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DTa ¥Wura COMEPHMT pACIIMPENHHE BapHANT HAYANLHOTO Kypca
TPOrpaMMHPOBaHHA, KOTOPHH UYHTAETCS Ha MEXaHHKO-MATeMaTAUYCCKOM
daxkynerere MIY ¢ 1980 r, OcnoBHas nenp Kypca — 3aJI0%HTb yH-
AaMeHT oOmell MPOrPaMMHCTCKON KyJbTYpH caymaTenell, B YacCTHOCTH
HayYHTh BX TDaMOTHO NMPOrPAMMHPOBATL 3aaUn 06HLEMOM HO HECKOMb-

KHX THCAY CTPOK. 3HAUHTENLHYIO 4YacTh Kypca COCTAaBJSeT H3ydeHHe .

MHHH-NIDOEKTOB, T, €. 3aKOHYEHHHIX MPOrDAMMHHIX CHCTEM o0o6beMOM
 HeCKONLKO coTeH CTPOK. B mx unche ynpassenne cramkoMm c¢ UITY u
IYHOXOJIOM®, DEaNHsallHsi NPOCTEHIEro KOMIHJATOpPa APH(METHYECKHX
$opuya, nocTpoenne usoGpaxcenHs moAHSApa ¢ yhaaneHneM HEBHIMMHX
'almni{:{ CCH/IOYHAA pealHsallid COHCKA, XelUMpOBaHHe, ABYMEpHOE Xe-
IHpOBaHHe NO DaBHOMEPHOH CeTKe, PeasH3alMH BHPTYAJAbHOM NaMaTH,
l_lpoc'reﬁmeﬂ ¢afifoBoll CHCTEMH M KOMIOHEHT SKDaHHOTO penakropa
 TeKCTOB, ’ ’ )
’ Kypc noceamen nporpaMMHpOBaHHIO Kak TAKOBOMY: BHIUHC/AHTE/b=
BHEe METOLH, NpHOJMXKEHHHE BBIYHCJCHHA, ONEPAUHOHHBIE CHCTEMH
¥ T, N. B 'HEM Be SaTPOHYTH BOBCE; NMepPBHe ABe TPeTH Kypca pooGe
He cBasail ¢ OBM; cunrakchcy s3mKos NPOrpaMMHPOBAHHS HE yAEes
ARETCA NOYTH HHKAKOre BHHMaHHA. OCHOBHON METORHUECKRA upHEM
Kypca — o6yueHne Ha npuMepax, JIoGHe TexHHUECKHe NeTaqH H3Y9aI0Te
€ JHUWbL B NPOLecCe PeMEHHs KaKOH-HUGYAb cofepiKaTeNbHOA 3anaud,
B ocHoBe Kypca nexaT TpH «KHTA>: NOHATHE HCHOMHHTENSI, TEXHO
NOTHA NPOrPaMMHDOBAHHS €CBEDXY BHH3®, DA3BHTHE CTPYKTYPH LaHe
HHX. DTH TPH KHTa B CBOIO Ouepeib ONHPAIOTCA Ha «dUepenaxys — Kype
NpeAnoNaraeT aKkTHBHOE H3ydeHHe 6—8 THIC. CTPOK STAJIOHHHX TEKCTOB
BpOTpaMM H CO3/aHHE HOBHX NPOrpaMM ofwuM o6beMoM [—2 THe.
erpok. Kypc MoxHO usyuaTs u Ges 3BM BooGwe, 0onHako HCHOJbL3O-
Baune)SBM CO CHEeNHANHSHPOBAHHEIM NPOFPAMMHEM obecredeHHem cys
HIECTBEHHO NOBHIUAET 5)(EKTHBHOCTL H KauecTBo obyuenns,
Lientpanbhoe moHATHE Kypca — MOHSTHE HCHOMHHTENS. Menonnme
Tens MOMHO HpEeNCTaBaATb ceGe KaK po6oTa € HEKOTOPON CHCTeMOol
xomaHa. [leficTeus, BHmONAseMHe POGOTOM 1O TOM MM HHOR KOMaHze,
MOryT 3aBHCETb OT NPEAHCTOPHE (COCTOAHHS «nmaMsTH» poGoTa) H oT
©06CTanoBKH, B KOTOPOfi NOCTYmHJa KoMaHma. C OpOrpaMMHCTCKON TOW«
Ki' 3peHHsi HCNOJNHHTENb — 9TO MAKeT NpOrpamw, pa6oTalolliHX Hax 06+
IMHMY  LAHHBMH, T. e. HHQODMAUMOHHO-NPOUHHA MOAYAL B KAacchpHe
kalun Maiepca, Ero ananoramn sBnsiorcs 9K3eMIAAp KJacca B A3LIKe
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Cumyna-67, o6bekr B A3nke Smalltalk-80, naker mporpaMm B s3HKe
Axa, moaynb B si3bike Moayna, [lomaTHe HcmosnnuTens, OXHAKO, AB<
AseTcs B KYyPCe NMEPBHYHHIM H He CBORHMTCA MHPOCTO K OOBbeHHEHHIO
nporpamM, OfHa W3 BaxHeMIUHX 3ajad Kypca — Hay9HTb CaylmaTened
MBIC/IHTD HMEHHO B TEPMHHAX HCMOJHHTEAeH, a He OTACHbHHX MNpPO-
rpaMM: CHaYajla OPHAYMHBATb MCHOJHATENS B IMEJIOM, 4 YK HOTOM
pemwiath, KakHe aefcTBAA OH OyJer yMeTh BHIOJHATb, KAKHMH OpPO«
rpaMMaMH 9TH JeficTBHA GyAyT peajd30BaHW K Kakas HHpopMauus
OyAer XpaHHTbCA B ero namsTH. TeXHOJOTHs €CBepXy BHH3» H CTPYKs
TYpH NaHHHX TaKxe H3/araiorcd B TeDPMHHAX HCmosiHHTeNeH, :

Kuura cocrout u3 nsate raae, [naBa 1| — «Hauwana nporpamMmupo-
BaHHUSAY — COLEPKHT H3JI0XKEHHe OCHOBHHX MOHATHA NPOrpaMMHpPOBa-+
HHA, TEXHOJOTHH <«CBEpXY BHH3», YIIPABJSIOIWHX KOHCTPYKIHAHA H CTPYKTYP
RaHHHIX. DTOT MaTepHan AOCTYMeH RaXe MIKOJMbHHKY H He TpeGyer
HHKAKOr0 NPeABAPHTEJBHOTO 3HAKOMCTBA € mporpammuposanmeM. Kpo-
Me TOro, B ri. 1 BXOAHT MaTepHaJ no 6a3ucHHIM cxemaM 06paGorTkd
BHpOpMaLUH: PEKYPCHS, HTepalus, NPOEKTHPOBaHHE LHKAA C HOMOILBLKY
HHBAPDHAHTa, BHYHC/CHHe HHBaDHAHTHOH (YHKUHH, HHAYKTHBHOE BHI
uHcieHHe GYHKHHE Ha NPOCTPAHCTBe MNOC/AENOBaTebHOCTeH, DTOT Ma«
Tepuan Mor On cOCTaBHTb mpeXMeT OTAENbHOrO HeGOABLIOro Kypca,
SHTAEMOr0 MNapaiieJIbHO ¢ KypcoM MPOrpaMMHPOBAHHS, & €ro .M3Jo+
KeHue MNpeANOJaraeT HalHuMEe y UHTATENA MAKAMANBHON MaTeMaTHues
CKOH KyJbTYPHL.

IFnaBa 2 nocBsilleHa peIIEHHIO TPeX 3aKau: MOCTPOCHHIO BHINYKJOH
060JIOUKH MOCNeROBATENBHO MOCTYNAIOMIHX TOYEK MJOCKOCTH; Peajin3as
DHH [OpOCTEHIIero KOMNHJIATOPA ¢ s3bKa apudMeTHuecKHX (opMys;
TOCTPOEHHIO M306DaKEHHs NOMHSAPA € yHAJICHHEM HEBHAMMHX JHHHR,
BriGop 3ajaq M CTH/Ib HX H3JIOXEHHS IpelnojaraioT, o KpafiHell Mepe,
3HaHMe TOrO, UTO TAKOe BHIIYKJas 060J0YKa, ODHEHTHPOBAHHAS HIO+
fmaab, HOPMAaJib, MOJMYNPOCTPAHCTBO H T. N. INaBa He saBasercA 00+
saTe/nbHOH JJA NOHHMAaHHA CJAEAYIOHIHX [J1aB H, 33 HCK/IOYEHHeM cCHes

. . BHAJIbHHIX BONMPOCOB, CBA3AHHHIX ¢ KOMIMJALHeHX (f3HK H rpaMMarTHka),

He COZEepKHT HOBOTO TEOPETHYECKOro MaTepHalna. .

Tnasa 3 nocesimeHa CTPYKTypaM [AaHHHX (CTeK, JeK, oudepens,
CIIHCOK, MOC/IEAOBATENbHOCTD; MHOXKECTBO H AP.) H MeToJaM HX peaJH-
sauuyd Ha Gase juHeAHOM naMsaTH, M3ydyaioTcs HeNpEPHBHHE H CCHIIOW~
Hble PeaNH3alHH, [OC/AefOBaTeNbHHA H OHHapHH NOHCK, XCIUHPOBAHHE,
IByMEpHOe XCIJHPOBaHHe IO PABHOMEPHOH CeTKe, peaJH3alMH BHPTY-
anbHOA NaMATH U npocrefimefi ¢akioBoR cucTeMn. Bech 3ToT Mare«
pHa/l H3JOXKEH B €IHHOM CTHJe C HCHOJb30BAHHEM HOHATHA HCIOJ-
HHTENA, ‘ , !

B rnasax 1—3 mnporpaMMH 3aOHCHBAIOTCA Ha yueGHOM S3HKe
nporpaMMHpOBaHHA ¢ pycckoli aekcuxolt, HedopmanbHoe omucanue
9TOr0 fishiKa NPHBEACHO B OPHIOKEHHH .
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TnaBa 4 aBasieTcs TPajAMUMOHHOM H MNOCBSIIEHA yerpoiiersy 9BM
(na npumepe DBM apxurektypmt PDP-11). Ona COREPKUT NpHMEpH!
nporpaMM B «KOAAX» H ONKWCAaHHe OCHOBHHX KOMIOHeHT 6a3oBoro mnpo-
rpaMmuoro oGecneuenns. OcHOBHOe Ha3HaueHHe B®TOH TIJIaBH — JaTh
npejacrapieHue o6 yctpofictee coBpeMeHHEHX IBM u 3aBepmmHTs (oOp-
MHPOBaHHe MPOTPAMMHCTCKON «KapTHHH MHpPd».

FnaBa 5 pemoHcTpupyeT, Kak npu pabote Ha PopTpaHe MOXKHO
NPHMEHHTb CTHAb H MeTOAb MNpPOrpaMMHPOBAaHHS TMepBHIX TPeX IJaB,
Hsnaraercs a3HKk pporpaMMmupoBanusi DopTpan, npaBuia HepeKOaH-
POBEH NpOrpaMM Ha wshK (POPTPAH, METONHKa Deaju3aLHH HCIOJHH-
Tesefi, a TaKXe HEKOTOPHe BONPOCH YycrpoificTBa (OPTPaH-MAaIIHHEHL

Bubop ssnika ofbacasiercs TeM, uTo QPopTpaH RBISETCH Haubonee

pPacnpocTpaHeHHKIM #3bIKOM JUJls Hay4yHO-TEXHHYECKHX pacyeTroB H pas-
JIMYHBIX CHCTEM aBTOMATH3AUMH,

AsTopn 6/arojapHbl 3aBefylolieMy JabopaTopHeil BHUHCANTENbHHIX
metoroB A. B. Muxanesy, cr.n.c. B. b. DBeremuny, a Ttaxxe
J. B. Bapcarnodeeny, A. I'. Dumuenko, I'. B. Macnosy, H. H. Mosua-~
HOBY H MHOTHM JDYFHM COTPYAHHKAM, aclHPaHTAM H CTYJGHTaM Mes
XaHHKO-MaTeMaTHuecKoro ¢axyabrera MIY, yuacTBOBaBIIMM B Ha<
YaJbHOU IOCTAHOBKe, OPraHM3alMH ¥ JaJbHefilleM TNPOBENCHWH OIH~
CaHHOTO B KHHre Kypca MPOrPAMMHPOBAHHS, B CO3LAHHH CHELHAJH~
8HPOBAaHHOIO NporpaMMHOro ofecrmedeHus 3TOrO Kypca.

TIABA T
HAYAJIA IPOTrPAMMUPOBAHHA

1. OcHOBHBIE MOHATHA APOrpaMMHpPOBaHUS,
OpuMepbt NCNOJHKHTeICH B NPOCTENMHX NPOrpamMm

OcHoBHbe NOHSTHS nporpammuposanusa. Hcnoaxuteab — 370 uelio-
BEK, OpraHH3alus, MeXaHU4YeCKoe HJHM SJEKTPOHHOe YCTPOHACTBO, po6OT
B T. I, yMEOWH BHINOJHATL HEKOTOPHIA BIIOJNHE onpexejeHHuA Habop
Oedicreud, Kaxnoe AeficTBHe, KOTOPOE CNOCOGEH BHIOJHHTH HCIOJHH-
TeNb, Ha3LIBAETCH npednucanuem, @ BCH COBOKYNHOCTb TaKHX jefi-
eTBUA — cucremoil npednucanud wucnosuurtens. [Ipukas Ha BHINOJHEHHE
DeACTBASA, BHPaXKEHHbIK (OPMalbHLIM, 3apaHee (QUKCHPOBAHHEIM CHOCO+
GoM, Ha3HBAeTCH B8bI3080M NPeOnUCAHUA. "

Yno6HO mnpencTaBAaTb cefe HCHOJHHTEA B BuJe ycrpoficTea € KHONKaMmH Ha
nepenﬂeﬁ NaHeJH —BO3Jie KaXAol KHONKM HANMHCAHO WMA TNpeANHCAHHHA, KoTopoe
GyneT BHNOJNHEHO NpPH HAXATHH Ha STY KHonky. Cucrema mpeanucanui Takoro mce
foJHATeAd COBRAAAeT ¢ COBOKYNHOCTbIo KHONOK HA €ro mepeatelt mawenu. YroGH
BHnucath €¢ Ha Gymare, HOCTATOYHO nepenncarb\meﬂa. Hanuca"Hble BO3Jje KHD-‘

nok. Brizos ONpeaANHCAHUA HYXKHO NpeNCTaBlAsATH ceGe KaK HaxaTHe Ha KHONKY, MO
cJie KOTOpPOTO HCNOJARHTENAb BHNOJHSAET COOTBETCTBYIOINEE AefiCTBHE. :

Beakoe peficTBHe NpPOH3BOAMTCA Hald HEKOTODHIMH ofwvexramu B
COCTOUT B H3MEHEHHH cOCTOsNull 3THX 00bexToB. OGDBEKTH MOTYT GHTH
BRYTPEHRUME HIH GHEWHUMY.

BuyTpennne OOGBEKTH HCNOJHHTENS Ha3HBAOTCR  2406aAbHbLMUL
Fno6anbubie 06beRTH HCNOMHHTENS 06pasyloT €ro namsaTh, XPaHAYKS
HeKOTOpyi0 HH(OpMaUMI0 06 HCTOPEH pPabOTH HCHOJHHTENS, —— HX CO«
CTOAAHHA MOTYT MEHSTbCR B pPe3yJbTaTe BHINOJHEHHA OHHX NpPEANHCa+
HAl ¥ CKa3HBAaTbCA HA XOKe BHNOJHEHHS CJHENYIOHX. TePMHH «riio<
GaJjibHbIE®» NOJYEPKHBAET, 9TG 5TH OOGBEKTH OTHOCATCA Ccpa3y KO BCeM
NpeANUCaHHsM JAaHHOTO HCHOJHHTENd, T. '€ KO BCEMY HCHOJHHTEIO
HTHKOM, '

Buemnue o6bexTn HaswBaloTcs napamerpamu npepnucanus. Tlapa«
METPH CBSI3HBAIOTCA ¢ HCOOJHHTE]eM MHPH BHI30Be KOHKPETHOrO NpeR+
DucaHUS Ha BPeMs BHINOJNHEHHs STOro MNPEANHCAHHS B AedATCs Ha
6X00Hble, 8bIXO0HBIE H 8X00HO-8bix00Hbie. COCTOARME BXORHOTO napa«
MeTPa CKa3hiBa€TCH Ha BHIOJHEHHH MPENNHCaHWA, HO B pe3ylbraTe
BHINOJIHEHHs1 He MeHsieTcA. COCTOsiHHe BHIXOZHOTO NapaMeTpa He CKas
SHIBAETCA Ha BHIIONHEHWH MNPEANHCAHHS, HO MOXET H3MEHATbCH B pes
8ynbTaTe BHNOJAHEHHH, DBXOJHO-BHXOAHMG NAPAMETPH ABJISAIOTCA R



10 IJL 1. HARAJIA POTPAMMHPOBAHMS

BXOAHRLIMHE, ¥ BHXOAHNME: HX COCTOAHAA H CKa3HBAITCHA Ha PE3YNLTATE,

H MOTYT MEHATbCA B Pe3y/nbTaTe BHINOJHECHHS MpEANHCAHHSA.

Ecau npeacTasiaTh ce6e HCHOAHHTENRA B BHAE YCTPOHCTBA € KHONKAMH, TO
raoGanbHEe OGHLEKTH —3T0 BHYTPEHHHE 9ACTH YCTPOHCTBA, COCTOMHAE KOTOPHX Me-
HAeTCA NpH HAKATHH Ha KHoOKH. Bo3je HEKOTOPHX KHONOK Ha nepeauef maHeau
BCONO/MHKETENS eCTh OTBEPCTHA, KYAA NMEepej HaxaTHeM KHONKH (neped BH3OBOM mpex
THcamus) caeAyeT MOMECTHT, BHEWHHe OGBeKTH. Konmuecrso oTsepcTult m mx Thi
onpeAeasioTcs. KOHCTpYKIuei HCHOJHHTe A, CaMy BHelWHHe 06BeKTH MOXHO npex-

‘CTaBJATh B BHAE MarHeTOPOHHHK KACCOT PAa3HHX Ppasmepos, colepiKHMOe (cocrosn-

HHE) KOTODHX MOXET H3MEHHTHCH, €CNH O6BLEKT (3 TodMee, COOTBETCTBYIOILEE OTBED-
crge) sBAseTcH! BHXOAHHM. DddexT HaxaTHA Ha KHONKY— sddeKT Br3oBa npeanu-
CaHHs— 3aBHCUT He TOJBKO OT TOro, KaKasd KHOMKA Hayara, Ho H oT COCTOAHHH
BXOZHMX 0GBEKTOB (COAECPRUMOrG KACCET, BCTABACHHKX B OTBEpCTHA NPEAMHCAHUS),
& TAaKKe OT TOFo, 4T0 HDOHCXOAHAO € HCIIOAHHTEACM DaHblle, T. € OT COCTOSHHA
rA06aabHBIX 06HEKTOB, NAMATH HCHOAHHTES.

Takum o6pasoM, pe3ynbTaT BHITOMHCHHA MNPEANCAHUA TONHOCTHIO

-onpenenasiercss COCTOSHUEM:

~— rAo6aNbHHX OOBEKTOB HCHOJHUTEN,

~— BXOAHMHX ¥ DXOXHO-BHXOAHHX NAPAMETPOB WPEANACAHHA H CO+
CTOMT B H3MCHEHHU COCTOMHHUH;

- r06asbHHX OGBEKTOB HCHONHHTEJS,

— BHXOAHWX H BXONHO-BHXOAHHX NAPaMETPOB NPEANHCAHHUA,

OpHo H TO Xe npeanHCaHHe MOXeT OBITb BHIMOJHHMHIM MPH OR-
HHX COCTOSIHHAX IJI06aAbHHX OGBEKTOB, BXOAHRIX H BXOAHO-BBIXOXHBIX
HapaMeTpon H HEBHINOJHHMHM 0OPH NPyrHX. B nocaeauem ciaydsae sos-
HUKaeT HOpPeAYCMOTPEHHAN KOHCTPYKUHel HCHOJHHTeNs HCKJIOUUTEND-
Hag CUTyauHusi — OTKA3 —H HpOJO/IKeHHe PabOTH ¢ MCHOMHHTENeM
CTAHOBHTCA HEBO3MOXHHIM (B PaMKax OPHBENCHHOR BHIIE MOKEHH OT-
Ka3 MOXXHO MOHHMaTh KaK Heperopanse nﬁenoxpaameneﬁ)_

Komaunys HCOOMHHTENAMH, MH OOWMHO AOCTHLAEM IKENACMOTO pe-
8y/bTaTa He OLHHM BHIOBOM KaKoro-au6yAb NpELNKCAHUS, & Ofpe-
Aeneuuoﬁ ROCACO0BATEABROCTOIO BbI3080G pasHHx npeanucanui. Takas
NOCACLOBATEIbHOCTb (4 TOYHee, HeKOTOpoe ee (opMalibHOE ONHCAHUE)
HasuBaeTcst npozpammoti. COOTBETCTBEHHO AGATEJLHOCTh 110 COCTaBJE-
HHIO TaKHX (OPMAJbHHX ONHCAHUA HA3HBACTCH RPOZPAMMUPOBARUEM.
Kak OpPaBHAO, NPOrpaMMa ropasio KOpode, 4eM Ta [OC/Aef0BaTe/bs
HOCTb jpeficTBHH, KOTOpyl0 OHa omuchiBaeT, Heynauno cocrasieHHas
nporpaMMa MOXeT ONHCBIBaTb OECKOHEYHyIO NOCASROBATENBHOCTh Aeiis
CTBHA WJM NOC/AELOBATEJNbHOCTH, NPHBOASLLIYI0 K OTKA3y OAHOTO M3 HCs
HOJIHHTeJIeit,

PaccMOTpPHM HECKONBKO HPHMEPOB HCOOMHATENSH ® npocrefmux
OPOrpaMm JJisl HHX.

. . Hcnoamsrean «Pesuux Meransa» (PM).
., [IpaMep, 1. Stor ucmoamurens - npegctaBaser coGolt  mpo-

qreAwui CTAHOK O WHCAQBHM ODOTPAMMHWM yNpaB/eHHEM H COCTOHT,

1. OCHOBHHIE MOHATHS NPOTPAMMHPOBAHHS -/ 1

B3 NPAMOYrOABHOrO CTONA, HAa KOTOPHIA MOXHO K/AacTh JHCTH
MeTajla, B pe3aka, - PacloJIOXKEHHOr0 Hald CToaoM, Pe3ak MoxHa
NOAHMMATL, ONYCKaTb © TNepeMellaTb RaPalJCILHO KpasM CroJa,
MNockoneky wmm GydeM pucoBaTh CTON H MeTall Ha Oymare
(Ha nocke), To OyaeM TOBOPHTb O NepeMelUEHHAX pe3aka BIPABO,
BA€BO, BBePx B BuH3. [lpu onyckanunm pesaka # OpH ABHREHHH
B ONYIIEHHOM COCTOSHHH B JIKCTE MeTaJJa NOJA pe3akoM ofpasyerca
npopesb.

Bynem cumtath, uTO pesak HMeer pasmep 0.5¢0.5 MM u nepeMe-

maercs ¢ waroM 0.5 Mm. Veannsupys CHTYamMIO, MOXHO CUHTATH
cron Pesunka MeTadia KJeTuarhiM mHojdeM (C KJIETKavH pPasmMepoM
'0.5¢0.5 Mm). Pesak Bceriia HaXOIHTCA B HEKOTOPOH KJeTKe STOr0 {04#j
€r0 MOXHO NEpPeMeliaTh B COCEAHHE KJETKH [0 TOPH3OHTAAH M NO BEP«
THK3JH, HO He¢ N0 xauaroHaju. [lpu onyckanHH WiH DepelBHIXeHHH
ONYIIEHHOrO pe3aka BmpesaeTcs LEJHKOM BCH KJeETKa,
" Pesunk meTasia cHaGXen NATUHKAMH, KOTODHE TO3BOASIOT aHA«
JM3HPOBATb, HAXOKUTCA JH Pe3aK B KJeTKe y BEPXHEro, HHIKHETO, Jies
BOTO HJH NPAaBOTO Kpas CToJla H €CTb JIH METall B KJeTKe HOA pes
38KOM, ' ) ,

Cucrema mpeanucanuii PesunkRa MeTanna COCTOMT B3 CACAYIONIHX
npeAnHCcanuit:

1. Havatb paGoty

2. noauATh pesax
. ONYCTHTH Pesax
1War BOPaBo
. IHar BJEBO
6. mar BBepx

7. wmar Baus

8. pesaxk Hal MeTaJJOM : Bafuer

0. pesak y BepxHero Kpas cTona : pa/mer

10, pesak y muxHero Kpas cToJa : Ra/Her

11. pesak y mpaBoro kpas crona : Aa/mer .

12, pesak y JeBoro kKpas cTosa 1 Aa/Her

- 13, gougnty pabory I

3annch «pe3saxk Hajl METAJIOM : Ra/HET» 03HAYaeT, 4TO y NpeANAd
CAHHA <«pe3ak Haj MerajJoM» €CTb OAHH BHXOJAHON OGBEET H 9STOP
OOBEKT MOXET NPHHHMATb ORHO M3 JBYX COcTosiHMA: JnGo na, JuGo
ner. (MoXHO cumTaTh, YTO B KHONKY «pésal( Hal MeTalioM» BCTPOeHa
AAMIOYKA, KOTOpas MOC/Te "HaXaTHA Ha KHONKY MoXeT Jaubo 3aro~
perees, aubo e saroperbes.) [lpennucanus raxoro Buma  mb Gynem

BASHBATb BLIPAOATLIEAIOWUMY SHAYEHUEe Tuna Bafmert,

Bonee xomnakTho cHcTeMy OpeinBcaEmii PessHka MeTanna MOXEO
84a0HCaTh B BHOe
1. nagarp paGoty
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2. OOXHATH/OMYCTHTb Pe3aK
3. war Bnpaso/sieBo/BBepX/BAH3
4. pesak Haj MeTaJJIOM
5. pesak y BepXHEro/HHXKHero/NIPaBOro/Jlesoro Kpas croaa
. 6. xonunts paboty
B npanbueiimeM M OyZeM NOJb30OBATBCS HMEHHO TaKofi CXKaTOH
pMOIl 3anmcH cHcTeMH npeanucaunf. Lludper cieBa B cHCTeMe Npel-
HHCAHUA HYMEPYIOT CTPOKH (TPyNNHl NpeaNHCaHHi),
“  TloscHEm Tenepb, YTO NPOHCXOJHT MPH BHINOJHEHHH OTIAETBHHIX
mpexnncaHuii Pesunka MeTamna (Kak NPUHATO [OBOPHTb B MPOTpaM-
MHUDOBAHHH, NOACHHM HX Cemanrtuxy). Ilo mpeinHcaHWIO <«HavaTh pa-
GoTy» pe3ak OKa3HB4eTCs B JeBOM BEepPXHEM yIMy CTOJZ B NOAHATOM
gonoxenud. Ilpn noumTKe CHesiaTh luar BBepX, KOIJa Pe3aK yKe Ha-
KOIHTCH Y BEepXHEro Kpad CTOJa, BO3HHKAeT WCKJIIOYHTENAbHAss CHTya-
NHA «OTKa3», AHAJIOTHYHO OTKa3 IMPOHCXOAHT HPH NONBTKE CcHeNaTh
mar BnpaBo, KOria pesak y npasBoro kpas, ®H T. 1. [lpeamucanus
XNOJHATL/ONYCTHTL Pe3aK» NEPEeBOJAAT pe3ak B Tpelyemoe mnOJOMKEHUE
We3aBUCHMO OT TOro, OH JIH OH HOXHST WJH ONYIUEH, H HHKOrla He
NPHBOAAT K OTKasy. Pesak MOXHO ABHraTh M B NOIHATOM, H B ONy<
IEHHOM COCTOSIHMM HE3dBHCHMO OT TOFO, €CTh NOX HHUM MeTal] WiId
HET,
TIpumep mporpammul Ajs ucnoJHATend «Pe3unK Meraniars

Aa/uer
jaa/ver

HPOFPAMMA IIPSIMOYIOJbHHK

« A2HO t | JHCT MeTaJlla SaKpHBaeT Bech cToX Peaunka
+ MOJYYHTB: | OT JIEBOTrO BepXHEro yrJa OTpe3aH NPsSMOYIOJbHHK
. N | pasmepom 2+#3 wara Pesuuka Meramna

b .
PM.nauate paSory o -
PM.mar BHu3
PM.mar Buus
-PM.onyctuth pesak
PM.mar Bnmpaso

. PM.mar Bmpaso |
PM.mar Bmpaso
PM.war BBepx
PM.war BBepx
PM.nogssaTts pesak

. PM.gonuuts paGoty
He[ mPOrpamMMmbl

“'Sra‘ HporpaMMa ONHCHBaeT mocjefoBaTeasHocTs H3 11 BH30BOB
HEl  HenoAnATens  «Pesunk Merannas, [1o OKOHY2HHH ee BH-
MeTamla OyAyT npopesaHH KJIETKH, 3aIITPHXOBaH~

1. OCHOBHHE nOHﬁTHH NMPOTPAMMUPOBAHUSA 13

Konen npumepa 1,
HanomuuM: nporpamMMa—s3Te ¢oOpMaibHOe OmHCAHHE TNOCIEAOBAs
TeJILHOCTH BHI30OBOB InpeinHcanufi (B npuMepe 1| — mpepnucaumil Pes<

guKka Meranna)., CioBo «dpopMaibHOe» 03HauaeT, YTO OMHCAHHE HASJIKHO

NPOBOAMTECS B COOTBETCTBMH €O CTPOTHMH, BIOJHE ONpeAeNeHHHIMU
npaBusaMd. MR He GyzeM cefisac NepewHCNIATh HX, OLHAKO 3aMETHM,

- UTO B 9TH NpaBHJA BXOAAT HAJHYHE H MOPAAOK CJOB mporpamMma, AAHO,

al

Puc. L1 .

MONyYuTh, KOHElW MPOrpaMmbl, COCTaB/JeHHAsA H3 TOUEK BePTHKAJbHAA
JIMHHSA, COENMHAIOMAA CJOBO MPOrpaMma co CJAOBAMH KOHEN Hporpam-
mbl, HaJHYHe OTCTYna (T. €. CABHra HMeH NpeAnHcaHuf BIpaBo OT Bep-
THKAJbHOA 9epTH) H T. M.

Ecnnm B cTpoke mporpaMMul BCTpedaeTc® 8HaK |, TO TeKCT, Haud-
Hasg OT 3TOrO0 3HAKA H [0 KOHUA CTPOKH, CYHT2ETCH KOMMEHTapHeMm.
Kommentapuli — 370 NponsBOJbHLIA TEKCT, KOTODHH HHKAK He BJHSET

HA NOCAENOBATEJNbHOCTh BBI30OBOB NpPENNHCAaHHHA ODH BHINOJHEHHH PG+
TPaMMH, a CJAYXHT JHIIb I/ NOACHEHHS CMbICAA NMPOrpaMMBl MPH 4Te-
HHH ee 9ejoBekoM. Hampumep, B mporpamMMe <«NpsAMOYrOJNbHHK® KOM-
MeHTapHeM sIBJAsieTCS TeKCT MOcJe CJOB AaHO H NMONYYHTb, :

Hcnoanurenb «Mytanx» (I1).

I[Ipamep 2. droro ucmonuutens ciaeiyer NPeNCTaBAATh B BHAE
JNYHOXOJ2, KOTOPHA HAXOAMTCA [[e-TO B JRaJeKoH HEU3BECTHOH MeCT-
HocTH (HasoBeM ee Kksadpantom). ITyTHHKOM MOXHO ympaBasTh (Ha-
OpuMep, NO pPajHO) C HOMOLIBIO CJAEAYIOMlEeH CHCTEMH NpeANuCcaHHuii:

1. nasats paboty
. BUIepeaH/cnpaBa/caesa cBOGORHO t Aa/Her
3. Bnepenu/cnpasajcaeBa 3aHATO © i na/wer
4, crenath war
5. marate o ynopa
6. nosepryTbes Hanpapo/HaseBO
7, nOBePHYTbCS Ha CeBep/ior/3anan/BoCTOK
8. KouuuTh pabory
Ksagpanr [lyTHuka #BJsieTcs OPSMOYIOJLHHIM KJIETYaTHM HOJEM

[

HeH3BECTHHIX pasMepoB. FekoTopble KJACTKH KBalAPaHTa MOTYT OblTh

SanATH npenatcTsusMH, 1o kpaio KsajgpaHT OGHeceH CILIONIHOH CTEHOH,
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Mo npennucandio <xadaTh  paGoTy» IlyTHAK OKasHBACTCA B CEBes
po-sananmoff (neBof Bepxmeft) kieTKe KBaApaaTa, JHMUOM HZ BOCTOK
(puc. 1.2),

cenep
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Puc. {.2

Ha sToM ® creaywoliux pHcyHKax [TyTHHK u306pamaercs CTpes«
Kolt, ywasupaouieli opmentammo. Hampumep, cTpenka P yKasbBaeD
OPHEHTALHMIO Ha BOCTOK, a CTpeika ¥ — Ha IoT.

Mo npexnucanuio «ciesa cBoboano» [lyThux aHaJIH3HPYeT, 9TO HA<
XOAHTCH cJjeBa OT Hero. Ecau cieBa CTeHa HMJH KJIeTKa UpenaTcTsud,
70 OH OoTBedaer HET. EcaM e c/ieBa MycTam KJeTKa KBajpanTa, TO OH
otBevaer pa. Ilpeanncanme «c/eBa 8aHATO» BHINOJHACTCA AHAJNOrHYHO.
B cocroanun, usobpaxkensHoM Ha puc., 1.2, B oTBer Ha «CleBa 3aHATO»
TIyTHHK OTBETHT Ja, a Ha «c7eBa CBOGOAHO» — HET, -
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Puc. 1.3

Ecan xJaetka soepead IlyTHHka cB0o0OAH2, TO OH MOXKeT NepeMes
CIHTbCA B Hee [O INpeANHCAaHHIO <«cAenaTh mar», Ecau ke snepean
cTeHa HJH OPENATCTBHE, TO MONKTKA BHIOJHHTb MPEANHCaHHE «CHe/NAThb

ware npusefer K oTkasy, Ilo mpexmmcamuio <marate go ynopas Ilyr<

HUK OepeMeliaeTcsl BHepeXl X0 TEX HOP, OKa He ynpercd B CTCHY HJH
B npenarcreue, M3 cocrosHus, uM3o6paxensoro Ha puc. 1.2, mo mpex<
DHCARHMIQ «mIaraTh 10 ynopa» TIyTHHK nepeMecTHTCA B CeBEPO-BOCTOU-
Hy0' ' (Npasyio .BePXHIOI) K/IeTKY KBaApauTa.H OCTAaHOBHTCA B Helt aus
HOM HO-TIPEelKHEMY H3 BOCTOK (p_uc. 1.3).

Y. OCHOBHHE ﬂOHﬂTEﬂ ﬂPOPPAMMHPOBAHPlﬂ '18

Ecim B 9TOT MOMenT I'ly'mnx n(my-mr npeANHCaKEe «araTh Ao
ymopa» ellie pas, TO OR HHKYR2 He CMECTHTCH, OANaKC H OTKa3a He
BoanukneT, TaknM 0Gpa3oM, BH30B HPEANNCIHHA «I2raTh RO yHopa»
HHHOTR3 He NPHBOIHT K OTKa3ly,

HakoHen, no npeanncasmio «nOBEPHyTHCRH ...> IlyTHEK HOBOPauHs<
Baercs. [lpn sTOM emy roBopurtcs, AHGO Kyia OH AO/KEH NOBEPHYTLOS
(sazeBo — ra 90° npoTHB 9aeoBOR CTPENKH MAH HanpaBo — Ha 90° moO
4acoBO# cTpeske), AHGO B KaKOM MNOJOXEHHH OH JIOAKEH ORAa3aThCs
(nBnoM Ma cepep, Ha 3amag u T, I.),

Hea npumepa nporpamm aas Ilyrunxa:

NporpaMma NporyJxa

« BaRO  : | IpENATCTBHA He HPHAEralOT K CTeHaM KBA/JPaHTa
. noayunts: | IlyTHuk oGowes KBagpaut mo mepHMETpY
P —

. Hymux.ﬂaqa'rb paGory

. Ilyrapk.marate go ynopa

o IlyTnuk.noBepHyThCH HMamparo

o Ilyrank.marate po ynopa

» Ilyrank.nosepuyThea manpaso

. Ilyrnuk.marats go ynopa

+ Ilyrunx.moBepryThca Ranpaso

» Ilythek.waraTe po ynopa

o Tyrunk,nosepHyThes Hanpavo

 IlyTHHK.KORHUHTL paboTy

KOHell NporpaMMm

nPOrpaMMa Hasax A0 ynopa

« BaHO ¢ | MlyTaux rpe-to B KBagpauTe

. noayurts: | IlyTHur cMecTuiacs Hasag o ynopa, .
. | opuentanua Kyruuka He HIMeRHAACH

« IlyTmuk.noBepuyrnca maneso
IlyThnk .noBepHyThcs HaNeBo

o Ilyruuk.marats o ynopa

» Ilyrngk.noBepHyTHCR HajeBO

« Tlyrank.noBepHyTHCA HaneBo

EKOHER DPOrpaMMb

Konen npumepa 2.

Crex. as caenyouiero npuMepa noHago6uTca NOBATRE cTeKa. Cres
KOM HA3WBaETCA J0Gag CTPYKTYPa, B KOTOPOH MOIYT BaKanABBATLCH
Kakue-T0 SJeMeHTH H JJif KOTOPOi BHIOJHEHO CIEAYiollee OCHOBHOE
JCIOBHE: 9AEMENTGLL U8 CTeKQa MONHO (OCTABATS TOALKO @ nopalke,
o6parnom nopadky Oobassenus ux 8 cTex, OT0 yC/IOBHE BaCTQ HA3KBAOT
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TakKe NPHHIMOOM  <NOCHeAHHM [OPHIE] — NEPBHM  YIled»  HJIH
LIFO (Last In—First Out), [IpuMepamMi CTEKOB MOTYT CIyXKHTb:

a) oOHIKHOBeHHas JeTCKas nupaMHAka (puc. 1.4,a): Goapmoe Ko-
J1eyxo, KOTOpOe OhlI0 HAaJEeTo paHbille, HeJib3s CHSTh, He CHAB OpeABa-
PHTENbHO MalieHbKOe, KOTOpoe OBLIO HAZETO MO3XKe:

6) XeJe3HOAOPOXKHHI TYMHK (puc. 1.4,6): saron B Heabss B«
THaThb H3 TyNHMKa, He BHITHAaB NPefBAPHTE/bHO BaroH B, Koropwit Gula
garHaH nosxe;

B) TpyGa C ONHHM 3aNAfHHBIM KOHLOM, KyAa MOMeEIIAioT PasHo-
pBeTHHle «OouoHKM» (pHC, 1.4,8). Ilocnenuuit npumep B Han6obIed

) IINllIlNNIiIIlIllILL‘.“{\i\\\\\\|IIII|IIIII

Puc. 1.4. a) uercxax nupaMuiika, 6) KeJe3HOROPOXKHH TYHUK, B) Tpy6a ¢ OZe
. HUM 3allasiHHBIM KOHIIOM

CTETECHH COOTBETCTBYET NPOTPAMMHCTCKOMY HOHATHIO CTeKa: 3arisabBas
B TpyOy, MH MOXeM BHIETb, YTO GOYOHKOB B TpyGe HeT, HJH BHACTH
uBeT BepXHero GOYOHKA, HO He MOXEM BHIETb, €CTb JH OGOUOHKH HOA
BepXHHM, CKOJIbKO HX H KaKHX OHH L{BETOB, «

DJIeMEHT CTeKa, KOTOPHA B HAaHHHH MOMEHT MOMKHO B3fTh, T, ©
CaMBlifl «BepXHHI» (BepXHee KOJEYKO HA NHPAMHAKE, NOCASNHHA 3ae
THaHHBIR BAaroH B TynuKe H T. I.), HasuBaeTcs eepuiunol crexa. Ecau
WHCJO 3/EMEHTOB B CTeKe He MOXKET NPEBHIIATh HEKOTOPOH BEJWYHHLL,
TO CTeK HA3BIBAIOT O2PAHUYEHNbIM, 8 MAKCHMAJbHOE THC/IO 3/IEMEHTOB B
BeM ~ 2ay6unoll crexa. CTeK, B KOTCPOM HeT HH OJHOTO 3/J€MEHTa, Ha-
BHBAETCS NYCTHLM.

Hcnoannreas «Crekosnifi kanbkyaarop» (CK),

7. ~IIpumep 3. CucreMa mpeRnHCaHHMIls

-], -Hagatp pabory
2, j06aBHTh (BX; HHCIQ) B CTER

1. OCHOBHBIE TNOHATUSA NMPOTPAMMUPOBAHUS 17

3. CNOXKHTb/BHUECTh/YMHOKHTH/PASACTHTE

4. nokasartb pesyJpTar

5. KOH4HTb paboTy ’ <7

3anuch «Z0GaBHTH (BX: YHCJIO) B CTEK» O3HAYaeT, YT0 3TO npen-
[HCaHHe HMMEET OfHH BXOAHOA OCbeKT (BXOAHOK napamerp), KOTOpHE.
sIBJISAETCA THCJIOM.

Hcnonnuresb «CTEKOBHH Kanbxynmop» HMeeT JBa rno6anbnux
06DbeKkTa: cTeKk uucea (T. €. CTeK, IEMEHTAMH KOTOPOTO SBJSIOTCH YHCs
Jia) H tabJo, Ha KOTOPOM IO NPEAMHCAHHIO «II0Ka3aTb PE3YJLTAT» H30+
6paxaercsd BepliHHA cTeKa (caM CTeK NIpH 9TOM He MeHAeTcs).

[locne Br3OBa mNpeiNHCcaHHs «HayaTb paboTy» CTeK KaJbKyJasTopa
myct, a Ha TaGa0 Huuero He H3o0paxeHo. [Ipexnucanne «z06aBHTBH
{BX: UHMCJO) B cTeKk» H006aBisfeT yKa3aHHOe IPH BH30BE YHCIO B CTeK.
Ilpeanucanne <«mokasaTb pesyabTaT» H306pamaer Ha Tabno BEpIUUHY
crexa. [locne storo Tabio He MeHsiercd O CJIEAYIOLIETO BbHI30BA NpeA-
IHCaHHs <«MOKa3aTb pe3yabTaT». [IpH BHIIONHEHHHM apH(pMeTHIECKUX
onepauuii (CaOXKHTb, BHIYECTb, YMHOXHTb, pa3ie/iuTb) CTeKOBHIH Kallbe
KyJATOp AOCTaeT U3 CTeKa NOCAeNOBaTeNbHO CHayaja mpaBblfl, a 3aTeM
JIeBHl apryMeuThl ONEPalHY, BHIMOJHAET ONEPALHIO H MOJNYYeHHBIH pe-
8yabTar moMeniaer B crek (pmc. 1.5).

? . npassift apryMeHT: 9 3
12 BolMECTL nepwit  apryvedT: 12 S
5 12-9=3 -78

Puc. 1.5

Tlopsnox BLIGOPKH apryMeHTOB M3 CTEKa JIETKO 3aMOMHHTb: €CJH
Mbl XOTHM BHLIYHCAMTL C NOMOWIBI0 KaJbKyJsTOpa PasHocTb 12 -—9, TO
apryMeHThl ONePalllH «—» HAJO NOMECTUTb B CTEK B TOM MOPAAKe, B
KOTOPOM MKl MX YHTaeM — CHadaJda 12, a motom 9.

Ilpn pHnonHeHHH moGoli apH(METHUECKON OMEpAlHH YHCIO el
MEHTOB B CTeKe yMeHbludercss Ha I. ITONHTKH BHOONHHTH ONEpAlHIO,
KOrja B CTeKe MEHbIe JBYX 3JIeMEHTOB, HJH [OKA3aTh DPe3YJbTaT, KOx.
Tla CTeKk IyCT, NPHBOASAT K OTKasy. .

Tlpumep nporpammul asst CTeKOBOrO KaipKyJasTopa: | .
NMPOrpamMMa BHYHC/eHHE ' .
» JAHO : '
. nonqu‘b- | sHauenue dopmyan 5#{(/ -+ 8) + 25 na Tabao CK :

« CK. Haanb paGory
» CK.zo6arute {5} B crex
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CK.no6aeuts (7) B crex
CK.zno6asuts (8) B cTex
CK.croxurs
CK.yMuoxuTH
CK.no6asnre (25) B crex
o CK.cioxurs

+ CK.nokasarp pesyabrar
« CK.koHunts paGory
KOHEL IpOrpaMMul

* * » @

Tocnenosarenppie COCTOSIHMA CTEKa NPH BHOOJHEHHH STOR mpo-
YpaMMb HaoGpaxeHH Ha puc. 1.6, '

CHEH YW

Puc.

Konen mpumepa 3.
Henoanurean «Cuertunky., ]
Mpumep 4 Cucrema Npeanucanuii:
1. nauarb paGory
2. ycranosuTb B HYJB
3. YBEJHUHTh HA eAHHHIY
4. NOKa’3aTb 3HayeHHe
5. KoHuHTb paboTy
_ Mcnonnutenr umeer nmBa mM06anbHHX OGBekTa: BHYTPEHHHA, cO-
CTORHHEM KOTOPOro MOXeT OHTb HEOTPHUATENBHOE 1E/oe MHCJIO, B Tal-
%0, HA KOTOPOM 10 OPENNHCAHHIO «NIOKA3aTb 3HAYEHHE®» STO 9HCJIO B30+
Opaxaercs. CeMaHTaKa NpeLNHCARHA OYeBHAHA M3 HX Ha3Bamuil,
IlpaMep mporpaMMu fas BemonnnTens «CYeTINK»;
HporpamMMa TpH ’ -
« AaHO H '
« HOayarTs: | Ha Tabao Cuerynka wmciao 3

+ Cuerurk.nagars pabory
Cueruux.yeranosnts B Hyan
Cuerunk. ybesnunts ua CAHHEIY
Cuerunk.ysesuunth Ha epmuuny
Cuerunk. ype/nunth Ha eguuuny .
-Cuerunk . nOKa3aTh sHaYeHue

o CueTunk.KoHuNTSL paGory

KOHEN OpOrpaMMmu

Konen mpumepa 4,

» e w.

2. VIIPABJIAIIOIHE KOHCTPYKUMI W YTBEPRAEHUA 19
BAAYM U YIIPAXKHEHHUS o '

1. Hanmware nporpaMsmy pas HcnoaxuTeas <«PesqHg MeTaiaw,
BHpe3aionlylo B JIHCTE MeTaaia HoMep Bamero moma.

2. Hamumurte nporpammy aas mucnoanurets <CTeKOBHH KanbKyjss
TOp», KOTOpasg BHUHCAACT sHaueHHe dopMyan 5 —(6 4- 8/(7—5))+4 L.

3. Hanummte nporpammy ans CreKOBOro KaflbKyJaaTopa, KoTopasa
mOKa3bRaeT Ha Tabao rox Bamlero poxaenus.

4, Pewnre samady 3 OPH YCJIOBHH, 9TO B NPOrpaMme B MpeiNuca«
HUAX «0GaBHTb (BX: UHCJO) B CTEK» MOXKHO HCHOJIb30BATb TOJILKO OXs
Ho3HauHHe gHcaa ot 0 po 9.

5. Mpupymadire Kakoro-HuGyap ucnojHurens. ONUIIETE ero CH«
cTeMy npeAuHcaHHil, raoGanabHele o6bexTa. Hamuimdte ABe CyulecTBEHHO
pasHule OPOrpaMMul AJfA 3TOr0 HCIOJHHTENS,

2. NMpouecc BHNOJHEHHS TIPOTPAMMBDL

Ynpasasiomue KOHCTPYKUHH B YTREPKACHHS

Mu yxe roBopusH, 9TO TporpamMa — 370 ¢opMalbHOe ONMUCAHHE
TIOCNef0BAaTeNILHOCTH BHI30BOB HNpexNucaHuff, # OGBACHNAH, UTO MPOHC~
‘XOJMT TPH BHNOMHeHHH nporpammsl. Jlo CHX mOp, OAHAKO, MH' HE
(/TOYHANH, KTO H KaK BLUIOJHAET NPOTPaMMY, T. €. NepeBOAAT 3T0 (Hop«
MAJLHOE ONHUCAHAE B XOHKDPETHYIO MOC/AeR0BATE/NBHOCTH BHI30BOB. B mpo-
TpaMMHPOBAaHHH OOLINHO CUHTAeTCH, YTO STy PaboTy BHINOAHAET HEKO-
TOpPOe a8TOMATUHECKOe YCTPORCTBO — MaliHHa, Mu OyaeM gaswBaTbh 3TO

nporpara Pezumk
MeTanna
YHUBEPC ANbHbA -
BhiNGARIRS ™ : : Nenonnurenmt
KOHEW NPOrpammu CuaTamg

Puc. 2.1. TIpomecc BLIMOAHEHUS NPOrpaMMal

yerpofictBo  YHuBepcasbHEIM BoinoauuteneM, uau IIIBM — Daekrpos-
Ho-TIporpamumuoit Bumonnsiomei Mawasoit (puc. 2.1), '

Jlas TOro uTOGH NPOTPAMMY MOTJO0 BHIOMHHTL QETOMATUHECKOE
yCTPOHCTBO, mporpamMma [OJIKHA HMOAUMHSITECA CTPOTHM NpPABHAAM, sa-
'HHCHBATbCS Ha HekoTopoM noustHoM DIIBM dopmanvHoM sisnke. dror
S136IK TIPHHATO Ha3WBATh A3b6kom npozpammuposanuf. Pasupie DIIBM
MOFYT BHINOJHATL DPOrPaMMH, BOOGIIE roBOPHA, HA DPA3NHYHHX A3HKAX,
fTakaM o6pa3soM, HCNOJNb30BAHHEIA HAMH HA3BIK HPOrPAMMHEDOBAHHS —
‘JMING OZMH H3 MHOTMX. B mocieXHHX IJIaBax KHHMH MHBl MO3HAKOMHMCSH
C IByMdA ADYTHMH fISHKaMH (XBYMs APYTHMH YHuBepcaJbHHMH Brimoa-
Hurensamu), Bcero e B MHDe CYIIECTBYIOT THICAUH A3LIKOB [POrpaMs
MHDOBAHHS W HPOAOJKAIT HOABJATHCA BCE HOBHIE, ’
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[IporpaMMH MOXHO BHNONHATG ¥ Ge3 aBTOMATHYECKOTO YHHBED«
canbHoro Bumnoammrens, Hanpumep, YenoBek MoxKeT SHTAaTh TEKCT NP0«
FpaMMB R HaXHMaTh Ha COOTBETCTBYIOIIHE KHONMKH Ha COOTBETCTBYIO+
MUX HCNOJHHTENsiX. B panbmeiimeM Hac 6ymer uHTepecoBaTh, He KTO
BHINOJHAET HallH MNPOrpaMMbl, a CYINECTBO JeJa — Kak 3amHCcaTh Npos
TpaMMmy u 4TO npou3ofiler npH ee BHNOAHeHHH. OfHaKo yHOG6HO 0GB+

AICHATL CMBICH TeX HJH HHHX (OPM 3aMHCH NMPOrpaMM, ONHCHIBAsA HOBEY

ReHne YHuBepcaabHOro BHNOMHHTENs NpH MX BHIOJHEHHH.

Hanpumep, Bumonnenne crpokn «CK. no6aputs (5) B CTeK» B Mpo-
TpaMme <«BHYHCTEHHE» MOXHO ONHCATh TaK: YHHBepcaibHHH Brmoanm<
Tenb (YB), nofins 10 aTol CTPOKH B TeKCTe NPOrpaMMH, aHAJH3HPYeT
cacreMy npeanicanuil ucrnoimmreas CK, T. e. HiMeT crpoky, Kortopas

BHe CKOGOK M ) 8 TOYHOCTU COBNAKAET CO CTPOKOM nporpammbt. OG+

HapyXuB Takylo CTPOKY, T. €. CTPOKY <«A06aBHTb {BX: UHCJO) B CTEK»,
YB ycTaHaBAuBaeT BXOLHOK OGBEKT «UUCAO® B COCTOSHHE 5 H <HAKH
MaeT BYXHYIO KHONKY»— 00painaercsi ¢ COOTBETCTBYIOMIEM MpeAnucas<
BHeM K CTeKOBOMY KaJaLKYASTODY. )

B coorsercreun ¢ npunsiTofi B OpOrpaMMHPOBAHHR Tepmuﬂohorneﬁ
OyneM HasHBaTL 9HCJIO 5 B TeKcTe HporpaMMHul (axTuueckum napamer<

POox, OGBERT «UACNO® B CHCTEMe NPEANHCAHHA — (POPHAALHOIM NAPAMETS

POM, a aKT YCTaHOBKH OOGDBEKTa <YHC]O®» B COCTOSIHHE 5 — YCTAHOBKOL
€00TBeTCTBUA (POPMANLRLIE U (BAKTULECKUL NAPAMETPOS.

¥nparasiomue koncrpykuun. Ilpusefiennne B pa3n. 1 mporpaMmu
6u;m BECbMa NDHMHTHBHEIMH: KaXJas H3 HHX ONHCHBalda (UKCHPO«
BAHHYIO [OC/TE[0BATENbHOCTD - BH3OBOB MPEANHCAHHA, COBEPIICHHO HE
8aBUCHIIYIO OT COCTOSIHHS HCTIOJHHTENS, BHIOJHSIOMWIErQ s'm'npennm
canus. [IporpaMMa Moxer, OfHAaKO, ONHCHBAaTL W 60Jce CHOKHHE [0«
CNIENOBATENLHOCTH, 3ABHCAIIME OT TeX HAM MHHX ycaosmfl, PaccMorpum
npuMep: ; ‘
APOTPAMMA. OCTOPOXKHHIE mar

mano . : | [TyTuek rae-ro B KBajgpanTe
» NOAY4HTH:
. re—————
« ecan ITyruux.suepenu csoGoano
. TO

. . [TyTHuk.cxenars mar
. KoHen ecam
KOHEN mpOrpaMMmul

OTa mporpamMMa cogepXHT HOBYIO (opMy SaMHCH == YIPaBASIONIYIYy
KORCTPYKLHIO
ecan (ycaoBue)

"2, VIIPABJISIOUIME KOHCTPYKLIUYM U YTBEPKAEHUS o1

"KoHCTpyKHHs Ha3biBaercsl yupasasiomedl, Tak Kak camMa nmo cebe
OHa He NPHBOAHT HH K KAaKHM BbI30BaM ODEANHCRHAH, a JHIUb YyHOpas-
JISI€T NMODPALKOM TAKHX BHI3OBOB. XOT CMBHICJ KOHCTDYKIHH €CJH -— TO —
KOHEWl eca¥ HMHTYHTHBHO sCeH, NOSCHHM ero, H3006pasuB cxeMy paGoTH
YuugepcaipbHOro BHINOMHHTEAA MpE BHNOJHEHHH STOH KORCTPYKUHH

T(puc. 2.2). (CupaBa na puc. 2.2 nsobpaxkeHa Kpatkaa ¢opma, KOTopqﬁ

MH GyleM nOJb30BaThCA B AajbHelilleM.) t

Takum 06pasoM, MPH BHIMOJHEHHH MPOTPAMMEI €OCTOPOXKHAIN IHIars
VHuBepcabHEIH BHIIONHHTEb CHAaYaJa aHANH3HDYeT YCJIOBHE MeXAY
cJdoBaMH ecaM H TO, T. e. obpawmaercs K IlyTauky c npeamncanzem

%% BunonHenn (naT) HaT

B‘R BEPKA

INOAHERS NN

i ) 4 ycnosme
yCAORME
BunoAREHO Aa

(na)

BLINOAHSHWE RSACTEWA

(-]

MEXAY
"kaman ecan™ REACTBUSR -

«Brepean cBoGoaHO». Tak Kak 3TO — npeamucarue, BHpabaTeiBaomee
BHayenne Ttuna pa/uer, to I[lyTHuk oTsewaer ambo pa, auGo Her. Ecam
ycaosre Boinoanero ([IyTrux orsemus pa), T0 YHuBepcasbHblii Boinos-
HATE/b BHLIIOMHNET CTPOKH MEXIy TO H KOHEW eCAH (T. e. KOMaHAyeT
TIyTHHKY «cpenaTs wars), B OpOTHBHOM cJyuae TEKCT MeXAy TO H KO+
Hell ecaH IpOTIycKaerTcs. ' oo

Crporo rosops, NPOrpaMMa «OCTOPOMXHLIH LIar» ONHCHBAET He
OAHy, a JABe NOCJIEAOBATEJbHOCTH BHI30BOB nNpeRnucanuil. Komkperhas
nocnexoBaTeNbHOCT ONpeReaseTca JHIUL IIPH BHIIOJNHEHHHM 3TOf INpo-
rpammul. Takum obpasom, ¢pasy «mporpamMma — (pOpManbHOe OMHUCAHHE
HIOCJACAOBATE/bHOCTH BHI30BOB NPEANHCAHHHA», CIeyeT NOHAMATL HMEH-
HQ B TaKoM AHHAMHYECKOM CMEiche. B pamkax meradopti YrmBepcamnb-
goro BeimosHuTeNns MBI MOXEM NOHMMATb HPOFPaMMy Kak Iporpammy
ero naedcrsuil — GOPMAJBLHHE TEKCT, NOJHOCTBIO OINHCHIBAIOMIHE MOBE<
JieRHe YHHBEpCaasHOTO BHIOMHHTENR € y4eToM BCEX TeX YCJOBHH, KO-
TOpHIE MOTYT CJOKHTHCH [IPH BHIIOJHEHHH MPOTPAMMBEL ]

KpoMe KOHCTPYKLHH eciH — TO — KOHew €CJIH MH GyAeM HCHOJIb<
30BaTh H APYTHe KOHCTPYKLHH, YIDPaBJAONIHE NOPALKOM BBI30OBOB HPEX-

nucannfl, IlouTH Bce 9TH KOHCTPYKUHMH mOpeAcTaBieHH B Tabu 2.1,
CemaHTuKy (CMEICA) 9THX KOHCTPYKUMHA Mu 6ylaeM OGBACHATS,

Puc. 2.2

0. -
w7 {neficTeus)
 KoHew ecim ~

' QuHCHBag pafory YHHBEPCaNBHOTO BHUIOJHHTENR NDH HX BHIIO/HEHHH,
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Ta6auna 2.1 .
Koncrpykiun swmGopa. CeManTHKa KOHCTPYKuui puOOpa sicHA H3

OcHoBAHE YNpPaBASIOMHAE KOHCTPYRIAK
cxeM puc, 2.3,

YerHpe KORCTPYKHWH BHGOpa

ecar (ycaopue) . ecay (ycaoBHE) yenosme Yot ycnosmue L

. T0 ’ . « To {nelicTeusl) g

. {nedcreus) « WHave (neficTBuA2) Ra Aa

KOReN ecan KOReR ecan A Y .
neAcTEnS AetcTBMAl ETE

pubop suiGop

. npr {ycnoeuel) => (neficreus 1) o NpH (ycnosunel) = (neficrausl) ' '

« Ipu {ycnosue2) =~ (neficteua 2) « OpH {ycaosne2) => {(RelcTBun) -

. e L] . e

« npn (ycaoene N) => (neficrBuaN) « mpA (ycnosueN) => (neficrpuaN)

. . RHAve = (neficTeua)

xoHen snfopa Konel BHGopa

<ycnuauel}“a>ﬁehc79nnlh- .

ycnoanel aAefcTenal -1
_ HlecTh KoHCTpyKuuf LHKAa Her
n3
’ ycnoaue?2 -1 <y:nnauez>—>|Eﬁc*raua2 I-)--»
BEEJ . IHER NOKa (ycloBHE) v,..er \‘,Her
« BLITOJHETH ; « BHNOAHATH - res | >e e ct a
. (nefcreua) . (eficTBHSA) ’ ‘z'
KoHeX nNuKAa EOHell NUKJA .
na LE]
) (ycnoeneN>—>| neﬁCTBuwa-» <ycnasue N >__>| aencrema N |—>-~
nuxa K pas nuka K pas ’ Her” Her
« BHNOAHRATH - . s noka (yciosue) ’
. (reficTBHA) . (meficTBun)
HOUEH RUKNa - KORCH UMK
Puc. 2.3. Komcrpyxuuu pnifopa: a) ecnst — To.— Kouel ecad; 6) €CiH — TO —

NEKA Zaa Kamporo X n3 M HHEJ AXA Xaxkaoro X ua M HHaye — KOHel, ecad; B) BhiOOp — xoHel BbiGopa; I) BLIGOD — HHAYE —— KOHEL
. BUNOAHATH . ToKa {ycJoBHE) . Bhibopa
. « BHNONHATH
o . (meficTRM) . (neficTBEM . Uukan, KOHCTPYKUHS UMKA BBIMONHATH — KOHell MHKAR BLI3HIBAET
HoHeN RAKAQ ‘EoHel, nuKaa ’ noBTOpeHHe TeAq yukaa (T. € ASHCTBHN, 3aMMCAHHHX MEXAY CJAOBAMH

BBHIMOJHATL H KOHEW IHKJR), BOOOWle roBops, A0 GECKOHEYHOCTH. Bu-
NOJHEHHE TAKOrO IHKNA MOXET SaKOHYHTHCA JHIUIb B ABYX CAYUasiX:
!  ~ BO3BHHKJA CHTYAalHS «OTKa3» TIPH BHINOJHEHHH OXHOTO H3 Hefi-
CTBHH (B 3TOM c/Iyuae BHIOJHEHHe NPOrpaMMH BooGHIe MPexpauaercs);
{  +— BCTPeTHJACh KOHCTPYKIHs BbLIXOA M3 HMKJAa (B 9TOM cJaydae
TeKCT O CJ0B KOHel WHKAA NPOAYCKAaeTcs H AaJee BROONHAIOTCA CTPO-
KH, 3aMHCaHHBIE NIOC/e KOHCTPYKUHH IHKJAA).

KOHCTPYKIEA UHKA TOKA — BHIOAHATL — KOHer, MHKAA BHIOMHS«
eTcsi B COOTBETCTBHH CO CXeMOH, H300paXKeHHOit Ha prc. 2.4,

Kouctpykuus uuka K pas BbinmoAHATH — KOHeW UMKAA 3acTasiser

B KaXnofi M3 STHX INECTH KOHCTPYKUHA LHKJA CpejH <neficTBuii» MOMeTr -
BCTPETATHCH OAHA HJH HECKOJbKO KOHCTPYKIHA . '

BBIXOR HS NHKAA

Koucrpykunn yTeepmHeHMe, OTKA3 M HHYEro He AeJaTh

yTBepRAenNe: {YCJAOBHE) BAR YTB: (yCAOBHE)

OTKas
HE¥ETO He AeafTh . . YunBepcaabHHA BHINOMHHTENL BHNOJHUTH TeJO LHKJIA Tpebyemoe UHCIO
pas (nmpa K << 0 Teio HHKA2a He BHIMOJMHAeTCHA HH pa3y). Hanmpumep,
J—

uporpaMmy 06xofa KBaAPaHTa N[O HEPHMETPY MOXKHO 3amucaTh Taky
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MPOrpaMMa nporyaka
. AAHO : | mpenarcTBUS He NpHJEraloT K CTeHAM KBajpaHura
. BOJIy$UTb: | O0OHTH KBajpauT N0 NEPUMETPY

. IlyTtHuk.uasate paGory
. nAKJa 4 pas BbINOJNHATH
. . Hyrtuuk.waraTe g0 ymopa
« .« [IlyrHuk.nosepuyTbCs HalpaBo
. KOHeN HHK}a
. Dyrmsux.konuure pabory
KOHell NMpOTrpaMMbl

O6paTute BHHMaHHe, YTO 3Ta [porpaMmMa ¥ NporpaMma <«mporyam-
Ka» u3 pasg. 1 —aT10 dsa paswoux ¢opmassibix onucanus (T. e. dae
pasuoie npoepammbl) 00HOL w TOL we noCAed08ATEAbHOCTU BbI30806
npednucarud uenonuutens [TyTHHK.

Tpn BHIMOJHEHHH KOHCTPYKUHH UWkd K pas ROKa — BHIOAHSTh —
KoHel LM¥KNa YHUBEpCAJbHHI BhNoJluTess DLITAETCS NOBTOPUTH TEJIO
. uukaa tpebyemoe umcno pad. Opmako B

(el

1

OTJHYHe OT Npelbiayuleil KOHCTPYKUHH 1te-

ped kacdeim BHINOJHEHHEM TeJa IHKJA

ychoeme Y—ot VHuBepcanpubil  BunonHuTteas  aHaJH3M«
na pyer ycloBHe nocle cnaoBa nmoka. Ecan
YCJOBHE BLINOJIHEHO, TO TEJO IHKJA oOyes

ABACTBUS peaHoit pa3 sminoauserca. Eciu ke ycno-

BHE He BLINOJIHEHO, TO BLHINOJHEHUE KOH-«
CTPYKIIHH UHKJa 3aBepuiaercd H BbINOJ-

) HAIOTCA AelcTBUSA, 3anucaHHpIC NOCJIE CIOB
KO HeH HHKiaa.

KoHcTpysunn umka aas Kaxporo.. #
UHMKA  pJg KaXKAOFO — NOKa... NPHBeLeHbI
JIJSl MOJHOTH KapTeHb. OHH BCTPETATCS H
OyAYT oODbsiCHEHBl MO3Ke.

Haxoneln, BeTpeTds KOHCTPYKUMIO BbHIXOA 3 RMKAA, YHHBepCasbuuifl
Buinonnuresn MpONycKaeT TeKCT JO CJAOB KOHElL LUMKRA H BLINOJHAET
JeHCTBHA, CJeAyOllne Aajee,

YTBepMaeHue, 0TKa3 U Huuero He jAenartb. KOHCTPYKuHS yTBepue-
HMe, WX YTB, PHBOAHT K MpoBepKe 3amucaHnoro B Hefl yciosusi. Ecan
yCl0BHe BBHINOJHEHO, TO BHIIOJHEeHHe NPOrpaMMbl HOPMAJbHO NPOROJ-
Kaercs, Ecan ycioBHe He BEINOJIHEHO, TO YHHBepcasbHbfi Brmoanurtens
CYHTAET, YTO BO3HAKJIA CHTYAlHA <«OTKAa3», W NpeKpallaeT BLINOJHEHHE
nporpaMMbl. AHaJIOTHUHEIM 06pPasoM OH NpeKpallaeT BHINOJHEHHE NPO-
TpPaMMHE, €c/H BCTPeUaeT KOHCTPYKIHIO OTKas3.

KoHeTpykuus muuero He nenath, Kak H CJEAYeT H3 ee Ha3Bamhs, e
APUBOANT HH K KakuM JAeHCTBUSM YnuBepcaabnoro Bmmoanurens, He-

Pic. 2.4, KoscTpykuusa
UMKN — pnoKa -- BHINOJ-
HATbL — KOHel WHKAA

2. VIIPABJSIOIINUE KOHCTPYKUINY Y VIBEPKIEHUA 25

HOJb3YeTCHd 9TAa KOHCTPYKLMs MCKJIOYHTENIBHO AJS NOBBINCHHS IOHAT-
HOCTH NPOTPaMMEl TIpH YTEHHH ee yeJoBekoM. Hanpumep, MH MOXKEM
3anucaTh MPOTPAMMY «OCTOPOXKHBIN LIar» B BUAE:

ApOrpaMMa OCTOPOKHHHN mar
. NaHO : | IlytHuk rae-tTo B xBajpaHTe
. NMOJYYHTB:

. ecan ITyTHuK.Brepesy CBOGOLNIO

. . TO

.. ITyTHuK .caenaTy war
. . MHaue

.. HHYer0 He Jejarh

. KoHnen eciu
KOHEl nporpammbl

HeckoabKo npUMepoB NPOrPaMm € YNPaBASIOWMMH KOHCTPYKIHAMA

NPOrpamMMa NOBEPHYThCs CIHHOA K TPENATCTBHIO

. JaHo : | ITyTHUK B KJETKe OKOJO NPeNATCTBHA

« moaywute; | ITyTHUK TaM XKe, CIMHOH K NpENsTCIBHIO

. BbiOp

. . npu IlyTHuK.caeBa  3anaTO = [IyTHUK.TMOBEPHYThCA HanNpaBO
. npu [lytHuk.cnpasa 3aHfATO => [lyTHUK.nOBEepPHYThCS HaAeBO
. . npu Ilytuuk.Bnepean 3ausro = [TyTHHK.NOBepHYTHCS HANEBO
. . IlyTHHK .NOBEPHYTHCA HAJIEBO
. . HHaQYe => HHYErOo HE IeNaTh

. KoHeyn sniGopa

KOHel nporpamMMbl

nporpaMMa B JIeBbI BepXHHH yrosi crosa
. AaHo : | Pesunk Metasia BKJIOUEH
. MOJYuMTh: | Pe3ak B JIEBOM BepXHeM yriy croaa

. NUKT moka PM.pesak He y BepXHEro Kpas CT0/a BHIIQIHATH
. . PM.mar BBepx

. KOHem LHMKJa

. y18: PM.pesak y Bepxuero kpaf croa

. uMKX moka PM.pe3ak He y JeBOro Kpasa €Tojia BHNOJIHATH

. . PM.mar Breso

. KOHel LHKJIA

. yrB: PM.pesak y BepxHero Kpaf croja H
. PM.pesak y nemoro xpasi cToja
KOHen, nporpammsl .
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TpOrpaMMa nepuMeTp KBajapanta

« AAHO i | MpeNATCTBAS HE MPHJAEraloT K CTEHAM KBaPaHTa
. | TlyTHHK B JleBOM BepxueM yriay KBaipaHTa

. moaygnts: | [TyTHuk B Toft Xe KieTke

. [IlyTHHK.mOBepHyTBCA HA BOCTOK

» CueTunk.ycTaHOBHTb B HYJb

+ HHKA 4 pa3 BLOAHATH

« « ym: | B Cuerynke —- cyMMa aJuH NPOANEHHHX CTEH KBaJpaHTa
. o« CueTUHK.yBeNHYHTh HA ENUHHALY

» + nAKX noxa Ilyramk.Bmepean c¢BoGOAHO BHINOAHATH
« « o [yTank.cpenars mar

« o+ o CUerTuuK,yBeNHYHTh HZ eAUHHLY

« « KOHel{ IHKJa

« o+ IlyrHuk.noBepHYTbCA HampaBso

+. KOHEH HHKIA

KOHEl NporpaMMul

3ameuanune Tenepp MH MOXeM npuna'rb 6oJiee TOYHHIA CMHICH
TEPMHHAM <YC/OBHE» H <«HEACTBHS»,

YclioBHe, KaK BHJHO H3 NPHMepa NpOrpaMMpl «B JeBHA Bepxuui
yroql CroJia®, MOXET COCTOATb H3 HECKOJIbKHX BHI30BOB MDPENHHCAHHH,
BHPabaTHBAOIIMX 3HAYEHHA THOA AA/HET. DTH BHI30BH JAO/KHH OHTb
CBSI3aHH MeXJy co0ofl /IOTHYEeCKHMM CBA3KAMH H, HAH, He (coxpaute-
HHe OT <«HeBepHO, 9T0»), JlomycTHMH TakkKe CKOOKH AJS SBHOrO yKas
8aHMs MOpsAAKAa BHNOAHeHHA. B ycjopmax Buma «A # B» u <A uan B»
pHavase nposepaerca A. EclM sToro JocraTodHO AJIA NPOBEPKH BCEro
ycaoBus (B «A u B» A He Bwmoaseno, B «A wau B» A BHInoJHeHo),
T0 B BoOOue He nmpoBepseTcA (npeANHCaHHe He BH3LIBAaeTCHA).

JeficTBHA, KaKk BHAHO H3 DpuUMePa OPOTPaMMbi <NEPHMeTP KBaK-
paHTa», MOryr cojepaTb He TOJbLKO BH3OBH NpefNHCAHHA, HO H
yTpaBASIONHe KOHCTPYKIHH, XeficTBHA KOTOPHX B CBOIO OYepefb TaKKe
MOTYT COAEPXKAaTb yNpaBasdiollde KOHCTPYKIHH, H T. A. Takum ob6pa-
80M, KOHCTPYKUHMH MOXHO BKJaZHBaTh ADPYF B Apyra H, BooOule ro-
BOpsA, HeorpaHuuenHo, Ha mnpakThKe, OfHAKO, €TApaIOTCA, UTOGH ypO=
BEHb BJIOXKEHHOCTH KOHCTPYKHHMA He mpeBHmas 2—3, Tak Kak, ueM
BHIIIe YPOBEHb BJIOXEHHOCTH, TeM TPyAHee HOHATH NPOrpaMmy,

W ycnosrs, u peficTBaA Moryr Ouwrtb nycrhimd, Ilycroe ycnosue
CUHTAETCA BHUOJHEHHNM, OOHYHO NMYyCTH® YCJOBHA HCHOJB3YIOTCH BMes
CTé C KOMMEHTapHsiMH, B KOTOPHX 3alHCHBAIOTCA HEHOPMAALHBIE YCAO-
eus (cM., Hampumep, MPOrpaMMy <«nepuMerp KpanpanTa»), Takue KoM«
MeHTapud o6jerdaioT YTeHHe H HOMHMAaHHe TUPOrPaMMHL YEJIOBEKOM, HO

BFQOPHPY!OTCSI yHHBepCBﬂbHHM BuinosnuresieM Ha 9rame BLINOJHCHHA

ApOrpaMMEL,

8. TEXHOJIOFHSl «CBEPXY BHMS» .

Hakxonen, saMernm, 9To B OTANYHME OT DPOrpaMMH «IPOTYAKa»
p TIpOrpaMMe <«IEPHMETpP KBaJApanTa» MH He HAYHHAEeM H HE KOHYaeM
pa6otu mu ¢ Tlyruuxom, un co Cueranxom. BooGume rosops, nHdpopMa«
LIAS O TOM, HayaTa JH yXe pafoTa ¢ HCHOJHHTEJAEeM H HAlO JH KOH<
9aTh €€, RONKHa 3aNHCHBATLCA B AAHO/MOMYuHTb. Mbl, ORHAKO, BMECTO
OTOTO YCTAHOBHM CJelylollee COrJlallleRHe: eclH HMS HCNOJHHTENS HJIK
#HQpopMauus O COCTOSHHAX €ro riobanbHHX 00beKTOB GUIYpHDYeT B
AAHO/MOAYYHTb, TO HH HAuYHHATh, HH KOHYaTb paboTy ¢ HHM HE HaJO,

3AJIAYH M VIIPAXHEHHS

Ipupymaiite MeHa npoOrpaMM H BaNUUIATe NPOrPaMMH €O ClEAY
1OLIHMH AAHO/MONYYRTh:

1, pano  t | aucT MeTaAna HMEeT NPAMOYroabRYio (OpMYy, FPaHHRH
| Bpoxozsit wO rpaHMHMLAM KJAETOK, pe3aKk HajA' MeTalIoM
HOAYYNTh: | pe3ak B JeBOM BEPXHEM YIJy JIHCTAa MeTallia
2. pano ¢ | [lyTeHK CTOHMT JIMIOM HAa BOCTOK B KJETKe Hal
| ceBepo-samanHEIM yIIOM NpPAMOYrOJLHOTO BpenaTCTBHA,
b | KoTOpoe He mpuneraer K cTeHaM KBAaJpaHTa
DONyYnTh: | NONOXKEHHe M OpHeHTalus IlyTHHKA He H3IMEHHJHCD,
| B CueTuuke — nepHMETP mpemsiTCTBHA
8. nano | IlyTuuk rxe-To B KBajpanTe
noayunts: | IMyTaux npomaran mpsAMo A0 ymnopa, B CueTyHKe — IHCNO
| Bpofinenntx ITyTRAKOM: KJeTOK (YHCAO HIArOB)
4, paHo  p | aHCT Meranna 3aHMMaer Bech cron Pesunka. B mepBoM
| (BepxueM) psamy KakHe-ro KMAETKH NIPOPE3aHH, a
| kakHe-To HeT, Pesak B /eBOM BepxHeM Yriy M NOAHAT
NOAYYHTH! | BO BTOPOM PRy NPOPE3aHH Te Xe KAeTKH, 94TO H B
| nepsoM. Pesak B camofl sieBoH KJeTKe BTOPOro paAna
6. paHo ¢ | amcT Meraana 3aHMMaeT Bechb crod Pesumka. B neppom
| (BepxneM) psxy KakHe-TO KJETKH IPOpe3aHH, a
| kakHe-To Her. Pesak B JieBOM BepXHeM YIy H MOAHAT
NONYMHTL: | BO BCEX Palax HPOPE3aHH Te e KJAETKH, 4TO H B
| mepeoM psny. Pesak B JeBoit KieTke nocuaefuero’ psiga
6. namo t | AncT MeTaZia 3aHEMaeT Becb crosl Peaunka, Pesak B,
| nepoM BepxHeMm yrily H NOAHAT ,
NOXYUHTL: | B JicTe mpopesaHo oreepcrue (Tpadaper) B dopMe
| uncaa 4444 '

3. OchoBnas 3apaua NPOrpaMMHPOBAHAS

M TEXHOAOrNs €CBEPXY BHU3»

Tlporpammuw ¥ ux BH3oBH. IlycTp Tpebyercs BanucaTb DPOrpaMmy,
KOTOpaA nepeBoAHT pesark Pesunka MeTajja H3 DPOHSBONLHOM TOUKH
Hax CTOJIOM B J€BHH BepXHUH yroj OPSMOYFOJAbHOro JHCTAa MeTalia,
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PACIONOKEHHOT0 NApaJie]bHO KpaaM crosa. Pemas Takyio safady, Mut

CHAUAJIa, €CTECTBEHHO, AONKHH TMPAXYMarh OOLIyi0 CTPATErHio Inepe-
Meiiennss pesdka, BHOGPATb, KaK M KyAa ero AsHrath. [lepshiM Hedop-
MaJIbHHM ONHCaHHeM oOmIefl CTpaTerud PpelleHHs MOXKeT OwiTh, HalpH-
mep, ciaenyiomee: «CHauaja TepeBelieM pe3ak B JieBHA BepXHHA yron
cTona, a 3aTeM GyJeM BeCTH er0 BHH3 O TEPBOA KOJMOHKE KIETOK H
B KaXof KJeTKe BPOBEDATh, €CTh NOJ Pe3akoM Meramn miam HeT, Ecin
MB HafljeM MeTaJdl, TO STO M eCTb JeBHJ BeDXHHHA Yrosi JIHCTZ Mes
Tanna, u GoJplle HAYero neiaTh He Hajo. Ecim xe B mepsofl Ko-
JIOHKE MH MeTa/ula He OGHapyXKHM, TO NPOBEPAM CBEPXy BHH3 BTOPYIO
KOJIOHKY, 3aTeM TPeTblo H T. &., NOKAa He HafijeM MeTat», DTOT IVaH
'MB MOXeM 3amucath Gosaee ¢opMmanbHO B BHAE ‘
HApOrpaMMa B JieBHAl BepXHUH yroJ Mmerajia

» AAaHO H | Ha croJsie Pesunka ecrb Merall, pe3ak nogHAT

. TONYyuHTh: | pesax B JeBOM BepXHeM yriy Jucra Meraira

» B JeBHil BepXHHH yroa croJja
t

v HHKa moxka PM.pesak He Haj MeTa/l/JoOM BHNOJHATH
o+ NepefiTH B CleAYIOILYIO KJETKY

.» KOHel NHKJa

KoHel nmporpaMmal

. akTHuecKH MH BHJEJIHJH B HCXOAHOH 3amawe ABe MOA3ajaduH
(<B JieBHUI BepXHHH Yroa cToJa» H <«HEPeliTH B CJEAYIOULYIO KJIETKY»)
‘1 3alpcaiH pellleHHe 3ajauH, CYHTas, YTO NOA3afauH pelleHn (HIH
GyoyT pelleHHl no3xe), DTOT MOAXOA aHAJOTHYEH HCIOJL30BAHHUIO JIEMM
p MaTemaTuke, IIporpamMma «B JIeBHi BepXHHH yrou crosia» Oblia OpH-
BeieHa B mnpeAmAyuleM pasjene. HamumeM nporpammy «<mepeiTH B
CHERAYIOIYIO KJIETKY»:

BPOrpaMMa nepefiTd B CAELYIOMYIO KIETKY

» RaHO . . .
» HOAYUHTB: | pesak B cleiywouefl KiaeTke, ecim HepeSupath
. : | ux B nmopaaxe cBepxy BHHS H cjeBa Hanpaso

. ecnm PM.pesak He y HuHero Kpas croxa To PM.mar srus
.« HHaye : )

. . LNHEJX MOKa PM.pesak ne y BepXHEro Kpas CTOJa BHOOJIHATh
» + « PM.mar BBepx

+ + KOHEH NHKJA

» .« PM.wmar BnpaBo

.. KOHen ecad

KOHel nporpaMMsl

- C 4HCTO NPOrPAMMHCTCKOR TOUKM 3DEHHS NPUBEACHHHA BHINE TDH+
Mep HJVIIOCTPHPYT HOBYK) BOSMOXHOCTb fA3hiKa NPOrpaMMHPOBANUA =a

8. TEXHOJIOTHSA «CBEPXY BHU3» )

BO3MOXKHOCTb 65l3064 W3 OXHOW NpPOrpaMMH APYrHx. BeTperus, Hamph«
Mep, B NPOrpaMMe «B JeBH BEPXHUH yrosl MeTaja» CTPOKY <«nepefiTd
B CJACAYIOWYIO KJETKY», YHHBepcaJbHH BHINONHETENb [PHOCTAHABJIH<
BaeT BHINOJNHeHHe NPOrPaMMbl «B JIeBHH BePXHHH Yroa Merajiaas, Ha«
XOLHT W BHINOJHSET MPOrPAMMY «IepeTH B CAELAYIOMYIO KJETKY», NOCAe
yero NpoROJXKAaeT BHIMOJHEHHE MNpPOrpaMMHEl «B JIEBHA BEePXHRH YroJ
MeTaJjliay. ‘ :

Ecre¢renno, 4ro mis TOro, 4roln YHHBepcadbHuii Buinonnurensb
€MOr ERefiCTBHTE/ILHO NEPEBECTH pe3ak B JEBLIH BEPXHHH yroa Mmerajia,
€My Hajo NaTb TeKCT, CONiepXallH# BCe TPH NpOrpaMMH, a TaKKe
yKa3aTh, KaKYl0 MMEHHO NPOTPaMMy MH XOTHM BbIHOJHHTb.

OcHoBnas 3asaya nporpammupoBanus. Kak BHIHO M3 NPHBEIEHHOTO
BHIIE TpHMepa, NPH CO3JLaHHH NPOrpaMM YAOGHO pa3bHTb HCXOXHYIO
sajauy Ha NMOJ3afaud M SamHCaTh MPOrpaMMy, CUKTas, YT0 NOA3aAAH
petienn, Tlocae 3TOro MOXKHO I8 KaXAOH MOA3afadd CO3AaBaThb MPO«
rpaMMy oTAe/bHO (TaKHe NPOrpaMMul AJs peilleHust MOA3afau dacTo
Ha3bBalOT nodnpozpammamu). EcrecTBeHHO, YTO HOA32ayy MOXKHO B
CBOIO Ouepenb pa3GHBATHL Ha MOANON3aNAYH H T. 4. UeM cloMHee Hama
HCXONHas 3ajada, TeM GoJblle Gyjner ypoBHefi HepapXuu # TeM GoJibile
B KOHIe KOHLOB MOJIYIHTCS OTAebHEIX nporpamm, Ilpm cospeMeHHOH
MeTOLMKe NPOrpPaMMHPOBAHHA pellleHHe 3ajauH CpeJHEro Kjacca CJIoXK-
HOCTH MOXET HACYHTHIBATH HECKOJBKO COTEH TakHX mporpamMM. Urto6m
CpelH HHX MOXHO OHJIO OPHEHTHDOBATBCH, HAPOIPAMMH FPYNNHPYIOT,
Has Takoro OGbeAHHEHHS NPOrpaMM B TPYNNE CYIIECTBYET CMEUHAMb
Hasi KOHCTPYKIHSI HCHOJHHTENb — KOHEL HCHOJHHTENs,

To, 4T0 3Ta KOHCTPYRIUHS HA3bLIBAETCsS HCIQJHHTENEM, OTHIOLb He
cnyuailHoe coBniajenye. BoimosHenHe JioGo#i NPOrpaMMbl COCTOHT B npo-‘.
BELEHHH KaKHX-TO AeHCTBHA Haj KakKHMH-TO OOBeKTaMH (HanmpHMep, NpH
BLIIOJHEHHH MPOTPAMMEL «B JIeBHH BepXHMII YTON MeTalla» H3MeHseTCs
nojoxenue pesaka y Pe3junka wmeranna), Buzos nporpaMmul — 3ro
NpUKa3 Ha BhMoJHeHHe 3THX gefictBuil, Taxum o6pasom, rpynmy mpo-
rpaMM MOXHO (M 3TO YHOGHO) CUHTaThb HCHOJHHUTENEM C HEKOTOPOH CH<
creMoii npeanucanui. IIpo camoro HcnoJHnTe]st B 3TOM cJyuae rOBO=
PAT, 9TO OH .PeaAu3O6an TPYUNOH NPOrpaMM Ha 6as3e KaKHX-TO Apyrux
HCOOJIHHTeNEH, re KaxjAas NporpaMMa peaausdyer HEKOTOpPOoe HpeRnH-
canue,

[lponecc pas6ueHns HCXOXHOA 3afladW Ha MOA33J4YH ¢ YYETOM
FPYNNHPOBKY NOA3aKAY MOMHO H30GPA3NTL TAK:

a 6
HCXOJHast _2) NpOMeXYTOUHble ) 6a3oBHe
sajaua > WCHOMHHTENH HCMOJHATENH

T. e. pa3ueHyue Ha NOJA33JaYH OCYIIECTBJSAETCS HyTeM NPHAYMHLBAHHA

HOBHIX, npoMescyTounsix ucnoanntenel. [locre sToro oTmenbuo pemaet-

€A 3a7aya a) = HANUCAHHE NPOTPAMMEL C HCMOABSORAHNEM (MM Ha 6ade);
- .
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9THX BHOBb NPMAYMaHHWX HCHOJHHTENEH M OTAENbHO G) — peaiusayus
UPOMEXYTOUHBX NCHOJAHHTeNeH (T. e. Hanucauue COOTBETCTBYOUUE
nporpaMM) ¢ HCHOJb3OBaHHEM 3aJaHHLIX 3apaHee 0a3086(X HCHONHHTE<
nefi. Kaxaas M3 STHX 3ajad MeXer B CBOK OuepeAb pa3buBaThcd HA
HOA3aRa4UH H T. .

Takum o6pa3oM, 3a HCK/OYeHHeM, OHTH MOXET, CaMoro mnepsoro

mwara, mepey Hamu OyHer CTOSTh He 3afada HANHCAHHS OAHOM OT«
IeJbHO B3ATOH NPOrpaMMibl, a 3afada peaiM3allH ORHOTO HCHOJHHTEN
Ha Gase Kakmx-TO Apyrux. Bosee Toro, Ha NMpaKkTHKE H HMCXOAHAA 3a-
Ja4a YacTO CTABHTCA He KaK HaluCaHHe OTASAbHOA NMPOrpaMmhbl, a Kak
co3panne (peanHsanus) TOTO H/AH HHOTO HCMONHATENS.
: 3aMeruM, uTO MOGOr0 HCIOMHHTENS MOMKHO PACCMATPHBATb M OMH+
CHBATL C JBYX TOueK 3peHus: gHewned u 8uyTpeuneid. Tlpu Hcnoanzo«
BAHHH HCHOJHHTE/ST HAac HHTEPeCylT ero BHElUIHHe CBOHCTBA: KakHe
[y Hero ecThb NMPeANHCAHHH, YTO HOJydYaeTcs B Pe3y/ibTaTe HX BHIOAHE«
wea 7 1. A, OnHcande 3THX CBOACTB, AOCTATOMHOE JJISl HCHOJBL3OBAHHS
HCHOMHUTE/IA, HA3LIBACTCA GHEWIHUM ORUCAHUeM HucnoAnuteas. Buews-
Hee ONHCAHHE HCHOJHHTENS NO3BOJASET HM IOAL3OBATHCA, HO HHYEro He
TOBOPHT O ero BHYTpPeHHeM YCTpoicTee (mOZOGHO TOMY KaK BHeHIHee
ONHCAHHE MArHHTOhOHA CONEPKUT HHYOPMALHMIO O DPACIHOJOKEHHH KHO-
TOK «BOCNPOH3BENEHHE» M «3ANMHCh», HO HE COAEPKHT MHGOPMAUHH O
HHCAEe MOTOPOB).

B tepMunax ucnonugTened MOXHO chHOPMYIHPOBATH OCHOBHYIO 3a-
daqy npo2pammuposanus:

. OctoBnas 3anaga nporpaMMHEPOBAHHA:
AQHO : | Buewnee onucanne HCKOMOro MCHOJHHUTENn A,
- | xotopuift Hano cosmate, H
| Buewnee onucanume Gasosoro ucmoauutenas E,
| KoTopuifi cunTaeTCs CywecTBYIOAM

’

HOMYSHTH : | Peamusanuio R (A, E) — Texkcr Ha ssuke
| nporpaMMupOBAaHHA, OMHCHIBAIOLUIHA
| byuxunoRupOBaHHe

| A B repMunax E # no3Boasomuii H3rOTOBUTH
| A mpu samuumn E

Ilpu pewennn nponsBOACTBEHHBIX 3afiad TekeT R(A, E) oxasbiBaerca
yiacaiolie AJHHHBEM — OT HECKOJNbKAX THCHAY [0  HeCKOJbKHX COTeH
TeCAY CcTPOK. Co3faHHE TAaKOro TeKcTa npeacraBaser coGolt TPyAHYIO
'sajauy, AJA pellleHHs KOTOPOA B HacTofulee BpeMs paspaboTaHo me-
CXOAbKO NORX0A0B. OHH M3 TAKHX HOAXOKOB — 3TO TEXHOJOTHS «CBEpP+
Xy BHH3».

TexHonorHs NPOrPAMMHPOBAHHA «CBepXy BuM3s. Texnoaozus (zpeu.
pemeco + HayKa) — COBOKYNHOCTh 3HAHHA O cnoco6ax ® CpeicTBax
DPOBEfieHHst UPOH3BOACTBEHHHIX WpoOleccos, [Ipozpammuposanue — apuy
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Hece CO3Nanua (DPOMIBOACTBA) TEKCT2, ONNCHBAIOINEro gcnomuntens
€ 53JaHHHMH CBOFICTBaMH, '

Mu yxe sugean, uTo ocHoBHYIO 3a1avy NPOrpaMMHPOBARUS yA0G-
HO pellaTh, pasbupas ee HA NOA3SANAYH ¢ HOMOILIO OPOMEXYTOYHHX
HenoxnuTened. Texnonorns nporpamMMupoBanus «CBEPXy BHH3» INpeaJa-
raeT Takoe pasbHenHe BeCTH OT MCHOJAHHTens A (cBepxy) X Hcnoanu-
wemo E (pnH3), T.e. npu npupymsipannn NPOMEXKYTOURHX HCNOJABHTeNeH
PYKOBOACTBOBATLCH CKOPEE TeM, 4TO HAZO CAelaTh, HEKEAR TeM, ma
Kakoil Gase. TexHoJorHueckas Henoyka APOrPAMMHPOBAHHKS «CBEpXY
BHH3» BRIIVIZZHT CACAYIOWEM 06pPasoM:

A ——> B ——> v > E
_”‘ R (A, B) —>| R(Z, E)

rae B, ..., Z—npomexyrounwe wmenoasurens, DPHAYMAaHHHE B HPO~
llecce pelleHHs 3ajayn (a TOWHee, HX BHeWHHe onHcanua), CTpeaku
Ha cXeMeé [OOKa3MBalOT NOC]eA0BATENBHOCTh AEHCTBHI Ge/OBeKa.

[Ipn sTOM pelenue ocHOBHOR Sapaun npPOrpaMMHPOBaHHSA — TEKCT
R(A, E) — noayuaerca » suge xomnosuyuu peaausayuil

R(A, E)=R (A, B)*R (B, C)+...*R(Z, E).

Komnosunna  peanusanuii — sro o0bexunenne  Tekcros  R(A, B),
R(B,C) u . n. B ykasanuom NopsiAKe,

War nexomnosnuny. IIps HcnOAbIOBAHHH TeXHONOTHH «CBEpXY BHH3»
npoussoicTBo Tekcra R(A,E) coctouT B3 nocaenosaTensaoro npHMes

HeHHa onepanuu i

N |

A

nIg X= YuRX Y

!

RX, V)

HAUHHAR C BHEIUHEro ONUCaHHA HCKOMOrO HCIONHHTeAs A ¥ o Tex
nop, NOKa He JAOHAECM 10 CyMIECTBYIOUIEro 6a30BOr0 HCIOJNHHTENS E.
OTa onepaumus HA3HBACTCH IA20K dexomnosuyuu, spasercs CepA~
fleM TeXHOJIOTHH <CBEPXY BHH3®» H COCTOHT B CJCAYIOLIEM:
lllar nekoMnosuuum:
Aano : | Buemmnee onncanme ucnoamntens X
noxynts : | Peasmsaumio X na Gase mpruymansoro mam:
| ucnomuurens Y u OJIHOBPEMEHHO BHeIHee
| onucanne storo mcnoanurens Y

Ilpn nposenennn mara aexomnosuumn (r. e, npH DPHAYMHBanAa Y)

LIEAYST PYKOBOACTBOBATLCA ABYMsI TPeGOBaRHAMUY
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\

1) nokanbHOE: KakK MOXHO GOJbIIY 9acTh PaGOTHl Hago mes
PENOKUTE Ha IJIGUH HOBOrO MCHOJHHTeNd — Ha Y;

2) rnmoGaanbHoOeE: mar KEKOMNO3HUMH HONKEH NPHOJHKATbL HAC
K E (1. e. Y pomker Outh «Gnumer Kk E, uem X).

3ameyanune l. Kak npaBuno, npH npoBeeHdH Iara JeKOMIO+
SHIHMH HCHONHMTEMb X peatHsyercs Ha Gase He onsoro Hcmoaxurens Y,
& HecKoabKnX, Hanpumep Y1, Y2. B pesyipraTe mara JeKOMIO3HIHH
BOSHHKAIOT BHeELIHHEe ONMCAHHS 3THX MCNOJHMTENEH M OQHA peaiaH3auud

R(X, Y1, Y2):

X > Yi
—> Y2
—> R (X, Y1, Y2

Takum ofpasom, B ¢opmyse nas IIara AEKOMIO3MIHH CJAEAyeT MNOHH=
Matb Y Kak o6osnauenue Bektopa (Y1, ..., YN). Ecan Hapucomats
TeXHOJIOTHYECKYIO0 LenoyKky OGes HCHOJNb3OBaHHS BEKTOPHHX o0Go3Haue-
HEH, TO CTPeNKH, COEAHHAIIHe BHEIIHAE ONHCAHHUS HCHOJHHTEded, Gy-
AYyT HaNOMUHATDL AeJbTy OOJBLION PeKH, Blajaiouiell B «Mope» 06a30BHIX
ucnonuuteneii E = (El, ..., EK) {pnc. 3.1).

Samevyanne 2, Tlpyu nposemeHHn imara JEKOMIO3HOMH MOKHO
HCNOJIb30BATh HCNOJHHTeNeH, BHEWIHBHE ONMUCAHHSA KOTOPHX Ju6o Obliu
sagans (Hampumep, El, ..., EK), im60 mosyuenms pamee, Ha mpembi-
AYWIUX Marax AEKOMIO3HIHH.

3amegyanue 3. B pesyabrare npoBeleHHs OYepPeHOro IHara
'ICKOMNO3HIlMM BHENIHHE ONACAHHS UDHIyMaHHHX paHee MCIOMHATeNeH
MOTYT GhITh YTOYHEHH HJIH H3MeHeHE. BoJgee Toro, nofias A0 Kakoro-to
MeCTa, Mbi MOXeM YBHAeThb, 4YTO NHPHAYMaHHAd HEPAPXHSA MPOMEXY-
WOYHMX HCHOJAHHTeNeH HeyXayHa, 4TO Kakof-TO HCHMOJIHWTENp He pealu-
8YeTCH HJIH peajiH3yeTCH uepecuyp CJOXKHO. B aToM cilyuae NpUXORHTCA
,BO3BDalllaThCs HA CKOJbLKO-TO NIArOB JAEKOMNO3AUKH Hasal H HaYHHATH
‘crayana. Takum ofpasoM, NPOTPAMMHDOBaHHE fABJsieTCs, .BOOGIE FO-
Bopsi, HTepaTHBHHM (mOBTOpslomuMes) npoleccoM. IlpuBenenHas Bhile
TEXHOJIOrHYecKas LemnovKka sBJSEeTCA HACANH3aUHcHt H ONACHBAaeT Upo-
necc nporpaMMHpoBaHus 6e3 TaKHX BO3BPaTOB.
| 3ameuanue 4, Texsosorus «cBepxy BHH3» BKiOYaeT B celsa
emle B Cnoco6H H CPEACTBAa KOHTPONS KawecTBa HPOAYKUHH (T, €. TeK-
croB R(A,B), R(B,C) u T. A.) Ha BCeX CTaguaXx ee H3TOTOBJIEHHUA,
XoTs Ha mpaKkTHKe 3aTPaTH Ha KOHTPOAb KaueCTBa — TAK HA3LIBAEMEHE
FecTuposatiue ¥ OTAA0KY — 3a4YacTYI0 COM3MEPHMH C 3aTpaTaMH Ha
CO3JaHHE NPOAYKIHMH, MH STH BONPOCH paccMaTpuBAaTh He OyAeM,

8. TEXHOJIOTUSl «CBEPXY BHU3s 33

Bamevanme 5, Umes peamusanumo R(A,E) n GasoBoro ucnoas

~ wurens E, MoxHo moakaouats E K YrmBepcaabHomy Brinoamutemo a

#ats YuusepcambHoMy Bumonnutemo tekcr R(A,E). B pesymbrate
ROJTydHTC peanbHO (YHKUHOHHPYIOLIHE HCNOMHHTeNb A, MH, ofHako,

Puc. 3.1. Hepapxus HCROJHHTENEH B BHAE <HE/bThl GOJNLIHOA DPeKH»

8aHUMASCh NPOrPaMMHpPOBaHHeM, GyNeM HHTEPECOBATHCA BONPOCAMH €O<
smaHus He caMoro McmoJnuTeas A, a Jjuwb Tekcra R(A, E).

Tipumep pa3spaGoTKH NPOrpaMmbl 110 TEXHOJOIHM «CBEPXy BHH3» *),
BacraBuM Temeps Ham cranok ¢ UITY — Pesuuka Merajnia — 3aHATHCK
nenoM. ITyctb Tpebyercss M3 JHCTa MeTajjJa HYXKHOro ¢GopMaTa H3ro+
TOBHTb CHTO CO CTPYKTYpOH, H3oGpaxeHHo# Ha puc. 3.2. '

Bynzem cudTaTh, YTO CHTO XOJIKEH H3[OTOBHTb CHELHAJBHEIA HC<
noJuuTe/ib «Pe3uHK cHTay ¢ OAHMM-EAMHCTBEHHHM NDCAOHCAHHAGM <&H3e
rOTOBHTh CHTO», PeanusoBath 8roro Hcmoanutens (A) namo Ha Ga3e
Gasosoro ucmosmmTens <Pesunx Meraanas (E) —ero ommcande' GHIO
npuBefieHo B pasi. 1. _ R
" -PasmepH KaXIoft suefikm cura — 60%60 maroB [kaerox) Pesumka
‘Meranna, B KpaflHHX suefikaX BepXHEro H HHIKHErO PSAOB OPOACALIs

%) TepMHR «paspaGotka TpPOrpaMMEl» CIONKHMACA "HCTOPHNECKR W ‘OsHadaey
‘peausalmio OPOTPAMMBL MMM HCOOAHMTeAS Ha Gase APYIuX HCOOAEHMTened,

.

2 A. f, Kywaspenko, I, B, JleGeaes
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BAIOTCH ueTHpEe OTBEpPCTHS AN Kpelienus cura, B kpaduefi npasof
guefike HHXHErO PAL3, KpOMe TOTO, HPOJAeNHBAETCA OTBEPCTHE, KOTO<
poe ofecneuMBaeT NPAaBUJLHYI0 ODHEHTAUMIO CHTA NpH MoOHTaxke., Eo

AYENKH

)

- \
AR CEEE
ookl [ [ [ e ][,
e e e e [ [ [

I(—- HUCAD PABOUYNX KOAOHDK (7)—->l

Puc, 82. Cuta

BCEX BHYTDEHHHX suefikax nIpoJenHBaioTcs paboure oTBepcTHA, TakuM
06pa3oM, HMeeM TDH THIA AueeK ¢ OTBepcTHAMH (pHC. 3.3),

(KpengxHam | | MoHTawan Pasgua
t a-maxa N auea:a AYE na’.

Pic. 8.3. Tumel fY€eK ¢ OTBEPCTUAMR

Hamra ocroBnas sajada — MOAy4HTh peadHaanuio (Tekcr) R(Pes«
9AK cHTa, Pesunk Meramia), [t nmosiydeHdsi oTOH peaaMsauvu MH 1o
TEXHOJIOTHH «CBepPXy BHH3» NO/IKHH CHEJNaTh WIar AEKOMNOSHHUE . -

Pesunx cuta = X B R (Pesumk cura, X).

" IlompoGyem mpunymatp X. Ilepsoe TtpefoBaHHe, KOTODHIM Huno
PYKOBOICTBOBATLCA NPH TAKOM NPHAYMBIBAHHH, — MEPE/IOXKHTh  KaK
MOXHO Goublilyi0 4acth paGotw Ha X, MieaibHsiM c sToft TOUKH 3pe-
HHS ABJSETCA HCNOJHHTENb, KOTOPHI yMeeT AeNaTb CHTC HEJIHKOM of
Havana Ao kKoHna caM. Oppako 970 H ecTh Pesuur cuta, Maa roro
#TOGH He NOJYUHTh TABTOJNOTHH, HANO NOMHHTL H npo Bropoe Tpe6o-
sanue: X posxed OuTo «OnHme» K E, yem A,. -

3. TEXHOJIOIHS «CBEPXY BHU3» 3

IlocMoTpHM Ha cHTO M mOCTapaeMcsi HaiTH B HEM MAaKCHMAaJbHO
Kpynuule (mepsoe TpeGoBanme) 0OGpa3OBAHMA, CTPYKTYPH, KOTOPHS,
oxaHako, Ob/M OH MeHbIle, ueM CHTO B LenoM (BTopoe TpeGobaHue).
Jlerko BHAETH, YTO CHTO COCTOHT M3 SYECK, PANOB sY€CK M KOJOHOK
sueek. [lockosbKy HAO MCKaTb MaKCHMalbHO KPynHHe 06pa3oBaHHS,
TO MH AOJXKHH BHIGHDATb MexAy PAAaMH H KOJOHKAMH s4eeK, a CaMl
siyeiikn, Kak Gonee MenkHe, He paccMaTpuBaTh. Jam BuGopa Mexnay
PHAaMH H KOJOHKAMH y HAC HET HHKAKHX SPIyMEHTOB «3a» H <«OpOs
THB», NOTOMY BO3bMeM HaoOyM nNepBOe€, YTO HMPHAET B TOJOBY, CKas
2KeM paAbl. :

TlonpoGyeM Tenepb H3FOTOBHTb CHMTO, CUHTas, 9TO Yy Hac eCcTh HC-
NOJAHUTENb, 00pabaTHBaOMAl pANH Le/AHKOM (Ha30BeM 3TOr0 HCROJ-
nurens «O6paborunx panos»). Kak sto azenats? PasyMHO 06paGarbis
BaTb NOCNEAOBATENbHO PSJ 3a PAAOM CBePXy BHH3, HauAHasd C BepX-
sero. ByaeM cunrtats, YT0 B Hayaje 06palorku psafa pesak HaxOZHTCA
B JICBOl BepXHeli KJeTKe psafa (B wawase psda), [as Toro urobu mpa
nepexojie OT PsAAa K PAAY Pe3ak He HaXo OHJIO ABHraTh, OyIeM CUH<
TaTh, KpOMe TOFO, YT0 B KoHHe o6paboTKH psja pe3ak pacnoJaraeTca
B Havaje CJAeAyIOIero psfa. DT0 NOJOXKEHHE — KIeTKYy Hoj Jeso#
HHKHEH KJETKOH psijla — Ha3soBeM KOHYOM psada. 3aMeTHM, 4TO BC@
HamH «bynem cunTaTh» — 9T0 NPOAOEKEHHE NPHAYMHBAHHA HCIOHHs
Tens «O6paGoruHk pSAAOB», a HMEHHO YTOYHEHHe CEMAHTHKH ero Oy
Aynux npepuucammfi, Camda npeannacanns OyAeM BBOLHTL <«[O XOAY»
TaM, e OHH NOHaROOATCH,
ncnoandaTedb Peaunk cura

. CHI: .
. 1. u3roToBHTHL CHTO

+ KOHCTAHTHI:
. uHCcJO paboumx psaAOB =3
. HENOJAb3yeMble HCHOAHHTENH!
. O6paboTinx pajos
KoHeH ONHCAHHR | ———— e e
nporpamMma H3roTOBHTb CHTO
. nano : | pesak B nauaxe (/iepofi Bepxmel KAeTKe) 3arOTOBKH
. | nongsit
HOAYIATH: | CHTY H3rOTOBJEHO, pe3ak B KOHUE 3arOTOBKH
| (B xAeTKe MOA JeBHIM HHMKHHM YIVIOM 3arQFOBKH)

. OG6paGoTUHK pANOB.Hawarh paboTy

. OGpaGorung psamos.o6paborars sepxund pag

. KAKA 9ACIO paGouHX PAAOB pas BHNOAHATH

+ . O6paboruux psgos.o6paGotary paGounit pag .

2‘
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« KOHen NHKJIa

. O6paBorunk pamos.oGpaboTaTh HHKHUA DAL
. O6pa6oTunk psaoB.KOHYHTE paboTy

KOHel, HpOrpaMmbl

KOHEH HCNOJHHTEN | moncmascacoascswrweess s comaunmme

Mu 3pmech BnepBHE BCTPeYaeMcss ¢ KOHCTPYKHHEH HCHONHHTENb -—
KOHen, MCNOJHHTENS] H C UOHATHeM KoHcTaHTH. [loaroMmy, apexne uem
HATH Jajbllle, IOSICHUM HX,

KoHCTpyKuus HCHOMHUTENb — KOHEL, HCNOJHUTENR COCTOMT H3 ABYX

pasnesos, B nepBoM passene (MeX1y CTPOKaMM HCHOAHHTENb U KOHEW
onucanuil) NPHBOLMTCS ONHCAHHE HCNOJHHTENA B UeaoM. Bropoil pasaen
(Mexny CTPOKAMH KOHem ONMCaHMit 1 KOHeR, MCHONHHTENS) COCTOHT
npOCTO H3 [OCAEAOBATENBLHD PaCIOIOXKEHHHX MPOrpaMM, PeasiH3YIOUHX
DPEeANUCAHUST HCOOJMHHTENd. Pasfen onHcanHii MOXeT COREpXKaTb pass
nudnbe noapasgens. [loapasgen CIl (cucteMa npeanucaHmii) sBasieTcs
ofs3aresbHbiM. CMBICA NOAPAa3fe]oB NOJHOCTBIO COOTBETCTBYET HX Has
sBanuaM. [loapasmen KOMCTAHTBl HCHOJB3yeTcss AJsi TOro, 4ToOH JaTh
HMeHa KOHCTaHTaM, HCIOJb3yeMHM B ucnoanutene. [locne storo eciony
HHXKe, BIJIOTb AO CTPOKHM KOHEU HCNOJHHTENA, BMECTO KOHCTRHT MOXHO
HCTMOJIb30BaTh HX HMMeHa. HanpuMep, BCTpeTHB cjoBa <«4HCAO pabodnx
PSAROB® B NpPOIECCe BBLIMQJHEHHA NPOrpaMMB €HM3FOTOBHTb CHTO», YHH=
BepcaibHHl BHIOJHHTENb 3aMEHHT UX Ha 3HaueHHe KoHcraHth (3),
Jipyrue BO3MOXKHBIe NOApPasfeln B pasfiese ONHCAHHH HCIOJHHTENS
6yRyT MOSACHEHH NO Mepe UX NOSBJIEHHS.

Hrak, BepHeMC® K npoueccy paspaGoTkKH mporpamMMb. Mu cosep-
UIHJH BEPBHH IHAT AEKOMIOSHINH:

Pesunk cuta => O6paGoTUHK psALOB ¥
R (Pesuux cuta, O6pa6oTuux pAROB)

n nomyunin peaimsaumo R(Pesunk cura, O6paGotumk pagos) (sTo
TeKCT- BHIE) ¥ BHENIHEe onpcaHue Hcnoauuteds «O6paGoTunx psagop»
(Bunumem wuuxe), [lockoapky OO6paGoTuHK psifoB elle He ABAAETCH
6a30BLIM, TO HafO COBEPIIMTH OUYePeRHON WIiar JeKOMIOSHUUH?

OGpaGoTauk psimos = X u R (O6pabotunk psinos, X)

n Ol'lﬂTl::; Ans npuaymuBaEAs X MH ROMKHH HafiTh HauGonee
Kpynunie 06pa3oBaHus, CTPYKTYPH, H3 'KOTOPHIX COCTOAT pﬂ}lbl. 910,
HeCOMHeHHO, suefikn. [Tostomy HazoBeMm c.nenylomero ncno.uﬁmena <06+
paGoTunK sveexk», ByieM oO6pabaTuBaTbh siuefiky B PAAY cneBa uanpaao

‘8. TEXHOJIOTHS] *CBEPXY BHUS» ) ‘oF

BER8 ATCCK pe3ar GyneT HAXOAMThCA B mayase (neBoRt BepxHefl K.nem]
fivedru, a B KoHIG paGoTH — B Kouye auedxu (puc, 3.4).

Hana T %efn,

{XOHeu nocheaen n'mﬁml{

WoHeu praa

Puc. 3.4

- TlonpoGyem peanmsoBary npeanucanne «o6paGoTaTh BEpXHHA psamsy

pporpamma o6paboraTh BepxHuil pan

" ¢ BaHo t | pesak B Hawaje BepxXHero psaga

+ NOXYunTb: | Bepxruii paj oGpaboTaH, pe3ak B €ro KOHIe

O6paGoTank sueex.xpelexnan suefixa

AKX YACJIO0 PaGOuHX KOJOHOK Pa3 BHNAIHATH
+ OGpaGoTunx siueeK.mycras suefika

KOHEl NHKJa

OGpaGoTuuK sYeex.Kpenexnan sAuefixa

- & & & = »

B 70T MOMEHT BepXHHH psA 06paGOTaH, & Pe3aK HAXONMTCH B KOHs
e ero mnocieaneli suefixu. Jlam Toro 4roGH OGecneYnTh BHIONHEHH®
BaMHCAHHOTO B MOJYYHTb YCJIOBHS, HAJO NEPEMECTHTh Pe3AK H3 KOHHA
pochesineft siueiky B KOHel| psga. DTa noAsajaya BO3HHUKHET, KOHEWUHO,
4 npu ob6paGotke paGoumx psifoB, H NpH 06paboTKe MOC/AEAHEro DAy
TlosToMy MH peanusyeM Takoe MepeMelleHHe OTAeIbHOA mporpammod,
@ 3eCb 3amHIIeM BHI30B 9TOH DPOrpaMMhu

» BCTaTh B KOHel paAAa
KOHel mporpaMMu

Tpennncanns «o6paGorath pabounflt psx» B <«obpalorath HHKHu
PAK» PpeANHSYIOTCH aHAJOrHYHO, 3anuiieM PeaH3aUHi0 HCNOMHHTE/S
«O6paGoTyHK PAAOB» B IEAOM:

Hcnoauureab O6paGoTIHK PAKOB
19| I

« 1, nazats pabory

2. o6paboTaTh BepXHHA DR
3. o6paGorats pabouuft psag
4. o6paboTaTh HHXKHHR paf

> 5 o o
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. = BCTaTh B KOHeI, PAfa
« 5. gouuuts paboTy

. KOHCTAHTH:

. uHCIO paBouHX KOJOHOK ==7

« HCMOAb3yeMble RCIOAHHTEAHS

. O6pa6oTurk sueek

KOHEH OMHCAHHM | wm e e e e e -t e e o s

nporpaMmMa pavyaTh paboTy ==
nporpamma o6patoTaTh BepxEHf PAX

. I&HO 3 | pe3aK B HayaJe BepXHero psaa

. mony9ats: | Bepxumit psa eCpaborad, pesak B ero KOHIE

= OGpaloTunk s4Yeex, HayaTb palbory,

o e b o -

. O6paGoTunk sueeK.Kpenexknas saefxa .
. OHKX YHCJI0 pabouux KOJOHOK pa3 BHINOAHATH

. . O6paGotuuk fveek.nycras seixa

. KoHen nHKJa

.. O6pa6oTunK sueeK.KpeHeXHas AUeRKa
‘., BCTaTh B KOHel pdAja

KOHel mporpaxmn

nporpaMMa BCTaTb B KOHeN pand

» A3HO 1 | pesak B Konme mociaepHeft #yefikH pana’
. moxyumTh: | pesak B KoHme psia

. O6pa6orumk sueeK.BHA3 Ha fUefdKy

. KHHEKA 9ACH0 pabouMx KOJOHOK - 2 pa3s BHINOJHATH
. . O6pa6oTynk siueeK.BIEBO HA sueilKy

. KOHEH IHKIA

Koten AporpamMmMu

Tlpennucarng <«ofpaborath pabouhiii psias, «o6paboTaTh ﬂmxmm
pal» ¥ «KOHTHTb paboTy» peainsyATe CaMOCTOSATENBHO.

KOHEl BCHOJHATEN | memmmernm o cme s e o mea=s

Munyc mepel «BCTaTb B KOHeIl psfa» B pasfielie ONHCAHHR O3Ha-

‘ 9yaer, 4TO 9Ta nporpaMMa He #ABJAETCA NpeAnHcaHHeM HBCHOOJHHTENS

«O6pa6oTURK pPSNOB> M He MOXKET OHTh BH3BaHa H3BHe, Hamomuum,
YTO TPOTPAMMa <¢BCTATb B KOHEl PsiA2» BOSHMRJIA KaK pelleHHe TOA-
samauy mpu peannzanun O6paGoTyHKA PAAOB H HCHOJBL3YETCH JIOKAJLHO
TOJbKO BHYTPH STOI'O HCHOJHHTENS, ‘

3. TEXHOJIOTHS :CBEPXY BHMU3» 39
TlporpamMma «mavarn paGoTy» sanucana B kpaTkofi ¢opue, KoTOpas.
®KBHBAJIEHTHA CJeAYiOmei:

nporpaMMa HauaTb pabory
« RAHO :
+ MOAYURTD;

« O6pa6oruuk syeex.HayaTh pafory
KOHel, mporpaMmbl =

Mu COBEPIUHJH €IRe OAHH IHAr ACKOMIO3HIHH:

O6pa6oTauk pagos = OO6paGoTYHK sIeex U
R {O6pabGoTunk panos, O6paboTumk A2eex)

H noayynnu peanmsanuio R(OGpaGorumx pszos, OGpaGoTYHK sfueek)
BHEmIHee oONMcaHHe HCHOJHHTeNs «O6pabGoTUMK sueek» (cefiuac BHIMH~
menm). Ilockonpky ucmonnateab «O6paboOTYHK sueeKs eme He ABJISercH
6a30BbIM, HAJO COBEPIUMTH CJACAYIOWHAN ILar:

OGpaboTuuk syeek =>- X u R (05pa6ownk Aveek, X)

W onats, ana npuaymuBanmds X MM JOMKHH . HafitH HanGoiee
XpymHbe 0oGpasoBaHAA, CTPYKTYPH, H3 KOTOPHX CO-
croAr syefikd. JIerko BHIETb, 4TO 9TO el HE KJIETKH s
Pesuuka wmeranna, a Goslee KDYNHHE e€IHHHIH, HMEO- e
mye pasMepnt 15415 miaros Pesumka Merasna; Ha3os 1
BeM HX «kBajpaTakaMa» {(puc. 3.5). ‘ .

ITocKONBKY HHKAKOrO SIBHO BHJEJCHHOTO HOPSAKA e et
06paGoTKH KBajpaTHKOB NpH 00paboTke, HanpHMep, pas P#:B?;T;:mx:ﬂ
Goueil sivefiky He DPeABHXHTCH, TO OyneM CUHTaTh, YTO .
B HayajJe H B KOHIe 06paGOTKH KBaipaTHKa pesak HAXOAHTCA B €re
Hauaje (N1eBOA BepxHeHl KJeTKe), ‘

Henoanuteab O6paboTINK sueer
. CIl;
. HauaTh padory
2. kpenexHas sfuefira
« 3. MOHTaKHag svefika
4, paGouas muefika
. S.nycras avefixa

3
—

+ 6. BHH3 Ha fiYediKy
+ 7. BIeBO Ha fuefKky
s 8. mnpaBo Ha syefiky
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. 9. BRepx Ha suUelKy

. 10. XxoHUHTL paboTy

.

. 06o3HavYeHHun:

. mMApHHA syelku === 4 | KBaJPATHKA

. BHCOTA #uelikH == 4 | KBaJpaTHKa

.

. HCNOJb3yeMble HCMONHHTENN:

. OGpa6oTynk KBajpaTHKOB

KOHEI OMHCAHHE | m—m—m—m e e m e e e e e ——

Tloapasnen o6o3nauenuss aHaJOTHYeH TNOAPA3NENY - KOHCTAHTHI,
Berperds B TeKCTe ‘ClOBa «IIHPHHA sdefiku», YHHBepCaibHEA Brmnos-
HuTeJb SaMEHHT HX HA TEKCT, KOTODHH 3aNHCaH Nocje 3HaKa = =, B
nanHoM ciyuae Ha 4. Takum o6pasoM, AnSl YHHBepPCaabHOTO Brimosnn-
Tens 0603HAUeHHA H KOHCTAHTH — CYTb OJHO H TO Xe. PasHuma Mexny
STHMH NOHSATHSAMH CYHIECTBEHHA TOJBKO JJf Y&JOBEKa, KOTOPHIH 4HTae?
HJIH M3MEHSIET TEKCT MPOrpaMMel. 3amuch

JKOHCTAHTHI:
YHCJIO PabouHX KOJIOHOK =7

nojpasyMeBaeT, 4TO NOCTATOYHO SAMEHHTs 7 HAa APYroe uuciao H Ges
KAKUX-AUBO USMEHEHU TeKCTO8 Npozpamm UCIOJHHTENb GYNeT MpaBHIbe
Ho pa6oTaTh C CHTOM HOBHX pasMepoB. EcoM 9TO He TaK, T. €. eCaH
H3MeHEeHHe 3HAUEHMsI MOXeT NoTpeGoBaTh H3MEHEHHsl TEKCTOB NpOrpamm,
O COOTBETCTBYIOLIYIO BeJMUMHY HAJl0 33a/aBaTh He B NMOAPA3fese KOH~
CTaHTH, a B mojpasziese 06o3HaYeHHS,

nporpamma HauaTh paboTy= -—06pa6omm( KBaJpaTHKOB.HavaTh pa6ory
nporpamma erne}xﬂaﬂ AueiiKa
. 7aHo : | pesak B Hauane suehkn

. nOle'lH’l‘b: I NpOpe3ano KpenexkKHoe OTBEPCTHE, pe3aK B KOHUE AYeR K

» O6paboTunx KBaAPATHKOB.BAPAaBO Ha KBapaThK
. OG6paGoTuHK KBaAPATHKOB.BHH3 Ha xnanpa’mx

. O6paGoTuuk KBaApaTHKOB.NpopesaTh kKBanpaThk | ITonoxenne pesa-;

. | ka He MeHserca
. OG6paGoTunk KBaJpaTHKOB.BBEPX Ha KBaXPaTHK

. OB6paboTink KBaJpPaTHKOB.BIPaBO Ha KBajpaTHK

. OGpa6oTunK KBaxpaTHKOB.BIPaBO Ha KBaJAPATHK

. OG6paloTurx KBaAPaTHKOB,BIPaBO HA KBALPATHK

KOHel| NPOorpaMMul

nporpaMma BHH3 Ha suefiky
. Xano : | pesak B Hauane suefiku
« DONYYHTE: [ PesaK CMecTHJICA HA fAuefiky BHH3
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« HIHKJ BHICOTa sfueiikH pas

« + BHNOJHATH :

« « OO6paboTunK KBAJPATHKOB.BHH3 Ha KBAaAPATHH
. KORHelu IHKJAA

KOHEW nporpamMmu

Ocranpible DpeANHCAHHA STOrO HCIOJHHTEAS peaiHsyfiTe camos
CTOATENILHO.

KOHEll HCHOJNHATENM | mwmoccas=soosccaasenmooSs oo om

Mu COBCPDHIMJIM €Ill¢ OAMH 1ar ACKOMIO3HUHH:

O6pa6oTuHK Aveek => OGpaGOTYHK K KBAaJAPaTHKOB #
R (O6paGorunk siueek, O6paGoTUNK KBAAPATHKOB)

u noayunyn peanpsaumio R(OGpaGorunk sueek, OGpaGoTyuk KBajpaTd- -
KOB) H BHellHee oNHCaHHe HCOOJHHTEAs «O6paboTuHK KBaADATHKOB®

|(BrinumuTe ero camocrosTennho). Ilockonbky Henoasutens «O6paGoTs

HHK KBaJADATHKOB® elle He sBJfeTcHd Ga30BHM, TO HAalO0 COBEPIUHTH

CJEAYIOMIHA [IAT AEKOMIO3HIUHH:

OGpaGoTYHK KBanpaTukoB = X u R (O6paGoTuuKk KeazpaTuKoB, X)

W onats, ans npupymuBanus X Mo JOMKHM HaliTH HanGoneo
KPYNHHe 06pa3oBaHHS, CTPYKTYPH, H3 KOTOPBIX COCTOAT KBaJApaTHKH,
OTo yxXe, KOHEUHO, K/IeTKH Pesunka Mmerasnna.

IlpoBenuTte STOT MOCHERHHA MIal AEKOMIO3HUHR H NOJYUHTE R(O6«
pabOTYHK KBajpaTHKOB, Pe3unx Mmerasnja) caMoCTOSTEJBHO.

Ilocne sroro samaua Gyzer MONHOCTHIO peleHa H Gyher moJydeHa
peaausaunus

1
‘i R{(Pesuuk cura, Pesuux Meranna)= .
R (Pe3unk cura, O6paGoTURK PANOB)
- & R (O6paGorurk paxos, O6paborTunk siueex)
: * R (O6pa6orunk sueek, - O6paGOTIHK KBEADPATHKOB)
s R (O6pa6oTuuK KBARpPaTuKOB, Pesumk Merasnia)

Hamomuny, wTo noj KomnosumueR peaimsamufi (3nak ) GOHHA
Maercs OObeAHHEHHE TEKCTOB B OJMH B YKa3aHHOM OOpAAKE. Y

SADAYH U YIIPAJKHEHUS

1. Peannsyfite nepeanmsopansnie npeqnncanus OGpaborumka psaos
a Ospaﬁortmxa fAeek  (T. €. HANMIIHTE COOTBETCTBYIOINHE NPOrpaMMH),



Puc. 3.7, Curo, paGoune KNETKE KOTOPOro OKafMJecHH nic‘mum

-
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-

Puc. 38.6. Caro, okaliMieHnAoe NYCTHIMH KJICTKaMM

Prc, 3.8, Cato ¢ gpemexubimy OFBePCTHAMH MO BCEMY KDaly
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3. Moxudnuupyiite R(Pesunk curta, Pesuur MeTamia) Tak, urobul
H3 3arOTOBKH TeX M€ Pa3MepOB HSTOTOBHTb CHTO, aHAJIOTHYHOE NpHBes
JICHHOMY BHILle, HO TaKOE, YTO

a) BCe CHTO BOKPYr OKafiMJIeHO MOJIoCOoH MycThX sueek (puc. 8.6)3

6) paGoune siYeHKH OKaiiMJeHH NOJOCOH HycTHX syeek (puc. 3.7);

B) KpemnexHHe OTBEPCTHA NpOpesaHnl B KaXkAOH TpaHRuHON suefike
(puc. 3.8).

4, HanuwnuTte nporpaMMH €O CJAGAVIOMHMH AAHO/MOAYYHTDI

a) JaRo0 ¢ | pesak Ham MeTaanoM, Kpas JHCTA COBNAfAOT €
| kpasiMu KaETOK
NOJYYHTH: | Pe3aK B JIeBOH BepxHeH KJeTke Meraaa
6) mano ¢ | pesak Haj MeTaJJiOM, Kpad JHCT@ COBNajaoT €
| KpasMH KJIETOK, JMCT JIEKHT AaJ€KO OT Kpaes cToaa
flonyunTh: | H3 JHCTAa Bhpe3aHa 3aroTOBKAa AN CHTZ MaKCH-
\ | MmanbHOro pasmepa (comepxamas UeIOe HHCAO sueeK)

B*) (samaua ypOBHS CJIOXMHOCTH MEXILYHADOAHLX MaTeMaTHYeCKEX
OJIHMDHAJ):

"BaHo . @ |Ha cronie Pesumka Mméranna oueHb Aaneko OT KpaeB croqa

| mexuT 3aroToBKa AAA CHTa. B HEKOTOpHIX suefiKax BepxHe+

| ro pasa u 7eBOH KOJNOHKH NpPOpE3aHH KPeNneXHHE OTBep

| crus. HM3BecTHH KOHCTaHTH <«4YHMCJAO paGOYHX pSJOB» H

| «amcio paGounx KOJSOHOK»,

| TlonpsoBaThes MOMHO TOABKO Pe3unkoM MeTasiia,

| ynpaBasiioUIAMH KOHCTPYRUHMSMH H HOANPOrPaMMaMH
NOJNYURTb? | npopesaHH paGouHe OTBEPCTHS HA NEPECEUCHHAX TEX PAAOB

| B KONOROK, B KOTOPHX €CTb KpENeXXHBE OTBEPCTHS

4. Mpounecc paspaGorkn nporpamm. Pekypcus, urepannsg, '
NPOEKTHPOBAHHE IUKAA ¢ NIOMOI(bIO HHBAPHAHTA

Pasnenenue Tpyaa — xapakTepHasi 4epTa COBPEMEHHOTO HPOH3BOR-
crpa. CamoJier, Hampumep, MPOEKTHPYETCH H KOHCTPYHPYeTCS ONHHMH
CIeLHAJINCTAMH, H3TOTABJAHBAETCS BTODHIMH, HCTLHITHIBAETCA TPETHUMH,
SKCIVIyATHPYETCS YETBEPTHMH H PEMOHTHpYeTcs HATHMH. PesynbraTom
paboThl NPOEKTHPOBIIHKOB H KOHCTPYKTOPOB SIBJSIeTCA He peaqsHbifl
CaMOJIET, a BCEro JIllb €T0 ONHCaHHe,

Yro xe aBasgeTcs pesyasTaToM paboTH nporpammucra? PasGepem-
cq B STOM Ha NpuMepe NPOrPaMMbl [Js H3rOTOBJeHHs cHTa. KoHeuHnl
OPOAYKT — H3IOTOBJICHHO® B MeTallle CHTO — NOJYYaelcs B pPe3y/bTaTe
paboTel HCmoJHHTeNs «Pe3unk cura», Cam Pesuuk cHTa noJaydaercs
B pe3yAbTaTe COAHHEHHA Hailefi MporpaMmb, YHUBepcaJbHOrO Buimos
HHTeNsl H MCHOJNHHTeNs <«Pe3unk Meraana». Takum o06pasoM, HH H3+
TOTOB/ICHHOG B MeTaJJe CHTO, HH CaM HUCHOJHETEIb «Pe3uuk CuTa» He

.
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SBJAAI0TCA OpsMHWIM pesyJabTaToM TpyJa HporpaMMHCTa. PesyavTarom
TpYda  NPOZPAMMUCTA RBASETCA NPOPAMMA — TEKCT R(Pesuux cura,
Pesuuix merasira).

EcrecrBenHo nporpaMMpx(:'r——«nocraBmHK» 5TOTO TEKCTa — JOJIKeH
rapaHTHPOBATh €ro0 KauecTso, B YACTHOCTH TapaHTHPOBATh, UTO H3TO-

ToBJeHHBIA C €ro nomompbio Pesupk cuta GyAer pesaTb TO, YTO HAjO.

Ho sTo He eiuHCTBeHHOe TpeGopaHue Kk KauecTBy Texcra R(A, E).
Jpyramu Tpedosaﬂmmu ABJSIOTCA MNOHATHOCTb TEKCTA I YeJOBEeKa
(B 4YaCTHOCTH, BO3MOXKHOCTh GHICTPO YGeAUTbCA B €r0 NpPaBUIBHOCTH),
a Taxkxe BO3MOXKHOCTb ero mogupukauun. Ilociennee TpeGoBaHHe BBHI-
334HO TEM, YTO Ha TMPAKTHKE PEAKO YAAETCA OTPAHHYHTHCA HANHCAHHEM
oasoro. Bapuauta R(A, E). Pano mim 1no3gHo okasbiaercs, 4TO Tpe-
GoBanus K A u3MeHnanch. Jaa Pes3ulka CHTa HECKOJBKO BO3MOXKHBIX

H3MEHeHHH ONMCAHH B YNpaXKHEHHH 3 HpeAIAyWero pasiena. Koxeuuo,

MOXKHO A/ KAXAOTO HOBOFO BapuaHTa 3ajaun cosfaBate R(A,E) sa-
moBo ¢ Hyna. OfHAaKo, eciin HOBLH Bapuant GJIH30K K CTapOMy, BHIO/-
Hee B3ATb craphii Tekcr R(A,E) u uamenntb ero. HeoGx0AmMOCTb H3-
MEHEHHs] BHEIUHErO ONHCAHHA HJH PEAJu3allud HCIOJHHTENS 4acTo BO3-
HHK2eT H 00 BHyTpellHHM TpuuMHaM. B npomecce pemeHds 3ajaud MM
MOXKeM, HALIPHMEP, NPUAYMATb NPOMENKYTOUHOIO HCHOMHHTENd X, peaju-
30BaTh ero Ha 6ase Y, a B JajbHeHIUeM 00 KAaKHM-TO COOOpaeHHIM
pelHTh, 9T0 HaAo OHJIO MCNOAL30BATH He X, a Giuskufl K Hemy HC-
ponuutess X/, Toraa npuperca usmennts R(X,Y) m Bce peajusanus,
Hemonbaylomue X.

Takum 0GpasoM, nporpaMma KaK MHHHMYM JOJ/IKHA OHTDb npaeu/zb-
Hoil, nonarnoil W aeexo usmensemoii. Merogam sddexTHBHOrO CO3Aa-
pus FaKHX DpOrpaMM HOCBsleHa BCs 3Ta Kuura. PaspaGoTka mporpaw-
MH «B LeJOM» ONHCAHA B TpeibAylieM pasjene (TeXHOJOTHS «CBEpXy
pHu3»). B sToM pasjene Mbl 3aiimemcs Gojee y3koil 3afaueil — peau-
sallueil OJHON OTAEIbHO B3STOH NMPOTPAMMHEL.

... PasOuenue sapaum Ha nopsamavn. Ilpu paGoTe 0O TEXHOMNOTHH
4CBepXy BHH3» K MOMEHTY pea/H3al# TPOrPaMMH yKe H3BECTHH ee
EMfl U JaHO/MONYYHMTb. 3ajavya COCTOHT B HANHCAHHH TEKCTa, KOTODHIit
H3 JIoOLX YCJAOBHH, YAOBJETBODSIOIINX AAHO, NEPEBOJHT KaKHX-TO HCs
O/iHETeNel B COCTOSHHA, YAOBJETBOPAIOMHE NOJYIHT.

© O6uuHO peajHsaldd OLHON HPOrPaMMH — 5TO He OUEHb AJHHHHIA
geker (20—30 cTpox). Busio 6m 3aMeuaTenbHo, ecan Ob MOXHO Oblio
OpHAYMATL M BaMHCATh_STOT TeKCT CAHHRIM MaxoM, B pesy/bTaTe He-
KOEro «o03apeHHs». BHIO 6 TaKie 3aMedaTesbHO, ecid GOH yxe Ha-
HACAHHHN TEKCT MOXHO GHJIO MrHOBeHHO NOHATL. Ha mpakTthke storo
06biYHO, YBH, HE NPOHCXOZHT: MhL HPHIYMBIBAaEM, SaNHCHLIBAEM H NOHH-
MaeM TeKCT NporpaMMbl He cpasy, a U0 4YacTsAM, B pesyJabTare neJe-
HanpaB/ieHHOR AeATeJabHOCTH, KaueCrBo Tekcra mporpaMMbi BO MHOroM
onpeaeNseTcA TeM, B KAaKOR CTeNeHH KJJOYCBME MOMEHTH Halero oGay-
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MBIBaHHSI HAXOAAT OTpakeHHe (MYCThb HENOJHOE) B OKOHYATEJbHOM TeKs
cTe NPOTrpaMMHL.

PaccmoTpuM eme pa3 3ajayy HanucaHuWs NPOTPAaMMH «B JieBHWR
Bepxunii yron Meramia», Camas neppas uiess peileHHs COCTOS/Ia B TOM,
uTo0H CHAYaJa [EPeBeCTH pe3ak B JIEBHI BepXHHE yron crona, a 3as
TeM yXe NONanaTh B JeBHH BePXHHA yroa merasia.

®pasa «cBayajla NepeBeCTH Pe3aKk B JieBHH BepXHHA yroa croxa,
4 8aTeM..», ORHAaKO, OTHOCHTCH K MpOIleCCYy BHLINOJHEHHS! NPOTPAMMH,
a He K ee TeKcry. Ecnm paccyxfiaTb B TepDMHHAX TeKCTa NPOTPaMMH,
TO HYXKHO FOBOPHTh Tak: mporpaMma OyAeT cocToATh M3 AByx ¢par-
MeHTOB — A B B. ®parment A 6yner o6nazaTh CAeLYIOIUM CBOACTBOMY
€CJH nepej BHINONHeHHeM (parMeHTa GYAYT BHINOJHEHH YCJIOBHS, YKas
BaHHbIe 8 AAHO, TO MNOC/JE €ro BHIOJHERHS OYNeT BHIIOJHEHO YCJIOBHO
«pesak B JIeBOM BepxXHeM yray cronias. Pparmentr 5 Oyner obnazats
TeM CBOHCTBOM, 9TO €CJIH Nepel €ro BHINOJHEHHEM BHIIOJNHEHO YCJIOBHE
«pe3aK B JIeBOM BEepPXHEM YIJIy CTOJa», TO mnocje GyXeT BHINOJHEHQ
YCJOBHE, 32NHCAHHOE B MOJYYUTh:

nporpamMma B JIeBbIH BepxXHHH yros MertaJJa

+ AAHO b I Ha cToJe Pesunka ecTh MeTaNJ, pe3ak NOJHAT
. NOAy4dTh: | pe3aKk B JieBOM BePXHeM YIJy JHCTa MeTadla
. ¢pazuent A

. yrB: PM.pesar y seBoro kpas cToJa H

. PM.pesak y Bepxuero Kpasi croaa

. | T. e. pesak B JieBOM BepXHeM YIJy CTOJA

. tppazmenr B

KOnen RporpaMmbl

/Tem caMbM mcxojHas sajaua peajiH3allid TPOTPAMMH «B JIeBMD
BEDXHHA YTOJ MeTaina» oKasajach pPa3GHTOM Ha [Be NOA3aJaYH —
peanmsanus ¢parMentoB A m B. Jlag kaxnoli nopsdnaun (pparmenta
nporpaMMH) YCJOBHE, KOTOPOe AG/XKHO OHTh JOCTHIHYTO NOC/E BHIOMM
HeHHs ()parMeHTa, HA3HBAETCA NOCTYCAGGUEM, & YCIOBHE, KOTOpOE Has
BeCTHO 10 BHINOJHEHH:, — hnpedycaosuenm, Taxum obpasom, IJjs ¢(pars
MeHTa DpOrpaMMu A BHOHCAHHO® BHING YTBEPIKAEHHE SBJSETCH MOCTYN
cnoBueM, a AaHO — npeaychosueM. Has ¢parmenta nporpaMmu B Hov
AYUHTh ABJACTCA HOCTYCAOBHEM, & YTBEPXKJeHHe — NPEAYCHOBHEM. Ecan
BCIO NpOrpaMMy PaccMOTPeTh KaK AMHBIH Q)parMeHT. TO €¢ NOCTYCAQs
BHeM SBJIAETCA MOAYYHTb, a NPeLYCTOBHEM — namo. o

dparmesTit A ¥ B MOXHC Tenepb 06AyMHBaTh peannsosuna'rb
HE3aBHCHMO, N0 ouepean. Camo pa3buenue Ha ¢parMenTH A & B sa-
(HKCHPOBAHO B TEKCTE NPOTPaMMEl B BHAC CTPOK : .
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~yrs: PM.pe3aK y AeBoro kpas cToXa B
‘PM.pesak y BepXHero Kpaa cTona
| T. & pesak B JAeBOM BepXHEM Yray cTona

OTo yrBepXKACHHE HMEeT KBOAKOe Ha3Ha4CHHe. Bo-nepBux, npm
YTEHHH HOPOrpaMMH YeJiOBEKOM OHO AaeT DPEeACTaBicHHe 06 obueM x0xe
pellieRns, ONHCHBAaeT COCTOSHAe pesaKa, KOTopoe OyAer K 3TOMY MO«
uenty noayueso. Bo-pTopux, (opmanbHas YacTb STOFO YTBEPIKACHHS
GyAeT MpoBepATHCA BCAKEA Pas MOCHe BHINOJHEHHA (parmenta A. Ecou
(dparment A pea’N3OBal HENPABMABHO K B KAKOH-TO CHTYaluH yTBep-
KIeHHe OKAXKETCH HeBHNOJHEHHHM, TO YHuBepcaibHMA BumoauuTens
HeMEIJICHHO IPeKPaTHT BHIMOAHEHYE HPOTPAMMH H coo6imuT 06 omudKe.

Hrak, mepsblii BHBOJ COCTOHT B TOM, 4YTO FWpH pa3paboTKe Mpo-
rpaMMi ee c/eAyerT Pa3buTb HA OCHOBHBIE STANbl (noasamaun) u cdop-
MyJIMpOBaTh YCJOBHsl, KOTOpPHM OYAYT YAOBJICTBOPATH TPOMEKYTOUHbIE
MeXAY DoA3afayaMM NOJOMeHms. OTH YCJIOBHA 3aTeM HARO paccmart-
pHBATh XaK NOCT- M TIpelycjoBus Npu paspaGore yacrell (¢pparmen-
T0B) mporpaMMul. JIpYrHMH C/OBAMH, paspafoTKa RPOZPAMMbL 8 LEAOM
cocTour & paspaboTke NOCAe008ATEALHOCTU yrsepacOenult (Hawunaa ¢
Qano U KOHYAA MOAYUUTD), CAYNCAUUX NOCT- U npedycrosusmy ee 4a-
creil. .

K peanmsauuu kaxporo us ¢parmenros MOXKHO, B CBOIO OdYepenb,
NPHMEHHTL TOT e MOJXOX, T. € pa30MTh HX Ha TMOAMOA3AAYM H T. M.
Pasymeertcs, npoliecc pa3GHeHus Ha NOA33JAuHM NOJIKEH 3aKaHIHBATHCA.
Pemetine ouepefHOA moA3afaul NPH STOM 3AMHCHIBACTCA aubo B BHIE
BH30BA KaKO#-TO JApYrofi mporpaMme, JHGO HeNOCPEACTBEHHO C MO-
MOLIbIO YNPABJAIOIHX KOHCTPYKUMA H HHBIX BO3MOXKHOCTeR YHHBEp-
' CaJbHOTO BHNOAHHTEJNA.

TpaBuabHOCT NPOrpaMMH B 1leJIOM S2BHCHT OT 1) =®oppexTHOCTH
CBejieHHs NPOCpAMME K NOA3afayaM H 2) NpaBUIBHOCTH peau3alHH
nof3anad., STHME BONPOCAMH MOMKHO SAHAMATbCs HE3ABHCHMO: TpH CBe-
ZeHmE 3a4auy K TOJA3aJayaM MOXHO He IyMaTh 00 HX peaiH3anud, NpH
npoBepKe peann3ansii MOXKHO He AYyMaTh, Kak OHF BCHOJLIYIOTCH.

ITo CYyIeCTBY, STO—HOHHi;lﬁ anaJor ACNOJL30OBAHUA JIEMM H TEOPEM B Ma'reua_
rare. TIpH HCIONB3OBARHR TeopeMH HAJO CMOTPeTh Ra €€ dopuyXeposKy, HO oOT,
MIOAb He Ha JIOKA3ATEJ/ILCTBO,. HaoSopoT, APE AOKE3aTEALCTBE TEOPeMH a6COMIOTHO He «
PBAKHO, FAC H KaK OoHa HCOOAB3YCTCR. IMouATHEe KOPPEKTHOCTH MOXHO NOSACHUTS TaK.
Ilycre npH NOK33aTeJbCTBE TEOPEMHl GH{IQ HCHOAb3OBAHA JIEMMA, & B HOKa3daTeJbe
crpe aeMMu ects omuGkn. Toraa JeMma HesepHa, TeopeMa B LEJIOM HeBepHa, HO
JOKZ3ATENLCTBO TEOPEMH caMoft mo cebe —6Ga3 JeMMH — KOpPekTHO. Ecna jeMMy B
‘g0t e POPMYRBPOBKE YRACTCA NOKA3ATD Ges omuGOK, To TeopeMa B LeJIOM cTaHer
pepHoft. ITpu BTOM AOKA3ATEAbCTBO €AMOH TEOpeMul MOMKHO 3aHOBO He NPOROJHTL
|E He MposepsTh: AOCTATOYHQ SHATH, UTO OHO H paiple GHL0 KODPEKTHHM, |

‘BH30RH MporpaMM A Kano/moNyUMTR, B cayuae, ecAH Loasaxavy -}

€ H3BECTHRIMH NOCT- B NPEAYCAQRHAMH MOXHQ PCWHTL _ € NOMONIBIO

1. HPOU.ECC PA3PABOTKH TIPOTPAMM £

BHSOBA yKe CYINECTByIoWe#i mporpaMmsl HIH npegnucasis [1, To dpare
MeHT @ CBOLMTCA K ORHOH CTpOYKEe — BHI30BY 5Tofi mporpammu. Crosa
€MOXHO DEIHTh» 0SHAYAIOT, YTo Iporpamma /1 o6fajaer CleiylompMa
AByMs CBOHCTBAMH (Ha3oBeM HX <«YCJOBHS KODPEKTHOCTH BHI30Ba»}3
1) mpenycnosre @ = pawo /I, T. e. Il npuMeHHMA B CHTYalHH,
KOrZa BHINOJHEHO HpeaycioBue IT; »
2) noayuurs II =~ nocrycnosse P, T. e. BunoaHenue II rapaHTes
pyeT MOCTYCIOBHE. ,
BosMoxeH, 0AHAKO, Caydall, XOra AJs pellleHHs Hop3anayu P ro<
TOBO NpOrpaMMBl HeT, HO JKeJaTeJbHO ee co3laTh. Takoe Bhlje/eHE@
J0/334aYd B OTACALHYIO IIporpaMMy OGHIMHO NPOHCXOAHT, €C/AH [OKs
sazaua: a) JOCTaTOYHO CJOXKHaj 0) HCIOJb3yeTcs NPH DElieHHH Hes
CKOJIbKHX 3a/ay; B) eCTECTBEHHO OTHOCHTCH K KaKOMY-TO HCIOJIHHTENO
j(RanpuMep, MoGYy0 IPOTPaMMy, ONEPHPYIOUIYIO C PANAMH SiueeK B Ies
JoM, pasymHo oTHectH K O6paGoTuuky psjuoB). B stoM ciayuae nHagzo
He TOJNBKO 3amHCaTh BLI30OB IPOrPaMMbl, HO M NPHIAYMaTh ee HMA H
JaHo/noayunTh., PaccMoTpHM, KakK 9TO HeJaeTcsl Ha NpHMepe par-
MenTa b. '
BuGop mmenn. Tlpexne Bcero Aas 9TOf NMpPOrpaMMH HYXKHO HPHAY~
MaTh HMfA, KODOTKO ONHCHBAlOIMee HasHaYeHHe H YCJIOBHA IPHMEHEHHH
nporpaMmi. IlpoGiema BHIGOpA HMEHH TeM aKTyalbHee, 4eM OConbme
pasMmep mporpaMMH., ECHH MMeHA NpeanucaHuii NpOMeXYTOYHHX HCION«
HRTenell me OYAYT ROCTATOYHO MOAHO OTPAKATL HX HasHAUCHHE, TO
APHACTCA NOCTOSIHHO NEPEYHTHBATL HX JAHO/MOJNYYATb, H- MH HE CMO<
xem shdexTHBHO cosmaBaThb H MOAWGHIHPOBATH TEKCTH NPOTPaAMM.
IocMorpuTe, HanmpEMep, Kak OyHeT BHIJSAETb NPOTPaMMa «B JeBHH
Bepxnuit yroa crosa» (pasi. 2), ecaH 8aMeHHTL BCEe HMeHa Ha OJIHO<
OyKBeEHHE H y6paTh BCe KOMMEHTaPHHi

nporpamma A
¢ JAHO 3
o NOJY4HTD?

+ Hukx nmoxka X.me B Bunoxars
¢« « X.C

+ KOHED HHKJIL

« ym: X.B

. nEka noka X.He D pHmoaHs1h
. » X.E

. KOHeN IHKJIA

. ym: X.BuXD

KOHEI NpOrpaMMp

TostoMy BHOHpaeMoe HMHA JAQIKHO ZAOSTATOYHO TOYHO ONHCHBATL

nporpammy. Hasosew, Hanoumep, JRQrpaMmy, pemaioglylo §oAsasasy b,

v
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4«43 JIeBOTO BEPXHEr0 {yriaa Crojia B JIeBHH BepXHHR yroa Mes
gannas. . »
PopmyiupoBka maHo/nmoayuuts. [Iporpamma, pemarmouias NoA3aias
gy B, nomxua yIOBNETBOPATb YCJAOBHIM
1) npepyciaoBue b5 =- nano,
2) noayduTh =- nocryciaobne bB.
TlogToMy mpome BCero B3AThb B KauecTBe AAHO/MOJNYYMTH NpPEf- H HOCTe

ycaosus B, mocie wero Mul NpHIeM K 3ajaue PeasM3aUMH MPOTPaMME
€ H3BECTHBIMH AAHO/MOJNYYHTD:

BpoOrpaMma M3 JIeBOLO BepXHEro yria cTona
. B JIeBbllt BEPXHHH yroa MeTaana
. AAHO : PM.pesak y JeBoro xpas CTO/ia H

PM.pesak 'y BepxHero kpas c€Toja
. | Ha cTone y Pesunka ecTb Meraan

. noayunts: PM.pesak Haj Mera/oM |B JleBOM BepXHEM YIJy JIHCTa

O6HIYHO, OIHAKO, OfHA H Ta e nporpamma JI BH3HBaercs B
pasHbLIX ‘MECTax JAJs pelueHMs, BooGule ToBops, PasHHX noxsajail P,
@' u @” g 1. 0. YCNOBHSA KOPPEKTHOCTH JOJIXKHBL BHIIOJHATBCA NS BCeX
pu30BoB. Jlaxe ecau mporpamma JI HCNOJb3yeTCss B OJHOM MecTe, TO
IpH K3MEHEHHsX B NPOrpaMMe MOXeT NOHAKOGHTHCA HCMOABb3OBATH €e
rhe-To B ApyroM. O6 sToM TOXe Jydmle nmosaGoTHThea 3apanee. Hako-
_Hell, MOMAJAeM JH Mbl DPH pellleHHH moA3afadn P B CHTyanHio, Koraa
NOAXOAfAIAA [pOrpaMMa YyiKe. €CTh, HJIH B CHTYalHIo, KOTAa ee HaJo
'cosnarb pelaomuM 06pa3oM 3aBHCHT OT AAHO/MOJYYHTb yike Cyle-
CTBYIOIUX pOrpamm.

 Tem cambiM xesnaTedbHO, YTOGH OfHA M Ta e nporpamma [T
6Hna TpUMEHHMA AJA PeWeHHs BO3MOXHO GOJbIIEr0 HHCAA MOA3a-
Jlau — KaK H TeX, KOTOphie yxe BO3HHKJ/H, TaK H TeX, KOTOpHe THHOTe-
"THYeCKH MOTYT BO3HUKHYTb NOTOM. JlJ 3TOrO HYXHO, YTOGH AAHD
"Il cnefoBano M3 KAK MOXKHO GOJIBIIEro WHCA PA3JHUHEX OPeAyCaO-
"puit, a #3 nomyuntb I7 caefoBaNo Kak MOXHO OoJpllee YHC/IO pas-
"NHYHBIX  mocrycnoBuf, i, rosopsi MaTeMaTHUeCKHM $3LKOM, Hado
MAKCUMALORO OCAQOUTL OAHO U MAKCUMAALHO YCUAUTG ROAYLUTH.

3ameuanue Jlna Toro 4ToOH yesnoBeKy ObI0 yAoOHO paboratsh
¢ TpOrpaMmoli, ee BAHO/MOJNYHTh AOJIKHH OHTb BOBMOXKHO Gojiee 06-
IHMH, €CTECTBEHHRIMH M JIETKO 3amnoMuHalowHMHca. Kax npasuio,
ocnabenne . yapolmaer, a yCuleHHe ycaoxuser ycaosne. Kpome ftoro,

pelleHHs MNOA3afaW ¢ COBNAJAIOWHMH (MJH [OYTH COBNANAIOUIHMH)
NOCTYCJIOBHAMH, HO € AOBOJIBHO pas/MuHBIME npeaycaoBusamu. IToatomy
~YCHIICEHe NOJYYHTb PA3YMHO JHIb AO TeX [OP. NOKA 3TO HE NPUBOAHT
. K HOABICHHIO H HArDOMOK/ICHINO /eTalteil,

Ha NpaKTHKe OJAFa H Ta K¢ nporpamMa OOBIMHO HCHNOJAbL3YeTCa JJs
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PeswoMe, Bugems pewenne nopsagaus & B OTHEMBHYIO HPOrpas
My, HOpHAYMaB efl uMa H cpopMyJHpoBaB 4YepHOBOH BapHAHT ee Aas
Ho/noyunts (AaHO = mpeaycioBue P, MOJAYMHTb = nocTyc/ioBHE D),
120 nonpo6oBaTh MAKCHMANbHO OCAAGHTL KaHO M, GRITh MOMKET, YCHIHTh
DONYYHTh TaK, YTOOH NporpaMma Ohlia NPUMEHHMA NPH BO3MOXHO 604
Jiee OCUIHX, €CTECTBEHHHX M JECKO 3aNOMHHAOIMAXCA YCAOBHAX. OG
pa3HO roBops, NporpaMMa JAOJKHA 1aBaTh MaxcumyM OTZAYH TPH MU
_ HEMyMe 3aTpar.

IIpuwmep. IycTb BO3HMKAA cleayiomwas nozsafaia d:

ppenycaosne: | [lyTHHK HaA ceBepo-3amafHbM YIJOM IpensTCTBHS
| mauoM Ha for, mpenATCTBHE He NpHJEraeT K CTeHaM
| kBappanTa

nocryciopre: |IlyTHHK MO 10KHEIM KpaeM NPeNATCTBHS

TlonpoGyeM npuaymMaTs HMsi Hporpamme, pemaiomedl 5Ty [OA3a-
Jlauy, cKaxeM <OT CEBEPHOro Kpas NPENATCTBHS K I0KHOMY». DTO HM,
OJH2KO, HHKaK He OTpaxkaer Toro ¢axra, uro BHauase IlyTHuMK Haxo-

' LMTCS B ONpEJe/IEHHOH TOUYKE Y CEBEPHOro Kpasm NPENATCTBHA;, K TOMY

¥e eme H c onpefeseHHOl opueHTauneid. ITonpoGyem e BKIOUaTh 5TY
uupopmanuio B naHo (T. e. ocAabuTh ero): -

HporpaMma OT CeBEPHOro Kpas NpEMATCTBHS K I0XKHOMY

« Aa”o ¢ |TlyTHuk Haj ceBepHBIM KpaeM NpeRsTCTBHS,

. | npensTCTBHE He HpHJIEraeT K CTeHaM KBajpanra
. nonqu'b. | [TyTaHk mox ioXHbIM KpaeM OpensiTCTBHsA

Takoe pelleHHe YNpOIlaeT NAHO ¥ He OYEHb YCJIOMKHSAET peausa-
nuio. 3aMeTHM, 4TO H3 HMEHH 3TOH NPOrpaMMbi He cheAyeT, YTO OHA
NpaBuibHO paboTaeT TOJBKO AAA NMPENsTCTBHH, HE NPHJETAIOMHX K CTe-
HaM KBajpaHTa. JTO MOXET BBECTH B 3a0JyXAeHHe, NOSTOMY . HARO
_au6o ewe Gosee OCIaGHTs RAHO, JIHGO H3MEHHTH MM HDOTPAMMHL
.OtGpacnBanne TpeGoBanus o pacnonomeﬂnn TPeNAaTCTBUA  BHYTPH
_KBafipaHTa, KOHEUHO, YUPOCTHT HAHO, HO CAeJaeT HeBOSMOXKHOM peaJs-

, 8alKlo; HAallpDHMEp, €CJ/IH NPEnATCTBHE NPHJEraer K HHIXKHEMY Kpalo KBaj«

paHTa, TO BCTaTb NHOJ HHM HeBo3MOXKHO. IT03TOMy H3MeHAM HM# mpo-
IPaMMH TaK, YTOGH OHO He BBOAMJIO B 3abiyxAeHHe: HaUPHUMep, Ha«

.30BeM ee «0T CEBCPHOro Kpas BHYTPEHHEro NPEnATCTBEA K JIOXKHOMY»:

-niporpammMa OT CEeBEepHOro Kpas BHYTPEHHEr0 HPENnATCTBHA K OXKHOMY

. RaHO 3 |IlyTHEK Hax ceBepHHM KpaeM NpenaTCTBHs,
. | npensitcTBHe He NpuieraeT K CTeHaM KBapaHTa
. noxyauts: | IIyTHEK mox loxAuM Kpaem npenarc’mnn

. T - —— N

Ecrecrsenno, uro oc.na6.mrrb AAHO, YCHJIMBATL NOAYYHTD H NPHAYMHS
BaTb HMA MPOrPaMMbl MQMCHO [§o-pasHoMy. B Tofi xe camoii moisasaye
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@, nanpnuep, MOXHO CHJIO OCTABHTH B AaHO TOABKO mE$OpManmio s
pacrionoxennn [IyTHEKA OTHOCHTENLHO NPENSTCTBHS: B

OporpaMMa Ha IDOTHBOMNOJNOXHHE Kpai BHYTDEHHEro NpensTCTBHA
« KaHo ¢ | TlyTHHK CTOMT JMIOM K IPENSATCTBHIO,

. | mpensiTcTBHe He NpHJEraeT K CTeHAM KBajpaHTa

+ BOXYUHTH: | [TyTHEK CTOMT y HPOTHBONOJIOXKHOH CTOPOHHL

. | npensiTeTBUS

B o e e e

BHGOp TOTO HAH HHOTO BAPHAHTA OCHAG/NEHHS AQHO H YCHIACHRS
'HOAYy4HTH OnpelensieTcs TEM, KAKYi0 H3 NOJYYAIOMHUXCS NPOTPaMM OKas

KeTcA Tpolie NPHMEHHTh LA DElleHHS BO3MOKHO OGONLIIEro KOJHYes
¢TBa NOA33AaY, T, € 3aBHCHT OT OOmeH CTpaTern# pPemIeHHs HCXOAHOH
sajain.

