ha puc.i0 obwan cxema
3anoNHeHWA GyhepHoi NamATH (6MTOBOW KapTh!) NMPOrPammol, KOTOPYH Bbl-
NONHAET OCHOBHO# Npousccop 3BM, roToBA N0 NOCTyNWBWEH B KOAax uHdop-
Mauuu ee 3KpaHHoe M3o6paxeHue. A AucnneilHbid Npoueccop HenpepbiBHO,
He Mewan OCHOBHOMY, pa6oTaeT ToNbKO Ha YTeHwe GydepHoi NamATu, noc-
TOAHHO OGHOBNAA W306paxkeHue Ha 3kpaHe. CTpyktypa N3BM B 3T0H vacTk
npueeseHa Ha puc.14, saumcTeoBaHHOM U3 [18). B Helk uutaTenn Haiifet Gonee
nofpo6Hble CBEAEHWA O PacTpoBbIX AWCTNEAX U rpaguyeckux apanvepax.
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Puc. 14. Cxema nopkmoyeHua pucnned B NIBM

B nepeHOCHbIX ¥ MOpTaTuBHbIX ("HaroneHHbIX” = laptop, puc.15) 3BM
ANA YMEHbLUEHHA BECa M raGapuToB WCMONb3YIOTCA AUCNIIEH Ha XUAKUX KpUC-
tannax (KaK B HapyuHbIX LMGBPOBLIX Yacax MAM BO MHOMMX KanbKynaTopax).
OCHOBY AVCTNEA COCTABNIAIOT fBe CTEKNAHHbIE MNACTUHbI, MeXAy HAMM 1O-
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Puc. 15, NoptaTtuanan (laptop) nepconanbhan IBM

MeLLEHH TOYEYHbIE XMAKWE KPUCTaNb, HanpAXEHWe K KOTOPbIM NOABOAWTCA
C MOMOLUbID NpO3payHbix NpoBOAHKKOB. OA AECTBMEM I3NEKTpUYecTBa Me-
HAGTCA MPO3PaYHOCTb KPUCTaNna, U OH CTAHOBUTCA BUAKWMBIM B OTPAKEHHOM
cBeTe. CaM Kpuctann He cBeTUTCA. TONLKHA TaKoro AMCNNEeA He npeBbilaer
HECKONMbKUX MUINMMETPOB, & Macca — COTeH rpammoB. IDTv gucnieu npu
6oNMblwKX pasMepax [OBONMBLHO CHIOXHL! B W3rOTOBJIEHWM, MO3TOMY MX UBHA
elule penuka.

OCHOBHbIM HEAOCTATKOM XUAKOKPUCTANIIMNECKKUX AUCNNeeB ABNAETCA
HW3KaA KOHTPACTHOCTb W30OPaXEHWA, KOTOpaA K TOMY e MafilaeT C yMeHb-
WeHreM ocBeWEHHOCTH. Ecnu uaobpaxeHre Ha KKHECKONAaxX B TEMHOTE Nyylle
BUAHO, YyeM Npu CBETE, TO M30GpaKeHWe Ha MUAKUX KpPUCTannax B TEMHOTE
NpaKkTUyecku He BUAHO, 3aT0O TaKOW Aucnneik noTpeGnAeT oyeHb Mano 3eKTpo-
3HEepruK, YTO HEMANoOBaXHO NpK GaTapeitHOM NUTaHWK B NOXORHLIX YCNOBUAX.
Apyrum HEZOCTATKOM XMEKOKPMCTANNIWYECKUX AUCTNIEEB ABNAETCA WX WHEp-
UMOHHOCTb, MO3TOMY OHW HENPUrOfHLI ANIA GLICTPO MEHAILKUXCA U306pameHui.

B MoOAepHU3UpOBaHHbIX BapuaHTax ANA NOBLIWEHKA KOHTpacTa NpMMeHeHa
NofcBeTka. MUAKOKPUCTANSIMUECKAA NAHENb OCBEWAETCA C 06PaTHOW CTOPOHDI,
W NoTeMHEBLIME KPMCTaNTb), o6pasylliMe KapTUHKY, CTAHOBATCA Jlyylle BUAHLI.
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Pa3mepbl cOBpeMEHHbIX AUCNNEeB NO3BONAIT pa3mewatb 25 CTpok
no 80 cumBonos, T.e. OBECNEYMBAETCA OOWENPUHATLIR CcTanaapt. Jlerko
PeanUayeTCA Ha HUX U rPaUYECKMii pexum. B oTeyecTBEHHBIX MUKPOKANbKYNA-
TOpax NOCNEAHUX BLINYCKOB YK€ NPUMEHAITCA YMEHBLIEHHLIE 10 HECKONBKUX
CTPOK XMAKOKPUCTaNNMuBCKME 3IKpaHuKkM, pabotaliyne &8 andasuTHO-uMd-
poBOM K rpatMyeckoM pexumax. B OGnuxaiime rogpl gucrnnen 3Toro tuna
NOMKHbI 3aHATL OCTOMHHOE MECTO B PAflYy AOCTYNHOW ANA NOAL3OBATENA MOp-
TaTHBHOM TEXHUKM OTEYECTBEHHOrC MPOU3BOACTBA MOCNE pELIEHMA 3afayu
CHUKEHUA LiEHb! Ha 6onbline (C AnaroHanbio 20...25 CM) akpaHbl K NOBBILIEHUA
KOHTPacTa M306paKeHuA.

Jlpyroit pasHOBMAHOCTBY) TNNOCKMX 3IKPAHOB ABAAIOTCA MNasMeHHble
naHenu. B HUX Ka)qiaA TOYKa — 3TO OTAENbHAR MUKPOCKOMMYECKAA HEOHOBAA
namnouka. Takue AMCNNEU AAIOT XOPOLIO BUAMMOE OpaHXesO-KpacHOe M306-
paxeHue C rpafaunAMmM APKOCTU. 3apybexHble (upMb! Yxe BbinycKawT
NOPTaTKBHB!E KOMMLIOTEPbI C NNOCKMMKU NNA3MEHHBIMU IKPAHAMMU.

8 nocnegnue rogbl AUCNNERHAA TEXHONOrMA GbICTPO NPOrpeccupyer,
NosTOMy MOXHO OXvLa¥b MOABNEHMA B 3TOM 06NACTM HOBBLIX YLAMHbIX TEX-
HUMECKUX ReLleHuit.

= — )

Puc. 16. MNepcoHanbhan IBM HacTONbHOro MCHIONHEHWA

Ha puc.16 nokasaa nepcoxanbHan IBM cemelictea PS/2 mogens 50 Z
¢upmel IBM PC (CIIA) ¢ ueevHbIM avCnNEeM Ha KMHECKONE, BOrHYTOW NOAHO-
pa3MepHOH Knaeuatypoit co 101-i npodunbHOR Knaswwel, AUCKOBOLAOM pNA
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Puc. 17. Nepconanbhan IBM B "GawieHHoM” Kopnyce

rubkux puckoe 3,5 aoliMa. Ha nepefn:oi naHens BbIBEAEHBI MHAMKATOp Ha-
KOTMIUTENA Ha KECTKUX MCKAX M BbIKNOWaATENL nuTaHuA. Ha puc.17 nokasana
MolUHaA npogeccuonanbhas nepcoHanbhas IBM cementctee IBM PC/AT
B8 "6awenHoM” kopnyce ¢ HIMJ 5,25 u 3,5 poitma.

OcHogHbtB NapameTpb! MABM, aHanoruyHbIx npusefieHHLIM Ha prc.16 u 17:
oneparugHan nNamAth 1..2 C BO3MOXHOCYbIO Hapauwsanwn go 16 M6aiir:
ocHoBHoIt npoueccop ¢umpmbt Intel 80286 unu 80386 (unu aHanornuHbie um
Apyrux ¢mpm) ¢ TaktosoW uyactoroit 10..20 MIy; maremartuueckuit conpo-
ueccop (npoueccop "nnasaolei” apudgmetuki) Intel 80287 unu 80387 u ux
aHanoru; HakonUTENb Ha XEeCTKOM MarHUYHOM gucke (“BuHuectep”) 5,25 poitma
emkoctbio or 30 fo 120 M6aitr; HakonuTen, HA rUMGKOM MAarHUTHOM [AUCKE
5,25 poiima emkocTblo 360 Kbaitt u 1,2 M6aiir unu HFMJ 3.5 piolima eMKoCTbio
1,44 Me6aiita; supeorpagmuyeckoit apantep (oHM umerT 0603HaueHuA EGA
u VGA) usetHoro gucnnen, pawiluii go 256 useros u3 nanutpbl 256 ThicAY
OTYeHkoB U 0 64 rpapauMii APKOCYM B MOHOXPOMHOM peXuMe.

Mo xenanuio 3akasuuxa MIBM ponONHUTENHLHO KOMNNEKTYETCA (Ha pu-
CyHKax He NoKasaHbl) MO3aKuHbIMKM MPUHTEPaMKM, MaHUNYNATOpaMK “Mbluib”,
HaKonuTenAMK Ha ONTUYECKMX AMCKax emkocTtblio 200 M6aiT, kKacceTHbIMM
HaKONMTENAMU Ba MAarHUTHOM NEHTE U APYrMMM YCTPOACTBAMK,

®upMari MHOTMX CTpaH BbINYCKATCA MUANMOHLI MAWWH B rofi, CBbilie
1000 aHanoros (knoxos) N3BM IBM PC, yactu4HO unM noNHOCTbIO COBMECTU-
MBIX C HUMM,



Haxonutens Ha cMeHHOM MarHuTHom amcke (HCMJL)

TpaAuUMOHHBIM  HOCUTENEM WHObOpPMauWMK, TNORBUBWIMMCR HECKONbKO
NO3AHEE MarHWTHBIX NEHT, RBNAETCR CMEHHLIA MarHUTHLIK AWCK. YCTpoicTea
BHEWHeH NaMATU Ha CMEHHbIX AUCKaX NPUMEHRIOTCA Ha BCEX KpyNHbIX, cpea-
HUX U MUHKU-IBM. Nuwe nepcoHanckble U MUKPO3BM ocHAaIWLAI0TCA AUCKOBBIMU
HaKOMUTENAMK APYTUX THUNOB.

CMeHHbIH QMCK NpeacTaBnAeT coGoi anioMUHWEBYIO NNACTHHY AWAMETPOM
35 cM C ¢peppoMarHUTHLIM NOKPLITUEM. YaCcTO HECKONLKO NRacTuH cobupaloT
B 0AWH nakeT. Ha Kaxgoi paboueit NOBEpXHOCTH WUMEKTCA AOPOMKU paBHON
EMKOCTH (HECKONbKO KUNOGanT). OAHOUMEHHBIE AOPOMXKW HA pasHbIX NOBEpX-
HOCTAX nakera o6pa3ylT Tak Ha3sbiBaeMblit UMAUHAD. [ONOBKU 3anUCHU-yTEHWR
cobpatbl B eAuHbIi# GNOK, KOTOPEI# NEPEMELLAETCR BAONb pagvyca NUHERHLIM
peurarenem. {ipy WCNONb3OBAHWUW NOPOMEK, BXOJAWMX a OAWH LMAWHAPD,
He TpeCyeTCR nepemewjatb FONOBKW W, CREAOBATENbHO, TPaTUTb BpPEMA Ha
oxupaHe. EMKOCTb CMeHHOro AucKa coctaenper or 2,5 M6ait B opHonnac-
TUHHOM BapuaHTe W 0 COoTeH merabaiT B AUCKOBOM nakeTe, JInR npepoxpa-
HEHWR OT NLIAW NaKeT 3aKpPHIBAETCR NNacTMacCOBLIM (YTRAPOM, KOTOPHIA
NONHOCTLIO WAK YACTUYHO CHWUMAETCR NPU YCTAHOBKE NaKETa B HAKONWTENb.

Hakonurens Ha CMEeHHOM MarHUTHOM AUCKE, WK AUCKOBOA, NpeACTaanrer
co60it AWMK UNKW HanonbHylw TymOBy. Ha opHoit 3BM umeerch, kak npaawno,
HECKONBKO OAHOTWNHBIX AWCKOBOAOB, NOAKNIONEHHBIX K NpPOUECCOpYy “epe3
yCTPOWACTEO ynpaBneHuA W KaHarn. YcTaHoaneHHblit B HaKONUTesNlb NakeT AUCKOB
BpalAeTCR CO CKOPOCTLIO, PABHOW HECKOMLKUM TbICAYaM OGOpOTOB B MUHYTY.
Takanr 6onblLas CKOpOCTb HEOGX0AUMA ANR TOro, YTOOb! caenarb MUHUMANbHBIM
BPeMR OXKAAHUA NPOUECCOpa NPU 3anUCU ¥ CYWTHLIBAHUM fanHbix. Ha Gonbiumx
MaliuHax Npu TUMUYHOM ANR HUX KPyrnOCYTOYHOM pexume paGoTh HauGonee
4acToO WCNONb3yeMble NakeThl (Hanpumep, C KOMNOHEHTaMU OnepauuoHHOW
CUCTEMBI) BpaLLRKTCR HEMPEPLIBHO B TEYEHWE HEAENb, 2 UHOTAR W MECRUEB
Ge3 0CTAHOBOK. ApXua MalUMHHLIX HOCUTENEH B BUAE CTeANaxa C AeCATKaMU ¥
COTHAMHU NaKETOB AWUCKOB ABARETCR HENPEeMEHHO{ COCTABARWEH MAaLUMHHBIX
3aN0B BLIYUCTUTENBHBIX LEHTpoa.

Mpu apapuitHbIX OTKIIOYEHWAX NUTAHWA W GPOCKaxX HaNpRXEHWR Ha pa-
60TAWUX AUCKOBOAAX HEPEAKO MOPTUTCR WHGOPMAUMR WUNW pame paGovas
NOBEPXHOCTb AUCKOBLIX NAACTHH. C LENbI0 UCKIIOYEHUR TaKUX HENPUATHOCTEH
COAEPKUMOE NOCTORHHO UCNONb3yEMbIX AWCKOB NEPUOAUYECKM, pa3 B HeAeno
WNU IBE, KOTUPYIOT Ha MAarHUTHYIO NEHTY.

B nocnept1e roabl COBEPLUEHCTBO2aHWE YCTPOMCTE NaMATH Ha MarHUTHBLIX
AUCKaxX NPOABUIanoch B HECKONbKUX HaNpPaBREHWRX: 3HAYUTENLHOE yBEeNHyeHHe
€MKOCTWU NpU npexHux rabapurax; MHOFOKpaTHOE yMEHbleHWe pa3Mmepos
NpyU COXPaHEHWW EMKOCTH, COKPaleHWe CpEeAHEro BPEMEHU OXHMAaHWUR Ha
NOUCK U CYUTHLIBAHWE-32NUCL UHGOPMaLVK; yBenuyeHHe HageHOCTH WU cpoka
cnyxGbl HOCUTENEeR; Co3paHWe AeleBoro ManorabapUTHOrO CMEHHOrO AWCKa,
NPUroAHOro ANR WHAWBUAYANbHOTO NPUMEHEHUR, B TOM uyuche W 8 GbITy.
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HaxonuTenb Ha XecTKOM MarHMTHoM paucke (HXMA)

B nocnegHue rofbl HAKONWTENW AaHHOrO Tuna (Mx ewe Ha3bLIBaKT HaKO-

NUTENAMM Ha HECMEHHBIX MarHUTHBIX AUCKAX, WK "BUHYECTEPaMK”, 8 B aHrno-
A3blyHoOl nuTepatype ~“hard disc”) npuo6penu Gonblylo nonynApHOCTL Gna-

rofapR CBOEH 3HAYMTENbHOW E€MKOCTH NPU Manbix rabapuThbix pasmepax.
Tunuukbiii HXMZ ana M3BM umeer emkocTb 10...40 MBaiiT, 06bem 1...2 Ky6.aM
W Maccy nopaaka 1kr.

Slyuwme n3 HXMJL UMEIT XapakTEPUCTHKK,a HECKONBKO pa3 npeBbiluaioline
yKasaHHble (HanpUMEP, EMKOCTb B COTHW merabait). Bepyuime 3apyGerntei
usrotoeuteny 133-munnumerpoeeix HXMJL B HacToswee BpemR ynopHO
wrypmywT 1000-MeraGaiTHLIR pyGex.

Puc. 18. OBpa3el, HaKONWTENR Ha XECTKOM AWUcke ("BuHuecTep™)

OcHoBy HXMJ| COCTaBNRET NAKBT W3 HECKONbKUX AUCKOBbIX NNaCTHH,
NOKPbITLIX C AiByX CTOPOH MarHWTHLIM MATEpUanom W NOMELLEHHEIX BMECTE
C TONOBKAMM 3aNUCH-YTEHWA B TEPMETHYHbIA KOpnyc (puc.18). Ha pwcyHke
FEPMETU3NPYIOLLAR KPLILIKA CHATA, BUAHLI AB2 AMCKA U MarHWTHLIE TONOBKH.
BOMBIWMHCTEO BLINyCKaeMbiXx HXMI WUMeT AWCKW  AWaMETPOM 133 MM,
a HapyxHble rabapuTHble pa3Mepbl Takux HakonuTenen coenapalT c raba-
pyutamu HIMJ, 4ro OueHb BaXHO C TOYKW 3PEHUR WX B3aUMHOW 32MEHbI.

Lna kpynubix 3BM nocraenawTcR HAXMJ yBenmueHbix pasmepoa c no-
BHILIEHHON EMKOCTLIO @ COTHY ¥ Gonee MerabaiT. B vacTHocTy, EC 1066 Komn-
NexTyeTCR "BuHYECTEpaMH” emkocTbi 317 W 635 MG6aiT, BbITONHBHHLIMU
B BMAE HaNONbHOW TyMObl.
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AnA Kaxao# MarHUTHOW NOBEPXHOCTH AWCKOBOIO NakeTa NpBAyCMOTpeHa
CBOA TrONOBKA 3anMCH-yTeHWA. [lOCPeACTBOM feparenel, COeAWHEHHBIX
C WaroebM fgBMrareneM, OHM CHHXPOHHO MNepemelaloTCA Mo OAHOUMEHHbIM
paGoynm fAOpOXKAM NaKeTa, KOTOPbIA BpawWaeTcA BTOpbIM fgBUraresiem C
NOCTOAHHOMA ckopocTblo 1,5..3,5 Tbic.060p0TOB B MMHYTY. [epMeTW3aumnA
nakera W ONOBOK C MNOMOUbI0 METAMNUYEeCKOH KPLILKK NpefoXpaHAeT MUX
OT NbNKU M BNaru.

Y1060 NONYYUTL HEOGXOAMMYI0 €MKOCTb Ha CpaBHUTESNbHO HeGONbLWOWH
NOBEPXHOCTH AUCKA, WHPHHA AOPOXKK AONKHA GbiTb ManeHbkowr, meree 0,1 Mm.
No3ToOMy B HaKONUTENAX MOBLILIEHHOW EMKOCTH C GONLWKM YUCNOM HOPOIEK
ANA nepeMeweHnA roNoBOK NPUMEHAIOT Ba ABMUraTend — OfIMH ANA NPUGNK-
3UTENbHOW, @ APYroW ANA YOUYHON YCTAHOBKW HA AOPOKKY. TOYHAR U ToHKaa
MexaHuka HXMJZ He BbLIHOCMT pe3kux yaapos. Mepes nepemeuieHMEM HaKo-
AWTENA €rc rONOBKM HEOGXOAWMO NEPEBEeCTH B TPAHCNOPTHOE NONOXKEHWe.
B onepaunoHHOl cucreme 3BM gna aToro MMeeTcA crneuwanbHaA KomaHga
napkoexm ronoeok (“park”). Hexoropuie coepemenntie HXMA npu BbiknioyeHuy
NUTaHWA CaMOCTOATENbHO BLINONHAIOT NAapKOBKY, NONb3yACb 3anaceHHOW
3HEpruei.

CyutecrByer okono 50 normyeckmx HecoBMeCTHMbIX TWRoe 133-munnu-
meTpoBbix HXMI, OTNMYAIOWKXCA YUCNOM NNACTHH, rONOBOK, AOPOXEK, CeK-
TOpOB Ha OpPOXKaxX W WX eMKOCTbio. B ycTaHOBOYHLIX napameTpax ("setup”)
3BM, Heo6xoAMMbIX ANA HOPManbHOro ¢yHKUKWOHMpoBaHuA OC, obA3arensHo
yKa3biBaeTCA TUM XKECTKOro Aucka.

JBurarenaMu U ronoBKaMM ynpaenAeT 3NEeKTPOHHbIA 6NOK, pazmeleHHbIR
Ha nnare, npukpenneHHoW K kopnycy HXMJA wu cocraenaoued ¢ HAM OgHO
uenoe. InA ymeHblueHUA rabapuros 6n10ka B HEM NPUMEHAIOTCA MHUKPOCXEMb!
NOBbIWEHHOH MHTErpauUMM U MHUKpPONPOLEeCCOopbl.

AHanormyHo amcnneAm creikoska HXMJ ¢ ocHoeHbIM npoyeccopoM 3BM
OCyLEeCTBNAGTCA NOCPEACTBOM CReuuanbHOro 6noka — KOHTpONnepa, Wnu
apanrepa. B 6onblunx 3BM 3Ta CTHIKOBOYHAA annapaTypa Ha3blBAeTCA KaHanoMm,
HenocpepcreenHoe noruyeckoe ynpaenexwe HXMI soinonHAer nporpamma-
Apaiisep, NPUCYTCTBYIOWAA B COCTaBe ONEpaLMOHHOA CUCTEMLL.

HakonurenAMK Ha XecTkux marHuTHbix finckax (133 mm) cerogHa Komn-
nekryerca abconioTHoe GONbWWHCTBO nepcoHanbHbix IBM, 3a mcknioyeHnem
cambix fiewesbix. HXMA chy»mMT OCHOBHBIM ONEpPATHBHLIM JONTOBPEMEHHBIM
XPaHunetemM WHCTPYMEHTanNbHbIX W NOMNb30BATENbCKUX NPOrpamMM M faHHbIX,
Brewnre nammune HXMJA, pacnonoXXeHHoro, Kak npasuno, BHYTPU OCHOBHOrO
(cncremMHoro) 6noka mMawuHb, 3aMETHO Yaule BCero NWWb NO COOTBETCTRYIO-
e CHrHaNbLHON NamnouKe.

Npu Bkmoyenn NIOBM npoucXOAUT packpyTka AMCKOBOrO NaKeTa BHYTpW
HaKONWTENA, CONPOBOXAAEMaA XapaKTePHbIM HapacTalwMM 3BykoM. Cnaboiii
WyM OT BpalleHWA NaKkeTa ChblleH BCe BPEeMA, NOKa BKAIOYEHA MalMUHa.
flepemelneHne ronoBoK Mexay AOPOKKAMM Nerko pacno3swaTb MO AONONHU-
TENbHOMY 3BYKY WENYKOB, NPOU3BOAUMBIX LIArOBbIM ABUIaTENEeM HAKONWUTEnA,
OTknoHeHHA OT 0BbINHOA 3BYKOBOH KapTHHLI pabotbl NIBM ponxHL HacTopa-

46

KMBATb NONb30OBATENA, Tak KaK OHW MOTYT CBHAETENLCTBOBATL O NOABNEHUN
HENCNpaBHOCTEH, Tpebylowmnx HemeaneHHor o BMeLlaTeNnbCcTBa.

'M6KaR auck

JewesbiM, KOMMNAKTHLIM M A0CTaTOYHO ya06HbIM HOCKTENEM uchopMaumj
ABNAETCA rUEKuii auck (auckera). OH M3roTaBNMBaeTCA U3 TOHKOW NNACTUKOBOWH
ANEHKK C MarHUTHBIM rokpuiThem. CywecTByeT MHOTO THNOB M pa3mMepoBs
FUBKHX AMCKOB, HO (haKTHYECKMMM CTaHAapTamu Ha cerofHA cramm gea — 5,25
poiima (133 mm) ¥ 3,5 awiva (89 wmm). Bonee kpynubie 8-grolimoesie AUCKH
BBIXOAAT M3 ynoTpe6feHnA. o

Nonb3oparens mo6oi NIBM, 3a uCkwyervem pasee 410 nPOCTEHWEN,
HEeW36eXHO COMpPUKacaeTCA C TUOKUMK  AUCKaAMK. MNoaroMy paccMOTpUM
NOApOGHO KOHCTPYKUMM TWBKNMX AMCKOB yK23aHHBIX HauGonee NONyNAPHLIX
pasmepos - 5,26 n 3,5 awofima. Ouckera 5.25 groiimMa nokasaHa Ha pruc.19.

Puc.19.  KoHCTpyKumA MUHHU-UCKETHI
(5,25 morima): 1 — 3TMKETK2 (QUPMbI-U3TO-
TOBUTENA, 2 — 3aMEHAEMan YUCTaR ITHKeT-
Ka; 3 — CKBO3HOE OTEEpCTHE ANA LNUH-
AENbHOrO NPUBOAA; 4 — MHABKCHOE OTBEpC-
THe; 5 — HeTKanblii Marepuan; 6 ~ ru6KuA
AMCK C MArHUTHLIM NOKpLITHEM; 7 — BbipE3
ANA rONOBKM 3aNUCU—Y4TEHHA; 8 — nnacTu-
KOBbLI 3aWMTHbIA Kopnyc; 9 = Bbipes
3aumThl WHGopmaumy; 10 — ocsoboxaato-
wHe BuieMkyW; raGapuTHble pasmepbl guc-
Kerw 134x134x1,5 Mm

JIMCK MMeeT 6ofblioe UeHTpanbHoe OTBepecTHe, Yepes KOTOpOe OH Tpu-
BOAMTCA BO BpaWEHHWe, W ManeHbkoe BOKoBOe, Heo6Xx0AMMOoe ANA onpeseneHHA
Hayana AOPOXKM. B HEKOTOPLIX AMCKETaX ANA yeenvyeHWA cpoka cnymbul
AMCKA LEHTpanbHoe OTBEPCTHE AENBETCA C YCHAMTESbHbIM konsuom. Ha no-
BEPXHOCTH fAMCKa C OAHOA WIM C ABYX GTOPOH pacnonaraloTcA KOHUEHTpu-
qyecKHe OPOXKKU. KonuyecTeo AOpOXEK 06biuHO paeHo 40 unu 80. }

JIMCK 3aneyaraH B KOpNyC M3 NNacTHka, HanomuHalowero TOHKMIA KapTOH,
C HEeo6xoAMMbLIMM Mpope3AMu. BryTpeHHAA CTeHKa kopnyca BbiNONHEHA M3
BOPCUCTOrO HETKaHOro Marepuana, KOTOpbIii yMeHblIaeT TpeHue MEXay
AMCKOM WU KOpNYyCOM M NOrnouaeT Menkyto nbinb, nonajaloliyto BHYTPb AUCKETH,
He gaBaa el yapanarb noBepxHOCTb Ancka. Obwan TONWMHA MCKa M Kopnyca
He npestiwaeT 2 MM, Ha Kopryce WMEWTCR 3THKETKA W3rOTOBUTENA W cao:
GoaHOe MECTO ANA NOMeToK. JinA npegoxpaHeHWA oT Nbin U 3arpA3HEHHHA
aucKeTa xpaHuTcA B GymaxHoMm KoHeepre. [uck M3 kopnyca Hukoraa He Bbl:
HumaercA. Ha Kpalo AuckeTbl MMeeTCA MPAMOYrONbHbIA Bbipes, CNyKaLWmMA
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BAA 3auMTbi OT cliyyaiHoK 3anucu. Ecnm aToT Bbipe3 aakneuTtb (B KOpOGke
C AMCKETaMK NMpUNAraeTCA SMNKaA Ofbra), TO 3aMUCh Ha TAKYI AUCKETY
UIK CTUPAHUE CTaHYT HEBO3MOXHLIMU.

Ha 3TukeTke AMCKETbI YKA3biBAeTCA, KAKaR NAOTHOCTb 3anucK rapaH-
TUPYETCA K CKONbLKG CTOPOH PEKOMEHflyeTCA UCNOAbL30BATL: M0 YUCHY CTOPOH —
OfiHa ui¥ gBe, a No NJIOTHOCTK 3aNUCHU — OBUMHAPHAA, ABOMHAA M MOBLILIEHHAA.
Buguman B NpOpe3n NOBEpPXHOCTb TWOKOTO AMCKa pomxka ObiTb MaTOBOM
¥ NOuTH yepHOR. Ha W3HOWeEHHOR guckeTe B AMKMHHOR NPOpE3u MOXHO YBUAETD
BOpOXKK (TOyHEE, LApanuHbl OT NbHIK U KOHTAKTa C TOSIOBKOM).

Jluckera 6e3 GymaxHOro KOHBEpTA BCTABAAETCA B AWCKOBOA, ANMHHOK
npopesbio Bnepeft (0T cebA), aTUKETKOR BBEpX (NPW TOPM3OHTANbHOW Wenu).
MNocrne BCTaBKM BUCKETHI HYXHO 3aKPbITb 3aMOK MM MOBEPHYTL 3aulesiky
B 32aBUCUMMOCTH OT KOHCTpPYKUWM HakonurenA. Bo BpemA 3anucu ufiv yreHwua
KMHOpMaLMK AKCK BPaulaeTcA B TMEKOM Kopnyce co ckopocTtbi 300 o6opoTos
B MUHYTY C XapaKTePHLIM TUXUM LLENIECTOM UMK WuneHueM. Mpu nepemewieruu
MarHUTHHX TOAOBOK CribilHLE wenuku. Bo BpemAa paGoTbl UCKOBOAA HA Hem
CBETHUTCA flaMnouka. Ecsiu npoueccop Aonro He 06pallaeTcA K AUCKY, BpauleHue
npekpauaerca, ¥ flaMnouka racwver. bpath guckeTy criefiyeT OCTOPOXHO 3a
yribl, He THYTb B He MATb, HE KAcaTbCA CaMOTO AWCKA, XpaHUTL NpW KOMHaT-
HOW TEemNepaType B BEPTUKANLHOM NOJIOKEHUM,

Puc.20. HakonuTesnb Ha r’MEKOM MarHUTHOM
pucke puaMeTpom 133 MM, CABOEHHDLIN,
B OTAefIbHOM Kopnyce

YcTpoicTBO HakonuTena Ha rWGKOM MarHUTHOM gucke (puc.20) Takoe e,

KaK U y 60AbLIMX HOCUTENBM HA CMEHHbIX MarHWTHbLIX Auckax. OTnuuuA 3a-
KfIOYalTCA B KONMYECTBE TONOBOK, MOWHOCTM fBUraTenait B rabapuTHbIX
pasMBpax YCTpPOWCTB.

Bepyuiue (Gupmbl — M3rOTOBKUTESK AMCKET W HAKONUTENERA — WHTEHCUBHO
paboTalT Haf WX COBEPLIEHCTBOBAHUEM, MNOITOMY MOXHO OXKAATL NOABSBHKA
B 6nuxaiiluee BpeMA AUCKBT €MKOCTbI0 B JECATKM MerabaitT.

Kak yxe roBOpMAOCH, MEXAYHAPOAHLIM K OTEUYECTBEHHLIM CTaHAapTOM
thakTHueCKK ABAAKTCA AUCKETH! pasMepom 133 mm (5-pioiMoBbIE), EMKOCTLIO
360...1200 KGakt B 3aBUCMMOCTM OT UMCSIA UCTIOfNIL3YEMbIX AOPOXEK ¥ Ka-
yecTBa MarHUTHOTrO cnoA. JIMCKETH TAaKoTo pa3mMepa NPUMEHAITCA B Nepco-
HarbHbix OBM, Bornbwue puckeTbl  (8-BORMOBLIE) UCNOAL3YKTCA  TOJNLKO
B MuHK-IBM. B nocriegHee BpeMA MCNOMb3YIOTCA MUKPOAUCKETLI pasmMepoM
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89 MM U MeHee. [InA NpefoXpaHeHUA AWCKOB OT NOpYM B TAKUX BUCKETaX uC-
nosb3YeTCA XECTKWit Kopnyc (TOHKaA hracTmaccosan Kopobouka). EmMkoctb
BO-MUANUMETPOBEIX  MUKPOAUCKET (puc.2!} cocrasrAeT 720 unv 1400 Kbaur.
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Puc.21. KoHcrpykuua mukpopmckeTw (3,6 pioiima); | — nonyxecTkui
NNacTMaccoBbiit KOpNyc; 2 — TUMEKMIA MarHMTHLIA auck; 3 — MecTo anA
YMCTOK ITHMKETKM; 4 — nepekniuarefb GrOKMDOBKM (3alLMTH) 3anucu;
6 — OTBEpCTMA RBNA TONOBOK 3aNMCH=yTeHWA; 6 — merannumuackuit cep-
DeMHUK; 7 — OTBEPCTMA B METANIMYECKOM CEPAEYHUKE AfA LEHTPOBKM
¥ BpaueHun; 8 — MeTansMueckui 3amok OTBEPCTHA ANA rONOBOK (Ha npa-
BOM pUCYHKE — OTKPbHIT, NOBEPXHOCTL MCKa JOCTYIHA), NEBLK pUCYHOK —
NEPefHAR CTOPOHA; Mepebii — 3afHAf; rabapuTHbie pasMepbl AMCKETHE
90x90x3 mm

INEKTPOHHLIE KBAIUAMCKM

Mpy uHTEHCHBHOM OGWeHuyn nosbaosarena NIBM ¢ takinamu Ha  puckax
CTQHOBATCA OULYTUMBIMK 3aTpPaThi BPEMBHU HA O6GMEH C fIMCKOM — MOMCK
HY)XHOR JOPOXKKYM NO KaTasnory, NOABOA K Hel roNOBOK, COBCTBEHHO CUMTLIBAHUE
unu 3anucb. CoKpaTUTL 3TH NOTEPK MOXHO, €CIIM Pe3EPB ONEepaTUBHOR NamATY
cocrasnaer 200..500 KGaiit. B ycnoeuax ycToMYMBOTO 3INEKTPOCHAEMEHWA
OYBHb YIOGHO MOMIL30BATLCA 3NIEKTPOHHLIM  KBA3UAWCKOM, NOTOMY YTO OH
PaboTaeT B AECATKM Pa3 BLICTPEE XBCTKOTO M TMEKOrO AUCKOB W COBEPLLEHHO
6eclymHo.

Co3paHue 3INEKTPOHHOTG KBA3UAUCKA, KOTOPLI €ule HA3LIBAT BUPTY-
aNbHLIM - UCKOM, BO3MOXXHO HECKONbKUMK cnocobamu. MBpebiif, HauGonee
NpocToit — wchonb3oaart vactb O3Y C DOMOUBI0 NporpaMmbi-ppaieepa
INEKTPOHHOro Aucka. Bropolt — nNogkniouuTh CNELManbRYI  INEKTPOHHYIO
NaMATL ( OTRENbHYID NNATY MAM LEnblit BN0oK), MMUTUPYIOULYI0 3anoMUHalWMe
CBOMCTBA U onepauuk OBLINHOTO AMUCKA (FUGKOrO MIM XECTKOTO), HO C NOBbI-
WeHHoR ckopocThio. Npu paboTe ¢ KBa3MAUCKOM HEOGXOAMMO NEpUOAUYEcKH,
NpUMepHO Kaxpablii yac, 3anoMuHaTh pepakTMpyembie aifibl HA HACTOAWEM
BUCKe, MOCKONbLKY a cryyae c6oa IBM unu OTKMoyeHUA 3INBKTPO3IHEPTUM CO-
Aepxmmoe O3Y 6e3803BpPATHO TEpAETCA.

B kayecTBe Npumepa NONE3HOro NPUMEHEHUA INEKTPOHHOTO AUCKA MOMKHO
Haspartb CUTyaluio, KOTa NOSb3OBATBAII0 HEOGXOAUMO HEKUM CROMNHLIM OG-
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pas’oM NEPEKOMNOHOBATH HECKONLKO HE CAMIUKOM AAMHHEIX (ainos. Ux MoxHO
BPEMEHHO Pa3MECTUTL Ha 3NEKTPOHHOM RUCKE, TOrAa MHOFOYMCAEHHbIE ne-
peHoCH! KYCKOB TexcTa u3 OfHoro ¢aina B pyroit 3aiMyT 3aMETHO MEHbLLe
BpPEMEHH.

ONTHYECKKE HCKM

MepCREeKTUBHEIMK  YCTPORCTBAMY NAMATH, 0COGEHHO GOMLLIOKH EMKOCTH,
ABRAKTCA ONTHYECKHE AUCKN. 33 CYET NPUMEHBHUA TOHKO C(HOKYCUMPOBAHHOIO
Nyya, MCTYCKaeMOr0 MUHUATIOPHBIM MOAYNPOBOAHUKOBLIM AA3EPOM (NasepHLIM
RMOROM), YRAETCR 3HAYWTENLHO YMEHLIMTL NAOLLAfb, 3aHMMAEMYI0 HA Mo~
AEPXHOCTH AUCKA KAXALIM GUTOM MHGBOopmauuu. EMKOCTb ONTHYECKOrO RUCKA
camMoe MeHbliee B JIECATh pa3 NPEeebIaeT EMKOCTb AMCKA TOrO e paamepa
C MarH4THbIM IMCKOM UM COCTABNAET COTHU merabaiT.

MpokoMy pacnpcCTPAHEHMIO ONTUYECKUX AMCKOB NPENATCTBYET HeoTpa-
GOTAHHOCTb TEXHOMOMMM MHOrOKPaTHOM 3anucu-cTupanud. Hambonee nony-
NAPHBIE U [ELIEBHIE ONTUYECKUE BHCKM YXE HA 3Tane U3roTOBAEHWA Harnon-
HAKTCA KaKOW-TO ONPEAENEHHON MHGOPMaUMER, U UX HEBO3MOXHO nepesa-
nucatb. CyliecTByloT 6onee RoporUe AMCKN ORHOKPATHOW 3aMUCH, HA KOTOPLIE
OfIMH PA2 MOMHO 3aHECTH Nobble RAHHBIE, HO 3aTEM UX YRAETCA TOALKO Cun-
ThiBaTb. [OSTOMY B HaCTORWEE BPEMA ONTUYECKME RMCKN NPUMEHAKTCA ANA
XpaHEHWA OTHOCUTENBHO NOCTOAHHBIX CBEREHMA CMPABOYHO-3HLMKNONERUYEC-
KOO XapakTepa.

ECTb M €le OfuH HEeROCTATOK Y ONTUYECKUX RUCKOB, HE YCTPaHEHHbIRA
Ha CerofHALLHMA feHb. OH 3aKNYaeTCA B ANUTENBHOM BPEMEHW NMOMCKA HYX-
HbIX paHHbIX. CpefiHee BPEMA NOUCKA COCTABARET CEKYHAbl, B TO BPEMA Kak
paxe B HIMJ cpefiHee BpeMA NO3MUMOHMPOBAHMA TOMOBOK HE NpeBblaeT
nonei cekynpbl. Bonblioe BpeMA ROCTYNa y ONTMYECKUX RMCKOB NofyyaeTcA
M3-3a HEOBXORMMOCTH MpocMaTpuBaTh GONbLIOE YUCAO ROPOXEK W aHanuau-
poBaTb 60AbLWOR 06bEM MHBOPMaLWK , NOITOMY ANA YAYYLIEHUA XapakTepUCTHK
RocTyna TpebyeTcH  ycoBeplIeHCTBOBaTh  3NEKTPOMEXaHMYECKylo  4acTb
M NOBLICHTL GHICTPORBACTBME 3NEKTPOHHLIX KOMMOHEHTOB ONTUYECKOrQ Ha-
KOMUTENA.

PasmeweHue uHPopMayuu Ha mazHuTHoM Oucke. Kak yxe oTmevanochb,
BCA NOBEPXHOCTb AUCKA PAa3feneHa Ha KOHUEHTPHUYECKME  ROPOXKM, KOTOpLIE,
B CBOW OyYeEpelb, AENATCA Ha GAOKM MAKM cekTopa. Pa3buBka gMCKa Ha 3TH MEN-
nME YYACTKM, NPOBEPKA MX NPUFORHOCTM RIIA XPAHEHWA MHPOpMauuKn, oT6pa-
KOBKA NNOXMX Y4aCTKOa OCYLECTBAAETCA Ha 3Tane NoAroTOBKM HOBOIO AKUCKA
K 3KCnNyaTauuu. ViHOrla TakaA ROArOTOBKa AENaeTCA (pUPMOA-M3rOTOBUTENEM,
a yawe — CamMuMM NONb3OBATENEM C NOMOLYLI0 NPorpaMm (OPMATUPOBAHUA,
EXORALMX B COCTaa ONepauMoHHON CUCTEMDI.

YUcno ROPOKEK M CEKTOPOB, RNUHA cekTopa B baiiTax 3aBMCAT OT KOHCT-
PYKUMM HAKOMMTENA U pexnma dopMaTvpoBanuA. Kak npaauno, cywecrsyeT
BO3MOMXHOCTb OTOPMATUPOBATL OAMH M TOT XK€ HOCHTENb HAa HECKOMbKO
€MKOCTEH, MEHAA YUCAO ROPOXEK, CEKTOPOB M o6beM cekTopa. Tak, pBYCTO-
ponHue 133-MUNAUMETPOBLIE AUCKETH! ABOWHOK NAOTHOCTH (DD - double
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density) moxHo oTgopmaTupoBate Ha 360 K, T.e. opuHapHylo NAOTHOCTL, NpU
3TOM Ha Kaxgo# ee cTopoHe GypeT 3aBefieHo No 40 ROPOXEK, COREpKalmUX
no 9 cextopoB pa3mepom a 512 GalT kaxapih (3T0 Hanbonee CoBMECTUMbIN
thopMaT, NoppepiuBaeMbiii Ha Bcex NIBM - awanorax I1BM PC.) uam wa
720 K 3a cyeT yABOEHMA YMCNA [OPOKEK. A BCAU TMO3BONAIOT KOHCTPYKUMA
HaKOMUTENA N KA4YeCTBO MarHUTHOrO CAOA, EMKOCTb AUCKETHI MOXHO ROBECTH
po 1200 K, yeennume go 16 yncno CEKTOpoB Ha ROPOKKE.

B npouecce ¢opMaTUpoBaHMA Ha HYREBYI0 ROPOMKKY 3anMCLIBalOTCA
CBEREHUA O NAOXMX CEKTopax. B panbHErWeEM oHM HE Y4yaCTBYHOT B XpaHEeHWUW
nHpopmauumn. Ecnm e cama HyneBas ROPOXKKA OKAXETCA C REHEKTOM, TO
TakaA pMckeTa anA pabothl He ropnTcA. Ha Hyneeoit popoxke OC ¢opmupyeT
KaTanor AUCKa, 3aHOCA B HEro MMeHa (painos, nx pasmepbl U gaTel CO3RAHNA,
CBEIEHNA O 3aHATBLIX CEKTOpax, MX HayYanbHbiX afpecax, HOMEpa CBOGORHBIX
cekTopoB. Mo Karanory gucka oCywecTBAAKTCA NOMCK U CYNTHIBAHNE AAHHLIX.

Hakonutenu Ha marHuTHoi nente (HMI)

3anoMuHaowmMe yCTpOWCTBA HA MarHWTHOW NEHTE ABRAIOTCA Tpaauuu-
OHHBIMM B MEPEYHE CPERCTB BLIYUCAMTENLHOR TeXHuKkM. B cocTaB cpegumx
1 Gonbwux IBM HMJT BXORAT 06A3aTENLHO M B HECKOALKUX 3K3EMNAApax. ITo
OBbLRCHAETCA REILEBU3HOR W CPaBHUTENLHO GONbLIOW EMKOCTbI0 HOCWUTENA.
HakonnTenn Ha MarHMTHOW NEHTE BbINYCKAKTCA a0 MHOMECTBE MOAWpMKa-
UuiA ~ OT FPOMO3RKUX WKA(HoB RO MUHMATIOPHLIX KOPOGOYEK, YMELAOWMNXCA
Ha nagoHM. MHorME paguoNGUTENM KMCNONL3YT GHITOBLIE MarHUTOHOHBI
B Ka4yecTBe HAKOMMTENA MHBOPMaUMM RNA NEPCOHANLHOIO KOMMbIOTEpA.

OCHOBHLIM  HEACCTATKOM MarHMTHOW SIEHTHl KAaK HOCUTERA AaHHBIX
ABNAETCA GONbLIOE CpefiHee BPEMA [OCTYN3, T.e. BEAMKO BPEMA MOUCKA
M NOARBOJIAa K MArHWTHON rONOBKE HYXHOIO yvacTKa HOCMTERA WHbopmauun.
Y106bl HaNTH KAKOM-TO TEKCT, PACTONOKEHHEIW HA APYrOM KOHLE NEHTHl, ee
HY)HO BCI0 NepemoTate. Mpu Gonbloii pnuHe neHTH (Hanpumep, Ha EC IBM)
Ha 3TO MOXET TpaTuThCA Gonee 10 MuuHyT.

Haubosnee pacnpocTpaneHHbiM CTaHAapTOM B Halle CTpaHe ABNAETCA
MarHuUTHaA neHTa wupuHoi 12,7 mm (0,5 aliima), KOTOpPaA WUPOKO npume-
HAETCA Ha MawuHax cemeiicTs "Inbbpyc”, EC u CM. Ha neHte dopmupy-
€eTcA 9 LOopoXekK, M3 KOTOpLIX 8 ABRAKTCA MH(POPMAUMOHHBIMK, & REaATan -
KOHTpOAbHON. TIo WKpUHE AEHTH NOMELAETCA poBHO ofimH GaiiT. MpoponbHan
MAOTHOCTB 3anNMCyH 3aBUCUT OT KauecTBa (heppoMarHUTHOrO CNOA U COCTaBNAET
8 (nonmnkeHHan), 32, 63 (NoerileHHaA) U 246 GUT HA MUNTUMETP AAMHBI ROPOIKKU.
Yawe BCEro NPMMEHAETCA NAOTHOCTL 32 GUT/MM.

B nocnephne ropbl a pamkax EC IBM nossunuchk HakonuTenu ¢ nioT-
HOCTHIO 3anucu 63 GUT/MM. 3HAYUTENLHOrO MOBLIWEHWMA MAOTHOCTM YAaNnoChb
ROGUTLCA LEHOW OTKa3a OT CTapT-CTOMHOrO PEeXMMa ABUKEHWA W nepexopa
K pexumy "6eryweir” (stream) newter. B 3TOM pexume neHTa He octanap-
NUBAETCA HA KaxaoM GAOKE RAHHLIX, @ RBMIKETCA HENPEPLIBHO C NOCTOAHHOM
CKOpOCTbI0. TaKoi peXxuM XOopoLIo COrNAcyeTCA € “BLIrpy3Koi” COREpPHMMOro
pucka GonbLIoh eMKocTH, noatomy HMIT ¢ 6Geryuieit neHTod NPUMEHAKT RNA
3aWMUTH MHPOPMALMK, PACNONOKEHHON HA KECTKMX AMCKaX. 51



HaKonWTENM Ha KACCETHOW MarHWTHOW NEHTE HaxOfRT WYPOKOE npwme-
HEHWe FMWL B NpocTednx GuToseix MIBM B KauecTee OCHOAHOM aHelwHen
NaMATH NpM NONHOM OTCYTCTBMM [MCKO@bIX HakonuTened. KacceTHble Hako-
NHTENM CTapT-CTOMHOrO PEXMMB U pexnMa Geryijel neHTbl NPUMeHATCHA
B M3BM gnA pa3srpy3skn XecTknx anckos. EMKOCTS KOMNaKT-KacceTs! @ Takux
HMI cocTasnAeT fecATkM Merabaiit. B Basosylo koHburypaumio nepcoHansHom
ABM HaKkonMTenu Ha MarHWTHOW NEeHTe, Kak NpaBuio, He BXOAAT.

OnTnyeckne craHepbl

Beog nepenyHOd MHGOPMAUMKM G PasNMYHBIX [OKYMEHTOB & NaMATh
MaluHLl yaue acero NPOM3BOAMTCA BPYYHY:0 NOCPefCTAOM Knaauatypbl.
3T0T HM3KONPOW3AOANTENLHLIK, He TPebylolinid oCoboK KBanudMKauuK Tpya
MOXHO 3aMeHNTb Ha Bonee 3heKTUBHLIA NyTEM NPUMEHEHMA CheuManbHBIX
YCTPOWCTB, Ha3blaaeMbIX CKaHepamM, KOTopsie NO3BONAKT CYUTHIBATL Nobuie
TEKCTHI {KPOME PYKOTMCHBIX) C XOpOLLEe# CKOPOCTLIO NOPAAKA COTEH CMMBONOB
a CekyHay.

HeKkoToptie CkaHeps! CBOMM BHEWHWMM aufoM HanoMuHaKT doToyBe-
NMyMTens: Haj HeGONMbIIMM CTONMKOM, Ha CTOWKE, yKpenneH oOnTHYeCKMiA
npubop Hanogobue MWHMATIOPHOIA TeneawsuoHHOM Kamepol. B koMnnekt
CKaHepa BXOAWT NporpaMMa-aHanusartop, abilenfiowan Ha none M3 caernbix
M TEMHLIX ToyeK obpa3bl §yka, uubp WM APYrMx CHMBONOB M NeEpefialoulaf
a namMAaTe 3BM ux kogasl. Takod aHanu3atop a NpUHUMNE MOXHO “HayyuTs”
pacnosHaaars NioGoi wpupT nioboro anaanta. pakTMYECKN [OCTATOYHO,
yT06b! CKAHEP MOr yuTaTb OLHOBPEMEHHO 3-4 WpMdhTa HA OHOM MIKM gayx
A3vikax (angaeutax). CoapeMeHHble BapWaHThi CKaHEPoB MPHUCNOCOGNEHS!
K "06yyeHHI” HE3HAKOMBIM WpPKdTaM NpAMo a npouecce pabots. JAnA atoro
fOCTATOYHO BBECTM C KNaavaTypbl CHMBOSb, CODTBETCTBYL{NE 3PUTENbHLIM
obpasaM, "yaufieHHbIM” aHanM3aTopoM npy “yteHWn” nepebix Byka Tekcra.

3apy6exHbiMM grpMamMi BHINYCKAOTCA PasHbie THMOLI CKaHepoB, B TOM
yncne manorabapuTHble, NO GopMe NOXOoXMe Ha "Mbiws”. TakMM CKaHepom
HY»HO 20fMTL NO CYUTHIAaEMOMY TEKCTy. CKOpPOCTL BBOfla NEYaTHOro TEeKCTa
COCTaanAeT fEeCATKM CUMAoNoB a CeKyHay.

Crnegyet NOAYEPKHYTb, YTO PeyYys NOKa MAET O YTEHMM MMEHHO nedyaTHoro
TEKCTa, MMEIOero B npefeNax fIoKyMeHTa (MKCMPOBaHHbIE anf W pasMep.
WcecnegoeaiMA M pa3paboTkM Mo pacno3HaaaHni pyKONMCHOro TEKCTa elle
HaxXOfATCA a CTaAMM 3KcnepumeHToB. JloCTHMrHyTHIH npoueHT (80...90) npa-
aunLHOro y3HaaaHuA flaxke MpW akKypatTHOM Noyepke He NOo3BONAET CYUTaTb
TaKoe KayecTao NpMEMNEMbIM AR MAacCOBOro MOBCEAHEAHOro NPUMEHEHWA,
Kpome Toro, cama noTpeGHOCTL BO 3a0fie PyKONMCHOrO TEKCTa CO apemeHem
[IONXXHA COKPALlaTLCA MO MepPe OCHAEHUA npow3aoguTeneid WHbopMauum
(Ppowa roaops, BCex NUWYLMX NOgel) nepcoHansHeiMy IBM v TepMyHanamuy
fonbwmnx MaLmH.

KpomMe uTeHMA neyaTHoro TEKCTa CKkaHeps! 06ecneynaaloT BBOf pacTpOBbIX
n3ocGpameHnii — pucyHkoa, doTorpagdui, kapiue (pnc.22). AnR ckanepoa ato
6onee MPOCTOW peXWM, YeM BBOA M pacno3HaaaHWe TEeKCTa.
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Puc. 22. HacTonbHbli ckaHep Puc. 23. PyyHoi ckanep

PyyHol ckaHep ("handy scanper”, puc.23) oxeaTuiBaeT NON.Cy YTEHMA,
wupuHoi 10,56 <M, MakcumMansHoe paspelleHMe, 3aancAliee OT CKOPOCTM
ABMXXEHMA CkaHepa, coctasnAet oT 4 go 16 Toyex Ha mMunNIMMeTp nyTW. Tpe-
6yemMbiii  MMHMManNbHHIA 06beM oNEepaTMBHOW MaMATHM COCTaanfeT oKono
400 K&a#r. Mporpamma, ofCRyxmaaoumas CKaHep, No3acnfeT nepemeliarts,
nosopayvears, Macwiabupoaarte no NGO koopanHaTte ¥ yianaTh gparMeHT Ll
n3obpaxeHun, Haknaauiaats Ha w3obpakeHWe TeKcT, KoMmbuHMposath dpar-
MEHTb! HECKONMbKNUX M306PaXeHWH, MHBEPTMpOaatTb KaPTHHKY (NEpeBofnTL
no3uTHa B HeratMa u Hao6opoT) U MoaMMUMPOBATS €€ C NOMOLLBIO "MbiK”,
3aNMCHaaTth HA AMCK W CuMTHIAaTh € Hero. ONTMYECKME CKaHepbl TaK e,
KaK M ablCOKOKayeCTaeHHble NPWHTEPHL, CTAHOAATCA HeNpeMeHHOW npuHag-
NEXHOCTLIO HACTONbHLIX U3aTENLCTB.

MaHMIYNATOp "MbiL”

CpaaHUTENbHO HOBHIMK NeputhepHiAHbIMA YCTPORCTBaMK, NORBHBLIMMUCA
Bnepatie B cocTape nepcoHansHuix JBM, ABNATCA CneuMansHuie MaHuny-
PATOpL! TWPa "Mbiws” (‘Mouse”, pnc.24), “pyuka” ("mworcTnk”, ”foystick”,
puc.25) n "wap”. OHn npeHasHayeHsbl ANA NepeMetleHnA Kypcopa Ha inchnenx,
MMeloIMX rpadmyecknii pexuM paboTbl, No NIOGOA TpaekTopuu U G NOGOH
HyXHOW CKOpocThio. OBbiyHbIE K/IaBMWKH-CTPENKY, MO3BONAKWKE [IBUraTh
Kypcop a nio6ylo no3vuuio, T.e. N0 ropu3oHTanu, nboA CTPOKH, T.e. NO Bep-
KA, andasuTHo-uMpPOBOrc gMcCNnef, He rofifTcA ang  rpadmyeckoro
n3obpaxeHna. Ecnu Knaemwa-ctpenka 3a OfHO Hayarna CABUraeT Kypcop
TONLKO B BEPTMKANLHOM WM rOpM3OHTaNbHOM HanpaeneHWM Ha OfiHY TOYKY
aKpaHa, TO CKOMBKO NOTpebyeTcA Haxatui anv nepemetiieHnA Ha 300 Toyek
ro famaroHanu ? A ecnn Kypcop "6eXnT” NPy HaxaToi Knasule, To KaK MEHATL
erc ckopocth? YfoBRAETAopUTENbHLIM ABRAAETCA aaToMaTWyeckoe nnasHoe
HapacTaHWe CKOPOCTH NMPW [JIMTENLHOM HaXaTtMi KnaeuwK-CTpelikn. Ho n 3to
HEe COBCEM TO, HTO HYXHo. 53



Puc.24. MaHunynaTop "Mbilib” € TpemA
KHONK aMun

Puc.25. ManunynATop “AMOHCTMK™ C
KYpKOM ¥ KHOMKOW ANR KOMMBIOTEPHBIX
urp

HawGonee yjaayHbiM TEXHWYECKMM pELIeHMEeM RBUAOCL NPUHUKNUANLHO
HOEDE YCTPOHCTEO yMpaeneHuA KypcopoM, KOTOpOoe 3a Ceoe eHeLIHEee CXOACTEO
fONywMno HasgaHue "Mblub”. CyTb ero AeHCTeus 3aknioya€TcR B TOM, 4TO
KypCOp Ha 3KpaHe NOBTOPRET €ce fepemelienus, koTopbie nonbioearent
Aenaet, fauran “Mbilib” 0O CTORNY WAK no6GoH Apyroi rnaakod NOBEPXHOCTH.
CaMm kypcop rpadmueckoro pexuma ¢opmupyeTca nporpaMMoi ¥ 4acTo
fnpeacTaBnReT cobol cTpenky, oCTpue KOTOPOW ykasbieaeT kak pa3 Ha pac-
cMaTpUBaEMYI0 TOYKY.

naBHol AeTanbio "Mbilui” RENAETCA HeGONbLIOH Wap, BpalleHke KoToporo
B pa3sHble CTOPOHbI OTCheXueaeTch cneuManbHoi cuCTemol, nepejaiouien
M3MEHEHHR KOOPAMHAT NP NepeMeuleHr MaHMNynaATopa. [InA npeAcTBpaLLeHuR
npocKanb3bleaHuA Wap yTAXKENEeH W NOKPLIT PE3UHOIA, 2 B KOMNNEKTE C "MbilUbI”
MMEeTCA LepoxoeaTan NoAcTaBouka, CKOPDCTL NepeMelyeHitn "Mbilik” MOXeT
GLITh NI060#, KO3 GOHUMEHT nepefayu (OTHOLIEHKE ANWHLI Ny TH "Mblln” K gnuHe
nyTM Kypcopa) NErKo peryaupyeTchR M3MeHeHMeMm OfHOro W3 NapamerTpos,
3ajaBaeMbix B Apaiieepe "Mbilum”,

Ha kopnyce "Mbilui” MMEITCA iBe MM TPM KHONKM, NO CEOEMY HasHaueHuio
aHarnoruyHble Haubonee uacTo ynoTpeGnAeMbiM KraeuiaMm MWCNONHEHWA
(TaKuM, kek “enter”), "Mplwb” noACoeANHRETCA nubo K knasuatype, MMerLLeH
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pasbemM U BCTPOEHHLI ajanTep, nMbo k OCHOBHOMY 6noky N3BM Takke uepe3
apantep. AInR pabothl ¢ "MblLbK” HEOGXOAUM 0COGLIM NPOrpaMMHbIA Apaieep,
COOTEETCTBYIOLUA €€ KOHCTPYKUMM.

MHorue coepemMeHHble NporpaMMHble CPeACTBa, paCCYMTaHHLIE Ha Mac-
€0aoro nNonb3oaatenf, NPUCNOCOGNEHbl K ynpaeneHuid NoCpeicTeoM MeHio
v "Mbium”, B andaeuTHo-uudpoeom pexnme paboThl AMCNNER Kypcop "Mblwim”
npeAcTaBnfaeT cobGoW LBeTHOM NPAMOYrONLHWK, KOTOPbIR AWCKPETHO, fipbiran
C CMMEDNa Ha CHMBON M CO CTPOKM Ha CTpOKY, [BMIETCR NO 3KpaHy.

ManunynaTopbl “pyuka” u “uwap” no CBOeMy Ha3KaYeruio HUYeM He OoT-
NHYalTCA OT "MbiwK”, B HUX nuwe HECKONbKO MHOM cnocob npeobpa3oBaHUA
[BMMEHHUR DYKW 4enoeexa B nepemeuleHwe kypcopa. B cdepe npogeccuo-
HanbHoro npumeHerus N2BM “pyuka” u "wap” UCNONB3YIOTCA PEAKO.

Kopupyowmit nnasuet

PacnpocTpaHEHHbIMK CPefiCTeaMu BBOSY TakMX rpaduyeckuMx AaHHbIX,
KaK YepTexH, CXembl, NNaHbl, ABNAIOTCA KOAWPYIOLME NRaHWeTH (AMruTai3epsl,
ckonki). MNnaHweT cocTout (puc.26) M3 NNOCKOHK NaHenu M 4YyaCTBUTESbHOro
3..8MEHTA — BU3MPAa, e KOTOPLIi BCTPOEHb! flyna u HecKornbko KHonok. B ueHTpe
nynbl FOPU3CHTANbHOW M EeePTMKANLHOW NMHMAMKM HaHEeCEeHO nepeKpecTHe.

Puc. 26. Kogupytowmii nnaHwet (aurutaiisep)

Busup coeauHnetca ¢ nanenbio kabenem. NaHenb umeeT POEHYI0 NOEEPXHOCTL
AR yepTexa, Noji KOTOPOK pasMeLleHbl 3INEKTPOHKLIE AATYMKK, onpefienflume
NonoxeHve Bu3KMpa Ha NoeepxHocTH ¢ owwMbkon He Gonee 0,1 mMm. Mpouecc
BBOAA AaHKbIX COCTOMT B TOM, YTO NEPEKPECTHE NyNbl COEMELaT ¢ TOYKOH
U3noMa UNK NePeceueHnn NUHUA K HAXUMAIOT KHONKY Ha eusvipe. KoopanHatb
ToukiM nepefaTCA uepe3 nNporpaMMmy-apaiisep e namrTb IBM. [locrego-
BaTenbHo oGXOAR Takue XapaKTepHbie ToukM, BEBOAAT Habop KoopauHat, non-
HOCTbIO onpeaenAlowMx YepTex. 3TOT NPOLECC ABMAETCA OGPaTHLIM NPOLECCY
BblBOfla BEKTOpHOr~ M3oGpaxeHuR. B ApyroM BapuaHTe nnaHuleTa wMeeTca
YYECTBUTENbHbLIM 3NEMEHT € BMuie KapaHjalla, OCTpMEM KOTOPOro KacaloTcA
Touek yepTexa.

L



AJITOPUTMU3ALIUA U 3ANUCH NPOrPAMM

O3HaKkOMMBLUMCL B NPeAbIAYIMX pasaenax ¢ TEXHUYBCKOW 6a30i, B 3ITOM
M chnepywwmMx ABYX pa3fbepemM OCHOBHBIE 3NEMBHTHI Mpouecca nporpamMmu-
poBaHWA U pelwsHWA 3apay Ha IBM. TpaguumoHHO OH BKMoYaeT B CB6A Cne-
Aywwee: NOCTAHOBKY 3afayn, anropuTMM3aumio, 3anNucb anropuTMa Ha A3bike
nporpamMmMupoBsaHuA (KOAMpoBaHWe), BBOA WCXOAHOW NpOrpaMMbl B MawwuHy,
OTRafKy, TpaHCAAUMIO ¥ ucrnonHeuwe, Mo xoay aena yutatens NoAyuut npep-
CTaBNEHME O TEKCTOBLIX pEfakTopax, NpuyeM GONee LWMpOKOE, YeM 3TO Tpe-
6yeTtca npu pabote ¢ nporpaMmoi. Kpome Toro, 3fect xe 6yaeT paHo cpas-
HEHNE OCHOBHBIX KOHCTPYKLUMIA HECKONBbKMX MOMYNAPHBIX A3LIKOB MNporpam-
MWpOBaHWA,

Ha HayansHOM 3Tane — nocTaHOBKM 3afiayy — Mbl ONr0 33a[EPXKUBATLCA
He 6yaeM, Tak Kak ANA MENKWX MPOCTHIX 3a4aY HA NpakTUKe OGLIYHO HWKAKOW
opmanu3aumM He MpoBOAAT, a 3a CAOXHBIE 3ajayn HayuHawuemy npor-
pammucty GpatecA He cnepyet. ®opmynupya 3ajaauvy, chegyeT pobusartbcA
NONHOTHI, HENPOTUBOPEYMBOCTH, OHO3HAYHOCTH W BHINONHUMOCTH €€ YCRNOBWIA.
Heo6x0oaMMO NOMHMTB, YTO MawwHa —~ 3TO GLICTPHNW, aKKypaTHLIW, TOYHLIW
¥ BMECTE C TEM COBEPLIEHHO TYNOW MCNONHUTENL: HENB3A PACCYMTHIBATL Ha TO,
yTO Npy peweHwy 3agayu IBM MoxeT o yeM-To “goraparteca”, yto-TO “C006-
pa3utb” U 1.1. CoobpaxaTe NPMXOANTCA YENOBEKy Npu CO3aaHWKM NporpamMMebl.
M3 octanbHblX 3tanos Havwbonee CROXHLIMWM B TBOPYECKOM OTHOLIEHMKW Aa-
NATCA aNropuTMKU3aLIMA W OTNAAKA NPOrpaMMBl.

