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NPEANCIOBHE |

BTa wmura CONEPKHT pacIHpeHHNA BAPHAHT HAYANBHOTO Rypca
DPOrpaMMHPOBAHHSA, KOTOPHI 4YHTaeTCsi Ha MeXaHHKO-MATeMATHIECKOM
takynorere MIY ¢ 1980 r. OcHosuas nems Kypca — 3aJI0XHTh ¢yH-
AaMeHT oGmell NPOrpaMMHCTCKOA KYALTYpH CaAymaTedell, B YacTHOCTH
BayunTh MX TPaMOTHO NPOrpaMMHPOBATbL 3afadyu OGHLEMOM IO HECKOJb-
HX THCSY CTDOK. 3HauATeNbHYIO 4ACTH Kypca COCTABAACT W3ydeHHe
MUHH-TIDOEKTOB, T, €. 3aKOHWeHHHX NPOrPaMMHHX CHCTEM 06heMOM
_HECKONbKO COTeH cTpok, B ux wucre ynpabnene cramkod ¢ UITY
'WIYHOXONOM?, peandsalus npocrefillero KOMOHAATOpA apH(MeTHUECKHX
§opuyn, noctpoesne H300paKeHuss NOMHAPA ¢ YAAMEHHEM HEBHIHMEIX
ABHHA, CCHIOYHAS peanHsalus CmHcKa, XeludpoBaHue, IBYMEpHOe Xe-
MEpOBaH#e 1O PaBHOMepHO#! ceTKe, peanu3auds BHPTYyaAbHON NaMATH,
npocrefimel ¢afinoboli cHCTEMH W KOMIOHeHT 9KpauHOro pepakropa
¥eKcToB, ’

Kypc noceamen nporpammuposaummo kak TAKOBOMY: BHIUHCANTENbe
The MeTOLs, NpHOIHKeHHble BHIMHC/ACHHS, OMepAUHOHHHE CHCTeMHl
M T, 0. B HEM He SaTPOHYTH BOBCe; MepBHe ABE TPeTH Kypca pooGuie
Be cssanbl ¢ OBM; cuHTaKCHCY AI3HKOB ODOrDaMMHPOBAHEA He yaes
PAETC  MONTH HUKAKOTO BHuMaHMA. OCHOBHOMI MeTOmHYECKHHA OpHeM
Kypca — o6yvenne Ha mpuMepax. JIioGHe TexnsyecKHe geTaay H3yTai0Te
€1 JHWb B NpOLecCe pemieHns KaKOA-HHOYNb cONepKaTeAbHON Safaud,

B ocHoBe Kypca amexaT Tpm «kuTa»: momsTue HCTIONIHHTENS, TeXHO=
JIOTHS TPOrPAMMHUDOBAHHS «CBEPXY BHH3», DASBHTHE CTPYKTYpH AaHe
BHX. OTH TPH KHTA B CBOIO odepedp OMHPAIOTCA Ha «Uepenaxy» — Kype
Bpennonaraer aKkTHBHOe H3yuenHe 6—8 THC. CTPOK STANOHHHIX TEKCTOB
BporpaMM H cO3jasHe HOBHX mporpaMM ofuM oGbemMoM [—2 Th,
erpok. Kype Moxso usyuats u Ges DBM BOOOLIE, OAHAKO HCHOJAb30-
Barve OBM co cmeuranusupoBanimm OpOrpaMMHEM OGecmedeHHeM cys
HECTBEHHO NOBHImaeT 9Q(EKTHBHOCTD H KAUELTBO olyueuns,

Uentpansuoe nousitwe Kkypca — nossitve ucmonnutens. Memonnns
Tend MOMKHO fpeAcTasAATh ceBe Kak poGorta ¢ HeKOTOpo# ' cucTeMoit
KoMauz. Jlefictaua, BoimomsseMsle poGoToM no TOA HiH HuOf KOMaHze,
MOTYT 38BHCETb OT HPEAHCTOPHH (COCTOMHHA <HAMATHS po6ora) u OT
O0CTaHOBKH, B KOTOPO# NOCTYNHAa KoMauza, C ApOrpaMMHCTCKOH TOW«
KH' 3peHds HCHOJHATEAb — STO NaKeT fporpamm, paGoTaolHux Hajy o6«
UMY DAHHHMH, T. €. HHPOPMAUUOHHO-HPOYHHIA MOZYJ/Ib B KJaccHdu«
Kanun Maitepca, Ero auanoramu ABJIAIOTCS 9K3EMILIAP KJacca B A3HIKe
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Cumyna-67, o6bekr B s3sike Smalltalk-80, maker nporpamm B A3LIKQ
Ana, moxyns B fsuike Monyna, [TousTue ucnmoAnuTeNs, OZHAKO, fAB«
JiseTcA B Kypce MNePBHYHEIM M HE CBOAHTCA NPOCTO K OObeguHeHnio
nporpamM, OfHa W3 BaXHefinx 3ajau Kypca — HaywuTh CaAymatenel
MHCAHTb HMEHHO B TEPMHHAX HCNOJHUTENCH, a He OTHE/AbHHX PO+
rpaMM: CHaYaJa NPHAYMHBATH HCOONHATENS B UEJAOM, 2 YX NOTOM
pelllath, KaKHe HeficTBHA OH GyJer yMeTh BHWIOAHATb, KAKHMH 0pO«
rpammaMu STH JHefictBHA OYAYT peajusoBaHHl U KaKad uHpOpPMaUust
Gyser XpaHHTbcd B er0 MAMATH. TeXHOJOIHS «CBEPXY BHH3» H CTPYKn
TYPH HRAHHHX TaKKe H3/JaTaloTCs B TEPMHHAX HCHoAHHTENMefl, :

Kuura cocrour ua naru riaas, [nasa 1 — «Hauana nporpammupo«
BaHHA» — COMEPIKHT H3NOXKEHHE OCHOBHHIX HOMATHA INDOrpaMMHPOBA-+
HUS, TEXHONOTHH «CBepXy BHH3», yNpaBJAIOLIAX KOHCTPYKUUA H CTPYKTYpP
Raufulx. DTOT MaTepHan JOCTYNeH faXe WKOJAbHAKY H He TpeGyer
HUKAKOr0 MpeiBapHTE/bHOIO 3HAKOMCTBA C nporpaMmupoBandeM. Kpo-
Me TOr0, B I 1 BXomur MaTepdan mo OasucHHM cxeMaM O06paGoTKH
HHQODMANMH: PeKypcHsl, UTePauHs, NPOEKTHPOBAHHE LHKAA C NOMOIIBKY
HHBApHaHTa, BHYHUC/ICHHE HHBADHAHTHOH QYHKUHH, HHIYKTHBHOE BHls
unchAeuue GyHKuHA Ha NpOCTpaHCTBe MnockenoBaTespHocTefl. DTOT Ma«
Tepuan MOr O cOcTaBUTb MpeAMer OTAENbHOTO HeGOABLIOTO Kypca,
YHTAeMOr0 Wapaine/bHo ¢ KypcoM NpOrpaMMUPOBAaHHf, 2 €ro W3-
eHue npeAmonaraer HalduHe y 9YdTATENd MHHAMAJABLHON MaTeMaTdues
CKOR KyJALTYpHL.

[y1aBa 2 noceAllesa peleHuio Tpex 3afau: NOCTPOCHHIO BHIYKAOH
060/104KH [OC/AENOBATE/NBHO NOCTYNAIOWHMX TOUCK IVIOCKOCTH, peanusa-
MM OpocTeililer0 KOMAOWIATOpPA © A3HKa apudMeraueckux dopmy;
MOCTPOEHHIO H300paMeHHs MOoMu3Apa ¢ ylajdeHHeM HEBHAUMHX Juuufl,
Buifop sajad u cTHAb HX HSJIOXKEHHA npeafionaraior, no Kpalimelf mepe,
3HaHMe TOr0, YTO TaKOe BHAYKJAaA 060MOUKa, OpHEHTHPOBAHHAA HIIO+
majgp, HOpManab, MONYmpoOcTpaHceTBo M T. ‘M. [JaBa we aBaserca 06«
8aTeNbHOH AJA NOHUMAHUA CAeAYIOWIHX IJaB H, 32 HCK/MIOUEHHEM Cles

. . HHAJIbHHIX BOMPOCOB, CBA3AHHHX C KOMNHAAudedl (A3WIK ¥ IpaMMaTHKa),

He cOJAepIKHUT HOBOI'0 TEOPETHUECKOrd MartepHana,

FnaBa 8 poceimena crpyKTypaMm Raddaulx (cTeK, neK, ouepens,
CHOHCOK, MOoCnef0BaTeAbHOCTh; MHOXKECTBO # J.(p.) # MeTojgaM uX peanH-
BauHu Ha Gase snudednofl mamartu, VsyuaoTcd HenpephBHHE H CCBUIOU<
Hple peayH3aLHuH, nOC/J8H0BATENBHBA | GHHaprlﬂ IOHCK, XellHpOBaHue,
AByMepHOE XellHDOBaHWe N0 DAaBHOMEPHOH ceTKe, peajH3auHd BUPTY«
anbHO® naMATH 4 npocreRwed dafoBofl cacremu. Bech 9TOT MaTe«
pual H3JMOKEeH B eAMHOM CTHJ@ C HCMONL30BAHHEM NOHATHA HCHOJs
HUTENA, ) |

B rnasax [—3 mnporpaMMn 3anuceBaioTCa Ha yueGHOM SA3BIKe
NpOrpaMMHpOBaHus ¢ pPyccKofl Jekcukofl, HedopmannHoe onucanue
STOTO f3HKa MPHBENEHO B NPHJIOKeHUH I,

1
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[nasa 4 aBasercs Tpanuuuoxmoﬁ H nocBfilleHa ycrpofictsy SBM
(ua npumepe DBM apxuTekTypH PDP-11). Onua conep)xni' npHMepHl
ApOrpaMM B <KOLAaX» H ONHCAHHE OCHOBHBIX KOMNOHEHT 6asoBoro mpo-
rpammuoro oGecmesenus., OcHoBHOe HasHauesde BTOM TIiaBH — A4Th
npencraBjenne of ycTpodcrse cospemeninx OBM u sapepmnTh ¢$op-
MHPOBAHHe MPOrpAMMHCTCKON «KAPTHHB MHPd».

[nasa 5 aemoucTpapyer, Kak mnpun paGore na DopTpae MOXKHO
ApHMEHHTh CTHAb M MeTOZH MpOrpaMMUPOBAHHA NepBHX TPEeX TJaB,
Usnaraerca s3uk mporpaMmupoBanis Qoprpad, npaBuia  [epeKonH-
POBEH mporpaMM Ha s3HK QOpPTpaH, MeTOZHKAa peanu3alua HCHOJHH-
Tejeli, 4 TaKXKe HEKOTOPsie BONPOCH YCTPOHCTBA QopTpaH-MalINHEL
Bubop s3mKka oOpscHAeTca TteM, uro QopTpas sBAsgeTcA naunGonee
PACHIPOCTPAHEHHHM S3HKOM [Jf HaYYHO-TEXHHYECKHX DacyeToB H pas-
JIAYHBIX CHCTEM aBTOMATH3AIMH.

ABTopsl 61ar0AapHH 3aBelylomemy naGopaTopHedi BHUHCIHTENLHBIX
meronoB A. B. Muxanesy, cr.u.c. B. bB. DBereauny, a Takxe
JI. B, Bapcanodseny, A. I. Humuenko, I'. B. Macnosy, H. H. MoJaua-
HOBY B MHOTHM JIPYTHM COTPYIHMKaM, ACMHDAHTAM H CTYHNEHTAM Me-
XaHAKO-MaTeMaTHueckoro ¢akyaprera MIY, yuyacTBOBaBIIHM B Ha-
yaJbHOH WOCTAHOBKe, OPTaHH3aUHH M JajbHeHIleM NPOBENEHHH OIHY
cagHoro B KHUre Kypca OPOrPpaMMHPOBAHAS, B CO3AAHHH cOELHANH-
SHPOBAHHOIO NporpaMMHOro obecneyeHus 3Toro Kypea.

THABAT
HAYAJIA IPOTPAMMUPOBAHMUS

1. OcHoBHHe TOHATHA MPOrpaMMHpPOBaHHS,
NpUMepH HcloHATe el ¥ MPOCTEHIINX nporpaMm

OcHoBHEe TOHATHA [pOrpaMMupoBaHus, HCNoAHUTEAb — 3TO YeJsO-
BeK, .OpraHdsauHs, MeXaHHUeCKOe HIH SACKTPOHHOE yerpo#ictBo, poGoT
H T. U, yMEOWHA BHIIOIHATL HEKOTOPHUI BiOJIHE onpexeaeHHH Ha6op
Oeticreuli, Kaxgoe nefictBHe, KOTopoe cfioco6eH BHUTOJNHATE HCOOJHH-
Tesab, HasHBAaeTCA npednucanuem, a BCA COBOKYNHOCTb TaKHX nef-
£TBH — cucTemoil npednucanui ucnonuurtens. IlpHkas sa BHHOAHeHHe
AeficTpud, BupaxeHusifi GopManbHbiM, 3apaHee (GUKCHPOBAHHHM CAOCO-
60M, HA3BBAETCA Bb13080M NPeOnUCAHUS. 4

Vao6Ho npencrasiiTh ceGe HCMOJNHATENS B BHJIE ycrpoiicTBa € KHONKaMH Ha
HEpeH,Heﬁ naudesH —BO3Je Ka)KllOﬁ KHONKHM HaN@CaHo UMA NpeanHCaHHsH, KoTOopoe
GYJILGT BHINOJHEHO [IPH HAXATHH Ha STY KHOUIKY. Cucreua';npennHCaHnﬁ TAaKOro He+
NOJHHTEAS COBNanaetT ¢ COBOKYNHOCTBIO KHONOK Ha €ro nepenﬂen nauenn. Yro6ut
BHNIHCATE €e Ha Gyuare, ZOCTATOYHO HGDEHHCQTBWIMEHK, HanWCaHHbI€ BO3J€ KHO~

oK. Bui30B npeAnAcaHHs HYXKHO OpelCTaBAATH ce6e KaK HaxarTHe Ha KHOUKY, Nno
c¢J/ie KOTOPOro HCNOJAHHTEJb BHNOJARSAET COOTBETCTBYIONULEE Aefictane. :

Beskoe HeficTBHe NPOH3BONHTCA Haj HEKOTODHIMH ofveKTamu ®
COCTOHT B H3MEHEeHnuH COCTOA#Uil STHX 0GbekToB. OGbeKTH MOryT OHITH
BHYTPEHRUMY HIH BHEWHUMU.

BuyTpennue OGBEKTH HCOOMHHTENA HA3HIBAOTCA 2206026HbLMLL.
[06anbine OGBEKTH HCNOMHHTENS 0OpasyloT ero namsrb, XPaHALLYId
HeoTopylo HHGopMaumio o6 HcTopHM padoTHl HCHOJHHTENA, — HX CO«
CTOSHHA MOTYT MEHAThCA B pesyAbTaTe BHIOMHEHHA OIAHHX Hpeanuca<
MM M CKasmBaThes Ha XOJe BHMOJHeHds caefyomux. TepMad «raoe
GanbHbles NONUEDKMBART, 4TO 3T OGLEKTH OTHOCATCHA CPasy Ko BceM
fpefnucaHHAM XAHHOTO HCIOJHUTENA, T. € KO BCeMY HCHONHHUTENIO
HeAHKOM, ’

Buemnpe 06beXTH HA3WBAKOTCH napamerpamu npeanucauus. ITapas
METpH CBf3HBAIOTCA € HCHOJHHUTENEM MAPH BH3OBe KOHKPETHOro mpel-
fucaHus Ha BpEeMA BHOJHERHWA STOr0 MpeNNHCAHHA M XREJATCH Ha
6xo0Hbe, BbIX00HbIE W 6X00HO-8bix0OHble, CocTofnue BXOAHOTO napa-
MeTpa CKa3nlBaeTcs Ha BHIMOJHEHHH OpEANHCaHHA, HO B pesyabraTe
BHINOJIHeHHs He MeHsercd. CocTofiHde BHXOXHOTO MNapaMerpa He CKas
SHBAETCH HA BHUIOJNHEHHH NPeRNHCAHHA, HO MOXKET H3MEHHTbCE B pe«
8yJbTaTe BHOOJHeHHT, DXOAHO-BHXO/AHHE HapaMeTpdl ~ABIA0TCA B
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BXOAHBIMH, H BHIXOAHHMH. MX COCTOSIHHUSE M CKasHBaiOTca Ha pe3yJsbTaTte,
H MOTyT MEHATHCA B pe3ynabTaTe BHIMOJHEHHS fpeAAHCAHUA.

Ecau mpencrasasTs CeGe MCHOJHHTENR B BHAE YCTPOMCTBA C KHONKAMH, TO
THoGasbine OGHEKTH —3TO BHYTDEHHHE YACTH YCTPOHCTBA, COCTOAHHE KOTOPHK Me-
uheTcs NP HAXATHH HA KHOMKH. Bosse HeKOTOpHIX KHONOK Ha nepeauefl naHens
HBCOONHATENSA €CTh OTBEPCTHH, KYAa NMepel HaxarHeM KHoNkH (nepea Bu3ozoM npen
NHCcaHHA) CAEAYET NOMECTHTb BHelIHHe o6bekThl. KosHdecTso oTBepcTdf#t H HX THN
onpeneasioTcs KOHCTPyKuHe#t Henoanurens, CaMu BHemIHHe 0GBEKTH MOXKHO npeps
‘CTaBNATb B BHAe MarintoQONHBIX KacceT PasHhX Pa3Mepos, conepxuMoe (Cocrosf-
HHE) KOTOPHX MOXET H3MEHHTHCH, €CiH OGBLEKT (a4 ToYHee, COOTBETCTBYIOMEE OTBep-
ctHe) siBasiercs BHXoaEbM. DddexT HaxaTHa HA KHONKY — 3QdekT BW30BA NpeAnH-
CaNH#— 3aBHCHT HE€ TOJBKO OT TOTO, Kakasi KHOODKa Raata, HO H OT COCTORHHA
BXOZHLIX 0G1EKTOB (COREPKHEMOrO KACCeT, BCTABJNCHHLIX B OTBEPCTHS NpeanHCaHHA),
& TAKXe OT TOFOo, 49TO NPOHCXOAUAO € HCNOAHHTEEM paHblle, T, €, OT COCTORHHA
rA00aNbHEX 06HEKTOB, NAMATK HCNOJHATE/M.

Takum 06pasoM, pesynbTaT BHNONHEHHS NPENNHCAHAS MOMHOCTHIO
-OnpeneaseTca COCTOAHHEM:

~— T106anbHHIX 06BEKTOB HCHONHATENS,

~— BXOAHHIX # BXOJHO-BHXOJHMX NapaMETPOB NPEAMHCAHHA H CO4
CTOHT B H3MCHEHHH COCTOS{HHﬁ;

-~ rn06anbHEX 0OBEKTOB HCHOMHHTENS,

— BHIXOAHHIX H BXOAHO-BHIXOXHBIX mapaMeTpoB NpeANHCaHUA.

Onno # To Xe nHpeanucasde MoXKeT OHTh BHUOAHUMHIM [pPH OX-
HHX COCTOAHHAX TII0GANBHBIX 06’bEK’l‘OB, BXOAHBIX H BXOAHO-BHIXOAHHIX
NapaMeTpoB H HeBWINOJNHHMHM Npu ApyruX. B noclieaseM ciydae BO3-
HUKAeT TNpeNyCMOTPeHHad KOHCTPYKIHell HCHONHHUTENR HCKIIOUHTEND-
Has CcUTyalus — OTKA3 —wu fpofo/iKenwe pPaGoOTBl ¢ UCHONHHTENEM
CTAaHOBHTCA HeBO3MOXHHM (B PaMKax fPHBE/leHHO#l BHIle MOAEH OT-
Kas MOXKHO NOHHMATh Kak neperopasue npeaoxpauurenefi),

Komaunys ucponsdrensms, Mol OGHYHO AOCTHraeM JKeJaeMoro pe-
ByNbTaTa He OJHHM BHI30BOM KAaKOro-uuOyAb MNpelMHCAHHA, a4 Onpe-
AelleBHOR n0CAeG08ATeABHOCTHIO 6bi30808 pasunx mpernucauuii. Takas
gocaenoparelbHOCTh (a TOYHEe, HEKOTOpPOe ee (OPManbHOE OmHCaHHe)
HasuiBaercs npoepammod. COOTBeTCTBEHHO AEATENABHOCTb M0 COCTaBJe-
HHIO TaKHX (OPMa/bHHX ONHCAHUA Ha3piBaeTCA HPOZPAMMUPOBAHUEM.
Kak npaeuno, nporpaMma ropasgo Kopoue, yeM Ta NOC/HeLOBATENb
HOCTb JHeficTBH, KOTOpyl0 oHa onucwBaer, Heymauno cocrasjennas
nporpaMMa MoXKeT OMHCHIBATh GeCKOHEUHYI0 MOC/IeAOBATE]NbHOCTbH pefis
CTBHL WJIH HOC/eA0BaTe/bHOCTE, HPUBOAALLYI0 K OTKAa3y OMHOrO H3 HCs
noJquATeNeH, .

PaccMorpum  Hecko/bko OpuMePOB HcmodmuTenefi W mpocrefmHx
nporpaMM JAAs HUX.
~ Hcnoamnreas «Pesunk merannas (PM).

. liprMep, 1. Sror mcnonmurens  npeacraBaser coGoft fipo-

qrehuui CTaHOK G JHCAOBHM NPOrPAMMUNIM yOpaBAeHHEM H COCTOHT

1. OCHOBHBIE TTOHATHA MPOrPAMMUPOBAHUS - » {1

A3 NOPAMOYroJAbHOrO CTONA, HA KOTOPHA MOXKHO KAACTh JAHCTH
MeTanna, M pesaka, pacnoJOXEHHOr0 Hajx cTojoMm, Pesak MoxXHa
NOAWHMATB, ONYCKaThb & MepeMelllaTh NapaineJpbHO KPasM CToia,
Ilockonbky Mu  GymeM pucoBath cTon M Meradl Ha Oymare
(sa pocke), TO GyzeM TrOBOPHTb O NepeMEINEHHAX pPe3aKa BIPaBO,
Bnepo, BBepx u buu3, Tlpu onyckanuu pesaka ¥ NOpH JBHIKEHHH
B ONYIIEHHOM COCTOSIHHM B JHCTe MeTajja MOA pe3akoM oO6pasyetcd
fipopess. _ .

DBynem cunrate, uTo pesak umeer pasmep 0.5¢0.5 MM H DepeMes
maetcs ¢ warom 0.5 MM. Meannsupyd CHTYaUHIO, MOXKHO CUHMTATH
cron Pesudka Meraana KjaetdarhiM floneM (c KAETKAMH DasMepoM
'0.5¢0.5 mm). Pesak Bcerna HaxomuTCA B HEKOTOpPO# KJeTKe STOro AoJfA3
€ro MOXHO HepeMellaTh B COCEJHHe KJETKH [0 rOPH3OHTaJHd ¥ 1O Bep-
THK3JH, HO He nNo JuaroHand. Ilpw onycKauuu unM nepefBHIKeHUE
OnyLIeHHOr0 pe3aka BHIPe3aeTcs LEJHKOM BCS KJeTKa,

Pesuuk Metanna cuaGxen NAaTUMKAMH, KOTOpSle MO3BOASIOT aHa-
JIM3HPOBATH, HAXOAHTCA NM P€3aK B KJeTKe Yy BePXHEro, HHXKHEro, Jes
BOTO WM MPaBOI'O Kpas CTOJAA H €CTh JH METall B KJeTKe NOJ pes
3aKOM, ’

CucreMa npeanucannii Pesudka MeTanna COCTOHT M3 CJCAYIOUME
npeAnHcanni;

1. HauaTh paboty

2. noAHATH pesak

3. omycruTp pesak

4, war Bupaso

5. war B1eBo

6. mar pBepx

7. mar BuH3

8. pesak Ha; MerajanoMm : na/mer ’
9. pesak y BepxHero Kpas €Tona : Aajuer

10. pesak y HuXKsHero Kpas crosa : najuer .
11. pesak y npasoro kpas crona : Hafder .

12. pesak y neBoro Kpas croaa t najuer

" 13. KoHuHTH paboTy .
3anuch «pesaKk Ha} METAanAOM : Jia/HET» O3HAYAET, UTO Yy HpelAnE<d
CaHHA «pe3aK Haj MeTaJJAOM» €CThb ONUH BHXOXZHOX OOBLEKT W STO?
O6BeKT MOXeT NPUHUMATh OAHO H3 ABYX COCTOAHHA: JHGO A3, Jubd
Her. (MoXHO CuHTaTh, YTO B KHONKY «pésax Hal MEeTaJloM» BCTDOeHA
AaMOouKa, KOTOpas Nocje HaXXaTHA Ha KHOMKY MoXeT auGo 3aro<
petbes, nuGo we saroperses.) [lpemnucamsus Takoro Bua  Mst Gydem
HasHBATD 6:pROATLIBAIONUMY SHAYEHLE Tuna Aa/uer.
Bosee xommakTHo cucreMy mpeanucammii PesudKa MeTamia MOXKEO
8a0HCcaTh B Bulle '
1. Bavats paGory
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2. mopgHATH/OMYCTHTL pesak

3. mar BmpaBo/BieBo/BBepX/BHUS

4. pesak Haj MeTanIoM : ma/der

5. pesak y BepXHEro/HHXKHEI'O/NpaBOro/JMeBOTO Kpas crona : Aa/Her
. 6. Konunts pabory

B nanbuefimieM M OyneM HOJbL30BATBCA HMEHHO TAKOH CXKaTOM
pMoit 3anucH cucTeMdo npepnscaunnft. Iludpu cnesa B cucreme mpen-

LUHCaHHA HYMepyIOT CTPOKM (Fpynnsl mpexnucanuii),

IMoscHuM remepb, 4YTO MPOHCXOAUT IPH BLINONHEHHH OTAENbHHIX
mpeanscanifi Pesunka Meranna (KaK HOPHHATO TOBOPATH B MPOTPaM-
MHDOBAHHH, HOACHHM HX Cemantuxky). Ilo mpennHcaHWio «HavaTh pa-
Bory» pesak OKasHBAaeTCA B JEBOM BEpXHEM YLy CTOAa B HORHATOM
monoxenuu. IIpu mONHTKe caenaTs IIar BBepX, KOTAa pesaKk yxke HAa-
EOnMTCA Y BepXHEro Kpasf CTOJ4, BO3HHKAeT HCK/IOUATENbHAS CHTya-
Ous «0TKa3», AHAJOrHUHO OTKa3s NPOMCXOAHT NpH MNOMBITKE CHENaTh
Ilar BOpaBO, KOrAa pesak y npaBoro kpas, H T. 0. [Ipexmucanus
XOONHATL/ONYCTHTL pe3aKks NepeBONAT pe3ak B TpeSyemoe NOJOMKeHne
He3aBHCHMO OT TOFO, OB JIM OH NONHAT HJH ONYIUEH, H HHKOTZA He
OPHBOAAT K oTkasy., Pesak MoxkH#O ABHraThb M B NOIHATOM, H B OOY-
INEHHOM COCTOSIHHH HE3aBACHMO OT TOTO, €CThb MOX HHM MeTamy Hid
Her,
. Tlpumep mporpammub mias mcuosuuTens «Pe3uuk MeTanna»s
mpOrpamMma MpAMOYroNbHHK
« DAHO 3 | MCT MeTaJsa 3aKpPHBAaeT Bech cTos Pesuuka
s MOJIYIHTb: | OT JIEBOTO BEPXHEro yrila OTpe3a NPSMOYroAbHHK
| paamepom 2+3 mara Pesuska meranna

PM.navars paSory . -
PM.war Buus
PM.umiar Buus
-PM.onyctuth pesak
PM.umar snpaso
PM.mar BapaBo |
PM.wmar Bnpaso
PM.mar sBepx
PM.mar eBepx
PM.noguars pesax
. PM.xonuuts paGory
EOHEN HPOrpaMMul

T e w 9 v e
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Kouneu npumepa I,
Hanomnum: nporpamma — 510 dopmanbHoe ONHCaHMe MOCAEOBA<
Te/IbHOCTH BHI30BOB Npepmucanufi (B npuMepe 1 — mpemmucannil Pes«

uHKa Meranna), CnoBO «(popMasbHoe» 03HAUAET, UTO ONUCAHAE AMIKHO

NPOBOJHTECA B COOTBETCTBHH CO CTPOTHMH, BHOJHE OflpefeleHHLIMU
npasunaMd. Mu me Gyaem cefiuac mepeuHc/AATL WX, ONHAKO 3aMeTHM,

- YTO B 3TH NpaBuia BXOAAT HaJaHuHe U nopsflok CAoB pOrpaMma, faxo,

al
a
a|hinia

Pue. 1.1 .

Tony9uTh, KOHEN NPOrpaMMbl, COCTaBJeHHAs H3 TOUeK BEPTHKANBHAR
JIHHHSA, COENMHAIOIAs CJIOBO MPOrpaMMa cO clOBAMH KOHEL MpOrpaMe
MM, HaJnune orcTyma (T. e. CABHra MMeH npennmcamsfl BOpaBo OT Bep-
THKaNbHOR HepTH) H T. M.

Ecnat B cTpoxe mporpaMMn BCTpeuaeTcs SHaK |, TO TeKCT, Haume
Hasl OT 3TOro 3HAaKa H JO KOHLA CTPOKH, CHYHTAeTCsd KOMMeHTapHeM.
Kommenrapuii — sto npousBombHbi TeKer, KOTOPHH HHKaK He BJAUACT
Ha MNOC/NENOBATENbHOCTh BH30BOB NPEANHCAHUA HPH BHIOJHEHHW HPO-
TPaMMH, a CJYKHT JHIIb AAA TNOACHEHH CMHICAA NPOrPaMMH NpH UTe-
HUM ee ueNoBeKOM. Hanpumep, B nporpamMme «NpaAMOYTOJbHHKS KOM-
MeHTapueM ABJAETCHA TEKCT moc/ie CJOB AAHO U NOJYYAT,

Henonuareas «Myruak» (I1).

IIpumep 2. droro mcnoauutens CllelyeT NPEACTaBIATL B BUIeE
JIYHOXOIA, KOTOPH# HAXONMTCA [Ae-TO B AaNeKOH HEH3BECTHOH MecT-
HOCTH (uasoBeMm ee K8adpanrom), IlyTaHKOM MOXKHO ynpasaATh (Ha-
fpuMep, MO DajMo) C NOMOWBIO CheAyiOllef CHCTEMH ApeXMHCAHMAI

1. Hauarp paGory

2. Bnepeau/cnpasa/cieBa CBOGOLHO % na/der

3. Brepens/cnpaBa/cieBa 3aHATO © : na/wer

4. cpenath mar

5. warats o ynopa

6. nosepuyTbCs manpaBo/uaneso

7, nOBepHYTbCH HA ceBep/ior/3anall/BocToK

8. KouauTh padory

KBagpanr Ilyrsuka sBisseTcl NPAMOYTOJLHEIM KJCTYATHIM WOJEM

HEN3BECTHHIX pa3smepos. HEKOTopble KJETKH KBaJpaHTa MOryr OHITD

8anAte mpensrcrBuaMH, [lo kpaw KBajpaHT o6HeceH cmoLIHOR CTEHoH,
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Mo npemnncanmo <¢sauath paGorTy» [lyTrux OKasuBaeTCd B Ceped
po-sanaguofi (nepoi Bepxuefi) KAeTke KBaApadTa, JHIOM HA BOCTOR
(puc. 1.2),

cenep ,
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Puc. 1.2

Ha stoM ® ciaexywolux pucyHrkax ITyTHEK u3soOpaxaercs CTpef<
wofl, ykasmpaiomell opwenranmio, Hanpumep, cTpeska P yKashBaeD
OpHeHTAUHIO Ha BOCTOK, a CTPeaKa ¥ — Ha 1ol

o npeanucauuio «caesa cBoGoaso» [lyTusk ananusupyeT, UTO Ha<
XOHUTCH cJeBa OT Hero. Eciy cjeBa creda Wi KJIeTKa NpeHATCTBAA,
F0 ou oTBeuaer HOT. Eciu iKe ceBa mycras KieTka KBaApaHTa, TO OH
oTeeuaeT pa. IlpenmumcaHse «cCjeBa SaHATO» BHLINOJNHUACTCH AWAJOTATHO.
B cocrosnud, H3o6paxensoM Ha pHC. 1.2, B OTBer Ha &C/eBa 3aHATO»
TlyTHUK OTBETHT A&, a Ha «CjieBa CBoOOAHO» — Her, -

% gepep
1 ERED
sja C10] -} ’
am - [
2anaa anl | = : : al BasTaR
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Puc. 1.3

Ecau x7erka Bmepead Ilyruuka cpoBoAHa, To OH MOKET mepeMe-
CTHTBCH B Hee 0O NpeNNHCAHHIO <«chedats mar», Ecau e snepend
cTeHa WJH ApensTCTBHe, TO HOWHTKA BHOJAHUTL MpeANHCAHHE &CAENATH

mars npuseger K orkasy. ITo npexnucauumio emarats mo ymopa» Ilyrs

HHK nepeMellaercsi Bhepes AO TeX HOp, NOKa He ynpercd B CTEHY HJH
B npensTcrede, M3 cocroauds, H30GpaXKeHHOro Ha pHC, 1.2, no npen-
OECAHMIO €UIaTaTh A0 ynopa» IIyTHHK NepeMeCTHTCHA B CEBEPO-BOCTOU«
Hy (IpaByIo -BEPXHIOO) KJETKY KBAaApaHTta u OCTaHOBHTCA B Hefl s
LOM HO-IpeiKHeMY H3 BOCTOK (puc, 1.3).

Y. OCHOBHHE MNMOHATRHEA YlPO!'PAMMﬂPOBAHH;! ' 15

Ecnar B stor moMent JlyTHMK nonyvyHT RBpeRfMcalHe <laraTs KO
ynopa» ellle pas, T0 OH HHKyAa He CMeCTHTCH, OAHAKG H OTKa3as He
Bo3HEKHeT, TakaM 0GpasoM, BH30B NpeANMCaHUs «WIaraTh A0 YHOpa»
HUKOTAa BE MPHBOAHT K OTKaay.

Hakoweu, no npeanucauuio «<nopepuytoes ...» IIyTHER nomopaums
Baercs. JIps 3TOM eMy rosopuTcd, JHGO KyAa OH JAOMKEH HOBEPHYTHCA
(naneso —ra 90° npoTHB uaeOBOI CTPEJKH HAM Hanpaso — Ha 90° no
gacoBoffi cTpeske), JHO60 B KAaKOM MOJNOXKEHHH OH AORKEH OKA3aTbes
(nHuOM Ha cepep, HAa 3amag d T. I.).

JiBa npuMepa mporpaMmm aas IlyTuuxa:
HporpaMma nporyiaka

. JaHO : | npenarcTeHA He mpHAeralorT K CTeHaM KBajgpaHTA
» noaywnts: | ITyTHsk ofouwen KBagpaHT [0 HepHMETPY

. THlyrnuk.uasars paGory

« [Iytusk.marats g0 ymopa

o [ITyTHHK.NOBEPHYTHCA HANDABO
o+ [Ilyrduk.warats no ymopa

« IlyTauk.nobepuyTbcs Hanlpaso
« IyTnuk.marats xo ymopa

o+ IlyTHUK.BOBEpHYTbCA HAODPABO
o [Ilyrauk.marate po ymopa

« Tlyraux.nosepuyTbca HampaBo
o Tlyraun.kouuuth paGoty
KOHel NpOrpaMmm

nporpaMMa Hasaj z0 ynopa

« DaHO ¢ | TlyTHUK TZe-TO B KBaxpauTe

« Hoayunts: | Ilytaux cmectuaca Hasax Ao ynopa, .
. | opuentanus Iyruuka ve w3MeHHTach

« IlyTauk.nosepHyThca HaleBo
+ [IlyTadax.noBepuyTbca HaneBo
¢ Ilyrnuk.marate a0 ynopa

+ IlyTHHK.DOBEpHYTLCH HaJIEBO
« TlyTHEK.nOBepHYTHCA HANEBO
KOHER NPOTPaMMK

Konen npumepa 2.

Crex. Jlna creayoliero npuMepa NOHamoGHTCH nowaTwe crena. Cres
KoM HasmWBaerca JMi06as CTPYKTYpa, B KOTOPOA MOryT HaKan/BBaTthch
Kakde-TO SJEeMEeHTH H JJ7 KOTOPOR BHINOJHEHO CleAYIOIlee OCHOBHOE
yCOBHE: SAeMEHTLL U8 CTeKd MOXHO OO0CTA8ATd TOALKO 6 nopadxe,
06patrom nopadky Oobasienus ux 8 CTEK, DTO YC/IOBHE BaCTO BA3HBAIOT
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TAKXKE NPHHUMOOM  <HOCHEAHHM LpHllles — ePBHM  Ymel»  HIH
LIFO (Last In—First Out), IlpHuMepaMu CTEKOB MOTYT CHyXHTbJ

a) OGhKHOBeHHas HeTcKas Nupamunka (puc. 1.4,a): Goabiuoe Ko-
Jieuko, KoTopoe GOHLIO HAfAeTo paHbllle, HeMb3s CHATH, He CHAB OpeABa-
pHTENbHO MaJjleHbKOe, Koropoe GslI0 HAJAETO fo3xe:

6) XenesHOMOPONKHBIE TYHHK (puc. 1.4,6): Baron B weab3st Bhl«
FHaTb 3 TYNWKA, He BHIHAB NpPeXBapHTENbHO Barow B, Kotopsti Guil
garHaH NO3xKe;

B) Tpy6a € OXHHM 3aNafHHBIM KOHUOM, Kyia NOMeINaloT pasHo-
piBeTHHe «GouoHkH» (puc, 1.4,8). ITocnenuuit mpumep B nauGoabueit

) IIllllllNNIiIllIlllLL‘.“(\i\\\\\\|IIII||HI[

) §)

Puc. 1.4. a) lleTCKaﬁ HHpaMHIKa, 6) XKeNne3HoMOPOXKHH TYHHK, B) Tpy6a ¢ OAs
HHM 3aNasHHBM KOHIOM

CTelleHH COOTBETCTBYET HROl‘paMMHCTCKOMy NOHATHIO CTEKa: 3araHanBas
B TpyGy, MH MoXeM BHAeTh, 4To G0UOHKOB B TpyOe Her, HJH BHAETH
uBer BepXHero GouoHKa, HO He MOMKEM BHAETb, eCTb JB OGOUYOHKH NOA
BEPXHUM, CKOJIBKO X N KaKHX OHH LBETOB.

DJeMEHT creKa, KOTOPHA B JDAaHHLIA MOMEHT MOXKHO B3ATb, T. €
camMuii «Bepxuufi» (Bepxsee KoJeUKo Ha NHpaMHAKE, NOCACAHHA 3a.
THauHHH BaroH B TYUHKe M T, ), HA3HBaeTcA BepuiunHod cTexa. Ecau
YHCJIO 3JIeMeHTOB B CTEeKe He MOXKeT [peBHIIaTh HeKOTOPOﬂ BEJIHYHHKI,
0 CTCK Ha3HBAIOT 02PAHUYCHHLIM, 2 MaKCHMAJNbHOe YHCJAO 3/eMEHTOB B
BeM — 2aybunoil crexa. Ctek, B KOTOpOM HeT HH OZHOro 3JeMeHTa, Has
BHBAeTCH AYCTHLM.

Ucenonunreanr «Crekosulli kampkynarop» (CK),

s« IITpumep 3. Cucrema mpeanucaHuiis
-+, Hauatb paGory
2, A06aBHTL (BX: HHCAO) B CTeK
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3. CJIOXKHTb/BHYECTh/YMHOXKHTh/Pa3AeHTD

4. MOKa3aTth pe3ynbTaT

5. Kouunth pabory - . X

3anuch «106aBHTL (BX: UHCIO) B CTEK» 03HayuaeT, YTO 3TO npei-.
nucanHe HMeeT OAMH BXOJHON 0oGBeKT (BXOAHOH mapamerp), Koropui
aBasgeTcs YHCJIOM. - N

Ucnoasurens «CreKOBhIH Ka.nbxy.nﬂrop» uMeerT ABa rA00aMbHBIX
o6beKra: crek gHcen (T. €. CTeK, JMeMEHTaMH KOTOPOro ABJAIOTCA YHC-
na) # ta6jo, Ha KOTOPOM IO MPENNHCAHMIO «NOKA3aTh PE3YJbTAT» H30+
GpaxaeTcsi BepIIMHA CTeKa {(caM CTEK HPH 3TOM He MeHAeTCs).

[loce BH30OBa mpeAnHCanus «HayaTh paGOTy» CTEK KaabKyJdropa
nycr, a na 1a610 Huwero He u3oGpaxedo. [lpexmucanme «10GaBHTh
{BX: 4HCJO) B CTeK» po0aBisfer yKazaHHOe NDH BHI30BE UYHCIO B CTeK.
IpeAnncande <«noKasaTh pe3yabrars H3o6paxkaer wa TaGlo BepIUHHY
creka. [Tocne storo ta6ao0 He MedHsdeTcd AO CAGAYIOIIEro BHI3OBa Mpel-
NMcapHs «IOKa3aTh pe3yabTaTs. [Ipd BHNONHEHHH apH(MeETHUECKHX
onmepanii (CJOXKHTb, BHYECTb, YMHOXHTB, PasaenuTs) CTeKOBHA Kailb
KyJATOp IOCTA€T H3 CTEKA NOCJAEJOBATENbHO CHAYAJNA MPABHIA, a 3aTEM
JeBbI/i apryMeHTH ONEpALHH, BHINOJHAET ONEPANHI0 W MOJNyYeHHBH pe-
syabrat momemaer B cTek (puc. 1.5),

[— o— p—_
? s 3
| BorecTs . |npasuA aprymenTs?
12 " apryvedt: 12 S
S 12 -9 =3 ~-78
~78
Puc. 1.5

TNopaaok BHGOPKA apryMEHTOB H3 CTeKa JIETKO 3aMOMHHTL! eC/H
MBI XOTHM BBHIYHCAHTH C MOMOIUBIO KaJbKyasTopa pasHocTs 12—9, 10
apryMenTsl OflepalHl «—» HAA0 NOMECTUTH B CTEK B TOM HOpPAAKe, B
KOTOPOM MH #X 4dtaeM — CHauazna 12, a motom 9.

Ilpu BuinoaneHHH m0Gofi apHGMETHYECKOH ONEpauHH UHCAO 3Jes
MeHTOB B cTeke yMeHplidercs Ha I. TTORBITKH BHINOJNHUTL ONEPALHIO,
KOria B CTeKe MeHblle ABYX S/IEMEHTOB, HJH [OKa3aTh Pe3YJbTaT, KO+,
FAa CTeK MyCT, NPHBOAAT K OTK23y. .

ITpumep nporpammu Ans CTeKoBoro ka/bKyJdropa: .

mporpamMma BHIUHC/EHHE
« AaHO :
« TOJYYUTR: | auavenne dopmyau 5#(/ - 8) + 25 na rabno CK

. CK. Haqarb pa6oty
* CK.zoGasutb (5) B crek
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CK.no6asuts (7) B creK
CK.xo6aputh (8) B crek
CK.crnoxurs

CK. yMHOXHTD
CK.no6asurb (25) B cTek
o CK.ciaoxurp |,

+ CK.nokasarts pesyaprar
« CK.xoHuuTH paGoTy
KoHen HPOrpaMMul

- ® »

TMocneaopaTeJbHHe COCTOSHHA CTEKa NpH BHIOJHEHHH STo# mpo-
rpaMMu H3oGpaxens ua puc. 1.6, '

CHHEEHYEY

Puc. 1.6

Kouwen npamepa 3.
Ucnonunteap «CyeTunk» ]
Npumep 4. Cucrema Tpeanucanuii:
. HayaTh pabory
2. yCTaHOBHTb B HYJb
3. yBeJlHUHTH Ha eIHHHLIY
4, mokasaTb 3HaueHue
5. KoHuuTh padoty
) Hcnonturenb uMeeT ABa T06aNbHEIX 0o6beKTa: BHYTpPeHHHH, co-
CTOAHHEM KOTODOrO MOXeT GHTh HeoTPHUATEJbHOe llende YHCAO, H Tal-
JI0, Ha KOTOPOM [0 NPEANHCAaHHIO «[0OKa3aTh 3HaueHHe» STO YHCHAO H30+
Opaxaerca. CemaHTHKa npefnHCaHufl odYeBHAHA M3 HX HA3BaHHM,
TTpuMep npOrpaMMu AAa HcnonHATeNS «CUeTUMK»]
HPOrpaMMa TPH ) g
« AAnO H '
. monyauts: | ma Tabno Cuerunka aucac §
¢ mm—mm -
o Cuerunk.uadats paGory
o CueTudk.ycTanoBuTh B HYJb
CueTuHK . yBeAHIMTL Ha eNHHARY
CUeTdHK. yBe/MUMTh Ha EXHHULY
CueTuuk . yBe/IHUNTH Ha eJUHHLY |
.CueT9nK .IOKa3aTh SHaYeHUE
Cuerquk . kouudts paboty
KOHen HporpaMMul

Konen npumepa 4

1

—

-

» o oW
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SAIAYY U YIIPAJKHEHHSA

1. Hanuwure nporpaMMy JAJaf HCNOJHATENA «Pesuuk MeTallNar,
BHpe3alolylo B JACTe MeTalla HOMEp Bawtero goma.

9. Hanumure nporpaMmy aas HCOOMHHTENR «CTeKoBHA KaJbKy s+
gop», KOTOpas BHUMC/AAeT 3Hatedde (oOpMYIH 5—(6-48/(7T—98))+ L

3. Hanumure nporpammy nas CTEKOBOTO KaJbKylATopa, KOTOpad
noKassiBaeT Ha Ta6no ron Bamero poxaeHus.

4. Pemure sagauy 3 npa ycIOBHH, 4TO B NPOrpaMMe B mpeimaca«
HEAX «n06apHTh (BX: YHCJO) B CTeK» MOXKHO HCHOJb30BATh TOJIBKO oAt~
HoauauHsie ygeaa or 0 go 9.

5. Ipugymafire Kakoro-HuGyap HcmoasuTens. OnuimMTte ero CH<
creMy npeanucanui, rio6anbtisie oObexT. Hamuuure Ase CyluecTBeHHO
pasHsle OpOrpaMME S STOrO HCHOMHHTEN,

3. Mpouecc BHNOAHEHHS TPOrPAMMSL

Yupapamiouue KOHCTPYKIHH H yTBEPKACHHS

Mn yXe roBopHi#, 4TO ApOrpamMma — 3710 ¢popmasibioe onucaHue
[OCAEN0BATE/bHOCTH BH30BOB mpexnucausil, 06 DbACHANH, 4TO OpOHC
XORHT NpH Bumonuenaw faporpamms. Jlo cMXx £op, ORHAKO, ‘MBl HE
(yTOUHAMNM, KTO M KaK BHIIOJHAET nporpammy, T. e. nepeBoaHT 310 (HOp-~
MaJbHOe OMHCAHHE B KOHKPETHYIO MOCHEXOBATENbHOCTh BHISOBOB. B mpo-
rpaMMHpOBaHud OGHYHO CUHTAETCA, 4TO STY paGoTy BHNOJNHAET HEKO-
Topoe a8TOMATUHECKOE YCTPOACTBO — MAIIHHA, Mu GyaeM Ha3nlBaTh 5TO

Peaumx
MeTanna
YHUBEPC ANbHbIMA o
BRINQAHKLS ™ : . NenonnvTenn
L]
KOHELW NPOrpamMms
u_npore CueTHmK

Puc. 2.1. [Ipomecc BLIMOJAHEHHS NPOrpaMMbl

yCTpOficTBO YHUBEPCANBLHHM Buponuutenem, win SIIBM — DaeKTpoH-
ro-TIporpaMmuoit Bainoassiowe# Mawunok (puc. 2.1), '

JIna Toro YTOGH f[pOrpamMmy MOIJO BHIOJHHTL (GBTOMATUMECKOE
(yeTpoficTBO, MpOrpaMMa ROJMKHA NOAMMHATECK CTPOrdM npasunaM, 3a-
nucuBaTheA Ha HekoropoM mouaTHoM DIIBM ¢opManbHOM ASHIKE. Aror
SI3HK TPUHATO HA3HWBATb A36IKOM NPOZPAMMUPOSAHUA. Pasunie SIIBM
MOTyT BRNOJHATH NpOrpaMmsl, BooGle rosopf, Ha pasjHAHAIX A3BIKAX,
fTakum 0G6pasoM, HCOOMb3OBAHHbI HAMH S3BK APOrpaMMHPOBAHHA =
“JUIllb OAMH H3 MHOTHX. B noclefHHX [M4BaXx KHHTH MBl HO3HAKOMHMCS
¢ XBYMS APYTHMH A3HKaM# (ABYMS ApyruMu VuupepcanbiniMa BhimoJ-
Hurenamu), Bcero ke B Mupe CYUIECTBYIOT THCAYH AIHIKOB nporpam-
MUPOBAHHA H NPOROMKAIOT MOABAATHCA BCe HOBHIE, ’

.
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[IporpaMMH MOXHO BHMNOMHATE W Ge3 aBTOMATHUECKOTO YHHBED«
canpHoro Bumnonumtens, Hanpumep, genoBek MOXeT YHTaTh TEKCT NPO«
rpaMMH KB HaXHMAaTb Ha COOTBETCTBYIOLIHEe KHONMKH Ha COOTBETCTBYIO
MHuX HCNOJHHTeNAX, B AanbhefimieM Hac G6ymer uHTepecoRaTb, He KTO
BHNOJHAECT HALIH NPOrpaMMbl, a CYyLIECTBO JeJa — Kak 3anHcaTp NPos
TPpaMMy ® 4TO IPOH30fiZeT Npu ee BHNOAHeHHH. OfHaKO yno6HO 006D+
ACHATb CMBICA TeX HAM MHHX (opM 3amucH nporpaMm, ONHCHBAas HOBEY
ReHHe YHUBepcaJbHOro BumoauuTtens npm HX BLIIONHEHHH.

HanpaMep, sumonuente crpoku «CK. zo6aButh (5) B cTex» B MpoO-
FpaMMe <«BLIYHC/IGHHE» MOXHO ONHCATh Tak: YHuBepcanbHHR Bunomnn<
Teab (YB), noiins 00 210l CTPOKM B TEKCTe MPOTPaMMH, aHAJH3UDPyeT
cucremy npeanscaruit ucnoasstens CK, T. e. umer cTpoky, Kortopas
BHe CKOOOK { M ) 8 TOYHOCTY COBazaer co cTPokoll nporpammu. O6«
HApyXHB TAKYyl0 CTPOKY, T. €. CTPOKY «I00aBHTb (BX: UHCIO) B CTEK»,
YB ycranaBauBaeT BXOAHON OGBEKT «UHCNO» B COCTOAHHE 5 H «HAXH«
MaeT HYXHYI0 KHONKY»-— ofpallaeTcd ¢ COOTBETCTBYIOmIMM MNpPeanHCas«
HiueM K CTeKOBOMY KalbKyJASTOPY.

B COOTBETCTBHH ¢ MPUHATON B NPOrPaMMHDOBAHHH TePMHHONOIHeH
Gynem HasHBATb YHCIO 5 B TEKCTE NPOTPAMMH (POKTUHECKUM NAPAMET

pom, 0GBEKT «UUCNO» B CHCTEME NPEANHCAHHR — POPHAALHLIM NAPAMETs

poM, a aKT YCTAHOBKH OOBbeKTa <UHCAO» B COCTONHHE B — YCTaHOBKOU
COOTBETCTEUA HOPMAALHLIX 4 (PAKTULECKUX NAPAMETPOB,

Ynpapasiowne xouctpykuur. [IpHBemenHHe B pasi. 1 mporpamMmu
GuaH BecbMa NPHMHTHBHHMHE: KaXAas H3 HUX ONHCWBada (HKCHPOs
BaHHYI0 NOCNENOBATENLHOCTb BHSOBOB NpEANHCAHHM, COBEPIICHHO He
33BHCAIIYI0 OT COCTOAHMS HCOOJHUTENS, BHNOCJHSIOWErQ STH NpeAnHs
capms. [TporpamMma Momer, OXHAKO, OMHCHBATH H 60/ee CIOKEHE MO
C/IefIOBATENBHOCTH, SaBHCAWEE OT TeX HAH MHHX ycnoBufl, PaccmoTpum
npumep: )
nporpamMMa OCTOPOXHHMA war

zano . : | [Tyrsux rme-ro B kBagpante
« MOXYSHTH:

« e¢can [lyTanx.Bnepenn csoBoauo

.TO
. . TyTeuk.crenars mar
. KQHEN eCIH
KOHeN NPOrpaMMH

Dra nporpaMMa COZEPXKHT HOBYIO (OPMY SaNHCH == yNpaBASIONIYIy

KOHCTPYKUHIO ‘
ecan (yc.noaﬂe)

‘ :xoneu ecar - -
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"KOHCTPYKHHA Ha3biBaeTCsl ympasasioiiedl, Tak Kak cama no ceGe
OHA He MPUBOAUT HH K KaKHM BbI30BAM NpENNHCAHHH, a JHIb ynpas-
JfieT NOPAAKOM TAKHX BbI30OBOB. XOTS CMBICA KOHCTPYKUHE €ClH — TO —
KOHel ecaW HHTYHTHBHO fiCeH, TMOACHHM ero, H306pasHB cxemy paGoTH
Yuupepcaabnoro BoinoanuTenss NPH BHINOAHEHHH 3TOH KOHCTDYRLMH

* (pue. 2.2). (CnpaBa Ha puc. 2.2 H3oOpaxena Kpatkas ¢opMa, KOTOPOH

Mu GyneM MOAb30BaTbCA B AaJbHefmIeM.) t

Taxum 06pa3oM, NpPH BHIIOJHCHHH NPOrPaMMBl «OCTOPONHHIA MIar>
VumsepcaipHull BulnmofHHTeNb CHaYana aHaJH3HPYyeT YC10BHE MEXLY
cnoBaMu ecaw # To, T. e ofpamaercs K ITyTHEKY ¢ npexnncakHeM

oBHe
npopepka Y BRIRGAMEHD (neT) HaT

BLInNO. n CNnopMe
ycnoane / Y

yCcAopHe
BLINOAHRHO : a
Aa) A

BLINOAHEHWE AeﬁCTaun
Mexay

"noneu ecan” ASACTBUSR

:

«pnepenu cBoGoxHo». Tak Kak 370 — Mpejpnucanue, BbipaGaTHBaloee
BHAaueHuwe THma Ra/Rer, To IlytHmk OTeeuaer aHGO Aa, auGo met. Ecnm
ycnosie BumosHeno ([TyTuuk oTsemda pa), To Yuusepcanbiuil Boutnoa-
HUTeIb BHINOMHAET CTPOKH MEXAy TO W KoHem ecam (T. e. KOMamjyer
IlyTHUKY «chenaTh IIar»), B IpoTHBHOM ciyuae TEKCT MEXAY TO K KO+
Hew ecsH NpornycKaercs. |

Crporo rosopsi, TpPOrpaMma <«OCTOPONHBIA INar» ONHCHBAET He
OXHY, a [Be NOCAEIOBATENbHOCTH BH30BOoB mpexnucaunfi. Konkpernas
NOCAeIoBATENBHOCTh ONDEAEeNsieTcs JMHIIL TPH BLNOJIHEHHE STOi Mmpo-
rpaumu. Takim o6pasom, ¢pasy «nporpamma — ¢opMajibHOe OMUCAHHE
HOCJACLOBATeIbEOCTH BH30BOB NpeinucanHfis, ClelyeT NOHHMATL HMEH-
HQ B TaKOM AMHAMHUECKOM cMHcae. B pamrax meradopH YHHBepcalb-
Horo Bunonumrenss MH MOXeM NOHHMAThb NporpaMMmy Kak Nporpammy
ero nencmnu—(popmanwuﬁ TEKCT, MOJNHOCTBIO ONHCHBAIOMHA NOBe«
IeHHe YHWBEPCAALHOro BHMOMEHTENS € yueToM BCeX TeX yCHOBHH, KO-
TOpHE MOTYT CJOXKHTbCS NPH BHNOJHEHHH NMDOrPAMMHL. ]

KpoMe KOHCTPYRUHH €CJH — TO — KOHen €Cal M GyAeM HCIo/be
30BaTh H ApyrHe KOHCTPYKIWH, ynpasisiolye NOPAAKOM BH3OBOB NMpea-
DHcamuii., I[louTH BCe 3TH KOHCTPYKUHH npeicTaBieHw B Ttaba. 2.1,

Cemautugy (CMHCH) STHX KOHCTpYKHHA MH Oyiem OGDBACHATSH,
' puucHBas PaloTy YHHBepcadbHoro BumMojHTENs HDPU HX BHIMNOMHEHHH,

Puc. 2.2
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TaG6auna 2.1 .
Koucrpyxkuun smibopa., Cemantuka KoOHCTpPyKuui smiGopa sicHA H3

OcHOBHHE YNpaBJsiomue KOHCTPYRRRR
cxeM puc, 2.3,

YerHpe KORCTPYKU®H BHGOpa

ecar (ycaosue) . ecan (ycaosne) ycnosua Hevr ycnosme Ll
. 10 - « To {nelicTusl) g
o (neficTBus) « EHave (qelicTBHA) A2 Aa 3 :
HOHEXN eCclR KOHeN ecan ) [ .
aAsACTBUSK aAeAcremal l ASACTBURZ 1
BuGop subop
o IpR {ycaoeuel) => (neficTeus 1) « Npu (ycaosnel) => {geficTansnl) )
« PR (ycnoBUED) => (neftcTBUA 2) « HpH (ychaosHe2) => (neficTBus2) -
. s e 0 L] L )
« mpn (ycaosre N) => (neficTenaN) « Tpr (yciosueN) => (neficrausN) .
. . Hyuayge =3 {neficTBRs) .
Xonen sniopa Kouert BmGopa
G:noauel)e-g-l aedcramal l->- <ycnoauel}na>l nEﬁCTBHﬂlF'! .
B HlecTh KoMCTPYKuuf nuKAa ‘L"ET : HeT
@:nasue2>ﬂaél REMVCTBMAZ2 J—)— @:noaueZ)'E)[neﬁcvguﬂz ]-)--»
REKJ MHKJA noka (ycaoBHe) VHET \p"ef
' « BHIOAHETH + BHIOOXHATH .
. - Pee LN > e a LA
. . {neficTRRA) . (neficTenn) ‘& *
EOHeH NHKAR KoneR MAKja :
. (ycnoeueN)grAencrauwa- <ycnnsueN>——>l“a aeAcrena ﬂ—)—-‘
nuka K pas nuka K paa ’ Her’ Her
+ BHNOAAATH - . s TOKAa (ycioBHE)
: . « BHIONHATH . :
‘ . (neficTana) . (neficTausn)
! KOuen HuKJIa - Kouelr HRKJa
Puc. 2.3. KomcTpykuvs spi6opa: a) ecam — To.— Kouel, ecaH; 6) ecad .— 10 —
HEKT Eam kamporo X ms M BREA AA8 Kaxkaore X Aas M ugaye — KOHew, ecau; B) BHIOOp — KoHel, Buifopa; I') BuGOP — HHAYE —— KOHEL
. BUHONHRTH « TOKa (yCJIOBHE) . BuiGOpa
N . « BHNOJASTH
| « . (neficTeRs) . (nefictBus) A Uuxanl, KOHCTDYKUMSt UHKX BHNOJHATb — KOHe NHKAA BHIHBAeT
E HOREK HMRKAL 'KORen KHEAA / noBTOpeHKRE TeAq yuxkia (T. ©. AeficTBHH, 3aMHCAHHHX MeXIy CJIOBaMH

BHIIONHATL H KOHEN NMKJR), Boobiie rosops, Ao GeckoHeuHoctd. B
NOAHEGHHE TAKOTO IMKAA MOXKeT 3aKOHYHTBCH AHIUIb B ABYX CAyuasx:
!+~ BO3HHK/IA CHTyauHsi «OTKa3» IPH BHNOJHEHMH ONHOIO H3 [eil-
erpuil (B sTOM ciyyae BulfO/iHCHHE NPOrpaMmH BOOGHIE NPEKpailaeTcs);
{ = BCTPETHNIACh KOHCTPYKUHS BLIXOA M3 OuKAa (B 3TOM Cayuae
Teker A0 CI0B KoHen MUKIA npofiyckaeTca H Zallee BRMOJHAIOTCA CTPOs
KM, 3alHCalEbIe nocje KOHCTPYKUBH UHKNA).

KoHCTpYKIMS @HKA NOKa — BHNOAHATH — KOHeH HHUKAA BHINONHS«
€TCsl B COOTBETCTBHM CO cXxeMmol, H3o6paxeHHolt Ha pHc. 2.4,

B xakpoft H3 9THX IIECTH KOMCTPYKMHA LMKJA CPERH <«AeficTBui MoKeT
BCTPETHTRCS ORHA HJH HECKOJbKO KOHCTPYKUMA .

BBIXOR H8 HHKJa

KOHCTDYKIXHH YTBEDE NeRHE, OTEKA3 H HHYEro Heé ReNaTh

yTBepXehRre: (YCI0BHE) BAK ¥TB: (ycaoBue)
oTKas Koncrpykuns uuka K pas BHIOAHATD — KOHEN IMKAA 3acTaBaser
HHWET0 Me AeNATH . . YuusepcanbEuit BHNONHHTEN s BHNOAHUTL TeJO LHKAA TpeGyeMoe ducao
pas (npu K <C 0 Teso mMugAa He BbINOAHseTcs HU pa3dy). Hanpuwmep,
Ja—

nporpammy 06Xxofa KBafpPaHT2 MO MEPHMETPY MOKHO 3amucath TaK:
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nPOerpaMMa NpoTyJaKa
. AaHO : | MpenmarcTBUS He NMPHJEraloT K cTeHaM KBajpauta
. MONYYHUTb: lhéofm—x KBajpauT 1o TepUMETpy
. Tlyruuk.unauvars pabory
. LHKJ 4 pa3 BoinOJHATH
. . Dyrmuuk.maraTp p0 ynopa
+ .« [Dyruuk.noBepuyTbcs HanpaBo
. KOHel UHKIA
. Hyrsapk.konunts pabory
KOHel NpOorpaMMst

O6patute BHHMaHHe, YTO 3Ta MNpPOrpaMMa H NporpaMma <mpory.n-
Ka» n3 pasia. 1—oar10 08a pasnvix Gopmaisvibix onucanus (T. e. dge
paswvie npozpammel) 00HOL W TOU %e nocae00BATEABHOCTU 6bi30808
npednucanuil ucnonnurtens lyTHuk.

[lpy BHMOJHEHNH KOHCTPYKUMH WHKA K pas noka — BHOOJHATL —
KoHen LHKJAa YHUBEpCaJplibiil BhNOJNUTENs DbITA€TCS NOBTOPHUTH TEJO
, nukaa tpebyemoe uucao pas. Oaguaxko B

P

1

OTJMYHe OT NPeAblAyHiell KOHCTPYKUMH fe-

ped  kawcdoim BLINOJIEHHEM TelAa LuKJA

ycnoeue Yool Yuupepcaspabnlt  Buimosunrenr  awasns-
aa pyer ychnoBue mocsae caoBa noka. Ecan
YCJIOBHE BBIMOJHEHO, TO TENC LHKIA OYes

AsdcTENs peaHolt pa3 Bemoausercs. Ecan xe ycmo-

BHC HeE BHIOJHCHO, TO BLINIOJHEHHE KOH-
CTPYKUMHK UMKJa 3aBepuiaercd H BbLINOJ-

' HAOTCA AefCTBMA, 3aNUCAHHbLIE NOCJAE CNOB
KO Hel iMuKJa.

KoHCTpYyRUME UHKA AJS1 KAXKAOrO.. H
UMK A8 KaXA0ro — HOKa.. OpHBeleln
s noguoret kapthHHe. OHm BeTpersites M
6ynyT oOBACHEHH MO3kKe.

Hakowell, BCTPETUB KOHCTPYKLMIO BHIXOK M3 LHKAA, YHUBEPCANLHHIA
Brinosnuresn NpONMycKaeT TeKCT A0 CJOB KOHeNl WHKJAA H BLIIOJHAET
AeflcTBHA, CleAyiowue Aalee,

YTBepXKnenue, oTKas U HAYEro He AeNaTb, KOHCTpYKUMs yTBepXKie-
BHe, uNu YTB, NPHBOJAHT K NPOBEePKe 3amHcaHuoro B He# ycaosua. Ecan
yCJIOBHE BHINMOJIHEHO, TO BHIOJHEHHE NPOrpaMMbl HOPMaJdbHO HPOAOJ-
xaercs, Ecnu ycioBue He BHINOMHEHO, TO YuuBepcanbHHi BHINOJHHTENb
CUHTAeT, YTO BOBHHKJA CHTYauus <«OTKa3», H OpeKpamaeT BHIOJHEHIe
nporpaMmpl. AHaJIOTHYHBIM 06Pa3oM OH MNPeKPailaerT BHIOJIHEHHE NpO-
rpaMMbl, ecjau BCTpPeuaeT KOHCTPYKIHIO OTKas3.

Koucrpykuusi unvero we penarts, Kax u clcAyeT H3 ee Ha3Bamws, He
NPUBOAKT HH K KakuM pelicrBusiM Yuupepcanbhoro Brmonnurens, He-

Puc. 2.4, Koncrpykuus
UMKI — noKa -~ BHNOA-
HATb — KOHEW UMK]a
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HOMb3yeTCs 5Ta KOHCTPYKUHS HCKAIOUHTEJLHO AJA TMOBHIICHHS MOHAT«
HOCTH TPOrpaMMBl NpH YTEHHH ee yeJoBekoM. Hanpumep, MBI MOXKEM
3aMcaTh NPOrPaMMy «OCTOPOXKHBIH Lrars B BHAE:

nporpaMma OCTOPOXKHEH mar
. JlaHO : | TlyTHUK rae-To B KBajpaHTe
. HOJNYYHUTH:

. ecau Ilyrauk.Bnepean cBoGoalO

. . TO

N ITyTunk.caenath mar
. . HHaue

. . HHYEro He Renathb

. KOHeW eciH
KOHell nporpamMmmst

Heckosibko npHMepPOB NPOTPaMM C ynpaBASiOWEMH KOHCTPYKUMAMH

HpOTPaMMa NOBEPHYTHCH CNHHOA K NPENsiTCTBUIO

. IAHO : | ITyTHUK B KJEeTKe OKONO NpenATCTBHS

« monyquth: | [lyTHHK TaM Xe, CUHOH K TPEnsITCTBHIO

. Botbop

. . npu Ilyrauk.caesa  sausto = [TyTHUK.MOBepHYThCA HAMpaBo
. npu Ilytuug.cnpaBa 3apsito = [TyTHWK.NOBEepHYTHCH HAJEBO
. . npu [lyTHUK .Boepeau 3aHATO = [IyTHHK.NOBEPHYTHCS HAJIEBO
. . ITyTHIK.NOBEPHYTHCA HAlEBO
. . HHaYe => HHUYErO He [eNaTh

. Konei BmGopa

KOHen nporpamMmbl

nporpamMa B JeBHIH BepXHH{l yroJ croja
. jano : | Pesunk Mera/ia BKJoueH
. NOJYUUTH: | pe3ax B JieBOM BepxXHeM yIJy cToxa

. UMEJA Noka PM.pesak ue y BepxHEro Kpad CTona BHNQJAHATH
. . PM.mar BBepx

. KOHenm HHKJa

. y18: PM.pesak y Bepxuero Kpas crona

. uuka noka PM.pesak He y JeBoro kpasi cT0/1a BHIOJNHATH

. . PM.mar BaeBo

. KOHel nMKia

. ytB: PM.pesak y Bepxuero xpas crtoja H
. PM.pesak y neBoro kpas crona
KOHel, RPOTPaMMbl .
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NporpaMMa nepuMeTp KBajpanTa

« AAHO i | mpemaTCTBUS HE NMPHUAEraloOT K CTeHaM KBaxpanTa
. | [lyrunk B NleBoM BepxHem yray KBagpanTa

. moayguth: | [TyTHUK B TOA XKe kaeTKe

. | B Cueruuke — nepumerp KBaxpaHTa X

« [lyTHUK.DOBepHYTbCS Ha BOCTOK

. Cuerquk.ycraHoBUT B HYJb

« OUKA 4 pa3 BHOOJHATH

« .« ym: | B Cuerunke —- cyMMa AauH NpofiJeHHHX CTeH KBajpaHTa
. o CueTuHK.yBeAHMUUTH HA eLMHUNLY

. « uHKI nmoka [Iyrsuk.Bnepean cBoGoiHO BHINOAHATH
« o o« IyTank.czenats mar

« o o Cuerunk.yBeNMUHTh HA eLUBHIY

. « KOHeny IUKIa

. o« IlyTHuk.noBepHyTHCH RAmpaBoO

s KOHEN LKA

KOHEN NMporpaMmsl

3ameuanue Tenepp M MoxeM np}marh Gosee TOUHHA CMEICJ
TePMHHAM <YyC/OBHE» H <«AeficTBUA».

VYcnosue, KaK BHAHO U3 NpPUMepPa NPOrpaMMH «B JICBHHA BepXHUR
YrOJL CTOJMA®, MOXET COCTOATh H3 HEeCKOJNbKHX BH30BOB NDEANHCAHUH,
BHpaGaTLIBAOMKX 3HAYEHHA THOa ja/uer. DTH BH3OBH AOKHH OHTL
CBA3aHH MeXIy cOGOH JOrHYeCKHMH CBI3KaMH H, WaW, #e (COKpaue-
HEe OT «HeBepHO, uTo»), JIOMyCTHMHE Takxe CKOOKH A/l SIBHOTO yKae
sanMs NopsAxa BHOONMeHHs. B yciaoBuax Buna <A m B» m <A nma B»
sHauane nposepaercs A. Ecau storo mocratouHo ajs NPOBEPKH BCEro
yciaoeust (B «A u B» A He BunoOnHeHo, B «A i B» A BumoAHeHO),
10 B BoOGumie He npoBepsiercs (npeanHcaHHe He BHI3HBAeTCH).

JHeficTus, kak BHAHO U3 @PHMepa NPOTPaMMH <NepHMeTp KBaAs
paHTa», MOT'YT COAEPXKaTb He TOJbKO BHS3OBH NpeABHCaHUH, HO H
yunpasasiomye Konc'rpyxuml. AEHCTBHS KOTOpPHX B CBOI O4epeAn TaKkKe
MOTYT cOAepXaTh yNpPaBAUIONIHE KOHCTPyKuuM, u T. A. Taxum o06pas
80M, KOHCTPYKUHH MOX#H0 BKJIaAHBaTh APYr B Apyra #, Boobue ro-
BOpA, HeorpaHuuenHo, Ha npakTuke, OHaKO, CTapaioTcsl, 4TOGH ypos
BeHb BJIOXKEHHOCTH KOHCTPYKUuA He mnpeBmman 2—3, Tak Kak, ueM
BHIUe ypOBeHb BJIOXKEHHOCTH, TeM TPyAHee NOHATH NporpaMmy,

W ycnosus, n aefcrsus MOryr Ouhith nyctuimu, IlycrToe ycaoBue
CUHTaeTCH BHNoNHeHHHM, OGHYHO NYCTHS YCJOBHA HMCHOMB3YIOTCH BMe-
cTe ¢ KOMMEHTapHAMH, B KOTODHX 3aNHCHBAIOTCH Hedopmasvubie Yycao-
8ua (cM., Haupumep, NpOrpaMMy <«nepumerp KsaipanTas), Taxkue xom-
MeHTapuy o6GneryaioT 9TeHHE H MOMHMAHHE TPOTPaMMB 9EJIOBEKOM, HO
HTHOPHDYIOTC YHHBEpCaIbHHM BuNonnureseM Ha srane BHNOJNHEHHS
nporpaMmsi,

8. TEXHOJMOTHS *CBEPXY BHMS» -7

Hakonen, saMeTHM, 9TO B OTIMYHE OT DpOrpaMMH <HPOryJakas
B DpoTpaMMe «nepHMeTP KBaApaHTa®» MLl He HaudHacM K He KOHYaeM
paboTh HH ¢ ITyTeukoMm, mE co Cuerunxom. BooGuie rosops, HudopmMas
HAs O TOM, HauaTa A yXe paboTa ¢ MCNOJHATENeM H HaRO Ju KOH<
uath ee, AOMKHA 3aNHCHBATbCA B AaHO/MOAY4HTh. MH, ORHAKO, BMECTO
STOr0 YCTAaHOBHM CJeAyioltee COTAalleHHe: eclH HMS HMCNONHHTENs HIH
#HQOPMalBs O COCTOSHHAX €ro rJo6GalbHEX OOBEKTOB (HIYpPHpYET B
A2HO/MOAYYUTB, TO HH HauHHATh, HM KOmvYath PaboTy ¢ UMM HE Hapmo,

3AJIAYM M VIIPAXHEHHA

TNpunymafiTe uMeHa nporpaMM H HaNBLIHTe NPOrPaMMH CO CleAY
1oUIuME AaHO/NOAYIHTb:

1, Rgano ¢ | AMCT MeTanna HMeeT NPAMOYTONLHYIO (opMY, T'DaHHME
| npoxoaaT no rpauuHaM KJIETOK, Pe3aK HaR' MeTaqnoM
noayunTh: | pesax B JleBOM BepXHeM yriy JHCTZ MeTalaa
2. pano o | [TyTHEK cTouT JHIOM HA BOCTOK B KJeTKe HaJ
| ceBepo-sanagHuM yraOM MPSMOYTOJALHOTO BpensTCTBHS,
¢ | KoTOpOE He npHAeraer X creHaM KBaApaHTa
noayynTe: | NOJOXKeHHe M OpHeHTauus [TyTHHKA HE H3MEHHJHCD,
| B CueTunke — nepumerp npenaTCTBus
8. mamo  t } [lyruuk rae-To B KBagpante
noaysuTs; | [TyrHuk npowaran npaMo Ao ynopa, B CueTuuxe — UHCAO
| npofinennux ITyrtRukoM kneTOK (4MCAO IIAroB)
4, pauc 1 | aHCcT Meranna saHumaeT Bech croJ Pesunka, B nmepsoM
| (BepxBeM) psmy Kakue-TO KJeTKM NpPOPE3aHH, a
| kaxkne-To mer, Pesak B NeBOM BepXueM yray H UOAHAT
neayuuTs: | BO BTOpOM Py NPOPE3aHH T€ XKe KNeTKH, uTC U B
| neppom. Pesak B camofi jeBoft KAeTKe BTOPOTO PHAa
t | auer Meranna sanumaer Bech cronl Pesunka. B nepsom
| (sepxneM) paly KakHe-TO KJETKH IIpOpe3aHH, a
| kakue-To Her. Pesak B neBoM BepxHeMm YLy M NOLHAT
noayauTh: | BO BCeX PsAax HPOPe3aHH Te XKe KMNeTKH, 4To H B
| nepeom psny. Pesak B neBoft kneTke nochefHero’ paAa
t | aMcT MeTamia 3aHmMaeT Bech cron Pesunka, Pesak B,
| neBoM BepxHeM yray U nomHAT
noAyuATH; | B JlCTe NpopesaHo oTBepcTHe (Tpadaper) B dopMe
| uncna 4444

8. paHo

6. pauo

3. OcuoBHas 3afava NPOrPaMMHPOBAHRS

H TEXHOJIOTHS «CBEPXy BHH3»

Iporpammnt 1 ux BuidoBsl. IlycTs Tpebyercs Hanucatb NPOrpaMmmy,
KoTopasi MePeBOAHT pesak Pesunxa MeTalsa M3 MNPOHSBOALHOA TOUKH
Haj CTONOM B JeBbil BEPXHUA yron NPsMOYFOJALHOrO JHCTA METAMIA,
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PACIONOKEHHOTO Napadne bHO Kpasy crona. Pellas Takyo sajawy, M
CHAuana, ecTeCTBEHHO, AONXKHH npuaymarb OOUYIO CTPaTersio nepe-
MellicHHs pesaxa, pu6paTh, KaK H KyAa ero npurathb. [lepssiM Hedop-
MajibHHM OnucaHHeM ofbmell CTpaTerdd pelienHs moxXer ObiTh, HampH-
Mep, crenyiomee: «CHauana mepepeeM De3ak B Jesuil Bepxnult yron
cTona, a 3ateM GyXeM BeCcTH er0 BHH3 [0 Nepsoil KOJNOHKE KJAETOK H
B KaXAOA KJETKe NpoBepATb, €CTb MOL De3akoM Merana Hau ueT, Ecam
MH HajileM MeTaJsl, TO 5TO H €cTb JEBHI BEDXHHH yroa JHCTa Mes
Taana, u GoJble HUYero AeaaTh e Hago. Ecam Xe B nepsod Ko
JIOHKe MH MeTala He oOHAPYXKHM, TO NPOBEPUM CBepXy BHH3 BTOPYIO
KOJIOHKY, 3aTeM TPeThio U T. A, MOKAa He HalifieM MeTaia», DTOT WIaH
'MH MOXKeM sanucath Gonee ¢opmanbHO B BHAE .
AporpaMMa B JIeBHI BepXHEA yroa mertajaa

» JaHo : | Ha crose Pe3unka ectb Meras, pe3ak NOZHAT

, MONYuHTH: | pe3ak B JeBOM BepXHEM yIJy JHCTA MeTaiia

» B JeBHll BepXuuit yroa croaa
t

» uuka moxa PM.pesak He Haj MeTa/iIoM BHTNOMRATH
« o TepeATH B CJICAYWOINYIO KJETKY

.« KOHEl HAKIa

EOHeu NpOrpaMMu

@QakTHYECKH MM BHAEJHJIH B HCXOIHOR 3ajade xBe NOA3afauH
(«B JieBHl BEpXHHR yron crosa» H <lepefiTH B C/eAYIOIYI0 KIETKY»)
W 3anHCaNH pellleHMe 3afadH, CUMTasl, YTO NOX3afagn pelleHn (HnH
GyLyT pelieHH [O3Xe), DTOT MOAXOX AHANOTHUEH HCNOAB3OBABHIO JIEMM
p MartemaTuxe, [IporpamMma «s JeBHi BepXHHMH yroa croia» Owna mpH-
BefeHa B NpeAWAyieM pasgene. Hanmwem nporpamMmy <nmepedith B
CAEAYIOLYIO KICTKY»:

.

pporpamma nepelTH B CAERYIOUYIO KICTKY

» JaH0 H .
> HOayuuTH: | pesak B caenyiomedl KJeTKe, ecad NepefuHpaTh
. | ux B mopsmke cBepxy BHM3 M c/leBa HalpaBo

. ecnm PM.pesak me y HURHero Kpas crona To PM.war BHus
. +« HHage :

. . WHKA MOKa PM.pesax e y BepXHEro Kpasi CTOJa BHOOJHATh
» « « PM.mar Bsepx

» o« KOHEN LHKJA

» o« PM.mar Bnpaeo

. komen ecam

KOHer, NPOrpaMMsl

- C 4HCTO TMPOTPAMMHCTCKOR TOYKM 3DeHHA NPHBEISHHHA BHINE TDH+
Mep HIJIOCTPHpyeT HOBYIQ BOSMOXHOCTb f3HKa NPOFPaMMHPOBANUA =a
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BO3MOXHOCTb 8613084 H3 ONHO{I MporpaMMil Apyrux. Berperus, manpm«
Mep, B IPOTpaMMe <B JeBbifi BeDXHHIi YIOJ MeTa/ia» CTPOKY <«nepeiiT
B CAELYIOUYI0 KJETKY», YHHBepCalbHHd BHIONHATeNL NPHOCTaHABJM<
BAeT BHINOJHeHHE MNPOTPaMMHl B JNeBbll BepXHHA yroa Meranna», Ha»
XOMHT W BHIOJHAET NPOTPAMMY <«IepeliTH B CHELYIOMYIO KNeTKY», NOCIE
Yero IpOROJKAET BHNONHEHHEe NPOTpaMMH <«B JeBHH BEPXHUA yron
MeTasuas. ‘ .

EcrecTBeHHo, 4TO A48 TOrO, 4ToOH YHHBepCadbHHI Buinonwsrens
cMor JefCTBHTENBHO NEPeBecTH pe3ak B JEBHI BepXHuH yron meranna,
eMy Han0 JaTb TEKCT, CONepXaillHi Bce TPH MNpOrpaMmH, a TakkKe
yKa3aTb, KaKYyi0 WMEHHO NIPOrPaMMy MH XOTHM BHIIOJIHHTD.

Ocnoshas 3anaua nporpammuposanus. Kak BHIHO H3 NpHBeNeHHOTO
BHIIE MpHMepa, IPH CO3JAHME NporpaMM YAoGHO pasbuTh HCXOAHYIO
3aJa4y HAa NMOA3afauH M 3aMHCATh NPOrpaMMy, CuHTas, 4T NOA3azaund
pemleHsl, [Tocae 3TOro MOXHO AJs KaxRAOH Nof3afadH CO3LaBaTh NPo-
rpaMMy OTAEIbHO (TakHe NPOrPaMMbl L/s pelleHHA MOA3afay uacTo
nasmBaiot nodnpozpammamu). EcrecTBeHHo, 4TO moA3anauy MOXHO B
CBOIO OuepeAb pa3buBaTh Ha moAnOA3azayH H T. A. Uem cnoxHee Hama
ncXonHasa 3agaua, tem Gosbmie Oyiner ypoBHel HepapxuH H TeM GoJblue
B KOHIEe KOHIOB NOJY4UTCS OTHeNbHHX mnporpamu, [Ipm coBpeMeHHOR
MeTOJMKe TMPOrpaMMHDOBaHKA DELICHHe 3a7a4Yd CPEAHEro Kjaacca COXK-«
HOCTH MOXET HACYHTHBIBATb HECKOJbKO COTeH TakMX mnporpaMm. Uro6w
CPpeNH HHX MOXHO OHJIO OPHEHTHPOBATHCH, NPOrpaMMH TPYNDUPYIOT,
Ons Takoro oGbesHHeHHst TMPOrpaMM B TPYNNH CYINECTBYer CNELHAJNbe
Hasi KOHCTPYKUHUS HCMOAHUTENb — KOHEIl HCIIOJHUTENs,

To, uro ara KOHCTPYKUHA Ha3biBaeTcsi HCNOJHHTENEM, OTHIOAbL He
cnyyaliEoe coBNafeHue. BHnoaHCHHE A10608 NPOrPaMMH COCTOHT B MPO<
BEleHHH KaKuX-TO NeHCTBHN Haj KakuMH-To o6bekTamu (HanpuMmep, npm
BHIIONHEHHH TIPOTPAMMEl «B JIeBHH BepXHHIl yroA MeTanla» H3MeHAETCH
nonoxende pesaka y Pesuska wmeraana). Busos nporpaMmu — sro
NpUKa3 Ha BHNOJHeHHe stux peficrsufi, Takum o6Gpasom, rpynny mpo-
FPpaMM MOXXHO (4 9TO YHOGHO) CUMTATH HCIOJHUTENEeM C HeKOTODOH CH«
creMofi npeinucanuit. IIpo camoro ucnoanuTens B STOM cllyuae rOBOs
pAT, YTO OH.peaAu308an Tpynnofi nporpamm Ha Oa3e KaKHX-TO APYrux
HCTIOJIHETENEH, re Kaxpaas NporpaMMa pegausdyer HeKOTOpPOe MpeliH-
caumue.

Ilponecc pa3buenHs HCXORZHON 3afauk Ha NOK3afaul ¢ yueTOM
rPYDNNUPOBKH MOA3aZau MOMHO H306PA3HTD TAK:

HCXOLHas _3)  mnpoMexyrounwe _6)  6asoBnie
sanaua HCTIOJIHHTEH HCIONHUTENH

T. €. pa3fueHHe Ha MOJ3aNadYH OCYHIECTBJAETCS NYTEM NPHAYMLIBAHHSA

HOBHIX, NPOMeNCYTOUHbIX ucnonHHTeell. [Tocle 3TOro OTAENBHO pellaeT-

€A 3ajjaua a) = HANHCAKHE NPOTPAMMH C HCMONb3OBaHkeM (MNH HA Gaae),
- .
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STHX BHOBb MPUAYMAHHHX HCOOJNHUTENEH H OTAEILHO 6) — peasusayun
UPOMEXKYTOUHHX HCTOJHATeNeH (T. e. HanHcaHHe COOTBETCTBYOIMHE,
nporpaMM) ¢ HCMo/b30BaHHEM 3aJaHHHIX 3apaiee 6a3086iX HCTOMHHTE«
mefi. Kaxkaas u3 oTHX 3afai MoXer B CBOW odepelb pa3buBartbcs Ha
noj3afaud u T. A.

Takum o6pa3oM, sa HCKAOUeHHeM, OHTb MOXET, CaMOro mepeoro

wara, mepey HamMu Oymer CTOATH He 3ana%a HANHCAHHA OLHOH OT«
JEALHO B3ATOH NMPOrpaMMul, a 3a1ada Deanusalii OZHOTO HCHIOJHHTCA
ma_6ase KakWx-To APYrHx. Bosjee Toro, ma npakTHKe M HCXOLHAA 33«
[aua 9acTo CTAaBHTCA He Kak HaNHCaHHE OTHENbHON NPOTrpPaMMH, a Kak
cosnatue (peanusauda) TOro MM HHOTO HCNOJNHMTEISA.
' 3amernM, 9t0 A06ore HCUOAHHTENS MOMHO PacCMaTpRBaTh M OMH«
CHBaTh C JBYX TOYCK 3peHus: snewhed u @nyTpenHed. [Tpu ucnonbso-
BAHME HCOONHMTENS HaC MHTEPECYIOT ero BHellyMe CBoHCTBA: KaKHE
y 4ero ectb NpelNHCAHMS, YTO NOJyYaeTCs B pesyabTaTe UX BHINOJHE-
wva # T. A. OnucaHue 3THX CBOHCTB, ROCTATOUHOE A/l HCMOAB30BAHKS
HCTONUATENs, HASHBACTCH BHEUINUM ONUCGHUEM UCHOAHUTEAR. DBuew-
Hee omHcauie HCNONHHTEAS NO3BOJNAECT HM NOAL3OBATBHCH, HO HHMYETO HE
FOBOPHT O ero BEyTpeuneM ycTpoiicTBe (MOMOGHO TOMY KaK BHelMnee
ONMCaHHe MAarHUTOpOHA CONEPKHT HHPOPMAUHMIO O PACHONOKEHHH KHO-
IOK «BOCOPOM3BENCHHE» U <3aMUCb», HO He COMEPKUT MHPOPMAUMH O
HHCJIE MOTOPOB).

B TepMHHax HCnonHUTeNefi MOXHO COPMYAHPOBATH OCHOBHYIO S3a-
dauy npo2pammupoSaHUA:

_OcnoBHas 3aja%a nMPOrPaMMHPOBAHAN:
AAa"Ho : | Buewmnee OnHUCauHe HCKOMOTO HCIOJHUTENS A,
- | kotopu#i Hapo cosxath, H
| Buewsee onmucaume Gasosoro Hemoamutens E,
' | KOTOpHiI CYHTAETCS CYILIECTBYIOIHM

nOAyHHTS ! | Peamnsauuio R (A, E) — reker Ha s3uKe
| nporpaMMupoBaHEHS, ONHCHBAIOIIHA
| GyHKuuOBUupOBaHUe

| A B TepMunax E u nossoasiomnit U3roTOBHTH
| A npu namuuun E

Tlpu pelenuy NpoH3BOACTBeHHHX 3aau Texct R(A, E) okasuBaetcs
yxacaome ANMHEHM — OT HECKOJbKHX THCSY J0° HECKOJBKHX COTeH
tHCAY cTpok. CosfaHWe TAKOTO TeKCTa NpeactaBaser coGofl TpyaHyIo
‘sajauy, ANA pelleHHs KOTOPOA B Hacrosmee Bpema DaspaboTano He-
CKOMbKO MOpXofoB. OfHH M3 TAKMX MOAXOJOB — 3TO TEXHOJOTHS <«CBep+
Xy BHH3».

Texuonorus nPOrpaMMHUpOsanus «csepxy BrH3s. Texnonozua (2ped.
pemecio + Hayka) — COBOKYNHOCTh aHamuk o cnocofax M CpemcTBax
NpoBefeHHs NPOM3BOACTBEHHHX MDOUECCOB, [Ipozpammuposanue — apyy
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pece cosfiands (MPOHWSBOACTBA) TEKCTA, OMHCMBAIOINETrO HCIOJHATENST
C 8aJaBHLIMH cBOficTBaMHU,

Mu yxXe BueaH, 9TO OCHOBHYIO 3afauy LpOTpaMMUPOBARHSA yA0G-
HO pemlath, pasfuBas ee Ha NOA3afaud € NOMOWLIO NPOMEKYTOUHHX
nenoanutenell. Texnosorus NMPOrpaMMHPOBAHHS «CBEPXY BHH3» Mpeinas
raeT Taxoe pasGHeHHe BecTH OT HCNOAHMTeaAs A (cBepxy) K HCTOMHM-
xenio E (Bums), T.e. npu npuAyMHBAHUM TPOMEXYTOUHHX AenonRuTeNel
PYKOBOACTBOBAThCS CKOpee TeM, 4T¢ Hajxo0 CASJNATh, HEXEJNH TeM, Ha
Kakoft Gase. Texwosoruueckas mnemouxka NPOTPAMMHDOBAHHS <CBEPXY
BHU3» BHIMISZUT CelyloUEM 06pasom:

A — B —_— .. > B

——>| R, B >| R@ B

rze B, .u.y Z —npoMeXyTOUHHE HCMONBHTENH, NPHAYMAHHHE B NPO-
liecCe pellieMdst 3ajauu (a TOuyHee, UX BHeWIHMe OMHcanus), CTpPesKH
Ha CxeMe MOKasHWBalOT NOCAEA0BaTENbHOCTb JHACHCTBUI gesoBeKa.

[Ipr sTOM pemenHe OCHOBHO 33aJa4u NPOrpaMMEPOBaBHS — TeKCT
R(A, E) — nonyuaercs B Bume xomnosuyuu peasusayud

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

KoMmnosnuuss  peanssauuii — 910  OGBbENUHEHHS  TEKCTOB R(A, B),
R(B,C) u T. 2. B ykasaHHOM mNODsAKe, i

War aexomnosuuun. [Ipn HCNONb3OBAHHHE TEXHOJOTUH <CBEPXY BHH3®
npousponcTBo TekcTa R(A,E) cocTout H3 mochendBaTenbHOro npimes
HEWHs ONepaluH :

N | |

3

Aau X= YuRX Y

!

RX, 1)

HauAnasi C BHEUIHEro ONHMCAHHA HCKOMOIO HCNOAHHTENs A M 40 Tex
nop, moka He AoHAeM g0 CyluecTByiomero 6a3oporo Hcnoasurteas E,
Ora onepalHs Ha3WBAaeTC uiGeoMm O0EKOMNOSUyuUL, ABNAETCH CEPAS
1eM TeXHOJIOIHH <CBEPXy BHH3» H COCTOHT B CJeLyIOmIeM:
Illar aekomnosmnuy:
Aano : | Buemnee onucamne ucmoannveas X
noayunts ! | Peamaszauuio X mwa Gase npuayManHoro mam:i
| ucnommutens Y u opnospeMenno BHemmee
| onucanne storo ucnommmnreas Y
Tlpn nposenennn mwara AekoMnosHuMd (T. €. Npu NpUAyMHBaHua Y),
LJEAyeT PYKOBOACTBOBATLCH EBYMsi TPeGOBamHAMUY
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1) AokaabHOeE: Kak MOXHO Goabluyio 49acrb paboTe Hago me-
PENOXHTh Ha MJedd HOBOTO HcmonmHTens —Ha Y;

2) rmo6anbHOe; mar ReKOMNOSHHHK NOJKeH NPuO/uKaTh HAC
K E (1. e. Y gonxen 6uTb «6iuxkes k E, vem X).

3ameganne 1, Kak npaBujo, NP NpPOBelCHUH IIara REKOMIOs
SHUHM HCMOMHWTeNb X peannayercs Ha 6ase we oamoro Hcmoanurens Y,
a Heckolpkux, Hampumep YI, Y2. B pesynbrate mara ReKOMNOSHUHMH
BO3HHKAIOT BHElIHHe OMHCAHHA STHX HcMONHHTENeHd H OlHA peanusauus
R(X, Y1, Y2):

X > Yl
—> Y2
—> R (X, YI, Y2

TakuM obpasoM, B QopMyne Ans IIara AEKOMNO3WLUH CJeAyeT MOHH-
marsb Y kak o6o3sauemne Bexropa (Y1, ..., YN). Ecnu napucosars
TEXHONOTHYECKYI0 1emouky Oes HCIOJIL3OBAHHA BEKTOPHHX 0GO3Haue-
HHf, TO CTPeJKH, COCAUHAIOUIHE BHEUIHHE OMHCAHHA ucnonnurenelt, Gy-
AyT HalOMHHATb AenbTy GOMLIIOH DeKH, Bajaloltei B «Mope» 6a30BHX
ncnonuutenci E = (El, ..., EK) (puc. 3.1).

Sameuvanne 2. [Ipu npoBefeHHH Mmara HAEKOMIO3HIHH MOXHO
HCIIOb30BATh HCmonuuTeNell, BHEUIHHE ONHCAHHS KOTOPHX JauGo ObuIH
saganam (Hanpumep, El, ..., EK), an6o nonydesn panee, Ha mnpexsl-
AyIEX LIarax ACKOMMIO3HHUM.

3ameganue 3. B pesynprate nposenewuHss ouyepepHOro Imara

NIEKOMIIO3HIHE BHEIIWHE OMHCAHMA NPHIyMaHHWX DaHee HCHoJHHTeel
MoryT GWTh yTOUHEHH HAM H3MemeHH. Bosee Toro, A0#fs Mo KaKoro-To
MecTa, MW MOXeM YBHAeThb, 4TO NpHAYMaHHAs HePapXus MPOMEXY-
TOUHHX HCNOABHTeAell HeydauHa, 4TO KAKOH-TO HCIOJNHHTENb He PeaH-
3yeTCA HJH pealH3yeTca uepecdyp cioxHO. B stoM ciyuae mpuxoXnTCd
_BO3BpAMATHCS HA CKONBKO-TO WIArOB ASKOMNO3MUMH HA3aj H HaYHHATL
‘cmavana. Takum o6pasoM, MporpaMMHpOBaHEE sBasercd, .BooGuie ro-
$Ops, UTEPATHBHHM (NOBTOPAIOUIEMCA) MPOLECCOM. IIpuBeneHnasl BHillle
TeXHONOTHIECKAs NEmOuKa sBJserTcs HAeanusauded H ONHCHBaeT Ipo-
Hecc NporpaMMHPOBaBHa 6e3 TaKHX BO3BPATOB.
: SBameuanue 4, TexmonorHs «cBepxy BHH3» BKJIOuaeT B cefs
ele B CMOCOGH W CPEICTBA KOHTPOMS KaueCTBa NPOLYKUHHM (T. €. TeK
croB R(A,B), R(B,C) ® 1. 4.) Ha BCex craquAx e€¢ H3MOTOBJEHHA,
Xora Ha npakTHKe 3aTPaTH Ha KOHTPOMb KadecTBa — TaK HasbipaeMHe
FecTupOsanus ¥ O0TAAdKY — 3aUacTYl COH3MEPHMH C 3aTpaTaMu Ha
c03jaHHEe NPOAYKIUHM, MH STH BOMPOCH DAcCMATpUBAThL He Gynem,
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Bameuanne 5, Umes peanuszaumio R(A,E) v Gazosoro ncmoas
gutens E, Moxuo noaxmousTs E Kk YHusepcamssoMy Bunoanureno ®
Bath VYuupepcamphoMy Bumnoamureno texcr R(A,E). B pesynbrare
DONYYHTCS. peasibHO (YHKUHOHEpyoIMi ucnoansrens A, MH, oIHaKO,

Puc. 3.1. Hepapxust ucloaHutejeli B BHAe <«aenbThl GoONbLIOR peku»

@aHHMAACh MPOrpaMMUpOBanHeM, GyleM HHTEPECOBATHCH BOMPOCAMH COY
BAAHHS He caMoro McnmonnHtens A, a aumsb Tercra R(A, E).

Nipumep pa3paGoTku NPOrpaMmH MO TEXHOJOTHH &CBEPXY BHH3» *),
Bacrabum Tenepb Ham craHok ¢ UITY — Pesuka Merasina — 3aBATHCA
neaom. ITyctb TpeGyeTcs M3 JHMCTa MeTanna HYXHOTO (OpMaTa H3ror
TOBHTH CHTO €O CTPYKTypPOH, H3oGpaxkenHok na puc. 3.2. '

ByleM CuuTaTh, YTO CHTO JNOJDKEH HSFOTOBHTb CHEUHANbHEIH HC
nonpuTe b «Pe3udr cuUTa» ¢ OAHMM-CAUHCTBEHHHM NPEANHCAHHEM <«H3e
FOTOBHTH CHTO», PeannsopaTh sToro Hcnoanuteds (A) mago Ha Gase
Gasosoro mcnoauuTens «Pesunk merannas (E) ~-ero omucarne' GHIO
npuBesieHo B pasd. l. :

"' Pasmepu kaxzuoft suefixn cHTa — 60+60 mwaros (kieroK) Pesumxa
Meraaia, B kpafilHEx suefikax BepXHero W BHIKHEro psAOB HPOACIH

) Tepuﬂn «pa3paGoTKa NPOTPAMME>» CHOKHICH HCTOpHWECKH R UaHavaey
DeANHSANHI0 NPOrPAMMEH HAM HCOONHHTEAS Ha Gase APYTHX ucuoannRTeNel,

2 A. [, Kywsnpengo, I, B, JleGenen
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BAIOTCA WeTHpE OTBEPCTHA AJsl KPemJeHHH curta, B xpafimed npasodl
guelixe HIXKHero psja, KpOMe TOro, MPOAENHBAETCS OTBEPCTHE, KOTO+
poe ofecneunBaeT NPaBHAbHYID OPHeHTAuuio CHTa NpH MoHTake. Eo

AYEeNKH

)

- L

| R e e [ [ || | ]
- o e | [
R | | | | [ | B

l(—- HUCAD PABOYMX KOAGHDK (7)—->l

Puc, 82. Curo

L

BCcex BHYTDEHHHX suefikaXx npojentBaioTcss paboame orsepctHs, Taxuy
o6pasoM, uMeeM TPH THNA AYeek ¢ oTeepcThsAMu (puc. 3.3),

. Kpenexvanm | | MOHT gwHan Pasguawn
* ﬂ‘!ﬂal(i S ﬁuea:a AYERKR

Puc. 8.3. Tuobl sYeeKk ¢ OTBEPCTHAMH

Hawma ocnoBHas safaia — NoaydHTb peanu3danuio (Tercr) R(Pes«
9AK cHTa, PesunHk meramaa). [ng monyueHHs STOR peajnsallH MH O
TEXHONOIHH_ «CBEPXY BHH3» NOJOKHH CAEMaTb War ACKOMNO3HUUH . -

Pesunk cura = X 1 R (Pesunx cura, X).

Tonpo6yem npuaymats X. Ilepsoe TtpeGoBamHe, OTOPHIM Ruxo
PYKOBOACTBOBATbCA TNDPH TaKOM NPHAYMHBAaHHH, — IEPEJOKHTh KaK
MOXHO Gonpillyio wactb pabotru wa X, MaeanbHuiM ¢ 9TOH TOUKH 3pe-
HHA fBJAsieTCsl HCNOJHHTENb, KOTOPHIL yMeer AejaTb CHTO LEAHKOM OF
HaJana A0 KOHUA caM. Opnako 910 M ecTs Pesunx cura, Has Toro
#T06H He MOJYYHTb TABTOJNOTHM, Haf0 MOMHHTb M NP0 BTOPOe Tpe6os
sanpe: X fomxed GHTL «Gamke» H E, qem A,. -

3. TEXHOJIOIHSA «CBEPXY BHU3» 3t

INocMoTpEM Ha cHTO W moctapaeMcsl HafTH B HeM MAaKCHMAJIbHO
KpynsEne (nepeoe TpeGoBaume) o06pasoBaHMA, CTPYKTYPH, KOTOpH,
oiHako, GHAH GH MeHbINE, YeM CHTO B LeAOM (BTOpoe TPEOGOBAHHE).
Jlerko BHIETb, 9TO CHTO COCTOHT H3 SYEEK, PALOB SYEEK H KOJOHOK
Aveek. TlockoabKY Haj0 HCKaTh MaKCHMalpHO KPymBHE o6pasopaHius,
TO MH AOMKHH BHOUPAaTh MeXRy PARaMH M KOJNOHKAMH fY€EK, a CaMK
sivelikn, gak OoJee Menkme, He paccmMarTpuBath, s BHOOpa MeXAy
pAfaMH M KOJOHKAMHM y Hac HeT HUKak#X apryMeHTOB «3a» M <«Mpo«
THB», NOSTOMY BO3bMeM HaofyM nepBoOe, 4T0 MpPHAET B TOJOBY, CKas
2KeM pALHL :

Tlonpo6yem Tenepb H3rOTOBUTH CHMTO, CUMTAA, 4TO Yy BAC €CTb HC«
noauuTeNdb, o6pabaTHBAOMUE PAAH ULeiHKOM (HA30BeM STOTO HCHOM-
nurens «O6paborunk pagoss). Kak sto fenath? Paaymuo o6pabarsie
BaTb NOCAEAOBATENBHO DS 3a PAJLOM CBePXy BHH3, HauMHas C BepX-
Hero. Bynem cuutath, uTO B Hayase 06paGoTKH pala pe3ak HaXOXUTCA
B JIeBOi BepxHeR KNeTke pAma (B xa4ase pada), Jlas toro urobu npu
nepexole OT PAKA K pALYy Pe3ak He Hafo OHAO ABHraTh, GymeM cuB«
TaTh, KPOME TOro, uTo B KoHIe 00paGoTKM psjna pesak pacnoaaraercs
B mayaje CAEAyIOUEro pAga. DTO HOJNOXKeHHEe — KACTKY NOA AeBO#H
HHXKHeHl KJNCTKON Diga — Ha30BeM KOKYoM pAada. 3aMeTuM, uTO BCe
HalH «6yAeM CUHTaTh® — STO HPOJOJIKEHHe NPHIYMHBAHAA HCNOJHH:
Tens «OGpaGoTunx PANOB», a UMEHHO YTOUHEHHE CeMaHTHKH ero Oys
aymux npeanucammit, Camu npeanucaHus OyleM BBOAHTL <«NO XOAY»
Tam, Tae OHH nmouanaobarcd,

HCnonHKTeNb Pesuuk cura
. CH:
. 1. H3roTOBHTB CHTO

+ KOHCTaHTH
. UHCJO DaGouMxX PAKOB =3

. HEMOJAB3yeMule HCIIOBHUHTEJN!
. O6pa6oTauk papos
KOHEl OMHCAMMA | — e e e e e e e e e ©
nporpaMma H3roTOBMTb CHTO
« JaHo : | pesak B masane (neBoft BepxHell KJeTke) 3aroTOBKH H
. | nongar
HOAYSUTH: | CHT® H3TOTOBJEHO, Pe3aK B KOWIE 3arOTOBKH
| (B xneTe NOX NEBHM HHIKHHM YrJOM 3arQXOBKH)

. OG6paboTunK pANOB.HAYATH pPaboTy

. O6pa6orunk panoB.o6paGoTatsh BepxHuRt pag

. UK 9ACA0 paGOuHX DANOB PAs BHINOJIHATH

+ . O6paGoTumk psafoB.oGpaboTaTs PaGouHi AR .

2‘
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+ KOHen nUKJIa

. O6paboTank PAAOE.06paboTaTh HHXHHA DAL
. OGpaGoTuHK PAAOB.KOHUHTb DPABOTY

KoHeu Hporpammbl

KOHEN HCMOJHHTENSl] mmmcmac=scacancacasas sssasoaxe

Mu 3fech BIepBhie BCTpeYaeMCs C KOHCTpYKIHeH HMCHOJHHTEAb —
KOHen HCNOMHHTeNs M C TMOHATHeM KOHCTauTH. [losToMy, mpexae uem
HATH Hanblle, NIOACHUM HX.

KoHCTPYKitHs HCONHHTENb — KOHEU HCNOJHHTENs] COCTOHT M3 ABYX
pasienoB. B mepBoM pasfesie (MeXIy CTPOKAMH HCHNOJHMTENb K KOHEW
onicanuil) NPEBOLUTCA ONHCAHWE HCIOJIHHTENs B UedoM. Bropod pasuen
(MeX1y cTPOKaMH KOHel ONMCAHHMI # KOHEN MCMOMHUTENS) COCTOHT
NPOCTO K3 NOC/AELOBATENbHD DACHNONONKEHHHX NPOrpamMM, DeallH3yiomHX
NpeANHCARHHS HCHOJHUTeA. Pasjen ONHUCaHHA MoXKer copepxarb pass
auunste moapasgend. Iloapasgen CII (cncteMa npeanHcanunil) apaserca
o6s3ateabibM. CMHC/ NOAPa3fesoB NOJHOCTBIO COOTBETCTBYET HX Has
sBauunM. IMogpaszgen KOHCTAHTH HCHOJB3YeTc AJS TOro, 4To0H AaTh
HMeHa KOHCTaHTaM, HCTOJb3yeMuM B ucmoasHTene. ITocae storo sewoxy
HHXe, BIVIOTh [0 CTPOKH KOHeu HCTONHHTeNsl, BMECTO KOHCTAHT MOXKHO
HCIOJIb30BATh HX HMMeHa. HampuMep, BCTPeTHB CJI0BA <«UMCIO DabOYHX
PAIOB> B WPONECCe BHNOMHEHHS NPOTPAMME H3FOTOBHTb CHUTO», YHH-
BepcaNbHHf BHNOAHMTENb 3aMeHHT HX na 3HaueHHe KoHcTamTH (3),
Jpyrse BO3MOKEHE NOAPa3feNs B pasjene ONHCAHHA HCIONHHTeNs
GyLyT noscHEHH N0 Mepe MX NOsBNEHHS.

Urak, pepremcd k mnpoueccy paspaGoTkn nporpammul. Mu cosep-
IANY NEePBH mar AeKOMIO3HUHH:

Pesuuk cura = O6paboT4uk pPSROB B ’
R (Pesuanx cnra, O6paGoTUuK PHROB)

u nonyuunu peanusauuio R(Pessux cura, O6paGoruur psgos) (sTo
TEKCT- BHIUE) M BHeIIHee ONMHCaHHe HcnojnuTens «O6paboTyMk DHAAOB»
(sunuuem nHxke), [Tockonbky OGpaGoTyux pPaAoB elle He gBAsSETCA
Ga30BHM, TO HaZ0 COBEPIIRTH OuepeAHON Iiar JeKOMNO3HUHH:

O6pa6orank psinos => X u R (OGpaGorunx psinos, X) l

144 on;m:, ana npHaymuBanHA X MH AOMXKHH HaATH HauGonee
KpynEHe 06pasoBaHHfl, CTPYKTYDH, M3 KOTODHX COCTOAT PAxu. 3ro,
BecoMuenno, auefiku. ITosTomy HasoBeM ciexyiomero ucnoaumrens «O6«
paboTunk sueex», Bysem of6pabatupaTbh sueiikH B PaAy CeBa HampaBo
_H TOSTOMY pelliM, 4T0 B Hauane paGoTn Beex ppepmucanuii OGpaGor-

9. TEXHOJIOTUSI *CBEPXY BHMS»' ‘ of

RORa AUeeH pesak GyAeT HAXOAMTLCH B Havase (neBoil pepXHed K.nem]
Beedxu, a B KOHU® PaGoTH — B Konye auelixu (pHc, 3.4).

334253 §"%eHn,

1 Ruetinv {XoveU nocheanen Apiing

WoHew praa
Puc. 8.4

'[lonpo6yem peannsoBaTh npefnucasue «06paGoTaTh BepXHHA DAAS

pporpamma obpabGoraTh BepxuH pan

" ¢ Bauno 1 | pesak B Hamane pepxnero pama

¢ nOXyuuts: | Bepxuuit pax ob6paboTan, pe3ak B ero KoHue

O6paboTauk sueeKk.KpenexHas suefika

HUKA YuCAO0 PaGOuHX KOJNOHOK Pa3 BHMQIHATH
+ OGpa6otank syeek.nycras suefika

KOHEn LUKIA

O6paGoTunK sueeK.Kpenexkuas suedxa

- & & » - &

B sToT MoMeHT BepXHuiH pax o6paGorau, a pesak HaXOAHTCS B KOHe
ye ero nocneanedt snuefikn. s Toro 4To6W oOecNeudTh BHNOABEHH®
BaMUCAHHOr0 B MOMAYYATh YC/IOBUf, HAJLO MEPEMECTHTb Pe3aK H3 KOHHA
flocaenHell suefikn B KoHen paga. dta noA3ajada BO3HUKHET, KOHETHO,
u npn obpabotke paGounx pamoB, W npr 06paGoTke HOC/IexHErO psmaé
TlosToMy MH DeajnsyeM TAaKoe NepeMemeHne OTHENbHOH nporpaMmodl,
@ 37ech 3amuiueM BH30B 3TOH NPOrpaMMuly

» BCTaTh B KOHell PAna
KOHEN POrpaMMul

Tpeanucanms «o6paGorats paGounfi pan» n <oGpaGoTaTs HUKHHA
pAA» DPeanu3yiTCss aHAJOTHUHO, BanumeM peannsaluio HCHOAHHTEAR
«O6paboTunk psAAOB» B LEJIOM: |

ucnoauntear O6paGoTunk psjoB
Ccn:
1. nauate paGoTy
2. o6pabotaTh BEpXHM PAR
3. o6paborate pabGouni psg
4. 00paboTaTh HHIKHHA pAg

" o o o
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. - BCTarb B KoHenl PAXa
. 5. koHuHTB paboty

» KOHCTAHTBIS

« UHCIO PaBouHuXx KOMOHOK =T

. HCNOAb3yeMble HCHOAHUTEJH:

. OGpaGoTuuk sueek

KOHEN OMHCAHHM | o e e e e e e

nporpaMma HadaTh paboTy = = OO6paGoTuuk sYeeK, HagaThb patory,

nAporpammMa o6paG0TaTh BepXHuit PAn

« IaHo : | pesax B Hayale BepxHero pana

. NonysuuThb: | Bepxuuft pag e6paboTaH, pesak B ero KOHIe

. O6pabotuuk syeeKk.kpenexkHas suefika .
« DHKA 4HC/0 PAGOYHX KOJOHOK Pas BHNOIHSATH

. . O6paborunk syeek.nNycras svefika

. Kodel nHKAa

"o O6pab6oTunk siueex.KpenexHas suefixa

' BCTaTb B KOHell pfna :

KOHEll IporparMal

nporpamMMa BCTaTh B KOHel psana

. JaHo ¢ | pesak B KOHme TociegHedl #yedkH pana-
. HONYIATH: | pesak B Komue psja

. OGpabotumk smueek.BHH3 Ha suefixy

. IHEJ uBca0 pabounx KOJOHOK -+ 2 pa3 BEINOAHATH
. + O6pa6oTunk f9eek.BNEBO Ha sUEHKY

. KOHell LHKIa

KOHel NporpaMMu

Tlpennucanna <«ofpaboTaThb paﬁoq\m pais, «o6paboTath HAXKHEX
pAi» H ¢KOHUUTL PaboTys peasusyfiTe CaMOCTOSTENLHO,

KOHeL[ HCMONHHTENS | == ex ex i o o o o o oon o i e o o 0 0 0 10 e s

Munyc nepell «BcTaTb B KOHell pajas B pasiefie ONACABHN o3Ha-
‘gaeT, 4YTo 9Ta NpOrpaMMa He fABJAseTCH NPeAnHCAaEHEM HCHOJHATE/s
«O6pa6oTurK DPAIOB» M He MOXer OHTh BH3BaHa H3BHe. Hanomumw,
YTO NPOrpaMMa «BCTAaTb B KOHEN pfja» BOSHHKAA KAK DELIEHUe Moj-
safaun npu peannsauss O6PaGoTIHKA pamoB M HCIOJIB3YETCH JIOKANbHO
TOMbKO BHYTPH STOro HCIOMHMTENS,
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TporpamMma «nauatb paotrys samucaxa B kpatkofi dopme, KoTOpas.
®KBHBAJCHTHA CJeAYIOMmei:

nporpaMma pavath paboty

« AQHO H

« MONYYHTB:

.

« OGpa6orunx sueek.Hauats pabory
KOHel, nporpamMmyl ~

Mu COBEPIIHJIH €llle OAHH Iar AeKOMIO3HIHHU:

O6paborank pagos => O6paGoTYHK si49eeK M
R (O6paGoTurk psxos, O6paGoTInK sndeeck)

H noayunau peannsauuic R(OGpaGorunx psmos, O6pabortunx AueeK) H
BHEILUHee ONHCaHHe HCNOJMHHTENss «OO6paboTYHK sueek» (cefiuac BHIH~
wew). [Tockonbky ucnonuuTens «OGPaGOTUHK sueeks eme He ABITETCH
6a3oBbIM, HAZO COBEPUIMTL CAEAYIOWH wWar:

OGpaGoTunk siveek => X u R (OGpaGorqm’( fiqeeK, X) ’

'

W onate, nna npHAyMbBaBEHg X MM JOMKHH HaiTH HauGosea,
#pynase o0pasoBaHHsl, CTPYKTYPH, H3 KOTOPHX CO-
crosiT suelikH. Jlerko BameTb, UTO 3TO eme He KJIETKH ]
Pesunxa meranna, a Gonee KPyNHHe eMHHIH, HMeEIO- s
mue pasmepn 15x15 maroe Pesunka wmerasnna; Haso- 1
BeM MX «KBajparnkamu» {puc. 3.5). .

ITockoNbKY HEKAKOTO fIBHO BHAE/MEGHHOTO HOPARKA  gos. i
006paboTRE KBaapaTHKOB NpH o6paloTke, HampuMep, pas D*}:g;?:ﬂk:ﬂ
Goueh suefikn He DpenBHAMTCHA, TO GymeM CUATaTh, UTO .
B Hauale H B KOHHE OGPaGOTKE KBajpaTHKa Pe3aKk HAXONUTCA B ero
Hauane (nepoit BepxHel KJeTKe),

HenoaunTear O6paboTInK sUeeK

. CII: .
1. navate pa6ory
2. xpenexHas sayefiKa

» 3. MoHTaxHaa Auefxa ]
4. pabouas suelika ‘

« S.mycras suehixa

+ 6. BHH3 Ha suefixy
s 7. BneBo Ha Auellky
« 8. BopaBo Ha syefiky
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. 9. BBepx Ha fueiiky
. 10. xonunTb paboty

. 06o3navyenns:

. mupuHa suefkH == 4 | KBaApaTHKa

« BHCOTa #ueilkH === 4 | KBaApaTHKa

.

. HCOOJb3yeMbie HCMONHHTENH!

. O6Gpa6oTunk KBaApaTHKOB

KOHEI OMHCAHAR | —————mmmmmm i mm e m e -

IMogpasien 06o3HAueHHA AHAJOTHYECH TNOLPA3feNy KOHCTAHTHL,
BeTpeTHB B TEKCTe CJOBAa <«IMHPUHA AYEHKH», VYunsepcanbunil Bunos-
HHTeNb SaMEHHT MX HA TEKCT, KOTODHH 3amMcaH MocNe SHAKA ===, B
namHOM ciyuae wa 4. TakuM o6pasoM, Ans YuuepcanbHoro Buinomms-
Teas 06o3HAUEHHs M KOHCTAHTH — CYTh OAHO H To Xe. Pasnuna Mexny
OTHMH HOHATHAMH CYIIECTBEHHA TOJBKO AJA 4ENOBEKa, KOTOpPHi uHTaer
HJH H3MEHSeT TEKCT NPOrpaMMul. 3amHCD

JKOHCTAHTHI:
qucno pabounx KoJOHOK == 7

nogpasyMeBaer, 4ro ZOCTAaTOYHO 3aMeHHTh 7 Ha APYroe uHcIO H Ge3
KAKUX-AUGO USMEHEHU] TeKCTO8 NpPoZpams WCIONHHTENb OyAeT NpaBHIbe
Ho pa6oTaTb C CHTOM HOBHX pasMepos. Ecmu 9T0 HE TaK, T. € eciH
H3MeHEeHHE 3HaueHHs MOXeT noTpe6oBaTh H3MEHEHHS TEKCTOB NpOrpaMu,
O COOTBETCTBYIOILYIO BeJIMMHHY HALO 8aJaBaTh He B MOApasjele KOH+
¢TauTH, a B Nogpaszene oGosHavenns,

nporpamMma navath pabory== = OO0paGoTIHK KBa[PaTHKOB.HAUATH PaGoTy
nporpaMMa KpepexHas suefika

. naso ;| pesak B Hauaje sueiixu

. DOJYMHTB: | MPOPESaHO Kpeme:HOe OTBEPCTHE, Pe3aK B KOHIe sueHxH
. O6paGoTunk KBaJipaTHKOB.BNPAaBO HA KBaJpaTHK

. O6paGoTuMK KBaAPAaTHKOB.BHM3 Ha KBAAPATHK

. OG6paGoTuBK KBaApaTHKOB.MPOPe3aTh keagpatuk | TTonoxenne pesa=:
. | ka Be memmerca
. O6paboTunx KBaAPATHKOB.BREPX HA KBALPATHK

. O6pa6oTunk KBafpaTHKOB.BNPaBO HAa KBALAPATHK

. OGpa6oTunk KBagpaTHKOB.BAPABO HA KBaJPaTAK

. O6pa6oTunk KBaApaTHKOB.BNPaBO Ha KBAaAPaTHK

KOHell mpOorpaMmal

nporpaMMa BHH3 HA fueHky
. AaHO s | pesak B Hauane suefiku
. mOAy4HTh: | pe3ak cMecTu/ca Ha fAucHKy BHH3
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. HHKJ BHCOTa fiUeiAKH pas

« o+ BHNOJHATH

« . O6paloTYHK KBaAPaTHKOB.BHH3 Ha KBAJAPaTHH
. KOHen LKKJIa

KOHesx NPOrpaMMul

OcranpHee OpPEANHCAHHA STOrO HCNOJHHTENR peasusyfite camos
CTOSITENBHO.

KOHEIl HCHOMUHTEI | s=mmmccc—ssmmmceess s m e m =

Mu COBEPIIKUIH elle OAHH IIar AeKOMNO3HUHH!:

O6paboTunk fueek = OGpPaGOTUHK KBAJDATHKOB #
R (O6paborunx siueek, O6paGOTUNK KBAJPATHHOB)

u noayunnu peasnudaumuio R(OG6paboTunk sueexk, OGpaGoTunk KBaApaTh-
KOB) a BHelHee onucaHde HcnoJuutens «OOpaGoTiHK KBaApaTHKOB»
|(erionwETe ero camoctosTenbho). Ilockoabky  ucnonunutens «OGpaboTs
UMK KBaJpDATHKOB» elie He fBjfeTca O0a30BHIM, TO HAAO COBEPLIHTH
caeLyomuil war AEKOMOO3HIHuM:

O6pa6oTunk KsazpatukoB => X u R (O6padoTunx KmajpaThKos, X)

W onstb, Aas npuAyMHBaHHa X MB JO/KHH HafiTH BauGoleo
KpynHne 06pa3oBamusi, CTPYKTYPH, H3 KOTOPHX COCTOAT KBAAPATHKH,
1o yxe, KoHeuHo, kaeTkH Pesunka meranna.

IIposeanTe sToT mocaeuuil mar gekoMnosuuuu u monyuute R(OG-
paboTunk KBaAPaTHKOB, Pe3unx MeTania) caMOCTOSATENBHO. ’

TMocne sToro samaua GyAeT NOJAHOCTbIO peilieHa H OyAeT HOJyYeHa
peaan3anus

\
't R{(Pesunx cura, Peauux meranna)= .
R (Peaunx cura, O6paGoTYRK PANOB)
- ® R (O6paGoTunk panos, OO6paboTuux fvUeex)
: ¢ R (O6paGoTunx fAueek, OGpPaGOTUHK KBAXPATHKOB)

« R (O6paGoTunK KBajypaTHKOB, Pesink Meransia)

Hanommnm, uro moj Kommosuuuelt peanmmsanmii (3HaK ») MOHHs
smaeTcs OGbEAHHEHHE TEKCTOB B OAHH B YKa3aWHOM MOPAAKe. ",

3ADAYM U YITPAKHEHUS
1. PeasmsyiiTe nepeainsosauHte npelnucands OGpaborimka psagos

# O6paboTunka sueek (T. €. HANMIIHTE COOTBETCTBYIONIHE MPOrpaMMH),

2, Peasmsyiite Hcuoanutens «O0paloTInk KBaAPaTHKOB?,



‘TJL 1. HAYAJIA IPOrPAMMUPOBAHHUS

Puc. 3.6. Cuto, oxafiMaeHHoe DNYCTHIMH KICTKAMHU

Puc. 3.7, Curo, paGoune KNETKR KOTOpOro OKafiMienni ny‘c‘mum

o ”

Puc, 3.8, CHTO ¢ KPeMOKILIMA OFDEPCTHAMH NO BCEMY Kpaio
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3. Monudnuupyfite R(Pesunx cura, Pesuuk Meramna) Tak, uToGH
H8 SarOTOBKH TeX XK€ Pa3MePOB HSTOTOBHTb CHTO, aHAJOTHYHOE MpPHBEs
JIeHHOMY BHIIE, HO TaKoe, 4TO

a) BCe CHTO BOKPYT OKafiM/leHo noJiocoft mycThix siueek (puc. 3.6)3

6) paGoune AuefikM OKafiMJeHH nojocod nycTHx siyeek (puc. 3.7);

B) KpemexHhule OTBEPCTHA NPOpe3aHH B KaXKAOH rPaHuuHOil fuefike
(puc. 3.8).

4. HanuwnTe oporpaMMel ¢O CJAEAYIONIHMA JaHO/MOJNYYHTHI

a) Jano ¢ | pesak Hal MeTaNJiOM, Kpas JIHCTA COBNAJAOT ©
| kpasMu KAeTOK
MOJYuHTh: | pe3ak B JIeBOH BepXHell K/eTKe Meraina
6) mamo ¢ | pesak HajL MeTaJJIOM, Kpas JHCTa COBNAZAOT €
| KpasiMH KNETOK, JIHCT JIEXKHKT RaJIeKO OT Kpaep CTOAA
HonyuHTh: | H3 JIHCTA BHPE3aHa 3aroToBKa JJsi CHTAa MaKCH»
‘ | MmanbHOTO pasmepa (cofepiKamias LesNOe YHCAO Tueek)

B*) (3agava ypoBHSl CJOXKHOCTH MEXAYHAPOAHHIX MaTEMaTHYECKHEX
pJaMMRHAL)

"pano . 8 | Ha crone Peaumka M€ranana oueHb AaNeKo OT KpaeB CTOAA
* | nexuT 3aroToBKa ANA cHTA. B HeKoTOpHX suefikax BepxHes
| ro paja u JneBOfl KOJIOHKHM NPOpe3aHH KpenekHHe OTBeps
| crug. M3aBecTHH KOHCTAHTH «uHCIO paGoOuHX PpHAOB> H
| «ancmo paGounx KOAOHOK.
| ITonb3oBaThes MOXKHO TOJbKO Pe3unkoM MeTanna,
| yOpaBasioulHIMH KOHCTPYKUHSMH H [NOLRPOrpaMMaMH
DOJYYATH? | mpopesansl pafouHe OTBEPCTHS Ha MEPECEUCHHAX TeX PAAOB
| # KONOHOK, B KOTOPHIX €CTb KpemexKHble OTBEPCTHA

4. Mponecc paspa6oTku nporpamm. Pexypens, arepauns, '
NPOCKTHPOBAHHE IHKJAA € MOMOIUbI0 HHBAPHAHTA

Pa3nenedne Tpyna — XapaxkTepHas uepTa COBPEMEHHOrO NPOH3BOA-
crea. CaMoJjier, HampHMep, MPOEKTHPYETCHd H KOHCTPYHpYyeTCs ONHHMH
CrenMaJuCTaMH, HSTOTABJHBAETCS BTODHMH, HCIHTHBAETCH TPETbHMH,
9KCIJlyaTHPYETCsl UeTBEDPTHIMH H PEMOHTHPYETCS MATHMH. PesyiabTaToM
PaGOTH NPOEKTHPOBIMMKOB H KOHCTDYKTODOB SIBASETCR HE peasbHH
CaMoJIeT, @ BCETO JIHLb €0 ONHCAHHE.

UYro ke sBAsieTCA pesynbratoM paloTsl nporpaMMucTa? PasGepems
cs B STOM Ha NpUMepe NPOrpaMMiul AJs H3roTOBJeHHA cHTa. Koneunwnft
OpOLYKT — HSTOTOBJNEHHOE B METaJ/le CHTO — MOJYYAeTCsi B pe3y/bTaTe
pa6otn ucnoaHutenst «Pesunk cura». Cam Pe3unk cuTa nojyuaercs
B peaynbTaTe COeAMHEHHs Hawell mporpaMMH, YHHBepcaJbHoro Bumoa
HHTeNss MW MCHOJHHTeNs «Pesudk meTananas. TakaM o0pasoM, HH K3+
TOTOBJCHHOE B MeTa/Jl@ CHTO, HH CaM HCOOJHHTEIb «Pe3ynk cutar He

.
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SBAAIOTCH TPAMHM pe3yJbTaToM TpPYAa NpOTpaMMucTa. Pe3ayibTaros
Tpyda npoepammucra fsaserca npoepamma — rexct R (Pesuux cuta,
Pesuuix merasia).

EcrecrBenHo nporpaMMHCT——«nomaanK» 5TOTO TEKCTa — HOJIKEH
TapaHTHPOBATh €0 KauecTBO, B YaCTHOCTH TapaHTHPOBaTb, YTO H3TO-
TOBJEHHHH C €ro nOMOWbl0 Pe3unk cHTa OyLeT pe3arb TO, UTO HaAO.
Ho sTo He emmHCTBenHoe TpeGobanme K KauecTsy Tekcta R(A, E).
JHpyrume “TpeGoBaHHAMEH SBAAIOTCA NOHATHOCTh TEKCTa ANA deNOBeKa
(B uacTHOCTH, BO3MOXKHOCTb OHICTPO YOELHTBCA B €0 NPABHJBHOCTH),
a Takxe BO3MOXKHOCTh ero Moxzudukaumu. [locnenHee TpefopaHue BH-
3BAHO TeM, YTO HA NPAKTHKE DEJKO YJaercs OFPaHHYHTbCH HaNHCAHHEM
oporo sapuanta R(A,E). Pano uan no3ano oxkasniBaeTcs, 4TO Tpe-
GoBaHust K A u3MeHmauch. Jas Pe3unka CHTa HECKOJbKO BO3MOMKHHIX

H3MEHEHMH ONMCAHH B yOopaxKHeHHH 3 OpeAbpyumero paspena. Koneuuo,

MOXHO 1nsi Kaujoro HOBOTO BapHaHTa 3anaun cosiasaTh R(A,E) 3a-
HOBO ¢ Hyasi. OAHAKO, eciM HOBHI BapmaHT GJNM30K K CTapoMY, BHIOA-
Hee B3ATb cTapuit Tekct R(A, E) u uamennts ero. Heobxogumocts Ha-
MEHEHHS BHEIIHEro ONHCAHHS MJIM PeasH3allHH HCMOJHHTENS 4acTO BO3-
HHKA€T W mO BHYTPENHHM DNpHunHAM. B mpouecce pewlenns 3afaun MH
MOXeM, HANpHMEp, NPHAYMATb NPOMEKYTOYHOTO menonuuTens X, peanu-
308aTh ero Ha Gase Y, a B fajbHeiilieM MO KakHM-TO COOOpaXeHHsM
pemHTh, yto Hago GH0 Hemoab3oBath He X, a Oau3kuil K Hemy He-
poasatenr X', Torma Dpuaercs #H3Menuth R(X,Y) m Bce peanusanmuy,
acnonsayomue X.

TakuM o6pasoM, nporpaMMa Kak MHHHMYM AOMKHA OuTh npasuie-
Houl, nowaTHOU W Aeeko usmensemoi. Metomam sddexTHBHOrO Co34a-
PHA TaKMX OpOrpaMM MOCBSIEHA BCA 5Ta KHura. PaspaCoTka mporpam-
MH <«B LEJIOM» ONHCaHa B NpeABAymEeM pa3fene (TEXHOJOTHA «CBEpXY
BHH3»). B sToM pasiene Mu 3afimeMcs Gosee y3kofi 3anauedl — peanu-
sapueil OfHOH OTAENBHO B3ATOH MPOTPAMMBHL

. Pasbuemne sapaun ma nop3apayn. [Ipu paGote nO TEXHOJOTHH
&CBepxXy BHH3»> K MOMEHTY PeajH3allAn NpPOTPAMMH yXe H3BECTHH ee
fiMs H Aano/noxyduTb, 3ajaua COCTOHT B HANHCAHHH TEKCTa, KOTODHI
H3 JoGHX yCJIOBHI, YAOBJACTBOPAIOIAX A3HO, MEPEBOAHT KaKHUX-TO HC-
poJHHuTeNefl B COCTOSHHS, yLOBJETBOPSIOIHE MOXYUHTD.

O6nuHo peannsanmus OZHON OPOrpaMMH — 3TO HE OueHb AJIHHHLIH
wekcT (20—30 ctpok). Buno 6n 3aMeuate]sHo, ecan Oh MOXHO GHIIO
HpHAyMaTh M 3aMHCATb STOT TEKCT EAMHHM MaXoM, B pe3y/bTare He-
KOero «osapeHns», Bmio 6m Takxke 3amejaTensHo, eciu GH yXe Ha-
OHCAMHHA TEKCT MOXHO G0 MrHoBeHHO NoHsTh. Ha mpakTuke sToro
OGLIYHO, YBH, He NPOHCXOJAMT: Mbl HpHAYMbIBaeM, 3aNHCHBaeM H NOHH-
MaeM TEKCT DpPOTPaMMH He Cpasdy, a mo 4acTsaM, B pe3yJabTare meJe-
fianpasnenHok jesteabHocTH, KauecTso Tekcra mporpaMMH BO MHOroM
onpefeaneTcs TeM, B KaKOH CTeNCHH K/QJOYSBIE MOMSHTH Hamero obay-
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MHIBAHHA HaXOLAT OTpakeHue (MYCTb HENOJNHOE) B OKOHUATEALHOM TEK+
CT€ MPOrPaMMHL.

PaccMoTpsM eme pas safauy Haoucauns [UPOTPAaMMH «B JEBHR
BEPXHH} yron MeTaina», Caman nepBasi ufies DelleHds COCTOANA B TOM,
4ToOH CHayana NepeBecTH pe3ak B JeEBH{ BepXHHH Yrol croja, a 3a-
TeM yxe nonaiaTth B JieBHA BEPXHHH yros meranna.

Ppasa «cHauana nepeBecTH Pe3aKk B JIEBHE BepXHHH Yroa cr0Aa,
4 8aT€M..», OJHAKO, OTHOCHTCA K MpollecCy BHIMOJHEHHH NPOrPaMMH,
4 He K ee TekcTy. EClA paccyXaaTh B TePMHHAX TEKCTa OPOrpaMMH,
TO HYXKHO TOBOPHTb TaK: nporpaMma OyneT cocTosTb H3 ABYX ¢par-
mentoB — A u B. ®parment A Gyler o6aafaTh CAeAYIOUIUM CBOHCTEOM3
ecd Depel BHNoNHeHHeM (parMenTa GYAYT BHIOOJHEHH YCNOBHSH, yKa<
BaHHBE B AAHO, TO MOCJE €ro BHOOJNHEHHS OYAET BHIIOJHEHO YCJIOBHO
«pe3aK B JIEBOM BepxHeM yray cTonas. @parment 5 6yaer obnajzarth
TeM CBOWCTBOM, YTO €C/IH Mepel ero BHINOJHEHHEM BHIOJHEHO YCJOBHE
«pe3ak B JIEBOM BEPXHEM yray CTOJMa», TO 0ocje OYyAET BHIOJHEHO
YC/IOBHE, 8alIHCAHHOE B MOJYYHTh:

nporpaMma B JIEBHH BEPXHHA yros Mertanna

. Jano ¢ | na crone Pe3unka ecTb MeTansd, pe3ak MOJHAT
. MONMY=HThb: | PE3aK B JIeBOM BepXHeM YIVY JIHCTa MeTaJa

. ¢paement A

. yre: PM.pe3ak y JeBoro Kpas cToja H

. PM.pe3ak y BepxHero kpas cToaa

. | 7. e. pesak B JeBOM BepxHeM yIay CToMa
. ¢paemenr b

XKOHEN BpPOrpaMMbl

! Tem camuM ncxomuas sajaua peanH3anun NPOrpaMMH <«B JeuMf
pepxuufl yron Merajia» oOkasajach pasbuToii Ha JABe nozsanavn —
peasusanun ¢parventos A m B. Jlna kaxpofi momsagaun (bparmenta
NpOrpaMMul) yCJOBHE, KOTOPOE JAOMKHO OHTh JOCTHFHYTO NHOC/E BHIIOR
nennst ¢parMeHTa, Ha3HBaeTCR NOCTYCAOBUEH, A YCIOBHE, KOTOpOEe Has
BECTHO [0 BHINOJHEHHS, — Npedycaosuem, Takam o0pasoM, AJjs dpars
MeHTa NmpPOrpaMMH A BHIMHMCaHHOe BHIN@ YTBEPXKJEHHE FBNAETCH NOCTYY
cnoBMeM, a Aano — npenycaosueM. Jlas ¢parmenta nporpaMMu 5 noe
NYUATh ABAKETCH NOCTyCAOBUEM, & YTBEpX/enne — npeiyciosueM. Ecan
BCIO NIPOTPaMMY DAacCMOTPETh KaK eAHHHI Q)parmem, TO ee MOCTYCAQs
BHEM #BJAETCS MOJYYATb, @ NPEAYCIAOBHEM — A2HO, o

dparmenT A U B MOXHC Temepb OGAyMHBATH H pea.nuaonuBa’rh
He3apuCcHMO, no ouepeln. CaMo pasGuenuwe Ha ¢parmedTH A u B sas
(HKCHpOBAHO B TeKCTe NPOTPAMMEl B BHIE CTPOK .
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-~ yrs: PM.pe3ak y neBoro Kpaa cToX2 H
‘PM.pesak y BepxHero kpas CToJa
| T. ¢ pesak B XeBOM BEpXHEM Yray CTOJa

D10 yTBepXKAeHHe uMeeT ABOSIKO@ HasHaueHue. Bo-mepsHX, mps
4TeHHH NPOTPAMMH 4€JOBEKOM OHO JaeT MpeicTamienue 06 oflieM XOxe
peuicHus, ONHCHIBAET COCTOSHBe pesaka, KOTopoe OyaeT K 3TOMY MO-
MeHTy mnoiyuedo. Bo-BTopux, (dopmanbhas 4acCTh STOIO yTBEPKAEHHA
GyZeT npoBepaATLCA BCAKHA pas mochae Bumosmenus ¢parmenta A. Ecm
¢dparMenT A peasin30BaH HeNPaBRIBHO H B KaKOH-TO CHTYallHH YTBEp-
KIQHHe OKAXKEeTcs HeBHIOAHEHHHM, TO YHuBEpcaapHH DBuinonuuTennb
HeMe/IeHHO MPEKPATHT BHIOJMEHHE MNPOTPAMME H Coo6muT 06 ommOke.

Mrak, nepsHfl BHIBOA COCTOMT B TOM, 4YTO NpH PaspaboTke Hpo-
rpaMmMH ee cliefiyer pa3GuTb Ha OCHOBHHE 3Tambl (noxszapaun) u cdop-
MyJMPOBATL YCJIOBHs, KOTOPHM OyAyT yAOBJIETBOPATb MPOMEKYTOUHHE
MeX]y non3afavyaMu HOJOXKenHs, DTH YCIOBHS 3aTeM Hamo paccmar-
pHBATH KaK NOCT- H DOPELyC/oBHA npu paspacoTke yacret (dparmen-
T0B) nporpaMMul. J[pyrHMH COBaMH, paspafboTka nPOZPAMMbL 6 YEAOH
cocTour 8 paspaborxe nocaedosaTesbHocTu yreepidenutl (Hauunas ¢
QaNO 1 KOHYQA MOAYRUTY), CAYNAUUX NOCT- u npedYyciosuimu ee 4a-
crell.

K peannszamum Kaxporo H3 ¢parmenrtos MOXKHO, B CBOIO OYepelb,
IPHMEHHTb TOT € OOAXOJ, T. € pasbuTb HX Ha MOANOA3ANAYH H T. I
Pasymeercs, mpomecc pa3Guenns Ha NOA33fau AO/DKeH 3aKaHUHBATLCAH.
Pemenne ouepefHoH MoA3ajaud OPH STOM 3amHCHIBaeTCH Jubo B BHIE
BLHI30BA KaKON-TC APyrofi OporpaMMu, JHGO HEMOCPEICTBEHHO € MO+
MOLIbI0 YODABASIOMMX KOHCTPYKUMH H HHHX BO3MOXHOCTeH YHuBep-
‘canpHoro BuinmosnmTens.