Koneu npumepa.

OcraBuiascsi 9acTh 3TOTO pasfe]a NOCBSAUleHA CaydasM, KOTAA AJd
pelueHHs NOA3ajayd HYXKHO MHOTOKPATHO HOBTOPATH o;mo*mmme no«
CeOBATEABHOCTH AEHCTBHHA.

Pexypeus. Pexypcued HasHBaeTcs CHTYalHsd, KOTAA HpOrpaMMa Bbls
snBaeT caMa cebs JHMGO HeNOCPeACTBEHHO, JHOO Yepes JApyrHe mNpos
rpaMmil. ITo cyTn, 5TO 03HauaeT, YTO ME HEKOTOPYH HOA3a7ady CBEIH
K TOYHO TaKofi »Ke, HO ¢ JADYrHMHM HCXOAHHMM JaHHHMH. Taxoe cBes
‘fenne SBMAETCA OAHOM M3 Ga3HCHHX CXeM O0GPaGOTRH HHGOPMALHA
H TakXe HasHBaeTca pexypcued.

Paccmorpum npumep. Ilycrb Haflo HamucaTh CAELYIOIIYIO TNPOs

TPaMMy1t

ﬂporpauua paccTosiue 0 IPEnATCTBHN

RaHo ¢ [[yraek rae-To, JuUOM Ha BOCTOK
? poayunts: | IIyTHuk Tam e, AuIOM Ha sanaf, B Cuerunke — .
) | paccrosne or IlyrHnka no OGamxafimiero NpenarcTBHS
' | a2 BocTok (T.'e. WHCAO CBOGOAHHX KJETOK MEXKAY
» | IlyTHnKkOM M NIpensTCTBHEM BOCTOYHEeE HEIroO)
» - .

< .

MoxBo paccyXZarth CaelylioliaM o6pasoM: eclH BocTounee ITyre
QKA HAXOJMTCA CTEHA HJH NPENSTCTBHE, TO HCKOMOE paccTosiHue paBHO
,EyJO, ¥ LIS TOFO, YTOOH OHJO BHUOJNHEHO NMOAYIHT, ZOCTATOUHO Has
uncaTb

CYeTudK.yCTAHOBHTL B HYJb
TIyTHHK.NOBEPHYTHCA HA sanajn

Ecam xe xaerka socrounee ITyTHuka cBOGONHA, TO MOXHO CAenaTh

SEAC Ha BOCIQK, DOC/E 4er0 HCKOMOE B 33/au€ DAcCTORHAS MOKHO Bble
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'UHCAATL K2K PACCTOAHHE OT HOBOro nosoMenns [IyTHuxa, yBeAmueHHOe
ua 1. Takum 06pasoMm, B 3TOM Cyuae MH MOXEM HNHCATHY

ITytunk., crendats mar
yrB: |IIyTRHK Ha mar BOCTOWHEe, JANOM HA BOCTOR
¢paemenr A
yB: |IIyTHUK TaMm e, JMAuOM Ha samay, B Cueranke —
| paccrosune mo mpemsrcrens
Flyruuk. caenats mar
yrB: |IlyTANK B MCXONHOM NONOXKEHWH, NHUOM HZ 3amax
CueTunk. yBeqnMuATbL Ha eXMHANY
y1B: | B CueTunke — paccTOsHHE OT HCXOZHOTO MOMOMKEHHS
| mo npemsrcTBua Ha BocTORE

" O6paTute BHHMaHHe Ha nogzagasy A. Mm momeM pemarts oty
noA3anady ¢ NOMOWBI0 BH30BA APYTOfi HporpaMmui —c yxe chopmy-
JHPOBAHHKIME AaHo/noayunte. Takas mporpamma ecTs, m 5T0 mporpaMe
Ma «paccTofHUE N0 OpenATCTBHA», JleACTBUTENbHO, TAK KaK NpesycJo-
BHe A =- laHO 5TOH NPOrpaMMH, & WONYYHTh = nocryciosue A, To
BHI30B MNPOTPAMMEL «PACCTOSIHHE AQ NPEIATCTBHA» JJIS PemIeHHs oA+
8anayn A siBJISETCS KOPPEeKTHEIM:

nporpaMMa paccrosiHHe X0 RNPENATCTBHS
« AaHo : }llyTsHK rge-To, AAKOM Ha BOCTOX
noayuars: |IlyraAk TaM xe, vmoM wa sanag, B Cuerunke —

. | paccrosmne. or Ilyranka no Giauxakmero mpenstcrsms
. | Ha BocTOK (T.e. WHCIO CBOGOZHHX KACTOK Memgy =~
. lﬂymuxou K NpensTCTBHEM BOCTOWHEE HEro)

. ecan IlyTuEK. Bnepenu saHsTO

.y TO

+ + CueTIHK, YCTAHOBHTH B HYAB

. « IlyTsux, mosepuyThcs Ha samaj

. » BHAYE
« + [IlyTHEK. cAesaTh miar
.. yr8: |IlyTHBK Ha mar BocTOUHee, JMIOM Ha BOCTOR

« « paccTosiHHe N0 HPENATCTBHSA
.. yrB: |IlyTHux TaM e, JuiloM Ha samai, B CueTuuke —
. | paccTosHde KO BpenSTCTBUS

« o Ilyrmuxk. cneaars mar

.. yiB: | Ilyruk B uexoamom NONOXKCHAY, JIAIOM HA samafg
. . Cuerung. ¥YBeJHYHTDL Ha ERHHERY

. y1B; | B CueTuuke »~ paccTosiHme OT HCXOLHOTO
. luoaozxem A0 NpeusTCTBHA HA BOCTOKE
+ KOHEN eCJIH

KOHEH TPOTPAMMAL
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Sra nporpamma KoppextHa. Ho spasercs Jm oHa fApaBuJbHOAP
Kak Mu sHaeM, KoppekTHas mporpamma [T sBasercs npaspibHOf, eclil
Bce BH3bIBaeMHE M3 Hee NpPOrpaMMu NpaBHJbHH., HO B JaHHOM CJy=+
yae Cpeln BHSHBaeMHX ectb W cama mporpamma [I. Kak xe ysHaTbh,
npaBuJbHA OHA HIHM HET? '

PaccmoTpuM  paboTy YuuBepcanbBOro BhimonmuTeNs TpH BHSOBE
nporpammut B us mporpammu A. Ecas Kaxiyio mporpammy Npeacras-
AsTh Cebe SamMECAHHON HA OTAGNbHOM JMCTKe Gymaru, To paborta VB
COCTOHT B TOM, 4TO OH NOMeyaeT Ha JHUCTKe A TOUKY (MecTO) npH-
OCTAHOBKH, OTKJMAJAHBaeT JHCTOK A B CTOPOHY H HAYHHAET BHINOJHATH
nporpammy B. Ecim 8 B BCTpeuaeTcs BH30B NPOrpamMmul C, o ¥B
nomeuaeT TOYKY NPHOCTAHOBKH Ha JHCTKe B, KJajer ero CBepXy Ha
JMCTOK A ¥ HAUAHAET BHNOAHATH mporpammy C ® T. A. IIpn 3apepire-
HHM BHIIOJHEHHS OuepefHOH MPOTpAMMEL, HampuMep NPOrpaMMEl C, ¥B
GepeT BepXHHH JHCTOK M3 CTONKH OTJIONEHHBX M NPOLOJKAET BHINOJI»
HeyMe BsanmMCAHHOM HA HeM nporpamMmu (B A2HHOM cayuae TNporpaMs
mu B), Haumnas ¢ fioMeuennofl Touku. Ilpu sapepiIeHHH BHIOJHEHHA
mporpaMMe B H3 cromku GepeTcs JIMCTOK ¢ nporpaMmoft A B T. I
zo Tex mop, MOKa BCs CTOMKa He Hcuepnaercs. Takum oGpasow, CTOfiKa
JHCTKOB ¢ NPUHOCTAHOBJEHHHIMHM NPOrpaMMami 0GpasyeT CTeK.

B cayuae peKypCHBHOTO BHI30Ba MpOrpammoif X ce6a YB Takxe
HOMEuaeT TOUKY NPHOCTAHOBKE M KNaJeT JHCTOK C MpOrpaMMoi X
B CTEK MPHOCTAHOBAEHRHX mnporpamm. [locae sToro om Geper npyroit
FOUHO TAKOH e JHCTOK (MH 6yXeM TOBODHTb — ADYrofi 3K3eMnAAp
nporpaMmn X) H HauHHaeT BHIOJHSTH TO, UTO Ha HeM HANHCAHO, T. &
pporpammy X c Hadana. [lpm caedyiomleM DEKYPCHBHOM BLI3OBE VB
noNOXHT BTOpolt oksemmasp X B CTeK H HAWHET BHNOMHATH TpeThit

B T. J. N0 TeX NOp, NOKa TpPH SaBepUICHHH BLINOJHEHHS OYEPEAHON

pporpaMMel He OKaXeTcs], UTO CTeK yxe MycCT.

O6bscHeRre paboTHl YB B TepMHHAX CT€Ka JHCTKOB € NPHOOTa+
HOBJEHHHMH TPOrpaMMaMm, BUPOYEM, HE COBCeM TOUHO, Peaibno Hed
Beo6XOAHMOCTH NOMemAaTh B CTEK NMPOrpaMMH UEAHKOM HJIH NEpenHchi
BaTh HMX. Ha HOBbHe JHCTKM NPH PEKYPCHBHHX BHS3OBAX ~- AOCTATOUHO
3aNOMHHATS B CTeKe JHIb HMeHAa NPHOCTAHOBJEHEHX WPOrPaMM B TOUY»
KH MX DPHOCTAHOBKH. : T

TlocMoTpHEM Temepb, UTO HPOHCXOAHT NPH BHMNOJHEHHH NPOTPaMME!
«pACCTOsIHEE 10 MpRNSTCTBHA», €CTH B pavaabuui. MOMeHT TIyTHHR Has
XONBTCA 8a ABe KJAeTRM no mpenarcreus (puc, 4.1). :

~ Kaxnaui pas mporpaMMa BHSLBaeTcs C APYTHMR HCXOJHHMH J&H.
gxME (apyruM nozoxenneM IlyTmmka). Bompoc o NPaBHNLHOCTH Pa«
GOTH NIpOrpaMMK NpH KOHKPETHHIX KCXOAHHX AAHHHX CBOAHTCA K B8O
IPOCY O NMPABHUABEOCTH PaGOTH MPOrPaMMH NPH APYFHX HCXOAHHX J@H.
BHX @ T. A BOJAOTH AO NPABBALHOCTH. PAGOTH MPOrPaMME B CHTYalnH,
KOTAa NpENATCTBHG HAXOAUTCA BENOCPEACTBEHHQ INEPEA NyTargoM.
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B mocaeaseM ciyyae BONpOC O NMPaBRJIbHOCTH PellAeTcsd ‘OPAMO, H IpoO-
rpaMMa B IeJOM OKa3blBAaeTCsd NPaBHJIbHOMH.

LLLJ.I!J(LILLL'HEEIEEIL—_EEEI‘DZDEI

CuaTuux=Q CuetTunx=1 CueTuMx=2Z,

RaHo

nepeg 1 n no ,
BLI2080M sEESSuﬁ a..‘éﬁﬁaz gggggal nonyumuTs
Puc. 4.1

TakuM o6pa3oM, elMHCTBEHHAs ONACHOCTb PEKYPCHBHOH peasH3altd
COCTOHT B TOM, YTO NpOrpaMMa IOTEHLHAJbHO MOXeT BHI3HIBATH celsd
feckoHeyno. UroGbl 3TOr0 He NMPOH3OLILIO, HYKHO HPHAYMAaTb Kakoe-TO
PACCYXKICHAE, rapaHTHPYIONIee, YTO BHLINOJHEHHE NPOrPaMMBI PAHO HJIH
TO3ZHO 3aKOHYHTCH. B nanHOM cjlyyae KaXK/[Ablfi HOBBEIH BBISOB IPOHC-
XOIMT GnHxe K NPENsTCTBHIO, YeM mpelmaymui. Tak Kak paccrosiHHe
A0 NPensTCTBHA KOHEUHO, TO PAHO HJM NO3JAHO BLINOJHEHHE NPOIPaMMbl -
3aBepIIHTCH.

OGparure BHHEMaHHE, 4TO MB 3aNPOrpaMMHPOBAJNH HEKOTOPHIH MO-
BTOpSIOMHKACA NPOLECC, T. @ peRypcHs ABJSETCA elle OAHMM (HapaAy
¢ LHKJaMM) CPEACTBOM NPOrPAMMHPOBAHHS NOBTOPSIOMUXCS TIPOLIECCOB.

Koucrpykuuu mukaos. IIporpaMMHpoBaHMe NOBTOPSIOMHXCH PO«
1(eCCOB, KOFAa KOPOTKAas MPOrpaMMa ONHCHIBAeT MJHHHYIO 0C/AEA0BATEb-,
HOCTb AelcTBUH, TpeGyeT 0co60ro W MPHCTANLHOTO BHUMaHHsA. IIpu BO3-
HHKHOBCHHH TaKOf 34Jla4l PAa3yMHO MONKLITATBCA CBECTH €¢ K KaKOH-
Hu6yanr u3 Gasucnbix Cxem 06paborsu ungopmayuu. ORHA H3 TaKHX
cXeM — peKypcus — Oblla onMcana BHe. Cefidac Mul TDHBeLEM elle
jlBE: HTepALHI0 H CXeMy NDOEKTHPOBAHHS LHKJA C HOMOULbIO MHBAPHAH-
ra. Jpyr#e cXeMb — cXeMa BBIYHC/ICHHS HHBApHAHTHOA (yHKuHu ul
cXeMa HMHIYKTHBHOIO BHIYHCJIEHHMSA (YHKUHMH Ha MPOCTPaHCTBe MOC/IEN0-
BaTesnbHOCTel — GyAyT usjoXexH B pash. 6 u 8.

Hrepauus. Manoxenne merona uTepanui HAYHEM ¢ MATEMATHIECKOI
mopenu. Ilyctn

M — HEeKOTOpOe MHOXKECTBO,

P: M—{aa, ner} — npeauxatr Ha M, T. e. oToGpaxenue M B MHO-
WECTBO H3 ABYX 3JIEMEHTOB: Ja H HeT, : |
MNP ={x & M:P(x) = ner} — MHOXECTBO TeX 5/eMeHTOB X & M,
A8 xoTophx P(x) = mer. ; ;

Tpe6yercst HaliTh sneMentT x & M takoit, uro P(x) = ma. o

Merox Hrepanuii (fOCA0OBHO — NOBTOPEHHH) COCTOHT B TOM, YTO
CTPONTCH HEKOTOpoe mpeoGpasoBauue (oToGpamenue) T: MNP —+M g
3TO npeofpa3oBaHe MNOCAEAOBATE/LHO NPUMEHsETCHA, HAYHHAA C KaKOs
ro-to x0 = M: ’ '

x1=T(x0), x2=T(x1), 0. s0=T (XN =1}, o4,
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RO Tex mop, MOKa MH BIepBHe He Hoayunm Xi Takoe, wro P(xi)= za
[(ecTecTBeHHO, OMXHA GHTb YBEPEHHOCTb, YTO PaHO HJH NO3JAHO TaKoe
. xi mafinercs). '

Ipaduueckn MeTOn mnpeacrasieH Ha puc. 4.2.

C nporpaMMHCTCKOH TOUKH 3peHHs, ecIH B IHKJe MeHsOTCa K 006b-
ekT0B, T0 M = mlsm2+ ... smK, rae mi — MHOXecTBO cocTOsHHMI i-ro
o6bekTa, a 3HAK » O3HAYaeT NpaMoe (NEKapTOBO) NPOM3BENEHHE MHO-
xkectB. CoorsercTBeHHO X0, X1, a5+, XN, +«—3TO KaKHE-TO KOHKPET+
Huie HaGophl COCTOSIHAN 06DBEKTOB, & P — ONHCaHHe COCTOSIHHSA, KOTOPOro
MH XOTHM JOCTHYb (Hama Ueib).

Koneuso B Takoii (OpMYJHDOBKe B TepMHHAX MeTOAa HTepauuil
MOXHO ONKCaTh 40000} UMKJI: BCErAa €CTh KaKHe-TO OOBEKTH (X),

Puc. 4.2, Metoa wurepanuft

KOTOpHe KaK-TO MEHSIOTCH B pe3yjbTaTe BHIMOJHEHH Tesa uukiaa (T),
M BCeraa ecTb leJb, KOTOPOA MH TAKHMH H3MEHEHHAMH XOTHM IOCTHYb
(P). Tostomy B umCTOM BHIE METOA HTepalHfi cTOMb Xe Gecrmosesew,
CKOMb ¥ 06, — BeAp 3afia¥ya COCTOAT HE B TOM, YTOGH ONMHCATH WHKJ
‘B MaTeMaTHYECKHX TEPMHHAX, 2 B TOM, YTOOH, HCNOJbSYS MaTeMaTHYe-
CKYI0 MOAEMb, CTPOHTH HporpamMMH. ITosToMy Ha NDaKTHKE B YHCTOM
BHJE METOX HTepanaii NPHMEHsAETCs JUMb B NPOCTEAINHX CJAydYasx, KOs
TAa B LHRJE MEHSETCA JHIb ORHH OODBeKT. .

O6patnte BHHMaHMe, 4TO JAJa pelleHHs ofHO! m Toit XKe 3ajzaun
MOXKHO COBepIIeHHO NO-pasHoMy BuGupath M, P u T eme n0 Karoros
Jau60 HaNHCaHHA NPOTPAMMHL

Tlpumep 1. Hycrs Tpebyercst HamucaTh (parMeHT NpPOTPaMMHI,.

okBHBaeHTHHA «IlyTHHK.IDarath X0 ynopas, He HCHOJB3YA CaMo 3TO
ppepnucarne. B stoM caydae M —3To MHOKeECTBO CBOGOAHHIX KJIETOK
sunepeau IlytHmka, X0 — BayanbHoe mosoxenHe, P(x) — ycioBue <«ene-
peanm samsito» (mama mnens), T— npeo6pasoBanme «caenaTh Liars, R
COOTBETCTBYIONHA ¢ParMeHT NPOrpaMMel BHIVIAAHT TakKi

nBka noxa ITyTHEK. Bnepeau cBoGOLHO
BHIOAHATD
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IlyTaug. crenats war . ’ -
XOHel IuKJa

IIpumep 2. Hyers B IPAMOYrONbHOM KBAaJPaHTE NPOH3BOJLHEIM
 00pasoM pacnosoKenn NPensATCTBHA J0GOR (GOPMH H ecTh X0TsH 6H
ORHa cBOGOAHAA Kiaerka. CBOGOAHYK KieTky GyAeM Ha3HBAaTb yei080d
€I B Hell MOXHO pacnonoxuts IlyThuka Tak, uro Bnepead H cnpaBa'
OT Hero OYAYT ABe SaHATHE KJETKH, Tpebyerca nanucats nporpamMmy,
KOTOpasi nepepoaur [lytunka us DPOH3BOJILHOH CBOGOAHOH KJeTkH B,
YTJIOBYIO. -

Tlpusenem mma pewewns srol 3ajaun MeToNOM HuTepauud c pas-
HuMH M, Pu T.

Pemenne 1. B kavectne M BO3bMEM MHOXECTBO BCeX CBOGOMHMIX
KIeTOK KBaApanTa. Has Kaetku me M nosoxum P(m)==pa rorna
H TOABKO TOrZa, KOIZAa KJETKH CeBepHEee H BOCTOUHEe m 3aHsTH. Ta-
KHM o0pasoM, us P(m) cuenyer, uro xaerka m ABJAACTCH  YIJI0BOH
Tlpeo6pasosanne T; M \P - M onpene/sHM TakK: ‘

T(m)={ KJETKa ceBepHee m, ecuau OHa CBOGOJHA,
KJeTK2 BOCTOYHEE M B IPOTHBHOM caydae,

Ecnfa TeNneph OTOXMASCTBUTL KAeTKY m & M ¢ nosoxennem IMyTthuxa B
STOM KIleTKe ¢ OpHeHTaUHell Ha cemep, To npeankar P MOXHO samucats
B BHIe «IIyTHHK.BNepenn sausTO H IlyThuk.copasa 3ausros; HoJyyeHHe
KaKoH-HHGYAb TOukH m0e= M — g Bafie <IIyTHHK.NOBEpHYTbCH Ha ce-
Bep»; a npeoGpasosanue T — B BHpe;

f

ecad Ilyrunk. Bnepean cpoGomno 10 Hyrank. caenats mar
. HHAge '

s Ilyruuk. nosepuyThes na mocrok
+ lyrHuk. cnenate mar '

o Ilyrnuk. nosepuyrscs ma ceBep
KOHel[ ecau

Tlporpauma B uenow, Taxum 06pa3oM, sanumiercs Takg

HPOrpamMma mouck yria
« AaHO ¢ |Ilytaux rpe-1o n KBajpanTe
« moayunrs: |Ilytank B opmoft u3 yraosux kieTox
. ‘
« Tlyruuk. nosepuyTbesa na cesep
nuka noka ITyTunk, Bnepenn cBoGonno mam
. Ilyrnuk, cnpasa coGoguo
« » BHIOOJHATH 1
+ « ecanr Ilyrauk. Buepean ceoGomno 1o yronk, cpenats mar
+ + . HHaYe ’

+ « « Ilymang, nosepuyTeca Ha Bocrox
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« « « [IlyTHHK. cpenate war

« « . [IlyTnuk. noBepHyTbCH Ha ceBep
. « KOHEH eCcJH

. KOHeN HHKJA

KOHell FPOrpaMMbl

3apepuieHne 9TOH INpOrpaMMHl 33 KOHeYHOe YMCJO I1laroB rapad-
THPYeTCH TeM, YTo cyMMa paccrosinufi oT ITyTHHKa no ceBepHOH M BO+
CTOYHOM CTeH KBafpaHTa YMEHbIIAETCA Ha | NIpH KaXKIOM BHINOJHEHHH
TeJa HUKJA.

Pemenune 2. B rayecTee M BO3bMeM MHOMKECTBO TaKHX CBOGOJK+
HHX KJSTOK, CeBepHee HJH BOCTOYHee KOTODHIX €CThb 3aHATas KJeTKa,
Mpeauxar P (Hamy ueib) OCTaZBMM TAKHM XK€, KaK B NpelbAyluedl 3a+
nRave. Kaetky m & M oroxjiecTeuM ¢ mnojoxenuem JIyTHHKa B 9TOM
Knetke (HesaBHCHMO oT opuenrtauun). IlpeobGpasopanne T 3afafuM Taki

TlyTHHK.MOBEPHYTHCHA Ha ceBep
TlyTeux.maraTh 4o ynopa
IIyTHHK.OBEPHYTBCS Ha BOCTOK
ITyrtHmk.uarate A0 ynopa

Ionyuenne m0 = M MoxHO 3anmcaTh TaK:

IlyTHHK.NOBEPHYTLCA Ha ceBep . .
UlyTHuK.marath 10 ynopa

Hanucanne camofi nporpaMMbl B [OKasaTeJbCTBO €€ 3aBepIlaeMOCTH
8a KOHEYHOe UYHCJO LIArOB OCTABJSETCHS YHTATENIO.

CxeMa NPOCKTHPOBAMMA UMKJA C NOMOLILI0 MHBAPHAHTA. Y MeToAa
ATepauuil ecTb NOACXeMa C MeHbUledl OGJACTHIO MPHMEHEHHS M COOT+
BEeTCTBEHRO Gojlee NOJe€3HasAs HAa HPAKTHKE ~— HTO CXeMa NIPOEKTHPOBARHS
n¥KJIa ¢ noMompio mHBapuanta. OcHosHOM mpeell 5Tof CXeMBI ABJAAETCS
BAIpaXKeHHe B3AHMOCBSSH MEXAY MEHSIOIHMHCH B Telde HHMKJIA OGbeK~
TaMH B BHAe HEH3MEHHOrO YCJOBHS ~— UHGAPUAHTA, — KOTOPOE BHIOOMs
HEHO AJis HAYAJbHHX, NPOMEXYTOUHHX H KOHEUHHX COCTOSHME OGbeK«
roB. Ilosbaa HHBapHAHTa COCTOHT B TOM, UTO TaKOe CTaTHUECKOe -ONH-+
caHHe CBsdelfl MeXAy H3MEHAOWUMHCH OOLEKTaMH JIErKO TOHHMAeMO H
NO3BOJNAET, 3HAs, KAK MEHSAIOTCH OAHH OGbEKTH, 8b6:8600uTh, KaK JOMKe
HH M3MeHATHCA APYTHE. '

' Bonee $popManbrO, NYCTh NO-NPEXHEMY

M ~— HEKOTOpOE MHOXKECTBO,
P: M —{aa, ver} — npeaukaT Ha M, 1. e. orofpaxende M B mHo-
ZKeCTBO #3 ABYX 3JIEMEHTOB: Aa H HET,

MNP ={x & M P(x) = HeT} — MHOXeCTBO Tex 5/eMCHTOB x & M, -

Ans KoTOpHX P (x) = Her,
‘T: M\P =+ M == HeKOTODOE IpeoOGpasoBaHRre,
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¥ nyers cymectsylor oTo6paxenns (npenuraru)

I: M —{na, ner} (uupapmanrj,

Q: M~ {na, Het} (ycnoBue okoHuaHms)
Takde, 4T0 N
1) I(x) 7 Q(x)= P(x), :
2) I(x0)= na (uuBapuamt BHINOJIHEH AJ HAYaJbHOIO COCTOSIHHA
06beKTOB),

3) I(x)= na = I(T(x))= ma (umBapmant COXpansercs NpH mpe-
obpaaopauru T), -

Toraa » merone mTepaumit B KauecTBe YCnOBHS OKOHUAHMS BMeCTO
P(x) moxHo BasgTh Q(x).

T'padmueckn sta cxema npexcrasiena ma puc. 4.3.

Ha gpakTuke pewenne sagaum ¢ sagansbiMup nocr- u HPENYCI0BHS-
MH DO £xeMe MPOCKTHPOBAHMS LHMKJA C NOMOIIBIO HHBADHAHTA COCTOMT

Puc. 4.3. Cxema OPOSKTHPOBAHUA LUKJIA ¢ HOMOLILIO HHBapaAaHTa

B caenyiomewm. Ilpexne scero Hamo npHAYMATh o6myIo CTPAaTer#io pe-’
UleHHS $ajavd, T. €. HePOPMANBHO peUHTb, YTO 6yzeT NpOHCXOAMTH
B HBKJE, & TaKXKe ONHCATL OGBEKT MIH OGBEKTH, KOTOpHE OyAyT Mes
HATBHCA NPH €ro BHNoAHeHHH. HaJee mago:

1) chopmyanposath ycnosme okonuamms Q — ycnoBue, npn nunbax
HEHUH KOTOpOro IUHKJ RKOJIKEH 3aKOHUHTHCS; : ‘

2) nonurtaTheg ONHCATb B3AHMOCBASH MEXAY HIMEHTIOUHMHCH YB
XOne BHINONHEHHs LMKJA OGLEKTaMH B BHAE HEH3MEHHOTO ycaopHs —
nusapuasra |, .

Ecnn sto ymanoch, 1o pelleHHe 3aJaYd MOXHQ 3amHCaTh B BRI

YTB: mpenyciaoRue
Ppasmenr 4

OHKX v
o BHB: [
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« mOKa He Q
« BHNOJAHATS
. (ppacmenr 5
KOHEI[ IHKJA .
¢pazment B

YTB. HOCTyCJOBHE

Tlocne wero ocranercs:

A) obecneunth BHOoOAHEHMEe HHBapHAaHTA NeEpPeA HAYAJIOM UHKIA)
B) npuayMaTth Tel0 UMKJAZ, COXPAHSIOUlEe MHBADHAHT, B yOeAMTbCH,
MTO UMK/ PaHO HJ/H NO3JHO 3aKOHYHTCH;

. B) oGecneunTh BHNOJHEHHE NOCTYCJOBHs TNOC/Ae OKOHYaHAA LHKJIA,
: (3anuch MHB MeXAYy UMK W TOKA SBJAAETCS CHHOHMMOM YTB H
03Hayaer, 4To yTBepxienue 1 Gyxer mpoBepAThCA KAaXAHA pa3 mepej

"manan ’ll - : II sacToK

Puc. 4.4

“nposepxoﬂ ycioBHs B moxa, T. e. ur0 I BHmoJHeHO HepeA M nocie
KaX0r0 lara HMKJA, BKAIOUas NEePBHI B 'HOCHeHEH.)

Mpumep. ITycrs ussectHo (970 npenycaosue), uto IIyTHHK Ha-
ROJHTCA Yy 3aNA/HOTO Kpas KBaJApaHTa, JHIOM Ha BOCTOK, H YTO TOPH-
8OHTA/IBHHA PSR KJAETOK, B KOTOpoM Haxoaurcs IlyTuuk, cBoGOAeH OT
npensaTcTBHE (puc. 4.4)..

Hap [TyTHHKOM HAXOAMTCHS 110JI0CA TDPENATCTBHH, T, €. HECKOJBKO
OpPAMOYrOJbHHIX OPENATCTBHA ONHHAKOBOH BBHICOTH, HO, OHTb MOXET,

IR N B -
" A

Puc. 4.5

pasroft mmpums, IIPeNATCTBHA MOTYT NpHJAEraTh, a MOTYT R HE NpHs
nerath K 3anajuof ® BoCTOUHOR creHam ksaapanra. B nosoce moxer
% He GHTH HH OJHOrO HPemSTCTBHA HAH, HaoGOpOT, He OHTH HH OAHOTO
npoxona. ‘

Hago (sTo mocryciosue), urofu IIyTHHK Okasanca y BOCTOHOR
creny, a B CuerTdnKe MOMYUHJOCH WHCJO, HpeNATCTBHA B mOMOCe (B CH
TyaeH, nsodpameﬂﬂoﬁ Ha puc, 4.5, B CueTunke AoaxHO OWTb uHCAO 5),

L

e

r OCTaHOBHTer Ha MHHYTKY H, pexne 4eM YUTATh JAanblle, NONpOo+
OyfiTe peWHTb 9Ty 3a/a4y CAMOCTOATE/ARHO = CHAYANA KaK-Hubyip, a
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gaTeM TPHMEHHB CXeMy MPOSKTHPOBAHHA UHMKJA C NOMOIIBI0 WHBAPHAHTA.
Hocratouno Gyner, ecan Bl chenaere 3T0 B yme, NPHRHHYB, Kakoe
y Bac 6yner ycnoBue OKOHYARES UBKJAA, KaxoBo OyAeT navajbHoOe, KO-
HEYyHOe H NPOMEXYTOYHHEe noaoxenus [Tytunka m T. A. HanomunmM, uro
ToAb30BATECA MOXHO TOJNLKO YHPABARIOMEUME KOHCTPYKUHAMH pasy. 2
g npeanucanusmn Ilytauka n. CueTunka.

TIpuMeHHM CXeMy NPOEKTHPOBAHHS LMKJA C NMOMOMILIO HHBapHAHT4.
Iepsoe, uro HARO cAenaTh, 370 CHOPMYIHPOBATH OOIIYIO CTPATETHIO H
omucaTh MeHsomHecs o6bekTH. Obuias crpaTerus OuYeBHIHA — HATH HA
BOCTOK M «[O AOpOre> CUMTATh YUCIAO NpoiiieHHHX npenatcteuil. Ocra-
BHM CTPaTeruio NOKa B TaKOM Buje, HHKAaK ee He YTOUHsS, H ONMINEM
MeHsioIpecs oObeKTH., Takux oOBeKTOB ABa: nojioxenue IlyTHmka H
snauedne Cuerdnka.

BTOpo® — Hafo mNONHITATbCA ONHCATH UHKJA B TEPMHHAX YCJOBHS
OKOHuUaHua ) u unpapuanta I. C ycioBHeM OKOHYAaHUS NPOCTO — OCTa-
HOBHTBCSA HaJL0 Y BOCTOYHON CTeHH KBAaApaHTa, T. €. KaK TOJNBLKO KJeTka
Buepenn IlytHuxa okaxercs sansTofi. O6paTHTe BHHMaHHE, 4TO MH He
TOJBKO CHOPMYJHPOBAJNH YCJIOBHEe OKOHUYaHHS, HO 4 (YOPMAALHO 8bipa-~
susu ezo uepes npexnucadus Ilytauka. Ecam 6l 5TO OKasanoch He-
BO3MOJKHHM, TO OT STOTO YCJIOBHSA OKOHYaHHS NPHIIOCh OH OTKa3aThCA
¥ UIPHAYMHBATH IDYToe.

Hrak, nemo sa umBapuanToM. Kak cBssaHwm Mexay coGofi mojo-
xkenwe ITyrHuka m sHavenne Cuyerunka? CTpaTerns NOACK33HBAET: B
CueTuHke AOMKHO OHITH UYHCIO NPENATCTBHA B NpPOMJEHHOA YacTH IO-
aocu. Ho BKAXYaTH uAH HeT B NPOHACHHY®D HacTh KiAeTKy Haj ITyr-
makoM? Jlaa pemenHs sToro BOnmpoca HajO NOCMOTPETh Ha KOHEUHO®
cocrosHae (puc. 4.5). B stor MomenT B CyeTunke RO/KHO OKa3aThCs
oflliee THCAO NPeMATCTBHA B moJjoce, H MOTOMY KaeTKy Han ITyTHukoM
B NPORJEHRYIO YacTh BKMIOYATh HAZO.

Mu chopmyanposanu 1 u Q. Jlerko BPIIleTb, 4TO B NAHHOM CJIyyae
nocrycaobie = (I 1 Q), m pemeHHe 3agaun MOXBO 3anucaTh B BHHE)

YTB: TIpeiycJoBHe
dpazuent A
HHEJ ‘
. HEB: |B Cuerduge ume/o HpemaTcTBHEl B MpofimeHHol
. | sacTn mosocu
. moga IlyTHHE. Bnepenn csodo;mo
« BHOOAHATH
. t¢hpaemenr B
KOHeIl WHEJIA
y1B: |8 CueTynxe WHCIO NMPeNsTCTBHA B npoftaeHrol
" | HacTn mOJIOCH M BCA MOJIOCA NPQitAEHa
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Mu, BopodYeM, ynmyCTEIM OAHY OYeBb BaXHyiO Belilb — HE ONHCAME
HauaJbHOE M NPOMEXYTOYHHE MNOJOXKeHHs IIyTHHKA NDH BHIOJNHEHHY
pakaa. OjHO u3 peureHmil MOrJO 6H OHTL TakWM: BHYTPH HukJa OyAem
JIBHTATbCA OT INPENATCTBHA K MPENSTCTBHIO TaK, KaK H300paxeHo Ha
puc. 4.6. Torpa HauanbHoe mosoxenne — [IyTHUK noa mepsofi KieTxof
NepBOro MNpPEmsTCTBHS, NPOMEXYTOUHHE — NOA NepBOH KJIETKOH Ouepess
HOro IPENATCTBHH, KOHEYHOE— MOJA MepBoH K/ETKOH KOHEYHOro MpensTe
erBust. OfHAKO KAaK NPH STOM OTJHUHTH KOHeYHOe NoJoXkenue (T. e. Ka®
$opManbRo BHIOHCATh YCAOBHE OKOHYAHHA), €CH NOCJE[Hee NpenATs
CIBHe He IpHJeraer K BOCTOUHOH CTeHe HJM MPHJEraeT, HO HMEET H@

e [N | e

Puc, 4.6

eJHHMURYI0 WHPHHY? M 4TO 3HAYAT 9TH COCTOAHHUA, ECJH npenaTcTBHR
p noJsoce Booflule Her?

Cucrema npeinncasmii IIyTHHKA TaKOBa, UTO YC/IOBHEM OKOHYAHHA

umma MOXKET GHITh TOJBLKO OJHO — «BIepPeid 3aHATO», T. €. IlyTHuk B
KJIeTKe y BOCTOUHOf cTenl, IIpensTCTBHe Haj HHM B STOT MOMEHT MO«
Ker OHTb, a MOMeT M He GHTb — KOHeYHOe NOJOXKEHHE poofiule HHKaK
‘He CBA3AHO C NPENATCTBHAMH. 3HAUMT, PElUCHHe JBHTATHCA OT MpensTs
CTBHA K NPENATCTBHIO ABJACTCH HeBEPHHIM.
A TTonpoGyem JABHrathca NPOCTO OT KJICTKH K KJeTKe. Toraa Hae«
gajbHoe moJoxenne ITyTHHKA — Y SanafHOH CTEHH, KOHEYHOE-—Yy BOs
CTOUHOM, a NPOMEXYTOYHHE — NOCACAOBATE/IBHO N0 BCEM KJETKAaM. CleBa
panpaBo. (c sanaja Ha BOCTOK)

Honsanaqa A cramoButcs TPHBHAJBHON — Hajo momecTuth B Cuers
WHK YHCIO DpenaTCTSHA B NpofifileHHOA YaCTH NOJOCH, T. €.

CueTusK. yCTAHOBHTb B HYJb

ecad IlyTHuk. cieBa saHATO

. TO

y CueTuHK. yBeAMUNTS HA €JHHALY
xoueu ecaH '

% BHyTpH HUKJA Hajo nepeMecme IIy'mm(a Ha IIar BOPaBO H INpH
‘9TOM COXpaHHTh HHBapuant. ITOCMOTPHM, KOTJa NpH TaKOM IepeMelie-
‘gHY WHCJO MPENATCTBEA B MPOHIEHHOR YACTH NOJOCH H3MEHAETCH, 310
[POHCXOZHT B EAMECTBEHHOM C/lydae — eCJl rocie mara ITyTHUK OKa-
gHBaeTcd nox nepsoft (JeBofi) KJAeTKOR HOBOro MPENATCTBHA, T. e.
feum 90 wasa caesa OuA0 CBOGOAHO, a nocie waza— 3aHATO. Tak Kak
\HawH AcficTRHA 3aBHCAT QT Toro, b0 /i JQ wiaea CigBA 3aHATO MaY
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cBo60JHO, TO HaAO pewmlaTb STy 3ajauyy C MOMOIIbIO KOHCTPYKIHH Bhls
Gopa:

BhIOOp

. npu IlyTauk. cneBa sausaro = Ppazmenr Bl

. npu IlyTHHEK, cneBa CB060)1H0 = (paemenr B2
xoueu Bnbopa

Mu nonyuwman Ase HoBble noasagaun: 51 — nmepemectuth IlyTHHKA
Ha war BOPaBO H COXPAHHTb HHBAapHAHT OPH YC/IOBHH, YTO MO mIara
caepa Gblo 3aHATO, H 52 -—To Xe camMoe, HO DPH YCJIOBHH, 4TO [0
wara cnesa 6pu10 CBOGOJHO.

Pemaem 3agauy 51. Ecim go mara GHJO 3aHATO, TO UMCJIO Hpe-
nATCTBHA B NpPOMJEHHOR 4YacCTH MNOJOCH MOCJAe Iara H3MEHHThCA He
moxer. TakuM ofpasoM, b1 sto mpocto

IlyTHHK.CReMATb IUAD

B sagave B2 umcao mpensaTcTBHil MOXET YBEJAHYHTRCS Ra 1, ecan
nocne wara [lyTHHK OKaxercss NOA nNepBofl KJETKOH HOBOTO MNpensT-
CTBHf, T. €. €CJh CJIE€BAa OKaXercs 3aHaTo. Takum o6pasom, sanaua 52
pelIaeTcs Tak:

TlyTHHK. clenaTh mar

ecan [lytank. cieBa sansaTo

. TO .

. CueTuHK. yBeJHYHTD HA E€QUHHLY
EKOHEH eCcJH

OxonuaTtesbHOe pemen'ﬂe 3aJlaYd BHIVIAAHT TakK:

CYeTUHK.yCTAaHOBHTb B HYJIb
ecau IlyTHuK.cieBa SaHATO

. TO

. Cuerunk. yBeJHUATE Ha E€RHHELY

Konel ecian :
1T 8 .

. HHB: |B CuyeTyHKe — HHCIO HpeNATCTBHA B npofinennoi

. | wacTu monocH

noxa [lyTuuk. Buepesn cBoGOAHO

+ BHOOJHATD

. BHGOp N

. npn ITyrsnk, ciesa sanaro => IIyTHHK, cAenaTh war

'« npu [TyTRuK. creBa croGonno => 1 -
. IMyrauk. crenats mar o
.o ecanr IlyTHuxk, cieBa sagsAto

T A { : ) v T e
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,e : « - Cuerupk, yBe/AYHTb HA CRAHHKY
.o XOHel, €CilH

. koHen BuGopa
KOHel LHKJa

SBamenanue Il Buime omucano, Kak RBPHUMEPHO AO/IKEH AyMaTh
YEIOBEK NPH CO3AAaHHH NPOTPaMMBl H KakKOfl TEKCT NPH STOM OH JLOJIKEH
nucats. HykHo DOHHMAaTh, 4TO Helb NIPH 3TOM INpecaenyercs cyry6o
NpaKTHYECKAasl — HAYUHTbC NHCATh HECJHOXKHHE NPOrpaMMH OHICTPO H
Ge3 ommmGOK, a Gosiee CHAOXKHHE ¢ MHHHMAJbLHBIM KOJHYECTBOM OWIHGOK.
Tlpn TpuMeHEHHH H3JOMKEHHON BHINE METOLMKH Ha OpaKTHKe He cJe-
AyerT BRajaTh B KPaHHOCTH M AOKAasHBAThb OYEBHAHHE BellH HJW pas-
fuBaTh 3ajayy Ha MeJbyaliliue NOA3ajauH. Eciu NpOMEKYTOUHHE
yTBepXJeHus, HHBADHAHTH UHKJIOB H NpOYee NOMOraloT MNHCATh NPO-
rpaMmy ObICTPO H Ge3 owHOOK, X CJeAyeT NpHMeHATb. Ecau ke oHH
TOJIbKO 3aIPOMOX/JAIOT TEKCT OPOTPaMMBI H HHYErO He MPOSICHAIOT, HAalo

o6xonuThest Ge3 mux. ITo mepe HAKOIVIGHHsI ONBITa MHOrHE BellH HAUH-

HAIOT JeJaThCi B yYMe, H 9TO COBCeM He mIoXo. Bmecre ¢ TeM paxe
B CaMblX NPOCTHX 3aAauyax YacTo OGHAPYKHBAeTCS MAacca <«NOXBOAHHIX
kamuefi». IlosToMy OpH MasefHX COMHEHHSX B NPaBHJBLHOCTH MpO-
rPaMMBI CIeLYeT NMEITATECA B3MISHYTb Ha Hee ¢ Goaee (hOPMABHEIX, TeM
O6GHYHO, MO3HUHI.

3aMevyaHHe 2. BunncuBaeMue B OporpaMMme JaHO/NOJYYHTS,
HBHBADHAHTH M YTBepXKJEHHA, KaK IPaBWIO, SBAAIOTCA HenojHemH. Ka-
KHe-TO JieTaJH BCerja CYHTaloTcs H3BecTHmMH. Ilpu yuere mcex nera-
Jefi yTBEpXKIEHHs CTaHOBATCH FPOMO3JKHMH, IVIOXO TOHHMaeMbIMH M
HAuYUHAIOT He NOMOraTh, a MellaTh.

3ameuanue 3. B KOHCTPYKHHAX JaHO, MOAYYHTb ¥ YTBEPHKAe-
HHMe SafHCHIBAIOTCA KAK KOMMEHTADHH, NMpEeIHA3HAYeHHHE AJs ueNOBeKa,
Tak H (opMasbHBIe YCJIOBHs, NpOBepseMble YHHBepCAaJNbHHM Bhnosuu-
TeJleM NPY BHINOJHEHHH NporpaMMbl. BiioueHne (OpPMAJIBHHX YCAOBHi
B TEKCT MPOTPAMMHBl CH/IbHO CHHIKAET BEPOSTHOCTh TOrO, WTO HPOrpaMMa
¢ ommbRaMH moKamercs paGoraiomefl npasuabHO, ITostomy ¢opmaiib-
HHe YCJOBHA BKJIOYAIOT B MPOIPAMMY 4YacTo jake B yilep6 KpaTKOCTH
H SICHOCTH TeKCTa, ’

3AJIAYU M YITPAKHEHHUA

INpunymatire HasBauue H HaMuWHTE MPOrpaMMy CO C/CAYIOWHMH
JAHO/NONYYRTD:

1, nano 1 | IlyTHHK B ceBepo-3amagHOM yrjiy KBajApaHTa,
| B kBagpaHTe OXHO HPAMOYTOJbHOE DPENATCTBHE,
| 970 npensTcTBRE He npujeraer K CTeHaM KBaApaHTa
poayudry ; | B CueTunke — wrpHHa NpensTCTBHA
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~2, papo 3 | TlyTHEk B CeBepo-3anajnoM YIVIy KBaApaHta,
: | B KBapaHTe OZHO NPSMOYTOMbHEOE NPENATCTBHE,
| 9TO mpenATCTBHE He mpHJaeraer K CTeHaM KBajpaHta
nonywuth ! | B CueTuHKe — mepuMerp mpemaTCTBUS
8. naumo t | B KBajpaBTe OXHO UPAMOYrOJBHOE MPENATCTRHE
-moayuntsb ' |B CyeTumke — uucso UPenATCTBHH, NpUeraomux
| K crenam kmazpanta

4. nano ¢ | B KBaZpaHTe [Ba OJHOK/ETOYHHX MPENATCTBHA
noayunth : | B CueTyHKe — mepuMeTp MX OGbeiHHEeHUS
5. namo 1 | B KBazpanTe HeCKOJBKO NpPSMOYIOJbHHX NPENATCTEHA,

| Bce omM mpueraioT K IOXKHON CTeHe KBajpaHTA H He
| DpuneraoT Apyr K APYry W K ApYrEM cTeHam Kpajs

| panTa
‘monyquts ! | B CueTy#Ke — uHC/IO MpensTCTBHM
6. nauo : | B KBaZpaHTe HECKOJBKO HPSMOYTOJLHMX MDENATCTBHMA,
| Bce onnm mpuieraior Kk joXHOA CTeHe KBajpaHTa K
{ He npmneraroT ApYr K Zpyry B K ApYriM CTeHaM
1 KEaJipaHTa
HOAYIHTD :' | B Cuerunke — cyMMa mmpHH BCeX NpensTCTBHi
7. navo i | B KBaJpanTe HeCKOJBKO MPSIMOYFOMbHHX NpPENATCTBHI,
| Bce OHH mpuseraloT X 10XHOA CTeHe KBaApaHTa H He
| mprmeraoT Apyr K Apyry ®m K ApyruM ‘cTeHam
| xBaxpanra
moaysrth : | B CueTuHKe — CyMMa BHICOT BCEX NPENATCTBHIL
8. maHo : | B KBajpanTe OXHO NpPSMOYIOMbHOE NPENSTCTBHE, He'

| mpuneraomee x crenam xpappamra, IIyTHEK Hax ero
| ceBepHEM Kpaem

noayanrth : | IIyTHUK B TOk Xe KJeTke,
| B CueTuHKe — IMpHHA NpensTCTBHS

9. maHo  : | B KBajpaHTe OJHO RNPAMOYIONbHOE NDENATCTBHE, He

| npuneraomee k cremam kpagpanra, ITyTank y
| sanajHO/t CTOPOHHI MpeNsATCTBHA JULOM Ha cesep

nonytuth t | IlyTHHEK Ha Tol Xe rOPH3OHTAaJH Y BOCTOYHOA CTOPOHH
| npensATCTBHS MEEOM Ha lor

10. nano $ | B KBazpaHTe HECKOJBKO NPSAMOYLOJbHHX HPENsSTCTBHA,

| He mpmjeramomux Kpyr K APYFY H K CTeHaM
| xBagpauTa

noaxyunrs : | B CueTunke — UHCNO NpPENATCTBHM, NepeceKAIOWHX IO«
| pusonTanbHbIl OTpesok H3 KiaeTok ot ITyTumka RO BO-~
| cTounoft crenut kpampanta

ByzeM HasuBaTb NpensTCTBHE waPOOGPASHGIM, eclH TpH obxoxe
€ro N0 TACOBOA CTPeJ/IKe HAYHHAS C NOJOKEHHS Haj CEBePHHM KpaeM

K UPENATCTRBHA CHAYa/a HajAOQ MATH TOJbKO H3 BOCTOK H_Ba Ior, noroM,

v
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¥OJLKO Ha IOr ¥ Ha sanaj, NMOTOM TOJNbKO Ha 3amaj ¢ Ha ceBep' 4 8

«Boprosoft Buumcanrens» (BB), upemmasmau i
HaKOHell, TOJBKO HA CeBep M Ha BOCTOK, (BB), mpensasnavemmmii s mogcuera xa

pakTepucTsk xBagpanta. Ero cucrema mpeanucanmii Taxosa:
J1. mauo 1 | B KBajpante onHO mapoo6pasHoe NPENATCTBHE, He
| npunerawmee x crenam ksampauta, [Iytamk
| v BepxHero kpasi NPENSTCTBHS JHLOM Ha BOCTOK
noayurrb ! | [IyTHuk rze yromHo, B CdeTyHKe YHCIO CeBepo-BOs
| cTOYHHIX yrIOB NPEnATCTBHS, T. €. TAKHX YIJIOB,
| KIeTKH ceBepHee M BOCTOYHee KOTOPHX €BOCOAHH
12. nauo t | B KBajgpaHTe OAHO IIapoo0pasHOe NPENATCTBHE, HO
| mpuaeralomee K creHaM ksagpanta, ITyTHHK y
| sanagHOre Kpasi MPENATCTBHS JMUIOM Ha BOCTOK
uoayudth : | IlyTHHK Ha TOi JKe rOpPU3OHTaJH C BOCTOUHOR CTOPOHH
-| MpeuATCTBHA JHIOM Ha OD

1. Hayate paGory

2. 9MCI0 YCTAHOBHTH B HyJb

3. WHCAO YBEHYHTb Ha eAHHHIY

4. uHC/IO NMOKasaTh 3HavenHe

5. obuiee unCAO ycTaHOBHTH B HYJB

6. obmes UHC/O YBEJIHYHTL HA eAHHHIY
7. ofmee unCAO MOKa3aTh 3HAYCHHER

8. ofmee wHCIO yBeAHUHTHL HA YHCIO

Hpeanncanns 9—36 amanormanm npeamHcaEuAM 2—8 no.nymomh
saMeHoi naps (aucno, ofmee uncao) Ha COOTBETCTBEHHO (wMpnHA, 06-
Was wwpHHA), (BHCOTA, ofmas BHCOTa), (nepuMertp, o6umA nepn-

5. Mpouecc paspaGorku nporpamm. OnuH npumep Merp), (naomaznp, obmas nnomazs). Tak, HanpHMep, eCTh NpeATHCAHHE

36. ofmas nuomWAaNs YBESHYHTD
Popmyanposka 3apaud. I1ycTb H3BECTHO, YTO KBaZpaHT, B KOTOPOM Hate yoe e fotate

aeficrByer ITyTHHK, COCTOHT H3 HEUETHOTO UHCJA I'OPH3OHTAJBHBIX NOJOG
pasauuHOfl HeHyJeBoli BhicOTH. Ileppas (BepxHssd) H nocaeq A, (Anx.
HAsI) noJockl CBOGOAHH OT mpensaTcTBHA. B Kaxpofl nosoce cméTu}m

t

Kpome Toro, Boprosofi BHuUnCIHTENS YMeeT BHINONHATL NOPEKPecTHHe
onepanuu:

37. nepUMETP YBENMUMTh HA WIHPHHY
38. MepHMETP YBEIHUMTh Ha BHCOTY :
39. naowans yBeNHUHTH Ha OPOU3BeAEHHE IWMPHHH HA BHICOTY
40. wHpHEA MeHblne BHCOTH  : Ja/uer
41. wHpHHA paBHa BhHCOTe : Aa/uer
42. mApHHa GoJbuie BHICOTH ¢ Aa/ueT

t

CBOBOAHER NOADCa
noaoca NpensTCTBMA
|- crosOAHan nonoca

— nonoca npensrcreut;
-~ CcPOGOAHAR nonaca

'

Hakonen, nmelotcs npeanncarus, nossoasiomme SanoMHHTH HEKOTOPYI0
HH(pOpManuI0, a NOTOM ysHATb, Kakas HudopManus Ouja 3anoMHeHA:

noAoca NpeNATCTBHIR

CBOEOAHAR NONDCA .

43. sanoMruTH 4TO Kpait
44. 3anOMHHTb 4TO psj cBoGOden

Pue, 6.1
’ 45. 3aNOMHHTb YTO €CTb NMPEnATCTBHS
HOMEPOM HMeIOTCH HEKOTOPOe HEHYJEeBOe UHCAO HPSIMOYFOJLHGIX IHpes 46. xpant : na/uer
NATCTBHM, BHICOTA KOTOPHX paBHAa BHCOTe NOJOCH, H XOTA GH OuH 47. pan caoGozen : na/uer
gposon. (prc. 5.1). : 48. eCtb npensATCTBHA ! Aafuer

49. 3anOMHHTH 4TO -pJaar nogHAT

50. 3anoMuHTL YTO (uIar onymen

51. daxar moguat ! na/uer
52. ¢aar onymen ' "z mafuer
53. KoHuHTb pabory

' 3anaua IlytHuka coctour B TOM, HTOGH NPOHTH 1O KBaJApaHTy
#3 JIeBOr0. BEPXHErc YIriia B NpPaBH HIXHHA 8 IO JAOpOre NOACYHTATH
HEKOTOpHe XAPAKTEePHCTHKH KBAaiPAHTA, HAaNpHMe) IIOMAAb BCeX npes
mATCTBHM, YHCIO NOJOC ¢ NPEeNATCTBHAMH, NEPHMETP NPOXOAOB, y KOTO
'pux BucoTa GONbule MIEPHEH, H T. I, (IPOXOAAMH HA3LBAIOTCH NPAMO-
JTONbHEE DPOMEXYTKM MEXAY NPENATCTBHAMH MJIH MEXAY HPents
QTBHEM H CTEHOH B IOJOCe NpensaTCTBH), ,

~dAf HpoBeNeHHA HEOOXOAMMBIX BHIYHCJICHHH W BaNOMHUHAHKA HH-
Gopuausn B Hawe pacnopaxenHe npegocrabied GasOBHE HCIONHHTENb

DopToBOR BHUMCAHTENL MONHO NPEACTABJATD B BHAE CHemHanR-
SHPOBAHHOrO KaJbKYIATOPA -— KOPOGOYKH C KHONKAMH, COOTBETCTRyiO-
. IMUMH NEpeYHC/eHHHM BHIle npeAnucanusM. Buyrpm Bopromoro su
UBCAHTeNR HMeercn 12 oObextoB (ero mamaTh), 310 10 Berpoemiux

. ‘@ : A I, Kywnupenxo, T, B, JleGezes
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cyeTankos (qMcaio, obumiee UHCAO, WHPHHA, OGIasd WIMpHHA, BHCOTa, 06-
mas BHCOTa, NepuMeTp, oOmui nepumerp, mwiomaib, obIuas IWIOWLAAb),
@ TakxKe sABa OObekTa AJA 3aNOMUHABHA HH(GOpMalHH — OXHH H2 TPH
nonoxenHa (kpafi/pan cBobGoleH/ecTb mpemsaTcTBHaA), a Apyrofi Ha xasa
(daar nonusart/daar onymen). COCTOSEHA BCEX 9THX OGBEKTOB H, B UaCT-
HOCTH, OTBETH Ha BONPOCH THHA «Kpa#» HJH «psijf cBOGOxEH® B3aBHCAT
JHIIL OT «HAaXaTHA Ha KHONKH» DBoproBoro BHYHCAMTENst B (GH3HYE-
CKH HHKaK HE CBA3aHH C NoJoxKeHdHem [IyTHMKa B KBajpaHTe.

Kpome kHOnoOK Ha nepepuefi naneqn BoproBoro BHUHCANTENS HMEET
¢ Ta6lo, Ha KOTOPOM MO MNpEeANHCAHHAM <..NOKas3aTb SHaueHHE» H30-
6paxkaercd COCTOSHHE TOTO MJH HHOTO CUETYHKA,

Urak, mycrb nepes HaMu CTOMT Sajaya HAOHCATb NPOrpaMMy:

NporpaMMa OACYeT NJOMaAx BCEX NPenATcTBHA

+ A3HO : |Tlytuuk B ceBepo-3amapHOM (/1eBOM BepXueM) yray

. | kBanpanra. IpensTerBus B KBagparTe PACHONOXKEHH
. | FOPH3OHTAILHHMH NOJOCAMH H He IPHAEraloT K

. | ceBeproOft B I0KHO CTEHaM KBafpaHTa

« nonymats: |Tlyvawk B 10ro-BOCTONHOM yray, JHIOM Ha BOCTOK,

. |Ha Ta6s0 BopToBOro BHUMCAHTENS — cCyMMapHaf

. | n7omans Beex NPeMATCTBHA B KBajpaHTe

Pemenne. B COOTBETCTBHH C TEXHOJOTHEA «CBEpPXY BHH3» CJEAyeT
BHeaHTb HauboJjiee KPynHHe oOpasoBaHHA — CTPYKTYPH, KOTOpHE OHUIH
On MeHble, 9YeM KBAaJAPaHT LEJHKOM, H HPHAYMAaTb NPOMEXYTOYHOTO
HCIOJIEATEINA, KOTOPHA ¢ sTUMH 00pasoBanusMu Oyxer paGoraTb. Jlerko
BHAETb, UTO TAKHMH HanGojee KPYINHBIMH OOpa3OBaHHIMH SB/SIOTCA NO-
nocul, TlosToMy Dpumem pemrense, 4T0 y Hac OyAeT Cnelda/bHBIA HCs
nonsuTeas «O6paGotunk nonoc» (OIT), Bumoassiomuil Bcwo pabory ¢
NONIOCAMH HEJIHKOM.

Mu onpesensau yposenb mojisagad, Ha Koropoie GymeM pa3GuBaTh
HCXOAHYIO 3ajavy. ITocKoAbKy WYHCAO NOJNOC HEW3BECTHO, TO pelleHue
Gyner conepxarh KakoH-To moTopsiomumiics npouecc, A Tak KaK €cTb
no Kpafineli Mepe ABa OOBeKTa, KOTOpPHE @PH 3TOM MeHAlTCH (moJso-
xenne IlyTHHKa H cueTuHK BOpTOBOrO BHUHCJHTENR, B xo-rOde MH 6y-
ReM CUHTaTh OOMYIO NJOWAAb BCeX npenATcTBUA), TO nompofyeM DpH-
MEHHTb CXEMY NPOSKTHPOBAHHA HHKJA C NOMOIILIO RHBApHaHTa.

Ilpexne Bcero Hajxo B TepMHH3X moJoc CHOpPMyampoBats OG0
CTPaTerdio pelleHHs 8ajavd. ByJeM CIYCKAaThCA BIOAb JEBOTO (3.
DajHOro) Kpas KBafipaHTa H MO AOPOre CYHTTh INIOMAAb NPensaTCTBHH
B ppoiiferHHX nojocax (puc. 5.2).

Tenepr Hago onucars HaYa/lBHOE, NPOMEXKYTOUHHE M KOHEUBOE C€O-
CTOAHHA H3MEHHIONAXCH B umxie oGbekToB. [TycTh. KOHEYHOE NONOKE-
spe [lyTHuka — B 2€BOM HIDKHEM YIily, UPOMEXYTOYHME — B 8EBOM
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)

HAKHEM Yray ouepeJHOi CBOGOAHOHA MNOJIOCH, a Haualbhoe — B JICBOM
HEXKHeM Yriy nepsoli (BepxHe#t) cBoGojHOH nojock. B cuerungke «oG-
mas [Joliajb» B STHX MOJOXKEHHAX MOJKHA OBITh CyMMapHas HJIOIAAb
npensATCTBHA B NPOAJEHHOA 4acTW KBajpaHTa. TakeM o6pasoM, HHBa-
pHaHT LMKIA MOXHO 3aNHCaThb Tak: «[IyTHHK B 10TO-3anafgHOM YIJIY
cBOGOAHON HOMOCH, B CueTUHKe <«obiias MWMIOWAALY COAEPIKUTCA ILIO-
1ajAb HPensITCTBHA B HpofifieHHON yaCTH KBajpaHTa».

VcioBHe OKOHYaHHA OHEJA — [IyTHAK B JeBOM HEXHeM (1oro-3as
RafHOM) Yray kBapgpanta. OfHAKO €aMO 5TO TOJIOXKEHHE OTJHYHMTL OT
NPOMEKYTOUHHIX MOXKHO, JHIIL NPOAHANH3HPOBAaB Bech psij mox Ilyrs
HEkoM. Ecau mpoxoma Her, To 3TOo —Kpa#t (cTema) KsajpaHTa, ecid

C:.i) 1 EmN
E:'.i - EEm -
P
I DII N N
(| SR
Prc. 5.2

e IPOXOA €CTh, TO 3TO —- HAYaJMO MNOJOCH npensTCTBHA. Hasobem sti
IeficTBHA pasBelKoH paAa loxuee ITyTHHKA H OyAeM SanoMHHaTh pe-
3yAbTAT PasBeAKH B OOBEKTe <Kpafi»/«pAf CcBOGONEH/«ecTb MpenAT-
crusi» Doprosoro Buyucaurens. Hanpumep, ecam ITyTHEK HaxoguTest
y 0XKHOA CTeHH KBaAPaHTA, TO Pe3yAbTaT Pa3BeiKH — YCTAHOBK& 3TOrQ
o6beKTa B COCTOSHHE «Kpail».
TakuM- 06pa3oM, HCKOMYIO NpOrpaMMy MOXKHO SamHcaTh B BHAE

nporpamma noncqe'r IJIOmaAH BCeX NPENATCTBHA

. KaHo : | Ilytauk B ceBepo-samajHOM (JI€BOM BepXues) yray
. | xBagpanra. [IpenarcTBua B KBafpauTe PACHONOMKEHL
. | rOPH3OHTAJBHLIME NIOJIOCAMH H He NPHJIeraioT K

. | ceBepHOR H loxHOA cTeHaM KBaJpaHTa

+ OAyUUTD! |[TyTHEK B 10r0-BOCTOUHOM YIJy, JHUOM HA BOCTOH,

. | Ha TaGao BoproBoro BHUHCAHTENA — CyMMapHaf -

. | nmomane Beex mpenaTcTBHA B KBajpaHTe

.« m———————
. BB. o6mas nrowans ycTaHOBATH B HYJb

. OIL npoxon eBoGoamoft mojocH. ¢ pasBesKofl CJACAYIONIEro paxa
« BHEJ

. » Bas; |[TyreRk B 10ro-samamuoM Yray csoGopuoclt moaocH,

.o " |passepan pap wwuee [IyTHEKa, B eTeTURKe “0Guag
.o | sroinanL” — . . .

3*
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. | nromane mpenmATCTBHA B NPOAZERHOA YacTH KeajpaHTa
. » moga me BB. kpaii
» + BHINOJHATH N

. . OIL npoxon nojocs MpensiTCTBHA ¢ MOACUETOM MJAOWIAAH

. . DBB. ofmas nIomanb yBeAHUHTh Ha IJIOIALb

+ . OIL npoxon cBoGoxuoH nNoJOCH € Pa3BeAKON C/eAYIOWEro paaa
. KOHel IBKJa

. yTB! |o0mas niomanb == MJA0WaAb NPensTCTBHR B NPOAAEHHOK

. | macTs kBazpanTa. A Tak Kak npoiifleH Bech KBaJDaHT,
. | To o6mas naomanb = naomaju NPENsTCTBHA BO BCeM
. | ksappanTe

. BB. o6Gmas naomajab NOKasaTh 3HaYeHHe
. TTyTHAR. MOBepHYThCH Ha BOCTOK

. Tlyrumk. marate o ynopa

EOHEH nporpamMmu

Hrak, M cOBepliMiH NePBHA AT JEKOMHOSHIMH H TOJYYHJIH
PEANH3ALHIO NPOrpaMMBl <«IIOACYET IIOIMALH BCEX NPENATCTBUH» Ha Oase
O6paborunka nosioc, ITytnuka m Boprosoro shumcantens. OGpaGoTyHK

] " L] -
Puc. 53

noAGc He siBAAerTcs G430BNM, M, CAENOBaTENbHO, MH KOJKHH CAeaaTb
C/ACAYIOILKA lIar AEKOMIO3HIHH ~— PEaNHIOBATh 9TOTO HCHOJHHTENS.

ucnoanureas O6padorunk noxoc (OIT) o

. ClI:

« 1 npoxox cBoGoxmofi HOJOCH C PasBefkOfl C/aeAyiOLIero psiaa
« 2. npoXox NOJOCH NPENsiTCTBHA C MOACUETOM IJIOMALH

Haunem ¢ mpeanucanus «upoxof cBoGonHO! DOMOCH ¢ pa3BelKoR
CACAYIOLIEro psifas:

nporpaMma npoxop cBoGOAHOM IONOCH ¢ PpasBelxofi caepylolero psaaa

. 1aHO : | Mytunk B ceBepo-samagHoM yray cBOGOAHOR WOJOCH
. moayunts: |ITyTHuk B loro-samaguoM yray Toft xe cBOGOAHOI
. | nosnocw. Passenan psan ioxnee ITyrnnka

TIoCROMBKY BHCOTa CBOGOAHON NOMOCH HEHSBECTHA, TO npH pear
JM3alud sToh mporpamMMu OyAeT Kako#-To nukA. OnuiueM KOHeYHOE,
HRYaJbHOe M GpOMeXyTouHHe nonoxenns ITyrumka (puc. 5.3). Takuy
o6pa3oM, o6was CTpaTerus COCTOHT B TOM, YTOGH CHYCKATHCS BAQMY
8aNajHOM CTeHH KBAaAPAHTAa RO TeX NOpP, NOKA He AOHAEM RO mOJMOCH
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npenatcTeuil mam N0 I0XKHOrO Kpasd KsaigpaHTa., Jlas Toro 4roGm om
JIHUHTh KOHEUHOE TMOJOXKEHHe OT NPOMEeXYTOUHHX, HYXKHO pasBelaTrh
psaa toxnee ITyrnuka. Ilockonbky passeska pska OXKHee Hyrnaxa no~
CTATOYHO C/IOXKHA, BHAGJHM €¢ B OTAE/bHYIO NPOrpammy:

nporpaMma npoxon cBoGOAHOH NOJOCH C pasBefKof cleAywoliero paga

. KaHo ¢ |ITytauk B ceBepo-3amanuoM yray cBoGOAHON MOJOCH
. noayunts: | [TytHuk B toro-sanaguoM yriy TOA xKe CBOGOAHO#
. | nonocw. Pa3aBepau pax oxuee IyTHnka

. pasBsenxka psxa loxuee [TyTHuka

. WHEA
. . muB: | [lyTHEk y samagHoro Kpasd B CBOGORHOM psAY,
. | pan 1oxuee [lyTHuka passepan

. . moka BB, psap ceoGoaex

. - BHIIOAHATH

. . [lyrHuk., nmoBepuyTbca Ha for

. » Ilytuuk cpenarp mar

. . pasBenka psaa wxuee [lytHuka

. KoHen LHKJa :

. ytB: |[lyrHHK y 3anmagHoro xpas B c¢BOGOXHOM psALY,
. | pax 1oxnee IlyTHuKa pas3BefaH u He cBOGOAEH
EOHEeN NporpaMMu

Peannsyem Temepb HporpaMmy <«passenka psafa toxaee ITyTuuxam,
HCNOJb3Yd, KaK H BHINE, CXeMy HPOEKTHPOBAHHA IHKJIZ C HOMOIIbID
MHBapHaHTA:

nporpamma passefka pana woxHee [yrHuka

« BAHO ¢ | Hyrurk y samagsoro kpas B cBOGOAHOM pARY
*o moayunuth: |IIyTHUK Tam e, pax woxuee IIyTHHKa passenas,
. | pesyabTaT pasBeaxu sanoMHed B BoproBoM BauscAnTENS

« [lyTHuk. noBepHYThCA Ha BOCTOK

. Bufop

. . - npu [lyrHuk.cnpapa sauaTo = BB.sanoMuurs u4ro kpaft

. . npa [lytauk.cnpaBa cBoGoaHO =-

. BB.sanoMuuTh UTO PAX cnoGop.eu
. Kouen BuGopa

. HHKX

. « HHB: | pasBesana uacth pana toxuee ITyTHuka or sanaguoft
.- | crenn m mo kaeTkm, ceBepnee KoTopoli cromt IlyTHHK,
.. | BRAlOuHTEABbHO. Pesyabrar passeaxH sanoMued B BB
. . noxa [Tyrank.snepean coGoano u me BB.ects mpenarcraus
; J BulOJHATDH

o o [IlyTHHK.CAe/aTb mAr .
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» » ¢cau (BB.xpafi & Ilytaux.cnpaBa cBoSOHO) BAR
ce (BB.pax ceoGonen u ITyTHuK.CnpaBa SaHATO)
s e. T0 ' ;

s + « DB.3anoMHuMTL UTO €CTh NMPeNsATCTBHSA

» . KOHeIl ecliH

KOHell NUKJA

« IlyTHuk .nOBepHyTHCA Ha 3anaj

» [lyTHHK.IMarath 7o ynopa

EOHEN NPOrpaMMH

Ocrazioch peanu3oBaTbh NPEANHCAHHE <«OPOXOJ, MOJIOCH NpPEnATCTBUA
¢ nojcueroM miomainus, BDyneM AenaTh sT0 B jABa STana — CHayala
upofijleM NOJIOCY NPENSTCTBHI H NOACYHTAeM €e BHICOTY, 4 3aTeM Npof-
ieM TOA NOAOCOH NpPenATCTBHA H, yXe 3Has BHCOTY NPENATCTBHH,
MOACUHTAEM HX IJIOMAJb:

nporpaMMa Opoxox NoJOCH HpeﬂﬂTCTBHﬁ C NOACYETOM NJAOIMAAH

« BaHo ¢ |ITyTuk y sanajmoro xpas B PALY HaZA MoJOCOH
' | mpenatcTauR

. noayunts: | [TyTHHK y samanHOro kpas B pafy NOZ NOJOCOR
. | npensaTcrBuit, B cueTunke “niowaxs” BoproBoro
. | BHUACAHTENN — MIOINAAb NPENsTCTBHA B

. - | mpofinennoft mosoce

» TPOXOA NOAOCH NPENATCTBMA € MOACUETOM ee BHCOTH
yrs: |Ilyraux y sanaasoro xpad 104 NOJ0COS HNPENATCTBHA,
. | B cueTuMke “BHCOTA” ~ BHICOT2 NOJOCH

Bropyio sajayy — npoxoA TOA ROJOCOH NpensTCTBHH H nojcuer
naomann — GyAeM pemiaTh TaK: CBadajia HafiieM CYyMMapHYIO WIHDHHY
BCEX NpPEMATCTBHA B mMoONOce (MCTMOAB3YA CXeMY HPOEKTHUPOBAHHS LHRJA

€ TOMOINLIO mmapmma), a saTeM YCTAaHOBHM IJOI@Ab B TIPOH3BELEC-

HHe IHPHEK Ha Bhcory. COGCTBEHHO CYMMapHYIO IHpHHY GyAeM Cum-
TaTh, l1aras IO KJETOYKE C 3anaja Ha BOCTOK: ’

. TlyTHHK.IOBEpHYTbEA HAa BOCTOK

. BB. mHpHHa YCTaHOBHTH B HYJb

. ecan ITyTHHK.cleBa sanaro

.. TO

. . DBB. mupuHa yBeaduuTh Ha €AMHHLY
+ KOHeM eCaH

o HEKX .
+ + HHB: |B cueTyuke ”INHpHHA” — CyMMapHasl WBMPHHA NPEMATCTBHI B
- | npofisennoll yacTH noJocH (BK/OYad KJAETKY HAjA I'IyTuuKou)

« «» noka ITyThux,Brepesn cBOGOAHO
e + BHNOJHSETH

5. MPOLIECE PA3PABOTKM NMPOFPAMM. OOHH IPHUMEP 71 '

. . [llyTHuk.cpenaTe mar

. . ecan ITyTHUK.C/IeBA 8aHATO TO

.. . DB.mwupuna yBeJHUHTb Ha E€RMHHIY

+ . KOHem eciad

. KOHell RKJA

« y1B: [ITyTHEK y BOCTOWHOTO Kpas HOA MOJNOCOR HpenATCTBuE,
. B cuermre “mmpuna” — cyMMapHa# IIHPHHA Beex

. | npensrcTBHit B mosoce

Ocranioch BHYMCAHTD MJOMANB MPENATCTBHE H BEPHYTHCH K 3a-
nagHoMy Kpaio;

. BB.nnomans ycTaHOBHTH B HYJb

. BB. niomans yBeAHUHTH Ha NPOHSBEleHHE HIMPHHW HA BHICOTY
. [lyTHux .noBepHyThCA Ha Bamajp

. TlyTnEk.warats go ynopa

KOHEI HPOrpaMMul

Hrak, wmm pea/usoBajd NpeANHCAaHHE <CNPOXOA WOJAOCH NPEnsTs
CTBHA ¢ NOACYETOM IVIOWIAJH», HCIOJb3OBAB [IPH STOM BHI30B PO+
TPAMMH €NPOXOJ MOJOCH MNPENATCTBHA € NOACYETOM ee BHCOTH». Te-
nepp HANO CAeJaTh C/ACAYOIMEA IUar KW peajH3oBars 3Ty MPOrDaMMY}

nporpaMMa mpoxoj MoJIOCH NpensTCTBRA C NOJCYETOM €€ BHCOTH

« HaHo : |ITyTHux y samagmoro xpas Haj NOJOCOA mpemaTCTBHA
« noayuaTs; |[fyThuk y 3anaguoro Kpas HORX mojocoft npemsrcTaid,
. | B cueTunke “BhicoTa” ~~ BHCOTA NMOMOCH

« DB.BrcOTa ycTaHOBHTH B HYJb

Ipa npoxose noNOCH NpensiTCTBHA MOTYT OHTb [BE CYIICCTBEHHO
pasnw{m:’ie CERTYRHHH — NPEUATCTBHEe MOXeT NpH/Ierath H/AH He npa-
JeraTh K SamajHOf CTeHKe KBajpaHTa. B mepRom cilyuae MOXHO mpo-
€ro OCOATH NpensTICTBREe M HA COyCKe DOACUMTATh €r0  BHICOTY

oo>o‘

B nn n

Puc, 54

{puc. 5.4). Cam cnyck B NOACYET BHICOTH ECTECTBEHHO NPOTPAMMHPOs
DaTh, ACHONBIYH CXEMY NMPOCKTHPOBAHUA HUKJAE ¢ NOMOMBIO BHBAPHAHTAZ

o [lyTHHK.nOBEpHYTbCH Ha Ior

+ BuiS0p

« Bbpas IlyTHHK.BHEepeau SaHATO => |y SamARHAOrO Kpad npenm'rnle
‘ [lyTHHK .0OBeDHYTHCH HA BOCTOK .
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.. nuka noka IlyTHuk.cnpaBa 3aHATO BHOOJHATH
. . [Ilythuk.cmenats mar

- KOHEIl IHKJAA

- [TyTHHK.MOBEpHYTLCS Ha IOT

. IlyTHuk.clenaTh mar

. LEKA

.. . HHB: |B cyeTuuke ”BhcOTa” — BHCOTa NpORAcHHOM
. . | 4acTi npensTCTBHA (KJETKA npabee

.. . | ITyTanka apofigteHHOR! He cuHTaeTCH)
. . noka IlyThuk.cnpaBa 33HATO

. « BLIMOJHATH

.. + [IlytHuk.cmenaTe miar

. . DBB.BHCOTa yBeJHUHTb Ha €JHHHIY

.. KOHeRl HHMKJA

Bo BTOpoM ciayyae HYXHO cHauaja HafiTH Kakoe-EHGYIb npensTCTBHE,
9TOGH BLOJIb HEro CHYCTHTBCS M MOACUMTATh BHCOTY (pHC. 6.5).

| . l lloo.o<-ooo

Pnc. 55

« « npu [IyTuK.BUEpenM cBoGOAHO =~ |y samagHoro xkpas ceoGopuo
.. IyTuuk.cpenath mar

.. TTyTHHK.NOBEPHYTHCH Ha BOCTOK

- Ilytuuk.uwaraTe Ao ymopa

.. ITyTHHK . IOBEpHYTHCA Ha 10T

v . nEEaA

- . HHB: |B cuerunke “BHCOTA” — BHCOTA NpoOAAECHHOR
< . - [uacTH nmpenaTCTBAS (KAeTKa JeBee
. . |Ilyranka npoRaendofl He cunraercs)
.. . noka ITyTHnk.cieBa 3aHATO

.. _« BHMOJHATH

. . Ilytsnx.cpeaatb mar

. o . BB.BHCOTa yBeJHUHTH Ha CAMHHIY

.. KOHell LHKJA.

KoHel BHGopa

B ofoux cayuasx nocjie CNycKa C MOJCYETOM BHICOTH Hano eme
BePHYTBCH K SamajfHON cTeHe KBajpaHTa:

« IlyTHuk.nosepryThCH Ha sanan
. IlyTHHK.maraTh n0 ynopa
KOHEI, NPOrpaMMn

5. TIPOLUECC PA3PAGOTKU MPOIPAMM. ONIUH NMPUMEP ‘73

B 3axuouenue c06epeM BCe TEKCTH BOEAMHO, YTOOBl CO3ZaTh npeas
CTaBJICHHE O TOM, KaK BHITJAAHUT no.nﬂoe'pemel-me 3ajavu: -

f

nporpaMma noAcYeT NAOMLAAYU BCEX npenﬁ'rcranﬁ

. KaHo -3aNagHOM (JIeBOM BEPXHEM) yriay

. | kBagpanra. [Ipensrcreus B KBazpanTe pacHOIOMeHH

. | FOpH3OHTAABHEIME HOMOCAMH H He MPHUJIETAIOT K

. | ceBepHOA ¥ 10XKHOA CcTeHaM KBafpaHTa

. noay4yurs: | [TyTHAK B 10ro-BOCTOYHOM YIJy, JHIOM Ha BOCTOK, Ha

. | ra6no BopToBoro BHUMCJHTENST — CyMMapHAA NJIOML2Ab
. | Bcex mpensaTcTBHA B KBajpaHTe

. BB.o6mas naomwanp yCcTaHOBHTb B HYJb
. Oll.npoxon cBoGoamo#l MOJOCH ¢ pasBefKofl chemywluero paia
. HEKJ

"« . mHB: |IlyTHEK B lOro-zanamHoOM yray cBOGOIHON MOJOCH,

.. | pasBenan pan wxuee IJyrHHKa, B cyeTunke “ofmas
. | nromanp” — momanr OpenATCTBHA B MPOMAEHHOM
.. | sacTH kBazpanTa

. . noka He BB.xpah

. . BHBOOJHATH

.« Oll.npoxon MOJOCH NpemnaTcTsufi ¢ mojcyeroM IJIOMIAKH

. . DB.ofmmas maomaznkr yBeARUMTh Ha IJIOWAAb

. . .OIl.npoxox cBoGoaHOH HOJOCH C Pa3sBefKOf C/ACAYIOMEro psiaa
. KOHen OHKJA

. yrtB: |ofwas maomanb = Wiowagb NpenaTcTBHii B npofinennoi

. |wacTn kBagpanra. A Tak Kak npofizen Bech
. | xBagpaur, To obman MmIOMWaAb == IJOIAAKY NpenarTcTBRA
. | Bo Bcem kBappanTte

. DBB.o6mas njomanp nokasaTh sHaueHHe
. [ytaux.nopepuyThes Ha BOCTOK
. Ilytaux.warate go ynopa

KOHEIR HPOTPAMMBE | u= = e m e o e o e o e o o o o i o o 0 2 e o

nenoanurens O6paGorauk nonoc (OIT)

. CII:

. 1. npoxos cBOGOZHOA MOJOCH ¢ PasBeAKOfi CIERYIOIIEro PAAa
. = pasBejka psana loxHee ITyTHHKa

. 2. IpoXOoX NOJIOCH NPEeNATCTBHA ¢ MOACYETOM IJIOLLAfK

. = HOPOXOX HOJOCH NpPeNATCTBH{ C NOACUCTOM €¢ BHICOTHL

. HCAOABb3yeMbie HCHOJHATENR;

. [yraux

. DBopropoft Buuncauteas (BB)

EoNel, ONHCARHNA | e e e - e e o e e
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nporpaMMa IpPOXoX CBOGOAHOM HOOCH C Pa3BENKON CACAYIOIEro psajga

NaHO : |flytauk B ceBepo-sanmamguoM Yriay cBOGOAHON MOJOCH
noayunts: |IlyTHHK B loro-sanmaguoM yray Toit xe cBoGogHoR
| mosocw. Passenan psan ioxnee ITytnExa

passefxa pana 1oxnee ITyTnara

LAKJ
. uHB! |[TytuHk y 3amaguoro xpas B cBOGOZHOM DALY,
. | pan 1oxnee [IyTHRKa passenan

. noxa BB.psagx ceoGozen
. BHIOOJMHATH
. [yTank.moBepHyThCA Ha tor
.~ Hyrtnuk.cpenars mar
. pasBeska psga toxuee ITyTHuka
KOHEN HHKJIA ‘
yr: |[Iytuk y samapsoro kpas B cBoGOmHOM paxy,
| prn 1oxuee ITyTHHKa pasBenan H He cBOGOIEH

KOHEeHn Hporpammut

nporpaMMa pasBeiKa pAxa 10XKHee Hyranxa

- AAHO

.

: |ITyTHK y 3anagHOTO Kpas B CBOGORHOM PARY
nmoaysuth: |[IyTHEK TaM e, pan oxuee ITyTHuka pasmena, pesyipe
.| TaTe pasBeaxm samoMuenw B BopToROM BhUHCAHTEJE

ITyTHHK.NOBEPHYTHCA HA BOCTOK
BnGop ’
. upm [lyTHRK.cnpaBa saHATo =~ BB.sanomuuts uto Kpaft

- upr Ilytauk.cnpasa cBoGoxHo => BB.3anoMuuts uTo psin cBOGOAEH

Konen BuiGopa

HHKA

. HHB! |pasBegaHa uacTh psna ioxree ITytauxa ot sanagmoft
. | cTenst B mo KMeTKH, cemepree kortopoft crout [TyTHEK,
. | BRrounTenbHO. PesyanTtar passenxks sanoMues B BB

. noka [lyrank.snepepn csoGogno M He BB.ecTh npemareTsus
. BHIIOXHRATH

. [lyrank.caenars mar

. ecan (BB.kpaRt m Ilyrumx.cmpaBa csoGojHO) HAM

o . (BB.pax cBoGomern m IlyThHuk.cnpasa 3anATO)
.« +TO

. . BB.sanmoMuaTh uTO ecTh NPEUATCTBHA

. KoHem ecau -

KOHey NHKJA

HyTunk.nosepuyThea Ha samag

ITytank.marats a0 ynopa

KOHeR BPOrpaMMel

6. MPOLIECC PA3PABOTKH NPOTPAMM. OINH NPUMEP 75

nporpaMMa npoxox HOMOCH ﬂpel’li[TCTBﬂﬂ C NnojAcCYeTOM IJIOIAaAN -

+ X3RO ¢+ |HyTusk y samagsero xpasa B PAAy Hajx mojocoft

. | npensiteTBE#A

. monysute: | IlyrHux y samapHoro xpad B psAy NOZ moJaocoft

. | opensarcTeufl, B cuerunke “mromans” BoproBoro

. | Buumrc/BTeNs — NAOIAAL IpensTCTBHE B npokaennoft
. | monoce

. m——————
o TPOXOZ MOJOCH HPENATCTBHA ¢ NOACUETOM ee BHCOTH

« ym: | IlytHuK y samazgoro Xpas IO NOJNOCOR mpemaTcTsufl,
. | B cueTunke ”Brcora” — BHCOTA MONOCH

+ TlyTHEK. NOBepHYTbCHA Ha BOCTOK

. DBB. mBpHHA YCTaHOBHTH B HYJb

. ecau IlyTHHK, ciaeBa samaTo

«. TO .

. . DB. mupuHa yBeAHUHTH HA E€XHHHLY

. KOHEN ecAR

+ HHKJ )

. . HHB: | B cueT4HKe “MIHpHHA” — CyMMapHasi WHPHHA NpPeNATCTBRE
. | B mpolineHHO YacTH HOJOCH (BKAOYAf KJAETKY Haj

. | TlyTHHKOM)

« « moxa ITyruuk. Bnepeau cBoGoAHO

+ + BHOOXHATH

« « [HyrHEK, caenats mar

« » _ecan ITyTHUK, c/ieBa 3aHATO TO

o « o DB. mupHHA yBequUHTH- Ha €JHHELY

e « KOHEI ecau

« KOHel[ IHKJA

. yrB: | ITyTHEK y BOCTOUHOro Kpas NOR MNOJOCOH IpenaTCTBHi,
. | B cueTunke “mumpuna” — cyMMapHas IIHPHHA BCex

. | npenstcTBHit B mosoce

. BB. niomwage ycTaHOBHTb B HYJb

. BB. nromane yBeqHunTh Ha NPOM3BeJEHHE IHMPHHH HAa BHCOTY -

.» JIyTHHK, noBepHyThCA Ha 3anap

- Hy'mn& jmaratb RO ynopa
KOHCR nporpaMMb -

NpOrpaMMa NpoXof NOJOCH NpeNaTCTBHH ¢ NOACYETOM €€ BLICOTH

. KaHo ¢ | Iythux y 8amafHOre Kpasd Haj NOJOCOH NPensTCTBHR
» noxyunts: | I[TyTenk y sanagHoro kpas noj NoJOCOR npenarcrBuf,
. | B cueTunke “BHcOTA” — BHCOTA NOJOCH

« BB. BHcoTa ycTanosuTh B HYJB
. Ilyraux. noBepuyThes Ra JOT :
» Bubop : *
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. . npu [TyTHUK, BOepenH 3aHATO = |y 3aNaZHOTO KPas NPENATCTBHE
. ITyTHHK. MOBEPHYTHCH HA BOCTOK

.. nuka noxa ITyTHHK. cnpaBa 3aHATO |

o . BoinoauaTh IlyTHHK, caenaTh mwar

.. KOHel IHKJA

. TlyTHHK. MOBEpPHYTbCHA Ha IOD

. IlyTtuuk. cpenath mar

. IUKA

. + HHB! |B cueTUHKe “BncoTa” — BHCOTA NMPOAAEHHOR
.o . | vacTH npensitcTBuA (KJAeTKa npaBee

. . | ITyTHuka npolinenHoii He cuHTaeTCs)

.. . moka IlyTuuk. cnpaBa sauaTto

.. . BHNOJHATDH

. + [IlyTHux. cpenath wmar

.. . DBB. Buicota yBeqHUHTh Ha egHHHLY

. EOHell UMKJa

. . npa IlyTuuk. Bnepesu cBOGOXHO = |y samaguoro xpas csoGopso
.. IlyTHuK. caenaath war

. IlyTHAK. NOBepHYTbCA Ha BOCTOK

. IlyTHuk, warate A0 ynopa

.. IlyTHYUK. noBepHYTBCH Ha 10T

. ILHKJ

. . HHB: | B cveT4HKe ”BHCOTA” — BHCOTA mpofifenHoi
- . |wacrn mpemsiTcrBus (KJeTKa JeBee
. . | IyTHEKa npofiseHnHoft ne cunTaercs)
.. . noka ITyTHuk. cieBa 3saHsaATo

.. . BHIIOJAHATD

. . Ilytnumk. cpenats mar

. . BB. BHICOTA YBeJIHYHTH HA GAMHHLY

.. KOHel IHKJA

. konen BuGopa

« [lyTHnk. noBepHyThCH Ha 3anaj

« [lyrank. marates 5o ymopa

EOHell IPOrpaMMbl

KOHEN HCITOMBATENN | cm oo o oo o o e im0
HanomBum, 4T0 MHHYCH Nepel HMeHaMH MPOTPaMM «DasBeAKA pHja

woxHee JIyTHHKa» ¥ «NpOXoA NOJOCH NPENATCTBAN C NOACYSTOM e BH-~

COTH» B OnHcaTele HcHoanuTeNs «OO6paGOTYHK MOJOC» O3HAYAIOT, UTO

STH NPOTPaMMH SBJAIOTCA JIOKAVbHHIMH: OHH He BXOAAT B CHCTeMY,

WpeANHCaHHH, NOABHIHCL KAK PELleHHs KaKHX-TO NOX3ajad H He MOTYT

OuTb MCHONB3OBAHH BHe HCNOJHATENA «O6paGoTUHK -nOAOCH,

3A0AYH H YIIPAXHEHHA

Monucdunnpys pewende sagaum «noacYeT MICHIAXH BCEX npenm
CTBuil», NOJIyYUTE pelieHHe CJAEAYIOIIHX 3afay.

6. OBBEKTHL, TTAPAMETPHL THITHI 77

1. Yncno (mepumeTp) Bcex UPENATCTBHIL

2. Uncno (mepumetp, IIOUIAABL) NPENsATCTBHA He Y BOCTOUHOTO Kpas.

3. Uncno (mepumeTp, NAOWANAL) INDPENATCTBHA, He NPHJETAONUX
K CTeHaM KBajpaHTa,

4. Uncno (mepuMerp, IMOMaAb) APENATCTBHI, npm:eraxomnx K CTes
HaM KBajpaHTa. :

5. Uncno (nepumerp, mAOmMAZb) HKBAAPATHHX IpPENATCTBHI.

6. Uncno (nepumerp, mJowaab) NPensiTCTBEH, Y KOTOPHX LIHPHHA
6oJsibile BHICOTH.

7. Yncno  (nepuMerTp, MJIOMAAbL) NPenaTCTBHA pPasMepoM B OLHY
xaetky (l1x1).

8. Uucno (mepuMerp, miaomajb) NpenaTcTBHA pasMepoM 2#2,

9—16. Pemnte sagauu 1—8, Ho He nasa mpemstcTBufl, a Aas npo-
XOJ0B.

17. MaBectHO, 4TO B KBaADaHTe HECKOJbKO HPSMOYTOJbHHX Hpe-
NATCTBHE, KOTOPbie NPHJIEraioT K I0XHOA CTeHe KBaApaHTa H He NpH-
JeraioT K JPYrEM CT€HaM H Jpyr K Apyry. Hamummnre mporpammy, Ko-
TOPas HaXOJHT MaKCHMAJbHYI0 BHICOTY NPENATCTBHA ¥ YHCJAO Npensr-
CTBUH MaKCHMaJbHOHR BBHICOTH.

6. OGBeKTHb, MapaMeTphi, THIH. Cxema BHYHCAEHNHS

HHRAapHAHTHON QyHKHUH

MH yXe TOBODHJH, YTO HCHOJHHTEJNH MOTYT HMeTh NaMATh (r/10-
GaJpHHE OODBEKTH), a NPeANHCAHHS HCHOJHUTENed MOFYT HMeTh BXOA-
HbHe B BHXOAHHe mapaMerph. C Tex NOp, OAHAKO, HAIUA TOYKA 3PeHHs
Ha HCHOJHHTeJIed HECKOJNLKO H3MEHHJIACh! KPOMe <IKeJle3HhIX» 0asoBhiX
HcnojnuTenell Bpone Pesunka MeTajla GHBAIOT, KaK MH Teleph 3HaeM,
K HCNOJHHTENH, peaJH30BaHHHE NPOTPaMMHO, HANpHMep TaKHe, Kak
Pesunk cuta wau O6paGorunk psinoB. EcTecTBeHHO, BCTaeT BONPOC: €CJIH
Mbl PeaJH3yeM HCHOJHHTEJS NPOrPaMMHO, KaK ONHCaTh ero raobajbHbie
006bexTH, mMapaMeTPH €ro NPeNNHCAHHH, KaK ¢ HEMH OHEPHPOBATb H UTO
BooGINe B 3TOM C/yyae SHAYAT CIOBO NMamaTh? OTBETY Ha STOT BONPOS
B OCHOBHOM H NOCBSLIEH HACTOSIUIHA pasjel.

OGvexth. Byzem cuurath, NT0 HALIH MPOTPAMMH NO-NPEIKHEMY Bhle
NOJIHSI@T THOOTETHYECKHA YHHBepcabHbi#i Brnoanurems (YB). VB, mHe-
€OMHEHHO, o0najfaeT 8auaTKaMH HHTEJJIEKTa — BO BCAKOM Cllydae OH
NOHHMAeT ynpasJsiolide KOHCTPYKIMH H COOTBETCTBYIOIIHM 00pPasoM BH-
noauser ux. VB o6nafaer u naMaThIO — yXe NPH BH30Bax HOANpPOTpaMM
eMy NPHXOAHTCA 3alOMHHATb, Kakas NpOrpaMMa NPHOCTAHOBJEHA H €
KaKOro - MecTa ee HaA0 NPOJOJIKHTL NOCJe TOFO, KaK NOAMpOrpaMma
GyAer NOJAHOCTbIO BHNojuena. [lamate YB moxHO, olHAKO, 8ajeifierso-
BaThb H fBHO JIJH XpaHeHHs, MaMeHeHHS W noayvenus Jo6ofi xpyrof
nudopMauynu. B pasHHX uacTax naMaTH YB ¥ B pa3Hoe BpeMsi MOXHO
ApanATh pasuylo uupopmaumo. OTjenbHylo uacth namara YB mu &



78 TJ1. 1. HAYANIA TIPOTPAMMHPOBAHMS

GyneM HasHBaTh 06BeKTOM, a ARdOpManHmio, KOTOpas B HAHHHE Mo~
MeHT B JTOH UACTH XPAHHTCH, — COCTORHUEM WIH SHG4EHUEM OOBEKTa.
Ias Toro uro6n B nporpaMme MOXHO GOHJIO yKasaTh, KaKOH HMEHHO
00beKT MBI HM€eM B BHAY, O6BeKTaM NAIOTCHA UMeHa, NO3BOJAIOILHE OT-
AMYATH MX APYr oT apyra. Emle ofHO# XapakTepHcTHKOH 0ObexTa HAB-
nsercst Tun uudopMalup, KOoTopas XpaHuTca B ofmexTe. Hampumep,
XpaHUTc Ju B OObekTe HHGbOpManus THMA JAa/wer, OyKBa DYCCKOro
antdapuTa MM JefiCTBHTENLHOE YHCIIO.

MOMXHO WpefCTaBIATL cebe MaMaTh ¥YB B BHIe MOCKH, a OOBLEKTH B BHAe Nps-
MOYTO/BHHKOB, KOTODhle OrpaHHYUBAIOT YACTH AOCKH H BHYTPH KOTODHX 3aUHCH-
BaeTCH HyXHas HHopMaLus, HampHMep:

2.718281

VMeHa 06DBEKTOB HafHCHIBAIOTCH CBEPXY MpaMoyrosibHuKos. Cocrosmne 06b-
eKTa— 3T0 TO, 9TO 3aMHCaHO BHYTDH EPSAMOYroJbHHKA. M3aMeHeHHe cOCTOAHHA O3Ha-
waer cTHPaHHE cTapOA MHOOPMalMH M 3aUHCh HOBOH.

VMeHa, KOTOpHE RaloTca o6bexTaM, Ha caMOM Jeje NO3BOJAIOT Da3iHyatsh
06beKTH JHIb SHYTPU 0JHOHL npozpammst. B pasHHX nporpaMmMax HMeHa, BoolHLe
TOBODS, MOT'YT H cOBRanaTh. I109TOMy npaBHJbHee CUHTATh, 9TO0, HaUas BHIOJHATH
KaKyI0-TO mporpaMmy, YB pucyeT AJjsi 3TOH mporpaMMul Ha jgocke Go/puioff mpaMo-
YFOJLHHK, a yKe BHYTPH Hero pHCYeT OT/eJbHHE 0GBheKTH:

nporpamMma A nporpaMma B
X X
1
| |_
Y z

TIo OKOHYAHHH BHIOJHEHHS MpOrpPaMMiui ¥YB CTHDAaeT C JOCKH BeCh €@ NPAMOYroJbe
AHK Co BceMu O6BEKTaMK BHYTpH. TakuM 06pa3oM, 06HeKT X mporpaMMul A u o6Dbexr
X nporpaMMu B—3To, BooGiie rosops, ABa Pa3HHX 06beKTa, HHKAK MeXAy coBoik
He CBA3aHHBIX.

ARaforueisM 06pasoM YB 3aBoanT ofaacts naMATH («Gonburod IPAMOYTOJibe
HEK®) ¥ [pH HaYa/ie paGoTH ¢ pea/iM30BaHHLIM MPOTPAMMHO HCIOJHHTEICM:

ucnonnureas 1

P
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B 1enoM, TakHM 06pa3oM, «aockar» YB B KaXAHK MOMEHT BpeMeHH pasburta
Ha GoJblllHe MPAMOYrOJBHHKH MCNOJHHTEJEH H NpPOTPaMM, KOTopbe Pa3GHTH yxe
Ha OTAeNbHHE 00BEKTH. TeKCTH mporpaMM OGHIUHO TaKKe SaNHCHRAIOTCA HE Ha OT-
JeJBHBIX JIHCTKAX, 8 Ha 9Tofi «nocke». B npouecce BunonueRus YB paGoTaeT TOJbKO
C ROCKOf—1quTaeT NPOrpaMMH; MOMEUaeT, rAe KaKafd mporpaMMa DpHOCTaHOBJEHa;
SaBOAMT H CTHPaeT IPAMOYTOJLHHKH OGBEKTOB, NPOrPAMM H HCNOJHHTedeH; MeHser
COAEPKHUMOE NPAMOYTONLHHKOB-00BEKTOB H T. I

OGDbeKTH, pacnoJoKeHHHE BHYTPH NPAMOYrOJbHHKA NPOrpaMMH,
0a3HBAIOTCA AOKAAbHbIMU OGTEKTAMU NDOZDAMMYL, @& PACNOJOKEHHEIE
BHYTPH NDPAMOYTO/JbHHKA HCHOJBHTENA — eA00AAbHOIMU 00VeKTaMU UC-
NOARUTEAR.

TTonuepkuem, 4TO MMA JOKANbHOTO O0BeKTa NPOrpaMMH MOXHO HC-
NIONIb30BATh TOJMbKO B JlaHOH# nporpaMMme (TO e HMA B ADYrofi mpo-
rpaMMe 03HaYaeT COBEpUICHHO APYrof 06DLEKT) H UTO JOKajbHbE OOBEeK-
Thl NPOTPAMMH BO3HHKAIOT B MOMEHT HAyaja BHIOJHEHHS RPOrPaMMH
A HCYe32I0T, KOTAa BHINOJHEHHe NPOTpaMMbl 3akaHuuBaeTcs. ITpo sTa
CBOfCTBA JIOKaJbHHX OGBEKTOB NPHHATO I'OBOPHTDb, YTO A0KAALMLIE 00-
eKTbl NPOZpaMMbL AOKQAUB0EGHBL 8 NpozpaMMe KOK NO TeKCTY, TAK U
no 8peMEHU CYUieCTEOBAHUS.

COOTBETCTBEHHO e406anbKble 00BEKTo. UCNOAHUTEAR AOKAAUB06QHbL
8 UCNOAHUTEAe KaK MO TeKCTY, TAK U no 8pemenu cywecrsosanus. Jlo-
KaJu3allis 1O TEKCTYy O3Hayaer, 4TO HMs TI/06aJbHOro OGbEKTa HCIOJ-
HHTEJSI MOXHO HCNOJb30BATh TOJNBKO B TEKCTE A2RHOTO HCMOJHHTE/S
{or cnoBa HcmonmMTEa» [0 CNOB KOHel, HCNOJHHTENS) — TO XKe HMs
B IPYIOM HCROJHHTeNe O3HaYaeT COBepLIEHHO APYroii o6bexT. JIoKauu-
3alHs NO BPEMEHH CYLIECTBOBAHHA O3HAyaeT, uTO JobanbHble OGBLEKTH
HCIIOJHUTEAs] BOSHHKAXT B MOMEHT Hayaja paboTh ¢ HEM (OpeanH-
caHne «HauaTbh pabOTy») B HCUE3alOT MOCAE KOHUAZ (NPeANHCAHHE KOH-
unTL pabory»), o

3aMenanne Onucaune o6bEKTOB B TEPMHHAX HAOCKH M NPAMOYrOJNbHUKOB
He Gonee, 4eM Moaessb. Ilo cyTd nesna Hac uHTEepecylOT QOPMH 3aNHCH TIPOTpaMM H
€MHCH 5THX (OpM, T. €. TO, UTO NPOHCXORHMT NPH HX BHINOJIMEHHH. Kak sto npo-
MCXOAHT, He OYeHb BaXKHO. MW MoXeM, HanpuMep, CU4TaTh, 4To YB cHavaaa yuraer
NporpaMMy LUeJIMKOM, @ IOTOM <OepeT B PyKH HHCTDYMEHTH» M H3rOTABJHBaer
yeTpoficTBO ¢ KHonKoff (HaM KHomKaMu), nNpH HaXXaTHH Ha KOTOPYIO CHCTEM@ pHYa-~
TOB HJH 3JICKTPOHHHX CXeM NPOH3BOAMT TpeGyeMble AeHCTBHA (B WACTHOCTH, B HYX-
HOR NoOCAeNOBATEJLHOCTH HaXKHMAeT HAa KHONKM Ga3oBHX Hcmoaruteneht). Takum
06pasoM, K MOAENH C JOCKOH HY)KHO OTHOCHTHCA JIMIIL K4K K OJHOMY M3 BO3MOM-~
HHX ONHCaBHA CeMHTHKH GODM 3a[HCH NPOrpaMM, a He KAaK K OGBbEXTHBHOH peanbs
HOCTH.

Jlokanbunie 06bekTw nporpamm. PaccmoTpuM npocrehwmft npumep.
Mycte Tpebyerca HanucaTh mporpaMmy, Kotopas ¢ nomompio CTekoBoro
KaJIbKyJaTopa BHYHC/AfeT nporsseienne uxcea ot 1 no 10:

nporpamMma npousBe/iCHHE
\» Adno H
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. moxyanTh: |Ha TaGao CTeKOBOro KajbkyaAATOpa NpOUsBEACHHE
. | uncen ot 1 po 10

. OOBeETH :

. N t guncao

o o —— i o

« N =1

. CK. poGasutp (1) B crex

. mEKXA

. o+ HEB: |B BepuIMHe CTeKa KaJbKyJAATOPa HAXOAUTCH
o | mponssenenne uncea ot 1 ao N

. .+ noka N==10

. .« BHOOJHATB

+ « N. yBeanuurs Ha |

« « CK. no6asuts (N) B cTek

« .+ CK. yMHOXHTD

. EOHEN IHKJa

. yTB: | B BeplIHHEe CTeKa KaJbKy/JATOPA HAXOAHTCH
. | npoussenenne wncen or 1 xo N n N=10
. CK. nokasath pesyabTaT

KOHel mporpaMmal

3anuch «o6bekThi: N: 4HcA0» O3HauaeT, uto B nporpamme Oyser
BCUOJB30BATLCH JOKaJbHHE O06bekT ¢ uMeHeM N THoa 4qHcao (T. e.
BHYTpb <npsiMoyroJbHHKa®» N OyayT sanuchiBaThes 4yuciaa). B Havaue
BHIONHEHHA 9Tofi mporpaMMu ¥YB «Hapucyer Go/lbHIOf MpPAMOYTOJILHHK»
MBS 3TOR TpPOTpPaMMH, a BHYTPH Hero— o6bekT ¢ uMeHeM N. Kpome
T0ro, OH 3aNOMHHT, 4TO0 N — 9T0 OGBEKT THIA MHCJIO.

Crpoka <N := l» o3HauyaerT, 4T0 0GbeKT N Hal0 YCTaHOBHTH B
cocronne 1 (T. e. B NpAMOYroJbHHK ¢ HMeHeM N Hajgo samHcaTh
sucio 1). ITo HCTOPHuUeCKHM NPHYHHAM TAKas YCTAHOBKA COCTOMHHSA
(3savenns1) o6beKkTa HA3HBAETCA NPUCSAUBANUEM, 3HAK = HASHBALTCA
onepayueli npuceausanus, a CTPOKa B ILeJIOM uuTaeTcsi Kak «N npH-
CBOHTB I».

‘VImena OOBEKTOB MOXHO MCIOAB30BATh B apHGMETHUECKHX M JIOTH-
WeCKHX BbIpaXeHHAX, HampuMmep <«N == 10», Bcrperus uma obbexta B
supaxcesun, YB saMenser ero Ha 3HaueHHe 3TOro oGbeKTa (MOROGHO
TOMV, KAK OF 88MeHseT Ha SHAUeHHs# HMEeHa KOHCTaHT) H TOJBKO NOcae
$TOro BHUHC/ARET SHaUEeHHE BCErO BLHIPAXKEHHA HEJMKOM.

Himena o6bexToB MOryT (HCYypPHPOBaTb M B KauecTBe (PAaKTHYECKHX

‘TaPAMETPOB NPH BH30BAaX NpeAnucanuii ¥ nporpamm. Hanpumep, npu

smiope «CK.noGaButs (N) B crek» B KadvecrtBe (paKTHYECKOTO napa-
merpa GyAeT MCNO/Mb3OBaHO 3Hayenue oGbexkTa N,

KpoMe Toro, Haa oObexTamu, pacno/OXKeHHHMH B THaMATa VB,
MOXKHO BHIIOIHATL HEKOTOpHe onepauuH, [laa 0oO0beKTOB PasHLIX THNOB

"6. OFBEKTH!, MAPAMETPHI, TUITH ' 81

Aabop omepauui pasiuued. CxaxeM, oGbeKTH THNA YHCIO MOXKHO yBe-
JMUMBATL W YMeHbINATb, HampHMep «N.yseauunts Ha l». 3amerum, 410
TO e caMmoe JAEHCTBHE MOXHO OLJIO BHpa3uTh H MO-APYroMy —C IO-
Mompio oneparopa npucsausasusa: «N:= N4 I».

Onscanne JOKaJbHOrO 00beKTa NPOrpaMmsl (T. e. 3alMHCh «OOBEKTH:
N: uncno») OOHHYHO MOXHO onmyckats. YB Bce paBHO 3aBeAeT OGBEKT
¢ uvenem N, Tak Kak 9TO HMs BCTpedaercsi B HporpaMme, a €ro THIl
flocTapaetca ONpeAeAHTb W3 KOHTeKCTa. 3Has, HaunpHMep, YTO B BH30BE
«CK.no6asuts <N) B cTek» napamerp AOJKeH OHITb YHCIOM, ¥YB cae-
aaer BbiBOf, 4TO H o6bekT N umeer THn uucao. EcrecTBeHHO, 4TO €CAH
VB 06HapyXKHT OPOTHBOPEUHS HJH He CMOXKET ONPEAe/HTh THI obbeKTa
110 KOHTEKCTY, TO MpOrpaMma BHINOJHATbCA He OyAer.

Tno6ansuble 06bekTHl HenoanuTeaed. [oro6HO TOMY Kak JIOKaJbHHIC
00beKTH NpPOrpaMMH BO3HHKAIOT B MOMEHT Hauaja BHNOJHEHHS Hpo-
rpaMMbl H MCYe32I0T, KOFAa BHINOJIHEHHe NporpaMMbl 3aKaHYHBaeTCsH,
rao6anbHble OGBEKTH BO3HMKAIOT OpH Hayajle pafoThl C HCHOJHUTENeM
H HCYe3a10T Hocde KoHna paGorTel. VsMeHsist COCTOAHHS 3THX OOBEKTOL,
pasHble NPOrpaMMbl HCHOJHHTENS MOTYT nepelaBaTh HH(poOpMalmi APYT
apyry. [no6anbHbie 06BbeKTH HCIOJHHTEAS ONHCHIBAIOTCA B MOApasienc
06beKTsl pasjesia ONHCaHHA HCHOJMHHTENs (MEXKAY CJIOBAMH HCROJHH-
Teab ¥ Kouey onucapnil), dopma omucaHufi HHYEM He OT/HYAaeTCA OT
ONHCAHHUA JOKAJLHHX 00BEKTOB NPOTPaMM:

pcnoannreas M
. CII

. OOBEeKTH:
. P, R:uucao

KoHel onucaunf

[Mocsie TAKOrO OMHCAHHMS BO BCEX MPOrpaMMax AAHHOrO HCHOMHHTERAR
{t. e B NpOrpaMMax, PacHoOKEHHHX MeK]y CJI0BAMH KOHEl onucansii
4 KOHell MCTOJHHTENs) MOXKHO HCIO/b30BaTh UMeHa P # R ans ykasa-
HHUA HA COOTBETCTBYIOLHE IVIoGaibHHE OGBEKTH HCHOJHHTENA (06a sTHx
o6beKTa GyAyT HMeTh THN 4Hcao), Takum 06pasoM, BHYTPH HPOrpammid
MOXHG HCIOJb30BATh KaK - HMeHa JOKaJbHHX OOLEKTOB [aHHOH mnpo-
FPAMME, TaK M HMeHa IVI06albHHX OOLEKTOB TOTO HCHOJNHHMTENA, K KO-
TOPOMY OTHOCHTCS NpOrpamMma, EcCTecTBeHHO, YTO STH HMEHA HE MOTYT
coBNAagaTh, T. € HH B OJHOH NporpaMMe HCIOJHATENA H He MOXKeT
6HTH A0KAJbHHX 06bexkToB ¢ uMeHamu P u R.

Onyckath onHCaHHA TIM06ajbHEX OODBEKTOB HCHOMHHTENS henb3ny
“€CIH OOBEKT HE ONHCAH HH B HCODOJNHHMTENE, HY B AporpamMme,” To O
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CUATAETCA JIOKAJLHHM, MOXHO, OHAKO, ONYCTHTb ONHCAHHE THNA, Ha-
npHMEp Han®cathb

O0LeKTH:
P,R:...

B stoM caysae VB Gymer cuntath obvextw P m R rnoGasbHEIMY, &
THO mOCTapaerca ONPefiedHTb IO KOHTEKCTY.
Bxopnne M Buxopune mapamerpn mporpamm, Paccmorpum npumep:

nporpamma caenats (BX :t: Z-+4) maros npamo

» A3HO : |Hyranx rze-tro B xBagpamte !
o noxyunrs: | ITyrank cpenan t maros Bmepen
« HHUEX t pas

« » BHOOJNHATH

« o Hytaux. cpenats mar

« KOHem NMHKJa

KOHEI, NPOrpaMMH

Banuch «(Bx:t:Z+)» B HMenm NMpOrpaMMH 0O3HauaeT, 9T0 OOLekT
¢ HMeHeM t ABAFeTCA BXOAHHM (BX) (GOpMamLEHM napaMeTpoM (T. e.
OGBeKTOM) mporpaMMH H uMmeer THn Z-- (BeorpmiaTeasnoe ué.noe).
Eciu B Kakoii-ro Apyrolf mporpamme HANHCATbL «CAEaTb ¢5) maroB
DpfAMO», TO NPH BHIOJHEHHH STOre BH3OBa OODBEKT t MPOrpaMMH ()
Gyner uMets cocrosune 5. Ecw HammcaTsb «cnenate (7) maros l'lpﬂMO»,l
T0 t Oyxer mMerh smauenue 7. Ecam «clenats (N> maros npamo», T
t Oyner mMeth 3Hauenme ofbexta N. A ecam <«crenats <K 4+ 3) maros
HpAMO», To t OyAeT BMeTb 3HAaYCHHE BHPAKEHHS K+ 3 (s10 snauenne
Gyzer BuumcieHo YB B MomenT BH30Ba). AHANOrHYHO B HpOrpamme;

DporpaMma uATH 0 HPENATCTBHA (BHX : paccTosnue : Z--)

. AaHO : |TlyTHEK rme-To B KBagpanTe

+ mosywrts; |IlyThuk mpowaran mpsaMo 10 ynopa, B BHXOXHOM

. | o6bekTe — uneno caesannnix ITyTHHkOM wWwaros

. | (paccToanne xo npematctBHs)

. paccTosuue :=( - (x+)
. UHEA

« «. YTB: | PACCTOSIRHE == UUCHO CRENABHHX IyTankom waros
+ o #oka IlyTaux. Buepenu cBOGOAHO
.+ + BHUOCKHATH
« « Ilytaux. cpenats. mar
s+ PaccTOsNME, YBEAHYRATH BA |
+ KOHEN nEKaa

GHER NPOTPaMMM

6. OFBEKTH, MAPAMETPH, THIH .83

sanuch «(BHIX: paccTosHue : Z-})» osnavaer, 9T0 OOGBEKT C HMeHeM
«pACcCTOsSIHHE» SIBJASCTCS BHIXOAHHM (OPMANbHHIM NapaMerpoM {(oGbek-
TOM) mporpaMMu H uMmeeT THn Z-+ (HeoTpuuateibHoe uenoe). Ecum
Tenepb HANHCAThb «HATH JO npenartcTBHs (Bwix: K)», To nociae BH-
IOJIHEHHS. 3TOro BH3oBa B o0beKkte K Gyner umcao caenannuwx I[TyTHH-
KOM LIAroB (paccTOsHHE A0 mpensrcTBHsA). Eciau «uATH 10 npenatcTBHA
(sbix:M:Z+4)», T0o uncao waros IlytHEka okaxerca B ofbekTe M
4T L

OGparute BHHMaHHe, YTO A/ MOBHIIEHHT BHPASHTENABHOCTH TeK<
CTa B BH30OBe MOXHO YKas3aTh, KaKHM HMEHHO SBJAETCA MNapaMerp
(BXOXHBIM, BHIXOAHEIM, BXOJHO-BHXOAHHIM), a TaKie YKasaTb €ro
THIL.

Bxoago-puxoAHHe dopManbHbie NapaMeTpH coueraoT B Cefe CBOW-
CTBAa H BXOAHHX, H BHIXOZHWX: B MOMERT HayaJa BHUIOJHEHHS MOPO-.
FpaMMHl BXOJHO-BHXOZHOR (opMaJIbHLIR nMapaMeTp HMeeT 3HAUEHHE CO«
OTBETCTBYIOLLer0 (HaKTHUECKOro NapaMeTpa, YKa3aHHOFO B BH30Be, a
NOC/ie OKOHYAaHHA BHINOJHEHHA DNporpaMMul GaKTHYEeCKHA napamerp
HMEeT 3HayeHHe, NOJyYeHHOe B mporpaMme. Ecrecrserino, 410 Bhipame-
HHe B KauecTBe (PaKTHUYECKOrO0 BLIXOAEOrO HJAH BXOJHO-BHIXOJAHOIO Na-
paMeTpa yKasaTb HeJb3fl.

ITapamerpn mporpaMm He c/lyuafiHO HasHBalOTCH «hOPMaNbLHLIMHY,
ITo cyrn mena, oud sBAsIOTCA He OOBeKTaMH, a OGO3HAYeHHAMH AAA
cooTBeTcTBYOWHX ¢(aKTHIECKHX NapaMeTpoB, YKa3aHHWX B BH30BE
B nporpamme (%), HanpaMep, 06BEKT t He cO3AaeTCH (XIPAMOYIOILHHK®
Aas t Boobule He pucyercda) — ¥YB npaMo HCnoMb3yeT 3HaueHHe (ak<
THYecKoro mapamerpa (5, 7, N, K - 3). Anaiorauso mpH BHIOJHEHHH
BH30Ba «HATH B0 UpensiTCTBHA {BHX : M :Z4-)» ¥YB Re coagaer ob6nex-
Ta «pacCTOfHHeY B TpOFrpaMMe (ss), a mpaMo paGoraer ¢ ofbexroM M
{BMecro <paccrofnre :==0», HanpHMep, BHmOJHAET ¢M :== 0»). Hwmen-
HO MO3TOMY <«paccTosHHE» HasHBaercs (POPMaAbHEM, a M — daxTHYe-
CKHM IapaMeTPOM HPOrpaMMH.

Ecas mapamerp sBAfZeTcH BXOAHHM, TO 3TO 3HaYBT, 9TO ero 3ma.
YeHHe HCUOJB3YeTCE B OpOrpaMMe, HO He MEHAETCA B pe3yJLTaTe €@
BHNOAHeBHs. JIpyrAMu croBamm, sHaYeHEA BXORHOLO Napamerpa 10 H
nocAe BHNOJHEHHA DPOrpaMMH HOJNKHH COBnasaTh, EcaB mnapamerp
BHXOZHON, TO B pe3yabTaTe BHNOJMHCRUA DPOFPAMMH €ro SHayeHue MO-
Xer OWTh H3MeHEHO, OAHAKO HayajpHoe (nepel BHIOJHEHHEM UPO-
rpaMmn) 3iadende OGBEHTa HECYINECTBEHHO H B BpOrpaMMe He HC-
noasayerc. Ecan mapameTp BXORHO-BHXOABONl, TO 3TO 3HAYHT, 4TO €r0
Haua/JbpHOE 3HAUeHHe MOXeT OHTb HCROML30BAHO B APOTpaMme, a B pe-
Sy/bTaTeé BHIOOJHCHHS 3TO 3HAYeHHE MOXET H3MEHHTbCA.

Haxonen, samerum, uro EMmeHa (opMaAbHHX Napamerpos, KaK H
HMEHa JOKajJbHHX OODBEKTOB BpPOFpPAMME, JIOK3JAHA30BARK B TeKCTe
nporpaMmbl, B kagectBe 0603HaueHHA KOHKpETHHX (aKTHMUECKHX
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napaMerpoB QopMaibHHe NapaMeTpH AefiCTBYIOT OT MOMEHTA BH30Ba
UpOrpaMME (Haualla ee BHNOJHEHHS) H O OKOHUAHHS €€ BHIOJHEHHS.
B stoM cumucne moxno cKa3aTh, YTQ, KaK H JIOKaJbHHE OOBEKTH, (op-
MOAbHbIE RAPAMETPYL AOKAAUIOSAHEL 8 NPOLPAMME KAK NO TEKCTY, TAK i
no 8peMenu cyujecT608AHUA.

Nporpammy, srpabatsiBaomme 3HaveHus. IMporpamMmy (), umero-
Y0 ONHH BEHIXOAHOH NMapaMerp, MOXKHO 3aNHCaTh H B BHIE NMPOTPaMML,
BripaGaTHBaOWelA 3navenne:

nporpamMa paccrosuue : Z--

+ AaHO : |IlyTEK rae-To B KBaapahte

- moayunts; |IIyrauxk mpomaran npsMo mo ymopa, B OTBETE --
. |uncao cpenannnx IMyTHnKOM maros

. | (paccrosiHue mo npensTeTBHS)

« « Y1B : | OTBET =unHCa0 cAenaHHHX IlyTHukoM miarom
+ . noxa ITyTuux.puepeau cBoGonHO ’
. . BHOOAHATH

« « [Ilytane.caenars war

« .+ OTBeT.yBeAHUHTH Ra 1

. KOHell WHKIA

KOHeN mPOTrpaMMH

Torna, nanuca «M := paccTOfiHHE», MOXHO NOJYIHTL PACCTOSHHE
o mpensTCTBHS B o0bekre M, a HanucaB «N := paccrositue», — B
o6vexte N. Ilpn BunOAHeHHWH, Haupumep, onepatopa NPHCBAUBAHUA
«M :== paccrosnnes YB BHIONHHT NpoOrpaMmy «PacCTOANHE» H RHOJY-
YeHHOEe NPH 9TOM B OTBETe 3HaYeHHe NMPHCBOHT OGLEKTy M. :

IlporpamMmu, BHpaGaTHBaiOmMe SHaueHWe, ABAAOTCH, N0 CYTH jiena,
TporpaMmamy’ ¢ OZHHM BHXOAHHM MapaMeTpoM. 3amHch «nporpamma
paccrosiune : Z+» MOXHO VOHHMAaTh KaK COKpAHIeHWE OT «nporpaMma
paccrosnue (BHX:oTBeT: Z4-)». OCHOBHHe OTIHUHA 3aKMO¥AIOTCH B
dopme ucrosvsosanus: ecau MPOrpaMMy ¢ ONHMM BHXOXHHIM napaMer-
POM HBZO BHSHBAaTh OTHENbHO, TO NPOrpAMMY, BHPaGATHBAIOKIYIO 3Ha«
HeHe, MOXHO HCTONB3OBATH HENOCPEACTBEHHO B apH)METHYECKHX M /0«
FHUECKHX BHpaXeHusX. B mesoM ocofeHHocTH omHeanus u HCIOMB30B A~
BU DPOTPaMM, BHDPAGaTHBAIOUIHX SHAYCHHA, HIIOCTPRpYIOTCA Taba. 6.1,
Bui6pap Hs ABYX NpHBeIeHHNX B STOH TaGamne nyrel HENOAL3OBAaHHS

IporpaMMH TOT, KOTOPWA HaM GoJblle HpPaBHTCH (STO AeNO BKyca);

ML MOXeM COOTBETCTBEHHO peajH3oBaTh ee JnGO KaK MPOTPAMMY ¢ OX-
HMM BHXOJHHM HapaMeTpoM, #GO KeX nporpaMmy, BHpaGaTHBalomyig
snavenne,
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TaGunuga 6.1
ITporpaMmul, IporpaMmMu
pHpaBaTHBaONLHe 3HAYeHHE C OJHHM BHIXOXHHM NapaMeTpoM
Onuxcanue
oporpaMma G: pa/mer ) l nporpaMma G (sHX! ¢ Xa/HET)
Hcnoab3onanue
G (BuIX: ycnex)

ecan G 1o ... €CAH YCHeX TO0 ...

Onucanne

nporpaMma F (x: X): R nporpamma [ (ex: X, Bux: Y: B

Henoapsosanue
B:=F (A) F(Q, B
FXi, YD
F (X2, Y2»

Z:=(F (X0+F X2)/2.0 Z:=(Y1+Y2)/2.0

Tunut o6bekroB. dns 06beKTOB pasHux THHOB YB moxer BHmoJa-
HaTh pasHue HaGopu onepauufi. Takum obpasom, '

THN XapaKTepH3yeT MHOMECTBO COCTOSHHH, KOTODHe MOXer TpH-

HUMaTh OGBHEKT, M MHOXKECTBO oOlepaunuli, KOTOpble Hal HHM A0-

IDYCTHMHL.

Hanpumep, cocrosinnem (3HaueHHeM) OODBEKTa TUHA YHCAO MOXKET
6uTh m06oe HefiCTBHTENBbHOE HHCJIO (MHOMKECTBO COCTOAHHE — MHOMKE-
¢TBO ZeficTBHTEJbHHX umcea). Han stuM o6bekToM AONYCTHMH JHOGHe
apudmeTHIeCKHe oONepaluH U ONepaliyH CpaBHEeHHA (IIPH HCIIOJIb30Ba-
HHAM MMeHH OObeKTa B BHpaXKEHHSX), a KPOMe TOro, ONEPANHK MPH-
CBAHBAHHA, YBeJHUYEHHS H YMeHbHICHHA Ha HEKOTOPYI0 BeJHYHHY (T.e.Ha
3gaveHHe HEKOTOpOro BHpaxXeHHs) ¥ ap. EcTectBeHHO, BO3HHKaeT BO-
npoc: Kakue elle THNH, KpOMe THIIa YHCAO0, MOIYT HMeTh OGBEeKTH
8 nporpamMme? OTBeT Ha 3TOT BONPOC 3BYYHT TaK:

OfbeKTH nmporpaMMu JHGO MOTYT GHTH HEKOTOPHX mNpegompese-
JIEHHEIX THNOB (STH THOH MK cefluac nepeuuciuM), JHGO NOCTPOCHH
€ MNOMOWBI0O CHOCOGOB KOHCTPYHPOBAHHA H3 JAPYrHX OODHEKTOB
(nogoGnekroB). IlogoGnekTrt B CROIO odepeb MOryr OWTb JauGO
- MPefONpefeNeHH EMH, JAH60 MOCTPOEHH H3 FOIRONOGBEKTOB H T. I
. B koneunoM cuere JoGofi o6bekT JaHGO 1iiceT npegonpeseseHHHE
. THN, JA#GO CTPOHTCA M3 OGBEKTOB NPERONpefe/ciliiik THNOB ¢ Mo~
MOUIbIO, - GHTb MOXET HEOAHOKPATHOIO,  HPHMEHEHHR pPA3IHUIUBIX
CrocoG0B KOHCTPYHPOBAHH . °
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Cnoco6H KOHCTPYHDOBaHHA OGBLEKTOB H THLOB GYAYT HB/IOKCHH B
cnexyomeM paspene, IlpexonpefeleHBHMH THHAMH SIBJSIOTCA CHERYI0<
mae:

— Q (na/ner),

— S (cumBoa),

~— Z (nenoe),

~ Z (neoTpHNATEALHOE LEJIOE),

= R (meficrBUTeNLHOE MHCAO HIH OPOCTO HKCAO).

Bvauxu Q, S, Z, Z4, R u cjaoBa B cKOOKax siBAAICTCS CHHOHHMa«
MH, T, €. 3aOHCh <«O6BeKTH : N : YHcJ0» SKBHBAJEHTHA 3aNHCH <«00BEKs
7o : N : R». Takum o6pasoM, CyIIeCTBYeT BCero HATH NpefonpejeneHHHX
gunos. OnuureM ux.

MuoxecTBo sHavennit gaa Kamxpzoro us tumos Z, Z4-, R scHo cie-
Ayer H3 HaspaHHA THOA, O6BEKT THN2 Aa/HET MOXKeT NPHHHMATH JHILDb
OHO H3 JBYX 3HaueHHH — JHGO pa, JH6G0 HeT. 3HaueHHeM OObeKTa THIA
CHMBOJ siBJsieTca CHMBOJ. au6o 6ykBa, qubo nudpa, au6o cnennatbHHE
smagok {mampumep, “-+”, "7, "&&”, =", “&” u 1. n.). Cymecrsyer
TaKkXe CHMBON “ ¥, KOTOPHI HasHBaercs OpPoGENOM M HCMOJb3YeTcs
ANl pasjefieHH CJOB B NOCHEAOBATENbHOCTH CHMBOJIOB. MHOXKeCTBO
PasAHYHBIX CHMBOJIOB COAEPKHT BCero 256 sMeMEHTOB H HEKOTOPHM 00-
pasoM ymopaioyeHo. DTOT NMOPAAOK cOXpaHseT NOpAAOK OYks B aada-
BnTe (I/all<llbfl<llcll) K HOpﬂllOK uﬁ¢p (IIOII<IIIIIL<II2II).

O6vbexr ao6Goro THma MOXeT HMeTb 3HaueHHe Heomp (T. e. OHTb
ReompeleJeHHHM). B MHOXecTBO SHayeHu#i JOGOro yNOpAIAOYEHHOrO
rana (S, Z, Z+, R) BX0AAT, KpoMe TOrO, ABA HAEAJLHHX SHaUEHHR —o0
H -0, KOTOPHE MOryT HCOO/bL3OBATHCH TOMLKO B OMEPaTOpe NPHCBaH-
BaHhs H B ONEPaUHAX CPaBHEHH:.

Onepanun. Hap o6rexTaMu JOGOTO NpeONPEAeJEHHOTO THIA A0-
NYCTHMH OTEPAlMH MPHCBaWBaHMA (=), CPaBHEHHS HA PaBeHCTBO (==)
B HepasencTBo (%%). Ecam Ttun ynopspouennmit (S, Z, Z4, R), To
ZONYCTHMH TaKXKe CDaBHEHHA HA <<, <<, >, =>, B onepaumax cpas-
HeHHA JJI7 YNOPANOYEHHHIX THIOB HapALy ¢ OOMYHHMH MOTYT YyYacTeo-
BaTbh H HAEANbHHE SHAYEHHS —oo H —-00. 3HAUCHHE HEONP MOXKeT yya-
CTBOBATb TOMLKO B ONEPAlHAX NPHCBAHBAHMA, CPABHEHHA Ha DPaBEHCTBO
H HEePaBEHCTBO.

OO0bekTH ¥ pasiHyHne GYHKHMH OT HHX MOTYT BXOXHTH B apud-
METHYECKHE M JOTHUECKHE BHpaXKeHHs, KOTOpHle NOAYHHAIOTCH ofIe-
‘MPEHSATHM 1paBrAaM sanucA., B uncro (QyHKUHA BXOAAT MAKCHMYM,
MWHHAMYM, OCTAaTOK, SHaK, MOAyJb (a6cojioTHas BejnunHa) H AP. (CM.
npunoxenne 1). Ilpm sanncu apudMeTHUECKHX BHIpaXKEHHN 3HaK —
O3HAJaeT BHYHTAHHE, -} — CHOMEHHE, & — YMHOXEHHe, /—nenenne "
#% — BO3BeJIeHHE B CTElleHb. o

Ecan B onepaTope npucsaMBanEs CieBa CTOHT HMs oObexta THna Z
#na Z+4, a B pesyAbTaTe BHIYHCAEHMA SHAYCHUS BHPaXKeHns B npasod
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YaCTH MOJYYHNOCH HemeJoe YHCIO, TO NPHCBAMBAETCA Yeaas %acTé Mos
JIyUeHHOTO 3HaveHus. [IpH mONHTKe NPHCBOMTh 00BEKTYy THHA Z+ OTpH-
naTeNbHOE YHCJIO MPOUCXOIHT OTKA3.

Haxkomen, uMeetcs HEKOTOPOE KOJHUECTBO APYTAX ONepauull, Hampus
Mep Omepau¥H YBEJHIHTh Ha ¥ YMEHBIINTb HA Ui THCIOBBIX THIIOB,
ONEpamHH CACRYIOMHA K NpEeAbIAymuil AN YNOPAXOUEHHHX JNHCKPETHHX
THNOB H T. . MH 6yJaeM BBOXUTH HX MO Mepe HaNOGHOCTH.

Ilyctb ectb OGBEKTHI:

q:Q

s:8

n:Z4-

z,A,B,C,D:Z

r:R ,

IlpuBeaeM HecKOALKO TPHMEPOB (PArMEeHTOB NPOrpaMM C HCHOJB30Ba:
HHeM 9THX OGDBEKTOB, apU(METHUYECKHX H JIOFHYECKHX BHpaXKeHHH1

q:= Her
gy == /Iall
n:=0
z:=—137
r:=2,71828

=(n=3 unn r>12)
ecam $=" " Ham He q TO ...
eca "a" Ls<<"a"” nam
Iloll<s <//9// TO .
IEKA NOKA $7” 7 BRINOJHATD ...
A=
B 1=— 49
1= (A +5)/15—
ecad A+B<4*C—l D 1o
D := makcumyM (A,B) -+ vactroe (B 43, C)

Onucanus THnOB. KaK Ml BHe/H, THN JIOKAJBHHX H IA0GAJbHHE
0GBEeKTOB MOKHO YKa3aTh B pasieic 0GBEKTH, PacmoJiOKEHHOM COOT<
BETCTBEHHO B NPOTPAMMe HJIH B HCIOJHHTE/Je, B Saro/loBKe MPOrpaMMul
MOKHO YKa3aTh THN (OPMAJBHEHIX, a B BH30Be — THN (DAKTHYECKHX Ma«
pamerpoB. OnmcalHe THNA BCIOAY MOXHO ONycKaTh, TOrja THN Gyner

- onpeAedieH IO KOHTEKCTY.

Kpome storo, Tem Am060ro o0beKTa MOKHO YKa3aThb B AAHO/MOXY+
YiTh HAH B yTBepkIenun. IlporpaMmy (#+), Hanpumep, MONKHO 3alHe
caTh B BHJE!

nporpaMMa HATH A0 HPenaTcTBHA {BHIX : paccToAHNE)
. sano .. ¢ |IlyTHAK rRe-TO B KBaApaHTe -
. MOAYYATH: paccTosanue: Z-4 |paccTosuue A0 NPENATCTBHSK
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. | (ancao caenannux ITyTHHKOM WaroB NIPAMO)
. | lTyTHuk npomaras OpaMoO A0 ymnopa

. paccrosnue ;=0

. HRHKJ

. . yTB ! |paccrosinue = uHCIO clieJaHEHX IlyTHHKOM miaros
. . mnoga ITyruux.Bnepefn cBoGOAHO

. .+ BHNOJHATH

.« Ilyrank.caenats mar

. . paccTofHHe.yBeAHYHTh HA 1

. KOHel IHKja

KOHel NporpaMmul

Takum o6pa3oM, Ha BamHChb <«paccTosnHe: Z-}-» MOXHO CMOTpeTb
KaK Ha yTBepXKJeHHe O THNe o6beKra. Takux yTBep)KAeHHH, eCTECTBEH-
HO, MOXeT GHTb MHOrO, T. € THN OObeKTa <«pacCTOSHHE» MOXHO yKa-
8aTh ¥ B 3arOJIOBKe NPOTPaMMHI, H B JAAHO/NOJYYHTb, H B YTBEpXKje-
HHSX BHYTpH nporpaMMu. YB JHIND XOHTpOJHpyeT HeNmpOTHBOPEUHBOCTb
TaKHX ONHCAHHA H HMX COOTBETCTBHE HCHOJL3OBAHHIO OOBekTa (Hampu-
Mep, HS CTpOKH <«paccrosnfe:== 0» cjielyeT, 4YTO <«DPaCCTOSHHE» —
o6beKT uHcJOBOro THma). XOTH ONHCAaHHS THOA BCIOAY MOXHO ony-
CKaTh, B NPOrpaMMe JAO/DKHO OHTh AOCTaTOYHO HMHGOpPMAalHH AJf onpe-
HejieHHA THHa N[O KOHTEKCTY, NO3ITOMY THN KAaKHX-TO OOBEKTOB Ifie-To
ONHCHBATh Hafio. M o6nuHO GyAeM ONMHCHBATL THI IA06aJbHHX 00Db-
€KTOB HCHOJHHTENA M THN (POPMaJbHHX napaMerpoB nporpamm (B 3a-
ToJoBKe HJd B AaHo/noayants). HaoGopoT, THD J0KaAbHHX 0GBEKTOB
HPOrpaMM, KaKk HpaBHJIO, ONHCHBATLCT He Oyaer.

OnHcan#ss THNOB B NAHO/NOAYMHTb, BH30BAX W YTBEPKACHHAX
ABJSIOTCH RAK KOHTEKCTOM, HCXOAf H3 KoToporo ¥YB Moxer omnpene-

AHTb THI OGBEKTA, T2aK H CPEACTBOM KOHTDOJS, YMEHBIUAIOUIHM BEPOAT-

HoCcTh omHGKH B nporpamme. KpoMe TOro, oHM MOryT OHTbH HCHOJB3O-
BaHH IJs1 TOro, YTO6H clenaTh mporpaMmy Gojlee NOHATHOA H Jerue
YHTaeMO.

Mpumepyt NPoOrpaMM, HCHOML3YIOMAX OGBLEKTH HPEAOTPENEACHHBIX
THHOB. ’

nporpaMma uucJo KopHefl kBappaTHOro ypasHenus (BX:P,Q):Z+-
. RaHo : P,Q:uncao | kospduuHeHTH ypaBHEHHA

X+x 2 4 P#x +Q =0
» MOAYHHTB: |9HCAO NeBCTBHTEJbHHIX KOPHell STOro ypaBHEHHSA

* D:=PxP — 4+Q

. BHGOp

.. npa D> 0=-orBer:==2
« . npu D=0= otBer:=1
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« . npa D < 0=>orBer :=
. KoHell BHGOpa
EOHen mporpamMmil

nporpamMma -nepecTaBHTb WHKJAAYECKH BJeBo ¢BX/BHX :A, B, C: uncao)
. XaHO H .
. ROdyuYHTH: | aHaueHrs A,B,C nukianyeckd CABHHYTHl BJICBO

. R:=

. A:=B
. B:=C
. C:=R

KOHE MpOTpaMMBI

nporpaMMa uncio pasimuenx (exiA,B,C:umcno): Z+
. Jano : | TpH pmeficTBHTENBHHX YHCAA

. HOJNYYRTBH: | KOJMYECTBO Pa3UUHHX CPefH HHX

. Bubop

. .npa A=B=C = orperi=

. . npa AB=#Cs=A = oteer:=3

. . HHAYe => OTBeT =2

. KOHen BhGopa

KOHEI[ HPOrpaMMbl

_OG6patHTe BHHMaHHe Ha ycioBHe «A = B = C». 310 ycnoBHe B Go-
Jiee pasBepHyTofi (popMe MOXKHO 3amHcaTh TakK: «<A=B n B = (.
Anasornuno «A € B g& C & A» ospauaer «<A % B u B % C n C 5= A»,
«a<x<<bs osmauaeT «a < x MY b»H T A

nporpamma crapmas nudpa (ex:n0):Z-+
. AaHO : n0: Z+4 | HeoTpHHATeNbHOE LEJNO€ HNCIO0
. MOJAydATH: | CTapmylo UHGPY AECATHUHOTO PasIOMEHHT n0

. mBKJ noka 12> 10 BHNOJAHATH
. . :=genoe (n/10)

. KOHeHl MHKJa

. OTBeT ;=1

KoHel NporpaMMu

Ipu BHOOAHeHEH 9Tol mporpaMMul ¢ n0 == 3271 ofbexr n Oyaer
foc/ienoBaTeNbHO NMPHEHMATh cocTosHua 3271, 827, 32, 3. Tocaennee
snavenHe u OyleT MpucBoeHo oTpery (T. e. BwpaGoTaHo B kauecrne
sHaueHHs nporpamMmu), Cranpapraas (QYHKUES <uenoe» NOJNyyaer ue-
JyI0 4acTb apryMeHTa, B BaHHOM cJjyuae BHIpaXKeHH: n/10.
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nporpaMma gaBe cTapmue mudps (Bx :nd, mux:cl,c2)

+ RAHO : n0:Z+ | HeOTpHIATENbHOE Hesoe TACHO

. moayudats; c¢l,c2:Z+ | xBe crapwué uudpu uucaa nd, Ecam nl
. | onnosnausoe, To ¢l mosxHO G6uTH paBHo 0,

. |a ¢2=n0

. n:=n0 -

o nuka noka n > 100 suaoaHATH
. . n:=upenoce (n/10)

. KOHel IHKJA

. cl:= genoe (n/10)

. ¢2:= ocratok (n,10)

KOHel, NporpaMmmsi

Cxema BbUHCACHHA 3HaueHus MHBapHauTsod dynkuuu. B pasg 4
Ouan ONHCAaHH GasHcHbie cxeMhl 06paboTKM HHGQOPMAUMH <PEKYpCH»,
«HTepalHs» H SNPOEKTHPOBAHHE LMKJAA C moMompsio Husapuautar. Ceii-
Hac MW OPHBENEM efle OJAHY GasHCHYIO CXeMY — CXeMY BHIUMC/IEHHA HH-
BapuanTHoO#t ¢ynkuuu, ITycts M — Hekotopoe mHoXectBo, F: M+ Y —
safanHas QyERUMA H TpeGyercs OmpeNeAHTb 3madeHue F(x0) yHKumu
F B Hekoropofi Touke x0 & M.

PaccmorpuM npepukar P :M —{na, Rer), 3ajaHHHl CAEXYIOUUM
o6pasom: |

P (x)=pa <> F (Xx) 5erko BHIYHCIHTH.

Eem cymecreyer npeolpasosaEne T:MN\P-—»>M raxoe, uro E
ssanercs T-AupapuantHo# $ynxmmed (v e. F(T(x))=F(x} mas mo-
6oro x & M\P), T0 MOXHO EpEMEHUTL McTOR HrTepaunk (pasz. 4) u,
nonyuus P(x)= pna, Buuncauts F(x) Bmecro F(x0):

i=x0

nUEA NOKx He P (x)

« BHOOJAHATH

. NpHMeHHTb K (X) mpeofpasosanue T

xXoHEN NHEKAA

erser :=F (x)
Tpadugeckn sTo H3oGpaxkeHo Ha pHc. 6.1, rae
]=={x & M: F (x) = F (x0)}

- T-unpaprautHocTs F oGecnedmBaeT mOCTOAHCTBO sHaueHHA @yuk-
nHH Ha TpaekTopHE {XEMix = Tr(x0), neZ +}. Muenno 970 o
no3sondeT BHYACAATH SHaueHHe QYHKUER He B TOUKe X0, a B mOGoft
TOUKE X 3TOH TPAeKTOPHH.

Paccmorpum mpumep. Ilyers rtpebyerca onpefeN#T> HAMMEHBUIHH
o0wui AenuTens ABYX uncex a H b, rae a, be E4, a-4-b > 0. Pac.
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CMOTPHM STy 8ajauy Kak 3ajauy BHYHCJEHHs 3SHaueHHA (QYHKIUH
F:M~—Y. Torna M ==Z++Z+4+\{0,0}, a Y= N (MHOXeCTBO HaTy-
PaVILHHIX 4HCes).

Cdopmyanpyem npepmkar P, T. e. ONHIIEM MHOXECTBO nap
(a,b)e M, maa xoropmx HOJ Buuucasercs Jerko. OueBHAHO, 4¥TO

Puc. 6.1, CxeMa BRIYHCACHHA HHBapHAHTHOR diyuxuun

ecim a=0, to HOId(a b) =b, n, naoGopor, ecvu b=0, TO
HOH (2, b) = a. INosTomy mosnoxuM ‘

"P (a,b)=(a =0 mam b==0).

Takum obpasom, eciu P(a,b) = ma, o HOL(a,b) = a +b.

Ocralocy npuiyMats npeoGpasosanue T, KOTOpoe OH COXpaHAIO
HOJl u «npubimxano» x Muoxectsy {x €M: P(x)= aa}. Tax kax
nyxHo coxpansate HOJl, To mocMOTpHM Ha €ro CBOHCTBA. Tlockonsky

HO[ (a,b) =HOJ (a — b,b)=HOMX (a,b — a),
onpesenum npeobpasobanme T:MN\P—+M caeayomum o6pasom:
. _f(a=—b,b), ecnu az=b>0,
T(a, b)—{ (a,b—a), ectu b=>=a>0.

Ouepnano, uTo A8 Joboro X0 =M cywmecrsyer n & Z- Takoe; 4T0
P(x)= na, rae x = T" (x0). Hrak, peiienne 3ajays MOXHO B3RMHCATH
B BHAE -

nporpaMMa ‘HO,II (8x:20,b0: Z+): Z4
. JIaHO : a0} b0>0
. moayuuts: orser > 0 | ormer == HOJ (a0,10)

. a:=al; b:=0b0

o RHEKX
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. . muus: | HOI (a,b) =HOJI (a0,b0) -

. . nmoka a>0wu b>0

. . BHNOJHATH .
. . BHGOp

. . .opgazb=ai=a—b

« « . noppbz=a=sbi=b—a

. .« KoHen Bhfopa

. KOHel HHKJA

. yr8: a==0 maa b=0 |n HOX (a,b) =HOJ (a0, b0)
. otRer:=a-+tb '

KOHEX HnpOorpamMMh

SAHAYHU ¥ YIIPAXKHEHHSA

B sagauax 1—13 HanumuuTe nporpaMmsi, KOTOpble HaXOHSAT:

1. KoanuecTso MaKcuMaibHHX uHcea cpepu A, B, C,

2. Konuuecrso pasnux uucea cpein A, B, C.

3. KosnuecTBo uudp B AecATHUHOA 3allHCH YACIA .

4. Koanuectso nudp 7 B AeCATHYHON 3alHCH YHCAA n.

b, Cymmy uudp B ZecATHYHOM 3alHCH 9HCAA n.

6. Ilepyio mndpy ApoGHOA yacTH NMOJOXHTENBHOrO UYHC/AA n.
7. Koaunuectso KopHell GMKBaapaTHOro ypasHeuns X'+ Px24-Q =
== (.

8. KoanuecTso LeanX u9uces, YAOBJIETBOPAIOIMX HepaBeHCTBY,
x?4Ax+B <0

9. Kosnnyectso nenanix Touek B Kpyre (x —a)2-4(y—b)2 <12

10. Jauny uHTCpBaJa oTpuuaTenbHOCTH (yHkuHH f(x) = Mmaxcu-
MyMm(a—x, b—2x, x+¢).

{1. sin(sin(... sin(x) ...)) —Bcero N pas.

12. asbsasbsasbs ... —Bcero N 3Hak0B yMHOXeHHS.

13. Paccrosnue OT TOUKH MJIOCKOCTH C KoopAunatamu x0, y0 no

a) Kpyra paauycom r >> 0 ¢ meHTpoM B Touke Xxl, yi;

6) npsMoft y = ax + b;

B) OTpe3Ka ¢ KOHUAMH B Touxkax (ax, ay) u (bx, by).

14. Hanmmute nporpammy, KOTOpas ORDEREJHET, NMEPECEKAOTCA JH
ABa OTpPe3Ka Ha IVIOCKOCTH, 3ajlaHHHEe KOODAHHATAMH CBOBX KOHIOB,

15. C moMomplo cxeMb BHYHCJAEGHHS HHBADHAHTHOR (QYHKUMH Hami-
mHTe nporpaMmy, naxoaswyio HOJl aByx umcea Ha ocHoBe TOXKAecTBa
HOL(2x, 2y 4+ 1) = HO(x, 2y + 1).

16. C moMOmIpI0 CXeMB NPOEKTHPOBAaHUS LHKJA C MOMOLIBIO HHBAs
pHaHTa HaNMIUHTE NpPOrpaMMy, KOTOpas HAaXOAHT CYMMYy psiia Aast
sin{x) C 3agaHHOM TOYHOCTLIO. ’

17. C nomolplo cxeMul NPOSKTHPOBAHUS IHKAA C HOMOUILIO KHBAPHAH~
T4 HaMHIUHTe HPOTPAMMY, KOTOPas HAaXOAUT N-¢ YHCI0 PuGoHaguu,

7. CTIOCOBLI KOHCTPYHPOBAHUS TUNOB 93

7. CnocoGbl KOHCTPYHPOBAHHA THIOB, 06BEKTOB
M MCNOAHHATENEH

Mepeuncaenue. TpocTefimum cnoco60M KOHCTPYHPOBAHHA O0bEK10B
fAIBJSETC TepeyHcIenne;

OOBEKTHE:
A: nepeuncaenue (nm, BT, Cp, 4T, T, 6, BC)

Hepeuucaerue — 310 cnoco6 KOHCTPYHPOBaHHSI OOGBEKTOB «H3 HH-
Hero»: Mul $BHO NepeunciseM (OTKyZa H HaspaHue cnoco6a) Bce Bo3-
MOXHble COCTOSHHA RaHHoro o6GwbekTa. Hanphmep, onucaHHuH Bhie
O6beKT A MOXeT NDHHAMaTb POBHO CeMb Da3HHX «OOLIYHHIX» 3JHaye-
HiA (9TH SHaueHHs 0603HAYalOTCA CJAOBAMHM 0H, BT, CP, 4T, 0T, c6, BC).
Kpome Toro, kak u moGofi Apyrofi OGBeKT JOGOTr0 YNOPHAOUERHOrO
THIA, A MOXKET IPHHHMATb TPH HAEAJLHHX SHAUEHHsi: —oo, 00 H
Heonp., 3HaueHHs CUYHTAIOTCS YNOPSAOYEHHHIMH B MOpPAAKe HX Hepeuuc-
JIEHHS

—oo < i < BT < ¢p < ur < 0t < ¢6 < Be < +-o0.

Moo, HanpuMep, HanucaTh

A:=nu
ecas A=38c 10 ...
ecad nH<CA<{nr 10 ...

Takum o6pasoM, «nH» Ana 06BeKTa A ABASETCA TAKHM Xe 060-
SHAUEHHEM COCTOSINMA, KaK M Aa M1 ofbekra Tuma ma/mer win 1 ans
o6beKTa THIA YHCJIO.

Hdna ob6bekTa, 3aJaHHOrO NeEPEUHC/CHHEM, ONpeNe/eHH BCe CTaH-
JapTHHE ONEPALMH C YNOPAAOYEHHHIM JHCKDETHHIM THIOM: NPHCBAHBA-
HHE, CPaBHEHH HA DPaBEHCTBO M HEPaBeHCTBO, CPaBHEHHA 1O NOPSIKY,
onepaunun CACAYIOUIMI, BPeAbIAYULAIL:

A := Anpeapipymuit
oHKA noka A.caepyomull £+ co BHMOJHATE ...

C nomompio €nocoGoB KOHCTPYMPOBAHHMSI MOXKHO KOHCTPYHPOBaTh
HE TOJNbKO OGBEKTH. HEKOTOPHX HOBHX THIQB, HO H-CAMH 9TH HOBHe
THOBL
THHHL
JleHb Hejledld == mepeurcaesne (nH,BT,Cp,uT,nT,Cc6,BC)
OCBEeKTH:
A: nedp Henenu

Jas TUNOB, NOCTPOGHHHIX C NOMOIIbIO NepeuncieHHd, Kak M BooG-
me pas MOGOro YMOPANQUEHHOTO THNA C KOHECUHHIM MHOMECTBOM 3Ha-
YeHui, CyIIeCTBYeT CNeUMaJbHAd YHPaBJAIOWAA KOHCTPYKIHS — IHK]

-
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AAfl KRKAOIO, — [O3IBOAMIONAA TepebpaTth BCe 3HAUEHHA NAHHOTO THNA.
B ofineM BHAe 5Ta KOHCTPYKIHS SaNHCHBAETCH KaK

nAaKa Aas. Kaxmgore X w3 runa T
+ BRIIOJHATH

. {BeficTBHA)

KOHEeN NHuKJa

HIH

HAKA nas Kaxaoro x us runa T
. noKa (ycjaoBHe)

« BHIOOJAHATD

. {neficTBus)

KOHEeH HHKJIA

CnoBo runa, NOKalaHHOe KYPCHBOM, MOXHO He mHCaTh. BMecTo cios
A KAXAOTO H H3 MOXHO HCOOAb30BaTh 3HAYKH Y H &  COOTBET-
creenno. Hanprmep, B ¢parmenTe nporpaMMul
DHEKA ¥ A & nenb HeleaM BHNONHATD
. obpa6oraTh {BX:A)
KOHeN WHKJA

nporpaMma «o6paGoratb» Gyfer BH3BaHa CHavala OpH A == nH, 3aTeM
npg A==BT u T. A. 00 A = Bc (Bcero ceMb pa3). Flociie okoHuaHHs
BHINOJHEHHA UHKAZ 00beKT A OyldeT HMeTb 3HAUEHHE HeEONp, ;

DAeMenTH YOOPAAOUYEHHOI'O THHOA C KOHEUHHM MHOXKECTBOM 3Ha-
yeuui MOXHO nepelpaTs H B o6patHoM mnopsaaxe. Jid sTOro HyXHO
nocsie HTEpaTopa «AJA Kaxaoro x M3 THma T» Hamucath cayxkeCHoe
c0BO pesepe (OT aHryI. reverse — o0partHufi, mporHBOROMONERI). Ha-
HpEMep, B (parMeHTe NPOTPAMMH

HERI Y A = feHb He[E/H peBepc BHNOJAHATH

. oGpaGotaTh (BX:A)

KOHel IHKJAA

pporpaMma «o6padoTaThs GyAeT BH3paHa CHavaza mpa A == Be, 3aTem
npu A==¢6 H T. A. 10 A =1 (Bcero ceMb pa3). [Tocre oKoHyanus
BLINOAHEHUA UHKAA 06BeKT A Gyner HMeTb 3HaueHHE HeOmp.

Orpesok. Crioco6 KORCTPYHPOBAHHS OFPE3OK TO3BOJIAET OrpPaHHYHTE
MHOXKECTBO COCTORHHf Jio6oro AuckperHoro THma. Hampumep, 3anuch

00beKTH:
x:1..31
Y :OH..OT

o3HauaeT, yro OGBEKT X MOMET NPUHHMATL Lle/nle 3HAUeHHA B AHana-
sose oT 1 so 31 BRMOUHTENPHO, & O0BEKT Y — AHH HENSAH B JHANA30HE
‘or n# 1o nT BRuowreasHo. (Kpome sTAX «oOHURHX» SHaueHHE O0bek-
T X B ¥, KaK oBHYHO, MOFYT NPNHBAMATh HIEAAbHHE SHAYCHHA — 00,

7. CIIOCOBH KOHCTPYHPOBAHHS TUIIOB a8

-oo n Heomp. Han cKoucTpYHpOBaBHHHIMH, TAKHM 06pasoM O0beKTaMH
AONyCTHMH Te JKe OnepandM, 4To H Haj o0beKTaMH HCXOAHOrc THINA,
H3 KOTOPOro «BHpesaJ/icA® OTPE30K: Haj X AONYCTHMH Te K€ Onepaiiuy,
4TO H Haj UelHMH YHCJIaMH, 2 Haj y-——Te Xe, 4T0 B HaA OObEKTaMH
THHAZ <«leHb Heleau». EnHHCTBEHHOE OrpanHYeHHE COCTOHT B TOM, 4TO
HPH H3MEHEHHH COCTOFHHA O0BbEKTa HOBOE SHAUECHHE NOJIKHO JIEXKAaTh B
YKa3aHHOM AuanasoHe (ecau y = IT, TO Y. cheAyomui = --oo),

Bmecro KoHCTPYHPOBaHES KOHKPETHOrO OGBEKTa HOBOTO THNA MOX-
HO, KaK yXe OTMeuaJoCh BHINE, CHavaja CKOHCTPYHPOBATb €aM THI,
8 IOTOM HCHOJIb30BaTh OGLEKTH STOTO THHA:

THIEL
neHb mecsna=1..31
pabouuil jeHb == A, .NT
O0BEKTH:
X :AeHb MecAna
y:paGounit neHb

HOCKOJley MHOXECTBO 3HaueHHH CKOHCTPYUPOBAHHOIO TakuM 06-

pasoM THNa KOHEYHO H YNOPAAOYEHHO, MOXKHO HCHOJb30BaTh HHKJIH

Adg Kaxaoro:

LKA YX € AeHb Mecsla BHIOJHATH ...
IHKR WYX € JeHb MeCala PEeBePC BHINOJHATH ...