OcHoBHaA TpyAHOCTL MEpPEXOoAa OT MOCTAHOBKM 3afaiy ¥ NETAnbHOMY
anroputMy (anropuTMM3auvM) 3aknyaeTcA B TOM, YToGH MEICNEHHO nNpep-
CTaBuTh U 3anucaTth 6e3 oWnBoK acl NOCRefOBATENLHOCTE AENCTBUIA MawmnHbI,
KOTOpble HEOGXOAWMBI ANA NONYYEHWA npasvnbHOro pewenwA. OnbiT asTopa
nokaswiBaeT, 4To YyAOGHHM BCMNOMOraTentHeIM MpUEMOM Mpu nepexoae
OT MOCTAHOBKM 3afayu K anroputMy ABNAETCA HArnNAfHOE CXeMaTUYecKoe
u3aobpaxkeHwe Mpouecca npeotpa3osaHvii (NepeMeweHuid, nepecraHoBOK
1 T.J.) 06bEKTOB, BXOAAIWMX B ONUCaHHYI0 B 3afiaje CuTyauuo. Takoe HarnAgHoe
pasbACHEeHne "anA cebA” no3BonAeT un3lbexaTb MHOFOYMCAEHHbIX OWMWGOK,
KOTopble BCErpa NOABMNAKTCA NpU anropuTMU3ALMK CKONBKO-HMEYAb CROXHOM
3apayn "B yme”. Ucnonb308aHWe MIBECTHOrO METOAA GNOK-CXEM pEKOMEHAaYIOT
JANEK0 He BCE CMEeUManuCTEl, NOCKOMLKY GNOK-CXEMBbI JOBONBHO abCTPaKTHEI
M Mano NoMorawT Haubonee CNOXHOMY TBOPYECKOMY Mpoueccy — ¢opmu-
pOBaHWI0 OCHOBHOW maewn anroputma peweHuA. bonee yaoGHEl B 3TOM OTHO-
LIEHWM, KAK MBI CYMTAEM, PUCYHKW, Ha KOTOpbIX M306pa)aloTcA: a) OCHOBHbIE
o6bekThl (3nemMeHTHl) 3apauyu; 6) ux obo3HavewnAa B Gyayweil Nporpamme;
B) AEWCTBMA MO M3MEHEHWID M NEepeMeweHnio O6LEKTOB; r) HayanbHoe, npo-
MEeXyTOYHbIE ¥ KOHEYHOe COCTOAHWA (PacnonoXeHWn) o6LEKTOB.

MoAcHWM ckasaHHoe MpoCTHIM MpumepoM. BosbMeM w3BeCTHy 3apavy
O BOMKE, KO3€ W KanycTe, KOTOPbIX YENOBEK C NMOMOLLLI0 ManeHbKoW NOAKW
NONXEH NepeBe3TH C 0AHOro Gepera peky Ha ApYroW, He oNyCTWB NpyU 3TOM,
yTO6LI KO3a Cbena KanycTy unu BonK — Ko3y. OGO3HaYMM ABMXKYLLYIOCA NOAKY
C YenoBeKoM CTPEnKoW BREBO wnv BNpaso, a BONKA, KO3y U KanycTy — COOT-
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seTcTeBHHO B, K3, KM, UcxoaHoe cocTtoAHMe 3apjaun: BCE Ha NBBOM Gepery.
MNepeos asWcTBMB: B NOAKB BE3yT Kko3y. HeTpypHo porapateCA, 4T0 B ABYX
OCTanbHbiX BapuaHTax Hayana ebiNONHeHWA (OCTATCA BONK C KO30M MnM
K03a C KanycToih) KTO-TO KOro-To CbepaeT, T.e. GyfeT HapylleHo ogHO M3 ycC-
noeuii 3apaun. CoCcTOAHKA, KOra Roaka HaxoauTcA y 6epera, 6yaeT NokaswiBaTte
B CTpOKax OAHO nog ApyrvmM. Mexxay CTpokamu COCTOAHMA M306pa3umM CTpenky-
[ENCTBME C NEPEBO3MMBEIM OBLEKTOM.

Cxema pa6oThi KommeHTapwii '
B,K3,KN HavyanbHOe NONOXEHUE; BE3TU MOKHO TONBKQ
K3 KO3y
—-——>
B,Kn K3  nocne nepsoro nepesoza
6 [R—
B,Kn K3  nocne o6parHoro "nyctoro” peiica
KR
—— Be3eT Kanycty
B K3,KM octaBnATe ko3y ¢ kanycroli Henb3a!
K3
< -— ®03y ofpartHo
B,K3 Kn Tenepp HyXHO BONKA BE3TH K KanycTe
B
—_—>
K3 . KN,B ocranoce cve3pute 3a Ko30M
&« — —
K3 K3
— — >| KN,B,K3 sapaya pewena

U3 cxeMu BUAHBI BCE HEOG6XOAUMEIE JEHCTBMA (MX CEMB), HE HAPYWIAWME
NOCTABAEHHLIX YCNOBWIA, KOTOpLIE CREAYIT MO NOFWKE M3 HAyanbHOro CoC-
TOAHNA W BCEX NPOMEXyTOYHbIX. KOHEYHo, TpeByeTcA HeKoTopoe TepneHwe,
4TO6H M3o6pa3uTe BCE npomexyTouHbie cocToAHuA n BCE HyxHbe felicTeuA,
Ho, rnApa Ha nopo6Hyo cxeMy, ropasfo nerye 6e3 owMEOK HanucaTkb npor-
pPaMMy. 3aMETUM TaKXe,uTO Ha pUCYHKE NpepenbHO YNPOWEHHO MOoKa3aH:l
nopaka W 4enoeek, NOCKONbKY ANA MOWCKA PEWEHWA 3ajaun WX AEHCTBUA Mo
NEpeBO3KE [OCTATOYHO M306Pa3NTL CTPENKOi.

Cnepyet o6painTb BHUMaHWE HA OfHY BaXKHylo AETanb. Kommenrapuii,
MOMEWEHHEIN CrpaBa, — 3TO MOYTH FOTOBHIA AaNFOpPUTM peLIeHWA 3afauw, 3a-
MWCaHHLIA Ha OGBIYHOM A3bIKE. ECAM €ro HEMHOro NONpaBWTb, TOYHO 0603HaYan
KAXJIOE pedicTene, To NoAYYWTCA 3anuch, KOTOpYI0 Ha3blaalwT NcesaoKoAoOM.

lNocTpoenne anroputma MOMXHO HauwHaTh C pUCYHKA, NCEBAOKOAA WAW
TOFO ¥ ApYroro sMecte. XoTenocb 6bl TONbKO NOAYEPKHYTB, YTO MCEBAOKOJ
elwe MEeHee HarmnageH, YBM Grok-Cxema, fa U NONHOCTLY NEepPBNMCLIBATL €ro
Np¥ W3IMEHEHUN anropuTMa — 3aHATUE YTOMMWTENBHOE.
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Pa3bepem elue OpMH NPOCTOM, HC Gonee peansHuid npumep. MycTs nme-
€TCA MNOCNEROBATENbHOCTL KAKMX-TO OAHOPOAHLIX 3neMeHToB (umcen, 6ykB
w T.n):. R[1]), R[2), R[3)..,R[N). HeobxoaMmMo nepecTaBuTb 3INEMEHTLI
B 06paTHOM NOpAAKE, UCMONb3YA KK MOXHO MeHble NaMATH (T.e. BCNOMOra-
TEeNbHbIX nepemeHHbix), — R[N], R[N-1],..,R[3], Ri2]}, R[1]. BnA Hauana
3aMeTHM, 4yTo ecnu N ~ HeYeTHOe, TO OfUH INEMEHT — UEHTPanbHLIA — HUKYAa
NepecTaBNATbL HE HYXKHO, OH BCE PABHO OKaXETCA Ha TOM e CAMOM MECTe.
fipn yethom N Hapo nepecTaBnATbL BCE 3NEMeHTH. Bo3bMeM B KavecTae
nocnegoeavencHocren cnopa KHUFA w KINAZL. N3o6pasum oba (ueTHblM
M HeueTHbIH) BapuaHTa peleHMA 3agaum (pnc.27). Lindpbl B KpykKax — aTo
nopagKoasie HoMepa fencTBui. Knetku ¢ GykBamy — Aveikv (TouHee, GaiThi)
naMAaTH. HanomMHum, yto B namaAtM 3BM XpaHATCA He camu M306paxeHuA
OYKB, @ uX KOpbl.

1 2 3 4 5 1 2 3 4
r|a

‘nnn
o\Ye

UCXOpHOE COCTOAHME

nepeas NepecTaHoBKa

X l IPOMEKYTO4HOE COCTORHME

annnn
Y6
s[+] s[]

nannnnann
1 2 3 4 5 1 2 3 4
Pvc.27. Cxema NEpecTaHOBKM NOCHEAOBATENLHOCTEH Gyka B O6patTHOM
NOpAgKE
3pech nokasaHbl Ba BapMaHTa maccuBa: R [1:5] u R [1:4). B kauecree
npomexyTtouHor (6ycgepHoli NepemMeHHOR) WMCnoNbL3yeTcA nepemMeHHan S. U3
pvc.27 BUEHO, 4TO Hafo ChenaTb BCErc 2 rnepecTaHoBkW 3a 6 pedicTBui npu
obvemMax maccvBa 5 u 4 anemenTa, T.e. ecl¥ pasmep mMaccuea pased N, 1o
YMCNO NepecTaHoBoK P MoXHO nonyuuts, nogenus N Ha 2 v oT6pocus gpo6Hy0
yacTb. Bo MHOTHX A3bIKAax ecTb ¢yHkuma ENTIER:

BTOpaa nepecraHoBKa

pe3ynbTarT

P:=ENTIER(N/2 + 0.1);

Benvuwda 0.1 poBaeneHa gnA TOro, 4ToGbl NOCRE ZENeHWA Uenoro YeTHOro
Ha 2 NonyuYMBLUEACA BELLECTBEHHOE 3HAYEHWE, HEMHOrO 6oNblie MM HEMHOTO
MeHblle, 4YeM TOYHOE Lenoe YacTHOe, CTano 3aaefoMo 60Mbile 3TOrc uenoro.
Torga or6pacuiaaHnemM gpo6HOW yacTv npu nw6GOM nonoxurensHoM N acerga
6yneT nonyyaTbCA NPaBUNbHLIA pe3yNbTar. IToro xe ahheKTa MOXHO AOCTHYD,
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€CNY MCrIoNbL30BaTh Onepaumio feneHuA 6es ocrarka. 3pech OHa He ynoTpe6-
neHa, NOTOMy 4TC B pasHbiX A3blKax 0603HaYaeTCA HEORUHAKOBO.

Coctaeum Tabnuuy WHAEKCOB ANA YETHBIX M HEYETHLIX cnyyaeB. Tenepb
He CoCTaBMT Tpyga, MMAfA Ha puc.27 1 B Tabnuuy, 3anucars onepaTopel ne-
pecTaHOBOK ANIA HEYETHOTO M YeTHOTO CNyuaeB.

Homep nutepel, | Homep 3amelyarnyen
KONMPYEMO#A B nuTepbl
ydep HEYETHbIN  YeTHbIN
5(N) 4(N)
2 4(N-1) 3(N-1)
HeuetHuii: S:=R[1}; R[1):=R[5) RI[5]:=S; (nepean)
S:=R[2}; R[2]:=RI[4}; R[4]:=S; (svopan)
YeTHbIN: S:=R[1}; R[1]1:=R[4]; R[4]:=S; (nepean)
S$:=R[2); RI[2]:=R[3]}; REB]:=§; {BTOpan)

YeTHbIM ¥ HEYeTHbIM cnyyad Huyem He ByAyT OTNMYaTbCH, ECNK BMECTO Mak-
CHMAanbHbiX 3HaveHui (4 v 5) VHEEKCOB NOACTaBUTL nepemetyio N

S:=R[1}; R[1]:=R[N}; R[N]:=S; (nepsar)
S:=R[2}; R[2):=R[N-1}; R[N-1]:=S; (aropan)

Ecnu Maccve MMEET 6onbluui pa3mep, TO noHagobATcA ewe nepecra-
HOBKM:

S:=R[3} R[3]:=R[N-2} R[N-2):=§, ...

HeTpygro fOragaThCA, YTO BCe NepectaHoBKM 6ysyT BIFMARETL CRVHAKOBO,
€C/M BMECTO KOHKPETHBIX HOMEpOB TMOACTaBUTL NepemerHyio |, npoGeratotyyto
B UuMKne 3HavenuA 1,23,..,P:

S:=RILERII:=RIN -1 + ILRIN -1+ 1}:=S;

TakMm 06pa3sOM, OKOHYATENbHO &NrOpHTM NEPeCcTaHOBKHM 3INEMEHTOB OAHO-
MepHOro MaccvBa B 06paTHOM MOPALKE WMEET BUA:

P:= ENTIER (N/2+0.1); 1:= 0;
METKA: t:=1+1; S:=R[I}; RIJ:=RIN-1+1}; RIN=-1+1]:=S;
IFI< P THEN GOTO METKA;

MoXHO NErko y6eauThCA, YTo anroputmM paborocnocobeH npu mobom N > 1.
OH TOpMTCA TaKXe [NA NepecTaHOBKM MACCuBa, COLEPXKAIErc 3NeMeHTb
nw6oro TMNa, a He TONbKO CHMMBONLL

3aBepluan OBCYXAEHUE 3TOrC npuMepa, OTMeTMM (haKT MCroNb3oBaHWA
ewe OfHOro MONE3HOro CPEeAcTBa — TabnMua HOMEPOB yYacTBylolwmMx (nepe-
CTaBNAEMDIX) 3NeMeHToa. 3aHeceHHbie B Tabnvuy uucna panee B anropurMe

BLICTYNAIT YXe KaK MHAEKCH 3NEMeHTOa MaccuBa.
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PaccmoTpum Tenepb Gomnee CroOXHLIA W WHTEpecHbld npuMep. [lycts
B HEKOTOpO# CTpOKe CMMeOnoB WMEKTCA CNoBa, pasgerneHHble npobernamu.
CTpoka B3ATA M3 TEKCTa, € KOTOPOM HARO BLIPOBHATL NMpaBblii Kpai. MHaue
rOeOps, Hafo pa3psubyTh CROBA Tak, 4ToGbl HE OCTANOCH NPOGENOB B KOHUE
cTpokK. JlonycTum, yTo NepeHocUTh ByKBbI MOXHO TOMBKO MO ORHOW. YpROGHO
NpeacTaBUTb CTPOKY OBHOMEPHbIM MAaCCUBOM CUMBOJIOB:

(#loleluef [S[elM] [r[e[+]r[ofal ] aln]a] TecTelx[ulul

Jlapum mMaccuey MMA S, Tekywui (mo6oW) anemeHT oboaHaumm  S[I).

B cTpoke nycTb 6ypeT N anemenToB (cumBonos, Bkoyaa npoGenst), N ucnons-

3yeM AnA o6wHocTW anroputma, MoAcTaBuM K MCXORHOMY COCTORHMIO 0603-
HAYeHUA W HaMeTUM TepBble AeHCTEuA; N -'
o’
1234... M

(ufofe]ule] [3]B|M] [n]pfu]r[o]als]=] lnlnln%
0l0]6]0]

Byksa Ao Mocrne

X N-P(-0) |[N(-0)
e N-P-1 N-1
c N-P-2 N-2

B N-P-3 N-3

Lndpe! B Kpy)KKax pAROM CO CTpenkamm, Kak OGLIYHO, 03HAYAIT HoMepa
COOTBETCTBYIOWMX AeHCTBUA. 3anuwem B Tabnuyy HomMepa NO3WLMA 6ykB
croea "BCex” RO NepecTaHoBkM WM Tocre Hee. Mcnombayem APA 06uHOCTM
anropuTMa BCNOMOraTefbHYK MEpeMeHHylo P, 0603HaYaIoILYI0 YMCNO npobe-
noB B "xBOCTE” CTPOKW. FICHO, 4TO BO Havana nepecTaHPBOK GyKB HyxHO O
pelenuTb P NO COREPHUMOMY CTPOKH. [INA 3TOr0 MOXHO B UMKIE TIPOCMOTPETE
CUMBOSbI C €€ KOHLA U onpelenuTb HOMEP MepBoro, OTAMYAKLLErOCA OT Mpo-

6ena. 3aTem K3 giMHbl CTPOKY €HYECTL 3TOT Homep. B kauecTBe Tekywero
WHAEKCA BO3bMEM nepemennyio

l:=N+1;
METKA: I:=1-1; IF =0 THEN GOTO METKA 2;

IF S{l]="" THEN GOTO METKA;
METKAZ2: P:=N-§

3peCb Mbl MOy THO NPERYCMOTPENM, YTOGH aNFOPUTM NMPaeusbHO pabotan
M e KpahHux Cnyyasx — KOrja B KOHLUE CTpOKW HET Hu OBHOro npobena
(P cTaHeT paBHbiM () M KOrpa BCA CTpOKa COCTOMT W3 OfHWMX npo6enos
(et Hu opnoro cnosa, P = N).
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MonbayAck Tabnuuei, 3anuiuem anropuTM NOGYKBEHHOrO KOMMPOBaHWA
cnosa "Bcex” B KoHely cTpoku. O6patum BHMMaHve, 4yTo 6paTh Gykebl Hano
110 NOPALKY, HAauUHaA ¢ MocnegHen.

S[N]:=S[N=P]; (umpna 06wHOCTM S [N =0]: =S [N =P =0J;)
S[N=-1]:=S[N-P—-1};
SIN-2]:=SIN-P-2];
S[N-3]:=S[N-P-=3];

Mo cywecTBy, Mbl Mepenucany cofepxumoe Tabnuubl, n06aBUB UMA Maccusa,
KBajpaTHble CKOGKM ¥ CUMBON ornepatopa fpuceauwBanuA. CsepHem 3TH
yeTbipe onepaTopa B UMKI, OpFaHM30BaHHbIA NEpexofomM No METKe, WCTIoNb3yR
TOT $akKT, YTo BblUMTAaeMble B WHAEKCHOM BbIpaXeHWM YMCNOBbIE 3HAYEHWA
wayT nofpag: 0,1,2,3,.. Mycte 310 Gypet uenaa nepemenhan J. B KauectBe
3HaKa "He paBHO” WMCMonblyemM coveTanne “/=", yTo Gonee HarnAgHoO, 4Yem
npuHAToe B MNackane ~< > ",

Ji=-1;
METKA3: J:=J+1; S[N-J1:=S[N-P-J];
IF SIN=-P=J=1]/="" THEN GOTO METKA3;

3pect ROTONHUTENBHO B MOCNEAHEM Ornepatope NpegycMOTpeHo, 4To Rnvha
croBa MOXeT GbITk Mob6aAd, a He Tonbko 4 Gykebl. M306pasuM To, YTO NONYUYUTCA
MOCre BHINOMHEHWA 3aMUCaHHBIX ONEpATopoR, ¥ HAMeTHM CTpenkaMu cre-
ayiolue ReiAcTBUA. N-1

N

[tlojelule| [3lBfm[ Inp]u]rfofafaufu] Jajn]a] Jelc[e]cle]x]
®
©]6)

3anoMHUM TakXe, 4TO K 3TOMY MOMEHTY P = 2, § = 3. UHgekc N-P —J yka-
3bIBaeT Ha nepsyld GykBy nocrefHerc cfioBa RO ero fepemeileHuA. Tenepb
HYXXHO OmnpefenuTb 4Yucno npobenos, KOTOpble HaRo MNOMECTUTb Nepel HUM.
B obiyem cnyyae 310 Ha ofuH npoben Gorblue, yem Gbino. Takum obpasom,
Hago COoCuMTaTb YMCNO npobenos Mexgy nocnepHumu crosamu (RO nepe-
CTaHOBOK) M B06aBUTb eAnHULY. ITO Nerko caenaTe, ecny¥ cpaBHMeaTb C npo-
6enoM CUMMBONBI K Hauyany CTpOKW, HauwHaa ¢ nosvuum N—=P-=J-2 (B noc-
nefHeM anropuTMe MomnyTHO onpejenAeTcA, yTo B8 nosuuun N-P-J-1 Ha-
XOAWUTCA npober). Beegem gnA 0603HaYeHUs YuCna NpoGenos Mexay crnoeamMu
[0 TepecTaHOBOK MepemenHyl U. AnropuTm BbluucreHwA U oTnmyaeTcA oT
anropuTMa onpepeneHuA P He3HaunTeNbHO:

l:=N=-P-=-J-1;
METKA4: 1:=1-1; IFI=0 THEN GOTO METKA5;
IFS{I]=" " THEN GOTO METKA 4;
METKAS:" U:=N=-P=-J-1-1;

Tenepb Hy)HO U + 1 npo6enos noMecTUTb Nepen CABUHYTbIM MOCHERHUM
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CNOBOM, KOTOpOe HaunHaeTca B nosuuun N~ J, T.e.8 uuxne ¢ nosuumu N~J~1
K Havarny cTpoxu 3aHectu U+ 1 npobenoa.

Ug
r"ﬂi

nOOEDEDEcH

3pect U + 1 cnyualiHO coBnano ¢ 4ichoM npo6Genos, MMEBLWIKXCA B KOHLEe
CTPOXM A0 Havana nepeHoca. 3anuwwem anropuTm

I:=N-J

METKA6: I:=1~1; S[I]:=" ";IFI>N~J~(U+1) THEN GOTO METKA 6;

3arem cnepyet P yMeHbIWHTS Ha eAnHKLY ¥, ecni P elie He Honb, TO BEPHYTLCA
K CABUIY Crefywliero cnosa, aotasus K J HOBOE 4uCno npotenos:

J:=J+U; P:=P~1; IFP>0 THEN GOTO METKA 3;

3p€eCh MOXHO 3aMEeTKTb, YTO anrOpuiM roTOB W €ro Hajgo nuws NOApAR
BECb 3anucaTth:

I:=N+1;

METKA: |:=|-1; IFI=0 THEN GOTO METKA2;
IFS[i]=" " THEN GOTO METKA;

METKA2: pP:=N-I IFP=0 THEN GOTO OUT;

Ji=-1;

METKA3: J:=J+1; S[N~J]:=S[N~-P~J];
IFSIN~P~J~1]/=" " THEN GOTO METKA3;
l:=N~P~J~1;

METKA4: |:=|-1; IFI=0 THEN GOTO METKAS:;
IFS[I]1=" " THEN GOTO METKA 4;

METKAS: U:=M-P-J=-1-I I:=N-J;

METKAG6: t:=t~1; S[t]:="";

IFI>N=-J~(U+1) THEN GOTO METKA 6;
J:=J+U; P:=P~1; IFP>0 THEN GOTO METKASJ;

OouT:

B yeTBepTOit cTpOKE poGasneH onepatop Bbixoaa Ha meTky OUT nocne Toro,
KaK BLIACHAETCA, 4TO BCE NpOGEnt W3 KOHLA CTPOKW pacCTaBNeHbi MEXAy
cnosamu (P crano pasHo 0).

B xawectae nocnegHero npumepa pasbepeM anropuTMm pacnosHaaauuA
3apaHee M3BECTHLIX CUMBINIOB (CTMNU30BaHHLIX GYKB) Ha NPAMOYronbHOM none
M3 TOYEK ¥ 3BE3A0YEK. ITa 3apaya B paBHbLIX BApMAHTax a TeyeHwe papa neT
npeanaranach Ha KOHKYpCax NporpamMMKCTOB, B TOM YHCNE CTapLIKX WHKONb-
HuKoB B KpacHoApcke # ToMcke. AHany3 peweHrA 3apayu NO3BONUT YKTaTENI,
BO3MOXHO, BNEPBbLIE, NPUKOCHYTLCA K NPOGNEME TEXHUYECKOrO 3pEeHuA, ole-
HWTL MacwTathi ¥ CROXHOCTL BOMPOCOB, BO3HWKAIOUMX Yy cO3paTenek "Bu-
BAWMX” pOBOTOB ¥ CKaHEpOB, ONTUYECKWM CNOCOGOM uMTAKILMX OB6biyHbIe
TEKCTHI.
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WUTaK, NycTb Ha NPAMOYrONLHOM rone Touex pasmepamu M cTpox K N
cTon6uoe 3eeafcuxamu (%) usobpaweHsi Gykawl M, T, T, O. Pasmepsi GyKB
npou3sonsHbie, opMa GyKe NPAMOYronbHas, TONUWHA WTPKXa ~ ORUH CHMBON.
MuHUMAnNbHBIE WKHPKHHA U BHICOTa — Tpu cuMeona, OpueHTauua OyKB ~ TONbKO
npAMas (MCKNIOYAITCA HAaKNOHbl ¥ NOBOPOTH). ByKabi MOTYT GbiTh BROMXEHHI
OAHa a APYrYI0, HO 06pasylolMe UX WTPUXHU HE MOrYT COMpUKacaTbCA. 3ame-
THM TaKHe, YTO 8 KayecTse CHMaonos oHa 1 06pa3YIoWMX MOryT GbiTh B3ATI
nobbie Apyrve CHMBONLI, Hanpumep, Npoten u 3Hak ?+”, KonvyecTBo pasHbix
6yXB HEM3BECTHO, €ro JOMKHA ONpeAenuTb Nporpamma. B npocTefiwnx Ba-
pHaHTax 3TOW 3apauu Ha None BMECTO GyKB MOMELEHbI BEPTUKANbHbIE W ro-
pU3OHTanbHbie OTpesku. B Apyrux sapuaHTax 3akhapbisawTt 6onble GyKs
pa3sHbix HavepTaHui.

flycTe AnA aHanusa NPEANaraeTcA CRefylouid aayMepHbii CUMBONbHbBIHA
Macous (NPAMOYrONbHaR MaTpuua, vk “xapTuHka”). ECnu ebl elie He pasrnA-
[ENM Ha Heii GyKBbi, OTORABMHLTE KHUIY NPUMEPHO HA METp OT cebA. Mbi BuanM,

CERE RS - _ S SRR RE R e¥ecoo¥eaW¥eaoon
o oo oo oo e Wy WO, W, o BN, Mo WMo 2000 Boo T o nno
cococes R, B, oW We oo Mo o ¥ e o e o oo oo
o NN, o 0o o Wo Fo o We oo ¥eoWaaooo secocccase
oMo oo Waoeooe e WMo Wo Wo o o ¥o o Wo B0, B, BN, . o
oMo o oMeocoeoeBeooooWaovovooloWeoooloo o ¥
e MUMAER, c o a0 oeoo oo FHENHEER, Ko o o o B0 o JE, o o

4TO BCEM YCNOBWAM, MOCTaaNeHHbIM B 3afaye, oHa ygoaneTsopaeT. Tenepb
nopyMaeM, Kax onpepenuTb MNpAMOYronbHWK B nporpamme. (polje scero,
ecny No3BONAET A3biK, 3ajaTb ABYMEPHbLI NUTEPHBIN, WNK CHMBONLHLIN, Mac-
cus. B Nackane, Anrone-68, BapuaHTax bercuka 370 HE COCTABNRAET HUKAKOro
Tpyna. Onuwem cumMeonbHbi Maccue S[1:M, 1:N], 8 xoTopom nepebii UH-
ZleKC — HOMEp CTpOKK, a BTOpOH ~ HoMmep cronbua. Kaxabiid anement S[I, J] ~
3TO OAMH CUMBON KapTHUHKHU,

Beop 8 Maccus NPAMOYTrONbHXKE MOMHO OCYILECTBUTL a8 AAORHOM LMKNE.
Bo BHyTpeHHEM uMKNE CHUTLIBAIOTCA INEMEHTH TEKYILUEH CTPOKM, a BO aHelw-
HEM — OCYILECTBNAETCA Nepebop CTPOK. 3HA4UT, BO BHYTPEHHEM HEOGXO0ANMO
NOMEHATL 3HAYEHUA nHpexcaJ oT 1 fON C warom 1, a BO aHewHem — UHAEKCa
| o1 1 8o M Tawxe ¢ warom 1. lMocne cuuTHiaaHua Bcex N CUMBONOB TeKyLLel
CTpOKY# HEOGXOAMMO BLINONHUTL NEPEXOR K HOBOW CTpoxe. Ha Anrone-68
BBOA 6yAeT BLIFNARETH TaK:

.FOR' .FROM1 .BY 1 .TOM .DO
.FORJ .FROM1 .BY i .TON .DO
READ (S [1,J])
.0D; READ (NEWLINE)
.0D;



SIiv,1)

Bnaropaps rMEGKOCTM R3bIKA, 3aNWCb MOXHO COKpaTWThb:

.FOR| .TOM .DO READ ((S[1, 1:N], NEWLINE)) .OD;

Tenepb poGasMM K "KapTuHKe” HawW O6O3Ha4YeHWA M MogymMaeM, Kak
pacnosHaTtb Gyksbl,

123 J =———> N <-- HOMep:
Sl1,1) ce.cceceacesescsconcsnaccsanssnccscccccns %Wcronﬁuo}_;

coeWoo o WA, MevoooWeoocooMeBocooWeoBooono

oo e e e e W W N W o B, W Be 0 0o Moo Weoone I

ceossee N, WMo WMo Moo e W e BoWecooBovoccone HOMEpa

o R N N S B R ER R R R R l CTPOK

e oo oMo oas Be oW Mo oo Wo o o Bk, Bk, N, & o

oo osaWooosoWeooooWoooooaWeWooooWeoWeWeoo

R aasanes E JEERE JRE o R )

ecceaceccccsccscncccccacsasecss M
T s SI M, N]

SII,J) - Jp6oft Tekymmit CHMBOJ

Ha "kapTuHke” BugHO, yTO BCe GyKBbI OTOABMHYTHI OT BE
Kpas, NO KpaiHeli Mepe, Ha OAMH CMMBOS. 3TO CAeNaHo CcrnenyanbHo AnA
YNpOWEeNVA anropuTMa pacnosHasanmA. TpMcMoTpuMce Tenepb K Gykeam,
BEpHee, K X YrnosbiM TOYKaM, PAcCMOTpPHM, Hanpumep, NBBLIA BEPXHUA yron
¥ OKpyaloLMe ero CocefHWe No BBPTMKANK W ropUaoHTanu cumeonsl. Hetpya-
HO yBMAETb, YTO BApMaHTOB BCEro Aea:

1.+ T 2 -»= 0T

. »
IInA npasoro BepxHEro WM NEBOrO HMXHEro yrnos TOXB WMEBTCA MO jBa
BapMaHTa:

3ee. T.T 4o 0.0

 J

» »
5'“0 6"' F'T'H

Kak GypeT BMAHO M3 fanbHEMWEro M3NOXEHWR, aHanNMsa 3TUX Tpex
yrnos OCTaToyHo, 4To6bl OAHO3HAYHO pacno3HaTh Bce Gykabl, B cooTBeTCTBUM
C NPUHATLIMKU 0603HAYEHUAMM 3NEMBHTL) NGOro yrna onpeaenseTca Tak:

S[i-1,J) SI[IJ) ueHTpanbHbit cumeon yrna
S[L4=1.4S[,I+1]

S[+1,4]

PaccMOTpMM "KapTMHKY” cnesa Hanpaso M CBepxy BHM3 — Tak ypobHee no
Hawum o603HayeHWAM. CHavana Haigem nesblil BepxHMW yron Gykebl OH
XapaKTepeH TEM, 4YTO NPU 3TOM OAHOBPEMEHHO BLINONHAIOTCA Tpu paBeHCTBa:
S, 41 ="%", SQ,J-11=".",S[t=1, J]1="." (cM. sapuanTel 1 1 2). 3nauur,
nepebupas CMMBONLI "KapTUHKM” B MOMCKE UEHTPanbHOro 3nemeHta (3ses-
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[IOYKHM) NEBOrO BEPXHEro yrna, HYXHO UCKaTb CRyuaid, 4yTobbl CNeBa u CBBPXY
6bINM TOYKN. 3aMETHM, YTO €CIiM K TOMY XK€ TOuKa OKKETCA E€IE M CHUaY,
TO CTaHeT RCHO, YTo obHapyxeHa byksa T (BapuaHnT 1). B 3TOM cnyyae apyrux
yrnos GyKBbl Y€ UCKaTb HE Hy»XHO. B MpOTMBHOM crnyuyae (BapMaHT 2) o6Ha-
py»eHa oaHa u3 6yks M, T unu O ¥ Hapo Npogonxartb aHanua. Ecrv ot nesoro
BEPXHEro nepeiaemM K NPpasoMy BepxHEMy yray, To 6ykBy I” CMOXEM BbIfENUTL
No HanMuMI0O TOYKM CHU3Y (BapuaHT 3), a HeonpepenenHocTb = 1 uam O - oc-
TaHeTcA. Y1o6bl oTiMuKnTb M oT O, HY>HO OT NEBOro BEPXHErO yraa CnycTUTLCA
B nieBbi HMXHWIA. 3peck N oTnuyaeTcA (BapwaHT 6) TOuKO#A cnpasa.

InA nojcyeTa KOMMYEeCTBA KawloW GyKBbl BBEAEM UENOYMCAEHHbIE Ne-
pemennbie P, G, T, O ¥ 06HynMM nx. CHoBa NOCMOTPMM Ha OCHOBHYIO “"KapTUHKY”
M onpeeNUM, B KAKOM MHTEpBane AONXHbI MEHATLCA MHAEKCH! | U J, ecnu Sl, J]
6ygeM cuutatb TOMbKO UEHTpanbHbiM 3NEMEHTOM fEBOrO BEPXHEro yrna.
fAcHo, uTo NepsbiM 3HaueHnemM ans | M J Gyaer asoiika (NOCKONLKY GyKBbI Kpaes
He KacalTcR). YTo6bl onpepennTb NOCNEAHWE 3HAYEHWA, M300PasMM NpeaenbHo
ManeHbkyl Gyksy O MpuxaToi 8 NPpaeblil HUXHWKA Yron:

SIM-3,N-3J.....
M=3 =-> . %%,
.. W, 11
o Ak,
veeeee (== M
N-3
J --> N
OueBMAHO, 4TO NEBbin BepxHUM yron GyKBLl B 3TOM Cnyyae MMeeT KOOpAMHATL!
[M =3, N—3). CregosarenbHo, 1=2, 3,..., M=3; J=2, 3,.., N=-3. 3ameTtum,
yTO BepxHUii (MOcne nesorc) yron Mbl CMOXEM oGHapyxuTb, ecnu Gypem
ABMraTbCR MO CTPOKE A0 TEX NOp, NOKA BMECTO 3BE3[0YKU HE BCTPETHM TOUKY.
JieBbid HUXHWA yron HaigeM "cMMMeTpuuHbIM” oBpa3zoM. M3obpazum 3tu
CUTYauuW C AOMNOFHUTENbHLIMKU OBO3HAYEHNAMM:

SI1,71 SII, J+Ul

ek (—— SIT, J+U41)
.. L8
Lk
7.\ SII+1, J+U]

N\ SII4W, J41])
SIT+W41,J)

SII4W, )]

Tenepb coo6pasum, kakme HyHbI UMKNLI. Bo-Nepsbix, BHEWHMIA NO CTpOKaMm
{l =2,3,...,M = 3), BO-BTOpLIX, BHYTpPEHHWiA BONL cTpokn (J = 2,3,..., N - 3),
B-TpeTbux, BHYTPU BHYTpEHHEro NpuAeTcR NMOMECTUTL eule ABA HE3aBUCHMMbIX
UMKNa, B KOTOpbIx 6yneT ocyweCcTBNATLCA NOMCK NPaBoro BEPXHEro M NeBsoro
HuxHero yrros. locne pacnosHasaHuA Gykebl cpasy BbiifieM BO BHELUHM
UMKn, paBan Takoe NpupaweHne WHAEKCY J, yTOGbl BLIHTH 3a Npefensl ropu-
30HTanNbHOTO WTPKMxa PAcNo3HaHHOW GykBbl (He MCKaTh NEBLIA BEPXHUA yron
Cregytolledi ByKBbl Ha 06pasyloweM WTpHxe Yxe Y3HAHHOM).

LiKNbl OpraHn3yeM yCroBHLIM NEPEXOAOM MO MeTKe. TekcT nporpamMmbl
2anvwem Ha Anrone-68, ctapaAchk He ynoTpebGnATL HMKAKMX OCOGEHHOCTEM
3 Tonkos 65



fiabika, KOoMmenTapuil OTAEAUM OT OCHOBHOIO TEKCTa CRNOWHOH yepTou,
3ameTUM TaKXe, 4To cnyxebHbie cnoea B Anrone-68 0603HaYalOTCA TOYKOW
snepeau. Koweu KoHcrpykuuu IF —THEN —ELSE otmeuaercA cnoeom . Fi,
a Tena uukna — OD; BHYTPU 3TUX KOHCTPYKUKi cko6ku BEGIN u END Heobs-
3aTenbibl.
.BEGIN .INT M, N; M:=10; N:=40;
.BEGIN [1:M,1:N}.CHAR 5;
. FOR I.TO M. DO READCCSIT, 1: N},
NEWLINED). OD;
.FOR I.TO M.DO PRINTC(C(SII,1:N}, ipacneuaTbiBaeM AnA
NEWLINEDD. OD; EKOHTpOnﬂ;
JNT 1,J,U,W,P,6,T,0; ‘2aBozMm 1
P: =G: =T: =0z =0; (toéuynneM CHETUUKY,
Mi: I:=Y+1;.IF I>M-3.THEN.GOTO OUT.FI ;I- HauuHaem nepebop CTpoky

[3anaeM pa3mepol KapTHHEki
\3aBOAUM OCHOBHOW MACCHE,
{BBOMM KaPTUHKY B
gmaccua S;

¢ =13

J:=1; HayanbHbid Homep cTonbiig
M2: J:=J+1;.IF J>N-3.THEN.GOTO M1.FI; |nepefop CTONGLOB;
JIFCSII, J3="#".AND SILI-1,J}="."D WLLEM JIEBbIA BEPXHUA YT Ol
AND SII,J-1}="." 6yKBbl,
JTHEN. IF SII+41,J3}="." onpefenfem, Yyro 3to
JTHEN T:=T+1; J:=J+1;.GOTO M2 [6yxsa T,
LFI; Us=1; B NPOTVBHOM Clyyae
M3: Us =U+1; WAeM B Npasbiid
LIF SILI, J+Ul="%". AND BEPXHUH
SIT, J+U+1) =" " yTou;
THEN.IF SI[I+1, J+U}="," BbIABNAEM
.THEN G: =G+1; J:=J4+U; .GOTO M2 |[6ywsy I,

JFI; W:=1; B NPOTUBHOM Clyuae
Ma: w: =W1; uaeM B HAXGHWIA nesbii
.IF SUI+W, J}="#%". AND yrorm;
SII+We1, J3=", " Hawnu ero;

JTHEN.IF SII+W, J41}="." onpepeniem

.THEN P:=P+1; Gyksy T wm

.ELSE O: =0+1.FI 6yksy O;

J:=J+41; . GOTO M2 yX0p, Ha Cliefytoutyto GyKeY:

JFI:.IF I4W<M-1.THEN. GOTO M4. FI
LFI;.IF J+UCN-1.THEN. GOTO M3.FI

KOHEel WKna no w;

KoHey, uyiia no U ;
JFI;

OUT:

. GOTO M2
PRINT nevaraem
CCA=",P, "[ ==, G, " 0=",0," T=, T)]pesymrar
. END KOHel, NporpamMMbl
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KOHeL ukna no J ;

Mocne nporora paHHoOM Nporpammbl Ha mawuie EC 1055M 6bin nonyyeH
pe3ynwrar:

n-2 r-3 o-4 7-3

AnA oTnagku Tako nporpammb! HEOGXOAUMO NPOMEXYTOYHBIMU NeyaTAMU
npocneautb 3a 1) HOpMaNbHLIMU U3MEHEHUAMU UHAEKCOB | 1 J; 2) MHpekcamu
Uuw.

Monyuue pacnevyarky, NO KOTOPOH BUAHO, KaK MEHASMCb HWHAEKCDH!
(4, cneposaTenbHO, NOHUMARA, € KaKoi NOCNEAOBATENILHOCTU U KaK1e onepaTopbl
UCTIONHANUCE), HEOBXOAMMO CONOCTAEUTL BBEAIEHHYID "KapTUHKY” G AUHAMMKOR
WHIEKCOB, T.€. NPOCNEAUTL, KAK BLINOJIHANACH NPOrpamMma, u CPAaeHUTL C TEM,
Kak OHa pomxHa 6bina BHINONHATLCA. Kak npaeuno, nocne takoro Conocras-
NeHUA OwubKa a nporpamme O6GHapy»uBaeTcA Camum apTopom. (bonee
noapobHo 06 OTnaake cm. paspen "flepeBop NPorpamm Ha MALUMHHLIA A3bIK.
Otnagka u TecTMpoBaHue”).

MpuBeABHHLIA anNropUTM 3aMETHO YCNOXHWTCA, €CJIM Mbl  AOMYCTUM
HanWune edeKTOB Ha U306paXeHUn, HanpuMep, NPONaAaHWe OAHON 3BE3[0YKM
B MoGom mMecte OyKBbl, HO TaK, yToObl 3pUTENLHO GyKBY MOXHO OLino ewe
OT/IMUUTL OT ApYrux, WNU NOABNEHWUE NULLHEH 3Be3A0uYKH, "npununwei” K 06-
pasywulemy WTpUxy. CNOXHOCTN TaKOro Xe pofida BO3HWUKHYT W B Clyuae
aHanusa Gonee peanbHblx WpnGTOB (HaYepTaHUi) GykB, Yem UCNONb30EaHHbIN
NIPAMOY T ONBHLIN.

Utak, yutatens Tenepb AONNEH NPOHUKHYTLCA YEENAEHUEM, YTO TOYHbIE
aKKYpaTHbIE PUCYHKH, PacKpLIBAKWLME BCE CYLIECTBEHHLIB AE€TaNU anroputma, —
He3aMeHUMOe CPeACTBO W HaJieXHaA onopa B TpyAHOM Nepexofie oT 3ajauu
K nporpamme, MHOroneTHUA oNLIT O6LLEHNUA ABTOPA C HAYUHALLUMU NIPOrpam-
MUCTaMU CBUAETENLCTBYET, uTo HebpexHoe OTHOWEHWE K HarnagHoMy
N306paXKEHNI0 CO3[1aBAEMOr O aNnropuTMa ecer ja KOHYaeTCA OHUM U TEM XKe —
o6MNMeM OLUGOK B NporpaMMe U GONbLUIMMU 3aTpyAHEHUAMU NPU €€ OTNAAKE.

OCTaHOBUMCA HA YUCTO BHEWHEA CTOPOHE 3aMMCU TEKCTa Nporpammbl.
Peyb ugeT o ToMm, Kak cnegyetr pasmewats ero. TPaHCNATopy ¥ MawuHe ece
paBHO, GypeT nu Tekct Ha Mackane WM Anrone uYeTko CTpPYyKTYpHpoeaH
C BU3yasnbHbiM BbIEJNIEHWEM METOK, BNIOXEHHbIX LUMKNOe, 6N10Koe U T.4., WK Xe
OH NOJNHOCTLIO 3aNONHUT BCE NPOCTPAHCTBO KAXKA0H CTPOKN, KpaCcuBbIA BHELSHWIA
BUf NpOrpammbl Hy)XeH npexjae BCero ee aBTopy. AKKypaTHas 3anucb npo-
rpamMmbl NO3BONAET €€ NErko yutaTbh U NOHUMATh, T03TOMY HYXHO BO BCEx
CRyyaAx CTpPeMUTbCA K xbpowemy odopmnerwio pesynbtatoB paboTel Npo-
rpammucta. K coxxanenuio, 3TMM Npasuiiom MHOrMe npexebperant, oCo6eHHO
KOrfia NULWYT NPOrpaMmel “Ha CKopylo pyKy”, AnA ceba. Mpu co3pannm nporpam-
MHOro NpoayKTa Ha npopaxy (yTo, GbiTb MOXET, B HaWWUX YCNoeuax ewle
HEMPUELIYHO 3BYYUT) TpeboBaHWE 3CTETUYeCKoro oGOpMINEHWA CTAHOBUTCA
HEU3GEXHLIM, ITO AW3aiiH B NporpaMMUpOBaHul.

B 3aknioyeHue OTMeTUM, yTO NOCMEAHWE fABE 3afjauu MOTYT CRNyXHTb
TeCTOM Ha Hanuyue OfHOW W3 06A3ATENbHLIX YEepPT NPOHECCUOHANBHOr o
NporpamMmMucTa — CROCOGHOCTH MLICJIEHHO B NPaBWbHOW NOCNEA0BATENbHOCTU
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NpeACTaBUTL U CO CKPYNYNE3HOM TOYHOCTLI 3anucaTth 8 MeNbYanlumMx getanax
BECb aNrOpuT™M peweHuA. MNOCTOAHHG MNPOABNATL W30TPETaTENbHOCTL U TE€p-
rneHWe Ha ypoBHE, MO KpawWHed Mepe, Takux 3afay — ygen nporpaMMucTa.

Yo KacaeTvCA anropuTMa pacro3HaBaHWA MENaTHLIX CWUMBONOB OMNTU-
YECKUM CKaHepoM, TO Mbl pa3obpany NUlb caMblii NPOCTON, YacTHLIW chyvaii.
MNpu go6aBneHWM HOBLIX CUMBONOB MMM U3MEHEHWM HAYEPTaHWA yxe 3ano-
HEHHbIX anroputM TpebyeT CywecTBEHHOW AOpaboTkw.

Bonee npocToii BapuaHT anropuTma, He Tpebyiowuii W3MEHEHWH NpU CMEHe
wpudTta U Aaxe andaeuTa, COCTOMT B crnefytoulem. lNoaGupaetcA maTpuuya
W3 60MbLWOro YWCNa Menkux Toyek (Hanpumep, 30x40) anA Toro, yTo6ul ¢ ee
MOMOLLLIO MOXHO GbINO ONHO3HAYHO MpPERCTaauTb NEbie GyKBHI U CUMBOIbLI,
NpUMEHAEMBIE B KHUIOMeYaTaHwv, pa3Mepom, Hanpumep, 4x3 M. Kaxabii
UCMOMb3yeMbIA CUMBON W306paXaETCA TOYKAMU Ha MaTpuue, KORWpYeTcA
6UTaMM W 3aHOCUTCA B NaMATL MalMHbL OMTUYECKaA cUCcTeMa CKaHepa
CTPOUT M306pamEHUe YUTAEMOro TEKCTa Takke B Buge Hatopa CBETIbIX
W TEMHbIX TOYEK, KOTOpLIE NEpefalnTcA B NamATb. BceBOaMoxHble AedieKTbl
Ha Gymare (rpAsb, HEgONeYaTka OTRENbHLIX YYaCTKOB) OTOGPa3ATCA NMLIHUMMK
W HEROCTAWIWUMYU eQUHULAMU Ha (hOHE HyNeW.

MNpouecc nocnegyouero pacno3HaBaHWA 3aK/loyaeTCcA B TOM, YTO cHavyana
BLIABNATCA rpaHniubl GyKBbl (HanpuMmep, No NEBOMY BEPXHEMY yrny WM
RPYroMy npu3Haky), a 3atemM GepeTcA NPAMOYronbHWK TOYEK-GMT U CpaeBHW-
BaeTCA NOGUTHO Ha NONHOE COBMNaAEHUE C XPaHALLMMKUCH B MaTpMLax o6pasamu.
MNockonbky Ha NEYaTHOM TEKCTE BCerfa €cTb XOTA Obl He3HayuTenbHbie
nRedeKTy, TOYHOe CoBnapeHne Bcex GUT RByx 06pasos OfHOIrO CUMBONAZ (Xpa-
HUMOro ¥ NpoynTaHHoro) GyfReT AOCTUraThcA Aaneko He ecerfa. Yacro GyayT
HabnoRaTLCA HECOBNAREHWA B OTRENLHLIX TouKax. Ecnu 3tux HecoenafeMui
Mano, TO MPUHUMAETCA pelleHWe O TOM, Y10 06pasbl WREHTUYHLI U, 3HAYMT,
pacnosHaH onpefeneHHbIi CUMBOT.

Yutarenio yxe fonuHo 6biTb ACHO, YTO CKOPOCTb PacroaHaBaHWA y Takoro
o6uWero anropuTMa B NpuHUMNE MEHbLIE, YEM NMPERbIRYWEro, Gonee YacTHOro,
TaK KaK NPUXORUTCA CpaBHWBATL NPOYUTAHHLIA CUMBON B CPEAHEM C NONOBUHOM
XpaHuMbix. [03TOMy, uYTOGbl CKaHEp MOr GbICTPO YUTaTb TEKCThl, HYXHb!
6LICTPLIA MPOLECCOp U ONTUMM3WPOBaHHLIA anropuTm. Ha kadsectee pacnos-
HABaHWA, T.€. KONWYECTBE KOMyCKaeMbixX OWNGOK Ha efnHULY 06beMa TEKCTa,
CKa3bIBaOTCA OCBEULEHHOCTb W KOHTpacT OpurvHana, ero nonurpadguyeckoe
KayecTBO. Brpoyem, ANA UCKMOYEHWA BIMAHWA BHEWHErO0 OCBELLEHWA MHOrMe
CKaHepbl cHabXalTcA COGCTBEHHLIMM, OCOGOW KOHCTPYKUMW WCTOYHWKaMu
ceeTa.

Metop nowarosoro yToyHEeHUA

W3 paccMOTpeHHbIX Bbilue MPUMEPOB MOCTPOEHWH AIrOPUTMOB PELIEHHA
CPaBHUTENLHO MPOCTLIX 32Aa4 NErKO 3aMETUTh, YTO NPOrpaMMUPOBaHHE — 3TO
CNOXHOE U TPYAOEMKOE fEN0 W BaxHbl Mobble YCOBEPWEHCTBOBAHWA, CIO-
co6CTByOWME NOALEMY MPOMIBOAWTENLHOCTM TpyAa nporpammucto. Cre-
UMaNUCTLI @aBHO YXE€ PA3MBILINAIT U CMOPAT O TOM, KaKOW AOMKHE GbiTh
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TEXHONOrUA HanucauuA nporpamm. OfUH W3 MNPUEMOB, [OKA3aBLWIKX CBOK
3theKTUBHOCTD, — 3TO METOA NOLIAroBOro UMW NOCNERO0BATENLHORO YTOYHEHUA,
Ha3BaHHLIA METOIOM NPOEKTUPOBAHUA "CBEPXY BHU3”, WIM HUCXOAALWMM Me-
TOoAOM, Kak Ham MpefcTaBnAETCA, MeXay MowaroBbiM (NOCNegoBaTeNbHLIM)
YTOYHEHWEM W HUCXOAAWMM NPOEKTUPOBAHWEM €CTb HeGonblioe OTNMYKE,
KOTOpOE COCTOWT B TOM, YTO TEPMMH "NOLIAroBOe YTOYHEHWE” ynoTpeGnalT
B OCHOBHOM MPUMEHWTENHLHO K NPOMECCY CO3RaHWA OTHOCUTENLHO HEBOMNbLUMX
rporpaMM, a HUCXOAALWUM NPOEKTUPOBAHUEM Yaule Ha3biBaKT OfiUH W3 cno-
C060B pa3paboTku KpynHbIX NPOrpaMMHbLIX KOMIMNEKCOB.

CyTb MeTofia NOWAaroBoro yToYHEHUS 3aKMoyaeTcA B TOM, YTO pa3paGoTky
anroputMa OT MOCT2HOBKM 3aAa44 K 33KOHYEHHOMY NpOrpaMMHOMY TEKCTY
BEAyT OT OGLLEro, MoHayany HEACHOro HaGPOCKa K NOCTENEHHO RETaNU3npyemai,
npopaGartbiBaeMON U YTOYHAEMOW B OTAENLHBIX 3NEeMeHTax KapTuHe. Haunwnaiot
paapaboTKy Ha eCTECTBEHHOM A3bIKE, 3aNMUCHIBan HaGopOM NocneRoBaTenbHbIX
NPeAnoxeHuii Te fefiCTBUA, KOTOPLIE KONKHA BLINONHATL MaLIMHa ANA peweHun
NOCTaBneHHON 3afiaun. 3aTeM paCKpbIBRIOT CMBLICT OTAENbHbIX npefnoxeHui
6onee noapo6HoN 3anuckto, Mo Mepe TOro, Kak TeKCT H2 eCTECTBEHHOM A3bIKE
N0 TOYHOCTH BLID2XXEHWA MALMHHBIX ONEPALINA M BHEWHEMY BULY NPUGTHUNEETCH
K KOHCTPYKUMAM A3bIKa NpOrpamMMHpOBaHWA, BMECTO OGLIMHBIX NPefnoMeHuM
abINUCHLIBAKT roTOBbIE OnepaTopbl. TakuM o6pa3oM, a npouecce paspaboTKu
CO3AA€TCA HECKONbKO 3K3EMNNAPOB MpOrpaMMbl PasHOW CTEeneHu petanu-
3aumMM — OoT obuwlero Habpocka Ha €CTECTBEHHOM A3blKE 0 OKOHYATENbLHOrO
TEKCTa Ha anropuTMUYECKOM H3bIKE,

OneiTHbIE NporpamMMKCTbl Nepeble HaGPOCKH “NpoKpyyuBalT” B yMe,
a Ha Gymare unu 3kpave gucnneA paboty sefyt "c cepesmHbl”, 3anucsiBan
€pasy ROBONbLHO NORPOGHBIA TEKCT CO MHOMMMM 3arOTOBKAMM YXE HA AabiKe
NPorpaMMUpOBaHUA.  HauuHalouumM pekoMeHRyeTcA NpOABMATH TepneHue
W sanucbiBath BCE CTafuM MOPOXA2EeMOi Nporpammbl Kamabiii ouepepHoi
BapUaHT [OMxEeH CbiTb MOABEPTHYT KPUTUYECKOMY aHammMay, npexae uvem
NOCneRyeT €ro yToYHEHHe.

lMpouecc cosfaHMA GONbLMX NPOrpamMM COCTOMT B cnegywuwem. MNycts
HEo6xoiumo paspabotat, nporpammy P anA peweHuA aamaum T. Ecru T —
ChoxHaA 3afava, TO €€ pasbupaioT, Hanpumep, Ha nofsafauwv T1, T2, T3,
péanuayembie noanporpammamy P, P2, P3, kaxpad W3 KOTOpbIX Mpouye
¥ meHble P, B ceow ouepesb, nofisanava T1 pas6usaetch Ha nofgsafaum Tt1,
T12, T13, T14, peanusyemuie nognporpamMmamu P1 1, P12, P13, P14. AuanoruyHo
NoCTYnaioT U ¢ ApyruMU CNoXHBIMK Nog3afayamu. Takum o6pa3om, nonyyaercn
vepapxmyeckan CTpYKTYpa, u3oGpaxeHHan Ha puc.28.

1]

T4 | L1421 17430 1144

Puc. 28. Cxema pa3GuBkN CNOXHOW 32flayu Ha Nogsafauu
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MneA HUCXOAAILErO NPOEKTUPOBAHMA B 3TOM CAyYae COCTOMT B TOM, yTo
CHBYana CTPOMTCA NPOrpaMMa-opraHW3aTop BEPXHBro ypoaHA P, a KoTopoi
ANA pelieHUA nogsafay Bbi3bIBANTCA NOANPOrpPaMMbl CIEAYIOILBrO YPOBHA,
CaMn TBKCTbI NOANPOrpaMM MUWYTCA NOCAB TOro, Kak 6yaBT roToea npor-
pamMma eBpxHero ypoeHA. ECIM nopnporpammel, B CBOK ONBPBJAb, BHI3LIBAIOT
BLIE kaKWe-TO MOANPOrpamMMb! CIBAYIOWIEr0 YPOBHA, TO WX TBKCTHI MUWYTCA
nochne BbibiBAlOWKWX NOANPOrPamMM, Mony4aloLancA Takum o6pB3oM CTPyKTypa
noAnporpamMm NOBTOPAET CTPYKTYPy NOA3aAay W aTBNHOCTL paGoTL Hag HUMMK.

Mpu BoCxOAAIIEM (CHM3Yy BBBPX) NPOEKTMPOBAHWM cHayana paspabe-
THIBAIOTCA NOANPOrpamMMel HWXKHBIO ypOBHA, 3aTBM CHBAYIOIUMA CNOH BbILLe
W Tak BNiOTL A0 FONOBHOW, BBAYLIEN NPOrpamMmel, B KOTOpOH BLI3LIBAIOTCA
BCE NOAYMHBHHLIB NOANPOr PaMMbL

W B Tom, ¥ B ApYrom MBTOAB BO3HUKAET NPOGNBEMa otnagku. Korpga roroea
TONCBHAA NPOrPamMMa, HO HET BIUB TEKCTOB NOANPOrPaMM, TO NONHYI0 OTNagKy
roNoBHOA NpPOBECTH HBBO3MOXHO. BMECTO OTCYTCTBYWIUMX MOANPOrPamMm
NPUXOQUTCA MHCaTe MNPOCTEWIMB  NpOTPaMMBFMMMTATOPLE  (3arnywku”™).
Ecnu maTtv cHW3y BBepx, TO ANA NpOBEPKH pabBoTOCNOCOGHOCTH rOTOBbiX
noanporpamMm HBOGXOAMMBI BLI3LIBAIOLME NPOrPaMMbl (apsiiBeps!), o6ecne-
YMBAIOWMB NPOroH NOANPOrpaMM BO BCEX peXWMax Wx Gygylieid paborsl
C WWPOKUM HAGOPOM 3HaYBHWA BXOAHLIX NapameTpoB, B o6oux cnyqyaax
NPUXOAWTCA BHINONHATL AOMONHUTENLHYI0 paBoTy - nucate “3arnywku”
WnW ApBABBPbLIL.

CpaBHeHHe A3bIKOBBLIX KOHCTPYKUmit

lpBEABM OCHOBHLIB KOHCTPYKUAM HAUBONEE PacnpOCTPaHBHHLIX A3LIKOB
nporpammMuposalnA doptpaH-4, PoprpaH-77, Anron-60 (B BapwaHTe Anron-
AP}, Anron-68 (B BapuanTe JII'Y), Mackanb, Apa. JinA KpaTkocTH 6ynem 0603-
HataTb A3biKM cooTBeTCTBEHHO: G4, ®77, A60, A68, N, AJJA. ByaeM gBBBTL
HEé BCB AOMYCTHUMbIB, & TONMbKO 6a30BblB BAPUAHTBI KOHCTPYKUMI, NOCKONbKY
B HEKOTOpbIX A3blKax CYLUBCTBYBT MHOrO Pa3HOBMAHOCTBH OAHOW W TOW e
KOHCTPYKUMW. OTMETHM TaKXe, YTO yKa3aHHOB B KOHCTDYKLMM ManbiMM pyc-
CKMMW ByKBaMW COABPXWMOE TBPMMHONOrMYECKW HB BE3fB CTPOro COOT-
BBTCTBYBT TOMY, YTO HanMCaHO B PYKOBOACTBAX NO KOHKPETHbIM A3bIKaM.
Hanpwumep, B onucalun doprpaHa-77 MoXHO BCTPETUTL TBPMHUH “MHCTPYKLMA®,
KOTOpbili B JaHHOM TEKCTB 3aMBHBH Ha TEpMuH “oneparop”. 3aMeHb Npou3-
BEAIBHL! ANA NPOCTOTHE U BAWHCTBA W3NOMXBHUA,

Llenb aaHHOro NyHKTa — NOKas3arb, YTO ASLIKW “BbINUCANTBALHOM rpynnyl”,
OCOGEHHO TaK Ha3biBaeMbiB anrononogobHLIB, HB 3HAYUTENLHO OTAMNAWTCA
Apyr ot gpyra. Kpome Toro, Takoe cpaBHEHMB NO3BOMAET NBrYe YCBOUTH CYTb
TOM AU UHOH KOHCTPYKLMN M MBHbILB 06pallaTh BHUMaKUA Ha Be GopMy. XOTA,
pa3symeeTcn, HWKaKoOW TPaHCNATOpP "HB NPOCTUT” BAM BOMBLHOCTW, BCAW BbY,
Hanpumep, B NPorpaMMB Ha PopTpBHE 3aNUILBTE LMKA NO npasunaM fackana.
TpaHCNATOPLI-MONNUr NOTH BILB HE MOABMIIUCD.

B aror o630p HB BOowen BBiicuK, NOCKONBKY MO HEMY BLINYIUBHO YXB
O4YBHb MHOro nuTeparypul. Jlioburenam bBbiicuka MOXHO NOPEKOMEHAOBATL
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03HAKOMUTLCA C HOBOW BEPCHEW, TaK Ha3biBaeMbiM GhiICTpbiM  Belcnkom
(QBASIC), NOABMBILMMCA HBRABHO B paMkax MS DOS [5]. 3HauuTenbHad Mo-
NEPHH3AUMA A3LIKA C OTXOA0M OT O6A3ATENHbHOro NPUMHMTUBU3MA, BKNKYEHWE
B HBro MHOTMX HOBbIX YEPT M BO3MOXHOCTEH cTaBAT QBASIC B oguH pAag
C TaKMMK Pa3BUTLIMK A3LIKAMMK, KBK Aga, Anron-68, dopTpan-77. A 4yTo KBCaeTCA
HCNONb30BaHUA Mpadukn U 3ByKa, T0 QBASIC nx gaxse npeBOCXOAMT. MHoro-
YUCNBHHLIB BOCTOMHCTBA QBASIC, HECOMHEHHO, NPUBNEKYT K HBMY BHUMaHue
noneaosarensii MIBM.

B 0630pB TaKXB OTCYTCTBYBT AOCTATOYHO NOMNYilAPHBIA HA Manbix W NBp-
coHanbHeIX IBM A3bik Cu. O6bACHBHUB aTOMY (aKTy GaHanbHOB — K MOMEHTY
HanucaHWA BaHHOrO pasfena aeTopy He AO0BBMOCH NO3HAKOMWTLCA C ATHM
A3bIKOM CKOMbKO-HWByAb nonHo. B onpaegaHne 3aMBTWM, YTO A3blk CH B OC-
HOBHbIX CBOMX “epTax BNM30K K A3bikam Anron-68 » Apa, a HEKOTOpLIE KOHCT-
PYKLMW OTAMYAIOTCA COBEPILEHHO HB3HAYUTENbHO.

1. mA (WABHTHDMKATOP) NEPEMEHHOW WNM Maccuea BO BCBX A3biKax
BbIFMAAUT NPaKTUYEeCKU OAWHAKOBO, T.B. KaK Npou3BofibHafd MNOCNBAOBaTENb-
HOCTb 6YKB 1 Lgp, HBYMHALWARCA C Gykebl, MakCuManeHan AnMHa UMEHU MOXBT
6biTe OrpaHMuyeHa (Hanpumep, HB Gonee 6 cumBonoe). B OTEYBCTBEHHLIX
W afanTMpoBaHHblx 3apyGBXHbIX TPaHCMATOpax AOMYCKapTCA YnoTpBGREeHWe
B UMEHEX YHUCTO PYCCKUX GyKB, HE HMBIOLUMX aHanoroe B NaTWHCKOM andaeute
(rakux, Kak LU, lil). MoyTn BO BCEX TPAHCNATOPEX, B TOM YUCNE OTBYECTIBHHLIX,
CRy»XeBHHEe CNnoBa 3anUcHIBATCA Ha aHrNIWACKOM A3LIKB. MocKonbKy nx obluse
YUCAO B A3LIKB HB NPBBbLILABRT HBCKOMbKWX ABCATKOB, NPOGAEM MNOHWUMaHWA
W nepeBofa O6bIYHO HB BO3HWKABT.

2. MpocTeie nepemerKbie. Bo BCcex A3bKax WMEKTCA TPU TUNA NPOCTBIX
nepemMeHHbIX: 1ientle (0603HaYalTcA cnyx®6HbIM cnoeomM INTEGER unun INT),
BBLLECTBBHHbIB WK peanbhble (REAL, FLOAT), noruyeckue, unu Gynesckue
(LOGICAL, BOOLEAN, BOOL). AnA Toro, 4To6bl MaluMHa morna npasuNbHO
paboTaTb C NBPEMBHHLIMK Ha3BaHHbLIX TUMOB, OHN AONXHbt 6bTH B NPOFPaMMB
onucaHbl, T.e. CHabxeHbl ykasaTenAamu TMNoe. CBBABHWA O TUNAx NPUBOAATCA
B CNUCKAX NBPEMBHHBIX B HAYaNB NPorpaMmbt. B Asbikax ®4 n ®77 ponyckaeTcA
HB ONUCHIBATL UENHE W BBLLECTBBHHLIE NBPBMEHHLIB. B TakoM cnyysB uentiMu
CHUTATCA TB, MMBHA KOTOpbix HauuHaloTcA Gykeamu |, J, K, L, M, N, a ece
OCTanbHbLIB ~ BBILECTBEHHBIMU.