IIpapuibHOCTL HPOTPaMMb B UEJOM 3aBHCHT OT 1) KOppexTHOCTH
CBelleHHs TNPOTpaMMH K NOA3afayaM M 2) OPaBHALHOCTH peatH3anuH
noA3anay. HTHMH BONpOCAMH MOXKHO 3aHHMAaThCH HE32BRCHEMO: MpH CBe-
JeHMn 3a4a29H K NOJA3ALauaM MOXKHO He AYMaTh 00 HX peajlH3aiuH, nmpH
nposepke peaNH3anuii MOXHO He AyMaTb, KaK OHH RCIOJMLIYIOTCH.

ITo cymectsy, 97O~ MOAHEfL AHAJIOT HCIOJTBIOBAHHS JEMM H TCOPEM B MareMa_
TrRe. JIpH HCNOAB30BARHH TEOPSMH HAZO CMOTperh Ha ee $hoPMYARPOBKY, HO OT,
MPLb He Ha JOKa3aTenseT0, Hao6opoT, OPH AOKESATEALCTBE TEOPEME a6co/IIOTHO He «
PARO, Fe M KaK oHa BCrojbayercs. [loHsATHe KOPPEKTHOCTH MOXHO HOSICHUTH TaK.
IlyeTs npH NLOKAa3aTeJbCTBE TeOpeMhl 6HJI2 HCIONBb3OBAHA JIEMMAa, & B JAOKa3aTeJh
CTBE JEMMb €CTb omubku. Torxa JemMa MepepHa, TeopeMa B IEeJNIOM HesepHa, HO
JOK332TEIHCTBO TEOpeMH €aMoRt mo cefe—063 JNeMMH — KoppekTRO. Ecau jJeMmy B
soft e GOpPMYXHPOBKE ynacrca AoKasarb Ges omuSOK, To TeopeMa B LeJoM CTaHeT
pephoft. TIpH 9TOM NOKASATENbCTRO caMofl TeopeMbi MOXHO 3aHOBO He MPOROAHTS
M He NpOBepATh: AOCTATOYHQ SHATH, UTO OHO M paHpIe Ghi/I0 KOPPEKTHHIM.

'BH30BH mporpaMM ® nano/moayuuTs, B cayuae, ecan nogsaxaty &

€ H3BECTHRHIMH INOCT. H NpPeAYCHOBHUAMH MOXKHQ PCWHTEL _ €. NOMONIbIO
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pH30Ba yXe CYNIECTBYIOIle mporpaMMu maH Opexnucauns /1, 1o ¢par<
MEHT & CBOAHTCH K OAHOH CTPOUKe — BHI30BY 9TOil nporpammu. Caosa
&€MOXKHO DeWHTb» 03HAualoT, YTO mporpamma /1 o6najaeT CJeLylOULHMH
JABYMSl CBOHCTBAMH (Ha3oBeM HX <«YCJOBHS KOPPEKTHOCTH BLI30Ba»)3

1) mpenycnosue @ => namo [, 1. e. [I npaMenHMa B CHTyaluH,
Xorja BHIOJHeHO npenycaosue I1;

2) momyunts II=- nmocrycnosue &, T, e. Bunoasenne [I rapanThs
PYeT NOCTYyCJOBHE.

BoaMoxkeH, ognako, cayuafl, Korga Ans pemwenus dofsajiaun @ ro<
TOBOH NpOrpaMMH HeT, HO XKeJaTelbHO ee C03Aath. Takoe BhLIjeJeHH®
§03a1aul B OTAENLHYI0 NpOrpaMMy oOHUYHO NPOHCXOAHT, €C/H [OALs
sajaya: a) HOCTATOYHO CJAOXKHA; 6) HCOOMB3YeTCs] OPH DEIUCHHH Hes
CKOJIbKHX $82/1a4; B) €CTECTBEHHO OTHOCHTCH K KAKOMY-TO HCHIOJHHTEND
j(AanpuMep, MmoGylo IPOrpaMMmy, ONEPHPYIOILYI0 C PALAMH Hu€eK B Ies
JIoM, pasymHo oTtmectH k OGpalotunky psifos). B stom ciyuae najo
He TOJIbKO 3amucaThb BHI30B NPOTPaMMB, HO H MOPHAYMAThb €e HMs H
pauo/nonyunts. PaccmoTpum, kak sTo ZAenaercs Ha npuMepe dpar-
meHTa b. '

Bu6op umenn. Ilpexne Bcero Ads 9TOM IpoOrpaMMH HYXHO OpPuAy-
MaTh MMs, KOPOTKO ONHCHIBalONlee Ha3HaueHHe H YCJOBHS TNPHUMEHeHHS
mporpaMmul. IlpoGiemMa BmGopa HMeHH TeM aKTyaibHee, Yem Oo/bmie
pasmep mporpammu. Ecin umeHa mpeAnHCAaHHA NPOMEXYTOUHHX HCOON-
matenei He GYAYT AOCTAaTOWMO MONHO OTPAaXaTh HX Ha3HAauecHHe, TO
HpHAETCA MOCTOSHHO MNEPEUHTHBATH MX AaHO/MOAYYHTH, H-MH He CMO<
®em StdekTHBHO COSAaBaTH A MOAH(EIHPOBATH TEKCTH NpPOrpPaMM.
HocmotpuTe, HanpuMep, KaK OYyieT BWIMAAETb NPOLPAMMA <«B JEBHA
BepxHuil yroam crona» (pasg. 2), ecqH SaMeHHTh BCe HMeHa Ha OLHO
Oyksennne B y6paTb BC@ KOMMEHTapuui

nporpamma A
¢ JAHO 1
o MOJNYIHTB?

o uuka noka X.me B punoxuats
¢« « X.C

s KOHEI UMKJIA

« ym: X.B

. nakx noka X.ue D punoansts
. » X.E

. KOHel mHKJAA

+ ym: X.BuXD

KOHel| 1POTPRMMME

ITosTomy BHiGHpaeMoe HMA JQJIKHO ZOGTATOUHO TOUHQ ONHCHBATL
nporpammy. Hasosem, HanbpuMep, JRErpammy, pemamgyp nojsanauy b,
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<43 JIEBOTC BEPXHEr0 {raa crona B JepHil BepXHHA yroa Mes
gannay. .

dopmyanposka Aauno/nmoayuutn. IIporpamma, pemaipomas noA3aAes
gy b, nonxua yaoBNeTBOPATb YCJAOBHAM

1) opemycaosue b= paHo,

2) moay4uTh = nocryciosne b.

TiosTOMy mpoluie BCETO B3Tb B KauecTse AAHO/MOJYYHTh NpEX- M [OCTe
ycaoBHs B, nocne wero Mb OpPHAEM K 3ajaue peajd3anid NPOrpaMMme
C H3BECTHHIMH [aHO/MOMY4HTb:

nporpaMmMa M3 JIEBOI'G BepPXHErc yria croja
. B JIeBHI BEPXHHA yroa MeTa/jna
« A3HO : PM.pesak y neBoro kpas CToJa H

PM.pesak 'y BepxHero kpas cToJsa
. | Ha crone y Pe3unka ectb Merasn

. nonyauth: PM.pesak Hai MeTa//oMm |B JIEBOM BepXHEM yINy JHCTa

O6ununo, OfHAaKo, OHa H Ta Xe nporpamma I Bu3upaerca B
pasHHIX MecTax JAJjisl peuieHHs, BoofLie roBOpf, PasHHX nNox3ajgas @,
@’ 1 @” u T. 4. YcI0BHA KOPPEKTHOCTH AOJKHH BHOOJHATBCA S BCEX
Bhi3oBoB. Jlaxe ecam mporpaMMa /I HCHONb3yeTCs B OJHOM MeCTe, TO
PpH H3MeHEHHSX B NMPOrpaMMe MOXET MNOHaAOGHTbCH HCTOMB3OBATH €e
THe-TO B npyi‘om. 06 stom ToXe Jyume no3aboTHThCs 3apaHee. Hako-
_Hell, momajeM JH MH RpH PewleHHH moA3afadd @ B CHTyapuio, Korja
nofxoAdias mporpaMma yiKe. eCTb, HJH B CHTYaLHIO, KOTA2 ee Hajio
:COS}IaTb, pemaomuM o6pa3oM 3aBHCHT OT AAHO/MONYYHTH yiKe CyIue-
CTBYIOLLHX NPOTPaMM,

- TeM caMuM MXeJaTeNbHo, uToGH OfHA H Ta IKe nporpamma [
6uia DpHMEHHMA /s DELeHHs BO3MOXKHO GOJbUIEro uMeAa mojaa-
Jlay — KaK H TeX, KOTOPHeE yXe BO3HHKJH, TaK H TeX, KOTOpHE THOoTe-
'THYECKH MOTYT BO3HHKHYTH NOTOM. [N 3TOr0 HyXHO, uTOGH AAHD
"Il cnegoBaNlo M3 Kak MOXHO OOJbIUIEro UHCAa PasNHUHHKX OPELYCIO-
"pufi, a us nomysmrs IT cnefoBano Kak MOXHO Gosbliee uHCNO pas-
‘NnuHBX  nocrycnosufl. Mim, roeBops MaTeMaTHUECKHM $I3HKOM, Hado
MAKCUMAABHO 0CAQOUTS OGHO 14 MAKCUMBALHO YCUAUTS NOAYUUTS.

3aMeuanue [Jas Toro yroOH 4enoBeKy Onao ymo6uo paGoratsh
C nporpaMmMofi, ee AauO/MOXYuHTh AOKHH OHTL BO3MOXHO Gosee 08-
ODIMMH, €CTECTBEHHEIMH H JIErKO 3anoMHHaomwHuMHCA. Kak npasuno,
ocnabieHue. ynpomaer, a YCHIeHHE YCNOXKHAeT ycnosue. Kpome foro,

Ha IMpakTHKe OAFa H Ta Xe NDporpamma 0o0bIuHO HCNOJb3YyeTCs Ans

pelieHHss NOA33AAW C COBMAJAIOMAMH (WM [OYTH COBHAAAIOMHUMH)
AOCTYCAOBHAMH, HO C AOBOJIbHO DAa3JIHUHHIMH NpenycaoBusiMu. IloaTomy
-YycHJeHHE MOAYYHTH PAasyMHO JHIL A0 TeX NOP, NOKA 3TO HEe NPHBOAHT
. K DOAB/IEHHIO A HATPOMOXK/eHNO JleTadell
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Pesiome Bupens pewenne noasanaun @ B OTAENbHYIO nporpam-
My, OpuAyMaB efi uMA u copMmysuposas uepHOBOH BapHaHT ee jJa«
Ho/mosyunth (MaHO = mpeaycnopme P, momysMTh = nocrycaoshe D),
2710 1ONp06OBaTL MAKCHMAJNBHO OCJAGHTb AAHO H, GHTh MOMKET, YCHIAT
TORYYHTh TAK, YTOOH OporpaMMma Ghia NPHMEHHMa NpH BO3MOXKHO 604
Jiee OOUIHX, €CTECTBEHHHX H JErKO 3aMOMHHAIOMHXCH YCAOBHAX. O
PasHo rosops, mporpaMma JOMKHA AaBaTh MAaKCHMYM OTJAYH OPH MHES
HHMyMe 3aTpar.

I[Ipuumep. Mycrp Bo3uHRAA chedylomas noasaiaya P:

npejycaosue: | [lyTHHK Haj ceBepo-3a0aiHLIM YIAOM NpPensTCTBHS
| nEUOM Ha for, OpenATCTBHE HE MPHJEraeT K CTeHaM
| kBagpanTa

nocrycaosue: |IlyTHHK 00X 10HHM KpaeM OpedATCTBHA

IlonpoGyem npuaymaTs MM nporpamme, pemaiomedl 5Ty NOA3a-
Jauy, CKaXeM «OT CeBePHOro Kpas NPENATCTBHA K 10XKHOMY». DTO HM3,
OAHAKO, HHK3aK He OTpaxaer Toro (akra, uto sHauane [IyTmk wnaxo-
ZHTCS B ONPENENEHHON TOYKE Y CEBEPHOTO Kpast NPENATCTBHS, K TOMY
e eume H C onmpeiejeHHodl opuenTtaumeii. IloopoGyeM He BkMoOuaThL sTY
HHbOpMANHIO B AaHO (T. €. 0cnaluTh ero): N

AporpamMmMa OT CEBEPHOro Kpasi NMPeNATCTBHA K I0OXKHOMY
« JaHO : | IlyTHEK Haj ceBepHBIM KpaeM OpeNsTCTBHI, )
.. | npenatcTbue He mpmaeraeT x cTemaM KBajpanTa
« noayuuth: |[lyTHUK DOA 10XKHHM KpaeM npensATCTBHS

Takoe pewenHe ynopomaer aHO H He OueHb YCNOXKHSAET Deanuaa-
umo. 3aMeTHM, YTO H3 HMEHH 5Tofl DPOTPAMMBL HE CJIELAYeT, YTO OHE
NpaBH/IbHO PabOTAET TOMBKO LS OPENATCTBUH, HE OPHJIETAOMHMX K CTe-
HaM KBaJpaHTa. JTO MOMKET BBECTH B 3a0JyXKAEHHE, OOSTOMY HARO
qH6o eme Gonee ocrabuTh Aano, JHGO HAMEHMThH HMS DPOTPAMMH.
.Or0pacriBanne TpeGoBaHHS O PAacOOJNOKEHHH NpensTCTBHSA BHYTPH
_KBajJpanTa, KOHEYHO, YNPOCTHT A4HO, HO CAE/aeT HEBO3MOMHON peans-
.8alMI0; HAMPHMeP, €C/IH NPENATCTBHE MPUJEraeT K HHKHEMY Kpalo KBaj-
PanTa, TO BCTATb NOA HHM HeBO3MOXHO. ITosToMy H3MeHHM HMA npo-
TPaMMH TaK, 9TOGH OHO He BBOAWIO B 3abAyXAeHWe: HANpPHMep, Ha«
-30BEM ee «OT CeBePHOro Kpas BHYTpeHHero NPeNSTCTBHA K IOXHOMY»:

-MPOrPaMMA OT CEBEPHOTO KPasi BHYTPEHHEro NpPENATCTBAR K IOXKHOMY
. Rago s |Ilytuux Hap ceBepHmM KpaeM NpemsATCTBHS,

. | npemsiTcTBHE He npmJeraeT K CTeHaM KBagpaHTa
. noayuntb: | IlyTHuk nox moXHHM KpaeM npensTcTBHA

T ——— — N

EctecrBeiizo, uTo 0cnabasTs AaHO, yCHNHBAT: WOMAYUHTS H ApHAYMH:
BaTh uM# MPOTPaMMBl MQMHO Ho-pasHoMy. B Toft e camofi mopsamaye
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&, Haupumep, MOXHO OHJIO OCTaBHTH B AAHO TOJBKO pabopmManyio ¢
pacnonoxenuy IIyTHHKA OTHOCHTE/bHO NPENATCTBHA: B

OporpaMMa Ha [POTHBONOJOXKHEA Kpafl BHyTDeHHero HpemATCTBHA
+ BaHO ¢ | TlyTHEK CTOMT JMUOM K NPENSTCTBHIO,

. | npensATcTBHE HE OpHJEraeT K CTeHaM KBALpaHnTa

» DoayunTh: | [IyTHAK CTOMT y OPOTHBOIOJOKHOH CTOPOHLL

. | npenaTcTBHS

BuGop Toro WiH HHOrO BapHaHTa ociaGieHHs A2HO M ycCHJICHRH
NOXYUATb OMpENENsieTcs TeM, KAKylo H3 MOJYYAIOWHXCA NPOrpaMm OKas
Jercs Npolie NPHMEHHTb AN DEIIeHHs BO3MOXKHO GOJIbIIErc KOJH4e«
cTBa NOA3ajay, T, € 3aBHCHT OT OOLieHl CTPATErnH peLIeHHs HCXOAHOR
8ajayH.

Konen npumepa.

OcraBumiagcs 9acTb 3TOro pasjiena NOCBAUIEHA CAy4asM, KOTAa ANd
pelleHHs NOA33/aus MYXHO MHOTOKDATHO NOBTOPATh> OAHOTHIHHE MO«
clefoBaTeNbHOCTH peHcTBHA. '

Pexypcus, Pexypcued HasblBaeTcs CHTyauus, KorAa nporpaMma sle
puBaeT cama cefs 6o HemocpeicTseHHO, Jubo uepes Apyrne IO«
rpammu. Io CyTH, 5TO 03HadaeT, 4TO MH HEKOTOPYIO NOA3ANATY CBEIH
K TOYHO Takol iKe, HO C ADYTHMH HCXOXHHMH naHumMH. Taxoe cBes
neHHe siBAsieTc OAHONM M3 Ga3mcHHX cxeM o0GpafoTku uH(popMalHH
H TakXKe HasHBaeTcs pexypcued.

Paccorpum npumep. IlycTb Hajo HapHcaTh CJAELyIOmMYylo Tpo+
ThaMMyt

fiporpanma paCCTOSlHne JI0 NPensTCTBHS

y AQHO ¢ |TlyTHHK rae-TO, JRUOM Ha BOCTOK

llOle'!HTb. |TlyTHuk Tam e, AHUOM Ha sanmaj, 8 Cuerdnke —.
| paccrosmde or IlyTumka po Gamxafmerc npeniTcTBax
| aa BOCTOK (T.'e. UHCAC CBOGOAHHIX KJICTOK MEKAY
[IIyTHEKOM B NpensTCTBHEM BOCTOUHee HEro)

- T

P v ——————

" MoxHo paccykiaTh ciaeAylomum obpasom: ecan poctounee Ilyre
JHKA BAXOAHTCA CTeHa HAH UPENSTCTEHE, TO HCKOMOE PACCTORHHE PABHO
nymo, ¥ AJS TOrO, YTOGH G6HNO BHIONHEHO MOXYIHTH, XOCTATOYHO Has
. gacatp
V CueTqHK.yCTaHOBHTD B HYJb
[JyTHHK.IOBEPHYTHCA HA 3aNaf

Eca® e Xaetka socrouree IIyTHHRa cBOGONHA, TO MOXHO CAenaTh
e Ha BOCIQE, DoCJe dero HCKOMOE B 3ajaie PacCTORHHE MOMHQ Bhie
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'"SHCAHTL KaK PaccTosaHue OT HOBOro nosoxenns IlyTunea, yBesmdeHuoe
ma 1. Takum o6pa3oM, B 3TOM CAyyae MH MOXKEM HaIHCATbY

Ilytauk. caexates war
yr8: |IlyTHHK Ha mar BocTOWHee, JMIOM HAa BOCTOR
Ppazmenr A
yr8: |IyTsuk Tam xe, qAuoM ma 3anap, B Cuerdnke —
| paccTosIHHE RO TmpenATCTBHS
ITytuk. caenaTh mar
yr8: |[IyTHHK B HMCXOZHOM HOJIOXEHHH, JHIOM HA 3amaf
CueTunk. yBeJHMUHTb HAa eAUHHIY
yrB: | B CueTunKe — paccTOSHHE OT HCXOAHOTO MOJOXKEHHS
| 1o mpensTcTBHA Ha BOCTOKE

" O6paTHte BHHMaHHe Ha nog3azauy A. Mu MoXeMm pelaTbh 3Ty
MoA3ajauy ¢ NOMONIbIO BHI30BA APYrofi NpPorpaMmu — ¢ yxe chopmy-
JIHPOBAHHHIMH JAaHo/monyuntb. Takad nporpaMma ecTb, H 5TO OPOTPAM-
Ma «paccTofiHHe N0 NpenaTcTBuf», JlefCTBHTENbHO, TAaK KAK NpeAyc/o-
BHe A => jano 9TOH nDporpaMMH, a NOXYYATb => pocTycnoBue A, To
BH30B NPOrpaMMH <PaCCTOSlHHe AO TNPEIBITCTBHA» IJisi PEIEeHHs NOJs
safayn A ABJSETCA KOPPEKTHHIM: ’

HpOrpaMMa paccTOSIHHE AO NMPEeNsiTCTBHS
+ KaHo : JIlyTunk rpe-to, AMKOM HAa BOCTOK
poayunrts: | [IyTauk TaM xe, jgumom wa 3anag, B Cderanke —

. | paccrosiume. or IlytHuka jo Guauxafkmero npensTCTBAA
. | a Bocrok (1.€. WHCNO CBOGOZHHX KJETOK MEXAy
. | llyTuukoM ¥ mpensaTCTBHEM BOCTOMHEE HEFO)

. ecan llyTHEK. Bmepenu BanATO

«» TO

. ¢« CHeTUHK, yCTaHOBHTb B HYJb

« « [lyTHEK. HOBepHYTbCA HA 3aMax

« » HH29E
. + Ilyruuk. cpenaTh mar
. yre: |llyTHEK Ha Biar BOCTOuUHee, JHIOM Ha BOCTOR

. « DaccTofiHHE JO NpenATCTBHS
. yie: |HyTuuk TaMm xe, Juuoum ma samag, B Cuerynxe —
. | paccTosnmne KO BpenATCTBHA

. » [lyTHHK. cienaTts miar

.. y18: |TlyTHEK B HCXOZHOM HOJOMKEHHE, JUIOM HA 8amaf
. + CueTUHK. YBJIMYHTDb H4 EAHHHLY

.o yr8;: | B CUeTuuke - paccTOsSHHE OT HCXOXHOTO
. | nONOKEHAR KO MpEnATCTBHA Ha BOCTOKe
+ KOHEeR ecan )

EOHEH BROTPAMMK



52 rJ1. 1. HAUAJIA TTPOTPAMMHPOBAHUY

Sra nporpamMma KoppekTsa, Ho sipnsercs Jm oHa ppaBHABHOA?P
Kak MH 3HaeMm, KOppekTHas mporpamma [T ssisercs mpaBmibHOH, ecnd
sce BH3HBaeMble W3 Hee NPOrpaMMH npaBuibHE. Fo B faHHOM CJys
yae cpeAH BH3HBAEMHX ecTb H cama mporpamma [I, Kak me y3HaTh,
npaBHAbHa OHA WJIH HET? ’

PaccmoTpuM paGory YuHBepcaisHOro BHIOOMHHTeNs HPH BHISOBO
nporpaMMn B m3 nporpammsl A, Ecam Kaxiywo mporpaMMy NpeacTas«
AnTh cefe sapHcaHHoll Ha OTAedbHOM JucTKe Gymarh, To paGora YB
COCTOMT B TOM, 4TO OH MOMEYaeT Ha JHCTKe A Toury (mecrto) npH-
OCTAHOBKH, OTK/NaJAHBAET JHCTOK A B CTOPORY M HAYHHAET BHOOJHATH
nporpaMmy B. Ecim B B BCTpeuaercsi BBI30B NPOrpaMMu C, o ¥B
NOMeuaeT TOUKY NPHOCTAHOBKH HAa JINCTKe B, KJajer ero csepxy ua
JAHCTOK A ¥ HayuHaeT BHNOMHsTH mporpammy C m T. n. Ilpu sasepue-
Huy BHIOJHEHHS OUYepeXHoll mporpaMmH, HampuMep nporpammu C, YB
GepeT BEDXHHA JIHCTOK M3 CTONKH OTJIOMXEHHHX H (POAO/KaeT BHIOOJ
HeHye 3aNHCAHHOM Ha Hem IOporpaMMu (B AaHHOM ¢jiyyae mporpams
MH B), Haumnas ¢ HomeuenHod Touku. IIpm saBeplieHHH BHOOJHEHHS
nporpaMMH B H3 CTODKH GepeTcs JHCTOK ¢ mporpammod A u T. X,
7o Tex mop, NOKa Bcs CTONKa He Hcuepmaetcsd. Takum o6pasom, crorka
JIMCTKOB € OPHOCTAHOBJEHHEIME MporpaMmaMu 06pasyeT CTeEK.

B cnyuae pexypcusHOro Bn3oBa mporpammofi X ces YB Takke
poMeuaeT TOYKY NPHOCTAHOBKH H KJajeT JHCTOK ¢ mnporpammoi X
B CTeK TprocTanoBnenHux oporpaMm. Ilocne storo ou GepeT Apyroit
TOWHO TaKof Xe JHCTOK {Mu Gymem TroBOPHTb — APYIOH 29K3eMNAAD
pporpamMul X) B HAUHHAET BHIOJHATH TO, YTO H2 HeM HAOHCAHO, T. e.
nporpammy X ¢ mauana. Ilpu caedylomem PeKypCHBHOM Bhsose ¥YB
NOJOXKHT BTOpol skseMmnasip X B CTeK B HauHeT BHNOMHATH TpeTRil
B T. A AO Tex HOp, NOKa NPH SaBepIICHHH BHINOJHEHHA OYepesHOH
NpOrpaMMH He OKAXETCH, 4TO CTeK yke NycCT.

O6bscuenne paGoTw YB B TepMHHAX cT€Ka JHCTKOB ¢ HPHOOCTa-
HOBJCHHHIMA DpPOIPaMMaMH, BIpOYeM, He COBCEM TOuUHO, PeaibHo Hed
He06XOAHMOCTH TOMEIIATh B CTEK NPOrpaMMH UEJHKOM RJIH DepenHebh
BaTh WX Ha HOBhHE JHCTKH NPH PEKYPCHBHHX BHI3OBAX ~= JOCTATOYHO
S8aNOMHHATH B CTeKe JHIIp HMeHa NPHOCTAHOBJIEHHHX NPOrpaMM H TOY-
KH HX NPHOCTaHOBKH. i

TIocMOTpHEM Tenepb, YTO NPOHCXOAHT WPR BHNOJHEHHH TNpPOTPaMME!
«paccTOsiHEe 10 NPensiTCTBHA®, eClH B HavaabHHA MoMeHD [lyTHuk Has
XORTCH 32 ABe KJeTK: Ho mpensitcrsEs (puc, 4.1).

Kaxamfi pas mporpaMma BhI3HBaeTCs ¢ APYTHMH HCXOAHHIMH JAHs
nuMA  (Apyram nonoxenueM Ilytanka).' Bompoc O NpaBHABHOCTH pas
GOTH NHPOrpaMMH NPH KOHKPETHHX HCXOAHHX H2HHHX CBOAHTCH K BO9
npocy 0 NpaBHIbHOCTH paGOTH MPOTpaMMEl TPH APYrHX HCXOAHHIX AaHs
HHX H T. A. BIUIOTb O NPABHJLHOCTH PAGOTH MPOrpaMMel B CATyaluH,
KOrZa TNPensATCTBHE HAXOAUTCA HENOCPEACTBEHHO mepes, IytunkomM,
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B nociensem cayuae Bompoc o mpaBHABHOCTA PeMIAeTCs ‘HPSIMO, H MPO-
rpaMma B LEJOM OKa3blBAeTCs NPaBHJbHOH.

RITTs] [BT1s] (1D (I8 [[IW I

CueTumx=0 LCuyerTumx=} _EveTuMK=2,

Rano
nepeg 1 n
taBdfon  DiBSSan  Busdsa>  poSas,t  moaywmTe
Puc. 4.1

TaruM o6pasoM, enHHCTBEeHHAs! ONACHOCTb PEKYPCHBHOR peanmsanun
COCTOHT B TOM, 4TO NPOrpaMMa NOTEHNHANbHO MOMET BLI3HBAThL celg
Geckoneuno. Urobnl 3TOrC HEe MPOH3OLNIO, HYKHO OPHAYMATH KAKOE-TO
paccyxjienye, rapaHTHPYIONee, YTO BHNOJHEHHE NPOrpaMMH PaHO HJH
NO3JHO 3aKOHUMTCA. B NaHHOM ciiyuae KamAHl HOBHI BH30B OpPOHC-
XOgHT O/uKe K MpENSTCTRHIO, ueM npefmiymui. Tak xax paccTosiHe
IO MPEnsATCTBHS KOHEYHO, TO PAHO MMM HO3JHO BHINOJHEHHE NPOrpaMMul
8aBepIHTCS.

OOpaTuTte BHHMaHHE, YTO ML 3anpPOrPaMMHDOBAJH HEKOTOPHH mO-
BTOPAIOMHACA MPOLeCC, T. & PeKYPCHA fBJsAETCA eme OAHHM (HapsLy
€ IHKJAMH) CPEICTBOM NPOrpaMMHDOBAHHS NOBTOPSIOMIHXCS TP OLECCOB.

KoHcrpykunn nmknos. [IporpaMMupoBanpe NOBTOPSIOMHXCH mPO<
I1eCCOB, KOTla KOPOTKasi MporpaMma ONHCHBAET AJHHHYIO DOCAEA0BATENb-
HOCTb feicTeuil, TpeGyer ocoforo u mpucranpHoro pHuManus. Ilpu Boa-
HMKHOBEHHH TaKOW 3ajaudl Da3yMHO NOOHITATLCS CBECTH ee K KaKOil-
HubyA» u3 Gasucnoix Cxem 06paborku unpopmayuy. OXna M3 TaKHX
CXeM -— peKypcus — 6nna onncana Bmme. Cefiyac MH OpHBemeM ewe
IBe: UTEPAUHMio ¥ CXeMY NPOEKTHPOBAHHs LHKJA C MOMOIUbIO MHBADHAH-,
Ta. Jipyrue CXeMH — cXeMa BHIUHC/EHHS HHBADHAHTHON Qyukmum u
CXeMa HHJYKTHBHOTO BHYHCNeHHS (QYHKUMH Ha OPOCTPAHCTBE NOCHELO-
BaTesnbHOCTel — 6YAYT H3/MOXKEHH B pasi. 6 u 8.

Hrtepanas. ManoXeune Meroja HTepanHil HauHeM ¢ MaTeMaTHUECKOR
mogaenu. ITycts

M — HeKOTOpOE MHOMKECTBO,

P: M—{na, seT) — npeauratr Ha M, T. ¢. omﬁpamex—me M MHO-
WKeCTBO M3 JBYX SJEMEHTOB; Ad H HeT,

MNP ={x & M:P(x) = ner} — MHOMXECTBO TeX 5JAEMEHTOR X & M
Aas Kotopux P(x) = mer. ;

Tpebyercs HafiTH SaeMenT x & M Takof, 1o P(x) = na. R

Meron urepamuii (LOC/JOBHO — NOBTOPEHHIH) COCTOMT B TOM, uTOQ
CTPOUTCH HeKoTOpoe mpeoGpazopanmue (oTobGpaxkenne) T: MN\P—+M x
3T0 Tpeo6pasoBaHAE MNOCACAOBATENLHO NPHMEHAETCA, HAYHHAA C KAKOs
ro-to x0 & M:

x1=T(x0), 2=T(x1), .. x0=T (xn =1}, 44,
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KO Tex mop, MOKAa MH BHepRHe He HonyunMm Xxi Takoe, wro P(xi)= na
(ecTecTBeHHO, LOMKHA OLITH YBEPeHHOCTb, YTO PAHO HJH MO3LHO TaKOe
xi Hafizercs).

Tpaduueckn MeTon mpeicTaBjeH Ha puc. 4.2, p

C DporpaMMHCTCKOH TOUKH 3DeHHS, €CJIH B LHKJE MEHAIOTCH K“ 06%-
ek10B, To0 M = ml*m2+ ... smK, rie mi— MHOXeCTBO COCTOAHRI i-T0
06bekTa, a 3HAK » O3HayaeT NpsiMoe (N€KAPTOBO) MPOM3BEJEHHE MHO-
xkects. CootsercrsesHo X0, X1, a4¢, XII, ¢»«—3TO KaKHE-TO KOHKpET+
Hele HaGopH cocTosiHHl 06hekToB, a P — onucande CoCTOAHHSA, KOTOPOro
MB XOTHM AOCTHUb (Hawa Lesb). ) )

Koneuno B Takoii ¢opMmynupoBke B TepMHHAX MeTOAA HTepalud
MOXHO oOHcaThb 4/060i WHKN: BCerfa €CThb Kakde-TO OOBeRTH (X),

Puc. 4.2, MeTox wutepannil

KOTOPHE Kak-TO MEHAIOTCS B pe3y]bTaTe BHNONHeHHs Tena umukaa (T),
H BCerJa ecTb LieJb, KOTOPO# MH TakHMH H3MeHeHHIMH XOTHM JAOCTHUb
(P). Ilostomy B uMCTOM BHAE MeTOA MTepauufi croap e Gecnosesed,
é:KOJ'Ib H ofm, — Begp 8ajaya COCTOHT HE B TOM, UWTOOH ONHCATb LHKJI
‘B MATEMATHUECKHX- TepMHHAX, @ B TOM, 4TOOH, HCHO/Ib3YyR MaTeMaTHye-
CKyl0 Moledb, CTPOHTb nporpaMmil. IlosTomy Ha HPaKTHKe B UHCTOM
puje METOJ HTepamuii NPHMEHSAEeTCA JHIIbL B NPOCTEHIIHX CAy4Yasx, Ko-
IAa B LHRJE MEHSETCA JHIIb OLHH OOGDBEeKT. .

O6paTuTe BHHMaHMe, YTO JAJAA pemeHus onHolt m Tofl XKe B8ajaum
MOXHO cOBeplIeHHO Ho-pasHoMy Bubupatb M, P u T eme a0 Kakoros
Mn60 HAaDHCAaHHS NPOTpaMMHL

HDpumep I. Iycrs Tpebyercsi HamucaTh (PparMeHT NPOTPaMMH,.

skpuBaNeHTHHH «[lyTHUk.araTe A0 yrmopa», He HCOOJL3YS CaMO 3TO
npeanucanne. B arom cayzae M —9To MHOXKECTBO CBOGOAHHX KJIETOK
snepenn Ilythuka, x0-—Hawamsioe nonoxenne, P(x) — ycnosue «sre-
penn saHaTo» (mawa uean), T— npeofpasoBanHe «cAenaTb wWar», M
COOTBETCTBYIOIHA (QparMeHT NPOrpaMMH BHIVIALHT TaK)

nrka noka [lyrauk. smepeau cBoGOAHO
BRNIQJIHATD
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llyTHuk. caenats mar . y -
XOHen RHKJA

IIpumep 2. Mycrs B NPAIMOYTOJILHOM KBajfpaHTe NPOH3BOJBLHEM

_o0pasom pacnoaoxent npenaTcTBuy M0G0t GOPMH B ecTh XoTs 6u

OfHa cBoGonHaa knaetka. CoGomuyio KIeTKY OyleM Ha3HBATh y2A080d,
€Ciin B Heli MOXHO pacnonoxuTs IlyTHHKa Tak, 4o BIEPEH H cnpasa
OT Hero OyAyT ABe SaufATHe KAeTKH. Tpebyercs nanucaTh nporpammy,
Xotopas mepepoaut IlyTHuka u3 npomssosbHOf cBoGoaHOl KkieTKu B
YIJI0BYIO. -

Ipusenem nra pewenns stoi 3ajlavu MeTofoM HTepanuil ¢ paa-
HaMu M, Pu T,

Pewenne 1. B kauectse M Boabmem MHOXECTBO BCEX CBOGOLHHEIX
KaeTok kBajpanta. Jas kaetkn me M nonomum P{m)= ma torma
H TONbKO TOTZa, KOTAa K/ETKH CeBEpHEE W BOCTOWHEe m 3anATH. Ta-
KuM oGpasdom, w3 P(m) CIEAYRT, 4TO KNeTKa I ABIfETCA YIMOBoil,
IIpeoGpasopanue T: M\P > M ONpefeNHM TaK:

T (m) = { KIeTKa CeBepHee m, ec/u OHa CBOGOJHA,
K/eTKa BOCTOuHEe I B MPOTHBHOM cayuae,

Ecnn Teneph OToXZecTBHTH KIeTKy me M ¢ ponoxennem IlyTuuka B
9TOH KJeTke C OpHeHTapueli Ha CeBep, To mpeAukat P moxKHO 3amucaTs
B BHle «IlyTHuK.BUepenn 3anato m Ilytauk.cnpana sanstos; nonyuexune
Kagoi-Hubyap Toukn m0e M — p sune <«IlyTHuk.nOBepHYThCA Ha ces,
BEp»; a npeolpasosanue T — B BHje:

ecan ITytaux. Buepean ceoGomno To IlyThuxk. caenats war
« HH34E

s TlyTnnk. noBepuyThes na BoCTOK
+ Tlytuex. crenats war

+ IlyTnuk. nosepuyTbes Ha cesep
KOHeI[ ecan

Tlporpauma s ueitom, Taxum o06pasom, 3anumeTcs Taky

HpOrpaMMa fIoucK yraa
. AaHO ¢ |Hlytunk rpe-10 KBajpaHTe
« noayuuts: |IlyTuuk B ogumofi us YIIOBHX KJIETOK

« Ilyrnuk. nosepuyrsca na cepep
« Ruxa noka Ilytaux, snepenn cBoGoino mam
. IyTuK. copasa ceoGomuo
« « BHNOJHATH ‘
+ + ecam IlyTumk. Boepexn cBoGommo 7o IyrRux, cgenars mar
e s . HHAYe ’

« + .« Ilyrung, noBepuyToea Ha BocTox
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e « » [IlyTHEK. cllenaTh war

. .. [IlyTHHK. noBepHyTbCcH Ha ceBep
. « KOHel ecaH

. KOHel RHKAA

KOHell NPOrpaMMH

3asepuieHne 5TOfi OPOrpaMMH 33 KOHEYHOe WYHCIO Miaros rapa+
THpyeTCs TeM, 4TO CyMMa paccrosmnfi oT IlyTumka 1o ceBepHOfl B BO+
CTOUHOM CTeH KBaADAHTA yMeHbWAeTCs Ha | OpH KaXKAOM BHINOJIHEHHH
Tejia UHKJA.

Pemenune 2. B kauecTee M BO3bMeM MHOXKECTBO TaKHX CBOGOA
HHX KJSTOK, CeBepHee HJH BOCTOUHeE KOTOPHIX ecThb 3aHATas KJeTKa,
[peaukat P (samy uenb) OCTaBAM TaKHM XKe, KaKk B npeAnAyuiel 3a-
nave. Knetky m & M 0TOXKAECTBHM C MOJOXKEHHEM IlyTHHKa B 9TOH
KJIeTKe (HESaBHCHMO OT OPHEHTAUHH). INpeo6paszobanne T 3agannM Taki

ITyTHHK.DOBEPHYTHCA Ha CeBep
TlyTHHK.araTe A0 ynopa

[y THHK.DOBEPHYTbCH Ha BOCTOK
IyTuHK.Wwarats A0 ynopa

Monyuenne m0 & M MoxHO 3amucaTb TaK:

TIyTHHK.IOBEPHYTbCS Ha CEBEP . .
UlytHug.maraTs A0 ynopa

Hanucaune camoil HporpaMMbt H [OK23aTENbCTBO €€ 3aBepliaeMocTd
8a KOHEUHOE UHCJO LIATOB OCTABJSETCH UHTATENIO.

Cxema NPOSKTHPOBaHHs HMKNa C NOMOMWbIO HHBAPHAHTA. ¥V MeTola
prepanmit ecTh NOJCXeMa C MeHbUIEH 061aCTbI0 TIPHMEHEHHS H COOT-
BeTcTBEHHO GoJdee Moje3Has Ha MPaKTHKe — 3TO CXeMa [POEKTHPOBAHHUS
UEEAa € moMomplo uuBapranTa. OcnosHOH Hieell 9Tol CXeMH ABASETCH
phipaiKeHHe B3AHMOCBSSH MEXAY MEHSIOMHMMHCSH B Tefe HEKNA OODbeR~
faMm B BuAe HEH3IMEHHOTO YCJIOBHS — UNSAPUARTA, — KOTOPOE BHINOJ-
HeHo AJdsi Ha9aJbHHIX, NPOMEXYTOUHHX H KOHEUHHX cocrosHuR 00beks
rop. Tlosp3a MHBapHaHTa COCTOHT B TOM, UTO TaKoe CTAaTHYECKOe ONH+
caHne cessell MeXJy H3MEHSIOIHMHCS OODbEKTaMu JETKO MOHHMAacMO H
[03BOJSET, 3Haf, KaK MeEHAITCS ONHH 06GbEKTH, 86t800UT6, KAK BOINKs
HH H3MeHsTbCH ApYTHE.

Boaee ¢popMaILHO, AYCTh NO-NPEXHEMY

M — neKoTOpOe MHOXKECTBO,

P: M —{na, uer} — npexugat Ha M, 7. e. oroGpaxenue M B mMHO«
JKECTBO H3 ABYX 5JEMEHTOB: Aa H HET,

MA\P = {x & M : P(x) = neT} — MHOXKECTBO TeX S/eMEHTOB X & M,
ANs KOTOpHX P (x) == meT, i

T: M\P = M == HegoTOopoe mnpeolpasobaHne,
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¥ nycte cymectsyloT otofpaMenss (mpeAHKAaTH)

I: M —{na, uer} (uuBapuant),

Q: M —{na, et} (ycnoBHE OKOHUAHHS)
TaKHE, 4TO -

1) 1(x) m Q(x)= P(x), -

2) I(x0)=na (uHBapHAHT BHOONHEH AJs HAYaJbHOTO COCTOSHHA
0GBbEKTOB),

3) I{x)=nma = I(T(x))= na (uuBapmaHT COXpaHseTCs OpH Tpe-
obpasoeaknu T), '

Torna B MeTone nTepaunﬁ B KaueCTBEe YCJOBHfI OKOHYAHH{ BMECTO
P(x) moxuo B3ars Q(x).

I'paduueckn sta cxema npeicTaeijeHa Ha puc. 4.3.

Ha MNpaKTHKe peli¢HHe 3aJa4YH C 3ajJaHHHIMH NOCT- H npenyc/aoBHSA«
MH 0O £XeMe€ MPOEKTHPOBAHHS LHKJA2 C NOMOIUbIO HHBAPHAHTA COCTOHT

RS oo
OORBEEXZRX]

O (X0
QA XOKANNEY
%

Puc. 4.3. CxeMa NpPOEGKTHPOBAHUS IUKJIA ¢ NOMOUBIO HHBApAAHTa

B caepyomes. JIpexae Bcero Hago NPHAyMaTh OGILYI0 CTPaTerHio pes’
IieHHA sajaud, T. e. HedopMaNbHO pewinTb, 4TO OYZET NPOHCXOAHTH
B DHKJE, 2 TaKKe ONHCATb OODbEKT MMM OOBLEKTH, KOTOpHe 6ynyT Me-
HATLCA NPH €ro BHnoaHeHuu. Ilanee Hago:

1} copmyanposats ycllosHe OKOHuaHHA Q — YCJOBHE, NPH BHIOJ«
HEHHH KOTOPOI'O IMKJ JOMKEH 3aKOHUHTBLCA;

2) NOMWMTATECH ONECATh B3AHMOCBASH MeXAy naueﬂmomnmnc# B
Xole BHINOJNHEHHS UMKJAa OCGBHEKTaMH B BHAE HEH3MEHHOIO YCIOBHS ~—
unsapuanta k. .

Ecnm sT0 yaanoce, TO peuleHHe 32jain MOXKHO 3aliHCaTh B BHHe)

yTB: npeaycaosHe '

Ppacmenr A

OHEX ’ "

o mmp: I
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« N0Ka He Q
« BHIOJHHTH
« (pazmenr 5
KOHeln LHKJIA
¢paecmenr B

YTB: NOCTYC/]OBHe

Ilocne uero ocraunercs:

A) ofecneunth BHNOJHeHHE HHBapHaHTa Depej, HauaJOM LHKJa]

BF) mpuiyMaTbh Telo UHKJa, COXpaHsiolee HHBADHAHT, H YOeNHTHCH,

MTO IMKJ PaHO HIH (03AHO 3aKOHUHTCH;

i B) ofecneuynth BHINOJHEHHE MOCTYCJOBHA MOC/]e OKOHYaHHA IHKJIA,
(3anuce MHB MeXAy UHKA H fIOKZ $BJAfAETCS CHHOHHMOM YTB H

o3HauaeT, uTo yTBepxAewue I Gyder mpoBepATbCR KaxAHR pa3 nepex

‘manaa ’ll - .‘ ; '”mmnf

Puc. 4.4

rnpoaepxoﬂ YCAOBHs B MOKa, T. €. YT0 | BHIMONHeHO MNepel H mocke
KaX[Oro ara UuKJa, BKJAOYas NepBH B 'nociaeauwuil.)

Mpuwmep. Ilyctp u3aecTHO (9To mpedychoBue), uto ITyTHHK Has
®OAMTCH y 3a0AJHOTO Kpas KBaAPaHTa, JNHUOM HA BOCTOK, H UTO TOpH-:
OHTa/bHE psio KJIETOK, B KoTopoM Haxogurca ITyTHeK, cBoGoien ot
npensTcTeuil (puc. 4.4)..

Han @lyThukoM HaxojuTcs THoJOCa NPENsTCTBHA, T, €. HECKOJBbKO
TPAMOYTONbHHX NpensTCTBHA OJMHAKOBOH BHICOTH, HO, GHTb MOXeT,

oven || W1 R ||
. A

Puc. 4.5

pasuoft mmpuHH, IlpenaTcTBHS MOI'YT DpHJIEraTh, a MOTYT H He IpHs
JeraTh ‘K SalafgHoil u BOCTOuHON cTeHam kBaapauTa. B mosoce Moxer
M He OHTL HH OAHOTO MPendaTCTBHA RMAH, Hao0opoT, He GHITh HH OfHOro
npoxona. ‘

Hazo (sTo nocrycnosme), uto6m Ilyrumk OKkazancs y BOCTOUHOR
creud, a s Cueruuke mosyusmioch 9HCJNO MpenATCTBHA B mosioce (B cus
TyauuH, n306paxentoli Ha puc, 4.5, B CueTunke XOAKHO GMTL uucIo 5),

L

e

r OCTaHOBHTECH HAa MHHYTKY H, NPeXAe UeM UHTATh AaJblle, HONPOs
OyiiTe pemHTh 9Ty 8a/auy CaMOCTOATE/RHO == CHAYA/a KaK-HHOYAb, &
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BaTeM DPHUMEHHB CXeMy IPOECKTHPOBAaHHs LHKJA C IOMOIBI0 HHBAPHAHTA.
Hocratouno Oyner, ecam BH clenaere sTo B yMme, NpHKHHYB, Kakoe
y Bac Gyner ycioene OKOHuaHHA IuKAAR, KaKoBO OyAeT HAuajlbHOE, KO-
HeYyHOe H NPOMEXYTOuHnle ponoxeHus ITyTumka u 1. 1. Hanomuum, uto
HOML30BATLCS MOKHO TONbKO YNPABAIOMAMH KOHCTPYKUEAMH Pasf. 2
u npeanucannsamu IlyTHHKa 'n Cuerunxa.

[IpuMennM cxeMy OpOEKTHPOBaHHS LHUKJA ¢ NOMOUIbI0 HHBADHAHTA.
TTepsoe, uto Hajo crenarts, 570 chOpPMyaHPOBaTh OOWLYI0 CTPATETHIO H
onucath MeHswinecs o6bekTH. O6was cTpaTerusi OueBHAHA — WATH Ha
BOCTOK H «[0 AOPOre» CYHTATh YHCJAO NMPOHAEHHHX Npenstcrsuii. Ocra-
BHM CTDATerHio MOKa B TAKOM BHAE, HHKAK €e HE YTOUHSH, H ONHIIEeM
MeHAOmpecs o0bekTH, Takux o6beKToB ABa: noJokewue IlyTHHKa H
snayenne Cuerynxa.

Bropo# — nmago nonnTaTbhes OOMCATH LMK B TEPMHHAX YCJOBHS
oxomuanus Q u mHBapuanTa 1. C yc/0BHEM OKOHUAHHSI NMPOCTO — OCTA-
HOBHTbCH HANO Y BOCTOYHOH CTEHH KBaJApaHTa, T. €. KaK TOJLKO KJjerKa
soepenu IlyTHuka okaxercs saHsaTtoll. QO6paTuTe BHEMaHHe, YTO MH He
TOJNPKO CHOPMYJHPOBANH YCIOBHE OKOHUAHHS, HO ¥ POPHAALHO 8bipa~
suiu eeo uepes mnpeAnHcaHHs IlyTauka, Ecam 6w 970 oKasanoch He-
BO3MOXHEIM, TO OT STOTO YCJIOBHS OKOHUAHHA NPHLNLIOCH GH 0TKa3aThes
H NpHAyMHBaTh LpYToe.

Hrak, neno sa musapuantoM. Kak CBf3aHH Mexay coGoft moJo-
xetne IlyTHuka u smauenne Cuetynka? CTpaTerms mNoLcKasHEBaeT: B
Cuetunke A0MKHO GHITL 9HCNO NpensaTCTBHNl B NpoiifleHHON uacTH Mo~
soc. Ho BKmoOuaTh waM ner s mpofiiennyw uacTb kaeTky Hag I[lyT-
naroM? Jnsa pememm 9TOTO BOOPOCa HAaAO NOCMOTPETh Ha KOHEUHoe
cocroaHue (puc. 4.5). B sror Momenr B CueTuHKe NOMKHO OKa3aTbCs
oflee YHCIO TpenATcTsul B Nosoce, H noTOMY KaeTKy Han IlyTunkom
B OPOHAEHRYIO Y4acTh BRJIOYAThH HAfo.

Mu chopmynuposanu 1 u Q. Jlerko BPI}J.eTb 4TO B AAHHOM Clyuae
nocrycnoeue = (I m Q), u peuwenne sajgaupm MOXBO 3anHCcaTh B BALeY

YTB: IpeAycaOBHe
dpazment A
LUK X '
. muB: |B Cuertungke uncao mpensiTcTBufl B npofigenHoft
. | wacTr mosocw
. noga ITyTumk, Bnepenn ceoGoguo
+ BHOOAHATH
. pazmenr B
KOHel, UMK/Id
y18: |B CueTunKe Yncao npenstcTeufl B mpolaeHmo
" | wacTH mOMIOCH. X Bea moaQCa npoiiaena
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M4y, BrHpoueM, YNYCTHJIH OAHY OuYCHb BaXKHYIO Bellb— He OMNHCAJH
BAaYaJBHOE M NPOMEXYTOUHHE MOJOXKeHHs IIyTHHKA NPH BHIOMHCHHB
n#kaa. OJHO 3 pelleHHH MOrJao Gn GHTb TAKMM: BHYTDH LuKia GyaeM
HBUTaThC OT IPENATCTBHA K MNPENATCTBUIO TaK, KaK H306paxeHO HA
puc. 4.6. Toraa HavambHOe nonoxenHe — [TyTHHK mox mepBoll KieTkoft
NEPBOro NPEnATCTBHSN, NPOMEXKYTOUHbIE — IIOX NEPBOH KJIETKOH oYepelds
HOrO NpENATCTBUS, KOHEUHOE ~— NOA MNepBOd KJETKOH KOHEYHOrO NpenfATe
crBHA. ONHAKO K4K NPH 5TOM OTJIHYMTb KOHeYHOe NoMoXeHde (T. e, Ka®
¢opManbHO BHIHMCATbL YCAOBHE OKOHUAHHSA), €CJHM IOC/AEAHEE INpEINATe
CTBHe He NpHJIEraeT K BOCTOYHOH CTeHe HJIM NPHJIEraeT, HO HMEET He

e [[N]E)||re
N A\

Puc, 4.6

efHHHUHYy0 WHpHRY? M 4TO 3HAYAT STH COCTOSAHMA, €CIH npenaTcTBul}
B noJioce BOOOGIIE HET?

Cucrema mpeanucauuli ITyTHHKa TakoBa, YTO YCIOBHEM OKOHUZHMH

WEKA2 MOXKeT GHTb TOJIbKO OJHO — «BIepenH sauAto», T. €. IyTHuK B
K/IeTKe y BOCTOMHOH cTeHbl. IIpemaTcTBHe HAX HHM B STOT MOMEHT MO+
er ObTb, 4 MOXeT M He OHTb — KOHEYHOE NOJOXKEHHE BoOOuIe HUKAK
‘He CBA3AHO C NpPEeNATCTBHAMH. 3HAUHT, PelleHHE ABHrAaTbCA OT NMPENATe
CTBHSA K NPENATCTBHIO SBJACTCH HEBEPHBIM.
' Tlompobyem mpurathCsi NPOCTO OT KiletKH K Kiaetke. Toraa Hae
gajbHoe NoJjoxkeHne IIyTHHKa — Yy SamajHOA CTeHH, KOHEUIHOE —Y BO»
CTOUHOM, 4 MPOMEXYTOYHHE — NOCJASAOBATENbHO [0 BCEM KJICTKAM ClleBa
Hampaso. (¢ 3anaja Ha BOCTOK).

Mopsagaua A craHoBHTCS TPHBHAJbHOM — Haxo momectutb B Cuers
YUK 9HCIO NMpenATCTBHi B NpoiileHHOR YacTH LOJOCH, T. €,

CuyeTIHK. YCTaHOBHTb B HYJb

ecan IlyTHHK. clieBa 32HATO

» TO

v CHeruuk. yBeJHUHTH HA €IHHHUILY
Eomen ecas

)

! BHyTpE nukna Hajo nepemectHTs ITyTHHKa Ha lar Bnpaso H NpH
‘9TOM COXDAHHTh WHBADHAHT. [IOCMOTPHM, KOrZia NDH T4KOM mepemelie-

‘GHH YHCAO MPeNsTCTBHA B NPOMICHHOH 9JACTH MOJOCH H3MeHAeTCA, ITo
'\npoucxo,uur B ©IHHCTBEHHOM Cilygae — eciu mnocie ara ITyTaMr oka-
pHiBdeTca NoA nepsofi (neBofi) KJAETKOA HOBOro NpenATCTBHA, T. €.
fecun 90 waea cnesa OHJIO CBOGOAHO, a nocAe wiazd— 3aHATO. Tak Kak

\Hawig AefCTRHA 3aBHCAT QT TOro, Owiio nu 0Q tideq C/igBA 3aUATO MY
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¢BO6OAHO, TO HAAO pelaTh STy 3aAauyy € NOMOIMIbI0 KOHCTPYKUHH Bhls
Gopa:

BuiGop

. npH IlyTHuk. cneBa sausato = Ppazmenr Bl

. npd [lyTHHK. ceBa CBOGOAHO = gpazmenr B2
KoHen Bui6opa '

Mu nonyuniu ABe HoBble nmoasajauu: 51 — nmepemectutb ITyTHHKa
Ha Iar BOPaBO H COXPAHHTL HMHBAPHAHT NpPH YCJOBHH, YTO AO Iuara
cnepa Oplio 8aHATO, H 52— TO Ke caMoe, HO OpPH YCJAOBHH, YTO 10
mara cjnesa Gbl10 cBOGOAHO.

PemaeM sagauy 51. Ecim 1o wara GHJIO 3aHATO, TO YHCJAO Mpe-
OATCTBHA B NPOHAGHHOH 4YacTH NOJOCH MOC/E IDara H3MEHHTHCH He
moxer. Takum o6pasom, 51 sto mpocto

IlyrHuKR.CemaTh wWar

B sajaue 52 uuciao mpenATCTBHE MOXKET yBeJHUHTbCA Ha 1, ecau
nocne mara [lyTHHK oOkaxercs NOA NepBOM KJETKOH HOBOrO IpensT-
CTBHS, T. € €CJHH CJeBa OKaxercs 8aHATO. Takum obpasoM, 3agaya 52
pelnaeTcst Tak:

TIyTHEK. cleaTh wmar

ecad [IyTHHK. cieBa saHATO

. TO .

. Cuerduk. yBeJHUHTh HA eAHMHLY
EOHel| ecJH

OxoHUaTebHOE PELICHHE 3aJ4aYH BHIVIAIMT TaK:

CYeTYHK.yCTaHOBHTh B HYJb
ecu [IyTHHK.CIIeBa 8aHSTO

. TO

. Cuerynk. yBeMHUUTL HA €RHHHLY

KOHen ecin :
OHEA

. nuB: |B CueTunge — UHCJIO HPENATCTBHA B mpoifimenuol

. | wactu nonocu

noka [TyTHUK. Bnepes# cBoGOAHO

+ BHOOJHATDH

. BuGOp .

. npn Ilyrauk. ciesa sanaro = IlyTmuk, cpenats mar

e npn ITyTauk. cneBa cpobonuo => -
e Iyrauk. caenate mar '
e ecnn IlyTHuER, ciera saHATO

‘e ’ T e TQ - ‘.
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. « Cuerunk, yBe/RYHTD HA CRAHHLY
.o KOHel ecin

. KoHeln BuGopa
KOHel LHKJA

Sameuanue |, Bume omucano, Kak NpPHMepPHO NOJIKEH AYMaTh
Ye/IOBEK IPH COSAAHHH NMPOrpaMMil H KAaKOH TEKCT IIPH 3TOM OH AOJIKEH
nucath. HyikHo DoHMMaTth, 4TO Helb NPH STOM IpecAedyercs cyry6o
npaKTHYeCKad — HAaYUHTbCA NHCATh HEIOXKHEE NporpaMmul GnlCTPO H
6es omubOK, 2 Gojee CAOKHMHE C MHHMMAaJbHHM KOJHYeCTBOM OIIHGOK,
[Ipd TpHMEHEHHH HSJAOKEHHOH Bhllle METOJLMKH HA INPAaKTHKE He CJe-
Ayer BHajaTh B KPafHOCTH M JOKasHBATh OUCBHAHBIC BellH HJH pas-
fuBath 3ajauy Ha MeabyafiliHe nDoAsajaud. Ecaum mpomexyTouHble
yTBepXKJeHHS, HHBADHAHTH LHMKAOB M NpodYee IOMOraiOT NHCATh Mpo-
rpaMMmy OblcTpo # Ges omMGOK, KX CAeAyeT NpPHMeHsTb. EcaH Xe oHH
TOJbKO 3arPOMOXKIAIOT TEKCT NPOrpaMMBl H HHUErC HE NPOACHSIOT, HAJO

o6xonutbes 6e3 Hux. Ilo Mepe HAKOIVICHHA ONBITA MHOTHE BeL(H HauH-

HalOT AeTaTbCa B yMe, H STO COBCEM He IJIOXO. Bmecte ¢ TeM jpaxe
B CAMBIX IIPOCTHX 3aAauax YacTo OGHAPYXKHBAeTCH Macca <«NOXBOAHBIX
kaMHefi», [losToMy npH MajeHIlHXx COMHEHHMSX B NPABHJILHOCTH IIpO-
rPAMMB CA€LyeT MBITATECH BSMIAHYTb Ha Hee ¢ Golee (POPMAJBHBIX, UeM
00bluBO, NO3HUHA.

3amMeuaHHe 2, Burmcunaemue B OpOrpaMme JAaHO/HONYYHUTD,
HHBADHAHTH M YTBEePXKACHHS, KAK NPaBHJO, SBJAAIOTCA HenoaHsiMu. Ka-
KHe-TO JeTaJH Bcerha CuUHTaloTC H3BecTHHIMH. Ilpu yuete Bcex nera-
Jell yTBEPXKIEHHA CTAHOBATCH TIPOMOSLKHMH, IVIOXO NOHHMAeMbIMH H
H4YHHAIOT He [OMOrath, a MemarThb.

3ameuanue 3. B KOHCTPYKUMAX MAHO, NMOAYYHT U YTBEpXKIe-
HHe SaNHCHIBAIOTCA KaK KOMMEHTApHH, NpejHa3HAYCHHHE IJIS 4eJOBeKa,
TaK 4 (opMajbEble YCJIOBHS, NpOBepsieMbie YHHBepcaJpHHM Bhimosnu-
TeJleM IPH BBHINOJHEHHM IporpaMmbl. Brimouenme (opMasibHBIX yCaOBHE
B TEKCT MPOFPAMMBl CHJIbHO CHHXKACT BEPOSTHOCTh TOrO, YTO NMPOrpaMMa
¢ omuOkaMu mokaxercs paGotamomefi mpasusibHO. [TosToMy ¢opmais-
Hble YCJIOBHSI BKJIOYAIOT B IPOTrPaMMY 9Yacro faxe B ymepO KpaTKOCTH
H SCHOCTH TEKCTa, '

3AJTAUYM U YTTIPAKHEHHNSA

Ipuaymafite Ha3BanHe W HamMHLIATE NPOTPaMMy CO CJACAYIOIUMH
JaHO/NOMy Y=Th:

1, zano 3 | IlytHHK B ceBepo-3amafHOM YIJiy KBajApanTa,
| B KBagpaHTe OJHO NpPSMOYTOJbHOE DPENATCTBHE,
| 910 mpensiTcTBHE He HpHJEraeT K CTeHaM KBaApaHTA
poayiaTh : | B Cueruuke — wnprHa npensTCTBHA
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~2, faHo t | [lyTHuk B cesepo-3amajHOM Yriy KBajpagta,
| B XBajpanTe ONHO MPAMOYrOJBHOE NMPeNATCTBHE,
| 9TO mpensTCTBHE He mpuJAeraeT K CTeHAM KBAApaHTa
noxywuth ¢ | B CUETUHKE — NePUMETp MpPeNATCTBHs
8. nano t | B KBajpaHTe OAHO MPAMOYIOJbHOE MPENSTCTBHE
.moayunts ¢ |B CyerumKe — quc/0 NPensITCTBHE, NPHAEralomux
| Kk crenam kBaapauta

4. pano ¢ | B KBajipaHTe ABa OJHOKJETOYHHIX MpPENATCTBHS
noayunth : | B Cuerynke — mepuMeTp HX 00beiHHEHHS
5. pamo ¢ | B KBaApaHTe HECKOJBKO NMPSIMOYTOMbHEIX MpPeNsTCTBH,

| Bce oHHM mpuiera;T K 0XKHOA CTeHe KBALDAHTA H He
| npuneraoT Apyr K ApYyry M K ApYrHM CTeHaM KBajs

| panra
‘moayuuth : | B CueTuuke — uHCJIO MpemsTCTBHA
6. namo ¢ | B KBafpaHTe HECKOJBKO MPSMOYFOJbHMX TpPEmATCTBHHA,

1Bce omnm mpuneraoT K XKHOH CTeHe KBaApaHTa H
{ me nmpanerawor Apyr x Apyry m ApYrHM CTeHaM

1 KEaJpanTa
noayauts 1 | B CueTynke — CyMMa LUMPHH Beex UpensTCTBHil
7. naxo i | B XBajpanTe HECKONLKO NPAMOYTOMbHHX MpeNsTCTBHE,

| Bce OHH NpHJEralOT K 0XHON CTeHe KBaipaHTa H He
| opuneraoT Apyr K APYry ® K ADYrHM “CTeHAM

| kBampanTa
noaysuts : | B CueTUHKe — CyMMa BHICOT BCeX MPemsTCTBHH
8. naHo t | B KBajpanTe OIHO NpPAMOYrOMbHOE NPENSITCTBHE, He'

| npaneratomee K creHam KBagpanta, [IYTHHRK Hax ero
| ceBepHEIM Kpaem
noayduth : | [IyTHHK B TO@ Xe Kierke,
| B CueT9uke — WHPHHA NpenATCTBHs
9. gaHo i | B KBajpaHTe OAHO NPAMOYTONBHOE NPENATCTBHE, HE
| mpuneraiomee K crenam ksagpanta, IlyTHuk y
'] sanapHOR CTOPOHH MpPENATCTBHA JHUOM Ha ceBep
nonyuTs ¢ | IIyTHHK Ha TOH e rOPH3OHTANK y BOCTOUHOM CTOPOHH
| mpensiTcTBHS JMUOM Ha Ior
10. gauo 3 | B KBajpaRTe HECKOJbKO NPAMOYIOJbHHX HPENATCTBHA,
| He mpuAeraiomux APYr K APYry ® K cTeHAM
| kBagpanra
nonyddTh ! | B CHETYHKE — YHC/O NPeNATCTBHN, MePeCeKAOMHUX o«
| pusOHTaNBHLA OTpesok W3 kaeToK oT ITyTHHKA A0 Boe
| cTouHOl crenm kBagpanTa

Bynem HasblBaTh IpenaTcTBHE wapoobpasHbiM, ecid #pH o6xone
€r0 M0 9aCoBOH CTPENKe HAYHHAS € MONOXKEHHA HAJ CEBepHHM Kpaem

. UDCNATCTRHA CHgYala HAJO WATH TOJLKO H3 BOCTOK M _Ba IOf, NOTOM,

v
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¥oJIbKO Ha 1O ¥ Ha 3amaj, NOTOM TOJMBKO Ha 3amaj Ha ceBep' 4 8
HAKOHel, TOJbKO Ha CCBEp U HA BOCTOK,

11, zano t | B KBagpanTe OAHO wWapooOpasHoe NpensATCTBHE, He
| npuneraomee K creHaM Kpaapanta, IlytHuk
| y BEpXHEro Kpas NpensTCTBHA JIHLOM Ha BOCTOK
noayuurs : | Iythuk rae yrogno, B Cuerumke 4YHCJIO ceBepO-BO-
| CTOUHBIX YIVIOB NpeNATCTBHS, T. €. TAKHX YIJIOB,
| RMeTKH ceBepHee W BOCTOUHEE KOTOPHIX CBOGOMHB
12. nano 1 | B KBajpaHTe OAHO IWMapooOpasHoe NPENATCTBHE, He
| npuseraiomee K cTeHaM ksaapaHta, IIyTHHK y
| sanaaHoro Kpasi MpeNATCTBHS JHUOM H& BOCTOK
noayauts : | [IyTHHK Ha TOH e rOpH3OHTAJH C BOCTOUHOH CTOPOHH
| mpenATCTBAA JMUOM HA IOF

5. Hpouecc paspaGoTku nporpamm. Onux npumep

dopmynuposka safaud. [Tycrb u3BectHo, YTO KBajpaHT, B KOTOPOM
aeftcrayer ITyTHHK, COCTOMT M3 HeYCTHOrO YHC/]A rOPH3OHTAJBHHIX [OJOC
pas/HuEOll HeHyNeBol! BlcOTH. Ileppas (BepxHss) H mocaefHIs, (A
HAs) NOJOCH CBOGOAHW OT mpenarcTsHil. B Kaxaod mosoce cméTK’iM

t

t

cBOEORHER NONOCa
nonoca NpPenwTCTBMi
|~ cBOEOAHan nNonoca

— nonoca npensTcTeul,
|- cBOEOAMaR ponaca |

nonoca NPENKTCTBUR

CBOBOAHAR NOAODCA

Puc, 5.1

HOMEPOM HMEIOTCA HEKOTOpOoe HeHyJeBoe UHCIO NPAMOYIOJbHHX mpe-
[ATCTBHM, BHICOTA KOTOPHX DapHa BHICOTE HOMOCH, ¥ XOTA OHl OAHH
ypoxon (pue. 5.1). :
‘ 3anaua IlyTHuka coctoMt B TOM, WTOOW NPOATH MO KBAaAPAHTY
g3 JEBOro BepxHero yria B NpaBull HHXHME H O AOpore MOACUMTATD
HeKOTOpHE XapaKTEPHCTHKH KBajpaHTa, HampHMEP IVIOmMAAb HCeX Hpes
_EATCTBHNA, THCIO TNOJOC ¢ MPeNITCTBHAMH, NEPHMETP IPOXOAOB, y KOTO-
'pHX BHICOTA GOJbIIE IHPHHEL, K T. 1L (npoxozaMH Ha3HBAIOTCH NPAMO-
groabhne NPOMEKYTKH MEXAY HPNATCTBHAMH HIH MEXAY Npenste
QTBHEM H CTeHO# B moJjoce NpensTCTBHI).

-Oas mpomefieHust HeOOXORHMBHIX BHIHCJCHHA H SaNOMHHAHHS WH-
Gopuansn B Hauwe pacmopsKeHHg NpefoCTaBlIcH 6a30Bnlfl HCHOJIHHTEND
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«Boprosoit Bmuncmutenb» (BB), npeAHasnaueHHWE 47 moacYera Xae
paktepHcTHK xBajpaHnTta. Ero cucreMa npeAnucammit takoma:

. HayaTp paboTty

. YMCJIO YCTAHOBHTh B HYJIb

. YHC/IO YBEJMUYHTb HA eAHHHLY

. YHCJIO nmoKasaTh 3HaYeHHe

. oflee YHCJIO YCTAHOBHTH B HYJb

. 00mee YHCJO YBEJHYHTb HA eUMHNY
. o0liee YHC/IO NMOKA3aTh 3HAYCHHE

. omee YHCIO YBEJHYHTh HA THCIO

O~ O T N

Ipennucanns 9—36 anajorMuHEH npesnHcamusM 2—8 H NOAYYA0OTCSR
8aMeHOR MapH (YHCNO, OGIlee YHCIO) HA COOTRETCTBEHHO (mHDHHA, 06~
Mas wWwHpuua), (BuicoTa, obwas BHCOT4), (nepuMeTp, OOMIHA mepH-
Merp), (nmomagb, o6was miomans). Tak, HanpHMep, ecTh BpeANHCARHO

36. ofmas mIomaab yBeNHYHTH HAa ILIOMALE

KpoMe Toro, BopToBoli BHUHCIHHTENb yMEET BHNOMMATL HePEKpeCTHHE
onepanuu:

37. mepuMeTp yBeJMUHTL HA LIHPHHUY
38. mepUMETP YBEJHYHTb HA BHICOTY
39. niontans ypeAHuHTb Ma NpPOHM3BeAeHHE LWHPHHW WA BHCOTY
40. IIMpHHA MeHbIIE BHCOTH  : Aa/HeT
41, wupHHa paBHa BHCOTE : ma/uer
42. mupuna Gosblle BHCOTH ¢ Aa/Her

Haxonen, umeoTcs npeXnucanus, nodBoAsilOmEE SANOMHHTb HEKOTOPYIO
HH(OpMANHIO, 4 NOTOM Y3HATH, Kakasd MH(OpMauus OHJa SamoMHEHAS

43. 3anOMHETb 4TO Kpai
44, 3aNOMHATb 4TO PsAA cBOOOKeH
45. 3aNOMHHMTD 4YTO €CTb MPENSATCTBHA

46. Kpa#t : nafuer
47. pan csoGopeu . na/uer
48. etTh NMpeNATCTBHA : Aa/uer

49. sanomHuTh 9TO “(IAT HOAHAT

50. sanoMHuTH UTO (Iar OnyuleH

51, ¢nar. nmogusr : na/ver
52. ¢mar onymweu ' ¢t Ra/mer
53. KoHyHTH pabory

DopToBofi BHYHCAHTENb MOXKHO NPEACTABAATH B BHAG CHELHAJH-
SHPOBAHHOTO KaJbKYAATOPA — KOPOOOUKH € KHONKAMH, COOTBETCTBYIO-
. IMUMH nepevHCNEHHHM BHING mpenmucanusM. Baytpm Boprosoro su-
wncautens uMmeerca 12 oOvekros (ero mamats), 310 10 BCTpPoeHHMX

_ 3 - A. I'. Kywnupesko, I', B, JleGenea
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cgerqukoB (4HCJI0, o6uiee UHCJO, WHpHHA, o6mafA INMDHRA, BHCOTa, 00-
mas BbicOTa, NEPHMETP, OOWHEHE mepuMeTp, MAOMAxb, OCIGAs DJIOLLAAD),
@ Takxe ABa OObeKTa [ SanOMHHAHUSA HH(POpPMALUM — OAHH HA TPH
noJoxeHus (Kpaii/pan cBoGoneH/ecTh mpemsTcTBHaA), a Apyrofi Ha ABa
{bnar nopmst/dnar onywmen). CocrosdHus BeeX 9THX OGbEKTOB H, B U4CT-
HOCTH, OTBeTH HA4 BONpPOCH THNA «Kpali» HAH <«psj CBOGOACH» 3aBHCAT
JHLIL OT «HaXaTH# Ha KHONKM» DOpToBOre BHuHMC/HTeNs H Gusudes
Ck# HMKAK He CBs3aHH C nojoxeHneM ITyTHuKa B KBaApaHTe.

Kpome KHONOK Ha nepeaHedl nanenu BOpTOBOro BHYMCAUTENS HMEET
¢l Ta6J0, Ha KOTOPOM IO NpEANHCAHHSM <.II0OKA3aTb SHAYECHHE» H30-
6paxaercs COCTOSHHE TOrO HJH HHOIQ CYETYHKA,

Hrak, mycrb mepex ©aMu CTOMT Safaya HANHCATbL NPOrPaMMy:

NporpaMmMa [roAcCYer NJOMAaAH BCeX NpPensTCTBHi

« JaHo : |TlyTsHR B cepepo-samnagHOM (JeBOM BepXHeM) yray
e | kBanpanrta. [IpenaTtersud B KBajpaHTe PacHONOXKEHH
. | rOpH3OHTAIPHEIMH NOJOCAMH B He IPHAEraoT K

. | cepepuoit 1 10KHOA cTeHAM KBajipaHTa

o oAy RTh: |IlyTHMK B 10r0-BOCTOUHOM yray, /JHMiOM HA BOCTOK,
. |na Tabao BopToBore BwuHMCaHTEns — CyMMapHas

. | nromaap Beex npemsTCTBHA B KBaApaHTe

Pemenne. B COOTBETCTBHH C TeXHOJOrHed «CBepXy BHHS» CHEAYeT
BHJEJHTD HaHOoJee KpynHue o6pasoBaHus — CTPYKTYpbl, KOTOpHE GHUIH
On Meubllle, 9eM KBaJDAaHT NENHKOM, H NpPUAYMATh NPOMEXYTOYHOrO
HCTIOJIHUTENA, KOTOPHi ¢ 5THMH oOpasoBauusMu Gyler pa6orath. Jlerko
BEJETh, 9TO TAKHMH HanGoJNee KPYOHHIMH OGDa3OBaHHSIMH ABJISIOTCA IIO-
noctl. IlosToMy Hpumem pewenue, 4T0 y nac OYReT CelHAAbHWA HC«
nonmuurens <«O6paborauk mosmoc» (OIT), Bunoausomuil BC paGoTy ¢
NOVIOCAMH LEJTHKOM.

Mu onmpeaenund yposenb noasaaad, Ha Koropue GyieM pasGHBATb
HCXOAHYI0 3afauy. IIOCKOJbKY 9YHC/IO MOJIOC HEHSBECTHO, TO pelleHHe
Gyder coAepxare Kakofi-ro noBropsiomuiics mpouecc, A TaK Kak ecTb
no KpafiHeli Mepe ABa OOBEKTa, KOTOphle IpH 3TOM MeHAKTCH (HOJO-
senue [TyTHHKA M CueTuHK BOPTOBOrO BHUHC/IHTENS, B KOTOPOM MM Gy~
AeM caHTaTh OGILYI0 IVIOIIAXb BCeX npenatcTauil), To nompoGyeM IpHs
MEHHTb CXeMY NPOEKTHPOBAHHA LHKJA C MOMOIbIO MHBAapHAHTA.

Ilpexzae Bcero Hago B TepMuHax nosoc chopMmyarpoBath oburyw
CTpAaTerHio pelleHHs Sajaud. ByaeM Cmyckatees BOJb JeBOro (sa-
nazHoro) xpas KBajpaHTa H IO AOPOre CYATATb ILIOMIAAb HPEDATCTBHI
B Bpolizesnux nojocak (puc. 5.2).

Teneps Hafo onucaTh HaYajMBHOE, HPOMEXKYTOIHHE M KOHEUBOE CO-
CTOAHHS H3MEHGIONHXCH B HuKAE o0bexToB. IlycTh KOHESYHOE mOJIOXKe-
sue IlyTHuka—B ResoM HiHeM yTay, NPOMEKYTOMHHE — B AEBOM

° 8. TIPOLIECC PA3PABOTKY INPOrPAMM. OAVH NPUMEP 67
)

HHXKHEM YT&y OuepeNHO# cBOGOAHON MOJNOCH, a HAYAJbLHOE — B JICBOM
HEXKHeM yriay nepsoil (Bepxnei) cBoGoAHON mojoch. B cuerynke <o6-
Was IJIOIAfb» B STHX MOJOKEHHSIX NOJIKHA OHTh CyMMapHas WOIAKb
npenATCTBHA B nNpofijeHHoR uacTH KeajpaHTa. TakgM oGpasoM, HHBa-
PHAHT NHKJa MOXHO 3anmcaTh Tak: <«[IyTHHK B I0rO-3amafHOM YTy
cBOGORHON MOJNOCH, B CYeTUHKE <«O6maf IOMMAAb» CONAEPIKUTCH INO-
majb NpenaTCTBHA B NPOHAEHHON YacTH KBAApaHTa».

Vcnosae OxoHuaHua LMKJIA — [IyTHEK B JIeBOM HEHXHeM (ioro-aas
nmagHoM) yray ksagpanta. OfHAaKO €aMO 9TO NOJOXEeHHe OTJIHIHMTL OT
NPOMEXKYTOUHNX MOXKHO, JIMIIp NPOAHAJMSHPOBaB Bech pan nox Ilyrs
HukoM. Ecau mpoxopa HeT, TO 3TO— Kpall (cTeHa) KBaApauTta, ecid

C:.i) 1 mEma
E:.'h - aEm e
d
Wi N
C o--:-\ ——————— ittt e v @
Puc. 5.2

e IPOXOA €CTh, TO 3TO — HaYalAo NoJOCH npenArcTsHi, Hasobem sti
OeficTeMA pa3sedKoll paga ioxuee IlytHuka H Oynem 3aloOMMHATL pe-
3y/bTaT DA3BEAKH B OGbeKTe <Kpafi»/«paA cBOGOAEH»/«ecTb NpenAT-
cTBUs» Boproporo Bruucautens. Hanpumep, ecim IlytHuk Haxoaures
y 10XHOH CTeHH KBafipaHTa, TO pe3yJbTaT Pa3BedKH — yCTAHOBKA STOrO
06DbeKTa B COCTOAHHE «Kpait».
TakuM- 06pa3oM, MCKOMYI0 IpOrpaMMy MOXHO 3amucaTh B BHAE

nporpaMma no,ucqe'r NJIOaAK BCeX NpelnATcTBHA

« RaHo : | ITyrHuk B ceBepo-3anafkHoM (n€BOM BEpXHes) yray
. | kBagpauta. IlpenATcTBHA B KBaApaHTe PaCHOAOMEHH!
. | rOpPH3OHTAJMbHHMHE MOJOCAMH X He IPHACTAKT K

. |ceBepuoit u roxHO CTeHAM KBajpaHuTa

+ MOAYYHTb!: |TlyTHHK B 10TO-BOCTOYHOM YIiy, JHUOM Ha BOCTOH)

. |ua Tabmo BopToBOre BHUHCHHTENA — CyMMapHaf

. | nmomank Beex nmpensTCTBHE B KBajpaHTe

. BB. o6maq nnomajas ycTaHOBHTH B HYJb

. OIL npoxog e¢BoGoAHON NOJOCH. ¢ pasBefkOf cCJAeRyOmierc paga
« DHEX

o + muB; |IlyTRRK B lOro-samanHoM Yray cBoGOAHOR BOJNOCH,

. |passenan psag woxuee FlyTHEKka, B c¥eTuuke “o6iag
o | mroimans” — A . .

3*
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o | nromans mpensTcTBHA B npofifeHHOA YacTH KSaApaHTa
« . noga me BB. kpait
» + BRIDOJIHATH N

+ » OIL npoxoa mosocH NpensiTCTBHH ¢ MOACUETOM MJIOLIAAH

. . DB. o6mas niowaner yBeJHYHTb Ha IVIOAAb

+ . OIL npoxon ceoGojHOA MOJOCH C pa3sBeAKOH CJeAYOWEro psga
. KOHel HHKJa

. yTB:! |o6mas miomajnb == MIOMAAb NPENsTCTBHA B MpolinennoH

. Juacte KBampanta. A Tak Kak NpoiijieH Bechb KBaApaHT,
N 0 06mas naomanb = nAOmAaAM NPENsITCTBHA BO Bee
. | kBappanre ‘

. BB. ofmas niomans NOKasaTe SHAYEHHe
. [IyTHHK. MOBepHYTbCSI HA BOCTOK

+ TTytuuk. marate a0 ymopa

KOHEl NPOrpaMMel

Hrak, Mbl coBepulMiM NepBWH mAr AEKOMNOSHIHMH H NOAYYHIH
PeaNH3auMio NporpaMMel «MOACYeT IMIOWAAH BCeX NpensiTcTBHiY Ha Gase
O6paGoruuka nosoc, ITyTuura u Boprosoro pmusciuTens. O6paGoTusK

| ] ] -
Puc, 5.3
noJOoC He ABJAseTCA 6a30BLIM, H, CAeLOBAaTe/bHO, MH ROJIXKHH CLeNaTh
CHCAYIOUHA mar AEKOMIOSHUHY — PEeasH30BATh HTOr0 HCHOJHHUTE/IS.

ucnonunTeas O6padorunk nonoc (OIT) o

. CIl:

« 1. mpoxox cBoGoauo#t nmoJocH € pasBefxoll elelymomero psiga
« 2. HPOXOA HOJIOCH NPERATCTBHA C NMOACYECTOM NJIONIAAH

HauneM C npeAmHcawHs <mpoxoj, CBOGOAHOR MOJOCH ¢ pa3Befkod
CACAYIOMEro PAKAr:

AporpaMMa HpPOXOA CBOGOAHOM MOJOCH € PasBeAKON CJAEAYIOIEro psaad

. JaHo : | lTytuuk B ceBepo-sanmaghHoM yriay cBoGoaHOM MOJOCH
. noayunrs: |[IlyTHuR B 10ro-samaguoM yray 1ol ke CBOGOAHOM
. | monoctl. PasBepan pag woxuee IlyThuka

IoexonpKy BHCOTa €BOGOLHOA NOJOCH WEHSBECTHA, TO NpPH peas
Jlu3alEE 9TOR nporpamMunl GyAeT Kakof-To mukd. OnHIIEM KOHEYHOE,
HauaJbHOe M MpOMeXyTouHble monoxenns Ilythuxa (pue. 5.3). Takny
o6pasoM, o6mas cTpaTerusi COCTOHT B TOM, UTOGH CIIYCKATbCA BAQIIL
8anafMoli CTeHW KBajpaHTa A0 TeX INOp, NOKa He AQHAEM A0 TOJIOCH

5. IPOIIECC PA3PABOTKM NPOTPAMM. OUH TIPUMEP 89

HpenaTCTBHA HJH [0 I0XKHOrO Kpasg Ksajapanta. Ilas toro 4rofu om
JHYATH KOHEYHOE MOJOXKEHHE OT IIPOMEXYTOUHHX, HYXKHO paspelaTh
pan oxHee IlyThuka. ITockoabKy pasBeika psga ioxuee ITyTHHKa Ao
CTATOYHO CJIOXKHA, BHIEJHM €€ B OTAEAbHYIO NPOIpaMMy:

nporpaMma npoxof cBoGoAHOH mMONOCH C pasBeJxOfl cjepyionlero paia

. JaHO ¢ |ITytuuk B cesepo-sanapuoM yruy cBoGoanofl NoJOCH
. noaysuthb: | [TyTHuk B oro-samafiHoM yray To#l xe cBOGOIZHOM
. | mosmocn. Passenar psan woxuee [lyTHuka

. passenxa pHma oxHee [lyTHHka

. WHESA
. . ma8: | [IyTHuk y samagHOro Kpast B CBOGOAHOM DAY,
.. | pax roxuee [lyTHuka passenan

. . moka BB, psag cBo6oaen

. « BHIAONHATH

« . [IlyrHuk, noBepHYTbCSA Ha 10T

. . [Hytsek cpemats mar

. . passeaka psga oxuee IlyTaura

. KoHel| UHKJA

. yrB: |IlyTHEk y 3anaaHoro Kpasi B ¢BOGOAHOM psny,
. | pag woxuee IlyTHuka pasBegau H He cBolozen
KOHel mporpaMmu

PeaynusyeM Tenep, NporpaMmy <«pasBeika psna oxuHee ITyTHHRam,
HCOO/B3YSA, KAK M Bhlle, CXeMy IPOSKTHPOBAHHMI LHMKJA C [OMOIULIY
HHBADUANHTA!

nporpamMma pa3sejxa paga roxHee Ilyranka

. AaHO ¢ |Mytuuk y sanagsoro kpast B cBOGOZHOM DLy
*o Honyuntb: |IlyTHUK Tam xke, psip wxHee [IyTuuxka passenam,
. | pesynbTaT pasBenku samomueH B BoproBOM BHUMCAHTeNe

« [lyTHHK. NOBepHYTbCS HA BOCTOK

. Boifop

. . upu [lyrHuk.cnpapa saHATO => BB.samomuuts uto Kpak
. . npu IlyTHuk.cupaBa cBoGofHO =~ , .
. BB.sanoMuuts 4TO psAA CBOGOAEH
. Konen BuGopa

. ¥R

. . BaB: |passenana uacts pana oxpee [lyrHERa OT SamafmoR
. | crenn u n0 kaerkn, ceBephee koTopoit crout [TyTHHK,
v . | BRmounTenbuo, PesyabTaT paseenxu sanoMHeH B BB
: . noxa Ilyrumk.Bruepean ceoGogto m e BB.ecTh nmpenstcTBHA
« « BuONHATH

e o [IlyTHHK.CAenaTh mar
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» » ccan (BB.xpafi m Ilytaux.cnpasa cBOSOAHO) BAR
oo (BB.pax csoGopen m ITyTHUK.CupaBa SaHATO)
s TO '

e « » DB.3anoMHHMTb UTO €CTh NPENATCTBUA

o . KOHEl €CJH

+ KOHEI, I(HKJA

o TlyTHUK . IOBepHYThCH Ha 3amajg

o I[lyTHuxk.marate #O ymnopa

KoHel, NPorpaMMul

Ocranoch peasHsoBaTh NpPEANHCAHHE &IPOXOA HOJOCH NPEnsTcTBHil
¢ mnofcueroM mJomaiu». Bynem nenath sTo B ABa 3Tana — CHauaja
npofineM mosocy MpensTCTBME M NOACYHTAEM €€ BEICOTY, a 3aTeM npolt-
A€M TOJ TOJOCOM NpENATCTBHA M, yXe SHad BHICOTY TNpenaTcTBHi,
NOACYHTAEM HX IVIOLIAAb:

HporpaMma npoxoj noJocn npenmcrsﬂﬁ C NMOACYETOM IVIOLIaAH

« BaHo t | IlyTHEk y 3anaguoro xpas B PAAY HAA TOJOCOH
. | npensitcTBHi

. noayaurs: | [lyTHHK y sanajsoro Kpas B psay NOR MOJOCOH
. | npensaTcreuil, B cyerunke “maomaans” Boprosoro
. | BLuECIATEN — IVIOMIARb NpensTcTBuf B

. - | npofixeHHORA mo.0Ce

» TpPOXOJA NQAOCH HPENATCTBMA C fIOACUETOM €€ BHCOTH
. yrs: |TlyToak y samaasoro xpas 1oj NOAOCOH HPensiTCTBHA,
. | B cueruure ”BeicOTA” ~~ BHICOTA MOJOCH

Bropyro sajgauy — npoxoX TOA IOAGCOR mNpemATCTBHA H MOACYET
nomany — 6yjeM pemiaTh TaK: cHayajJa HafjaeM CyMMapuyio WHPHHY
BCeX NPEMATCTBHA B HOJoce (MCHOAB3YA CXEMY HPOEKTHPOBAHHA LHKJA
€ TOMOME0 MHBAapHAHTA), a 3aTeM YCTAHOBAM IUoW@zb B IIPOH3BEAE-
HHe IHDHHN HA BHcoTy. COGCTBEHHO CYMMApPHYIO IHpHHY GYNeM CuH-
TaTh, Waraf mo KJETOuKe ¢ 3aNaja Ha BOCTOK: ’

. IlyTHHK.00BepHYThCS Ha BOCTOK

. BB. mupnHa ycranosuth B HyJIb

. ecau ITyTHHK.cAeBa SaHATO

.. TO

. . DB. mupHHA yBeJHUHTb Ha eXHHHLY
+ KOHeR eCiH

o UMEX
+ « BHB: |B cueTquke “mupuHa” — CyMMapHas WIHPHHA upenm'c'rsnﬁ B
‘.o | npofinennoft gactH modocw (BKmovas KaeTky Bap IlyThnkom)

« » moka Ilyrunk,Bnepean cBoGopHO
o « EBINOJAKATH
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. . TlyTHHK.cmenaTh mar

. . ecau [lyTHEK.c/eBA 3aHATO TO

.. . DB.mHpHHA yBeJMHYHTD HA eRHHHLY

+ . KoHen ecJH

. Kouel IHMEJIA

. yrB: |[TyTHHk y BOCTOYHOro Kpast NMOA NMOAOCOR MpensATCTBHA,
. B cueTmue “mupuHa” — CyMMapHAs MIMPHHA BCeX

. |npensaTcTBHA B HOJOCE

OcraZioch BHYHCHMTL IVIOIAAL NPENATCTBHA H BEPHYTHCA K 3a«
MagHoMy Kpaio;

. BB.m1omane ycraHOBUTH B HyJb

. BB. nniomanb yBeJWuHTh Ha NPOM3BEAeHME HHPHHL HAa BLICOTY
« [lyTHHR .nOBepHYTHCS Ha samaj

. TlyTHHK.marath Jo ynopa

KOHel| HpOrpaMMH

Wrag, Msl peanusosatu DNpeANHCAHUE <«OPOXOX MOJOCH MPENsAT«
CTBUA C NOACUETOM IAOLIAAM», HCIOJAb3OBAB INIPH STOM BH3OB PO~
TPaMMbl <IPOXOA HOJOCH NpPeNmaTcTBufl ¢ mopcyeroM ee BHCOTH». Te-
Nepb HANO CAeNATh CJACAYIOmMA WAT M peanH30BaTh 3Ty NpOrpaMmyt

nporpaMMa npoxoj mdOJOCH npenm‘cﬂmﬁ C NOACYCTOM €¢ BHCOTH

« AaHo ¢ |TlyTuuk y samanuoro Kpasi Haj NOJOCOH OpeHsTCTBHA
. noaywurs: |[fyrunk y samagnoro kpas mop noxocofi npensrcTbuf,
. | B cuetunke “BhicoTa” — BHCOTA AOJOCH

« DBB.BbicOTa yCTaHOBHTb B HyJb

Ipu npoxoje NOJOCH MPEeNsITCTBHA MOryT OWTh JBe CYIIECTBEHHO
pasiHUHBe CHTYAIHH — NPENATCTBHE MOXKET NDH/eraTh WM He NpH-
nerath K 3anajfHofl CTeHKe KBajpaHTa. B nepBom ciydae MOXHO Ipo-
cro oCOATH NPensTCTBRe M HA COyCKe HDOACYHTATD €ro BHCOTY

ma u

Puc, 654

00 a0

{puc. 5.4). Cam cnyck u TonCYET BHCOTH ECTECTBEHHO NPOrPaAMMHPOs
PaTH, HCOOJBIYH CXEMY NPOCKTHPOBAHHS HUKJAA € NOMOMMBIO BHBADHAHTAS

o [lyTHHK . NOBEPHYThCH Ha iOT

+ BIGOD

+ mnpa IlyrTuuk.Buepefu SausATO0 => |y SaEagHOrO Kpas npenm'rnle
‘ [TyTHHK . NOBEPHYTLCA HAa BOCTOK .
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. uBka noxa [IyTHHK.cnpaBa 3aHATO BWIOAHATH
- . Tlyruuk.cpenats mar

- KOHEeH LHKJA

. [TyTHHK.IOBepHYTBCS HA 1OT

. IyTark.cpenars wmar

. OEKA

- . HHB: |B cyeTuuke ”BbicOTA” — BLICOTA NPOMiEHHOA
.. . | 2acTH npemsTcTBHsS (KJieTKa mpaBee

. . | Ilytsuga npofineHHOR He cuMTaeTCH)
.. . mora IlyTHuk.cnpaBa 33HATO

- . BHIOJHATH

.. . [yrauk.cpenate mar

. . DBB.BbicoTa yBeJHUHTb Ha eJHHHIY

. EKOHen UHKJa

Bo BTOpOM Cydae HyXHO cHAYana HANTH KAKOe-HHOYAb NPENATCTBHe,
9T0GH BAOML Hero CHYCTHTbCH ¥ NMONCUHTATL BHEOTY (puc. 5.5).

' . I ll-o.o(oo-:
.

Pac, 5.6

« » npu ITyTHHK.BNepea# cBOGOAHO => [y 3aMafHOro Kpas CBOGOZHO
.. IlyTuuk.cpenats mar

.« IlyTHHK.NOBepHYTbCA Ha BOCTOK

S Hyraux.marate 10 ynopa

.. [TyTHEK . IOBEpHYTHCS HA 1OT

.+« . IHEA

R . HHB: |B cyerynke ”BbicoTa” — BHCOTa npoiifenuoft
‘. . | wacte npensarcTBHA (KJNeTEa JeBee
- . | ITyTHuka apoiineuHolt He cuHTaeTcH)
.. . moka IlyTHuK.cleBa 3auATO

.. + BHIOJBATH

. « TlyrHuk.cnenars war

.o . BB.BncOTa yBequuuTh Ha eJHHMHLY

. EOHel| HEJA

« KOHen BHGopa

B ofoux caydasx nocie CHycka € HOACYETOM BHICOTH Halo ellle
BEePHYTBHCH H sanagHoft creme KBajapaHTa:

« TTyTHHE.NOBepHYTHCA KA Samaj
. [lyrnuk.marats go ynopa
KOHEn, HPOrpaMMbl
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B sakmouenne coGepeM Bce TEKCTH BOGLHHO, dro0H CO3AATH Wpels
CTaBJICHAE O TOM, KaK BHINVIAAHT NOJHOE pelleHHe 3ajavu: -

f

nporpaMMa noAcyeT NJAOMAafH Beex npenmcmnﬁ

. Kano : |TlyTuuk B ceBepo-3ananuoM (JIeBOM BepxXHeM) yray

. | kBagpaura. IpensiTeTBUA B KBafpaHTE pacHONOXKEHH

. | rOpUBOHTANBHEIMH TONOCAME M He NPHJIETAT K

. | ceBepHO#t M 10XHOM CTeHaM KBajipaHTa

. nmoxygnts: | ITyTHEK B 10ro-BOCTOYHOM yIJy, JHIOM Ha BOCTOH, Ha

. | Tabno BoproBOore BHUHCAETEAs — CyMMAapHAH IJIONAAb
. | Bcex mpenmsarctBufl B KBagpante

. DBB.o6was niomaxr yCTaHOBETL B HyJb
. OIl.mpoxop cBOGOAHON MOJNOCH € PASBEAKOH CHEAYIOIEro psaa
. DHEJ

"« . mHB: |[IyTHHK B 10ro-3amafiHoM yriy ¢BOGOAHON MOJOCH,

.. | pasBenan psg roxuee ITyTuuKka, B cueruuke “o6mas
. e | nmomaas” — mmomaap npenATCTBHA B IpOAKeHHOI
. | wactu xBanpanta

. . noka He BB.xpaii
. . BROOJHATH
.« Oll.npoxox noJjocH NpeNsiTCTBHA ¢ NMOACYECTOM ILIOIEJH
. . DB.o6mas mjiomajns yBeAHYHTb HA MJIOIAAL
.« -OIl.npoxox cBOGOAHON MOJOCH C PasBeAKON CIERYIOIMEro psaga
. KOHel RHEJa
yTB: |o6mas nJiomanb = IIOWAAb NPENATCTBHA B npofiferuoim

. |wacta KBagpanra. A TaK K4aK npoiiaeH Bech
. | kBajpanT, To o6mias MIOWAXb = MJOMIAAH OpPEHATCTBMH
. | Bo Bcem xBanpante

. DB.o6mas miomanp nokasaTh sHadeuHe
. [TlyTuuk.nosepHyTbesi Ha BOCTOK
. [IyrEuk.warats o ymopa

EoHeY OPOTPAMMH | mccrccccmennce e mea e m - =

nenonaurean O6paboriuk nonoc (OIT)

.CIl:

. 1. npoxoa cBoGOAHOH MOMOCK C PasHEAKOH CJEAYIOmEro pasa
. — pasBefKa psaaa wxHee IlyrHuRa

« 2. npoxoj NOJOCH NPensATCTBHHA € NOACYETOM IVIOMAAM

. — TOpPOXOA MOJOCH NPeNATCTBHA C MOACYCTOM ee BHCOTH

. HCNONB3yeMble HCHOJHHTENH:

. [lyraEk

. BoproBoii Bwuncautens (BB)

xonen onmcAMEMA | —— oo ————————— - ————————— -
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Hporpamma npoxoj csoboaHON mOJOCH C pasBeAkofl cieAylonero psaa

RaHo : |Mytauk B ceBepo-sanagHoM yray csob0JHOR MOJOCH
noxygurs: |ITyTHEK B W0ro-sanafnoM yray Toit ke ceoloAHOR
| nosocw, Paspenan psn wxuee ITyTHuka

pa3BeiKa psaa I0XHee nyTHKKa

OHKA
. ugs: |TlyTuur y samagHoro xpas B cBOGOLHOM DPARY,
. | psn roxnee Hytuuka passenan

. noka BB.psax ceoGozen
« BHNOJHATH
. [yTHEK.mOBepUyThCA Ha IOT
.~ Ilyrmmk.cgenarp wmar
. passerka pama ioxuee [TyTHHka
KoHen mHKJIa ‘
yr8: |Ilyraux y sanmagHoro kpas B cBOSOZHOM psny,
| pan roxuee [TyTHHRA pasBeAan H He cBOGOJEH

EOHEH, NPOrpaMMu

nporpamMma passeixka paxa loxuee ITyTunka

AaHo : |TlyTHHR y 3anafHOTO Kpas B CBOGOAMOM PALY
moayudaTh: [[IyTHHK TaM xe, pAn toxuee ITyTHHKA pasBeiaH, pesyiib=
Jrati pasBeak# samomHeHn B BoproBoM BHUHCAHTENS

ITyTHHK.MOBEpHYTLCA HA BOCTOK
suifop - ’

. npm ITyTHHK.cnpaBa sauATo =~ BB.sanomuuth uTo Kpai

. npu [lyruuk.capapa cBo6oaHO = BB.3anoMuyTh 4T0 psin cBOGOAEH

Eouel, BuGopa

LHEX
. HHB! |pasBegaHa 4acTh psiga oxuee IlyTHuKa OT sanaxmoit
. | creust B M0 kMeTKH, cemepuee Kotopo#t crour [TyTtuuk,
. | BraounTebHO, PesynntaT passeaku samomuen B BB

. noxka IlyTHuk.Buepess cBoGogho m me BB.ects npensrcrBus
. BHNOOARATH

+ [yrauk.cpemats mar

. ecan (BB.xkpaht m Ilytaux.cnpara cso60auo) nim

o . (BB.pan csoBozeu m IlyTnuk.cupasa sausaTo)
s +TO

. . BB.sanmoMusTh 49TO ecTb NpEenATCTRHSA

. EOHen eCaH -

KOMeW HHKAA

[lyTHHK.NOBEpHYTLCA Ha Samaj

[MytHux.marath A0 ynopa

KoHeR BporpaMmul
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nporpaMMa npoxox HOAOCH NPERATCTRHA C NOACYETOM ILJIOINARH
« AaHo : | [TyTuuk y sanmagsero kpaf B psAfay Haj INOJOCOfi
. | npenstTeTBHi

moayants: | [lytHHR y samajuoro xpas B paALy noa NoOJocof

. | apenarcrsufl, B cyeTanke “niomans” BoproBoro
. | BuYHCIHTenss — nuOmAAL HPensATCTBUE B NpOfjzeHHOM
. | nomoce

« mm————
+ MpOXOA MOJOCH NPENATCTBHH C MONCIETOM ee BHCOTH

« yr: | Ilytank y sanagdoro Kpas MOj 1OJOCOH TMpensTcTBui,
. | B cueTunke “BHCOTAY — BLICOTA MOJOCH

+ IlyTuuk. NOBepHYTHCS Ma BOCTOK

. BB. mHpHHa yCT4HOBHTb B HYJb

« ecxm [lytHHK. cneBa 3aHsTO

«. TO .

. . DB. mHpWHA yBeAMUMTH HA €AUHHLY

« KOBeR ecAH

+ DHEJ )

« « HHB: | B cueTuHKe “mHpHHA” — CyMMapHasi IUHDHHA NpensaTCTBHMA
.. | B mpofineHHofi Jactu mosocH (BKMIOUA KAETKY Haj

. | TlyTHuKOM)

« « noka IlyrHuR. Brepenu cBOGOZHO

+ + BHNOJHATS

« « [IlyTHEK caenars miar

« » e¢cau IlyTHUK, c/leBa saHaTo TO

« + o BB. mupHHa yBeauuHTh HA €NUHHLY

e+ KOHEL €CJH

. KOHel HHKJAa

» yr8: | Ilytnuk y BocTOuMOro Kpas moj NOJoCOf mpemsaTcCTBHH,
. | B cuetunke “mupuHa” — cyMMapHas IEPHHA BcexX

. | mpenarcruit B moJoce

. BB. nnomaae ycTaHOBHTH B HYJb

BB. miomanae yBeqMYHTh HA NPOM3BEJCHHE WIMPHHH HA BHCOTY -
» IlyTHHK. NOBepHYThCs Ha 3amajg

- Oymsuk. marate Bo ymopa

EOHEN, NPOrpaMMul -

NporpaMMa NpOXOA MNOJIOCH NpeNsTCTBHA € MOACUCTOM €€ BHICOTH

. RaHO : | Myruux y 3anmaadoro Kpas Haj NOJAOCOH NpendarcTBuid
» noxysats: | [lyTHuk y 3anagmoro kpas nopx modocoit npenstcTbufl,
. |B cuerunke “BrICOTA” — BHCOTA NOJOCH

« BB. Buicota ycraHOBUTH B HyJb
. IlyTanxk, posepuyTsea Ha ior
+ BoiGop ' *
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. . npH [yTHHK, Buepenu 3aHATO =~ |y samagHOro Kpas NpensTCTBHE
- TlyTHuK. NOBEPHYTbCA HAa BOCTOK

.o nuka noka ITyTHER. cnpaBa saHsTO |

.o . BHnoausats [IyTHEK. cpenaTe war

oo EoHel BBKaa

.o IlyTHuK. noBepHyTbefl Ha IOT

. IlyTHER. caenaath wWwar

.o UK

. . HHB! |B cYerdunKe ”“BhiCcOTa” — BbICOTA npofigcHHORA
.o . | yacTH mpensTeTBHA (K/JETKA IpaBee

. . | Hyrauka npofineusofi He cumraercs)

.o . noka IlyTtHHR. cnpaBa s3aHATO

. . BHOOJHATH

.o + [IlyThuk. cxesnate mar

. . DBB. BhicoTa yBeJHuUMTb Ha eIHHHLY

.o KoOHen HHEJa

. . npa IlyrHuk. Bmepenu cBOGOAHO =~ |y samagHoro kpas CBOGOLHO
. ITytHuK. cperath mar

. ITyTHHK. nOBEpHYTHLCA HAa BOCTOK

.o [MyTuuk, marate A0 ymnopa

.o IlyTHHK. noBepHYThCS Ha IO

.o LHRA

.o . MHB! | B cueTuHke ”BnicoTa” — BhicoTa mpofAenuod
.o . |uacTH mpemsTeTBEs (KAeTKa Jesee
.. . | [lyTHuRa npofineHHOR He caMTAETCH)
. . noka [lyTHuk. cieBa sausaTo

.. . BHINOJXHATD

. « Ilytumk. caenatr war

. . DBB. Bhicota yBequuuTh Ha eZHHHLY

. KoHeln BHEJA

. koHel BHGopa

«» [lyTuuk. noBepHyThCesl Ha samaj

» [lyTuuk. marate Ko ymopa

EOHel NpPOrpaMMil

KOHEI, HCIONHATEM |rm rm oo o o e e i e o o e
HanoMuuM, 4To MHHYCH nepel MMEHAMH NPOrpaMM <«passefKa psjia

wxuee IlyTHHKa» u «HpoXOA MOJOCH NPendTCTBUR c MOACTETOM ee B~

COTHI» B omMcartede HcrnodHMTeas «OG6paGOTIHK HOJMOC» O3HAYAIOT, 9TO

BTH MNPOTPAMMHE ABJAIOTCH JIOKAJBHLIMH: OHH He BXOZAT B CHCTeMY

BpEANHCAHHUA, MOSABHIMCh KAK pemexHs KAKHX-TO NOA3aJad H He MOryT

OLiTL HCIONB30BAHM BHE HCTIOAHHTENA «OOpaGOTIHK -NOAOCH,

3A0AYH U YIIPAKHEHMA

Monudunupys pemende sajau <mOACYET NJCIALH BCEX npenm
CTBUii», MOJYYHTE PElICHHE (JEAYIOLMX 3afay,
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1. Yucno (mepumerp) BCeX UPENATCTBHH.

2. Yucao (mepuMetp, IJONIaRD) NMPENSATCTBHA He Y BOCTOYHOrO Kpas.

3. Yucno (mepumerp, IVIOWAAb) NPensITCTBHE, He NpH/IEraiONHX
K CTEHaM KBaApaHTa.

4. Yucno (mepumerp, MACIAAb) NPENATCTBHH, MPHJICTAIONIMX K CTes
HaM KBajpaHra. :

5. Upcno  (nmepuMerp, mIOMIAfh) HBAAPATHHX INPENATCTBHA.

6. Uucno (nmepumerp, IJIOMIaAb) HPENSTCTBHA, Y KOTOPHX INHPHHA
6oJibliie BHICOTHL

7. Yacno (mepuMerp, IsOmaAp) OpemsiTCTBHE pasMepoM B OAHY
kaeTky (1x1).

8. Yucao (mepumerp, Ivomiafb) NpENATCTBHA pasMepoM 2#2,

9—16. Pemnte sanayu 1—8, HO He AJIA NpeNsTCTBHA, a AJIA mpo-
XOJ0B.

17. Y3BectHO, 4TO B KBajJDauWTeé HECKOJbKO HPAMOYTOJBHBIX Mpe-
nATCTBYE, KOTOpHle NPHJCraloT M I10KHOH CTeHe KBaJpaHTa H He RpH-
JeraloT K ApYTHM CTéHaM H Apyr H Apyry. Hanmmure mporpammy, Ko-
TOpass HAXOAMT MAKCHMAJIbHYIO BbICOTY MNpPENATCTBHH H YHCJIO NpensT-
CTBHA MAKCHMAJbHOH BBHICOTHI.

6. OGbexTH, NapaMeTpH, THNH, CXeMa BWUHCHACHUA

HUBapHAHTHON (YHKUHE

MH yxe roBOPWJH, YTO HCHNOJHHTEIH MOTYT HMETb IAMATD (ra0+
GanpHble OOBEKTH), a NpEANHCAHHS HCHOJHHTeJAeH MOryT MMeTb BXOA-
Hbe ¥ BHXOAHMWe napaMerpu. C TeX NOp, OAHAKO, HAMA TOYKA 3PEHHS
Ha HCIOJHHTENEH HECKOJNLKO H3MEHHJach! KPOME <«XKe/Je3HHX» GasoBbIX
ucrojuuTenelt npose Pesunka merasya OHBAaIOT, KAK Mb TeNepb 3HaeM,
H HCHOJHUTENM, pEeaJM3sOBAHHEC NPOrPaMMHO, HANpHMED T4KHe, Kak
Pesuux cuta uan O6paboTiuK psjoB. EcTecTBeHHO, BCTaeT BONIPOC: eCHIR
MB PeasH3yeM HCNOJHMTENS NpPOrpaMMHO, KaK ONHCATh €ro raobGanbHbie
00BeKTH, NapaMeTPH €ro NPeANHCAHHH, KAK C HHMH ONEPHPOBATH H UTO
BooGie B 9TOM CAydae 8HAYHT ¢JOBO naMsth? OTBETY Ha STOT BOIPOC
B OCHOBHOM H NOCBsLIeH HACTOALHI paspeln.

O6bexti. Byiem cunrtaTh, ¥TO HALNM NPOrPaMMH NO-TIPEKHEMY Bbis
HOJMHSIeT rHNOTeTHUECKHA YHUBepcasbHuil Bunoinutess (YB). VB, He-
€oMHeHHO, o6Jajnaer savyaTKaMH HHTEJJICKTA — BO BCSIKOM CJlyuae OH
NOHHMAET YNpapJsionide KOHCTPYKUHH H COOTBETCTBYIOIHM ©6pasoM Bbl-
nosusier ux. YB 061ajaer u NaMATHIO — yXKe NPH BLISOBAX NOANpOrpaMM
eMy NpUXOJMTCS 3alOMHMHAThL, KaKasg NPOrpaMMa INPHOCTAHOBJCHA H @
KaKoro Mecra ee HAaj0 NpPOJAONKHTh MNOCJHe TOrO, KaK mNOABpOrpaMma
Gyaer NONHOCTbIO BulmosHeHa. Ilamsats YB MOXHO, OJHAKO, SajeiieTBo-
BaTh W ABHO AJA XPaHEHHs, WSMeHEHuA UM nOJAydeHHs Jololt apyrod
nH(opManuu. B pasHWX 4acTax naMatH YB H B pasHOe BpeMs MOXHO
XpaHHTh pasHyio uupopmanumio. OTienbHYl dacTe naMatdH YB Mu &
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Gyiem HaawBate 06%eKTOM, a uudopManuio, KOTOpas B AARHMA Mo-
MEHT B 5TON YACTH XPAHHTCSH, — COCTORHUCM HAH SHGYeruem OGBEKTA.
Oas Toro uTo6M B NpOrpaMMe MOXKHO OblIO yKa3aTb, KaKOA HMEHHO
00beKT M HMEeM B BHAY, 00beKTaM JAAIOTCH uMeHd, TO3BOJSIOIIHE OT-
AHYHTH HX Apyr ot apyra. Eme oAHOR xapakTepHcTdHKOH o0BbekTa fB-
nsercs Ttun HA(QOpMAIHH, KoTopas XpaHHTcs B 00bekre. Hampumep,
XpaHHTC JAu B o6bekre HH(popManus THma pHa/mer, Oyksa pyccKoro
ajgbasuTa UK neficTBHTE/bHOE YHCIO.

MoOXHO MpefcTaBIATs cebe MaMaTh YB B BHAE JOCKH, a OObeKTH B BHAE Ops-
MOYTO/MLHHKOB, KOTOpHE OIPAaHHYKHBAIOT YaCTH AOCKH H BUYTPH KOTODHX 3amHCH-
BaeTCs HyXHasi HEQOPMAlHA, HampuMep:

2.718281

HmMena 06DBEKTOB HajMHCHBAIOTCH CBEPXY npaMoyroibHukos. Cocrosnme 06b-
eKTa— 3T0 TO, UTO 3aNKECaHo BHYTPH HPSMOYroJbHHKa. MlaMeHeHHe cOCTOSHMA O3Ma-
qaeT CTHpaHue cTapoit uHGOpMalMH M 3aMHCh HOBOH.

HmMera, KoTophie Rai0TCA 0GbeKTaM, Ha caMoM jesie MO3BOJAIOT Pa3qAYaTh
06beKTH JINIE 8HYTPU 03HOH npozpammes. B pasHHX MporpaMMax HMeHa, BooGuie
YOBODA, MOTYT H cOBNaxaTh., [103TOMy npaBsnibuee CUHTaTh, 9TO, HAYaB BHIMOJIHATH
KaKyio~To mporpamMmy, YB pHcyer Al 3TOR NMPorpaMMHEl Ha AOCKe Gonbuiol mpsiMos
YrO/ABHHUK, a y:Ke BHYTDPH Hero pHCYeT OTAeNibHbie 0GBEKTH!

nporpamma A nporpaMma B
X X
1
| I_
Y z

Ilo oKOHYaWHM BHIOJHNEHHS TpOrpaMMm ¥B cTmpaer ¢ JOCKH BeCh €e HPEMOYFOJbe
HHK Co BceMH 06beKTaMH BHyTpH. TaKHM 06pa30M, 0GBRKT X nporpaMMul A H 06BeKT
X nporpaMMul B-—3To, BooGHie FoBODPS, ABa Pa3HBIX 00DBEKTa, HHKaK MeXay coBoik
He CBA3aHHBIX.

AHanoruvAsIM o6pasoM YB 3asofHT 061acTb MaMATH (¢Gonbuiod OpAMOYrofib-
BHK») 1 DPH Hauaje paGoTH ¢ peajH30BAHHHIM NPOTPAMMHO HCIOMHHTEJeM:

ucnoaunteas U

P
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B 4€N0M, TAKHM 06pasoM, «A0Cka» YB B KaxAull MoMeHT BpeMens paaGura
Ha GoJbllne NPAMOYIOABHHKH HCIOJHHTENEH M NporpaMm, KOTOpHe PaabHTH YyKe
Ha OTAEJIbHHE 00BeKTH. TEKCTH NporpaMM OGHIYHO TAKKe SaNMHCHBAIOTCHA HE HA OT-
AeNbHUIX JHMCTKAxX, a ma 5ToH €A0CKe». B mpolecce BunoaxeHus YB paGoTaer TOAbKO
¢ AocKoli —4nTaeT NPorpaMMH; NoMeuaeT, IZe KaKasi nporpaMma IpHOCTaHORBJIEHA:
SaBOAMT H CTHDaeT NPAMOYTOJbHHKH 0GBEKTOB, NPOI'DAMM H HCHNOJHHTeNeH; MEHAET
COAEPMUMOE MPAMOYIOJbHHKOB-06BEKTOB # T. .

OG6GbekTH, pACHOJOXKEHHHE BHYTPH IPSAMOYrOJbHHKAa MNPOrpaMMH,
Da3HBalOTCsl AOKQAbHbIMU O00BEKTAMU NPOZPAMMbL, a pacnoJioXKeHHble
BHYTPH IpSMOYTOJbHHKAa MHCIOJHUTENSA — esofanbroimy o6vekTaMu UC-
NOAHUTEAR.

IlopuepkHeM, uTo uUMA JOKaJbHOro 06beKTa IPOrpaMMhEl MOXHO HC-
MO/Mb30BATh TOJbKO B AaHHOA mporpaMMe (TO Xe HMs B ApYyroi mpo-
rpaMMe 03HAYaeT COBEpLIEHHO Apyrofi 0GbeKT) H 9YTO JOKaJbHHE 06bek-
THl NPOrpaMMbl BOSHHKAI0T B MOMEHT HAa9aJia BbINOJHEHHS NPOrpaMmH
A HCYe3alT, KOrha BuINONHEHHe NpOrpaMMbl 3sakaHuHBaercs. [lpo sTh
CBOMACTBA JIOKAJbHBIX OGDBEKTOB NMPHHSITO [OBOPHTDb, UTO AOKGAbHBIE 00~
eKTbl Npozpammbl AOKAAUSOBAHbL 8 NpOSPaMme KaK no TeKCTy, Tax U
no épemeHu CYWECTE08AHUS.

COOTBETCTBEHHO 2400a/bHble 00%eKTbl UCNOAHUTEeAR AOKQAU308QHbL
8 UChOAHUTeAe KaK NO TEeKCTY, TQK 4 No 8pemenu cyujecrsosanus. Jlo-
K4JH3aUHS 0 TeKCTY O3HAuaeT, 4To HMs riaobasbHore OGBEKTa HCNOJ-
HATENS] MOXKHO HCHOJIb30BaTh TOJNBKO B TEKCTE MAAHHOrO HCIOJHHTENA
(oT cia0Ba HcnoMMHTENb AC CJIOB KOHel HCHOMHHTEA) — TO Xe HMA
B ApYroM HCHOJIHATENE O3HAYAET COBEPIICHHO ApYyroil oObekT. JIokaJu-
8alus MO BPeMEHH CYMIECTBOBAHMS 0O3HAUaeT, 4To rjioGajbHble 00BEKTH
HCNIOJIHHTENsT BOSHHKAIOT B MOMEHT Hayajga paGotbl C HHM (mpeAmH-
CaHHe «HauaTh PaGOTy») M MCU€3AIOT MOCJe KOHNA (NpEANHCAHHE KOH-
uHTb paGoTy»),

3aMeuanne, OnucanHe 06bEKTOB B TEPMHHAX JOCKH U NPAMOYTroJbHHKOB
He GoJsee, YeM Moiedb. Tlo CyTH Aena Hac HHTepecylOT QOpMBI 3aMHCH NpOrpaMM H
CMBICH 3THX GOpM, T. €. TO, 9UTO NDPOHCXOAMT HPH HX Buimonuenud. Kak srto npo-
HCXOZHT, HE OUeMb BaXKHO. Mnl MoxeM, HanmprMep, CUHTATh, 4T0 ¥YB cHagaja unraer
NporpaMMy UeJHKOM, & IOTOM <«O6epeT B pPyKH HHCTDYMEHTH» H H3roTamJjHBaer
YCTPOHACTBO ¢ KHONKOH (HJAM KHONKaMu), NpH HA)KATHH HAZ KOTOPYIO CHCTEMa pbiua-~
rOB HJIHM 3JeKTPOHHWX CXeM NPOH3BOAHT TpebyeMue AelicTeusl (B 4aCTHOCTH, B HyX-
HOR NOC/ENOoBATENLHOCTH HAXKUMAeT Ha KHONKH G6a3oBHX HcHoaHurtedelt). Tak:um
06pasoM, K MOAEJH ¢ AocKOH HY)KHO OTHOCHTHCA JIMMb KaK K OZHOMY H3 BO3MOM-
HHIX ONHCABHA ceMauThKH QOPM SaNHCH MPOTPAMM, a HE KaK K OOBEKTHBHOH peabs
HOCTH.

Jlokanbune o6beKTH nporpamm. PaccMoTpHM mpocTefuiHi mpHMep,
Iycts TpeGyercss HanmcaTs MporpaMmy, Kotopas ¢ nomombio CTekoBoro
KaJbKyJsTOpa BLIYHCASAET NpousBefeHue gncea ot 1 mo 10:

nporpaMma npOuU3BeAcCHHE
\» Adso H
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. noayunts: |Ha Ta6no CTeKOBOro Ka/ibKy/aATopa NPOHM3BEACHHE
. junceax or 1 mo 10

. OOBeETH :

. N @ qucao

0 o — o

o N =1

. CK. po6Gaeurb (1) B crex

+ NEEX

. . HHB: |B BeplIHAe CTeKa KaJbKyJATOPa HAXOZMTCH
. e | nponseenenne unceax or 1 mo N

« o moka N#10

. .+ BHOOJHATD

. « N. yseauunts na 1

. .« CK. go6asurs (N) B cTex

+ . CK. yMHOXHTD

. KOHEN IHEJA

. yTB: | B BeplIHHE CTeKa KaJbKyJATOPa HAXOJAUTCS
. | npounssenenne wucea or L go N u N=10
. CK. nokasaTp pesyabTar

Konen, nporpaMMe

3anuch «o6nekTor: N: wncne» o3uadaer, 4ro B nporpamme Oyaer
HCUO/Ib30BAaThCA JIOKAJAbAL o6bekT ¢ HmedAeM N THna 9Hcao (1. e.
BHYTpb <«mpsaMoyroibAinka» N Gynyr sanuchBarbcsl uncaa). B rawane
BLIIONHEHHA 3TOHA mporpaMMut YB «Hapucyer Goibuiodi mpAMOYToJIbHHK?
ANl 3TOR TporpaMMH, a BHYTpPH Hero— o6bekT ¢ uMeneM N. Kpome
TOr0, OH 3aNOMHHT, 4T0 N — 3T0 00BeKT THNa YHCJO.

Crpoka <N := l» osHauaer, uro of6bekT N Hajo yCTanoOBHTb B
cocrogHue | (T. e. B npaMoyroabHHk ¢ HMeneM N Hajo sanmcaTe
smcno 1), Ilo mcropuueckHm npHuHAAM TaKas YCTAaHOBKZ COCTOSHHS
(3uauenus1) obGbekTa HasHBAETCHd NPUCSAUBAKUEM, 3HAK = HasHBaeTca
onepayuell npuceausanus, a CTpoka B lejdoM uuTaercs Kak «N mpH-
CBOHTb I».

‘ViMeHa o6BexToB MOXKHO HMCIO/bSOBATh B aPUMMETHYECKHX H JOTH-
WeCKHX BHpaxenAuax, nampumep <«N =% 10». Berperss HmMa oObexra B
supakennd, YB 3amender ero Ha 3HaveAne storo oGbekra (mozoGuo
TOMYV, KAK OB 8aMeHseT Ha 3HaYeHHs HMeAa KOHCTaAT) H TOJbLKO NocAe
STOr0 BHYHC/AAET 3HaueHHe BCErO BLIpAXKeAHS IEIHKOM.

Himena o6nekToB Moryr (GHrypHpoBaThb U B KaueCTBe (PaKTHYECKHUX

‘TapaMeTPOB NpH BH3OBaX npeAnucanuii u nporpamm. Hampumep, npu

smiose «CK.poGaute (N) B crek» B KavecrBe (aKTH4ECKOTO napa-
merpa Gyler HCHoOAb30BaHO 3HayeHue oGnekra N,

KpoMe Toro, uaz ofbexTamu, pachojioXeHHHMH B namatd VB,
MOXHO BHINIONHATD HEKOTOpHie onepauud, Oag o6beKTOB PAsHLIX THNOR

6. OFBEKTH, MAPAMETPHI, THIIH! 81

AaGop omepaumit pasanden. Ckaxed, o0beKTH TANA YHCIO MOXKHO yBe-
JMUMBATL H yMeHbWIaTb, Hanpumep «N.yseamuuts ua I», 3amerum, 4TO
TO e camoe AeHACTBHe MOXKHO Obl10 BHPasHTb U NO-APYromMy —C I1o-
Molpio onepatopa npucsausanma: «N := N+ I».

Onucanue JoKaJgbAOrO 06beKTa NporpaMMl (T. e. 3anuch «0OBEKTH:
N: uucno») ofbyAo MOXHO onyckaTb. YB Bce pasHo saBeieT 00'beKT
¢ umeeM N, Tak Kak 3TO MM BCTpeyaercsd B IporpamMme, a ero THi
mocTapaercsl ONPeAeHTb M3 KOHTeKCTa. 3Has, HampHMep, 4TO B Bb30BE
«CK.no6aBuatb (N) B CTek» napamerp AojKelm OHTb 4HC/IOM, VB cae-
JaeT BHIBOJ, 4TO H o6bekT N HMeeT Tun 4mcao. ECTeCTBEHHO, YTO eCaH
YB o6Hapy:KHUT NPOTHBOpEUH: HJH HE CMOMKET ONPEeAeIHTb THI obbekTa
110 KOHTEKCTY, TO NporpamMma BHIOJHATbCA He Gyner.

TaoGanvunie o0bekTH ncnoauutedefl, [logo6HO TOMY KaK JOKaJbHBIC
o0beKTH NpPOrpaMMbl BOSHHKAIOT B MOMEHT Hauajla BHIMOJMHEHHA IIPO-
rPpaMMBl M HCY€3aI0T, KOrAa BHIOJHEHHE NporpaMMul 3aKaHuHBaeTcs,
raoGanbHble O6bEKTH BOSHEKAWT NPH Hauajie PaGoOTH € HCMOJHHTENEM
M HCYe3a10T nocde KoHIa paGorThl. Vi3MeHss COCTOSAHUA 3THX OGBEeKTOL,
pasHble NPOrpaMMBl WCHOJHMTEAS MOTYT NlepenasaTh HHGOpMALHIO ApYT
Apyry. TnoGaabhble oGbeKTH HCIOAHHTENS ONHCHIBAIOTCA B TOApasjenc
06BeKTH pasfena ONMCAHMA HCIOJHHTeAs (MEXAY CJAOBAMH HCIOAHH-
Teap W Kouen onucauuf), dopma onHcaHHA HHYEM He OTJIAYAELTCA OF
ONHCaHHA JOKAMbHLX OGBEKTOB NPOrpaMM:

dcnoanureas M
. CIIt

« OOBEKTH:
. P, R:uucne

KOHel onucanni

[Mocae Takoro onHcaHHs BO BCEX NMPOrpaMMax JaHHOI'O HCHOJHHTENH
(t. e. B DporpaMMax, PacloJOXKeHHHX MeXAy CIOBAMH KOHeu onucaunit
H Komel, HCMOMHHTENA) MOXKHO HCMOAL30BATH HMeHa P # R maa yxasa-
HMf HA COOTBETCTBYIOIME Tiobaibible OGBEKTH Henoanutend (o6a sTux
o0bekra Gyayr mMerh THN uHcho). Takum o6pasoM, BHYTPH NpOrpaMMu
MOXHO HCHOAb30BATL KaK HMeHa JOKajbHHX OGBEKTOB NaHHOH mnpo-
FPAMME, TaK H HMeHAa IM0GalbHEIX 0GbeKTOB TOrO HCHONHHTENS, K KO-
TopeMy OTHOCHTCH NporpamMa. EcrecTBeHHO, UTO 3TH HMEHa He MOTYT
COBNAajaTh, T. € HH B OJHOH nNporpamMMe HCHOJHHTENd H HE MOXeEr
6LTh KOKaAbHHX 06BexToB ¢ umeHamu P H R.

Onyckats onuCadHd rA0GanbHHX OGBEKTOB INCHOJHUTENA Henbssu
“€C/H OGbeKT He ONMcaH HU B HCOOAHWTENe, HH B mporpamme, TO OH
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cinTaercd JokaJbHHM, MoxHO, OXHAKO, ONYCTHTb ONACAHHE THNA, Ha-
npHMep HalHcaTbh

00 beKTH!
P,R: ...

B stom caynae VB 6Gymer cuurath o6hekT P # R raofagnHbivH, a
THI NOCTapaeTcH ONpPEeACAHTb NO KOATEKCTY.
Bxoauwe u BLxoguwe mapamerpu mporpamm. PaccMoTpuM mpHMep:

nporpamma cpenats (Bx :t: Z-+) waroe mpamo
« Aano : |Tlytuuk rxe-to B KBajpante

« moxyauth: | [lyTHHk cpenan t waros Brepen
« HEERA t pas

« + BHOONHATD

.  IlyTaEK. cpenaTh mar

+ KoHenm NuEJa -

KOHeN NMpOrpaMMH=

3anuch «(x:%t:Z+4)» B nMeHn NporpaMMH 03HAaYaeT, YT0 0GbeKT
¢ uMeHeM t sBJseTcl BXoaRHM (BX) ¢OpMaJbHHM napamerpom (T. e,
o0neRToM) OporpaMMH u HMeer THN Z-4 (HeOTpHUATeJbHOE efioe),
Ecan B kaxoii-to Apyrodl mporpaMMe HanucaTh «cienaTb {5) Iumaros
IpsIMO», TO NPH BHINOJIHEHHH 3TOTO BLISOBa 0oOGBeKT t nmporpaMmb ()
6yaer umeTs cocrosune 5. Ecin manmcats «cpeqaTs (7) maros npsmo»,l
ro t Oymer uMeTh smawenme 7. Ecnm «cpenats (N) maros npsAMoO», TO
t Oyner mmeTp snaueHue obmexta N. A ecnm «caenats <K + 3) maros
HpAMo», To t GyneT mMeTb sHayemHe BHpakenns K+ 3 (sto sHauenue
Gyler Bbuucaeno YB B MomenT BhsoBa). AmanmoruuHo B nporpaMmes

nOporpaMMa HATH A0 NpenaATcTBuf (BHX : paccrosude : Z-+)

. Aauo : |IyTunk rae-to B KBagpaute

. moayuuth: |[lyTnuk mpowarajg npaMO A0 ynopa, B BHXOLHOM

. | o6bekTe — uneno caenanunx ITyrukoM maros

. | (paccrosinne g0 mpensTCTBH)

. paccroauue ;=0 A (s%)
. UEEA

+ «. yTB: | paccronnue = uucao chenananx IlyTHHKoM maros
. » moka I[lyTHuk. Bmepenn csoGoauo

« + BHIOJZHATH

« « IllytHuk. caenaty mar

‘s « paccTosHHe, yBEAHYHTh HA 1

o KOHell HHEaa

OHER NPOTPAMMBI
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ganuch «(BHX : paccroafue : Z-+)» osuauaer, uyro o6beKT C HMeHeM
«pacCTosfie» SABNAETCH BHXOAHHM (OPMAJLHLIM TapaMeTpoM {o0nek-
TOM) npOrpaMMH H Hmeer THR Z-+ (HeoTpauaresvHoe uedoe). Eciu
Tenmeph HANHCATL «HATH Ao npensarcTsda (BuX:K)», 10 nocie BH-
NOJIHEHHS 3TOrO BH3OBa B oO6bekre K Gymer wncio chenannnx IlyThu-
KoM warop {paccrosinue A0 mpendarcrsud). EcaH «uATH 10 NpenaTCTBUS
¢Bux:M:Z+)», 10 uwhcao wmarop IlyTHHKa okaxerca B ofbexTe M
HT IL

O6paTute BHHMAaHHe, YTO AAf NOBHIUEHHA BLIPA3HTENbHOCTH TeK<
cTa B BH30Be MOMHO YKa3aTb, KaVMM HMEHHO HBJSETCAd napaMerp
(BXOLHBIM, BHIXOAHHM, BXOJHO-BHXOAHBIM), a TaKXe YKa3atb ero
THIL.

BxoAHO-BHXOJHHe (popMaibHbie NapamMerpH coueraior B cefe CBOH-
CTBA M BXOLHHX, H BHXOAMHX: B MOMEHT HauaJa BHIOJHEHHS NPO-
rpaMMH BXOJHO-BHXoAHORA GOpMaJbAHA napaMerp HMeer 3HadenHe Co-
OTBETCTBYIOILETO (AKTHYECKOro NapaMeTPpa, YKasaHHOTO B BH3OBE, &
IOCJe OKOHuAHHA BHINOJHEHHA [porpaMMH QakrHueckuii Hapamerp
HMeeT 3HaueHHe, nojyvenHoe B mporpamme. Ecrecrerino, 4To BHpaxe-
HHe B KaueCTBe ()AKTHYECKOTo BHIXOJHOFO HAH BXOAHO-BHIXOAHOrO Ma-
paMeTpa yKasaTh HeJb3dl.

[Mapamerpn nporpamMm He cayuafino HasupaiwoTca «bOpMaJbHLIMHY,
Mo cyrn nena, oHH ABAAIOTCA He OGBeKTaMH, a o6o3HawenHAMH AJd
COOTBETCTBYIOILHX (PAaKTHYeCKHX NapaMerpos, YKasaHHHX B BH30BE.
B nporpamme (), Hanpumep, oGbekT t He cospaercd («mpAMOYIOJBHHK?
ana t Boofme me pHcyercsi) — YB npsimo Hcnodn3yer 3Havenue (ak-
tuueckoro mapamerpa (5, 7, N, K+ 3). AHajiorH4s0 0pH BHNOJHEHHH
BHI30BA «HATH O TpenaTcTsHs (BuX :M :Z+4)» YB re cospaer o6bexs
Ta <paccTodfiHe» B NporpaMme (ss), a mpsmo paGoraeT ¢ oGnekrom M
(BMecTo «paccrosnme :=0», Hanpaep, sumoanseT «M:= O»). Vimen-
HO NOSTOMY <pacCTofHHe» Ha3WmaeTcd (OPMANBHEM, a M — dpaxThve-
CKHM IapaMeTpoM NPOTrpaMMHL.

Ecae napaMerp sABjsiercd BXOKHHM, TO 3TO 3HA4HT, 9r0 ero 3Ha-
YeHHe HCIOJb3YeTcsl B NpOrpaMMe, HO He MEHAETCH B DPesyJbTaTe ee
BHNOAYEHA. [[pyrAMu cJoBaMHE, SHAYCHHA BXOJAHOrO NApaMerpa Jo H
nocHe BHIUOMHEHHS NpPOrpaMMH AOIMKHH coBnanath, ECAE mnapamerp
BHXOHUOM, TO B pe3yibTaTe BHNOJAAGHHA HPOTPAMMH €ro sHayexwe Mo-
WeT OHWTh HSMEHEHO, OAHAKO HAYaNbHOE (meped BHIOMHEHHEM 0pO-
rpaMmbl) SHavehye oObeKTa HeCyieCTBeHHO H B OpOrpaMme He HC<
noas3yerc. Ecin mapamerp BXoAHO-BHXOABOH, TO 3To 3HA4HT, 4TO €0
Haga/bHOE 3uageHHe MoXeT GLITh HCHOML3OBAHO B MpOrpaMMe, a B pes
3yAbTaTe BHIONHEHHA 3T0 3HAUCHHE MOXET H3MEHHIBCA.

Haxouen, 3aMeTHM, 4TO HMeEa (OPMAAbHHX mapamerpos, Kak A
HMEHa JOKaJbUHX OODBEKTOB BpPOTrpaMMEL, JOK3JH3OBAHH B TeKCTe
nporpaMmbl, B kadecrne o603HaweHHii KOMKDETHHX (PRKTHUECKHX
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napaMerpos ¢GopMmajbHble napaMerpnl JefCTBYIOT OT MOMEHTa BH30Ba
nporpaMmbl (Hauajia ee BHINOJAEHHS) M X0 OKOHYaHHA €€ BHINOJHEHH:.
B sTOM CMbic/e MOXHO CKasaTh, YTQ, KAK H JOKaJbHHE OOBEKTH, ¢op-
M@aAbHblE NAPAMETPol AOKAAUB08AHLL 8 RPOSPAMME KAK nO TeKCTYy, TaK U
no spemeny CYu{eCcT808aHUA.

Tiporpammbl, peipaGartbiBaloine 3HaueHns. [IporpaMmy (ss), uMer0-
My OAMA BHXOAHOH MmapaMerp, MOXHO 3anucaTh H B BHJe NpPOrpaMMul,
BelpabaThiBalowefi 3HaueHHe:

nporpaMma paccrosune ; Z--

+ JaHo : |ITyTHHK rpe-To B KBajpaHTe

. moayunts: |[TyTHHK nmpomaraj npsaMo [0 ynopa, B OTBETe --
. |ancno caenannnix Ilyrankom maros

. | (paccTosinHe fo NPEeNATCTBHA)

. orBer :=0

. HHRA

« « YyTB : |otBeT =1uHca0 chenaHAHX IlyTHHKOM wAaros
+ . noxa ITyrauk.snepean cBOGOAHO

« o BHOOXHATH

. + [Ilyranx.cpenaTh mar

. . oTBer.yBeauunth Ha 1

. KOHeN UHKJA

KoHeN MporpaMMB

Torna, manucas <M := paccToHHHE», MOXHO NOJYYHTb paccTOSHHE
Jo TpensTCTBHH B o0ObexTe M, a HamucaB «N := paccrosHues, — B
obvekte N. Ilpum BHnoOAReRHH, AanpHMep, omnepaTopa NUPHCBAHBAaHHH
«M := paccroannes YB BHIOJAHHT OporpaMMy <«pacCTOfHHE» H NOJY-
YeHAoOe NPH STOM B OTBETe SHaveHHe NPHCBOHUT oObekTy M.

TIporpaMmul, BHpaGaTHBaiOmHe SHAYerHe, ABIHIOTCA, MO CYTH feda,
bporpaMMaMi ¢ OAMHM BHXOAHHM NapaMeTpoM. 3amHch <nporpaMma
paccrosune : Z-+» MOXHO NOHHMATbL KaK COKpamieuue oT <mporpamMma
paccrosinge (BHX:otser:Z-+4)». OcHopAne OTIHUMA 3aKJAOYAOTCA B
tdopMe ucnoas3osanus: eCAH MPOTPAMMY C OJMHM BHXOJAWBIM NapaMer-
POM HAZO BH3HBATL OTAENBHO, TO NpOrpaMMy, BHPaGaTHBAIOMIYIO 3HA+
4eHHe, MOXHO HCNOAb30BATh HENOCPENCTBEAHO B apH()METHYECKHEX H JIO-
THUECKUX BHPAKEHHIX. B lesioM OcOGEHHOCTH ONHCAHHS M BCHOJB30BA~
AHA MPOrpaMyM, BHPaGaTHBAOMHX SHauYeHHA, HIIIOCTPHpPYIoTcA Taba. 6.1,
BLiGpap M8 aByX npHBeaeBHWX B sTofi Tab/jmMie NyTell HENOJbLIOBAMHA

nporpaMMH TOT, KOTOpPHM HaM Gosblie HpaBHTCH (STO AeNO BKyca),

ML MOXeM COOTBeTCTBEHHO Peaju3oBarh ee JHGO HAK NPOTPAMMY C OX-
HHM BHXOJAHM NapaMeTpoM, nuGo Kak nperpaMmy, BhpalaTHBalomylg
snayenue,
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Ta6auga 6.1

IIporpaMmsl, Mporpammu
pHpaBaTHBaOIiHE 3HATEHHE ¢ OAHHM BHXOAHHM NapaMeTpoM

Onucanne
nporpamma Gi ga/ner | nporpamma G (sHX: ¢: ma/HeT)
Hcnonbsosanne

G (BHX: ycnex)

H TO o
ecan G . ECAH YCHEX TO s

Onucanune

nporpamma F 8x: X): R gporpamma [ ax: X, Bux: Y: R

Hcnonb3oranue
Bi=F (A) F(A, B
F X1, YD
F (X2, Y2»
Z:=(F (XD+F (X2))/2.0 Z:=(Y1+Y2)/2.0

Tonw o6bekroB. [lad 06beKToB pasHbXx THnos YB moxeT BHnoa-
ASTH pastbie Habopu onepauud. Taxum o6pasom,

THD XapaKTepPH3YyeT MHOMECTBO COCTOSHHH, KOTOpHe MOXeT MpH-

AEMaTh OOBEKT, H MHOMECTBO onepanufl, KoTopble HaL HHM JO-

NyCTHMHL.