Kpome Toro, cmocoGomM KOHCTPYHPOBAHHS OTPe30K MOXKHO IOJb30-
BaThCsl H NPAMO B LHKJE AAA KAXAOro:

HHKA YXx = 1..3] Bunoansrs ...

LIMKJI Yy € OH..NIT peBepc BHOOJHATH ...

NHEJI YZ € ¢0..BC BBINOJXHATD ...

3annch. Cnoco6 KOHCTPYHPOBaHHMA 3amuch [03BOJSET OOLEAHHHTB
HeCKONbKO OGDLEKTOB B OAMH, GoJiee COKHBIH: .

00BeKTH:
Aatal, pata2:sanumcr (ronm 1 Z+
Mecsi : 1..12
IeHb :1,.31 ’ ¢

JieBb HeJleJH: JeHb Hejesn)

I'patuueckn sanuch MOXHO IDEACTaBAAT: B BHAE NPAMOYIOJbe
HUKa, PasbHUTOro Ha HEKOTOPOE WHCJAO MEHBIIHX NPAMOYIOALHHKOB:

nRaral:

" rox Mecan A€Hb AeHb nené.vm'
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Kamnuit MafeHbKHH TPAMOYFOJBHHK (OH HA3HBAETCA noAeM 3anuci)
HMeeT HMs, AeHACTByOUIEe TOMLKO BHYTPH OOJBLIONC NPAMOYTOJNLHHKA
(3amucu B uemoM). C KaXIHM TakMM MaJleHbKHM TNPAMOYTOJbHHKOM
MOXHO pafoTaTh KaK ¢ OGHIYHHM OOBEKTOM, TOJARKO HaAo yxasusa-rb,
BHYTPH KaKoro GOJIbIIOTO NPSAMOYTOJNbHHKA OH HAXORUTCA}

nara2. rox := nartal. rox + 100
ecan naral. gesb =31 10 ...
€CJaM NH < fata2. aeHb HejeH < NT TO ...

Takum 06pa3oM, 3aluCb sBJSAETCH HIPOU3BOJNIBHHIM (OPMANBHBIM
ofbeaHHeHHeM KaKHX-To 00bekroB. C KaXAMM H3 STHX 00BbeKroB
MOXHO paGoraTh HesaBucumo. Kpome Toro, ojHaxo, AOMYCTHMB HEKO-
TOpHE OmepallHH HaJ 3alHCLIO B LEJOM: CPaBHEHHe Ha DPaBEHCTBO M
HEePaBeHCTBO, NPHCBAUBaHKEe H Nepefava B KadecTBE mapaMerpa:

natal ;= nara2
ecan patal = gara?2 to ...
o6paboTarh (BX: AaTal, Bux: nara2)

B kauecTBe eme OfHOrO npuMepa pabOTH C SANMHCAMH NpPHBEREM
DpOrpaMMy, KOTOpDAasi HAXOAHT NepecedueHue ABYX OTDESKOB Ha MpPAMOA:

nporpamma oTpesok (BX/BHX: A) mepeceub ¢ oTpeskoM (Bx: B)

. mano: A, B : sanuch (mauano, komen : R)|oTpesku Ha mpsamoit
. moayuurs : | B A mepeceuenue orpeskos A H B

. A. Hauajo := MakcuMyM (A. Hauano, B. nauaso)

. A. xoxer := muaumym (A. koneil, B. konen)

KOHEN NPOrpamMMsl ;

Crpykryphnl. [Ipexae ueM ABHraTbhes Janiblle, PACCMOTPHM HCHOJHH
Teneil CTek, NeK, OYepelb, CIHCOK, NOC/AeA0BATENbHOCTb, MHOMKECTBO, Has
rpyXeHHoe MHOMKeECTBO, BEKTOp, MAaTpHUAa M JHHaMHUYecKufi BekTop,
Kaxanifi U3 STHX HCHoJHuTesNel paboTaeT C KOHGUHON COBOKYIHOCTBIO
HEKOTOPHX OGbeKTOB (2/€MEHTOB) OAHOro . Toro e tuma E. Hanpa.
Mep, ecnin THD E == uenoe, TO 3T0 3HAuHT, YTO HCHOJHHTENb paGoTaer
€ KaKofi-T0 COBOKYNHOCTBIO UeAHX uucen; ecan E = pa/wer, 10 ¢ co-
BOKYMHOCTbIO 5EMEHTOB THNZ Aa/Her ® T. N. MexAy coboit mcnonmu-
TeAH PA3NMYAIOTCS TEM, KGK UMENHO OHH paboraoT ¢ szemeHTamn. Ha-
mpUMEp, H3 CTeKa SJeMeHTH MOXHO XOCTaBaTh TOJNbKO B NOpAAKe, 00-
paTHOM MOPAAKY HOMEHIEHHS MX B CTeK, a H3 OueépeAH, HaoGoOpoOT, ~—
TOJBKO B TOM NOPsKe, B KOTOPOM SJEMEHTH B Ouepelb NOMELLANHCH.
Hanee Mu GyAeM HasHBaTh 3TH COBOKYIHOCTH S/IEMEHTOB CTPYKTYpamu
M. COBOPUTb O CTPYKTYpe CTeKa HJH CTPYKType OYePeAH COOTBETCTBEHHO.

Bce nepeunc/ieHHHe BHle CTPYKTYypH, 3a HCKJIOYEHHEM BeKTOpa
B MaTPHUB, ABAKIOTCA Ounamuweckumu, T. €, YHCAO 9/ICMEHTOB. B HHX

7. CITOCOBH KOHCTPYUPOBAHHMS THUIIOB or

MOXET H3MeHATbCA B Hpoliecce paborth. HcnoaHuTeldb, ¢OOTBETCTBYIOw
wHH mo6oit JHHAMHYECKON CTPYKTYpe, HMEET NpelnucaHus

2. chenaTh MyCTHM
3. mycr/ue nycr 1aafuer

T/g CJIOBO <IyCTO® O3Hadaer CTPYKTYPY, He COAepKAIMYI0 HH OIHOro
9JieMeHTa.

Crex anementos tuna E, Cucrema npexnucaHuity

1. nauate pabory

2. coenaTh CTeK MyCTHM

3. crex nycr/cTex He mycT :Aa/est

4. nobaButh saement (BX:E) 6 cTex

5. B3ATL asement u3 crexa 8 (pbix : E)

6. BepunHa cTexa - uB

7. yHalHTb BepLIHHY CTeKka

8. xonuHTL paboty

KypcuBom moxasaHsl YacTH HMeHHM NPEANHCAHHS, KOTOPbIE MOXHO
onyckatb. Takum o6pasoM, «Crex.no6aButh (E)» <«Crek.no6aBuTb 3Jie-
merT (E)> B crex», «Crek.no6abuth 3aement (E)» u «Crex.gobaButs
{E) B crex» 03HaualT OAHO U TO xke. CTPYKTypa CTeKa B LENOM Y¥Ke

PUMHA

e O OO0 00
/ -

Puc. 7.1. Crek

sHakoMa HaMm no CrekoBoMy KaJeKyaaTopy (pash. 1). Hanomuum, uro
CTEK MOXHO NpeACTaBJATL ceGe B Buie TPyOH € ONHHM 3aNassHHHIM
KOHIIOM, Kyfa momemaioTcs «GOYOHKH»-3jdeMeHTH (pHC. 7.1},

Ilo mpexmicannio «HadaTh paGoTy» crek HaumHaer pabory, Ilocie
BHINOJIHEHHA STOrO MPEANHCAaHHA, KaK H TOCJAe NPeANHCAHHA <«CAeJaTh
NYCTHM», CTeK NYCT, T. €. He CONePXHT HH OXHOro siaemenra. Ilpen-
NHCAHASA -«OYCTH/«He MYCT» AHANHSHDYIOT, eCTh JH B CTEKe SCMEHTH,
H BHPabaTHBAIOT B KAayecTBe OTBETA COOTBETCTBYIOmee 3HAueAHe —

- An6o «aa», aH60 «HeTs. Ilpennucanua <«K06aBHTb» H <B3ATH» 'BHIOA-

HAIOTCSL B COOTBETCTBHM CO CTPYKTYPOH CTeKa: 1O NPERNHCAHHIO <B3ATHY
N3 CTeKa H3HIMAETCH 93JIeMEHT, KOTOpPHA Ona KoGaBied mHOCHASAHHM, H
€ro COCTOSIHHE NPHCBAMBAETCA (AKTHYECKOMY BHXOAHOMY MNApaMerpy.
Tlpennucanue «yXanuTh BepIIHHY» OTIHYAETCH OT NPESANHCAHHA KB3ATHM
TO/ABKO TeM, WTO COCTOfiHHE H3HMAeMOro sjeMeHTa (BEPIIHHH CTeKa)
HHKYZa He NMOMajaer, a 6e3B03BPATHO TePSAETCH.

Haxonen, samuck ::E B npeaunmcaHum <«Bepumda» ' osHauaer, 4T0
9TO TpeANHCaHHe B 3aBHCHMOCTH OT BHJA HCHOJL30B&HHA A4HbO npuni-

4 A. . Kyuinupeuko, T. B, JieGemen
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MoeT, Aubo ebipabarvieaeT SHOUYEHUE TENG E. Kak u Bcakoe Dpeamsca-
Hpe, BHpaGaTHBaCNiee SHaueRBe, BEPREAHY> MOXHO BCRONLIOBETH B
PHpAXEHHAX B B KauecTBe (PAKTHYECKOro BXOXHOrO napam‘eTpa.-Kpome
T0TO, OAHAKO, 3TO NMPEANHCAHHE MOXHO HCOJb3OBATh H B JIEBOH 4acTH
onepaTopa NPHCBAHBAHMA H B KaueCTBE BEIXOAHWX H BXOAHO-BHXOAHHX
¢$aKTHIECKHX NapaMeTpos. Hanpumep, MoxHO namucaTh «CTexBepliH-
ga := O man «Crek.BepmnHa := CTeK.BepIIHHA -+ 1».

Takum oGpasoM, sanuch «CTex.BepuimHa» MOKHO paccMaTphBaTh
Kak ofoaHauenHe AAd OOLEKTa-BePIIHHH CTeka. 3aMeTuM, 4TO IpH 5TOM
HCNOMb3YETCS KM MEHSETCS TONbKO COCTORHHE BEPUIRHM CTEKa, a2 YHCA0
oJIeMEHTOB B CTeke He haMeHsercs. ECTeCTBEHHO, YTO eCam B CTeKe HeT
SJICMEHTOB, TO NPEANHCAHMS <«B3ATb», «YAAJNATHY H «BepIIHA> npHBO-
AAT K OTKasy. )

Quepenp saementos Tyna E. Cucrema npeanHcaniu:

. HauaTh paforty

. cpenath o4epedo myCTOR

ouepeds mycra/ouepeds He MycTa : na/net
. no6aBaTh s4ement {BX :E) & xoney ouepedu

. B3ATL JACMENT U3 Hauasa o4epedu & (BHIX: E)

. Hagano o4epedu =E
YARJAHTb Hauajo ouepedu

. KOHuHTb pafoT

Ec.ru(: cTex I\I:OX{H(Z, npeaAcTaBiATh cefe B BHAS Tpy6H C ORHHM 32-
paSHEEM KOHIOM, TO OYepeab— 5TO Tpy6a ¢ ABYMs OTKPHITHIMHU KOH-=
naMy, ABHKEHHe B KOTODOH, OAHAKO, BO3MOXKHO JHlb B OAHOM Hafnpas-

aeunn (puc. 7.2).

panTe
/

Puc. 7.2. Ouepenb

O hO =

.

003 O Ul

Ouepeny #BARETCH aHANOTOM CTEK3, C Toll JHIIb PASHHUEH, a;;
Z06aBJeHHe SJIEMEHTOB DPOH3BOLMTCA B KOHEI oTeped (€a pmc.
copaBa), a BSHTb, NOCMOTPETH, MIMEHHTL HIR YRANATH MOXHO JHUIL
pauano (sa puc. 7.2 caesa). .

- Jex saemeuvos vana E. CucTeMa npeAnHcanuii:

1. sauats pabory

2. caenarh 0K IYCTHM ]

3. dex nycr/dex Be mycr i pa/ner

4. pobasurs saesment {Bx:E) B Bauajo/xonen dexa

5, B3ATH SACHMENT B3 EayaTa/KOHHI dexa 6 {sbix:E)

7. CHIOCOBH KOHCTPYMPOBAHMS THITOB [+

6. mauano/koner dexa =E

7. yaannatb Haualo/koHen Jexa

8. KoHuHTb paboTy 4

Hex sBasercs CHMGHO30M CTeKa H OuYepefH —3TO Ta Xe Tpyba €
JIByMs OTKPMTHIMH KOHUAMHM, ¢ KOTOpO#t Ha cell pa3 MOXHO paborars
¢ o0oux KoHIOB (puc. 7.3).

Targum o6pasom, eciu MW paGoraeM ¢ AEKOM TOJBKO C JIEBOTO Kpas
(¢«n06aButh B Hauado», «B3ATH W3 HaUala», <HAYANIO», ¢YAAJMTL Hada-
J0»), To (AKTHYECKH NOJyY2eTcss cTeK. AHAJIOTHYHO MBI NOJYYHM CTeK,
ecan Gynem pafoTaTh TOJBKO C NpaBOro kpad (KoHua fAexa). Iloassysice

\;auana KUHE/
ROSARMTE B Ha“anQ O O O O O ACBABUTE B KOHEW
+

B3IATH My B3ATE M3 KOHUE '
; — \

Puc. 7.3. Hek

NpeAnHCaHUAMH <N06aBUTL B KOHEN» H «B3ATb H3 HAYAJA», Mb MOXKEM
[OJIy4HTb OuepPelb, 3/IeMEHTH KOTopofi GyAyT NPOABHTAThCH CHpaBa Ha-
aepo. C MOMOIUBIO NPOTHBOTIONOXKHOA NMAPH NPEANHCAHHE MOXHO HOJY-

_YHTh O4YCPCAb, IJIEMEHTH KOTOpOﬁ JABRXYTCH CJiICBa HalNpaBo. B penon

Xe 3Ta CTPYKTypa HA3HBaeTcsd HEKOM (COKpalleHHe OT aHIVIRHACKOTO
double ended queue — ouepenb ¢ ZBYMS KOHHAMH).

MuoxectBo anementos tTMna E. Cncrema npexanncaunii
. HauaTb pabory ‘
CHeNaTh MHOMECTEO TYCTHIM
MHOJCECTE0 TYCTO/MHOIECT80 HE MyCTO : pa/mer
Ro6aBHTh daement {8X : E) 8 mroocecrso
yaanuth dsement {BX : E) us mnoxecrsa
aaement (Bx : E) npuHaiIexuT mMHOMKECTSY 1 pa/uer
. B3ATb Kaxol Hubydv 3aemenT mHomecTsa 8 (X :E)
KOHUATEH paboTy .
OTJHIHEe OT BCeX MNpPEAHAYHHX CTPYRTYP MHOXECTBO SBIAETCH

0N O U N -

<2}

. CTPYKTYDOii, 3/IeMEHTH KOTOPOX He ynopamowemH. FIpelnmcaHye <B3sThb»,

ganpuMep, BHAAET KaKOA-TO 3/JEMEHT MHOXecCTBa. BHJ /u oH n0GaBieH
NepBEIM, BTOPHIM, n-M HJIH IIOC/AELHHM, CKasaTh HeJs3d. Kak oGHuHO,
N0 MpPEANHCAHHIO <B3STh> IAEMEHT H3 MHOKECTBA 3a6Hpaerca «mare-
PHAQJIBHO®, T. €. NOCJIC STOFO HPEeANHCAHHA BIATOLO SAEMEHTA B MHOXKeE-
cree He Gyger. Tlpeanncanus <IoGaBHTb» ¥ YAZAHTH® CJAEAYCT NOHH«
MaThb B TEOPCTHKO-MHOMKECTBEHHOM CMHCAE! ecaH AQ0AB/AeMHA 3ue.
MEHT yXe OH/1 B MHOXECTBE HJH €CNH YAAJAEMOrO 3/eMeHTa B MHO-
JKeCTBE HeT, TO OTKasa H¢ BO3HHKAeT, a MHOXKECTBO HE H3MEHACTCH.

4‘
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CTpenoyKofi, PAchOJOKEHHOH B Hauale, B KOHUE HJIHM MEXLY SA€MeH-
JaMH CcnHcka (B HEPEKHAHOM KaJeHLape yKasaTesb-— 9TO MECTO, H4 KO-
TOPOM PACKPHT KaJeHAapb). )

Havsano [neMeHT a9 [nemMeHT 23a HoHey
cCnMcKa Yka3zarensn yrazartenem CNMMCKa

Hasan yKkazarens'’ Bnepeg
cnueKa

Puc. 7.5. Jll-cnucok

Mocsne npeanucanmit «HayaTh PaGoTy» M <«CLeNaTb CHHCOK NyCTHIM>

€IHCOK CTaHOBHTCH MYCTHM, T. €. He COLEPMHT snementos. Jas mycroro

COUCKa NOHATHS <«HAYaJ0» H «KOHEI» Cy-

pavano wowey  LIECTBYIOT H COBNAjAloT, a yKasaTedb pac-

€nmcka COMCKA  nono3keH OJHOBPEMEHHO M B Hauane, H

' _l ‘l’ B Keonue cnucka (pHc. 7.6).

ITo npeanucaHMIO <«IePelBHHYTb YKa-

razaens saTelb BHepel/Hasal» yKasaTesb CMELl2eT-

rcwa Csl Ha OJMH 3JIEMEHT COOTBETCTBEHHO BIE-

Puc. 7.6. Tlyctoht JI2-CNMCOK  pen (or Hayaja K KOHIY cnacka) JamGo
Hasaz (OT KOHUA K Hayauxy).

Ec/H noap3oBaThesd TOJBKO TNpPEANHCAHHAMH «10BaBHTb» /«B3ATb>/

«9/IeMEHT»/<yAAMHTb», @ CaM yKasaTteab He JBHraTb, TO HacTH CIHCKA

A0 yKasaTells M 3a yKasaTe/eM NpeLCTaBisioT coGoi noamke aHajory

cTeKoB (pHC. 7.7).

HaCTbh CNMCKa ykazarens HACTL CNUCKa
AD yKasarvenn cCnHucKa 3a yxa3sarvenem

Puc. 7.7

" Haapanue CHHCKA «JMHEAHBU JBYHANpaBJeHHH» O3HAUAET, UTO SJe-
MEHTH COHCKa YOOPAAOUEHH JHHERHO, a YyKasaTelb MOXHO ABUTATbL N

BHepesl, H Hasap. -
J1-cnucok saementos THna E. Cucrema mpeflHCaHAM:
1. HavaTh pabory
2. clieNaTh CAUCOK DYCTHM

3. Cnucox myCT/cnucox He myct { pajder
4. YCTAHOBUTb YKA30TEAb B HAYANO CAUCKA
b. yxasareib B KOHLE CNUCKA ¢ pa/uer

6. nepedeunyro yKasareAb CRUCKA BIiepell
7. RoGaBATb 91ement {8X ; E) 3a yxasaresem Cnucka
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8. B3ATL ssement cnucka 3a ykasaresem 8 {suix : E)

9. sAeMeHT cnucKka 3a ykasaTenem “E

10. ynaJuTb 34EMEHT CRUCKA 38 YKA3ATEACHM

1. koHuuTb paboty

JI1-CnHCOK — JIHHEHHK OJHOHANIPABJIEHHBI CIHCOK ~— OTJHYAEICA OF
JI2-cnucka TeM, 4TO OH OGecneuHBAET NOCAGHOBATENLHHA NPOCMOTP 3Je
MEHTOB CHHCKA TOABKO OT Hauala K
KoHLy (BcTaTh B HayaJo, NoKa He B
KoHlle mepeABHHYTb Bmepen). IlepeaBu-

HYTb yKa3aTeJb Ha3aj Hemb3s. Kpowme 1 2 3
toro, B Jll-cmicke paGoraThb (Z06GaB-  Puc. 7.8. BexTop ¢ uHieKcos
aATb/6paTh [HOAYHATL /MEHATH [ yAAAATD mana .. 3

;3JIEMBHTH) MOXKHO TOJIBKO 3a yKasaTe-

JieM, T. €. BhepelH No xony AsuxeHusa. OOpasHo rosops, B JIl-crucke
TOMBKO OflHA «CTODOHA» YKA3aTeds SBJIAETCH AKTHBHOH.

Bekrop saementos THna E c muaexcom tHma HW. CuHcreMma npege
MACAHRMH;

I, navate paboty
2. aaement sexropa ¢ undexcom (x: U) «E
3. xoHuute patory

Bekrop mpeactaBaser co0Ofl COBOKYNMHOCTb 3JemMenToB THna B,
«pOHYMEpOBaHHYIO» 3HaueHHAMH THHa M (HoMep snemenra HasbiBaeTca
ero undexcom). Ha puc. 7.8 uao6paxen Bexrop mpu U =1 .. 3.

MuoxecTBo 3Haueruit THna Y pomxHo ObTh KoHeyHo: TAm U aoa-
®eH OHTbL G0 paBen Aa/mer, AHGO 3aJaH nepedAcaenHeM, Ju6O TOIYs
YeH KaK OTPe30K H3 AHcKkperHoro Tthma. Hanpamep, Ha puc. 7.9 H3oOpa-
xkeH BekTop npu W = mepeuncaenue (nH, 8T, cp, 4T, 0T, 6, BC),

n BT cP HT nr ce - ]

Puc. 7.9. BexkTop ¢ HHAGKCOM THNA <«IeHb HEJCNH¥

Tlocne mpeanucanus «HauaTb paGoTy» BCe SEMEHTH BEKTOPA ‘Cymie-
CTBYIOT M BCE MMEIOT COCTOsHHe Reonp. C NOMOMbIO NMPEATHCAHHS <3Je-
MEHT BEKTOpa C HMHAEKCOM {u)» MOXKHO pafoTaTh € JIOGHIM 3NEeMEHTOM
BEKTOP&, HCHOML3YyA €ro HHAEKC. ECJHH HCHOJHHTENbL HMeeT HMA <BeK-
TOp», TO BMECTO «BEKTOp.5JieMEHT BEKTOPa ¢ HHAEKCOM (H)» MOXHO
COKpAUIEHHO HHCaTh «BexTop (u)», Hanpumep, MOXHO HanHcaTb

BekTop (mH) i=
BeKTOp (Bc) :== BeKkTOp (C6)

T IL
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Marpnua aaemenTos THna E ¢ nnnexcamn THnma M1, H2 Cucrema
npeanuéanmii:

1. pavartb pabory .

2. asemMent marpuyst ¢ undexcamu {sx: Hl, A2) “E

3. KoHuuTh paboty

Martpuna sBJseTcs TMONHHM aHAJOTOM BeKTOpa € TOR JHwb paslm-
rell, yTo MHAEKCOB y Hee nBa. COOTBETCTBEHHO NPEACTABJATL MATPHLY

Pue, 7.10. Marpunma ¢ HHOEKCaMH THIA
i 2 = 1..2,1..3

Haj0 He B BHJe JIHHeAHOA NOCAENOBATEJIbHOCTH SAEMEHTOB, &8 B BHAE
BpAMOYToabHO# Tabauuu (pre. 7.10).
Hunamuuecknll Bexrop siementros THna E. CHcreMa Dpeanucanuii:

1. Hasath paGoTy

2. caenath 8eKTOp NYCTHIM

3. 6exTOp TMyCT/8exTOp He WYCT 1 pa/Her
4. YHCJIO 34EMERTO8 BEKTOPA s Z4+
5. noGaButb 34ementr (BX : E) 8 roney sexropa

6. YNaJHTD 9AEMEHT U3 KOHUQ 6eKTOPa
7. saement sexropa ¢ undexcom {Bx:H) <E
8. xoHuuTH pabory
. JluHaMyuyecKHfi BeKTOp OTJIHYaeTcsi OF OOWYHOTO TOJILKO TeM, UTO
a) MHIAEKC y Hero MeHsfeTcs Bcerfia oT 1 1o uHCIa 97eMeHTOB B
BEKTOpE} '
6) UHCJAO 3/1eMEHTOB B BEKTODe MOKET AHHAMHYECKH (T. €. B mpo-
mecce paGoOTEI) H3MEHATBCA.

Mocne «nayate paboTys, Kak H NOCHE «CAEHATb BEKTOP NYCTHM»,

IHHAMAYECKRA BEKTOp LYCT, T. €. He COJCPXKHT HH OLHOTO 3JEMEHTa.
Tpennncanns «R06aBHTb> M «YAANHTb» NOGABJMIOT WK YHAJSIOT 3ie-
MeHT B KOHIe BEKTOpa (T.e. COpaBa, eCAH PHCOBAThH BeKTop B nopsaxe
BO3pacTaHHA KHIEKCOB).

! CTPYKTYpHl KaK CHOCOGH . KOHCTPYHPOBAHHS HMCIOJHHATENEH, Hepe-
YHCJEHHHE BHIE CTPYKTYPH #BAAIOTCA He KOHKDETHHIMH HCHOJIHHTE-
JAAMH, a cnocoGamu MX KoHCTpyHpoBanms. Iloabaysch sTHMH cnoco6a-
MH, MOXHO CKOHCTDYHPOBaTb, HampHMep, HCHOJNHHTeNeH «CTEK CHM-
BOJIOB®, «CTeK HeJHX UHCeJN», «CTeK 3JEMEHTOB THNZ JA/HET> u T. I
Takoe KOHCTPYHPOBAHHE 3alHCHBACTCA B BHIE

HCMOJHHTEADL A ! CTEK 3.4eMEeNTO08 TUnd S
HMCHOJHHTEAL B : cTek gqemenros runa Z
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Kypensom nokasanm wacrs, Koropue MOXHO onyckarb. Hanpumep, Mox-
 HO HamHCaTb <MCHOJHHTEAb A: cTeK S».

Hcnoabsosatne CKOHCTPYHPOBAHHBIX TaKHM o6pasoM HCHOJHHTEAeR
BHueM He- OTVMYaeTcs OT HCHOMB3OBAHHSA JIOGHX APYFHX HCHOJHHTeNed,
Hanpuwmep, Mu Moxen HamHcaTh

A. noGasuts (Bx: ” ") B CTeK
. A. Bepmmna =" "

B. Bepmuna := B. Bepmuna + 1

ecam B. cTek mycr 1O ...

CTpyKTYpn Kak cmoco6ul KOHCTPYHPOBAHHA 06hexros. Onucannug
BHIIE CTPYKTYPH MOXHO DacCMaTPHBATb H KaK CHOCOGH KOHCTDYHDO-
BaHHA OGBEKTOB (MHOXKECTBO COCTOSIHHH M ONEDAIHH 3a]2I0TCH CeMaHe
THKOA M CHCTeMOM NpeAnHcaHHl CoOTBeTCTBYIOLIeH CTpyKTypH). Hanps~
Mep, MOXKHO HamHCaThb

06bexTH;

C  : crex saemenros Tuna R

O : ouepens ssemenros runa Z--

R3 : BexTop saemenros Tuna R ¢ undexcom (1..3)
M : mHOoXecTBO 24emMenros runa Z--

MY : mHokecTBO saemenros runa Z+ ¢ Harpysko#t runa R

KypcusoM noxasann wactH, KOTOpHe MOMKHO ONyCKaTh, T. e. MOXKHO,
HanpuMep, nHcath «R3 : Bektop R(1 .. 3)». .

Hcnonb3oBanne  CKOHCTPYHPOBAHHHX TaKuM 06pasoM oGbekTon
HNPAKTHYECKH HHYEM HE OTJHYAETCS OT HCNOJb3OBAHHA COOTBETCTBYIOMHX
HCHoJHHTENeH, MH TakXe MoXeM nHcaTb

C. Bepuiuna := C. pepmuna -} 1

ecan C. crek nycr 10 ...

R3(1):=3.14
HT I

PasHuLa COCTORT JHIIB B TOM, YTO HCHONHHTENH II062JbHH — OHE
CYHIeCTBYIOT Bce BpeMs OT HayaJa Jo KOHIa pa6o1‘u ¢ HCHONHHTeNEeM
H HX MOXHO HCNIOJb30BAaTh NOBCIOLAY B NPOTPaMMe, a OGBEKTH JOKAMH-
S0BAHH BHYTPHM TOA IPOTPAMMH WJIH HCTOJHHTeAs X, Il OHH ONHCAHLL
Jona.m:Hocn O00bEKTOB, KaK ML 3Haew, Haji0 HOHHMAThL ABOSKO:

a) N0 TEKCTY ~— HX HeJb3AA HCHOMB3OBATH BHE X; . \

6) 1m0 BpeMeHH CyHECTBOBAHHA — OHH He CYMIECTBYIOT BHe neproja
OT Hayala 20 KoHla paboTH X.

ViMeHHO 9THM M OTNMuAIOTCH OGBEKTH OT HCHONHHTeJef. ‘Buecro
moGoro o6bexta A Tuna T MOXHO HCHOJb3OBATH MCMOMHHUTENS A THOA
T, n npu sToM pasHHma Gyaer TOMbKO B BOHpPOCAX JI0KAIH3ALHH.

3ameuanue. CIPYKTYPH KaK cnocoGH KOHCTPYHPOBaHHS 06D
€KTOB H HCHOIBHTE/NEH NPUMEHUMB He TOJILKO K.DPSAONpenenieHANM, HO
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B K CKOHCTPYHpORaHHHM OObeKTam & THnaM. Moxno, Hanpumep,
CKOHCTPYHDOBATDL CTEK, SJIEMEHTAME KOTOPOTO SBJISIOTCA NOCICHOBATE/be
BOCTH CHMBOJIOB, HJIH /lalKe PacCMOTPeTh MHOMECTBO TaKHX CTekoB. Oa-

B2KO B ITOA KHHr¢ TaKHE <CTPYKTYPH CTPYKTYp» HCHOAB3OBATHCA HE

6yAyT — MH OTPAaHHUHMCH JHUIb CTPYKTYPAMH, COCTOAINHMH H3 OODBeK-
TOB NPOCTHX THIOB.

Heckoabko npumepos mporpamm.
naporpaMMa HHBEPTHPOBaHEEe HOC/AefOBaTeNbEOCTH (BX/BhX: IT)

. RAHO : I1 : nocaeposarensnocTs snemenro THna E
. noayaars : | B I1 0opsnok snemMeHTOB H3MEHER Ha IPOTHBOHOJIOXKHMIA
. o6bexTHl ¢

. C : crex saemenron THna E

. C. nauats pabory .

. IL Berats B Havano moclefoBaTeNbHOCTH

. n#HKX noka Il ectb HenpouHTaHENE 97EMEHTH BHINOJIHATH
. « [II. mpouecTs ouepesHofl sneMeHT B (BHX: €)

. . C. go6aBnTs saeMeHT (EX: ) B CTeK

. KOHem IHKJA

. [I1 cpenaTs mocaefoBaTeLHOCTH HYCTOM

. nouka moka C. cTek He NIyCT BHNOMHMSATH

.« C. B3dTp slieMeHT M3 cTeKa B (BHIX: €)

.+ IL no6aeuth anement {BX: €) B HOHeH, NOCNENOBATENLHOCTH
.. KoOHen WmHMEJA :

.. C. komunTh pabory

KOHel RPOrpaMmu

pporpamma cxaTse npoGejos (ex/sex: C)

+ AAHO : C : JI2-CHHCOK 3/eMEHTOB THNA CHMBOX

. mosiyqurs : | B C Kaxnasd rpynna mOApaA HAYWHX NpOGeETIoB 3ame-
. | Hena ma opum mpoGea
« KOHCTaHTH:
. mnpofen==”

.

4

o ———

. ecan C. CIIHCOK NycT TO HAYEro HE AeAaTh HRHAUE

. . C. ycTanosuTs yKasaTexb B Ha4alo CIuCKa

. « C. nepensunyTh yKasaTelb BHEPER

« . nugx moka C. yKasaTeab He B KOHIE CUHCK2 BHMOMHATH
.+ . ecam C. s;neMeHT CHHCKZ O yKa3aTesas==npoben H
o .+ e e C. sneMeHT cmucKa 3a yKasaTesJeM = npoGel
A

+ « '« « C.yranurts s/SMEHT CHHCKa 3a yxasareseM

e o o o HHAYC
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« « « « C. DepermunyTs ykasarenn Buepen,

« + « KOHER ecxH
« ¢ KOHCH RMHKAR
+ KOHEN ecam
KOHEN nporpaMmu

nporpaMma KoppekTHpoBKa (Bx/BHX: II, Bx: x : R)

« Hado :II: nocaegoBareannocTs snemenros Tama R,

« mOXywHTH : | B mocaenoBaTeabHOCTH IT Bee SaeMeHTH, Mebmme %
o | samenenn Ha x °

« m————e—m

« IL Berate B Hagado mnocaefoBaTeqbHOCTH

o WHKN HAB: | Bce MeHbLIHE X S/EMEHTH NpPOYHTAHHOR Hacth [T
o o | samenenn Ha x

o o+ boka IL ecTs HeNpOUHTAHHHE 9JEMEHTH

« « BHNOXHATH

« .« ecad Il ouepennof saemenT < X TO

o o« o IL ouepennodt snement:=x

« o« KOHEN eCaH '

« o IL nponycruth ouepennoit saement

. KOHeN NAKJA

EOHENl nporpaMmul - .

wporpamma B nocjezopateapHocts {Bx: IT) ecte (Bx:e0) ! ma/mer
. mano  : IT: mocmenomateinHoCTh SaeMeHTOR THNA E,

. e : E

y HOAYUNTH: | o1Ber == (e0 = II)

o m———————

« [IL Bcrate B Hauajo mocJaesoBaTeNbHOCTH .
e OTBET :== HeT

o nmxa noxa Il ecTh menpounTanmhe S/EMEHTH M OTBeT == Her
e o BHOOXHATH :

o o orser:= (Il ouepenuoil sneMenT == e0)

e o+ - IL mponyctuth ouepennoft saement

. KOHEN DEKAA ’ -

KoHeN mporpaMMu

Luxan pas kaxporo. Ilpy paGore co cTpykTypaMu wacro BO3HY»
KaeT HeoOXOABMOCTb nepebpaTh BCe BJEMEHTH CTPYKTYPH, HJH Depe»
Gpath HX 1O HaCTyNJeHHs KaKOro-To yc/ioBmg, Jlas opranmsanuu TaKkug
nepe6opoB B HCHOJb3YEMOM HaMB f3LKe UPOrpaMMupQBaBHs €CTh Cnes
UBaJbHHE KOHCTPYKUBH = WHKNH AN KAKAQIO, ~= O KQTOPHX MH yHOs
MpHann B pash. 2. Hampumep, mpusesennyio pume UpQrpaMMy <«HE-
BEPTHPOBaHME NOCICAOBATENLHOCTH® C LOMOMIBIO UHKJIQB JAS KaXAOFG
MOXHQ 3anHCaTh 7akK: ;
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BpOrpaMMA HHBEPTHDPOBAHHE NOCJEHOBATENbHOCTH (BX/BRIX: I

‘« AAHO : II: mocaexoBaTEALHOCTL SaementoB THmA E .

. noaysurb : | B 1 nopsnoK saeMeHTOB H3MEHeH Ha HPOTHBOMOJOKHHA
o OOBEKTH

. C : crek aaemenron tuna E

. m—————
. C. nauatb pabory

. [IL Bcrath B Hayano MOCAENOBATENBHOCTH

.. nuEa V e ez HenpounTaHHOA wacru IT BHNOJANATE

« . C. no6aputb saeMeHT (BX: &) B CTeK

. 'KOHEIl HHKJAQ

. IL cmenars mocneépoBaTeNbHOCTb MyCTOMH

. 1nHka Ve & creka C BHNOAHATH .

. . Il nobaButh sneMeHT (BX: €) B KOHeL HOCJAeZOBATENbHOCTH
. KOHEN HHuKJA g

o C. KoHunth paGory

KOHEI[ NPOrpamMMsl

O6mas ¢opMa HHKJOB AJAA KaKJHOT0 H 9KBHBAJEHTHHE HM dpar-
MEHTH DOPOrpaMM C HUCNOJB30BAHHEM IHKJIOB MOKA NpPHBEAeHH B
Taba. 7.1.

] TonyXKHUPHEHM KYpCHBOM BHJE/eHH YacTH, KOTOpble MOXHO ony-
ckats. O6paTHTe BHHMaHHe, YTO:

a) nepeGop a/7eMEHTOB [POHCXOAHT B COOTBETCTBHH €O CTPYKTYpO#,
7.e. B MOCJIENOBATENLHOCTH MEPEGHPAIOTCH TOJBKO HENPOUHTAHHHE e~
MEHTH; M3 CTeKa, OUepeiH H AeKa 3JeMeHTH NpH mepeGope H3HMAIOTCA.
npu nepeGope SAEMEHTOB MHOXeCTBA HX NOPAJAOK HeONMpeXesieH W T. H.;

6) AN BEKTOPOB H MATpHI HET HHKJIOB, NepeGHpalOHX 3JeMeH-
TH, — NPH HEOOGXOAMMOCTH Hafo mepeGHpaTh HMHAEKCH («Aas Kaxporo H
B8 Umnun.Hmaxer);

B) B TeJie HUKAA <A Kaxpaoro e U3 X» e ABJfercs oGosuaqeﬂueu
AJiA [OCTYNHOTO 3JeMeHTa CTPYKTYpH X (Hampumep, AJisi OUEPENHQro
SAEMEHTa HOC/eA0BATENLHOCTH, SJIEMEeHTa CNHCKAa A0 HJAH 3a yKasaTe-
JieM, BePIIHHHL CTeKa H mp.).

IporpammMy «KOppeKTHPOBKAa» MOXXHO, HANDHMED, 3alHCATh TAKI
nporpaMma KoppekTuposka (Bx/Bmix: IT, Bx:x: R)

+ HA2HO : II : nocaenosaTeibHOCTs 85XeMEHTOB THna R
. noayuurs : | B nociemopaTenbHocTH IT Bce SJeMEHTHI,
| MeHburme X, saMeHeHH Ha X

0 e

. I Bcrath B mauano riocnenoaa’renbﬂoc'm

. nEKA Ve < senpountannoik wacta [1 BuInoansars
« €CHAH e< X TO €:== X KOHel ecam"

. KOHeN uHKAa

KOHEl nporpaMmal

7. CITOCOBH KOHCTPYUPOBAHUS TUIOB
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Ta6auna 7.1

AUKA YesScmexka X BRNOJHATL Oefdcrsuc(e) KOHER MUEJAA =
BAKA noxa X. cTex He OyCT BHINOJHATH
. @eficrue (X. BepmuHa)
« X.ynanuth BepIIRHY CTEKa
KOHEI MHKJaa

nuka Yesoxepedu X BHnoanuTb OelicToue(c) KOHEN MUK ===
NEKS noka X.ovepeib He NYcTa BHOOAHRTH
. Oeficreue (X.Havano)

R . X.yRaJddTb HAYaJNO OYEPerH
KOHER HHKIA

HHKN Ye=Hauvana dexa X BHNOJAHSTDH OgiicToue(e) KOHED, MUKRAR ==
HHEA noxa X.AeX Me NYCT BHINOJHSTD
'« Oeiicroue (X.Havano)
» X.ynaaaTe HavaJo jieKa
KOHeN IMuxJaa

NBKX YeesKonna dexa X BHNoaEaTh Jdedicrsue(e) KOHER LAKAA =
HEKA moka X.QeK He MyCT BHOOMKATH
« deficraue (X.KoHel)
« X.ynanauTb KOHel pmeKka
KoHel UHKaa

DHEJ YeSHenpouumaniold wacma nocaedosamesdvnocru X
BHNOJIARTH JelicToue(e) KoHel MAKAA ==
BHEKA noka X.ecThb HeHpPOUYATAHHEE SJHeMEHTH BRIOABATY
. Oeitcreue (X.ovepenHoft saeMenT)
+ X.NponycTuTh odepesHORN SJAeMEHT
KoHen HAKJIA -

nEKA Yesxdacmu cnucka X sa yrasamenes
BHLOMAATh OcdeTsuci{e) KoHen MUEAL ===
DHKA NOKa X.yKasareJb HE B KOHUE CHHCK3 BHINOJHSTD
. Oeficraue (X.sAeMenT cuucKa 33 yKasaTéiem)
. X.NepeaBHHYTbH yKa3aTelb CIHCKA BHepes,
KOHeR DHKJa o

nHKJ YeSuacmu cnucka X po yxasameas
BHOOAHATH JelicTouel(e) KOonel NHKIEZ ==
HHKJ HDOKa X.yxaaa're.'lb He B Hadaje CIHCKA BNIOOJAHATDH
. Oeflcteue (X.sneMeHT cOHCKA RO yKasaTeasd) -
. X. TepeABAHYTh yxasa-re.ub cnucKa Hasan
KOHeH HMWKJIa

WHKA VeSMRONCecmea X punosnfirs Oeilicrousc(e) KoHel REKAY = s
Y:=X | Y570 eme ofHo, BCMOMOTATe/IbBHOE MHQKECTRQ,
| KoTopoe HyxHO FOA0K0 RAR OGBACHEHAA CMEENA
| mukna YeeMaomecTsa.
AUEJA BOKA Y.MHOXeCTRO He NYCTO Bunonﬂnﬂ-
. Y.B3ATb KaKoil Hu6yab SaeMEHT B (BHIX:E)
. Oeiicraue (&)
KOoHen HEKA3




110 . WL 1. HAYAJIA MTPOTPAMMHMPOBAHHS

Ta6nanra 72

nuKa Yes=cmexa X moka ycaosue(e)
BHIOJHATE OJeldcrouele) XOHEN MHEAA ==
RHKA noka X.cTek He HYCT B ycs08ue (X.BepmHHa) BHOONHITH
« Oeficreue (X.sepmuna)
» X.yZaluTh BepIIHHY CTEKA
KOHen RBKJA

RKAEN Ye=ouepedn X noxa ycaosuele)

BHIOMHATH JedcTsue(e) KOHEN NUKIA mxs’

B RAKX noxa X.ouepeidh He UYCTA H YCA0sue(e) BHIOIHSTH
« Oedicraue (X.maxanod '
» X.yZaaaTh Hagajlo ovepenn
KOHel HHKaa

AKX Yepayana dera X MoK yeaodue(e)
BUNONHATD JelcTane(e) KOHER RUKIA o= =
neEa Doka X.neK Be HycT B geaosuele) BMIOANNTS
« Oeiicreue (X.Havano)
+ X.ynanaTh Madano jneKa
EOHEI{ NEKA]

NHKA YeckoHna dexa X noka yc.aoaueie)
BHIOAHATS O2dcToue(e) KoHeR NEEIR ==
nuEA noxa X.nek He OycT H yc.aaaue(e) nunonnns
« Oeificreue (X.Konem)
« X.YAAJuTh KOHEL KeKa
KOHel, DHKAA

UHEN VeSHenpotumannold sacmu nocaedosamervriocms X
nOKa }caosuele) BHuoaaaTh Jedcrayue(e) KoNen NMKIRA ===
IHKA noKd X.ecTh HEMPOUMTAHRHE SNAEMEHTH H
. yeaocsue(X.ouepenaoil saeMeHT)
+ BHUOJXEATH
« Oelficreue (X.ouepenHoR sieMeHT)
~ + X.HpORYCTRTh oUepeAHOf saeMeuT
KOHER DHKJA

naKx Ve e wacmen cnucna X a8 yKasamenem nOXa ycaosueley
BHOOMNRYS OeldcTeluele) XOHEN RW) -

NUEA noks X.yxasareAb He B KOHIE CHHCKA B

. yeaoeue(X . SNEMEHT COHCKA Sa YKasarTeJeM)

+ BHIOOJIHATH )

« OclicTeue (X,seMenT cuxcKa 5a YKasareljieMm)

o X.nepefBHHYTH YKE38TEXh CHHCKA BHEPER

KORel LIUKJa

7. €NIOCOBbl KOHCTPYHPOBAHHSI TUIIOB 11

AN . ' Tacanua 7.2 (npodosnerus)

KA YeSuacms cnucka X Ro YKa3amean noka ycaosuele)
BHBOARSTD JedlcToue(e) KOHEN RUENA w= =
nEXa Dok3 X,yKasareah He B Hauane CRHCKA ¥
. yuoeue(x.sneuem- CHHECKa RO YKasarens)
+ BMEOAENTH ’
» Oeflcreue (X.sneMeHT cnucka R0 yKasaTeas)
., X.OepeABRHYTb yKasaTeJb ¢nucKa Hasax
KoHell MuKAa

NUEI Yes=MRoNCecmsa X noka ycaosue(e)
BuHNOAHATH JeficToue(e) KOHEN NHKJA === )
Y:=X { Y~5T0 eme oAHO, BCHOMOTATENLHOE MHOXKECTEO,
| RoTopoe HyXHO rOAbKO AAS OOBACHEHHR CMHICAA
| ppxna YeeMHOXECTBA.
HUKA NOKA Y.MHOXECTBO He NYCTO BHNOAHATH
« Y.p3aTh KaKoft HHGYAb 3JIEMEHT B (BHX:e)
o eCAM He yca0sue(e) TO BHXOA HS LUKAA XOHel ecnd
. Oeciicrsue(e)
EOHEeN NHKJA

Han Beex CIPYRTYp CYWECTBYIOT TaKKe IHKAH AAS KaXporo —
HOKa, uepe6npaxomne sJieMEHTH JIAIHbL 2O TeX nop, fI0Ka HCTHHHO HEKO-
Topoe yciaosue (rabnm. 7.2).

Hanpumep, nporpaMMy aHaiHsa HajaHuus sieMenta €0 B OOCAEN0«
BaTeNbHOCTH C HCHOJB30BAHHEM NHKJAA «AAA KAXAOro — MOKA» MOXHO
samHcaTb TaK:

mporpaMma B nocaeposareibnoct (Bx: IT) ects {Bx: €0) ¢ ma/mer
. AaHO : I1 : mocaexosareapHocTh snemenToB THOA E,

. e0 :'E

. moayunth: | orBer == (e0 = II)

. IL BcraTh B Hadaj0 MOCASAOBATENBHOCTH

. OTBET := HET

. nuka Ve & Henpounransoi gacta I1 DOKA OTBET = HET
+ o BHHOJHATH

. o oOTBer:= (x=¢0)

. KOHel IHKJa

EKOHEN OporpaMMM

3ANIAUM M YTIPAJKHEHHS

1, Hanumuare DporpaMmy, EOTOpas onpeAeiseT DRPHHALJIEKHOCTDH
wouxn (Bx:t:R) oTpesky {(Bx2A), rae A: samuch (Hauano, Konen: R).
Bo Bcex cneAylOMEX 3ajauax pPaspeilacTCA HCOO/AB30BATH TOMBKO
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¥e 0GBEKTH-CTPYKTYPH, KOTOpHe (HrypuUpylT B yC/AOBHH 3ajauH. Kpo-
Me CTPYKTYP paspeiuaercss HCHOJb30BaTh MPOH3BOJIbHOE KOMHYECTBO 00b~
eXTOB NPOCTHIX THNOB (He CTPYKTYp). Mrak, HanHmuTe CAEAYIOINL
BPOrpaMMHL

2

&

nporpaMma yAajiHMTh OTPHILaTeJbHHE SJIEMeHTH oYepean (Bx/Buxs O
. HAaHO : O : ouepeas aaemeuroB THNa R

. noayuHrb: | u3 ouepeau O yaaJeHH OTpHILaTe/NbHHE SMeMenTs
+ o6nexTnt : Ol': ouepexnp saemenroB ThHna R

nporpamma B feke (Bx: JI) coBO NmepeBepTHII : Aa/HeT
. A3HO : I : nex cHMBOJOB .

. NOAY4YHTh: | OTBeT==(B feKe OHIO CJIOBO-NePeBEPTHILL),
. A. mex nycr

nporpaMma nepeceueHse MHoxecTB (BX: A, B, sux: C)
. Aamo - : A, B ; MHOXecTBO 3MemeHTOR Tdna E
. noayuurb: C : mHoxecTBO 9jementoB Thna E | C=ANB

nporpaMma obbequHenne MHOXecTB (BX: A, B, mux: C)
. HaHO : A, B : MmHOKkecTBO 9iemenToB THNA E + .
. noayuarb: C : MHoxecTBO anementoB THna E | C=A(B

mporpaMMa pasHOCTh MHOXecTs (Bx: A, B, Bux: C)
. A3HO : A, B : MmHOXecTBO 3aeMeHTOB THna E
. noayguth: C : MHOKecTBO aiementos THRa E | C=A\ B

HPOrpaMMa CHMMETPHUECKAas PasHOCTh MHOxecTB (BX: A, B, Bux:C)

« HAAHO : A, B : mHOXecTBO 3XeMeHTOR THna E
. noayuurs; C : mHoxecTBo saemenros tHma E | C= AAB
. - | AAB=(AUB)\(AN1B)=(ANB)U(B\ A)

o mm—————
nporpamMma yBennqm'b TpeTHR S/MeMeHT (nx/nux. IT) na epnunuy
« ARHO : IT : mocaenoBaTeALHOCTD 9MeMeHTOB THmA R

» moayurrb: | B IT TpeTuii snemenT yBeanuen Ha 1

@ o o v o st

. mporpaMma causauxe ynopsaxouenuux (sx: ITl, I12) B (Bbix: [13)

. AaHo : I11, TI2 : nocAeqoBATEeABHOCTH SAEMEHTOB Tuna E
. | mocaenosatensuocty I11 u I12 ne y6uiBaioT
. moayunrh: [13 : nocaenoBareabHocTb 9neMentoB Tuina E

. ) | 113 cocroutr ua saementos I11 u I12 (¢ yverom

. | KPATHOCTH) H HE yOmBaeT

10.

11

12

13

14.

15,

16.

17.

8. MHAYKTUBHOE BBIYUCJIEHUE ®YHKUMMA 113

HPOrpaMMa cyMMa sJeMeHTOB NochefoBaTeasbwoctd (8x: II) : R

. HaHO : I1 : mocaexomarenpHocTs sieMentoB Tama R

. MOAyYHTH: | OTBET == CyMMa SAeMEHTOB mociegosaTensHocrd [T
" e e -

NpPOrpamMma NpousBe/ieHHe 3J1eMeHTOB nocaenosateasndera (sx: IT: R
. BaHo : I1.: nocaexoraTeansocTs 9deMenTOBR TRNA R

. NmOAyuHTb: | OTBET == Mpou3Befenne saementon I1

nporpaMma yualHTh OTPHUATeJbHHE 3JeMeHTH cnHcka (Bx/sux: C)
. BaHo : C : Jll-cnHcok saemenroB THna R
. moxyunTh: | u3 cnucka C ygajsensl Bce OTPUHATEJbHHE 5/ACMEHTH

nporpamMma uncao cios B cuucke (8x: C) : Z 4

. nauo 1 C : JI2-COHCOK 3J€MERTOB THRAR CHMBOJ

. mONy9HTB: | OTBET ==uHCJIO CNOB B cmucke C.

. | CnosoM HasmBaerTca MaKcHMajibHaf IPYHAa NMOAPAA
. _ | Baymux cHMBOJIOB, He cofxepxXaiias HPOGeNOB

nporpaMma cyMMa BeKTOpoB (BX: a,b,BhiX:cC)
. HaHo : a,b: Bextop R (1..makcunn)
. moxyuars: ¢ : Bextop R(l..makcuun) | c=a+b

PPOTrPAMMA CKAJADHOE NMpOH3BeAeHHe BekTopon (Bx: a,b) : R
. naso . : a,b : Bexrop R(l..makcuuz)
. mOayudTh: | OTBET == CKaaApHoe npousmeaeane (a,b)

nporpaMmMa JAOMHOXHTL MaTpuiy (BX/BHX: a) Ha uucao (x: x: R)
. HAaHo :a: marpaya R(1..n,1..m)
. DOAY4HTB: | 2 ; ==X#%a

nporpamMma npoussejeHHe MaTpuy (BX: a,b,BHX: C)
. KaHo :a: marpuna R(1l..n,1..k),

. b : matpuna R (1..k,1..m).

. UOMYUHTH: € I Marpnna R(i..n,1..m) | c=ash

8. MunykTHBHOE BhMHCAeHHE DYHKUMA
Ha NPOCTPAHCTBE HOCAEAOBATENLHOCTEHR

21oT paspen COCTOMT M3 ABYX 4acTedl — TeOPeTHYECKOH M NpPAKTHe

qeckoil, Jag npuMenenns maTepHasa pasieia Ha NPAKTHKe M3 TeOpeTH.
HecKoil 4aCTH HYXKHH TOJbkO (opmyauposku. JlokasatelncTBa npuBe.
OeHH AJs NOJHOTH KapTHHbl H MOryT ObiTb ONYINEHB,
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Maremaruka. OGosnauenna. Hyem »

X — npoussoabuuf aApasur, T, €. KaKoe-TO KOHEUHOS HAH Gecs
KOHEuHOoe MHOMXECTRO, HADPHMEP MHOXeCTBO OyKB PYCCKOro s3HKa HiH
MHOKECTBO RefICTBHTENbHHX YHCEJ; S )

Q(X) naa mpocro Q ~= NPOCTPAHCTBO ‘BCEX KOHEUHHX ~HOCAEL0BA«
TeabHocTedl Hap X, 1. €. Q={x%...xg neZ+ ,xeX Vie l..n};

A —nycTas mocnea0BaTeNBHOCTb, He COAEDKAMAs HH OHOTO Sue-
MenTa (A = Q);

Qk(X), nnu npocto Qk, — NPOCTPAHCTBO KOHEUHHX HOCJELOBATE/be
Hocred AMmHM He Menee k, T. . Qk ={x/X; .,, Xa: n =k, x, € X}; 1a-
KHM 06pa3om,

R=20025Q01502>,..

¥ QsX - Q — onepanus mobasaenus (nonncHBanusg) aJeMeHTa B
KOHELl NOCHCAOBATENLHOCTH, T. € X)X3 ... Xn*X == XiXs ,.. XgX, A%X = X
H T. I.; OIEpauHA « €CTECTBEHHO cyxaerca Ha Qk Vk.

Kpowme Toro, 6yneM noassosatscs CTaHAAPTHHMH MaTeMaTHYECKHMH
0603HaYEHHSIMH: -

1dm — ToxaecTeenHoe oTOGpakenne NPOH3BOJILHOTO MHOXecTBa M
BeeOn: ldy(x) =x VxeM,

N — mHoxecTBO HaTypanbHMX umces,

Z-- — MHOKECTBO HEOTPHIATENBHHX LEJHX qgcel,

Z — MHOXeCTBO LEJHX YHCeN,

R—i:'—-m-xox(ecmo HEOTPHUATENLRHX ACACTBHTEALHHX YHCE,

R — MuoxecrBo peficTenTeNmmENX wHCe,

Yepes N, Z+ n 1. A Gyrem 0603HauaTh MHOXECTBa, KOTOpHE cOnep-
HaT KpoMe OCHUYHHX ellle H JABA HAEAJbHHX SJEMEHTa: +-00 B —oo,
Hupyxrusnsie dynxunn. .
Onpenenenne. QOynkmua F;: Q—Y Ra3HBaeTC UNGYKTUBHOL,
ecnn F(@#x) MOXHO BHYHCAHTD, SHas F(w) u x, T. e. ecan

3G Y+X>Y:YVoesQ, xeX F (0 +x) =G (F (a), x). (1)

Tipumepom muAykTHBHOA bysruuR Moxer cayxurh Qynkuus F =
(== «IHCIO SJEMEHTOB MOCJAeACBaTelbHOCTHY, F: Q — Z+. HeficrauTess-
B, YosQ, xe=X F(@*x)=F (@) + 1, 1. e. 3G: Z4-+sX>2Z+,
a nvento G(y, x) =y + 1, yxoBaersopsiomee (1).

Munykrnesre ¢ynxuun yno6Ho BwumcasTs, Ecam mssectHo 3Haye-
Bue Fy oyskuny F na nycroi nmocaefosaTessHOCTH @ =. A, T0 3Have-
pre Fy ¢ymxuum F ma nocnegosarenbhocru ©n = X|X2 ... Xn MOXHO
Ha#TH crefylomuM o6paszom:

@ = Mg * Xy, F, =F (0,) =G (F,, X1),
@2 = 0 * Xy, F; =F (0) =G (Fy, x2),

Og=05_1*x;, F,=F(0)=G(F ., x),

@
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Ecay MareMaTHuecKas MOC/AENOBaTENbHOCTD @ € £ ABJAALTCA COCTOA-
HHEM [POrPaMMHCTCKON HOC/HENOBAaTeMBHOCTH P siementoB THma X, TO
COOTBETCTBYIOmaa (2) mporpamMma sandluercs B BHAe:

P. BcTath B Hauano

F:=F0

naka1 VX = HenpoudraHHoft yacte P BHOOAHATH

. F:=G(F, x) 2)
KoHell NHKJAA :

3amMerbTe, 9TO HHAEKCH B MaTeMATHYECKOM ONHCaHHH (2) cxeMul
puuHcnenus F, 7. e. sHauku x; u Fi, oTHOCATCA K STanaM BHUHCJICHHH
H o6o3HavaOT COCTOAHUA ofvexros X m F B (2) B pasnuumnie Mo-
MeHTH BpeMenH. IIpu nporpamMMuofi pealH3alHH 9TH HHJAEKCH HCYE3AIOT.
Jlerk0 npocJesHTh AHAJNOFRIO MeXAY cxemamu (2)—(2) u Mero-
I0M MaTeMaATHYECKOA HHAYKUHH. Posb 6a3sH HHAYKIHH HrpaeT HAYajb- - -
Hoe sHayeHme ¢yuxkuuu Fo, a posp 1mara MHIYKUHH — INAr BHYHCJCHHH,
7. e. G. Vimenso nostomy ynosierBopsiomue (1) PyHKuuH HasHBaWTCHA
HHAYKTHBHBIMH. '
Oupeneaecuue. Hedcreuem anbasura X Ha mHOXecTBe Y Ha-
SHBAETCY NpPABHJO, COMOCTABJAIMICE KaXAOMY cHMBOAY x & X oTO-
G6paxenne Y — Y, T. e. orobpaxenne G: Ys¢X Y.
Buectro G(y,x) MH 6yaeM 1acTO NHCATh Yy © X, NOAYEPKHBasl aHa-
JIOTHIO ¢ omepanuell » — jeficTeueM andapnra X Ha Q.
" TakuM o6pa3oM, onpejciieHHe MHAYKTHBHOA (YHKIHHM MOXHO nepe-
dopMyauposary Tak: ¢yHxkuua F: Q—Y HasbBaercs HHAYKTHBHOI,
ecan cymecTByeT nefictBue ©: Y*X—Y Takoe, 4T0 JAHarpamMma

QsX —» Q
F+1dX l lF

Y#X — Y

xoMmMyTaTHBHa, T. . Yo, xe X F (0 +«x)=F (@)cx. Jonyckas
BOJBHOCTh PEYH,” MOXKHO CKa3aTh, 4TO F. MHAYKTMBHA, €CiH OHa sB-
asercs romomopdusMom Q—Y, coryacoBaHHHM ¢ JefictHeM X.
3ameuyaHue B sTom onpeaeiaeHun Tpebyercsi CylleCTBOBaHHe Ka-
koro-eubyap aedficrpus. Onuako ecin F mHAyKTHBHA, To AedfictBue X Ha
F(Q) onpeneneno oznosHauno, a Ha Y\F(Q) oHo He cymecTseHHO,
Yreepxaenne (kpETepuiil MHAYKTHBHOCTH). F HHAYKTHBHA <=

Va, beQ: F(a)=F (b), Vx = X Banoaueno F (a+x)=F (b* x)

T, . F HHIYKTHBHA TOrZa H TOJbKO TOTA3, KOTAa M3 DABEHCTBA 3Ha-
gennit F Ha nOC/AeNOBATEJbHOCTAX & H b Caelfyer paBeHCTBO H HA JUO-
ObiX <OAMHAKOBO YAJMHEHHHX» NOC/ACAOBATENbHOCTAX asX M bsx,
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HAoxasateancrtso. To, 9To 5T0 ycaosue fBAAETCA HEOOXOAMMEIM (=),
OUEBHHO CREAYET HPAMO U3 ONpefeneHHs  HHAYKTHBHOA GyHKuuH. [okakeM mo-
cratounocts (<=). Huas storo onpesenud jeficrene X Ha F () dopmynofi y 0 x=

=F (a* X), rae a—ni06oli sjaement uuoxecfaa F-! (y). 3t0 onpeneneHHe KOPPEKT= -

HO, TaK Kak ecau b—apyrofi snement muomecrsa F!(y), 1o F({a)=F (b) u, sna«
qut, F(as x)=F (b* x). Jna y = Y\F(Q) o):ﬁne\n:i\nneﬂcrnne X Kak-HEGYHAb, Ha~
npamep GopMmysolt y 0 x=y Vx & X. OuesunHo, ¥ Jfl TaK ONpPEAENEHHOro JeHcT-
o yos, xeX Flo*x)=F(o)ox. B

Ha npaxraxe aas Toro, utoOn BHSACHUTh, ABAReTCA Jn F HHAykK-
THBHOM, PasyMHO AeficTBOBaTh N0 ONpEAEJEHHIO: paccMOTpeThb F(wxx)
H TONHTATHCH BHPA3HTb STy BeauumHy depes F(w). Ecim 310 yzanoch
g B NOJYUCHHHX BHpaXXeHHAX (UIypHpYyOT AHmb F (®), X H KOHCTaH-
T, T0 F HHAYKTHBHA H, Gojee Toro, HaliieHHHe BHpaskeHHs H ecTb G.
Ecau e 9TH BHIPaXKeHHs COJepKaT YTO-TO elle, TO OOLIYHO CJEAYer
BHBOJ, uTo HHbOpManuu, sakmoueHHo# B F(w) u X, HexocraTouHo AJa
BoluHcleHHss F(w+x), 1. e. F He saBiagercs uuaykruxoifl. Kputepuit
HHAYKTHBHOCTH HO3BOJIf€T JOKa3aTb 3TO CTPOro. ‘

PaccmorpuM, Hanpumep, GyHKHHIO f = «UHCJO MaKCHMaJbHBIX dJie-
MEHTOBR  mocaefoBartenbHocTH», [:Q(R)—2Z+, f(A) = 0. Bulpasum
f(0xx): o . .

. 1, ecaH X > MaKCHMAJLHOTO 9JIeMEHTA ®,
Tfloxx)={ {(a), ecaH X < MaKCHMaJbHOIO SJEMEHTd @,
f(®) -+ 1, ecir X ==MakCHMaJbHOMY SJEMEHTY ®.

B npasoit yactu Qurypupyior f(®w), X H «MaKCHMAJbHHH 9JeMeHT
os. Takum o06pa3oM, MOXKHO cAelNaTh BHBOA, 49TO [ HEHHAYKTHBHA —
BHpopManny, sakmouenHoll B f(w) H X, HEAOCTATOYHO JUIA BHIMHCJICHHA
f(w+x). XoT B NAHHOM CJiyyaé H OYEBHAHO, YTO MAKCHMAJLHHIE 3/es
MEHT ® He MOXeT Owrb Hafizen no f(w), T. e. MO YAGHY MaKcHMaJbs
HHX 3JIEMEHTOB B (), MOXHO JOKa3aTh HEMHAYKTHBHOCTL { H CTpoOroy
Jda, b=, xe=X, a uMenHo a= 1, b = 2, x = 2 TaKue, uro {(a) =
= f(b)==1, Ho f(asx)=1, a f(bex)= 2, 1. e. f(asx)5= {(bsx), Cne-
- JOBATEJBHO, HO KPHTEPHIO MHAYKTHBHOCTH [ He sBJsieTcst HHAYKTHBHOH,

Craunonapuste snauenns, [Iycts F: Q- Y — mupykrusnas OdyHK-
nug Mo :Y«X — Y —cooTBercTBYyIOlIee efi meficTBHe. X Ha Y. 3HaueHue
s € Y Ha3HBaeTCs ETAYUORAPHOLIM, €CAH ‘ )

VxeX sox==s,

_ Ecan npu Buugcnennn F(ow) Kaxoil-HHOYAb HHAYKTHBHON (yHKuHH
o6BapyXHBaeTcs, T0 SHavuenHe Fi CTAlHORAPHO, TO BHUMCAEHMS MOMKHO
npepsaTh, H60 F(w)== Fi. CxeMmy BHUHC/eHH SHAaYeHH HHIYKTUBHOH
dynkupn (2') ¢ y4eToM CTAUMOHADHHIX SHauUeHHH MOMHO NepemHcaTh
B BHAE:

P.BeTath B HaYaJ0
F;=F0 '
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nuka Vx & wenpounranioh wacru P
. noka {F) e cTannoHapHo

. BHIOJAHATD

. F:=G(F, x)

KoHer MUKJA

Ipuwmep. Mycrs

X — npoussobHHA anhasuT H3 ABYX HJH 6osee cumponos, x0 e X,
Y = {(na, uer}, .

F — «Bce 5JeMeHTH NOC/ENOBATENbHOCTH pasun xO», F: Q->Y.

Onpenennm o (aeficraue X Ha Y) CAeLyIoUHM oGpa3om:
Aaox0=na,
ndox == Her, ANAAl060ro X 7 x0,
HeT o X == HeT, AJf JI60ro X.

Jlerko Buxets, uto F(wex)= F(®) X, 1. e. F HHAyKTHBHA, & 3Ha-
yende Her &Y spjAerca craumonapsmiM. Takym 06pasom, BLIUHCHE
aue F(w) MOXKHO 3amucaTh TaK: ,

F :=na »

muka VX & nenpountannoit vacra P

. noga F = ner

. BHIIOJHATH

. Fi=(x % x0)

KoHeN BHKAA

OO6LMHO IpOrpaMma, YUHTHBAIOWAsA Ha/jHuKe CTAlHOHAPHHX 3Haue-
uufi, Gojee NOHSTHA M NPOCTa, 4eM MPOrpamma, nepebupalouias aJje-
MeHTHl MOC/eLOBATEeNbHOCTH A0 KOHUA AAKe NOC/e TOro, KaK OTBET yXKe
He MOMXKeT H3MeHuTbca. Kpome TOro, y4er CrandOHapHHX 3HaueHud B
NOKa OGHUHO MO3BOJSET YHOPOCTHTH Teslo LUMKja (YTO H. CAENAHO B DpPH:
mepe suiile). Pasymeercd, B LEAAX ONTHMH3ALMH MOMHO HIHOPHPOBATD
CYLIGCTBOBAHUE CTAHHOHAPHLIX SHAYCHHI.

. MuaysruBrble pacmupens Qynkuufi. Muorue ¢yskuua Ha npo-

* CTpPaHCTBE uocnenoaaTebenocTeﬁ He HBJAITCA HHAYKTHBHHMH. 310

o3Hauyaer, 4To HHGpOpManum, 3axmouednofi B -F(w) H X, HEAOCTATOUHO
ans suuncheskn F(osx). MoXHo, 0fHaKo, fOCMOTpeTsh, -Kako#fl HMEHHO
HHGOPMALHK HAM HE XBaTaeT, H paccMOTPeTb Gosiee COXKHYIO ¢ yHRUHIO,

BKJIIOUHB B HEe H 9TY HHGOPMALHIO TONKE.
Onpenenenne Oynxuus F: QY HasuBaerca UHOYKTUBHBIM

pacwupesuem dyukuun f: Q — Yy, ecan
a) F unpykrusHa, ’
6) An: Y - Y; Takoe, uto Vo & R f(w)=rx(F(a)).
Mpamep. PaccmorprM  GyHKumio f = «unciA0 MAKCHMAJBHHIX
ONleMEHTOB NOC/eAOBAaTeABHOCTH», Mu BHIeMH, 4T0 9Ta (PYHKUEA He
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ABASIETCS HHAYKTHBHOA — Miin BHuncxenus I(wex) Bazo smath Maxcns
MaJbHEA sneMeRT . PaccMoTpuM HOBYIO dyHKuMIO:

F:Q>Z 4 *E, F (o) = (f (0), max (®)), -

rae max: Q — R — dynkuns, CONOCTaBAAIOmAs KaXAo0f Noc/ienoBaTeDb:
HOCTH MaKCHMYM ee 371IeMEHTOB, max (A) = —oo.

3nas f(w), max(e®) B X, MOXxHO HaiiTh H f({wx), H max(mtx),
T. e. F—HaaykTuBHas OyHkuma, OueBHIAHO TakxXe, yt0 VoL,
anan F (@), MoXHo HaliTh (@) — AOCTATOUHO MPOCTO «3a6HTHs max (w).
TaxaM o6pasoMm, F — unjiyktueHOe pacmmpende f, m f Moxmno suumc-
AHTHL TaK: ‘

P.BcTath B Hauato

y:=0; m:=—o0

nHKkJ VX € nenpouydTanHOR YACTH P BHIOJHATH

. Bubop

+ + OpH X < m=>HHYEr0 He JeAaTh

« JDpH X=m=>y:=y+1

« JOpE X>m=y:=1] mi=x

. KoHen Bh6opa ‘

KoHeN UNHKJ]A

oTBET =Y

MunnmanbHoe HHAYKTHBHOE pacwnpenne. [ oaHOB H Toll e
¢$ynkuun { MOXHO NpHAYMaTb pasHble HHAYKTHBHble pacuiEpedus. Ha-
npuMep, TOMXJECTBeHHoe oToOpaxenne Idg: Q->Q apnsercs muAyk-
THBHLIM pacluiupendeM jja JioGol ¢yukumu f. Jlaa sToro paciumpenns
a =1, r.e. 3anava nonyvenua f(0) no F(w) ectvb B TounocTH mexoa-
Han 3ajaua. Takum oO6pasoM, 9TO HHAYKTHBHOE pacCIIHpenHe abGCoJIOTHO
Gecnoyie3Ho.

HauGonvloufi DPaKTHUCCKHA HHTEPEC NPEACTAaBAAET TaKOe HHAYK-
“THBHOE pACHIMPEHHE, KOTOpOe codepacur Murumym unpopmayuu o6 o,
Mu noxaxem ceffyac, 9T0 TaKoe MHHHMAaJbHOE PaCUIHDERHE CYECTBYET
H UTO OHO €AHHCTBEHHO C TOYHOCTEIO 10 H30MOp(H3MA,

Onpeanenenne llyere i Q>Y u F: Q> ¥ — nze dyHRIuR
pa Q. CkaxeM, wro F>F, ecn 3p: Y—> Y rtakoe, uto Vo= Q
F(@)=p(F (@), 7 e ecan F (@) moxno naiite no F (e).

OnpeneneHne HunykTHBHOE pacHIHpenye F.e->9 dynxnug .,
[HaSHBACTCH MUNUMAALHOIM, €CIH

a) F(@=Y,

6) Ana mo6oro ApYroro HHAYKTHBHOrQ pacmnpennx F ¢ynxumn {
F=F n .
YTrep M aenne MuHHMaJbHOE PACIIMPEHHE EAMHCTBEHHO C TOUs
ROCTEIO A0 H3OMOpduama, -

.
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HokasaTeabcrno. [ycte Fit @->Yy 1 Fz Q->Ys—aza unﬂnuanbnux
muaykTasHmX pacmupenns . Toraa

F (@)=Y, Fi(Q=Ys, F2F F2F.
Tak xax Fy 32 F2 u F; 2 Fi, To cyliecTByIOT D12z B P TaKme, 4T0

vo & R Fz(@)=pa (FiL(@) & Fi(@)=pu (F2 (@)
Joxaxes, 410 Pu O pn=idy,. BomMenm awfoe y, & Y. Tax Kag F (Q)=Yi, o

cymecTsyeT ® & 2 Takoe, uto Fi (@)=yi. Tak kak Vo & Q Fi (0)=pu (p (Fi (@))), 10
P12 0 pz (y1)=yi. Ilockoanky yi awboe, TO P2 © pn=ldyl_ AHaJIOTHTIHO JOKa3nie

Baetcq, WTO Py © pp=ldy, H, 3HaTAT, Pz U pn ~— nsoMopdbuamu. Wl

TeopeMa, MuHEMabHOE paCHiHPEeHHe CYLIECTBYET.

HoKa3aTeabcTBo. JOKa3aTeJbCcTBO STOM TEOPEMH COCTOMT H3 ABYX 3Ta*
nos. CHauaja CTPOHTCA HEKOTOpOe BIOJHE KOHKPETHOE HHAYKTHBHOE PACUIHPCHHS
(HasoBeM ero KaHOKU4YEeCKUM), a 3aTeM NOKASHBAETCH €r0 MEHHMAJLHOCTD.

KaHonuueckoe undyxTusioe pacuuperue gynxyus f. OGoanainu tepes oy * @
peaysbTaT f0GaBfenus (UPHOHCHBAHAR) NOCAE/OBATEALROCTH @2 € Q'R Kowen mocs
JepoBaTennsocTH o & R (AN OXHOSNEMENTHOA NOCASAOBATENLHOCTH @; 3TO COTNas
CyeTca ©o CTApHM CMEHICNOM 3HAaKa +), Baeaem 5 Q Gudaproe OTHOMIEHHE = ClEe
nyomaM obpasom:

a~b<>yoel f(ara)=f(b+a)

Scuo, 4T0 '

1) ~ ecTh OTHOHICHHE SKBHBAJEHTHOCTH Ha Q,

damb=>yxaeXasx~bex

3) a = b= f (a)=f (b).

PaccMorpaM daKTOp-MHOXKECTBO ?uﬂ/ a5 70 OTHOMICHHIO SKBHBAJEHATHOCTM ~ #
ofo3uaduM depes F: 257 ecrectsentiyo npoexnaw Q #a hakrop-uHOXecTsO. Tor™
Ha 2) MOKHO HepenHcaTh B Baje :

vabaR B@=F@p) viaeXx Fasx=Fhsx),

7. e. 1A F BHOOAEAeTcA Kpitepuf HEAYKTUBHOCTH.

W3 3) stitexaet, 9ro [ MOCTOAHHA HA MHOIKECTBAX YPOBHS lbyﬂxmm F u caee
10BaTe/IbHO, MOXHO ONPEAGNHTb UPOEKUHUIO b Y-)Yf tbopuynoi n(a)) =f (0), rae
m—-xaxoﬁ-ﬂnti)mb OpeACTaBUTE R KIACCA SKBHBAJCHTHOCTH @. Hakonen, ua onpenes
aeiuit F u T BhiTeKaer, ato 1= R 0 A

TaknM oGpasom, F—mRHAYKTHBHO® pacunipenne fu F(Q)-

HoxameM Ternepb MHHAMANIBHOCTD F T. €. MOKaXeM, UYTO AJIA moﬁoro F: QY
usAyKrassoro pacmupenns f cymecrsyer p: Y>> Y Takoe, 9T0 Ya=Q F(a)=
=p o F(a) Tak Kak ?(a)—aro KJace SKBUBAJICHTHOCTH &, TO HAM HAajZ0o HOKaaaTs,
qro 1o snaueHHl® F (a) Knace SKBABAJEHTHOCTH a OOpefejdercs OxBo3HauHo. [eik-
creRTeabHO, TyCTh F (b)=F (a) (b & Q). B cuay #uAyKTHBHOCTH Fyo=sl F(a» 0)=
=F(bs @), a Tax kak F—pacmupenne f, o n f(ae W)=f(bs*w), T.e. ambh,
TaxuM o6pa3oM, RAA IAEMEHTO3 3 H b u3 pasHNX EKAaCCoB SKBHBAJICHTHOCTHK
F(a) % F(b) u no smawenmio F(a) knacc JsksuBaieaTHOCTA a (1. e. F(a) oupeges
aserca oxuosxadso. Ml

.
YreepxaeHue (KpHTepHH MHHHMaJbHOCTH HHAYKTHBHOIO pacs

. mmpenns). ManykTusnoe pacumpesue F: QY @ynxumu f: Q — Yy 8.

JseTc MHHEMAaJbHHM TOrJa H TOJBKO TOTAA3, KOrda

1) F(@)=Y,

2) Va,b=RQ F (a) % F(b)=>a Db, rae = — oTHOmeHHE SKBH=
panenTHocTH, BBeAeHHoe Bume (a ¥ b« Ao =L f(a* 0)7f (b*0)).
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HDokasaTeanbcTso. Heo6Xonumoctb oueruana. JoKamKeM 10CTaATOUHOCTS,

~
PaccMoTpuM Kanormveckoe munzMansEoe pacmupemie FpQ-> Y. Tax xax F>B,
TO CymecTsyer p: Y->7 TaKoe, ro Yo f((o)—.—-»p oF(w). Tak kKak F(Q)==Y,

~ -~ - -
a ﬁ(Q)=Y. To P(Y)=Y, T. e. p ABAAeTCH OTOGDaeHHeM <€Hay. Has Toro 9robu
AOK43aTh, WTO P—H30MOPDH3M, OCTAJOCh MOKa3aTh, UTO P HE CKACHBAET TOUEK H3
Y=F (). eficteureanno, paccMoTpHM Age pasHbie Todky H3 F(RQ):~

yat ybGF(Q), Ya'#yb. ya=F(a). yb=F(b).

Tak xak F(a)F (b), 10, coraacno 2), F(a)=F (b), . e P(Y,) 7P (YV,) M

IIpuMep HCMOMBLIOBAHHA KPHTEPHA MHHEMAJBHOCTH. Ouerunno,
uT0 GyHKUMSA ’ ‘

F:Q>Z+sR, F (m) = ({ (@), max (w))

He SBINETCS MHHHMAJLHBIM HHAYKTHBHBIM pacluMpeHHeM GyHKIAH f =,
= HUCJI0 MAKCHMAJbBHHX 3JEMEHTOB IOCJACNOBATEJBHOCTHS, TaK Kak
F(Q) % Z+xR Hanpumep, 30 =Q:F (0) = (0, x) npu x 54— oo,

Onnako ecan orpaHMyuTL 06MAcTh SHAYEHHH ¢yngung, T. €. pac-
CMaTpuBaTh ee Kak orobpaxenue F: Q —+Y = (0, —oo)| NxR, To Takas
¢yHKuus 6yneT MHHEMAJbHHM HHAYKTHBHHM pacinpenneMm f. lokaxem
3T0, NOJIL3YACH KPHTEPHEM MHHHMAaJAbHOCTH.

1) F(Q)=Y. Ieficreareasto, V(n, x)=N*R Fo=xx ... x
(n anemenToB) Takas, uro F (@)= (n, x), a (0, — o0} =F (A).

2) Hycts a, beQ u F(a)== F(b). IMokaxem, uro azb. Ilycrs
F(a) = (na, xa), F(b) = (ny, xs). Ecim n. % np, 10 5TO MPOCTO 3HAYHT,
uro f(a) % {(b) u, cnemosarentno, a % b. Ecau xe n, = Ny, HO Xa 75
%= Xp, TO Ge3 orpannueHHs OGIHOCTH MOMHO CUHTATb, YTO Xz << Xp.
Toraa f(asx,)=n. 1, f(bsxa)=1n,, T. €. f(a*xs) = [(b*xa) u, sua-
4nT, a%b. i .

Pasnse npoctpanctea m Aoonpepedenns. Ha NpPaxTHKe THIHYHH
CHTYalHH, Koria cama Oynkums f u ee ydo6uoe WHAyKTHBHOE pacwu-
pedue F onpenie/leHH Ha DasHHX NPOCTPaHCTBAX. Hanpuwmep, naa ¢ynk-
nun f = «cpesnee apHpMeTHYECKGE 3JIEMEHTOB NOC/eI0BaTENbHOCTHY,
ONpefeNCHHON TONBKO Ha 01, MOXHO HCIOJB3OBATH HHIYKTUBHOE pac-
mnpenze F = (3, n), rae =: @ — R — cymma saementos 10CIe0BATeND-
noctH (Z(A)==0), a n: Q> Z+ — 4HCJI0 3/MEMEHTOB NOCAEIOBATEbHO-
ctd. Takum o6pasom, B 5TOM ciyuae  onpeiencHa HA Ql,a F—na Q.
Ecin 5 yxe paccmatpuBaswemcs npumepe | = <uncio MaKCHMaJIbHBIX
S/€MEHTOB NOCHEAOBATENbHOCTH» HE HCIOMb30BATb HAEAJLHHX SieMeH-
T0B koo, T0 ¢yskumn F = (f, max) 6yzer ompenenena auwp na Q1,
xota { onperenena Ha Q. '

~ Ecrecrsenno, Takue pacxoxnuenus mano YYHTHBATh NPH IPOrpaMM-
HOlt peamusauuy. Hanpumep, RaxoxjeHHe umesa MaKCHMAJNBHMX Sje-
MEHTOB HOCNCNOBATEABHOCTH Ge3 HCHOJNb30BAHMH MIACANLHHX 5/€MEHTOB
o0 mpHIIOCh GH 3amucaTh TAK:
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ecad P.nycra To oTBer:==0 mHaue

. P.Bcrath B Hawano :
P.npouecTs OYepenHOH S/EMEHT B (BHX :X)
yi=1 m:=x ’ ‘
NEEA VX S HenpoynTaHHORA yacTR P BHnoausrsb
. « BHGOp )
.+ o OpE X < IN =~ HAYEr0 He JeJarTh -
.. JMpE X=Mm=>yi=y-41

.. .OpE X>mM=yi=1; m:=

. Koren Bubopa

KOHel NHKJa

OTBET ==y

KoHey €CJH

Kax BHEHO H3 5TOro NpEMEpa, HMEeTb AENO ¢ HHAYKTHBHHIMH (YHK-
pHsMH Ba  mpome, YeM ¢ ¢ysknusME Ha Q1. IosTomy, eclH BHIYK-
thBHas GyHkuus F ompefenena na Q1l, PasyMHO NONHTATBCA JOONpE-
JeJHTh ee Ha £ ¢ coxpaHenHeM G, T. e. NONMHTaTbcsd HaHTH Taxkoe y0 ==
= F(A), uro ' ,

VieX F{E)=FAsx)=G(F (A), x)=G(y0, x), T.e

G (y0, x) =F (x). -

Ecau npn aroMm F paccMaTpuBaeTcsi KaK HHAYKTHBHOE pacUIHDEHHE
f, TO Hafo ewe COXPaHHTh H X:

1(A)==n(F () == (y0).

Bepremcs x npx«mepy «UHC/I0 MAKCHMAJbHBIX 5/JE€MEHTOB MNOC/EN0BA~
TenbhocTH». ®ymxumo max: £1(R)—>R MOXHO GHUIO KOONpENeJUTb
Ha Q, Tak Kak cymectayeT y0 = —oo & R Taxoe, uTo

VieX G(— o, x)=max(— o, Xx)=x=F (x).

Ananornuno HHAYKTHBHYI0 QYHKUHIO E = «npousBe/ieHHe 9/1€MeHTOB
uncyoBoit nocaenopatenvHocTH» (F: Q1(R)— R, G(y, X) = y*X) MoXHO
JOOTpeNeNuTh Ha L, Tak kak cymectByeT y0 = 1 & R rakoe, uto

VieX G(,x)=1lx=x=F (x)

Hao6opor, HHAYKTHBHYIO bynkumo F = «nepBHit s1eMeHT HOCHeR0-

pateashocTH» (F: Q1(X)—> X, G(y,‘x)= y) ZOOnpeaesHTh Ha Q Heb3s,

TaK Kak He cylecrsyeT Takoro y0 & X, uto
VieX G{0,x)=F(x), .1.e y0=x

Hpyramn caosamu, me cymecrsyer y0 & X, koTopHii Omst GH paBeH
BceM X € X O/HOBPEMEHHO,

Haxonen, ecnn taxoro y0 =Y zan F: Q1(X)+Y r G: Y+X—»Y
HaliTH He yXaeTcs, TO MOXKHO NONHTATHCH PACIHPHTD npocrpancreo Y.

CoGcTBenno robops, MMeHHO Takoe pacluspenMe ppoctpanctsa R no R
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B OLIIO HCNONB30BAHO B TNPHMEPE SIMCIO MAKCHMAJBHHIX 3JEMEHTOB
TOC/Ie10BATENLHOCTHY.

INpaxTuka. Ha npakTuke MHAYKTHBHOE BeUHcAeHhe (QyHKUAN HA
OPOCTPAHCTBE MOC/ELOBATENLHOCTEA CBOAMTCA OOHYHO K IPUMEHEHHIO
OJHOro H3 ABYX npuemoB. IlepBHii npreM COCTOHT B TOM, YTOOH NPSAMO
IpejCTaBHTL HEHHAYKTHBHYIO ()YHKUHIO B BHJe KOMNOSHIHU HHAYKTHB-
HuX (Hanpumep, cpefHeapH(pMETHUECKOE MOXHO NDEACTaBATL B BHAE
3fn, rge 2 —cymMMa, a 10— YHCJQO SJEMEHTOB MNOCAELOBAaTe/NLHOCTH —
ABe HHAYKTHBHHE (yHKuHH). Ecim 3TO yHaeTcd, TO B KauecTBe HHAYK-
THUBHOrO pACUIHPEHHA MOXHO B3fATb OObeNUHEHHe NOAYIEHHHX HHIYK-
,THBHHX -OYHKUuMA (A cpenneapudmernueckoro — napy (Z,n)). Pas-
JdoxeHue (YHKUHH B KOMNO3HUIHIO HHAYKTHBHHX, OJAHAKO, TBOpUECKaf
3ajaya H NOTOMY NPHMEHAETCH TOJBKO B NpOCTEHWIMX caydasX, TAe
TaKoe paanoxenue Godee RIH MeHee GYEBEXEO.

Bropoli mpeem COCTOHT B puipamenuy f(wex) vepes f(w) u x. Tloc-
A¢ 3TOr0 HAAOD NOCMOTPeTh, Kakol HHdopumauws, kpoue f{w) u x, He
xpataer AAs Bwancaenun {{ws+x). Tlycte 510 mudopuanus fl{e). Ecau
fl (0+x) BHpaxaerca uepes f(w), f1{®) ¥ X, TO B KauecTBe HHAYKTHB-
uoro pacuiupenHs [ MoxHo B3gaTh napy (f,fl). B nporusiHoM cayuae
wenocraiomas mudopMauua oGosHauaercs [2(w) m paccmaTpuBaercs
f2(w+x). U onate: ecinm [2(wex) BHpaxkaercs dWepe3s X B QyHKIHA
flo), f1{(0) u f2(w), T0 Tpofira (f,fl,2) sBaserca HHAYKTHBHHM
paciiHperreM f. B NpOTHBHOM clydae paccMaTpHBaeTcd HeAOCTamuias
undopManus f3 M T. A. KO Tex nOp, MOKa He GyAeT NOJNYYEHO HHAYK-
TuBHoe paciunpende f. Bropofi npuem, B OTAHUHe OT IepBOro, SBASETCH
PEryNsAPHHM H NOYTH He Tpebyer TBOpPuYecKMX Yycuaud. Haxke mMH B
OCHOBHOM GyleM NO/Jb30BATbCA HMEHHO BTOPHM NpHEMOM — L00aBJe-
HHeM K QYHKUMH HejocTamomed A HHIYKTHBHOCTH HH(OpMauui.

PaccMOTpuM HECKOABKO HPUMEPOB HHIAYKTHBEOIO BHMHCACHHA (PyHK-
Hufl Ha BPOCTPAHCTBE MOCHEAOBATEAbHOCTEH.

_ Homep nepsoro saemenra, pasnero x0. IIycte cTouT 3amaua ompe-
DeIMTh HOMEP HepBOTO 3JeMeHTa, paBHoOro x0, B TOCAENOBATEABHOCTH
P snemenTtoB THHA X:

AQHO : P: nocaeposarensnocts 3aeMenros ThHua X,
x0: X ’

noayuHTh: | HoMep mepBoro BxomaeHus x0 s P num 0,
| ecnn snementa, passoro x0, B P mer

[lonbiTaeMCH BHHCHANTL 9TOT HOMED HHIYKTHBHO:

» 0 KG,
() =0, f((otx)s{ f (o) :cginj;;m x::

rae B == n4-1e=HoMep 3jeMeHTa X (I — JUIHHZ [OCAEAOBATEbHO-
cru o), Yenoere x0 & @ Jserko supasgmo ueped [(0): XV=ow >
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«=> (@) 7 0. IostoMy f(0*X) MOXHO HepemncaTh B BHAE

f(mtx)-—{ f(0), ecan f(0) 550 wm x = x0,
" Un+41, ecmu f(0)=0 n x=1x0.

Taxum o6pasoM, SHaHHMA f(w) W X HEAOCTATOYHO AJA BHYHCACHHA
f(0*x) — HyXHO 3HaTH eme R n — BAERY 0. PacemotpuM Goaee €oX-
Hyio ¢yHknuio F, BK/IIOUHB B Hee H 3Ty mHHbopManmio:

F =({, n),' F:2>Z++Z+, n(a)=-«wmcio SAEMEHTOB @,

Ouepujino, yto F sABAsiercs MHAYKTHBHHM pacumpenuem f. Xors
5TO pacCilHpeHHe H He MHHHMAJbHO (LOKaXXHTE 5T0), OHO ONpejes]eHO Ha
BeceM Q m Jerko Buuucaumo, IloaToMy JAag npakTHUeCKHX uedeit ero
JOCTaTO4HO. -

Hagonen, saMeTHM, 4TO Bce 3HaueHHs [ # 0 #ABAAIOTCA CTAaUHOHAP-
uHiME., Hcnoabsys o6o3HaYeHHS <«OTBETY H <YHCJIO MNPOYHTAHHHIX® BMe-
cto { B N COOTBETCTBEHHO, MOXHO 3alHCaTh NPOTPaMMy B BHJe:

nporpaMma HoMep mepsoro (sx: x0) B mocnenosateapHOCTH (BX:P) : Z+4
. A3HO : P: nocaexoBaTeabHOCTh 9JaeMentoB Tuna X,
. x0: X
. NOAYWHTL: [HOMep nepsoro nxoxneans x0 8 P nam G,
|ecan saemenra, passorc x0, B P ner
. P. BcTaTh B Haualo
< orser := 0; YHCIO DNPOYHTAHHHX :=0
. nuEa VX & menposeTamnol wacta P
. . poxa otBer =10
. « BHOOJHATH
. . YHCJIO NPOYHTAHHHX.YBEAMYHTh Ha 1 v
. . eca X=2x0 TO OTBET :== YHCJO NPOYHTAHHHIX KOHEH eC]H
. KOHel] IHKJA
KoHel, HpOTPaMMBl

CpeaneapudMeTRUECKOE,
AAHO : P : nocienoBaTeibHOCTb 9JieMeHTOB Tuna R,
P.ne nycra

noayunts: |cpesneaprdMeTHIECKOE SACMERTOB nocnenosarenbuocm

Mu yxe TOBODHIH O TOM, YTO B KaueCTBe HHAYKTHRHOFO PaciiH-
penns Aaa STol Qynkuum Moxuo B3ate F=(§,n), rze 5: Q— R~
CyMMa SAEMEHTOB NOCHEAOBATENLHOCTH, 2 0i £ — Z4- — unCAO 3/1EMEH-
T08. COOTBETCTBYIONAsA NPOrPAMMA 3aNHUCHBAECTCA B BHAE!

nporpamma caepBeapudmeTHueckoe (Bx:P):R
. AaHO : P : nocaenosarearHOCTh 94eMeHTOB Tuod R,
. P.u¢ mycra
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. .
noayuurs: ‘| cpesHeapudmernueckoe sa1eMEHTOB NOCAEA0BATEAbHOCTH

o .
. P.BcTaTh B Hauasuo

. cymma:i=0; n:=0 .

. HHKJA VX & HenpouynTanHoil yacTd P BRnoansars
« . CyMMa;=cymMa + X

.. N = +1

'+ KOHEH IHKJa

« OTBET ;== cyMMa/n

KOHEel[ mpOTrpaMMul

HpencraBienye cpenHeapupMeTHUECKOO ‘B BHAE KOMNO3HIHA HH-
AYKTHBHHX (YHKHHHA, KaK yxKe OTMEYaJioch, SIBJSAETCA TBODYECKOH saias
wefl. MoxHo OBIIO HATH H CTAaHIAPTHHM (BTOPHIM) HYTEM, T. €. BBIpa+
®atb f(w+*x) uepes f(w) u x. ITocMOTPHM, K YeMy NpHBEAET STOTvNYTbI

f (@ # x)==(S (0) + x)/(n (@) + 1) = (f (0) * n (@) + x)/(n (0) + 1)
Tak kKak B mpaBofi wactH KpoMe f(®) ®m X ucnosmpsyercs n(w), To
F==(f,n), rae n(o)==<«uucio SIEMEHTOB @, n:Q>7Z 4,

- Oysxkuua F B menom onpeneheua aumwb Ha Q1. INompoGyeM mpo-
Ao/KHTb ee Ha Q. Jlaa storo Hago HafiTi Takoe yO0, 410

ViR x=f(x)=f(Asx) =((8)*n(d)+x)/m@A)+1)=
= (y0* 0+ x)/1

am VxR x=y0+0-+ x. Ho monyuenHoe paBeHCTBO BHIIOJHEHO
Vy0 = R. Cuaenosarensno, MoXHO xoonpefeants f(A) uem yroano, Ha-
npuMep HyJaeM. B pesy/ibraTe noJyuHM mporpammy:

nporpamma cpeaneapadMernveckoe (Bx:P):R

. Ka#o : P : nocaenoBareannocth 9aeMentos tana R,

. P.de mycra

. MONYYHTh: | cpeAneapH(pMeTHIECKOE S/IEMEHTOB IHOC/IeX0BATENbHOCTH

« P.BCTaTh B Hayano

=0 n:=0

. naka Vx € nenpountanuoft yacra P punoanats
c. fTi=({F*en+x)/(n+1) ’
.. ni=n-+1

. KOHeN MHKJAA

. ortperi={

XOHel, mporpaMMel

Bucnepcusn, JlucmepcHedi SJeMEHTOB NOCHEAOBATENBHOCTH @ =

= XiXz ... Xa Hasupaerca peamumua (), (x, —m)?)/n, rme m— cpen-
Heapudumerugeckoe. IlonpoGyen mpUMEHHTb NEPBHIA NOAXOM ~ NMpPEACTa™

,
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pHTb AHCOEPCHIO B BHAE KOMNOSHUHH HBAYKTHBHHX QYHKUMA:

- Zn: (x; — m)? _ Zﬂ (s} — 2mx; + m®) _

n n

_ Zx?-—mz xl-—mzn:(xi—m);
n

y o n o n n n 2
=,>—tx;'—m2xl_2xf_(2xi)
n T n n? :

n n n o
O6Go3uaunM s2 = Z X}, sl= Z X, 80 = Z (1)=n. Torza f(0)=
= 52/s0 — (s1/s0)2.
Ouesupno, uro kaxaaa u3 tpex Gymxkumit s2, sl, sO mmnyxTHBua,
n, 3Hauut, F = (s2,s1,s0) sBAsercs MHAYKTHBHEIM paciiHpeHueM f:

nporpamma ‘aucnepcus (8x:P):R

. A2HO : P : nocaenorareapnocts saemMentos Tuna R,

. P.ne nycra

. HOJYYHTb: | JUCHEPCHIO BJEMEHTOB HOCJELOBATENLHOCTH

. P.Bcrath B Hauazo

.s2:=0 |cyMMa KBajpaTOB 3JeMEHTOB NPOYHTAHHOK UacTH P
.sl:=0 |cymma 9/IEMEHTOB NPOYHTAHHOA wacTH P
.80:=0 |uncno 9JIEeMEHTOB NMPOYHTAHHON vYacTtu P
. LHKA VX & HenpounaTaHHOH vactH P BHOOAHATH

. 82:=852-+xxx2

.. sli=sl+4x

. s0:=s0-1

. KOHEH HHAKJA .

. orBer := 52/s0 — (s1/s0) #+ 2

KOHel MporpaMMbl

3ajauy MOXKHO OHIO DEuaTh H CTAHAAPTHHIM (BTODHM) NyTeM —
pHpaxatb { (m*x) yepes f(w). B sToM cayyae mu 6m nomyuman

f@en)=—0r (f(m)+ +1) ) F = (i, m, n),

rie m— CPeAHeAPH)METHUECKOe, 4 I — HYHCIO SJEMEHTQB MOC/ENOBa-
TeJbHOCTH.

Dynxuus- F HBAYKTHBHA (ROKa)XXHTe 9TO), OXHAKO B 1ENOM ONpes
Zenena Ha Q1. PyEKUuA n onpejedeHa Ha £; m, KaK MH 3HaE€M, MOX-
HO AOONPeNeNHTh HA £ DpoMSBOIbHLIM 00pasoM (HampmMep, HyJem),
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- HocMoTpum, Henbsa sH noonpenénmb f:
> (x—x)
f(x) ==F—=0 ¥zeR

C apyroi#t cTopoHH,

_n{) ( (x — m (A))? 0
A = o W Y
e = (10 + B ) T((8)+x%) =0,
Takum o6pasom, Vy0 & R f (x)=G(y0,x),n MOXHO Joonpejiensth £
Ha A TpOH3BOJIbHO, HampuMep nojoxus [{A)= 0, . ‘
nporpamma jgucnepcus (8x:P):R
. JaHO ¢ P : nocaenosareasHocTs 3neMeHTOB THHA R,

. - P.ne nycra
« MOJYYHTD: | JHCIEDPCHIO 3JMEMEHTOB HOCJAENOBATENbHOCTH

. P.Bcrath B Havamo

o= | sHcnepens npownrannoft wactu P -
.m:=0 |cpeaneapudmeTnyeckoe NPOTIHTAHHOR uacTH P
. n:=0_ |4HcAO 3AEMEHTOB HPOUHTAHHOX YacTd P

. MEEA VX € Henpouuranuo# uacta P BHnoAEATL
«o T i=n/(n+1)e{+ (x—m)=*2/n+ 1))
.o mi=(ms«n+x)/(n+41)

e ni=n41
- KOHEl MHKZ
. otBeT :=1{

‘EOHEH, BPOTrpaMMLI

Ilouck no oGpasny.

AaHo : P : mocrenoBaresbHOCTL 3ACMEHTOB THNA CUMBOJ
HOXY9HTb: |9HCIO BXOXKAEHHH rpynnsl H3 4 cuMBOJOB “abed” B P

HefictByeM cranmaprauM (BTOpniM) myTeM: f(A) = 0,

f(o%x)= { f(0)41, ecom x=%d" u ® xonuaercs ma “abe”,
f (o) B IPOTHBHOM CJydae.

B npasok wacts xpome f(w) u x durypmpyer fl{e)=~<«e komuaercs
Ha “abc”s, Taxum oGpasoM, fis BuuHCHEHBE f{0ex) HYXRO 3HAaTh
fl(@). TlonpoGyem paccmotpers ¢ymkumio Fl= (f,fl). Jlerko BHJIETD,
410 912 (YHKIES He ABAsETCd HHAYKTHBHOH: BRGODMAHYH, 38K/KOUEH-
Ho#t B f(®), flio)), H X XBATAaeT ANA BHYHCAeHHA f(w¥x), HO HezocTa.
TOYHO AJf BHYHCHeHHA Il (@wx):

i1 (o)tx)n{ Aa, ecau x=="c” H ® KOHYaeTcA Ha “ab”,
HEeY B IPOTHBHOM cnyuae.

TaxuM o6pasou, Ans pEaucwrenna fl{esx] myxBEO SHaTh f2(0)=<wn
EORTALICE 12 “2b%a, Pacoworpmy F2 = = {T,41,12), Oxwaxo u ara Gynx.
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IES He ABRNCTCH HUAYKTHBHON: SaR/AYeHHOA B HeR HBGOPMaHHR He-
ROCTATORHO AJf BaxoxaeBua f2(wex): '

12 (0 % x) = jpa, ecan x="b” u ® KoHuaeTca Ha “a”,
HeT B NPOTHBHOM CAyuae.

Paccmorpum [3(®) == «@ Konwaerca Ba “a”» m cooTBeTcTBEHHO F3 =t
_(f f1, 12, f3) Jlerko B!l,lle'l‘b, uyro F3 yxe HHLYKTHBRa:

€CNH X == a N
3 (e)*x)={ na,
HeT B NPOTHBHOM CJIy‘lae.

®ynkups F3 sABAseTcH HMBAYKTHBHEIM pacuupenneMm f, HO oHa Jo-
craTeuno caoxna. IloaTtoMy nompofyeM ¢ NOMOUILIO KPHTEDHS MHHH»
MaAbHOCTH RafiTH paciupense RONpPOILE.

Cpasy BHABO, 4TO pacumupenre F3 He MumEManbHo, Tak Kaxk i1, f2
B {3 He HesaBucuMH: HanpuMep, ecau 1 {w)= ga, T0 3aBeaoMo [2(w)=
= Her # f3(w) = ner. ¥ tpoiiku ({1, {2, {3) Bcero wernpe AONYCTHMHIX
COCTOSIHMA., DTH COCTOSHUA MOXKHO NPEACTABUTH OAHHM YHCJAOM B Axa-
nasone or 0 a0 3:

3, ecau @ Konuaercs Ha “abc”,
2, ecaH o KoHuaercs Ha “ab”,
1, ecnn © Kouwaercs Ha “a”,
0 B nmpoTHBHOM cayuae.

n(e)=

@Oynkuua F = (f,n): Q> Z-++{0 .. 3} unnyktuBHa ¥, Gojee TOro, B~
JgeTcs MHHMMANbHHM HHAYKTHBHEM pacunpeHueM [ (moxaxure 3710},
nporpaMma 4Hes1o BxoxaeHuit abed B (Bx: P): Z +

. AAHO : P : mociexoBaTelbHOCTb SAEMEHTOB THHR CHMEBOJ
noayuarh: |UACIO0 BXoXaeHMA rpynnu u3 4 cumBoaos “abed” B P

. P.scrate B Hauaso
. f = 0 | uncao HafifleHHHX BXOXJACHHA

. n:=0 [uAcno HafiieHHHX CHMBOJOB B He3AKOHYEHHOM BXOKAEHUH
. nnx.n Vx & nenpourrannok wacrs P sunoxnsts
. . Bubop

ve npEN=3 mx=%"0"=n:=0 Ii=1+1"
.. o+ opgn=2nx="¢"=>n:=3

«. . mpEn=I]ux="b"=+n:=2

.. o mpa x="a"=n:=1

+ . o HHaUE ) = ni=0

« « KoHel BuGopa

. KOHEN nHKaa

+ OTBET :==

KoHen BPOFpaMMsl
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3navenHe 3aXaHHOTO MO yObIBAIOIMM CTENEHAM MHOTOY/IEHA B TOUKE,
Ilycts 3agann Toyka {0, mOCAER0OBaTENbHOCTD P, B xoropofi B mOpsAKe
yOuBaHHS CTeneHefi pacnosioxeHH KoshduuueHTH MHOTOWIeHa, H Tpe-
GyercA onpejesuTb 3HauenHe MHorouwiesa B Touke {0. O6o3HauuM €O-
CTosiHMe TOCAefoBaTelbHOCTH P gepes @ = an ... @2d:d0, TAE Q—
mepBHA SJEMeHT NOCIELOBATENBHOCTH, & 3o — NOC/ICIHHIL, Hama sanava,
TaKuM 06pasoM, COCTOMT B HAXOXKACHHH

f(@)=a,t0"+ ... + 2,t0% 4 a,10 + 2,
Bynem nefictBoBaTh CTaHZAPTHO:
f(0*x)=agt0" 4 ... +a,t0°+ a,t02+a0to+x_f(m) «10+x.

B npasoil YacTH He HCMOJB3YETCss HHYEro, Kpome f(w), x B He 3aBHCA-
meit ot mocienosaTenbocTn Beamuunn t0, T. e pyHKUHA f HHAYKTHB-
ma. W3 coornomenua x = f(x)= f(A+x)= [(A)st0 + x crenyer, uto
f(A)#t0 =0, 7. e. f{A)= 0.

pporpaMMa sHaueHue Mmuorouiena (sx:P) B Touxe (Bx t0): R

. KaHO : P : nocllef0oBaTeJbHOCTh SJECMEHTOB THOA R, t0:R
. NOAy4dTH: | 3Havenne B TOUKe 1) MHOrouaeHa, k03¢ UUHEHTH KOTO-

. } | poro pacnosioxens B P B nopauke yOLBaHHSA cTeneHei
. P.scrats B Hauano

. f:=0

, QUKA VX & nenpountanuofi yacTH P BumoOAHATE

p o Ti=f#t04x

. KoHen HHKJA

. oreer ;=1

‘KOHEI[ NporpaMmul

OGpaTHTe BHHMAHHe, 4YTO MHl peryJApHEM o6pa3oM, HHYEro He
IpUAYMBBAA, TOAyuMIH cXeMy ['OpHEPA BHIYHCICHHA SHAUCHHS MHOIO-
qjgeya B TOYKE.

Mpou3ROAHAR MHOTOWIEHZ, 3aJaHHOTO MO yOmBaomum CTeneHAM,
Hyc-rb B YCNOBHAX TNpeAHAYUleH sajaid Hajao ONpelendTbh He 3HaueHHe
MHOrOW/eHa, a 3HauehHe ero npoussofuofi f'(®). Mel morim G craH-
BapTHO BHpaxaTb [’(@+X), HO TOTO iKe pesyJbTaTa MOXKHO JIOCTHYB,
TpoCTO npo,ump(pepeﬂuuponan f(wex) mo t u B3aB snauenue s t0:

f’(o)*x)==(f(co)-=t0+x) == " (@) » 10 + f (0).
B‘ npaBoii acTd Kpome /(@) u xoHCTaHTH t0 QHErypHpyer eme H f((o)

Paccmorpum F = (f',f). Dra dysxuus HHAYKTUBHA, H ee MOKHO MpO-
AOJKHTh Ha Q, nonoxus f'(A)=0: '

JAPOTPAMMA NPOHIBOZHAS MHOTOWIEHA (axtP) B Touke {BxX:t0):R
» AAHO 3 P 1 mocA¢A0BATEAbHOCTH daeMenToB THNA R, 10:R

8. UHEVKTHBHOE. BHYUCIEHHUE GYHRIUA 129

o BOAYUHTH; |3Hauenne B Touxe t0 MPOM3BOAHOA MHOTOWACHA, - - ..
0 | kosdpHIUenTH KOTOpOrO pacHONOKeHH B P
. | mo younaﬂmo crenenel

o — ——— —

*

N P.Bc'ra'rb B Hayajo

. df :=

o fie= o . : : ;
+ HEXX-VX & HenpounTanHOk nacre P BHIIONHATH
we di;==dfs 1041

e fi=fat04x

+ KOHeH BHEAR

. oreer ;= df )

KOHeIN MPOrpaMMul

I'Ioayqe!myxo CXeMy, TNO-BHANMOMY, Pa3yMHO HA3PATH CXeMOf Fop
fiepA BLITHC/ACHHA NPOR3BOAHOA MHOTOUNEHA B TOUKe.
- AHanus mpasHabHocTH dopmyam, [Iycte X ={(,), t, +} — ampa‘
BAT H3 UeTHpPeX CHMBOJOB, CpelH mocielloBaTeqabHocTelt B aadasure X
HEKOTOpHEe SBJIAIOTCA NPABHABHLIMH ajrebpauyeckuMmr ¢bopmyaamu, Ha-
npumep t, (1), t+t, ((t+4t)+t). Hyxno onpenenntn, siBnsercas xu
T0C/Ie10BATEILHOCTD CHMBOJIOB NPaBHILHOA Gopmyaon:

{ (0) = «@ ABAseTcA NpaBUABHOR dopMmyJons, f: Q1 (X) - {na, wer).

Mu ne Gyaem noapo6GHO PacnHCHIBAaTb XOJ pemeﬂna 9T sajmawm.
Tlpusenem cpasy mHAykTHBHOe pacmmpenue F = (fl,{2,{3) q)'ymn'u' i
rae

. fl = «@ wmoxer Outsh NpOOMKeHa A0 npasu/bHON GOpMymH>,
fl: Q — {na, ner},

f2 = <unC/0 AeBHX CKOGOK — 4HCAO NPaBHX CKOGOK», f2: Q—Z,

f3 = «nocnepuuit snement s, f3: Q1 =X,

COyuknuio F moxno poonpefennts Ha R, nonoxkus F(A)=
= {na, 0, ”“+”). Orobpaxkenne [ ONpefeiHM CIEAYIOIMM O06Pa3OMI

f(0) = pa <= F (0) = (pa,0,”t”) wm F (0)=1(na,0,”)").

‘ .
Takum 06pa3oM, Iycras NOC/AeOBaTeNbHOCTb <«KOHUaeTcsi» 3HAKOM -f

H «BASIETCH» HENPapHJbHOR dopMyJiofi. DTOT Ke BHIBOL MOXKHO CAeAaT>
H U3 OYEBHIHOIO TOXAECTBA

Vo =Ql f(m)——f(”t+”*m)

Ioactasnas Qopmanbio B 3T TOKAECTBO © = A, HOHY‘mM i(a)=
= [("t+") = ner.

mporpamma dopmyna (ex:P) npaslmbna:,ualﬂe‘l“

. JaHO :P : nochenopareanHOCTh SJEMEHTOB THNA CHMBOA
) | P cocrour w3 cumponos “(”, 7)", "i", "+
o AOAYYRTE:

8 A. I, Kywnupenko, T, B. JleGenes
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«-——‘—-.-.—n-.

P.pcrath B mayano v o -
+ HAYAJO TPABHALHO 1= Na - ' :
« pasHOCTD 1= ‘ -

. mocaefHHA saement == /47 - T . .
. neka Vx € menpountannoii sacru P )

.« TOKa Hawajo IlpaBﬂJleO

¢+ BHNOAHATH

. . Bubop

.+ o Bpa x="("=>pasHocTb.yBeanmaaTs B2 [ .~ - - - -
'+ o mpH X=")" =>pa3HOCTh.yMCHbIIHTL BHA |

-

. .« Konen sufopa
.. HaYaJo NpaBWJIBHO := pa3HocTh =0 H
ce coueTanue (IOCJACKHHH S5JAEMEHT,X) JONYCTHMO

. nocaeaHuit 3AEMEHT i== X
. KOHEH H¥Kaa . S
« OTBET = HAUajo NPaBHAbHO W PasHocTh =0 R

. (nocaexuuit snement == ")’ mau nocirenuufl sAement ="t").
KOHell NPOrpaMMbl '

mporpamMma couecranne (Bx :x1,X2:caMBon) ROMyCTHMO : ag/Her
« RaHO T
+ NOAYYHTH:,

. orBeri=(x1=="(* u (x2="(" nan x2="t")}) mum

. (x1="4+" 'u (x2="(" uam x2=="t")) mam
. ' (x1="t" u (x2=")" wmn x2="-}-"))} nan
. (xI=")" u (x2=")" mam x2="-+"))

EOHCIX IPOTpaMMul

3ameuanne 1. Bunapueie onepayuy u uHOYKTUBHBIE (DYHKYUL.
B wacrsoM cJayuyae, Korga oGaacTb 3HAuEHHA AHAYKTHBHOA Qynkumn F
coBnagaer ¢ anadasuToM X, felicTBHe © ~siBAseTcs OUHAPHOR omepas
nueil Ha X M sHauenwe F HA © = XiX2 .., Xn Bhlpaxaerca (opMynol

F((D) X1°Xz° ssa ©Xn,

FAe AefCTBHsS BHNOJHSIOTCA ciea Hampaso. Ha QI t})yaxmm F no-
onpenensierca ¢opmynoli F (x) =x Yxe X, F MOXHO NPONOJIKHTL Ha
Q, nonoxus F(A) = e, Torna u ToAbKO TOrAa, korna Ve X eex=x,
T. e, TOJbKO TOTXa, KOTAA € $BJAAETCH JIEBHIM HefTPAJbHHM IEMEHTOM
_omepatlHl o, DJeMeHT s & X fBJAETCS CTALHOHADHHM 3HadeHHeM TOrAa
H TOMLKO TOTAa, Korta Vx & X sex=s. .
Tax, sanpuMep, uHc/a0Bas (YHKUHMA «CyMM@ 3JEMEHTOB» 3ajaercd
GunapHoil onepauueli -, «NpPOH3BELEHNE 3JEMEHTOB» — ONEPalLucH s,
«MAaKCHMYM 5/1eMEHTOB» — GHHApHOH onepauuedi max, :

8. HBAYKTHBHOE BHIUHCJIEHHE ®YHKIHIT 181

Sameuanne 2. OGHONPoxoOHble QN0PUTMBL U MUNUMAASHOETG,
Ilpy pemleHHH KOHKPETHHX 3aAal, CBA3AHHHIX € HOCACROBATE/ILHOCTAMH,
BO3MOXHH pasHble cTpaterdd.. Hanpumep, 3ajayy <uHCAQ MaKCHMajb-
HHX 9JIEMEHTOB NOC/e/l0BAaTe/bHOCTH» MOXKHO pellaTh TaK: CHayana ie-
peGpaTth BCe 3JeMEHTH NOCASAOBATeLHOCTA H HANTH -MAKCHMYM, DOTOM
nepeﬁpau S/IEMEHTH [OCHe0BATE/ILHOCTH elle P33 H DOACTHTATS WHCHO
smemoa, panmnnx naﬁneﬂuouy Makcumymy. Kaxawii nepeGop Bcex
meﬂ'ron ‘HOCAEAOBATENLHOCTH B NPOrPaMMHPOBAHHH HPHHATO HAa3H-
u‘rb npéxodom. O6mme crpaternd (airopuTMH) paGOTH C HOC/HELOBA~
TeBHOCTAMH NPHHATO KJAACCHHUMPOBATh MO YHCAY MPOXOXOB M HA3bi-
Batb o0uonpoxodnvimu, 08yxnpoxoduvimy M T. A. Oy H Ty Xe 3a-
nayy MOXHO pemaTh 3a pasHoe YHCIO NpoxoAoB. Cxema HHAYKTHBHOTQ
BHUHC/IeHHA (QYHKUMA Ha DPOCTPAHCTBE NOCAefOBaTebHOCTefl Bceraa
APHBORHT 'K . ORHONPOXOAHOMY. BAFOPHTMY, T. €. ANTOPHTMY, KOTOPHMA
YHTaer SNeMERTR TOCACKOBATE/HHOCTE OT HA4aAa8 K KOHIY IO ORHOMY

-pasy Kaxabi. OGHYHO OAHONPOXOJHHE AJTOPHTMH BHOOJHSIOTC GHCT-

pee, ueM wmHOrompoxoxmnie. Taxum 06pasoM, HHAYKTHBHOE BHUHC/ICHHE
ABJAETCH ONTAMANbLHHIM N0 CKOPOCTH.

MHUHAMa/MbHOCTD HHAYKTHBHOTO DACHIMPEHHS O3HAUACT MHUHHMAJbe
HOCTb N0 NaMATH, T. € DO 06beMy HH(OPMANHH, KOTOPas XPAHHTCH
B Npolecce BHYHCJACHHS, )

Takum o006pasoM, OCHOBHOM TEODRTHYECKHN Pe3yJbTAT 3TOTO pas«
Aesa’ MOXKHO ¢PHOPMYTHPOBATL Tak: 048 -mobodt Pynxyuu | na npo-
CTPanCTGe NOCAeA0BATEAbHOCTEd CYWECTBYET MUHUMAALHLIA NO NAMATR
eviuucARIoul | 00HONPOXOOHIE QAZOPUTM; ITOT AAZ0PUTM eduUNCTBex
€ T04HOCTOI0 00 usoMOpPusIMA.

3ameuanue 3. [Apyeue npozpammuvie CTpYsTypo. dannsix. s«
JIOXKeHHbIl Bhllle MeTOJ HHIYKTHBHOTO BWYHC/JCHHS 3HadeHnmft GyHxuufl
NpuMEHUM H K (YHKUHAM, 3aAaHEHM Ha APYI#X NPOCPAMMHLIX CTPYKs
Typax — BEKTOpax, CNHCKax, ouepeAsx H T. n. Hanpumep, 3HaueHne
B Toyke t0 mpOHM3BOLHOR MHOrowiesa, Kos$pQHUHEHTH KOTOPOro B HO~
pAaKe YOHIBAHHE CTeneHei pacnonox{exiu B JAHHAMHYECKOM BEKTOpE,

MOXHO HafiTH Tak:

nporpaMma NpoussoAuas MHOTouJeHa (BX:V) B Touke (BX:10):R
« RaHo : V:junHaMHYecKall BeXTOp S7eMentop THHA R,
. t0: R

. ROAYuYHTH: |3nauenue B TOuxe i nponsaonnoﬁ MHOro4JeHa,,

. | KosdpuiuenTH KOTOPOro PacnoJoKeHH B V .
. j o yOniBanuio cTenmeHei )

) mmm————

. di ;= 0

« fi=0

.o EMEA Vi 1,,v. 44000 9ACKEHTOR BLITOAHATH

5‘
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«o di:=diet04f
ee o= fet04v(i)
. KOHEN RHKAa

. otper = df

KOHCH NpOTpPaMMH

DrneMenTH ADYrHX CTPYKTYp He 0073aTeNbHO BCeraa mepebupats B

TOM NOpsAKE, B KOTOPOM OHH Raxoasrcs B cTpyktype. Ecam, nanpu-
Mep, B AHHAMUYECKOM BeKTOpe KOS((UIUHEATH MHOrOWIeHa pacmosios

XeHH B NOPAAKe BO3PacTaHHA cTenemefi, TO MOXHO nepeGupath HX

OT KOHUa K Hauajy. Torzia B moaysaiomefici HOCASNOBATEJLHOCTH ©
OBH GYAYT pacuo/ioXeHH B NOpaAKe yGuBaHua cTeneHefi m MOXHO G-
XeT NMpHMeHHTb cxeMy [opuepa:

nporpaMma NpOH3BOAHAA MHOrouwdeHa (Bx:v) B Touke (Bx:10):R

« AGHO ¢ V!jQAHAMHYECKHA BEKTOp saeMeHTOS THma R,
. t0:R
. llOle'lllTb‘ | snauenne B Touxke 0 mpomsmoanOf MHOrownena,
. |xoa¢¢nuneﬂm KOTOPOr0 pPacHOJIOXKEHH B V
. lno Bospacranmio creneneit
. df: i

i:

'« nuga Vi e l..v.uucao saeMeHTOB pesepe BHOJHATE

« » di:=di+t041
o« o fe=1st0-+v(i)
« KOHel, MHKJa

. orper ;= df

KOHeL[ MpoTrpaMMH

Sameuanue 4. Pasnele 3adauu u cxema undyxkTusHO20 6bI4UCH
aerus gynxyuu. TlpocTpascTBO nocAenoBaTeJbHOCTEl NOJNE3HO YMETHb
y3HaBaTb B CaMbX PasHHX cHTyauusx. BepHemcs, Hanpumep, K salaue
«ulCiO OpensTCTBHA B monoce» B3 pasn. 4. Ilpoxsurasch BROML TO-
JIOCH ¢ 3amaja Ha BOCTOK H AaHAJNH3HpYs KJeTKy ciesa ot IlyTHuka,
Mn (aKTHYECKH HMeEM /€0 C NOCJACKOBATENbHOCTHIO S/JEMEHTOB THHA
«3aH5170/CBOGOAHO? H ¢ (YHKIHMeA «4HCIO npenarcTeufi B mOJOCe», Onpe-
Jesennof Ha Takux nocjefobatenbHocTsX. Ilonpo6yeM pemHTs STY 32+
JAauy peryaspHoiM o6pasoM, HaxXoAs ﬂH}J.YKTHBHOe pacumpenue HCKOMOH
$yHKIIHH?

f(0) 4+ 1, ecau x — meppas KaeTKa HOBOIO
f(0*x) == | DpemsaTcTBHA,
f(0) B NPOTHBHOM cJayuae.

B npasofi macts Hcnoapayercs HHGODMauHs. O COOTBETCTBHR X NepBOf

KJETKE€ HOBOro npenaTCTBHA, dT10 TaK TOrAa m -TONbKO TOrAd, KOrAa -
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X == 3aHATO M TOCJACAHUP dAeMeHT ® =. cBOGoAHO, PYHKIAS
F == (f, nocnenunii sneMEHT ©)

fBAACTCA HHAYKTHBHHIM pacluupenueM f, H mporpaMmy MOXHO SamHCaTh
B BHAE:

nporpauua UHCI0 MpemaTCTBEE B HOMOCE

« BAHO N lﬂyTuux y saflafHoro Kpas nox nosocolt npenmc'rana

. ~ | mMmoM Ha BOCTOK

. oaywatsh: |I[IyTHHK y BOCTOuHOro Kpas, B CueTynke — UHCIO

. " |npensaTcTBuit B HOJOCE

. ofpexTn:

. OBO 8aHATO:jAa/HeT

06bem' «6un0 3aHATOR 6y)1er conepxars nHboOpMaLHIO 0 nocsens
Hewm sneMente ®. Ilotkombky F ompefeieHa Ha HemyCTHX MOCACLOBas
Te/AbHOCTAX, a nojoxkenue [IyTHHKAa B HauYaJbHEI MOMEHT COOTBETCTBYeT
COCTOSIHHIO <IIPOUHTAH OAHH 3JeMEHT MOCJICAOBATEJbHOCTH», TO Opexjie
BCero YCTaHOBHM HauaibHOe 3Hauenuwe F, T. e. cocrosmue qurqm(a [
00beKTa «OLlJIO 3aHATO»:

» CueTunx ycTaHOBHTB B HYJb

. ecau ITytunk.caeBa aanaTo To

.. Cuerunk.yBEeJHYHTb HA €LHHHLY

» KOHEN ecad

« 6u10 sausTo = [lyTHHK.cNeBa 3aHATO

CaMo mHAYKTHBHOe BhluHc/eHue F 3amuchiBaeTcs Kak OGHYHO, TOMBY
KO BMeCTO UTeHHs 3JIeMeHTa mnocJaeflOBaTeNbHOCTY HAA0 NepeMelaTh
IlyTHHKa Ha BOCTOK: ‘

» unka noka IlyTuuk.Bnepesn cBOGOAHO BHMOJHATH

. . [IlyTHEk.cmeaaTh mar |T. e. HOJYYHTb OYEPELHOA IEMEHT ©
« « ecan IlyTauk.cneBa 3aHATO M He OHJIO 3aHATO TO

e+ . CUeTUHK.yBeIMUNTD HA €IHHHLY

e « KOHEU €CJH

e . Ob10 8anaTo := IlyTHHK.CAeBa 3aHATO

. KOHEl BuKJIa

KOHEL NPOrpPaMMul

3ametbTe, uTO B aHAJIOTHEHOA mNporpaMme B pasi. 4 HHKaKne
O0beKTH He HCHoJb3yloTcs. BosHHKaeT BONMpPOC: KaK XKe TaK — Beldb
dynxuus «uncyo npenaTcTBHii B NoJoce» He SABJASETCS HHAYKTHBHOH g
Ge3 nononHHTENbHONR HHPOPMALMH ee 32 OXMH NPOXOX BHUHCIHTb Hellhs
83! Jleo B TOM, OAHAZKO, YTO B pa3f. 4 MbH TOXe HCHOJb3OBAJH 3TY
Ge3yc0BHO HEOGXOMHMYIO HH(OPMAUHIO O MocjeAHed NpoineHHOH KjeT<
Ke, HO C 4HCTO NPOrpaMMHCTCKO} TOYKH 3PEHHA AEJIAJH 3TO [O-APYroMy:



i ) PR Y, HAMAJIA TTPOIPAMMMPOBAHHA

BMECTO TOTO+ %68 3aNGMANATL TEXIUEE COCTONAWE. Bi CNENAANLHOM:
‘ofbeKTe «GHA0 SaHATO», NOTOM AeJaTh. MEr N CMOTPeTb, 410 6RO
paablue, ML CHANANA. ABAJH3HPOBAAM, TeKyliee COCTOSHHE H TNONAJanH
B OfMH M3 ABYX CJyyaeB B BhGOpe, a yX NOTOM — BHYTpH BHOOpa —
nenaan ouyepenHofi mar. O6pasHo roBops, undopmanng o nocrenneit
DPOAAEHHOR KJeTKe 3aNOMHHAJach He B CHENHAJbHOM OGBEKTE, a B TeK
CTe NporpaMmu, -

B o6umem cayuae, ecau Fo) = (f(0), T {nocennuii sneMent @)Y
A GHC/IO Pas/HUHHX SHauenufi [ HeBemixo, MOXEO XPaHHTb COCTORHNE

fl ne B o6beKkTe NPOrpaMMu, a B €e TEKCTe, T. €. HCHOJNb30BATh BHGOP

€ COOTEETCTBYIOMHM KOJHYECTBOM CJyyaes: cHA4aja aHaNH3HPOBATh CO-
crogsne fl, @2 nOTOM — BHYTPH BHIGOpA — UHTATL OUYePeAHON SAEMEHT
HOCAEA0BATE]BHOCTY M BHUYHCAATE HOBOEe 3HaueHHe f,

3AJAYM. K YOPAXKHEHHSL

“ B ppHBeReHHUIX RWKE JGAATEX - yRadawa (yHKOES, SnavenHe ROTO-
Poil’ mano BowEeAHTH, Tpefyerca Onpemes/uTs, ABASETCS JH 97a (yHK-
uns uHAYxTHBHOA. Ecau Ra — Bumnucats G, eciy He?w— NPHAYMATL Hi-
AYKTHBHOE pacuiHpense W Bumucatb G Aax mero. Hamicats nporpam-
my {BX:P, BbIX ;{ HCKOMOE 3HaueHHe), CYUTas, YIO @ — 3TO COCTOMHHE
nociaefoBaTelbHOCTH P osjieMentoB ‘THoa X. Kak W paHbine, ecam npo-
THBHOE BHO He OroBOPeHO, oA X NOHHMaeTcs IPOH3BOMbHE andasut
B3 ABYX A Gojee CHMBOJOB. -

). Tocaeasui snement o, f: QL —X.

2B o Bcrpeqaercsi x0, 1 @ - {na, net}.

3. Yucao sieMeHTOB, YAOBAETBOpsomuX yeaosro Q(x), f: @ - Z+4,

4. Makcumanbioe snavenue, f: QI (R)— R.

5. Makcumanbhoe siasenue, {1 & (R-+|+)— R4

6. Mpaumausuoe ssavense, {1 Q1 (R+)— R4-,

7. MurHMameHOe B MaKkcHmavmbHOe suayenus, @ Q1 (R)-» RaR.

8. Tpn wHauGospwpx suasenus, [ QIR)>-MeR, M=
= {(x1,x2,x3): x1 < x2 < x3}.

9. Cymma anementos, i1 Q(R)—R.

10. ITpoussenense sjeMeHTOB, f: Q(R)——»R

B sapasax 11—14 SA o6osﬂaqaer MHOXKECTBO BCeX KOHeUHHX INOJ-
MHOKECTB MHOXKeCTBA A,

“11. O6benunenne anementos, f: Q(SA)— SA, A — moboe,

12. Iepeceuenye saementos, f: Q(SA)— SA, A — moGoe.

13. O6negunenue snementos, f: Q(SA)— SA, A = {0, 1},

14. INepeceuenne snementos, f: Q (SA)— SA, A = {0, 1}.

15. HauGombmmii obwmii nenutens saementos, f: Q1 (N)— N,

16. Benuuuna uncsa, 3amHCAHHOTO B JABOHYHOA CHCTEME CUHC/ACHHA,
£ R1({0, 1}) > Z +,
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17. Bee aammmu paBHE MexAy cobol, 1: Q(X)— {ma, ne;}

18. Yucno pasymunux aaementos, f: Q(X)— Z-+-,

19, Yucso map coCeAHHX 2JEMEHTOB ®, onaJIeTBopmoumx ycno-
suo Q(x1,x2), i: Q(X)—~2Z+,

20 Homep nocaepgero. SNeMeHTa, paBHOro xo f: Q(X)» Z+,
f (A) = 0.

-21. Yacao nxoxmennﬁ B ® MNOANOC/ACAOBATENLHOCTH PiP2 ... Pk,
Bce py pasanusn, [: Q(X)—> Z4-.

.22, Ynesio JoKaJbHHX MakcumyMos, f: Q(R)—~> Z4-. (Snemem no-
C/IeNOBATENLHOCTH HA3HBAaeTCs JOKANbHHM. MAKCEAMYMOM, ECHH Y Hero
HeT coceaa GoJbllero, ueM caM paeMenT. B /o6ofi oxHOSIeMenTHOR

Wm HGHPEMED, DOBHO OJEE JGKASKHLI MAKCHMYM),

) Eameamrmhaoma Wmu, A3 ﬂ‘(m-w {.m,m), I{A) =i
" oa, Houep nepaoro a:xemenra. nuemu.wm MAKCHMATLEOE BHAHEHBE,
£: QR)+Zo, H{A) == 0.

25, 3uavenue 3aNUCARHOIO N0 BOPACTAIOIMM CTCUCHAM MHOROWAS
4ia 3 Touke 10, L: Q(R)— R, fA) = 0.

26. 3uaveHse NPOUIBOAHOH AAMUCAHHOrO MO BO3PACTAIOWHM CTeles
asu uneronsesa 8 souke 40, £ R(R) -+ R, 1(A) = 0.

27, 3uausupe k-ii 8ponssoguefd BaNHCAHHOTO N0 YOLIBAOHIHM CTe-
NeRAM muQreudena 8 gowke 10, 4: Q{R)— R, i{A)= 0.
~ 28, Cpeauss 3iusa CBaanoll seapacTmomell NOANOCTENOBATEIIAION
cra, f: QI(R)— R4

T 29, Cpensaa AAMHA CBABHOH TOCTOAHHOA HONANOCACAOBATEILHOCTH)
L QI R)+ BA-.

3. Cpeansa Aanua CBA3HOR rpyanu npoGenos, f: Q(8) - R4~

31, Cpepuna pauHa HaeHTHpuKaTepa, f: Q(S)->R+ (uaentupuxa-
TOPOM H23HBAETCHA NOCASAOBATEJLHDCTE OYKB H LH(p, HaUHHAIOWAACH
€ Oyxsu). :

32. KouuecTso BXOXACHHE B TOCJIEAOBATLALHOCTD umppu KoTopad
BCTPeuaesos B BOCAEHOBATEALHOCTH MAKCHMAABHOS HHCJIO pas i Q(X)—
=Z+,X=1{0,1,238,4,5,6,7 8, 9}.

33. PasMepHOCTb HPOCTPAHCTBA, HATAHYTOTO Ha ABCACAOBATEILHOCTD
Bextopos R?, f: Q(R2)— Z+.

34. CymMa KBajpaTOB OTDPHIATENbHHX 3JIEMEHTOB HHC/OBOfl mOC/es
psosarenpHocTH, 1 Q(R)—=>R.

35. Hucno 31eMeHTOB UHCIOBOH n‘ocueAOBaTenbﬂmcm, GoAbINE BCEX
opespiaywux saementos, I: Q(R)—Z+4,



. TJIABA®
HECKOJ/IbKO NPUMEPOB INTPOIrPAMM

9. Mpoekr «Bunykaas o6onouxa
YI0C/I€ AOBATEABHO NOCTYNAIOMMX TOUEK MAOCKOCTHD

Dopmyanpopka sanaun. [lycrs TpeGyerca co3faTh HCHOJHHTENR
AN BHYHCAEHHS HEKOTODHX TFEOMETPHYECKHX XapaKTePHCTHK (HanpHe
Mep, nepHMeTpa H IJIOMajH) BLIOYKJOA OGOJIOYKH NOCHAEHOBATENBLHO M0+
CTYNAaIOWMX TOYEK IJIOCKOCTH.

Hanomunwm, uto sumyk/aofi oGomoukoit conv(M) mHOXKecTBa M To-
YeK NJOCKOCTH HA3HBACTCA MHHHMAJbHOE BHIyKJIOE MHOXECTBO, COJeps
XKailee Bce SajanHne Toukd. Ecun
npeacTaBHTh ceGe TOYKH = KOHEUHOrO
MHOXeCTBa B BHAE BOHTHX B JOCKY
rposgfefi, To BHNyKJas 06ONOYKA — STO
MHOTOYroJbHUK, (GOPMY KOTOPOrO WpHs
HUMaeT HaTAHYTOe HA TBO3JAH De3dHOs
Boe koabuo (puc. 9.1).

ChoBa «noc/ef0BaTeNbHO HOCTYs
Oa0IKUX» 03HAYAKOT, UTO TOYKH MHOXKe«
Puc. 9.1. Bunyknaas = o6onouxa CTBa He sajaHbl BCe CPasy, a HOCTY

MHOXXeCTBa TOYEK WJOCKOCTH nawT Apyr sa Apyrom, INpHYEeM B JiO«

Gofi MOMEHT BpeMeHH HCHOMHHTENb AOJ-

¥eH yMeTb OTBETHTb Ha BONPOC O MEPHMETPe HJAH IJIOWAXH BEIIYKJOM

oGosoukn yxe nocTynupuiux Todek. Takum obpasom, TpebyeTcs co3naTh

Hcnonuutens <«Brnykaas odonoqxa» €O ciepylomeil CHCTEMOR NpeAnNHs
canui:

1. navatp paGory ’

2. no6aBHTh TOYKY {BX :TOuka R2)

3. mepumerp £ YRCAO
4, naowaznp i YHCAO
5. KonuuTh paboty
rie THI: '

Touka R2 == samucs (X, Y: aucao)

Hukaxoro 6a30BOrO HCNOMHUTENS B YCAOBHH 3alaiH HE SajaHo,
T. e Npn peanusauman Brinykaoii 0GOMOUKH MOMKHO NOJB3OBATLCA Agup
BO3MOXHOCTAME YHHBEpCaNbHOrO Buinoanurens,
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EcTeCTBEeHHO, BO3MOXHHE pasHbe CTPaTErHH -pPElICHHA 3TOH sanaum,
panpumep: .

1) xpanuth BCE nocrynalomne 'roqlm—s'ro [03B0JIsieT MTHOBEHHO
o6pabaTHBaTh A06aBieHye HOBOK TOYKH, HO TPeOYET CYMICCTBEHHEIX yCH-
JAufi NpPH BHYHCACHHH HepUMETPA H IVIOMALH;

2) XpaHHTH TOMBLKO BEpPIIHHH BHINYKJOf OGONOYKH yXe NOCTYmyB-
IUHX ‘TOYeK (OYEBH[HO, UTO STOCC NOCTATOYHO AJS BHYHCIEHHS BHIIYK-
J0f o6osouKE TpH KOGABAEHHH HOBOA TOUKH) — 5TO COKpaumiaeT o6beM
xpanuMoft rH(OPMAUUE H YCKOPsiET BHUMC/IECHHE NEPHMETPA H NJIOLLalH,
HO YCJOXHSET Jo0aBAcHHE HOBOH TOYKH;

3) XpaHHTb He TOJBKO BHIYKAYI0 00O0JIOYKY YXe MOCTYNHBIIHX TO<
ueK, HO-H €e MePHMeTP M IJIOUaAb, T. €. BoOOule BCe JEHCTBHA NIpOU3-
BOAHT: Npn XoGaBlieHHH' HOBOA TOYKH, a MO HpeANHCAHUSAM «nepnmmp»

# ¢InAO0NIA/b» JMIIb BHAABATH TOTOBHE 3HAUYEHHS.

BuGop Toff maM uMHON CTpaTernu pelleHAs JAOJXKEH ONDeAENATbCH
cnennduKoR safauu: ecJH TOUKHM HOCTYNAlOT 49acTO H MX Hano olpaba-
THBaTh OBICTPO, & 3amPOCH H2 NEPHMETP H IJIOMALb PEAKH, TO MOXKHO
BHOpaTh NEPBYI0 CTPATETHIO; eClM, HaoGopoT, TOUKH HOCTYIAOT PEeAKO
H BpeMs HX 06paGoTKM He OYEeHb BaXKHO, 4 3aMPOCH NPO MEPHMETP H
njomazns, Tpe6yloT MakCHMaJbHO GHCTpOro oOTBETa, TO Jydule H36paTh
Tpernii BapuaHT. Mm OyzeM cuHTaTh, YTO YCJNOBHs 3ajaui TpebyloT
MTHOBEHHOH BHJAuu TepHMeTpa K IJIOMAAH BHAYKJIOR o6oMoukH yke
NOCTYNHEIIHX TOYEK, H OyleM NpHIEPXUBATbCS TpPEeTbeH CTpaTeru.

Ocnosubie upen. PaxTHueckH B 3TOf 3ajgaye MH HMeEeM JeJo ¢
¢yHkuHeA Ha OpPOCTPAHCTBE NOCJAEJOBATENBHOCTEA TOYEK [JIOCKOCTH.
3naueHHeM GYHKUUH #BASETCS BHINyKaAas OGO/MOYKA TOYEK NOCJELOBa-
TEJbHOCTH, a TakXe NepUMeTp M mJowWanp 31ofl o6onourd. Cxema uH-
JAYKTHBHOTO BHUHCJIEHHS GYHKUHM B XAHHOM Caydae O3HayaeT, 4TO NpH
No6aBNeHHH HOBON TOYKH X Mbl He BHUHCJSieM 3aHOBO HOBYIO BHINYKJYIO
‘o6onoury f(wsx), a Monudunupyem crapymo 060NI0uKY f(0), 7. e Bu-
paxaeM f(o*x) uepes f(w) u x.

. OTN0KEM TIOKa BONPOCH NPO NEPUMETP H IVIOMAAb H IOCMOTDHM,
KaK MeHseTcs BHOYKJas oGoJiouka npu RoGaBjeHHH HOBOH ToukH. flcHo,
YTO ecm HOBAas TOYKa_OKasajach BHYTPH W/JH Ha IDaHHLeE cTapofi BH-
nykaofi o6oJoukH, To o6ojouka He MeHsercd. Ecam xe HoBas TouKa
OKa3aJjiacb BHe CTapofi 060/10ukM, TO 000JOYKa MeHSercs TakK, Kak H30-
6paxeno Ha puc. 9.2. Ecan B HOBOR TOUKe pacloJOXKHTh JaMINOYKY, TO
OHa OCBeTHT yAaniseMue pefpa crapoil 06oJouKH; nostoMy Oynem Ha-
SbiBaTh 3TH pefpa OCBElIEHHHIMH H3 HOBOf TOYKH HJIM NPOCTO OCBeileH-
HbhMH, AJTrOpHTM MOIM(HKAUMA BHINYKJIOR OCOJOYKH MOXKHO OnNHCAaTh
Tak:

“ 1) ynaants ocBenieHHHe peGpa, 2) KOHUH oOcCTaBleficsd JIOMaHOR
COGJIHHHTD ABYMA HOBHIMH peGpaMH C HOBOH TOYKOM.

)
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Mu, Bopouem, onmcany Toabko obmmh cayyall, Ecam aosas TOuka
JIEXKUT Ha NPOJOJKEHHH OZXHoro u3 peGep, TO 0060J0YKa AOJKHA

} Hasan Tauka T
\
l’ \
] A

ETapar osonnvka HOPAA QBOAOHKS

Puc. 9.2

H3MEHHTBHCH TaK, KakK moKasaHo Ha puc, 9.3. [Tostromy peGpo, Ha HPOAOJ-
KEHHH KOTOPOrO JICKHT TOYKA, MH Takike GyAeM CUHTATb OCBRIICHHBIM.

A HOPARM TOUKA
’\
/7 3

R
L \
\

CTapan OBOAONKA HOBas OBONOMKA

Puc, 9.3

OcTaHOBHMCA NOKA Ha 3TOM YpOBHe AETAALHOCTH M NOCMOTPHM, Hads
upHas ¢ Xakoil 0GoJ0uKH paGoraer airopuTM (x). ITOCKOABKY B Hew
(urypHpyoT «OCTaBliascd JAOMaHas» H ee KOHUH, TO aJroputy paGo-
TaeT, JHIIb HaUHHAA C BEBHPOXKASHHOIO MHOroyrogsHHka. CrenoBaredbs
HO, nycTag (HeT TOueK), Hy/JbMepHas (OLHA TOYKa) K oJHOMepHas (oT-
PE30K) BHNYKJbLe OGOJOYKH — 3TO OCOObe ¢JyyaH, KOTOpHE IOJKHbI
06pabaTuiBaTbhCsl OTAGIBHO. ’

Ilo cyru nena, sto neppoe (mocie BHGOpA CTpaTerud) BOJEBOE
pesesHe — Mbl pa3luiu HaWly 3ajayy HA JBe: DePEUHCAeHHWE Bhiuie
ocobue caydad H ofwufl caydal, Koraa BeIDYKJAas 000/104Ka ABYMepHA.
ITostoMy, AeHCTBYA B COOTBETCTBHHM C TEXHOJIOTHER «CBepXy BHH3», Npd-
MeM peilieHde, u4TO AJs 00paGoTku obumero ciyvas y nac Oyler coes
UHaNbHEA McnosuuTens «MHoroyronbHuk», @ nonpobyeM peasH3oBaTh
HcnonHuTeas «Bunyknas ofonouka» na ero Gase. (3ameTuM, 4TO 3TH
pemtleyus AeACTBHUTENLHO SRJASIOTCK BOJCBHIMHE —MH MOUAH OH BMecTo
HHX NBITAThCA 33MEHHTb (%) HA aJIrOpPHTM, KOTOpHi paboraer, HauMHas
C OTpe3Ka MM JaXe C OAHOH TOYKH, HO He CTaju 3TOro AeNaThb.)

Hepeuit mar nexomnosuuuu. Mrak, peajnsyeM HCROJHHTENd «Br
nykaas obosouka» Ha Oase HCmoOAHHTEAd «MHOTOYTOJNLHHK®, KOTOPhifl
RO/MNEH DPOH3BOAMTL BCe AeficTBHA C HEBHIPOXACHHOX (ABYMepuoii)
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BHTYKAOR o0osoukoil. Haunem ¢ npeanmcanEs «n00aBHTh TOuKys. Ilo-
CKOJbKY HaM Hajo Kak-TO pa3anyaTh, C KaKHM CJAy4aeM MH HMeeM
Zleno, TO BBefieM IVI06a/IbHYI0 NMEpPeMEeHHYI0

: YHCIO YIVIOB: MepeuHcerue (HyJb, ONHH, 1Ba, MEOFO)

KOTOpas OyAeT CONEPKATh 9UC/IO «YIJOB» (BepuiMH) B BHINYKJOH 060~
aouxe. Torpa oporpaMmy ¢06aBHTb TOYKY» MOXKHO 3anHcaTb B BHAE:

nporpamma no6asuth Toury (x:T :TouKa R2)
. RAHO : | nocrynuna moBast Touka T
. neAyYnTs: |HoBasg ofosouka ==conv (crapas o6oJoura, T)

. Bufop
.« DpAt WMCTO YPAOB =wuyab =>06pa6oTKa myapyronsuuka {8x:T)

« o OpH YHCAO YrAOB ==onuH =>o00paboTka oxHoyroabHuxka (Bx:T)

« . OpR UHCAO YOMOB = fiBa =>ofpaGoTka nsyyroxsuuka (8x:T)
« » TIPH UACAO YI/IOB == MHOTO => 06paGoTKa MuOroyroJpHuka (Bx:T)
. KoHel BrGopa

KOReH NpOrpaMMmu

rae «o6paGoTka HyJbYroJbHHKa», «o6pafoTka OAHOYTOJbEHKA® H Ap. —
5TO NOANDOrpaMMbl (JIOKa/bHEe NpeANHCaHus HCOOJHHTeas <«Buimyknas
oboaouka»). Ham, BmpoueM, NOHAZOGHTCA IAe-TO XPAHHTb BHINYKAYIO
000/I0YKy yXe TOCTYNHBIHX Touek. Ecan OHa He BLipomAeHa, Mu Gy-
JieM XpaHHTh ee B HCHOJHHTENe «MHOrOyrolbHHK», a AJsd 0CO6bX cJy-
uaeB 3apeleM -Iyobanbiple 06bekThl A H B Tuna «rouka R2», B KoToO-
pux OyzeM XxpaHHTb Touky (B A) Hy/JbMepHO!Hl OCO/IOYKH HJH KOHUH
otpeska (A, B) oxnomepHoii.

Takum o6pasoM, oGpaGoTKa HYyJbYTOJbHHKa COCTOHT NPOCTO B 3a-
NOMHH@HHH -TOCTYNHBLIEH TOYKH H NOJYYEHHH OLHOYIOJbHHKA:

nporpamma o6paborka nyapyroabsnka (8x: T :Touka R2)
. AGHO I MHCJI0 YIVIOB == HyJb | cTapas 000J08Ka nycTa
« NOAy4HTH: |HOBasg oGoJouka =T

. A = T
« UHCJIO YIJIOB :== OAHMH
KOHei[ NporpaMMel ’ -

ITpu o6paGoTKe OAHOYrOMbHHKA HOBAA TOUYKA MOXeT NONacTb B
CTapyi0 BHIYKJAYIO 06020ouky (coBnacth €O CTapoil TOUKGH) — B 3TOM
cayyae o6oJ04Ka He MeHserca:

nporpamma 06paGorka opHoyroabinka (BXx:T :Touxka R2)
« 1AHO : WACAO YIVIOB ==OfHH |cTapad 060JOuKa — TOuKa A
« MOoayuuTh: | nOBasA oGoaoyKa ==conv{A,T)

- e -



140 IJ1. 2. HECKOJILKO TIPMMEPOB. TIPOTPAMM

« ecan T=A To HMYero He AeJAaTh HHAYC
e« « B:=T

¢ -o- -HUHCJIO YTJIOB (== ;1Ba

. KOHen eCiaH

KOHen mporpaMMH

Ipu o6paGotke ABYyroJbHHKA (OTPe3ska) BOSMOXKHH yXKe TPH pas<
HHX C/yuasi: HOBaf TOYKa IDHHANMEKHT CTapoMy OTpe3Ky (oGoaouxa
He MeHseTcst); HOBasd TOUKa BHE OTpe3ka, HO Ha OAHOMA NpAMOA C HHM
(oTpesox MeHseTcs, HO OCT2eTCs OTPE3KOM); HOBasg TOYKA HAXOAMTCA
B ofmeM NOJOXEHHH ¢ KOHIAaMH OTpe3ka (060/09Ka CTAHOBHTCA Tpes
yronsHukoM). IIpn anaiuse STHX CJyYaeB HaM DPHACTCA Y3HABaTh,
HaxoasaTcd au TOYKH A, B u T Ha ojauofi npamof, HAXOZHTCA JIH TOYKA
T 'mexay A 1 B n 1. 0, Jinn BHNOJHEHHS TAaKHX SJEMERTADHHX Jefl«
cTBHA Ha IJIOCKOCTH MH BBeAeM Hcnoadnrens -«[lnanumerp» u Gyaem
peann3oBHBATL Bunykaylo ofofouky Ha Gase ucmonHuTenedt <Muoros
yroabHuk» H <«[1lnanumerp». .

He BunucHBas ja/bHefllUMX pacCyXAeHHH, NPHBEAEM MOJHYIO peas
JIH3AUMI0 HCOOJHUTeNs «Bunykaas o00104Ka».

HCnoanuTeab Brnyknas oGonouka

. CI:

. 1. HauaTts pabory

. 2. no6aBsuTs TOUKY (BX :TOuka R2)

. — 06paGoTka HY/AbYroAbHuKa (BX:Touka R2) -

. — 06paGoTKa OXHOYTOJbHHKA (BX:Touxka R2)

. — 06paboTka ABYYroJsHHKa (BX :Touka R2)

. — 06pa6oTka MHOroyroJibHuka (BX :Touxka R2)

. 3. nepumerp t qHCAO
. 4, naomans- ) { 9RCHO
. 5. KOHUHTb paGoTy

. THOBE

. Touka R2 =sanuch (X,Y:uncno)

« O0BEKTHI:

. uHCNO YrJI0B: nepewnciaeude (HYab,O0lNHH,/Ba,MHOrO)

. A,B : Touka R2

.

. RECH peajHsaANHH:

. GyAeM XpaHuTh BHIOYK/IYIO 000JOUKY MOCTYNUBIIAX TOYCK M NpH
. NOCTYTJIEHHH HOBOY TOUKH MOAHQHIHpOBATh ee H €e XapaKTe-

. PHCTHKH (mepHMETD,IOIAAD)

9. TIPOEKT «BHINYKJAS OBOJIOURA» i
« HCHOJABL3yeMBe HCHOJNHHTENN:
. Mnoroyroabunk (M) m Ilnanamerp (I1) . :
KoHel| onMcaHgh | ~—————=-—=—— e e e ey

nporpaMma HauaTh paGoTy ™= WHCAO YIVIOB.YCTRHOBHTL B HYJb
nporpaMma noGasuTh Touky {Bx:T :Touxka R2)

. AaH0  : |mocrymuna moBasm Touxa T

moJayunrb: |HoBas o6osoyka ==conv (cTapasd oGosouka,T)

» BuOOp .

+ + OPH YHCJO YrJOB==HyJib =>06pafoTka HyAbyroipHuka (Bx:T)
« « TpPH YACJIO YrAOB==OJHH =>06paboTKa OfHOyroApHnka (BX:T)

. + NIPH UACAO YIJIOB==gBa =>06paGoTKa AByyroapmuka (8Xx:T)
« + OPH UHCAO YIJIOB == MHOro = 06paGoTka Muoroyrosapupxa (8x:T) -
KoHel BmGopa L

KOHEW NPOCPAMMH -

nporpaMma o6paGorka Hyabyroabruka (8Xx: T :Touka R2)
. AaHO : WYHCJO YIVIOB == HYJb | cTapas 060J0YKa mycTa
. HOJAY4YHThb: [HoBasA oGosoyka =T :

o YHCJO YIJIOB (= OXHH
uonen nporpamMmMmal

nporpamma o6paGoTKa oxHoyrosbuuka (Bx:T :rTouka R2)
« J2HO I UuHCJO YIMIOB==oaMH |cTapas 06ojouka — TOuKa A
. MOAYYATH: | HOBaA ofojoyka ==conv (A,T)

o ecar T=A To HHYEero He JCJAATh HHaUe
« +» B:=T

e« o« YHCJO YIJIOB := ABa

. KOHEn ecam

KOHelX mporpaMmmn

nporpaMma o6paGoTka AByyroabHHka (BX: T: Touka R2) .
. JaHO  : YHCJO YIVIOB == fBa |cTapasl 060J0YKa == 0Tpe3ok [A,B] .
. HOAy4ATh: |HOBas o06ojouka == conv ([A,B},T)

« BHGOD
. « opu Il.toukn (A,B,T) He na oxzoft npsmof =
. M.navate paboty (Bx: A,B,T)

.. YHUCJO YIJIOB == MHOTO

« o OpH Il.Touka (T) BHyTpn OTpeska (A,B)=> Huuero He Resatn k
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. . upu Il.Touka (B) Buytpu otpesxa {A,By=» Bi=T
« . npn I1.Touka (A) smitpa: awpm @, B}-:-A:—'E
. NOHeH BHIGOPR:

KoHel nporpaMMu

nporpamma o6pa6oTka Msproyrodwmuka (Bx: Ty=== M.aGpafiorats
(8x: T) :

APOTPaMMa REPHMETIR. WMCIO

. paHo '

+ RONYYHTD:

o T—————— v e -

. ngu tmc.m Yraos = MHGLG=-0TBET == M. neguMeTp MHOTOYTOLLHUKA
« » DpH tincro yroom==gpa  =~orser:=ILR(A,B)+IL.R(B.A)

. o HHAYE =orser:==0,0

. KoHeR BnGopa

KOHel HPOrpaMMe - .

nporpaMmMa LIQUEALE.. WCAG

+ AaHO H

« MOAYYHTH:

.

+ ©CAH YHCJO YrioB = MHoro 1o orser := 0,0 muaue

« .« oOtBer:= M.MI0maxL MHOTOYroJbHUKA

. KoHel ecaH

KOHEI NPOrpammnd. ' -
NPOrpEMMaE ROWTSTH paSory <

. namo : o

. WOJAYYHTH:

. €CNH YHCIO YIJIOB==MHOrO To M.KoHauth paboTy Komwenm ecam
KOHel NPorpaMms

KOHEN HCNONHHTENAN [ 2 R S ST SE BN TR M RIS ST OR AN IN OE BT TE OKAOR TR S0 W NN £= TR

e

3amerbTe, UTO MH HauMHaeM pa6oTy ¢ ucnonsutenem «Muoroyross.
fiHK» TONLKO B TOT MOMEHT, KOPa BHHIYK/Aa#® 0GOJOUKA CTAHOBUTCH ABY-

mepuoil. Boamoses cayuail, Korka arore He mpoucxonnt. IlosTomy B

NporpaMme <«KOHUMTb PaGaTy» M KeHduaem paloTy ¢ HCHOJHATENEM
«MHOTOYTO/IbHAK®» TOMBKO .B TOM CJy4Yae, ecln 000/04Ka ABJACICE ABY>
MepHO#.

Bropoit mar paekemnodmumie. Hawa zanaua cefiwac — pea.umosarb
HenonuTeds «MHOrOYreabHEKY, CHCTEMa RPEANHCAHHA KOTOPOTO Bbis
_ DIAJMT TakK: .