REAL A, B, 11, MAL

®4, 077
INTEGER C1, C2,X
LOGICAL F,L

A60 'REAL’ A, B, 11, MAL; INTEGER' C1,C2,X;
*BOOLEAN' F,L;

A68 REAL A, B, 11, MAL; INT C1,C2,%;
BOOL F,L;

n A, B,11,MAL : REAL; C1,C2, X:INTEGER;
F,L : BOOLEAN;
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ALA A, B, 11, MAL :real; C1,C2, X:integer;
F, L : boolean;

C Uuesbio yny4LleHUA UCNoNL30BaHUA ONepaTUBHOW NaMATH B GOSbLIMHCTBEE
A3bIKOB MPBAYCMOTPEHa BO3MOXHOCTL pa3fenbHOrD  ONUCAHWA  KOPOTHMX
W QAMHHBIX UENbix NepeMeHHbix (MMEIMX 3HAYUTESIBHO OTAMYAWMUECA Aua-
Na3oHbl U3MEHEHUH), @ TAKXE KOPOTKUX U ANIMHHBIX BELLECTBEHHbIX, UMEIOLUX
pa3Hyl0 TOYHOCTb (T.€. C KOPOTKOW M QAMHHOW MaHTHUCCOW COOTBETCTBEHHO).

N306paxeHnA UenbiX, BEL{eCTBEHHBIX W JIOTMYECKUX 3HAYEHWIH B TEKCTax
nporpamMmM  LOSKHB!  YROBAETBOPATL CAEAYIOWMUM  HECSIOXHBIM  MpaBuAam.
3HAYEHUA UEMbix HE AOSLKHB! BLIXOAUTL 3a Mpefenb! CBOEro AuarnasoHa,
KOTOpbIW MOXHO HAATH B PyKOBOACTBE NO BbIGPAHHOMY A3bIKY AfIA KOHKPETHOro
cemeincTsa IBM. 3Hak MAOC y NOSIOKUTENbHbIX YuceN HeoGA3aTeneH. Y Be-
WeCTBEHHbIX ApO6HAA 4YacTb QOMXKHA OTAENATLCA OT UENON 4acTH AECATUYHOM
ToYKOW (He 3anATon !). KonuyecTBo 3HaYawmx ungp He AoSKHO GbiTh Gonble,
4Yem [OMYCKAETCA B MaHTHCCE LAA RAMHOrC ThNa nepemenHbix. Hanpumep,
Ha EC 3BM BelwecTBeHHbe 06bIYHON pnKHB! (0guHApHOW TouHocTH) B ®opTpaHe
n Anrone-68 umeloT 7 rapauTUpOBaHHbIX NECATUYHBIX UMGIP B MaHTUCce. [lua-
nasoH MPeACTaBEHUA BELECTBEHHbIX TAKXKE MOXHO HaWTW B PyKOBOACTBE
no A3biKy. Ha Haubonee pacnpocTpaHEHHbix B HalleW CTpaHe MalluHax oM
cocTaBnAeT He meHee 10238 | na uzo6parkeHuA oyeHb GOMbLLIMX U OYeHb Ma-
NEHBbKWUX 4YUCeN PEeKOMEHOQYeTCA MPUMEHATL HOpManW3oBaHHbIA  hopMaT
3aMucy BELLECTBEHHBIX.

florvyeckue 3HaveHuAa TRUE ¥ FALSE 3anvcbiBalTcA B anocTpogax
(AB0), c Toukoi snepegu (AB8), 8 o6pamnennu Toyek (P4, &77) unu Kak ykasaHo
(N, AQA). ToyHO TaK e HOMXKHK 6biTh NpeacTaBneHb! 3HAYEHWUA MepeMEeHHbIX
npu BBOAE MX B XOfle WCNONHEHWA Nporpammbl. [lpu BbIBOAE NEpEeMEHHbIE
Ha3BaHHbIX TUMOB OGOPMAAIOTCA aHANOrUYHO, HO YXE MALLMHOMN.

3. ApugmMeTuydeckue eblpaweHuUR 3anuUCLIBAOTCA C ynoTpebnenvem ne-
PEMEHHBIX ¥ 3fIEMEHTOB MACCHUBOB, 3HAKOB YeThIPeX apuMeTHYECKNX AencCT-
Bui (+ - */, B Ka4YeCTBE 3HAaKa YMHOXEHWA X MPUMEHAETCA 3BE380YKa), BO3-
BEiCHUA B CTEMeHb (#*), apugmeTnyeckux (SQRT — KopeHb KBagpaTHbLIN,
ABS - abconioTHaA BefMYMHA U T.M.), TpUroHomeTpuyeckux (SIN, COS v 1.n.) u
APYrHx ¢yHKupiA. MosHBIA CNMCOK BCTPOEHHBIX ¢YHKUMIA MOXHO HAWTH B pyko-
BOACTBE NO A3bIKY. [INA perynupoBaHvA NOpARKA BHINOSIHEHWA AEWCTBUW Mpu-
MEHAIOTCA Kpyrnbie Ckobku. MNpaBuna 3anucu apuMEeTHYECKUX BbIPaXKEHWH
B Pa3Hblx A3bIKAX OTAMYATCA HE3HAYUTESLHO.

4. flozuveckué ebipaweHrus (YCAOBUA) CTPOATCA U3 UeSlbix, BEL|eCTBEeHHbIX
W FIOrUYECKUX NEpPeMEHHbIX C ynoTpe6GieHneM 3HakoB OTHowewua (=, <, >,
>=, <=, <> WK /=) n noruyeckux onepayuit (AND, OR, NOT). B ®4 u ®77
B KayecTBe 3HAKOB OTHOLWIEHWH 3anucbiBaloTcA abbpeBuaTypb! COOTBETCT-
BYIOLUMX AHIAMACKMX HaumeHosaHuit: .GT. (greater than) smecto >, .LE. (less
or egual) BMECTO <= M T.p.

5. OnepaTtop npuceaueaHuA BO BCEX A3bIKAX UMEET OfuH W TOT e Bug:

MMA < CRYXEGHBbI CUMBON > BbIpaXX€HUe
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Hebonblraa pasHuua COCTOMT B CAYXBGHOM CHMBONE, B KAYECTBB KoToporo

ynoTpebnaioT 3Haku "=" B ©4, O77 u ":=" ("gBoeTONME" M "paBH0”) BO BCEX
OCTanbHbix. "IMA” 03HayaBT HauMmeHoBaHWe (MHAEHTW(MKaTOP) nepemeHHoH
B Nporpamme; "BbipaBHUE” - nioGoe apUGMBTHYBCKOE WAM SIOrMyecKoe

BuipaxeHue Bpoge A + 25.3 * B-C/X, cofepxalyee XOTA 6bf OQHO YUCHO
unK nepemeHHyio. Cumeon “npoten” mMoxHO NucaTh sciogy, 3a UCKNIOYEHUEeM
UMEH, CRYXeBHbIX CROB, CAYXEGHbBIX CUMBONOB M YWCES. Hanpumep,
A=X#*%3-2718 X:=(X+A)/3.14

6. Onepatop 6eTeneHuA (IF - THEN - ELSE = eciu-To-uHaye). Cmbich
€ro COCTOMT € ToM, 4TO MallMHa CHayana MPOBEPAET BLINOSIHEHME YCsOBMA,
CToAWero noche |F, a 3aTeM WCTMOAHAET TO, YyTO HAXOAWTCA Moche chosa
THEN R0ELSE (ecnv ycnoeue UCTMHHO), MAKM TO, YTO CTOMT noche ELSE (ecnu
YCAIOBHE He BHINOSIHAETCA).
®4  |F (ycnoeue)K, L, M (K,L,M ~ UEROYMCREHHBIE METKM AR nepexogos Npu

Pa3HbIX 3HAYEHUAX YCNOBMA)

IF (ycroewe) THEN onepatop
®77 IF (ycnosue)K, L, M

IF ycnoewe THEN onepatopbt ELSE onepaTtopet END IF
n IF ycnosue THEN onepartop unu 6ok

ELSE onepatop unu 6nok

ALA if ycnoewe then onepatopht else oneparops end if

Bo Bcex fAsbiKax 4acTb oneparopa IF - THEN - ELSE, HayuHas co crnoea
ELSE, moxer orcyrcreopatb. Mocne ELSE Bcerpga MoxHo MUcaTh HOBbI IF,
a nocne THEN — He Bo Bcex A3biKax,

7. Onepatop yukna COCTOMT W3 3arofoBka u Tena. B 3arosnoske onpe-
ACGNACTCA NepemMeHHan, HasbiBaeman NapaMeTpOM UMKAA, W 3a8al0TCA MHTEpBan
¥ War ee uaMeHeHWii. CywecTByioT u gpyrve BapuaHThl 3arofiOBKOB UMKNA,
Teno umkna coctout w3 rpynnel (MAM Bcero OfHOro) OMepaTopoB, KOTOpble
BbIMONHAITCA HECKOSIbKO pas, MpU4eM KaAblii pa3 C HOBBLIM 3HaYeHUEM
napametpa. Becrogy B cnegyioumx tnxe sanucax uvkna | - nepemennas—na-
pameTp uvkna, N1, N2, N3 - BbipaeHusa (nnu npocro WMEHA, UK KOHKpPETHLIe
Yucna), 3apaioiuuMe COOTBETCTBEHHO NepBoe, MOCAEAHEE 3HAYEHMA napamerpa
UMKNa 1 War ero U3MeHEHWA MEeXay 3TUMKM KpanHUMK 3HAYEHUAMK. YKa3aHHble
B KBafipaTHbIX CKOBKAax 4aCT MOryT OTCYTCTBOBaThb, Camm KBappaTHbie
CKOGKK B 3TUX MECTax HUKOrpa He MUWYTCA B NporpamMe. CnpaBa OT KOHCT-
PYKUMM gaHO NOACHEHue.

®4, ¥77 DO M I=N1, N2[, N3] 3arofloBoOK UuKna
onepaTopht Teno
M nocreghuii oneparop uukna

NpumevaHue. B kavecree M YKa3bi8aeTCA yefoe wucho — MeTKa,
nomevaiowan Nocnesruit oneparop, exolAwuld e YUK, UM MOMET 6biT, che-
UuansHoe cnymxebHoe cnoso CONTINUE.
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A60 'FOR I:=N1 'STEP’ N2 'UNTIL' N2 ‘DO’
onepaTtop WNM COCTaBHOW onepaTop

3aronoBox uukna
Teno uukna

A68 [[.FOR I[.FROM N1][.BY N3]]J. TO N2]. DO 3aronosok
onepaTopb! .0D TENO

Npumeyvanune. Ecnu N1 unu N3 paeko 1, 70 €20 MOMHEO He ykasbleatb
eMecTe CO CeouM clymelbHbim cnosoM. Eciu napaMeTp uukna e ezo Telle
He UCNoNb3YETCA, TO 86CH 3a20SI0B0K MOXIHO COKpaTuTh 00 .TO N2.DO, yrolbi
3a0aTh TOYHOE YUCNO NoeTopeHull Tena JUKNa. A ecil u OHO HC U36€CTHY,
a onpedenAerch, HanpuMep, eHyTpu Lukna no X00y ebluuciicHul, Tozda YuKn
HawuMalT cpaldy co choea .DO.

n FOR [:=N1 TO N2 DO
onepaTop WNM COCTABHOW onepaTop

3arofioBOK uuKna
TENO UKKNA

Npumevanue. Ecnu N2 < N1, To Heobxodumo Nucarb DOWNTO
emecto TO.

ALA for | in [reverse] auckpert. guanasoH loop 3aronoBoK
oneparops!  end loop Teno

8, Oneparop GesyclooHozo nepexoda  3acTaBnReT npoueccop 3BM
NepeiTH K BHINORHEHWUIO ONepaTopa, HAXOAAWErOCA B APYrOM MSCTE Nporpam-
Mbi ¥ MOMEYEHHOrO METKOM-NPUEMHMKOM. MNP OTCYTCTBMKM oneparopos ne-
pexofia nporpamMma BbINONHAETCA MALIMHOA NOCNEJR0BATENLHO CBEPXY BHU3,
JnepaTop 3a OnepaTopoM.

npumep

&4, 77 GOTO MeTKa-MCTOYHUK GOTO 4

A60 'GOTO’ MeTKa-MCTONHHK 'GOTO' MET1
A68 [.GOTO] MeTka-uCTONHUK [.GOTO] MET1
n GOTO MeTKa-MCTOYHHUK GOTO 5

ADA goto METKa-UCTOUHHK goto MET2

Npumevanue. B A68 cnoeo.GOTO HepbA3aTENbHO.

9, MeTka-UCTOYHUK ~ 370 yKasaHHan B onepartope GOTO Touka nporpaMmet,
Ha KOTOpY® Hapo cpenartb nepexof. MeTxa-MoTOYHMK CTOMT B TOM MecTe,
OTKypa fienaeTcA nepexof. MeTka-npMeMHUK — UMA (aapec) Tod Touku (one-
paTopa) B nporpamMMme, Kyaa, BOaMOXHO, GyieT cpenaH nepexof Npu ucnon-
HEHWWM Nporpammet. Sliw6as MeTKa-NpueMHUK Bcerpa NPUCyTCTBYET B Npo-
rpaMMe (6NnoKe MNKM noanporpamme) TONLKO OAWH pa3. Kaxawtid onepatop,
Ha KOTOpbW TpeGyeTCA BHINOMHUTL NEPEexXOA, NOMEYaeTCA YHUKaNLHOW MeT-
KOW-NPUEMHUKOM. METKa-UCTOYHUK B onepaTtopax nepexofla MOXET yrnoMu-
HaTbCA NWbGOE KONUYECTBO pas, B TOM YUCNE W HW OAHOrO.
&4, 077 uence 6e3 3HaKa; MeTKa-TPUEMHHUK BCerpa pacnonaraetcA 8 1.5
NO3ULMAX CTPOKM, T.e. CneBa OT OCHOBHOrO TEKCTa NpOrpaMmet

AG60, AEB  MMA; MeTKa-NPUEMHWK OTNMYAETCA HanWyuem cnpaea ABOETOYMA,
Hanpumep, MET76:

n uenoe 6e3 3HaKa; METKA-TPUEMHUK WMEET Cnpasa ABOETONME,
Hanpumep, 53:
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ADA WMA; METKa-NPUEMHUK 3aKNYyaeTCA B Napb! 3HAKOB “MeEHbLE”
u "6onbwe” << MET 1 >>

10. KommeHTapuii ~— NOACHEHUA, KOTOpbie aBTOp NPOrpaMMbli 3aHOCHT
B HEe NIA Ce6A MNM ANA ApYrux Nopei (He ANA mawwuHbl).Cofepumoe KOM-
MeHTapHeB HHMKaK He BJIMRET HAa WCNONHEHHE nNporpaMMbt. B KOMMeEHTapui
MOXHO BKMOYaTh NM0OGLIE CUMBONBY, KPOME TEX, KOTOpHIE ABNAKTCA €ro orpa-
HUYHUTERAMMU.

®©4,077 C (B NEPBOA NO3ULKK CTPOKK) ~ TEKCT NOACHEHHA 0 KOHLA CTPOKH

A60 "COMMENT’ TeKCT NOACHEHUR,

A68 # TEKCT NOACHEHMA #

n {# TEKCT NOCAHEHMA )

AJA ~= TEKCT MOACHEHWA (N0 .KOHUA CTPOKH)

11. Pasdenurenis oheparopos

o4, 077 Ha OfHOW CTPOKE HEenb3A Mucatbh Gonble OAHOro oneparopa,
NO3TOMY paspenuTenb He HyXeH

A 60,1, ALA Kkamgbiii ONEpaTop 3akaHYMBAETCA TOYKOW C 3anATO

AG8 oneparopbl OTAENAKTCA APYr OT Apyra TOuKOW C 3anAToil. MNepep
3aKpbiBaowWen cKoGKoin nw6oro tuna (.Fl, .OD, .END, ”)” u T.n.)
TOYKa C 3anATON HE CTaBUTCA.

12. Cocraenol oneparop u 65oK. bnoyHaa cTpykTypa cyuwecTtsyer B0
BCEX "anrononopo6HLIX” A3bikax. OHa CTPOMTCA M3 COCTaBHbIX onepaTopos
W CO6CTBEHHO 6nOKOB. COCTaBHOW onepaTop —3TO rpynna oneparopos, 3aknio-
YeHHanA B TaK Ha3biBaeMble onepaTopHbie cko6ku BEGIN u END. OH moxer
HaxXxOAUTLCA Ha TeX e MecTax, YTo U o6bluHbie onepaTopbl. COCTaBHOH one-
PpaTOp, NOMEWEHHbIZ BHYTPH YenosHoro nocne THEN wnu ELSE, ucnonHretca
WNK He MCNOMKAETCA (NPONYCKAETCA) LENMKOM., B 3ToM rnaeHbit cMbicn Bee-
NEHWA KOHCTPYKUMH “COCTaBHOW onepatop”. B Asutikax A68, AJJA, 6naropapn
HaNUYMI0 3aKPLIBAILWUX CKOGOK Y MHOrMX KOHCTpyKuUui, Tawux kak .Fl, .OD,
end if, end loop M T.n., onepaTopHbie CKOGKK B GONbLWIMHCTBE CNyyaes He Tpe-
6y10TcA. B A68 B ocTanbHbix cnyyasx BEGIN 1 END MOXHO 3aMeHATb Ha(M).

ECNK BHYTPb COCTABHOrO onepaTopa NOMECTUTb OMUMCaHNA UCNONb3YEMbIX
B HEM NEpeMeHHbIX, TO NONYYUTCA, CTPOro roBOpA, 6NoK. BHyTpu 6Gnoka no-
KaSM3yI0TCA BCE ONUCaHHBIE B HEM NEPeMeHHbie, T.e. 3a npepenaMmu 6noka
HU 10 BXOAA B HETO, HU NOCNE BbIXOAA U3 HEFO 3T NEPEMEHHBIE HE CYLLECTBYIOT,
W UX HUKaK HeNb3A WCNONb30BATH.

13. BerpoeHHble (cTtaHOdapThbie) GYHKUUL  WMEKTCA NPaKTHYECKU BO
BCEX A3blkax. 3TO Takue O6GWBYNOTpEGUTENbHbIE MaTeMaTUYECKHE (YHKUMK,
kak SQRT (kBagpaTHbifi KopeHb), SIN (cuHyc), LOG (norapugm), SIGN (3Hak
yucna) U ap. Yucno dyHKUMA B A3BIKAX Pa3fiMYHO, UX CTIMCOK W NpaBuna nonb-

30BaHWA . MOXHO HaWTW B PYKOBOACTBE NO A3LIKY, 75



Kaxgwiit TpaHCNATOp “3HaeT” uMeHa BCTPOEHHbIX (yHKUMH CBOEro A3bIKa,
NoaToMy ux He Hajo HVKaK onuckBaTh B nporpamme. B Gubnuoteke Tpakc-
nATOpa ANA NGO (yHKUAM UMEETCA CBOA NOANPOrpaMMa B MalMHHBIX KOAAX
(unu ogHa noanporpamMma Ha rpynny Gnuskux GyHKUMiA, Hanpumep, TpUroHo-
MeTpuueckux). Konua TeKcTa HyxHOW MOANPOrpaMMbl BIIOYAETCA B COCTaB
paboueii nporpammel npu ee céopke. Haubonee npocteie QyHKuUMM (SQRT,
SIGN ¥ aHanoruukble) He KMEKT creuuanbHelx NOANPOrpaMM, a peanus3ylTcA
OAHOW WNM HECKONbKUMKM MalWHHBIMK KOMaHjamu, KOTopble “3HaeT” TpaHc-
nATOp.

14. Hauano u KoHey NPOrpamMMbl

®4,977 PROGRAM UMA obA3aTenHo He AnA Bcex
TEKCT NpPOrpammel TpaHCnATOpOB
STOP -
END

A60 ’BEGIN’ Tekct nporpamMmel 'END”

A68 .BEGIN TekcT nporpamMmel .END unu (...)

MpumevaHue. B GonbWUHCTEE A3bIKOB 6bLINOMHEHUE NPO2PAMMbI
OCTaHaesueaeTcA (NPexkpawaeTcA) He TOMLKO 8bIXOOOM 3a ee KOHey, Ho U Npu-
MEeHEHUBM cneyuansHozo oneparopa STOP.

n PROGRAM UMA; onucanua BEGIN onepaTtopt! END.
AJA BbileNeHHOro cnosa HET  TeKcT nporpammul  end [umA]

15. Maccuebl (nepemeHHble C WHAEKCaMu) WMEITCA BO BCEX A3bIKAX.
B kayecTBe WHAEKCHLIX CkOGOK B ¥4, 77, AJJA ucronbaylTcA cumeons! ),
a B A60, A68, N - [ ]. KeappaThble CKOGKW, HECOMHEHHO, afech yaobuee.
CoxpaHeHue Kpyrnbix ANA 3TUX LeNek B TaKux CPABHUTENBHO HOBbIX A3bIKAX,
Kak ®77 u AJlA, — onpepeneHHan AaHb TPaAvLMK U XXENaHWe MCNoNb3IOBaThb
HaKonneHHble NporpaMMmel M TeXHWJYeckue cpeacTsa (Knasuatypel, nepgo-
paTopbl U Ap.), B KOTOPLIX KeaApaTHbIE CKOGKU OTCYTCTBYIOT.

OnucanuA MaccuBoB OBA3aTeNbHbl BO BCEX A3LIKAX: TPAHCNATOP AONMEH
¥3HaTb” ero paamep, KONUYECTBO M3MEDEHUH (UHAEKCOB), Nnepesent! U3MeHeHui
MHAEKCOoB, TN anemMeHToB. BCA 3T1a MHGOpMauWA AAETCA B onucakuu. Tun Bcex
3NEeMEHTOB OAHOr0 Maccusa AonXeH ObiTb OAWH U TOT XKe, B 3TOM OCHOBHOE
OTNKWuYMe MaccusBoB OT Goflee CnoXHbix OGLEKTOB NMPOrpamMMbl — CTPYKTYP,
3anuceit, (aitnos. PacCMOTpUM B KauyecTse NpuMepa ABA MacCusa — OAHO-
MEePHLIA U3 BEUWECTBEHHbIX W ABYMEPHbIR U3 LENbIX 3neMeHToB. OfHOMEpPHBIN
€ uucnom anemertoe 10, a gsymepHblii — B BUAe TabnuuL! U3 TpeX CTPOK U NATH
CTONGUOB. HWXHIOI0 rpaHuLy NO KAXIOMy M3MepeHno GyaeM cuuTaTbh paBHOWR
eauHuue. OnpefeneHtble TakuM o6pa3oM MacCuBbl C MOCTOAHHBIMM B XQAie
MCNONHEHWUA NMPOrpamMMbl MPaHKULIAMU HA3LIBAKWTCA CTATHYECKMMM.

4,077 REAL A(10)
INTEGER B(5,3)
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A60 »ARRAY * A[1:10]; *INTEGER’ *ARRAY® B[1:3,1:5];
A68 [10].REAL A; [3,5].INT B;

n A: ARRAY[1..10] OF REAL;
B: ARRAY [1..3,1..5] OF INTEGER;

ALA A: array (1..10) of REAL;
B: array (1..3,1..5) of INTEGER;

JIMHAMHYECKME MACCHBBL. T.e. MAacCusbl C W3MEHAEMbIMKM TpW BbiNon:
HEHUW NPOrpamMmbl pa3Mepamu, BO3MOXHb B A60, A68, AJIA. B wux onuca-
HUAX B KAYeCTBE BbIPAXEHWA ANA BEPXHUX U HUXHUX FpaHKy, MHAEKCOB MOXHO
yKasbiBaTh WMeHa W apudMeTWYeCKUe BbIPaeHWA, 3HAYEHWA KOTOpbIX BBO-
AATCA UNK BLIYUCNAKTCA NPU UCNONHEHWU NPOrPaMMBbl.

16. Onepayuu eeoda-epieoda OCYLLECTBNAIOT NEPECHINKY B ONepaTUBHYIO
NaMATb C NEPEBOAOM BO BHYTpEHHEE NPEACTaBNEHUE WUCXOAHBIX AaHHBIX
C KNaBuaTypbl, MarHWUTHbIX AWCKOB, NEHT U APYrWX BHEWHUX YCTPOMCTB
¥ Bblgavy U3 ONEpaTMBHON NaMATU ¢ obpaTHbiM npeobpazosaHeM Ha Gymary,
3KpaH aucnnes, AWCK, NeHTY u T.4. B nocneghue ropb) GbICTPO MEHAIOTCA Xa-
PaKTEPUCTUKKU BHEWHKX YCTPOKCTB U HAlu NPeACTaBNEHUA O TOM, KaKoW BuUj
AOMKHB UMETb pe3ynbTaTe! UCNONHEHUA nporpammebl. Ewe 20 net Hasapg pac-
nevyaTku pesynbTaToB NpeacTasnAny coboil, KaK Npasuno, CrNOWHbLIE KONOHKW
Jucen, UHOraa nepemMexanuecA CnosecHbIMKU NoAcHewuamu, CerogHa dop-
MUpOBaHKE Bblgauu ANA Haunyylwero BOCTPUATUA YESIOBEKOM BblAENnuNoch
B OCOObLI pa3gen NporpaMMKUpOBaHUA, YaCTO U CEPbE3HO PacCMAaTpUBAEMbIHA
Ha KOH(pepeHUuAX no uHGopMaTUke, B TOM YuCNE MeXLyHapOAHbIX.

MNpoGnema cOCTOMT B TOM, YTO BCE PacnNpPOCTPaHEHHble HbIHE A3bIKWU
NPOrpaMMUPOBaHKA CNOXKUIKUCh MUHUMYM AECATUNETUE Ha3aj U BCTPOEHHblEe
8 TO BPEMA B HUX KOHCTPYKUXKU BBOAA-BLIBOAA NNOXO COYETAIOTCA C COBPEMEH-
HbIMK TEXHUYECKUMKU CpPeaCcTBaMu U BO3MOXHocTAMMK. Mo3atoMy paspabarbi-
BalTCA MHOrOYWCNEHHbBIE PaCWMUpEHWA A3LIKOB, GUGAMOTEKM NOANPOrpamMM
BBOAa-BbIBOAA, rpaduueckue naketel U ap. YroGbl HE NOTEPATHCA B Macce
AeTaneil ¥ oTNWyuii, pacCMOTPUM 3AeCb TONbKO CaMbl NPOCTLIE BapUaHTHI
CTaHAApTHBEIX ONEpaTopos BBOAA-BLIBOAA, a 3a Gonee noapobHbIMK pa3sbAc-
HEHUAMYK OTOWNEM K APYr¥M pasgenaM ¥ PYKOBOACTBAM MO KOHKPETHBIM
A3blKaMm,

HauGonee npocTo onepaTtopbl BBOAA-BLIBOAA BLIFNAAAT B anrononoaot-
HbIX A3bIKaX:

A60 READ (UMA 1, UMA 2,. .., UMAN);
PRINT (MMA 1, NEWLINE, UMA 2,.. ., UMAN);

A68 READ ((UMA 1, UMA2,.. ., UMAN));
PRINT ((UIMA 1, NEWLINE, UMA2,. . ., UMA N));
WRITE ((UIMA 1, NEWLINE, UMA 2,...., UMA N));



n READ (UMFA 1, UMAZ2,. ..., UMAN);
WRITE (UMA 1, UMA2,.. ., UMA N);
WRITELN (MMA 1, UMA2,.. .., UMAN);

Npumevanne. Bo ecex npumepax nepesidl oneparop (READ) obecne-
Yueaer 6800 cumMgonoa u3 eHewHel cpedsl, npeobpa3ogaHue, ecnu HymHo,
60 6HyTpeHHee npedcTaeneHue (HanpuMep, BEelECTEEHHbIX 3HavYeHul) u pas-
MeyeHue 6 Tex avellkax NamATU, KOTODbIE HA3HaYeHsi TPAHCIATOPOM OnA
nepemenrHbix UMA 1, UMA 2 u 1.0. Bropoi (u Tpetull, 20e oH nokasaw) oneparop
NepeeoduT COOePKUMOe AYEEK NAMATU, 060IHAYEHHBIX UMBHAMU, 60 GHellHee
(cumeonsHoe) npedcraeneHue u evidaer Ha nepugiepuiiHoe ycrtpoiicreo. Ha
CamoM Oene MexaHu3M e600a-b16008 YCTDOEH CNOMHEe, HO NpueoduTh ezo
nodpo6Ho 30eck HeobA3aTenLHo.

4, 877 READ*,UMA1,UMA2,..., UMAN
PRINT*, UMA 1, UMA2,.. ., UMA N

AA  GET(MMA1); GET (MMA2);... GET (UMA N);
PUT (MMA 1); PUT (NEWLINE); PUT (MMA 2); ... PUT (MMA N);

B xaxgoi onepauuonHoll cucTeme 3Thm CTaHRapTHLIM QyHKUUAM npea-
NWCaHbl onpepeneHtble TNkl yeTpoifcTe. Bo mMHOrMX ciyyasx aTo KnaBuarypa
A7R BBOAA M 3KpaH AnA emieopa. B N3BM HaseaHHoe cooTBeTCTBMe ABNAETCA
OGWENPUHATLIM. JINA BBOA2 CHMBONBY (Hanpumep, widpbl ofHoro Yyucna,
npepcTaenAowme coGoi U3o6paxeHne 3Ha4YeHUA) NOJAITCA OfMH 3a ApYTUMm.
CocepHue 3HaYeHWA paspenmoTca npoGenamu. Npu BLIBOAE 3HAYEHMA KaxOro
TUNA NPEACTaBNAIOTCA B HEKOTOPOM CTaHAApPTHOM MNA AaHHOTO TPaHcnATOpa
BHUfie. B GonbwuHcTRE CnyyaeB CTaHAapTHLIA BLIBOJ NONb30OBATENA He ycr-
Pausaet, NOTOMY YTO OH HBAOCTATOYHO PALMOHANEH (MHOTO NHUWHUX uuep,
HE3KOHOMHO PAcXOAYETCA MECTO Ha Gymare unu akpaHe), Torpa b dopTpaHe
NPUMEHAT ¢OpMBTLY, B ANrone — cneunansHbie npoueaypbl, B8 lNackane ~
napameTpbl Nocne UMBH NEPEMEHHBIX.

OueHb BaXHYI0 PONb B A3LIKAX UrpaeT MOAYNBLHOCTb, T.€. BO3MOXHOCTb
BbIIENIEHUA YacTel anropuTMa B CAMOCTOATENbHLIE nporpamMmHble efvHKULl —
MORy”H. MNeperie MoayNbHLIE KOHCTPYKUMMU ~ QyHKUUA W NOANPOrpamMMbl — no-
ABUNUCL AaBHO, NPaKTUYECKH BMECTE C NEepBbiMM A3LIKAMMK BLICOKOTO YpOB-
HA = QoprpaxoM, Anronom-60. B Gonee NO3AHUX A3bIKAX NPUHUMN MOAYNb-
HOCTH 04€Hb CUNLHO PA3BUT M OGOraiieH HOBBIMU UEAMM, MNoppoGHLIN pacckas
O MORYNBHOCTH 3aHAN Gbl CIMWKOM MHOrO MEcTa, NO3TOMY O PaHUYUMCH
MWL CaMbiMK NPOCTBIMU BAPUAHTAMM MOAYNbHBIX KOHCTPYKUWH.

OcHOBHOE HasHaueHWe MOAYNA = COCPEHOTOMMTL BHUMAaHWE nporpam-
MUCTa-paspaboTynKa Ha CO3aHHU anropuTma, NPUrofHOTo RNA NpUMEHEHUR
B pB3HbIX nporpamMax. Konwv OfHOro u Toro e MORYNA, Hanpumep, AnA
PacueTa WHpOKO M3BECTHOH MaTEMATHYECKOR ¢yHKLMM, MOTYT MNPUMEHATLCA
NapannentHo W He3aaucuMo BO MHOMECTBE NPOrpamm, TeM CambiM 3IKOHO-
MUTC#H TpyA nporpammucta. O6WHMpKas 6UENMoOTEKA aKKypaTHO cOC';’aBneHHbIX
W TUATENBHO OTNaMEHHbIX MOfyNEV = OfHO W3 TNaeHbix GOraTcre npodec-
CHOHAJIEHOTO NporpaMMucTa. BUENHOTEKa MoAynel HesgMeHUMa npu cos-
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[aHUKU GONbLIOH NPOrpaMmMbl METOROM "CHU3Y BBEPX”, HANOMKUHAIOWMM CTPOU-
TENLCTBO 3[3HMR U3 OTRENbHbIX FOTOBBIX BNOKOB.

MopynbHOCTb NO3BONAET He 06PaLLaTh BHEMaHIA Ha cocTaB NepemeHHbIX
B BbI3bIBAKLEH NPOrpaMmMe, TeM cambiM OGECHEeYMBAR MPOCTOTY pacnpepe-
NeHuA pPaboT Haj KPYNHbIM NPOEKTOM MEeXAY MHOT¥MHU UCNONHUTENAMMU.
MpUHUMT MOAYNLHOCTH BOOGLLE XapakTepeH [NA NPOU3BOACTBA CNOMXHBIX
TEXHUYCCKUX W3AeNMR, B KOTODbIX acerpa BhIAENATCR OTAENbHuIe GNOku
# y3nbl. BerioMHum xOTs 6bt B OGWMX YepTax yCTPOHCTBO TENeBM3opa, aB-
TOMOSUNA WNU camoneTa. B Hawux A3biKax MOAYNAMM ABNAKTCA (yHKLMK,
npoueaypbl, NOANPOrPaMMbi.

Mopyfb-QyHKUMA NO CBOEMY HA3HAYEHUD W  MCNONb3OBAHWI HUdeM
HE OTNMYaeTCA OT CTAHAAPTHOM BCTPOBHHOW QiyHKUMK, HanpuMmep CHHyca.
OyHKUWA MOXET UMCTb NGO YMCHO apryMeHTOB (NapaMeTpoB), B TOM yucChe
W HW ogHoro. Npumep dyHkuuk 6e3 napamerpor ~ npouepypa TIME, kotopas
B MOMEHT O6pallSHUA ¥ Hell cuMTHIBaeT C Taivepa MalUHbl TRKYLLEE BPEemA
CYTOK U BbijaeT ero B nporpamMmy B BUAC CTPOKM CUMAONoB, Hanpumep,
11:28:05.

Onucanus MOAyNA COCTOMT M3 2ar0A0BKa W Tena. 3arofioBok 06A3a-
TENHHO COMEPHMUT CrCUKANBHOE CRYXEGHOE COBO ¥ UMA MORVAA. Ecnu oH
WMEST NapameTpbl, Ha3siBaeMble B OnucaHuy GOpPManbHLIMM, TO B 3aroNOBKE
OHU LIOMMHB! 6biTH CNEMUGULMPOBAHLL, T.€. YKa3aHbt UX TUN U cNOCOG BbLI3ORA.
B kauecTBe cnyXEErbIX NPUMEHAITCA BHMNMIACKME 3KBMBANEHTH CNOB “nop-
nporparma”, “npouefypa”, "MYHKUMA®, Mcnonb3aoBaHue MOAYNA COCTOMT
B O6GPaLLEHUH K HEMY MO HMCHM C NEpPeYMCNeHUEM (aKTHYECKUX NapaMeTpos.
K ofHapb! ONMCAKHCMy MOAYNO MMOXHC 06pal;aThCA B HPOrpamMme (T.8, 3ac-
TapNsTb Bro 6TpaboTars) MHOMOKPATHO, B NIGOH HYXHBIA MOMEHT.

JIOBOMEHO TOHKMM MOMEHTOM ABNAETCA pasfMuue B Cnoco6ax Bhbi30Ba
NapaMeTpoBR MORYNA MO WMEHW W NO 3HaueHuw. B pabousit nporpamme, Ha-
NOMHWM, BCE MMEHA NEpeMeHHbIX 3ameHeHbl Ha afipeca (HOmepa AyeeK na-
MATH), B KOTOpbIX 3TW riepemeHHble pasmewalorcA. Mpu BbI30OBE NO MMEHM
BHyTpb MOJAYNA BMECTO (hOpManuLHOro napameTpa fiepefaeTcA apfpec nepe-
MEHHOI — thaKTUYeckoro napamerpa. BRyTpu mopynA 2HaveHne nepemeHHoH,
T.e. COiepXHMMOe COOTBETCTBYIOLUEN AYEAKH, MOXET M3MEHUTLCH U COXPaHHUTCA
W3MEHEHHBIM NOcNe BLIXCHAa U3 MOflyNA. BbizoB NO WMEHM Mcnonb3yeTcA AnA
NapameTpos, KOTOpble HBNAKTCA BrIXOAHBIMU (“BBIXOAAT W3  MORYNA”).

AnA QopManuHblX NapameTpoB, BbI3LIBAEMBIX NO 3HAYEHWID, OTBORATCH
CBOM AYEKA NaMATH, KOTOPbIE 3aMCAHAIOTCA KOMMAMU 3HAYEHUA (haKTUYECKUX
napameTpos, B TakOM BapuaHTe BLI30BA 3HAYEHWA nNepeMeHHbiX, ynoTpet-
NeHHbIX B KauecTBe (EKTHYECKUX NapamMeTpoB, HE MOTYT W3MEHRTbCA HHU-
KaKUMK IeACTBUAMU BHYTDU MOfYNA. TBM CambiM NEPEMEHHBIE BbISHIBAWEH
NporpamMmbl  3alMLIAKTCA OT, BO3MOMXHO, HENPaBUNLHOW DaGOTLI MOAyNA.
Bbi30B No 3HaYEHUI0 MMEET CMBICN ANA BXORHLIX napaMeTpoB. 06a cnocoGa
BbI30BA NAapaMeTPOB Peanu3osans B A60, A68, N. B ogopmnennn mMoaynen
AOBONLHO MHOTO OTNMYMiA M TOHKOCTER, NOAPOGHOE O6LACHEHUE 3aHANO Gbi
CNUWIKOM MHOrO MecTa, NO3TOMYy BPAR NIM OHO YMECTHO B AaHHOW KHWre.
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B Hawux A3biKkax MMeTCA (B pa3Hbix 06LEMaX) CPeAcTBa ONUCaHWA
¥ MaHUNynUMpoBaHNWAR CUMBOSIbHLIMM W CTPOKOBLIMM MEDEMEHHLIMU U MACCH-
Bamu. MNpocTeie CTPOKM NOARCHEHWHW, HanpaBNAEMLIX Ha ablavyy BMECTE CO 3Ha-
YEHMAMM NEPEMEHHBIX, BO3MOXHbI BO BCEX A3ILIKAX W fIOMKHLI 6bITH 3aKMNOYeHbt
B anoctpodnl (ALlA, ®4, 77, M), geoiiHbie anocTpogu (A60), aBoliHLIE Ka-
abiyku (A68). TakMe cTpokM MOXHO NUcaTb B onepatopax BLIBofa BClay,
TA€ NOMNYCKAeTCR YKasbiBaTb MMEHa nNepeMeHHbix. 3a 6Gonee noapo6HOM
uHpopmaumei no ynorpebneHnio CUMBOSLHLIX M CTPOKOBBLIX NepeMeHHBIX
uMTaTenio NpuAETCR OBpaTMILCR K y4eGHMKY no BbIGpaHHOMY A3LIKY Mpor-
PaMMHUPOBaHUA,

B 3aKnioueHue faHHOro pasfefia OTMETHM, YTO B HEM MOKasaHbl faneko
HE BCE KOHCTPYKUMM M BO3MOXHOCTH Takux GoraTeix AILIKOB, Kak Aza, Anron-68,
doprpaH-77.

PEJJAKTOPH U NOATOTOBKA TEKCTOB

BaXxXHeiiumm cpesicCTBOM MOArOTOBKM BCEBO3MOXHLIX TEKCTOB Ha JBM
ABNAETCA cneumalbHarR nporpaMma — TBKCTOBLIA pepakTop. CyuiecteByer
MHOro pefakTopoB = MPOCTBLIX U CROXHBIX, YHMAEpCafbHLIX U chneuaniau-
poOBaHHbIX, NpegHasHaYeHHLIX ANA onpefefieHHblx BuAoB pabor. PasnuuHbie
MHCTpYMEHTalbHbIE NPOrpaMMHbIE CPEACTBA WMEIOT COBCTBEHHbIE, BCTPO-
€HHble  TekcToavle pepakropbl. Mbl e NoApo6HO PaccMOTpUM OCHOBHbIE
¢yHKUMM pelaKTopa, cXemy ero paboThl, KOMaHAbl UM (yHKLMOHANBHBIE KNna-
BULUM, AafAUM HECKONLKO MONE3HLIX COBETOB.

OcHoeHbe GyHKUMM pegakTopa — 370 paboTa ¢ dalinamu: nokas Tekcra
(tbaiina) Ha 3KpaHe, BLIBOJ Ha GymMary; BCTaBKa CTPOK M CUMBONOB; yaaneHne
CTPOK, CIOB U CUMBOSOB; NEPEMELLEHNE HECKONLKUX CTPOK MMM NPAMOYTONb-
Horo 6oKa CUMBOSIOB B ApYroe MeCTo TEKCTa; KOMMpoBaHUE (pasMHOKEHWE)
CTPOK M LENOYEK CUMBONMOB; MOMCK CTPOKKU NO 3afaHHOMY 06pasuy (KOHTEKCTY,
LenoyKe CUMBONOB); BbipaBHMBAHME LWHUPUHL! TEKCTa, aBTOMAaTUYECKUd ne-
PEHOC croB No npaBunamM rpamMMarTUkM A3LIKA; peska U CKNeika CTpoK; 3aMeHa
opHoro ab3aua (MOBTOPAKIYEHCA LIEMOYKM CUMBONOB) Ha ApYroi; npec6pa-
30BaHWE CTPOYHLIX BYKB B NPOMMCHLIE M 06PaTHO; BCTaBKa B TEKCT 3aroTOBOK
M3 onpegeneHHoro Hatopa, GLICTpaR cmeHa HaGopa 3aroTOBOK; KOHTpONb
thopMMpyEMOro TekcTa Mo MpaBuflaM rPaMMaTMkM M CRoBapld BLIGpaHHOro
A3bIK3; HAbOp CROXHbIX MaTeMaTMyeckux opmyr; nonurpadmueckoe otop-
MrIeHHe TeKcTa.

U3 atoro HenonHoro nepeyHA BUAHO, YTO B NPUHUMNE C MOMOLYBIO pe-
AaKTopa MOXHO BLIMONHATL MHOTO MONE3HOW paboThl Haj TeKCTOoM. 3ajaua
COCTOMT fULb @ TOM, 4To6bl aniGpaTth HauGonee NoaxofAUMKA, yA0GHLINH pefak-
TOp U HayyuTbCR WM NONb3oBaThCA. NOACHUM OTAefbHbIE GyHKUMK.

Pabora c (paiinamu. CHOpMMPOBAHHLIA NONb30BATENEM TEKCT HEOEGXO-
BUMO COXpaHWTb Ha AWCKE, T.e. 003Aa™ M3 Hero dain. JInR npogonxenua pa-
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60Tk NGO paHee 3anMCaHHbIi TEKCT JONMXEH CYMTLIBATECR PEAaKTOpPOM
¢ pucka. CnegyeT ofieCneuyuTs kONMPOBAHUE B TEKYU W (M3rQTOBNREMbIN)
TEKCT Moboro 4YMcna CTpPOK M3 NIoGbIX MMEWMUXCAR Ha aucke dainnos. Ana
NOACTPAxOBKM Ha clyyail c60A MaluHbl UMW aBapUHHOrO OTKIIOYEHWA 3NEeKT-
PO3HEPTUM PEAAKTUPYEMBIA TEKCT [AOMXEH NEPUOAMYECKM 3anuCLIBaTbCR
Ha AMCK N0 KOMaHae MnuM aBTOMAaTHMUECKM.

MNokas TekcTa Ha skpave, JINA Toro, 4Tobbl aBTOP MOr NPOCMAarpuBaTth
CO3/1333EMBI TEKCT, HaXOARWMACA BO BPEMA paboTbt B ONEpaTMBHON NamATK
KOMMbIOTEPE, CYWECTBYeT HECKONbKO BO3MOXHocTed. lpocreiwan cocrouT
B BLIBOAE Ha AMCNAEl NO KOMaHAe Trpynnkl CTPOK a 3aaHHOM WHTepBane
ux HomepoB. ToNbKO TakaR BO3MOXHOCTL M 6bifla B MEPBLIX, CaMbIX MPOCTLIX
penaktopax. bonee cnoxHei, ¢ TOYKM 3PEHUAR NPOrPAMMHOIO BOMIOL{EHHR,
eapMaHT -~ opraHu3aauuR Ha 3KpaHe "oKHa”, B KOTOPOM MOCTORHHO BMfAEH
(parmeHT, obvemom B 15..25 crpok. Monb3oBarenio faeTcR BO3MOXHOCTb
”NpoKpYTKKM” TEKCTa B OKHE BBEPX W BHW3 KaK NNaBHO, Tak U NONMHLIMKU OKHaMM
(axpaHamu, ctpaHuuamm). ECim anuHa cTpoKM TeKcTa 6onblue LWUPUHA OKHa,
TO AONYCKaeTCR NepeMelyeHne W306pa>keHUR B OKHe BreBo-Bnpaso. O6ecne-
yuBaeTcR GLICTpOE MepeMeleHWe c M6oro Mecra Ha Hayano wnu KoHel
tdanna. Hexkoropble pepakropbl NO3BONAIOT CO3faBaTb HECKONLKO OKOH M pa-
60TaTh OAHOBPEMEHHO C HECKONbKMMM (haknamu uNM yacTAMM ofHOro (aina.

Brisod (nMevars) Ttekcta Ha 6ymary BO3MmoOXeH, ecnv B cocrase JOBM
MMEEeTcR npuHTep. Cob6CTBEHHO NeYarb He BCerga BXOAMT B (yHKUMM pepak-
TOpa, TOrAa OHA BLINONHAETCA CPBACTBAMM Afpa ONEepauMoHHOW CUCTEMBL
Mo3aToMy NOArOTOBNEHHLIW TEKCT Haf0 CHayana 3anuMcatb Ha AUCK, BLINTW U3
pejakropa, a 3atem KomMaHgon OC BLIBECTH haiifl Ha Neyarauiee yCTpoicTBo.
B pepakTopax, nNpefHasHauyeHHLIX JANR  (OPMMPOBAHWA MHOTOWPUGTOBLIX
MHOroanthaBuTHEIX TEKCTOB, (YHKUMA BbIBOfla HA MeYaTb BCTPOEHA BHYTPb.

BcTaska cTpok U cumeonos. BcraBka cUMBONOB RBIRETCR Haubonee
YACTLIM pEXMMOM paboThl, YCTAHOBAIEHHLIM MO YMONYaHWI0 fIME0 HaXaTuem
cneuvancHoW Knaeuwu. B pexume BCTaBKM 4acTb CTpPOKM, pacnofioXeHHown
npaeee Kkypcopa, OTOAAWraercA NpPU Ha)xxaTuu CUMBONBHLIX Knaeuw. [pu
OTMEHE 3TOr0 PeXxMma HOEbIE CHMAOoSbl 3aMeLLaloT Te, YTO BLISIM Ha UX MecTe.
YacTo HOBMYKM HEe A0rafbiBaloTCA O MoclegHei BO3MOXHOCTM M CcHavana
3aTMPaOT OWKMEOYHLIE CUMMBONLI KNaawwei Mpobena, 3arem BO3BpalaloT
KYpCcOp Ha Ha4ano YMCToro Mecra v SiMllb Nocne aToro HabupalT npaBuNbHLIR
TEKCT,

BcraBKa CTpOK OCYILWECTBAARETCA NyTEM pasfBUXXKKN TEKCTa, 0OCBOGOXAEHNA
MecTa noj HoBbie CTPOKM U BBOAA uX. OTOABMIralOT CTPOKW HaxarMem OofHOW
M3 KNaBuLWI-CTPENOK WMNM KOMaHAoA BCTaBKM CTpoK. WHorpga rpynna crpok
BBOAMTCR Kak fo6asfieHne NochB TBKyWe#d CTpoku. Torga sce nocregyiouime
aBTOMATHYECKU OTOAAUraloTCA.

MepemeujeHue 2pynnbi NoOPAOY udyuwux CTPOK Ha HOBOE MECTO BO3MOXHO
B 60NLWMHCTBE PEfaKTOPOB W BLINONMHAETCA MO KOMAaHAE, B KOTOpPOA Hapo
yKa3arb unvM OTMETUTL NEPBYID M NOCNEAHIK U3 NEPEMELLAEMBIX CTPOK U TO
MECTO, Kyaa WX cnefiyeT NMOMBCTWTL. JTa onepauuf HanomuHaer paboty
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C HOXHMLAMM M KNeem Haj TeRCTOM, HaneyaraHHbiM Ha OAHOW cropore 6y-
mary., KonMpoBaKhue CTPOKR OTNMYABTCA OT NEPEMEULEHMR TEM, YTO OpMruHan
OCTaeTCA He CBOEM MECTE, a Ha HOBOE 3aHOCWUTCH KONWA.

YoaneHue cumeoslo8 — NPOCTar ONEpauyA, 3akNOYallLaACA B hepeme-
HSHUM 4ACTY CTPOKM, HAXOJALLEHCA NPaBee Kypcopa, BNEBo. (py 3TOM CMMBON,
PecnonoXeHHblil Haj KypCopom, ucuedaeT. [inA yaaneHns CHMBONOB O6bIYHO
UCTONb3yeTCA ChelHassHaR Knaemuse.

YoaneHue CTPOK ~ aHanoruyHea OflepPalA, HO oka Honse onacHe, no-
CKOJSTbKY GORLLWMHCTBO PEAAKTOPOB HEe MOryT BOCCTaHOBMTL OWHWEOYHO yAaa-
NeHHbIe CTPOKH M WX NPUAETCR HabupaTb 3aHOBO. Onepauyf BLINOSIHAETCA
AMG0 CrneuvancHoi Knasuwei-crpenkol, NGB0 Komaupodl c  napamerpasmu
(aMana3oHOM HOMeEPOE yjanAeabix CTpok). Mocne yaanenwa CTpok HEOGX0AYMO
BHUMATENLHO OLEHUTL TONYYUBLWMACA PE3YNbTaT, DpeXae Yem ABMIraTsCA
fpanoue.

Mocne BCTaBKY, yaaneHuA, KONMPOBaHMA M NEPEHOCA CTPOK PEAaKTop
nepeHymepoBeiBaeT Becb Tekcr B O3Y 3aHoBo. HOMepa B Hero ¢aKTHyecKu
HE BKNIOYAKTCA, OHM CYUIECTBYIOT TONLKO BO BPEMA D2naKTUpoBEHUA. Bnoouem,
CyulecTBYIT PCAAKTOpLI, KOTOpbie OGXOARSTCA BOBCE €3 HymepauuM.

Mouck crpoku. JINA Toro, 4To6bl B 60STbWOM TEKCTE GLICTPO HaliTH MecTo,
B KOTOPOM COACPXHTCA M3BECTHLI ¢parMeHT (CNoBo, yenouka GHMBONOB),
CyileCTByeT cheuxanpHal KomaHpa. Mo Hek pepakrcop rOCHEAOBATENLHO
npocMarpueae’ TeKCT ¥ CpaskMBaeT ero C 3ajjaHHbiM obpasuom. Fipy nepeomM
We COBNajeHHH NPOMCXOART OCTAHOB U BLIBOf HE 3KPAH Y4YacTHa, Cofep-
mawero obpasel. Y2cTo Takas KOMaHAa He HMEET CHEUUESTbHBIX 0603Ha4eHMiH,
AOCTA7O4HO SIMUIL B KOM&GHAHOW CTPOKB YKa3aTth HYXXHSIH (parMeHT B CrpaHy-
uuTeNAx (KOTopbiMK MOXET 6biTb, Hanpumep, cuMeon ”/” — "kocar yepra”).

BripasHuearue wuputl. MPY NOJroTOBKE MHOrUX TEKCTOB (TeXHUyecKuX
PYKOBOAGYB, CTaTel M T.il) MENATeNtHO BbLILABHMBATL NpaBbiii Kpaih o6pa-
3YWIIEACA KOSIOHKK. B M3paTensCKoM pene 270 Ha3bIBAETCA  BLIKNIOYKOM
cTpok. Mpocreiumii cnocob BLIKNWOYKY — BCT2BKa AONONHUTENLHLIX NPOGenoB
MeXjy cnopamu 6e3 M3MeHeHWA nepeHocoB cnoa. lMpumep nocTpoekuAa an-
ropuTMa BLIKNIOYKM NoAapo6HO pasobpaH B pasfesne "AnNropyTMU3aLMA M 3aNuch
nporpamm”.

Bonee cnoxHulli BapMaHT — O6yyeHMC pepaKTopa npasmiam hepeHoca
CNOB B COOTBETCTBUM C rpaMmartvKoli, Henpumep, PYCCKOro A3biKa., Takaa
BO3MOXHOCTb O4YeHb NOSIE3HA B NOArOTOBKE JIMTEPaTYPHLIX TEKCTOB ANA ne-
YeTH, HO OYeHb Mano pepjaKTopoB 06NaRANT eH.

Pe3ka u cxneiika cTpok. Bo MHOIrMX pepakTopax onepauua peann3oeaHa,
OCYUBCTBSIAETCA NO HAXBTUIO OAHOW-ABYX KnaBuw. py peske Kypcop nof-
FOHAETCA K MECTY NpEANOfiaraeMoro pa3sfiefieHys, M HAKMMAETCR onpepe-
fleHHaR Knaewwa (B Kamjom pepakrope cBoRr). Koxel cTpoku (To, 4yTo nocne
Kypcopa) NepeHoCMTCA B HOBYIO CTPOKY, KOTOpad BCTaBnAETCA nochie pas-
pesseMoil. OnepayuA CKNeiKky OCYILECTBNHETCA B 06patHOM nopAafke.

3amerna o0Ho20 ¢fpazmenTa Ha Opyzoll. B GonbwuHCTBE peaaKTopos
8CTb BO3MOXXHOCTb 33aMEHMTb C NOMOWLI OAHOW KOMaHALI NPOM3IBONBHYI0

82

NOBTOPAIOUYIOCA 4aCTb TEKCTa HA APYTyw. flpuueM 3amMeHbl MOXHO Npou3-
BOAWMTbL HE TONbKO BO BCEM TEKCTE Cpesy, HO 4 BbIGOPOYHO, C KOHTPOSIeM MiH
aBTOMeTMHECKH. ECnM HOBLI (parMeHT [sMHHEE MITM KOpoue 3aMEeHREMOro,
YO COOTBETCTBEHHO YASAWMHATCA WM YKOPaUYMBAWTCA CTPOKH, B KOTOpLIE
OH NOACT3BNASTCA. PeflakTopl, KaK fpaBusio, "He BMAAT” 3ameHAemblid (par-
MEHT, HAuBJI0 U KOHBLL KOTOPOro pachoNoXeHtl B COGEfIHMX CTpokax. B cos-
PEMEHHOM DPEABKTOPE MOXET GhiTb HECKONLKO BAPUEHTOB KOMaHAbl 33MEHbL
B nocnefHue roasl BO3HUKNE NpoGsemMB Npeo6pa3oBaHuA CTPOuHLIX GyKB
B NPONWCHLIE B CEA3M C NORBNSHMEM NepuepuiiHbix YCTPOHCTB (Knasuaryp,
BUCNINEEB, NPUHTEPOB), NO3BOSIAKIMX BBOAMTL M  BHIBOAUTE NPONUCHLIS
¥ cTpoyHLIe GyKBhl, T.e. paboTaTth ¢ ABYMA perucrpamu angesura. Pepakropbl,
WMEILLME COOTBETCTBYIOLIME KOMaH/LI, No3ponAlT 6e3 noeTopHoro Habopa
3B8MEHATL CTpouHbe GyKBbl HB NPONMCHLIE ¥ HaoGopot. HekoTopble M3 HUX
pasnuyaloT Hauano NPEejsIOXEHUA M MOrYT, Hanpumep, 3aMeHATb NPONMCHLIe
(3ernapHbie) GyKBbl BClogy, Kpome nepBol GyKBbl NpeANoXEeHWA.

JNlo6aBnexne BTOporo perucrpe (CTpouHbix 6yKB) B page cliyyaes 6Guuio
CASNAHO HeNyywuM o6pa3oM, B Ppe3ynbrare MNoABMIMCH onpeAeneHHble
Heyao6cTBa Npy ero ucnosibaosavun. Hanpumep, B Tebnmue KOW-7, koropea
npuHATa B 3BM cemeitictee CM-4 (CM-3, CM-1420, IBK, "OnekTpoxuke-607),
BBefieHbl 3 noATabnamubl, COAEPXeilMe PasfiMuHbie KOMBMHaLMy  naTvHuYbl
¥ Kupunnuubl. B ogHoii noprabnuue cobpabl Bce NpANMCHLIE, BO BTOPOA -
TONBLKO NETMHMLA, B TpeTbel — TOMbKO Kupusnuua. JAnA nepexoga Mexgy
roaTabnMuaMu BO BBOAUMLINA TEKCT HEO6XOAMMO BCTaBSIATL YNpPBBRAOULME
CUMBOJTbI, HO HE BO BCEX pefieKTopax 370 nerko caenatb. Kpome Toro, pasHole
THRLI NENATaILMX YCTPONCTB NO-pa3HOMY pearupylor Ha OfHU M Te »e yn-
paenAaloiLMe CMMBOSLL, YTO BHOCHT AONONHUTENbHBIE Heyao6cTea, Ho Bce 310
HEe CKasbiBaeTCR npu Habope TeKCTa C MCROSb30BaHMEM OAHOro BRdaBuTa.

Moatomy, eciv B Baweii paboTe npeanosaraeTcA BEOS TEKCTa C MCHOMb-
30BaHMEM fABYX perucrpos u AByx an@BBWTOB, HEOGXOAUMO OnNpefesuTb,
KaKoW peflakTop 43 WMEKWLUWXCA B BAWEM pAachOPAXEHUM HanGonee HopxXOAMT
ANIA BLKIONHEHHR TAKOM 334844 4 HA KAKOM NPUHTEpPE Bl CMOXETE Pachieyarartb
rOTOBbI TEKCT.

Bcraeka 3azoroeoK. [lpu NoAgroTOBKE TEKCTB HE ChELMaNbHOM A3blKe
4acTO BO3HWKAET HEOGXOAMMOCTbL BBOAMTL OAMHAKOBLIE CNOBA M Fpynhbl
CUMBONOB. YT06bl YCKOPMTL PaBoTy M COKPaTUTL YUCHO OWMEOK, MOXHO Bbl-
MONHUTL HBCTPOIKY peflakTopa Ha BBOAUMLIN TEKCT. [INA 3TOro HaAo NPOCMOT-
peTb TEKST M BLIABUTL KOMGMHALMH, KOTOpbie BCTpeyenTcAa Hambosnee 4acto,
HasHeYMTb 3TMM KOMOGUHALMAM YNPEBNAILME KABBMWM. IT0 MoOryT 6biTb
hyHKoHaNbHbIe ND1..MG12 Ha rtepmuHanax EC 3BM wnu  KoMGMHaumMu
wnapuw YNP-1..YNP-9 Ha EC 1840/1841 u T1ak panee B 3aBMCUMOCTM OT
BO3MOXHOCTEH KneBuaTypbl M pepakropa. 3atemM Heob6XOAMMO “3aCTaBMTbL”
PEAEKTOp 3anOMHMTL BbifilelleHHble KOMGWHBLUMM M COOTBETCTBYKUWME WM
ynpasnawoime knasywy. MMpouefypa HaCTPOAKU OCYILECTBSIRETCA No onpe-
REeNEHHBIM NPaBuiaM, KOTopble Bbl HBWAETE B PYKOBOACTBE N0 PeAaKTopy.
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HekoTopble U3 M3BECTHLIX AaBTOPY PEAAKTOPOB YXE 3apaHee OpUEeHTU-
POBaHbl B yKa3aHHOM CMbICNE Ha onpefieneHHbli A3biK, Takos Hanpumep USED,
nonynApHbii B onepauuoHHor cucteme PAGOC u pHanorvyubix e OC.
fNepeopyeHTHpoBaTb UX Ha Apyrve AOBONLHO cnoxxo. bonee cosBpemeHHbie
pepakTopbl (Hanpumep, XEDIT unu CHIWRITER) MoryT nerko HacTpauBaTbcA
Ha no6oi Habop 3aroTOBOK. YuTaTenw AONMKHO 6blTb NOHATHO, uTO 1) TaKoi
Habop He ponweH GbiTb CNUWKOM GONbLWIKM, MHAYe GyAeT TPYAHO 3aNOMHHUTL
yNpasnAWME KNaBULWH; 2) CNOBA U LENOYKKM CHMBONOB A0OMKHBI GbITb AOBONLHO
AMHHBIMU ¥ 4acTO BCTPEYaTbCA BO BXOAHOM FEKCTe.

Kpome opwHounbix cnoB 8 HaGop uenecoo6pa3Ho BKAKYATL 3arOTOBKH
LUenbIX A3bIKOBbIX KOHCTPYKLMA (ECnM peyb 0 TEKCTEe Nporpammel), Hanpumep,
onepatop IF — THEN — ELSE c npo6enamu Mexpy chyxe6HbiMM CnoBamu,
Mpy 3TOM MOXeET 6bITb NpeflycMoTpeHa aBTOMAaTHYeCKaR ycTaHoBKa Kypcopa
nocne Nepeoro CroBa KOHCTpYKuMU. Mopo6HbiM 06pa3oM pa6oTaeT pepakTop,
opveHTHpoBaHHLIA Ha A3bik Modula-2 B8 cucteme M2SDS ¢upmb Interface
Technologies Corp. (CWA). Kpome BCTaBku 3aroToBOK 3TOT peAakTOp CNeaut
3a 6anaHcOM CKOGOK BCEX TUMNOB, KOPPEKTHOCTbIO 3anvcu apudMEeTUYeCKUX
Bblpaxenut M T.N, B pesynbtate Ha TpaHCNAUMIO NepefaeTcA TEKCT, He co-
Aepxaulni CUHTaAKCHYecKUx OWHEGOK. PaboTaTb C TakMM pelakTOpOM OYeHb
ner«o U ypo6Ho. MNpaspa, nepebie Bepcuy Ha3BaHHOH CUCTEMBbI CaMH COiepIKany
AOBONBbHO MHOrO OWMKGOK.

Wnen TecHoW yBA3KM OpPUEHTUPOBAHHOIO Ha ONpesieneHHbld A3bIK Npor=
paMMUpOBaHUA TEKCTOBOrO peflakTopa C COOTBETCTBYIOILUM WHTEPNPeTaTOpOM
N TPaHCNATOPOM Halina cBOe Bonmnowehue B pa3paboTkax KoNneKTusa
asTopos nop pykosoncteoM AL Kywauperwo (MIY). Cospadbie umu pe-
AAKTOPbI-MHTEPNPETaTopbl ABAAKTCA KAYeCTBEHHO HOBbIM  MNPOrPaMMHBIM
WHCTPYMEHTapUeM, Ou4EHb XOpOWO MNOAAEpPHUBAOLIMM npoleccht BBOja
¥ OTNAAKW NPOrpaMmM, 0COGEHHO HAYMHAOWMMH NPOrpaMMUCTamMu. BeTpoenHbii
PEAAKTOP HE TONbKO TLLATENLHO KOHTPONUPYET BCEBOIMOXHLIE OWWEKU Npw
Ha6ope TekcTa NPOrpamMMbl, OH WHTErpUpOBaH C MOCNEAYIOWMMH 3TanaMy —
TPAHCHAUMK W UCTNONHEHUA, 3TO NO3BONAET NErko M GLICTPO BBOAWTL W OTha-
HUBATL NPOrpaMMbl AOBONBbHO GONbWIOrO (B COTHU CTPOK) o6bema.