Hanpumep, cocrodnueM (3HauenneM) O0OBeKTa TANA HHCIO MOKET

6uTh JoGoe AeHCTBHTe/bHOE HHCAO (MHOKECTBO COCTOAHMA — MHOXe-
CTBO AefiCTBHTeAbAbLX uHcen). Hajg sTuM oGbeKTOM AONYCTHMH JioGbie
apHdMeTnYecKHe ONePaUHH H ONEpalHH CPaBHEHHA {npu Hcrnoab30BA-
HHH HMMeHH ofbekra H BHpaXeHudx), a .KpoMe TOro, onepauuu npH-
CcpaMBaHHs, YBeJHYeHHS H yMeHbllefHs Ha HeKOTopyo senunAy (T.e.Ha
amauefHe HexoToporo BHpaxenma) a1 Ap. EcrecTseHo, BO3HMKaer BO-
mpoc: KakHe ellie THMNM, KPOME THNA YHCJIO, MOTYT HMETb 006beKTH
B nporpamMme? OTBeT Ha TOT BONPOC 3BYUHT TakK:
OfbekTh TporpaMMH JauGO MOTYT OHTb HEKOTOPHX MNpexonpene-
JeHALX THNOB (5TH THNH MH cefitac MePeyHCNHM), AHGO NOCTPOCHH
¢ noMomplo CHOocoGOB KORCTPYHPOBaHHA H3 JpPYyrHX 0OBLEKTOB
(nogo6nexron). Ilogo6bekTH B CBOK Ouepefb MOTyT 6uity aAuGo
. NpeflonpefeleHARMH, JHO0 NOCTPOEHL! n3 ronnofoGbekToB H T. M.
B KoHeuHOM cYeTe JioGofi o6bekT Judo 1:iceT Npenonpenesedu bl
THR, A1GO CTPOHTCA H3 OGBEKTOB IMpefolpefe/ciliix THIOB C MO+
MOWIbIO, GHTb MOXET HEeORHOKpATHOrO, NPHMEHEHHf pasdwIbNK
€1ocoGoB KORCTPYHPOBAHHSL. .
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Cnoco6H KOHCTpYHpOBaRHA 0GBEKTOB H THNOB GYAYT H3NOXNEHH B
cnenyomem pasgene, IlpesonpeseneHanMH THDAMH SABJIAIOTCA CaAepylo-
mue:

Q (rafuer),

S (cumBoux),

Z (uenoe),

Z- (weoTpHUATENBHOE LENOE),

R (mefictBuTeIDHOE MHCHO WIH MPOCTO YHCJ0).

Suaukn Q, S, Z, Z+, R ¥ cjoBa B ckoGKax SBJAIOTCH CHHOHHMa-
MH, T, € 3amHCh «00DbekTH : N :4HeJo» SKBABAJIEATHA 3aNHCH «OODBEKs
7ot : N : R». Takum oGpasoM, cyliecTBYeT BCero msTh HPeAONpefe/eHHbX
runos. Onuwem HX.

Muoxecrso snauenust paa1 kaxporo #s tunos Z, Z-+, R sAcHo cae-
AyeT u3 HasBauua thna. OGbexT THNa Aa/Her MOXer NPHHHMATb JHIIb
OIfi0 H3 ABYX 3Hauenuii — muGo pa, nuGo Her. SuaueHHeM oGbexTa THNa
CHMBOJ siBAsieTcd cHMBoua: nubo 6ykBa, mubo uHdpa, au6o cnenAaIbHbA
snauok {(manpumep, "+, “—”, "&”, "=", “&€” u 1. n.). Cywecrnyer
TakXKe cHMBoa ” “, KOTOpHil HasHBaercss MpoGeloM H HCHOJb3yeTcH
Al pasfelieHHs CJOB B NOCHELOBATE/IbHOCTH CHMBOJIOB. MHOXKeCTBO
Pas/IHYHBIX CHMBOJIOB COACPXKHT Bcero 256 sieMEHTOB H HeKOTOpHM 006-
pasom ynopsAnoueHo. DTOT NOPAAOK COXPaHAeT MOPAXOK GYkB B anda-
BHTE (I/all<llbf1<llcll) H ﬂopﬂAOK uuq)p (lloll<lllll<ll2ll)'

O6bekr moGoro THNa MoOXeT HMeTbh 3Hauende Heonmp (T. e. GHTL
ReonpeAeneAdbiM). B MAoxecTBo sHaweHuit moGoro yHnopsAaoYeHHOro
runa (S, Z, Z+, R) BxopAT, KpoMe TOTO, JBA H/eAJIbHEIX 3HAUEHHs — o0
H 400, KOTOpHe MOI'YT HCHOJb30BATLCA TONLKO B oONepaTope NDHACBaH-
BaHPA W B ONEPAIHAX CpaBHEeRHI.

Onepaunn. Hap ofbexramu oGoro mpefonpeAeNeHHOTO THINA KO-
NYCTHMB ONepalfy OPHCBaHBaHMA (i=), CPaBHEHHS HA PABEHCTBO (==)
B HepaBercrBo {%%). Ecam rtsn ynopspouennnit (S, Z, Z-+, R), To
JIONYCTAMH TaKXe CDaBReHHs Ha <<, <T, >>, =>., B omepauuax cpass
HeHud AJ YNOPANOYEHAHX THNOB AapiAAy ¢ OOLITHHMH MOTYT y4acTBO-
BaTh M MAeaJbHbie 3HAUEHHA —oo H 00, 3HaueHHe HEOMP MOKeT yua-
CTBOBAaTb TONLKO B ONEPANMAX NPHCBAHBARMUS, CPAaBHEHHS Ha PaBeHCTBO
H HepaBeHCTHO. '

O0beKkTH W pasiuuAble QYHKIMH OT HHX MOTYT BXOXHTb B apud-
METHYeCKHe H JIOTHUeCKHe BHpaXeHHs, KOTOPHE NOAYMAAIOTCH obme-
‘MPUBATHM NpPABHAAM 3amucH. B uBCR0 ¢YHKUHA BXOAAT MaKCHMYM,
MMHHMYM, OCTaTOK, 3HaK, MOAYJ b (a6cosioTHas BeauumsAa) M ApP. (CM.
npanoxenne 1). Tlpm samucn apuOMeTHYeCKHX BHpaXeHHA 3HaK —
O3MauaeT BHUHTaRHe, -+ — CHOMeHHe, &-— yMHOXeHHe, /—Aenexme H
#» — BO3BeJleHHe B CTeleHb. - :

Ecan B oneparope npucsanBanus caepa CTOHT HMA o0bekta Tung Z
BARE Z+4, a B pe3ynbTaTe BHYHC/eHH] SHAUCHHA BHpPaXKeHnds B npasod
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yacTd HONYYHJIOCh Helesioe YHCJO, TO NPHCBAHBAETCH KeAan 4ACTb MO+
JAyd9enHoro sfauenns. [Ipn DONHTKe NPHCBOMTH 0GBeKTy THna Z-+ OTPHs
rareJpbHoe YMCJIO TPOHCXORHT OTKAS.

Haxouen, umeerca HeKoTOpoe KOJHYeCTBO APYFAX onepauufl, Hampus
Mep OnNepalHd YBENHYHTh HA M YMeHbIIHTb HA [ YHCIOBHIX THIOB,
ONepanud CAeRyIOWH U npenuaymuit AN YIOPAJOUEHHHX JNHCKPETHHX
THNOB H T. 1. MK 6yAeM BBOAMTL HX NO Mepe HaXoGHOCTH.

Ilycte ecTh 06BEKTH:

qa:Q

s:8

n:Z4-

2,A,B,C,D:Z

r:R ,

TpuBeseM HecKoJbKO NPHMepOB (parMeHTOB HPOrpaMM C HCHOMB30Ba:
HHEM STHX 0OBEKTOB, apH(MeTHUeCKAX H JIOIHYECKHX BHpaKeHHil

q := HeT
s : =— /Iall
n:=0

7 1=— 137
r-=2 71828

=(n=3 nan r=2)

ec:m 8§=="" 4 He q TO ...
ecan "a" s << 2" unu
IIOII<8 <//9// TO ...
KHKJI MokKa S¥” 7 BHOOAHATD ...
A=
B 1==— 49

=(A +5)/15—
ecnn A+B<4tC—1 D to
D := MakcumyM (A, B) + uacruoe (B + 3, C)

OnHcanna THnos. Kak MH BHJE/H, THI JIOKANbAHX H I0GAJbHHX
00beKTOB MOMKHO YKasaTh B pasfesie o0BEKTH, Paclo/oKeHHOM COOT<
BEeTCTBEHHO B NPOrpaMMe WJIH B HCIOJAHTE/e, B 3AroJIOBKe NPOTPaMMH
MOXHO yKasaTb THI (OPMaJbHHX, 2 B BE30BE — THN (AKTHYECKHX Na<
pamérpoB. Omdcaude THOA BCIOAY MOXHO oONycKaTh, Toraa Tum Gyxew
omnpesxeneH N0 KOHTEKCTY.

Kpome sToro, THR J06oro ofbeKTa MOXKHO YKa3aTh B JaHO/MOMy+
YdTh WiH B yTBepXKIeund. Ilporpammy (*+), HanpuMep, MOXHAO 3allH«
catb B BHAEY
nporpaMMa KATH AO DpPEnsTCTBHA (BHIX : paccTOsIHHE)

. A2HO ¢ |IlyTauk rpe-To B KBajpaHTte -
. NOJAyYATH:: paccTosiHHe: Z-- |paccrofHue A0 NPEeNATCTBHS
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. | (uncao cpeaannnx [yTAEkoM waros npamo)
. | IlyTHuk npomaraa npsMoO Ao ynopa

. paccrosiiue ;=0

. IHKJA

. . yTB : |paccrosuye = uHc/IO cAeiaHAHX IlyTARKOM waros
. . moka IlyTuuk.snepean csoGogHo

. .« BHOOJHATH

. o [Ilyrnuk.cpenaTh mar

. . paccrosHue.yBeJHYHTh HA 1

. KoMel IHKJA

KoHeu nporpaMmu

Takum ofpasom, Ha 3amuchb «paccToinue: Z--» MOXHO CMOTpeTb
KaK Ha yTBepxkjeHHe o THNe obbekra. Takux yrBep:KAeHHH, eCTeCTBeH-
f0, MoXer GHITb MHOTO, T. e THN 00BeKTa «pacCTOAHHE» MOXHO yKa-
saTh B B 3aroJioBke NPOrPaMMbl, H B JAHO/NOJYYHTH, H B YTBepxKje-
HHSIX BHYTPH TporpaMMb. ¥YB JHIb KOATPOMHPYET HeNpPOTHBOPEYHBOCTH
TaKHX ONHCAMHMil M HMX CQOTBETCTBHE HCIO/b3OBaHUIO of6bekra (HampH-
Mep, H3 CTPOKH <«pacCToshde:= 0» cJeayeT, 4YTO &DACCTOSHHE» —
o0bexT uHC/MOBOrO THNAa). XOTA ONHCAHHMA THOA BCIOAY MOXHO oONy-
CKaTb, B IpOrpaMMe AONXKHO OHTL AOCTaTOMHO HHGOPMAIMH MJIA ONpe-
JleleHHH THNA MO KOHTEKCTY, NO3TOMY THN KAaKHX-TO 00beKTOB T[e-TO
ONMCHBATL HaZo. MH oGHYAO GyleM ONHCHBAaTh THN TM06adbHHX 00B-
€KTOB HCNOAAMTENd H TUN (opMaJbAHX NapaMeTpoB nporpamMm (B sa-
FOJNIOBKE MJAM B AaHo/noayuuts). HaoGopor, THN JOKaAbHHX OGBEKTOB
BpOrpaMm, KaK NPaBHIO, ONHCHBATLCA He OyAeT.

OnHcaHHA THOOB B JAaHO/NOJNYYHTb, BHISOBAX H YTBePXKICHHAX
ABAMIOTCA KaK KOATEKCTOM, HCXoAsd M3 Koroporo YB Moxer onpege-
JHTb THO OGBEKTa, TAK H CPEJCTBOM KOHTDOJS, YMeHbIIAOIHM BEpOAT-
HocTh omHuOKH B mporpamme. Kpome Toro, ofs Moryr OHTb HCHOJb3O-
BaHbH JJs Toro, 4toGn caenaTb nporpamMmy OGonee NOHATHOA M Jerye
qHTaeMOl.

MpuMeps TporpaMy, HcHONb3YIOMUX 06bEeKTH MpefonpeReNeHHbX
THNOB. :

nporpaMma umnc/o Kopuefl KBagpaTHOro ypasfenHs (8X:P,Q):Z--
. KaHO : P,Q:uncno | koadpduuHeHTH ypaBHeHUA

x#%x 2+ Psx +Q =0
» NOJYYHTH: |4HCAO HefCTBHTE/bHLIX KOPHefl 9TOrO ypaBHeHHs

* D:=PsP — 4xQ

. BbiGOp

. . npu D> 0=-otBer:=2
« « 1npa D=0=-orBer:=1
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. . npu D <O0=orser:=
. KoHell BHOopa
KoHen MporpaMMu

nporpaMma - IEDECTaBHTL UMKAHYECKH BJAeso (BX/BHX :A, B, C: uncio)
. XaHO H
. nonyuuts: | sHaveuus A,B,C uHkAHUECKH CABHHYTH BJCBO

. Ri=

. A:=8B
. B:=C
. C:=R

KoHer IporpamMMn

nporpaMma uucio pasiuunbix (axtA,B,C:uucio): z}-
. naHo : | TpH AeficTBHTEJLHBIX HHCJIA

. IMOJYYATb: | KOJHYECTBO DAsJHYAbIX CpefH HHX

. BHGOD

. . npg A=B=C = omper:i=l|

. . npy A#=Bs£CsA = orser:=3

. . AHave = oTBeT =2

. KoHelu Bufopa

KoHen MporpaMMu

O6parure BuuManme Ha ycaosHe «A = B = C». Dro ycnopne B Go-
Aee paspepAyTofl (OpMe MOXKHO 3alHCATh Tak: «<A=B u B=0C»
Auanornuno <A €& B € C & A» osmanaer <A< BuB+#Cun C 5= A»,
«a < x <bs osHauaeT ca < x U X< bra T L

nporpamMma crapmas uudpa (ex:n0):Z4-
. A2HO : n0: Z+ |meoTpHuaTeNbHOE [eJOe HHCAO
. NodyguTs: | cTapumiylo ugdpy KecATHYHOTO Pasioxends n0

. nuKJ moka n > 10 BHNOJHATE
. . mn:=uenoe (n/10)

. KOHell IHEJIA

. oTBeT =

KoHel] NporpaMMul

Ilpn BHNOAHeHHH STOR MporpaMMu ¢ nl == 3271 obmexT n Oyrer
NoCAeloBATENbHO MPHHEMATL cocroanma 3271, 327, 32, 3. Tlocnennee
suaveAye u OyHAeT NPHCBOSHO OTBETY (1. e. BupaGorano B KayecTse
sHauenns nporpammb), CranmmaprHas QYHKUHA <iejoe» NOAy:aer Le-
JAYI0 HacTh apryMeHTa, B JAHHOM CAyY&e BHpameHus n/10.
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nporpaMMa Ape cTapuHe LHGPH (8X :n0, BHX:cl,c2)

. BAHO : n0:Z+4 | HeoTpunaTeabHOE HENOe THCIO

. noaysarte: cl,c2:Z-+ {Ase crapmue wudpu uucaa nd. Ecau n0
. | onrosnaunoe, To cl mosxno GuTh pasfo 0,

. la c2=n0

. n:=n0 -

. UHKX moka n > 100 BHuaonHATH
. . n;=nenoe (n/10)

. KOHeu uHKJa

. cl:= nenoe (n/10)

. ¢2:= ocrarok (m,10)

KOHel| IPOrPpaMMH

CxeMa BHUHCJEHUS 3HaYeHHs WHBapHauTHO# ¢yHkuuu. B pasp, 4
Gelay omucafb OasucHbie CXeMn 06GpabBoTkn HudopMaufn <«pekypcusa»,
GHTepalHfi» H <NPOEKTHPOBAHWe LMKJA ¢ NOMoULI0 HABapHanTa»r. Ceil-
qac MH TpHBeleM Euie oHy GasHCAYIO CXeMy — CXeMy BHIMHCAEHHS HH-
BapuanTdolt ¢ynxumn, Ilycrs M — Bekotopoe mAoxecrso, F: M —Y —
sajanHas ¢yAkuua #m tpebyercd onpelennTs snavenue F(x0) dyaxusn
F B Herkoropoll Touke x0 = M.

PaccmotpuM mpexmkat P:M—-{xa, wer}, sajaufuidi crexyimum
oGpasowm:

P (x) ==pa <= F (X) serko BHYHC/HTD.

Eesm cymecrsyer mpeoGpasoBanne T:MN\P—M raxoe, uro E
ssanerce T-musapuantHod $ynxnmed (v. e. F(T(x))=Fx} maa mo-
6oro x & M\P), T0 MOXHO HpHMEHHTL MeToR Hrepaumk (pasn. 4) u,
noayuns P(x)= aa, suuHcauts F(x) sMecro F(x0):

:=x0

uuEa noxx ne P (x)

+ BHOOJHATH

. TpHMEHHTb K (X) npeoGpasosamne T

xoueln INHKJIA

ereer =F (%)
Tpaduuecku sTo H3oGpaxeno ma puc. 6.1, rae
J== {x & M: F (x) =F (x0)}

T-uuBapuadtHocTe F obecneiHBaeT NOCTOAHCTBO 8sHadedHd Qyuk-
nue #a tpaekropur {(X&EMix=T(x0), n&Z +}. HMuento 310 1
HO3BONAeT BHUAC/AHTL 3HaueHHe yuknum me B Touke X0, 2 B mOGok
TOUKe X 3TOH TPACKTODHH.

Paccmorpum npumep. Ilyers tpebyerca ompefes#tTh HAHMEHBIIHA
ofmuil AeMMTeNL ABYX wAcen a u b, rae a, be Z+, a+ b > 0. Pac.
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CMOTPHM STy 8ajauy KaK 3ajauy BhHIMHCHEHH: sHadeHHs QyHKUHH
F:M-»Y. Torna M= Z++Z+\{0,0}, 2 Y= N (MHOXecrso Hary-
pasbAbIX WHCel).

Chopmymupyem mnpesukat P, 1. e ondmeM MHOXeCTBO Map
{a,b)e= M, xna koropux HOJl suuncasercs nerko. OuesHAHO, HTO

Puc. 6.1, CxeMa BHYHCHCHHH MHBapPHAHTHOR diyuxunn

ecan a=0, to HOHd(a, b) = b, B, wuaoGopor, ecin b=0, To
HOJI (a, b) = a. TlosTomy nosoXHuM

“P(a,b)=(a=0 nam b=0).

Taknm o6pasom, ecan P(a,b)= na, ro HOL(a,b)=2a +b.

Ocrasoch mpuayMats npeoGpasoamme T, xoTopoe OB COXpausno
HOJIl u «npuGmmkano» k Muoxectsy {x &M: P(x)= ma}. Tak kax
nyxfo coxpanars HOJI, To mocMoTpuM Ha ero CBOHCTBA. Tlockombky

HOJ (a,b) =HOZ (a — b,b)=HO[ (a,b — a),
onpefennm npeoGpasobanme T:MN\P—M creayiomum oGpasom:
. __f{ (a—b, b), ecau az>b>0,
T(a, b)—{ (a,b—a), ecau b>>a>0.
Ouepnigo, uT0 A Jioboro X0 & M cymecTByer n & Z+ TaKoe, uTo
P{x)== za, rae x = T" (x0). Hirtak, pemienne 3aiaye MOXHO SRRUCATH
B BUJE .

nporpamma HOJ (8x:a0,b0:Z+):Z+4-
+ JIaHO :a0+b0>0
. moayunTs: orBer > 0 | orBer = HO/ (a0, b0)

. a:=a0 b: = b0
o HHKA
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. . uue: | HOM (a,b) =HOJ (a0,b0) -

. . noka a>0un b>0

. . BHIOJHATH .
. . BbobGop

.. .noDpgpazb=ai=a—b

e « .HODpgb>a=bi=b-—a

. . KomHenu BuGopa

. KoHel HHKJa

. yra: a=0 wim b=0 |u HOJI (a,b) =HOJI (a0, b0)
. orger:=a-+b

KOHel MPporpaMMb

3AJAYU ¥ YIIPAKHEHHA

B sapavax 1—13 nanmmmnTe nporpaMMbl, KoTopbie HaXoAAT:

1. Ko/nuuecTBo MaKCHMAJIbHEIX uHcea cpepu A, B, C,

2. Koauuecrso pasnux umcea cpenn A, B, C,

3. KosnyectBo uudp B AecATHYAOH 3aNMCH uucaa I

4. KosnyectBo uudp 7 B ASCATHYHORA 3amMCH 4HCIA I

b, Cymmy nudp B meciTHuHOH 3anHCH 4YHC/IA n.

6. Tlepywo undppy ApoGHOA YaCTH NOJIOXKHTENbHOrO YHCAA n.
7. Koauuectso KopHelt GHKBajpaTHoro ypasHenus x4+ Px?+Q =
= 0.

8. KosnuecTBO HedblX 4Hced, YNOBJETBOPSIOMHX HepaBeHCTBY

x4+ Ax+B <0

9. Kosmmyectso ueaslx Touek B kpyre (x —a)?+4-(y—b)?2<<r2

10. Jauny wuntcpsana oTpuuatensuocTH Gyukunn f(X) = makcu-
Mym(a —x, b—2x, x +¢).

11, sin(sin(... sin(x) ...)) — Bcero N pas.

12. asbsasbeasbs ... —Bcero N 3HaK0OB yMHOXKEHHA.

13. Paccroanne OT TOYKH INIOCKOCTH ¢ KoopjiuaaTamu x0, y0 ne

a) kpyra papuycom r > 0 ¢ uentpom B Touke xl, yl;

6) npamoit y = ax+b;

B) oTpesKa c KoHuamu B toukax {ax,.ay) u (bx, by).

14, Hanmuure nporpaMMmy, KOTOpas ompexefiser, mepeceKaioTes Jau
ABa OTpe3Ka Ha NJIOCKOCTH, 3aJaHHble KOODAHAATAMH CBOHX KOHIIOB.

15, C noMolbio cxeMbl BHIYHC/eHHA HHBADHAHTHOR QYAKUMH HANM-
mute nporpammy, Haxoasuylo HOJL AByx uncen na ocHoBe TOKZECTBA
HOI(2x, 2y 4+ 1) = HO(x, 2y +1).

16. C noMompio CxeMbl NPOEKTHPOBAHHA LHKJIA C NOMOWbIO HHBA<
pHaHTA HANMmMTEe NpOrpaMMy, KOTOpas HAXOAMT CyMMy paxa Aas
sin(x) ¢ 3agaHHON TOYHOCTBIO.

17. C nomoupio cxeMpl NPOEKTHPOBAHAS ILHKA C TOMOIIbIO HABAPHAH-
¥a HaNHWUHTE NPOrpaMMy, KOTopas HaxXoAuT n-e uHcno Pubonayum,

7. CNIOCOBBI KOHCTPYHMPOBAHUS THIIOB 93

7. CnocoGbl KOACTPYHPOBAHHS THIOB, 06'bEKTOB
H HCNOJIHHTe/eH

Mepeuncaenne. Ipoctefimum cnoco60M KORCTPYHpOBaHHA OGbHEK1OB
ABNACTCA TepeuHc/enne:

O0BEKTH:
A: nepeuncaenwue (uH, BT, CP, 4T, IIT, ¢6, BC)

Hepewucaenue — 370 cnoco6 KOHCTPYHPOBAaHAA OGDBEKTOB «H3 HA-
qeros»: MH ABHO Nepeynciasdem (OTKyAa H Ha3BaHHe cmocoba) Bce BO3-
MOXKHBe COCTOsIHM® JaHHOro oObexTa. Hanpamep, onucaHHb#A BHiue
o6bekT A MOXKeT NpPHHHMaThb DOBHO CeMb DAa3HHIX <«OOHIYHbHIX» 3IHaye-
Huil (9TH 3HaueHHHA 0GOSHAYAOTCA CJOBAMH IH, BT, Cp, 4T, T, c6, BC).
Kpome Toro, xax u mwGoii apyroii o6bexT mM1060ro ynopsao4eHHOrO
THNA, A MOXeT NPHHMMAThb TPH HAea/bHHX S3HAYeHHA: —oo, -+oo H
geonp. 3HaueHusi CUHTAIOTCA YNOPANOYEHHHIMH B TOpsJAKe HX HepeuHc-
JIeHud

—oo < < BT < ¢p < ur < nr < c6 < Be < +oo.

MoxHo, Hanpumep, HanacaTtb

A:=nn
ecad A=Bc To ...
ecin ni <{A<Kor 10 ...

Takum oGpasom,krm» ana obvekta A ABndercd TakuM ke 06o-
3HaYeHHEM COCTOAHHSA, KaK M Aa A oObekra THna pafuer wiaum 1 pas
o0beKkTa THNA YHCJO.

HAns obbekra, sajaHHOro NepeyucJeHHeM, ONpeJeNieHH BCe CTap-
JapTHble ONEepanyMH C YNOPANO4EHHHIM JHCKPETHHM THIOM: NPHCBaHBA-
AiHe, CPaBHeHHS Ha DPaBeHCTBO H HepaBeHCTBO, CPAaBHEHHA NO NOPAAKY,
onepauHd clefylomuf, mpesbiRyuui;

A := Anpepsigynuit
HUKA noka A.chepyiomufi %=+ oo BHOONHATH ...

C nomoupio cnocoGop KOHCTPYMPOBaHHA MOKHO KOHCTPYHPOBAaThb
He TONMbKO OGBEKTH HEKOTOPHX HOBHX THNOB, HO H CaMH 3TH HOBHE
TUORE
THNH:
AeHb HelesH == nepeuncaeHue (mH,BT,Cp,4T,HT,C6,BC)
o(BEKTH:
A:nenb Hepeln

Jasg Tanos, MOCTPOEHAHIX € NOMOMIbIO NepeuHcIedHs, Kak H BOoG-
me aas MoGoro yNopAAOYEHHOTO THOA C KOMEYHBLIM MHOXKECTBOM 3Ha-
HeHufl, CyIecTBYeT CNeNHAJbAAH YIPABJAOWAA KOHCTPYKIHMS — LMK

-
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ANA KaKAOrO, — NoIsoJistiomas nNepebpaTh Bee 3HAYCHHA NAHHOTO THOA,
B ofmeM BHie 3Ta KOACTPYKUHS 3amHCHBAETCA Kak

HHUKJI Ans Xaxpore X W3 runa T
+ BHIIONHATD
« {neficTeus)
KOHel IHKIA
HAH

HHKA AAs Kaxaoro X u3 runa T
. IOKa (yc/OBHE)

+ BHIOJHATH

. {neficrBus)

KoHel IHKAa

CnoBo TRAAG, NOKA3aHAOe KYPCHBOM, MOXHO He NHCaTh, BMecTo Cl0B
MM KaXAOrOe M M3 MOXKHO HCNOJAb3OBATb 3HAaUuKH Y H € COOTBET-
creento. Hanpumep, B ¢parmenre nporpaMmul

LMKl Y A € AeHb Hejedd BHIOAUATD

. ofpa6oraTe (BX:A)

KoHel RUKJA

nporpamma «obpaGoraTh» Gyxer BH3BaHa CHauana NpH A == A, sarteM
npu A= 8T K T. A A0 A = Bc (BCero cemb pas). flocie oxouuanus
BHITIOJIHEHHA IMKAA ofbeKr A 6yner HMeTh 3HdueHHe HEOMP. ’

DaeMeHTH YNOPANOYEHROro THNA C KOHEYHHIM MAOXKECTBOM 3Ha-
wennd MOXHO mepeGpatb u B obparHom mopaaxe. [ias storo HyxHO
noc/e HTEpaTopa <«AJds KaXporo X m3 Thoa T» Hanucath cayxeGHoe
coBo peeepc (oT aHrJ, reverse — oGparduil, TpoTHBORmONOXKALM). Ha-
ApuMep, B (parmMenTe NPOrpaMMbl

HUKI Y A & [eHb HeleaH PeBePC BHNOJIHATH

. obpaGorarh (8x:A)

KoHel WHKIA

nporpamma <oGpaloraTe» GyAeT BH3paHA CHa%ana OpH A == B, 3aTeM
mpr A=c6 B T. 1. 1o A=nu (scero cemb pas). Ilocie okoH4aHHA
phinonHenns Nukaa o6Bekr A Oyjner HMerb sHavyedue meomp.

Orpesok. Crnoco6 KoHCTPYHPOBAHHS OTPE3IOK NO3BOJAET OrpaHHYUTHL
MAOXKeCTBO COCTOSIHHA JI0Goro AMcKpersHoro Ttina. Hanpumep, sanuch

00BbeKTH:
x:1..31
y{Od..nr

osnayaer, Yro o0beKT X MOXET NPHHHMATL Leabie 3HaYedHA B Adana-
sosie or 1 Ko 31 BRMOUNTENBHO, & OOBEKT y — AHH HeACTH B JHANasoHe
‘O K X0 NT BK/MOYATENbHO. (KpoMe sTHX <OGHHYHbLX»> 3HaueHuA OGBEK-
i X H ¥, KaK O6HYHO, MOFYT DpMHHMATh HACANbHLIC SHATCHHA — 00,

7. CITOCOBB! ROHCTPYHPOBAHHSA THUIIOB a8

400 u neomp. Hax ckoncTpyHpoBamubiMH, TaknM 00pasoM OGBEKTAMH
JONyCTHMH T€ e OnepanuH, 4To H Hajy oObeKTaMH HCXOAHOro THOa,
H3 KOTOpOTO «BHIPE3aJICA» OTPe30K: Haj X AONYCTHMH T€ K€ ONepalHH,
YTO H Haj UelHMH YHCIaMH, a Haj Yy — Te XKe, 4TO H Haj OObeKTamu
THNA <jeAb Heldeans. ENHHCTBEHHOe OrpaHHYeHHE COCTOMT B TOM, 4TO
OpH H3MEHEeHHH COCTOSAAHA oGbeKTa Hopoe SHAaueHHe NONKHO JeXaTb B
yXa3aHHOM AWanasone (eCHH y = OT, TO Y. CAEAYOMHA == ),

Bmecro koHCTpyHpOBaHHS KOHKPeTHOTo 00beKTa HOBOTO THIIA MOXK-
HO, KaK yXKe OTMeuaJioCh BHINe, CHaYaJa CKOHCTpYHPOBaTh Cam THO,
@ MoToM HCIO/b30BaTh O0BbEKTH 3TOTO THNA:

THOH:
HeHb Mecsana=1..31
pabouufi geHs = nd,.O0T
00 BbeRTH:
X ¢ feHb Mecsua
y : paGounit Aetb

MockonbKY MHOXKeCTBO 3HAYEHHA CKOHCTPYHPOBAHHOTO TaKHM 06-
pPasoM THNA KOBEYHO H YNOPAIOYEHHO, MOXHO HCIOJIb30BATh IHKJIBL
RIS KaXzoro;

IMKJ YX € [eHp MecHlla BHNOJMHATD ...

HEK] WX € AeAb Mecaila pesepc BHNONHATH ...

Kpome Toro, cmocoGoM KOHCTPYHPOBaHHS OTPE3OK MOXKHO IMOJb3O-
BaThCA H NPAMO B LHKJe AJNH KaXAOro:

nEka yx < 1..3] BHnoasaTe ...

HHKJ VY € NH..OT pepepc BHNOMHATL ...

IHKA Yz € c6..BC BHNOAHATD ...

3anuce. Cnocol KOHCTPYMpOBaHHA 3alMCh NO3BOJAET OOBEAHHHTH
HEeCKO/MbKO OOBEKTOB B OAMH, 0oJlee CIOKHHI: .

00BLeKTH:
paral, para2:sanucy (rogx 1 Z4-
MeC L : 1..12
AeHb : 1..31 ’ ¢

ZeHb Hexesu: feHb Hemeu)

I'padugeckn samuch MOXKHO NPeACTaBAATH B BHAE NPAMOYIOJbe
HARa, Pa3b¥TOro Ha HEKOTOPOE YMCAO MeHbIIHX NPSMOYTOALHHKOB:

Raral:

" rox MecAL AeHb l ACHb HERenH
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KaXpauil Majenbkufi NPAMOYroAbHMK (OH HA3HBATCA nOAeM 3anucu)
HMeeT HMdA, AefCTBYylOlllee TOMbKO BAYTPH OCosbluoro NPSMOYTOMbAHKA
(sanucu B uenom). C KaXKABIM TAKHM MajeHbKUM NPUMOYTOJAbHHKOM
MOXHO paGoraTh Kak ¢ OGHIYHHIM OOBeKTOM, TO/MbKO HANO YKasblBaTh,
BHYTPH KaKOro GOJBIIOTO NPIMOYTOJILAHKA OH HAXOJHTCH)

nara2. roj := paral. rox 4 100
ecad paral. geir =31 10 ...
ecay NH << faTta2. AeHb HejeJH < nT 10 ...

Takam o0pasoM, 3aguch fBASETCA NPOH3BOJBHHM (oOpPMAIbHHM
ofbenuHeHHeM KaKHX-TO o06bexToB. C KaxabM H3 STHXK OGBEKTOB
MOXHO paGoTaTh HeaaBucuMo. Kpome TOro, ojHako, AONYCTHMH HEKO-
TOpHle OMepallHH Haj 3alHChio B LeJOM: CpaBHEHHe fAa PaBeHCTBO H
HepaBeACTBO, NPHCBaHBayHE H Iepejaya B KauecTse mapaMerpa:

natal := pata2
ecad patal = para2 1o ...
obpaGorarh (BX: Aaral, Bux: Rara2)

B kavecrse eme onuoro npuMepa paGoTH ¢ 3anHCAMH NpHBEneM
nporpaMMy, KOTOpasl HaXOAMT IEpeceyeHHe JABYX OTPE3KOB Ha HPsMOii

HporpaMMa oOTpe3oK (BX/BHX: A) mepeceub ¢ OTpeskoM (BX: B)

. paHo: A, B : sanucs (Hauajo, kouell : R)|orpesku na npsaMoit
. moayudts : | B A mepeceuenne orpeskos A u B

. A. gauano :== makcumyM (A. uavano, B. nauano)

. A. xomen := muuumMyM (A. koueu, B. Komen)

KoHel NporpaMMe :

Crpykrypsl. [Ipexpe yeM ABHraTtbci AaJblie, PaCCMOTPUM MCHOJHH<
Tenell CreK, AeK, ouepelb, CHCOK, NOCAEAOBATE/NbHOCTh, MHOXKECTBO, Has
rpyXenHoe MHOMKECTBO, BeKTOpP, MaTpHUa H JAHHAMHYECKHA Bekrop,
Kaxnuifi H3 9THX HcnoJHuTeseft paGoTaer ¢ KoAewHoit COBOKYTIHOCTBIO
HEKOTODHX 0GBekToB (91eMeHTOB) ojmoro . Toro ke THna E. Hampr-
Mep, ecad tun E = uenoe, 10 aTo SHAYMT, YTO HCHONHHTENHL paGoraer
€ KaKofi-To COBOKYNHOCTHIO Lenbx uucel; ecan E = ma/wer, to ¢ co-
BOKYTHOCTbIO 3/IEMEHTOB THNA Aa/HET H T. 1. Mexay co6oil mcnonuu-
TeAH DA3IHUAIOTCA TeM, KAK UMEHHO OHH paborailor ¢ snementamu. Ha-
OpHMEp, H3 CTeKa 3AeMeHTH MOXHAO AOCTaBaTh TOJMLKO B NOpajke, 00-
paTHOM TNOPAAKY NOMEL(EHMT HX B CTEK, a H3 ouepeXH, HaobOpOT, ~—
ToJNbKO B TOM MOpsfKe, B KOTOPOM 3/IleMeHTH B OuepeAb NOMellaJHCh.
Hanee unt 6ynem HasHBaTb 3TH COBOKYNHOCTH 3J/IEMEHTOB CTPYKTYpamu
M COBODUTL O CTPYKType CTeKa HAH CTPYKType O4YePeiH COOTBETCTBEHHO.

Bce nepeuncieHAne BHIIE CTPYKTYpPH, 3a HCKJIOYEHHEM BEKTOpa
d MAaTpHUB, ABASIOTCA Junamuveckumu, T. €, YHCIO SJEMCHTOB. B UHX

7. CNIOCOBL! KOHCTPYHUPOBAHYS TUIIOB 1 4

MOXKeT H3MEHAThCA B npouecce paGor. McnoaHuTenb, ¢OOTBETCTBYIO~
wui mobofi JHAAMHYECKOH CTPYKType, HMeeT MpeAnHcaHHd

2. cienatpb MyCTHIM
3. mycr/ue mycr 1 pa/fer

rAg CJIOBO <«NYyCTO» O3HAYaeT CTPYKTYPY, He COJEpXKallylo AH OLHOro
SJIeMEenTa.

Crex aqemenros tHna E. Cucrema npeanucauui:

1. Havate paGory

2. cpenaTh CTex MyCTHIM

3. crex nycr/cTex He mycr :pajest

4. noGaBurb ssement {BX:E) 8 cTex

5. B3ATL s4emenr us crexa 8 (gvix : E)

6. BepmHHA cTexa - uB

7. ynanuth BeplIHHY CTEKq

8. KoHuHTb palboty

KypcusoM noka3aHbl 4YacTH HMeHH NpPeANHCAHHA, KOTOpbie MOXKHO
omyckate. Takum oGpasom, «Crexk.po6asute (E)», «Crex.no6aBary ane-
meur (E) B crek», «Crek.no6aButh sinemedT (E)» B «Crek.n106aBUTH
<E) B crex» o3HaualoT ofHO H To Ke. CTPYKTypa cTeKa B IE/IOM YXKe

e 00000
/ -

Pue. 7.1. Crek

suakoma HaM no CrexoBoMy kajpkyaaropy {(pasa. 1). Hanomumm, uro
CTeK MOXHO NpPejCTaB/isTh ceGe B BHAe TPYOH ¢ OZMHM SanasHABIM
KOHIOM, KyAa NOMeIIaloTcs «Gouonku»-sineMenT (puc. 7.1).

[Mo mpexnicanmio «uauaTb paGory» crek Hauunaer paGory, Ilocae
BHINOJHEHHA 3TOro NPEANHCAHWA, KaK M Tocje NpeilHCaHHf <«CAeAaTh
mycTHM», CTeK NYCT, T. . He COAePXHT AH ofHoro siemenra. [lpen-
NHCAHAA '«IyCT»/<He NyCT» aHAJHSHDYIOT, ecTb JH B CTexe SAeMeHTH,
H BHDaGaTHBAOT B KAueCTBe OTBETAa COOTBETCTBYiOmee 3Havuefine —

- Au6O «ga», JHGO «mer». Ilpeanucanusi «xo6aBHTb® H <B3ATH® BHNOA-

HHIOTCH B COOTBETCTBHH CO CTPYKTYPO! CTeKa: IO MPEANHCAHHIO <B3STHY
43 CTeKa H3bHIMAaeTcs 9JeMeHT, KOTOpPHHA Ol NobasieH NOCAGAHHM, H
ero COCTOSIHHE NPHCBaHBaeTcs (PAKTHYECKOMY BHIXOAHOMY I@apaMerpy.
Tpepnucande «yRaJHTb BeplUHAY» OTIMYAETCH OT NpeANHCAHHR <BIATHY
TOMLKO TeM, 4TO COCTOSifiHe H3LIMAeMOro 3/eMeHTa (BepUIHAH CTeKa)
AMKYAA He nonagaer, a GesBO3BPATHO Tepsercs.

Hakouen, sanucy :E B npeamucaunn <«pepiinda» ' o3HavaeT, 4TO
9TO TpeANHCAHHe B 3aBHCHMOCTH OT BHJA HCINOJL3OBRHHA AHOO npuiu-

4 A. I'. Kyumnupeuxo, T. B, JlecBeren
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HAeT, AubO 6WPabATLIBAET SHOHEHUS TUNG E. Kaxk u BcAkoe Bpeinwea.
HHe, BHpAGaTHBAaONiee SAAuEHHE, €BEPHIAHY> MOXHO HCHOJLIOBATH B
BHpaXKeHHAX M B KauecTBe (axTHYecKoro BXOAHOTO NapaMerpa. Kpome
Toro, OXHAKO, 3TO NpefNHCAHHE MOXHO HCIO/Nb30BATD H B JeBofl 4acTH
olepaTopa NpPHCBAWBAHHT H B KaueCTBE BHIXONHHIX H BXOAHO-BHIXONUHX
daxTuueckux napamerpos. Hanpumep, MoXHo HanHcaTb «Crex.Bepln-
#a 1= 0» mn «Crek.pepunna ;= Crex.sepumna + I»

Takum o6pasom, sanuch <«Crek.BepluHAa» MOXHO DpaccMaTpHBaTh
Kak oGosHaueHHe AJ1 OOBEKTA-BePIIMHH CTeXa. 3aMeTHM, 4To NPH STOM
HCHOMb3YeTCA HAH MEHSeTCsl TOJIBKO COCTOfHHE BEPIUMHEL CTeKa, & MHCI0
9/eMEATOB B CTeKe We HaMensercd. ECTecTBeHHO, YTO €CAH B CTE€Ke HET
SJIEMEHTOB, TO NpPEANACAHHA «B3ATb>, «yAANHATL? H «BepuIMEA» NPHUBO-
AAT K OTKasy.

Ouepeny saementos tuna E. Cucrema npeaNHCaHHi:

. HauaTb paGoTy

. cnenaTh o4epeds mycroil

ouepeds mycra/ouepedo He mycra : pa/Her

. HoGaBHTb saement {BX:E) 8 roney ouepedu

. B3ATh HAEMENT u3 Hauara odepedu s (Bhix:E)
. HavaJo ouepedu ‘

yIaJHTL Hauajo ouepedu

. xOHuATH pabory
Ecnm cTek MoXHO IpeAcTasaaTh cebe B BAAE Tpy6H € ORHUM 3a-

DasiAHEM KOHILOM, TO Ouepenb — 5TO Tpy6a ¢ ABYMA OTKDEITHIMH KOH-
NAMH, SBHXKEHHe B KOTODOH, OJHAKO, BOSMOMHO JIHIIL B OXHOM HANpas-

aenuu (pHe, 7.2).
50005

PIARTH
/ e

Puc. 7.2. Ouepeldb

i

O~ OO dx Wi

Ouepenb ABAAETCA @HAJNOTOM CTERa, C Tolf Jmwb pasHEUed, 91O
RoOGaBJenme 5JAeMEHTOB TPOH3BOAUTCH B KOHEL OTepeid (€a pue. 7.2
copasa), a BSSTb, MOCMOTPETh, H3MCHHTL HIH YAAJAATD MOMHO JHIIbL
pavajo (ma puc. 7.2 crepa). .

- Jex saemenvos vuma E. Cucrema BpefnRCcaHui:

1, nauats pabory

2. cAenaTh Oex IyCTHM

3, Jex nycr/dex me nyct : Aafuer

4. pobaputs saement {BX:E) B Aauano/koHen dexa

5. B3ATH DAEMENT B3 Hauaja/KoHHA Oesa 6 (BMX: E)

7. CITOCOBB! KOHCTPYHIPOBAHUS TI./IITOB 9

6. mauaao/xonen Oexa =E

7. yaanrth HauaJo/koHer dexa

8. koHuure paGory

ek aBngercs cuMGHO30M CTexa H Ouepeid — 5TO Ta IKE Tpy6a €
ABYMA OTKPHITHIMH KOHLaMH, ¢ KOTOpOH Ha Cefl pa3 MoxHo paGorars
¢ ofoux konnos (puc. 7.3).

Taxkam oGpasom, ecrm M paGoraeM ¢ AeKOM TO/LKO C JIEBOTO Kpas
(«noGaBuTh B HaualNo», «B3AThb H3 Haala», «HAYANIO», «YAAJHTb HaAYa-
J10»), To GaKTHYECKH NOJy4aeTcs CTeK. AHAJOTHYHO MH TOMYYHM CTeK,
ecnn Gynem paGoTaTs TOMBKO € mpaBoro Kpad (konua jeka). IToasyscs

\;auann xm—ce/
ACSARNTE B HaHanQ O O O O O AOSABATE B KOHEW
I3

B3AT
b ny N"Dﬂua !
~ D R ]

Pue., 7.3. ek

NPeANUCAHHAMH «100ABATL B KOHEN» H «B3ATb H3 Ha¥alas, Mbl MOXeM
HOJIY4HTb OYepe/b, JEMEHTH KOTOPOH GYAyT HMPOABHTATLCA CIPaBa Has
seso. C MOMOLIBI0 NPOTHBOTIONIOKHOR NAPH NpeNNHCAHHA MOXHO noJy-
UHTb OYE€peib, SJICMEHTH KOTOPOfi ABHKYTCH C/eBa Halpaso. B uemom
¥Ke 3Ta CTPYKTypa HA3bBaeTCAd [eKoM (COKpamieHWe oT aHIVIHiACKOro
double ended queue — ouepenp ¢ AByMS Konmamu).

Muoxecrso aqementop THna E. CucTema npexnucauuiis
. HadaTb paboty
CHeNaTh MHOXCECT80 NMYCTHM
MHOJECT80 TYCTO/MHOKECTE0 He MYCTO : pa/uer
RoGaBuThL daement {(BX :E) 8 mnoxecrso
YAaJATb 3aement {BX : E) u3 muosmecraa
asaement (BX :E) npHHapneXuT MHOMCeCT8Y 1 Aa/Her
. B3ATb KaKod nubyds ssement muodecreéa 6 (Bux:E)
. KoHuNThH paGory
OTIIHYHE OT BCeX NPEALAYHIHX CTPYKTYP MHOKECTBO ABIAeTCH
CTPYKTYPO#, aieMeHTH KoTopoll He ymopsxowens. Ilpennmcanne «ssarhbs,
fanpHMep, BBIZAET KAKOK-TO 3JIEMEHT MHAOMXECTBAa. DHA Jm o zoGamnen
NepBHM, BTODHM, n-M HJH IOCJeIHHM, CKa3aTh Hedb3s. Kak o6wHuHo,
llo OPEANHCAHHIO <«B3ATbS 3NeMEHT H3 MHOXECTBa 3a6HpaeTCA «Mare-
pHalbAO», T. €. NOCJE STOr0 NPejNHCAAUA BIATOIO SJAEMEHTAZ B MHOIKEs
cree fAe Gyner. Ilpennucanus <poGaBHTb» B €YRRJIUTHP CJAeAyeT MOHH»
MaTb B TEOPETHKO-MHOXKECTBEHHOM CMHC/AE! eClH A0G4BAseMHA sies
MeAT yxe OHA B MHOXECTBE MM €CAH YAAAAeMOTO SAEMEATd B MHO-
KECTBE HET, TO OTKasa H¢ BOBHHKAeT, a MHOXKECTBO He H3MEHACTCH.

4‘

I
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CTpenoyKofi, PAcBONOKCHHOH B Hauaje, B KOHUE WM MEXLy 3aeMen-
TaM# CnHcKa (B NEPEKMAHOM KaJeHJape yKasaTeJdb— 9TO MECTO, Ha KO-
TOPOM PaCKPHT KaJeHAapb).

Havsano <! T AOQ . HT 3a HoHey
cnMcKa Yka3zarenn yKazarTenem cnmeKa

Hasan ykazarens’ BNepes
cnMcka

Puc. 7.5. Jll-cnucok

Iocae npeanucanuii «HayaTb paboTy» H «cAe/aTb COHCOK MyCTHIM»

CTHCOK CTAHOBHTCS MYCTHM, T. €. He COLEpPMHT saeMentoB. Jas mycroro

CNHCKA TNOHATHA <«HAyaJo» H «KOHeU» Cy-

giauanc «owey  LIECTBYIOT M COBINAAAIOT, & yKasaTeab pac-

€nmcra COMCKA  non0eH OJHOBPEMEHHO H B Havaje, H

‘L— B KoHue cnucka (puc. 7.6).

Ilo npeanucaHHIO <«NMEPeABHHYTb YKa-

yhazatens saTeJ» BhepeA/Ha3aj» yKasaTelb CMellaeT-

nucxa Csl Ha OAMH 2J€MEeHT COOTBeTCTBEUHO BIE-

Puc. 7.6, IMycroft JI2-COMCOK  pep (or Hayaja K KOHMy cnucka) anGo
Hazaps (OT KOHUA K Havaay).

Ecai NOAb30BATbCA TONLKO MNPEANHCAHUAMH «106aBUTH/«B3ATh>/

«3JICMEHT»/«yAaNuTb», 4 CaM yKa3aTelb He ABHraTb, TO YacTH CIHCKA

JI0 yKasaTels M 8a yKasarejleM IpeACTaBJIAiOT co6oil OJIHbE aHAJOTH

crekos (puc. 7.7).

HACTL CNMCKa KAa3laTenb HACTbh CNUCKAa
A0 ynasa'renn gﬂlﬁCKa 34 ykazareaem
Puc. 7.7

Haspamnue cnrcka «aMHeHHHA AByHAanpaBJeHHHE» 03HATaET, UTO 5Je-
MeHTH CONHCKA YIOPAAOUYeHH JHHefiHO, a yKasaTelb MOXHO. ABHTaTh H
Briepen, ¥ uasan. 3

J1-cnucox snementos tTuna E. Cucrema nmpeanuCaHHM;

1. nagath pabory
2. caenaTh CAUCOK MYCTHIM

3. cnucox myCT/cnucox He mycT : Aa/mer
4, YCTAHOBUTb YKA34TEAb B HAYaJO CHUCKG
5. ykasareab B KOHIE ChUCKA ¢ Aa/uer

6. nepedeunyTe yKkasareib CRUCKG BIEPENL
7. noGasuTh saement {8X:E) 3a ykasaresem Cnucka
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8. B3aNTL ssement cnucka 3a yxasaresem 8 {sux : E)

9. ssemenT cnucka 3a ykaszaTeiem “E

10. yna/UTh SAEMEHT CAUCKA 33 YKA3aTEAEM

11. Konuut» paboty

JI1-cnHCOK — nuHelHEil OAMOHANPABJEHRHA CIHCOK ~— OTJHYAEICH OF
JI2-ciAcka TeM, UTO OH OGECHeuHBAET NOCJAEAOBATENLHEA POCMOTP 3Jes
MEeHTOB CHHCKA TOAbLKO OT Hagaja K
KOHLY (BcTaTh B HayaJo, NMOKa He B
KOHIe mepeaBHHYTb Brepen). Ilepeasu-

HYTb yKa3aTeab Has3aj Hedb3s. Kpowme 1 2 3
toro, B Jll-cnucke paGoraTb (n06aB-  Puc. 7.8. BexTop ¢ uHZeKcos
ATH/6paTh [MOAYYATH [MEHATD [yAANATH mma 1.3

_3JeMEHTH) MOMKHO TOJMLKO 3a YKasaTe-

JeM, T. e. BhepeaH no xoiy asuxeHnus. O6pasuo rosops, B JIl-cnucke
TOABKO OfHA «CTOPOHA» YKasaTeds sBJISETCH AKTHBHOH.

Bekrop saementos THna E ¢ mAnexcom THna H. Cucrema rnpege
NHCaHAHA:

1. nayate pabory
2. saementT BeKkropa ¢ undexcom (Bx: M) uE
3. KoHuuTh paboty

Bexrop mnpeacraBaser co0Ofl COBOKYNHOCTh 3iemenToB THna B,
«npOHyMepoBaHHYIO» 3HaueHHaMH THHa M (HoMep sjeMenTa HasHBaeTcH
ero undexcon). Ha puc. 7.8 Hzo6paxen Bektop npu U =1 .. 3.

MtuoxecTBo 3HaueHuit THma M ponxno GuTb KoHeuHO: THR M poa-
XeH Obithb AMG0 paBeH Aafuer, AHGO 3ajaH nepedyncIcHAEM, Ju60 noMay~
YeH KaK OTPe30K M3 AHCKpeTHoro THna. Hanpamep, Ha pHc. 7.9 u3oGpa-
#eH BektTop npu M = nepeuncaenne (nH, BT, Cp, T, 0T, 6, BC),

nH BT “p HT nr -} s

Puc. 7.9. BexTop ¢ HHAGKCOM THNA <«ZeHb HeXeNHY

Tlocse IpeAnHCaHHs «HauaTh paGoTY» BCe 37EMEHTH BEKTOpPa ‘Cyuie-
CTBYOT H BCE MMEIOT COCTOsHHe Heomp. C IOMOIBIO NPEABHCAHAS «3Je-
MEHT BEKTOpa € HHAEKCOM {H)» MOKHO PaboTaTbh C JIOGHM 3JeMEHTOM
BEKTOP2, HCHOML3yH ero nHueKc. EcAH HCHOAHMTeNb HMEST MM €BeK-
TOp», TO BMECTO <BEKTOp.2JEMEHT BeKTOpa ¢ HHIACKCOM (H)» MOXKHO
COKpaMlenHO mHcaTh «BekTop (u)», Hanpumep, MoxHo mamacaTh

BekTop (nm) ;=
BeKTtop (BC) :== BekTOp (C6)

T IL
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Marf)nua anementos THna E ¢ mupgekcamm tena M1, H2. Cucrema
npeAnHCanuii:

1. mauaTh pabory -

2. snemenT MaTpuybt ¢ undexcamu {ex: U1, U2) <E

3. KorurTL paboTy

Marprua siBaneTcs MOJHHM aHAJOrOM BeKTOpa ¢ TOR JHIB pasﬂu-
refl, 4To HHAEKCOB y Hee jBa. COOTBETCTBEHHO NPEACTaBAATh MaTPHUY

Puc, 7.10. Marpuia ¢ HHAEKCAMH THIA
1 2 3 2.2, 1..3

Hajo He B BHAe JHHeHHON NOCJAEAOBATENLHOCTH SJEMEHTOB, a B BHAE
RpAMoyTOoabHol TaGanuu (puc. 7.10).

Junamudcckufi BexkTop ajemenTos thna E. CrcTeMa npeanucaunii:

1. nauats pabory

2. cpesaTh 8exTOp MyCTHM

8. BexTop nyCT/sexTop He WyCT 1 ga/mer

4. 9HCI0 31eMERTO8 6EKTOPA s Z+

5. no6aBATh s4emenr (BX : E) @ xoney sexropa

6. YNANHTD 3ACMEHT U3 KOHYG 6eKTOpa
7. snemenr sexropa ¢ undexcom (Bx:H) =B

8. xoHuuTL pabory

. JuAaMAYeCKH} BEKTOp OTJAHYAeTCSs OT OOHUYHOTO TOJLKO TeM, 4TO

a) HENGKC y Mero MeHHeTcs BcerAa ot 1 .o uHcJa S/eMeHTOB B
BEKTOpE;} '

6) WMCIO sJEMEHTOB B BEKTOPE MOXKeT ARHAMEYeckH (T. e. B mpo-
necce paGOTH) H3MeHATHCH.

Hocne «nauath paboTy», KaK M NOCIE <CASNATh BEKTOP NMyCTHM»,

NUAAMHYECKHH BeKTOp mycT, T. €. He COAEPXKHT HH OAHOIO 3JeMeHTa.
Tlpepnncalnl «Z0GaBHTb> H «yLaNHTb» A0GABJAIOT HAH YAAJAOT die-
MeRT B KOHIle BEKTOpa (T.e. ChpaBa, €CIH PHCOBATH BEKTOP B NOpsAKe
BO3DACTAHAS MHJEKCOB).
t CTPYKTYpH Kak cnocoGH - KORCTPYHPOBARHSA ncnonnn’reneﬁ. Tepe-
YHCJEHHBE BHINC CTPYKTYPH ABASIOTCS He KOHKPETHRIMH HCHOJHHTE-
AsMH, a cnoco6aMu MX KoHcTpympoanHsa. Iloan3ynce aTHME crocoGa-
MH, MOXHO CKOHCTDYHPOBaTb, HanpHMep, HCHOJHHTeJel <«CTeK CHM-
BOJIOBY, «CTEK NEJBIX UHCeN», «CTeK BJEMEHTOB THHA AA/HET» M T. N
Takoe KOHCTPYHpOBAHHe 3aNHCHBAETCA B BHJE

HCNOJHHTEAb A : CTEK 8aemenros runa S
HCOOJBHTEAL B ; cTeKk saemenros runa Z
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Kypcrsom noxasanum wacrs, Koropue MOXHO onycKate. Hanmprmep, Mox-
HO HaNHCaTb <HCMOJHHTENb A: cTeK S»,

Hcnonssoparne CKOHCTPYRpOBaHHHX TaKnM o6pasoM HcnoannTened
HHYeM He- OTAMYAeTCs OT HCHOMb30BAHMs MOGHX ADYFHX HCHOJHATENed,
Hanpnmep, Mu MoxeM nanmcaTs

A. noGaents (Bx: ”x") H cTeK
. A. Bepmmpa: =" "

B. BepmmnHa :== B, Bepmnna + 1

ecan B. ctek mycT ToO ...

CTpykTypn Kak cnocoGu KOHCTPYHPOBaHHs1 00beKTOB. Ormcamme
BHIIE CTPYKTYPH MOXHO paccMaTpHBaTh M KAk cCrocobu Koncrpynpo-
BaHH OOBEKTOB (MHOXECTBO COCTOSHME M ONEpalHH 33Ja10TCA CEeMaRs
THKOK H CcHCTeMO! NpeAnHCaHUA COOTBETCTBYIOMIEH cTpyKTyphl). Hanps-
Mep, MOXKHO HanHcaTh

00BbeKTh:

C : cTex saemenros runa R

O : ouepean saemenros runa Z--

R3 : BexkTOp saemenros Tuna R ¢ undexcom (1..3)
M : mnoxecrso saemenros runa Z--

MY : mROXecTBO sasMonTO8 TURA Z+ € Harpyskolt runa R

KypcasoM nokasaHh 4acTH, KOTOpHe MOXKHO onycKaTtb, T. €. MOXHO,
HanpAMep, nucath <R3 : Bekrop R(1 .. 3)». .

Hcnonbsopanve CKOHCTPYHPOBAHHHX TaKuM obpasoM o6bekTon
NPAKTHYECKR HHYeM He OTJHYAETCS OT HCNONb3OBAHHA COOTBETCTBYIOMHX
HCNOJHATeNeH. MH TakkKe MOXeM nucaTh

C. sepmmnna := C. Bepmmuna - 1

ecan C. cTek mycr 10 ...

R3(1):=3.14
HT 0

Pasunlia COCTOMT JMImB B TOM, WTO HCHOJHHTENH r106aJbHH — ORK
CYLIECTBYIOT BCe BpeMsi OT Hauaja A0 KOHUA DPaBoTH ¢ HMCHOAHHTedeM
H HX MOXHO HCHOJb30BATh NOBCIOAY B NPOrpaMMe, a OGBEKTH JOHAJE-
50BaHH BHYTPH TOR MpOrpaMMB RJR HCHOMHMTeNs X, Tlle OHH OBHCAHBI,
JIOKaJ]bHOCTb 00BEKTOB, KaK MH 3HaeM, Hajo NOHHMATh JBOSKO:

2) N0 TEKCTY ~ HX HEMb3H HCNOJb3OBATH HHE X; )

6) no BpeMeHH CYINeCTBOBAHHS — OHH He CymeCTBleT BHE nepxona
OT Hayaja Ao KoHua paGorn X.

" VIMEHHO 8THM M OTARUANTCH OGBEKTH OT HCHOMMHTENEH. Bwmecto
ao6oro 06bexta A THna T MOXHO HCDOJNB30OBATH HCMOJHHTENs A Thna
T, n npr sToM pasHEUA GyAeT TOABKO B BONpPOCAX JIOKAJH3ALHH.

3amevanne CTpykTypw KaK cnoco6um KOHCTPYHDOBaHHA 06D
€KTOB H HCTQ/IBHTE/EH NPHMEHHMH He TO/BKO K-DpgAoDpeeneHANM, HO
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B K CKOMCTPYHDOBaHHHM oOObekTaM # TANaM. MOXHO, HanpuMep,
CKOHCTPYHPOBATH CTeK, S/AeMeHTaMH KOTOPOr0 ABAAIOTCA NOCAEAOBATENb-
HOCTH CHMBOJIOB, HJN JaXe PACCMOTPETh MHONECTBO TAKHX CTeKoB. Oj«
HAKO B 3TOf KHAreé TAKHE <«CTPYKTYypH CTPYKTYp» HCHOAL30BAThCA HE
6YAYT — MH OrpaHHYAMCS JHLIb CTPYKTYpaMH, COCTOSHINMH H3 O0DeK-
T0B BPOCTHX THIOB.

Heckonbko npumepoB mporpaMm.
HPOrpaMMa HHBEPTHDOBAHHE MOCJEAOBATENBHOCTH (BX/BHX: )

« RaHO : IT : nocaegoBareanHOCTh oaeMenToB THna E
. noayuars : | B IT nopsjoK 3/eMeHTOB H3MEHEH Ha NpOTHBOROJOKHEIA
. 00BexKTH @

. C : crex saemesros TEna E

. C. mauatn pabotry

. [IL BcTraTh B HauaJo NOCAENOBATENbHOCTH

. umKka noka Il ecTs HenpoUHTAHHHE SJAEMEHTH BHNOIHATH
. . II npouects ouepenHoft siemeHT B (BHX: €)

. . C. mo6aBatb saement (8X: £) B CTeK

. KOHel HHBKJa

. Il caenaTs mocJefoBaTebHOCTh NMyCTOM

. muka moka C. CTeK He NyCT BHNOJHATH

. . C. B37Th 9JEMEHT H3 CTeKa B (BMX: €)

. .« [IL poGaButh aneMeHT {Bx:-€) B KOHeH, NOCNENOBATE]ILHOCTH
. KoHen mHEJA

. C. gomuuTs padory

KOHeI nporpamMmsl

pporpaMma cxaTue npoGesos (sx/seix: C)

« HAAHO : C : JI2-CHHCOK 9JeMEHTOB THNA CHMBOJ
. nodiyants : | B C Kaxpas rpynna noApsix HAyWHX npoGenoB 3aMe-
. | nena na oxmm mpoGes i

. KOHCTAHTHL:
. npobes==” ¥

. ecan C. CHHCOK MycT TO HHYEro He JeJaTh HHAYE

. . C. yeranoBRTh ykasaTelb B Ha4alo ClHcKa

. . C. nepesHHyTh yKasaTelb BHepen

. . uBka noxa C. ykasaTeib He B KOHIE COHCKA BHNONHATEL
. . . ecan C. sneMeNT cuncKa A0 yXasaTeis == npoGen B

« o s e C. oieMeHT CHHCKa 3a yKasareleM == npoGext

e + .« .TO

e «+ « C.ynaauTe 54eMEHT cHHCKa 3a yKasaTejeM - .

e o s o HHAYO
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« « « o C. DeperpumyTh ykasarezb Boepep
. « « KOHER ecxs

e . KOHCH NHKAR
. KOHenm ecas
KOHER nporpaMmbl

nporpaMMa KoppeKTHPOBKA (nk/nux: IN, Bx: x : R)

« mauo : I : nocaegoBareanBOCTh 2JeMeHTOB TEna R,
. noayYuTh : | B nocnenoBaTeabHocTk IT Bee seMeuTH, Menbuine X,
. | saMeHenH Ha X °

. IL BcraTp B HaYa/lo NOCAEAOBATENHHOCTH

« IHK] HiB: | Bce MeHbmNe X 9JeMEHTH NPOYATaHHOR wacT [T
e o | sameHenH Ha X

e o DoKa IL ecTh HenpoYHTaHRME SJeMEHTH

+ o+ BHNOJHATD

« o+ ecau Il ouepenHofl sjnemeHT < X TO

« . e Il. ouepeaHOfi 3JeMEHT := X

« o KOHel ecau '

« + [IL nponycTaTh odepepHo# sJeMeHT

. KOHel IHKJa
KOHej[ nporpammul

~

mporpamma B mociezopareibRocTs (BX: IT) ects (Bx:e0) ! ma/mer
. xano  : Il : nocacpoBareasmocTs Saemeutos THna E,

. e : E

s HOMyuHTHL: | oTBeT == (e0 = IT)

. IL BeraTs B Havajo mocaenoBaTeNBHOCTH -
e OTBET :=HET

« UBEA noka Il ecTh HenpouATaHUBE 9JCMEHTH H OTBET == HeT

o o+ BHOOXHATH

e o OrBer:= (IL ouepennoit saeMent = e0)

o« + Il nponycTuth ouepenHofi sjeMeHT

. KoHen mEKaa *

KOHel OporpaMmsl

Huxan pas Xaxporo. Ilps paGoTe co CTPYKTYpPaMH 9acTo BO3HHs
KaeT HeOOXOAMMOCTb nepeGpaTh BCE 8JEMEHTH CTPYKTYPH, HJH Nepes
6paTh MX N0 HACTYWIEHHS KaKOI'Q-TO YCJOBHE. JIN4 OpraHHSalHH TaKHZ
nepefOpoB B HCNOJAL3YeMOM HaMB A3HKE OPOTrPAMMEPQBEHHS €cTh chnes
HBaNbHHE KOHCTPYKUBH == URKJIH AN KAMAQIQ, == 0 KQTOPHX MH YHO-
mHHaan B pasf. 2. Hanpumep, upuBefeHHYl BHUIE UPQIPAMMY <HH-
BepPTHPOBAHRe HOCACAOBATEILHOCTHY € nouomblo THKQR JAS KaXpord
MOXKHO 3anucaTh Tak:
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mporpaMMa HHBeDTHPOBaHHE MOC/HeXOBaTeabHOCTH (BX/hx: IT)

‘« RAHO : IT: nocaegosareannHOcTh aaemenToB TEna E .

. noayauts : | B Il HOPAROK s7eMeHTOB H3MeneH Ha NPOTHBONOJOXKHHE
o OOBEKTH @

« C: crex anemenToB THna E

. C. nagatb paGoty
. [IL scraTs B Ra9aNO NOCAEAOBATENBHOCTH
.. naga V e e HempouBTaHHONA qacTa I1 BHNOABNTE
« . C. no6aBRTh sJeMeHT (BX: €) B CTek
. KOHEeN HmHKJa
. [IL cmenaTh nocj€éRoBaTeNbROCTE MYCTOR
. nuKa Ve e crexka C BHNOJARATL .
. . [IL po6aBuTh s/neMeHT (BX: €) B KOHell MOCJAeJ0BaTeAbHOCTH
. KOHel HEKJa :
. C. xonunts paboty
XOHen nporpaMms
O6wan ¢opMa HHUKJIOB AAK KaXKAOr0 H 3KBHBAJeHTHHE MM (par-
MeHTH INporpaMM C HCOOJb30BaHHeM IHHAKJOB NOKA nNpHBeAEHH B8
Tada. 7.1.
] MonyxupHEM KypCHBOM BHJEJeHH YacTH, KOTOpHE MOXKHO ony-
ckatb, OGpaTHTe BHHMaHHe, YTO:
a) pmepeGop 3JeMEHTOB NPOHCXOART B COOTBETCTBHH CO CTPYKTYpOH,
T.€. B NOCJAENOBATEJbHOCTH nepeGHPAIOTCH TOJbKO HeMPOYATAHHHE 3Jie-
MeHTH; H3 CTeKa, OUepejH H AeKa 3JeMeHTH NpH mepefope H3HMAIOTCH.
OpH nepe6ope 5MeMEHTOB MHOMKECTBA HX NOPAJOK HEONpeneseH H T, I.;
6) AN BEKTOPOB H MATpHIL HET HHKJIOB, NepeGHPAIOHX SJeMeH-
TH, — NpH HeOGXOARMOCTH Hajo nepeGHpaTs MHAeKCH («mas kaxporo M
83 Muun..HMmakc»);
B) B TeJle HHKJA «AJ% KakAOro ¢ u3 X» e apanercss 0003HAYECHAEM
AN AOCTYNHOTO 9jeMeHTa CTpyKTypH X (Hanpumep, AJsi OYepefHOro
SJAEMeHTa TNOC/ENOBATENLHOCTH, SAeMeHTa COHCKA 10 HJIR 32 yKasaTe-
JieM, BepIIHAH CTeKa M np.).
TlporpaMMy <«KOppeKTHPOBKa» MOXXHO, HanpHMEp, 3aNHucaTbh Tak)
nporpaMma Koppektuposka (Bx/smix: I1, BX:x: R)
. JaHo : I1: nocaeposareabHOCTH aneMentoB THNAa R
. TOAYYHTH : | B nocaegosaTensrocTH IT BCe sieMeHTH,
{ MeHbmIAE X, SaMeHEeHH Ha X

. TL BeTaTh B HauaJo HOC/ENOBATENbHOCTH

. nBEa Ve € menpounraunoit gacta 1 senoassts
« CECAH e <X TO €:==X KOHen eCiu"

. KOHem HMKia

KOHEL nporpamMmsl

‘7. CITOCOBH KOHCTPYUPOBAHHS THUIOB
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Ta6auuna 7.1

nuka Yescmexa X BHNOAUATb Oedcraue(e) KOHEN MHEAA =&
nuxa noxa X. CTeK He NyCT BHIOJHATD
. Oeficraue (X. BepmuRna)
« X.yaanuth BeplIgHy CTeKa
EOHeR IHKJIA

nUKA Veco%epedu X BHNOANATDL JedicTatie(e) KOHEN RMUEAA ==
RUKA moka X.ovepeib de Nycra BHNOJIHATD
. Oedicrsue (X.Havalxo)

- . X.yAandtb HauaJo odepexH
KOHeR NHKIA

RUKA YecHavajaa dexa X BHNONUATL Oeicroue(e) Kouen RUKIR =«
RHKI noxa X.JAex Heé NYCT BRNOJIHATD
‘s Oedicreue (X.wauano)
» X.ypaguth Havalo Kexa
KoHen RUKJa

ORKA YesSKoHma dexa X BRNOIHATD JelicTsue(e) KOHEN LAKIA ===
uuKa NoKa X.Jex He NYCT BHIOJIHSATH
. Oeficreue (X.KoHew)
« X.yZaauTb KOHEI AeKa
KoHel, IHKJAA

URKA VeSHenposumannoll uacmu noeaedosamesrsnooru X
BLINOJAHATD O¢iicToue(e) KOHEl MAKNA ==
KUK noka X.eCTh HENPOYHTAHHHE SJIeMEHTH BHHOJHATN
. Oeficraue (X.ouepenHoft saeMenT)
+ X.nponycTdaTh odepeiHOfi 9jaeMEUT
EoHel [HKJAA -

UHKA YeSuacnmu cnucka X aa yrasamesesn
BHLIOJHATD OelicToue(e) KOHEel NHKAA ===
NEKA [oKa X.yKasaTe/lbh He B KoHle CRHCKS BHEOJHATH
. Oeficreue (X.saeMenT cCiHCKa 3a yxaahréneu)
. X.NMepeiBHHYTB YKa3aTenb ciicKa BUEPeX
xouen IHKJAA

RuKJ Yessacmu cnucka X 1o yrasamens
BHOOJAANTb OciicTaue(e) KOBen RAKJIA ==
nuxa noxa& X.ykasareah He B Hauaje CHHQEKA BHNOJHATH
. OelicTeue (X.saeMeHT CIHMCKa A0 yKaaaTeas)
. X. TepeBHHYTD yKasaTe.ub COHCKA Hasajk
KOHen uHKJa

OHEX Yesuroncecmea X sunosnlTe dedcrsuele) KOHER NEKAI ==
Y:=X | Y—~9T0 emte 0AHO, BCIOMOraTe/IbHOE MHQKECTRQ,
| KoTopoe Hy:HO FOA6KO AR OOBACHEHHR CMHeNa
| muxna Yee=Muomecrsa.
NHKA D0KA Y.MHOXECTBO He NYCTO BHHOJMHATD
. Y.BSATh EaKoil uu6yasb SAeMeHT B (BHIX:e)
. Oedicrsue (e)
KOHen IHKaA
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Ta6auka 7.2

DHEA Yescmera X noxa ycaogus(ed
BHUOAHATEL OelicTsue(e) KOHen JMUKJA ===
KUER NOKA X.cTeK He NYCT M ycaosue (X.BepmMHA) BHIORHITH
. Oeficreue (X.sepmuHa)
+ X.yAaauTh BepIIHHY cTeKa
KoHen LHKJAR

nuKa Yesouspedn X noxa ycaosuele)

BLUOTUATL JedcTBue(e) KOHEN| UENA ==

B nEKR noxa X.ouepeib He MyCTA M YCA08HE(C) BHEORHATH
« Oedicraus (X.mauanod '
. X.yAaJZrTb Hawajlo ovYepenn
KOHell UKJAA

nuEa YesHayana dexa X Hoxa ycaosue(er
BHOONHATE OelcTone(e) KORCH NAKIA =
nuka Hoxa X.jeK He nycr B geaosuele} BHOOANNT
. Odeficraue (X.navano)
« X.yRanXHTb HavYajo nexa
EOHeN[ BHKAA

nHEKJ Yes=koHNa dexa X moxa yMOsue‘(e)
BHIOARATH Oefdfcrauele) KOHEN, MUKNR ===
nHKX noxa X.neK He HYyCT H yca0stel(e) BHINOIHRTD
. Oedicreue (X.KoHen) .
« X.yaaauts KoHen neKa
KoHeN mHKX2

MEED YeSHenpouumansoll sacmu nocaedosameasiocmu X
moKa ycaosuele) BHNONBUTE Oedcraue(e) KoHeN HNEJIA ==
RUER Noka X.eCTh HeMPOUHTAHHLEC SJCMERTH H
. yeacaue(X.ouepengoll SAEMEHT
+ BHIIONHATD
« Oeficreue (X.ouepezHnoR sleMeHT)
-~ + X.npoHYCEHTh OuepenHoft sNeMEBT
KoHer| HEJIA

RHEER Ve & #acmu cnucxa X 856 YRa3amenes 10K ycaosue(e)
BHINONENYS OeldcTeuele) RXOHE REKAR w=

KA okt X,yxasdreab He B KOHIE CHHCKA H

. yea08ue{X.MEMEHT CUMCKE 82 YKA3aTeNeM)

+ HHIOJHETH

o« Oeficreus (X,sNeMeHT CHACKA 3a yKasareseM)

+ X.OepeQBHHYTH YKA38TEXh CHHCKE BHEpER

KoHell IHKJIA

¢. CTIOCOBE KOHCTPYUPOBAHHS THIIOB 1

Ta6auna 72 (rpodosxerus)

KN Yesuacmu cnucka X Ro yKasameAas noka ycaosuele)
BHOONUNATH OJeilcraue(e) KOHER MRENA ==
RUEX Boxa X.yKasateab He B HavaZe COACKA M
. ycaoeue(X.oneMeHT COHCKA A0 yKasaTend)
+ BMIOANSTH
« Oelicrsue (X.sneMenT cnucka 0 yKasateas)
., X.mepeaBuuyTh yKasaTedAb ¢OHcKa Hasaj,
Kouen NHUEJA

NEBKI VecHMroNcecmea X yoxa ycaosue(e)
ButionuaTh delficTeuel(e) KoMen NUKIA ==
Y:=X { Y—5T0 €ille 0ZHO, BCOOMOTATENLHOE MHOKECTBO,
| KoTopoe HyXHO rOA6K0 AAS OGDBACHEHHS CMHCA]
| upxaa YesMuoxecrsa.
NEEA N0K& Y.MHOXECTBO He HYCTO BHUONHATD
« Y.BSHThb KaKof HHGYAb SJaeMeHT B (BHX:)
. eCAH Me yc.aosue(e) TO BHXOJ HA LHKAA XoHen ecad
. Oeiicreue(e)
EOHeH mUKJIA

Ias BceX CTPYRTYp CYMIECTBYIOT TaKXe WHKAN AJH KaXporo —

HOKa, nepeGHpalolle s/eMeHTH JAHIEL X0 TeX HOp, MOKa HCTHHHO HEKO-
Topoe yciopne (Taba. 7.2).

Hanprmep, nporpaMmy arajH3a HalHYAA saeMeHTa €0 B mocAeno+

BaTeNbHOCTH € HCHOJAL30BAHHEM HHKJA «JAJAA KaXporo — noxas» MOXHO
sanHcaTh Tak:

nporpamma B nocienoBateabrocth (Bx: TD) ecTw {sx: €0) 3 na/uer

AAHO : 1 : nocaemoBaTreanHOCTL 9AeMenTOB THOA E,
el : E
noayunts; | orser == (e0 & I1)

Il BcTaTh B HaYaJ0 NBOCJEAOBATENbROCTH

OTBET := HET

neka Ve e HenpoOYRTANHOH qacte Il moxa orser==Her
. BHHOJMHATH ‘

. orBer:= (x==e0)

KOHel IHKJa

KoHel MpOrpaMmnt

3AJAUHN H YIIPAJKHEHHS

1. Hanumute OporpaMmy, KoTOpas ONpEAENAe? NPHHAIJEKHOCTH

goukn {Bx:t:R) oTpesky (mx2A), rae A: samucs’ (Rauano, komel: R).

Bo Bcex clemylOINHX 3aJauax paspellgercs HCDOJb30BATH TOMBKO
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¥e O0LEeKTH-CTPYKTypH, KOTOpHe (GHCYypHPYIOT B YCJIOBHH 3ajavd. 0+
ME CTPYKTYp pa3pelaercss HCHOJb30BaTh NPOH3BOJLHOE KOJHUECTBO 00D~
ewroB NPOCTHX THHOB (He cTpykTyp). Hrak, HanmmATe CACAYIOM
mpOrpaMMu

2. mporpamMma yiaNHTb OTpHUIATEIbHHE S/1EMEHTH Ouepenn (Bx/Buxt O
. RaHO : O : ouepexs saemenroB THNma R
. noayguth: | u3 ouepesn O yhaleHH OTpPHUATE]bHHS 9NEMEHTEE
. o6BekTel ; Ol : ouepennp sacmeHToB THmA R

8. nporpamma B neke (8x: JI) c/0BO NepeBepTHul : A3/Her
. AaHO : JI : AeK cuMBOJOB .
. noayusrb: | oTBer== (B Aeke GuuI0 C/I0BO-NEPEeBepTHILE), .
. J. pek myct

4. nporpamMma nepecevueHne MHOXECTB {sx: A, B, Bux: C)
. RaEo - : A, B : MHOKeCTBO l€eMEHTOB THNA E
. moayumrs: C : MHOXeCTBO 8aemenToB THna E | C=ANB

8. nporpamma oGbenuHeHHe MHOXecTs (Bx: A, B, Bhx: C)
. AAHO : A, B : MHOXecTBO 31eMEHTOB THMNA E- -
. noayusTs: C : MHOXeCTBO ajemeHToB THna E | C=AUB

6. nporpamma passocTh MHOXecTs (Bx: A, B, BHX: C)
. Aano : A, B : mroxecTBo aaeMeHTOB THRMa E
. moay9uth: C i MHOKECTBO SIEMEHTOB THHA E|{C=A\B
* ¥, mporpaMma CHMMeTPRUECKas PA3HOCTh MHOKECTB (sx: A, B, Bux:C)
« JAaHO : A, B : mHoxkecTso aaemenTos THna E
. noayunth: C : MHOXeCTBO @JeMenTos THna E | C=AAB
. | AAB=(AUB)\(ANB)=(AN\B)U(B\A)
y —m——m—m———
8. nporpamMma yBe/HIHTL TPETHRA NCMEHT {sx/sbix: II) na epHHELy
. nage ¢t I : mocaenoBateanHoCTh eacMeHTOB THmA R
. moayusts: | B IT Tpetnfi saeMeHT yBeJudieH Ha 1

9. nporpaMma CIAfAAHE ynopsagoderubix (Bx: I1, T12) 8 (suix: [13)

. Jauo : TI1, I12 : mocaenoBarte bHOCTh 9AeMERTOB THna E
. | mocnenoBatensnocrs IT1 u I12 we yGusaior

. moayusth: I13 : mocaenoBareAbROCTD aseMeHTOB THNA E

. | 13 cocront H3 saemenros [T B [12 (c yueToM

. | xpaTHOCTH) H He yOmIBACT

8. MHAYKTHBHOE BHYMCJ/IEHHE ®YHKUHA 113

10. mporpamma cyMMa 37EMEHTOB NOC/AEAOBATENbHOCTH (x: I) : R
. HaHo : I : moclenoBaTebHOCTh 8acMeHTOB THHA R
. NOJy4HTh: | OTBET == CyMMa 3/€MEHTOB nocaexoBaTeasHoctd I

. —p——————
11. nporpaMma HpoH3BeJieHHe 3JeMEeRTOB NOCAeA0BaTENLHOCTH (sx: I R
. HaHo : IT : nocaenoBaTeabHOCTh dAeMeHToB THHa R

. HOJy4ETL: | OTBET == NPON3BEACHRE JJEMEHTOB n
12. nporpamMma yAaJuTb OTPHIATeJbHBE SJeMEHTH CHHCKa {sx/Buax: C)
. HaHO : C : Jil-coucox saemeHTOB THna R
. Doayumts: | u3 cnucka C yganest BCe OTpHUATENbHHE S/EMEHTH

13. nporpaMma UHCJO CI0B B CHHCKe (nk: C:Z+

. RaHo 1 C : JI2-CnHCOK 3JeMEHTOB THNA CHMBOJ

. MOJAYYMTh: | OTBET ==UHCAO CJOB B CHHCKEe C.

. | Caosom HasuBaeTcs MaKCHMajbHadg rpynna noapsa
. _ | HAymUX CHMBOJOB, HE COAEPRaman npoGenos

14. nporpamMMa cyMMa BeKTOpOB {8x: a,b,BHX:C)
. HKaHo : a,b: Bexrop R (1..maxcuun)
. noayunts: ¢ : BexTop R (1..Makcuun) c=a-+tb

15. pporpaMMa CKajspHoe NMPOH3BEAEHHE BCKTOPOD (8x: a,b) : R
. maHo . : a,b : BexTop R (1..MaKcuun)
. MOAYYHTBb: | OTBET = CKaAApHOE NPOH3BEACHHE (a,b)

16. nporpaMma JOMHOXHTH MaTpPHIY (BX/BHX: a) HA THCAO (BX: X: R)
. BRaHO : a: marpana R(1..n,1..m)
. MOJY4YHTBb: | 8 : ==X*2a

17. nporpamMa IpOH3BEJACHRE MaTpHL {8x: a,b,BHX: ¢}
" ., paHO : a: matpEma R (1..n,1..k),
. b : marpEna R(l..k,1..m).
. MOAyYHTh: C : MATPENA R(l..n,1..m) | c=a+b

8. HrayKkTHBHOE BuuHCeHAE hyHKini
¥ NpOCTPAHCTBE NOCACAOBATEABHOCTEH

Dror pasfen COCTOMT H3 ABYX gacTell — TeOPETHIECKOA H NPAKTH«
geckofl. Jas nNpEMeHeHRs MaTepHaja pa3jciia Ha NpaKkTHKE H3 TeOpPeTH-
4eCKOH YacTH HYXHB TOJIBKO (ﬁopmynnpoaxn. JlokasaTesbcTBA MpHBE.
Zeibi s TONHOTH KapTHHB M MOTyT OBITH OmymeHb.
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Marematnka. OGosnagenun, [lycr

X — npoussembund’ aApasur, T, €. KaKOe-TO KOHeuHOe HAH Oecs
KOHEUHOe MROMECTBO, HAOPHMEP MHOXECTBO GYKB py{:cxoro ASHKA HAH
MHOXECTBO AEACTBUTE/bHBIX YHCEJN; S

Q(X) unam mpocTo Q — DPOCTPAUCTBO BCEX KOHEUHHX  HOC/AELOBAs
TeabHocTedl Hag X, T. e. Q={§1x2...xn: neZ+t+,xsXVie l..n}

A — nycras nociefioBaTe/bHOCTb, He COAepXAllas HH OAHONO SJe-
MeHTa (A = Q);

Qk(X), uwaH npocro Rk, — APOCTPAHCTBO KOHEYHHX NOCASAOBATENb
HOCTeH JNRHH He MeHee k, T, . Rk = {X;X3 .., Xn: 1 =k, xi = X}; Ta-
KHM 00pasom,

Q=020 >5Q2>...

¥: QeX — Q — onepanus JoGapieHAst (AOBHCHBAHMY) S/EMEHTA B
KOHell NOCJACAOBATE/LHOCTH, T. €. X)X2 +.. Xn*X == X X2 ..+ XoX, A*X = X
HT. 0; oNlepallid & ecTeCTBEHHO cyxaercs Ha Qk Vk.

Kpome Toro, 6yneM noas3opaThCsi CTaHAAPTHHMH MaTeMaTHYECKUMH
0003HaYCHHAME:

Idm — ToxzaecTBeHHOE OTOGpakKeHMe NPOH3BOABLHOTO MHOMKecTBa M
Bceebn: ldy(x)=x VxesM,

N — MHOXeCTBO HATypasIbHHX HUHCeT,

Z{ — MHOXECTBO HeOTPHUATEJbHHX MENHX THCEN,

Z — MHOXKECTBO LEMHX YHCel,

R—I:—wmomecrso HEOTPHIATENbHHX AefiICTBHTEAbHHX YHCEN,

R — MHOXeCTBO AeHCTBHTENLEHX UHCEJ.

Yepes N, Z+ r T. 1. Gyaem o6o3HauaTs MHOKecTBa, KOTOpHEe COAeps
JaT KpoMe OCHYHMX ellle R ABa RAeAJbHHX JEMEHTA: --00 H —oo,

Hepykrnpane ¢yHKUHMN.

Onpenenenne Qynkuua F: Q — Y Hasupaercs uHOYKTUBHOI,
ecin F(wsX) MOXHO BHuHCHTD, 3Has F(0) n X, T. e. ecu

3G Y+X-»>Y:VoeQ,x=X F(0*x)=G(F (a), x). (1)

TlpuMepoM HAAYKTHBHOA GYHKUHH MOXET CHYKHTH $ysguus F =
(~= €UHCJIO JIEMEHTOB HOCAefOBATEeNbHOCTH®, F: Q — Z--. JleficTBHTENB

» VoEQ, xeX F(o*x)=F(@)+1, e G Z}++X > Z},
a uMenno G(y, x) =y - 1, yrosaersopsmomee {1).

MunyxraBine QyHKUAR yno6Ho puumcanTh, Ecim HaBecTHO 3Hayes
Boe Fy ¢ynxumn F Ha mycrokt noCHelOBaTenbHOCTH @y = A, TO 3Hage-
pe Fn dymxuan F Ha nocaefoBarelbMOCTH ©n == X;Xp ... Xn MOXHO
BaATH chefylomAM 06pa3soM:

®; =@ * X;, F; =F () =G (Fy, xy),

W == @ # Xy, Fz =F (mz) =G (Fh x?); (2)

Og=0p_ 13X, Fy=F(0,))=G(Fy_pxp).

8. HHAYKTUBHOE BHIYHCJEHHE ®YHKUUH 5

Ecin MaTeMaTHUeCKas BOCTCAOBATENbHOCT @ & { ApaseTcH COCTOA-
HReM TpOrpaMMHCTCKOM NOC/HeA0BaTENbHOCTH P sieMenToB THNA X, To
COOTBETCTBYIOIIan (2) mporpamma 3anmmercs B BHAE:

P. BcTaTh B Hayalo

F:=F0
kA VX & senpountanHofi yacTs P BHIOARATE
=G (F, x) 2"

KOHel IHKJAa

3ameTbTe, 9TO HHAEKCH B MaTeMaTHYECKOM ONHCAHHH (2) cxemH
puuHcaeHHs F, T. e. 3HaukH X; R Fi, OTHOCATCA K 3TanaM BHIYHCAEHRH
A o6osHavaloT cocrosnus obzexroge x B F B (2') B pasamumne Mo-
MeRTH BpeMenH. IIpu nporpaMMHol peanHsalnE STH HEREKCH HCY€32I0T.
Jlerko npoCAENHTb AHAMOTHIO MeXny cxemamu (2)—(2') u mero-
IOM MATEeMATHUECKO# HHAYKUHH. Ponb 6asn MHAYKIHH HMrpaeT Hauahb-
Hoe 3HaueHHe QYHKUEH Fo, a poap mara AHAYKIHH — IOAF BHUHCJICHHH,
T. e. G. MMerHo nosToMy yaosaersopsiomue (1) QyHKHAR Ha3uWBAOTCHA
HHAYKTHBHEIMH. ‘
Ounpenenenne [Jedctoues andapnta X Ha MHONKeCTBe Y na-
3HBAETCA NPABHAO, CONOCTABAMIOMICE KAXAOMY CHMBOAy X &X oTo-
6paxenne Y— Y, T. e. oroGpaxenne G: YsX—Y.
Bumecro G(y,x) mMe OyneM uacTo DHCATh ¥ ° X, NOAYepKHBas aHa-
JOTHIO ¢ omepanpeft & — AelicTBAeM andasura X Ha Q.
* TakuM 06pa3oM, onpeAciieHre MHIAYKTHBHOA (YHKUMR MOXHO nepe-
dopmyarposats Tak: ¢ynxuna F: Q—Y nasuBaercs HHAYKTHBHOH,
ecau cymecrsyer AefictBue ©: Y#X—Y Takoe, 4TO AHArpamMa

QX — Q
FsldX l lF
Y*X—o—b Y

xommyratieHa, T. . Vo=, x&X F(oex)=F (®) o x. donyckas
BOJMBLHOCTH peuH,” MOXKHO €Ka3aTh, YTO F. MHAYKTHBHA, €CJH OHa $B-
aseTcs roMomopdmEaMoM L —Y, cornacoBaHHnM c AelicTBHeM X.
3aMeuanne B sTom onpefeleHRE TpebyeTca CyleCTBOBAHHE Ka-
Koro-HuGyap AeiicteHs. OpHako ecin F HHAYKTRBHa, TO AeficBue X Ha
F(Q) onpepeneHo oinosnauHo, a Ha Y \F(Q) oHO He cyilecTBeRHO,
YrBepxXaeHnHe (kpurephit HRAYKTHBHOCTH), F MHAYKTHBHA <=

Va, beQ: F (a) =F (b), Vx = X pumoaneno F (a # x)=F (b#x)

1. e. F HHIYKTHBHa TOrZa H TOJIbKO TOTZA, KOTAa H3 DABEHCTBa gHa-
el F Ha NOCHE/OBATENbHOCTAX a H b CiefyeT PaBeHCTBO H HA JioO-
6biX OAHHAKOBO YAJHHEHHHX» NOCAEJOBATEILHOCTAX asX H bx,
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Hoxasareascreo. To, 9To STO yCAOBHE UBJSETCH HEOGXOZAMEIM (=),
OYEBHAHO CJEAYET HPAMO M3 onpeXeteHHs HHAYKTuBHOH GyHKmH. JoxaxeM jo-
€TarouHocTs (=), Jasn storo onpesennM je#ictsue X Ha F (Q) dopMysoft y o x=

=F (a* X), rae a-— 1i060fi aneMeHT Muoxeerpa F—! {y). d10 onpeseneHHe KOPPEKT= -

Ho, TakK Kak ecaH b-—apyro#i sheMeHT MHOXeCTBa F—l(y), To F(a)=F (b) u, 3Ha«
9uT, F(as x)=F (b+* x). Jna y = Y\F(Q) o?}&ne\n:::;nneﬂcnne X Kag-HHGYAb, Ha~
HpEMep dopMynot y o x=y yx <= X, Ouenugto, 9 J TaK OHPeREJEeHHOro JelcT-
R o yosQ, xesXF(o+*x)=F(0)ox. H

Ha npaktake Ansi TOro, 4TOOH BHSCHHTb, ABASETCH AN F HHAyK-
THBHOH, Pa3yMHO AeHCTBOBATH N0 ONpEfe/eHHIO: paccMoTperh F(w+x)
H NONHTAThCS BHPAsHTh 5Ty BeamunHy uepes F(w). Ecan sto yaasocs
# B NOJNYYeHHHX BHpPaxeRAsX Qurypupywor jumsp F(w), X H KOHCTaH-
TH, To F nuaykTHBHA H, Gonee Toro, HaljaeHHHe BHpaXeHRs H ecTh G,
Ecan xe 9T BHpaXeHHs COAepXKaT 4TO-TO eme, TO OGHUHO CheAyeP
BHBOA, uTO HHGOpMauun, 3akmoueHHoH B F(w) m X, HeaOCTaTOYHO AJs
BoluncaeHust F(wsx), T. e. F He sBasercd uHAyKtusHO#. Kpurepmit
HHAYKTHBHOCTH NO3BOJSIET A0KA3aTh 3TO CTPOro.

PaccmoTpry, HanprMep, OYRKURIO f = «iHCIO MAKCHMAJbHHIX 3/e-
MEHTOB  nocaeposatensHocth», [:Q(R) - Z+4, [(A) = 0. Bupasum
f(w+x): ‘

. I, eClH X > MAaKCHMaJbHOTO 9JEMeHTa ©,
T forx)={ (o), eclH X < MaKCHUMa/JbHOrO 3JeMeHTa O,
f(0) -+ 1, ecit X = MaKCHMaJbHOMY PJEMEHTY ®.

B npasoil wactn ¢urypupyior f(®), X m «MaKCHMAaJbHHH 9JeMeHD
©». TakuM 06pasoM, MOXKHO CHeJaTh BHBOA, YT0 | HeHHAYKTHBHA —
nidopMalnK, sakmoueHHol B f(@) n X, HeJOCTATOUHO AJs BHYRCJEHHS
f(o*x). XoTss B AaWHOM ClyYae H OUEBHAHO, UTO MaKCHMaJbHH 3/es
MeHT @ He MoxXeT OuTh HalizeH no f(®), T. e N0 YHAIY MaKCHEMaJdbe
HHX 5/JeMeHTOB B @, MOXHO JOKa3aTh HEHHAYKTMBHOCTE f R cTporo:
da, beQ, xe=X, aaMenno a =1, b =2, x = 2 Takue, 4T0 f(a) =
=1f(b)=1, no f(asx)=1, a f(bsx) = 2, T. e. f(a%x) 5 {(bsx), Cne-
AOEaTeNbHO, 1O KPHTEPHIO MHAYKTHBHOCTH f He siBAsieTcs HHAYKTHBHORM,

CraunoRapnue snauenus, ITycts F: Q — Y — mHpyKTHBHAS GynK-
HHs He 'Y*X-»Y—coomerc’rsyxom.ee eft peficteue. X Ha Y 3Hauenue
s &Y HA3HBaeTCA CTAYUOHAPHOIM, €CIH

Vie X sox=ss,

Ecan npr sHunchennn F(®) Kakoh-HEGYAB nﬂnyxmsﬂoﬁ yHRUMH
o6HApYXKHBaeTcH, UTO SHadeNHe Fy CTAalMOHAPHO, TO BHUMCACHHS MONKHO
npepsath, #60 F(®)= F;. CxeMy BHuHCJeHHs 3HAYEHHs] MHAYKTHBHO[
dyururr (2') ¢ yueroM CTalROHADHHX 3HAYEHHH MOXHO NepeNHCATh
B BHAE:

P BCTATh B Havano

=F0

8. MHAYKTHBHOE BHYHCJIEHHE ®YHKUHA 117

nuka Vx < HenpoiasrtaBHoll wactd P
. noxa (F) ne cramuoHapHO
. BHNOJNHATD
F:=G(F, x)
KOHel HHKJA

Mpuuep. Mycrs
X—npouanonbﬂuﬁ aa(aBHT H3 ;.uayx nar Gonee cHMBOJOB, X0 & X,

== {na, Her},
F— «BCe '9JeMeHTH IO0CjefoBaTelbHOCTH paBHH x0», F: QY.

Onpezeaum ° (aeficrere X Ha Y) caeayiownM oGpasom:
naox0=pa,
Aaox == HeT, AAAJawoboro X # x0,
HeTo X == HeT, AJA JIO00r0 X.

Jlerko BHZeTs, ar0 F(@sx)== F(®) ° X, T. e. F HHAyKTHBHA, & 3Ha-
geHHe HeT & Y sBJAETCH CTAalHOHApHHM. TakgM 0o06pa3oM, RLIYHLCAEs
nre F(@w) MoXHO 3anAcaTh Tak:

F:=na

nrKa Vx & nempountanuoit gacta P

. noka F 5= mer

» BHOOARATH

F:= (x 7 x0)

KOHel[ HEKJa

O6uuRo nporpamma, YYRTHBAWOIAA HajHuue CTAHHOHAPHHIX 3Haue-
HAl, GoJee NOHATHA M MpPOCTA, 4YeM mporpaMma, nepefupaiomasn aie-
MeHTH NOCJAEAOBATEJBHOCTH 10 KOHIA AaXe nocjie TOro, Kak OTBET yxke
He MOXeT H3MeHHThcH. Kpome TOro, yuer CTanmROHAPHHX 3HaueHRH B
noxa OGHYHO NO3BOJTET YNPOCTHTH TeJO IHKAA (4TO M CAENAHO B GpH-
Mepe shime), Pasymeercs, B HeJfiX ONTAMH3AUHH MOXHO HFHOPHPOBATH
CYILLeCTBOBaHAE CTAllHOHAPHHX 3HAYCHHA.

HupyKkrasubie pacunpenns ¢ysknuil, Muorne ¢yRKUMHE Ha npo-

- CTpaHCTBe IOC/AENOBATEAbHOCTE! He sABASIOTCA HHAYKTHBHHMH. Ot0

o3RayaeT, 9To uudopMaunH, 3akmouedHolt B ‘F(w) H X, HeAOCTaTOYHO
Anst BelumcheHus F(oex). MoXHo, 0QHAKO, MOCMOTPETD, -Kakolt HMeHHO
AHdOpMaLEN HAM HE XBATaeT, H PacCMOTPETD 6oJee CROXKHYIO PYHKIHIO,

BKJIOUHB B Hee H 5Ty HH(ODMAURIO TOXKE.
Onpenenenne Qynkuus F: QY nasuBaerc UnOYKTUBHbIM

pacwupenues yrkunn f: @ — Yy, ecan
a) F BeARyKTHBHA,
6) dx: Y > Y; Taxoe, uto Vo € Q f{0) == (F (0)).
Mpumep. PaccmorpaM ¢yHKuHIO [ = €UACAO MAKCHMAJIBLHHX
S/EMEHTOB NOC/NEeAOBATEABHOCTH», MB BHIeHH, 4TO 3Ta GYHKUEA He
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KpAsieTcs HMHAYKTHBHON — Jua Boupcxenns f(w:X) Bajo SHaTh MaKcH<
MGJBHEN 9/eMenT ©. PaccMoTpaM RoBylo (yHKUEIO:

F:Q->Z + R, F(0)= (f (o), max (0)), -

rie max: Q — R — QyHKIHH, cOBOCTABAAOMAN KaXA0A IOCAef0BATENb~
HOCTH MAaKCHMyM ee sJeMeHToB, max(A) = ——oo,

3pan {(w), max(w) m x, Moxxo mafith # f(wsx), B max(o+x),
T. e. Fe—-nuaykrtupuas ¢ynkuns., OueBHAHO TakXe, Y10 Vo9,
snasn F(w), MoXuo nalita f(w) — pocTaTouHo npocro «3a6uTh» max (o),
Taxknm 06pa3oM, F — unjiyktaBHoe pacwmupenne f, m f MoXHO BHUHC-
JAHTL TaK: . ’

P.BcTaTh B HAualo

.

y:=0; m:= — o0 .
uBKA VX < HenpousTanHofl wacTH P BHOONHATH
. BHGOD

« « OpH X < M =>HAYEr0 He ACAAThH

. ompu X=m=>y:=y+1

. JHPE X>m=y:=1; mi=x

. KOHem BHOOpa '

KOHEH LHKJA

OTBET ;=Y

MunnMaabHoe HBAYKTHBHOE pacmmupeHse. as oaHOK H Toll e
$ynkuun f MOXHO DPHAYMaTh pasHHe HHAYKTHBHble pacuHpenus. Ha-
Opumep, TOMXAECTBeHHoe oOrobpaxkenne Idg: Q->Q sBasercs mHayk-
THBAHM pacliHpeRueM A moGoi ¢ymkumm f. las artoro pacumpenns
n = f, T.e. 3sanava noayvenns f(0) mo F(®) ectv B TowHOCTH HCXOA-
Has 3ajzava. Takum o0pasoM, STO HHIYKTHBHOe paciiHpeHHe a0COMOTHO
Gecnoae3no.

HarGonpmnfi OpakTHYECKHE HHTepec NPEACTABASET TaKoe HHAYK-
THBHOE DACHIHDeHHE, KOTOpOe CO0epicur MURHMYM unpopmayuu o6 o,
Mu nokaxem ceftyac, 9T0 Takoe MBHHMaJbHOe PACUIAPeHHE CYyleCTByeT
B YTO OHO €XHHCTBEHHO C TOYHOCTEIO MO H30MOpOhH3MA,

Onpepenenne. llyete F1 Q—>Y 1 F: 9> ¥ — me OyukIan
pa Q. Craxed, uro F>F, ecnn 3p: Y-> ¥ raxce, wto Vo=
F (0)=p(F (@), T. e. ecan F (@) moxno maitr mo F (a).

Onpenedenne HMHIykTHBHOE pacininpenne Fe~>Y dynxunn . £
HASHIBACTCS MUHNMAADHBM, ECIH

a) F@) =Y,

6) aas m06oro APYroro HWujayktHBHoro pacuiapeRnss F é¢ynknmn {
F=F \ .

YTBepXaenue MunpMaabuoe PacHIHpeHHE eAHHCTBEHHO C TOUs
ROCTHI0 RO B3OMOpduama, .
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HoxasaTeancrso. Ilyers Fi: @->Y 5 Fz Q-» Y3—ZBa MHHHMAJIBHHX
araykTHRHNX pacmupenns f. Torxa !
F(@=Y, Fi@=Y;, F>F F>F
Tak xax Fy 32 F2 u F2 22 F1, To cyliecTBYIOT P12 H P TaKue, 4t0
vo &2 Fa(@)=pa (F1(a)) ¥ Fi(@)=pu (F2 (@)
JogaxeM, UTo P O pn=Idy, Bosmmew moos y; =Y. Tax xagk F (@)=Yi, vo

cymectByeT © & & Takoe, 910 Fj (@)=yi. Tak kak Vo & & Fi (@)}=pu (pa (Fi (@), 10
D12 0 Dot (y1)=yr ITocKomsKy y: mioGoe, TO Piz O pu=Idy, AHAJIOTHYHO ROKa3Ees

BaeTCs, NTO Py © Pre=Ildy, H, 3ua¥AT, Pz H pay— nsoMopdaamu. W

TeopeMa, MuHHMabHOE pacI#peHne CyIUECTBYeT.

NoxasareabcTBOo. JoKasaTeanCTBo 9TOf TEODEMB COCTOMT U3 ABYX STas
gos. CHauana CTPOHTCH HEKOTOpOoe BlioJHE KOHKpETHOE HHAYKTHBHOE DAaCIIHpeHHS
(5a3oBeM ero KaHORUYECKUM), a SaTeM JOKaSHBAeTCH €ro MHHAMANBLHOCTD.

Kanonueeckoe UROYKTUEHOe pacuupenue gyncyus f. OGoananm Yepes ay * @
peayasTaT noGasieRun (IPUNHCHBaHAs) HOCACHOBATENBLHOCTH M & Q°B KoHeR mOC*
JenoBaTeABLEOCTH 3 = @ {1731 0JHOSNEMEHTHOR HOCJIEZOBATEABHOCTH @ STO COrNas
CyeTCK €0 CTapuM CMHCIOM 3Haka ¥). BaepeM na Q GumapHge OTHOUIEHHE =~ CJIGe
AYIOHEM oGpasoM: -

a~b<>vyoeQf(arae)=f(bea)
SIcHO, 4TO '

1) ~ ecTh OTHOMICHHE SKBHBAACHTHOCTH HAa Q,

amb=>yxe=Xasx=b+x

3) a = b =>{ (a)=1f (b).

PaccmoTpEM (PaKTOP-MHOXKECTBO ?—Q/ a [0 OTHOUICHRIO SKBUBAJEHTHOCTH »~ #
obo3nauuM Uepes F: @-»F ecrecteesnyio npoexnmo Q ua dakrop-MHOXecTBo. Tor
Aa 2) MOKHO mepemucaTh B Bule :

va ba2F@=R0) vieX F@rx)=F+x)

T, e Ana 7 punomEseTcs KpHTEpHRA HEXYKTHBHOCTH. .

U3 3) pHTeKaeT, uro f mocTosHHa Ma MHOMXECTBAX YPOBHS tbyﬂkgﬂ} B n, caee
J0BaTebHO, MOXKHO ONpeAE]UTh UPOeKUHIo I Y->Yg dopuynoi 7(w)=f(0), rae
m—KaKoﬁ-ﬂEG);Ah npeacTapHTeNb KJaacca SKBHBAJACHTHOCTH c:f. HaxkoBelt, H3 oupeges
aenuit ¥ u 7 BHTeKaeT, uto f = foF. ~ ~

TakeM oGpasoM, F—mEAykTuBHOE pacmiipensue f u F(Q)=Y.

[lokaxeM Tenmepb MHHAMANLHOCTB F ore TMOKAXKeM, 910 AJs awGoro F: Q->¥
HEAYKTHBHOIO PpacllupeHHs f cymecreyer p: Y-»Y TaKoe, uUTo Va & Q F(a)=
=p o F(a) Tak Kak ?(a)-—s‘ro KJacC SKBHBAJIGHTHOCTH a, TO HAM Hajo HoKa3aThk,
w70 mo 3nauexnio F (a) Kaace 9KBZBAJNEHTHOCTH a ofpejeasiercd OAHO3HAUHO. Heii-
crautensio, Oycrs F (b)=F (a) (b =9Q). B cuay maaykrusnoctn F vo = Q F(as o)~
=F(be¢ @), a Tak xak F—pacmmpeane {, 70 n f(as @)=f(bew) T. e. a~b,
TakuM oGpa3soM, AJA SAeMEHTOs a M b ¥3 pa3dHX KIACCOB SKBHBAJEHTHOCTH
F(a) % F(b) 1 mo smaweHnmio F(a) xnacc lsxsupansedtHoCT! & (1. e. F(a)) onpene-
aserca ogHosnauno. Il

.
VreepkKAeHHue (KDHTepHA MHHAMAJbLHOCTH HHAYKTHBHOIO pacs

. mmpenns). UnAykTHBHOE pacumpenne F: Q& — Y QyHxuHR f: Q@ — Y ag.

JsieTCsi MEHHMAJNBEKM Torfa H TOJABKO TOIAa, Koria

1) F (@)=Y,

2) Va,b=Q F (a) % F(b)=a®Db, rae = — oTHOmeHHE SKBH=
BanenTnocTy, BBenennoe Buue (a % b<>Jo =R f(ar0)=i(b* o))
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HokaaaTeabcTso. Heo6XoxHMOCTh oueBHAHA. JOKaXeM JOCTATOUHOCTE,
PaccCMOTPHM KaMOHHUeCKOe MHHEMaJbHOE pacmupenHe ?, Q-5 7. Tak xak F }?
TO cymecrnyer p: Y->¥ Taxoe. 910 YOS Q f((o)_p oF(0). Tak xak F(Q)=Y,

a ﬁ(Q)—Y. TO p(Y)-—Y. T. €. p #BJAKETCH OTOGpameHHeM <uad. [IJS TOTO UTOGH
JOKa3aTh, 9TO DP-—H30MOp}H3M, oCTajloch MOKa3aTh, YTO P HE CKJAEHBAeT TOUEK M3
Y=F (Q), NeficTauteabuo, paccMOTPEM Ape pasHue ToukH S F(Q):~

Yo Yy EF (@), ¥ =¥ ya=F(a). ¥ =F (b).

Tak kax F(a)#F (b), 10, coraacuo 2), ?(a)-#f’ (b), 1. e. p(ya)-#p(yb). B

IIpuMep HCNOAb30BAHAA KPHTEPHS MHAHMAJbHOCTH. OueBHAHO,
qT0 (GYHKIHAA ‘

F:Q>2Z+sR, F(0)=/((0), max (o))

He ABJAETCS] MHHHMAJLHHIM HHAYKTHBHHM pacliMpeddem OYHKuMH f —,
= GUHCAO0 MAKCHMAJbHHX 9€MEHTOB NOCAENOBATENbHOCTH», TAK KAK
F(Q)+* Z4«R Hanpamep, 3o = Q: F (@) =(0, x) npH X %= — oo

Oznako ecH OrpaHmYMTh 06MacTh 3HAueHA QyHKuUME, T. e. pac
CMATpHBATh ee Kak oTobpakenne F: Q@ — Y = (0, —oo)|J NxR, To Taxkas
OyHKIHA GyAeT MHHHMAJIbRHM HHAYKTHBHHM pacmnpernem f. Jlokaxkem
3TO, NMOJB3YSACH KPHTEPHEM MHHHMAJbHOCTH.

1) F(Q)=Y. [Hefcreurensno, V(n x)&N*R Fo=3xx ... x
(n saeMentoB) Takas, uto F (@) ==(n, x), a (0, — oo) = F (A).

2) Mycts a, b= Q n F(a)= F(b). IMokaxem, uro a5¢b. Iycts
F(a) = (na, xa), F(b)= (nv, xv). Ecan n. 5% my, To 3T0 mpocro 3HAYAT,
gro f(a)7= f(b) u, cneposarensno, a 5¢ b. Ecam Xe n, = np, HO Xa 5%
%= Xp, TO Ge3 OrpaHHYEHHs OOMIHOCTH MOXKHO CUHTAaTb, YTO X, << Xp.
Torza f(asXs) = ns -1, f(b¥xa) = ma, T. e. F(axa) == i(bex,) u, sna-
unT, a%b. . ) :

Pasnue npocrpancrsa w Aoonpenenenns. Ha npakTHKe THOIHYHE
CHTYalH, Koraa caMa ¢yHnkuus f m ee ydo6roe MHAYKTHBHOE pacuiy-
petine F onpefieNienyl Ha pasuux mpocrpaHcrsax. Hanpuumep, aam odyux-
IHE [ = «cpesHee apHdMeTHUECKOe 3/eMeHTOB noC/e10BaTeAbHOCTHY,
OnpesieCHHOH TOMbKO Ha 21, MOXKHO HCHIOAB3OBATH HHAYKTHBHOE pac-
umpenne F == (3, n), rae I: Q - R — cymMMa saeMeHTOB nocsen0BaTens-
HocTH (2(A)==0), a n: @+ Z-+4 — quci0 s4eMeHTOB noc/ef0BaTebHO-
crn. TakuM o6pasom, B 9toM ciyuae f onpeseneHa Ha Q1, a F—na Q.
Ecin B yxe paccMaTpHBaBuieMcss TpHMepe f == «UHCIO MAKCHMANbUHX
3/IEMEHTOB NOC/NeJ0BATENLHOCTH? He HCNOJL30BATh HACANBHHX DJeMeH-
TOB oo, T0 ¢yHknua F = (f, max) Gyaer onpereNieia Jmws Ha 1,
xora f onpenlesiena na Q.

EctecTsenno, Takue PACXOXJeHAst HAAO YYRTHIBATh NPH NpPOrpaMm-
Holt peasmsanmd. Hanprmep, HaxoxjeHHe umcaa MAKCHMAJBHHX je-
MEHTOB NOCJICAOBATENLHOCTH Ge3 HCIHOAb30BAHHSA HACANLHHX 3/1eMEHTOB
g0 OpHIIIOCh OH samHCaTh TaK:

8. HHAYKTUBHOE BHYMCJIEHHE @Y‘HKIJ.PIPI 121

ecan P.nycTa 1o orser :=0 nBade

. P.scraTp B Havalo

P.npovecTb OdYEpenHON aneuem‘ B (BHX: x)
yi=1; m:i=x

. n8Ka Vx € nenpounTannoii sacre P BHLIOJHATH
. » BHOOp ]
. o OpE X < M => HEYEro HE¢ NEJIaTh -
.. . HpE X=m=>y:=y+1

.. .OpE X>M=>y=1 mi=x

. . KoHen BHGOpa

. KOHel IHKJa

. OTBET:=Y

KOHen ecJu

Kax BHAHO H3 5TOFO NpHMepa, HMETb JIeJ0 ¢ MHAYKTHBHRMH (YHK-
HHAME Ha Q mpoute, wem ¢ dynkuusamn na QI. ITostoMy, ecin HHAYK-
tusnas Oynkuas F ompexenera pa Q1, PaSyMHO NONHTATBCA JOOnpe-
AeanTh ee Ha Q ¢ coxpanennem G, T. e. NONHTaTLCH HalTR Takoe y0 ==
= F(A), ut0 ' ,

VieX F(x)=F(A*x)=G(F(A), x)=G(y0,x), T.e.

G (y0, x) =F (x).

Ecar npr sroM F paccMaTprBaerca Kax WHAYKTHBHOE paclIHpeHHe
f, To Hajo eie COXPaHMThL H J:

f(A) = (F (A)) == (y0).

BepueMcs x npmuepy «YHCA0 MAKCHMAaAbHHX 3JEMEHTOB MOC/Je10Ba~
TespHOCTH». DYHKUHIO Mmax: QI(R)—»—R 'MOXHO OHJIO AOONpPeneNHTh
Ha Q, TaK Kak cymecTByeT y0 == —oc <R rakoe, uro

VieX G(— oo, x)=max(— o, X)=x=F (x).

Ananorsgno HHAYKTHBHYIO ®yHKumI0 F = «lpousBeleHHE 5JeMEHTOB
apca0B0i nochaepobateasocTH» (F: Q1 (R)— R, G(y,x)= y*X) MOXHO
HOOMpeAetuTh Ha Q, Tak Kak cymecTByer Y0 = | & R rtaxoe, uro

VieX G(,x)=1xx=x=F (x).

HaoGopor, RHAYKTHBHYIO q)yﬂkymo F = «nepBuifi 3JeMeHT nocJaeno-
BarteapnocTR» (F: Q1(X)— X, G(y, Xx) = y) Aoconpexeiuth Ha Q Heab3s,

' TaK KaK He cymiectyeT Takoro y0 & X, uTo

VieX G(0,x)=F(x), . . e. y0=x.

IlpyraMu cjaoBaMH, He cymiecTsyeT y0 & X, KoTopHii 6ua OH pased
BceM X & X OAHOBpEMEHHO.

Haxonen, ecan Takoro y0€Y g F: Q1(X)—»Y 1 G Y« XY
HafiTH He Y1aeTCS, TO MOXKHAO NONHTATHCH PACWAPHTb NPOCTPAHCTBO Y.

ColcTBeHHO roBops, HMeHHO Takoe pacuinpenHe mpocrpamcrsa R zo R
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B OLJO HCNOJE30BAHO B NPHMEPE SIMCAO MAKCHMAJBHHX 3JEMEHTOB
TOC/Ie10BATEBbHOCTHY.

IMMpaxTuka Ha npakTHKe HUAYKTHBHOE BHUNMc/ieHHe GYHKUHH HA
OPOCTPAHCTBE HOC/AELOBATeABHOCTEN CcBOAUTCA OOHTHO K IPHMEHEHHIO
onHOro H3 AByX npuemos, IlepBHfi npueM COCTOHT B TOM, WTOOH TpAMO
OpeACTaBHTh HEHHAYKTHBHYI0 (YHKUHIO B BHAE KOMIOSHUHH AAAYKTHB-
HHX (Haupumep, cpelneaphMeTHUeCKOE MOXHO NPEACTaBHTH B BHAE
2/n, rae X —cyMmMa, a n—UHCIO 9/JEMEHTOB IOCIE/0BATENbHOCTH —
ABe uHAyKTHBHHe (yuxuuu). Ecau to yaaercss, T0 B KauecTBe HHAYK-
THBHOTO DACUIMPEHHS MOXHO B3fTh OGbeluHenye NOAYIEHHHX HHAYK-
_TuBHHX -yHKumA (ana cpeaHeapudmermueckoro— mapy (Z,n)). Pas-
noxeHue QYHKUMM B KOMNO3HUMIO HHAYKTHBHHX, OIHAKO, TBOpUecKaf
3ajaya W [OTOMY NpHMeHsfeTcs TONLKO B MNpocrefilmx caydYasx, rae
Taxoe pasjoxeHue Godee win Meuee GUEBHAHO.

Bropo#t mpEeM coCTOMT B Buipamenun f(wsx) uepes f(@) u x. ITocs
Ae 5TOr0 WAZO HOCMOTPeTb, Kakofi HHbopmauwn, Kpome f(w) u x, ue
xsaTaer Aan suslancaesun {{wsx). ITycts sto madopuamus fl{e). Ecm
i1 (0*x) Bupaxaercs uepe3d f(0), f1(®w) u X, T0O B KauecTBe HHAYKTHB-
goro pacuiupeHuss { MoxHo B3aTh napy (f,fl). B nporusHom cayuae
gemocraiomas mubopmanus obosuauaerca i2(w) H paccmaTpuBaercs
f2(0*x). U omate: ecan f2(w#x) BHpaxaercs dYepes X u (YHKUHH
f(o), fl(0) u i2(w), T0 Tpofixa (f,{1,{2) ssaseTca MHAYKTHBHHIM
pacumpendem f. B npordBEOM clyuae pacCMaTPHBAeTca HeACCTamMWiad
nudopManus 3 @ T. A. A0 Tex nop, moKa He GYAeT NOJYWEHO HHAYK-
gusHoe pacmupenue f. BTopodl mpaeM, B OTAHYMe OT NEPBOTO, ABAsETCH
pery/sipHuM # nouTd He Tpelyer TBOpueckHx ycuaufi. Hrmke MH B
OCHOBHOM G6yJeM NOJb30BATHCA HMEHHO BTOPHM HpHEMOM — A00aBies
gHeM K Qyuruuu Hepoctalomel Aas HRIYKTHBHOCTH wHGOpMaluu.

PaccMOTPHM HECKOJBKO NMPHUMEPOB HEIXYKTHBEOTO BhHIHCACHHA (YHK-
REdl Ha HPOCTPAHCTBE NOCAETOBATEAbHOCTEH.

Homep nepmoro osaemenrta, pasnoro x0. ITycre cromt sapaua ompe.
IeMHTh HOMEp HepBOro 3JemeHTa, paBHoro x0, B [OCHEAOBATE]bHOCTH
P snemeuros THHa X:

AQHO : P: nocaexoaaremuocn 9JeMEHTOB THOA X,
x0; X

TOJYYHTh: |HOMep mepBoro pxoaxaenus x0 B P uau 0,
|ecan snementa, pasuoro x0, B P ner

Monntaemcd BHUHCAMTE 9TOT HOMEP HMEJYKTHBHO:

ecad X0 =0 Aan x 7= x0,

f(A) =0, f((t)*x)g{ ! o), B TPOTHBHOM cXAy4Ee,

rAe ) = n 4 | == noMep snementa X (N — AJMHHA LOC/EAOBATEbHO-
ctn ©), Yoaosue x0& @ nerko bupasmo vepes f(e): xV=o =
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«=> {(@) 7= 0. Tosromy f(w*x) MOXHO HepemHCaTb B BUAE

f(wtx)—{ f(w), ecau f(o) = 0 rau x % x0,
“lu+1, ecnmu f(0)=0n x=x0.

Taxum obpasom, suamus f(®) B X HeNOCTAaTOWYHO AJNA BHUHCACHHA
f(w*x) — Hy:XKHO 3HaTh emte ¥ n— AAHRY ©. Pacemotpum Gogdee €nOXK-
Hylo ¢yskuuio F, BRIOYuB B Hee H 5Ty HEGOpMALAIO:

F = (i, n),' F:2>Z++Z+4, n(e)=<Iuacio SJEMEHTOB @».

OueBuano, uro F saBasiercs uuMAYKTHBHHM pacumpennem f. Xors
570 pacmupeHue ¥ He MHHHMAJbHO (AOKaXHTe 5TO), OHO ONPEAEIEHO Ha
BceM Q H Jerk0 Buuucaumo, IToaToMy AAS DNPaKTHYECKHX Nesel ero
JOCTaTOHO. ~

Hakoneu, saametuM, 4T0 Bce suaueuns [ = 0 #BAMAIOTCS CrauHoHap-
HhiME., Hcnoabsys 00o3BauenHs <OTBET» H <UNCJO NPOYHTAHHHX» BMes
cTo f B N COOTBETCTBEHHO, MOXHO SamHCcarb HpOorpaMMy B BHJe:

nporpaMMa HoMep HepBoro (BX: x0) B HoC/JeACBaTeNbHOCTH (BX:P) : Z+

. IaHO : P: nocaexoBaTesbHOCTh 9JeMeHTOB Tuna X,

. x0: X

. NOJY9HTDL: |HOMep DepBoro Bxoxnesus x0 B P mam 0,
|ecan sxementa, paBsorc x0, B P ner

. P. BcraTh B Hauano

. orser ;= 0; WHCJIO npOUHTAHHHX =0

. naa& Vx & menpouETamHOR wacts P

. . poxa oTBeT =0

. . BHOOJUATH

. . UACIO OPOUMTAHHLIX.yBeABYHTh HA 1

. . ecns x==x0 TO OTBeT := UYHC/JO HPOUYHTAHHHX KOHEH €CJR

. KOHel HHKJA

KOHell HPOTpPaMMBl

CpenHeapugreTHIECKOE.
KaHO : P : nocaenoBaTeqbHOCTh 9JaeMeHTOB Tuna R,
P.de nycra

NOJAYUYHTH: Icpenﬂeapmmemqecxoe SJIEMeHTOB nocJex0BaTEAbHOCTH

Mu yXe FOBOpUJH O TOM, YTO B KauecTBe HHAYKTHBHOTO Pacmiu-
peHust Aas 9TOH (YHKUHE MOXHO B3ATH F=(8,n), rne S: @—> R~
cyMMa SJIEMEHTOB HOCJAEAO0BaTeNbHOCTH, & I Q — Z} == urchO 27€MEH-
108. COOTBETCTBYIOILAA NPOrpaMMa 3aMHCHIBACTCS B BRACL

nporpamma cacaneapudmernueckoe (8x:P): R
. AaHO : P : nocaenopareAsHoCTh 9aemeHTOB Tuna R,
. P.n¢ pycra
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" noaywnts: | epentieapudmeTuyecKOe 9J€MEHTOB HOC/EA0BaTe/IbHOCTR
. P.BcTaTh B Hauajo

o cyMMa:=0; n:=0 .

. HHKJ VX & HenpoyuTaHHoil yacTH P swnoansats

o . CyMMa ;= cyMMa +Xx

es 1 =1 +1

» KOHeH HHEJAA

» OTBET ;== CyMMa/n

XOHEel[ NpOrpaMMul

Hpencrasnenue cpenneapudMeTHUECKOr0 B BHAe KOMRO3BHHH HH~
AYKTHBHHX (yHKUHH, KaK yXKe OTMEYaJoCh, ABASAETCA TBOPUECKOH 3aia<
uefl. MoxHO ObLJIO MATH M CTAauAAPTAHM (BTOPHIM) DYTEM, T. €. BHIpa-
®ath f(w*x) uepe3 f(®) u x. ITocMOTpUM, K uUeMy NpHBEAET STOTHYTh]

f (@« x) = (S (0) + x)/(n (0) + 1) = (f (@) * n (0) + x)/(n (@) + 1)
Tak Kag s npaBofi uactu KpoMe f(®) ® X ucmosnesyercs n(w), TO
F =(f,n), rze n(o)==«uucao SJeMEHTOB @3, n: Q> Z +.

Q®yskuusa F B HeloM onpene;nena auuws ga Q1. IompoGyem npo-
AonXuTh ee ua Q. Jas storo uago HaAth Taxoe y0, 9ro

VxeR x=f(x)=fAsx)=(f()*n(d)+x)/(n(A) 4 1)=
= (y0#0+ x)/1

mx VxR x=y0#%0+4 x. Ho noayuennoe paBeHCTBO BHROJHEHO
Vy0 = R. Caenosartentno, Moxuo xoonpeneanth f(A) uem yroamno, ua-
ppEmMep Byaem. B pesyabraTe noayusM mporpammy:

nporpamma cpenueapudmernueckoe (Bx:P):R

. AaHO : P : nocaenosareapsocts saemenToB tHma R,

. P.ue nycra

. MONYYHTD: | cpepneapnMETHIECKOS 9JIEMEHTOB HOC/IENOBATENLHOCTH

« P.BeraTe B Havano

,f:=0;, n:=0

. nHEa VX < denpounTansofl yacra P sunoasats
v. fi=@Fend-x)/(ad1)

.. Ni=n-1

. KOHEN NAKJA

. orBer:=1

XOHeH nporpaMMbl

Hucnepenst, [lucuepenefi 9/MeMeHTOB UTOCJENOBATENBHOCTH © =

= XiXg ... Xa Hasupaerca pemmumaa () (x; —m)®)/n, rae m— cpen-
HeapadMeTmueckoe. ITonpoGyen npuMenuTs mepBAA LOAXO — NpeACTA:

,
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BHTb AHUCHEPCHIO B BHAE KOMNO3HUMK HHAYKTHBHBIX (QyHKUHA:

oo S B (=)

n n

n n

_ Zx?—mZx,—mZ(x,—m) =

) n n n (n )2
2 . 2
Siemyx 32 (¥
= == — )
n n n

n n n ’
OGosuauum s2= Z xiz, sl = Z X 80 = Z (1)=n. Torza f(w)=
= 52/s0 — (s1/s0)2.
Ouesuano, uto Kaxnaa u3 Tpex OyHkumit s2, sl, s0 mupyxTupHa,
u, 3HauuT, F =(s2,s1,s0) saBaserca HHAYKTHBHHM pacuiupenuem f:

nporpamma ‘ascnepcus (ax:P): R

. BaHO : P : nocaenoBatenbHOCTh 2JeMEHTOB THna R,

. P.He nycra

. MONYYHTh: | ANCNIEPCHIO 3JIEMEHTOB NOCJEfO0BAaTe IbHOCTH

. P.Bcrarp B Hauano

.s2:=0 |cyMma KBanpaTOB 5/JeMEHTOB NpPOUHTAHHOH! YacTh P
.sl:=0 [cymma 3JeMEHTOB NpPOYHTaHHOH uacth P
.80:=0 |[uucno 9JIeMEHTOB NpOYHTaHHON yactH P
. HUKA VX € genpounTaHHOf uacTH P BHRoanate

e. 82:;=82+x%x2

.. sl:i=sl4x

.. 80:=s0+4+1

KOHel HHKIA .

. oTBeT := 82/s0 — (s1/s0) #+ 2

KOHel nporpaMMul

3agauy MoXuo OHJIO pelaTh u CTaHAAPTHHM (BTODHM) IMyTeM —
Bupaxath f(0*x) uepes f(w). B stom cayvae M 6u nomyumsn

t@sn=rtr(t@+E200), Feihym ),

rie m-— CpeiHeapH(METAYECKoe, & n~— YHCIO SJEMEHTQB MNOCAeN0Ba-
TEeJbHOCTH.

Oynkuus- F BHAIYKTHBHA (HOKaXuTe 35T0), OAHAKO B LEJAOM Onpes
nenena na Q1. PyBKuus n onpelefeHa Ha £; m, KaK MH 3HaeM, MOX-
HO HoompelenuTh Ha L TPoMSBOMbHHM 0OpasoM (HampHMep, Hyzem),
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HocmoTpuM, Aenb3a JiH noonpel{énmb f:
> (x—x)
f(X)=—-—'l——=0 Yx=R

C npyro# cTOpoHH,

__ﬂﬂ_( —m@)y_ 0 3
e =y (10 + TG )=—l-(f(A)+x)=-0.
Takum oGpasoM, VyO=R { (x)=G(y0,'x),n MoXHO Aoonpenennth
Ha A mpousBONbHO, Hampumep mojoxHs [(A)==0, .

mporpamma pucnepcus (8x:P):R

. Kafo : P : nocacposatenbHoCTh 9MeMeHTOB THHA R,

. - P.ne nycra

. DOJIYYHTh: | AHCNEPCHIO SJAEMEHTOB NOC/E]0BATEAbHOCTH
. P.BcTate B Hawamo

S | aucrepcus npouyutaumost uactu P -
.m:=0 |cpenneapudmernueckoe NpoUHTaHHOH UacTH P
;=0 _ |uBcia0 sAeMeHTOB HpouHTamHOR yactH P

. HHKA Vx = penpoyntaunoll yacty P Bumoansth

eo T i=n/@F1)* {4 (x—m)*+2/(n-+ 1))

.. mi=(m*+n-x)/(n4+1)

.. ni=p+4+1
. KOHEH NUKAA
. OTBET =

KOHeN HPOrpaMMu
Ilonck no oGpasuy.

AaHo : P : nocnemoBaTeAbHOCTs 9JEMEHTOB THNA CHRMBOJ
ROJYYHTh: |UuCAO BXOXKAeHHA rpynnbl #3 4 CHMBOJOB “abed” B P

Hehctyem craunzaprtiuM (BTopuM) nyrem: f(A) =0,

flo*x)= { f(@)41, ectn x="d" u ©® xoHUaeTcs ua “abc”
f(w) B OPOTHBHOM CJy4ae.

B npasoft wactH Kpome f(w) m x Gurypupyer fl{e)==<w xoHyaetcs
Ha “abc”s, Takum oGpasoM, Ais BHuHCHeEES f{0eX) HyXHO SHaTh
f1 (w). IlompoGyem paccmorpers dynxumio Fl= (f,{l), Jlerko sugmers,
4TO 5Ta (YHKUHA He ABASETCA HUAYKTHBHOW: BROOPMAHHH, BaKMOUCH-
Bofl B f(w), 1 (m), B X XBaTaer Aas BHuncleuns f(wsx), Ho HemocTas
TOYHO AJH BHUHCHeHua fl (wex):

fl (o * x)=={ za, ecal x=="c” u @ KOHYaeTcs Ha “ab”,
Her B OpoTEBHOM crydse.

Takum obpasow, zna pamucwenns fl(wex) ayxnmo smath f2(0)=<o
EOBMAEICK 12 “2b%s, Pacomorpmu F2 = {f,41,12), Oxguako & 312 Pynk-

8. MHRYKTUBHOE BHUMCJ/IEHUE OYHKUINA ~ 127

OEs Be AEASETCS BEAYKTHBHON: SaKMIOYeHHOA B Hell MuQOpMALHMH He
AOCTATOYHO AJn maxoxaenns {2(mex): '

" ”won
12(0sx) = A2, €CIH X== ’b H © KOHYaeTcs Ha “a”,
EeT B HPOTHBHOM cAyuae.

PaccMorpun {3 (@)= «@ KonyaeTcs ¥a “a”» m cooTBercTBenHo F3 =
= (11,12, f;). Jlerko BuaeTh, uto F3 yie HBAYKTHBHA:

ecan x=="a”
f3(0xx)= aa, !
HeT B OPOTHBHOM Cayyae.

@®yaxkung F3 ABASETCH HHBAYKTHBHBIM pacIIHPEHHEM f, HO oma zo-
cTaTouHo cjaoxHa. IloatoMy nonpofyeM ¢ DOMOmbIO KPUTEPHsS MHHH-
MAaJbHOCTE BafiTH paciiypedHe MOOpoILE.

Cpasy BuAso, uyto pacuupenne F3 me MUHHMANBHO, TaK Kak {1, f2
u i3 ue HesaBucuMm:Hanpumep, ecau i1 ()= na, To saBenomo {2(0)=
= Her u f3(0) == ner. ¥ tpoitkn (fl,12, f3) Bcero ueTnpe AONYCTHMHX
COCTOSIRMS. DTH COCTOSIHMS MOXHO NPEACTaBATh OJHHM WYHCIOM B JHa-
nagone or 0 go 3:

3, ecan @ KoHyaercs Ha “abc”,

9, ecnH © KoHuaeTcs ua “ab”,
n (o)==

1, ecan @ KoHuaercH ma “a”,

0 B HPOTHBHOM cJyuae.

®yuxnus F = (f,n): Q> Z++{0 .. 3} usayrtusua H, Golee TOro, #B-
AfieTcH MEHUMAJbHHM MHAYKTHBHHM pacmupennem f (noXaxute 3T0),
nporpaMma uHelo Bxoxzennit abed B (8x: P):Z +

. BaHo : P : nocaenopatenbAocTh 9ASMEHTOB THRA CEMBOJ
NOAYYHTL: |YHCAO BXOMIEHHE IPYNAEL H3 4 CHMBOJIOB “abcd” B P

. P.pcratsy B Hauano
. f =0 |usica0 naififieHHHX BXOXAeHHH

. n:=0 |uncno HafACHHHX CHMBOJIOB B AE3AKOHYEHHOM HXOX/EHHH
. uam Vx < gempourTanuok wacry P sunoanars
. . subop

.. . npEn=3mx="d"=n:=6 Hi=1+1
.. .npan=2gx="c"=n:=3

.. o mpan=18@x="p"=+ni=2

.+ o OpH x="a"=ni=1

.. . upage e ni=

. . KoHen BuGopa

. XOHel LHKAd

. OTBeT 1=

KoHen BpOrpaMMsl
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3haueHHe 3aJaHHOIO N0 yOWNBalOUEM CTENeHAM MHOrouJIeHa B TOUYKe,
Ilycts sanaHH Touka t0, noc/ieZOBATENbHOCTD P, B x0oTOpOA B HOpAZKE
yGbiBaHus CTeneHedf PacHONOXKEHB KO9GOuIUKEHTH MHOrOUNeHa, H Tpe-
GyeTcss ONpejeJMTh 3HAUEHHE MHOroYIeHa B TOUKE 0. OGosrauum cO-
CTOSIHHe TMOC/eNOBATEJNbHOCTH P uepes ® = &q ... 323,30, TA€ qp—
nepBHH 3JEMEHT NOCAEROBATENbHOCTH, @ 39— nocsaeauuii, Hama sanava,
TakuM 00pa3oM, COCTOHT B HaXOXKAEHHH

f(0)=apt0"+ ... + a,t0% + a;t0 + a,.
Byaem peficTBOBaTh CTRHAAPTHO: .
foex)=ayt0" 4+ ... + 2,103 4 2,10% - agt0 +-x =1 (@) +10+x.

B npasofi yacTd He HCNOJB3YeTcs HHUEro, Kpome f(w), x B ue sapuca-
Hiell OT MoC/AenOBaTeNbHOCTH Bennumusl 10, T. e. ¢yuguus § aunaykrus-
aa. Us coornomenns x = f(x)=f(A#x)==f(A)}+t0 - x crenyer, uro
f(A)st0 =0, 1. e. f(A)=D.

pporpaMma suauenue Muorounexa (sx:P) B TOuKe {(sx:10): R

. ZaHo . P : nocaenoBaTeAbHOCTh 9JeMeHTOB THEA R, t0: R
. ROAYYATL: | 3uaucHue B TOUKE 10 Muorownena, xosdpduuueHTH KOTO-
. , | poro pacnonoxens B P B nopaixe y6nBaBHs cTeneHel

. P.BcraTh B Hayano

=0

, MEKA VX S AenpoYHTaHHOA JaCTH P sHnoandars
g fi=fst04x

. KoHen LHKJa

. orpet :={

xoHen nporpaMmb

OGpaTute BHHMAaHHe, YTO MH peryJafpHEIM o6pasoM, HHYEro He
npuiyMmBas, noayunau cxemy [opuepa BHUHCICHHSA 3HAYEHHT MHOTO+
wieda B TOUKe.

_ MNpoussonHas MHOMOUACHA, 3aJAHHOrO NO YGHBAOMHM CTENEUsM.
Tlycs B ycnOBHAX HpEAbAYm(eA Sajaus HAZO ONPEACTHTL HE suaicHne
MBOTOUJICHA, @ SHAUEHHE ero NpousBOAHOH f'(®). Mu Morau OH cram-
naptuo BHpakatb {'(w*x), #O Toro xe pesyabTaTa MOXKHO JOCTHYD,
npocto npoAuddeperuuposas f (0sx) mo t @ B3aB smauenne 8 t0: '

1 (@ *x)=(f (0) +10 + x)" =1’ (0) * 10 + f (@)
B mpasofi wacrta Kpome i/(®) ® xocranTal t0 durypupyer eme u f(w).

Paccmorpum F == (f,f). dra Qynkuus HEAYKTHBHA, H ee MOXHO npo-
ZoaxuTh Ha §, noxoxus {'(4)=0: '

OporpaMMa NpoH3BOAHAs MHorowiena (axtP) B Touxe (pX: 10): R
s AQHO 3 P 1 DOCAGROBATCALHOCTD 9ACMENTOB -THHA R, 10:R

8. MHAVKTUBHOR. BHYHCAEHUE OYHRIUN 129

» HONYUHTH: |3uavenHe B Touxke t0 NpOU3BOAHOA MHOrOwieHa, -
¢ | koo dhumEenTH KOTOPOro pacHOJONEHH B P
. | mo y6uiBanmio cremenell

+ P.BcTare B Hayano

. df:= (12

o« fi=0 - L -

. AEK& VX & nenpountannok wacta P pumoxusts

«o dise=df2t04-1

es Tr=fxt0+4x:

+ KOHCH RWKAA

. otBer ;= df

KOHel NpOrPaMMH

) Toayuennyo -cxeMy, To-BHARMOMY, pasymuo HasBath cxemoli I'op-
Hepa BHUHC/EHHS NPOR3BOAHOA MHOrQWIEHa B TOuKe. ‘
*- Amnaams npamuinaocts dopmyaw. ITycrs X ={(,), t, +} — anda«
BAT H3 UYeTHpex cumponos. Cpenm mociesosaresnbuocred B aapapnte X
HeKOTOpHe ABJAIOTCH HPABMJBMHIME anrebpamyeckumu (OpMyaamu, Ha-
npumep t, (t), t4-t, ((t+t)+t). Hyxuo onpepenuts, sBisieTcs nu
floc/ef0BATeNbUOCTh CHMBOMIOB NPABHABHON (OpMyJIOf:

f (®) = ¢« ABAAeTCeH HpaBUAbHOA dopumynoi», f: Q1 (X) > {na, wer).