1. nauars pabory ¢sx: A, B, C: toukaR2)

2, ofpaborars. (Bx: F: Touka R2)

®. FIPUEKY YBHIVKIIAA -OB0R0OUKAs - - N L

3. TIepHMeTD WROTOYTONLHAKA Crumene

4. nnUmaL MHOTOYTOALRAKA . 1 Tmeno

5. konuuth pubory o

TlockosbKy M+ NPHESAH pelieHHe Boe nencmm, BKJIOYasi BHIYHC-
7cHKE TepHMETPa M TWIOMAAH BHOYKNO# OGONOUKH, MPOH3BOAHTL NPH
AoCaBneHEn HOBOW TOUKH, TO Y Bac GFAYT II0GaibHHE OOBEKTH

NCPUMETD, TIOWAAb: YHCIIO

SHAUeHHs KOTOPHX OyAyT MOAH(HIHPOBATHCA NPH NOCTYMJIEHHH HOBOR
ToukH. TIporpaMMH «NepPHMETP MHOTOYLOMLHHKA® M <«IMQIAAb MHOTO+
YroJIbHHKa» NPH 3TOM CTAaHOBATCS TPHBHAJbHEIMH:

NPOrpaMMa NEPHMETP MHOTOYTOABHHKA: WHCIO = == [IEPHMETP
RPOrPaMMa NJOWAAL MHO[OYFO/bHAKA: YHCAO. = == MIOmafb
FATOMTEY, UTO TAREN SHRHCH VKBWERNCHTHE- CHEHFOmEN:
nperpamMa IJOUAAs MHOFOYTOJbHHKA: HCAO

. Rao 3

. DONYUHTB:

. OTBeT := miomans

KoHeW RporpaMmu

OcroBHOE, 49TO HaM oc-ranoc1>,-—sro peanuaoaa’rb npenmacanne
«06paboTaTh’, T. €. Mozuubnuuposan: BHIOYKAY1I0 000JdeYKYy, a TaKke
€e nepHMeTp H IVIOMAAb NPH NOCTYIVIEHHM HOBOH TOUKH. Hpegme BCErQ
3aMeTHM, NYTO INOHATHE -OCBEHICHHOCTH B
(+) Gtwio onpexencHo HedOpMAILEO ¥ NPH
5TOM HCHOJb30BAJIOCh DPAacroJIOXKeHHe TOY-
KH OTHOCHTEJbHO BCEIr0 MHOI'OYTOJbHHKA.
Hernarenpto Ouio On, 9P06H -OCBEWIeH-
HOCTb HJIM HEOCBEleHHOCTh pelpa ompene-
JANack TOALKO nO TO4ke u pebpy. 3To
MOKRO CEENATh [A% OPHEHTHPOBANHHX pe-
Tep {OpREHTHPOBAHHOIO ‘MAOTOYTOALHAKA)
CHexyIEM 00pasdM: PaCCMOTPHM OPHEH- Prc. 9.4
Trposansoe pefpo AB, :HoByio Toury T u
OPHEeHTHPOBAHHYIO NJowWaab Tpeyroasbinka ABT (puc. 9:4): S(AABT)
= ({(AX—TX)*(BY — TY)— (AY—=T.Y)»(B.X — T.X))*0.5 (opnenru-
poBaHBay NJOWMAAb TPeyroJBHHKA CYUHTaeTCs Kak NONOBHHA MJIOHLAJH
HapaAnenoOrpamMMa, BATSHYTOro Ha BekTopH TA u TB).

Jlerko Bugers (puc. 9.5), uTO ECHU WMHOLOYIOJABHHK OPHEHTHPOBAM
«OPOTHB 4acoBOf CTPERJKH®, TO -pebpo AB otsemeno us T Torza n
fOJBKO TOTAA, Korja

5(AABT){0 mau (s (AABT)=0 n touka T BHe oTpeska AB),

T

A
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BaMeruM TAKXKe, WTO. NPH TaKoM (DOPMAJbHOM ONpeeNeHHH NOHATHA
OCBOMENHQCTH HEKAKOe peGpO MHOrOYrofibHHKA He OCBEIeHO HA H3
OAHOA TOUKH BHYTPH HJH Ha TpaHHNE MHOTOYTOJbHHKa,

T
r A\
’, T . . . \\\\\
i S \
V4 [ \
: yd N \\ N\
B/ NN \
\
A ? B
’ a
a) s=0 &) 8>0 ®) =<0
Puc. 9.5

Jlanee Hajo MOHATH, KAK XPaHHTh MHOTOYTOMbHHK (BHINYKIyio 060«
n09Ky). Met npHMeM pelleHHA
" 1) xpanHT, JHHEAHO YNOPSAOUEHHYIO MOC/E/LOBATENBHOCTD BEPUIHH
MMOTOYTONbHIKA (OPHEHTAUHs NPOTHB 4acoBOH CTpEJIKH) ;

2) caMs 3TH BEPWHHH XPaHHTb B feke [l a/eMeHTOB THOA <«TOUKA
R2» (puc. 9.6) *). Pefpo a, coeamHsiomee KOHell JeKa C HavajnoM, Ha-
soBeM Texyuyus. TIOCKONBKY B JieKe B KaXXAHHA MOMEHT AOCTYOHH TO/b-
KO 1Ba 5JeMeHTa — HAauaj0 M KOoHel, TO H paboTaTh MOXHO TOJbKO

00000

Puc. 9.6. a) MHOrOyronpHMK, ) COCTOfIHHE Je€Ka (ykasanbl HOMepa TOUYeR
[JI0CKOCTH)

¢ TexymuM pefpoM MEOroyronbhuka. Tekylee pe6po MHOTOYTOQJIbHHKR,
BOpPOYEM, JIETKO CMEHMTb: €CJH IepeMecTHTb OJMH SMEMEHT H3 Hauala
AeKa B KOHel, TO MHOTOYTOJbHHK HE H3MEHHTCH, a TeKyllHM pebpom
craner peGpo b (caexylomee sa a B mopsake npoTHB 4acoBOl CTPENKH),

. *) XoTA BHMGOpP AeKA H Kaxercs NPOH3BOJBHHIM, 9TO He BIOJIHE BEpHO. Bu6op
KOHKDETHOHN CTDYKTYPH AJf XPaHEHHA BepLINH MHOLOYrofbHHKE onpespensercs TeMH
onepauﬁﬂmn, KOTopHe GYAYT NPOH3IBOLKTHCA Haj BepIIHHAMH NPH 06paboTke HoBOR
rouku. TakHM 06pa3oM, HaM CAEAOBAJIO NONBTATLCH KaK-HHOYAb (gqepne) HamucaTh
nporpaMmy <«o6pa6oraTh», OPHKHEYTb, KaKHe oNepailui HAA BEpIIHHAMH HYKHH, X
AUmb flOCe 5TOro BHOHPATh MOXXOAALLYIO CTPYKTYPY H Deaju30oBHBATL nporpauyy'
<ofpagoTaTe> Hauncto. Tak OHO ¥ GHIO Ha CaMoM peje. 3pech, OAHAKO, MBI o:}n
. cHBaeM JIHIb SYHCTOBOH» BAPHANT, 4TO M UPHBOAHT K KaKymedcd uponaaonbﬂoc;::h
pemenus 2. -

9. TIPOEKT #BHIMVKJIASl OBOJIOYKA» - 45

Eciu mepeMecTHTh H3 HayaJa jeKa B KOHell elle OAHH 3/EMEHT, TO
TeKyuM cTaseT pe6po c H T. A, S
Tarum obpasom, MOxupHKAIHA BHOYKJIOH OGONOYKH NpH HOCTYN-
JeHUR HOBOA TOYKM AOCTATOUHO (POPMAJNH3OBAHA, H MH MOXKeM HAuaTh
NHCaTb COOTBETCTBYIOWYylo mporpammy, OCTajoch elmle NOHSTb, KaK
NOMKHH MOAR(HIMPOBATLCA NEPHMETp ¥ naomakb, JKelaTeabHO OHIO
6H OMHCATh STH H3MEHEHWS B TEPMHHAX SJeMeH-
TapHHX Omepanuii Hajg peGpaME — ¥TO HajO Je-
JaTth ¢ MepHMeTPOM M IVIOMAAbIO NpPH YAAJeHHH
DAHOI'O OTAEJNBLHO B3SATONO OCBEHIEHHOro pebpa
H 4TO npu AOGABJEHHR HOBHX pebep. B nan-
HOM C/lyyae STO JOCTaTOYHO HPOCTO: NEPHMETP
HaJl0 NpH yAajeHHH pe6pa yMeHbIIaTh Ha AJH-

Hy  pe6pa, a npm x00aBjeHHH YBEJHUHBATDH; : ,‘/ \}
OnoIafb JKe HAAO YBeNHUHBATh HA BeJHYHHY \

niomans TpeyroibHuka ATB' npu yaasieHHH

KaxK/l0ro ocBemlenHoro pe6pa AB, a npu jmo6as-

NeHHd HOBHIX pe6ep HHYero JenaTh He HaXO

(puc. 9.7). 3amrpuxopampas Ha puc. 9.7 mio-

agb COCTOMT H3 IJOWajeit TpeyrosbHHkos ABT

B KaxJoro ocsewenHoro peb6pa AB  (na Puc, 9.7

puc. 9.7 rakux peGep Tpu). Hanee waM noHamno- ]
Outcst elie M 4YHCAO pebep BHNYKJOH 000/J0YKH, NMOSTOMY KpoMe IHepHs
MeTpa H naomann GyaeM mozudHIHPOBaTL Takxke M uucao pebep. ITox-
ApOTpaMMy, YYHTHBAIOWYIO yAaJeHHe OCBEUIeHHOro. pe6pa, MOXKHO 32~
DHCaTh TaK:

mporpaMma yuyecTb yAajeHHe peGpa (Bx: A,B) (Bx: T: Touka R2)

» RAHO ¢ A,B: touka R2 | ynaansemoe peGpo

, u pe6po (A,B) ocsemweno us (T)

» MOJAY4YHTh: |unucio pelep, NepHMeTp H MIOWAAL COOTBETCTBYIOUHM
, | 06pa3oM H3MeHeHH

» UHCIO pebep.yMeHbmHMTHL HA 1

» nmepuMerp.yMmenbmnth Ha I1.R(A,B)

. naowans.yeeanunrb Ha abs(I1.S(A,B,T))

KOHEI[ NporpaMmbl

Camy nporpaMmy oGpaGoTky “HOBOH TOUKH MH HanuimiemM NG XOAY
peanu3auun HCHOJHHTENR «MHOrOYroJbHHKY:

'HCNOJHHTENb MHOrOyronpHHK

. CII:

.o L. Hauate pabory (8x: A,B,C: Touka R2)

2. o6pabotath (BX: T: Touka R2)
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T 1;e6po"(§i: A, B: Touka R2) o‘csemeﬂo H3 (nx: T: Touka R2)

. : Rajder
. ~— yuects yaanenue pepa {bx: A, B: Towxa R2}(nx* T: romma R2
. 8. nepuMeTp MHOTOYIOJIbHHKA _ '{ YHCAO
.. 4. naomwagb MHOrOYrONbHHKA + 9RCHO

. b. xonunth paboTy

. OGBeKTS® ‘ ,
« I - tnex saementoB 'mna Touka R2
. uHcAd peéep" neaoe

. TNepUMETP ! WHCAO

.. DIO@ARL  : WHCAO

. HEeH peajH3AnHM:

. BepmmHu MHOTOYrOJNbHHKA XpaHATCA B JiEKe (noc:xenonaTeabno)

. Tlopszox Bepmmu B aeke onpejenseT OpHEHTALAI pebep MHOTO-
. “yroisaHKa. DTOT NOPANOK BHOMPAETCH Tak, WTO nukaxoe pebpo

W unoroyro.rmuuxa He: OCBelIeHO HH ns Raxofl TOWRM' MHOTOYTOLRHKA

. HCNOAb3yeMHe HCNOANHTEIH:
. [nanumerp (I1)

, e
konel onncannﬁ == ===

nperpamma nauarb pabory (sx: A,B,C: Touka R2)

+ " AaHO : Il.toukn {(A,B,C) ne na opnoll mpaAMOR
. MOAYYETH: | CO3NaH TPEYrOJLHHK NPABHALHOH OPHEHTAUHH, T. €«
. | roun suyrpu TPeyTOALHEKE He OCBEIMAKT €ro pedep

. J.uauare pabory : s
.. H.poGasaTs saeMent (B) B Havano AeKa

. ecan pe6po (A,C) ocpemeno u3 {B)

. . TO - .

+ o« J.noGaButh saeMent (A) B Hauay0 Aexa
« o JH.no6aeuth saement (C) B kosenm nexa
. . HHaWe

+ « JH.noGaBute saement (C) B Havano AeKa
. o J.no6aputn saemeHT (A) B KOoHEWl AeKa
. EKoHER ecam

. yrB: | Toukn AABC He orsemait ero pefep; B 4aCTHOCTH,

. pe6po {J.konew, J|.nauano) ue ocsemeno us (B)

» UHCAO pebep ;==

. nepumerp - :=IL.R(A,B)+IL.R(B,C) + [L.R(C, A
. miomazgb :=abs (I1.5(A,B,C))

KOHeN mporpamMmm ‘ -

_ " A'TIPOEKT «BNTIVK/IAS OBONOMKA» 1“7

gporpamMma 06pa6o'ra'rb {ex: T: Touka R2) o
. maEo ! |mocTynmaa Hopas tTouka T S
. moay4nTh: |HoBas oﬁonouxa=conv (crapaa oﬁono-ma T)

LA
Hﬁemmmmmmommusﬁm:wa
OIHO peﬁpq ammymawua- ) ) . o

« MHEA 'mcno pebep p&s

« . Hoxa pedpo {IX.kouem, . ﬁa‘tam) ne OCBEemiEHO M3 (T)

. « BHNOARATD

« « J.B3ATb 9JeMEHT M3 Hava/a JeKa B (n:x:X)

.+ H.nobasuts sneMent (x:X) B koger, AeKa

. KOHEN LHKJA . g

.« yrB:|pebpo (I.xomeu, [I.nauaso) OCBemeHo HS (T) nre

. | B MuOrOyronbumke mer . onxoro BCBEENTOTO pebpa

Hanbule 'Bo3HHKAIOT ABa caydad, Ecam B uHoroyro.annKe ocaes
eHHBIX Pebep HET, TO 3TO O3HAYaer, YTO HOBAA TOYKA NOMAJA BHYTPb
HJH Ha TPaHHIY CTapoli BHNYKJOHK 0GOJOYKH, H, 3HA4YHT, GOJIbIIE HH-
wero Aenartb He Haxo, Ecum e pebpo ([l.komen, J.Hauano) ocBeWeHo,
TO HAaZ0 YAAJMHTbL BCE OCBEIICHHHE peGpa H COEAHHHTb KOHIH OCTaB+
utefica momauoft ¢ momoR wouxoft. Tipw pumoawesmu wsmux gelicranit
Hajo ORHOBPEMEHHO uonnﬁmunposars nepnue'rp, DAOUIAAL & SHCAO
pebep obonouxu:

ecan pebpo (I .xomen, I .uauano) ocsemeno us (T) 1o

« . ydecTs yRaaeuue pebpa {I.xonmen,[L.mauanoy {ex: T)}

o « | ~— yraauthb ocBeuieHHBe peGpa W3 HaYaAR AeKa:
. J.B3aTb 3jeMeHT U3 Havana gexa B (aux:X) ‘
. . nHKa noka pe6po (X, .nauano) ocsemeno us (T)
. « BHIOJHATB
. « Ydectb yaanenue pebpa (X, .nauano) (sx: T}
. « J.msats saement na mavama xexa B (pbix : X)
.. KOHel IHKAZ ’
. . AOGaBHTb SJEeMEHT (nx X) B Hauano geka
.
®parMenT NpOrpaMMH A# YAANEHHS OCBEHICHHHX peGep M3 KOHIA
ReKa peanu3yiiTe caMOCTQATENBHO.

« ¢ | == HO62BUTH HOBHe peGpa B Touky T:

.+ « YHCI0 pelep.yBEAMWATH HA 2

« « nepuuerp.ypesusuth ua I1.R ([.xoner, T)+ﬂ R(T,H.Hauaxo)
« « Jl.noGasuth saement (8x:T) B madaiaa Aeka
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+ XOHen ecam

KOHEI{ MPOrpaMMul

nporpamma pe6po (Bx:A,B) ocsemeno us (8x:T): na/mer ==
(I1.S(A,B,T) < 0.0) uan

. (I1.S(A,B,T)=0.0 a IT.Toura (T) me BHyTpx oTpeska (A,B})

mporpamma yuecth yaasjeHwe pe6pa (Bx:A,B)(ex:T:Touka R2)

- AaHO; ¢ A,B:touka R2 | ynansemoe peGpo -

. ' pebpo (A,B) ocsemeno n3 (T) -
. DOXYUHTH: | uRcIO peGep, MepEMETp W NJOLIAADb coo'rne'rcrnylomﬂu
. .| ob6pasom usMeneHH ~ ,

« uHCJIO pebep. ymenbmnn Ha 1
nepuMmeTp.yMmenbmnTh Ha I1.R (A,B)

. mowans.yseangurp Ha abs (I1,S(A,T, B))

"EOHeN HmPOrpaMMbl

nporpaMma nepHMeTp MHOTOYTOJIbHMKA : YHCA0 === NEpUMETD
nporpaMMa miomansd MHOTOyl‘OJ’leﬂKa:'IHleé == njomanp
nporpaMmma KOHYHTH pa60‘l‘y . == ,B;.KOH‘IKTB paﬁo'ry
EoHEen ﬂcnoaﬂuTeJiﬂl --Q—-==-—=-==========-—.a--=--=n-

Tperup. mar lleKOMIIOSHI.lHH. Ocranocn pea:msoBa'rb HCNOJNHATENA

«ﬂnaHHMeTp»

. Acnoannteas Ilnanumerp
. Cit: 7 v
. L. roukm (Bx:A,B,C:r1ouka R2) Ha oaHoft mpsamofi :nma/mer
« 2 rouka (Bx:T:rtouka R2) BHyTpH OTpe3ka

. {8x:A,B:T10uka R2) ‘na/Her

« 3.R{(sx:A,B:touka R2)- ‘ 4ACIO

. 4. S(8x:A,B,C:r1ouka R2) :9HCAO

o THIE

. rtouka R2==s3anucen (X,Y:uncao)

KoHem OMMCAHHN | — e

nporpamMma TOYKH {8x:A,B,C) na onnoit npﬂmoﬁ nafuer =
(S¢A, B C).- 0)
nporpauua touka (8x:T) BHyTpu oTpeska (ex:A,B): pa/uer ==
(R{A, T)+ R(T,B)<CR(A,B))
nporpamMma R(A,B): R0 == sqrt (A.X—B.X) « %2 4- (A.Y —

B.Y)*%2)

nporpamma S(A B,C):uncao == ((A.X—C.X) *(B.Y—C.Y) —
(A.Y—C.Y)#(B.X—C.X))*0.5

lo“ell, ncnoﬂuu"eﬂﬂ l T P S G GNP R N N N R G N
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- OpHeHTHDOBaHHAas [JIOLIAAb TPEYroJAbHHKA CYATAETCA KaK MO0
BHHAZ MJOMaJH NapajiIesiorpaMMa, HaTAHYTOro Ha Bekropu CA m CB,

‘3AJAYHU U YNTIPAJKHEHHA

1, Moavpsyscy HcnonHureneM «Bumykinas o006o/0uka» Kak 6a3oBHIM,
HaIHIIETe HPOrpaMMy

TPOrpaMma NepEMeTp BHOYK/IOA 0GOJOUKH MHOXKECTBa (nx:M):qncao
+ RaHO : M:mHOXecTBO SAeMEHTOB THNA Touka R2 .
+ NONY9HTD: | OTBET==IepuMeTp BHIYKJOR OGOJNOYKH TOUEK MHOMKECTBA

2, Yopoctate npoekr «Bumykaas oGonouxas, cqurad, 9T0 paGora
HATHHAETCH € TPEX TO4YCK B OGINeM NOJOXKCHHH,

3. Hapucyfite cocTosume fexa nocae NOCTYIVIEHHS B YKa3aHHOM
TOpARKS CAeRylolux ToueK (pHc, 9.8),

Puc. 9.8

4, OnumATe, 4To NPOH3OKAET, eCJH H3MEHHTh 3HAK B NPOrpaMMe,
aHANH3UDPYIOUEA OCBellleHHOCTs pebpa M3. TOYKH, T, €, HamHCaTh

nporpamma pe6po (Bx:A,B) ocseweno n3 (8x:T):na/uer ==
(1.5 (A, T,B)> 0.0) uanm
(I1.5{(A,T,B)=0.0 n Il.touxka (T) e BHyTpH oTpesxa {(A.B))

Pemnte ynpaxkuenne 3 B oToil CHTyauus, ‘
5. Jlo6aBbre K HenossHTeNi0 «Bhnykias oGosoukas npepmucaHne

TOuKa (nx:T:Tqua R2) suyTpu sunykaof o6o/oukH ¢ pa/mer

® peanusyfite ero,
6, Jlo6aBbTe k HCnoAHHTEMO <BHmyknas 060109Ka» npe.unncaﬂul

a) muamerp BHINYKJIOH 06osiouKH,
6) UeHTD THAXKECTH Bepumn BHIIYKJO#R o6onoqxu

- peajusydTe HX aHAJOTHIHO HpeANHCAHHAM <NCPHMETP» H  «IUJIGs
JHanbs, :



150 I'J1. 2, HECKOJNLKO [TPAMEFPCB NIPOTPAMM

+ - 7. Mepepemadive ucnoAumveas «Bunyknas oGONOYRa® TR, Yrolu
OM, MOT- 06paGATEIBATY: TOIXH TPEXMEPROFG HPOCTPAHCTB2, PACHONOKEH
HHe B OLHOM NJIOCKOCTH (€c/M HOBaf TOYKa JIGXHT BHE IIOCKOCTH CTas
PHIX, HCIONHRHTENb AOJ/KEH HaBaTh OTKa3). ’

8. Ilpuaymafite moHsITHE OCBEUICHHOCTH, NPH KOTOPOM noﬁaaneune
TOUKH K ABYYTOJBHHKY GyJAeT NpOHCXOAHTb NO TOMY Xe aJrGPHTMY,
4T0 M p0GaBieHHe TOYKH K MHOTOYroabheky. (PaspemaeTcs HaiHune
HyJeBLIX B PasBepHYTHX YIA0B, T, &. pebps BHUyKAok OCOROURR MOFYT
6LITh PACnOJIOWEHE! HE OfHOR npamui) - "
" 9 Flepenenafite npoerT <«BEDyKMAS 0060109K% ROCACAOBATENBHO
NOCTYNAOWEX TOYeK HJOCKCCTH» B NpoekT «Bunyknas eGoacuxa na-
C/IeA0BATE/IbHO NOCTYNAIOWMX TOYeK MiocKecTH JloGawesckoro' (mojenb
Tlyaugape)s».

10. TIpuaymaiite anrOPHTM MOCTPOEHHS BHINYKAOK 06O0NOUKH, OCHO«
BaHHHA Ha XpaHEHHH HeyNOPAAOUEHHOTo MHOXKecTBa pebep, rae (c Ma-
TeMaTHYeCKON TOUKH 3PEHHS) peﬁ‘pO—STﬁ neynopﬂnoqennaa napa 70+
ueK MJIOCKOCTH,

- 11, Peansyfite BHAyKIyIO oGono‘my nowenosarenbﬂo TOCTYNaI0
flliX TOUEK B TPEXMEPHOM HpPOCTPAHCTBE, CIHTAdA, HTO palboTa Haym-
HaeTcs ¢ YeTHpeX TOYEK B OOLIEM HOJOXKEHHH (Mcnoabsyfite 0GoGies
nue anropuTMa 3apgaus 10),

12. Cpenafite sagauy 11 s N-mepHoM mpoctpanctee mpu N = 10,

10. Komnn.mmm H nmepnpe-rauuﬂ. Peannzanus
npoc*reﬁmero Komnmlmopa C sA3blka apmbme'nmecxnx dopmya

Mu yxe cocTaBassi NG cpopmyne COOTBeTCTByK)HIYlO nporpaMMy aas
€rexoBoro kanbkyasropa (pasg. 1). Tefieps HamumeM mporpammy, KoTo
pas genaer sTo. Aas aobofi-hopuyatt asromarusecky. Takas nporpaMma
HashIBAETCH KOMMUAATOPOM ([IEPEBOLUHKOM) € A35IKA APHPMETHYCCKHUX
dopMya Ha fA3bik nporpamu Aas CTEKOBOro Kaankynsitopa. QAHaxo npes
XA¢ BCEro Mbi YTOYHHM, 4TO TAKOe «ASHK® H YTO TAaKOE «KOMIAJATOP»,

Sl3blk M rpammarika.

Onpeneaenns Ilycts A— HeRotopsilt aspasur, T. e. MPOH3<
BONBHOE HEMYCTOR MHOXKECTBO. DJEMENTH 9TOrO MHOXeCTBa Mb Oylem
HasuBath cumgoramy. [lpousBosbHas KOHEWH&S NOCIEAOBATENbHOCTDL
cuMBOJIOB andaBuTa (B TOM 4HCIEe H nycras) Ha3bIBaeTCﬂ yenouxoi.,
Hponsaonbnoe noAMHOXeCTBO LA MHOXECTB4 BCEX BOSMOXNHEX LeENo-
ueK HasWBaeTCH 23uikoM nad A.

Hap onuuM u TeM Xe an$aBHTOM MOXHO ONPENEJHTL MHOTO Pass
HuX asukos, Ilycrh, manpumep, A = {0, 1} — andasur 3 ABYX CHMs
BosoB 0 u 1. Mbl MOXeM DaccMOTpeTb SSHK BCEX BO3MOXHHIX Lemos
%eR Haj@ A; S3MK HENYCTHX HeHOYEK; H3HK HENYCTHX HOeNodYeK, HauH
Halomuxcsa ¢ 1; ASHK Lenodek, COCTOAWMX TONbKO M3 1, W T, m, Sar
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MeTbTe, UTO 3JieCh ME ONUCHIBAEM MHOXKECTBO LENOYEK fH3BKa Hedop+
MaJIbHO, CYHTAf, YTO HHKAKHX JBYCMBICTIEHHOCTEH HIH HeSICHOCTeR He
posunkaer., Takoe caogectoe 3ajaHde f3EKA, OfHAKO, YROOHO JMIIb
ANA DPOCTEAWHAX ciayvaes. Pacemorpum, wampumep, sissik LA npassib-
HBX apudueraueckux ¢Gopuyn uHax aadasuroM A, cocrosuAM M3
26 CTPOUHHIX JIATHHCKHX 5y1m, ABYX CKOOOK H YeTHpEX 3HAKoB aput-
METHHECKHX JeHCTBHH:

A={a,b,c,d, ...z()+, *,/}.

Jia npocToTH OrpaHMuHMMCH CIydaeM, Koraa B GopMyne (ErypapyoT
TONBKO OJHOCHMBOMLHHIC nepeMenHue a, b, ¢, d, ..., z H 3anpemeHo
HCIO/Ib30BAHHE YHAPHBIX onepauuu. TakuM o06pa3oM, LENOYKH

a B -

b—asc

((a+b) s (c+d) — a)/(e + 1)

ABJSIOTCA NPaBUJIbHEIMH  QopMydaMu, T. €, npuuagtexar ssnky LA,
A Henoukd

N+asxs
aatb
*a )
-2

NpaBaaLHEME QOpMyJaMH me ABAAIOTCH, T. e. A3nKky LA He npunag-
JIRKAT. 3aMeThTe, YTO B AAHHOM C/ydyae MH He OIHMCa/H BCE MHOMC-
CTBO UENOYEK A3HK3, 3 NPOANE/LTHPOBAIH K HEKOTOPOMY HHTYHTHBHOMY
HPeLCTABJICHHIO O TOM, YTO TAKOe «NpapHibHas, (opmyna Ges yHapHHX
onepangfi», SIBASIOTCH JH_B HAUIEM NOHHMAHHH NPaBHALHBIMH (DOPMY-
JaMH UENOYKH

A - (7. e. nycTan nemouxa, He COAEPIKAMmAA CHMBOJOB)
a4 (~b) :

{(({@ny)

()

¥Ke HE OUCHb HCHO. [Tosromy ©o6HuHO TaKue JOCTATOYHO CIOKHHE
A3LIKH 3aZA0TCA HE CIOBECHO, 4 DOPMAJLHO, € TeM WTCOH NPHHAIJIEH~
HOCTH LEMOYKH NSHKY MOXHO OO 10K232Th HAH ONPOBEPLHYTH, HC+
xoias u3 onpedeneHns, OmauuM M3 HanGosee PAaCHPOCTPRHEHHHX CNOCH+
60B 3ajaEHfl A3HKA NBJASETCS er0 3ajaHHE C MOMOLIBIO FPaMMAaTHKH,

Onpenenenne Ilycts A — HexoTopuii andasur, M — meraas-
¢asur, T. e Kaxoii-To apyrof andasut, He nepecekapoumuiica ¢ A
(ANM = @). Dnementn meraandasura M Ha3HBAOTCH METACUMBO-
aamy. [pammaTukod Ha3HBaeTCA CHCTEMa NPaBHA (T. €, KOHEUHAsA 10
C/IEA0BATEALHOCTL CTPOK) BHAA

@ = uenouxa nag (MU A),
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rae .o = M — gakofi-ro METAacHMBOJ, B KOTODORA 1S KaXJIOro asM
Berpevaeres XoTs GH OnHa CTPOKa C & B nepoft wactH (KO CTPENOUKH)
H B KoTopoll BujesleH ONHH METaCHMBOJ, HaSHBacMBfl 2AQBHBIM.

fipumep [lycrs A — andasur, HaA KOTOPHM MH paccMaTpuea:
AR ASHK MNpaBuAbHHX apudmernseckux Gopmys, M ={a,B, v} o—
TABHEI METaCHMBOJ, a FPaMMaTHKa TaK0Ba:

o - (@)
a>p
o —> aya
g->a
Bp—~>b
f>c
p—>d
B>z
y> 4+
Y»—) — . -
.- Yy
vy—>/

ConepaTeNsio KaxkJoe NPAaBUO IPaMMATHKH HMEET CMHCT NOj:
CTaHOBKH._ Hanpnmep, CTPOKa «o.— GYQl» O3HAUAET BOMOKHOCTH 32
_MeHH MeTAacCHMBOJA G Ha LENOuKY
ayo. Haksas ¢ TaBHOrO MeTacHM-
BOJa M TOJMB3YACh  PASTHUHBIMH
npaBHNaMB TPaMMATHRE (T.€. MHO-
TOKPATHO BHIIOJHSAS NOACTaHOBKH),
MH MOMeM TWOJYuaThb pa3jiHuHHe
HenoyYkH, COCTOSILHe M3 CHMBOJIOB
n  MertacHMBosoB. Hanpumep, ue-
Prc. (;’,?,;f,;yi‘e’f;‘i‘  pueona ann nouKy (X -+ y) MOXHO MOJYIHTB

Tag (Rajl CTpeJ/IKaMH YRasaHH Te
DpaBHJa TPaMMATHKH, T. €. Te nonc-ranoaxn C MOMOIIBIO KOTOPHIX no-
JyYeHH COOTBETCTBYIOLIXE LeNIOYKH):

Hnan

N€— c—Q

a->{(a)

— (o) ——

a—>aye

(ava) (avB)
— BB 25 B+ B)

ﬁ-)x

(x+§)———>(x+y)

A LIeNIOYKY, COCTOAIYIO B3 €AUHCTBEHHOrO CHMBOJA Z, TRK'.

: 'a—>ﬂ B>z oo ey
Y Tl Ry o =

10. KOMNUAALUHUA ¥ HHTEPNIPETALIHSA 153

O6uano  TakHe DOCJEAOBATENBHOCTH NOACTAHOBOK H HX De3YJbTaTH
samuCcHBaloT GoNee KOMNAKTHO B BHAe TAK HA3HIBACMOTO Jepesa 8obis
60da unm depesa pas6opa. (puc, 10.1),

aMeTHM, 9TO .€CIH B HENOYKe BCTPEHAETCA METAacHMEON, TO ee
MOXHO npeo6pasoBaTh JaJbllle,” OPHMEHHB OZHO M3 NPABHA rpaMMas
THKH C STHM MeTaCHMBOJOM B JeBofl wacTH, Ecam ke wmeTacHmMBOJIOB
B HENOYKE He OCTaJOCh, TO NpOLECcC e¢ mpeobpPa3oBaHMA 3aKOHYEH H
Gospllle ¢ LEMOUKON HHWero chenartb Heab3s. [lo sTofl npruuHe OOHit-
HHE CHMBOJH 49acCTO TAKXKe HAasHBAalOT TepMUHAAGMU (CKOHEUHLIMHD
CHMBOJAMH), 2 METaCHMBOJIL — HETEPMUNAAAMU.

Onpexnenenne, Bce MHOXecTBO menouek Hag A (7. e ue-.
HoYek 6es METaCHMBOJNOB), KOTODHE MOMKHO MOJYAHTH TAKHM 06DasoM,
HaSHBaeTCH A3bLIKOM, NOPONOeHHbLY OanKOG epammaTuroll, WIH AILIKOM,
8adarnoim ¢ nomoublo Ganuoll 2paMMATUKIL. _

Jlo cux mop MH pacCcyKAalnH HA UYHCTG CHMBOJHYECKOM YpOBHE.
Kak npaBsuno, opHako, METacHMBOMHM (HETEPMHHAJE) HMEIOT HEKGTO-

_puit cmbica, Hanpumep, B npHBefleHHOAl BHIIE rpaMMATHKe O O3Has

HaeT NpaBuAbHYl0 gopmyny, f — uma nepemennofi, a y — sHAK onepa-
itun, B 9TOM CcMuICIE METacHMBOJH MOMKHO MOHHMATh K4K HMEHa [0
HATHA, KOTOpHE BBOAATCA AAA (JOPMRJBHOTO ONHCAHHA TOTO KW HRO-
ro f3HKa, [losToMy OGHYHO ANA HX OGO3HAYEHHS HCHOJBIYIOT CaMH
NOHATHHA, B3IATHE B YrAOBHe CKoGkH, Hanpumep {popmyaa), {uMa oe-
peMenHofi), (3Hak onepauun). I'paMMathKka NIpH STOM NPHMET BHX

{opuyaay-> (¢ popmyaay)
{@opmyna)->(umMs nepemennod)
* {bopmyna)-»{bopmyna){3Hak onepauuu){popmyia)

BT A

Kpome TOrO, npaBHNa rpaMMaTHKH ¢ ONHHM H TeM Xe HeTepMHHa-'
Ja0M B JeBofi 9acTH OGDBEAMHSIOT, HCHOJBL3YH BMECTO CTPENIOHMKH 3HaK
£:= (UHTaeTCH «9TO eCTb») M pasfields BapHAHTH BEPTHKAJbHOH l4ep-
Tofi (untaerca «auGos):

{bopmyaa): : == ((¢opMyna)) | (uMa nepemesHON)|

{dbopmya) (sHak onepaunn) (popmy.a) . *)
(uMs mepeMensof): :==a|b|c|d]| ... |2z
(snaK onepaumm)i==-|—|# |/

Taxkyo sanuch NpaBHMJ TIPaMMaTHKH [PHHATO HasHBaTh' HOPMAAbHOR
¢opmyarold Baxyca — Haypa wunu coxpamenno HOBH. B Hacrosilee
ppeMsi HOBH © ee nesmasnrtenbnbie MORMOHKALMH WIKPOKO HCIOJb-
8yj0TCH B NPOrPaMMHCTCKOR nmepaType s ONMHCAHAS TEX WJIH HHLIX
#3LIKOB NPOTPaMMHPOBANHSL. -

OnuE M TOT e S3HK MOXKHO ONHCAaThb NPH OOMOLLH Pa3HHX Has
6opop HOHATHA B, SHAUHT, S2J4aTh C NOMONILIO PasHHX FPAMMATHK.
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 Hanpuucp, rpasarika -

{popmynay:s = (Fepu)] (vepn)- -?-%epnym?
| {(repm) = Gbopwyaa) - ;
- {rep M): 1 == {uHomuTens) |{muoncurens) » {repm) T ‘ * 9
|{muomNTeL Y TRpM) ) :
(Mwoxnfenb) ={{dopmyna)) { tuma nepemenyoi)
{uma nepewenmoly 11 ==aibicld] ... |2

3RMEET TOT ke SBHK, HIO B IPAMMATHKA {+) {AoKaxHTe sTol).
Bubop Toft man BHOE TpaMMeTHKH (TORD BAM BEQFo nzGepa BOHN
TEll) AR OnMCAHNS #3MKA 3aBMCAT -@r apsaeoxennfi. Hanprmep, ecan
Mul TO@LKO HPABEREEM LPABHALHOCTS POPMYAH, TO YAOGHO HONGAL3O-
BATH APOLTYIO IpaMMaTdky f+). Ecam me, xpome Taro, mac mHTEpPeCyeT
CTAPUIMHCTBO oOnepauuii Opd BHUACACHHH N0 GopMyde, 70 yaobuee
LpaMMaTHKE (s+), HOHATHR KOTGPOH 3TO CIAPUIMHCTBO OTPAKAGT.
- Kommuaaums, Komnussyued (unn zpascaayued) MasuisaeTcd npe-
06pasoBatue FEKCTA {KOBKPETHQN MLHOUKH CHMBOAOB) £ OJEOTO fA3MKA
£A) B COMANTHYOCKH - SKRUBANEHTHHM Texcr #Ma ApyroM .sauxke {B).

Haupusep, ¢ A3Ka APABBABHMX APHPMETHRECKUX (HOPMYA Ha HaWK
"APABHALHEX AporpaMy Ju CIEK0BOR KallbKyARTapa (puc. 10.2). {Mu

CK.HauaTh PasoTy 4
LK. posasuTe <a> » crex |
TR.nasapnte <h> B cTEK
DK ADRMT
LHOKABITS PORIYARTAT
§ CH. xouuTs pasary

Puc, 102

Eygeu PaccMaTPHBATh TONLKO Takde HpPorpaMmul Raa ‘CTEKOBOIO Kajbs

 KyaaTopa, B KOTOPHX B KauecTse BXOZHHX NapamerTpos GHrypapyor

Auilb OAHOCHMBOJIbHHE HMeHa HEePEMEeHAHX OT a HO Z.)

Komnuaaropos HaspiBaeTcsl HCHOJHATENb (HIM mporpamma), KoTo-
puil asTOMATUYECKU OCYHIECTBIAET Takee xrpeoépaswanne TEKCTA ©
ORHOTO A3niKa ‘Ha APYrof.

PexypcuBHas peaiusapma KOMIMARTOpRA RPABHIIMX dopmyi. Bx-
AeM AJS ONPEeXeNEHHOCTH CYHTATh, STO WSHK HPABHABHLIX (opMys 3a-
jaercs TPaMMaTHKOR (#x), M nonpofyeM_ peajdH30BaTh KOMOWAATOP B
COOTBETCTBHH .C 3TOH IpPaMMaTHKOf:

dcnoanuteah KoMnsasTop- APaBAALHLX HOPMYI

. ClI: » i

» 1, Romnanuposath dopMmyay

. — oGpaboTate Qapmyay

. ~ pbpaboTars repm -

. c . '
‘49, ROMANJIAUMS ¥ HHTEPNPETAIIRG - 188,

. ~— o6padorars MHOMHTEM

. - oGpaé‘e’rafrb M nepemenyol

. ;men peaan3anBE: ‘ :
. Hpasmbmsr qmpuym& smm rpmmmiz ¢ 41 MCTACNMBOARMMT

- {popmyna) ::={repm) KNM ~+(@opuyaay I {repu) — ({Popryaa)

. (TepM) :i= (MROXHTeJb) | (MHOKHUTeDb) * {TepM) | (MHO)KKT&JIB)/(TEPM)
. {MHOXUTesb) 1= ({opMyaa)) | (M5t mepeMeHHOH)

. {aMa mnepemeHHofl) 1= alblc! ...lylz

.. Ina xamnoro meracuMBosa nnmem cr,nenmax nporpam:a.

. Hanpuuep, nporpamma «oG6pabotate TepM» HaxofuT B Hauaje

. HeNpOUBTAHHOA YaCTH NOCAEHOBATEALHOCTE P TepM MaRCHManbmOR
. AU, YWT@ET ef0- U NeuaTaeT COOTBETCTBYIQIKY parMent npas.

. rpamm Aas CTeKOBOFO: KaALKYJAATOPaA.

. HCROALIYEMME HCHOJIHHTEAN
. P: nocaexomareasHOCTh SJEMEHTOB THAR CUMBOX ,
KGHER ONUMCAHM | oo oo

’

nporpamma KOMDHAKDOBATS .$OpMyny

. xano : P:nocaenosateibHOCTh SNEMEHTOB THOA CHMBOX

. o |P. copepxur mpasuabryio apudMernyeckyio dopmyny
. no.vly'mrb [comepxumoe P OTKOMNHAHDOBAHO, T. €. HamewaTaHa
. | cooTsercTBylomas nporpaMMa Ans CTeKOBOrO KaibKys

. | astopa

.. P.BcraTs B Hauano mocaei0BaTeNBHOCTH
. mneuarars ("CK.Hazats pabotry”)

. o6paGorate dopmyay

. yr8:P.HET HENpOUATAHHEIX 5/CMEHTOB
. neuarats (YCK.morasars pesyasrar”)

. mnedartaTh {“CK.KoETETE paﬁmy”)
KOHel[ nporpamMmul

3necb Ham BHEPBHE BCTPeYaeTcs ONEPaliHs «NeNaTaTbs YHHBED- -
canbuoro Bumoamatens, KOTOpas..medaTaer Ha Gymare CTPOKY, yKa-
3aHHYI0 B YMIOBWX CKOGKax B KauecTse napaMetpos, Hanpumep, npu
BHINOJHEHHH CTPOKH

[y

nevatath (“CK.Havate paGory”)

Oyner nanegarano

CK.pauats pagory
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VY omepauun <nesarats» MomeT OHTH HECKOAbKO NapaMeTpoOB, TOrAa
ouE fe4aTaloTCs APYr sa apyroM. Ecam B KawecTBe mapamerpa ykasau
HEKOTOPHIi TEKCT B KaBHYKaxX, TO NEYaTaercs caM STOT TEKCT, 3 eCad

yKa3aHo uMa 0ObéKTa, TO nmeyaTaercs sHaveHue obwexra, Hanpumep,

ecii OOBEKT X THNA CHMBOJ HMeeT SHaueHHe “a”, TO NpH BHIOJHEHHH
CTPOKH :

nevatarb ("CK.no6asuts (”7,x,”) B crex”)
GyZLet ‘HanesartaHo ;

CK.no6aButb (a) B cTex

B mcnoansyemoli HaMM rpamMMaTHke moHaTHe {dopMyaa) -ompeaenserca
Yepes MoHATHA {TepM) H {opmyaa):

(Gopmyana) ::= (tepm) | (repm) -+ {popuyaa) | (repm) — (popmyaa)

EcrecTsBeHHO 1e3TOMy NONHTATBCH peasu3oBaTb 06pabOTKY (OPMYIH
pexypcuBHo. (HanoMHMM, YTO peKypecHS — 3TO CHTYauHsa HJIH NPOrpaMs

MHCTCKHR npHeMm, COCTOAIMA B TOM, 4TO NPOrpaMMa HEMOCPEACTBEHHO .
MIH Yepes ADYrHe mporpaMmu obpamjaetcs K cebe Kak K NOANpO- .

rpamme.) :

B coorsercreua ¢ ompéaeneHneM GOPMYJAH NPH €e KOMMHJAMHA
MOXHO CHayaJla HaliTH ¥ KOMIMJAPOBaTh TEpM: JHGO 5TOT TepM ROJ-
WeH COBHajaTb co Bcelt ¢opMyJof, an60 3a HHM NOJKEH CJAeNOBaTh
3HaK + wan —~, Hanpumep, aas popmyan a=b »c -+ d HyXHO cHayana
KOMIOHAKDOBAaTH TepM asbsc (Ho He asbl), a anrs dopMyan
(a4bsc) —repm (a-+ bec), cobmamaomuit co Bcet opmyaon. Ta«
KHM 00pa3soM, nocje KOMOMJSIHH TePMa BO3MOXHH TPH CHTyalHH!
1)- 8 dopmyne Goapllle CHMBOJOB HeT; 2) Jajee HAeT 3HaK -+, a 3a
uuM dopmyna; 3) apajee Haer 3Hak —, a 3a HuM Qopmyaa. CooTser-
CTBEHHO B HeJoM o6paGoTKy (KOMIHJAALHIO) (OPMYJB MOXHO 3anH.
cath TakK:

nporpamma o6paGorath GopMyay -

» KAHO : P: nocrenomareabHOCTh 9/EMEHTOB THHA CHMBOJ
. | Henpounas wacTb P HaunHaeTcs ¢ mpaBHABLHOM
. . | apudmernyeckot dopmyant :

. MOJY4YHTh: | H3 HenpounTaHHoft wactu P npountama npaBuiabHAS

| bopmysa makcumaabyok anuun. Hanewaran coorser-

| cTBylomu#t ¢parment nporpaMMu Aaa CTEKOBOro -Kabe
| kyasTopa

. ofipafoTraTh TepM

. BblGOp

o « Npr P.HeT HenpounTaHHHX S/eMeHTOB => HAYErc HE XEAATh
. o+ 0pr P.ouepesnoit snemeHtT =" 4 "= .

10.. KOMITUIALUS Y UHTEPTIPETALUS - : 15?

. - , P.nponycTuth ouepensoil sjaeMeHT .
. o o6paborate Gopmyay - : -
. . nedarath ("CK.cnoxurs”)

+ . upr P.ouepennofi snemenr ="—" > ' o

. . . P.uponycturs ouepeanoil saeMent .

. o6paGoTaTb dopmyay

e nesartats (’CK.BHnuecrn”)

+ . HHawe => HEYEro He JeJaTh
. KoHen sHGopa
KOHER nporpaMmnt

O6pature BHHMaHHe, 9TO B nporpamme «ofpaGorath $opmynys MH
00pa6aTHBaeM HEMPOYHTAHHYIO 4acTh P He A0 KOHIA HOCHENOBATENb -
HOCTH, @ JMIIb RO KOHUZ NPaBUTLHON (opMynn. Dro cessaHo c TeM,
4TO Aafiee npH 0GPaGOTKE MHOXKHTENA B COOTBETCTBHH ¢ npaBuAOM

{MHOZHTENDL) 1= ({Dpopmyna)) | (uMa MepemenHOH) .
M GyAeM BHSHBATL nNporpaMmy «o6paGoTaTh dbopMynys AN KOMIHe
JSIME  BHPaXXeHHBS BHYTPH CKOGOK, a TaKam 06paboTka HOMKHA 8as
KaHUYHBATLCS DPH AOCTHIKEHHH 3aKPHIBaiOWEN CKOGKH.

Hakonen, Koab cROpo MH BOCNOAL3OBAJHCH pekypcueft, M 0654
SalH rapaHTHPOBaTh, YTO NPoOrpaMMa «o6paGotath GopMyays He 6y~
Aer BH3HBaTh celf GeckoHewno, B mawmoM cayuae yGenuTbes B sToMm
JOBOJILHO  JIETKO — NOCKOJILKY 1ePEA KaXAHM HOBHM BH30BOM NP0«
TpauMMu «obpaGoTath ¢opMyays HENPOUHTAHHAA wacThb P ymeHbmaercs,
@ BOCAeN0BATeNbHOCTh P KoHeuHa, To W 'BH30BOB MOXer GHTL JHIUb
KoneuHoe 9Hca0. ClenoBaTeNbHO, paHO HJH HO3AHO o6paGoTka Qop-
MYJH SaKOHUHTCA., AHaJOrHYHHM 06Da3oM B COOTBETCTBHH -C rpaMmas
THKOK PeANH3YIOTCH mporpaMMu «o6paGoTaTh Tepus, «06paboTaTh MHO~
XKurenb» B «o6paboTaTh HMS mepemennofis:

nporpamma o6pa6oTathb TepM

+ A2HO  : |B Havaje HeNPOUHTAHHON 4ACTH HMchoHHTens P ~ TepM
.+ ROAYHUTD: | u3 HeNPOYHTAHHOA YacTH P IPOYHTaH TepM MaKCHMa/b» -
. -+ |nod pamnm. Haneuaran COOTBEeTCTBYIOIHA (parment.

. | mporpamuut aaa CTekoBoro kaJbkyasTopa.

@ e v —— - B *

. 00paboTaTh MHOMXHTEJNE .

. BuGop

« + OPA P.HeT HeNpOUHTAHHHIX SAEMEHTOB => HEuere me nenaTh
. o npu P.ouepexnoit sneMent = “#” =

SN P.nponyctuts ouepennoii snement
. . o6paGoTaTh TepMm
TN

) neuarats ("CK.ymuHoxutn”)
» BpR P.ovepeanon sieMenT ="{" > ' ‘
 , P.oponycTuts ouepepiioft sement
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. e . . @fpa6oTaTL TEPM :
. . : nesatate ("CK.pasgequts >
« o« HHAUE => HAYEr9 e ALAATH
. KoHen BmGoOpa
KOHEL NporpamMsl

nporpamMma o6paGoTaTth MHOKHTEND

. JaHO : | B Hauane menpountanuofi yacru P — muoxuTtens

. NOMyYATD: | H3 HENpOUHTAHHON uacTH P NPOUMTAH MHOXHTENb MaKCh-
. | ManbHOR AJHHEL. Haneqaraa COOTBeTCTBYIOWIHHA PparMent
. : | nporpaMMu aJjs "CrexoBoro xanbxy.vm'ropa

. ecan P OuePpeAHON 5 ALMOHT q&”(” ro oﬁpaﬁomn HMA nepemeunou
. « HHAWE
. P .nponycTHTD DUepPeRHOR SiAeMeHT |1 e spenycrars (7
. . oTpafoTaTh pepmyay
. @ yeB.: P .ouepenuoil saemens == )"
.. P.mponycrurs &aqepamioﬂ SJeMENT | e npmymmb “yr
.« KOHel ecaH S
| KBMeN MPOrPANMY

nporpamma o6paboTaTh uMsA NepemenHol

. KaHo ¢ 7a” < P.ouepenunoft sxeMent < 7z7

» OAYTHTS: | ouepesnsof sxeMent P (umsa nepemensot) mpodnrad.

. | Hanedatana COOTBEeTCTAYOIAs CTPOKA TPOTPAMME AJA
. i | Creropero xaabxy:tmopa

. uaeagrats {"CK.pobasuts {, P.ouepesnoit wmuem,”} B c'rex")
. P.mpoaycTuth onepennofl saemenT
KOHeH Nnporpammul

KoHel HCHOJHHTCASN |=_==-==an====-u=-=—====-=-======—

OrkoMurigupyfiTe B COOTBETCTBHH C HBABHCAHHOH BHING OPOrpaM-
MOl mpaBHAbHY® (opMyay a —b —c. OfpaTnre BuMMaHHE, YTO MOJY-
uyeHHasi B pe3yJAbraTe KOMOMJAAUMH HporpaMma paas CTeKOBOro Kalb-
KyJasatopa cooTsercrsyer ¢opmysne a —(b—c), 1. €. B 3TOH cHTyauuu
Hawl KOMOmaaTop paGoraer nesepHo. Ilouemy rtak moayudaocs? Yrobu
pasoGpaTbcs B 9TOM BOIpoOce, AaBalite MOCTPOHM JAEPEBO BHIBOAA (POpP-
Mynd a—b-—c B rpammatuke {«s) (puc. 10.3). Ecan mu renepn
BMECTO 4, b H C NOACTaBHM UHCAA H HAUHEM OOAHHMATECS BBEPX MO
JepeBy BHIBGAA, BLIMHCIAA SHAYEHHA HETEPMUHAJIOB, TO BeJHYuHa b — ¢
6yner cHayala BeUMCJIEHA, A BOTOM BplgTesa M3 a. Ham xoMmmuasrop
paGoraer TO4YHO Tak 2Ke. Takum o6GpasoM, onepalldid ORHHAKOBOro
CTApUIMHCTBA BHIOJHSIOTCS CHPABA HA/EBO He H3-3a OWMGOK B KOM-
OHAATOPE, a H3-3a TOrg, 4TO rpamMMaTHKa (¥s) fA3bKa apHpMETHYECKHMX

0. KOMITHIISIHA | HHTEénpﬁmuﬂg E 159

- dopMya He COGTHETCTBYeT NPUHSATONY B apHPMETHEKE nopsaary BEINOJA
HeHHA KeACTBBA OANHAKOBOrG c'rapumnersa

Loty na’ . -
LTepny> : . ~ <eopmynaX
N {repm> : <gopryna$
i 4 <'re‘|kw>-
<nmquns> E Crmomremn > <’mmm$em>
KO nmnmmoﬁ) Cums nwﬁ> <HuMn nepeneuuoﬁ)
vy v v
a& et e — <

Puc. 10.3. Jlepeno Bupona dopuysn a-—b—c B rpaMMaTuke (* *)

I'pammaTuky (#s) Jerko- npeo6pazosaTh K BHAY (#+x), cooTBeT
CTBYIOIEMY NPABAJLHOMY NOPSAKY BLHIONHEHHs. mefcTBHH:

(Goprtyna) : : == (repm) | (Bopwya) + (repmy
[ (popmyna) — (repu} -
(Tepu)' P== (Mnox{menb) [{repm) * (mnoxu're.ub)
‘ ! ('repM)/(MHoxm'renb) ’,
{MHOXATEABY: == ({(Qopmyna)) | {(uMa nepemennof)
(uMsa nmepeMersofi):;=a|b|c|d| ... |2z

éz;*:i\)

Oznnako peKypCHBHO peasH30BaTh COOTBETCTBYIOMIHA 3TOf rpamMMmaTtire
KOMIHJATOP TaK, KaK 5T0 OHJIO cHesaHO BhHIUE, Heasss, Hesoamoxno,
HanpuMep, nmpH 06paGoTKe (OPMYJH N[O OYePEAHOMY' SNEMEHTY no-
CIel0BATEeJLHOCTH ONpPEAE/HTb, HaJo JH 0o06pabaThBaTh TepM HaH op-
myay. Ho paske eenm Gml 5T0 0Ka3a/0Ch BO3MOXMHEM, MH OB He HMean
ripaBa B NporpaMMme o6pa6oTkm Qopmyan peKypcrBHO o6paTiTbcd K
cebe, TaK KaK ¥ 10T MOMEHT HECHDOUHTANHAA 4aCTh HOCAEAOBATENLHO
CTH ellle HE M3MEHHJaCh H, CICHOBATE/NLHO, B 5TOM MecTe nporpamma
611 o6panianace K cefe 10 GecKOHEMHOCTH,

{IpuBeseHHyI0 BHINE peaH3aURIO KOMIAIANTOPA NPABHALHHIX apnqy
MeTHYeCKMX (OPMYS MONHO MOZDPABHTH TaK, 4TOOH ONePaiHH Bh-
NOJHAJHCE B HyXHOM NOpsAKe, JaMEeTHM, OJHAKO, 9TO IIPH 3TOM OCHOB<
HOe JOCTOHHCTBO PEKYPCHBHON peasmsaluy — DPOCTas CBA3h TPaMMa-
THKH H NporpaMMH — Oyner norepsuo, [TooToMy MH CHa%aJa M3MEHHM
¢opMy ONHCaHHS fA3HKa H JHUIb DOTOM MNepejesigeM KOMIMIATOD B CO<
OTBETCTBHH € HOBHIM OIIHCaHHEM s3biKa NPaBHJbHHIX apmpmemqecxmx
Jopuya,
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. npexm,mm »”MQ‘SBH,-\"ITO‘»"B{}COOTBeTC'.YB““ ¢ rpaMMaTHKOR (t})
- thopMyNa COCTOHT H3 “OBHOLG M/ HERKOMbKHX -TEPMOB, COENHHEHHHX
3HAKAMH -~ HJIH —, a TepPM COCTOMT -H3 OZHOrO HJH HECKOJbKHX MHO+
mme.‘neﬁf COCAHHEHHHX 3HAKAMH e WAH -/, ‘BeegeM HOBHE NOHATHE
{(MeracuMBOIH) .
(annurnBuas omepauma) f= + | — .

(MyJbTRIANKATHBHAS Omepauus) == «[/

i .
v

usanaanu :vnom‘trmgr/ fg‘j‘:op‘"uyaa}“n (-repu) » mosofi Popme’
Upopuyas) 1= (repw) (aninmaonan onepamns) (repw)} . ‘
(repm) ::= (MEoXRHUTeB) {{(MyILTRIIAKATHBHAR Qnepanﬁa) '{MBOXKHTEID)}

The QHIYPHHe CKOGKH O3HAUaIOT nos'ropeﬂﬂe'coneplknmom HYMb HJH
.Gontee pa3. OcranbHble TOHATHN TPAMMATHKH (##) OCTaBHM Ge3 HaMe«
mennfi. TIpn peanusanum KOMOHNATOPA B COOTBETCTBHH € HOBHM OINH<
xcanpem a3tika niape HUrypHHX ckoSok Oyaer coOTBETCTBOBATH LHK,

Tiporpastsa coGpadorars Gopuyays, saupuuep, upHNET BuL:
fﬂp&rpauu‘a» fo&gaﬁomﬂ; q)opuyny“ e Lo

« BAHO ¢ P:nociexosaTeabBoCcTh SAEMEHTOB THNA CHMBOJA

. | HenpounTanHaa yacTs uchoAHHTenn P Haummaerca ¢

. | mpaBuabHON apudmernueckont” GpopmyaHl :

. moayuHTh: |us Hempounransof wactk P npousraHa NpasmasHas

« ' |dopMyna makckMambHolt mmuu. Hanedaram coorserer-
o+ |syomsh ¢parmest nporpammu aan CTekosoro '

« .

Sel e, o |XeapRyRATOpAT T Woa A
R e e -

-« -06pagoTath TepM

o RUKA BHOOARATH

P ‘suGop s

+ .« mpr P.ueT HenpounTanmuX saeMeHTon =+ BRIXOX: M3 NHKJAA
+ .+ - mpH P.ouepennodl siement = "7 =

e e e . P.nponyctuts Ouepenuofl Siement
« v e o6paboTaTh TepM )
. e nevatath ("CK.cromars”)

« + » npu P.ouepennoft sieMeHT == X" >

e e - P.yponycTaTs ovepenHoft Saemenwy
o s s o7 o0 0 obpaboTaTh TepM ~

. <., - meuarath ("CK.Buuects”)

. « . BHAYE => BHIXOX H3 RAKJA

. . KoHen BM6Opa V

. KOHEH NHKAa

xouer, MPOrpPaAMME

, ¥ UHTEPIP o R
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gepyx My, obpasom moxugMPYeTCA  NPorpamya «06paboTats
#BHO 3Metum, 9T0, X0TA Tenef® MPOrPaMMa *o6paGoraTs dopmyays
£00pag ®Sq ne obpamaercs, nef?"3% PEKYPCHR ooranacy: mporpamua
¢oPan " TA%y dopmyays Busmpaef MPOTPaMMy *ofpaborath Tepup, KO-
pblBaQ.r :3Nnae1~ nporpammy ¢oépa6°TaTb MHO)KHTEJ]]:», koropaﬁ Bh-
Py “Xomaylo nporpammy «olP200TaTh dopumy 1y,

obpaq - Xounuasmmm mo wosop fPOTPAMME dOPNyLa 4 — Gyner
7€PMa 213 npappmnno, Meitcrant® MO 3T2 $OPyyna coctonr ps Tpex
0 uﬂ\nea' b c. Brauane 6yger ©0P260Tan Nepgs o HUX, a NOTOM

¢ Ava mpyrax. Coorsercf®®HH0 R0 WKy, Gyrer papeyaramo
pon, "A08apnts (a)- crex -

Cy. '® cnavana Gymer wamegaf2HO
Ck'lmﬁamﬂb {b} B cTek

By

5 TOTR, RecTs

M

C
Ck'uosasmb {c) B crex
"BHYecry,
™ -
erony uy . . o :

? viopa\"‘r T‘q“ u WnTepnperanng, KOMIHAATOD —smg NepenonunK, KoTOPH{
l‘ﬂu ” q,op:kc'r ¢ omioro ssmka p# APYroR Pe"‘y'lsn‘mu PaGoTH KoMMH-
M orpastn g% ABAReTcR Texcr mporf’) P 2 M Peayuirar o gungamenus.
o - °N, onmako, moctymmrs “M-npym_,uy, BMECTQ 7010 qTO6M neyaraTs

g M
(o} y

™y’ Rax Crexosoro xamskynsf®P YOKHO. Ouxg punorgam cootoers
"e'\au D SanHcanns o Mepe ux (OABICHHA, T. & puecro erpox .
ne\a a:: ¢"CK.na%ats paGory”)

l’I,gmczn\ {’CK.caoxury’) : D e s i

Co
CK °“he1c'rsem(o

CK ‘Magy
K\c_,xo ™\ pagory
p oToM Ry ]
4 Ha Sayy
4 sanay T Gn:e pe3ynbTaToOM paGoTh ﬂ‘; Z:p:q':;" 081 6 e TeKeT, a ropav
€ onece Mog Crexosoro KaJley.'lﬂ'erlMuu Ha:’; BHUHe rennan B coorBeTcTBRE
nf saoR * Bx Dopmynoi. Takwe mporps v HBAOTCR  yyrepnperaropans, &
B ’:.r ce »,pm;""d’lﬂem‘ﬂ— "H"Pnberat‘”:e o B mponecey HHTepHpeTauuu npas
p# ) n g, PMeTHUecKOR  dbopuymu ff TCPIDETATOD  Ahpgey  gyonuyny, pasGus

sera-¥om Mepe' pasSopa BuNonser F) o pe ReACTBAy
e \"x;, "Mhguum, 5 uAETepmperaums TOPMYTM mMeloy NpenMymectpa, #
«® o anpumep, ecnm Ham myxfC MHOTO P83 Cuyrary o opnon g ToR
P myy “Tko ¢ pasHHMH Uncrosumy SCHHEMH, TO purgig, Ty ¢°P"Y";'
ut \(HQ Mhunuposars, a satem cqf TP MO FOTOBOR npornauye Eemg ke
w2 Higpe JCIHTATE MO Gopmyne mef'o OFHMR P83, To puronuee cpasy ma-
m’orpamml Tebnpemponan—-npn SToM He NOHAROGHTCH NoMysaTh M XpaHHTh
e §0“ A Crekosoro kaxpkyasrof®: OTO: KOHEWHo, pocyy, rpyGoe ofniHs
Tepnpe'r\u"ee Uonpobuo Ha mocrommersPr B HOACTATKay yompmagnnm’ g uoe
Pes ¥ My ocranosuves s paaa. 20 -

anee "MYae

o

b1 e o s
oo M3y, koMmusisTopa ¢ saff*A PHOMeTHU y,y dopmyn ¢ fi6-

Cr, .
X, Bynem paccmarpuss™ PESYILTAT goumyansy we npos

\

RN
' RyumupeHKo. T. B, JIeGeMl
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spaMumy- aaa CTEKOoBOrO KaJbKydSTOpa -—— KaK DYHKHHIO Ha HpocIpans
| CTBE NOCHACROBATEABHOCTEH CUMBOMOB. [lOCKOJLKY MB HMEEM LeJo O
dyuxuuel Ha NPOCTDAHCTBe HOCAefOBATENLHOCTEH, HompofyeM BHWHCA
JIUTE €€ HHAYKTHBHO 34 OJHH IPQXOX. .

[Ipexkne Bcero .saMeruM, 4To JHOOYIO NPAaBAALHYIO $OPMYJIY MOMKHO
CKOMIMJIHDOBATL TaK, 4TO }

2) CTPOKH C HMEHAMH IepeMEHHHX (NpeflBCaHHA <«L0GaBETL B
€Tek») B nporpaMye. ByAyT BATM B TOM JKe DOPALKe, YT0 H HMeHa
HEPEMEHHEIX B HOPMYe; )

6) Bce onepanuy {CN0KATH/BEUECTL]YMBOKUTS/PA3NCANTL) & APO-
rpaMMe GYRyT PacnosoXeHH [O3XKe COOTBETCTBYIOHMIHX S3HAKOB oNepa-
‘uuit B dopmyuie, ’ ’ )

3rtor $akT Jerko AoKasHBaeTcs MRAYKEHER no waeny 3nakoB wmepamnll »
dopmyne, Has ¢opMyan Oes SHaKop oONepauuil sTQ, OUEBHUHO, TaK. Hpenna-
JOXHM, YTO S5T0 BePHo aJaa arGofl ¢opMynn, B KoTopot He Goabie D BBAKOB
onepauuit, JlokaxeM, 4To TOTRa 5TO BepHO # Aas ¢opMyan ¢ n-+ 1 wwakamu
onepanult. JefcTBHTEAbHO, BHAENHM B Takof (QopMyse TOT SHaK oNER3NMN, KO-
TOPLI TpH BBIYHCACHHH MO 5TOR GopMyhe BHIOJNHAETCH NOCACAHHM (€CHH TAKHX
SHAKOB HECKOJbKO, TO BOSbMEM MIOGOR u3 HWX, BampHMeEp CaMudi mpasuifl). Bose
MOXHBl ABe CHTYalRu: '

(upasuabHas GopMyaa X)(3HaK) (npaBuabBEas dopMmysaa y)
ambo :

{...(upapuaeHan QopMysa X) (3HaK) (ApaBuUAbHAg HaPMyAa ¥)...)

B wniebom cayuee HopMyIN X H Y COAEPKAT He Gonee ‘n 3IHAKOB Oonepanuhl
H N0 NPEARONIOKORUR WHAYKOAA MOTYT OuTh CHROMITHAHPOBEHH B0 «pparsesTul
nporpamuul X u Y, yacenernopmompe ycnoBHaM a) u 6). 3anucas dparmeny
mporpaMumbl- X, 3aTeM ¢parMeBT Y, a 8Sa HHME OUEPAURID LIeKUBOTO KaMbKy/si-
TOpa, COOTBETCTBYIOWYIO SHAKY, MM HONYTHM $parssHT DPOrPEMMEL, YIAOBIRETBO.
pAOMUR ycaoEHaM a) ¥ 6), Ans GOPMYJIH B LeaoM.

Taxkum 006pasoM,’ GopMyJNy MOXKHO KOMIMWJHPOBATh TAK: BCTPETHB
AMA DepeMEHHOR, HeMeJJIeHHO Ie4aTaTb COOTBETCTBYWINYK CTPOKY
POTBAMME, 2 BCTPETHB 3HEK ONCPauUWH WIH TKUBKY, [RwATATh Te H3
NPeTEAYNIMX, YKE NPUIMTARHHX, HO €INe HEBHUIO/HEHHHX Onepamuik
(6yzeM HX Ha3HBAThb OTACMKEHALIMU), KOTOPHE BBIIOXHHMH B STOT
MOMEHT, HOCAe 9er) <OTKJAABBaTbL» ¥ HOBLM .3HaK 2. [lockKoumbKy cpead
OCTABIUKXCH OTIOXKOUUMHX OBEPALHi HMET TaK#X, KUTOphie BHUONHAMLL
#0 Z, TO AN XPaHEHHS OMIOKEHHHX ONMepaHuii MOXKHO BOTHOJIBL3O-

BaThCH CTekoM (HA30BeM €ro crexkom onepayuil). DTOT CTeK H €CTb Ta

HHpOpMaRusg, KOTOpad NEeODXORBMA Sl HHAYKTHBRON KOMIWASMHH
popaeyanl, '

ncnoaunteas Koumnunanop dopmya .

» CH: ) .

. L. gommmampoBath npaBuabnylo dopmyny (8x:P)

« = 00pabOTATL CHMBOJ (BX :C:CHMBOX)

» ~— 0BpaGoTaTh OTJIOXKEHHHE ONEPaRUH (BX; C; CHMBON)

1. KOMIUASHAA B HTEPTIPETALIUS 1263
« THOR

« BUL==nepeuucaemne (uMs, Jepas cKolka, BpaBag CKOGKa, 3HaK)
+ 00beKTH: :

+ CTeK ONEPAIHA © CTEK SASMEHTOS THAZ CHMBOJ

., HCMOJb3yeMbiC MCNOMSHUTERR: - N

. Cnpaexu )
KOHeW OMHCAHMM | mmee e

S e s 0oy e e s s sy e

nporpaMma KOMIUINPOBAThL NPABHJAbHYI dopMyny {(sx:P) '
« AaHO i PinocxenomareinHocTs SieMenToR THNZ cHMBOX

. | P comepxanr npasunbuyio dopmyay
« noaywuts: | P oTkoMnuimposana, T. e. mamevarana COOTBeTCTBYOaY
. - |'mporpamma paa Crexosoro KaJIbKyasTopa

» . nevarats {"CK.uauate pagory”)

.4 CTEK onepauui.Hauate padory

B creke omepesmnf B wamauf momen BPEMEHE MH dyue».; Xpa+
HHTL OT/IONEHHHE M He BHINOAHENHHE K STOMY MOMEHTY onepauun. :
B Momenr okomuamus GopMynH Bce 3TH OTAOKEHEHE OHEPanUH HaAQ-
BRIO/HHTD, AHaJOTHYHO B MOMEHT NpOYTEHHS npapoit cko6KE Haxo
BLIIONHATL BCE ONEPANNH, ROTOPHR OHAR OTHOXKEHH ¢ MOMEHTR IO+
ABICHHA COOTBETCTBYloMRed Nemoit cxobxm, YTOOH He Pas6HparTh oKOHs
4aHue .q)opmynu 0600, Mbt BO3BMEM BEK: bopuyny B exebue (Tounmes,
NPOUMHTHPYEM TAKOE €BAZFHE B CEOOKHI): ’ ’
. o6paGotats cumson (sx: “(”)

. P.Bcrath B Havano mocregoBatensuocta

« IMKJ 110 KAKZOro ¢ M3 HenpouHTaHHOR wacTh P Bumoamsrs
. . 06paboTaTh cuMBOJA (BX :c)

. KOHen yEKJa

. 06pa6oTaTh cHMBOJ {8x:")")

+

-+ YTB: CTeK onepanyuii.cTeK mycr

- CTEK onepanuil.koH4uTh pabory

. nesarars (“CK.nokasats pesyabTar”y
« nesatats ("CK.xonwuts paGory”)
KOHEI, NPOrpaMmes

Bporpamma o6paGoTath CHMBOJ {BX:C: cuMBoN)
+ BaHo B :
« NOAY4HTD:

o B = Cpasku.BHA cuMBoAxa {c)

. Bubop

« + OPH BHA = HMs = nedatats ("CK.nobasuts (*, ¢, B ¢Tex”)
o « DPH BHA==/eBad CKOOKA = CTeK Omepauui.no6anuth {c)

6
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. s HpH Bnn=3ﬂax=>06pa60'ram: OTJOXKEHHHe onepamun {c)
.. ) . cTéK onepauufi.go6asuthb {c)

. . NPH BHJ == NpaBas cKoOka=>

o6pa6oTaTh OTJIOXEHHHEe omepanuu {c)
. yTB: cTex omepanufi.pepmnna == ("
cTeK onepanufl,yAajJHTh BEPHIHHY CTeKa

. KoHen BmGopa
BOHel NporpaMMul

nporpamMma 06paéoTaTh OTNOKEHHHE ONepauuu (8x : ¢ : cuMBOJX)

. AaHO ¢+ - (CnpaBku.BHJ cCHMBOJA (C)== SHaK HJIH
. Cnpasku.Buj, cuMBoaa {C)==npasas CKoGka) m

. _ CTeK onepainii.CTeK He NYCT | TaM, KaK MHHHMYM, .
. DOJNYWHTb: | Omepamud HS CTeKa ONMEpAlHA, KOTOPHE MOXKHO BLINOJ-
. | nuTH KO “C”, BHMOJHEHH.

. nuka noka Cnpaskn.(cTex omepaunfi. Bepmm-la) BHIOJHAMA 10 (©
.« + BHIDOAHATH ‘
.+ CTEK onepamm.samb SJIEMEHT W3 CTeKa B (BHIX :X)

. . BubOp -

.+« o+ DOpH x—”+ = nevarats ("CK. c.noxmn,”)

e+ o DpE xX="— # = neuatath {"CK.Bnuects”)

.. . mpu x=="+"=>nevarats {"CK.ymuoxurs")
.. . npE x="/"= nesarats {"CK.pasnemurs”)
. HHaue = OTKA3

. xoneu Buopa

. KOoHen DHKJA ~

KoHen nporpammul
KOHEI[ HCNOAHHTENS | mmmmmmsma—e s seaessmaa s s ss e

penoaaurean Cnpasku
Cll: '

. 1. Bum cumBosa (BX:C:CHMBOX) : BURL

. 2. (Bx:cl:cHEMBOJ) BLINOJMHEMA A0 (BX:C2:CHMBOX) : Ad/HET

. —Bec (BX:C:CHMBOM) o e

. TRNBE

.  BHX = nepeuncienne (iMs, Jepas ckofxa, mpaBast cxot'ma. SHaK)

KOHEN OMHCAHMM | ~ e m e e e —_—————

nporpaMMa BHJ CHMBOJA (BX:C ! CHMBOJ) : BUJ
. AaHo t | ¢ — cHMBOJ M3 MPABHJALHON dopMyaH
. DOAYUATB: .

§ i e v
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« Beiop -
ee BPE ¢==2"-1" gau c="—" wam c="+" nm c="["
. ) = OTBET ;== 3HaK
e+ NpH Cc==7(" => 0TBET ;== jileBaf CKOGKa

«. mpuc=")* =>- OTBET ;= NpaBaf CKOGKa
.« npE "a" L < 2" => OTBET :== HM1

« « HHARYE => OTKA3

« KOHeR BHGopa

KOHel mporpaMMb

nporpaMMa (BX:cl:cumBoa) BunosuuMa no (BX :c2): xa/uer

o AQHO : (Bun cumBosa {(cl)==3nax mam

o BHJA, cuMBosa (cl) == neBas cko6ka) m
. (BHR cHMBOJA (C2)=3HaK MJH

. ‘ BHA cHMBOJa {c2)== npaBasi CKOGKa)

« MOJYUHTD:

« BuGop

e o OpH BHA cHMBoJa {cl)=sJeBag CKOOGKa => OTBET :== HeT
. « ~ HOPH BHJ cHMBoJa {(c2)==npaBasd CKOGKa =~ OTBET ;= KA
.« HHaWe=>OTBeT :== (Bec {(c1) > Bec (c2))

« KoHel BuGopa

KoHEN DPorpaMmul

nporpamma Bec (BX:c:cEMBOM):1..2
+ NAHO s BHJA CHMBOJIA (C)==3HaK
+ NOJYYHTH:

. Bubop
e+ HpH c==”+”=> OTBeT i= |
e+ OpH C==”—" b orBET == 1

e hpHc="+" w=>orBEeT:=2
oo nhpuc="{" e orBEeTi=2
. Konen Bnlopa

KOHeI[ HPOrpaMMu

i

KOHEn MCHOJHHTEARA I - O g

‘BaMeTbTe, HACKONBKO Hallla KHOBas pea:msauﬂn CAOKHEE peKyps
cnBHOM, OHAKO B OT/HUHE OT PEKYPCHBHOH, e MpoCTefillHe H3MeHe<
HUA TPeOYIOT CYILECTBEHHHX TBODYECKHX yCHAHE HIH JaXke MNePenmCHs
panHs Bcel NPOrpaMMH UEJHKOM, SfeChb y Hac H3MEHEHHS NOpAAKA
omepauui ¢ OGHYHOrO Ha «CIpaBa HajeBo» TPpeGyeT sameHH BCEro OAe
HOrO 3HAKa — B MPOTrpaMMe <«BHNOJHHMa AO0» Hal0 BMECTO > HalH«
catb >, Jlaxe GoJjee C/A0KHAT 3a4a49a = NEPEASHATh KOMORAATOP TAK,
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uTo6Ll CAONEHWe ‘BHNOJHAAOCH CIPaBa Eajlepo, a BLIUHTaHne — CEBA
panpaBo, — Tpebyer A06apJeHUS JHUIb ORHOR c'rpoxu 6c3 kakoro-1u6o
U3MEHEHHs! CTPYKTYPH. BCei peasHzamuH.

B 3agaioueHHe OTMETHM, 4YTO MH KOMOUJHDOBAAH TOJMLKO TpAas
BHAbHHE (OpMyJaH. B peasibHO KH3HH OT xoMnuasitopa Ttpebyercy;

uto6u OH 06pabaThBa] He TOJMBLKO LENOYKH f3bKa, HO H moBue APy~
rie (He NpHHaAJENKAllHe A3BKY) [OC/He0BATENBHOCTH CHMBOJOB, €O«

obuas, noyemy 3sTH NOCNEAOBATEJBHOCTH He [PHHARJEXKAT A3HRY

' a+(bec) ) %d \Wﬂi Bananc :nosnn\

Puc. 10.4. a) nNoOCACAOBATENBHOCTh cHMBonoB, 6) pesyabraT KOMIHJIALNHE

(puc. 10.4) (B nauHOM caydae NOA CHMBOJIOM NOHHMaeTCA. AReAonpe-
HeNeHHHE THO Hallero f3kKa NPOFPAMMHPOB2HHA, a He SJCMERT aJ-

(paBHTA 7BHKE FPEECTHIECKHX (DOPMYI). Ananus BPESHALHOCTR Q)op-
MyJabl Moxar Spirh. RPEBRASH TAK, Kak 380 6uae: caeaasa B. pasia. 8.

3AJ0AUM H YIIPAKHEHHUSA

1. 3apaifiTe ¢ HOMOLIbIO TPAaMMATHKH A3HK

a) JeCATHUHHX UEJHX YHCE KO. SHAKOM,

6) npaBHAbHHX uporpaMM AaR £IeKQBORY muynmopa (r. e.
H3HK BCEX OpPOrpaMM, KOTOPHE M[OJYJaloTCA NPH KOMINBJIALHH. BCeX
NpaBHALHEIX QOPMYJI; CHMBOJIAMH andaBuTa B JAHHOM c.ﬂxqae caeRyer
CYHTATb OTAC/bHHE CTPOUKH MPOrpaMMHl).

2. HMoxamute,, ato uenouka - (a wfh—+ <) ) a+d), aBaseTcs
IpapHabHOR apHdMETHUECKOR popMy.oit:

a) B rpaMMartike (s),

6) B rpaMMaTuKe (*x)
(ZoKa3aTeabCIBO COCTOMT B NPHAYMHBAHHH JepeBa HIE NOCJeX0Ba-
TEJbHOCTH BHIBOAA). ' :

3apaun 3—5 OTHOCATCA K pealH3aUMH KOMBHJATOPA ¢ NOMOILLbI0
CTEeKa,

3. Hapucyiite nocaeaopaTeibiiie COCTOAHHA CTeKa onepauuii . npu‘

KOMILELY ROBAREN, @opux.nu (a.«(b+c) —d)/(a+d).

4.. Mamennre Kosmmsasrop GopMyan Tak, 4TO6H clOKeHHE BHIION-
HAjeCh CNpaBa HAAEBQ, & OCTAJLHEE ONEPAUHH — CJIEBA HANPABO.

5, Hamenure Komaunatop ¢opmyn Tak, utebul B dopmyte 2
NPOUSBOJLHBIX MeCTax. MOLIO CTeATh HOH3BOJbHOE KOJHIECTBO MNpo-
Geagn; 4. 4100l STH upoﬁenu NOJHOCTBIO HTHOPHPOBAAHCh HPH KOMIH-
nauﬂu.
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11, HpoexT «TlocTpoenne n306paxenns NOIHIRPA»

B Hacrosuiee ppeMa B0 MHOTHX 00/1aCTAX HAYKH M TEXHHKH HCs
TNOMB3YIOTCA pasHHE METONH -MOXEJIHPOBANHA IEOMETDHUECKHX O0OBeKs
TOB B TpexMepHoM npoczpancrse, Onmn H3 cnacoboB MoAeNHPOBAHHA
COCTOHT B TOM, uTofil AHADPOKCHMHPOBaTR Pedpaulfi d6LeKT HalopoM
BHIYKJIBX IOCKHX Mxmyrmmmmn' (puc, 1L.1). Taxo#t maGop Mu

Pac. 11.1

6yAeM HA3HBATL NOAH3APOM, MHOTOYPOIBHEKN — LPaHAMH, a HX CTO«
pOHH —pebpaMu moaudnpa, Kak MH BHIUM, NPH H30OGPaKCHHH MO/H-
PApa peassHO H300paxaiorcss He CaMH MHOTOYTOJBHHKH, a JIAHHH, HX
orpaHpduBaiouide, T.e, pebpa. Onnake ecau u3obpasuth Bee pebpa
BoOGIIe, TO JOAYYUTCA 3apyramHas, BenNpHBHYMHAA JAJH velJoBeKa Kap-
guuka (puc, 11.2),

Jasn monyuenus ymobuoro amias uenoseka puc, 1l HyKHe nps
HOCTDOEHHH H30OpaxeHHA YUMTHBATh, 4YTO HEKOTOPHE pelpa MOryT
OKA3ATHCH NOJAHOCTRIO MJH YACTHIHO BCRRAANMBMH, TARK Kak HX MOLYF
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8arOpOAHTL IPanm mo/uaApa. TaKHM 06pa3oM, NpH TOCTPOEHHH H306pa<
HeHHA HAZO «yAANHTLS (T. e. He pHcoBaTb) uacTa peGep, KOTopue

21T
AT

Puc. 11:2
se BuRHH. TlosToMy B nPOrpPaMMHECTCKOA JHTepaType sTa Sajada 9acro
HasHBaeTcs sajaveli <ylaneHHn HEBMAMMHX JHHHA», Eio MH B 3afis
. MEMCHl B HaCTOSLIEM pasfele, '
Mocranoeka sapaun. ITlycts sajamsl NOJNA9AP, DACNONONKEHHHA B
TPEXMEDHOM OPOCTDAHCTBE, K AaNpasieHHe OPOCKTHPOBAHHA (Bex0TOS

11. MPOEKT «T[IOCTPOEHHUE H30RPAXEHUS TTONINSIPAs 169

pufi BekTop), Mu Gynem npeAcTaBaATh ceGe STOT BEKTOP HANpPaRJIEH~
HHM BBepX, NapajiejipHeie €My NpAMBe H IJIOCKOCTH HashHBaTb 8ep-
TUKAAbHLIMU, 2 OPTOrOHaJLHHE — ZOPU3OHTAAbRGIMY. 3agada COCTOHT
B TOM, 9TOOH WOCTPOHTb BHA NOJH3APa H3 «GECKOHEWHO BHICOKON» TOYKH
C yyYeToM TOro, YTO OXHK TPaHH MOryT 3aropaxuBaTh HAPYrKe, Hin,

- /«<Bobicogan>
ropusonTanbHas
. n0CKOCTL
Bem-op
npdemupoaaﬂua

Puc. 11.3

JIPYTHMH CJIOBaMH, {OCTPOHTb IJOCKOe H300paKeHHe BHAMMOR 'dacTa
moausxpa (mapajsesbHas OPOEKUHA BAONb BEKTOPa NPOEKTHPOBAHHA)
Ha «ZOCTATOYHO BEICOKOfi» FOPH3OHTaJbHOA miockoctH (puc. 11.3).

INpumepaMn MOAHAAPOB MOTYT CAYMXKHTb NOBEPXHOCTH Ky6a HJH
naKeTa MOJIOKA C OTPE3AHHHM YIVIOM, IOJYPAacKPHTAas BeepoM KHHra
H jaxe HaGop mepeceKaloOUIMXCH MHOTOYroJbHHKOB (puc. 11.4),

Puc. 114

Mpocrefimnf cnoco6 3afaTh NOMHIAP — MEPEYHCIHTh KOODAHHATH
Bepn# KaXpoil rpamn. Ha npakrtke, OFHaKO, 8TOT cnecol He HpH-
MeHsercd, TaK Kak OH 067ajaer. paioM HepocTaTkoB. [losToMy Mu
NOCTYNHM CHEAYIOWHM 06pa3oM: SaHyMepyeM BCe BEPLIHHH MOJHSZpa
n GyAeM CUATaTb, 9TO KaxAoe pe6po moixsApa sajaercs nmapodt He-
MepoB — HOMEPOM Hasaja H HOMepoM Komna. [anee nas sajaHus
rpanu nepeuncaHM Bce peGpa, orpaHHuMBajompe HaHHYIO Ipamb (T. e,
BCe papw HoMepos Bepmun). Omucannas MHOpMauHa 3ajaeT Tak Ha.
suBaeMHE aOCTPAKTHOIW TONH3AD H DO3RONAET OTREYATh €A KOMOHHAs
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TOPHEHE BOBDPOCH BHAA «CKOJbKO BEPIHH B JAHHOR TPaHHP», <HMEWOT
Jt ABe AaHHHe Ipauy OGHIylW BEpHIMHY?» H T, A JTa KoMmMOuHaTOpHAR
naQOpMalHd, OHaKO, HEYET0 He TOBODHT O PAacnoOJOKEHHH MOJMIADA
B TPEXMepHOM Dpocrpancrse. Uro6H safarb Takoe pacnojioXenue, Ao-
CTaTOYHO 3ajaTh orolpaxkeHHe MHOXeCTBa «a0CTPAKTHHX» BepIIHH
(1. e. mHoXecTBa HX HoMepoB) B R3, Dra uwacth undopmaunn o moa-
9/ipe Aajiee Has3blBaeTCs merpuyeckod (4uciIoBoOH).

ByaeM cuMTaTth, WTO M KOMOHHATODHAf, H MeTpHuecKas HHbOpMas
LN O KOHKPETHOM NOJAH3Jpe, H300paMeHHe KOTOPOro HaJAo NOCTPOHTD,
comepxHTCA B 6a30BOM HCHoJHHTEeRe «[loaHaAp» M MoXeT OHTb NO-
JyYeHa ¢ AOMOINBI0 CAeAYIOWIMX TpeANACAHUA:

1. MHOXeCTBO rDaHell ;i MHOKECTBO SJEMEHTOB THNA IPaHb

2. MHOXeCTBO pefep :: MHOXECTBO 9JEeMEHTOB THma pedpo

3. R3 (Bx:Bepmuna) : rouxa R3|oroGpamenue BepwuH B R3
THIIM: )

rpasb = MHOXECTBO 2JIEMEHTOB THNZ DPe6Po

pebpo = 3anHCh (HaYajo, KOHel, : BepuIMHa)

BepwinHa = Z-} )

Touka R3 ==sanuch (x, y, Z:1ucao)

Hugopuanpsa o BeKTOpe NPOCKTHPOB2HUA MOKET OHTL NOJyaena
€ NOMOULbIC NpefHHCaRus

1, BEKTOp MpOeKTHPOBaHHS :: BeKTOp R3

Gasosoro ucnosiHHTENs <«[IpoekTops, DTOT Ke HCHONHHTEN L 0O mpef-
IHCAHRIO '

2. r306pa3HTh OTPE3oK {BX : OTPe30K R3)

OpOERTHPYET OTPE30K BAOND BEKTOPA MPOEKTHPOBAHMA M M306parkaeT
ero, 3xecn
THOBE

otpe3ok- R3 ==sanmes (Hauano, koweil:Touka R3J)
Touka R3, Béxtop R3 =3anuch (x, y, 2:unacao)

Taxum obpasom, Halia 3a4ava — PealM30BaTh NPOrPaMMy MOCTPOEs
HHA H3o0paxkeHHA nOAMSAPa Ha Gase HcnoaHHTenedl «[losuapps u
«Ilpoexrop». '

Peaanszanus. Flockoapky mIOCKOe H30OpaskeHHe HOJNHILPA COCTOMT
13- NPOCKUMIA BUAHMLIX 4acTell. pefep, TC €CTECTBEHHO CTPOHTL €rQo CAes
ayowmuM  ofpasom: nepeGpars Boe pe6pa HOAAINPA B AAR KAKAOLO
peGpa m300pas#Ts ere BHARMYIC YacTh. M 3jech ONATL BOCHOMbe
3yeMcs aHaNOTEER CO CBETOM — DACROJIOXHUM «OECKOHEYRO BHICOKO
BBEPXy» coanne B OydeM HAIHBaTh BAAHMEE uact peGpa rpocserq-
ME, @ YaCTh, 3aropOXEHHYI0 HEKOTODOR FpaHLIO, — TeHb10 OT 2panu

He pebpo (pxc, 11.5), :
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Tias nonywemus H30ODAKEHHs BHEHMOA sacTH peGpa MOXHO NO-
©TyEuTh TaK: nepeCpaTh BCe I'PamH NOJHIADaA, AMA KaXJ0f rpaiu no+
CTPOUTb €€ TeHb Ha pebpo, HOCMOTpPeTD, ;

YTO OCTAHETCH He 3aTcHEHAWM, H 3TH
POCBETH H30DPaSHTH.

THockdasgy MM CHawaza nepeCH-
paew Boe pebpa, a TOTOM AJS KaXAao-
£o pebpa mepefupaeM BOoE TpaHH, TO
CaMiM KpYnmsM oBpasoBaHueM B 9TOH
cuTyanun spasercs pe6po. Iopromy
B CDOTBETCTBHHM C TeXHoJjorhefi «CBep-
Ky BHH3» IpHMeM pelleHHe, UYTO BCe
JefCTBUA ¢ KOHKDeTHHM pebpem B le-
MOM GyAeT NPOHSBOAHTB ClENHAJbHEI
IPOMEXYTOUHHHE HCHoNHHTeNs «Hso-
Gpasuteab pe6pa», Toraa pepBHA War JEKOMIOOSHIHH MOXHO SalHCaTh
TaK:

cear

Puc. 11.5

pporpamua HOCTPOCHHE H306PaMeHHs NOIHIAPA

. AaHo : | nosmssp B R3 (ucnonuureds “Tomaap”)

- | manpasJjenye UPOEKTREPOBAHUA (UCOONHHTEND “Tlpoextop”)
. HOAYIMTS: | RIOCKOE H300paXeHHe pefep moamsapa (mapaiiensHas
| npoekiust) ¢ “ynaneHHeM HeBHAWMEX Auuni”

. nExa y pespo < Iloansnp. MEomecTso pebep BHIOIHATD |

.« Haobpasuteap pebpa.nauaTh pabory {mx : pebpo)

HHKX Y rpaib € [Toauanp . MHOXECTBO rpanefl BHROAHATS
. . Hsobpasurenn pebpa.yuecTb TeHb OT IpaHi {8x: rpasp)
.+  KOHEI HHKJIA

HsoGpasuteab pe6pa.KOHUUTh paGoOTy

KOHEeN IHHKJIA

KOHEL NPOorpaMMH

$ O6partnTe BHHMaHHE, 9T0 Pe6po, ¢ KOTOPHM 6yner paborats Hsos
6pasuteab peGpa, YKasHBAETCH TOALKO B NPEANHCAHAH «HAYaTh paﬁo-
'ry»."Mu IpejnoJiaraeM, 4To Hsobpasurens pefpa caM 3aBOMHET 3TO

~ pe6po H NOTOM HCEOAB3YET WPR yueTe TEHE OT rpaud, Mu nmpegnona-

raem TAKKe, 9T0 NO NPENHCAHWIO €KOHUHTb pabory» IaoGpasnteis
pe6pa HM306paxkaer OCTaBlIHeCs Ha pe6pe mPOCBETH H JHINL SaTEM
saxafuuBaeT pabory.

Tepeps Hafo (oOPMaJjM30BaTh HOHSTHE TeHb OT rPaHH Ha pebpor
A noHaTh Kak Viso6pasutens peGpa GyAeT no STHM TeHAM CTPOHTH
ppocsers. [lepBasi MAes COCTORT B TOM, WO DOCKBILKY KaXAad TeHb
H Kax[Hil [POCBET — STO HEKOTOPHE OTpesku ‘Ha pebpe, TO MOXKHO
BBECTH OAHOMEPHHE KOOPLHEATH HA pe6pe u pabo¥aTh ¢ OTpesKaMy
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B 3THX OJAHOMEDHHX KOOpAMHaTaX, a He ¢ oTpeskamu B R3. Takoid
Iepexos OT TPeXMePHHX OGLEKTOB K OZHOMEDHHM SaMeTHO ynpollaer
paboty. B coorBercTBHH ¢ TexHOJIOTHER «CBepXy BHH3» 3aJady ROJY-
ueHHs «OJHOMEPHHIX> TeHed MH BO3JIOXKHM Ha CHENHAJBLHOTO HCHOJHH«
Tens «[eoMerps, a pce onepauud Haf OTPE3KaMH B OJHOMEPHHX KO«
opauHaTax —Ha HcnoaHHTeas «Otpe3kns. Bropas wuaes cocronT ©
TOM, 4TO €cAH peGpo cuHTaTh (GHKCKPOBAHHHM, TO NDOCBETH MOXHO
' paccMaTPHBAaTh KAK HMHAYKTHBHYI0O (YHKUHIO OT MOCAEAOBATEJbHOCTH
YUHTHIBAEMHX rpaHefi, a TouHee HX TeHefl, Ilpn nomyuenna -OHepenl:{(?ﬁ

] .
_ RTapse  npoceete flw) 8 y . D | :
aNEpeAHan Tews | X 3 o .:

sosue  npocseTst f lo¥x) 3 i s

Puc. 116

TeHH X Hafo HPOCMOTPeThb BCe HMelomuecd npocBeTH f(®) m HCKMO«
YuTh U3 HHX 9aCTH, fnONaBllie B TeHb, OcTaBiuHecs mOC/TE STOrO NpOs
cBetHl H ecTb f(® +x) (pHc. 11.6),

B HauaneHHi MOMEHT (HO NOJydeHHs NepBod TeHH OT rpaHn)
npocBeTh f(A) RKOMKHH COCTOSTb H3 OXHOI'O OTPE3Ka, COOTBETCTBYIQ<
ulero BceMy peGpy.

Ham 6ymer yno6HO XpaHHTb NPOCBETH B JHHEAHOM OXHOHANPABs
nennom - cnacke (JIl-cnucke) H MORHOHIHPOBATL STOT CIHCOK HPH MO«
AYy9eHHH OUEpefHOH TeHH: ‘

-Acnoanuteab HMaoGpasutens pelpa

. Chl: .

. 1. navate paGoTy (BX :peGpo)

+ 2. yuecTb TeHb OT FpaHH (BX :IpaHB)

» 3. KoHunTH paboty

.

o THIH . o

. OTpe30K ==...| OTpe30oK Ha H306paxaeMOM peGpe

» OGBEKTH:

« [IpocBeTet : JI1-CNIHCOK 9/eMEHTOB THHA OTPE3OK ~

. HAEH PeATA3amHu: 3

» Cnucok “IIpocBerH” XpaHAT NPOCBETH MeXAY TEHAMH OT ymxe yu-
. TeHHHX (c MOMeHTa Havaja paboTh) rpaHeit '

.

« HCNOJIb3yeMble MCOOJAHHTENH:
. ‘Teomerp, IIpoekrop, OTpesku

EKOHEI ONMECAHHA | « o m e m e e e e o o e ot e o e e
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EporpaMma Havath paGory (BX :pe6po)
. AaHO ¢ pebpo:pebpo | “aberpaktHoe” pebpo moausapa
. moayunth: | [IpocBerTs cocTosT M3 Beero pebpa

« Teomerp.nauats paGory (Bx :pebpo,

. o . IIpoekTop.BekTOp HPOEKTHPOBaHMS)
« Tlpocsers.nauats paGory

.  Tpocserw.noGaBaTh 3neMeHT (8x :I'eoMeTp.pebpol) sa ykasartesem
KoHen nporpaMmu :

3necp «pe6pols — npeanncanne l'eomerpa, KoTopoe BhipaGaThiBaer
3naveHHe THHZ «OTPE3OK», sajialomiee BCE Pe6PO B OZHOMEPHHX KOOp-
anHaTax. HcnosmsoBanme STOrO mpefnmcaHHs NO3BOJsSET B Hso6pasus
TeJe peGpa He 8SHATh KOHKPETHHX OIHOMEPHHX KOODIMHAT Hayana M
Konlia pebpa. ) '
nporpamma ydYecTb TeHb OT IpaHu (BX :TpaHb)
. AaHO : rpame:rpamb | “aGerpakThHan” rpamb nosmsgpa
» noayaurs: | B cuncke “Ilpocsers” yuTeHa TeHb OT HOBOH rpaHK

- TeHb :=TeoMeTp.TeHb OT rpanu (BX:Tpamb) | B ONHOMepH.KOOPL.
. ecam OTpesxn.oTpesok (TeHb) BHPOXKAEH TO HEGEr0 He NeaaTh
. . HHage ‘
+ .« IlpecBeTH.ycTaHOBUTL yKaSaTeab B HA¥aJO CHHCKA ‘
+ . IEEa moka IlpocBeTH.yKasaTeqp He B KOHHE CHHCKR BMIOQIHATEH
« + « [IlpocBerTn.B3aTh sneMeHT 8a ykasaTeneM B (BHIX : mpocBer)
« + « OTpesku.NONyYHTs Pa3sHOETh (BX :NpPOCBET, TeHb) ,
e B (BHX:/eBass KOMIOHEHTa, NIPaBas KOMIOHEHTa)
+ + + ecan OTpesku.OTPe3oK (/ieBast KOMNOHEHTA) He BHPOKAECH TO
+ +« « .« [lpoceers.no6asuth (eBast KOMmOHeHTa) 3a ykasaTedeM
« + .« . [lpocsern.nepensunyrs yxasateas Bhepex
« + + KOHEN €CaH
-+ ecam Orpesku.oTpesox {(UpaBass KOMIOHeHTa) He BHIPOMACH
<+ . TO :

+ « o o [Ilpoceetst.noGasuts (mpaBas KOMMNOHEHTa) 3a yKasareaeM
« « o o« Ilpocsers.nepeasunyTs yxasatess Buepes,

« + o EKoOHeEHO ecju

‘e o« EKOHEND HDHKJA

« KOHeN eciH =

KOHEN DPOrpaMMH .

Yto6w momaTe pabory. stoft IPOrpaMMH, Halo pasoBpaThes B TOM,
Kaxol OTpe3ok nasunaerc_sx’ BHPOXJEHHHM H YTO PaKoe pasnoc'.rb‘néyx
OTPE3KOB, .

OtpeskoM ¢ BavaZloM a M KOHEOM b MH BasHBaeM MHOXECTBO
Fouex te& R TaKux, uto a <t b, TeM caMbim HpE a = b oTpesok
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CBOAUTCA K TOUKe, a TMpH a > b sBamercs myctuM. B oboux ciaydasz
(r.e npu az b) OTPe3OK HA3HIBACTCH BUPONGEHHBLM,

MMpeanucanne <nonysars pasnoers (sx: A, B)...» ucrnosnarens
«OTpe3KN» NONMYHACT PA3HOCTh MHOMKECTBA TOUEK OTPesKa A ¥ MHOMes
£TBa BHYTPEHHHX TOUEK OTpe3ka B, HanpuMep, Kak H306paXeHO Ha
pue, 11.7.

npocaey |
TeH ] ﬁ .
PaAIHOCTS
. ena pe— npas KOMNGHENTA
- ‘(‘nen;enggﬂn) T8 (npagge ?':Hu)
Pre, 117

B 3aBHCHMOCTH OT PACTO/NOKEHHS OTDPE3KOB «HPOCBET» H <«TeHb»
PASHOCTb MOXKET OuWTb NycTOR (ecAn HPOCBET WEAHKOM [ONaj B TeHb)
HIH COCTORTh B3 oxHolt Toukm (puc. 11.8), ms oanoro orpeska, IBYX
TOUeK, OTPE3Kd H TOYKH, ABYX OTPE3KOB.

Ham, oaHako, GyieT ynobHee CUHTAaTb, 9TO PA3HOCTL 80 8CEX CAY-
_4asx cocrour s Jsyx OTPesKos, HO OJMH H3 HHX WAH OHE OGa MOTY?D

B npoceet &
‘reHk
PRITS Y

. 9 K
mmmsomena e e

- P:c; 118

OKA3ATHLCS - BHPOKAeHubiME (oxHoToweunnMm win nycremu), Hanpa-
Mep, ecllE MPOCBET ® TEHb He TEPECERAIOTCH, TO B Pe3yJbTaTe OfHA H3
KOMIOHEHT pasHocTH GyXeT COBNAZaTb ¢ MPOCBETOM, a Apyrasa Oynper

puipoxzaenaofi. Ecan Npocser IeNAKOM fONaxaeT B TeHb, TO 06e KOM«~

TOHEHTH PasHOCTH GYAYT BHPOXKACHHBIMH,

nporpamma KOHUHTL paboTy
. A2HO H
. MOMyIHTH: | H306paxenHe NPocBeToB (T. €. BUAHMOR HacTH peGpa)

. TIpocBers.ycTanoBHTL yKa3aTeJb B Hauajo CIHCKA

. MEKA VY X < yacTH CcmHcKa IIpocBeTH 3a ykasaTteieM BWIOAHATS
. . TpoexTop.mso6pasnts orpesok (Teomerp.R3 (8x: X))

. KOHEN NMHKAA

. [IIpocBeTH.KOHUHTH paGoTy

. Teomerp.romunts paboty

EOHEN nporpamMmnt

\
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3necs «l'eomerp.R3¢(Bx :x)» — 5T0 HpeRNmCcaKHe, KOTOpoe Mo or-

‘PE3RY X B OXHOMEPHHX KOODAHHATaxX Ha pefpe BHpabaTHBaer 3HaYeHHe,

ABASIOUICECH OTPE3KOM B TPEXMEPHOM HPOCTPaHCTBE.
KOHEI{ HCIOMHHUTEMN | om m o e oo o o e e o o o o o e o ey o =

Hrak, Mu cosepmmnn ouepeAHol AT NCKOMTO3BIHH H HaM OCTas
70Ch PeaNH30BATh HCHOAHHTENEH «T'eomerp» u «Otpesku». Tlockoapky
MH mnofospeBaeM, 4To TeoMeTp B HepapXHH HCMoMHHTeNel Oyxer 3a-
BAMaTh Gosee BHICOKOe NOJIOXKeHHEe (TaK KaK NPH €rc peajln3allid MO«
TYT TOTPefOBATHCA KAXHe-TO ONEpaHHH C OTPe3KaMH), TO MH CHavazla
peanHsyem ero. CucreMa NpeAUACAHHHA 3TOTO HCHOOJHHTENS BHIJAINT
TraK:

1. BauaTh paGoTy (BX:peGpo, BexTOp npoexmpoaannﬂ)
2. pebpol - $ OTPe3ok

"3.-TeHb OT rpaHy (BX :IpaHB) ! OTPE3OK

~ 4, R3 (Bx : 0Tpe3ok) : OTpesoK Rg
5. xoruuts padory

Tlockombky Teomerp mndopmammio o0 obGpabarmbaemoM pebpe H
BEKTOPEe NPOEKTHPOBAHHS HOJYYaeT JHIIb B NPEARHCIRAH «Ha4aTh pPa-
Gory», a ora nupopManud HeoSXoRMMA H B ADYIHX UpeADHCAHHAX
(nanpumeD, NpE HAXQKICHEH TeHR 0T Ipamm), TO MH DBEREM IVIO-

GaapHue oneKm . \

O0BEeKTH: o
%0, x1: Touka R3 |madano u Komew o6paGarwBaeMoro pebpa
P : sekTop R3 | BekTOp mpoekTupoBannsa

B KOTODHX DNpH Hadaje PaGOTH 3aNOMHHM COOTBETCTBYIOWLYIO HH(pOP.
Manuio,

OGpatuTe BHHMaHMe, YTO MH DPas/HyaeM TOUKH H BEKTOPH TpPeX-
MepHOro npoctpaHcTBa, JiBe TOYKH MOMHO BHYeCTh M NOJYUHTh BEKw
TOP, K TOYKE MOXKHO NPHOGABHTH BEKTOP M CHOBA NOAYYHTh TOYKY K T. f.
IlpuGaBuTh TOYKY K TOUKe HJH YMHOXHTh TOUKY Ha UHCHO HEJbSH,
TlonoGuoe pasrpaHHueHHe TNO3BOAAET KOHTPOJIHPOBAThH npasmwoc'r's
GopmMyn B aHaNHTHYECKQH reOMeTPHH NOAQGHO ToMY, K8K yuer pas-
MEpHOCTEl BeJMUMH NO3BOJAET HPOBOAHTb KOBTROML (uamueckux ¢op-
Mya, Bce onmepaumnn Hagx ToukaMH H BekTopamMu R3 M OyneM BHOOJ«
BATh C NOMOUIbIO CNENMabHOTO HcmoapHTeas «Crepeamerps. KHmenno
oH Gyier CBOLHTH STH ONEPAHHE K ONepaluaM, KOTOpHE yMeeT BHIOJ-
HATb YHUBepca/bHH Bunoasurens. HanpuMep, ans BEKTOpoB X M ¥
MH MOXeM HAaIuCaTh X ==Y, HO BMECTO X != -y JOJIKHH THCaTh

= CTepeomeTp.npouaneAeune {y) Ba (-—- 1).

Tipeanucanus «pebpol» u «TeHb OT TPaHH» AO/KHH BHPabaTH-
BaTh o*rpeaox B OJHOMEepHHX KOODAHHATAX Ha pedpe. Mu Gyzem 060«
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BHauart, TOYKH pebpa B OAHOMEDHHX KoopAuHaTax Gykmod t, a cammy
KOOp/IMHATH Ha3uBaTh -f-koopdunaramu. Tlo oxHomepHO# KoopAuHaTe §
TOYKa X Ha pebpe ¢ HayajoM X0 H KOHUIOM X| BHYHCISETCH CJACAYIO+
muM obpasom:

x = (x1 — x0) # (t — t0)/(t] — 10) + x0,

rae t0 u t1 — {-koopauHaTH Hauana H KoHna peGpa.

OCHOBHHM H Ham(o/Jee COACPKATENBHHM HPEANHCAHHEM I‘eomerpa
sIBNAETCS NpeANHCAHHE «TeHb OT rpanu», ViMenHo B mpouecce peasn3as
HHH STOTO NPEARHCAHHA OLLIM ' BBeJCHH JOKANbHEHE NPEAUHCAHHS, Me-
PeuHCAeHHHE B cucreme npenuucanuii wepes neduc (-):

HCnOJAHMTE b ['eoMeTp

. CII:

. 1. nauatb pabory (BX:pe6po,BeKTOP HPOECKTHPOBAHHA)

. 2, pe6po 1 $ OTPesox

« 3. TeHb OT rpamd (BX:rpaHb)- 2 OTPesoK

. | — rpaub (BX:rpaHs) BepTHKANbHA tAa/uer

« — WeHTp (BX:rpaHp) ‘ tTouka R3 -
. — TOPH3OHTAJbHOEe Nepeceyenue (BX:a,b,c:Touka R3) :orpesox

. — BepTHKaJbHOe MepeceueHne (BX:a,b,c:rtouka R3) :oTpesok

. — nepeceuenue ¢ {BXx:a:Touka R3,n:Bekrop R3) : OTPE3oK

. 4. R3 (Bx:otpesox) :otpesok R3
. — R3_o6pa3 (Bx:t:qncino) "~ :touka R3

« 5. xomunts paGory

+ KORCTAHTH:

. 10 = 0.0 | onnoMepnas xoopauHaTa Hauana peGpa
| ==1.0 | onHoMepHas KoOpAMHATA KOHUA peGpa -
» THRBE

. oTpe3ok R3=3anmcs (Hauano,KOHEL :TOUKa R3)
. Touka R3,Bextop R3=...

. OTPE30K .=<=3amHCh (HaYaJo0,KOHeN : YHCIAO)

. TpaHb == MHOXECTBO 8JAEMEHTOB THmAa peGpo
. pebpo.  ==s3amHCh (uaqano KOHell : BepIliHHa)
- BepL[IHHa =,.,

« 06BeKTH: .
» x0,x1:rouxa R3 | Hauaso m komern 06pa6amnaeuoro pebpa -
> P i BekTOp R3 | BEKTOP NPQEKTHPOBAHHA

11. TIPOEKT «IIOCTPOEHHE H30BPA)KEHMHS ﬁOJ’lHS,U,PA»‘ V7 -

o

« HCHOJb3yeMble HCNOJHHTENH:

« IMonuspp, Orpesku, Crepeomerp (C)

KOHel OnHUCAHHN | w— e —————— ————————————

mporpaMMa Hauath paGoTy (BX:peGpo, BEKTOP IPOEKTHPOBAHHUS)

+ A3HO ! BEKTOp NpoexTHpOBaHHs :BekTop R3,

. pebpo : pe6po |"aberpakTHoe” peGpo moJHsEpa

« DOJY4YMTH: | yCTAHOBJEHH COOTB. SHAYCHHA IVI00aJbHHX O00BEKTOB

. X0 :=Tlomusap.R3 {peGpo.Hauvao) -
. xIl:=TIlomusnp.R3 (pe6po.KoHew)

« Pi=BeKTOp IPOEKTHPOBaHH:A

KOHeL NPOrPaMMul ,

nporpamma pe6pol : orpesox ==(t0, tl1)

Htak, MH DOJOHMIIH K IEHTpAJbHOMY Mecry peainsauud Ieomer.
pa — HaXOXJeHHIO TeHH OT rpaxu Ha pebpo. Ilpexne Bcero pasGepemcs
¢ TeM, YTO TaKoe TeHb. DyAeM B paMKax Haluefl aHa/IOTHH CYHTaTb, YTO
Ha IpaHb CBepxXy NajaeT Napa/jeJbHHH BEKTOPY P mOToK cBera. Mio-
KeCTBO 3aTeHseMHX TPaHbI0 TOUCK NPOCTPAHCTBA OOpasyeT NpH STOM
noyGecKOHeUHYI0 [PH3MY, Y KOTODPOA OCHOBAaHHEM SBJS€TCA I'PaHb 1O-
JH9Xpa, a GokoBas NOBEPXHOCTh Napa/e]bHa BEKTOPY p # HanpasieHa
B TIPOTHBONOJOXKHYIO cTOpoHY (puc. 11.5). TeéHb or rpannm ma peGpo
€CTb NepeceucHHe pebpa ¢ 9Toil npu3Mof;

TeHb == pe6po [} npH3Ma
(Bnecs u manee Mn Gysem CYHTaTh, 4TO FpaHb HE BepTHKAJbHA, T. €
#e Napa/iieJbHa BeKTOpY p.) 3aMeTHM, YTO HpPH3MY ClAeAyeT .CUHTATb
OTKPHTOHN, T. €. CYHTaTh, YTO IPaHHNA HPH3MH TCHH He NPHHALJIECIKHT,
TAK KaKk B NPOTHBHOM caAyuae KaXAaad rpaub Oyler saTeHath ce6d H
nsobpaxeHHe OKaxeTcd HOYCTHM.

EcTecTBeHHO MONWTATHCA CBECTH HaXOX/eHHe HepeceueHns peGpa ¢ .
npusMofi K KaKuM-HHOYyAb Gosee 3/neMeHTapHHIM omepauuaM. Mu cae-
JiaeM $TO, NpEJCTABHB NPH3MY B BHAE NEPeCeUeHHA OTKPHTHX MOy«
npocrpancts. Hampumep, TpeyrosbHyi0 HPH3MY MOXHO HpPeJCTaBHTh B
BHJe NlepecedeHHs YeTHpex moaympocrpascTs {puc. 11.9).

IlepBoe moaynpocTpaHCTBO OrpaHHYeHO IVIOCKOCTBIO, HPOXOAsmeR
yepe3 rpaHb NOJIHSAPA, H PAcOONOXKEHO CO CTOPOHH, IPOTHBOUOJOMKHOM
HampaBJeHHIO ‘BEKTOpa P; 5TO NOJYNPOCTPAHCTBO Mul OyXeM Ha3HBaTh
2opusonTasotsim. OcTaNbHEE NONYNPOCTPAHCTBA OFPAHHYEHH BEPTHKANbs
HBIMH IJIOCKOCTAMH, NPOXOAAIIHMH Wepe3 TO H/H HHOe peGpo rpamu, u
pacnoonoxenn TaK, 4TO ¢aMa rpafb (WM, HTO TO Xe caMoe, €6 LEHTP).
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CONEPXKHTCA B COOTBETCTBYIOWIEM NOJYNPOCTPaHCTBE; 8TH MOJYNpO

cTpaHCTBAa MH GyleM HasHBaTh .agprukasonoinsu, Htak,’
npusma =TI (}B1 () B2/ B3,

rie I’ — ropusontampioe mnoaympocTpancTso, a Bl, B2, B3 sepra:
KaabHHe. CAef0oBaTeNbHO,

TeHb ==petpof] npussa = petpo 1T} BL | B2 B3 ==
=PI} PBl QP:B2I]PB3.

rae PT = pebpoN\T, a PBi = pe6poNIBl, 1=1, 2, 3. N Pl n ‘PBi
ABJSIOTCA OTPe3KaMi (TOYHee HHTEPBAJAMH H/# NOJNYHHTepRANaMH) HA

Puc, 119, a) npum, 6) nempe AONYNPOCTPAHCTBA, NEpecedenne KOTOPHX JaeT?
npusMYy

pebpe; MH Hx -GyfeM Ha3WBATh COOTBETCTBCHHO ZOPUSOHTANGNGIM H
GEPTUKAABHEIMI MEPECEYRHURML.

TakuM o6pazoyM, MH MOXEM OTHE/IFRO HAXORHTL mepeceyeHns pebpa
€ KaXAHM H3 NOJYIPOCTPAHCTB, a NOTOM IGPECeYh USJYYHBIIMECT OTs
peskH Ha peGpe Mexay co6ofi. FoCKOJBKY rpaHb MOXeT GHTb MHOTOs

. yro/snofl, :CTECTRSHHD CHAYATA (HANTH TOPHSDHTAMLESE IIEPECEABHEE,
/8 «QCTABINHEOH sBePTHKANbHEE 0GpRGATHBATL B TRHKAE:

TPOTPAMMA TEHb OT IPaHH {(BX:TpPaHb):OUTPESOK

. KAHO < Tpawb': rpaps'{| "abcTpakTHad” TPaHD MOAHBAPA

. MORYYHTRL: | 3aTeHsieMuii rPaHbI0 OTPESVK pebpa ‘B T-koopmwmaTax
. © 7 |%mam nycTO# OTPE3OK, ©CIH TPaHb ‘BEPTHRANLHA)

. eCam TpaHb {BXITpans) mepmxav:bﬂa o ‘orser +=11,10)
. .+ Ci=mnentp {Bx:rpanms)
. . mm CRONAPOBATh "KAKOR 'miéysz ‘gneMent B {BuIX: pe6po)
. . v=Tlonweznp R8 ({pebpo Havaud)
o« . ‘b“=11'!o:m:mp R3 {petpo.xone)
.« « OTBeT "= TOPH3IVHTaAbHOE HAepecevenne {Bx:a,b,t)
e+ TEKA V ‘pe6po € MHOKECTBA TPaHb PHIOMNATH
“w -+ s wi=Tloarsgp.R3 {petpo ravano)
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e« '« + br=Tlloamap.R3 (pebpo.ronen)

o '+« ZI=DBepTHKaJBHOE NepeceweHue (Bx:a,b,c)
« s+ o« Orpesku.(Bx/BHX T OTBET) nepeceds ¢ (B :Z)
. . - KOHeH murja

. KOHEI{ ecin

KOHEN NPOT Mo

Ilpn peanusanuu 3Tofi MporpaMMbl MH B COOTBETCTBHH C TEXHOJO-
ruefi «CBEPXy BHH3» OTJOXHJIH <HA NOTOM®» BCIO COAEPXKaTeJbHYIO pa-
60Ty (aHAJIMTHUECKYIO. FEOMETDHIO), AJf Yero BOCHOJB30BA/MHCh YeThIPbe
M JIOKAJbHEIMH TPOTPaMMAaMHU.

ITporpamma «rpaHp BepTHKaJpHa® NpPOBepsAeT, HapajelbHa JId
I'paHb. BEKTOPY NpoekTHpoBaBHA, IlporpaMMa <«HeHTp» NpefHa3HaueHA
MIA TOoAyueHHS KakoWHHOYAb BHyTpeHHed TOYKH rpand. B: kauectse
TaKOil TOYKH MOXKHO B3sTh, HalpHMep, HEHTR THKECTH BepIMH rpaan.
O1H ABe NporpaMMhl peasuayfiTe CAMOCTOATENLHO.

OcraBmecs fiBe NPOrpaMMhl HaxOAAT HepeceueHHe peGpa ¢ ropu-
SOHTAJBEEIM MM BePTUKAJBHHM [OJYIPOCTPAHCTBOM ~ COOTBETCTBEHHO:
Hauano u. KoHen pefpa, a Takke BeKTOp NDPOEKTHPOBAHHS SBJAIOTCT
raoGanbHbiMi. 0O0bekTaMu [eoMerpa, a noaynpocTpaHCTBa 3axaloTcs
B BHJe TPeX. TOHEK TPeXMEPHOI0 HMPOCTPAHCTBA..

NPOFPIMMA [OPHIOHTANGHGE Hepecedesie (BRR.: a,by ) & ompeans:
- DA r a,b,cirouka R3 | Tpa TOWH: NIOCKOCTH CpaiiE,

. | ue: gexcaugme: Ha: oxpof: npamoR

. nonylmrb. | nepeceuenne (B t-koopmumartax ) pebpa (x0,xI) ¢

R | rONIynpOCT PAaHCTBOM, OTPAHHYCHHEM ILVIOCKOCTBIO abe H
. | HanpaBrenusM B CTOPOHY BEKTOPE — P

. ath;=C€.pasuocts (Bxrb,a) [Berrop abr=b—2a (Town B R3)

. aci=C.pasuocts {Bxic,a) [Bektop aci=c¢-a (roukm B R3)
. n=C.pexropuoe mponssenenne {ab, ac) | BEIGOD HOpMaME K
. ecanw C.eckanaproe mpomspegenme G1,p) < 0.0 Jmuockoctr abe,

. .+ 1o = C.npompegeane (119‘ wa (—1) [ cosanpasnentoit

. KOHmeR ecam . [[c merTOopoM™ p
. OTBeT = mepeceucHHe C (BX:a,n) .
EOHEl HPOrpaMMul

nporpaMMa BepTHKaJbHOe mepecedenue (BX:a,b,c):oTpesox
. nawe. & @&,byciTouRa R3 |iTpa. POWRH: INIUCKGCTH. RPHH,

. | He nexamue Ha oxHON mpaMo
. noayuuts: |nepeceuenue (B t-rxoopmunarax) pe6pa (x0,x1) c

c | HoaympocTpauCTBOM, -KOTOPOE COAEPIKHT TOUKY C K
. | orpanuueno sepruranLach (wapenneasrod p)

. [ mockoCTE, npoxoawmEel yepes TouKn a,b

@ - —
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. ab:= C.passocts (BXx:b,a) |Bextop ab:=b—a (Toukn B R3)

. ac:== C.pasHocts (BX:c,a) |BekTOp ac:i=c—a (Touxkd B R3)

. n:= C.BexTopHOoe mpoHusBeienue {ab,p) | BHGOD HOpMasH
. ecan C.cramsapHoe npoussenenue {n,ac) > 0.0 |k mrockocty,

. o+ 10 n:!==C.npoussesesue (n) Ha (—1I}) | nanpasneHHOX

. . KOHEI eCJH | sapyxy ot rpann
. ©OTBeT := mepeceueHde ¢ (BX :a,n)

KOHel MPOrpaMMul

Hrtax, MH cBenn fOAyueHHe TeHH OT TpaHH Ha pe6po K Haxoxies
uHlo nepeceveHus (B i-KoopaHHaTax) pefpa H NONYNPOCTPaHCTBa, 3a-
JlaHHOTO TOYKOH a IPAaHHYHOM IVIOCKOCTH H HOp-
MaJbi0 N K STOH IJOCKOCTH, HamnpaBJieHHOH Has«
pyxy noaynpoctpancrsa (puc., 11.10). Hast. Ha«
XOXM/IEHHSL STOTO NepeceYeHHs] pPACCMOTPHM JHs
HefHYI0 HEOAHOPORHYIO (YHKUHIO

L (x) == ckansipuoe mpoussenerne (n,Xx — a)y

KoTOopasg ofpamaercs B HyJAb Ha IPAHHYHON IIO-

Puc. 11.10 CKOCTH ¥ BO3pacTaeT BOJb BekTopa n. Toraa
‘ OrpaHHyMBaioMlee  MOJYNPOCTPAHCTBO  MOXKHO
onucaTh KaK MHOMKECTBO TeX ToueK X & R3, B Koropux L{x)<< 0, T. e.
Kak 06/acThb OTpHUATeNBHOCTH GyHKuuH L. B xoHnax o6pabaTtniBaemoro
pebpa Qynxuus L npuHEMaeT sHaYeHHus

. L0 =L (x0) == cranapHoe mpousBejenue (1n,x0 — a),
L1=0L (x1) == ckanapHoe mpoussesenue (n,x1 —a) ~ -

Paccmotpum cyxenne stoft ¢yHruuH Ha. o6pabartniBaemoe pelpo
# TOJACTAaBHM BMECTO X €0 BhipaXXeHHe Yepes i-KoopamHATY Ha peépe
BHOBb nonyuennas ¢ysxnus (Gyaem obosHauaTh ee TOH xe Oykpoit L)
_onpefeneHa Ha oTpeske [t0,tl] M nprHEMaeT Ha ero KOHNAX 3HaueHHs
L0 u L1. ITockoabky oTa GYHKIHS ABJIACTCH JMHEAHOR HEORHOPORHOH
odyukuuef,, To ee sEaueHAd B NPOMEXKYTOUHHX TOUKAX OTPe3Ka MOMKHO
BHYHC/AMTD DO (opmyJe

L (t)==(L1—L0) % (t — t0)/(t1 — 10) 4- LO..
B uactHocTH, Kopesp Gynkuun L{t) moxHo HafiTh H3 c,bomomeuna
(L1 — LO) % (t — t0)/(t1 — t0) + L0 == 0.0,

T, ¢ t:=10+4 (0.0— LO)/(L1 — LO) * (t1 — t0).
TakuM o6pasom, HCKoMOe ngpecedeHHe obpalarnpaemore peGpa c
OTpaHKBYHBAIOLLEM [O/YTPOCTPAHCTEOM = 2T0 MHTEPBA/I OTPHUATENbHOCTH
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Gynxkumn L{t) na orpeske [t0,t1]. Iyctoft mnepaa.n MH OyleM KOAH«
posats napoit (tl1,t0):

nporpaMma nepeceucHue ¢ (BX :a,h):oTpesox
« HaHO ¢ airouka R3

. n:Bektop R3 |n=%0

. NMOAYyuYHTH: | nepeceuenne (B t-xoopmumaTax) pe6pa (x0,x1) ¢ -

. ’ | HorynpocTpaBECTBOM, KOTOpOe HampaB/eHO B CTOPOHY

. |BekTOpa —n M OrpaHHYEHO MJAOCKOCTBIO) ¢ HOPMAJBIO I
. " | mpoxopsameft uyepes TOUKy a

. ax0:= C.pasHocTb (B#:xo,a)

‘. axl:== C.pasnocTp (BX:xl,a)

. LO := C.ckanspnoe npouspesenne {n,ax0) |r. e. LO:=(n,x0— a)
. L1 = C.cranapnoe npoussefenre (n,axl) |r. e. L1:=(n,x1 — a)
. Bolop

. o« mpu L0Z20.0 m L12>>0.0=>oTBer := (11,10} | mycro

« « npa L0<O0.0 m L1 <0.0=orner :=(10,t1) | Bce pebpo

. . HHaue =>

. ti=10+4 (0.0~ LO)/(Ll — LO0) » (11—10) | kopetb L

.« .« Bubop

e o o npu LO<0,0=> orBer := (10,1)

« « » mpu L1<0.0=> otBer := (t,tl)
« « o HHaYE => OTKA3

. .« KoHen Bubopa

. KoHen BuGopa

KOHEl HPorpaMMu

nporpamma R3 (BX :0Tpesok):oTpesox R3 ==

(R3..o6pas (Bx :oTpe3ok.Hadano), R3_o6pa3s (BX:OTpe3oK.KoHen))
nporpamma R3._o6pa3s (Bx:t:unchao):Touka R3
. Ramo  : tyumcao, t0<Ct<Ctl |t — koopaMHATA TOUKH Ha - pebpe .
. MNOJAyuHTb: | KoopaHHATH ToukH t B R3:
. | X0 4 (x1 — x0) « (t — 10)/(t1 — 10)

. dx = C,pasHocts {BX:xl1,x0)

. dxt := C.npoussenenne (Bx:dx) na (sx:(t — 0)/(t1 — tO))
. orser = C.cymma (Bx:x0 dxt)

KoHel IPOrpaMMul

nporpaMMa  KOHUHTb PaGOTy == HHYEro Me HeJaTh

KOHEN HCTOMHATEAN | o o o o e s o o o e o e o o 2 e 0

Eme OIHH [Iar /NeKOMMO3HIHH COBEPIICH, H Tenepb OCTaJA0Ch pea«
Au30BaTh HenonunTeach «OTpesku» 8 sCTepeomeTpr, DTH HCOOMHHTENH
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He SABRCHT [IPYT ©F APYRA, W DOSTOMY MH CHAYATA PeasUSyeM 10, 4T0

nonpome — OTpeskn:

pcnonsuteas OTpe3kn

. CII: ‘

. 1. orpesok (Bx{A:0Tpesok) BHpONKAER  :1a/Her

. 2. monyumth passocts (Bx:A,B:orpesox) B (snix:L,R:oTpesock)
. 3. (ex/Bux; A :0Tpesok) mepeceus ¢ (BX :B.:oTpesok)

. THIBL

e OTPESOK == 3amUCh (HAuaJo, KOHel : YHCAO)

. |ecan A.magano > A.xosen, 10 orpesox A myer
Komel onucauuit f e e —— >
nporpaMMa oTpesox (BX: Ai-OTPE3OK) BHPORALH: Aa/mer ===
{A avano 2> A xoneu)
nporpamma nonyunTh pasHocTb (Bx: A B) B (nux L,R)
. RaHo A,B:oTpesok
. nommzb. L, R:rorpesok {menas =(Let£) H npasan {Right) ortnos
. | cutessio B xommonentst passoctn AN\B
* L.pagajo :== A.Hauajo
. L.gomen := muunuMyM {A.xomen, B.pawaxv)
. R.nauano := maxcumym {A.rauano, B.rorex)
. R.xomey = A.xoHen
KOHeN MporpaMmbl

nporpamMma (nx/nux A': oTpesox) nepeceun ¢ (nx B : orpedok)
. AAHO : A,B:otpesox
. moayunts: |A:=A(}B

. A.pavano {= MakckMyM (A.Eauazo, B.uauajo)
+ A.uosey = amunnMyM (A, xoneu, B.xouen)
KoHel OPOrpaMmul

KOHEN HCIOMHETEMS Jan oo sooms o m oo s o e o e o st b mt 0 2 o

V6enuThest B NPaBHIBHOCTH NPOTPaMMH «nepecedb C» MOXHO, Jubo
paso6paB BCe ClIyuaH Ha KapTHHKAX, NuGo $HopmaisHo, TIeRYOIAN 06+
pasom: '

A = {t > A.navano} ) {t <T A.xonen} (nepeceuenne ABYX ayuedr)

-B={t>=B. na'-lano} N {t < B.koxen} '

3uaunr,
ANB = {t > A mavano} At => B.navano} N {t-< A xosen} )
{t << B.xoneu}
== {t 2> maxcumym ‘(A.aaqam, B.pasanof} ]
< wummwyn (A, kouer, B .xouen}

11. IPOEKT «[IOCTPOEHHME M30BPANKEHHI TTONHUDIPAS 183

W BakoBell, nocleiHHi INar KeKOMIO3WLuH — peannaauus Crepeo-
MeTpa, T. e. CBeleHHe Ouepauluil Hajd ToYKaMm H BekTopamy B R3 K
oflepall¥aM HaJ KOOPAMHATAMH STHX TOUCK H BEKTOPOBI

ucnoaudreab CrepeoMerp

. CII »

« L. passocth {Bx:a,b:Touka R3) :BexTop R3
« 2 cymma (Bx:arToura R3, b:mexrop R3) :Toura R3
+ 3. npomsBepenue (Bx:a:BexTop R3) Ha (Bx:k:wumcao) :mexrop R3
. 4, cxanapuoe npoussefende (8x:a,b:Bsextop R3) 2 UHCA0

. b :BékTop R3

. BEeKTOpHOe npou3BeseHue {BX:a,b:Bexrop R3)

. THRBE
. Touka R3, BexTop R3=3sanmck (X,y,z Iqucao) .

Kouen onucanudl | L B SO

nyerpamma pasuocrs (BX.:a,b:Touka R3):sekrop RI =
(a.x—b.x), (a.y— b.), (2. z2=b. z))
nporpaMMa cyMma (px:a:Touka R3, b:Bekrop R3): rouka R3 =
((a.x + b.x);, (a.y -+ b.y), (a,.z+b.‘z))
nporpaMMa NpoH3BefeHse (BX:a) Ha (BX:K:umcao):Bektop R3 ==
((k*a.x), (k*a.y), (kxa.z))
nporpamma Crkansproe nponsBefeHHe (Bx:4,b:sextop R3):uncmo==
v ¢a.x+b.x+ a.y+b.y 4 a.z+b.z)
nporpamma 'nexm')puoe npou3Begenne (BX :a,b): Bektop R3 ==
((a.y*b.z—~a.z+b.y), (a.2+b.x—a.x*b.2), (a.x%b.y — a.y+b.x))
XoHEeR HCMONHATCAA l=—==——===-==n==============-==

OnTemMu3aLuAs aXropurma nocTpOcHus n3o6pamerns noanoApa,
Wrax, wu sasepmuiy peannsanuio npoexrta <HocTpoenue naobGpamenus
NOAU3Apas» W Teneps MoXem ofcyauTh, 4TO modtyumiock. Ifouayummacek
paspaboTaHHas MO TEXHOJOIHH «CBePXy BHH3» XOPOIIO CTPYKTYPHPO<
BauHasg DNPOrpaMMa, KOTOPas, OJHAKO, JOCTATOYHO HAHBHA, AENAET MHO-
ro auuHeit paGOTH K Ha CAOXKHHWX NOJU3APAX (HECKOJNBKO ThicAY pebep
H rpamei) GyleT- paGoTats ouekb AKOMFO. Xopowas CTPYKTYPHPOBAH-
HOCTb TPOrPaMMH: MO3BOASET €e JIETKO MEeHAThb H ONTHMH3HpPOBaTh, Mu
cefitac onuueM ABe.Taxwe MOAHDUKAUMH! QUILTBORAHMEe H HPENAKOMIH-
asanuio rpanefi. Eme oana moaudmxanus Gymer onmcasa B pasi. 15, .

PuabTposande rpameil. ITocMOTpHM, IAe Halia NPOrpaMma JAejaen
JIHUHIOKL paboTy, KOTopofl MOXHO OBIo On H3Gexkarb. HauGosmee co-
RepKaTelbBHM ABAACTCA BHHNOAHeHue HporpamMmu <Maobpasurens peGs
Pa.yuecTh Teiiks OF KDaBHY «= IDH 9TOM DpPoHCXQAHI 0OpalieHHe K HCOOM»
BETedl0 <[eoMeTpy; BAXORATCR HOPMAAb M LEHTP FPAME, FOPHSOHTAlIL
HOe M DePTHKAfbHbIe: NCPeCEUCHHS, NEDECLKAOTesE OTRESKH B {-Koopaus
HaTax Ha pebpe M T. & Bce oTH AeACTBHA BRIOJHAOTCA XA Kaxaoh



184 . 2. HECKOJIbKO NMPHMEPOB [TPOIPAMM -

napu (pe6po, rpans). Ho esrasmmre va puc. 11.11 — ana xaxzaoro xos«
XpeTHOro pefpa Jumb OYeHb HEMHOTHE TPaHH (4 HMEHHO IpaHH, pacmos
JIOXKEHHHe HAa IVIOCKOCTH TPOEKUHH PANOM C pebpoM) HeACTBHTENbHO

AN AN AN AN
T N\ NN M
%\ — — SN

N y

/L///J/L>>}
[T ] 1]

/ :
/ /////[II(/L// 717

Puc. 1L.11

—

oxasunalo-r 'KakKoe-To BJANAHHE Ha €ro BHAHMOCTDL. Honasnmoxﬁaﬁ XKe
HacTh rpaneﬁ 'pacno.uomeﬂa Ha IJIOCKOCTH NPOCKUHH 'na.neKo oT pe6pa
M 3aBE€IOMO €F0O He SaTEHsIeT. Ec’rec’rseu BONPOC: HEAL3A JIH IJs Aalies
KHX OT pebpa rpanefi HHKaKHX IODHSOHTA/NbHEIX H BePTHKAJLHHX [Mepe-
ceucHuli He BHIUHCASTL, & NpsiM® FOBOPMTH, YTO I'DaHb TEHH HA pe6p0
He Jaer? )

Puc. 11.12

OxHo u3 pelleHHA BHIVIAAHT TaK: BBEJEM H2 IJOCKOCTH NPOCKHMA
KOODAHHATH 1, V, Ha30BeM npamoyzoronuxom 2pany HAHMEHBIUHH nps«
MOYTOJILHHK BHA2 umin << u<< umax, vmin <5 v < vmax, cojepxamnit
DPOEKUMI0O TrpaHy, AHAQJOTHUHO ONPCACNHM NPAMOYZOAbHUK  pebpa
{pue, 11,12), S
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"OueBunHo, uTO &CaH NpAMOYroJbHUKH pebpa M rpaHH He mnepeces
KAIOTCA, TO PaHb SaBENOMC He SaTenseT peGPo, W, SHAUHT, 9Ty IpaHb
MOXHO He YYHTHBATb NPH MOCTPOCHHH nsoﬁpamekma BHAHMON uacTh
pebpa:

nporpaMMa NOCTPOeHHe H306paikeHHs MOJHSAPA
. AaHo : | noansnp B R3 (ucnonnureas “Tloansnp”)

- | HanpasaeHie npoexTHpoBaHus (uenoruTeab “TIpoextop”)

. HNOJYUHTB: | IIOCKOe H306paxeHde peGep moaHanpa (mapaJsuiebHas
. | npoexiusa) ¢ “ynaneHueM HeBHAUMHIX JIXHRA”

. HHKIX pedpo‘ &= Ilosnanp.MHOKeCTBO pefep BHITMOMHATH

« o Ouabrp.nauats paGory (BX :pe6po)

« '« Haobpasurens peGpa.nauath paSory (Bx :peGpo) _

. o+ DHEA Y rpanb = [lo/A9ap.MHOXKECTBO IpaHell BHNOAHATE

e o o ecam PHALTP.TPaHD (nx:rpam,) HMeeT OTHOLIeHHe K pelpy
- . . s TO

« + o o Hso6pasuresv peGpa.yuecTb TeHb OT TrpaHH (Bx.rpam:)
« + .« KOHEH €cJH

. o+ KOHEN HHKJA

. « HasoGpasutenr peGpa.RoHUHTH pabory

. + OuUILTp.KOHUHTL paGoTy

. KOHEeN RHKJA

KOHeNm NporpaMMmel

3jech npeinmucaHHE «IPaHb HMeel OTHOLIEHHe K pe6py» Hcnoanms
Tens «DHALTP» BHpabaTHBaeT SHaueHHe AA, €CJAH NpPAMOYTOJBHHK rpas
HH OepecekaeT HPAMOYTOJbHHK pebpa, H HET B NPOTHBHOM CJy4ae.

ucnoauureab PuabpTp

. CII:

. 1. #Hagats paGory (Bx :peGpo)

. 2. rpaup (BX:rpanb) HMeeT OTHOIUIEHHEe K peGpy . :Jja/Her
. 3. xoHuuTh pabory

. THOBL
. OpAMOYrOJbHHK == dan#ch (umin,vmin,umax,vmax:R)

. OOLEKTH: .
. P inopaMoyrosnnux | mpAMOyroJbHEK pe6pa Ha maockocte UV

. HCHNOJAb3yeMHEe HCHONBHTENH:
. UV [(naxoxnheHue npsMOYroJpHHKOB peGep H rpawefi)

KOHET, ONACAHBH | mmm = m m o e e i o o e s s - e e
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-

AporpaMMa HauaTh paGoTy (BX:peGpo)
+ AAHO : pebpo : peGpo
» HOJYYHTD:

+ Pi=UV.npavoyrossauk peGpa (8x : pe6po)
KOHEe1 MPOorpaMmut

nporpaMma rpaib (BX :IpaHb) HMeeT OTHOIMIEHHe K Delpy ! Ha/HeT
+ A2HO ! rpaib:rpasb
« MOAYYHTB: | OTBET == (NPAMOYrOJBHHKY DeGpa ¥ IPaHH mepeceKaloTcs)

R F = UV.npaMOYyTosbHMK FpaHu (BX :TpaHb)

., OTBET ==
R MaKCHMyM (P.umin,l‘.umin) < maaumyM(P.umax, T . umax) u
. makcumyM (P.vmin,[.vmin) < maaamym (P.vmax,[", vmax)

KOHel nporpaMmal

nporpamMMa KOHYHTb PAaGOTY = HHUEr0 He AENaTh
KOHEN HCHOJHATENH | mmmmnccmessssmssm=m==s=====m==

Peanusauus Hcnonnntens UV  octabigercs udraTesio. 3aMeTHM

JHillb, YTO KOOPAKHATH U H V HA IVIOCKOCTH HPOEKUHH MOFYT GHTh’

# KocoyroabHHMH. Hanpumep, ec/H BeKTOp HPOeKTHPOBAHHA He hapals
JlenieH MIOCKoCTH Z = 0 (T. e. p.z %5 0), TO B KauecTBe U H V MOXHG
HCNO/Ib30BaTh NPOCTO X K Y KOMOOHEHTH TPEXMEDHHIX KOOPAMHAT TQ-
YeK NAOCKOCTH FMPOEKHHHE.

B MoamEIMpOBAEHON NpOrpaMMe AT RAJNCKAX OT pebpa rpaueft
DPOBOAATCA ‘TOMBKO TPHBHAJBHLE BHMHCACHHS NpAMOYTOMBHHKA rpasy
H CpaBHEHHE ITOrO NpPAMOYrOJNBHHKA C NPSAMOYroJbHHKOM pebpa. ITos
CKOJIBKY JAJisi KaXJOro KOHKDETHOrO pefpa TOXaBAAOHmAA Macca Ipa-
Hell ABJAIOTCA JMAJeKHMH, TO CKOPOCTH' HOCTPOGHHS H306paKeHHS MOJH~
3/pa BO3PAcTeT NPHMEPHO BO CTOALKO Pas, BO CKOJBKO (HIbTPOBaHUE
GHcTpee ydera TeHH OT rpaHH Ha peGpo. TakuM obpasom, GuibTp TeM
Jiydile, 4eM MeHblue IpaHefi on npomycKaeT M ueM OHicTpee oH pabo-
TaeT, OTH TpeGOBaHHs NBJAIOTCA NPOTHBOPEUHBHIMH. MieansHmM mo
KDHTEDHI0 MHHMMyMa Ipaell spJseTcs (QHALTP, XOTOPNH Ipomyckaer
TO/ILKO JIeHCTBHTENbHO 3aTensiomue peGpo rpanu. OfHaKo ompejeseHne
TaKUX TPaHe# NOYTH He OTJHYAETCH OT HAXOXJEHHA TeHHE OT IpaHK
Ha pe6po & HHEAKOrO BMMIPHINA B CKOPOCTH He faeT, MgeadhHHM mo
KPHTEDHIO CKOPOCTH PaGOTH SBJAETCS GuabTp, KOTOPHA nponyckaer Bce
rpan BooGmle, HO NpPHMeHeHHE Takora GmaAbTpa GeccMuicaenso, IToaro-
My TpeOyeTCn pasymHnifi KOMOpOMHCC — (BILTP, KOTOPHit GHCTPO OT-
_CCHBAaeT OCHOBHYIO MacCy He HMEIOIHX OTHOWIeHHS K pe6py rpamefi,
B{mllycxaﬂ, ém‘b MOXeT, KakKoe-TO KONH'UCCTBO HOBO3PHTCALHHX» rpa-
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Hefl, Ha caMoM Jeje pe6po He saTemswomux. OAHEM H3 TAKHX Pa3yMHLIX
KOMIIDOMHCCOB W fBJASETCd Deasu30BaHHH BHIle (HJABTP Ha OCHOBE
NpAMOYTONBbEHKOB,

Hpenkomnuanuua rpaneit. Moxmo OXMJaTh, YTO NOCAE BBeleHHA

GrabTpa "OCHOBHOe Bpems paboTH GyAeT YXOAHTh Ha BHIOJNHEHHE HpO-

TPaMMH <«TpaKb WMeeT OTHOWeHHe K pebpy». IJTa nmperpamma BHI3H-
BaeTCAd Aaa Kaxmoht Tapu ‘(peépo, X‘paﬂb) R COCTOHT B BHYHCICHHH
NpSAMOYTOJbHUKA T'PaHH H aHa/lise €ro nepeceucHHsa ¢ HPAMOYTIOJAbHH-
KoM pe6pa. Takam obpasoM, NPAMOYrONLHEK Ka:KAO# IPAaHH BLIUECAAET-
€ MHOFOKpaTHO (3aHOBO JJi Kaxzporo pebpa). OueBHAHAs ONTHMH3A«
IHs COCTOHT B TOM, YTOGH 3apanee N0 Hauajia NOCTPOEHHA H300paKe-
HHA OAMH pas BH'{HCJIHTB npAMOYroJbHHKH BCEX rpaHeﬁ, 34aNOMHHTL HX
H HCMOJBL30BATh HPH PHILTPOBAHHH.

Onucaufnft npuem ﬂocnr'oﬁmuﬂ XapaKTep H Ha3hIBAeTCsl SAMEHOZ UHTep+
nperayuu Komnuasyueid. Ecan 3agan o6beKT u HeOGXOKHMO  MHOIOKDATHO HC-
NOAb30BaTh 'CBEACHHSA, KOTODhle H3BJEKAWOTCH H3 ONHCAHUR o6beKra neuoﬂ Ka-
KHX-TO BH‘XHCJICHHﬂ, TO BMeCTO MHOIOKpPaTHOro MNOBTOPEHHA STHX BHIYHCAEHHA
(unTepnperayuy Onucanus 06beKTa) MOXKHO NPOBECTH HX 3apaHee (KOMNUAUPO-
£ears onucanue O6’bel€1‘a) H 3aNOMHHTbL pe3yabrarT. 38METHM, 4TOo pAA 3anoMH-
HaHMs pe3ysabTaTa KOMNMJIsLHMH TpeGyeTcs AONOJHHTEJNbHAs NaMsT,, Bompoc a
COOTHOLileHHH HHTepnpeTalHd # KOMIOHAANHH B KaxXJAO0M KOHKPETHOM CJaydae-
pellaeTcs N0-CBOEMY, HCXOonsd u3 choeunduku sajaud. Ecau, Hanpumep, OCHOB-
Hoe BpeMs MNOCTPOEHHSA naoﬁpameﬂnﬂ NoaH3Apa H [ocse BBEeRCHHA dm.'lb'rpa Tha
THTCA Ha HaXOXJeHHe TeHel OT rpaHedf, TO NPH NPEAKOMOHAANHH PA3YMHO Bbi+
MHCAATH He TONBKO RPAMOYTONBHMK FPafHH, HO H KO3(QuUMEHTH JHHCHEHX He«
OAHOPOAHBIX GYHKNMA, 3aai0I{UX TeHb OT rpaHy B R3.

O6patHTe BHHAMaHHe, 4TO, HECMOTPA Ha BCEe ONTHMH3aUHH, MK
No-NpexKHeMy AJs KaxXjaoro pebpa anaausupyem ece 2panid, TOJLKO
Tenepb Ais OOJBLUIMHCTBA TIpaHeli 3TOT aHAJH3 WPOH3BOAMTC J0OCTa-
TouHO OnicTpo, [TocTpoenne H3obpakeHHs MOJH3JAPa MOXKHO elie YCKO-
puTh, ecaH AAA KaxAoro pebpa aHaJH3HPOBATb TOJbKO OJIR3KHE, «HO-
JIO3DHTENbHHE» TIPaHH, a JAaJieKHe 6000We HUKAK He PACCHATPUBATS.
Hnen taxofi peanuzauuu (UAeH ABYMEPHOrO XeUIHPOBAHHS [O PaBHO-
MepHO# ceTke), a TAKXKe cama peaiusauus GyAyT H3JOKEHH B pasp, 15,

3AJAUYU U YIIPAJKHEHHSI

B sapavax 1—7, npn Heo6xoxuMOCTH u3MeHHB npoekT «ITocTpoenne
USO6paKEHHs NOJHAAPA», HANHIIHTE HPOrpaMMy, KOTOpas HaXOAMT:

1. Cymmy pamn Becex pebep noiusjpa.

2. Yucao pepiinH rpaHH {BX :IpaHb).

3. Uucno reoMeTpPHUECKH PAasiHYHHIX BEPLIHH NOJH3ADA.

4, BupuMa au Touka {BX : Touka R3).
5. Yncao rpaHeii moausnpa, HePECeKalOWHXCA ¢ {BX : 0Tpe3aox R3),
6. Uucno Bcex MOJHOCTBIO BHAHRMHX peGep MOJHAIPpA.

7. Yncno BCex DOHOCTHIO HEBRAHMBX pelep hoaMaZpa,
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8. Peaanayfite ucnoaunreas UV, _

9. PeanusyiiTe npeAKOMNWJIALMIO NPAMOYTOJbHHKOB rpanefl, cuus
Tas, 4TO npeanucanue «IlosH3AP.MEOXKECTBO rpaHefi» NPHHHMAET H BHs
pabaThiBaeT 3HaYeHHe. THNZ <MHOKKECTBO BJEMEHTOB THNA IDaHb C Has
IPY3KOil THNA NPAMOYIOJbHHKY. :

10. Cunras, uro ucnonnutenb «IIpoeKTops BMeCTO BeKTOpa NpOeKs
TapoBanua paGoraer ¢ Toukodi f m3 R3 u maockocrvio I, ornensiomed
f or nosamsapa, HamumETe NpOrpaMMy, KOTopas CTPOHT H300paKeHH®
mojusApa Ha miIocKoctH Il mpH nepcneKTHBHOR NPOEKHHH C LEHTPOM B
Touke f,

TNABAS
CTPYKTYPbI IlAHHle H HX PEAJIHSA].I.H[/I

Dra raapa MOCBAMEHA pea/p3alusaM ORHHX CTPYKTYp HAaHHHX HA
6ase napyrux. 3ajau# NepPBHX TpeXx pa3fenoB (OPMYJHpYIOTCA TaK3
«Ilycte B A3HKe mpOrpaMMHpOBaHHS OTCYTCTBYeT CHOCOG KOHCTPYHPO+
BaHHs 00bekToB X, HO HMeeTcd chHocol KOHCTpyHpoBanua Y. Peaanso-
path ucnogHuTenss X Ha Gase Ys, Hampumep, peasnsoBaTh HCNOJNHHTENS
«Crek spementos THna E» Ba Gase HCHOJHHTeNs <BeKTop 9/1eMeHTOB
Tuna E».

C npakTHYecKofl TOUKH 8SpeHHs PeIUCHHA TAKHX 3ajad HHTEPECYIOD
pac 0O ABYM NpHYHHAM.

Bo-mepBuix, pas6op peanHsaluil OAHHX CTPYKTYD HaHHHX Ha 6a3e
JDYTHX NO3BOJAET rAyGXKe YCBOHTb, «IPOYYBCTBOBATb® CaMH 3TH CTPYKs
TYpH, a TaKkxe HRayuHTbCA NPH HeoOXOLHMOCTH peaJH3OBaTh ApYyrue
CTPYKTYPH, He SABJIAOIIHECs npeponpeneteHHuMH. [Haa MaTeMaTuka,
BIIPOYEM, BONPOC O CBOAUMOCTH OZHHX CTPYKTYP AaHHHX K JPYTHM MO-

. XKeT l‘lpeJJ.C’l‘aBJlﬂTb H CaMOCTOATEJbHHI HHTepeC.

Bo- -BTOPHX, TAKHEC 8ajaym CIJOWb H PAAOM BO3HHKAOT an HC-

~ NOJIb30BAHHK WIHPOKO PACOPOCTPaHEHHHX -HPOH3BOACTBEHHHX fA3HIKOB

nporpamMupoBanus (Poprpan, Cu, pasHoobpasHue acceMmbiepnl, Beficuk,
TMackaas, Ama n np.). M3 nepeuncineHEnix B pasil. 7 CTPYKTYp 9TH
A3HKH COEPXKAT TOJBKO CNOCOGH KOHCTPYHPOBAHHSI BEKTOP H MaTpHUA
(B BeckoMbKO GoJee OGLIeM BHAe HA3HBaeMOM maccusosm). Ilene B Tom,
wTO naMsATb COBpeMeHHHX OBM ¢HsHUeCKH YCTpOeHa KaK BeKTOp sJe-
MEHTOB HEKOTOPOrO THNA ¢ KHAEKCOM OT HYJS A0 HEKOTOPLIO MAaKCH-
MajabHOro yHcaa {Goaee moapoGHO 06 ycrpolicTee DBM cM. caeayomyio
raaBy). IMeHHO N03TOMY CNIOCOG KOHCTPYHPOBAHHSA BEKTOP NPHCYTCTBYET

_ BO BCEX A3HIKaX NpOrpaMMHPOBAHHA, H HMEHHO NOSTOMY NOUTH BCE peas

Ju3aiud STofi rAaBu -GYyAYT peajmsanuaMu Ha Gase pektopa. He cie-
LyeT, OfHaKO, AyMaTh, 9TO Ha NpakTHKe Ji00asi CTPYKTYpa peajH3yercs
fga Gase BeKTOpa 8a OAMH Mar ACKOMNO3HEUHE. UacTo NpHXomnTCs che-
JIaTh HECKOJLKO WIAroB, HCHOJAb3Ys, NPOMEXKYTOYHHE CTPYKTYPH AaHHHIX,

_Dipexkpe 4eM HCKOMas CTPYKTypa OKaXKeTca peannsopaHHoOfi Ha Gase

BexTOopa. [IpakTHuecKHAl NMpHMep Takof MHOroWIaroBoi peanusanus UpH~
Belen B pasn. 18. '

Ipn pemwennn 3ajaq HHOIZla BOSHHKAeT HEOGXOAUMOCTD B HCIOJbLe
SOBAaHHH H HECTAHAAPTHHIX CTPYKTYP, GOpMH palOTH ¢ SAeMEHTAMH Ko-
TOpHIX coennmINH AnA Kampoll konkperHof sajaud, IIpumepam Taxkmx
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CIPYKTYP I METOZaM §X Peaviu3auid HOCBAMICHW pasn. 16—I8., Hauu«
Has ¢ STHX pasje/oB, HAa HALIHX CTPAHHLAX HAauHeT MOABJIATBHCH aG6pe-
BHaTypa OBM ~ 5/IeKTPOHHO-BHIYHCAHTSIbHAS MAlIHHA, Brmodenne un-
dopmannn 06 IBM B Kypc nporpaMMHpOBaHHS BH3BaHO TEM, 4TO Ha
npaxtike uMeHHO IBM Jsexar B ocHoBe Tex peasbHHX YHHBepCcaJbHbIX
Bunoznutenel, KoTopnle BHINOMHAKNT HAWH nporpamMmel. Tem camum
DpOrPAMMHCTY HOJIESHO 8HaTh obluee YCTPOHCTBO M MpEHIHD paGoThi,
aMrOPHTMEl (DYHKUMOHHPOBAHHS OTAE/IbHBIX KOMIOHEHT U Apyrue metanu
KoHCTpyRunn IBM. Drum sonpocam GyzeT mocasmrena C/IeLYIOHIaf [MIaBa.,
3Aech K€, ITHNMANCH BOMPOCAMU peannsalus pas/IHYHNEK CTPYKTYD RaH«
HBX, MBI OyAey OOBACHATS HEKOTOPHIE IETdH yerpaiicrea OBM, utobor
BOKa3aTh, OTKYAX BOSHMKAET Ta HJIA HHAT CTPYKTYpa, T4 Wi BHAF
sagaua; ' '

- C meopeTHUECKON TOMKH SPeHHs IAABA OMECHBaeT HEKOTOPHIe HOBLle
CTPYKTYpH AaHHHX (dailnoBas cucrema, BupTyasbhas namsTh), a ee
OCHOBHOE COLEPMAHHE COCTABIAIOT OOLIHe METOAH H KOHKPETHHE NIpH-
CMHl pea/II3auUH DA3JHIHHIX CTPYKTYP AAHHHX Ha 6ase BeKTOpa: He-
HPEPLIBHLR: PEAUIANNH, CCLVIOUREIC PeaU3AUNY, GHRAPHLIIIONCK, Xe-
HIUPOBaKHR B T, I,

12. NMpumepbl peanuszanuu oguux CTPYKTYP ARHHBIX
Ha Gase apyrux. HenpepoiBHble peannsaunu Ha Gase sexTopa

Hocienosaressaoors ha Gaze amyx ouepemel Paccmorpum zanauy
peadsaliuy HCHOAHWTENR: «IloCHenoBaTeNsHOCT saeMeHTOB THNa E» as
Gase: A8y% HCUONEHTe e THUa <Ouyepeas SueMenTos THna Ew. Hpyrumm
CAUBAMM, HAXD HAIUCETE NPCPPAMME, COGTBETCTEYIOUIHE HPEINHCAHWSM
HCHOTHRTENT «1I0CIeNOBATENLHOCTES, ROTOPHE GYAYT «COSAQBETH BHIM-
MOCTb* PRGOTH € EOCASAOSATENSHOCTHIO; B TO. BpeMs Kak Ha caMom
zene GYNYP. MAHUEYAHDOBATL ABYMS OUEPENAMH, DTOT daxr Haxo no-
CTOAHNEO AMETL: B BHAY —BG: BCEX Peaqu3alMfsX H 3fech B avee Bee-
FAa GYAYT uMuTUpYEeMAm CTPYKTYpa W CTPYKTYDH, © KOTOPBIMH Mbl H&
camom neke paGoraem. Ha mpefiuom ypoBme pemenme Takdx 3sagad com
CTART B TOM, UTO H0' EPEAYMATh PASMRUICHHE S/EMEHTOB. HMHUTHpYe-
Mol (Hau BoCOpaxaewoRt) CIPYKTYDPH B peanbhol m HOHATH, K KaKuM
peanbaLM XeHCTBHAM OYAYT UPHBOARTL OIRPALUN C. BOOGpaxkaemoik
crpyxrypofi. Hepsym gacTs 3ajaun — pasMelienne SVIEMeHTOB — yAGOHG
PpUyMUBATE B AI0Cpamats Ha KapTEEKax (pac. 12.1).

. Ha pae. 12} smementst nooSpaxaemofs eTpykrypst  «ITocnrenenas
TEMBHOCTL* HIGODaMeHE KPYRKAMH H DACUHOMNOKEHH B IBYX ouepexax
{nesas M nmpaBas <«TpyGH» COOTBETCTBEHHO), IIpH 3ToM 3/eMEHTH BOw
obpaixacMol NPONATANHOR HACTH HOC/HELOBATEIBHOCTH PacHOJOMEHH B
@es0fk OUepenH, a SVeMEHTH BOOOpacKaeMOll HeTPOUMTARHOR uacTH —

B ppapedt grepeay, -
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Korpa Takas xapTMHKa RNpHAyMaHa, HajA0 TPOCMOTPETb CHCTEMY
NPeANHCAHAN MMHTHPYEMOrO McHOJHHTeNs (ucnmoanurens <«Ilocienosa-
TENBHOCTb?») H YO6eAHThCS B TOM, YTO BHOpaHHHI NOPEAOK DasMemeEHHs

‘DIEMEHTOB NO3BOJAET ‘NPOHMHTHPOBATh BCEe ONEPAlHH C 3THM HONOJHH-

TeqeM. B aenHOM -cOyuae 9T0 JeficTBETENLHO TaK., Hamphmep, mMuTalua
NpefNHCAHKE <«NPOYSCTh -OYepefHOf SJeMEHT TOCIeJOBAaTE/IBROCTH B
<Bbix : E)» cocToHT B TOM, 94TO Hajo B3ATb 2JeMeHT H3 Hayaja NpaBoi
ouepenH, Ro6GaBHTb ero B KOHel JeBoH -pyepeiH (T. e. B DPOYHTaHHYIO
9aCTh NOCJEL0BATENbHOCTH), -4 TaKKe CKOHHPOBATh COCTOSHHE ITOrO 3je-
MeHTa B BHxoAHOH mapamerp E.