NoproToBKa K M3naHWI0 HayyHBIX TEKCTOB, CoAepxawmx ¢opmMynbl,
rpactMky, pucyHkH, TpebyeT HaflMuuA B pepakTope Lenow rpynfsl cneunanbHbixX
pyHKuMiA. TeKCTbl XYAOKECTBEHHbIX NPOU3BEAEHUA UMEIT CBOI cneuudguky,
KOTOpaR TakXe AONKHA yuuMThLIBATLCA pefilakTopoM. HauGonee molHbie pe-
AAKTOpbl TaKoro TUNA HasbIBAWT ewe TEeKCTOoBbIMY Npoueccopamu (wordpro-
cessor). HEKOTOpblE U3 HUX cofepyaT BCTPOEHHbIE choBapu 06LEMOM B fie-
CATKM TLICAY CNOB (KaK, Hanpumep, W3BECTHLIA 3apy6eMHblii NpoOr paMMHBbIA
npoaykT Word Star 2000) u o6ecneynsalT aBTOMaTUYECKYI0 NpoBepky optho-
rpaguu gopmupyemoro Tekcrta. floauepkHeMm, 4yTo cnoso “npoueccop” He 03-
HayaeT 3fech HUKaKoro "xenesa”, a pedb MaeT o GONbLIOH U CNOXHOW NporpaM-
MHOVW cHcTeme.

Ecnu K npo6neme GopMUMpOBaHMA TEKCTa AOB6ABUTL 3afiadyy obecneyeHun
pasHoo6pa3HbIX WPU(TOB U BLIBOA roTOBOro Marepuasna Ha 6ymary c nonu-
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pagu4eckuM KayecTBOM, TO Mbl NPUAEM K MAEE HAcTONLHOro uanaTenbcTBe}
(desktop publisher). Takue u3AaTenbCcTBa, COCTORLME U3 AOCTATONHO MOLHOK
nepcoHansHod 3BM, ocHaweHHo# NasepHLiIM NPUHTEPOM, U cneunansHoro
NPOrpaMMHOro o6ecneyeHus, NO3BONAIWEro BLINONHATL BCE HEOo6X0AUMbIE
paboTel NO NOAroTOBKE W3AAHHA (KHMrYW, XKypHana, rasetol ¥ T.4.), 3a pyGexom
nonyunny yxe 6onbwoe pacnpocTpaHeHHe.

BONbLWHHCTBO pPERaKTOPOB MMEKT BCTPOEHHbIE CUCTEMbl  NOACKA30K
(help), 3ameHAIOLIUE NPU npakruyeckoi pabGoTe PyKOBOACTBA (B BUARE KHHr).
103TOMY B NPOLIECCE OCBOEHUA PeiaKTOPa MHOrMe CHauasa Ha OfiuH pas YuTanT
(YKOBOACTBO, @ 3aTeM NONb3YKTCA BCTPOEHHBIMK MOJCKA3KaMu.

PaccmoTpum 6onee feTanbHo YCTPOHCTBO H paboTy TEKCTOBOFO peflak-
ropa. Bosbmem 3KpaMHblii pepakTop, T.e. TaKo#, B KOTOPOM CTpPOKH (bopMu:
pyeMOro TeKcTa MOCTOAHHO BUAHbI Ha 3kpaHe. [oACHUM paboty cneaywulen
cxeMo# (pHc. 29).
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Puc. 29. O6uan cxema paboTbl TEKCTOBOro pefaktopa

Mepep HayanoM pa6oTel C TEKCTOM PERakTop AONXEH 6biTb 3arpyXeH C
MarHUTHOrO Mcka, Kak BUAHO M3 CXeMbl, OH 3aHMMaeT npumepHo 20 % O3Y
‘npuseperHble Ha puc.29 uudpbl AOCTaTOYHO yCnosHbl). Ewe 15% 3anumaer
De3uaeHTHaA 4YaCTb ONEpPauUUoOHHOW CUCTEMBL. OcTanbHOW 06beM NamATH
{6y¢pep) MCnonbayeTcA NOA M3roTaBNUBAEMbId TEKCT. Yem Gonblle OGbLEM
6ydepa, Tem Gonbliero pasmepa TEKCT MOXHO copMUpoBaTh (MHOrHe peaak-
TOpbl HE BLIXOAAT 3a rpatuubl Gydepa 8 O3Y).
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MNocne 3anycka pepaktopa 6ydep nycT. ECAu HYXHO NpOfomxuTL Hava-
TYi0 paHee paboTy Hag TEKCTOM, COXpaHEHHbIM B (haline Ha fiucke, NONb3OBa-
Tenb faeT KOMaHAy YTEHUA 3Toro ¢aiina. B pesynerare BLINONHEHUA pefakTop
cosnaeT B 6ydepe KONu xpaHUMOro TeKCTa. B okHe Ha 3kpaHe norensioTch
ero cTpoku (06biyHO Okono 20). WupuHa okHa — 70..80 cumeonoe. WHorpa
OKHO 6biBaeT BO BECb 3KpaH, TOrfa BBOJ KOMaHf OCYWeCTBNAETCA B 0COG0M
pexume, NpH KOTOPOM TEKCT HE BMAEH.

OKHO gMCrneR MOXXHO nepemetiaTb MO TEKCTY B NIOGOM HanpaBneHuu.
JNA noHMMaHWA NpOUCXORAWEro yaoGHa creflyiowad aHanorun. MNpeactasum
cebe, yTo 6yGepoM  CRAYXMT  RNWHHAA FNEHTa, KOTOPYIo MOXHO nepe-
ABMraTb 3a OKHOM B N6y CTOPOHY. ECAn AnvHa CTPOKM TEKCTa He Nnpesbilaer
60...70 noauumiA, TO OHa NOMELLAaeTCA B OKHE LENMKOM M NEpeBIKKN "NEHTLY”
HY>XHbI TONbKO BBEpX-BHW3. HO MHOrfa TpeGYlTCA CTPOKM GOMbWEN ANMHBLL
Torpa ncCNonb3yloTCA KOMaHALI NEpeMeWEeHA BREBO-BNpaeo.

BonbWMHCTBO pepakTopoe o6ecneyusaeT “nnapHoe” ABMXEHWE BBEpX~
BHM3. JINA 3TOr0 ROCTATOYHO fiepxaTb HaKaToM COOTBETCTEYIOWYI0 KnaBuly-
crpenky. [locne Toro, kak Kypcop fIOXOAMT A0 Kpas 3KpaHa, HayuHaeTcA
“NPOKPYTKa” TEKCTAa CO CKOPOCTbIO HECKONLKO CTPOK B cekyHay. WHorpa
TaKylo QyHKUMIO pefaKkTopa HaseiBatotr “ponukoM” {scroll ).

OrtpencHble pepakTopbl MO3eonfiT paboTat C ABYMA WU 6onee OkKHamu
Ha OfHOM 3kpaHe. OHW pacnonaralTCcA OfHO MOA APYrUM WNK PRAOM, NPUYEM
Kaqoe OKHO WMeeT CBOW pOnMK. MHOFOOKOHHOCTb MO3BONAET BU3yanbHO
CpaBHMBATb TEKCTLl U obneryaer cGOpKY daline U3 pa3Hbix KycKOB.

YnpaeneHte pefakToOpOM OGbLIMHO OCYWIECTENAETCR ABYMR crnocobamu —
C NOMOlWbIc KOMaHA 1 cheuvancHuiMu Knasuwamu. KomaHap NpeacTasnaioT
CO60# OAHO-ABYX6YKBEHHBIE COKpaweHuR cnoe, 0603HaYawUWMUxX COOTEeTCT-
Byiowne ¢yHKuMM (BCTABUTL, YpanuTh, KONMpOBaTL U 1.5.), CHa6XeHHbie
B HEOGXOAuMLIX Cryyanx napameTpamu. B kavectee napameTpoe ykassi-
BAIOTCA HOMepa CTPOK, ¢hparMeHTLI TEKCTa, CHeLUantHLIe CUMBONLL.

OYHKUMM pefaKTUpoBaHuA, He Tpebyiolyue napameTpos, — ”"ponuk”,
pe3ka-CKneiika, NucTaHue, BLI30B MOACKA3KK, fySAUpoaEHUe TeKywel CTPOKU
¥ HEKOTOpbIe pYrve — 05ECNEYMBAISTCA BCEBOMOXHLIMU KilaBrLIaMU-CTpen-
KaMi ¥ NporpamMUpyemeiMi GyHKIMOHANbHLIMK KNaBUwaMK (CM. ONMCaHWe
Knasuatyp). MOCKONbKY COCTaB YNpPaBRAIOWMX KNABUW Ha pasHbix Knasuarypax
CUABbHO OTRHYaeTcA, TPyAHO faTe Kakoe-To obujee OnMcaHKe ux Mchonb3oBaHUA
B8 penakTopax. Jlaxe ANA OAHOW 1 TOW e KnasuaTyphl CyWeCTBYT peaaKTops,
N0O-pasHOMy MCHOMb3yioWHe YNpaBnAloWHE Kiasruu.

Kaxppiii peAakTOp No-CBOEMy ¥ 3kpaH OdOpMARET. O6LIMHO opraHusyeTcH
onHo 6onbWoe OKHO, BHIAENAETCA MECTO ANA BBOAA komaHg (1-2 cTpoku),
MECTO ANA AnarHoCTHYEeCKMX COOCWEeHWA NO NOBOAY OWWGOK NONLIOBATENS,
MECTO ANA ceefieHMii obuiero xepakTepa (MMA 1 THN daiina, pasMepd ¥ Yucno
3anuceit, peXumMbl UNK MR 1 T.4.). CoepeMeHHan TEHAEHUMA COCTOUT B MOC-
TOAHHOM NpUCYTCTBMM Ha 3KPaHe MEHKW G Haubonee ynoTpeGUTenbHLIMK KO-
MaHpamu. Kpome TOro, Npu BBOfle NapaMeTpoB BLIKAETCA MOACKA3KA M N0 HUM.
B CoeokynHOCTH ¢ NOACTPaXOBKOH NONbL3OBATENA OT HENDABHALHBIX AercTBUNA
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n c60es MawwrHbl TakoW pefaKTop CO3AaeT "ApYXeCTBEHHyw” 0BCTaHOBKY
& pabore. PefakTop nerko # 6biICTpo OCBaUBAETCA HOBUYKAMU U MpefOcTaBnAET
Gorateie BO3MOXHOCTH npodeccuoHanam. Bo Bcex coBpemeHHeIX pacnpocT-
paHeHHbIX OC MMETCA XOPOLWKB PeaKTOpL! ¥ MK HETPYIHO BOCIONL3OBATLCA.

TekcToBHIE pEefaKTopb, CO3faHHLIE € MOCRefHWe rofibl ¢ OpUeHTauuen
Ha LBETHHE fuchinen, WUPOoKO MCNoNL3YINT LBeTa ANA BLIRENEHUA OTAENbHbIX
foneit akpaHa. JTO ynywwaeT BOCMPUATHE WHGOpMAuUMK, YCKOpARET paboTy.

Haun6onee 6bICTpULIA CNOCO6 OCBOEHWA TEKCTOBOrO pERaKTOpa COCTOMT
B cnegytwuem: 1) BHAMATENbHO NpOYMTaTL XOTA 6Li KpaTKyld WHCTPYKUMIO
1 BBINUCaTEL GOpPMAaT TaKkuxX KOMaHf, KaK Bbi3OB PefakTopa, 3aficCb W yTeHue
haitna c fMCKa, BCTaBKa W ypaneHve CTPOK U CMMBOMOB, NepemMewieHie u Ko-
rMpoBaHKe CTPOK, CO6CTBEHHO BBOJ TEKCTA, 3a8ePlWeEHUe paboTel; 2) NONPOCUTL
conee onbITHOrO Komnery nokalatb paboTy c pejakrTopom, AEeMOHCTpUpyA
1 KOMMEHTUPYA MNepeyucreHHbie EBbille KOMaHpbl (fOCTAaTOMHO B fMpepenax
yaca); 3) CaMOCTOATENLHO MeAneHHO onpoGoBaTth HECKONbKO pa3 Kaayw
KOMaHfly, BapbupyA napamMeTpbl ¥ BHUMATENbRO OLEHMBAA FlOJyHalolLMecH
pesynbrarsl.

Yepp3 1,5-2 yaca Takol TP2HUPOBKM C NPOGHBIM TEKCTOM Bbl OGHApYXUTe,
4TO PEfAKTOP YETKO MCIQMHAGY KOMAHELI, PYKH RalK "NOMHAT” pacnonoxeHve
HY>KHbIX KNaBuw ¥ MOXHO 6parbCA 3a HacroAwyo pabory. Mpasfa, Ao 3toro
ZUE HYXXHO HayYMTbCA “BXOAUTL B CUCTEMY”, T.6. BKIloyaTb MIBM unn gucnnei,
sarpyxare OC wunu nporpammy obCnyxueaHuA TepmuHana. ¥ He cnegyet
Ha nepeuix Nopax 6paTbCA 3a 60MbWY paboTy, Nyyuwe CAenatbe HECKONLKO
MENKMX, HO OT Hayana Lo KOHua.

C npaKTMyecKkoro MpMMEHEHMA TEKCTOBOrO pefakTopa 4acTo U Hauu-
HaeTCA aKTMBHOE ucnonbaosaHue JBM. [oABNEHWE mMaTPUYHBLIX, CTPYWHHBIX
¥ nasepHbiX NPUMHTCPOB C BOSMOXHOCTLIO CHNOWHOrO 3anonHEeHUA fONA NevaTk
MERNKHMK TOYKaMK NO3BONMAO NO-HOBOMY B3rNAHYTL Ha DBM Kak Ha MOWHbLINA
MHCTPYMEHT ANIA NOArOTOBKK BCEBO3MOMXHBIX NEYaTHBIX WU3AaHMi.

Jlewesble BapveHTh [I9BM, ocHaweHHbIX pepakTopamMu C 6OraTuiMu
DYHKUMAMYM, JOMKHB! BHITECHUTL B GRMxaiwue rofwl ONpefeneHHyld 4acTb
KOHTOPCKMX NUWYWMX MALMHOK. Pa3BATLHIE TEKCTOBLIE PERAKTOPL! RBARKTCH
VK€ CEerofjHR HenpemMeHHOW NPUHALNENHOCTLIC aAGCONITHOrO GONbWMHCTBA
NMIBM B HayyHO-UCCREROBATENbCKUX YYPEXAEHWAX M WCNOMNbIYIOTCA ANIR
NOAroTOBKM CTaTeH, OTYETOB, AOKNANOB,

OfHOW U3 BaXKHbIX 3a60T TEXHWKK NONUIrpaduy 6LINK 1 OCTATCA WPHGTLI.
OT ux KavecTBa 3aBMUCHMT YRCGCTBO NOMb3OBAHUA KHUrOW, ee (U3NYECKWIA
06bem, pacxof 6ymaru, Hanbonee CoEepleHHLIE U3 CYWECTBYIOWUX TEKCTOBLIX
pepaxTopos (Hanpuvep CHIWRITER) umelor B cBoeM KOMIMNEKTE AECATKW
pasHbix WpHGTOB ANA AUchnees U MPWHTEpPOe U CreuLnalbHLIe MporpamMMbl-
nM3aliHeps!, C NOMOWbIO KOTOPbIX NONb30OBaTenb MOXET Co3aaThb CBOW CO6CT-
BeHHb wpudT. Mpouesypa W3aroTOBAEGHMA HOBOro WpubTa TakoBa: HYXHO
HapMcoBaThL BXOAAWME B HEro cuMBonbl Ha Gymare unu e3fTb B KayecTee
n6pa3ua KakoW-To M3 CYWECTBYIOLMX; 3aNYCTUTL An3aliHep ¥ Cc ero NMomMoLybio
3aMONHUTL Ha 3paHe KpylHbiMKM TOukaMu (KBagpaTvKamu) NPAMOYIOAbHYH
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Puc.30. Bug Ha axpaHe CUMaonbHoi MaTpuubi B npouecce $opMUpOBaHUA
CTPOYHOW Gykabi "¢”

MaTpuuy, GOpMUpYR TeM caMbiM naotpaxedne cumeona (puc.30); coxpaHuTb
MaTtpuuy B Tekylem wpudToBOM daiine; noBTOPUTL ONEpauqio 3anonHeHWs
ANA BCEX OCTanbHbiX CHMBONOB WpudTa; NOAroTOBNEHHLIW dain 3anucatb
Ha AWCK, B YCT@HOBOYHLIE Napamevps pepakTopa (a 3To creudanpHui Kol
UrypaumoHHbii aiin) BHecTM WMA ¢aina c HOBbIM WPHGTOM.

JlaHHoe npelJioXeHHe HaneuyaTaHo Ha 24-Uro-
JIOYHOM NPHHTepe C HCrosb3oBaHHeM mMpHTa non
JIUTEPaTyYpHYK FapHHTYpPY, H3rOTOBJIEHHOFO OIMH-
CaHHbIM criocoboM yueHHKoM 11 Kjacca.

AkkypatHoe $OpMUpOBaHWE Bcex GYKB M3 MHOMECTBa ToyeK — 3apavya
NPOCTaR, HO Tpyjoemkan. YTo6L NOMOYbL MONL3OBATEN B 3KOHOMUM €ro yCH-
nwii, B NporpaMmMe-gu3aiiHepe NpefycMOTpeHbl KoMaHbi KONMUpOBaHWA CUM-
BOJNOB W WX 3NIEMEHTOB, CMEWeHUA CUMBONA B Npejenax MaTpuubl, 3epkasb:
.HOr0 OTpaxeHuA €ero OTHOCUTENbHO BEpTUKANbHOW WNM  FOpPUIOHTanbHOM
NpAMOW, nameHeHWAa pa3mepa wpupTa U ap. B KayeCTBe 3aroTOBKM MOMXHO
B3fiTh CYULECTBYIOWMA WpudT W CenaTth ua Hero HOBLIN,

NEPEBOA NMPOrPAMM HA MALHHBIA A3bIK.
OTNAAKA U TECTUPOBAHUE

MporpaMmMy, HanUCaHHyio Ha NBGOM A3biKe NPOrpaMMUPOBaHUA, HU ofHa
3BM cpa3zy ucnonuuts He moxeT. TpebyercA npeaBapuTentHO nepeBecTw
TEKCT NporpamMMbi Ha A3bIK MaWWHHBEIX KOMaHf. HauGornee pacnpOCTpaHeHb
1Ba pexumMa nepeBofa; TpaHCNAUWA W uHTepnpeTauua. B cnyyae tpaHcnauvu
cHayana nNPOBOAMTCA MOSHLIA CUHTAKCWUYECKWA aHanua BCel nporpammbi,
nouck owwuGoK, 3aTem NepeBofi B MaluWHHbIE KoAbli W, HaKoHey, co6CTBEHHO
WCNIONHEHWE nporpamMMbl. Tlpw WHTEPNpeETauMM UMKN  “aHanua-nepeBog-uc-
0NHeHWe” BLINONHAETCA OTAENbHO ANA  KEXAOrO NpeanoxeHuA (CTpokwW)
nporpaMmei. B 3TOM pexumMe MawwWHHbIE KOAbi — 3KBUBANEHT WCXOAHOTrO
eKkcTa — Boofle He NopoxaawTcA. BHYTpu uHTepnpetatopa AnA Bcex Ao-
IYCTUMBIX B A3biKe onepauuii U (yHKUMA UMEKTCA UCNOoNHUTEnbHbie GOk,
COCTOALME M3 HECKONbKUX KOMaHa kawawik. [(ocne awanmaa ouepepHOW
CTPOKU NPOrpaMMbi NPOU3BOAUTCA HACTPOAKE Ha UCNONb3yeMbie nepeMeHHbie
{YXHbIX ANA 3TOM CTPOKM GNOKOB M MX NpOroH (ucnonHeuwe). OTnagoyHbie
HO3MOXHOCTUH MHTEpnpeTaTropoB OGLIYHO JOBONBbHO CKPOMHbL, @ o6 aBToma-
TUYECKOH ONTUMM3AUWKU NPOrpaMM U peuyn GbiTb He MOXET.

B pexume TpauchAuMu nPorpaMmMa-nepeBRofyYuK npucyTcTeyer B one-
paTUBHOA NamATM TONbKO BO apemAa nepeBofa. [lpM ucnonHeHwun paGouei
nporpamMMbi TPAHCNATOP HE WCMONb3YETCA W BOOGLE MOXET OTCYTCTBOBarTb
Ha faHHOW OBM (ecnu MawwuHHLIA KOA NporpamMmbl nonyyeH ¢ apyroi JBM).

B pexuMe uHTepripeTauum nporpamma-neperogyuk (uHTepnpertarop)
[ACNXHA NOCTOAHHO HAXOAUTLCA B ONEPaTUBHOW NamATH. OyeHb 4aCTo uHTepnpe-
raTopb! Hebonbwux pasmepos (Nopagka 8 K6anT) aanuceiBaioT B NOCTOAHHOE
aanomuHatouee ycrpoiicTeo (M13Y), npeacrasnfAouee co6oin OAHY MUKpoCxeMy
cpefHux pasmepos. Tak fenawT B NpOCTEAWMX NEPCOHaNbHbIX MalwuHax —
JIBK-1, "Onektponuka BK-0010" u 1.n. [AnA 3ameHbl B HUX WHTepnperaropa
ZeitcuKa Ha uHTepnpeTaTop, Hanpumep, Pokana AOCTaTOYHO BbIHYTHL M3 rHe3aa
JIHY MuKpocxemy M3Y M BCTaBUTL APYryi.

YUnTareno fONKHO GbITh NOHATHO, YTO HEGOMbWOW MO pasaMepy MHTeprpe-
Tatop ofecneyneaeT WCMONb3OBAHWE NUIWL OTHOCUTENbHO HECNOXHOrO Mo
CBOEMY YCTPOWCTBY U HEGOraToro No BO3MOXHOCTAM A3biKa (KakuMu ABNATCA
Lecuk n dokan). CnegyeT Takxe NOAYEPKHYTb, YTO pemuM uHTepnpeTauwu
TOAWTCA ANA CP@BHUTENbHQ NPOCTHIX BHIYUCNEHWHA U.KOTGA BPEMA UCTIONHEHWA
porpaMMbi HE WrpaeT ponu ANA NONL3OBAaTeNA. [INA CPaBHEHMA YKaxeMm,
4TO BPEMA UCNONHEHWA NPOrpaMMbl B peXxuMMe WHTeprpeTaumn MpUMepHo
& 10 pa3s Gonblwe, 4eM TaKo# xe, HO NpeBapUTENbHO nepeBefeHHON B MawmH-
Hble Kogbl.

MNpocToTa u HeGonbuIoi pa3Mep Kak Camoro A3wiKa, Tak U MHTepnpeTaTopa
OMpefenaAlT Aewesn3Hy n NPOCTOTY MCMONb3OBaHWA, @ OTCHAa M pacTyulan
MaccoBOCTbL NPUMENEHMA, B YacTHocTH, Beicuka.

Mexpy KpaiHUMM CRydasMu — TPaHCIALMM W WHTepnpeTauMu — cyulecT-
BYBT MHOXECTBO NPOMEXYTO4HbIX BEpUaHTOB, HO OHM eLle He MONyYMnu 6onb-
loro pacnpocrpaHeHus.
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Otnadka npoezpaMmbl Ha 3Tanax TpaHc/Auuu u ucnofieHus. Tlpouece
CO30aHUA MOGLIX B KAKOW-TO CTEMEHW rOone3HblX MporpaMm He O6XOAWTCA
6e3 OWHUGOK, OMUCOK, OnevaTtok. Jlaxe NpodecCUOHanbHLIE NPOrPAMMMCTL
BbICOKOW KBanMQMKauun peako uaberawr ux. MNoaToMy cywecTByeT foHATHe
"oTnaaka”, cOOTBETCTBYIOWMUA 3Tan B paboTe N0 U3rOTOBNEHWKO MPOrpPaMMb
1 Heo6X0AUMBIE ANA YCHEWHOHW OTNAAKM MpUeMbl W MHCTpyMEHTapui. Cneayer
nepeyuncnuTL « HEKOTOPbIE YacTO BCTPEYaluWMECH OWHEKM, KOTopble aomyc-
KalT NporpaMMuUcTbl NPakTHYECKU Ha MOGLIX A3LIKAX: HenapHble CKOGKW pas-
HbIX BUAOB; OTCYTCTBHME OMHCAHWIA NCNONb3yeMbiX MEPEMEHHbIX (B TeX A3blKax,
8 KOTOpLIX OnucaHur OGR3aTenbHbl);, owubku B (OpPME 3anMcu onepaTopos
W YNCNOBLIX KOHCTAHT; HETOYHOCTU B OCPMIEHNU MU OTCYTCTBHE HOPMaTOR
BBOAa-BbIBOAA (B A3bIKAx TMNa GoprpaH); HECOOTBETCTBMA YMCNA WM TUMOB na-
paMeTpOB B Bbi30BaX NMpoLeayp W MOAMPOrPaMM UX OMUCAHWAM, PasMepHOCTH
MaccUBa B ONUCAHWMH — (HAKTUYECKOMY WCMONb3OBAHUI0 NEPEMEHHOH C WH-
AEKCOM, TUNA rMepeMEHHON — ee UCTONb3IOBAHUK, Pa3paboTaHHOr o anropuTMa -
riocTaaNeHHoh 3apaye; HapyuweHue npaeun ogopmnexua npoueayp (noanpo-
rpamMMm); owubKkM B MMEHax u MapaMeTpax fpu O6paLieHMN K BCTPOEHHbIM
GyHKLMAM,

Jlaxe aToT panexo He MONHLIA CNMCOK AAeT MPEACTABNEHUE 06 Or POMHBIX
BO3MOXHOCTAX npOrpaMMucTa AnA Toro, ytobbl cpenath owubky. Bopb6a
C CO6CTBEHHbIMU OWHGKAMM, UHOT 12 AIOBONBLHO W3HYPUTENbHAR, — COCTaBHaA
4aCThb pemecna nporpamMmucTa. DONLWMHCTBO WMEWKUXCH TPaHCNATOPOB
pacno3HawT MHOMME M3 MEPENMCNEHHBIX TUMOB OWHWEOK M BLIAAWT COOTBET-
CTBYWUME AMArHOCTUYECKME COOBLUEHNA. 3eChb HEOEXOAUMO AaTh HEKOTOPLIE
NOACHEHHA,

OBbIYHO TPaHCNATOP — 3TO GONbWAA U CNOXHAA MpOrpaMma, COCTORULAA
M3 1BYX KPYMHbIX YACTEW —aHanmaa U cuHTesa. B cBOW ovepeat, kaxpas U3 HUX
MOXET COCTOATH U3 HECKONbKUX Gonee menkux yacten. Vx HaspiBawT da3amu,
wnu npoxoaamu. Kaxpas dasa ocywecTenfseT CBOW0 paboTy Haj WCXOAHOH
RporpaMMoi; Hanpumep, 3a TpU Mpoxoaa 3vana aHanusa NPOW3IBOAUTCA
TpEXKPaTHLIA NMOAPOBGHLIA NPOCMOTP BCed nporpammbl. [pU aTOM Ha KaXxaoH
thase 06HApPYXUBAKTCA U ANArHOCTHPYIOTCA OWKGKU TONbKO OAHOW KaTeropwu
(HBCKONbKMUX TUMOB M3 MepeyucneHHbIX Bbiwe). ECnM Ha Kakom-To npoxoae
O6HapyXeHbl OwubKM, TO paboTa TpaHCRATOpa MpeKpalulaeTCa C Bbigayed
Anarnoctuku, Mocne yctpaHwsHuAa owubGOK paHHOW kKaTeropun B paboty BKAIO-
HaKWTCA cnegyuue npoxoabl. He npeacraenrf cebe 310 CXEMb NepeBOA3,
HauuHawLWKUe NPOrPaMMUCTLl 4aCTO NPUXOAAT B HBAOYMEHWE OT NOABNBHUA
cBoeobpasHblx “BONH”, KOrpa nocne yCTPaHEHWA, KasanoCb 6bl, MOCNEAHWX
' OWKBOK TPaHCNATOP BAPYr BblaeT MHOXBCTBO COOGU(EHWMA O HOBLIX, paHEe
He 3aMeYeHHbIX M. A NpuyrHa Ha CaMOM ABNB MPOCTa: KayaaA (a3la TpaHCNA-
TOpa BbIAAET CBOW “BONHY” COOGILEHUA.

OTnagka umeeT W BTOpPOWA atan, Wn¥ repuofi, — NOUCK W UCMpaBneHHe
OWWB0K BO BPEMA MEpBbiX NPOrOHOB MPOrpamMmbl Ha TECTOBLIX MCXOAHLIX
AaHHbIX. B pexume WHTepnpeTauuu 3Ttanbl OTNAAKM HACTHYHO COBMeuiEHbl.

60/ TpaHCRATOP MOCRB aHANM3a KOPPEKTHOCTU 3aNMCK  A3LIKOBLIX
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KOHCTPYKUMH, BCTPEYalOWMXCA B nporpamMme, BbigaeT AnarHocTuyeckue
COOBILEHNA, B KOTOPLIX YKa3bIBAOTCH MECTO W Xapaktep owubok, a uHoraa
U PEKOMEHAaLMH MO WX YCTpaHEHW0. YeM TOYHEE TpPAaHGNATOP OnUCbIBaeT
OwuGKy, TeM nerye u GLICTPEE €€ YCTpaHReT NporpaMMucT. Ho BMECTe C Tem
TaKo# TPAHCNATOP OTNMYAETCH CNOXHOCTbIO, O6LEMOM W MeAneHHo# paboToi.
BosHuKkaluee NpoOTUBOpeuMe Haubonee 4acTo YCTPaHAKWT NYTEM Co3paHuA
HECKONbKUX TPaHCNATOPOB — 6a30BOr0, OTNAAONHOO W ONTUMUIMPYIOLErO.

B 6a30BOM TpaHCNATOpe YAOBNETBOPUTENbHBIH OTNAJONHLIA CepBuC
CONETaeTCR CO CpeAHel CKOPOCTbIO TPaHCMALMM M WCroNHeHuA. OH nipuMe-
HAETCH, KOrpa HET ApYrux WA Korpa NporPaMMHCT yXE XOpowo enapeer
A3bIKOM U MErko pacrno3HaeT OWHUBKW. HMCNO pa3NUuHBIX AMAFHOCTUYECKMX
CoobuleHHi i B 6a30BOM TpaHCNATOpe PaBHO npumepHo 100.

OTnanouHLe TPaHCNATOPbI MMEIOTCA He ANA KAXAOro A3bIKA U HE HA BCeX
MaluMHax, pEKOMEHAYeTCA MCoNb3OBaThb HAUMHAIOWMM M B TEX CNyyanx, Koraa
AvarHoCTHKa ApYroro TPaHCRMATOpAa BbLI3LIBAET 3aTpyAHEHWE B YCTpaHEHUH
owubku. B ornagoyuHOM TPaAHCNATOPE YWUCNO COOGUEHWA AOXOAMT A0 Hec-
KOMbKUX COTeH, a paboTaeT oueHb 6bicTpo. Ho 3ato nopoxaaemanr UM npor-
PaMMa HeonTUManbHa fo o6beMy W MEANeHHO paboTaeT OH 33 CYeT BCTABKU
B €€ TEKCT AONONHUTENbHBLIX KOMaHf, HEOB6XOAUMBIX ANA OGHapyXeHua oWnboK
B XOfe WCrONHEHUA W Bbigauu NOHATHLIX COOGLIEHWHA aBTOpPY NpOrpamMel.

CoBpeMeHHbIe Cxembi NepeBoaa NporpamMM C A3bika NPOrpaMMUPOBAHHUA
Ha A3bIK MaLMHHBLIX KOMaHA MPEeAyCMaTpUBAT B GONbLWHCTRE Ccnyyaese 3tan
COOPKH, UNM PENaKTUPOBAHUA CBA3EH. CMLICN Ero COCTOMT B TOM, 4TO paboyan
fnporpamMma Cco6WpaeTCA W3 OTAENbHLIX GNOKOR (Moaynei, npoueayp, noa-
Nporpamm), nepeaefleHHbIX C A3bIKA B MaLMHHbIE Koabl pa3aensHo, O6bIYHO
K TpaHCnATopy ero pa3spaboTuuKamu npunaraercs 6ubnuoTteka Mopynei
(noanporpamm eeieOsa, MaTeMaThyeckux dyHKumii ¥ pp.), ofecreymeaulan
BLIMONHEHWE YaCTO BCTPBYAWIWMXCA BLIYUCNEHHUH | paboT. 3anuckiBas,
HanpumMep, onepaTop NevaTi NepeMeHHbIX UM PacyeTa 3HaYeHHA CTaHaapTHO#M
TPUrOHOMETPUYECKOH (hyHKLMM, NPOrPAMMUCT TEM CAMBIM HEABHO obpaujaerca
i COOTBETCTBYHOWUM MOAYNAM BUBIMOTEKH TpaHcnATopa. OHU BCTaBNAWTCA
& paGouyio NPOrpaMMy Ha 3aKNOYUTENLHOM 3TANE €8 UIrOTORNEHUA — BO BPEMA
cbopku. Ero ewe HasbiBawT KOMIMOHOBKOW, MMM pejaKTUpOBaHWeM CBA3eil
(Mexay mopynAamm), a COOTBETCTBYOWYI0 CRYXeGHYI0 NporpamMmy, BXOAALLYH
B COCTaB ONepauMoHHON CHCTEMBI, = KOMROHOBLYUKOM, UK PEAAKTOPOM CBAR3EH.

Paspenenve npouecca nepesoga RporpaMMbl Ha aBa 3Tana — TPaHCHALMIO
¥ CG6OpKY — npowaowno 8 60-e rogwi ORHOBPEMEHHO C NOABNEHHEM onepa-
UYOHHbIX CUCTEM W NPeCneaoB&ano ABE LEnu: 1) o6ecrieunts CTbIKOBKY KYCKOB,
HamuCaHHbIX Ha pa3HbiX A3bIKax, 2) oCBOGOAMTL nporpaMmucTa ot 3abot no
Co3paHMio THROBLIX Mopyner. BonbwuHCTEO COBPEMEHHDBIX  ONEepaLMOHHbIX
CMCTEM W TPaHCNATOPOB OGECHEYNBAKT BOIMOXHOCTL BIINOYEHWA B OfiHY
Pabouyw nrporpammy mopynen, NepBBEleHHbIX C pa3Hbix A3bIKOB. JTO AaBT
BO3MOXHOCTL, Hanpumep, B nporpaMme Ha FMackane MCrionb3aoBaTb CROXHble
Noanporpammbl M3 6UBNUOTEKH, MOArOTORNEHHON paHee Ha ®oprpaHe. Tem
CaMbiM yaaeTcA fOBUTLCA 3HAYMTENLHOIO MOBBILEHMA NPOU3BOAUTENLHOCTH
TPypa nporpamMmucTa.
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B nocneaHee Bpemn, oco6eHHo Ha FI3BM, nonyunnu wupokoe pacnpocr-
paHeHWe TaK HasbiBaeMble TYPEOCUCTEMBL Ux rnaBHOE OTAMYME OT M3AECTHbix
KOMNNEKTOB MHCTPYMEHTOB "TEKCTOBbIN PefakTop + TpaHcAATOp + pepakTop
CBA3EW + 3arpyaynk” COCTOMT a TOM, YTO B "Typ60” Bce HyXHble (yHKUuy
coefuHeHbl B OQHOW NporpamMe. TaKaA yBA3Ka NO3BOAMAA PE3KO COKPATUTh
BPEMA OMMAGHWA MeXAy WCNpaslieHWEM WCXORHOro TekcTa (Hanpumep,
Ha flackane) ¥ HavanoM paboTbl TPaHCNATOPA, MEXAY TPaHCHALUMEN W Havanonm
BbinonHeHuA. Typ6ocucTemMa oyeHb GbLICTPO NEPEXORNT OT BLIAAYH ANArHOCTHKY
OWMOKM K NOKasy MEecTa ee B TEKCTE C BO3MOMHOCTbH cpa3ly HavaTb erg
ucnpaenenne. TpaHCAATOP, KaK 06LIMHO, COCTOMT U3 HECKONbKHX ha3-NPOXOAOE,
KoTopbie NOCTOAHHO HaxopAaTcA B O3Y. /InA yckopenua npouecca CGOpKu
pabovel nporpamMMbl 6MEAMOTEKA TPAHCHATOpa Pa3MellaeTCA aMecTe C CHC-
TEMOW B onepaTtueHoOW NaMATH. floaToMy M TpaHCRALKMA, U c60pKa 3aHMMaloT
Mano BpeMeHH, 6yKBanbHO CEKYHAb), YTO B AECATKH M paxe COTHU pa3 MeHblue,
YEM B CHCTEME M3 OTAENbHbIX KOMNOHEHTOB. 3TH Mepbl B LIEAIOM NO3BONWAM
COKPaTUTL NO apeMeHn He MeHee YeM Ha NOPAAOK TPAAMLKMOHHLIN OTNANOYHBIA
LUMKN "McnpaBnexne ~ TpaHCHALUMA ~ c6opKa ~ NPoron”.

OTnanoyHble NPHEMLI, KOTOPLIE CrefyeT NPUMEHATb B TEX MAM WHBIX
CRyvanAx, 3aBUCAT OT xapaKkTepa anropMTMa M HaaHaveHwA nporpammbl. Ove-
BHMAHO, YTO MIrPOBaA NPOrpaMMa C AaWXYLUMMUCA UBETHLIMKY M306paXKeHHAMK
3HAYUTENLHO OTAMYAETCA OT BLIMUCAMTENbHOW, pewawled CRoXHyl Mare-
MaTHYeCKyl 3apavy. [0 BOnpocam OTRaAKM, eepuMKaLuM M TECTHPOBAHMA
nporpaMM MMEETCA oBWMpHaA cheunanbHan nMTepaTypa. HecMoTpa Ha 6onb-
WwKe pa3nuyMA B NporpaMmax, MoxHO Bce Xe copMynanMpopaTth oblume pexo-
MeHAaLUKM, KOTOpblE NPUMIOLATCR B MOGOM chyyae.

1. "Ov npocrtoro — K CRoxHoMy”. [INA HauuHawwero nporpaMMucTa
Hau6onee npueMnemMulid NyTh, oGeulaluin NPUBECTH K ycnexy, —~ oTnagka
cHavana oyeHb Menkux (parmMeHToB NPOrpaMMbl, OTAENbLHLIX €€ KYCOYKOB,
3aTeM NOCTENEHHOE YKPYNHEHWE OTNaXMBAeMOrO KycKa BnNoTb AO NONHOH
nporpamMmel. HauwHas oTnapxy, a nporpaMMe OCTaBRAKT COBCEM HEMHOro
oneparopos, pO6MBalTCA ee paGoTocnocoGHOCTH, a panee NOBTOPANT LUMKA
OTRaAKK HECKOALKO pas, Ao6aanAn no HeGonbwomy (10...20 onepaTopoe) KycKy.
Ecnn pasmep "Kycka Hapawueanua” GypeT CAMWKOM Man, Npouecc oTnaakd
3aTtAHeTcA. Echn e nporpaMma OymeT npupacTaTb CAMWKOM  KPynHbIMH
NOPLMAMM, MOXHO NOTEPATL Ha HeK KOHTponb. Hacnoexne HECKONbKUX OWwM-
60K MOMET AaTb TaKOH HEOMMAAHHLIA M HENOHATHLIA 3pdekT, pasoGpaTbChA
B KOTOpPOM GyneT oveHb CROXHO.

2, "Yuratb nporpaMmMy”. CMEICH 3TOro, Ha NEpBLIK B3rnAp, TPHBMANLHOMD
_NOXEnaHuA COCTOMT B TOM, 4TO NPOrPaMMHKCT HE AONXEH CTPEMHUTLCA TOJIbKO
YTO HaNMCaHHylw NPOrpaMMy HEMEANEHHO BBECTH B MaluuHy, 4yTobbl Nno-
CMOTpeThb, KaK oHa GyaeT paboraTte. Heo6xoauMo HabpaTbcA TepneHus W Mel
NEeHHO BHMMATENbHO NPOYMTATb BECb HanucaHHbI TeKcT, ob6bACHAR ce6e
CMBICH Kaxjoro oneparopa. flpu 3toM cneayet ofpawarb ocoboe BHUMaHHE
Ha "Kpaa® ~ Havano v 3aBepuwieHve UMKNA, MHAEKCH KPapHWX cpeau ucenonb-
3yEeMbIX 3NeMeHToa MacCHBa.
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HauGonbwuii addexT paer o6vacuHeHwe nporpamMMel CBOEMY Toaapuily
UK Konnere, 0COGEHHO eCAU TOT CaM ROCTAaTOYHO aKKYpPaTHbIH U haxe He-
CKOMbKO BLEANMWBLIK, HO NNOXO NPEACTABNAET, O YeMm MaeT pevyb B Bawei
nporpaMme. Torpa OH 3ajacT Maccy aonpocos, Ha KOTopble BaM npupercA
OTBETHTL, 0GPaTMT aHWMaHME Ha Te AeTanu, KOTOPHE BH MOriM ynycTuTh
MM NOCYMTaTbL HECYILECTaeHHbIMM,

MporpaMma, npowepwan Takoii KPUTHYECKWH aHanu3, COAepPXMT, Kak
Npaenno, HaMHOIrO MeHble OWHGOK, YeM HenpopepeHHaA. B KOHEYHOM cyere,
NPURMPYMBOE YTEHME NPOrPaMMbI 3HAYMTENLHO COKPallaeT BPeMA oTnagKu.
AnA 3apay abMMCAMTENBHONO XapaKrtepa CBEPKY YTEHWEM TOMLKO YTO Ha-
NUCAHHOr 0 TEKCTa C MaTeMaTHYECKON (GOPMYNUPOAKON 3ajaum U anropuTMoM
3aMEHUTL HeveM. 3TO o6A3aTentHoe ycnoBMe rapaHTvH NpaBuALHOCTH nony-
4YaeMbIX pe3ynbTaros.

3. "Bce onepatoput”. fipoaepan NporpaMMy, Hapo Tak NoAoGpaTe KOMNAEKT
UCXORHBIR paHHBIX, YTOGH KaXpHi ee onepartop cpaboran, No KpaiiHen Mepe,
OAWH pas. 3To noXenaHwe TOXE M3 paspApa OYEeBMAHLIX, HO NPU OThapKe
6onbluMx NPOrpaMM CO CROMHON NOrMKOH O HEM O0COBEHHO BaXHO NOMHWTDL.
BbiTh MOMET, ANR NONHOW NPOBEPKH (TecTuposanMA) NpuaeTCA CTO UM Gonee
Pa3 nporHat, nporpaMMy G pasHbIMK AaHHBIMM, YTOGLI BCE onepaTopbi cpa-
Gotanm. MNnoxo oTnameHHas NPorpaMma, KOTOPas MOXET noaBecTH B CaMbli
HENOAXORALUMA MOMEHT, — 3TO XYXHE, YeM ee OTCYTCTBME. Mo3tomy, nnawnpyn
paboTy, oCTaBnAiiTe Ha OTNaAKY ROCTATOYHO MHOFO BPEMEHU M cuNl (30...50%
OT BCero pecypca).

B nocreprre ropu anA Hau6onee NoNyRAPHBIX A3LIKOB CTanM NOABNATLCA
CnéunantHble NpOrpamMMbl-OTNIAANMKM, COBMelLalowne B cefe (yHKUMM oT-
NapoYHoOro TpaHCNATOpa, TEKCTOBOrO PEAAKTOPa, 3arpy3ynka M CneuMansHoro
MOHWTOpa — “npoMrpriBatens” (ppaieepa). MonuTop noasonfeT npu nporoxe
NporpaMMLl nNonyyaTk camylo pasHooGpasHylo MHOPMaLMIo O ee NoeefeHUM,
3HAYEHUAX NEpeMeHHbIX, CONEPHUMOM PErMCTPOB M ONEPaTMBHOM NaMATH
MawuHbl. OH o6ecneynBaeT MHOKECTEO PEXHMOB paborbi: nowarosoe (no-
CTPOYHOE MAM NOONEpaTopHoe) WCNONHEeHWE C OCTAHOBaMM NOCRNE Kagoro
Wara, sbINONHEHWE onepaTtopoB OT OAHOW METKM [0 APYroH, HEenpepbiBHbIH
NOKa3 MEHAIOWMXCA 3HaYeHMH NEpeMEeHHbIX BO aHeWHEM NPeACTaBReHNH
C BO3MOXHOCTbLI0 HCNPaBREHUA NPAMO B paGoTalowei NPorpamMMe U T.4. MNpowns-
BOAMTCA KaK 6b) "aHaTOMUYECKOE BCKPLITHE” diyHKUMOHMpYIOLWEra "opratuama”
NporpaMmel. ipyruMu cnosamm, NporpaMma, NOrpyeHHan a TaKow OTRAAYMK,
HanoOMWHAET peuraTent B MPO3PaYHOM KOPNyCe, CKBO3b CTEHKW KOTOPOro
anpHa paboTa Boex fevanel M y3noa B WX B3aMMOBEHCTEMK. OTNANYMKH 3HA-
YMTENbHO 06NeryaloT M YCKOpAKT NpoLece "AOBOAKM™ cOnepPIxaHmuA nporpaMml.

Ecam a mBawem pacnopAXeHwu ewe Her OTNaf4MKa, a HanucaHHaA
NporpaMMa “He xenaer” NpaBMNbHO paboraTb, NpMAETCA NONL3OBATLCA
CTapbiM, AOBONLHO NPUMMTHAHLIM, HO TEM HE MEHEE NOYTH Ge30TKA3IHLIM
NPUEMOM — TpaCCUPOBKOMW, CMbICH KOTOPOW COCTOMT B NOAPOGHOH pacnevaTke
3HAYEHWH NepeMeHHbIX a xope paboTbl. Bo-nepebix, cpasy BLIBORAT Ha nevarb
3HaYeHUA BCeX BBEEHHBIX NepeMeHHbIX., HENOHUMaHWE MaWMHOW MCXOJHBIX
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AaHHbIX — HE TaKaAa yXX PeAKOCTb. BO-BTOPLIX, BO MHOrMX MBCTax NPOrpamMMp)
BLIQOAAT 3HAYEHUA U3MEHAEMbLIX B HUX NepemMeHHLIX 1 NapameTpoB LUUKIOop,
fMpu 3arom BMECTE CO 3HAYEHUAMM HAfl0 BLIBOAUTL M MMEHa nepemMeHHLlx,
U Kakue-HUGypb NOMETKU-yKasaTenwu, No KOTOPLIM MOXHO GYRET TOYHO Onpe-
RENUTL MEeCTa, OTKYna NPOU3BOAUTCA BLIBOA. TpacCHpoOBKa Takum CNOCOGOM ~
3aHATUE ROBOMBEHO MOHOTOHHOE W TpypOoemKoe, HO NOAYaC 3T0 eAUHCTBEHHOe
CPeACTBO OTLICKATb UCTOYHUK OLIMEKM B CROXHOW nporpamMme.

Orosopka (no4TH) Npu cnoBe”6e30TKa3HLIA™ CAENaHa NOTOMY, YTO Ha CaMom
fene B HEKOTOpLIX “3K30THueCKUX” CRyuasx nporpamma, “pasbaBneHHas”
oneparopamMu BLIBOAA FPOMEXYTOWHLIX 3HAYEHWH, faeT Apyrue pesynbrarh),
Hapo Takxe 3ameTHTb, 4TO pae Npu OTCYTCTBUM OTNARYMKA M TPACCMPOaKH
B GONbLWMHCTBE Clyyaea aBapuiHOro 3aaepluieHUA abipaeTcA Gonee UM meHee
NOAPOGHLIA "NOCMEPTHBLIA auarHo3”. Mo HeMy MOXHO y3HaTh, B KAKOM Mecte
nporpamma npepbaHa W Kakue 3HaueHUA NpU 3ITOM UMENU HeKOoTopble, a MHOrja
U BCE NnepeMmeHHble,

OTnafka pManoroebix Nporpamm U NporpamMm ¢ IKPaHHOM rpatdMKol Meer
CBOM 0COGEHHOCTH, obneryaiuiue B obuem pa6oTy nporpammucTa. B nporpam-
max Takoro popa GombWwas vacTb pe3yNbraToB paboThl cpaly oTo6pa)kaerca
Ha 3KpaHe, No3TOMy HET HEeOGXOAMMOCTHM BKIOYATL B NPOrpamMmHblii TEKCT
BbipacbiBaemulie B panbHedwem OTnafoyHble oneparopbl. Bo BpeMA nporoHa
AUANoOroBoO# Nporpammbl ypo6Hee BCEro fepXarb ee TEKCT nepep riasamu
W cpasy ormevarb B He#i T€ MecTa, KOTopble HEeoGXOgUMO MonpaBUTb.
WpeanbHelM pelweHnem 6610 6bl HanWuMe ABYX 3KPAHOB PAROM: HA OSHOM
BUAETH Pe3yNbTarsl MNOITANHOIrO BLIFIONHEHWA, 8 HA BTOPOM = UCXORHLIA TEKCT
C BO3MOXXHOCTbI0 HEMEANEHHOrO0 BHECEHWA U3MEHEHWA.

Juanoroeuie Wrpoebie NporpamMmbl ABAAOTCA NpUMepamy NpeaesnbHo
NPOCTLIX NporpamMm “peanbHOro BpemeHW”. K 3Tomy Tuny OTHOCATCA npor-
PaMMbl, KOTOpbIE AEWCTBYNT B peanbHOM, ACTPOHOMMYECKOM BPEMEHW,
Harpumep, Ha 3BM, BCTPOEHHbIX B TEXHONMOrMYECKUE MPOLECCH!, CROXHLIE
TEXHUYECKME YCTPOWCTBA, CUCTEMbI ONEPAaTUBHOrO ynpaBneHWA. Takue
nporpamMMbl  YYUTBLIBAOT BNUTENbHOCTL OTAENbHbIX NPOLECCOB, BOIMOXHOCTL
NOABNEHUA NUKOBLIX Harpy3oK, 3KCTpemManbHbIX W aBapuiHbLIX CUTyaumii. Mx
OCHOBY COCTaBRAKT aNropUTMbl Bbigauu yrpaBiAoWUX CUrHANo0B Ha WUCTNONHU-
TenbHLHE MEeXaHU3Mbl BO BCEX MbICIMMbIX CUTyauuax. Ortnapka Gonbluoi
nporpamMmel peanbHoro BpeMeHHW, cCHUMalouLel NoKa3aHUA C fECATKOB U COTEH
RATYUMKOB M NPUGOPOB U BbIRaLLEH CUrHaNbI HA MHOXECTa0 UCMONHUTENBHLIX
OpraHoB ~ HEBEPOATHO TPypHAaA 3afiaya, rnaBHbIM 06pa3oM U3-3a HEBOCTIPOM3-
BOAWMOCTH, HEBO3MOXHOCTH TOYHOrO NMOBTOPEHUA CUTYaluid.

B 3aBeplueHue pa3pena elie pa3 nogYepKHeM, YTo OTNajKa — Ype3BbiyaiHo
OTBETCTBEHHbIA 3Tan. ToyHee, Baxe€H €e pesyflbrar — HafileXkxHo paGorawliaf,
HE UMEILLAR CyleCTBEHHBIX ANA NONb30BaTBA OWKEOK Nporpamma. HerpyaHo
cebe NpeficTaBuTh, CKONbKO HENPUATHOCTEA MHOrUM JIIORAM MOXXET ROCTaBWUThb
nnoxo paGoratwan Nporpamma Npogak1 XKeNe3HOR0POXKHLIX UM aBUabHUNeToB.
N yx coBceM HeponycTUMO, 4TOGbI aBMapucneTyepy nomorana ynpaenATtb
BO3RYWHLIM fBUXXEHWEM HEROCTATOYHO OTNaXeHHaa nporpamma. WasecTHO
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HEMaNO peanbHbiX MPUMEPOB HAHECEHUA KPYMHOro 3KOHOMMMECKOro yuiepGa
M paxe rubeny Mopel M3-3a HEBLIABMEHHLIX OWMGOK B MPOrpammHbIX cpep-
crBax. CrneunanucTaMu 0CosHaHb M HEOEX0AUMOCTb, U CNOXHOCTb TlLaTeNbHOH
oTnafiku. MeTogbt NOCTPOEHUA HAfEXHbIX NPOrPsMM — OTNALKA, BEPUMKALUA
M TECTUPOAaHWEe — WHTEHCUBHO pa3BUBBIOTCA.

ONEPALMOHHAA CUCTEMA

flop mo6oiA cobpemeHHol IBM O6GLINHO MOHIMAETCA COBOKYMHOCTL
RBYX TECHO CBA3aHHbIX KOMIMOHEHTO8 annapartHoi yacTu ("xene3s”) u npor-
pamMmMHOA yacTu — onepaunoHHoi cuctembl (OC). OHa ABnRerTcA Kak Gkl Npo-
POMMKEHWEM annapaTypbl W MpegHasHaYeHa pANA yNpBBAIEHWA BCEMU YCT-
poiicTBamu, BXOpAWMMU B coctaB 3BM, u Qaiinamu, ana ocyuiecreBneHun
onepauuii BBOgA NPOrpaMM M AaHHbIX U3 BHEIWHEA cpefbl B ONepaTvBHYI0
namATL W BbIBOAA pe3ynbTaroB paGoThl Ha NevaTawliee yCTpOACTBO, BO aHel-
HI0I0 NaMATL (Hanpumep, Ha MarHWTHBLIY AUCK) UMK Ha aucnnel, pnA obneryeHun
npouecca CO3paHUA U OTNAfiKKM Hoablx NpOrpamMm, Nepesopa NporpaMm ¢ A3bika
NporpaMM1pOBaHUA BbICOKOr0 YPOBHA Ha A3bIK MALUMHHBIX KOMaHfA, CEOpKU
paGouel nporpammbl W3 HECKONMbKUX vacTtel (mopyneit). OC BbinonHaer
ponb NOCpegHUKa MeXy ")xene3omM”™ 1 Nonb3oBarenem, "xenesom” U nNpuknag-
HOA nporpammoii. [1NA OCYLLeCTBSIEHUA BCEX 3ITUX CROXHbIX ¢yHKUMIA one-
PauUMOHHYI0 CHCTEMY cOGMpalT U3 GOMbLIOro 4MCha OTAEeMbHbIX Nporpamm.
YacTbh #3 HMX ABNAIOTCA OGA3ATENbHLIMK W COCTaBNIAKT TaK HasbiBaemoe APO
onepauuoHHol cucrembl. B orcytcrewe appa OC 3BM npakruuecku Hepa-
6otocnocobHa., Jpyrue wactu OC MOryT NpucyTCTBOBaTh MO XENaHWio Nosnb-
3oBarenn. Hanpumep, ecny Ha pavHoll OBM He MCNONb3yeTcR KakoW-T0 A3bIK
IpOrpaMMHUpOBaHMA, TO HET HEOGXORMMOCTM pepxats B cocrase OC ero
TPaHCRATOp.

Mporpamma sAgpa OC, NOCTOAHHO NPUCYTCTBYIOUAA B ONEpaTHBHON
namAaTy npu paGore IBM, 06bIYHO HA3LIBAETCA MOHHTOPOM (MHOr fa pe3nAEHTOM
wn¥M  cynepeu3opoM). MoHMTOp OCywEeCcTBRAET pucneTyepckue yHKUNMU
N0 OTHOLWBHMIO K OTABNLHLIM YCTPOHRCTBAM, YYaCcTBYeT B BbINOSHEHUMU onepati
BBOpa-BbIBOAA, BIaWMOAEHCTBYBT € BHYTPEHHWMM 4acaMM M KaneHpapem.
OH umeeT co6CTBEHHYI0 CUCTEMY KOMaHA, KOTOPYH0 ROMMXEH 3HaTh noNb3o-
BaTenb (WM yenoseK-onepaTop; €CNU peub ugeT o Gonbwoi IBM). MocpeacTBOM
3TUX KOMaHp NPOM3BOAUTCA yrpaBneHMe paGoTol BbIMUCITMTENbHOW MalluuHbL

CucteMa KOMaHp MOHWMTOpA OGLIYHO COAEPXUT cregyiowue rpynnbl
KOMaHp: ycTaHoBKa pathl M BpemeHu (paGora € YacamMM # KaneHpapem),
Bbifjlaua ornasneHnA aucka (cnucka daitnos), ¢popmaruposaHie ero, KOHTpOSb
3a ero COCTOAHUEM, KONMpoBaHUE, CO3paHKe aHUcka C onepaunoHHOW CUCTEMOR,
pa6oTa ¢ Karanoramu; KOnMpoBaHWe, BbIBOA HA nmevatb ¥ (WNM) akpaH, cpas-
HeHWe, ypaneHue ¥ BOCCTaHoBneHue ¢alinoe; cMeHa UX WMeH; "3arpyska”
¥ 3anyck miobbix Nporpamm; Bbigaya CrNpaBoyHOW WHOpmatwmu No OC U Ma-
lKHe; NOAroTOBK2 W 3aNycK Ha wcnonHeHwe KOM.aHAHbe taiinos; onpoc
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U ycTaHOBKa KoHQurypauud 3BM u OC; pepakTupoBanue pabouux nporpamm,

fpMBBABM HAUMEHOBaHUA HaUGONEE NONYNAPHLIX ONEpaUMOHHbIX GUCTEM,
NpUMEHAEMBIX Ha IBM OCHOBHLIX CeMencTB. CMUCOK He NpeTeHayeT Ha non-
HOTY M abGCONIOTHYIO TOMHOCTb U OCHOBaH IMlb Ha NUYHBLIX HabnoaeHuAx

aBTOpa.
Gemelicteo IBM OnepaynoHHan cHcTemMa
B3CM-6 OC AUCHAK, OC AYBHA
EC 3BM OC EC, CBM EC

RT-11M, RSX-11M, PA®OC,
$040C, OCPB

CP/M u ee aHanoru

MS DOS, PC DOS, AOC u ux
aHanoru

0S/2

CM-3, 4, ABK, "3nekTpoHuka-60”
U apyrvwe 3BM cemeiictea PDP-11
8-paspAgHbie N3BM
16-paspAgHbie M3BM cemeiicTBa
IBMPC u "manuie” 32-pa3pAfiHbie
32-paspAgHbie M3BM cemeiicTBa
IBMPC ¢ O3Y 6onblue 2 M6aiT

CnepyeT oco60 ckasaTb 06 onepauuoHHon cucteme UNIX. OHa paspa-
6aTbiBanack 6onbluel 4acTbld Ha A3bike CWM Kak  MalMHHO-HE3AaBUCUMAA
MHOrononb3osatensckan OC, NO3TOMy €€ BapWaHTbi M MOpuduKauuu apan-
TuUpOBaHbl Ha MHOTUE CemeitcTBa OBM 3apy6eXxHOro npoM3BOACTBA, HauWHaR
C Manbix MawuH. PeaugeHTHaA uyacTb OC UNIX 3aHMmaeT MHOro mecTa
B NaMATH, NOITOMY [aHHYH CHCTEMY KMEET CMBbICH YCTAHAaBNWBATb HA KOM-
NblTEpbl, ¥Metowwe O3Y yEENMMEHHOTO O6LEMA U, NO KPARHEH Mepe, HECKOIb-
KO OfHOBPEMEHHO OGCNYXWBAEMBIX TEPMMKHANOB.

Alpyrve onepauyuoHHLIe CHMCTEMEI MOTYT paboTaTb TOnbkO Ha JBM
"cBoero” cemenctea. Tak, OC AUCIMAK coBepleHHO HeNpurofHa ANA ycTa-
HoBku Ha EC 3BM, a MS DOS - ana BACM-6. Ecnu, Hanpumep, y Bac ecTb
yAOGHLIH OTNafouHbii TpaHchATop Ana MNackanAa B pamkax MS DOS, 1o 370
HE 3HauWT, YTO UM YACTCA BOCNONb30BaTLCA Ha [IBK-3 unu "3AnexTpoHuke-85".
TO e camoe OTHOCUTCA BOOGWE KO BCEM NPOrpammam B MalMHHLIX KOAaX.
CnefyeT Ha 3TO cheumanbHO OGpaTUTb BHKMaHWE, NOTOMY HTO HavuHalwme
NONb30BATENW B CBOMX ENAHUAX NPUMEHUTD Ty MK UHYIO XOpPOLUYIe NpOr paMMy
Ha cBoeW DBM Hepefko 3a6biBaldT O NPOrpamMHOR HECOBMECTUMOCTH KOM-
NbTEPOB pa3Hbix THUNOB.

MNpaBaa, cneuvanucTbl MOFyT 3aABUTb, YTO AABHO YXE€ CylWecTBylT
ApOr pamMMbI-3MYNATOPLl, OBGECNEYUBAIOWME BLINONHEHUE NpOrpamm, Hanu-
CaHHbIX B "yyxoW’ cucteme KOmaHA. HO uchonb3aoBaHue 3MynATOpoB A
CHNBHO OTIIMYAUWMXCA CHCTEM KOMAHA 0 CWUX NOp HE NOMNy4MNO LUIKPOKOFO
pacnpoOCTpaHEHKA.

BaxHOW COCTaBHOW vacTbid Moboi OC ABNAETCA GaknoBaA cucTeMa.
OHa 06ecneuuBaeT XpaHEeHWe M UCNONb30OBaHWE BCEH UHGOpMauuu, nona-
Aaowein Kakum-nm6o obpasom B 3BM. Undopmauus nwo6oro eupa AenUTCA
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Ha KYCKW NOAXOAAWEN ANUHBI — ¢aiins, KaMaoMy U3 KOTOpbIX [la€TCA CBOe
0603HaveHue. OHO COCTOMT W3 ABYX 3n€MEHTOB, NEPBLIH W3 KOTOpLIX OGA3a-
TENEH u Ha3bIBaETCA MMeHeM daiina, a BTOpOi4, HEOBA3aTENbHbIN, — pacuu-
peHuemMm, wru Tunom. B 3aBucumocTu or apxurekTypbl 3BM u onepauuoHHOI
CHUCTEMbI UMA MOXeT copiepxaTb oT 1 o 6 (PAGOC u aHanoru) unm 8 (10C
u ananoru, CBM EC) cumeonos, a pacwupenve — ot 1 go 3 (PAGOC, AOC)
uH o 8 (CBM EC) cumeonos. B ¢alinoBoit cucteme 06A3aTENbHO 3aBOAMTCA
OfIH U HECKONbKO KaTanoroe K NOAKATANOroB {ornaBneHui, " AMpeKTOpUIA™),
B KOTOpble 3aHOCUTCA O6O03HauEHWe Gaiina, ero pasmep, parta CO3AlaHuA
U HeKoTopble fipyrue cBepeHnA. Camu haiinbl pacnonaralwTCAR BO BHELHEH
NaMATU — Ha MarHWTHBIX fluckax u neuTax, a o6crnyxuBalwme Nporpammbl
BXOAAT B cocTaB Agpa OC.

Ha 6Gonbwux 3BM B KPYNHbIX ONEpaLMOHHbIX CHCTEMaX WMEKTCA AONOn-
HUTENLHLIE KOMaHAbLI ONepaTopa, GBA3aHHble G ofcnyxuBanHuem OTAENbHbIX
FPyNn ycTPOHCTB (MarHMTOGoHOB, AUCKOBOAOB) U ovepeneit Ha BBOA K BHIBOJ,
YNPaBNEHUEM afMUHUCTPATHBHON GUCTEMOW, KOTOpaA BefleT yueT KonuyecTBa
UCNONb30BaHHOrO NPOLECCOPHOTO BPEMEHM Kamabim nonbsoBatenem, obec-
NeinBaeT sawmty daiinoe opHux Bnajenbues or HEpa3peWeHHoro nucnonb-
30BaHUA [pYrUMUK, BLINONHAET UHbiE NOAOGHLIE paboTbl. Ha manbix 3BM
PAsBUTLIE AAMUHUCTPATMBHLIE GUCTEMbI NPUMEHAIOTGH PEAKO, a Ha nepco-
HanbHLIX WX NPaKTUYECKU HET.