Mu ne GymeM HOApOGHO pAachHCHBATD XOA bemeﬂuﬂ oTOf 3ajawm.
Tpusezem cpasy muaykrusuoe pacmmpenue F = (il, {2, {3) (pynxuﬁﬁ L
rae

fl = <«® wmoxer OHTP NpPOROMNKEHA RO NPABHJAbHOA (OPMYyaHl»,
fl: Q — {na, uer}, )

f2 == <umcno neBHX CKOGOK —— UMCAO BPaBHX CKoGok», f2: Q—+Z,

f3 = «nocaeanuit snemeut %, {3: Q1 - X.

dynxnmo F  moxuo noonpeneanTs Ha K, nonoxus F(A)=
== {na, 0, “4”). Orobpaxenue m ONPeReNHM CJeAyIOIMM 06pasoms

f (0) = na < F (0) = (23,0,”t") uma F (o)=(ma,0,”)").

TakHm o6pasoM, IycTas HOCJAENOBATENbHOCTh <«KOH4aercs» sHakom -
H «sBIAETCH» HenmpaBuibuOA QopMynoil. STOT XKe BHBOA MONKHO CAenaTs
H B3 OYEBHAHOTO TOXKIECTBA :

Vo=l @) =f"t+"+a0) -

TMoacraBass ¢opmaneHo B 5T0 TOXAECTBO © = A, noayusM, f(A)==
= f("t4") = Her.

nporpamma $opmyna (sx:P) npaambna:na/ue'r'

. HaHo :P : noclenopaTeabHOCTh 9JeMEHTOB THRA CHMBOJ
K | P cocrour us cumsosos “(”, )", "t", "+
« BORYYHTD:

8 A. I, Kywnupenxo, I', B. JleGenes
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o o e i h ol

.« P.BcTaTh B Mawane ' : .

+ HalaJ0 NpaBHABHO I== Jja - ' ‘
« PasHOCTb 1= _ '

. pocaenuui saeMenrt i= “+7 : .
. KOKA VX & HenpoyntanHofl gactn P

.« TOKA HAYajo npaambuo

+ + BHUOOJEATH *

. . Bubop

«. . #pE X==* (”=>pasHOCTb.yBeAHUIATh Ha [ . S
.+« o DpH X==")" =+ pa3HOCTb.yMEHbIHTL HA 1

. xoney subopa

« « Hauano NpaBWJbHO := pasHocTb =20 #

.o coueranHe (NOCAEAHHA IJEMEHT,X) RONYCTHMO

. HnocJesHuR 9JeMeHT := X

. KOHEH HHKJ3 . o

« OTEET = HAUaJO NPABHJBHO H Pa3nOCTh==0 m

. (nocnenHuf saement ==“)” wan nocAeAHHA saement == "{")

KOHe1l nporpaMmbt

nporﬁauua coueranne (Bx:xl,x2:caMBoX) ZONMyCTHMO : nafuex
+ BAHO H
« BOAYYUTD:

. orser:=(x1="(* u (x2="(" nam x2="t")} mau
. (xl="+" u (x2="(" aam x2="t")) win
. ) (xl="t" u (x2=")" wmm x2="1-")) man
. (xl=”)” n (x2=ll)ll HRH x2=II+II))

EOHER nPOTPAMMH

SBameuanne 1. Bunapuve onepayuu u undyxrusHbie Gyrryuu.
B uacramom cayvyae, Korga o6/acTb 3HaueHuii HHAYKTHBHOR Qynkumm F
coenanaer ¢ andasuToM X, AGHCTBHe © ~siBAAeTCS GuHADHOR omepas
nueii Ha X u snauenwe F HA © = XX .., Xn Bulpaxaercs ¢opmynol

F((D)—X1°X2 sss ©Xn,

rme AeficTBHs BHNONHAIOTCH clesa Hampaso, Ha Q1 (bynxunﬂ F 1no-
onpefeasiercs Qopmynoi F (x)=x VxeX. F MOXKHO NPOAONAKHTL Ha
Q, nonoxus F(A)= e, TOTAa # TOJBbKO TOrAa, Korjla Vxe& X eex=x,
T. e, TONBKO TOTAa, KOrja € SBJAAETCH JeBbIM HeHTPAaJbHBIM SJIeMEHTOM
onepanuu o, diaement s & X sBJIAETCH CTALHOHAPHHIM 3HaGeHHeM TOTAA
H TOJMBKO TorAa, xorna Vxe X sex=s.

Tax, sanpumep, uucioBai (YHKUHA «CyMMa S/IEMEHTOB» 3ajaercs
6unapHoll onmepauuell -, <«NpOU3BEAEHHE 3JEMEHTOB» — ONEpalued w,
€MaKCHMYM 3JeMEHTOB» — GHHAapHO! onepaupeil max,’ :

8. HHAYKTHBHOE BBIUNCJIEHHUE @YHKIIUA 181

Sameuaunue 2. OFHONPOXOOHbIE QNOPUTMBL U MUNUMOBABHOETG,
Ipn peietini KOHKPETHHX 3aJau, CBA3AHHHIX € HOCHENOBATENLHOCTHMH,
BO3MOXHH pasmne cTparterss.. Hanpumep, 3ajayy <«uuCAO MAKCHMaJb-
HHX 5JEMEHTOB HOCAEAOBATeNbHOCTH» MOXHO pellaTh TAK: cHayana me-
peGpaTb BCe. 9/IeMEHTH IHOC/eJOBATENbHOCTH H HAATRH -MAKCHMYM, HOTOM
nepeﬁparb SJIEMEHTH NOCAEXOBATE/LUOCTH elle Pas U NOACTHTATL WHCHO
ameﬂ'rba, parmux naﬁ,uennouy makcuMyMmy. Kaxzaoi#i nepefop Bcex
meﬂ'ron HOCNeNOBATENbHOCTH B NPOrPAMMHDOBAHHH [PHHATO HAa3H-
BlTb npoxodom. O6mue cTpaTernn (aAropuTMH) paGOTH C NOCAENOBA+
TEABHOCTAMY DPHHATO KAacCHGHUUPOBATL NO YHCAY HPOXOAOB H HA3H-~
BaTh odnonpoxodnvimu, deyxnpoxodnsisu a T. A. OOHy H Ty ¥Ke sa-
Aayy MOXHO pemaTh 3a pasHOe YHC/O Npoxoaos. Cxema HHAYKTHBHOTO
BHUHCACHHA (YHKNuA Aa HOPOCTPAHCTBE MNOCIEAOBATENbHOCTER BCeraa
OPHBORMT. 'K - ORHONPOXOAHOMY AAPOPUTMY, T. €. AJTOPHTMY, KOTOPHIA
YHTaeT sneneli‘n ‘TOCACAOBATS/HHOCTH OT HaYala K KOHIY 0 OAHOMY
pasy xaxgui., OGHYHO OAUONPOXOJHHE AJATOPHTMH BHEIOJNHAOTCA GHCT+
pee, uem wmuorompoxonune. Taxum 06pa3oM, HHAYKTHBHOE BHUHC/ICHHE
AIBASETCA ONTHMAJHHHIM 10 CKODOCTH.

MHHEMA/BHOCTD MHAYKTHBHOTO pACHIHPEHHS O03HAYaeT MHHHMAJb<
HOCTb DO naMsATH, T. €. 0O 00bemy uHdoOpMauus, KOTOpas XPauHTCH
B Nponecce BHIYHCAEHHS. )

TakuMm 06pasoM, OCHOBHOR TeOpETHUECKHHA pe3y/JbTaT ITOTO pa3«
Zena MoXHO copMymHpOBaTE TaKk: 041 - awbod ¢yuxyuu | na npo-
CTPaNCTBe ROCACO0BATEALHOCTE CYWYECTBYLT MUNUMAAGHLIE NO NAMATY
eviucasouul f odnonpoxodneld aseopuTM; 3TOT AAZOPUTM eduHcTSeH
¢ rounocTeio 30 usomopdusma.

3ameuanue 3. [pyeue npoepammusie cTpyktypet dannerx. Hse
JIOXKEHHbLI Bhllle METOA HHAYKTHBHOrO BHUYHCJAeHuA 3uavenufi ¢yuxuud
OpuMEHHM H K QYHKUHsIM, 3aaHHHM Ha APYTHX NPOrPAMMHHX CTPYKs
Typax — BeKTOpax, CHuCKax, oyepelsax # T. I Hanpumep, 3HaveBHe
B Touyke t0 mpoussoAnofi MuOrowiesa, KO>QGHUHEHTH KOTOPOTO B MO~
pAzKe yGHBaHus CTeneHell pacmoNoXeHW B AHHAMHUECKOM BEKTODE,

MOXHO Ha#TH Tak:

nporpauma Hp0H3BO}1HaﬂvMHOI‘0‘lJIEHa (ex:v) B Touxe {Bx:10):R

. Aago : V:aupamsueckufi pexTop saeMenTos Tana R,

. t0: R

« HONYUHTDh: |3Hauenne B Touke {0 npousaonﬂou MHOTrOUJIeHa,.

. | K03hdHIHEHTH KOTOPOro PacHONOXEeHH B V .
. | no y6niBanuio cremenest )

y e —————

. df:=

«f:=0

- o EMRA Vi 1,,v.08C10 971CMEHTOB BHITOAHATS

5‘
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«o df:=di«t04-f
ee [ = f2t04v()
. KoHell KHKJAA
. otser := df
KOHel nporpaMMH
OneMeHTH APYTHX CTPYKTYp He 06s3aredbnO BCerna nepebupars B

TOM DOpAAKE, B KOTOPOM OuMM HaxoiaTcs B cTpykrype. Ecam, nanpus
Mep, B JMHAMUUECKOM BeKTOpe Ko0obduiuenTH MHOrou/JeHa pacHoJjos

XKedh B NOPAAKE BOSpPAacTaHHA CTeneHel, TO MOXHO mepebupatb HX

OT KOHUa K Hauaay. Torza B HoJydaiomefics NOCAeNOBaTENbHOCTH ©
OBy GYAYT PacmoioXesH B nopsnxe yOHBanus creneuedl B Moxuo Oy
ZeT npuMeHuTb cxeMy Ioprepa:

BpPOrpaMMa npoHsBOAHas MHorouneHa (Bx:v) B Touxe (Bx:t0):R

« RAHO ¢ V:IHHAMRYECKHA BEeKTOp 9aeMeHTOB Thna R,
. t0:R

« DOXY4HT: | snauenne B rouxe t0 MPOM3BOXMON MHOrOUJEHA,
. | ko3 duuuenTH KOTOPOro pacmoNOXesH B V

. Ino Bospacraumio crenemeit

. di:= i

. NAxA Vi 1..v.4nclo 9JeMeHTOB peBepC BHROJIHATH
. . di:=df+t04f

o o fi=tet0-+v(i)

. KOHeHl NHKJAA

. orger :=df

KOHell RPOrpaMMM

3ameuanue 4. Pasusie sadouu u cxema UHOYKTUBHO20 BbI4UCe
aerus  @ynxyuy. TIpOCTPaHCTBO mNoOCAeOBaTeNbHOCTei HOJIE3HO YMETh
y3HaBaTb B CaMHX pasHHX cHTyauusx. Bepuemcs, Hanpumep, K sajaue
«uHCNO npensATCTBHA B nonoce» u3 pasi. 4. Ilpoasurasch BLOJB no-
JOCH ¢ 3amaja ua BOCTOK M aHanu3upys KaeTky cjesa ot Ilyruuxa,
M (AKTHUECKH HMeeM JeJO ¢ NOC/JeAOBaTeJbHOCTBIO S/1EMENTOB THHA
«3aH51T0/CBOGOANO» M ¢ QYHKUHEA «UMCAO NPensTCTBHA B NOAOCES, Onpe-
JejeHuofi HAa TakuX nocjaegoBaTeibHocTAX. IlonpoGyem pewuTs 9Ty 3a-
Jauy peryaspHeiM 0o6pasoM, Haxons unnyxmaﬂoe pacuspenne uCKOMOit
dynxung:

(@) 41, ecrm x— nepsas kJMeTKa HOBOro
f(0*x)= | DpensTcTBHA,
(o) B NPOTHBHOM cJyuae.

B npaBoft wacTd ucnonp3yercsi uuGOpMaluMs O COOTBETCTBHH X MePBOR

KJAETKEe HOBOIO NpensiTCTBHE, DTo TaK TOrAa W TOALKO TOrA3, KOrAa, -

8 MHAYKTUBHOE BRIUHCJEHUE ¢YHKUHA 183

X = 3aHATO H NOCJIeAUud sJeMeHT o == cBoboauo. PyHKUAR
. F =(f, nocnennufi sneMenT @)

sABAsAeTCS HHAYKTHBHHIM PacUIHPEHHEM f, 8 nporpaMMy MOXKHO SallHCATb
B BHAE!
nporpauua JHCAO upena'rc'rmﬁ B I[IOJOCe

. Bamo lﬂymnx y SamajHOro Kpas mox nonocoli mpemaTcTBuM
. | AuuoM Ha BOCTOK

. modyunts: |IIyTauk y Bdcrousoro kpas, B CueTumke — 9HCIO

. " |npensrcTBufl B moJoce

. 00BexTH:;
. OHJ0 3auATO : na/Her

06bem' «GHIO0 3aUATO» 6y.ueT COAEpKATH mupopuaumo 0 nocaens
Hem SieMente ©. IlotkosbKy F onpefiesiena Ha HEMYCTHX HOCAENOBas
TeJbHOCTAX, 2 nojoxenue IlyTuuka B HauaabHHA MOMEHT COOTBETCTBYET
COCTOSIMHIO «ODOUMTAH OJMH SJEMEHT NOCJAEe/OBATENbHOCTH», TO Hpexie
BCEro YCTAaHOBEM HauajabHOe suauenme F, T. e. cocrosune qurtmxa 4
06beKTa «OHJO0 3aHATO®:

. Cuerunk ycTasoBHTb B HYJb

. ecau [lyTunk.cneBa sauaro TO

. . CueTuuk.yBenHUHTb HA eAUUHLY

. KoHen ecan

« 6b10 sannTo = IIyTHHK.c/eBa 3aHATO

Camo uHAyKTHBHOe BbluHc/aeHne F 3anuchBaeTcsi KaK OGHUHO, TOJbY
KO BMECTO WYTeHHsi ODJeMeHTa MOCAeA0BATeNBHOCTH HAA0 HepeMellaTh
TlyTHUKa HA BOCTOK: °

» nuKaA noka IlyTuuk.Bmepeln cBOGOAHO BHIROJAHATH

o« . TlyTHuk.cAenaTh mar |T. €. NOJYYHTb O4EPENHOA SJIEMEHT ©
« . ecas IlyThuk.cnepa 3auATO H He OHJO 3aHATO TO

.. . CUeTusK.yBeIHUHTb HR eAUHHNY

« « KOHEL eCiH

« . Obn0 sausro ;= IlyTHHK.CNEBA 32HATO

. KOHey IHKJA

KOHel nporpaMMu

3amerbTe, U4TO B AaHAJOrHaMOf nporpamMme B pasf. 4 HHKaKHe
00beKTH He HCHOJb3YIOTCS. BosHuKaeT BOHNPOC: KaK Xe 'TakK —— Bedb
$YHKUHA «4uCA0 NPEnsiTCTBAN B NOJOCEs HE FIBJSETCA HHAYKTABHON ¥
6e3 nononuuTenbHON uH@OPManuM ee 32 OMHH NPOXOJ] BHUMCIHTD HEMbs
sa! Jleno B TOM, OAHAKO, 4TO B Pash. 4 MH TOXe HCNOJIb3OBANH ITY
6e3yci0BHO Heo6XOAXMYI0 HHPOPMAUHIO O MOCACAHeR MPORLEHHOA KleT<
ke, HO ¢ YHCTO HPOrPaMMHCTCKOH TOUKH 3PEHAS AEJalu 3TO HO-APYroMy3
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BMECTO TOTO: SPOSK SAMOMANATh TEXYIHEe COCTORARE. Bi CHENHAABHOM.
ofbekre «OHJO 3auATOS, NOTOM /ACJETh. MET H QMOTPeTs, 4To OO
paablue, ME. CHAHANA. ABAJH3HPOBAANM, TeKyulee COCTOAHHE H MORALANH
B OAuH ¥3 ABYX ClyuaeB B BeiGOpe, a YK NOTOM — BHYTPH BHOOpa —
Henanu ouepersofi mar. OGpasxo T0BOPA, HH(pOpMALUT © nocieAxei
npofiieHHOA KJETKe 3aNOMHHAJACh HE B CRENHANbHOM OGLeKTe, 4 B TeK-
cTe Hporpammul, -

B o6mem. cayuae, ecnn F(o) = ({(0), 1 (nocresnnil snement ©))
B UHCJIO pasiHYHHX SHaueHHi I ueBesMKo, MOXHO XpaHATb COCTORHHE

fl He B 06bexTe MPOrpaMMH, a B €€ TEKCTe, T. €. HCIONb3VBATh BHGOP -

C COOTBETCTBYIOINMM KOJHUECTBOM C/YyuaeB: CHAauaja aHaJAH3HPOBATH CO-
croauue fl, a moTOM — BHYTpH BHGOpA — UHTATh OUEPEAHOA 3JEMEHT
NOC/Ne0BATENBHOCTH H BHUYMCAATE HOBOe 3Haueuue f,

3AJ0AYN K YOPAJKHEHHMSL

- B BpuBexeHHLIX BMKE J¥RATAX - YRadada (yHKOms, snavenHe KOTO-
POl Ban0e BHYHCAHTH, Tpelyerca ORPENEsMTH; ABJIHETCH JH 9Ta (yHK-
nuA uanykTasofi. Ecan na — sunucate G, ecay He~— EPHAYMATh HH-
AyKTHBHOe paclwHpesne 8 Bumucate G ans Hero. Hammcats mporpam-
my {ex:P, BHX:uckOMOe 3HauyeHHE), CUUTAS, YTO @ —— 3TO COCTOAHHE
pocaefosatenbHocTd P snemento tuna X. Kaxk u pawine, ecam mpo-
FHBHOE SIBHO He OrOBOPEHO, noA X NOHHMAercs NPOH3BOMbHEE andasuT
H3 ABYX unu Gosee CHMBOJOB. -

1. Mocaeanut saeMent o, f: Q1+ X.

2. B o scrpeuaercs x0, {2 Q@ — {aa, net},

3. Yucno saeMenToB, YAOBAETBOPsiomux ycaosuio Q(x), f: @ — Z4,

4. Maxkcumadstoe suagetue, f: QI (R)—R.

5. Makcumanbtoe sHauenune, {1 @ (R+)— R4,

6. Mrumrmansuoe suauenue, f: Q1(R+)— R+,

7. MurHMa/BHOe ¥ MakcumavmkHOe sHauenus, @ Q1 (R)-> R«R.

8. Tpu HamGompunx 3Havenua, f: Q3(R)>-MeER, M=
= {(x1,x2,x3): x1 < x2 < x3}.

9. Cymma snementos, f: Q(R)—-R.

10. Tlpousseaenne saemenros, {: Q(R)—> R.

B sapauax 1114 SA oGosnauaer 'MHOXKECTBO BCeX HOMEUHHX IOf-
MHOXECTS MHOXecTBa A.

11. O6vedunenue saemenros, f: Q(SA)— SA, A — mo6oe.

12. lepeceuenne snementos, f: Q(SA)— SA, A — mo6oe.

13. O6meunenne saementos, f: Q(SA)—>SA, A = {0, 1},

14. Mepeceuenne anementos, f: Q(SA)— SA, A = {0, 1}.

15. Hau6onpmmii o6muit neautear saementos, f: Q1(N)—N.

16. Besuuuna umcna, 3anmHCaHHOTO B ABOMUHOA CHCTeMe CUHC/IEHHS,
£.RI{{0, 1})»>Z +,
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17. Bce assmemru papum Memay coGof, I: Q(X)-» {ua, ner},

18. Uncno pasauunnx snementos, f: Q(X)— Z+.

19, Yucno map cocemHHX 3JE€MEHTOB ©, ynome'raopmow.nx ycno-
suio Q(x1,x2), f: Q(X)—»Z4.

20. HoMep mocneagero s.neueura, paBHOro xo i Q (X)-» Z4+,
1 (A) == (.

-21. Yucno nxoxmeﬁnﬁ B ® ROANOCAEAOBATENLHOCTH PiPs ... P,
Bce pi pasauubH, f: Q(X)— Z4-.

.22, Yucno Jgokanpuux marcumymos, f: Q(R)—> Z+4. (Saement no-
C/IeNOBATENIbHOCTH HA3HWBAETCH JNOKANLHEM MAKCAMYMOM, ECAH Y Hero
HeT cocefia Goabmero, weM cam 9AeMenT. B mo6oil omHOSAemeHTHOR
MOCAEAORATENLBOCTY, HARPEMED, DOBHO OJME JMOKASBHMNA MAKCHMYM).

- 23, ﬂameamrmhaocab Wmet, 4: QR)— {aa, ser}, [{A)=i
T, Houep nepnoro snemenra, nuewmero MAKCHMAALEOS anaueuue,
£: QfR)—> Zo, S4A) = 0.

25, 3sauenue 3anUCAHHOIO 00 BO3PACTAIOLMMM CTCUCHSM MHOTOYARn
4ia 3 Touke 10, L: Q(R)— R, f{A) = 0.

26. 3uaueHse NPOUABOAHOH BAMUCAHMOrO MO BO3PACTAGIMHM CTemes
aau mierousesa B Touke 40, f: Q(R) - R, {(A)= 0.

27, 3uausune k-l HPOH3BORHOGHA BANHCAHHOTO IO YOHLBAOMIHM TIE-
HenaM Mmuerowiena 8 soumke 10, 4: QLR)— R, i{A)= 0.

. 28, Cpepuas p/usa CBAAUOE BO3PACTAIOLEN NOAROCIENOBATEEAIOS
cry, f: Q1(R)— R4~

T 29, Cpensaa AAMHA CBSBHOHA MOCTOAMHOA MIOANOCASAOBATENLUOCTH)
I. QIR)~> B+

30. Cpesnsa annua cadsHoll rpynnu npobenos, f: Q(8) - R+~

31. Cpepuna jauHa saeHtHdukatepa, f: Q(S)-+R+ (unenTuduxa-
TOPOM Ha3HBARETCA DOCAENEBATEAbHDCT Gyks u Ludp, HauuHawaics
€ OyKBul).

32. Koaunectso axmexma B NOCIEROBATLALHOCTD umppu KOTOPAA
BCTPEuGCTCH B DOCJELOBATEAPHOCTH MaKCHMAJbHOR HHCIO pas i &(X)—
=Z+,X=1{0,1,23,4,5,6,7, 8, 9}.

33. PasMepHOCTh MPOCTPAHCTBA, HATAHYTOTO HA BOCACAOBATEILHOCTD
sextopos R, f: Q(R2)—» Z+.

34. CyMMma KBajpaToB OTPHLATENBHEIX I/IEMEHTOB HUC/IOBOA ROC/es
npoBaTenpHocTH, f: Q (R)—=R.

35. Yncio 9ieMeHTOB UYHCIOBOR HOCIeA0BATEABHOCTH, GOMLUINE BCEX
openpiaymux saementos, f: Q(R)—Z4-,
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9. MNpoekr «Bunykaan o6onouka
NOC/e/I0BATENLHO HOCTYNAIONHX TOUEK IJIOCKOCTHS

®opmyanposka 3apnaun, I[lycTb Tpe6GyeTcs co3maTh HCMOMHHTEAH
IAs BHUMCACHHS HEKOTOPHX TIeOMETPHYECKHX XaPaKTEPHCTHK (HANPHs
Mep, mepuMeTpa M NJAOMAAY) BHNYKAOA OGOMOUKH HOC/IEAOBATENLHO NOs
CTYDalomuX TOUEK NJIOCKOCTH.

Hanommum, uro Buuykno#i o6onouxosi conv(M) muoxectsa M to-
YeK HJIOCKOCTH HA3HIBACTCH MUHHMAIbHOR BHITYKJ0€ MHOMECTBO, COZeps
Kailee BCe sajaHube ToukH. Ecan
npencTaBuTh cebe TOUKH KOHEUHOrO
MHOXKECTBA B BHAe BOHTHX B HAOCKY
rposfiefl, T0 BhinyKaas 060/0YKa — 5TO
MHOTOYT'OJIbHHEK, $OPMY KOTOPOro nNpHs
HHMaeT HATAHYTOE Ha rBO3AU DPE3UHOs
BOE KOABLO (puc. 9.1).

CnoBa «moCHeZOBaTeNbHO MOCTYs
OaloMuX» 03HaYaloT, YTO TOUKH MHOKes
Puc. 9.1. Bunyknas o6onouxa CTBd He SajaHW Bee Cpasy, a MOCTY

MHOXEeCTBA TOYEK MJIOCKOCTH nawT Apyr 3a APYrom, nOpHYEM B IO«
6ol MOMEHT BpPeMeHH HCHOJMHHTENb AOJs
JeH yMmeTb OTBETHTb Ha BONPOC O nepuMeTPe HAM LJOUIAAH BHITYKJIOH
0007104kH yxe mOCTYnmBiIMX Touek. Takum 06pasoM, TpeGyeTcs CO3LATH
HCIIOJHHTENs «BHnykaas oGonqua» €O crepywomed cucTemofi mpeAnHs
CaHHii:
1. nauate pabory ’
2. no6aBHTb TOUKY ¢BX : TOuka R2)

3. nepruMerp £ UHCTIO
4. nnowans { YHC/IO
5. KOHuuTH paboty
riae Tan: '

touka R2 = samucs (X, Y: uncio)

Hukakoro 6a30Boro Hcmosuutedsi B YCIOBHH 3ajaud He SajaHo,
T. e npu peanusaugu Bunykaof 0GOMOUKH MOMKHO HOJB3OBATHCH auin
BO3MOXHOCTAMR YHuBepcaabHoro BhinoaduTeas,
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Ecrecrselino, BosMOXHH pasHhle CTPaTErHH peuleHuss sTod sanaud,
ganpumep: .

1) xpanuTh BCE nocrynalow.ne TOUKH — 5TO N03BOAsET MIHOBEHHO
o6pabaTnBaTth J06aBaeHHe HOBOA TOUKH, HO TpeGYeT CYIMECTBEHHMHX ycHs
Jaufi OpH BHYHCJICHHH NEPHMETPa H NAOWNANH;

2) xpauurs TOABKO BepmMHH BHRYKJIOA OGOJNOUKH yXe NOCTYHHB-
UX TOYeK (OYEBHAMO, WTO STOFO AOCTATOUHO AJs BHUHCACHHS BHIIYK-
a0t obonouxn mpu Ao6aBieuuu HOBOJ TOUKH) — 9TO COKpamaer oGbeM
XpaHEMOf# HE(OPMALMA M YCKOPsEY BHUUCJEHHe MepUMETpPa H NJIOWAAY,
HO yCJaoXKusieT noGaBneune HOBOA TOUKH;

3) XpaHHTP He TOJBKO BHINYKJYI0 OGOJOYKY YKe MOCTYNHBHIHX TO-
4eK, HO-R ee MEPHUMETP H IVIOWAAb, T. €. BooOie Bce AEHACTBHS NPOH3-
BOLHTH TpH A06GaBieHHR HOBOA TOUKH, & NO NPEANHCAUHAM <HOCPHMETDP»

H ¢Njomajby AHUIL BHAABATH FOTOBHE 3uaueHus.

Bhi6op TOA uaM MBOA cTpaTernu pelleuHs ZOJNKeH ONpemeNsiTbCS
cuenudurofi 3azaud: ecJH TOUKH NOCTYNaloOT 4acTo H uX Hajo obpaGa-
THBaTh GHICTPO, a 3aNPOCH HA NepuUMETP ¥ NJIOWIAAb PELKH, TO MOKHO
BHOpaTs NepBYIO CTPATETHIO; €ciH, HaoGOPOT, TOUKH LOCTYNAKOT PefKko
u BpemA HX 006paGoTKH He OueHb BaXKHO, a 3aNPOCH NPO NEPHMETP H
naomap TpeGyloT MakCHMAaNbHO OHICTpOro oTBeTa, TO Jydile H3GpaTh
Tperufi BapuanT. Mm OyaeM cumraTh, UTO YCAOBHSA 3ajJauB TpebyloT
MCHOBEHHOH BHJAAYH NEPHMETPa M IVIOMAJH BHNYKIOA 0GOMOUKH yxe
NOCTYyHHBUIHX TOYeK, u OyZeM RpuAepX4BaTbCA TpeThed crpareruu.

Ocnopupie upen. DaxrayecKn B 5TOH 3ajaue MH HMeeM feno C
¢ysixuue#i Ha NPOCTPAaHCTBe HOCNENOBATEJBHOCTEd TOUEK NJIOCKOCTH.
3navenneM (QyHKuMM fIBAAETCA BHIMYKaAas O0OJOYKA TOYEK MOC/IEA0Ba-
TEALHOCTH, A TaKKe HePUMETP M IVIOMAAb 3TOA o6onouku. Cxema uH-
AYKTHBHOrO Boiunc/ieHHs (QyHKIHM B AAHHOM CJydyae O3HayaeT, YTO NpH
BoGaBJieHuH HOBOH TOUKM X MBHl He BHYHCASEM 3aHOBO HOBYI0 BHOYKIYIO
obonouky f(w#+x), a momubuuupyem crapyio oGonoqu f(w), T. e. Bu-
paxaem f(w+x) uepes f(0) u x.

OrnoxuM mOKa BOMPOCH NPO NepHMETp H IVIOIHAAL ¥ HOCMOTDHM,
KaK meHsieTcsl BHOyKJaas oGojouka npH nobGasiaennu HOBo# Touku. Slcho,
UTO €cH HOBAas TOYKAa_OKas3ajach BHYTPH HJH Ha I'DAHALE CTapofi BH-
nykaoit o6onouxu, To 06OMOUKa ue MeHsercs. Eciim XKe HOBaa Touka
OKasajach BHe CTapoii o6omouxu, TO 06oJOuKa MeHSerTcs TaK, KaK H30-
Gpaxceno Ha pac. 9.2. Ecau B #OBOA TOYKe pacHOJOKHTL AAMNOYKY, TO
OHa OCBETHT yAanasiemHe peGpa crapoit 060/0ukH; nosTOMy OyieM Ha-
3bIBaTh 5TH pebpa OCBelleHHHIMH M3 HOBON TOUKH WJH NPOCTO OCBelleH-
HpiMH, AJroput™M MOAMGMKAUKH BHIYKIOH OGOJOUKM MOXKHO ONHCATh
TakK:

ﬂ' 1) ypanurp ocBemennnie pebpa, 2) xOoHun OcraBmeiica JOMaHof
COSAMHATh ABYMA HOBHMH peGPaMH ¢ HOBOA TOUKOH,

)
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Mgy, Bopouem, onucann Toabko o6mwmA cayua#t, Ecau moBas Touka
JIEXXAT Ha HNPOAOJNKEHHM OZHOTO H3 pebep, TO 060JM0YKA HOAKHA

} Hosaa Tauka T
7\

ETapan QsanaYKa HOPAA OBOAOYKS

Puc. 9.2

H3MEHHTBCHl TaK, KaK nokKasano Ha pue. 9.3, ITostomy peGpo, Ha NpoOROI+
IKEHHH KOTOPOro JIeXHT TOUKA, MH TaKkKe GyleM CUHTATh OCBCILEHHBIM.

A HOPAR Touxa
’\
/s 2\

\
’

i

L ]

\

CTapan OBONOUKA HOBaA OBONOYKA

Puc. 9.3

OcTaHOBHMCA NOKa HA 5TOM YPOBHE AETANLHOCTH M NOCMOTPHM, Has
uuhas ¢ xakofl obonoukn paGoraer asropurm (). l'Io'cKom:xy 8 HeM
GurypupyloT «oCTaBUIAACH JIOMAHAs» H €e KOHUH, TO aJroputM pato-
TaeT, JAuillb HaUuHas C HEBHPOXAEHHOIrO MHOrOyrosbHuka. CAe10BaTe/ b+
HO, nycTas (Her TOueK), HyJbMepHast (OAHA TOYK2) 4 OmHOMepHas (OT-
PesoK) BHNyKJble OGONOYKM — 9TO OcOGHle CAyYaH, KOTOPHIE MOJNMHEL
o6pabaTniBaThc OTAENBHO.

ITo cytu nena, sto nepBoe (mocje BHGOpPa cTpaTerul) BoJeBoe
peureine — MH pa3bHiau Hamy 3ajauyy Ha ABe: NepedUCIIEHHHE Bhiule
ocobble c.uy!ian H ofmull cnyualt, Koraa BHOyKnas 06oJ0YKa HAByMepHa.
TlosToMy, neficTBYsl B COOTBETCTBHH C TeXHOJOTHeNl «CBePXY BHH3S, IPH-
MEM pelleHHe, 4TO Aaas oOpaboTKm ofmero ciaydas y Hac Oymer cies
UHAALHHA HCnoAHUTENb «MHOrOyroJbHHK», ¥ nOonpoGyeM peaansoBaTh
Hcnonuutens «Bunyknas oGonouxka» Ha ero Gase. (3aMeTmM, 4TO 3TH
peimeHHsl AeACTBHTENBHO SIBIAIOTCH BOJMEBBIMHM —MH MOIJIH GH BMecTo
HUX NHTATbCA 3aMEHHTL (%) Ha aJrOPUTM, KOTOpHif paboTaer, Hauunas
C OTpe3Ka MJIH ja)Ke C ORHOH TOUKH, HO He CTaJiH STOr0 Aenath.)

Nlepeutit war nexommosuumu. Urak, peannsyem nemonmuteas «Bpi-
Oyknasi obonouka» Ha 6Gase HCHOMHHTENs «MHOrOYTOJBHHK®, KOTOPHIK
AoMKeH NPOHSBOAMTh BCe NEACTBHA ¢ HEBHIPOXACHHOE (nBYMepioii)
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BHNYKAOR oGonoukoil. Haukem ¢ npeammcanun «ao6aeuth Toukys. ITo-
CKOJLKY HaM Hano KaK-TO pPas/HyaTh, C KaKHM CJIyyaeM MH HMecM
Aeno, TO BBeJeM IM0GaNbHYIO NepeMeHHYIO

! YHC/IO YI/IOB: NepeuncieRwe (Hy/b, OAUH, 1Ba, MHOrO)

KoTOpasi OyneT COMEpKAaTb YHCAO «yrjaos» (BepWIEH) B BHINYKiofi 060«
nouke. Torza mporpammy «A0G4aBHTH TOUKY» MOXKHO 3aNMHCATL B BHAEY

nporpamma nofaBuTh Toury (Bx:T :Touka R2)
. A2HO : | mocrynuna noBas touka T
« nOayuHuTH: |HOBan obonouKa == conv (crapas oGonouxa, T)

. Buop
+ . HDH YHCAO YrAOB==Hyas =>06paGOTKa Hyabyroabhuka (Bx:T)

e+ HPH WHCJO YT/IOB==OfMH = 006paboTKa oaHoyroibuuxa (8x:T)

+ « OpPA YHCAO YIJIOB ==jBa =>00pabotka AByyroapuuka (Bx:T)
+ » OPH UHCIO YIVIOB == MHOTO => 00paboTka MHuOroyrosbhuka (Bx:T)
. KoHey BuiGopa

KOHEXN OpOrpaMMel

rae «o0paGoTka HyAbYToJbHEKa», «00paloTKa OAHOYrONbHHKA® H Ap. —
9TO NOANPOrpPaMMbl (JOKaJAbHbie MPEANHCAHHA HCHOMHHTENd «BunyKaas
ofonouxa»), Hawm, Bhpouem, MOHAROGHTCS IAe-TO XPAHHTL BHINYKIYIO
00010uKy yKe MOCTYNHBUIHX ToueK, Eciim OHa He BHpOXAeHZ, MH Oy~
ZleM XDaHUTb ee B HCHOJHHTEJe «MHOTrOYroJbHUK», 8 AaA OCOBHIX ciy-
yaeB 3abeseM Taobanbhsle 06bekTH A u B tHna «touxa R2», B KOTO-
pux GyleM XpauuTb Touky (B A) HyabMepHoli 0GONOUKH HWJH KOHIH
orpeska (A, B) oznoMepHoil,

Takum oGpasoM, 06paboTKa HyJbYroNbHHKA COCTOMT NMPOCTO B 3as
NOMHH2HUY -NOCTYNHBIEH TOUKH M NOJYYeHHH OXHOYI'OJIbLHHKA:

mporpamma oGpaGorTka HyabyroabHHka (Bx: T :Touka R2)
« AAHO { YHCIO YIJIOB == HyJb |cTapasi 06ojouxa mycTa
« NONMyuHTB: |HOBag oGosouxa =T

o A=
« YHCJO YIJIOB == ORHIl
KOoHEe NnporpaMmbl ’ -

Ilps o6paGoTke OAHOYTONLHMKZ HOBAdA TOYKA MOXET INONACTb B
CTapyio BbNyKayio oGonouky (coBHACTh CO CTapofi TOUYKOi) — B 3TOoM
clyuae 06osnouXa He MeHseTcs:

nporpamma o6paBotka opHoyrosabhuka (BX : T :Touka R2)
« dafo ¢ YHCAO YrJIOB==OpHH |cTapas 060/04Ka — Touka A
« NOJyuHTH: | HOBas oGonouka == conv (A, T)

. ot Gy e . e
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o« ecad T=A To HEYero He AenaTh HHaye
. . B:=

¢ - UHCAO YIVIOB i== XBa

. KoHen cCJaH

KOHEn mporpaMMu

Ipu oGpaGoTke ABYYroJbHHKa (OTPe3Ka) BOMOXHH yXe TPH Pas3«
HHX cjyuas: BOBas TOUKA NPHHAAJIEKHT cTapomy OTpesky (oGonouka
He MeHfieTCs); HOBag TOUKa BHe OTpe3Ka, HO Ha OAxOd HpAMOA ¢ HHM
(oTpe3ok menmsercs, HO OcTaeTca OTPE3KOM); HOBaA TOUKA HAXOAHTCA
B ofmeM HOJNOKEHHH ¢ KOHNAME OTpe3Ka (060/0uUKa CTAHOBHTCA Tpes
yronbuuxoM). Ilpn amnanBse 9THX cClyyaep HaM [DHJETCA Y3HABATh,
HaxoaaTcs au Toukd A, B u T Ha oiuofi mpsmofl, HAXOAMTCH MR TOUKA
T mexay A u B u 1. n, Jln2 BHOONHEHHs TaKuX 9JleMEUTAPHHX Jefi«
CTBHA Ha INIOCKOCTH MH BBeNeM HCHOJHHTeNs <«[lnanuMerpy n Oymem
peanH3oBHBaTH BHmykayio 0Gonouxy ua Gasze mcuonnmTedei «Muoros
yroneruk» u «Ilnanumerps.

He BHmucHBas AaJjbpHeAulnX paccyxAeHufl, HpuBeieM HOMUYIO pea-
JIM33A1MI0 UCNONRHATENA «Brnykaas o6oaouxas:

HCIOAHHTeNAb Bunykraas o6onouka

. CIl

. 1. Hawate paGory

. 2. 106aBuTh TOUKy (BX :TOuka R2)

. — ofpaGoTka uyabyroabunxa (BX:Touka R2) -

. — obpaGoTka oauoyro/ipHHKa (BX : TOuka R2)

. — o6paboTya aByyroabhuka (sx:Touxa R2)

. — o6paboTka MHoroyroJisHuxa {(BX :Touxa R2)

. 3. mepuMetp tYACHO
. 4. nnomwans ] {9RCHO
. 5. xonuuts paGoty

. THOH:

. To9ka R2=3anuce (X,Y:qncao)

. OGBEKTHI:

. YHCJIO YIVIOB: mepeuHcAeHHe (uyJb,0NHH,ABa, MHOIO)

. A,B : Touxa R2

.

. HAEH peaH3amum:

. GyaeM XpaHHTh BHIYKJIYIO 060J0UKY NOCTYNHBIUEX TOYEK H Epu
. NOCTYDJEHHH HOBOT TOuKH MOAuGHLHPOBAThL € H €¢ XapakTe-

. PHCTHKH (NepHMETP,INOIAAL)

9. IPOEKT «BBIMTYKJAS OBOJIOURA» b2
» HCHOJNb3yeMHe HCROJHATERN:
. Meuoroyroasuux (M) u Ilnanumerp (IT) .
KOHEH ORMCAHEA | —————- e e e e e ey

nporpaMmMa Hayath paGoTy ™™ uxCJO YriAOB.yCTAHOBHTL B HYJB
aporpammMa n06asuTh TOuky (8x:T :Touka R2)

« AaHo ¢ |mocrynuna uoBas Touka T

« HoAy4HTh: |HoBas oGoJouka ==couv (crapas ofonaouxa,T)

» BpboOp

+ « NPH YHCIO YrJOB == HYIb »oﬁpaGoma HyapyroabHuxa {sx:T)
+ « OPH UHCIO YIVIOB ==OJHH => 0GpaoTka ojuoyroapuuxa (sx:T)
.« DPH YACIO YTVIOB==[Ba =>o06paboTka aByyroabuuka (BX:T)
+ « OPH 9HCIO YIVIOB == MHOTO => 06paboTka MHOroyroaeumuka {(sx:T) -
. Konren Bnbopa

KOHEL RPOrpPaMMeL

nporpamMma o6pa6oTka HyabyroabHuka (Bx:T :Touka R2)
. JlaHo : UHCAO YIVMIOB == uyas |crapas 06010uKa nyc'ra
. ROAYUHTH: |uoBas obonouka ==T

A=
« GHCJO YIVIOB :== OfHH
LOHeN NporpaMMu

mporpamMma o6paGoTka oauoyroabuuxa (sx: T :T1ouka R2)
. HaHO ! 4HCJIO YIVIOB == OAMH |crapas ©6ojouKka — Touka A
. Doay4uTh: |noBas oGonouka = conv (A,T)

. ecan T==A To Huvyero He genaTh MHaye
. + B:=

« « WiCNO YIJIOB:== xBa

. KOHEN ecAH

KOHel HporpaMmu

nporpaMma o6paGoTka ABYyroabHuxa {(BXx: T: Touka R2)
. AaHo ! YHCNO YrJI0B == jBa |cTapas 06onouka = 0Tpesok [A,B)
. MOAyIHTB: |uOBas oGoJouxa ==conv ([A,B},T)

. BHGOp

. « npa Il.toukn (A,B,T) He na onuoft nmpsamoit =

.. M.uavars patory {(8x: A,B,T)
. YHCJO YIJIOB :== MHOTO

« o Bpn Il.Touka (T) BHyTpu Orpeska (A,B)=y unuero ne nenatn
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. . upu [l.Touka (B) BuyTpu oTpesxa &, Fy=» Bi=T
« . npa I1.Touka (A) smgrpa: awpem &, B}-:-A:—'l‘
. NoHeH BbHIGOPR:

KoHel NnporpaMmu

nporpamMma 06paboTka muoroyrodsnuka (px: Ty===M.obpafioratn
x: T) :

nporpamMmMa HERHMETHK, LHCIO

. paLo 3 '

¢ MOAYUHTE:

= - ——— - -
. -

.« BpH 'mcm YrIOB == MHOLOSOTRET (== M..nepuMerp MHOTOYTOJLHAKA
« » DpH tiHcN0 yroiom==gpa =~orser:=ILR(A,B)+IL.R(B.A)

« « HHAUE =orser:=0,0

. KoHen BuniGopa

KOHEN mporpammul ’ .

nporpaMMa LIQUEALE.. WCAG

+ Aano H

« HOJYTHTH:

.

+ €CJH UACJO YIVIOB 7= MHoro To orBer := 0.0 muaue

« o OTBeT:= M.mjlomaas MHOrOyroJbHHKA

. KOHEl eclH

KOHel Hporpasmud -
nporpaMMa ROt pabory

. AaHo : '

« TOAYYHTH:

. €CJH UHCJO YIVIOB == MHOTO TO M.KoHuuTh paboTy Konen ecam
KOHEl mporpaMMs

EKOHEN HCHOJMHMTE]fl | === === s c s e e e e = o= - ———=

3amerbTe, 9TO MH HaumHaeM paloTy ¢ HemoJsmTenem «MHOroyros.
fiHK» TONLKO B TOT MOMEHT, KOrjta BHIYK/ia# 0GOJIOUKa CTAHOBUTCH ABY-

mepioil. Boamosken cayuail, Korka 3TOre He RpoHcxoanT. IlosToy B

NporpaMMe <«KOHUHTL PaGaTy»> M EeHdaem palory ¢ HCmoJHBTenEM
«MHOTOYrONLEAK» TONBKO B TOM Cllyuae, eClH 060J04Ka ABJACPCH ABY-
MepHof.

Bropoii mar pexomnoasuum. Hauwra sagaua cefivac— peumosarb
HCTOMHHTENs «MHOroYraabHEK»;, CHCTEMa RDEANHCAHHA KOTOPOTo Bhis
TAALAT TakK: )

1. Hauate paGoty {Bx: A, B,C: T0oukaR2)

2, ofpaborars. (sx: F: touka R2)

B FPOEKT YBLIIVRIIAA -GEOROURA> - . ]

3. TIepHMeTD WROTOYTONLHAKA -1 wmean

4. nnUmaL MHOTOYTOJLRAKA . 1 Tmeao

5. konunth pubory : -

TlocKonbKy ML NpHESAH pelieHHe BCe nencmm, BKJIIOYAas BHIYHC»
7eHHe NepHMETpa M IVIOMAZH BHNYKJOE 0GOJOUKH, NPOMSBOLHTL NPH
Ao0aBJleHEN HOBOWM TOUXH, To Yy Hac OFAYT rAobajbible OOLEKTH

' NCPRMETD, TIOWAMb: YHCIIO

SHaYEHHs KOTOPHX OyAYyT MOANGHUUPOBATLCA NpH NOCTYNJEHHH HOBOM
ToukH. TlporpamMMH <«HEPHMETP MHOTOYIONLHHKA® H «IMGIIALE MHOIO+
YrOALHHKA® NPH 3TOM CTAHOBATCHA TPHBHAJbHHMH:

nporpamMma NEpPHMETP MHOTOYTOALHHKA: WHC/IO = == NIEDHMETP
nporpaMMa NJAOmAaAb MHOTOYTOJIbHHKA: WHCAO = == IIOWAAb
TATOMTY, ITO TAREN SERHCH VKBWERNCHTHE- CIEHFOmMEN:
nporpaMmMa IJOWAAL MEOFOYTOJAbHHKA: YACHO

. DaHo :

« HONYYHTH:

« OTBET ;= IJIOWalb

KOHeW nporpaMMul

OCHOBHOE, §TO HAM 0CTaJ0Ch, — STO pea:msoaan. npennucanue
«06paGoTaTb®, T. €. MONHGHIHPOBATL BHIYHJAYI0 OGOZOUKY, a TaKxe
€e NepHMETp H IJOMAAb NPH NOCTYIJEHHH HoBofl ToukH. IIpexane Bcero
3aMETHM, YTO NOHATHE OCBEHIEHHOCTH B
(+) Oewio ompeencHo HedOPMBILEO ¥ TPH
STOM HCIOJIb30BAJNOCh DPACHOJONKEHHE TOY-
KH OTHOCHTEJbHO BCEr0 MHOI'OYTOJBbHHKA.
Hezareabo Ouo OH, TTO6H OCBEWIEH-
HOCTb HJIH HEOCBEIIEHHOCTh pebpa ompene-
JAfjack TOALKO nO Touke u pebpy. Ito
MOKRO CHENATh [ OPHEHTHPOBANHHX pe-
Tep {OpREHTHDOBAHHOI'O ‘MHOTOYTOALHAKE)
chexyouuM o6pasdM: PacCMOTPHM OPREH- Pnc. 9.4
THpoBanHOe pefpo AB, HoByo woury T n
OpHEeHTHPOBaHHYIO maomanb Tpeyroapinaka ABT (puc. 9.4): S{AABT)==
= ((AX—TX)*(BY — T.Y)— (AY—=T.XY)*(BX —T.X))*0.5 (opuenru-
poBaiBas WJOMALb TPeyroJBHHKA CUHTAETCS KaK TOJOBHHA TJIOMIAAH
HnapaaJieorpaMMa, HaTaHYForo Ha sekTopH TA u TB).

Jlerko Busers (puc. 9.5), uTo ecau WMHOLOYIOABHHK OPHEHTHPOBAH
«OPOTHB 4acoBOR CTpenkH», To -pebpo AB -otsemeno m3 T Torma n
fJONBKO TOTAA, KOrja

5(AABT){0 wmam (s (AABT)==0 B touxa T Bue otpeska AB),

T

A
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BameruM TAKXKe, 9TO. TpH TAKOM (POPMAJLHOM OTpEASTeHHH NOHSTHA
OCBOMIEHHQCTH HHKAKOE DPe6pO MHOTOYro/bHEKA He OCBemeHo Hi H3
OfHOR TouKH BHYTDH HJH HA TPaHHUE MHOTOYTrOJbHHKA.

. T
74 T . T \\\
. % \\\
4 [\ A
V4 [t N\
. 4 \ N \\ N A
B,/ NN \
\
A ? B
A
a) s=0 &) s>0 B) <0
Puc. 9.5

Ilanee Hago MOHATH, KAK XPAaHHTh MHOTOYTOJBbHHK (HHIYKIYIO o6o-
nouxy), Mu npHMeM pelleHHs

1) XpamHTh JHHeliHO YNOPSAOYEHHYIO NOCAEAOBATEbHOCTD BEpPLIHH
MeOrOYTOJbHAKA (OPHEHTALS NPOTHB YacoBofl CTpEJIKH) ;

2) caMm 5TH BeplHHH XpaHHTb B Aexe [l anementos THHa <TOUKa
R2» (puc. 9.6) *). PeGpo a, coepuusiomee KOHell Aeka ¢ HaZa/loM, Ha-
soBeM TexyujuM, TlockoZbKYy B JeKe B KAMWA MOMEHT JOCTYNHH TOJb-
KO [Ba 3JEMEHTA — Hauajo H XOHel, To H pPaboTaTh MOXHO TOJBKO

a
b f
2 3 - -

Y, ONONONONONO.

. d _ N

3 4
a) . 6)

Puc. 9.6. a) -MHOTOYrOJBHHK, ©) COCTOAHHE neka (ykaaannl HOMepa TOdYeR

NAGCKOCTH)

¢ TexymuM peGpoM MHoroyroabruka. Texymee pe6po MHOrOYTOJbHHKA,
BOpOYEM, JETKO CMEHHTb: €C/IH NEpPeMeCTHTh OMHH SJEMEHT H3 HavaJsa
NeKa B KOHEL, TO MHOTOYTOJbHHK He H3MEHHTCH, a TeKyIlnM peopoM
craner pe6po b (creayiomee sa a B NopaAKe NpOTHB 9aCOBOA CTpPeNKH),

. *) XoTA BWMGOp NEKA H Kaxercsl NPOH3BOJIBHLIM, STO He BIOJHE pepHo. Bu6op
ROHKDETHOH CTPYKTYPHL AJNA XPaHeHHs BEpUIHH MHOIOYIOJbHUKE onpefenseTcs TEMH
onepauHsaMH, KoTope OyayT NpPOH3BOAHTLCA Haj BeplIHHaMH TpH o6paGoTke HOBOR
rouku. Takum o6pasom, HaM CJIEAOBANO NONLITATLCA KaK-HHOY b (gqepne) HamHcaTh
mporpaMmy <o6paGoTaTh?, NPHKHHYTb, KaKue omepallHi Han BepUIMHAMH HYXHH, ®
AWIIL NIOCJE 5TOrO BHGHPATH NMOAXORAMYIO CTPYKTYPY H PeajH3oBLBATH nporpaugu:
«o6paGorarh> Hauncro. Tak OHO H GHIJIO Ha CAMOM peJe. 3pech, 0HaKO, MEL ONU
cHBaeM JHUb €YHCTOBof» BAPHANT, YTo H NPHBORKT K KaxymeRed npouaaonbuo?ﬂl
Peuttenus 2.

9. [IPOEKT aBHIMIYKJIASl OBOJIOUKA» - M5

Ecau nepeMecTHTh H3 Hauala JeKa B KOHel eme OAHH JIeMEeHT, TO
TEKyLHM cTaHeT pe6po c m 1. A. C
Takam o6pasoM, mojpnbmkanms BHNYKJAOX 060JOYKH INPH NOCTYI-
JIeHHH HOBON TOUKH JOCTaTOYHO (OpManH30BaHA, M MH MQXKeM HavaTth
NHCATh COOTBETCTBYIOMYIO mporpammy, OcTazoch elle mOHSATH, Kak
ZOMKHH MOARDARHDPOBATHCH mEPAMETP # miomanp, JKerarensno G0
6H oUuCaTh STH M3MeHEHHs B TePMHHAX 3JeMeH- T
TApHHX omniepaumii Hajn peGpaMH — ¥TO HAjAO 1e-
JlaTh C NepAMETPOM H IUIOWIAAbIO MPH YAaJCHHH
DAHOTO OTAEJbHO B3ATOrO OCBelleHHOro pebpa /::\
H uTo NpH JobaBienun HoBux peGep. B panm- /

HOM cJydYae 3TO AOCTATOMHO HPOCTO: NEpPHMETp /,:\,’/7\

Hajao NpH ypajeHHd pe6pa yMeHbIIaTh Ha JJIH-

V=N
Hy  pebpa, a npm ZHoGaBJeHHH YBEJIHYHBATH;
NI0mWAAL e $af0 YBeAHUMBATh Ha BeJHTHHY  J \
nnomaan TpeyrodbiExa ATB' npH ynanennn
Kaxaoro ocseuendHoro pe6pa AB, a npn no6as-

JEHHH HOBHX pelep HHYero Jenarb He Haao

{puc. 9.7). 3awrpuxoBansas Ha puc. 9.7 Iio-

Wajb COCTOHT H3 Ilomwanel TpeyroabEnkos ABT

WIR KaXAOro ocBemenHoro peGpa AB (na Puc., 9.7

puc. 9.7 raxux pebep TpH). Hasee Ham nonapo- ,
6uTca eme H WHCAO peep BHINYKIOH 0GOJNOUKH, IOITOMY KpoMe MNepH-
MeTpa H miomand GyaeM MoAH(HUHPOBATb TakXKe H uncio peGep. Ilog.
AporpaMMy, YYHMTHBAIOWYIO yAajleHHe ocCBellleHHoro. pe6pa, MOXHO 3a-
NHCAaTh TaK:

mporpamMma ydyecTh ynajenne peGpa (Bx: A,B) (Bx: T: Touka R2)

» AaHo : A,B: touka R2 | ynansemoe peGpo

N n pebpo (A,B) ocemweno u3 (T)

,» MOJYYHTB: |9HCNO pebep, NepHMETp H MJIOmAAb COOTBETCTBYIOWHM
, | 06pa3oM H3MeHeHH

+ uHCHO pebep.yMeHbmHTh Ha 1

» mepuMerp.ymenmpmaTe Ha II.R(A,B)

. maomanb.yBeamumts Ha abs(I1.S(A,B,T))
KOHEey nporpaMMul

CaMy nporpamMy oG6paGoTKH “HOBOH TOUKH MH HanHuleM IO Xoxy
pean3anHl HCOONHATENS «MHOrOyroNbEHK:

V HCHOJHATEADL MHOI‘OyI‘OJlBHHK

. CII;

.o L. Hauate paboty (8x: A,B,C: Touka R2)
"o 2. 06paborars (Bx: T: Touxka R2)
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C = pe6po (8x: A,B: touka R2) ocaemeﬂo n3 (8x: T: Toura R2)

. ¢ Rajmer
. ~— yuecrs yaaneune pefpa (Bx: A, B: rouxa R2}(nx* T: tomka R2
. 3. mepAMeTp MHOTOYIOJbHHKA ! YHCHO

.. 4 mIOmajns MHOTOYFOJBHHKZ : 9RCHO
. bB. xouunts paboty

« OfbeKtTsl: :
. A - ! MEK BAEMEBTOB THRA Touka R2
. uHCAD peéep" neinoe )
. TNePHMETP. ! THCAO
.. mIomALL ¢ wAcAo

. HASH peanmlaAnuH:

. BepuwiHEEl MBOTOYIOJNbHHKA XPaHATCA B JIeKe (mocTe x0BaTEALHO).
. Topamok sepmmu B peke onpejensetT OpHEHTAUHIO pebep MHOTO-
. “yrosbaHKa, DTOT NOPAAOK BHOHPAETCK TaK, WTO HuKakoe Pelpo

'« ' MHOTOYroJbHHKZ He OcBelleHo HHE i3 Kaxol TOUKH MHOIGYTOJbAHKE

. HCHOAb3yeMHE HCHONHHTENH:
« Inanamerp (IT)
EOHey ommcamufi [ ~——=———=—————s———se—s——=

nporpamma Haqq-rb paboty {Bx: A,B,C: Touxa R2)

. AAHO : Il.touxn (A,B,C) e Ha OnHOR npaMOR’
. moaywnTh: |cosnan TPeyroJbEHK NpPaBHAbHOR OpHEHTaunm, T. e..
. . | TOWKH BHYTPH TPEyTOJbHEKE He OCBEINAKT €ro pedep

. H.nauats pabory :

. H.poGasurs saeMent {B) B Hayano neka

. ecau pebpo (A,C) ocsemeno u3 (B)

.« «TO -

. o« J.106aBETH 3eMEHT (A) B HayaJ0 REKa
. o« J.no6aButh snement (C) B Kosen nexa
. . HHaue ‘

« « J.no6aBut, aaemenr (C) B HauaJo Aexa
. .« J.xo6aBHTh aneMeHT (A) B KOHell AeKa
. KOHEH ecaH

. y1B: | Toukn AABC He ocsemaitor ero pefep; B 9aCTHOCTH,

‘o pebpo (II.xoneu, [l .nawano) ue ocseueno H3 (B)

» 4HCNO peGep :=3

. nepumerp - :=IL.R(A,B)+ I1.R{B,C) + I1.R(C,A)
. miowazs :=abs(I1.S(A,B,C))

KoOHEeR NpPOrpaMMsl ‘ N
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nporpamma o6pa6o'ra-n. {8x: T: Touxka R2)
. Nauo ' : |mocrynuaa Hosas Touxka T A
. HONY4YHTB: [HOBas oﬁonouxa=conv (crapaa oGo.uom(a T)

PR SRPRIES f i
Mpexcae oeero Hamo nousTsh, OCRMEHO '/ #3 BOBOX . TONEX XOTH
OXHO PelpQ MHOTOYrOARMMEA: ) .

« WHRA WCa0 peGep pas

« « ‘BOKa pe6Gpo {(IX.xkouem, . ﬁaqam) ne ocsemeno n3 (T) -

. . BHNOMHATH

« « JI.B3ATb 3/MeMeHT H3 Hauaja 1eKa B (nlx‘X)

. « Jl.no6aButh aaeMeHT (Bx:X) B Konel jiexa

. KoHey uHKaa . g

« yr8:|pebpo (Il.rouen, I .nauaxo) ocsemieHo %3 (T) nae

’ | MEOroyrossHmEe Ber a1 onxoro scBentenioro peGpa

Hanoue  BosnHkalor xpa chiyyas, Ecan s Mnoroyronbuaxe ocses
IeHHHX pebep HET, TO 370 O3Hagaer, UTO HOBAA TOYKA NOHa’da BHYTIPh
HJAH Ma TpaHHLY CTapoli BHNYKAOK 060/0ukH, K, 38HaukT, GO/bLIE HH-
wero jpenarb He Hago, Ecam xe pebpo (Ml .xoren, J.Hauano) oceeuieHo,
TO H3J0 YAAaJAHTh BCE OCBelleHHEE pe6pa H COCNMEHTh KOHIH OCTaB+
miefics pomauok ¢ momoR zoaxoh. TlpE pumoswesmu sTux geficTBHl
HAal0 OAHOBPEMEHHO MOAHDHUHPOBATE NEDPHMETP, NJOUIIKL & WACAO
peGep obGonouxu:

ecan pe6po ([I.koren,[l.nauano) ocsemweno u3 (T) 1o

« . yuecTh ynanenne pebpa {J.xomen,[k.mavaxoy {x: T)}

« + | == yraautb ocBemeHHHe peGpa H3 mawajaa Aeka:
.. H.B37Tb 3/IeMEHT H3 Hauaia geka B (Bux :X) ‘
.. uHKn moka pebpo (X,Jl.Hauano) ocsemeno H3 (T)
. « BHINOJHATH
. « yuecThb ynaserne pebpa {X,I{.nauano) (sx:T)
.. o Jk.Bsath ssemenr w3 #Mavama gexa B (pnix : X)
.. Komen LHKJAZ . ’
.o J.n06aBaTh anement (px:X) B Hauano Aeka
.
®parMeHT NporpaMMH AJd yAAN€HAA OCBElEHHHX pefep H3 KoHHA
JEKa peasH3yiiTe caMoCToATENbHO,

e ¢ | —— E0OGaBHTL HOBHe peGpa B Touxky T:

« « UHCJIO pelep.yBEAHWHTHL Ha 2

» « HepuMerp.ypesusnts Ha I1.R ([.xonen, T)+ﬂ R(T, I.unauamno0)
. J.poGasurh snement (8x:T) B Bauasa fgeka
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. KOHEN ecan
KOHell mporpaMmm

nporpamma pe6po (Bx:A,B) ocsemeno n3 (Bx:T): na/uer ==
(.S (A,B,T) < 0.0) uan
. (I1.S(A,B,T)=0.0 u Il.Touka (T) me BHyTpH oTpeska (A,B))

nporpamMma yuecTh ynanesde pebpa (Bx:A,B)(sx:T :Ttouka R2)
. pamo_ : A,B:touxka R2 |ynansemoe peGpo A

. ' B peSpo (A,B) ocsemeno us (T) -
. HOAYYHTB: | WHCJO peGep, mepuMeTp m MIOWAnb coo'rae-rcnaylomuu

. -] o6pasom H3MeHeHH ~ - »

+ uHcjJo pebep. yueunmmb Ha 1
nepuMeTp.yMenbmnth Ha I1.R (A,B)

. mowajs.yBeaumuntb Ha abs (IL.S (A,T, B))

"Komey mporpammu

OPOrpaMMa NePHMETP MHOTOYroJbHHKA : THGA0 === NepHMeTp
nporpaMma IVIOWAXh MHOTOYrOJbHUKA S YHCAO == MJOMAxb
HPOrPaMMa KOHUATh paGoTy == Jl.xouuurs pabotry
KOHEN HCIOMMETEINN | oo s m e s s o o o o o

Tpetuit mar pexomnosmumn, OcTaloch pealiH3EBaTh HCHOJHHTENS

«[lnanuMeTps:

. ucnoaunrens Ilnauamerp

. CIt:
. L Toukn (Bx:A,B,C:T0ura R2) Ha oanoft mpaMoft :ma/uer
« 2. rouxa (Bx:T :Touxa R2) BHyTpH OoTpesKa

. (sx:A,B:T0ouka R2) tna/uer

« 3. R(sx:A,B:Touxa R2): 1qmcio

. 4. S(sx:A,B,C:T1ouka R2) qHCA0

« THHBL

. Touka R2==3zamuce (X,Y:uqncao)

KOHEN OMHCAMHN | — e

npOrpamMma TOUKH (8x:A,B,C) Ha oxuoli mpaMoOfl: aafuer =
(S(A, B C)=0)
nporpaMma ToUKa (8x ! T) BuyTpH oTpeska (Bx:A,6B): na/uer =
(R(A,T)+ R(T, B)<R(A B))
nporpamma R(A,B): qucno ==sqrt (A.X—B.X)++2 4+ (A.Y —

B.Y)*%2)

nporpamma S(A B,C):uneno == ((A.X—C.X)«(B.Y-C.Y) —
(A.Y—C.Y)*(B.X—C.X))+0.5

xoﬂe“ ﬂcnoﬂBnTeﬂﬂ l L T L LY PRI YL L Y et Py v

_9. TIPOEKT «BHIYKJIARZ OBOJIOUKA»>- - 9

OpHeHTHApOBaHHAS NJOWIAAL TPEYroJbHHKA CYMTAeTCi KaK mOJOs
BHHA IVIOMAAH Napajne’orpaMMa, HaTAHyToro Ha seKropw CA m CB,

‘SBAJAYH U YIIPAKHEHHUA

L. Monbsysacs menosuurenem «Bumyknas 060/401Ka» KaK Ga30BHM,
Hanumme nporpammy

JporpaMma mepHMeTp BHIYKJOR 060/M0YKA MHOXKeCTBA (BX:M):‘IIIMO
» AadHO : M:mHOXeCTBO SJeMenTOB THHA TOUKa R2 -
» HOAYSATS: |OTBeT=IlepUMeTp BLINYKJOH 0GOJONKH TOMEK MHOXKeCTBa

2, Ynpocrate npoekt ¢Bunyknas oGofoukas, cuntas, 910 pabora
HaYAHAETCS C TPEX TOWeK B OGIIEM NONOXKEHHH,

3. Hapucylite cocrosnne geka mOC/Ae NOCTYIVICHHA B yKa3aHHOM
mopsAke clepyiomux Touek (pnc, 9.8),

Puc. 9.8

4, Onumm‘e; 4T0 NpPOH3OHAET, eCH H3MEHHTh 3HaK B NporpaMme,
anajusHpyiomell ocpemenHocTb peGpa H3. TOUKH, T, €. HalHCaTh
mporpamma pebGpo (8x:A,B) ocBemeno 3 (Bx:T): Aa/mer ==

(II.S(A,T,B)> 0.0) uan

(I1.S(A,T,B)==0.0 n Il.Toura (T) ue BryTpu orpeska (A.B))

Pemfite ynpaxkaente 3 B 5Tofl CHTyauus.
5. Jlo6apbTe K HCHOJHHTENO «Bumyknaa o6ojoukas npeAlHCaHue

Touka {BX:T:Touka R2) BHYTpm BHOyKIOX 060NOouKH ¢ Aa/mer

# peaiusyiite ero,
6, Jlo6aBbTe x HCmoJEHTENMO <BHNyKnas o6onoukas npe}mucauul

2) mHaMerp BHIYKAOH 06osouxH,
6) UeHTp TAKECTH BEpLIHM BHOYKJIOH 060/0UKH

-H peaJmsyﬁTe HX aHaJIOrHiHo NPeAIHCAHNHAM <&IEPHMETP» H <IVIO«
JHanb»,
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- - 7. Tlepepenafime HcnonnmreAn «Bunykassn 0GOJOYRa® TaK, YTobu
OM, MOT- O6paSATEIBATY: TOIXH TPEXMEPROFD IPOCTPAHCTBA, PACHOJIOKEH-
HHe B OMHON IJIOCKOCTH (eCAH HOBas TOYKa JIeXHT BHE MJIOCKOCTH CTas
PHX, HCHOJNHHTENbL AOJIKEH JaBaTh OTKa3). ’

8, IlprayMaiite NOHATHE OCBEWEHHOCTH, NPH XKOTOPOM noGaBneuHe
TOYKH K JBYYTOJNbHHKY GyAeT 'NPOHCXOAHTh NO TOMYy Xe aarcpuTMY,
4To H j06aBlieHHe TOUKH K MuOroyroapiiky. (Paspemaercs HaiHune
HYJeBLIX ¥ PaspepHYTHX Yries, T, e. pefpa BHUYKAOX oGOAOURR MOTyT
OHTb pacmoJioweHsl K& opuo¥ npEMod} - "
" 9, Flepenenaiite npoexT «Bunyxiaa ob6oaoaky ROCAEAOBATENLHO
NOCTYNAIOMEX TOYEK NJOCKOCTH» B TpoeKT «Bunyknas oGosedxa na-
CJIef0BATELHO NOCTYMAOMHEX Touex NJockoctH JloGauesckore (Moaeanb
Tlyauxape)».

10. TIpraymaiiTe anropuT™ HOCTPOEHHA BHIyKJoH 060n0UKH, ocHo-
BaHHHT Ha XpaHeHHH HeyNOPsJOuEHHOTo MHOXecTBa peGep, Tae (c Ma-
TEMaTHYeCKO!l TOUYKH 3PeHHs) peﬁ‘po——sro HeyHOpﬂﬂ.OquHaﬂ napa TOs
ueK IVIOCKOCTH,

- 11, Peannsyfite BHNyKayIio oﬁonoqu nocnep.oaa'renbno NMOCTyNaw
fluX TOUEK B TPEXMEepHOM INpOCTPAHCTBE, CuHTad, uto pabora Haum-
HaeTcs ¢ WeTHpex ToueKk B ofmeM =HoAoXeHHH (Hcnoab3yiite ofoGies
nue ajropurma saaagt 10).

12. Cpenaiite samauy 11 B N-mepHoM npoctpancrse npr N = 10,

10. KomMnuasuus U HATepnperants. Peaqnsanusg
npoc*rei!uuero KOMnmlmopa C A3HIKa apmlmemqecxnx popmMya

Mu yXe cOCTaBASMH N0 dopmyane. cooraercmy}omy}o TiporpaMmy Ais
€1exoBoro Kaapkyasropa {pasm. 1). Teteps HaflHteM npOTpamMMy, KoTo-
pas geiaer vro mia moboi-hopMmyan agromarusecky. Takas nporpamMma
HasHBAeTCA KOMIUAATOPOM ([EPEBOAUHKOM) € f3bKa apHPMEeTHYECKHXK
dopMya Ha ssbik nporpamum s CTekoBoro KaanKyasitopa. OAHaxo lipes
KAE BCEro MH YTOUYHHM, 4TO TaKOe «ASHK» H YTO TAKOE SKOMIAJATOP®,

SI3HK H rpaMMaTHKa.

Onpeneaenns [lycte A— HegoTopuil aspasur, 1. e. MPoR3s
BOJIbHOe HENyCTOe MHOXKECTBO. DJEMEeHTH STOMO MHOXeCTBa MM Oynem
Ha3HBaTh cumgosamu. [IpOH3BOJILHAS KOHEUHAs HOCAEROBATENLHOCTD
cuMBoioB andaBHTa (B TOM uHCIe H INycTas) Hésuaaerca yenouxoil,
IpousBonbHOe NOAMHOMXECTBO LA MHONKecTBa BCeX BO3MORHEIX LEINO-
ueX HasWBaeTCA 23vikoM nad A.

Hap opsnM H TeM xke andaBHTOM MOXHO ONPENEJHTb MHOTO Pa3z+
MHX f3uKos, Ilyctb, nanpumep, A = {0, 1} — anpaBHT H3 ABYX CHM«
BoaoB 0 H 1. Mu MoxeM paccMOTperb fA3HK BCEX BO3MOXKHHX IENOs
weKk Haf A; A3MK HENYCTHX HENOYeK; WSHK HENYCTHX HEHOYeK, HauHs
HaomExes ¢ 1; ASBIK HeNodek, COCTOAMUX TOAbKO H3 1, M T. & Sar
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MeTbTE, UTO 34eCh MM ONHCHIBAEM MHOXKECTBO IEMOYeK A3HKa Hedop+
MaJlbHO, CYHTAf, 9TO HHKAKHX ABYCMHCTEHHOCTEd HJIH HeACHOCTeR He
Bo3HHKaer, Takoe caogectoe 3ajande a3HKA, OJHAKO, YROGHO JHIIDL
AN DpocTeAWHX ciaysaes. PaccMorpuM, nanpumep, sissik LA mpasuibe
HHX apuweTdgeCKHX GopMyn Hax addasHTOM A, COCTOAIAM H3
26 CTPOMHHX AAaTHHCKHX GYyKB, AByX CKOGOK H WeTHpex 3HAKoB apui-
METHYECKHX JefCTBHI:

A={a,b,c,d, ...z()-l—, *,/}.

Jing mpocTOTH OrpaHHNHMCH CAydYaeM, xoraa B dopMyae QHIypHpYyOT
TONbKO OJHOCHMBOJBHHE nepeMenkHe a, b, ¢, d, ..., z H 3anpemeno
ACMoJb30BaHHe YHApHHX onepaiusft, TakuM o6pasoM, nemouKH

a . .

b—asc

((a+Db)s(c+d)—a)(e+1)
ABAAIOTCA MNPaBHABHHMH (OpMyJaMH, T, €, NpHHajxJdexaT A3WKy LA,
A HemouKH

Mtass

aa<-b

*a :

—2

NpPaBHIbHEME (POpMyJaMu He ABJAIOTCA, T. €. A3biky LA He npunap-
Jiexar. 3aMeThTe, 4TO B AAHHOM CJy4ae Ml He ONHCAJH BCe MHOMe-
CTBO LEHOYEK A3HKa, 4 NPOANEeNIHPOBANH K HEKOTOPOMY HHTYHTHBHOMY
NPenCTaBJeHHIO 0 TOM, UTO TakKOe <NpaBHJbHaA, dopMyaa Oe3 yuapuux‘
cnepanufi», SIBAfOTCA JH_ B HalleM NOHMMAHHH HPABHAbHHMH (GOPMY-
JaMH UEeRQUYKH

A (1. e. nycTas HemouKa, He COAEPKALIAd CHMBOJIOB)
a -+ (~—b) :

(({)((a))).))

(

fxe He ouewb ncuo. [103TOMy OBHUHO TaKHe HOCTATOUHO CJIOMCHEIE
S3HKH 3232I10TCR He CIOBECHO, a (OpMasbLHO, ¢ TeM YTOGH NpHHAAJEHR~
HOCTb ILeNOYKH SSHKY MOXHo OHio. 10Ka3aTh HAH ONPOBEPIHYTH, HCe
xXona H3 onpeledennd, OxguM H3 nanbosee PacRPOCTPAHEHHHX CIOCO+
GoB 3ajaHuA A3LIKa ABAAETCA eI'G 3aJaHMe C NOMOIIBI0 IPaMMaTHKH,

Onpenenenne Iycrs A-— HekoTopui andasur, M — merags-
gasur, T. e Xaxkofi-Ta apyroii andasut, He nepecexalommiica ¢ A
(ANM = &). DaemesTH MeraandaButa M Ha3HBAOTCH METACUMEO-
aamy. Tpammaruxod nasusaercd cHCTeMa NPaBHa (T. e, KOHEYHas IO
C/Ie10BATENbHOCTD CTPOK) BHAA

& - uenouxa wag (M A),
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rne o < M —Kaxo#fi-To MeracHMBoN, B KOTopoll JAf Kaxaore o e M
Berpeyaetess X0Td GH OfME CTPOKA C O B JIEBOH wacTH (X0 CTPENIOUKH)
H B KoTopofl BujeJleH OJHH METACHMBOJ, Ha3HBaeMHf 2408HOIM.

flpunep. Ilycts A — andasur, Hal KOTOPHM MH paccMaTpHBa:
Am SASHK NPaBHAbHHX apHpMeTmueckHx ¢opmya, M ={a,B,v}, a—
FABHHA MeTaCHMBOJ, a rpaMMaTHKa TaKoBa:

a->(a)
a->f
o -> aya

yor=
y->/

ConepxaTesbHo KaXJoe NPaBHAO I'PaMMATHKH HMEET CMHCA NOA:
CTAHOBKH. Hanpmuep, CTpOKa «o—> QUya» O3HAYaeT BO3MOMNKHOCTb 3a-
'MEHH METACHMBOJIA ¢ Ha  LeNnoyky
aya. HawaB ¢ riaBHoro MeTacHm-
BoJa M TNOJb3YACh PAa3/HYHHIMH
npaBuaaMH TPaMMATHKH (T.e. MHO-
FOKPATHO BHINOJHAS MOJCTAHOBKH),
MH MOXeM IHOJYYaTb pas/iHufHe
UENOYKH, COCTOfIIHE H3 CHMBOJOB
n MeTacuMmBoJoB. Hanpumep, ue-

Hnn

1\.; :

a

NC— €—Q

% € QER
¢*—\<‘

it

)
Pnc. 10.1. Idepesnst Bwmosa ana nouxy (x-y) MoOXHO TONYIHTD

OpMyJNT X + nH z
bopuya (x + y) tak (HaJ CTpeJKaMH YKa3aHH Te

NpaBH/a rPaMMATHKH, T. €. Te NOJACTAHOBKH, C TOMOIIBIO KOTOPHX HO*
JdyueHH COOTBeTCTBYIOLIHE uenoqxn)

a->(a)

o ———> (@) ——>

BV ey E26 (ayB) —

— B 24 B+ B) b (x+B) L(x+y)

A LUENMOUKY, COCTOAILYIO H3 €IHHCTBEHHOrO CHMBOJA Z, TaK:

) .a->B B>z . ) L
< e p—y>rz o
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OG6u9H0 TakHE mOC/EAOBATENBHOCTH NOACTAHOBOK H HX Pe3yJbTaTH
SaNHCHBAOT GoJlee KOMNAKTHO B BHAE TaK HasHBaeMoro Oepesa 8ok
800a unu depesa pasbopa (pue, 10.1),

3aMeTHM, uTO €M B WENOYKE BCTPEUAETCH METACHMBOJ, TO ee
MOXHO npeo6pasoBath JAaJibllle, NPAMEHHB ONHO H3 IIPABHA TpaMMa=
THKH C 3THM METaCHMBOJIOM B JieBoH wuactd, ECAH Xe MeTacHMBONOB
B LENOYKe He OCTAJOCh, TO NpOLECC ee NMPeoGpPa3oBaHHA 3aKOHUEH H
GoNbllle ¢ LENOUKOH HHYEro CAenaTh Hedbas. Ilo sToll npmumHe OGLI«
HHEe CHMBOJH 9YaCTO TaKKe HA3HBAKT TepMUNAAGMU (<KOHEUHHIMHM
CHMBO/IaMH), 3 METaCHMBOJIH —— HETEPMUNALAMU,

Onpenenenne. Bce MHOKecTBO uemouex mam A (1. e ue-
TNOueK Ge3 MeTACHMBO/IOB), KOTOPHE MOXHO NOJY4ATb TAaKHM 06pasoM,
HashIBAeTCA A3GIKOM, NOPONOerHbiM OAHHONL 2pAMMATUKOY, HIH AZGIKOM,
BAJAHAbIM € NOMOWBIO DAHHOD ZPAMMATUKL.

Ho cux HOP MH pPacCyXAalH HA WHCTO CHMBOJHUECKOM YpOBHe,
Kak npaeuno, oxsaxe, MeTacHMBOAH (neTepMuHANH) HMEIOT HEKOTO-

. Puit cuucn, Hanpumep, B NpHBenenHol BHIUle rpaMMaTHKe o O3Has

HaeT NpaBHABHYIO dopMyny, P-— M TNepeMenuoft, a Y -~ 3HaK omepa-
UHH, B STOM CMHCIe METacCHMBONH MOXHO NOHMMATH KaK HMEHA [0«
HATHA, KOTOPHE BBOAATCA ANS (OPMANBLHONO ONHCAHHS TOTO HJH HHO-
To usuxa, IlostoMy oOWuYHO AN HX O0GO3HANEHHS HCNOML3YIOT CAMH
MOHATHS, B3ATHE B YIIOBHE CKOGKH, mampumep {dbopMmyaad, (HMa Te-
pemennof), (sHak onepaumu), I'pammaruxa IPH 5TOM NPHMET BHA

{popmyna)—({popmyaa))
Kdﬁopmyna)—»(umg nepeMeHHONA)
* {bopmyna)—>{dhopmyna){zsak onepaunn){popmyna)

n T AL

Kpowme Toro, mpaBnna rpaMMaTHKH C ONHMHM M TeM XKe HeTepMHHA~'
JIOM B JICBOA wacTH OGBEAHHAIOT, HCNOJAL3YA BMECTO CTPEJOMKH 3HAK
t:== (YHTAeTCS «3TO €CTb») H pasjenss BapPHAHTH BEPTHKANBHOH uep~
7o (uMTaerca «anGo»):

(popmyna): : = ((popmyana)) | (uMa Nepemennof)|
(dopmyana) (snak onepaunn) (Gpopmyna)

(ams nmepemennoRt): :==a|bjc|d|... |z

(sHaK omnepammm): s == -} | — =]/

(*)

Takylo 3amMch NpaBHJ rPaMMaTHKH NPHEATO HA3HBATH' HOPMAALHOL
gopmyarodt Baxyca-— Haypa unu coxpamenno HOBH. B macrosmee
Bpemss HOBH n ee ueanauntesbine MOAHOHKALRH WIHPOKO HCMOMB-
3yl0TCS B IPOTPAMMHCTCKON Jm'repa-rype AN ONHCaHHS TeX HJAM HHHX
SI3HKOB TipOrPaMMHpPOBAHHS, -

Onne B TOT Xe fA3WK MOXHO OMHCATh NPH NOMOIIH PasHHIX Has

60opos nouATHA B, SHAUHT, SajAaTh C NOMOMbIO PASHHX FPAMMATHK.
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‘Haapmqs. rpaauarm - -

{popmynay: s = (repri)] (mu)-?—%ewm%
[ {repu) -~ (bopmyaad
(vrepm) 1= {MHOKuTORL) | (Mo xuTeAs) » (repy) ' ‘ )
[{mu0®UTE AL Y iTOpNM) )
(mmmnfeab) = {{popmyna)) { (uMa nepementoh)
{uma nepemensof) 1z =-aiblcld] ... |2

3RAAET TOT e MWK, 4TO 8 rpaMmazska () {dokaxure srol).
Bubop Tolt mau HHOM TpaMMaTHKH (TORO HAM #HGro HFGOPA TOHA-
Tall) AnR OUMCAHHSA #3kIKA 3aBECAT or npeaoxewf, Hanpamep, ecau
Mil SRUGLKO DPOBEPARM GPABHALHOCTE POPMYAH, TO YROGHS HONORBLIO-
BaTh APOCTYIO rpaMMaTdy f+). Ecam me, xpome Taro, Bac #HTEpecyer
CTApIIHKCTBO ONepanMfi Ipd .BHLUHCACHHE Do Qopmyne, 70 yRoGuee
LpPaMMaTHKa (++), HOMATES KOTGPPH 5TO CIAPUIMHCTBO OTPAKAIIGT.
 Komnasaums, Komaussyueldl (unn zpaucasyued) HaswiBaeTed Ope-
ofipasosanue geEcTa {KORKPETHQN MEHOUKH CHMBOUOB) £ ‘0RO #3MKA
{A) » cemauTudecKH . sKpmRANEHTHMl TexcT Ha Apyrom sauke {B).
Haupumep, © A3nika BPABLIbHEX APHPMETRIECKUX (HOPpMYyA Ha SABHK
"BPABUALHEX BPOLPAMM A CTEK0BOL0 KaJlbKyAAT0pa (puc. 10.2). {Mu

CK.HauaTh PAROTY Y
LK. posasuTe <a> » cyex )
TK.aosaenTe <h> 2 crex

T CACRMTE

EXAONABATS PeaYNNTAT

4 LK. xouquTe pasoTy

Puc, 102

ﬁygeu PaccMaTpHBATL TONLKO TakHe NPorpaMmel s CTEKOBOro KaJb-
KyaATOpa, B KOTOPHX B KauecTse B8XOAHHX NapaMeTpos QHIypupyioT
JHIEL ONHOCHMBOJbHHE HMeHA ITepeMeHHHX OT a o Z.)

Komnuaatopom nasuBaercss MCHOJHHTENb (HJIH DpOrpamma), KOTo-
pHiit asToMATUYECKU -OCYMECTBJAET Takoe xrpeoopaswanne TEKCTA ©
ORHOrO A3HKA Ha APYrof.

PeKypcHBHAS peasmsamua KOMIMIATORA Rpasvnamx dopmyn, B}{-
JeM ZJS ONpeseJeHHOCTH CYHTATh, YTO ASHK HPABHILHHX (PopMya 3a-
JaeTcs TpaMMaTHKOHN (s#), ¥ NonmpobyeM_ peanu3oBaTh KOMOHJATOP B
COOTBETCTBHH C 3TOf rpaMMaTHKOH:

Hcnoanuteab KoMnpasTop-NpasuabHuIX Hopuya

. ClI: ‘

. . KOMBHJHPOBaTh (opMyay

o — oGpaboTaTe QopMyay

. ~ pbpafoTars repm -

-

3
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. — o6paboTaTs MAOMHTED

. — ofpafoTath BN Nepemenyod

. HEEM DEANHIAHRIE

. Hpamnbmn @epuym smm rpmmmiz € 4 METACNMBOZEMHT

- {popmyna)::={(repm) !<Tew>«+(¢owyna} I{repa) — {Popuyna)

. (repm) :i= (MHOXHTeAb) | (MHOXKHTeb) * (TepM) | {(MHOKHTEND)/(TepM)
. {MHOXHTenDb) ::= ({(popMyaa)) | (AMA nepeMeHHOH)

. {aMs nepemenHof) ::==alblc! ...lylz

. Hlna xamporo MeracHMBOJa NHLIETCS. OTAE/NbH2S NPOTPaMMA. .

. Hanpuwep, nporpamua «006padoTaTh TepM» HaXOAHT B Havaje

. HempoudTaHHON UaCTH NOCAENOBATeNbHOCTE P TepM MakCHMAaAbHOR
. BAWEM, UMT@eT €FO H NeWaT2eT COOTBOTCTBYIOUMA (PArMEHT Hpos.

. rpmmu An% CTEKOBOEO  KaJLKWIATOPA.

. HCHONB3yEMIE HCNOIHHTENH:
. P: nocaexoBaTeJbHOCTh 3JE€MEHTOB THIAZ CHMBOJ
KOHEN ONUCRHUH |———e —eeeo o it i o e o e e

nporpamMma KOMIHJAKPOBaTs bopMyay '
. Aauo : PinocacaoBareAbHOCTh SJEMEHTOB THNA CHMBOJ

. _ |P coaepxkuT npaBHAbRYI0 apHMerHuecKyio ¢opMmyny -
. moaydurs: [copepmumce P oTROMNHIHPOBAHO, T. €. HamevaTasa T
. - | cooTBeTCTByIOmasn nporpaMMa Aas CTekoBOro Kaibkye

. | nsTopa :

.. P.pcraTs B Hauane nocaenoBaTeNbHOCTH
. mneuarath (“CK.Hauatb paGoTy”)

. o6paboraTh $opmyany

. yTB:P.HeT HenpoUHTaHHHX 5JEMEHTOB
. neuzrats (“CK.moxasats pesyastar”)

. nedaTaTh (“CK.KORIHTE paﬁmy”)
KOHey NporpaMmut

311ecb Ham BNEPBHE BCTPeuaeTcs ONEpalUHs <«NeyaTaTb» YHHBEPs -
canporo Bunonnutensn, Kotopas.nedaTaer #a Gymare CTPOKY, YKa-
SaHHYI0 B yIIOBHX CKOGKAX B KauecTBe NapaMerpo, Hampumep, npu
BHITOJIHEHHH CTPOKH

[y

nevarath {"CK.Hauatb pabory”)

Oyner maneyarano-

CK.nauatb paGoty
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Y omepauuH <neyaTaTbs MOMET OHThH HECKOJILKO MMapaMerpos, Toria
ouy MeuataloTcs Apyr sa apyroM. Ecim B xauectse mapamerpa ykasaH
HEKOTOPHA TEKCT B KABHYKAX, TO NESaTaercs €aM 3TOT TEKCT, a eCad

yKXa3aHo HMa OObexTa, TO mevaTaercH sHawenHe ofbexta, Hanpumep,

ecqn ofbeKT X THIA CHMBOJI HMeer S8HaveHHe “a”, To NPH BHNOJHEHHH
CTPOKH

nevatath ("CK.no6asuth {*,X,”) B cTex”)
Gyner naneuaraHo

CK.no6aButs (a) B crek
B sacnonpsyeMolt maMn rpaMMaTHKe MOHHTHe {(GopMysa) ompelenserca
yepe3 nouatHa {repM) m {dopmyna):

((popmyna) ::= (tepM) | (Tepm) -}- (popmyna) | (repm) — (popuyana)

ECTecTBEEHO [O2TOMY ITOOHTATBCA peajH3oBath 06paGoTky GoOpMyaH
pexypcusHo, (HanmoMHHM, 4TO PEKypCHS — 3TO CHTyallHd HJH NpOrpaM-

MHCTCKHH NpHEM, COCTOSIIHA 8 TOM, uTG NPOrpaMMa HeENOCPEACTBEHHO .
AAH uepes ApYrHe nporpaMMu obpaiaercs K ceGe Kak K TOANpO- .

rpamme.)

B COOTBeTCTBHH € ollpéliefeHHEM (OPMYJH NpH €€ KOMIHJSAUNH
MOXHO CHayaJa HafTH H KOMOHIHPOBATH TepM: JHGO 3TOT TEPM j0M-
XKeH coBnagats Co Bcell QopMynof,, an60 32 HHM ROJXKeH CENOBATD
3HaK + aaH —, Hanpamep, nas dopMyan ashac 4 d myxHo cHagana
KOMIHIAPOBaTE TepM asbsc (Ho He asbl), a ana Qopmyin
(a4 bsc) —Tepm (a-+b#c), coBnanalomnh co seet opmynoi. Ta-
KHM 06pa3oM, NOcCJe KOMHHJASIHH TepMa BO3MOXHN TPH CHTyalHH!
1) 8 dopmyne Goablle CHMBONIOB Her; 2) pajee HAeT sHak -}, a 3a
HEM ¢opMyna; 3) najee uger sHax —, a 3a HAM ¢opmyna. CooTser-
CTBEHHO B LEJMoM 00paGoTKy (KOMIHASUHIO) (OpMYJsl MOXHO 3alHe
€aThb Tax:

nporpamma oGpaGotath dopmyny -

» AdHO : P: nocreposaTesbHOCTh 9AEMENTO3 THIA CHMBOJ
. | nenpounas uacte P HaunHaercs ¢ npasmﬂ:ﬁoﬁ
. . | apudmeTHuecKOR dopMynt

. MOMYYHTH: | H3 HelipounTaHHo#l uacTH P mpoudTasa npaBHJbHAd

N | dopmyna MaxcumanabHolt Auun. Hamewatan cootset-

. " |erBylomuft gparment nporpaMmu s CTekoBOre xaib-
| kyasTopa

. ofpaboTath TepM

. BbiGop

o o TpH P.HeT HENPOUHTaHHHX 3JEMEHTOB = HHYEr0 He RelaTh
. . npm P.odepeanoft snement == 47 =

10. KOMITUAALINA Y UHTEPIIPETALUS - : 15?

o« . P.nponycTHTh ouepexHol ajeMeHT -
. - o6paborats dopMyay - - -
. nexatars ("CK.caoxurs”)

. . npu P.ouepensoii anement ="—"=> .

.. P.nponyctuth ouepe/inofl SJEMEHT

. . ob6paboTtats dopMmyny

. e neuatath (“CK.Buuects”)

.« . HHaye => HHYETrO HE JEJaTh
. KOHey BHGopa
KOHEW mporpaMmu

OGpaTHTe BHHMaHHE, 4TO B OporpamMMe «obpaborTath dopMyay» MH
06padaTHBaeM HeNpOUHTAHHYIO YacTh P He 10 KOHHA NOCAELOBATENbs -
HOCTH, a JHIIb J0 KOHLUA INpaBHJIbHOH (GOpMyJu. DT0 CBA3aHO € TEM,
uT0 janee NpH 0GpPaGOTKE MHOXKHTENS B COGTBETCTBHH ¢ NpaBHJIOM

{Muoxurenn) ::= ({popmyna)) | (ums nepemennoh) .
MH OyjieM BH3HBaThb NPOrpaMMy <«o6paGoTaTh (GopMyay» Aas KoMims
JISSUMH BHpPAaMeHHS BHYTPH cKoGOK, a Takan o6paboTka AOMKHa 3as
KaHYABATLCHA NPH NOCTHXKEHHH 3aKpHBalolIell CKOGKH.

Hagonen, xomb CKOpo MH BOCNO/NL3OBaJHCh pexypCHell, Mum 06ss
8aHH TrapaHTHPOBaTh, YTO mnporpaMma <«ob6palorate ¢opmyny» He Gy=
JeT BH3HBaTh Ce6H GeckoneuHo, B mannoM cayuae- yGeHThCs B 5TOM
AOBOJIBHO  JICTKO ~— MOCKOJIBKY MNepefl KaXALM HOBHM Bbi30BOM Ipo<’
rpaMMsl «oGpaGoTats ¢opMyly» HempoudranHas uacte P yMemnbimaercs,
a NOCJeNOBaTeNbHOCTh P KOHEuHa, TO H BH30BOB MoXeT GHTh JHUIL
KoHeuHoe wuHCaO. Clef0BAaTE/bHO, paHC HAHM MO3xHO o6paGorka ¢dops
MyJIH 3aKOHUHTCH, AHANOTHYHHM 06pa3OM B COOTBETCTBHH C IDaMMas
THKO{l peau3yiOTCsi NporpaMMul «o6pa6aTaTh TepM», «06paboTaTh MHO-
KHTeAb» H «00paboTaTh HMA NepeMeHHof»:

nporpamma o6paborarbh TepM

. Hano : | B Havane HempounTamHOA uacTH HcnosmnTeas P — Tepm
. HOMYUHTH: | H3 HEMPOUHTAHHON YacTH P NpoudTaH TepM MaKCHMajbs
. - |no#t pamnu. Hanewatan coorsercrsyompuit ¢dparment

. {nporpammut a1 CTekoBOro KaabKyasTopa

. 00pab0TaTh MHOXHTEJb .

. BuGop

« « HPH P.HeT HeNDOUHTANHHX 3/EMEHTOB => HHYEro He AeaTh
. o npn P.ouepenofi sneMeuT = "+’ =

. e P.aponycTath ouepennof sneMeHT
.« . ) 06paboTaTh TEpM

o . nevatats (“CK, ymuoxmb")

. . npn P.ouepennofi anement ="/" =

s, P .nponycTaTs ouepesHOR siemenT
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‘ . ©fpaboTaTh TEPM -
nesarars ("CK.paspeauts >
HHaue = HHUGT® He REAITH -
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" dopmya me COGTHETCTBYeT NPHESTONY B apuMeruxe opsaary BHITTOJI»
HCHHS AeHCTBBR @AMHAKOBOrQ crapumne-raa

. KoHey BHGOpa
KOoHew nmporpamMms

nporpamma oGpaboTalb MHOXKHTEIb

. Dauo : | B nauane uwenpountaunoft wacru P — MHOXKHTEND

. MOJYYHTL: | H3 HeNpOuUHTaHHOM uacTH P NpPOUHTAaH MHOXHTENb MaxCh-
. | ManbHOR JJHHHL. Haueqa'rau COOTBETCTBYWOIHE (parMent
. ' | nporpaMMu pas "CrekroBoro xanbxynxropa

o —— - -

. ecan P .ouepegnofl daemenr q&”(” 70 oﬁpaﬁo'rm WMA HepeMeHHOH
. o BHase i

. . P.npomyerurs otepesuofl saement [T, e. ppenyctars (7

.« 0TpaboTaTh (popuyay

. s yeB: P ouepenuoh saemens = ”)”

«.» P.opomycruTs ‘aqepanﬂoﬁ saeMent | 1. e npmysm:% “yr

- KOHen ecad . .

RN P OTPAMMY

nporpaMma o5patoTaTs HMs HepeMeHHOR

. Kauo ¢ "a” < P.ouepenuoft sneMenr < ”z7

. BOAYIHTh; | otepennoll sseMent P (Hms mepemexHofl) MpouHTaH.

. | Hanewatana cOOTBeTCTBYIOWAS CTPOKZ MPOrpaMMH AAs
. : | CreroBoro xasbxyssTopa

. uesarath {*CK.pobasutsh {7, P.ouepeauoft snemexr,”) B crex™)
. P.mpoaycTuth onepensofi 9aEMEHT
KoHey HporpaMul

KOHEN HCHOMHATENSN |= ruom o i e o ot 5 o e o e 50 0 e e

OrkoMEHIHpYfiTe B COOTBETCTBHY C HAHHCAHHOA BHIUE OpPOrpaM-
MOll mpaBHAbHY® dopMyay a —b —c. O6paTnTe BHHMaHHe, 4TO MNOJIY=
YeHHAs B pe3yJbTaTe KOMOMJAANMH EporpaMMa i CTeKOBOTO KaJjb-
KyJasiTopa COOTBeTCTByeT ¢opMyse a —(b—¢), T. e, B 9TOH CHTyauuu
Hall xOoMmHAfATOp paboraer uepepHo. IlodeMy Tak moayusnaoch? Yrtobu
pasoGpaTbcst B 3TOM Bolipoce, AaBaifite INOCTPOHM AEpeBO BHBOAZ (Pop-
Myad a —b-—c B rpammardke {«s) (puc. 10.3)., Ecau mu renmepsn
BMeCTO a2, b H C NOACTaBHM YACAa H HAUHEM HOAHMMATBCS BBePX [0
JepeBy BHBGAA, BHLIMHCAS SHAYEHHA HETEPMHHAJOB, TO BeJH4YHHa b —¢
Gymer CHauaja BHUHCJIEH3, a ROTOM BbiSTeHa H3 a. Haw xommuasrop
paGoTaeT TouHO gax :Ke. Taxum o6pasoM, oNepailHH OJHHAKOBOro
CTapUIHACTBA BHNOJHAIOTCA CHPABa HajleBO He H3-3a OMMGOK B KOM-
IHAATOPE, a M3-3a TOrQ, 4TQ I'PaMMaTHKa (¥x) fA3HKa apHpMeTHyeckuxX

Lotpeyna’
<Tepny . <gopMyna>
\ {repn <eopmyna¥
] p <'re‘|L>w>~
<erqns> ! <HHoxMTEnL > anLm>
" Lumn nmnmmoﬁ) éumu nepmﬂnuﬁ's | Sprn nejgneuuoﬂ)
& | \ ﬁ » - f

Pue. 10.3. Jepeno Bupona dopmysn a-—b—c B rpaMmaTuxe (* +)

Tpammatnky (%) Jerko- npeoGpa3oBaTh K BHAY (#+%), coo’rBe'r-
CTBYIOIIEMyY NPaBHAbHOMY NOPAAKY BHIOAReHUs fefcTBhi:

(Gopmyna) : : = (repm) | {Gopmyna) 4- (repm)
[ (@opmyna) — (repm)
{TepM): : == (Mnommenb) [{TepM) * (MHOKHTEAD)
‘ | (TepM)KMHO)KHTeJIb)
{MHOXHTENBY: = ((dpopMyaa)) |(uma’ nepeuemxon)
{aMs nepemennofi)::==albc{d]| ... |z

éz*m)

Oxnaxo peKypCHBHO peanH3oBaTh COOTBETCTBYIOmHHA 3Tofi FpaMMaTHKe
KOMIHJAATOP TaK, Kak 5To OHJo cledaHo Buime, Heasssd, Fesoamoxio,
HanpuMep, NpH 06paGoTke (OPMyJH N[O OYEPeAHOMY SIEMEHTY [0
Cel0BATebHOCTH ONpeAeHTh, Haflo JH o6paGaTwBaTh TEPM uan dop-
myiy. Ho paxe eean OBl 5TO 0Ka3ajoch BO3MOXHHM, Ml OH He nMean
lipasa B nporpamMme o6paboTkn ¢opMyJH PeKypcHBHC 00paTHTbCA K
cebe, TaK KaK B 9TOT MOMEHT HEHPOUHTAaHHAasi 4aCTh MOCAEJOBATENBHO-
CTH ellle He HM3MEHHJIaCh H, CIETOBATENbHO, B 3TOM MeECTe Nporpamma
6u o6pamanach K cefe no GeckoneynoCTH,

{IpuBenentyio BHIUE pPeaVH3AUMIO" KOMIAAATOPA NpPABHALHHX apndy
METHYECKHX (OPMYT MOXKEO NOADPABHTb TaK, YTOOH ONePallHH Bhl-
TOJHAJNACH B HYXHOM NOps#AKe, 3aMETHM, OAHAKO, YTO IIPH 3TOM OCHOB-
HOEe MOCTOHHCTBO PeKYPCHBHOM peaJWsauu# — IpocTas CBA3b TIpaMMa-
THKH ¥ NporpaMMH — Gymer norepsdo, [TosToMy ML CHavaja H3MEHHM
¢dopMmy OnHCauHA SI3HKa H JHIbL NOTOM HepejefaeM KOMOAJIATOp B Co-
OTBETCTBHH C HOBHM ONHCAHHeM S3HKa NpPaBHJIbHHX -BPHPMETHIECKHX
Jopmya,
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5, -+ FIpeAg ‘peero saMeTHM, YTO B/ COOTBETCTBHH ¢ TPAMMaTHKOR (s4)
~hopMysia COCTORT M3 ‘OANOro  HJH'. HEEKONbKHX -TEPMOB, COSNHHEHHHX
SHAKaMH - HAH —, a TepM COCTOHT H3 ORHOTO MM HECKOJIbKHX MHOs
KHTE/lell, COGAMHEHHHX 3HakaMHd « unu -/, BpegeM HoBHe NOHATHA
(meTacumpon) ‘ o
(annuTHBHAS omepauas) = -- | — ,
{My bTENARKATHBHAS ONepamus) == |/

| .
'

u sanamm nounTHs {Muyaa} " ‘{frepu) 8 HoBoft popMme)

(bopuyas) si== (repn) {fansmmisman onepanns) (repul} .
(repM) ::= (MmoRnTe L) {(MYIBTHIIAKATHBAAA OnepallHA) '(MHOXKHTED)}

Tae @HIYpHHe CKOGKH 03HaualOT NOBTOPeHHe CONEPXHMOrO HYNh HIR
_Gomee pa3. OcrajabHme NOMATHS IPAMMATHKH (ss) OCTABHM 6e3 H3Me«
mennyi. Tlpn peanHsauun KOMIHJAATOPA B COOTBETCTBHH C HOBHM OINH«
xcaupen - s3tika nape HrypHHX CKOBOK OGyAer coOTBETCTBOBATH MHKL,
‘Tiporpamua «obpaGorats popMynys, HanpHuep, npANET BuA:

.

Wporpammd ,ﬁbﬁp"aﬁomms" dopmyay L .

+ RARO : P:mocrenosarenbBOCTh 3J4eMEHTOB THHNA CHMBOJ

. | HenpouHTanHan wacTh HchoaHuTean P Haunuaeres ¢

. | npaBRABHOR apudMerHyeckol  GopMyaH

. moayunth: |HS HenpounTaHHofi wacth P mpounTana OpasHisHAaS

. ‘ | dopmyaa maxcumanbuoRt jumun. Hanewatam coorteercr-
<+ |syomah ¢parmesr mporpaumm anm CTeKoBoro '

. o o, |xameEynsropa” T
e T

. -06paboTarh TepM

. WHKA BHOOAHATH

« . Bubop .

« « .« npn P.der wenpounTaHHmX sieMesTo3 => BHIXOX, H3 RMHKRA
+ « -« npu P.ouepeguoft semerT = 71" =

e e e . P.nponyctuts Owepenuofl sieMent
.« v e o6pabotath Tepm ,
. newatats {("CK.cnoxuts”)

« .« o nupn P.ovepennofi anement == ¥—" -

Cae e . - P.gponycruts ouepepuofl snemenr
B " 06paboTaTh TepM. 7
. . e .. meuarars ("CK.Bnuectn”)

+ « . HHAYE > BHXOX H3 IAKAR
. . KoHen Bu6opa V
- KOHEy nuKAa

KoHel{ NpPOrpaMMK

‘ YU MHTEPHPR T A
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d‘ePM\‘PHqHNM obpasom monngMMPYSTCR  NDPorpayy, «08pabotars
gBHo  “qMeryy, uTo, xoms Temef® MPOrPaMMa *o6pabotats dopmyay»
#06pa ¢ 8¢ we obpamaercs, nefBHM PEKYPCHR oranacs: nporpamsa
goPan Ty, Gopumynys pusmpaef MPOTPaMMy *o6paborarh Tepm», K0-
griBaq, H3ypaer nporpammy «ofpaboTats MHOMXHTenbs, kotopas Bu-
r}pl:lc"onnyro nporpauMy «ofP260TaTh dopumy,y,,
0PaQ_ " Xoymunaumn mo wopon fPOTPaMMe $oPMyna a — b — ¢ Gyer
gePMa, 343 npapuabno, [eterpaf®PHO: 9Ta $OPMyna cocronr ms Tpex
P R ® b n c. Buauane Gyper 5P260Tan fepgyp 4, HHX, a noTOM
Cy. 7®a npyrux. Coorsercf®®MH0 RO WHKy, Gyrer yapeqaramo

pox, 208 a8uTs (a).B crex
ey, © cnavana Gymer nameuaf2HO

Ck“u’oﬁasmb (b) B cTex
tote Muecrs
# "OTOy,

Ck"u’osaauﬂ, {c) B crex
HMYecr
™

epogy TNy
ﬂﬂ:.o a‘\n-, :‘mu ¥ uurepnperagug, KOMIBAATOD — 57 Depesofunk, goTOpHA
,;ﬂu ‘:‘ o Sker ¢ ommoro ssmka nf APYFOR. Peaymyo,.o. PaGOTH KOMIM-
orpa "np:y" apaserca texcr nporf’ ot * @ Peaynirar e puncanenns.
o via \My‘ "N, oanako, nocrynmrs nd"DITOMY: BMECYS 1ory gro6h megarams
VR n“"ln Crekomoro kanpkynsfPl MOMHQ Oung pynonpar copTneTs

ey, . Pepnucanus tio Mepe ux AOPTCHHN T & pyecro crpox muaa

ne\an? ¢”CK,nauars paGory”)
nﬁﬂncn\ x’(”Cl(.c.no:mrrb”) R .

gK \H:°°"herc'rseuno

‘Hayg
K\ cage™ padory
sTOM Ry

B ¢
s Ha ‘ayy
w? yn‘e pesyabraton paGorw POTPAMMEL OMI 6, g0 poper o ropme

© Crexosoro xanbkyasrops PSTHIHHE, BHYHeeppag b coormercronm
bopmynost. Takme nporpd"mﬂ Hasubaiorey unTepnperaropamu, &
wnonuens — unrepnperad*c4: B Tpomeccy HHTepNpeTauun npas
MeTHuecKoR Qopmymu gl CPUPETATOP  WHp, oy dopmyny, pasbus
ocra Ko Mepe pastopa Bunoxuner ) I¢ AefcTaiy, :
e o \K" "Mauns, n uHvepnperamuz TOPMYIM HMeloy fpeumMymecrea, #
«? alpHMep, eclH Ham uymr“;a:::f: P83 Clrary, mo ommot y Tolt
8l o € DPasHBIMH YHCIOBHIMK 10 Burommo s iy
ol "y\(:'m“nmnponm‘b. a satem cqf™®T MO roroson nporpam:z g’;plixi
b ea Mo gy ¢T0 ONMH pas, r, "
s rpam, “Hre HTaTh N0 dopMyne =BC " O BHrojHee cpasy Ha-
myo My PuperTrpoBath — npu syom N°  NOHAROGHTCH NOAY4aTh H XpaHHTH
pAe. §°n Ay Crexosoro Ranbkyasrof 7o, koueunq, BechMa rpyGoe OllH~
Tepnper\u"ee oxpoGue ma mocroumers™ B MCAOCTATKax gommuasgun: y aBe
Pe H My OCTAaHOBHMCSL B paspy. 20 .

anee "MYne

x

J]" Yy « 5 s
0" g xommuastopa ¢ aaff*2 PHOMeTHYE L,y dopmya ¢ 6

ey, .
®4a, Bynem paccmarpus$™ PESYIBTAT goymung iy me p0

\

Ry
' RymHHpeHKO. F. B, .)1(56:311‘l
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spaMmy- aaa CTeKoBOrO KaJbKyASTopa — KaK (QYHKHMIO M4 npecTpass
CTBe IMOCACAOBATEABHOCTEN CUMBONOB. [IOCKOALKY MH HMeeM ZLEJH0 O
dyukuHell Ha DPOCTPAHCTBE NOCASAOBATENLHOCTER, HONPOLYeM BHINHCA
JAUTh ee HHAYKTHBHO 32 OJHH DPAXOA.

[Mpexae Bcero .3ameruM, uro JuoGyio NPaBAIbHYIO $OPMYIY HOKHO
CKOMIOMJIMDPOBATE TaK, 4TO .

2) CTPOKH C HMMEHAMH IEPEMEHHHX (NPeAnBCaHusi <«LoGaBETh B
crek») B nporpamue. DyAyT BATH B TOM Jke OOPALKE, 4T0 M HMeHA
mepeMeHHHIX B {HOpMyae; ‘

6) Bce onepauuH {CTIOKHTL/BHUSCTR/yMBOXUTS/PAINCANTE) 8 APS-
rpamMe GyAyT PACHOJIOKEHH HO3Xe COOTBETCTBYIOMIHX 3HAKOB OmeEpa-
nuit B dopMyie., ) ) )

3tor (akT Jnerko AOKasbiBaeTcd HMRAYKOMER N0 UHTHY BHAKOB oreparnll ‘B
dopuyne. Jlna ¢opMyan Ges 3nHakos ONiepaumil 5TQ, O4EBHAHO, Tak. Dlpeanas
JOMHM, WTO 5TO BepHo Aas doGoft ¢opMyjn, B KoTopodl ne Gonbiie 0 BHAKOB
onepaunil. JloKaxeM, 4To TOTAa STO BepHO H Aast dopMyam ¢ n4 1 swakamu
onepaunil. JeACTBHTeNLHO, BHAeAHM B Takol dopMmyne TOT SHaK onepayuy, Ko-
TOPLA Npp BHIYHCAGHUX NO 5ToRk (OpMyJe BHNOJAHAETCH NOCHAEAHHM (ecau TAKHX
SHAKOB HECKOJbKO, TO BO3bMeEM a06of u3 HEX, WawpAmMep camMuB mpasuill). Bose
MOKHB ABe CHTYalHH: '

(upaBuibHAsS GopMyaa X)(3uaK) (npapuabHag dopmyra y)
ambo :

(...((upaBnabHas Qopmyaa x) (3HaK) (ApapuAbHAL HOPMYAA Y). o)

B qobom cnymee HOpMYIN X U Yy ‘COACPKEAT He Gojee N IHaKOB -onNepanyi
® Mo NPCANOIOMENUR WHAVKINR MOTYT OuTh CHOMIHAMDOBEHR B0 (PPaTMeHTH
pporpamMbt X u Y, yacBlersopmioniye YCHoBEAM a) n '6). 3Banucan Qparmeny
nporpaMMbl- X, 3aTeM ¢parment Y, a 3a HEMN OIEpaltnio CreKOBOTO KAABKYIA+
Topa, COOTBETCTBYIOILYIO 3HAKY, MBl HOJYYHM OGpParMoHT MPOrPAMMEL, YAUBNETBO+
psiomldll ycnosusM a) B 6), ans GopMyJn B LeNOM.

Takam 06pa3soM,” GpopMyJy MOMKHO KOMIOMIMPOBATh TAK: BCTPETUB
HMs TeDEMEHHOH, HeMEeJJIEHHO medaTath COOTBETCTBYKINYIO CTPOKY
SPOTDAMMM, 4 BCTPETHB 3HEX ONCPAUWH HIH TKUBKY, MERaTATL Fe H3
ApeqLIAYEINX, YKEe NWPOUMTANAHX, HO €INe HEWHNOJHEHHWX Onepanuik
(6yaeM uX Ha3WBaTh OTAOXEHHOLLMU), KOTOpHE BLUIOJHHMH B STOT
MOMEHT, NOCAE SEI0 «OTKIRAHBaTL» M HOBHUA .3HaK z. [lockomKy cpeau
OCTaBIUHXCA OTJOMOHEWX ©OBePallAll HeT TAKHX, KOTOpHie .BHIOAHHMEL
#0 Z, TG AN XDAHCHHA OTIUKEHHHX OMepatiufi MOXKEO BOTDOJIBL3O-
BaThCH CTEKOM (Ha30BeM ero crexox onepayull). DTOT CTeK H ecTb Ta
HHOGOpMAaEHs, KOTOPAY NeOoOXOAMMA JAJS HMHAYKTHBHOH KOMIHASNEL
opmyael,

nenoaunTean Koununatop dopmya .

. CH: . .

. 1. xoMmumupoBats npaBmibHylo Gopumyny {ex:P)

« =—05paboTaTb CHMBOJ (BX :C:CHMEBOM)

» — 00paGoTaTh OTVIOKEHHHe ONEPaluy (BX :C: CUMBON)

30 KOMITHISEHER B HHTEPTIPETALTHS 163
o THOBI
¢ BUL==TnlepevHcAemue (uMs, JN¢Ba# ckobka, @paBas CKO0Ka, SHaK)
« O0OBeKTH: :
« CTEK ONEDAUHN : CTEK IASMCHTOB THHE CHMBOJ
, HCICIb3YEMBE HCNONBUTCHR: - -
. CopaBxx
KOHeW ONMCAHMM |

nporpaMma KOMIUIHPOBATL MPaBHIBHYIO GopMysy (8x: P)
. Aado ¢ P:nocaeposaredsHocTs 9NeMEHTOR THNZ CHMBOX

. | P copepxur mpaBHabHYK dopMyay
o HOJYYRTh: | P oTKOMImM/MpOBAHa, T. €. HanmeyaTana COOTBETCTBYOLLAK
. | mporpamma pas CrekoBoro Kaibxyaaropa

«  medarats ("CK.Havate paGory”)
~» CTeK Onepauufi.uadars paGory

B crexe omepagufi B KaXCANA MOMEHT BPEMEHH MEl dyueu/ Xpa+
HETL OTJIONEHHHE H He BHIOJHEHHHE K STOMY MOMEHTY OflepalHE.
B MOMEHT OKOHM2HHS (POPMYNH BCe 3TH OTJIOXKEHRRE QHEPamdH HAX0-
BHIIOJHHTD, AHaJOTHIHO B MOMEHT NPOYTEHMS NPABOR CKOGKE Hajxo
BHIIOJIHUTDL BCE ONCPALNH, KOTOPHE OBUIE OTHOXKEHH C MOMEHTR Mo+
SBJCHHS COOTBETCTBYOmCH Jemoi ckobxm, “ToOH me pasbupaTs OKOHs
qaHue .cpopmynu 06000, MEL BO3BMEM BCIO GOPMYNY B ekoOkRm (Tounee,
NPOUMHATHPYeM TAKOE «B3%FHE B CKOGKU»):
. 06paGoTaTs cumBoa (BX: “(”)

. P.BcraTte B Hawano nocieaoBaTeNbHOCTH

« HHKA AJS KAXKAOro C M3 HenpouHTauHof yacTh P Bumoxmsrs
« « 00paboTaTh CHMBOJ (BX:C)

. kKoden HUKJA

. o6paGoTath cuMBOJX {BX : ”)”)

+

-~ e« YTB: CTEK ONEpanHi.CTeK NycT

. CTEK Omepauufl.KOHYHTL paGoTy

. medararh ("CK.nokasats peayibrtar”)
. nesataTh ("CK.komtuts paGory”)
KOHel mporpammut

Hporpamma 06paGoTaTh cuMBOJ (BX:C:CHMBO) =
. BaHo 3 : .
« NGAY4HTH:

. Bux: = CopaBkH.BEJ, cumBoAa {C)}

. Bulop

« « OpH BUA = nMA = nevatats ("CK.no6asuts (", o, #) B ¢Tex")
o + DpH BHj ==JeBas CKoOKa =~ CTCK omepaiuil,Ao6annTh {

[}
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. » NPH Buj ==3naK =~ 06paboTath OTIOXKEHHbE ONEpallH {c)

.. ) cTex omepaiufi, 06aBuTh (C)

. . IpH Buj==IpaBasd cKoOka=>

06paboTaTh OTJIOXKEHHHE olepamnu {(C)
yT8: cTeK omepamuil.sepuuna = ("

cTek omepailHii.yAa/ uTh BeDIIAHY CTeka

. Kouen BuGopa
KoHew NporpamMmbl

xipo'ri)amua 06paboTaTh OTAOKEHHHE onepaluy (Bx:c: CHMBOJ)

. AaHo + - (Copaexu.papy cuMBoJa (€)==3HaK HIH
. CnpaBru.Buj, caMBoJa (€)== npaBad CKOOKa) H

i _ CTeK OmepalHi.CTeK He NyCT | TaM, Kak MUHHMyM, o
. NOJYYHTh: | ONepaluy M3 CTeKa ONepamuii, KOTOPHE MOXHO BHUIOJ-
. | HATH no “c”, BHIMOJHEHEL

. « BHIOIHATE )
.. crex onepanufi.B3nTh SJEMEHT H3 CTeKa B (BHIX i X)
.« Bubop

.. . npu x="-+4"=nevarath ("CK.cnoxurs”)

.. . mpu x=" —"=nevarath ("CK.BHuecTs")

.. . npa x="4" = nevarars ("CK.yMHOXNTH")
.. o npu x=="/”=> peaaratb {"CK.paspemnrs”)

.. . HHaYe = 0TKa3
. . Eonen subopa
. KoHen KHKna N

KOHE[ MPOrpaMMul
KOHEH RCHOMHHTENS | mmmmmmm s s - - ———————

acnoxaarean CupaBxu
Cll:

. 1. BER cEMBoJa (BX: ¢ :CHMBOA) ¢ BHA

. 2 (Bx:cl:cdamBoa) BRNOJHHMZ A0 (BX:cC2:CHMBOA) @ Ja/Her

. —Bec (BX:C:CHMBOJ) S 5
. THOBI

. BHA == nepeydcaende (uMs, AeBas cKoOKa, mpaBas ckofxa, SHAK)
KOHEL OMHCAHMMUE | e e o e ———n

nmporpamMma BujA CHMBOJA (BX :C: CHMBOJ): BHX
. A2HO ¢t | ¢ — CHMBOJ M3 NPABHJABHOA HOPMYJIH
« DOJYYHTh:

B o v ey -
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« Buifop -
oo NpH c=2"+" pan ¢="—" gay c="+" uam c="[*
. =~ OTBET ;== 3HaK

es RpH c="(" = OTBeT ;== JieBas CKOGKa
«. DpHc=") = OTBET := npasas cKoGka
e+ BHpH "a” e << "2" = 0TBeT 1= HMA

e« HHRYE =>0TKA3

« KoHer BuGopa

KOHER mporpaMMal

pporpaMma (8x:cl:cumson) BunoanuMa Ao (BX : c2): xa/uer

« KAHO ¢ (Bun cuMBosa (cl)==snak nam
. BHA caMBoja {(cl)==jeBas cko6ka) u
. (BUZ, cuMBOJaa (C2)==8HaK HJH
. . BHJ, cHMBOJIa (c2) == npasas CKOGka)

« MORYUHTH:

« BHGOD

e o 0OpH BHA cuMBosa {cl)==aeBas CKOOGKa => OTBET :== HET
e « TpH BHL cuMBOJa {c2)==mpaBas CKOGKa =~ OTBET ;== Ja
+ « HHaYes=>0TBeT ;== (BeC (c1)=> Bec (c2))

« KoHen BuGopa

KOHel NMpOrpaMMHl

nporpamma sec (BX:c:cumBox): 1..2
+ AAHO : BHE CHMBOJA (C) == 3HaK
o NOAYYHTHS

. BmGOD

es mpH c=="-}"c>o0rBET == 1

es NpH c="—"xbo0TBeT =1

oo NpH c="»" =>0TBET:=2

oo hpuc="{" e orBET:=2

. Kouen smbopa

KoHen HporpaMMul

KOHEeR HCnOJHHTEASR l------------------------------

3aMernTe, HACKOJBKO HAlla HOBas DEANH3ANHA CJOXHEE pEKYDs
cnsHofl. OnHako B OTiMYMe OT peKypcHBHOfl, rie NpOCTeRIUdE H3MeHEe-
HHs TPeOGYIOT CyILECTBEHHHX TBOPYECKHX YCHIHE HJM JaXKe Nepemuchls
BaHHsi Bcei NPOrpaMMH UEJHMKOM, 34€Ch y Hac H3MEHeHH® NopAfKa
onepauuit ¢ o6LIHOr0 Ha «cnmpaBa HaleBo» TPeGyeT 3aMeHH BCEro Ofe
HOTO 3MaKa — B NpPOrpaMMe <BHIOJNHHMa J0» Hajn0 BMECTO > Hans«
catp >, [laxe GoJee CIOKHAS 3aAa1a == NEePEACH4Th KOMOBAATOD TaK,
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qTo6H CJOXKeHHe ‘BRINOJHAJLOCH CHPaBa HaJeBO, a BHYHTaHHE — CJIEBA
HanpaBo, — Tpefyer n0GaBjieHHs JHIIE OAHOH CTPOKH 0e3 Kakoro-an6o
H3MEHEHH CTPYKTYPH BCell peajMsamu.

B 3aK/IONEHHE OTMETHM, 9TO MH KOMOWJHPOBAAH TOABKO Mmpas
BuibHHE (OpMyas. B peasbHO# KuaHH OT KoMumiaropa TtpebyercH,
uro6b OH 06pabaTmBai He TOJLKO LEMOYKH fA3HKa, HO M JioOwe Apy-
rae (He IpHHAMJIEKAIIHE S3HKY) [OCJIEOBATENLHOCTH CHMBOJIOB, CO=
ofwas, moYeMy STH [OCIENOBATEJbHOCTH HE UPHHAAJEKAT FASHKY

a+{b+c))nd W BANAHE :nom\

Puc. 104. a) NOCACAOBATEABHOCTH CUMBOJOB, ©) pe3yAbTAaT KOMUHJIALHH

(prc. 10.4) (B manmHOM ciyuae mOJ CHMBOJIOM NOHHMaeTcsa Rpefompe-
[eJeHHHI THO Hallero $3blKa NPOTPAMMHPOBaHHs, a He SJIEMERT all-
(aBuTa MUK apRdmeeTwIeCKME (OpMyJ). AHAMHI HPEBHALHOCTR (POP~
MyJH MORET GBiTh. mpeBefieN: TaK, xax 330 Ouae. cjesae B. pasy. 8.

3AJAYMU U YNIPAJXXKHEHUS

1. 3anafiTe. ¢ MTOMOIIBIO IPAMMATHKH fA3HIK

a) JAeCATHYHHIX LEJBX THCE] £O. SHAKOM,

6) npaBRJBHHX uporpaMM aam €reKoBota mxy.nmopa (r. e
A3HK BCEX TNPOTPaMM, KOTOPHE [OJYJAIOTCA NPH KOMOWJALHH BCEX
OpaBUJBHEIX (GOPMyJ; CHMBOJAMH addaBuTa B JaHHOM Caydae CAeAyer
CUHTATh OTACJbHLIE CTPOUKH IPOTPAMMEI). )

.2. doxaxure,, uto nemoura -~ (a efb - <)~ d)/{a+ d), asasercsa
OpasuibHO# apndmerugeckoit GopMyoft.

a) B rpammarnke (s),

6) B rpaMMaTHKE (sx)
(MOKa3aTeJbCTBO COCTOHT B NPHAYMLIBAHHE JepeBa HIE NOCACROBa-
TeJbHOCTH BHIBOKA), ' :

3apaun 3——5 OTHOCATCA K pealusali Kommx.rm'ropa ¢ DOMOMIBIO
cTeKa,

3. Hapucyiite nochepoBaTesbHEE COCTOQHHHSA CTeKa omepanmil npri‘

EOMIIAPORARGK. hopuyan (a.+(b 4 ¢) —d)/(a + d).

4. Viauennre Koumpuaarop GopMyn Tak, YToGH CJOKEHHE BHIOJ-
HANOCh CHpaBa HAALBO, a OCTA/IhHHE ONepanuH — CJIEBa HANpaBo.

B, Hsmenure Kommungrop ¢opmysa tak, qrobnl 8 Qopmyte »
NPOUSBOJLHBX MECTaX. MOLAO CTOIATh NPOH3BOJbHOE KOJIHIECTBO Npo-
OeaoB. 4. 4200ul 9TH npolefsl MOJHOCTbIO HIHOPUPOBAJHCH HPH KOMIY-
ASALKH,

11, NPOEKT «OCTPORHUE H3OBPAXKEHUA [TOAMIPA» - 167

11. Mipoext «TlocTpoenne n306pakenus NOMMIRPA>

B Hacrosuiee BpeMs BO MHOrEX OGJaCTAX HAayKH M TeXHHKH HCs
BOJb3YIOTCS pPasHHe METOAH - MOLEIHDOBIHHS IEOMETPHUECKHX OOBEKs
TOB B TpeXMepHoM npocrpancrse. Onmn u3 cmaco6oB MopenHpOBaHHA
COCTOHT B TOM, 9TOGH aHRPOKCUMHPOB2Th Peaybhufi OGLEKT naGopoM
BHNYKIHX NROCKHX MHOTOYTO/IBHHKOB (pre. 11 l) Taxoit Habop Mu

i

6yAeM Ha3WBATL NOMMINPOM, MHOIOYPONLERKE — CPAHAME, a HX CTO«
POHH — peCpaMH MoJyu%pa, Kak MH BHAWM, NP H3GOGPAKEHHH NOMH~
pApa peanbuo H300paxaioTcs He CaMH MHOrOYTOJbHHKH, a JHHHH, HX
OrpavHuBaiollne, T.e, pefpa. Onnake ecaum wu306pasuTh Bee pelpa
BoOBIe, TO IOAYINTCA 3AMyTaHHaf, HeNPHBHAHAN AAH YeJoBeKa Kap-
gnnka (puc, 112),

Has moxyuennn ypoGHoro ans ueiosexa puc, 110 myxse npu
HOCTpORHHH H3efpamesuss yUMTHBATh, WTa HeXOTOpHe pelpa MOryT
OKA3aThCs NOMNOCTMIO WM YACTHIBO HEDHAHMHIMH, TAK KaK HX MOLY?

Pac. 111



~
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8arOpOANThL Tpand mosmsapa. Takum o6pa3oM, NpH MOCTPOEHHU H300pas
XeHHf Han0 «yRainTe» (T, €, He PHCOBaTh) YacTH pebep, KOTOphe
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Puc. 112
He BHAHH. [losTOMYy B NpOrpaMMHCTCKOR JHMTEpaType 3Ta 3ajiada 9acra
Ha3WBaeTCH Sajauell <ymaNeHHs HeBHAUMHX JAuHHA», Elo MH # 3aits
MeMCH B HacTosIIeM pasfeie,
Moctanoska sagasn., Ilycrs safiannl MOJHMSAP, DACHOJONKEHHHE B
TpeXMePHOM OPOCTPAHCTBE, W HalpaBAeHHE NPOSKTHDOBAHHA (HEKOTOs

1. TPOEKT «MMOCTPOEHUE M3O0XPAKEHHS TOJHUBPAs 169

pufl BexTop), Mu GyneM mpeAcrapiarth cebe STOT BEKTOD HampapJeHs
HHM BBepX, Napa/jieJibHHe €My OpaAMbHe M INJIOCKOCTH HasnBaTh 8ep-
TUKAAbHLIMY, & OPTOTOHAJLHHIE — 20DUSONTANbHOIMU, 3ajada COCTOMT
B TOM, 9T00Hl MOCTPOMTE BHJA, MOAR3APA U3 «GECKOHEUHO BHICOKOH® TOUKH
€ yYeTOM TOrO, 49TO OAHE IDaHm MOTYT 3arOpaXHBaThb LPYTHE, him,

/ ropusontanchas
nAOCKOCT

Bekrop
NPUEKTHPBBAHUR

Pac. 11.3

JPYruMH CJIOBaMH, NOCTPOHTb IWIOCKOE H300paKeHue BHARMON YacTH
noiu3apa (mapasviespHas NPOEKNusi BAOJE BEKTOPa NPOEKTHPOBAHHs)
Ha <J0CTaTOYHO BHCOKO#» ropusoutajbHoft miockoctn (pHc. 11.3),

IpuMepamn nONHIAPOB MOTYT CJAYXKHTb NOBEPXMOCTH Ky6a wim
I2KETa MOJOKA € OTDe3aHHHM yIVIOM, NOJypACKDHITas BEepoM KHHTa
H aaxe nalop mepeceKaloUIHXCS MHOTOyroJeHHKOB (pHe, 11.4),

Puc. 114

MNpocrefimnft cnoco6 safaTh MOJMIAP — NEPEdHCAHTh KOOPAHHATH
pepwny Kaxpao#t rpand. Ha npaxrtuxe, oanaxko, STOT cmoco6 He mpH-
MeHsieTcsl, TAK Kak OH O0GIajaeT. PAROM HERocTaTKoB. IIosToMy MH
NOCTYNHM CAERyOIluM 0o06pa3oM: saHYMEpyeM BCE BEDIIHHH NOJHSLpa
d OyaeM cudTaTh, 9TO KaxXoe peGpo NOJMIApa 3ajfaeTcd Napoil Ho«
MepoB — HOMEpOM Hauaja W HOMepoM KoHua. [asee pna saRanns
rpaHM OepeudcadM BCe Pe6pa, orpaHMuUHBaIOUIMe AAHHYIO IpaHp (T. e,
BCe maphl Homepop BepuuH). OmucanHas HudopMauHs sajaer TaK Has
auiBaeMnill @OCTPAKTHOIW! TOJH3AD H NO3ROJAACT OTREYATL HAa KOMOHHR
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TOpHHE BOBPOCH BHAA €CKOJIBKO BEPIMHH B JAAHHOH rPaHHP», <HMEIOT
J8 ABe AaHHHE IPaHd o6ilyl0 BepUIHHY?» H T, K. OTa KOMOUHATOpHAR
nupopManus, ONHAKO, HHYETO HE FOBODHT O DACHOJNOKEHWH NOJNH3LpPA
B TpexMepHoM mpocTpaHcTBe. UTO6HM 3afiaTh Takoe pacnoJOXKeHume, KO-
CTaTOYHO 3a7aTh OTOOpaXKEHHE MHOXKECTBA <«aGCTPAKTHHX» BEpIIHH
(r. . MHOXecTBa uxX HoMepoB) B R3, Ora wacts HHbopMaluy O HOMM-
SJpe aaJiee HasHBAETC MeTpuueckof (duciOBOH),

Bynem cuurats, 9T0o n KOMOHHATOpHAf, w MeTpHuYecKas nHbopMa-
Ins O KOHKDETHOM MOJM3/pE, u300paMeHHE KOTOPOrO Haj0 MOCTPOHTH,
CofepkuTCa B Oa3zopom HcmouHutene <«[IoJHIEP» H MOXKeT OHTL mHo-
JIyueHa ¢ HOMOMIBIO CACAYIOUIHX NpeJNHCAHH:

1. MHOXKeCTBO rpaneil :: MHOKECTBC SAEMEHTOB THOA Tpanb

2. MHOXECTBO pefep :: MHOKECTBG SAEMEHTOB THNA pebpo

3. R3 (ex:Bepumna) : Touka R3|oroSpaxkenue BepWHE B R3
THINN: '

rpann = MHOIXECTBO SAeMEHTOB THOZ pebpo

pebpo = 3anuch (Hauaio, KOHel,: BeplUuHA)

BeplWwHHa = Z}

Touka R3 =sanuce (x, y, Z: wncao)

Mugopmansa o BeKTOpe NPOeKTHPOBaHHA MOMKET OHITH noJyaeHa
C NOMOIUBIO NpefHHCaAHUSA

L. BekTOp mpoeKTHpOBaHH :: BekTOp R3

6a30BOr0 MCIOJHHTENS «[IpoekTop», DTOT Ke HCHOMHHTETL O npeas
IHCAHHIO '

2. u306paauTh oTPE3OK {BX :OTpe3ok R3)

IPOCKTHPYeT OTPE3OK BAOAL BEKTOPa NPOEKTHPOBaHS M H306pamaer
ero, 3xech

THAIBE

orpesok R3 == sanmcs (nauano, KoHen :Touxa R3)
T04Kka R3, Bextop R3 =samuch (x, y, z: uHcao)

Takum oGpasoM, Halla 3afaua — DeaJH3oBaTh OpOrpaMMy nocTpoes
Huf H300paXKeHHs NOJNHIAPAZ Ha Ga3e HCHOJHHTeJEN «[lonnanps wu
<IIpoexrops.

Peaauszanus, Hockonpky miockoe n3oGpaxenue HOMMBADA cocToHT
13- IPOEKIHi BHAHMHIX 4acTeil pefep, To ecTecTReMHO CTPOHTL ero CJaes
AyiomuM ofpasoM: nepeGpate mce peépa noausapa B Aam Kamaoro
peGpa H306Da3HTL €rc BHAEMYIG 4acTh, Mu 3AeCh ONATh BOCIOJb<
SYEMCHl aHalloTHER €O CBETOM — DACHONIOXHM «GECKOWEIHO BAICOKQ
Baepxy» conHne M OyAeM Ha3HBaThb BHAUMBE TaCTh pebpa mpocsera-
M, & WACTh, 3arOPOKEHHYI0 HEKOTOPOR FDaHBIO, — TENLIO OT epanu

ta pe6po (puc, 11.5).

11. MPOEKT «ITOCTPOEHME N30BPAXEHMSA TMMOJIHSIPAs 17t

s nonywemus M306pasmeH#s BUAHMOA gacTn pebpa MOKHO no«
CTYRMTL Tax: nepebpaTe BCE TPaRH NOJAH3ADA, ANR KaXA0f rpaHH mos
CTPOMTS €e TeHb Ha pebpo, HOCMOTPeTh, ,

YTO OCTaHETCH He 3ATCHEHAWM, H 5TH
POCBEeTH H305PasHTh.

Hockdisxy MM CHauags uepeCH-
paew Boe pebpa, a TOTOM AJS KaXAO-
£0 pebpa nepebupaeM BCe rpaHH, TO
CaMEM KDYNHHM 06pasoBaHueM B ITOH
CHTYalluH sBJsieTCs pebpo. l'Io’i)Tomy,
B COOTBETCTBHY C TEXHOJIOTHeH «CBEp-
Ky BHH3» [pDHMEM pellleHHe, 4TO BCe
JlefiCTBHSA C KOHKPETHHIM peGpoM B le-
7OM OyAeT NPOM3BOAHTL CHEIHAJBHBII
OPOMEXYTOUHH  ucnonHuteas «Hso-
Gpasutejp peGpa», Torza nepBmfl war AeKOMINO3HIHK MOXKHO 3aMHC2Th
TaK:

ceer

Pue. 11.5

pporpamMa HOCTPOSHHE HSOGpaiKeHHS NOJHIAPA

. Aano : | mosusnp B R3 (ucnoJauteas “Ilommszap”)

- | mampassesine npoekTapoRanus (ucnoauurens “IIpoexrop”)
. NOAYUATS: | HAOCKOe H3oOpaxmcemne peGep monusapa (mapaiienbHas
| mpoekiusa) ¢ “ynaneHnem HeBHAMMHIX J#HBHA”

o ——— it it

. tEKa y pedpo < Iloausnp. KEOXKeECTBO peGep BLMNOMUSTE |

.« Hsobpasurenn pe6pa.Hauath paboTy (BX:pebpo)

nuka Yy rpadp & IMomsap . MHOXKeCTBO rpaHed BHNOAHATH
. . Hso6pasurens pebpa.yuects TeHb oT rpaHH {BX:Tpaub)
.o KOHell LHKJAA

. Hsobpasartenp peSpa.KoHUuTh paGoTy

KoHer HHKIAa

XoHEH mporpaMmu

A OGpartute BHEMaHMe, 4TO Pe6Po, ¢ KOTOPHM OymeT paborats Hso.
Gpasutenb pe6pa, YKASHBAETCA TOALKO B NPEANHCAHHM «HadaTh Palo-
Ty»."Mu mpepmosiaraeM, 4to Vsobpasutens pebpa caM 3amOMHET 5TO

' pe6po H moToM HCHOAL3YET WPR yuere Tewm OT rpavd. Mu nmpegnona-

raeM TaKkKe, YTO IO NpPEANHCaHHI0O <KOHUHTH paloty» M3oGpasurens
pebpa n3o6paxaeT oOcTaBWMecs Ha peGpe OPOCBETH H JHINL 3aTeM
sakanguBaeT pabory.

Tenepp Hamo ¢OpMaj¥3oBaTh HOHATHE ¥TeHb OT rpanH Ha pebpos
H noHath Kax M3oGpasuresnr peGpa OyAeT mO 9THM TEHAM CTPOHUTH
npoceern, IlepBast MAen COCTCHT B TOM, 9ID TOCKSJLKY KaXAad TeHb
M KaxAMA IPOCBET — 5TO HEKOTOpHE OTpeskm Ha pelpe, TO MOXHO
BBECTH OAHOMEPHHE KQOPZHHATH Ha pebpe H paboraTh ¢ OTpesKamMs
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B 5THX ONHOMEPHHX KOOpHuHaTax, a ue ¢ orpeskamn B R3, Takod
Depexol OT TPEXMEPHHX OGBEKTOB K OJXHOMEDHHIM SaMeTHG ympoulaer
paGory. B COOTBETCTBHH C TeXHOJIOTHefi «CBepXy BHH3» 3ajaly noxay-
yeyHs1 «OAMOMEPHHIX» TEHEH MHl BO3JIOXKHM Ha CHENHaJLHOrQ HCIOJHH«
tens «[eoMerps, a pce ONepamuH Haj OTPe3KaMH B OAHOMEPHHX KO+
opauHartax — Ha ucnouHutens «Otpesku», Bropad umpmes cocrouar B
TOM, 9TO €CaH pe6po cuutath (QHKCHPOBAHHLIM, TO NPOCBETH MOXKHO
paccMaTpuBaTh KaK HHAYKTHBHYI0 (QYHKIHIO OT IOCReROBaTEIhHOCTH'
quunaemux rpaHeft, a TouHee Hx TteHef, Ilpa noayueHnu oqepemxoﬁ

_ETapue ppoceet  fle) @ DI
PUEPEAHAN  TeHL @ K ]

HoBHEe npocpeTet £ {a¥x) 3 [

Puc. 116

TeHn X namo WPOCMOTPeTh Bce HMelommecd mpocBerH f(®@) H Hcwmo-
9HTh H3 HHX 4acTd, ponaBilize 8 TeHb, OcraBUIHECH MOCHe ITOFG NPas
ceetn 1 ecth f(® »x) (pue. 11.6).