OTMeTHM, HTO HHCJO peatbHHX JAeHCTBHH € oOuepeisMH, -BHIIOJN-
HseMblX [pH UMHTAUMH 3TOTO NpeANUCAHHs, HEBEHKO H HE SaBHCHT OT

NocnenoratenbHocTe
<———-————-—,

TPQYATAHHAR HacTh HERPOYHTAHNAR AT Th

0000 O000O0

HEAYAND i KOHRL, Havano
Hevan ovepage (M) Npavan ovepeas (ND)

KoHey

Puc, 12.1

YHCAA SMEMEHTOB B ITOC/IEOBATENLHOCTH HAM B Ouepensx. B peannsas
AN TIOCHEROBATENLHOCTH STO CBOMCTBO ‘(HA30BEM €r0 OTCYTCTBUEM MAC~
cogoiy onepayull) GYAET BHUOJHEHO AJs BCeX NpeANHCaHHY, KpoMe
NPeXUNCAHHA «BCTATh ‘B HAYAJ0 NMOCIEXDBATENLHOCTH», KOTAa UHC/IO Aefl-
CTBHIl 3aBHCHT OT KOJIHUECTBA S/IEMEHTOB MMHTHPYEMOH TOCTICROBATEINb
nocrd. Jlonycrama maM HeT Takas MeANeHHan HMHTALHA 5TOre npels
HMCaHHS, ‘BABHCHT OT CHTYAalBH, B KOTOpO#l Mil COmpaeMUfi HCHOAL30-
BaTh NOCJIEZ0BATEIbHOCTD. ' ‘

Wnew mMutanum ocraipHuX NpeinHcaHuii ucnosinnteas <«Ilocvienes
BATEJBHOCTb» SCHH U3 TEKCTA PEATHSALUN. :

ucnoanurens ITocrenosatenpuocts | (na Gase aByx ouepepei)
. CII:

. 1. nauats paGory

« ‘2. chenaTh NOCJeLOBaTENbHOCTh HyCTOM

. . 3. mocjenoBATEILHOCTL HYCTa : ma/uér

. 4. Ro6aputh sxement (8x:E) B KoHeU NOCAEAOBATENBHOCTH

. 5. BcTaTth B HauaJjo nocJae 0BaTeJbHOCTH

. 6. ecTb HENPOUHTAHHLIE 3JEMEHTHl _ : Aajuer

o 7. HeT HENPOUHTAHHEIX SVICMEHTOB : -::na]mr‘
. 8. npouectd ouepeAHOA ssneMeHT B (BHX: E)

. 9. ovepennoil .sneMenT TOLJCRORATEHMNOTTR 3B

» 10. PPOnYCTATL QuUEPEAHOHA 2/IEMEHT LOCJEAOBATEILHOCTH
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i1, ROHUHTH padory

. nnen pea.vm 3anum:

. TlocaepoBarenbrocTs 6y}1eM xpanuTsh B Jesoft (JIO) u npasoft (I10) A

. ouepexsx. JleBas ouepeip GyAeT COOTBETCTBOBATH NPOUHTAHHOR
+ HACTH NMOCTeNOBATEJbHOCTH, a NpaBast — HEeNPOUHTAHHOMS

. IlocnexoBatenbHOCTD

. {mmmm e

. NPOYHTAHHAS YacTh HeNpOYHTAHHAS YacTh

¢ W 1 ENER AN pI21Y » e
. Ha¥aMo {————— KOHEIl  HA4ano {————— KOHel

. Jlesas ouepenp (J10)
. HCHOJb3yeMble HCHOJHUTENM:
. JIO, I1O: ouepexp aaemenros tuna E

.

xoHer OnHCAHMA | -~ -

Ipasan ovepenp (I10)

nporpaMMa HauaTh pa6oty == JIO.#auaTs pabory; [10.nauats paGoTy
nporpaMma ciesaTh NOCJAEL0BATENIbHOCTL MYCTOR ===
, JIO.caenath ouepean nyctol; INO.caenats ouepenp mycroft
nporpaMma MOC/AeOBATENLHOCTL MYCTa : Ka/HeT ===
(/10.ouepens nycra m I1O.ouepens nyc'ra)
nporpauma KOGABHTDL SNEMEHT (sx: E) B xoHen nocienoBaTe/IbHOCTH =
Io. lIOGaBHTb sneMent (Bx:E) B xouen oqepenu

porpamua BCTAaTh B HA¥aJO MOC/eNOBATENLHOCTH
. RAHO : | mocsen0BaTe bHOCTD KaK-TO DACMOJONEHa B 2 odepensx
» MOAYUHT: | mocrenoBaTeNbHOCTD uesnKoM B npasofi ‘ovepedH, T. e.
R J1O.ouepeas nmycra

.. nakaV E = ouepean IO munoansts

« o J1O.mo6aButh sieMment (Bx:E) B KoHel ouepennx
« KOHEN NHKJa

« . yrB: I10.ouepens nycra

. uakaV E < ouepenu JIO BHUOAHATH

+ . TO.no6asute saemenr (Bx:E) B koHenm ouepenn
. KOHeH NAKAZ

. yrB: JIO.ouepenr nyc'ra

KoHeI - NPOrParMsl

nporpamma ecTh Henpoqmanﬂue 9JICMEHTH : na/HeT ==

I10. ouepesb HE mycra
nporpuma HeT HeNMPOYHTEHHHX 9JMEMEHTOB: fja/HeT ===

. - - HO.oxepeap -nycra

osﬂaqaer TO )Ke CaMOE, 910 }!

12, Wﬁﬁmk “pa‘m:;mm HA ‘BA3E th‘rbpx m

nporpaMma npmem oqepennoi saement 8 (BuxiE)
. RBHO ~ tecThb uenpoqmaunue sneueam '
+ BONYURTE: o

& e o ot e g e e

KOHeN nporpanmu ;

nporpanma omepem-xoﬁ Sneuem' nocreRoBatebHOCTH 2 : B
. AAHO ! ecTh HENPOYHTAHHHE SJIEMEHTH
« BOAY9ATh: ' '

o ———— o~ —

oTBET = TIQ "amo ottegem‘

. TO. B3ATH SIEMEHT A3 Hauaia oyepenH B (nux E)
. JIO.706aBuTL 9JEMEHT (Bx E) B xoHen, ouepern
KoHell NpOrpaMMbl

nporpamma xowm'm paﬁo-ry A
o . J10 .KoHuATS pa60'ry. IIO KOHYHTS paﬁory
nonmx ncnemmem ]-_=__..=._..==.=.,..==...,-,._=.-.._.=¢...--

3necx: MH BIepBHeE BCTpeyaeMcs ¢ nporpaMMHOR peannsauueﬂ TIpeRs
pucanus, NPHHAMAIOMIETO H BHpafaTHBaolIero sHaveHue, Takoe npexs
nucaHue ABASETCH o6 03Hauenuesm 1A HEKOTOPOTO. r706a/BHOT0 OGDBEKTA, .
B RAHHOM _cayyae — o6bexra «[10Hauano ouepenu>. OGpaTtuTe BHHMA+
Hue Ha dmpuy SalEcH OTBeTa B TAaKHX OpOrpaMMax — BMECTO 0T«
BeT:= NHIIeTCH OTBET===, NPHIEM cnpaBa O 3Haka === (YHTaeTCd
49TO €CTb») MOXKET CTOATH TOABKO HEKOTOPHH rao6abup OOBeKT HIH
ero: odosaaqeﬂae. Taxum oﬁpaaou. 3anHCh

Hocmoaambuom oqepenﬂoﬁ a.neuem =17

l'IO Hawano otxepezm =1,

-

B osnaqae'r, 9TO SJeMeHT, HaXORAMufics -B Hauaise MpaBok oqepeau,\
RoMmKes Gu'm ycTasoBIIEH B COCTORHHE 7. AHafOTHUHO SamHCh

x:= x + ﬂmen ’ Te:;bnoc'rb.oqepenuoﬁ sneuem-
D3RaUaeT TO e cauoe, 910 B .

= x 4 I10. HAYANO" omapem.

7 A, I, Kymmuperko, I'. B, JleGexes
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Ipr wucnoab3cBanEM peaNu3OBAHHOrG shilie HenoasnTens <Ilocaes
JOBATEALHOCTHY MOXKHEO OTBJEYLCH OT PeajH3aluE H CUMTaTb+ (BoOGpa-
¥aTh), YTO STOT WCHOJHHTEIb ACACTBHTENLHO COAEPHHT NOCACAOBATE/be
HocTh 9jementoB THna E. ITosTopmM, oxHako, 4To NpH peaiH3anHH
9TOTO HCNOJHHTENA MH Ha CaMOM Je/le MaHWNYJNWpyeM IBYMs oOdepe-
BAMH, JHIIb UMUTUPYR COOTSeTCTeyiowue Oelicréus ¢ nocaedosarens-
HOCTb10. ‘

Henpepuisubie peanuszauuu Ha 6ase sektopa. Teneps paccMOTpuM
8ajavy pealM3auluM DasJIMYHHX CTPYKTYp (cTek, JeK, ouepelb M T. M)
syieMeHTOB THma E ma Gase sekropa anemeHtoB Thna E. Ilockoabky
YHC/IO SJIEMEHTOB BEKTOpa 3apaHee (HKCHPOBAHO H KOHEYHO, TO Ha
Ga3e BEKTOpPa MOXKHO - Peajn30BaTh JIMUIp O2ZDAHUYENHbIE CTEK, IeK,
ouepens W np. OrpaHHYeHHas CTPYKTYypa OTJIHY2ETCS OT HNOTEHUMAIBHO
HEOTDAHRUEHHOH TeM, YTO MOMKET BMECTHTb He GOJiee HEKOTOPOTO, 3a-
panee (PHKCHpPOBAHHOrO uuc/aa SaeMeHTOB. IIpH monuTKe A0GaBHTL 2ae-
MEHT CBEPX 5TOr0 uHcAa (NDH <«NEPenoJHEeHHH®) BO3ZHHKAET CHTYaUus
«0TKa3». CHcTeMa NpefnncaHuii OrpaHHYeHHON crpymypu KpoMe oGuIy-
HHX COACPHKHT TAKXKe MPeNNHCAHHA

ecTh cBOSONHOE Mecrolﬂer cBOGOJHOro MecTa [ Aa/ner

OTH TpPeANHCAHHA NDPOBEPSIOT, ABAAETES JH YXKE KOJHIECTBO SJIEMEHs
TOB CTPYKTYPH MaKCHMaJbHHM (HeT cBOGOAHOrO MeCTa) HJIH emle HeD
{cBoGoanoe mecto ects).

Bynem HasuBaTh npocTeimu OGBEKTH NPELONPENENCHHHX THIOB
(na/uer, cumeon, Z+4-, Z, R), a Taxxe OOGBEKTH, NOCTPOEHHHE C IO
MOWBIO CHOCOGOB KOHCTPYHPOBAHHA HEpPedYHCACHHEe W OTpe3ok. Bo
BCeX peajusauusx Ha Oale BeKTOpa mpennojaraercd, 9To Kpome cas

MOTr0 BEKTOpa MOXKHO HCHOJL30BaTh MNPOH3BOJIbBHOE UYHCIIO 06’bEKTOB‘

HPOCTHX THIOB, a Takxe 3amucefi m3 Hux. EamiicTBerHoe TpeGoBapHE
COCTOHT B TOM, YTOGH KOJHYECTBO TAKHX OGBLEKTOB He 3aBHCEJNO OT
KOJJHJeCTBA 3JEMEeHTOB B BEeKTOpe. - '

B 9ToM pa3sjese MH H3YIHM TOJbLKO OLHH METOH Peajn3alyu CTPYK-

Typ Ha Gase BeKTOpa, KOTOPhIAi Ha3HBAeTCH Henpepuisnol pearusayuet,”

CyTh 9TOrO MeTOJa COCTOHT B TOM, UTO AEMERTbL CTPYKIYPbL pasme-
WAOTCA 8 6eKTOpe <«HENpephHBHEIM KYCKOM» — padom dpyz ¢ Opyeom,
@ nopadoK SAeMeHTO8 8 CTPYKTYpe, €CiH OH ecTh, onpedesserca nopad-
KoM ux caedosanus e 6exrope.

Orpanuuennnifi crex ma 6ase sex‘ropa. IMpu peanusauuu orpasuyeH-
HOro CreKka Ha 0ase BeKTOpPa PACHOJONKHM SJIEMEHTH HMHTHPYEMOrO CTex
Ka B Haualle BeKtopa (puc. 12.2). B wusoGpaxenuoit Ha puc. 12.2 cu.
TyalHH BooGpakaeMufl CTeK COAEPKHUT 1IeCTh 3eMeHTOB. BepiiHna creka
BAXOZHTCH B KOMNOHEHTe BeKTOpa ¢ HMHAekcoM 6, cienyiomuit 32 Hei
‘SNEMEHT — B KOMNOHEHTe BEKTOpa C HHAekcoM 5 u T. A. JlHo cTexa
\naxw'rca B KOMIOHenTe BeKTOpa ¢ uiaexcom 1, Tem caMum wecTh -
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SJIEMEHTOB BOOGPaKAEMOro CTeKa MAefiCTBHTENBHO XDAHATCA B BEKTOPS
«HENPEPHBHBHM KYCKOM», 8aHHMAfl SCMEHTH BEKTOPa C MHAEKCAMH oOT L
1o 6. CocTosnHs 57CMEHTOB BEKTOPA C HHIEKCAMH, GOMbUIAMH 6, B STOT
MOMEHT He BAXHH ==OHH HHKAK He BJIHAIOT HA HMHTAUMIO CTeKa,

Cren L .
it RN, ...

——

HOIOIOIOI0|O

1 2 3 4 . & 7 8 9 n~1 n
. BEKTOP SneMeHToR THNA E C MHaexcoM Tuna 1..n T

e e o (e BB S P SO0 s s s Py S B, G . S S

Pue. 122

Ecrec'rsenuo, 9TO HKJas HMHTALHH pa60'm CO CTEKOM HEAOCTaTOUHO
XPAHHTL COCTOSIHHA 3JIEMEHTOB Bex'ropa-—ﬂy)xﬂo 3HaTh €ule H YHCIQ
3JIeMeHTOB 8 cTeke. Has XpaHeHHust 3TOro YHCJa JOCTATOYHO 06’beKT8

MOIWHOCTb : 0.0 | 9HCJIO 3/eMEeHTOB B CTeKe -
ncnogHaTesb Orpannuexnsli crex | Ha Gasé Bexropa
. CIt:

« 1. navartes paGory
« 2. cienaTh CTEK MyCTHM

« 3. cTek myer ! ga/uer
« 4. ecTp cBOGORHOE MecTO : na/uer
« D. HeT cBOGoAHOrO Mecrta ! na/uer
+ 6. po6aButk sneMent (Bx:E) B crex

¢ 7. B3AThb S/iEMEHT U3 CTeKa B (BuIX: E)

8. BepunMHa crTeka
« 9. ylaiuTh BepmiMHY CTeKa
0. xoxuuts padory

t

+ KOHCTAHTHI:
» MakcHHZ == 100 | MaKC.HHZEKC, T. €. HHC/JO SJACMEHTOB BEKTOpa

s+ O0BEKIH:
¢ MOIXHOCTDb : 0. .MAaKCHHA |T. €. UHCJIO SAEMEHTOB B CTEKQ

+ HACH PeANH3AUMH! .

+ PacnonoxnM snemenTH creka B Haua¥e BexTopa, “"HOBepHYB” cTeR
s AHOM K HauaJy BeKTOpa. B cTeke W3 Tpex s/eMeHTOB, TakuM oGpa-
« SOM, BepuHHa cTexa Oymer b 3 KOMOOHEHTE BEKTOpa, CACAYIOMHA
« 32 pepmHHON sJeMeHT — BO 2, a ZHO ¢TeKa — B 1,

» HCHOAL3YEMbC¢ HCRHOAHHTCAH

7 “
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«* BEKTOp :BeKTOp SaeMmenToB THHA E ¢ mupexcom l..Makcuup

r ’

KOHel OMHCAHHM | o e o e e o o i e e
NpPOrpaMMa HauaTh pabOTy == BeKTOP.HAYaTh PabOTy; MOUIHOCTb ;=
nporpaMma cesaTh CTeK IMyCTHIM === MOIIHOCTh: ==
HPOrpaMMa CTeK mycr ) : pa/uer == MomHocTb =0
nporpaMMa ectb CBOGOAHOE MECTO : BA/HET == MOIIHOCTb < MAKCHHI
nperpaMma HeT CBOGOAHOIO MECTa : JA/HET ==== MOILHOCTb = MaKCHHL

nporpamMma 106aButh saement {8X:E)B crex
. mamo : ecTb cBOGOAHOE MeECTO
. HONYYHTh?

« MONIHOCTH.yBEeJHYHTH Ha 1

. BekTOop (MowHocTb):=E

KOHel mMPOrpaMMht

nporpamMma B3aTb sAeMeHT u3 cTéka B {Bwx:E)
. faHo ! CTEeK He IyCT .
« BOAYUHTH: :

.. E:=Bepmnna crexa -
+ YAQJHTH BEPIIHHY CTEKa
KOHel mpOrpaMMul

nporpamMa BepiiHHA cTeka :: E
« JaHo : CTeK He nycTt
« NOAYUHTD:

. /OTBET === BeKTOp (MOMHOCTb)
KOHel NporpaMmu

nporpaMMa yAaJHTh BEPUIHHY CTeKa
. J4HO ¢t CTEK He NyCT
« NONYYHTD:.
N
MOLLHOCTb . yMEHBIMHTh HA 1 .
KOHEl BPOrpaMmu

nporpaMmMa KOHYMTb paGoTy === BEKTOp.KOMUHTb PaboTy
KOHEN HCIOMHHTEN! | mmemrommccmesncccasrcnmasmsan==

OrpannuenHas ouepeap Ha 6ase «uuKJAUuecKoro» sekTopa. CJaenyioe
mell sanavei ABAACTCA peanH3alus OrpanMueHHol ouepedn Ha OGase
«UMKAHYECKOTO» BeKTOpa. D10 HasBaHWe, BOpPOuEM, He BIIOJHE BEPHO —
BEKTOP SAeCh MCINOJb3yeTcs caMbii OOHIYHHN, a CJA0BO <UHKIHYCCKHHA

~
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OTHOCHTCH 'K HAeaM peanusalud. Jleno B TOM, YTO €CJIH KaK-TO paclo+
JIOXKHUTb 3JIEMEHTH oOuepelH B HENpPepPHBHOM KYyCKe BEKTOpPa, a MNOTOM
HayaThb J00aBMATb 9JEMEeHTH B KoHenl H 6paTh H3 Hayasa, TO B HEKO«
TOPHi MOMEHT BPEMEHH Ouepelb <«ymperca» B IpaBuil Kpadl BekrOpa

Quepeas
Havano  _ _ _ xaHel

1 2 3 4 5 & 7 8 % . n-1 n
. BEKTOP BNEMEHTOR TMna E ¢ mHgekcoM Tuna 1..n

——— e e e e e

Puc, 12.3

{puc, 12.3). B a3toT MOMEHT His HOG2BJeEHHS OUEPEAHOIO SJeMeHTA
B KOHell odepeaH, BooOme rOBOPS, HAKO CABHHYTH BCe SJEMEHTH Ode-
pelu BJIEBO N0 BEKTOpPY, 4TOGH cmpaBa ocBoGozmiock Mecto.” Koamue-
CTBO 3JeMeHTAaPHHX ONepalHi C BEKTOPOM, KOTOPHE MPHEETCS mpofe-
JaTh NPH CABHTE, IPONOPIHMOHAJBHO UHCAY 3/eMEHTOB B ouepens. Takux
maccosuix (T. e. 3aBHCALIHX OT YHCJIA SJEMEHTOB HMHTHDYEMOH CTPYKe
TYpH) AefCTBHA MOXHO H36exXaTb, €C/IH «CBEPHYTb BEKTOD B KOJIBLO®
(puc. 12.4), 1. e. cyutarth, 9TO 32 NOCHCAHHM SJEMEHTOM BEKTOpa HIET
uepsnli, Torna, «ymepuinchb» B mpaBHii Kpall BeKTOpd, Hajl0 NO KOJbLY

Havano

Havano

 Puc. 124

nepeiiTH K TEPBOMY 9JIEMEHTY BeKTOpa, 3aTeM KO BTOPOMY ¥ T. I,
TlockonbKY NPH 3TOM SJEMEHTH O4YepeXH Ha KOJblle DA3MEIAIOTCH Heé-
npepHBHLIM KYCKOM, TO TAKas PeajH3ailus TaKkike HA3HIBAETCH Helpe-
puipgofi. TakuM o6pazoM, MOX CJIOBOM <«HENPEPHBHOCTE® Haj0 Tenepsb
NOHHMATh HENMPepHBHOCTh Ha Kofbue, B NpOrpaMMHpPOBAHHE HelpepHB-
HyI0 pealu3aluio ouepeld Ha Gase <«UHK/HUECKOro» (T. e, CBEPHYTOro
B KOJbLIO) BEKTOPA 4aCTO HA3HBAIOT KO/byessim Oydepon.

[TocMOTpHM, KaKHe ellie OOBEKTH, KpOMe BEKTOpa, HeOGXOAHMH s
HMHT2UHH ouepean. Ilpexne Bcero Hajo 3HaTb, Tle HMEHHO B BeKTOpe
-(uaM, 9T0 TO XKe camoe, Ha KOJbLE) DACHOJOMEHH 3JeMeHTH Boobpa-
XKaeMOH odepenw, T. €. 3HaTh, I'le HAXOAHTCA HAYaJO QuUepeAH W KYyAa
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NOMEmATh S/eMeHTH, A0GaBifieMHe B KOHEN, ‘Bynem xpahHTh COOT4
BeTcTBYyOWYO HAGOpMauuio B 06BbeKTax

HayaJno, KOHell : HHIEeKC lHH}IeKCH Hadyana B KOHUa ovYepelH

Bosnukaer, mpaBAa, BOMPOC: KaKOBH OYAYT COCTOSHHS STHX OGBEKTOB
B nycToli ouepeAu? B OXHOSMEMeHTHOH OUepEAB <«HAUAJNO» R <KOHEN»
COBNAZal0T H [OKA3WBAIOT Ha ©AMHCTBEHHHH 9JeMeHT oOuepeln
{puc. 12.5,a). Ilpy B3siTHH 5/eMeHTa H3 Hauasa odepeln OODBEKT <Ha«
uano» OOMYHO OPOABHraercs Bheped (NPOTHB uacosoff CTpeaku) 1O
Kosibly. EcrecTBeHHO mOSTOMY CuMTaTh, YTO B NMYCTOH .OYEPEAH <HAYANO»

NOKA3HBAET Ha SJEMeHT, cAeAyiomul 3a S/leMeHTOM, Ha ROTOPHY YKa-
shiBaeT «koHen» (puc. 12.5,6). OnHako B TOUHO TaKOM e NOJOMEHHA
O6DbeKTH <«HAua/J0» H SKOHEHE® NOJIKHH OHTb, €CJH OUepPefh SaBUMAET
Bechb BekTOp UeankoM (puc. 12.5, 6).

Takum 06pa3soM, YTOGH OTAHYHTL NYCTYIO OYepedb OT NOJHOA, 06be

€KTOB <«Ha4aJo» H «KOHel» Mano, He MyApcTBys JAykaBO, BBeAeM eine
OAHH OGBEKT

MONIHOCTD ¢ 0. . MaKCHEI |’1‘. €. UHCJA0 9JIeMEHTOB B Ooyepean

KOTOPH 6y11eM HCNOJbL30BATh /I ONpellesieHHS NYCTOTH HJH HEMYCTO«
Th OYepelH, a TaKXKe HAJHUAA HJH OTCYTCTBHS ¢cBOGOJAHOrC MecTa B

TOYHOCTH TaK, KaK HCNOJNb30BAJNH OGDBEKT «MOIIHOCTb» npa peajusauus
CTeKa.

gcnoanatens Orpanuuenrnas ouepenb | Ha Gase “IUKAHUeCKOro” BekTOpa
. CIl:

. 1. Hauatp pabory

+» 2. cuenath odepenb nycrot

. 3. ouepeap mycrta ¢ na/uer

. 4. ecTb cBOGOAHOE MECTO : aa/ner

. 5. Her croGoxmoro MecTa t na/ner >
. 6. no6asuth saement (Bx:E) B KoHen, ouepesn,
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. 7. B39Th SJNEMEHT H3 HAYaja ouepeid B (Bbix : E}

. 8 Hauano OYepenH . ::E

. 9. ymanuTh HavaJo ouepenn

. ~— CJICAYIOWHA HHAEKC (BX :HHIEKC) ! HHAGKC

. 10. xouyuts padoTy

. KOHCTAHTHI

. wmakcusg == 100 | Makc.uHAeKe, T. € UHCAO S/EMEHTOB BEKTOpa
+ THIBI: .

. uHIexc == l..MakCHH]

« OOBEKTH: )

. MOIHOCTb : 0. .MakcHHA [T. @ YHC/IO 9JAEMEHTOB B OdepelH

. Hauajo, KOHeI,: HHAEKC | HHAEKCH HAYa/ja M KOHNA Ouepefd

. .

. WACH PeaNH3aANHUM ‘ .

. "CikneuM” KOHOH BeKTOpa W OyleM peajH3OBHBaTh Ouepefb Ha Mo«
. JyuHBIEMcst KoJbie. DJEMeHTH ouepend GyseM XpaHHTb B KOMIO-
. HeHTaX BeKTOpa C MHAEKCAMH HayaJo..KOHel,

.

« HCTOAb3yeMBe HCHONHHTENH: -

. BEKTOp : BEKTOD saemeHTOB THna E ¢ HHAeKCOM THMA HHAEKC

KOHEIl OMHCAHANA | mmmmm e mmm e e e e e

nporpamMma Havath paboTy ===

o BeKTOp.HauaTh paloTy; cAenaTh OdUepend nycroh
nporpaMma caeaatb odepens nycTo#
+ JNAHO :
. MONYYHTh: OUYEpeAb mycTa ) -

. KOHell == MaKCHHJ

. Hauajgo = cjeaywoumufi HHJekc (KoHewW)
. MouHocTs ;=0

KOHEN OporpaMmsl

mporpamMma ouepexb mycra t na/uet == (MomHocTb == 0)
nporpaMma eCTb cBOGOAHOG MeCTO & ga/Her === (momHOCTE < MaKCHHI)
nporpamMmMa Her cBOGOAHOrO MeCTa : fa/Her == (Momuocrb = MAKCHHJ)

nporpamMma J0GaBATH 9JeMEHT (sx: E) B xomnen ouepenu
« OaHO : ecThb cBOGOZHOE MecTO
o MOJYYHTBS_

. KOHel ;== CIeAyomufl uuaeKe (KoHew)
« Bektop (kouen) :=E

. MOIHOCTE.yBeauuuTh Ha 1

KoHel nporpaMmul
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.

nporpamMMa B3aTh SJNeMeHT H3 Havaja oqepejm B (Bux: E)
. A8HO : ouepeib He nycra :
« MOJYUHTH:

+ E:=navano ouepean
« YA2JHTb BaYasn0 OuepesH.
KOHEN mpPOrpaMmul

nporpamma Hayajo odepeny ::E
. RaHO = : ouepesnp He mycra -
« NOAYIATD: :

+ OTBET == BeKTOp (HauaJo)
KoHel NPorpaMMmn

HPOrpaMMa yAaJHTh Hauajo ouepenn
. nano : ouepeib He mycTa
- MOAYHHTD:

. Havajo := clellylomnd mEEeKe (Haqa.vlo)
«  MOMHOCTh.yMeHbMATh HA 1
KOHell, NPorpaMmbl

mporpamMa caenyiomuit uugexc (Bx : M : nrnekc) : mnnexc

. Ramo : WM:nnpexc | ungexc nexoroporo saementa BEKTOpA

« MOXYUHTh: | MHIEKC CJEAYIOmero sJeMeHTa BekTopa. CuepyiowuM sa
.o | nocaenHuM cqmae'rca NepPBHi saeMeHT

. Bu60p'

.« mpE U < makcnup => oter :=U 4 1
« « npE Y= makcung = otBer ;=1

. KoHen Bmbopa

KOHER NporpaMMul

»

NPOTPAMMA KOHYHTDL paGoTy == BeKTOp.KOHUHTL PaGoTy

KOHell MCHOAHHTEAs I—=—====-=====n=-=_n=====n===-==

3ameTbTe, YTO MPOrPaMMy <CJENAYIONHA HHAEKCS MONHO ‘SANHCATE
KOpoue, ecim HCHOJML30BATHL Onepauuio mod, KOTOpas NOAYYAaeT OCTATOK
OT JeJIeHHsl NepBOTO apryMeHTa Ha BTODOM:
' mporpamma crenyiommfi nnfexc (BX:H:unnexc): naneke ==
(U mod makcunn) + 1

SAIAYHM K YIPAXXHEHUg

B sasauax 1—13 tpebyercs PeasIH30BaTh ONHY CTPYKTYPY, COCTOS- -
myto B3 saemenToB THna E, Ha Gase APYyrofi CTPYKTYpH, TaKKe CO-s

crosiule s osementos Ttuna E, Ecam B samaue durypupyer sexrop-
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{3anaun 8 u 9), To 9TO BekTOp 3aeMeHTOB THna E ¢ MHAekcoM THNA
1 .. MakKcuHA, TAe MaKCHHA =>1 — Hekoropoe uenoe uueao. Kpome 6a-
30BOfl CTPYKTYPH B peajiH3alliil paspellaeTcs HCHOJb30BaTh JHO00E KO«
JHYeCTBO OOBEKTOB NPOCTHX THAOB M 3aNlHCeld M3 HHX.

1. TocnenosaTensHocTs Ha 6ase ABHAMHUECKOTO BEKTODA,

2. Jnnamuueckuft BeKTOp Ha Gase NOC/IEA0BaTEe/NbHOCTH,

3. Crek Ha 6Gase JI1-cmucka.

4. ek Ha 6a3ze JI2-cnucka..

5. Ouepens Ha Gase JI1-cnucka.

6. Ouepenr Ha Gase JI2-cnHcka.

7. MHoxecTBO Ha Gase JIl-cmucka.

8. Bekrop nd Gase ARHAMHYECKOTO BEKTOPA.

9. Bekrop Ha Gase nocaenonarenmoc'm.

10.. llnnauuqecxnﬁ BEKTOD HA 6ase . HarpyKeHHOro unomecma.

“11. Jll:ciucok Ha Gase fexa.

* 12. Jlpa crexa na Gase JI2-cmucka.

13. JI2-cnucok Ha 6a3e ABYX CTEKOB.

Yxasanune Jlpa cTeka—9To HCHOJHHTENb CO chelylomefl CcH»
cremodt npeAnHcaHuii:

. Hasatb pabory

. clenaTh cTek {BX : N) mycThM

. crex (BX: N) myct/ctex {(8x:N) ge nyct : jAa/ner
no6Gasuth aneMeHT {BX:E) B crek {BXx:N)

. B3ATh 3JeMeHT u3 creka {BX :N) B (sux E)
. BepwipEa cTeka {BX : N)

. YAQMHTb BEPIIMHY CTeKa ¢BX : N)

. KOHUHTb paboTy

©ONDUIE N
.
t

rie BXoAHOH mapamerp N, npmHHMaioutH} oZHO H3 ABYX 3HaueHudi §
X 2, MMeeT CMBICA HOMepa CTeKa, K KOTOPOMY OTHOCHTCH npennm
caHue.

B sagauax 14—18 nano NPOBECTH HEMPEPHIBHYIO DealH3auHi0 yka-
8aHHHX HCHOMHHATeNeH Ha Gase ofHOTO BekTOpa sJeMeHTop THna E
¢ mEAeKcoM THOa 1 ., MaKCHHJ, The MaKCHHA == | — HEKOTOpOe Hejoe
uncno, KpoMe BeKTOpa paspeliaercs HCHOJIL3OBATH Jno_6oe‘.-xonuqec\1'nq
061LeKTOB NPOCTHX THIOB H 3aflHCed H3 HHX, -

14. OrpansuenHOe MHOXKECTBO S/IEMEHTOB THHA E,

15, OrpasnueHHHA JeK saeMeRTOB Tuna E.

16. Orpannuennyio nOCAeNOBaTeNLHOCTh SjemeHToB THna E.

17. OrpaHHueHHHH AMHAMHYECKHHA BEKTOp sjeMeHToB THma E.

18. IIBa cteka anemenToB THNa E, orpanHueHHnie B COBOKYITHOCTH,
(Cucrema npeanucannii ucnonsntens «JIsa crTeka» DpHBeAeHa B yKas
saHHd K 3afauaM 12 u 13, CioBa «OrparHueHHHE B COBOKYNHOCTHS,
O3HayaloT, YT0 OrpaEH4eHO JHMIIL CYMMapHO@ KOJIHUECTBO 9JEMEHTOB
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B o6oux crekax. Takum o00pasom, NpenNHCaHHE <«eCTh CBOGOZHOE Me-<
CTO» sBAfeTcs o6mMM i 060HX CTEKOB ¥ HE HMeeT napaMerpa, ykas
SHIBAIOMIErO HOMEp CTeKa.)

19. PeannayiiTe MaTpHIly 3JeMeHTOB. THna E ¢ HHEEKCaMH THIa
(1 ..M, 1,..N) na Gase BekTOpa 9aeMeHTOB THna E ¢ uugeKcoM
Tuna | ., MakCHHA, rie MakcHHZ == M s N,

13. Cchinounnie peannsaumu Ha 6ase Bexropa

B HenpepHBHHX peaJH3aLHAX NPe[AWAYUIEro pa3fesia MH cTapa<
JHch n3beraTh MacCOBHX Omepauuii, B YacCTHOCTH CTapanuch He CABH-
rath 9JeMEHTH CTPYKTYpH B BekTope, ITOCKOJDBKY, OXHAKO, NpPH Hes
NPepLBHOf peanHsaudy BEKTOP OXHOBPEMEHHO BHMOMHACT ABE .PYHK~
LHH — CAYKHT XDaHHJHIEM 2JIEMEeHTOB HMHTHPyeMOX CTPYKTYpPH H
onpegessieT MOPHAOK 3JEMEHTOB 3TOH CTPYKTYPH, TO CABHIOB MOXKHO

7\ N\ =\
Bogspaxaenut D 5 .
Be
shadres [T a ] 8] T 61 Teeo] ]
l ‘4 5 6 o e 0
ggz;ggs r I SJ I I 3 l l ee e r ;
2 3 1 b & e s e

Puc. 13.1

'

usbexwaTh we Bcernad, LUK CTPYKTYp, rAe TOPAAOK SACMEHTOB HE Bas
XKeH (MHOXECTBO) HMJH He MeHdercs (CTek, odepeAp, AeK, mocaejoBas
TeILHOCTb, AHHAMHYECKHH BEKTOp), HeNpepuBHAA peajusalna Ges macs
COBHX oOnepanuii Bo3MoxkHa, Ho npm HefipepnBHOR peanusamud, Ha-
npumep, JIl-cnucka cpBury Hen3GexHH, Tak Kak B JI1-CIHCOK MOXKHO
BCTABHTb 3JIEMEHT B CepelHHy. '

MaccoBbix onepaunii MOXHO H36eXaTh H IPH PeaNH3alHH CIHs
CKOB, HO Sl 9TOTO HAAO0 OTOEAbHO LPAHUTL 3AeMeHT6. MUMATHPYeMol
CIpYKTYpH H orfeasto sadasaro ux nopadox. Iaa Jll-cumexa, wa-
OpHMep, 9JeMEHTH CIHCKA MOXHO INPOH3BOJBHHM 06pa3soM pacnoJso-
XKHTb B BeKTOpe sieMenToB THna E ¢ HAgekcoM Tuna 1 ,, MakcHHR,
a EHGOPMAUMIO O NOPSAKE S/IEMEHTOB $SaJaBaTh BO BCIOMOraTeNbHOM
BekTOpe (HAa30BeM €ro BeKTOPOM CCbLA0K) 3aeMeHToB THma 1 .. Makcs
HHJ C MHAEKCOM TaKxe THma 1 ,, Makcmun. HanmpuMmep, ecim B KOMMO-
HeHTe BEKTOpa 9/eMeHTOB THNA E ¢ MHAeKcoM 5 pacmosioxen Kakoi-To
SNIeMeHT HMMTHpyeMoro JIl-cmicka, a CleAYIOUHH 33 HHM SJCMEHT
CHHCKa DPacHoJOXKeH B KOMIOHEHTe BEeKTOpa C HHAeKkcoM 3, TO sTa
HH)OPMAUUA 3aNOMHHAETCH B BEKTOPE CCHUOK — CCHIIKZ € MHARK»
coM 5 ycraHasamBaeTcs B cocrosiHue 3 (puc, 13.1). :
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TaknMm 06pasoM, OCHOBHAf WAes CCHJIOYHOA pPeann3alUHH COCTOHT
B OTHEJCHHH RHOOPMAIHH O COAEPKHMOM HIEMEHTOB HMHTHpyeMOB
CTPYKTYpH (BekTOp SaementoB ThHma E) or nndopmanun 06 HX no-
paAKe (BQK’I“Op ccuiok), CcHakE panee GymeM #306paxaTh CTPeKaMH,
KaK NMOKa3aHo Ha puc, 132, ) L

seveps | | a ] o] [ 81 T -] ]
Lomnkis 2 2 3 4 S -3 ses
, \\\\—_%‘

" Puc. 13.2

EcrecTBeHHO, 9TO AJs PaGOTH CO CINHCKOM OAHHX TOJLKC CCHUIOK
MEXAy SJEMEHTAMH HeJIOCTAaTOUYHO — HAjO SHATh, HampHMep, rAe pac-
HONOXeH NepBHil SAeMeHT CHHCKa, M OTJHYATh NOCJAEXHHA SJeMeHT OT
BCcex OCTANBHHX (Belb 32 HHM yXe HHKAKHX DIEMEHTOB HeT). Oan
®THX nejeli MOXHO OwJo GH BBECTH ABa rao6aibHHX OOBEKTa THNA

BooEpaAXAESMMS

CIMEOKS

Bexrops | ]
Lounkng

Puc. 13.3

#EAEKC, KOTOpHE CONepXaNH Ob MHACKCH Hadala W KOHLA CIACKa,
Mu, OaHAKO, BTOro Aejarb He OyJAeM, a CHOBA BOCMNOJB3YEMCsi HpHe-
MOM «CBOPAYHBAHHSl B KOJBILO® — «CBEPHEM® CHHCOK, BBEAS CHEUHabe -
Bl BoOGpaKaeMHA SJeMeHT Ki/A, KOTOPHI BeerAa GyleM pacnoJarath
B KOMIOHEHTe BeKTOpa ¢ muaekcom, 1 (pue. 13.3).

3ameTbTe, 4TO Temepb CCHUIKH MeXAY 3/€MEHTAMH CIHCKA
f(BKfooqaﬂ HHa) o6pasyloT Koiblo, HaunHaoweecs ¢ 1. Takam obpa-
80OM, CCHUIKA ¢ HHJeKcOoM | MOKasbiBaeT Ha nepBbiif 3/J€MEHT CIIHCKa,
a ecaH ouepelnas CCHJKa paBHa 1, ToO COOTBETCTBYIOUIHA SJeMEHT
#BASeTcd B CIHCKe nocjeanuM, [lycTomy COHMCKY COOTBETCTBYET CHTya-<
1M, KOrjla B KOJbIe HMKaKHX SJAEMEHTOB, KPOME HRJ, HET, T. €, CCHIKa

_ & HHZeKcoM 1 papHa 1 (moxassiBaer «Ha ces»),
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VKasatenn B chucke pacnoJsiaraercsi MEXAy 2JIeMEeHTaMy, -1I03TOMY

peasn3yeM ero B Bule 00bexTa L .

ykasaTesb : sanuce (@10, @3a: uHEEKC), .

rae moJe <«@u0» COREPKUT HHACKC SJAEMEHTa A0 yKa3artead, a noje

«@3a» — UHJCEKC 3JEMEHTa 32 YyKa3aTeJeMm ‘). Ilonoxkenuio yKasareas

B HavYajle cmucka, TakhM 06pa3oM, COOTBeTCTByeT caydait, Koraa moje
«@n0» papHo 1 (yKasHBaeT Ha HHJ), a NOJOXKEHHIO B KOHIE — KOrja
1 paBHO noJe «@3a». o

Tenepr CHACOK MPOMMHTHPOBAH mOJAHOCTbIO. HesicHLIM ocrancs
TOJMBLKO BOMNPOC: KaK ONpefeNsiTh HAJNHYHE HJIH OTCYTCTBHe CBOGOLHOIO
MecTa H KaK HaxolUTb CBOGOAHHIA SJ€MEHT BEKTOpa [PH HMHTALHH
RoGapieHHs 3/MeMeHTa K CmUcKy? Uto6m He ranaTh, KakHe 3/ieMeHTH
BeKTOpa cBOGOJAHH, a KaKHe 3aHATHl 3JEMEHTAaMH CNHCKa, NPHMEM pe«
IIeHHe, UYTO. CBOGONHHIE SJIEMEHTH BEKTOpa TaKKe OyRYyT COeNHHEHH
B- KOJIBLIO, HAUHHAMKONIEECH CO CAyXKeOHOTo s7eMeHTa «HHJA CBOGOAHOrO
MECTa» — KOMIIOHEHTH BeKTOpa ¢ HHaekcom 2 (puc. 13.4). ’

Bexrop: che .::‘:'.'nl a | B | “[ B | P ] I
' Ceunkms lm.r\
Pre. 13.4

3aMeTHM, 9TO, TOCKOJLKY SJEMEHTH ¢ WHaekcaMm 1 m 2 Temeps
'HTPaIOT CAyKeGHylo ponb, B HHX HHKOTAA He nonafeT HHKAaKOA sje-
‘MEHT HMHTHPYeMOA CTPYKTYpH. C/ielOBAaTeNbHO, BEKTOD SJEMEHTOB
tena E, npeanasHaueHHH# A XpaHeHHs 9JeMEHTOB CIHCKA, MOXKeET
HMEeTh HHM/JEKC B fAManasoHe He 1 ,, MakKCHHA, a 3 .. MaKCHHA.

C mareMaTHuecKOdl TOYKH SPeHHA KaXJOe COCTOAHHE BEKTOpa
CCHJIOK ONpefesIsieT HEKOTOpoe oToOpaxeHnHe f MHOXKeCTBAa HHIEKCOB
B ce0si — HHAEKCY i CTAaBHTCH B COOTBETCTBHE 3HAUGHHE SJEMEHTa BeKs
fopa ccuoK ¢ WHAekcoM i, [IpuHsTHie Hamu pemleHH$ 03HAYAIOT, YTO
B KaxAbli MOMEHT BpeMeHH oToGpaxkeHne [ B3aHMHO ORHO3HAYHO H
HMEET POBHO JBE NEPHOJAHUECKHE TPACKTODHH <«CIHCOK» M <«CBOGOAHO®
‘#MeCTOS, DTH TPAEKTOPHH HMEIOT BHJ

;Iillll,f(Hi—lJl),f(f(HHﬂ)),f(f(f(ﬁH.ﬂ))), oo HHA, f(HuN), ...,

~ *) CumBon @ (oduumansHoe HazBaHHe — <at» KOMMepuecKoe, OOLIGHO IIPO«
"B3HOCHTCH «6asiMGas) cuuTaeTcii TaKod ke Oykpodl, Kak a, b, ¢ u ap.
.GYAeM HAaNMHATL C 3TOTO CHMBOJA HMeHa OGbLEKTOB-CCHUIOK, T. €. eCHH HMA
obbeKTa HauuHAeTCH G @, TO COCTOAHMeM OObexra SBAAETCH WHIEKC KaKOro-Ta
SaeMeHTa BeKTQpa.
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HE TepeceKalTcs, NOKPHBAIOT BCE MHOXKECTBO HHIASKCOB M HAaUHHAIOTCA
¢ 1 (mEua cmHcka) B 2 (HHA cBOGOAHOrO Mecra).

(Tpaexropueil oro6paxenua f:X-> X, nauunaomeficst ¢ TOUKE 4, MB HA3KBaeM
MHOXeCTBO Te€X TOUYeK XEX, KOTOphe MOXHO NOJYYHTh H3 a, MHOQOKPATHO npni
Menan f, Tve. {xeX:JueZ+:x=M()}, rae %(a)=a, f (a)=f(a), i2(a)=
= {(f(a)), .., fM(a)e=f (E(... £(a) ...)) (n pas), TpaexkTopus Ha3niBaeTCA nepuoduyes
C€K0d, ecan cymecTByer n>0 Takoe, 4ro ' (a) =m a,)

TakuM o6pasom, yToObl ONMpele/HTb, €CTh JH B BeKTOpe cBOGOAHOE
MeCTO, HaJ0 IOCMOTPeTh 3HayeHHe CChIKM ¢ HEAekcoM 2. Ecam srto
3HaueHHe paBHO 2 (7. e. TPaeKTOPHA «CBOGOJHOE MeECTO® HE COAEPKHT
3/IEMERTOB, OTAMYHHX OT HHA CBOGOXHOTO Mecra), TO CBOGOAHOrO Me-
cTa HeT. B mpoTHBHOM ciyyae 3TO 3HaueHHe yKa3hIBaeT Ha CBOGOABHI

LBOSOAHOS
Mecro

oTaensHan
BYCHHKa :

CNUCOK

Pne. 13.5

SIEMEHT BEKTOPA, B KOTOPHH MOXHO NOMECTHTb HOBHH SJIEMEHT ClH<
cKa NPH HMHTaIHH ero Ao0aBJjeHHA. 3aMeTbTe, YTO B IOCJELHEM CJIy«
yae HajJl0 KCKJMIOUHTH HHAEKC CBOGOXHOrO o/eMeHTa BEKTOPAa M3 TpaeK-
TOpHH «CBOGOJHOE MeCTO» M BKJIOYHTh 3TOT HHAEKC B TPAeKTOPHIO
«cnHcok». HaoGopoT, npy HMHTALHK YAaJeHHs 9JeMeHTa H3 CHHCKA
HEeOGXOHMO HCKJIOYHTh HHAGKC TOMO 3JIEMEHTa H3 TPaGKTODHH «CIH-
COK» H BKJIOUHTb €F0 B TPACKTOPHIO «CBOGOAHOE MECTOS. )
Bxmouenne (HIH HCK/IOUEHHE) HHIEKCA B TY HJH HHYIO TPaeKTOPHIO
O3Ha4aeT «CTHPaHHE» KaKOro-To KOJIHYECTBa CTapHX M «PHCOBAaHHE»
KaKoro-To KOJHYeCTBA HOBHIX CTpeJOK. B mporpaMme CTpejKaM COOT~
BETCTBYIOT CCBUIKM (T. €. 3JeMEHTH BEKTOPa CCHUIOK). <«PucoBanues
HOBOH CTPEJIKH O3HauaeT H3MEHEHHe COCTOSHHR COOTBETCTBYIOWIEH CCBIMI+
KH H aBTOMaTHUECKOE <«CTHPaHHe» CTapOll CTPEJKH ¢ TeM XKe HauajJoM.
ByneM mpelcTaBisTh JEMEHTH BeKTOpa OGYCHHKaMH, 8 CTPEJKH -
BepeBoukaMu. Torza Beck BeKTOD pacmajfieTcs Ha [JBe Uenouku Oyc
(AN s7eMEHTOB HMHTHPYEMOro CIHCKAa ¥ CBOGOJAHOrO MeCTa COOTBET-
.crBenno), Tlepe6poc OycHHKH H3 CBOGOLHOTO MECTa B CHOHCOK O3Ha~
_ Saer, 4ro Hajio
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a) B3ATb KaKyio-HHOyab OYCHHKY H3 cBOOOJHOTO MecTa, T, € pa3s-
pe3aTb BePEBOUKH CHpaBa M CJeBa OT OYCHHKM M CBA3aTb HX MeEXAy
coboit. Tlocne storo y Hac OyAyT ABe uenouky Oyc M ofHa OycHHKa
«caMa mo cebe» (puc. 13.5);

6) paspesaTb BepeBOUKYy B TOM MeCTe CHHCKa, KyAa HYXHO BCTaB-
JATb HOBYI0 OYCHHKY, H CBA3aTh IHOJYUMBIUHECH KOHIUH ¢ OGycHHKO
(puc. 13.6). Paspesanne BepeBoueK (WJH, YTO 4TO Ke Camoe, CTHpaHHE

CTPe/IoK) He GoJiee ueM aHAJIOTHA — Ha MPOTPaMMHOM yPOBHE BEPEBOYKY),

CBOEDOAHN
NECTQA 8

Puc. 13.6

HeJb3sl pPaspe3aTh, He CBA3aB ee OJHOBPEMEHHO C KaKO#-TO Jpyrofi.
Qnaausaﬂne JKe BEpeBOYEK, T. €. YCTAHOBKY CCBUIKH ¢ HHZekcoM Ml
B cocroanue M2, Mb BELACJHM B OTHEJIBHYIO MPOrpaMMy

ca3aTh {BXx: M1, U2 : ungekc)
Kpome Toro, BHJENHM B OTAG/bHHE NPOrpaMMbl BCe neficTBHA, CBf«
‘BaHHHe ¢ TpaeKTopHeli «cBoGoauoe Mectos. [loayuenne (3axsart) Oy~

CHHKH H3 CBOGOAHOrO MecTa, T. €. JeHCTBHs DyHKTa a) BHlle, GyleM
BHIIOJHATH C IOMOIIBIO NPOrPAMMEL

saxpaTHTh Mecro {BbIX : M : muHAgKC)

rae M -»910 pHEekc «OycHHKH» B BekTope, a o6paTHoe nelicTBHE —
BKAIOUEHNS QOTAeAbHO BHCsAuwiel» OycHHKH B cBOGOAHOS MECTO ——C TIO-
MOILBIO NPOrPaAMMH

ocBobonuTL MecTo (BX : U : uHAEKC)
ucnoauuredb Orpanuuenunil JI1 cmucok |Ha Gase Bexropa
, CII: :
+ 1. nauate paboty

» 2. cienaTh CNIHCOK NMYCTHM

» 3. comcox myct tna/uer
« 4, ectp cBoGOAHOE MecTO I xa/Her
. 5. HeT cBOGOAHOIO MecTa t na/Her
+ 6. ycTaHOBUTH yKasaTeab B HauaJio CHHCKA

» 7. yKasaTenb B KOHIE CIHCKA tna/uer
» 8. NepeABHHYTH yxasaTesb CIHCKA BHepef,

+ 9. noGabuth saement (Bx1E) 3a ykasaTeqeM CIHCKA.
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o 10. B3ATh oJieMeHT CNHCKA 3a YKasaTeJeM B (snix : E}
. 11. ssemenT comcka 3a ykazsaTtejeMm
. 12. ypanauts sJeMeHT CHHCKa 8a yKasaTeaeM

2

. — cBasats (Bx :H1,H2: unnexc)
. — B3aXBaTHTb MecTo (BHIX :M} :munexc)
. — ocBo6oanTh MecTo (BX :HM:HEpExc)

. 13. konunts pabory

. KOHCTAHTH:
. Maxkcuay =100 |unucno 57eMEHTOB B BEKTOpe

. THOBI:
. uHAekc==1,.MaKCHHL

. 06beKTH:
. YyKasaTeJp :samuch(@no,@3a ! HHJeKe)

. HCNOJb3yeMhle MCHOJHHTEJH:

. nnbopMallus : BEKTOP 8JEeMEHTOB THNA E ¢ unaexcom. 3..Maxkennnx
. €@ciefy0lnnii i BEKTOD SAEMEHTOB THNA HHIEKC

. C HHAEKCOM THNA HHJAEKC

. 0603HaYeHuN:
o HHJ CIIHCKa ==1
. HHJ cBoGogHoro Mecra ==2

. fIEH peaausamum: :
. Kaxnoe cocrosnne BexTopa onpenessieT orTofpamenue I
o ("@crepyomuit”) MHOKECTBA HHIEKCOB B cels:

. f: U > @caenyromuii(H)

. Mu peasmsyeM CNHCOK TaK, UTO B KaX/blf MOMEHT BPEMEHH OTO<
. -Gpaxenne f B3aMMHO OZHOSHAUHO M HMEET PABHO JBe MEpHOJMYECKHE
. Tpaekropuu ,”cmHcox” u “cBofonmHoe Mecto”. TR TPaeKTOPHH
« HMeoT BHA: .

e eeonnn, f(mmn), f(f (umn)), f(f(f (Eua))), ..., HA0, 000

. He TepeceKaloTcs, NOKPHBAIOT BCE MHOMKECTBO HHIEKCOB H HauRe
. Hampores ¢ 1 (umn cmucka) B 2 (Ana ¢BOGOLHOro Mecra)

EOHep, Oﬂﬂcaﬂﬂﬁ 1—--————-——.-5““-,--——~---—-—m-n—-———l'-'!
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nporpamMma HauaTh pabotry

+» HAHO # Maxcuug > 2

. MOAYYHTSH! | TPaeKTOpHS ”crmcox”=mm cnucka |

. | TpaekTopust “cBoGoaHOE MecTO? =

. | HUJ CB. MeCTa, 3, 4, ..., MaKcHHL

« HH)OPMAUUA.HAYATL PAGOTY
. @c.nenyxomnﬁ.ualxa'rb pabory

. CBA3aTH (HHJI CIHCKA, BWJI CIHMCKA) ]Tpaemopuﬂ «CIHCOK®
» YKasaTe/ab == (HHJ CIHCKa, HHJ CIHCKA)

+ LUK vu & HHA CBOGOJHOrO MecTa..MakcHHL—1 nunouﬂmb
» « cBasate (M,H+ 1)

« KOHel uuKaa

« CBA3aTh (MAKCHHI, HHJ cBOﬁOI[HOI‘O MecTa)

EOHel IPOrpaMmu

Oporpamma ciesaTh CHACOK IIYCTHM
. JaHo : )
» MOJYYHTH: CIHCOK MyCT

o YCTAHOBHTH YKa3aTeAb B Havalo CIHCKA

» LHKJ NOKAa CHHCOK He NMyCT BbiMOJHATH

s « YAAJHTH SJEMEHT CHHCKA 33 yKasaTesdeMm
KOHeR MHMKJa

‘EOHEeN NPOorpaMmMmn

RporpaMma CHHCOK HYCT: fa/HeT ==
(@crenyomuit(nnn cnucka) = Hun cmucka)

mporpamma ecTh CB050,H.H0e MECTO : na/Her ==

(@cnenyowmii(aan cBoGonnoro MecTa) w4 HuJI CBOGOZHOrO MecTa)
mporpamma HeT CBOGOZHOrO MecTa: ja/uer ==

{@cnenyomuf(Han cBo6oIHOrO MecTa) == HHJ CBOGONHOTO Mec'ra)
JIporpamMma ycTaHOBHTb YKasaTelb B HauaJo CIHCKA ==

YKasaTeab := (HHJ cnucka, @caeAyouui{Hur cnucka))
nporpamma yKasaTeNb B KOHIE COHCKA :JZa/HET ==
(ykasarenb. @3a == HHX CHHCKa)

IporpaMMa NMepeABHHYTh YKasaTenb CHHCKA BIepes,
. RaHo ¢ yKasaTeJab H€ B KOHiUe CIOHCKA
HOJYYHTD:

« YKasaresb.@no := ykasaTtenb.@3a

"yKasaTenab.@3a == @crenyiownii(yrasarens, @33) B
xoueu, nporpaMmuy :

-~
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nporpaMma n06asuTb saeMeHT (BX: E) 3a ykasaTeseMm cmucka
« Hano ¢ eCTb CBOGOZHOE MECTO .
» DOAYIHTD:

. 3axBaTHTb MecCTo (Bmx:U H3 Tpaexropuu "csobomgnoe Mecto”
P p

» cBasaTh (yxasaTeas.@no, V) | noGasuth saement ¢ magexcom U
. csasath (M, yxasateis.@sa). | B TpaexTopHio ”“cmnHcOK”,

« YyKasateab.@sa:=MU | yeranoBHTL yKasaTeldb

. undopmaunus(Hl) :=E | pasMecTHTh HHPOpPMALKIO

KOHel, MporpaMMul

OporpamMMa B3AThb SMEMEHT CIACKA 32 .ykasaTedeM B (BuX :E)
. BAHO @ yKasaTeab He B KOHIUE CHHCKA ‘

+ NOJYYMHTH:

« E:=ojeMent cmucka sa ykasatenem

« YHAANUTH 3JICMEHT CHHCKa 3a yKasaTe.neM

KOHEL NPOrpaMMH :

nporpaMma SJeMeHT cnucka 3a ygasatedem :: E
« AaHo ! yKasaTeJb He B KOHUE CIHCKa
o MOAYIHTB: '

. OTBeT == yupopManua(ykasarens.@sa)
KOHen APOrpaMMbl

HPOTPAMMA YAaJHTh SJEMeHT CIHCKA 33 yKa3aTeJeM
« NaHO ¢ yKasaTeJb He B KOHIE CNHCKa
« MOAYYHRTD:

+ M := yxasarens.@sa | y1anuTh SAEMeHT Bek-
+ YKasaTeab.@sa == @cnepnyiouui(H) | Topa sa yka3atenem H3
« cBAsaTh (yKasaTeab.@no,yKasaTens.@sa) |TpaekTopuH “cmmcox”

+ oOcBOGoaHTH MecTo (BX:H) |no6aBuTh €ro B cBOGOZHOE MECTO
KOHel nporpaMmb

nporpamMma CBA33TH (nx:I/II,I/IZ:aneKc) == @cneayomafi(iil) ;= ne:

nporpaMMa 3axBaTuTh MecTo {(BmX :H :uugexc)

« BaHO : ecTh €BOOGOAHOE MECTO

« MOJNYYHTH:

.

« H:= @caepyomuii(nun csobogHoro mecra)

e c¢BA3aTh (HHJ cBOGOAHOro Mecra, @caenyroumii(H))
KOHEeN NnporpaMMKl
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nporpaMma OCBOGOAHTh MecTo (Bx: H : ungexc)
« RaHo t
« DONYYHTH:

+ cpa3ats (H, @caenyomui(uun cBo6oaHOro MecTa))
« CBA3ATH (HHJ CBOGOJHOrO MecTa, uy
EKOHEH NporpaMmu

nporpaMma KOHUKTh palory ==
HHQOPMAIHA . KOHIATE PAGOTY; @caenyiowmnii, KOHUATS
pabory

KOHel HCHOJAHETeNA ,;---_au-----..:n-u--u--------==-—u

N

8AIAYN U YIPAXXHEHHUS

L. KakoBo MakcuMalbHOe uucao saemento Jll-cnucka B npHBe-
HEHHOM BHINE peaaH3anuu? - '

2, Nycts nano, uro yKa3aTenb HaXOJMTCA B KOHNE CIMCKa, Peamu«
syfiTe IDH 9TOM YCIOBHH NPOrPaMMy «CXENaTh -CIOHCOK NYCTHIM® Tak,
YTOOH YHCIO SJHEMEHTapPHNX oNepauuii ¢ BEKTOPOM He 3aBHCEJNO HH
OT HHCIZ SJEMEHTOB CHHCK3, HH OT WHCJA SJEMEHTOB BEXTOpPa (T, €
BE€ NOJb3YACh HU UMKIIAMH, HH PeKypCcHeit), '

3, Mognduuupyhite peanmsaumwo JI1-cnucka TaK, 9TobH noJyunTh
Peann3anmio orpanMyenHoro JI2-cnucka.

YKasauue Bpenure eme opun BEKTOp CCHUIOK «@npenu,uyumﬁ»‘
B peannsyiite JI2-cnucoK Tak, 9TOGH O0TO6pameHns «@caenyomui»
«@npefnnymuiiy Ouan B3ammuo ofparmnl. [loctapaiitech, uTo6H npn
peamusaiui JI2-cnucka kak MoxHO 60jblnce gHCIO hporpaMM JI1-cuu«
‘¢Ka ocrajoch Ges H3Menenuil, . ‘

4. B pamkax peanmusammm JI2-cmucka (sazaua 3) peannsyiite mpo«
TPaMMy «CHeJaTb CIHCOK MYCTHIM» TaK, 9TOGH YHCIO omepaumit GhiI0
KOHCTaHTOH, T; €. HE NOAB3YACh HH LHKJAMH, HH pexypcHeit.

B sagawax 5—8 ykasanwnie B sapaue CTPYKTYPH Tpebyercs peanns
S0BaTh CCHUIOUHHM O6pasoM Ha Gase OAHOTO BEKTOPa 5JEMEHTOB THIA
E 1 onsoro mam ABYx BekTOpoB cchuiok. Cropa «OTpaHHYeHHBIE B €O«
BOKYNHOCTH» O3HA4alOT, YTO STH CTPYKTYpPH HMeIOT o6lIHe aas Beex
HUX DPELNHCAHHA <«HauaTh DPabOTY»/<KOHUMTH PaGOTYy» M <«ecTb CBO«
GonHoe MecTos/«HeT cBOGomHOro Mecras, Ecnm mano peayH3oBaTh He«
CKONBKO OAHOMMEHHWX CTPYKTYp (TPH cTeka, 133 creka, 100 MHo-
XKeCTB), TO STO 3HAYHT, 9TO BO BCEX UPeAMHCAHHAX KpPOMe «ecTb CBO=
_ GomHOoe MeCTO®/«HET CBOGOAHOTO MeCTa® H <HauaTh paGoTy»/«KOHUUTH
Pabory» ecTh euwle OZMH DapameTp — HOMep CTPYKTYpPH (aHaJorH4HO
. Bakave 13 npenmaymero pasgena). Kpome pektopa siementos Tama E
B S?A%HQTO BIH 1BYX BEKTOPOB CCHUIOK, KaK OGHIYHO, MOXKHO HCIIOJb30s

4}10503 ‘BOIA4ECTRO O0BEeKTOB DPOCTHIX THHOB H 3auHCENl H3 ﬂnx.;
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5. Tpu creka, orpaHHYeHHHE B COBOKYMHOCTH,
6. 133 creka, orpaHHYeHHHE B COBOKYMHOCTH. .
7. Crek, ouepeab H JI2-CHHCOK, orpaHHuyeHHEHE B COBOKYNHOCTH,
8. 100 muOxKecTB, OrpaHHYCHHHE B COBOKYIHOCTH, '
Yrkaszanune, OOGbeXuHHTE 5JEMEHTH OTHAGJbHHIX CTPYKTYP B -OT+
Jle/IbHEE TPAEKTOPHH, a OCTaBIIHeCH SJEMEHTH — B TPAEKTOPHIO #CBO<
Goxuoe Mecros, JIpYrHMH C/IOBAMH, NI PEANHSAUHH 0 CTPYKTYp HC
nonb3yiiTe n-+1 Tpaekropus (HampuMep, B 3ajade 6 Hcmosab3yfTe
134 tpaektopun, a B 3afade 8 — 101 TpaeKkTOpHIO),

14. Tpu cnocoGa peanusanHH MHOXecTBa Ha Ga3e BeKTOpa.
IochenoBateabHbifi NOUCK, GAHAPHLIA MOHCK, XeWNPOBAHHE

HenpepuBran peanmsaups. [Mocaenosatensubii mouck, OcHOBHAR
Afes HenpepHBHOM peajM3alHH, KAK MEH 3HAEM, COCTOAT B TOM, 9TOGH
XPaHATh 9/IeMEeHTH HMHTHDPYeMOR CTPYKTYPH B BEKTODE CRHHHM CJIHT»
HHM KYCKOM, a AJf 3aJaHuf NOPSAKa 3JeMEHTOB CTPYKTYPH HCIOJb<
30BaTh MOPANOK MX pacmojioXeHds B BekrTope. [lis MHOXKeCTBA mO-
PAROK SJIEMEHTOB He CYLIECTBEH, M OCTAeTCS JHIIb PaCHONOXHTb 3Je-
MeHTH MHOXECTBA B BEKTOPe HCNPEPHBHHM KYCKOM, HANDHMEp <NpH-
KaB» HX K HagaJdy BeKTOpa - (2HAJOTHYHO DPACHOJOMKEHHIO S/IEMEHTOB |
creka B pasA. 12). IlpaByio IpaEALy 3TOr0 HEMPepPHBHOTO KycKa (T. e
UACJIO 5JIeMEHTOB MHOXECTBa) JerKo SafaTh C NOMOILIbI0 OObekTa

MOIHOCTD : 0. . MAKCHHE,

Orpefe/ienie NPHHAAJMEKHOCTH SJIEMEHTA MHOXKECTBY CBOAHTCA K
DPOCMOTPY HadYaJbHOTO KYCKa BEKTODA — HPOCMOTPY SJEMEHTOB C HH=
DekcaMd ot 1 po MomHocTb, [Ipn MMHTAUMH yAasneHHs SJAeMeHTa H3
MHOKECTB2 HYXKHO MpPEXKJe BCEro BBHISICHHUTb, €CThb JH yAaAfeMHA 3Je-
MEHT B MHOXKECTBE, M €C/IH €CTh, T0 B KaKOM 3JeMeHTe BEKTOpa OH
pacnosiokeH, J{pyrumu CJOBaMH, mepej yAajeHHeM NpPHHANIEKAIIETO
MHOXKECTBY 3JEMEHTa HYXHO CHauaja OMNpPeNeNHTb HHAEKC COOTBET-
CTBYIOLIETO0 9JEMEHTA Bektopa, Mu 6yaeM sTO JenaTh ¢ DOMONIBIO
IporpaMMs - ) '

vckath (BX:e, BHX :HAUIIA: Ja/HET, BHX : M : HHEKC)

Kpome TOTO, Hamo NO3a6OTHTLCH, YTOGH HPH YAANCHHH SJeMeHTa
M3 CepefHHH OCTaBLIHeCH SJEMEHFH MHOXKECTBA NO-HPEXKHEMY Jexand
CIHTHEIM KycKoM, EcTeCTBEeHHHM KakKeTcsi pellleHHe MNEDEMECTHTb Bce

‘BJEMEHTHE MHOXECTBA, JeXallde npapsee yAajdeMoro, Ha OAHH 3JEMEHT

BJEBO MO BEKTOPy. DTa omepandd, oRAHAKO, SBASAETCA MaccoBofi (udcio
BHIOJHACSMHX HOPH STOM 3JeMEHTapHHX AeficTBHA ¢ BEKTOPOM 3apanee
HEH3BECTHO — OHO 3aBHCHT OT 4YHCJA NepeMeHiaeMuiXx 3JeMeHTOB). [To-
®TOMY MOCTYNHM NO-APYI'OMY — BO3bMeM HOCAefHHH (caMulif npaBmit
B BEKTOpe) 3JEMEHT MHOMKECTBA H IEPEMECTHM ero B ofpasosasuIyocd
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«[BIPKY®, 3aMeTbTe, UTO TaKOe pellleHHe BO3MOXHO TOJBKO IMOTOMY,
HTO NMOPSAOK 3JIEMEHTOB MHOXKEeCTBA B BEKTOPE He BaxeH,

ucnoanutear OrpaHAueHHOE MHOMECTBO |Ha 6ase BexTOpa
. CII: )
HauaTh paboTy

—

.

« 2. cnenaths MHOXECTBO IYCTHIM

» 3. MHOXecCTBO IycTo . t na/uer
+ 4. ecTp cBOGORHOE MecCTO ‘ t na/uer
« 5. Her cBoGommoro mecra s pa/Het
« 6. snement (Bx:e:E) npHHagieXHT MHOXKeCTBY  !Aa/Her
« 7. n06aButb snement {Bx:e:E) B MHOMXeCTBO

« 8 ymamute snemenr (Bx:e:E) H3 MHOXecTBa

. 9. B3aTh KaKoill HHGYAb 9/]eMEHT MHOXecTBa B (Bhx:e:E)

. BekaTh {(Bx:e:E, BHX: Hamm : ga/HeT, BHX : ¥ HEAEKC)
KOHuUHTB pabory

.
—
e

+ KOHCTAHTH:
« Makcuupg == 100

« TRIH: .
. HHAeKc = l..Makcunpg

. 06LeKTh: ~

.~ Momuocrs : 0. .MaKcHHA |9HCJIO 3JEMEHTOB MHOXKeCTBA
. HIGH. peaaH3anum:

. MHOXecTBO xpamnTcs “mpHKATHM” K Haualy BeKTOpa, T.e. B 9Je-
. MeHTax BeKTOpa ¢ HHAekcaMu l..Mowmsocts. Ilpw ynRaJjeunu sie-
. MeHTa B NOJYYHBIIYIOCS IWDKY NEDECTABJAECTCA SJEMEHT, 3aHHMaB-
. IUHA MeCTO C HHAEKCOM MOIHOCTb

¢ BCNOJAb3YyEMBE€ HCNOJHHTENH:
+ BEKTOD : BEKTOD 9JE€MECHTOB THNA E ¢ mHAeKcom THna HHAEKC

.

KOHel onucaHuh | —————————==== B

nporpaMma HayaTbh padoTy == BeKTOD.HauaTh pafoTy; MOWHOCTb :=
nporpaMMa CAesaTh MHOXKECTBO NYCTHIM == MOMmMHOCTb :=0
nporpaMmMa MHOXKeCTBO NYCTO ! aa/ger == (MomHoCTb = 0)
nporpaMma ecTb CBOGOAHOE MecTO :Aa/HeT == (MOMIHOCTDb <MAaKCHHJ)
mporpamMma Her ¢Bo6oAHOro Mecra ¢ Aa/Her == (MOLIHOCTb==MAaKCHHA)

nporpamma saement (BxX:e:E) npuHagjesnT MHOXKeCTBY i Ad/HET
ZaHo .
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« HONYYBTb:
. MCKaTb (BX:@e, BHX:OTBeT,H)
EKOHEI, NPOTPAMMEBL

nporpaMMa f06aBHTb SJIEMEHT (rx:e:E) B MHOXKeCTBO _
. AaHO ~ ! ecTb cBOGOJHOE MeECTO
» MOJAYIHTH:

. HcKaTh (BX:e, BHIX :HAULIH, M)
. €ciaH He HAHLIH TO .
« + MOUIHOCTD .yBEARUHTH HA 1
« o BeKTOP(MOIIHOCTD) :==¢&

«. KOHEK eciH B
EOHElL MPOrpaMmbl

nporpaMma yiamuth sneMent (BX:e!E) #3 MHOXeCTBa
« HAHO :
« MOJNYUHUTH:

. HCKaTh (BX:e, BHIX ! HAILH, o)

. €cJad HAalljH TO :

. . BekTop(#) i== BeKTOP(MOWHOCTE) o
e. o MOHHOCTD.yMEHbMUTH HA 1 '
. KOHem ecJH - :
KOHel MporpaMmb

)

nporpamMMa B3ATh KakKOM HHGYIb SJeMeHT MHOXECTBA B (suix:e: E)
. AAHO  : MHOKECTBO He HYCTO

« BONYYHTD:

P

« € :== BeKTOP(MOIIHOCTb)

« MOLIHOCTh.yMeHbMHATh Ha 1

KOHeI TpPOrpamMMul

nporpamma uckaTb (BX;e:E, Bux:uamuu:na/aer, BHIX : H ¢ HHIEKC)
« faHO : :

« MOJAYYHTh:

. muEa V ¥ & 1..MomHOCTh MOKA BeKTOP(H) 7= € BHNOJIHATH

« o HHYEro He NEJaTh )

. KOHel IHKNa

. wamau := (u % Heonp)

KOHEen NporpaMmb

HPOrpaMma KORUHTb PaGoTy == BEKTOP.KOHYHTh DaboTy



-« ¥IUH PEANH3AUAY ABJAETCHA MacCOBOH: YTOOH
. -—wsoy NTO SJEMEHT € HE NPHBAANEKHT MHOXECTBY, Haao nepebparsh
BCe SJEMEHTH MHOXecTBa. Ecm © npHHaRIEXHT MHOXKECTBY, TO 9WCiO
onepanuft SaBHCHT OT GJH3OCTH PacHONOKEHHS e K HauaJy BEKTOPa.
TaknM 00pasoM, €CIR B MHOXECTBE I SJEMEHTOB, TO NPH HOHCKE MpH-
HAANEHAWETO MHOMECTBY HVIEMEHTA MAKCHMaAbHOE UHCJO BACMEHTAps
HEX onepanufi ¢ BEKTOPOM paBHO 1, cpeanee-n/2, TIpy noucke me
NpHHAANEKAUIET0 MHOXECTBY SAEMEHTa GHCNO Onepauuil BCerha pase
Ho n. B npunoxesnsx, rfe ONpeleicHAe TPHAAANEIKHOCTH BAEMEHTA
MHOKECTBY fBJNETCH OCHOBHOA omepanwWef, a caMm MHOMECTB2 A0~
CTATOYNO BEJHKH, NPHBEAEGHHAR BHINE peaNH3alHHs MOXET OKa3aThCs
HEYAOBJIETBOPHTeNbHOA, Bes nocieRymomas 49acTs STOro paspena Jos
CBAICHA 8ajave YMEHbIUGHHT UHC/IA ONEPAUHI TPH NOHCKE SAEMEHTA
B MHOXECTBE. .

Henpepuinnas peasusauns. BHEApHb nOHCK. Hnewo Gunaproro no<
HCKa (WM DOHCKa METOJOM JEJEHHS NONONaM) NOACHAM Ha CAEAYio-
meM npHMepe: nycTh saAyMaun 1000 KakuMX-To HATYDaJbHMX SHCES —
uACa0 noMep 1, wncio momep 2, ..,, wHcHo HoMep 1000. Ilo ycnoBuam
WIPH MH HMEEM NPaBo NONPOCHTh HA3BATH JIOGOE 3aXyMaHHOE YHCAO,
nanpAmep S-e, 28-e, 976-e u ap. Hama samava— sagaua noHCKa —
{ysHaTh, €CThb JIH CPefH 3aAYMAHHWX HEKOTOpPOe KOHKPETHOE YHCAO €,
sanpumep 2718,

Ecin npo nopagoKk sagyMaHHHX 9HCEN HHYET0 He H3BECTHO H
UBCHO € MOXMET OKasaTbCa Ha moGOM MecTe, TO y HaC HeT WHHOTO
cnocoba, KpoMe Kak nepebupaTh Bee SanyMaHHHe 4HCAa (nanpumep,
HoCKeXOBATEALHO y3HaBars, l-e, 2-e, 3-e, ..., 999, 1000-e 8axyMaHHEe
WHCHA) H CMOTPeTh, He NONAAETCH MM CPEAM HHX €. DTO H €CTh No-
CleJ0BATE/bHMA MOHCK, OPH KOTOPOM B HAHXYXUIEM CiIydde NOHAKO<
Gurca sajate 1000 {Mommocts MHONeCTBa) BONIPOCOB, Ipexjie ueM
MB y3HaeM, €CTb JB TaM e,

Ecms, omuako, yenomss mrpw npeanogaraor, uro SaRyMaHHNS
HCJA yNOpaXOYEHH MO BO3PACTAHHIO, T, €. NEPBOE UHCJO MEHbLIE BTO..
0rO, BTOPOE MEHBUIE TPETHEro H T, 4., MOXKHO BectH cebs NO-IAPYroMy,
HaeM cuavaia 500-e sapyMmaHHOe UYHCAO; myCTh 5T0 X. SICHO, uTO
¥ e <C X, TO Aafbile HAfO HCKATh € CPeltu guced ¢ 1-ro mo 499-¢,
W €==2X, TO MH erQ Haliid, a €CiH € > X, TO HaA0 HCKATh CPeAH

en ¢ 50l-ro no 1000-e, Tem camuM, samap Beero OHH BONPOC, MH

0 HaliieM €, aMOO YMEHBUIHM KONHYECTBO NON03peBaEMBIX  GHCes

MuHUMYM BABOE. ClelyiOWHM BONPOCOM KOMHYECTBO NMONO3PEBae-

MOKHO yMEeHbIIHTH eme BAsOe. Hanpumep, ecanm nocne nepsoro

'0ca octamuce uncaa ¢ 501-ro no 1000-e, nago yamats 750-e wneno

8BHHTE €10 C €, nocKe wero ocTaHercs ne Goaee 250 IOAO3PERAeH

SUHOATT W T OOw
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TlockoabKy mMpH KaXJOM BORPOCE KPYT [OA03PEBAEMBIX BRB(
#aercd, T0 npuMepHo sa loga(n) (1. e. sa 10) BompocoB MH
nonajgeM Ha e, ARGO XolileM RO CHTYaUMH, KOTZa NOAO3PEBAEMH.
cen He octanock. [lociesnee o3Hawaer, IO WHCIO € MHOXKECTBY :
MaBHHIX WHCEJ He NpuHazgnexuTr. 3amersbre, 9To npu n == 1000 Gn
Huf norex 8 100 pa3 GHcrpee nocsieR0BaTeNbHOrO, a NpH n == 1000
B 50 000 paa.

To, 940 B npeAHNAYINEM PACCYKACHHH pevb LIAA O HATYPadbl
yhcaax, He oOuenb Ba)kHo. Ecam, nanpumep, sagymanm 1000 caor
HYMHO Y3HaTh, €CThb JH CPeAH HAX HEKOTOPOe KOHKPETHO® CJOBO,
MOXHO NPHMEHHTb TOT e caMuifi MeToA HejeHMs mnonoaaM, Tojm
CpaBHHBaTb Hago Gyfer He wHCNa, a caoBa (HampuMep, B andaBATH
nopsazaxe), Eauucreennoce, 9ro aeficTaureavHo Tpebyercs or THma E,-
9TO 9TO6H OH OLUI YNOPSAOYSHHHM, T. € YroGH HaA OGBEKTAMH THHA
OHaM QOMYCTHMH Omepamud <, <, ==, =>.

Hiamennm Tenepsn peaju3alHi0 MHOMECTB2 B COOTBETCTBHH C ONH
CaHHHMH BHIe HAeSMH. Bo-nepBuX, Mago ofecneydTs COXPaHEHHE HO-
PAAKA SJEMEHTOB B MHOXECTBe NpH XoGaBjieHHH H yRaNeHHH; BO-BTO-
PHX, HAO 3aMEHATH B NPOrpaMMe <€UCKaThb» NOCAENOBATeNbHEIA MOHCK
Ha OMHapHHHA,

Hausem ¢ peanmaauuy nporpaMMbi poGaBienust SAeMeHTa € B
MHOXKecTBO. Ecan e yXe NpHHaRNCKHT MHOMECTBY, TO HHYErO JeA3Th
se nHago. Ecam xe e MHOXecTBY He NpUHALJENKHAT, To HaAo uafita
MECTO ANA € MEeXKAY 9MeMEHTaMH MHOXeCTBa, T. €. NOHATh, KyRa BCTaB-
AATh ©, H CABRHYTh BCE IEMEHTH MHOXECTBZ [paBee 3ITOr0 MecTa
{(3nementat Gonpude e) BREPaBo no BekTopy (puc. 14.1),

mumnulru e :meuernl >a
f A4 N\
. s Y U ¢ A
Ol0|OIOTOTOTO oo
-
. J
‘mouNocTs

MECTO ANK &

Puc. 14.1

ITonck MecTa 1S BCTABKY € MOXKHO COBMECTHTb C OHHADHHM mHO-
ACKOM € B MHOMECTBe: eC/IH HOCAeiHee NOJAO3DERAEMOE UHCJIO OKasa-
J0ChL MeHbIE €, TO € HaAo BCTaBlATH NpaBee STOTO UHCHA; €CAH pas-
HO €, TO © NPHHANMEXKHT MHOXKECTBY; ecaH Goibmie €, TO € Haxo
BCTaB/siTh seBee, [103TOMY H3MEHHM Ha3HAYeHHe wr~==~
a uMeHHo nortpeGyeM, yrnfier -

BHINAD~ =~
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npOrpaMmMa NOGABHTH. SJEMEHT (Bx:e:E) B MHOXecTBO
. jaHo ! ecTh ¢BOGOAHOE MEGTO
« DOAYUHThL: . : .

. HCKaTh (BX:e, BHX :HallJH, He)

. ‘€CJH He HALLIH TO

. « HHEKA YV H & He..MOWHOCTH penepc nhmo.nlm’rb
+ .« .+ Bexkrop(n-+.1):= Bem‘op(u)

.. KOHen UHKJA

+ s MO{IHOCTb. yne.nnlmrb Ha: l

< . Bextop(ue)i=e . IR

. KOHeN ecam - ' n

xoHer HPOTpaMMhl

B UMK7e CABHTA SJeMeHTOB MHOXeCTBa BNPaBO CTOHUT cnoBo penepc,
910 SHQYHT, YTO MHAEKCH U3 AHANA3OHA He ., MOIIHOCTH MepeGHpaloTes
‘B .06paTHOM TNOpAAKE — CIpaBa HAJeBo, T. e. TENO. IHKJA CHAYalla Bhs
noJinsercst APH ‘B = MOIIHOCTH, 3aTeM NPH B = MOWIHOCTL — | H T. A,
nocxennHi pas — npu H == ue. Taxoh HOPANOK CHBHTa 9/IeMEHTOB He-
O6XOAHM, TaK KaK HPH nepeGope SJEMEHTOB C/€BA HANPAaBO MpPH Ne-
PeCHUIKE, HAlpHMep, SJEMEHTA € HHJACKCOM He B 9JIEMEHT € HHIEKCOM
He -4 1 cTapoe sHaueHMe 3JeMEHTa ¢ HHAeKcoM He -} 1 Giwto 6B mOTEs
PAHO, a Bejib HMEHHO €ro Hajl0 HEPeCHJIaTb B 3JEMEHT C HHAEKCOM
He 4 2.

. B nporpamMme «yAamuth», rzie SA€MEHTH MHOMECTBA HAZO CLBHIaTh
BJIeBO; Ha060pOT, HYKHO HCHOAB30BATh OOHYHHI LHKI:

BPOrpaMMa yAaJHTh SJeMeHT (BX : e : E) us MHoxecTBa
. A3HO - @
HOAYYMTH:

. HCKaTb (BX:e, BHIX :HAIJH, He)
. ecanm wamuam TO
.« + HHKA V H € He..MOWHOCTh — | BHImoaMsTh -
« « . Bexrop(u) := Bexrop(u -} 1)
« « KOHEHm UHEKJA -
« « MOIIHOCTb.yYMEHbMHTb HA 1
. KOHEeN ecaH
NOHER mporpaMMul .
Peanusyem Temepe nporpaMMy <«HCKaTh» IS GHHADHONO MOHCKa
C YUeTOM CHeJaHHHX BHIle 3aMeuaHHH.
Hecwmotpss Ha npocroTy HaeH, peannsosaTs 6uuapnuii HOHCK Ge3
omubok He Tak mpocro. IlostoMy mogofimeM k peamusanmu Godee dop<
MalbHO, 9eM OOLIMHO, H FBHO BHNHIIEM BCe HHBADHAHTH H YTBEPMAS
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{HAST TIO CcXeMe NPOEKTHPOBAHHA IHKJAA € INOMOLILI0 HHBapHaHTa. Mu -

OpHBElleM ABa BapHaHTa NpOrpaMMH 6uHapHOTO noucka. IlepBHil H3 HUX
B TOYHOCTH COOTBETCTBYET ONHCAHHOMY BHILE Npoueccy NOHCKa YHCAA
€ cpefd 3aJyMaHHHX. B COOTBeTCTBHM ¢ STHM ONHCaHHeM Yy Hac
Gyner AuanasoH a .. b HOMEpOB NOAO3DPEBaEMHX uHCen “(MHANA3OH HH<
LE€KCOB MNOAO3PEBAEMHX OSJEMEHTOR BeKTOpa). B HauajsbHmA MOMeEHT
{mo mnepsoro.sompoca) S/IEMENT ‘€ MOXKET OKasaThbeil Ha “fo6om mecre

H NOOl03DeBaeMbIMH SABJRIOTCA BCe HHIleKCH S/€MEHTOB MEOMECTBAl

a=1, b= MomHOCTD.

IMocne xaxporo Bompoca STOT AMana3OH yMEHbIIAeTCA KaK MHHHMYM
Basoe, ITpolecc saxamuMpaeTcs JRGO B MOMEHT oénapy}xemm 3JIeMeH~
Ta e, 860, eCH € MHOKECTBY He MpHHAAJNEHXHT, Koria Tolo3peBaeMbix
HHJEKCOB "He® ocTanerca (AHanasoy a .. b cramer nycTHM). Buéepem
B KayecTBe HHBaDHAHTa CJeAylolllee yTBEPKACHHE:

b>a—1n
9JIEMEHTH C MHAEKCAM# BHe Jnana3oHa a..b BHe Hojo3peHuil.

Bropas 9dCTb STOTO YTBEPXKAEHHS O3HAUAET, UTO SJEMEHTH MHOKe
CTBa, DACHOJOKEHHHE JIEBEE a, MEHbIUE €, a 9SJEMEHTH MHOXKECTBa,
pacrosioxennne npasee b, Goabiue e. C y9eTOM YROPAKOYEHHOCTH ‘9e-
MeRTOB Bektop(l), BexTop(2), ..., BEKTOP(MOIIHOCTH) ~ HHBAPHAHT
MOXHO 3aNHCaTh Tak: ot S

bz=za—1 o ' o H
(a==1 -/ Haum e> pextop(a— l)) B
(b = mMomHocTs Man e < Bextop(b -+ 1)).

nporpaMMa HckaTh (BX:e:E, BHIX:Hauau : Ba/HeT, We : HHIEKC)

. JaHo ! | sneMeHTH BekTOpa ¢ MHAEKCaMH 1. .MOUHOCTH BO3PACTAIOT
. DOJYYHTh: | He TaKOe, YTO 9JeMeHTH BEKTOpa C HHjaeKkcaMu 1..ne — 1
. | MeHbIIE €, a 3JeMEHTH C HHIEKCAMH He..MOLIHOCTb == e,
. Hauljg == (He < MOLIHOCTL H BeKTop(He) =¢e) |<=> e=M

. HalLJH == HeT
. €CJaHu MOmHOCTb=0 To nHe: =l Apave

. = 1: b := mMomuocTs | nonospeBaeM SJIEMEHTH ¢ HAAeKcaMu a..b
e « IHKA .
: « o HEB: b= a—1 4]

e v {a=1naue> Bex’rop(a — 1) n

o + o (b=MomEocts nau e < Bexrop(b -+ 1))

« « . |3neMenTH ¢ HHAZeKcaMu BHe a..b BHe nonospenuft

* . . IIOKa He Hamau M a< b |(Me HaIM K ecTh NOAO3PEBaeMbIe)
.. . BRIOJHATH )

s o ¢i=uactHoe(a b, 2); yrB: aLe<<h
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“« + o Bubop ‘ ot

e e o o mpHpe< Bexrop(c) = bi=c—1

e« + « « #Opa e==BekTop(c) =+ a:==¢; b:=¢; HauwM =xa
« + « o mpH e>BekTOp(c) = ai=c+1

« +« .+ KoHeH BHGOpa
. « EOHeH NHKAA :
« « ymB: (a=1 HAH e > BekTop(a — 1)) B
. . {a = Mownocers 4~ | mau e < Bekrop(a))

« « |oTo yTBepXieHHEe MOXHO mepenHcaTh B BHAE:

. e yrB: (a==1 1 e < sextop(l)) AR

N (1 < a < MomHOCTh B BeKTop(a—1) < e<nemép(a)) HaH
« e (a == MOWHOCTb -~ | H BeKTOp(MOmMHOCTD) < €)

« .« Hei=a
. KOHEeN ecJH
EOHEN NPOrpaMmsl -

. YcnoBde OKOHYAaHHS UMKAA <HAIIH HAA a > b» Moxuo nepedops
MYJHPOBATH B BHJE

(a=>b m e =nexrop(a)) mam.a==b + 1.

Mocne atoro mocryciaose (yTBepKAeHHE NOCKE CJOB KOHEN HKHKAR)Y

MOXHO CTpPoro (GOpMaJsHO BLIBECTH H3 HHBAapDHAHTa H YCJOBHS OKOH«
ganua (cpenafire s10).

Octanoch mpOBEpHTbH, 9TO HE3aBHCHMO OT ycuelllHocTH uaA Gesycs
MeWHOCTH HOHCKA LMK PaHO HJM NO3AHO 3aKAHUHBAETCA. ITO CleAyer
H3 TOTO, 9TO HPH KaX/[OM BHINOJHEHHH TeJa LUK/Aa JHG0 OoGHapyxH-
Baerca HCKOMH sJeMeHT, JaHGO pa3HOCTb b——a yueabmae'rcn no
kpafinelt Mepe na 1.

TpuBenenHan BHImE nporpaMma o6najzaeT TeM HEAOCTATKOM, 4TO
BHIBOA TOCTYCJIOBHA H3 HHBAPHAHTa H YCJOBHS OKOHYaHHS He sBJAeTCA
OYEeBHAHBIM, DTO BH3BAHO TeM, 4TO MH CTPOHJH NPOrpaMMy B COOT+
BETCTBHH C UNTYUTUBHbIM AAZOPUTMOM OUHADHOZ0 NOUCKQ, A TIOTOM Ibi<
TaJHCh [0Ka3aThb €€ MPaBHJBHOCTb, HCMOB3YA CXeMy NPOEKTHPOBAHHSN
IHKJAA C NOMOIIBI0 MHBapHaHTa, MOXHO. NOCTYOHTb NO-APYrOMY — OT<
Ka3aTbC OT HHTYHTHBHOIO AJIFODHTMA H CTPOHTL NpOTpaMMy, ucxods
U3 CXembl NPOEKTUPOBAHUR YUKAR C NOMOWbIO ungapuanta. B coots
BETCTBHH C 9TOH CXeMOH BHauale HAaJO BEIMHCATh HOCTYCAOBHE (KO-
HewHYIO IeJb):

BerTOp(He — 1) < e < Bex'rop(ﬂe)

/

Bro nocrycnosne, snpodem, He BHOJMHe BepHo. Hanpuwmep, ecim MHo-
JKECTBO NycTOo Hian e < Bextop (1), TO Ham Hajo moaydunTh He = I,
T4 C HHACKCOM He == 1 BooGwe He cymecrsyer, Ho noxa pac-
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CMOTPHM TOJNbKO OOWui caydafl ¢ BHIHCAHHHM Bhillle MOCTYCJAOBHEM.
Hama wueap ceflgac — npHAyMaTh oOOIlyi0 CTPaTerHio, HHBapHAaHT H

‘yeNOBHE OKOHYaHMS, KOTOpHe NPHBOAMAM GH K 3TOMY HOCTYCJIOBHIO,

O6mas cTpaTerus y Hac (HKCHpOBaHA — 9TO OMHADHHA HOHMCK, 3Ha-
unt, GyAer Kagko#-To nojospeBaeMuHil AxanasoH a..b, xoropu#t Oyaer
NpHMEPHO BABOE YMEHBLIATbCH OPH KaXKAOM BHIIOJHEHHH Tella UHKAA,
Ho Torza ¢ TOWHOCTHIO A0 0GO3HadeHufi MOXKHO HEPENHCATb HOCTYCAO-
BHE B TEPMHHAX H3MEHSIOMErocs B . WHKJAe OOBEKTa — JHaNasoHa
a,. b: '

Bextop(a) < e < Bextop(b) B a==b— L.
Jlagbile yXe IPOCTO — Temeph DOCTYCAOBHE, OYEBHAHO, pacmajaectcs
Ha MHBapHaHT ,
pexrop(a) < e < Bexrop(b) o ' .
B YCIOBHe OKOHYaHHSA
a=b~—1,
@ poJHas peaNH3alHMs C YUETOM OCOGHX CaydaeB BHIVIAAHT TakK:

nporpamma uckarb (Bx:e:E, BHX:Hawman : ga/uer, ue : HHAEKC)

. ZaHO . : | SNEMEHTH BeKTOPa ¢ HHJEKCAMH 1., MOIIHOCTB

. BO3PACTAIOT . ) :

. nonyqnu' {ue Takoe, UTO 8JEMEHTH BEKTOpa ¢ HHAeKcami 1..mwe — 1
. Iueﬂbme €, & SJACMEHTH ¢ HHIEKCAMH He..MONIHOCTH = = Q
. f| HAIAK == g <=> e & MHOXKEeCTBY ’
. m—————

« BnGoOp

+ «+ OpH MOmHOCTh =0 HAN e < BeKTOp(l) => Hei=1

« + NPR BeKTOP(MOWIHOCTL) < € => He ;= MomHOCTb 4 1
« . HHaYE =

. . YTB: MHOXeCTBO He NYCTO H

. . . BekTop(1) < e < BeKTOP(MOIHOCTD)

« «. a::=1; b:= MOWHOCTD

N nHKA

. . uHB: Bektop(a) < e < BekTOp(b)
. e . NOKa a %= b — 1 BHNOAHATL

= (a -+ b)/2; y1B: a < c<b
o . . nuﬁop

. » .« npa BekTop(c) <e => a:=¢c
.« . . + npu BekTop(c)==e => b:=¢; ai=b~1
. . « .« npm BekTOp(c) >e€ = bi=c¢
EoHel BhGopa:

s «  KOHell HAKAA
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o« e yrB: Bekrop(a) < e < Bektop(b) B b=a 41
. He i== '

+ KoOHeI BHOOpa )

« HaWJy ;== (e < MOUHOCTh H BeKTOp{He) =e)
KOHel, HporpaMmul

3abepiueHHe IHKJIa B 5TOl HporpaMme Takike obecneanBacTCd MO+
HOTOHHBIM yMeHbllieHHeM BeJHYHHH b — a.

KonngecTBo onepaunii npm OGMHapHOM MOHMCKe N0 CPaBHEHHIO C IO-
CNefOBATENLHMM COKpalaerca ¢ n go loga(n). Opnako saMmerHM, 910
npn stoM go0GapjieHHe H YAaJeHHEe 3JEMEHTa MHOXECTBA CTaHOBATCA
MacCOBHMH ONEpAlHsAMH, TPeGYOLIHMHE TOPSEKA N SJeMEeHTAPHHX Hefi-
crBuii ¢ BekropoM, Takum o6pasoM, pealu3ands MHOXKeCTBA C IO-
MOWb0 GHHapHOTO MOHCKa 3G (EeKTHBHA TOJNLKO B TOM CJydae, €C/IH
MHOXKECTBO MeHfleTcs DPefKO, a DPHHANJAEKHOCTL TOTO HJAH HHOrQ sJe-
MEHTa MHOKECTBY HauO OMNpefeNsiTh JOCTAaTOYHO uacTo. CyllecTsyloT
CCHiJIOUHBE peaJu3allii MHOXecTBa Ha 0ase BeKTOpPa, HCHOJb3YIOUHE
OHHApHHIT MOKCK M RO3BOJAIOLIHE J0GABISTh HJH YAAMATH 3JEMEHTH
He Gosee, ueM 3a Clogy(n) saeMeHTapHHIX onepaumx MH, oaHaxo,
STH peaH3aUMH paccMaTpUBaTh ue Oynem.

ButoBasi peaiausanus MHOXKecTBa 9JeMeHTOB THma 1 .. MakCHHA.
Urak, u nocnegoBaTeqbHEf, M GHHAapHBLIH NOMCK HMEOT ¥ CBOH A0~
CTOHHCTBZ H HEJOCTATKH. BHIMIDHII B CKOPOCTH NPH OHHAapHOM IOHCKe
ROCTHIHYT, 0o06pa3HO roBops, 3a CUET TOrO, 4YTO MHl <IOKEPTBOBAIH>
RoOapjecHHeM ¥ yjajieHHeM, KOTOpHie TeNepb CTalh MaccoBhiMu. Kpome
TOro, HECMOTDPSA Ha <«KePTBH®, caM. GHHapHHI IIOHCK TaKxe ocraJcs
MaccoBo# omepanueil — KoJHYECTBO REACTBHA € BEKTOPOM MNO-TpexHe-
My 3aBHCHT OT N, XOTA TEeNEPb 3Ta 3aBHCHMOCTb Jorapudmudeckas, a
He' Junefinad. EcrecTBeHHO, BO3HHKAaeT BONpPOC: a CYINECTBYET JH BO-
oflile peaim3allisi MHQXKECTB2, TPH KOTOPOi NMOHCK HE SBASETCS Mac-
coBofi onepaunuedi? M MOXHO JIH nmpH 9TOM He <«KepTBOBaTb» A00aBJe-
HHEM H ypaJieHHeM?

Ectb mo xpafinelt Mepe oAuH WacTHHHA clyda#, KOTAa Takas peaiu-
sanus He TOJBKO CYIIECTBYET, HO H OYEBHAHA, — 3TO Cayyalfl, Koria
MHCJIO 3HaYeHHH THHa E HEBENHKN, H 9TO YHCIO MOXHO HCHOJb3OBAThL

B KauecTBe Makcuui. Hampumep, ecam E = 1 .. MakCHHA, TO MOXHO .

peau30BaTh MHOXeCTBO sJeMeHTOB Tuna E Ha Gase BekTopa 3saementos
THIA Ja/HeT ¢ HHieKcoM THMA | .. MakcHWHA (T. e. C HHAeKcoM THna E),
DPOCTO 3aMOMHHAs B KaXKAON KOMIOHEHTE BEeKTOpa, NPHHANJIEKHT HIH
HET COOTBETCTBYIOIIKH 9/eMEHT MHOMKeCTBY:

BeKTOp(H) == fa <=~ 3JEMEHT M NDPHHAAJEKHUT MHOXKECTBY.

. B oToii peasnsauuM sneMeHTH BeKTOpa MOTYT NDHHHMATbL JHIIb
OHO M3 ABYX SHAYCHHUA —— Aa HJH HET, DTH SJEMEHTH YacTO Ha3hHBaloR
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Guramuy {or anra. binary digit— nsomunas uudpa), a peanHsanuio
B nefioM — 6uro60d,

UCHOAHUTENb MHOKECTBO |sjaeMeHTOB THOZ l..MaKCHHA Ha 6a3e BeKTOpa
. CH:

.
—
.

Hauath paboTy
. CAe/IaTh MHOMKECTBO .NYCTHM :
MHOXECTBO NYCTO tna/aer
sjeMeHT (BX:e:E) npHHaAJexHT MHOXKECTBY :Aa3/Her
n06aButb anement (BX:e:E) B MHOKecTBO

yAaautk sneMment {Bx:e:E) na mHoxectsa

B3ATh KaKOH HHGYAb SJEMEHT MHOXeCTBa B (BHX:e: E)
KOHUNTbL paboTy

ONO G R WP

. A\
. HOHCTaHTH!
. Maxkcung = 100

. THIH:

. E=1..Makcnug

. HCHOAb3yeMHe HCNOJHHTEAU:

. BEKTOp : BEKTOp 8JEMEHTOB THNA najaer ¢ uAfekcom tuma E

. HACH peanHsaANHH:
. BEKTOP(H) = Jla <=> H € MHOXECTBY

KOHER OMECAHHMA | — — e e m e e e e -

nporpaMma Hayath pabory ===

BeKTOpP.HayaTb PaGoTy; CHeJaTb MHOIKECTBO NYCTHM
nporpaMma cfesaThb MHOJXKECTBO NYCTHIM

. AaHo H

« DOAYYHTH!

. KA V n < E Bunoanars

+ . BeKTOp(H) := Her

. KOHel HHKJA _
KOHEL NporpaMmMH .

nporpaMma MHOXECTBO IYCTO : Ad/HeT

. JaHO :

- HOAYYHTD!

« -Hamgmp = Her

» RHEA V » = E poka He HAWJIH BHNOJHATHL
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e o HANJH = (Bex'rop(u) == na)
s KOHEI HHKJA

» OTBET := He HAUIJM

KOHel HPOTPAMMH .

nporpamMma sjeMeHT (gX:e:E) NpuHaniexuT MHOIKECTBY : Aa/HeT ===

(Bextop(e) = ma)
nporpamMma Io6aBuTh 9JieMeHT (BX:e:E) B MHOXKecTBO ==

. pextop(e) :== ma
mporpaMma yAajauTh sAeMeHT (BX:e:E) u3 MHOXKecTBa ===

BekTOp(e) 1= Her.

nporpaMma B3ATb Kakofl HHOYAb SJeMeHT MHoxecTsa B (swx:e:E)
« AaHO ! MHOXecTBO He HYCTO

‘o MOJYUYHTD:

. mm—— e -
« ORKJ V e = E noxa sextop(e) = HeT BHNOMHATE

s + HHYETO He AeAaTh

» KOHell 1HKIA

«  y1B: .BexTOp(e) = na

+ YAQJATD 3JIeMEeHT (BX :€) H3 MHOXKECTBA

KOHEI mpOTpPaAMMH / -

nporpaMma KOHYHTH DaGOTy === BEKTOD.KOHUHTb paGoTy
KOHEI HCNOJMHATE!S | amems=maaasccocsoea=as s ===

B oroft peanusauWk MaCCOBHIMH - WBASIOTCH ONEPalHd <«CAEJATH
IYCTHM», «MHOXKECTBO MNYCTO» H <B3fTb». AHANH3 NYCTOTH MHOXeE-
C1Ba JIErKO CHeNaTbh He MaccoBOf “onepauuefl, eciii BBECTH MNIOGANbHEI
O6beKT «MOIMHOCTbS M HCHOJB30BaTh €ro AJA XPaHeHAS GHCAR SJe-
MEHTOB B MHOXECTBE AHANOTHYHO TOMY, KaK 3TO GHUIO CHeNaHO B IO
cAenoBaTeJbHOM H GuHapHOM mnoHcKe, Onepauuio <B3IsiTb» MOXKHO CHe-
J71aTb HE MacCOBOf, - €CIM HCHOJb30BaTh elle OAHH BEKTOP .CCHUIOK C
HHzekcaMH oT 0 X0 MAaKCHHJ, C IOMOIIBIO STOTO BeKTOpa OOBEXUHHTH
BEMEHTH MHOXECTBA B KOJBIO, HAUMHAIOIIEECH CO CAyXKeGHOro sJje-
MeHTa HmJI = 0, ¥ npu jgobasieHHH/yAaJIeHHH SJEMEHTOB A MHOXECTBa
BKJIIOYATh/HCKJII09aTh HX H3 3TOTO KOJblla TaK Xe, KaK MH 0cBOGOXKTa-
Jn/3aXBATHIBAAH CBOGOAHOE MECTO B CCHJIOYHOR peasusamun JI1-cou«
cka, Onepamusi «CAZEMaTb MHOXKECTBO NYCTHIM®» N[O CYTH peajH3aluu
SIBISeTCA MaccoBOf, HO OGHYHO OHa JOCTATOYHO PEfKa, H €e Macco«
BOCTbIO MOXHO npenefpedn.

IonuepkreM emie pa3s, ato GHTOBas peanusailus MHOKECTBa 9Jie-

mentos THna E mpumeHuMa TOJMBKO B clydasx, KOTAa 3HaueHHs THOA E -

MOXHO HCIOJIb30BaTh B KaueCTBe HMHICKCOB HEKOTOPOTo BekTopa (T. €.
¥orza tHn E sBAserca oTpesKoM M nepeqncaeneM), Ho ecmn ym
OHTOBYI0 pea/M3aLMIO §AANOCH NPHMEHHTB, TO .quaBJleHue/ynanenua

-14. TPH CNIOCOBA PEAJIM3ALIMH MHOJXECTBA 223'

B aHaJi3 NPHHANJICKHOCTH SJEMEHTa MHOXECTBY B Hedl NpOBOAATCH
8a OIHY OHNEPanmi0 ¢ BEKTOPOM — BPSIA JH STOT DPe3yJbTaT MOXKHO
npessoiitul

Xeumpopanne, Hrak, noxa uro Hama uewa—noncx, He SIBJSIO«
HiBAca MaccoBoil omepauMed, — B 00HieM cJlyuae OCTanacb HEMOCTHI+
HyTol. BemoMunM camoe HauaJIo — HENPEPLIBHYIO PEaNH3anHlo MHOXe-<
cTBa Ha Ga3se BeKTOpa (NOCAEROBAaTEJbHHI MOHCK), Mul rosopuin, 4To
OCHOBHOE OTJIHUME 9TOfi peaNU3amuH COCTOHT B TOM, 4TO HAM NPHXO-
JHTCS UCKQTb SJEMEHT € B BEKTOpE, B TO BPeMs Kak NpH DealHsalusix
CTeKa, OvepeAH, JAeKa, TOCIEAOBATENbHOCTH HHAEKC NOCTYIHOTO 3Jes
MeHTa CTPYKTYpH (T. €. HHAEKC BEPHIHHH CTeKa, Hauaja odYepenH, Ha«
vala WAH KOHNA AeKa, OUepelHOro 2JeMeHTa NOCHeAOBATENbHOCTH)

A——-\E

[ 1 2 3 L p-1
Puc. 14.2

npedonpedesern camol crpyxkrypod. Bor ecam On 1O 3JNEMEHTY MHO«
XecTBa MOXHO OHJIO  cpa3y yKasaTh HHAEKC KOMIIOHEHTH BEKTOpa,
rae oToT 3sseMeHT JexHT! Beap Aaa pelleHHs HMEHHO STOH 3ajaux
MH BBeJH NPOTPAMMy €HCKaTb». YBH, TaKOE BO3MOXHO TOALKO B TOM
ciyyae, eClM YHCAO Pas3/HUHHX 3HaueHnit THoa E paBHO KOJHYeCTBY
3JIEMEHTOB B HEKOTOPOM BeKTOpe -— Torla 3HadenHa tuna E moxno (ne
Kpafieif Mepe TEOPETHUECKH) B3aHMHO OLHO3HAYHO OTOOGPA3HTh HAa MHO-

 JKECTBO HHAEKCOB, a B KOMIOHEHTaX BEKTOPA XPaHUTh HHPOPMIUUIO

O TOM, HPUHANJIEKHT COOTBETCTBYIOIlee sHaueHHe THNa E MHOXeCTBY
HAH HeT. DTO H ecTb OHTOBas peajnsalHs MHOxecTBa (B HmpHMEpe
BHIlIe OTOGPaKeHHe GRHJIO TOXAECTBEHHHIM),

Kakosa, OfHaKo, KOHEYHast LeJb, T. € PajH Hero MH H30eraeM.
MaccoBHX. onepanuit npa noucke? OueBHEAHO, 9TO CKOPOCTb BHIOJHE<
HHg pporpaMM mnpH pabore C AOCTaTOYHO - GOJBIIMMH MHOMXKECTBAMH,
Ho pas ROCTHXEHHS BHICOKOA CKOPOCTH BOBCe He 06s13aTeNbHO, 9TOGL
NOHCK 8Ce20a BHOOJHSAJCA OHCTPO; AOCTATO4HO, ecin oH Oyxer Ghicr-
PHM nourd ecezda, T. e. HaL0 HHTEPECOBATHCA KOJHUSCTBOM onepauuit
He B HaHXyAuUleM, a. B HEKOTOPOM THUNHYHOM ciydae. A Torza MOXHQO
BOCHO/B30BaThC HAeell 06 OTOGpaXeHMH 3Hauehuit THna E Ha MHO<
XKEeCTBO HHJEKCOB, He TpeGys B3aHMHOH ONHO3HAYHOCTH OTOOpaiKeHHI,

Paccmotpum Ha npocrefilieM npumepe, Kak Takoe oTOGpakeHue,
HasmBaeMoe Xew-(hynkyued, MOMKET yCKODHTb PaloTy ¢ MHOMECTBOM,
- Ilyets h: E—Q ,; p— 1 oro6paxenne MHOXeCTBa 3HaYeHHH THRa
E na Muomectso u3 p saementos 0, 1, 2, ..., p—1 (puc. 142).
Beprukanpnume nomockt Bag ToukaMu 0, 1, 2, v,y P—1 usoépa)xaxo-g
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MHOXCCTBA-CIOR h"(O), h-l(l), h-1(2), ..., h-!(p—1) coorser-

CTBEHHO.
HaHOMHHM, YTO HCIOJHHTENb «MHOXECTBO sjeMeHTOB THHA Es» MO~
ACJIADYET KOHeYHOoe IOXMHOXeCTBO M MHOXectTBa sHaueHuii Tuma E.

-2 : S {.c
. RE .
B . ¥ h
0 1 /2 3 . seae p-1
“Prc. 14.3

INpeanonoxnM, uTo M COCTOHT M3 TpeXx SjieMeHTOB a, b, ¢ B 4TO B
KaX/OM BeDTHKAJbHOM CJIoe JIeXKHT He G60Jee OLHOrO siaeMenTa M
{puc. 14.3). Torna MOXKHO NPHMEHUTb HIEH OHTOBON peatH3aNHH — BBe-
AeM BeKTOp «OHT» 2JIEMEHTOB <THOA <JAA/HET> ¢ MHASKCOM = THOA

’-C- e ] ‘ ' .G
b soe ®
o 1 2 3 see p-1 '
enT: [ Ra. I Het | pa | wer | oo | aa '}
Prc. 144

D.op—1-m 'sahnn‘xeu B SAEMEHTH 9TOrO Bex'ropa Ra, eclH B o€

HAx s.ﬂemeumu ecTb TouKa m3 M, B Her B’ npomnnou cayuae
{pac 14.4). o

- Tiyere Tenepb Haz0 ‘ONpeReNHTb, NPHHAMJCKAT /¥ SAEMeHT € THna
E M;HO)KECTBY M. MoxHo peficTBOBaTh TaK: BHUMCAMM i = h(e) u mo-

- cMoTpHM, deMy. passo Out(i). Ecam Gur(i) = mer, To snemenT e 3aBes

howo He mpuHapiexur M (Tak Kak B caoe Han i omementoB M mer),

-a .e . =<
b | LN 2 : [
° 1 2 3 ese g

’iv‘rn|‘ Aa- | ver | na | ver | eee T aa |

Puc. 14.5

Ectn xe 6ur(i) = na, To npo e HHYero CKasarh ﬂem,sa—nyxma n0+
ponauTeabHas HadopMauus. Hampumep, ecnm h(e)==2, 10 e Moxer
cosnagaTh ¢ b, a Moxer u ne cosmagars (puc. 14.5),
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TTocKONbKY ME HPEANOJIOKHJH, 9TO B KaXJOM BEPTHKAJbHOM CJIo@
mexut He Gosee opHOro sieMenra M, To mAsf 3ajaHHs STOR JOMOJHH-
TenbHOR HH(pOpMANHH JAOCTAaTOYHO BBECTH eme OJHH BEKTOp <«HH(»
snementos TEna E-—ecan cnoi Ham i comepxkur Touky m&E M, 1O
ard (i) = m (puc, 14.6). '

@ -
B LN ]

[¢ ] 1 2 3 L Y p-t
sure | #a | ver | aa | wer | esee | aa }
wigr | a | v f_eee_J ¢ |

v Puc. 14.6

Hrak, ecin cyxenne h Ha M He cknemBaer TOUYEK, TO
e e M <= 6nr(h(e)) = na r und(h(e)) =e.

Clief0BaTeIbHO, YHCAO ONepalMlt MPH NOHCKe He 3aBHCHT OT YHCAA
9IeMeHTOB B M., ‘

Ha npaxtuke, oxHako, h d¢uxcupyercs sapaﬂee, a MHoxecTBo M
MeHsieTcl B mpolecce pa60Tb;. ITosToMy rapaHTHPOBATh HHBLEKTHB«
HOCTb OrpaHHYeHHs h mHa M HeJb3s — B HEKOTOPHX CIOAX MOMET OKa<
saTbcn Gosee omgnoro siementa M. Hampumep, amn h, de M moxer
okasatbes, uto h(b)=h(d)=2, Uro samucars B und(2) B STOM
cayuae {puc. 14.7)?

i «d -6 .
[¢] 1 2 3 seo p-1

Gurs| aa [ rer | na [ wer | eee | aa |

vor | a | | 2 | [_eee_| c |
Puc. 14.7

Xotenocp 6 Samucats B mup'(2) onHoBpeMerso b u d, HO sTO
HEBO3MOXHO — SJIGMEHT BEKTOPa <HH(® MOXKET XPAHHTh TOJBKO OJHO
ayauenwe THna E. BHXom W3 STOH CHTYyalHR COCTOMT B TOM, GTOGH
BMecTo BEKTOpa «HH(}» sieMeHToB THHa E HCIO/NB30BATH BEKTOP WHO-
xecrs snementos THma E (puc. 14.8), Bexrtop «GuT» mpu stoM eras
HOBHTCA HEHYJXXHHM, TaK KaK PO MHOMKECTBO MOMHO ysna'rb, nycro
OHO HJIH HeT,

8 A, I, Kywnnperko, [, B, JleGeaea



298 T 8. CTPYKTYPH JAHHBHIX U MX PEANH3ALMU

Hneio xemnpoBanus MOXKHO DOSCHHTh Ha MpHMepe 6u6roTeyHoro’
garanora. Ilycrb y Rac ecTb HEKOTOpoe MHONKECTBO KHAT (a2 ToduHee,
ONHCHBAOIEX WX KapTOuek) H HAM HaCTO UNPHXOAUTCH YSHABATH, €CTh
B STOM MHOXECTBE HEKOTODas KOHKperHas kHEra #uA mer. [Ipocreil«
ilee pellefHe COCTOHT B TOM, UTOGH CJOXKHTb BCE KAPTOUKH B IPOH3<
BOJIBHOM IOpSIKe, @ OPH NOHCKE KOHKPETHON KHHIH. nepebupath HX
Bce ApYr sa apyroM. dTo u OyAer HenpephiBHad peajH3alus C TO-
CIEOBATEJBHHM NOHCKOM. BTOpOe pelieHHe COCTOMT B TOM, 9YTOGH
PacnoNOXHTL KapPTOUKH B andaBHTHOM HOPSAKE ¥ HCKaTh KOHKDETHYIO
KHATY METOXOM JEJeHHs NONoJaM TaK, KaK ONUCaHO B pasjeie 0po

<
Y | vy )
. < o s “
1 2 3 ehe o~
-
=1 D ess L=
Pac. 148

OUHapHR MOMCK. MOXHO, OJHAaKO, PacCMOTPeTh KaKylo-HHOYyAb ¢(yHKs
UMI0O Ha MHOXeCTBe TaKHX KapTOueK, HaupEMep CONOCTaBHTb KaXAoh
KapTouke Hepsylo GYKBy HA3BaHHfl KHHTH (3TO M €CThb Xell-GyHKUu:),
a caMH KAPTOYKH pAa3JiOXKHTb IO OTAEIbHHM SINHKAM — B OAMH SIIHK
IOJIOXKHTh BCe KapTOYKH, HaudHaoimuecs ¢ A, B gapyroii—e b u T, &,

Toria npu ROHCKe KHHMM MOXKHO MOCMOTPeTh Ha M€PBYI OYKBY ee
Ha3Baunus, B3ATb COOTBETCTBYIOLIIMH #IIMK H HCKAaTh TORBKG B HeM, i
(HasBanue «XemmnpoBaHHe» — OT aHryufickoro riaroja hash — pacces §

KaTb, pacceHBaTh, paspesaTh, pasfuBaThb — KaK pas H O3HauaeT TaKoe

pasénemle MHOXeCTBa Ha 9acCTH, COOTBETCTBYIOLIHE SHAYEHHSM «pac-‘

cenBawolleil» GHYHKIHH.)

3aMerbTe, 4TO (AKTHYECKH NOJYyIHJach ONATh Ta JKe 3ajaua —s
Hajo HaWTH KOHKPETHYI0O KapTOUKy B HEKOTOpOM HX MHoxectse, Of.
HAKO MOXHO HalesThCs, UTO <IOJLO3PEBAEMHX» KapTOueK craio B 30 §

(uucao sHaueHuH Xeul-QYHKIHH) pa3 MeHbiie, DTy HOBYIO 8ajauy MO«
HCKa B MEHbHIEM MHOXKECTBE MOXKHO pellaTh JMOGHM 06pasoM — mocJe-
AOBaTeJbHLEIM nepeGopoM BceX KapTouek B sAIHKE, YNOPsAJZOYCHHEM

KapTouek B andaBHTHOM NOpAAKE H OHHADHHM NOHCKOM JHOO OnATh }

XCINHPOBaHHEM. Tlocnennee O3Ha4Yaetr, 4YTO HAJAO0 NPHAyMaTh KaKylo-Tg

HOBYIO XeM-(YHKOWIO, HAODPHMED COMOCTABHTb KaXAOH KapPTOuke BTOs

pyio OYKBY Ha3BaHHs HJIH DepBYI0 OyKBY (aMHAHM aBTOpPa HJIH YHCIO
6yxB B Ha3BaHHW H T. N, PasTOPOAHTH FIIHK HA OTAEJCHHA, COOTBET
CTBYIOIUHE 3HAY€HHAM BHOpaHHOR Xew-QYHKUUH, .H DA3JIOKHTD Kap
TOYKH COOTBETCTBYIQWMM 00pa3oM,
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OG6parture BHMMAHHE, YTO OPH NPAMEHEHMH Xeml-DYHKHHE MOXHO
JHWb HaleaTbCA HA yMeHbIICHH WYACAA nNOXO3PEBAaCMHX KAPTOUCH,
Sta HaZexAH Ga3HPYIOTCH Ha NpPeNNOJOXKEeHHH, UTO eC/IH PasbHTh gaHe
HO® KOHKDETHO® MHOXECTBO KapTOYeK B COOTBOTCTBHH €O SHAYeHHAMN
JaHHOH KOHKDeTHOH Xel-QYHKUHH, TO B KaXAOM HIKHKe KapTouek
OKaxeTCs NpuMepHO nopoBHy, Takum o06pasoM, s(PeKTHBHOCTb XellHs
POBaHHS 1eJUKOM 3aBHCHT OT TOro, CKOJib DAPHOMEPHO AAaNMHAR Xelli

~ ¢ynkuus pasGuBaeT JaHHOe MHOXECTBO. B HauxymmeMm egywae (Has

TpHMep, ec/H KapTOTeKa CONEPKHT JaHHHE TOJNbKO O KHHTaX, HadH«
HalOHuXCcs €o ¢I0B «K BOMPOCY © 4,.») Bce KapTOUKH MOTYT HONACTH
B onuH sHE (¢ Gyxpoi K} m xemmnposanue HH 4 fory ma olneramr
Hamy sajady, TeM He MeHee, Kak NoKasHpaer npaMep OubaHoTewHHIX
KaTaJjoroB, €CAH Xeil-PyHKHHSA ROCTATOYHO XOpOla, TO NPHMEHEHHO
XelTNPOBAHHS NO3SBOJIAET BO MHOTO Pa3 NOBHCHTb CKODOCTb NOHCKA,

BepueMcst Terepp Ha Gonee (GOPMAibHHS, NPOrPAMMHCTCKHE DPelbe
cH, Ilyers Bmestca xem-Qymkuua ht E—+0 (, p— I, npurAMaomas
P DPAas/HYHHX SHaueHH} OT 0 10 p-»1, OnHcaHHHA BHING MeXaHAIM
XeIIHPOBAHHSA O3HAUAET, 9TO NPH OXHOKPATHOM UPHMEHEHHA XeHI-yHK<
OHM MHOMecTBO M saementos tHna E pasGusaercs ma p moamuod
JKEeCTB:

Mi={e@M:h(e)mi), 1m0, 1,2 .0, p—1,

HOc/ie 9ero Bce onepamueE Hafk M CBOAATCA K ONepanusM HAJ COOT«
BercTByiomuM M, HeficTeuTe/ bHO, B COOTBETCTBHH ¢ ONmpeReleHHeM My,

eezM#e’ethm,

noBaBiieHde SJeMEHTa € B MHOXKECTBO M osHagaer, 4TO 6 Hafo jo6as
BUTh B Mpey H T. A. COOTBeTCTBYIOINAA peasH3allld MHOXKeCTBA HA
Gaae p MHOXECTB BHINVIAJHT CJACAYOUHMM 06pa3oMy

HCOOJHATE b Orpaﬂmem{oe MHOXeCTBO |Ha Gase P MHOXeCTB
« CII:

-
-
.

Ha4aTb pabory

. oieMenT (BX :e!E) npuHAi/eRHT MHOXKeCTBY  IAA/Het
no6asuTh SiaemeHT (8X!e!E) B MHOKecTBO

. yaannTh oiemeHT (BXxies E} ua MHOXKecTBa

. B3ATH Kaxod HHOYAb 9JeMeHT MHOXKecTBa B (BHX:e!E)
nekats Hemycroe (BHX { HallJH } nafuer, n! Homep)

« — h (sx1e¢): HoMep | xem-pynKuis

+ 10, xonyurp paGory

+ 2. cHEAATH MHOXECTBO IYCTHM
« 3. MHOXECTBO NyCcTO . 1na/aer
+ 4. ectb cBoGogHOe MecTo 1na/uer
. B. HeT cBOGOAHOrO MecTa 1na/net
6
7

.
] ©
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+ KOHCTAHRTHI}
. p=1019

o THROBL
o« HomMep==0,.p—1

e HCROJb3yeMbie HCHOJHHTENH:
. p muoxectB (IIM)

. HAeH peanmsanmu:
. e & MHOXeCTBY <> e & MM.meoxectBo ¢ HoMepoM (h{e))

EOHEI{ OMHCAHEAR | ~— e m e e e e e e

nporpamMma Hadath paory == [IM.nauats paGory
nporpamMma ciesaTh MHOXKECTBO NYCTHIM

. namo . I o

» NOAYYHTDH?

. maga V n € HoMep BHNOJHATH

. o JIIM.cmesaTh MHOXKeCTBO {BX:1n) HYCTHM

. KOHell IHKJa

EKoHell IporpaMmal

‘mporpaMMa MHOXKECTBO HYCTO ! Ba/mer
. JaHo : ’
"« MOAYTHTH!

. HCKaTb HemycToe (BHIX  HAILER, 1)
, OTBET ;== He HamIHX
KoHen UIpOTPaMMK

\

nporpaMma ecTh CBOGOAHOE MeCTO: a/Her ==
, TIM.ecTp cBOGORHOE MecCTO

EpOrpaMMa HeT CBOGOLHOrO MecTa : Ad/Her === 4
TIM.neT CBOGONHOIO MecTa
nporpaMMa sieMent {(8x1e:E) npunapjexHT MROKECTBY i Ra/HET ===

TIM.sneMeHT (BX :e) NpUHAJJEIKHT MHOXKECTBY (nx.h(e))

mporpaMMa A0GaBHTh SjeMeHT (BX:e:E) B MHOXecTBO ==

: ITM.noGaBuTh sieMent (BX :€) B MHOXecTBO (BX :h(e))

nporpamma yAajuTh 9JeMeHT (BX :e:E) na MuoxMecTBa ==
[M.ynammts oxeMent (BX:e) H3 MHOMeCTBa (BX :h{e})

nporpamma B3ATb Kakofl HMOYAb sJ€MERT MHOXeCTBA B (eux:e: E)
-« ABHO MHOXECTBO HeE HyCTO
» nonyllul'bx
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. HCKaTh HemycToe (BHIX :HAILIH, n)

. yTB: HallH

« IIM.B3aTe KaKkof HHOYAb SJIeMEHT MHOKECTBAa (BX:n) B (BHX:e)
KOHEI[ MPOrpaMmul

nporpaMma HCKaTh HenycToe (BHIX :HAIUJHM : [2/HET, N : HOMep)
. XaHO :
+ NOAYIHTD:

. mEka V n < noMep moka IIM.MHOXeCTBO (BX :n) mycTO BHIMOJHATSH
« « HHYEro He ReAaTh

« KOHeH DHERA )

. Hamad := (n 7= Beonp)

KOHEl HPOrpaMMbl -

nporpamMma KOHUYHTL pabory === [IM.koxuutbh paboty
KOHEI HCITOMHATEMS | = am m o o v e o o v e s e 2 0 0 ot e 2 o

Peajnsaumio Xel-GYHKIAH, NOCKOABKY OHA SaBHCHT OT HMPH/IOMNKes
mnf, M onyckaeM. 3aMeTHM J/Hmb, YTO OYeHb YACTO Xell-byHKuHs
umeer BuR h(e) = f(e)mod p, rae p ~~npocroe, a f{e) ¢pyskums c ue-
JpiMH sHavyeHMAMH, THOMURLIMH DpaMepaMH f aBAMIOTCA QYHKUHH <«Cym-
Ma uupp uHcIa € HAM «caMO YHCHO e» (Aas E == Z), <nepBufi cum-
BOJI», «YHCJAO CHMBOJIOB®, «CyMMa KOJOB CHMBOJIOBY (mns E == nocae«
JNOBATEABHOCTh S/IEMEHTOB THIA CHMBOA) H AP,

OYHKLHS <«CyMMa KOIOB CHMBOJIOB® Ha MHOKECTBe MNOCJEN0BATENBEOCTER
6yks ¢paHuysckoro aadasura onucawa y JI. H., Toacroro (Bo#ina u MHD,
ToM 3, XIX):

«...[Ibepy OBIJIO OTKPHTO OOHHM u3 ODaTheB-MAaCOHOB CJAeRYiollee, BLIBEAeHs
woe H3 Anokajauncuca HoamHa BorocnoBa, npopouecTso oTHocHTeAbHo Hanagsy
qIeoHa. i

B Anokanuncuce, TriaBe Tpunanuama, CTHXe BOCEeMHalI[aTOM CKAa3aHO
«31e MyLpoCTb €CTb; HXe HMaThb YM JAA HOYTeT WACAO 3BepHHO: uHCia0 6o
YesoBedeCKO eCTh H WHC/O €ro WeCTHCOT IMIeCThAECAT HISCThb®. :

MU gTofi xe raaBHl B cTuXe NaToM: «HM aaHnl Ohimia eMy ycTa rJaaroJjioia
BeJaMKa H XyJbHA; H JAaHa 6Hc‘l'b\eld}' 06/1aCTb TBODHTH Mecsl 9eTalpe — JHes
CATh ABA».

®parnysckne OYKBH, NOROGHO eBpeficKoMy WHcHo-H306paxeHHIO, Mo KOTOs

‘PoMy mepBBIMH . fecATbIO OyKBaMu 0003HAUalOTCA eAHHHDB, & HPONHME — ey

CATKH, HMEKT chaeayiolliee 3HAYeHHE: .
abcdefghiklmnop
1234567891020 30 40 50 60
gqrst u v wx z

70 80 90 100 110 120 130 140 150 160

Hanncas nmo sToll as6yxe nudpamm ciaosa L’mpereur Napoleon, -Buixozsm, Mo
€yMMa STHX uHCeX DaBHa 666-TH H uTo mosromy Hamoneon ecTb ToT 8Beys,
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© KOTOpOM npejickasano B Amokaauncuce, Kpome Ttoro, nanucap no stoft asGyke
cnoa quarinte deux, To ecThb Dpesesn, KOTOpPH# OulA LOJNOKEH 3BEPIO raaronaTa
BeJMNA M XYJAbH3, CyMMa 3THX uHces, H3ofpaxawounx quarante deux, onarts
paBHa 666-TH, HS uYero BLIXOZMT, 4YTO Npeaen BaacTh HanoaeoHa HACTYOHA B
i812-M roay, B KotopoM ¢PARIYSCKOMY HMIEPATOPY MHAYAC 42 roAs».

Usnoxenne COGCTBEHHO XEIIHPOBAHHA HA 9TOM SaKaHYHBAETCH,
B mporpaMMHpOBauWH JOBOJBHO 9aCTO MaRCHMAJbHO® YHCJIO SJEMeHs
TOB HMHUTHpYeMOTro MHoxecTBa M Menbme p, TakuM o6pasom, npw
HOCTaTOYHO XOpollleii Xeuml-pyHKHHH Kaxjaoe M3 goaMHOxects M; co«
HEPXKUT OOHYHO HE Gojiee OLHOrO 3JEMEHTAa M NOHCK SJEMEHTA B MHOS

| JKECTBe OCylecTBisercs MrHOBeHHO HE3aBHCHMO OT cnocoba peajusas

UuH MHOXKeCTB M.

a5 saBepiieHHsi Xell-pealin3alliH MHOKECTBA OCTAAOCh PeajiH3o~
BaTb HcmoyuuTens «p MHoxectB ([IM)» wa Gase oamoro BekToOpa,
Peannsanmio nposeaeM CCHIICUHBIM o6pasomM. B cooTsercTBuR ¢ Ages*
MH TNpeAHAYUIero pasfieda STO SHa4HT, 4T0 y Hac Gymer p -+ 1 Tpaek-
TOPHR — IO ONHOR HA KaXKACE MHOKECTBO K ORHAa AJA CBOGOAHOIO
mecra, TpaekTopus n-ro MHOXecTBa OyfeT HauMHATLCH C HHIEKCA n
{HEA STOTO MHOKECTBA), TPAEKTOPHs «CBoGOAHOE MecTo» OyAeT HauM«
HaTbes € HHJekca p (HHA cBoGoaHOro Mecra). BHyTpE KaXAOro ore
HlebHOTO MHOXecTBa OyAeM XPaHHTb 8JeMeHTH HEYNOPAROYEHHHMH R
HCHOJIb30BaTh NMOCHAEA08ATENbHH NOHCK:

Hcnoannreas p MHoxkecT (IIM) | orpanuYeHHLX 8 COBOKYNHOCTH
. CII:
. HauaTe paboTy

—

e 2. crenath MHOXKECTBO (BX !11:HOMEP) NYCTHM
‘e~ 8. MHOXKeCTBO {BX :N:HOMEp) MyCTO :ma/ner
4, ecTb CBOOOJHOE MeCTO :pajaer

5. net ceofopHOro Mecra

6. sneMeHT (BX : &) IPHHAJMEKHT MHOXKECTBY (BX : 11 HOMEp) :Aa/HET
» 7. noGasuth saeMeHT (Bx:e:E) B MROXKecTBO (BX :n:HOMep)

8. ynanuth siement (Bx:e:E) u3s MHokecTBa (BX :n:HOMep)

9. BagTh Kakofi HMOYAL 9/JeMeHT MHOXecTBa (BX:n) B (Bhix:e:E
— uckath (Bx:e:E, n:xoMep, BHX :HAmJIM : Ja/HET, yKa3aTeab)
— cBasats {(BXx :HIl, V2 ungexc)
« — 8axBaTUTb MecTo (BHX :H :urAekc)
« — ocBoGoauTh Mecto {Bx iU :uHgexc)
« 10. xonunts pabory

e KOHCTAHTH!
. P == 1019
» Maxcuig=p -+ 1000

o THIED

3

taa/der 3
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« HHZekc =0, ,MaKcHHJ

e HOMep ==0,.p—1

° ’ i

« HCNOAB3YEMHNE HCIOJHHTEJNH] '

« nHdopmauns: Bexrop E(p -+ 1. <MaKCHHI)

«  @cienyomu i BEKTOp HHAGKC (unnexc)

« ofbo3nauenns;

« HHUJ CBOGOXHOTO MecTa == p

.

. HIEH PeaNH3ANHH! .

« Kaxpoe cocrosnne mexropa "@cresyouui* onpenease?

+ OToGpameHue f MHOMKeCTBA HHAEKCOB B cels:

. : f: 1 > @cnexyomuti(n).

« Mu peanusyem “p muoXKecTB” Tak, uTo B KaMANE MOMOHT BpeMenn
+ OTOoGpaikeHne f B3aHMHO OJHOSHAYHO W HMeeT POBHO p + 1 Tpaeke
« Topun. MHOXECTBO © HOMEPOM n onpefensercs TpaekTopuel, npo»
+ Xopmmeil uyepes TOURY n (HUA STOro Mmoxectsa). Kampo#t Touge {

e 9TOR TPAEKTODHH KpPOM®. TOUKK Il OTBEUAST SJEMEHT MHOXECTBA,

. Jexamud B madopmauns(l).
KOHeI, ONMHCAHMA | - e ————— e e ————

nporpamMma HauaTb paGoTy

« AaHO ¢ MakCHHA > p )
« MOXYYHTD; | TPAaeKTOPHSI KAXKIOTO MHOSKECTBA COCTOMT W3 TOUKH HH
. | TPaeKTOpHS cBOGOAHOE MecTO== -

HHJ cBOGOAHOrO MecTa «s MAKCHHJ

. HHbOpMaRUs. HaTATD pado-'ry

« @cnenyiomufi. Hauats paGory

. UEEA V N & HOMED BHIMOAHATH
« . CBs3aTh (n,N) | TpPaeKTOPHH MHOXKeCTB
. KOHel HHKJA

« qaka VU & #aus cBOGOZHOTO MecTa ., MAKCHHA-1 BRNOAHATE

"o, ceasate (M, M+ 1)

« KOHEen IHuKJia ) .
. CBA3aTh (MAKCHHR,HHX cBOBOLHOrO M60Ta)
KOHel NporpaMms

HpOTrpaMMa CAENaTh MHOXKECTBO (BX !N ] HOMep) NYSTIRY

-« AaHo

» HONYYATB} MHOXKECTBO (BXIN) HyCTo
. . .

o o . o ot
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. HHEKJ DOKA MHOXeCTBO (BX:n) He NYCTO BHNOAHATH
.o H := @cneayomnit (n)

.o ¢BA3aTh (n, @caenyounst (1))

. ocBoGoauTh MecTo (BX : M)

. KOHell MHEJA

KOHel NporpaMmbl .

nporpaMMa MHOXECTBO (BX !N :HOMep) nyc1*o Na/HeT ===
: (@caepyownit (n)=n)
HporpamMa ecTh cso6oHOE MECTO : Na/HeT w=—

(@cnep.ylomnﬂ (aut cBOGOAHOrO MecTa) % HUA cBoﬁouHoro MecTa) .

nporpaMmMa HeT CBOGOIHOrO MECTa : ia/HeT ==
(@cnenyomnit (HHM cBOGOAHOrO MeCTa) == HHJ CBOGOXHOrO MecTa)

nporpamMMa sjeMeHT (BX:e) NPHHaANEKHT MHOXKECTBY (BX:nm):JAa/der
. Jaso ¢
+ DORYYHTH:

. HcKaThb (BX:e,n, BHX!OTBeT: pajuer, yxasa'renb)
KOHEl NmporpamMmu

nporpamma 06aBuTb sneMenT (BXx!e:E) B MHOMKeCTBO (BX:n:HOMep)
. AaHO : ecTh CBOGOJHOE MecTo
o DOXYUHTD:

. HCKaTh (Bx:e,n, BHX! ﬂamnuma/ne'r, yKasaTeJsb)

. ©CAH HG HAUMH TO

. o 8aXBaTHTh MecTo (BHX!H) | s cnodop,uoro MecTa

. » cBasats (M, @crenyomun (n)) |exmounts U B nauago

. » cBasate (n,H) | TpaexTOpHE 1-TO MHOXeCTBa
o .« nupopmanui (H)i=e . | pasmecTnTh HEbOpMaLBIO

. KOHEI} eCchH :

EOHEN mporpaMMb

nporpaMma yAaiHTh ojemeHT (Bxie:E) H3 MHOXecTBa (Bx‘n Houep)
. RAHO :

. BOJYUATH!

o e ———

. HCKATb (BX:e,n, BHXIHALLIH!AA/HET, YKa3aTe/b)

. CCJH HalulJ} TO

« o Hi= ykasaTenn.@sa | yaanenne sa-ra ¢
. « e€BfA3aTh (yKasarenab.@® no,@ caenyoumnst (H)) [sra. U us mu-Ba

. » oOcBoGoauth MecTo (BX!H) | BK/IIOYeHHE B CBOGOAHOE MeCTQ

. EKOHeN ecim

KoHEI| mporpaMmb
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TporpaMMa B3ATH Kakofi HHGYADb 3JEMEHT MHOXKECTBA (BX : 1) B (BBHIX : @)
« AaHo ! MHOeCTBO (BX:N) He NYCTO
« MOXYYHTH:

o Hi= @caegyomuit (n)

. e :=nndpopmanusn (U)

. c¢Basath (n, @ caeaywoumit (M)
« OcsoGoauth Mecto {BX:H)
KOHel NporpaMmbl

nporpaMma HcKaTh (BX:e,Nl, BHX : KAILIH,yKa3aTeb)

« RaHo : et E, n:HomMep

« MOJY9YHT: HAILH :JAa/HET, yKasaTesn:samuch(@jo,@sa ! HHREXC)

» YRasaTeap :== (n, @ ciepyromuit (n)) 3
. DHKJ NOKa yxasaTesb.@ sa 7= n B nHdopmanus (yxasarenan,® sa)'#e
« « BHIIOJHATH

"« . yKazaTenb.@ [0 i= yKasateash.@ 3a

« « YKazaTeib.@3a := @ cnenyoomuit (ykasarteab,@ sa)
. KOHel NHKJa

« Hamid = (yxasaTenb.@ sa = n)

KOHel| NPOrpaMmbl

nporpaMma CBsizath (BX: Hi1 ,N2: unpexrc) === "
@ crepywomu (U1): =12

pporpaMma saxBaTHThb MecTo (BHIX :H 1 unpexc)
+ A3HO : €CThb CBOOOJHOE MecTO
» NOAYYHTD:

+« N 1= @caenyiomn®t (Hua cBoGOAHOTO MecTa)
. c¢Bs3aTh (HHA cBOGOZHOro Mecra, @ cieayowuft (PL)
KOHel NporpamMmu

DporpaMMa OCBOGOZHTE MecTo {Bx: lflxumxexc)
. RaHo . 1 . .
« DOJYYHTSS

. cesnsats (U,@ caenyommit (xug cBoGoAHOTO ueo'u))
. cBasaTh (HHA cBoGOAHOrO MecTa, M)
KoHen nporpaMmu

nporpaMMa KOHUHTH PaboTy ===
uHGOpMALHA . KORURTD PAGOTY] @ anenywmnft . KORURTH pado'ry

KOHEN HCHONHETONA | oo o v o s 5 o s o s 3 00 2 s g g g0 9 o0 v 0 i
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3ameuanre B sTOM pasfeliie MH SAHHMAMHCh TOABKO DEavIm+
sanmefi MHOXKecTBa, Ha npaktrKe wgame BCTPEYAlOTCH HarpyXeHHHS
MHOXecTBa, TIpHBElleHHNe BHINE pealH3alld¥ Jerko MOAuGHUHPYIOTCH
H AJS peaNH3alHH HATPyXKEHHHX MHOMKECTB — HOCTATOYHO MAapajiesbs
HO C BEKTOPOM <«HH(OPMalHsS» 32BECTH BEKTOP «HarpysKa» ¥ XpaHHTD
B SJEMEHTAX STOTO BEKTOPa HACPY3KY SJIEMCHTOB MHOMeECTBa,

3ANAYM H YIIPAJKHEHUS

1. Mogupunuupyfite HenpepHBHYI0 pealH3aLHI0 MHOXecTBa (IMOC/es
NOBaTeNbHBIA IOMCK) TaK, 4ToGh NpH BHNOJHEHHH MOAPAA HECKOJbe
KHX JAeACTBHA ¢ OZHHM H TeM Xe SJeMeHTOM (HampHMep, BOOpPOC O
OPHHAAKEIKHOCTH, a MNOTOM [ROCaBJeHHEe) NOHCK SJeMEHTa npousao-
AHJICS TOJBKO OJHMH pa3.

. Yxasanne Baeauare rnoGanchbe OGBEKTH, B KOTOPHX Gyaer
XpanuTbcs HHQOPMaNBs o nociefHeM oOpaGaToiBaBIleMcs INIeMEHTe,
O €ro NPHHAJJICKHOCTH MHOXECTBY H B C/lydae, eCHH 3JEMEHT OpH-
HAJJIeKHT MHOXECTBY, €T0 HHREKC B BeKTOpe.
2. Pemmnre 3agauy | Aff GHHAPHOTO HOHCKa, .
3. Peannsyfite MHOoxectBo M asnementoB Thna E na Gase

a) xew-¢pynkuun h:E—>0 .. p—1,

6) BeKTOpa <«MOLIHOCTb CJOf» DJEMEHTOB THNa Z-4 C HHJEKCOM
quna 0..p—1,

B) BeKTOpa «HH(p>» saeMeHtoB THHAa E ¢ MHAIekcoM Tuma 0,.p —1,

.T) MHOXECTBAa «OCTATOK® 3jIeMeHTOB THHa E

gaK, 9ToGH GHIM BHINOJHEHH CJAeAYIONHe COOTHOIIEHHS:

1) momuocTh caos (i) == uucao saemeHToB B
. Mi={meM:h (m)=i}
2) ecam M 55 (), 10
uud (i) = M,
M{\nn¢ (i) & ocrarok,
uud (i) & ocraTok

" {apyrumu coBaMH, ecad M; COLEPIKHT OfMH SJEMEHT, TO OH MOMellaer-
cs B nHd (i); ecanm My comepxur 6osiee OXHOro 9/eMEHTa, TO ORUH H3
HUX noMemaerca B uHG (i), a ocrajbHEeE — B OCTaTOK), '

4. Peanusyfite HarpyxkeHHoe MHOXECTBO SJeMeHTOB THma E ¢ Ha-
rpyskoft THma Y, MoxnbHIHPOBaB HEUDEPHIBHYIO DPead3alHI0 MHOXE-
CTBa.

5. PeanmusyfiTe  Harpy:xeHHO®  MHOMKECTBO  SJEMEHTOB  THIA
1..makcunn ¢ Harpyskoft tuma Y, MomudmmHpoBaB GHTOBYIO peadH-
83AOHI0 MHOXECTBA,

6. Peanmsyfite HarpyXemHOE MHOXECTBO SJeMeHTOB THmAa E ¢ Ha-
Ipyskofi THma Y, Moxu¢vumposaB XeIU-peaiH3amuio MHOXKECTBA,
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15. JlsyMeproe X€lIMpOBaHue [0 PABHOMEPHOMN CeTKe. /
OnTMH3aUHA AATOPRTMA MOCTPOEHHS H300paxenns MOAHIADA

Benomnun . npoekr  «[locTpoenne  H30GpaxeHns - - NOJAHIAPA
(pasa. 11). B 3TOM mpoeKTe NPH NOCTPOCHER HK3OGPaKEHHA BHAMMOX
MacTH NOMM3Apa ANA KaXAOoro pe6pa LepeGHpanHCh BCe IpaHH, 9TOGH
UECTh BO3MOXHOE 3arOpaK¥BaHHE IpaHbi0 4acTH pefpa. DBpencnunii
‘B KOHLe pasg. 11 ¢uabTp JHIIL ycKopua o6paGoTky mnapw (pe6po,
rpaHb) B cayuyae, KOTAAa TPaHb 3aBeJOMO He 3arTeHsieT pe6po, ONHAKO
He M3MEHHJ KayeCcTBeHHOH KapTHHH — mepeGop® Bcex nap {peGpo,
TpaHb) NPH NOCTPOGHHH H306pajKeHHs MOJHSAPA COXPAHHJICH.

Jlerko npocneaHTh aHaJOTHIO MeXAY NepeGopoM Beex rpamed Aasa
onpefieseHds BHAHMOH uacTH peGpa B pasd. Il B nepeGopom =Bcex
©/IEMEHTOB MHOXECTBA ] ONDPENE/CHHS NPHHANJEKHOCTH STOMY MHO-
JKECTBY HEKOTODOro sJjeMeHta. ECTeCTBEHHO, BO3HHKAET BOINPOC: HENB3A
JIH BOCHO/B30BATLCH RAEHMH XEIIMPOBAHHA M HE UCKATL TPAHH, KAMEIO+

* lllne OTHOIIEHHE» K PeGpy, a BuimucanTd MX? JPyrHMH CIOBaMH, HeNlb3sd

VIH peajiM30BaTh NOCTPOEHHe H306paxKeHHs NOJH3APA Tak, YTOGH maps
!(peGpo, rpans) Ans Hamexkux APYr oT Apyra pebpa M TpaHH B MNpo-
uecce NOCTpoeHus: H306paxenns scobuje He paccmarpusaiuce? B stom
pasfiene MW IOKa)KeM, MTQ 5T0 BO3MOKHO, H COOTBETCTBYIOLUM o()pa-
30M H3MEHHM TIpoekT «Hoc'rpoemte ‘H300paXeHHs [OJH3APa».
Cutyaunsi, Korja HaM OPHXOAHTCA JAopaGaTHBaTh, yJaydllaTh ykKe
rOTOBYI0 HpOTpaMMy, THNHYHA AJf nporpaMmmposannf. Jlamuui pas-
Jlesl IPH3BAaH TaKKe Ha KOHKPETHOM IpHMepe NPOAEMOHCTPHPOBATb, UTO

‘IS TPOEKTOB, PEAJH3OBAHHHX NO TEXHOJOTHH «CBEPXY BHH3», MOAH~

duKanys NPOBOAMTCS AOCTATOYHO JIETKO H NPOCTO: XOTA HOBHE HACH
#u Tpe6yloT A06aBjeHHsi B NPOEKT HOBHIX HCHNOJHHTeNeH, peanu3auus
CTapHX MCHOJHHTeJNEH MEHSeTCH He3HAuHTeJAbHO WJIH He MEHsETCs
BOBCE.

Wpess asymepHOro xemnposanss. PaccMOTpuM DJOCKOCTh THPOEKIHH
¢ KoOpAMHaTaMH U, v. OneuleM BOKPYr HPOEKIHH NOJHASAPA HA ITY
IJIOCKOCTb CTANOGPTHOUE NPAMOYSOALRUK (T. €, HPAMOYTOAbLHHK €O CTO+
poHaMH, BapajiieJbHBIMH KOOPAMHATHHM oCsiM), Paspesnm” ero cped-
HHMH JIHBHAMH Ha 9YeThipe YacTH (pnc. 15.1) u HasoBeM STH 4YacTd
sre3damy.

Jas Raxaoro ®s UYeTHPeX rHe3] SaNOMHHM MHOXECTBO rpaHed,
TPOCKNUHH KOTOPHX SANCBAIOT THesRo, JIomyckas BOJBHOCTH PeuH, Ta-
KO8 MHOMKECTBO rpaHel MH Taxke OyAeM HashiBaTb 2He300M U TO-
BOpHTH, €TO [paHb enonaias B rHesfo, IlpeasapurenpHoe pasMellleHHe
rpanell O FHesZaM EasopeM 2readosanuem epasei (puc. 15.2).

Tlocne ruespoBands rpaHedl pas ROCTPOeHHs H300paXxeHHs Joboro
pebpa AOCTATOUHO YYECTh TPAHH TOJBKO H3 TeX THESA, KOTOphe 3afs-
Baer upoekuus ®TOro pe6pa, Pasymeercs, rpanb MOXKeT NONACTh He
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B OIHO, a B [Ba, TPH HIH faxe ueThpe rHessa. Onxnaxko ecau gncio
rpaHeft u peGep BeJHKO, B KaKA0€ THE3N0 NONALaeT OKOJIO 9eTBEPTH
Bcex rpauedf, a pe6po, KaK NPaBHJO, NPOENHPYETCHA LEIHKOM B OXHO
rHesno, To ofliee YHCAO AHAJM3NPYeMbix map (pe6po, rpamb) yMeHbs
mHTCA NPHMEDHO B deTHpe pasa.

Puc. 16.1

3T0 ¥ eCThb BLIMTPHII, KOTOPHA AaeT XEIHHPOBAHHE, — Belb €CJH
pe6po - IpoelHpyeTcss LEAMKOM B OXAHO FHE3A0, TO TPaHH M3 Tpex ApPY-
rHX rHe3x 8000uje He PACCMATPUBAIOTCA npU NOCTPOEHUU U306paxcernus
eudumoll wactu pebpa. ‘ : . :

EcTecTBeHHO MHTATbCA Pa3BHTb 3TOT NOAXON, YBeJHYHBasg THCIO
flefieHAd MPSAMOYTOJMLHUKA, ONMCAHHOrO BOKPYT MNOJH3ApPa, BHJAOTH [0
YeopeTHUeCKH HJeaJbHOTO CJiydasi, . KOTAa pPasMep THe3 IPHMEPHO
“pasen pasmepy rpaHefi, Eumie Gosiee H3OLWIPEHHYI0 ONTHMHSAUHIO MONKHO
6uino G - MPOBECTH, PaccMaTPHBas Ha MJIOCKOCTH CeTKy TIHe3[ mepes
MEHHOro pasMepa, COIIaCOBaHHOrO ¢ pasMepaMu npoekuuil rpaneit. Mu,
oxHako, He OyaeM oOGCYXAaTh 9TOT MNOAXOXK, a OIPaHHUAMCA TOJIBKO
caydaeM paBHOMepHOR ceTkd. Bosee Toro, mas mpOCTOTH MBI Raike He
OyaeM OOACTPaWBaTh pa3Mep rHE3Za NOA pasMep TpaHH, a peasH3yeM
RByMepHO® XxellHpoBanue no GHKCHPOBAHHOR ceTKs, HampuMep 30 =30,

§5. IBYMEPHOE XEHIHMPOBAHHE 10 PABHOMEPHOM CETKE 937

7 'TakEM 06pasoM, ceTKa — 5TO MaTpHHA H3 K+K [HE3J, Ille THe3JO0 s
oTo MHOKEITBO SJEMEHTOB THIA «rPaHb», Xell-QYHKUHS CONOCTABJAET
¥EKOTOPOMY HPSIMOYTONbHHKY MHOXECTBO SaleBaeMHIX HM THE3Z, T. &
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Pne. 15.2

KaKoe-TO MHOXECTBO ‘MHIEKCOB MaTpHIH, B cooTBeTcTBHEH ¢ 5TOH Xems
_bysxunefi xaxnyo rpab Hajo HOMSCTHTD B Te rHE3Nd, KOTODHE S«
AeBaeT MPIMOYTONbHHK rPaHd, 2 NPH MOCTPOeHHH H3oOpawenus peGpa
nepeGupaTh IPAHA TONBKO H3 TeX IHE3f, KOTOPHe 3sajeBaer mpaMb+
yrosbHHK pe6pa.

Yro6n eme pas MOACHHTh aHaNOTHIO € OOHYHHIM XeMHpPOBaHHEM,
BCIIOMHHM, YTO BaXKHedlNas oNepalus MpH paGoTe ¢ MHOKECTBAMIEY-
sto nouck. Ho McCKaTe MOXHO He TOJbKO KOHKDETHHl 9JeMeHT. g
Aauy NOHCKa B MHOXecTBe -M samaHHOro sneMenta @ MOXHO QO00GIHTDL
Tak: HafiTH B'M noamuoxeorso MQ pcex saementos m & M, o6ia-
Adaomux cpofictBoM Q(m). B saxaue moHcka sneMeHTa cpofictso Q
ecTb coBnajiesue ¢ e, T. e, Q(m)==(m == ¢), B enyuae pacemarpuBae~
MOro H&MH JBYMEPHOTO XeWHWPOpagHas M -=3T0 MHOXKeCTBO -rpaHel
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noamsapa, @ — pe6po, a Hmercd MOAMHOXeCTBO Tpameli MQ, obraxaio«
IORX CBOfiCTBOM

Q(m)==(npoexuun m M e Ha IVIOCKOCTh UV MepeceKaioTcs).

B » o6HuHOM, H B IBYMEPHOM XeIIHDOBaHHH MHOXeCTBO MQ ssHO
Pagiconts TPyAHO. IlostoMy cBofictso Q 3aMeHsieTca Goaee caaGhM
caoficreom Q’ (T. e, TaxkuM, uto H3 Q'(m) cireayer Q(m)), BHIUHCIHTB
KoTOpog GoJiee MJH MeHee MPOCTO. B ofLigHOM XeWHPOBaHHH CBOACTBO
m == e samennercd Ha h(m) == h(e). B ABYMepHOM XeWHDOBaHHH CBOfi«
c180 IepeceveHHsA TPOEKIHA m H € SAMEHSeTCH Ha CBOACTBO «CyIe
£ rHesjio, KOTOpOE IepeceKaloT K HPAMOYTOJBHHK pebpa e, K
myronmnx rpasu m»,-B TOM B gpyroM cAyuae BHMIPHI JO«
émraerca 8a CUeT TOTO, YTO MOHCK 5JeMENTOB, YIOB/JETBOPSIOMHEX Q
B MHOXecTBe M, saMeHseTcsl IOHCKOM B IoAMBOxecTBe MQ'.
<t [lpocrora BHuHcAeHHZ MQ’ B ofoux ciaysasx oGecnmeunBaercs
oM, YTO MHOXKeSTBO M pa3sGHBaeTCH HEKOTOPHM He SQGUCRWUM OT e
cnocoSom Ha noamHoxectBa M; (M == |UM;). B ofnunoM xemuposa«
HEH moAMHOXecTBa M; He nepetokajoTcs, 8 MQ’ cosmazaer ¢ onHHM
"mi HHX, T. 6. 881872 HAXOMACHHS MQ’ cBoaures X BHOOPY ORHOIO H3
eyxte cymecrsylomux My B asymepHoM xemmpoBamEm MHOXecTBa M
iMOfyT nepecexarbcs, MQ’ ects ofbeluHeHHe HekoTOporo uwneaa M u
inaxoxnefine MQ’ cocrout B BHGOPe HECKOMbKAX H3 M.
Bodppamaliés K ucxomHofl samage, saMeTHM, 4TO AJA ABYMEPHOTO

iRefunposatuy 840 SHATh PasMepH MPOeKUHH BCero moausppa. [lostomy

Gmenl GuHYaTh, UTO B CHCTEMY npeAnHcaHuft 6asonoro HCHOJIHH TS

JAHSAP® BXOAHT elle ONHO NPelnHCaHHe
< 4. pasmepst (BHX t IeRTp ! TOuKa R3, paxmyc ! 9Hcno), koTopoe BO3-
BpamaeT B BHXOKHHX NapaMerpax MEHTp M PajHyc Kakoh-HHGYAb
‘popy, conepxameft MOMHSAD H IPHMEDHO DABHOA €My IO DasMepy,

Peanuszauua. B COOTBOTCTBHH ¢ TeXHOJOrHell «CBePXy BHH3» BBe-
JéM naa Boex jeftoTBHA © rHe3ZaMu (THe3JOBaHHe rpaHeff, mepeGop
rpanef, UMeOL{HE OTHOLICHHE K DeOpy, M T. N.) CHENHANBHHI HCIIOJ-
ipmrens «mesnoparens», Kpome roro, GymeM, ecanm 810 noHaxoOutes,
Wenoan3osath Hemosinyrenelt «Hzo6pasurens pebpas, «UVe» m xp. ms
paga. 11, Torza B cOOTBeTCTBHHM C HAeedl IABYMEDHOro XeIIHPOBAaHHSA
‘noerpoenHe U30GpaiKeHHs MOJHSAPA MOMKHO SallHCATh TaKi

npPorpaMma NOCTPOeHHe HSOCpaMeHHs HONH3ApA

+ flano § | monusnp B8 R3 (ucmosunrean ‘‘Ioamsap’’)

. | HanpasJeHre npoexTHpoBauna (nenoauuTenb *IpoerTop’’)

. nony-mu.: | miockoe usofpamenug peGep mosmsapa (mapainenbHag
| ipoeknna) ¢ ‘‘ynanenneM HeBHAMMHX JHHHA'

Caplandect S bnd
§ ?WAMMh:ﬂ“ﬁrh padery (JV.mpamoyroapiik DOJHIApa)

y
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« NuKA V rpanbp & Iloausap.MHOXECTBO rpaHell BHNOJHATD

« » I'Hesnosarenn.no6aButh 06BekT {BX:TrpaHs,

. e BX : UV.npsaMOyrolbHHK rpanu (nx rpafb))

. KOHEN IEKJa

« BuEa V pe6po & Ilosusap.MHOXKeCTBO peGep BHIIOJNHATH

« « Hso6pasurenp pe6pa.nauaTh paboTy (Bx :pe6po) .