B paspa6orkax ¢OopmaToB koMaHg OC HabnopaeTcA OTHETNMEAR Tew-
AEHUMA €CNK He K YHHMKauum, TO, NO KpaitHeli MEpe, K ABHOMY CONMKEHUID,
B pAfle cnyyaeB KOMaHAbl NONHOGTbIO CoBNajawT. 3T0 BUAHO M3 HUXKE Che-
Aywolnx KpaTkux npumepos. MonHble ¢opmaThl Boex KOMaHfl KOHKPETHOM
OC uutatent waipger B PYKOBOACTBE NO ONEPaUMOHHON CUCTEME, KOTOpOe
OGbINHO WMEETCA B KOMPNekTe 3BM. B Halux NpKMepax WCNONb30BaHbI
HEKOTOpbiE  O6UWEeNpuHATHIE O603HAYEHUA. Tak, 3Be3fouka («) ozHauaeT
"NOGbIE CUMBOMbI®, 3HAYKOM 1, 0603HAYRETCA oBA3aTenbHbi Npoten, B KBag-
PaTHbIX CKOBKAaX yKa3blBAETCA HEOBGA3ATENbHLIN NEMEHT KomaHphl. Ecnu
“MA QIKCKa B KOMaHAe HE 3ajaH0, TO NOpasyMeBaeTch TEKylUiA (aKTHBHLIN)
nuck (B OC), AncK mnu ncespoavck B OC PA®OC, MuHu-auck — B CBM EC.
Paclinperue MMeHK Gaiina B CBM EC 06bIMHO HA3LIBAIOT TUNOM ¢aiina 1 oTae-
NAT OT €ro uMmeHu HEe TOuKOW, a npo6enom. KomaHfa Bbifaum Karanora
AMeeT Bupg:

DIR s [umA aucka:] [uma thaiina.pacwmpeHse)
B AOC komanpa
DIR A:L*.TXT

03Ha4aeT: "BLIfaTh Ha IKPaH CNMCOK BCex $alinoB OCHOBHOro KaTanora, UMeHa
KOTOpLIX HaYUHAITCA Ha L, a pacumpenna — TXT”. B OC PAGOC sta KOMaHpa
OTNKH4YaeTCA TONBKO O603HaueHweM pucka. B CBM EC BbLIBOJI Ha TepmuHan
UFNaBNEHAA MUHU-AUCKA OCYLLECTBIAETCA NOXOXMM O6PA3OM;

4 MNonkos
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FL [IST ]« [MMa ¢aiina s [pacumpenmerw [uma guckalll
Komanaa
L ABC tax B

03HayaeT: “BbifaTh CMCOK (aiinoB U3 Karanora mMuHM-gucka B, MMA KOTOpbIX
ABC, a pacumpenne — nwboe”.

BLIBOJ, TEKCTa (hakna Hu 3KpaH ANA NpPoCMOTpa:
TYPE\ [WMAa gucka:] umAa daiina [-pacwmpenne]
B CBM EC ananormyHan KoMaHfia WMEEeT BWA
BROWSE s WMA (haiina s [TvnN s [MMA gucka]]
Buigaua aina Ha Gymary
PRINT_i[#MA pucka:] nmA daiina [.pacumpenne]
B CBM EC ¢opmat Komahabl PRINT coBnagaeT ¢ ¢gopMaToM BROWSE.

KomaHpa KonupoBaHuA ¢aina wnu rpynnbi ¢aitnoB ¢ OBHOrO JBMUCKA
WIK TOT XKE CaMbiit:

COPY s [Mn ancka: [\ mmn nogkaranora\1}uma daiina. pacumpenme
. fuma pucka: [\ vuma nopkatancra \1l [umn daiina] [.pacwmpenve]

B JIOC xkomaHpa
COPY i A: », % aB:

ofecneunBaeT KONMpOBaHMB Bcex dafinoe ¢ aucka A Ha gwck B. B Jile. &3
n PAGOC Komanpa

COPY 1w ABC. % ¢ PRIMER. %

3aCTaBNABT MallMHy CO3/aTh Ha TEKYLLeM JUCKe BTOpO# 3k3emMnnAp ¢ainos,
umeromx WMA ABC. Konuu nonyyawt wmA PRIMER, a pacuwmMpBHWA Coxpas
HAWTCA Te XB, 4To M y Qaiinos ABC. B CBM EC no koMmaHge

COPY iy * L FORTRAN s * (¢ =I_I=UT

KONWPYWTCA Bee gainbi ¢ pacwmpeHvem FORTRAN (cueBupHO, Nporpammbl
Ha GopTpaHe) C TEKYLIEro MHUHU-AMCKA HAa MuHK-AMCK T.
lNepenmeHoBaHWe (aina oCyleCcTBNAETCA KoMaHzo#

REN (_jCTapoe HMA.CTapoe PacliMpeHre _; HOBOE HMA.HOBOE pacluMpenue
Ypanenue OfHOro MIM HECKorbKux (ainos:

DEL L [MMA Ancka:] uMA dalina.paclumpeHie
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Komanpa
DEL ss *.INT

03HayaeT: "yAanuTb C TEKYLWero AWCKa BCE (haifibl, MMEKILME paCLIMPEHHE
INT”. B CBM EC Ta e KomaHha WMeeT Bup:

ERASE Lu* i INT

B 6onbwmHcTBEe OC nepen ¢aKTMYECKWM MCMNONIHEHWEM KOMaHAL! YAaneHuA
MalMHa 3anpallvBaBT [OMNOSHMTENBHOE NORTBEpPXAEHWe, HanpuMmep: “Bbi
yBepeHbl B TOM, yTo Tak Hafo? ([I/H)”. Nonb3oBaTenb JOMXKEH B OTBET HaXATb
knaemuwy "A1” (ma, T.B. yganAtk) unu H (HeT, oTKa3aTbCA OT yAaneHwn).

Kak yxe roeopunock B Hayane 3Toro paspena, BOCNPUHUMAET U MCNONHAET
KOMaHfAbl pe3nfeHT onepauportoii  cucTBMbl. B OC PA®OC 3to MonuTOp,
B J1IOC - KomaHpHbiA npoueccop COMMAND. COM, B CBM EC - noacucrema
fuanoroeoi obpaboTkn. [lpyeM HB BCE KOMaHQLH! MOTYT BbINONHATHLCA
HEMNOCPEACTBEHHO pE3WREHTOM. YaCTb M3 HWX peanusyeTcA CheuranbHbIMHU
cnyxebHbiMM NporpaMMmamu (Kak, Hanpumep, komaHpa PRINT B [10C), ko-
Topbie Pe3ufeHT No Mepe HeobXCAMMOCTH 3arpyxaeT B O3Y ¢ cucTemHoro
AncKa.

JloCTynHOE M JOCTaToyHO MNONHOE ONUCAHWE KOMAaHK oONepauUoHHOH
cucrembl JIOC npueeneHo B [4]. ITY KHUry HACTORTENLHO PEKOMEHRYEM BCEM,
KTO NOonb3yeTcA MalMHamu cemeicTsBa IBM PC.

B 60NMbWMHCTBB ONEPALUOHHLIX CHUCTEM TBKCTHI KOMaH[, WCMNONMHEHHBIX
B TEKYILEM CeaHce paboTbi, 3anoMHHATCA B GydepHoi o6nacTw onepaTHBHOM
namATy. Bbi3oB M3 NamATM Npefbifylied KOMaHAbl [OCTUIraeTCA HaXaTWeMm
KiaBuwK “CTpenka BBepX” WAM MHBEIM CNOCOGOM. MHOIMOKpPaTHBIM HaXaTMEM
MOXHO "BBITAlYMTL” NWGYI0 M3 BBEAEHHbIX KOMaHA. 3aTEM €€ MOXHO oTpe-
RaKTMpOBaTL WMNM Cpa3y oOTNPaBWTb Ha BHINONHBHWE KNaBWWeEH “BBOR’.

B npairnueckoii pabore ¢ OC BpeMA OT BPEMEHN NPUXORNTCA BLINONHATH
NOBTOPAKIUMECA MaHMNYNALMK, KOTOPLIE PEANM3YIOTCA KOMBMHALUWBH HECKONb-
KMX KoMaHA. [INA ypo6cTBa Nofb3oBaTeNA Ha 3TOT Cllyyad NpefycMoTpeHa
BO3MOXHOCTb COXpaHBHMA MHOMOKPaTHO MCNONb3YEMO#H KOMGMHaLuK B ¢aiine,
KOTOpbIA Ha3LIBABTCA KOMaHRHLIM.

Yro6bl YBBAMUMTL FMEKOCTL KOMaHAHLIX (hainoB, pacWwHpuTb BUALI Bbi-
NONHABMLIX MMM paboT, KoMaHfHbIN A3biK coBpBMeHHEX OC vacto ponon-
HAGTCA KOHCTPYKUMAMM, XapaKTepHbIMM [ANA A3LIKOB NPOrpPaMMWpPOBaHKuA
BLICOKOIO YpPOBHA: YCNOBHEIMM ONEpaTopamMu, ofepaTtopaMu NEpPexofia, UuKna
¥ BBOAa-BLIBOAA, NPOCTHIMKY NEPEMEHHBIMH M MacCHBaMK, 6oraTbhiM HaGopoM
BCTPOBHHbIX (PyHKUWA. ApKMM NpMMEpPOM TaKoro pofa ABNAETCA A3LIK Npo-
uenyp CBM EC. Ha Hem mMOXHO fMCaTh BECbMa W3OIYpPEHHLBIE KOMaHfHbLie
thaiinel.

KoHKYpupy®lan » B3aMMHO [ONOSHAWWAA TeHABHUMA pa3seuTnA OC
COCTOMT B TOM, yTo6bl BCEMEPHO OGMEryarTh XM3Hb NONb3OBATBIA, OCBOGOX-
AaTb €ro or HEOEXOAWMOCTH M3YYEHWA NPOCTPaAHHLIX PYKOBOACTB W 3anomu-
HaHWA MHOMOUMCIBHHEIX feTanell W noppobHocTed. ITo JOCTMrAeTcA C no-
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MOULLI0  BCEBO3MOXHBIX MHCTpyMeHTanbHuix “HapcTpoek” ©ap OC spope
nonynApHoii cpeam nonbosateneil MS DOS nporpemmu PCTools, B KOTOpO#
HanGonee YacTo MCNONL3YEMbIE KOMaHAb! CBEAEHL B MEHK C NErkMm v npo-
CTbIM yrnpasnenvem. Mpu HanuuuM Takoro MHCTPyMEHTa oTnageeT HapoGHOCTL
B TOYHOM 3HAHWW (HOPMBTOB KOMaHA M Aaxe€ MX HassaHuid. MaHunynauum no
KON4pOBaHNIo, NEPEUMEHOBAHNI0, CPABHEHWI0O M YaneHnio (haiinos, NPOCMOTPY
Karanoros, ¢GopMaTMpoBaHMId AMCKOB MPOCTLY M HarnagHbl. OTaeNbHue 3ne-
MEHTbl MEHI0 Ha LIBETHOM AMCNNee BbiiefleHbl Pa3HbiMK LBETaMM, 4To obner-
4yaeT OpHEHTUPOBKY. J1eCTBMA NONb3OBaTENA, MOrylMe NPUBECTH K YHUYTO-
WEHWI0 (haiinoB, CONPOBOXAAWTCA NpPeAyNpeXAEHWAMM Ha KPacHOM (hoHe,

Ewe 6Gonee ypo6HLIM BCMOMOraTesibHbIM CPEeACTBOM, BHMONHAIWMM
B OCHOBHOM T€ e (hyHKUMM, ABNAETCA nporpammHas cuctema Norton
Commander. El0 MOXHO ynpaBnATL HE TONLKO C MOMOWLID KNaBuaTyphl, Ho
M MOCPEACTBOM ManMnynATopa "Muitin”. MonynApiocts Norton Commander
cpenu nons3osarenein NIBM cemeiicTea IBM PC Ha MOMEHT HanucaHna KHUIn
HaxOAUTCA BHE KOHKYDEHUMH.

JAMASIOr

Ha 6onbwmnx 3BM B BLIUMCHMTENLHLIX LEHTPAx AONIF0E€ BPEMA OCHOBHLIM
GLin pexuM TaK HasbLiBAEMOro NakeTHoro Nponycka 3afay, Koraa MCxopaHaa
nporpamma Ha nepgokapTax BMeCTe C WHGPOM NONb30BATENA, yNparnAlWUMK
KoMaHaaMK Ha 0COGOM A3LIKE M AaHHLIMW CobGMpanact ee asTopoM B "naker”,
KoTopuid 3aTeM BeoAMNCA B 3BM u 3anycKasncA Ha BLiNOSIHEHWE OnepaTopoM
6e3 yyaCTva nporpaMmmMuncTa, NMoHATHA "NporpaMmMHOro nNpoflykra”, Kak M nonb-
30BaTENA-HENPOrPaMMKUCTa (MM KOHEYHOro MONL3oBaTenNsA) He CyllecTBOBano.

PaaukanbHoe CcoOBEpWEHCTBOBAHHE TEXHWYECKMX CPEACTB, pPaClMpeHHe
chep NpuMmeHeHNA KOMMLIOTepOB BLI3BaNW B MOCNEAHEE AECATHNETHE 3Ha-
YMTENbLHBIE M3MEHeHWA TpeGoBaHMA K KauyecTBy nporpamm, cnocobam  ux
B3aMMOAEHCTBMA C ManonoAroToBNEHHBIM  nonb3oearenem. [pownzowen
nepexoa oT NaKeTHOro pexvma paGoTel K AManoroBoMy KaK MpeuMytyect-
BEHHOMY Tenepb MeTopy yhpaenexvA 3BM W nporpammoi. 3ToT TexHONO-
rUNECKMIA pLIBOK Gbin OGycnoeneH npexpe BCero MacCOBHIM  pacnpocTpa-
HEHWEM nepcoHanbHuix IBM. WMx WMpoKaa AOCTYNHOCTL HenpodgeccMoHanam
CTHUMyNUpoBana pa3paboTyMKoB Ha MW3rOTOBJIEHWE NPOrpaMMHOro npoayKTa,
06N3paloUErc OTNMYHLIMK  MOTPEEUTENLCKMMK  CBOWCTBAMM —  NIEFrKOCTHIO
B M3YYEHNW M OCBOEHMH, YAOGHLIM ynpaBreHremM, HarnApHLIM NpeacTaaneHnem
pe3ynLTaros, HAREXHOCTLIO B IKCNNyaTaluuu. Jlpyrimu crnosamm, CywecTseHHo
yAyuwiica nHTepgeiic "yenosek — IBM”. BO3HUKIO NOHATHE ” ApYECTBEHHOrO"
WHTEpgeiica, 03Hayalouee MaKCUManHOE NPUCMOCOGNEeHHE (OpMbl BIanMO-
RercTBUA yenoeeka n 3BM K o6LUEenprHATHIM HOPMaM YENOBEYECKOro OGUIEeHHA,
¢M3NONOrMyecKMM o0COGEHHOCTAM BOCMPUMATHA HHGoOpMaUuy. Pa3ssutie TEX
HWMYECKMX CPEACTE MO3BONAET CErofHA MCMoNbL30BaTh rpadimKy, LBET, nonyToHa
W paxe 38yK. MpMMWTMBHLIA BHIBOA pe3ynLTaToB paGoToi MawuHLl B BHMAE
CTONGUOB 4MCES, HyXAalwuxcA B8 AONONHWTENbHOM paciuudposke, 6€3803°
BpaTHO ywWen B npouwrnoe.
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BTopoe BaHoe cpoiicTeo ApyXECTBEHHOro WHTBPGENCB ~ nomMowyb
YE€NoBEKy B yNpBBREHUM NPOrpBMMOl, 0CBOGOXAEHWE €ro oT Heo6xoaMMOCTH
3aMoMMHaTL MHOXBCTBO BCEBO3MOXHLIX RETaneii. O6uenpuHaTLIi  cerogHa
€noco6 nocTpoeHna ananora B dopme MHOrOYPOBHEBEIX MEHI0 U BCTPOEHHLIX
KpaTkix MHCTPyKLMI NO3BONAET 6LICTPO OpHEHTUPOBATLCA M YBEPEHHO yn-
paBNATL paxe mano3HakoMol Nporpammoil.

B croxHuix nporpammmbix Komnnekcax paspabGoTunkamm npeaycmarpu-
BAIOTCA NEMOHCTPALMOHHLIE NPOrpaMMul U nporpammel-HacTaeHnkn  (tutor),
npennilsuaqennble AnA 70ro, YTobel Nons3osatens Mor B Auanore 683 NocTo-
POHHEN MOMOWW NO3HAKOMUTLCA C BO3MOMHOCTAMM KOMNMEKCa yCBOUTL
npaeuna paborst ¢ HUM,

KoxkypeHums cpepm nponsBoaMTEneil NpUBENA K MORBNEHWI0 GONLLOro
YMCINA CXOAHLIX NO CBOEMyY HA3HAYEHWIO U hyHKLMAM NporpamMmMHLIX CpeacTs,
Ouexnean Gorareiilme BO3IMOXKHOCTH UMEIWNXCA B MUPE THICAY NPOrpaMMHbIxX
NPOAyKTOB, HEKoTOpLie “onTMMMCTL” paxe YTBEPKAAIOT, 4TO Tenepn yxe
HE HYXHO HWYEro NporpaMMMpOBaTh, MOXHO HAWTH FOTOBOE, Apyrve (1 asTop
C HWMM 330AHO) CYMTAKT, YTO HLIHELHWUM nporpaMmucTam pabotut xparmr,
HO CTaHOBUTLCA KBANMGHMLUPOBAHHLIMK MPOrpPAMMMCTaMK BCEeMy HacerneHuio
HeobA3arensHo, MNpaspa, a Haweil CTpaHe naneko He BCe 2apy6exHoie npor-
PaMMBI MOTYT MCMONbL3OBATLCA MO NPUUMHAM A3BIKOBOIO M MHOMO xapakrepa.

) Tenepy B3rnaHem Ha guanor Kak 6u M3HYTpH, C TOYKH 3peHMA ero ycT-
POMCTBA B KOHKPETHOM A3tiKE. AKTMBHOE OGUIEHHE C MCNONHAEMO nporpamMmon
NOCpPEeACTBOM AMCNNEA M KNaBMaTypsi NOABMIOCHL CpaBHWTENLHO HepasHo.
A 8 50-70-e rope, Korpa coapasanuce GOMBLLWNHCTEO U3 WHPOKO NPUMBHAEMBIX
HBEIHE A3LIKOB, OCHOBHLIM Gbi1 NAKETHLINA pexvm. Mo3ToMy B A3bIKAX Doprpak,
Anron-60, Anron-68, M/, MNackans, Beicuk He npeaycMaTpueanich cpeacTsa
AHanoroBoro B3aHMOAEHCTBMA, OPraHMYHO BCTPOEHHLIE B A3bIK (3a wckno-
YEHWEM CaMbix MPOCTHX). 3TH CPEACTBA NOABMAMCH NO3NE M BLIFNARAT Kak

3annarhi, NPUWNTLIE HE ONEeHb yMenoii pykoi. Ha PasHbix TMNAx MawuH Mnu
ANA pasHuix pucnneee Ha opHod IBM guanorosuie paclwuipeHna pna opHoro
U TOro Xe A3blKa MOryT CHMNLHO OTNMYaTLCA. MoHATHO, yTo GombumMx yno6eTe
NPOrpamMMHCTY Takoe nonoxeHne fen He NpuHocwT. Ho B 3TOM €CTbL M nono-
HUTENbHLIA MOMEHT. CyTb ero Cocrout B TOM, YTO pPa3BUTHE TEXHUYECKMX
CpeacTs, B8 4aCTHOCTM, AMCNNEHHO! annapaTtyprl, WMAET HapacralwmMMn
TeMnamu., A ana adekTHBHOrO WHPOKOro NpUMEeHEeHNA NioBoro Asbika npor-
PaMMHPOBAHHA HyxHa, HAo60POT, MaKCMManLHaa CTabWIILHOCTb €ro KOHCT-
PyKUMi. Mo3ToMy nyulwe pas B HECKoNbKO neT MEHATL gnanoroeyio “sannary”,
4eM BCW "opexay” A3bKa; Co BPEMEHEM, BO3MOXHO, GynyT paapaﬁoranb;
YHNGMUMPOBaHHLIE AManoroBwe cpepcTsa, KoTopele ypacTcr Gonee Kpacmeo
BCTpOMTL B CTapble A3biKM. Ho paccuuTwiBars Ha 310 B 6nuxaiiem Gynyuiem
HE npuxoguTCA.

PaccMoTpum noppo6Hee HanGonee yacro BCTpeyawwmeca Tunel guanora,
CywecTeyer MHOXeCTBO BapwaHToB M PasHOBMAHOCTEN €ro, CpeaM KOTOpLIX
MOXHO BBIAENUTE TPH OCHOBHBIX — MEHI0, KOMaHgHbIH M ”HeNoCpeaCTBeHHbIH".
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JAuanoz e (iopmeé MeHi0 ABNAETCA, NO-BMAMMOMY, Hambonee pacnpoct-
pPaHEHHLIM CMOCOGOM O6LLEHMA MAaNONOArOTOBREHHOrO NONbL30BATBNA C NpOr-
pammon. OcHosy Bbi1aBAEMOM Ha 3KpaH GOPMbI COCTABAABT CMUCOK BO3MOXHbIX
peircTeBui (paboTt), M3 KOTOpbIX NONb30BAaTENb AONXEH BLIGPATh Ty, KOTOpas
BMY HYXHa B RaHHbIi MOMEHT. Bbi60p NPOM3BOAAT NO CNEAYIOWMM NpKU3HaKaMm:
no HoMepy paGoTbl B CMMCKe, NO NBpBO# 6yKBe Ha3eaHWA paboTbl, Nepems-
WEHUBM cneuManbHoro ykasatens. MNpuueM yKasaTenb MOXBT 6biTb B Buge
LUBBTHOrO NPAMOYrorbHMKA — ¢OHa, Ha KOTOPOM OTYETNUBO BbLIAENABTCA
TBKCT. B cnucok paboT 06A3aTBNLHO BKIMONAKTCA Bbigaya NOACKA30K M 3aBep-
WBHMB ceaHca avasiora (BbixOf M3 NPOrpammbl).

MNockonbKy GonbliaA CROXHAA TNPOrpaMMa OBLIYHO COAEPXKMT MHOro
NapaMBTPOB U MOXBT BbINONHATL MHOMO 33jaHKK B PB3HbIX pEXMMax, 060HTUCH
OHUM CNUCKOM 4acTO HB yaaeTcA. B 3TOM chyyae co3paeTcA uepapxuuBckas
CTPYKTYpa u3 HECKONbKUX CNUCKOB. B rmasHoe MBHIO BK/IIOMAETCA YKPYNHBHHDIN
nepeyeHb rpynn pa6oT. Mocne o6palweHWa K KOHKpeTHOW rpynne NOABRABTCA
4acTHOE MEHI, COAEPXallBB CMUCOK OTaenbHbiX paboT. MNMpu ebiGope paboThi
MOXBT NOABUTLCA HEGONbLIOE MBHIO Be NapaMeTpos. Bce TekcTbl Bro Haxo-
AATCA B ONBPATMBHOW NaMATH, NO3TOMY NBPBXOA OT OAHOrO K APYroMmy
fl0 HAXATWUI0 KNaBuWM NPOUCXOAUT NPaKTUYECKU MIHOBEHHO.

OpHMM M3 NONYNAPHLIX BapUaHTOB pasMELLEHUA 3NEMEHTOB MBpPapXu-
yecKOro MBHI0 ABRABTCA crnepytowuin. B BepxHed CTpoks 3kpaHa pacnona-
ralTCA HB3BaHWA rpynn pa6oT. 3To rnasHoB MeHw. Mpu Bviope B Hem
Knasuwen-CTpenkoW WAM MBHUNYNATOPOM “Mbib” ONPBABNBHHOW  FPYNMbI
YOTYac B NOp €€ Ha3eaHWeM MOABNAETCA BEPTUKANbHOE OKHO, B KOTOPOM
NBPBYMCHAIDTCA KOHKPBTHLIB pabGoTbl. ECAM ¢ MOMOWbIO CTpenok uiu “Mbiumn”
Bbi6paTh Tenepb HyXHyK paboTy M HaxaTb Knaevwy “esop”, To paboTe nuGo
Cpa3y HayHeT BHLINONHATLCA, NUGO HWXB NMOABMTCA BIYB OAHO OKHO C Npuria-
WBHUBM BBECTH NapaMBTpbl kKOMaHabl. [pu nepexoas OT ofHONH rpynnbl paboT
K ApYroii HEeHyXHOe OKHO TaKxe GLICTpO McuB3aeT, 8 PAAOM MNOABJIAETCA HOBOB.

Pa3MeuieHue rpynn pa6oT B rNAaBHOM MEBHIO TNOAYUMHABTCA CHEAYIOLLeH
cxeme. lMepean rpynna — paboTsl ¢ ¢aiinamu u sbixon 8 OC. Bropad — peaak-
TUPOBAHMB TeKCTa (NpOrpBMMbI, CUCTEMBI YpaBHeHWi U T.4.). TpeTeA rpynna —
nokas (NpOCMOTp) pe3ynbTaTos unu yrpaensHue ux odgopmnsHueM. KpaiHus
cnpasa No3vLyM B MEHI0 3aHMMAIOT rpynnbl cepeuca (NpBOGPA30BAHWB OKOH,
NU3MEHBHUB pexuMoB pabotbl M T.n.). CMbICH YKa3aHHOro pacnoNoEeHWA
3aKNIYaBTCA B TOM, 4TOGLI TPYNMbl WNW OAHA 3a APYTOW B HBKOTOPO#H "BCTECT-
BEHHOW” NOCNBROBATENLHOCTU M COCBAHME MO JIOFMKE MCMOSb30BaHWA Haxo-
IMSIUCL B MEHI0 pAAOM. OBLLKMIA BUA SKPaHA C TAKUM FNaBHbBIM W OAHWUM 4acTHLIM
MBHI0 NOKa3aH Ha puc. 31.

' PaccMOTPMM B KAYBCTBB TUMTMYHOIO COABPMMMOE MeHio paboT ¢ dalinamu.
MNepeoit B HeM 0603HauBHA KOMaHAa (paboTa) No Hauasly U3reTOBNIBHUA HOBOIO
¢aiina ¢ TekcTom 3afiaHuA nporpamMme. BTopoi — uTBHWE C avcka 8 o3y
M KOPPBKTMpPOBKA yXe MMBIWBrocA (aina. CMuicn TpeTbel KOMaHgbl —
coxpaHeHue (3anvcb) NOAroToeNeHHOro daiina Ha auck, BCnu NpeanonaraeTcA
ero WCNoNbL30BaHWB B NOCNBAYKWIBM. YUBTBBpPTAA KOMaHfa — W3MEHeHWe
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Puc. 31. Pa3sMeuieHHEe 3NEMEHTOB MEHI0 Ha 3KpaHe

0603HaveHus TBKyLero ¢aina. NpocMoTp Katanora AMcKa COCTaBnAeT NATYO
paboTy. BpeMeHHbi BLIXOA B ONEPALMOHHYID CUCTBMY ASIA  BbINONHEHWUA
HBKOTOPbIX BE KOMaHp — npejprnocnegHAA pabota. locnegHAs komaHaa —
NpeKpauieHMe B3auMoaBUCTBMA C NPOrPaMMOH U OKOHYaTenbHLIN ebixop B OC.

Nocne 3anycka nporpamMmel NBpBaA rpynna aBTOMATWUYBCKW CTAHOBUYCA
aKTMBHOW, Ha 4TO yKa3biBaeT U3MEHEHHbIN LBeT (oHa ee Ha3eaHuA. Haxartuem
KnaeuwM "seop” unu "cTpenka BHW3” OTKPLIBABTCA 4YaCTHOE MEHI0, B KOTOPOM
Hapo eblbpath TMN paboTol ¢ dainom. Jlanes OCyWECTBNABTCA NepBXoA K Bro
peaaKTUPOBAHMIO, 3aTEM BLINONHBHUB (HanpuMep, TPAHCRALWA U UCNONHEHWB
nporpamMmbl Nonb3oBaTenn, Bcny peub uaeT o Typbocuctems) u Tak panes
B8 OObLIMHOM NOCNBAOBATBALHOCTH.

B onucaHHOM BapuaHTe AMBNOra NO XEnaHWi Nonb3oBaTens OCyWBCT-
BNABTCA Bbljaya KOHTBKCTHO 3aBMCHMMOW MNOACKA3KK, T.B. COAEpXaHWe Bbl-
NBBAaBMOW KpaTKOM MHCTpYKLMM MAW CNpaeky 3aBMCMT OT TOrO,.B KaKOW cHu-
Tyauuu HaxOAWMTCA NpOrpamMa B [aHHbI MOMEHT. Bbla0B NoacKasku Npou3-
BOAMTCA HaXKaTMBM OAHOW M3 NPOrpaMMupyBMbiX  (YHKLMOHANbHbIX MU
WHbIX Knaeuw. YTo6bi HB 3aHMMAaTb HaNpacHO ONEpaTUBHYID NAMATb, TBKCTHI
WHCTPYKLUMW Aep)caT Ha AUCKB, @ ANA Bbigau¥ Ha AMUCTNIBA CUMTLIBAIOT NHLIL
3aTpe6oBaHHyi0 nopuuid. CoaepXHMoe NOACKA3KH pa3mellaeTcA B OKHB,
KOTOpOe HAKnaAblBaeTCA NOBBPX MMBIOWBroCA Ha 3KpaHe, [locne HaxaTvA
KNBBMWKM OTKA3a OT NOACKA3KM 3TO OKHO Mcue3aeT, a UHGOpMauuA, KoTopan
6Gbina 3a HMM, BOCCTaHaBNUBABTCA.

B ppyrom BBpHaHTE paCNOfiOXEHMA, KOrpa OCHOBHAA MNoWafb 3kpaHa
3aHATA OKHOM, COAEPXUMOE KOTOPOro enaTenbHo MMBTL NTOCTOAHHO BYRHMBIM,
rNagHOB MBHI0 pacnonaraiT B BepXHEW CTpOKEe, & B OAHOW-ABYX HMKHMX
pa3melLaloT CMBHHbLIE YaCTHbIE MBHIO, pACTAMMBARA WX NO ropu3oHTank. Hepeako
B MeHI0-aHUanore ANA coobLBHMA NONb30BATENID O ACNYWEHHON OWHEKEe npume-
HAETCA My3blKasibHbIA CUrHanN, NojaBaeMblii YBPB3 BCTPOBHHLIA AMHAMMK,

103



YNpaenATb MeHio-AnalNioroM, Kak NoKasana npakTWKa, oueHb ypo6HO ¢ Mo-
MOLLbI0 MaHWNYNATOpa "Mblwb”. [INA BbLIGOpa KOMaHAbl AOCTATOYHO NONacTb
KypCOpOM B NPAMOYrofibHOe None, B KOTOpOM oHa 3anucana. ®akT “nonagaHua™
B KOM2HRY MOATBEpXaeTCcA 2BTOMATUMYECKUM W3MEHEHWEeM uBeTa npAMO-
yronbHWKa. AKTUBM3UPYETCA OHa HaXaTHMEeM KHOMKW Ha “Mbiwu”.

Pa3HOBMEHOCTbIO MeHW-guanora ABNAETCA CNocob yKasaHua Ha3BaHWi
paboT He CnoBamu, a NUKTOrpaMmamMy — ManeHbKUMKU K2DTUHKAMM, CXEMATUYHO
U306paxaloumMm CMbICH REWCTBUA WNM YCTPOWCTBA, C KOTOpLIMM BefeTCH
pabota. OHM YMeHbWAIOT A3LIKOBLIE NpobNnembl M yao6HL ANA BOCNPUATUA,
HO BOMNOTUTL WX B NpoOrpamme CHOXHee, yem choBecHbie 0603HaueHuA.
MukTorpamMmbl B cpefiHeM 32HMMaOT MEHbWe MecTa Ha 3KpaHe, yem 3ame-
HAeMblE Ha3BaHWR, W WWUPOKO NPUMEHAIOTCA, Hanpumep, B rpadmyecKkux
pepaKktopax. B aHrNoA3bivHOW nuTepaType NUKTOrpammbl €lie Ha3biBaloT
WKoHKamm (icon).

KomaHoHbid Tun guanora npuMEHAETCA B Tex Chyuaax, Korga npepno-
naraeTca, YTo OpuH U TOT Xe yenoseK GypeT WUCNONb30BaTb NPOrpammy pe-
rynApHO, OH CNEeUuanucT, U eMy CKOpoCTb paboThl BaxHee NoACKa3ok.

CyTb Takoro guanora COCTOMT B TOM, 4TO BCEe BO3MOXHbIe yNpaBnaiouiue
REeHCTBUA OGOPMNAITCA B BMAE CUCTEMbI KOMaHA, KOTOpble BOJDKEH W3YuuTb
W 3aNOMHWTbL Nonb3osBaTtenb. B kauecTee KomaHg NOAGMPalOT COKpaleHHble
(vyacTo opHOGYKBEHHbIE) HauMEHOBaHUA (PYHKUMKA, KOTOpble MOXeT BbINONHATHL
RManoroean nporpamma. BonbwWHMHCTBO KOMaHR WMEKT uMUCNOBble MNM Byk-
BeHHble NapameTpbl. GopMaT KOMaHR GbiB2eT Pa3Hbiy, HO yalje BCero CHavana
NUWeTCA MMA KOMaHfbl, 3 3aTeM, eClu HYXHO, CNUCOK napameTpoB yepes
npoben, 3anATylo, KOCY 4YEPTY WU WHOW pasgenutenb. MepevyeHb KomaHp,
ux ¢opMaT, KONWYECTBO M CMbICHT NapamMeTpoB ONMUCLIBAOTCA B pyKOBOACTBE
(wHorpga BecbMa Gonbwom), KoTopbiM CHabxaeTcA NporpammHoe CpefCTBO.

B atom Tune pManora akpaH odiopmnaetcA Gonee npocto. Mo kpatwo k-
paHa BbigenAeTcA u NomevaeTCA MeCTO ANIA BBOAA KomaHpabl. YacTto oTBoguTCA
onpegenieHHoe MeCTO ANA AWArHOCTMYECKUX CoobuieHui, a uHorga — W ghA
uHgopMauum obliero xapakrepa.

KomaHhgHbii guanor oueHb WHUPOKO NpUMEHAETCH, Hanpumep, B TEKCTOBbIX
penakTopax. 3To O6LACHAETCA, BO-NepBbiX, TEM, YTO UMK NONb3IYHTCA OBbIYHO
He ChnyuaiHble niogy, 2 Te, KTO NOCTORHHO NUWeT Nporpammbl WM rOTOBUT
TEKCTOBbIE fOKyMeHTbI, Jpyrad npuuMHa COCTOMT B TOM, YTO MHOrUe pefaKkTopb!
NIOABMAIUCL BMECTE C NepBbiIMK  angaBUTHO-UMGPOBLIMK gUCTINIEAMK, KOrpa
rpaguueckue BO3MOXHOCTM OTCyTCTBOBaNW. CoBpemeHHble pa3paboTku
HepepKo coBmelyaloT 062 TMN2 guanora — MEeH W KOMaHghl, T.e. ypoBnet-
éopmotcn 3anpochl U HOBMYKOB, ¥ NpogeccuoHano..

YTo KacaeTCA NporpamMHOM peanu3auuW, TO KOMaHpHbIA TUN pguanora
HECKONIbKO CNOXHee MeHi, NOTOMYy uTO K nporpaMMe HEOGXOAMMO B 3TOM
chyyae pnob6aeuTb cneuuanbHblii MoORyNb (Nognporpammy) — aHanusatop
KOMaHg, KOTOpbli pomxeH pa3bupaTb COREpPXMMOE KOMaHQHOW CTpOKH, Bbl
AaBaTb NOHATHYI0 AWArHOCTUKY Ha HeBepHO BBefeHHble KOMaHpbl W OopraHu-
30BbIBaTb MCMONIHEHUE NPaBUIbHBIX KOMaHf. 3nemeHTapHanA cuctema KomahA
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obecneuyB2eTCA NPOCTEHWWM aH2NW3AaTOpPOM, a ANA Pa3BUTON MHOroypoB-
HeBOH cuCTeMbl TpeGyeTcA [OBONBHO CHOXHEA aHaNU3MpyloLie-RMarHOCTH-
pywouiaa nopnporpamma, KomaHpHbIA TUN Auanora nONHOCTbIO aHanoruueH
06MeHy TenerpagHbiMM COOGIIEHUAMM, KOrpa COGECEHMKM HE MOTYT HW BM-
BETb, HM ChbIWaThL Apyr ppyra, T.e. UMENT MUHMMYM BO3MOXHOCTEN ANA
nepepain MHGopmaumn. 3aTo TEXHUYECKU 3To Haubonee NpPOCTOW M gewesblid
cnoco6 Auanorosoro obweHWA Ha pacCTOAHWK.

KomaHonbii  ain  ABNReTCA yAO6GHBIM BCNOMOraTeNbHbIM  CpefCTBOM
paoThl B puanore. Ero roToBAT ¢ NOMOLbI0 OBLINHOrO TEKCTOBOrO pegaKTopa
WnK MHBIM cnoco6om. B KomaHaHbIH Gaiin 3aHOCAT Takyl NOCNefOBaTeNbHOCTb
KOMaHa, koTopana 6yper Mecnonb3oBaTbCA MHOroKpaTtHo. B ornaeneuu pgucka
KOMaHgHble ¢alinbl BbIJENATCA pacwupeHuAamu umeH. B onepawuoHHoi
cucteme RT-11 ato pacwupenne .COM, B MS DOS - .BAT, B aneKTpoHHbIX
Tabnuyax Baputa6-86 - ISP, B SuperCalc-4 — . XQT, B dBaselli ~ .PRG u 7.5

B paseuTbix KOMaHpHbIX A3bIKaX KOMaHAHbIA ¢aiin MoXeT NpeaCTaBnATb
co60# cnoxHyio Gonbwyo Nporpammy ¢ onucaluem nepemeHHbIX, onepaTopamm
obMeH2 uHdOpmauved C BHewWwHel NamATbio, YCNOBHbIMK  onepatopamu,
UUKNaMK, MeTKamu ¥ onepaTtopamu nepexopa, KOMMEHTapuAMM W BpYrvMu
NOROGHLIMU  KOHCTPYKLUMAMM A3bIKA NPOrpaMMUPOBaHMA BHICOKOrO YPOBHA,

O6bIuHO KOMaHAHBIH haiin MCRonHAETCA B peXume uHTepnpeTauun. Ho B
HEKOTOpbIX CyyaAX pJiA CNOXHOro KOMaHAHOro A3blKa (Hanpumep, B CYBA
dBaselll) MoxeT 6bITb NpepycMOTpeH CReLuanbHbli TpaHcnatop. Torpga Ko-
MaHpHbIH halin MOXHO NEpeBOSMTL B MawWHHLIE KOfbl, OBLEAMHATL CO cny-
KEBHBIMW MORYNAMM W BBLINONHATL KaK O6bIuHYI0 nporpammy.

MeHio-pnanor M KomaHgbl ABNAIOTCA CPERCTBAMM A3bIKOBOZO obuienun
yenoseka u IBM, Zlucnneii Npu 3TOM CNyXMT ROCKOA OGLABNEHUIA MIU NMCTKOM
Gymaru, RocTaBnAuMM COOBLIEHHA uenoBeky. Knaeuatypa wucnonbayerca
Kak NMUWYLIaA MaWWHKA BNA COCTaBNEHWA TeKCTa COOBLIEHMA KOMMblTepy,
T.e. WHdopmauwA Npyu Nepepaye 06A3aTeNbHO O6NekaeTca B CIOBECHYI0 hopMy.
Ho aToT nyTb ceropHA oKasbiBaeTCA HU CaMbIM 6bICTPbIM, HU CaMbiM yROGHBIM
BNA yenoBeka.

DOwanor "wenocpepcTeeHHoro”Tuna. CyTb ero cocTouT B TOM, 4TO npo-
rPaMma BOCNPOM3BOAMT Ha 3KpaHe AUCTNeA CUTYalLyio (o6cTaHoBKY), MaKcu-
MaNbHO NMPUBNMIKEHHYI0 K TOW, C KOTOpOH OGbIYHO MMEET pieNlo Nonb3oBaTeNb.
Yenoeek kak 6bl BBOgUTCA B MUp NPUBLIYHBIX €My 06beKToB. 3T0 MOXET GbiTb,
Hanpumep, NnaH 3acTpoiku ropopa (mnA apXUTEeKTopa), c60pouHbIA yepTex
y3na (AnA KOHCTpyKTOpa), NpUHLUMNMANBLHAA CxeMa ycTpoicTBa (gna pa3spa-
60TuMKa 3NEKTpOHHOW annapatypbl) U MHOroe gpyroe. Ynpaenenue nporpam-
MO# OCYLIECTBARETCA CNEUMaNnbHO Ha3HaueHHBIMU KNapuwamu, Y nonbaoBarens
MpU 3TOM CKNafbIB2eTCA BRevaTNeHwe, YyTo OH Auanora HU ¢ Kem He Bejer,
2 NPOCTO HaXMMaeT KHONKW U HabnioflaeT Ha 3KpaHe 3a NPOMCXOAALMMYU B ero
06beKTe U3MeHeHHAMU. [IManoroBbie CPEeACTB2 CTaHOBATCA KaK Gbi npospav-
HbIMM, UCYE33I0T U3 NONA 3pEeHHR,

B puanore HenocpeaCTBeHHOro TuNa, KOTOpbIA etije Ha3biBalT 06beKTHO-
OpPUEHTUPOB2HHBIM  MNNM  OGbEKTHO-NPOCTPaHCTBEHHbIM, AuChNel  ABNAETCA
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OKHOM B TOT MMp, B KOTOPOM npuWBLIK paGorath nonbaosavesns, Kiaemarypa
B 3TOM Cilyyae KUrpaey posb NynbTa yNpaBfBHUA, NPUMYBM B HER 3a4eHCTBOBaHD
npexge BCEro (yHKkUMOHANIbHLIB Knaewwu. Haxmumasa Ha 3t ceoeobpasHule
pblyary yrpaenenis, Yyenoaex HenoCpPeACTBEHHO BO3AEACTBYET Ha 3puTesibHuie
06pB3bl  MOAY/MPYEMOI0 ABMIEHWA W HENPEPLIBHO BU3YANbHO KOHTpOSMpYeT
CHTYauvio, 4YTO NO3BONfKeY eMy MEeMBANBHHO KOpPEKTHMpOBaTL CBOM [EHCTBHA,
Tako# crocob ynpasnieHnA ANanoroBor NPorpaMMoi 4alle Bcero oKB3bIBBBTCA
cambiM 3iheKTUBHDBIM.

"HenocpeaCTBEHHLIH" ANANOr OYeHb PacnpOCTPaHEH BO BCEBO3MOXHbIX
TpeHaxepax, CHCTemax 2BTOMBYWM3IWPOBAHHOIO NPOEKTMPOBAHWA, KOMNbLIOTBP-
HbiX Mrpax. Ero pesnvsauMA B nporpaMMe Haubonee CinoxHa, HO 3aTo OH
ABSIAETCR W Haubosiee "ApyXeCTBEHHbIM”, MOMBHTaNoHO OCBBMBAETCA MONL-
308aTBNBM.

UHTepecHbIM CROCOG0M YNPABNEHWA, WMBIOWMM B HEKOTOpLIX Clyuaax
NpenMMylecTBa nepes  ApYyrMMM, ABARETCA WCNONb30BaHWE AWrMtaisepa
C KBPBHAAWOM M GNOKHOTA — C HApKCOBaHHLIMK MeHI0. Boibpas nuct 6noxno*ra‘
COOTBETCTBYHILUKA HYXHOMY pexmMy pabotbl NPOrpamMMmbl, HAKNAALIBAKT Bro
BMECTO YEpPTEXa HA NNaHWeT MW KacalTCA KIPBHAALOM HAfNMCaHHLIX KHONOK
(nyHKTOB) MEMIO, TEM CaMblM BBOAH RaHHbIE B Nporpammy. TnanweT W 6ROKHOT
npu Takom cnocobe hakTUYeCkH npeacranniter cobok Habop QyHKUMOHANbHLIX
KNaBHaTyp, NPUCNOCNGNEHHBIX CR2UMANbHO ANA PELIBHWA ONPeJEnBHHBLIX 3ajau.

B Hoge#iunx pa3padoTkax HEPesKo NPUMBHAIOT Cpa3y HECKONbKO THROB
Auanora, Korpg, H2NPUMBpP, NpPOrpaMmMa HAYMHAETCA MEHI0-3aCTaBKoW ANA
BbiGOpa peXMMa ee paboTbi, a NPOAOIMAGTCA AHANOroM HENnoCpefCTBEHHOrO
TMRA.

BaxtHbiM  BCNOMOraTesibHbIM  35.€MEHTOM  HEROCPBACTBEHHOIr 0 Auanora,
Blye HBAOCTETOMHO OLUEHEHHBLIM W OCBOBHHBLIM Ha NPaxKTHKB, ABJIABTCA 3ByKOBOE
conpoBoXpeHUe. Hennoxo pas3BUTLIB BO3MOXHOCTM CHHTE3a 3ByKa B nepco-
HanbHbix IBM B CCBOKYNHOCTW C OnepaTMBHOW NamaTbio Gosbiioro obbema
N03BONAIOT CHAaGXath NpOrpaMMHLIE CPBACTBA My3biKanbHLIM CONPOBOXAE"
HueM, KOTopoB obseryaer KOHTposib 3a Mx paboToH, nepeBOAHT 4acts BTOpPO-
CTBNBHHOW MHOpMauuM CO 3PHTBNLHONO HB CNYXOBOA KaHan, nomoras TBM
CaMblM COXPaHUTL 3peHMe. 34eck OTKpLIBEETCA GOMbLIOH NpOCTop GaHTaIukn
NPOrpEMMMUCTOB — JIMPUKOB 10 Harvype.

3BYKOBOE COMNPOBOXACHHE AMEET CMbICH BBOAUTL ANA NPOACIKUTENbHBIX
HeAnalloroBbiX Nepuopoe paborbl IBM, Korga MOMHO M HyXHO NO3BOSUTH
Nosib30OBATEN0 OTBNEYLCA OT MPUCTAsIbHOIO CO3epuaHMA 3KpaHa., JTo MOXET
6biTb, HaNpUMEp, NPOLBCC 3aNHCH BCEro COABPXUMOrO XECTKOro AMOKa Ha
MarHuTHylo NEHTY, 3anKkMalolinMiA ABCATKU MMHYT, onepauua ¢opmaTMpoBaHHR
AWCKA, MHOIOKpaTHLE BbIYMCHGHWA MO CAOXHLIM (hopMynaMm W T. L.

B cnyvaB ¢ manbiM BpBMBHEM OXWAAHWA KOPOTKMB 3BYKOBLIE CMrHanbl
B BWB BCEBO3MOMHbIX 3BOHKOB YMBCTHB! finA WHOPMHMPOBaHMA nosib3osarenf
06 yCNBWHOM BbiNOKHBHUM Bro KOMAaHA, €Ciin OHO He MOMNBT GbiTb POKOHTPO"
SMPOBAHO BM3YanbHO, WKW 06 ownbkax B ASHCTBUAX, @ TBIKB KK NpBRYNpem:
ABHMR O BO3IMOXHOCTM leXenaTtesnbHbIX NOCNBACTBUA HBKOTOPbIX KOMaHA.
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B 60osblIMHCTBB A3bIKOB NPOrpaMMHUpoBaHNA HeT BOOBLUE HUKAKWX CPBACTE
PaboTbl CO 3BYKOM, NOCKOALKY CYMTanoch, yto IBM cozgaltca He ANA Toro,
4T06bl “My3blKy Mrparth”, a yroSul 6bICTPO “uMcha nepemasnbiBath”. I"Ioarom:
BpH MCTONb30BaHWKM, Hanpumep, A3bika lackenb Wim Anrosn cuHtea 3ByKOB
NPOrpaMMOi BOIMOXKBH TOSILKO C NpUMEHeHMEM  CBUMANBLHOR Gubnnoteky
MOAYIBA WIM BLIXOAOM Ha MaWKWHHO-0PMBHTHDOBAHHDIA A3bIK (Bccembnep).
Hekotoptie coBpemenHbie MHCTDYMBHTaNbHBIB CPEACTBA yXKB MMEIT BCTpOEH-
HbIB QyHKUMM ynpaBneHmA reHepayum 3sykB. MowHo Hazeath rpagmueckmii
pBaaktop FANTA, B KOTOPOM HapucoBaHHble nonb3oparesieM Kaapbl KOMNblo-
TEPHOro "MyfbT(MALMA™ HEeTpyaHO CHabanTb Kpacueol Menogwel, naem
CoBaKy, 3BYKOM NafieHna BORAHLIX KAREMb W T. n, ,

3aeBpwan gaHHbIA palfiern, ewe pa3 oTMETUM, 4TO AWANOT, WMIM, Kak ewe
Ha3bIBAOT, MHTBPAKTUBHOB B3aMMOABHCTBMB, ABNABTCA GCBrOAHA npeobnajan-
WHUM  CNoco6OM  ynpaBrBHMA  Kak MHCTDYMEHTANbHLIMK  NPOrpaMMHbIMK
CPEACTBAMM, TaK W NPUKIBAHLIMK NPOrpaMMamMMy.

EKTPOHHLE TABJIALL

MpuHuunuansHo  HOBBIM ~ CPEACTBOM  auanora “efioBk—-3BM, ewe
HEAOCTBTOYHO WIBECTHLIM B HalweH CTPBHB, HO YXB MONYYMBIIUM OFPOMHOE
PacnpoCTpaHeHus 3a pyb6BXoM, ABAAIOTCA TaK HA3LIBAEMLIB 3/IBKTHOHHbIB
Tabauubl (JT), WM 3NEKTPOHHLIB BEAOMOCTH (spreadshests). Kpome nepe-
YUCHIEHHLIX HB3BaHMK 3JT Ha3biBaT TBKKE AWHAMWYBCKHMMK Tabnuuamu
W KpynHOQOpMaTHbIMM  6siaHkamu., 3aeoeBaHuio nonynapHoctw 3T cro-
cobcreosan GbicTpbid nporpecc B obnacty NEpPCOHaJIbHBIX KOMNbIOTBPOB,
Ha KotTopbix 3T B OCHOBHOM M MCHOJb3YIOTCA.

Kak nokasana npaKTHKa, pBLIEHWB MHOTMX 3a4a¥ IKOHOMHYBCKOIO
XapakTepa Ha A3LIKAX BLICOKOrO ypoBHA (TMna GopTpeH MiM Kobos) ¢ uc-
NoNb30BaHHEM BCEro apceHana MPUEMOB W MBTOA0B NPOGECCHMOHANBHOrO
NpOrpaMMHMpOBaHWA — HBONPaABLAaHHO CROXHOE W rpomo3axoe Aedo. lNoHago-
GuncA NpuHuMnManbHO WHOH NOAXOA, OH Gbi HakAeH W BONAOWEH B BuUae
3NEKTPOHHBIX TabiUL — MHCTPYMEHTa, AOCTYNHOr0 HENPOhECCHOHanam.,

OcHoBHaa cgiepa fipHmeHeHHA 3T — Te obnacti, ras WHpopMauud, Kak
npaBuiio, NPEACTaBNACTCA B BUAE NPAMOYrofbHbIX Tabiuy, — nNAaHOBO-(M-
HaHcoBble W ByXranmTBpCKHB pécqenl, Y4BT MarepuanbHblX  LeHHOCTEH,
KOHCTpyMpoBaHHe ¥ Ap, B 3TUx O6AACTAX TPafMUMOHHO Mana NpPOCHoHKA
KBaNWGUUMPOBAHHLIX NPOrPaMMKUCTOB, NO3TOMY OYBHb BAMHO MMBTb MHCT-
PYMEHT, ajleKBaTHbIH He TONbKo nBpepataTbiBaBMOl WHHOPMaLMK, HO W OGbBMY
KOMMNBbIOTBPHBIX 3HAHWA W HABBIKOB NONb30BATENbCKOrO KOHTMHIBHTA,

AnA pa6orbl ¢ 3T 06A3aTBABHO HANMYME QUCTYIBA W JOCTATOYHO BOABILOH
onepatHeHol NeMATH (200..400 K). B namATM MBHbWEBrO pasmepa nome-
WAITCA AULWb NPOCTBIE cucTembl 3T ¢ HBEONLLWMMK TabMLAMM M 3HAYUTENLHO
YPB3aHHbIMKH BO3MOWHOCTAMMW. 3TH OBCTORTENbCTBA ABNAIOTCA €L OAHMM
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0o6bACHEHUEM (haKTY MACcCoBOro pacnpoctpaHeHus 3T nNuwb BMECTE C CoB-
PEMEHHBLIMU NEPCOHANbHBIMKM KOMIbIOTEPaMK. B HacTosulee BpemMA U3BECTHO
yXe MHOro BapMaHTOB 3NEKTPOHHLIX Tabnuu: ABAK, Baputa6-86, Cynepnnahn,
SuperCalc, Multiplan, Quattro # ap. OHU RBNAITCA HEOTLEMMEMON YaCTbio
MHOIMMX MHTErpUpOBaHHbIX cuctem - 1-2-3, Symphony, Framework, Guru.
NanbHeliwee onucaHue 3T COOTBETCTBYET PYCCKOA3LIYHOMY BapHaHTy
3T - Baputat-86, peanusopaHHomy pna M3BM “fipaeeu-16” B pamxax one-
pauMoHHOW cucTembl, COBMeCTUMO ¢ MS DOS. loBonbHO pacnpoCTpaHeHHaR
B Haweit cTpaHe cuctema 3T ABGAK, noctaenseman B Komnnekte EC 1840
u EC 1841, oyeHb noxoxa Ha Baputa6-86 paHHux BeinyckoB. OCHOBHOE OTNHMYME
COCTOMT ‘B ONMUCAHWAX KOMaHA W pRAE OrpaHUuYEHWH,

PeanbHo nonb3oBaTens paboTaeT B grManore Co cheuManbHoi Nporpammoi
{BapuTat-86), koTOpaa ¢opMUpYeT B ONEpPaTMBHOW NamATH GONbWwYyo TaGnuuy,
COCTORILYI W3 AYEEK-KNETOK. YNpaBnAR NporpamMmol, rnonb3oBaTen Moxer
FMEKO MaHUNynNUpopaTb TabNUUER - HANONHATL KNETKKU Hy>XHbIM €My COo-
AEPHMMBIM (TEKCTaMK, YuCnamu unu GopMynamu ANR pacyeToB) U OYMLLATL
ux, pasMHOXaThb U yganATb FPynnbl KNEToK, pacnonaratb KNETku (a Takke
CTPOKM M CTONGUbI M3 HMX) B ONPEAENEHHOM NOPAAKE, NPOU3BOAUTL IpynNoBLIE
BbIYUCNEHWUA HAJ BCEH Tabnuue unu ee 4acTbio, COXPaHATbL FOTOBY0 Tabnuly
Ha MarHUTHOM JMCKE M pacneyaThbiBaTh YaCTU4YHO WNW MONHOCTbLIO Ha Gymary,
BLINONHATL LENbiid pAA Apyrux AekcTBuit. KOMMEpDYECKAA, B NEpBYi0 oyepeab,
ctepa npumeHeHns 3T BHECNa B HUX pRA CneuudMyeckux ANA 3Tok cdepw
0CobeHHOCTER Kak B NPEACTABNEHUM MHGOPMALMKM, TaK U B COCTaBe (yHKUMA
AR ee Npeobpa3oaaHuA.

CneayeT pas3obpaTbC, 4TO NpeacTaBnfeT coboit 3T M Kakyw nonbay
OHa MOXET paTb. INBKTPOHHAA Tabnuua (puc.32) COCTOMT U3 KNeTok, obpa-
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3yiowmx paabl ("row”, CTpokM) M KONOHKK (“column”, ctonbubl). PAAbl Hy-
MEpYIOTCA UM(paMK, HaymHaA ¢ 1, a KONOHKM ~ Bykeamu A,B,B, n 1.4, Mak-
CUManbHOE YUCAO PARAOB M KONOHOK 3aBUCMT OT pa3mepa UMEIOWENCR NamATH
W COCTaB/IAET TLICAYM PARAOB M COTHU KOMOHOK. Ka)paa KneTka moxer co-
Aepxatb MHGOpPMALMIO OAHOrO U3 BMAOB: TEKCT, ¢OpMyNa, TEKCTOBOE 3Ha-
yeHue. YacTHeIM chyyaem ¢opmynbl ABNARETCA Yuchno.

Pa3amep Knetok gns TeKcTa M ¢opmyn coctaenset okono 100 cumBeonos,
B YUCNE MOXET copepxatbch Ao 16 3Havawmx uudp, npuyem ‘bopmatbl
yucen MoryT 6biTh pasHbiMW. TEKCT, NOMELWBHHLIA B KNETKY, MOXET COAepXaTb
niobble  CUMBONLI, UMEIOWMUECR HA KNaBMAaType, B TOM uucne O6yKBbl ABYX
an¢aBUTOB U ABYX perucTpoB. lNpU3HaKoM TEKCTa ABNAETCA CHMBON ABOAHOR
KaBblykW, KOTOpbLIA AOMKEH GbiTbL BBEAEH MEPBbLIM.

TeKCToBOe 3HAYeHWE UCMoNb3yeTcR B TEX ChyvaAX, KOrpa Heobxoaumo,
4TOGbl TEKCT, 3aHECEHHLIA B OAHY W3 KNETOK, 6bl1 aBTOMATHYECKU MOBTOpEH
B HEKOTopbix apyrux. OHO AoMXHO CopepxaTh He 6onee AEBATH CUMBONOB.
AnA BBOAA B KNETKY OHO OGpPaMNAETCA ABOMHLIMU KaBblyKamu W Kpyrnbivu
ckobkamu. Hanpumep, cnoBo ceHTAGpb BBOAUTCA B Brae (“CeHTAGPL”).
Ccbinka Ha KNeTKy, COAepMallyio TEKCTOBOE 3HayeHWe, NPUBOAMT K KON~
POBaHWI0 €ro U3 3TOM e KNEeTKU Npu nepecyeTe Tabnuubl.

GopMynbl, KOTOpblE MOXHO 3aHOCKUTb B KNETKM, 3aMKCLIBAIOTCA MO Onpe-
AENEHHbIM, HECNOoXHbIM MpaBunam, Bo-nepebix, "MHOro3Ta)HbIE” hopmMynbl
NpeobpasylTcA B CTPOKY C WCNONb30BAHWEM Npu HEOBXOAMMOCTHU KpyriblixX
CKOGOK (MHble CKOGKM yNnoTpebnATb HeNb3n). Bo-Topbix, B opmynax ucnonb-
3YIOTCA YUCNA, 0603HAYEHWUR KNETKU W FPynn KNEToK, 3HaKKM apUMETUYECKUX
ReRCTBUA M 06paweHWRs K BCTPOEHHLIM (YHKUMAM. Yucna 3anucbiBawTCA
No o6biYHbIM NpaBunam (B "ecTecTBeHHOM” ¢hopMaTe), TONbKO B KayecTee
RECATUYHOR 3aNATOR MCTNONL3YETCA TOuKA, 3HAKU apU(METHUYECKMX oriepaumit
TPAAMLMOHHLE + — % / , © — BO3BEAEHME B CTENEHb. BCTpoeHHble ¢yHKUMU
npuBeAeHbl B Tabn.3. B npocTeiwem cnyyae ¢opmyna COCTOMT BCEro Nilb
13 0603HAYEeHUR OfHOK KNeTky, Ha KOTOpYio Takum o6pa3om genaerca €coiika,
WNK OAHOrO uMcha.

MapameTpbl ¢yHKUMA 3aKnioyaloTCR B Kpyrnble CKobkM. B HexoTopbix
cuctemax 3T a umeHax BCTPOEHHbIX (yHKLMA AOMNONHUTENLHO yKasbiBaeTch
CcneLcumMBoN - npuaHak ¢yHKuun (4acTo 3To "@"). TekcTbl, yucna u Gopmynbl
rofNb30BAaTENlb BBOAUT B TOW XE CTPOKE 3KpaHa, yTo U KoMaHaw!. Mocne HaxaTua
Knaewwmu "BBOA” HabpaHHOEe aBTOMATUYECKM NEPEHOCUTCA B TaK Ha3bIBABMY0
AKTUBHYIO, WK TEKYLLYI0 KNETKY.

KneTku obosHavawTcA bykeamu ¥ uppamu. Hanpumep, kneTka B NEBOM
BEPXHEM yriy Tabnuubl UMEBT HaumeHoBaHue A1 (unu al, Gonbiuve ¥ Ma-
neHbkue GykBbl B 0603HaueHuAX KneTok Baputa6-86 He paznuyaet), a knetka
B TpeTbel CTpoKe YeTBEPTOH KONOHKM — (3. Mpynnbl cocepfHUX KNETOK MOXHO
0603Ha4aTh CoKpalueHHo, Hanpumep, A2: A18.

YKazaTenu KoNOHOK U pAAOB NPUCYTCTBYWT Ha 3KpaHe BBEPXY W cheBa
COOTBETCTBEHHO. BUaWMBIA NPK 3TOM HAa 3KpaHE pa3mMep KAETKH Mo yMoNnyaHuio
coctaenAeT 9 cumBonoB, Ero nerko M3MeHMTb KOMaHaok (opmMaTMpPOBaHKA.
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BUAHB CkBO3b Hero. lMocne BulYUCNEHMA B NEPEAHMB CNoM BCEX KNerok, Co-
AEPXBWMX GOpMynbl, NMONAALOT yucna unu coobuieHuA o6 owubkax. Toras
hopMynbl NEPEKPLIBAIOTCA #MM M CTBHOBATCA HE BuHbI. Bnpouem, coaepxxumoe
(HOHOBOrO CIOA TEKYLUEH KNETKU BCBrpa OTo6paXkaloTcA B OTABNLHOW MHGoOp-
MaUMOHHON CTPOKE, B HUXHEW YacTU aKpBHA. MoXHO 3apaTe U OCOGbLIK peXxuM
nokasa rabmuy c dpopmynamu. Takum obpa3om, obbiyHO Monb3osarens BUAKT
Ha 3KkpaHe ¢parMeHT Tabnuubl, HanonNHEeHHLIR TEKCTaMK, yucnamu u pelynb-
Taramy BuYUCEHMIA NO GopMynam.

AinA paborul c anexTpoHHOM Tabnuuel uMeercA ocoban cucrema KOMBHA.
MpuaHakoM KoMaHAW, COTAMyalLWel €€ OoT TeKcra M (GopMynsl, ABAAETCA
nepebii cumeon / (Kocaa yepra, unu cnaw). Mocne Hero AaETCA UMA KoMawnfbl
W3 ofiHoW EykBbl. 3arem, ecny Heo6xoaumMo, BBOAAT Napamerpbl (06o3HaYeHUA
Knerok, Gopmarel MX oTobpareHUA U T.4.). UMeeTcA cneumanbHan uHpopma-
LUMOHHAA KOMaHAa, UMA KOTOpOW — 3HaK Bonpoca "?” (kocan yepra B 3TOM
cnyyae He rpebyercn). 3ra KOMaHfia HUKaK HE BIMAET Ha Tabnully, ee HasHa-
YEeHUE — BLIBOSI Ha IKPaH B 3aBUCUMOCTM OT CUTYaLM PasnuuHbix CnpaBok.
Cnucok komaHp Bapura6-86 npueBpeH B Tabn. 4.

Te6nuya 3
BcrpoeHHule ¢yHKuun Baputa6-86
Maremaruyeckue Nornyeckue
ABC (3) EC[M](a,6[, B])
EKC (3) ¥(a,6)
KKOP (3) nUnin(a,6)
MAKC (c)
MiH (c) CneupansHoie
MOJ (31,22)
OKPYTI 1 (3,mecra) NOABOP (3,c) unu INB (3,c)
PAH [AOM] HA
CP[EAHEE] (c) OW[MBKA]
CYM (c) BEPHO
CHET (c) JIOXHO
LEN (3) WTEP
LN (3) JDATANN (3) unu 1A (3)
LOG[10] (3) TEKCTJIIN (3) unu TN (3)
Pl HIANU (3)
SIN/COS/TAN (paguanui) OWUBNN (3) unu OWINN (3)
ASIN/ACOS/ATAN (uucno) YUACTIONU (3) unum YNH (3)
KanenpapHoie
DATIA] (Mm, a4, [rr]rr) M[ECALL] (n)
A[EHb] (n) rTOA] (n)
CErogHA JEHbHEL (n)
HOMAHA (3) IONAAT (8)

Mpumeyanue, B Tabnuue NpuHATL 0BO3HAYEHUA: 3 — 3HAYEHUE UMU Koop-
OQuHaTa KNeTKku; c — CRUCOK KieTok;, § — OaHHbl€; 3,68 — 6bipameHuUR

Boicora knerku Bcerfa paBHa ofiHoi cTpoke. Mockonbky pa3mep 3T HaMHOro
6onblwe nnowaau 3kpaHa, To BuAHa NuWb yacre ee. ABuran akpan no 3T, MoxHO
yBUAETDL NIOGYI0 4acTb Tabnuusl.