B HauaipHHH MOMEHT (#O NOJydeHHS nepBoft TEHH OT rpanum)
npocBer f(A) MO/IKHH COCTOATH M3 OXHOFO OTPE3Ka, COOTBETCTBYIOY
glero BceMy pebpy.

Ham 6yzer yno6HO XpaHuThb HPOCBETH B JIMHeAHOM OAHOHampaBs
JeHnoM coHcke (JI11-cncke) W MOAHGHNMPOBATH STOT CHHCOK OPH MOe
JRYYeHHH ouepefiHOR TeHH:

Hcnoaunteas Mso6pasarean pe6pa

. CIl:

. 1. Hauate pabory (nx‘\pedpo)

. 2. yuecTh TeHb OT FpaHH (BX :rpaHb)

. 3. KOHUHTBH pabory

.

« THIB

. OTpesoK ==... | OTpeSOK Ha naoGpaxaeMOM pe6pe

« O0BEKTH:

. TlpoceeTw : JIl-CHIHCOK 97eMEHATOR THHA OTPE3CK

. HAeH pea:maauuu.

. Cnucox “Ilpocsetn” xpauut npocne’ru MeXny TEHAMH OT yxke yi-
. TeHHHX (¢ MOMeHTa Hadaja paGOTH) rpaHeft

.

. HCOOJIb3yeMble HCOOAHBTENU:

.. Teomerp, Ilpoexrop, OTpesku

KOHEH ONHCAHHA | — e ar oo e s o m o o o o o o o o 1= o o 4m g m m om m m m rmm
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nporpaMma Hadath paGoty (BX :pe6po) 1
« BaHO : pebpo:pebpo | “aberpakTHoR” peSpo mosmappa
« Doxyaurs: | [IpocBetn cocroar us Bcero pebpa

« Teomerp.uavats pado’ry {8x : peGpo,

. Ipoekrop.BekTOp mpoekTEPOBaHNs)
. [pocseru. uaqa'rb’ paGoty

« TlpocBeTH.n062BHTb 9NEMEHT {8x:Teomerp.pebpol) sa yxasaTeseMm
KOHEH nmporpaMmu

3necn «pebpol» — npennucanue I'eomerpa, KoTopoe BipabaTHiBaer
3HaueHue THNA <OTPE3OK», salalomiee BCe PeGpPo B ONHOMEPHHX KOOP-
AnHatax. Henonnsopanme sToro mpemmucaHus mosBoJser B MsoGpasme
Teje peGpa He SHaTh KoHerTHHX OAHOMEDHHX KOODAMHAT Havaja H
KoHna peGpa.
nporpamMMa y4ecTh TeHb OT rpaHd (BX :TpaHb)
. Iauo i Trpanb:rpamd | “aGcTpakTHasn” rpaHb moJmspgpa
. moaywutb: | B cuicke “IlpocBeTn” yuteHa TeHb OT HOBOH rpaHu

. Teub :=TleoMeTp.TeHs OT rpanu (BX:Tpafb) | B OAHOMEPH.KOODIL.
. ecan OTpeskH.oTpesok (TeHb) BHIPOXKJAEH TG HHYEroc He AenaTh
. . Hpade
« « [lpocBeTH.ycTaHOBHTH yKasaTeNb B HawaJo CHHCKa
. . maxa moxa IlpocBeTw.yKasaTenb He B KOHIE CIHCKA BHINOJHATH
. .+ « IlpoceeTH.B3ATh BJEMEHT 32 yKasaTeseM B (BHIX : IDOCBET)
« « » O7tpesku.nonyuHTh Pa3HOETH (BX :NPOCBET, TEHB)
.o B (BHIX:JE€Basi KOMIOHEHTa, OPaBas KOMIOHEHTa)
« + + ecan OTpeskH.OTpesok (neBas KOMIOHEHTa) HE BHIPOXKIEH TO
« « + o+ IpocBeru.noGaBuTs (JeBas KOMNOHEHTa) 3a yKasaTejaeM
e + « o [IlpocBers.mepepBuHyTh yKasaTens Bmepeq
+ + « KoHenm ecan
.+ ecma Orpesku.oTpesok (IpaBasi KOMOOHEHTa) He BHIPOMACH
« s 4 TO

+ « « o IlpocBeTsl.f0GaBHTL (BpaBas KOMIOHeHTa) 3a yKasaPeJieM
w o o o [IlpocBeTH.nepeABHHYTH yKasaTeib BOepef,

« ¢ o KoHEO €caH

-e o KOHEn muKaa

« Kouem ecau o
KoHeH nporpamMnl ¢

Uro6n monsath pabory. stoft OpOrpaMMH, Hafo pa3obpaTsen B TOM,
KaxoR OTPe3sOK HaSHBAeTCH BHPOXKACHHHM H 9TO TaKOe PasHOCTh ABYX
OTpPE3KOB. _

OtpeskoM ¢ HauanoM a ¥ KoHmoM b MH HA3HBaeM MHOXECTBO
Toiek t &R Takux, w10 a < tsg b, Tem caMbiv npu a = b orpesok
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CBOJHTCA K TOUKe, a npH a > b aBadercA mycraM, B ofomx cayvasx
(7. e. mpn a = b} orTpesox HA3LBaeTCH 8U4PONCOERHLLM,

IMpennncanne «nonyuurs paspolts (8x: A, B)...» #cnonnnrens
«OTpe3ku» NOJYy4YaeT PAasHOCTh MHOXECTBA TOURK OTpe3Ka A H MHOXKe-
£TBA BHYTPEHHHX TO4eK OTpe3ka B, HampuMep, KaK H300pakeHO Ha
pue, 11.7,

fpocaeY
TeHb -
PaAIHOCTH ' '
OB NPABAN KOMNOWENTA
- (:::eenfeﬂn) ™ (npasee Term)
Puc. 117

B 34BHCHMOCTH OT DACHOJONENHS OTDE3KOB SOPOCBET» H «TeHbd
PAa3HOCTh MOXeET OHTb MyCTOR (ecAM BPOCBET UENHKOM NONAl B TeHDb)
HJH cocToATh M3 oaHolt Toukm {puc. 11.8), 3 onHoro oTpeska, ABYX
TOYEK, OTPE3XA H TOUKH, ABYX OTPE3KOB.

HawM, onHako, 6ymeT ynoGHee CIMTaTh, UTO Pa3HOCTL 80 6¢eX CAY-
4asax cocrour us Jeyx OTPe3Rcs, MO OLMH H3 MHX WAM OHH 06a MOry?D

hpoceet &
‘reHL ’
pasntYs Y
- a4 K
. ?mee gmnueura '('FS"‘ mo)-mnfu

-~ Pge. 118

QKA32THCA BHIPOXKACHHHIMH (OZHOTOYEIHHIMH HuH fycThimu), Hanpu.
Mep, ecau NPOCBET B TeHb HE MEPECEeKaloTCsi, TO B Pe3ysbTaTe ofiHa H3
KOMNOHEHT pasHocTs OyAeT COBNafaTh C NpocBeToM, a Apyras Oyaer

BHpOXAeHHOf. EcaBE NpOCBET LEMHKOM TONAAAeT B TeHb, TG 006e KOM«

WOHEHTH Pa3HOCTH GYXYT BHLIPOKJEHHHIMH,

nporpaMma KOHUHTH pabory
. Aafo :
. TOAYYHTH: |H306paxenne mpocsetoB (T. e BUIHMOA ¥acTd pebpa)

. TlpocBeTH.ycTaHOBMTb yKa3aTeNh B Hauajo CHHCKA

. 'HHKA VY X S YacTH cnHcka IIpocBeTsl 8a yxasarteneM BHWEOMAHATS
.+ Tpoektop.usobpasuts orpesok {Feomerp.R3(sx:x))

. KOHEH MHKAA

. Tpoceers.koHUnTL paory

. Teomerp.ronunts pabory

EOHEX mpOrpamMmun
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3neer «leomerp.R3¢{BX : X)» — 9T0 HpemmmCaHHe, KOTOPOe [O OTs
pe3ny X B OHOMEPHLIX KOOPAHHaTaX Ha pebpe BHpabaThiBaer 3HAYeHHE,
HBJSTIOMICECH OTPE3KOM B TPEXMEPHOM HpOCTPaBCTBE.

KOHEH HCHONHUTEN |mmmmmmmmma s e s oo me o= oo

Hrak, Mu coBepiiuan ovepeAnoll mar IEKOMOOSHIZHM H HaM OCTa-
A0Ch PeajiEsoBaATE HCHOJHHTEIEH «T'eomerp» u «Otpeskn». ITockoanky
MH mopo3peBaeM, 4Te I'eOMeTp B HepapxXuu HCHOJHuTeNed OGYAeT 3a-
BAMaTh Gosiee BHICOKOE MOJIOKEHHe (TaK KaK IPH €ro peafu3anuu Mos
TyT norpefOBaTLCA KaKHe-TO oNlepaHHu C OTPe3KaMu), T MM cHadaaa
peanusyeM ero. CHCTema NpPEeRNHCAHH STOr0 MCHOJHMTENA BHIVISANT
TaK:

1. HauaTh pa6oTy (BX:peGpo, BEKTOp npoex’mponanm)
2. pebpol - : OTpesok
3.-Tenn OT rpaHu (BX :rpaHp) & OTPesOK
- 4. R3 (Bx : oTpesok) $ OTpe3ocK Rg
5. kowuuts paboty

Tockonsky Teomerp mHbopMammio 06 oOpabatnieaemoM pebpe H
BEKTOPE NPOCKTHPOBAaHMA MOJyYaeT JHWL B NPESNHC3HHA «HAYATh pa-
GoTy», a ora nupOpMalkd HEoSXOEEMAa M B ADYrEX DpeLMUCAHHAX
(HanpEMep, DpE HaXQWKACHEE TeHD OT rPaum), TO MH BBeAeM IJQ-

Gaapunie 0GbeKTH \

O0DbeKTH:
x0, x1: rouka R3 lﬂaqano H KoHen, 06paGaTwBacMoro pebpa
P : Bextop R3 | BexTop nmpoektupopanns

B KOTOPHX MNpa Hadaje paGoTH 3aNOMHHM COOTBETCTBYIOIYIO BHGOpP-
MallHIo.

OGpatuTe BHHMaHHE, 4TO MH DasaHYaeM TOUKH H BEKTOPH Tpexs
MEpHOro npocrtpaHcTBa. JlBe TOUKH MOMXKHO BHYECTh B HOJYYHTh BeKs
TOp, K TOUKE MOXKHO NPHOABHTL BEKTOp H CHOBAa NOJAYYHTh TOUKY K T. A.
IlpuGaBHTL TOUKY K TOUKEe WJH YMHOXKHTH TOUKY Ha GHCAO HEMb3g,
IlogoGHoe pasrpaHHYeHHe MO3BOJSIET KOHTDOJHPOBATDH IPaBRIBEOCTS
Gopmya B aHaNUTHUECKOA TeOMETPHH NOAQGHO TOMY, KaK yder pas-
MepHOCTEHl BeJHUHH NOSBOASET NPOBGAHTL KOHTROML (HAHHECKHX dop-
mMya, Bce omepaumn Hak TOUKaMH H BeKTopaMr R3 MH Gyiem BHmos-
HHTb C OOMOWBIO COelUHaAbHOrQ Ucmoanuteds <«Crepeomerps. KMenna
OH GyneT CBOJMTH S5TH ONEPANHH K ONepallUAM, KOTODHE yMeeT BHIOJ-
HaTh YHusepcanpHui Bumojnurens, Hanpumep, Afa BeKTOPOB X H ¥
Mb MOXeM_ HaNlHCATb X :==y, HO BMECTO X = —Y¥ NOJIKHH fIHCaTb

Xi= C'repeome'rp.upousneneﬂuq {y) na {—1).

Ipeanncanna <peSpols u «TeHp OT IpaHH» JOMKHH BHpPaGaTH«
BaTh OTPe30K B OABOMEPHHX KOopAHHATaX Ha pebpe, Mu Gyaem 060«
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8HauaTh TOUKH Debpa B OAHOMEPHHX KoopAuHatax Oyksoit f, a camg
KOOD/MHATH HasnBaTs f-xoopdunaramu. [lo ogHomepHOR xoopaHHate §
TOUKa X Ha peGpe ¢ Hauajom X0 ¥ KoHmOM X! BHUHCJIAETCS CIUERYIOs
muM 06pasoM:

x = (x1 — x0) * (t — 10)/(t1 — t0) 4 x0,

rae t0 u t1 — t-xoopruHaTH Hauajsa ¥ kOHHA peGpa.

OcCHOBHEIM § HanGosiee COAepKATENbHHM NPENNHCAHHEM I‘eomeTpa
AIBNsIeTCs NpefNucaHue «TeHb OT rpaHus, VimeHHO B mpomecce peaJmu3as
1M 9TOrO0 HPEAHMCAHHA OLUIM BBefEHH JOKaJbHHE NpeLNuCcaHHsA, IOe-
peunc/ieHHHe B cucTeMe mpexnucaHall yepes meduc (-):

HcnoaHutean eomerp

. CII:

. L. npauate paGory (BX:pe6po,BeKTOP MPOCKTHPOBaHUS)

« 2, pebpo 1 : OTPe3oK
. 3. TeHb OT rpauu (BX :IpaHb) - ? OTpPESOK
. ~— rpaHb (BX:rpaHb) BEpTHKa/JbHa : Aa/uer

. — meHTp (BX:rpaun) :rouka R3
. — TOpH3OHTaJbHOe nepeceuenHe (BX:a,b,c:Touka R3) : oTpesok
. — BepTHKaJbHOe mepeceueHre (BX:a,b,c:rtouka R3) :orpesok
. — mepeceueHue c¢ (8X:a:TouKa R3,n:Bektop R3) : OTPe30K
. 4. R3 (Bx:o0Tpesok) :otpe3ok R3
. — R3_o6pa3s (sx:t:qucao) ' sTouka R3

. 5. komuurs paGory

+ KOMCTAHTH

. t0 - = 0.0 |ogroMepHasn KoOpAMHATA Hauasa pebpa
.t = 1.0 | onHOMepHas KoOpAMHATA KOHma peSpa
» THIH:

. orpe3ok R3==3anach (Hagajo,KoHew :Touka R3)
. Touka R3,Bektop R3=...

. OTPE30K ==SaHHCh (Ha%aJo,KOHeH : 9HCIO)

. TIpaHb = MHOJKECTBO 9JEMEHTOB THHA PeGpo
+ pebpo == 3a1HCh (Haqano KOHeI : BepIUHHa)

- ' BEpIIHHA ==, .,

« O6BEKTH:
« x0,x1:70uka R3 | mauwano u xomern odpa6aTuBaeMoro pebpa
) :BekTOp R3 | Bextop mpQeKTHpOBAHHA

11, TIPOEKT «MOCTPOEHHE H3O0BPAXKEHUSA MOJH3/APAs. 7 -
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« HCHOAL3yeMble HCIOAHHTENH:

« Ionuspnp, Otpesrn, Crepeomerp (C)

KoHemn ONHCAHHE | — -~ e e e e e e e o

nporpaMma HauaTb pa6ory {BX :peGpo, BEKTOP IPOECKTHDOBaHHS)

«. BAHO ¢ BEKTOp NpOeKTHPOBaHus:Bekrop R3,

. pebpo ¢ pe6po |“abeTpakTHoe” pe6po moOJHIAPa

o MOAYUHTH: | yCTAHOBJEHH COOTB. 3HaUeHHs IVIO6aJbHEX O0GDHEKTOB

. Xx0:=Tlomnsnp.R3 (pe6po.Haqao) -
. X1 :=Iosuanp.R3 {pe6po.koHen)

. P:i= BEKTOD HPOEKTHPOBaHHS

Kouel HporpaMmm ,

nporpaMma pe6pol ¢ orpes ok ===(10, 1)

Htak, Mn ODOROULIH K HEHTPaJbHOMY MecTy peaJH3aunu I'eomer-
pa — HaXoX/JEHHIO TeHH OT rpaHd Ha pe6Gpo. Ilpexne Bcero paabGepemcn
¢ TeM, Y4T0 Takoe TeHb. Dynem B paMKax Hawell aHaJOrHH CYHTaTh, 49TO
Ha rpaHb CBepXy najaeT DapaJUIeJbHH BEKTOpy P moTok cBeta. Mio-
JKeCTBO 3aTeHSEeMEIX FpaHpI0 TOUEK NPOCTpaHCTBa 006pa3yeT HPH STOM
noayGecKoHedHyl0 IPH3MY, Y KOTOPOR OCHOBaHHEM ABJAETCA rPaHh MO-
JM3Apa, a GOKOBasd HOBEPXHOCTh Napa/iieJbHa BEKTODY D H HanpasJeHa
B TPOTHBOMOMOXHYIO cTopoHy (pac. 11.5). TeHn oT rpann Ha peGpo
ecTh mepecedeHde peGpa ¢ sTof mpu3Moft:

TeHb == pebpo (] mpH3Ma
(Bnecs u mamee M GyAem C4MTATh, YTO IPaHb He BEDTHKAALHA, T. €
He Dapa/ule/ibHa BeKTOPY p.) 3ameTHM, 9TO NPH3IMY CAeAYeT .CUHTATh
OTKpHTOH, T. €. CUHTaTh, YTC FPaHHHA NPH3Mbl TeHH He NPHHA[JIEKHT,
TaK Kak B OPOTUBHOM CJydYae Kaxjasa rpanb OyJeT 3areHaTb cebsa H
H300paKeHHe OKaXKeTcsl MyCTHIM.

EcTecTBeHHO MODNTATHCH CBeCTH HaxoXpeHne Nepecedens peGpa ¢ .
npHsMOA K KaKHM-HHOYAb Gojiee SJeMEHTapHHM omepaunaM. Mu cge-
JlaeM 5TO, NPEACTABHB NpH3MY B BHAE nepecedeHHN OTKPHTHX MNOJy-
npocrpaHcts. Hanpumep, TPEyroibHyio NpHSMY MOXKHO ODEACTABUTH B
BHJE OmepeceueHus HeTHpEX mouympocrpaHers {pue. 11.9).

IlepBoe HONYNpOCTPAHCTBO OTPaHHYEHO MJIOCKOCTRIO, NpoXoAsiuedt
uepe3 rpaHb NOJH3APA, H PACHOJOXKEHO CO CTOPOHH, NPOTHBONOJIOXKHOR
HalpaBJeHHIO BEKTOpPa P; 9TO NOJYNPOCTPaHCTBO MH OyaeM HasHBaTh
2opusontassroim. OcTaabHble NONYNPOCTPAHCTBA OrPAHKYEHH BEPTHKAMbe
HBHIMH IIOCKOCTAMY, NPOXOAAIIHMH uepe3 TO HJH HHOe Pe6po IpaHH, H
pacnonoxeHH TaK, 4TO ¢aMa rpaHb (WM, HTO TO Xe caMoe, €e LEHTP).
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CONEPXKHTCS B COOTBETCTBYIOIIEM MOJYNPOCTPAHCTBE; STH NOJYyNpOs
CTpaHCTBa MH OyAeM HasniBaTb .agprukassisimu., Hrak,’

npusma =TI (1Bl {}B2[1B3,

rre I — ropusontanbHoe moJynpocTpaHcTso, a Bl, B2, B3~ epTus
KaJgbhbie. CreroBaTe/bHO,

TeHp =="PrGpO] npusma = petpe (|I'(} Bl 1 B2} B3 ~=
==PT{} PB1 Q-P:BQI]PBB.

rae PT = pe6poT, a PBi = pe6po/)Bi, i=1, 2, 3. H Pl, n 'PBf
ABJISIOTC OTPesKaMu (TOdHee MHTEPBAJAMHE HJHM DOJYHHTeDBANAMH) Ha

Puc. 11.9. 4) npusma, -6) nempe AONYNPOCTPAHCTBA, Nepecetenne KOTOPHX Jae?
npusMy

pebpe; MH HX -GyAeM Ha3HBaTh COOTBETCTECHHO ZOPUSONTARLNLIM H
GEPTURAAVREIMU NEPETEHCHURMU.

" Takum o6pasoM, MH MOXKEM OTREISHO ‘HAXOAHTL mepeceyenusn pebpa
¢ KaXAHM H8 NOJAYNPOCTPAHCTB, a NOTOM DEPEeceds UOJAYUHBIUMECS OT+
peskH Ha pe6pe Mexay co6ofi. [IockoabKy rpaHb MOXKeT GHTb MHOFOs

. yronshof,, :@CTECTBEHHO CHavANAa (HMAHTH POPHSODHTAMILEGE INEPOCERTEEE,
/8 QCTARITHEOs ;BEPIHKanbibe oGpataTHBaTy B NMEKAL:

NPOrPaMMA TEHb OT IPaHH (BX: rpaHb):OTPE30K

. RaHo < Tpawb': rpanb | “abcrpakraad” TPaHb NONHYApPa

. TIOAY9HTB: | 3aTeHAeMH [Panbi0 OTPE3UK Pebpa ‘B *t-koopuumaTax
. * wam pycro# OTpESOR, €CUH TPaHb ‘BEPTHKANLHA)

.  €CHE TpaHb {BX':Tpany) ‘BepTEKazbHA ‘TO -orveT T="11,10)

. o ‘HHETE

« . C:=peHTp {8X:: rpans)

. .+ ‘DpaHb.CRONMPOBATHL KaKoH 'mxsysz ‘giemert B {Bulx: peGpo)
. o a=Thuarynp.R3 (pebpo. navand)

o » bi=Tommoxp RS {petipo.xonew)

+ « OTBET ‘== TOPHIVHTaJbHOE Hepecevenue {Bx:a,b,¢)

¢«  TWHKA V ‘pe6po € MHOKECTBA TPEHb BHIOTHATH

w» -+ o wi=Tioarsxp.R3 «{pebpo.irawanc)
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o« o+ bi=Tloumsnp.R3 (pebpo.koHew)

« s« Zi==BepTHKaVbHOE Nepecewenue (BX:a,b,c)
« « o« Orpesxn.(BXx/BHX :0TBeT) Hepecedb G (BX:Z)
. .+ - KOHEH IRUKJA

. KOHEff ecam

KOHEN NPOT PEMas:

Ipu peasmsauuu 5TOH HPOrpaMMBl MH B COOTBETCTBHH C TEXHOJO-
ruefl «CBepxy BHH3» OTJIOXKHJM <Ha [OTOM® BCIO CORepXKaTelbHYI pas
6oty (aHaJuTHUECKYHO [EOMETDHIO), AJS UYEero BOCHOJb3OBAJMCH YEeTHPbs
Ms JIOKaJbHRIMH NPOrPaMMaMH.

INporpaMMa erpans BEPTHKaJbHa» npoBepsieT, Napa/aeibHa JH
rpaHb BeKTOPY NpOeKTHPOBaHus. IIporpaMma <«ueHTP» npeiHasHaueHA
Ansl moAyueHMS KaKoA-HHOyJp BHyTpeHHedl TOUKH rpaHH. B: xauectse
TaKO# TOYKH MOXHO B3STh, HanpuMep, UEHTP TAKECTH BepLIH rpaﬂu.
OTH nBe MpOrpaMMH peadH3yfiTe CAMOCTOATENLHO,

OcraBmneca pBe mporpammsl HaxOAAT nepecedeHue peGpa € ropH~
SOMTAJBHEIM MVIE BEPTHKaJBHBIM MOJYNPOCTPAHCTBOM = COOTBETCTBEHHO:
Hasano u koHem pebpa, a Takie BeKTOp NPOSKTHPOBAHHS SIBJSIOTCS
rioGaubHbiME  00bekTaMu [eoMerpa, a NOAYNPOCTPaHCTBA 3afaOTCA
B BHJI¢. TPEX TOHEK TPEXMEPHOro NPOCTPAHCTBA..

IPOFNaMMA: [OPAICHTANLHEGE NEpercedenue (RS a,byc) & ompeans:.

. ZARG- s ab,ciroua R3 |[Tpw TOUKE. ILIGCKOCTH Rpaum,

. | ne: aexaume: Ha oxmoR: npastok

. nmoxy4HTh: | mepeceuende (B t-xoopmmmarax ) pe6pa (x0,x1) ¢

. | nosynpoCTpancTBOM, OTPAHAYCHHEIM IIOCKOCTEIO abe H
. | nanpaBreHUHM B CTOPOHY BEKTOPE — D

. ab:= C.pasnocts (Bx:b,ay [Berrop abi=b—a (Tourw B R3)

. ac:=C.pasuocth {BXxic,a) |[Bexrop aci=c-—a (Toukm B R3)
. 1= C.pexTopuoe mponssenenue {ab,ac) | BGop mopManE K
. ecaw C.ckanaproe mpoussegenme i,p) < 0.0 [miockoctn abe,

« . 1o = C, npomsseseane (119‘ HY (’-—-I) j cosanpaBnennoit

. FKEOmeR ecam ffc mexTopom p

. OTBeT i= nepeceyeHHe c¢ (BX:a,n) :
EKoHen mporpaMMu

nporpaMMa BepTHKajbHoe mepeceueHdae (Bx:a,b,c):ortpesox
. nawe.  #bycitouwka R3 |rpm. owmw mIUCKOCTA. rpauwm,

. | He Jexamue Ha ofHOH mpaMoll
. DoayuuTh: |nmepeceuenne (B t-woopaumarax) pepa (x0,xl) c

. | moJlynpocTpaHCTBOM, KOTOpOE COAEPIKHT TOUKY ¢ H
. | orpannueno BepTHEaALROR (Mapanvie sHOH P)

. | mrockocTEY, npoxonAUEF yepes Tounk a,b



180 T2, 2. HECKOJILKO TIPHUMEPOB TIPOTPAMM

. ab:= C.pasHocTb (BX:b,a) |Bektop ab:=b—a (Toukn B R3)
. ac:= C.paanocts {BXx:c,a) |BekTop ac:i=c—a (TourH B R3)

. n:= C.BekTopHOoe mpousBeleHue {(ab,p) | BeI6Op HOpMaJjH
. ecan C.cyaaspHoe mpomsseneHne (u,ac) > 0.0 |k miaockoctH,

. .+ 10 n:= C.npousseaenne (n) Ha (—1) | HanpaBJeHHOR

. . KoHen ecad | Hapyxy oT rpamnn
. OTBET != mepecedeHHe ¢ (BX :a,Im)

KoHeW NporpaMMbl

Hrak, Mu cBeJH noJyueHHe TeHH OT rpaHH Ha pe6po K HaxoXzes
Ba0 nepeceuedus (B i-koopmuHartax) pebpa M DONYNPOCTPAHCTBA, 3a+
NaHHOTO TOUKOR a rpaHuuHOH INIOCKOCTH H HOD-
MaJbl0 11 K 3TOH IVIOCKOCTH, HaNpaBJIeHHOH Ha«
pyxy moaynpocrpanctsa (pue, 11.10). Jua. na«
XOXKJAEHHSI 5TOFO INepecedeHus pPAcCMOTPHM JIHe
HefiHyI0 HEORHODORHYIO (ynKIHIO

L (x) == cxaJsipHOe HmPOHSBEAEHHE (11,X — a)»

KoTopas ofpamaeTcs B HyJp Ha FPaHHUHOH IO+

Puc. 11.10 CKOCTH H# BO3pacTaeT BHOJL BekTopa n. Torxa
‘ OrpaHuYuBalOMlee  NOJYNPOCTPAHCTBO  MOXKHO
onucaTh KaK MHOXECTBO Tex Touek X € R3, B xoropux L(x)<< 0, 1. ¢,
KaK 06nacthb OTpHuaTeabHocTH GyHKuRAH L. B xoHpax o6pabathiBaeMoro
pebpa Qyukuus L npuHEMaeT sHaueHHs

. L0 =L (x0) == ckanspHoe nponsseneHHe (n,x0 — a),
L1 =1L (x1) == ckajapHoe mpousBegeHue {1,x1 — a), -

Paccmotpum cCyxeHne sTOft ¢yHRuMn HA. ofpabaTuiBaemoe peGpo
W NOJACTaBHM BMECTO X ero BHpameHHe uepes f-koopmmmary Ha pebpe.
BHOBp moJrydenHas dynxuma (6ynem o60sHauaTh ee TO# ke OykBoft L'),"
_onpeneneHa Ha otpeske [t0,t1] m mpuHuMaer Ha ero KoHUaX 3HauEHH:
L0 u LI. IMockonsky 5Ta QyHKUHs ABAseTc JHHEHHOA HeomHOpomHOH
¢yMKuEed, TO ee SHaUeHH B NPOMEXYTOUHHIX TOYKAX OTPE3KAa MOXKHO
BHUHCAHTE N0 dopmyJie

L (t) == (L1 — L0} (t — t0)/(t1 — t0) 4- LO..
B uacTHoctH, Kopenn dynkmuu L{t) moxHO HaitTH us éoorﬂomeﬂua
(L1 —L0) # (t — t0)/(t1 — 10) + L0=0.0,

T, e ti=10-- (0.0 — LO)/(L1 — LO) # (t1 — t0),
Takum o06pasom, HCkOMOe nepeceseHHe 006paGaThiBaeMOro peGpa ¢
OrpaHHHHBAIOLIMM TOJYIPOCTPAHCTBOM — 5TO MHTEDBA/I OTPHUATENLHOCTH
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Gynruun L(t) ma ortpeske [t0, t1]. ITycroit mnepaan MB OynmeMm KOIHs
posats mapoft (t1,t0):

mporpamma nepecedenne ¢ (BX $a,n):0Tpesox

. AaHo ¢ airtouka R3

. n:sekrop R3 |n=%0

. moayunTh: |mepeceuenne (B t-koopmumarax) peSpa (x0,x1) ¢

. ’ | noynpocTpaHCTBOM, KOTOpPOE HaNpaBJEHO B CTOPOHY

. |BekTOpa —n H OrpaHNYeHO IJIOCKOCTBIO) € HOPMAJBIO N
. | npoxonsmest gepes TOuKy a

. ax0:= C.pasHocTh (Bk:xo,a)

o axl:== C.pasnocts (Bx:xl,a)

. LO := C.ckauspHoe mpoussepnenne (m,ax0) |r. e. LO:=(u,x0—a)
. L1 := C.cranapHoe npoHspepeHse (i,axl) |1. e. L1:=(n,x1 — a)
. BHGOp

. « npu L0Z0.0 m L12>0.0=>otser :=(t1,t0) | mycTo

. . npu LO<KO0.0 1 L1 <0.0=orser := (10,f1) | Bce pe6po

. .« HHAUE => ,

. t:=10+ (0.0 —LO)/(L1 — LO) » (t1—10) | xopens L

. « Bubop

e o o npa L0O<O0.0=> orser := (10,t)

« o« » npu L1<0.0= orBer := (1,t1)

+ « o HHAYE => OTKA3

. « KoHen Bu6opa

. KoHenm BuGopa

KOHEH IpOrpaMMsl

mporpamma R3 (8x:0Tpe3ok): oTpesok R3 ==

(R3_06pas (BX : 0Tpe3oK.Hadaio), R3_o6pa3 (8X : 0TPe3oK.Kouen))
nporpamma R3_o6pas (8x:t:qucno):rouka R3
. AAHOC : tiameno, t0 Lt <l |t —KkoopaHHaTa TOYKH Ha peGpe .
. DOAYuHTH: | KOODAuHATH TO4KH t B R3:
. | %0 4= (x1 — x0) = (t — t0)/(11 — t0)

. dx = C.pasnoctp (8x:xl,x0)

. dxt = C.mpousseneune (Bx:dx) ma (sx:(t — t0)/(t1 — tO))
. orser:= C.cymma (Bx:x0 dxt)

KoHen IpPOrpaMMul

nporpaMMa- KOMUHTE PaboTy === HHYero He AeAaTh

KOHEH HCOOMHHTENN | i o mn om e o o e ot e ot o 2 o e e o e

Em.e OXuH uIar IIEK_OMIIOSHIIKH coBeplleH, H Teneps 0CTraNoch pea«
an3osath HenojunTeach «OTpeskus B sCTepeoMeTpr, DTH HcHONHATENH
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‘me SAaSWCHT [PYr OT APYIA, B HOUSTOMY MH CHAVATA PEAaJHByeM TO, 970

nonpoume — OTpeskn:

Henonsuteas OTpe3kr

. CIL:

« 1. orpesok (BX:A:0TpesoK) BHPOXMAER  $jma/HET

. 2 monyustb passocTs (BX:A,B:oTpesox) B (Buix:L,R.:orpesck)
. 3. (Bx/sbix:A:oTpesok) nepecedb ¢ (BX :B:o0TpesoK)

+ THOB
e OTPesOK = 3anuch (HaYaso, KOHEL :IHCAO)

. |'ecan A.nauano > A.komew, 10 otpesox A .ayer

KOHEI OMHCARHM | ~—— oo N

nporpaMma 0Tpesox (BX: A OTPE30K) BHPOKASH ! AR /HeT ===

{A mavane > A xoBen)
nporpamMma NOJy4uTh PasHOCTb (BX: A B) B (nux L,R)
. AaHO : A, B:otpesok
. noxynats: L,R::orpesox {wmeman f(Letf) H np.asan {Right) orHO
{cutessuo B xomnonerTm pasmocth AN\B

* L.gavano := A.Haualo

. L.komen := muunuMyM {A.xonen, B.pawano)
. R.mauajo ;= MakcuMmys {A.mavano, B.ronrex)
. R.komen := A.xoHen

XoHel NporpaMmbi

nporpamma (BX/BHX : A : 0Tpesok) nepeceds € (nx B: oTpedok)
. Rauo : A,B:orpesox

. noaysuts: | A:=A}B

g e e e e

. A.mavano ‘= MakceMyM (A.Hauajo, B.mnauano)

» A.xesien = munuMyM (A.xoneu, B.xoseu)

KoHEl NporpamMMu

Houel HCMOMUATENN = mrom asom s m mrms me s s o e e smiom st o e o o = mm

V6enuThe B NPaBUNBHOCTH NPOTpaMMH «mepecedb c» MOXKHO, aubo
pasoGpap Bce clydan Ha KapTHEKaX, ymbo opmansno, TreRylomum oG-
pasom:

A = {t > A.gavano) 1 {t << A.xoneu} (nepecevenne AByx Jyuefr)

-B={t>B. uaqa.no} N1{t << B.xoneu}

Suaunr,

ANB = {t =>A mznanc} 1 {t = B.navano} ] {t-< A ronen} )

{t << B.xoneu}
== {t 2> maxcumym ’(A.naqam, B.uazaxof} ]
ft<C wmmmwyn (A kopen, B sonenh

o 1. passoctn {Bx:a,b:Touka R3})
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H. paxonen, nOCAeAHHMA wWar AeKOMNO3ULUMM — peanuaauuy Crepeos
MeTpa, T. €. CBeleHHe omepauuii Haj ToYKaMi M BekTopamu B R3 K
oflepalusM Haj KOOPAMHATAMH STHX TOUEK H BEKTOPOB:

Henoardteas CrepeoMerp

:pexTop R3
2 :Touka R3
3. npoussenenne (Bx:a:Bekrop R3) Ha (Bx :k:uucao) :sekrop R3
. 4. cxanspuoe npousseieHne (8x:a,b:Bextop R3) uHcao
5. BexTOpHOe NmpoH3BeneHune (BX:a,b:Bexrop R3) :BeékTOop R3

. cymMa {Bx:a:Touka R3, b:sekrop R3)

« THRBE
. Toura R3, BexTop R3==sammce (X,y,Z:qucao)

Konen, onpacamuldl | ~ < ————— e

njerpamMma pa3HocTs (BX.:a,b:Touka R3):sekrtop RI =
((a.x—b.x), (2.y —b.y), (a Z—b Z))
nporpamMma cymma (BX:a:Touka R3, b:eekrop R3):rtouka R3 =
((a.x+b.x); (a.y + b.y), (a,.z+b.z))
npofpaMMa NpousBefenue (BX:a) Ha (BX:K:sucap):sexrop RI ==
((k*a.x), (kea.y), (k=* a.z))
uporpaMma CKanspnoe nponssejenne (Bx:4d,b:sextop R3):uncao=
ta.x*bh.x+ a.y*b. y+a z&bh. 2)
npOrpaMma BeKTOPHOE NpOH3BEXSHHE (mx :a,b):sekrop R3 =
((a.y*b.z—a.zxb.y), (a.z*b.x —a.x=b.z), (a.x¥b.y —a. y*b.x))
EOHCH HCHOAHATEN |cocmcccmc—ccccmmmmsmmo=mes=s oo

OntaMusauan  aaropurTMa MOCTpPOcHWS R306PaMErAs NOAHIADA,
Pirax, mul 3aueplifiy peainsanuio npoekra <FlocTpoetine M3obpameus
DOJU31pa» W TeNneph MOmeM OOCYANTb, 4TO HOSTywmaocs. ITonyummach
paspaboTanHas NO TEXHOJOTHH «CBEDXY BHH3» XOPOWIQ CTPYKTYPHPO«
BaHHasd MPOrpaMma, KOTOpad, OJHAKO, NOCTATOUHO HAHBHA, AeJaeT MHOs
ro muumpel paGOTH A HAa CAOKHHX NOJM3Apax (HECKOALKO THcAY pebep
B rpameii) GyaeT paGeTarhb OueHb ROFO. Xopomasm CTPYKTYPHPOBAH-
HOCTb NPOrpaMMhbl: NO3BOASET €e JIETKO MeHAThb B ONTHMH3HPOBATh, Mu
cefiyac onHweM ABe TAKWe MoAr(HKAUHH: (RIBTPORAHHE H WpEAKOMNH-
asugnio rpanell. Eme onsa moaupukauss 6yner omucama s pasp. 15.

dunbrposanne rpameit. ITocmotpum, rae Hama nporpaMma jgejaer
JHUIHIOI PaboTy, KoTopoil MOXHO 6BJI0 6H H3Gexars. HauGonmee co-
RepKaTeAbHHM ABMACTCA BHINOZHeHHe HporpaMmm «Maobpasutens pel-
Pa.yuecTh Telk QT RDAHH» == OPH STOM DPOMCXOQAHT OCPAILGHHE K HCIOM-
BuTedio «I'eOMETP>; HAXORATCHE HOPMAAb M LEHTP LPAHE, TOPHEIOKTANIL
HO¢ H DepTHKAAbHBIG: HEpeceveHus, NepeceKaloTes OTPe3KH B t-koopasn
HaTax na peGpe M T, A, Bee oTr AefCTBHA BRNOJHAWTICA AMA Kax Ao
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napu (pe6po, rpaus). Ho psrasmure Ha pac. 11.11 — aas KaaAOro Koa«
KpeTHOro pe6pa JHUIb OYeHb HEMHOTHE IPaHH (3 MMEHHO rPamH, pacnos
JIOMeHAHE HA IVIOCKOCTH NPOEKUUH psSioM ¢ PeGpoM) jefCTBHTENBHO

Ne—\ N\ N\ AN
T AN N )
<, e 7 NN
\ N\ A X \
- X 1Y LY A

[/ ] ]
////////./J
/////////J
VA = s v

\
/ VL
/
/

Puc. 1111

—

OKa3HBAlOT KaKOe-To BiufAHHe HA ero BHAMMOCTb. [Topasasiomasn ke
nacTe rpamefi Pacno/ioXXesa Ha INIOCKOCTH NPOeKUMH JaJjeko OoT peGpa
M 3aBElOMO €FO He 3aTeHsdeT. EcTecTBeH BONPOC: HeNb3d JH AJA Jajes
KX OT pebpa rpaneil HHKaKHX IOPH3OHTAJbHHX H BEPTHKAJBHBIX nepes
ceyeHult He BHYHCJATb, a8 NPSAMO® FOBOPUTb, UTO Tpanb Tenu Ha pebpo
He Aaet?

Puc. 11.12

Onno H3 pemieHHH BHIVIAAHT TaK: BBEAEM HA MJIOCKOCTH NpOeKuun
XoopAHHATH 1, V, Hasosem npamoyzononuxom epanu HAHMEHbUIRA npf«
MOYTOJILHEK BHAa umin < u<g umax, vmin << v < vmax, ¢ojepxamuit
HPOEKUHIO TpaHH, AHAJOTHYHO ONPEACIRM APAMOYS0AbHIK pebpa
(puc. ll.i2l. o
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OueBHIHO, UTO €C/IH MPSAMOYTOJBHHKH pebpa H TpaHR He nepeces
KaloTCs, TO Ipanb SaBeloMo He 3aTeBseT pe0GPo, H, 3HAUHT, STY rpaub
MOXHO He YUHTHBATh NpPH NOCTPOEHHH H306paXeHHs BHAHMONW dYacTH
pebpa:

nporpamMma NOCTpoeHne H306paKeHHs NOJUSAPA

. AaHo s moanaap B R3 (ucnoasstens “Tloansap”)

. | nanpapsenne npoekTapoBanHs (HenoarrTeas “TIpoexTop”)
. NOJNYUHTB: |mjockoe M3o0paxenne peGep mosnsipa (mapajietbhas
. | mpoekuss) ¢ “yAaseHueM HEBHAHMHIX JHHER”

. UWDHKA Y peﬁpo‘ e TMoansap.MuoxecTBO pebep BHNOAHATDH

. o+ Ouibrp.nauath pabory (BX :pebpo)

. .« Haobpasutens pebpa.nauate paGoty (BX ¢ pebpo)

. o DNHEKA Y rpans & [Mounspap.MHOXKECTBO rpanefl BHIOJHATH

. « o e¢can Guaprp.rpadp (BX:rpaHp) HMEeT OTHOIEHHE K pelpy
. . . + TO

. +« « o W3o6pasuresr pebpa.ydecTb Tewb OT IpanH {BX :TpaHb)
« « o+ KOHEH €CAH

. .+ KOHEH LHKJA

. « MHsobpasutess peGpa.xonuuTs pabory

.« PuabTp.KOHUHTE paGoOTy

. KoHeH NHKJAA

KOHEel NporpaMMu

3pech NpelNHCanue «rpaHb HMeel OTHOWenHe K pe6Gpy» HCHOIHAS
tens «PuasTp» BupabaThHiBaeT 3HaueHHE A3, €CIH IPAMOYIONBHHK rpa-
HH nepeceKaeT HPAMOYroJbRHK pebpa, B HeT B NPOTHBHOM CJaydae.

acnoanureds PuABTp

. CII:

. . masats paGory (BX 2 pe6po)

. 2. rpamb {BX:rparb) uMeeT OTHOIEHRe K pelpy . :Jja/mer
. 3. KOHUHTB pabory

« THIB
. npAMOyronbHUK == 3andch (umin,vmin,umax,vmax:R)

« OOGLeKTHI .
. P inpamoyronsauk | mpamoyroibuux peGpa ua nuockocta UV

. HCnoab3yeMbe HCNOAHHTEIH: ) .
. UV |(uaxoxzZeHHe MpAMOYrO/bHHKOE peGep M rpadefi)

KoHel, ONHCAHED |wmammwmcmmmnmmm e c e mmm e e
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HporpaMMa Hauarb paGoTy (BX:peGpo)
« AaHO : pebpo : peGpa
. MOJYYHTB:

. P:=UV.npamoyronprur pe6pa (8Xx:pe6po)
KoHEL nporpaMmet

nporpaMma rpans (BX : [PaHb) HMEET OTHOMEHHE K PeGpY : aa/HeT
. LaHo : TIpaHb :rpaHb
« HOJNYURTb! | OTBET == (HPAMOYTOJbHUKH peCpa ¥ FPand NepecekanTes)

. D':i=UV.npaMoyroisuuk rpans (BX :rpaHb)

. OTBeT (==
R makcuMym (P.umin,I’.umin) < munnmym(P.umax,T".umax) u
. makcumyM (P.vmin,I'.vmin) < mumumym (P.vmax,I".vmax)

KoHel nporpaMmbl

nporpaMMa KOHYHTL paGOTy == HHHYEro He [eJaTh
KOHEL HCNOMMHTOIH | cmcccccrmcaseamasssmassa=s===a==

Peannsauns mcmoxnutens UV ocrasagerca uurareso. 3aMeTum
Auilb, YTO KOOPHHHATH U H V Ha IVIOCKOCTH HPOEKUHH MOryT GbiTh
u Kocoyrombueimu. Hanpamep, ecin BeKTOp NpOeKTHpOBaHUA HE Napail
Nesen maockocTd z = 0 (T. €. p.z %5 0), TO B KadecTBe U H V MOXKHQ
HCHOJIL30BaTh NPOCTO X M Yy KOMINOHEHTH TPeXMEepPHHX KOOPAHHAT TO-
Yex MIOCKOCTA TPOCKHRAH.

B moamdmmposanHOfl mporpaMme AAS NANEKEX OT pebpa rpaueft
APOBOZATCH TOMbKO TPHBHAJLHLIE BHHHCACHHA NPAMOYTOJBHHKA TI'PaHM
H CpaBHeHHE STOr0 NPAMOYTOJbHHKA C npsMoyroabhakoMm peGpa. Ilo-
CKOJIBKY AJi KaXJOro KOHKpeTHoro pefpa TojaBngiomas Macca rpas
Heil ABAAIOTCA AAJEKUMH, TO CKOPOCTH HOCTPOCHHS H300paxKenusl NQJH-
apa BO3pAcTeT MPHMEPHO BO CTOJBKO pas, BO CKOJLKO QHIBTPOBaHue
GuicTpee yueTa TeHH OT rpanH Ha pebpo. Takum obGpasoM, QHILTP TeM
Jyuie, yeM MeHbHle TpaHeil OH IponyckaeT H YeM OnicTpee oH paGo-
raer, D18 TpeGoBaHHA ABJAIOTCA NpPOTHBOPeYHBHIMH. HpeanbHuM no
KPHTepHI0O MHBHMYMa rpasedl sasvuigercd (QHALTP, KOTOPHHE Dpomyckaer
TOJbKO AEACTBHTENbHO 3aTensiomue pe6po rpauu. Oasako ompeienesne
TaKuX rpasefl nNOYTH He OTNHYACTCA OT HAXOXKJAEHHA TeHH OT TpaHH
Ha pepo % BUMAKOro BMHMIpHINA B CKOPOCTH He AaeT, MaeasrsHM no
KPUTEpHIO CKOPOCTH paGoTH aBjAeTcd QHABTP, KOTOPHE NHPONYCKaeT BCe
rpadn Booblue, HO NpHMeHeHue Takoro (uapTpa Gecemuicaenuo, [To3To-
My Tpelyerts pa3yMHLfi KOMEPOMHCC — (HILTD, KOTOPHIH OHCTPO oOT-
__CeHBAET OCHOBHYI0 MAacCy He HMeIOIMX OTHOWeuus K peGpy rpanedt,

DpOmycKas, GWIL MOXeT, KaKoe-TO KOMH'ICCTBO «HOBOIPHTEABHNX» rpas
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pell, Ha caMoM jede peGpo ne 3aTensmomux. OAUHM H3 TAKHX PasyMHLIX
KOMNIDOMHCCOB U SBJAETCS Peajn3oBaHHHE Bulle (RJABTD Ha OCHOBE
NpAMOYTOJNbHAKOB,

Hpenkomnnaauus rpanefl. MoxHo OXHaaTh, YTO NOCJE BBEJEHHA
¢uibTpa ocHOBHOE Bpems paborn GyleT YXOAWTh HA BHIONHEHHE NHpO-
TpaMMu «IpaHb EMeeT OTHOWeune K pebpy». DTa mperpamMma BHISH-
Baerca AN Kaxpolt mapu (pe6Gpo, FpaEb) H COCTOHT B BHYEC/ICHHIH
BPAMOYTOJbEHKA TPaHH M aHajMse €ro nepeceyeHHs ¢ APAMOYIOJBHH-
koM pebpa. Takum oBpasoM, HPAMOYTOJLHEK KaXIOh4 IPaHH BHIYECHTET-
cl MHOTOKPaTHO (3aHOBO AJA Kaxnoro pebpa). OueBHiHa® ONTHMH3a-
IRA COCTOMT B TOM, YTOGH 3apaHee O Hauasla NOCTPoeHHs u3o0paikes
HHA OAMH Da3 BHUHCJIHTH NPAMOYTOJBHHKH BCeX rpaHefi, 3allOMHHTh HX
H HCNOJb30BaTh NPH q;n.vlm-poaaﬂnu.

Onncammﬂ npueM HOCHT oOmuR XapakTep u Ha3hiBaeTCsl 3aMeHOd unTeps
npemuuu xomnuasayueid. Ecnn safan o0beKT H HEOGXOXHMO  MHOTOKDATHO HC
NoNb30BaTh 'CBEACHMS, KOTODhle H3BJACKAKOTCA H3 onucaHHH OGLeKTa nenoﬂ Ka-
KHX-TO BH‘{HCJIGHHﬂ, TO BMECTO MHOrOKPaTHOro IMNOBTOPCHHS STHX BEIYHCACHHHA
(unrepnperayuu onucanus 006Bexra) MOXHO BPOBECTH HX 3apaHee (xomnurupo-
€ary onucarue oé”betcm) H 3anoMHHTh DpE3YJabTaT. Same'nm, 4YTO AJAA 3al0OMH-
HaHHA DPe3yNbTaTa KOMIHIANHH TpeGyeTcs HRONOMHHTENbHasE NaMATh. Bonpoc a
COOTHOlIteHRH HHTEPIPETANHH H KOMIHAAIIMH B KaXJAOM KOHKDeTHOM Ccaydae
pellaeTcs NO-CBOEMY, HCXORs H3 chenudHkH 3saRauu. Ecan, HanpHMep, OcHOB-
HOe BpeMA IMOCTPOCHHA nsoﬁpameﬂnﬂ TNOJAH3APa H [ocAe BBeReHHSA dm:lb'rpa Tha
TUTCA Ha HaXoXAeHHe TeHe#t oOT rpased, TO NPH IPEAKOMNHAANHH DasyMHO Bbi4
QHCAATH He TOMBKO NPAMOYroAWHHK FpPaHH, HO H KoosbdHUMeHThl NUHEAHBIX He<
oRMopoauntx (yHKnHA, 3aKalOliuX TeHb OT rpanum B R3.

O6paTaTe BHHMAaHHe, YTO, HECMOTPsS Ha BCe ONTHMH3ALMH, MH
no-MpeKHEMY IJIA Kaxjaoro pebpa aeaausupyem 8ce eparu, TOJBKO
Temeph Ajs GoJbLIMHCTBA rpaHell STOT amaj H3 MPOH3BOAMTCHA KOCTa-
touno OmcTpo. ITocTpoenne u300paKeHus NOJMH3APA MOXKHO ellle YCKO-
PHTb, €CNHB AJA Kaxjoro pefpa aHaJusuposaTh TOJbKO GJH3KHe, «mHO-
AO3pUTENBUNIE» TPAHH, a JaJeKHe g006Wje HUKAK Ke paccmarpusary.
Wpen rakoit peasusaunn (MAeH ABYMEDHOTO XEUIMPOBAHHA NO PaBHO-
MepHOH ceTKe), a TAKXKe camMa peaausallsl GyAyT usJoxens B pasp, 15,

3AHAUU U YIIPAJKHEHUA

B 3apauax 1—7, npu Heo6xoAuMoCcTH H3MenuB npoekT «[locTpoenne
H306paKenns MOJMH3ADA», HaNMIIHTe HPOTPAMMY, KOTOPAd HAXONMT:

1. Cymmy Ajuu Bcex pelep ndausipa.

2. Ugcno sepiuuH rpann (BX :TPaHb).

3. Uncno reoMeTpPRUECKH PA3/HUHHIX BePLIHH HOJH3ApA.

4, Buanma an Touka {BX:To3ka R3).
5. Uncino rpamell monusipa, nepecekaiomuxca ¢ BX : 0Tpesok R3).
6. Uncso BCeX NOJHOCTBIO BHAMMBIX peGep moJH3ApA. '
7. Yncno BCeX MOAHOCTBIO HEBBAHMMX pefep Hoamanpa,
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8. Peasmayiite ucnosnureas UV,

9. PeannayiiTe DpeJKOMIHJAUMIO NPAMOYTOJNbHHKOB Trpadedl, CdHs

Taf, yro npepnscanne <«[loMHaaAp.MHOKecTBO rpaHefi» npHHHMAET U BH<
pabaThiBaeT 3HAUEHHe. THIA <MHOXKECTBO 9AEMEHTOB THNA IpaHb C Has
TPY3KOH THNA NPSMOYTOJNbRHK?. .

10. Cuuras, uto HcmonnuTear «IIpoeKTOp» BMECTO BeKTOPA NpOeK<
rtupoBanua paGoraer ¢ Toukoét f us R3 u mnockocteio I, oraensiomed
f or moamsapa, HamHMIIMTe NpOrpaMmy, KOoTopas CTPOHT H306paKenue
noausapa Ha mrockocTd I1 nmpu mepcrneKTHBHOM NpoeKIMH ¢ HEHTPOM B
vouke f,

TJIABAS
CTPYKTYPbl JAHHBIX U HX PEAJIU3AUUA

Sra rnaBa NOcBAMEHa peaJu3auusiM OAHHX CTPYKTYP JAHHHX Ha
Gase Apyrax. 3ajaud NepBHX TpeX pasienoB (OPMYJIHPYIOTCH TaKi
«[lycTs B A3HKe NPOrpaMMHPOBaHHS OTCYTCTBYeT CnoCo0 KOHCTPYHpO-
BauHs 06bexToB X, HO HMeeTcs CcHoco6 KoHcTpyuposaamust Y. Peannsos
BaTh ucrmosauTeas X #a 6ase Y». Hanmpumep, peanusosaTe ucnoJHuTesd
«Crex snementoB THna E» Ha Gase HcnojuuTtens <BekTop s/nemesToH
tana E»,

C npakTHYecKOHl TOUKH SpeHHs DellleHHsi TAKHX 3a/ay HETepecyloD
Hac no ABYM NPHUHHAM.

Bo-nepsnix, pasGop peajusaunii opHHX CTPYKTYp AAHWHX Ha 6ase
IAPYTHX [03BOJAET rAy6kKe YCBOHTb, «IPOUYBCTBOBATHL® CaMH 9TH CTPYKs
TYpH, a TaKXke HayuHTbCAd NpH HEOGXOAMMOCTH pealu3oBaTh ApYrue
CTPYKTYpH, He sBJAOmHuecs nperonpefeiensumu. Jlaa maremaTtsxa,
BnpoueM, BOMPOC O CBOJAHMOCTH ONBHX CTPYKTYP AAHMHX K JPYTHM MO

. XeT npeﬂ.cmanmb H CaMOCTOATEIbHHIH HHTEpeC.

BO-BTOprX, TakHe 3ajaynR CIviollb H PAAOM BOSHHKAIOT HPH HC-

~ nojb30oBaHuM HIMPOKO pacnpocTpaHeHHblX NTPOH3BOJACTBEHHHX A3LIKOB

nporpaMmaposanua (PopTpan, Cu, pasnooGpasurie accemGnepnl, Beitcuxk,
Ilackans, Aga u ap.). U3 nepeuucieHHumx B pasf. 7 CTPYKTYD STH
A3BIKH COZEPXAT TOJAbKO CHOCOGH KOHCTPYHPOBaHHA BEKTOP H mafpHna
(B neckosibKo Gosee o6lleM BHAe HasnBaeMoM maccusom). Jene B Tom,
4TO naMATh coBpeMerHHX JBM ¢Hu3muecku ycTpoeHa Kak BEKTOp 3Je-
MEHTOB HEKOTOPOro THNA € HHAEKCOM OT HyJA A0 HEKOTOPLTO MaKCu-
MaJbHoro uncna (Gosee moppoGuo o6 ycrpofictse DBM cm. creayiomyio
raaBy). AMenno mosToMy cnocol KOHCTPYHPOBAHHA BEKTOP NPHCYTCTBYET
BO BCEX A3HKaX NPOrpaMMHPOBAHUA, H UMEHHO NOSTOMY HOYTH BCE Peas
Ju3aliy STOA FMABH -GyAyT peajmsaHuaAMH ua Gase sextopa. He cuae.
JlyeT, OAHAKO, AyMaTb, 9T0 Ha NMpaKTHKe Ji06as CTPYKTypa peaiusyercs
Ha Gase BeKTOpa 3a OfME Wuar AekoMnodulus. Uaero npuxepurcs cae-
JIaTh HECKOJIbKO LIAroB, HCNOJb3Ys, IPOMEXYTOUHHE CTPYKTYPH AAHHHX,

mpexie YeM MCKOMas CTPYKTypa OKaxeTcsl pea/lH30BaHHO#l Ha Gase

BekTopa. [IpaKTUdecKHH npumep TaKoH MHOromarosoi peasu3auny npu-
Belled B pa3i. 18. '

ﬂpu peuieR¥n 3ajzay HBOr'Za BO3HUKaeT HEO6XOJIKMOCTB B HCHOJb«
SOBaHUM M HeCTAHJAAPTHHX CTPYKTYP, GopMH PaboTH ¢ 3JeMeHTaMH KOs
TOPHX crenuHIEN AJA Kaxpoll KoBHkpeTHoR safaum, Ilpumepam Takmx
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CTPYKTYP B METOAAM UX PeaVM3aAUUN HOCBAMIeHH! padn. 16—18. Haug«
Hafd ¢ STHX PA3JeNIOB, Ha HAIIMX CTPAHHNAX HAYHET NOABJAATBCA aGGpes
Buatrypa OBM ~— sitekTponno-BLUACIHTOIbHAA MAWEBHA. BKMOYenme mi-
dopmannn 06 IBM B Kypc nporpaMmupoBaHsf BH3BaHO TeM, 4TO Ha
npaxTHKe uMedHo OBM nexaT B ocHoBe Tex peasbHHX YHHBepCcaMbHbIX
Bunonnutesell, KOTOPble BHNOJHAIOT HALIH nporpammul. Tem caMueim
NPOrpaMMHCTy NOJE3HO 3HATL O6luee yCTPOHCTBO ® NpuMHHMN pPaGOTH,
anropuT™MH (PYHKUHOHHPOBAHHA OTAEABHHX KOMIOHEHT H APYrHe XeTaJn
KoMCTpYKuEY IBM. TuM BompocaM GyleT HocRfmlexa cireyIOLAs rapa.
3Aech XK€, 3AAEMAACH BOMPUCAMH PEAHIAUAR PASIUIHEIX CTPYKTYp JaH~
HOIX, MBL OyAew O0LACHATS BEKOTOpHE EeTanm ycrpaiicra IBM, urobur
HOXa3aTh, OTKYXa BOIHAKACT Ta WA RHAT CTPYKTYpa, T4 HJM nHAS
sanauwa.

C meopernueckoil TCWKH Spenus r44Ba OMMCHBAET HEKOTOPHE HOBble
CTPYKTYPH Jammslx (dafinoBas cucrema, BHpTyanbuas naMaTe), a ee
OCHOBHOE COACPIRANHE COCTABJIAIOT OOUIAe METOAH M KOHKDETHHE NpH-
€MH peasu3alMH Pa3NUUHHX CTPYKTYP H2HHHX Ha 0ase BeKTOpa: He-
BPEPLIBHLER PEANHIANNE, CCLWIGUHSIC PEaU3aUUN, GHRAPUBIIIONCK, Xe-
HIMDOBAKHE H T, X,

12. Ilpumepwt peanusanuy OAHMX CTPYETYP AAHHBIX
Ha Gase jpyrux. HempepuiBanie peanusaliu ra 6ase BeKTOpa

Hocreposateasdocrs Ha Gase ABYX oguepegeit. Paccworpum 3anauy
peaamsanuu Hcnoauureaw «IlocneroBaTesbHOCTb sAeMeHTOB THNa E» Ha
Gase: n8yx mcuonawTeneh Wira «Ouepens saeMentos tuna Ex, Opyrawm
€A0BAMM, HAND HANUCETL NPOPPANMEl, COCTBETCTEYICUIHE HDEAMHCAHHAM
HCHOWRMTEAST «[IOCIeNoBATENbHOCTDY, ROTOPHE OYLYT <CO3IABATH BHLH-
MoCTh» PaGOTH C HOC/@AOBATRNBLHOCTBIO, B TO. BPEMA Kak HA CaMOM
Eeie GYAYT. MAaRMDYAAPOBATL ABYMS OuepelisiMu, DTOT DAKT Hafo mo-
CTORHEO HMETh B BHIY — BO! BCEX PeaJHIAlAAX H 3flech K Aavice BCe-
FAA GyAYyT UMUTUDYEMAR CTPYKTYPa W CTPYKTYDS,, C KOTODHMH MH H&
caMom nene paboraemi Ha miefinom yposse peinesme Takux 3ajaw cow
CTORT B: TOM, UTO W&lO' EPHAYMATh PA3MEMICHHE SJIEMEHTOB- HMUTHDYye-
molt (wan BooOpaxaemol) CIPYKTYPH B DeaibEOl M ROH®TH, K KaKuM
peaibHEM AeHCTBUAM OFNYT DPHBOAHMTL ONGPALAW C. BOOGPaKaeMOl
crpyxrypofic [eppyio 9acTh sajau — pasMeNeHne SVIEMEHTOB — YLGOHO
FPURYMLIBATD B HIO6PAXKATE HA KapTHHKAX (pHc. 12.1),

. Ha pee. 12} smemest BooGpamaemoi erpykryps «Ilocrenopas
PRIRHOCTL* HIGOPAMEHE KDY:KK2MH U DACTONOKEHH B JABYX OHEpessx
{neBasa n mpasas «TpyGui» coOTBeTcTBenHO). Ipu 9ToM SJAEMEHTH BO
00paxaeMolil IPOTATAHHOR YaCTH HOC/ACLOBATENBHOCTH DPACHOMOMEHH B
@emofk OUePeAH, a S/EMeRTH BOOGPaIKACMOM HENPOUMTANHOR uaCcTH —s

B ppapedt giepedy,
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Korna Ttakas KapTuHKa NPHAYMana, Haja0 TPOCMOTPETb CHCTEMY
npeAnHCcaHMii HMHTHpYeMOro wucmoJmutens (mcnonmurens «Ilocaeposa-
TeJbHOCTb?) H YGeAUThCHS B TOM, YTO BHIOPAHHHIA MOPANOK PE3SMEMIEHHA

‘DIIEMEHTOB NO3BOJIAST NPOHMUTHPOBATL BCe ‘ONEPAUUR C ITHM HONOJIHA -~

TeneM. B raunoMm clyyae 9TO JeACTBUTENLHO TaK. Hanpumep, mmurauna
npeanucaHRy  <BpovYeCTh -odepenHoll SJEeMEHT .NOC/EeAOBATRIBHOCTE B
{BbiX : E)» cocTouT B TOM, YTO HAAOC B3ATH JEMEHT H3 HayaJaa npasoil
ouepenH, N0GaBHTL ero B KoHel Jesofi .ouepein (T. €. B NPOYHTAHHYIO
9acTh NOCJEN0BATe/ILHOCTH), 4 TaKiKe CKONHPOBATh COCTOSIHHE 3TOroO 3Je-
MeHTa B BHXOAHOH mapamerp E.

OTMeTHM, 4YTO 4HCJO pealbHHX JeHCTBHH ¢ oOuepejsMH, -BHITIOJ-
MsfeMBX NPH HMATALWE STOFO NPEANHCAHHA, HOBEMHKO # He 3aBHCHT OT

NocaenoratensHocTe
-é———-——.

NPOYATAHHAR 4acCTh HERPOUHTAHHAR JACTH

0000 00000

KOoHEeY

Puc, 12.1

quc/ia SJMEMEHTOB B IOCAEROBATENLHOCTH WM B ouepeisax. B peanusa-
IHH TIOCHERGBATENLHOCTH STO CBONCTBO (HasoBeM €ro OTCYTCTOUEM MAC-
cosbix onepayuif) GyAeT BHUOMHEHO AJA BCeX mpeamucansf, xpoxv:e
PPeATHCEHHA «BCTATh ‘B HATAM0 NOCJEN0BATENBROCTH», KOTAA YHCHO JeH-
CTBHIl 32BHCHT OT KOJIHUECTBA 9JEMEHTOB HMHTHPYeMOH TOCHCXOBATENb-
roctu., Jlonycrama HAM HET Takad MelJeHHaf MMHTAUHA ITOro mnpels
ANCaHus, ‘BABHCHT 0T CHTYaluH, B KOTOpofi MH cofmpaeMCsl HCHOJAL30-
BaTh I10C/IE/0BATE/bHOCTD. :

Vilen uMuTauuMH OCTaAbHMX NpeANucaHhil ucmojnuTens <Ilocnengs
BaTeJBHOCTb® ACHH H3 TEKCTa PRavuSaluH. -

gcnoxsnteasb ITocrenobatenbrocts | (na Gase npyx ouepesaed)
. CII:

. 1. masarb pa6oTy

CAe/aTh NOCJEN0BaTeNbHOCTh mycTolt ’
NOC/e/10BATEIbHOCTD NIYCTa » : Baj/uér
n06aButh sneMent (BX : E) B Komen, moc/epoBaTelbHOCTH

. BCTaTh B HAYAJO NOCJ]e/0BaTeJbHOCTH

. €CTb HeNPOUHTAHHBIE 3JIeMEHTH _ : na/uer
HET HEMPOUHTARHHXK WIEMEHTOB : .::na]mr‘
. npouecTs ©UepenHof saement B (Bhix: E)

ouepe/HON HJIEMEHT MOCIICROEATCHLIOCTH 3B
NPONYCIATL OYCPEAHOA 2JCMEHT NOC/ACAOBATCABHOCTH

PR . .
SooNpoE®wN
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«-'11. Ronuuts pabory

« HACH peaaHsanuu:

. [Ilocnrenosarebuocts 6yneM xpannth B Jesod (JI0) npasofi ([10)

.+ Ouepensx. Jleaa ouepeap GyneT COOTBETCTBOBATE NDPOYHTAHHON
» 9aCTH NOC/eA0BaTeJbHOCTH, a NpaBast — HENPOUHTAHHOML

. [ocrepoBatenbrOCTD

. {—mm—— e

. MPOYNTaHHAS U4ACTh BeNPOUNTAHNAS 4acTh

o % 1 AR ANAS reEk 28
. HAYANO0 {——— KOHEl  HAYano {———e— . _ KOHeN
. JleBas ouepenn (JI0) [Tpasas ouepenp ([10)

.
« HCNO/b3yeMHEe HCIONRHTE/H:
« JIO, MO : ouepenn snementoB Tena E

xonen ommcamal § -~ ______________ -

nporpamMMa HavaTh pa6oty === JIO.uavars paGory; [10.uaqats paGory
OpOrpaMma C/leNaTh NOC/IEAOBATEJbHOCTh NYCTOR ===
JIO.caenats ouepeasr nycroit; ITO.caenats ouepenb mycrof
npOrpamMma NOCHefOBATEILHOCTE NYCTa : A3/HET ==
(JI0.ouepens nycra u [10.ovepens nyc*ra)
aporpamma No6aBATH sneMent (Bx : E) B xoneu mocnenosatessrocTn =
110. noGasnteb snemenr (Bx:E) B Komen oqepenn

nporpamma BCTATh B HAYAJO NOC/MEAOBATEJBHOCTH

. Aano : | moc/enoBaTeILHOCTD KaK-TO paclojoxeda B 2 ouepensx
- MOAYUHTH: | MOC/ENOBATENBHOCTL UEJHKOM B OpaBofl Ouepend, T. e
. JIO.ouepens nycta

« nakaV E € ouepenu 1O Bumonnars

« » J1O0.noGasuts snement (BX:E) B KoHew ouepemn
+ KOHEN nHKJA

«  yre: [10.03epens nycra

. nakaV E < ouepean JIO Bunoansate .
« . [TO.zo6asute snement (Bx:E) B Komen ouepepn
» KOHel LMHKJ2

. yt8: JIO.ouepens nycTa

KOHel  NPOFPAMMN

HApOrpaMma ecTh uenpoqmaauue SJeMeHTH : Ra/ueT ==

ro. ouepeib He mycTa
nporpamxa HeT HeNmpOYHTAHHMX 9JIeMeHTOB : fla/HeT ==

. - - HO.oxepens -nycra

12. W&ﬁuh “meusknm “HA “BA3E Bek‘répx

nporpamMma npoqec'rb ouepe;uxoﬁ saeMent B (Bux : E)
» RAAHO ~ : €CTb HENPOYHUTAHHLHE JIEMEHTH
+ BOAYUHTD: oo = :

- e ip e aa

KOHeN nporpauu )

: ‘ ;
nporpaMma’ omepem-xoﬁ S71eMeHT NOCAENOoBATENBHOCTH 32 B.
. ABHO ! €cTh HCHPOUHTAHHHE SJIEMEHTH

« NOAYIHUTH

. TIO.B3aTh s/eMeNT M3 Hauana OuepedH B (nux E)
« J10.106aBHTH SJEMEHT (BX E) B xomen ouepenn
KoHel| AporpamMMul

nporpamma Ko;mnm paﬁo-ry wmmm L
. . J10.kouunTh pa6owy. l'IO KOHTHTE pa601‘y
xom:u ncnommrem: ]--===-=_-============_=_=_¢.-=-

P
311er MH Bhepeble BCTpeyaeMcs ¢ nporpaMmaO} peannsauneu npeRs
pucanys, NPUREMAIONIEr0 H BHpafaTHBaOIMero 3Havenne. Taxoe Npegs
Nucanye spAfeTCA 0003HaueHuem 1A HEKOTOPOro T106abHOrO O6BEKTa, .
B JaHHOM Ciyuae— ofbekta <«[10,Hatano ouepeiu». OGpaTuTe BRAMA<
HHe Ha Q)opmy samucA OTBeTa B TAKHX mPOrpaMmax — BMECTO OT+
BeT:= nuueTcd OTBET====, NpHYEM CNpaBa OT 3HaKa ==== (UHTaeTCd
€9TO €CTh») MOXET CTOATb TOJBKO HEKOTOPHH IiofajpHufi 06beKT HIH
ero~odosnatleuae. Taxum obpasom, 3anuch '

Hocmoaambmm oqepenﬂoﬁ a.neuem =7

OSHa‘laeT TO )Ke camoe, 4TO K

l'IO na‘lano oqepena =17,

A oanaqaer, 49TO SJIEMEHT, HAXOZsLMiicA .B Hauale OPaBoH otlepe;ul,\
Romxed GHTh.YCTaHOBJEH B cocTosHMe 7. Anajoruvso sanach
X == x4 ﬂocaenosh're:;buocn.oqepenuoﬁ 9JIEMEHT -
CFE gt
D3HAYaeT TO Xe camoe, a0 8

= x 4 [10.5a9a10 ‘O!lepénm .

7 A. I, Kymmnperko, I, B, JleGenen
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i

Tlps HMCHO/B30BAHUE PEANH3OBAHHOrO BHIUE HCHOJRHTENA «[locsnes
JAOBATEJLHOCTb? MOXHO OTB/EUECS OT peajHsauuy W CIHTATH (BooGpa-s
®ath), 9T0 STOT HCHOAHHTSNb AeACTBHTEBHO COAEPHHT NOCHCAOBATE/b
gocTb aiementos Tuma E. IlosTophM, onHako, 9ro npu peanusauiy
STOTO HCHOJHHTENS M Ha caMoM Aelle MaHUIyaupyeM nBYMA odepe-
AsMH, JUMb WMUTUPYA COOTEeTcT8yioujue OedcTeus ¢ nocaedosarens-
HOCTHI0.

Henpepupane peaiusauuu Ha Oase BeKropa. Teneps paccMoTphM
8ajauy pea/H3AlMH PasIMUHNX CTPYKTYp (CTeK, Aek, odyepels H T. 1.)
snementTos Tuoa E Ha Gase BexTopa sJiementos Tama E. TTockosbky
UHCJIO SEMEHTOB BeKTOpa 3apasee (HKCHPOBaHO H KOHEYHO, TO HA
Gase BeKTOpa MOXHO peajH30BaTh JHWb O02paHutenfivie CTeK, NeK,
ovepear ® mp. Orpanuuensas CTPYKTypa OT/IHYaeTcda OT NOTEHUMATBHO
HEOTPAHHYEHHO!H TeM, UTO MOXNET BMECTHTh He GoJiee HEKOTOpPOro, 3a-
panee QurcMpoBamHOro 9ucaa sJiementos. [Ipm mombiTke 206aBuTh e~
MEHT CBEPX 5TOr0 Uucaa (IPH <IEPENoJHEeHHW») BO3HHKaeT CHTyauus
«oTKa3», Cucrema NpeAUHCAHHA OTPaHHYeHHOH CTPYKTYPH Kpome 0GH3-
HHX COZEPKHT TaKxKe NPEANHCAHHS

ecTh cBOOOaHOE MeCTo/HeT CBOGOAHOrO MecTa i na/met

STH -MpeAnucanus OPOBEPAIOT, SBJRETE JH YXe KOJIHYECTBO SJeMeH-
TOB CTPYKTYpH MaKCHMAJBHLM (HET cBOGOAHOTO Mecra) HJIHM elle HeP
(cBoGonHOE MECTO €CTh).

Bynem HasumBath NpocTolMy OGDBEKTH NPELONPENENEHHHX THIOB
(na/uet, camson, Z+, Z, R), a Takxe 06beKTH, NMOCTPOEHHHIE C IO+
MOIBIO cHOcoGOB KOHCTPYHPOBAHWA NEPEYHCACHHE W OTPE3OK. Bo
BCeX peanu3aumAx Ha 6ase BekTOpa mpelmojaraercs, 4ro kpome ca-
MOro BeKTOPa MOXHO HCHOJB30BATh NPOH3BOJBbEOE UHCAO 0GBEKTOS |
IpOCTHX THNOB, a TaKxe sanucedl M3 HHX. EnuiicTBednoe TpeGoBanHe
COCTOMT B TOM, STOGH KOJNHUECTBO TaKhmX OCBEKTOB HE 3aBHCEIO OT
KOJIHUecTBA 9JIeMeHTOB B BEKTOpe. '

B sroM pasiese MH H3y4nM TOJbKO OJRH METOA peaH3aluH CTPYK-
Typ Ha 6ase BEKTOpa, KOTOPHH HA3HBAETCHA Henpepuigrotl peasusayuetl.”
CyThb 95TOr0 METOAA COCTOMT B TOM, YTO JeMeHTbl CTPYKIYpbl pasme-
wanTCca 6 6eKTope <HelPepPLIBHHIM KycKoM» — padom dpyz ¢ Opyzom,
a nopROOK 9/4emeHTO08 8 CTPYKTYPpe, ‘ecan OH €CTw, onpedesserca nopad-
KoM ux caedosanus 8 eexrope.

Orpauuyensnit cTek Ha Gase BekTopa. [Ipu peasnsalsm Orpanuveds
HOTO CTeKa Ha Gase BEKTOpPa PaclOJOXKHM JeMeHTHl HMHTHPYeMOro Cre-
Ka B nauade BekTopa (puc. 12.2). B nsoBpaxennodl Ha puc. 12.2 cu-
Tyauun BooGpaxaeMHfl CTEK COLEPIKUT IWIECTD SJIEMEHTOB. Bepuuna cTeka
HAXOLHTCH B KOMMOHeHTe BeKTOpa ¢ WHAeKcoM 6, cleayiomuil 3a meit
SAEMEHT — B KoMmoHenTe BexTopa ¢ Hujekcom 5 m T. A. Jlwo cTexa

_BAXOAHTCA B KoMnonente pexTopa ¢ HhAekcom I, Tem caMblm meCTh -
L iy N N N
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SJEMEHTOB BOOGpaKaeMOro CTeKa NeHCTBHTENBHO XPaHATCAd B BEKTOPS
«HETIPEPHBAKHM KYCKOM®, 8aHHMAd 9JIeMEHTH BEKTOpa C HHJICKCAMH orl
10 6. CocTosTHHS 9/IeMEHTOB BEKTOpa C HEAeKcaMu, Gonpuumu 6, B STOT
MOMEHT HE BAXHH ==0HH HHKaK He BJHAIOT HAa HMHETAUMIO CTeKa.

[orol0I0[0[0] »

. BeKTOP anemeHToR THNA E C mHaexcod Thna 1..n -

s ot S 1 U S s . e e s S iy G . o S

Prc. 122

ECTeCTBeHHO, 9TO AJis H/MHTallﬂﬂ pa60’ru CO CTEKOM HeA0CTATOYHO
XpaHUTh COCTOAHHA 3JAEMEHTOB BEKTOpa — HYXHO 3HATH eie H qucie
afieMeAToB 8 creke. JJas XpaHeHHs 9Toro uucjaa A0CTaTOYHO o6BeKTa

mMomuocTh : 0. .0 | 9HC/IO 9JeMEHTOB B CTeKe .

Henoauntesb Orpannuesubiil cTek |#a Gase BekTopa

. CII:

« 1. pasatk pa6oTy .

s 2. CAeJaTh CTEK NYCTHM

« 3. cTek nyct ¢ na/uer
« 4. ecThb CBOGOZHOE MecCTO : na/uer
« B. meT cBoGojHOIO MecTa 1 na/uer
¢« 6. noGasuth asemedt (BXx:E) B crek

« 7. B37Thb 3/€MeHT U3 cTeka B (BHX:E)

+ 8. pepurua cTeka tE

¢ 9 yramuTp Bepimuay cTeKa

« 10. xouuntp paborty

+ KOHCTAHTH:
o Mmakcuni == 100 | Maxc.uHAEKC, T. €. YHCJIO 9JMeMEHTOB BEKTOpa

+ O0BEKIH:
. MomHocTb : 0. .MakCHHA | T. €. WHCJO SJEMEHTOB B CTCK®

« HICH peanH3anuH: .

. PacnosoxsM sneMenTH cTexa B mauale BeKTOpa, “mOBepHyB” cTek
, IAHOM K Hauany Bekropa, B cTexe U3 Tpex S/eMeHTOB, TakuM oGpa-
. SOM, BepliHMa cTeka GymeT B 3 KOMIOHEHTE BEKTOpa, clefylomni
. Sa BepuAHOfl SAEMEHT —BO 2, a AHO cTeka — B I,

» HCNOAB3YEMBHIC HCOOAHBTCAH

7 “
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++ BEKTOD : BEKTOp aaeMenToB THma E ¢ mmaekcom l..Marcuup

£y B
KOHEN OMHCAHUM | — e e oo e o e o e e e e e -

nporpaMma RauaTh paboTy == BeKTOp.HauaTh pabGOTy; MOIUIHOCTb ;==
nporpaMma cieNaTh CTEK NyCTHIM === MOIIHOCTb: == 0
OporpaMma cTek mycT : ga/meT === MomHOCTh =0
nporpaMma €cThb CBOGOJHO® MeCTO : Ja/HeT == MOIMHOCTh < MaKCHHI
nporpamMmMa HeT cBOGOAMOTO MeCTa :Aa/HET === MOUIHOCTb == MAKCHUA

nporpamma A0Gasuth sseMent (Bx:E) B cTek
s AaHO : ecThb cBOGOAHOE MECTO
. HOLY4HTb?

« MOUIHOCTBH.yBeJHYUTbL Ha 1

. BeKTOp (MOIMHOCTB):==E

KOHEH NporpaMmhl

nporpaMMa B3fATh SJeMeHT U3 cTeka B (BuX: E)
. Ra”Ho 1 CTEK He NyCT p
« NMOJYUHTH?

.. E:=Bepmuna crexa -
+ YAQJHTD BepIIMHY CTeKa
KOHEell nporpaMmu

m

nporpaMma BepiIHHA CTeKa
. AaHo : CTEK He NycT
. MONYUHTE:

. ©OTBET === BeKTOP (MOLIHOCTH)
KOHEl MPOrpaMMmbi

nporpamMMa yiaJuTe BepIIHHY CTeKa
. JaHO ! CTEK HE NycT
« HOJYYHTb:.
~
MOIHOCTh . YMEHbLWIHTh Ha 1
KOHEl, nporpaMme

nporpamMma KOHUYHTb PaboTy === BEKTOP.KOHIHTb pPaGoTy
KOHEll HCHOMHATENH | memeccmm==ccecrcmccememmc—ce====

Orpannuennas ouepenp Ha 6ase «uHEAUYecKOro» Bexropa. Clelyios
med 3ajavedl SBJASETCA peasn3anus Orpanuiessofl ouepelu Ha Gase
UMKAAIECKOTO» BEKTOPa. DTO Ha3BaHHe, anpoqu; He BIOJIHE BEPHO —»
BEKTOp 8Jechb HCNOJB3YeTCA caMblf OGBLIYHHEA, @ €/10BO <«UHMKIHYECKHI>

~
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OTHOCHTCA K ulesM peanusauuu. Jleno B ToM, 4TO eciu Kak-TO pacilo«
JIOXKUTb 3JIeMeHTH OYepeld B HeNPePHBHOM KyCKe BEKTOpa, a NOTOM
uayaThb 100aBJATH 9JeMeHTH B KOHel H 6paTh H3 Hauana, TO B HEKO-
TOPH MOMEHT BpeMeHH oOuYePelp «ynpeTca» B NpaBHil Kpafi BekToOpa

Quepeas
havano_  ___wowew

L1 2 3 4 5 &6 7 8 9 . n-1 n
. DPEKTOP dneMeHTOR THna E ¢ uHgexcoMm Twna t..n

Prc, 12.3

{puc. 12.3). B sror MOMenT ANA A0GaBJCHMA OUEPELHOTO SJeMeHTa

B KOHell ouepeiH, BooOme rosops, Balo CABHHYTb Bce 9JeMeHTH ode-
pelM BIEBO nO BEKTOPY, 9To6W cmpasa ocBoGoludsocs MecTo. Kosanue-
CTBO 3/eMeHTapHhIX onepaunu € BEKTOPOM, KOTOpHIe NPHUAETCA mpoje-
7aTh OPU CABHre, NPONOPUHOHANLHO YHCIY SJIEMEHTOB B odepei. Takax
Maccosbix (T. e. 3aBHCAINEX OT YHC/IA 9JICMEHTOB HMHTHPYEMOA CTPYK-
TYPH) JAeficTBuil MOXHO H3GeXaTh, €C/IH «CBEPHYTb BeKTOP B KOJBLO®
(puc. 12.4), T. e. cunTaTh, 9TO 3a MOCJAEJHHM SJMCMEHTOM BeKTOpa HAET
LepBifl, Torpa, «ymepumichy B npaBumfl Kpall BeKTOpa, Hafo MO KOJbILY

KoHey
7

‘ <_._. Ko
3O WO

Havano

Havano

_Puc. 124

mepeiiTH K NepBOMY 3JeMeHTYy BeKTOpa, 3aTeM KO BTOPOMY H T. .
TlockonbKy npu 3TOM SJeMEMTH OUepeAH Ha KOJble Da3MeialoTcs Hes
TUpepLBHLIM KYCKOM, TO TaKad peaJH3alHs TakxKe Ha3nBaeTcd Helpe-
poiBHoi. Takum 00pasoM, Noji CJIOBOM <«HeNPEPHBHOCIb® HAZO TeNepb
NOHMMATb HETPePHBHOCTb HA Kodbue. B NPOrpaMMHpOBAHHE HeNPepLIB-
HYI0O peaNH3allgl0 ouepelr Ha 6ase <«UHKAHYECKOro» (T. €. CBEPHYTOro
B KOJBLO) BEKTOPA 3acTO HA3HWBAIOT KoAvyessim Gydepon.

TMocmoTpuM, Kakde ellle 0GbeKTH, KPOMe BEKTOPd, HEOGXOZUMH AJaA
uUMHTaUuMH oyepead. [Ipexne Bcero Hajpo 3HATh, FAe HMEHHO B BeKTope

-(AaH, 9TO TO Xe caMoe, HA KOJble) DACHOJIOXKEHH SjieMeHTH Boobpa-

Kaemo# odepeiH, T. €. 3HATb, TA€ HAaXOAHTCA HaYaJ0 oYepedH H KyAa
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noMemats SJEMEHTH, AobaBiseMhe B Kouell. Bylem xpammTe CoOT4
BeTcTBYIOMYIO nadopManuio B 06beKTax

HavaJio, KOHEL ¢« HHAEKC lmmexcu HavaJla ¥ KOHUA O4YepelH

Bosnnkaer, npaBia, BONPOC: KAKOBH GYAYT COCTOSHHA STHX OGBEKTOB
B nycToil odepeAu? B OfHOSeMeHTHON OUepelH <«HAYanO® H <KOHEL»
COBNAJAIOT ¥ MOKa3sWBAIOT Ha EAHHCTBEHHWH 9JeMeHT OuYepeiu
{puc. 12.5,4). Ilpu B3nTum SJeMeHTa U3 HAYaNa OYePelH OODBEKT «HA«
4ano» oOnuso mpoaBuraercs Brepel, (NPOTHB YacOBOA CTpeNKH) IO
KoJbLy. EcTecTBeHHO NOSTOMY CUHTaThb, UTO B MYCTOH OYepelu «HAYaJIOP

NOKa3bBAET HA SJIEMEHT, CACAYIOIUA 3a SJEMEHTOM, Ha KOTOPHA yKas
shiBaeT «Koumell» (puc. 12.5,6). OfHaXo B TOUHO TaKOM Xe MNOJOKEHHH
00beKTH <«HayaJao» H «KOHEU» INOJIXKHN 6HTB, eCu o4epeAb 3aHUMAET
Bech BeKTOp ueaukom (puc. 12.5, 6).

Takem 06pasom, UTO6H OTIHYHTH MYCTYIO ouepelb OT NOJHOH, 06De

eKTOB <«Mavajio» M <Konen». majno, He Myapcrsya aykaso, seepem eme
OAHH OOGDBEKT

MOMmHOCTD ¢ 0. .MaKCHHA |T. € YHCJIO 3,JEMEHTOB B QUepeay

KOTOPHH 6yAeM HCHONB3OBATh JJA ONpPefeleHds NYCTOTH HJAM HENyCTO«
Th odepe/H, @ TaKXKe HAJWYHS WJIM OTCYTCTBHA CBOGOAHOrO MecTa B

TOYHOCTH TaK, KaK HCIOJb30BAaJMH OOGBEKT «MOLIHOCTL» IPH PEaH3aLHA
CTeKa.

scnonnutean Orpannuennas ouepedb |Ha Gase “UuK/MuecKoro” BekTopa
. CII:

- 1. matate paboty

» 2. cienate ouepesp mycToR

. 3. ouepeab nycra ¢ gafuer

. 4. ectb cBOGOAHOE MecTO s aa/ner

. b. HeT cBOBOAHOrO MecTa $ na/ner »
. 6

nobasuth snement (BX: E) B Kouery ouepexw,
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. 7. B39Tb SJeMEHT H3 Hauania ouepean B (BhX:E)

. 8. HaaJjo ouepenH :E

. 9. ymanuTb Bavajo ouepenn

. — clepyiomuil nuAeKc (BX :BHIEKC) $ HHJEKC
. 10. xonunts pabory

« KOHCTaHTH:
. Makcung == 100 } MaKC.HHIEKC, T. € HUHMCJO 9JIeMEHTOB BEKTOpa
« THIBE .
. uHlexc == 1..MaKcHHA
« OOBEKTHE )
. MomHocTb : 0. .Makcuuf |T. e YHCIO SNEMEHTOB B OYepend
. Haiajo, KOHel,: HHIEKC | MHJEKCH HayajJa H KOHUA OWepelH
. R L
« HiCH peaan3agum: , -
”CkjieuM” KOHIH BeKTOpa H OyleM peasH30BHIBATbL OUYEPelb Ha WO«
« JyuHBUIEMCS Koablle. DieMeHTH ouepefu OyneM XpaHHTh B KOMNO-
. HEHTax BEKTOpa ¢ HHJAEKCAMH HAYaJo..KOHen

. ncnonbayemue HCNOJHHTCIAH? '
M BeKTOP:BeKTOP 9JEMEHTOB THNA E ¢ HHAEKCOM THRA HHJIEKC
KOHel OnHCAHAN | ~— e e

nporpaMma HauaTh paboTy == ]
: BEKTOp.HayaTh paGoTy; CACNATb OYepefb MYCTOH

nporpamMma cXesaTh Ouepeip MycTOH

« NaHO :

. DOAYYMTb: OUepesb mycTa ; -

. KOHeW  i== MaKCHHJ

. Hadajo = caejiyloluit Buuekc (KomeW)
. momuocTs ;=0

KoHen NporpamMMul

mporpamMma ouepeab mycTa t na/HeT === (MouHOCcTh == 0)
mporpaMMa ecTh cBoGOAHOQ MeCTO : na/Her == (mMomuocTh < MakcHHA)
nporpaMma HeT cBOGOZHOIQ MecTa :ja/Her == (MoIBOCTD == MaKCHHA)

nporpavMma J0GaBHTbL 9SJEMEHT {ex: E)Y B Komel, oYepeid
« Haso ecTh cBoGojHOE MecTo
o MONYYUTH

. KOHel :== cleAylomuil HHjeKe (Kouew)
« BekTop (komenm):=

« MOUIHOCTH.yBeaHuHTh HA 1

KoHelw nporpaMmbl
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mporpamMma B33Th 9JEMeHT H3 Hayana oqepe;m B (Bwx:E)
. AaHO : ouepesb He nycrta :
+ HOJYUHTH:

. E:=mnavano ouepean
+ YJAJMHTh HAYaJo OYepels.
KoHen nporpaMmul

nporpaMMa HauaJo ouepepu::E
« B&HO H oqepenb He nyc1‘a -
+ MONYUHTH: :

. OTBEeT === BeXTOp (HauaJo)
KoHeln nporpaMMmul

nporpaMMa ynaJjuTh HasaJo OdepeaH
. IaHo : ouepelb He mycTa

. DOJYHHTb:

» HMavano := cjelylomufl HuIexc {Hauayo)
. MOMMHOCTb.YMEHbIHTb Ha |

KOHel{ nporpaMMH

nporpaMma creayromuil unpexc (X : W : uunekc) : unnexc

. AaHo : W:mEpexc |unpekc HeKOTOpOro siemenra BeKTopa

. MOJY4uTh: |HMHIEKC CNEAYIOmEro sjeMedTa Bekropa, Cuexyiomum sa
. | DOCKe/IRHM CUHTAETCH NEPBHI dJEMEHT

. BaiGop’

. . npu U < makcnnp => otser:=HU 4 1
« » npr W= Makcunp = oTBer := 1

. Koxell BuGopa

KOHell NporpaMMul

NPOTpaMMa KOHYHTH PafoTy == BEKTOp. KOH‘{P[Tb paboty
KOHEI HCHOJHHTEA] |=======sm=m=s=smc==z==c==sc====

3aMeTbTe, 4TO NPOrPaMMy <«CASAYIOIHI HHACKC» MOMKHO ‘3aMHCATH
KOpOve, eC/ln HCIOAB3OBATH ONepanuio mod, KOTOpas MOJy3aeT OCTATOK
OT JeNieHus NepPBOro apryMenTa Ha BTOPO:
' mporpamma cnenyxou.um HHJIEXC (nx W :mupeke): uanexe ==
(M mod maxkcunn) + 1

3AINAYM M YNPAXXHEHHA

B sagauax 1—13 tpefyeTca peannmsoBaTs oMMy CTPYKTYPY, COCTOA- -
myio u3 sjemeBToB Tuna E, ma Gase ApYyroft cTpPYKTYpH, TaKiKe €O«

croswes Hs oJdementos tapa E, Ecanm B sajave ¢urypupyer Bekrop-:
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{sanaun 8 n 9), TO 5TO BEKTOp 3JeMeHTOB Tuna E ¢ manekcom Ttuma
1 .. MakchHA, rie Makcmul =>1-— mexortopoe umesnoe 3scao. Kpome Ga-
30BOH CTPYKTYPH B PeasM3alHR paspellaeTcss HCNOJNb3OBATH JI0GOE KO-
JIHYeCTBO OOBEKTOB MPOCTHX THRNOB H 3amuced u3 HAEX.
1. IocaenosaTeapHOCTh HAa 6a3e AMHAMHYECKOTO BEKTODA.
2. ITuuamuueckuil BeKTOp Ha Gase MOC/AEAOBATEJHHOCTH,
3. Crex Ba Gase JIl-cmucka.
4, Jlex ua Gase JI2-cmacka.
5. Ouepesp Ha Gase JIl-cmucka,
6. Ouepens na Gase JI2-cmacka.
7. Maoxectso Ha Gase JIl-cnucka.
8. Bektop Ha 6a3e AMHAMHYECKOTO BEKTOpa.
9. Bekrop na 6ase n0C/eA0BATENLHOCTH.
10.. Nunauuyecknit BEKTOP Ha 6a3e , HATpyXKeHAOro MHOXKeCTBa,
“11. JIl-cnHcok ma Gase aeKa.
* 12. Ba crexa na 6ase JI2-cnucka.
13. JI2-cmucox Ha Gase JBYX CTEKOB.
VYkasaunue JIBa CTeKa — 3T0 HCHOJHHTENb CO CJHeAylOmeHd CH»
cTeMolt npeAnHCcaHRil:

- 1. BavaTh pagory
2. caenath cTek {BX : N) mycThim
3. crek ¢Bx:N) myct/cTek (Bx:N) me nycr 1 nafser
4, noGaButb siement ¢BX:E) B crex (Bx:N)
5. B3aTh sneMenT H3 cTeka (BX:N) B (BHX:E)
6. BepuuHa cTeka (BX:N)
7. yAaaute BepluHHy cTeka ¢BX:N)
8. xoHyuth paboTy

by

rfie BXoAHOR pmapaMmerp N, npunuMaomuii OZHO H3 ABYX 3HauenHil 4
WIH 2, HMET CMHC/ HOMEpa CTeKa, K KOTOPOMY OTHOCHTCA mpejpuus
caHne.

B sazauax 14—18 Hajo MpOBeCTH HEMPeDHBHYI0 Peatu3auHIo YKas
3aHHHIX HCNOJHHTeNefl ma 6ase OJHOTO BeKTOpa 3ieMeHToB THRZ E
¢ uEfeKcoM THDA 1 ., MAKCHHA, TAe MaKCHER 2= 1 — HEKOTOpOE uesoe
qyucno, KpoMe meKTopa paspelaercd HCIOJb30BATH m_ocoe ‘KOJIYECTBO
00bEKTOB NMPOCTHX THNOB H 3afllHcel Us HHX. -

14. OrpanuuesHoe MHOXECTBO SUIeMEHTOB THIA E

15. OrpaHndensnil qeK saemenToB Tna E.

16. Orpanuuenuyio f0C/eOBaTeNBHOCTE 9JeMenTo THma E.

17. Orpannuennsiii JUBRAMHYECKHil BEKTOP 9JeMEHTOB THNA E.

18. 1Ba cTeka sjaementoB Tuna E, orpannveHsble B COBOKYNHOCTH,
(Cucrema npeimdcanui ucnonsntelas «[lsa creka» IpuBefiea B YKa-
paunu K 3ajauaM 12 u 13. CioBa «orpanHieHuble B COBOKYINHOCTH®,
OSHAYaIOT, YTO OrPaHHYEHO JHIUb CYMMapHO® KOJHYECTBO 9JEMCHTOR
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B obGoux crexax. TakuMm o6pasoM, NpeANHCAHHE <«eCTb CBOGONHOE Me-
CTO» ABAASTCH OGIIMM 1JI OGOMX CTEKOB H He HMeeT NapaMerpa, yKas
SBIBAIOMIErO HOMEP CTeKa.)

19. Peanuayiite Matpuny snementoB THna E ¢ WHAEKCaMH THUIA
(1..M, 1,..N) ma Gase sexropa snemenToB Tuna E ¢ ummexcoM
THA | ., MakcHuj, rie MakcHHE == M = N,

13. Ccnnounne peannsauny ua Gase sexropa

B HenpepuBHHX peaNHsamMsAxX NpeXHAYIIEro pasieNa MM cTapa<
JHMCh H3GErath MaccOBWX ONEPamHii, B 9aCTHOCTH CTapanuch He CIBH-

raTh SMeMEHTH CTPYKTYPW B BekTope. ITOCKOMbKY, OLHAKO, HpH Hee

TIpepHBHOH pPEANH3alMH BEKTOP OJHOBPEMEHHO BHIONHAET ABE .(PYHK~
IHH — CAYKHUT XDAHWINIIEM 3NEMEHTOB HMHTHPYEMOX CTPYKTYPW H
onpegenser NOPANOK 3JMEMEHTOB 9TOH CTPYKTYPH, TO CHBHIOB MOMKHO

=\ =\ N\
Zoszpazeenen. ———(a) : :
Be
enevetros [ T a1 8 [ T 651  Tees] ]

12 3 4 5 6 ... /

ggru‘l’g'la I l 3 l l I 3 l Ioool : ;

2 3 4 s & ose

Puc. 13.1

'

H36exxath me Bcerga. LM CTPYKTYp, rie NMODHAOK SMEMEHTOB HE Bas
XeH (MHOXECTBO) HJM He MeHsiercH (CTeK, OYepesb, AeK, INOCTENOBA<
Te/bHOCTb, RHHAMHYECKH{ BEKTOP), HeNpepHBHAA peainsanns 6es Macs
COBHX onepauHi Bo3MOXHA, Ho npu HefipepusHOfi peanHsanmui, Ha-
nipumep, JIl-cnucka chasury HemaGexuH, Tak Kax B JIl-cmucox MoxHO
BCTaBHTDb SJEMEHT B CEpefHHY.

MaccoBux omepauuii MOXHO n36exarh H NPH peaNH3aUHH CIIH
CKOB, HO AJIfi STOrO HAKO OTOEAbHO XPAHUTL IACMEHTHL UMATHPYeMOR
CTPYRTYpH H ordesvno sadasato ux nopsdox. Jlna Jll-camcka, na-
npuMep, 9JMEMEHTH CNHCKAa MOXKHO NPOH3BONbHHM OGPa3oM pacnono-
MHTb B BEKTOpe ®SJieMeHToB THia E ¢ MHMaekcoM THma 1 ., MakcHHz,
a HHQOpMaNHUIO O MOPANKE SAEMEHTOB 3a1aBaTh BO BCHOMOraTENbHOM
BeKTOpE (HA30BEM €ro BEeKTOPOM CCH.A0K) SJEMEHTOB THIA 1 .. MaKcs
HHJ C HHAGKCOM Takxke THHa 1 ,, Makcuua. Hanpumep, ecim B KoMno-
HEeHTe BEKTOpa SNeMeHTOB THmA E ¢ HHAeRcOM 5 pacnojoker Kakod-To
SNeMeHT HMurspyemoro Jll-cmucka, a crenyomHMii 3a HHM SJEMEHT
CNHCKA pAacHojOXeH B KOMIIOHEHTE BEKTOpa C HHAERCOM 3, TO sra
HHPOPMANHS 3aNOMHHAETCS B BEKTODE CCHLIIOK —~- CCHIKA € HHLRK
CoM 5 ycraHasnmpaercs B cocrosinme 3 (puc. 13,1). :
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Takum 06pa3oM, OCHOBHafA MHAeA CCHJIOYHON peaNH3alHd COCTOHT
B oTienennn HHOOPMaHHH O COREPKHMOM SJIEMEHTOB HMHTHpyeModl
CTPYKTYPH (Bekrop snemedtoB THma E) oT HHpopmanuu 06 X mo-
paaxe (Bex'rop ccuok). Ccuakd manee GyaeM m3o6paxatb cwem(auu,
KaK MOKa3aHo Ha puc, 132,

povvepr | | a | 8] | 81 [ --o 1 ]

Lomnxus 1 2\;\—:/5 é ses
" Puc. 13.2

EcrecTBeHHO, 9T0 ANA paGOTH €O CMHCKOM ORHHX TOJBKO CCHUJIOK
MeXAy SNeMEHTaMH HeAOCTaTOYHO — HAfO SHATh, HaNlpHMep, rae pac-
NOJOXKeH NEepPBHf SAEMEHT CNHCKA, ‘H OTIHYATh NOCACHHANR SJEMEHT OT
BceX OCTalbHHX (Belb 8a HHUM yXKe HHMKAKHX sjemeHTos Her). s
STHX HeNel MOXHO OHNO OH BBeCTH pgBa raobalbHHX OGbeKTa THNA

Bocn-guaem%

CIMEaKs

BeKrops { 1
Lounrne

Puc. 13.3

HHLEKC, KOTOpHE COfepkanH OH HHAGKCH Havana B KOHIA CIHCKa,
‘Mu, ogmHako, ®TOro Aedath He OyAeM, a CHOBA BOCNOJb3yeMCs IpHes
MOM «CBOPAaYHBAHHS B KOJbLO» — €CBEPUEMP CMUCOK, BBEASA CHELHAMbe -
B BooOpaxkaeMHA SfeMeHT Hu4, KOTOPHE Bcerna GyneM pacnonarath
B KOMIOHeHTe BekTopa ¢ mHjekcom, 1 (puc. 13.3).

3amerbTe, YTO Temepb CCHUIKH MEXJY 3JeMeHTaAMH CIHCKa
f(BK.nfoqaa HAI) 06pasyioT KOJAbUO, HauHHatowleecs ¢ 1. Takum o6pa~
80M, CCH/IKA € HHIEKCOM | TOKa3bBaeT HA MePBLl 3JMEMEHT CNHCKa,
a ecam ouepefHAs CCHUIKAa paBHA 1, TO COOTBETCTBYIOLMRA BJieMEHT
ABASieTCS B CHHCKe mocaenuuM, [IycToMy CIHCKY COOTBETCTBYeT CHTYya-
IHS, KOTIa B KOJbIE HHKaKHX SJEMEHTOB, KpOMe HUJ, HET, T. €, CChLIKa

. # uagekcoM | paBHa 1 (nokasWBaer «Ha cea»),
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Vkasarenn B CHHCKe pacroJaraercs MEXNY 3JEMEHTaMH, - I03TOMY
peanusyeM ero B Buie o6bexTa S .
yKasateab : 3anuck (@0, @3a: Hulekc), .

rpe Moje <«@IO0» CONCPXKHT HHIEKC sjJeMeHTa A0 yKasartend, a MNole
«@3a» — HHIEKC SJeMeHTa 3a yKasateseM *), Ilonoxenuio ykasarens
B MagYajae CmucKa, TakhM obpasoM, coorsercTByer ciaydad, Korpa mnoae
«@n0» paBHO | (yKasHBaer ma HHJ), a MOJOXKEHHIO B KOHIE -— Korja
1 paBHO none «@sax.

Tenepp CHHCOK TNPOMMHTHPOBaM moJNHOCTbio. HescuwmM ocrancs
TONBKO BONPOC: KAK OUPENensATh HaJHUHE HJIH OTCYTCTBHe CBOGORHOrO
Mecta W KaK HaxofHTb CBOGONHHIA SJCMEHT BEKTOPAa MNMPH HMHTAUHH
HoGaBaeHus saeMenTa K cnMcky? UroGW He ranaTh, KaKMe SMeMEHTH
BeKTOpa CBOGONHH, a KaKHe 3aHATHI SJeMEHTAaMH CIHCKA, TPHMEM pes«
uIeHue, 9YT0. CBOGOINHHE SJEeMeHTH BeKTOpa TaKKe OGynyT COeRHHEHH
B- KOJIbIIO, HAYHHAIONIEECH CO CAYKEOHOTo SJeMeHTa «HHA CBOGogHOro
MeCTa» — KOMNOHEHTH BeKTopa ¢ uuiekcoM 2 (puc. 13.4). '

ﬁexTop: ens .gg’.'nl A I B l I B I cee ] I
Puc. 13.4

3aMeTHM, 9TO, TMOCKOJIbLKY 3JeMEeHTH ¢ uHiaekcamMu 1 u 2 Temeps
HrpaioT CAyXeGHyI0 poib, B HHX HHKOTAa He TUonafer HHKakKod ase-
'MEHT HMMHTHPYeMO@t CTPYKTYpW. CJ/efl0BaTeNbHO, BEKTOP SIEMCHTOB
tena E, npeauasvadeHHH A/ XpaHEHHS OSJEMEHTOB CIOHCKa, MOXer
BMeTh MHIEKC B JHManasoHe He 1 ., MakCHHA, a 3 .. MaKCHHI.

C wMareMaTHYecKO#i TOUKH 3peHHA KaXKJoe COCTofHHE BeKTopa
CCHUIOK OlpejeasieT HeKoTopoe oToGpakenHe f MHOXKeCTBA HHEEKCOB
B ce6s — MHAEKCY | CTaBHTCA B COOTBETCTBHE 3HAUeHHe SJNEMEHTA BEKs
fopa cchnoK ¢ HHAeKcoM i, [IpHHATHeE HaMH PpemeHHH 03HAYaloT, 4T0
B Kaxnoifi MOMEeHT BpeMeHn orobpaxenne f B3aHMHO oxHO3HAYHO H
HMEeT DOBHO JiBe NEPHOJHUECKHE TPAcKTODHH <CIHCOK» M «CBOGORHOE
#ecToy. STH TPAEKTOPHH HMEIOT BHI

“mma, f(mna), f(f (), (3 (E(am))), .o 1, Faumn), .y

~ *) CumBon @ (oduumannHoe naspanme — cat» KOMMEPYeCKoe, OGLIUHO PO«
"B3HOCHTCH «6isMGa») cudraerci Takod e Oyxsoll, xak a, b, ¢ 1 Ap. Mm
.GyAeM HAWMHATL C 3TOr0 CHMBOJMA HMeHa OGbLEKTOB-CCLUIOK, T. €. eclMH HMA
O6beKTa HauMHAeTCA G @, TO COCTOAHMEM OOGbLEKTa FABAAETCH HHAEKC KaKoro-Ta
SAeMeHTa BeKTQpa, |, :
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HEe nepeceKkaloTcs, NOKPHIBAIOT BCe MHOXKECTBO HHIAEKCOB H HAYHHAIOTCHA
¢ 1 (uun coucka) u 2 (HEA cBOGOZHOro Mecra).

(Tpaexropueil orobpaxennsa f:X->X, nasunaomefict ¢ TOIKH 4, MH HasHBaeM
MHOXECTBO TeX TOHYEK XEX, KOTOphle MOXHO NOJAYYHTb H3 a, MHOIOKpPAaTHo NPH=-
Mensa f, T e. {xsX:IneZ+:x=iM(a)}. rze °(@@)=a, f!(a)=i(a) 2(a) =
= f(f(a)), vue, M (a)e=f(f (... F(a)...)) (m pas), TpaekTopua masusaerc nepuoduyes
cxof, ecnn cymectsyer n>>0 TaKoe, uTo i (a)==a,)

TaruM o6pasoM, 4TOGH ONMpefcAHTb, €CTh JIH B BeKTOpe CBOGORHOE
MECTO, Hajgo TOCMOTPeTb 3HAUeHAe CCHUIKH ¢ uHaekcoM 2. Ecam sto
3HaYeHHe paBHO 2 (T. e. TPAeKTOPHA «cBOOOJHOE MECTO® HE COXEPIKHT
3JIEMEHTOB, OTIMYHEIX OT HHA CBOGORHOTO Mecra), TO CBOGOXHOrO Me-
cra Her. B nmporuBHOM cayuae TO 3HaueHHe yKashiBaeT Ha CBOGOAHHIN

CBOSOAHOD
Mecrvo

oTaensHan
BYCMHKa

CNHCOK

Pue. 13.5

S/eMEHT BEKTOPA, B KOTOPHA MOXHO NOMECTHTb HOBHWH SJEMEHT CIH+
CKa TpM HMMHUTaluM ero NoGaBJieHHA. 3aMeTbTe, 9T0 B NOCJIELHEM CJHY-«
Yae HAfO HCKIOUNTh HHAEKC CBOGOJHOrO ajleMeHTa BEKTOpa M3 Tpaek-
TOPHH <«CBOGOJNHOE MECTO» M BKJIIOUHTB 3TOT HHIEGKC B TPAaeKTOPHIO
«coucok». HaoGopor, npM HMHTaUHM yAajeHHs 3JIEMEHTa H3 CIHCKA
HeoOGX0AMMO HCKJIIOUHTb HHIEKC STOr0 3JeMEeHTa H3 TDPAeKTODHH «CNH-
COK» M BKJIOYHTb €r0 B TPAEGKTOPHIO «CBOGOLHOE MECTO». )
Bxiouende (MM HCKJIIOUCHHWE) HHAEKCA B TY HJIH MHYIO TPAECKTOPHIO
03Ha4YaeT <«CTHpAHHE» KAaKOro-TO KOJIMYEeCTBA CTApPHX H «PHCOBAHHES
KaKOro-To KOJH4ECTBA HOBHX CTpeJOK. B mporpaMme crpenkaM coOT-
BETCTBYIOT CCHUIKH (T. €. SJAEMEHTH BEKTOpa CCHJIOK). «PucoBanmne»
HOBOM CTPEJKH O3HauaeT M3MEHEHHEe COCTOSHHA COOTBETCTBYIOWIEH CCHUI+
KH ¥ aBTOMAaTHUECKOE «CTHpaHHe» CTapoil CTPENAKH ¢ TeM XKe HajaloM,
byneM DpeacTasiasTh 9JAeMEHTH BeKTOpa GYCHHKAMH, 8 CTPEJKA ——
BepeBouraMu. Torza Bechb BeKTOp pacmajeTcs Ha JBe Lenodkn Gyc
(13 91eMeHTOB MMHTHPYEMOro CHHCKa M CBOGONHOrO MeCTa COOTBET+
.ctBenno). IlepeGpoc GycHMHKH H3 CBOGOJRHOTO MeCTa B CNHCOK O3Has
_ 9aer, uro Hago
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a) B3fTb KaKyio-HHGYNb GYCHHKY H3 CBOGOJHOrO MecTa, T. €. pas-
pe3aTb BEPEBOUYKH COpaBa H CJeBa OT OGYCHHKM M CBH3aTh HX MEXIY
coboit. Ilocne storo y mac Gyxyr nBe uenoukm Oyc M onHa GyCHHKA
«caMma mo ceGe» (puc. 13.5);

6) pa3pesaTh BEpEBOMKY B TOM MeCTe CIHCKA, KyAa HYXKHO BCTaB-
JATH HOBYIO OYCHHKY, H CBSI3aTh MOJYYHBHIHeCH KOHUW C GYCHHKOI
(puc. 13.6). Paspe3anHe BepeBOYeK (HJIH, 9TO 4TO XK€ CaMoe, CTHpaHHE
CTPenok) He Goslee YeM aHaJOTHS — Ha NPOrpaMMHOM yPOBHE BEPEBOUKY),

CHOBOAHD
NECTQA b

Pue. 13.6

HeJb3sl paspesaTh, He CBA3aB ee OJHOBPEMEHHO € KaKO#-TO Ipyrofi.
CasstiBanHe Xe BepeBOYeK, T. €. YCTaHOBKY CCHUIKH ¢ HHmekcom M1
B cocrosiume K2, Mb BHIENHM B OTAGTbHYIO NPOrPaMMy

cBazarh Bx: U1, U2 : unnerc)

KpoMe Toro, BHIeNMM B OTAENbHHE NpOTPAMMH BCE HReHCTBHSA, CBA~
saHynHe ¢ Tpaekropuedi «cBoGoxHoe Mecros, ITonydenme (saxsar) G6ys
CHHKH H3 cBOGOJHOro Mecra, T. €. JeHCTBHA NYHKTa a) Bulle, GyHeM
BHTOMHATE € MOMOIIBIO IPOTPaMMBbL

saxBaTHTb MecTo {(BHX:H :uuneke)

tae M -=9T0 pugexc «GycHHKH» B BeKTope, a o6paTHoe NeHCTBHE —
BKJIOUeHHO QOTAeNbHO BHCAmEH» OYyCHHKH B CBOGOJAHO® MECTO -~-C II0-
MOIlbi0 TPOrpaMMH

ocBoGogurb Mecro (BX: Y : unnekc)
nenoanurent Orpammuennnit JI1 cuucok |Ha 6Gase BexkTopa
, CII: :
+ L. Bauath paboty

» 2. coenaTh CHHCOK HYCTHIM

» 3. cOHCOR mycT t nafuer
« 4. ectp cBOGONHOE MECTO t ga/uer
. 5. Her cBoGogHOro MecTa 1 na/uer
+ 6. ycTaHOBHTb yKazaTelb B HA9aN0 CHIHCKA

« 7. ykasaTenb B koHue coucka t na/uer
» 8. UepeABHHYTh yKasaTenb CIHCKA BIepex

+ 9. AoGaButh sneMent (Bx1E) 3a ykasaTeneM COHCKE.
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+ 10. B3ATb 9iEMEHT CUHCKA 3a yKasaTeleM B (Buix : E}
. 11. sseMenT comcka 3a yKasaTeleM $:E
. 12, yAanuTh SJeMEHT CIHCKa 3a yKasaTeleM

. — cBasats (Bx :H1,H12: ungekc)
. — s3axBaTuTb MecTo (BHIX :Y :HHNEKC)
. — oceo6oauTh MecTO {BX :M :HHEKC)

. 13. xonauts paboty

. KOHCTaHTH:
. Makcuapy == 100 |uncn0 sMeMeHTOB B BEKTOPE

. THIH:
. HHAEKC == 1, .MaKCHHL,

. 06BeKTH:
. YyKasate.p :3anuch(@n0,@3a : HHLEKC)

. ECOIOJb3yeMHe HCHOJHHTENM:

. nndopmaius : BekTop SaeMentoB Tuuna E ¢ mupexcom 3..Maxennm
. @cieaylomui : BEKTOP SJNEMEHTOB THNE HHIEKC

. ¢ MHAEKCOM THNA HHIEKC

. 0603HageHUA:
o MHJ CIHCKA ==1
HHJ cBoGonHoro Mecta ==2

» fiI€H peaNu3anuH;
o Kaxnoe cocrosimne BekTOpa onpenenser otoGpaxenue f
o ("@cnenyomuit’”’) MHOXKECTBA MHIEKCOB B cebs:

. f: 1 - @caenyomuii(M)

. Ms peasmsyeM CHHCOK TaK, 9TO B KaXAHA MOMEHT BpeMEHH OTO<
. Gpaxenpe f B3aMMHO OJHOBHAYHO H MMEET PaBHO JBE NEPHOJHYECKHE
. TpaekTopuH ,cuucok” u “cBoGojHoe MecTo”. ITH TpPaeKTOPHH
« HMEIOT BHAL .

o eeonnn, §(umn), T(E mnay), £ E @), .., 801,00,

. He TepeceKaloTCsi, NOKPHBAIOT BCe MHOMXKECTBO HHJAEKCOB H Haums
. Halores ¢ 1 (umn cnucka) ¥ 2 (Hun CBOGOJHOrO MeCTa)

xoﬂe“ Onﬂcaﬂﬂﬁ 1—=-=———-——mgnn-—u——q=-—---.-—“-..=-———--.-.
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nporpamMma HauaTb paboty

» NaHo # MakcuHj > 2
« DOXYIHTh: | TPACKTOPHUS “CHHCOK” == HUJ CIHCKA ]
. | TpaerTOpus “cBOGOAHOE MecTo” ==

HUJ CB. MeCTa, 3, 4, ..., MAKCHHL

« Hudopmanusa.naszars pabory
. @cnenyxomuﬁ.ﬂaqa'rb pa6ory

. CBfi3aTh {HuJ cuMCKa, HRMJI CMHCKA) ]'rpaemopm «CIIHCOK®
o YKa3saTeab := (HUJ CUHCKA, MHJ CNHCKA)

+ WHMKX VY U & uun CBOGOJHOrO0 MecTa..MaKcHHA—] Buuonﬂmb
o .« cBa3ats (MU,U+1)

o KOHey HHKJAA

+ CBS3aTb (MAaKCHHR, HUJ CBOGOZHOTO MECTa)

KOHEI[ NpOorpaMMm

NPOTPAMMa CHENATh CHHCOK MYCTHM
. A@HO : \ -
» HONY9HTh: CIHHCOK NYCT

o YCTaHOBHUTb yKasaTelnb B HAuano CIIHCKA

. UIHMKJA MOKa CNHCOK HE TYCT BHIIOJHATH

e o+ YHATHMTb SAEMEHT CMHCKA 33 yKasaTeneM
KOHel UMKJa

‘KOHEel NPOorpaMmu

BpPOrpaMMa CIHCOX NMYCT: na/Her ==
(@cnenyomui(nna coucka)==HAA CIHCKA)

mporpaMma ectb cBOGOLHOE MECTo: ga/dHer ==

(@cnenyomui(nun cBOGORHOTO MecTa) ¥% HHA CBOGOZHOTO MecTa)
WPOrpaMma Her CBOGOZHOrO MecTa: fa/Her ==

(@caenyomui(Hua cBOGOLHOTO MeCTa) == HUJ CBOGOZHOTO MecTa)
JIporpamMma ycTamoBHTb yKasaTelb B HA4Yaj0 CHHCKA ==

yKasaresbp 1= (HHJI ClHCKa, @caexyomui{nua cnncxa))
nporpaMMa yKasarenb B KOHIIE CIIHCKA:Haa/Her ==
.(yrasartenn., @sa==HHJ CIHCKa)

mPOTrpaMMa MepeJBHHYTb YKA3aTeNb CHHCKA Bhepej,
. nano : yKasaTenb HE B KOHIE CIUCKA

» HOJNyuHTD:

o YKasaTesab.@No := yKasaTeJb.@3a

» ' YKasarTenhb.@sa :== @caenyomuii(yrasarens. @sa)
KOHEI[ nPOrpaMmul
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nporpamma no6asuTh siement (Bx:E) sa yxaaa'reneu CIIHCKa
« HaHo ! ecTb CBOGOALHOE MECTO
« DOJY9YHTD:

. 8axBaTHTb MecCTo (BMX: I/I) | u3 Tpaekropur “cBoGoxHoe MecTo”

. cBusarb (yKasaTenb.@no, H) | noGaBuTs aneMent ¢ HHICKCOM 41
. csssatb (M, ykasarenn.@3a). |[B TpaekTopHIO “CIHEOK”,

. YKasarenn.®3a:=HU | ycTranoBHTB yKasaTesb

. undopmanua(H):=E | pasmecTuTh HHPOPMALHUIO

XOHel IPOrpaMMm

NporpaMMa B3sATh sMEMeHT CNHMCKa 3a yKasarteneM B (Bux : E)
. aH0 @ yKasarenb He B KOHIE CIHCKa
« DONYIHTD;

. E :=sjeMeHT CIHCKa 8a yKasaTejeM
« YIaNHTb SJEMEHT CIHCKA 3a yKasaTeleM
KoHeln NPOrpaMMm '

NpoTpaMMa SJeMedT clucKa 3a ykasatenem ::E
« AaHO ! yKasaTelb He B KOHIle CHHCKa ’
« MOAY9IHTB: .

. ~
. orBeT == mudopmanus(ykasareas.@3a)
KoHel ApOrpaMmm

HPOrpAMMa YNAJHTh 3JAEMEHT COHCKA 32 yKasaTesaem
« A2HO : yKasaTenb He B KOHIE CIHCKA
« MONYYHTh:

o U :=ykasaTean.@sa | ynaants saeMeHuT Bex-
+ YKasarenb.@3a: :x= @caenyomui(H) | Topa 3a yxaaa'reneM H3
. CB73aTh (yKasaTtesb.@R0,ykasateas.@3a) |TpaeKTODHH ”cnucok”

. 0cBoGoaHTB MecTo (BX:H) |mOGaBHTB ero B cBoGOXHOE MECTO
KOHel IporpaMmul

nporpamma cBasath (Bx:HI1,M2:unnexc) == @caenyowufi(Hl) 1=

nporpamMma 3axBaTuTh Mecto (BHIX : Y :HHIeKC)
« OaHo : ecTb cBOGORHOE MeCTO
« MOJYYHUTH:

« H:=@cnexyomufi(uun cBobonuoro Mecra)
» cCBssaTh (Hua cBoGOgMOro Mecta, @caeaymwouni(H))
KOHEN MPOrpaMMul
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nporpamMma OCBOGOAHTH MecTo (BX : H : HHpekc)
. AaHo t
« DOMY9HTD?

« cBs3aTh (M, @crenywmuii(ana cBoGoNHOrO MecTa))
« cBs3aTh (HuA cBoGoxHoro Mecra, H)
KOHeN IPOrpaMmul

nporpaMMa KOHYHTH pabory ==
HHOPMAIIHA . KOHIUTh paGoTy; @cnenyiomull, KOHIuTY

. patory
KOHell HCNOJRUTENAA I----=---__------u-_------==—-ﬂl

N

SAIAYH U YIPAXXHEHUS

1. KakoBo MaKcuMajabHoe UYHCJIO 3/1eMEeHTOB JIl-coMmcka B TOpHBe«
ACHHOH BHIIE peajHsaluu? -

2, Ilycrs mawo, 4To yKasartenb HaXORUTCA B KOHUe crucka. Peaan<
syfiTe NPH STOM YCIOBHH NPOTPAMMY «CAE€NaTh CHHCOK MyCTHIM» TaK,
9T00W YHCJO JJEMEHTADHHX ONeépalHii ¢ BeKTOpOM He 3aBHCeNO HH
OT 9HC/Ia 3JEMEHTOB CNMHCKa, HH OT UHC/AA 3JMeMeHTOB BekTopa (T. €
Be MoJAb3YfACh HH IHKJIAMH, HH peKypcHeit),

3, Monu¢umupyhre peannsaumio JIl-coHcKa TaK, 9T06H MOMYYATH
peanHsanmio orpaHAdeHHOro JI2-cnucka.

YrxasaHnue. BBeaure eme ORMH BEKTOp CCHIOK «@npeubmymnﬁ»‘
u peanusyite JI2-CMHACOK TaK, YTOGH OTOGPaKeHHA «@CACAYOMLHUI» H
«@npeAHAymHAA» Ounu B3auMHO oGpaTHH. Ilocrapaiitech, uTo6H mpH
peanusanus JI2-cnmucka Kak MOxkHO Gosbuiee wucxo mporpaMu Jl1-cmme
cka ocranocs Ges maMenenuil,

4. B paMkax peammsanuu JI2-cnmucKa (3afgava 3) peanusyiiTe mpos
TpaMMy «CAeJaTb CIHCOK NMyCTHM®» TaK, 4ToGbnl 9HCIo OmepauHil Ouuio
KOHCTaHTOM, T, €. He MOJABL3YACL HH UHKIAMH, HH PeRypcHe.

B sapavax 5—8 ykasaHHHe B 3ajade CTPYKTYpH TpeGyerca peanus
80BaTh CCHUIOYHHIM 06pa3oM Ha Gase OJHOrO BEKTOpPAa 3/MEMEHTOB THIA
E u onnoro mnm aByX BekTopoB cchiiok. CroBa «orpaHHYeHHEE B CO+
BOKYIIHOCTH» O03HAYal0T, 9TO 3TH CTPYKTYPH HMeIOT ofuHe aJas Bcex
HHX UOpeANHCAaMHs <«HAYaThb paGOTY»/«KOHYHTB pPaGOTy® M <eCTb CBG«
GopHoe Mectos/«uer cBoGonmoro Mecta». EcaM Hajo peamusopaTs wes
CKOMbKO ONHOHMEHHEX CTPYKTYp (TpH creka, 133 creka, 100 MmHo-
XKeCTB), TO STO 3HAUMT, UTO BO BCEX NPEAUUCAHHAX KPOME «E€CThb CBO
~ Gopmoe MecTo»/«HeT CBOGOJHOTO MeCTa» M «HAUATb PabOTy»/«KOHYHTD
PaGoTys ecTh elle OAMH NAPaMETP — HOMEp CTPYKTYPH (aHAJOTHUHO
Baxaue 13 npepwinymero pasgena). Kpome Bekropa snementos Tuna E
¥ ORHOTO HNH NBYX BEKTOPOB CCHIOK, KAaK OOHYHO, MOXHO HCIOJAB3Os
Moboe. KOJIHUECTBO OCBEKTOB NPOCTHIX THMOB M 3alHCell 43 HHX,,

< 14 TPYICHIOCOBA PEAJH3ALMHY MHOXECTBA o1

5. Tpu CTeka, OrpaHHUYEHHHE B COBOKYNHOCTH.

6. 133 creka, orpaHHYeHHHEe B COBOKYMHOCTH.

7. Crex, ouepeab #u JI2-CNHCOK, orpanHyeHHHe B COBOKYNMHOCTH,

8. 100 mMuoxkecTs, orpaHHIeHHHEe B COBOKYNHOCTH.

Vkasanne, O6benuHNTe 3JEMEHTH OTAEAbHHX CTPYKTYp B -OTY
AeNbHHE TPAGKTODHH, a OCTABUIMECS SIEMEHTH — B TPaeKTOPHIO «CBO-
Gopnoe Mecros. J[PyrMMH CJOBaMH, LS peaH3alHH n CTPYKTYp HC~
moan3yfiTe T-f1 TpaekTopHM (HampuMep, B 3ajave 6 wuncnoab3yiTe
134 Tpaekropun, a B 3ajaue 8 — 101 TPaeKTOPHIO),

14. Tpu cnocoGa peann3auHH MHOMECTBA Ha Gase BeKTOpa.
TNMocaenoBaTeabHul noMCK, GHuapHEIA MOMCK, XelIHpOBaHHe

Henpepwsas peanusauun. Tocaeposatesputii monck. OcnoBHAR
Hiea HempepwBHOM pealH3allfiH, Kak MH 3HAEM, COCTOHT B TOM, WTOGH
XpauHTh 7eMenTH HMHTHpYeMoX CTPYKTYPH B BEKTODE EIMHBIM CJHT:
HHM KYCKOM, a IJA 3aJaHds MOpPALKA S/AEMEHTOB CTPYKTYPH HCHOMb<
30BaTh MOPALOK MX pacmoioxeHus B Bekrope. Jlns MHOXeCTBZ MO-
PANOK DAEMENTOB He CYIIECTBEH, H OCTAeTCA JHIb PACIONOKHTD 3Jies
MEHTH MHOXECTBa B BEKTODE HelpephiBHHM KYCKOM, HANPDHMED <UpH-
JaB» MX K HAYaJdy BeKTOpa (AHAJOIHYHO DACHMONONKEHHIO SIEMEHTOB
creka B pasf. 12). Ilpasyo rpanany 9TOTO HempepuBHOro KycKa (T. €
UHC/IO SAEMEHTOB MHOMECTBa) Jerko 3ajaTh C MOMOIIbio 06hexTa

MOIHOCTD ¢ 0. . MaKCHH],

Onpejencuic NPUHAAMEKHOCTH 3JEMEHTA MHOMXKECTBY CBORHTCA K
IIPOCMOTPY HAYANbHOrO KYCKa BEKTOpA — MPOCMOTPY SJEMEHTOB C MH<
nekcamu oT 1 mo MOIHOCTb, IIpH HMMTaIMHM yRAJNeHHS 3MEMEHTa H3
MHOMKECTBA HYKHO TIpPEXKIE BCEro BLIACHHTb, €CTh JH yAaXfeMuiH one-
MeHT B MHOXECTBe, H €CAH ecTb, TO B KaKOM 3/ieMeHTe BeKTopa OH
pacnonoxen. HpyruMs ciaopamu, mepeld yAanenneM NPHHALNEXAMErO
MHOJKECTBY 2JEMEHTa HYXKHO CHavana OUPEeeNHTb HHIEKC COOTBET-
CTByIOLIEro 3/MEMeHTa BeKTopa, Mu OyaeM aro Aerath € IHOMOIUBIO
nporpaMmul : '

HekaTh (BX:e, BHX : HAallii: Aa/HeT, BHX :H :HHJIEKC)

Kpoué TOrO, Hajo MO3a6OTHTbCA, YTOOH NpH YRANEHHH BJIEMEHTa
M3 CepeMHH OCTAaBIIHECH BJEMEHTH MHOXECTBA MO-MPEXHEMY JiexKaad
CIHTHHM KyCKOM, ECTeCTBEHHHM KaXeTCH pellleHHe NEPeMeCTHTh BCe
SMEMEHTH MHOXECTBa, JieXKallHe NMpaBee yRansieMOro, Ha OAHH 3JECMEHT
BJeBO N0 BeKTOPy. JTa Omepalfsl, OXHAKO, ABAAETCA MaccoBoi (UHCVIO
BHIOJHACMHX NPH 3TOM SJEMEHTapHWX REACTBHA ¢ BEKTOPOM 3apaHee
HeH3BeCTHO — OHO SABHCHT OT 9YHCHa NepeMelllaeMuX 3aementos). Ilo-
STOMY NOCTYMHM MO-ADYTOMY — BO3bMeM MOCHeAHHA (caMHR npaBui
B BEKTOpE) SJeMEHT MHOXeCTBA H IeDEMecTHM ero B 06pasoBaBilyiocd
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«JIBIDKY>». 3aMETI>Te, 9TO TaKoe pelllegHe BO3MOXHO TOJIBKO MOTOMY,
49TO NMOPANOK 2JICMEHTOB MHOXKECTBA B BEKTOpE HE BaXKeH,

ucnosnnarens OrpanHdenHoe MHOXKECTBO |HA 6ase BeKTopa
CII:
.

. L Bauare paGory

« 2. cnenarb MHOXECTBO MYCTHM

» 3. MHOXECTBO MyCTO ‘ t pa/der

+ 4. ecTb cBOGONHOE MeCTO T pa/der
HeT cBOGOXHOTO MecTa tpa/uer

sneMeHT (BX:e:E) nmpuuanseXAT MHOXKecTBY I ja/dHer
R06aBuTb sneMerT {(Bx:e:E) B MHOXECTBO

yaammTb saemeHT (BX:e:E) ns muoxectna

B3fiITb KaKOi#i HHGYIb sjeMeHT MHOXKecTBa B (BHX:e:E)
. HCKaTh (BX:e:E, BHX:HamJu : ga/uer, BHX:H : HHIEKC)
KOHUHTBb paboTy

.

.
© 0N DO N

h

.
—
e

+ KORCT2HTH:
« Makcuug == 100

« TMIH: .
HHAEKC == |, . MarcHH,

06beKTH:

MomHOCTh : 0. . MaKCHHA | 9uC/I0 SJEMenToB MHOXECTBA

. . B . ’ v

HAEN peajH3aiHH:

. Muoxecrso xpasures “mpuKaThM? K Havany BeKTOpa, T. €. B SJe-
« MEHTaxX BeKTOpa ¢ HuugekcaMu l..MowmHoctb. IlpH ymanemnn sie-
+ MeHTa B NMONYYHBILIyioCA KHPKY NepeCcTaBASETCS SJAEMEHT, 3aHUMAaB-
. MU MECTO C HUAEKCOM MOILHOCTD

« HCMOJNb3yEeMblEe HCMOJHMTENHU:
+ BeKTOp ! BEKTOp 9JeMEHTOB THOa E ¢ HHJIEKCOM TMMa HHAEKC

KOHEel OMMCaHyf | ———=———=~—= e e

nporpamMmMa HauaTh paGoTy == BEKTOp.HadaTb paGOTy; MOIHOCTD :== 0
nporpamMMa CAeNarb MHOMKECTBO NMYCTHIM == MomHocTh :=0
nporpaMMa MHOXeCTBO IYCTO : pa/uer == (MOmHOCTb == 0)
AOpOrpaMMa ecTb cBoGOJHOEe MeCTO : pja/HeT == (MOMIMOCTbH<MAaKCHHJ)
nporpaMma Her cBoGofHOro MecTa $ jga/Her == (MOIIHOCTb==MAaKCHHJ)

nporpamMMa sJaeMeHt (Bx:e:E) nmpunajpsexur MHOMXKeCTBY : Aa/HeT
AaHo .
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« NONY9IUTH:

. HCKaTb {BX:@e, BHX:OTBeT,H)
KOHel OpOrpaMMsl

nporpaMMa no6aBHTb sieMedT (Bx:e:E) B MHOXeCTBO
. AaHO - : €cTb CBOGOJHOE MECTo '
. MONYYHTH:

. HCKaTb (BX:e, BHIX :HAUJH, H)

. €CHH He HAULIM TO .

« + MONHUOCTH.yBeNW4NTh Ha 1
« « BERTOp(MOMmHOCTD) :== €

.. KOHEIN eCaH '
KOHEll IpOrpaMMmyl

nporpaMma ynaiuTb siement (Bx:e!E) U3 MHOXecTBa
« AaHO :

. TOJNYYATH:

.

« HekaTh (BX :e, BHIX S HallvH, H)

. €CIH HAULM TO

. . Bekrtop(#) = Bexrop(MOWHOCTE) S
+ + MOIHOCTH.yMEHbMHATH Ra 1 '
. KOHEl eCJH - ‘
KoHel, NporpaMMul

v

nporpamMma BasTb Kakoil uuGyAb SJeMeHT MHOXKeCTBa B (eux:e:E)
. BaHo : MHOMKeCTBO He IHyCTO

« HOJY9YHTD:

.

« ©:== BeKTOp(MOILHOCTD)

« MOULIHOCTh.yMEHbWHATb Ha 1

KOHEl| npOrpaMmn

nporpamma Hekath (BX;e:E, Bux:wuamuu: ga/uer, BBIX § H : HHAEKC)
« JaHo : :
« MOJNYYHATH:

« nuKa V 1 & 1..MouuoeTs NMOKA BeKTOP(H) 5= € BHOOIHATH
« . HAYEro He AeNarth

« KOHel HHKAa

. Hamuy := (4 ¥ Heoup)

KOHel TporpaMMat

OporpaMma KOMYHTb paGOTy ™= BeKTOP.KOHUHTb paboTy
MOHE HCOONHHTENSl | === ===~ m—m~mmm—mmem——————————
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nporpaMma K06aBHTb SAeMenT (8x:e:E) B MHOXKecTBO
. jaHo ! ecTh CBOGONHOE MECTO

. HOAYIHTD: : -

. HCKaTb (BX:e, BHX :HAULIH, He)

. €CHIH He HAWJH TO .

« . 0OHKA V ¥ & He..MOLIHOCTD penepc BHROMHATE
- .« _« Berrop(u - 1) := BerTOp(H) :

. . KOHen mukJia

+is . MOUIMOCTD.yBENHYHTH Ha 1

¢ . BegTOp(He) i=e _ . .

. KOHem ecam .- ‘ o

KOHER mporpaMmut

B umme CIBHFA 3JEMEHTOB MHOMECTBAa BIPAaBO CTOHT 1080 pesepc,
OTo 3HAYHT, 9TO MHACKCH B3 AMANA30Ha HE ., MOWHOCTD HepeGupaioTes
B 06paTHOM TMopsAKe — CNPaBa HANEBO, T. €. TENO WHMKJa CHAYAMa Bhis
LOMHSETCH HPH B = MOIIHOCTD, 33TEM NpW H = MOmHocTh — | H T. 4.,
nochefnull pas —npu M == He. TakoR NOPAROK CABHra SJEMEHTOB He-
06XofMM, TaK Kaxk MNpH mnepeGope sJEMEHTOB CJeBa HaNpaBoO NpH mne-
PECHIKE, HAUpHMEpP, 9/MCMEHTA C HHICKCOM HEe B 3JEMEHT € HHIEKCOM
He -+ | crapoe 3Hauenue sieMeHTa ¢ HMHAEKCOM me 4 1 Guao 6w moTe-
pPfHO, a BeAb HMMEHHO €r0 Hago NepecHaaTh ‘B SJEMEHT C HHAEKCOM
e+ 2.

- B nmporpaMme «yRanuTbs, Iie 9/eMEHTH MHOKECTBA HAfO CABHIATh
BJIEBO, Ha060pOT, HYKHO HCHONb3OBATH OGHUMBI LHKI:

naporpaMMa yaanutb saeMmeHT (ex:e:E) u3 MHoxkecTBa
. Aaio
HOAYYHTH:

. HCKaTb (BX e, BHIX!HAWH, HE)
. ecnn wamH TO
+ o+ OHKA V H & He..MOWHOCTE — | BHImOAMTTH N
« + . Bekrop(H) :== Bextop(n -} 1)
« + KOHEeN UHKJa -
« + MOIIHOCTH.YMEHbWHTb Ha 1
. KOHel eClnn
NoHell mporpaMmb ‘
PeanxsyeM T1emeps nporpaMMy <«HCKaTb» AAf GMHADHOFO MOHMCKA
C y4eTOM CHEJIaHHMX BHILE 3aMedanuii,
Hecmotps wa mpoctory mpew, peannszoBaTh Gunapuuil MOHCK Ge3
omnGox He Tak mpocro. [TostoMy momoiifieM K pealHsamud 6oJee tdop«
MalbHO, 9eM OGHYHO, H fIBHO BHWIHLMIEM Bce MHBAapHAaHTH H YTBepm ALy
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HAA MO CXeMe NPOEKTHPOBAHHA L¥KJIA C MOMOIbIO HHBapHauTa, Mu
npuBelleM ABa BapHaHTa NporpaMMu GHHApHOro moucka. IlepBuift H3 nux
B TOYHOCTH COOTBETCTBYyeT ONHCAHHOMY BHle TMPOLeCCY MOHCKA YHCIA
e CcpenH 3aiyMaHHWX. B CcOOTBeTCTBHH € 9THM ONHMCaHHeM Yy Hac
Gyner nmanasonm a .. b HOMEDOB NOLO3PEBaeMHX UHCEN ~(AMANA30H HH<
LEKCOB MNOJO3DEBAEMHX SJHEMEHTOB BeKTOpa). B HauanspHmfi MOMeHT
{mo mepBoro.BONMpOCA) SJEMEHT € MOXET OKasaTbCsl Ha JioGoM Mecre
M MON03PEBAGMHIMH FBJSIOTCH BCe HHNEKCH 3JCMEHTOB MHOXECTBal

a=1, b==MomWHOCTS.