+ « THe370BaTesb . 18 KAKAOrO O6BLEKTA HMEIOUIEro OTHOIEHHE
.o K (8x : UV .npaMOyrospHuK pe6pa {BX :pe6po)) BRIOJIHHTH
. (8x s Us06pasutenr peGpa.yyecTb TeHb OT TpaHH)
« « HsoBpaanTens pebpa.KoHunTs paboTy

. KOHeX muKaa

« T'nespopatens . kouunts pagory

KOHEN IPOorpaMMb

Tlpennucanne «mpAMOYTONLRAK ‘NOJHSAPA», KOTOPOE MH 3ECh AO%
Gapuan Henonmutemo «UVs, RojxHO BHpaGaTHBaTh B KauecTBe 3HAs
MEHHS NPAMOYrOJbHHK HA IVIOCKOCTH NPOEKIHH B UV-KOODAKHATAX, KO«
TODH CONEPKHT MNPOEKUMIO BCEro NOJH3APa H NPHMEPHO paben eff
1O pasMepy. Peannsaunm 9TOr0 INPEANHCAHMS DPOBeAUTE camocrom
TeJBHO,

3lech HaM BHepBHE BCTPEY3ETCA CHTYAlHs, KOTAA HMs NPOrpaMMe
nepefaercs B KadecTBe (aKTHIECKOTO NHapaMeTpa JApyroff mporpamme,
a HUMeHHO uMA pporpaMMux «Mso6pasmrens pe6pa.ysecTb TeHp OT rpas
HH» nepenaercst oaHofi u3 mporpamM I'mespomartens. Takas mepexaua,
B CYIIHOCTH, HHuEM HE OTJIHUAETCs OT NEePe/laud 9HCed = IPH pealids
8alHH MPOrPaMMH

JUIS KaXJAOTO o0GBeKTa HMewomero oTHowehne K (X !IT)
BHINOJIHATE (BX ¢ fefic TBHEY

f

‘dopManbEL napaMerp «AeficTBHe» 060O3HAUAET HEKOTOPYIO HMPOrpaMMyy
BeTperdB npH BHIIOJIHEHHH CTPOKY

JeficTeue (BX1e),
VuupepcansHuii BHNONHATENb 3aMeHMT (opMasbHER napamerp «peffs
cTBHE® Ha (QaKTHUCCKHH, YKasaHHUH B BH30Be, H BHINOJHHT

HsoGpasutenp pebpa.yuecTb TeHb OT IDaHE (BXIe)

C ‘4HCTO CHHTAKCHUECKOH, S3HKOBOM TOUKH 3peHHS mapaMeTp «xeffe
CTBHE» 3J€Chb HMEeT THI «HMsi IPOrpaMMul» (TOUHee, CKOHCTPYHPOBAR
€nocoGoM <«HMsi TPOrpAMMEI» — CM. IpHJIOXKeHue 1),

Temepp mepes HAMH CTOMT 3ajadya peajiH30BaTh HCHOJHHTeq
«I'He310BaATE/IbY:

"cnoanureab ['HespoBaTenn

. CII: )

+ L. nawats pa6ory (Bx:II:mpamoyronbuux)

¢ 2. RoGaBuTh 00BeKT (BX:¢iE, Il: mpaMoyronbRug)
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» 3. LM KaXKAOro O6BEKTa HUMEIOIIero OTHOLIEHHE K
{Bx : I1; npAMOYTrONLHHK) BLIHOAHHTD (Bx:aeﬁc'rsm)
4. xonuntb paborty

- ®o @

B npemnucanuu <«Hauath paGoTys 3ajaeTcds MaKCUMAaJbHHA mpa«
MOYTOJIbHHK, TOT CaMHIl, KOTOPHH JRajblue pas6HBaercs paBHOMepHON
ceTkoll Ha rHesfAa, B coOTBeTCTBHH ¢ HAGAME ABYMEPHOrG XeIIHPOBAa«
HEA [0 NPeANHCaHHI0 «n06aBHTh OGBEKT» HaAO0 NepefiTH OT OPAMO«
YrosbHAKE OOBEKTa K MHOKECTBY 3alleBaeMHX STHM HPAMOYTO/ILHAKOM
THe3 W pajee x06aBHTb OGBEKT B KaXAOe OTHAelbHOE T'He30 H3 STOrd
MHOXECTBA, AHAJOTHYHO K OHEpalHsIM Haj OTAeJbHEIMH THe3laMAn
CBOJMTCA H BHINOJNHEHHe HpEANHCAaHHA <«AIa Kaxnoro..». [Tostomy B
COOTBETCTBHH € TEXHOJIOTHEHl «CBEPXy BHH3» I[PHMEM pelieHHe, 9TO
Bce ONepaldn Haj OTACIbHBIMH rHe3faMu GyHeT BHIOJHATb CHeHHa/be
-Huft HenonuuTenp «[Heaga» m peannsyem ['HesgoBarens Ha Gase sToro
BHOBb [IPHAYMAHHOI'O HCHOJHATENS,

+ KOHCTaHTHE

. k=30 1qu¢no neaemm CEeTKH FHe3[

« THOB:

. HHAEKC ruesga =0 ,, k—1

.. BpAMOYroJbHHK = sandce (umin, vmin, umax, vmax:R)

. O0BeKTH!

« -u0, vOtuncao |xoopmma'ru JIEBOTO HHIKHETO YIJa CETKH THE3[,
. du, dv:uHcao |pasMepu rHesna MO TOPH3OHTANH . BEPTHKAJHA

OTH 06beKTH, BMecTe ¢ KOHCTAHTOf K TOJHOCTBIO 3aHAI0T CETKY
fHe3[ # KOMMKHH OHTb YCTAHOBJEHH MO NPeANHCAHHIO «HAYaTb PaGoTy».
« HCNOJh3yeMble HCHOJHHTEIH!

. FHesna

"KOHEN OMHCAHEM | o o e e o e o e ot e e e o e o e -

nporpamMma Hauartb padory (Bx:Il:npamoyronpuuk)
. AAHO : I1: npaMOyroibHEK | BCeli CeTKH THE3N IeJIHKOM
-« DOMYYHTb: | ycTaHOBJEHH r/oGajbHuie 00heKTH I'HespoBarens

. ul := Il,umin
. V0 := II.vmin
. du:= (I1.umax — u0)/k
+ dv:= (I1.vmax — vO)/k

I'nésnia.navate paGory .
Kolell nporpmmu : . ..

I5. JBYMEPHOE XEMHWPOBAHHE 11O PABHOMEPHON CETKE 9241 -

nporpamma xo6aButh 06HexT (BX:e:E, IT: npamoyrounuux)

« ARHO : |o6bext e n ero npamoyronsuuk I1

« HOAYTHTL: | 06BEKT fOGaBJeH BO BCe I'He3fa, KoTOopue saneBaer I1
o imin := munamym (k — 1, nemoe ( (I1.umin — u0)/du) )

o jmin ;= munaMym (k — 1, gesnoe ( (fI.vmin — v0)/dv) )

« imax:= munumyM (k — 1, memoe ( (IT.umax — u0)/du) )

. jmax:= muuumym (k — 1, gesoe ( (I1.vmax — v0)/dv) )

. naka VY i imin .. imax Bmnoanarte

" o nHEA Y je& jmin .. jmax BHROJHATB

. « « TInesna noGaButb 06GbeKT (BX:e) B rHesmo (Bx:i,])
. » KOHeR HHKAA '

. KOHEN LHKJA

KOHel nporpaMmsl

IMepare ueTHPe CTPOKH ®TOf NPOTrPaMMH, BHuHCHAmWAE Iimin,
imax, jmin, jmax,-—3To ® ecTb XeWl-PpYHKUHSA, KOTOpPad MO MPAMO-.
yroNbHHKY OGTLeKTa BHIUHC/ASCT <HPAMOYTOJbLHOE® MHOXKECTBO THE3R
i(r. e. mmoxecrso map (i,j), imin i< imax,jmin<j < jmax) ra-
Koe, 49TO RNPIMOYTOJbHHK O0ODbEKTa STHM MHOXECTBOM NOKPHBaercd
HeJHKOM, ' :

nporpaMma AifA Ka)aoro oGneKTa HMeEIoIIero OTHOLIEHHE K

. (8x : I1: npAMOYroObHAK) BHINOJHHTD (BX : meficTBHE)
. RaE0 ! peficTBHE : MMs mporpammul | mpamoyrosbHuk I1

. HOAYUHTB: |AefiCTBHE BHINOJHEHO AJA BCeX IHess, sajeBaeMux II

. 00meKTH:

. imin, imax, jmin, jmax:mAgexc raesga

. imin := muaumym (k — 1, gesoe ( (IT.umin — u0)/du) )

. jmin := mumamys (k — 1, nesoe ( ([I.vmin — v0)/dv) )

. imax:= munamyMm (k — 1, genoe ( (IT.umax — u0)/du) )

. jmax:= mumamym (k — 1, neroe ( (Il.vmax —v0)/dv) ).

. muka V ieimin .. imax BHNOaHATH

. « nuEa V je jmin .. jmax BHOOAHATD

. . . Tnesna.naa ammoro ofbekra n3 reesxa (px:i,j)
e BHIIONHUTE (BX § AchcTBHAC)
« .« KoOHen HEKNA

« KOHeN HUuKJIa

KOHEI NPOrpaMMel

IPOrpaMMa KOHUHTH PaGoTy ====I'measa.KoHuHTL PaGOTY
KOHCLR HCOOAHHTCANR I---------u--—-nn----gnnza-n--u-‘\
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HTak, MH cOBeplin/d I&r AeKOMHO3HUHH, NOJYYHJH DPeaH3alHio < P ==k sk |o6mee uncJI0 rHesx B CETKR
R(T'sesnobatens, [He3na), a 3a0RAHO OPUAYMAJH H CaMOro MCHOJHHTEAS . Maxc UHCAO0 ofbeKroB =s 1000
«THespa». IlockoabKy, ORHAaKO, HCHOJHHTENb <«[He3fda» He sBAsETCA o MAaKCHHJ, ==p - Makc SHCJIO0 00BEKTOB
6a30BHIM, TO HAJ0 COBEPIIHTH CJAEAYIOIIHA HIAT AEKOMIO3HUHH H peanns . o
BOBATb 3TOrO MCHOJHHTEAA Ha Ga3e uero-1o €ime. o THOH

Ma moram 6n ckasaTh cefiuac, 4TO HCHOMHATENb <«['He3azas — 5TC.
HCOOJIHATENb THOA MATPHIIA SJEMEHTOB THNA rHE3NO ¢ HHAEKCAaMH THNA.
0..29, 0..29, rae THN TIHE3LO — 5TO HOCIEAOBATENLHOCTh 3JIEMEHTOB.
Tuna E. Ilpu stom, mpaBaa, Hano Ouiio 6H H3MEHHTb dopMy obpamies«
HHUl K HCTOJIHMTENIO «'He3na», T. €. BMecTo

T'nespa.no6aBuTh 0GBEKT (BX:e€)j B rHespo (BX:i,j)

o HHEeKC rueaga==0 ,, k=1
s HEIeKC==0 ,, MaKcHHA
o« HoMep =0 ,, p=~1

MCIOJAb3yeMble HCIOJHHTENH?

uadopmanus i BexTop E(p+1 4, uaxcuwx)

@ caenyomufl : BeKTOp HHREKC (BHAEKC)
« BJCH DEAIHSANUEAS
. Kaxnoe cocrosnue mexTopa '@ cnenyxou.mﬁ" onpeageaser oToGpas
skeune f MHOXecTBa HMHAEKCOB B cefs.

o ® ®

HamHCcaTb
Tnmespa (i,j).no6aButh (BX:e) B KOHel NOCAEAOBATENLHOCTH,

a BMeCTO

]
-T'nesna.pas kaxznoro o0beKTa m3 ruesma (Bx:i,j) - .
. : — e, "
BHNOJHUTH (BX : neficTBHE) . fiu—> @caenyomutt ()
HATIHCATh . ’
Trespa (1,]).BeTaTs B HAUAZO NMOCAENOBATENBLHOCTH + Mu peannsyem 'mespa Tak, 9To B KaXAWA MOMEHT BpeMeHd oToG-
nEKs V e € HenpouHTAHHOR YacTH I‘uesna (i, j) PumoamATS o+ paxende { B3aHMHO OAHO3HAUHO H HMeeT POBHO P+ 1 TpaekTopmH,

« MuOXECTBO ¢ MuACKCAME i, | ompepenserca TpaekTOpHEH, NPOXOe
. nAsmedi uepes Touky n==isk - j (uma storo mHoxecrsa). Kampok
» Touxe t 9TOft TpaeKTOpHH (KpOMe TOUKH 1) OTBEHA8T PJASMEHT MHOv
. JKecTBa, Jexampult » HHbopManaa(t).

. . nAefictBue (BX!e)
KOHel NHKJa

{B mocnenmem cnyyae BHSOB NpeANHMCAHHST HCHOMHHTEN <«[He3jas
OKa3ajicsl 3aMEHEHHHM Ha BCTPOGHHHH B YHHBepPCaJbHHE BHmOJaHH«
Telb IHK, nepesnpalonma BCE 9JIEMEHTH H3 HENPOUHTAHHON HaCTH
NOCAeA0BATENbHOCTH. )

Msi, oamako, ofemans; UTO TAKHMH &CTPYKTYpaMK crpyKTyp»,

KOHEH, OMBCAHEE | me e e o 4 5 e b s e e o e 00 0 ot 1 70 o e o o e o AR

nporpamma HauaTh paboTy

' AAHO ! MaKCHHA > P
KaK MaTpHLa Hocie, OBaTeJIbHOCTeH B 9TOH KHHrE NOJb3O ¢ R
Gyzem I'Il)oaTOMy B cf)IOTBeTCTBHH ¢ TPaZHUHAMH 3TOMH rnaB:x anf; o + MOAYRHTS: | TPACKTOPH KAKAOTO MHOMECTEA COCTONT M TOUKH HUA
. peanusyem . | TpaekTopuA ‘/cBOGOZHOE MecTO’’ =D s MAKCHHA

HenmoaHHTens: «Inesma» na Gase BEKTOpa, NOYTH JXOCJIOBHO IOBTOPHB

CCHJIOUHYIO pea/in3alUi0 MCIOJNHHTENsT «pP MHOXECTB» H3 3
yio P 1 . P TIpEABILYIIErD - 4 » uudopmanua.HayaTh pabory

paspena. « @chexywomuit.nauath paGoty
ncéllt;nunrenb Trespa » HEKX V N & HoMep BHINOMHATH -
. H

. . cBasats (n,n) | TpaeKTOPHH MHOXKECTB

+ KOHel IHKJIA

. nmuka YV U= p ., MakcHHA — 1 S8HNOJHATH
. o ceasate (MU 1)

. KoOHel NHKJIA

. cBsa3aTh (MaKCcHHA,P)

KOHeN nporpaMmu

» 1. Hauatp paloty k
: 2 noGaBuTe 06BEKT (BX: e'E) B ruesgo {(mx:i,j:ummexc rﬂesp,a)
+ 3. nna xaxporo ofpekra us rmesga (BX:i,]twmunexc rmesga) |

. BHIIOJEATD (BX : AeficTBHE ; AMS DPOrpaMMu)
. = cBasats (Bx:HI,H2;uugexc)
» 4. xoHuuTbH pagory

.. KOBCT&HTH&

. nporpamma noGaBuTh OGBEKT (B3} ¢;E) B ruesgo (ex:1,])
N =80 |uHCAO ASASHHA CRTEH FHSSH

k. xamo -4 i1 pwaeKe FEesAs,
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. @ caepyowui (p)= p |T. & ecTo CBOGOJ:[HOe MecTo

o MOJNYYHTD: o

o0 o= isk+j | HMA cooTReTCTBYIOUIErO MHOMKeECTBA
+ U = @ cnenyiomuft (p) | 3axBaTHTh MeCTO H3 TpaeKTOpHH

. cBsisaTh (p, @ caenyomunt (1)) | “cBoGonHoe MecTO”,

. cBasath (U, @ caegylomutt (n)) | Brmounts U 8 nauvago

. ceasate {n, H) | TpaexkTOpHM n-r0 MHOXeCTBA

. nadpopmannsa (M) :=e | no6asuTh 06BEKT

KOHEH NpPOrpaMMmu

pporpamMMa jJjs Kaxiaoro o6bexta 'us raesua (sx:i,j:unmeke rmespa)y

. BLIIOJHATL (BX ! IeHCTBHE KM NPOrpaMMuL
. AaHO : ’ '
. TIOJY9HTD:

., N i== itk + i
+ H:= @caepyrommit (n)
+ REEJX NOKa H=~n BHNONHATEL |ZJs KaXkgoro sia-ta MH Ba

IHHJI COOTBETCTBYIONIETO MHOJXKECTBA

« o Zehcrsue (BX :mudopmanns (H)). ' -
. . H:= @creayiomnnt (1) ' =
. KOHen HHEJA Co
KOHEll nporpammu ' _

nporpaMMa CBsi3aTh (BX : I/Il H2 mmexc) = @caenyiomudi (HI) := H2
nporpaMMa KOHUHTh pafory = ,
vv... . nmHopManus.KOHIATH .paQOTY; -@ ciepylouuii. koruuTs padory

KOHeNl MCHOAHHTEJA 3 o D N o e e

BaMewanne. B caysae, ecim BOIHHKAeT HeoGXOZHMOCTD BLINIONHHTS
¥aK0e-TO neficTBHE ANS KAXKAOTO M8 OGBEKTOB, XDAHSUIHXCA B HEKOTODOM HCe
foannTeNe X, MOXHO BOCTYNATb ABOSKO. OZMH NYTb — AOGABHTb uCHOAHHTENI0 X
HpeANHCRHHA <HAUaTh 06paloTKy», <«ecTh Heo6paGoTaHHHe OGBLEKTRI>, <nonys
4HTh OuepeJHOR OGBEKT B {BMWX : €)», €KOHUHTb 06paGOTKY» M HamucaTb dpary
MeHT NPOTpPaMMBl BHAA

X.Hauath 06paGoTKy
nuKa noka X.ecTh ueo6pa60'raunue O0BEeKTH BHIOAHATE
« X.noaywuth ouyepefHON OG'BEKT B (BHX : €)

o JNeficTBHe (BX :€) :

KoHEn nuEja
X.KOHUHTH OOPaGOTRY

Hpyroft OyTh, KOTOPHE H GWA HPHMEHEH BHINE, = «HOPYIHTHY nepeGop 0GBExy
0B caMoMy HCNoaHHTeNi0 X, T. €. BBecTH NpeAHHCaHHe

X.nas xaxnoro o6beKTa BHNOJHATH (BX | KefiCTBHE).

B

f

Ilpn neppoM noaxose B IHKJAe o6paGOTKHM KpoMe BHINONHEHHS AefiCTBHs

HPOHCXONAT KaK MUHEMYM JBa BHISOBa npeinucauuft Hcmosnmreas X, Ecum 3
icno:mmenb X peaansoan Ha Gase mcnonHutens Y, KOTOPHEA B CBOW0 ouepens 3
‘29""”5“ ‘Ha Gase Z, u mepeGHpacynie OGBEKTH peanpHo XpaEATCA B HCUOJs.
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BuTene Z, To HpH TNOJyueHHH oOdYepeANOro o6beKTa B NHK/JAe 06paGOTKH STR
MCHONHUTeNH OYAYT «I0 Nenouke» BHI3kIBATb ADPYr JApyra M NepelaBatbh HOJAY«
YeHHbI 06bexT e o6paTHO. IIpH BTOPOM MOAXOLe <IO LeNodker» GyaeT Mepelan
TONILKO 8alipoc Ha MNepeGop oGHEKTOB, a caM nepeGop OyAeT OCYILeCTBAATHCH
ucnonnnteneM Z. TakuMm o6pasoM, BTOopoll NOAXOA (B NPOrpaMMHDOBAHHH OH
Ha3LIBAETCA 3anpoyedypusanues YuKa08) mno3BOASIET NHCATh He ToJbKo Gojee
KODOTKHE H GoNee MOHATHLie, HO W Gojee sddekTHBHHEE NPOrpaMmal.

Ounenky opeKTHBHOCTH ABYMEPHOro XeWHPOBaHHA. MH peatn3o-
BaJil TMOCTpoeHHe H306pakeHHA MOJHSAPA ‘HA OCHOBe HIAeH ABYyMepHOroO
XCHIMDOBAHHS HO paBHOMepHOM cerke. I[IpaBoMepHO, oAHaKo, 3aAaTh
BONPOC: a 9TO JaeT Takas peajusanus? HHTYHTHBHO Kaxercsd, 910
GUHCJIO YYHTHBa€MHX A KaxAOro pe6pa rpaHefi JOMKHO CYIIECTBEHHO
cokpaTHTbes, OJHAKO, 9TO SHAYHT CYIIECTBEHHO? MOXHO JH, HampH-
Mep, TapaHTHPOBaTb, WTO B CPeAHeM AJA KaXporo peGpa Oyaer me-
pebuparbess He Gosee HeKOTOPoA nojm ot ofmtero wHcaa rpanedi? Mox-
HO /¥ BoOGHIe XOTh Kak-To Gojiee WJIH MEHee CTPOro -ONEHHTb sq)(pex-
TUBHOCTh NOJy4YeHHON Deanusamuu? )

IMonyaenne nopo0HOro pojaa OLEHOK fBJASETCS He NPOrpPaMMHCT=
CKOH, a MaTeMaTHIeCKO# AesTENbHOCTHIO. Hpuronuoc’rb HWIH HEeHPHIrOA~
HOCTb HOBO NporpaMMBl B OPOrpaMMHPOBaHHH OGHIYHO ONpedeaneTca
oo pesyabrataM paGoTH npOrpaMMH Ha KOHKpeTHHX HaHHHX, Ecau,
OJlHaKO, HOBas DNporpaMMa OKa3alach HeyNOBJICTBOPHTENbHOH H HaAo
pa3obpaTbes, MoueMy OHa PaGoTaer MeNJIEHHO, AJNH € HAJO TOHATH,
Ha KaKHX KJaccaX HAHHHX HOBas nporpaMma s¢dexTHBHa, TO mHOJAy~
YeHHe CTPOTHX MaTeMaTHJYeCKHX OIEHOK MOXKET OKa3aThCd ' NOJIE3HHM.

Mu  cpopmyaupyeM ceHiuac oneHKH 3¢QQEKTHBHOCTH ABYMEPHOro
XeMIHPOBAaHAS N0 PaBHOMEPHOR ceTKe H NOKaXeM, KaK HX MOXHO JO-
Ka3aTb. OCHOBHYIO LEHHOCTb IPH 3TOM NPEACTABJSIOT HE CTOJNBLKO CaMH
OLeHKH, CKOJIbKO HAEMOHCTPaHHs NDHMEHEHHsS MaTeMaTHUeCKHX MeTofoB
paccyX/eRHs K UHCTO MPAKTHYECKOR nporpaMMucrckoft samade.

Hrak, nycts monmsap mmeer N peGep m M rpamefr. Hac wnrepes
CyeT OUEHKA BpeMeHH i, HOCTPOEHHS H306DameHHs NOJAHSpAa AAA
Goapuix N # M npu samaHHOM BekTope Hpoektupopanus p. [Ipexpe
Bcero npeHeGpexeM saTpaTaMd Ha NpPeABapHTENLHOE THE3NOBAHHE IPa-._
Hell — OHH JMHEHAHO 3aBHCAT OT 4WHCJa rpaHed, Torxa

jem] .
rie 'rhx—rmcno rpamedl, MMEIOUIMX OTHOWIeHWE K i-My pe6py (rpamb
umeer OTHowerue K pebpy, ecad CyUIeCTBYyeT FHe3f0, KOTOpOE S3axe-
BalOT M IpaHb, H Pe6po); Yy — KOHCTaHTa, XapaKkTepusyiomas BpeMmd
o6pa6otku oaHoli mapu (pe6po, rpaHs).
MaxkcumaJapHOe 3HaUeHHe KaXKAoro 9Hcia m paBHO OOEMY HHCIY
M rpanei- moausgpa, MoXHO. ngmx)’{ma'rb TONKSAPH, AMA  KOTOPHX



Tpn Tex xe koucrantax d u C aas Jnoboro raespa G CyumecTsyloT

' rae L — BceBOSMOXKEEe MpAMBIE, a Ki ~- YHC/IO TPaHCBepcaJbHBIX mepes 4
cegenuft (T. e, mepeceuenuit Ges KacaHus) mpamofi L ¢ rpaHsMH nmo-
ausnpa, (Ha npaxruke K o6niuHO HaxonuTcs B AuanasoHe oT 2 mo 6.) 3§

Torpa BpeMs NOCTPPeHHs H306paxKeHHs NOJHIAPa I[PH BEKTOPA.
DPOEKTHPOBaHHst p (6e3 yueTa JHHEHHBIX IO UHCHY rpaHeli 3aTpar Ha -§
‘npep.aapm‘enbnoe rHe3A0BaHHE rpaHefi) MOXHO ouemm; Kak
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XEIIHPOBAHHE HUYEro He AaeT, — BCe M JelicTBHTesbHO paBHH M m
4o ==, yMN, IlosToMy npHMeHATb XewHpoBahue (H NOJAYYaTh KakHe Obi
70 HH OHJO OLEHKA) Raj0 JHIIL NPH HEKOTOPHX OPTaHHUEHHAX, HpEAs
HOJIOXKEHHAX O TOMHSAPE. ‘ 7

Mu Gyzem DpeanojaraTb, 9TO FPaHH HOJNH3APA UMEIOT NPUMEPHO
00uHaKosbll pa3MeEp W He O4EHb BLITAHYTLL, a pasmep enesd OAU30K
n:—'paanepy epared. Bonee ¢opMaNbHO 3TO UPEANONOKEHHE MOXKHO
¢hopMyJHPOBATL TaK: CYMIECTBYIOT KoHCTAaHTH d>0, C > 1 Trakue,
sTo pnst moGol rpamm I' cymectylor xpyrd Basc M Bac B miOCKOCTH
Tpanu papuyco d/C m dC cOOTBETCTBEHHO TaKme, 4TO

? "By T =By (1)

kpyrh Bgsc H Bgc Takme, 910 )

Kpome TOro, BBEAeM eile. OHY XapaKTEPHCTHKY NOJH3APA (Has 4

poBeM ee KPaTHOCTHIO MOBEPXHOCTH):

K= max Ki,

=1 Z A mie @ §

fml

FAe m; —uHCJO TpaHefl, BajeBalOmHuX UMaurAp paamyca 3dC ¢ ochio, 4

napaiieJbHoRl D, BHGpannbt Tak, yro I-¢ pe6po CONEPKHTCA B ILH» ;
Juuape paauyca dC ¢ Tolt Xe ocbio (STO BO3MOXKHO, TaK KaK BCAKO®

pebpo NPHHALJIEKHT HEKOTOPOH FpaHH, & IS FPEHH BBLIIOJNHEHO ycaos 4
ae (1))

8xech B panee a b (MeHBIIE ¢ TOUHOCTHIO 2O KOHCTAHTH) O3Has . ‘
jaer, NTO CymecTByeT KoHCTaHTa ¢ > 0, HO 8aBHCAINAA OT HOIM3IPA
'(n . o1 N, M, ¢, K), raras, a10 a < gb. 3

Qopuyns (2) OueBHANA, HO HHYETO Ke TOBODHT 06 5 HeKTHBHOCTE
Apymeproro xemmpopanus. Ms mes, onmako, yxe uucro ¢>opma.mm ‘
MOXHO NOJyuHTh EIEAYIOUIHE OUEHKH:
- A) » cpennem mo BeeM BanpaBJIeHuAM NPOEKTHPOBAHUS DpH M>. ﬂ‘
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B) npu A1060M HaNpapACHHH HPOCKTHPOBAHHUS D
tp SKN (Dp/d + 1),

rae Dp — aMeTp NpOEKUWH MONeNH Ha HPAMYIO, TIaPalielbHYO P.

B gacTHoCTH, eciM moaAMsAp He OUEHb BHITAHYT BAOAb. P, T. &
Dp/d <4/N, 10 t, KN /N,

OTH ONEHKH sBJAIOTCH ONEHKAaMH CBepxy, KpoMe TOro, MOXKHO
NPUBECTH NPHMEPH IOJHSAPOB, NOKa3HBAlOU[He, YTO OLeHKd A) M B)
He yJyuillaeMH, a UMEHHO:

C) raervatHii AHCT n* N, BEKTOP P OPTOTOHANEH INIOCKOCTH JH<
cra, K= 1;

to,=N;

D) KJeT4aTHA JIHCT N+ n, BEKTOp P mapajJieeH IAOCKOCTH JIHCTa
£ OJIHOMY H3 HanpasJeHnmii ceTkw Jucra, K == 1}

t, w NAYM;
E) mHororpaHHHK u3 n? rpasefi, ymosjersopsaromux (1), Bnucas-
BHil B cpepy paauyca nd, p—moboe, K = 2, n > 5C:

~ NInM

(amxb osnaqaer uro a b ¥ b a).
HokasateanctBa oueHok A), B) u E) 6aaupylowcﬂ Ha ToM ¢(aKre,
10

S

NOBEPXHOCTH = <K- snonepxnocm noGoft GHrypH, 3)
durypul @ coaepxames O .

rge K — kpaTtHocTh mOBepXHOCTH (HIYPH O, ompegenseMas aHaJOTH4«
HO KPAaTHOCTH NOBEPXHOCTH IOJHYApa.

Cam 370T (akT OUEBHAHO CIeAyeT H3 U3BeCTHOR GOPMyNH HH-
Terpaﬂbr-xoi reomerpun (cM., Hanpamep, Canrano JI, HurerpasbHas
TeOMETpHSL H TeOMETPHYECKHe BePOATHOCTH, IMI. 14, pasgen 5), Bmipa-
®alome#l NJOMazb S MOBEPXHOCTH KOMNAKTHOrO ABYMEpHOro AHpde-
PEHUHMPYEMOro KyCOTHO-T/I2AKOrO MHoroo6pasus M2 uepes wucao K,
TpaHCBepCaNbHHX MepecedeHHil BCEBO3MOXKHHX NPAMHX L ¢ Mﬂorooﬁ-
pasuem M2

s=o | mea. -
LOM £

Hs A) u B) noxaxem Kak Godee mpocTyio onenky B). Coraacno

E @),

N
tpsglm‘{.Nm;ix my.
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Ms (1) cnemyer, uro BCe rpaHu j, falollue BKAag B my, T.e. Safes

Baiompe DuaMHAp. i-ro pebpa BRoar p paxzuyca 3dC, coxepxarcs B
GeckoneuHom HuJaARApe papuyca R == 4dC c To#i XKe OCblO, 9TO H IH=
Jupap i-ro pe6pa. Tak Kak AMaMeTp NPOEKUHH NOJHSAPAa HAa OCb MM«
JUHAPa paBeH Djp, TO MOXHO BHIENHTb 9acTh NHJAHHEPA, CKaxeM B,
Aanad Dp Takylo, 9To Bce rpaHH j B3 my JexaT B sToft gactH, [lno«
Mafb MOBEPXHOCTH STOH UACTH LHJMHADA

Sg=2nR?+ 2aRD, = 2R (R + D,).

Ha ocnoBarun {(3) cymMMapHas njollagp S rpaHefi j m3 my yAoBJjes
TBOPSIET HEPABEHCTBY

S <K+ Sg=2aKR (D, + R) = 21K4 dC (D, + 4dC).

C npyrofi croponn, B3 (1) umeem

S > n (d/C)* m;.
CiepoBaTeIbHO,
my < (C/d)’ 9K4 dC (Dp + 4dC) = - .
== 8C2CK (Dp/d + 4C) KK (Dp/d 4 1),
3navuHr,

tp SN max my S KN (Dp/d + 1).

JlokasatenscrBa onenok A) m E), xors u Gosnee clOXHH B Tpes §
Gylor psfa JOMOJHHTENbHHX NOCTPOEHHH, NPOBOAATCA B NPEHKHNE |

TakEM Xe ofpasoM Ha ochoBe (opmyin (3). JloxasaTenpcTBa OLEHOK
C) 1 D) TpHBHAJLHE B OCTaBJSIOTCHA YHTATELO.
TipuBepeHHNe BHIe OINEHKH MOKAasHBAOT, UTO IBYMEPHOE XelIH

posapfe NO pPaBHOMepHOA ceTke HauGonee 3(QQeKTHBHO Ha yuacTKax 7}

NOBEPXHOCTH TOJH3APA, HOPMAJBHHX K BEKTOPY NPOEKTHPOBaHUSA, — 3

Ha sTHX yuyactkax tp ~ KN. Ha yuacrkax, nouts KacaTeJbHHX K BeK+ §
wopy npoexTuposauus, tpas KN A/M (ecim TONbKO NOBEPXHOCTH He A8 §

JAeTCs CHJILHO BHTAHYTOH BIOAL P), & B LEIOM AAs mapoo6pasnoﬁ
Mofea (HampeMep, Jjis anmpoKcuMalun cdepml), PaBHO KaK M B Cpej
HeM 1O BCeM HANPABJEHHSAM INPOEKTHPOBaHHA AAa JI000H MOAENH
t &~ KNInM, .

3ANAYH M YIIPAKHEHMU A

1. Peanuayfite npefuncanne «UV.npsMOYTONbHHK IIOMH3Apas.
2. Moauduuupyiite NocTpoeHne H300paMeHRs TOMMSADPA CIEAYIOw
muM o6pazoM: BBEJHTE TPH MOMOJHHTEJNbHBE CETKH THE3M, TaKHe X
KaK ¥ meppasi, HO Co CHBHIOM Ha TOJIOBHHY pasMepa THe3fa Mo ro<
QHTAMM M/WIM TO BEPTHKANH, ¢ TeM YTOOH «HAKPHTLY THE3JaMH

5
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JOTIOVIHHTEJIDHBIX CE€TOK BEPTHKaJIbHbIE H TOPH3OHTAJbHBIE JHHHH nepaoﬁ
cerkd. Tlpu ruesgoBanuu rpanH ee cieayer no6aBiATL BO BCe 3aje-
BaeMhie T'He3fla BceX ceToK, a npu of6paGoTke peGpa ciexyer BHOpaTh
CeTKy, B KOTOPO#l pe6po SajeBaeT HaHMeHblee KOMNHUECTBO rHE3H, H
paboTaTh TaK, Kak eciu Oh APYruX CeTok He cymecrtsosano. (Ilnst
DOJIHSAPOB ¢ rPaHsMH MPHMEPHO ORHHAKOBOTO pasMepa TaKas MOZH<
¢HKauus obecneunBaer mnpakTHdeckn 100 %-Hoe nomajaHHe H306pa-
JKaeMoro pebpa UEJHKOM B ORHO THE3RO, 9TO OPHBORHT K YCKOPEHHIO
NOCTPOeHHst H3o6paXKeHunsa moausapa B 1.5—2 pasa.)

3. Hokaxnure ouenkn C) u D) sd¢eKTUBHOCTH ABYMEPHOro Xes
IIHPOBAHUA JJiA KIETIATOrO JKCTA H3 N » N rpaHei,

4, Ilyers M1 — mHOkecTBO oTpeskoB 8 R3 m M2 -~ MuoXecTBO
Tpeyro/bHukoB B R3, Peasusyfite nporpaMMy nocTpoeHusi usobpakes
HHA OTpeskoB M3 M1 ¢ yueTOM saropaXKHBaHHMsS HX TDEYrOJbHHKaMH
H3 M2,

5. Pemmnrte sagmasy 4 Tak, 9To0H B npouecce nocTpoeHHs H3o06pa-«
kenHa M1 gaxpuii Tpeyronpnuk H3 M2 paccMartpHBaics He GoJee
OJLHOTO pasa.

6. TIpuMeHnTe RBYMepHOe XEUIHPOBAHH® NPH PpeIICHHR 3ajauu 5,

B samagax 7-—-11 TpeGyercsa mpHAyMaTh MaKCHMaJibHO S(¢eKTHB-
Hylo peamusaunio., Kagx MHHHMYM, NporpaMMa He (OANHG aHAJH3HPO«
BaTb BCe mapH (a,b), ae A, b= B.

7. llyete A u B — aBa MHOXecTBa TOYeK Ha mpsiMofl. Hanmmiuure
IPOrpaMMy, KOTODas HAXOMHT &) PAcCTOAHHE MEXAY MHOXECTBaMH,
6) nepeceveHHe MHOMKECTB.

8. INyers A m B — nBa MHOXKecTBa OTpeaKOB Ha mnpaoii, Hamns
IHTe [porpaMMy, -KOTOPas HAXORHT a) paccTOSHHE MeXAy MHOKes
cTBaMH, 6) mepeceyeHHe MHOMKECTB.

9. INyerp A n B—iBa MHOXecTBa TOueK Ha IJIockocTH. Hamus
LIHTE NPOrpaMMy, KOTOpas HaXOLHT HX mepeceuenHe,

10. Ilyets A 3 B — fBa MAOKecTBa HeAHX To4eK B R3, mexamux
B wape papwyca 127, Hanmmmkte nporpammy, KOTOpas HaXORHT ‘HX
nepeceqemxe. ‘

11, Myers A B B—naBa MHOXKECTB2Z TOUEK B ENMHHYHOM xpyre
Ha njockoctd, HamummTe nporpaMmy, KOTOpag HaXOZBT pacCTOAHHE
MeXAy HAMH ¢ TOUHOCTBIO Ao 1/10,

16. BupTyaasHas naMaTh

B sToM pasjene MH peannsyeM «Ooapmofi» pexrop M3 N sije-
menToB THna E ma 6ase TOuUHO TaKoro xe «6oJbmioro» pekropa Hs N
sneMeHTOB THNa B ® ellle OAHOro «MajieHLKOrO» BEKTOPAa M3 N pJes
Mentop THna E, rge n <€ N. OzHaxo cravajsa POSICHEM NPHYHHH BO3<
HHKHOBCHHA STON Ha [ePBLI BariiAA CTRAHHOA 334398,
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_ Tamars coBpemensnx DBM COCTONT H3 HeCKOMBKHX KOMIIOHEHT,
qmsuqequ 00 pasHOMYy DeaJH3OBABHMX H PabOTAIOHIMX ¢ PasHHMH
ckopocraMy, Jlio6as DBM HMeeT BHYTPeHHIOM, TaK HA3HBAaCMYIO Ofe«
PGTUBRYIO NAMATH, KOTOPASl SBAAETCA BEKTOPOM 9/EMEHTOB CICHAJb
Horo THma Gaft. Bafir coctomr M3 8 saemenrom Tuma Aa/ver, HasH-
BaeMHX GuTamu, B MOXKeT HMerb 28 == 256 pasauaHHX COCTOSHAN, KO«
Topue oGuiuHo HyMmepyiorcs oT 0 xo 255, Takmm o6pasom, GaliT MOXHO
cuurath 006beKTOM Thna 0 .. 255,

Kpome oneparunodt, 9BM mmeer o6uuHO BHemHIOW, Godce Mexs
BCHHYI0 OaMATh, KOTOPas ABJSICTCS] BEKTOPOM SJAEMEHTOB THOA 6AOK.
Baox — 210 BekTop smemento THma Ga#it ¢ HHIEKCOM, KakK Hpasuo,
or | po 512. B stoM pasmene gas wmac CYLIECTBEHHO TOMNLKO TO, 4TO
BHOUINAA NAMATh HMeeT HA MOPAAOK Gonbumi o6bveM M Ha HOPAAO
MEHBUIYIO CKOPOCTb PaGOTH, 4eM ONepPaTHBHAS. '

Kpome onepaTtHBhO# M BHewHeRk mamsTth coBpemernHnie 3BM gacro
HMEIOT ellle KOMIOHEHTY NaMsiTH, Ha3HBaeMylo xu (0T aHra. cache —
88112C) — TaKike BEKTOD SJIEMEHTOB THNa GaAT. Ko sBAseTcs Ha imo-
PAROK Gosiee GHICTPOX MAMATHIO M HMEET HA MODPSAOK MEHbUIHRA obbeM,
SeM onepaTHBHasd, : . '

Paaymeercs, ecnn npu paGore nporpaMmu Heo6XozHMO XPaHHTD
oObeM MHGOPMARHUH, NpPeBHINAOUIHH CyMMapHhi# 0o6beM BCeX BHAOB
RaMaTH HCnoxbsyemoli OBM, To cHTyauus mpemenbHO mpPOCTAa: Ha HAH-
Boft OBM paHnyl0 nporpaMMy BHIONHHTb Hemb3f. TOUHO Tag e npo-
IpaMMy HENB3Al BHIOJHHTBL, €CJIH CKOPOCTs PaboTH caMoft 6uc1:poﬁ
DaMATH He O0eCneuHBaeT HYXHYI CKOPOCTh BHIIOJMHEHHS APOrpaMMeL,
Hame, OAHAKO, BCTPEYaerCsi NPOMEXKYTOUHAA CHTYalUs: CyMMAapHB
:961:6“ NaMATH ROCTATOYEH H CKOPOCTb paboru GHCTPoRt mamstH YXOB-~
“IETBOPHTE/IbHA, HO ' BCH HEOOXOAHMAsA HH(POPMALHS OXHOBpEMEHHO B
OHCTPYIO maMATh He moMermaercs, .

TlockonpKy B RaxAH OTpe3ok BPeMeHH NporpaMMa o6HYHO pa-
GoTaer He €O BCEMR JaHHHIMH, a JHNDL ¢ Hexoropoft MX wacreio, TO

MOXHO MONHTATHCA pa3sMECTATb 3TH 4KTHBHO HCOOJAB3YEMHS JaHHHe 3

B OpictpoRt mamatH, Toraa Ha KaHHOM OTpe3Ke BpeMeHH CKOPOCTb BH-
TOAHEHNS NPOTPAMMH GYAET ONpefeNsThes CKOPOCTbIO PaGoTH GHCTPOR
NauaTH, Pasymeercsi, B mHpollecce BHINOJNEHHS NPOFPAMME AKTHBHO
HCIO/Ib3y€Mue NaHHHe H3MeHsoTcs. [losToMy Zasm obecnevenust Gmcr-
PoRt paGOTH RaHHNe HYXHO PeryJspHO NepepaclupeseasTs MeXIy GbicT-
POt NaMATHIO H MepJeHHofl. Boanukaer BOINPOC: Kak 970 aenatb? OTBer
KOTODHfL HsJaraercs B HaCTOSLIEM pasjielie, TAKOB! Gynem rmcan:
TIpOrpaMMH, He HCNOJNB3YH SBHO HH MaJeHbKYI0 GHCTDYI0O NaMATh
(Bexrop szementos THma E ¢ muzekcoM ot 0 go n — 1), am Gomvmryio
M&LIeHHYI0, BMECTO STOro HCHOJb3yeM B NpPOTPAMMS HCIONHHTEAS
““fl{'l‘Yanbnax (ot anra, virtual — BooGpaxkaeMan) naMaATHs (BexTOp
;@3auenton tana E-'¢ umaercom or 0 AQ N = 1), cuHTas, vro ero cxos
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pocTb paborH GmH3Ka K CKOpocTH pabGoTH OHCTPOR maMaru. Cam 37OT
Gonbmoit OHCTPHA BekTOp peasnsyeM ua Oase Goabmofi MennenHoH
DaMATH, HCHOABSYR NfAA YCKOpenHs PaGoTH MajeHbKY OHCTpYIO.

EcrectBenno, 9To Ha CaMOM jesie OGECHEYHTh BHICOKYIO CKODOCTbL
paGoTH HCHOJHHTENA «BHPTyasbHas naMaTb» MOXKHO TOABKO B TOM
chyuae, €CIH NepepacnpefeNCHHs AAHHHX MEXAY OHCTPOR H MeAJeH-
HOA maMATbi0 OyAYT NMPOHCXORHTh CYLIECTBEHHO pexe, ueM OGpallcHAH
K D9JIeMeHTaM, yXe HMelOWHMCs B OHCTPOR namsTH. A 5TO 3aBHCHT
HE TOJbKO OT PeafHsauuH BHPTyaJabHOM HaMsTH, HO H OT TOro, KaK
oHa Hcnoun3yercs, Ecam, HanpuMep, NOCAeNOBaTeNbHO HCHOAb30OBAaTh
Hyaesofi, nepBH#,.,,, N— I-fi sneMeHTH BHpTYanpHOR mnaMaTH, TO,
KakoBa OW RH GOHia ee peasn3auHs, CKOpPocTs paboTH 6yaeT Takolt
Xe, KaK CKOpOCTH -Mennennofi mamatd, TakAM 06pasoM, peajH3aums
ucnourTens <«BHpTyaibHas 0aMATb» JO/IKHA YUMTHBATD XapakTep
€0 HCNONBSOBAHNA. o ‘

PaccmMoTpHM JABeé HOCTRHOBKH M [ABa peLICHHA 5STOf 3agavm:

a) OmepaTHBHAs NaMATb PacCMaTPHBAaeTCHd Kak Go/abmias MefJen-
saf, @ K9 — Kak yckoputenas (tun E==0afit). Peannsanua pomxua
6HTh NpelesbHO NPOCTOH (OHA «3allaHBaerTcs» B amnaparypy) H oGec-
neyHBaTh OHCTPYIO DaGOTy KaK MHAHMYM NPH MHOTOKPaTHOM 4YTeHHH
(B DpoU3BONBPHOM MOpsAXe) N MOGLIX NOADSA HAYUIMX SJIEMEHTOB;

6) omepaTnBHaA DaMATb (TOYHEe, HEKOTOpas ee 4YaCTb, Ha3HIBae~
Mas nYAOM — OT &HrJ, pool— o6mAd ¢oHE) paccMaTpHBaercs Kak
6uicTpasi MajieHbKas, T. €. KaK yCKOpHTeAb, a OCHOBHHM XDaHH/AMIIEM
9NEMEHTOB CJAYXKHT BHelHAA (HAH, KaK ee ellle HA3HBAIOT, BTOPHUHAA)
naMATh, XOTd 9JieMEHTOM ONEPATHBHOR NaMATH sABJserca Gafit, a sies
MEHTOM BTODHYHOH — OJIOK, MBl AJS NPOCTOTH GyAeM CYUHTaTh, 4TO OHH
COCTOAT W3 9]€MEHTOB OIHOTO THNA — H3 GAOKOB. BHPTyasbHas maMATh
AoyokHa paboraTh ¢ 6Ja0KaMH W o6ecnesmBaTh OHCTPYIO paloTy H DpH
9TEHHH, H UpPH 3anHCH JIOOHX (He 00%3aTe/bHO HAYIIAX NMOAPAA) N 8ies
MEHTOB. .
" KpoMe OCHOBHHX 6a30BHX CTPYKTYD B pealH3alHAX paspelmaetes
HCIOJb30BaTh «HeGosbliHe» (M3 I 3JEMEHTOB) BEKTOPH OOBEKTOB THIA
Aa/ner, uuces M CCHINOK. ) ,

TockoNbKy H3MEHeHHe SJeMEHTa BHPTyaJbHOH RNaMATH — MOTEH«
HuanbHO Gojiee HoJTas Omepalus, YeM €ro HCHOMb30BaHHE, TO ROCTYN
K SJIeMEHTY BEKTOpPAa pPa3felHM HQ ABE ONEPalHH — UYTEHHe H 3aITHCh ==
¥ GyaeM peasJu30BHBATh HCHOJHHTEAS «BHPTyalbHasi NaMfATb» €O Clles
AylomeR cHCTEMON MpeAnHCaHHi:

1, Hauatb paboTy

2. snementT ¢ nuzekcom (Bx:i) E

3. sanucatb (X :E) B S/€MeHT ¢ HHJEKCOM {BX :i)
4, xonuuth pabory

-
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3ameuanue, O6HuHO MH (GOPMyIHDYeM TpeGOBaHHS K peasds
sanusM NO HMX co3laHusi. Ha mpakTHKe 3TO He BCeraa TaK — JOBOJILHO
YacTo CHauaja NPHAYMHBAETCA HHTEPECHasd peau3allis, a TOTOM BH-
SICHAETCH, UTO OHA MOXET CYIIECTBEHHO NOMOYb NpPH DEUICHHH TeX HJH
HHBIX 32]ad.

Kosm-namare. -ITycts CTOMT 3ajaua peanusoBaTh BOOGpaMaeMuiilt
{BupTyanbuHii) G6osbuIOi OBICTPHI BeKTOp (H33oBeM ero <«Kam ma-
MATbY) saeMentoB THna E (E=6aitt) ¢ usgexcom ot 0 g0 N —1 ma
Gase MaJeHbKoro Gucrporo BekTopa <«Kasmwy ¢ ungexcom ot 0 ao n—1
-A Gojbloro Me[QJIeHHOTO Bekropa ~«[lamaTtbs ¢ unpekcom or 0 go
Ne-1. Hpes peanusauns odeHb mnpocta: GyAeM XpaHHTb SJEMEHTH
BHPTYaJIbHOTO BEKTOpa B COOTBETCTBYIONIHX 3leMeHTax BeKTopa «[la-
Matb», d4 Bektop <«Ksw» wucnonesyem B KkauectBe yckopuresas. [as
9TOrO . o'ioﬁpasma MmHOXKecTBO HHAekcoB 0..N —1 xem-dynxuned
h(i)=imodn B muoxectso 0.,n— 1, Ilpa sanuce 3zemeHTa ¢ HH-
AekcoM i 6ypmeM 3amMCHBAaTL €0 H B HAMATb, H B 9JEMEHT K3II C
nupekcoM h(i). Ilpy ureHun sieMeHTa cHavYajla MOCMOTPHM, He Haxo-
RHTCA JIH STOT 97eMeHT yxke B Bekrope «Ksm», Ecim ma, To K maMard
ofpamaTthca BooGme He OyAeM (3a cueT 4ero M KO/IKHEL HOJAYYHTH
BHHIPHII B CKOpPOCcTH), Ecam e ajleMeHT2 B K3II HET, TO NpPOYTEM
ero M3 naMsATH H OXHOBPEMEHHO NOMECTHM B K3II B 3JIEeMEHT C HH-
aexcom h(i), ' ~

B 5BM pycrpoficTBa «K3iI» H «maMsTb» KOHCTPYHPYIOTCH TaK, 4TO
npv BCIKOM YTEHHH H3 MaMATH HJM 3a0HCH B NaMSATh 3JeMEHT HOfma-

JAaer B K3II aBTOMATHYECCKH, 06p83H0 roBop4, 0o <«napajieJibHeIM npo-"

-pofam», Takum o6pasoM, pabotra ¢ K3m He Tpefyer HMKAKOIO JHOIOJ-
HHTEJbHOI'O BpEMeHH No cpasheHMio ¢ paGoroft ¢ mamsaTeio. Ecum, oa-
nako, TpefyeMnit SAeMEHT YyXe €CTb B K3UI, TG IPH . €r0 YTeHHH

D6pamemm K maMsATH He NPOHCXOARHT. 3a cyer sTOrO cpepxee GHCTPO-

aeiicreue OBM nosumaerca B 1,5—2 pasa,

ncnoanarenp Ksm namatsh

. CII:

. 1, Havate paGoty

. 2. saement ¢ uugekcom {Bx:i) :E

. 8. sanacate {8x:E) B asemenr ¢ mHzexcom (BX:i)
« 4. xonunrp paboty

. KOHCTAHTHI?

» N =1655636

» nN=2048

. THOHS

- HHACKC. -0 ., Nel.
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. xom_mHgekc=0 .. n—1

. OGBEKTH:

. Hupexc B naMmsTH:BeKTOD HHIEKC (KOII- ﬂHp.eKc)
+ HCNOJb3yeMble HCIOMHHTENH:

+ Kom : pextop E (ksm_mupexc)

. Tlamare : sekrop E (umnpekc)

KOHEIl OMUCAHAR | e — e o e ————

nporpaMma HauaTb padoTy

. AaHo :

. HOJNYUHTH:

. Ksm.nauats paéo'ry

. Hupexc B mamsaTH.Had9aTh paGory
. ~.ITamarb.HawaTh pabory

. nuEa V k € ksm_nuaeke nunommn.
. « Kom (k) := INamars (k)

. o Hunexc B mamaru (k) := k

. KOHey IHKJIA

KOHel[ oporpaMmsl

OpOrpaMMa SJEMeHT ¢ HHIEKCOM (nx i: nup,exc) E
. Aago . - : :
. nwlyqn'rb'

. k= 1imodn

. ecan Unpexke B mamatu (k) 551 ro
.« Kom (k) := Ilamats (i)

. + Hagexc B namaty (k) := i

. KoHel ecad

. oreer := Ksm (k)

XoHel OporpaMmu

nporpamma samucath (BX:e:E) B azement ¢ HnEekcoM (Bx?i)
. AaHO :
+ DOJNYUHTDS

. Kom (k) i=

. Wunexc B namsara (k) := i
. Tlamats (i) =

KoHEl NPOorpaMmat

nporpaMMa KOHYHTD paGoTy
« A3HO :
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. no.uylmrb:

+ Kom.xonuurs paGory

. HHgeks B naMATH.KOHYATH paGoTy
. [Ilamars.koHunTh paGoTy

KOHREI, HPOrpPaMMbl

KOHEI[ HCHOMHBTEIA | o s e o e s 2 o o o 2 e o e o 0 o im0 2w 0

HanoMHuM, 49TO  peain3auns KSII-NaMATH faeT BWHIPHIE, eciH
B RaXAHA KOHKDETHHH MOMEHT BpeMeHH AaKTHEHO YHTaeTcd HeGozbmioe
(He npeBocXoAsllee K3W) MHOXKECTBO 'PA0OM DPACNOSOKEHKUX SAes
/MEHTOB BeKTOpa, B 3TOM cayuae Bce OHM MONaRaloT B K3Hi, W OpH
paloTe C HHMH MaMATh TPOTATh He mpuxoputes. Ecam, onmako, mooge
peaso paGoraTh BCero JIMIIb ¢ ABYMs SIEMEATAMH BEKTOPAa, HHAEKCH
KOTOPHIX OTJHYAIOTCA HAa 1, TO NPHAETCA NOCTOSHHO OGpauiaTecad K
-@iaMATH, ¥ HUKAKOIO YCKOpeHHS MO CPaBHEHHI® NpoCTo ¢ paboroi
g HAMATHIO He GyXer.
;' BHpryansbHas mamarte. Pemnm Tenepy sagady 6). 3mecs y Hae
wan E —oro G6noKk, MajeHbkHA OwiCTPHit BekTop «[Iya» — 370 Hekos
'i'opaﬂ vacth omepatusHoR mnamare DBM, Gonswoft MepaeHHEI BeKs
70p «BropHuHas naMATb® — 3TO HeKOTopas ofiacrs BO BHeIUHell mas
MaTH. Bynem cumrare, 4TO mys sBAseTcA OOGHLIYHEIM BEKTODOM, & HCs
noJHUTENb «BTOpPHUHAS NMaMSATB®, MO CYTH TaKke SBJIAIOMHACA BEKTO«
POM, BMEET C/IeAYIOLLYIO. CHCTEMY MpPEANHCAHHMA!

. HadaTb paboTy

. npouecTs 610K ¢(8xX111HOMep 6/OKa) B (BHX!e: Mox)
. sanmcath {BX!@iO0M0K) B 6/0K (BX:iiHOMep 6rOKa)
. KOH4HTh paboty

oo N =

IMocranoska sToft 3amaun o6pasHo msoGpaxeHa ma puc, 16.1. Mcs
NOJHHTENb «BTOpHUHAS nNaMsATh» H300parkeH MaJIbYIHKOM Ha CTPeMSHKe,
IpuseReHHas BHINE peajH3alHs K3UI-NAMATH B TOYHOCTH INOBTOpPSAET
STy KapTHHY B MHHHATIODS! BMECTO ONOKOB — GaliTH, BMECTO NyJIa ~
K51, BMECTO BTODHUHON NAMATH ~— HaMATD,

Huxe Mm 6yaeM HCHOJb30BAaTh 3HAK I (KOTopuﬁ CUHTACTCH

rarofi xe Gyksofi; kak A, B, C u np.) B xauecTBe aJbTEPHATHBH MJs
CJI0Ba <HHJEKC», T. €, HMeHa BHAA <«3:6/0KA» OymeM 9UHTaTh H HCs
HOJIbSOBATh K2aK «HuIeKe 6a0Ka»,

BemosnATeNs BHpTYyalbHad namate

+ CII:

4 L. nasarn pabory

5 2 siemeHt ¢ mupgekcoM (Bx:i) B

s.. B. sanngath (8X:ietE) B saeMenT ¢ muexcoM (Bx11)
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7 — moMecTHTh Gaok (Bx:i) B mya (Buxik)
. — 0cBOGoauTh GJOK myaa (BhIX:k)
. 4. KOHUHTDL paloTy

« KOHCTAHTH;

. N == 2048

. n. = ]28

. )uuma 6noka == 512 | GafiT .

. THOBL :

« F$6aoka =0 ., N—1 | B0 Bropuunoft namatu

» #6aoka nysa=0 ., n—1
» E =06a0k == gekrop Oafit (0 .. gauHa Gaoka — |)

TBADKM
DTOP"‘“'M

NarMAaTN

BTOPHMYHAR NAMATM

nyn |

\
—

\

UL LTS

R

NN AN

l -
_J B
naMaThL — BADK nyna

Pgc. 16.1

Maen peanmsauuu. PeamusyeM HcnonnuTedss <«BHpTyajpHast mnas
MATb> (BekTOp GioKOB ¢ HHAekcoM 0.,N — 1) Ba Ga3e pana oGbekrTOB
B OaMATH W MCHOOJMHHTeAs «BTODHYHAs naMsTbs, KOTOPHM sBIfAeTcH
TOUHO TAaKHM e BeKTOpoM GJOKOB, TOJIbKO O4Y€Hb MeIJeHHHM. B mpo<
necce paboTH HHGOPDMaLHA H3 HEKOTOPDHX OJIOKOB BTOPHUHOM MaMATH
pacnonaraerca B Gydepnom nyne. Ecim mpu ofpalleHHH K TOMY HJaH
uHoMy GJOKY BHPTYaJbHOl NAMATH STOT G/IOK yXKe HaXOAHTCHA B IyJe,
70 NpoM3BOAATCA TPeGyeMble AEACTBHSI € COOTBETCTBYIOIIMM GJOKOM
nyxa, Ecin xe G/loka B Hyae HeT, To OH B nya nopemaerca, [lpa
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. 8TOM KakoH-To Apyrofi 670K MOXKeT GHITb «BHITOJAKHYT» H3 mysa obpare
HO BO BTOPHUHYI0 maMsth (puc, 16.1). B xonue paGoTH Bce Gaokd
nyJa, «BHTAJKUBAIOTCA» O6PATHO BO BTOPHUHYIO MaMATh.

Taxum o6pa3oM, AeficTBUS, HPOHU3BOAMMHE NPH HMUTAUUH PaGOTE

e GOKaMu BHpPTyaJbHOM MaMATH, MOXHO PasfleIHTh Ha YTeHHe/3amHCh
6GiOKOB B NyJle /¥ BO BTOPHYHOM HmaMATH M Ha paGoTy ¢ OrpaHmYeH«
HHM MHOXECTBOM Nap (uHEeKec 6a0Ka B myse, HHAEKC GJIOKa BO BTO«
PHYHOM naMsaTH) NS BCEX HAXOAAMHXcs B myXe GokoB, (Ymcno map
B 3TOM MHOXeCTBE OrpaHH4eHO uucjioM GJaokoB nyia.) B cooTsercrsum
C TeXHOJIOrHell «CBepXy BHH3» BBENeM JJs PaGoTH € 9THM MHOXKEs
CTBOM TPOMEXYTOYHOTO HCHMONHHTeNs <MHOXKECTBO nap» M <nepenos
WHM HR Hero» aHAJIH3 HAJMYHA WK OTCYTCTBHS GlOKa BHPTyauabHOA
NaMATA B OyZne, ONpefeNieHHe HHAEKCA BHITANKHBAEMOro G/IOKa mHyJa,
onpeAeneHHe HO HHAEKCY GMIOKA €ro HEAeKca B Oyde H T, ML

+ HCMOAbL3yeMbie HCHONHATENH:

. MHoxecrBo nap

o Ilyn:BexkTOp ShAEMEHTOB THHA E € MHAEKCOM TAna H:6j0ka myna
+ Bropuunas namate

KOHen ONHCAHAN | w— e e e e e e e i e e

nporpamMma HauaTh paboTy

. KaHo :

« MOJNYYHTH:

. ——————--* v 7

. MHuoxecTBO map.Hauats paGoTy

. Ilyn.uavats paGoty

o Bropuunas namartb.nauate paGoty
KOHern HporpaMmul

ApOrpaAMMA SJEMeHT ¢ HHJeKcoM (BX:i:dk6aoka): E -
. BaHo : '

. MONYYHTH:

. TOMeCTHTH 60K {BX:i) B myn (BHX: ky

. otrser ;== Ilya (k)

KOHel[ POrpPAMMM

Bseenennan sjech J0kanbHAag MPOrpaMMa <IOMECTHTb GJIOK B myJ»
no:mma noMectaTh {-# 60K BUPTyaNbHON NamaTH B mya (ecam ero
TaM He GHJIO paubme) u BHAATb B BHXORHOM NapaMeTpe k ungekc
CooTBEeTCTBYIOINEro 610Ka myJa,

~Bporpamma sanncats (BX:e:E) B sgement ¢ mupexcom (BX ;i)
‘o AAHO : 14 6aoka .
+ HOJYRUTDH:

‘6. BUPTYANILHASR TIAMATD - = - i in

. noMecTHTb 6aok (BX:l) B mya (BRX:Lk)
. Mya(k) i=e
XOHEW NPOrpaMMul

nporpauma nomectats Ga0K (8X?1) B nmys (Bux: k)

« AQHO 2 {14k 6anoka

. noayqnn: k:dk 6aoka nyna

+ k := Mnoxecrso nap.nugexc 610ka B myxe (ex: )

o« e€ca# k==peonp 1o |G6joKka B myae wer

+ + .OcBOGomuTb 6/I0K myJda {BHX :k)

+ + Bropuusas namsate.mpovecrs GaoK (BX:i) B (Bux Hyn (k))
e « MnoxecTB0 map.xoGasuth napy {(ex:k,i)

. EOHen ecam ' :

KOHeIl IPOrpaMMsl

Mpeanncanue «Muoxecrso nap.muxexc 610Ka B MmyJes NOJKHO
BrpabaTHBaTh B KauecTe SHaueHuss AnG0 WHAEKC GIOKa ny/aa, B Ko
TOPOM pacnosioiken i-i 610K BHPTyanbHOA namsTH, JuGo Heonp, ecad
I-ro Gnoka BupryanbHOfi maMATH B R4HHHA MOMEHT B oyae Her (T, e,
B MHoxecrBe map e cymecrsyer mapw suaa (k,i) ¢ AaHHbM ),

nporpamma ocBoGoauTh 60K nyaa (nux.k)

« RaHO _ :

« MOJMyuHTh: k: =ﬂ:6.uoxa nyna ) . -
. MtioxecTro map.BHTOAKHYTH Napy. (smx:k,i)

+ €CaH i7=Heonp TO | 60K nmyAa G SaHAT

+ . Bropuunas namsarb,sanucatsh (Bx:Ilya (k)) B Gaok (Bx: )

+ KOHEN eCaH

KOHel HPOrpaMMul

Mu npeanonaraem, uTo npeAmucande «MHOXECTBO map. BRTOJKHYTb
mapy» nuGo ypajser kakyio-To napy (k,i) mu3 MHOXECTBA, BHZaBas
BeqHIHHH k ® i B KauecTBe BHXOAHHX NapaMeTpoB Hapyxy, AHGO
BHJAET napy BHAa (k ueonp), rie k — ungexe cpoGopHoro 6iaoka nyna
(mnoxecTso map mpH STOM He Memsercs), Kpome Toro, 6yaeM npen-
nosaraTh (370 MOHafOGHTCA B LPOrpaMMe «KOHYHTL PaboTy»), uTo
UpH NpHMEHEHHH N Pas NOAPSA NPeANHCAHHS «BHTOJKHYTb Mapy» mo-

- Jiy4aloTCs BCe N PASJHIHHIX aﬂaqermﬁ k,

nporpamma KOHYHTH paGory
+ AGHO H

.o TOAYYHTD! .

‘e UHEA 1 pa3 |T. e 9HCJIO 6.vxoxon nyna pas

-9 A, I, Kymnmperko, [, B, JleGenen
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I3

. ¢ ocsoGoauTb 6yox nyna (Bux k)

» KOHeW IHKJIa

. Bropuunas nmaMaTh.KOHUMTH paGoTy
o Ilyn.xonunts paGoty T

« MuaoXecTBo map.KOHUHTH padoTy
XOHeNn NPOrpaMmu

KOHEI HCHOMHATEIA | e o m= e s o o o o oy e i

HPE)KILG qeMm ,l[BHI‘a:rbCﬁ ZaJjbllle, T, €. B COOTBETCTBHH € TEXHOJ/O«

YHel «CBEPXy BHH3» peaJH30BHBATb NPOMEKYTOUHOrO HCIOJHHTENS
«MHOKECTBO nap», 3aMeTUM, 4TO B NPHBEJEHHONA peaNH3alHH OPHU BB+
TaJIKHBaHHH G6JIOKa BUPTYaJdbHON TaMATH H3 NyJia OH 8ce20a SalHCH«
BaeTCs BO BTOPHUHYIO naMaTtb. QueBHIHO, 9TO €CaH colepkuMoe GaoKa
He MeHSAJIOCh, TO B 3TOM HeT HeoOxoauMocTH. IlockossKy samuch GJOKa
BO BTOPHUHYIO DAMAThH — BECbMa AJIATE/]bHAS ONEPallHsl, H3MEHHM peas
AH3AHHIO TaK, 9TOG6H G/J0KH Nmyna 3alHCHIBANHCh BO BTOPHUHYID MaMATh
TOABKO TOTAa, KOTA2 STO AEfCTBATENBHO HYXKHO, T. €. KOTZAa COMNEP-
xuMoe Gioka Menanochb. Ilisi xpaHeHust. wHpopMauun o6 H3MEHEHHIX
B 61oKax H0GaBHM B pealn3alii0 MCHONHUTENS «BHPTyaJabHas NaMaThy
raoGanpHblit 06beKT

Ouiid M3MeHeHHs $ BeKrop xa/uer (3k 6ioka nyna)

B H3MEHHM peasH3alHI0O NPOrpaMM «¢3aMucaTh», «NOMEcTHTh 6J0K» W
«0CBOGOMUTL GJIOK»:

mporpamma sanucath (Bx:e¢:E) B saemenr ¢ munexkcom (BX:i)
» JaHO : i:k 6noxa
« NOAYYHTD:

. momecTHTh 6n0K (BX:i) B myn (Bx:Kk)
. Tya(k) := e

« G6maa usmeneHns (k) := ma

EOHel mporpaMmH

nporpamma noMecTHT, 60K (Bx:i) B nyn (Bux:k)

« AQGHO ¢ i34k 6aoka

« moayaurth: k:df Gioka nyaa

« k 1= MHoxecTBO nap.HHiekc 6.oKa B myne (BX:{)

. ecan k==mneonp 10 |6n0Ka B nyse Her
« « ocBoGoauTh Ga0K mysaa {BbIx :Kk)

« « Bropuunas naMatb.npouects 6a0k (BX:1) B (Bbix : Iya (k)
« « Mnoxecrso nap.no6asuth napy (ex:k,i)
s o Ouas wsmenennus (k) := Her

'316. BUPTVAJILHASL MAMSITH ‘ 259

s KOHEN eca:
KOHER nporpaMmm

1porpaMma ocBOGOXHTL GAOK myna (ehix k)

s HaHO  t '

. moayanrs: ki 6a0xa nysna

» Mnoxecrso map.sutometyts napy (ssx:k,1)

. ecan iwkneonmp m Guan Mamenexnua (k) ro

+ «+ Bropnunas namsrs,sanueato (ex1TIya (k)) B Gaox {sx11)
» KOHeWw ecau

KOHel, nporpaMmul

Bropoil mar AexoMnosHuny, BafuemMcs Teuepy peaamsanpel MgROa«
HHTeAR «MHoxecTBO nap», CuereMa npeAmHcanufl sToro HCNOAHK TN

BHINISAHT TaK: . ’

uCnoaHRTENb MuoxecTso map

. CII;

« 1, Hauatp pabory

2. BuTOAKHYyTH mapy (sMxtktdk Gioxka myna, {14k 6noxa)
- 8. noGasure mapy (axik:sp Groxa myua, 124 6noka)

+ 4 nugeke Gnoka B myse (BX1i3dh Gnoxa) &3k Gaoxa nyaa
« .B. KoHunth paGory

+ KOHCTAHTH

. N == 2048 ‘
o THOB:

+ dfk Guoxa = 0, N..-}

« HEGoKa mysa e 0 1~

Tlockonwky gueio Dap (k,1) He mpesocxomnr aucna Gaoxop » nyae
n k coorBercTyoT HuaeucaM OoKOB DyJaa, To npocrefimjeg pepienye
COCTOMT B TOM, 4TOOHW XpaHuTs HEdOpManmio o napax (k1) B rvio-
GanpHOM 0GBbeKTe -

Knjexe 6aoka | Bextop #héioxa "(#6noxa nyaay,

a HMeHHO B HHAeKC 6/i0ka (k) sammeats i, ecan mapa (k, 1) ecTb B MHO-
eCTBe Nnap, H HEONp, eC/H Naphy {k,1) ¢ nannsim k B MHOXecTBE Her.
Ipocrefias crpaterns puTankueanns, YAOBJICTBOPSIOILAR TP«
GOBaHHI0 «32° N BHITAJKUBAHHR — BCe 1 pasamiumx sHeYeHHH k», co-
CTQHT B TOM, 9TOGH NOC/EAOBATENbHO BHTAAKHBATL OVIOKH cHavasa
€ k=0, sates ¢ k=1, k=2 ooyl ™0—1 norou omsms ¢

g
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k=0, k=1 r T. 1. 3aMernM, uT0 ecim NpH BCAKOM AoGaBienunn §

napa  (k,i) k copmepxHT HHZEKC TOJBKO 4YTO BHTOJKHYTOr0 G6J0Ka
(a B peanmsanuu BrpryasbHoit maMsTH STO TaK), TO NpHMeHeHHe 8TOM
CTpaTerdH NPUBOAMT K BHTAJKHBAHHIO H3 myJa «caMoro craporo» 6:0-
Ka.— TOr'0, KOTODHHI “HAXOAUTCA B NyJe Roabimle Beex. [aa peanusauuu
STOM CTPaTeTHH MNOCTATOYHO XPaHHTh HHAEKC INOCHENHEr0 BHITONKHY<
10ro 670Ka mysa W TMepeMelaTh ero Mo «koJbuy» O..n— 1 npm oue-

PelHOM BHTAJKHBaHHH. Mm GyAeM XPaHHTL STOT HHIEKC B F106a1bHOM
‘o6bexTe :

#Buronxﬂy'roro 6.uoxa #Gnoxa nyaa.

Takum 06pasoM, NPOAO/KEHHE DeaNH3allHl HCHOJHHTEN «MHO<
JeCTBO Maps BHIAAAHT TakK:

+ 00BLEKTH!

. HHAEKC G6J0Ka :BekTop I Giaoka (3 Gaoka myna)

. 3k BuroakHyTOro GnoKa: 4 6J0Ka mysa .

KoHeH ONHCAHHA |——ee——— ———————— o ——————————— -

nporpaMma HavuaTh paGoTy === I BHTOJKHyTOrO 60OKa !==n-— 1
nporpaMma BHTOJKHYTb Mapy (BuX:k:df 6a0xa myna, i: 3k 610xa)
. AaHo :

« MONYYATH:

"+ k= (4 surosknyTOro Gioka - 1) mod n

.+ 1 := mugexc 6aoka (k)

-, mmgexe 6aoka (k) = meomp

" .k BHTOJKHYTOTO OMOKa == k'

| KOHER mpOTpamMMH

‘. nporpamMma noGasuth napy (Bx:k: :H:d.noxa nyaa, {3k 6aoka)
« JAHO t HHApeKe Guaoka (k) = meonp
« HOAYIHTD:

. mHAekc Guoka (k) = i
XoHen mporpaMmul

npPOrPAMMA HHJEKC Gnoxa B nyne {sx:i:f Gnoxa): =ﬂ=6noxa nyna
aHo H '

. no:lylm'n.' oTBeT = Reonp |ec/m Goxa I B ny.ne HeT

. Ham ungeke 6jaoka (orBer) =1

. naEa V k = 4 6roka nyna moxa muaekc 6oka (k) # L
» + BHIOOXHATH )
e » HHYEr0 HE HRENATH
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» KOHEH NHEJIA

"o oTBeT =k

KOHeR mporpaMmut

NPOrpaMMA KOHUHTH PaGoTy === HMHUEro He ASJIATH

KOHeIl HCNOJHHATeRd I—--------------t.------------,‘

Xem-peasm3anus BHPTYaAnHOR namaTh, [TpuseaeHHas BHUIG pPeasRd
salHs BHPTYaJbHOR DaMATH (a TOYHES, HCMOJHHTONAR «MHOXKECTBO
nap») obaajaeT OAHHM HEJZOCTATKOM — 8HAJHS HAJHYHA HJH OTCYT¥

_CTBHA HYXHOro 6i0Ka B nyJje, a TakKxXe oIpefeneHHe ero HHACKCA

B nyXe (mpeanHcanme «MHOXKeCTBO NAp.HMHAeKG O710KA B Iy/ed) fBe
JIfIeTCA MaccoBoR omepalmefl, TaK KaK OCYLIECTBAAGTCA NOC/efoBa<
TeabHHM nepeGopoM Bcex HoMepoB 6a0koB myaa, Ot 3TOro. HEAOCTATKA
MOXHO H30aBHTBCA, €C/H BOCHONBL3OBATHCA MAGHMH XGUIMPOBAHHSA, T,
He HCKaTh HHAeKC 6JoKa B HyJe, a BHUHC/IATH €ro No MHAekcy Oiaoxa
B naMaTH. BBegeM KoHCTaHTY

p==n | uHcnO Xem-3HaueHHA
¥ rao6aabHble 0OBEKTH

Xem .. Ta6auita : Bexkrop F G6noka nyaa (0 .. p— 1)
@ cnex, @ npex : BekTOp H: Gioka myna (3 Gnoxa nysa)

AHanns HamMuMs H onpe}lené}l_ﬂe MeCTOpACnO/IOXKeHHS 6loka §
B NyJe u3MEHHM CleAylolEM o6pasoM: Bce MHOXECTBO GJIOKOB, HAaXOe
AsHXCA B TyJe, pasoObeM HAa NOAMHOKEETBA, COOTBETCTBYIONHE pa3s
JHYHRM 3HaueHHsAM xeul-¢pyHknuH h(i) = imod p. Homepa Gaokos
Oyla B KaXIOM [OOMHOMXECTBe -IIPOBANMEM CCHJKAMH «@clel> #
«@npen» B OTAe1bHEE Koabla, MHIeKe XKakoro-HHGYIb SAEMeHTa KOJMBA'
Ha (T.e. HOMep Gnoka myna) sammmeM B Xem-Tabauua(h), rae h—<
sHaueHHe Xell-QYHKIHH JIJA NAHHOTO KoJbia., EciH 1is HekoToporo
sHavenug h B nyne Her GJOKOB ¢ TaKHM 3HaueHueM Xeul-QYHKIHH, TQ
SJIEMEHTY XelI-TaGJHLB C HHAEKCOM h NPHCBOHM 3HadeHHE HEONp:

- HcnoaHnTeaAb MnoxkecTBO nap

+ CII:

.
—

. HauaTh paGoTy
2. BWTOJKHYTb napy (BHX :k: 3k 6roxka mysa, i #: 6noka)
« 8. moGasuth mapy {BX tk:dfE Groka nmyaa, 1:dk Gaoka)
4, ungekc 6aoka B myJe (BX:i:dk Gaoka) : 3 Gaoxa mysa
5. KOHUHTB paGoTy

+ KOHCTAHTH:

. N : == 2048
. n = 128
. D = n |qncno xem-anaqexmn
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.

e THNH:

« dF6noka = 0,,N—1

« dk6iora nyna== 0 ., n—1

+ O00BeKTH:

. THHAREKC Gnoxa twerTop F=Gioka (F=6roka mynd)

« HFBHTOJKHYTOTO 6J0Ka & 3 GnoKa myna

o Xem_Tabmmma‘BexTop - 6r0Ka mym (0 ., p — 1)

« ‘@uiren, Bopentvexrop Fh6uoka nyra ($E8aoxa mymR)

KOHEeN OMHCARAR | —— e mee e e e s

nporpaMMa HauaTh paGory === H} BTOKAYTOro ‘6i0Ka t== N — 1
npoTpRMMA BHITOAKHYTH napy (Bux ik :dk 6aoka mydna, i1df Gnoxa)
o A@HO _ 3

« HOJYYHTH:

o Kk 1= (3 BuTonMkHyTOTO 6s0K2 -}- 1) mod n

o 1 ;== unpexc Baoxa (k)

« Hugexc Gaora (k) :== meomp

4k BrTONKHYTOTO Gaoka 1= k

B HoBOR peanmm3anuu, ONHAKO, B CNyuae, €CHH BHTANKHBACTCHK

sanaTHE Gaor (i $8 @eonp), Hajo WOKNIOTATEH ero HS COOTBETCTBYIONIEr0.

KDNLUA:
» ecat 1 55 weonp 10

'e o cBsiBaTy (@ npen (K), @ caen, (k)

!

'@ TAKKS, ec/m BJIOR B KOIBUE OfHE MU eclH GAoKoB #ecKOALKO, HO

B Xem-Talime BAMHCAN UHIEKE MMEHHO -TOTO GNOKS, = MOMU{HIAPOL
BaTh XEW-Talfaumy:

es hi=1modyp

« « Bubop

e« « npr @cren(k)=%k e xem _tabauna (h) 1= meonp
e+ o npA xem_Tabauua (h) =k =>xew_rabaana (h).;== Genen (k)
. « KOHel BESOpa i
KOoHeN eCAH

KOHEl[ NPOrpamMMu

nporpamMma A06asHTh Mapy (nx:k:#tshoxa nyaa, itk 6noka)
« A2HO t uHAerc 6aoxa (k) = Heonp
» DONYYHTH?

_» mBACKC O6aoKa (k) t== 1

18. BUPTVAJIBHAS: [TAMATE: €65 -

KpoMe TOTO, HOBHA 6/0K HAZO BCTaBHTb B. COOTBETETBYIONIEd
KOMbLO, €CJH OHO 6o (T, e, eoan xeml.-tabanmya(h) 2 weomp), anbo
¢popMAPOBAT. H3: £i0Ka HOBOS KOJBLO, eGIH TAKOro KOMbRA He Ouaoy

o h =1 modp
« kl: == xem_Ta6/mua (h):
. ecan kl == Heomp
.. TO |GJIOKOB ¢ XemI_ 8HAUCHHEM h panbume ue Guuio
.. caasatk (k,k)
.« xeln,Tabasna(h) 1= k.
. . HH@Ye | BeTaBiAseM GJOK B CTapoe KOJbULO3
.. censath {@mpex (kl), k >
.« caasats (k.. ko

B sror moMenr mCe yxe onensno, MH, QaHaKo, YCROPHM. eIL9
MHOTQKDATHNE OODAIIEHHA K OJHOMY H TOMY Xe GNOKY B. Clydae, eci
670k B KoabHe He OfuH, IJAA STOrO BOCHOJNB3YEMCA TeM, 4TO B Xelil-
Tabmume momer ONTh SANHCAE WHIAEKG JIOGOTO B/eMEHTd KOJABUR, &
NOWCK HAYHAAETCH HMEHHO 6 $TOro saewenrta, Taxmm o6pasoM, ecaH
B Xem-TaG/IANY SaUHCAaTh MHREKE HOBOTO, TONBKO YTGC NPOIRTAHHOIG
610ka, To HEGOpManuT o0 6AOKAX B NyJe OCTAHETCA KOPPEKTHON, &
NpH NOBTOPHOM OCDAILGHHA K STOMY GNOKy HCKAaTH B KOJBUG HE MPH«
JieTc — MH €pasy moJyTHM HEXeke TpeGyemoro Gmoxs, [fosromy na«
TIROIEM ete
. « xem_TaGxma (h) 1= k
« KOHEN ecam '
KOHEN DPOrpaMMu

nperpamma Hujgke Giowa B uyne (x.:l:df Gaoxa)tFf Groka nyaa
+ RAHO )
« IORYIRTE: OERET == HeONp }ecan Gaoka i B myse mer
. AR HHEexe 6joxa (orBer)==I
L e . .
B noBofi peanssauRd- [N HOJYSEHHA OTBETZ JOCTATONHO DPACMOTy
Pets. TOABEG MFEMERTH KONBIA. € COOTBEICTBYIOHIHM 3IHATRHHEM Xell«
Gyuxmum, Qupmw CHAMGTE WHISKS K [epBoTy: SAEMERTA  KoJblas

«Hi=1Tmodp
o k = Xem_Talnmua (h)

Teneps Hago npoémo'rpc'rb £aMo KOJbLO B NOHCKax TpebyeMmoro
610ka, C y4eToM TOrO, YTO KOJMBLIO MOXKeT GHTh HycTo (B STOM Ciays
4yae k == Heonp), MOHCK 6/10Ka MOXHO 3aNUCATh TaK:

. el ky~Heonp TO |ecThb GJOKH ¢ TAKUM SHaueHaeM: XeUl-(yHKUAH
oa kl:i=k

.+ IBKX BoKa WHAgxc Oaoka (k)#=i B @caen (k)#ki

es o BHOOJHATH ‘ ‘
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oo o k1= @cren (k)

« « KOHem NHKJ2

.. ecan mHmekc 6noka (k)z<1 10 k != HeORp KOHel ecaH
. KOHel ecau '

« yrB: k==neonp |eciu I-ro 61oxa HeT B nyse

. Hau uHAeKe Ojoka (k) =1

. oTBer ;= k

KOHel NnporpaMMs

' HcmoabsoBaHHas BHING JOKaJbHas NOANpOrpaMMa «CBA3aTh» pea-
Jn3yercsl, Kak OGHYHO: .
nporpamma cBasath (BX!ka,kb) m== @ cnen (ka) 1= kb;
@ npex (kb) 1== ka
HPOTPAMMA KOHUHTb PaloTy === HHYEro Heé AeJaTh

KOHEN, HCTOMHHTOMS | mm o mm v o oo s s s e s o o e 0 e e 00 0 20 2 0

IockosnbKy 4HCaO Xell-3HAUeHHA COBNAjaeT ¢ MaKCHMaJ/IbHHM YHC+
JaoM GJIOKOB B "NyJie, TO MOXHO HajeATbCsi, 4TO B KOJbIE, KaK Npas
BuJO, OyJer ORHH-KBa ®JeMeHTa (ecau, manpumep, paboraTb ¢ n noji-
PAA PacnoNOXeHHHMH GJOKAMH BTOPHUHOM mNaMATH, TO B KaXJOM
Konblle Oyler mo oAHOMY sjeMeHTy). Tak Kak 9HCJO Xell-3HaueHHH
ABNAETCS KOHCTAHTON, TO €ro JIerkKO YBEJHUHTb, HaNpHMep MOJIOXHTh
paBHEM 2n, B mnocirexneM ciaydae B KaMAOM KOJblie, Kak INPaBHJO,

Gyner Bcero OAMH SJeMeHT (MaM He OyJAeT SJIEMEHTOB BOBCE) H DOHCK

sjeMeHTa OyjaeT MIHOBEHHHM,

Bamewanue, CnoBa «BHPTyadbHasd 0aMATbs, BoOGIIe TOBODA,
osHawaloT JO6YI0 peaZiH3alHI0 BeKTopa Ha 0ase JADPYTHX CTPYKTYp
Aannuix, IIpuBescHHHe BHIle peaJH3alHH B 3TOM KJjacce 8ajad He
€IMHCTBEHHKE — IIHPOKO PACTIPOCTPAHEHHHIMH H NPAKTHYECKH HCNO/be
SyeMHMH SBJSIOTCH, HANpHMEp, peasu3alM¥ MHOTHX ([HanpuMmep, 256)
JHHAMHYeCKHX BEKTOPOB, OIDaHHUEHHEIX B COBOKYNHOCTH Ha 06ase oOf«
HOTO GOJBLIIOrO BEKTOPAa, HIH DPeasH3alUHH «GOJLIIOTO pas3sperXeHHOro»
BeKTopa ¢ HuiekcoM oT 0 ao N —1 Ha 6ase «MalleHbKOro® BeKTOpa
¢ nagexcoM ot 0 ao n—1, rae n <« N. CioBa «paspexxeHwifi» 03Ha«
¥aioT, 470, X0TA B 60JbIOM BeKTOpe N 3/€MEHTOB, B KaXXJbif MOMEHT
BpeMeHH He GoJee N H3 HHX OTJHYHO OT HEKOTOPOi KoHcTaRTH €0,
Kax u Buiie, THH SJAEeMEHTOB 3AeCh — 3TO 00HUHO OGaiT MIM 6ok, a

© B peajH3almuAX KPOMe <«OCHOBHHX» 0a30BHIX CTPYKTYp HCHOJB3YIOTCH
" «HEGO/IbIIHE BCIOMOTATE/NbHEE BEKTOPH, SJEMEHTAMH KOTOPHX fBJSIOT
Csl YBC/a HJH CCHUIKH,

3AZAYU ¥ YIIPAXKHEHUSA

Bo scex peanusanusAx HuXKe KDOM@ YKA3aHHHX GasoBhIX CTPYK-
TYP MOXKHO HCHO/IbSOBAaThb TaKXKe «HeOOJblIHE» BEKTOPa YHCEN M CCHUIOK,
€CJH 3TO NnoHaxobHTCH,

17, IPOCTERIIASL ®APJIOBASl CUCTEMA - : 268

1. Peanuayiite  Goapuios PaspexeHHHl BeKTOp 3JEeMeHTOB THoa B
Ha 06ase MaJeHbKOro BexTOpa 9aeMenToB THNa E. '

2. PeanusyfiTe HCHIOMHHTENst «p JMHAMHYECKHR BEKTOPOB GJI0KOB»
Ha 6ase ofHOro BEKTOpa GJIOKOB,

3. Peamusyfire ucnoannrens «p IHHAMHYECKHX BEK¥GpOB 6J0KOB»
Ha Gase OuicTporo Masenbkoro -GydepHoro myaa G/IOKOB H HCIOJIHH<
Teas «BTopHuHas naMsaTbe, .

4. Moxnduuupyiite ucnonxuTens «BupryanbHas nmaMaTb» Tak, 9TO«
6u oH paGotan me ¢ GafiTamu, a ¢ snemenTamu Tuna E, rae Tun E =
BeKTOp Gafit (1..1IMHA) M BeqHYHHA «AJHHA» AEJHT BEJIHUHHY <«AJHHA
6I0Ka»,

17. Mpocrefimas (afiaorag cucrema

B stoM paszéne MH peammsyeM mOByio CTPYKTYPy HAaHHHX — NPo-
crefmylo (ainoByio cHCTeMy —Ha Gase Hemoamutens «¢mcks. Ofe
HAaKO npexne 4eM (OPMANbHO CTaBHTbL OCHOBHYIO 3ajagy nporpaMmu«
POBaHHd, T. €. BHNHCHBATb CHCTeMH .IPEANHCAHHI HCKOMOTO HCIIOJHH«
rens «llpocrefimas dainobas cucremas (A) m 6a30BOro HMCHOMHHTENS
«Jluck» (E), KpaTko MOSCHMM, OTKYAa STa 3afaua BOSHAK/A,

Tpn pabote ¢ SJEKTPOHHO-BHYHCIHTIbHEMA MamuHaMu (DBM),
KOTODHIe -BHICTYNAIOT Y HAC B POJH YHHBePCaabHHX BHmoannTeneii, Bo3-
HHKaeT HeOGXOAHMOCTb XpDaHeHHs GOJBIIOro KOJHYeCTBa pasnooGpas-
HO HuHbOPMaNUH, B YACTHOCTH, TEKCTOB nporpaMM. Jlo cHX mop MM
MOTaM CYHTATh, YTO YHMBEPCAaNbHOMY BHIIONHHTENIO MOXHO BDYYHTH
KUIY HCMNHCAHHHIX JHCTOB GyMarH M fajiee OH aBTOMATHYECKH BHIIOJHHT
SaJlanHyl0 TMpOrpaMMy. DTa MOAe]b, ONHAKO, XOPOLIA TOABKO B TOM
caydae, eciu YHupepcaJbHHI - BHmoannTens sBaserca wenopekoM. Ha
npaKTHKe, mpH paGore ¢ 2BM rekcrw nporpamMM gomxHH GHTH 3aKO-
AHPOBaHH ¢ NOMOIIBIO NOC/AefOBaTeJbHOCTeH HyJelt u egmHuin, Takue
HOC/Ie0BATE/ILHOCTH MOXKHO 3alOMHHTb, XPaHKTb H NPH HEOGXOLHMO-
CTH BOCHPOMSBECTH, HANPHMED Ha MarHUTHON JeHTe MOXOGHO TOMY, Kak
XparATCs H BOCHPOHSBOASTCS HA MArHHTODOHHHX KacceTax MOCAeA0-
BaTeJbHOCTH 3BYKOB, -

HenoabsoBanne MarmuTodoHa AJs XpaHeRns WHdOpManun, OJIHaKO,
He OYeHb yHOOHO: LJIS BaNHCH WJH BOCHPOH3BEHAGHHS TPe6yeMol WH-
dopManun MeHTy DpHAETCH NepeMaTHBATh K HYXHOMY MeCTy, 4TO He
OYeHb Ghictpo. HHoOe neno NpoHrpuBaTens — TaM HIIY MOXHO npsaMo
nocrasute kyAa Hagol Ilostomy npu paGote ¢ ®BM mns xpanenus
HHGOPMALUH UCNOAB3YIOT CllenHalbHoe ycrpoficTBo, HashBaeMoe Juc+
KoM, KOTOpO@ OCGBeAUHSET MAEH MAaCHHTHONA 3aMHCH/BOCHDOH3BENCHHS
C BOSMOXCHOCTBIO GHCTPOro AOCTYNA K JIOGOMY MECTy MMIACTHHKH, JlHCK
MOXHO mpeACTaB/ATh B BHAE NOKPHITOR - MarHHTHHM CJOEM Bpaulaios-
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mefica MIACTHHKH, Haj KOTOpoit mo pajxyey nepememaercﬂ MarHuTHas
roaosga, NOAOOHas MarHATOMOHHOM.

B orauuHe OT OHTOBOj} TEXHUKH, NpefHasHaueHHOR aJA 8amHCH
H BOCIPOM3BeJICHHA MY3BIKH, Peud H APYTHX AHAJNOrOBMX CHIHAJOB,
sanuch WHGOpPMalUMM Ha JHCK NPOBOAMTCA (HKCHPOBAHHHIMH, CTPOrO
OTMEDEHHLIMH NOPUHAMH, HasHBaeMHMM baoxamu. Jiuck obecneumpacT
sanucb/uTenne JawoGoro 610Ka mO ero HOMepy W, TakuM o8pasoM, no
CyTH Jena ABAseTC BexTopoM 8/jokoB. B sasHcHMocTH OF ycrpolcTpa
ORHH AHCH MOMNKET COAePHMaTh OT HECKOJBKAX COTeH A0 HECKONBKHX
MHAJHIOHGE BA0KOB,

BAOK B CBOX OYEPEAb— 3TO BEKTOP 3JeMeHTOB THHA Oafir ¢ HHA<
nekcoM or 1 no 512, rme Gafit — $T0 2/JeMeHT, KOTOPHfl MOXKeT MpH«
HuMaTh 266 pasimuEbix coctosHHA. MH MoXeM NDHIHCATh DASHEIM
COCTOSIHHAM GafiTa pasiHYHHle CHMBOJH, HaipRMep CUATaTh, uro 65-¢
cocrosiHue osKauaer 6yksy A, 66-e — 6yxBy B, 67-e — 6yksy C u T. 0,
%. e, CYHTATH, TO Oalit —9TO mpocTOo CHMBOM. Taxkoe OTOXAeCTBIeHHE
GahT c cumposamn W OyAeT HCTOAB3OBAHO B STOM pasmexe. Uncna 65,
66, 67 npam sToM masuBaorcs sodamu cumeoros A, B u C coorser-
CTBEHHO,

Hrak, fa ognoM nNCKe MOkeT OHITh SalmCano Ao MHIVIHAPAA -

cuMBoJop! Jlame Ha CRpOMHOM RO BO3MOXKHOCTAM TIAGKOM HAHCK® AJIA
nepcona.ubuo§ 3BM MOXHO XPaHHTb OKOJIO MAJAHOHA cAMBOJOB, laa
CpABHEHHA 8aMeTHM, TO BCA HHHra, XoTopyw Bu cefizac wHTaere,
BMeCTe CO BCEMH TEKCTAMH DpPOTPAMM COCTAB/AACT TAKKE BCEr0 OKOMO
MHEA/IMOHE CEMBOJIOB,

Tlosromy palortaTh @ RWCKOM Ha ypOsHe ONOKOB HE 0YeHb yA00«
B0 — OGBEKTH CAHIIKOM BENHKH, AJIA TOTO YTOGH NOMHMTb, B KaKHX
G0KaxX sanmmcaNa TR WM HMHAS HHTEpeCyiomas Hac wudopMmaums, Xoe
genoch O EMeETh KakHe-To Oonee KDyNRHe JOTHIECKAE €XHHHLE Xpas
HemHs MPQOPMANAH Ha AHMCKe, COQTBETCTBYIOH[HE NDOEKTaM B LEJIOM,
peanusalBAM OTAEIbHWX HCHoAHATOXeH, HporpaMmam u op, Dt Goses
KPYUHHS AHHHIH NPHESTO HasHBarb (Palfsamu, ¥ WMEHHO AJAA pas
6OTH © HHMH HYXEH HCIOJHHTENb «IIpotrefimas  ¢aftnosas cHe
cTeMas,

Ilocranoska sapaun. Hapno peanusoBate wucnoiHutens -«IlpocTefts
mas ¢afinppas cucreMas, KOTOPHE AOMReH paGOTaThb € HEKOTODHIM
KoanuecTBOM daiinos ma aueke, Hedopmansro ¢afiy=-9$To MHOKECTBO
onpeaeAeHHEM 00pasoM OpraHu3oBaHHKX 6i0KoB, Ilockoapky, OmHAKO,
8 ¢afinaX 80 XPaNHTL OTASNABHWE NPOTPaMMH, peaNH3aldd TexX HWIH
‘HHHX HCHOABETeAek W T. N, APYTHMH C/IOBAME TEeKCTH, To (afzonas
cicTeMa A0AkHa ofecmewsbath paGoTy ¢ aliioM Ha ypoBHE CTPOK,
TouHee ror6ps,-Ha Gase ¢ailna NOMKHH JIErk0 peaiH3OBHBATHCA MO+
CAGAOBATEAPHOCTD H CTEK CTPOK ~ ABE CaMble PaCNpOCTPAHERHHE (mocs
&¢ BEKTOPA) CTPYKTYDPH B HPOrpaMMUPOBARHH,
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Bonee dopmampho, Tpebyerca peanHsoBaTh mcnonunTens «ITpocTefis
mag dalnosas chmcTeMas co cAexyOmed cacTeMOod NpeANHCAHHY

0. MHUUHAJH3UPOBATD JHCK

1. nauatp paGoty )

2. MOXHO co3nath dafinx t na/uer
8. cosnats daia (Bux : ¢ Kmou)

4. ¢aita (BX$ ¢ : xmou) nyer taa/mer

5. MOXHO A0GaBHTb CTPOKY (BX ¢ :kmou,Bx ¢ C:cTpoxa) tna/Her
6. noGasurs cTpoKy B KoHen dafina (BX/BuX:¢,Bx:C:crTpoxa)

7. B34Tb CTPOKY W3 Komua daiina (BX/BHX :(,BHX: C:cTpoKa)

8. B Havane daftna (Bx !¢ : kmou) :na/uer
9. B koutle daitza (Bx ¢ :Kmoy) . tAa/uer
10. Bcrath B Ravaso dafina (BX/BHX:): xmou) ’

11, BcTath B Komew dafina (Bx/BHX ¢ ¢ Kmou)'

12, npouects crpoky Buepes (BX/BHX !¢ :Kmou,Bux:C: c’rpoxa)

13, npavects cTpoky Hasan (BX/BHX : & : K/mod,BHX : C: cTpoka)

14. ynamuts dafa (BX/BHX : ¢ : K70u)

15. KoHunTH paGory

Hpexnncanne <«HHAUHAAHSHPOBATH NHCK» JOJKHC OYHIIATL JHCE
OT BCAKOH HHQopMamud (T. e, AenaTh mycroiM)., OcoGeHHOCTL 3TOrO
NPEANHCANAA €BA3AHA € TEM, 970 H CaM JHCK ——5TC OCOOHI HCHOJHH-
Telb, KOTOPHHA COXPaHAeT CBOE COCTOAHHE MeXAY «KOHUHTbY H «Hds
9aThby- pabory {aRaROFHYHO TOMY, KaK BHKJIOYGHHEe H BKIIOUCHHE MAr<
HUTO(QOHZ He BJHMAET Ha COZepxHMoe Kaccers). [lostoMy npeanmcanue
«Hauath pabory» B dhafitoBolt cucTeMe AO/MKHO HauHHaTh paboTy ©
TeM AHCKOM, KOTOPHI yXe ecTb. JIONOJAHHTENbHHE AETaNH, CBA3AHAHE
€ nHHuuanu3anneft AHCKa, GYAyT SICHH U3 PeaNHIALHH.

Npennncanna «coanats Gafis/<ynannts dafin» oTocarea k dafry
B uenoM KaK K eNUHOMY H HegeqnMoMy o6texty. [lo npexnucanam
«cosfiatb» (aliyopad CHCTEMa CO3AAeT HOBHA nycrofl dafi1 n Bo3«
BpailaeT B BHXOAHOM NapaMeTpe YHHKadbuHA Ka0¢ Paidss. Kaxan
HMEHHO HWH(OPManUs SaKOAHPOBAHA B KOYe — BHYTPEHHes Jedo (aft«
noBo# cHcTeMH, Bce ppyrue onepamum ¢ dafiioM BHJOTH A0 €ro yaae
JIeHHS MOXHO [MPOH3BOJAHTh, TOAbKO yKasas Kmou daina, OGpasuo
FOBODSl, KOrka HEKTO NpPOCHT, HampuMep, A06aBUTb CTPOKY B KOHeQ
dbaina, on poMxeH «BpyuMTb», (aliioBoR CHCTeMe KANOM oT dalia R
no6anmemyro crpoky. Ilocme storo dalioBass cucrema «3abupaey
Kmou», 106aBNseT CTPOKY K ¢paiily, MeHsieT K/IOY H BO3BPALAET HOs
BHII H3MEHeHHH# kmod, Crexyomyio onepaumio ¢ dafiiom HaZo mpo«
BOJHTb yXe€ C NOMOINBIO STOr0 HOBOTO H3MEHEHHOrO K/0Ua. '

YlaMenenre kiroya npm Kaxjoit omepaunu ¢ dafiioM He gBAsSETCH
camonenpio, Jlero B ToM, 9T0 (aKTHYECKH B KMOY® COACPXKHTCH HH<
gopMauua o rexymem cocTosmun afina: DacHOONKEHHE Ha . JHCKe,
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nycr dafin man Her m T. n. [lockoabKy npu u3menemusix ¢afaa wH-
.(opMalna O HEM TaKKe MOXKET MSMEHHTHCA, TO BO BCEX MPEANHCAHASAX,
MeHAIOWHMX (afa, Kalon ABAAETCA BXOAHO-BHIXOJAHHM MapaMerpoM.
[Mpeanucanus 4—13 npexsasHasenn pas paGoTk BHYTPR (aina
¥ fBJIAIOTCA CUMOGHO30M NpelAnHcaHuit NOC/TEAOBAaTENLHOCTH (BCTATh B
Haualo, NMpOYeCTb BHepel, A06aBUTL B KOHeu) H cTeKa (no6aBuTbL B
KOHen, B3fTb H3 KoHua), Kpome TOro, OHH mO3BOJAKT YHTATh MO-
C/IefOBATENbHOCTb B oOpaTHOM mOpsiAKe (BCTaTb B KOHel, MNPOYECTb
Hasan). Purypupyomuii B cucTeMe DPEANHCAHHH THO «CTPOKA» — 9TO

sanach (aauna :0 ,, 132,
: TEKCT ¢ BEKTOp CHMBOJ (1.. 132))

TIpyruMu CJAOBaMH, CTPOKa — 3TO BEKTOP CHMBOJIOB HEKOTOpofi (HKCH-
poBaHHOH AJMHB (HampuMep, AMMHH 132) BMecTe ¢ yKkasaHHeM, Kakas
4acTb 3TOr0 BeKTOpa sBaserca HHQopMmauuonHo#t, Hampumep, aas
nycTofl CTPOKH foJe «AjinHa» Gyner uMerb sHauenwe 0, a cojepkHMoe
nosia  «TeKcT» HeBaxHo. Hao6opoT, AN CTPOKH MAaKCHMaJbHO BO3-
MOXKHOH JJIHHH BCeé CONEP:KHMOe BeKTOpa B HOJE <TEKCT» SHATHMO.
“7 - Or ¢aiaoBoit cHCTeMH Tpefyercs, YTOOH OHa  HCIOJNb30BAJA Me-
| €TO Ha JHCKe, HACKOJNBKO 5TO BO3MOXHO, SKOHOMHO, HanpHMep HTOGH
mycTbie CTPOKH <MIOYTHY HEe 3aHHMAJH MECTa.

Tak Kak AHMCK COAEPKHT OrpaHHYEHHO® KojHuecTBO OJI0KOB, TO
B CHCTeMy mnpeAnncandail ¢afhnoBoR CHCTEMH BKJIOUEHH NPEANHCAHHA
«MOXHO CO3faThb Gafu» H «MOXHO QJOGaBHTbL CTPOKY», KOTOPHE Bhi-
TONHAIOT POMb NPEANHCAHHA <«ecThb cBoGoaxoe Mecros, Haamune asyx
npeAmHCanufi, OAHO M3 KOTOPHX K TOMY X6 HMEeT NapaMeTPH, BH-
8BAHO TeM, 4TO A co3xaHua Qafina HIH Ana pobaBjeHHs TOR HJK
HHOi cTpOKH TpebyeTcA pa3HOE «KOJMYECTBO® MECT4, M MOXKET OKas
BaTLCA, 4TO OfHA M3 STHX Onepanud HEBHNOJHHMAZ, a ApYras BHIOJe«
HHMA., :
" Ucnonnnrens «[Ipocrefiman ¢ahnoBas cucTeMa» Halo PeainaOs
BaThb HaJ, 3afaHHHM 06a30BHIM HWcnoaHHTeAeM <«JlHCK» €O clhexyiouwed
cucreMofi npeanucaHui:

1. nagats pabory

2. sanucath (BX:B 1 6a0K) B 640K (BX :k:HOMep Guoka)

3. npouecTs 640K (BX :k :HOMep 6ioka) B {BbX i DB : 6a0k)
4. gouuuTp pabory
THABE

610K == BekTop GafAr(l ., 512)

6afiT == CHMBOJ

Homep Gaoka = 0.,4093

Kak YyXKe O0TMeqajioch, 0COGEeHHOCTh AMCKa B TOM, 49TO OH coxpas

HACT CBOE COCTOAHHE MEXAYy KOHGHTb» H <¢HauaTb» DaGoTy,
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.. O6paTHTe BHHMAHHG, 4YTO CHCTEMa. OpPEAMHCAHHA STOLO WCHOMHH«
-7ens COBNAAAeT G CHCTEMOM NpeamHCaHHA HCHOMHATENs «Bropuusan
NaMATH» H3 DPENHAYINEIO paspgesa, DTo CBA34HO ¢ TeM, 94TQ OOHYHO
1OX BTOPHUHYIO NaMSATh OTBOAHTCA MO0 OTHCILHME RHCK, AHGO Hes
xoropad (QHKCHPOBAHHAS 9acTb TOTO e AMCKa, Ha KOTOpOM XpaHATCA
# 1ekerH, Bo BTOpOM cayuae dakinosan cHcteMa nu60 He [O/KHA
TPOraTh OTBEJCHHYIO NOX BTOPHUHYI maMsTh o0JacTh Ha AHCKe, JHGO
BOKHA o0ecleTHBaTh PeaNH3aUMI0 BTOPHYHOR MaMATH Hax COGOH. Mu,
OJHAKO, STHMH BONPOCAMH 3aHHMaTbCst He GymeM,

OcnoBubie waen peaansauuu. MTak, sandua cocTOHT B TOM, YTOOH
peannsoBatb (aRnoByl0 CHcTeMy. Ha Gase mucka, [lockombky daiinon
MoxeT OHTh. MHOTO, & DA3MePH ¢afiios (uamepsieMHe B 6lI0Kax) Mo-
TYT, uemmca B mpouecce paGoTH, TO, 9roOM H3GexaTh MaCCOBHIX
o,upmﬁ e Gonaun, ‘BOCIO/IbSyeMCSl CCHUIOYHON peanusauuedt, 3aecs,
OXHAKQ, " BOMLSA B4BECTH KpOMe. JHCKA BCIOMOTaTebHHINA BeKTOp
CCHNOK — BeJlb. COZEPKHMOe JHCKA Ges HHPOPMALMH O CCHJKAX mpex-
CTapifAeT NHpoCTp. «Kydy OODHBKOB OT pasHHX ¢aliioB», a Tpebyeres,
9ro6H Gafin COXpaHANHCHL MEXAY KOHIOM H HauaJoM pabotu Qaifs
JoBol cucreMH, Takum o6pasoM, CCHJIKE TOXe Hano XpaHHTb TJe-TO
Ha pucke. Hmeercs aBa ecrecTBeHHHX pemieHusi: 1) cobpaThb BCe CCHA-
KH H XpaHHT, HX B CHENHAJILHO BHJENCHHOM MecTe RHCKA, HANPHMED
B Havane; 2) xpamrrb CCHJIKH NPAMO B TOM . (6/I0Ke, K KOTOPOMY OHH
OTHOCATCH.

‘ Mu audepeu s‘ropoo pemexme ;] 6yzxeu B KamzoM G10Ke B nep-
BHX. 4. Gafirax XpaHHTh CCHUKY Ha CHCRYIOWHH 60K, & BO BTOPHX
4. Gaﬁ'rax—-ccunxy Ha npeamaymuit, CCHJKy 6ygeM 3anmuCHBATh B
BHIG 9ETHIPEXSHAYHOTO AECATHIHONO YHC/]Q, T, €. G NOMOLIBIO umpp
or 0 no 9, Hanpnuep, ecaH chaefywoumuM sa 610koM 8544 sBasercy
Gnok 1673, To sanmmem B nepeHe 4 Gajita 8344-ro Gaoka waeao 16731
B _nepsuit Gafit — undpy 1, Bo BTOpOK — 6, B TpeTHi —7 H B dYer-
‘BepTHAi — 3. Ecim ccuuaka wenbme 1000, To AomommHM ee caesa He-
SHAYAMMMH HYJAAMH Ro 4 uudp; HanpuMep, 38 sanumem kax 0038,
 ‘Kak o6uuno, wneno Tpaektopuil, Ha KOTOpHE pa3baBaioTes 6JOKH
- RHCKa, OyneT paBHO WHCAY (ainos, yBenHuesHoMy Ha | (1, e, Ha Tpaexs-
TOpHI0 «cBoGofHOE MecTo»). B oTaHuHe or HPeAHAYINAX CCRUIOYHBIX
_Peaiu3auuit wncno TpaekTopuit (ahnoB 3jech He (HKCHPOBAHO, a Me«
mAeTca B nponecce paGoOTH. I'Ios'romy peluM, aro TpaeKkTopus «cBoGox-
BOE MecTo» Oyier HauMHATBCH © HyJeporo 6noka (HEa cBOGORHOrO
.ma)’ 8 TPaeKTOpHH (afIOB CHCHHANLHO BHLIJNEHHHX CIYXeGHHX
GaoKOB HHA uMeTh He GyAyT — CAEAyIOmMHM 32 NOCAERHMM -GJIOKOM
B ¢afine Oyser nepsuit, a npeAHAYNAM AZS NEPBOIG — MOCACNHHH,
Ilpn Bunoanennn HEKOTOPHIX Onepauufi HaM NOHaROOHTCR He TOJIbe
. KO 38HaTb, eCT> HIH HeT cBoOOAHWE OJIOKH Ha JAHCKe, HO H 3HATS,
»m.nbxo X, IlosToMy BBEAEM B HCHOAHHTENS «[Ipocrefmas dahionas
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o7 IJL, 3./CTPYKTYPH TAHHBIX ‘H UX 'PEAVIM3ALUH
omoTeMaES TUOGATLHELY OGESKT, B -KOTOPOM OyXeM XpaHHTb GHCIO TBOs
Gopmsix 16AOKGB, -BTo SHHCNO, BEPOYEM, MEXAY KOHUOM # -HAUaAOM ‘pPa-

Gore Galiappofl THCTEMEl oK ‘HAZO XPaHHTh TEe-TO ‘Ha #HCKE., Mul
GyneM "XpawdTh €ro B - "HYTIRBOM 6wae B Gaitrax ¢ ‘HOMepamu 9,12
Cpa3y BCACH 58 'CUOBJKAMA,

{Hagomeur, HaRo MOBSTH, TT0 #e TAKoe ilod :(afnma. ‘BarsmneM "Ha
WpowsRORHMEe ¢ hafiwoM onepammn. VY Jbalina xKpome CONEDPMHMOro
€CTh HAUEND, (KOHEI M FPaHHIA MeKAY NPOuHTaHHOH W -HeNpodnraHnoh
wactblo, TIpEMeM pemiesse, '9TO Ko ‘GYIET COLRPRATH BUO BIY Hit-
Gopuanuse, Eockumsey «rporu (palina (OynyT REKTO PECHONEraTHCA
B Soxax wpeerropuy ‘thelna, To yrRagenye M PPEHNIY MENIY ‘CTPO-
KaMtil —®T0 Mapa: ykasamwe Ha GIOK H 'YKE3aHHE HA ‘TPAHHIEY 'MUKRY
Gadframu 'B HTOM Guroxe, Min .Oynem srpanumy ‘Mexay ‘Oafiramu Baga<
BATH BHAEKCOM / Jesoro '(Maaauero) Galita. .DroT wmHgeKc ‘yrobes meM,
YTo ‘OWpeAesen M A7 KpalHuX cayuae. Hampmmep, nad -HoJoMeHHs
nepen mepwoft crpoxoft ‘palina 1= 8 {cTpokn B .mobom Groke HauH«
Hepron &9 Gafra-—Baftew ¢1.,8 zammral eceigamu), Tamns o6pas
FOM, DEHINM, |TO “THE Kiion ByReT BHUIIAASTD "PAK:

KIMov== SaMHCh (nepuoilt Taok'; gomep Goka,
IPOYHTAHHE - 610K : HOMeD -Ba0Ka,
‘npounTanusifl ‘Galit v uomep ‘Galtra,
‘nocnepHrt ‘60K’ HOMep ‘GaoKa,
nocaeanuit  Gafit : HoMep GafiTa,
uyeno 670xos B thatre s ancio BA0KOE)

BaMeThTe, UTO XPAaHHTCA TOMBLKO HOMep 6/0Ka Hauajaa (afia
HoMep Gaiita XPaHHT HE HANQ, TAK .KAK -H3BECTHO, 4TO CTPOKH fpaiina
HauuHAlOTCA ¢ 9.0 Gafita B mepBoM GaoKe, Yncno Gi0koB B dafine
SIBAAETCA .IOJIE3HOH HHbOPMaudedf, KOTOPAas .JOHAXOGHTCH HAM B Jalbe
Hefmenm.

" Peanmsauus, Msl peIH/IH B -OCHOSHBIR ROIPOCH, KPOME -ONHOTO —
KaK e HMeHHO .OyAYT pacnojararbcst CLpPokH Byrtpu .Ga#aa, Otios
KHM -N0KA pEUIeHHe 3TOro Bofpoca M peaansyeM pabaty ¢ dalramy
B IEAOM, T. & ,pabory ¢ .QalinaMu Kak ¢ TpaeKTQPHAMH OGJOKOB,

rcnonunrTens Tlpocrafimasn . cbaﬁnonaa CHCTeMA
. CIl:

. D snnnuﬂawwsnpoaama IUCK

« 1, maunars pabory

. 2. :MOWHO .CO3WATD dhafiv 4 ya/uer
« 3. cospars dauitn (BMX1 b U KIOY)
. 4 dafin {ex:dingmou) myer tpafuer

o B MWKRO FKOGABITS *CEPORY (BX:1D PN BX 1CICEPOKA) | Iga/Hey
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.. ACOABATD. CTPOKY. B Konen diafina (Bx/BEX:. il KO,
Bx : Gt crpoka)
ws  noGaBuTh (BX :d) cuMBosoB us (Rx:t) B Komen (nx/sux )
7. BSRTH, CTPOKY U3 KORum (rafina: (BX/BX 1§ RUIOT,
Bux : C ! cTpoKa)
— BasTh {BX:d) cuMBoJsOB M3 KoHLa (BX/BHX: () B (nux 1)
8, p pauane dalma (Bx¢riKmow) 1 pa/ner
©9; B xopte ¢afina (BX: ¢ : Ka0OT) taajirer
10. BeTaTe B Hauano daiaa (BX/BHX :d ¢ kaou)
11. BeTats B KOHem Qrafina (BX/BHX T “KITIOM)”
12) mpouecTs -cTPOKyY Bmepen, (BX/BHX : ¢ : k/woy,Brx: C't cTpoka)
~=  mpousers. Buepen (BX :d) cuMBOIOB: Ha: (§) B (BHX 1)
OPoUECTs CTPOKY Hasajf (BX/BHIX : ¢ :KaI0Y,BHX! C : cTpoka)
. mpouects ma3an (Bx : d) cumposoB Hs ($) B {uix t 1)

l& yﬁa.nnrp @am: (nx/nux ¢ KJI04)

- mnnmﬂr dm (mx krnomep Gioka):
. .~ 0cBOGORUTD oK (B K : HOMep GiOKa)

~ cBasa®h (Bx:k1,k2:0 .. Makc HOMep 6iI0K2 Ha ILUCKe)
d YCT2HOBHTS TOJE (sx+i)- b Griowe (BX:K) B (BX !N}

g npouecn ancae: ua: noaw: (i) B (bux L0y
" aan ‘l‘b nncm (nxm) B none ()
. {0 MEKC THCNO ,

- ?excr (nx*n)yinmop camsoa (1 .. gmma uncsay
e ’!5 KOHYHTD p‘ab‘orx

.+ KOHCTAHTH
"« Maxc HOMep G/0K2 Ha RHCKE == 4(98"
« - mEcaA0 Gal¥T B GoKe = 512
. MaKc UHMCIO CHMBOJIOB B ¢TpOXe = 132
. MaKc 9HCJO = 4095 | 7. e. makcamywm- (4098, 132)
+ AJMHA YHCIE = 4| e uncmo uudp B UHCAS

. ofo3navenns:

« HHJI ==
. @cnep == 1 | nauasa caymeOHHX noxeH
. @mpex == @caen-- pomHe- uHcaa | B moGom: Gioke nuCKa

. Bocrnenunil eaymebhrdt Gafr Gaoka == 2 % JIRHa: THCHR.
. dHchobopuix == @npex -} fuuda uncad | TOMBKOB ﬂyneaou Gnoxs

HJpyramy criosaMu, B nyaesom: Gioke HOR myxcedl-kym andopMa-
amo: 3auaTH nepsue 12 Galit (m: Gosbmie: B: HYJIEBOM. Gnoke HuYero
HeT), a Bo Bcex OCTaJbHHX 6noxax—-nePBHe 8 Gaiir, Hanpumep, ecau
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¢afin cocrour us Tpex Giokos 1000, 0038 u 2017, to mepsuie Gafitit
~ o1AX 6nokoB GyAyT conepkaTh CIAEAYIOMIHE CHMBOJLL:

G0x 1000 oj 0 | 3 8 2 0 i 7]

6ok 0038 2 0 1 7 1 0 0 [ 0 e

Gxox 2017 1 ) 0 0 0 0 s [ 8 | ..
l noae <@caeqs . - moge «@npess

o THIIES

« HOMED cmaao.ua—l «+ MaKC YACJIO CHMBOJOB B c'rpoxe
« CTPOKa == 3anmuch (lIJIHHa 0..MaKe 9HCHO CHMBOJIOB B CTpOKe,

. TEKCT § BEKTOP CHMBOJ (HOMEp CHMBOJA))
.  Gafi? =3 CHMBOJ :

» Homep Gafita ==1l..uncio Gafir B GJOKe

. OGJaok == BeKTOp GailT (HoMep GafiTa)

. HoMep Gnoka ==1,.MaKCc HOMEP GJIpKA Ha JHCKe
» HHCHO 6a0KOB ==0..MaKC HOMeD 6J/IOKA Ha JAHCKe

« K104 ==3anuch (mepBmil 610K : HoMep O6J10Ka,

. npounTaHHnf GJ0K : HOMep 6JOKa,

. . npouHTaHHRA GaillT:HOMep Oafita,

- - nocjefuuft  GJIOK :HOMep 6JOKa,

o nocaenuuit  OGafir : HoMep Gaiita,

N ) quca0 6jokoB B dafiae: qucao GJIOKOB)
.

o 00BEKTH:

s HepBuf cno6op,ﬂuﬂ 610K 2 0..Maxc HoMep G/i0Ka HA Aﬂcxe
e YHCNO CBOGOAHHX $uncao GJIOKOB

« Oydep 3 6JI0K

Hasmane o6bekra 6ydep rtpebyer nomcmemuii. Cucrema mpeamys
CaHHA MCIOJHHTENs AUCK NO3BOJAET MPOYECTh MM SamHCATh GJOK TOJMbs
ko uennxoM. [Mostomy ana uoaywenns noGofi uHdopmauus u3 G6/0K3
ero CHayajida HARO HeENHKOM HOPOYecTh B namaATb. ViMenHO and sTtOrQ
H mpepuasHaved o6bekr OGydep, Ilpn namenennn wacts HadOpMANHH
B 610Ke HAafO cHauana BeCh GAOK NpouecTb B Gydep, MOTOM H3IMEHHTH

- COOTBETCTBYIOUTyI0 uacTb Oydepa H, HaKOHel, 3amHCATh BECh 6y¢ep
Ha JHCK, :
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« ACROVIESyEMbIe HBCNOJHHTENH!

. JIHCK
Konen OMMCAHUA |~ - o

nporpaMMa HEMIHAJHSHPOBATH HMCK ' .
. faHo : .

« NONY9IHTH:

) m——————

. JdHck.Hauath paGory ,

. OepBHA CBOGOAHHA OJOK i== HHA

s UHCJO CBOGOZHEIX == 0

o CBA3ATH (HHJ,HHN)

. uuka Vk e sHomep 6s0ka peBepc BRIOMAHATE
e« . OCBOGOIUTb GJOK (BX:k)

. KOHEIL HHKJa

KOHeI NPOrpaMMu

nporpamMma HadaTb paGory

» AAHO :

« MOJYYATDS

. e ———

« [Huck.nauate paboty

o JlECK.mpouecTb GJOK (HHJ) B (nux 6ydep) :

« TpOYeCTb HHCAO WS NoiA (@ caex) B (Bux: mepBrl cBobopuuit 6::0:)
o TMpPOYECTb UHCHAO H3 HOJA (:H: ¢806oaHHK) B (BHIX ? YHCIO caoGonﬂux)
EOHel[ nPorpaMMH ‘

TlporpaMma «npovecTs HHCAO M3 HOAA (BX :i) B (BHX §n)» UHTACT
4 (mauHa uucna) Gafita us Gydepa, HaumHas ¢ HHOekca i, H mpeols
pasyer STy CHMBOJBHYI® HHOpopMauuio (IOCJAeAOBaTeJbHOCTb HS
4 uudp) B uyesoe uHCAO — 3HaueHHe O6BEKTA . :

mporpaMma MOXHO co3faTh (altx: aa/mer == (Unci0 cBoGoAHHX > 0)
nporpamma co3parth ¢aita (BHX: ¢ : KMOT) L :
« Nano ¢ MOXKHO co3flaTh daili

+ DOJAYTHTD:

) ———————

8axeaTuThb 60K (BHIX k)

cBa3aTh {k,k)
¢ . nepBuit 6aoK = k

¢ .npoudranHuf GaoK == k

& .mpounTanHult GafiT ;= NOcAeRHUA caymeSHHR Gaft 6r0Ka
¢.mocaepunaft  Gaok := k

¢ .mocaeanni GafiT ;== nocaeqHuA CAyIeOHHHA Gaﬁr 6J0Ka
d.uucno Giaokop B daftne = 1

KOHEl[ mporpaMMul ‘

* ® o ® o o9 &
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nporpamma yAaauTh daiia (BX/BHX: ¢ ¢ kmow)

. NaHo H

.‘"rro.nytm-rsr

. cBasath (}. nocnenunﬁ 60k, MepBHt cBOGOAHKM 610K)

. TnepBuit cBoGOxHEI 60K :== ¢.nepBHit Gaok

. UHCTO ¢BOGOAHHX.yBeAMUHTh Ha (.unca10 G0koB B altae
. c¢BgsaTh (Hua,d.nepBHit 6J10K)

KOHEI[ mPOorpaMMu

mporpaMma SaxBaTHTb Grox (Brx:k:mOMep Gioxa)

. AaHO - ¢ uucao cBoGOmHHX > O

. NOAYYHTDI

. k :== nepeuit cpoGoguuit Grox

. - Jduck.npouects Gaok (BX:k) B (BHX : Gydep)

. "~ IpovecTh uWHcao H3 moas (@ caex) B (Bbix:nepeui cBofoHuf Grox)
. uHCAO CBOGOAMHX,YMEHbMHTH Ha 1 :

. - cBA3aTh (HHJ,HEePBHA ¢BOGOAHKI - 6JIOK)

KOHEL nporpaMmu )

nporpaMma ocsoGopuTs 60k (Bx :k:HOMep Giaoka)
« A3HO : : .
. MOJYYHTH!

. cBasaTh (k,nepBuil cBOGOXHHI 6.vxox)
« nepsuf cseGopnui GIOK =k

. UHCNO CBOGONHBIX.YBEAMYUTEH HA 1
"« cBA3aTh (aunk)

KOHEN NPOTPAMMH

mporpamma caasars (Bx :kl,k2:0..Makc HOMRp. Gaoxa Ha nucke)
« BaHo : , ; _ '
« NOJYYHTH: | yCTAHOBHTb CCHIIKM MexAy Gaoxamu kl u k2 ma gucke,

. | 2 kpome Toro, ecaH nomajertcs HyJeso# 6.0k, To.
. | sanucaTe B Hero TeKymee COCTOZHHE TIJI06aJbHOrO
. | o6bexta "“umcno csoﬁom—xmx”

.  yCTaHOBHTL Noje (BX:@ caen) B GJoke. B : kl) B (BX : k2)
« YCTaHOBHTH noJe (BXx :@mpen) B Gaoke (Bx:k2) B (Bx:kl)
KOHell BPperpaMms

nporpaMma ycraHoeuTh nojie {Bx:i) B 6aoke (Bx:k) B (BX:1)
« BAHO t  k:0..makc HoMep GJOKa Ha HHUCKE,

. i:HoMmep Gaifita,

. n:0. . MaKc $HCIO
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noAyYHTh: | B 60k k, Hauumas ¢ Gafita i, samucano umcso N
JB cuMBosbHoM Buje. Ecsm Gaok k wyaesoil, To
] xpome Toro, Haxo nose “Hf cBoGoAHEHX” B HyJeBOM
] 60ke ycTaHOBHTH B COCTOSHHE OOBEKTa
1"uncao cBoBomHHX”
Jlncx npovects GAOK (k) B {Bux: 6y§)ep)
samucath uncao {n) B nose (i) .
ecan k= Han TO ,
¢ BANHCATH WHCJIO {aacao cBoéou.Hux‘) B noJe {: cBoBogHHX)
KOHEeNR ecan
, Juck.samucaTh (BX:Gydep) 3 Guox k)
xoneu uporpauuu

Takau o6pasou MH. peannsosais Bcio pabory © 6noxaml, 3a-
MeTbTe, UTO BCAKHA pas, KOTZd 9HCHO CBOGOAHHX G/IOKOB W3MEHRETCH

(o npexnmcanusaM <«yXajuTh Qafinw, «3axBaTHTe G6JOKY, «OCBOGOARTDL
6/10K»), H3MCHEHHOE HYHCAO CBUGORHHX GNOKOP SaTACHBACTCA H B Hy«
s1eBOTt ‘610K Ha JHCK, Tax «wTo ToCne BHNOJREHAA NOBOr0 BHSBAHHOIQ

u3BHe npeanHcanHa ¢afisioBOR CHCTEMH HOHCK HaXOJAHTCH B KOPPEKTHOM
COCTORHHAH, T. €, COAEPKHT BCIO HHOOPMALHIO O TPACKTOPHAX H WHCIC

CBOGOAHMX BAGKOR,. [l0STeMY HO NPEINMCAHHIO <KOHWHT, palory» HH-

Uere NRAATH He HaKQ: T \
nporpaMMa KOEVETH PaboTy ===+ JIHCK.ROWNATL PpasiorTy

T'noGanpHule 06BeRTH «nepshifl cBOGOARHE G6/0K® H  «IHCHO TBO+
GoxHbIX» "ABAAIOTCA, TaKHM 06pa3oM, NPOCTO KOTHEHA COOTBETCTBYIOMIEX
nose#i myneBoro GOKa H BBeACGHH TOJBKO /A ONTHMH3ALHH, 9TOGH
He YMTaTh’' HyAeBO# OMOK, 'KOrAa HYMXHO NOCMOTPeTb Ha 3Ty uﬂq)op‘-
MalHio,

Peaymsyem Tenepb npeoopasasamm 9HCeN B IIOC/]ENOBATENbHOCTD
M3 4 mupp H obpaTHo.
nporpaMma MPOYECTh YHCIO H3 TOMA (i) B {mbix : n)
+ NAHO : i:pomep Gafita
. OOAyqATh: Nt 0. .MaKc UHC/IO

Y

. 10 := uncao (6ydep (i..l 4 nmna dncra))
KOHEIl NporpaMmui

nporpamMma sanucaTs uncqo (sx i) B mose {f)

« AaHO : 1:uomep Gaifira,
n:0,.MaKe 9HC/IO
« NOJYYHTD:

. Gydep (i..14 zmwmn uncAa) T=e TEXCT {8X1N)
KoHeq nperpamast
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Vcnonp3oBaHHAS B STHX ABYX MPOTPaMMax 3alHCh
6ydep (i..i 4 ganna umcaa),

HasHBaeMas 6bipesxol, cnyXuT o6GOSHAUECHHEM AN 9acTH BeKTopa Oy+
¢ep, HauHHAS € BJEMCHTZ € HHAEKCOM | H KOHUAf S/JEMEHTOM € HH«
nexkcoM {- pauHa uHcaa (T. €. COCTOMT H3 4 sieMeHrtoB). C 3Tofk
BHpesKofl MOXHO paboTaTh TaK, Kak ecad On 9T0 OHJA OTACILHHMR
4-3JIeMEHTHHIT BEKTOD CHMBOJOB; B YAaCTHOCTH, MOXHO HPHCBOHTbL Bhis
peske '3HaUGHHE JPYToro BeKTOPa CHMBONOB H3 4 8JIEMEHTOB — BEK-
TOpa, KOTOpHE BHPabaTHBaeTc B KavecTBe SHAYCHAA NPEANHCAHHT
«TEKCTS, ~ ~

nporpamma uHcao (Bx:t):0..maxe uneao

» A&HO : t:BekTOop cumpoa (1..anuua wucsaa)

« HOAYYHTH!

“ mm— e ——

+ OTBeT := 0

o« NHEA V | & 1.. nauna wucaa BHNOAHATH

« « otBer :== otBer* 10 4 (xox (t (i)) — xom (70))
o« KOHEN IUKJa

ROHeN NPOTrpaMMbl

Oynkiua K00 CONOCTABAAET KAXKAOMY CHMBOTY IEJIOE UHCJIO —
ero xoa (Hanpumep, 6ykse A — uncno 65, 6ykse B — uncao 66 u 1. n.).
Konu nmudp mayr moapsa, T. e. koA(”1”)= kox(”0”)+ 1, xon(”2")==
‘s= KOA(”1”)4 1 v 1. 1. TaxuM o6pasoM, pasHOCTb k i

¥ox (t (1)) — xoa (70”)

8TO H eCTb 3HaueHHe THNA 9YMCJIO, COOTBeTcTBYIomee mudbpe t(i).
O6patHoe npeo6pasoBanHHe H3 WHCIA, ABJSIOLICTOCH KOAOM HEKO+

TOpOrG™ /GHMBOJIa, B CaM CHMBOJ OCyLIecTBJIfeT GYHRUHSA «cuMBdm,

OGe st GyHKNHH SBJASIOTCA CTAHAAPTHHMM (CM. OpRJOXKeHHe 1),

nporpamma Tekcr (BX :n):BekTop camBoa (1..ajuHa uHcaa)
. AaHo ! N1Q..MaKc YACJO
o MOAYYHTH: :

e 8:=1 ;

. REEx V i & 1..xauH2 uncna pepepc BHWIOIHATH
s+ + otBer (i) := cumBoJa (s mod 10)

o « & :m uacrtHoe (s,10)

+ EKOHEN HUKaa

EKOHEN TPOTPaAMMH

Vltak, MH peaju3oBaju BCe nmporpaMmH, paGoraiomue ¢ Qafinamn
B LEJOM, BKNodasi H HeoGXOAUMHeE NOANpPOrpaMMH, Temepb Hafo peas
AH30BaTh npeAnucanus 4--13, paGotaiomue puyrTpH ¢aiaa, Hexoropue
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§3 9THX NpeANHCAHHM, OYEBHAHO, MOryT OHTE peajH3OBaHH Ha Gasa

" kmoua ¢pafina BooGme OGes KaKux-MH6o fmeficTBut ¢ xHCKOM # Ges

SHaHHsSl PaCNoOJIOXKEHHA CTPOK ¢ahna B 6I0Kax: -

nporpamma daia (BX: ! Kmou) mycT: xa/Her ==
" (¢.mocnepnuli 610Kk = d.nepsuit 610K B
¢$.nocnexunli 6afiT == nociennui cxyxeSun Gafit 6/10K4a)
nporpaMma BCTaTh B Hauauo dadaa {8x/BHX : § : KaIOY) ===
¢.npounTtanHuE 670K == &.mepBui 60K
¢.npounTaHHuA 6afiT := nocJefHnf cayxeOHHA GalT GJoKa
nporpamma B Havase dafina (BX: ¢ :Kmow): ga/aer ==
(¢.npountasHul 610K = ¢.nepBHA 6JOK H
¢.mpounTanHHA GafT = mocaeXHnA cayxeSHuft Gafir 610Ka)
nporpamma BcraTh B KoHen dafifia (BX/BHX:d:kimou) ==
¢.opounTaHHH 6J0K (= ¢.nocaesHuA 60K
&.npounTannLft Gaftr = ¢,.mocnesundt Gadr
nporpamma B xonne dafiza (Bx: ¢ :kmou): xa/mer ==
(¢.npounTaHHuf 610K == ¢ .nocaesHul GNOK H
¢.npounTaHHNA GaliT == ¢ .nocaequnit GanT)

Ocrajoch peanHsoBaTh NPEANHCAHHS, KOTODHE COGCTBEHHO H €O+
CTaBAAIOT OCHOBY paboTul ¢ dQafiiom: pobapicHHe W B3ATHE CTPOK
B KoHue (aisa, 9TeHHe CTPOK Bmepes U HasaX, & TaKKe .aHAJH3,
“MOXHO JH KoOaBHTH CTpoKy. TakmMm o6pasom, HOpa pasofpartbc ©
NOC/EAHAM OT/OXKEHHHM BODPOCOM M PellMTh, KaK Xe HMeHHo GyAyT
XpaHHTbCA CTPOKA B GioKax. ITockoibKy B rTpeGosanHs K ¢afinosoft
CHCTEMe BXOXHJO, HACKOJBKO 3TO BO3MOXKHO, SKOHOMHOE HCIONb30Ba«
HHe MecTa Ha HHCKe, TO OyleM XpaHHT> TOJbKO HMHGHOPMAIHOHHHE
9acTH CTPOK, T. €. YacTH C HKHAEeKCaMH OT 1 A0 AJHHH CTPOKH, &
€MycOpP» — KOMIIOHEHTH CTPOK C- HHAekcaMi OGOJbIIMMH AJHHH CTPO-
KH — HHKyAa He 3anucuBarb. IJOCKOABKY, KpoMe TOro, Haj0o yMeTh
unTaTH CTPOKH M BNEpej, M Hasad, TO AJHHY CTPOKH (4 Gafita B Tas
KOM e BHAe, KaK H CChJKH) OyAeM 3anuCHBaTh Ha XHCK RO H
nocne ee mudopMauuonnoii uactd, Ilpu orom crocoGe mycTas CTPOKa
Gymer samumMathb 8 GaiiT Ha fucke: 4 Gafita MIHHH (T.e. YeTHpe
camponaa 0), noToM HHGOPMauHOHHAsA 9acTb, KOTOpas B STOM Ciyduae
He saHuMaeT HH oaHoro Gafita, W 3aTeM eme pa3 4 Gafita AMHHH.

EciM mpu UTEHMH CTPOKH MH jofieM Ao TpaHHIH G610Ka, ‘T0
crenyomue GafiTe Gylem WHTaTh M3 Hadaja Cuedylowero G.oka. HOpy-
THMM cioBaMH, DpH BHGpaHHOM ‘crocoGe XpaHeHHS CTPOK Ha JAWMCKe
CTPOKa MOXET HauHHaThCA B OLHOM GJ/OKe, 4 3aKAHYHBATLCA B gpyrom;
B uacraoct, 4 Oafita Aia AJHHH CTPOKH, O KOTOPHIX TOBOPHJIOCH
BHIlE, MOTYT OKa3aThCsl B pasHux 6aokax. Ecan rpannna GJoKa BCTpe-
THTCA npu Jo6aBieHun CTPOKH K dailiy, To B TPaeKTOPHIO tdaina Hago
R0GaBuTL HOBHA GJAOK H NMPOAOJKATL 3allHCE B HErO,

~
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Bor HeckoABKO NPHMEPOB pa3MelleHHR CTPok B OJokax daiina,

@afir, COCTOSINHA M3 JBYX CTPOK

S1 Bac moGui,
JIio6oBb ele, GHTL MOXKET,

pasMemessut B Guoke ¢ HomepoM 1000 (toukm ofoszauailoT CHMBO

JIbl, SHAYENH KOTOPHX HEH3BECTHH HJH HEBAXKHLL) 3

1000100000129 Bac no6ux,00120023/Ti060Be eite, GHTH MoxkeT,0023...

dafty, cocroawnit H3 TpeX CTPOX
0666
1611011
1986

pasMelieHHu B Gioke ¢ HoMepoM 10002

100010000004066600046007 161101 10007000419860004 . .

C conepxarenbﬂoﬁ, TOYKH 3peHHg 23Ta NOCAeAOBaTE/JbHOCTh CHM«<
BOJMIOB COCTOHT M3 CJAEAYIOUWNX rpyni:

‘@cn @“D d; 4 d dx t

1000

ds dy ts dy

1000

0004 | 0666 | 0004

0007 f 1611011 , 0006 | 0004 | 1986

rae @cJj, @np — CCHJIKH Ha c.nenyxoniuﬂ H TnpeAHAYIHA GJIOKH B KOJbs
ue Gnoxos daiia; d;, t| — AauHa B EEGOpMauHOHHAs YacTh 1-f cTpokB
TeKCTa,

Haxroueuq, npuBeseM npuMep pa3sMelenus CcTPOKA
4t AF A4 pannn 14, nepexonﬂmeﬁ us 6JoKa
0038 s Gaok 1000:

6a0K 0038 | 1000 [ ... ees | 001

0038 l 4 | +++ A H A+

670K 1000

0014' ves

nporpaMma MOXHO J0GaBUTbL CTPOKY
{x: ¢ : kmou,C: cTpoka) s fa/Her ===
{{uucao Gafir B 6s0Ke — .uochenunkt Gaiir) 4~
ques0 CBOGOMHBIX #
( yucso Gafit B Gaoke — mocnefnHud cayxebuuiit Gakr Giaoxa) >
C.nauna - 2 » ganHa yucnaa)
gporpaMma f06aBHTh CTPOKY B Kowen ¢afina
(ex/mwix: ¢, 0% 1 C 1 cTpOKa)
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',:mo' ! MOXHO HOBEBHTH CTPOKY (BX 1! q):xmoq,nx:_(;’:crpoxa)
» MOAYYHTH!

8 o o s o e :

. t == rerer (C.nauHa)

. #oBasHTh (ZMfiHa YHCHA) CHMBOJNOB H3 (t) B Komen ()
. noGapntb {C.handd)  cmusosios s {(C.rexcr) B Konen ()
y ROOaBHTH {amHa wHcas) cHmBOsOD B3 (1) B Hower {(¢)

. KOWSN WPOTpEMeL :

. mporpasma no6ann'rb {sx:d) cumposion us {sx:t) B xonen (ax/Bux! )
. « AQHO : t1BEKTOD 8JEMEHTOB THNA CHMBOA C HHAEKCOM 1..d
. non'y‘lmrb'

o oo e

o Jlueg.upouects Gaok (. noenennnﬂ 6a0k) B (BHX : Gydep)

. mxa V| & l..d eHnoaHaTS

q) nocneauull Gafit.yBeanauTh Ha 1

ecan ¢.mocaefHull 6ait > uucao Gafir B Gioke TO

sanucath 4HCaO (MepBHit cBOGOAHBIA 6:101{) B noJe (@ caen)
Juck.sanncats (8x:6ydep) B 670K {d.nocTenHnl GJIOK)

, aax;za'm'rb 6a0k {(BuX:k)
¥ sannca'rs usicao (.meprh Gr0k) B noae (@ caen)
‘ 1‘1» mlxo (gb mocaenunf 640K) B noJte (@ npen)

- &, nocaenmuit Gnox =k

T e e (l! mocaenHult Gafir == nocaeguuft cAymeGHufi SafiT Groxa
’ 5. - +1

KOHER eCAR

e o+ Oydep (b.mocnenunit Gaﬁ'r) = t ()

. KOHeR LEK:Ia

. Bpex. sanucaty (BX :6ydep) B 6a0K (P .nocaepundt Giox)

KOHEH nporpaMmu

nporpaMmMa B3fTh CTPOKY H3 KOHua dafina
. . . {bx/BHX : d,BHX : C : cTpoKa)
' mamo ¢ Qaka (8x:¢) me nycr :

« MOJYYATH:

. O0BeKTH ¢

« t:Bekrop sxemeHTOB THHA CHMBOA ¢ HAAeKcoM l..anmmHa uHcaa
B3ATh (AJKHA uHCJIA) CHMBOJOB H3 KoHua (b) B (BmX:1)

i « C.nuumna := uncao (Bx:t).

= « B3arp {C.anuua) cuMBoJIoB B3 KoHua {(d) B (Bbix: C.TeKcT)

. B . B3ATh (NAMHA uMC/a) CHMBOJIOD M3 KoHma () B (BHX:1)

KoHen nporpammsl

4 »

L .

4
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nporpamma B3aTh (BxX :d) cuMBOJIOB M3 KOHUa (BX/BHX:®) B (Bhx:1)
« JaHO :
. IONY4HThb: {:BEXTOpP 3JeMEHTOB THNA CHMBOJA ¢ HHAeKcom 1..d

. ecad B KoHme daitna (BxX: @) To GblaM B KOHUE == Aa KOHEH ecad
. Juck.mpouects 60K {P.mociaenuuii 6;10k) B (BuX : Bydep)

. ngka V i = 1..d peBepc BHNOJHATH

« o+ yTB: d.mocnemHui GafiT > mocseiHMI cAyXKeGHHHA GahT 60Ka

« o 1(i) 1= 6ydep (P.nmocnennnit Gafir)

+ « G.mocaepnnit 6afiT.ymeHbmMHATH HA 1

« o ecaum d.mocaennuii 6afT == mocieaHufl caAyxeOHHEt GaAt OGs0Ka
.« . TO

« « o+ k= d.mocnexuuit Gaox

« + « mpouecTh uHcHO M3 Noas (@ mpen) B (b.mocaenHuRt G6J0K)

+ +« o (.nocnepnufi GalliT ;== uncno GallT B Gaoke

« + o+ ocBoGonuth 610K {(BX:Kk)

« « o cBasaTh (¢.mociaenuuft 6yok,d.nepsLit 60K)

« + » JHuck.npouectb 6sok {(d.moc¢aenuuit 640k) 8 (BHX : Gydep)
« .« KoHenm ecad

. KOHeN uHuKJIa

+ MHuck.sanucars (Bx :6ydep) B 6rox (§.nocaennuit 610K)

« ecad OLUTH B KOHIE TO BCTaTbh B KOHel daiiia (b) KoHen ecanm
KOHel NpOorpaMMh

nporpaMma NpovYecTb CTPOKY BIepen,

. {Bx/BBIX : d : ka10Y, BEIX : C : CTpOKa)
« Kano : He B Konue daftina (BX: ¢ : Karou)

. MONYYATH:

« OGBEKTH :

« tiBEeXTOp S7EMEHTOB THNA CHMBOJ ¢ MHAEKCOM l..aJuHa uHcaa

. npouecTh Brepes {(A/JHHA wxcaa) cuMBogoB H3 {¢) B (1)

* C.aauHa = unucsio (Bx:t)

« mnpouecTs Brnepesn (C.nuuna) cumBosoB u3 (&) B (C.Tekcr)
« InpodecTs Bhepex {(A/IMHa yncsa) cuMBOJOB H3 {p) B (1)
KOHel nPporpamMmal

nporpaMma npouects Buepexn (BX:d) cumposios u3 () B (Bux:t)
+ JaHO :
+ Moayunth: t:Bexrop cumBoux (1..d)

» Huck.npouects 610K (p.npountanunit 6s0x) B (BHIX 6yq)ep)
. waka V i &= 1..d Bunoauatsh
s . <&.npounrtanHuft GaiT,yBeaHYHTH HA 1
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ecan @.npountaHHuA OaftT > uncao Gafit B Gaoke TO

fnpovecTs WHCAO M3 mogs (@ caen) B (§.npounTanHnA 610K)

¢ .mpounTtannul GafiT 1= mocseannft caymeSHHA OadT GJaoKa
+1

. . o Jnck.npouecth 610K (¢.NpouHTaHHHIY G6JIOK) B (nux:ﬁy(bep)

« .» KOHem ecad

. o t(l) = G6ydep (b.npounTanumi Gaiit)

« KOHeN HHKJA

KOHEI[ MPOrpaMMal

. 4
¢« ¢ ]

. L]

n}iorpauma npouecTh CTPOKY Hazaj (Bx/BHX : § : K04, BHX ¢ C : cTpOKa)
+ ARHO t He B Hauajse dafina (BX:d : Kmow)

« NOAYIATH: '

+ 06BEeRTH

+ liBeKTOp SJeMEHTOB THIA CHMBOX ¢ HHEEKCOM l..A/HHA 4HCAA
. mm— e

. TpouecTs Hasaj {LauHA WHCJIa) CHMBosoB H3 (}) B ()

« C.paana :== uncyo {x:t)

» mpouecrs Hasag (C.nauHa) cumBooB u3 {p) B (C.Texer)

. TNpouecTs Hasaj {(AMHHA YHcaa) cuMBonoB M3 (b) B (i)

KOHeI NPOorpaMMu

mporpaMma mnpouecTh masap (Bx :d) cuMBosoB us ($) B (Bmx:t)
+ RAHO :

. noayuntb: t:Bexrop cumsoa (1..d)

« JHuck.mpouects 6a0K {(d.npountanuuft 6J0K) B {BHX : Gydep)
. giEa V¥V | = 1..d peBepc BHNOAHRTH

o o t(i) := 6ydep (d.npountanuuit Ga#t)

"« « (G.npountaHHH} GafiT.yMeHbWHTH Ha 1

« o« .€CaH ¢.mpoynTaHHHA GafT == nocnepuufl coyxeOHu GalT 6a0Ka
. . ¢« TO

« s+ TIPOUECTH HYHCJO M3 moas (@ mpesr) B {d.mpountaHHL} 6.0K)
e« o+ o d.upountanuni GaiiT :== uncao Gafir B 6a0Ke

« o o Juck.mpouects Gnox (b.mpounTaHHHE GJOK) B (BHX : Gydep)
+ « KOHern ecad

« KOHeN pHKaa

KOHEI mporpaMmul

KOHENl HCHOMHHTENS |acmccmessnams e easm s ==

3AJAYM U YITPAJKHEHUY

1. Moanduuupyiire OpOeKT TaK, 9TOOH B caydae, KoOTAa HYXHH}A
6NOK yxe HAXOLUTCS B Gydepe, OH ¢ AHCKa He 9HTAjCH, 9T00H K3«
MeHeHHs uHpOpMaUNd cHayaja NPOHCXOLHJAH TOJNLKO B 6ydepe u aToGHI
6ydep sanmcmBancs Ha AUCK TONBKO TOTA3, KOFAA B STOM AeficTBH-
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TEJbHO €CTh HEOOXORMMOCTh (AHAJOIHUHO HPORKTY «BupTyalbHaf mas j

MATE> H3 BpejHAYHiera pasgena),
2. Mozuguuupyfite npoekT Tak, uTo6H MOXHO Owio R00aBAATH
A 6paTh CTPOXR He TOJBKO B KOHIe, HO M B Hauaje Gafina (T. e. 9100

Hal GaiiioBol CMETEMO MOMKHO OLLIO peauH3oBaTh M ARK TOXKeE), |

3. Cymecteyoumit npoekt paboTaer TOJABKO € JHCKOM (HKCHPOs

BaHHOTC pPa3Mepa, 3aJaHHOFO 3apaHee @ NOMOUIbIO KOHCTaHTEI «MakKe j
nomep GioKa HAa AucKe». Moxuduuupyfite npoeKT TaK, 9TolH o pa-
Gotan ¢ AHCKOM JiOGHIX pa3MepoB, CuUMTHIBaf [ACHCTBUTEABHO. HHCAO §

6/0KOB Ha AHCKe M3 CHEUHAJNbHO OTBEIEHHOTO Vs 3TOA NeJH MecTa

B HyJ1eBoM O6JoKe, B npeANHCAHNH «HHHI[HaJH3HPOBaTb» Da3Mep HHCKA '3

B 6noKax CJenyeT yKas3eiBaTh BO BXOAHOM NapaMerpe.

4, HNavennre peasmsanuio [lpocreiimest dahuoBodt cHCTEMH Tak, 4

9TOGHl MONMBITKA BHINOJHHTL Jo6ylo omepaumio ¢ QafnoM mnocre €ro
yAaJeHHs NPHBOJHAA K OTKaay,

Yrkagsauue [loGasbre B mpeanncanud, y KOTOPHX Kimod dafna
fIB/ISIeTCSl BXOAHEIM HJH' BXOXHO-BHIXORHHM UapaMeTpoM, Kakoi-HuOYAb
8HAJH3 KOPPEKTHOCTH COCTOSHHA KJIOYa, HANPHMEP MNPOBEPKY, 9TO

KJI0Y. 9Hc0: 6J0koR B dadine > O

A B nmporpaMMmy ypanenus ¢afiia noGaBbTe «paspylleHHe» KJioda, T. €,
YCTaHOBKY B HEKOPPEKTHOE COCTORHHE, '

5. Momnobuunpyfire npoekT Ttak, wTOOM BCe CCHJIKH XDaHWIHChH
OJHHM <KYCKOM» B HAYANE NHCKS, CINTHIBAJNCH. B DaMsiTh HO NpPejs
NHCAHUIO «HayaTh Ppaborys GallnoBoi CHCTEMH M SalHCHIBAJHCh 00paT«
HO IO NPEAUHCAHHI0 «KOHUHTH PafoTy».

68, HUcnoabsys wucnonuutens «llpocrefimmas daitnoras cucreMa» H, 7§

€CAH HaJno, H3MEHAR ero, peamusylite ucmoxsureis «ViMenuas dQaiio-
Bafl CHCTeMa», B KOTOPOfi KaxJbiii ¢aila MMeeT uma (BeKTOp CHMBO«

V0B (QuKcHpOBaHHOA RJUHH, HanpEMep AnuHE 12). Mexnay konuoM H 1}

HaYagoM paloTh (aiyioBOA CHUCTEMH AOJ/IKHH COXPaHATHCS He TOJBKO

caMu Qafiint, HO B HX HMeHa. IIpm cosjanun WIH yAaJeHuH Qaina Bxa«

UeCTB® BXOAHOI'Q TNapaMeTpa yKaskiBaeTrcs €ro uM4, I'Ipenrmcaﬂnx pit)¢s

paGoTh. BHYTPH (afiia HCNONBIYIOT He MMA, 28 Kao4 (KaK H B peajHs

BanMH BHIIE); HMH MOXHO NOJB30BATHCA TOJMBKO MeEXKIY <«HadaThb Das
GoTy c ¢aiiviom (BX:HMA, BHX ! KJIOU)» H €KOHUHTb PaboTy ¢ (aiioM
(Bx : Kimou)», TakuM o06pasoM, KJIOY CYLUIECTBYET TOJNLKO Ha BpeMs

pabotn ¢ dafioM H monyyaeTcs MO HMeHH ¢afia NPeANHCAHHEM <«Has |

uath pabory ¢ ¢afizom», (MMeHHo Takue ¢aiiioBHe CHCTEMH OGHYHO
HCIOJ/Ib3yIoTCA npH pabore Ha DBM.)

7. Cpeaafire us Gydepa Gydepumfi mya (T.e. ysenuubTe ero pas-
MepH ¢ ozHoro O6aokKa A0 HeckoabKux), Peasnusyiire ¢afiioBylo cHCTes
My, HCOOJb3Ysi AJISL YCKOPeHHsi ee paboThl HIAEH PeaNH3alHH BHPTYa/bs
HOli DaMATH H3 DpPEeAHAYHIEro pasfena,
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’ 18, Hepapxnsa cTpYKTYp AAHHBIX NPA pa3paGoTKe NpoOrpaMm

“-Plpu pemeHBH HPARTHIECKHX 8a7au -06HwHO He YyXaerca o6ofiTHCH
ONSNNE JUAD CTABASPTHNIMA - CTPYKTYPAMH nammx {cTex, meK, oues
pema CITHCOK # ‘T, .), TepeuncAeHHEMA ‘B pasl, 7. 'Peannsanus nocras
FOUND “CJOMMHK - WCHOJHATR I TpeGyeT BBeReHHS CTPYKTYP AaHHHX,
"MaKCHMAa/bHO OTPAXKAOMIHX CYIIECTBO BHIONHAEMOA HCIOMHHTENEM Sa«
mn. Turne enenmalbune CTPYKTYPH HAWHHX - OOGHUHO odopMasioTCA
¥aK ‘BENOMOTATEILHHC WCHONHATENH ¥ DPaspabaTHBAIOTCH HO TEXHOJO«
e ‘xcsepxy BHm3», B STOM pasjene MM pealm3yeM CTPYKTYPY AaHHEX,
‘ﬁé‘racrmb ‘BUSHURAOMIYI0 TPH peasfHsaluH TEKCTOBOTO peXaxTopa,
" Tipn patore ua OBM WeROCTATOTHG YMETb SAMHCHBATE HHGbOPMa«
!me » «qmaa N “HTaTh €t u3. afra, ‘OgeHb wacTo BO3HHKAET 3ajaua
, pgriposeamun - (Y. ¢, Hswedenws) rexcrosoro -daliza, Dra sapaua
OBIT0 PerTaeTCH WENOBEROM ‘¢ TOMOMBI CHEMRANbHOR NPOTPAMMEL—
SXPEHMOTO 'TEKCTOBOTO PeNaKTOpa, XOTA K STOMY MOMEHTY Bil, Hae
| BEpHOE, ROCTATOUHO TopaGUTaNM Ba TEPMAHAJOM ¥ NPEACTaBiIseTe
cefe BRemmnA 'BUZ M BOSMONKHOCTH TAKOTO DEJakKTopa, ONHIIEM €ro
" OCHOBHEG HEPTH,

o Hpn paﬁo'n UeNOBEKa ¢ PEAAKTOPOM Ha SKPAHE C NOMOMILIO CHes
mmdﬁ ormeTRE - {xyPCOPa) wICOpakaeTea REKOTOPOE MOJNOKEHHE

.f L BTEXCTe ¥ yMEMXIOTTARCH ‘HA ‘WKpANe OKPECTHOCTH ‘TEKCT4 BOKPYT 9TOTO
'*no.nomeuus (masoBeM’ ee OICHOM). Ha6op cranzapTHHX omepauuii pe-

$XAOTRET, B YACTHOCTH, BCTABKY, yAaJeHie, HSMEHEHHE .