Kax MoxHO BuaeTb u3 puc.32, Tabnuua cocrout Kak 6o M3 ByX Cnoes —
nepeaHero u ¢goHoBoro. Mocneannit o6o3HadeH WTPUXOBHIMU NuHUAMK. CO-
flepxMMoe KNEeTKM Ha CxXeMe MOKa3aHo ABYMA CTPOKamy, NpuUYeM BEPXHAA —
3TO (OHOBLIN CMOW, 8 HUXKHAA CRErKa cABUHYTAA BNEBO, — nepefxuid. Mycrok
nepeaHviA cnod npospauyeH, Korfa B KNETKY 3aHOCUTCA YUCIIOBOE 3HAYEHMUE,
OHO monajaer B o6a CNOA, KOTOPLIE CTAHOBATCA HEPa3nuyuMuiMu. TEKCT
TaKxe nornajaer B o6a CNOA M OTNM4aEeTCA B (HOHOBOM HanuuMEM Cnesa
ABOWHOM KaBbiyKM, @ TEKCTOBOE 3HAYEHME — CKOOKaMM M KaBblyKaMu C fByX
CTOpPOH. Ecnu xe B KNETKy 3aHocuTcA (GOpMyna, To OHa 3aHUMMaeT ToMNbKO
thOHOBHIH cnoM. Jlo NpOBEAEHUA BLIMMCNEHUH NepeaHuiA cnol nyct u dopmyna
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Ta6nuya 4
Komanaw 3T Baputa6-86
Wma Ha3naveHwue

/BnaHk Yhanaer  wiM OuMWAET COAEPXKUMOE KAETKM WnK
fMarpaMmel

/Bcrapka Jio6aBnAer nycrble pAfbl U KONOHKM

/Tpaguka Orobpaxaer faHHbie B Buile Auarpamm

/ABurare MNepemelwaer pAjg uNM KONOHKY HA HOBOE MECTO

IK-peXum MeHAeT pexum orobpaxeHun n nepecuyere Tabnuubl

/cnonuurb MpuHumaer paHHble n KoMaHgb u3 daiina ISP |, T.e.
3anyckaeT KoMaHiHbIW daiin

/Konun JyGnupyer auarpamMmel unu cogepxumoe 1 hopMaTel
OTOGPAMEHUA KAETOK

/NukeuganmA Ypanaer rabnuyy u3 oneparuBHOW NaMATH

/MHOXUTL Pa3amHoXaeT CoAEPKUMOE HaCTEH KONOHOK M PAAOB

/HoBan 3T Momewasr B O3Y BCIO uNM YacTb XpaHuBWEHCA
Taénuubl

/OxHO Pa3penner 3kpaH Ha OKHa

/MNeuyare BuiBoaur coiepxumoe 3T Ha NpuHTEP, IKPaH UNu gucK

/Pepakruposarb ﬂpenxzraanner ANA pEAaKTMPOBAHWA COAEPKUMOE
Kner!

/Copruposka Coprupyer pasbl Unu KONOHKM Tabnuuib!

/Turyn PuKCupyer BepxHME DAfLI U (MNM) NEBbIE KOMOHKK
Ha 3kpane

/Y panure YpanaeT paaul, KONOHKM M3 namATy unu tabnuuy ©
AMcka
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OKOHYaHWe Tabnuuwl 4

/dopmar YcraHaenveaet ¢opMath! 0TOGpaXeHuA

/Xpahnte CoxpaHAeT Tekyluyw Tabnuuy Ha Aucke

/U~koHel| 3aBepuaeT WcnonHeWwe nporpammbl  BaputaG-86

/W—-pazpelinte CHMMAET 3aUMTY C KIEeTOK

/W-3alllura 3awmuaeT COAEPXKMMOE KNETOK OT W3MEHEHWA

/7 JIoNonHMTENBHEIE  KOMaHAb!  ynpaBneHuA  NpOCTOM
6a30M AaHHbIX

U3 Tabn.4 eupHo, yTo Baputa6-86 pacnonaraet onpefeneHHbMK rpa-
(PMYECKHMK BO3MOXHOCTAMKM, 8 WMEHHO, YUCNOBAA WHGOPMaLUA MOXET ObiTb
n3obpaxkeHa B BUAE PA3HOro pofia AWArpaMM (KpyroBbiX, CTONOYaTLIX, nW-
HEeHHEIX M Ap.), WWKMPOKO NPUMEHAEMBLIX B aKOHOMMKe. Kpome Toro, umeertca
BO3MOXHOCTL (hOPMMpOBAHHMA 6a3bl faHHLIX W3 MaTepuaNioB MHormx Tabnuuy,
YTO OYEHb Ba)KHO B JOGOW npakTHyeckoi pabote, B KOTOPOH MHOrOKpaTHO
MCNONL3YTCA OfHU U T€ Xe AOKYMeHTH. MOMMMO nepeyncneHHbIX, UMelTCA
KOMaHfa = (3HaK “paBHO” 3afaeT MNepexof Ha yKasaHHylo panee KNevky),
! (BOCKNMUATENbHLIA 3HaK — NepecyeT Tabnvubl N0 MMEIWHUMCA B HeW dop-
Mynam) 1 eue HECKONEKO NOACGHLIX. B npouecce BBOia INEMEHTOB KOMaHAb! Ha
3KpaHe BO3HWKAKT KpaTKWe MOACKA3KM, NOACHAIUME MX. [NA NOnyyeHuA
6onee nOAPOGHOW CNpaBKM Mo HYXHOMy napamMeTpy WM CHMTYauuM HeoG-
XOAMMO HaxkaTb yHKUMOHaNbHY Knasuuwy F1.

JAnA BBOAla KOMaHp OTBefieHa NPeAnocnefHAA CTPOKA 3KpaHa, NpuyeMm
CNefyluwan KomaHga AoMkHAa NopaBathCA NOcne MCNoNHeHMA npeabigyuied.

B Bapurabe-86 cyllecTByer ABa Kypcopa — aKTWBHOW KNETKA W KOMaHA-
HOW CTpOKM. OpHa (AaKTMBHAR) KneTka TabnMubl BLIENAETCA MOBLILEHHOW
ADKOCTLI0 (hOHa (MNK LIBETOM) CaMOW KNETKM, a TaKXe roBblleHHOW APKOCTbIO
HOMepa pAfa M GYKBb! KOJNIOHKM Ha KPaAX aKkpaHa. 3To U ECTb Kypcop Tekyuuew
KneTkn, Ero MoxHo nepemeliats No Tabnuue KnaBvMwwamHU-CTpenkamm U KoMaH-
po =. Kpome BhbijeneHnA APKOCTLIO 0603HAYEHME aKTHBHOW KNETKM nome-
WaevTcA nop ctonGell Hymepauun pApoe. MpaBee, B 370 e CTpOke, NOKasbl
BaeTCA cofiepuMMoe (OHOBOro CNOA TEKYLieH KNeTKH.

Kypcop KOMaHaHOM CTPOKM npeAcTaanaAeT co6oi HeGONLIWOA Mepuatt Ui
NPAMOYrONEHUK, PacnoNoOXeHHbIH HEenocpeACTBEHHO MO BBOAMMHIM  CHM-
BONOM. Homep nosuyMu 3TOro Kypcopa OTo6paraeTcA B Havajle KOoMaHAHOH
CTPOKM W oTaenAetcA cumeonom > ("6onbwe™). Cpa3y nocne cumeona >
BBOAATCA KOMaHAA, TEKCT, YMCNo WK ¢gopmyna. B TekcT Moryr BKmMoyatbCA
CMMBONb! nceBforpagukM WM apyrue W3 koposod TeGMMUN M3BM. MNcespo-
rpafmka NO3BONABT 3aKMOYMTL TabNULy B paMKy C rpadneHemM Ha oTABNLHbIE
4acTH, YTO YAYYLMT HArNABHOCTE M NPUAACT 3ICTETHYHBIA BUA MAaLMHHOH
pacrneyarke.

Mpu pasMHOMXEHWM COREPXKUMOrO KNeTOK npefycMoTpeHa HacTpo#ka
dopMyn. 3To O3Hauael, YTO OAWMH pa3 BBefleHHyio ¢opMyny, Hanpumep,
B BEPXHIO KIETKY KONOHKM, MOXHO CKONMpOBaTL B APYrMe KNnevKH, pacno-
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NOXEHHLIE HWXKE, NPUYeM OGO3HAYEHMA KIETOK, MCMONL30BaHHLIE B (opmyre,
aBTOMATHMYECKM TMOMEHAITCA Ha npaewibHbie. Ha3BaHHLIA CEpBUC ABMAETCA
OfHOH M3 BaXHEWWMX YepT BCEX CHMCTEM 3INEKTPOHHLIX Tabnuu.

MNpumep. Mycte B Tabnuue MmeeTcA 4 KONOHKM, Npuyem B MNEPBOK CO-
RePXUTCA TeKcT. (Hanpumep, HauMeHOBaHME AaHHEIX B pAfax), BO BTOpOW
W TpeTeed — He3aBUCMMbIE YMCNA, @ 3HAYEHMA YeTBEPTOH BLIYUCHAKTCA Kak
Npo13BOgHOE BTOPOH NAKC TPETLEH, YMHOXEHHOH Ha 0,15. Beero B Tabnuue
31 pAg. B nepsebix 30 pAgax copepXatCcA yKasaHHuIe flaHHble, a B nochepHed
AOJKHB! GbITE NOABEAEHB! HTOMM (T.€. BLIYUCAEHEI CYMMBI) NO BTOPOH, TpeTbek
M 4YeTBEpTOW KONOHKaM. ManoxeHHbIX Bhille CBefeHWH AOCTATONHO, YTOGLI
NOHATE, KaK (OPMUPOBATL Takylo Tabnumuy.

CHavana 3arpyxaem B O3Y Bapu1at-86 3anyckom Ha wucrnonHeHve
thaWina W86.COM. Yepe3 HEKOTOpOE BPEMA MOABNAETCA HavanbHAA 3acTaBKa,
KOTOpY cHMMaeMm Knasuued "BBOA”. Ha 3KkpaHe NOABNAETCA nycTaA Tabnmua.

IAIBIBITIAIE] X]
1
2
3
20
-+ Al (ctpoka ¢hoHa aKTMBHOW KNETKM)

(cTpoka nofckasok No BEBOAMMEIM KOMaHfaM)

1> (ctpoka koMaHgabl M BBOAA)
F 1= WHd. F2=C6poc ...{cMbicn HyHKUMOHANBHEIX KNaBuLL)

Knetka A1 BbigeneHa B HavaNbHbI#F MOMEHT MOBLILEHHOW APKOCTBIO,
310 aKTMBHAA (Tekywan) knetka, HaGepem ANA Hee B KOMaHAHOW CTpOKE
TEKCT, Havyae ero CUMBONOM”, HaxxMem Knaeuity "Beoj”. TEKCT NnEPeMeCcTHTCA
B KneTky A1, KOMaHAHAA CTPOKa OMYMCTMTCH, aKTMEHOW CTaHBT Knetka bBi.
Y706b1 ypo6HBE Gbino pabotaTh (MEHbLIE ABMraTh Kypcop KNeTKM), cHauana
GyneM 3anonHATL Nepeyld KOMOHKY, 3ateM apyrue. BepHeM Kypcop Knevku
Ha A1, cpeuMHBM €ro Ha A2 ctpenkamu "Bneeo” u “BHW3". Tenepe Hanpaenexue
ABTOMATHYECKOro CMEILEHNA Kypcopa OyaeT “BHM3". 3anonHMM BTOPYIO
U nocnepyiowHue KNeTkM KONOHKK A TEM e NPUEMOM. 3amMeTHM, YTO Tenepb
KypCOp KneTk# NpuiraeT BHY3, B He BNpaso. 3anonH1e KONOHKY no knetky A30,
AapuM koMaHgy =B1. Kypeop knevku nepeckouut Ha caMuiil BEpX KONOHKM B, u
CTaHeT cHosa BuAHA BEPXHAA YacTb TaGnMUbl, 8 WMeHHO nepesie 20 pAROB.
NepemecTuTt kypcop Ha B1 MoxHO u cTpeNkamu 3a 31 Haxatve, U Knapu-
wamMu "Home", "cTpenka Bnpaso” — 3a fBa HaXaTWA.

Ha6Bpem B cTpoke BEoga YMcno aAna B1, Haxmem Knaeuwy “BBof”. Ecnu
Kypcop yuen He Ha B2, sepHem ero Typa, npoWiga yepe3 knetky b1. Tenepb
CHOBA 3a(PMKCUPYETCA HanpaBneHWe ABWKEHUA BHU3, M MOMHO BBOAUTH
AaHHble BTOpOH KONOHKH, He 3afyMBIBAACL O Kypcope KneTku. B Gonee co-
BBPLIEHHbIX cHcTeMax 3T BBOA AaHHBIX B KNETKY MOXHO 3aKaHYMBaTh Kna-
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BAWeH-CTpenkoi TpeGyemoi OPHEHTaunK, 4TO 3BCTABMT KypCop NepexoamTy
€pasy Ha HyXHyi0 COCEAHION KNETKY, e Gbl oHa HM GbiNa. 3anonHAs KOSIOHKY
38METHM, YTO €CM TEeKCT NPMKMMAncA K NeBOoMy kpaw CBOEN KNeTky, r(;
qucna NpuxumMaloTCA K NpaBomMy. IToit 0CoBeHHOCTbI0 T Baputa6-86 Takxg
MOXHO ynpaBfiaTL (Cm. KomaHfy “(hopmar”). O6paTvm BHHMaHWE M Ha L)
4TO  KOrpa Mbl MORXOAMM KypCOPOM KNETKH K HUMXHEMY Kpat BMAMMorc;
G$parmerTa Tabnuyl, 3KpaH aBTOMAaTMYeCKM CMEeWaeTCA Mo HEeR BHMI,

Doiipa no 530, cHoBa BHINONHUM koMaHgy =B1 (unm cmectum KypCop

MHLIM CrocoBoM). HaNoMHUM, YTo KomaHga MCnonHAeTCA TONbKO NO HAXaTWig:

Knasmwm “BBOK". 3anonHum KOSIOHKY B 1 nepeiisemM Ha 1. Ham HYXHO, YTOGbt
B Hee GbiN 3aHECEH Pe3ynbTaT BLIYMCREHWA Nno topmyne b+0,15%B. 3anocum
B 1 dopmyny 61+0.15+ B1"asog”. NonyTHO HaNoMHMM, YTO CTpOYHbIE M npo-
MUcHble GykBbl B $OpMynax W KomaHax BOCHPUHAMANOTCH OAWHaKOBO
NO3TOMYy HET HEeCEXOAMMOCTH HepeKnioyaTh NUWHMNK pa3 perucrpbl. '

?"””M' “TO BMeCTo opmynbt B M noABunca cpasy pe3ynbTaTr BblyMc-
NIeHUNA (0 Hei (NepefiHMii CRol KNETKK C YMCNOM caenan HesuguMoit Gopmysy,
koTOpan Haxopwrca Ha aTopom nnade). Bripouem, nepesega Kypcop KneTku
Ha M1, MBI TYT e yBUgum HBXOAAWYICA B Hell (GopMyNly B YeTBepToi CHM3y
CTPOKE 3KpaH&. Tenepb HyHO CAENAaTb FaK, yTobbl B OCTakbHbix 29 KneTkax
KonoHKM [T noAauIMCHL aHanormyHbie GopMynbl. 310 ACCTHraeTcA pa3MHoe-
HHem conepamnioro M B knetkm I'2,13,...,129. Baegem KOMaHAy "MHOXHKTL”:

/M, T1,T2:730 "sBog”
3aMeTuM, 4To BMECTO Knaawwm ",” (38NATas) MOMHO HadMMmaTh "aaog”,
Kpome Toro, sanatan Bcreg sa 6yKBoit UMBMM KoMaHgbt noRanAeTcA cama.

Mocne BbiNonHennr KomaH gL B KneTke I noasuTca opmyna 62+-0.15%82
a knetke 3 - copmyna B3+0.154B3 1 T.0. A dakTHYeckn Ha 3KpaHe Mb'l
YBHUAUM Cpa3y pe3ynbfaThl cueTa Mo HUM. OTMETHM NonyTHO, 4To GopMynbl
NPaBUNbHO HACTDAMBAIOTCA MPM PA3MHOMEHMM Kak PRAOCB, TaK M KONOHOK.

qTO?bI B 32-M pAAY nonyuuts CyMMbl Mo konoHkam B,B u I', cpenaem
axTheHok xneTky B31. HaGepem a crTpoke BBoga ofpaweHne K dyHKUUM
Cymmuposatma: CYM(E1:630)"sB0og”. B kneTke B31 TIOABMTCA YMCNO, PaBHOE
CymMe acex u4mucen knetok 51, B2,..,B30, Cronwpyem gopmyny us B3t
8 knetku B31 u 31, MNpasunbHEle CYyMMBI BBIMMCAATCA Tiocne HacTpoiku
¢OpMyn ¥ MORBATCA B NEpefHeM croe M B 3THxX KReTkax.

lMonpoGyem Tenepb NoMeHATL 3HaYeHue KaKoH-HUGY b KNETKM KONOoHKM b,
Hanpumep, knetku B7. Cgenaem aty knetky 8KTHMBHOWH, Habepem a KoMaugHokH
CTPOKE HOBOE YMCNO M HBMMEM Knasuily "BBof”. 3HaveHwe B Knetke 67
CTaHeT fpyrum. Bmecte c 3tum NPOM30AAYT M3MEHENHA ewe B Tpex ~ B31
(cymma no xonomka), 7 (nockonbky 7 3aBucut or B7 no thopmyne) u 31
(HoBaii CyMMa 1O konoHKe I” u3-3a 7). Kak Mbi TofbKo 4To ybeaunuce, c anexT-
POHHOM Tabnuueid B oTnuYMe OT O6LINHOR Narko NPOBOAUTL 3KCNEPUMEHTD!
T™MA "4To GygeT, ecnn..”. Takme 3KCNEPUMEHTH  HYXKHbI, Hanpumep, Npw
KOHCTpYMpOBaHWM W3fieNvR  3ajaHHOro Beca, Korpa MoxHo aapbmpopaThb
Beca oTfeNbHbIx Gnokob. MNpuyem Hago OTMETHTb, YTO flaKe HAa TaKux Masno-
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MOWMHBIX MalwuHax, kak 1BM PC/XT, K kortopbim oTHocutca “lpaseu-16”,
peakunA 3T BapuTat-86 B Hawem npumepe GyAeT NPaKTHYECKM MrHOBEHHOM,
XOTA MaluuHe NPUAETCA BLINIONHMTL [OBONLHO MHOrO AEACTBMA Npy NepecyeTe
¢opMyn. JnutensHocTs nepecueTa Tabnmubl CTaHOBMTCA 3ameTHoi (coc-
TaBIRET CEKYHAL M MMHYTbI), KOrfa pasmep Tabnuubl AOCTMraeT COTEH PALoB
M KONOHOK, HaNoMHEHHbIX 6onee CAOMHbIMM opMynamMu.

KaneupapHbie (yHKUAM NO3BONAIT FMEKO MaHMNyNMpoBaTh C [aTaMu:
CYMTLIBETbL TEKyWyl AaTy C TaliMepa MawuHb B KNETKY, 3ajaaaTb HOBYH
AaTy, BbIfENATL U3 AiaTbl HOMEp [HA, MECALA U rofa, ofipefieNATb MOPAgKOBbLIA
HOMEp AHA HeAenM, BbINMCNATL HOMEp AHA C Hauyana roga. Mpynna cneuuans-
Hbix (hyHKUMIA, MMEHA KOTOpbix OKaHuuBaloTcA Ha "-JiN” (puc,32), NoasonAwT
ONpeAENATL XapaKTep COAEPXMMOro Knetok. JTo faeT BO3MOMHOCTb aBTO-
MaTH3MpoBaTh yyeT xapakTepa BaoguMon WHGopMauun W pe3ynbraTtoB Npe-
AblAYWMX BLIYUCIEHMIA,

OctaHoBuMCA HemHOro Ha ¢yHkuvmm NMOABOP. OHa mHTEpecHa Tem, 4To
UMHTHPYET TabnuuHylo ¢QyHKuMio, 3HAYEHMA KOTOpOM 3afaeT MoNb30BaTENb
a BMfe Tapbl pAZOM PpacrioNOXEHHbIX OTPe3KOB KONOHOK (Mnu pAgoB). Mpu
3TOM neaan KomnoHKa (BepxXHW pAL) [ONMXKHA COAEpPMATb yMucrnoable 3HAYeHMA
aprymMeNTa, pacrnofloxeHHble B Bo3pacTalowem nopAgke, a NpaBad KoNoOHKa
(HMKHMIA pAR) ~ YMCNOBbIE, TEKCTOBbLIE MNW MHLIE 3HAYEHWA (QyHKLMM. [lepBbiM
napameTpoM ¢yHkunn NOABOP aanmeTca wucno, anA KoToporo Hago nogot-
patb NopxopAuee 3HayeHne TaGnUyHOW ¢yHKUMM MO MHTepBany KNeTok ap-
ryMeHTOB, 3afaHHOMY BTOpbiM nNapametpom. NOABOP HaxogMmT B MMTEpBane
KNeTOK TaKyl, YUCNO B KOTOpOW HE NpeBbiwaeT 3afaHHOrO 3HAYEHMA, M Bbl-
LaeT cofepUmMoe COCefHEW KneTku cnpasBa (ANA KONMOHOK) MnW CHM3y (ANA
pAfoB).

Baputat-86 nossonAeT cospaBaTb M MCNONHATL KOMaHWAHbie haunbl,
TeM' cambiM y@8eTCA aBTOMaTM3NPOBaTh abilONIHEHWE YacTo NOATOPAIOWMXCA
pa6or. KomaHgHblit ¢aiin ¢GOpMMpYETCR Kak KonoHka a rmyctoi Ttabnuue,
HanonHeHHaR TEKCTamM. B Ka Ayl KNETKy 38HOCMTCA LENOYKa CEMBOJSIOB,
COCTaBnAwLLad KoMaKy. 3aTeM Takada crneungmuuHas Tabnuua no onpenenexrHhiM
fpaamnam 3arMchLiBAETCA H8 AUCK M B AaslbHEWWeM 3anycKaeTcA Ha BbINON-
HeHne KomaHfoi “Mcnonuuth”. KomaHgHbii ¢ain MowHo co3fiaTh M NoGbim
TEKCTOBLIM PERAKTOPOM, MOCKOAIbKY 3TO NpocTo Habop TEKCTOBbix CTPOK.

Bonee coBepieHHble cuctembl 3T, Hanpumep, SuperCaic-4, umenT Lenbiid
PAA LONOMHMTENbHLIX BO3MOXHOCTEH: pacluMpeHHbIt HaGop MaTeMaTHYeCKuX,
CTaTMCTHMYECKMNX, (PMHAHCOBLIX (hYHKLMM; MEXaHM3M MMEHOBAHMA 4YacTo WC-
NMonb3yemblx 6nokoB, ynpotLiaoumin o6paweHme K HUM B pa3niuHbix KOMaHAaaX;
MEeXaHM3M BbIYMCNEHWA KOOpAWHAT KNeToK, NpefyCMaTpMBaloWMi MCronb-
30BaHME KOOPAMHAT TEKYWER KNEeTKM; MeXaHM3M CO3[A8HMA MaKPOKOMBMA,
ABNAOWMXCA aHanoramu KoMaHfAHbIX Qainoa, a ToW e CaMoi Tabnuue M Mx
WCTIONHEHWA, NMPHYEM a) BHYTpPHM OfHOKH MaKpoKOMaHfbl BOSMOXHO MCMOHEHHE
Opyr¥X; €6) MaKpoKOMaHfy MOXHO OGO03HAaUNTL OfHOGYKBEHHbIM WMEHEM,
M Torga AnA ee 3anycka 6yfeT ROCTATOYHO OJHOBPEMEHHOrO HaXaTWA BCEro
payx knaamw (Alt W CMMBONBHOW KN@BMILKM C MMEHEM MaKpOKOMaH[bl).
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MNepeuncrenHble YCOBEPLIEHCTBOBAHUA NO3BONAKT Ype3BblyaiiHo rUBKo
MaHunynuposatb Tabnuuamm, a AnA 4acTo NOBTOPAIOWMXCA pabor OYBHL
RErko co3jasaTtb HOBbLIE, CNBLMANU3NPOBAHHBIE KOMaHALI. MOACHUM CKa3aHHoe
chepyoummM npumepom. Jlonyctum, yto nNpu pabote C Tabnuued NpUXopuTCH
4acTo "YUCTHTL” COAEPXMMOE NPAMOYrONbHOro Gnoka KNEeToK, COCTOALero
W3 OTPE3KOB ABYX CTONGLOE W YETLIPeX PAAIOR, T.e. BCErO U3 BOCLMW KNETOK,
nNpu4YeM TaKow GROK BCTPeYaeTCA BO MHOrux MecTax Tabnuubl. Yrobbl “ouncTka”
oTHMMasia NOMEHbLIE BPEMEHH W YCHNHWKA, MMeeT CMLICTT NOArOTOBUTL ANA
HEEe cneuyanbHylw Makpokomawjy. CHavana novmeHyem 6nok Knetok A1:A2,
B KOTOPOM ByfieT HaXOAUTLCA KoMaHpaa YncTkM (/Blank B cucteme SuperCalc-4),
BoabmeM, Hanpumep, UMA \Z, PYKOBOACTEBYACHL TeM, yTo knasuum Alt v Z
Ha BOfbLIMHCTEE KNasnatyp pacnofioxeHbl PAAOM.

/Name,\ Z, A1: A2

OTMeTUM, YTO MaKpOKOMaHfy MOXHO NOMECTUTb B MBYI0 4aCTb 3NEKTPOH-
HoO# Tabnuubl, rape oHa He GyaeT mewartb HhoPpMUPOBAHWUID BEAOMOCTH.

Cpeay BCTPOEHHbIX (hyHKUMA uMeoTcA KoopauHatHbie — CCOL (Current
Column — Homep KonOHKU Tekywel knetkn) u CROW (Homep pRaa TeKywen
KneTkun). Bocnonb3ayemMcAa UMK B KOMaHae YUCTKM 6nioka, KoTopylo BBEAEM Kak
TEKCTOBYK CTPOKY B Knevky Al:

"/B[CCOL; CROW]:[CCOL + 1; CROW + 3]~

3peck Gonblue MOAXOANT ApYro#f CNOCO6 appecauum, CYTb KOTOPOFo AOMXKHA
6bITb ACHA N3 CNEAYILMX NPMEPOE:

[3; 5] akeueanento C5
(7; 10] akeuBaneutHo GIi0
[2; 6] :[4; 8] akeupanentHo BE:D8

Cvmeon ~ (TNbaa) oTMedaeT KOHEL KOMaHpbl, T.6. 3aMeHAEeT Knaswwy Enter
("sBOR").

YTo6bl OYNCTUTL M0G0 BNOK KNETOK pa3mepoM 4x2, AOCTAaTOYHO YCTaHO-
BWTb KYPCOp KNETKW B €ro NEBLIA BEPXHWA Yron W HaxaTbh OAHOBPEMEHHO
knaesuwn Alt n Z. Yxe Ha TakoM 3neMeHTapHOM NpuMepe BugHa nonb3a OT
annaparva MakpokOoMaHf. OHa ropa3fio oulyTUMEe, eCNW NPUXOAUTCA WMeTb
J€N0 C ANMHHBIMK NOC/IeJOBATENbHOCTAMU KOMAHA.

Kpatko KOCHEMCR rpaMyeckux BO3MOXHOCTEH 3NEKTPOHHLIX Tabnwu.
KomaHnpa focTpoenua rpaguka TabnuyHol thyHKUMM TpebyeT BLINONHEHUA Kak
MUHUMYM Tpex BXOAALUX B HEEe NoAKOMaHA: a) sbibop TWNa rpatmka (Kpyro-
BaA u cTonGuyaran puarpammel, gydkuua ¥ = f (X) u 1.n.); 6) 3apanme Gnoka
KneTok, M3 KoToporo 6GyayTr 6paTbCA YMCNOBLIE 3HAYEHWA; B) COBCTBEHHO
flocTpoeHue rpathMka B onepaTMBHOK NaMATH U NOKA3 ero Ha IKpaHe.

Kpome Toro, AOMORHUTENbHLIMA NOAKOMaHAAMH MOXKHO YCTaHOBWTb
npepentl U3MEHEeHUH apryMeHTa W hyHKUWM, YUCno LWaros (OTMETOK) No OCAM
rpaduKa, 3aKa3aTb HaHECEHWE KOOPAWHATHOW CEeTKM W Haanuceid. PasHbie

116

dYHKUMM OTMEUYaIOTCA Ha 3KpaHe pasHbiM LBBTOM, LITPUXOBKOW, 3HAYKaMM,
W306paXalWMMU  TOUKN  3HAYEHUH (kBafpaTHKK, TPEYrONbHUYKK W Ap-)-

MoAroTOBNEHHbIA rpatk MOXHO COXPaHWTL Ha aucke smecte ¢ Tab-
nMuUEN MIK BLIBECTH Ha Bymary. KpoMe nedaru rpatuka e 3T npeaycmotpenbl
onpepeneHHbie BO3MOXHOCTH pacnedaTku TabnML, 4TO NO3BONAET CPEACTBaMH
T FoTOBUTL NOMHOCTHI0 3AKOHUEHHLIE AOKYMEHTL (cTaTtbH, OTHETDY, crnpaskm),
He Tpebylowue KaKoH-NMBo PY4HONH OpaboTKN.

JnA nepepain copepxUMoro tabnuubl B JApYrue CHCTeMbl (aKcnopT)
1 npuema (BB0OAA) MHOPMaLUK B "qyxux” thopmarax (vmnopT) NpeayCcMOoTpeHbl
cneunanbHble kKomauabl. OHW obnervalnT 3apady cToikoeku AT € papyrumu
cucTemamm obpaboTkv uhopMaunm, Hanpumep, © TEKCTOBLIMYU pEAAKTOpaMH
WM cUcTEMaMu ynpasnenus 6a3amu AaHHbIX.

OYHKUMM CHCTEMbI  3NIEKTPOHHBIX tabnny SuperCalc-4 no3sonAwT CO3-
JaBaTb M 3KCrlyaTupoeaTb Ba3bl AaHHBIX. MNpaspa, 3TH CpeAcTea HE Takué
foraTthie, KaK B MOWHbIX CUCTEMax ynpasneHuA 6a3zaMM flaHHbiX, HO AOCTa"
TOYHLIE [iIA PELUEHWA MHOruX NpakTUyeckux 3apal.

YuTtatenb, BUAUMO, YK TNOHAR, 4TO oBRacTb ncrionb3osanuA 3T BLIXOAUT
AaneKo 3a pamku Gyxrantepckoit cdepel. C ux NOMOWBK NErko NpoBOAUTH
BCEBO3MOMXHBIE WHXEHEPHLIE M Hay4yHbie pacieTtl, B8 TOM yucne W BerM-a
cnoxxuie, obpabaTbieaTh pe3ynbyaThi Onpocos, HaBRIAEHNA U U3MEpeHWH,
peluaT CHMCTEMbI YPABHEHWA W BLIWCIATL MHTErpankl, Nonyuyarb HarNARHLIE
rpaMyecKue U306PaNEHNA HYUCNOBbIX AAHHBIX W OthOPMNATL  NONYYEHHLIS
MaTepuantl B BUe NEYaTHbIX AOKYMEHTOB. Konuemiwa IT okazenack Ha Opak-
TUKE Ype3BbI4AHHO NPOAYKTMBHONR, W nu3obperarTenbHbIe nonfaoaarenu Hawwnm
3NEKTPOHHLIM TabnMLAM MHOKECTBO NONEe3HbIX NPUMEHEHUHA.

NPUMEHEHWE JBM

O6nactu npumeHeus JOBM ceropHA ouyeHb pa3Hoobpa3Hbl: Hay4HbIE,
MHXEHEpHbIE M IKOHOMMYECKME pacyeThl, MOAenMposaHue npoueccos W AB-
NeHWH, NPOEKTHpOBaHUE W KOHCTpYWpoBaHHe 302HMH, COOPYXEHUIA W U3IenuH,
Bbija4ya CrpaBo4HOW MH(OpMauuk o nboMy TOBOAY W Ha nobyw TEMY,
KOHTPOMb W yNpaBneHne TEXHNYECKUMU yCTpoiicTBaMKu M oBbeKTamu, Npojaxa
ToBapoOB W YCRYr, H306pasuTenbHoe W My3biKa/lbHOB TBOpYECTBO, ObyYenue,
urpsl, T.. IBM MoXHO NpUMEHATL BClOAY, FAe yenoseKk MMeeT feno ¢ uHgpop-
Maumeii B n6om ee eupe. O630p BCex chep peanbHoro NPUMEHEHNA KOMNbI0-
TEpoB U UMEILLMXCA NPOrpaMMHBIX CPE/CTS, pa3paboTaHHbix B8 MHpe, MOXET
COCTaBUTb MHOFOTOMHBIA CMpaBo4HUK.

[nBEHaA TEHREHUWA PasUTUA ToeapHoro nporpaMMHOro obecneyeHnn,
BLINYCKAEMOro Ha NPOAAXY, COCTONT B YBENUYEHUH obvema yHKLUAH, pac-
WMpEHUN cepeuca ANA NoTpeGUTENA C OAHOBPEMEHHBIM yNpOLLEHHEM W YRy~
WeHWEM TNONb30BAaTENbCKOro MHTEpteiica. 3aboTa O paciiMpeHun Kpyra
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noTpebuteneii 3a cueT obnerueHwA npouefypbl nonb3osawuAa IBM aBnfeTca
MOWMHbIM  CTUMYNOM ANR  3apyGexHbix NPOU3BOAUTENEN NPOrPaMMHbIX
cpeacTs.

XapeKTepHbi NpUMEP B 3TOM NNaHe — NPOCTHIE NPOrpPaMMHbLIE KaNbKy-
navopbi (MK). NMpu pa6ote Ha IBM ¢ ux 6oraTbiMy BO3MOXHOCTAMM OCTBETCR
nNoTpebHOCTL B 3NU30AMYECKOM BbLINONHEHUU 3NEMEHTapHbIX pacuyevos. Npor-
paMMbl B TaKux CNyyaax nucaTb HEBLIFOAHO, ObiCTpee MONy4YUTCA, €Cnu
NpocTo nocuuTaTh “BpyuHyl”. 3f1eCck Oka3biBaeTCA nNone3vbiM (K, KoTopblii
wmuTHpyeT Ha 3BM oBbiuHbA MUKPOKanbKyAATOp. MporpaMmHbIA KanbKyAATOp
MOXET NpUCYTCTBOBaTb B COCTaBe ONEPauUMOHHON CUCTEMbI KaK CaMOCTOR-
TenbHaA nporpamma (Hanpumep, CALC B8 Cucrteme BMpTYyanbHbIX MawmH
EC 3BM) unu 6biTh BCTPOEHHLIM B8 CNBUMANM3MPOBAHHYIO NPOrPaMMHYI0
cuctemy. Hayuuthca nonbsosatbCA (MK mMoXHO Gykeanbho 3a CuMTaHHble
MUHY TH.

Bonee ypobHbiMM WHCTPYMEHTamMy ANA  BLINONHEHWA BCEBO3MOXHLIX,
pacyeToB AIBNAIOTCA NPOrpaMMHble CpeACTBa, Ha3blBaeMbie MMTESNeKTyalb-
HbIMU KanbKynATOopamMy. YHacnefiosas npucyulyto MK npoCroTy o6pallsHuA, oHW
npuo6peny pa3suThLii MareMaTWyeCKWd annapaT, no3BoNAWMA pelaTh
CNOXHble HayyHble U MHM¥eHepHble 3afiaun. Cpeau W3IBECTHLIX 3apY6EXKHBIX
cUCTEM TaKoro pofila MoxHO Ha3eath TK!Solver, Eureka, MathCAD, Matlap,
Gauss. 3T¥ cHCTeMbl Pa3nNMyaloTCA COCTEBOM MaTEMaTHYECKUX QyHKUMK
¥ 3aN0XEHHBbIX B HUX YUCNEHHBIX METOAOB, CnocobOM OpraHu3auuu Auanora
C none3osarenem, o6NaCTAMU NpuMeHeHnA. Becem M NpUCyuw Takne BakHblie
yepThl, Kak 1) Hanuume 6oraToro Habopa roToBbix (YHKUMA M NpoOCTOro
FUEKOrD WHCTPYMEHTa WX KOMOMHWPOBaHWA, 2) CYUIEeCTBOBAHWE BCTPOEHHLIX
CPEACT8 peflakTMpoBaHMA BBOAHOM WHopmauun (3afiaHuii Ha pelueHue):
3) BO3MOXXHOCTL Har NARHOIO NPEACTABNBHUA PE3yNbTaTOB BLIMUCNBHUA B BHUAE
Tabnuu, rpa¢uKoB M flaxe TPeXMBPHbIX W306paxBHU; 4) Hanuuue yaoGHbIX
AWanorosklX CPeACTs, NO3BONAIWMX ManofoAroTosNeHHoMY Nonb3oBaresnio
obwaTbCA C cucTemoW 6e3 NOCTOpOHHEH nomoww; 5) yCTpOAYMBOCTL KO
BCEBO3MOXHbLIM owWUEKamMm.

Mpumenierne NofoGHOH cucTeMbl He TpebyeT 3HaHWA A3niKa NpPorpamMmMu-
posanuA. Heo6x0AMMO MUILL ONpPEAenUTb, MOAXOAMT NM OHA ANA pelUeHWS
aawero kpyra 3ajady (aoCrvaroyeH nn Habop BCTPOEHHBIX (yHKLUMI, XOpoLUK Sk
cpeAcTBa yNpasneHWA CUCTEMOM, ycTpauBaeT nu ¢opMa Bbifjaun pe3ynb-
TaTOB W T.AL), ¥ 3aTEM B TEYEHWE HENPOAIONKUTENLHOrO BPBMEHW 0CBOWTh BE.
3aTpaThl BpEMeHW Ha M3ydeHue NOAOGHONH CHCTEMBI, paHee He3HAKOMOH,
NPpUMEpHO paBHbl 3aTparaM Ha NporpaMMHUPOBAHWE PEWEHWA OfHOW 3afiaun
CPenMBi CNOXHOCTU TPaIMLIMOHHLIM CloCo6oM. Ho 3aTo NoMOwWbI0 XOPOLO
OCBOEHHOIO WHCTPYMEHTa TakWeé 3aflauu pellalTcA ropa3fo  GuicTpee.
Hanpumep, 60nbWIHHCTBO U3 HA3BAHHBIX CUCTBM HAYUHAIOT BLIBOAUTL HA 3KPaH
rpaduk 3afaHHOl yHKUMM HemefneHHo (yepe3 [OMM CeKyHfb) nocne 3a-
BepleHMA HaGopa GopMynbl (TouHee, NOCNE HaMaTWA Knasuwu “BBOA”).
(lpasaa, ebiBof; NOAPOGHOrO rpagmMka HECKONbKWMW COTHAMM TOYEK MOXBT
noTpeboBaTh KaKOro-TO BPEMEHW HA WX BbIYUCNEHUE.
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3anycKk CUcTEMbI B paboTy oCywecTenaeTca nNpocTo BLI3OBOM Ha MC-
NoNHeHWe ronosHoro qaina W3 Yucna BXOQALMX B Hee, n_ocne 3anycka
Ha Aucnnei BbINABTCA HaYanbHan 3acTaBka, B KOTOpOW YKa3uBaeTeR Hazsakue,
BEpCMA CHCTEMBI M BE apToDh!, a TaKkXe MUHUMYM (yHKUMOHAMbHBIX KNasuil,
npUMEHAEMBIX LNA Hauyana v 3aBeplieHun paboTbl.

Ecnu  HbiHEWHWE Temnbl CO3AaHKA NCfIo6HEIX NPOrpaMMHLIX  CPeAcT8
COXPaHATCA, TO MOXHO NporHosuposatb yepe3 HECKONbKO NeT pe3koe OTHO-
cUTenbHoe, a B nanbHeiwenm i abconTHoe CHWXKEHUE NOTPEbHCCTH B Tpa-
[MLMOHHOM NPOrPaMMUDOBaHKE Ha A3LIE@X BbICOKOFO YpOBHR Npy pemenu:
3afiad BbIUUCIMTENBHOIC XxapakTepa. MokapobATCA YMCHMA WU HaBLIKKU Gonke..
BLICOKOrO MHTERMEKTYyanbHOrO ypOBHA. Mbl 30eCh MMEEM R BUAy, 4TO, Han-
pymep, pabota no Co3naHuie JKCMepTHOW CUCTEMbl — KadecTBEHHO WHaR
LeATENbHOCTh, YEM NpOrpamMMupoBaline Ha ypoBHe 3neMeHTapHbIX apudme-

TUYEeCKUX OnepaLmMii U QyHKLMA.
pﬂOM(HDCTb UIYYEMUF

U ucnosnb3odarun
[7471.,4da 1
_An!a/mS&

Modyna?lu
POrTPIA-77

0P TPaM 4
Nackans

Seucux nexz};aanm:e

Poxcn rodnuuss
GRTE/NOKTYO AN
Konerynsirop KCOIBRYNATOP

Bocarcrbo cpedcrb

Puc. 33. CooTHOWEHHE HHCTPYMEHTANbHLIX NporpaMMHbIX CpBACTS

Ha pnc.33 noka3aHo npumepnde COOTHOWEHKE MeXay KanbkynATOpaMu
W A3bIKaMW BbICOKOrO YpOBHA B KoopAuHaTax
60raTCTBO BO3MOXHOCTEH” . anBeAeH‘bl TONbKO A3LIKK C
nMTentHbiMU  CPEeACTBAMU.

pa3’BUTBIMKU BHIYMCT

"CNOXKHOCTL WMCNONbL30BAHUA —

[nA  Tepneneoro YMTATENA, xenalulero OCHOBATENLHO  U3YYUTh
KeKoW-Hubyfb  pa3sUTbIA COBPEMEHHDBI  A3LIK NporpeMMHPOBaHUA, MOXHO
pEKOMBHAOBATb NPOHTY 1-3 npomexyTouHblx 3Tana (A3bika), HaﬂpMMep:,
uenouku “Beficuk — Mackans = Mopyna-2 — Apa”; "MNackanb — AJ":FOJ‘I-GS,
eficuk — GopTpan-4 — GopTpaH77-, "Mackank — Cw”. OcsoeHWe "NpomMB-

L=
D
Ka MOMOXET BOCNPUATHUIO U NOHU-

JKYTOYHOrO” CPABHUTENLHO NPOCTOrO A3
MaHUI0 KOHCTpYKLMIA cnefylouero, Gonee CnoxHoro.
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Bupw NpOorpaMMHbIX CPEACTB M NYTH MUX pacnpocrpaHeHna

YTO6bI COPHEHTUPOBATLCA B MHOKECTBE MOTOBBIX NporpaMMHbIX Cpeacte
HEOGXOAUMO MX KaK-TO pa3fieNuTb Ha Knacchl M Kareropuu. MpuHuMnos Kna(,\'
CHMKALUMM MOKET BbITb HECKONBKO: 1) NO BHINOAHAEMbIM byHKuMAM, 2) A3bIKy
NporpammMupoeakun, 3) Tunam (cemercTbam) 3BM, 4) tunam ONePpayMoHHLIX
cucteM, 5) dupMamM-u3roToBUTENAM fC, 8) aAMUHUCTPATUBHO-TEPPUTO-
PHaNLHOMY Npu3Haky, 7) A3biKy guanora (pycckuid, aHrnuwickui,...) u T4
MoxHo npugymate u apyrue BapuaHThl, Ho Ha NpaKTUKe NpUMEHAITCA e oc:
HOBHOM nuwb Ha3eaHHble,

B Haweid cTpaHe uentpanuaceaHHoe PacnpoCTpaHeHHe NporpamMHbix
CPEACTB NopyyeHo TOCYAacTBEHHOMY (OHAY anropuTMoB W nporpamm
(Toc®An), cocroAwemy w3 COBOKYMHOCTU OTpacneBbiX ¥ YaCTHYHO (yHKuu-
OHalbHLIX (JOHAOB anrOpUTMOB W NPOrpamm (O®AN), a Takme pecny6nu-
KaHCKkux tdoHgos (POAI).

Hanpasenremuie & ochAM nporpaMmMHble  cpegctea odopmnAloTcA
B coomfrcrauu C TpeSoeanuAmu TOCT ECMJ - EawHoili cuctemul npor-
PaMMHOW  AOKYMEHTaWMM. MuHMManLHGI  KomnnekT fAOKYMEHTOB BKNIO v
B cebA "Onucanue nporpammb” (T.e. ee BHyTpeHHee YCTpoHcTBO). “Onuc b
MPUMEHEHUA” (T.€. ANA YEro OHa U KaK eio nonb3osatecA), "TekcT ;porpa:n::ﬁ
(pacnevatka ucxomHoro TekcTa Ha A3bIKe NporpaMMUpoBaHuA wnu paGoqa'n
nporpaMma Ha MawuwHHOM HocuTene). B KOMMNNEKT BKNIOYAETCA TaKXe WH-
¢opmauuonHas kapra, B KOTOpOH YKa3bIBAIOTCA OCHOBHbIE ¢yHkuMM npor-
PaMMLl U NPUMEHAEMBbIA MaTeMaTHYECKUI MEeToR, ASLIK NporpaMmupoeannn
TMn OBM ¥ onepaumonHoii cuctemul. Copepxanue WHHOPMaUMOHHBIX Ka| :
NYGNuKYeTCA B exeMecAYHOM WHbopMaumoHHOM GionneTene [ocdAM ’AT-
TOPUTMbI W nporpamMmul”, B Hux NporpaMmHbie cpeacTea rpynnUpyloTcA
no (yHKUWAM, a paHbwe Knaccuuuuposanuce no Tunam IBM u A3blkam.
Bionnetene “Anroputmer nporpamMmul” WMeeTcA BO Boex HayYHO-TexXHU-
YecKux GubnuoTtekax, [lnA MONYYEHNA KONuM AOKYMEeHTauuu no 3auHTEpe-
cosaBLuen.:y ero NC nonbsosartens HanpasnAeT B MocdAN 3aABky no ycra-
HOBNEHHOU (OpME, NPUBEREHHOH B KoHue Gionnetenn. Hekotopbie oTpacnesue
®AN 3awumalorca pacnpoctpavsHiem C Ha MalKHOUUTaeMbIX HOCHTENAX
(MarsuTHBIX NeHTax, pucketax). B uspasaembix 3tumMu QAN karanorax
ABIOTCA onucaumA TC, ueHbl Ha HUx U ycnoews nocTaBku.

B py6pwkatope WNC AN (WHOPMaLMOHHO-NIOUCKOB O CHCTEMBI)
npuHATa temaruqecxan Kkiaccudukauua nporpamMmbeix cpepcts. B cooTBeTCT-
B.MM cheu pasmewanTca onucanma MC B GlonneTenax Toc®Al u Focypapct-
BEHHOH Hay4HO-TBXHWYECKOH GUBNUOTEKM, HauMHaR C 1984 ropa. B py6puka-
Tope MCI:I‘Oﬂb3yeTCH AECATWYHAR CTyMEHYaTan Hymepaumd, B COOTBETCTEUH
C KOTOpPOW OCHOBHbLIE PYGPUKM MMEIOT ABY3HauHbie Homepa ot 00 go 99, nio6an
Gonee menkan pyGpuka NonyyaeT [oNONHUTENbHLIN  fBY3HAYHLIT ,Homep,

3a”“cb'BaeMb|" yepes |0‘"(y B npyuHUMN €T T HOr TYNEHEMW,
. umMne Modx ObITh MHO
o C yne ]
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06.756.71 Onnata Tpypa. 3apaboTHas nnaTta
20.23.21 WHHOPMaUMOHHO-MOMCKOBLIE CUCTEMDI
50.05.13.03.07 NporpamMmupoBaHue "CBepxy BHM3”
50.41.17.07.02.07 WuTtepnpeTaTopbl

Mpusepem HeGonbliok ¢parmMeHT pyGpukatopa, 3aHMMalOlWIEro Ha ca-
MOM fene MHOro CTpaHwul,.

27 MartemaTtuka 52 llopHoe peno

28 KunbepHetuka 55 MawunHocTpoerue

29 dusnka 59 Mpu6opocTpoenne

31 XumuA 78 BoenHoe geno

39 leorpagmn 82 OpraHvaauna v ynpasnexHue
44 JuepreTuka 86 OxpaHa Tpyaa

49 Censb 90 Metvponorwvna

FAHTE CCCP wu3paeTr CcBOW €XEMECAYHbIW 6GlonneteHb “AnNroputMbl ¢
nporpammel. BubGnuorpadwueckas wHpopmMaumna”, € KOTOpPOM COOGWLAIOTCA
CBEAEHWA 0 NpPOrpaMmMax, NONYYEHHLIE W3 BCAKUX APYrvMX MCTOYHHKOB, Kpome
Foc®AlN. Bionnetene MHTE paeT mMHOro uHdopmauuwn 0 3apybemHbix npor-
PaMMHbIX CpEACTBaX, Yero HeT B GionnetenAx Moc®Al. Kak npaBuno, ucroy-
HUKaMu ABNAIOTCA XypHanbl U KHuru, noctynuewwe 8 MMHTB. Hukakoi ponon-
4uTenbHOU uHdopmMauuu no MNC, kpome camoro NEepBoUCTOYHWKE, BUBNHOTEKA
HE npepocTaBnAeT.

MonynApHele 3apybemHble KOMMbIOTEPHBIE XYpHanbl, KaK, Hanpumep,
BYTE, IEEE Software, PC World, ny6nuKkyioT MHOr0 pa3sHooBpa3HbiX CBeAeHuiA
0 NporpaMMHBbIX CpeacTBax, BKNouas UeHbl U agpeca pa3paboTyvukoB U pacn-
pocTpanuTenéd  (npoaaeuos). CylecTByOT GMPMbl ONEPATUBHOrO TUpaXM-
pOBaHWA nporpamm B pexume “ropAuel nuHuu”. Takwe ¢upmul pabotaioT
KPYrnoCYTOYHO BCE AHW HERENW ¥ NPEACCTaBNAKT CBOMU yCNyru, T.e. NepeaanTt
Konuu nporpamm, no TenepoHy. Heobxoaumo nWwb, CBA3ABLIMCE C (PMPMOH,
NOAKNIOYUTL HA HECKONLKO MWHYT CBOW NEPCOHaNbHLIA KOMMbIOTEp 4epes
MOAEM K TENE(hOHHOW NUHWUK. YTOBLI MONYUMTL HYXHyl0 NporpamMmy B NGow
MOMEeHT, Bnagenvyy NMOBM paxe HeT HEOBXOAMMOCTM BLIXOAWTL M3 AOMAa.
OueBugHO, uTo TakaA Gopma OGCNYyXMBaEHWA OBECNEUMBAET NPaKTUYECKW
MrHOBEHHOE pachpocTpaHehne noseiwmnx NC ¥ ux BePCHI C YNyYWEHHBIMY
XapaKTepucTuKamu.

B Hawe# cTpaHe Npogama nporpaMMHbiX CPEACTB U3roTOBUTENEM NOTpe-
6UTEeNI0 4acTo OCYLIECTBNAETCA NO AOrOBOPHBIM LEHAM, XOTA HaCTOAWMMA
PbIHOK TaKoro ToBapa euie NpeacTouT co3pasaTb. CnegyeT npegoctepeyb
YMTaTENA OT NOKYNKW NPOrpaMMHON NpoAyKuWy y NpOJAuoB, HE WMEILMX
33KOHHbLIX OGHOBaHMA Ha NpojaXxy, NpOLE rOBOPA, TOPrYIOWMX KpaaeHbiM.
K coxanenwio, BonpoC oxpaHbl aBTOPCKMX MpaB pa3paBOTUMKOB Nporpamm
Noka He noflyyun B HalweM 3aKOHOAATENbCTBE HafexHOW npapBoBod 6a3bl.
Bnpouem, 1 B 3apybenHbIX 3aKOHOAATENLCTBaX B 3TOM BONPOCE HET HU NONHOH
ACHOCTH, K 100% -x  rapaHTHWii, Kak HET W aBCONIOTHO HaAEKHBIX TEXHHYECKHX
PBUWEHHWHA MO 3aWKUTE OT KOMMPOBAHWA.
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Otueune ¢ IBM ua ecTecTREHHOM A3bIKe

OvueHb BamHOK# O6NACTLI0 KPYNHOMACWTAGHOrO HPUMEHEHUA KOMIibioTepog
ABNAGTCA pBYEBOE MMM A3bLIKOBOE oObuweHue. Mog 3TUM Mbl nofpasymeBaepm
A\Be OCHOBHbie npotnembt: 1) BOCMpHATME C ronoca U cuHTE3 4enoBeYecKoj;
peun; 2) MaWMHHLIA MEPEBOfl C OAHOrO ECTECTBEHHOrO A3bIKA Ha Apyroi,
locTirHyThie B 3Tux HanpaBneHMAX ycriexu elle He fO3BONAIT CYMTan,
peleHHbIMKU BCe BORPOCHI, 2 WX OKA3anoCb AOCTATOYHO MHOrO.

YTo KacaeTcA pacno3HaBaHWA CNUTHOW 4ENOBEYecKOW peyM, TO A0 Cx
NOp He ypanock [ONHOCTLIO pacwMgpeBaTh ee GOHETUYSCKMI Ko, Noatomy
He Ypanocb Co3paTk YCTPOWCTBA aBTOMATMYECKOro Pacrio3HaaaHMA peyy
Aaxe B repegenax OAHOro A3biKa. [OCTPOEHHLIB CUCTEMBI NME0 MMewT
O4eHb OrpaHM4eHHbIN CNoBapb y3HaBaembix CNOB, NME0 TPEGYIOT HaCTpOMKy
Ha ronoc W NpPOM3HOWEHWE ONpEeSENneHHOro Jenopeka,

C cuHTe30M pewn KBPTMHA aHanoruuHan. AnemeHTapHan pa3bopyweas
Pedb M3 ABYX-Tpex [AECATKOB OTAENbHO [POM3HOCMMLIX CROB peanu3oBapa
RaBHO. 3a py6exom yXe BbINyCKAIOTCA MWKPOKanbKynATOpbl ANA crenbix,
B KOTOPbIX HAXXaTHe Ha Nio6ylo KNaBuwy BbI3bIBAET NPOM3HECEHME €€ HA3BAHUA
nubo rionyyuslierocA pelyntTara. bonee coeepleHHbIii BapnaHT, BCTPOEHHBIA
B 3BM, paet nobykseHHOE W CAMTHOE MPOM3HOLIEHWE BBOAUMOrO WNW copep-
XauerocA a namATW TeKCTa, HecMOTPA Ha OYeBMAHYID OrpaHWYEHHOCTL
NoNy4yeHHOro pe3ynbrara, OTKPLIBAWTCA 6ONbLIME A03MOXHOCTH AOCTYna
K MHBOPMaLMKM gnA CRenbiX Nogel Yepe3 KOMMbIOTEPLl, OCOBEHHO KOMMbIOTEp-
Hble ceTu. lepcoHaneHan 3BM, ocHaweHHaA TEKCTOBLIM CKAHEPOM M CMHTE-
3aTOpPOM pey, MOXKET CNYXKUTh HE3AMEHUMbLIM MH(POPMALIMOHHBIM MOMOLHWUKOM
&nA cnenbix. MM cTalyT OCTYNHLI 6€3 NOCTOPOHHEH NOMOLM O6bIYHBIE KHUMK,
XypHanbl, rasetel. C HeCOBEPLIEHCTBOM CMHTE3UPOAAHHON peyn B ITOM Chyyae
BMONHE MOXHO CMMPHUTLCA,

MpocTuie cuHTe3aTopbl yxe BCTPawBawT B TBNEIOHHLIE CUCTEMB,
npegHa3HayYeHHble, HaNpUMeEp, ANA OMOBELIEHUA KNUEHTOB O HEOGXOAWMOCTH
BHECEHMA aGOHeHTCKOW nnatol. B Lenom ke cUHTE3WpOBaHHAaA peyb OYEHb
MOHOTOHHa, 06najaer HENnpUATHLIM MeTanAMYeckum TembBpom, He Beerfa
pa3bopuymea, MNpeacrout Gonbluaa pabora no ee ynyyweHwio.

WHTepecHbil M 3a6aBHbIA NpuMep YCTPOICTBR, NOHWMAIOILErO W BOCHPO-
M3BOAALIErO YeNoBEYECKYIo peyb, — Kykna JxynuR, ebinyckaeman B CLWA. Oxa
pacno3HaBT B 3agaBaeMbix €H BOMNPOCcax KNIOYEBLIB CNOBA W 3BTEM JOCTATOYHO
NpaBuMnbHO OTBEYaeT (pa3amu, 3anucaHHbiMM B CUHTE3aTOpB peyw, pacno-
NOXEHHOM a Kykne. Mpu M3MeHeHuM TemnepaTypbl BO3AyXa WNU MONOXKEHWA
KyKIbi, OMpegenfemblix BCTPOEHHLIMM AaTyMKamy, [DKyNMA MOXET CKB3aTh,
4TO €A XONOSHO WNKM XapKo, W faxe ChpocMTL, Kyaa ee BefyT. OGLiEHHB
C KyK/OH, pa3ymeeTch, MgeT Ha aHrnMiiCKOM A3bIKE.

B HacvoAuwee BpemA 3a py6exom pa3pabaTLiBaeTCA DR NPOEKTOB,
CBA3AHHbLIX C PacrnosHaBaHMEM WM CUHTE3OM CNWTHOW pedn. 310 WMHGopMa-
UMOHHO-CMpaBOYHLIE CUCTEMDBI PA3NMYHOrO Ha3Ha4YeHWA, B KOTOPbix aboHEHT
YCTHO 3ampalmBaeT MHTEPECYIOLUE ero CBEREHUA M NONy4YaeT OTBET B YCTHON
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WA NUCbMEHHOW Gopme. AMEPUKAHCKME M AMOHCKME $MpMbI paboTawT Hap
CMCTEMOW, obecneynBaiolled YCTHLIA BBOA M fe4aTaHWE CMAMTHO Mpou3He-
CceHHOro TekcTa. o cpaBHEHUI0 C AMCKPETHBIM BBOAOM CNOB B CYLLEC TBYIOLMX
YHE re4aTHbIX MaWMWHKaX MCROoNb30BaHWE CRMTHOW peyu MoBbiLAeT Mnpous-
BOAMTENLHOCTL fedaTaHuAa B 2-3 pas3a. lpeprionaraembii CpoK CO3faHWA
JIKCMEPUMEHTANBHOW NMWywel mawuHky — 1995 rog. OcHoBa ee KOHCT-
PYKUMKM — BCE TOT ME KOMMbLITEP.

MNpo6nema MawMHHOro repeBofia TEKCTOB C OAHOrO €CTECTBEHHOro
A3bIKA Ha ApYroH AaBHO MHTEPECYET YYeHbIX MHOrMX crpaH. MNpopabattiBaeTcA
HECKONLKO cxem nepesofia. OpHa U3 Hanbonee ygaauHbix BbIrAAAMT TaK: TEKCT
BXOAHOK + BeOA B IBM -+ nepeBofiyecKan CUCTEMA -> TEKCT MPOMEXYTOYHbIH
MaLMHHLIA + pefaKkTop -+ TEKCT BbIXORHOM.

B 3atoii cxeme, No cywecTsy, abe a3wl nepeBopa. Ha nepeoil pa6oraeT
nepeBOfYEeCKaR CMCTEMA, KOTOPaA MOPOXAAeT 3IKBMBANEHTHLIM BXOQHOMY
fPOMEXYTOYHbIA TeKcT. Ha BTopoi ¢a3e ”chipoi”, rpy60 CaenaHHuii ma-
WHHHLIH NepeBoA NPaBUT YENOBEK-PERAKTOP. MChonb3opaHne 3TOH TEXHONOMMK
B Pa3Hbix MepeBofiYeCKnx 6lopO MoKa3ano noebileHWE MPOMIBOAUTENLHOCTH
Tpyaa B 2-3 pa3a, a B HEKOTOpbIX OCOGbLIX CNy4aAx M po 5 pas.

B 6onbwMHCTBE CUCTEM NMEPEBOR OCYLLECTBNAETCA OTRENbLHBIMU Gpa3amMu.
CeA3n, BLIXOAAWME 3a Rpegenti ¢pass, aHANM3MPYIOTCA O4eHb pepko. lon-
HOCTbI0 aBTOMATM3MPOBAHHLIM MPAMMaTMYECKM NPaBUNbHLIA MEpeBos MOKa
YRAETCA TONLKO ANA COOBIEHMA C BECbMa OrpaHWYEHHOM NEKCUMKOR. Hanpumep,
6€e3 y4acTHA YenobeKa hepeBOAIRTCA METEOCBOAKW. EcTb HageXia po6MTLCA
TaKXe [ONHOW aBToMaTM3auuMM repeBofia HAYYHO-TEXHWHYECKUX TEKCTOB.
MNepeBop xyRoXeCTBEHHOW NMTepaTyphl nocpeacteom 3BM ceropha He npepg-
ronaraeTcA fiaxe B NpuHUUNe.

Hau6onblwiee pacnpocTpaHEHWE B MMpe CPEAM NEPEBOARYECKUX CUCTEM
rionysunu sepcum cuctembl SYSTRAN, B KOTOpO# yxe peann3obanul 15 nap
A3BIKOB: C aHMNMACKOro — Ha CONNAHACKWH, MCNAHCKWH, WMTanbAHCKWH, HE-
MELKMH, OPTYranbCKuii, pyCCKWiA, (paHLly3CKWi, AMOHCKNK; C (JpaHLly3CKOro —
Ha aHr NUACKMH, rONNAHACKWA, HEMELIKWH; C MCMaHCKoro, HEMELKKOro, pyccKkoro
W AROHCKOrO — Ha aHrNUACKWA.

WHTepecHble fiepcrnekTHebl OTKPLIBAET UREA COEAUHEHWA B OfHY CUCTEMY
CpEeACTB YCTHOrO BBOAA-BLIBOAA M MalIMHHOrO nepesosa. MoxHo npefcTaBUTL
cebe pa3rosop Mo TenedioHy ABYX NML|, FOBOPALIMX HA pa3Hbix A3bIKax, HEBU-
BMMBIM TOCPEAHNKOM KOTOPLIX GbiN 6Gbl TAKOW 3INEKTPOHHLIW fepeBOAYMK.
B npuHUMNe ero co3gaHne ANA pa3roBOpPHON peYM C OrpaHUYEHHON NEKCHKOW
Y€ BO3MOXHO, IENO 3a TeM, YTOGbI BTUCHYTL 3TO YCTPOWCTBO B hipUEMNEMbIE
raGapuWTHble pasMepb! U yNOXMTLCA B HEGONbLIYI0 CTOWMOCTb. A KaK 6bino 6bl
none3Ho AnA Hawed MHOroHaUUOHANbHOW CTPaHbl MMETE MHOMXECTAo TaKux
BCTPOEHHBIX B rOCYflapCTBEHHYH TenedoHHYl0 CeTb INEKTPOHHbLIX nepe-
BORYMKOB, 06EChEYMBAOLMX BO3IMONXHOCTbL OGWEHUAR Apyr C ApyromM Mun-
NAOHOB NiofeH, rOBOPALMX Ha pa3Hbix A3bIKaX !

INEeKTpoHHLIN  NepeBOpYMK Gbin 6l M CYLWECTBEHHBIM  [OARCTIOPLEM
B M3y4YeHuM A3bIKoB. Ero MOXHO Gbino Gbl McronbaoeaTh ANA Nepepofa fe-

123



NOBLIX COO6WEHUH, NOTPEGHOCTL B KOTOPLIX CTPEMUTENILHO PBCTET,H MHOrOrg
apyroro. Ha 3Toii e ocHose mMorna 6bl GbITb M3rOTOBJIEHA NULYLLAA MALKHKA,
KOTOpaA BOCMPUHMUMAET C rosioca TEKCT HA OAHOM A3blKe, a Neyaraer €ro
cpasy Ha Apyrom.