Tloce kaxmoro BOMPOCA STOT RMANa30H YMEHBIIAETCS KAK MHHHMYM
BaBoe. Ipouecc sakanuMpaercs JuGO B MOMEHT OGHADYKEHHS SJeMeH-
Ta e, m60, €CAM € MHOKECTBY He NPHHALNEKHT, Koria ToN03peBacMuX
VHJEKCOB' He' OCTaHeTcs (AManasoH a ., b Cramer mycTM). BuéepeM
B K4ueCTBe MHBapHaHTa CJelylollee yTBEPXKIeHHE:

bza—1n
SJEMEeHTH C HHIEKCaMH BHe Auanasouwa a..b Bue nopospenuit.

Bropas wacTh 3Toro YTBepXKIEHHs O3HAYAET, 9TO BLIEMEHTH MHOXKev
CTBA, DACHOJOMKEHHHIE JeBee a, MEHbLIE €, 4 SJIEMEHTH MHOMKeCTBa,
pacrnonoxeuntie npasee b, Gonbie e. C yueToM YHOPAAOYEHHOCTH 3J€-
MenroB  pektop(l), Bexrop(2), ..., BeKTOp(MOIIHOCTD)  HHBAPHAHT
MOXKHO 3amucaTh TaK: A ‘ T

b>a—1 H
(a=1] + ®AaM e > BekTop(a — 1)) m
(b = MomHocTs Ham e < Bekrop(b -+ 1)).

nporpaMMa MckaTh (BX:e:E, BHX :mHamuu: Ka/HeT, He : HHACKC)

. Iano : | sneMeHTH BeKTOpa ¢ MHAEKCAaMH 1..MOMHOCTb BO3PACTAIOT
. MOJY9HTb: | HE TaKOE, UTO BJEMEHTH BEKTOpa € MHAeKcaMu 1..me — 1
. | MeubIe €, a 3JEMEHTH C HHIEKCAMH HE..MOIIHOCTb == €,
. HaIH == (He<C MOLIHOCTL ¥ BeKTop(He)=¢) |+=> e=M

. HallJM == HeT
. ecau MommocTb==0 1O He: =1 HHaYe

. + a:=l:b:= MomnocTs | nonospeBaem sAEMEHTH C HAJEKCaMH a..h
e« o« NHKX .
= « o HHB: b>=a—1 "

«+ « «(a=1 uan e > Bekrop(a— 1)) B

« « o (b=wmomuocTs HAK e < BexTOPp(b -+ 1))

« « o |s7eMentH ¢ unmpekcamm BHe a..b BHe momospeHnir

* + . noka He mamgu M a<< b |(He HamJHM M €CTh NMOAO3pEBAECMHE)
. . BHNOJHATD '

¢« o Ci=uactHoe(a b, 2); yre: aLe<<h
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~e &« « BuGOp ‘ o

e e o oompHpe< Bex'rop(c) = bi=c—1

e« + « « HOpH e==BeKkTop(c) => a:==c; b:=c; HamM {==jga
« + « o npE e>Berrop(c) = ai=c+41

KOHell BHGOpA

. .« KOHEl IHKJA

.. yrB: (a==1 HAH € > BerTop(a — 1)) B
. e (a2 = MomHocTs - 1 Mam e < BeKTop(a))

. . |oTO yTBEpXIEHHE MOXKHO TepemHcaTh B BHE:

.. yrB: (a==1

H e < BerTop(l)) ang
. e (1 < a << momuocTb & Bekrop(a—1) < eCBekrop(a)) Han
.« . (2 == MOmHOCTb -} 1 H BEKTOP(MOMHOCTD) < €)

e« « He:=2a
. KOHEeN eCJH
KOHEl, NPOTPaMMb B

- VYcnoBHe OKOMYAHHA UHMKJAA «HALLIM MaM a > b» Moxuo nepedops
MyJHPOBATH B BHIE

(a=b H e==sBekrop(a)) uaum.a==b 41,

Tlocae storo mocryciaoBue (YTBEpKIEHHE MNOCJAE CHOB KOHel LHKAa)

MOXHO CTporo (OpMAalbHO BHIBECTH H3 HHBApHAHTa H YC/JOBHS OKOH-
qanAs {cpenafire aro).

OcTanocb MpoBepHTb, YTO HE3aBHCHMO OT YCMEHMHOCTH HJAH Geaycs
NeiiHOCTH MOACKAa IMKA PAHO WM MOSAHO 3aKaHuMBaeTci. DTo CJeRyer
H3 TOro, 9TO NpH KaX/JAOM BHIMOJHEHAH TeJla IHKJAa JHGO O6GHapyXKu-
BaeTCH HCKOMHA aieMent, JMHGO pPa3HOCTD b-—a yMeHbmae’rca no
Epafinelt Mepe Ha 1.

IMpuseneHdas BHiie NMporpaMMa oGnajzaer TeM HEJOCTATKOM, 410
BHIBOJ TIOCTYCJOBHS H3 MHBADHAHTa H YCJOBHA OKOHYaHHS He sSBJAeTCA
OUEBHIHHM. ITO BH3BAHO TeM, UTO MH CTPOHJH NPOTPAMMY B COOT+
BETCTBHH C UHTYUTUBHbIM AAZODUTMOM GUHAPHOZ0 NOUCKA, a TIOTOM Iibi+
TaNHCh [OKA3aTh ee [PABHJIBHOCTb, HCTOJB3YS CXeMYy MNPOEKTHPOBAHHA
HUKJIA ¢ NMOMOIbIO MHBapHanTa, MoOXKHO. HOCTYUHTh NO-APYTOMY — OT<
Ka3arbCsl OT MHTYHTHBHOTO AaJNFOPHTMA M CTPOHTH NpPOTrPaMMy, ucxods
U3 CXeMbl NPOCKTUPOBAHUR YUKAQ C NOMOUbIO uHeapuaxTd. B coors
BETCTBHH C 53TOfl CXeMOX BHAuaie HALO BHWUHCATh TNOCTYCJOBHE (KOs
HEUHYIO IeJb):

s

BekTop(He — 1) < e < BexTOop(He). '

810 nocryciobue, BnpodeM, He BIOJNHe BepHo, Hampumep, ecasm MHo«
MOCTBO NYCTO uaM e <5 Bekrop (1), TO Ham HajRo MOMYYHTH HEe == I,
ITA C HHAEKCOM He == 1 BooGme He cymecrByer, Ho moka pag-
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CMOTPUM TONbLKO oO6mMi caydad € BHMHCAHHHM BHIIE NOCTYyC/IOBHEM.
Hama ueas cefigac — npHayMars oGHlylo CTPATETHIO, HHBAPHAHT H

‘yCnOBHE OKOHUAMHA, KOTOpHe MPHBORHAH GH K 3TOMY MOCTYCJOBHIO

O6mas crpaTerns y HaC (BKCHPOBAHA — 9TO OMHADHHI NOHMCK, 3Ha-
gut, Gy@eT Kakof-ToO NOZO3peBaeMWR AmanmasoH a..b, koropu# GyAeT
NPHMEPHO BBOE YMEHBIIATHCA OPH KaXKAOM BHIOJHEHHH TeJa UHKIA,
Ho Ttorma ¢ Touwdoctbio mo o603HaueHdii MOXKHO [epemucaTh MOCTYCJO-
BHE B TEPMHHAX H3MEHSIOMErocd B IHKIe OODEKTa — AHANa30Ha
a..b:

BerTop(a) < e < BekTop(b) B a==b— L

Janbme yke [pOCTO — TENEph HOCTYCTIOBHE, OYEBHAHO, PacHafacTca
Ha HHBAPHAHT

Bekrop(a) < e < Bextop(b) T : .
H yCIOBHe OKOHGAHHS
as=b—1,
a monpas peanusanMs ¢ YIETOM OCOGHX C/IYy9aeB BHIMARMT TaK:

naporpaMma Hckath (BX:e:E, BHX:wamau: pa/Her, ue: HHIEKC)

. BaHo : { saeMeHTH BeKTOpa ¢ MupekcaMu l.. MOIIHOCTD

. BOSPACTAIOT '

. DOAY9HTH: |He Takoe, UTO §JEMEHTH BeKTOpa ¢ EmHIekcaMi 1..me —1
. | Meubme €, a SJAeMEHTH C MBICKCaMH He.,MOIIHOCTb == §
. | HamaH = 2 <=> € & MHOXKECTBY ’
¢ e

. BHOGOD

o o OpH MOomHOCTb =0 naH e < BekTop(l) => me:=1

« » NpH Bekrop(MOmmOCTh) < e = He ;= MOUHOCTh - 1
e . MWHAUE =

o YTB: MHOXeCTBO He NyCTO K

. . . BeRTop(1) < e < BeKTOp(MOLIHOCTD)

. . a:= l; b:= MOmHOCTD

« nHKJ

. . . HHB: BexTop(a) < e < BexTop(b)

.« . « HoK2 a %2 b— 1 BRIOAHATH

. . . = (a -+ b)/2; yrn.a<c<b

.« . nuﬁop

.o » « 0pH BekTop(c) < e = ai=c¢

.- . . + TIIpu BexTOp(C)==e = b:= =bh~—1

npH BekTop(c) > e = bi=¢
KoRel BuGopa*
. . KoHell MHKJAA
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.« . yrB: BekTop(a) < e < Bektop(b) M b=a 1
.« . He = ’

« KoHel BuGopa : )
+ HamaH :== (Ke < MOIMHOCTb M BEKTOP(HE) = e)
KOHell mporpamMMbl

3apepilenne LMKMa B 9TOH MPOrpaMMe TaKKe OGECHEYHBALTCH MO~
HOTOHHHIM YMEHBIIEHHEM BEJHYHHE b — a,

KosnugectBo onepauuit npy GUHADHOM NMOHCKE MO CPaBHEHHIO C I0-

CllefloBaTeNbUEM COKpamaerca ¢ n xo loga(n). Onmako sameruM, dro
IpH 5TOM [RoGaBleHHE M YHaJeHHE SJeMEHTa MHOMECTBA CTAHOBATCA
MAaCCOBLIMH ONepanusMu, TpeGyIONHMH MOpAKA 0 3JAEMEHTApHHX Heil-
CTBHH ¢ BekropoM, TakuM 00pasoM, peanusanHsfi MHOKECTBA C IO-
Mowbio OHHApHOTO mOHCKa 5((eKTHBHA TOALKO B TOM caydae, eClH
MHOXKECTBO MEHsSieTCd PefKo, a UPHHALJIEXKHOCTh TOTO HJIM HHOFO 3Je-
MEHTa MHOXECTBY HAJO OUPEAENATb JOCTATOYHO 9acTo. CYMECTBYIOT
CCHJIOUHHIE peasH3alld MHOXKECTBa Ha G6a3e BEKTOpA, HCIOJB3YIOLLHE
GupapHLA MOMCK H TNO3BOJMIOIME ROGABASTL WM YAAMATD S/JAEMEHTH
He Gonee, weM 3a Clogy(n) aneMeHTapHHX onepaum[. Mu, onuaxo,
3TH peajH3aiHH pacCMaTpPuBarh He Gynem.

Butoras peannsauma MuomecTRa SneMenToB THNA 1 .. MaKCHHI.
Wrak, u mocnenoBaTenbHuifl, M GUHADHHA DOMCK HMEIOT H CBOM JO-
CTOMHCTBA M HENOCTATKH. BHHIDHII B CKOPOCTH NMPH GHHAPHOM DOHMCK®
ROCTHTHYT, 0o6pasHo roBops, 3a CYET TOTO, 4TO MH <IIOXKEPTBOBAJH>
RoGaB/ieHHeM H yRaJeHHEM, KOTODHE Temepb craad MaccoBHMH, Kpome
TOro, HECMOTPS HA <«KEPTBHY, caM OWHAPHHI NOHCK TaKXKe ocTancs
MaccoBoil Ofiepauued — KOMHYECTBO AefCTBHR C BEKTOPOM NO-IpEKHE-
My B8aBHCHT OT 11, XOTA TeNEPb 3Ta 3aBHCHMOCTb JIOrapHpMudecKas, a
He. aunefinas, ECTECTBEHHO, BO3HHKAeT BOTPOC: a CyIECTBYeT JH BO-
ofile peanusauMsA MHQKECTBA, npH KOTOPO# NOMCK He ABJSETCH Mac-
coBofi onepaumeii? M MOXKHO JM mpH sTOM He <«XKeprBoBaTb» K0BaBie-
HUEM H yxalleHHeMm?

Eers mo kpafineft Mepe onum wacTeuii caysah, Korga Takas peanu-
8auHs He TONbKO CYHMIECTBYET, HO M OYeBHAHA, — 3TO CHydaf, Korxa
YHCJI0 3Hadennii THUA E HeBeNHKO, M 9TO 9HCIO0 MOXHO HCIOJB30BATHL

B Kauecrse Maxcunua. Hanpumep, ecim E = | .. maKkCHHA, TO MoXHO

PeanusoBaTh MHOKECTBO a/eMenTOB THNa E Ha Gase BekTopa s/eMenToB
THMA fa/HeT ¢ HHIeKCOM THOA 1 .. MaxCHHI (T. e. ¢ MHIEKCOM THNA E),
IIpOCTO SamoMuHas B KaXIAOA KOMIOHEHTE BEKTOpa, MPHHAMIEKHT HIH
HeT COOTBETCTBYIOMMHA 3JMeMEHT MHOXKECTBY:

BEKTOP(H) == fla <=~ SJAEMEHT H NMPHHANJCKHT MHOXECTBY.

B oTofi peanmsammm sneMeHTH BekTOpa MOrYT UPHHHMATD JIHUIb
ORHO M3 NBYX SHAYCHHA == Aa WJAH HeT. DTH SMEMEHTH 9aCTO HA3HBAIR
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6uramu {or aura. binary digit — xBowunas umdpa), a peanusauHio
B LIeJIOM — 6uT0804d,

HCIOJHHTENb MHOXECTBO | 9neMeHTOB THna 1, .MaKcHHA HA Ga3e BEeKTOpa
. CH:

HavaTb paGoTy

CHAEJIaTb MHOKECTBO TYCTHM

MHOXKeCTBO MyCTO t na/uet
siieMeHT (BX:e:E) npunannexur MuoxecTBy :ja/Her
n06aBHTb aneMeHT (BX:e:E) B MHOXKecTBO

yRanuTh sJaeMeHT (Bx:e:E) U3 muoxectsa

B3ATh KaKOA HHGYAb SJEMeHT MHOXKeCTBa B (BHX:e: E)
KOHUHTb paGoTy

.
PN W

. Al
. KOHCTaHTH!
. Mageung == 100

« TMOH

«  E=1..Mmarcuup,

+ HCIONb3yeMble MCHOMHHTENH: )

« BeKTop 1 BEeKTOp SJMeMEHTOB THNAa ma/Her ¢ HHpeKcoMm Thna E

+ MJEeHM peanHsanuM:
. BEKTOP(H) = Jia <= H & MHOXKECTBY

KOHEW OMMCAMHR | oo e —_——

HporpaMma Hadarth paGoTy ==
BEKTOp.HAauaTbh paGoTy; CAeJNaTh MHOXKECTBO IyCTHIM
nporpamMma cAenaTh MHOXECTBO IYCTHIM
. AaHo H
+ HOJAYYHTDI

uHka V n < E BHNOJAHATD

< BeKTop(H) :== HeT

. Konen pHkKaa _
KOoHel nporpaMMe .

nporpaMMa MHOXECTBO NycCTO : fa/Het

+ AaHo :

+ HONYUHTR!

» -HAIIK :== HeT

» MBHKI V u = E noka He Hamlau BHINOJHATH
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e o Hamam:== (BexTop(H)==na)
o KOHEI LHKJA

» OTBET :== He HauJm

KOHel[ [POTPaAMMBI.

nporpaMma sjeMeHT (BX:e:E) NpHHAajNMeKHT MHOIKECTBY : Na/HeT ===,

(BexTop{e) == na)

nporpaMMa R0GaBHTDL SJeMenT (BX:e:E) B MHOKECTBO ===
BEKTOP(e) :== na

nmporpaMma yAaautb saeMeHT (BX:e:E) u3 muoxectsa ==

BeKTOp(e) :== HeT.

nporpaMma B3fTb KaKof MHGYAbL SJEMeHT MHOXecTBa B (BHX:e:E)
« Aano ! MHOJKECTBO He HYyCTO

o TMOJNYUUTH:

. m——————

« Ouka V ¢ = E noxa BekTop(e) = HeT BHDOJHATH

s + HHYEr0 He Hejath )

+ EOHen HHKAA

s yTB: .BexkTOP(e) == na

» YAAJIUTDh BJEMEHT (BX:e) H3 MHOXKECTBa

Komel OPOrpaMMu

fnporpaMMa KOHUHMTb paGoTy === BEKTOpP.KOHUYHTb DpaGoTy
KOHEl HCHOMHHTEN | amcoscasasscnassassamce ;e maness

B ortoff peanmsanmm MaCCOBHIME ABJSOTCA Onepaums «Cperath
NYCTHIM», SMHOKECTBO NYCTO» W <¢B3HTb», AHAJIH3 NYCTOTH MHOXe-
cfBa JIETKo CAeNaTh He MaccOBO# ~onepaumefi, ecim BBECTH IMOGaNbHHIA
O0BEKT <«MOMIKOCTE M HCHOJB30BATh €ro AJsi XpaHeHHs 4YHCAA 9Je-
MEHTOB B MHOXECTBe aHAJNOTHUHO TOMY, KaK 5TO OLLIO CHEJaHo B NO-
cllefoBaTelbHOM B GmnapmoM momcke. Onepan¥io «B3fiTb® MOXHO Cpe-
71aTh HE MacCOBOM, - eC/M HCIOJB30BATH elie OAMH BEKTOP. CCHUIOK C
ArgexcaM¥ oT 0 O MaxCHHA, C NOMOLIBIO 3TOTO BEKTOPa OGbENMHHTH
8MeMEHTH MHOXKECTBA B KOJbIIO, HAYHHAIOMIEECS CO CAYyXKeGHOro sJe-
Menta Hua = 0, u npe JoGaBjeHuH/yNaJCHHHM 3JIEMEHTOB  MHOXECTBA
BKJNIOYATh/HCKJAI04aTb MX H3 3TOT0 KOJbLA TAK e, KAaK MH 0cBo6OXKAa-
JIH/3aXBATHBAMY CBOGOAHOE MECTO B CCHUIOGHOR peanmsanmun JIl-cmH«
cka, Onepamus <«cpéiaTbh MHOKECTBO NYCTHM* N0 CYTH Deasu3aluu
siBJsieTCST MaccoBOf, HO OOGHYHO OHA JOCTATOYHO PeAKa, H ee Maccos
BOCTbIO MOXHO mpeHeGpeus.

ITonuepkueM ele pas, uTo OHTOBas peajH3auus MHOXECTBA SJe-
MenToB THHa E NpUMeHHMa TOJBKO B CJyuasx, KOrAa sHaueRHs THma B
MOXHO HCHOJb30BATb B KAUECTBE HHAEKCOB HEKOTOPOTO BeKTOpa (T. e.
xoraa tHn E sBaseTca orpeskoM uaH NepeuucienmeM), Ho ecas ymx
OHTOBYI0 peaM3alHI0 YAAROCh NPHMEHHTb, TO LoGaBnekHe/y RaenHa

L5

T e el
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H aHaJM3 NPHHAAJEKHOCTH SJEeMeHTa MHOXeCTBY B Helt NpOBOAATCH
8a OAMY ONEpalHI0 C BEKTOPOM — BPAJA JH STOT pe3yJbTaT MOXHO
nipeB3ofiTH!

Xemuporanne, Mrak, moka uto Hawa MeuTa - JIONCK, He SBJSIO4
muficas Maccosolf omepanmefi,—B o0lleM cjaydae OCTanach HENOCTHI+
HyToH. BcnmoOMHEM caMoe HauaJo —— HeNPEepPHBHYIO DPeasH3aANMI0 MHOKEe<
cTBa ma Gase BeKTOPa (mOCieAOBaTeNbHHE NOHCK), Mu rosopmin, 910
OCHOBHOE OTJMUMe STOM peasH3auuE COCTOMT B 'TOM, 9YTO HaM HpPHXO-
IKTCH UCKATb SMeMeHT € B BEKTOpE, B TO BPeMs Kaxk NPH DeaiH3anHAX
cTeKa, O4YepelH, Jexa, NOCHEAOBATENbHOCTH HHAGKC JOCTYNHOTO 3J€-
MEHT2 CTPYKTYpH (T. €. HHAEKC BepUIMHH CTeKa, Hauaja OYepeAH, Ha-
€aja HAW KOHNA JAeKa, OUepefHOTO SJeMeHTa NOCJeA0BATENbHOCTH)

- E

0 1 2 3 L p-1
Puc, 14.2

npedonpedesen camoti crpyktTypod. Bor ecam OH 1O 3JEMEHTY MHO<
KeCcTBa MOKHO OLIJIO CpPasy YKasaTh HHAEKC KOMIIOHEHTH BeKTOpa,
TAe 5TOT 9aeMeHT aexur! Benp ajs peilleHHs HMEHHO 5TOH 3ajaul
Mbl BBENH NPOrpaMMy <HCKaTb». YBH, TaK0e BO3MOXHO TOJNBKO B TOM
chydae, ecNM UHCAO Pa3NMuHMX 3Hadehmd THma E paBHO KoJimuecTsy
BMEMEHTOB B HEKOTOPOM BEKTODe — TOTA@ 3HaueHss Thna E moxsxo (no
kpaiiHell Mepe TeOpeTHUeCKH) B3aHMHO OAHO3HAuHO 0TOOpasHTh Ha MHO-

_ JKECTBO HMHAGKCOB, a B KOMIOHENTaX BeKTOpAa XpamuTh HH(OpMauHio

O TOM, NPHMAANEKHT COOTBETCTBYIOLiee 3Hauenme THNa E MHOKeCTBY
HaE HeT. DTo W ecTb OHTOBAas peanusanHsi MHOXKecTBa (B mpEMepe
BHllle 0TOGpaxKenue GBUIO TOKAECTBEHHBIM),

KakoBa, OAHaKo, KOBeuHaM Ienb, T. €. Pajn 4Yero Mo HaberaeM
MaccoBHX omepauwii npn momcke? OueBHAHO, 3TO CKOPOCTb BHINOJHE-
HHg §porpaMM npm paGoTe C AOCTAaTOUHO - GONBIIHMM MHOMNKeCTBaMH,
Ho anq ROCTHXKEHRH BHCOKOH CKODOCTH BOBCe Heé OGH3aTEJBHO, 9TO0LE
NOHCK 8ce20a BHNOJNHAACA OHCTPO; AOCTATOUHO, ec/H OH 6yneT GBICT«
PHM nouTu ecezdd, 1. €. HAKO HHTEDECOBATHCS KOJHUECTBOM onepaunii
He B HauxyilleM, a. B HeKOTOPOM TUNIHYHOM ciyuae. A Torika MOXHO
BOCHOMBb30BaThCH HAeedl 06 oToGpaikennu 3Hauennf Tthna E Ha MmuoO.
MECTBO HHIEKCOB, He TPeGys B3aHMHOR ONHO3HAYHOCTH OTOGparKeHHH,

PaccMoTpiM Ha npocTefilleM npuMepe, KaKk Takoe OTOGpaeHHe,
HasblBaeMoe xewl-pynKkyued, MOMeET YCKOPHTH paGoTy ¢ MHOIKECTBOM,
. Iyers h: E—~0 ., p— 1 oro6paxkense MHOXKecTBa 3HaveHHi THNa
E Ha MuoxectBo u3 p sieMenroB 0, 1, 2, ..., p— 1 (puc. 14.2),
Bepruxanpnme nosocs Hag Toukamu 0, 1, 2, .., p— 1 n306paxcaior
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MHOXeCTBa-CJIOR h"(O), h"(l), h~1(2), ..., h=}(p — 1) coorBer-
CTBeHHO,

HanomunM, 9To HCHOJMHHTENb ¢MHOXECTBO sjeMenToB Thna Es Mmo-
ReJApYeT KOHEUHOe NOAMHOXecTBO M MHoxecTBa 3snauennii THna E.

2 s
-b‘ LI h
o 1 2 3 oo p-1
,Puc. 14.3

INpeanonoxxkum, uro M cOCTOMT H3 TpeX SJeMeHTOB a, b, ¢ # 910 B
KaXJOM BEDTHKaJbHOM CJioe JEKHT He Oojee OAHOro 3sJjeMerta M
{puc. 14.3). Toraa MOXHO NPEMEHHTb nuen GHTOBOK peaNH3alHH — BBe-
AeM BekTOp <«GHT» 3/eMEHTOB THIA <Aa/HET> C HHLEKCOM THIOA

o - ’ G
b g0 7Y

o 1 2 3 aee p-1

'BMT:[ Ra IHETI aa lue'r I—onn l Aa [

Puc. 144

0.. p‘—l ‘B sanmueM B SJeMeRTH STOPO neKTopa Aa, ecad B Gjoe

-HAZ BSJMEMeHTOM .ecTh ToKa H3 M, m Her 'B ‘MPOTHBHOM cayuae
{puc 14.4). :

- [yervrenepn ‘Hazo ‘ONpeNeNHTD, MPHHANJCKAT JH SjieMEeHT e THOa
E \Mnomecny M. Moxuo peficTBOBaTh TaK: BHuHCAHM i == h{e) n 0o«

. CMOTPHEM, YeMy paBHo Out(i). Ecmu Onrt(i)== mer, To sSaeMent e 3aBes

koMo me npumapiexkHT M (Tak kKak B caoe Hap i saeMentos M Her),

.a e -
b , soe h
o 1 2 I - e p-1

urs | aa | ver | aa [ Hevr | eee Taa |

Puc. 14.5

Ecru xe 6ut(i) = ma, To npo e HHUero CKasaTb HeJb3fl —— HYXKHa JO«
nonbuTesbnas Hudopmamns, Hampumep, ecam h(e)=2, 10 e Moxer
coshiazath ¢ b, a MoXer u He coBmagarb (pHc. 14.5),

f4. TPU CITOCOBA PEAJIM3ALIMM MHOMKECTBA 225

TTockoabKY MH NDEANOJNIOKAIY, YTO B KaXJOM BEPTHKAJbLHOM CJoe
fexuT He Gonee opmoro sgeMenta M, To nas sajanug STOH AONOJNHH+
TenbHOR Hmpowaumx AOCTaTOYHO BBECTH ellle ORHH BeKTOp <uH(p»
sneMentoB THma E -—ecam ciaoft Hap i comepxkHT Touky me M, To
#nd (i) = m (pac, 14.6). '

Y ‘ -
b see
h
[+ 1 2 3 L] p-3
syt | #2a | wer | aa [ wer | eee [ aa }
wpr | a | 1 v 1 | R I |
Puc. 14.6

Hrak, ecin cyxesne h Ha M He cKieHBaeT TOUeK, TO
e = M <= Gur(h(e)) = aa u mad(h(e)) =e.

ClepoBaTeNbHO, YHCIO onepammii npu NOHCKe He 3aBHCHT OT 4ncja
saeMentoB B M. ‘

Ha npaxkruke, onsako, h dukcupyerca sapaﬂee, a MuOo)kecTBO M
MeHsieTCs B mpolmecce pa6orb§. IosToMy rapawTHpPOBaTh HHDBEKTHB«
AOCTb orpasuuen## h Ha M HeJb3f — B HeKOTOPHX CJIORX MOXKET OKa+
satbes Gomee opHoro szmeMenta M. Hanpumep, mas h, de M Moxer
okaszarbcs, uTo h(b)== h(d)=2, Uto 3amncate B HHO(2Z) B sTOM
cayuae (pue. 14.7)?

it .d =
b1 | L ] 0 * h
Q 1 2 3 0o p-1

surs] Aa [ Hev | aa Jwer { osee | ana |

vt | a | 1.2 1 [ _oee_| c |

Puc. 147

Xorenoch O 3amuCaTh B ;m(p'(2) opHoBpemerio b u d, mo st0
HEBO3MOMHO — SIEMEHT BEKTOPa <«HH(» MOKET XpaHWTb TOJBKO OAHQ
sHagepme Tana E. BHXoa M3 sTOH CHTyamMH COCTOHT B TOM, 9TOGH
BMeCTo BeKTODa <HH(>» sjaeMeHToB THNZ E mcnonb3oBaThb BEKTOP MHO-
Kecrs snementos THnma E (pmc. 14.8), Bexrtop «Gur» npm sTom cras
HOBHTCR HEHYXKHHM, TaK KaK NP0 MHOXKeCTBO MOXHO ysna'rb, nycro
OHO HJIH HET,

8 A. . Kywnnpenko, I, B, JleGeaen
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Wneo xemmpoBanus MOKHO MOSACHWTh HA NpEMepe GmGiroTeuHoro’
gatanora. IlycTe y Hac ecTb HEKOTOpOe MHOXECTBO KHHT (a TOuMee,
ONHCHBAIOIHX HX KapTOYeK) H HAM YacTO NPHXOJHTCH ySHABaTh, €CTh
B STOM MHONKECTBe HEKOTOPAas KOHKpeTHau kmHra uaa mer. Ilpocreil~
Ilee pelllegie COCTOMT B TOM, YTOGH CAOKHTb BCe KapPTOUKH B NpOH3«
BOJLHOM TOPALKe, @ OPH NOHCKE KOHKPETHON KHHIH. mepeGHparh HX
BCe Apyr 3a ApyroM. D10 m OyjAeT HeNpepHBHas ~peajusalHs C HO-
CIeNOBaTEeIbHHM NOMCKOM, BTopoe pelueHHe COCTOHT B TOM, 4TOOH
PACTIOJIOKHTL KAPTOUKH B an(aBHTHOM NOPSAKe H HCKATh KOHKPETHYIO
KHATYy METOAOM jedeHHs MONoJaM TaK, kKaK OINHCAHO B pasjene npo

[y -
- . od Tl
‘ b o ars h
o 1 2 s she -1
1
1 : ess L1
Puc. 148

GuuapHHi NOHCK. MOXKHO, OJHAKO, pacCMOTPeTb KaKylo-HAGYAb (yHKs
NMIO HAa MHOXECTBe TaKHX KapTOUeK, HaOpHMeDp COMOCTaBHTb KaXAOi
Kaprouke NepByKw OYKBY HA3BaHHA KHHTH (3TO H eCThb Xel-(QymKums),
a4 CaMM KaPTOUKH DAa3JIOXHTb A0 OTAGNBHHM SINMKaM — B OAHH SAIIHK
NOJIOXKATh BCE KAaPTOUKH, HaumHalowyecs ¢ A, B gpyrofi—c B n 1. &,
Toraa npm HOHCKe KHWIH MOXHO INOCMOTpeth Ha NepBYI0 OYyKBY ee

HaspaHms, B3HTb COOTBETCTBYIOWHA ANIMK H MCKAaThb TONBKO B HeM,
(Haspanue «xemmpoBanHe» — oT auraufickoro raarona hash — pacce+ §

KaTh, pacCeMBaTb, paspe3artb, PasGHBaTb — KaK pas W O03Hauaer Taxoa

p836KEHHe MHOXKECTBa Ha 9acCTH, COOTBETCTByWOIIHe SHAYeHHAM «pacl\:\

ceHBaoIIel> (hyHKIHAN.)

3amerbTe, 9TO (JAKTHYECKH NOJYUHJAaCh ONATb TAa Xe 3ajaua — 73
Hajo HaliTH KOHKDETHYIO KapTOUKy B HEKOTOPOM HX MHoXectBe, Op+ |
HAKO MOJKHO HAjeATbCs, 4TO <NOO03PEBaEMBIX» KapToueK crasio B 30 -§

(aucno sHaueHuii xell-QyHKUHH) Da3 MeHbuie, DTy HOBYIO 3ajauy moe
HCKa B MeHbIIeM MHOIKECTBE MOXHO pellaTh JoOuM 006pasoM — mocsues
JOBATEJAbHBEIM NepeGopoM BCEX KapTO¥eK B AlHKe, yHNOpALOdYeHHEM
KapTouek B aj($aBHTHOM NOpsiAKe H OHHADHHM NOHCKOM JHGO ONATH
xemwposanneM. [locrennee osmauaer, yTo Hajo nNPUAYMaThb Kakyw-Ta
HOBYIO Xell-QyHKIHIO, HaNpHMED CONOCTaBHTb KaXAO# KapTOuke BTOs
pyio GyKBy HasBaHHg HJIM NepByl0 OyxBy (aMHJHH aBTOpPa HJH YUCAO

OyxB B Ha23BAHMM M T. A, PasTOPOAHTH SUIMK HA OTAENEHHS, COOTBET+ |

CTBYIOIUHE SHAYCHHAM BHIGDAHHOHA Xelll-(YHKIHH, .H DPasOKHTb Kap:
TOYKH COOTBETCTBYIOIIHM 06pasoM,
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OGparaTe BHMMaHEe, YTO NPH NPHMEHEHUH Xell-QYHKHHH MOXKHO
Julb Halearscsa HAa YMEHBIIGHHe 4HCJHA NOAO3DEBAaeMHX KapTOueH
O1n HajexKAH 6asHPYIOTCH Ha NPeXNOJNOMKGHHH, UTO eClH PasOHTL Jahs
HO® KOHKDETHO® MHOXECTBO KapTOueK B COOTBETCTBHH CO SHAYSHHAME
HAaHHOA KOHKperHOE Xxem-pyWKuMH, TO B KaXAOM HIKHKe KapTouex
Oxaxercs npuMepHO noposry., TakuM o06pasoM, S(h(eKTHBHOCTb XellHs
POBaHHA [EJNKOM 3aBHCHT OT TOrO, CKOJIb P2BHOMEDHO RAMHAH Xellf

~ ¢yHKuus pasGuBaeT AaHHO® MHOMKecTBO. B Hauxyamem cjgywae (sa-

NpHMED, €CIH KapTOTeKa COACPKAT RaHHHE TOJNbKO O KHHTaX, HauH«
Hapmuxcs co caos <K BonpoCy o ,,.») BCe KAPTOYKK MOTYT NONACTH
B ofHH siHE (¢ GyxpoX K) u xeumposawwe mu #3 fory me obneruur
Hamy sapauy. TeM Be MeHee, KaK NOKa3WBaeT npuMep OuOINOTeuHHIX
KATajoroB, €CAH Xeill-DYHKIHA ROCTATOYHO XOPOHIa, TO. NPHMGHEHHS
XelIHPOBAHAS NO3BOJHET BO MHOI'O pa3 NMOBHCHTb CKOPOCTH MOMCKA,

Bepuemca Temepn Ha Oonee dopManbEHe, MPOIPAMMHCTCKHE DEJb<
ce. Ilycte uMeeTcs xem-pyukuus ht E—0 ,, p— 1, npuaaMalomas
P pasjHuHbX 3HaueHH} ot O 10 p-+ 1, OnnCannHi}l BHING MeXaHHSM
XellpOBanHs O3HAyaeT, 4TO NPH OAMOKPATHOM NPUMeHeUMH XelI-(QYHK<
nHM MHOMeCTBO M sneMentoB tHna E pas6upaercs ma p moaMHO{
Kecrs:

Mym={ee M:h(e)mi}, 1m0, 1,2 0 p—1,

mocjae wero Bce omepanmi Hax M cBoaATCA K oOmepamHsiM H8J COOT<
BerctBylomaM M, JefcTBHTeNbHO, B COOTBETCTBHH G ONpenesienHeM My,

eesM#ethm,

pobaBienue sjeMeHTa ¢ B MHOXKecTBo M o3nauaer, uTo @ Hano noba«
BHTb B Mngy B T. . CooTBeTcTByMOINas peanH3amus MHOXKeCTBa H4
6ase p MHOXECTB BHIVISJHT CJAEAYIOUUM 06pasoMy

HenoamaTenb OrpanaueHHOe MHOKECTBO | Ha Gase p MHOKeCTB
« CII:
+ 1. magatn paboty

. sneMent (BX : ¢! E) npuHajJiekKHT MHOXKECTBY 1na/uet
RoGaBHThL saeMenT (BXx!e:E) B MHOXKecTBO

. ynanntp sxement (exiei E) us muoxectsa

. B3aTh Kakodl HEGYAb S/eMedT MmoxecTBa B (BHX:e!E)
vckath HenmycToe (BHIX § amm | aajHer, Nt HOMEP)

« — h (xie): noxep |xem-pynrusis

+ 10. xonyurs paGory

+ 2. caenaTb MHOMECTBO NYCTHM
« 3. MHOXKECTBO NycTO . 15a/uer
+ 4. ectp cBoGojHOE MeCTO 1aa/ner
. b. ser cBoGoanoro Mecra ‘na/uet
6
7

.
| ©
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. KOHCTamTH}
. p==1019

. THOH:
o« HOMep==0,.p—1

« HCMOJb3yeMbie HCHOJIMHTENH:
. p Muoxects ([IM)

. HIeH peaju3alHE:
. e & MHOXKecTBY <= ¢ & [IM,MuoxectBO ¢ HoMepom (hie})

KOHEI[ OMACARAN | o e e e e e e -

nporpaMMa Hauath pabory == [IM.nauvate paGoty
nporpaMMa CheJaThb MHOXECTBO MYCTHIM

. BaH0 3 ’

» MOJYSHTD?

. OHKRA V 1 & HOMep BHROJHATH

. o [IIM.cperaTb MHOXeCTBO {BX:n) HYCTHIM

. KoHeln LHKJa

Komel HPpOrpaMMu

‘IporpaMMa MHOXKECTBO NMYCTO : Aa/HeT
. AaHo :
« HOJNYIATb]

. HCKaTh Helycroe (BHIX :HALLXR, 1)
, OTBeT ;== He HallIH
KoOHeIl {pOrpammhl

\

IpOrpamMMa ecTh CBOGONHOE MeCTO : Ja/HeT ===
, TIM.ecTb cBOGOAHOE MecTO
nporpaMma HeT CBOGOAHOFO MecTa : Aa/HeT ===

IM.Her ceo6oanoro Mecra
nporpamma sjeMent (sxt!e:E) NpHHaAJNeKHT MHOKECTBY : Aa/HET ===
IM.saeMenT (BX &) NpUHAJJIEIKHT MHOMECTBY (8X : h{e))

nporpamma AoGaButh siaeMeHT (Bx:e:E) B MHOXeCTBO ===
[M. 1o6aBrTb saeMedT (BX :e€) B MHOXeCTBO (BX :h(e))

RporpaMma yAaJuTh sieMeHT (Bx:e:E) n3 muOXKecTBa ==
[M.yaannth sjeMeHT (BX :e) M3 MHOMecTBa (BX :h(e))

NporpaMMa B3fTh KaKOH HHOYAb S/eMEHT MHOXCCTBA B (sux:e:E)
'« ABHO ! MHOXECTBO He HYCTO
» NOAYIHTD?
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. HCKATb HemycToe (BHIX :HALLTH, h)

.  yTB: Hallly

« TIM.B3aTh Kaxofl HHOYAb sueMent MuHOXKecTBa (BX:m) B (BHX:e)
KOHel[ MporpaMmul

NporpaMMa HckaTh Hemycroe (BHX :Haulm : ga/der, 1:HOMep)
. JaHO :
« MOJNYYHTD:

. uEEa V n & soMep moka ITM.MHOXKecTBO (BX :n) NyCTO BWIOJNEATH
. + HHEYETO HE AenaThb

« KOHell UHEAA )

. Hamad ;= (1 %= Heoup)

KOHSL MPOrpaMMbl .

nporpaMMa KOHUATH pa6oTy === [IM.KoHumTb paGorty
EOHEN HCHOJNHHTENA | ouomcnin o om oo cm ox o o0 m o im m o om0 5 0 o om0 o

Peanmsauuio Xell-QyHKOuM, TOCKOJABKY OHAa 3aBHCHT OT MpHIONKe
Hul, MH ONyCKaeM. 3aMeTHM Julllb, YTO OYeHb 4YacTO Xem-PyHKIHA
uMeeT BHA h(e)= f(e)mod p, rae p ~~npoctoe, a f{e) dyukuns c me-
abiMn 3nadesnsaMH, TunnunpME npumepaMe f asiasgioTcs GyBKUHE <CyM-
Ma mudp umcaa e» miaH «caMo 4HCHO e» (aas E == Z), enepBuii cum-
BOJI», UHCJIO CHMBOJIOBY, «CYMMa KOJAOB CHMBONOB» (mas E = nocie«
ROBaTeJbEOCTb 9JIeMEHTOB THIA CHMBOJX) H AD,

OYHKLIHA <«CyMMa KOLOB CHMBOJOB® Ha MHOMXKECTBE MOCJENOBATENbHOCTER
6yks ¢paununysckore aidasura onucana y JI, H. Toacroro (Bofima u MHD,
ToM 3, XIX):

«...JTbepy OBIJIO OTKPHTO ONHHM H3 6DaTbeB-MaCOHOB CJefyiolles, BHBedcHs
Hoe u3 Anoxajmncuca’ HoaumHa Borocioa, npopouecTBo oTHocuTensHo Hanas
aieona. )

B Anoxanuncuce, riase 'rpuﬂamxa'roa, CTHXe BOCeMHalnaToM cKasauo
«30e MYAPOCTh €CThb; HXe HMaTh yM JAa HOYTeT UYMCAO 3BePHHO: uHcno 6o
4e/IoBEYECKO €CTh M WHCJO ero IMecThCOT MECThbAECAT HIECTh». '

U tofi Xe raaphl B cTHXe HaToM: <M pgaupl Gblna eMy YCTa TIiarosmoma
BeJiuKa H XyJdbHa; H JaHa 6uc‘rb\emy 06NMacTb TBOPHTH MeCHL YETHPS — Jie«
CATh ABA*.

@paHNy3cKHe OYKBH, HOIOGHO eBpefACKOMY quCIO-H306paxeHHI0, Mo KOTos
POMY OePBHIMH HecATbI0 OyKBaMH 0603HAYalOTCA EAHHMIE, a TNPOYMMH — Rey
CATKH, ¥MeIOT cliefylolllee 3HdYeHHE: .

abcdefghik | mn o p
1234567891020 30 40 50 60
gqrst u v wx z

70 80 90 100 110 120 130 140 150 160

Hanucap no stofl a3byxe nudpamm ciaosa L’mpereur Napoleon, -Buxozss, ™o
fyuMa 9THX uncen pasHa 666-Tm H uTO nosToMy HalloNeon ectv TOF sBeps,
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0 KoTopoM npeacKasamo B Anokanmmcuce, Kpome Toro, uanucas mo 7ol as6yke
caosa quarinte deux, TO ecTs mHpexes, KOTOPHHE GHJ MOAOXKEeH SBeP0 IaroxarTa
BeNHH2 M XyJbHA, CyMMa STHX ducei, H3obpamanmux quarante deux, omaTh
pasua 666-TH, M3 4Wero BHIXOAMT, 9YTO MNpeAes BA&ACTH Hanoneona HacTyOua B
1812-M roay, B XKoTopoM ¢pPamIySCKOMY HMIEPATOPY MHEYJO 42 rona».

Hsnoxenne cOGCTBEMHO XeLIHDOBaHHs Ha ITOM 3aKaHUHBaeTCH,
B nporpaMMHPOBaHHH JROBOJBLHO YacCTo MaKCHMAJbHOS UHC/IO SJeMens
TOB HMHTHpyeMoro MHoxectBa M menpme p, TakuM oGpasoM, mpw
AocTaTouyno Xxopollefl xem-QyHKIMH KaXAoe H3 MNOJMHOKECTB M, co«
JlepXuT OGHuHO He Gosee ONHOTO SJeMeHTa H NOHCK SJEMEHTA B MHO-
" JeCTBe OCYMeCTBJAETCH MTHOBEHHO He3aBHCHMO OT cnocofa peainsas
oM MHOXecTB M,

Ilns sapepllienns Xell-peajiu3alMH MHOXECTBA OCTaNOCh PeanHso+
BaThb Hcnonsntens <«p muoxects ([IM)» na 6ase oamoro Bexropa,
Peasmsanuio npoBefieM CCHUIOUHHM 06pasoM. B cooteercTBHH ¢ fjest
MH NpefbAYIIEro pasfe]a 5TO SHAYHT, 4T0 y Hac Oyher p + 1 Tpaek-
TOpHN — N0  OAHOH HAa RaXKAOE MHOJKECTBO H OfHa AJs CBOGOAHOrO
mecta. TpaekTopmsi n-ro Mroxectsa GYAeT HauMHATBCA C HHAEKCA N
{HmA ®TOrO MHOXKECTBA), TPaeKTOPHA «CBOGOAHOE mecTo» GyAeT HauH«
HaTbcsl ¢ HEAeKca p (MHA CBOGOAHOTO MecTa). BHyTp: KamAoro OTe
Jle/IbHOTO MHOXKecTBa OyAeM XPaHHTh SJEMEHTH HeynopsAOJYeHHHMH 8
ACAOJIb30BATH NOCAEAOBATEbHBI NOUCK:

scnoannreas p Muoxkects (IIM) [ orpadHueHHLX B COBOKYNHUOCTH

. CII:

« 1. Hauatp paboty

+« 2. cpemaTh MHOMKECTBO (BX !1n3HOMep) NyCTHM

‘o’. 8. MHOXecTBO {BX :1n:HOMep) OYCTO :pa/ner
o 4. ecTb CBOGOAHOE MECTO :pa/uer

o 5. HerT cBOGOZHOrO MecTta iAa/uer 4

. 6. s;eMeHT (BX : €) IPUHANNEKUT MHOKECTBY (BX : 1 HOMep) :na/HeT

. 7. po6aputh saeMent {Bx:e:E) B MEOKecTBO (BX :ntHOMEP)

8. ypanuth saeMenT (BX:e:E) na mroxkectsa (Bxin: HOMep)

. 9. B3aTh kakoli HHGYZb SaeMeHT MuOXKecTBa (BX:m) B (puXx:e:E
— HckaTh (BX:e:E, n:noMep, BHX :HallH: Aa/HeT, yKasateib)

. — cBasaTh (8x:Ul, VU2 : nungexc)

. — 8aXBaTHTb Mecto (BHX :M :uuaexc)

. = ocBoGomuTb MecTo (BXill:mmaexc)

« 10. xoHiHTL paboTy

« KOHCTaHTH!
“ P == 1019
e  MaKcuug == p -+ 1000

» TEDH:
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e« HHAeKC == (. .Makcuug
HoMep ==0,.p — 1

s HCIONb3yeMHi@ HCHOJHATEJH!

. HHpopManns:BexTop E(p -+ 1..maxcuurn)
« @caenyiounil { BeKTOP mHACKC (MHAEKC)

. o06osnavenus:

+ HHJI CBOGORHOrO Mecra ===z p

. HIeH peannsaudu: .

« Kaxpoe cocrosnne Bextopa "@crenyromn#t” onpenesse?

. otobpaxenne f MHOMecTBA mmexcoB B celsm

. f: 1 > @cnexyomuti(n).

o Mu peaqnusyem “p MuOMecTB” TAK, 4TO B KaXAWR MOMERT BpeMeHn
. OToGpamenHe f B3AMMHO 0JHO3HAYHO B MMeeT POBHO p + | Tpaeke
« TOpun. MHOXECTBO C HOMEpPOM n ONpejesieTes TPaeKTOpHell, Npo-
« Xoasuie# uepes TOYKy n (MHJI sTOoro Muoxectsa). Kaxpo# touxe i
« STOH TPAeKTOPHM KPOM@. TOUKH I OTBedaeT SVIEMEHT MHOXKECTBE,
. Jexawuii B madopmanma(l).

KOHel OMHCAMHN | —m e e e e e ot e et e o

nporpamMma Hauath paGoty

+ AaHO i MaxkcHug > p
. TIONYYHTD: | TPAEKTOPHA KAKAOr0 MHOJKECTBA COCTOHT M3 TOYKH Hul
. | TpaekTOpHA cBOGOAHOE MeCTO== -

EHa cBOOOJHOrO Mecra ., MAaKCHHA

. HE{pOpManud.HavaTh PaboTy
. @cnepyiomuhl. aagats pabory

. QHKA V 1 & HOMep BHROAUATH
. cpasaTh (n,n) | TPAEKTOPHH MHOXKeCTB
KOHEN HEKJA

neka VU & guan cBOGOAHOrO MeCcTa .o Maxkcuii-! BHnoassrk
. cBasatb {1, 4 1)

Komeln mHKAa .

. CB#3aTh (MAaKCHHA,HHJ CBOGOAHROro MeoTa)

KOHel NMpPOrpaMmu

HpOrpaMMa CAeNaTh MHOMKECTBO (BX 1711 HoMep) NYOHM

-« AAHO

+ MOJYYRATb: MHOKECTBO (BXIN) HYCTQ
. A

e o e e B e ot
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. HHEKX MOKa MHOXKeCTBO (BX:N) He NYCTO BHINOAHATH
.o H := @caepyiomut (n)

. cBasath {n, @caepyomuit (M)

. oceo6oanTb Mecto (BX :H)

. KoHell IHKJa

EOHel NPOorpaMMu .

nporpaMMa MHOXeCTBO (BX !n: HOMep) nycTo Ja/Her ==
. (@cnepyomui (n) ==n)
nporpaMMa ecTb CBOGOAMOE MeCTO : Ad/HET s==

(@cnenylomuﬁ (uun cBOGOAHOrO MecTa) %= HHUJ csosozmoro MecrTa)
nporpaMma HeT cBoGoaHOro Mecta: aa/umer ===

(@caenyomuil (481 cBOGOAHOTO MecTa) == HAJ CBOGOXHOTO MecTa)

nporpaMMa sJeMeHT (BX:e) NPHHAAJNEKHT MHOXKECTBY (BX:n):xa/mer
. hano :
. DOJAYIETH:

. Hckath (BX:e,l, BHX!OTBET: 1a/HeT, yKa3aTeJb)
KoHel mpOrpaMMH .

nporpamma n06aBuTh 9JjeMedT (BX:e:E) B MuOXecTBO (BX:N:HOMep)
. AAHO : ecTb cBOGOJHOE MeCTO

« MOJy4dThb:

. HCKaTh (BX:e,m, nux‘nam:m:aa/ner, yKasaTeJb)

. CCIE He HALLIM TO

. o 8aXBaTHTb MecTO (BHX! U} | n3 c§o6op,uoro MecTa

. o cBs3arh (H, @cnepyomuit (n)) |sxuounts U B Hauano

. o+ csasats (n,H) | TpaekTopHy Nn-ro MHOXKeCTBa ,
. . napopmanug (H)i=e | pasMecTuTh mHMOpMaALUIO

. KoHeny ecan

Konen NporpaMmu

nporpamMa yaaJuTh snemenT (px:ie:E) ms mmoxecTsa (sxin: Houep)
. AaHo :
« NONYYHTH?

. HCKaTh (BX:e,N, BHX !HAILM ! AA/HET, YKa3aTesb)
. €CAH HallJA TO
. » Hi== ykasareap.@sa | yRanenue sa-ta ¢
. o eBsisaTb {(ykasaTesb.@ 10,@ caeayommi (M) |uun. U na mu-a
. » ocsoGoauth mecto (BxtH) |m BrmoueHne B cBOGOAHOE MeCTO

. EoHeN ecan
xoﬂeu DPOrpamMms
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TporpaMMma B3ATb KaKOH HHOYAb SJEMEHT MHOXECTBA (BX :n) B (BhIX e}
« AaHo ! MHOXeCTBO (BX:N) He HYyCTO
o TMONYYHTD:

« W= @caepyomuii (n)

. e = HHpopManus (M)

. cBasarb (n, @ caeayowni (M)
« 0cBoGoanTh MecTo (BX:H)
Konen OPOrpaMmsl

DpOrpaMMa HcKaTh (BX:e,fl, BHIX : HAIILIE,yKa3aTeab)
. Aano : et E, n:nomep
. MOXYuATH: HAIJH :Ja/HeT, yKasaTeJs:sanach(@po,@za ! HEAEKC)

. YKazaTesb := (n, @ caenyiomni (n)) N
. LUEKJ MOKA yKa3aTesb.@ 3a = n @ mudopmanns (yxasarenb,® sa)we
« « BHOOJHATH

'« . yKa3aTejb.@ 0 = yKal3aTess.@3a

« . YyKasaTesb,@3a = @cueayownfi (yxasartesb.® sa)
. Komel NEKMA

. HamJu (= (yKasaTesb.@ 3a %= n)

KoHely NporpaMmul

nporpamMma CBs3aTh (sx:Hl,HZ:anexc) ==
@ caepyoupi (U1); =12

nporpaMma 3axBaTHTb MecTo (BuX :H ! uHgekc)
« RA¥O : eCThb CBOGOJHOE MecTO
» NONYYHTSH:

. W i= @creayome (ana cBOGORHOTO MecTa)
. cBf3aTh (uma cBoGoaHOro Mecta, @ cuenyromud (M)
KOHeN MPOorpaMMul

nporpaMma OCBOGOAHTb MECTO {8x : U t HHAeKC)
+ RaHo t _ .
« MONYSHTHI

. ceasatb (M,@ crenyiomnit (iny cB06OAHOTO Meo?a))
. cpasaTh (Hux cBoOommoro mecra, H)
KOHSI fiPOrpaMMul

nporpaMmMa KOHUHTH PaGoTy ====
nHbOpMalns . KOUNTS PacoTy; @ anenysonyuft. ROHIRTH pabory

KOREH HCHOARHTOHD | o ooy ve 5o 0m s i om0 m o 550 00 50 e 5.5 g 25 5 20 o m 5n w0



234 TJ. 8. CTPYRTYPH NAHHBIX M UX PEAJU3IALMU

3amevanHe, B pTOM Dasjiens M 3aHEAMAINCH TOJABLKO PERIHY
sanneft MHoxkectsa, Ha npakrrke uame BCTPEYalOTCH HarpyMXeHHHE
MHOXKecTBa, [IpHBelewHHe BHIle PeaNH3AUWHE JErKo MOAUGHIEPYIOTCH
H /s PeajH3alHH HarpyKeHHHX MHOXKeCTB — AOCTATOUHO Hapaiielibs
HO C BEKTOPOM <«HH(OpManHs» 3aBECTH BEKTOp «Harpyskas» ¥ XpaHuTh
B SNmeMEHTAX STOr0 BeKTODEZ HArDy3Ky SJeMEHTOB MHOXeCTBa,

SAIAYH M VIIPAJKHEHHA

1. Moanpuunpyitite HempepHBHYIO peajiH3amHI0 MHOMeCTBa (MOCJes

AOBaTeNbHHA NOHCK) TAK, YTOGH NpPE BLINOJMEHHH NOAPSA HECKOJb-
KMX JReACTBHA € OAHHM M TEM K€ SJEMEHTOM (MampuMep, BONpPOC O
NPANAANCIKHOCTH, a MNOTOM J06aBJeHHe) NOHCK SAEMEHTa NPOH3BO-
JAW/ICSA TOJBKO OAMH pas.
. VYxasanme Baenste rioGaabAne OGBEKTH, B KOTOpPHX Oyaer
XpanHTbcs HHpOPManus o mnociefiHeM O6pabaThiBaBIIeMCs 3JeMeHTe,
0 erc NDHHAAJMEXHOCTH MHOXECTBY M B CJydae, €CJIH 3JeMEeHT NpH-
HajJIeXKHT MHOXECTBY, €r0 MHACKC B BEKTOpE.

2. Peumte 3agavy 1 A GMHAPHOro MOHCKA, .

3. Peayuayitite MHOKecTBO M anementos THna E Ha Gase

a) xem-¢ynxkuun h:E—>0 .. p—1,

6) BeKTOpa <MOILHOCTb CJHOA» DIEMEHTOB THHA Z-4- ¢ HHAEKCOM
qana 0..p— 1,

B) BeKTopa euu(» saeMentos tHna E ¢ mupekcom Ttuna 0,,p — |,

.T) MHOKECTBA «OCTATOK» 9JeMeHTOB tuia E

TaK, 9ToOH GHJM BHOOJNHEHH CJELYIONHe COOTHOLICHHS:

1) momuocty caon (i) ==uncao saeMenToB B
- Mj={meM:h (m)=1i}
2) ecam M; 55 (), 10
i (i) = M;,
M{\urt (1) & ocratox,
nud (i) ¢ ocraTox

{xpyraMH cnoBaMH, ecin M; COAEPXHT OAHH SJEMeHT, TO OH NOMeINaeT-
ca B mad(i); ecnm M; copepxur Gosee OAHOro SJeMeHTa, TO OAUWH H3
Hax noMmemaercs B Hud(i), a ocrambine — B OCTATOK), '

4. Peaymayfite HarpyXeHHOe MHOXEOTBO 3J€MEHTOB THNa E ¢ Ha-
rpysxoft THma Y, MOAmGHNuPOBAB HEOPEPHBHYIO PEaNH3ALHIO MHOXE-
cTBa.

5. PeasnsyfiTe  HarpyXeHHO®  MHOXKECTBO  5/eMEHTOB  THIA
1..Makeunn ¢ marpyskoft thma Y, MomudHumposas OuroByio peadn-
8alNI0 MHOXKECTBA,

6. Peanusyiite marpymeHHOe MHOXKECTBO SJ¢MeHTOB Tuia E ¢ Ha-
Tpysxoif_ThNa Y, MOAMQHOHMPOBAB Xell-DeasH3aMI0 MHOKECTBA,
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15, JisyMepHoe xewnpopanne N0 PaBHOMEPHOl ceTke, /
OntuMuzanns aJropuT™Ma NocTpoenmus mn3oGpaxenns NOAHSAPA

- DBenommaM  npoekr  «Iloctpoemme  u3oGpaxkeHHs - HOJMHSApas
(pasn. 11)., B sToM npoekte Hpu NOCTPOEHMH H306paXKeHNs BHAUMOM
MacTH NOMMSAPA AJMA KAXKAOro pebpa LepeGHpainch BCe rpaHy, 9TOGH
{y4ecTb BO3MOXKHOE 3aropauBaHHe IpaHbl0 uacTH peGpa. Dpemennnii
B Konlle pasa. 11 ¢uapTp Jmmb yckopua o6pab6otky napu (peGpo,
rpanb) B Caydae, KOraa Ipakb 3aBeJOMO He 3areHseT pe6po, OAHAKO
He H3MEHWJ KaueCTBeHHONl KapTusbl — mepeGop’ Bcex map (peGpo,
TpaHb) NpH NOCTPOEHHH UsOGpaxieHHs MONUIAPA COXPAHAJCH.

Jlerko mpocnexuth anaJorHl0 Mexay nepeGopoM Bcex rpanell ans
onpenesieHHs BHAMMOH uacTH peGpa B pasd. 11 u nepeGopom Emcex
S/IeMeHTOB MHOMECTBA AJs ONpefesieHHs NMPHHAAJNEKHOCTH STOMY MHO-
KeCTBY HeKOTOPOro SieMeHTa. ECTeCTBeMHO, BOSHUKAET BONPOC: HeJbasl
IH BOCHOJb30BATHCA WAEAMA XCWMPOBAHMA H HE LCKAT6 TPAHH, «UMEI0-

* luHe OTHOWIeHHE> K pelpy, a svimucaard ux? JIpyTHMH croBaMH, HEMb3d

VIH peaJin30BAaTh NOCTPOeHHe H30GpaxeHWUsi MOJHIAPA Tax, 4ToOH Naphl
{(pe6po, rpaHbp) Aas KajeKHX APYr OT APyra pe6pa H TpaHd B Hpo-
uecce MOCTpoeHus H306paxenHs 6006iye ne paccmarpusasuce? B srom
paspene MH NOKa¥KeM, YTO STO BO3MOXKHO, H COOTBETCTBYloUmM 0Gpa-
soM wusmennM mnpoex? <«[locTpoennme H306paxcenus NONUSApPa>.

Caryanus, x0raa HaM NDHXOAMTCA fOPabaThiBaTh, yJyUlaTh yiKe
FOTOBYIO NpOrpaMMy, THOHYHA AJisi TporpaMMupoBanms. Jawmumit pas-
JeJl MPH3BAaH TaKkKe Ha KOHKPETHOM NpHMepe NPOAEMOHCTPHPOBATDb, 4TO
‘MM NPOEKTOB, PEAMM3OBAHHHX NO TEXHOJOTHU <CBEPXy BHE3», MOAHU-
¢uKanHa OPOBORHTCSH AOCTATOUHO JIErKO H NPOCTO: XOTA HOBHIE HpeH
H Tpe6yioT p06aBJeHHS B HPOEKT HOBLIX HCHOJHHTENeH, peanH3aluus
CTapHx HCOOJHHTENEH MEHSeTCs He3HAUHTENAbHO WM He MeHsercs
BOBCe.

Hneqa psymepnoro xeumvposamds. PaccMOTPHM INIOCKOCTb NPOEKIHH
¢ KoOopamsHaTaMu U, V. OnsinmeM BOKPYr NpPOeKUYE NOJHSADPA HA OTY
IJIOCKOCTb CTAHAAPTHOUE npAMOYeoabHuK (T. e, TPAMOYrOALHHK CO CTO-
poHaMH, mapa/ieJbHHIMH KOOPAMHATHHM ocaM), PaspelmnM’ ero cpef«
UMy JIMEMSME Ha Yernpe vactH (pmc, 15.1) m nasoBeM 8TH vacTH
eneadamu. :

Jns EKaxAOro M3 UYETHDEX THe3N SanOMHHM MHOXECTBO rpaHes,
mpoexumn KOTODHX safieBaior rxesao, Jlomyckam BOJBHOCTb peuH, Ta-
Koe MHOXeCTBO rpamei MM Takxe OyaeM Ha3niBaTb 2ne300M H IO«
BOPHTD, €TO0 PpaHb «momana» B ruesno. Ilpeasapurenbnoe pasMellleHHR
rpaseli mO FHeSHaM HasoeM 2nesdosanuem epaned (puc. 15.2).

Tlocne rHespoBaHHs rpaHell jis DOCTPOeHHs H300paxKeHHs Jioboro
pebpa AOCTATOUHO YYECTb I'PAHH TOJPKO M3 TeX THE3A, KOTOpHeE 3aje-
Bagr mpoekuus ®Toro pebpa, PasyMeercss, Ipaib MOXKET MOHAacTb He
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B ONHO, & B ABa, TPH HJM JaxKe deThpe raesfa. OaHako ecanm uncjio
rpaneli m peGep BeNHKO, B KaXKAOe IME3N0 NONajaeT OKOJO 9deTBEpTH
Bcex rpaHedi, a pe6po, Kak NpaBHXO, NpOeUHDYeTCs MEJHKOM B ONHO
rHe3n0, TO obmiee uMC/IO aHaNM3HPyeMHX nap (pe6po, rpanb) yMembs
IMHTCS ApPHMEPHO B YeTHpe pasa.

Puc. 15.1

9To ¥ eCTb BHMIDHII, KOTODHE jaer XelHPOBaHHe, — BEAb €CJH
pe6po npoenEpyeTcs HEeJHKOM B OLHO TIHE3NO, TO TPAHH M3 TPEX APY-
FHX rHe3[ 8000uje He pACCMATPUBGIOTCS npu ROCTpOenuu u3obpascenus
sudumod 4actu pebpa. ‘ .

EcTecTBeHHO NHTATbCA pasBHTL STOT NOAXOA, YBEJIHMUHBAs UHCIO
HelleHnit NpSMOYTOJbHHKA, OMMCAHHOrO BOKPYT MHOMHMIApPA, BIJNOTH A0
FeOPeTHUECKH HAEANbHOrG CJAyuas, KOrjAa pasMep TrHesj NpHMEpHO
“papes pasMepy rpanefi, Eme Gosee H30IIPEHHYI0 ONTHMH3AUMIO MOXHO
6uno OH -MPOBECTH, paccMaTpuBas Ha IJIOCKOCTH CeTKy THe3Z nepes
MEeHHOro pa3Mepa, COINIACOBAHHOTO C pasMepaMu mpoexuuil rpaseft. Mu,
oanako, He OymeM o6CyXiaTb 9STOT MOAXOX, a OrPaHMYAMCH TOJBKO
cayyaeM paBHOMepHO# ceTku. Bosee Toro, ans nNpocTOTH MH Jaxke He
GyAeM nOACTPauBaTh PasMep rHe3Aa NOA pas3Mep IpaHd, a DeajH3yeM
RByMepHoe XellpoBaHHe mO (EKCHDOBaHHOM ceTke, Hampumep 30 » 30,

5. IBYMEPHOE XEUIMPOBAHHUE 10 PABHOMEPHOM CETKE 937

7 TakaM 06PasoM, CETKA —- 9TO MATPHUIA M3 K¥K THE3Jl, TAE IHE3J0 +
eTo MHOMKEJTBO SJeMEHTOB THNA «rpaHbs, Xell-QYHKIUsS CONOCTaBJsieT
#eKOTOPOMY MNPAMOYrOJbHHKY MHOKECTBO 3ajeBaeMBX HM rHesj, T. &

t |24 5B

&1718|9]1

i1 ]12(13]24 |15

1617118 |19 ] 20

21 [ 22| 23] 24} 25
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- 11, 12, 13, | 13, 14, 19,
16, 17, 18, | 18, 19, 20
21, 22, 23 | 22,23,24,%5

MPOBKUMS NONMBAPA U CaTHA 2%2 & PenyneTar rHe3n0RAHHS |
4 F

Pue. 15.2

KaKoe-T0 MHOXECTBO ‘HHAEKCOB MaTPHIH, B COOTBeTCTBHH ¢ 9TOH XemRs
_byuxumell KaXayio rpanb Hafo NOMCTHTH B Te rHe3fa, KOTOphe &fi-
HeBaeT NPSMOYrOJBHHK rPard, a mpH NOCTPOeHHH HaoOpaxenms peGpa
nepe6upaTh rpaEH TONbKO H3 TeX rHe3Jl, KOTOPHE 3aJeBaeT npanb«
YTONBHHEK pebpa,

Yro6u eule pa3 NOSCHATH aHANOTHIO ¢ OOHYHHM XelIMpPoBaHHEM,
BCIOMHHM, YTO BaKHeHINAW ONEDALHMs NpH paloTe ¢ MHOXKECTBAMH M
910 noncK. Ho uCKaTh MOXHO He TOJBKO KOHKDETHBIH SNEMEHT. g
Iauy moMCKa B MHOXKecTBe M 3afaMHOro sieMeHTa @ MOXHO QGOCIHTHL
tak: RafiTH B M noaMEoxecrBo MQ Bcex saemenTos m @& M, oGia-
Raomux csoficTeoM Q(m). B sanaue noHcka saemeHta ¢poficTRO Q
ecTb coBmajeHue c e, T. e, Q(m)=(m == ¢). B enyuae pacemaTpHBae-
MOrO HaMH [ByMeDHOTO XeHIMpopagua M — 310 MuOXecTBO Tpapelt
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noARsnpa, @ - pe6po, a MIHeTes HOAMHOXeECTBO rpanell MQ, oGramaios
IORX CBOHCTBOM

Q(m)==(mpoekusn M # € Ha NJNOCKOCTb UV TNEPeceKaioTCH).

N 3 oOmuHOM, H B ABYMepHOM XeIUHPOBAHHY MHOXecTBo MQ sBHO
#Racomte TpyaHo, ITostoMy ceoficTBo Q 3amensercsa Gosee cialuM
cpoficteoM Q' (T. e. TakmM, uTo Hs Q’(m) caeayer Q(m)), BHUHCAHTB
KoTOpOe Gosee HAH MeBee nmpocTo, B OGHYHOM XelIHPOBAHHH CBOHCTBO
m'== e samenserct Ha h(m) == h(e). B 18ymepHOM XellMPOBaWHH CBOM«
cTBO NepeceyeHns NDOSKIHR m W € SaMEHACTCA Ha CBOACTBO <CyIle-
c_; THe3sRo, KOTOpoe NepeceKaloT H NPAMOYroJbHHK peGpa e, H
%ﬂyronbuux rpasn ms, B TOM H ppyroM ciyuae BHHIPHIN A0«
é'mraeTca 8a CHeT TOro, 9TO MOHCK SJEMEHTOB, YAOBJETBODPHIOMHX Q
B MHOXecTBe M, 3aMeHseTCH NMOHCKOM B MoaMHOXKecTse MQ'.
¢« Tlpocrora smuncrenus MQ’ B ofomx caydasx obecneunBaercs
oeM, YTO MHOKECTBO M pasOMBAaeICs HEKOTODHM HE SABLCAWUM OT e
cnocofoM na nofmuoxectsa M; {Ms==UM,). B o6munoM XemmpoBa«
HEH moAMHOKecTBa M, He flepetekaiotes, a MQ’ coBnazaer ¢ OaHHM
{H$ HHX, T, e. sagaua Haxomgehwus MQ’ ceomures K BHOOPY OREHOro H3
éyxte cymecryonax M, B asymepHOM XelmposaHmm MHOXecTBa M,
;Mor’y'r nepecexaTnCs, MQ’ ectb ofbeawHeHHe HeKOTOpPOro umesa M; m
{naxom el MQ' COCTOHT B BHOOpe HECKOJABKHX M3 M.
Bos’apamam K HCXOAHOR sajaue, 3aMeTHM, YTO AJA ABYMEPHOro
Refunposanus gafd snath pasMepH NPOeKUHH Beero nosHszpa. [Mostomy

‘Oyped QuHYaTh, 4TO B CHCTeMy mnpeAnncanruft 6a3oBoro HcmoasmTeNst

JIHSAP® BXOAHT elile OZMO NMPEANMHCAaHHE
¢ 4, pasMepn (BHIX tIleRTp 1 Touka R3, pammyc ! umcno), KoTopoe Bo3-
BpamasT B BHXOAHHX NApaMeTPax WEHTP M PAajgAyC Kaxof-Hubyab
Cpopy, comepxamieft nmoiHSAP M OPAMEpPNO paBHON eMy N0 pasMepy,

Peannsanua. B cooTsercTemm ¢ TexmosorHedl <«cBepXy BHHS» BBes
Jied Rasi BoeX AefoTBHA O rHesmaMm (THe3jgoBamme rpasefl, nepeGop
Tphuel, HMEOU{HE OTHOUIEHWe K pebpy, H T. m.) COEHHAJBHHA HCOOJ.
gnrens «I'wesgoparenss. Kpome rtoro, OymeM, ecam 3T0 noHanoGurcs,
Henomb3oBaTh Menonnyreneli «H3soGpasmresb peGpas, «UVs m ap. m3
pasa, 11, Torga B cooTBeTCTBHM C mMpeeli ABYMEDHOrO XeIUHPOBAHHA
‘HOeTpOeHHe H30GpalKeHHs MOJHSAPA MOMKHO 3amuCaTh TakKi

nPorpaMMa NocTpoenne u3oOpakeHns MOMHIApPA

+ fiaHo § | monmsnp B R3 (ucnosmurens ‘‘Ionmsnp’’)

. | nanpaBaerue npoexTaposauna (wenomurens /Tipoexrtop’’)

. nonyqn-u.: | maockoe u3oGpamenmg peGep noxmsapa (mapaJiienpHas
| npoekuus) ¢ //ynanenneM HeBHAMMBIX AHHuA'/

i = ey gy
§ ?wmmah‘mmb padoery (UV,0pamMoyrQartuk Hoansapa)

\
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« bEKx V rpanb & Iloausap.MHOXKeCTBO rpaHell BHNOJHATD

« « l'HeagoBaTesb.n06aBATL OGBEKT (BX : IPanb,

. e Bx : UV.0psMOyroapHuK rpauy (nx rpanb))

. Komen nEKxa

. nEKa V pebpo & ITosmusap.muoxkectso peGep BHNOMMATE

« . Hso6pasntenp pebpa.mavats paory (Bx1pe6po) .

« » I'mespoBartess.ans Kamaoro o6beKTa MMEMMEro OTHOLIERHE
.o K {8x : UV.npaMOyToNpHEK pe6pa (BX ! pe6po)) BHIOJHHTE
. (Bx s Mso6pasntesnr pe6pa.yuecT TeHb OT TpPaHRm)
+ » H3obpasutesp pebpa.konunTb paboTy

. Komel nuKaa

« Tuesnopatens . KonunTL padory

KoHell MPOrpaMMul

I[Ipeanucanne «npsMOYroAbHHK NOJMHSHPAY, KOTOPOE MH 3AECH JIO¥
Gasunm mcnonuntenmo «UVs, jo/xno BHpalaTHBATh B KAUeCTBE 3HAs
MeHHsl NPAMOYFOJbHHK Ha [JIOCKOCTH NMPOEKHHHM B UV-KOODAMHATAX, KO«
TOPHH COACPKHT NPOEKHHIO BCEro MNOJHSADPa H NpHMepHO paBen eff
no pasmepy, Peannsampio STOro npeanmcanns INPOBEAUTE CAMOCTOS«
TeJbHO,

3pech HaM BlepBHe BCTPEYACTCs CHTYallHs, KOTAd HMs MPOrpaMMH
nepepaeTcs B KauecTse (haKTHUECKOro mnapaMeTpa APYrofl mporpamme,
a HMeHHO jMs nporpaMMm <Hs06pasutens pe6pa.yuecTh TeHb OT rpas
HH» nepenaerTcs oanHo# w3 nporpamm TImesposatens. Takas mepepaua,
B CYIIHOCTY, HHUEM HE OTIHYACTCA OT MNePeRauM uHCes = PH peajH«
8alMH NPOrpaMMH

Ans KaxA0TO o6beKra HMelouiero orTholenwme K (Bx!IT)
BHIOJAUNTD (BX ¢ fefic TBHEY

f

‘opManbupii napamMeTp <«AefCTBHe» 0603HAIAET HEKOTOPYIO NPOTPaMMYy
BetpersB npH BHIOJHEHHH CTPOKY

neiicTBHe (BX1e),
Vuusepcaasiit Bunonnurtens saMeHdt ¢opManbHHE nmapaMerp «nuelfs
CTBHE» Ha (AKTHYECKHH, YyKasaHHKH B BH30Be, H BHIOJIMHT

Hso6pasutenp peGpa.ydectb Tenb OT rpanm (BX!e),

C ‘YHCTO CHHTAKCHUECKOH, ASHKOBOH TOUKM 3DeHHs mapaMeTp «xeffe
CTBHE» 3JeCh HMEET THN <HMs nporpaMMH» (Toukee, CKOHCTPYRPOBAH
croco6oM «HMs NPOrpaMMBI» — CM. NpUJOKeHHe 1),

Tenepp nepex HaMH CTOHT 3ajada peaju3oBaTh HCOOJHATeAY
«I'nespoBaTesbs:

acnonsuteab I'nespoBatens

. CH: )

+ 1. sauaTh pa6oty (Bx:Il:unpamoyrosbauk)

¢ 2. noGaBHTb 00BEKT (BX:¢:E, II:npaMoyronbRex)
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» 3. AN KaXKAOro O6BEKTA MMEIOILErsc OTHOIIeHHE K
{8x : I1: IpAMOYrObHAK) BHNOJIKUTL (BX$ aeﬁc’rsm)
4. xOHUYHTb paboTy

- ®o @

B npeanncanun «¢Hayath paGoTy» 3ajaeTcs MaKCHMaJbHHE npss
MOYronbuHK, TOT caMbifi, KOTOpHE Aaablie pasGuBaercs paBHOMepHOA
ceTKo# Ha rHespa, B cOOTBeTCTBHH ¢ HACAMH JBYMEDHOro XelIHDOBa«
BHfi 10 NpeammCaBmi0 «a06aBuTb OGDbeKT» Hajo mepefiTm OT OPAMO~
YrosbHAKa O0BEKTA K MHOMECTBY 33/€BAEMHX ITHM NPAMOYTOJBLHAKOM
THE3X ® nanee A0GaBHTL OGBEKT B Ka/oe OTACJbHOE FHE3N0 H3 STOro
MROXKEeCTBa, AHAJNOTHUMO K olepamusM Haj OTACHbHHMH THe3RaMR
CBOAHMTCS H BHIOJHEHNE OpeANHucaHus <«AJs Kaxjaoro..s. [lostomy B
COOTBETCTBHH ¢ TeXHOJOrmefl «cBepXy BHH3» NPHEMEM pellenne, 9T0
Bce oNepal¥H Haj OTHEJbHHMH FHe3laMH OyAeT BHINOMHATL CHEUHaJbs
‘gl wcnonmnTeab «Hespas m peanHayem I'HesfoBatens Ba Oase sToro
BHOBb NDPHAYMAHHOIO HCROJMHTeIIS,

+ KOHCTAHTH

« k==30 {uncao zxe.nermﬁ CeTKH THe3f

« THOM:

. WHAexo rmespma ==0 ,, k—1

. HpAMOyrobuEK == samuch (umin, vmin, umax, vmax:R)

. 06BeKTH! -
o -u0, vO:9HCHO | KOODRAHATH JIEBOTO HHIKHErO YIAA CETKH THESN
. du, dv:gmcao |pasmep THe34a MO TOPHSOHTANH H. BEPTHKAJM

DT 00BeKTH, BMeCTe ¢ KOHCTaNTOH K NOJMHOCTHIO 3aRAIOT CETKY
fHe3Z ¥ AONXKML GHTH YCTAHOBJIEHH NO NPeANUBCAHHI0 «HAYaTbh PaGoTy».
+ HCNOJb3yemble WCTIOJNHATENH]

o TI'nesna

" KOHeR ONECAHER | w e ——————— —————— o e e e — -

nporpamma HauaTth paGory (8x:II:nmpsMoyronsunx)
. AaHO : T1: npamMoyroabuuk | Beelt ceTkH ruesp HEJAKOM
-+ MOAY4HTH: | ycTaHOB/IEHH raofanbEbe 06bexTH I'Resgosarens

. u0 := IT,umin
. V0 := IT.vmin
. du:= (T.umax — u0)/k
e dv:= (I1.vmax — v0)/k

Fuésna.Hauars padory ..
xolell uporpaum-l ..
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nporpaMma 106aBuTh 06neKT (Bx:e:E, I1: npamoyroabuux)
+ AAHO : | 06BexT e u ero mpaMoyroabuuk I1
« moxyunTh: | 06BexT p0oGaBieH BO Bee THe3na, KoTopuwe sanesaer [1

o imin = mupEmym (k — 1, ueaoe ( (I1.umin — u0)/du) )
. jmin ;= mumamym (k — 1, neaoe ( ([T.vmin — v0)/dv) )
. imax := mmummyM (k — 1, uesoe ( ([T.umax — u0)/du) )
. jmax:= mmmumym (k — 1, nenoe ( ([1.vmax — v0)/dv) )

. naka V ie imin .. imax sHnoandTh

" . nBuka V je& jmin .. jmax BHOOJXRATDH

. « . Tnespa no6aButh OOBEKT (BX :e€) B rHesgo (8x:i,j)
. » KOHen HHEJA

. KOHell IHKJA

KOHeN nporpaMMul

IlepsHe ueTHpe CTPOKHM STOH MNPOrpaMMH, BHYHCIAIOMIHE imin,
imax, jmin, jmax,—sTo H ecTh Xem-QYHKUH#, KOTOpas NO NPAMO-
yrOMBEAKY OObeKTa BHUMCASET <OPAMOYTOJABHOE® MHOXKECTBO THE3A
i(t. e. Mpoxectso map (i,j), imn<i<g imax, jmin < j < jmax) ra-
Koe, 4TO NPAMOYrOJbHHK 0OBEKTa STHM MHOXECTBOM MNOKPHBAeTCH
LEJHKOM, :

NPOrpaMMa AJs KaxJAoro o0heKTa MMeElollero OTHONIeHHE K

. (8x : I1: npaMoyrobuuK) BHOOMHATE (BX : AeficTBHE)
. AaHO $ peficTBEe : MMA NpOrpaMMH | & mpsmoyroabnuk [1

. MOAYYHTDH: | AeficTBHEe BHUIOJKEHO AJs BCeX THesll, S8afieBaeMbiX I

. 00meKTH:

. imin, imax, jmin, jmax:uupexc raesia

. imin := mEaEmyM (k — 1, geaoe ( (I1.umin — u0)/du) )
. jmin ;= munuMym (k — 1, genoe ( (Il.vmin — v0)/dv) )
. imax:= munuMyM (k — 1, mexoe ( ([1.umax — u0)/du) )
. jmax:= Muuamym (k — 1, neroe ( ([I.vmax - v0)/dv) ).

. nuka V i =imin .. imax BHOOJHATDH

. + nuEa V je jmin .. jmax BHNOJHATH

. . . THesna.nns xaxporo ofbekTa s rHesaa (ex:1, )
BHOOJMHATL (BX : AeficTBHE}

+ .+ KoHeHN NEKJA
. KOHel HEKJa
KoHen nporpaMMul

nporpamma Kom4HTb paboTy === ['Heana.KkonuHTh pabory
KOHCIX HOHOAKATENAN I--n-----u---nn----a--:::-;:an‘\
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Hrak, MH COBepIIHIH &I JEKOMHO3HUHH, NOJYSHJIH DeasH3alHio
R(T'nesposaTens, [nesna), a 3a0AHO NpHAYMAand H CAMOrO HCHONHHTEs
«'nesga». Tlockombky, OmHako, HemosmHTeAb «['Heafa» He sABAAETCA
6a30BHIM, TO HaRO COBEPIIHTEL CIEAYIOWMA IIAT AEKOMODOSHIHH H peasis
80BaTh 3TOr0 HCHOMHUTENS] Ha 6a3e 4ero-tTo eile.

MH Moram 6H CKa3aTb cefiuac, 9TO HCNOJAHHTENL <D HE3Aa» — STO
HCHOJHHTEJb THIA MaTpDHIIA SJEMEHTOB THIA rHE3A0 ¢ HHACKCAMH THNA
0..29, 0..29, rae THN TrHe3KO — 5TO INOCIEAOBATEILHOCTb SJECMEHTOB.
tuna E. TIpn sToM, mpaBma, Hazo 6uno 6b H3MeHHTh (opMy OGpamie
HHfi K HcnoauuTenaio «I'nespas, T. e, BMECTO

Tmespa.no6aBuTh 06bEKT (BX:e) B raesno (Bx:i,j)
HamucaThb

Tuesxa (i,j).n06aBuTh (BX$e) B KOHEL. NOCJELOBATENbHOCTH,
a BMeCTO
-T'neana.ana kampxoro o6bekTa u3 ruesia (Bx:i,j)

HAMHCATDh

Tuespa (1,]).BcraTh B HAUAM0 MOCACXOBATEJIBHOCTH

nuks V e & Henpourtanso#t waeta Inesaa (i, j) sunosumtn
. . HAeficTBHe (BX!e)

KOHEN HHKJa

{B mnocnenmemM cAywae BWSOB INpeANMCaBHA HCHOJHHTENs <«[Hesza»

OKa3aJICH SAMEHEHHHM Ha BCTPOGHHHHA B YHHBEPCAJbHHA BHIOJHH« §

TeJb UHKI, nepe6npalomna BCEé 3IJIEMEHTH M3 HENPOYHTAHHON dacTy
NOC/AEI0BATENMbHOCTH. )

Mu, opsako, ofewlanM; ¥TO TAaKHMH <«CTPYKTYpaMH crpyx'ryp», 9

KaKk MaTpHlla NOCNeNOBATEJbHOCTEH, B 5TOM KHHIM® NOMB3OBATLCA HE
Gynew, TlosToMy B COOTBETCTBHH ¢ TPaAHIHMAMH 3TOR IJaBH peanusyem
ucnonnutens «[He3a» Ha Gase BeKTOpa, HOYTH KOCJOBHO TNOBTOPHB

CCHIJIOYHYIO DeaNH3alHI0 HCIOJHHTENRS «P MHOXKECTB» H3 npeRH Ayiero

pasaeaa.
HcnoanuTeab ['Hesza
« CH:

» 1. mauare paGory

: 2. 70GaBUTb OGBeERT {BX: e'E) B rHesno (Bx:i,j:unmexc mesna)

o 3. mas KaXAOro 06BEKTa MS rHEsAa (BX:i »jtHAxeKe ruesna) ’

. BHINOJHATD (BX : AcHCTBHE ! HMH nporpamuny E

. = cBasatb (Bx:HI,12;unpekc)
» 4. KOHuUHTB pafoTy

+ EKOHCTAHTHG

v ke =~=80 [WHCNO ACASHUR CETKM FHeas -

BHNOJHHTE (BX ¢ feficTBHE)
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% P ==k sk |o6mee uncI0 rHesx B CETKE
o MaKce YHCAO 08BexToB == 1000
e  MaKcHHA ==p | Makc THCAO0 0GBLEKTOB

e« THUH

o HHEeKC rueaga==0 ,, k—1
s« HHaeKc==0 ,, MAKCHHA
¢+ noMep ==0 ,, p~1

, HCHOIb3yeMHE HCHOTHHTENAH!

s HudopmauuniBekTop E(p+1 4 Maxcmm)

o @caepyommfi :BeKTOp HHAEKC (HHAEKC)

o HACH PeaiM3anuu:

« Kaxpoe cocrosnue BekTOpa '@ c.ne;xyxomxﬁ" onpefieaseT 0TOGpa<
seune f MHOKECTBA HHASKCOB B Cels.

L

fiu—> @caepyomuft (1)

Mu peamusyem I'mesna Tak, 9TO B KamAHfi MOMEHT BpeMeHH O0ToG-
paxense f B3aHMHO OZHO3HAYHO H HMeeT POBHO P -+ 1 TpPaeKTOpHH.
« Mnoxecrso ¢ nugekcamz i, J ompeseasercs TpaekTopHelt, OPOXOe
. Admef uepes Touky n==isk - j (ura storo mHomectsa). Kaxzoft
» Touke t 9TOfi TpaeKTOpHH (KpoMe TOUKH n) OTBEYA®T §JSMEHT MHOv
« JectBa, aexamuil B uudpopmanua(t).

> ®» o

KOHEI OIMACAHMA | e i s o o i e e s e o o e o o 0 e e e o oA

nporpaMma Hadath paboTy

+ BAAHO ! MAaKCHHA > P

+ NOJNYIHTH: l'rpaex'ropxﬁ Kaxaoro MHOXeCTBa COCTOHT H3 TOYKH HHJA
. | TpaekTopust ‘/cBOGOAHOS MeCTO' =D «u MaKCHHZ

» HH(bOpManua.HAYaTb paGoTy

« @caenywouuit.nauath paGoTy

» mHKaX V 0 & HOMEeD BHINOAHHUTH

« . cBasath (u,n) | TpaeKTOpHH MHOXKECTB

+ KOHENm mMHKI3

. nuka V He=p ., Makcusx — | BHNOIHHTD
. o ceasats (M,H+ 1)

» KOHell MHKI&

. cBs3aTh (MakCHHR,P)

KOHen mporpaMmbl

nporpamma 106aBuTh 00bekT (BX;eiE) B ruespo (sx:l,j)
e ZaHO _ -8 i J3nungKe raesHs, ’
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. @ caenyownit (p)= p |T. e ecTb cBOGOZHOE MeECTO
» HOTYYHTH: CoL

o I == i*k+j | HHI COOTBETCTBYIOULEr0 MHOKeCTBa'
« U := @caexyomnit (p) | saxBaTHTL MecTo H3 TpaeKTOpHH

. cBasatb {p, @ caenyromun (1)) | “cBoGoxHOe MecTo”,

. cBsa3aTh (U, @ caenyomnit (n)) | Bkmounts H B Basajo

. cBasats (m, H) | TPaekTOpHHE m-r0 MHOMXKeCTBa

. HngopManna (M) 1=e | no6aBHTE OGBEKT

KOHeH NpOorpamMmhl

nporpaMma s Kaxuoro o0beKTa 'H3 rHesjpa (BX:1,j:HHmexke ruesmay
. BHINOJHATL (BX ! J€CTBHE } HMS nporpauuu)”
. JaHo H
« DONYYHTDH:

o ni=isk+]
s Hi== @caeayromuh (m)
+ UMK DOKa H=£n BROOAHATH |48 KaXAOro si-Ta MH Ba

IHH.’I COOTBETCTBYIOUIEIr0 MHOXKECTBA

« .« nAeficrere (BX :mHopManua (H)). =
« « H:= @crenyoumi (H) ’ " 4
. KOHeNm nHKIa ' 3
KOHEN NPOrpaMMu .

nporpamMMa cBsi3aTh (BX: : H1,HU2: muxexc) == @cnenyomut (U1) 1= H2 4

nporpaMMa KOHUYHTE PaGoTy ==

HHPOPMAILHSA . KOHUHTD paoo'ry, @ cJepyionuii . KOHIHTD pa60'ry
xouen DCHOTHETOMH e 5 25 0 o 5 150 o 50 0 o 5 £ 5 £ o £ s o o 55 o 0 55 om0

SBaMeuamme. B caysae, ecim BOSHHKaET HeOGXONMMOCTD BHIHOJHHTD
¥akoe-ro feficTBhe AJs KAXKAOTO H3 0GLEeKTOB, XpaHALIKXCA B HEKOTOPOM HC+
fonnurene X, MOXHO NOCTYHHTb ABOAKO. OfHH HYTb — N0GaBHTH HCHOXHHTEMO X
NPeNNHCAHHSl <«HAYa® O6paGOTKY», <«ecTb HeoOpaGoTauubie OGDbEKTH*, <«NONYe

9HTH OYepefHON OGLEeKT B (BLIX : €)», «KOMIHTL of6paloTKy» B HanucaTh pars.

MeHT HpOrpaMMBl BHAA

X.HayaTh 06PaGOTKY
nuakn noxa X.ecTh HeofpaGoTaHHble 00HEKTH BHIOIHATE
. X.noayuuth ouepefHOf 0G'BEKT B (BRHIX ; e)

o neficTBue (BX :e) " 4

HoHexN, NHENA
X.KOBUHTh 0GpaGOTKy

Hpyroi OyTh, KoTopufi B OHJ NPEMeHeH Bhillle, = €IOPYIHTL® NePe6OP obbeKd
T0B CaMOMY HCHONHETENIO X, T. €. BBeCTH NpeaNnHCAHH®
X. N8 KaXA0ro o6BeKTa BHIIOMMATH (BX : AelcTBEE).

Ilpn nepsoM HoaxoAe B uHKJAe o6paGOTKH KpoMe BHNIOIHEHHA RelicTBuR
NPOMCXOAAT K&K MHMHMYM JBa BblaoBa mpeAnHCaHHE HcnoJumpTedss X. Ecau
ficnonuuTens X peaiusopad Ha Gase mucrosuutenss Y, Kotopefi B CBOK odYepens
.geunamn ‘Ha Gase Z, u mepeGupaeynle OfbeKTH peanyag XpauATCAs B HCHOJs
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Butene Z, To ApH HOJYYeHHH OuepefHoro o6beKra B IHHKJIe 06paGOTKH STH
ucnonHuTeN OYAYT «mo lenodke*» BH3KBaTh ADPYr ApPYra u Hepejpabaib OOy«
geHublfi 06LeKT e o6paTHO. Ilpn BTOpOM HOAXOXe <«lo NeHouke® OyxeT .mepelad
TONIbKO sanpoc Ha HepeGop OGHEKTOB, a caM nepeGop OyAeT OCYLLECTBAATHCH
ucnonnuteneM Z. TakuM o6pasoM, Bropoll HoAXoA (B NPOrpaMMHPOBaHHH OH
HasHBaeTCs 3anpoyedypusanuesm HUKAOS) HNO3BOJsIeT NHCaTh He ToJabKQ OGosee
KOPOTKHE u GoNee HOHsITHbie, HO H Gojee 9dhdekTHBHEE HpOrpaMMEl.

OueHky 9(Q(eKTHBHOCTH ABYMEPHOro XeIIHPOBaHHA. MH peann3o-
Ba/l NOCTPOeHHe H306PaKEeHHs NONHOAPA ‘HA OCHOBe Hiedl JBYMEepHOIo
XeiIHPOBAHHA NO DABHOMEDHOR ceTke. IIpaBOMEPHO, OJHAKO, 3aAaThb
BONPOC: a 4YTo JaeT Tagaf peanusanuda? HHTYHTHBHO KaXercsd, uTO
UHCJIO YYHTHBAEMHX JJis KaXAOro peSpa rpamefi JOJDKHO CYUeCTBEHHO
cokpaTHTbe, OHAaKO, 4TO SHAYMT CymiecTBeHHO? MOXHO JH, HampH-
Mep, rapaHuTHpoOBaTh, 4TO B CpefHeM a8 Kaxjaoro peGpa Gyner me-
peGuparpca ue Gonee HekoTOpoA noau or oGuiero uHcAa rpauefi? Mox-
HO A4 BOOGIE XOTh KAK-TO Gojiee HJM MeHee CTPOrO OUEHHTb 9(1)¢ex-
THBHOCTb NOJYUYEHHOR DeaNHsanuu?

[Monyuenne nmoZOGHOro pOAA OUSHOK fABAAETCA HE MPOrpaMMHCT-
CKOfi, a MaTeMaTHYeCKOH AEATENbHOCTbIo. [IPHIOAHOCTb MM HENPHIOA-
HOCTb HOBOR nporpaMMH B OPOrPpaMMHPOBAaHMH OGLIYHO ONpeAEsseTCs
Ho pesyabrTaraM paGOTH mpOrpaMMhH Ha KOHKpeTHHX pnaHHHX. Ecam,
OJHAaKO, HOBasd NpOrpaMma OKasajach- HeYNOBJNETBODHTEJbLHON H Haxo
pa3o6paTbCs, moueMy OHAa paGoTaer MelJEHHO, HH eCH HAAO HOHAT,
HA KakKHX KJIaccax JAHHHX HOBag nporpamMma sdQeKTHsHa, TO NOJY-
yeHHe CTPOrMX MATEMATHYECKHX OLEHOK MOXKET OKasaTbC MOME3HHIM.

Mu chopmyanpyeM cefiuac oueHKH 9bQEeKTHBHOCTH ABYMEPHOro
XellNDOBAHHS N0 PaBHOMEDHON CeTKe H IOKAaXKeM, KAK HX MOXKHO [0+
Ka3zaTb, OCHOBHYIO UEHHOCTb IIPH 3TOM NPEACTABJAIT He CTONBKO CaMH
OLEHKH, CKOJDbKO JIEMOHCTPAlHfi NDHMEHEHHA MAaTeMAaTHYeCKHX METOXOH
paccyXJeHus K UHCTO NIDAKTHYECKON NPOrpaMMHCTCKON 3agave.

Urax, nycrs monusgp HmeeT N pe6ep m M rpaneft. Hac martepe-
cyer oueHKa BpeMeHH {p DOCTPOCHHA H306paKeHHsI NOAH3ApA [Af
Goapmmx N ¥ M mpu samanHoM BexkTope mpoekTHpoBamus p. Ilpexze
BCero mpeHeGpexeM 3aTpaTaMn Ha NPeABAPHTENbHOE THE3NOBAHHE TPa-_
Hefl — OHH JMHERHO 3aBHCAT OT uHcaa rpanefi, ‘Torxa

fm] .

fme My — 9HCJIO rpamefi, HMEIONMX OTHOIIeHWe K i-My peGpy (rpanmb
umMeer OTHowlexnue & pe6py, eciH CyIMECTBYeT THE3RO, KOTOPOE sape-
BAlOT H rpaEb, H Pe6P0O); y-—KOHCTAHTA, XAPAKTEPHSYIOWIAd BpeMs
06paGoTkn 0ZHON mapH (peGpo, rpamb),

MakcHMaNbHO® 3HAUEHHS KaXJAOTO WHCAA M PaBHO OGmeMy HHCAY
M rpaneft noamsipa, Moxuo NpHAYMaTb NOMHSAPH, AAH KOTODHX



' rae L — BceBOSMOXHMe npsMue, a Ki ~-YHCIO TPaHCBEpCaJbEHX mepe+ 4
ceuennlt (T. e, mepeceueHnii Ge3 kacamus) npaMmod L ¢ rpaHsaMH mo- J

Bue (1)),
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XEIIHPOBAHHE HHUETO HE AAeT, — BCe M AefCTBHTENLHO DaBHH M m
4p ==, yMN. JlosTOMy npuMeHiTb XeilHpOBaHHe (H NOJAYYaTh KakHe Obi
70 HH OHJIO OUEHKH) Hafo JHIOb HPH HEKOTODHX OPraHHYEHHNX, HPEX<
AOJOKEHHAX O NOAHIAPE. ' 7

Mu GymeM IpeAmoJarath, 4TO TPaHH NOJHIAPA UMEIOT RPUMEDHO
odunarxossill pasmep B He O4eHb BLITAHYTL, a pasmep eHe3d 6au3on
& pasmepy cpaned., Bonee ¢opMasbHO 3TO NPEANONOKEHHE MOXKHO

chopMyanpoBaTh TaH: CYWECTBYIOT KOHCTaHTH d>0, C =1 Takne, i

sTo ana JmoGoh rpamm I' cymectsyior kpyrH Basc B Bac B miockocTH
rpann pamuycos d/C u dC COOTBETCTBEHHO TaKhe, YTO
A}

? “ByceT = Bye. (1)

Iipn rTex xe koHcrantaX d ® C aaa JmoGoro reesga G CymecTsywoT
kpyrd Ba;c H Bqc T8KHE, UTO )

Kpome TOro, BEefeM emie. OAHY XAPAKTEPHCTHKY HOAMIADPA (HA+ 4

poBeM ee KPaTHOCTHIO MOBEPXHOCTH):

K= max Ky,

ausfpa, (Ha npakruke K o6huno Haxozurcs B jpuamasoxe oT 2 mo 6.) -

Torsa BpeMs NOCTpPeHHsi H306paX<eHHs NOJH3APA INPH BEKTOPA. ,.
DpoeKTHpOBaHus p (6e3 yueTa JHHEHHHX IO UHCAY IpaHel 3aTpaTr Ha -§

npensapﬂ're.ubﬂoe ruesgoBaHue rpaﬂeu) MOXHO OLEHHTb KaK

ty=1y Z < Z m s 2§

i=l_

rge m;—uHCA0 rpanell, SajeBalomHX UHJHHAp paanyca 3dC ¢ ockio) 4

napajJenpHOR p, BHOpaHHHA Tak, uro I-¢ pe6po colepxurcs B IH» ]
qupipe paauyca dC ¢ Toft Xe oCbio (9TO BO3MOXKHO, TaK KaK BCAKOQ
pe6po NPHHALJEKHT HEKOTOPOR FpamH, & AJAS FPaHH BLIIOJHEHO yeaos 4

8mech B gaiee a b (MeHbllle ¢ TOUYHOCTHIO RO KOHCTAHTH) O3Has ‘
§aeT, NTO CYUIECTBYeT KOHCTaHTa ¢ > 0, He BaBHCAIIAA OT HOAMINPA
‘(n e, or N, M, 4, K), Takas, wro & < gb. E

Qopuyas (3) ©uesnana, HO HHYETO He TOBODHT 06 50 (DEeKTHBHOCTH
asymeproro xemupoanns., M3 mee, exHako, yxe HHCTO (;opmam»no ‘
MOXHO HOJNYYHTS @JIENYIOULHS OLEHKH:
A) » cpenren mo Bcem HanpaBieHHAM NPOEKTHPOBaHKS HpH M > 1

op' & KNInM;

45. IBYMEPHOE XENIMPOBAHME IO PABHOMEPHOR CETKE 247

B) npu m060M HanpaBJeHHH HPOSKTHPOBAHHA P
tp KN (Dp/d + 1),

rae D, — gumamerp npoekuus MofesiH Ha NpAMYIO, Napaj/elbHYyI0 p.

B gacTHOCTH, ec/lH mOAMSAP He OYCHL BHITSHYT BIOMb. P, T. &
Dp/d<4/N, 10 t, <KNy/N.

OTH OLeHKH sABAAIOTCH OHEHKAMH CBepxy. KpoMe TOro, MOXHO
NPHBECTH NPHMepH NOJU3APOB, NOKasHBaioUHe, 9T0 oueHkd A) H B)
He yJyyliaeMH, a HMEHHO:

C) xieruaTHi JMCT n* N, BEKTOpP P OPTOrOHaAeH NJAOCKOCTH JH<
cra, K= 1:

tp = N;

D) KAeT9aTHIlil JHCT f e N, BEKTOP p HapajuIelieR IIOCKOCTH JIHCTA
F ORHOMY M3 HampaBaenuli ceTkm amcra, K = I

tp m NA/M;
E) muororpaHHMK H3 n® rpanefi, yaopaersopsiomux (1), Bmomcas-
HHf B chepy pasuyca nd, p — moboe, K = 2, 1 > 5C:

tp = NiaM

(a~ b osmauaer, uto a < b 1 b<a).
Jlokasarenscrea ounesok A), B) u E) Gasupyiorcs Ha TOM dakre,
410

Ix

Snonepxnocm <K- Snonepxnocm no6oft Guryps, (3)

durypul @ copepxaelt -
rae K — kpatHocTe moBepXsocTH ¢urypw O, onpeienseMas aHaAOTHY-
HO KPAaTHOCTH NMOBEPXHOCTH MOJH3APA.

Cam 5707 (aKT OYEBHAHO CHeAYET H3 HSBECTHOR GOPMYJNH HH-
'rerpa.nbﬂoﬂ reometprs (cm., Hampumep, Canrano JI, Hurerpaabmas
reoMeTpusi ¥ reoMeTpHYECKHEe BEpPOATHOCTH, ra. 14, pasgen 5), BHpa-
Kaome#i MJIOMAZb S NOBEPXHOCTH KOMMOAKTHOIO JABYMEDHOro Audoe-
PeHIMpYeMOro KyCOUHO-TVIaZIKOro MHOroo6pasHa M2 uepes uncio K
TpaHCBEpPCANbHHX MepeceyeHnii BCeBOSMOXHHX npaMmx L ¢ Mﬂoroo6-
pasuem M2

s=2 | ma. .
LOMi£EQ

Hs A) u B) ROKaxeM Kak Gonee mpoctyio ouenky B). Coraacho

3 ] (2),

Z m <N max my
=1
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Hs (1) cneayer, uto BCe rpamu j, paiollHe BKAaX B my, T.e sales
paiompe IHAMBAp i-ro peGpa BAOJAb P pajaryca 3dC, coaepxarcs B
GeckOHEUHOM IuimuApe papwyca R == 4dC c¢ Toit 2&ke oCplO, 4TO H LM<

auugp i-ro pe6pa. Tak Kax XHaMeTp NDOEKUHH NOJHSJAPAa Ha OCb HH< . E

JAHHEpa paBeH Dp, TO MOXHO BHJIEJHTL 4acTb IHJAHRAPA, CKaXKeM B, I
amuER D, Takyio, 4TO Bce rpamu j H3 m; A€XaT B 3TOR ¥acTH, 15104 :
Iafb NOBEPXHOCTH STOR YaCTH LHIHHAPA

Sg=2nR?+ 2:rLRDp =2nR (R + Dp). :
Ha ocuoBanun (3) cymmapsas njomanp S rpamei j HS my YROBies 4 ,
TBOpSIET HEPABEHCTBY

S <K:S8z=2nKR (Dp + R) = 2nK4dC (D, + 4dC).
C npyroft cTopoHH, H3 (1) HmeeM “;

S = n(d/CY*my.
Cael0BaTeNbHO,

m; < (C/d)? 2K4 dC (Dp + 4dC) = : 1
, = 8CICK (Dp/d + 4C) K K (Dp/d + 1),

3naunrt, g

tp S N n'liax m; g KN (Dp/d - 1)-

Ioxasateanctea omenok A) n E), Xord  Gonee CNOXHH H Tpe- 3
6ylor pfZa XONOMHHTENbHHX MOCTPOEHHH, NPOBOAATCA H NPHHLHNE E
ragEM Xe o6pasoM Ha ocHoBe (opMyaH (3). IlokasaTenbcTBa OUEHOK j
C) u D) TpHBHANBHH H OCTABAAIOTCA YHTATEJIO. 3

TpuBe/ennbe BHIE OUEHKH NOKASHBAIOT, YTO ABYMEPHOE XellHs
posande mO paBHOMepHOR ceTke HamGonee 2 (deKTHBHO Ha YdYacTKax 7
NOBEPXHOCTH HOMH3APA, HOPMAJbHHX K BEKTOPY HPOEKTHPOBAHHT, —
ua stHx yuacrkax t, &~ KN. Ha yuacTkax, mouTH KacaTeJbHHX K BeK+ :
ropy npoextnpoBanns, tp = KN A/M (ecin TONBKO MOBEPXHOCTH HE ABY
JsieTcs CHJAbHO BHTAHYTOH BIOJb P), & B LeJIOM AA mapoo6pasHoil ;'
MOZEJH (HahpuMep, A5 annpokcuMapsu cdepH), paBHO KaK H B Cpel~ 4
HeM 10O BCeM HAOpaBJeHHAM NPOEKTHPOBAaHHA JJd OGO MOZENH,
¢t ~ KNInM. :

3A0AYU K YIIPAJKHEHH

1. Peanusyfite npefmucanne «UY.NpAMOYrOAbEHH NOJH3XPAX.
2. MozucuunpyiiTe NOCTpOenHe H30GpaKeHHs TMOAHSApA c.nenyxo-f
mpEM 06pasoM: BBEXHTE TPH JONOJHHTEJbHGHIe CETRH rHe3A, TakKne xe:
KaK H meppast, HO CO CABHIOM Ha NOJIOBHHY pasMepa FHesAa Do ro-
PHSQHTANM K/HJM O BepTHKAMH, ¢ TeM UYTOOH <«HAKPHTH» rHe3laM

16. BUPTYAJIbHAS TAMATH 249

JIOMOJIHATENbHEX CETOK BEPTHKAJbLHHIE H TOPH30HTAJbHEE JIHHHH nepaoﬂ
cerku. IIpH ruesmosanum rpasH ee cielyeT no0asifTb BO BCe 3ane-
paeMHe THE3Za BCeX CETOK, a npH o6paGoTke peGpa cueRyeT BHOpaTb
CeTKy, B KOTOpOil peGpo 3ameBaeT HaHMEHbilee KOJHYECTBO TIHe3l, H
pa6oTaTh Tak, Kak eciH GOH APYrHX CeTOK He cymectsoBano. ([lia
MOAM3APOB ¢ rpaHAMH NPHMEPHO OJMHAKOBOIrO pasMepa Takas MOJH«
dukauns oGecmeunBaer mpakTHueckn 100 %-noe momajanne naoGpa-
KaeMoro pe6pa HeJHKOM B OAHO rHe3no, 49TO NPHBOAHT K yCKOp€eHHIO
NOCTpOEHHA H30Gpakenus nmoausapa B 1.5—2 pasa.)

3. Hokaxure ouenkn C) B D) 5PODEKTHBHOCTH [ABYMEPHOrO Xe-
IIHPOBaHHA AJs KJIET4AaTOrO JHCTAa H3 Tl # N rpaned,

4, Tlyets M1 — MpoOXecTBO OTpeskos B R3 n M2~ MHOXeCTBO
tpeyroabarkoe B R3, Peaausyfire mporpaMMy DOCTPOEHH: H3oGpaxe«
HHS OTpeskoB M3 M1 ¢ yueToM 8arOpaKHBAaHHA HX TPeyroJbHAKaMH
s M2, .

5. PewnTe safauy .4 Tak, uTo6H B mpollecce MOCTPOEHHs H30Gpa-
Kemns MI kaxawit Tpeyrosbrk 3 M2 paccMarpupancsi He Gonee
OXHOTO pa3a.

6. TlpuMeunTte IByMepHO® XeIIMpOBaHME IPH peIICHHH 3aJauH 5,

B sagauax 7—I11 TpeGyercs NmpHAYMaTb MaKCHMAaJbHO 3((eKTHB+
Hylo peannsauuo, Kak MHHHMYM, mporpaMMa e JOAXCHA aHANHSHPO+
BaTb Bce napd (a,b), ac A, beB.

7. Mycte A u B —/iBa MHOXeCTBA TOYEK Ha HpAMOA. Hannmure
nporpaMMy, KOTOpas HAaxOAHT a) pAacCTOfiHHE MEXJy MHOXecTBaMH,
6) mepeceuenne MHOXECTB. .

8, Ilycts A B B — Ba MHOXeCTBa OTDE3KOB Ha npsmoit. Hanxe
mHMTe OpOrpaMMy, KOTOpas HAXOXHT a) pACCTOSHHe MeXRy MHOXes
¢TBaMH, G) mepecedeHHe MHOXECTB.

9, [lycrb A u B—n1sa MHOXecTBa Touex Ha miockoctH. Hamue
HIHTE OpPOrpaMMy, KOTOPAf HaXOAHT HX HepeceyeHHe,

10. Tycts A 1 B — Ba MHOXecTBa HeAHX Todek B R3, aexaumpux
B mape paguyca 127, Hamuuwmre mporpaMmy, KOTODafd HAXORHT ‘X
nepeceyeHue. .

"11. TMycre A B B—ma MHOXECTBA TOYEK B CAHMHUHOM Kpyre
Ha mjOCKOCTH., HanummTe NPOrpaMMy, HOTOpas HaxOAHT pPacCTOfHHe
MexAy HuME ¢ TouHOCTEIO o 1/10.

16. BupTyanbHas HaMsTh

B sroM pasfieie M peaqnsyeM «GOJBIIOH> BEKTOp H3 N sxe«
menTos THna E Ha Gase TOUHO Takoro xe «GoJbiloro» mexropa s N
37eMEHTOB THOa B H eille OZHOTO «MaJEHbKOrO» BEKTOpA HS 11 aJies
menros THna E, rae n <€ N, Oxsako cHayaja HOSCHHM NPHYHHH BO3s
HHKHOBEHHA BTOR Ha HEpBLI BIriAA CTDAHHOH 8343YH,
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Tlamarb coBpeMeHHHX IBM COCTOMT H3 HECKOMBKHX KOMIOHEHT,
usHUeCKH N0 DPasHOMY pea/iM3OBAHHHX H DAaGOTAOWHX © DA3HHMH
ckopocTMy, JlioGass DBM HMeeT BHYTPeHHION, TaK HA3HBAeMyIO ofe-
PaTugHyr0 nAaMATL, KOTOpas SBAAETCA BEKTOPOM 3JEMEHTOB CIIeHAJb<
Horo THma Gaifit. BafiT cocrour M3 8 sjeMeHTOB. THHA AA/HeT, HA3H-
BaeMHIX 6uUTamu, H MOXeT HMeTb 28 == 256 pas/MAHHIX COCTOSHHH, KO«
TOpHe OGHYHO mHyMepyloTcs ot O zo 255, Takum 06pasom, GafiT MOXKHO
cyntaTh 06beKkTOM THOA 0.. 255,

Kpome onepartusnofi, 9BM umeer 06HUHO BHEIIHIOI, Gojdee Mefs
JACHHYIO NaMATb, KOTOpas HBAAETCS BEKTOPOM SHAEMEHTOB THOA O6A0K.
Brok — o710 BekTOp 9ieMentoB THHA GaAT C HHAEKCOM, KAaK IDaBHJO,
or | go 512. B sroM pasjiesie XA HAC CYLIECTBEHHO TOALKO TO, 4TO
BHEIIHfT DaMATb HMeeT HA NOPAAOK Gonbilufi 06beM H HA NOPANOK
MEHDIIIYI0 CKODOCTb PRGOTH, 4eM omepaTHBHAA. '

Kpome omepaTHBHOR M BHeuiHell maMsTn coBpeMeHHne DBM wacto
HMEIOT ewe KOMIOHEHTY NaMfATH, HAsHBaeMylo k9wt (0T aHra. cache —

. 8aI1aC) — TaKKe BEKTOp S/MeMeHTOB THHA Gadr. Kom asiserca Ha mo-
Paaok Gosee GHCTPOH MAMATHIO M HMEET HA MOPSJAOK MeHbIIHA 06beM,
NEM omepaTHBHAf, ‘ )

Pasymeetcs, ecam npn paGorTe mporpaMMi HeoGXOAHMO XpaMHTh
bGbeM HEQOpManEH, NPEBHIIAOWMA CYMMApHHA OGBEM BCEX BHIOB
flamsTH Henoab3yeMmolt 3BM, To curyauus npepesbHo mpocTa: Ha naH-
HOft 9BM xamHyio mporpaMMy BHOOAHHTL Hesb3s., TOUHO Tak XKe npo-
TPAMMY HeNb3S BHIONHHTL, €CAH CKOPOCTb PaGoTH caMoft GHCTpOk
TaMATH He OGeClewHBaeT HYXHYIO CKOPOCTb BHIIOJIHEHHS MPOIPaMMH,
Hame, OxHAKO, BCTPEUAeTCH NDOMEXYTOUHAA CHTYAUHH: CyMMapHuil
pOBeM naMATH ROCTATOYEH H CKOpOCTh paGoru GucTpolt maMATH ympoB-
#leTBOpHTENBHA, HO BCA HeoGXOXMMas HEGOpMALHA OLHOBPEMEHHO B
.OMICTPYIO maMfTh He MOMEMIAeTCs. .

TTockoabKy B KaXAuli OTPE3OK BpeMEHH NporpaMMa OGHUHO pa-
GoTaer He CO BCEMH XAHHHIMM, a AHIUL © HEKOTOPOR HX 4YacTbio, To

MOXHO INONHTATHECA DPa3MECTHTHL 3TH 4KTHBHO HCOOJIb3yeMHe JaHHHE 3

B Golcrpot maMatH, Torza Ha JAHHOM OTpeske BPEMEHH CKODOCTH BH-
NoJHeRAs NPOrpaMMul GYAET ONPEACNSTHCH CKOPOCTHIO PaGOTH 6LicTpoit
naMarn, Pasymeercd, B Ipoumecce BHINOJHEHHSA OPOrpAMMM  AKTHBHO
HeoNb3yeMue RaHHEe H3MeHsloTcd, [losroMy mnas oGecneuemus 6ricT-
PoOit paGOTH HaHHHE HYXHO DEryJspHO HEPepacnpeneisiTh MeXJy GhCT-
polt maMaTsio B MeiJenHoll. BosHHKaeT Bompoc: Kak $TO HenaTb? OrBger,
KOTOPH/ H3JaraeTcsi B HACTOAMEM pasfelle, TAKOB! Gynem mHCaTe
OpOrpaMMH, He HCHOAB3YA §ABHO HH MAJEHBKYIO OWICTPYIO NaMsATh
. (sexTop 3zemento THma E ¢ unaexcoM or 0 jo n—1), #e Goabllyio
Meauennyio, Bumecro srToro mcmoabayeM B mpOrpamMMe HCIOSHHTENS
. “&P’Wubnn (oT anra, virtual — BooGpaxaemant) maMsaTb» (BekTOp
r,  aAeMentos tana B ¢ wBexcom or 0 4Q N 1), cunTas, 10 ero cko«

" T4
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pocts paGoTH 6aHaKa K CKOPOCTH paGOTH GHCTPOR maMarH. Cam sTOT
Gosbiliofi GHCTpHft BekTOp peaxusyeM Ha Gase Goabmoft MenneHHOH
NaMATH, HCHOJBSYS AAf YCKOpemHs PaGoTH MANEHLKYI GHCTPYIO.

EcrecTBeHHO, 9TO HA caMOM Aeje OOECHEYHTb BHICOKYI0 CKOPOCTb
paGoTH HcnoAEHTeNs «BHpTyanabnmas naMsATb» MOXHO TOJBKO B TOM
ciaydae, eCAH nepepacnpefieienHs AAHHHX MeXAy OHCTpOR u MeAjen-
soft maMaThio GYAYT NPOHCXOAHTH CYNISCTBEHHO pexe, ueM OOpauieHAs
K SJCMEHTaM, yXKe HMEIOWHMCS B OHCTPOA NaMaTH. A 9TO SaBHCHT
He TOALKO OT peanH3al#H BHPTYaJbHOR naMfATH, HO H OT TOro, Kak
oHa wucmoapsyercda., Ecim, RanpuMep, NOCJAeA0BaTEIbHO HCHOOAH30BATH
Hynesofi, mepsHi,.,,, N—1-0 SaeMenTH BHPTyaAbHOl NaMATH, TO;
KakoBa OH HH OHJja ¢ peajH3alHsd, CKOpPocTb paGoTm Oymer TaKoi
e, KaK CKOPOCTH -MeanenHoft maMatH. TakuM o6pasoM, peanHsauud
HCOOJHHTeN <«BupTyajbHasd HaMsaTh» J[OJ/XKHA YUHTHBATh XapakTep
€r0 HCIOJb3OBaHHA.

PaccmMoTpEM B HOCTAaHOBKH H JBa pellleHHs STOR 3afauH:

a) omepaTHBHAs NaMATb PacCMaTPHBaeTcs Kak ~GOMbMIAf MeNJIeH-
Had, a K3 —Kak yckopureas (tnn E=Gafir). Peanusauusa XOMKHA
GHITH mpelefibno HPOCTOH (OHA «3aMaHBAETCs» B anmapartypy) u obec-
nesdBath GHCTpyl0 paloTy Kak MHMHMYM TNpH MHOrOKpPaTHOM YTCHHH
(B TIPOHSBOABHOM HOPSAKE) N MOGKX HOAPAR HAYIIMX SJAEMEHTOB;

6) omepaTuBHasg NaMATb (TOUHee, HEKOTOpasa ee YacTh, HasHBae-
Masg nyaom—oOT aHr;, pool — obummMii (GOMK) paccMATPHBAETCA Kak
GhHiCTpast MajeHbKasd, T. €. HAK YCKODHTEJb, & OCHOBHHM XPaHHJHIIEM
SJEMEHTOB CIYXHT BHEINHAA (MJH, KaK ee eille HA3HBAIOT, BTOPHUHAS)
namaTb, XOTA 57eMEHTOM ONEPATHBHON maMATH ABjderca Gafit, a sJe-
MEHTOM BTOPHYMOH — GJOK, MH JJs NPOCTOTH 6yAeM CYHTATb, 4TO OHH
COCTOSIT H3 SJE€MEHTOB OJHOIO THHA — H3 GA0OKOB. Bupryaabnas nmamars
AomkHa paGoraTh ¢ GiaokaMu H oGecmednsaTth GHCTPYIO paGOTY M HpPH
9TeHHH, H NIPH 3a0HCH JIOGHX (Me 06H3aTENLHO HIYWMX HONPSR) 1 ey
MEHTOB. .

" KpoMe OCHOBEHX 6a30BHX CTPYKTYp B peaJH3alHsix paspellaercd
HCIOJIb30BaTh «HeGOMbIIME> (M3 I DJEMEHTOB) BEKTOPH OGDBEKTOB THNA
Aa/uert, YHCeN H CCHIOK.

[TockONbKy n3MeHeHHE SAEMEHTa BHPTYAJbHOA MNaMATH — NOTeH«
uuajpHO GoJiee ROJras ONEpAlMf, YeM €ro HCIOJb3OBAHHE, TO JNOCTyN
K SJEMEHTY BEKTOpA pasfelqHM H3 KB ONEPAIMH — UTEHHE M SalHCh ==
¢ 6yzeM peayM3OBHIBaTh HCIOJHHTENA «BHpTyanbhas nmaMsTb» CO Cles
Ayiomefi cucremofi npeAnHCaHAR:

1, nauare paGory ‘

2. snement ¢ nngexcom (wx:i) E

3. sanucars (BX :E) B sieMeHT ¢ MHAeKcOoM {BX :i)
4, XOHUHTbL PaGoTy

-
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3ameuanne, OOGHUHO MH (OPMYJHPYeM TpeGOBAHHA K PeEajHe
3auusaM A0 HX CO3jnanus, Ha NpaKTHKE 3TO HE BCeraga TakK — AOBOJILHO
HacTO CHauajla NPHAYMEIBAETCS HHTEpPeCHAfl DeasH3arHf, a NOTOM BH-
SICHAeTCA, YTO OHA MOXET CYUIECTBEHHO NOMOYb HIPH pELIEHHH TEX HJH
HHHX 3ajad.

Ksm-namsats. -Ilycte cToHT 3azava peasnnsoBaTb BOOGpaXkaeMHf
{supTyanpHE) Goabliof GHCTPHA BeKTOp (HasoBeM ero <«Ksw ma-
MATh») saementos tuna E (E=@6afit) ¢ uanekcom or 0 no N—1 Ha
Gase ManeHbKOro GecTporo sekropa «Ksme ¢ mafiekcom 0T 0 g0 n—1
A GoJabinoro MejajenHoro BekrTopa <«[lamaTrb» ¢ ungekcoMm or 0 fo
Ne=1, Hpnea peanusauuu oueHbp mnpocra: GylXeM XpaHHTb 3JIeMEHTH
BHDPTYaJbHOTO BEKTOpa B COOTBETCTBYIOIIHX SieMeHTax BekTOopa <«[la-
MaTb», d BekTOp «KsIl» mcmoabsyeM B KadectBe ycKopHread. Jlas
STOrO . OTOGpa3EM  MHOXecTBO HHRekcoB 0..N—1 xem-dyHrumed
h(i)=imodn B MuHOXectBo 0,.n~— 1, Ilpn sanucm saemesra ¢ HH-
AexcoM i 6yaeM SamHCHBaTb €ro H B NaMATb, H B 9JAEMEHT K3 C
anaekcoM h(i). IIpH uTemun saeMenTa CHadalda HOCMOTDPHM, He Haxo-
RHTCA JH STOT 3JAeMeHT yXxe B Bexktope «Kows, Ecan pa, To x mamaru
ofpamaTtbcs BooGme He OyZeM (3a cuerT 4ero H JOMKHH MOJYIHTH
BHHIPHII B CcKopocTH), Ecim xe saeMenra 8 K5Il HET, TO NpouUTeM
€ro H3 NaMATH H OJHOBPEMEHHO NOMeCTHM B KSII B 3JEMEHT € HH-
aexcom h (i), ' :

B 3BM pycrpoficTBa «K3HI» H «maMATE» KOHCTPYHPYIOTC TaK, 4TO
IpH BCAKOM YTEHHH H3 NAMATH HJH SaNHCH B NaMATh 3JMCMEHT molNla-

naeT B K3l aBTOMATHYECKH, OGPa3HO roBODH, NO <«HAPAMISAbRHM OPO-’
-BogaM», TakaM o6pasoM, pa6oTa ¢ Ko He TpeSyeT HHKAKOro JONIOJ-

HHTEILHOFO BPEMEHH IO CPABHEHHIO ¢ paloTof ¢ mamsrtbio. Ecam, oa-
HaKo, TPe6yeMHR SJeMeHT yXe €eCcTh B K3, TO HpPH . €ro YTeHHH

o6pailienyiss K NaMATH He NPOHCXORHT. 3a CUeT STOro cpepnee GHCTPO-

aeficrene SBM nosuinaercs B 1,6—2 pasa,

nenoanuTenb Kom maMaATh

. CI:

. 1, gauatp paGoty

, 2. saemenT ¢ HHaekcom (Bx:i) :E

. 3. samncats {(8x:E) B sseMenT ¢ HHmeKkcoM (BX:i)

« 4. xoHuHTH PaGoTy

. KOHCTAHTH!

. N=65636

. = 2048 -

« THORI

» HHACKS. =0 o N=1,
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. xom_mHgeke=0 .. n—1

. OOmeKTH:

.  HHzexkc B maMaTH:BEKTOpP HEAEKC (K HHIEKC)
. HCOOAb3yeMHe HCHOJHHTENH:

.  Ksm : BekTop E (ksm_nunekc)

. Tamars : sexrop E (uHzekc)

KOHell OMHCAHHMA | ~e e e e

nporpamMma Haisath paboTy

. Hauo :

. HONYUHTH:

. Ksm.nauatb paGory

. Uupekc B maMsATH.HayaTh paGoTy
. Ilamare.mrauath paboTy

. nuka V k € xsum_uagexc BHHOJIHHTB
. « Kam (k) := MNamsars (k)

. .« Hugerc B mamsara (k) :=

. KOHel IHKIa

KOHell oporpaMmsl

nporpaMma 9JEMEHT ¢ xﬂnexcou (BX: l.HHﬂ.eKC) E
. JaHO :
. HOJNYYHTE?

. ki=imodn

. ecad Humekc B mamarn (k) =i To
. . Kom(k) := IMauats (i)

. . Huperc B mamaru (k) := i

. KOHex ecJad

. oteer := Kom (k)

KOHen UpOrpaMmul

nporpamma samucaTh (Bx:e:E) B sseMeHT ¢ HHAEKcOM {sx ¢i)
. fano :
. MONYYHTHS

. Kom (k)

. Hnnexc B mamaru (k) := i
. Mawmate (i) ==

KoHem NPOrpaMMH

nporpaMma KOHULTL PaGoTy
« ABHO H
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» DONYTHTH:

+ Ksm.x0nudTh paGory

. HHaekc B NmaMaATH.KOHYATL paGoTy

. TlaMars.gonuuts padoTy -
KOHEI, IPOrpaMMul

KOHEI, HCUOMHHTRIA | ca oo o me oo o o e i e s o o2 o v o o e 52

HanoMs#M, 49TO peannsauns KSII-IAMATH J[aeT BHHTPHIL, €CIH
B KaXIHA KOHKPETHHHA MOMEHT BpEMEHH AKTHBHO UHTaeTcs HeGoJbinoe
(He DpeBocXOAAwmee KoII) MHOXKECTBO pAOOM PpACNOAOIEHRUX Diies
[MGHTOB BEeKTOpa, B 5TOM ciiyuae BCe OHH NOmAjalOT B K3MI, M HpH
'paOore C HHMH DaMaTb TporaTh He npuxoaurtes, Ecam, oAHako, mooue-
penno paGoTaTh BCero JHIIb G ABYMS SJSMEHTAMH BEKTODA, HHAGKCH
KOTOPHX OTJHYAIOTCS Ha 1, TO INpHAETCA NOCTOSMHO oGpamiaThesd K
-yIaMATH, M HHKaKOrO YCKODEHHS HO CPaBHEHHIO MpOCTO ¢ Ppaboroh
$ maMATHIO He 6yxer.
;' Bupryaavbuas mamath. PeminM Teneps samawy 6). 3Zech y Hae
wun E —sTo 6ok, MazenpkuR OucTpufi Bektop «Ilyis —3T0 Heko-
Topas gacTb omepaTHpHofi namath OBM, Goabuiofi MeIMCHHHH Beks
T0p «BTOpHUHAA namsATL® — 3TO HEKOTOpas 06JacTh BO BHeluHell ma-
mata. Bynem cunrare, uTO nya sBAAETCH OGHYHHM BEKTODOM, a HCs
NOJHATENL «BTOpPHUHAs maMATb», IO CYTH TaKXe SBJAAIOMMAACA BEKTO+
poM, HMEeT CAEAYIOHLYIO. CHCTEMY NpERNHCaHRM!

. HauaTb padory

. npouecTb 6M0K ¢(8X111HOMEp 6s0Ka) B (BHIX ! e : 60K)
. 3amucaTh {BX:eiG6n0K) B GaoH (BX:i:HoMep Gaoka)
. KOHUHTb paGoTy

0 N

[Mocranoska sTofi 3afaun 06pasno H3o6paxena na pue, 16.1, Hc-
nonHuTe b «BTOpHUHAn maMATb» H306paxKed MaJBLUHKOM Ha CTpeMsHKe,
IlpuBenenHas BHIE peaJH3anns K3UI-MAMATH B TOYHOCTH IOBTOpPSET
STy KapTHHY B MHHHATIOpe: BMECTO ONOKOB — GafiTH, BMECTO NYJia ~
K3Ill, BMECTO BTOPHYHON NAMATH — NaMsTh,

Huxe Mum GyXeM HCOONBb30BaTh 3HAaK (Korophm CUHTaeTcCH

_ Takofl ke Gykeofi; Kak A, B, C u Ap.) B KauecTBe ajbTepHaTHBH s
C/I0Ba «HHOEKC®, T, € HMMeHa BHAA <«F:G6A0KA» GymeM uYHTaTb H HCs
HOAB30BATH KaK «HHACKC 6i0Ka»,

HCHOOMHHTeAs BHPTyaibHas namars

» CII:

b . HauaTp paGory

5 2. sneMmeut ¢ unpekcoM (Bx:ii) 1B

+.. B. sanngath (BxietE) B oneMent ¢ HHpekcom (BX11)

b

« IAjauHa 6ioxka == 512 | Gafr

" 16. BUPTYAJILHASL TIAMSITD 255

7 —DnoMecTuTs 6ok (Bx:i) B mya (Buxik)
. = OCBOGOEHTH GJOK myaa (BHX: k)
. 4. KOHUHTb paGoTy

« KOHCTaAHTHI;
. N == 2048
. n. = 28

D

. THOBL .
« F$E6aoka =0 ,. N—1 |Bo BropHuRO#l maMATH
» #6noka Oyna==0 .. n—1
» E=0a0K = pexrop Gait (0 .. namaa Gaoka — )
BTOPHMYHAS NaMATM V BADKU N
- BTOPVMHON
// : B namMsTI
/ / S — )
/ 1 v
/ | [ —
d // -
/ p"1 —
/
-
/ / nyn \\ |
L] N
vd 7
// . \ .
L1
d - R
| — . . J b
A = T
nam\'rs — BADK nyna

PHc. 16.1

Maen peannsauns. PeannsyeM uHcOosHHTeNs <BupTyasnpHas na«
Math> (Bektop 6n0KOB ¢ nuiekcom 0.,N — 1) Ba 6ase paga oGbekToB
B OaMATH E HCHOOJNHHTeNs <«BTODHUHAS NaMsATb», KOTOPHA sBJsSETCA
TOUHO TaKHM XK€ BEKTOPOM GJOKOB, TOJBKO OUEHb MELJEHHHM. B mpos
necce paGoTH HH(OpManus H3 HEKOTOPHX GJIOKOB BTOPHYHOH NaMATH
pacmonaraercs B Gydepsom myne. Ecam mpr ofpauieHHH K TOMy RaH
WHOMy GJOKY BHPTYaJbHON IAMATH 3TOT GJNOK yXKe HAaXOAHTCA B myue,
70 mpoH3BojATcH Tpebyembe MEHCTBHA C COOTBETCTBYIOWUM GOKOM
nyaa, Ecnn xe §/loka B nyje HeT, TO OH B INyJ NoMeHlaercd, Hpﬂ
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. 9T0OM KaKoii-TO APYrofi 640K MOxer GHTb «BHTOJIKHYT» H3 myJia oGpare
HO BO BTOpHUHyl mamsTb (puc. 16.1). B konue paGoTh Bce GIOKH
myna, «BHTAJKHBAOTCA® 0GPAaTHO BO BTOPHURYIO HAMATH.

TakuM 06pasoM, AeACTBHS, NPOH3BOZHMHE NP HMHTAUHK PaGOTH

e 610KaMH BHPTyaJbHOR NaMATH, MOXHO Pas;eMHTb Ha uTeHHe/3anuch
610KOB B myle H/uAM BO BTODHUHOH NaMATH M Ha paGoTy C OrpaHHYCH-
HHIM MHOXECTBOM nap (nBmekc 6J0Ka B myJe, HHIGKC GJOKa BO BTO+
pHuHOA MaMATH) AJA BCeX HAXOAMUHXCA B MyJe 6a0k0B, (Yncno map
B 5TOM MHOXKECTBe OFPaHHYeHO gHCJAOM GJOKOB myxa.) B coorsercrsum
¢ TexHomormefl «cBepxy BHH3» BBefeM Jia PaGOTH C STHM MHOXe-
CTBOM NPOMEXYTOUHOrO HCHOAMHTENs «MmuOoXecTBO nap» H <mepeso-
JHM Ha Hero» aHajH3 HAJHUYHA MAH OTCYTCTBHS G6JOKa BHPTYyaJbHOA
DaMATH B Nyde, ONpelelieHHe HHIEKCA BHTAAKHBAEeMOro GiIOKa RyJaa,
ompefenenHe MO HHAEKCY GlOKa ero MHAEKCA B myfle H T, IL:

« HCHOJb3yeMbe MCHOJHHTEMH:

. Mpoxectso nap

. Tlya:sexTop saemenros Tena E c mwugekcom Tmma HR:6J0Kka nyaa
. Bropuunas mamars

KOHeN ONMMCAHHM | m— e e~ e e e e e e o e e

nporpamma Hadatb paGoTy
. A2HO :
» MOJNYYHTD?

. Muoxectso map.Hauath paGoty

. Ilya.nakatp paGory

. Bropuunas naMaTh.HavaTh paGoTy
KOHeN npOrpaMmul

nmporpaMMa sieMeHT ¢ HupekcoM (X :i:dGaoka):E .
« RaHO :
« HONYYHTD:

. moMmecTHTh Gaox (ex:i) B mya (emx:k)
. oreer := Ilyxa (k)
KOHEeN NPOTPAMME

Bpepennasn afech JOKaAbHAS NPOTPAMMa <IOMECTHTb G/OK B HyJ»
FOMXKHA NOMeCTHTh i-fi GJOK BHPTyadbLHON NaMATH B mya (ecaH ero
TaM He OHJIO paHbile) H BHAATh B BWXOJAHOM mapaMerpe k HHmeKC
cooTBeTCTBYlOmEro GJIOKAa myJa.

mporpamma samucath (Bx:e:E) B saement ¢ muaekcoMm (BX :i)
o AAHO : i:4EGnoka .
« HOJYRUTD:

“16. BUPTYAJILHAS TIAMATD - :

, momectnTh 6aok (BXx:f) B mya (BHX:k)
o Nya(k) =
KoHell HPOrpaMMul

pporpaMMa noMecTHts 60K (Bx:i) B nya (emx:k)

o ABHO : 1:4FGaoka

., moaysuts: k: 3k 6a0ka nyaa

» k := MnoxecTBo nap.sHfeKkc 6a0Ka B nyae (Bx:i)

. ecad k==Heonp TO |6i0OKa B NyJle HET

e o+ OCBOGOZHTH 6A0K myJsa (BHX : k)

« « Bropnunas namars.npouects 640K (BXx:i) B (BHX: Hy.n (k)
« .« Muoxkecrso nap.noGaeuts napy (Bx:k,i)

. KOHeN ecan '

KOHEl OpOrpaMMsl

Mpeanucanne «MuoXeCTBO Nap.MuJeKc 6J0Ka B nyJe» KONKHO
BuipaGaTHBaTh B KauecTBe 3HaYeHHs AHG0 HHAEKC 6J0Ka fayna, B KOs
TOpOM pacnosoxXen i-fi GaOK BHPTYyaJibHOM NaMsTH, JuUGO HeOUpP, eCqaH
f-ro 6nmoka BHpPTyaNbHOH NAMATH B JAHHHIA MOMEHT B NyJe Her (T, €
B Muoxectse nap ue cymectsyer mapu BHpa (k,i) ¢ pamanM i),

nporpamma 0ocBoGOAUTs 60K myaa (BHX : k)

« RaHO _ :

. nogyuuts: k4 Groka nyaa

. MpuoxecTBO map.BHTOMKAYTL mapy (BHX :k,{i)

. ecan {s=Heonp To | 6J0K nysa 6ua saHAT

. . Bropuusas mamarb.samucats {(Bx:Ilyx(k)) B 610k (mx:)
. KOHeNm ecjH

XOoHex HPOTpaMmbl

Mu npeamonaraeM, 94To npeAmncanHe «MHOXeECTBO nap.BHTOMKHYTH
napy» JuGo ypaisfer Kakyio-To mapy (k,i) M3 MHOXeCTBa, BHAaBaR
peJHYHHH Kk M i B KauecTBe BHXOAHHX NapaMeTpoB Hapyxy, /uHGo
BHZaeT Nmapy BHAA (k meonp), rae k — HHAEKC CBOGOAHOTO GJOKA nyaa
(Mnoxectso nap npH stom e MeHnsercu), Kpome Toro, OyzeMm mpen-
noaaratb (310 NOHAZOOHTCA B NporpaMMe <€KOHYHTH pabory»), dro
OpH NPHMEHEHHH N Pas NOAPAA HPEANHCAHHS ¢BHTOJKHYTH Mapy» HO~

- MY4AIOTCA BCE N PAIIHUHHIX SHAUCHHR k,

nporpamMa Kosusats pabory
. K8HO :
o MONYIHTD:

e KHKX N pas |T. e gHcA0 GAOKOB myxa pas

9 A, I, Kymnspesko, I, B, JleGenen
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I3

. & 0CcBOGOAHTL GnOK nysa (BHX?K)

' HOHEn HHKJa

. Broprumas naMaTh.KOHYHTH PaboOTy
. Tya.gomuuts paboty

. Muoxecrso nap.konunth paboty
XoHen MporpaMMel

KOHEN MCHOMHHTIA | mmommasm=mmms—sassssseme=—mas=

Hpexne yeMm ﬂ,BHPa:l‘bCﬂ gaablie, T. €. B COOTBETCTBHH C TE€XHOJO+

raeli «CBePXy BHH3» DEaJH30BHBATb NPOMEXYTOYHOTO HCIOJHHTCAA
«MHOKeCTBO map», SaMeTHM, 9TO B NPHBENEHHOR peaqnsalnn OPH BH
raaKHpanuH G/0Ka BHPTYaAbHOH NMAMSATH B3 OyJa OH gcezda SamHCH-
BaeTC BO BTOPHUHYIO MaMsTh, OUEBHAHO, 9TO €cM ColepKAMOe GloKa
He MEHAJOCh, TO B 9TOM HEr HeoGxoXHMOCTH, I[TOCKOJBKY samuch 6Js0Ka
BO BTOPHYHYIO NaMATb— BeCbMa MJATEIbHAs ONepalus, A3MEHHM pea
AH3AUHMIO TaK, STOGH GIOKH IyJa 3alHCHBAJIHCL BO BTOPHUHYIO naMATh
TONLKO TOrZa, KOTAa 3TO JEACTBHTEIBHO HYXHO, T, €. KOrRa colep-
KHMOe Ouioka MeHaaoch. s xpanesus HHpopMannn o6 H3MEHEHHAX
B 610Kax HoGaBHM B peajH3auHio HCHONHHTENS «BHpPTyaJbHAf NaMATbY
raoGanbHEEA OGBEKT

Ghinn M3MeHeHHs : BeKTOp na/wet (3 Gnoka myJaa)

M H3MEHHM pEaJH3amHIO NpOrpaMM «3amuCcaTh®, HOMECTHTH 610K» N
€OCBOGOIHTD GJOK»?

nporpaMMa samucaTh (BX:e:E) B s/eMEHT ¢ HHAEKCOM {Bx:i)
» J2HO + i:df Gaoka
« HOJYUHTD:

. momectuTh 60K (Bx:i) B nyx (Bx:k)
o Hya(k) :=e

. Onn usmeneHus (k) := na

KOHE[ NPOrpaMMH

nporpamMma noMecTHTb 60K {(ex:i) B nya (Bux:k)

« NAHO : 1:3k Gaoka

« noayautrs: k1idk Gaoka nyaa

< k == MHOXecTBO Nap.HHAeKC Ga0Ka B myse (BX:1)

. ecan k==wueonp To |Gnoxa B myse HeT
. « 0cBOoGOAHTL GJOK mysaa (pHX :k)

« « Bropnunaa mamats.npovects Gaok (X :i) B (Burx :Ilyx(k))
« + MHoxecrso nap.noGasuth mapy (8x:k,i)
s o Ouan nomenenus (k) ;== Her
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s KOHEnm ecian
KOHel nporpaMmuel

nporpamma 0cBOGOAHTb GJOK nysa (BHIX !k)

+» ABHO !