\ mﬁm # -crpok, Tlepememas Xypcop mo TEKCTY M HWSMEHAA TeKCT
. BO3Je Kypcopa, MOXKHO BHECTH B TEKCT JioOH¢ esaeMHe H3MeHEHHS,
‘—‘_\- 3afMeMca peaqusaudelt CTPYKTYPH JAHHHIX, COOTRETCTBYIOlICH
TeKCTY C OTMEUYeHHHM IOJIOXEHWEM H H306DAKAeMHM OKHOM, T. €, peas
JiHsyeM ‘HERKOTOPYIO YaCTh IKPAHHOTO TEKCTOBOro peaakropa, Jast f1po«

' CTOTH He GyAeM paccMaTPHBATb ONEPALHH M3MEHEHHS CTPOXA M TOPH«

-BOHTANbHEIE MepeMEIICHHsT Kypropa, a OTPAHHIMMCH TOJBKO PpaboToft
" 10 BEPTHKANH = GyfeM CUHTATL CTPOKH SHJIEMEHTAPHHIMH HeXEHUMHMH
O0beKTaMH H HHTEPECOBATHCA TOJLKO BePTHKAJLHON KOMNOHEHTOR MO-
NOXeHAsT Kypcopa, YXOGHOA M OTBearomieff NpeACTaBJCHHAM YeJOBEKa
<0 TeKCTe CTPYKTYDOit SBJSETCS CHNHCOK CTPOK — BEPTHKANLHOA KOMIIO-
- HeHTe NONOXKEHHT Kypcopa CODTBETCIBYeT TOJOXKEHHe YRA3aTels, B
peiione yxasarens MOKHO BCTaBJATE M yARIATE cTpokd. CymecTsyoT,
‘BIIpouEM, H OTMMYHS TEKCTa OT OOBIYHOTO CHHCKa: B TeKeTe JODKHR
OHTb BHjenena NOCTOARHO H3oOpaxaeMas Ha SKpaHe TEPMHHaJTA
" OKPECTHOCTh yKasarTelNs (OKHO); B Hagaje PaGOTH TEKCT MOJNIKEH COs
-."Repxath uadopMauumi0 M3 HsMeHseMoro dahima; qocre OKOHUAHHA pa-
60'm HOBH TekcT AO/MKeH SaNACHBATHCA KYAA-TO Ha IHCK M T. 1,
Peasuzopanmas namn npocreﬁman thaitnobast cucrema (Kak, BHpo-
HEM, H nmouTH pce «HacTOMIHe» GafiTOBHIR THCTEMH) He NO3BOJAET
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BCTaBJIATL H YAANATH CTPOKH B cepeanue dafina, TakuM o6pasoM, J
CTPYKTYPY TeKCTa CTPOK € H306paxkaeMHM OKHOM H YKasaTeleM Hajo
KaK-TO peasH30BHBaTb HAX JAPYFrHMH CTPYKTYPaMH HAaHHHX H HCOOJs ]
paTenaMy. CpefH STHX CTPYKTYp M HCHOJHHTeNell KpoMe Oafinosodl
CHCTEMH MOXHO Cpasy BHAGNUTh HCHOJHHTENs <«DKpans, KOTOPHH !
JIOJKEH monaBllHe B OKHO CTPOKH TEKCTA KaKHM-T0 00pasoM HsoOpa«

XKaThb Ha 3KpaHe TepMMHAJA,

Mu 6ymeM cunTaTh, YTO HCHOJHHTENb «DKpaH» ¢ BHeIIHef TOYKA
JpeHHA SBJIACTCA BEKTODOM SJEMEHTOB THNA CTPOKa © HHAekcoM ot 0 j
. flo MaKc YsKpaHa, FAe CTPOKH-3/1€MEHTH BeKTOPa COOTBETCTBYIOT CTDO«
KaM, H306paxaeMHM Ha SKpaHe TepMuHaja, Hanpumep, 4To6H H3Mee 'i
HHTb BePXHIOI0 CTPOKy Ha SKpaHe TepMHHAJa, HAN0 H3MEHHTb S/« |
MeHT BeKkTopa ¢ HHAekcoM 0, a uro6H y3HaTh COCTOSHME NocJenHed }
(HHKHeH) CTPOKH 5KpaHa, HAaAO NPOAHANH3HPOBATL HJIEMEHT BeKTOpa |
¢ HHAEKCcOM Make YsKpaHa, Pea/msauus HCHOJHHTeNR «DKPaH» SaBHCHT }
oT xoHKperHo#t DBM H or KoHKpeTrHOro TepMuHaja, Ha mepcoHalbHHIX j

 OBM, Hampumep, Ha SKpaHe OGHYHG H306pakaeTcA COACPKHMO® Hes ]
_KoToporo (HKCHPOBAHHOTO Y4YacCTKa. ONEDPATHBHOM HaMATH (3TOT yYaCTOK
Ha3HBaeTCH BHAEONAMATBHIO), Pean3amus HCMOJHHTEAS <IKpans NPH 7
9TOM CBOAHTCA K IHpeo6pasoBaHHIO JEACTBHA HAJ CTPOKAMH B Jeffs |
CTBHS Ha] COOTBETCTBYIOLIHMH GparMeHTaMu BujeonaMsaTH. Mu Oyaem .3
CIHTATb HCNOJNHHTEA «DKpaH» Ga30oBHIM M pealu3OBHBATH €ro HO i

GyneM.

npennncauuﬂ

ucrnonnutess TEKCT CTPOK ¢ naodpaxaemum OKHOM H yKasaTe/eM
. CII:

« 1. nauats paGory {(BX: @ 2 kioq)

. 2. ycraHOBuTb yKasaTelb M OKHO B HAYa/o TeKCTA

« 3. yCTAHOBHTb YKa3aTeJb M OKHO B KOHell TeKCTa

. 4. yKasaTeJb B Haua/e TeKCTa ! ja/Her

« 5. ykasateap B KOHI@ TeKCTa 1 Aa/HeT

« 6. nepesBHHYTh yKasaTeib Ha3ax BOSMOXKHO C OKHOM
. ~— poaispoBaTh Buu3 (Bx:il,i2:0..Maxkc Yskpana)
. 7. NepeiBHHYTh yKasaTe/Nb BIepei BO3MOXNHO ¢ OKHOM
. — poamuposaTth Beepx (Bx:il,i2:0..makc YskpaHa)

. 8. no6aButb cTpoky (Bx:C:cTpoka) sa ykazatenem

« 9. yaajuTh CTPOKY 8a YKasaTeJeM

. 10. cTpoka sa ykasaTeseM :: CTpOKa

. 1l Yoxna makcumaabnoe :0..mMake YoxpaHa

. 12, noayunts monoxeHnHe ykasaress M OkHa B (Bbix : YTekcra, Yokua)
.+ 13. ycranoBuTh yKasaTeab M OKHO B NO/IOMKEHHe (BX : YTekcTa,YokHa)

Urak, nmycrh CTOHT 3ajaua Peanns3oBaTh HCnosinmteas «TeKeT CTPOR

¥ - yKazan
¢ H300paxaeMHM OKHOM W yKasaTeneM» CO crefylomed cucteMoft J (yrasatens  ->

- 18. UEPAPXHS CTPYKTYP NAHHBIX ‘ ‘558

";14; KOHUHTb paGoTy aBapuiiHO (BHX 't KJIOU)
15, KOHUHTB pa6oTy (BHIX : { : Kiatou)

" Ilpeanucasda 2—10 o6pasyior, ecJH MOKHO TAaK BHDA3HTLCA,
«J11.5-cinCOK» — BO3MOIKHOCTH RO YCTAHOBKE M NEPEMEMIeHHIO yKasas
“rensi CCBHIAJAIOT € BO3MOXKHOCTAMM JI2-CMHCKa, OAHAKO BC AEHCTBES
TPOBOAATCA TONBKO 8a ykasateneM, Kak B Jll-cmucke, [lpenmucanwm#,
JenalomExX CNHCOK NYCTHM W NPOBEPSIOMEX NYCTOTY HAM HENMyeroTy,

_Her Bopce, IIpemmHcaHHs «pOJJMPOBATh BBEPX»/«PONAHPOBATS BAHI»

‘SBJSIOTCH JIOKAABHHMH H OyAyT oObscHens muxe, [Ipn mommTke '©
‘moMomblo nmpeanucadus 6 HaH 7 BHBECTH yKasaTe/b $a NpejeNH OKHa

_OKHO CMEUIaeTcs B COOTBETCTBYIOIlEM HANpaBJEHHH Ha OIHY CTPOKY,
‘v-‘-rro6ku HOBOE MNOJIOMEHHE yKasaTels OKas3aJoChb B HOBOM @KHe, TakiM
o0pasoM, MOKHO HpeACTABAATh cebe TEKCT B BHAE

"cTpoxa 1

cTpoKa 2

CTpOKa I

I cTpoKa n+ 1

CTPOKa n -2

OKHO " zexcy

CTpOKa m

crpoka m+ 1

. cTpoKa m+2

‘erpoxa k

[+ xoRen Tekcra 3]

Breco TekcT coctoMT WS Kk CTPOK, OKHO TOAEPXKHT CTDOKH ©
n+41-f# mo m-io, yxasare.ub _pacnosoxken Mexmy c'rpoxanm n-l-l H
n +2

" O6pature BHHMaHHe Ha TAK HASHBAEMYIO X0A0CTYIO CTPOKY HuXe

ﬂ‘eKc'raa' DTo ¢Tpoka He BXOAHT B TeKct, Jledo B TOM, 4T0, XOTA yKa-
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saTenb pacroJaraercst sesdy CTPOKaMH, Ha SKpaHe OH H3obpaxaercs
B BHIZe Kypcopa (3alITPHXOBAHHOFO NPSMOYTOJLHHKA) 68 C€TPOKE TOR
ykasaTeneM, IToCKOJIbKY BOSMOMKHEIX HOJOXKEHHH yKasaTeas Ha 1 Gosbe
8, 4eM CTPOK B TeKCTe, To MONOMEHHE yKa3aTels BOCAEe MOCAEAHEH
CTPOKH TeKera H3oOpaxaeres Kypcopom B chaexylomiefi 3a Hefl crpoxe
expaHa. Uro6H oTAHYHTD 3Ty CTPOKY OT CTPOK - TeKCTa, H306pa3uM
B Hei Texcr «[+» Kowen Tekcra «|» TaknM 06pasoM, BOSMOXHO, Ha-
DpHMEp, cAeRyiollee HOJIONeHHe OKHa M yKasaTeasl

cTpexa 1

erpoka 2

...

CTpOKa j
TeKcr

crpoka J+1

crpoka J -+ 2

- OKHO
cTpoka k

yKasateab -»
[+ Komew Texcra #]

OfpaTHTe BHHMaHHE HAa TO, 9T0 IPAHHLN OKHA, KaK H NOJNOXKEHHa
yKasaress, BCeria PacnoJaraloTesi MEeXJy CTPOKAMH TKCTA,

ITpepnucanne «YoKHa MaKCHMaJbHOe» BHPAGaTHBAET B KayecTse
SHAYEHHA fTeKylllée WHOIO CTPOK B OKHe Ges eammanu. Mu Gyzem
XDaHHTb 9TO WHCAO B IVo6albHOM ofbekre Make YokHa, B oOmem

‘cnylae MaKc YOKHa COBMajaeT ¢ KOHCTanTO# Makc YskpaHa, Omuako

B nycroM ¢abue, Hanpumep, Make YokHa OyRer PaBHO HYJI0, 9YTO
03Hagaer, YTO B OKHE HAXORXHTCH TOJNbKO ORHA CTPOKA — XOJOCTas,
Yrexcra B npeanucaHHsix NONYYEHHS/YCTAHOBKH NOJIOXKEHHA yKasarens
H OKHa — STO 9HCJIO CTPOK TeKCTa Haj, yxasarteleM, YOKHa — 9TO 4HCJIO
CTPOK OKHa Haj ykasareneM. Ha u300paeHHOH BHIIE KapTHHKe YTeK-
cra == k, YoxHa == Makc YOKHg == k—j. Ha npemsxywel KapTHHK®
Yrekpra = n+ 1, Yox#a = 1, a makc Yoxma =m—n— L,

Haxonen, xohuntt paGoTy ¢ HCHOJNHHTENEM «TEKCT» MOXHO ABOS<
KO — aBapuitno ¥ HopMambHO, IIpnm aBapHAiHOM OKOHUZHHH BCE BHECEH-
Hue YeA0BEeKOM H3MeHeHHs AHHYJMPYIOTCS, HCXOAHMA TeKCT ocraercd
HETPOHYTHM ®# B BHXOJAHOM NapaMeTpe BO3BpallaeTCs K/mod (ahaa,

18. HEPAPXHS CTPYKTYP NAHHBIX og7

COZICPKAIIEr0 HCXOAHBIA 'HEeTPOHYTHHA Tekct. IIpn HOPMaZbHOM OKOHs

./uaHHM HOBHH H3MEHEHHH TEeKCT 3aHOMHHAETCS B HEKOTOpoM dhailie Ha

HHCKe, CTapHil (alfil yHHYTOXKAETCH, a B BHXOLHOM IapaMeTpe BO3e -
BpallaeTes Koy Gafiyia ¢ HOBHM TEeKCTOM,

« KOHCTAHTHI
° UHCJIO CIPOK Ha SKpaHe == 24 o

. Makc Yskpaua | = uHCNO CTPOK Ha skpae — 1
. MakC JJHHA cTpOKH. == 132 |cuMBosa

. THNBE

. KIo9 =,,, _ o

. CTpoKa == sanmch (mampa: 0..Makc NauHa CTPOKH,

. TEKCT: BEKTOP CHMBOJ (l..MaKc LJHHA CTPOKH))
. 00bEeKTH: . )
. Makc Yoxna:—1..makc Yskpana |-—1 —xorna B OKHe HeT HHYero,
. | zaxe xXoA0CTONR CTPOKH

. YokHa :0..makc Yskpawa |roumee 0..Makc YokHa

« HCNOJb3yeMhle HCNOJHHTENH:

. Oxpan:BsexTop crpoxa (0..maxkc Yskpana),

. Bepxuuit crex, Humuufi crex, o .
. [lpocreitman datinosas cucrema (OC)

KOHEH OMHCAHAMN |=m— e ———————— ————————— —————

Hneu peanmsannmn. IIpexse Beero saMeTHM, §T0 PeRARTOP MO« -
XKeH yMeTh DeAaKTHpoBaTh JoOHe ¢afiibl, B TOM uqHCIe H Te, pas-
MepPH KOTOPHX HDEBHINAIOT pasMepn maMsaTH, Takmm 06pasoMm, npo-
CTefiliee peHICHHEe — Peatu30oBaTh BECh TEKCT HENHKOM- B [aMiTH, B
Hadajne DaGoTHl CYHTHIBATL B HAMATH TEKCT M3 HCXOEHOPO ¢afisa, a
B' Konue paGOTH HOBHA TeKCT H3 NaMATH 3aNHCHBaTe B dain ma
JUCK — He TIPOXOANMT, I[loatoMy - ByieM - OekCTBOBATh RO TEXHOJIOTHH
«CBEPXY BHH3» — peasiH3yeM HCKOMYI0 CTPYRTYPY HaZ YHOOHHMH TPO-
MEXYTOUHHMH, Jajee peann3yeM &9TH NPOMERYTOUHHE CIPYKTYPH
H T, ], IOKa He KoHAeM no 5a30BHX,

Ha nepsom Imare pekoMmosuunx peamisyeM Tekcr ma Base HC«
noanureneft <«HmxHult crek», «DkpaH» U «BepXurfl cTex» TakHM 00«
PasoM, uTo pACHOJIOXKEHHHE Hal OKHOM CTPOKH TeKcra GYAYT xpa-
HHTBCH B MCHONHHUTENe «BepXumii CTEK®, CTPOKH OKHA — B HCNOJHHTERO
«DKkpaH», a ¢TPOKA WHMe OKHA —B HONONAHTEHE «Huxumh crexs:



288 ” PJIL 3. CTPYKTYPH HNAHHHIX ¥ -HX PEANM3ALMY
crpoka l B
cTpoka 2 Bépxnnn
. eTek
cTpoKa n
] cﬁrma n+l
yKasateap > - -
cTpoka n+ 2
- OKHO
e a0 ° |
cTpoxa m
. crpoxa m+1
" cTpoka m+2
e Huxomn
i - cTek
ctpoka k
|* xonen TekcTa *|

MonoxkeHne yKasaTels B TeKCTé H B OKHe 6ylaeM XpaHHTb B BHA®
asyx BeauurH: YokHa (T, €, uMCIAa CTPOK OKHa HAA yKasarenem) H
uHcaa CTPOK B BepxHem creke, Takum o6pasom, motpeGyem, 4TOGH
HCNONHUTENb «BepXHHA CTeK» HMeNd NPeAUHCaHHE ¢YHCAO CTPOK®, BH-
paGamaalomee coorseTcTBylOlee 3HaueHre, [Ipn okonsanun paGoTul
€ BEPXHHM CTEKOM €ro COACPKHMOE AO/IKHO 3anﬂcu5a'rbcn B xaxoﬁ -T0
¢aiin Ha guck,

Mpu_ nauane 'pa6oTH C HHXHHM CTEKOM OH - JOMKEH COZepXaTh

CTPOKH HCXOAHOrO (afisa, 3aKaHIMBAIOMHECA XOJNOCTOR CTPOKOA «[+ KO-
‘Hén Tekcta s]», B wacTHOCTH, NpPE/NHCAHHE <«IYCT» HUXKHErO CTeKa
BHpabaThpaeT SsHayeHHe AA TOMLKO B TOM Ciaydae, KOTAa H3 CTeKa
B3ATa M ®TAa CTPOKa TOoXKe, HanoMHuM, 4TO KOHeL - TEKCT8 HAXOAHTCH
mepex XOJOCTOR CTPOKOH. :

Tockonbky 1O OPeAUHCAHHAM «KOHUHTb pPaboTy» HCHOOJHHTETR
«TekcT crpok ¢ H306paiKaeMbIM OKHOM H YyKasarejeM» JOMXKEH Bhie
AaBaThb HapyXKy K/OY HCXOXKHOro -AAH HOBOTO ¢ahina, 10 morpebyem,

18. MEPAPXUS CTPYKTYP JAHHHX = 289

4T06H MpeAmHCAaHHe «KOHUHTb PaboTy» HHXKHEro Creka BO3BpaIIano
KJMIOY HCXOAHOTO ailfia, a «KOHUHTb PaGOTy» BEPXHEro = K0T Honoro
taiina, .

OKHO, €CTeCTBEHHO, MOXET HHOTJa SaHHMaTh He BeChb SKpam.
B stom cayuae (mpr Makc YokHa <C Makc YskpaHa) GyaeMm paauem.arb
€TPOKH OKHa B BepXHefl 5acTH 9KpaHa:

crpoka | +1

cTpoka j+2 °
OKHO

“ s .

cTpoka k : ‘ 9Kpan

[* kxoHen TekcTa ¥]

Mu peannsyeM HCHOJHATENH «TEKCT» TaK, 9TO NOC/A¢ BH30BA JIO4
Goro mpeanncaHnsa Tekcra ussse sTOoro HCnmoJsHTeas Gymer Buno.nneﬂo
cAeAyiollee YCIOBHe (uHBApUANT ucnoxmure/m).

€CIHE Makc Yoxna < MaKc stpana TO memm cTeK. nyc'r s
T O, eCIH nmxmm cTex He nycr, To OKHO nonEo. (sammae'r m
9KpaH), ~

Tockonbky mosoXKenue ykasarels usocpamaercﬁ xypoopon B
CTPOKe NOA yKasaTedaeM, To peaiusyeM TeKcT TaK, 4T0. yKasareldp .my
Koraa He OyAerT pacnosiokeH Sa mnociaexHefl cTpoxoRl okna., FixMm
CJI0BaMH, '

0 < Yoxkua < MaKe YOKHa == YHCJO CTPOK OKHa — I,

nporpaMmma HavaTh pabory (Bx: ¢ ¢ KuOY)

+ RaHo T

« HOAYUHTB! yKa3aTesb B Hauaje TEKCTa |a OKHO HMeeT ua;sgpuanbno
. | Bo3Moxube pasmepH IPHAKATO K Bepxneu\y Xpaw

. | rekcTa

. Huxnauht crex.Hauatsh padq'ry (Bx.d)!l{mo‘l)

. OkpaH.HauaTh paGoTy

. DBepxuult crek.nauars paGory

. Make YokHa 1= —1 ’ 7

. nnkx moxa Hmxuuft crex.He nmycT B. Make Yoxna < Make Yskpaa
+ + BHOOJHATH s
o « Maxkc YOKkHa.yBeaHYRTH Ha 1

10 A. I. Kywnupeuxo, T, B, JleGenes
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e o Huxunft crek.B3siTb CTPOKY B (BBIX : DkpaH (Makc Yokna)}
+ EOHeHm OHKJA

« Yoxna 1= 0 - ) -

KOHem NpOrpaMMu

Mocne BHmonHeHHs STOR nporpaMmel Makc YOKHa OKaxeres wes
OTPRUATEAbHEM, TaK KaK LMKJ XOTA On OAKH Pa3 BHIOJHUTCH: JaXKe
pH MyCTOM TEKCTe HHXHH{ CTEK CONEPKHT XOJOCTYIO CTPOKY M, SHas
9T, HE NYCT,

-
BPOTPAMMA YCTAHOBHTS YKA3aTe/b B OKHO B Ha4an0 TeKCTa
« AAHO : . ;

. MOJYUATH: YKasaTeJb B Hauaje TeKCTa

. ———————

+ NHEK] NOKA yKasaTeJb He B HAUaJe TEKCTA BHAOAHATH

+ . TepeiBHHYThH YKa3aTeJb Ha3aX BO3MOXHO C OKHOM

« KOHeN LHKJIa ‘

EoHen HNpOTPAMMHE

HPOTPAMMA YETAHOBHTb YKA3aTeédb B OKHO B KOHeN TeKcTa.
e XaHO - ¢ o '
« HOAY4HTD: YKasaTeJb B KOHIE TEKCTa
¢ e e—e—— .
4 HHEKX NOKAa yKasaTeJb He B KOHLE TEKCTa BHIOJHATH
s '« DEPEABHHYTH YKaSaTeJb BIEpEA BOSMOXHO C OKHOM
. EOHEI NAKJAA
XOHEel[, MPOrpEMMN
DpOrpaMMa yKasaTenb B Hauase TeRCTA ¢ xa/mer ==

- (Bepxunft crex.nycr # Yokua =0)
gporpaMMa yxasaTtesib B KOHLE TEKCTa :Ka/HeT ===

: \(Hxxnnﬁ CTeK.MYCT H YOKHa == MaRC YOKHa)

nporpaMmMa MepefBHHYTH YKasaTeJb Ha3al BO3MOXHO C OKHOM
o AAHO ! yKasaTeJb He B HauiJe TeNcTa
"+ IOAYYRTH:
 m——————— .
. ecar Yoxna > 0 ro Yor#a.ymeAsmHTs Ha | mHave
. o e€cam Makc Yokna < mMakc YsKpaHa TO i
« + .o Makc YoxHa.yBeanuuth Ha 1
« + « HHAYE ,
« o o Hmoxunfl crex.n06aBuTh ¢Tpory (BX :Jkrpan (Makc YoxHa))
. « KOHeN ecad
. . poampoBaTs Buus (0,marc YoxHa)
. « Bepxunft crex.saaTs c¢Tpoky B (BHX: Dxpan (0)
« EKOHEH ecJH
EOHER BpOorpaMmel

. 18. MEPAPXHS CTPYKTYP JAHHBIX - 201.

Mu | Bocnoab3oBanHch 87eCh JIOKAJIBHHEM OpPeANECaHHEeM <¢POJLIHPO-
BaTh BHH3 (nx:_il, i2)», ROTOpOE CHBHT2eT BHH3 Ha .OZHY CTPOKY BCe
£TPoKH OKHa ¢ il-# mo 12-w Bx/ounTenbHo, IIpH 5Tom CaMas HEXHAA
CTPOKA — CTPOKA € HOMepOoM 12— ripona}laer, BEPXHAA CTPoKa - CTPO .
ka ¢ noMepoM il — CTAaHOBHTCH NyCTOH, a CTPOKH C HOMepaMd BH@
puanasosa il.,i2 He maMeHsioTCH, HanpuMep

Jo poazupopannn:

Hocae posaupoBayus:

cIpoxa A . ; €TPoKA A

i

i1 — crpoka B

ctpoka C ‘ crpon' B
crpoka D / crpoka C
ﬁ — bc'rpoxa E . c’rpox; 6
crpoka F crpoxa F

{mpa il == i2 5To mpoeTO GUHCTKA CTPOKH),

uporpamma poiuposats Buus (8x:i1,1210..maxe Ysxkpana)

v mamo0 1 1Ll 0 ’ .

« DOJYIHTH! [ CTPOKM OKHA B nuamagoxe 11..12 casunyTw Ha oxny
. | ctpoky BHu3, Crapas cTpoka ¢ HoMepom 12 mponada,
. | HoBast cTpoxa ¢ HoMepom il nycra

. nuka V i & i1 4 1,,i2 pesepc enmoansrs

» + Okpan(l) t= Dxpan (1—1)

+ KOHen URKAZ

v Oxpan (11).pmua 1= 0

KOHeHm mporpamMmm

NporpamMma NePeXBHHYTD YKASATENb BIEPERX BOIMOKHO ¢ OKHOM
‘e RAHO ! YKa3aTeqb He B KOHIE Tercra

¢ HORYUHTD}

e e .
. eean Yokda < Makc YOKHa TO YOKHa.yBeamwaTh HA 1 muawe
« . Bepxunii cTek.n06aBHTh CTPOKY (BXtDxkpan (0))

+ « poamuposats BBepx (0, Makc Yokua)

+ + Huxunii crex.B3aTh CTPOKY B (BHX: dkpaH (Maxe Yoxua))
« KoHem ecad » ‘

KOHel nporpaMmul

10*
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IIporpaMma «ponqHpoBaTh BBepX» JefiCTByeT aHAJOTHYHO NPO<
rpaMMe <pO/VIHDOBAT> BHH3», HO cABUraer cTpoku ¢ il- mo 12-10
BKJIOYHTENBHO Ha OfHY CTPOKY BBepX. [lpu sTOM cTdpas CTpoka ¢ Mo+
mepoM il mpomamaer, a HoOBasm CTPOKa ¢ HOMepoM {2 CTaHOBHTCA
DyCTOH:

nporpaMMa poJUIHPOBaTh BBEpX (BX: 11 i2:0..make stpana)
« AQHO - I |
« NOJYYHTDb: | CTPOKH OKHa B AHanasone 11..i2 capumyTn Ha ozmy

. | erpoky BBepx. Crapas cTpoka ¢ HOMEPOM il nponaxa,
. " | HoBaa crpora ¢ HOMEpOM 12 nycra
. naga V i = i1..i2 — 1 Bunoansrs -

e« « Oxpan(i) := dxpau(i+1)
+ KOHel HHKJa

. Oxpau (i2).pmmua 1= 0

_KOHEll. NPOrPaMMB

nporpamma 20GaBRTE CTPOKY (BX: C:crpoxa) sa yxkasatenem
« X8HO :
« MOAYYHTD!

N

. ecam Makc Yokna = Makc stpana TO

. .« Huxnauit crex. Aodanmb crpoky (BxX : Okpan (Makc YoxrHa))
« .« HHauE

+ «. . Maxc YokHa.yBeanunTsh Ba 1

. KOHel ecad

. posnnpoBaTh BHH3 (YoxkHa, Makc Yokua)

. Oxpau (Yokua) := C

KOHel uPOrpaMmu

. IPOFPaMMa YLAJHTh CTPOKY 3a yKasaTeleM
. IaHo ! yRasaTeqb He B KOHIlE TeRCTa
« MOJYUHTD: '

€ e —

+ pommmposath BBepx (Yoxna, maxc Yokna)

. ecam Huxumii crek.me nycr 10

« . Haxnsnil crek.B3aTh cTpoky B (BHX :IKpaH (MaKe Yoxﬂa))
. . HHaue

« « Maxc YOKHa.yMeHLWHTh Ha l

+ KOHel eclH

'KOHEI[ MPpOrpaMMh

NPOrpaMMa CTPOKa 3a yKasaTesneM It CTPOKa
¢ AAHO ! yKasaTeab He B KOHLE TeKCTa
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. MOAYYHTH:

. OTBer === JxpaH (YokHa)
XoHelU NporpaMMul

nporpamma YOKHa MakcuManbHoe $0..Make Yskpana === Maxc YOKHA
npOrpaMMa NOJYSHTH NOJOKEHHe ykasartena H okHa b (YTekcra, Yo)
« J3HO : N '

» NOJNYIHTD!

o Yrexcra :== Bepxumit cTeK.uncao cTpok -+ Yoxua
+ Yo := YoxHa
KOHel[ IPOrpaMMu

nporpaMMa yCTAHOBHTb yKasaTeJb M OKHO B mosomenue {YTekcra,Yq)
¢ Aauo H
+ HOJAYUYHTb:

. dY i= Yrekcra—Yo—DBepxuuft cTek.unc/0 ¢Tpox

« BbGOD

« « npa dY > =

o e nuga dY pas BHNOAHATH

.« . . TNepefBHHYTH YKasaTedb Bnepej BOSMOKHO ¢ OKHOM
o« KOHer HUKJ&

v . npE dY <0 = -

.« . naka — dY pas BHNOAHATH

. . . TepeABHHYTh YKAa3aTeJb Hasaj BO3MOMHO G OKHOM
. e KOHel HEKJa

. Kouen Bn6opa

. yrB: Yrekcra—Yo==Bepxunfi cTex.uHcs0 CTPOK H Yo <Mam Yokua
+ Yoxua :== Yo

KoHel, nporpaMmst

nporpaMma KOHUHTH PaGoTy aBapufino (nnxubuuuoq)
« HaHO :
. noay4uTh! | $ — Ka0% craporo ﬂe'rpouy'roro daitna

. Bepxunft crex.koHuHTb PaGOTy (BHIX I (B I K/I0%)
. ®C.ypamutb dafia (Bx:B)

. DKpaH.KOHUHTb paboTy

. Huxmufi cTeK.KOHUHTH paGoTy (BHX ! ! KMOY)
XoHey nporpaMMal

nporpaMma KORUHTb paGoty (BHX:d 1 Kmoq)
. paHo t
+ NOAY9HTD: | ~— KMo HOBOTO H3MEHHOTO (paﬁna
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yCTaHOBHTB YKasaTeJb M OKHO B KOHel, Tekcra

yt8: Huxunft crek.nyet |m xosocTas eTpoxa H4 sKpaHe
neka V 1 & 0..make Yokua — 1 [T, e. 6e3 xonocToil cTpoKH
+ BHNGAHATE
. DBepxnmlt cTex.n06aBuTH. cwpoxy {Bx t Dkpan (1))
KOHeIl IHKJIA

;

Bepxunfi cTeK.KOHUHTB paboTy {(BHX ! ! Kumoq)
DxpaH. KOHUHTD pabory:

Huxeaull crek.kOHWHTH paBory (BMX i ! KIIOU)
@C.ynanmrs taha (Bx 1 du)

KOHe:m RPOrpaMMu

KOHER HCHOMHHTEM |mmcmmomes s cma s aan e s e enm

Mu coBepmuau nepBHi IIar JAEKOMNOSHLHM H NOJYYHAH pPeaH

BAUHIO CTPYKTYDH RAHHHX (acnonnurensn) «Teker crpok ¢ H3obpa-
MaeMHM OKHOM H yKasaTeleM» Ha Gase Hcnosuurenedt «Dxpans, «IIpo~
crefilnas QahnoBas cueTeMas, «Bepxumit crex» m «Humuufi crexs. He-
TonHETeNs «DKPaH» MH cuHTaeM GasoBmM, [Ipocrefimas dafiioBas ch-
cTeMa OWia peamHIOBAHA B npeasnymeM paspede, TakuM 06pasoM,
OCTaJoCh PEaNi30BaTh BEPXHHH M HUKHHI CTeKH,

Peanusauus ucnonnnTesns <BepxHuft crex» Hap ¢$afinosofi cHcTe+

MOR TpDHBHAJNbHA, NOITOMY UDHUBENEM €e Ge3 Kauux-Tu60 NoSCHeHMil:

L

KOHEH OMMCAHAM | oot e e e e e e
nporpamma Hadath pafory == ®C.cosfaTs ¢ahn (X! : xmoul;
nisxQ

nporpamMma myct

ncnoamnreas Bepymwit crow

cn:

. HauaTh pabory

2. nyer t Bafuer

3. uncno crpoxk  :Z-+

4. noGasuTte ¢Tpory (Bx ! C:cTpoKa)
B8

6

—

. B3ATh CTpexy B (smx: Cjcrpoka)
. KOHUHTB paGoTy (BHIX : ({B 1 K/OY)

006BbeKTHI
& 3 a0y lKJﬂO'-I bahna, Ha KOropoM EMHTHpPYETCH CTel
n:Z-4 |uHCAO CTPOK B MMHTHPYEMOM CTeKe

HCHOJb3YeMbe HCHOIHHTENHL
Mpocrefimasn daitnoas cucrema (OC)

i Aa/ﬁé; === (n=0)

M. HEPAPXHA CTPYKIVP JAHHBX
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nPOrPAMMA HHCHO cTpok: Z-+ == n
mporpaMma XoGaBHTh CTPokY {(BX:C :CTpoKa) ===
®C. no8aBuTH c’rpoxy B Koueg cafina (BX/BHX:d,Bx:CY
ni=n-+t

HNperpaMMa B3ATh CTPOKY B (mx C: m'poxa)
« JIaHO tn>0
« NOJNYYHTB}

« @©C.B3aTh cTpoKy H3 KOHNa pafiia (Bx/Bux:d,Bux: C:CcTpoKa)
. Ni=n—1
KOHel HporpaMMml

’

NpOTPaMMa KOHYHTb PaGOTy (BHIX: (B :Kmoy) == BB 1=

KOHEH HCIHOMHHTONA | m o mm oo i ot o oo o oo o mm e o e e 00 o ot e

Ocranoch peannsosaTb arnommrrens «Hoxusd crexy, B ormmame
OT BEPXHETO0 CTEKa, KOTOpEm# MABAEETCH Dojee HaH MeHee OCHYHLIM, .

HHKHHA CTEK B MOMEHT Haiala paGOTH HOJIKEH COXepXaTh BCe CTIP
Hexopnoro afina. KoHeuHo, MOXHO 6ni0 6ul NpoYecTh HX Bee
KOHHA K HaYaly H J0GaBUTh B TAKOM HHBEPTHDORAHHOM BHIE B

OKH
oT
HO-

BHj ¢afl, nocle 4ero HMHTHPOBATL HHUKHHE crek Ha HoBoM Gakae
TOYHO TA4K e, KaK MMHTHPOBaM BepxHuf. OfHAKO mpeaBapHTe/bHOE

HHBEPTHPOBAHHE (pauna—-mlmenbﬂaa onepanus,

& PpeAaKTHPOBaHHE

JAOKHO HAYHHATBECHA MIrHOBEHHO, (‘-Ie.nonex IICHXOJIOTHYECKH TOTOB K

TOMY, YTOGH HOPMETLHOE ‘3aBeplleHHe PEeSAKTHPOBAHMA 3ATWHMANOC

Ka~

Koe-To BPEMi, HO ‘a6toMmoTAD He TOTOB X STOMy B Hadane — KOrja ‘OH

elle HHYETo He chenal.)

ITosToMy mnoCTynHM no-npyromy-——nponmmnpyeu HUXHBH CTel
Tax, Kak OyATO OH B HAYaJbHEIH MOMEHT CONEPXKHT Bech HCXONHHI
dah, Ho usudecku HuUKaKuUxX CTPOK Huxyoda Konuposaro He Gydem.
Has storo KpoMe Hcxozmoro daifaa, kotopuii GyJeM TOJBKO IoC/es
JOBATeJbHO YHTATh, HCHOJB3yeM elfe OAMH ¢aiiJ, Ha KOTOPOM LPOHMHs

THDYeM BCIOMOraTeNbHHR cTeK CTPOK. (QCHOBHAA HAEA peajH3ALHH

3a«

KJIOUaeTCA B TOM, YTO COAGPMKHMOE HHIKHEro CTeKa B mofofi MaMen?
BpeMeHH NPEeXCTaBJseTCs B BHAE CONEPKUMOro BCIOMOTATEABHOND CTEKa,
3aa KOTOPHM C/eAyeT HeNpOUYHTaHHAA YacTh HCXORHOTO ¢adia H, eciu

OHa ellle He B3fATa, XoJocras cTpoka (puc, 18.1):

HHXKHHE CTeK == BCIOMOraTeNbHHA CcTeK 4=
HeEpOWITAHHAS 9acTh HCXoRHOTO dafina
(-}, 6HTL MOXeT, X0AOCTAA CTPOKA)

TIps goGaB/ieHHH CTPOKH B HUXHHE CTeK oHa Beeria o0abasercs
BO BCNOMOraTe/AbHNf cTeK, IIpm BSSTHH CTPOKH HPOHSBOAMTCH 3HAMM3:
€CJIM BCIOMOTATEJbHHE eTexk He OycT, TO CTPOKa Gepercs H3 HEro, ecnu
Xe @OyCT, TO UATAETCA OyepeXHAsd CTPOKAa H3 HCXojHoro ¢afina. Taxum



,
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06pa3oM, B HadYaJbHEIA MOMEHT BPeMEHH JOCTATOYHO CAEJAThb BCIOMO+
raTesbHHfl CTEK NMyCTHM W BCTAaTh B HauaJo MCXOZHoro (afa,

HakoHel, mOCKOJbKY HHXKHHI cTeK NO/DKeH B HaYaJbHHIA MOMEHT
COREpKATh He TOJbKO CTPOKH HCXOXHOro ¢alfina, HO ¥ ellle XOJOCTYIO
CTPOKY «[s KOHem TekcTa ]», OyAeM HUMHTHPOBAaTb STY CTPOKY € N0«
Mompbio IM106ajabHOro 06BeKTa

XOJOCTas CTPOXA B3ATa ! Aa/HET.

B Hawaje paGoTH YCTaHOBHM <«XOJOCTAs CTPOKa B3fATa (== HETS

# 8HAaK TOTO, 9TO Sa HENPOYHTaHHON wacTbi0 Hcxonmoro dafina Huer

' xXONOCTan
S e 7pona

KoHey

| BENOMOraTeNsHUA
crex

NPOUMTaHHA S
Mg§mpmuro aaﬁna"acn"

Havyane

HEXOAHL paiin

Pac. 18.1

Xonaocras CTPOKa, a B NpeANHCAHHH (BBﬂ'l:b» B cCJAyd4ae, €CJIH BCIOMO«
TaTeJbHHHA cTex NycT H HCXOZHH (afsl MOJHOCTHIO NPOUATAH, BHAARMM
HaDyXy ZXOJOGTYI0O CTPOKy B YCTZHOBHM <«X0J0CTas CTPOKa B3siTa
= aar,

ncnoannTear Huxunll crex ~
. CIl:
. HavaThb pabory (BX!d ! Kiou)
« 2 myer tpa/der )
« 8. no6aeuth crpoky {(Bx1C !cTpoKa)
4
5

—

. B3ATh CTPOoKy B (BHX ! C!cTpoka)
. KOHYATL PaGoTy (BHX : ¢ ! Kioq)

« OOBbeKTh
¢u 1 xawou | mexomuoro daftra
o« ©®Bikmou |dafaa pas BCIOMOraTeJBHOrO CTeKa

X0JI0CTast CTPOKA B3siTa § fa/HET

. BCMOAb3yEeMblEe HCIONHUTENN?
. Tlpocreiiuan ¢dainoeas cucrema (OC)

KOoReR ONHCAHHM |- e em e e ot o e e e

18. MEPAPXHSI CTPYRTYP NAHHHX . 297

nporpaMma HauaTh PaGoTy (BX:d :Kmow)

« HaHo H

« TOAYYHTH:

o Ou = .

« @C.scrath B mauano dafiaa (BX/BHX ! u)

» ®C.cosnats Gaia (Bux: ds)

« XO0JIOCTas CTPOKa B3fATa == HeT

KOHeI, NpOorpaMmu '

nporpaMma nycT: na/Her —=— (¢C.q>aﬁh {$B) nycr u
®C.8 konue patna (pu) ¥ xomocTag €TPOKa B3fiTa)

BporpaMma n06aBHTE CTPOKY (BX: C :CTpOKa) mea= '
¢C.a06gsmb CTPOKY B-Komen, ¢alsa (px/nux :¢B,Bx: C:erpoka)

npOrpaMMa BssTH CTPOKY B {Bux: C:cTpoka) ~

. JAHO ¢ He mycr o :

« DOJYUHTD: . o

. BuGOp :

+ o mpE OC.dada (d8) me nyer =+

« o« @C.B3arb cTpoky H3 KoHna Qahsa (BX/BHX : §B,Biax :C)

+ « upk OC.He B Konue daitna () o> -
« « OClnpouects cTpoky BHepeX (Bx/BHX: (i1, BHX 3 C :crpoka)

« » HOPH XOJOCTaf CTPOKa HE B3ATa =

« o C.ajinra . #= 18 [uncao cums.xom0¢TORt CTPORR
. . €.rexer (1..C.amma) 1= ““[» gomen TeKcTa *)’ ‘
« o XOJIOCTAas CTPOKA B3ATA i== Aa

+ « HHAYE => OTKA3

. KoHen Bmfopa

KOHell MPOrpamMMM

porpaMMa KOHUHTE paboTy (BbIX 2 b  KaIOW) =’=
®C.ynamts ‘padix (x: B); = du

KOHER HCHONHHTEMN |om o e v e o e e e o e o

Mu peanHsoBany HCnoAHHTENs «TekeT cTpok ¢ naobpax{aeuuu "
OKHOM # ykasaTeleM» C HCNOJb3OBZHHEM DeaH30BAHHONO HAMH B pe-
AWAymeM pasgene ucnonuurteas «IIpocrefimag ¢afinoBas cucTemas,
Vepapxust CTpyKTYp RaHHMX B sToft peann3auny oxasajach NOCTaTOYHO
Bpocroft (pac, 18.2), '

Crpesiku, HAymHe BHHS OT HCHOJHHTES, HNOKasHBAT, Ha Gase
KaKnx APYTHX HCOONHHTENel on peannsosad, Ilo cyrm zela, sTa Kap~
THHKa fIB/AETCS TEXHOJOTHYECKOR nemoukol IpOrpaMMEDOBaHHA «CBEpXy



208 TJ1. 8. CTPYKIYPH HAMHEIX # HX PEANMSALIMH

pHA3» IAf mpoekta «TeKCT CTPOK ¢ H30OpaNKaeMuM OKHOM N ykasare
fieM», napHcoBaHHOf €3 HKCMONB3OBAHHA «BEKTOPHBIX o6p3uauesiis,

TexcT

I HuxHMA £TRK ] r ngm I r Bepxrni i:rrgLI

l NpocTabuwan oaiinaBan cHMcTEMA l

Pue. 182

‘Pea/bHo HCHONb3yeMHe hallAOBHEe CHCTEMH, OHAKS, KAK MPABHUIO,
He HO3BORNIOT NPAMO PEAM30RATH CTEK CTPOK, H WePapXHd HPOMEXY-
TOUHHX HCHOMHHTENEH YCIOXKHACTCA: BEPXHHA CTEK CTPOK OPHXOAHTCA
peanu3oBHBaTh Ha Gase 6/0Ka B NaMATH R CTeKa 670KOB Ha [HCKe,
a crex GJOKOB — Ha (ase AMHAMHUECKOro BeKTopa -G/0KOB, KoTopuft

- e
ll \ raupanj BepxHnit €Tex

7‘ HeueHA# CT

)

b Enax XOAHOH partn | Bepxrwy :
?;‘::":nqnos l———J NOLA. CTPOK) cTeK eN0KG3

™~ |

M a 2 BepXHUH AMHAMUHECKUM |
MKHAT ANHAMNEC KW ! ;
H BeKTOP BNOKOB . ! BEKTDP BAOKOB :

Sainopan THUCTENA

"Puc. 183
oGuuno yxe peannsyerca Hax Gafnopod cucreMol, AHaJOTHYHO [e-

KOMBOSHPYETCA H BepXHAH CTeK, B mrore Wepapxun CIPYKTYpP ARHHHIX
npunMMaey 87, meoGpamennsifi wa pue, 18.3,

SABARH B YIIPAKHEHHA

1. MoxeT J¥ NpH DeNakTHPOBAaHHH TEKCTa B HEKOTOPHE MOMEHT
orasatecs, uro B HeM 100 cTpok, a Ha 3Kpane HsoBpakeHa TOJBLKO
xonocrasi CTpoka?

- 8, UEPAPXHS CTPYKTYP JAHHBIX : 299

2. Moaudumupyfite npoekt «Teker cTPor ¢ H306paXaeMbM OKHOM
f yKasaTeneM», RO6ABUB NPEANWCAHHE - «BHECTR NIMemeRus B Qaliis,
CMBICK 3TOTO NPEANHCAHHA COCTOMT B TOM, 9T0 aBapufiHoe saBepmieHHe
paboTH ROJAXKHQ BO3BpallaTh kA4 ¢dafiaa ¢ TeM TeKCTOM, KoTOphift
6L1 B MOMEHT NOCJELHEr0 BH3OBa NPEANHCAHHH «BHECTH M3MEHEHHS
B daily». - . .

3. Momudmuupyiite npoexr «TeKcT CTPOK ¢ H306paXKaeMEIM OKHOM
H YyKaszaTeJeM», CYHTas, 9TO H B HAYAJbLHEHA, M 8 KOHEYHHIA MOMEHT
BPEMEHH TEKCT PACHOJIOXKEH B ABYX CTeKax .(JByx daiinax) Ha RHCKe
H 49T0. aBapHfiHoro samepiieHdss paGorm HeT, [Ipu aroM moJeKEHHE
B TEKCTe H B OKH@ AOQ/KHO COXPaHATHCE MEXAY <€KOHYHTR® H «Has
uatby pabory, - '

¥Yxazanune, Bpeaure mpeauncanus <«jxoGaBuTh wHCIO B KOHeR
dalnz (ex/eax: @, BX:n)» § «B3IATL HECAO M3 Kouua Gahaa
(Bx/Bmx : P, BWX:n)¥, KoTopHe OyAyT npeoGpaseBHBATE UHCAQ B8
CTPOKY CHMBOJNOB H HaoG60pOT;- a TaKXKe A06apaAThH/GpaTh COOTBET«
CTBYIQU{YHEr CTPOKY (aibna. ’ .

4. Mopuduuppyiite npoekr «TeKCT CIPOX € H30GPamaeMHM OKHOM
B yKasaTelieMs, LoGaBHB HPeXNHCAHUE «OTKATHTh INOCHERHEE H3MEHes
HHe». Flo sTOMy DpepuHcaBHIO TeKCT H [OJONKeHHE yKasareas B HeM
ROMKHL RPHMINMATS T€ COCTOSHUS, B KOTODHX OHM HAXOQHWJIMCh Nepel
HOCIEAHHM YARAJCHHEM HAM BcTaBKol crpokd, BeisoB storo npeamu-
cauisl [0 DRPBOTC H3MEGHEHHS TEKCTa He NOMKed BHAHBaTh HHKAKHX
ReitcTBHA, ‘ ) .

5. Pewnte sapauy 4, canras, 9TO OPEANHCAHEE QTKATHTh NOCHAEN<
Hee H3MeHEHHME» MOXKHO BHI3HBATH HEONHOKPATHO! BTOPOH BH30OB OF«
XaThBaeT BTOPOE DO AABHOCTH W3MEHeHHe ¥ T. A Jipyramu caopamy,
NOC/efeBATENbHOE NpUMCHEHEE OTKATKH JOMKHO BOCCTGHABIHBATH
OpejHAylide COCTOSHHA TeKCTa BHMJAOTH AO HKCXOAHOIO COCTOSHHS Iies
Pes peAaKTHDOBAHUEM.,

Ykasanue Henonpayiite eme onwm BenomoraTenasuuft cdaifta
(jafin oTkarkh) B KauecTBe CTeKa JJA XpaHeHHA HeoGXoxuMolt pnas
OTKaTEH HHBOPMALHA. !

6. B pamkax sapaum § po6asbTe ele npeAnHcanHe «OTKATHTb OT<
KaTKy», KOTODOe AOJIKHO BHIOMHATb AeHCTBHA, 0OPAaTHHE K «OTKAaTHTh
nocjeHee HSMEHEHHED, ) ’

Vkasauue, HcmoabayiTe ABa BCHOMOTATGALHEIX ¢aiina,

.



TNABA4. ,
_ JIOTHYECKOE YCTPOWCTBO M NPUHUMUND
© PABOTbI 31IBM . :

o cux nop meradopa VYuuepcaasHoro BhinosHHTeNs HCMOMB30-
BaJach ANf OODBACHEHHS CEMAHTHKH TeX HJA HHHX (OPM 3amucH mpos
rpaMm. B 9TOfl raaBe MH PaccMOTPUM yCTPOHCTBO pEAJbHHX YHHs
BepcaibHHX BunonmuTenef, B pPoJH KOTOPHX Ha OpakTHKe -OOHYHO
BLICTYTIAIOT 9JEKTPOHHO-NPOrPaMMHLe BHNOARMOmHAe Mawnnn (STIBM),
Kak u. cienyer u3 HassaHusi, DIIBM cocTouT W3 ABYX OCHOBHHIX gas
creit: saexrporsoft (39BM) u mporpaMmHOM. - .

JlornueckoMy ~ ycrpofictBy W npunuumam pabort DBM ua apne
Mepe DBM -cepan PDP-11 ¢upMu DEC nocsmen pasa, 19 (anamo-
THYHO YCTPOEHH - M MHOrHe apyrue OBM, manpumep oTedecTBEHHHE
“CM-3, CM-4, CM-1420, IBK, BK, YKHL, daexkrponuka-60, daekrpo-
HHKka-100/25, daextponuka-79, Daexrponnka-85), dBM cama no celfe
Takxke fBJjsercd YHHBepCaAbHHM BHIOJHATeNEM nporpaMM, san#caH«
HHIX Ha CHCLHANLHOM f3biKe (HX HA3HBalOT npozpammamu 6 Kodax
8BM). VmenHo Ha mpuMepe STHX nporpaMu MH ofbscHuM, Kak DBM
«YHTaeT» OporpaMMy ¥ Kak obecnedHBaeTcs aBTOMaTH3M ee paGoTHL,
Hamu o6bsacuenns, snposeM, GyAyT HOCHTH YHCTO JIOTHYECKHA XapakTep
# He OYAyT KacaTbCsd He MeHee HHTePeCHHX BONPOCOB O TOM, H3 KAaKHX
9JIEKTPOHHBIX KOMIOHEHT (CONPOTHBJEHHY, TPaH3UCTOPOB, MHKPOCXeM
M T. ) B KaK HMEHHO «cnasHas SBM, .

BompocaM © TOM, HaJMuHe KakKHX MPOrpaMM M KaK HMEHHO Mpes
Bpaitaer SBM 8 SIIBM, T.e. B Yuusepcansuoro Brmoamurens npos
rpaMM, 3aNHCaHHHX Ha TOM HJH HHOM sI3HKe NDOTPaMMHpOBaHHA, a
TaKKe ONHCAHWIO paboTw uporpammucta ua SBM noceamen pasa. 20.

19. Jlornueckoe ycTpoficTso B npHALHON paGoTs IBM

C sormueckofi Touk® speHna DBM cOCTOHT M3 HECKOJNBKHX COrJid«
coBaHHO paGoraouwux gacreft (Kommonent), Cpesm HHX MOKHO BHIs
ACJHTD: - i ’

— npoyeccop — yCTPOACTBO, KoTOpOe, COGCTBEHHO, H MNPOH3BOAUT
BCE ONEpAlHH, CBOEro poia «Mosr» OBM;

— oneparusnylo nauars (WIM OPOCTO  NAMATL) — YCTPOHCTBO,
NpeAHa3HAUEHHO® [Af XpaHeHus pasHooGpasHoii mudopmaumd. B ka-
4ecTBe MOJNeJH STOr0 YCTPOHCTBa paHbille BHCTyNala «Aocka» YB, Ha
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KOTOPOR IHMCaJHCL NPOTPaMMEl, DHCOBAJIHCH NPAMOYTrOJbHHKR 06DBeKs
TOB, IPOTPaMM H HCHOJHHTEJNeH; ’

— 8newnue ycrpodcersa, K Hum ornocarcs, IO-BHAMMOMY, XOPOINO
Bau sHakoMHe KiaBHaTypa m SKpam TepPMUBANA, YCTPOAGTBA AN Xpas
HEHHfl HHOOPMANHH Ha MarHHTHHX [HCKax (cM. pasp. 17) B apyrne
CT2HJAPTHHE (CBASAHHHE C XpaHeHHeM H nepepaGoTKOH  TONLKG HHs
(kopuanml) 'H HECTAHAAPTHHS ycTpoficrBa, B wmcio NOCNeAHHX BXORAT,
HAIpuMep, nopkmouaemue ¥ 3BM cramkr ¢ YITY (ckamewm, Pesunk
MeTajia), pasHoOOpasHHeE NaTYHKH, ycTpofictBa ynpaeseHns . puSHues
CKHMH o0beKTaMu K T, H,

‘r< , ‘ ' M.rn(:[?ﬁallb >

|npquec_:cop| I namaTe | [xna-ua-rypa_]‘ l IKpaH I I AHCK l

Pue. 19.1. OCman exema SBM apxurekrypst PDP-11

Oraenbune Kommoment SBM B3aHMOZEACTBYIOT MeXkxy cobod
TIOCPeACTBOM  CHeIHANLHOTO  yCTPOfiCTBA, HASHBAEMOro Ma2ucTpassio
“(pze. 19.1),

Mamars. [Tamare ®BM cocromr H3 'BJIEM@HTOB, HAsHBaeMHX G-
Tamu, Kaxauh Our Moxer Haxomurthes B ABYX DasAHYHHX COCTOH-
HHAX, KOTOPHE NPHHATO oGosHauats umdppamm O u 1. [lepesox Omra
B cocTosiiHe { NPHHATO HaSHBATb. OXUCTKOL 6uta, a B cocTosHue .}—
ycranosxkod Outa. C nOMOMIBIO OXHOTO OHTa MOXHO DPeACTaBHTh B
naMaTH o0beKT THRA AA/HET — AOCTATOYHO BHOPATe KAaKOE-TO COOTBET=
CTBHE, HanpuMep CuHTaTh, 90 1 O3Hauaer ma, a 0 — mer, u nepedops
MyJupoBaTh BCe onepauMH Hax o6beKTOM THRZ Ra/ner B TePMHHAX
OHTa B ero cocTostHHA. ‘

EHT, OLHaKO, HABJACTCA CAHLIKOM MEJKON efHHHIGH LJR  mpen-
CTaBjieHHs! OODBEKTOB JDYrHX THIOB, IostoMy Gutmt o6meaunsior s
rpymns no 8 wTyk B Kaxaod. ‘Takasa rpynna us 8 Gur Ha3ulBaeTcs
Gadrtom. Bafit MoxeT maxomuthes B 28 == 256 PasIHYHHEX COCTOSIHHSX,
KoropHe npHHATO o603HagaTh uHchamm or 0 go 255, ECJIH‘OGOBHa‘IHTE:
GHTQ B Galite nnnexcamu i, i, i, is, Is, Iz, 1), lo, TO cocrosHEE b ¢ (Safha—
CBASLIBAETCH C COCTOSHHAMH i; OTAGNLHHX GHTOB. hopMyJtofi

X = 1727 162° 4 152° + 1,24 £ 1,2% 1,92 + 1,2 - i,

Lpyrumn cnoBaMu izisislyisisliio ects He uTo HHOe, KaK MpeACTaB«
ACHHe 1THCIA X B RBOHYHOH cHCTeMe cumcienusi. Hampumep, Ha6op co-
crofgumit Gutos 10010010 coorsercrayer ACCATHIHOMY 4qHCAY 146, a
HaGop 00100100 — necsTaunOMY uncay 86. Ilpu paore c 6uraMu, og-
Hako, yAoOHee HCHONLIOBATD BOCLHEPULKYIO CucTemy cuticnenusn, B
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KeYopoli cocTonHAe Kaxaof Tpofika GUTUB 3JANHCHBACICA ONHHM SHCe
aom k or 0 mo 7:

k 1 6w k ot k | Guru E | oOnrrsl
1 wo f 1] oo 2 010 3 o
4 1w 1 5 101 6 119 7 u

Cocrosizne Ouros 10010010 mpm stoM 3amuCHIBaeTCs B BHAE BOCH*
Mepuusoro umena 222, a cocrosnne 00100101 — B BHAS BOCHMEPHIHOTO
qucna 048,

[ockoasky Gafit mMeeT 256 pasiHIHHX COCTOSAHHH, TO ¢ NOMOMIBK
ofHoro BafiTa MOXKHO HPEACTaBHTh ODBEKT THIA «CHMBOJ» — JIOCTaTOT.
HO YCTAaHOBHTL COIJIAMIEHME O TOM, Kakoe COCTOsHHe Gafita xaxoft
cuMBos osHanaeT. Cocrosmpme Gafira (mecaruunoe wuweyno or 0 zo 253
HIH BochbMepuunoe Wucao OT 0 Ao 377) mpH STOM HA3HBAETCH xodoM
cumeosa. CaMo coryamende 3ajaeTcs B Bue rabauyel Kodos, TA8
RilS KAXAOTO KOJAA YKASHBAETCH COQTBETCTBYIOULAH STOMY KOLY CHM-
Boda. (DparMenT TaKOA Tabiuus ¢ BOCHMCDHUHEIMH KOJaMH NpHBEACH
HHXKE:

b 4

Kog Cumsaa Kon CuuMBoa Kog Cumsoa Koxn CumBsoa
040 npobedt 060 0 100 e 120 P
gil | p‘:& 061 1 104 A 12} Q
042 ” 062 2 102 B 143 R
043 4 063 3 103 c 128 8
044 $ 064 4 104 D 124 T
045 % 065 | 5 165 | E 15 ]
046 & 066 6 106 F 126 v
047 ’ 067 7 107 G 127 4
050 ( 070 8 110 H 1| X
051 ) o7l 9 i 1 131 Y
652 . 073 g 112 J 132 2
653 + 073 3 u3 K 138 L
054 . 074 < 114 L 134 \
055 - 075 - 116 M 138 }
056 . 076 > 118 N 136 ~
057 / 077 ? B ] 18 | -~

Tlamars B HeJMOM sBJIseTess BEKTOpPOM GaiT @ HHAGKCOM OT 0
0 HEKOTOPOT® MaKCHMAJNBRQro suamends, Hagexe Gafita B nAMATH
HasuBaeTcA ero adpecoM. Axpeca MH OyAeM SanuChBath B BOChMes
puuHOH cHCTEME CIHCIEHHA, .
s TIpeACTABJICREA WHCeN, oAmaxo, Gafit rTome Manopart, Hos’rouj
GafTH OGBEZMHAIOT B §aph: Hyamesok ¢ HepBHIM, BTODOR ¢ TPOTHEM,

19; JOTHMECKOE YCTPOFICTBO ¥ PABOTA DBMW 803

weTBepTHNt ¢ MRTHM B T. . Takaa napa GafiT ¢ COCEmTUMH afpecamm,
w3 KOTOPHX MeHMUMR aipec ueTHulfl, Hasuiaercd cA080M. €aM: MeHb-
nmii  (4eTHHA) ampec Ha3HBaeTes adpecom cavea. LlamsTe, Tamrum

~ 06pa3oM, MOXHO HDEACTaB/IATE B BHAE BEKTOPA CAOB ¢ UETHHME Hil-

nexcamu (pme. 19:2), _
Tar Kag C70OBO COCTOHT W3 AByx Galit (16 6uT), TO OHO MoMer

npuunaMars 2562 = 3¢ = 65 536 pasimownix cocrosmmil, Bute B Cj0BeE
Narars . N &
waw CocToman MS TAGH YT o
(]

i . [ ]

{ L— BaiT € anpecoM

[ 3
. 3 }. mecTe — chgea
Py T BaNT © aApecmm 5 T« anpecod 4
: 1
| 157776,

Puec.. 19.2

HyMEpYITCT C HyJTs H COpaBa HaNeBO, T. € CJOBO NPEACTaBANETcH
TOC/IEA0BATENLHOCTbIO U3 16 Gur

il.'til4i l&ilzilrlilﬂiﬁlsi 1viﬂiii4i3131110'

C nomoumplo TaKHX NocnefoBaTedbHocTel (T, 6, OAHHM CHOBOM)
HPUHSTO NPEACTABNATE HEOTPHLATENbHEE Ueswe wwcna (Z4) B aua-
nasone 0.,65535 (x = ;5218 {24 4 .., $1y), Henwe wumena ‘co
suakoM (Z) — B guanasone ~32 768..32 767 (% == 1,21 -$,2% f. .,
eos + i — 115215} sm6o ApyrHe OGBEKTH, YHCAQ PasJHUYHEX €OCTOSHHE
KOTOpHX He TpeBocXofAHT 65536. OGpatnTe BHHMaHNe, 9TO NpeZeTaB-
Jsenust nemnix wucexr Z- m Z — 310 J8a pasuuix npedcrasnenus KeoAasya
goiwerog no modysmo 65536, Kox peaynbTata COKEHHA ABYX CIGH B
9TOM KOJIbIIE BHYETOB - ONPENeNAeTCH OAHOSHAYHO MO KOZAM CJI0B H
He 3aBHCHT OT TOTO, BHIOJHAETCH /M CJOXKEHHe HEOTPHHATONBHLIX YH-
cen (Z4) wmm uncen co snakoM (Z). OGpaTHTe TaxKe BHHMAHHE,
94TO 3HAK [EJOTO UHCJa ONpefelseTcs COCTOfHHEM cTapiiero O6uTa,
Ecan s = 0, To uncao Goapme subo pasuo 0; & eenw fig== I —T0
Mmenbue €. .

3ameunanune burom, OaiiTom, C€HOBOM HASHBAIOT HE TONLKD
sneMenTH BaMATH, HO H (JaXesvuaHie) HAHPOPMAHHIO, KOTOPYO' OHH
copepxar. Tax, 6ur —sto Jmbo 0, aubo 1; 6ailr-— moenenoBaTe/NL-
HOCTb M3 8 Hysnell W €IHHHI[; C2060 — NOCJACAOBATSNBHOCTE B3 16 Hy-
Meft m enuHAn, B pesyapraTe cliosow, HATIPHMED, HESHBASTOA W 9«
MenT naMaTH DBM, H COCToSiHHe STOFU $VIEMeHTa (KOHKPETHas MO«
crenopaTensHoeTs M3 16 mynedt w emmmuu), B mofam Apyras KoH«.
KpeTHas N0CNeA0BATS/IHOCTS B3 18 myseft B efRuuy, u poobme «obvem»
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popuud uH@opMauum ms 16 myseir um epunnn (16 6ur). OG6HuHO 5TO
He MPUBOJAHUT HH K KaK#M HENOpPasyMeHUfM H MH TaKxke OyaeM Hce
[0Jb30BaTh TEPMHH «CJIOBO3 BO BCeX 3THX CMBIC/IaX, Hanpumep OyaeM
FOBODHTb <«IIPOLECCOP UHTaeT CJOBO C aLPecoM X H3 NaMATH» Hapaxy
€ <«TpOIECCOP WHTAaeT COAEpxKHMoe (COCTOsHHE) cJioBa C ajpecoM X H3
DaMATU». \

CnoBo sBAfieTcA OCHOBHON efuHMUeRl XpaHeHHsT W OOpaGOTKA HH+
¢$opManun — npeACTaBAsEeMHH ¢ NOMOIWBIO CJOBa [RHAHA30H HEOTDH«
HaTeNbHHX LEeJHX 9HCE] H LEJNHX 49Hce] €O 3HaKOM B GOJBIIHHCTBO
C/Iyua€B OKa3HBAeTCA [OCTATOUHHIM} € MOMOIILIO C/IOBA (B KOAHPOB«
ke Z-4) mnpeacTaBisioTcs ajpeca GafiT M CI0B NaMATH; KOA Kaxnpol
KOMaHAH MpPOIEccOpa 8aHHMaeT DOBHO OAHO CJ0BO; NpH oOMeHe HHs
dopManuel uepes Marucrpalb (Hanmpamep, MeXAY NPOIECCOPOM H Ias
MATbIO) efHHHIlEH o6MEeHa TaKXKe SIBJAETCH CJOBO.

Ecan aaa npeacraBiaenHss KAaKHX-TO OGBEKTOB CJIOB2 HE XBaTaer,
TO HCMONb3YIOT HECKOJbKO cJ10B (HAM HecKoabko Gait), Hanmpumep,

nefictBuTenbHEle 4Hcaa (R) KoampyoTcs B ABYX cioBax. Ilapa caos

MOXeT NpHHHMaTh 2% = 65536° pasnauunnx cocrosnufi, Takum 06«
pasoM, mapofl CJIOB MOXKHO SaKOAMPOBAThb BCEro OKOJO 4 MJpA pas«
JIHYHHX AeHCTBHTENLHHX 4YHCed, DTOro, ONHAKO, OKA3HBAETCA AOCTas
TouHo, uTOGW JoGoe umcno B AuamasoHe (—10%, —10~%8) {0} U
{J(10-2%,10%) npencraBHTp NPHOMHKEHHO C TOUHOCTBIO A0 7 sHauas
IUX GHpp. v

Mpoueccop. [Ipomeccop — 310 «Mo3rs DBM, KOTOPHI BHIIMOJHAET
Bce KkoMaHAb, OH HMeeT HeGONBIIYIO COGCTBEHHYIO BHYTPEHHIOO Mas
M#ATb, HA3HBAEMYI0 peeucrTpamu npoyeccopa. Kaxjauii PEersctTp COCTOHT
B3 16 6uT, MOSTOMY COAEpKHMOe DErHCTpa- HashBaercs cJoBoM, [los
CKOJIbKY PErHCTPOB MaJo H OHH DacHOJiOKEHH NPAMO BHYTPH INpOIECs
copa, To paGoTa ¢ HHMH HPOHCXOAHT CYLIECTBEeHHO ObicTpee, ueM cO
c/nOBaMHK. OmepatHBHON mnamaTH, CpeAH pErHCTPOB MpoOieccopa Hac
GyAyT HHTepecoBaTb BOCEMb TaK HA3HWBaeMBIX OOIIHX pPEr#cTPOB
RO, R1, .., R7, 2 Takke 4 Mmuagmux GHTa B elle ONHOM PEFHCTpe
P8 — Processor  Status, T, e. peructp cocrodHHA mpoleccopa
(pue. 19.3). ’

Peructpu R6 u R7 mrpaoT ocobyio posib H NOITOMY HMEIOT Clles
nuansuue obGosnagenns SP (Stack Pointer — yxazareav crexa) m PC
(Program Counter — npoepammnsll cuer4ux HIH, KaK €0 eme 4vacTo
HasHBAIOT, c4eT4uxk Komand). Uernipe Maagwux G6uta B perucrpe PC
o6osnavalorcs Gyksamu N, Z, V, C or cjoB Negative (orpuumaresps
muft). Zero (myan), oVerilow (nepemonnenme) u Carry (meperoc).
©T4 6utH ycraHasanBaioTcs B 0 MM B | OpH BHIONHEHHH OOJbLINH«
CTBa KOMaHA CACAYIOMHM 06pasoM:

— eC/JH pe3ysbTaT BHIOJNHEHHS KOMaHAH MeHplue HyJas, TO Gut N
Yeradapansaerca B 1 (B nPOTHBHOM C/yuae WHCTHTCH)}
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~ eI pesynbrar paBeH 0, 10 Our Z ycranaBiauBaercs B |
(B NPOTHBHOM Cilyyae WHCTHTCH)}

~— €CJM NPH BHOOJHEHHH KOMAHIH BO3HHK/IO MEPEncHHEHHe, T. @
pe3ysbTaT KOMaHAH BHIXORHT 38 NDEACTABHMHH AHANASOH LENHX YHe
cen (HanpHMED, NPH CAOXKEHHN ABYX HOJOKHTEIbHHX YHCEN MOJydHs
JI0Ch OTPHLAT&bHOE), To 6T V ycranapimsaerca B 1 (B npoTHBHOM
¢aydae 9HCTHTCH)}

RO

R1

R2

R3

R4

RS

R6 UAn 8P
R7 wu PC

Seo NZVEC

TIT1]es

- Puc., 19.3. Hekoropnie perucTps mpoueccopa

~— ecqH NpH BHINOJHEHHH KOMaHAW Haj crosaMu (16 GHT) Boss
HHK mepeHoc B 17-% GHT, MM NpH BHOOJHEHHH KOMaHRH Hajx Oaile
Tamu (8 6aT) BOSHHK mepenoc B 9-f, To G6ur C ycraHaBiHBaeTcs B ly
B NPOTHBHOM CJyuae WHCTHTCH.

Pa6ora mpomeccopa. B ofmux ueprax paGoTy mpouLeccopa MOKHO
onucarb CACAYIOUHM OCHOBHHM LHKJIOM) ,

HHKJ BHIOAHATH
+ MpouecTb CJ0BO maMaTk ¢ axpecoM (BX:PC) B {BHX 1X)
+ PC.yBequuuts Ha 2 ;

+ BHIOJHHTD KOMaHAY ¢ KOAOM (BX tX)

KOHel HHKJA ’

,upyl‘HMH CJIOBaMH, IIPOLECCOp NOCACAOBATENbHO YHTaerT H3 na«

| MATH KOMaHAH NporpaMMH (KaxkJasd KOMaHAa 3aHEMAaeT OXHO CJIOBO)

4 BunojnseT ux. OvepenHas KOMaHAA NPOrpaMMH BCAKHE pa3 uHTaeTcA
H3 cJ0Ba NaMATH, aJpec KOTOPOro B HAaHHHA MOMEHT HAaXONHTCHA B
peructpe PC. B npomecce BHINOJHEHH KOMaHAH MPOILECCOP MOMKET
UHTATh ele KAKHe-TO CJOBAa HS [NAMATH, BAlHCHBATh B naMaTL pe-
3yJbTaT, ONPaUIHBATh COCTOSAHHE KaKHX-TO BHEIIHHX ycTpoficts HIH
NOCHUIaTh HM KaKHe-TO KOMaHAH,

O6paTuTe BHUMaHHe, YTO HPH 9UTEHHH KoMaHAw perHctp PC cpasy
X*e ypesuynBaerca Ha 2, ITosToMy nIpH CJAEAYIOINEM BHIOJHEHHH Teja
HUKJa TPOLECCOP HOAYYHT H BHIOJHHT CICAYOIYI0 KOMaHRY, HOTOM
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euie ofHy H T. A. VimenHo yBesnuenne PC olecneumBaeT aBTOMaTH3M
pa6otn DBM kak YuupepcaibHoro Brmommntens.

TTyctb, manpuMep, B HavabEEE Momenr PC=1000, a B namsTth,
Haghnas ¢ agpeca 1000, pacmosoReHa ciexylomlas TPOrpaMMa B KO
Rax (ampeca M COAepXKHMOE NAMATH W306paXeHH B nocmepnquom
BHIE):

MDamare Axpec " dro AeNAET APoHeccop - - MHeMoBHKA
o002 | 1000. | R2:=Ro | mov ro, Ra
060102 1002 R2.yneanwuts ha Rl ADD RI, R?
000000 1004 tron : HALT

TepBass kOMaHAA 3JeCh 3aCTaBJSET HPOLECCOP lePecsaTh COXEP+
xuMoe peructpa RO B peructp R2, Bropas n06aBasieT K conepRuMOMY,
perctpa R2 .cozepxumoe peructpa R1, a Tperbs ocraHaBJiHBaeT Npo«
neccop (pabora BooGie mperpantaercs), TakuM o6pa3oM, mOtJae BH«
NOJHEHHSE STOR NPOrpaMMH B perucrpe R2 okakeTes cyMMa COAepe
xuMoro perucrpos RO u R1, a B permcrpe PC — 1006 (azpec koMaHs
au- HALT +- 2), B paabheifiizeM Mn GyaeM H306paxaTh COAEPHKUMOE
flaMsATH TOALKO B MHECMOHNYECKOM BHAE:

mov | re | Rt | w00 | Re:=Ro

o | ADD R1 R2 1002 R2.yBeauunts ‘Ha R}

HALT 1 1003 cron

Komanpm nponteccopa. PasGepemcsn Teneps fosiee HeTANBHO € TEM;
KakHe OhiBaloT KoMaHAH, Kaxaas KoMaHja [Opoueccopa 3aHHMaep
poBHO onHo chaoso (16 6ur). StH 16 OHT MOXHO PasbuTh Ha He«
ckonbko rpymn. OnHa W3 rpynn safaer xod onepayuu {910 HMEHHO
AOJKeH CAeAaTh INpoHeccop), APYTHe TPYNNH S3aAalOT APryMeHTH
xoMauan. KonnyecTBo rpynmnm @ pachpeieneHne GATOB MeXAY HAMH A
PasHHX KOMaHJ MOryT OHTb Da3JHuHHMH, Mp YCIOBHO pasAeanM
KOMAaHAH HAa 5 KJACCOB: OfHOAPTYMEHTHLIe, EBYXAPIYMEHTHHE, KOMaH-
ZH paGotH ¢ 6uraMn NZVC, nepexofH, BCe OCTAJIbHHE,

Opnoaprymentsse komangsl, CTPYKTypa 3THX KOMaHZ TaKoBa:

15 6 B "o

KOJ, onepauuu . apTyMeut

Bura ¢ 15-ro mo 6-if comepxaT kox omepamuH, a SutH ¢ 5-fo mo
01 sagaior aprymenT KoMasAnl. B kone onmepaumM camHii JaeBHfi

19, JIOTMYECKOE YCTPORCTBO M PABOTA. SBM 807

f(mpnmﬁ) Gur OGHMYHO yKa3HBaer, omocu‘rca JH KOMaHAa K CAOBY

(iis =0) wm k Galiry (iis = 1), Hanpumep, xomamza CLR (orme‘
CIHTH CI10BO, T. € YCTZHOBHTb. Bee OmTH B 0} HMeer BOCKMEPHIHHN

- xox onepaumn 0050 (GuTht 0000101000) # B menost moxer GuTS DpeA-

crapneda B Buie .050DD, rme cumBon ¢» o6osBauaer Crapmmik GHT
(0 AR KOMERAN «emm’m tacso», | s ROManZn <odncTETh Gakits),
a 6ykent DD (or caoea Destination — nonyuarens) o6osmazaior xse
BOCbMepHUHBEE NUbpH, sajaloniue apryMeHT kKoManan, Kak HMeHHO 3a-
Baetcs aprymen?, Mut pasbepem nosxe. Ceftyac BAXHG JEIB, 9TO AAR
€ro 3ajaHHs HCHOAB3ylOTCA 6 6ur. Hampumep, DD == 01 03HAYAeT, 4TO
APTYMEHTOM sSIBASeTCA COJAEPKAMOe perncrpa Rl mpomeccopa. Tagum
06pasoM, KOMaHIa <€OYHCTHTb CJIOBO — CONEPKHMOE perHcTpa Rl» 6y-
AeT HEMeTb BOCHbMEPHUHHRA Kon 005001 (Gutw 0000101000000001),- o
Tlepesenp opHoaprymenTHHX KOMAHA npHBeAeH B Taba, 19.1,

~ - o : TaGauna 191

Koz Komanne - Heficrane NZVC
050DD | CLR(B) —clear - ‘ dtm0 0100
051DD COM(B) —complement - di= g . ¢ 01
052DD | INC (B) = increment . 1T di=md+1 o oe-
033DD DEC (B) —~decrement dimd—1 “ o0
054DD NEG (B) —negate dimad ey
055DD | ADC (B) —add carry d:=d+0C IR
.056DD | SBC (B) —subtract carry - dim=md—C PP
057DD TST (B) -te;t . di=d by
060DD | ROR (B) —rotate right +C, d R
061DD ROL (B) ~rotate left ' G, de C e
062DD | ASR (B} —~ arithmet. shift right - d = d/2 R
063DD | ASL (B) —arithmet. shift left d e 2ed e h
0003DD - | SWAB—swap bytes d :=8b (d) es a0

B Ta6n. 19.1s

d —apryMenT KoMmaHZHW (HanmpHMep, comepxuMoe RI, ecan

DD = 01); ~

~-—onepauHs HIMeHEHHR COCTOSHHA BCOX OHTOB HA UPOTHBONO.
aoxune (1 #a 0, 0 Ha 1)} .

—C,d — nurauvecknfi casur Oura C mpoueccopa ® 8CeX OHTOB
cropa mam Gafra d Ha oany fosHuiio supaso {pue. 19.4, a);

C,d< — uuxanseckudt casur Gura C npogecoopa ¥ Beex Gurop
cjoBa HAH GaitTa d Ha OXBY RMO3HHHX BIeRO (pHs, fﬁ.&, 6)}

sh(d) — cxoBo, noniqeg&m ns d nepecthmoproft Gaﬂma.

B kononxe 6utoB : ,

0-—p pesyabiaTe BHIOJHCHEN KOMAaHAW GHT YHCTHTCA)
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- 1—B pesyabTaTe BHNONHEHHS KOMAHIH GHT YCTaHABJHBaETCH
B cocTosHHne 1; : .

.— B Pe3yjbTaTe BHNONHEHHS KOMaufw OuT ycraHasiusaercs 8 1
Ban 0 B 32BHCHMOCTH OT pe3yJbTaTa H XOJa BHIOJHEHHS KOMaHAH
{xax omucano Ha c. 304—305); o

— —cocTosiHHe OHTa B pe3y/bTaTeé BHIIOJHEHHS KOMAaHAW He H3*
MEHSETCH,

L= lee—crl

Puc. 19.4

JiByxaprymentnbie KoManau. B AByXapryMeHTHHX KOMaHAaxX aps
TYMeHTH OPHHATO Ha3HIBATH UCTOYHUKOM W NOAYHATEACHM:

L 2 1 65 0

noJyuateas (DD)

KOJ| onepanyu HCTOYHHK (SS)

B rta6a. 19.2 xByxapryMeHTHHX KOMaHZL OHH OGO3HAa4YeHH COOT+
BeTcTBeHHO 8 (source) u d (destination)

Ta6nuua 192

Kox Komasnpa JHet#icrBre NzZvcC
J188DD MOV (B) —move dims «s 0=~
28SDD CMP (B) —compare =g —d [N
38SDD BIT(B) —bit test ms&d ¢ e 0=
ASSDD BIC (B) —bit clear dimd& s e 0=
5SSDh’ BIS{B) ~bit set d=d1is 00—
06SSDD ADD—add d:=d+s e
168SDD SUB —subtract di=d—s “ s e
B ra6n 19.2:

& — onepauus «nofutHoe », T. €. (& d)jmml<-sj=1u dj=1
(si, dj, (8 & d); — cocTosinua G6ura ¢ HomepoM 1 B 8, d, s&d coormer-
CTBERHO);

t — onepanua «noGutHoe Hams ! (sld)j=1l<=>sj=1 nm d;=1"

o ~
Ecaun NpH ONHCAaHHH ACHCTBHA CJA€Ba OT 3HakKa NPHCBAUBAHHS -

HHuero He HamucaHo (xoMaug CMP, CMPB, BIT, BITB), To sto
#namﬂ, YTO pe3yJbTAT BHIUHCJEHHS NPABOH 9acTH CKasSHIBAETCH JIHIIb
Ha ycraHoske Ourop NZVC, a.apryMeHT-oJydaTelb H@ H3MEHAETCA,

19. JIOTUYECKOE YCTPOPICTBO M PABOTA 3BM 809

Komanaw paborw ¢ 6uramu NZVC. Drtu GesapryMeHTHHE KOMaHAH
[03BOJISIOT HBHO OYHCTHTL/YCTAHOBHTb Te WM HHHe H3 GMToB NZVC
nporeccopa. Mx ofuas cTpyKTypa TakoBa:

15 14 5 4 3 T 1 0

0 0].0 0 0 o] o 0 1 0 l| N Z|v]|C

0 ZJS «ORHCTHTE>
1 RAft €/CTaHOBHTH -

IMo cyts nena, Bce 3TH KOMaHIH paGoTalOT OAWHAKOBO, 3 HMenno
KOMMPYIOT cOCTOsiHHE 4 OHT4 Kofa KoMaHaw B Te u3 Guros NZVC
nmpoueccopa, ANS KOTODHX COOTBETCTBYloUlHe GHTH B KOXE KOMaHIH
ycranosaens B 17 (taba. 19.3).

TaGamnma 19.3

Kox | Komaupa o NZVC
000241 CLC—clear C —_———0
000242 CLV—clear V —_——( -
000244 CLZ —clear Z —_() ——
000250 CLN —clear N 0 o
000257 CCC—clear NZVC 0000
000261 SEC —set C ———l -
000262 SEV—set V —] -
000264 | SEZ —set Z : -

000270 SEN-—set N . :  J—
000277 SCC—set NZVC 111y

(CC B romanmax CCC u SCC-—>st0 a66peBuatypa caos Condition
Code bits — 6uTH KOZOB YCJIOBHIL) - e - - ’

KoMmaunasi ‘Nepexonos, EAMHCTBEHHH pe3yiabTaT BHIOJHEHHA 9THX
KUMaH — H3MeHeHHe (WM HeHsMereHue) CONepxHMoro pernctpa PG
B 3aBHCHMOCTH OT BHIIOJHEHHs (H/H HEBHIMOJIMEHHs) HEKOTOPHX ycJo-
pufi. DOPMajbHO BCe YCJAOBHS B STHX KOMaHJAax —3TO HEKOTOPH®
yTBepxKAeHns o cocTosnun GHroB NZVC mpoueccopa, CoaepxaTeabHO,
OJHAKO, GOJLUIMHCTBO 3THX YC/IOBHA HMeeT CMHICH YTBepXACHHA O pe-
8yJbTaTe BHIOJHEHHS NPeAAYIlel KOMaHAH. Bce komanau (Ta6a, 19,4)
HMeIoT BHJ, -

15 8 7 0

KOJA Onepansa CMelleHHe

Muanmufi 6afit koManau (Gwra ¢ 7 mo 0) Tpax'rye'réu Kak esoe
WHCIO B juanasoHe or —128 no 127 (x = 162° +152°+ ... + ip =—1;27),
HasEBaeMoe cMeuwjeriuem. Ecim ycnopue, ONpEleNaeMoe KOAOM onepa-
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pesonul, BOBYODHTL HEKOTOPYIO TPyiHly BOMAH{ # T, €, T. & CMoxe-
JEPOBATS KOHCTPYKIMN BETRACHHN H WOBTOPEHHL COGTSBETCTBYIGHME
~ IPHMEPH NPOrpaMM B KOAAX NPHBEAEHH HHXKe,

Komanau BGE, BLT, BGT, BLE APHMEHSIOTCA AN aualuza pe-
8y/NbTATOB ONepam#ii Hag HEJHMH SHCAAMH CO 3HAaKOM (Z), & KOMaHRM
BHIS, BLO, BHI, BLOS — aaa astanu3aa pesyasTaTos mpm Hag
HEOTPHNATE/NLHEIMH HEbIMH {(Z+).

Hpyrne woManaw. [prseneRmsf Bulle HePeueHh KOMANA IIPDIIBI:-
copa He ABJACTCA MOJNHEIM, Cpenn ADYrHX KOM3HE MOXHO OTMETHTh
caenyomue (raba, 19.5), Komanpa JMP -—210 eme oxma womanga

TaGaunma 15

llHﬁ BBEIMOJNIHEHO, TO PE3YyABTAT BLIIIOJHECHHR KDMaHD.Bl nepexoa MOXKHO 4
samucaTh B BHIE

.

PC.yBeanunts HA (2 ¥ cMemenue)

Tlockonbky B MOMEHT BHINOJIHEHHS KOMaHAHM mepexona peructp PQ

COMIEPXKHT 2JpPec KOMAaHAB Nepexofa - 2, To peayibTaT HepexoAa
HO 3aIHCATH TAKXKe B BHAE

PC ;= ampec xoManzu nepexoxa - 2 - (2 x cMerenne)

Ecan Xe ycioBue, onpefesieMoe KOAOM ONEPALHH, He BHIOJHEHO, §
~10 PC ne msMenserca (ocTaerci PaBHHM aipecy KOMaHAH nepexge -j
za--2), Takum o6pasoM, B STOM Clyiae odepefHas. KOMauza Oymer .

NOoJyueHa H3 CJA0Ba IMaMATH, CIHEAYIOHIEro- 3a KOMaHJOH nepexojna, Kon, Komagna 1 JHeficrsae
TaGanuua 19.4 - 4
0001DD JMP —jump PC imd.
. Yenosne nepexona - 000240 NOP —no operation EHuero
Kor | Komanza 000000 HALT—halt { eon !
) L Hedropmaneso.] @opManbio : :

/ 000400 BR —branch (br) " Bcerma nepexona, Koropas HpocTe momeulaeT B PC csoft aprymenr. Brmoa-
001000 :grr;_uz —2’ g not equal [ 0 Z=0 senne KoMaHAn NOP He DPHBOAHT HH K KAaKHM HeHCTBHSM Tpouec-
‘1)00;6423 BPI? :b: if :?3:1 TO | §=; copa. Ilo xomauze MALT npoueccop ocrapapiuBaercs (Ipexpauiaer
100400 | BMI —br f minus I - | Nt BLIIOJIHEHHe NporpaMMei), TlekoTophe npyrHe KoMaHIN (BHI30B mOA«
102000 | BVE —bhr if V is clear | V=0 NpOrpaMMbl, BO3BPAT H3 BOAAPOLPAMMH, BOSBPAT M3 NpepLIBaHUA)
:02400 i ggz “g: :ifc‘:, Is slet V=t 6yLyT BBE/EHN H OOBACHEHH HHXE,

03000 LC —br. is clear . C=0
103400, | BCS —br if C is set | P 3ananMe apryMeHnToB KOManj. APryMeHTH KOMaHA sgnaforcsx B
[ KOJEe KOMaHAH ¢ NOMOINGIO HIECTH OHT MM, 49TO TO Xe CaMoe, ABYX
33;233 :gff —:: g ﬁ:;m:’ equal. , ig ! :i:’rs? BOCHMepHUHHX nudp. BTopas u3 THX nBYX LmE(p EBIAeTCE HOMEPOM
| 003000 | BGT —br if greater than >0 4Zl o~ #V)ﬂi o oanoro H3 oOOIMHX perucTpoB npomneccopa {or O Ao 7), 4 nepsas
| 003400 | BLE ~bhr if less or equal <0 7 | ZI(N#V)=l (rakke or 0 mo 7) HaswBaerca sudom adpecayuu W ORHCHIBACT, KaK
101008 | BHI —br it higher - 21 Cm0 VMEHHO, HCIOJb3ysl COJASPKHMOe COOTBETCTBYIOLIErO PerHcrpa, InoJjy-

. 101400 | BLOS—-br if lower or same < 7l C=1 YATh apryMeHT KoMmaujs. Bcero, Takhm ofpason, CYIECTBYET BOCEMb
103000 | BHIS—br if higher or same = C=0 pasiHyHBIX CNocoGoB NOMYYEHHs apryMedta weMamus (raba. 19.6),
103460 | BLO —br if lower < C=1 PaccmorpnM, wHaEpuMep, BHHIOANEHHE NPOLECCOPOM KOMaHAH

ky .
B ra6n. 19.4: MOV | (PC) + RO 1008 i
4F — onmepaumns «uckmovawuee wauy (N FpV=sl <= (N =1 n w0 | 1002 s
V=0) aau (N==0 u V=1), B ocransuux ciayuasx N3V =0); . .

»= B KOJOHRHE GKGM&»- BPHBEACH KOJ4 KOMAaHIH. C HYJIEBHIM CMeENIg+
HHEM] _ '

=~ KoMOHKH GHTOB NZVC pme npuBejenH, T4k KaK KOMaHZH e«
Eexqucm HX HE H3MeRAIT,

{¥0a komaHAH — 012700, SS == 27,°DD == 00).

B cOGTBEfCTBHH € OCHOBHHM HMKAOM PaBOTH fIpOUECCOPa K MOs
MeHTY, KOTZ3a OPOIEECOP IPOYTET PTY KOMAHAY H3 HAMSIH ¥ HAUHED
punoauste €8, PC 21002, Komanga MOVees10 JAByXapryMedTHAA
KOMAHJA TEPECHIKH CJIOBA H3 APIyMeHTA-WCTOYHHKA B ApTyMeHT-IO«

C noMOIbI0 KOMaHAK Mepexofa MOXHO 3aCTABHTH MPOLECCOP BHs
Jyuatenb, CHayaja EBPONECCOP HOAYUHT 8PryMeHT-HCTOuHHK, Tak kak

HOMHATE TY WM HHYI0 TPYNNY KOMaHJ B 3aBHUCOMUCTH OT ﬂeKo'ropbm
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nocnennut sanan B puge (PC)--(Bug ampecamnm 2, peructp PC), To0
. B_KauecTpe HCTOYHMKA (3) GymeT BSATO COMEPKHMOE C/OBA MO AAPECY;
"R - R . ' A
Janpec & |——>4apryvenr]
‘a) DD=gR (euna O) &) DD=IR (sma 1)
R a ’

appec A n —l ———,{ > aprynenr'l

+1 :anA sanT
+2 Ana cAos

o B) DD=2R (=nA 2)
R AA

a
agpec AA —>{anpec A |——>fapryment|
N I

r) DD=3R (swma 3)

R
. -1 ans sadT
_aAPec A | .
; . [=2_ann caon pryreny

: . R) DD=4R (Bup 4)
R ' Ad-2

. A
E%@__Ej_)lﬂP% A J——>laprymanr]
R

@) DD=5R (enp )

P Aty
F

CpPC AX + apryMenT
[aAPe(: AX |— X ‘l.__J
1 +2 |
: %) DD=6R (BMa &)
R
[ A1 ]
L A1+X A
+ BpryMenT

PC AX
laarec aAx X F—J

Puc. 19.6. Bugmu aIpecanyu apryMeHTOB KOMamj

») DD=7R (mug 7)

naxoxsuemyes 8 PC, a cam PC Gymer ymeamuen Ha 2, B nammom
cayuae PC == 1002, s =3000, cnenosarearno, PC 6yaer ysesaHueH
zo 1004. TMoaysatens (d) komamam safam B Bume RO (BHR ampeca~
tun 0, peracrp RO), . e, d — 910 comepxumoe perncrpa RO, IMosTomy
B peayibTaTe BHIONHeHHs KoManxu MOV (d :==s) B peructp RO 6‘y11ef

19. JIOTMUYECKOE YCTPOPICTBO U PABOTA 9BM 3i3

Ta6anna 196

Bun MueMOHHKa Onucanne (R) 0603HaYaeT conepikEMoe perncrpa R)
0 R (R)=apryment (puc. 19.5, a)
1 (R) - (R)—anpec aprymenra (puc. 19.5, 6)
2 (R + (R)—anpec apryMenra; (R) yseauunsaercs Ra 1
(ecn apryMeHT—— GaRT) nan HA 2 (€C/H APryMeHT —
~ caoBo) (puc. 19.5, 8)
3 @ R)4- (R)—anpec anpeca’ aprymenta: (R) yBeanuuBaercs
Ha 2 (puc. 19.5, &) o ’
4 —(R) {R) yMennmaercs Ha 1 ecau apryuenr;ﬁakr) HJIH
) H2 2 (ecaH apryMeHT—cCJ0BO); HOBoe (R)—anpec
apryMmenra (puc. 19.5, 8) :
[ @—(R) (R) yMennmaerca Ha 2 Hoeoe (R)-~anpec aApeca
apryMenra (puc. 195, e)
1 X(R . . (R)ll- Xe~agpec apryMenra, riie X-—coiepxumoe
caosa ¢ anpecod PC; PC yseamumBaeTca Ha 2
(puc. 19.5, o)
7 @X(R) {R)+ X—anpec anpeca apryMexta, rae X —coaepxu-
Moe ¢qioBa ¢ agpecom PC; PC yse/nuuBaercs na 2
(pnc. 19.5, 3) :

sanucano wucao 3000, OGpatHTe BHHMaHHE, 4TO UOCJE BHNOJHEHHS
KoMaegn PC = 1004 u caexyoumteii OyAer BHIOJHATBCA KOMaHia,
pacmosioxkeHHast B cnoBe ¢ ajzpecoM 1004. -

Npumeps: nporpamm. ITpumep 1. R2:= min(RO, R1):

CMP RO R1 ecan ROBRI
——| BLT , +2 . TO ‘
’ MoV R R [ . RrR=wi
—) 1| BR . +1 « HHAuE
‘ -—>| MOV RO R2 . R2:= R0
——>| HALT KOHEeNl ecaH; cTon

Tpamep 2. R2:= HOJ (RO, R1), cauras, aro ROZ= 0, RI =0,
RO+ Rl >0 (Touka mocie YuCAa O3HAYAET, 9TO YHCJO 3aNUCAHO B
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AOCATHEHOA CHCTEME CUHC/ICHHSA):

{ MOV [ RO | R2 { R2:=RO
| mov Rl | R | R3:=RI
__;.J TST R2 E KHE] noga R2:£0
BEQ . +8. 1 . -
\ ST | = i. . R3%0
k { REQ 4 . +6J . .nunn.mm :
1 cwp | me | me 1. ecmmrimre
—L BLT . +2; e o 70
suB R2 | =3 e« + R3:=R3—R2
‘ BR ) 11 o . wmawe
; 1-> sus | ms | ® | . . Re=Re-ms
> b H -OCa
i BR | —i0 ] EKomen KEKAA
> ADD RS | R2 | R2:imR24+R3
| HaLT ' | eron

_ Tpuwmep 3. Ilepectinka 256 0B ‘maMATH, DPACNOJIOKEHHEIX, Ha-
wyupan ¢ aApeca 8000 (sockmepmumoe), B TIAMWTH, Waumman T agpeca
6000 (BocnbMepuuioe):

mov |@o+ | R ] Ros=
8000 | 8000

MOV [(PC)+ | RI | Rl:=
256." | 256,

Moy | @0+ | R | R2im

6000 | 6000
_ DUEA BHOOJIHATH
| Mov | o+ | ®a+| . nepecnam R0)+s RD+

DEC ri | . Rl,ymeasmuth Ha 1
—| BNE ~371 . moxa RIs0
KeHel IHKAA
HALT | cron

15, JIOTMUECKOE YCTPOPICTBO o1 PABGTA SEM 818

Mpumep 4 Crowesue msHHx Reanx wwcer. FlycTs- neoBxo-
zaMo pafoTaTB ¢ HeNMIME YHCTIAMH, BHXOMMHIAME 33 BpefeTaBEMul
¢ NOMOIHbIO ORXAOPG CIOBA ITHANAIoR, B 9TOM elydae MOKHEO XPEHHTB
wicao X B mape ¢now ¢ ampecasw AT m A (A Gygem wmesumarh
anpecoM umella XJ H HCmONL3oBaTh 32 Owra STOf Hapal erow ANA
TPE/ICTaB/iCHHA X B JNBOHYNON eucreme enucieHn® (erapmme 16 Gur o
B cnosé A 42, mnaamme—p ciose A), Fipomeccop DBM, onuako,
He YyMeeT BHNOJHATH onegam Haa TaxkwMH a/zuunbmu yeavimu -mc-
aamy, [losromy caokenue, HanpEMep, MABYX AJHMHEEIX IEIhIX Hano
OPeACTaBJIATE B BHAE MOCACNOBATEABHOGTH KOMaHj HPOUECCODA, T, é.
B BHJe nporpaMMH. ITpmBefes mpuMep NPOrpaMMH, KOTOpas no6aa~
ASleT IJEEAOE IEJIOE UHCHO, afipec KOTOPOro asamucan B pepuctpe RO,
K JAJHHHOMY LeJOMY WHCIY, afipec KOTOPOro samucapm B peructpe Rlt

AR ~

ADD | (RO)+ (Rl)+ caoxenne unénml{x cJios upcea .
i ADC Ry - Y9eT NEPERDCE B: CTAPUTHE DASPANEE
i ADD: (RO) (R1) . CJIOMRHUE CPAIIHX ¢IOB. YHCeN
; HALT ) " eton v -

BuemuHe YCTPOACTBA, MaruCTpaNs W eme pas nowstwe aapeca, Kax
yKe TOBOPHNIOCH, KOMMOHeHTH 3IBM — mpoueccop, naMsTh H pasians-
HHe BHEUIHHe ycTpoficTBa — B3amMojeficTBylor Mexny cofoft gepes
margcTpaidb, «C TO4UEH 3peHHSA» MalCHCTPaJH KaXAad KOMHOHEHTa.
DBM — 5T0 NMpOETO, KaK@Ee-?0 KOJAHIeeTB® 16-CGHTHHX c10B (cI0Ba TpO-
ueccopa M BHEUIHHX YCTPOHCTB NPUHATO HASHBATS peencrpamul, Kaxk-
Jloe CJIOBO HMeer CBoft yl\mxam,nuﬁ ajpec -—uHcaI0 B Auanasone ot 0
no 177776 (appeca ajech. u Jasee — BacbMepuunne), CroBa naMATH
nmeor azpeca or 0 fo 157776, appeca perucTpos HpOULCCOPA H pe-
FHCTPOB BHENMEX ycrpofters me meénmbme 160000 (kakue-ro agpeca
Moryr GHTb M BOBCe He BajefCTBOBAHELL, H’anppmep, peractp PS mpo-
neccopa HMeeT axpec 177778; rmaruatypa TepMHHalNa «C TOUKH SPEHAS»
MarucTpali —9T0 ABA PErHCTpa ¢ ajpecamu 177560 u 177562; SKpaH
TEPMHAANA —3TC TAKKE Asa Permerpa ¢ anpecamn 177564 m 177566
MarHMTHHGA guck Tana RK  (muckw Gmsamr pasmsie) «— sre 7 perner-
poB ¢ ampecamm or 177400 po 177416, Marwcrpaas kax cpsasyiomiee
YCTPOAETBO OGECTIEUHBaEeT TOJBKO .OTICPATUN UTCHN/3AUHEH CHOEA MM
GaflTa IO HEROTOPOMY aApecy, ’

PEPHCTpH BEEMEHX yCTpoficTs coepAaT RApOpManmir o coeToA-
HUR STHX yCTPOHACTE H MOTYT HSMEHATBCE MO BHEHIM (He S4BUCAIRIM
OT mpomeceopa) Hpwaunay, Hampmmep, npm HAMCATHN TEIOBEKOM Fa
KJaBHIlY Ha K/JABHATYPe TEPMAHANT MSMEHATCE PETMCTPE! WIBHATYPHI
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npomeccopa ciaefyiomeit OyAeT BHROAHEHa KOMAHZA, PACHOJONKeHHARA
B ciiose ¢ aapecom 0, T.e. mepBas KOMaHAa NpPOYHTARHON ¢ AHCKA NpO-
rpaMMe. 3aTeM GyXeT BHINOJHeHa BTOpas KOMaHA4 NPOYHTAHHON MpPOs
FPaMMH H T. A.

" lMonnporpaMmnl H HX BH30BH, JlJs BHI30Ba NMOANPOTPAMM H TPOACT.
JKEHHS BHIIOJHEHHs NIPOTPaMMH [OC/]e SaBepIIeHH MOANPOrPAMMEL CJIys
JKaT KOMAHIB NPOLEccopa

JSR R,DD — jump to subroutine — mepexoa k noamporpamue,
RTS R —return from subroutine — Bosspatr H3 NOAMpOrpamMMEL

Xora B STHX KOMaHAaX R MOXeT GHTb MOGHM DErmcTpoM, MH
PACCMOTPHM M ONHIIEM TOJbKO 9ACTHHA CIyYali STHX KOMaHJ, Koraa
R = PC. lna kpatkocta OyaeM oGosHauath aTH Komauau CALL DD
B RETURN coorsercTBenno. Takum o6pasoM, moamporpaMma — 370
TaKas e NOCIeA0BaTeIbHOCT KOMAHA NpPOLEeCcopa, L1K U Jmobas mpos
rpaMMa B KOJ4X, HO B KOHIe KoTopoft BmecTo KomaHam HALT (crom)
crour koManza RETURN (BosBpat). Axpec nepsofi KOMaHAM MNOX-
OporpaMME IPHHATO HasHBaTb adpecom nodnpoepammsi, a ajipeoc
"KOMaHJb, C KOTOpOH Hajo HPOAONKHTL BHIOJNHEHHE NPOTPaMMb, —
aapeEOM 8038para.

Paccmorpum BsinogHesne KoManpuw CALL DD ma npumepe cae-.
Iyiollell mPOrpaMMma

CALL @@c)+ | tooo NePRXOA K MOAMPOTPAMMe

2400 1002 ¢ aapecoM 2400

Iycts SP = 1000, K MoMeHTy, ROrAa Mpomeccop mpodes KOMauany
CALL u HaudHaer ee BHOOJHATH, PC = 1002, BrmojseHHe KoMaHIH
CALL cocTout B CaeAyloleM:

1) mpoueccop moAyyaer -ajpec MQANPOrPaMMH- aprymema (an-
pec d). s xomanast CALL @(PC)+ (DD == 37) ampec ‘moAnporpam«
M Gepercs us ciosa ¢ agpecom 1002 (copepxumoe PC), a PC yse-
Jauuupaercsd Ha 2 (a0 1004);

2) texkymee coaepxumoe PC (a sTo axpec KoMaHmsl, ciaexyomef
nociie CALL, T. €. agpec BO3BpaTa) 3allOMHHAETCA B NaMATH, B CJIOBG
—(SP), T. e. SP ymenbliaercs Ha £ (#o 776) @ B ci0BO ¢ BOCHMe-
pHUHHM aJipecoM 776 sanucuBaercs coctosmue PC (1004);

3) 8 PC mnomemaerca DojydeHHHt paHee ajpec HOATPOrpaMMEl
(2400).

TakuM o6pasoM, DOCAE BHINOJHEHHA SToft kKoMauan PC = 2400
(anpec mopnmporpaMmmu), SP = 776, B cnose ¢ aupecom 776 samucan
. aapec posspata (1004).

Komanga RETURN sksuBasenTHa koMange MOV (SP)+,PC u
paGoTaer Tak: clIOBO DAMATH IO aApecy, sanucaHHoMy B SP (cefuac
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SP = 776), nepecwmnaetrcs B PC {PC craner pasunm 1004 — azpecy
po3Bpata), a SP yseanuuBaercsa Ha 2 (mo 1000). B urore SP craner
TaKEM XKe, Kak Mo romaHgu CALL, a ouepeanodi Gyaer nunmn'rb(:ﬂ
KOMaHNa, cienywas sa KoManaofi CALL.

Ecan nporpamma X BhswiBaer noanporpammy Y, xo'ropaa B CBOIO
ouepelb BH3HBaeT Z, TO ajpeca BO3BPATOB (coxpameuno AB) 6yayr
COXpaHATBCSE B NAMATH 3BM caexyomEM - 06pasom (c'rpé.uxoﬁ yKa«
3aHO CNOBO NaMSATH, agpec KOTOPOTO HAXOJHTCE B SP)

AB Y |e :

AB X |& AB X AB X |e
“ - : - — o
no nocne -. nocxe nocxe nocae
pH3oBa Y BhizoBa Y . BH30Ba Z BO3BpaTa BO3BparTa

u3 2 Y

D10 u ecth TOT CaMHA CTeK NPUOCTAHOBAEHHbIX npozpamm (a Tow«
Hee, CTex adpecos 6036PATOS, T. €. TOUEK NPHOCTAHOBKH), O KOTOPOM
maa peus B Ppasm. 4. Permctp SP -HasuwpaeTcs ykasaTeneM CTeKa
'(Stack Pointer) wmeHHo noTOMY, 9TO OH B Kaanm MOMEHT BPEMEHH
COZEPXKHT ajpeC BEPIOMHH CTeKa. - ~

MNpepuBanns. EcTh eMe ONHH RaacC BOSHAKAMPIAX npr pabore 9BM
cutyaunf, Koropue o6pabaTHBAIOTCA NPOILECCOPOM TPHMEPHO TaK Xe,
Kax BH30BH NOLNporpamM, DTO npepolsanus. [IpepriBaHEss MOTYT BO3-
HHKaTh KaK N0 BHEIIHAM NPHYHHAM (HanpHMep, NIPH HAXKATHH 9e/I0Be-
KoM RJ4BHII Ha KJIaBHATyDe TEPMHHANa), TAaK H BCJEACTBHE DasiHI«
HHX BHYTDEHHHX HCK/JOUHTENbHHX cHTyauuft. Ilpumepamm mCKmoOuR«
TeNLHHIX CHTYalHii MOTYT CAYXHTh 3ajiaHHe HEUETHOTO ajipeca B Kas
yecTBE afpeca CJIOBA HJIH MONKNTKA npoueccopa 06paTHTBCA 1O He3as
HAEeHCTBOBAHHOMY aJpecy.

TIpn BOSHHKHOBEHHH NpePHBAHHS HPOLECCOP BHISHBAET HEKOTOPYIO
CleNuaNbHyl0 NPOTPAMMy, KOTOpasi HasuBaercs npozpammod obpa-
6oTku npepuisanus, OJHAKO B OTJHYLE OT Bri30Ba OGHIYHOE NPOrpaMmu
coxpanser B creke He Toxbko PC, Ho. # PS. TeM caMuu upx Bosspare
B3, mporpaMMs 06paGOTKH NpepHBaHHs (4JS STOrO CYNIECTBYET Cle-
nuaiapHas komanaa RTI —-return §rom interrupt) Boccramasampalotcs
u PC, u PS (B wactHocrd, 6ute NZVC). Tak KaK npepHBaHHA MOTYT
BOSHHKATh HE3ASUCUMO OT npozpammel, TO aipeca NPOrpamMm 06paGoTKH
npepuBannfk M HoBme PS momemaioTcs B gpuxcuposamsdie Mecra na-
maru 3BM, Hanpxmep, azpecnporpaMMu 06paGoTKH TpepuIBaHRA or
K/IaBHATYDH TepMHHAJA DACIOJIaraeTcs B CJOBE NAMATH C BOCbMelel-
EuM aapecom 60, a cocrosnme PS, ¢ koTOpHM AoAKHa paloraTh sTa

T
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nporpaMMa, —B c0Be € aapecoM 62, DTy pmapy CJOB MPHHATO Ha3h¢
BaTb 8EKTOPOM NpepolBaHus. )

OcHoBHO#t 1uKA paBoTH BpoONEccopa ¢ yueTOM NPEPHLIBAHHH MOXKHO
rernieph 3amucath 6ojiee TOYHO:

NHK] BWIOJHATS

ecly ecTh HpephiBaHHEe M NPOLECCOP MOXKET ero ofpaborats
.. TO '

« . Bb3BaTh mporpamMmy o0paGOTKH NpepHBaHHA

« + HHave

.. [poYecTb cOBO MaMaTH ¢ anpecom (BX:PC) B (BbX :X)
+. PC.yseanuntp Ha 2

« + BHIOJHHTE KOMAHAY C KOAOM (BX:X)

. KOHell €CiH

EKOHel UHKJIA

Jns [pOCTOTH OrPaHHYKMCA CJAy4aeM, KOTZa NPOLECCOp MOKer
o6paGoTaTs NpepHBaHHE, H PAaCCMOTPHM CleAywulylo 3aiady. Ilycrs
HYXHO Pea/lH30BaTh OuyepeAb KOJOB HaXKATHIX UeJIOBEKOM KJABHIL, T. €,
4TOGH "KOAH “NOMafajH B OYepelb NPH HAXKATHH YeJIOBEKOM Ha Kiaa-
Bamd, a Gpanuch W3 OUepefH IO 3anpocaM H3 NporpaMmu. ITockoabky
KOLH B ouepefb AONKHH INOMAZATh HE3aBHCHMO OT COCTOHHHS IPO-
TPaMMbl, TO Haf0 BOCMNOJL3OBATHCA MEXAHH3MOM MPEPHBAHHE — B MO«
MeHT HaXaTHf Ha KJI2BHIY JOJKHA BHI3HBATLCA NporpamMma o6pa«
GOTKR INpEpHBAHHMA, KOTOpas KOGABHT KOA HaXaTof KJaBHIIH B KOHeI
oyepenn., IIpeano/oxuM, 9T0 MH TakKyld NPOrpaMMy HamHCAJH H. II0-
MecTan ee B maMars DBM, uaudHasg ¢ azpeca 2000, s Toro 9robn
sTa nporpamMma o6paGOTKH nNpepuBaHHA XefACTBATENbHO BHI3LIBA/ACH
JIpH KaXXAOM HaXAaTWd Ha KJaBHINY, TAe-TO B HauajJe OCHOBHOH MpO-
rpaMMbl Haj0 HamHCaTh:

-

/

MOV | (PC)+ | @(PCY+]| (cnomo ¢ appecom 60) ;= 2000

_ T. €., 3a0HcaTh azpec nporpaMmsl oGpaGoTKH

2000 NpepHBAHKA B NePROE CJA0BO BEKTOPA NPepHBakuil
OT KJ&BHATYpH : ;

60

MOV | (PO)+ | @PCy+| teaomo ¢ anpecom 62 1= 340
: T. e. 8aMACaTh BO BTOPOE CJIOBO BEKTOPa

340 npepuiBanuft 340 —cocrosrue PS, ¢ KOTOpHM
AoJikEa paboraTh NporpaMMa o6paboTKy
62 npepuBaHKi

MOV | (PC)+ | @ (PC)+| (cnoso ¢ anpecom 177560) tm= 100
T. 8, YCTAHOBHTb GHT {6 B perucTpe 177560

100 B cocrosnue 1. ITocne atoro MoGoe HaxaTHs
— Kaasyin Ha XJaBHaType OyZeT BHZHBATh
177560 npepLiBanue
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Cama mporpamma o6paGoTka npepubaunﬁ JO/LKHA ABAATECH Peands

. Bauuel MNpeAnHCaHHSA «RKOGABHTD SJAEMENT {BX:€) B. KOHex ouepeans

HenoAnutenn «Ouepensr S/ieMeHNTOR THARA. KOA .CHMBONAS. Hpaen. Taxoit
peamusaums Ha Gase wactd mamarn DBM («cumxnmueckoros sexTopa)
OuaH H3JOXKeHH B -pasn. 12. 3aecs BXOAHOHA. Mapamerp e — goa HaXa-
TOA KNaBHLIH — 9TO OPOCTO MIANMAA  GaiiT perrcrpa 177562 knasna-
TYPH, ra0GainHHe OGbEeKTH HCOOJMHHTCNS. — 3TO - KAKHE-TO - PHKCHPQ-
BaHHbe wacTH namsta DBM. Takum ofpaszom, nporpamma o6paGoTKi
npepup,annﬁ HOMKHA HepecnaTs MAaguiuii Gafir perncrpa 177560 gna-
BHATYPH B ompeneJeHnoe Mecte B namata DBM, uamenuts comepmnmoc
eme KaKAX<TO CJIOB NaMATH -(r06aibHHX  06DbEKTOB HCIOAHUTEAS) o
8aKOHWHTbCH KOMaHgoi RTI, :

l'loc.rlen_ﬂni npumep. Hcnosbsosanue. ocobennocrelt ycrpoiicTBa
3BM B paze C1yuaeB [O3BOJRET CO3AABATH. CYLIECTBEHHO GoJiee I
dexrusrowe (6ricTpee paGoraiomue) u KOMnaKTreie (Tpenyo;une MeHb-
Lie MecTa B NaMsATH). OPOrpaMMBL Paccmorpsm,. nanpamep, «aa,nétxy. G-
TOBOH peanusalluy MHOKECTBA 9JCMEHTOB tHna 0..65535 na Gase
BEKTOPa S/eMEHTOB THNA Aa/HeT C HHAeKcoM THma O .. 65535 (upgen
6H'r,oaoi_j peasnsauny ObUIH. H3JOXEHH B paap.. 14). Hocxonbxy e
MEHT THNa Aa/HET MOXHO.HODEACTABHTL OXHHM OHTOM, TO .gJA npels
CTaBnenHs (a30BOr0 BEKTOPAa MOHAMOOHTCH 65536/16 = 4096 caos. -na«
MSATH, - e v e
. Onepaunn Ran OTAeILHHIMRA GHTAMH MOXHO BHIOAHATH C HO«
mombio komana BIT, BIS, BIC. Onuaxo 8. MaccoBux .omepauasx ecae-
NaTh MHOXKECTBO MYCTHM» B «MHOMKECTBO MYCTO.: AR/HET> MOKHO, HCs
foab3ys BoaMoxHoCTH DBM aucTHTL HaR aHanM3MpOBaTH He OTOeAbNHE
butei, a cao8a yeauxom. Bor kak, manpumep, Gyaer BHIrAAmeTH 16,0
nporpaMma «ciesaTh MHOMECTBO NYCTHM» NHPH YCHOBHH, 9TO BhiAE/NeHs
Bhie nop Bexktop 4096 cnoB MAMATH. HAYMHAIOTCH CO CIOBA C BOCHMEs
PHYBLIM anpecoM. 2000: - o -

MOV RO | —(sP) ROGaBATE CNOBO (BX 1RO B crer
MOV Rl -(SP) R0GaBHTH c/I0BO (BX:R1) B cTek -~
Mov | eore | RO | ROsm
MoV |®oy+ [ RO RIs=
.4006. [ M(Aecméﬁoe)i

+| CLR - foe ) RO+ | nuxa smpoansrs

- e e o ouicrarh caono (RO)4 *
DEC. ... .| Rl | o. Ri,ymemsmars mal. .. ;
g | e - ROER Rl
BNE ' ~3"| =onem muxaa : ) ’

11 A. I. Kywsupeaxo, I', B, JleGeacs
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MOV | (SP) + | R1 B3AThL CJAOBO M3 CTeKa B (WX :RD)
MOV | (SP) 4 RO. B3ATH CJOBO H3 CTeKa B (BHX :R0
RETURN BO3BPAT H3 HOANPOrpaMMsi

O6patnTe BHAMaHHe, 49TO B pe3y/apTaTe BHINOJHEHHA 3TOR mod-
nporpaMmut peructpal RO # R1 He H3mensioTes — B Hauale HOANpoO-
TPaMMHE HX COCTOSIHHS 3aIOMHHAIOTCA B CTeKe (aHAJOrHYHO TOMY, Kak
3aNMOMHHAIOTCS ajpeca BO3BPAaTOB NPH BH30BaX NOANPOTpamMM), a B
KOHIle CTapHe COCTOSHHS BOCCTaHABJIMBAIOTCA H3 CTEKa.

3axkniouesne Xors apyrue DBM u nporpaMMu B MX KOAax
MOTYT AOBOJIbHO CYIUIECTBEHHO OTJIHYAaTbCs OT DaCCMOTPEHHHX BHlle
(nanpamep, OSBM wMmoxer Boo6me He HMETb MArHCTPatH, PErncTpon
MOXer GLITh MeHbile HIH GoJble, MOXKeT GHITh COBEPUIGHHO HHAs CH-
cTeMa KOMaHf, OCHOBHas €NHHHLA HHGOPMALUH +— CJIOBO — MOXKET CO<
crosth e u3 16, a, Hanpumep, u3 32 64T H T. 4.), TEM HE MeHee BCe
pacnpocTpanennnie coppeMennsie DBM B 1enoM noxoxu APYr Ha Apyra.
O6mum sBAsiercs pasbueHHe Ha OCHOBHHE KOMIOHeHTH ' (mpolueccop,
naMaTh, BHEIIRHE YCTPOACTBA), XpaHeHWe MPOTPaMM H JaHMHX B 00-
mefi maMATH, HAJHYMe CUETYHKAa KOMaHJ, H3MeHEHHWe COCTOSHHS 3TOro
tueTydKa (KOMaHAB 1epexXoJ0B) KaK CPEACTBO peajH3alHH YNPaBJsio-
IHX KOHCTPYKUHH, 00paGoTka BEI30BOB NPOrpaMM M OPEpHBaHHA C no-
mompbio creka B np. O6mum m HanGoJee BaXKHBIM SsBASETCA TaKxe
npozpammueid npunyun ynpasasesus DBM, t. e. 10, uto moban DBM —
9T0 VYHuBepcadbHu} BunoamuTenr coorsercTBymlinMx nporpamm, Ta-
KAM 06pa3oM, ROCTAaTOYHO H3MEHHTb NPOrpaMMy — HHGpOPMANHIO B Na+
Mﬁ’l‘H IBM, u ta e OBM nander suinoansits Apyrue pedcTsua,

BAZIAUM ¥ YIIPAXKHEHMS

1. Hanummure nporpammy, xoropas noMmemaer B peructp RO:
a) 0, ‘

6) 2000,

B) uHCNO, ajpec KoToporo jJexut B Rl,

r) comepxumoe Rl ¢ NpPOTHBOMOJOXKHKHM 3HaKOM,

1) conep:xkumoe R!, yseanuennoe Ha 200,

€) aGcoMOTHYIO BeJIMUHHY 4HC]a, Jexamero B Ri,

XK) MakCHMyM H3 guces, JjexamEx 8 RO, Rl,

8) MaKCHMyM W3 uHceJ, agpeca KoTopuix Jexatr B RO, Rl,
H) MHHHEMYM H3 9Hcel, JdexauHx B RO, R1,

K) MaKCHMYM B3 gHces, aexaumux B Rl, R2, R3,

a) cyumy 2K+(2K—2)4- ... + 442, rne K—310 comepxn.

-woe Rl, . ]
M) cymmy 2K+ (2K~ 2)4 ... + 442, rae 2K — 3710 conepxus
moe R1,
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H) n-ii wieH NOciefoBaTebHOCTH PHbGoHauuW, rie fi— 3T0 COAep-
xumoe RI1. '

B ynpaxHennsix 2, 3 cuuTaercs, 4To B DAMRTH, HaYHHAs C allpe-
ca 2000, pacnosoxens 100 uesux upcesn.

2. Hanmuute nporpaMMy, moclle BHIOJHEHHA KOTOPO# B peructpe
RO GyIeT COnepKaThCsH: -

a) cymMa gmces,

6) cymMa Moayaeldl quced,

B) CyMMa NOJIOXKUETEJbHEIX UHCEl,

T) MHHHMaJbHOE WHCJIO,

J) aipec mepBOro MEHEMAJBHOIO GHCHA,

€) KOJIHYECTBO MOJIOXKHTENbHHX 4HCE,

*) KoauuecTBO yHces, Goapunx 100,

3. HanuumTte nporpaMmy, nocje BHINOJIHEHHS KOTOpOIl:

a) Bce 4YHcIa CTavyTt paBHH 0,

6) Bce uHcaa yBeaHuartcs Ha 1,

B) BCe YHCAa M3MEHAT SHAK HA NPOTHBOMOJIOMHHI,

r) uncia 6yAyT 06pasoBHBATh apH(METHUECKYI0 DPOTPEeccHIo ¢ Has
q9aJIbHHM WICHOM | H pasHocThio —1,

a) B namsats GyAyT sanucasn nepeue 100 aucen PuBonagunm,

B sapasax 4, 5 peus uier o OMTOBOE peaNH3aUMH MHOXeECTBa 3Jiee
mentos TtHna 0..65535 Ha 6ase BEKTOpa SJEMEHTOB THOA Aa/her
(Tuna 6ut) ¢ unpekcom tupma 0..65535. B kauecrse BekTOpa HCHOJb-
syiorca 4096 cios mamsTH, HauHHAA ¢ ajgpeca 2000.

4, HapruinTe moanmporpaMMy «MHOMXECTBO LYCTO : RA/HET», KOTOpPAn
pupalaTmBaeT B KAayecTBe 3HaucHHA THNa Aa/Her Gur C: 1, ecanm Muo-
*ecTBO mycTo, H 0 —B NpPOTHBHOM ciyuae, [lociie saBepiueHHS BHIOOJ-
HeHRsi HOANPOrpaMMH BCe PErHCTPH MOJIKHH OHTh B TeX e COCTOH«
HHSX, B KOTOPHX OHH GHLIH [0 ee BH30Ba.

5% PeaamnsyfiTe noAnporpaMMu:

a) sAeMeHT (BX:e) NPHHANJEKHT uﬂomecnyx Aa/uer,

6) mo6aBHTL 57eMeHT {BX :@e) K MHOXKeCTBY.

B) YAaAHTb SJAEMEHT (BX :€) H3 MHOXECTBa,
cunras, 4To BXOAHO# napaMerp e rtuma 0.,65535 —sto copepxumos
peructpa RO, & mporpaMMa «3JeMeBT OPHHALJICKHT MHOXKECTBY» BH-
pabaruBaer B kauecTBe 3saueHHs OHT C. COCTOfIHHS PErWCTPOB B pe-
8y/abTaTe BHUIOJIHEHHN MOLMPOrPaMM MEHATHCH He JNOKHEL

20. PaGora mporpammncra Ha IBM

B npeamaymeM pasgene Oulid PACCMOTPeHH YCTPOACTBO H MPUR-
nund paGorn DBM. Ha npaxture, oanako, OBM Bcerpa ucnoansyercs
BMECT@ ¢ HEKOTOPHM DPOrpaMMHNM o6ecredenneM B NPOrPaMMHCT HMeer
neno we ¢ OBM ccamolt no cebes, a ¢ DIIBM — YunpepcaisHuM Buis

fi®
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poanHTeJeM NPOrpaMM. Ha TOM HJH HHOM f3HKe HpOrpaMMHpPOBAHHA.
B stom pasiene Mh PacCMOTDHM, KakHe APOrPaMMH H KaK HMEHHO'
npespamaor OBM B I[IBM. :

Hauanbhag 3arpyska. [Ipexae Bcero saMeTHM, 4TO B COCTaB SBM
Hapafy C oNepaTHBHOA DaMATHIO (ee Takke HASHBAIOT Q3Y — one-
PATUBKLIM SATIOMURAIOWUM YCTPOLicTE0M) OOHYHO BXOJAHT T13Y — no-
CTOAKKOE 3AnOMUNAIOWee yerpoiicréo, B oraMuKe OT omepaTuBHON ma-
uaTH coaepxuMoe [13Y (Kakoe-To KOJHUECTBO C/IOB ¢ KaKHMH-TO aji-
pecaMn) MOXHO TOJbKo uHTaTh. COOTBETCTBYIOWAR HHGOpPMAUHUA 32HO-
entcst B TI3Y npu ero msrotosiesHn (Ha 3aBoje), COXPaHACTCH MpH
BHKAIOYEHHN M BK/moueHEH SBM #, Kak npaBuio, He MOXer OulTh
N3MeHeHa,

OGHYHO TPH BRIIOYEHHH SBM cpasy e HAuMHAeT BHINOJHATHLCA
HekoTopaa 3amucanHas B [13Y npozpamma Ha4arbROd 3a2pysKu (. e.
_mpu sktouenun IBM B PC nomemaercs (UKCHPOBaHHLI sapaHee alA-
pec stoil nporpamMmu), Ecam OBM umeeT RHuCKH, TO NpOrpamMma Haualb-
_HOM 3arpyskMm aHaJAOTHUH2 UPHBeAeHHOW. Ha C. 317 —oHa cuMTHBaET
Hynepo#t 6JOK ¢ AMCKa B HAYajo HAMATH M «NepelaeT Ha Hero ynpas-
. -nenues — nomemaer B PC agpec cunranuoii nporpammul, T, €. 0. Tlocae
9TOro HAYHHaeT BHHOJHSTLCS Ta NPOrpaMma, Kotopas Obula 3anHcaHa
B HynesoM GjlOKe Ha KHCKe., 3aMeTuMm, 4TO 3Ta mporpamma ~(A),
ormane ot mporpaMM B [13Y, Moxer OHTb Jerko #amMeneHa — LOCTA-
TOYHO 3aNHCaThb B HyJaeBofl GNOK Ha AHCK HOBYIO HHQOpMALHIO.

3arpysxa onepaunonuoft cicremm (OC). [lporpamma A (256 caos
nyaesoro GAoKa) B CBOW ouepelb OGWYHO CYATHBaET APYrylo upo-
rpaMmy B -¢ (QHKCHPOBAHHOTO MeCTa Ha NHCKe W uepejaeT Ha Hee
- ynpapnensue. ' Mecronosoxenne mporpaMMH B Ha nucKe u 9ACIO 3a-
. HEMaeMbiXx €10 GJOKOB SBJAAIOTCH - kKOHCTanTamu B mporpamme A. Tlpu
H3MeHeHHH PAcCTOJOXEHHS WM PasMepoB nporpaMmbl B Hano #3aMeHHTb
B nperpaMMy A B Hyjsesom Gaoke, VmenHo noaToMmy . nporpaMma B
cunThiBaeTCA nporpaMmoll A, a He cpasy nporpaMMofi HaualbHOA 9a-
rpysku u3s [13V. ‘ : : :

O6uuHo nporpaMmMa B —9To monusop onepayuonrod cuctemol,
T. €. BpPOTpaMMa, KOTOpas B3auMONEACTBYeT depes TepMHHAA € qeJo-
BEKOM, aHAJH3HPyeT = NOCAEA0BATENLHOCTH HAXKHMAEMBX -GeJOBEKOM
KAaBHIl . H BHIOJHAET COOTBETCTBYIOLHE STHM [OC/ENAOBATEAbHOCTSM
neficraun. Kpome Ttoro, B cocras nporpaMmu B sxomar ¢afnopas
_CHCTEMa, .NOXNporpaMMu 06paGoTKe OpepuBanAdl m apyrue HeoGxonu-
MH€ .44 palOoTH MOANPOTPaMMH, BMecTe ofpasylioiue Tax HasHBae-
‘moe Adpo onepayuonnod cucremol. (Onepayuonnan cucTeMa B USIOM —
'9TO Bech .KOMIMIEKC cayXeGHHX nporpamm, oGecnedHpaiomux AOCTYR. K
BOSMOXHOCTSAM OGOpYAOBaHMSA - H ' COSNAIOUIAX OGCTAHOBKY, B .paMKax
KOTOPOH ‘NPOrPaMMACT MOXKET CO3AABATh, M3MEHATh B BHIOJHATL CBOH
ApOrpaMML,) i - o
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B cBoo ouepens, OCHOBHas (YHKUMA. MOHHTOpa — 9TO 3arpyska
(uTeHHe ¢ AACKa) M BHOOJHEHHe KaKHX-TO mporpamm B Kofax. Camn
HporpaMMH XpaHATC B HMEHOBaHHHX ¢(afyax Ha gucke. [laa Bunoas
HeHHs, HanmpuMep, nporpamMMu C uenopek, HaXKHMAad K/IABHINH Ha Kias
BHaType TepMHHaJa, RO/KCH B KaKOM-TO BHAE yKa3aTh HMs Nporpam-
M G, JlefictBus MOHHTOPZ COCTOAT B aHajH3e MOC/AENOBATENBHOCTH
HaXaTHX YeJOBEKOM KJABHIN, onpefeneHdn umenn ¢aiira ¢ mporpam-
uoit C, 9TCHHH COLEPKHMOro STOro ¢aisa (mporpammut C) B maMaTs
n Bunoxsenud C (T.e. Oepemave ynpasnenus nporpamme C).

3aMeTHM, 9TO HCKJIOYHTeJbHEE CHTYAHHH H OTKasH [PH BHMIOJ.
HeHun mnporpamMMul C o6paGaThiBaloTcs mporpaMMamu oGpaGOTKH mpe-
pLiBaHHA ONEPANMOHHOR CHCTEMH, JTH MPOrpaMMh BHSHBAIOT BHAAYY

' COOTBETCTBYIOLIErO coolmenns YeJIOBEKY, MpeKpallleHHe BHIIOJHEHH

nporpaMmMu. C ¥ Bo3oGHOBJeHHe paGorw MoHHTOpa 'B. Boaee roro,
MOHHTOD MOKeT OGBABHTb HCKJIOYHTEJbHOH CHTyamHeA H NONHTKY BHl-
nonuuTs KoManay HALT (crom) (peanpHo Takoe 00bsBACHHE O3HA-
qaeT YCTAHOBKY HJIH OYHCTKY HEKOTOPHX He pacCMaTPHBABIIHXCH HAMH
6utop B peructpe PS). TakuM o6pasoM, BuNoJHeHHe nporpaMMu C mu
NPH - KAKHX YCJAOBHSIX He MNPHBORHT K ocrasosy DBM.—mu fpH HOp-
MaJbHOM, H NPH HEHOPMaJibHOM 3aBepilieHHH nporpaMmu C B030GHOB-
Jsercs -pab0Ta MOHHTOpPA ONEPAHHOHHOH CHCTEMH B, KOTODHA ONfATHL
aHaJH3UPYeT -HalKHMaeMHe YeJOBEKOM K.uasunm, BHINOJIHAET COOTBET-
CTBYIOIIHe MPOrPaMMH H T. A. '

fporpammuposanne B Kojax.: Ecam OporpaMMHCTY HO KaKHM-TO
npHuHHamM TpeGyeTcs HaNHCaTb NporpaMMy npaMo B kogax IBM, ro
B KaueCTBe BH3HBaeMoff H3 MOHHTOpa nporpammMu C 0OGHYHO BHCTY-
naer cneumajbHas cayxeGHas MporpamMma pedaxTop npozpamm 8 Kodux
(ua ¢usuveckom yposne). Flocnie Hauana BHNONHEHHA STOT. PENAKTOP .
H3o6pakaer B. CHMBOJbHOM BHAe H3 SKpaHe TePMHHaJia HEKOTOPYiO
qacts. namMsaTH IBM, aHanusHpyer NOC/AeAOBAaTENbHOCTH 'HAXKHMAEMHIX
4JIOBCKOM ' KJIaBHIL, CONOCTABJSET 3TH HOCHENOBATENLHOCTH C HEKOTO-
pHMu AeHCTBHAMH W BHOOJHAeT HX. OObYHO ¢ MOMOHIBIO T2KOrO pe-
AAKTOpPa 4e/N0BEK MOXKer BBECTH, H3MEHHTb HPOTPaMMy B ‘Koaax (Tax
We, KaK B 3KPAHHOM peNaKTOPe -TEKCTOB . BBOLHTCA H. H3MEHAeTcd
TeKCT), BHNOJHATL WK 3aNHCaTbh HA AHCK NOJYYSHHYIO mporpaMmy. 3a-
OUCAHHYI0 HA JAUCK MPOTpPaMMy. B. AaJbHEALIEM - MOXKHO : BHIOAHATE- €
goMotbio MoHHTOpa OC, He NOAL3YSACH.peRaKTOPOM NPOrpaMM B:KOAAX.

Komnuaguna. -O6uuso, OLHAKO,- HeT HeoGXOAHMOCTH. mpHGeraTh &
OporpaMMHPOBAHHIO B KOAaX — NPOPPaMMHCT - 9alle paforaer Ha Ka-
KoM-HRGYAb fShIKE NpOrpaMMHpoBaHHA Gojee BHICOKOrQ YPOBHA -(Ha-
npaMep, Ha TOM, “KOTOPHHA OBUI' HCHONbL30BAH B  MEPBHX TPeX [rJaBax
#Toff KHHTH), & nepeBoX (KOMIHJASALHIO) '[POTPAMM C 3TOrO- A3KKA '8
KOAW AaBTOMATHYECKH OCYIIECTBAAET cama IBM. Paccuorplm Gonee
8oAPO6HO, KAK STO MPOHCXOARMT.
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U x ,';Hpexme Beero mporpaMmuct gepes moHutop OC BH3HBaer cnes
WEATLHYIO CAYXKeGHYyIO AporpaMMy pelaKTop TeKCT06, ¢ NOMOUILIO KO-
TOpofi MOXKET BBECTH, M3MEHHTb NPOM3BOABHHA TEKCT (HampuMep, TeKcT
cpoeli MpOTPaMMH) H 3amHcaTh €ro B (adla Ha mHcK (JAaCTHUHO Tarol
perakTop 6HA OUHCAH H PeajH30BaH B Pasf. 18). Ilocae sroro ympas-
JieHdHe BO3IBPAMIAETCS B MOHHTOD H MPOrpaMMHCT BH3HBaeT ApPYryio
CyXeGHYI0 NpOrpaMMy — KOMNUAATOP, yKasaB HocjefHeMy uMs (al-
JIa. C TEKCTOM HCXOAHOA mporpaMvel ® uMa daiiia, B KOTOPOM HaNo
NOJMYSHTL COOTBETCTBYIOINYI0 NpOrpammy B KoiaX. XoTs peaabHbie
KOMOEAATOPH ¢ ASHKOB MPOrpaMMHUPOBAHHA. BHCOKOTO YPOBHS — STO
AOBOJILHO. - CHOKHNE MNPOrpaMMy, B IeAoM OHH pPaGoTawT OpUMEpHO
TaK, Kak GHJIO H3J0XeHO B pasa. 10.

IMocne saBepileHMs KOMOMJSILMA NPOrPaMMHCT HOJyuaeT cooGme-
fiHg 06 OMEOKaX B TEKCTe HCXOAHON HpOrpaMMul HJH, eCAR OMHGOR
Her, mporpaMMy B KOJaX, a ynpaBJieHHe¢ CHOBa BO3BPallaeTca B MO-
natop. [loayuennyio nporpaMmy B KORaX HpOrpaMMHCT Aajee MOKeT
BH3BaTh cpeacTBaMH Monntopa OC,

«<# Ha gpakTHRe, BOPOYEM, KOMOHAATOP KOMIUNHPYET HACXORHYIO. mpO+

IPAMMY Me TPAMO-B KOAH, # B HEKOTOPYI0 NPOMeXyTOuHylo (OpMY,
HASHBAEMYIO 06BEKTHOLM KOOOM, KOTOPHIA XOTH H ONH30K K KORY 2BM,
#0 He cosnagaer ¢ HAM. Jleno B TOM, YTO NPH H3MEHEHHsX B GOJbIIOM
npoeKTe, ‘COCTOSMEM H3 JIECATKOB HCHOJNHHTeNeR M COTEH OTHACbHHX
mporpamm, HeT HEOGXOAUMOCTH NEPEKOMNHJIHPOBATH BECh MPOEKT —
AOCTATOYHO 3aHOBO npeo6pasoBaTb OAHY U3MeHEHHYI0 NpPOrpaMMy RJH
ncnonnn-re.uﬂ. OnHako NPH KOMIWISUMH OTAEAbHO B3ATO mporpaMMu
nexoropue m«eaa (uanpnuep, AMeHa HOANPOIPaMM) HeJb3s 3aMEHHThb
angecaun-—nenb HEH3BECTHO, B KAKHX MECTax HaMsATH 32BM 6ynyr

° exaTth Te WA HHHE NPOrpaMMbl. TNosroMy mocie KOMUMJAUKH B TaKof
npoue)xy'romuﬁ OGBEKTHEA KOXL HEOGXOZMM e€lle OfHMH STAl — ero Ha-
SHBAOT c60pKod Wi pedakTuposanuem c8sa3eil, BO BPeMA KOTOPOTo
H3 06BEKTHHX KOJOB OTAC/TbHHX NpOTPaMM H HCROJHHTeJell cobipaeTcs
BC TMporpaMMa B Kofax UeiukoM., Ha 5ToM e 9Tame OpOHCXOLHT
npeo6pasoBaHHE OCTABIIMXCH HMEH B ajpeca H MOJK/IOUEHHE CTaH-
AapTHHX HOAUporpaMM (TAaKHX, KAK MHHHMYM, MakKCHMyM, sin, coS
H Ap.).

TakuMm 06pasoM, ¢ HOMOUILI0 ORHON CJyxKeGHOA HpOrpaMMH — pe-
daKTopa TeKcTOg — NPOTPaMMHCT AOJIKEH SamHCaTh B KakHe-TO ¢afijinl
Ha JHCKE HCXOJHHE TEKCTH CBOEfi NPOrpaMMH; C NOMOIIbI0 Apyrod —
xomuuropa-—-npeoGpasosan HX B OGDBEKTHHE KOAH; € HOMOILLIO
'rperbeﬁ—-peaaxropa ceased (sry TIpOrpaMMy TaKkie HasHBaiOT c6op-
WUKOM) — NONYYHTb DPOrpaMMy B KoAax (Taxk HashiBaeMHN 3a2py3od-

- noul galis). Tlocse STOT0 NOJAYSEHHYI0 UPOTpaMMy B Kojax (3arpys

poqnun dafin) MoXRO BMROAHHTL cpeficTBaMn Mouutopa OC,
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Mutepnperanus. Kounmasmus wuexoaofl RporpaMMH B KOAH
OBM — He eAHHCTBEHHHH HYTb BHNOJHEHHS NPOrpaMMui. JIDyTHM, L
POKO pacnpocTpaHCHHHM MOJXOAOM ABJSETCH UHTEPApeTayus, NPH KO«
‘TOpofi chenHaJbHARA CAYKeGHasi NPOrpaMMa UHTepnRperaTop YHTaeT TeKCP
HCXOAHOA DNPOTPaMMH, aHAJH3HDYET €ro M TYT Xe BHIOJNHAET (CM,
pasp. 10, c. 161), O6uuno HHTEpHpETATOP MOMET UHTATb HCXOAHHA
TEKCT ¥ H3 ¢aiina na AHcKe, H u3 maMatTH DBM, # npaMo ¢ KiaaBHas
TYPH TEPMHHAJa 110 Mepe BBOJa €ro NpOrpaMMHCTOM.

- CooTHomenne xoMnuAsUNY W HHTepnperannd, M KoMnunsuus, u HHe
TeprpeTanHs HMEIOT H JOCTOHHCTBA, W HEAOCTaTKH. OCHOBHOE AOCTOHH<
CTBO KOMOHJISI[HH COCTOHT B TOM, 9TO B KOHEWHOM CUETE BOLINOANRETCR
npozpamma 8 Kodax, T. e. Ha STane BHIIOJAHEHHA HHKaKof JHIIHeH pa-
0OTH, HeMOCPENCTBEHHO € BHINOJNHEHHEM NPOTPAMMH HE CBA3AHHON, He
npoucxopur. IIpm wunrtepnperanss, nHaoGopor, 3BM sunoanser camy
NPOrpaMMy-HHTEpNpeTaTop, & YyXe NpOrpaMMa-HHTEpPNpeTaTop aHasH-
SHpyeT H BHIOJHSET MporpaMMy uejoBeka, Takum obpasoM, Tpebyemuie
IJis BHINOJIHEHHA CBOMCTBa NPOrPaMMEl MHOT'OKPATHO BHUHCAAIOTCH 1O
ee Tekcry {cM. Takxke pasz. 11, c. 187). B pesyavrate npr unTtep-
nperauHH NporpaMMa BHIIOJHAETCH Ha NOPSROK (a4 MHOrZa H Ha ABa
nopsaka) MenJeHHee, yeM GYAydus CKOMNHJMPOBaHHOA B KOMH.

OcHOBHON HEAOCTATOK KOMNKJALMY — HaJHYHE KaK MHHEMYM J8yx
npedcrasaenull npozpammsi (HCXOEHOTO H B KOAAX), ¢ KOTOPHIMH ROVI-
#eH paborars nporpammuct. Ha srame BHIOJHeHHS MPOrpaMMH B KO-
nax THNHYHBIMH, HampHMep, ABAAIOTCA COOCHICHHR <¢HeYeTHH anpec»
HAH <«jeseHHe Ha HyAb npu PC = 10546s. Ho ais Toro 9To6H NOHSTDH,
KaKWe OWHOKH B UCXOOHOM TeKcTe TPOTPAMMH UPHBENH K STHM c006-
IeHHAM, NMPOrpaMMHCT 9aCTO BHHYXKAEH NpPOAEJHBaTh GoMAbINYI0 (HHO-
ria BeChbMa HETPHBHAMNBHYIC H TBOPYecKywo) pabory. Kpome rtoro, mocae
H3MEHEHH NpOrPaMMH OH JOJDKEH NDOBORMTH PAX TEXHHYECKHX nRefi-
crBufi (KoMAHAAuHSA, cOOPKa, 3amycK), TakXe OTHHMAIOMINX HEKOTOPYI®
9aCTh €r0 MHTE/VIEKTYaJbHHX ¥ BPeMEHHHX pecypcoB. IIpu uurepupe-
TailiH, Ha0GOPOT, H3MEHEHHYI0 NPOrpaMMy MOKHO HEMeJJIeHHO HadaTh
BHIOJIHATb, H OPH 3TOM coobmeHHs o6 omuGKax BH}!alOTCil B TEPMH-
Hax HCXOZHOR MPOTPaMMEL.

KoMnuasuus # WHTEPIpeTamds —3T0 B KaKOM-TO CMHCAe [Ba
Rpafiuix noaxoaa. CyIECTBYET M MHOXECTBO KOMIDOMHCCHHX DPelleHHiL
JoBoJbHO WAPOKO PacHpPOCTPaHEHA KOMNHJAHHA HCXOXHOHA RPOrpaMMmu
He B KOXH peambHoR OBM, a.» xoaw nekoropofi npomexyrounod
gupryascrold (BooGpaxaemMoft) matiutst ¢ NOCTEAYIOMEM HCIONAB3OBAHUEM
HMHTEPHDETaTopa KOAOB BHPTYaJIbHOA MAIUHHH [Js BHIOJNHEHAA NPO-
TpaMMH. DTOT noaXox NpHAMEHseTCA, HanpHMep, NPH HeXBaTKe olies
pamnnoﬁ MAMATH, MOCKOJBKY NPOrpaMMa B KOZaX CHEHHaRbHHM 006«
pasoM nogo6paRHOR BHDTYaNbHOM MaIIAHH MOXeT OHTb cymec‘meﬂm
KoMOaKTHEe NDOrPaMMH B KORax peasbroll DBM, '



828 TJ. 4. NIOTMYECKOE YCTPOMCTBO U PABOTA STIBM

K KkomeuHoMy pesyAbTaty TPyXa nporpaMmucra — paspabaTHBae-
MHM npOrpaMMaM — HPeABBIASIOTCA pasinunue TpeGopaHHs. Mu yxke
ormedann (pasz. 4), uTo NpOrpaMMa KaK MHHHMYM JOJKHa OHTb
NpaBHAbHOH, MOHATHOM H JIeTKO H3MeHseMofi. J[pyruMu TpeGOBaHHAMH
YacTo ABJAIOTCHE S(Q(QEKTHBHOCTh (BHICOKAH CKOPOCTb BHIMOJHEHHA) H
KOMIIAKTHOCTb (HeGoabiol o6heM 3aHHMaeMoil NaMATH) OpPOrpaMMel,
Metogn paGoth uesoBeka ma IBM (tak HasbiBaeMasi OnNe€paiHOHHAs
oGcTaHOBKa) B NEPBYIO odYepelb AROKHH OHTh MNONUMHEHH [OCTHXKE-
HHIO STHX TNaBHHX ueaefl, ONHAKO, KOJb CKOPO MH paccMaTpHBaeM
npolecc CO3AAHHS MPOrpaMM, ciaexyer chopMyJspoBaTh ellle OAHO Tpe-
Gopanue — ydobcreo paspaboTKy nporpamMm AJs HPOrPaMMUCTA.

Tpe6oBaHRA NpPaBHJILHOCTH, NOHATHOCTH - H JETKOCTH H3MEHEHHS
03Ha4YaloT, YTO NPOFPaMMHCT JOJIKEeH HCHOJAb30BATh A3HK [OPOrpamMmu-
POBaHHA BHICOKOTO YPOBHS ¢ NOHATHHIMH KOHCTPYKIHAMM, COOTBeT-
CTBYIOUIIMMH TEM TEPMHHAM, B KOTOPHX MHCJHT uejioBeK. TpeGopauue
9¢PeKTHBHOCTH 0OYTH C HEeOGXOAWMOCTHIO 03HAYaer, 49TO NporpaMMa
JONKHA OBHITh CKOMIHAHPOBAaHA, T. €. 4TO KOHEYHHM PE3yJALTAaTOM AOJIK-
Ha GHMTb nporpaMMa B KOAaX. 3aMeTHM, XOTH STO H HE BHOJHE BepHO,
u10 TpeGoBaHHe 5(M(EXTHBHOCTH NPEXBABIACTC K KOHEUHOMY pe3yab-
Tary, T. €. K y¥ke paspaboranHo# nporpamme. B mpouecce cozmanns
nporpaMMu 3¢)peKTHBHOCTb, KaK HPaBHAO, He OdYeHb BaxHAa. B TO Xe
BpeMsi OTCYTCTBH@ HEOGXOAMMOCTH paloTaTh C ABYMS NPCACTaBACHHAMH
nporpaMMsl  (MCXOZHHM K B KOXaX), OTCYTCTBHE CBH3aHHHIX .C STHM
TeXHHYECKHX MaHHOYJSIHH, a8 TaKke BO3MOXKHOCTb MIHOBEHHOTO 3amy-
- CKa. M3MEHEHHOH - NporpaMMH Ha. BHHOJHEHHE NeNal0T HHTEPIpeTaTop
CyIlecTBeHHO GoJiee  YyAOOHHM . HHCprueHTOM pa3paboTKH nporpamu,
4eM KOMIIHARTOP: -

Takum 0Gpa3oM, HeaAbHHM NPEACTABAAETCA CHMOHO3 H3 NONHOCTLIO
COBMECTHMHIX HHTepHIperaTopa (Hcmodb3yemoro npu. paspaGoTke npo-
fPaMMH) H KOMIHAATOPa (HCHOJAb3yeMOro mocje paspaGOTKu aas nos
Jayuenus 3(pdeKTHBHON NPOrpaMMH B KOAAX). .

B pacrosmlee BpeMsi MOABHJCH H P HOBHX NOAXOAOB, BHXOAs-
DIHX 38 PaMKH TPaAHIMOHHHX -KOMIMJSIHH W RHTEpnperaunu. Mu
PaceMoTPM ABA M3 HHX — CHHTAKCHYECKH ODHEHTHDOBAHHOE PENaKTH-
poBaHue M PaGoTy B MHCTPYMEHTaJbHHX cpenax. :

- CHHTAKCHYECKH - ODHEHTHPOBAHHLE . PERAKTOPH. Cepbeaﬂum HeAo-
CTATKOM HHTEpPNpeTaiuy sBAsfercs TOT (aKtr, YTO HH pasy He BHIOA-

HABIIHECS YacTH TporpaMMsi He OYAYT HPOAHANH3HPOBAHN faXe Ha

$OpMaJbRYI0 KOPPEKTHOCTb. DTO CHIBLHO CHHXKAeT HaJeXHOCTb -{CTe-
neHs.: NPaBHALHOCTR) nporpaMMH. Kpome TOro, Raxe npm HCNOJAL30Ba-

BHH. HHTEPNPETaTOpa MNPOTPAMMHCT BHHYXKAEH - NelaTh MHOTO JHIIHeR .
paboTH, -cBSI3aHHON, HanpuMep, ¢ NOCHMBOJILHHM ‘BBOXOM OCHOBHHIX .

KORCTPYKUMAL H3nKa NPOrpaMMupoBanust, Tak, KOHCTPYKUHA «nporpam-

2 — -ZAHO — BOAYUHTH  KOHEN DPOrPAMMH» TPaJHIHOHHO BBOAHTCS -
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KaK TEKCT — OTAEJbHHE CHMBOJH, ONpelefeHHHNM o6pasoM pacmoo-
JKeHHHeE -0 CTPOKaM, 4To Tpefyer npuMepso 60 HaxXaTBi HA  KIaBHIUH,
B 7o Xe BpeMs C COMepKaTeNLHOH TOUKH 3PEHHA BCA 9Ta KOHCTPYK-«
s -OPEACTaBJsieT - co60M eAHHOe HeAeNHMOe Hel0e M KAaK TakoBas
JIOJKHA BCTABJATRCH 3a OAHO-ABA HAXATHA Ha KJAaBHIOH,

YkasanHble HeJOCTAaTKH OTCYTCTBYIOT HPH HCHOJB3OBAHHH IS CO<
3JaHHA NIPOrpaMM BMECTO PeAaKTOpPa TEKCTOB CIEUHAJBLHOTO CUNTAK+
CUYECKU OPUEHTUPOBAHHO20 pedaKTOpa, KOTOPHA BOCHPHHHMAET npo-
rpaMMy. He KakK MPOHSBOJIbHYIO NOCJEAOBATEJbHOCTb CTPOK H CHMBO-
JIOB, a YUYHTHBaeT NPaBHJa 3amHcH NporpaMM (CUKT@KCUC S3HIKAa Tpo-
rpammupoBanus). KpoMe Toro, Takoii CHHTAKCHYECKH OPHEHTHPOBAHHHA
peNaKTOp OOHYHO OCYMIECTBASET W HOJNHHI rno6anbnun KOHTPOJDb 33,
CHHTAKCHUECKO# KOPPEKTHOCTBIO NPOTPaMMH B LIEJIOM. ~

Hucrpymenranbunie cpean. Tloayuennas Tpofixa ‘(cna'raxcnqecxn
OpHEHTHPOBAHHLIA- PeXakTOP TEKCTOB NPOrpaMM, HHTEPNPETATOP, KOM-
NUAATOP), BIpOYEM, TOXe He CBOGOAHE OT HeAoCTaTKoB. - Bo-mepBhix,
Tenepb. MHOTO JHuiHel paGOTH AeNaeT MHTEPNPETAaTOp, HampuMep pas-
6HMpas no CTPOKAM M HHTEPNPETHPYA Ty Ke KOHCTPYKUHIO «nporpam- .
Ma — JaHO — NOJAYYHTh — KOHEl nporpammbis. Oty JHmHIOl paboTy
MOXHO He JeJaTh, €CH 3aMEHATH CHHTAKCHYECKH OPHEHTHPOBAHHHI pe-
BaKTOp TeKCTO8 NPOSPaMM CHHTAKCHYECKH OPWEHTHPOBaHHHIM pelaKTO- .
POM CaMHX NPOFPaMM, pe3yJIbTaTOM paboTH KOTOPOro GYHeT He TOABKO
$opManbHO MPaBWIBHHA TEKCT, HO M HEKOTOPOe SHYTpexNee npedcras-
A€Rue, OTBevalollee CTPYKType -nporpaMmu. KpoMe Toro, Hazo, 49rofu
BHTEpPNpPeTaTOp -HHTEPNPETHPOBAA BHYTpEHHee NpeACTaBJEHHe TpoOTpaM-
MH, @ He ee TekcT. PeaJbHO 95TO0 03HauaeT HHTErpalHio PefaKTOpa
fporpaMM R WHTEpHPETaTOpPa B EAWHYIO CHCTEMY, paGOTaIOUlYlO Han 06- ,
(UMM BHYTPEHHHM NpPeNCTaBJIEHHEM HPOTPaMMHEL.

Bo-BTOpHX, O6HuHO npouecc Ppa3paGoOTKH OPOrpaMMbl — JAHTE/b-
Apf mpouecc. B MOMEHT - CO3laHWA -OXHHX - KOMINOHEHT APYIHE MOL'YT
CYHTATbCR 32KOHYEHHHIMH H K ‘HHM -4aCTO - HauHHaeT NpelbsBAfTbhCH
TpebGoBanue soddekTuBHOcTH. JlNg TOro. 4TOGH ' 3aKOHYEHHHE KOMIMO-
HEHTH MOXKHO Obilo 5¢rdeKTHBHO BHISWBATh W BHIOJHATDH, HX CJEAyer
CKOMIHAHPOBaTh, B To XKe Bpems paspabarthiBaeMbie HOBHE KOMIOHEHTH
RO/KHE HHTEPNPeTHPOBAThCA. - JIPYFHMH  CJOBaMH, KOMUBIATOP TaKme
ROJKeR OuWTh WHTETPHPOBAH B EAMHYIO CHCTEMY C PeAaKTOPOM npo-
FPpaMM’ ¥ HHTEpPNPETATOPOM. DTy eNHHYIO- CHCTeMY — HAeabHufl - ul-
CTPYMEHT [as pa3paboTku nporpa.um—-npuumo Ha3HBaThL uucrpyuen-
Tasbrold cpedoli. .

Hrak, uncrpymenrarvnan cpeda — 3to - elnHas nu-rerpnponannan.
cHCTEMA, COCTORINAA H3: a) -9KPAHHOFO pefakTopa mporpamM, obecne+
YHBAIOILETO - BBOJL - # - H3MEHEHWe NPOrPaMM -B TEPMHHAX . HCHOMb3YyeMorg,
f3KKa . UPOTPAMMUPOBAHHA M NOAHH raoGanbnit. -eHATaKCHYIECKHA:
KOHTPOJb 32 BPaBHJABHOCTBIO NPOIPaMMH; -G) HHTEPNPETaTOPa ¢ PAIBHE--
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TOA CHCTEMOR BH3YAJIH3AlMH - YNPABJEHHS NPOLECCOM BHINOJHEHHH;
B) BCTPOCHHOTO KOMIHJSATOPa, obecrneynpaiomero 3(G¢QeKTHBHOE BHIOJ-
HeHHe 3aKOHUCHHHX KOMNOHeHT mporpaMmu. OOGHYHO HHCTPYMEHTaJbHAS
cpefta ofecneuHBaeT TaKxkKe 3arPy3Ky H BHIOJHEHHe MpPOrpaMM B KOAax
u3 (aiiloB Ha JHCKE H HCIO/B3YETCA BMecTo MonaTopa OC B caMoit

OC. [pyruMu croBaMi, nocsie BKIodeHHs DBM nporpaMMHCT HadmHaeT . 4
paGory cpa3y B HHCTpYMEHTaJbHOH cpese H paboTaer TOJBKO B HEH. =

3NBM. 3amernM, uyro, OTB/IEKasCh OT BONPOCOB BHYTPEHHEro
ycrpoiictBa, 3BM ¢ HHCTPyMeHTaJbHOH Cpefoff MOMXKHO PaccMarpHBaTh
Kak YHuBepcaibHoro Bumonuntens nporpamM, JlpyraM YHHBepcadb-
HHM BoimossnTeneM spasgercs KoMmieke DBM 4+ OC4 pepakrop Tek-
CTOB - KOMIHJAATOP -+ pefakTop cBfAsefl. XOTA TEXHHUECKH B3aHMOAEH-
CTBHE YeJOBEKa C STHMH YHHBEPCAJIbHHIMH BHINOJHHTENSMH BHIAARAT
no-pasHoMy, 06a OHH SIBJAAIOTCH BBLINOJHHTCIAMH NPOrpaMM, 3amHcCaH-
HHX H3 ORHOM H TOM Xe #3blKe NPOrPaMMHPOBaHHA. SISHIK mporpam-
MHpDOBaHHS, BIPOUEM, He ABJsAETCA EAHHCTBEHHHM HJH [peRonpenelieH-
HHM — CO3/aBasi, HampHMep, pasHHEe KOMIHJATOPH,  MOXKHO MpeBpa-
MiaTh OAHY H Ty xe DBM B YuupepcaabHux Bunosaumreneit mporpamu,
HaNHCaHHHX Ha pa3HHX #3HKaX NporpaMMupoBanni. B Hacrosimee
BpeMs B MHpEe HACUHTHIBAETCH HECKOJBKO COTEH peasibHO HCIoJb3ye-

MbIX S3HKOB NpOrpaMMHpoOBaHUA (H3 HHX HECKOJIbKO AECATKOB IHHPOKO

PACOPOCTPaHEHHBX) H MPOJAOJIKAEIOT MOSBJAATLCH BCE HOBHE,

PaGora Ha O9BM wuenporpammucra. [lo CHX nOp MH TOBOPHJH
o paGore Ha DBM roapko nporpammucra. Jpyrue Mo (KacCHPH,
KOHCTPYKTOPH, NHCaTeJH H NP, — HX OGHYHO Ha3HBAIOT N0AL308ATEAR-
XUu) HMEIOT AeJI0 He ¢ YHHBepCaJdbHHM BHIOJHHTeNeM, a ¢ KOHKpeT<
HbIMH HCHOJHHTEJNSMH, CO3JAHHKMH TPYAOM mporpammucra. CaM ucnon-
HHTeNb A, KOHEUHO, MoxeT GuTh yctpoen Kak R(A,E)+ ¥YB 4-E, uo
8TO JeTaJH ero BHyTpeHsero ycrpofictBa, Ilosnsosatens paboraer ¢ A
EaK ¢ KaKAM-TO HHCTPYMEHTOM CBOefi npogeCCHOHAJBLHOR AesiTe/bHOCTH

- B JONKEH 3HaTh JMIIL BHElIHee ONMHcaHHe A.