B 3akmoyeHne Heckonoko cnoB o cerAx IBM. 3ddexTuBHoe Mcnonp-
30BAHME MHUHM-, MUKPO- MU B OCOGEHHOCTM nepcoHanbHblx IOBM ceropus
HEMBICTIMMO 6€3 MHTEHCUMBHOro ofMeHa nporpaMMamu M aaHHbiMu. [epeHoc
uHpopMaLUMM NOCPEACTBOM MarHUTHLIX HocuTened (aucker) ypoGeH panm
TEPPUTOPUANTLHO GNIM3KO PACTIONOXKEHHLIX NonbaoBaTenen (B Npeaenax ofHol
opraHusaumM, ofHoro 3jaHudA). OnepaTMBHAA NEpefiaya AaHHLIX MexXay
yaaneHHuiMu IBM, HaxogALWMMMKCA B pa3HbIX 38aHWAX, ropoAax MNM CTpaHax,
BO3MOXHA NO KOMNLIOTEPHLIM ceTAM. B Mupe paspaboTaHbl M 3kcrulyarupy-
HOTCA Y€ GONbILOE KONMYECTBO CETEH, Pa3NUYAOWMXCA NPONYCKHOW cno-
CcoGHOCTLIO (uucriom 6aiiT B cekyHay), npenencHuiM yaaneHuem nosyyartens
OT MCTOYHMKA MHOPMALMM, CTOMMOCTBLIO NEPECHUTKU EANMHWLLI MHGOPMALKMY
WM eMHMLUE BpeMeHW paboTul CeTH W T.A.

B 3apy6exHbix KOMNLIOTEPHEX CeTAX Gonbluoe pacnpocTpaHeHue nosny-
4Yuna cBA3b NOCPEACTBOM CNEUMANbHLIX YCTPOUCTB — MOAEMOB (MORYNATOPOR-
NEMOAYNATOPOB), NOAKMIOYAEMbIX K CYLWECTBYHOLMM TeNneoHHLIM JIMHUAM,
BbinycKaloTCA MOAEMbl PasnMyHbIX TUNOB, paboTalWMX KaK Yepe3a 3NeKTpu-
4YECKMI pa3beM C TenedoHHOW NUHMENR, Tak M Yepes aKyCTMYECKUH KOHTaKr
c Tpy6koii TenedoHHoro annapara. B nocneguem cnyyae B tenedoHHOH ceTu
He penaercA BooblWe KaKUX-NUGO coefiMHeHWt-NepeknoyeHui. JlocTaToyHo
nonynfApHoe U NOAHOE ONUCAHUE CYLLECTBYIOWMX KOMNLIOTEPHBIX CETEH Y-
TaTenb MOXET HaiTh, Hanpumep, B [10].

MoaemM npeobpasyer uM(pOBHE CUrHanbl, NOCTYNAOLWME C KOMMLIOTEPA
M BbIPAXEHHWE ypoBHEM NOTEHLUMANa, B 4YACTOTHO-MOAY/IMPOBAHHLIE CUr-
Hanbl, KOTOpbIE NETKO NEPENaBaTb NO TENEPOHHLIM NIMHUAM, OH TaKXe ocy-
WeCTBNIAET NPUEM MOAYNMPOBAHHLIX CUrHANOB, FEHEPUPOBAHHLIX APYrUM
MofeMOM, U NpecOpazosaHke (aemMoaynAuMio) Ux B UMppoBble curHanbl, Ko-
TOpble MOrYT BOCMpUHUMATLCA U obpabaTuiBaTbcA JBM.

MogeMbl M3roTAB/IMBAIOTCA KaK B BU€ BCTPOEHHOW KOHCTPYKUMH
HA CMEHHOM Nnarte, Tak M B BUAE CAMOCTOATENLHOrO BHEWHero Gnoka, Oc
HOBY MOAEMA COCTABNAKWT €ro Kpucrann (Gonbluas cneunanusuMpoBaHHanA
MHTErpanbHan MUKPOCXema) M pa3eAabiBaWMA Tpadcdopmartop. CkopocTH
nepeaayu KoneGniorca or 300 u Huxe po 1200 6oa, a B BLICOKOCKOPOCTHLIX —
no 2400, 4800 u paxe po 9600 6oa.

Kpome camoro mMopema AnA ocyuwecTBneHWA cBA3W TpebGyercA ocobaA
.NpPorpamMma, COOTBETCTBYIOWAA €ro KOHCTPYKUMHM, NPUHATOMY NPOTOKOINY
nepeaayu MHbopMauum M, pasyMeeTcA, onepaumMoHHON CUCTEME KOMNbIOTEPA.
Moppo6Hoe M AOCTYNHOE OMMCAHWE CYLECTBYIOLMX KOMMLIOTEPHLIX CETEH,
NPOTOKONOB, CBA3HOM annapaTypbl M NporpaMM MoxHo HaiitM B [5,10]
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Yto panvuwe ?

CerofiHA B MMpE HACUMTLIBAETCA OKONO 30 mnH nepcoHanbHeix JBM,
M Kaxabii MecAl okono 1 MNH BEOAMTCA B neiictene. K koHuy 1990 roaa
6yneT ycraHoeneHo okono 40 mnH N3BM. Bonee 20 mnH NOBM paﬁOTaKiT
noj ynpaeneHMem onepauMoHHOW cucTembl MS DOS ¢ aHanoruyHuiX €.
B nocnefHee BpeMA OCHOBHOE PA3BUTHE WAET NO NYTH HapauwBaHWA Napa-
Me}poa TpaAMLUMOHHLIX YCTPOMCTB — YBEJIMYEHNA TaKTOBOM 4acToTul Npo-
ueccopa, PACIIMPEHNA MAKCUMaNbHOro oGbema onepaTMBHOW NAaMATH NpU-
mMepHo [0 10 MGaWT, NOBLIWEHUA EMKOCTU AUCKOBbIX HAKONUTENEH, CHUWXEHUA
rabapuTHbix pa3sMepoB M LEHbl NasepHblX NPUHTEPOS. BmMmecrte ¢ Tem NOAB-
NAKOTCA M Takue MoM(MKALWM, KOTOPLIE NO3EONAT FOBOPUTL O NPUHLK-
NManbHo HOBLIX YCTpoWcTeax. HaaoBem HEKOTOpLIE U3 HUX.

HoBLIM  YCTPOWCTBOM YNPABNeHuA KypcopoM, NOKA3aHHLIM Bnepsbie
MeHee 2 NeT Hasan, ABARercA Mawunynatop Isopoint Control. OH cnocobeH
3aMeHHTS Mblwb” ¥ "Wwap” B NopratMeHbix IBM M Tex cnyuyaax, koraa none-
30BATEJNb BLIHYKAEH paboTatb B YCJ/IOBMAX OrpaHHYEHHOro MpOCTPaHCTEA.
MaHunynaTop NpeacTaBnaer COBOW TOHKMI LUWIMHAD, Bpawas KoTopblij,
MOXHO NepelBMraTb Kypcop B ABYX HanpaBneHUAX. HaxxatMe Ha UWIHHAP
AHANOrUYHO HEXKATHIO KHOMKK Ha "Mbiu”. C NOMOLUbLIO 3TOro MaHMnynATopa
NONb30BATENL YNPABNAET KypcOpoM, He CHUMaA pyK C Gnoka KnaeuaTypbl,
nocKONLKY YCTPOWNCTBO pacnonaraeTcA Ha Kpaio Groka, HUXE KNaBuuM npo-
Gena. 3To yMeHbluaeT (U3NYECKYI0 HArPY3Ky Ha PyKH, 3aMETHyl NpH WHTEH-
CMBHOM MCMONb3OBAHMM KNABMATYPLl M “Mblluk” OAHOBPEMEHHO. Kpome Toro,
NPU HanWuMu TAKOro MaHUNYNIATOPA MOXHO OTKA3aTLCA OT YyeTuipex KNasul-
CTPENoK AAMXEHWA KYpcopa, 4TO HEMANOBAXKHO B nopratueHbix NOBM.

MepcnekTUBHAA MOAUGMKALMA CTpY#HOro npUHTEPa JUKI 8000 npea-
NoKeHa ANOHCKMMM M3rOTOBMTENAMU, B HEM B KaueCTBE Kpacureneu nenons:
308aHbl YEPHBIH, XENTLIH, KpacHLIA U CHMHUWIA NNACTHHKOBLIE KApaHAalWwK, KoTopuie
NNasATcA NpW HarpeBaHun. XUAKME Kpacutenu pa3CpbiarvBatoTcA nbe3o-
INEKTPUYECKUMA INEMEHTaMK. Kanesnbku MrHOBEHHO 3aTBepAeBaloT Ha Gy-
mare M, Gyayyu TOYHO NO3UUMOHUPOBAHb, RAIOT NPH HanoxeHun po 260000 ot-
TeHKoB UBeToB. PaspeweHne cocTaanaer 9,5 Toyek/MM Ha Gymare opmara Ad
{210x297 Mm), BpeMA nevar OAHOW CTpaHuubl — 2,6 MUH. CoﬁcznaeHHoe o3Y
UMeeT eMKOCTb 512 K6aiiT. [pUHTEp BLINONHEH B BUIE HANONEHON KOHCTPYKUWM
pecoM 34 kr. B npuHTEpe yCTPaHEH XapaKTepHuii AnA YCTPOUCTB 3TOro Tuna
HELOCTATOK — 38COpEHHE CTPYHHbIX conen BbICHIXALEH KpacKOW.

MHTEpecHyto pa3pabGoTky HaKoNUTENEH Ha CMEHHBLIX AUCKaX npe-ncrasunu
komnatmm Proteus Technology M Sysgen. B cemeiCTBO BXORAT NATL HaKo-
nuteneil TMNA ”“BuHYeCTEP” CO CMEHHLIMM AUCKAMHM EMKOCTHI0 OT 20 A?
150 M6aiit C BbicokoW CKOpOCTbio AoCTYNna, JIMCKM MMEtoT CTaHAapTHLIW
pa3mep 133 MM, OTIMNAIOTCA OT FUGKUX Gonee BbICOKOW HAJEXHOCTLIO
W CTOMMOCTHH.

125



CoBeplIeHCTBOBaHNE OTAENbHbIX KOMNOHEHTOB M YCTPOWCTB NO BCEM
napaMeTpam ROMKHO NPUBECTH K TMORBAEHWI0O B CKOPOM BPEMEHW Nepco-
HafbHbIX KOMMNbIOTEPOB KAaYyeCTBEHHO HOBOIO YpOBHR. BO3MOXHO, ORMOIA
M3 TaxMx peBOSMOLMOHHBLIX pa3paboTOK, NPEeRHA3HAYEHHbIX CheunancHo anA
uenei obyueHun, craHetr cemencTBo KomneiotepoB NeXT dmpmel NeXT, Inc.,
ARBNRIOUIEECA PA3BUTHEM WMWPOXO W3BECTHOW NuHuu [N3BM Apple-Macintosh,

OcHoBy MmawnHbl NeXT CoCTaBnReT CHUCTEMHbIH 6NOK B Bupge Kyba
¢ pebpom okono 30 cm. B Hem pacnonoxeHtt yHUBEPCaNbHLIA GROK NWTaHUA,
aBTOMATHYECKN HACTPaMBAOWMWCR Ha NGO  HauMOHAfNbHLIA  CTaHRapT
anekTpoceTh, O3Y, eMKOCTbI0 HE MeHee ORHOro merabaiTa, NamATL JUCTNER,
NpouecCcopsl, HAKONMTENb HA CMEHHOM ONTHYECKOM BMCKE AnameTpom 133 mm
u emkoctolo 250 MGEaiT, ycrpolictBa Anf Baofa C MMKpodoHa, 3IBYKOBOro
CTEpeoBbIBORa, BKIIOYCHUA MalwwuHbl B ceTb Tuna Ethernet, nogkiioyeHus
MaHUNYNATOpa "MBIWL” ¥ APYrMX BHEWHWX YCTPOMCTB, rHe3fia pacilvpeHus,
MOHOXpOMHbIK  YepHO-Genblii  BUCMNE# BLICOKOrO pa3speweHnA  COREPKUT
1120x332 vouek {nwuKcenos), oxono 4 Touek/mm. [iUChnei Taroro KauecTtea
NO3BONIMT NPOBOAUTHL GONblLE BPEMEHN 32 KOMITbIOTEPOM 6€3 pUCKa NOTEepATh
3penue. bnok knaewarypsi ¢ 84 Knaeuwamn NoaKNIONaETCR K gucines. "Mbiwb”
C BBYMA KHOIKamMW MOACOERVHAETCA K knapuatype. Ky6 MoxeT ygpanATbCA
OT AUCINeA Ha pacCTOAHUE RO 3 M, €ro YROEHO CTaBUTL Ha MOJKY, 0CBOGOXKAAR
MeCTo Ha crtone. ManorabapuTHelii nasepHold npuHTep LaserWriter paer
BbICOKOKAYECTBEHHLIE PACTIEYaTKN C TEKCTOBLIM U rpadmuecknM CogepRaHnem.

Ocoboe BHUMaHWe pa3paboTyMKW yRENWM 3ByKOBbIM CpPERCTBaM, B pe-
3ynbrate yero NeXT MOXeT cnbiwarb, FOBOPUTH, BOCMPOU3BOANTE W CHHTE-
3MpoBaTh MENOAMN C OYEHb BHICOKMM KayeCTBOM 3ByuYaHuA, Matemartnyeckui
cornpoueccop C TakToEOW vacToton 25 MIu cbecneuvBaeT npoBefeHVe
CNOMXHBIX pacyeToB, a UMGPOBOH NPOUECCOp CHUrHasoB — pacno3HaeaHve
peun U CMHTE3 BCEBO3MOXHBLIX 3BYKOB.

MporpaMmHoe obecrieyerne BMTano B CeBA nyyllee W3 TOro, YTO Har
Konnexo ana N3BM Macintosh, n Hosbie pa3paBoTkn Kak B OGNAcTH MHCTpY-
MEHTapHA ANR NPOrpaMMKCTa, Tak U O6LEKTHO OPUEHTUPOBAHHLIE KOMITNEKCEI,
B 4aCTHOCTH, ANR CMHTE3a My3blKafibHBIX NPOU3BEfieHNH, BOCNPUATHA U reHe-
PauUM YENOBEYECKOH PpeYyn C OBLWMPHLIM CROBAapeM W KNacCMuYeCKMM aHr-
JIMIACKMM  npou3HoweHneM. OELABNEHHAA LEHA MalWMHLE! COCTaBAAET ANA
yuebHbix 3amefenunii 6500 amepukaHckux gonnapos. Bonee noppobhyio uH-
dopmaumio unTarensb HaipeT B c6ophuke "Mup MK”, N° 5§ 3a 1989 r. n B [20]

x  * X

ABTOp HafleeTcR, YTo NpuBEREHHbBIE B KHUre CBEREHWUA M NUYHLIA ONBIT
JIOMOryT HaunHatouleMy NONL3oBaTeNld NpeosoneTs poGoCTb, HENoHWMaHWe
M 4YyBCTBO HEYBEpPEHHOCTH, 3HAKOMOE MHOrMM B3pOCNbBIM 1O UX NepBbIM
KoHTaKTam ¢ 3BM. Tepnenueblid uuTaTens CMOXET 6LICTPO nepelarHyTb
HEBMAVMLIW, HO BIOSHE OLYTUMLIA “6apbep BXOMAEHMA”, neXaumi Ha ﬁy‘m
B KOMIbIOTEPHbI MUp. CTOMT 3aTpaTHTb HEMHOro yCWNMiA, NPORBUTL HACTOW-
YHBOCTb, M COBPEMEHHbIW KomIbioTep, CKopee BCero 3To GypeT nepcoHansHash
3BM, ROCTaBMT BaM MHOrO MHTEPECHBIX MMHYT, NpuHeceT OlLyTHMblEe pe-

3yNeTathl M YROBNETBOPEHNE, KaKHE MOXET fath OGLLEHNE C OYEHb TONKOBLIM
U UCRONHUTBNEHLIM  NOMOLHUKOM,
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TEPMUHOJIOTMYECKUIM CNOBAPH *

ABTOKOJIL ~ MalMHHO-OPMEHTHPOBAHHLIN A3bIK  NPOrRAMMUPOBAHHUR,
NO3BONRIOLMIA MCNONL3OBATh BCE OCOBEHHOCTH CMCTEMbI KOMaHR npoueccopa
3BM. MNpu 3ToM NporpaMMHpOBaHMe OCYLIECTBIIRETCR B TepMHUHax MHEMO-
HAYECKMX OCO03HAYEHMKA MallMHHLIX KOMaHR {onepauni} ® WX ONEpPaHpKoB.

ABTOMATU3VPOBAHHAR OBPABOTKA JAHHBLIX - BbluMcnMTEnbHARA
cucTema ANA 06paboTKM AaHHbIX, XapakKTepusyloumx O6bEKT WK ABNEHWE,
oHa dopmmnpyeT pesynbrarel 06paboTku B BUAE, yROGHOM ANR XpaHeHWR
W aHanusa.

ABTOMATU3IWPOBAHHAA CWUCTEMA OBYYEHWA - xomnnekc anna-
paTHLIX™ M NPOrpamMMHbIX CPEACTB, No3BONAIOLMA 06yyaTb ¥ KOHTPONMPOBaTbL
3JHaHWA.

ALA — A3bK NPOrPaMMWPOBAHWA BLICOKOrO YpPOBHA ANA NPUMEHEHUA
B GMCTEMax peancHoro BPEMEHM; MO 3ambicny €ro asTopos, obecneynpaeT
HageXHoCTb NpPOrpamMm W yaoGCTBO WX pa3paboTku; CO3faH B Hayane 80-x
rofoB.

AJANTEP ~ ycCTpo#ACTBO, OCylleCTBhALLIEE Heobxogmmoe npeobpa3lo-
paHve vHhopMauun ANA COrnacoBaHuA KaHanoe {yCTpOHCTB) pasHbixX ijoa.
B 9BM agantepsi obecrieunpaioT obmeH mexgy O3Y H B3Y, O3Y w ycTpoicT-
pamMn BBO/a-BLIBORA.

ALIPEC ~ yudpoBoe Wnn ByKBeHHO-LUPOBOE obo3nadenne Mecnvmaxox(-
JIEHWA 31EeMEHTa MHpopMaLuM B NAMATH 3BM (Hanpumep, HOMep AYEHKH WK
MalMHHOro CNnoBa). .

AJITOR [or algo (rithmic) | (angage)] — yHMBEpCaNbHLIH A3bIK fporpaM-
MHMpOBaHUR BbICOKOTO YpPOBHA, npuMeHREMBbIA AnA (HOpMAnN30BaHHONW 3aMHCH
anroputmos, coapax B 60-e roas.

AJIFON-68 ~ NO3RHUA W 3HAYMTENBHO YCWIEHHEIA BapnaHT A3biKa Anron;
pa3seuTMe M COBEPLIEHCTBOBaHWE €ro NPORONKaeTch no HaCcToOAlLEe BpPEMA.

ANTOPUTM — cOpMY/MpOBAHHAA HA HEKOTOPOM A3LIKE nocnepoea-
TEeNbHOCTH REACTBMIA, CTporoe BoinonHeHwe KOTOpOW RaeT TouHoe pelledune
3agaum. ANCOpUTM XapaKTepu3yeTCA BMCKPETHOCTbIo, MaCCOBOCTBIO, onpe-
RENEHHOCTbIO, PE3YNbTATHBHOCTLIO W (HOPMANbHOCTHI0.

AJITOPUTMA BIIOK-CXEMA — cm. BJIOK-CXEMA.

*INpn NOBroOTOBKE COBapA ABTOp MCIONL3OBAN CNERylLME NEpBoNCTOY-
HMKM: TepMUHONOrMYECKWA CnoBaps N0 aBTOMATHKe, MHPOPMATHKE U BbIYMC
NUTENLHONW TexHUKe; CnpaeoyHoe nocobue ana CMNTY/B.B.3oTos, 10.H. Macnos,
AE. NopAgouknH M pap. — M. Bbicwan wkona, 1989. — 191 c.; 3amopuH A.n.:
Maves A.A,, Cennsanos K. BeluncnmrensHoie Mailntbl, CUCTEMbI, KOMITEKCE:
CnpapoyHuK. — M.; 3HeroaTomun3agar, 1985, - 264 c.
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AJITOPUTMA JNCKPETHOCTb - cBOWHCTBO anropwtma, O3Havawwies,
YTO Npouecc Npeotpa3tBaHWi, ONWCLIBAEMbIH aNrOPMTMOM, ACIKEH MMETp
AWCKPETHLIK (NpepeiBUCTLIA) XxapakTep, T.e. ABSIMTLCA HA OTAENbHLIE 3aKOH-
4YEHHble wWaru.

AJIFTOPUTMA MACCOBOCTb -~ npMMEHWMOCTb anropuTma KO BCem
3ajia¥4aM paccMaTpMBaeMOro TWNa npu JbbIX MCXOAHBIX AAHHBIX.

AJITOPUTMA ONPEJENEHHOCTb - CcBOKCTBO anropuTMa, COCTOAWBe
8 TOM, YTO Ka)foe BXOAAUES B Hero fieicTene AOMKHO GbiTb CTPOro onpe-
AEJIEHO W He AONYCKAaTh pasnyyHbiX TOJNIKOBaHWUA. Tak e CTPOro ACIIKEH bbiTh
onpefesieH W MOPAAOK (MOCNEAOBATENLHOCTL) BLINONHEHWA  OTAEJbHbIX
AeACTBHA.

AJITOPUTMA PE3YJIbTATUBHOCTbE ~ anropuTMm Bcerfa ACJIKEH 3a-
BepwaTtbCA 33 KOHeYyHoe (BO3MOXHO, OueHb BOJIBLIOE) YWCIIO Waroe.

AJITOPUTMA ®OPMAJIBHOCTb ~ CBOMCTBO anropuTMa, MO3BONAKLiEe
MoGOMy WCTIONHUTESNI0 (YesloBEKY, TeXHWNECKOMY YCTpOWCTBY, nporpamme,
3BM), cnoco6HOMY BOCNPWHMMATbL M BBINOJIHATL yKa3aHWA alropuTMa, fpa-
BWJIEHO MCNOJIHNTL BECh AIrOPUTM. Flpk OGYyYEeHHH anrOpUTMHUYECKOMY MbHUsE-
HUIO YacTO MPUMEHAIOT CNEeUMaNnbHO NPUAYMaHHbIX UCNONHUTENEH ("MypaBei”,
"yepenawka” W T..), CNOCOGHLIX (HOPMaNbHO, HE BAYMBLIBAACE B CMLICH, OT-
pabaTbieaTb COCTaBJIEHHbIE aNrOpUTMb.

ATNIGABUT — KoHeyHOe MHOXECTBO (OBLIYHO B MpEAenax COTHH) pasHbix
cuMBornoB (6yke, unp, CKOGOK, 3HaKOB NPENUHAHWA W APYrHX), UCTIONb3YEMBIX
8 AaHHOM A3blKe NPOorpaMMUPOBaHNUA.

APXUTEKTYPA B MHOpMaTtHMKEe = KOHUENUMA cOCTaBa W B3aWMOCEA3M
3NIEMEHTOB CJIOKHOA CHCTEMb) (BBIMUCIMTENEHOR MallMHbI, NPOrpaMMHO-
annaparHoro KOMMMEKCa, BEIYWCIWUTENILHOW CeTH W T.4.).

ACCEMBJIEP ~ 1) MawmnHHO-0pUEHTHPOBAHHEIA A3LIK MPOrpaMMHUPOBEHUA
THNa aBTOKOAQ; 2) MPOrpamMmMa-TpaHCNATOp ANA Nepeeofa C A3bika accemb-
fepa Ha MaLMHHBIK A3bIK.

AUNY - andaeuTHO-uMdpoBOE NeuaTalowee yCTPOACTBO - npexHBe
Ha3eaHne ycTpokcTBa OTOBpaenus pe3ysibTatos paborel IBM Ha Gymare,
06bINHO MMeloilero G6apabaHHbii MexaHW3M nevaT, 3HayuTenbHule rabaput-
Hble pasmepsl ¥ sec. ALNY A0 cux NOp NPUMEHAITCA B GONBbWKMX M CPEAHUX
mofenax 3BM.

BA3A JAHHbLIX (BJl) — COBOKYNHOCTE B3aMMOCBA3aHHbIX AaHHbIX NpH
NpefentHo Manoh HM3GLITONHOCTH, AoNycKawweit MX ONTHMManbHoe WCNOJb-
30BaHMe B oOnpeflefieHHbIX ObnacTAX 4esIOBeYeCKOW fleATeNbHOCTH. baab
AaHHBIX B 33BUCMMOCTW OT CMOCOGa NPEeACTARMEHWA [AaHHBIX W OTHOLEHWHA
MeXqy HUMM MOryT MMeTb pernAuMOHHYIo, CeTEBYID WM MepapXnyecKylo
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CTpyKTYpbl. Ha agpexktmeHocTe BJl C TOR WM WHOM CTPYKTYDOH BIMAKT yC-
noeuA ee NpumeHenunA. fporpammHoe obecrneveHne ANA ynpaesieHWA W nof-
pepxkn paborocnocobHocTM BJl Ha3biBawT CHUCTEMOW ynpaerieHWa 6asoi
AaHHeix (CYBA).

BA3A .3HAHUIA — COBOKYNHOCTb 6a3bl f@HHLIX W MHTEJEKTYaNbHbIX
nporpaMM Wx npec6pa3oeaHMA B COOTBETCTBMM C :11paBUNaMM HEKOTOpOH
npeAMEeTHOW 06NacTH.

BANT — eauHMLUA W3MEPEHHA KOJMYECTBa WHGOPMAuMH, paBHaA OBLINHO
8 6MTam, KoTopoit IBM MOXET MaHWNyNMpoBaTL Kak eiuHbiM UernbiM. B bakitax
YyaCTo BbIpaXawT 06beM NPOrpaMM W AaHHbIX, @ TaKxKe eMKOCTb NamAThH 3BM.

BAHK BAHHbBIX — cOBOKYNHOCTH NPOrPaMMHBIX, A3LIKOBLIX U TEXHWYECKUX
CpeACcTe, NpeAHa3HaueHHbIX ANR LEHTpAIM30BaHHOro c60pa, XpaHeHUR u Kos-
NEKTMBHOrO MCMOSIb30BaHHA flaHHbIX 06 OnpefiesyieHHol 06NacTH YesnoBeYecKon
AEATENBLHOCTH, a TaKXKe CaMu flaHHble B Bufe Gainoe, 6a3 AaHHbIX W Ap.

BEACUK (B2%ICMK) — nonynApHbld A3bIK NpOrpaMMHPOBAHMA C OTHOCH-
TeNbHO MPOCTEIM CHHTAKCHCOM. MMeeTCR Ha BNnsiuMHCTBE THMOoB MHKpoIBM.
OBLIYHO UCTIONB3YETCA B PEXKHMB MHTEPNPETALMN ANIA PELeHNA pasHO06Pa3HbIX
3apan.

BEHYMAPK [benchmark] — nporpaMma fsia CpaBHMTENBHOA WiW abco-
MOTHOM OUeHKM GbicTpoaelicTens 3BM M cucTem  nNporpamMHMpOBAHMA,
COAEpXUT cheurancHo  NOAcGpaHHylo “CMEcH” OrnepaTopoB M A3bIKOBLIX
KOHCTPYKUMH, afieKBaTHyl0 peasibHOW WIW )KENaemoi 4acToTe WX ynoTtpe6-
JIEHWA B Pa3nnuHbIX 061acTAX npumeHeHna IBM.

BUT — MMHWUMaNbHaA NOPUMA MHGOPMALIMY, COAEPKallancR B COOBLLEHHH
TMNa “aaHer”. B IBOMYHOM KOAE 3TO OAWH Pa3pAf MAalMHHOro CoBa WK
GaiiTa, MOryLUmMii MPUHAMATL TONbKO ABA 3Hauewna: 0 wam 1 ("aa” wim "HeT”).

BJIOK -~ 1) cocTaeHan yacTe nporpammbl IBM, orpaHuyerHan cneuvans-
HbIM CHMMBOJSIOM Hauana WM KoHua 6roka. CyllecTBeHHbIM CBOWCTBOM 6noka
ABJIRETCA TO, 4TO ONEpaTMBHAA NaMATL AJIA OMMCaHHbIX B BNIOKE BEJIMYMH BbI-
flenReTCA TOSbKO B MOMEHT Bxopaa B 6JI0K Npu akTuen3auum onWcaHuii. 3710
NO3BOJNIAET OfIHM M T€ )K€ Y4aCTKM TaMmATH MCMONb30BaThk ANA XpaHeHWR Be-
JINYMH, OMpPefierieHHbX 8 Pa3Hbix Henepecekaloumxi:n 6nokax. Kpome TOro,
nepeMeHHbIM M3 pasHbix GIOKOB MOMHO [aBaTb OfIMHAKOBLIE WMEHa (WAeHTH-
¢mKaTopbl). KOHCTPYKUMA "65qI0K™ MCNOSb3yeTcA B pAje A3bIKOB MporpamMu-
POBaHMA BLICOKOrO ypoBHA; 2) obocobneHHaA wacTe 3BM, npeacTasnAwwan
COBOM COBOKYMHOCTE (yHKUMOHANbHO O6LEANHEHHLIX 3JIEMEeHTOB (Hanpumep,
GROK MUTaHKR).

BJIOK-CXEMA - &8 nporpaMMMpOBaHMM un306paxeHne CTPYKTYphl
nporpaMMbl B BMfle FEOMETPHYECKMX (GHUTYp GO CTPesIKamu-CBA3AMM, NOKa3bl-
BAOLWMMMH NOCE0BATENbHOCTL PaboThl OTAESNLHEIX YaCTEeH.

BOJ, ~ eiMHuua W3MEepPEeHNA CKOpPOCTH MOBGMTHOW Mepeaayn qumpmauuu.
16oa=16ut/c.

5 Flonkoe
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BLICTPOAEUCTBME — 0AMH M3 OCHOBHBIX napameTpos nw6oin IBM,
Moa GeicTpoasicTeeM NoHUMBIOT HEKOTOpOB YCPBAHEHHOE YUCNO MAalWHHBIX
KOMaHA, 8 TOM YMCNB BPUPMBTMYBCKUX ONBPALMH, BLINOIHAEMBIX npousc-
CopOM B BAuHMUy BpBMBHM (OAHY CBKyHAy). Mo ypoeHIo 6LICTpOAEHCTBYA
W ppyrum napameTpam 3BM penAtcAa Ha knaccel.

BBOJ, PEYEBO/ - esoas wHdgopmaumn 8 3BM cnosamn u ¢pasamu
HBMNOCPEACTBEHHO C roNoca C NOMOLbID MUKPOGhOHa U cnBUManbHBIX NporpamMm
pacno3HasaHuA peuu.

BEPCMA - 8apuaHT NOCTOAHHO COBBPWBHCTBYBMOW MPOrpammbl unu
onepaunoHHON CHUCTBMBL.

BUAEOTEPMUHAN — cm. ANCNIER.

BUAEOTEPMUHAN WHTESTNEKTYASbHbLIM - eugsoTepmunan, cogep-
Kawuin CO6CTBEHHLIB NPOUECCOP WM NBMATL, CMOCOGHLIB YAaCTUYHO 3aMEHUTL
UeHTpaneHblid npoueccaop.

BVHYECTEPCKUWI? HAKOMNUTESb — 3anomuKaowise YCTPOHCTBO GONbLOH
eMKOCTM Ha XKBCTKMX MAarHUTHBIX AWCKAX C© o6neryeHHslMn roNosKamu.
JMCKM © ronoBKamMM W YAacTbH® MexaHnaMma no3WLMOHMpOBAHWA BpMBTU3U-
poBaHbl, 6narofapA YeMy c6BCNEYMBATCA BbICOKAA NAOTHOCTL 3anuck, Manos
BpeMA [OCTYNa v BbICOKAA HafBMKHOCTb, COBPBMBHHMB “BMHYECTepbl” uMeloT
eMKOCTb B ABCATKW U COTHN mBra6aiT. Wupoko NpuMBHATCA B cOCTaes Nep-
CoHanbHbiX JBM.

BUPTYASNbHBIA ~ KaxywuiicA, Npu NOMOWM CNBUMBILHLIX CPEACTB
MOAEeNMpYeMbli Ha pBanbHoM 06GOpYACBAHWKM W MPBACCTABNBHHLIA B pacno-
pAXBHMB, Hanpumep, suptyanbHaa JBM, supTyanbHasa oneparMBHas namATb.

BUPTYASIbHLIA JUCK — peanuayemblii NporpammHo 8 oneparveHoi
NamMATH HaKONUTENb, abpatileHne K KOTOpOMy NPOM3BOAUTCA KaK K pBaNLHOMY
AaucKoBomy 3Y. OT/MYaeTCA NOBLIWEHHLIM GLICTPOAEHCTBMBM, HBGONbWONA
BMKOCTbI0 M CBOWCTBOM NONKOHA NOTEpu MHGOpMaLMK NPy OTKITIOYEHWH NUTaHWA.

BUPYC KOMMNLIOTEPHbIA ~ HeGonbwan (0,5-3 K6ait), cnoxuas, Twa-
TBNLHO COCTABNBHHAA W ONACHAA NPOrpamMma, KOTOpaA MOXBT CaMOCTOATENbHO
pa3MHOKaThCA, NBPEHOCHTL CBGA HA AUCKM M AWCKETLI, MPUKPBMNATLCA K YY-
MM NPOrpaMmam M NeBpsaasarbcA no caTH. O6LIMHO Co3aBTCA ANA HapyLEHWA
pa6oTel KOMMLIOTEPOB PasfyHbIMKM crioco6amk — OT ”6e306MaHOK” BBHIZAYM
Kakoro-nu6o coobueHuA A0 cTupaHuA ¢aknos v U3uYeckKoi NOpYM XKeCTKoro
avcka, BoliABneHus “BMpycos” W “neusHus” uHguuuposaHHeix ¢ainos ocy-
WeCTBNABTCA pa3sHbiMM MBTOABMM, B TOM YMCNB CMBUMANbHHIMW aHTUBHMPYC™
HbIMM NparpaMmmamu.

BHEWHEE 3ANOMWHAKLWEE YCTPOMCTBO (B3Y) — cm. 3ANOMK-
HALWEE YCTPOWCTBO BHEWHEE.
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BHIBOJ, PEYEBOW — sbieoa uHpopmauum u3 IBM 8 Bue 3BYKOB Yeno-
BBYECKOW pEYH, UMHTUPYBMBIX C MOMOIUBK NPOrPamMM M 3NEKTPOHHBIX YCT-
pOACTB = CHHTB3aTQpoB.

BBMWCSIEHMA C ABOMHOM TOYHOCTBLID —~ BhINONHEHWE apudmeTH-
YBCKMX OMBpauuii HaA YuCcnamu C yABOEHHbIM YUCNOM pe3pAace. Kak npasung,
6bicTpogeiicTens OBM Ha Takux onepaumAxX B HBCKONBKO PB3 HMXE, YBM NPy
BbIMMCNBHUAX C O6bLIYHON TOYHOCTBH),

BLIYUCITEHWA C MITABAIOWER TOYKOW (ANATON) - "nnasawowan”
apupMeTHKa — BLINONHBHUB ApU(METHYBCKWUX ONBPauWi Haa yuchamm, npep-
crasheHHbiMu 8 ¢GopMB C nnasewwed TOYKOW, T.B. B HOPMANM30BAHHOM
BHYTpEHHEM NPeACTaBNEHMM, NPU ITOM B MPOUECCB BLINONHBHWA OnNepaunk
aBTOMaTU4YECKU MBHAETCA MacwTab Yucna TaK, YTO KONMMYECTBO 3Havawmx
uMp OCTaBTCA NOCTORHHBIM. Tem cambiM OBEecnBYMBAEeTCA OAMHAKOBAA
TOYHOCTb B WHPOKOM AMana3cHe 3HayeHwi. B npocTiix ABweebix npoueccopax
(hanpumep, 8 OCHOBHBIX MuMkpanpoueccopax GonbwuHcTsa MNIBM) “nna-
sawiwan” apupmeTHKB OTCyTCTBYyBT. B 3TOM chnyyas OHa nporpammHo Mo-
NBNMpYETCA Ha OCHOBB ApYrvX ONBpauMid, 4YTO CylleCTBBHHO cka3blBaeTcH
Ha GLICTPOABWCTBMM MpU pelWeHWH 3a4a¥  BLIMMCNMTENbHOrO Xapakrepa,
60 WCNONb3yBTCA AOMNONHUTBABHLIA, TaK HA3bIBAEMbIA MaTeMaTUyBCKHIA
conpouyeccop.

BbIYUCNEHUA C dUKCUPOBAHHOR TOYKOM (BANATOM) — ebinonxexvs
apupmMeTHyeCKHxX anBpsuMi HaR YHCNRaMK C (PMKCUPOBAHHON TOYKON (3anATok),
KOrpa MONOXBHMB TOYKW, OTABNAWLWBA APOGHYH 4acTb OT 1BNOW, OCTAETCA
NoCToAHHbIM. OTNMYAETCA MOBLIWBHHLIM 110 CpasHeHW C “nnssaiiysi”
apnuhMeTHKOH GbICTpoaenCTBHEM.

FEHEPATOP IPOrPAMM — cneBumanbHana nporpamma, nNpeaHasHayeHHaa
AR (GOpMUPOBAHUA HBOGXOAMMON MONbL30BATBNN MOAWGUKBUMM NpOrpamMbl
onpeaBnNBHHOrQ Knacca.

FEHEPATOP CHYYAMHLIX YUCEN — HBcTporoe HassaHue HBGONbWOK
nognporpaMmel (Npoueaypbl), pawiuei Ha kawjoe obpauleHve oyepeaHos

[UrAGAWT [[6aimy GB] — o6bem namATu 8 23 = 1073741824 Gaur,
wnu 1024 M6aiit.

rOSTIOBKA MATHUTHAA ~ ycTpodcTeo anA 3anucu MHGopmauwu He mMar-
HUTHBIX HocuTBNAX. NpeAacTaBnAeT co60W MarkMTONPOBOA C 3a30pOM W pacno-
NOXXBHHLIMM Ha HeM ynpaBlAWMMK 06MOTKamu. [aGaputbl COBCTBEHHO
FONCBKA Q6LINHO HB NPBBLILAKT HBCKONBKUX MM,

FPAOUKA MAUWKMHHAA ~ Bocnpou3seasHWe BbIBOAUMOH u3 IOBM MH-
thopmaunm 8 Buae rpegMKOB, YBPTBXXEH W PeanucTHyHbIX M3obpaxeHni Ha 6Gy-
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Mare unu skpaHe rpagmueckoro Aucnnen, Nonyyaembix Ha OCHOBE Pa3ninyHbx
¢HM3nvecKnx NpuHUMNOB. K MawnHHOI rpadmuke OTHOCAT TaKke NporpamMmMHbie
CpeAcTBa NOCTPOEHUA W306paKeHuii.

AAHHBIE - npepcTaBneHne BCeBO3IMOMKHON MHGOpMaumK B BMAE, NO3ag-
hAloWeM aBTOMaTH3IMpOBaTh ee c6op, xpaHeHue U o6paboTky 8 3BM. JaHHble
MOryT BbipaxatbCA Habopom 3HakoB, UMbp, TEKCTOB, u3obpaxeHuih. B yaor-
HOCTH, B KBYECTBE AaHHLIX MOTYT BLICTYNaTh M TEKCTHI NPOrpamMMm (No oTHo-
WeHWI0 K TPaHCRATOpY, Hanpumep). Pa3nuyaloT faHHble BXOfHbLIE W BLIXOAHbIE,
HO C pa3BUTHEM BLINMCAMTENbHOK TEXHUKK 3Ta Pa3HKLa NOCTENEHHO MCyedaeT:
OfHU ¥ TE e faHHLIe MOrYT GbiTb BXOAHLIMU @ OHOM CAYYae W BUIXOAHLIMU ~
B APYrom.

AAHHbIX NEPEJAYA — 0bnactb 3fEKTPOCBA3M, NOCEAWEHHAA nepefiave
MHbOPMaLKK, NPeACTABAEHHOH B (hOPMANM30BaHHOM BUAE W MpefHa3HAYeHHO
Ana ee o6paboTku ¢ nomoubio IBM. Mepefavy ocywlecTenAioT no TenerpagHuim,
TeneOHHLIM MAM CNeLManbHO CO3AAHHLIM LA 3TOrO KaHanam CBAIW. BmecTe
C KOMMbIOTEPHOH# TexHUKOW KaHanbi nepefayn [iaHHbiX ABRAKTCA anNapaTHOM
OCHOBOH MHGOPMAUMOHHLIX, YNPABRAIOWMX W  BHINMCNUTENLHBIX CUCTEM.

DAHHbIX PEAAKTUPOBAHWE — npeobpa3oBaHWe COREPXaHWA faHHbix,
GOpMbl UX NPEACTaBNEHMA M PACMONOXEHWA K BUAY, YNOGHOMY ANA MCROMb-
30BaHWA, Hanpumep, pefakTUpoBaHWe TEKCTa AOKYMEHTA.

DAHHbIX TUMN = cCoBOKYNHOCTL CBOWCTB, xapaKTEpHbix ANA HEKOTOpOro
Habopa fiaHHLIX, OfNpefenAlowans MHOXECTBO 3HaveHW#d, KoTopble MOoryT
NPUHUMBTL 3TH faHHbIe,

DATYUK CNYYARHLIX YUCEN — cm. TEHEPATOP CIYYAPHbIX YWMCED.

JEMOAYSIAUMA — u3snevyeHMe M3 NPUHATOrO MOAYAMPOBAHHOrO CMr-
Hana wmoaynupylowero curHana, npeacrashawwero coboit uHbopmaumio.

ANATIOTOBbIN PEXUM — pexum OBWEHMA NoOnb3OBaTenA C 3BM, npu
KOTOPOM KaXfblid 3afNpoC MONb3OBaTENA BLI3LIBAET HEMEANEHHYI0 OTBETHYW
peakumio MawuHbl. B guanorosom pexume O6biNHO paboTalT TEKCTOBbIE
W rpadmyecKue pelaKkToph, UHCTpyMeHTanbHbie, UrpoBble U MHOrUe ppyrue
NporpamMmbt.

OWTUTANIEP (KOAWPYRIMIA NMAHLET) - ycrpolicTeo BBOga rpas

$UYecKnX faHHbIx BEKTOpHOro Tuna (yeprex, cxema, NnaH).
. ANCK MATHWUTHBIA — ToukmMi AMCK M3 HemarHWTHOro Marepwana,
MOKPHITLIA C OAHOW MNW fABYX CYOPOH ChoeM ¢heppoMarHMTHOro Beu\eCTBa.
Unthopmauna 3anucbiBaetcA (CUMTHIBAETCA) MarMTHBIMM rONOBKAMM Ha KOH-
LEHTPUYECKHUX JIOpOXKaX fpU ero BpauieHun. MOMCK HYXHOW AOPOMKM OCY~
WecTBNAETCA CMEUWEHNEM rONOBKK MO paguycy f[UCKa.
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AUCKETA (AUCKET, ¢NOMNU-AUCK) — Hocutens uHpOpMaumM B BUge
FUBKOro MarHWTHOrO [MCKa, 3aKNIONEHHOro B HEpa36opHLIA ruGKUA  unu
NONyXecTkMA NNAcTUKOBLIA Kopnyc. OyeHb WMPOKO ucnonb3yetca 8 N3BM
B KayecTBe feweBoro CMEHHOro HOCUTENA NPUEMNEMOR €MKOCTH.

AUCKOBOJAI — pa3roeopHOe HAauMEHOBAHWE HAKOMMTEAA HAa CMEHHOM
MarHuTHOM pucke (6e3 HOCUTENA MHGOpMaLMK).

AVCITIEA - ycTpoicTBO BM3yanbHoOro otobpametul uHhopmauun. Bu-
MONHAETCA B OCHOBHOM Ha 3NEKTPOHHO-AyyeBbix Tpybkax (KMHecKonax),
HUAKOKPUCTANNWYECKUX, Ma30pa3pAfHLIX MAKM NNa3meHHbIx NaHenax. Jucnneu
MN3BM obbiuHO CoBMeWamT andaBUTHO-UMGPOBOR W rpaMyeCcKuid peXumbt.

AVCNINEN ANOABUTHO-UMOPOBON - pgucnnei AnA  otobpaeHua
TONnbko antasUTHO-UNGPOBOA (TEKCTOBOMH) WHGOPMaLMK.

ANCMIENA TPAOUNECKUA — ancnnei AN BbiBoAA rpadMKos, PUCYHKOB
W Apyrux M3o06paxeHuid HapAfly C TeKCTaMM.

AOCTYN - npoueAypa yCTaHOBNEHMA CBA3M C 33aNOMMHAIOWMM YCT-
poﬁcraowl 3BM nnA YTEHWA MAM 33NUCK NOPLMK JAHHBIX.

APAVBEP - 1) nporpamma, peanuayiowjan o6MeH faHHbiMK Mexay oc-
HOBHO# W BHEWHEH NAMATLIO WAKM YCTPOWCTBAMM BBOAA-BLIBOAA; 2) MpocTas
TeXHONOruueckan MporpaMma, WCNONb3yeMana NWWb AAA OTRAKW WM TECTW-
poBBHUA NoaNporpamMmbl (Npouegypbl).

DXOWUCTUK - YCTPOWCTBO A1A PYYHOro ynpaBneHUA ABUIKEHUEM Kypcopa
Ha 3KkpaHe pucnnen. BuiNONHAETCA B BUAE PYYKH MNM CTEPHHA Ha MOACTABKE
¥ HeCKONbkMx KHOMNOK, OTKNOHEHHE PYYKN OT BEPTUKANM NPUBOAUT K CMEWEHMIO
Kypcopa B COOTBETCTByloweM HanpasneHuu. Cm. terxe MAHUNYNATOP
"Mblillb”.

EAMHAAR CUCTEMA 3BM (EC 3BM) - cemedCTBO ApOrpamMMHO-COB-
MecTUMbIx IBM TpeTbero noKofieHnsa, ob6befuHAluee pAg mofened eguHon
APXMTEKTYPbl C NPOU3BOAUTENBHOCTBLIO OT HECKOAbKMX ThICAY JI0 HECKOMbKUX
MUNAWOHOB Onepauuii B CeKyHpy. OGLMpHaA HomeHKnarypa nepudepuitHbix
YCTPONACTB M CTaHRAPTHLIA MHTEPdERC NO3BOAAIOT CO3/aBaTh BbIYUCANTENbHBIE
cUcTeMbl pa3nuyHoi KoHgurypauwu. boratoe nporpammHoe obechievenne
B CovEeTaHUN C pa3Hoo6pa3HbiMK TEXHMYECKWMKU CPEACTBaMMU CO3AaeT YCNOBUA
ASIA WHPOKOrO KPyra Hay4yHO-TEXHWYECKHX, SKOHOMMUYECKHX, YRpasneHYecKnx
n apyrux 3apay. B Hactoruwee spemn Bbiftyckaiotca IBM tpeTheid ouepeau
EC 1036, EC 1046, EC 1066 c ynyulEHHbIMU TEXHWUKO-IKOHOMMUYECKHMK M
IKCANYATAUMOHHLIMK  xapaKTepucTHkamu. Pa3pabGoTKy ¥ CcepuiiHoe npous-
BOACTBO MpOrpamMMHbIX M TexHuyeckux cpepctes EC 3BM ocywectsnaior
Bonrapuna, Benrpun, AP, MNonblwa, Yexocnosakua, Pymbitna u CCCP.

133



EMKOCTb 3ANOMUHAIOULErO YCTPOUCTBA — HauGonbwee KONMYEeCTBO
WHGOPMaLMK, KOTOPOE MOXHO ORHOBPEMEHHO XpaHWTb B 3aNOMMHAIOLEM
yCTpOWCTBE. YHaue BCero M3IMepAeTCA YUCNOM 6aiT M NPOM3BOAHLIX EAMHWLL
(KunoGaiit ~ K, Merabait — M).

3AIPY3UMK — obcnyxupalwoiwad nporpamma AnA BBOAA (3arpyskW) pa-
6oyel Nnporpammel B ONEPaTueHyio NamaTb IBM (Kak npaBuno, ¢ MarHUTHOro
Aucka). B dyHKUMM HEKOTOPLIX 3arpy3YMKOB BXOAMT NpeaBapuTenpHaA c6opka
NpOrpamMmMbl U3 OBLEKTHBIX MOAYNei.

3AMACb B OnepaunOHHOM CUCTEME — OflHA M3 OCHOBHbIX (HOPM npepg-
CTaBNEeHUA MHCOpMauMM NpY ee BBOAE-BbLIBOAE. Yaue BCero OAHOW 3anucu
cOOTBETCTBYET OfjHa CTpOKa TeKcTa.

3ANOMUHAIOULEE YCTPOWCTBO (3Y) — ycTpOWCTBO gnAa 3anucK, xpa-
HEHWA M Bbigayu No 3anpocy MHGopmauwu B IBN M cucTemax 06paboTHM
DaHHbIX, COCTOMT M3 HaKkonuTena (COGCTAEHHO 3anOMMHalowen cpefabi U npu
BOA3, o6ecneynBalowero AoCTyn K OTAENbHbIM €€ y4acTKam), 6N0KOB npuema
AaHHLIX, 3aNUCK, BLIGOPKK, CYMTLIBAHWA, BLIKAYM W YCTPOWCTBA MECTHOrO
ynpaeneHua. K 3Y OTHOCATCA ONepaTWBHOE 3anOMMUHalolWee YCTPOWCTBO
(O3Y — ocHOBHaR, UMK onepaTMeHaA namAT, 3BM), BHEWHHe 3anomMuHalowme
ycTpoiicTea (B3Y — HakonuTenM Ha MarHMTHbIX AMCKAX W NEHTax) M gap.

3AMNOMUHAIOWLEE YCTPOMCTBO NOCTOAHHOE (M3Y) — 3Y ¢ Hemsme-
HAEMLIM B Mpouecce 3kcnayaTaumM WHGOPMAaUMOHHBIM coaepXumMbiM. Cno-
COGHO COXPaHATb faHHLIE NPU ANMTENLHOM OTKMIOYEHMH NUTaHWUA,

3ANOMUHAIOUEE YCTPOMCTBO NOCTOAHHOE MPOrPAMMWPYEMOE
(MN3Y) — 3Y, B KOTOpOE MHGOpPMAaUMA 3aHOCMTCA CaMMM TNONbL30BaTENeM
OfHOKPAaTHO B Hayane 3KCnnyeTauuM¥ M NOCNEe 3TOr0 He MEeHAETCA.

3ANOMUHAILEE YCTPOWCTBO, NOCTOAHHOE MEPEMPOrPAMY-
PYEMOE - 3Y, uHthopmauus B KOTOpOe 3aHOCMTCA MHOIOKPaTHO NOnb30Ba-
Tenem, HO BpEMA 3aNUCH 3HAYMTENLHO NPEBLILAaET BPEMA CYUTLIBAHKA, 3anuch
OCYWECTBNAETCA cneunanbHbiMK cpeacTBaMu. CoxpaHAET faHHbIE NpU OTKIO-
YEHHOM NHUTaHWK,

3ANOMMHAIOULEE YCTPOWMCTBO CBEPXOMEPATUBHOE (CBEPXOTIE-
PATUBHAA NAMATbL, CO3Y) - 6uicTpogeicTByiotiee 3Y, npumeHAemoe
B KayecTBe perucTpOB NpoLeccopa ANA BPEMEHHOIO XPaHEHWA 4acTO MCNOnb-
3yeMbix A3HHBIX 11 KOHCTaHT. EMKOCTb CO3Y BO MHOrO pas MeHbLUe eMKOCTH
o3y.

3ANOMMHAIOLLEE  YCTPOMCTBO C MNOCHEAOBATESIbHHIM BOCTY-
NOM = 3Y, B KOTOPOM AOCTYN K y4acTKaM 3anomuHalowei cpegbl OCYyLecTBNA-

€eTCA NocnefoaaTencHo OfuMH 3a Apyrum. TUNMYHLIA NPeAcTaBUTEeNb — HaKo-
NUTENb HAa MarHWTHOI NeHTe,
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3ANOMUHAIOLLEE YCTPOMCTBO C NPOU3BOJIbHEIM LOCTYINOM - 3Y,
B KOTODOM BO3MOXEH HEemeAneHHbId AOCTYN K nioGol AYelKe namATu.
Npumep -- O3Y.

3ANOMMHAIOUEE YCTPOWCTBO C NPAMBIM AOCTYINOM — 3Y, B KO-
TOPOM BO3MOXKEH GbICTpbIA ZOCTYN K NOBOMY y4acTKy 3anOMUHAaIoWe) Cpefbl.
THNWYHLIA npepcTaBuTENb — HAKONMTENL HA MArHUTHOW NEHTe.

3AUMTA WHOOPMALIMM — npepoxpaHeHue fAaHHbix ¥ Nporpamm o
HepaspelweHHOro (HECAHKLMOHWPOBAHHOr 0) MCNONb30BaHUA.

WUrPbl  KOMMBIOTEPHBLIE — 6ONbWOM Knacc WrpoBbIX NporpaMmm  AnA
ONHOrO WNM aByX napTHepoe. Hepeako BTOpbIM NapTHEPOM BLICTYNaeT
cama nporpamma.

WIEHTUOUKATOP — o6o3HaueHue (HaumeHORaHue) o6bekToe (nepe-
MEHHbIX, MACCHBOB, METOK M fip.) B A3bIKax NporpaMmupoBanua. B nocneaHee
epeMA ANA 3TUX Xe Lienei yawe NpumeHAETCA Gonee KOpOTKMI TepmuH UMA.

WHTEPNPETATOP — ogwH M3 BMAOB NpOrpamMmbi-riepeBofuuka, obecne-
YMBaAloWEH NOONEpaTOpHLIA aHanM3 W TNCEBAOMCNONHEHHE WCXOAHOW nNpo-
rpaMmbi. B pesynbTate AeHCTBWUA MHTepnpeTaTopa O6BbEeKTHLIV KOf (MaWuHHEA
NporpaMMa Kak J3KBWMBANEHT WCXOfHOH) He CHHTEe3VpyeTCA.

WHTEPGEAC — COBOKYNHOCTb YHMGMUMPOBAHHLIX TEXHUYECKHWX M Npo-
rpaMmMHBIX CpefiCTB W NpaBun (cornawexuid), HCNONb3yeMbIX ANA CONPAXEHUA
YCTPOWCTE WAk FIPOrPamMM B BLINUCIIMTENLHOA CHCTEME UM MEXJy CHCTEMAaMK.

NHOOPMATUKA — HayKa O 3aKOHBX W METOAaX W3MEPEHWA, XpaHeHWA,
nepepaboTkM M nepepayu MHGOPMAUMK C NPUMEHEHUEM MaTeMaTuyeckux,
NpOrpaMMHLIX M TEXHWYECKMX CPeAcTB.

NHOOPMALMA — COBOKYNHOCTb CaefeHHRA (AaRHbIX), LMPKYNMPYIOLKUX
B obtyecTBe, GMONOrMYECKMX W TEXHHYECKMX CHUCTEMAX. Wugpopmayua npeg-
CTaBNAETCA B BUAE W30GpaXEHWH, TEKCTOB, 3BYKOBBIX M 3NEKTPUYECKUX CHI-
Hanoe u Ap.

KAHAJI — COBOKyNHOCTb YCTpPOWCTB, NpeAHa3HaueHHbIX ANnA nepeaasun
WHGOpMALIMK.

KAHAJI CBA3U — dmauyeckan cpesa, annapaTtHbie W B HEKOTOpbIX KaHanax
NpOrpaMMHLIE CPEACTBA NBpPEAain WHGODMaLMM.

KATANIO OAIMOB (LMPEKTOPUM) — WHGIOpMAUMOHHAR CTPYKTYpa,
cufiepxaillan CBBAEHMA O rpynne ¢aiinos, xpaHWMbIX COBMECTHO Ha OfHOM
HOCHTENE.
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KWUNOBANT (K) — enuHnmua mamepeHuA o6beMa nNamATH 3BM, pasHan
1024 GairTem.

KUNOBUT — eguHuua u3mepeHns eMKocTH MWKDOCXEM NaMmATH, paBHan
1024 6utam.

KOBOJ1 [or aHrn. co(mmon) b (usiness) o (riented) 1 (anguage)] -
A3blK NPOrpaMmmupOBaHnA BbICOKOIO YpPOBHA, OpPHEHTHpOBaHHBIH Ha pelueHne
3ajjlay 3KOHOMMYECKOro xapakrepa.

KO/, ~ coBoKyNHOCTb 3HaKOB (CMMBOSIOB) M cHCTEMA npasuy, NpU NoMoLm
KOTOpbIX MHPOPMAUHA MOXET 6biTb NpeACTaBREHA B BUAE Habopa 3Hakop
ANA nepefavy, 06paboTKu U xpaHEHuA,

KOJ, MAWMHHLIA — pBOMYHII KOfl, B KOTOPOM N0 cheunduyHbiM pna
AaHHoro cemeWcTBa J3BM npaBuMRnam KOAMPYIOTCR KOMaHAbI npoueccopa.

KOJA OBbEKTHUIA = Nporpamma, nepeBefieHHan TPAHCAATOPOM C MCXopg-

HOro A3biKa (naukg NporpamMmMMpOBaHKR) Ha A3bIK, GAN3KKA K MaLMHHOMY Kopy.

KOAUPYIOWMIA NIAHWET - cm. AUTUTANIEP,

KOMAHJIA - npesanucaHue, MHCTPYKUMR, onpefienflowan war BbINONHEHUA
nporpammel. COAEPXUT 0603HAYEHHE onepauuu, agpeca (MMeHa) onepaHgoB
M Apyrue NpusHaku. -

KOMAHIA MAWWHHAA - coBokynHoCTb 3NEMEHTapHLIX  [CHCTBWA,
BbiNonHAeMbIx OBM no obpaboTke uHOpMaLmm, Hanpumep, cpaBHeHHe,
RENEHUE ¥ T.f.

KOMAHJZ, CUCTEMA — nabop Bcex AONyCTUMBIX ANA fadHoi 3BM, one-
PaUHOHHOH CHMCTEMbI MM NPOrpaMMbi KOMaHf, NpeAnucaHmii.

KOMAHAHbHIA ¢AlN - CPENCTBO ANR NpeABApMTENbHOro BBOAA, COX-
PAHEHUA W MHOrOKPaTHOrO MCMONbL3OBAHMA MOCREROBATENLHOCTH KomaHg
Ananorosodl nporpammel. LMPOKO NpumeHRETCA B cucTemax 3NEKTPOHHbIX
-Tabnuy, CYBJ,, B ynpaenexnm onepauuoHHbIMU CUCTEMAaMM.

KOMNUNATOP - Nporpamma-TpaHCNATOp, BLINONHAOWAA NepeBof
Ha R3bIK MalWWHHLIX KOAOB NPOrpammbl, 3anNMCaHHOW Ha aNropMTMHUYECKOM
A3bikB. B peaynbrare pa6oTb KOMNUAATOpA CO3AaeTCA O6LEKTHLIK KOfl.

KOMNUIATOP AVATIONOBbIA — eapuanT KomnusATopa, fonycKaiowmi
B MPGLIECCE TPaHCNAUMM OSLIEHHE C NONb30BaTENEM (aBTOPOM Nporpammbl).

KOMIMUIATOP ONMTUMU3UPYIOUUIA — BapuaHT KomnunrTopa, npefoc-
TaBNAWHA IONLIOBATENO LIMPOKME BO3IMOXKHOCTH ANA OTRAAKM Nporpamm
(vanpumep, nowaroBoe BhNONHEHMe, BU3yaM3aUMA NEpEMEHHLIX B XOfe
MCNORHEeHKA, Bbifjaya NoApPOGHBIX COOBWEHNA NpU NIOGEbIX HapylweHnAX, npu-
BOAALMX K NpEKPaLLEHU0 BLINONHEHMR NPOrpammbl M gp.). OTRagoYHLH
KOMMNUNATOP CHHTE3WpyeT HeadPeKTUBHLIN O6LEKTHLIN Kof. '

KOMMBbIOTEP — cuHonum SBM.

KOMMBIOTEP NEPCOHAJIbHBINA ~ HeGonbwan no pasmepam (HacTonbHas)
M CTOMMOCTH (No CpasHennio ¢ Gonbwmmu 3BM) yHMBepcanbHan MUKpOIBM,
NpenHa3HaueHHan ANR WHAWBMAYANbHOrO MCNONb30BAHMA,

KOHCTAHTA - npoctoe gaHHOe (umucno, cTpoka cumBonoB), KoTopoe
B XOA€ BbINONHEHVA NPOrpaMMbl MMEET TONBKO OfIHO HEM3MEHHOE 3HAYEHWE.
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KOHTPONJIEP - ycTpoiCcTBO YnpaBsieHua nepegaveli faHHbIx.

KOHOUT'YPALIMA 3BM — COBOKYNHOCTb OTAENbHLIX GNIOKOB M YCTPOHCTB,
obpasylowmx 3BM onpepeneHHod MOWHOCTH M Ha3HaueHuA, flof 6a30BOi
KOHQMrypauue#d NoHMMaT MUHMManbHbIK  Komnnekt 3BM, [0OCTaTOWHbI
ANA ee HOpManbHOro ¢YHKUMOHMPOBaHKA.

KPOCC-KOMNUIATOP ~ KoMNMNATop, OCYWECTBRAIOWMIA NepeBog
NporpaMMbl C UCXOAHOIro A3blKA HAa HekoTopod 3BM B 06beKTHbIW Kop JBM
Apyroro tuna,

KYPCOP - cneunanbhbiii 3HaK (B Buge NPAMOYronbHMKA, KPECTHKA,
CTpeflky, W3MEHEHHOro useTs ¢OHa M Ap.) HA 3Kpaye AMCNAER LNA yKa3aHuA
onpefieneHHbIx (aKTUBHbIX, TEKYWMUX) NO3NUMIA MAM INEMEHTOB.

JIEHTA MAMHUTHAA - HocuTens MHOpMauuM B BUAE NPOYHOM IMEKOH
NEHTbl ¢ HaHECEHHbIM CNOEM MarHMTHOrO BELWEecTBa., [IPUMEHRTCH NEHTLI
pa3Hoii WHpKUHL, B KacCeTax M Ha Katywkax. OTnMyaeTchR Gonbloi EMKOCTbI,
REeleBU3HOW M HU3KOW CpefiHed CKOpOCTBI [OCTYNA K AaHHbIM.

JIEHTA NEPOOPUPOBAHHAR - 6ymaxHui HocuTenb wnHdopmaumy,
3anuchb Ha KOTOpbIH NPOM3BOAUTCA OBHOKPATHO NyTem Npobueku (Nepdopaumm)
OTBEPCTHA CTPOKAMM, PacnonoXeHHbIMM nonepek nepdoneHTH. Kamaomy
CMMBOJY COOTBETCTBYET CBOR KOMOMHAUMA oTBepcTuil. Hawbonee fetueBblif
¥ HaumeHee yfAOGHBIA HOCHTERb, NOCTENEHHO BLIXOAAWMK U3 yNOTpeGneHuA,
70 KpaWHed mepe B BbIYUCAMTENbHOW TEXHMUKE.

JIUCI = A3bIK NporpamMuMpoBaHuA ANR 06paboTKM  CNMUCKOB.

JIMCTUHI — pacnevatka wHopmauuM o pe3yAbTaTax TpaHCRRUMM, pe-
AaKTMpPOBaHUR (CBA3eH) M WCNORHEHMR NporpaMMbl. COAEPXMT UCXOAHBIH
TEKCT, Tabnuubl CCLINOK, AMArHOCTUYeCkWe COOGULEHMR, pesynbTaTul BbINON-
HewuR nporpammbl. C passutem 3BM yactota mcnonb3oBaHMR AMCTHHrA
Kak 6ymaXHoro AOKyMeHTa yMeHblaeTcH.