. noayuuTs: ki3 Gaoka nyaa

. Mnoxecrso nap. -BHTQUEHYTb Napy (BBix K, 1)

. ecan is=Heonp H 6nax Aameneuns (k) To

» + Bropnusas namars.samucars {extITyx (k)) B 6a0Kk (Bx 1)
» KOHEK ecam

KOHEel NporpaMMhl

Bropodl war pexomnosuunn. Bafimemcs Temeps pea:msalmeﬁ HQHO-
Hutens «Maoxecrso maps, CuereMa npeXmicamufi- sToro HCIOMBHTeAT
BHNIAAXT TaK:

HCHOJHHTEAb MHOXecTBO nap

. CIl:

. 1. Bavarp paGoty

o 2, BHTOJKHYTH Dapy (Bbix ki 6aoka nyna, 1tk Gaoka)
. 8 noGasuth mapy (exik:sk Guoga nyuna, i:df Gaoka)

+ 4. nugexe Gnoka B nyne (BX 113k 6aoka) $fk Saoka myna
+ .B. xonuntp paGory

+ KOHCTAHTH

. N = 2048 :
. n = 128
« THIOH:

+ Hf Groka = 0y, k;....}

« HF6hokanyna=s O o f—

[ockonbky wu¢ao nap (k,1) ®e mpeBocxoanT wncia G6nOKOR B NyJde
n k cooTBeTCTBYIOT HHAGHCaM OVIGKOB myJa, TO npocrefileg pepienue
COCTOHT B TOM, 4TOOH XpanHT> HH(poOpMamuio o mapax (k1) P rvios
6asbAOM OGBEKTE -

KHjeKe 6/0Ka | BexTop #h6ioka "(#6.7:01{51 nyzaaj,

a HMeHHO B HHAEKG 6noka(k) sammcats i, ecin napa (k, i) ectd B MHO-
JKECTBe [1ap, H HEONP, eclH maph Sk i) ¢ mamuuM k B MHOXecTBE HeT,
[lpocrefimas cCTpaTerus PHTAJIKHBAHHSA, YHOBJETBOPSIOWAR TPe-
60BaHHIO «32° N BHITAJKHBAHHA — BCe N pasAuuHnx SHEUEHHA ko, co-
CTOMT B ToM, 49TOGH NOC/TENOBATE/bHO BHTAAKHBATb OJOKH cHauana
¢ k=0, sarem ¢ k==1, k==2, ,,opk=0=], notroM onate ¢

fid
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k=0, k=1 n 1. & 3aMeruM, u4TO eCi# IpH BCAKOM J0GaBIEHRH-
napa (k,I) k comepXuT HHZEKC TOJBKO 4YTO BHTOJKHYTOro G6aoKa
(a B peamnsaumn BupTyanbHoA naMATH 3TO Tak), TO NpHMeHeHHe BTOA
CTpPaTerHH HPHBOAHT K BHTAJKHBAHHIO H3 IyJa «CaMoro craporo» 60+
- Ka — TOr0, KOTOpHil HAXOIuTCA B myjde Roabile BeeX. Jas peannsanuu
STOR CTPaTeTHH JOCTATOYHO XPAHHTH MHAEKC HOCASHHEr0 BHTOJKHY-
TOro BA0Ka NMysia M HepeMemlaTb erc mo <koabuy» 0..n— 1 mps oues

PELHOM BHTAJKHBAHUM. Mu 6yneM XpaHHTb STOT HHAEKC B IVI0GANbHOM

o6'bexre

3FBHTORKAYTOLO 6.’10!(3 #6n0xa nyaa,’

TakuM 06pasoM, NOPoAO/IKeHHe peajH3aliM HCHOJHHTeNs <«MAo«
¥ eCTBO map» BHIVIAAHT TaK:

» 06BeKThI:

« HHAEKC 670Ka:BekTop I 6aoka ($: 6noka myua)

+ ok BHTOJMKHYTOro 6J0Ka : 3 60Ka myaa

KOBEX OMMCAHHN | ——— e e -

nporpamMMa HauaTh paGoTy === 3} BHTOJKHYyTOro 6j0Ka :==n-— |
nporpaMMa BHTOJKHYTh mapy (eiX :k:df 6hoka nyaa, itk Gaoka)
. JBHO :
« DOJAYIHTH:
" k := (3§ BHTONMKHYTOrO Ga0Ka -+ 1) mod n
» 1 := mugexc 6aoka (k)
o nHAEKC G6a0Ka (k) :== ueomnp
" gk BuTOJKHYTOTO GiOKa == k'
KOHeN HPOrpamMMu

“ nporpamma n06aBuTh napy {Bx:k: 3k Groxa myaa, 1!k Gaoka)
« HAHO + unpexe 6aoka (k) = HeoHp
« BORYYHTES

. mngexc 6aoka (k) := i
KOHel, IPOTpaMMH

nporpamMa Hujiekc 6J0xa B myJe (x :1:k 6a0Kka) ¢ $ 610Ka mysa
. RAHO :

. HONYYHTb: OTBET == Heonp |ecau 6ioka i B ny.ne HeT

. MaH HHAEKC GioKa (oTBer)==1{

o HHKA V k = 4k 6n0ka nysia noka Hugexre Gaoka (k) we I -

e + BHOOJHATH

e o HHYETO HE AENATH
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s KOHeIl MHKAA
« orBer := k
KOHeN mporpaMMu

nporpaMMa KOHYHTH paloTy === HHYEro He AOAATD
KOHOIl MCHOMHATOM | o mm o o om o e e i e o e o e e o i

Xem-peamusauns sHpryassuoli mamath, I[IpHpefienHas BHIIG peaRd
BalM BHPTYaNbHOR DNaMATH (a TouHee, HCHOMHHTEAR «MHONecTBO
nap») o6nafiaeT OAHHM HEJOCTATKOM — AHAJHE HAMHUHA HIH OTCY™™
CTBHl HYXHOro 6/0Ka B NyJe, 8 TaKKe ONpefeJeHHS 6ro HHAeKca
B nyle (mpeamucanHe «MuoXectBo Nap.MHAGKG O/0Ka B INyae») ABe
JIFETCA MaccopoR omepammefl, Tak Kak OCYHIECTBAA@TCA MNOCHefoBa<
Te/IbHHM mepe6opOM BceX HOMepoB GoKoB myaa, Or 3TOro, HEAOCTATKA
MOXHO H30aBHTLCH, @CIH BOCHO/NBL3OBATHCS HAGAMH XEIIHPOBAHHS, T, &
He HCKATb HMHIeKC G/OKa B fyje, a BHUYHCIATH €r0 N0 HHAEKCY O/I0Ka
B naMaTH. BBeAeM KOHCTaHTY

p==n |uHCAO Xell-3HaYCHHA
H ria06ajpEbie 00HEKTH

Xelll_Ta6auiia : BekTop I 6aoka nyaa (0 .. p—1)
@cnen, @ npex : BexTop F: Gaoka myaa (d 6noka myaa)

Anamms HanMuHA W OnpefeleHHE MeCTODACHOJOKeHHS OaoKa §
B nyJe H3MEHHM CJeXylommM 06pazoM: BCe MHOXECTBO GJIOKOB, Haxoe
AAUMXCA B OyAe, paso6beM Ha NOAMHOXKECTBa, COOTBETCTBYIONIHE pa3«
JHYHEIM SHaveHusM Xem-¢ymkumn h(i)= imod p. Homepa 6xokos
nysa B KaXJOM NOJIMHOXECTBE -IPOBFIKEM CCHUKAMH <«@Clels» #
«@npei» B OTHEJbHHE Koabua. MHAEKC Kakoro-EHGyAhL SIEMEHTA KOJIBA
na (1.e. HOMep 6noka myna) sanmileM B xewl-TaGmmma(h), rae h—¢
eHaueHHe Xell-QYHMKUMH #AA HaHHOro Koubua. Ecam pas mexoroporo
snauenns h B myse HeT GNOKOB C TakuWM SHaueHHeM Xell-DYHKUHH, TQ
BJEMEHTY Xell-TabJuun C HHAEKCOM h NPHCBOMM 3HaYeHHE HEOmp:

HemonHHTenb MHOXKeCTEO map
+ CII:

.
—

. HagaTh padory

2. HHTONKHYTb napy (BEX !k: sk Gaoka nyaa, i $ GoKa)
3. noGasuth mapy (Bx t k! Gaoka nyaa, 113k 6noxa)

o 4 mumexc Gioka B myne (Bx-ii!df Gaoka) :3fF6aoka nyna
B. KOHuHTb paGoTy

o KOHCTAHThI;

. N == 2048
s N = 128

e D = 1 |uxcno Xem-suavenudl
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e THIH:
o dF6noka = 0,, N—-1

o dkGroka nyras== 0 ., n—1

+ OGBEKTH:

. TAgeKC Gnora ywerrop H=6roxa (J=6noka nmyna)

« gk BHTOMKHyTOTO 670Ka ! $: Gnorka myna

. xem_Tabimra‘tBexTop H6a0oxa myma (0 .. p—1)

« ‘@uien, Bopentvexrop Fh6uoka myma (FE8n0xa myma)

Xoren OMACANAR { ——— - e e

NporpamMa HaUATS PAGOTY === 4k BHTONKHYTOro 610Ka == N — 1
NPOTPAMMA BHITOAKHYTH mapy (Bmx ik :dk 610ka myda, i1 Gaoxa)
o RaHO _
« HOJYHHTH:

o k 1= (3 BuToaxnyTOro 6s0ka -} 1) mod n
o 1 :== unpexc Baoxa (k)

« Hugexc Gaoka (k) :== mepnp

3k BHTONKAYTOrO GMoka := k

B nHoBoR peanusanud, ONHAKO, B cAyYae, ECIAH BHTAJKHBAETCS

sanaTHA Saox (i ¥4 HEOmp), Eaj0 HCKJNIOTHTHL €10 H3 COOTBETCTBYIOMIErO.

KONbILA;
« ecall 1 5& weonp 10

;'. .« ceasate (@ npen (k), @caen (k))

!

@ TAKKE, ©CHM ON0R B KOABIR OfFH HJH ecll GAoKOB #eCKoJIbKO, HO
B xem-Talrune SamHCaH WHACKC HMEHHO STOTO :6JO0KA, = MONUGHUIAPOY
BaTh XeW-TalIuny:

es hi=1modp

« +« BHOOp

e+ o+ npu @cnen(k)=ak = xem_Tabanna (h) 1= meonp
e+ o 0Opa xem_TaBauua (h) =k =>xew _rtabaana (h):== @cnen (k)
« . KoOHen BuGOpa i
« KOHell eCAH

HOHeI, mPOrpaMM

nporpamMMa noGasuts mapy {(Bx:k?d} 6noka nyna, 1: 3} Groka)
. Aadgo t uHAerc Gnoka (k) = Heonp
» HOJNYTHTH?

e HHEeKc GJoKa (k) t== {

18. BUPTYAJIBHAS [TAMATE €65 -

KpoMe TOTo, HOBHA G6/OK HAAO BCTABHTH B. COOTBETETBYiONied
KOJIbIIO, €cMM OoHO Gmo (T, e, eoanm xem_taGauya(h) s2 meonp), anGo
¢hopMHPOBATH HS: 6a0Ka HOBOS KONBIO, eIH TAKOTO KOJABRA HE Gnnos

o h:x=1modyp

. kl: == xem _Tabauna (4.

. ecan kil == neomp

.. TO |6nOKOB ¢ xemw_sHauedHeM h pambure He Guno
. . cBasats {k,k) , )

.« Xem,Tabauna(h) 1=k

.« HHAYe [ BCTaB/fEM G/JOK B CTAPOe KOJLLUOS

. . ceasats {@mpen (kl), k >

« .« coasats (k. | kI}

B eror_Momenr mCe yxe onensno, MH, OAHAKO, YCROPHM. ewd
MHOrQKpaTHNe OGPALeHHA K ONHOMY H ToMy Xe Onoky B. clydae, eciH
6noK B KoJplle He OAWH, JAA STOro BOCHONB3YeMCHS TeM, 4TO B Xell-
Tabmue Momer OWTL salHeAN WHAGKC MOGOTO 3neMEHTd KOJABNa, @
NOWCK HAYHAETCH HMEeHHO ¢ $TOro ssemenrta, Taxum o6pasoM, ecad
B Xxem-TaliHIy 3amucaTb MAREKG HOBOrO, TONBKO 9TO IPOYHTANHOIC
6/oka, To HudopMauus o 6A0KaX B NMyJe OCTaHeTCA KOPPeKTHON, &
npa nopTopHOM ofpamienAn K sToMy ONOKY HCKAaTE B KOJbIG HO IIPH«
ReTcA — MH  €pasy’ mofyIHM HAZexe TpeGjemoro Gmoxa, Ifosromy wa«
NRIeM e
. « xem_TaGmma (h) 1= k
+ KoHen ecam '

KOHel, nporpamMms

nperpaMma muneke Giowa B nyse (ex:l:dfk Gaoxa)tdk Gioka nysa
« RAHO )
« FORYIRTE: OPRET == HeOND }ecny GIoKa i B nyse HeT
. nAaw HuJexe Gjoxa (oTBET) =<1
8 e s .
B noBol peaysmauNH NS HONYUEHHSH OTBETZ JOCTATOYHO OPOCMOTs
peTs. TORBEQ PMENTH KONBIA. 6 COOTBETCTBYMOUIHM 3HATRHHEM XeHl«
(ysxomm, OnpenessM: CHAMETE WHISKC K IepBOTY. SAEMEBTA KOJLIas

Hhi=1modp
o k i= xem_Ta6nmia (!’1)'

Tenepb nazo NpodMOTPETH £AMO KOJBNO B MOHCKAX TpeGyeMoro
Onoka, C y4yeToM TOro, 4TO KOJbLO MOMET GHTb mycTo (B 3TOM Cays
qae k ==HeoNnp), NOHCK G/10Ka MOXKHO 3aMHCAThL TAK:

., ecan ky=Heomp TO |ectn GIOKH ¢ TAKHM SHatYeHueM: Xem-(yaxunx
ee kli=k .

. « IBKD ROEKA HEIgKe Gaoka (k)71 m @caen (k)#kt

s o+ DBHIOAHHTD ‘
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oo o k1= @cren(k)

. » KOHel HHKJA

. . ecan uumexc 6noka (k)s<l 1o k i== HeOmp KOHeH €CJH
. KoHen ecaH '

« yT8: k==neonp |eciu I-ro Gnoka HeT B myJe

. HaH HHpexc Gaoka (k) == 1

. oTBeT ;= k

KOHelW mporpaMMu

Hcnonbsosannas BHINE JOKaldbpas NMOANPOrPAMMa «CBSASaTb» peas
JIA3yeTCs, KaK OBHIYHO: '
mporpamMa cBs3ath {BX!ka,kb) == @ ciep (ka) 1= kb;
@ npen (kb) 1== ka
NpOrpaMMa KOHYATb paGOTy s=s== HAYEro HEe NeJaTh

KOHE!N HCHOMHHTOM | rm v v v s e o e o s e e e e e e 2 e o o v

IockonbKy uHC/O Xell-3HaueHHH COBNAJAaeT ¢ MAKCHMAJBHHM 9HC+
JoM GNOKOB B WmyJe, TO MOXHO HaJedTbCHd, UTO B KOJbIle, KaK mpas
BHNO, OyBeT ofuWH-fBa sjaementa (ecJaH, HanpuMep, paboraTh ¢ N nOA-
Pl pPacHOJOKEHHHMH OJIOKAMH BTOPHYHOR mnaMATH, TO B KaXJOM
Konblle GyAer no ofuoMy sneMenty). Tak Kak 4HCHO Xell-3sHauendit
AIBAfETCS KOHCTAHTOH, TO €ro J/erko YBEJHYHTb, HanpHMep TNOJOXKHTb
paBeuM 2n, B nmociezHeM caydae B KaxJOM Kolblle, KaK NPaBHJIO,

Oyzet Bcero ofum saeMmenT (mnaa me OyJeT SJEMEHTOB BOBCE) H TOHCK

9jeMenTa OyAeT MIHOBEHHHM,

Bamewanue, CnoBa «BHUDPTyalbHas naMaTb», BOOGIIE TroBOPS,
ospayaoT Jiobyio peaNusanMio BeKTOpa Ha Gase JAPYTHX CTPYKTYD
nannux, [IpuBesenHune BHINe pealH3allHM B STOM Kjacce 8afai He
e/MHCTBEHHEE — MHPOKO PACNPOCTPAHEHHHMH H NDPAKTHIECKH HCTIONb
syeMHMH SBAfIOTCH, HANpHMep, peatH3auuH MHOTHX (manpumep, 256)
JAAaMEYeCKHX BEKTOPOB, OrpaHHYeHHHX B COBOKYNHOCTH Ha 06ase Of«
HOro GONMbUIOrO BEKTOPd, HJM peaNn3alliy <«GOJBIIOrO Pa3PEKEHHOro»
BeKTopa ¢ HEAekcoM OT 0 70 N —1 Ha Gase «ManeHbKOro» BeKTOpa
¢ magekcoM oT 0 10 n—1, rie n € N. CioBa <¢paspexeninfi» osma-
4aioT, 4T0, X0T# B GojabwioM BeKTope N 3jieMenTOB, B KaXJAHH MOMEHT
BpeMeHH pe Gojiee N H3 HHX OTAHYHO OT HekoTopoft koHcTanTH e0.
Kak u BHe, THR 3JeMeHTOB 3Jlecb — 5T0 oOmuxHo Gafit miam G6JoOK, a

- B peajiH3alMAX KPOMEe <«OCHOBHHX® O0a30BHX CTPYKTYp HCTOJBSYIOTCH
«HeGOobIIHEe? BCHOMOTATEe/AbHHE BEKTODH, SJIEMEHTAMH KOTOPHX ABAAIOT+
CH JHCIA UJIH CCHUIKH,

SAAYM U YIIPAJKHEHUSA

Bo Bcex peanusanusAx HEXKe KDOM8 yKasaHHHX GasOBHX CTPyK-
TYP MOXHO HCNO/AbSOBAThH TAKKe «HeGOJbIIHe» BEKTOPA UHCE] H CCHUIOK,
ecs# 3T0 moHazobuTCs,
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1. Peanusyfite GoAbIIOK paspexeHHHS BEKTOP SJCMEHTOB THna B
Ha $ase MaJeHBKOrO BEKTOpa 3neMeHTOB THna E.

2. Peanusyfite HCnonmMTeNs «p AMHAMHYECKHUX BEKTOPOB GJOKOB»
na 6ase ONHOTO BeKTOpa GJIOKOS,

3. Peanusyiite ucnoanurenu «p JHHAMHYECKHX BEKTGPOB GJOKOBY
na Gase GHCTPOro MaieHbkoro -GydepHoro nyna ONOKOB H HCIOJHH«
Tenss «Bropuunas naMaTes, )

4. Moaudunupyfite nenonunrens «Bupryanbnas naMaTbs Tak, 4TO«
6u on pa6GoTanm me ¢ GafitaMH, a ¢ MeMEHTaMH THOA E, rne Tun E =
BexTop Gafit (l..ZAnnHa) M BeNMUHHA «JMHHA» JENHT BEJIHYHHY <«IJHHA
GJ/I0Ka»,

17. Nipocreiiman dafiaosas cucrema

B stom paspene Mu peammsyem moByIO CTPYKTYPY HaHHHX — MPO-
cTefiliylo ¢alioByi0 CHCTeMY —-Ha Gase HemoanmTens <«IIHCK>. Ogn-
HaKO mpexpje 4eM (opManbHo CTABATL OCHOBHYIO $afiauy NporpaMMH-
poBaHMA, T. €. BEHINHCHBATbL CHCTEMH NpPeANHCAHHA HCKOMOrO HCNOJHH-
Tens «Ilpocrefiman ¢afinosas cucrema» (A) M 6a30BOrO HCHOMHHTENR
«[luck» (E), KpaTkO MOHCHHM, OTKYZAa STa 3aAaua BOHHK/A.

Ilpu paGore ¢ 31eKTPOHHO-BHUACTHTENLHHMH MAIIHAAMH (3BM),
KOTOpHe -BHCTYNAT y HAC B PoJM YHHBEpCANbHHX Bunonmurtenef, sos-
HHKAeT HeOOXOMMMOCTb XPAHEHHS OGOJBWIOr0 KOAHYECTBA pasnooGpas-
HOR HMH(OpMaliW, B 9YAaCTHOCTH, TeKCTOB nporpamM. Jo cux nop Mu
MOFM CUMTATh, 4TO YHMBePCalbHOMY BHIONHHTEN0 MOXHO BDPYUHTH
KHIYy HCHHCAHHHX JUCTOB GyMmard H Jajiee OH ABTOMATHYECKH BHIOAHHT
sajampylo nporpaMmy. OTa MOJefb, OAHAKO, XOPOLIA TOMBKO B TOM
Chydae, ecan YHupepcanbHHl BHnogumTens sBasetcs uenosexom. Ha
NpaKkTHKe, npH paGotre ¢ OBM TeKcTH nporpamMM ZOMKHH GHTb 3aKO-
JAHPOBAHH ¢ TMOMOIIBI0 NOCNeZOBaTenbHOCTeli HyJdeh M epunmmu, Takue
NOC/eI0BATE/IAOCTH MOXHO 3aMOMHHTb, XDAHHTb M HPH HeoGXOAHMO~
CTH BOCIPOMSBECTH, HANPHMep Ha MArHHTHOM JeHTe noZo6HO TOMY, Kau
XpauATCA H BOCNPOH3BOAATCA HA MATHHTOQOHHHX KacceTax NOC/efo-
BaTeNbHOCTH 3BYKOB, -

Henonvsosanne MaruuTodona Ans xpaHeHHs HAGOPMANHH, OJHAKO,
He O4YeHb yRoOmO: AJIA 3aNHCH HAH BOCHPOH3IBENEHHA Tpebyemoli uH-
GopManun JEHTYy NPHAETCR TEPEMATHBATH K HYJKHOMY MeCTY, 4TO He
ouenb Grerpo. HMuoe Reno npoHrpHBartens —TaM HIAY MOXHO npsMo
nocraBATh kyAa Hapo! IlostoMy npn paGote ¢ OBM jpam xpamenmns
HEOpPMaliy HCMOJB3YIOT CHENHANBHOE YCTPOHCTBO, HasHBaeMoe OuC«
KoM, KoTOpoe OGbeAMMHET HJEH MAarHATHON 3anHCH/BOCHPOH3BELEHHH
€ BO3MOKHOCTBIO GHCTPOTO AOCTYNA K MOGOMY MECTY MIacTHHKH. Jnck
MOKHO mpeAcTaBAHTb B BHAE MOKPHTOH - MATHHTHHM CJ0EM BpALAIO-:
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mefics MAACTHHKH, Haj KOTOPO# no pazmmyey nepememae'rcn MaruuTHas
roJioBka, nofobuan maraurodonuoil.

B oraHume oT OHWTOBOf TEXHHKH, npefHA3HAweHHOH JNa SamHCH
M BOCNPOH3BEAEGHHS MYSBIKH, DeUH H APYTAX AaHAJNOTOBHX CHIHAJOB,
sanuch WHGbOpPMalnHH Ha JHCK NPOBOAHTCH (UKCHPOBAHHHMH, CTPOro
OTMEDEHHHMH TOPLUHAMH, HA3HBaeMHMU Gaoxamu. Jlack obecnewnsaet
sanHch/dTenHe JMoGoro 6aA0Ka po e€ro HOMepy W, TakuM obpasoM, no
CyTH Jesia ABAseTcR BeKTopoM 6n0KOB, B saBHcHMocTH OT ycTpoficTsa
OAMH AHCH MOXKET COAePHMATh OT HECKOJbKEX COTeH AC HECKONbKHX
MHAMTHOHOB GACKOB,

B7OK B CBOIO ouepellb — STO BEKTOP 3JeMeHTOB THma OafT @ HHe
nekcoM or 1 zo 512, rae Ga#iT — TO 3/JeMEHT, KOTOPHIA MOXKeT HpH+
HuMath 256 pasaHuHHX cocTosmmit, Mu MoXeM NpHDHCATb PasHHIM
COCTOfHHAM GafiTa pasiHUNHe CHMBOJH, HATIPHMeD CUHMTATh, wTo 85-¢
cocrosinHe osuayaer Gyksy A, 66-e — 6yksy B, 67-e — Gyksy C u 7. I,
¥. 8, CUHTATH, T0 Oallr —9TO0 npocro camBol. Takoe OTOXAECTBIeHHE
Galir ¢ cEMBOjaMu W OyAeT HCNOAB3OBAHO B STOM pasmene, Umcna 65,
66, 67 mpm stom masuBapTca Kodams cumsoacs A, B u C coorpers
CTBOHRO,

Hrak, fa ozsoM xmcke Moxer OHTh safACAHO RO MHAJIHApAA -

cuMBosop! Jlame ma CKPOMHOM Mo BO3MOXKHOCTHM THOKOM EHMCK® AJA
nepcoaa.ubaoﬁ OBM MOXHO XDaHHTb OKOJMO MmJiHona camsono. lad
CPABHEHHA SaMeTHM, TO BCs KHHra, KoTopylo Bm cefiuac uHraere,
BMECTE CO BCeMH TEKCTAMH NMPOTPAMM COCTABJAeT TaKkKe BCEr0 OKOMO
MHATHOHA CEMBOJIOB,

Hosromy paGorarh € ARCKOM Ha ypoBHe G/OKOB He 0dYeBb yno0«
HO — OGBEKTH CAHIIKOM BENHKH, AJIA TOTO 9YTOGH NOMAHTb, B KAKHX
GnoKax sammecaHa Ta HAM HHad HETepecyiolman xac uudopmanus, Xos
7enoch OW BMETh KakWe-To OoJee KDYNRH€ JOrHYeCKHe €IHHMIH Xpas
HemMi HPQOPMaNEM Ha ZHCKe, COQTBETCTBYIOUIHE NPOEKTAM B IENOM,
peaAnu3alHAM OTAeJbUBX HCHOAHHTeXeH, mporpaMmam H mp. OTH Gonee
KPYUHHS €XHHHNH TDHHATO HAaSHBATh ¢paftamuy, H UMEHHO 1A pas
6oTsl © HEMH HyXeH HcnonEATend «[Ipocrefimas ¢pafinoBas cHe
cTeMas,

Nocranoska 3agaud, Hano peanmsobats Hcmosmmutens -«IIpocreits
mas <¢aiiapsas CHCTeMa», KOTOPHE Jo/KeH pPaGOTaTb ¢ HEKOTOPHIM
KoanyecTBOM ¢paiyioB ma zucke, HedopMmanbHo ¢(ahni ~—9To MHOXKECTBO
onpefieieHHMM 06pasoM oOpraHmaoBAMHEX O6/10kK0B, IlockoabKy, ofHaKo,
B dafinax W80 XPAHHTL OTAENABHHE NMPOrDaMMELl, peasH3alHH TeX HIH
HHNX HemojuATenek ¥ T. M., APYTAMH CJOBaMHM TeKCTH, To (rafinosas
cucTeMa ROMKHa ofecmewsBats paGoTy ¢ (daillioM ma ypoBHE CTPOK.
Tounee ropops, -na Gase (Qafina AOMKHH JETKO PeaNH3OBHBATLCH MO«
CACAOBATENPHOCTE H CTEK CTPOK -— IBE CAMHE paCnpocTpaHeHHHe (noce
&ie BEKTOPA) CTPYKTYPH B EPOrPAMMUDOBAHNH,
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Bonee dopmanbuo, Tpebyerca peannsosaTh ucnonuurens «IIpocrefis
was ¢allnosan cHCTeMa» O CHERYIOeHd CHCTEMOR NpeAnHCaHHily

0. HHUIHAJHSHPOBATH AHCK

1. mauaTh paGoty )

2. MoXHO co3zats dain tna/uer
3. coznatb dafn (BuX : b ! KmoT)

4. daitn (Bx ¢ : ko) myer sna/uer
5. MoxHO N06GaBHTb CTPOKY (BxX !¢ ¢ KJi04,BX ! C!cTpoKa) ¢t na/ner
6. no6asuTb CTPOKY B Komel, ¢afina {BX/BHX:¢,8x:C:cTpoxa)

7. B3ATb CTPOKY H3 KoHua daftna (BX/BHX :d,BHX: C:cTpoka)

8. B mauane ¢ahtna (x?¢ : Kmou) s na/ner
9. B Koune Qaftia (BX: ¢ @ kMou) tAa/Her

10. Bcrath B Havano dafina (BX/BHX : (b'xmo-x)

1L Berath B Kowen daftna (px/BHX: ¢ :kMow)

12, npouects cTpoky Brepen (BX/BHX : ¢ : Kaioq,BHx ¢ Ct cTpoKa)
13. npouects cTpoky nasan {(BX/BHX :d : Kmou,BHX : C : cTpoKa)
14. ynamute daftn (BX/BHX : ¢ ¢ KA0T)

15. konunTb pabory

Hpennucanue <«HHHUMAAHSHPOBATh MHCK® [OMNKHO OYHIATL IHCE
oT BeakOR madopManmm (T, e, jgenaTb HycTHiM). OcoGeHHOCTL STOro
NPeANHCaHHA CBA3AHA C TEM, 970 H CAM JNCK -—3TC OCOGHN HCNOJAHH<
Te/b, HOTOPHH COXpaHfET CBOE COCTOAHHE MEXAY <KOHWHTLY # <Has
qaTh»- pabory {amadoFH¥HO TOMY, KaK BHKJIOYEHHE H BKJIOUeHHe Mare
HHTO(ORA He BJHAET Ha CcOZepkHMoe KacceTH). [losromy mpeanncanne
«nadaTh pabory» B (afioBolf cHCTeMe HOMKHO HaUHHATL paGoTy O
TEM JIHCKOM, KOTODHH yXe ecTb. JJOmOJHHTEIbHHE [eTalH, CBH3AHHHE
€ Hunnnanusamuedf HHcKa, GYAYT HCHAH H3 peaIH3anuH.

Ipennacauna «coafate dalins/«yaaints hahi» oTHOCATCA K dafiry
B JeJOM Kak K eIHHOMy H HeleMHMoMy o6hexkty. Ilo mpexnmcanzm
«co3fiaThy (aloBan cucTeMa co3faer Hosui nmycroft ¢Qaftn m Bo3«
BpamaeT B BHXOZHOM NapaMerpe YHHKaJbuuili K404 ¢paidsa, Kakan
HMEeHHO HH(bOPMAIHg 3aKOJHPOBAHA B KJIOUe — BHYTPeHHee Aeno (aite
JoBoft cHcreMu, Bee mpyrHe onepauHu ¢ dbafinoM BmIOTH A0 €ro ypae
JieHHs. MOXHO [MPOH3BOAMTb, TOMBKO yKa3aB Kmou daina, Obpasno
TOBOPS, KOrfia HEKTO NPOCHT, HampaMep, NoGaBHTb CIPOKY B KOHEQ
¢afina, on gmonmen «Bpyunrh», Qaftinonofi ¢HcTeme KAKNY oT Qailtna H
IoGasnseMylo cTpoky, I[locne sToro ¢alnoBas cucreMa «3abupaey
KJI0Y», NoGaBAseT CTPOKy K (ailay, MeHser K/MOY M BOIBPAIIAET HOs
BHIl uaMenennuil xmou, Creayouyno onepanuio ¢ Qafirom HaRo mpo«
BOJHTb yXe€ ¢ NOMOLIbIO STOr0 HOBOTO H3MEHEHHOrO KJHOUa,

YisMenenne xaloua NpH Kaxnof onepand ¢ ¢daknoM He apiateTcs
eamouensio, Jero B ToM, 9T0 (GAKTHYECKH B KJIOYe CONEPIKHTCH HH<
dopManua o rexymieM CcocToREHE afina: pacHOJOKEHHe Ha JHCKe,
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nycr ¢ahn uma Her m T. n. lockonbKy npu usmenenuax ¢a#na H#u-
.thopmanus 0 HeM TaKiKe MOXeT H3MEHATbCH, TO BO BCeX NPeANHCAHAAX,
Meusiolinx (aftn, Kalou HBAsETCA BXOAHO-BHIXOAHHM NapameTpoM.
Tlpexmucanua 4—13 npensasnadenn nia paGoTH BEYTPH (adna
H HBAAIOTCR CHMOHO30M npelnHCaHuil mOC/AenOBAaTENBHOCTH (BCTaTh B
Ha7ano, NPOUeCTb Bmepen, KOCABATL B KoHen) H cTeKa (N0GasuTL B
KoHen, B3fThb H3 koHua), Kpome TOro, oms nOSBOJAIOT UYHTATh mNO-
CIeNOBATENBHOCTh B 00GpPaTHOM moOpsAAKe (BCTaTh B KOHEN, MNPOYECTb
Hasap), Purypupyiomufi B CHCTeMe NpelnHCAsmii THI «CTPOKas — STO

aandach (famsa :0 .. 132
TeKeT : BekTop cumBoa (1 .. 132))

JlpyraMp CJAOBaMH, CTPOKA — 3TO BEKTOP CHMBOJIOB HEKOTOpoH ¢HKCH-
poBaHHON AJHMHH (Hampumep, AMHHHM 132) BMecTe ¢ yKasanHeM, Kakas
yacTh STOr0 BeKTopa fABasfeTcs HHdopmanuonnofi, Hanpumep, Aas
nycTofi CTPOKM moje «AJjnHa» Gyner uMeTh 3navenne 0, a cofepxumoe
noAs  «Tekcr» mesaxuo, Hao6opoT, Aas CTPOKH MaKCHMajbHO BO3-
MOXHOM AJHHH Bce CONEPMHMOe BEKTOPAa B MOAE TEKCT® 3HAUHMO,
" Or ¢dafinosoit cucreMm Tpebyercs, 4TOGH OHA HCIONb3OBAja Me-
€TO Ha JHCKE, HACKOJAbLKO 3TO BO3MOIKHO, SKOHOMHO, HampHMep 94TOOH
OycThie CTPOKH <¢IIOYTH» HE 3aHHMAJH MeECTa.

Tak Kak JHCK CcOZEPKUT OrpaHHYEHHOe KOJMHYecTBO OJIOKOB, TC
B cucteMy mnpelnncas#fi ¢afinoBof CHCTEeMH BKMOYEHH NpPeINHCAHHA
«MOXHO cosfath Gaftn» H «M0OXKHO H06GaBHTH CTPOKY», KOTOPHE BH-
NOMHAKT PONb NpeAnHcaHHA «ecTb cBoGonmoe mecro», Hanmume AByX
npeanncanufi, OQHO H3 KOTOPHX K TOMY XK€ HMeeT napaMerpH, BH«
8BaHO TeM, UTO I/ cospamus daftia Haw AN RoGaBJeHHH TOH HJIM
AHOH CTPOKH TpeGyeTcH pasHOe «KOJMHYECTBO® MecTa, H MOMKeT OKas
B&TbCA, YTO OfMA U3 3THX Onepanyil HEBHIONHHMA, a JAPyrasd BHIIOJMe
HEMA,
"~ Hecnonnmtens <Ilpoctefimlas ¢afnosanm crcreMa» HaZo pPeasiu3os
BaThb Haj 3aflasHHM GasoBHM HcnoanuTeneM <«JlHCK» co caepyomed
cucreMoli npeanncanyi:

1. pavath paboty
2. samucatbh ¢(BX :B 1 610K) B 6n0K (BX:k :HnoMep Groka)
3. npouecTb 610K ¢(BX :k:HOMep Gaoka) B (BHX:B : 6ok}
4. KoHUHTb paboTy
THABK
Gnok == pexrop Gaitr(l ., 512)
6afiT = CHMBOJ
HoMep Gaoka = 0., 4093

Kaxk yiXe 0TMeuanoch, ocoGeHHOCTh OHCKA B TOM, 9UTO OH COXpas

HACT CBOE GOCTOAHME MEXIy <€KOHYHTb® H «HayaTh» palbory,
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OCpatHTe BHHManHe, YTO CHCTEMa NPEAMHCAHHA 9TOTO HCMOJHH«
-Teis COBRAaZaer ¢ CHCTeMOR npefmucauni HCnonsHTens <«BTopuumas
naMATb» H3 NPeAHAYHIero paspena, DTo CBISAHO ¢ TeM, UTO OGHYHO
70p BTOPHUHYIO NMaMATL OTBOAMTCH NHGO OTACNBHHA AHCK, JHGO HEs
Koropaf (PHKCHPOBaHmas YacTb TOTO e AHCKA, HA KOTOPOM XPamHTCS
# rekeTH, Bo BTOpOM cayuae ¢afinosaj cHoTema JHGo He AOMKHA
TPOraTh OTBEeJIEHHYIO NOJ BTOPHYHYIO naMaTh o6JacTh Ha AHCKe, JNHGO
Boaxua o6ecreunBaTh peajiH3alMio BTOpHYAON NaMHTH HaJ CcoGof. Mu.
O/lHAKO, STHMH BONPOCAMH 3aHHMaTbcs me Gynem,
Ocuonubie HieH peaiusauup, Mtax, safiaua cOCTOHT B TOM, YTOGH
peannsosathb (aftnosylo cucreMy Ha Gase mucka. [lockoabry ¢aiiion
MOXeT CHTh MHoro, 8 pasMepu (daiinoB (u3MepseMue B GIOKAax) Mo-
TYT. MeHATRCH B mupouecce paloTH, TO, YTOOH M3Gexkard MaCcCOBHX
onepannd ¢ (GIOKEMH, BOCTOJbSYeMCS CCHUIOYHOM peanmsammedl, 37ech,
OXHAKQ, - BATbSA .8aBECTH KpoMe JHCKA BCHOMOrarteJbHHHA BEeKTOp
CCHAOK ~ BeJb CONIEPIKHMOe NucKa 0es HAQOPMANHH O CCHAKAX Tpe-
CTapifAeT NMPOCTP «KydYy OCPHBKOB OT pasHux ¢afinoss, a TpeGyeTes,
YTOOH (afnm COXPaHHAHCH MEXJy KOHHMOM M HauaioM paGoTH dafs
JoBOH cHCTeMH. TakuM 06DasoM, CCHJKE TOXe Hago XPaHHTb TLe-TO
Ha Jucke. Hmeercs psa ectecTBeHAmX peluehus: 1) co6paTb BCe cemi-
K M XDaHHTh HX B CHeQUAJILHO BHAENEHHOM MeCTe IHCKA, HanpuMep
B Hawaze; 2) XPAHHTH CCHJKH NPAMo B TOM .GlOKe, K KOTOPOMY OHH
OTHOCHTCH,
‘ Mu nudepeu awpoo pememxe B OyzeM B KaXJOM ONOKe B Nepe
BHX 4. GafiTax XpaHuTb CCHIKY Ha CHELYIOWHE GJOK, a2 BO BTOPHX
4 .6afiTax — CCHAKY Ha npepuaymnfi. CcuAKy G6yheM sanuchBarh B
BH/@ UETHPEX3HAYHOTO JECATHUHOrO UHCA3, T, €. G MOMOMBIO LA
or 0 ao 9, Hampumep, eciu ClefyloliEM 3a OnokoM 3544 smasercy
Gaok 1673, To samumeM B nepeHe 4 Gafita 3344-ro Gnoxa umcao 1673:
B mepsuit Gafit — nudpy 1, Bo BTOpoh —6, B TpeTHH~7 H B Uer-
BepThi#t — 3. Ecam ccunka Membme 1000, To [OHNOMHHM ee cjleBa He-
SHAYAIAMH HyasMH 1o 4 undp; manpumep, 38 sammmem Kak 0038,
Kak o6uuno, uucno Tpaexropuit, Ha KOTOpHe pa3fuBaioTcs GJOKH
- MUCKa, GyneT pasHo umcay dahnos, yseanuenHomy Ha 1 (T. e, Ha Tpaek-
TOPHIO «CBOGOAHOE MecTOo»). B oTiHuMe OT NPeAHAYHIHX CCHIOUHBIX
_Peanusannit wMesqo Tpaektopuit dafnoB 3mech He (HKCHPOBAHO, 4 Mes
RACTCA B mponecce paGOTH. I]osmMy PelInM, 4TO TPaeKTopHs «cBoGoj-
HOE MecTos» OyfeT nauMmHaThes ¢ nynesoro 6Joka (HHA CBOGOAHOTO
‘uec'ra), 3 TPaeKTopuH (afnoB cnENHANbHO BHAENCHHEHX CHYXKeGHHX
GAOKOB HHA HMeTb ne GyRyT — CNeAyIOmMHEM 84 NOCAeRHAM -GIOKoM
B ¢aftize Gyner nepemfi, a ApeAHAYIIAM JAAA NEPBOTO — HOCASAHAH,
Ilpn Bunoanennu HEKOTOPHX Onepanufi HaM NOHaROOHTCA He TOibs
RO 31aTh, €cTb HAH HeT cBoGognHe G/IOKH HAa NHCKe, HO H 3HAaTh,
-m.nbxo ux, Ilostomy seepem B Hcmoammtene «[lpocrefimas damnosas

17, TIPOCTERIIASl GAMJIOBAA CHUGTEMA
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omCTEMAY HOBATLHEN 0GHEKT, B -KOTOPOM GyAeM :XpaHHTb HHCJIO CBO=
Gozuix s6n0KGB, -BTo GHHCAO, BIpOUEHM, MEeXAy KOHLOM M -HaYadAoM :pa-
Gorn GalADBOH CTHCTEME TOX® -HaZ0 XpaHATh THE-TO ‘HA HHCKe, Mt
6yneM Apawmrs €ro ‘B -HYNIRBOM ©10Ke B :Oafirax ‘¢ ‘HoMepamu 9 ,,12
Cpa3Y BCACH ‘38 'COBLIKAMH,

{Haxomeu, Hano Momsrs, IT0 Ke Taxoe KMow .atura, Borannem Ha
npomsBonHMbe ‘C uiirom onepaumn. Y palina KpoMe (COTEPKHIOrO
€CTh HAuaso, (KOHEL M FPAHUIA MEKIY NPOYHTaNHOH W -HeNpounTaHNoH
wactbio. [IpnMeM pemeswe, To KiHOW ‘GymET ‘ColepIKaTs BUD BIY HAH-
depuanue. Flockommicy «crporu dpatia ‘GYNYT ‘REK-TO PECHONAPATbCH
8 Sxokax PRSRIOpUH PEtia, TO yRaFaHMe M UPAHHNY MEALY :CTPO-
RaMil —5To mapa: yxasanHe Ha ‘60K H ‘YKE3aHHE HA TPARAIY MOKAY
Gaftraum 'B BTOM Gioke, Mu Gygem rpamuny Memny (Galirasmu Bajfa-
RATH AHAEKCOM ! Jesoro '(Mmaxmerc) Gaira. DTOT MHIZEKC 'yroben 1eM,
YTo ‘ONpeAeNen ‘M JUM KpafBHX -ciyuaeB, Hampemep, AR Wolomeuns
nepen mepmoit scxpoxolt :daittna i-= 8§ (crpoxu B .moBoMm .Gaoxe ‘HadH«
RupToH ¢ 9 Gafra—Baktw :1.,8 zamarw ecowikaMn), Takum o6pas
SOM, :PEHINM, HTO “THI KMION GYXeT BHIINESTH "FAK:

KMOT== SaTuch (nepeuit Bok’: gomep Gioka,
TIPOYATAHHEI -6J/IOK ¢ HOMep “Gnoxa,
‘npounTannkit ‘Galit ruomep ‘Gakra,
‘nocaensrt  ‘60K’: HoMep ‘Gioxa,
nocnensnft  GafiT : momep Gaftra,
qgcno 610kos ‘B atire -t uucio ‘BaoKoH)

BamerbTe, UTO .XPAaHHTCH TOMBKO HOMep G6/0KA Hauana (pafia —
HoMep Oafita XDaHHTb He HAJ0, TaK KaK -H3BOCTHQ, UTO CTPOKH (aiina
HaunnaoTes ¢ .9-ro Gafita B nepBoM Gaoke. Uncno Oioos B (haifine
fIBJISIETCA MONe3HOf HHpOPManmefl, KOTopas .NOHAAQOHTCH HAM B .Jaflbe
HedmeM.

" Peanusanug. Msl pelinim Bee :0CHOBEHS BONPOCH, KPOMS -OJHONO —
KaK e HMenHo OyAyT pacnosaratbes cfpokd ByTpH aBina, Oraos
XKHM -TOKA pelIeHHe 3TOro BONPOCa H pPeadusyeM paboty ¢ dahramy
B nenoM, T. e pabory ¢ dafiiaMH KaK ¢ TPACKTQPHAMH 6.noxon.

acnoannrens [lpocrafimras cbaﬁnonan ‘CHCTeMA
. CI:;
. 0 synﬂuﬂawwsnpoaarb AMCK

. ‘L, naunars pabory
. 2. moxHo ;co3maTh dpalin 1 ma/uer
« 3. cospats taftn (Bux:1 & v KmOY)

o 4 dmfinex:idinrmod) nyer A8 fHeT
o 5. 1MEKHRO JOCABHTH 'CTPOKY (BX:1D FKMON BX nC.rorpoka) 1gme/meR

17, IPOCTEMIIAY ®AFLIOBAS CUCTEMA art,

@.. JoGaBuYb. CTPOKY. B KoHen, diaffna (Bx/BHX.: . KmOY,

Bx ! C1cTpoka)
ww p06aBuTb (Bx:d) camBosoB u3 (Bx:i) B Komen (Bx/BHIX: ()
7. BSATH CTPOKY H3 KoHN@ (aiina (BX/BHX @ RO,

sHx : C ! cTpoka)
—  B3aTb {BX:d) cHMBOJIOB M3 KoHNA {(BX/BHX: () B (nux 1)
8, B Hauane- ¢palima (BxT i rmMOw): { na/uer
9, B xonue aiina (Bx: ¢ : kmou) t na/irer
10. Berath B navasno Gafina (BX/BHX : ¢ : Ka09)
11 serats B koHew drafina (BX/BEX ¢ 'Kmowu)
12/ npouects - cTPOKY Bmepen (BX/BHX:d :kao,Bhx: C': cTpoKa)
~=  npousets. Bepex (BxX :d) cuMBoOB: M8, (&) B (Bux!:t)
18, mpouects cTpoxy Hasax (Bx/BHX : ¢ :Kumiod,Bux ! C:cTpoKa)
‘3— .. Bpouects Hadan (Bx :d) cumeonos us {P) B (BHX:1)
l&: yna.nwrp q)aifm (nx/nux q) KJ1104)

~— saxBaTHYDb- GO (Bbix : kiHOMep GuoHa):

, . =~ oenooauTs GO (B3 K : HOMep 6i10Ka)

— cBasa?h (Bx:kl,k2:0 .. Marc Homep' 640Ka- Ha JHCKe)
—-— YCTaHOBHTH mone (xi) B: G7oke (Bx:K) B (Bx :m)

-— nponec'rb ancnoHs: noaw: (i) B (bux L0y

— aan T WHCHY (nx:n} 8 novie {f)

: 0 {Bx “t‘}"(!_f.. MaKC 9HCHO,

- TRKCT (nx*n) BEETOP CHMBOA (1 .. gmma uncaay

e ’-!5“ KOHUHTD p‘ab‘om

o KoHCTAHTH:

« Makc nomep O/ok2 ma aucke = 4093
+ =Hejo Galfr B GroRe = b512’
. MaKc UHCJO CHMBOJNOB B CTpOKe == [32
«  Makc 4HCJIO = 4095 [ 1. e. MarcuMyM- (4098, 132)
+ IJHHA 4YHCAA = 4|1 e. uncao nudp B uUncAe

« 0603HATEHH 1

o HHJ == (

. @cnen == 1 | sauana cayme6HHIX nosed
. @mpen == @cnen -} AJNEA UHCAA | B J06oM GlloKe RHCKa:

. Tocnenumil enymeOhslt Galir: (A0Ka ====: 2 % 1JHHa YHCJIAE.

« dHcBobomsmx === @npel -}-- ANHHa YHCAA |TONBKOB HyjeBoM Groxe

Jpyrumu. cioBaMe; B HyAeBOM: GJIOKS ITOR cnyxelHyI0 HndopMa.
L6 3aHATH nepBbie 12 Gafir (1 Gosmwiie B: HYJEBOM. GipKe HHtero
HeT), a Bo Bcex oCTa/bHHX O/OKax — NepBue 8 Galim, Hanpumep, ecan
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dafta cocTont u3 Tpex Gnokos 1000, 0038 n 2017, To meppue GafTH
8THX 6510KOB GYAYT COAEPXKATb CAeAYIOUIHE CHMBOJK:

610K 1000 0 0 3 8 2 o ) 7

Gaok 0038 2 0 1 7 1 0 0 0 ces

6ok 2017 1 | 0 I 0 0 0 0 s | s | ..
’ noxe «@caeny . noJie «@upeny -

o THOH:

. HOMep cHMBoMa==1 .. MaKC YHCJIC CHMBOJOB B CTpPOKe
. CTPOKa == 8amuCh (AJuHa:0..MaKC WHCIO CHMBOJOB B CTPOKE,

. TEKCT  BeKTOP caMBoa (HOMEp cmmona))
. Gafir =3 CHMBOJ

. HoMep Oafita == 1..dncno GaiiT B GJioke

. 610k == sexTop Galr (Momep GafiTa)

. Homep 6noka ==1,.Makc HOMep GJipKa Ha JHCKe
o uncao 6nokos == 0,.mak¢ HOMep 6JI0OKa Ha JHCKE

« KJio4 == 3andch (mepBHI 640K : moMep GaoKa,

. npounTannHf GJOK : Homep 0J0Ka,

. . npountannu#t GafiT:HOMep OadTa,

. . nocaeannlt  GJoOK :HOMep 6JIOKa,

. nocnexHull  6aiiT:HOMep Gafra,

N aucno Groxos B (ailsie: qucao GJIOKOB)
.

o 06BeXTH?

» nmepsuft csoGomuunhi Gnok:0..Makc HoMep GJoKa Ha Aacxg
e UYHCJO CBOGOAHHX $ uncao GJOKOB

+ Oydep H e, (0):¢

Hammuune o6nexta Oydep Tpebyer moscmennmit, CmcTema mpexmys
CanHA HCMOJHHTeNs JHCK NMOSBOJsET MPOUYECTb HJH SamHCaTh GAOK TO.Nbs
K0 nenukoM. IlostoMy fns mosyuesHs miolof uHpopmanum HS ONOKA
€ro CHa4Yan4 HANO LENHKOM NPoYecTh B naMars. Fimenno ana srorg
H npeAnasHades obberT Gydep, Ilpm mamenmenmun wacTd HHPOPMAlHH
8 Groke maZo cmayana sech GAOK mpouectb B Gydep, MOTOM HIMEHHTH

. COOTBeTcTBYjoIIyl0 uacTh Oydepa H, HAKOHEN, 3anHCaTbh BeCh Sycdep,

Ha JHCK,
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+ HCMOE3YEeMule HCHNONHHTEAH

. Jlack
KOHEll OMACAHHY |m—m e e m e e e e ———

pporpaMMa HHHIHATH3APOBATL JHCK .
. Aano : -
« MOAYTHTH:

. JHck.HauaTe pacory

. THepBHit cBOGOAHHI GJOK == HHA

. UHC/O CBOGORHHX =0

. CBA3aTb {BHJ,HHJ])

» nuka Vk e nomep 6noka pesepc BHNOMHATH
« . ocBoGoguTh GJ0K (BX:k)

. EKoHel HHKJA

KOHew nmporpaMmbl

nporpaMma HavaTh paGory

e JAHO H

o MOJYYHTDS

« ——m————

« Juck.nauatb pabory

o Juck.npouects 610K (HHN) B (anx.cyq;ep)

o TPOUECTb UHCIO H3 MO (@ caen) B (BHX :MepBhift cBOCONHHA 6:10:)

« TIpOYecTb yHcaO H8 noas (dk cnoﬁonnux) p (BMX ! 9HCAO CBOGOLHHXK)

KOHell mporpaMMu :
TIporpamma «mpouecTs uHeca0 H3 moad {BX:i) B (BHX n)» THTaCT

4 (mnmma wucna) GaAta W3 Gydepa, HaunHas ¢ HEfexca 1, m mpeols

pasyer 9Ty CHMBOMbHylo HADOPManHio (MOCJEZOBATENBHOCTD  HY

4 nHpp) B nenoe YHCIO — 3HaUeHHe oOBEKTA 1. :

NPOTPaMMa MOXHO cO3AaTh (ain: ma/mer === (4rci0 cnoﬁonnux > 0)
nporpaMma cosnate daka (Bux: ¢ : Kn0q)

« AaHO ¢ MOXHO €037aTh daiha

+ NOJNYTHTD:

saxBaTHTb 6/0K (BHX:k)

ceasath (k,k)
¢ . nepBui 6nok == k

¢.npountannuh 670K = k

¢.npountannuit GaAT := nociefHHll chyxeSuuit GafiT GrOKa
¢.nocaepgnnit G0k 1= k

¢b.mocnenunlt  GahT ;= mociexuHi cayxeGHHH Gaﬁ'r 6a0Ka
&.uncno GaokoB B_daftne (=

KOHel, nporpaMmu .

* o & & & oo b
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nporpamma yaanaute Qafin (Bx/BHX : ¢ : Kmow)

AaHO H

" MONYTHTSY

ceasath {. nocnemmﬁ 610K, nepBHA cBoSOxHHE 610K)
nepBHA cBoGoxmeflt 60K == (.nepsuit 60K

upeao cBOGOAMEIX.yBeHUHTH HA §.uucno 6aoxos B dalae
cBn3aTh {nuj,d.nepsuit 6:10K)

KOHEen NpOorpaMMu

nporpaMma SaxBaTHTb GJOK (BHX :k:HOMep Gnoxa)

AAHO - & UHCAO cBoGoauux > 0

nOAYIHTH?

k := nepBuft cRO6oaHHH 6J0K

Ilnck.npouects 6J0k (BX :k) B (Bux :Gydep)

npoYecTb UHCIO U3 Hoas (@ cien) B (BhX i nepeuil cBoCozHuk 6ok
QHCA0 CBOGOJHHX,YMEeHbIIHTL Ha 1

- cBAsaTh (HHJ,MepBHA cBoGOAHMA GNOK)

KoHen NPOrpaMMbl

nporpaMma ocBoGoxuTb 6j0k (BX :k:momep G610Ka)
o« JAHO :

.
-
.

-

HONYUUTH!

ceasaTh {k,nepBHifi cBOGOAMME 6/I0K)
nepeuf cpoGonnui GIOK ==

YHCAO CBOGOAMHX.YBeJAHYHTh HA |
cBa3ath (mua,k)

KOHel NPOrpaMMu

mporpamma casath (Bx :1kl,k2:0..Marc HoMep. Gaoka Ha nucke)

L3

naHo : ‘

NOJNYTHTH: ]yCTanosmb CCBIIKH Me)xny 6nokamu kl u k2 ma mucke,
| a kpome Toro, ecam momageTcs HyjeBo# 60K, TO
|sanucaTh B Hero Texyluee COCTOSHHE II06a/bHOTO
|o6berra “uneao coGoAHHIX’’

_yeraHoBHTb moae {BX : @ cjen) B 6ioke. (B : kl) B (BX:k2)

yCTaHoBHTh ToJie (BX:@npen) B Gaoke (Bx:k2) B (Bx:kl)

KOHeI, nperpaMmsl

nporpaMma ycTasHoBTh nose (Bx:{) B Groke (Bx:k) B (Bx:n)

.

nano t k:0..mMakc HoMep 6/a0Ka Ha AUCKe,
i:uomep Gafita,
n:0. . MaKe 9HCHQ

§7, MPOCTEMIUAS GAMJIOBAS CHCTEMA : 973

noayuHTh: | B 60K k, nauunaa ¢ Gafita i, sanucane wmcao n
JB cumMBosbuOM Bune. Ecim 6aok k mynemof, To
] kpome Toro, mamo nmose “H: cBOGONHHZX” B HYJEBOM
] BnoKe ycTaHOBHTH B cOcTOHHHe OGBEKTa
1"uucao cBoBomabix”
ﬂncx npodecTs aok (k) B {Bux ¢ 6ydep)
BanucaTh uncao {n) B nose (i) .
ecad k=nna 1o ,
» BamHcaTh YHCAO {uHca0 cBoGoauux) B moje (3 cBoBoaHREIX)
KOHel eCiH
, Buck.sammcaTs (BX : Gydep) 3 Suox k)
xoueu nporpauuu

Takau o6pasoM, MH peanHsoBaf: BCIO paboTy ¢ Gnoxaww, 3a-
MeTbTe, 9TO BCAKHE pas, KOTZIa 9HCJIO cBOGOANKX GJIOKOB M3IMEHAETCH

(mo mpennHCcaHHAM «ynana'rb tdahns, «3axsaTHTe GaOK», «OCBOGOMHTD

6110K»), H3MeHeHEHOe YHCJIO CBOGOAHHX OGJIOKOB SAHCHIBZETCH H B HYs

snieBoll 6ok Ha amck, Tax 9To mocne BHENONHenHA Mo80ro BH3BAHEOrO:

H3BHE NpelmucaHHH (afNoBOA CHCTEMH AMCK HAXORHTCH B KOPPEKTHOM
COCTOSINHH, T. €, COAEPNKHT BCIO HH(GOPMANHIO O TPACKTOPHAX H THCHE

cBOGRAHMX BAGKOR,. [l0STeMY HO NPEANMCAHHIO #KOHWHTL palory» HH-

4ere eJaTh. He HaX0: o \
nporpaMMa KOEVETh PaboTy === JIHeK.EOWNATL PpasoTy

T'noGanbune 06BERTH «nepshift cBOGOARHA 6GMOK® H «IHCAD TBO+
GonHBIX» 'ABARIOTCA, TAKHM 0GPa3oM, NPOCTO KONHEA COOTBETCTBYIOHINX
nojiel mysesoro G0Ka H BBeJEHR TOMBKO AJis ONTHMHA3ALAH, 4YTOOR
He 4yYTaTh HysneBoH GJOK, KOrga HYXHO NOCMOTPeTh Ha 3Ty HHdOp-
Mauuio.

Peanusyem Ttemepn npeoSp’asonaHux YHCEN B MOCNE[OBATENbHOCTD
H3 4 nupp n obparyo.
NporpaMMa mpodYecTh HCIO A3 momm {) B {(Bmx:n)

+ NaHO : i:pomep Gafita

. moayuuTs: n:0..Makc 9HCAO

v

. 10 :== gpcao (6ydep (I..1 4+ namna dncna))
KOHeIl NPOrpaMmsl

nporpamma sanucath uncao {x:1T) B8 noxe (I)

. NaHO : 1:noMep Gaiira,
. n:0,.MaKc 4HCAO
+ NOJYYHTH:

. Gydep (d..1 4 amwma wucaa) == TEXCT {8X1n)
KeHeq nperpamast
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Hcnonb3oBanyas B 3THX ABYX MPOrpaMMax 3aMuch
G6ydep (1..i1 4 gnuna wncna),

HasHBaeMasn 6uipedxodl, cayXur obGosHaueMueM AJsa YacTH BeKTopa Oy+
¢dep, Haunnag ¢ SJMeMeHTa ¢ HHAGKCOM | B KOHUAS 3/EMEHTOM € HH<
nexcoM 14 pnmma uHena (T, e. COCTOHT u3 4 ssementoB), C sTofk
BHpPe3Ko# MoxHO paboTaTb Tak, KakK ecaH OW 3TO GHJ OTAeJbHHIMR
4-3neMenTHHA BEKTOP CHMBOJIOB; B YacCTHOCTH, MOXHO HPHCBOHTH BHs
peske sHAYGHHE JIpPYroro BeKTOPa CHMBOZNOB H3 4 SJIEMEHTOB — BeKs
Topa, KOTOpHH BHP&6aTHBAETCH B KauyeCTBe SHaueHHd NpeAnHcan#as
«TEeKCT», ‘ ' '

nporpamma unciao (Bx:t):0..Mare uueno
« RAHO : t:BexTop cumBoa (l..manHa uymcna)
« HONYIHTB?

+ OrBer = (

o nHKaA V 1 & 1.. aqupa 9ucia BHOOJHATH

¢ o oOTBer :== orBeT* 10 (xox (t (1)) — xox (70”))
« - KOHEN BUKJa

KOHel NPorpaMMb

Oynruaa K00 COMOCTABJAAET KAXKAOMY CHMBOJY HeNOe YHCIO —
ero xon (nanpumep, 6ykee A — umcno 65, 6ykse B — umesno 66 u 1. n.).
Koau nudp umyr noppan, T. e. koA(”1”) = xon(”0”)+ 1, kop("2") ==
‘== gof(”1”)4 1 u 7. n. TakuM o6pasoM, pasHocTb

xox (t (1)) — xon (70”)

8TO H eCTb 3HaUEHHe THNA 4YHCJIO, COOTBeTcTByMOmee LHbpe t(i).
Ob6patnoe mpeoGpasoBamHe H3 YHCAA, ABJASIOMIEIOCH KOJOM HEKO+

TOPOro” CHMBOJMA, B CaM CHMBOJ OCYWIECTBASCT (YHKIHS <CHMBOJ?,

OGe 9TH (QysRUMH ABAAIOTCH CTAHNAPTHHMH (CM. DpHIOKeHHe 1),

nporpaMMa TeKCT (BX :n):BekTop camsox (1..nnHnHa uyuciaa)
. LaHo ! n!Q..MaKc YHCIO

o DONYIHTH: :

mmme e

« 8:=1 -

. HHEA V { & 1..11una uncaa pesepc BHNONHATH

s « oOtBer (i) :== cumBoa (s mod 10)

e o« B == dacthoe (s,10)

« KOHel WHKJA

KoHel NpOrpaMMul

Urak, mMu peasmsoBanm Bce nporpaMmu, paGotaomue ¢ daltnamm
B LeJOM, BKiioyas M HeoOXOmHMHe noinporpaMMu. Tenepp Hamo peas
Jm30BaTh mMpeamucanun 4—13, paGoraomue BayTpr ¢aiina, Hexoropue

17. TIPOCTEFIIIAS ©®AVIJIOBAS CHCTEMA Evid
B3 9THX I efnncanufl, OYeBHIHO, MOrYT GHTb peanuzoBaHH HAa 0asd
" gmoua thaina BooGme 6e3 Karkux-1HGO MeACTBHA € AHCKOM H Ges
SHANH? DACTONOXKEHHA CTPOK hafina B Brokax:

pporpamMa (alta (Bx : & : kmow) mycT : pa/ner ==
(¢.nocnenun#t 610K = ¢.nepBA GNOK B
¢.noceannft 6aAT = nocNefRUA cayKeCHHA GaAT 6.a0Ka)
HporpaMMa BcTaTh B Hauano taiaa (BX/BHX ¢ § : KIIOY) ==
¢.npounTannnifi 60K = ¢.oepBait 610K
¢.mpounTasnull GafiT := nocrenuuit caymeOunit Ga#T GaoKa
nporpamma B nauane daina (x:¢:kmou): ga/mer ==
(¢.upounrtannnft 610k == ¢.nepsuit 60K H
¢.npounTamuufl 6afT == nocnegHHil CAYKeOHHA GaitT 6.s10K4a)
nporpaMma BcTaTh B Komen dafina (Bx/BHX: ¢ Kmoy) ===
¢.npountaunuil 640K := ¢.nocrennut GrOK
¢.upountaunuit Gair := ¢.nocrenunt Gair
nporpamma B xoune ¢afina (BX: ¢ : Kmou): na/ner ==
(¢ .npounTanHHi 60K == d.nocrefunil GNOK H
¢.opounTanEHA GalT = ¢ .nocaenunit Ga#r)

Ocranoch peanusoBaTh NpeANHCAHHS, KOTOpHe COGCTBEHHO H CO+
CTaBAAIOT OCHOBY paGoT ¢ dafiom; pobasienne H B3HTHE CTPOK
B komne (aiina, 9YreHHe CTPOK Bmepel H Hasal, a TaKKe -aHAJH3,

“Moxuo nH #oGaBuTh cTpOKy. TakuM o6pasom, nopa paso6paTbcs ©

HOC/AEAMHM OT/JOXEHHHM BORNPOCOM H PelHTb, Kak e HMeHHo GyAyT
XpaHHTBCA CTPOKH B Gnokax. ITockoabky B -TpeGosamun K (afinoBofl
CHCTEMe BXOGJMJO, HACKOJBKO 5TO0 BO3SMOXHO, SKOHOMHOE HCNOJNb30BA-
HHe MecTa Ha MAHACKe, TO 6ydeM XDaHHTb TOAbKO HHGOPMAUHOHHHE
YacTH CTPOK, T. €. 9acTH ¢ HHAexcamMn OT 1 A0 AJHHH CTPOKH, a
«MyCOP» — KOMNOHEHTH CTPOK C- HHJAEKCaMH OOJBIIMMH JJHHB! CTPO-
KN — HEKyda He 3amucuHBaTth, IIocKOMbKY, KpoMe TOro, Haj0 yMeThb
YHTAaTh CTPOKH H Bnepef, M Hasaf, To AAHHy CTporH (4 Gairra B Tas
KOM e BHAS, KaK H CCHJAKY) OyAeM 3amHCHBATh Ha MHCK 10 H
nocne ee mudopManmonsoft wacrh, Ilpn sToM cmocoGe mycTas CTpOKa
6yzer sammMath 8 OGalT ma ZAncke: 4 Oafita Anuum (T.e. dYeTHpe
camBota 0), noroM HAGDOPMAUMOHHAH YacTh, KOTOpam B 3TOM Ciydae
He 3amuMaeT HH ojmoro Gafita, W 3ateM eme pas 4 GafiTa AMHHHL

Ec/iH 0pH uTeHMH CTPOKH MH JoHZeM Jo rpaHHuH G6noka, To
caefyiomue GafiTsi GyfeM UATAaTb H3 Hayaja Ciefylomero 6oxa. HOpy-
THMH C/l0OBaMH, TIPH BHGpamHOM 'cnmocofe XpaHeHHA CTPOK Ha HHCKE
CTPOKa MOXET HauHHaTbhcs B OZHOM OJOKE, a 3aKaHIHBATHCH B ADYroM.
B uwacthocrn, 4 OGaitta Aas AJAHK CTPOKH, O KOTOPHX TOBOPHJIOCH
BHIIle, MOTYT OKa3aThCsi B PAasHHX Ojokax. Ecam rpamnma Gnoka BCTpe-
THTCA mpy HOGABMEHHH CTPOKM k ¢ainy, To B TPACKTOPHIO tdasina nago
AoGaBuTb HOBHI GJOK H NPOAOJIKATL 3allUCh B HETO,

~
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BoT HecKOJAbKO NPHMEPOB DasMemleHms cTPoK B Guokax dafina,

®afn, cocrosmuft H3 ABYX CTPOK

¢ Bac mio6un,
JTio60Bb emte, GHTh MOXET,

pasMemesHuEt B Oaoke © HOMEPOM 1000 (Toukm 0603HAYAT CHMBO+

/1N, 3HaYeHus KOTOPHX HEHSBECTHH WJH HEBAXKHH)!

1000100000125 Bac a1061,00120023/T10608R eme, GHTh Moxer,0023...

daiin, coctoamuit 3 Tpex CTPOK
0666
1611011
1986

pasmemenssif B Gaoke ¢ HomepoM 1000:

10001000000406660004000716110110007000419860004 . .«

C conepxare.nhuoﬂ TOYKH 3peHHA 9Ta nocjaef0BATENbHOCTD CHM«<
BOJIOB COCTOMT H3 CJAEAYIOLIHX IPymnin:

‘@ @up t d dx 1 da ds 1 ds

1000 | 1000 I 0004 I 0666 I 0004

0007 ' 1611011 | 0006 | 0004

1986 l 0004 l ves

rge @cj, @np — CCHJKH Ha c.nenyzoxﬁnﬂ H TmpeAbAyIHA GNIOKH B KO/bs
ue Gaoxos dafina; di, t — Anuna u HedopMannonsas 4actb 1-A cTpokd
TeKCTa:

Haxoneu, ApHBeneM npHMEp pasMeIneHHs CTPOKH
Yt fAb++4A4++H+ nomna 14, nepexofsied H3 6J0Ka
0038 B G0k 1000: :

6a0k 0038 | 1000 | ..o ees | 001

0038 I 4 | Y S |oou| s

60K 1000 | +eee

nporpamMma MOXHO NOGaBHTb CTPOKY
{8x: ¢ : ko, C:cTpoKa): ga/Her ==
{{amcso Gafir B 6a0Ke — ¢r.mocnennnfi Gaft) 4
YHCNO CBOGONHBIX #
(4acao Ga#iT B GaOKe — MOCASKHHE ciryxeGHEI 6afitr Gaoka) =
C.amusa + 2 + nausa yncaa)
pporpamma 06aBHTh CTPOKY B Komen daitia
(x/pEx i b, Xt C 1 cTpOKa)

‘ e v -« G.nocrenuuit Gafr l=e nocaenunft cayseCunlt Gafir Groka
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"nno { MOXHO NOGABHTb CTPOKY (BX ! :K/0d,BX: _C:c'rpoua)
noaXydHTS:

t 1= Texer {C.nnuma)

obaBuTh (mAnHA uHCHA) cHMBOXOB Hs () B konexn {{)
106aputh {C. NAudd) .  CHMBOJIOB HS {C.rexcr) B HoHen {()
, HAO6aBHTH {IJHBa wWECaa) CHMBOJNOB EB (t) B uoner (()

: np&ri)iuua ao6aBuTh (BX 1d) CHMBOJOB H3 (8x:t) B Komen (BX/BHX! ()]

: t1BEKTOP 9JeMEHTOB THHA CHMBOJ ¢ HHIEKCOM 1..d

o ————

. » Jluck.upouecTb 6nok (b.nocnenuuit 610Ky B (BHX : Gydep)

. maVie 1..d BHDOAHATH

'« .« @.mocnepnnfl GafT.yBENHYATH HA 1

s+ eCaH ¢.nocrezuuit Gaht > YHCIO Ga#iT B 6/0Ke TO
. samEcaTh uHcAO {MepBmA cBoGoamHA G.iOK) B HOXE {@ cren)

.+ o .Juck.sanacatb {Bx :Gydep) B Giok {¢.nocrennnli 610K)

+ 8AXBAaTHTH GJOK {enix : k)
.. sanncats uucao (b.nepsui 610K)

B noxe (@ caen)

iﬂ@cau wcao (. mocaennuit 610k) B none (@ npex)
SR R [N . “

« o e Q-me}lﬂﬂﬁ GJIOK = k .
.’ E & +1
. . KOHel ecin

. . Gypep (¢.mocrennut Gafit) 1= t(i)

. KOHell HHKAA

, - Bmes.sanucatp (Bx :6ydep) B Oaox (p.nocrexnai 6J10K)

EOHEN npOorpaMmhl

nporpaMma B3ATb CTPOKY HS Komna dafina

: {Bx/BHX : d,BHX : C : cTPOKa)
« BaRO : daka (8x: Q) me nycr
« MOAY9IHTH:

. 00beKTH

. t:BexkTop SAEMEHTOB THUA CHMBOJ € HHAEKCLOM 1..Anusa gHCHA

. B3aTb (1AM UHCMA) CHMBOJOB M3 KoRHA (}) B (Bbix : 1)

. C.znupa := uncno (x:t).

. BaaTh {C.mimHa) cuMBOJIOB B3 Houua {$) B (sux: C.TeKcT)
. B3aTh (NJHHA YHC/a) CHMBOJOD H3 KOHIA {d) B {Buix:1)
KOHeH nporpaMMb

4



280 TJ. 3. CTPYKTYPH JAHHBIX M HX PEANU3AIUU

nporpamma B3aTh (BX:d) CHMBO/IOB H3 KOHUa (BX/BuX: () B (sux:t)
. RAHO :
« MOAY4HTS: 1:BeKTOp a/eMEHTOB THNA CHMBOJ ¢ MEAeKcoM I..d

o ecan B Kouue hafina (BXx: ) T0 ObiM B KOHUe = Ja KOHelw eCJH
« Huck.npouects 670k (b.nocrennuii 6;10k) B (BHX : Gydep)

. uka V 1 = 1..d pesepc srmoanats

« o yTtB: d.nocaenun#t Ga#T > nocaenmmft CaymxeGHuE GafiT Gioka

« o t(i) := 6ydep (db.nocaexsuit Gaiir)

« « ¢.nocnepunft Gaiit.ymensmuTs Ha 1

+ o ecan ¢.nocnennmit GafT == nocnefHuf cAymeS6HuA GalT 6aoka
“ « . TO

¢« o« 4 k= d.nocrennnt Grok

« + .+ TIpOYECTb Hc/IO M3 moas (@ mpen) B (b.nocaennnit 610K)

¢« « o f.nocnenunl GaftiT := umcno 6afT B Gs0ke

- « .« o6cBoGomuts Gaok (BX:k)

« « « cBasaTb {b.nocaennnfi 6a0K,d.nepsui 6i0K)

« + + [Hucr.npodects 60k (b.mocaennusi 60k) B (BHX : Gydep)
« .« KoHeny ecam

. KOHel HHKJa

o Muack.samucats (BX:6ydep) B 60K {P.nocrennnit 6J10K)

« €CIH ObiiM B KOHUE TO BCTaTb B KOHen daiiaa {b) xoHen ecaH
KOHeH mpPOrpaMMu

nporpaMMa OpovecTb CTPOKY BHepen,

. {BX/BHX: ¢ : k04, BHX : C ; cTpora)
. fano : He B KoHne ¢aiina (BxX: ¢ : kirou)

« HOJAYUYHTD:

o 06BEKTH :

« tiBeKTOp aneMeHTOB THNA CHMBOM ¢ HHEEKCOM l..nnuna uncia

» TpouecTh Brepen (AaMHa uHciaa) cHMBOaOB H3 {p) B (1)

* C.pmima = uhcsno (Bx:t)

« npouectb Bnepen (C.nmua) cumBos08 n3 (b) B (C.Teker)
+ TpouecTh Brepen (AaHHa wHCAa) cumMBoaoB H3 () B (1)
KoHen MNporpaMmu

nporpamma npouecTs Brepes, (Bx:d) cuMBOJOB H3 (b) B (BHX 1)
¢ JAHO H
o noayunuts: t:BexTop cumsoa (1..d)

» Jlnck.npouectb 640k (b.npounTannui 6JI0K) B (BHX: 6y¢ep)
- waka V i = 1,.d BuRoAHATS
s . <&.npounranuni 6afiT. yseanquTs Ha 1
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ecan ¢&.npountannuft 6a#T > uncno Ga#AT B 6aA0Ke TO

fpoYecTb YHCAO H3 moaA (@ caen) B (.mpounTannmi GAOK)

¢.npountannHit GalT = mociemumi caymxeOuu#t Gafit Gaoka
. +1

o Juck.npouectb 6ok (¢.npountasunit 6/10K) B (nux:6yq;ep)

+ o KOHey ecaH

« o t(l) 1= Gydep (¢.npountannuiit Gafit)

« KOHeN HHKIA

KoHel NpOrpaMMu

o o 4

« ¢ ¢

nporpaMMma TNPoYecTb CTPOKY Hasap (BX/BHX : ¢ : ka4, Bux : C: cTpoKa)
+ AAHO ! He B Hauaje daftna (Bx:d :KJOU)

+ DOJNYTHATH:

« 00BeKTH

+ tiBekTOp 5AeMeHTOB THNA CHMBOJ C HHAeKCOM l..Zauna uHcaa
¢ m————— -

« MOpodecTs Hasaf {AMMHA uHcaa) cHMBOJOB H3 (d) B (i)

. C.nmna := smucno (x:t)

» mnpouectb Hasax {C.xnnna) camBos10B M3 () B (C.Terct)

. DOpodecT» Hasaj (AaHHA wyHcha) cHMBOAOB H3 {d) B (1)

KOHel NpOorpaMmul

nporpaMma npodecTs Hasap (Bx:d) cumBosioB H3 {p) B (BHX:t)
« RAHO :
» noaydmurs: t:sexTop cumsoxa (1..d)

« [Huck.npoueers Grox (§.npountammuit 6J0K) B (BHX : 6ydep)
. BEKaA V 1 = 1..d pesepc BHDOAHATH
o« o t(l) := 6ydep (db.npountanuuit Gafir)

"+ o G.mpounrannpift GadT.yMeHbIHTHS HA 1

¢ o .ecaE ¢.mpouHTANEHI GaAT == nocaenHufl cayxeGHu Gafit Ga0Ka
s+ ¢ TO

+ + o« OpovecTb uHC/O HS moasd (@mpem) B (P.mpouuTamHmift 610K)
« + o O.npountanunifi Gafit = uncao GafiT B Gaoke

+ » o Jlnck.mpoects 6s0k {b.npountansuit 640K) B (BHX : 6ydep)
» « KOHemw eciaH

+ KOHem HWKJa

KOHel RpPorpaMMul

KOHEN HCOONHHTENA |meme=m=mcmmmm———m—————mm===—m==

BAIAYM U YIIPAXKHEHHUS

L Monﬂfbﬂuﬂpyﬁ're NPOEKT TaK, 4TOOH B CJAyyae, KOTAa HYXHHMH
6a0K yxe maxomutcs B Gydepe, oM ¢ AACKAa HE UHTAJCH, UTOGH H3-
MeHenus undopMauuy cHavana NPOUCXONMIH TOMBKO B Gydepe u uToOH
6ydep samucmBancs na JHCK TOJbKO TOrAd, KOrZa B 9TOM AeficTBH~
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TEALHO €CTh HeOGXOZHMOCTh (aHAJIOMHYHO HPOEKTY «BupTyanbHaf mas j

MATE> H3 BpesHAYHiero pasgena),
2. Mopnguuupyiite mpoekT rak, uro6m MOXHO OHJo XOOAaBJATH
n 6paTh CTPOK® He TOJBKO B KOHIE, HO M B Hayaje dafina (7. e 9106
Haj (aiiioBoii CWETEMOR MOXKHO ObiIO pealnsosaTh H ARK TOXeE),
3. Cymectyouait npoekt paboTaer TONBKO € SHCKOM (DHKCHPOs

BaHHOrO pasMepa, 3aJaHHOrO 3apaHee @ MOMOULbIO. KOHCTaHTHI «MaKe J

HOMep OoKa Ha aucKe». MoaHdHuHpyfite npoexT Tak, wro8H o pa-

Goran c puCKOM JOGHIX Pa3MepoB, CYHTHIBas JCHCTBUTENBHOG YHCIO §

GOKOB Ha JHCKE H3 CMEUHANbHO OTBENEHHOIO NJs STOH NeJH MECTa
B HyJeBoM OjoKe, B npefnmcaHHu «HHHIHAJH3HPOBaTh» pa3Mep RHCKa
B 6JIOK&X cleflyeT yKasnBaTh BO BXORHOM mapaMmerpe.

4, UsMennte peanmsammo [lpocrefmeit daftnosoft cmcreMul Tak, 4
9T06H NOMBITKA BHIIOJHATE JIOGYio omepamuio ¢ QaiyoM mocie €ro

yAaJeHHd NPHBOJRHAA K OTKa3y,

YKasaume. JloGapbre B npeanAcamuy, y KoTopux wiow dafina

AIBASETC BXOAHEIM HJM BXOAHO-BHXOAHEIM napaMerpoM, Kakoft-HnGyab
aHAJH3 KODPeKTHOCTH COCTOSIHHS KJiOua, MalpHMep NPOBEPKY, YTO

KJ109. 4Aca0’ 6Nokor B ¢adiae > O

A B nmporpaMMmy ynajennn dafiia n06aBbTe «paspylleHHe» KJo049a, T, €
¥CTAHOBKY B HEKOPPEKTHOE COCTOAHHE, '

5. MogHbuunpyfite npoekT TakK, 9TOOH BCE CCHIIKH XDaHHAHCDH
ONHHM «KYCKOM» B Hauaje JHCKS, CHMTHDAINC,. B LOaMATb [O NpPelks
MHCAHHIO «HauaTh pabpTy» dalinoBoll cHCTEME H SamHCHIBAJHChL 00pat+
HO MO NpeAUHCAHHIO «KOHUHTL PafoTys.

8, Hcnonnsys ucmonnnrens «[lpocrefimas dafitoras cHcreMa» H,

eCc/H Haj0, H3MeHAs ero, peamusyfire Hcmoamutens «MMennas dafnos
Bas cHcTeMa», B KoTopoft Kaxpapfi daltn nmeer uma (BeKTOp CHMBO<
VIOB (HKcHPOBAHHON AJMHHE, HanpuMep AAMHH 12)., Mexay KoHHOM H
HayanoM paboTe (ainoBofi cHCTEMBl AO/IKHBH COXPAHATHCH HE TOJBKO

caMi Qailyipl, HO M HX HMeRa. [Ipu cospanum mnm yhasewun Qafina B Ka«

uecTBE BXOAHOI'O NapaMeTpa yKkashiBaercs ero nms. Ilpepnncanus nas
pabGorn. BAyTpH (afia HCNOJB3YIOT He HMS, a Kuiod (KaK H B peajiHs
3alMA BHIlE); HMH MOXHO IOJIb30BATHCS TOJBKO MEKIY <«HadaTh Das
6oty c ¢aitioM (BX!HMS, BHX!KJIOU)» H «KOHUHTh paboTy ¢ dafiom
¢Bx : kn0q9)», TakuM o006pa3soM, KAO9 CYIECTBYET TOJLKO HA BPeMS
pabothl ¢ dafinoM H monywaercs mo HMesH Gafiia NpeATACAHHEM «Ha-
waTh paGory ¢ tahknom», (Mmerno Takme oailinoBre cHCTembl OObI9HO
HenoJ/is3yloresn npa paGore na OBM.)

7. Cpexatite us Gydepa Gydepuntst mwya (T.e. yBenHUETE €r0 Pas-
MapH ¢ ozHoro 6J0Ka 10 HECKOMbKHX), Peanusyiire dailnosylo cucres
My, HCOOAb3Ys NJSi YCKOPeHHs ee paGoTH HAeH peaiH3alHH BHPTYalbs
HOH MaMATH U3 HPEAKAYHICTO pasiela,
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18, Hepapxngd CTPYKTYp AAHHBIX MPA paspaboTke mporpaMm

* ¥Ylpu pemeHHH HPARTHUECKHX Saiau -00HTHO He ynaaerca oGofiTHCH
ONSMMA JIHEM> CTABXRPTHSIMH ' CTPYKTYPAME NAHHWX {CTEK, AeK, oue-
fens, CIMHCOK H T, 1), ‘MepevHCHCHHAMH B Pusl. 7. Peammsamus pocTas
TORND “CJOMNHX - HOHOJHATRNEH TpebyeT BBeAeHHS CTPYKTYp HAHHBIX,
MaKCHMAJbHO OTPAKAIOUIAX CYINECTBO BHINOMHAEMOR HCHOMEHTENEM Sa<
fiaun, Toxwe cuenuaNLHHe CTPYKTYPHM AAHELIX - OOHIHO odopMASIOTCS
K2R ‘BCTIOMOPATEILHHE WCHONHATENH ¥ DPaspalbaTHBAOTCH HO TEXHGJOe
tw ecaepxy BMR3», B S5TOM pasaene MH peajH3yeM CTPYKTYDY AaHHEIX,
ﬁé‘rac-rmb BUSHWEAIOHIYIC TPH peaJW3alyH TeKCTOBOTO DPENaKTopa,

‘Tipu pabore #a OBM memoCcTaTOTHO yMeTh SamuchiBaTh HH(MOPMa«
pmio 8 PEfin ¥ wnraTh e us, Pavma, ‘Oweus uwacTo BOsHHKAET Sajaua
paBakrvipooumun - (Y. -e. msmemenns) TexcTOBOTO alita. Dra sajaua
OBIAN0’ PemTaeTCH WENOBEROM C TIOMOMEBI CHEWAANLHOR NPOTPAMME —
SKDARIIOTO TTEKCTOHOTO PERaRTOpa, XOTA K STOMy MOMEHTY Bh, Has
BepHOE, AOCTATOUHO mopaGoranm A TEPMEHANOM #  TPEACTaBAseTe
c¢Ge ‘BRemnAf 'BHE M BOSMOMHOCTH TAKOLO DEAdKTODd, ONHIIEM €ro

" UCHOBHES UEPTH.

‘IIpu paﬁo'n UENOBEKa ¢ PEAAKTOPOM Ha SKpaHe C NMOMOIMILIO CHes
mmdﬁ ormeTRe  {xypcopa) wsoBpakaeTcsi HEKOTOPOA NOMOKEHHE
B TEKCTE ¥ YMPMXONTARCA ‘HA YEPAHE OKPECTHOCTH 'TEKCTa BOKPYT STOTO
*no.noxeum (HasomeM™ ee oxwom), HaGop crammaprHoiX omepamufi pe-
#XAOUSET, B UZCTHOCTY, BCTABKY, yAaJeHHE, H3MEHEHHE .
m 7 CrpoK, Tlepememas Kypcop Mo TEKCTY H HSMEHSsS TeKCT

BO3JNE Kypcopa, MOXHO BHECTH B TeKCT JioOnlé XenaeMble MSMEHEHHs.

3afimeMcss peainsanMell CTPYKTYpH JaHHBIX, CcooTBeTCTBYIOLLEH
_ TEKCTY C OTMEUCHHHM NOJIOKEHHEM H M300pakaeMHM OKHOM, T. €, peas
" #WSyeM ‘HEKOTOPYIO 4aCTh SKDAHHONO TEKCTOBOTO pemakropa, [as npos
CTOTH He OyjAeM pacCMAaTpHBATh ONEPANHHM W3MEHEHHS CTPOKH M TODH-

. - BOHTAIbHHE mNepeMelleHAst Kypctopa, a OrpaHHYAMCA TOJbKO pabotoh
Do BepTHKA/H = GyleM CYHTATH OTPOKH SJEMEHTAPHHMH HeJeHMHMH

O0BEKTaMH M HHTEDECOBATHCA TOJLKO BEPTHKA/BLHON KOMNOHEHTOH TO-
NOXKeHAs Kypcopa, YnoGuol M oTBewatomiefi MpeXCTapleHHAM deNoBeKa
~0 TeKCTe CTIPYKTYDOR SIBJHEICA CHHCOK CTPOK — BEPTHKAJBHOH KOMIO«

. Heure MOJIOXKEHHST KypCopa COOTBETCTBYST II0JIOXKEHHe YKasaTeis, B

Paftone ykasatensn MOXKHO BCTaBNATh K yARAATh CTPOKH, Cymecrsyior,

~ 'BnpoueM, H OTNHUHMS TeKCTa OT oObLIUHOrO CHHCKa: B TEKCTe AO/MKHA

OuTh Bhigelena mocTosEHO HM306paraeMas Ha SKpaHe TepPMHHAMTA
OKpeCcTHOCT: yKasaTens (OKHO); B Hauaje PaGOTHl TEKCT NOJMKEH COs
"MepxKaTe HApOpMANMIO M3 H3MERSieMOro dafina; [OCTe OKOHYAHHS pa-
60TH HOBHHE TeKcT AOMKeH SaNHCHBAThCH KYRa-fO Ha AHCK M T. I,

Peannsopaunast mamu mpocrefimras dafimobas cucreMa (Rag, pmpos
SeM, B mourn Bce «HACTOSHue» GalTOBHE TCTHCTEMH) HE HO3BOJAET
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BCTaBJSATh H YAAAATE CTPOKM B cepesuue dafima, TakaM o6pasoM, &
CTPYKTYPY TeKCTa CTPOK ¢ H306paxaeMHM OKHOM H yKasateleM Hazo 1
KaK-TO peajH30BHBATh HAJA APYTHMH CTPYKTYPaMH JaHHHX H HCIOJMe i
nutenaMu. Cpens STHX CTPYKTYp H HemojHuTened kpome (afAnosoft 4
CHCTEeMH MOMKHO Cpa3y BHAGIHTH HCHOJNHHTeNS <«DKpaH», Koropu’ |
NONXKeH MOMaBUIAE B OKHO CTPOKH TEKCTa KakHM-TO oOpasom HsoOpa= ;

KaTb Ha 3Kpane T¢épMHHAJa.

Mu GyneM cunTaTh, UTO HCNOJHHTENL «DKpaH» ¢ BHEIUHeA TOYKH |
ypeHus SBJAETCH BEKTOPOM 3JICMEHTOB THOA CTPOKA C HHICKCOM OT 0 i
_#o Makc YsKpaHa, Tie CTPOKH-3JEMEHTH BEKTOpPa COOTBETCTBYKT CTPOs
KaM, H3o6paxaeMHM Ha SKpaHe TtepMmHHana, Hanpumep, 9TolH H3Mes "

HHTbH BePXHIOI0O CTPOKY HA SKpaHe TEepMHHA/la, Hajn0 H3MEHHTH 56«

MeHT BeKTopa ¢ HHAekcoM 0, a 9ro6n ysHATh COCTOsHHE Nocjennelk
(nuxHe) CTPOKM SKpama, Hajuo NPOaHANH3HPOBATL SJAEMeHT BEKTOpa |
€ HHJEKCOM Make Yskpana., Peasnsan#a ucnonuurTens «SKpaH» 3aBHCHT. §
or koHKpernofi DBM H or KOHKperHoro tepMuHaja. Ha nepcoHaibHHX j
"BBM, nanpmmep, na SKpame OGHNHG H306pakaercd CONEPKHMOE Hes ]
_KOToparo (MKCHDOBaHHOTO Y4aCTKa.oneparHBHON maMATH (ITOT yuacToM
Ha3HBAETCS BHAGOMAMSATHIO). Peaiusanusi HenoJuHTeNs «IKpans mnps
9TOM CBOZHTCE K npeoGpasoBamHio AefCTBHA Haj CTpOKaMH B Jefls
CTBHS Haji COOTBETCTBYIOLIHMH (parMeHTaMu BuxeouaMaTH, Mu GyzeM .3

CUHTAThL HCMOMHHTENST «DKpaH» O6a30BHM H peajlH30BHBaTh ero He
GyneM.

upennHacaHHi:

AcnounTesb TEKCT CTPOK C H3006paKaeMbM OKHOM M yKasaTeleM
. CII:
. 1. HauaTh paGory (BX: ¢ KaI0T)
« 2. ycTaHOBUTH yKa3aTeJb H OKHO B H29ai0 TeKCTa
« 3. ycraHOBHTH yKasaTesib M OKHO B KOHEHl TeKCTa
4, ykasaTejb B Hauaje TexcTa ! Xa/Her
. 5. ykasaTeab B KOHIE TEKCTa s na/uer
6, mepenBHUYTh yxasaTejh Hasaj BO3MOXKHO C OKHOM
—_ po.n.nupoaai*r: suus (Bx:il,i2:0..Makc Yskpana)
7. nepenBUHYTb yKasaTeJb BHepeli BOSMOXKHO C OKHOM
. — pommpoBath BeepX (BX:il,i2:0..Makc Yskpawa)
. 8. no6apure crpoky (Bx: C:cTpoka) 3a ykasaTejeM
. 9. ynanuTh CTPOKY 8Sa yKasaTeaeM
. 10. ctpoka sa ykasaTeseM :: CTPOKa
. 11. Yokua maxcumaaproe :0..Makc YskpaHa
. 12, noayunts monoMeHHe ykasaTens H OkHa B (BWX: YTekcra, Yokma)
o 13. ycrasoButh yKasaTeab H OKHO B MOJIOMKeHHE (8x: Yrekcra, Yoxna)

WTag, nycTh CTOMT 3ajiaua peaju3oBATh HCMOAHMTENs «TEKCT CTPOK J

¢ - 'yxa
¢ HsobpamaeMHM OKHOM M YKasaTeleM» co clenyiomell cHcreModl ; yrasareay  ->

18. UEPAPXUS CTPYKTYP OAHHEIX ‘ g0

"*14, KOHUHTH paGoty aBapufiHo (BHIX : ¢ ¢ KJOU)
15, KOHUUTE paboTy (BIX : ' K/MOT)

INpennucanun 2—10 o6pasyoT, ecad MOXHO TAK BHPAasSHTECH,
«J11.5-CIHCOK» — BO3MOXKHOCTH N0 YCTAHOBKE H HEPEMEICHHIO yKasa«
‘feid COBHNANAOT € BosMaxHoctaMu JI2-cnucka, ofHako Bce ReAcCTBHA
NPOBOASATCA TONLKO 8a yKasartedeM, Kak B JIl-cmicke, ITpeanncapwfl,
'AenaloMMX CHOHCOK NYCTHM H NMPOBEPSIOMHX NYCTOTY HJAH HeMyeroTy,
mer BoBce, IlpenmHcamusi «pOJIHPOBATH BBEPX»/«POMIAPOBATS BHE3Y
#BASIOTCS JIOKAJbHHMH H OyAyT o6bsCHeHH HHXe, IIpH nomHTKe ©

° noMompio mpefnucaHud 6 HAx 7 BHBECTH yKa3aTelb $a IpeAeJH OKHa

OKHO CMENIaeTCs B COOTBEICTBYIONleM HANpPABJICHHH HAa OLHY CTPOKY,
9T06H HOBOE NOMOXKeHHe yKasaTeln 0Ka3aJ0Ch B HOBOM Okue, TakuM
06pasoM, MOKHO NMpefcTaBaaTh cebe TEKCT B BHAS

cTpoxa 1

cTpoKa 2

CTPOKA N1 -

] cTpoKa n+1

CTPOKa n-+2

oKHO | 7exew

I cTpoKa m

cTpoka m+ 1

. cTpoKa m+2

‘erpoxa k

[¢ KoHen Texcta ¥

Baece rekcr cocromr Hs K CTPOK, OKHMO TONepXKHT CTPOKH O
n+41-& no m-io, yxasa're.m, _pacnozioxen Mexny c'rpoKa)m n+l H
n +2

" O6partute BHEMaHHe HAa TAK HA3HBACMYIO XOAOCTYIO CTPOKY HHUNKe

" ffekera, 910 CTpOKa He BXOJHMT B TeKcr, Jedo B ToM, 9To, X0TH yKa-
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saTenb pacmojaraercsl Mexdy CTPOKAMH, Ha SKpaHe OH Msobpamaercs
B BHAC Kypcopa (SalITPHXOBaHHOTO NpPSMOYrOJbHHKA) 8 CTPOKE noj
yxasareneM, ITockonbKy BO3MOMHHX NOJOMEHHA yKasateis Ha 1 6oJibs
e, 4eM CTPOK B TeKCTe, To HOJOMKEHHE yKkasaTens BOCEE mocaenuef
CTPOKH TeKeTa H300paraeTeés KypcopoM B craenywmeH 3a Heft CTpoke
skpana. UroOm oTIHUHTL 3Ty CTPOKY OT €TPOK TeKCTa, H306pasuM
B Hell TeKeT «[+ Kouem rekcra #]». TakuM o6pasoM, BO3MOXKHO, Ha-
npHMEp, cAenyiolilee HONOKEHHe OKHA H yKasaTels:

cTpexa 1

ecTpoKa 2

CTpOKa

cTpoxa §+1

cTpoKa §+2

OKHO

cTpoka k

yKasareab -»
] [* Komew Tekcra ¢]

OGparnTe BHHMaHHEe HA TO, YTO TPAHHUH OKHA, K4K H NOXOKEHHS
yKasaTejisl, BCerJia PACIDJAraloTCs MeXAy CTPOKAMH TeKCTa,

Ipennncanne «YoKHa MaKCHMAaJbHOE» BHpPabaTHBAaeT B KauecTBe
SHaYeHHA feKymiée WHONO CTPOK B oOKHe Oes exmmmun. Mu OyzeM
XpanuTh 910 WHCI0 B rI0GanbHoM oObekte Make YokHa, B ofmem
ciyaae MaKe Yokua copmajgaer ¢ Koucramtoft makce Yokpauwa, Opmako
8 mycroM ¢afine, nmanpuMep, Make YokHa OyAer paBHO HyJMO, 9TO
03Ha4aeT, YTO B OKHe HAXOAHTCA TOJBKO ORHA CTPOKA — X0J0CTaf,
Yrexcra B8 npeanueaHHAX NOJyueHHsi/yCTAHOBKH NOJOMGHHS yxasareas
H OKHA — 3TO 4HCJO CTPOK TeKCTa Haj yKasareleM, YOKHa — 9T0 9HCJIO
CTPOK OKHA Haj ykasartejeM. Ha usoOpaxkeHHOR BHIe KapTHHKE YTeK-
cra == k, YokHa == Makc YOKHS w= k—j. Ha npepsiaymel xapTHHKE
Yrekpra = n+ 1, Yox#a = 1, a Makc YogxHa =m—n— I,

Haxkonen, xohunto paGoTy ¢ HcmoJHHT@NeM «TeKCT» MOXHO ABOSs
Ko — apapHfiHo 1 HopManpHO. Ilpn apapHfiHOM OKOHYaHHH BCe BHECEH-
HHE 9eAOBEKOM H3M@HEHHS AaHBYJUPYIOTCS, HCXORHHA TeKCT ocTaercs
HETPOHYTHM # B BHXOAHOM napaMerpe BO3BpamaeTcs ka9 Qailia,

18. UEPAPXHS CTPYKTYP JTAHHBIX og7

COAEPHKALIEIr0 HCXONHBIT HEeTPOHYTHR Tekct, IIpu 'HOPMalNbHOM OKOH«

N ./9aHUH HOBBIA M3MEHeHHBIN TEKCT 3aHOMHAHaeTCs B HekoTopom daftre Ha

IHCKe, CTapHil ¢afln yHHUTONKaeTCH, a B BHXOAHOM napaMerpe BO3e -
BpallaeTcst KoY (aiina ¢ HOBHM TeKCTOM,

. KOHCTaHTHE

° UHCJO CIPOK Ha SKpaHe == 24 .

. Makc YskpaHa ) = YHCJIO CTPOK Ha sKpame — 1
. MaKC JJIMHA CTPOKH =132 | cumBona

. THIBE

. K04 =,,, .

. CTpoxa==3anuch (mauHa: 0..Makc KaAMHA CTpPOKRH,

. TEKCT: BERTOP CHMBOX (1.,makc nnmmua cTpOKH))
. 06berTH: .

. Makc YoxHa:—1..makc Yskpana |—1—koraa B okHe HeT HHvUero,
. | maxe xosocrofi cTpokH

« YokHa :0..makc Yskpama |roumee 0..Makc YokHa

» HCMIOJIb3YEeMbEe HCNOJHHTENH:

. Dxpan:BexTop cTpoka (0..Make Yskpaua),

. Bepxuuit crek, Humuuft crek, T .
. Ilpocrefimas dafinoBas cucrema (®C)

KOHEH OMHCAHHN |- oo ———————— e —————

Haen peanmsanum. TIpexne pcero saMerdM, 49TO PelaKTOp NOMs
XKed YMeTb PeJaKTHpoBaTh JMioOHe Oafyik, B TOM 9HCAE H Te, pase
MepPH KOTOPHX NDEBHIIAOT pasMepn mnaMsTH, Takmm 06pasoMm, npo-
Crefimee pemieHAE — PEANH30BATh BECh TEKCT MEAMKOM B NaMETH, B
Hasame PaGoOTH CYHTHIBATL B HAMATh TEKCT H3 HCKOZAOPO ¢afiza, a
B XOHNE paGOTH HOBHH TeKCT M3 NaMATH 3amuChBaTh B ¢aitn wHa
JHCK — He NPoXOmuT., [lostoMy Gylem - ARCTBOBATL N0 TEXHOJOIHH
«CBEPXY BHH3» — peasH3yeM HCKOMYIO CTPYRTYPY HaZ YAOOHHMH npo-
MEXYTOYHEIMH, Jajee peaju3yeM 3TH NPOMERYTOUHHE CTPYKTYPH
H T, i, MOKa He noHAeM no 5asoBHX,

Ha mneppoM mare pekoMmosHuud peamisyeM Tekcr ma Base HC«
nonnnrenefi «Huxuul crek», «DkpaH» H «BepXuufi <rex» TakuM 00-
Pas3oM, uTo pacmoNioKEHHEe HaX OKHOM CTDOKH TeKcTa GyayT Xpa«
HHTLCS B HCIONHUTENE «BepXHAll CTeK», CTPOKHM OKHA — B HCNO/HHTERO
wDKpaHs, a ¢TPOKH HHXe OKHA — B HONONAWTENe «Huxumi cregs:
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ctpoka 1/
cTpoxa 2 Bepxnnﬂ
R CTeK
CTPOKa I
) ' cTp KA n+41
ykasareab ->
. CTpPOK2 N + 2
OKHO
CTPOKE2 m
. ctpoka m+ L
7 cTpoke m 42
e Huxomn
- CTeK

crpoka k

I* xonen Texcra |

IonokeHne yxasatens B TeKcTeé H B oKHe OyleM XpaHHTb B BHA®
apyx BeauupH: Yokma (T, & UHC/Aa CTPOK OKHa Haji yKkasateneM) H
uHcja CTPOK B BepxHeM creKe, TakAM oOpasom, motpebyed, 9roGul
HCTO/HATENb «BepXuufi cTeK» rMea NPeANHCAHHE «YHCAO CTPOK®, BHI-
pabaThsaiomee CooTBeTcTBylomee suauerme, Ilpu okoudaunn paGornl
€ BEPXHHM CTEKOM €ro COAEPRHMOE AOJKHO 3anncuna'rbcn B KakoH-T0
¢adin na guCk,

Mpu_navaje paGoTH C HHKHHM CTEKOM OH AOJKen COACPXATH
CTPOKH HCXOAHOTO (bafiia, 3aKaHIMBAIONIHECH XOMNOCTOR CTPOKOH «f+ KO-
‘Hel{ TeKcTa #]», B YacTHOCTH, NpeANHCaHHe <«IYCT® HHIKHETO CTeKa
BHpaGaTHBAeT SHAaueHHe AA TOJABKO B TOM Cjyuae, Korja H3 CTexa
B3AT2 H 9Ta CTPOKa TOXKe, HamoMHAM, 4TO KOHEL TeKCTa HaXOAHTCR
mepex xoJocTof CTpOKoH.

[locKoabKY [0 NpEANHCAHHSIM «KOHIHTb paloTy» HCOOMHHTENH
<TekcT crpok ¢ n3o6pa)kaeMHM OKHOM H YKasaTenem» JO/KeH BHle
A2BaTb HAPYXKY K/ION HCXOJHOrO HJIH HOmoro ¢ahsa, To noTpelyems,

18. HEPAPXHM CTPYKTYP JAHHHX ) - 989

9r06H TpENNHCAHHE «KOHUHTh pPabOTy» HHMKHEro CcreKa Boanpamam
KoY HCXOAHOre (afiia, a <KOHATh paboTy» BepXHErO = KIOu uonoro
daiina, .

OKHO, eCTeCTBEHHO, MOXKET HHOTRA 3aHHMATh He Bech 3Kpam.
B stoM cayuae (mpn Makc YokHa <C Makc Yskpana) Gydem pasueman
CTPOKH OKHAa B BePXHeA 9acTH IKpaHa:

crpoka j+1

cTpoKa j+2
OKHO

“ s .

cTpoka k SKpaR

[* xonen Texcra ¥]

Mu peannsyeM HcmoaHHTeNs «TeKCT» TaK, 9TO TOC/A¢ BH3OBA JIO4
Goro npepmucanns TeKcTa u3SHe STOr0 HCUOMHHTENR OyAeT Bunommﬂo
cIeayoilies YCHOBHe (UHBAPUAHT ucnoanure/m).

ecam make YoxHa < Maxkc stpana TO memm CTeK. nyc'r S
T 6 echH. mnxmm CTEeK He nycfr, To OKHO NOJIFKO (saunnae'r Bech
9Kpan),

ITockonpKy mosokenHe ykasartens nsoopa}xaerca xypoopom B
CTpOKe MOJA yKasateneM, To peanusyem Tekcr TaK, 4T0 yKasatenap |
Koria He OyJeT pacmojioxeH 3a nociaeinell cTPOKof OKHA. I/Im-nm
CJIOBaMH, '

0 << Yokna < make YOKHa == YHCJO CTPOK OKHa — I,

nporpamMma Hauath paGoty (BX : ¢}t KM0T)

¢ AAHO L

« HOAYURTB! .yKasaTeJb B Haua/ne TEKCTa |2 OKHO HMeeT uaygpmanbm
. | BOSMOKHEE pa3MepH H npnxa-ro K nepxneu\y Kpaw

. | Tekcra

« Huxuud crek.nazats paGQ'ry (nx.d‘)zxmow)

. OxkpaH.nadath pabory

. Bepxunfi crek.navats pabory

. Mage Yokna = —I| ’

. naka moka Hmxuuft crex.me nycT B Make YoxHa < Make Yskpaa
+ « BHIOJHATH '
¢ + Makc Yoxnma.yBeauunTh Ha 1

10 A. I. Kywnupenko, T, B, JleGenes
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e + Huxunft crek.B3sTh CTPOKY B (BHIX : JgpaH (Makc YokHa))
+ EOHEN HOHKIA

« Yokna := 0 - ’ .

KOHel NpOrpaMMu

Tocne BHmonHeHHs 5TOfi MporpaMMH Makc YOKHZ ORaxercs mes
OTPHUATEJbHEM, TAK KaK UHKJA XOTH O ONMH Pa3 BHITOJHHTCH: RAKE
UpH NYCTOM TeKCTe HHXHH CTEK CONEPHMHUT XOJOCTYIO CTPOKY H, SHas
9HT, He HOyCT.

-
BPOrpaMMa YCTAHOBHTH YKA3aTe/b W OKHO B HAYaJ0 TEKETd
« BAHO : o A

. ﬂOle‘lH’l‘b: YygasareJb B HauaJie Tekcra

o —————

¢ HHEJ NOKA yKasaTeJb He B Havyaje TEKCTa BHHOJARATHL

« « TepeABHHYTh YKa3aTesb Ha3al BO3MOXKHO C OKHOM

« KOHEN HHEJIA

KoueR NPOrpaMMu

nNporpaMMa YCTAHOBHTD YHa3aTesb H OKHO B KOHEIl TEKCTa.
e Ramo - ¢ ’ '

+ MONyYHMTb: yKasaTenb B KOHUE TeKCTa

6 oo .

4 HHKX MOKa yKasaTeJdb Me B KOHUE TeKCTa BWNOMHATE

+ » UNEPEABHAYTH YKasaTe/b BIepel BOIMONKHO C OKHOM
. KOHem HHKJA

XOoHSN NPOrpEMME

RpOrpaMMa yKasaTemb B madaje TeKCTa ! ja/mer ==
(Bepxunft crek.nycr # Yorna = 0)

ApOrpaMMa ykasaTeib B KOHIE TeKCTa:pja/HeT ==

' (Huxmnit crex.nycr m Yokna = makc YOKHa)
OpPOFpaMMAa MepefBHHYTb yKasaTeJb Hasaj BO3MOXKHO C OKHOM
. DAHO ! yKasaTelb He B Hadudje Texcra
¢ MONYYHTDH:
+ m—————mmim =
. ecar YokHa > 0 ro Yoxna.ymenpmaTts ma | mmave
. « ecau Maxke YokHa < Makc YskpaHa TO ’
« « o Makc YOKHA.yBeJuuHTh Ha 1
« + « HHaGE :
e« « + Huxunft crex.no6aButh cTpoky (Bx:DrpaH (Makc YoxHa))
. + EKOHEH eCaH
. . poampopars Buna (0,Makc Yokua)
. » Bepxusft crek.B3ath ¢Tpoky B (BHX:Ixpan (0))
. EOHenw ecau
KOHeNn nporpaMmbl

18. MEPAPXUR CTPYKTYP JAHHBIX - 201

Mu . Bocooassosanuch SAECh JIOKAJNLHHM UPEANHCAHUEM <POJLAHPO-

BaTh BHH3 (ux:jl, i2)», KOTOpOe CHBHraeT BHH3 Ha OAHY CTPOKY BC8
€Tpoku okHa ¢ il-E mo 12-10 Brmounrensno, TIpH sTom Camas HHXKHAA

TTPOKA — CTPOKA € HOMEPOM 12'— IPOINaJiaeT, BepXHAf CTPOKA — CTPO .

ka ¢ HOMepoM il —cramoBHTCst mycTofi, a CTPOKH C HOMepaMH Bhe
Ananasona i1..i2 He uaMeHsOTCS, HaNpUMep

Mo poasmpopanna; Tocae posaupoBanug:

crpoxa A . ; €TpoKa A

I

i — cTpoKa B

crpoka C . c'rpoxa. B
cTpoka D / crpoxa C
@2 —p | cTPOKEE | etpora D
crpoka F cTpoka F

{upn 11 = 12 sTo mpocTo ouHCTKa CTPOKH),

mporpamma posnuposats Baus (Bx111,12:0..make Yskpana)

« namo @ 1L .

+ MOJYYHTH! | CTPOKH OKHa B auanagone il..12 chsmmyTH Ha ommy
. | crpory BEES, CTapast cTpoka ¢ HoMepom 12 mponada,
. | HoBas cTpoka ¢ momepom 11 mycra

. nukx V 1 & i1 +1,,12 pesepc BumoARATSH

e « Oxpan(l) 1= Dkpang (1—1)

+ KOHen IHEJA

s Oxpan (11).qamna 1= 0

KoHen mporpaMmu

' nporpamma NepefBHHYTb YKA3aTeMb BHEpe]i BO3MOKHO ¢ OKHOM
"+ JAHO ! yKasaTejib He B KOHIl¢ YeR¢ra

+ HOAYUNTD}

S e — - R

. ecaH YokHa < Makc YOokHa TO YOKHa.yBeauwHTh Ha | mwawe
« . Bepxunit crek.n06aBuTs cTpoKy (8X1 kpau (0))

+ .+ poanupoBath BBepX (0, Maxc Yokua)

« o+ Humxusudl cTek.B3sTh CTPOKY B (BHX : dKkpaH (Maxe Yoxua))
+ KOHel ecsn ‘

KOHeH mporpaMmbl

10*
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[IporpaMMa epoanHpOBaT» BBepX» JefACTBYET aManOrHYHO PO«
rpaMMe «pOMJIHDOBATh BHH3», HO CABHraer cTpokd ¢ il-f mo i2-10
BKJIOUATENIbHO Ha' OJHY CTPOKY BBepX. IIpH sTOM CTapasd CTpOKa ¢ KO
MepoM il mpomajaer, a HoBas CTPOKa ¢ HOMepOM 12 cTanmoBHTCA
nycroii:

nporpaMma posHpoBaTh BBepX (BX : 11 i2:0..Make stpana)
« 1ano cIgi2 7
« DOJyYMTh: |cTpokn OkHa B fuanasome 11..12 capuHyTH na oxmy

. | crpoxy BBepx. Crapas cTpoka ¢ Homepom il mponana,
. | HoBas cTpoka ¢ HOMepOM 12 nycra

. nura V i = il1..12 — 1 punosnats .

e« « Oxpau(i) ;= Dxkpau(l+1)
. EKOHEN LMKja

. Dxkpan (i2).amuna ;= 0
_KOHery NPOTrpaMmul

mporpamma J06aBHTb cTpoKy (BX:C:CTpoKa) 3a ykasaTesem
« BaHo :

« MOJIYYHTDS

. ecanm Makc YokHa == Makc YskpaHna To

o « Huxnanh crek. noﬁanmb CTpoKy (BX : DkpaH (Makc Yoxrna))
« . HHage

o o+ _.Makc YOKHA.yBeAHUHTH Ha 1

. Komen ecam

+ posmpoBath Buus (YoxHa, Makc Yoxna)

. Oxpan (Yokua) := C

EKOHe[ NpOorpaMMu

NpOrpaMMa yJajHTh CTPOKY 32 yKasaTeneM
. IaHo ! yRasaTeJb He B KOHMHE TeRCTa
+ MOJYHHTD:

0 - e - —

+ PonHpOBaTh BBepX (YoKHa, Makc YOkHa)

. ecas Huxnuuit crek.me mycr o

« .+ Huxuauh crex.BssTs cTpoky B (BHX : dKkpan (Maxe Yoxua))
. . HHaue

« « Makc YOKHA,yMEHbMHTH Ha 1

. KoHen ecim

'KOHen mporpamMmul

nporpaMMa CTPOKa 3a yxasaTeNeM i CTpoxa
¢ B@HO H YKasate/lb Heé B KOHIe TeKcTra

18. HEPAPXUS CTPYKTYP JAHHBIX 203

" MOAYYHTH:

. OTBeT === JkpaH (YokHa)
KOHEel TporpaMmu

nporpamma YokHa makcuManabuoe 10..Makc Yskpana == Maxc YoKua

npOrpaMMa noJyIdTh MOJOKEHHE YKAasaTeld H OKHA B {Yrekcra, Yo)
o A2HO : N
+ MOJNYYHTD!

s Yrekcra ;= Bepxuuft crTex.uHcs0 c1poK -+ Yokna
s -YO = Yoxua

KOHEN NporpaMmul

nporpaMMa YCTaHOBHTb ykasaTelb H OKHO B mosoxenHe {Yrtexcra,YqQ)
¥ AaHO !
+ HOJYHUMTB:

o dY := Yrekcra— Yo—DBepxuui cTeK.49HcJ0 eTpOR

« BHGOp

« o npr dY > g =

o« e nuka dY pas BunoaHATh

.« . « TepelBHHYTh yKasaTesb BIepejf BOSMOXHO ¢ OKHOM
PN KOHer HHKJA

e o npa dY <0 = -

.« HHKI — dY pas BHIMONHATH

. . + TepeABHHYTh yKasaTe/Jb Has3aj BO3MONHO ¢ OKHOM
. e KOHen HHKJA

. KoHer Bmbopa

«  ytB: Yrexcra—Yo==Bepxuuii crex.qucso ctpox n Yo <Mam Yokua
s+ Yokna = Yo

KOHel mporpammst

IpOrpaMMa KOHUHTb pabory asapufino (BHX ! ! R0%)
s+ JAHO : .
noayguth: | d — KAKY craporo Herpomyrore dafiia

. Bepxunh crek.KomuHTb PaboTy (BHX: hB:K/I0)
. O©C.ynasure dafin (8x:(B)

. Dgpan.kouants paboty

. Huxunfi crek.KoH9uTh paboTy (BHX !} ! RIIOT)
KOHer HporpamMmul

nporpamMma KOHWHTH paloTy (BuX?d ! Kmoq)
« RaHO H
+» MOAyYnTH: | § — KJMIOY HOBOrG H3MEHHOTO (baﬁna
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NPOTPAMMA HHCHO cTpok: Z+ ==n
nporpaMma RoBaBUTH -CTPOKY (BX :C :CcIpoKa) ===
®C. pofasuth CTPOKY B Kolex taiina (Bx/Bux :d,Bx:C)
ni=an-t1t

« YCT2HOBHTb YKa3aTeJb W OKHO B Kojel TeKcTa

. yrB: Huxuull crek.myeT |u xosocTas CTpoKa HA sKpaHe

. muka V I & 0..maxc Yoksa — 1 |T. e. Ges XosocTofi CTPOKH
« o+ BHIONHATE

. « Bepxnnft crex.na6aBute cTpoKy (BX 1 DKpaH (1))
. KoHel nuMkJIa

OPOrpaMMa B3ATH CTPOKY B {(Bmx:C: mpoxa)
/ . d2aHO in>0

‘ « OJXYYHTB!
« ©C.B3atp cTpoky Hs KoHna dafiza (8Bx/swx:@,Bmx 1 C:cTpoka)
. Ni=n~—1

KOHern MNporpammm

« Bepxuuft crex.koHuHTH paboty (BHX ! 1Kiou)
+ OxpaH. KOHYHTb paGaTy:

» Humuah crek.xonauTs pa6ory (BmX:du! KJI01)
. ©C.ynanate datx (8x ! du)

KOHEH RPOrpaMMu

i

NPOTpamMma KOHUHTH PaGoTy (BHX: B KMoy == $B 1= ¢
KOHEN MCHOMHETOMA | o om o o o o o o oo o o o e i i i o 0 e e e o

B L L L B e e L LT T T —— Ocranoc, peannsosaTh #cnoxmuTens «Hmmund crex», B ormme
' OT BepXHero CTeKa, KOTOPEmf spameTcH Oosee Bau Menes OGHUHHM, .
HHXHHA CTE€K B MOMEHT Hadaja paGOTH ROMKEH COXEPKATh BCE CTPOKH
nexopnoro Qafiza. Komeuno, MOXHO 6biio 6w NMpOYeCTH HX BCE OT
KOHNA K Haualdy H X0GABHTL B TAKOM HHBEPIHDORARHHOM BHAE B HO«
Buifi (ahin, mocne 4ero HMHTHPOBATL HHXKHEA CTeK Ha HOBoM dakae
TOYHO TaK JKe, KAK MMHTApoBAMM Bepxuui. OfHako mpeABapHTeNbHGE
HHBEPTHPOBaHHe (dalina — AJATeNbHAS ONEPalHs, a peAAKTHpOBaHHe
JOMIKHO HaYHHATLCH MruomenHo, (YenoBeK NCHXO/OTM9€CKH TOTOB K
TOMY, 4TOGH HODMEIbLHOE "3aBepuienye PeSaKTHPOBAHHS 3AMAMAIO Ka-
KOe-To BPEMH, Ho a6COMIOTHO He TOTOB 'K STOMY B Hauaje — KOrja OH
ellle HHYEro HE chenan.)

ITosromy wWOCTYOHM TO- npyromy-—nponuumpyem HIKHEA  CTel
TaK, Kak OYATO OH B HauajbHbli MOMEHT CONEPXHT BeCh HCXOAHBIA
baia, Ho usuuecku HukKaxux CTPox Hukyla Konuposato He 6ydem.
Has sroro KpoMe ucxoamoro ¢afaa, KoTopeii GyJeM TOJBKO mocJjes
Z0BaTeJbHO YHTATh, HCOONB3yeM enfe oAauH Gafi, Ha KOTODOM NPOHMHs<
THPYeM BCOOMOraTeJbHHA CTeK CTPoK. (JCHOBHAA HJEA peasH3aUMH 3as
KJMI09aeTcsl B TOM, 9TO CONEDKHMOE HHIKHEro CT€Ka B JI060fi MOMeHT
BpeMeHH MpeCTaB/seTcH B BHAE COAEPXEMOI0 BCIOMOraTeIbHOTD CTeKa,
3a KOTOPHIM CJeJyeT HeNpOYHTaHHAs 9acTh HCXoAHoro dahma u, ecau
OHa ele He B3ATa, XoJocras crpoka (puc, 18.1):

HIDKHERA CTeK == BCIOMOraTesnbHuf CTeK -
HeApouHTAHHAR HacTs #cxoRHOTO dafina
(4, OLTh MOXeT, XQAOCTaf CTPOKA)

Mo coBepmmiM mepeHf WAr JeKOMIO3HLHA H TOJNYIHJH DeasiH«
BAUMIO CTPYKTYpHl AAHHHX (WcOOaHWTens) <«Teker CTpok. ¢ H3o0pa-
MACMBEIM OKHOM H yKasaTeieM» Ha Gase ucnojmAtenedi «Dkpaws, «IIpo-
crefilnas paiinosas cuereMas, «Bepxumit creky nm «Huxmmi crexs, Uc-
TonuATens «DKpaH» Mbl cudtaeM GasomuiM, [Ipacrefumas dadiosas cu-
cTeMa GuA pPEANN3OBAHA B OpefufymeM pasaede, TakHM 06pasoM,
OCTaNlaCh peasin3OBaTh BEPXHHN M HHIKHEH CTeKH,

Peannsanns uncnonsurens «Bepxuuft creks Hap ¢afinoBolt cHcTes
Mol TPHBHA/BHA, MOSTOMY HDHBEAEM ee 6ed KauEX-IHGQ NosCHeHmM:

HCnoaraTeas Depxawfi crew

. CH:

. 1. navats paGoty

. 2 myer | Bafuer

3. aucao ctpok  t Z-+

« 4. poGaBuTte erpoky (BX: C:cTpoka)
B
6

. B3ATb eTpeKy B (sux: C1crpoxa)
. KOHIHTBD pa6oTy (BHIX : B 1Km0q)

. o0bexTH:

« Gtkmoy | koY dallna, Ha KOrOPOM KMHTHPYETCH CTeK
. Mn:Z+4 |9HCAO CTPOK B HMHTHpPYEMOM cTeKe

. - “

« HCNOAb3YEMbEe HCROAMHTEANS

. [pocrefimas dafinosas cucrema (®C)

KOHEel OMHCAMHE | e oo e v Ilpu goGapfeHHE CTPOKH B HHXHHA CTeK oHa Bceraa AoGapisercs

BO BOmOMOrate/ipHeifi crek, IIpu B3fTHH CTPOKH NPOH3BOAHTCH aHain3:
€C/I BCHOMOraTebHLI eTeK He MyCT, TO CTPOKa Beperca u3 HETrQ, eciH
e mycr, To gHTaeTCs OdYepeldHas CTPOKZ H3 HCXoAHoro ¢afina. TakuM

mporpamma Hasath pagory == ®C.cosfats ¢afn (X! : xMou);
. S n == Q
mporpamMma mycr 1 ga/uer === (1= 0)
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o6pa3oM, B HauaJbHHH MOMEHT BPeMeHH JOCTATOYHO CAENATh BCIIOMO*
raTesbHHH CTEK mMycTHIM H BCTaTh B HA4an0 HCXonHoro Qadna.

Hakonel, MOCKOJbKYy HHMKHHA CTEK JOMXKeH B Hada/bHEN MOMEHT
coflepXaTh He TOJLKO CTPOKH HCXojHoro (aiia, HO H elle X0JOCTYI0
CTpoKy <[+ Komen Tekcra s]», OyleM HMHTHDOBATB STY CIPOKY ¢ 1O+
MompIo raoGanbhore o0bekra

XonocTas CTpoKa B3STa! na/uer.

B mauane paGoTH YCTAHOBHM <«XoJOCTaf CIpOKA B3fiTa {== HET$

B 3HAK TOro, 9ro 8a HEMPOYHTAHHOH 49acTblo HcXofHOoro Qahna nzer

: xonocrvan
e RTSS™ 760

KoHey

| BENOMOraTeNsHLA
crek

§ﬂPQuu‘raHH # HacTe
12 oaAHOro oa

Havano

NEXNOAHET aPIN
Puc. 18.1

goJIoCTas CTPOKa, a B OpeXNHCAHHH «B3TEY B cnygae, €CAH BCIOMO-
raTelbHHA CTeK MyCT H HCXORHHE (afiy MOJHOCTHIO MPOTHTaH, BHAANEM
HapyXy XOJOCTYI0 €TPOKy H YCTaHOBHM «XoJjocTas CTPOKa B3fTa
1= aa»,

ncnoauntens Huxuufk cren ~
. CIt:
. HaYaThb padoTy (BX1d tKmOT)
2, myer ! pa/Her )
3. noGasuts crpoky (Xt C:cTpoka)
. 4 B3aTe c1poky B (Bmx! C1cTpoKa)
5. KOHUATh PaGOTy (BHX : (! KMOT)

3
—

. OOBerTH:

¢u : ko9 | ucxonnoro Gahina

« OBikrmoOY |dafna aas BCIOMOTATENbHOTO CTeKa
X0JioCTast CTPOKa B3fTa ! pafuer

. HCHOJB3yeMEle HCNOJHHTENR?
. Ilpocrefimas daitnosas cucrema (©C)

KOHEI OFHCAHHY | m e em e e e e e e —— e

18. HEPAPXHS CTPYKTVP OAHHEIX 297

nporpaMma Havath puGoOTy (BX: ¢ :Kaow)
. ZaHO H
« TOJNYYHTHS

. ObH = .

« @C.pcrats B navano dafina (sx/suxX :pr)

o ®C.coszars dain (Bux: )

« XO0JIOCTafl CTPOKA B3ATA = Her

KOHEH HMpOrpaMmu :

mporpamMma mycr: aa/uer == (OC.pafix {pB) nycr u
@C.s kome dafina (pu) m xosnocras CTPOKa B3firTa)
nporpaMma xo6asuth cTPoky (sX: C:cTpoka) s==
®C.no6aBuTh CTPOKY B-KoHen ¢aftaa (nx/nux_ :¢B,nx: C:cTpoka)

nporpamma B3aTh cTpoxy B {BHX:C :cTpoxa) -

« AaRO ! He mycT

« MOAYUHTH:

« Bubop

« « npr ®C.daitn (bs) ne nyer =

« « ©C.B3aTH CTPOKY HS KoHua dailna (BX/BHX: ¢B,Bhix C)
« «» npu ®C.ae B vouue dakna (pu) =

« «- ©C.npovects cTpoxy Bmepen (BX/BMX:}H,Bux:C: c'rpoxa)
« + KPH X0JOCTAaf CTPOKA HE B3ATA =

« o C.pjnna := 18 [uncno camp.x0n0cTOR CTPOKH
+ o  C.rexcr (1..C.anmHa) i= “‘[» xomem Texcra #]’’

e «  XOJOCTAaf CTPOKA B3ATA = ja

+ .+ HHAYe => OTKAaS

. KoHen BmGopa

KOHel MPOrpaMMu

HPOrpamMma KOoHYHTE paBoTy (BHX:( : Kmow) = ’

DC.ysamrts (baﬂn (ax$ $BY; ¢ := dm

KOHCH HCHOMHHTENS |___________________________=

Mu peannsopann ucmodHmreds: «TeKer CTPOK ¢ nsoﬁpamaemuu N
OKHOM H yKasaTe/eM» C HCHO/1b30BAHHEM PeaNH30BAHHOTO HaM# B npe-
AHpylieM paspene ncnonsnrens «[lpocrefimas ¢afioBas crcreMay,
Mepapxus cTpyKTYp MaHHHIX B STOR peanH3alHH OKA3anach JOCTAaTOYHO
npocrofi (puc. 18.2),

Crpe/KH, HAyIHE BHH3 OT HCIOJHATENS, noxasusamr, Ha Gase
Kakux ApYyrax HCIOJHHTENeH OH pealH30BaH, Io cyms pena, sra Kap-
THHKa SBJAETCHA TEXHOJOTHYECKON LemOYKOX nporpammuponannﬂ «CBEpXy



208 TJ1, 3. CTPYKTYPH AAMHSIX ¥ HX PEAJMSALNH

BHH3$ AAf TpoexTa «TeKCT CTPOK € HSOGRAKAeMuM OKHOM M ykasares
fieM», HapHCOBaHHOA G6e3 HCMOMb3OBAHHS «BEKTODHHIX 06p3Havesuiis,

Texcr

I HuxHWA Ccrex I [ Skgm | ] Bepxrnid CTRK I

l Npocraiuan ¢aiinosan cucTeMa I

Pae. 182

PeanbHo Hcnoib3yeMite pafiioBHe OACTEMEl, OAHAKS, KAK MPIBHUIO,
He [O3BOJNNIOT NPEMO Pea/li3oBaTh CTEK CTPOK, H HMEpPapXHA HPOMENKY-
TOYHBIX MCHOJHHTeJeR YCHOMKHSETCS: BEPXHHA CTEK CTPOK NPHXOAUTCS
peanH3oBHBaTH Ha Gase 6JORa B MAMATH H CTeKa OJIOKOB Ha JMCKe,
a crek OJ0KOB — Ha Oase AMHAMHYecKOoro BeKTopa GJOKOB, KoTopHil

N N
"Hmmmh C_‘re« I \ {‘axpan j 1 BepxHuit crex ]

\

4 Bnox xOAHDH pafa 1 1 Bemawm |
g;‘:’;":nqnos L——J nOLA. CTPOK) CTeK GNoKGH

BepxHuii avnaMuueckuit
K ENGKOB ;

HAXHAP  AMHAMANEC KR
l BeKrTop BNOKOB . PEKTDP

dafinopas tuCTEHA

-
Pnc, 18.3

oQuuHO yXKe peaiusyercs Haj ¢afiiopoii cHcreMoff, AHanorHsnO fe-
KOMIOSHpYeTCA ® Bepxmnfi crex, B smrore WepapXHid CTPYKTYD NZHHBIX
npHHAMAST BEX, M30GpakeHnufl wa puc, 18.3,

BAFAYH M YIIPAXKHEHUA

1. Moxer AH npH DEelaKTHPOBaHHH TEKCTA B HEKOTOPHIH MOMEHT
OKasaThC#, wTo B HeM 100 CTpOK, a Ha 3KpaHe H300paxena TOJbKO
XoJsocrasi CTpokar

18, MEPAPXHS CTPYKTYP IAHHBHIX 299

2. Monnduumpyhte npoekr «TexeT cTpox ¢ H306paxaeMHM OKHOM
B yKasaTelem», 10GaBHB NpENNACAHWE <«BHECTH N3MeMEHHI B (aflis,
Cubici 9TOTO UPeANACARHst COCTOHT B TOM, 9To apapafinoe saseplueHne
paGoTH NOMKHO BO3BpallaTh K04 afila ¢ TeM TEKCTOM, KOTODHIR
Ouin B MOMEHT WOCJe[HEro BHI30BA TMDEANHCAHHS <«BHECTH H3MEHEHHS
B tafta», .

3. Moaudunzpyfite mpoekr «Tekcr CTPOK @ H300paskaeMHM OKHOM
H YKasaTeJdeM», CYHTas, 9TO H B HAYaMbHHIN, H B KOHEUHHA MOMEHT
BPEMEHH TEKCT paclojoXKeH B JBYX CTEKax fByX dahnax) na aucke
K 9T0 2aBapuiHOTO samepwenus paborm mHer. [Ipw 3TOM monoXenHe
B TeKETe H B OKH@ AO/KHO COXPAaHATHCA MEXAY <¢KOHYHTR® H <«Has
4aTh» pabory,

YKasauue Bregure npesucandsi «n06aBETh SHCIO B KoHeR
dalinz  (ex/mux:®, EXI10)» H «B3ATH WHCAO K3 KOHIA dafina
(BX/BMX : D, BHX:n)¥, KOTOpHe GYAYT npeo6pasoBHBATE YHCIO B
CTPOKY CHMBOJOB H Ha060pOT,- a Takke A062BJ%TH/GPaTh COOTBET<
CIBYIQIHYHE CTPoKy daiiia. ! .

4. Monnduuppyiite npoekr «TeKcT CIpoK ¢ ©#306pakaeMuM OKHOM
B YyKasaTelieM», J0GaBHB BPeXIHCaHHe «OTKATHTH NOCHELHEE H3MeHe«
HHe», Flo STOMY UpeANMCAHMIO TEKCT H NOJOKEHHE YKA3ATENH B HeM
ROAMHN HPWINUMATE T& COCTOAHMS, B KOTODHX OHH HAXOLHJIHCh Tepelx
HocnefuNM YHANEHHGM WAH BCTaBKOH crpokd, BmsoB store mpemmn-
Cauiisl IO DEPBOFQ H3MEHOHHS TEKCT& He JOJKEd BHAHBATH HHKAKHX
AefterBuit,

5. Peumnre sajawy 4, cunrad, uTo. NpeANHCAHAE <OTKATHTH noc/eis
Hee¢ HIMCHOHHC» MOQXHQ BH3HBATL HEORHOKPATHO! BTOPOH BEI3GB OT+
KaTHBaeT BTOpOe DO AABHOCTH H3MeHeHse ¥ T. & Jpyramu caosawmy,
Nocief0BaTEAbHOE UDHMEHEHEE OTKATKM  AOMKHO BOCCT3HABR/IHBATD
NPefBAYIye COCTOAHMA TEKCTa BIMIOTE AO HCXOAHOTO COCTOSIHHS Iles
PeR peRaKTHPOBAHHEM.

Ykasanue, Hemomsyfite eme oaum BcnoMoraTenbueift bafa
(baftn eTkaTkH) B KadyeCTBE CT€Ka N/ XpaHeHHS HeoGXOXMMOR AnA
OTKaTHE HHPOPMALHH. !

6. B pamkax sapaun 5 gobaspTe ellle MpeANACAHHE «OTKATHTbL OTe
KaTKy», KoTQDoe AO/IKHO BHNOJNHATb AeficTBHsl, OGpaTHHe K «OTKaTHTH
mocnefHee H3MEHEHHEw. )

Yrkasauue MHcmospsyfiTe ABa BCIOMOTATGABHEIX aitna,

.



TITABA 4

JlOl‘H‘lECKOEr YCTPOHCTBO H NPHUHIUNDI
PABOTDI 3TIBM .

o cnx mop wmeradopa VYHupepcanbHoro BuimojmuTesdst HCNONB30-
Banach AN OOBSACHEHHS CEMAHTHKH TeX HJH HHHX (OpM 3amuCH OpoO+
rpamM. B 9Toil rnaBe MM PAacCMOTPHM yCTPGACTBO peanbHEX YHu«
BepcaibHHIX BumoJHATENel, B POJAH KOTOPHX Ha NPaKTHKe -OOHYHO
BBICTYIIAIOT SJAEKTPOHHO-IPOrPaMMHbIE pHOOHsOmEe Mamaa (DTIBM),
Kak m crenyer u3 massamus, DIIBM cocronr M3 ABYX OCHOBHHIX 9a-
creft: saekrponnoft (3BM) m mporpaMmuofi. - .

JlornueckoMy ~ ycTpofictey H npuuuunaM paGotw OBM ma mpu-
mepe OBM -cepur PDP-11 ¢upuMm DEC nocssmen pasn. 19 (axano-
THYHO YCTPOGHH H MHOrue apyrue OBM, HampHMep oTedeCTBEHHHI®
CM-3, CM-4, CM-1420, IOBK, BK, YKHII, 3nekrpounka-60, diekrpo-
Huxa-100/25, dnexTponnka-79, Dnekrpondra-85). OBM cama no cefe
TaKKe ABJASETCS YHApepcaAbHbIM BHIOJHATENEM NPOrpamMM, 3amHCaH<
HBX HA CHENMAJLHOM sSshiKe (HX HA3HBAIOT npozpammamu 8 Kodax
3BM). UMenHo Ha TPHMEpe STHX NPOrpaMM MH 06BbscHEM, Kak OBM
«udTaeT» OPOrpaMMy H KaK oOecneudBaeTcs aBTOMATH3M ee paloTl,
Hawu o6bscHeHns, BnpodeM, OyAyT HOCHTh 9HCTO JIOTHUECKHA Xapakrep
H He GyAyT KACaThCsi He MeHee HHTEPECHHX BOLPOCOB O TOM, H3 KaKaX
9JMIeKTPOHHHX KOMIOHEHT (CONDOTHBJGHHY, TPaH3HCTOPOB, MHKDOCXeM
H T. I.) H KaK HMEHHO «cnasHay DBM, .

BonpocaM 0 TOM, HajHuHe KakiX TpOrpaMM H Kak HMEHHO mpes
ppatiaer 3BM B DIIBM, r.e. B8 Yunpepcanbnoro Buinonuntens mpos
rpaMM, 3alHCaHHBIX HA TOM HJH HHOM H3HKe ADOrpaMMHPOB2HHS, a
TaKKe ONHCAHHIO paGoTe nporpaMMHcra Ha DBM mocssimen pasp. 20.

19. Jlorryeckoe ycrpoficTBo ¥ npHHKHNE paGot IBM

C noruueckoll Touku 3pemnss DBM COCTOHT H3 HECKOJLKHX COTJas
coBaHHG paGoraiomux gacrefi (KommomeHT). CpefM HHX MOXHO BH4
LeJHTh: : . ’

— npoyeccop — ycTpoicTBo, KoTOopoe, co0CTBEHHO, H DPOH3BOAHT
BCe OIepalHH, CBOEro PoRa «Moars DBM;

— onepatusnyl namars (AAM TPOCTO namary) — yctpoRcTBo,
npelHasHaueHHWoe i XpaHEeHHs pasHooOpasHofi uHpopmamud. B xa-
YecTBe MOJeJH 5TOro ycrpofictBa pamblle BHCTyNMana «fockas YB, Ha
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XOTOPOA NMHCANHCh NMPOTPaMMH, PHCOBAAACH NPAMOYrOJbHHKH O0ObeKs
TOB, MPOrpaMM H HCMOJHHTeNEH; ’

— @Hewrue ycrpolcrsa. K MaM OTHOCATCS, HO-BHIHMOMY, XOpOHIO
BaM sHakoMble K1aBHATYpa H SKpam TepMEHanda, ycTpofieTBa njs Xpas
HEHHS MHGOPMAUHH HA MarHHTHHX JIHCKax (CM. pasj. 17) v pgpyrue
CTaHAapTHHE (cBAsannupie ¢ xpadenHeM H UepepaGOTKON TOMLKO HHs
¢opmamm) M HecTaHJapTHHe ycTpofictBa, B 9HCAO ToCAeAHEX BXOAsT,
HanpuMep, moxkmovaeMue K DBM eramku ¢ UIIY (ckaxem, Pesunk
MeTanna), pasnooGpasHHe AaTMKH, ycTpolicTBa YTUpPaBJeHHS . HH3HYGe
CKEMH oObenTaMH H T, I,

[C Marunerpane
N [ —
[rowsr] [rwam] [l E‘L—I ELI o

Pue, 19.1. OOmasn cxema 9BM apxurekrypu PDP-I1

Orzenviiie KounonenTH SBM  BsaumozelicTsyior Mexay coboft
TOCPEACTBOM  CNIeRHAJIBAOTO  YCTPONCTBA, HAa3HBAGMOTO MAZUCTPGALIO
(puc. 19.1).