Beiony B 3T0#f KHHIMe MW PeaAHSOBHIBAJIH Pas/JIHIHWX HCOOJHHTe]eR,
COBEpIUICHHO He npejnojarasd HX B3aHMOMAEHACTBHA C 4eJOBEKOM B mpo-
nmecce pabornl, IIpoekTHpOBaHHe Takoro B3aWMoJeficTBHA (ero nNpHHUATO
Ba3HBaTb BHEWHUM UHTeppedcoM) — 9TO OTRENbHAA BaXKHAS H- CJAOXK-
was saflada, Mu ne GyaeM noApoOHO OCTAHABJAHBATLCA Ha HEl, OXHAKO
HOlYePKHEM - HECKOJIbKO OYEBHAHLIX NDHHUHMOB, KOTOPHIM TaKOe B3au-
MOJCHCTBHE HCHOJNHHTENS € 9EJOBEKOM ROMKHO YAOBJAETBOPATD.

Han6onee BaXXHHIM fABJSETCH OCO3HaHWe TOro (akTa, YTo JoGofi
BCOOJ/IHHTEAb, J06an cucTeMa — He 0oJiee 4WeM UHCTPYMENT B pyKax
mosb3oBaTens., Kak WHCTPYMeHT CHCTeMa He JO/KHA NHTAaTbCR HMHTH-
PoBaTh pasyMHoe cyliecTBO, «0eceaoBaTb» ¢ 9eJIOBEKOM, SajlaBarh BO-
BPOCH, ONEHHBAThL MOBefeHHe yeqaoBeKa M T. N. Oua JOMIKHA BHCTYNATh
B KauecTBe mpocToro, NOHATHOro # 3((eKTHBHOro CPEACTBA, UOBLILAN-
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giero TMPON3BOANTENBHOCTh H/RJM Ka9ecTB0 TPYAa MOAL3OBATENd, 32+
7ieHCTBOBATh MHTYHTHBHBE BpPEACTABNCHHS MOJL3OBaTeNs O XapaKreps
§ fpeaMeTe STOro TPyAa, BPOGECCHOHANBHHA H JKH3HEHHHNA ONHT NOJb:
80BaTEAA, B UAaCTHOCTH ONHT OPHEHTHPOBKH B OPOCTPaHCTBE, 3 TaKXe
reoMeTpHIeCKoe, UyBCTBEHHOe BOCHPHATHe 06pasos Ha skpame. OOmud
CTHAD HCHOMbL30BaHHA CHCTEMH JIOJMXKEH COOTBETCTROBATH CTHJI HC-
N0Jb30BAHAA TPAZHUHOHHHX HHCTPYMEHTOB, TaKMX KaKk MOJOTOK, yTior
# 0p. XODOIIHM HPHEMOM BHABJEHHS OWHOOK B NPOEKTHPOBAHHK HBTEp-
defica ABASETCA NOACTAHOBKA HA3BAHHA KaKOro-HAGYAb GHITOBOrO M-
cTpyMeHTa, HANPHMEp CJOBA <«YTIOr», BMECTO CJIOB <«HCHOJHHTENb?,
«adajioroBas cucreMa», «<DBM» H ap. B TEKCTH, ONHCHBalOIIHE B3ad-
MojeficTBHe paspabaTHBAEMOA CHCTEMH C 9€JIOBEKOM.

~ Kaxk # TpH HCOOAB3OBaHAH J0GOro APYyroro HHCTPYMEHTA, 9eJOBEK
JIOJKEH oﬁ.vxanars noanod ce06000#8 80AL — HH ‘B Kakofi MOMEHT CH-
cTeMa He AQMKHAa HABASHBATH UPeAONpefe/leHHHH sapaHee ODOPANOK
%eHCTBHA BB TeMn paGoTH, MenaTh cBO® ceoficrea {uampuuep, B 3a-
BUCHMOCTH OT. CKOPOCTH paGoTHl wencsexa). Bce, 9T0 HPOHCXORHT,
LAO/UKHO NMPOHCXOAHTH TOJBKO [O SBHOMY YKa3aHHIO 9Yei0BEKa H NOR
NOJHHM €ro KOHTPOJIEM.

Crefiyer uMerh B BHLY, 9TO I[O/L30BaTeMO BoOGMe He nyma
HHKaKafl, AaXke CaMas saMedaTesbHas - CHCTEMa —eMy HYXKHO Jaenarb
cBoe gzeno, YeMm MeHbUIe cucteMa OyXeT ero OTBJACKATh, YeM MEHbIIE
ycuanii senopex GyAeT TPaTHTh Ha B3aHMOAEACTBHE ¢ CHCTEMOH, TeM
ayqme, B gacTHOCTH, cllefyeT MaKCHMaJbHO PasTPYSHTh NOJb3OBATENA
OT 3aYacTyl0 HE HMEOWHX OPAMOrO OTHOWCHHS K JIeNy MHOrOUHC/IeH:
HHX MEHIO, OKOH, SBYKOBHMX 2((eKToB K LBETOBHIX NSTEH.

Hakonew, 3aMeTHM, §TO CHCTeMa [OMKHa OHTb OPHEHTHPOBaHA
Ha npogeccuonasa B RaHHOA 006;1aCTH. JEATENLHOCTH. OBnazeHne CH-
cTeMOfl, KAK B JIOGHM JDPYTHM HHCTPYMEHTOM, MOMET TpeGoBaTh HEKo-
TOPOT0 BpeMeHH, NpHOGPeTEHHA ONpefeNeHHHX HABHIKOB pa6oTH, &
gHOrAa W chemHanphoro ofyuemua. Jlpyrumu c/IoBamH, BE Caelyet
npeanonaraTh, 9To. ¢ cucremoft Gyaer paboraTh HOBMYOK, BHEPBHE B
XKH3HH €€ YBUACBLINA, HJH yeJOBEK, HE HMEIOUINA HHKAaKOro NPEexCTaB-
ZeHHs 0 NpeAMeTHORt 06nacTH K UelAX COOCTBEHHORA NEATeJbHOCTH.

Pasymeercs, BCe 9TH NPHHUMIN HaAO 3aMEHHTh HA MPOTHBONO/ION-
HHe, eCAH [POEKTHPyeMas CHCTEMa DacCMaTPHBAETCH: HE KAK HHCTPY-
MeHT npodecCHOHAJBHON [AEHTEJbHOCTH MOAb3OBaTENd, HanpaBJeHHH
Ha AOCTHXEHHe KaKWX-TO BHEWIHMX Hejedl, a KaK MHTEDECHasn H Kpach-
pas HIPyIKa, OCHOBHas &l KOTOPOA — JAOCTABHTH HOJL3OBATENO
SCTeTHIECKOE HACAaXJACHHE CBOHMH BO3MOXCHOCTAMH 4. BHELIHHM BHAOM,
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sk nporpamMmupoBanua doprpan (or anra. FORmula TRANs-
latbr—-n\epenonan tdopmyn) sBaseTcd OXHHM H3 NEPBHX A3HKOB MPo-
SFPaMMHDOBAHHS BHICOKOTO YPOBHS, T. €. A3HKOB, HE SABHCAIIUX OF
ocoGennoctefl koHkpernhx DBM. Ero meppas Bepchst Ghaa paspaGo-
Tana B 1955—1956 r. B pansHefimeM s3bK HEOXHOKPATHO AOpPabaTH-~
Bancs W yayuwanca. HauGoasuee pacnpoctpanesne fONydnyia. BepCHA
d)op'rpaﬂ 1V, paspaloraHHas B Havaje WECTHACCATHX roAos. B Ha«
cTosimee BpeMs, OAHAKO, HapiLy ¢ 9STOH IUHPOKO PACHPOCTpaHEHHOR
BepCHell MOSIBHANCH H HCHOJb3YIOTCS Gosiee mosinue: Pdoprpan IV moc,
®oprpan V, d)opran 77. Haxe ecan rosoputb 06 OAHOR BepoH#
sisuika, Hanpumep o Poprtpane IV, HyXHO pasimuaTh peanusauuu Itok
_BepcHn Ha pasHux OBM K B pasHbiX onepaudoHHbx cHcreMax. Takue
OTAHYAIOWIHECS APYT OT APYra PeajH3aliH OPHHATO HASLIBATL Ouatex-
Tamu f3bika. B oTol raase My GyleM HMeTh Helo ¢ AHANEKTOM Si3HKA
®Goprpan IV nmaoc ana onepanuonmol cucTemet RSX1IM 3BM CM-4,

Bnpoqu, Pa3s/HYAR MeX]Y AHAJEKTaMH H BEPCHAMH A3HKA OGHTHO
Be oueHh BemukH, TIporpaMmy, ‘HamHcanHylo Ha OHOM H3 NHAJIEKTOB
ojHoft u3 BepcHii f3HKa, KaK NPaBHJIO, JETKO NepeBecTH Ha [PYyro#
Auanekt uau apyryio sepcuio. ITostomy seciony namee Gynem ymorpe-
aste caoso «Qopipan», He yxasuaaa, 0 Kakofi BepCHH HJIH [JHAJeKTe
HAET pedb,

B nacrosiniee BpeMs B MHDe HacCUHTHBaelCsi HECKOJAbKO COTEH pe-
8ABHO HCHOMb3YeMHX S3HKOB TPOFPAMMHUPOBAHHA. PasHHe H3bIKH HC-
ROAB3YIOTC B PasHHX. o6aacrax nphMenenns IBM. B oGnactn HayuHo-
TeXHHYeCKHX DACUETOB ¥ DA3JHUHHX CHCTEM aBTOMaTH3alMH Gecenops
HuM JuiepoM O6ua B ocraercs PoprpaH. DTo OAHA H3 NPHYHH, N0
xo'ropoﬁ €My OT[aHO HpeANOYTeHHe B STOA KHHre, Kpoue roro, Pop-
TPaH MO3BOJAET Peaj]H3OBATh NMOHATHE HCHOMHHTENS H aKCHOMATH3HDYer
BaXHYI0 O0COGEHHOCTb COBPEMEHHHX SBM—mmemiylo Opranu3alio
- MAMSATH, uoa'rouy Ha ¢op1~paae MOXHO MHCATh JOCTATOUHO S(deKTHB.
vue nporpauuu. 5 ‘

U,enblo rnaBel He siBAseTCs nonpoGHoe H3JIOKEHHEe BCEX zxe'ra.ueﬂ
sauka GopTpas, B Hell, HANPHMEP, COBEPLIEHHO HE SaTPOHYTH BO=
npoc ¢opMaTHOTrO BBOJA/BHBOAE HHGOPMAUMH, BHUHC/ASEMHe mepe-
FOASL B ap. MH JHIWb ZajuM NOCTATOYHO MNOMHOE npeacTasienne o6

STOM f3biKe M MUKaXeM, Kak nepeKoAuposau panee HAMHCAHHBE lulu- '

. >
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rpaMMu Ha Poprpau. JIpyrauu ‘C/IOBaMHE, MOKameM obuyull cTusb mpo-
rpamMuposanus Ha ®PopTpane. UmraTeap, BHTepecyoulmica He oGpas-
IaMH OPOTPaMMHPOBaHHs, a MOJHHM H HOAPOGHMM onucanHeM Poprpa-
Ha caMoro no ceGe, MOXKeT HaliTH TaKoe ONMCaHHe, HAaNpHMep, B KHHTre
K. Ixepmeiin «Ilporpammuposanue na IBM-360»  (Mocksa, Mup,
1983).

TlpaktHueckda paGora Ha QOpPTpaHe 3aBHCHT OT xoner'mux 3BM,
ONEPAIHONHON CHCTEMH, KOMOHJIATOPA, LDPYTHX KOMIIOHEHT 0asoBOro
nporpammHOro obecnedeHHs. Bech 3TOT KOMIJIEKC B HEAOM MH GyneM
HasmBath (QOpPTPaH-MallHHOA H PacCMaTpuBaTh KaK YHHBEPCAJIbHOTO
Bunoanurens nporpamm Ha Poprpane,

21, CnpaBounbie CBEfiecHHS O A3HKe POPTPaH.
]lpocreimue APHMEPH NPOrpaMM

OcnoBy mo6oro #3WKa cocTapasior: 1) OCHOBHH® c‘rpymypnue
€AHHHUH, YNPaBAKIONHEe KOHCTPYKUHH H onepaTopH A3uKa, 2) obbek-
TH, 3HAYeHHSl, THOH H CTPYKTYPH RaHHHX, KOTOPHMH MOXHO onepn-
pOBaTL C IHOMOIIBIO STHX c-rpyx'rypnux eLHHHL, KOHCTPYKUME B ome-
paTopoB. )

Npumep nporpaMMul. Jl.vm cospanng obmero npezxc'rannelma 0 f3H-
ke doprpan npuBeAeM npAMep NPOrpaMMH Ha <Dop'rpaHe. KOTOpas
BHBOAHT Ha SKpan TepMHHaja nepewe 10 uscen (Dnﬁoggqqn o

£X006 FPOPPAMMA NEYATHL MEPBMX - 18 UUCEN OUEOHAYM |

INTEGER N(164)
N(1)=1
N{(2)=1
DO 1 I=3,10 ‘ 1
N(I) = N(I-1) + N(I-2) , o
1 CONTINUE . -
TYPE ¥, °NEPBHE 10 UACEN UEOHAYYM: *, N
END ' L
My nosicHEM oTy nporpanmy ayTh HHXKe, @ cefiac onmueu He-
KOTOpHE npaBHaa SanAcH nporpaMM na (doprpatie,
Paamedienne . HudopMauun _BHYTPH CTPOKH. d>op1~paﬂ-nporpamua
COCTOHT M3 oneparopos # 3anACHBaeTCA HAa CTPOKaX qucnposaimoﬁ
famin  (06HMHO 72 noanunn) Pacnosioxkenne HuQbOPMaiiuu BHYTpH

'CT]JOKH CY!IIGCTBE'H'HO A ONHCHBaeTcs CJIEJIYIOHIHMH npaau.naml-

— camon C B nepaon (cauoﬁ .ueaoﬁ) NO3HLHH c'rp0xn bsua‘

’qae'r. QTO BCA CTPOKE ABJIfETCH lcouuenrapueu H 6yne'r l'lOJ!HOCTbIO

nponrnopnponana ¢op-rpaa uamuuoﬁ (C o7 c.nona (fomment--xou;
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menraprfi). Kommenrapnem Takxe cunTaerca gactb JiioGofi cTpoka or
BOCK/IHHIATENLHOTO 3Haka (!) H KO KOHUA CTPOKH;

‘ — B nosunusx 1—5 Moxer GHTHL 3amucana TaRK Ha3HBaeMas Mer-
Ka — HeJIoe NOJOXHTeNbHoe uHcno or 1 o 99999 (pexoMenmyercst
HCNOMB30BATh MO3HUAH 2—5, YTOOH METKH OTHAEASIHCh OT CHMBOJIOB
komMenTapHs C B nepBoft MO3HIMH);

" — eciM omepaTop He YMECTHACH HAa OAHOA CTPOKE, €ro’ MOXKHO
MepeHecTH Ha ORHY HJIM HECKOJBKO CAEAYIOIHX CTPOK, B cTpokax npo-
nosxenfss B noaunusx 1—5 ROMKHH OHTh npoGenw, B HO3HUHHM 6 —
He mpofea (mosumas 6 HaswBaercs Mo 3Tofl NpWUHHE KOAOHKOX npo-
Ooagcenua). PekoMEHAYETCS B KadeCTBe CHMBOJA NPOAOAKEHHS HC-
No/b30BaTh CHMBOJI @ -—€CIH OH cjaydafino nomager He B 6-0 moau-
uuo, Poprpan-MaminEa 3aBejOMO DpeAynpeaur ol ommOKe;

— B nosHuusax 7——72 pacrmonaraerc§ TEKCT onepaTopa HJH €ro
NPOJONKEHASs M KOMMeHTapHH. IIpoGesbl B 3THX mO3HUHAX, KaK mpa-
BHJIO, HAYEro He 3HauaT, H HX MOXHO PAaclojiaraTh Mo CBOEMY BKYCY,
Zenas Tekcr Gojee OPHATHHM IS raa3a (peKOMEHAYeTCs HAYMHATD
omepatopH ¢ 9 nosuuuy, ocramiias 7 H 8 CcBOGOAHWMH — IDPH BBOjAE
®oprpan-nporpaMMy € TePMHHaJa B 9-10 NO3HUMIO OGHYHO MOXKHO
nonacrb, BCEro OJMH pa3 HaXaB Ha KJABHIIY TaGyasuuu).

~ PaaGepem Ttenepn npuBefennyio shile nporpammy. Ilepsue ase
CTPOKH STOfi MporpaMMH, HaUYHHAIOMIHECS C 3arJaBHOA JaTHHCKOA Oyk-
Bu C, — 310 KOoMMenTapnft, Cegyiomuii onepatop

INTEGER N (10)

‘HaYHHaeTcs ¢ 9-f NO3HHHM, SaHHMAeT OJHY CTPOKY H OMHCHLIBA€T BeK:
T0p N 3JCMEGHTOB THNA «HENOe YHCAO ¢ HHIAekcoM ot 1..10» (mHgex«
cu B $oprpane Bcersa HaumHawres ¢ 1). 3a HuM BAyT XBa omepaTopa
NPHCBaHBaHHSA '

N(l)=1

‘N@)=1

Kotopuie ycranapiuBaior N(1) ® N(2) passnme 1 (omepanusa mpmcBax-
‘BanuAa 8 Qoprpame oGosnayaeTcA MPoCcTO 3HakoM =), Omeparop

DO 1 I=3,10

«

~— 9T0 oneparop uukaa. On sacrasnger POpPTPaH-MAIMHHY BHIOJHHTH
Caeayronlyio 3a HEM rpyanmy crpok BOAOTb A0 CTPOKH ¢ MeTkofi 1
mocReRosaresstio A I =3, 4, 5, ... 10, Oneparop npucauBaHus

N{I)=N(I-1)-N(I—-2)

BHUHCAAET AN Kaxjoro 1 or 3 go 10 ouepemuoe qucno duGonadun.
Oneparop '~ . : RS e .

1 CONTINUR
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— 5TO ONEpAaTOp «HHuero He Aenath», O HCHOAb3yercs, 9ToGH OTMes
THTb MECTo MeXAy Apyrume onepatopamu Poprpana (B AaHHOM -Cly-
aae, uro6m OTMeTHTb Kosen unkaa DO, #cnombsyerca onepatop
CONTINUE ¢ Metkoii 1). Oneparop

TYPE ,'[IEPBBIE . 10 HACEJI OUBOHAUYH:’,N

BHBOLWT Ha SKpaH TepMHHaia cHauana teker IIEPBBHIE 10 YHCEJ
®UBOHAYUHM: , a moToM M camu SHCaa. Tak Kak B8 oneparope
INTEGER 6usi0 yxasamo, 410 WHAeKCc B BekTope N Menserca OT 1
zo 10, To Gymer Bmpenero 10 uucen. CHMBOR # mOCie CJI0BA TYPE
o3Hauaer, uT0 BHOOp $HOPMH, B KOTOPOA GyAeT BHBOAKTLCH sudopMa-
uHS, npeicTaBisnercs Ha ycMmoTperne POPTPAH-MAIIHHHL Haxkonen, omne-

parop
END

03HagaeT KOHEIl TEKCTa NPorpaMMH Ha QopTpane,

Cexunu. B uesom nporpaMma na QopTpane COCTOMT H3 OLHOH HIH
HEeCKOJIbKHX CTPYKTYPHHIX €NHHHL, Ha3biBaeMbiX Cexyusmu. Ecrby TpH
BU/a CEKILHA: OCHOBHAR CEKYUA, NOORPoOZpaMMa W nodnpozpamma-pynK-
yus (mam mpocto Pynkyus). B OporpaMMe AOMKHA GuThH omHa #
TO/bKO, OfiHa OCHOBHAs CEKUWST — HMEHHO ¢ Hee HAuHHaeTCS BHINOJHE-
une doprpan-nporpaMMu. OCHOBHAs CeKHHA HadIHHAETCH cAyXeGHBIM
cioom  PROGRAM (xkotopoe, BmpojeM, MOXHO He nhcaTh), NOA
nporpaMma — CAYXKEGHHM C/0BOM SUBROUTINE, a dynkuas — ciy-"
we6uum cnosom FUNCTION, Jlio6as ceKuusi KOHYaeTCs CAyxKeGHBIM
cnosom END. Kamnas cexupsi mpelcTaBaser cobofl TeKct, COCTOAIAE
H3 crpok. CeKuuu 3amHCHBAIOTCA OAHa 3a APYroff — cHauaja OCHOB-
Has, 2 3aTeM BCe OCTaJbHHe B NPOM3BOJBHOM MOPAAKe. i

Kaxpas noinporpaMMa HIH (QYHKUHsS NOMKHA HMETh uUMA, OTIHI-
Hoe OT HMeHn LPYFHX noanporpaMM u QYHKUHA B JAHHOH mporpamme,
Hmua —9T0 DOCHCAOBATEABHOCTh He Gojee aeM u3 6 3araaBHHX Ja-
tunckux OyKs M LH(P, HaunHawWasACs 6yxBui, Pynkuus 8 PopTpane
noKHa MMerb XoTd O OAHH hopMabHbi napameTp, noanporpaMMma
MOMET TapaMeTpoB He HMETh. ' -

Yro6rl . cO3naTh NpeAcTaBienne 06 ofuleM BAAE npOrpaMMul Ha
®oprpane, npusefeM Ge3 NOACHeHHA NpuMep NPOTpaMMH, KOTOpas Co-
CTOHT W3 IBYX CEKIHi: OCHOBHOA ¥ WOANPOrpPaMME-QPyHKIUR NOD.
Sra nporpaMMa 3anpalinBaeT y 9elOBeKa ABa HATYPAJbHHX SHCIA H
BLIBOIKT Ha 9Kpau TepMuHaza Hd OOLIHA AeNHTENb:

TYPE %,”BBEAMTE ABA HATYPANLHLIX MCAA®
ACCEPT ¥, Ni, N2.

K = NODC NiGN2 ) : o
TYPE ¥,*HAVEDALUWY OBIWA AENUTEAL PABEH *, K.
END .
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c-

FUNCTION NOD(I,J) THAMBOMLUMG DENMI AENKUTEML
M=I :
N=J :
1 CONTINUE :
IF( M.EQ.@ .OR. N.EG.8 3} GOTO 11
MN =M~ N
IFt MN.GE.Z ) M= MN
IFC MNLLT. & » N=-MN
6070 1
11 CONTINUE
NOD =M + N
END

O6man crpysrypa cexnun. Beskas cexuus NOCHYECKH AGAHTCHA Ha
IBe YaCTH — ONUCAHUR A 6binOARAembie oneparopei. Hampumep, B mpo-
rpamme, nesataomedl nepsue 10 sucen OHOOHAYUH, K OMHCAHHAM OT-
Hocurca onepatop INTEGER, onucuBaiomuii sekrop N us 10 smeMen-
TOB, a OCTaJbHHE OMEPATOPH SBJAIOTCA BHHOJHAeMhMH, Ilpanmaa
®oprpana TPeGyIOT, 4TO6H BHYTDH CEKHHH BCe ONEPATOPH ONMHCAHHIl
pacnosarajuch do BCeX BHIOAHSeMHX onepatopos, Takam o6pasom,
XOTs SIBHORA 9YepTH, OTAe/AIOuledl ONHCAHHA OT Tena nporpamms, 8 dop-
TPaHe HeT, HesiBHO, Ha JIOTHYECKOM YPOBHE 3Ta UepTa CYUeCTBYeT: BCe
ONMHCAHMA ROMKHE GHTb Pacmo/ioXeHH BHIIE Hee, a BCe BHINOJAHAEMbE
ONepaTopH — HIKe.

Buisosw nonnporpamm u_dynkuui. PaccMOTpHM noanporpamMy Ges
napaMeTpos -

SUBROUTINE 8TAR
TYPE 2, ™ ¥X60XHEINNNK>
END g

ROTOpas BHBOAHT Ha SKpad TEPMHHAana CTPOKy us 12 ssesxodek. Bu-
308’ moanporpaMMy B QPopTpaHe SaNHCHBAETCH C HOMOUILIO ONEPATOPa
CALL. Hanpuwmep, dparmest nporpaMMul o

N=1¢

CALL STAR

TYPE ¥, 'EN =,. N
CALL STAR . .

BHBOMHT HA 3KpaH CACAYIOLUHE CTPOUYKH;

¥ N = 18
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B30 noanporpaMMu-QyHENEH He TpeGyer omepatopa CALL —
ANA BH3OBa (Wcnonbsosauas) ¢yHkuum (KaK B AAA HCIOB30BAHASN
nporpaMM, BHPaGATHBAIOLIHX sHaveHHe) HAjO NPOCTO YKa3aTh HM:
@yHKuMA ¢ (aKTHIECKHMH MapaMeTPaMH B BHPAKEHHH HIH npasoit
yacTH omepaTopa NPHCBAHBAHWS, HADPHMEP

K =NOD (N, 10) 41
Ynpasasiomre Konctpykuun. Oneparopu Poprpana
GOTO — nepefiTH K CTPOKe € YKasaHHOH MeTKoB,

CONTINUE — uuuero He Aeaarb,
IF - — ecJH

TIO3BOARIOT THCaTh Ha Qoprpanie (PparMeHTH, SKBHBANCHTHHIE BT
ynpasasioniEh KOHCTPYKILHSAM. '

[Ipu sanmucu omeparopa Poprpana B NOBHUHAX 1—5 wmoxHO 3a<
AaTh METKy — HecATHuHoe 9HCio oT 1 o 99999. XoTs MeTKy MOMKHO
sajaTh aas GoablIMHCTBA onepaTopos (oprpaHa, peKoMeHAyeTcd mO-
MeuaTh Toabko omepaTope ¢ CONTINUE -—3sTe AenaeT TEKCT Gonee
HOHATHHM H K TOMy e yao6Ho NpH H3MEHEHHAX NporpaMM.

O6nuno QopTPaH-MamyEa BHNOAHAET ONCPATOPH MPOTPAMMH ORHE .
3a APYraM, MOCNEAOBATENbHO, DTOT NOCNEAOBATENbHHA NOPAAOK MOXKHO
H3MEHHTb ¢ mnoMmowpio omeparopa GOTO. Ilpu BHMOAHEHHH, HAMPH-
Mep, omepatopa

GOTO 10

GoprpaH-MaMKEE NEPEXOAHT K BHIOJHEHHIO CTPOKH ¢ merkofi 10 roit
K@ CeKUHH. YCJIOBHHA onepaTop

IF (ycnosue) onepaTtop

pafoTaer TAaK: CHauaja mpOBepSeTCs ycAoBe B CKofKax mocae IF.
EcaH OHO He BMIOAHEHO, TO ONEPaTop, 3AMHCaHHMA moche CckoGoK
yC/IOBHS, He BHIOJHAETCH, 3 BHIOOJHACTCA C/EAYIONlad CTPOKA OpOrpaM-
mul. Ecau Xe yc/iosne BHIONHEHO, To BHINOJHSETCA ONEPATOP ®opTpa;,
Ha, SamMCAHHRA nocie cKoGoxk ycnaomws, Hanpuwmep, oneparop

IF (N.NE.0O) K2=K+1

¢ cayaae, ecin N 55 0 (onepauus cpaBHeHHs 6 3anuCHBaeTca B Qop-
vpaue B Bufe .NE.), yBequdntr 3HaueHue K na 1, a eumn 8#0-
ocTanHT HeusMenuuM. [IpA BHNONHEHMH QparMenTa OPOTPaMME ..

1IF( N.NE.@ ) GOTO 18
X=6 -
v=0 S
_ 2=0 2
1¢  CONTINUE
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ecad N 52 0, ro npousofiger Nepexof Ha CTPOKY. ¢ metkod 10 u 3ma- ;

sendst X, Y, Z ocranyres Gea uamenenusi. Ecin we N = 0, To onepatop
GOTO 10 sunoanatbes ne 6yner u X, Y, Z CTaHyT HYJeBHIMH,
C nmomompio onepatopos IF, GOTO, CONTINUE MoxHo sannck-

BaTh M KOHCTPYKUHH LHKAOB. Hanpumep, HKA «nokas MOXKHO SamHCATD
Tak:

1 CONTINUE NlikAa noka ychoame
IF(.NOT. {ycaoeme)) GOTO 11 '. BHAOAHSTS

- - - > ! - - - -
GO0T0 1 . !'koHey
11 CONTINUE lumkna
B stoM ¢parMente omeparop ’

GOTO 1 A ‘, ’
ofecneanBaeT «3aHHKIHBAHHE», a ONEPATOP
IF (.NOT.(ycnosue)) GOTO 11

*—BHXOA M3 UHKJA NPH HAPYIIEHHH YCHOBHS (OMEpaunds JOFHYECKOLO
OTpuuanHs B Qoprpane oGoanauaerca .NOT.). ’

AHanoOruTHO MOXeT OuhTb samucaHa Ha Doprpane H KOHCTPYKUHA
&ECAH — TO — HHAYE — KOHel €CAH»: '

IF(.NOT. {ycnoeue)) GOTO 20 'ecam yenosme To
N A

60TO 21 A . "o
28 _ CONTINUE !. uHaye
- - - - ! - - L ] .- ' -

21 CONTINUE TROHELL @AM

lpuBesennasn ebime o6masn Gopma 3anucu KOHCTPYKUKR €E€CAH — TO —
HHAa4E — KOHeN €ClH», O0lHaKo, AOCTATOTHO rpoMo3zKa. Bo MHOrmx
CIyYafx MOMXHO HCIOJAb3OBATH KaKHe-To 60/iee KOMNAaKTHHE 9HacTHHE
cxemhl. Hanpumep, wnasnmuue pemennfi ypapnenus 22+ px4q=10
MOXHO NPOBEPHTD TaK: '

D = P¥P—-4X0 .
IF¢ D.GE.G )} TYPE ¥,”PEUWEHUA ECTL®
IF( D.LT.2 ) TYPE ¥,>PEWEHWY HEY?

(.GE. oGosnauaer onepaunto =, a .LT. — onepanmo <),

IHuka DO. Has Toro 9To6W BHDOJHATL HEKOTOPHA ¢parMent npor-
FPaMMH OPH NOCACNOBATE/LHO MEHAIOUIHXCH SHAYCHHAX HEJOUHCICHHOIO
napamerpa, 8 PopTpane ecTh cneunaibhmii omepatop DO, Hanpumep,
$parMeHT nporpaMMul

Ni=gy
N2=g
N3=3
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0 26 I=1,18 fumkn VT € 1..16
Ni=Ni+I Yo BMNMOAHATE -
N2=N2+I¥1 e - .-

‘o CONTINUE Y ROHBI UMKna

puiuncaser cymmy NI, cymmy xsagparoB N2 u cymmy kyGoB N3 Ha-
TypaspHHX 4Hcen ot 1 po 10. B sTom npumepe 1 HasmBaercs mepe<
MeHHOA wnEkA3, a 1 B 10 —nHuxueAd u BepxHedl rpaHHUaMH LHKJA.
IMepeGop sHawenufi U3 pguamasona 1.,10 MOXHO OCyMECTBIATL ¥ B
oBparHoM mopsiike (peBepc), Hamucan

DO 20 I=10,1,—1
Boobue, maxa

DO 20 I=11,12,I3

BHIONHAeTCA cHavada aas 1 = 11, satem aas I = Il 4 I3; satem aas
I1=114+13413 v . a. no Tex nop, moka I << 12 (ecin I3 > 0)
um I =12 (ecin 13 << 0). I3 specs masmBaercs mraroM nuxaa. Ecom
IIAr [HKJa He YKasaH, TO OH CUHTaeTcid PaBHHM 1. )

Henpustho#i ocoGennocroio oneparopa DO sBasieTcs To, 4TO NpH
sofux 11, 12, I3 nukn Bcerga BHMOJHSETCA xoTA ol O0ux pa3 npu
{ = I1, llosToMy, HanpEMep, HeAb3® BHIYHC/IEHHE HEOTPHRATEJLHOR CTe-
fieHH uncsa X 3anHcaTh B BHAE

Ye=1
. DO 26 I=1,N
Y = Y¥X
28  CONTINUE
Mpu N == 0 sunonHeHne storo ¢parmenta nporpaMmu gacr Y =X,
a we Y = 1. Uro6u u3bexarb 3T0f ommubku B cayuasnX, KOria AAana-
80H WHAKIA MOXET OKa3aThcA MYCTHM, CJAeAyeT NPOBEPHTb HENMYCTOTY
nNHang30Ha Mepe] BHOOJHeHHeM IHKAA: : : :

Y=1
IF{ 1.GT.N )} GOTOD 2t
DO 28 I=1,N :
T = YEX

26  CONTINUE

21  CONTINUE

lipexonpeneaennsie Tunw. B ‘Doprpane HCHOMB3YIOTC OGBeKTH #
SHauYeHHA 4-X NpeoNnpeAeseHHEX THIOB: :

LOGICAL (noruuecknfl, T. e. THI Ra/meT),
INTEGER (ueam#),

REAL (nefcrButensrui),

COMPLEX (xoMnaexcae#),
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Muoxectro snawennft Tuma LOGICAL cocronr u3 aByx sneMentosn
-TRUE. (meruna, . e ma) u -FALSE. (a0x», 7. e, mer). Ha 5BM
CM-4 wmuoxecTBO SHAYEHHA UENHX 4YHCEN SBJAETCS AHANA30HOM OT
—32768 xo 32767 (T. e. uemoe wmcio npejcraBasercs ¢ HOMOIIBIO
OIHOro caoBa — ABYX. Gafit). Muoxecteo SHAYeHH{ JEHCTBUTEJbHEX
9GMCE COCTOMT H3 ~2%2 9/1eMeHTOB, KOTOPHe MOZBOMSIOT OpencTaBHTH
J06ee UHCO B AManasoHe — 0% —10-38 {0} U 10-32, , 1038 npuban-
MEHHO, C TOYHOCTBIO A0 7 SHayamIHX undp. leficTBHTeNbHHE yHCAa
XpaHATCH B AByX ‘CM0BaX (3eTHpex Gafitax) Kaxnoe,

[IpencraBnsemue sHauemus moxuo 3amuCHBaTh JHG0 B OGLHYHOM
BYRE — C JECATHYHON] TOYKOH, — M0 B IKCHOHEHIHANBHOM:

1.5E3, 1. e. 1.5.10% = 1500.0
1.32E—2, 1. e. 1.32.10"2=10.0132

P .
Koun.ner:rcnoe UHCAO  ABARETCH npocTo nmapoft (a,b) nefCTBHTEALHLIX
SHAYCHH{, rAe a — NeACTBHTeabHas, a b — MHHMas 9aCTH KOMILIEKCHOTO
HUHCA, ¥ samHchBaetcs B Buae CMPLX (a, b):

CMPLX (0.0,1.0), . e. 0.0 + 1.0i
CMPLX (5.2,—7.45), . e. 5.2 — 7.451

HHKaKHX HReanbHHX SHaweHHA 0o, —oo eonf ( '
INTEGER, REAL, COMPLEX n:- co;xep)xa'r.l'l reonp LOGICAL?

Han snawennamu mpenonpenenennnix THHOB JONYCTHMH BCE CTaH-
A2PTHHE ONEPallHH: NpPHCBaHBaHHe (=), cpaBHenwe na PaBeHCTBO
(.EQ.) # nepaBencrso (.NE.}, ans apudmernueckux THIOOB — apR¢Me-
THueckue onepanmun, gas LOGICAL —AOrHYeCKHEe, B BHPAKEHHAX MOK-
HO HCNOMB30BATL CKOOKH AJm sIBHOTO YKasaHHs nopsaxa onépauuﬁ
A mp. O6osnaverus onepaunft Takosu: : ,

= — HpHCBauBaHHe,
EQ. —cpasunenne na pabenctso  {EQual),
NE. —cpasdenne ua depasencreo (Not Equal),
LT. — menbme {Less Than), .
-LE.  — MeHpme uan passio (Less or Equal), .

-GE. —G6oabme nau pasno (Greater or Equal),
+GT. -~ Goapme (Greater Than),
+AND, ~=p, : S
0 5OR. . ~— paa,
«NOT « = He,
+ — CJIOKeHHe,
Com b = BHUHTAHHE,:
* — YMHOXeHHe,
/ ~ ReJeHHE R AesieHWe Haneno, ’
*e — BO3BeJieHHe B CTeneHb,
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O6patuTe BHHManue, 9To 3HaK | Hcnoabsyerca B Poprpane AAA
0603HaYeHHA O8yx pasHbix onepayull — ACJCHUA o nenen_'un Haueno,
Bu6op KOHKpeTHOH oOnepauMH OCYLIECTBJASETCS NO THNY ACHHTENA H -
ZenMMOro — eciii oHm 06a uesHe, TO JeNeHHE NDPOHIBOAHTCH HALENO,
B MPOTHBHOM CJydae — Kak o6HYHO, TakaM o6pasoM,

3/542/5 =0, 3/64+2.0/5 =0.4,

3.0/54+2/5=0.6, 38.0/5+ 2.0/5=1.0.

Crenyer co6mogaTh OCTOPOKHOCT @ MHPH mpeoGpa3cBaHHAX. hopmya

3/6+2/6=0, no (3+2)5=1,
0.5/10==0,05, no 0.5%(1/10)=0.0,

Hax snavennsMH mpeaonpeAefeHHHX. THIOB ONpefeNeHC KaKoe-To
KONHYeCTBO CTaHZApPTHHX ¢yHkuu# (8 . Goprpane OHU HASHBAOTCH
6cTpoetnbimi), Bor HeKOTOpHE H3 HHX:

FLOAT — npeo6pa3oBanue Lenoro B KeACTBATENbHOE,

INT — nenas wacrb AeACTBHTEJBHOrO WHCJA,

MOD — ocraTok OT jejeHdHfi Hauero,

ABS — Moxyab HeACTBHTENbHOIO YHCAA,

IABS — mogyab uesoro uncaa,

EXP — skcnonenra,

SQRT — xBagpaTtHbifi- KOpeHb,

SIN — cunye, o

COS — kocunye, = - S

‘ALOG — HatypansHuil Jorapudm,

- -ALOGI0 — necaTnunpifi jgorapudm,

"ATAN — apkraHresc, : -

CEXP — KoMIJIeKCHAS 3KCTIOHEHTa, - . et

MINO, AMINO, MIN1, AMINI -.»—-*MHHHMYM‘ HECKONbKHX . uuces,

MAX0, AMAX0, MAXI, AMAX! — makcaMmyMm HECKOJIBKHX 4HCed.

B umenax ¢yHKuuf, HaXOAAWAX MHHHMYM -HIH. MakcHMyM, 0. B.KoHue
03HayaeT, 4TO apPryMeHTH OGYHKUHH ARAAITCA LENAHMH, a | — q10 Aefi-
createnbHuMH,. Ecin uMs-RaunHaetcd ¢ 6yKBH A, TO snavenue GyHKUHH
ABJRETCH NEACTBHTEJILHLM, a eciH ¢ M — 1o ueaum, TakaM obpaaom,
AMINO(3, 2)/5 = 0.4, no MINO(3;2)/5 = 0. Oynkuuu; Raxoisiiue Mu-
HHMYM H MakcuMyM, B QOpTpaHe MOTYT HMeTb He.2.apryMenrta; a He-
ckoabko. Hanmpumep, moxuo Hamucate MINO(L J,K) -wam AMINI(X,
X+Y, X+Y+Z 1.0).. Boree nosHLf COHCOK BCTPOSHHHX (DyHKUmA
®oprpana moxuo Haitn B kuure ‘K. [xepmeiin <«IlporpammupoBanue
ua IBM-360». e
BOT HecKO/IbKO NPHMEPOB SanmHCH apH(METHYECKHX H JOTHYECKAK
BHpaxennfi Ha PopTpane: T
. (X.EQ.Y).OR.(ALOG(X) #+ 2.0:LT.Y) - ,
(A.EQ.B).AND.((A.EQ.C).OR(A.EQ:D}). .- :
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- 1,473 ¢ X 4 ¥ »+ 3 — SIN(COS(X/EXP(X)))
CEXP(X -+ Y» CMPLX(0.0,1.0))
(MOI‘)(NA).EQ. 1). OR.(MOD(N, 4).EQ.2)

Cnocofu xoncTpynposanss. B QoprpaHe ecrh TONEKO OAHH CNOCOG
KROHCTPYHPOBaHHsl OGBLEKTOB — maccug, MaccHBH GHB2IOT OXHOMEDHHE,
AByMepHBE, TpeXMepHHe H T, A, OnHOMEDHH# MAacCHB —STO BEKTOP,
HAJAEKC KOTOPOTO MEHAETCH OT | JO HEKOTOPOTO MAaKCHMAJLHONO SHa<
aeHns, JIByMepHH{ MAacCHB ~— 9TO MaTpHUA, KaXKIHHA HHIEKC KOTOpOf
HaMensiercs oT 1. DileMeHTAaMH MAaCCHBOB MOIYT OHTb TOJLKO OGBEKTH
OAHOro H3 weTHpex npefompexenennnx THmoB: LOGICAL, INTEGER,
REAL, COMPLEX. MakcumaibEHe SHadeHH = HHIEKCOB MaccHBa
ROJKHBL YKAa3WBATLCA NBHO, B QHCAOBOM BHJAEC, B MOMEHT HaBHCAHHT
nporpammu. Hanpumep, sannch i

REAL A(5),B(5,10)
INTEGER N(100,2,3)

sajaeT BeKTOp A jefiCTBHTENBHHX YHcen ¢ uHAexcoM 1..5, marpuny B
ReHCTBATEeNbHHX qucesa ¢ HHaekcamu 1 .. 5, 1 ,. 10 u Tpexmepuni me-
JlouHCHeHHB MaccHB N ¢ umgekcamu 1,,100, 1..2, 1..3.

Jas Toro 9roGH HCMOAB30BATL HJM M3MEHHTh SJIEMEHT MAaCCHB2,
¥aA0 Hanucatb HMA MacCHBa, a 3a HHUM B KDYrJHX cKoOkax — 3Hauc-
JHs HHLEKCOB, HampHMep:

N(1L.K,I[4J)==0
B(I, 1) = A(])

. Ilpyrne o6beKTH (CTekn, CIHCKH H np.) KoaEpyloTcs ma doprpan
NyTeM CO3NaHHA COOTBETCTBYIONMX MCHOJHHTENEH (CM. CHEAYIOHIHA
paagen). -

3ananne o6vexron w Tunos 06bekToB. OGbekTH B Poprpane (oM
OOHUHO HA3HBAOTCH nepeMennoiMu) JOKaJU30BAHH BHYTPH CEKHHH H
Moryr OWTh 3aJaHH B ee pauajie, Jlis SBHOTO SajlanHs MACCHBOB M
06bEKTOB NPEAONpeseNeHHHX THNOB (OyAeM HX Ha3HBaThb APOCTOLML)
HCTOBL3YIOTCS ONEPATOPH ' '

LOGICAL (sMena mepeMeHHHX THNa Ja/HeT)
INTEGER <{umena Le/bix NepeMeHHHIX)

REAL = (sumena neficTBRTeAbHHX NepeMeHHHX)
COMPLEX (iMeHA KOMIJCKCHHX NEPEMEHHHX)

B stux oneparopax HMeHa MEpPeMEeHHHX MEPeYHCAAIOTCS depe3 8a-
NSTYIO, JJS MacCHBOB YKASHBAIOTCH MAaKCHMAJbHHE SHAUEHHS KaXJOro
‘BEAeKca, Hanpumep: .

REAL V(3),A(4,3)

- Tuny nepeMeHHHX MOXHO B He OBMCHBaTh uBHO. B stoM eayuae
THI OupefenfeTcs OO WMEHH: €CAH HMs [epeMeHHOH HaYMHAETCA Q:

21. CIIPABOUHHE - CBEAEHMA. NMPYMEPH [IPOrPAMM 343

onmott H3 6 Gyxs 1JKLMN, To nepemenmas CHRTAETCR pesiolt, - B ‘PO«
THBHOM Ciydae — AeficTBHTENbHOR. DTO TaK Ha3MBaeMoe I KLMN-npa-~
6UA0 MOXKHO M3MEHHTb WJH HONOJHHTH € MOMOLIBIO ONEpaTopa -

IMPLICIT (uma Tuna) {{6yxBa))

Hanpumep, nocse oneparopa ,
IMPLICIT LOGICAL (Q) !mun “mafner’’

BCE [EPEMEHHHE, paguEaiomuaecs ¢ OykB Q M He ONHCAHHHE ﬂBHO:
GyLyT HMeTb THO Aa/HeT (LOGICAL). Byaem HaspiBaTh Takoe AONON
werne [JKLMNJQ-npasusos ¥ TPHAEPKMBATDCR €ro WPH HaNHCAHHH
amMm-#a doprpane.
npor?lapamerpl,x. I;apxaqecrne (axTHUECKOTO napamerpa npH o6palleHul
K TOANporpaMme uid K noAnporpaMMe-GyHKIHE MOXeT 6uITh 3a42HO
MMs APYrod MOAPOTPAMMH HIH (YHKIHH. B sToM cayuae €ro HYKHO
o6ssaTensHo onmcath oneparopoM EXTERNAL. .
lycrs, HanpuMep, HaM HYXHO BHUYHCIHTH _KOPeHb Henpepgm';l;)l
¢dyuxuuu F ot ofHOM nepeMeHHOA Ha OTpe3Ke H3OMANHH KOPHA [10,
Ins storo B dopTpane MOXKHO HAMHCATh (yHKUHIO, apryMEHTaME Ko~
topoft G6yayr F, T0, Tl, a pppa6aTHBAEMEM 3HAYCHHEM — 3HaAYenHe
KODHS C HEKOTOPOH TOWHOCTBIO:

FUNCTION RODTC F, T€, T1 )

END
Mu peasmsyeM 5Ty (YHKIHID MO3Xe, a cefisac WCMOAB3yeM ee AMR
aprymentos F = SIN, TO = 3.0, Tl = 40!

T == ROOT(SIN,3.0,4.0)

OnHako €ci MPOCTO HANHCATh STOT OMEpaTop, TO @opraH-Mamu::
pocnpumer SIN kak uMa npoctolt uepeueﬂaof}, kotopas He omxca:‘ e
sisgo. KoJib CKOpo 9TO HMs HaIHHAETCH C 6yxksu S, To @oprpan- "
mmua mocauraer SIN mepemeHHOR, uMelomel THI REAL, saBefer Tako
JIOKaJbHH OOBEKT M NMepefacT ero B KadecTse napamerpa. Yto6u ?T(:-Z:
He TPOM3OILNO, HMA NMOANPOTPAMMB HJH (yHKUEH, KOTOpOE nepeu.aeoﬁ.
B KauecTBe TAapaMerpa Apyrofl moamporpamme uite QYHKUAH, HALO O

3aTeJbHO OUCATH C MOMOIIBIO OHEpaTopa EXTERNAL:

EXTERNAL SIN

¥ = ROOTC SIN, 3.8, 4.9

B kauecrBe (pOPMAJBHHX [aPaMETPOB B @opTpane MOryT HCIO/b<
80BaThCA - He TOJBKO MPOCTHE: MepeMeHHHe B pMeHa TORNpOrpaMu «
¢$yuxuufi,  Ho H  MACCHBH. Pasmep ¢opManbHOro gapaMerpa-Maccusa
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TaKXKe MOXeT GHTb (HOPMalbHHM .napamerpoM. B stom cayuae momy-
€KaeTca OnHCAHAE MAaCCHBA B BHIE

REAL A(N)

INpuBeseM B KauecTBe NpHMEPa MOANPOTPAMMY, KOTOpas H3MeHSET
8HAK BCEX SJEMEHTOB BEKTOPa Ha HPOTHBONOJOXKHHIL:

SUBROUTINE INV{A,N) ‘!HHBERTHMPOBATL <BMIA,N>

REAL AN} ! naHozAzrekTop R(1..N),
IF{N.LT.1)CALL OTKAZ ! N21
DO 18 I=1,N e umka ¥V I € 1..N
ALl = —ALI} f.e = ALY) z= ~ADD)
L]

18 CONTINUE a2 KOHBIL UHKAa
END koHeu nporpamMMs

Ucnoavsopaunyio 3asech mnoanporpammy OTKAZ Gyaem cunrats
BeTpoenHOfi noanporpammon QopTpaHa, BH3OB KOTOPOH 3acTamJifeT
@oprpan-MamEHy cOOSIUTE O BOSHUKHOBEHHH CHTyalliy OTKAa3 H npe-
KpaTHTb BHIOJHEeHHe POpPTpaH-nporpaMmsl.

®ynkunn, OyuKuua ABAAETCA UPOrPaMMON, Bupaoa-ruaalomeﬁ sga- |

uenue, B PopTpaHe BhpabaTHBaeMoe GyHKILHEN SHATEHHE MOXKET HMETh
TOJABKO mnpegonpeseneHHnt, THN, BrmpaGorars B KauecTBe 3HaueHHs
MAacCHB HJM BMs Apyroft ¢yHkUMH Hebss. Tun BupaGaTHBaeMoro
GynKnue 3Haqelmn MOXKHO 3ajaTb fiBHO, B NepBOf CTPOKe (YHKIHH
B BHlE

LOGICAL FUNCTION (ums) ((qupma.anue napameTpu)}
"INTEGER FUNCTION (ums) ({(dopManbhbie napametpu)
REAL FUNCTION (umsa) ({(popManbHHe BapaMeTpH))
COMPLEX FUNCTION (ums) ((dopmanbnrie mapameTphl))

MoxHo, onHaKO, ABHO THN H He 3aA4BaTh, a Mob3oBaThes IJKLMN/Q-

DPaBHJOM H [HCATb NPOCTO

FUNCTION (ums) ((bopmasbunie napamerput))

B oranuue OT moamporpamm, ¢ymkuur B PoprpaHe o0A3aHH HMETh
napaMeTPH, HOPTOMY-IaXe eCln y (pyﬂxmm (nanpumep, y «ctex nyc-r»)
HET HH OJHOTO apryMeHTa, ero-MPUXOAHTCA NoGaBafth, JlAs TakorQ
(HKTHBHOTO NapaMeTpa PeKOMeHAYyeTcsl HCHOAb3oBaTh WMaA NLP (ot
cnoB NiL Parameter) *).

.LLM TOrg . 4TOGH npn peam«sauxn (bynxmm yXasath ee sHaue-
HHE, B Qppra_ue 'BMECTO CJIOBa <«OTBET» nHUIeTcd HMA (QyHKUHE OGe3
CKOBOK H aPTyMEHTOB, HAMPHMED: '

)11 yran nerxo snnouuuaxomaﬁca pacmntbponxa NLP-monosuauuul
Aetaloutdi napamerp,
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FUNCTION NUMPOL.{AsN) lumcno DACEUTENEHEN

REAL A(N) 1, panozAssexkTop Ril. N5

IF(N.LT. 12CALL DTKAZ !._ N21

NUMPOL=& t, arser 1= @

Do 18 I=14N 1, ukn ¥ I € 1..N -
IF(ACL) .GT. &) . . ECAM ALDIYG TO

c} NUMPQL-‘NLIMPOL-l-l 1. « = OTEET 5= oreer+l

14 CONTINUE 1. KoMew Udkaa
END tgoHe NPOrEariiht

KoHCTanTh, 3ajaTh KOHCTAaHTY B @op'rpane HeJIbBXA BAMECTO a:::lz
MOKHO 32AaTh C MOMOIUIBIO CHENUANbROTO oneparopa DATA navan Ha
sHAYCHHA HEKOTOPHX OGBEKTOB H MOTOM 3TH 06BeKTH He MEHATD. ,
npuMep, onepaTop

DATA

@ - g/ 2.71828L /5, PL/ 3.141593 /
@, * . 6/ 1.1, 2.1, 315 4.1 o
@’ | . 1. 2’ 2. 2’ 3.2’ 4.2

2, 1. 3, 2. —S’ 3.3! 4.3 ' 4

sajaer uaqa.nbuue suaqeﬂnﬁ npoc-rux nepememmx E Pl n uaccmaa A.
3naueHBe MaccuBa Sajdercd «mo cTo.nduaM», T. e. CHauala MemAeTCs
nepBHA HHAEKC, 3aTeM pTopofil ¥ T. A.

P Bnon]sunon IoncucreMa Bnonalnusona B ¢op'rpane fABAACTCA
BeCbMa oﬁixmpnoﬁ ofnajaeT Maccol Camuix paaaoodpaaﬂux BOSMO)K-
nocref, Ms, olHaKo, OrpAHHYMMCA SJHIIL UIECTBIO OnEpaToOPaMH, 1o-
CTaTOYHHMH /A TaK HasHBaeMoro 6ec¢opmamoeo BBOJa/BHBOAA HA
IHCK H Ha TePMHHA:

CALL ASSIGN ((Kana.n) {nMs (bai’ma}) .

READ ((xanax),*, END = (merxa), ERR —(Me'rxa)) (q'ro)
. WRITE ({kanax),») {st0)

CALL CLOSE ({xanan))

TYPE », {uro0) .

ACCEPT », (uro)

- Ilan Baonalausona B d>opraHe ‘e¢fp cnelmanbHbe ncno.uﬂme:m—
Kanaabl, aanueuonamme yHenaMe ot 1 210 99. Ka}xnui’t KaHaz ﬂ;/(t)ee'r;
CpeaH ApOYHX, npe,u.nncanng «HauaTH pa60'ry»l«xonqu-rb p;E ;ly) /
(ASSIGNICLOSE) H [peanncaHus ’ «IPOUECTb3/€3aMACATES ( =
WRITE). Ilpn nauane pa6o1~u ¢ KaHaJoM YK43HBaeTcd KM (paqa“:
¢ KOTOPHM 6y1xe'r secTHch paboTa. MeXjy npeAnucanuiMH ;:caﬂmy ’
paoo'ry»/«xonqmb paboty» paapemalo'rc;;n ::ai:"ronbxo npen :

6o TOJbKO NMpeAnHcaHHs «3
‘npol‘;e?ul::l:eﬁz (I){SXHM n;; 5BM CM-4 ans Bwn.alnunona B $afina
#a JHCKe o6HUHO HCHOAL3YIOTCH kanagu 1—4, a s m;oAalsunom
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Ha TepMuHan — omepatopd TYPE (BuBecrn) -m ACCEPT (srecra)]
IMpuMepH HCNOALIOBAHHS STAX ONEPATOPOB GYAYT NPHBEACHH HHKE]

ITpamepn nepexoanposku mporpamm na doprpan. Haunem c 1By
OpHMEPOB 3aKOHYECHHHX ONHOCEKIHOHHHIX MPOrPaMM, KaXAas H3 KO
TOpuX uHTaer mudopManmio H3 dafina, o6pabaTHBACT ee W SamHCHBaeH
pesyiabTaTa paboTH B APYrofi dai ' .
I 3nauenHe B TOUKEe NPOM3BOZHONA MHOTOYNEHA, 3aNAHHOTO 10 YOLId
R BAIOIHM CTENEHAM, HAJ KOMAJNEKCHBIM ROJEM. ;

o ’
CXXXX BuBOA PEe3YynLTATa M KOHEHW PABOTH C KaHaname

WRITE(2,%) *DP(Z) =*,CDP ! K2.sHBECTH <DP>

CALL CLOSE¢ 2 0 ! K2.KDHYMTE PABOTY -
CALL CLDSEC 1 ) t K1.KOHSWTL PaBaTY
END ! KoHEeL, NROrpaMtis

Tloscuum paboTy onepaprbB READ n WRITE na stoM npuMepe.

i . . .

o o 3
‘; C"P PaNNa mponaRoanan mnorounena S'anamaru e . Kaxauf H3 3THX ONepaTopos npu KaXA0M BHIIOJHEHHH quTaeT HIH
! .

> . YEHBAKUWM CTENSHSM HAA KOMNABKCHHM nanem 3 # CTpOKE pAaBHO

CaaHo 21B gaiine "MEXMAT.DAT" ~ KOMOASKCHWE tmcna.[ samHCHBAET OARY. CTPOKY. KOHHQT;BSM: chﬁe:m:‘:' P P
C . 1Zy ANy «nx, Al, AG (OOHO uMCHO B CTPOKE) gHaCy NEpeMeHHhX B onepa’rqpe. pHMED,.

Crnonyunte: 1B galine “MEXMAT.RES" ucxoaHMe AaHHue M READ (1,»,END=11) CA

ipe3yALTaT — IHAMEHME npouzeoaHol P2 (7). o i

Cunen peanuzauums ( NETaETCA NPOSECT ONHO KOMIJERCHoE THCIO B nepeueﬂfym %‘;;ogzer

T suumnenvm P* (Z) vHAYKTHEHO, no cxene Mopkepa p Qafize ¢ HAHHHIMH uenpoqu:raﬂuux CTPOK YyXe ugT, o [p

oo nepexoj K OnepaTopy ¢ METKOH 11,

e : IMPLICIT COMPLEX (C) 'TUN KOMOAEeKCHoe wMcna'
o CALL. ABSIGN(1,"MEXMAT.DAT™) !Kil.Hauate pasaty,
o ‘CALL. ASSIGN(Z2,*MEXMAT.RES®} !'K2.HauaTe pPasoTy)
i ) WRITE(2,%) "Buuucaerve ®* 'KZ.BuB0A 3aronoska’
B, ' npovapoaHoM HHOrovYneHa no cxeme MopHepa® '

B onepartope
WRITE (2,%) 'Touka Z =, Ccz

mepesi HMeHeM MepeMeHHOH CZ ykasan TekcT. DTOT TeKCT Gyner mo-

Mellen B Hauano OdepefHoH crpoku ¢afiia mepen SHaueHHEM pepeMeH-

c 4 Hofi CZ. - i
c Yucao JOKAAbHBIX MAKCHMYMOB YHCJIOBOH nocngnonateﬂbﬂoc‘r
£¥¥¥%% Bpoa/BuEQR TOYKH Z 2

‘ C : w2 MAKCHMMYHOB HHMCAaBEOR

‘ arMa HMCAT NOKAAKHREE MAKCHNMYT -

- READ (1,%) CZ 1K NpodECTESEMKXE Z> :_i"F' erpanng ‘ AOCASAOBEATRARHOCTH

WRITE(2,%) *Touka Z =",CZ !K2.eupectt <exs Z> CaaHo + 1B gafine nMEXMAT.DAT™ nOCABAQBATENLHOCTL

t C tupcen (DRHO HMMENO B CTROKE) :
CXXXX Bsoa/suson KospeUUMEHTOR HHorowneda P, Cnonyumres 1B gadine BMEXMAT. KEG? wcHOAHME AaHHES
c BiHCARHWe PP (Z): 1pESYNETAT — SHEND JIDKAALHEX MAKCHHYHOB
o]

{ {ENeHEHT HAZHBAETEH  NOKAALHLN HaKcuMy
tHoHs ©RaKn y Hero Hev COCRARy BRALUETrD
tueM oH car) . )

‘ WRITE(2,X) * KoagpMumeHTe MHOrOYAEHA B nopHAKe”

} 8, yBuFaHus cTeneHeis® ’ ’

CDP = CMPLX( P.9, 0.0 ) f

CP = CMPLX( 9.0, 0.0 ) !

1 _ CONTINUE ! uvkn V A € K)

P READ (1,%,END=11) CA ! o BUNOAHSTE

s WRITE(2,%) CA ! o KZ.musecTd <A>

‘ ]
[}
]
L

DP = 0.0 + G.0%i
P = 0.0 + 0.0xi

soaon

re PRANMIAUMHET ELUMCNUE HYHELHID HHAYKTHEHOS,
C”Ae:‘ ie’: w,,,nndnenﬂnﬁ BNEHEHTs TOCNSAHNE GASHEHT
o ABNRETCH AOKANLHBM HAKCHHYHOM)
; Fix) = € 1,3 Aa )} IF onpeaensHo TOALKO HA ol
COP = CDPXCZ + CP « DP t=DPXZ 4 P ! _
CP = CP XCZ + CA e P =P XZ +A)
GOTO 1 ‘ Ko

11 CONTINUE tKaa

IMPLICIT LOGICAL (@) ttun pa/Her .

noanann
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CALL. ASSIGN(1, ”MEXMAT.DAT*? 1Kl.HavaTs- pasmyj
CALL ASSIGN(2,’MEXMAT.RES®) !KZ.Ha4ath pasory i

C
WRITE(Z,%) *BuqMcasHME MUCAa AOKANLHMM "

. e * MAKCHHMYHOR® |
NMAXS = @ 1044) = g

C
READ( 1, ¥, END=21 ) X !ecau o He nycT
NMAXS = 1 2. .y ra i
XLAST = X e Fix} 2= (ly%yn2)

LI |

GLAST = , TRUE.
1 CONTINUE . WWKR Y X € KIi

READ_ (1,%,END=11) X le o BHNGAHATE
CWRITE (2,% X , te w 1
IF{{  GLAST.AND.XLAST.EQ.X).OR.

-t et

@  (.NOT.QLAST.AND.XLAST.LE.X)) NMAXS=NMAXS+1. }

GQLABT = (XLAST.LE.X)
XLAST = X . 1e o
6070 1 ', KOHeu

11 CONTINUE s uUMKna

c21 CDNTINUE !kcmeu ecn
WRITE(2,%) *4ucAo fAokanbHes MaKCHMyMOR = *, -
a | '

c o , NMAXS
CALL - CLOSES 2 ) 2 K2, koHunTe rasory
CALL, CLOSEC 1 ) ! Kl.koHuuTe pasaTy
END !KoHeu nparparivm

®parmentii nporpamm ua Poprpame. Huie OpHBeAeHH (parMenTw
mporpamu :Ha Qoprpane—peannsayun OTHEJLHEX ' OANPOrpaMM H dyHk-
unll, Hekoropue NPHMEPH HCMOAB3OBAHUA STHX noanporpamMm # Gpyuxuui
GYAyT npHBeReHH HHiKe, TIPH OMHCAHHH MEXaHH3Ma MePeladn NapaMeTpos
Cymmupozanne snementos maccusa. - o : )
SUBROUTINE SUM(A,N,S) ! cyMha <mxif, N, BLxzS>

REAL AN) {.naHo:ArpexTop R(1 '
IF(N.LT.G)CALL OTKAZ 1o N2 o @ e
5 = 3.0 -

{u B.yETaHoBUTL B @

K2.BRRecTin <X>

IF(1.GT.N) GOTO 13 o, UWHKA ¥ 1 € 1, N
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Buunciense. cjeRa MaTPRIbL,

FUNCTION TRACE(A,N,NMAX). !cnea <exiAN>:uuchc
REAL. A(NMQX,NMAX) t.ApaHO2 A 3 RCIIDN, 1..N)
IF(N.LT.1)CALL OTKAZ '« _ . N2 1 ‘

TRACE = 9.0 . OTEET,YCTAHOBUTL B @
IF(1.GT.N) GOTO 11 !, unkn ¥ I €. 1..N
DO 14 I=1,N 1, +BLNOAHATL
TRACE=TRACE+A{I,I} !. . oTeavi=areaT+A{I, 1)
18  CONTINUE T, KoHew' E
11 CONTINUE ) fo LMKAA
END ! KoHew nporpavte

Bruncaenne KopHs HenpephipHof dynxuuu F na orpeske u3onsuus
XOpHA METOROM AeJeHHs MOnoAaM.

FUNCTION ROOT(F,X,Y) !kopeHb <F> Ha <{X,¥>
IF{F(X)XF(Y).GE.©.0) !.aanHo: FX)XF(Y)<F.9

-] © CALL OTKAZ ¥g——
A=X ta A= X
B=Y ', B= Y -
19 CONTINUE 1. uMKA noka B-A>P. 941
IF(B-A.LE.2.9P21)60T0 11 ! BHNOAHATH .
T = (A+B) /2.0 ! T s= (A+R) /2.4

IF(F(A)XF{T).LE.P.2)B=T
IF(F(B)XF(T).LE.9.8)A=T

AL RN RN NER ¥R

60TO 19 ', KaHey
11 CONTINUE '. uukna
- ROOT = (A+B)/2.9 . orseTr =2 (A+B) /2.8
END ' 1KOHBL, NporpamMMe

Bwuncienne uirerpasa QyskuHp Ha OTPe3Ke METOAOM Tpaneuni.

-FUNCTION TRA(F,A,B,N)!1HTErFan ¢yHkMm <pxsF>
- 1a HA oTPezke <BXIA,B>"

!e € HMcnart TRaneumtt {N»

IF{N.LT.1)CALL OTKAZ 'eptanp: N2 17 :

[ N 1 g . .

B-A)/N

fr Ry

00 16 I=1,N"~ - !e « BHNOAHATS
S =8+ A1) 'e o Si=g 4+,
13 conTinugE !« Komey & A
11 CONTINUE ‘. uMKna’

END SRR {KaHEY nporpaMMu

TRA=( S-F(B)/2.0 )¥DX!

DX = {B~A)/N fe mensTa X 1= (
8 = FlA) /2.9 1. cymma . = FIAY /2.8
X=a 1.ox o= aA
DO 16 I=1,N 1. uukn VI € 1,.N
X = X+DX !. . BHNOAHATE .
8 = S hoa aee
19  CONTINUE }. KOHEU uMKNA .
1]
:

END

v

« OTBET 3= ase - .
KoHew nporpavim .
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)

YuCcH0 MHHHMAJbHBIX S/EMEHTOB HHCAOBOTO BEKTOPA.

FUNCTION NMINS(A,N) !uucho MHUHUMYHOBS B2 A, N>

REAL A(N) t, naHot AseekTop R(1..N) g
IF(N.LT.1JCALL OTKAZ *.____ N 2 1

NMING = 1 e qMCAQ MHHKMYMOE 2= 1
AMIN = ALL) t. dMHHMMYMN 3= A(1Y)-

IFC 2.6T.N } GOTO 11 ! wikn ¥ I € 24N

D0 18 I=24K 1« o EBHOOAHATHL
c -
IFC ACI)LEQ.AMIN ) NMINS=NMING+1
IFC ACD) LLT.AMIN 3 NMING=1
IFC ACT) LTAMIN > AMIN =A(I)
c
18 CONTINUE 1. KOHEL
11 CONTINUE - Ta yukaa

END ' LKOHe nporparMe

Boiuncaenne SIN(X) c¢ 3apannoit TOuHOCTHIO, Bynem BHLAHCISTS
sin(x) ¢ saganmofi tousoctbio EPS kak wacTHuHyio cymMMy p#aa

2i—1
== = {— ‘—l-—-———-—x -
S E a, rae a (-1) Gi=1r’ [an|<EPS.
Ynenn psiga a, GyAem BHUHCAATD PEKYPPeHTHO Mo dopMynam

x2

=X y=— I nE—1)

FUNCTION SINEFS(X,E) !oiye or <exiX>

L o s c TovHacTe <BxIEY
I =1 H
A = X ! wen
g =X :
CONTINUE © MKk -
IF(ABS(AYLTEYGOTO 11!e noxka ABTA) 2 E
€ 1. BLNCAHATL
I=XI+1
@ = ~ANNRZ /4 ({2KT-2) % (2XKI-1})
=8+ '
GOTO 1 ! KoHew
11 - CONTINE tumKna
SINEFS = & OTEEYT = S

| 4
END . $KoHEL NParpams
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Nponssesciiie ABYX MATPHU.

SUBROUTINE MATMULSC A,B,T,NK,M 3
REAL AIN,K), BIK,M), CIN,M
IF(1.6T.N .OR. 1.6T.K .OR. 1. ET-H) CALL UTKAZ
DO 19 IN=1,N
00 26 IM=1,M
CUN,IM) = &.8

D0 36 IK=1,K
C(IN,IM) = C(Iﬂ,lﬂ) “+ A(IN,IK)%B(!K,IH)

3@  CONTINUE

28 CONTINUE

18 CONTINUE >
END :

Nupexc MaKcHMaAbHOTO sneuelrra Bexropa.

FUNGCTION INDMAX (A, M} IMHaeke MakcuiyHa {A,N)

REAL A(ND 1 . nanasArpekTop R{1l,.N),
IF{1.GT.N)CALL DTKAZ f.____ N 2 1
INDMAX = 1 1, preeTt:z=1
Do 18 I=1,N 1. umka ¥ I £ 1..N
IF(A(I) GT.A(INDMAXYY e « ecan ALXYAlaTeET)
a INDMAX=I'e « » TO DTBETI=]L

c ' . ' . « KOneu ecad

13 CONTINUE 1. koHey uvKaa
' END - 1KoHe NROrFaMibl -

¥Ynopsaouense SAEMEHTOB BEKYOpPa NO BO3PACTAHHIO.

SUBROUTINE S50RT{(A,N} ! ynupﬁhoqeuue BEKTOPA
REAL. A(N? !.panos Azeektop R{1..N) 4
IF{1,.GT.NICALL OTKAZ !.——— "N 2 1

C nonyMuTES SABMEHTH B BEKTOPE A NEPECTABARHW TaKy
:C. o ALY LA(2)¥%5,.. 2A(NY
T . : :
RO 13 I=Ny1,~1 ‘e UHKA VIEL. . N peseps
C uHB? AN LAITH1Y VKT 1 ALI+1) LALI+2) £.. . SAN)
T g : . '
J = INDMAX(A,I)  * !. «Ji=MHARKC MAKCHMYHA
X = A1) . e » B bWpeaka A(l,.1)
A(I) = Al le +»OEBHMEHATH I-Wi% -4, J—b4?
A = X .' : e o SneMeHTH ‘BEKTORA A
18 CONTINUE !, KOWeu uMkna _
et L {KoHeU NPOrpaHi -
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} Hexoropuie Bonpock ycTpoiictaa PopTpas-Mamusnl. QopTpan-Ma-
;muﬂa—}’ﬂnnepcanbﬂuﬁ -Bumonnateas mporpamM Ha @oprpane — pe-
anbHO mpepcTaBaser coboft IBM ¢ COOTBETCTBYIOIIMM MNPOrPAMMHLIM
ofecriedeHHeM (KOMIHIATOPOM ¢ SSHKa doprpan, pemakTopoM cBAsed,
8arpysunkom H £p.). PaGota QOPTpaH-MAIIMHE COCTOHT H3' ABYX aTa-?
TOB: TOATOTOBKH NPOTPaMMH H ¢€ BHNOJHenus, B mpouecce noaro- 3
TOBKH TPOM3BOJHMTCH KOMIWSLUHS TEKCTA MPOrpaMMH C f3MKa  (dop-.3
. Tpad B Koaw 3BM, penaxTHpOBaHme cBaseil. W pasMellieHMe B TIAMATH
OBM nonyyenHo# nporpammu B wopax. Ha srane smmoanenus HoJry- ,
MeHHas nporpaMMa BHUOOJHAETCA .mpoueccopoM IBM Tak xe, Kak n

JMmobas apyrasa mporpaMMma B kKoZax.

3nece BakHO oTMeTHTH® KBe ocoGenHocTH PaGOTH POPTpaH-Ma- j,
WHHE. Bo-nepBHX, KaXAas CeKuds nporpaMMm Ha (opTpaHe KoMIH- §
JIHPYETCs B KOAM HE3QBUCUMO OT OCTAAbHGX cexyud (5TO CBOACTBO -3
OPHHATO HA3HBATbL pasdevroldl Komnuasyued). Ipyrumu cropamu, dop- 3
TPaH-MAIUHHA HE (POH3BOANT HHKAKHX MPOBEPOK COOTBETCTBHA MEXAY 3
ONHCAHHEM NOANPOrpaMMbl #AM GYHKUMM # ee mcnoapsoBaHueM. Huxe 3

MH 10ApoGHO ocrauonumcn Ha 9¢¢ex'rax, K KOTODHM NPHBOIHT TaKOM
- HOJXOA.

. Bo-Bropux, mociie mOAroTOBKH octaloTes aApeca maMaTH OBM u
COLepKUMOe MaMATH MO STHM aapecam (KomGuaaummuu 6ur)., [Toayueu-

Haf MporpaMMa B KOAaX, KaK NPaBHIO, He CONEPKHT HHKakoA Hudop- -3

MauuH, HanpuMep, O THHAX OGBEKTOB, PACHONOKEHHHX B TeX HJM HHEX
Mecrax mamsate DBM, nan AaXe 0 TOM, 4TO DACNOJIOKEHO B JNaHHOM

. MECTe "~ NaMATH — 00DBEKT HJIH KOMaHllH, COOTBETCTB)HOIH.HG xaxomy-'ro

onepatopy Poprpana.

Pacnonoxkenue obbekton B mamsTH, Kaxami o6bext Doptpan-
~MPOrpaMMbl 3aHHMAET HECKOJALKO GafiT ¢ mOCAefOBATENbHHMH aZPecaMH,
‘B pasmbix QoprpaH-Mamunax o0bekr OJHOrO W TOTO e THNA MOMKeT
SauHMath pasHoe uuciao Gair, O6muno LOGICAL samumaer !, 2 wam
4 Gafita, INTEGER — 2 umn 4, REAL — 4 Gafira, a COMPLEX xpa-
HATCA KaK mnapa 3sHaveHwd THNa REAL — sellecrsennasn, a noToM
MHHM2 dqactH., Y Hac 8 LOGICAL, u INTEGER samuMawT ne
2 Gaiira.

- Opsomepunll MaccHB U3 Tpex /IEMEHTOB pacnosiaraetcsi B HOpPAAKE
X(1), X(2), X(3). /19 MHOrOMEPHHX MacCHBOB BHIOJHEHO npasuiio;
mepsHil MHAeKC MeHAlTCA nepBLIM, BTOPOH — BTOPHM H T. A, Tak, mar-
prHua 3«2 pacnonaraerca B nopsaake X(1,1), X(2, 1), X(3, l), X(1,2),
X(2,2), X(3,2).-

Caosa ¢pacn0/zoatcenue 00%eKT06» Ha CaMOM Jejie. O3HAY8I0T Mpo-
€TO, 4TO KaMAOMy OGBEKTY COOTBETCTBYET HEKOTOpH# anpec MaMsATH,
a Bce neficTBHA - ¢ OGBEKTaMH BHIPAKAIOTCA B TePMHHAX anpecds o
COAEPIKHMOTO -HAMATH IO STHM aApecaM. PacRojioxeHHeM oOLeKTOR B
DaMATA (T, €. comocTab/eHiem ‘o0beKTaM ajpecoB MaMATH) MOXKHO
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SBHO YOPaBAATL € MNOMOLIBI0 CHEUWaiAbHHX omepatopos Poprpaua
EQUIVALENCE s COMMON.

Onepatop COMMON. Hwmena nepemeHHmx B DopTpaHe JIOKaJH30
BAHL BHYTPH CEKIHH: OKHO H TO Xe HM#, HampEMep A, B ORHOH cek-
OME O3HAYaeT OAHY HEPeMeHHylo, a B Apyrof — apyryio. Moxno, oa-
HaKO, H OTOXAECTBHTL NepeMeHHbe pa3HHX CeKUul, SABHO yKa3aB, 8
KaKOM MeCTe NaMATH HYXHO DACHOJOKHTL OTOXJECTBIEMHE OGbek-
TH. JT0 yxasaﬂne sajaerca ¢ momoupio omeparopa COMMON (o6-
114: )

. COMMON / (uma COMMON-6moka) / loGbexTr!

e (uMeHa O0GBEKTOB) I ...
e, (uMeHa OGHEKTOB) r ...

N @, ) .o : I ...

ViMena o6beKTOB NepeyncAsioTCS 4epes B3amATYIO, AJS MACCHBOB
yKa3bBAETCA PAasMEPHOCTb DO KAXAOMy uHAeKCy. Pasmepsocts Mac-
cHBa JOJKHa OHTL yKasaHa TOJIbKO. OAHH pas —JHG0 B onepatope
COMMON, qu6o npu %BHOM ONHGAHHH THNA. PeKOMeHAyeTcsi yKashbl-
BaThb pasMepHocTh B onepatope COMMON, a Tun Boofmie He ONHCH-«
Batb (mosmnsoBarbess IJKLMN/Q-npaBuaom).

OtoxpaecTBieHHe OGBLEKTOB NPOMCXOLHUT 3a CYET COMOCTABJECHUS UM
OIHOTO H TOro Xe ajpeca MaMsATH:

1) kaxxmomy COMMON-6a0ky, nHanpumep Gaoky XXCOM, oop-
TPaH-MallHHA CTaBHT B COOTBETCTBHE ajpec B MNaMsTH, T. €. eCIH B
PasHHX ceKnHAX Hcnoab3oBaHbl COMMON-60KH ¢ OZHHM H TEM Xe
HMeHeM, TO HM OyXeT COOTBETCTBOBAaTh OOun & TOT e adpec NAMATU;

2) o6vexTn COMMON-6i0Ka ¢ jpaHHEM HMeHeM, OHNHCAHHHE B
JAHHOM CeKUWH, PacrosaraioTcs B NaMsTH, HayHHasA ¢ agpeca COMMON-
6noka, nocieAOBaTeNbHO, B MOPAAKE HX ONHCaHHA B OHEpPatope
COMMON, :

Mycts, manpumep, n B CeKUAH 1, © B CeKUHH 2 ecTb Omeparop

COMMON /XXCOM/ XM, X(3), DX(3), DDX(3) )
Torna nepemennas XM cexkunr 1 m nepemennas XM cexnun 2 Gyayr
Pacno/ioKeHH B OJHOM H TOM e Mecre maMatH QopTpaH-MalIHHH —
B nepsux 4 Gafirax COMMON-Gnoka XXCOM. Maccep X ceknmm L
M wmaccus X cexuun 2 OyAyT 3aHHMaTh caepyiomue 12 Gafitos
COMMON-610ka XXCOM u 1. 5. *Takam o6pasoM, mepemenaue XM,
X, DX u DDX oxaxyrca oGuumu gas cexkuns | u cexuud 2. [lox-
uepKHEM, 9TO OTOXKAECTBJIEHHE MEPeMeHHHX BH3BaHO He COBNAJCHHEM
HX HuMeH, a cosnadenussm adpecos. Ecnu, wmanpumep, B CeKUHH 3 Ha-
nHCaTh .

COMMON /XXCOM/ X(3), DX(3), DDX(3), XM

.12 A, [, Kywmmnupesko, T, B, JleGenen
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To nepemennan XM cexumn 3 Gyaer pacnonoxena ¢ 37 mo 40 Cafitw
COMMON-6s10Ka XXCOM B, TakuM o6pa3oM, 0TOKAECTBETCK He ¢ XM '

cexkunit 1 u 2, a ¢ snementom DDX(3) maccusa DDX cexumi l B2
Ewme onnn npumep. [Tyets B cexumu 1 ects onepatap

COMMON /XXCOM! 1(9), J,K
4 B CEeKuHH 2 — onepatop

COMMON /XXCOM/ 1(2), J,K, GAMMA

Toraa B namat QopTpaB-MaumIAHH STH o6beKTH GYAYT pacnoso- 3

JKeHH cleayioHy o6pasod (s osHagaer Gafit namsrth):

<«nayano COMMON-6roxa XXCOM
TaMATh: . ttotlo -la cloc.. « /
ceKitas 1@ 1Y) 1) J K
CceKnug 2: I |1ue |3 K GAMMA

Oneparop EQUIVALENCE. Oneparop COMMON mnossosnser oros 'f;

XIeCTBHTb OGHeKTHW pasnHX cekumit, JIns oTOXmecTBNeHHA 0GLEKTOB

BHYTPH OXHOM CeKUHH (T. €. CONOCTABJEHHS MM OAHOTO H TOrO X6 ]

anpeca namaATta) Henodpsyercs onepatop EQUIVALENCE:

EQUIVALENCE
e ({ama ob6mbexra), {uMs o6BexTal)
a, _ {{uma obwexrta), (uMs o6veKTa))
e, cee

B KavecTBe HMCHH 0GbeKTa B STOM ONEPaTope MOXKeT GuTh yKa-

SaH H SJeMeHT MaccHBa. UToGM NOHSATb, Kak#e OTOKEECTBACHHS mpH
STOM nponsoﬁny'r, Hy}KHO IIOMHHTBH, KaK pacnoJiaraloTcss SJCMEHTH Mac-
cBoB B maMstTH, FlycTh, HaupuMep, B HEKGTODOH CeKIMM 33AaHH Mac-
CHEH

REAL COORD(3), A(3,3), A1(3), A2(3), A3(3), B(9)

Torza oneparop

» - EQUIVALENCE .
B o (COORD (1), X2, (COORD(Z2),Y), (CODRD(3),Z)

OroMAECTERT o6neXT X C MEPBEIM SHEMERTOM MACCHEA COORD, Y —co
BTOPHM, a Z—c¢ 7TpersEM. [locAe TAaKOTO OTOXKAECTBJEBHS BMECTO
£OORD(1) moxno. manncars X, smecro COORD(2)'—Y u np. Hpy-
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nmn woBaMH, onepaTop . EQUIVALENCB MO}KHO ncno.nbsoaan; A
KOXHPOBAHNHHA oﬁosﬂaqeimﬂ Onepatop- .

EEUIVALENDE {All, !.’,AI(I)),
a (Al1,2),A2(1)), (Al 3) 33{1))

no3BoJisier obpamarbes K cronbmaM MatpHus A no mmeHam Al, A2
u A3. .

Jl0BO/ILHO  PacHPOCTDAHEHHHA TPIOK — HAJIOKEHHO -OAHOMEPHOTO
MaccHBa Ha ABYMepHHR M PaboTa G OJHOMEPHHM MacCHBOM BMecTO
Asymeproro. Hanpumep, onepatop

EQUIVALENCE (A(1,1), B(1))

oTOXAECTBAACT O saeMeHTOB MaccuBa B ¢ 9 siementamMm Mmaccusa A:
ALty ¢ B(1), A(2,1) e B(2), A(3,1) ¢ B(3), A(L,2) ¢ B{4),
A(2,2) ¢ B(5), A(3,2) ¢ B(6), A(1,3) ¢ B(7), A(2,3) ¢ B(8),
A(3,3) ¢ B(9), Tlocne STOro cRenaTh BCe SJAEMEHTHl MATPHIH A Hys
NIeBBIMH  MOXHO, HaOmpHMep, C OOMOUIbI CJEAYINero (parMeHTa Mpos
FPaMMEIL ’

DO 12 1=1,9
B(I) = 3.8 -
19 CONTINUE

Mexanuam nepepawm mnapamerpos, [Ipy BHI30BaX NOANPOrpaMM &
Hynkunii dopMaibHHe HapaMeTph 06pabaThIBAalOTCA TaK, Kak ecau O
OHH OhUIM pACHOMONKEHH, HAYMHAS C TOIO e ajpeca, 9T0 H COOTBET-
crByioumHe (akTuuecKkne napamerpel. luaye rosops, npH BH30OBax-
ODOHCXOJUT Hepefaua adpeca (HaKTHYECKOTO MaPaMeTPa, a He €ro sHa-
nenus. Takofi MeXaHH3M NepelauH napauerpos HasHBaeTcd Nepefaved
no covLaKe.

Hu uepesamaeMuil ajpec (aKTHIECKOTO napameTpa, HH COJepMH-
Moe aMATH {0 PTOMY AaAPECy HE COXEPXAT HUKaKoR MmuboepMauun of
HMEHY, THI® WIH JaXe DaaMepax 3aHHMAaeMOH (aKTHUECKHM HapaMer-
poM mamaTH. [IpH BHOOAHEHHH BH3BAHHOA NOANPOTPAMME HPEANCHE~
raetcd, 4To OnA nepepan agpec o0bexTa HyXKHoro THOa. HEkakux mpo-
BEPOK COOTBETCTBHf [APAMETPOB HH HA 3TANS NOATOTOBKH, HH HA 9Tans
BHIMOJHEEHs] nporpaMMu POPTpaH-MauIuHa, KakK NPaBHAO, He HPOBOJHT.
IlpusegeM HecKOJbKO NPAMEPOB BH30BOB DPEANHIOBAHHMX BHULE NOX<
mporpamu SUM u TRACE (va6a, 21.1), #LIOCTPEPYIQUINX. ST HB.AR-
HEe, NpeANoAsTad, 9TO B HavaJe CeKUHM, I4e CTOST STH BH30BL, SOTh
CIeAYIOUHE ONMHCAHHSA:

REAL .  A(5), B(), E{4,2)
. COMPLEX £(2) o
COMMON /CON7 B, X, Y(3), 2, N(4)

2%



| cALL sum B, 8 B(@)

AR
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fa6auna 2!1 3

Bhizos C PéayabTar BHNOJHEHHS BH30B2

S==cyMMa BCeX SJeMeHTOB A \
S=cyMMa BceX 9JeMeHTOB B

B (9)=cyMMa 0epBuX 8 sjeMeHTOB B
S==CcyMMa Bcex sJementos E
S==cyMMa NepBHIX-5 sjJeMeHTOB B
S==cyMMa mocieaunx 3 siementos B
S=Re (C (1)) + Im (C (1))
S=X4+Y)+Y@A+Y@
S=xX+Y()+Y@) +YQR)+Z
T=E(l)+E(L2)+X

CALL SUM @A, 5 8)
CALL SUM (B, 9, S)

CALL SUM(E, 8 S
CALL SUM(B, 5, S)
CALL SUM (B (7), 3, S)
CALL SUM(C, 2 9)
1 CALL SUM (X, 4, S)
CALL SUM (Y (). 5 S)
T=TRACE (E, 3, 3)-
T=TRACE (A, 2, 2) Te=A ()+A (@
T=TRACE (8, 3, 3) T=B (1) +B (5)+ B (9)
‘T=TRACE (X, 2, 2)- T=X+Y(3

UnrtaTens MOXeET NPOKOHTPOJAMPOBATH ce6s, MOMHTABIIHCH NOHSATD,
9TO (OJYHHTCA B Pe3yJbTaTe BHIOJHEHUA ONepaTopa

CALL SUM(A, 5, A(3))
Cneaytomuii npuMep Goaee. cjoxen. [Ipr BHIONHEHHE BH30B2
CALL SUM(N, 2, 1.7)

cogepxuMoe 8 6aifiT. MaccuBa N Oyaer npOHHTEPNPETHPOBAHO KakK JBa

" pemiecTBeHHbIX "aucna., CyMMa 3THX aucen GyLeT GOMEIIeHa B TO 'MECTO

DamsiTh, rae paHblue pacnojarajoch gucio 1.7.

Yacro - seTpeuaommecs - ownGxn, OAMH H3 CaMHX Ceppe3HBIX HELO-
cTaTkoB GOJbIIHHCTBA cymecrsytomiux PoprpaH-MamuR — CKynocTh Ha
oTkassl, Hapymenne tpeGopaHHii #3blKa OPH HAMNHCAHWA APOrPAMMBL
9acTO He UPHBOAMT K HEMEMJEHHOMY OTKa3y — NPH3HAKH HENpaBHJLHOH
paboTH OPOABAAIOTCA BAANH OT MPHYHHH OWMOKH, AuHbGo OmHGKa MOXeT
OKasaThcsl BoOGie He oGHapyxeHHo#l, HaunGonee wacTo BCTpewatolimecs
H - OnacHele OIMMOKH ~— 3TO HECOOTBETCTBAE (aPAMETPOB H BHIXOH HHs
Aekca 3a TPaHHIN MAacCCHBA. OG6niuHO 3TH OmMHOKH OPHBOAAT K He-
DpeACcKa3yeMHM NOCHEACTBHSM H HCKaTb HX PEKOMEHyeTCH, aHTasd
TeKCTH NpOrpaMM nojajbiie OF 3BM.

Ilpu mecooTBercTBHE GOPMAMLHHIX H- (AKTHIECKHX NapaMeTpoB
OomEOKA MOryT BO3HHKAThL CaMble HEOXHAAHHHE ¥ NapajioKCaibHHe,
HanpaMep, ‘ecan gognporpaMma -S(X) HMeeT peHIECTBEHHH mapas
Metp X, TO BH3OB

CALL S(3) smecro CALL S(3. 0)

‘uphBeseT K omm6Ke, TaK Kak. B OonporpaMmy S Oyxer nepeaan

\Apec A genoro 9ncna 3 (3aHAMAlOMero OAHO C/IOBO NaMATH), a OpH
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BHINIOJIHEHHH HOANpOrpaMMH S' GyAeT B3ATO COREPKHMOE [ABYX C/OS
no agpecy A H NPOMHTEPNPETHPOBAHO KaK KaKoe-TO AeHCTBHTENLHOR
9HCI0, 3aMeTHM, UTO, OTKa3a B MOMEHT BH30BAa S HE NPOH3ORAET —e
noanporpamMma S 6yder BLINOAHATLCA € KAKUM-TO, KeU3gecTHo Kaxus, X.
IposBuTbes 3Ta OMHMGKAa MOMET CYLIECTBEHHO NO3XKeE, KOTA2 YCTaHO-
BHTb NpPHYMHH e€e¢ BO3HHKHOBeHHs OyAmer ouenr Tpyauo. DBousee Toro,
€CAH NporpaMMa BHAACT NPABAONOJOGHHE DPE3YABTATH HJIR €C/H [pH
KOHKPETHHX MCXOAHHIX MAaHHHX oneparop CALL S(3) Bumomsarbcs
He Oyner, To omubKa BooGle MOXKET ocTaThcs HeoGHapyxkenHoft. Ta-
Kasa sHeoOHapyxeHHas OMmHOKa=— 9TO CBOero poja <«GomGa 3amenJeH-
HOro jeficTBHS» — MpOrpaMma, AOJroe BPEMs CYHTABIIAfCS NPaBHJAbHOH,
BADYT B KAKHX-TO CHTYalHSX Ha9MHAeT BECTH ce0s COBEDHIGHHO He-
npencxkasyemo, A B pPesysbTaTe B3PHIBACTCH YIPABJSAEMHE 3TOH mpo-
rpaMMoll KocMHueCKHii Kopabuib, CTABHTCS HEBEpPHHI AHArHo3 GOJLHOMY
HT o v '

Kuaccuaeckum npuMepoM OWIHGOK, CBA3aHHBIX C HECOOTBETCTBHEM,
napaMeTpoB, fBJAAETCH NOPYa YHCJAA: NYCTh €CTh MOANPOrpaMMa

SUBROUTINE S(X) !moanporpamma safmHcHBaeT 4YHCJO
X=0.0 . - 10.0 no agpecy, nepeiaHHOMYy H3
END |BHI3bIBaOLEHi NPOTPaMMBL

TocnenoBaTeNbHOCTL ONEPATOPOB

CALL S(1.7) )
R=1.7

O6LIYHO - IPHBOJHT K TOMY, 4T0 06beKT R cranoBurcs paBHuM 0.0: BHa-
gaje B nogmporpaMMmy S mepepaercs anpec umcaa 1.7, moxmporpamma S
3aMeHsIeT COZepXKHMOe NaMATH Mo 9sroMy ajpecy Ha 0.0, nmpd BHnNOJ-
HEHUH cTPoKH R == 1.7 o6beKty R mnpHCBamBaercss comepKuMOe TOro'
MecTa maMsATH, B KOTOPOM XpaHwioch uxcao 1.7. Ho rtemepr B stom
Mecre yike Haxogutca 0.0 *)! )

Ipyras pacnpocTpaHeHHas omHOKa — BHIXOJ HHIeKCAa 38 TDAHHIM
maccupa. Ecaun, Hanpumep, MaccHB L onmcan onepatopom

COMMON /XXCOM/ K(2), L(2), W

70 @oprpas-MallNHa TPH BHXONE HHACKOR ‘sa rpaﬂﬂuu ‘MaccuBa L
SKCTPANOJUPYET ero CIeNYIOIHM oﬁpasom

<nayano COMMON-6xoxa XXCOM
namaTe: I B glc o[ = ol . .I . ol s a
COfiepIKIMOR: K@) | K@ L(1) L@ w
SKCTPANOJALUA: L(-2)| L{(-1]| L (0) L L(® L@ l LD

*) Kak cxkasan Kosbma [IpyTRoB, «eciw Ha K7eTEe @JOHa NPONTedln

© HaAmHChL «BVHBOJI».-H@ Beph [/133aM CROHMS]
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Taxm 06pasoM; BMXOA HHACKCE 33 PPAHME MOMET BPHBECTS-

K Pa3pylICHRIO B DAMATH [PYrHI 00LEKTOB M RAKE KOMARR BpPO-
FPAMMH. .

SARAYH U yripmenm

B ynmpaxuenusx 1—10 ¢ moMombio ORHOCEKIHOBHEX OporpanM ne
06pasny nporpaMMH BHUNCICHHS HPOH3BONHON MHOTOUJEHA Haj Kom-
TIEKCHNM nojeM (WCXOAHble AQMHHE H pe3yAbTar — B (almax ”.DAT”

u "RES") anpenenure
. 1. Makcamym us sncen A, B, C.

2. CKoIbKO M3KCHMaJbuHX CPeAH uHCe A, B, C.

3. Cronbko pasnux cpeau wHcexn A, B, C.

4. CKOJbKO KODHeli y ypaBHeHHs ax2 - bx 4 ¢ = 0.

5. CKoJBKO Le/bX TOWEK yHOBJETBODAET yc.'lomno ax?4bx + ¢ >
>0.

6. B cro/bKHX TOUKAX OKPYXHOCTb X2 -+ y2 =T nepecexae'r o'rpe-
80K (X = 8, Ymin < ¥ << Ymas).

7. UntepBas  OTpHLATENBHOCTH q)yﬂm.ma @ (x) = max(a — x,
b—2x, x4 c). '

8. Ilepecekalorcs an nBe OKPYXKHOCTH. Ha IJIOCKOCTH,

B sapazax 9—11 crangapTHuM OPAMOYTOJALHHKOM HAa NJOCKOCTH
HA3HBAETCH MHOMECTBO TOY€K (X, Y) TaKHX, UTO Xmpn << X < Xmax
Vmin < Y &< Ymax-

9. Ilnomanp/nepumerp nepeceuennsn/o6beaRBeHAs IBYX cTanpapr-
HHX HPSMOYTrOJbHAKOB Ha MIOCKOCTH.

10 PashoeTs ABYX DaBHHX CPAHAADTHHX KBaApaTos B BHAE 06b-
" enumenns CT2HXAPTHHX NPEMOYLOXLHHKCE.

11*. Mogym, pashocrd nnomamet ¢aryp, Ha KOTOpHE npaMas
y = ax -+ b xeAuT CTaRRAPTHHA NPAMOYFONLHUK,

B ynmpaxkuenHsx 12—23 rpefyercs BHUHCIHTD SHaueHNe HEKOTOpOHk
(GyNRHHBR H® DPOCTPARCTRE WHC/NOBHX NOCKEROBATENLEOCTedl, DieMeHTH
HoCNefOBaTeNIbHOCTH JAexar B ¢aftie “DAT® no ORHOMY HHCIY B
CTpOKe.

12. Yrcno 571€MeHTOB NOCAEAOBATENLHOCTH,

13. TMocnennnd saement.’

14. EcTb NONOXMTENLHHS SJEMEHTH,

15. Bce siieMeHTH HOVOMHTERBHL,

16. Yncio BONOKHTENALEHX SAEMEHTOB.

17, MakcuMadhnsifk 4 MEHEMAJBHHA SJEMeHT,

18. Homep nepmOro/lOCHCAHEro MaXCHMABKHOIO SJICMEHTd,

19. Uneno MAKCHMANDERX SJICMEHTOB,

20. CyMMa/npoHsBeeHHE BJEMEHTOB,

21, Cpegnee apudmermyeckoe,

ko .
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22 Cpenuee Knanpamqﬁoe ymoaerme., .

23, Uneao I0KaABHEX MaKCHMYMOB,

24, BunuaaTte O6LyI0 cxeuy peanH3aUHH KOHCTPYKHHH nuﬁop
ua Qoprpane,

22. PeanMaands HCNOAMRTENCH HA ¢oprpane. Hpumepu
peaansanuy crpym'yp AaHHBIX L

s

B lbo;ﬂ*pane OTCYTCTBYIOT cCrenianbHbe c‘rpymypﬂue ennunuu.
COOTBETCTBYIOI{HE [MOHATHIO HCNOMHATeAs. Tem He MeHee, moxoGHG
TOMY XKaK ¢ ToMOHbI0 onepatopoB IF m GOTO MoxHO peaansopaTts
{yUPABAMIOHHE KOHCTPYKIHH, ¢ HOMOIUbIO onepatopa COMMON wmoxuo
peannsoBath paGory ¢ ucnoanuTensMu. OCHOBHOE OTARWHE HCHOJRH-
TeNs OT TPYNNHl HPOTPAMM COCTORT B TOM, 9TO Y HCHOJHHTENS €CTb
rao6ajipHHe OO6BEKTH, OGHMe AN BCEX NPOTPAMM NAHHOTO HCHOMHS-
Tenq. Memonesys STH raoGambibie OGBEKTH, PA3NMIHHE NPOrPaMML
HCTOJMHHTEAA MOryT nepeAaBaTh wxbopmanso ,u.py} gpyry. Takum oG-
PasoM, AJA peaNH3alMH HCMOJHHTeNel HyXeH oneparop, KOTOPHH mHo-
3BOJUT BBECTH 0OGDBEKTH, OOMHe AJId HEKOTOpOH rIpymnsl mporpamu.
Taxkum omeparopom H sBjserca omepatop COMMON, Hanmomuum, uto
onepatop COMMON s ofluem BHAE 3alHCHIBAETCA TaK:

COMMON / (uMa 6aoka) / |06BEKTHE
@ (umena nepeMeHHHX) | - ...
8, (amMena mepemensnx) | ...
e, - vee ) 1 ...

HMena nepeMeHHHX NepeduciasioTcs depes samstyio. JlAs MaccH-
BOB YKa3KBAeTCsd PA3MEPHOCTb N0 KaXAOMy MHAEKCY (eclid oHa He
yKasaHa B SIBHOM ONHMCaHHH THNA),

o mpaBunaM sskxa ®OPTPal ONHCAHME OOMEX AJ9 HEKOTOPHIX
nporpaMM 06BbekToB ¢ nomombio omepatopa COMMON pomxHe GHTH
BK/IOYEHO B KaxAyio mporpammy. UroGu He NHCATh MHOrG pas OAHO
H TO Xe, Bocnounsyemcs omepatopoM INCLUDE, xotopufi Bxaoodaetr
COREPKHMOE YKA3aHHOTO B STOM OHEpaTope daiifia B TEKCT DPOrpaMMEL
O6wmaii BUA 9TOTO ONEPATOPA TAKOB:

INCLUDE “(ams ¢afina)”

Hcnoassosanue STOro onepaTopa #e ABARCTCH OGH3ATENBHHIM —
s Poprpane IV, rae storo eueparopa fler, ‘MOXKHO UpoAySanposats
Tpebyeswuli TEKCT 8 KWKAOR mporpaMmMe, HRUPAMED, CPEACTBAMY SKPAH-
Horo pesaxvopa, Mcnoavsosemme onepatopa INCLUDE, ORHEKD, AeABET
TexCcTH BONGE KOMISKTHRMWH, 7CTYe HOHEMICMHMH H MOSBO/INET H3Ge-
#aTh onmBOK, CBASANHHX C DACXOKARRHEM onecamsk s PasSHEIX TPO-
TPaMMax, HANPHMEP, OPH UX MOAHQEKALHH,
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INpr peanusauun HenoaHuteds Ha QopTpanHe ¢ HCHOJB3OBaHHEM
oneparopa INCLUDE ' cneayer cHawaja mnepeKoAHpPoBaThb ONHCATENb
HCIOJIHHTEA H NMOMECTHTh MOJYYeHHHH TEKCT B OTAeAbHHA daila, [Tocae
STOr0 NpPH NEPEeKOAHPOBKE OTAEJbHHX TPOrpaMM HCHOJHHTENS, B Kax-
Ayl0 H3 HHX Hago ¢ nomompio oneparopa INCLUDE sxmousTh nepes

" KORHPOBAHHHIA omucaTenb HCNOJHHTeNS. [lepekofHpOBKY mporpamm He-

HOJIHHTENd pa3yMHO NOMECTHTb BO BTOPOA (aity, COOTBETCTBYIOILHH
AaHHOMy HcmojnHTeMl0. B pesdyabrare saKomuposaHHmit Ha Poprpane
BenoanaTeap Gyner pasMellathCs B ABYX ¢aflnax: B OZHOM oOmHCATeNb,

a B JpyroM — KOJAHpoBKa mporpaMM. Mu GyleM NpHAYMEHBaTh HCHOA- |

HMTeI0 ABYXOyKBEHHOE JIATHHCKOe HMS M MOMemaTh onucartesnb B ¢aia
¢ stuM HMeHeéM M pacmnpenneM “.CLS”, a koauposky mporpaMm — B
¢daian ¢ pacwupenuem ”.FTN”. HanpuMep, npugyMas AJsl HCIOJHHTENS
crek cokpauienne ST, momectuM onucareyas B ¢afin “ST.CLS”, a ne-
pexoxuposky mporpamm — B daitn “ST.FTN”.

Orpanuuennpiii ¢rex 4-MepHBHIX KOMINIEKCHHIX BekTOpoB. [lepeko-
zupyeM Ha PopTpaH HeNpepHBHYIO pPealH3alHI0O CTeKa Ha 6ase Bek-
TOpa, CUNTASl, UTO SNEMEHTAMH CTeKA SBJSIOTCH 4-MEPHEE KOMIJIEKCHHE
_BEKTOPHI. :

Copatin "8T.LLE"®
CucnoanvTens OrpadvuenHsilt ctex C4-sektopor (BT)
€ Cn=

€ 1. HauvaTk PasoTy | STINIT

L 2. caenatTh CTEK NYCTHM STNUL o
O 3. cTrexk nyer 1 jga/Her . BISTNUL (NLF)
C 4, ®CTE CBOBOAHOR MECTSD 2 aAa/HeT GISTADD {NLP)
C Y. aoeapkTe aneueHT <BX1E> B oTEK 8YADD { E )
£ &. B3ATL GABMEHT MR €TEKa B <EwaE> STEET { E )
C 7. sepuvHa crexka <ssaE> ) STATOP( E )
€ 8. ycTaHOBWTE BEPHMHY CTEKA B <Bx:E> STSTOR{ E )
C %, yaanuTe EepuMHy CTEKa STDEL

€

C

10s KOHYMTE PaBOTY STTERM

®10 nNepsas d9acTh NEPeKOAMPOBKH ONHCATeNst WMCIOJHHTENS Ha
®oprpad. XoTa pesyabTaT STOH NEPEKOZHPOBKH LEJIHKOM COCTOHT M3
CTPOK KOMMeHTapHs, T.e. (OPTPaHOM HIHOpPHpYeTCs, ee HpOBefeHHe
TpeyeT coxepmaresbHON paGoTH: Halo HPHAYMAaTb COKpAlUeHHe AN
HMMEHH HCNOJHHTENA M HMMeHa NporpaMM HCHOJHHTEAS (STH HMeHa
AOJIXKHH COJepKaTh He 60Aee 6 CHMBOJIOB, COCTOSTH TOJBKO H3 3a-
MiapHHX JaThHHCKAX Oyks m Hudp ¥ nHaunmaThes ¢ Gysm). Byaeu B
XauecTBe NEPBHIX ABYX OYKB HMMeH NOAHPOTPAMM HCIOJB3OBATH ABYX-
'GyKBeHHO® JIATHHCKOE COKpAIICHHE HMEHM HCTOJHHTeNs, 8 AJNA HMeH
¢$yukuuit noGaBaaTh Nepen STHMH IByMa OyksaMu eiie G6yKBy, onpes
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JeNAOWYI0 THN BHpaGaTHBaeMOro 3HAYEHHN: Q-—1as  JOTHIECKHX
dynkumi, [ — aas nensx B R — s eACTBHTENbHHX. Hexroropsie no-
HaTHs B TepmuHax (OPTpPaHA MOFYT OKa3aThCA HeBHPA3HMEIMH, Ha-
npumep Ha @opTpame Helb3sl PeaiusoBaTh OPOIrpaMMy «BEpUIMHA CTe-
Ka», BHPaGaTHBAONIYI0 A MPHHUMAILYIO 3HATEHHE, — B ®opTpane BoO-
o6le OTCYTCTBYIOT TakMe BO3MOXHOcTH. I[lostoMy ME pasbuan oty
nporpaMMy Ha JIBe: NPOFpaMMy <«BeplIMHa CTeKa», BEPa6aTHBAIOLIYID
$HAUCHHE, M NPOTPAMMY «YCTAHOBHTh BEPLIHHY CTeKa», KOTOpas L0/~
Ha oTy BepumHy MensiTh, Ho naxe nmocie sToro mporpamMma «bepliHHa
cTeKa» oKa3ajach HEBHIPA3HMO# — BElb OHA JOMKHA BHpabaTHBaTh
sHaueHWe THNA «4-MepHEIl KOMIVIEKCHHIi BekTop», a B QopTpane dyHEe
OAM MOFYT BHpPaGaTHBaTh 3HAUYEHHE TOJLKO OJHOrO H3 HETHPEX Npefs
onpeieqeHHHX THIOB LOGICAL, INTEGER, REAL, COMPLEX. Tlo«
sToMy Ha-®OpTpaHe STy NPOrpaMMy RPHIETCH s3amucaTh B BHAE DOA<
OpOrpaMMH ¢ OJHHM BHXOJHHIM 0apaMerpoM, a He B BUie GYHKUNE,

JIlanee Hago 3aKOAMPOBATH KOHCTAHTH, THOEI, o6bekTsl H 0603Ha-
genns HCMOJIHHTENS:

C
CTHNe, OEREKTH M OEORHAHEHMAZ
L
IMPLICIT LOGICAL (&) trun “Aafaerf'
DATA I KOHCTAHTLIX
& MAXIND 7/ 188 7 ! pMakcKHHp = 198
COMMON /STCOM/ - lOBBEKTHIE »
© ) NELEMS ! MONHOCTRS Q..qucuﬂn

OG6paTiTe BHHMaHHe, YTO ME BRJIIOYaeM BO BCe MPOrpaMMul HCHOJ-
HHTEJsi HE TOJbKO ORHH H TOT Ke onepaTop COMMON, obecneynparo-
muit paboTy ¢ ra0GabLHEIMA of6beKTaMH MCNOJHHTENS, HO H CTPOKA

IMPLICIT LOGICAL (E) tTin *aa/Het"®
DATA I KOHCTARHTHS

a MAXIND 7/ 122/ 1 pakcuHa = 100

TaguM 06pasoM, BO BCEX Hporpammax odrngru n uMena GyHKnui,
KOTOpHe HaYRHAITCA C 6yxBH Q, 6yny'r uMeTh THN Aa/HET H BO BCeX
nporpaMmax MOXHO GYAeT HCHOJL30BATH BMecTO KOHCTaHTH 100 mMA-
MAXIND. .

InoGajbubie OGBEKTH KaxAOro HCmonmmTens OyAeM pasMeilaTe B
oraensiom COMMON-Groke, MM KOTOPOTO €OCTOHT H3 AByXGyKBeH-
HOFO JIATHHCKOTO COKpAlleHHSi BMEHH HCHOJIHHTeAR H TPEX JATHHCKHX.
6yks COM. B zaunoM ciydae oGanbHHe OGbexTH HemoanmTeas ST

pasMellens B COMMON-gagke STCOM,.
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3 MCnOALSYEMHE MCNOAHUTEANE
C VE 3 BekTOp CA~BEKTOROB C MHASKCDM 1..HMaKCHMHA
£ MHEMOHMK& HEKOTOPRWX TORTFAaHHLS HHEHS2

cCa ~ inCluire INIT ~ INITialize
€ NUL =~ NULI TERM ~ TERMinate
£ DEL. ~ DELetm NELEMZ ~ Number of ELEMentS

CRoHEl onvcamd |

Pazfel «MHEMOHHKa HEKOTOPbIX (OPTPAHHHIX HMeH» apuana of-
JeryuTh yTeHHe nporpaMMul ucsioBexoMm. Jleao B TOM, 4TO 1O WeCTH-
CHMBOJIPHOMY COKpali€Hulo GhiBaeT OveHb TPYAHO [OHSTb, HCXOAS M3
4ero 3TO COKpalleHHe NPHAYMaHO, 4TO 3aTPylHAeT YTEHHe H MOHHMa-
HHe NPOrpaMMslL

Ianee caepyer nepexoinHpoBaTh NPOrpaMMEl HCMOJHHTENS TaK, Kak
6u10 1OKA3aHO B UpeAbIAYUIEM pa3ieae;

T gatin "ST.FTN"

C
SUBROUTINE STINIT 'HaYaTE rpasaTy
INCLUDE "ST.CLS" . H
CAaLl.  VEINIT ! EEKTOF.HaYaTb PFABOTY
NELEMS = @ ! momHocTE 1= 40
ERD ! KoHe nporpammet

E«.

SURRDUTINE  STNUL lcaenaTte CTEK NYCThM ==
INCLUDE "QT.CLs" !

MELEMS = @ ! HowHOCTE 1= @

END !

C ,
FUNCTION BSTNUL(NLF) !cTek nycT 2 pa/Her o=
INCLUDE "ST.CLS" L
GSTNUL=(NELEMS.EQ. @) ! HowHocTe = @

END H

T
FUNCTION OSTADD(NLP) 'ecTe ce.MetTO:Ad/HeT==
INCLUDE "ST.CLS® H
OSTADD=(NELEMS.LT.MAXIND) ! mMOwHOCTHLSMaKCHHA
END ’ '

C

SUBROUTINE STADD(E) !aceaenth <BXIE? B CTEK
INCLUDE "ST.CLS" !.AaHO: €ecCTh CBs MECTD

IF (. NOT.GSTADD{NLP) ICALL OTKAZ

NELEMS = NEIPEMS+1 1. MOWHOCTES SMORHOCTLEHL
CALL, VEWRITI(NELEMS,E)}!. BedTOP (MOMHOCTE) S=E

END fKOHEL nparpaMts
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SUBROUTINE STEET(E) !mmaTe wz cTexa » <E>
INCLUDE *S5T.CL8"’ ‘e
IF(RSTNUL(NLP)) 1L AAHOE CTRK He RycT
cALL. QTKAZ! o .
caLL STOTORS E ) 1, E t= pepumHa CTEKA
CALL STREL !. YABSUTL BRPIMNY CTEKa:
END ’ 1 kdHel nporpamis
L
SUBROUTINE STOTDP(E) !BepuMHa CTEKE s E
INCLUDE *S8T.CLS" 1.
IF{QSTNUL {NLP) ) 1, A3aH0R CTER He nycT
© CALL OTKAZ! ———
CALL VEREAD(NELEMS,E)!. oTBaET 1=
4 L% BeKTOP (MOWHOGTE)
END 1 koHer nporpaMMb
c
SUBRDUTINE STSTOP(E) !ycTaHOBUTE BepuvHy <E>
INCLUDE *ST.CLS" ta .
IF{RSTNUL {NLP)? t_a3HOE CTeK He NycT
@ cALL OTKAZ!.————
CALL VEWRIT(NELEMS,E)!. pexTop (MowRocTE) 1=E
END 1 xOHEW NPOrParitL
[ 2
SUBROUTINE STDEL IyAGNUTe BERUHHY CTEKAa
INCLUDE "ST.CLS" ‘e
TF(BSTNUL(NLP) ¥ 1. aaHOR CTEK He nycT
e CALL OTKAZ!
NELEMS = NELEMS — 1 !. namuat:'rb:=nuuxuac1-b~£
END. 1KOHe nporparb
| o
SUBROUTINE STTERM 1 KOHUMTE PaBaTy ==
INCLUDE *ST.CL8" H
CALL. VETERM t  pEKTOP.KOHUUTL PaBOTY
END !
C

CHoHElw MononHuTens .

BekTop 4-MepPHBX KOMIIEK CHH
crex ST 4-MepHHX KOMIJIGKCHHX BEKTOPOB H

X BeKTOPOB, Bure MH PealH30BAR
a Gase Bextopa VE

4-MepHHX KOMILIEKCHHX BEKTOPOB.

SIsHK DopTpaH He CONEPKHT BCTPOCHAHX cnocoGoB KOHCTPYKpPO-
BaHus AJS COSLAHAR TAKHX CTPYKTYP,

[IOSTOMY pEAAE3YeM HCHONHEe

Tens VEs‘
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€ g¢ahn "VE.CLS" ’

€ ucnoaHuTEens BEKTOP C4-pexkTopnB (VE)

€ 1. HauaTe pasaty : VEINIT

€ 2. gaeMeHT C MHAaBkcoM <BX1I> s E VEREAD(ILE)
€ 3.  ycTaHOBWTE anemeHT <Bx:I> B <E> VEWRIT(I,E)
€ 4. KoH4YMTL, PABOTY VETERM

>

© THNM, OBEREKTH M OBED3IHAYEHKWAS
c - .
IMPLICIT LOGICAL (@)

ftin *pa/HeT™
COMPLEX E(4)

'Tun YCA-pexkTop"

DATA - . I KOHCTaHTHE
=] - MAXIND / 188 /7 ! mMakcuua. e 100
e, NDIM Z &4/ ! pasMepHOCTE = &
COMPLEX VECTOR H
.. GOMMON /VECDM/ 1DELeKTHE
e VECTOR({4, 198} ! pextop CA-EBEKTOFOR
C ?

© wHaekcoM 1..100

CrOHe1. onucadnit |

O6paTuTe BHEMaHHE HA CTPOKY
COMPLEX E(4) Itun ”C4-Bextop”
MockonbKy 5Ta CTPOKAa BKMIOUEHA B ONACATENh HCMOJHHTENH, TO
npanee ¢ moMoupio onepatopa INCLUDE ona Gyaer BCTaBjieHa BO Bce
nporpammsl ucnonaunrend. Takum o6pasoM, eciH B KakoH-TO Bporpamme
perperurcst uMsa E, To PoprpaH, B COOTBETCTBHH C #BHHM ONHCaHHEM
uMenH, Gyger cuurtath 06bekT E onHOMEDHHM MaccHBOM (BeKTOpOM)
43 4-x saemenrop THna COMPLEX (koMmieKcHOe THCIO),

C ¢ain “VE.FTN"

X
SUBRDUTINE VEINIT {HaYaTe pasoTy ==
INCLUDE "VE.CLg"® H HHYern He Aenarth
END ‘ H
SUBROUTINE VEREAD (I,E) !anemerT <Ex:1> 2 E
INCLUDE "VE.CLS" 1. . .
IF(1.6T.1.0R. 1. GT.MAXIND} !.aaH03 12I<MaxkcuHn

@ CALL OTEAZ! gremm

po 1 J=1,NDIM .

E(J) = VECTOR(I,I} !. areer = sekTop(l)
4 CONTINUE : ! o

END . 1 koHEU NPOrpPaMMel
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OcrapiiHecs [HBa TNpEANHCAHHs STOr0 HCHOAHHTEN peaguzyiite
€caMoCTOATeNBHO. S - - . o ‘

BexTop 3-MepHHX BEUICCTBEHHBIX BEKTODOR. -OfpaTnTe BARMAaHHE,
uTO, XOTS PeYb BCe BpeMmsa injia o 4.MePHHX KOMINVIEKCHHIX . BEKTODAX,
peanusoBaHHLA BIUE MCIOJAHHTEIb ST Ba caMom ‘Aeje SBANEY¥Cs - YHU-
8epCanbHbLM CTEKOM 3AEMEHTO8 a106020 Tuna B — camu. 9JieMeHTH Xpa-
Hatca B ucnonnutene VE u TOJABKO VE 3Haer, KakoB THII 3THX 3JICMeHs
roB. [lo cyTs -gena, crex HPOCTO ONEpHpyeT ¢ anpecaMH OGBEKTOB.
Tlostomy, 9TOGH peajH3OBaTh, HanpuMep, CTeK 3-MepHHIX BelleCTBeH=
HHX BEKTOpPOB, AOCTATOYHO samennTs HenosiHnTens VE. .

Jlan noayveHHs pealH3aLu#, BEKTOPa 3-MepHBIX BeUIECTBEHHHX
BEKTOPOB AOCTATOUHO B peajusallud ucnoauutens VE, He Memas TeK-
crop [MpOrpamM, 3aMEHHTH Ppasfes «THIH, o6bekTH H 0603HAUECHUAY
Ha caejyomui:

c
C THNEy OEREKTH H DEO3HAMEHHAS
¢ IMPLIGIT LOGICAL (@) tTitn “aa/nat®

tTin *Touka R3®
REAL E{S ' 7
¢ DATA ' 2 KOHCTAHTHS
e MAXIND 7 188 7 ! MakcuHA = 100
@, NDIM - /4 S/ ! pasmMepHOBTR = 3

OELBKTM? o
seKTOp TOHER RS
C MHABKCOM 1..100

COMMON  ZVECOMZ
@ T YECTORU3, 198)

o vm W sm b

aon

" QrpaHnvenHbil IHHAMHYECKHA BEKTOP TOUEK MAOCKOCTH,

oatin "DV.CLS" -
vicnonHMTens  OrpaHrMHEHHWA AMHAMWHECKIW BEKTOR

: Towek naockactit (DV)
{. Hauars PasoTy o VINIT
2. cpeaaTe BEKTOR NYCThM DVNUL.
=. BEKTOP NYCT 2 A&/HET : anm ¢NLF)
4. ecTe, CBOEOAHOE MECTO & Aa/HeT GDVADD (NLP!
5. MUCAD DBASMEHTOE BEKTOPA Z+ . IDVNEL (NLP)
& AOBABUTEL GNEMEHT <pxtBE» B wodenr DVADD ( E )
rsS yAanwrb eneMeHT ¥3 KoHua pextopa DVDEL
8. anemeHT € WHAekcam <Bxt1> ¢ E DVREAD (I, E)

poooonacoan



s

366

C 9. yCTaHﬂBMTb K:)

Fﬂ 5 HPOFPAMMHPOBAHHE HA HSHKE ¢0PTPAH

C 1%, KoHq9TE Fasn TY

&

(o mnu, asne«-ru 1

C

| »
C

L HHeMoHIKa HEKOTORLES
ﬂ: NELEMS,NEL. =~ Numhes

Chaﬂeu OnHCaHME ¢

“

IMF‘LICIT LDGICAL {2
REAL E¢ 23
RATA

& MAXIND r19ars

- COMMON /DveoM/
8] - NELEMS
4 vz, 1901y

neneur <’sw I} =] <E:>

DVTERM

DEDBH&HEHHSB

3 ‘!'mn *aa/HeT"
Irun “rouga Row
YoMcTaHTME
! onakcuhg = 10
lOBLEKTL:
! HIONHOCTLS . w MaKCHHA
! BEKTOR Touwek R

¥
! (1. cHarcuuny

FopTRa NN WMz
of ELEMentS. ~upuenc GASHEHTOR

C gatn "DY.FTN®

C

SUBROUTINE DVINIT
INCLUDE »py, L ge
NELEMS = g

END o

tHavaTe pasaTty

R MOWHOCTR 2= O

" e e

SUBROUTINE DVNUL
INCLUDE *py, pigw
NELEMS & g

END

CABNIATE BEKTOP nyeThi

'

H

2 == HMOUHOCTE. $= 0
. .

FUNCTION QDVNUL (NLF)
INCLUDE *Dpv.CLge
BDVNUL= (NELEMS, EQ. @)
END ' :

fuefitTop nycr ¢ Aa/HE

R e 'm

- R HOWHORTE =

FUNCTION GDVADDINLE)
INCLUDE “py.crgoe

BDVADD=( NELEMS. LT . MAXT ND)
3

END

'e:’rb CRMBEETOY na/Her*ﬂ

H ﬂnnmc:cn(r«xaucunn

DVWRITLL,E
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FUNCTION IDVNEL CNLP)
INCLUDE "DV.CLS®
IDVNEL = NELEMS

END

MMEND anemedHTons: 2+

== MOBHOCTL

1
H
1]
.
2
H
1
.

SUBROUTINE DVADD(E)
INCLUDE "DV.CLB"

f posasnTLCBXIEY B KoHen

¢ e

AFC.NOT.GDVADDINLPY)  !,maH03 &CTh CB.MECTD
a CALL. OTKAZ 1 o emeemes
NELEMS = NELEMS + 1 1. MOUHOCTbAS=MOWHOCTLHR
V{1, NELEMS)=E{1) ?. mexTopli{MonmocTs) =B
VIZ,NELENS)=EL(R) 1.
END fxoHel nporpaMHe
SUBRDUTINE DVDEL tyaauTL 61~T U3 KOHUAR
INCLUDE "DV.ClLS" 2a
IF {DVNUL. {NLFY) 1. AGHAO3 BERTOP HE NyCT
e CALL DOTKAZ! ;===

NELEMS = NELEMS - 2
END )

fe MOUHOSTLE=HOWNOCTE=]
IKoHER fNROMRAMML

" BUBROUTINE DVREAD(ILE) !aneMenr <ax11d : E

INCLURE “DV.CLS"

IF{1.GT. Y. ORI GT NELEMS) faano: 13145MOUHOCTH

E(1) = V(1,1
E{2) =.V{2,1)
END

) * CALL OTKAZ?

e OTRET 3D seu'rnptl)
t.
{KOHER nPOrPaMi

SUBRDUTINE DVWRIT(I,E)'ycTaHunms <eneld> BIE>

INCLUDE "DV.CLS®

~

IF{1.6T.1.0R. 1. 6T. NELENS) !aanos 1iIsvomHocTe
8 CALL OTKAZY

V1,1 = E(1)
V(2,1) = E(2)
END

1. BEKTORII) 3= E
C e

IXOMRL ROrPaMMEl

t

SUBRDUTINE DYTERM
INCLUDE ®DV.LCLE®
END

thawute pasory ==
'} . HAMEPD HR REARTL
.

C KOHER VCTONMHATEAR {sunnescescreesmms
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Cebtaoynan peanusanss JH-cnncka.

c oaﬁn “L1,CLS" :

C wonoaHiTens Drpaumenum‘a ﬂl-‘cnm:nlc Touek RS (L1
T Cll= -

1. HaYaTe pasnry ) g - LIINIT

2. cRenaTh CHMCOR NYCThin L1NUL

3. COHCOR nycT $ aa/Her ALINUL (NLP)
4, ecTh CEDEpAHOE MECTO 8 aAa/HeT QL1ADD (NLP)

Y. YoTaHOEMTE yKazarenb B Hayano LIREG
& YKazATEAL B KOHUE & Aa/HeT QLIEND (NLF)
7. nepeaBHHYTE YHAZATENL BHEPER L1MOVP
8. aoBaEMTH $CEIEP 33 ykazarensw L1AEAPE E )
. B834TL B3 yKazarenom B <oisEd> LiGEARC E D
18, oneveHT 2a yHazatensd 2 E L10EAR¢ E )

11. ycoradosilre 32 ykazarenss g €E> | LISEAPC E )
12, yaaauTe SASHBHT 3a YKAZaATENEM L1DEAP

~ oea’aTe <EX:Ii,IRidHARKEY LILINK(IILI)
=~ FAXBEATHTE Hecto <Eux: TidHaeked LIGETM( I
~ DCEOBOAMTE MecTo <ex:lzmHpexed LIFREMO I )

13. HoH4MTE RasaTy - L1TERM

nodoonooRnOanNds e n®

T OBRERKTH 1 OBO3HAYEHKWAS

IMPLICIT LOGICAL () trun Yaa/Hat!

DATA : {KOHCTAaHTE:

] MAXIND 71/ 2 MakcuHa = 1608 -
COMMON /L1COoM/ toBREeKTH:

@ IBfP, 1AP ¢t yrazassanvcs (Ea0,83a)

8, INEXTC 1083 ¥ ¢ fGcnead 1. Makcwna ) -
DATA : ! pEQIHAMEHMAL

o NILLL /7 1 7/ ! oHMa chdcka o es )

@, - NILFRE 7 2 7 ! HMA CB.MECTA &2 2

|

£ venantsyatise Mt:uunmwenm

VE. BEKTOP 2nreMeHToR Tvna E ¢ AHA’KCa 1..MaKanA
C.

C mHeMoHHMKA HEKOTORbIX OOF'rpaHHux HHEHS

T RAEAF -~ Add Element After . Fainter

T GEAP - Get Element After Folinter

T BEAP - inGuire Elepent After Fointer

01, PRAJIVSAUMS - HCTIONHUTEARR: HA ®OPTPAHE" .

inter
- Sat Elegent After Po

g f)E:PP - Delete Element fAfter FPointer
c Q - intuire , .
C BES 7 END - BEGin ¢ END

Cc  MOVF .o MOVe Forward :

¢ GETM / FREM - GET Memary / FREe Hemnrz .

¢ 1P 7 IAP - Index Befnremf-ter Pointe

C
'™

KoHeL unucaHMﬁ H

C ¢ain “L1.FTN"
pilds

SUBRDUTINE LLIINIT tHaYaTE Easnry
¥

INCLUDE "LI.CLS" LI
c HA > 2
C 4aHD ¢ MaKCH N i e
C ﬁonqub: TPaegKToOPHA fepMcoRYt = HMA CAVCKA
C TpaekTOpUA "EB. mecTa®
é HIH1 CB.MECTay S

A, an=ws MAKCHHA

CALL'VEINIT 7 !. BeKTOR-HA4YaTE pasn-ry‘

1, CBA3RATE
@mLL LILH:!;ILLl NItLiY!. (urn cngHua enld

', yKazmaTeRAb 85

;2: :'I:?l:t: la (WM CryHAA Gnl

po 1@ I=NILFRE, MAXIND-1! UWKA v I f ;-.1+1 ’
CALL LILINK(I, I+12 1. « CEA3RTE »

1. KoHEU uMKA&

10 CONTINUE ; g
@cau. LlL;:‘;mn NILFRE) 'e - (MBKCHHA;HWA cE)
'Kuﬂeu npurpanmu
END ~
= SUBROUTINE LINUL i !cnenaTb CcAnCOR nyFTmM
w ‘e -
INCLUDlE.I;;;é-cLS 1, ‘ptTatTE B Haqanu
1 ggh#INUE ‘ 1, UHKA e e
0 11t «nOK& cnMcow
i* mLiNUL(m{?E:\SJT 1. o« YARAUTE GABHMEHT
chLL & ta = 3a ykazaveasti
© s0TO 1 : 1. Konen
41 CONTINUE 1. uakAa "
END LKOHEL, nparpans



870 LA 5. IPOTPAMMUPOBANHME HA S3HKE OOPTPAH
|

- FUNCTION GQLINULCNLP) 'cnucox fiycT &8 aa/mer ==

INCLUDE °L1.0LG® s
OLINUL = INEXT(NILL1)?! €cnea{vnn cn)
@ LEQ.NILL1}
D ' = en
ot
FUNCTION QLI1AD :
FUNCTLO! "u.m.g:NLP) :ECTb CROEOAHOR MBECTO s
@0L1ADD= INEXT{NILFRE} ! g Benealtun cB)
«NE.NILFRE! 7 3 4
D : HHMA CB
C - ‘
,?,‘jﬁﬁﬂﬁé”ff, ag&s 5y«:'rauuswrb yKazaTane
IBP = NILL1 ;: yK.EAn?=:$:a2: EamEns
éﬁ; o INEXT(NILLL)  !. yx.Esa:=@caea(Hun cn)d
c {HOHE NPOrpartst
FUNCTION GLIENDANLP)
NG D b CiE b synazarenb B KOHUR ==
GLIEND={ . 1
o 1AP EQ.NILLI).! YKAZATENb. B3a=HHA €N
c— - ;
SUBRDUTINE LIMOVF "
:::!:;‘UDE i . :IEFEABMHYTb ynan::znb
1END (NLP)) $, naH0 Fed
2 3 HB

EIBP .1 CALL OTKAZ?! = ® HorR
1P = IANZXT‘IAP f. yit.@:RD:WK-Gsa
Iee b 1. yK.B2a3=8nanalyRs€3a)

o 1KOHER NPOrPaMib
SUBROUTINE L1AEAP(E
:NMDE prarepirh ) iauaaawrb <EXIE) 833 YH.
F{.NOT.QLIADDC ;.

@ cmmz;:imja €CTh ©B.MECTO
CALL LIGETM(I) ¥, maxpaTHTL mecTo <1
mcm.t. t:ummnp,n . ceasaTh <yK.880, I>
el tl..INK(I.IAP) !, cBAaare I, yx.82a>

‘ : , teo yr.@za 1w I

CAU.END VE)JR;T(I.E) | te BEKTOR(I) S= E

o . ' lkoHew nporpaMMi

03, PEAJMBALMS GITOJIHMTEIER HA ®OPTPAHE 371
SUBROUTINE L1GEAPLE) !EasTh GABHEHT 33
THCLUDE *L1.CLS" 1, yxazavensert B <eui EX
IF(QLIEND(NLP!)CALL OIKAZ . tnarod He B K OHUE*

_cALL LiNEAF( E 1. Ey=an~T 24 yrazatenent
calLl. L1DEARP f. yaanuTe 33 ykazarener
END 1Roveyd nNEorpartsl - o :

vy

s

SUEROUTINE LiGEGF(E) | apeHeHT CRHEKa 34

INCLUDE *Li.CLst ta yrkazateaett 2 E
1F (QLLIEND (NLF)} 1,naH03 HE B KORUS
@ ‘ call, DTEAZa———

CALL YEREADL1AF B 1a oTBaT:=EEKTDF(yK.Eaa)
END 1 KoMetl [EPrEatist

SUBROUTINE LIS'EAF(E) ycTaHoBHTE aneHeHT 34

INCLUDE “Li.CLS" 1, yrasarenet B LRAEY
1F (QLIEND{NLF)? '} paHo: He B KoHUe

c calLl DTEAZ!x————
ALL VEWRLIT (1AF,E) LN neHTop(yR,Eza) t= E
END © 1 kpael nporpais

SURROUTINE L.1DEAP 1y aankTe PARHSHT CNHCKR

INGLUDE a.1,.CL8" i . oa ykazarenst
1F (RLLIEND (NLF)) £, nalos HE B KoHUS
c] ' CoLl. DTEAZL  ———
T = IAP 1, I = yK.B32
1AP = INEXT{D) .1, yH.E33 8% renealll
cAaLL LiLINKCIER, IAF) !.caﬁaa'rb(yx.@uo,yn.ﬁza‘)
cALL LAFREME 172 t, OCEOSOANUTL necTa(ld
END I KoHel npareadtst

oy

SUERDUTINE LILINK (11,12} IcBA3aTh Q11 IR> ==
INCLUDE *L1.6LS" ’ '

INEXTC I1 ) = 12
“END.

Eeaeatll}s=I2

o o R

SUBRDUTINE LIGETM{I) !zaxeatnTe necTo <EuislP
INCLUDE 6 1,CLE" 1.

IF(.NOT.GL:ADD(M.P)) L. A3HOS etTh CRHCTO
@a : CALL OTKAZI =~ -

Ie= INEXT (NILFRE) 1, Iz=@casalHun ‘CE?
CALL LALINK A 1. CBARATH : :
a (NILFREs INEXTII)) e {HAn e, ecaealll?

END { KaHEN nporpaiyel
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‘ & L s, NMPOrPAMMUPOBAHKE HA "S3bIKE ¢opTpy H
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SUBROUTINE L'iFRE
i EM(I
INCLUDE L1, crgw ’
CALL L1LINK . ey
@LA (X, INEXT (NILFRE} 3 1 o
L CILINKONIL .
oy FRE, I) !
L‘ ____________ —

SUBROUTINE | 1TERM
INCLUDE »py, cLs»
CALL VETERM

END

e CBRIATE (Hun e, 1)
- KOHeu nporpapmm

—

! KOHYTE FPAaBOTY ==

LY SR

BeKTOP .. KOHYMTL Pasory

O~

- Croney MCnonMTeng

3ADAYY p YNPAKHEHUS

«Idex Touex g
, JIOCKOCTH> 7 nep i
eXOAUPYH
HCROMHHUTe 15y «Muoroyromsumxs, p»y e o

g. IC]epeKonupyme Ha Qo
- “IHTaR, 4TO panmomamHoe HYHCA0 X — 370

chm:muwrenb Dnepayu

c g g 1 Han PAUMOHaAL g
e 2 <a>¢=N|1::':;;§ <EiN1> g <BHXINZ > R;N;\';‘E:?:;m
o i MEHpaBHu aa/Her GRNEQ (NI’NZ)
& A o> ke <exsN23:ga/mey BRNLT ¢ Ny
c o hDMHu*“Tb <N<1b:; K {BX/BoixsNZ» RNADD (::’Nz’
o o t_-«a 1> <BX/Bbiy N Ty
c o :ZKPQTHTE Ryt N2> - RNMULT ¢y sN2)
. np::: HaCcTe {sx:Nl} uenos II?SSEDU( N
o HM¥EeHHoe BHavYeHMa{NT > iR RRNW‘:IL-. (‘S:)

- : ) )
C rung
c . qsbexrg n‘ DEQ3HavBHL g,

IMPLICTT LosICcAL oy

1 ”
INTEGER N1(2), N2(2) ramre. o HET"

¥

L =1-3 9 2

K KTel N1, N2 THng

! FatMoHangs Hoe SMcno

C
Croney anvcanmg |}

-~

a‘ leHA) Ma ﬂ Te CHCT eM) Hp elu]ﬂcal‘ ﬂ“‘% 4 p eaﬂﬂay HTe Ha 1 op T p ane
.

laceaeg ‘ ‘ B
: ANTE MecTy Zeserl™ |

I, Bcneq (in CE)Y 1

e g

TPar peaanzaypy

22. PEAJIM3AILAS HCIIONIHUTEJEM HA QOPTPAHE 373

7. Tlepekogupylite Ha diop'rpan peann3andn MHOXecTBa Ha Gase
BeKTOpa (Noc/efOBATENbHHA MOMCK, GHHApDHHE NOHCK, GHTOBaf peaJH-
3a1uA, XeWHpoBaune) ri. 3. ’

8. Mpraymaiite cucremy npexnucanuft B peanusyfite Ha Poprpane
HCIOJIHHTENS M paGOTH C BellleCTBEHHHMH BeKTOpaMH pasmepom 32000
9JIEMEHTOB, H3 KOTOpPmX He Gosee 1000 aneMeHTOR OTJMYHH OT HYJA.
[ns sanauus KaXKAOro BEKTOpAa HCHOJAB3YHTe He Gosee OZHOrO BEUIECT- .
BEHHOTO H OAHOro LEJOYHC/eHHOro Maccupos anmun 1000. Hcnoaunurens
DeJKeH NO3BOJAThL CKJAAZHBATH BEKTOPH, YMHOXATb BEKTOP Ha YHCIO,
HAaXOJHTh CKAJSDHOE H BEKTOPHOE NpPOH3BEeJeHHA BEKTOPOB H T, I

9. ITpunymafiTe cHCTeMy npeanncanufi H peannsyfite na ®doprpane
HCHIOJIHUTENS 15 PaGOTH C BEINeCTBEHHHIMH MaTPHIAMH PasMEPOM
32000432000 sneMeHTOB, H3 KOTOpPHX He Gojee 1000 3jeMeHTOB OTJHUH
oT Hyas. Has 3ajanns KaxAoR MaTPHuH HCHOAB3y#HTe He GoJlee OAHOTO
BEIIECTBEHHOTO M ABYX IEJNOYHCACHHHX MacchBoB mmuubnt 1000. Hcnoa-
HHTEb AOJIKEH TI03BOJATH CKNAJHBATL H NePeMHOXKATb MATPHUH, YMHO-

XaTh MaTPHUY HA YHCJIO H T. IL.

10. Tpuaymafite cHcTeMy mpeAnucauuit ® peannsylite Ha Poprpane
ACMONHUTENs AJA PpaGOTH C KPHBOA Ha NJIOCKOCTH, CUATas, YTO:

a) xpuBas kiacca C® M COCTOMT M3 OTPE3KOB;

6) xpusag knacca C! B COCTOMT H3 AYT OKPYHKHOCTEI;

B) xpupan kaacca C! m cocTouT M3 Ayr mapaGon;

r) Kpueas kaacca C! m cocTOHT H3 Ayr napaboa, Ayr OKPYXKHOCTeR
H OTPE3KOB.

11. Henonpays scnmosutens sagadn 10 B Kavectse 6a3oBoro, coe
crasbre Ha PopTpaHe NPOrPaMMY, KOTOpPas YMEHbINAET JOMAHYIO, OCTaB+
NS Hava/d0 KpHBOIL:

" a) Ao HePBOro NepecevueHHA ¢ 3ajaHHOM IpAMOH;

6) 1O NEepBOTO MepeceveHus ¢ 3aAaHHHM KPYroM;

B) 3ajiaHHOA JJIHHML. .

12. Mcnoassys McnoJHHTens 3aaadd 10 B KawectBe 6a30BOro,. o+
craBbre Ha PoprpaHe nMporpaMMy, KOTOpas HaXOHMT:

a) MJIUHY KDHBOR; '

G) mHTErpa’a or 3ajannofi GYHKUUA BAOAL KPHBOH;

B) HMHTerpaj or sajadHof l-GopMu BAOAB KpHBOH;

r) 4HCJIO TOYEK NepeceyeHus KPHBOH C sajaHHOA upaMof;

[) YHCAO TOUEK caMonepecevdeHus KpHBOH;

e) niowaxb 3aMKHyTOfi KpHBO# Ges caMonepecedyeHufi;

X) AJMHY 9aCTH KPHBOA BHYTPH 3afaHHOTO KpyTa;

8) HJHHY 9acTR KPHBOH BHYTPH 32JaHHOTO UPAMOYrOJbHHKA;
H) paccTOsHHE OT 3aJaHHOR TOUYKH [0 KPHBOIi;

K) Yroa, moZ KOTODHIM . Kp¥Bad BHAHA U3 3aJAaHHOA TOUKH.
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ABJIAIOTC KOHCTPYKIHH HCmod
HUTeAb ¥ mporpa
BOARUTENL samucHBaeTea B Bage porpantia. Konctpyxmus e

HCTOARATEND (MM#A): (Thm)
Bt
BenoaHuTEAD {HMs5)

. :

. {cucrema npemncanui)
. {onncanusy
Ronen onmucamp® | . _ ___ 7 -

—— e
- -
-
-
—

{mocaenoBaTenbuo Pacnonoxennue mporpamma)
KOHER HMCUONHHTEAR | mumw

Snech # Rue
B YFAOBHe CKOGRH Ge '
Tac PYTCA HMeRa mon '
4CHMBOMIN), HCROABbSYeMbie naq ONHCAHHA #3HKa Pas;(e,,”iuﬂ {mMex
. CHCTeMa

CTPOK BHIa nocreaoBaTeNLHOCTE

(ﬂouep).(saroaoaox)
Han

~. {saro.1080K)
Konerpykuna NpOrpaMMa mmeer mux
nporpaMma (saroaoaqx) == (0TBET Wm AeficTysg)
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50 B :
NpPorpaMma (3aroJIOBOK) T
. Aano : (yrRepxuenue) .

. BOAYy4RTb: (yTBEPKAEHHE)

. (omucanus) :

. {neficTBus)
KOHEI[ nporpaMmut

Ecan nporpaMma He BhipaGaTHBaeT 3HAYEHHH, TO {3ar0JOBOK) —
5T0 NPOCTO HMA NPOrPaMMH ¢ yKasanueM (OPMAJNBHHX NapaMeTPOs.
TlapameTpsl MOTYT pacmosiaraTbesi MeXAY JIOGHIMH C/IOBAMH HMeHH
nporpaMMH, a TakXe N0 WIH NOC/Ae HMEHH B 3aK/MI0YAOTCS B CKOGKH ——
KpyIvible HJH YIVIOBHE, A0 elaHgio nporpaMMucra. JJas Kaxkzoro
rapaMeTpa MOMHO YKasaTh €rc Tull (@M THO He YKa3ad, OH ofipe-
Ie/sleTCA M3 KOHTEKCTa), a TakKie ABJASeTCA JH DapaMerp, BXOAHEIM,
BHIXOJHBIM HJIH BXOLHO-BBHIXONHBIM.

Hus nporpamM, BuipaGaTHBAIOIHMX -3HAUEHHe, B 3aroJIOBKe IIOCHE -
pMeHH ¥ (opMaJbHBIX HapaMeTpoB uepe3 asoeroude (:) yKkaswiBaercs
THI BhipaGaThiBaeMoOro 3HaueHus. BHYTDH TakMx nporpaMm B uHcie
{ReficTBH) AOMKER BCTPeUaThCsl ONEpaTop -

oTBeT = (BHpaGaTmBaemoe snaqeﬂhe)

“ Jins pporpamMs, BHpaGaTHBAIOMIHX M TPHHHMAIONUX 3HAUYEHHE, THN
8HAUEHHA YKA3WBAeTCA moc/ie JABOHHOTO JBOETOUHA (i), & BHYTPH
JIOMKHA BCTPEYaThbcd CTPOKA BHAA -

otBeT == (0OBHEKT)
rae MerachMBosll {o0beKT) o6o3payaeT HMa rijobajbHOro o0bekTa, ero
KOMIOHEHTY HJIH BHPE3KY, HNH HMs NPOTpaMMu, BHpabaThpapomeil u
npuHuMaionieli 3HaueHHe. ; ,

Tlpu kpaTkoft (opMe SamHCH NPOrPaMMH CaykKeGHOE CJOBO OTBEr
He DHUIETCH, a BHpPaGaThiBaeMOe SHAuUCHHE, HMs TVIOGAJBHOrO OGbeKTa
H Ip. SanHCHBAaeTCs cpasy Mocje 3Haka ===, R

¥Ynpapasiomue xoucrpykumn. KoucTpykuma BrGopa (BeTBiieHHs):
ecan (ycroBue) suGop o .

. T0 (meficTBuA) . {opr (ycnosue) = (meficreus)}
. [unaue (neficrsusa)] . [ uHaye = (neficTeua)]
KOHEN eCHH KoHen BmGopa

3nech # fajgee B KBajapaTHbe CKOGKH SaKIOYAIOTCA YacTH KOH-
CTPYKIHH, KOTODHE MOIYyT OTCYTCTBOBaTb, 8 (HIYpHHE CKOOKH O3Ha-
Yal0T NOBTOPEHHE COAEPNKHMOTO HYJb mum Gonee pas.
KoHcTpyKImH HUKNOB (NOBTOPEHHA) HMEOT BHA
RHEA : o
. [umB: (yreepmacune}]
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. ATKOE OHUCAHUE SI3KIKA nPOPPAMMMPOBAHH}l

+ [(areparop))

+ Imoxa (ycaomne))
o BHIOMNHATE

« (me#icTBus)
EOHéN HHKia

:x & crexa (uma crexa)
vx € ouepedu (uma ouepenn)
Vx € Hawaxa dexe (nms n,exa)-
vx S KoHna dexa (uma AeKa)
X & Hen !

e "ac::':::muo? Yacru nocaedosaresvupory (ams)

CKa (WMA ciucka) ]
Va o oer ‘ 82 yxasareaem

4 cnucka (umn cnm,
CKa) N0 gxasqre
AR

Vx @ mnvacecraq (ams MHOXeCTBa)

{crosa, Brigen

Bc;o nyns He;{;uez HZJIYX(HPHHM KypCuBOM, MoxHe He nHcaTte)

ACHCTBHA) — 970 g 1 ’
A3HKA H ynpag, 0C1e10BaTENbHOCTE  ofe
ovepens M;‘y{’r CJ;’:II:::::T KOHCTpyKund, (neficrBus) KOTOphix egaT‘:;}:}c::
. b ynpamssiomue ko,
. HC

PaTopam s3wKa oTHocqTem oneparopu TPYRREE # T. 2, K oge.

YTB: (yrBepxaenne)

HHIero xe peaary

OTKa3

BHXQ}[ H3 HHKA2

BHIXOR H3 mporpammm

8 T2KXe NPHCBaHBaRKe

{06beKkT) ;== (Bripaxenne)

n " . —
BH30B NporpaMmu, He BHpabaTusaiomeft 8HaueHHe

[(ams HCNOAHuTens). ] (uma nporpamMmu
¢ dakTHYecknMY napaerpamn)

ECJ"H B BH30Be mpor AMMH (HMH HCHO‘HHH Teqst He y Kasaﬂe, TO
.
. a Y 5 gt | y

>KPATKOE ONUCAHHUE $H3BIKA [MPOTPAMMUHPOBAHHSA 317

¥ TporpaMma, BHIOJHSBIIAACA A0 BH30BA, MAKTHUYECKHE NapaMeTpl
. pacnonaraioTcs B -TEKCTe HMEHH NPOFpAMMH TaKiKe, KaK U (opMmaib-
ume. JAs gaXaoro mapaMerpa MOXHO YKa3aTh €ro THH, a TaKXKe #B-
JISETCS JIM TapaMeTP BXOJHHM, BHIXOKHHM HJH BXOLHO-BHIXOJHBIM.

3anncHBaeMHe B AAHO/NOJYYHTb, HHBAPHAHTAX M YTBEPKAEHHAX
(suB H yTB) {yTBEpXAECHHA) — 9TO NPOHIBOJILHHE BHPANEHUA, NIPHHH-
Malolliue 3HavYeHHA THNA JAa/HeT, KoTopee, ONHAKO, B OTAKYHE OT
(ycnoBHil) MOPYT B KayeCTBe JIOTHUECKHX S/ICMEHTOB BKJA4AaTh (par-

MEHTH BHAA .

{o6mnekr) : (Tun)

Takue (parMeHTH CHNYXKAT Kak KOHTEKCTOM, HCXOAS H3 KOTODOTO
onpellensercs THN OOBeKTa, TAK M CPeACTBOM KOHTpOas. Baxuo sa-
METHTb, WTO €NpOBepKa» STHX (PATMEHTOB NPOHCXOLHT Ha 9Tane co-
3MaHHS NPOTDAMMH, A0 HAYANA ee BHIOJHEHHAS. -

Omucamns, (Oncanus) B NPOrpaMMe M B ONACATENe HCMOMHHTEAR

COCTOAT U3 CACAYIOUIHX Pa3nesioB!

THIBIE: -
{(ums THDA) == (THN)}
KOHCTAHTH: )
{(ums xoucrauts) [ :(Tum)]
ofosnavenus: o
{{umsa ¢ dopMaabHEMA
o0bexThi: )
{(ums ob6bexTa): {THM)}
Hued peanan3amuMm:
{npOH3BOMbLHHMA TeKCT-KOMMeHTapHit)

HcOoJb3yeMble HCNOJHHTEN:
{(ums ncnommnTens) [{((ums-crrorum))] [ : (Taml}

== (3navenue Kbﬂc'ram‘u)}

napaMerpaMu) == (470 0603HauaeT)}

.

Jlio6oro H3 paszesoB THNM, KOHCTaHTH, 0G03HAYeHMS! H [D., PaBHO
Kak H BCex HX BMecTe, MoxeT He GHTb. Pa3fie/n MOryT NOBTOPHATHCH
(T. e MoXer GOWTb HECKOJbKO OJHOMMEHHHX pasjielOB) H HATH B

NPOH3BONLHOM NOPAAKeE.
Bo Bcex pasienax BMECTO ORHOFO HMeHH (THIIA, KOHCTAaHTH, 061e

€KTa H Np.) MOXeT OHTL YKa3aHO HECKONbKO HMEH 9Tepes SammTyio,
FEczp sHaueHHe KOHCTAHTH COCTOHT H3 HECKOJNBKHX 9/ICMEHTADHWX 3HAs
ueHHIl, TO OHH NEDEYHCJ]SIOTCS B KPYIJIHX CKOGKAX 4Yepes 3amsTyio,
Jlif MATpHI SJeMEHTH NEPEUHC/AOTCA NG CTPOKAM, T. €. CHAUa/a Me-

HAeTCS BTOPOR HHJEKC, a NoTOM mephEif:

KOHCTRHTH
o ==3,14
npolelt : CHMBON =
V :sexrop Z(1,,3)==(4,5,6)

nrn
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KPATKOE OTIMCAHUE S3HKA POTPAMMUPOBAHHS

378
! RN ot PO Lo .
. M:marpaua R(1..2,1..3)= . _ _
(1.1, 1.2, 1.3, |snements pacnosaraiorca
; 2.1, 2.2, 2.3) | no crpokam
B. mpasofi. yacTh o6osHauensd (NOCAe 3WAKA ====) MONKHO yKay
8aTh KOHKPETHOe 3HAUEHHE, WM OODBEKTa HAW Er0 KOMMOHEHTH, HJ
BH30B MPOTPAMMH, HaMPHMEP: '
0603nayeHAN:
HILI
b4 o o=="1(1) ) - ‘
sp{a,b) == Crepeomerp.craasapHoe MpouaBeAeHHe (BX :a,b)
se(a) === CrepeoMeTp.cKajspHoe HPOu3BeJcHHe (BX:a,€)
Tunu, Bo BCeX ONHCAHHAX BHINE METACHMBOJ (THI) — 5TO JNHO
HMSl THOZ, JUOO SBHOE ONUCAHUE THHA ¢ MOMOIMIBIO OJHOTO M3 CHOCOW.
Gos koucTpyuposauusi, aubo muororoune. (...). B mocrexnem cayua
THII OIpeJesseTcs H3 KOHTEeKCTa. . .
C comepxKaTeNpbHON TOYKY 3peHHS THH MOXeT OHTb JAHGO NPERONpe.
JleJeHHBIM, AN60 CKOHCTPYHPOBAaHHHIM. i ‘
Npenonpeneaennsie Tunpl, CyinecTByer NOATh NPeJONPEAENCHHHX
THIIOB: AA/HET, CUMBOJ, HEOTPHUATENbHOE LEAOC, LENOe H ASHCTBUTEbe -4
HOe YMCHO (HJAH NPOCTO YHCHO). [iA mpefgonpeneleHHEIX THNOB MOXHO 7§
HCIONIL30BaTh Takxe oboswauenus Q, S, Z-+, Z u R cooTBercTBEeHRO, 5
Koncrantsl 3anuchiBaioTess OOHIHHM O0OPA3OM, KOHCTAHTH-CHMBOMM 32
KI0uaoTe B ABofmne (7) mam onmmapube (') KaBWYKH MO JKeJaHHIO
nporpaMmucTa. OGBbeKT Npelonpele/eHHOro THIA KpoMe OGHUHMX B8HA+
YyeHHH MOXKET NPHHUMATL 3HaueHue Heonp. OOBEKTH YNOPAAOUEHHHX

tunoe (S, Z+4, Z, R) MoryT npuHHMaTh eile JABa HAEAJbHHX SHaueHHT
~00 H -}00.

Cuuier 1 dopma 3anucu COJbIIHHCTBA onepanuii Hax obneKTamu
H 3HAUCHHAMH IIPeNONpefeNIeHHHX THOOB SBIAIOTCH OGIIENPHHSTHIME
(=, =, ¥, <, <, ==, >, 1, LW, He, +; —, ¢, /). Onepanus Bo3-
BedeHHs B CTenedb of03HAYaeTcss ABYMsA 3Be3lloukaMp (»s). OGosHaue-
RHe YHapHOH ONepalHy JIOTHYECKOrO OTPHNAHHA (He) MOXeT CTOATh He
TONBKO Nepel HMEHeM, HO H MeXAY ClOBaMH MMeHd OGDbeXTa THna
Aa/HeT Wam INpeAnMCAHAs, BHPaGATWBAKONIEr0 3HAYeHHEe THOA AA/HeT.
Hng oBoznauenns - omepamyd - M MOXHO HCHOJTB30BATH 3amATyio (,).
Onpeneseni TAKXe ONEpauy '

+JBEIHUHTh HA

.YMEHBHTH Ha

div (zenenne zaueno)

mod (ocTaTox oT menenus) . .
ana apudmernveckux TanoB (Z+, Z, R) = omepauun

«Caeayiomu i |

JpeAnaymak - |
ANf AUCKPETHHX YNOPAZOYEHHKX THNOB [S, Z-+, Z):

. arcig, arcctg, €xp

' v OBAHUS 879
KPATKOE OTMCAHWE fAISHIKA IPOIPAMMUP »
; HHATHE
0 CTaHARpTHHX ¢yuxurl ASHKA axon;z-r zt:zf:p s,
oy t (Knaupa'muﬁ Kopens), sin, €os, ig, cig, Ms e 10
B reete (9xcnoneu'ra),. In (Harypa.nbnuik sorapudM),

. ) , i
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110CO
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Anpec 302, 303, 315
= BO3Bpara 318
- Toanporpammu 318

TODHTM oHOnR
Anpasur 114, ’15(’30;(‘”(%“/i fat

Baiir 250, 266
Bur 250, 301, ’3331' 308

Burat NZVC'304
Baox 250, 266 t

Bydep 272

=~ KOJbliepof 197

Bexrop 103

- AHHaMuYeckmii [04

— UHMKAHYeCKH§ 197

- OpepuiBanma 320
€PIIHHA cTeka 16

Bux agpeca
Bu6op I2)3 w3l

Buizos npeanucanug 9
— nporpamMmm 29
Bupeska 276

NXOA H3 Wukmg 24

Tny6uua crexa [6
Tpaumaruxa 15)

Deficrene 9, 26

— andasura 115 .
Hex 93-gg° 110

HexoMmnosmng 31
elp5e330 BHBOAa (nepeso pasgopa)
Duck 265 ‘

3arososok Iporpammm 375

al'{OMHHa!Oluee y p() —_
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A 2
gfguenyp@aaue UBENOB 244—

3Havenye o0bekTa 78
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Hus 379, 335
— 00bekta 78
— Gaiiia 282
HBapHART 56~-57
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Hupeke 103 i 289
Hunyrrusnoe pacuup
— — MHHHMa/ibHop -
I/IHTepngeTaum, 100 g
u 161, 327
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CHOMHUTe D %immﬁ 330
I/I'repamm 53

Kon OGbekTHHE 326
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-:) ;HMBona 266, 302
aHNAa Nepexo,
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166, 325396

— PasgenbHag 352

OMIIO3HIHs Peanusanng 31

Koncranrs 36, 40, 377

OH
3705prme ynpamgxomaa 21, 4
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Kypeop 283
SIN-AMATh, Kopy 250, 259
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Matpuna 104
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Monunrop OC 32‘; 00
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0O6o3uayenne 40, 378

O6nekr 9, 78

~ raobanipuuf 9, 79, 81

— JOKaJaBHEA 79 ‘

— ppocrofi, npocroro Tunma 194
O3Y c¢M. namarh omepaTHBHAs
Oxkno 283

Ouneparop 376, 333

— BHNoJHgeMbd 336

Onepauusn 86, 87, 378

— MaccoBas 191

~— mpucBauBauus 80

Ouncaune, 377, 336
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-~ Thna 87, 88
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Orkas 10 -
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- Duepens 98
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