MAHUNYJIATOP “MbIIb” — He6omblwana MnacTMaccoBaRr Kopobka c
HECKOMbKMMM KHONKamm u kaGenem AnA NogcoeavHennR kK JBM, npegHasha-
YyeHHaR QMR ynpaBReHuMA Kypcopom. Haxkarmem KHONOK WMHMLMMDYIT BbINOM-
HEHHE OTMeYeHbiX Kypcopom (yHKUKH. LMpOKO NpMMEHAETCR KaK [oNonHu-
TenbHoe BHELWHEE YCTPOHCTBO B NEPCOHANbHLIX KOMNBLIOTEPAX.

MAPKEP - 1) cneusanbubii 3HaK Ha HocuTene uHpopmauun AnA 06o3Ha-
YEHWR FpaHuLL, pacno3HaBaHuA xapaKTepa 3anMcaHHbIX faHHbix U T.A.; 2) To Xe,

YyTo M Kypcop.
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MACCUB B n3bike NpOrpBMMMpOBaHMA ~ COBOKYNHOCThL  OfHOTHNHEIX
3nemveuros AaHHbIX, MEIOLLWX OfHO obliee HaWMEHOBAHHE W PA3NUYAIWMXCA
B HEH MOPAAKOBbLIM HOMEPOM.

MALNHA BUPTYAJIbHAA ~ $YHKUMOHANLHLIA  3KBUBANEHT peantHol
OBM, KOTOpHA MORENMpYBTICA NPH NOMOWM TEXHWYECKHX CPEACTB M che-
UnanbHeIx Cry#ebHeIX nporpamm. Monb3osatent BupTyanbHod 3BM kak 611
MMEET B CBOEM €[WHONWYHOM DaCNOpAXEHUN MAaLMHY C ONPELeSNeHHBIMM
napaMeTpamu M pewaer Ha HeW 3aAaiy He3aBUCHMO OT APYrHxX NoNb3oBaTenel
NaHHOW peansHoi JBM.

MAWWHA BbIYUCITMTENIBHAA OBUENO HA3HAYEHWA — 3BM gna pe-
WeEHWA WHPOKOrO Kpyra Hay4YHO-TEXHUYECKMX, IKOHOMMHECKMX M  Apyrux
3apay. 3TUM OHA OTAMYAETCA OT cneuanwauposaHHon JBM, NpegHasHaueHHoH
JLNA peLWeHnR 3aa4 0gHOro TWNa. B gaHHOW KHWre NgeT peyb TONBKO O MALMHaX
o6Wero HasHavyeHua.

MEFABAAT ~ emuHuua namepeHua obbema namaTH 3BM, pasuan
1024 K6a#Tam.

MEHI0 KOMAHAHOE ~ cnWcok ROCTYNHEIX NONbL3OBATENI0 KOMaHg,
YHKUMHA, AEHCTBUH, NOABRAIOWMIACA HA 3KpaHe awcnneR Ana BuiGopa. Ogw
M3 NONYNAPHLIX CNOCOGOB pBanY3auMM AManora.

METKA - 1) cneuvanbHas KOHCTPYKUMR B aNrOpUTMWYECKOM A3LIKE,
chyxawas ans o6o3HaveHnn onepaTtopa; 2) uHhopmauun, wim 3TWKETKa (label ),
NO3BONAKLWAA ONEPAUMOHHON CcUCTEME Pacno3HaTb Gain M Hocutens (ToM,
CMEHHBIW AWCK) AaHHbIX.

MUKPOAMCK MAMHUTHBI TUBKUA (MUKPOJUCKETA) ~ gwcketa
anametpom 89 MM M MeHee.

MUHU-ANCK MATHUTHBIA TUBKUIA (MUHW-AUCKETA, AWUCKETA) ~
MarHWTHLIA guck AnameTpom 133 mm.

MUKPOMPOUECCOP ~ apudMeTHyeckoe # NOrMyeckoe YCTPOHCTBO,
BbINONHEHHOE Ha NONYNPOBOAHWKOBBIX WHTErPanbHLIX CxXemax, 4acto B Buae
opHo BUC. UcnonbayeTcA B KayecTBe fNaBHOrO KOMMOHEHTA B COCTaBe
MUHK- 1 MUKPOIBM,

MUKPOCXEMA UHTEMPASIbHAR (UC) ~ MUKPOINEKTpOHHOE w3fenwue
B NNOCKOM NAACTMBCCOBOM WK KEPAMWYECKOM KOpNyce C METaNIHMYECKWMH
BHIBOAaMY, BLINONHAKLEE onpedeneHHyl ¢GyHKUMIO Npeobpa3oBaHnA WMHGOP-
MauMM 1 WMEKLLEE BbLICOKYID NAOTHOCTbL YNAKOBKW 3NEMEHTOB.

MUKPOCXEMA WHTEMPANIbHAA BOMBWON CTEMEHU WHTEMPAUMM
(BUC) ~ UC, comepxallaR OT HECKONbKWX COTEH A0 HECKORNbKWX THICAY 3fe-
MEHTOB §#f KOMIOHEHTOB.

MUKPO3BM (MUKPOKOMIbIOTEP) — 3BM, cocroAwias W3 muKponpo-
ueccopa, YCTpoHCTB BBOZa-BbIBOZA W 3aNOMHHAHHUA HHOOPMAaUMK, YNPaBAEHNA,
OpHWeHTWpOBaHa Ha peleHWe CpaBHWTENbHO NpOCTbIX 3ajay. OThAMyaeTcA
Manbimy rabapyuTamMy M CTOWMOCTbIO, NPOCTOTOH 3JKCNNyaTaumy » oBCRYX M
BaHWA, BbLICOKOW HAEXHOCTHIO.

138

MUHN-3BM ~ goCTaToyHO MOWHAEA BHLIYUCNMTERBHAR CHCTEMB, B COCTBB
KOTOPOH BK/IOYAWTCA pasHoobpa3Hbie B3Y W ycTpoicTBa BBOfA-BLIBOAA.
OTnMYalnTCA  YMEPEHHBIMKW  XapaKTEPUCTUKAMU W CPaBHHUTENbHO  HW3KOMH
CTOWMOCTHI0. HeuGonee mowHble ¥3 mMuHU-OBM nocrnegHwx BrINyckoB npe-
BOCXOfIAT 1O OCHOBHBIM fapamMerTpam cpeghie u paxe KpynHeie 3BM BToporo
¥ TPETbero NOKONEHWA.

MOJEM - ycTpoWcTBO, COCTOAWlEE M3 MOAYNATOPa M JEeMORYNATOpa.
lpumeHneTcA B KavecTBe aganTepa AnA CBA3W NepcoHanbHbix 3BM mexay
CcOG0H NO TenethoHHHM ITHHUAM,

MOJYJb UCXOAHLIA B NporpamMmMupoBaHut — NPOrpaMMHBIA  MOAYIb,
NpeAcTaBnesHbli Ha anropwTMWYECKOM R3wiKe. Hanpumep, noanporpamma
Ha OGopTpake.

MOJIYJIb OBbEKTHBIA — nporpamMmHBIi MOJYNb, NONYYEHHLIA B pe3yrnb-
Tare TPAHCNALMM WCXORHOrO MOZYNA.

MOJY b NMPOrPAMMHbBIA ~nporpamma unm noanporpamma (Npouegypa),
MCNONB3YEMAER KaK COCTABHAR YacTb APYrux NnporpamMm NH60 CaMOCTOATENLHO.

MOAYNATOP — ycTpoiCTBO, OCYWECTBRRIOLIEE MOALYNALMIO,

MOAYNAUUA - w3ameHenWe nNapaMeTpoB HEKOTOPOro (M3InNYecKoro
npouecca (curHana, nepeHoCAWEro HHHopMaumio) B COOTBETCTBHY C TEKYLUWMK
3HaYEeHWAMH NepefaBaemMoro curHana (mogynupylowero, NpeacTasnAKLEro
Cco60W KOAWPOBaHHYID WHhopMauuo).

MOHUTOP — 1) To xe, 4TO gucnneis; 2) peangeHTHaa nporpaMma onepa-
UMOHHOW CWCTEMBI, NOCTORHHO NpUCYTCTBYlWaR B O3Y # oCywecTBRAWaA
onepaumy ynpaenenva 3B8M » o6MeHa C BHEWHWMH YCTpoRCTBaMH.

HAKOMUTENb HA TMBKOM MAMHUTHOM AUCKE (HFMJ) — manoraba-
pHUTHOE BHEWHEe 3anomuHawllee YCTPOHCTBO, B KOTOPOM B KAuecTBE HOCH
TenAa wHHOpPMauUW WCNONb3YETCA AWCKeTa.

HAKOIMUTENb HA MAMHUTHBIX AUCKAX (HMJ) — BHewHee 3anomu-
Halowee YCTpOWCTBO NPAMOrO ROCTYNAa G NOABWXHLIM (BPalLaloWMMGCR) 3anc-
MHH3WHUM 3NEMEHTOM, B KayecTBe KOTOpPOro NPUMEHRIOTCA CMEHHbLIE
¥ HECMEHHBIE XECTKHE WNW TUBKNE AWCKW,

HAKOMUTESb HA MATHUTHBIX AUCKAX TUNA "BUHYECTEP” (HAKO-
MATESb HA XECTKUX MATHUTHBIX AUCKAX) — com. BUHYECTEPCKWIA
HAKOMUTENb.

HAKOMUTENMb HA MAMHUTHOMW SIEHTE (HMJT) ~ BHewHee 3anomu-
Hawwee YCTpORCTBO NOCNEAOBATENBHOIO [OCTYNA C NOABMXHLIM HOCHTE-
nem — MarHWTHOW REeHToF. YacTo ANA KPaTKOCTH HA3LIBAT MAarHWTOGOHOM,
B npocTeiwumx IBM B KayecTBe HMJ1 Hepegko MCNONb3ylT GHITOBLIE MarHu-
TOGOHHL.
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HAKOTUTESIb HA CMEHHOM ONTUMECKOM AUCKE (HCOA) ~ ycrpoi-
CTBO BHEWHEH NaMATU CO CMEHHLIM ONTO-MarHUTHBIM AUCKOM MHOroKpaTHo#H
3anucn. Tabaputel HCOZ ¢upMbl Canon paasbl nonHosbicoTHOMY 133 Mm
HIMA, a pasmepbl caMoro onTuyecKoro AUCKa eMKocCTbi 256 M6Gaiit 6nuaku
K pasmepam MuHU-fUCKETH. Bnepeble npumeHeH B kavectse OCHOBHOro
BHeWwHero 3Y B HactonbHoi MIBM NeXT.

HOCHUTENb AAHHbIX (MHGOPMALIMK) ~ ycrpoiicTeo mnu $HU3nvecKan
cpena ANA XpaHeHWs B onpepeneHHol topme pasnuuHod  wHBOpMaLmy,
OcHoBHbIE XapaKTEpPUCTHKM HOCUTENEX: NNOTHOCTb 3anuCH M CYMMaPHbIHA
06bemM, AONroBEYHOCTb, HANEKHOCTL W NPoCTOTa 3anMCH-CYMTLIBAMUA, BO3-
MOXHOCTb MHOrOKPaTHOW 3anucH.

OBECNEYEHME ANMAPATHOE - COA0KYNHOCTb TEXHUYECKUX KOMMO-
HeHToa OBM uny BLINMCAUTBILHON CUCTEMBL.

OBECNEYEHWE MATEMATMYECKOE — KoMnnexc NporpamMMHbIX CpejicTa,
PEANU3YUMX pasnnyHbie BbIYMCNMTENbHLIE MeToaul. MpeXge maremary-
YeCkum obecreverrem HaspiBanu BOOGWE MOGLIE nporpamMmel gns 3BM.

OBECNEYEHWE NPOrPAMMHOE - COa0KYNHOCTL MporpamMm  obilero
NPUMEHEHHA ~ ONEPaUMOHHBIE CHCTEMDI, TPAHCNATOPLI, GUGNUOTEKK MaTema-
THyeCkux nopnporpamm, CYBJL u mHorve npyrve nporpammbl M ux KOMIM-
NeKCel, NOCTABNAEMLIE KaK B cocTaBe JBM, Tak M He3aBUCUMO.

OKHO - gopmupyeman Ha 3KpaHe AUCNNEA MPAMOYrofibHaA pamKa,
B KOTOPY!0 N[OMELLEHO MHOE N0 CPABHEHNIO G OKPYKAIOLMM (HOHOM COAEPIKHMOE.,

ONEPATMBHOE 3ANOMUHAIOULEE YCTPOMCTBO (0O3Y) ~ cm. 3ANOMUK-
HAWILEE YCTPOICTBO.

ONEPATHBHAR NAMATL - 1o xe, yTo O3Y.

ONEPAH/Z, ~ anemeHT paMHbIX, Hajg KOTOpbIM BLINONKAETCA Onepayus.

ONEPALIMOHHAA CHUCTEMA (OC) - cm. CUCTEMA ONEPALIMOHHAA.

ONEPALIMR BBOJA-BLIBOJA - peiictBus o o6meHy uHbOpMauued
mexqy O3Y W opHUM U3 YCTPORCTB BBOAA-BLIBOJA.

OMEPALIMA MAILIMHHAA ~ coBOKYNHOCTB RENCTBUH, BbINOAHAEMbIX
OAHOW KomaHpoi IBM.

) OTNALKA - npouecc BLIABNEHUA OWMGOK W UCNpaBNEeHUA Nporpammbl
Kak OAMH W3 3TanoB ee paspaboTku. [NA OBMEryeHWA W YCKOPEHUA OTNagku
NOML3YIOTCA CheuMantHbiMU 0TNAA0YHbIMKY MPUEMAMK U CPEACTaaaMM.

OTNALYUK ~ BcnomorarensHan nporpaMMa ANA OTNaAKW APYrux npo-
rpamm. OfecneyyBaeT pasHbie PeXHMBI WCTIONHEHMA OTNAXMBAEMON npo-
FPaMMbl, BBIAGET AWArHOCTUYECKYK WK(OPMauuio W NPOMEXYTOuHLIE pe-
3yfbTathh
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NAKET ZMCKOB - COBOKYNHOCTb MArHUTHBIX AMCKOB, UMEIOLLUX 06
Ban. UcnonbayercA B Ka4eCTBE CMEHHOrO MAM MOCTOAHHOrO HOCHUTENA WH-
¢opmaumu,

NAMATU 3AUMUTA - COaOKynHOCTb annaparHbiX M NPor PamMMHbIX
cpepcta B OBM, ofecneyvBanilan He3aBUCUMMOCTb JRAHHbIX ORHOW 3afayM
OT BO3MOXHOro paspylwawnilero anuAHWA Apyrod Npu mMHorosapasHow o6pa-
60TKE UHopMaLUK.

NAMATb BHEWHARA - namate OBM, peanusyeman 3Y Ha MarvuTHbIX
AVMCKax, nexTax, 6apabaHax, MHTerpanbHbix CXeMax U Ap.

NAMATL BHYTPEHHARA - namatb 3BM, KOHCTpYyKTMaHo 06beAMHEHHaR
C LENTpanbHbiM yCcTpOHCcTaoM (Npoueccopom) M OCYLLECTBNAKLLAA XpaHeHne
KOMaHA U flalHblx, HEOGXOAMMBIX ANA BbINOMHEHWA Nporpammbl.

NAMATb ONEPATUBHAR - 0CHOBHaA YaCTb BHYTpeHHe#d namatn IOBM,
peanuayeman O3Y u npepHasHayeHHan AnA BPEMEHHOIO XPaHEHWA NPOr pamMMbl
M AaHHbIX B NPOLECCE abiNONHEHUA apuMETUYECKUX U NIOFUYECKUX ONepaumi.
OCHOBHblE XapaKTEPUCTUKK ~ EMKOCTb W UMKN obpalyeHna (GbICTpOAeﬁSTBMe).

NAMATb CBEPXONEPATHMBHAR - cm, 3ANOMUHAIOUEE YCTPOUCTBO
CBEPXONEPATHUBHOE.

NACKAJIb ~ A3blK NpoOrpamMMHUpoaaHnA BbICOKOFO YPOBHA CO CTPOruMm
¥ NPOCTbIM CUHTAKCUCOM, NPelNIoXEHHbIX ero co3narenem H. Buptom nepao-
HayanbHo ANA uened o6yyeHWA NPOrpaMmMUpoaarilo, a BNOCNEACTaUU Hawep-
WHA NpPUMEHEHWEe KaK A3LIK CUCTEMHOrO # MNPUKNAJHOIO HAa3HAYEHWA,

NEPENAYA YNPABJIEHUA -~ OTKNOHEMWe OT NpAMoi NOCNEA0BaTENb-
HOCTH ablNoNHeHWA KomaHp B OBM. B A3bikax NporpamMMUpOBaHWA OHa 3IKBK-
BaNeHTHa nepexoay no meTke (onepatop GOTO) M BXOAUT HEABHBIM 3NEMEHTOM
B PAR APYrUX KOHCTPYKUMA (UWKA, YCNOBHbIA onepaTtop U Ap.).

NUKCEN [pixel] = MMHUMaNbHBIA 3NEMEHT W3OGPAKEHMA Ha aJKpaHe,
COCTOALYMIA U3 HECKONbKKUX [UBETHBIX] TOYEK U pacCMaTpuaaeMblit B NporpaMme
KaK oAiHa ToyKa onpepenerHon APKOCTU WAM OTTEHKA,

MJ/1 = A3bIK NPOrpaMMUpoaaHUA abiCOKOro YPOBHA, NPEAHa3HAYEHHbIH
ANA PELIGHHA WHPOKOro KPYra 3KOHOMHUYECKUX U HayyHO-TEXHUW4ECKUX 3ajpay.
OtnuyaeTcA M3GLITOYHOCTLIO U HEAOCTATOYHOW CTPOrOCTHI CMHTaKCMCa,
YTO 3aTPYAHAET €ro U3yyeHe ¥ OCBOEHWE, a TaKXe MPenATCTBYET CO3AaHWIo
HaAIeXHBIX NporpamMm.

NOACKA3KA - cm. NOMOULL,

NOANPOTPAMMA — ogopmneHHan No NPaeBunam A3bIKa 4acTh NPorpamMmbl,
UMenWan CaMOCTOATENbHOE 3HAYEeHWEe W AonycKawulana obpauieHue K Hen
U3 pasnuuHbiXx TOYEK nporpammbl. MmMeer UMA (MAEHTUMKATOp), Nepeyexb
napamMeTpoB U ux OCOGEHHOCTEW W COCTaBRAKIME TEno NOAMNPOrpPaMMbl
oneparopbl (A3bIKOBLIE KOHCTPYKUUM).

NOANPOTPAMMA CTAHAAPTHAA -~ noanporpaMma, cocTaaneHsa
TakuMm o6pa3om, ytobbl ee nerko MornM MCMonb3osaTe Apyrue nuua npu
peleHun 3anay onpepeneHtoro Knacca. CyulecTeylr oblumpHbie GUGNMOTEKM
CTaHAApPTHbIX MaTEeMaTU4EeCKUX MOANPOrpamMM, KOTOpble NPUMEHAITCA
NpY pelieHny BCean3MOoXHbIX HayyHO-TEXHUYECKUX 3afiav.
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NOJL3OBATESNb - smuo, UCNosbaylwee [aHHOE BbIYUCAUTENbHOE
YCTPOWCTBO MAM NPOrpamMHOE CPEACTBO AfA  BbINOSHEHNA HEO6XO0 ANMBbIX
emy pabor.

NOMOULL [awrn. help] - BCTPOCHHBIE CrpaBOYHbIE CPEACTBa, favlue
Nosib30BaTeNo N0 €ro 3anNpoCy MWMHUMASBHBIE MHCTDYKLMU.

MPUHTEP — o6oblieHHoe HauMmeHOoBaHWe YCTPOHCTB neyaTh pasHbix
THNOoB — GapaGaHHblx, MO3aWyHBIX, flasepHbIX M ap.

APUHLWN YMOMYAHWA — npuHATBLIE BO MHOrMX A3bIKAX nporpamMmu-
POBAHUA U ONEPaLMOHHBIX CUCTEMAX NPUHLMIM HEABHOTO ONPELENEHNUA CBOWCTE,
NPUNHUCLIBAEMBIX OGLEKTAM A3biKA, KOMaHfaM WSM napaMeTpam CUCTEeMbl,
ECfiM HEKOTOPOMY £BOWCTBY MOXHO 3afiaTh OAHO W3 HECKOMbKMX 3HayeHwi,
TO HauGonee BEPOATHOE W3 HWMX NPUCBAMBAETCA ABRTOMaTUYECKW. B page
CflyyaeB “ymarnuMBaeMoe” CBOWHCTBO HasHauyaeTcs B 3aBUCUMOCTH  oT
KOHTEKCTa, B8 KOTOPOM YNOTPEGNAETCA  KOHCTPYKUMA MM KOMaHfa.

NPOTPAMM BUBJSIMOTEKA - COBOKYNHOCTL nporpaMM, npegHasHa-
HEHHLIX LNA MHOroKpaTHOro MCNONb30BaHMA, BMECTE C GUCTEMON, obecre-
YMBaoWeH ux CGO3HAYEHME, XpaHeHHe M NpUMEHEHMe.

NPUHLIN WYSIWYG [What You See Is What You Get] ~ "yTo BUXY,
TO W nonyyaw” — NPUHUMN yCTpoMcTRa Yef10BEKO-MaWUHHOro  MHTEpdeiica,
fpU KOTOPOM BMRMMOE Ha 3KpaHe AuCNAeR u3oGpaKeHue co3jlaBaemMoro
AOKYMEHTA TOYHO COOTBETCTBYET rnonyyaemoii Ha 6ymare konun. BeinonHenue
3TOrC  NpuHUANa OGA3aTENbHO, HANPUMEpP, B M3JATESLCKUX CUCTEMAX.
MpousHocUTCA "BU3NBUr",

NPOTPAMMA — 3anuck anropMTMa pelieHMA 3afaum Ha A3biKe nporpam-
MHWpOBaHNA BLICOKOrO YPOBHA MNM B MalMHHBIX KOAAX,

NPOrPAMMA-ANCNETYEP ~ cm. MOHUTOP (2).

NPOrPAMMA UCXOAHAA - OB6bIyHO WMeeTcA B BUAy nporpamMma,
COCTaB/IEHHAA Ha A3bIKE BLICOKOrO YPOBHA MM aBTOKOME.

NPOrPAMMA OBbEKTHAA - cm. KOS OBbEKTHBIN.

NPOrPAMMA NPUKITAIHAA - nporpaMma, peanuaywilas peweHue
KOHKpeTHOW NpUKAaAHOW 3afiaum.

NPOTPAMMA PABOYAA — nporpaMma Ha A3bike MawMHHbIX KomaHp,
NONHOCTBIO roTOBAA K HEMEANEHHOMY WCMOSIHEHMIO, OBLINHO NONYYaeTCR
U3 UCXORHOW TpaHcnAuMel M pefakTMpOBaHMEM ceA3el (c6opKoiA).

NPOrPAMMA-PEAAKTOP - cm. PERAKTOP CBF3EN w PEJAKTOP
TEKCTOB.

NPOrPAMMA CUCTEMHAA — MecTporoe obwee HaspaHue nporpamm,
OTHOCALIMXCA K ONEpatMOHHbIM CHCTEMAM, MHCTPYMEHTapuid M BCEBO3-
MOXHOMY cepaucy ("Bce, 4TO He NpuknagHoe”).

NPOrPAMM NMPUKNAAHLIX FEHEPATOP — cm. FTEHEPATOP APUKNAAHBIX
NPOrPAMM.
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NPOrPAMMUPOBAHUE ana 3BM — cocTtaBfeHue nporpaMm peweHuA
3apav, Braovawee B ceba pa3paboTKy anropuTMa, 3aNUCb €ro Ha A3bIKE
NpOrpaMMUpPOBaHMA, NEPEBOA Ha MaWWHHbIA A3bIK, NOUCK W YyCTpaHeHue
OWKGOK, TecToBbli NPOroM AnA NORTBEPXAEHMA PpaboTocnoCoGHOCTM.

NPOLIEAYPA — Ha3eaHWe NOANPOrpamMmbl B HEKOTOPbIX A3bikax (Anrose,
Mackane u gp.)

NPONOT [pro(gramming in) log(ic)] — Asbik AnAa paapaboTku nporpamm
B 06NacTM MCKYCCTBEHHOro MHTENNEKTa, CflyXMT CpefCTBOM peanusaumu
3KCNEpPTHBIX CUCTEM (KOTOpble NepepabaTbiBaloT Npaeuna u ¢aKThl B “yesiope-
Yeckoii MaHepe”™), UHTepdeiica Ha eCTECTBEHHOM A3bIKe, yNPaBneHUA RaHHbIMWY,
MOAEeNUPOBaHUA U ADYrUX NPUSIOKEHWH, UCNONb3YEMBIX NPU pacno3HasaHWy
obpasoB U NOruyeckom BbIBOZE.

NPOUECCOP - 1) ueHTpanbHoe ycTpolcTeo 3BM, KoTopoe BbINONHAET
apupMeTUYECKUE U NOornyeckue onepaumy, 3afaHHbie NPOrpaMMoi, ynpasnaet
BbIYUCSMTESNbHBIM NPOLECCOM M KOOpAWHMpYET paboTy nepudepuiiHbix ycT-
poiicTB. Hanuune HECKONbKUX NPOLECCOPOB, BO3MOXHO Pa3HOTUMHBIX, YCKO-
pRET BbinOnHeHwe nporpamMm. CylLlecTByeT MHOFO NPOUECCOPOB  ApYrux
TUNOB — BBOAA-BbIBOAA, MaTEMaTUYECKUH, KOMMYHWUKALMOHHDBIH, gUCTNEeNHEIH
n fap; 2) crnoxHad Gonbluas nporpamma, NpegHa3HayeHHan, Hanpumep, OnA
paboTel ¢ TeKcTaMM (word processor).

NCEBAOKOA ~ cnocob6 onucaHWA 5IOFMKM MporpamMmMbl Ha 4YacTMYHO
$opManM3oBaHHOM €CTECTBEHHOM A3bike, MO3BONAET "KpynHbIMKM Ma3kamu”
GOpMyNMpOBaTL OCHOBHbIE MJEW anropuTMa fepef TOYHOW ero 3anuchio
Ha A3blKe MpOTrpaMMUPOBAHUA.

PACMEYATKA - cm. JIMCTUHT,

PADOC - ogHa u3 NonyfNApHbIX ONEPaHMOHHbIX CUMCTEM, UCNONb3yEeMbIX
Ha CM 3BM. Ananor sapybexuod OC RT-11.

PETUCTP — 3neMmeHT ceepxonepaTveHON NaMATH, aHanor AYEHKn yee-
NHWYEeHHOro 6bICTPOZENCTBUA, NPefiHa3HaYeHHbI ANA NpuemMa W XxpaHeHWA
onepaHfia (yvcna, koMaHfel, afpeca U p.), a TaKKe BbINCNMEHWA onpefe-
NEHHBIX oOnepauuii Haf HUM. PaspAgHOCTL perucTpa obblvHO coBrafaeT
C pa3pAgHOCTHIO AYelikn O3Y nub0 kpaTHa ew.

PELAKTOP CBASEN — obcnyxupaioiiasa NporpamMmma AnA OGbEAUHEHUA
HECKONIbKMX OTAENbHO NEPEBefleHHbIX Ha MalWHHbIA A3bIK  (O6BLEKTHBIX)
mofyne# B ofHy pabGoyyw nporpamMMmy. WHorga HasbiBaeTCA COOpLMKOM.

PENAKTOP TEKCTOB — obcnyxupaouias nporpamma ANA NOArOTOBKU
TEKCTOB NpPOrpamM, AOKYMEHTOB, onucaHui. CyllecTByeT MHOXECTBO Ba-
puaHToB Ha Bcex Tunax IBM. HawGonee paseutbie MHOrogyHKUMOHAnNbHbIE
pPefaKTOpb! NPUMEHAKTCA B PELaKUMOHHO-U3AATENLCKOM fiefie ("HacTosbHbIX”
n3faTenbcTBax).

PEXUM AWANOrOBbLIA — cm. AMATIOTOBLIA PEXUM.

PEXWUM PEANBHOIO BPEMEHWU = pexum 06paboTKM faHHbIX, NpU KOTO-
poM 3BM p3auMofeACTBYET C BHEWHMMKM N0 OTHOWEHHIO K HEH NpoueccamMu
(V3MepAEMbIMM UM yNpaBnAEMbIMKM) B TEMNE, COMOCTAaBMMOM CO CKOPOCTbI
MX TPOTEKaHHA, '
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CBOﬁ — KpaTKOoBpeMeHHaA yTtpata paboTocnoco6HOCTH 3INEMEHTOB
v Gnoxos IBM. Yacto nocne c6oA pabGoTOCNOCOBHOCTL BOCCTAHABIMBAETCA
aBToMaTtHyecku, Ho copepxmmoe O3Y, Kak npasvno, MOPTUTCA.

CETb MWKPO3BM JSIOKAJIbHAA — COBOKYIHOCTb HECKONbKMX MUKPOIBM,
COCPBAIOTOYEHHLIX HA OrpaHvMyeHHOW TeppuTopuy (HAa pacCcToAHMKU CoTeH
MeTpoB, €CNM MEPATL MO COEAMHHUTENLHLIM NUHMAM), CaA3aHHbIX MeXgy
co6oi creunanbHo Co3faHHOW KabenbHOW CeTbio.

CETb TEPMWHAJIBHAA - COBOKYNMHOCTL HECKONBLKMX TepMuHanosm,
PacroNOXEeHHbIX Ha OrpaHuyeHHOW TeppuTopMM U MOAKMIYEHHbIX Yepe3
apantep (TepmMHanbHyl0 CTaHUMIO) K JocTaTouHo Mowuoit IBM, cnoco6Hoil
o6cnyMBaTh OJHOBPEMEHHO HECKONbKMX (ONnb3oBaTenei.

CETb 3BM - cosokynHocTe OBM, pacripeaeneHHbix RO  HEeKOTopon
TEPPUTOPUH M CBA3aHHLIX MeXy coboi KaHanamu nepepaun uHbopmauuu.

CW — A3bIK NporpamMMMpoBaHnA BLICOKOTO YPOBHA, HajgeneHHbii BO3-
MOXHOCTAMW aBTOKOJa2 B 4acTH JOCTYNa K COAEPHUMOMY AYERKM W ma-
WHuHHLIM KomaHgam. Lnpoko MpUMeHAETCA B CUCTEMHOM NPOrPaMMHUPOBaH1K.

CUMBOJ1 — otgenpHbil 3Hak (6ykea, uudpa, ckobKa, 3HaK apupmeTy-
YyecKo# orepaumm M Ap.) ¥3 3agavdHoro Habopa, NMPUMEHAeMOro ANA rpej-
cTaBnewuA ganHbix B IBM, 3anucu nporpamm, KogupoBaHuA uHGopMauu.

CUCTEMA BLIYUCSIUTESIBHAR — aBTomaTusMpoBaHHaA cuUcTeMa o6-
paboTku paHHbIX, MpejcTaBnAlcwan coboi Habop CPeacTB BLINMCIUTENbHOW
TexHWKK, nepudepnitHoro o6opypoBaHMA U MPorpamMMHOro obecrneyeHna Ana
npuemMa, xpaHeHun, repepaboTk¥ M BbIJAYM pe3yNbTaTOB NONL3OBATENAM
B Haubonee ypo6HOH pnA Hux ¢opme.

CUCTEMA ONEPALIMOHHAA (OC) - xommnexc mporpamm, obecreuum-
BawLMk HopMansHoe yHKunoHnposanme IBM v 3ddexTuBHOE McHonb30BaHKe
ee pecypcos. Mpu oTcyTcTBun OC nwbaa coBpeMeHHaa yHueepcanoHaa 3BM
(32 ucknoyeHrem NpocTewen) MpakTHueck HepaboTocnocobHa, OCHOBHLIMM
komnoHeHTamu OC ABNAWTCA pesupBHTHbIE YIIPaBNAOLME [POrpamMMmbl,
penakTopbl, 3arpy3uvky, TPaHCNATOPLl, CPEACTBA reHepauuy, Mporpammbl
o6cnyx1uBauua.

CUCTEMA MAJIBIX 3BM (CM 3BM) — cemelicTBO nporpammHO-COB-
MECTHMbIX MawuH Manoi Mpous3BoAUTENbHOCTH, UCITONb3yEeMbIX B CHCTEMax
yripasnesua TEeXHONOrvyeCKMMM Mpoueccamy, aBTOMaTH3aUMM HayuyHbIxX
UCCNEeflOBaHNIH, MPOEKTUPOBaHWA, YNPaBneHWA MPOMbILNEHHbIMM O6beKTamuy,
NpoBefeHnA pacyeToB, obyueHua.

MporpammHoe o6ecneyenne CM 3BM NocTpoeHo 1o MORYNbHOMY MpuH-
iy, YyTo JaeT BO3MOXHOCTL KOMMOHOAKM MPOrpaMMHbIX CPejgcTB B COOT-
BeTCTBUH C Tpebyembimn pexviMami paboTel ¥ BHINONHAEMbIMK (yHKUMAMM.
B cocTae nporpammuoro obecrieyedna BXOAAT OC pasnuyHoro HasHayewwua,
CHCTEMbI NPOrpaMmMMpoBaHnA, CEPBUCHBIE W  KOHTPONbLHO-AMArHOCTHYEeCkHe
nporpamMmbl. fIONynApHbIMY TIPEACTABMTENAMK CeMelWCTBB ABNANTCA CM-3,
CM-4, CM-1420, 1BK-1,2,3,4, "3nekrponnka-60”, BK 0010,
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CUCTEMA HACTOSIbHAAR W3AATESBCKAA — COBOKYMHOCTL TEXHU-
YeCHMX ¥ TIPOrpamMMHbiX CpeficTe, ofecrieunsatolian repBoHauanbHbii Habop
(eBog), BEPCTKY ¢ NoAGOpoM WpNGTOB, NOArOTOBKY WMNNIOCTPATHBHOrO Ma-
Tepuana u neYatb ManoTHpaHbix W3faHniA unu Bblgady OpMFMHaHOB-MaKBTO?
ANA pasMHOXEHWA GONbuMM THpaxoM B Tunorpagun. OCHOBY M3AaTenbCKoM
cMCTEeMbl CoCTaanAeT nepcoHanoHaa 3BM, cHabxeHHaA COBOKYIMHOCTbLIO
NPOrpaMMHbix CPeACTB ANA MMONHOW MOArOTOBKA wsganmna.  JlononHUTEensHo
MOXET BKMoyaTe B Ce6A nasepHblii W Apyrue COoBpemeHHble NpuHTepbl anA
nonyyeHuA BbICOKOKAYECTBEHHbIX OTTHUCKOB. Mpu HeGonbwom THpaxke OCY-
WecTBNAET BECb MNPOUECC BMNOTL A0  GpowlopoBKM rOTOBOrO n3gaHuA.
Haunyywee Monurpaduyeckoe KayecTBO ROCTUraeTcA mpH BKIIOYEHHN B
cocTaB cucTembl (oToHabopHoi MawhHbL.

CUCTEMA OfMEPALIMOHHAR AMCKOBAA (AOC) — Tun OC, #crons-
3y10lMX B KAYeCTBE OCHOBHOW BHEWHEH NamATH 3anomutaouee YCTPOHCTBO
Ha MarHuTHbIX guckax. BonbwvHcTBO KomroneHTos JIOC npu paGote 3BM
pa3sMEILaeTCA Ha [MCKAX, 33 MCKIIONEHHEM pPe3NJEeHTHOH 4acT, NMOCTOAHHO
HaxopAwedica B O3Y, yTo OGECTeUMBAET B LIENOM BLiCOKOe GhicTpojieicTBHe
MawHbL.

CUCTEMA NPOMrPAMMUPOBAHNA — KOMITNEKC A3LIKOBLIX M IMPOrpaMmmMHbIX
CpeAcTs, NPEAHa3HaYeHHbIX ANA aBToMaTH3auuu rpouecca CoCTaBneHus,
oTnagku Mporpamm ¥ NOAroTOBKM WX K BbionHenuo, BknoyaeT B ceba A3bik
NpOrpaMMHUpOBaHKA, OfWH WNM HECKONbKO TPAHCNATOPOB Ppa3HLIX THNOB,
6M6NMOTEKY HOAMPOrpamMM, A3LIKOBO-OPMEHTMPOBAHHDLIH TEKCTOBLIM pEefaKTop,
oTnafuuK, YacTe 3 3TMX KOMITOHEHTOB MOXET OTCYTCTBOBaTb.

CKAHEP - BHewwHee (nepudepuiiHoe) yCTpOWCTBO, MpeaHasHayeHHoe
AnA BeBopa u3o6Gpawennn unu TexctoB 6e3 wcronb3osanuA Knasuartypbl.

CJIOBO MAWWHHOE — coaokyrmHocTe 6GMTOB ornpepeneHHoro obbvema,
MocToAHHOro anA JBM paHHOro TMMA ¥ paBHOro pasmepy AYedKn NamAaTy.
XpaHuTCA ¥ BOCTIpMHYMAETCA Mpn 06paboTke Kak eauHan MopuuA MHpopmauuu,
B YaCTHOCTH, KoMaHja. lnnHa MawvHHOro cnoea Konebnetca or 8 B npocTeii-
wux go 128 6uT B HanGonee moliHbIx JBM.

COBMECTUMOCTbL 3BM MPOMPAMMHAA — B03MOXHOCTb BLIMONHEHUA
OgHMX ¥ TEX Xe MporpaMm Ha pasHeix IBM ¢ ronyyeHnem naeHTHYHbIX
pe3yneTarToB.

CONPOBOXAEHWE MPOrPAMMHOIC OBECMNEYEHWA - pa3ssutHe Cy-
wecTayrowero MO ero asTopami ¢ LENbio yCTPaHeHnA OWMGOK, BbIABIEHHbIX
B XOfle 3KCHNyaTauuu, ajantauum ero k HoBbiM TpeGoBaHMAM NONbL30BATENA
Mo Mepe HaKOMNeHuA onbiTa U pacwupenna cgep mpumenenna MNO. Monyyex-
HLI B Mpolecce CONMPOBOXAEHHA MaTepuan cNyXUT 6a30i ANR HOBLIX paspa-
60TOK MporpaMmMHbIX CpeacTB.
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C:l'EK ~ onepaTueHaA NamATL, OpraHM3oBaHHaA 683 aApecos., No NpuHUKNY
OpY)XeWHOro MarasuHa anA NaTpoHos. JleSMTCA Ha AYedKu ofMHaKoBOro pas-
MBD3, UMEET BEPLUMHY (BX0A), Yepe3 KOTopyIo 3arpyxaeTCA Koaamu onepaui
M 3HaueHWAMM onepaHaos. NPUMEHAETCA NPU MHBBPCHOW 3anMCH anropuTMos,

CTPUMEP [ot stream] = HaKkonuTens Ha MarHUTHON JieHTe ocoboi
KOHCTpYKUMW, npepHasHaueHHbIA ANA  CKOPOCTHOrO KOMMPOBAaHWA  BCero
CORepXHMOro HaKOMMTENA Ha XECTKMX MarHWTHbIX AucKax. lpumeMaerca
ANA CTPaxoBOYHOre AYENMMpoBanMA MHoprMatun. CKOPOCTHEIE M EMKOCTHsis
napameTpsl CTpumepa CornacosaHbl ¢ xapaKTepuctukamu HXMA, ¥ Konu-
POBaHWe BLINOJSIHAETCA B Tak Ha3LiBaeMOM peXvmMe “Geryuiei NneHTwl”, yro
HamHoro GeicTpee, yem B 06blyHbIX HMJL.

CTPYKTYPA BNOYHAA NPOrPAMMbI ~ OpraHMsaLyA nporpammel 8 Buge
COBOKYNHOCTH CMEXHBIX MIIM BIIOXEHHbIX GIOKoB,

CYBR - cm. BA3A NAHHbIX,

CYRNEPBU3OP - cM, MOHUTOP (2).

CYNEP-2BM ~ 3BM npow3BoauTensHOCTbI0 cebiwe 100 mnH. onepayuii
B CekyHiy, MMEKIUME ONepaTMBHYK NamATL B COTHU M THICANH mMeraGaiit
W onepupylowme Criosamu, anuHoi He meHee 64 paspApoe.

CYNEPMUKPOIBM ~ MUKpoIBM ¢ npouasoauTensHOCTLIO ceoblwa 1 pmnn,
onepauyil B CekyMly, onepaTMBHO? NamATbIO B Heckonbko M6aliT u gnuHol
lcfolsaerg; ;AGeHe;232 pa3spanos. MNepcoManshbie IBM na Gase MHKpOnpoueccopa
nte -paspAgHbie) -~
i, (32-pasprgHsbie) TURUYHLIE npeacTaBuTenM Knacca cynep-

CYNEPMUHIN-3BM ~ mutu-3BM, o CTpYKTYpe, CTOMMOCTH M rabapuTHLIM
napameTpaMm G6J/IM3KaR K OBbIYHbIM MUHKU-OBM, a no NPOM3BOANTENLHOCTH
(cebiwe 1 mnH. onepaymil CekyHAy) u emkoctm O3Y (gecATku M6aitt) —
K 6onslumum 3BM,

CXEMA WHTETPAJIBHAA - cwm. MUKPOCXEMA UHTEMPANLHAA.

TABAWLA SNEKTPONHAA (KPYNHOGOPMATHbINA BINAHK, spreadsheets)
Cnocob HarnAgHOro npepacTasreHwA AaHHBIX Ha 3dKpaHe pauchneRa u opre-
HU3aymu cpeacTe anA mx obpabotku B8 BUMgE cneunarnsHo Rporpammel.
3neKTpoHHue Tabnuuypl WMPOKO FPMMEHAKTCA B 3KOHOMMYECKON ctepe
¥ ana HayYHO-TEXHUYBCKMX pacyeTos.

TAUMEP ~ annaparHo-NporpaMMmHLIe CpeacTBa & BblYKCMTENLHON
MallluHe, BLINONHARKWMWE  yHKLUK KaneHpapRn M 4acoB acTpOHOMMSECKOro
apeMeH_u. Bo MHorux MmopenaAx nepcoHanshtix 3BM Taiimep nutaercs or
6aTapedku U He 3aBUCHT oT PaboTu OTpeNsHLIX YCTPOIHCTS.
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TEPMUHAT ~ OQKOHBUYHBIA NYHKT BWIYMCIMTENBHOW CUCTEMBI WM CBTH
CBA3M, UCMONb3yeMbid ANA BBOAA M BbIBOAA AaHHbIX, OCHOBOW TepMuHBra
yYalle BCEro CHYXXUT KOMMJIEKT M3 AUCTNIEA M KnapnaTtypbl. 1o BO3MOXHOCTAM
06paboTiku MHopMayuK PasnuyalT MHTENNEKTYaNbHHE U HBUHTENNeKTyans-
Hble TepMuHansl, NO CNocoby NOAKIIIYEHMA — YARANEHHBIE U JOKaNbHLE.

TPAHCIbIOTEP ~ HecamocToaTenshHan IBM MuHumansHoW KoHpMrypa-
UMK, COCTOALLAA M3 Npouecopa, ONepaTUBHOW NaMATH W CPEACTB CONPAXEHUA

¢ sepyueit IBM, bepeT Ha Ce6A BLINONIHEHWE YacTy BLIMMCIMTENBHLIX Onepa-
Uuii, NO3BONIAA TEM CaMbiM NOBLICUTL CyMMapHoe GbiICTPOAENCTBME MaLUMHbL.
CoeauHeHviem HecKonukmx (MHOrpa COTEH M [ajke THICAY) TPaHCNBLIOTEPOB
B OfiHY CHCTEMY AO6GMBAKTCA NPOM3BOAUTENIBHOCTM, XapaKTepHOA AnA cy-
nepdBM. 3ddekTMBHOE MCnONb30BaHUE TPAHCNLITEPOB TpebyeT ananTaumu
6a3080# ONEPAUMOHHOW CUCTEMbI, TPAHCIIATOPOB M NporpaMMm, TpaHCnbIoTEepL!
BbINYCKaKTCA, B 4aCTHOCTH, upmoii Microway B Buge CMeHHOW nnatel kK NOBM
cemeiicTea IBM PC Ha ocHose npoueccopa 80386 B oguHapHom (monoputer)
n cyerBepeHHom (quadputer) BapmaHTax.

TPAHCNATOP ~ nporpamma, npeaHa3HayeHHaR RNA nepesoga (TpaHC-
NAUMM) ONMCaHWIA aNropuTMoB C OAHOro (MCXOogHOro) A3uika Ha Apyrowd (pe-
3yNbTUpYIOWMKA, BbixoaHoW), Haubonee pacnpoCTpaHeHbl TpPaHCNATOpbl C
A3LIKOB BbICOKOrO YPOBHA Ha MALIMHHLIE M MALUMHHO-OPMEHTUPOBAHHLIE A3bIKK.

TYPBO - pexum pabote NIBM, ornuyarowmiicA or 6asosoro (0CHOBHOrO)
NOBLILWEHHOW Ha HECKONbKO Merarepu TaKToBoW 4acToTtod. B atom pexume
MOTyT HenpapuribHO paboTaTb HEKOTOpHEe nporpammsbl, paccyuTaHHble
Ha HeBbicokoe GricTpopercTeme.

TYPBOCUCTEMA = uHTerpupoBaHHas cuctema ANIA BBOAA W OTNASKK
nNporpaMmM, B KOTOPO# C Lenbl0 3HayuTeNsHOro (Ha ROPAROK M Gonee) ymeHb-
WeHUA BpeMeHn peakumm IBM cobpaHtl B eanHOoe Liesloe TeKCTOBLIW pepakTop,
TPaHCNIATOP, PenakTop CBA3ed U 3arpysuuk. BaaumopewcTeue C nonb3osa-
TEeNnem oCywecTBnAeTcA B Gopme MeHw-guanora. Typbocucrema Moxer
HaknagsiBaTth Ha A3bIK M NporpamMMy HeKkoTopele orpaHuveHud. Horarthie no
hyHKUMOHANEHLIM BO3MOXHOCTAM “Typ60” TpebylT yeenuyeHHoro obbema
03Y (150...300 K). lWupokoe pacnpoctpaHenne Ha MNIBM nonyunnm cuctemsi
Typ6o-flackans, Typ6o-Cu, TypGo-Mponor. 3aMeTuM, 4To pexuM paboTsl
N3BM "1yp60” u Typ6ocucTeMsl o6bEAMHAET JIMWbL TO, YTO OHW 06O3HAYaKT
HeyTo Gonee ObICTpOE RO CPaBHEHMI® C YCTOABLIMMCH, OBGLUENPUHATLIM.

YMONYAHMA NPUHUUN ~ cm. MPUHLUMN YMOJTYAHUA.

YCTPOWUCTBA BHEWHWE (NEPUGEPUAHLIE) ~ ycTpoiicTBa AnA BHEW-
Hero ( NO OTHOLEHMIO K NPOUECCOpY U ONepaTUBHOW NaMATH) Npeobpa3oBaHuA
¥ xpaHeHnA nHdopMapun. K HUM OTHOCATCA TaKixke BCEBO3MOXHLIE YCTpOHCTBa

BBOAA-BLIBOAA,
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YCTPOUCTBO APUOMETUKO-JIOTMYECKOE (AflY) - ueHtpanbHan
4acTb npoueccopa, ciyxawafa ANA BbLINONHEHWA apUOMBTUYECKMX W NOrU-
4YECKMX Onepauyii Hap AlaHHbIMK, nocTynawummmu w3 O3Y. AJlY coapeMeHHbIx
3BM MOryT BLINONHATDL (B 3aBUCUMOCTH OT apPXMTEKTYPbI) HBCKOSIbKO RECATKOB
WMIKM COTEH PasfMyHbIX onepauuii (komaHpg).

YCTPOUCTBO NEYATAKUEE AJIGABUTHO-LUMOPOBOE - cm. ALMY.

YCTPOWCTBO AOArOTOBKU AAHHBIX — nepugepuiioe Hezasucumoe
ot 3BM ycTpoiicTBO, NnpeAHa3HBYEHHOE ANA GUKCAUMM AAHHBIX Ha HOCHTENAX
wHbopMaumu (NepdoKaprax, MarHUTHBIX NEHTaX W AMCKAxX) ¢ Uensi nocne-
gywuiere seofia ux 8 3BM.

YCTPOWCTBO PEYEBOIO BBOJA — cm. BBOJ PEYEBOW.

YCTPOWCTBO PEYEBOTO BbIBOAA - cm. BbIBOJI PEYEBOW.

YTUWINTbI — ecnomoraTenbHbie ABTOHOMHBIE CHCTEMHBIE MPOrpaMMbl
B cocTase MHorux OC, o6ecneunpaioue NoNb3OBATENA Pa3fIMYHLIM CEPBUCOM.

SAWUN - nocnegoBaTeNbHOCTbL 3anuce, pa3MeulaeMan Ha aHEeLWHWX
3Y u paccmatpueaeMan npuM xpaHeHWM n o6paboTKe Kak efuHoe uenoe.
O6blYHO tharnbl 0603HANATCA aNGaBUTHO-UMGPOBLIMU UMEHAMMK.

OANST KOMAHZHbIA — ofbefmHeHHan B Buge daiina nocneposa-
TENbHOCTb KOMaHAHBLIX CTPOK, MCNONHAEMan ONEPaUMOHHON CHCTEMON MM
WHOU AManoroBod NPOrpaMMON Kak NOCNeRoBaTeNIbHOCTb KOMaHA Nonb3o-
BaTend, pbifAHHLIX MM C TEPMMHANA MK Knaematypbl N3BM.

oJloNnNn-ANCK - cm. ANCKETA.

@OPT [FORTH] - A3tk NPOrpamMMUpOBAHMA ablCOKOro YPOBHA C NPOCTLIM,
HO CBOEOGPA3HBIM CHMHTAKCHCOM, 33HWMAIWMIA NPOMEIKYTOYHOE NOJSIOKEHWE
MEXJY A3bIKAMM TpaHcnAUMM (Takumu, Kak Anron, ®oprtpaH, MNackanb) U wH-
Tepnpetauum (beitcuk, ANJY). Apudmernyeckme evipaxeHuA B Qopre 3anu-
CLIBATCA B TaK Ha3blaABMOM WHBEPCHOM BMAE, OCHOBHOW OCOGEHHOCTHIO
KOTOPOIro AANAETCA TO, YTO 3HAaK OnepauuM 3anucbiBaeTCA NoCne cooTBeTCT-
aylouMx ONepaHAoB, a HEe MBXJY MMM NEPes HUMM, KaK B GONbLWKMHCTBE M3-
BECTHLIX A3LIKOB.

®OPTPAH [or aHrn. for (mula) tran (station)] — A3bIK nporpaMMupoBaHKUA
BBICOKOro YPOBHA, NPegHa3Ha4YeHHbIA ANA (HOPMAIM3OBAHHOW 3anucu anro-
PUTMOB pELWEHNA HayyHO-TEXHHYECKMX M MHXXEHEpHbIX 3afia4. Hambonee
pacnpocTpaHeH BapuaHT OopTpaH-4, CNOXMBLMACA OkOHuatentHo & 60-e
roabl. B nocnepHee spemMA eMy Ha cmeHy npuwen GoprpaH-77, KoTopbii OT-
NMMYAETCA MHOMOYUCNEHHBIMK  YNYYWEHUAMY, NPUGIMIUBLUIMMK  ITOT  A3bIK
K COBPEMEHHBIM ablCOKOHAAEXHBIM A3bIKAM CTPYKTYPHOrO NporpaMMUpoBaHiA,
MNpakTuyecku Ha Becex Tunax 3BM MMEIOTCR TPaHCAATOPLI ANIA TOFO MAKM MHOTO
papuaHTa QoprpaHa.
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dYHKUMA BCTPOEHHAA — onucaHHanA B A3bIKE WIK nporpaMmMHOA CHC-
TBME MaTEMaTMYBCKaA, JIOrMYECKaR MMM WHaA QYHKUWA, NpeRyCMOTPEHHaA
pa3spaboTuukammu anA ypo6cTea nonbaopatenei. MaTeMaTHyeCKuin anropuTM,
peanuayiowmi GyHKUMIO, NOMEUleH B BWGMOTEKY TpaHCNIATOpa (npor paMmMHYKO
CMCTEMY) M CKpbIT OT Nnofib3ceatenn. JinA obpalueHuA K BCTPOEHHON (YHKUMK
NOCTATONHO YKa3aTb €6 WMA W, ecsiu TpebyeTch, aprymeHTs (onepaHpbl).
Hanpumep, Habop BCTPOEHHBIX TPUr OHOMETPHUYECKUX yHKuui (sin, cos u gp.)
a0 MHOrMx A3biKax.

YU — umHTErpanbHaa MUKpocxema B OTAENbHOM Kophnyce.

SNEKTPOHHASA BLIYMCIINTESIbHAA MAIMHA (3BM) — BbivHCINTENbHAA
MalMHa, B KOTOPOM OCHOBHBIB (YHKUMOHANBHBIE 3NEMEHTHI (noruyeckue,
3aNOMMHAIOLLME, MHAMKAUMOHHBIE M T.f.) BHINOMHEHBI Ha 3NEKTPOHHBIX npu-
Gopax, PasnuualT aHanoroeble (ABM) u uutposble (LUiBM) 3BM, npuuem
B nochegHwe FOARH NOAR TEPMWHOM 3BM noxnumatoTcA umeHH—o uugposatte
(ecnM HB OroEOPEHO WHOE) BHIYHCIUTENbHBIC MalmuHbl. B 1aHHOW KHUre petb
nheT Tomko ¢ undposbix IBM.

B HacToOAWES BPemMA B Mupe BbifyckalTcA 3BM 8 OCHOBHOM 4yerTBepTOro
NOKONEHMA HA GONLWIKX WHTErpanbHbIX CXEemax W paspaGatbiBarrca IBM
NATOro NOKONEHHA. B coctas 3BM axOfRT OAMH WKW HECKOJILKO MpOileccopos,
ocHosHan (onepaThaHan — O3Y) namATb, BHEWHUE 3anoMMHaIoULMe YCTPOHCTB,
KaHanbl M ycrpoiictaa peofa-BbieoAa. flo Ha3HaveHnio IBM penATcA Ha YHU-
sepcanbHbie (O6Lero Ha3HAYEHWA) W CNeLMannInpoBaHHbIe. Mo KOHCTPYKUUK
W NpPOM3BORUTENLHOCTH PasnUIBT MHKPO- M MuHW-OBM, manbie, CpegHue,
Gonbwme n cynep-3BM. Jlio6an o6paboTka uHdopmalk B 3BM ocywecTtenA-
©TCA NO 3aPaHee COCTABNEHHOH NPorpamMMe NyTeMm BLINONHEHWA COBOKYNHOCTH
BXOAAUMX B HEE MAalMHHBIX komaHA. Beop u BbIBOR nporpaMM M AaHHBIX
OCYWECTBNAKTCA € nOMoWbIo nepuepmiiibIX YCTPOHCTB. 3BM, ocobenHo
NBPCOHANBHLIE, MOFYT NPUMEHATBCA BCIOAY, MAE UMEIOT MECTO BO3HWKHOBEHME,
nepepaYa, xpaHeHue W KaKoe-Hubyab npeobpasopaHue uHopmauun nboro
BMAA M COAEpXaHWA.

SMYNIATOP — annapaTHoe wau NporpamMmMHoe CPeACTeo, KoTopoe Ha nau:
Hoii 3BM ucnoﬂnne'r (mMopenupyeT, MMUTHpYET, 3MYNHUpPYET) KOMaHABI ApYrou
3BM (0o6bluHO B 3aMefIeHHOM TeMne) M NO3BONAET TEM caMbiM BLINONHATH
NPOrpaMMeby, NPefHa3HaveHHble pnA Py X" MaluuH. IMYNAUKA C MOMOLLBLIO
NporpamMM MCMONb3YETCA, B 4aCTHOCTH, NpH pa3paboTke MalkH HOBbIX
apXMTEKTYP.
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A3bIK ANTOPUTMUYECKUIA - COBOKYMHOCTb CUHTAKCUYBCKU CBR3aHHbIX
antaeuTa (MHOXBCTBA ONYCTUMBIX CUMBONIOB), TBPMUHOB (cny»e6Heix cnoe)
U KOHCTDYKUMH, NO3BONAIWAA MO ONPBAENBHHBIM NpasunaM OMUcHIBaTL afk
rOpUTMBI PBIIEHMA 3afay. C anropUTMMYBCKOFO R3bIKA TEKCT NPOrpamMmbl
NBPEBOAWTCA TPaHCNATOPOM Ha A3bIK KOHKpeTHOW 3BM unu ucnonHseTca
€0 NOCPeACTBOM MHTBpNpeTaTopa.

A3bIK BLICOKOrO YPOBHA — A3bk NpOrpamMmMpOBaHWs, cpeacTea
KOTOPOro RONYCKalOT 3andCh anroputmMa B HarnAgHOM, NBrKO BOCTPUHU-
MaBMOM Buge. lporpaMmMa Ha A3bIKB BLICOKOTO YPOBHA MOMET MCNONHATLCA
Ha 3BM c mo6oii cMcTeMON KOMaHA NpU Hanuuuu TpaHcnATopa (MHTepnpe-
Taropa).

A3LIK MAWWMHHO-OPUEHTWUPOBAHHLIA — 3wk Npor paMMUPOBaHUA,
KOTOPbIA NO TUNAM AaHHBIX U CUHTAaKCUYECKON CTPYKTYPB OTpamaBT CTPYKTYpy
U cuctemy komaHg IBM, Ho BmecTB Cc TBM 06nagasT CBOWCTBAaMM, YNPO-
WalWUM1 U aBTOMaTHIUPYHOUMMK NPOLECC NpOrpaMMUpOBaHWA. Takoh
A3bIK NO3BONAET NMCaTe NPOrpaMMbl, HB ycTynailwue no 3dd¢BKTUBHOCTU
nporpamMmam, HanucaHHbIM HBMOCPEACTBBHHO B KOMAaHAAx MaluuHbl. Mcnone-
3yBTCA NPEUMYUBCTBEHHO B CUCTBMHOM NPOrpaMMUpOBaHUH. TUNUYHBIH
npefcTaBUTENb — A3LIK accemMoénep.

ALK MAWWHHBIA — dhopmanbHbiii A3bIK ANA 3anMcH NOCABROBATENb-
HOCTH KOMaHA peleHWA 3ajlayu, COREpXaHWB W npasBuna KOTOPOro peany-
3Yl0TCA HENoCpeaCTBEHHO annapaTypoi KoHkpeTHOW JBM. MHOrga MalwuHHBIM
A3LIKOM Ha3bIBAOT Takme cucTemy KomaHg JBM.

A3bIK HU3KOIO YPOBHA - aA3biK NpOrpamMMUpoBaHuA, OTnMvaloumuiics
Gonblol geTanusauveli waroe npu GopMynMpoBke 3ajaHuA ans 3BM, oH
(aeToKOA, accembnep) GNM30K K MAlMHHOMY A3bIKY cOOTBETCTBYIoWBH JBM.
Mporpamma Ha A3blKke HU3KOIO YPOBHRA, KaK NPasuno, MalWHHO-3aBUCMMA
W HB MOXET BLINONHATLCA Ha 3BM c WHOW cuCTBMOM KOMaHA.

A3HIK NPOrPAMMUPOBAHMA = GopmanbHelii  A3bIK, NPUMEHAEMDIRA
ANA ONUCaHWUA MHGOpMaUMK (RaHHBIX) U anropuTMa (Npor paMmel) HX 06paboTKKU
Ha 3BM, YacTo Ha npaKTUKE HE fEenawT pasnMuuA MBXAY anropUTMUYBCKUM
A3LIKOM M A3LIKOM NPOrPaMMUPOBAHWUA BLICOKOTO YPOBHA, CPEAU KOTOPBIX
Hau6onee pacnpoctpanenbl Anron, bedcouk (Baicuk), Ko6Gom, Mopyna,
Nackane, NJ1/1, Nponor, Cu, ®opTpaH W gpyrue.

A3bIK NPOEKTUPOBAHWA NPOFPAMM — HekoMnunupyemblid A3bIK,
NpefHasHaveHHbl BNA ONUCaHWA CTPYKTYp NpOrpaMm W aropuTMoB. B Heko-
Topbix HOBeWWwMX pa3paboTkax (Hanpumep, B cucTeme Layout) npeanpuHaTa
nonbiTKa yBA3aTh NPOEKTUPOBAHWB C NPOrpPaMMUPOBAHUEM M 06BCNBYUTH
TPAHCNALUMIO C A3bIKA NPOBKTUPOBAHUA HA A3bIK NPOrpaMUpOBaHWUA.

A3bIKKW NPOFPAMMUPOBAHUA PACUIMPAEMLIE — A3bikM, copBpiauive
CpBACTBA ONpEfeNeHNA HOBbIX A3LIKOBBLIX KOHCTPYKUMIA, YBBAKYUBAIOUMX
WX MOUHOCTb. MNpUMBHEHMB PACWMPABMOrO FA3bIKA NO3BOMABT C MNOMOLWLbLIO
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OfHOrO W TOro e TPAHCHATOPA OCYWBCTBAATE NEPEBOA C PasfMyHbix Ba-
PUAHTOB A3bika, TBM CaMbiM NPUCNOCAGnMBAA ero K pasHbiM Kraccam 3apay
6€3 QONONMHUTBNBbHLIX 3aTPaT Ha peanuaauuio (W3roToBSBHUE HOBLIX TpaHC-
NATOPOB). XapaKTepHbIA MPEACTaBUTBNb ceMeiicTBa paclMpABMBIX A3LIKOB =

Anron-68.
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Tomckoe oTpeneHue u3patenscrea "Paguo u CBA3L”

634055, Tomck, a/a 2211,

OTtneuataHo B 4- Tunorpaduu u3pgarenscrsa "Hayxa .
630077, Hosocubupck, CraHucnasckoro, 25.




YBaxaempiit umTatent !

Tomckoe oTgenenue uapatenscTea "Pagvo u ceass” B 1990 rogy Beinyc-
KaeT KHMry u3 cepuu "Maccosan paguobubnuorexa”:

Noaaybtas T.H., ®dyxc W.N. NnbopmaTuKka B 33ahaYax M YNParKHEHUAX.
O6vem 10 n. Liena 80 k.

PaccmatpuBaerca pag 3apay, CBA3aHHbIX C MofienMpoBaHueM Ha 3BM
peanbHbix OBbLEKTO2 M OpraHM3auMer pasznuyHbix cnocoboB 06paboTKM YMC-
NOBOW M CMMBONbHLIA MHGOpMaumW. PewweHue 3ajay AOBEfieHO A0 YPOBHA
rOTOBbIX anropuTMOB M NPOrpaMM M CONPOBOXAAETCA pPasHO0bpa3HbIMK
ynpaxHeHuAMU U 3aganHuAamu. (Mop6Gop 3aflay U xapakTep M3NOXeHWA Hanpas-
NEeHbl Ha WINICTPALUMI0 OCHOBHLIX NOHATHH U METOAOB MHGOPMAaTHKK.

Ana npenogasarene# MHGOPMATHKM, LWIKONBHUKOB M CTYAEHTOB, M3y4alo-
WMx 3TOT NpegMer.



Tomckoe oTgeneHMe um3gatensctBa "Pagvo M CBA3b” FOTOBMT
K m3panumio 8 1991 ropy KHury um3 cepum “MaccoBas papmo-
6ubnnoreka”:

Poixoe B.A., Bonkos B.I., Wmuipun .M. 3ksanaizepu.. 10 n.
liena 80 k.

PaccmoTpeHbl Tpeb6OBaHWA, BO3HWKawwme npM paspaborke
YCTPOWCTB YaCTOTHOW KOPpPEeKuMM 3BYKOBBIX TPaKTOB BOCMPOM3-
BejlEHMA - 3KBanaWsepos. [pveBegeHbl MeTogbl NPOEKTUPOBAHMA
3KBanai3epoB, 3KBaNaW3epOB-aHANM3aTOPOB C pPy4YHLIM M aBTO-
MaTMYeCKMM  ynpasneHnem. PacCMOTPEHHl cxemMoTexHWyeckue
peweHWR KOHKPETHLHIX TMNOB 3KBanausepos.

AnA wupokoro Kpyra pagwoniobuTtenei, moxeT 6biITe nonesxHa
pYKOBOAMTENAM PaAMOKPYXKOB.