NMamsars. [Namars ®BM cocronr ms '®JIEME@HTOB, HA3HBaeMHX 6u-
ramu. Kaxau# OAT MoXeT HaXOJHTLCA H° IBYX PasiHUBHX COCTOS-
HHAX, KOTODHE NPHHATO o6o3xauate uuppamu 0 u |1, I'Iepéson Gura
B cocrosiiHe 0 MpHHATO Ha3HBaTh O4ucTKOL GHTA, & B COCTOSHHE i—
ycranoskod OuTa. C mOMOWBIO OMHOrO OHTAa MOXKHO NpeACTABHTE B
HaMATH OGBEKT THNA Xa/HeT — JOCTATOWHO BHOpATL KAKGE-TO COGTBET-
CTBHE, HaNpAMEp CYHTATb, 4TO | osHauaer pa, a 0 ~— wer, u nepedops
MYJHpOBaT> BCE OMEPAllMM Hajl' 0OBEKTOM THNA JA/HET B TepMHHAX
6uTa B ero COCTOSIHHS. :

BHT, ONHAKO, fBAAETCA CJHIIKOM MeJKOH eRMHMNEN ajs upeps
CTaBjeHHst 006beKTOB APyrux THnos. IlosraMy OHTH o6BenuHsmioT B
rpynoet mo 8 mryk B Kampod. Takas rpynma us 8 6MT HasmBaercs
6aidrom. BafiT MOXET HaxXORHMTECH B 28 == 256 pas/IHGHHX COCTOSHHSX
Koropue mpHHATO 0603Hazath wHcAaMu of 0 go 255. Ecan oﬁoanaqurr:
6utel B Galite mHAeKcaMu 1y, ig, is, is, 15, Iz, 1, do, TO COCTOSHHE x Gafita
CBA3HBACTCH C COCTOSHMAMH ij OTAGNBHHX OHTOB opMymoh

X == i727 + 1525 + 1525 + i424 —F 1323 + 1222 + i12 + io.

Ipyramn cnoBama irigisldsialiiy ecTe He wro mmoe, kak ApeNcTaBs
JCHHe WHCIA X B JBOMUHO/ cHCTeMe cuuciaenHs. Hanpumep, mabop eo-
crosnui Gurop 10010010 coorsercryer necatuunoMy umcny 146, a
HaGop 00100100 — neesitrunomy wucay 86, Ilpu pabore ¢ Guramm, op-
HaKo, ynoOHe® HCUOAB30BATL BOOLMEPUNHYIO CUCTEMY CHUCACHUS, B
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ROYopOH cocronsne Kaxzaod TPORKK (GuTOS BAIMCHBACTCA ONHHM GHCe'
aom k or 0 no 7:

k {1 6w k GETH k | Gura E { orrst
o] wo f 1§ oot 2 010 8 on
4 1w 3 5 101 6 e 7 m

Cocrosune Ouros 10010010 mpH stoM 3amHCHIBaeTCH B BHAE BOCH*
MepHIHOrO uncaa 222, a cocroguHe 00100101 — B BHAE BOCHMEPHAHOIY
gucna 048.

HockonbKy 62T HMeeT 256 pas/MufbiK COCTOSHHH, TO C MOMOIIbI
oxuoro GafiTa MOXHO HPENCTABHTh ODBEKT THNA «CHMBOJ» — ROCTaTOUe
Ho YCTAHOBUTL COMAIIGHME O TOM, Kakoe COCTOsHHE GaliTa Kakof
cumpon osHauaer. Cocrosimue Gafita {mecatwumoe wneno ot 0 zo 253
HJH BochbMepuunoe uucao oT 0 Xo 377) npd STOM HA3HBaercd Kodom
cumsoaa. Camo coryallenne sajaercs B BuAe rabauyel Kodos, rne
Aas KaxJoro Koja yKasuBaercs ‘COOTBETCTBYIOIMN 3TOMY KOLY CHM<
Bod. (DparMenT TaKOR TAGNHUH € BOCHMEDHIHEIMH KOAAMA NPHBEACH
HHXKeE:

1 4

Koz | Cumsox Koxn CuMBOJ Kog Cumsoa Koxn CuMBoa
040 npoben 060 0 100 e 120 P
o {1 061 1 104 A 124 Q
042 o” 062 2 102 B 193 R
043 e 063 3 103 < 128 8
044 $ 064 4 164 D 124 T
045 % 063 8 166 E 145 U
046 & 066 6 106 F 126 v
047 ’ 067 7 107 ¢} 127 v
050 ( 070 8 110 H 130 X
051 ) 171 9 i 1 13t Y
052 . (7] s 112 J 132 2
053 + 073 H 113 K 138 [
054 . 074 < 114 L 134 \
055 - 075 [ 18 M 138 }
56 . o6 > 118 N 136 ~
057 / or? ? 4 nz (] 1] -

TlamsiTh B UEJNOM HBJSETCS BekTopoM 6aHT ¢ Humekcom or 0
X0 HEKOTOPOTO MaKCHMAaNLEQro smamenns, Huzexe Gafita B nnMﬂT@
pasmBaerca ero adpecoM. Asnpeca MH OymeM SamuCHBaTs B BOCHME:
pHYHO# CHCTEME CUHC/ICHHT, .
A TIpeACTABJCREA WHCeN, ojmaxo, Gaft ToXe MaloBat, HosTOMJ
GafTH OGBEZMHAIOT B §apH: HyMesok ¢ HepBHM, BTODOR ¢ TPOTHEM,
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weTBepTHNY ¢ MATHM m T. A. Takas napa GafiT ¢ COCensHMH aJpecamm,
W3 KOTOPHIX MeHbUMR ajnpec ueTHLI{l, HasnBaeTca ca080M. Cam MeHb-
mmi  (weTHRA) agmpec HasmBaeTes adpecom c¢aoea. [laMsiTh, TagAM

_ ©06pasoM, MOKHO NPEACTaBIATE B BHAE BEKTOPA CAOB ¢ WCTHHMHE HHA-

mexeamu (pme. 19:2).
Tak kag cloBo coCTOHT H3 aBYX Oalfitr (16 6ur), TO oHO Momer
nprHnMaTe 2562 = 2 == 65 536 pasmaamix cocromnuil, BATH B ciroBe
Nariathy N

[ : «
wan coctomaas’ns cros  BOCKMepMuy

o
‘ | 2

T ™
i L Bafir € aapecoM

[ 3
[ Y -
Py BANT C aapecoMm 5}' "é'&ﬁgcuﬁ"ﬁ,"’
[ ]
1 -
! | 157776,
Puec.. 19.2

HyMepyIOTCS C HyJg H CHpaBa HaJeBo, T, € CIOBO MPEACTABINETCH
TOC/IEA0BATENLHOCTbIO H3 16 Gur

il.'til4i l&ilzil lilﬂiQiSiTiﬂiiiJSizil!O'

C noMompi0 TaKAX mnoclefoBaredbHocreli (T. 0, ONHAM CJIOBOM)
NPUHATO NPEACTABIATH HeoTpALATEIbHHE UesHo wmcna (Z4) B Ana-
nazone 0.,65535 (x = 1,528 41,24 4 .., 4~1y), Hensie wumesa 'co
suakom (Z) —B nBanasone —32 768,.32 767 (% == i1, 214 1,28 . ,,,
eos F i — 11525} smBo ApyrHe OGBEKTH, IHCAC PAJNHUHHX COCTOSHHE
KoTopHX He npeBocxonHT 65 536. O6parmre BHHMAamHe, 4T0 NpeicTaB-
Jgeuns uemnx wuced Z+4 m Z — sr0 J8a pasHuix npedcrasserus Koavya
soivetos no modymo 65536, Kop pesyiabrara CHOMKEHHS ABYX CIOCE B
9TOM KOJbIleé BEYETOB ONpEASHgeTcS OAHO3ZHAYHO N[O KOZaM CJOB H
He 34BHCHT OT TOTO, BHINOJHACTCH JIW CIOMCEHHE HEOTPHUATOJNbLHBX UH-
cen (Z4) nmm uAcen co aHakoM (Z). OGpaTHTe TaxKe BHHMIHHE,
9TO SHAK NEJOT0 UHCAAa ONpefessieTcs COCTOSHHEM Crapirero 6WTa,
Ecau 15 = 0, To uncio Goavme /mbo pasHo O; & eeaw fjg= 1 — 1O
Mmenbire 0. )

3ameaanune, Durom, Oaltrom, €10B6M HI3HBAIOT HE TOJMLKO
SIeMEHTH DaMATH, HO H (HaXeswaHle). HH(OPMAHHIO, KOTOPYI OHH
conmepxkar. Tak, 6ur —sto qubo 0, qubo 13 Haidr— rocaenoparesnts
HocTh n3 8 HyJefl H eAUHHI; CA080 — NOCISROBATENbLHOCTE B3 16 Hy-
Jefl H eRHHHN. B pesyapTaTe COBOM, HANpHMED, HA3HBASTCA H 3/~
ment mamarn OBM, H coCTofiiEe STOFD WIEMeNTa (KOHKDETHas Mo
clefopaTeqsHoeTs H3 16 wyaedt w emmmuu), B mofam Apyras KoH«
KpeTHas MoCAeA0BATEILHOCT n3: 16 Hy/Meft § efIRHHL, & BooGiie «oGbeM>
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oopusd muHdopManuH Hs 16 uyseft B epmnny (16 6mr), O6HaHO 3TO
He NPHBOJHT HH K KakBM HeJODa3yMeHHSM H MH Takke G6yaeM HCe
AOJb3OBATE TEPMHH «CJI0BO» BO BCEX STHX CMEIC/axX, HanpAMep GyAeM
FOBOPHTL <«MpoUECCOpP UBTaeT CJIOBO C AAPECOM X H3 MaMATH» Hapany
€ <«mpomeccop 9HTAET COAEPKHMOe (CoCTOsfHHE) CJOBa C AApecoM X H3
ODaMATHS, .

CrnoBo ABaferTcs OCHOBHON eAHHHUEH XpaHeBHs H O6GPaGOTKH HH+
¢$opMaunn — npeficTaBAAEMEH ¢ MNOMOWIBI CJI0BAa JAHANA30H HEQTPH<
HATENBHEIX LEJHX 9HCE] H UEJHX 9HCEJ CO 3HAKOM B GOJILUIHHCTBO
Clly9a¢B OKa3HBAETCA JOCTATOYHHIM, € MOMOINBIO CJIoBa (B KOAHPOB«
ke Z--) mpeicTaBasioTca aApeca 6GafiT H CIOB MaMATH; KOA Kaxjol
KOMaHALl Mpoleccopa SaHHMaeT POBHO OAHO CJOBO; MPH O6GMeHe HHe
tdopmaieli yepes Mmarscrpanb (HappHMeD, MeXJY NPOLECCOPOM H Mae
MATHIO) elBHHIEH o6MeHA TakxkKe fABJAACTCHA CJOBO.

Ecan na4 npeicraBieHHd KakKHX-TO OGBEKTOB C/IOBAa He XBaTaer,
To HCHOMB3YIOT HECKOJNBKO cJI0B (MM HeckosibkKo Galit)., Hanpumep,

nefictBuTteabirie ddcaa (R) Koampyiorca B Apyx cioBax. Ilapa cios

MOXeT npHHAMaTh 2% = 6505367 pasymaHux cocroaunit, Takum o6«
pasoM, mapoft CIOB MOXKHO SaKOAHPOBAaTb BCEr0 OKOJMO 4 MJpA pas«
JIHUHHIX HeACTBHTENbHHX gHCed, DTOro, ONHAKO, OKa3hHBaercd JoCTas
TouHo, 9ToGH J0Goe uHCNO B jauamasoHe (—10%, —10~%8) ) {0} U
U(10-%, 10%) npeacraBuTh NpHGAHIKEHHO C TOYHOCTBIO jA0 7 SHada-
mAx nHOp.

Mpoueccop. [Ipoumeccop —3to «Mosrs SBM, KoTophlii BHNOMHAET
Bce KoMaHzb, OH HMeeT HeGONBIIYID COGCTBEHHYI0 BHYTPEHHIOO MNas
MATb, HAa3HIBACMYIO peaucTpamu npoyeccopa. KakAnfi PerHcTp COCTOHT
#3 16 G6HT, moSTOMY COmEpAKHMOe DErHCTpA- HA3HBaeTcd CJoBOM, [loe
CKOJIbKY PETHCTPOB MaJlo B OHH DaclojIOXeHH OPAMO BHYTDH MpoOIec-
copa, To pa6ora ¢ HHAMH NPOACXORHT CYIIECTBEHHO OLICTpee, 4eM co
cnoBaMu omeparTHBHOft mamatH. CpPeaH PErHCTPOB mpomeccopa Hac
6yayT HHTepecoBaTh BoCeMb TaK Ha3LBaeMHIX OGIIHX DErHCTPOB
RO, RI, «.,, R7, a Takxke 4 miagmAx GHTa B elle OJHOM Pperucrpe
PS8 — Processor Status, T, e, perAcTp COCTOSHHM mnpomeccopa
(pnc. 19.3). )

Peructpa R6 B R7 mrpaioT oco6yio poiib B MO3TOMY HMEIOT CHes
nHanpHbe o6osnauenHs SP (Stack Pointer — yxasareav crexa) m PC
(Program Counter — npoepammtoil cuer4ux HJH, Kag ero emie 49acro
HasHIBAWOT, CyeTvux Komand). Uerspe Mmaammmx G6Hra B perHcrpe PC
o6osnaunatorcs 6yksamu N, Z, V, C or cnoB Negative (orpHuarenn-
Huft). Zero (uyan), oVerflow (mepemomnenne) m Carry (mepemoc).
OTu 6uTH ycTaHaBAHBAIOTCA B 0 HAH B | NPH BLINOJHEHHH GOJbLIMH<
CTBa KOMaHJ CJEAYIOMHM 06pasoM:

— @CJIH Pe3yJbTaT BHIONHEHHS KOMAaHAL MeHblle HyJd, To 6HT N
Yeradapnupaercs B 1 (B mPOTHBHOM Cilyuae WHCTHTCH)}
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~ €CJH pesyibrar paBen 0, To 6urT Z ycraHasaHBaerca B |
(B npoTBBHOM Cilyuae FHCTHTCSH);

~— ecaH OPH BHINOJHEHAH KOMAHAH BOSHHKJO NeEPENoJHEHHE, T, @
Pe3ynbTAT KOMAHAH BHIXOAHT 3a MNPeJCTABAMLIA AHANA30H WEJHIX YHe
cen (Hanmpumep, OPH CJOXKEHAH ABYX MOJNOMHTEJLHHX GHCEN NoJydns
JloCh OTPHUATANbHOE), To GHT V ycranasampaercs B 1 (B npordBroM
ClIygae QHCTHTCH)

Ro
R1
R2
R3
R4
RS
R6 ¥AU EP
R7 vau PC

Seo NZVEC

TI11]rs

- Puc, 19.3. HekoTophe perucTps Hpoileccopa

= €CIH NpPH BHINONHEHHH KOoMaHAH Hax cioBaMH (16 6HT) Boa3s
HAK nepenoc B 17-& GHT, A OPH BHNONHEHAH KOMAaHAH Hax Oafie
tTamn (8 6HT) BosHHK nepeuoc B 9-#i, To GHr C ycraHaBamBaercs B ly
B NPOTHBHOM CJIyuae YHCTHTCH.

PaGota npomeccopa. B o6mux ueprax paGoTy mponEccopa MOXKHO
OMHCATb CJAEAYIOIIHM OCHOBHHIM LHKIOMI

HHKJ BHIOJHATD

+» OpogecTb CJIOBO NaMaTH ¢ aapecoM (BXx:PC) B (BHX1X)
+ PC.yBeqnunts Ha 2 c

« BHINOJIHHTHL KOMaHLY ¢ KOmoM (BX!X)

KOHey UHKJA ’

JpyrAMs C10BaMH, NpPONECCOP HOCJACROBATENLHO YHTAeT H3 nas
MATH KOMaHAH mporpaMMH (KaXAas KoMaHAA 3aHHMAaeT OJHO CJIOBO)
H BuinojHdgeT uX. Ouepennas KoManaa HPorpaMMH BCAKHA pas uHTaeTcA
A3 joBA NAMATH, ajpec KOTOPOro B JAHHHA MOMEHT HaXOXATCH B
peructpe PC. B mpouecce BHROJHEHAS KOMaHAH MPOUECCOD MONKeT
UHTAaTh eme KaKWe-To CJOBA HS MAMSTH, SanACHBATh B NaMATh pe-
3yabraT, ONpAUIHBAaTh COCTOSHHE KAKAX-TO BHEIIHAX YCTPOACTB HIH
NOCHMaTh BM KaKAe-TO KOMaHAH,

O6pataTe BHAMaHHe, 9TO NpPH YTEHHH KoMaHmu pernctp PC cpasy
¥e ypennunBaercs Ha 2, [TosToMy npH cieAyiomeM BHIOJHEHHH Teaa
HHK/IA [PoNeccop NOJYUHT H BHOOIHAT CJIEAYIONYI0 KOMAHAy, NOTOM
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eme oMy H T. 1. ViMeHHo yBemmuenne PC oGecneumBaeT aBTOMAaTH3M
pa6oTn SBM kax YuuBepcadbHoro BumommnTens.

Tlycrs, HanmpaMep, B HAYaJbHHE MOMEHT PC—lOOO a B DaMATH,
naynHasg ¢ azgpeca 1000, pacnosoxeHa criepyomas fporpaMma B KO-
Zax (ampeca m copepXKHMoe NAaMATH W306paXeHH B BOCbMEpH!lHOM
BHIE):

Mamars Anpee | Yro menaer mpomeccop MueMoHHKA
o2 | 1000. | Rz=Ro 1 mov ro, R2
060102 1002 R2.yneanunts na Rl ADD RI, R?
000000 1004 cron : HALT

TMepBasi KoMaHAa 37ecb 3aCTaB/feT NPOLECCOD MNepeciaTb COAEps
xumoe perucrpa RO B perncTp R2, Bropas no6aBisier K COAEPXKHMOMY,
perucrpa R2 .conepxbmoe perncrpa Rl, a Tperbs ocranaBaHBaeT mpo-
neccop (pabora BooGiie mperpaitaercsd), Takum o6pasom, focjae B+
NoMHeHHs »Tolfi mporpaMMul B perHcrpe R2 okakercs CyMMa cojepe
xumoro perserpoB RO # R1, a 8 permcrpe PC — 1006 (anmpec xoman«
ou- HALT 4- 2), B pambHefiutem Mu GyZem H306pakaTh CoRepXHMOS
fIAMATH TOALKO B MHEMOHNWECKOM BRI

mov | Re | R | 100 | R2:=RO

o | ADD R1 R2 1002 R2.yBeanmunrs ‘Ha R1

HALT 1 1003 cron

Komangm nponeccopa. Pasbepemcn Teneps Gosiee NETaNbHO € TEM;
Kakde OniBaloT KomaHin, KaXpaag KomaHla [npoueccopa SaHHMaer
poBHO OAHo cioBo (16 6mr). Jtu 16 OAT MOXKHO PasbuTL Ha He<
ckompko rpymn. Opua u3 rpynn safaer xod onepayuu {910 HMeHHO
ROMKeH CAeJaTh Mpoleccop), APyr#e TIPYNNH 3afalOT APTyMEHTHE
KomaHau. KomuuecTBo rpynm B pacHpelleneHHe GHTOB MeXAy HHMH AJf
pasHHX KOMaHj MOryT OHITh pPasMHIHHMH. Mm YCIOBHO pasjeniM
KoMaHAL Ha B KJacCoB: OAHOAPIyMeHTHHE, ABYXapryMeHTHHE, KOMaH
paH pa6ora ¢ 6urame NZVC, mepexond, Bce OCTaJNbHHE.

OpHoapryMenTHEe KOMAHAH. CTPYKfypa 3THX KOMaHJ TakKoBa:

15 6 5 0

KOoj omepaugm aprymeur |

Buta ¢ 15-ro no 6-# comepxar Koj omepamuH, a GuTH ¢ 5-fo no
O-1 sapawor apryment Komaugs. B kone omepaumm cammf Jeshifi
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3 f(mpmnﬁ) 6ur o6HuRO ‘yKasHBaer, omocu'rca JM KOMaHRA K CAOBY

i;s=0) mm k Gahty (iis = 1), Haopumep, xomanpa CLR (oume
CIHTb CTOBO, T. € YCTZHOBHTb Bee OuTnt B 0) nMeer BochMepHuHbift

L xox onepamnn 0050 (Grrm 0000101000) u B memos moxer GuTs mpea-

crapneHa B Buae .050DD, rme cumBOa «» 06o3Hauaer crapmmi GHT
(6 a1 KOManaH «emm'm tHOoBO®, | I ROMaHAH <OYHCTHTH Oaitts),
a 6yksnl DD (or cmoBa Destination — nosysarens) oGosnauaior ;e
BOoCbMEepHYHEIE HHQPH, 3ajaloIlHe apryMeHT KoMaHaH, Kak HMeHHo sa«
jaercs aprymemr, Mut pasbepem moake. Ceflgac BaXHO JWmD, 9TO ANR
ero 3ajanHs Henoabsylotcs 6 6ur. Hanpamep, PD == 01 osnasaer, uto
apryMeNToM siBAgercs cojepmMoe perAcrpa R1 nponmeccopa. Takum
06Pa3oM, KOMauaa «oUHCTHTb CJIOBO — COIePRHMoe pernctpa Rl» Gy-
JleT HMEThb BOChbMEpHUHEIN Kon 005001 (6mrer 0000101000000001),-

Tepeuenr oAHOAPryMEHTHHX KoMaHz npnae;uﬂ B 'ra6.u. 19.1,

- . : T-onnna 121

Kox Komanne Heficrane NZVC
05DD | CLR (B) —clear - ’ dtm0 0100
H51DD COM(_B) ~—ecomplement di= "¢ s 01
062DD | INC (B) —increment T di=d+] oo~
.033DD DEC (B) —decrement dimd—1 “ o0
054DD NEG (B) —negate dim~d ey
055DD | ADC (B) — add carry d:=d+C RN
056DD | SBC (B) —subtract carry di=d—C Cr et
057DD TST (B) —test . di=d Rt
060DD ROR (B) —rotate right +»C, d ta e
061DD ROL (B) —rotate left G, de R
062DD ASR (B} — arithmet, shift right - di=d/2 ve ey
063DD ASL (B) —arithmet. shift left d e 2od TXE}
0003DD SWAB~—swap bytes d := 8b (d) es a0

B ra6n 19.1:

d — aprymenT KomaHmH (HanpEMep, coxaepkHMoe RI, ecam

DD = 01); ~

~—onepauss HIMEHEHHR COCTOSHEA BCOX OHTOB HA BPOTHBOMOe
aoxnaue (1 va 0, 0 Ha 1); .
—C,d — nuknaueckufit capur O6mra G npoueccopa H BCeXx GHTOB
¢ciroBa mAH Gafira d Wa onHy fosmuiio nupaso {pue. 19.4, a);
C,d« — nuxmaecknh capar Gura C npolecoopa § Bbeex GaToB
cnopa i Gaftra d Ha oXxRy moaumuwp Baeso (pus, 19.4,6);

sh(d) — caoB0, non);eg&m ns d nepecthmopxok Gaﬂms.
B xononke 6uToB : ,

0--p pesyapiaTe BHIOMHEHHA KOMABAHN GHT YHCTHTCA)
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1 —B pesyabrare BLINONHEHHA KOMaHAH GHT yCTaHaBJHBaeTCHd
B cocrogHHe 1;

.— B pe3yJbTare BHIOJHEHH® KOMAHAH OHT ycTaHap/HBaeTcs B 1
A 0 B 3aBHCHMOCTH OT De3ysbTaTa H XOZa BHINOJIHEHHS KOMaHAH
{xak onucaro ua c. 304—305);

— — cocrosHAe 6GBra B pesyJabTaTe BHIIOMHEHHS T KOMAaHAH HE H3e
MEHAeTCH.

) I A —

Puc. 19.4

HByxapryMeHTHHe KOMAHAH. B ABYXapryMeHTHHX KOMauaax ape
TYMEHTH OPHHATO HA3LIBATL UCTOYHUKOM R NOAY4ATEALM:

1, 12 1 6 5 0

Ko onepanuu HCTOURHK (SS)

noxayuaress (DD)

B Ta6a. 19.2 npyxapryMeHTHHIX KoMaHj, OHH OGOSHAUCHH COOTs
BeTcTBeHHO 8 (source) ® d (destination)

Ta6auma 193

Kon KoMaupa HeficTare NzvV<C
18SDD MOV (B) —move dims «s 0=
28SDD CMP (B) —compare o [P
38SDD BIT (B) —bit test =g &d « o 0=
.4SSDD BIC (B) —bit clear di=d& s ee 0=
5SSDD’ BIS{B) —bit set dimdis e 0=
06SSDD ADD — add dimd+ts e e
16SSDD S5UB —subtract di=d—s “ e
B Ta6n. 19.2:

& — onepauus «mo6uTHoe W, T. &. (S & d)jm=l<>sj=1nrd;=1
(s1, di, (8 & d); — cocroauns Gura c uomepoM 1 B 8, d, s&d coorBer~
CTBEHHO);

| — onepauus «mo6atHOe Hams: (sld)j=1<=>s;=1 wm d;=1"

EcH NpH oOnAcaHAR jeficTBHA Cnepa OT 3HaKa NpHCBAHBAHAS
MHYero He Handcado (komaupm CMP, CMPB, BIT, BITB), 10 sto
$HAawHT, 9TO pesyAbTAT BHGHCACHHA NPABON SACTH CKASHBAETCHA JHIIb
Ha ycraHoske Guro NZVC, a-apryment-moayuartelh He H3MeHseTCH,
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Komanaw paGoru ¢ Guramu NZVC. Dtr GesapryMeHTHHE KOMaHAH
M03BOJIAIOT SABHO OUHCTHTL/yCTAHOBHTL T€¢ HJIH HHHe H3 GHTOB NZVC
nponeccopa. Mx obmasg cTpyxrypa takosa:

15 4 5 4 3 2 1 0

0 0.0 0 0 01 0 0 1 0 ll N Zvjc

0 RJS <OYHCTHTRS
1 pait eycranouts»

Tlo cyTd xena, BCe STH KOMAHAH PaGOTAIOT ONHHAKOBO, 3 HMEHHO
KOmMPYT cocrofHMe 4 G6Hra Koja KoMangH B Te H3 GHroB NZVC
mpomeccopa, A8 KOTOPHX COOTBETCTBYIOLHE GHTH B Kofe KOMaHAH
ycraHoBaesn B 1™ (ra6a. 19.3).

Ta6amna 19.3

Koxn Komauga NzvC
000241 CLC—clear C —_——
000242 CLV —clear V -—0-
000244 CLZ —clear Z -0 -
000250 CLN —clear N [T
000257 CCC—clear NZVC 0000
000261 SEC —set C —_———1 -
000262 SEVe—set V ——] -
000264 SEZ —get Z ~f—

" 000270 SEN—set N : =——-
000277 SCC—set NZVC 1111

(CC B xomangax CCC u SCC—osro ab6pepHarypa CJIoB Condition
Code bits — 6HTH KOJOB ycJaOBHHA) - o . - ’

Komanaw mepexoxoB, EpmucreHHuf pe3yabraT BHIMNOJHMEHHT STHX
KoMamj — H3MeHEHHe (HJH HEH3MeHeHHe) cozepxHMoro perAcrpa PC
B 34BHCHMOCTH OT BHINOJHEHAs (HJH HEBHIOJHEHHS) HEKOTOPHX ycJo-
pufi. doOpMajsHO BCe YCJIOBHS B STHX KOMAaHJAX — 3T0 HEKOTOPHI®
[y TBEPKACHAS o cocTosHrE 6aroB NZVC nponeccopa, CoaepxarenbHo,
oAHaKo, GOMBUIAHCTBO STHX YCJAOBHI HMEET CMBICA YTBEPXKACHH® O pe-
8yJbTaTe BHUIOJHEHHS NMPENbAYIiel KOMaHJHL Bce xomauzs (Taba. 19.4)
HMEIOT BHY, -

15 87 0

KOJ, OnepanHdd cMelenye

Maanmat 6afiT xoMauxu (6GHTH ¢ 7 mo 0) TPakTyeTCs Kak ueloe
uncio B gEanasone or —128 o 127 (x = 1628 4+ 1525 + «00 + lo—1527),
HasupaeMoe cmewjenuem, Ecam ycnoBme, onpefelseMoe KOLOM onepa-



310 TJI, 4. IOTHYECKOE YGTPOMICTBO M PABOTA. 3TIBM

lll"lﬁIL BHIMOJIHEHO, TO PE3YJIETAT BHIMOJHEHH® KOMAaHIB nepexcja MOXHO

samHcaTbh B BHJE

.

PC.yBeayanTs Ha (2 + CMeleHHE)

TMocKosbKy B MOMEHT BLINOJIMEHHS KOMaHAM nepexofa perucrp PQ
COMEPHKHUT ajipec KOMaHin Nepexofa - 2, To Pe3yiLTaT nepexoxa
HO 3amIHCATH TaKXKe B BHIE

PC ;= alpec xomauiH nepexona -+ 2+ (2 * cMemeHue)

Ecaun xe YCNOBHe, ompeneligeMoe KOAOM oflepallHH, He. BEINOJIHEHO,

~ro PC ne HaMenserca (ocTaeTcs pPABHEIM aAPecy KOMaHAH NeEPexqe |

aa<-2), Takum o6pasoM, B 3ToM CJydae ogepefHad KomaHxa Gyzer
foJyseHa H3 CJ10Ba NaMATH, CACRYIONIEro 3a KoMaHioft mepexona.

TaGnuma 19.4

Ycaosne nepexoga

Kon KoMaupa
5 HediopMaanso-| PopMaasHo
/ 000400 BR —branch (bf) ‘ Beerna
001000 BNE —br if not equal w0 Z=0
001400 | BEQ —Dbr if equal [ =0 [ z=t
100000 BPL —br if plus + N=0
100400 BMI —tr if minus . — | Na=l
102000 BVC —br if V is clear . V=0
102400 | BVS —br If V is set V=1
103000 BCC —br if C is clear . C=0
103400. | BCS —br if C is set I Ca==l
002000 BGE —br if greater or equal =0 N# V=0
002400 | BLT —br if less than : <0 : N V=l
003000 BGT —br if greater than >0 21 (N4 V)=0,
Q3400 | BLE —bhr if less or egual <0 Z (N4 V)=1
iee08 { BHI —br if higher > Zi C=p
101400, | BLOS—br if lower or same < ZI C=1
103000 BHIS—br if higher or same > C=0
103400 | BLO —br if lower < Cx=1
k .
B rta6m;. 19.4:

4k — onepanus «nckmouapmee mimy (NF: V=1 <> . (N=1 &
V=0) sag (N=0 1 V=1), B ocransuux caysasx N 3tV == 0}

» B KOJROHHE «Koz» upHBeleH KOJ KOMaHAHL ¢ HYJIEBHIM CMelle+

HHEM;

= goqoHKH Ourop NZVC me npuBeseHH, TaKk KaK KOMaHJH e
PEXGA0R HX He HIMERAIT,

y C floMoIllbI0 KOMaHJA mepexona MOXKHO 3aCTGBHTH IMpPOLECCOD BH-
DOAHHTL TY HAE HHYIO FPYDNY KOMaHJ) B 3aBUCBMOCTR OT HEKQTOPHX

- 19, AAGTUUECKOE YCTRORACTSO H PABOTA IBN 811

gesomsill, BOBTODHTL HEKOTOPYI IPymily EOMaHA ¥ T, €, T. & CMOge-
7POSATS KOHCTPYKILAN BETRACHMS H HOBTOPERHE, (OGTSETCTBYIGUNS
~ gpPHMEPH MPOrpaMM B KOXAX NPHBEACHH HHXKE,

Komanau BGE, BLT, BGT, BLE OPHMEHAIOTCA A/ aualusa pe-

8yJAbTAaTOB ONepanyfl Haj UeTHMH SHCHAMA CO sHakoM (Z), & KOMaHmH
BHIS, BLO, BHI, BLOS — ans agann3a pe3yabTaToB ampam Hag
HeOTPHIATENLHEIMA L/ ILIMH (Z+).

Hpyrue Komanim. [IpHeeneHHEHY BHINe HepeueHh KOMANA TPOIEC-

copa He ABadercs noaHHM. CpeaH APYTHX KOMIME MOXHO OTMETHTH
caenyomue (ra6n, 19.5). Komanza JMP —ate eme oaHa xomaupa

TaGanma 195

Kox Komanaa Hefictose
0001DD JMP  —jump PC i=d.
- 000240 NOP —no operalion HHUYEro
000000 HALT—halt cTon ‘

nepexosia, Koropas mpocto momemaer B PC cmofi aprymeur. Baimos-
uwengue Komauid NOP He NPHBOZHT HM K KakHM JedCTBHAM npolec-
copa, [lo xomange HALT npoueccop OCTaHamiMBaeTCH (Ipexpaimiaer
BunosHenne mporpammu), HeKoTopele ApyrAe KomaHAH (BH30B MO«
nporpaMMH, BO3BPaT H3 RBOABPOTPAMMLI, BO3BpAT B3 MpepLIBaHmHs)
6yny1 pBeleHH H OOBACHEHH HHIXKe,

3ajanne AapryMeHToB KOManA. ApPryMedTsl KOMaHA 33Aal0TCA B
Kofe KOMagAH C ONOMOmBI0 HIeCTH OHT HAH, 4TO TO XK€ Camoe, IBYX
BochMepHuHHX Uudp. Bropad H3 3THX ABYX LAQD HBIAETCS HOMEPOM
ofHOrO H3 OGIIHX perscrpoB mpoueccopa {or 0 mo 7), a nepsas
(raxxe or 0 o 7) HasuBaerca eudom adpecayuu H OHHCHIBACT, KaK
HMeHHO, HCNOJb3Ys COLEPXKAMOE COOTBETCTBYIONIETO pPerncrpa, HOJY-
unTh apryMent Komaugs. Bcero, Takum ofpasoM, CYNIECTBYET BOCEMb
PasMHuHbIX CHOCOGOB MOAYYESHHS apryMeETa kKoMaMdln (raba. 19.6),

PaccyorpuM, HaEDEMEp, BHHIOAHEHHE NPOLECCOPOM KOMAHIH

MOV ‘| (PC)+ RO 1000 { R9:=

W00 1002 8000

~

{xon xomaHAu — 012700, SS == 27,"DD == 00).

B £OOTBETCTBHH € OCHOBHHM IHKAOM PACOTH fIPOUECCOPA K MO+
MeHTy, KOrga DPOIeccop NpourTer STy KOMAHAY H3 RaM{IA ¥ HAUHET
punoaugts e, PC =1002, Komanza MOV ~=2T0 JByXapryMedTHAd
KOMaHJa TEPECHUKH CIORA M3 APryMeHTa-WCTOUEHKA B ApryMeHT-Io-
nyuatesh, CHayala DPONECCOD BOAYWHT BPIyMeHT-HCTOUHHK, Tax kak
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nocnennnft sagan B page (PC)+-(sug ampecauun 2, permcerp PC), 70
B_KaueCTBE HCTOUHAKA (S) GYAeT B3ATO COAEPKHMOE CI0OBA IO AAPECYy

‘R - R . A

[anpec & }—>fapryment]
a) DD=pgR (sma 2) s) DD=1R (ewna 1)

R A ’

anpec A - J - >=ur.ynenrl

+1 .anA sanT
+2 Ana cAos

B) DD=2R (ena 2)
AN A

R
|aapec_na —>Janpec_A|——>]aprymerit|

r) DD=3R (swma 3)

R

. L arn sadr .
i ~2 Ann caorm
. "~ RY DD=4R (Bup 4)

R i ) AA-2 )

~2 aapec A f————>laprynenr|

@) DD=5R (ewp )

[
(2}
3

R

\
PC ax y
2zpec ax]— X ].__j
{+2 |
R

ALEX
pe ax + M

%) ‘DD=6R (BuUA &)

») DD=7R (Bmg 7)

Puc. 19.5. Bugun afipecanyn apryMenToB KOMaHR
HaxonsmeMycs B PC, a cam PC Gyner ypennuen Ha 2, B pannom
cayuae PC = 1002, s =23000, crenosarensiio, PC Gymer ysemmuen
2o 1004. IMomyuaresmp (d) xomanas samam B Bume RO -(BHp anpeca«
dan 0, peractp RO), T, e, d—39T0 cogepxumoe pernctpa RO, Hosromy
B peayibTarte BHOmonHeHHE KoMawas MOV (d := s) B peractp RO Gyn.e'f

19. JIO'MYECKOE YCTPOPMCTBO U PABOTA 2BM 3i3

Ta6anma 19.6
Bun MHeMOHHKa Omnucanne (R) o603naqaer copepkuMoe perucrpa R)

0 R (R)~- aprymMent (puc. 19.5, a)

! (R) (R)—anpec aprymenta (puc. 19.5, 6)

] (R) + (R)—ampec aprymenta; (R) ypenuumsaercu na 1
(ecau apryMeHT— GaRT) KM HA 2 (8CJH APLYyMEHT —

~ caoso) (puc. 19.5, 8)

3 @R+ (R)—anpec apgpeca apryMeHra: (R) yseamuusaercs
Ha 2 (puc. 19.5, 2) ’

4 —(R) (R) ymensutaerca na 1 ecan apryment— Gafit) uJmu
Ha 2 (eciau apryMeut-cioso); Hosoe (R)— anpec
apryMenTa (puc. 19.5, 4)

5 @—R (R) yMembmaerca ua 2; uosoe (R)—agmpec agpeca
aprymenra (puc. 19.5, e)

6 X (R) (R)ll- X-~agpec apryMenta, rje X-—cogepxkuMoe
cnosa ¢ appecom PC; PC ypesamumBaetcs Ha 2
{prc. 19.5, o)

7 @X(R) (R)+ X—anpec agpeca apryMenra, rxe X——cozepiku-
Moe cJjosa ¢ agpecod PC; PC yBeauunsaercs ua 2
(puc. 19.5, 8) :

sanucauo umcno 3000, ©OG6GpatAre BHHMAHHE, YTO NOCAE BHIOJHEHHS
Komanas PC == 1004 n cuegyomel 6yneT BHNOJHATLCA KOMaHAa,
pacnofioXeHHad B cjloBe ¢ anpecom 1004. -

MNpumepu nporpamm, IIpamMep 1, R2:= min(RO, R1):

CMP RO Ri ecnu RO 2RI
~— BLT +2 . TO
I MoV RI R | . R:=RI
——{ BR . +1 « EHage
L) MOV RO R2 + R2:=RO
dee—>| HALT KoHel eCJH; cTon

Mpamep 2, R2:=

HOJI (RO, R1), canras, ato RO 0, Rl =0,

RO+ R1 > 0 (rouka mocie 9HCIA O3HAYAET, UTO UHCJO 3aMHCAHO B
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RECATUHION CACTEME CIHCIICHHSA):

4 MOV | Ro R3 R2:= RO
MOV RI R3 R3:=RI
— 3] TST R2 | &HEQ noka R25£0
BEQ ~+8. i . n
) TST R3 i . R3w20
| REQ ] +6 4§ . .nunn.mm :
i cmp | Rs R | . ecmRImR
BLT +2 ; ¢« oT0
suB R2 R3 e o R3:=R3—R2
BR 11 o . wmA
; SUB | ®Rs 2 o« o+ R2:=R2—R3
p 4 » < R 0L
; 4 BR -1l { EoHeR RuEAA
" > ADD R8 R | R:=R2+R3
HALT d cTon

_ Ilpumep 3. Hepecum(a 256 TAOB maAMATH, PACNONOXKEHHHX, Ha-
ugHan ¢ ajgpeca 3000 (sochmepavmoOe), B TaMwTH, HaumEAa®w C ampeca

6000 (BochrMepruioe):

MOV | (PC)+ RO

3000

MOV | (PC)+ | RI

256." |

MOV |.(PC)+| R2

6000

=> mov | RO+ | R+

DEC Rl

l

BNE -3

HALT

RO ;=

Rl =
256,‘
R2 -

. 6000
DUEN BHN0JIHATD

o mepecaars (RD)+3 (R2)+

s Rl,ymeaputntn na l

» noka Rls0
HeHeH IHKIA
cron

19, JIOTMYECKOE YCTPOPCTBG ¥ PAGOTA 5BEM 818

Fpumep 4 Crowenue LuHHHE Reaux wwcenr, [lycTs- HeoBxo:
zaMo pafoTaTE ¢ HeNbME THCHaMH, BHXORAHUME 3& HPENCTaBHMHA
¢ HOMOMLI0 OXNOPG CJIOBZ IHATIA30H, B 9ToM enyuae MOXKHO XPaHHTB
weno X B mape cop ¢ anpecasw A4-F m A (A Gyaem wmesHBarth
agpecoM auesla X} W HemOMbIoBarh 32 Owra 9groif mapen eNoR AIA
OpeACTaBJieHHs X B ABOWAHON enCreme equcleHHs (crapmme 167 GHT v
B croBé A+ 2, Miagmre —B ciose A), Fipomeccop 9BM, onuiko,
He YMeeT BHNOAHWTh OTEPANHE HAJ TAKNMA OAUNHGLME HEADLMU aHCs
aamu, TlosToMy clOXeHWe, HANPEMEP, ABYX AJHHHHIX UeJEIX nano
DPe/CTaBAAT: B BHAE MOCJENOBATEALHOCTH KOMaHj RPOLECcopa, T, é
B BHje nporpaMMul. ITpmBemew nprmep nporpaMMul, Koropas jo6aps
AfeT JJHHHOE IEJOe HHCJO, afpec KOTOPOro aanmucan B pemuctpe RO,
K JUHHHOMY HeJAOMY WHCIY, aApec KOTOporo aamucam B peructpe Rt

N ~

ADD (RO} + (R1)+ CHOKEHHe MJAXUIHX COB YHCE]

ADC RD y4eT NePERDCE B: CTAPUTHE DASPAMEE

CNOWEHYR CTANUINE €JIOD. YHeeN

: ADD: (RO} (R1)

HALT . " etom -

Buemnne yerpoficTBa, MAMHCTPANh B €W pas noAsTHe anpeca, Kax
yXe TrOBOPHNIOCh, KoMmoHeHTH SDBM — mpoueccop, namaTh B pasana-
Hule BHeUIHAe ycTpolictBa — B3amMojeficTBylor Mexay cofofi uepes
Marucrpanb, «C TO4KH 3DEHHA» MACHCTPaJH KaXJad KOMHOHEHTA.
OBM — 970 npecTo. Kakee-20 KoamueerBa 16-6uTHHX c1oB (e€n0oBA MPO-
meccopa H BHEUIHHX YCTPONCTB NPHANTO HASHMBaTh peeucrpamu), Kax-
Joe CJIOBO HMeeT CBOM 'yl\mxam:ﬂuﬁ anpec —uHcjgo B aHdnasone or 0
no 177776 (ampeca akech H JRaJsee — BacbMepHuMnie), CjoBa mNaMsTH
umeior anpeca or 0 fo 157776, ampeca perucTPOs HpOUELOPa H pe-
HCTPOE BHemmEX ycrpolters me Memnme 160000 (kakme-ro ampeca
MoryT GHTb H BOBce He sajelficTBoBaHil), Hanpumep, percrp PS npo-
neccopa EMeer aapec 177776; knamMaTypa. TepMUHala «C TOWKH 3peHas» .
MATHCTPAJH = 9TO JBA PErHCTpa ¢ ampecams 177560 B 177562; 9KpaH
TEPMHHANA —3TC TAKKE 183 PermNCTpa € APECEmH 177564 w 177566
MarHATHBG gAcK TAna RK  (IHCKM GMBamT pasmsie)«— 3re 7 DErHcT-
poB ¢ a;pecamn or 177400 no V77416, Marwcrpaas xaw epasyiemee
YCTPOACTBO GGECTIEUMBAET TONBKO ONEPATUM ITCHNA{3ANMCH €IUEA AM
Gaiita no HEKOTOPOMY &pecy.

PerncTptl BHEMHHX YCTPOACTE COREPXKAT RMHOPMANMHIO O COCTOA-
HHH STHX yCTPOHCTE H MOTYT HSMEHATBCE MU' BHEHNM (He S4BUCAIREM
or mnpomeceops) npuuAEAM. Hanpumep, npM MaMCATHM Te/OBEKOM Fa
KJIaBHIIY H& KA4BHATYPe TEPMAHANT MSMEHATCE PETMCTPE! WIBHATYPHI
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nponeccopa cnefyomefi GyleT BHNONHEHa KOMAHAA, PACHOMOMEHHAS
B cnoBe ¢ aapecoM 0, T.e. mepBas KoManga mpoudraunoft ¢ JHCKA MPO«
rpaMMu. 3areM Gyner BHIIQJNHEHa BTOPas KOMaHAA NPOYHTAHHON MpPOe
rpaMMH H T. A.

MoanporpaMMul 1 MX BH30BBL JIns BH30Ba MOAMPOrpaMM H NPoJAON«
JKEHHS BHIOJIHEHHS ONPOrpaMMH MOC/e 3aBePIIeHHd NOAIPOrPAMMEL CJIys
JKaT KOMaHJH npoueccopa

JSR R,DD — jump to subroutine — mepexon x nozmporpamme,
RTS R —return from subroutine — Bosspatr H3 NMOAMpOrpaMMEL

XoTa B 9THX KOMaHAaX R MoXeT GOHTB JIOGHM PETHCTPOM, MH
PacCMOTPHM H OINHIUEM TOMBKO 9ACTHHI c/Iyuali STHX KOMaHA, Koria
R = PC. Ina gpatkocta Oyaem oGo3Hauath #TH Komauau CALL DD
A RETURN coorBercrBento. TakaM o06pasoM, NOANPOrpaMMa — 3TO
TaKas Xe NOCAeN0BATeILHOCT: KOMaHJ, MPOLECcopa, LiK H mwobas npo«
rpaMMa B KojaX, Ho B KoHue Koropo#i BMecro komauau HALT (cTom)
crour xomanga RETURN (BosBpar). Anpec nepBoii KoMauAn TNOA-
OporpaMMH TPHHATO HasHBath adpecom nodnpospammer, a anapeo
KOMaHZH, C KOTOpOH HaXo NPORO/KHTb BHIOJHEHHE MNPOTPaMMEL, —s
adpecom eosepara.

Paccmorpum Brimoguenne komanssl CALL DD wa nprmepe cae-
Jyromed nporpaMmul:

CALL @ ®PCc)+ | 1000 NePRXOA K MONMPOTPAMMe

2400 1002 ¢ aapecoM 2400

[lycrs SP == 1000, K MoMeHTy, KOrla Npoueccop npouet KOMaHny
CALL u Haunuaer ee BumoaHaTth, PC = 1002, BrmnosHeHHe KOMaHAH
CALL COCTOHT B CIEAYIOIIEM: )

1) nmpomeccop momyuaer azpec noANporpaMMH-aprymexra (ai-
pec d). Das komanaxm CALL @(PC)+ (DD == 37) ampec moamporpams
MH Gepercs Hs cloBa ¢ azgpecom 1002 (comepxumoe PC), a PC yses
auanpaerca Ha 2 (no 1004);

2) rexymiee coxepxkumoe PC (a 310 axpec Komamjnl, cirexywomel
nocie CALL, 7. e. agpec BO3Bpara) 3aloMHHaeTCd B MaMATH, B C/IOBE
~—(SP), 7. e. SP ymenvwaerca Ha 2 (Eo 776) u B CJIOBO ¢ BOChMes
PHUHEIM ajipecom 776 sanucuBaerca cocrosune PC (1004);

3) B PC nomeuaercs mnoiydeHHHH panee azpec MOANPOrpaMMH
(2400).

TaxuM o6pasoM, focje BHIoJHEeHHs stoft KomaHiu PC = 2400
(azpec nmopnporpaMMu), SP = 776, B cnoBe ¢ agpecoM 776 samucan
anpec po3spara (1004),

Komanza RETURN 9KBHBaJIeHTHa koMaujge MOV (SP)+,PC =
pa6oTaer TaK: CIOBO NMaMATH NG ajpecy, sanicaHHoMy B SP (cefuac
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SP = 776), nmepecwaerca B PC {PC craner pasumM 1004 — ampecy
Bo3Bpara), a SP yBesmunBaercs Ha 2 (,u,o 1000). B nrore SP cramer
TakaM Ke, kak Xo xomahgd CALL, a ouepeamoit Gymer nunmﬁrbcn
KoMmanja, ciefyomas sa komangolt CALL.

Ecnn mporpama X BusmBaer moanporpammy Y, xo'ropaa B CBOW
ouepenn BisHBaeT Z, TO aApeca BO3BPATOB {cokpameuno AB) Gymyt
COXPAHATHCH B NaMATH 3BM CAGAYIOMEAM . 06pPa3OM (crpé.uxoﬁ YKa«
3aHO CJOBO MaMATH, afpec KOTOporo Haxoxurcs 8 SP):

AB Y |e f
AB X |e& AB X AB X le
- ) ‘ T <
pis) nocne - noche nocrne nocrne
BoisoBa Y pnisoBa Y . BHsOBa Z BO3BpATA BO3BpATa

us 2 wyY

DTo H eCTh TOT CaMHf CTex npuocTaHosreHruix npozpamm (a Tod«
Hee, CTek adpecos 8038paTO8, T. €. TOYEK NPHOCTAHOBKH), O KOTOPOM
maa peus B pasj. 4. Perucrp SP HaswsaeTcs yxasaTeneM cTeKa
‘(Stack Pointer) mMeHrHo DOTOMY, 9TO OH B KaX/HIl MOMEHT BpeMeHH
COJIEPIKAT AfPEC BepUIHHHI CTEKa, - N

NMpepuanus. Ecs ellle 0/HH KJace BOHRKAPMIAX NpH pabore IBM
cBTyausil, KoTopHe 06pabaTHBEIOTCA MPONECCOPOM NPHMEPHO TaKk Xe,
KaK BH30BH NoanporpaMM. dro npepeieanus. [pepHBaHns MoryT BO3-
HHKaTh KAk MO BHEIIHHM OpHuUHHAM (HampHMep, NPH BAXKaTHH 9ejJOBe-
KoM KJI4BHII Ha KIaBHATyPe TEPMHHANa), TAK H BCJEACTBHE DA3/IHY«
HHX BHyTPEHHHX HCKMOuHTeNbHHX cHryans#i, [Ipumepams HcKmouR«
TeJbHHX CHTYaUHNH MOryT CAyXHTh 3ajaHHe HeYeTHOro ajfpeca B Ka«
YecTBE agpeca C/OBAa HJH TONHTKAa MPOLECCOPA OGPATHTLCA MO HE3As
JleliCTBOBAHHOMY alpecy.

IIpH BOSHHKHOBEHHH NpEePHIBAHHSA, HPOLECCOP BEIBHBAET HEKOTOPYIO
chenHaibHyld MNPOrpaMMy, KOTOpas HashBaercs npozpammod obpa-
60Tk npepeiganus, OAHAKO B OTJHUEE OT BH3OBA OGHMHOA NPOTPAMMH
coxpaunser B crexe He ToasKo PC, no B PS. TeM caMuM mpx BO3spare
H3. MporpaMMH 06paBoTKi npepHBaHHs (NI% STOTO CYIIECTBYET CIie-
nuageias xoManaa RTI —return from interrupt) Boccranae/mBasoTcs
# PC, u PS (B uwacrHocrH, 6HTH NZVC). Tak KaK mpepHBaHHE MOTYT
BOSHHKATDL He3a8UCUMO OT NPO2PamMMsl, TO aipeca nporpaMm o6paGoTKH
npepuBaHsil H HoBHe PS nomemaiorca B guxcuposannsie mecra na-
mary DBM. Hampumep, appecnporpammul 06paGoTKH npepuBaiil or
K/JaBHATYPH TEPMHHAJA DACHOJATaeTcd B CJOBE NAMATH C aocwepnll-
HHM anpecom 60, a coctosnHe PS, ¢ xoTOpHM AOAKHa palorath sTa
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nporpamMma, — B CnoBe ¢ anpecom 62, Dty napy 0B OPRHATO HASHHY
BaTh GEKTOPOM NPEPLIBANUS.

OcHoBHofi UMK PaGOTH TPOIECCcopa € Y¥eTOM MpepHBaHAf MOXKHO
Teneph 3aMHCaTh 60/ee TOYHO:

NAKA BLHOJHATD

. €CaY €CTh NpepHBaHHe H MPOLECCOP MOXKET ero o6paborath
.. TO

.. BH3BaTh MporpamMmy oG6paGOTKH NpepLIBAHKA

. . HHaue

.. mpouecTh cjoBo mamara ¢ aapecom (ex:PC) B {BBIX  X)
.. PC.yBesuunrp Ha 2

.. BHINOJHHTL KOMaHay ¢ Koo (BX:X)

. KOHell eCJaH

KoHel IHKAA

Ilna mpocToTH OTPaHHUHMCH CAydYaeM, KOrJa MpOLECCOp MOMKeD
o6paGoTaTh NpEePLIBAHAE, H DACCMOTPHM ClEAYIOIyH 3aAady. Tlycrs
HyXHO PeasH30BaTh Ouepelb KOJOB HAXKATHX UEJOBEKOM KIABHIL, T. €
4ro6Ll ‘KOAH ‘MOMaflajJH B OuepeAb NMPH HaAXKATHE d9eJOBEKOM Ha Kia-
BHIDH, a Gpajuch H3 ouepefH MO 3aNMPOCaM H3 NPOrPaAMMEL [ockoMeKy
KOAH B oOuepemb AOMKHH NOMAAaTh HEe3ABHCHMO OT COCTOSHHA HPO-
TPaMMEl, TO Hal0 BOCHO/Jb30BATHCA MeXaHH3IMOM npepuBaHHi — B MO+
MeHT HaXAaTHA Ha KJaBHUIY NO/IKHA BHISHBATBCA mporpamMma o6pas
GorkH npepuBaumil, KoTopas AOGaBHT KOA HaXaToll KIaBHIIH B KOHeN
ouepean. TlpefnoNoXuM, 9To MH TaKylo ApOrpaMmy HamHCAJH H. HO-
MecTHIH ee B maMarb DBM, maunHas c agpeca 2000, as toro 4To6H
sta mporpamma o6paGoTKH NPephLIBaHHNA JlefiCTBATE/IbHO BHI3EIBAJIACH
OpH KakJAOM HAXaTHH Ha KJAaBHINy, TAe-To B Hadane OCHOBHOH NpO-

rpaMmuol Hajpo HaNHCaTh: ,

MOV | (PC)+ | @(PC)+| (caoBo ¢ anpecoM 60) := 2000

| T. €. SaNHCaTh aApec APOrpaMMul 06paBoTKy
2000 npepsiBaHBR B HepBoe CNOBO BEKTOPA npepHBaHUR
0T KJIABHATYPH .

60

MOV | (PC)+ | @(PC)+| (caoBo c anpecoM 62) := 340 )
T. e. aanucarh BO BTOPOE CJIORO BEKTODA

340 npepuipaunft 340 —cocrosuue PS, ¢ KOTOPHM
Komkua paGorars nmporpaMma oGpaGoTKH
62 npepbisanalt

MOV | (PC)+ | @ (PC)+ | (cmomo ¢ appecom 177560) 1= 100
T. @, ycTauoButh GHUT i6 B permcrpe 177660

100 B cocrosnue 1. [Mocie atoro JoGoe HaxarHe
e KA4aBUM Ha KAaBuaType CyAeT BHIHBATD
177660 npepHBanHe
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Cama nporpamma. 06paGoTKH npepubaunﬁ AOJUKHA ABJIATHCH peaf«

. sanuell NPEANHCAHHR «Z0GaBHTL SJIEMEHT (BX:e) B. KOHEI ouepeau»

ncnodHuTenss «Ouepexp sjeMeHTOR THNA KoA CHMBOJa». Mien. taxoft
peasH3auku Ha 6ase ‘qacTd namsarg OBM (eunxnmueckoros sexTopa)
OLIIH H3/OXEHH B -pasA. 12. 3necor sxopmofi. mapamerp e — koA HaXa-
TOl KNaBHUIM — 5TO NpOCTo MAAAMmMA. Galit perucrpa 177562 rnapua-
TYPH, TII0GafhHEEe OOBEKTH HCOOJHHTEAS — 3TO Kakde-To . pHKCUPO-
BaHHHE WacTH namata OBM:. Takum oGpasoM, mporpamMma oG6paGoTKH
DPepHBAHAA AOMKHA MepeciaTe MAANIIHE GafiT perucrpa 177560 kaa-
BHATYPH B OfpejeNeHHOe MeCTo B naMaTH DBM, H3MEHHTb CONEPMAMOO
ele KaKAX-TO CJI0B MaMATH (ro6ajbHHX. 0GbEKTOB HCOOMHHTENs) o
3aKOHYHTLCH KomaHmoi RTI, :

Nocneannst npumep. HcrmoapsoBanue ocobenHocreli  ycrpoficTsa

DBM B pajge cayuaeB NO3BOAAET CO3AABATH. cymecTBenno Goniee agp-
gekTusHbie (GbicTDEE paGoTaompe) H KOMRAKTHb (rpe6yiomue MmeHb-
Ile MecCTa B namam). nporpaMMul. PaccMorpuwm,. Hanpumep, 3ajauy Gu-
TOBOH peanH3alHH MHOXKecrBa oJjeMeHToB THna (..66535 Ha Gase
BEKTOPa 3JeMEHTOB THNA ja/uer ¢ wuHpekcoM tHna 0..65535 (mpem
6utoBofi peasHsaunu OulnH. H3JOXeHW B pasi. 14). [lockoapry aae-
MeHT THON2 Aa/HET MOXHO NPEACTABHTH OAHHM OHTOM, TO LA Mpels
CTaBAeHHA 6a30BOro BeKTOpa xmuanoﬁmcx 65536/16 = 4096 csiop nae«
MATH, - :
. Onepauus najg OTlleJlbﬂban GHTaMH MOXKHO BHIOAHSTL C HO-
smomsio xomana BIT, BIS, BIC. Oanako B MaCCOBHX OHEPALUAX <CAe-
JIaTh MHOXKECTBO NYCTHM» H «MHOMKECTBO NYCTO : AA/HET» MOXHO, WCs
foab3ys BO3MOXKHOCTH DBM uHCTHTL H/M aHAJH3HDOBATH Ke oTdesbse
Gures, 0 ca06a yeauxoM. Bor xak, Hampamep, Gyné'r BHIJISACTh NOX«
nporpaMma ecieaTh MHOKECTBO OYCTHIM® HPH YCJOBHH, UTO Bhije/eH-
Hue noj pekTop 4096 CrOB MaMATH. HAUHHAOTCA CO CJIOBA C BOChMe-
PHUHBIM afpecoM 2000: - -

MOV ) RO —(SP) RoGaBkTh ci0B0 (ex :RO) B crex
MOV Rl ~(SP) Ao6aBHTE ¢J0BO (BX:Rl1) B cTex
Mov | ®ey+ | Ro | Ro:m L
Mmov [(pOy+ | RI [ R
4096, . m.(necmnﬁoe)

+| CLR - T ) (RO)+| nmen swnoansrs -

- e e E—— ¢ oukcruth ¢10BO -(RO) 4 N
DEC. . . - Rl o. Rl.ymessmnrs ma. {. - ‘
TV ——e———| . @, MOKB Rl . . .
BNE —3| =xomen mnxaa i ’ ’

11 A. [, Kywnupesxo, I, B. JlcGeacs
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MOV ' (SP) + I R1 B83ATb CJOBO H3 CTeKa B {BMX :RI)
MOV I (SP)+ l RO. B3ATr CJAOBO H3 CTeXa B (BHX :RO
RETURN BOSBPAT H3 MOANPOTPAMMBE

O6parire BHHMaHHe, 49TO B De3y/abTaTe BHIMOJIHEHHA 9TOH MOA-
nporpamMmul perucTpu RO # R1 He H3mensmiores —B Havajle MOANpPO-
rpaMME HX COCTOSIHHS 3aMOMHHAIOTCA B CTeKe (aHAJOTHYHO TOMY, Kak
3aMOMHHAIOTCA afpeca BO3BPAaTOB NPH BH3OBaX NOANPoOrpaMM), a B
KOHIIE CTaphle COCTOSIHHS BOCCTAH2BJHBAIOTCH H3 CTEKa.

3akawuenHe Xora ApyrHe DBM H OporpaMMm B HX KOAax
MOTYT JAOBOJBHO CYIIECTBEHHO OTJIHYATbCA OT PAaCCMOTPEHHHX BhIlle
(nanpumep, DBM Moxer Boofe He HMETb MArHCTpajH, PETHCTPOD
Moxer GHITh MeHbUIe WIH GoJblle, MOXKeET GhITh COBEPIIEHHO HHAS CH-
cTeMa KOMaHJ, OCHOBHaf eAHHHUA HHGOPMAayHH +— CJIOBO — MOXKET CO<
cTosTh He H3 16, a, Hampumep, 3 32 OuT M T. 1), TEM HE MEHee BCE
pacnpocTpaHeHHHe coBpemMenrne DBM B nenoM moxoxu APyr Ha jpyra.
O6mum gBadgercs pa3bHeHHe Ha OCHOBHHIE KOMIOHEHTH (mpoLeccop,
naMaTh, BHENIRHE ycTPoficTea), XpaHeHHe NporpaMM H HNaHHHX B oG-
miell NaMfATH, HAJHUHE CUETYHKA KOMAHJA, H3MEHEHHE COCTOSHHA STOrO
tueTydKa (KOMaHJAH NepexolOB) KaK CPeACTBO peajH3alHy YIpPaBjgio-
IHX KOHCTPYKUHH, o6paGoTKa BHI30BOB NPOTPaMM H OPEPHBAaHHA C MO-
Momplo creka B np. O6muM H HanGojee BaKHHEM SABJAAETCH TaKke
npozpammuerd npunyun ynpaesesus dBM, 1. e. T0, aTo moGan DBM —
9170 VYHHBepcaapHHZ BunonxnTens coorsercrBymloiux nporpamu., Ta-
KHM 06pa3oM, QOCTATOYHO W3MEHHTb NPOTPAMMy — HHMOPMANHIO B Nas
matH IBM, u 7a ke DBM nauHeT BHINONHSATH Jpyrue AeficTeud,

3AIAUM W YITPAXKHEHUS

1. Hanummure nporpammy, xoropas noMmemaer B peructp RO:
a) 0,

6) 2000,

B) gHCJO, ajpec Koroporo JexuTt B Rl,

r) cogepxumoe Rl ¢ NMPOTHBOMOJOXHHEIM 3HAKOM,

n) cozepxkumoe R1, yseanuennoe Ha 200,

€) aGCoMIOTHYIO BeJHUHHYy 4HCHa, Jexamero B Ri,

3K) MaKCHMyM H3 gHceJs, sexamux 8 RO, Rl,

8) MakCHMYyM H3 uHces, aapeca KoTopux Jexar B RO, Rl,
A) MHHHMYM H3 uHces, Jexamfax B RO, Rl,

K) MakcHMyM B3 aHceJ, jexawmdx B Rl, R2, R3,

a) cymmy 2K+4-(2K—2)+4 .., + 442, rne K—3ro comepxn.

.woe RI,

M) cymiwy 2K+ (2K — 2)+. oo +442, rae 2K—sT0 coepxis
moe R1,
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H) n-ii wieH HOCJefoBaTe/bHOCTH PHOOHawuW, rie n— 3TO COAEP-
xuMoe RI. '

B ynpaxuesnsx 2, 3 cuuraercd, 4To B DaMATH, HauHHadg C allpe-
ca 2000, pacnoaoxens 100 uennx uncen.

2. Hanmmnre nporpaMMy, noclie BHIOJHEHHS KOTOPOE B peructpe
RO 6yzer coNepKaThCs: .

a) cyMMma ugnced,

6) cymma moxyaell auceds,

B) CYMMa NOJOXKUTEJbHKEIX qHCE,

I) MHHHMaJbHOE GHCIO,

J) appec NepBOro MHHHM2JIbHOTO 9YHCJA,

€) KOJHYECTBO MOJIOXKHTEJBLHEIX gHcel,

¥) KosngecTBO umced, Goapuux 100,

3. HanuurATte nporpaMmy, mocsie BRINOJIHGHHS KOTOpOIl:

a) Bsce uucsa CTaHyT paBHu 0,

6) Bce uHCNa yBeaHuaTcs Ha 1,

B) BCe 9HCJ2 H3MCHAT 3HaK Ha NPOTHBOMOJONXKHHI,

r) uHcaa 6yAyr o6Da3oBHBATL apHPMETHYECKYIO NPOTPECCHI0 ¢ Has
ua/bHEIM 91eHoM | H pasHocThio —1,

A) B naMary OyAyT 3anHcalel nepBue 100 uncen ®uGonauun,

B sagausax 4, 5 pear HAaer o GHTOBOA peasH3aUHH MHOXKeCTBa afe-
MenTos THna 0..655635 wna G6Gase BekTOpa SJEMEHTOB THNa Ja/uer
(tAna 6ut) ¢ nugekcom tHma 0..65535. B kauecTBe BeKTOpPa HCNOJIBL-
syorcs 4096 cios naMsaru, HaudAnas ¢ agpeca 2000.

4, HanmmnTe noanporpaMMy «MHOXKECTBO nyCTo : Ra/HET», KOTOpad
BupalaThiBaeT B KagecTBe 3HaucHAA THOa Aa/Her Gut C: 1, ecnd MHO-
xecrso nycro, # 0 —B mporneHoM ciyuae. [locie sapepiHeHHs BHIOJN-
HEHRs NOANDOrPaMME BCe DPErHCTPH AQJIKHHE GHTb B TeX Ke COCTOf-
HHAX, B KOTOPHIX OHH OGHJIH A0 ee BH30Ba,

5% PeaansyifiTe moanporpaMMu:

2) sneMenT (BX:6e) INPHHANACKHT Mﬂomecrayx npa/uer,

6) RoGaBuTL 57eMEHT (BX:e) K MHOXKECTBY.

B) YASAHTb SJAEMEHT (BX:e) H3 MHOXECTBa,
cunras, 9T0 BXORHOA napamerp e TEna 0.,65535 —sto comepxnmos
peractpa RO, a mporpaMMa «sieMEHT IPHHAANEKHT MHOXKECTBY» BH-
paGarwBaer B KauecTBe 3HaueHHs OuT C. COCTOfHHE DPErWCTPOB B pe-
8yJbTATe BHIOJHEHH® MOAMPOrpaMM MEHATHCH He NOJIMCHEL

20. PaGora nporpammncta Ha IBM

B HpeamayumeM pasfefe GHJM DACCMOTPeHH YCTPOACTBO H INpHE-
nunoH paGore DBM. Ha npaxrare, ogHako, ODBM Bcerma Hcmoabsyercd
BMECT® ¢ HEKOTODHM MPOrpaMMHHM O6ecriedeHHEM B rporpaMMHCT HMeer
neno #e ¢ OBM «caMoff no ce6es, a ¢ DIIBM — YunsepcaibuuM Bu-

fie
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DOAHHTENEM NPOrpaMM Ha TOM HAH HHOM $3HKe NpPOrpaMMHDOBAHHS.
B sToM pasuene MH DAacCMOTDHM, Kakde HpOTrPaMMH H KaK HMEHHO
npespamator 3BM B DIIBM.

Hauansnag sarpysxa. [Ipexkne Bcero saMeTHM, 9TO B COCTaB SBM
Hapaly C ONePaTHBHOA maMsiTeio (ee Takxke HashparT O3Y — one-
paTusHoIM SanoMunaowum ycrpodcreéos) obwaHe mxouHt II3Y — no-
CTOANNOE 3GnOMUNAIOUfee YCTPOUCTSO. B omiHImE OT OMepaTHBHOH na-
MsiTh conepxnMoe [13Y (Kakoe-To KOJHYECTBO CIIOB C KAKHMH-TO ai-
pecaMi) MOMHOC TOMbKO 9HTaTh. COOTBETCTBYIOIlasi HHGOpManms 3aHo-
cartcs B [13Y npm ero usrotopaenHy (Ha 3apOAe), COXpaHAeTCA NpH
BHKAIOYCHAH H BKmoueHnH DBM u, Kak npaBmio, He Moxer OuTb
H3MeHeHa.

OGnuHO 0pH BKIIOYEHHH 3BM cpasy e HaYRHAeT BHIOJHATHLCH
HexoTopasi 3anucawnas B [13Y npozpamma nasassnod sazpysru (T. e.
_npu Braouennn OBM B PC nomemaercs ¢mKCHpPOBaHHLA 3apaHee aA-
pec stoit mporpamMu), Ecim DBM nmeer XHCKH, TO nporpamma Haqalb-
HON 3arpyskH aHaJOTMUHA TPEBENeHHON Ha ¢. 317 — OnHa CYHTHBAET
mynepoft 60k C AMCKAa B Hadalo DaMATH H «nepefaeT Ha Hero ympas-

. Aenne» — noMemaer B PC ampec cunmtanHol nporpammu, T. €. 0. Tlocne
STOrG HaYHAaeT BHOOAHATBCA TA HPOrpaMMa, KoTopas Onjia sanucana
B HyaeBoM GNOKe Ha ANCKe, 3aMeTHM, 9T0 sta mnporpamma (A),
otimane or nporpamm B [13Y, Moxer OHTbL Jerko H3MeHeHa — A0OCTa-
TOYHO 3anhcaTh B HyJeBod G6JIOK Ha AHCK HOBYIO HuQoOpMaLHIo.

3arpyaka onepanuonnesi cucremn (QC). Tporpamma A (256 caos
HydeBoro 64a0ka) B CBOIO oWepeAb OOHYHO CUHMTHBaeT APYTyio [Mpo-
rpammy B ¢ ¢QukcHpoBaHHOro MeCTa Ha MHCKe B MepelaeT Ha Hee

- yupaeienne. Mecrononoxkenne nporpaMmn B Ha gucke @ uncao 3a-
. HEMaeMuiX €10 GJIOKOB sBAfIOTCS KOHCTauTamu B rnporpamme A. Tlpa
H3MEHEHHH PACIHOJOXEHHS WAH PasMepoB nporpaMme B Hano HaMeHHTD
H. nperpaMmy A B HyaesoM Gaoke. MMemnHo nosTomy nporpamma B
CYHTHBaeTCa nporpammol A, a He cpa3y nporpamMMol HauaJbHOR 3a-
rpyska u3 T3V, ~ : :

O6uuno nporpaMma B —3T0 monuTOp oOnepayuoHHodl cucTemeot,
T. €. BpOrpaMMa, KoTOpas BsauMoneficTByeT 4epes TEPMHHAA C 9eno-
BEKOM, aHaJH3UPyeT [NOCIEAOBATENbHOCTH HAXKHMaeMHX ReJOBEKOM
KAaBHII H BHIIOJHACT COOTBETCTBYIOLIHE STHM MOCJEROBATENLHOCTSM
aeficteus. Kpome Toro, B cocras nporpammn B Bxozar dannosas
CHCTeMa, moxnporpaMmu 06paGoTKH npepHBaHuil u Apyrue neo6xomu-
‘M€ .5af7 paGoTH .MOANPOrpaMMH, BMecTe ofpasyiolide TakK HashBae-
‘Moe s0po onepayuonnod cucremovi. (OnepayuoHnas cucTeMa B LEJIOM —
T0 BeCh .KOMINIEKC CAyxKeGHHX mporpamm, oGecledHBaIOIHX AOCTYN K
BO3MOXHOCTAIM OGOPYZOBaWHS H €03JAAOMIHX OGCTaHOBKY, B.PaMKax
KOTOPOif NMPOTpaMMHCT MOXET CO3XaBaThb, HSMEHATH H BHHIONHATL CBOH
nporpaMmsl.) S
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B cBoio ouepens, OCHOBHAA (YHKUHA MOHHTOpPAa — 9TO Sarpyska
(9TenHne ¢ puCKa) H BHOOAHEHHE KaKHX-TO nporpamu B Kojax. CaMu
fIPOrpaMMH XpaHATCA B WMeHoBaHHHX ¢afiaax ua pucke. Jas Bumoas
HeHud, HanmprMep, nporpaMMu C uenoBek, HamuMau K/IAaBHIOH Ha Kias
BHAaType TepMHHAJAA, NOJXKeH B KaKOM-TO BHAE yKa3aTb MMs mporpam-
uMn C, JeACTBHS MOHHTOpA COCTOST B AHAAHM3e NOC/ARIOBATEIBHOCTH
HAaXaTHX 4Ye/IOBCKOM KJaBHII, onpelleleHnn HmeHH ¢afiia ¢ nporpam-
mofi C, uTeHHR cOZepxHMOro storo ¢aisa (mporpammuni C) B paMars
B BumonHenns C (T.e, mepepaue ynpasaeHuss nporpamme C).

3aMeTHM, YTO HCKJIIOUMTeJbHHE CHTYaUHH H OTKashl NpH BHNOJ-
HeHHH nporpaMMu C 06pabaTHBANTCA UPOrpaMMaMH 06paGOTKH mpe-
PHBaHHA ONepanMOHHOA CHCTeMH, DTH MPOrpaMMH BH3HBAIOT BHAATY
COOTBETCTBYIOINErO COOGIIEHHS ueJOBEKY, NpeKpallieHAe BHIIOJHEHAS
nporpaMmi. C ¥ BosobuoBjeHHe paborm Mouutopa B. Boaee roro,
MOHATOp MOXKeT OGBABHTb HCKJIOUHTENbHOH CHTyamHell H MOMHTKY BH-
nonnuth xomanxy HALT (ctom) (peanbHo Takoe oGbsBJACHHE O3HA-
94eT YCTaHOBKY HJIH OYHCTKY HEKOTOPHX He PacCMaTPHBABIIMXCS HAMH
6aros B pernctpe PS). Takum o6paszoM, BHmoJHeHHe nporpaMMu C Hu
IpH KaKHX yCJIOBHSIX He MNPHBORAT K octasoBy DBM —mu npH HOp-
MallbHOM, H NPH HEHOPMaJNbLHOM 3aBepilleHHH NporpaMMul C B030GHOB-
asiercs paGoTa MOHHTOPAa ONEPALHOHHOW CHCTeMH B, KOTOpHA omfATh
aHAJH3APYET HaXHMaeMmHe 4YEJOBEKOM KJABHINH, BHINOJHAET COOTBET-
CTBYIOLINE MPOrpaMMH K T. X.

Hporpammuposanne B Kolax.: Eciu mporpaMMHCTY HO KaKHM-To
AapuupHam Tpebyercs HamhcaTh nporpaMMy mpamMo B kKogax DBM, To
B KayeCTBe BH3HBaeMOl u3 MOHHTOpa nporpaMMn C OGHUHO BHCTY-
naeT cneunanbuas cayxeGHas mporpamMma pedaxTop npozpamm 8 Kodax
(ua ¢usuueckom yposue). Ilocse Hauala BHIONHEHHS STOT PEZAKTOP .
H306paXkaeT 8 CHMBOJLHOM BHIe Ha S5KpaHe TePMHHAAA HEKOTOPYiO
qacTs namsatH OBM, anajsspyer MOC/eAOBATENLHOCTH ' HAKHMAEMEX
UEJIOBEKOM KJ/1aBHILI, COMOCTABJSIET 3TH IIOC/AEXOBATENHLHOCTH € HEKOTO-
puMH feficTBHSIME H BHIOJNHAET HX. OOHYHO C NOMOIIEI0 T&KOro pe-
RAaKTOPa YEeNOBEK MOXET BBECTH, H3MEHHTh HNpOrpaMMy B Koaax (Tak
e, KaK B 3KPaHHOM pefaKTOpe -TEKCTOB . BEOXHTCS H - H3MEHAeTcH
TEKCT), BHOOJHATbL HAH 3alHCATb Ma ZHCK TOJYuYeHHYIO mporpammy. 3a-
NHCAHHYI0 HA JHCK MpOrpammy B JajibHefileM - MOXHO: BHOOCAHATL €
moMomisio MonuTopa OC, He nOAL3YACH PeRaKTOPOM NPOrPaMM B KOZAX.

Komneagunst. OG6uuro, 0AHaKO, meT HeoGXOmHMOcTH mpuberath K
DpPOrpaMMHupOBaMHIO B KOXaxX — MPOPPaMMHCT damie paGoraer Ha Ka-
KoM-HnOYyXb siskKe NPOrpaMMupoBaHns GoJee BHICOKOrO YPOBHR (Ha-
BpHMEp, Ha TOM, “KOTOpHH G6WJ HCOOJNbL30BaH B MepBHX TPeX IJaBax
#TONl KHMIH), a NepeBOR (KOMIHAALMIO) 'NPOrpaMM C 3TOrC- S3HKa B
KOAH AaBTOMATHYCCKH OCYLIeCTBASAET camMa IBM. Paccmo-rprm Gosee
HOAPOGHO, KaK 9TC NPOHCXOHHT.
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C: ,‘ﬂpexme Beero mporpaMmuct gepes monutop OC BH3mBaer cnes
MEAMbHYIO CAYXeGHYI0 nporpamMy pedaxTOp TeKCTOS, C MOMOLIBIO KO-
TOPOli MOXKET HBECTH, H3MEHHTb NPOHSBOJBHHIA TeKCT (HaNpHMeP, TeKcT
csoefi mporpaMMH) H 3amucats ero B ¢aila Ha mHCK (MaCTHYHO Takol
peaaktop GHJ OUHCAH H peayH30BaH B Pasil. 18). Ilocne sToro ympas-
ZAicHHe BOSBPAMAETCH B MOHHTOD H MPOTPAMMHCT BH3HBAeT APYryio
cayxeGHYl0 TPOrpaMMy — KOMNUAATOP, yKasap mociegHeMy HMs ¢ai-
Ja. C TEKCTOM HCXOAHON nporpaMmu # nMa ¢afina, B KOTOPOM HANo
HOJYSHTh COOTBETCTBYIOINYM NpPOrpaMMy B Koaax,- XoTs peaabHie
KOMORASTOPH ¢ ASHKOB NPOFPAMMHPOBAHHA BHCOKOrO ypoBHS ~— STO
AOBOJILHO. - CHOXKHNE NPOrPaMMH, B leAoM OHH paGoTalET OPHMEPHO
Tax, Kak GHJO H3J0KeHo B pasid. 10.

IMocne 3apepiieHAs KOMOMJSMHE NPOTPaMMECT HOJIYuaeT coofme-
fiufg 06 omHOKaX B TEKCTe HCXOAHON NpPOrpaMMbl HJH, eclH oMHGOR
HeT, MpOrpaMMy B KOJaX, a ynpaBjeHHE CHOBa BO3BpallaeTcs B MoO-
nutop. [loayueHHylo mporpaMMy B KOXax HPOTPaMMHCT Aanee MOXKeT
BW3BAaTh cpexcTBaMu Momntopa OC,
< Ha nwpakTHHe, BEPOYEM, KOMIHAATOP KOMOHJHDYET HCXOZHYI mpo+
rpiMMy We TPAMO-B KOAH, # B HEKOTOPYIO NpOMEXYTOuHYI (opMy,
Ha3HBaeMyio 006BexTHotM K0dOoM, KOTOPHH XOTA H GIH30K K KORY 3BM,
HO He coBrnajaer ¢ HAM. Jlesio B TOM, 4T0O npH H3MeHeHHSX B GoxbiloM
DPOEKTe, COCTOAMEM H3 NeCATKOB HCMOJHHMTEJNed H COTEH OTAeAbHHIX
fporpamM, Her HeoGXOZHMOCTH NepeKOMIHIHDPOBATh BECh IMPOCKT —
ROCTAaTOYHO 3aHOBO npeo6pasoBaTh OZHY H3MeHEHHYI0 NpPOrpaMMy HIH
ncnomx-re.uﬂ. Onpako NPH KOMOHJISIHH OTAEAbHO B3SITOA NPOrpaMMH
nexoropue nuena (HampuMep, HMEHa MOLNPOTPaMM) Heab3s 3aMEHHTH
angecamn—aenb HeH3BECTHO, B KaKmx MecTax mamatH 3BM Gyayr
° nexaTh Te WA HHHE MPOrpaMMbl. Tlo3TOMy MOC/IE KOMMHJSiUHH B TakoH
npome)xy'rowuﬁ 06BEeKTHHH Koz HeOGXOXMM ellle OXMH STAN ~— ero Has
@HBAIOT c60pKOd BAH pedakTuposanuesm c8a3eil, BO BpeMsi KOTOPOrO
H3 OGbeKTHHX KOZOB OTReNbHHX OporpamMM H HenoJHuTesel cobipaerca
BCA MpOrpaMMa B KOXax uemaxoM. Ha sTom xe asrame mponcxoaut
npeo6paaoBaHHe OCTABIUHXCA HMEH B axpeca H MOXKMOUEHHE CTaH-
LapTHHX mnognporpamM (TaKkX, KaK MHHHMYM, MakKCHMYM, sin, cos
B Ip.).

Takum o6pasoM, ¢ MOMOIILIO OAHON cayxe6HON MporpaMMh — pe-
daxTOpa TeKCTOs — NPOTPAMMHCT AOJKEH 3aNMHCAaTh B Kakue-To ¢afinl
Ha JHCKEe HCXOAHHE TEKCTH CBOEli NPOrpaMMH; C NOMOMILIO APYrof —
rcomuuropa-—-upeoﬁpasona'rb HX B OOGbeKTHHE KOXH; € IOMOLLbIO
Tpe'rbeﬂ—peaaxropa ceaseil (s1y UporpaMMy TAKKe Ha3HBAIOT c6op-
UUKOM) — DOAYYHTL TPOTPAMMY B kojax (Tak HasHBaeMHA gazpysoy-
. noid dals). Tlocae STOro mONYYEHHYIO NPOrpaMMy B KOXAX (3arpy=
BouHHA Qafin) MoxXRO BHNOAHMTL cpescTBamn MoHutopa OC,
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Murepnperanus. KoMmnmasuus HcxXoaHodi nporpaMMH B KOAH
OBM — He ennACTBEHHHH MyTh BHMOJACHHA BPOrpaMMH. JIpyrHm, Hne
POKO PacnpoCTPaHGHHHM MNOAXOXOM SBJSETCR UNTEpnpeTayus, NpH KO«
TOpoi cnennanbHas cayxelGHas NPOrpaMMa WHTEPRPETATOP YHATAET TEKCP
HCXOZHOH NpOrpaMMH, aHAJH3HPYeT €r0 H TYT Xe BHIOJIHZer (CM,
pasa. 10, c. 161), O6uunO nuTepnpeTaTOp MOMKET YHTATL HCXOAHHA
TéKeT B H3 ¢afina Ha gucke, H u3 mamsatH DBM, © npsaMo ¢ KiaBHas
TYPH TePMHHaAa 10 Mepe BBOAA €ro NpOrpaMMHCTOM.

- CooTHOmMEHNE KOMUMIANMN M HHTepnperaund. Y KOMOUAANHAS, H HHe
TepnpeTanHs HMEOT H AOCTOHHCTBA, B HepocraTkd, OCHOBHGE XOCTOHH<
CTBO KOMMNHJSUHH COCTOHT B TOM, UYTO B KOHEYHOM CHETE Bbi10AHACTCR
npozpamma 8 Ko0ax, T. €. Ha STale BHNOJHEHHs HHKaKof JHiOHedA pa-
6GOTH, HENOCPEACTBEHHO C BHNOJHEHHEM NpPOrpaMMH He CBA3aHHOM, HE
nporcxoaut. Ilpn HHTepnperauun, HaoGopor, DBM BHnoaHser camy
NporpaMMy-HHTEPNPETaTOp, & YKe NPorpamMMa-HHTEPIpPETaTOp aHajn-
S8HPYeT H BHNOJHAeT nNporpaMMy uejoBeka, TakuM obpasoM, TpeGyemsie
/i1 BHIOJHEHHs CcBONCTBA NpPOrpaMMB MHOTOKPAaTHO BHUHCJASIOTCA L0
ee TekcTy (cM. Takxke pasa. 11, c. 187). B pesyaprare npm HHTep-
nperaunn NMPOrpaMMa BHIOJHSAETCS Ha MOPAXOK (a HHOIXa H HAa zBa
mopsgKa) MemaeuHee, 4yeM OyAyun CKOMNHJHPOBAHHOA B KOXHL

OCHOBHON HeNOCTaTOK KOMIHJASALHH — HAJIHYHE KaK MHHHMYM O8yx
npedcrasaenuil npozpammet (ACXOLHOTO ¥ B KOAAX), C KOTOPHMH JOJ-
xen paboTate nporpammuct. Ha orame BHNOJAHEHHH NPOrpaMMH B KO-
HaxX THNAYHHIMH, HanpuMep, fABAAIOTCS COOOIICHHA <HeueTHHA aApec»
HJIH s¢elleHne Ha Hyuab npH PC = 10546». Ho nng toro uroGH moHATD,
Kakde OWHOKH B HCXOGHOM TeKCTe NPOrpaMMH NMPHBRJH K 5THM co06-
UeHHAM, OPOrPaMMHCT 9acTO BHHYXAEH NMPOAEJHBATE GOJBINYIO (HHO-
ria pecbMa HeTPHBHAALHYI H TBOpUecKylo) pabory. KpoMe rtoro, nocne
H3MEHeHHs1 IPOrpaMMul OH ROJIKEH NpPOBOXHTb PAX TEXHAUECKHX nedi-
crprii (KOMOHAAnusA, c60pKa, 3amyCK), TaKXKe OTHHMAIOMIHX HEKOTOPYIO
9aCTh €ro HHTEJJIEKTYaJbHHX H BpPeMeHHHX pecypcos. [lpm nmrepnpe-
TauHH, Hao60pOT, H3MEHEHHYI0 NPOrpaMMy MOXKHO HEMEAJEeHHO HadaTh
BHINOJHATE, H OPH 3TOM coobmieHRs 06 omnbKax nbmamcx B TepMA-
Hax HCXOAHON NMpOrpaMMH,

Komnuasnus H HHTEpPOPETauHda — 9TO B KaKOM-TO CMHCJE JiBa
Kpafiuux noxxona. CymIeCTBYeT B MHOMKECTBO KOMIPOMHCCHHX pelIeHHIL
J0BOJBLHO IMHPOKO PACOPOCTPAaHEHA KOMAHJIAHHA HCXOAHOHA NPOrpaMMu
He B KOXH peanpHoh 3IBM, a.p xogw Hekoropoit npoMexyronol
supryasbnod {BooGpaxaeMoi) matiuns ¢ NOCHEAYIOUIMM HCHIOAB3OBaHHEM
HHTEPOPETaToOPa KOAOB BHPTYaJNbHOA MAIIHHW AJIS BHIOJHEHHS upO-
rpaMMue. DTOT WOxXOJ) WpHMEHfeTcs, HanpHMep, NPH HEXBaTKe oles
paTHBHOR NAMATH, NOCKOABKY NpOrpaMMa B KOZAX CIENUAABLHHIM 06«
pasoM nopo6paRHOH BHPTYaNbHOM MAINHHH MOXKET GHTb cymecmenm
KUMMaKTHEe DDOrPaMMH B KoJax peasbuoli DBM, '
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K xomeanoMy pesyabraTy TPyHa nporpaMmucra— paspaGarthisae-
MuM [POrpaMMaM — NPEXBABAMIOTCA pasianuHHe TpeGoBaHEd. MH yxe
orMeuann (pasz. 4), uTo mporpaMMa Kak MHHAMYM JOMXXKHa OHTB
OpPaBWILHON, NMOHATHOM M Jerko H3MeHseMofl. Ilpyramm TpeGosaHHAMH
YaCTO SBASIOTCS 5((eKTHBHOCTh (BHICOKAS CKOPOCTb BLIIOJHEHHS) H
KOMIaKTHOCTh (HeGoabliofi o6beM 3aHAMaeMOH NaMATH) MPOrpamMel
Meropn paGoth uenoBeka Ha DBM (rak HasmBaemass onepaiHoHHas
o6craHOBKa) B MEepPBYIO oOuepelb HOMKHH OHTb MOTYHHEHH XOCTHME-
HHIO STHX T/aBHHX Hejeli. OnHAaKO, KOJb CKOPO M pPaccMaTpHBaeM
nponecc cCo3xaHus mporpamm, ciexyer cdopMyJaHPOBaTh €llle OLHO Tpe-
GoBanne — ydo6cTeo paspalboTKu nporpaMMm AJs NPOrpaMMUCTA.

TpeGoBaHHsi NpPaBHJALHOCTH, MNOHATHOCTH - H JETKOCTH H3MEHEHHS
03HaYal0T, YTO NPOTPAMMHCT HOJKEH HCHNOAb30BAaThb A3HK NPOrpaMmu-
POBaHHsi BLICOKOTO YPOBHSI ¢ TNOHATHHMH KOHCTPYKIHSMH, COOTBeT-
CTBYIOUIMMH TEM TEPMHHAM, B KOTODHX MHCJIHT weiopek. TpeGosanne
93¢ }peKTHBHOCTH NOYTH € HeoGXOZHMOCTBIO o3Hagaer, 4TO Oporpamma
DONAKHA OHITh CKOMIHJHDOBaHA, T. €. YTO KOHEUHHM PE3yNbTAaTOM HOJK-
Ha GHTb nporpamMma B KOgax. 3aMeTHM, XOTS 3TO H HE BHOJHE BepHO,
970 TpeGoBaHHe 5¢(QEKTHBHOCTH NPEXBABIACTCA K KOHEUHOMY pE3yab-
Tary, T. €. K ymxe paspaGoraHHo#t nporpamMe. B mpouecce cosznanus
nporpaMMu 3()(QeKTHBHOCTE, KaK HPaBHAO, He O4YeHb BaxkHa. B To Xe
BpeMs OTCYTCTBH@ HEOGXOZHMOCTH paloTaTh ¢ ABYMS NMpenCTaBIeHHAMH
nporpaMmpl  (MCXOZHHM H B KOZaxX), OTCYTCTBHe CBfA3aHHHX C STHM
TEXMMYECKHX MaHBOyJsnHHA, a Takme BO3MOXHOCTb MIHOBEHHOro 3amy-
cKa. H3MeHeHHOH nporpaMMH Ha BHIHOJHCHHE AENAIOT HHTEPNpeTaTOop
CyIleCTBeHHO Gosee yROGHHIM nnc-rpymen-rom pa3paboTKH nporpamm,
4eM KOMMHJIATOP:

Taxam o6pasoM, HieadbHHIM NpeACTaBARETCS CHMOHO3 H3 NOJHOCTHIO
COBMECTHMHX HHTepmpeTaTopa (HCmoNb3yeMoro npe paspaborke npo-
fPaMMH) H KOMOHAATOPa (HCIONb3yeMOro mocye paspa60'rxu AJs 10:
aAyuenusl 3d¢eKTHBAOA NPOTPAMMH B KOAAX).

B Hacrommee BpeMs NOSBHJICA H PN HOBHX IMOAXOAOB, BHXOAS-
OIEX 33 pDAMKH TPaJHUHOHHHX KOMMWJISLHA H HHTepnperamud, Mo
paceMoTpuM aBa H3 HHX — CHHTAKCHUECKH OPHEHTHPOBAHHOEe DENaKTH-
poBanue ¥ paGoTy B HHCTPYMEHTAAbHHX cpeaax.

- CHHTaKCHYeCKH - OPHEHTHPOBAHHbIEC - PERAKTOPH. Cepheanum Hepo-
CTATKOM  HHTepIpeTailiy fBJAAETCS TOT QaKT, YTO HW pasy He BHIOXA-
HABIMIMECS 19ACTH - NPOrpaMMH He OYyAYT NPOaHaJH3HPOBAHH HaXe Ha
$OpMabHYI0 KOpPEKTHOCTb. DTO CHIBHO CHHXKAeT HalexHOCTh {CTe-
UeHb. PaBUAbHOCTH) nporpaMMu. Kpome Toro, paxe Opn HCHOJMb3OBa-
NHH  HATEPNPETaTopa NPOTPAMMHCT BHHYXKAEH - ReJATh MHOTO JHimHeR

paboTH, ¢Bsf3anAcli, HanpuMep, € NOCHMBOJbHHM BBOZOM OCHOBHBIX .

KONCTPYKHHE asniKa -uporpamMupoBanus. Tax, KOHCTPYKLHS «nporpam-

a8 — -A2HO — BOAYYMTD — KoHen NpPOrpaMmbi> TPaJHUHOHHO BBOAKTCSH -
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KaK TeKCT — OTReAbHHe CHMBOJIM, onpejeleHHHM o6pasoM pacnoio-
JKeuHHe -0 CTPOKaM, aro TpeGyer npuMepno 60 makaTnii ua KJapHIOH,
B To Xe BpeMs C COAEpHKATeJbHON TOUKH 3PEHHSI BCA 3Ta KOHCTPYK=
LUHS -NpeAcTaBaseT cobofi ennHOEe HejeJHMOe Lenoe H KaK Takopaf
HOJIXKHA BCTaBJATECA 33 OJHO-ABa HAXKATHA HA KJABHIIH,

VYKasaHHHeE HeZOCTaTKH OTCYTCTBYIOT MPH HCIONL3OBAHHH JJI CO<
30aHHA MPOrpaMM BMeCTO PEXAaKTOPa TEKCTOB CIeHAJNBHOTO CUHTAK+
CUYECKU OPUERTUPOBARKO20 pedaxTopa, KOTOPHHA BOCIPHHHMAET mnpo-
rpaMMy He Kax NPOH3BOJIBHYI NOC/TeNOBATENbHOCTb CTPOK H CHMBO-
JIOB, a YyYHTHBAaeT NpPaBHJAAa 3alHCH NpPOrpaMM (CUNTAKCuC s3HKa Hpo-
rpaMmupoBannsa). KpoMe TOro, Takofi CHHATAaKCHUeCKA OPHEHATHPGBaHHHIR
pellaKTop OGLYHO OCYIIeCTBJSeT H NOJHHMA raoGannHull KOHTPOXL Sa,
CHHTAKCHYECKOH KOPPEKTHOCTLIO NPOrpaMMul B LEAOM. '

Hucrpymentampurie cpenst. [loaysennas Tpofixa (cHHTaKCHUECKH
OpHeHTHPOBAHULI- PEJaKTOD TEKCTOB NPOrpaMM, HATEPIPETATOpP, KOM-
NHJIATOP), BIpOYEeM, TOXe He CBOGOJHA OT HEAOCTATKOB., Bo-mepBhiX,
Tenepb MHOrC JuilHe#i pa6oTH XeJaeT HHTePHpeTaTop, HanpuMep pas-
6upas mo CTPOKaM H HHTEPHPETHPYS Ty Ke KOHCTPYKUHIO «nporpam-
Ma — Ja#0 — NOJAYUHTh — KOHER mporpamMuis. DTy JHIIHIOI paboTy
MOXHO He JHeJaTh, €CH 3aMEHATb CHHTAKCHYCCKH OPHCHTHPOBAHHHIM pe-~
DaKTOp TEKCTO8 npo2pamm CHHTAKCHUECKH OPHEHTHPOBAHHHM PeXaKTo-
POM CaMHX NpOTPaMM, pe3yJabrTaToM paGoTe Kortoporo Gyner ‘He TOJNBKO
$opMaNbHO NMPaBHJILHHA TEKCT, HO H HEKOTOPOE suyTPennee npedcras-
Aenue, OTBeyawlulee CTPYKType mporpaMmu. Kpome Toro; Hazo, uroGut
HHTEPUpPETATOp -HATEPIPETHPOBaJ BHYTpEHHee NPexcTaBJicHHe MPorpaM-
Mb, @ He ee TeKCT. PeanbHo 9T0 03MauaeT HHTErPauUHIO DPelaKTopa
NpOrpaMM H MHTEpNpeTaTOpa B eXHWHYIO CHCTEMY, paﬁo-ralouxylo nag o6~ -
U{HM BHYTPEHHHM .pEACTaBJieHHEM NpOrpaMMet.

Bo-Bropux, o6uuHO npoHecc paspaGoOTKH NPOrpaMMbl — JAHTENb-
HHil npouecc. B MOMEHT - cO3zaHua -ONHHX - KOMAOHEHT APYTrHE MOTYT
CYHTATHCA 3aKOHYEHHHMH H K ‘HHM -9aCTO HavYHHaeT  NPEeAbABAATLCH
TpeGoBauue sddektuBHocTH. Jas Toro 9TOGH ' 3aKOHIEHHHE KOMIIO-
HEHTH MOXHO 6u/io 3¢rpeKTHBHO BHISHIBATE H BHNOAHATH, HX CJeRyer
€KOMIHIHPOBaTh, B To Xe Bpems paspabaThsacMbie HOBHE KOMIOHEHTH
JOMKHH HHTEPNPETHPOBATLCS, - JIPYFUMH CIOBaMH, KOMIHAATOD TaKme
nomxeH OHTL MHTETPHPOBaH B CRAHHYIO CHCTEMY C PeAaKTOPOM [po-
rpaMM H HHTEpHnpeTaTopoM. ‘ D1y eguHyio CHCTeMY — HACAJNbHBA HH-
CTPYMEHT A4 pa3paGoTKH NpOrpaMM — INPUHATO HA3HBATD uucrpyuen-
Taasonoll cpedod. .

Htax, uncTpymenrarsnan cpeda — sTo - elHHas HHATErPHPOBAHHAR
CHCTEMA, COCTOSILIass H3: a) -OHPAMHOFO pefakTopa nporpaMm, obecne-
UABAIOIIETO BBOR - H H3MEHEHME NPOTPAMM B TEPMHHAX . HCMOAB3YEMOIQ,
faLKa . UPOTPAMMHPOBAHHS H NOABHMA. rioGaJbHEMA -cHHTaKCHYeCKihd-
KOHTPOJL 34 NPABHALHOCTLIO NMPOIPaMMu, G) HHTepIpeTaTopa ¢ PA3BH.
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TOfl CHCTEMOR BH3YANH3AaUME M YNDABJEHHS MPOLECCOM BHIMOJHEHHS;
B) BCTPOCHHOrO KOMIHJATOPaA, obecrnewnBaomero 5¢¢exKTHBHOE BHIIOJ-
HEHHE 3AKOHUEHHHX KOMIOHEHT mporpaMmul. OGHYHO HHCTPYMEHTAJbHAS
cpena ofecrmeunBaeT TAKXKe 3arpy3Ky H BHIOJNHEHHE MPorpaMM B KOJAax
H3 ¢aiiioB Ha gHCKe W HcnoJb3ayercs pmecto MoHuTopa OC m camoit

OC. Jpyrums ciaoaMy, nocje BrIioueHHss DBM nporpaMMucT sHaqusaer . ._
paGoTy cpasy B HHCTPYMEHTaJLHOMH cpene u paGoraer TOABKO B Hed,

SIIBM. 3amerum, uTO, OTBJeKasich OT BONPOCOB BHYTPeHHEroO
yctpoiterBa, 3BM ¢ mHCTpyMeHTaJabHOH Cpemolf MOXHO pacCMaTPHBATb
Kak YHHABepcaibHOro Buinoanumrtens nporpamm, I[pyrim YHEBEpCaib-
HuM Bunoannrtesem spaserca kommieke IBM -+ OC-- pepakrop Tek-
CTOB -+ KOMIHAATOP -+ pepakTop cBszedl. XOTA TeXHHYECKH B3aHMojeit-
CTBHE YEJIOBEKA C STHMH YHHBEPCANbHHMH DBHNOJHHTENSMH BHIJSIAT
no-pasHoMy, 06a OHM SBAAIOTCA BHIOJHHTEASMH NPOTrpPaMM, 3amHCAH-
HHX Ha ORHMOM H TOM e #3HKe NPOrPaMMHPOBaHHS. SIsHK mnporpam-
MHPOBaHHs, BOPOYEM, HE ABAAETCH CRXHHCTBEHHHM MJH NPEROTpexeseH-
HHM — CO3/iaBasl, HanpHMeP, pa3HHe KOMMHJASTOPH, MOXKHO mpeBpa-
miaTe ofuy H Ty XKe DBM B VuupepcaibHnx Bunosmmrenefi mporpamm,
HanHCaHHHX Ha pasHHX $S3HKax mnporpaMMnpoBaHus. B Hacrosmee
BpeMs B MHpe HaCUHTHBaeTCH HECKOJLKO COTEH pPeasibio HCHOJb3ye-
MHX f3HKOB NPOrpaMMHPOBaHHA (H3 HHX HECKOJBKO HECSITKOB LIHPOKO
PacnpocTpaHeHHHX) H NPOJOJIKAIOT MOSBAATHCA BCE HOBHE,

PaGota na 3BM nenporpaMMHcra. [0 CHX nop MH TOBOPHAH
o pabGore Ha DBM ronbko nporpammucra. Jpyrue MoZHM (XKacCHpH,
KOHCTPYKTODH, MHCATEJNH H NP, — HX OGHYHO Ha3HBAIOT 104b308ATEAR-
Mu) HMMEIOT 2e10 He ¢ YHHBepCaNbHHM BRIosHHTeneM, a ¢ KOHKpeT-
HulMH HCHOJNHHTEJAMH, CO3ZaHHHMHA TPyaoM mporpammucra. Cam Hcmod-
mutens A, koHedHo, Moxer OuTb ycrpoen kak R(A,E)+YB 4 E, no
STO JeTaNH ero BHyTpeHHero ycrpoiicrBa, IlonbsoBartens paGotaer ¢ A
KaK ¢ KaKHM-TO HHCTPYMEHTOM CBoeli npodecCHOHAaNLHON HEATENLHOCTH
B Jl0JiKeH SHATh JHUIL BHelHee OnHcaHHe A.

Bceioay n sTOfl KHAre Mul PeaiHsSOBHBAJH PA3JAHYHHX HCHOJHHTeNef,
COBEPIICHHO He Mpexmosarass HX B3aHMOZefACTBHA ¢ 9eJOBeKOM B BPO-
mecce paGoTe, IlpoexTHpoBaHHe Takoro B3aWMOAEHACTBHS (€r0 NPHHATO
BA3HBATb SNEWHUM uNTepgeiicom) — STO OTHENbHAS BAXKHAA H CJOXK-
mas sapava, Mu He GylleM MOAPOGHO OCTAHABAHBATbCA Ha Hell, OAHAKO
DORYEPKHEM - HECKOJIbKO OYCBHAHHX NPHHHHIOB, KOTOPHM Takoe B3au-
MojeficTBHe HCMOJHHTEN € YeNOBEKOM HOJKHO YHOBIETBOPATH.

Han6onee BaMHHM sBIfeTCH OCO3HaHHe TOro (akra, uTo MOGOH
HCIOOJMHHTEAb, J06asi cHCTeMa — He Oosiee geM URCTPYMEHT B pyKax
HONb30BaTesn, Kax HHCTpYMEHT CHCTEMa He JOJIKHA MHTAaThbCA MMHTH-
POBaTh PasyMHOe CyIIeCTBO, «GecexoBaTb» ¢ ueJOBEKOM, 3aXaBaTh BO-
BPOCH, OLCHHBATL NOBeXCHHe deyioBeka H T. N. OHa JOMKHA BHCTYNATHL
B KadeCTBe mPOCTOro, MOHATHOrO W s((EKTHBHOro CPEACTBA, MOBHILIA-
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glero NPOH3BOIMTENLHOCTh H/AJM KawecTBO TPyla MOML3OBATENHA, 32+
JleficTBOBAaTh HHTYHTHBHHe NpEACTABJNCHHS MOJL30BaTeNd O XapaKTeps
H TmpeaMerTe STOro TPyAa, HpodeccHoHaAbHHA H XKH3HEHHH ONHT NOJb*
sopaTeNs, B YAaCTHOCTH ONHT OPHCHTHPOBKH B NPOCTPAHCTBE, 3 TaKXKe
reOMETPHUECKOE, TYBCTBEHHO® BOCHpHATHe 0o6pasoB ma skpame, OOmui
CTHJIp HCNOAb30BAHHS CHCTEMH ROJXKEH COOTBETCTBOBATH CTHAN HC-
[0b30BANAS TPAAMIHOHHHX HHCTPYMEHTOB, TaKHX KaK MOJOTOK, yTiOr
# np, XOpOWINM IPHEMOM BHABAECHHS OWMMOOK B NPOEKTHPOBAHHH HHTEp-
Qeiica fABaseTC MOACTAHOBKA HA3BaHHA KAaKOro-ua6yxb GHITOBOro .HH-
CTPyMeHTa, HAMpHMEp CJOBAa «yTIOr», BMECTO CJOB €HCHONHHTENb?,
«14a70ToBasi cHCTema», «3BM» u Ap, B TEKCTH, ONHCHBAMLIHe B3au-
MozefictBie pa3pa6aTHBaeMOl CHCTEME € YeJIOBEKOM.

Kak ¥ Tpn HMCHOAb30OBAWUM MOGOro APYroro HHCTPYMEHTA, 9eJIOBEK
NOMKeH 06JafaTh nosnod c806000d GoAu— MM B KAKOfi MOMEHT CH-
cTeMa He JNOIKHA HABS3HBATL HpellONpefieJIeHHHA Ssapaumee MOPANOK
neficTBEA HAM TeMn paGOTH, MeHATh cBOH cBoficTBa [HanmpHMep, B 3a-
BHCHMOCTH OT CKOPOCTH pPaGOTH weicpeka). Bce, 9T0 HPORCXOAHT,
RO/KHO HPOHCXOXHTb TOJNbLKO IO SIBHOMY YKa3aHHIO 4esopeka H DOXR
NOJHHM €ro KOHTPOJIEM.

Cunenyer uMerh B BBLY, 9TC MOJNb3OBaTeNI0 BOOGIUlE He nyma
HHKaKas, HDaXe caMasg 3aMeqaTejbHas CHCTEMAa — €My HYyXKHO ReJaTb
cBoe geno. Yem meHbule cHctema Gyaer ero OTBJEKaTh, 4YeM MeHbIUe
ycuanil gedopek Gyner TpaTHTh HA B3aAMOHCHCTBHE ¢ CHCTEMOH, TeM
ayume, B gacTHOCTH, cliefyeT MaKCHMAaJbHO PasrpysHTh HOJb30BaTENR
OT 329aCTYI0 HE HMEIOMHX NPSIMOTO OTHOUICHHS K AeNy MHOTOSHC/IeH<
HHX MEHIO, OKOH, 3BYKOBHX 3((eKTOB M UBETOBHX NsTeH.

Hakonen, 3aMeTHM, 4YTO CHCTeMa AOMKHA GHTb OpHEHTHpOBaHa
Ha npogeccuonasd B IaHHOR 061acTH ResTexbtiocTd. OBialende ch-
CTeMOf, Kak u mo6HM RPYTHM HHCTPYMEHTOM, MOXeT TpeGoBaTb HEKO<
TOporec BpeMeHH, NpHOGpeTeHHs onpeleJieHHHX HABHKOB paboTH, &
HHOTZA M chellHajibHoro o6ydeHHs. JIpyruMu ciIoBamH, HE Caepyet
npexmoJiiaraTh, 9T0 ¢ CHcremolt Gyner paloraTh HOBHUOK, BrepBhHe B
KH3HH ee YBHIeBILIWH, HJM qeJoBeK, He HMelouufi HAKakoro Npeacras-
JeHHs1 O TpeAMEeTHol 06NacTH M HeNAX coOCTBEHHOH NeATelAbHOCTH.

Pasymeercsl, Bce STH NPHHUHOM HAZO 3aMEHHTh HA MPOTHBOMNOJIOM-
He, ecaH NPoeKTApyeMas CHCTEMa DPACCMATPHBAETCA ue KakK RHCTpY-
MEHT OPOQECCHOHALHOA JEeATEJbHOCTH I[0Jb30BaTeJIs, Hanpaanennuﬂ
Ha HDOCTHXEHHe KaKHX-TO BHEWRHX Leseli, a KaK HHTEDECHAs H Kpach-
Bag WrpyllKa, OCHOBHas ueJb KOTOPOH — MOCTAaBHTE [O0Jb30BATENO
SCTeTHIECKOe HacMaXJieHde CBOHMH BO3MOXHOCTSMH H BHEUIHHM BHAOM.
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fAsmk mporpammuposanms ®oprpan (or amra. FORmula TRANs-
fator — nepeBogunk opmyn) fBisieTcs ONHEM M3 MEPBHX S3HKOB NP0«
FPaMMHDOBaHHS BHICOKOTO YPOBHSI, T. €, H3HKOB, He B3aBHCALEX OF
ocobennoctefi xoukpernnx SBM. Ero nepsas pepcas GHaa paszpa6os
TaHa B 1955—1956 r. B pajuHefimeM s3bK HEOAHOKPATHO AOPaGaThi~
Bajcss B yayamajgcsa., HanGoaninee pacmpocTpaneHne NOJYdHIA BEPCHA
‘@oprpan 1V, paspaboransas B Hauaje WeECTHZECATHX rofos. B Ha«
c'romnee BpeMsI, OAHAKO, HAPSAy C STOA WIHPOKC DachpoCTpameHHok
Bepcheli NOSBHJACH H HCHOJB3YIOTCS GoJee moaaume: Poprpan IV maoc,
®oprpan V, ®Goprpan 77. Haxe ecnu rooputh 06 oxHOA BepomH
fistika, nanpumep o Qoprpane IV, HyXHO pasmmuaTh peanHsauun 3Tofk
BCPCHH Ha PasHBIX OBM H B pasHnX OnepanHOHMHX cHcTemax. Takme
oTiMYaloNIecs IPYr OT APYra PEAH3alMH NPHHATO HASHBATL Judsek-
Tamu A3uka. B sToit rmase Mm GyaeM HMeTh AeJO C XHAJEKTOM A3HKa
®oprpas IV naoc ans onepaunousofi chcreMu RSX11IM 3BM CM-4,

BrpoueM, pasnnuns Mexxy AHAJNEKTaMH H BePCHAMH fI3nKa OGHYHO
Be oueHh BenEKH, IIporpaMmy, HanHCaHMHYI0 Ba OAHOM H3 ZHAAEKTOB
OfiHOfi M3 BepcHii M3HKAa, KaK NPABHJIO, JIETKO MEPEeBEeCTH Ha APYroft
AWanekT Hau apyryio sepcmio. IlosTomy sciony Aanee Gyxem ymoTpeG-
aate clioso «Popipanr», He yxasusaﬂ, 0 KakOfi BepCHH HJH JHaJeKre
HAET peub,

B nacrosmee BpeMA B MHDe HACUHTHBaelcsi HECKOJBKO COTeH pe-
@ARBHO HCNOJNbL3YEMHX SI3HKOB NPOrpamMMupoBaHHsi. Pasnne g3nku Hc-
NOAB3YIOTCS B PasHubX 06AacTsAX npEMeneHns IBM. B obnacTn HayaHo-
TeXHHYecKHX PacyeToB H pa3/HUHHX CHCTEM as-romamaaunu Geccaop-
HHM JugepoM Owu H ocraerca <PoprpaH. 10 omHa H3 NPHUHH, N0
EOTOPOH eMy OTAaHO NpexmouTeHne B 5ToA Kumre. Kpome Toro, ®op-
TPau [O3BOJISIET PEANn30OBaTh NOHSTHE HCHOJNHATENS H AaKCHOMATH3HpyeT
BaXHYI0 oCOGeHHOCTh coBpeMeHHnX 3BM — amuefinylo opranusanmo
. WaMATH, NMO3ITOMy Ha ¢op'rpane MOXKHO NMHCATb AOCTATOYHO 3dPeKTHBs
Yuie IPOrpaMMBL,

U.enuo rAaBH He SBJISETCS moapoGHoe H3JIOKeHHE BCeX AeraAeh
f3uka Qoprpan, B Hefl, HanpuMep, COBEPIIEHHO He B3aTPOHYTH BO<
.mpocs (OPMATHOrO BBOLA/BHBOXA HH(OPMANHH, BHYHCISCMHE mepe-
,¥ORW H Ap. MH JHUIb ZAJHM JOCTATOYHO MOJIHOE npeacrasaenne o6

STOM s3blKe H NMUKAaXeM, Kak TNepeKOJHpPOBAT, PaHee HANHCAHUHE gpu-
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rpamMMel Ha Qoprpan. Jipyramun ‘cioBaMu, TMOKaweM o6uuld CTUAt PO~
rpamMMupoBaHEs Ha Poprpane. UuraTeun, nHTepecylounficas He o6pas-
naMH NPOrpaMMHPOBAaHHA, a MOJHHM H MOAPoGHHM onHcanneM PopTpa-
Ha caMmoro no cebe, MoXKeT HafiTH Takoe omWcaHHe, HampHMep, B KHHUre
K. Hxepmeiin «[lporpammmposanme Ha IBM-360» (Mocksa, Munp,
1983).

Ipakruueckds pa6ora ma Poprpane 3aBHCHT OT xonxpe-mblx 9BM,
ONepALHCHAOCH CHCTEMH, KOMIOHJATOPA, NPYFHX KOMIOHEHT G6asoBoro
nporpaMmHoro oGecmeennsi. Bech 5TOT kommiekc B medoM Mu Gyne
HasuBath DOpPTpanH-MaUIAHOA H PacCMaTPHBATbL Kak YunBepcaibHOTO
Bunonuutens mporpamm na doprpane,

21. Cnpasounhle cBefienns o a3mke PopTpan.
ﬂpoc'reﬁmﬂe HpHUMeEPH nporpaMm

Ocnopy mo6oro sishka cocTapasor: 1) ocHOpHHE c-rpyx'rypnue
€[MHALH, YOPaBJIAIOMAEe KOHCTPYKUHH H omepaTops A3niKa, 2) 00nex-
TH, 3HAYEHHS, THNH H CTPYKTYpPH XaHHHX, KOTOPHMH MOXHO onepn-
poBaTh ¢ NOMOLIbIO STHX c-rpyx'rypnux e/IMHAL, KOHCTPYKUHA H ome-
paTopos. )

Mpumep nporpaMmul. Jl:m cospanus o6iiero NPeNCTaBJAeHAS O A3H-
ke QopTpan mnpusexeM NpEMep DporpaMMel na QopTpaHe, KoTOpas
BLHBOXHT HA 5KPaH TepMuuaaa mepbue 10 wucen duGoHauyd. .
CXI0% HPD[‘PAMMA fIEYATL NEPBHX-10 YACEN DUBOHAYA | )

C .

INTEGER N(14)

N(1)=1

N{(2)=1

DO 1 I=3,10 ‘ 1
N(I) = N(I-1) + N(I-2) L

1 CONTINUE _ ' ’

TYPE ¥,’NEPBHE 10 UACEN OVEDHAWMM: *, N

END : o

Mu noschum o1y uporpammy uyTh HHXKe, a ceifdac onnmeM He-
KOTOpHE MpaBHJIa 3anHCH BPOTPaMM na doprpane,

Paamemienne HAGOPMALHA lmyrpu crpokH. doprpan- nporpamma
COCTOHT W3 0nepaTopos W SamHCHBAaeTCA Ha CTPOKaX qucnposannoﬁ
s (o6eumo 72 uoammn) Pacnonoxenne HHGOPMANUH BHYTDH
c'rpoxn CYLIECTBEHHO M OMHUCHBAETCH CJACAYIOUHMH TPABHIAMH:

— campon C B nepsoﬂ (camon .neaoﬁ) NO3HIHYU CTPOKH '03kia-

' 9aeT, YTO Bed c'rpexa asasgerea lcoumeurapuex )4 Gyne'r NOAHOCTBIO

nponmopnposana doprpan-MamnHof (C oT c.uona Comment—xou-
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mentaprfi). KoMMenTapneM Taxkxke cunraercs uactb Ji06Ofi CTPOKA OF
BOCK/IHIATENbHOTO 3Haka (!) B N0 KoHua cTpokH;

— B NOSHHHAX ]1—5 MoXer GHTL 3anncaHa TaK Ha3HBaeMasi mer-
K@ —ueJioe NOJOKHATeNbHoe uyncao or 1 jpo 99999 (pekomenpyercst
HCIOJIb30BATL NO3HUAH 2—5, uTOGH METKH OTAEASJNHCh OT CHMBOJIOB
KommenTapHs C B mepBoil [O3HUHAH);

— €CIH ONepaTop He YMECTHJCH Ha ORHON CTPOKE, €ro’ MOXKHO
nepeHeCTH Ha ORHY HJIH HECKOJBKO CJAEAYIOIHX CTPOK. B crpokax mpo-
JloMKenHss B No3HmHAX 1—5 pomKHH GHTh ONpoGenn, W HO3HUAH 6 —
He mpoben (mosuuus 6 Ha3wBaercs 1O 3TOf MPHUAHE KOAOHKOA npo-
Ooagcenus). PexkoMeHAYeTCs B KauecTBe CHMBOJA MPONCAMKEHHS HC-
MOJbL30BaThH CHMBOJ @ — €CIH OH cJydYailHo nomager He B 6-10 no3H-
unio, PopTpas-mallliga 3aBeAOMO Npexynpexur o6 owmnbxe;

— B nosHuuAx 7—72 pacnmonaraerc§ TeKcr ONEpaTopa HAH €ro
poxo/KeHns H Kommenrapnu. IlpoGenn B 3THX mosHuuax, Kak npa-
BHJIO, HAYEro He 3HAUaT, H HX MOXHO pacmojarath MO CBOEMY BKycCy,
Renast TEKCT Gonee MPHATHHIM it TAa3a (PEKOMEHAYeTCs HAuHHATL
onepatopu ¢ 9 MO3HUEH, OcTamiAs 7 B 8 cBOGONHMEHME — NPH BBOZE
®opTpaH-nporpaMMual ¢ TEPMHHaZNa B 9-10 MOSHNAIG OOHUHO MOXKHO
nonacTb, BCEro OQHH Pas HaXKap Ha KAaBHIY TaGyasuun),

~ PasGepem Ttemepr mpHBeneHHylo BHe nporpammy. Ilepewe ABe
CTPOKH 3TOfi NPOrPaMMHl, HaYMHAIOHMIHECS C 3arJaapHOM JaTHHCKON Gyk-
BH C, - 310 KoMMeHnTapuii. Crenyomuii onepatop

INTEGER N (10)

‘HauynHaeTcs ¢ 9-H NO3HHMH, 3aMAMAaeT OQHY CTPOKY H OMHCHBACT BEKe
Top N 5JeMEHTOB THDA «uenoe WHCAG ¢ AHmeKcoM OT |..10» (mHmex«
cu B Doprpane Bcerza HagmHamores ¢ 1). 3a HEM HAYT RB2 ‘oneparopa
DpHCBAHBaHAS

N{1)=1

‘N@)=1

«

'KOTOPHE yCTaHABAMBAIOT N(1) u N(2) pabnumu ! (ouepanus mpucpau-
BaHng B QoprpaHe 0GO3HawaeTcs mPocTo 3HakeM =), Omeparop

DO 1 I=3,10
~—3TO omepatop unkaa. Om sacrasiafer POPTPadH-MAIIHHY BHINOJHHTD

CACAYIOHLYI0O 32 HHMM rpynny ¢rpok BRAOTb JI0 CTPOKH ¢ MeTko# |
BocRexosarenssio Anm I=3, 4, 5, ... 10, Oneparop mnpucBausauns

N()=N(I—=1)+N(—2)

BHHCAAET AR Kaxporo I or 3 .llO 10 oqepe;moe 4HCHO ¢uﬁoumn
Onepatop =~ . :

1 CONTINUR
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—9TO ONEpaTop «HHUero me aeaatoy, OH HCmOnb3yercs, uToGH OTMe-
THTb MECTO MExAy APyruMu omepatopamm QoprpaHa (B JaHHOM cJy-
uge, 9TOOH OTMeTHTb KoHell unkra DO, ncmoabsyercs omeparop
CONTINUE ¢ merkoit 1). Oneparop

TYPE »,'TIEPBBIE - 10 YUCEJ1 ®UBOHAUYYH:’,N

BHWBOANT HA 9KpaH TepMHHana cuauama tekcr INEPBHIE 10 YUCEJ
OHUBOHAYYU: , a notom u camu uHcaa, Tak Kak B omeparope
INTEGER G6uuo ykasaHO, 9TO HHAEKC B BEKTOpE N wmensterca ot 1
zo 10, To Gymer BmBeneHo 10 umcen. CHMBON » rocae ClOBa TYPE
03HauaeT, 9T0 BHGOp (OPMEH, B KOTOPOH GyAeT BHBORUTHCH HHGpOpMA-
UHA, MPeACTaBJsieTc Ha ycmOTpeHHe (POpPTPaH-MaIIAHHL Haxonen, omnes
partop

END '

oauaqae'r KOHel, TeKCTa nporpaMmu Ha Qoprpane,

Cexuun. B mesnom mporpamma na PopTpane cOCTORT H3 CAHON naA
HECKOJLKHX CTDYKTYPHHX CZMHHU, HasHBaeMux cexyuamuy. Ecte TpH
BHAA CEKUHH: OCHOBHAA CEKYUA, nodnpozpamma B noonpozpamme-pynK-
4us (mam mpocto (Pymkyua). B mporpamme HoakHa OHTh OAHA H
TOABKO, OZHA OCHOBHAs CEKIHS — HMEHHO ¢ Hee¢ HAYHHAeTCS BHOOJNHE
nne doprpan-mporpamMmu. OcHOBHAs CeKUHs HaYHHACTCH cayxeGHbIM
ciosom PROGRAM (xortopoe, BnpoueM, MOXHO He nHcath), NOA-
nporpaMma — cAyxeGHHM CIOBOM SUBROUTINE, a ¢yHKHus — cly-~
KeGHuM caosoM FUNCTION, JlioGas ceKumust KOHUAeTCs CAyXeGHHM
cnosom END, Kaxnasi cekums mpeacTaBaser coGoi TeKCT, cocrosini
u3 crpoK. CeKumH 3anmHCHBAIOTCH OfHa 8a APYrod — chavana OCHOB-
Hasi, a 3aTeM BCe OCTaJbHhe B NMPOHSBOJBLHOM HOPAAKE.

Kaxgas moamporpamma WiH QYHKIUsS HO/KHA HMETb UMA, oTAHT
HOe OT HMes APYTHX MOANPOrpaMM H (YHKUHH B RaHHORX mporpamme.
Hma —9T0 nOCAEAOBAaTENLHOCTL He Goaee dem H3 6 sarnasaux Jja-
TarckHX Gyks u umdp, Haunnaomascs ¢ Gyken. @yHkuus s ®doprpane
ZOoMXHa HMeTb X0T Ow oauH ¢opMaibHBli mapaMeTp, MoAnporpamma
MOXKeT TAPaMeTPOB HE HMETh. ' .

Yro6L . CO3XaTh NPeXCTaBdeHHe o6 ofuieM BHAC MNPOrpaMMul Ha
dopTpane, npnbefeM Ge3 MOACHEHHA MpHMED MPOrPaMMH, KOTOpasi CO-
CTOMT W3 ABYX CeKnuil: OCHOBHOA H [NOANPOrpaMMH-GyHKURH NOD.
DTa nporpaMMa sanpaliMBaeT y 9eJOBeka IBa HATYPaibHHX [dcia o
BHBOZHT Ha 9Kpas TepMHHana HX OOGLIHH AENHTEb

TYPE ¥,?BBEAUTE ABA HATYPANLHLX HUCAA®
ACCEPT ¥, Ni, N2

K = NOD( NI,N2 2

TYPE %, HAMBOALLIWY OBEMA AEAUTEND PABEH *
END
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c-

;UI:CTICIN NOD(I,J) !'HAMBOMRWWY OEUMH AEAUTENDL
N=J
1 CONTINUE
IF( M.EQ.¥ .OR. N.EG.g ) GOTO 11
MN =M ~-N
IF( MN.GE.# )} M= MN
IF{ MNLLT.Z 3 N=-MN
GOTO 1
11 CONTINUE
NOD = M + N
END

O6umaa crpysrypa cexnun. Bcakas cexiust Joriueckd ReauTcs Ha
ABe YaCTH — ONUCAHUR H GbinOaHAembie oneparope.. Hanpumep, B mpo-
rpamme, nedataomell nepsse 10 usncen ®uGOHaguH, K ONHCAHHSM OT-
Hocurcs onmepatop INTEGER, onucuparommit sektop N u3 10 smemen-
TOB, a OCTajNbHHE ONEPaTOPH HABAAIOTCA HHOOJHAeMHMH., [lpashia
<I>op1~pana Tpe6yoT, 9TOGH BHYTPH CEKUMH BCE ONEPAaTOPH ONHCAHAIT
pacnonaraance do BCeX BHIOANHAEMHX omepatopos. TakaM o6pasom,
XOTS BHONA 4ePTH, oTHeNsIouleli OMUCAHHES OT Tesa nporpaMmH, B ®dop-
TpaHe HET, HESBHO, Ha JIOTHYECKOM YDOBHE 3Ta 9ePTa CyIMECTBYeT: Bce
ONHCaHHA AOMKHH OHTb PACMOJOXKEHH BHINEG Hee, a BCE BHIOJHAEMHE
OmepaTopH — HHXe,

Buisosu moAmporpamy u_ ¢ynkuuft, PaccMorpum ToAnporpaMMy 6e3
napamerpos

SUBROUTINE 8TAR

TYPE 2, * %X%6066XEX %>
END

KOTOpasl BHBOXHT HA SKpan TEPMHHAAA CTPOKy u3 12 spesfodex. Bu-
80 nognporpammu B QopTpane sanncuBaercs ¢ nouommo ogepatopa
CALL. Hanpumep, ¢pparMent nporpaMMu

N=1¢

CALL STAR

TYPE ¥, XN =, N
CALL STaR :

BHBOJIHT HA SKPaH C/ACLYIOUHE CTPOIKM;

XN = 19
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Busop moxmporpamMu-Qynnun me TpeGyer omeparopa CALL —
A% BH30Ba (HCNOAL30BaHHA) OYHKOER (kKak H AAf HCHOAb3OBAHHA
nporpamm, Bupa6amaammnx 3HaueHHE) Hax0 NPOCTO YyKasaTb HMA
¢ynKuEa ¢ (aKTHUECKAMH QapaMeTpaMH B BHPaXEHHH HAH npasod
yacTH omepaTopa NPHCBAHBAHHSA, HAMpEMeEp

K=NOD (N, 10) 41
¥npaBasiomne EKouctpykuus. Omepatopn Poprpana
GOTO ~— mepeiiTH K CTPOKE ¢ YKasaHHOH MeTkof,

CONTINUE ~ unuero He feJarThb,
IF — ecJqn

103BOAMOT fucaTb Ha (opTpaHe ¢parMeHTH, 9KBHBAJNEHTHHE ANOGHM
yrpaBasioutsM KOHCTPYKUHAM.

[Ipn 3amuce omepatopa <doprpaHa B mosummsx 1—5 MOXkHO 3a-
HaTh MeETKy — AecsiTHaHOe yncao or 1 no 99999. Xora Merky MOXHO
3agaTh AJAs GoabliaHcTBa omeparopoB dopTpaHa, pekoMeHayercs mo-
MeuaTh TOAbKo omepatoph ¢ CONTINUE —sto nemaer Texkcr Gonee
MOHATHHM H K TOMy e ygoGHO NpH H3MEHeHHAX [POrpaMM.

O6uuno PopTpaH-MalIAHA BHIMOJHAET ONEPaTOPH NPOrpaMMH OLMH
3a IPYrHM, MOCAEZOBATEAbHO. DTOT MOCHCXOBATENLHNI OPANOK MOKHO
H3MEHHTb ¢ MOMOWbIO ONepaTopa GOTO. Ilpn BHNOAHEHHMH, HANPH-
Mep, omeparopa

GOTO 10

QoprpaH-MalIHHA NEPEXORHT K BHIMOJHCHHIO CTPOKH € metkoft 10 roil
e CeKIuH. YCJIOBHHA oneparop

IF (ycnosue) omepatop

paGoTaeT TaK: cHauwada NpOBepSeTC yciope B CKoOkax mocie IF.
Ecan OHO HE BHNOJNHEHO, TO ONEPATOp, 3amHCAHHHA Mmocie CKoGOK
yCAOBHS, HE BHEOJHSACTCH, a BHINOJHSETCS CJEXYIOWas cTPOKA BPOrpam-
mu. Ecan xe ycnoaue BHIIOJHEHO, TO BHNoansercs omeparop doprpa;,
Ha, 3aNHCAHHHA mocae CKOBOK yCaQBHS, Hanpﬂuep, onepaTop

IF (N.NE.0) K=K 1

¢ cayaae, eciu N 55 0 (omepanusi CpaBHeHHs 5 3aNHCHRAETCH B ®op-
tpase 8 Buge .NE.), ypesHunT 3Haqenue Kmnal aemt N=0—s
ocraBuT HenaMmenHHM. [Ipa BHIOAHEHAN (PATMEHTA NPOTPAMMH -

1IF( N.NE.G ) GOTO 18

X=0

V=0 B
N
16 CONTINUE
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ecan N 52 0, o nponzofiger DEpexoa Ha CTpoky ¢ meTkofi 10 u 3Ha-
wens X, Y, Z ocranyres Ges msMeHenus. Ecm xe N = 0, To onepatop
GOTO 10 BumoamsThest me Oymer u X, Y, Z cranyT HysneBHME.

C noMompmo oneparopos IF, GOTO, CONTINUE MOXHO 3amuch~

BaTh H KOHCTPyKuMm UHKJ0B. Hanpumep, muka emokas moxmo sammeaTs
TaK:

1 CONTINUE !iMKA noKa yorceve
IF (.NOT. tycnoene)) GOTD 11 . BEHNQAHATE

- - - M ! - a - -»
G010 1 . !rkoHey
11 CONTINUR umkna
B stoM dparmenre onmeparop ’

GOTO 1 * ‘ :
ofecneunBaeT «SauEKJAMBaHHe», a oneparop
IF (.NOT.(ycnoBue)) GOTO 11
——BHXOX H3 UHKJIA NPH HADYWEHHH YCJOBHA (OMEpalHs JIOTHYECKOro
otpruanna B Qoprpane o6osnasaercs .NOT.). '
AHRanOrHIHO MOXeT OWThL aalHcaHa Ha DopTtpane H KOHCTPYKums
«CCAH — TO — HHAYE — KOHEl €eC/AH»: '

IF(.NOT. {ycnorue)) GOTO 20 'ecamn ycnoene o

60TO 21 A .. "
26 _ CONTINUE !, uHaye
» L] L ] - !l - L ] .- '-

21 CONTINUE TROHEL ecau

Tlpueenennas soume o6mas dopma sanuch KQHCTPYKUHA <ECAH — TO —
HHave -— KOHeN €CNH», O/HaKo, JOCTATOYHO TIPOMO3AKa. BO MHOTHX
CTyJafix MOXHO HCIOJIB30BaTh KakHe-TO GoJiee KOMNAKTHHE YacTHHE
cxemnl. Hanpumep, wnanuwume pemensi ypaBHeHHst x2+ px4-q =10
MOXHO NPOBEPHTH TAaK: '

D = PXP-4X%0
IF¢ D.GE.Z ) TYPE ¥,”PEWEHWH ECThL?
IF¢ D.LT.Z ) TYPE ¥,°PEUWEHWT HET?

(.GE. oGosunauaer omepanui ==, a .LT. — onepanusio <J.

Uaka DO. Ilast Toro 9To6H BHINOJHATh HEKOTOPH ¢parment npor-
FpaMME OPH DOCACAOBATE/LHO MEHFIOUIHXCS SHAYCHHAX WEACUHCHEUHOro
napaMetpa, B QOpTpaHe ecTh creuHalbHWi omepatop DO, Hanpamep,
¢parmMeHT nporpaMMul

Ni=g
N2=g
N3=3
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DO 26 1=1,15 luukn VT € 1..1a
Ni=Ni+I Yo BUMOAHATE -
N2=N2+1¥%1 'e ) . .
NI=N3+I%IXL - L :

‘2@  CONTINUE TRoHEL uuKkna

puancasier cymmy NI, cymmy xpappatos N2 m cymmy xyGop N3 Ha-
Typanbinx qucen or 1 go 10. B stom npumepe I nHaszmpaercs mepe-
MeHHo# nmkaa, a 1 W 10 —HEXHeH § pepxHedi TpaHAmAMH WHKJIA.
TlepeGop 3mauewnsi H3 xmanasona 1.,10 MOXHO oCymlecTBAATL H B
o6paTHOM mopsimKe (peBepc), HanHcan

DO 20 1=10,1,—1

Boo6me, nuka
DO 20 I=11,12,13

BHIOJHAETCS cHavana gas | = 11, satem mas | = 11 + I3; zatem pas
I=114+184+13 u T 5 no Tex mop, moka I<<I2 (ecnm I3 > 0)
amm 1 =12 (ecim 13 << 0). I3 specs nasumiBaercst urarom nukia. Ecan
ar HuK/Aa He yKasaH, TO OH CUHTaeTCs paBHHM . ,

Henpusarhofi ocobennocrnio onepatopa DO sBasiercs To, uTO npH
wmofrx 11, 12, I3 mEkn Bcerma BHNoOJHAETCH XOTA 6bi 0OuN pas NpH
{ =11, TlosToMy, panpumep, HeAb3s BHUYHC/ICHHE HEOTPHMATENbHON cTe-
neHn wncaa X 3amucaTh B BHJE

Y=1
- DO 26 I=1,N
Y = Y¥X
28  CONTINUE
Npu N = 0 pHnosHeHHe 3TOr0 ¢parMedta mporpammm gact Y == X,
a ge Y = ). Yro6u usbexarp 3TOA OMIMOKH B CaAy%asX, KOrna Auama-
80H DHKJA MOXKET OKa3aTbCsl MYCTHM, CACAYeT NPOBEPHTL HeNnyCTOTY
JlAanascHa mepex BHNOJHeHHeM HHKJA: )

v=1 _
IF¢ 1.GT.N ) GOTO 2t
DO 26 I=1,N :
Y = YK

26  CONTINUE

21 CONTINUE

Tipenonpenenennue Tnu, B 'dopTpane HCTIONB3YIOTCH OGBeKTH H
snayeHdst 4-X NMpeAONpeleNeHHHX THNOB:

LOGICAL (aormuecknii, 7. e. THI A& /HeT),
INTEGER (neami),

REAL (zeficrBurennundt),

COMPLEX (xomnnexcunifi),
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MuoxecTro 3nawernfi Tama LOGICAL cocrour n3 ABYX 9JIEMEHTOB
-TRUE. (acrana, . e. na) m .FALSE. (qox»b, 1. €. mer). Ha 3BM
CM-4 MHOXeCTBO 3sHaueHHA WeNWX 9mCen sBAfeTCS IHaMNasoHOM OT
—32768 po 32767 (1. e. mesoe umcio NpPEeACTapJsAeTCS ¢ NOMOLIbIO
OAHOro cinoBa — AByX Gafit). MHOXecTBO 3HaueHAN ReHCTBHTENbHHX
GHCE COCTOMT H3 A 22 3/eMEHTOB, KOTOPHE MO3BOASIOT MPEACTABHTH
a06oe wHCIO B gHanasome —10% —10-%8 {0} U 10-%,, 10% npubau-
EeHHO, C TOYHOCTBLIO RO 7 3HAYaIINX undp. HelicTBATesbHEHE YHCAA
¥paHATes B ABYX cnopax (deThpex Gaiitax) kamgoe.

IIpencrapasembie shasesns MOXHO samHcmBaTh JHGO B OGHYHOM
BYIe — C RECATHIHOA TOUKOH, — AMGO B SKCHOHEHIHANBHOM:

1.5E3, 1. e. 1.5.10° = 1500.0
1.32E —2, 1. e 1.32.10"2=0.0132

2
Komnuercroe amcao sisaseres mpocto napo#t (a,b) xme#cTBATEABHNHIX
SHAqeHuf, rae a — NeficTBHTEN bHASN, 4 b — MHHMAad YaCTH KOMILIEKCHOrO
UHCAa, ¥ samucHBaercs 8 supe CMPLX (a, b):

CMPLX (0.0,1.0). 7. e. 0.0+ 1.0i
CMPLX (5.2,—7.45), . e. 5.2 — 7.451

Hakakux HpgeanbHWX 3sHaweHHH +00, —~o0 H Heomp T .
INTEGER, REAL, COMPLEX ue cosepxar. p LOGICAL?

Haj smauennsiMu npemonpemeneHHHX THNOB DONYCTHMH BCE CTaH-
A2pTHHE OnepalmH: NPHCBaHBaHWE (==), CpaBHEHHE HA pABEHCTBO
(EQ) n mepamenctso (.NE.), aas apaMeTHIeCKHX THNOB — apudMe-
THiecKne onepamun, ang LOGICAL — nornueckne, B BupaMennsx Mox-
HO HCUONB30BaTh CKOOKH KA SIBMOTO yKa3aHHS NOPANKA Omepamuiy
H np. O6osHaueRus onepaunfi TaKOBH:

= — NpHCBauBaHHe,
«EQ. —cpasuenne ma pasencrao {EQual),
.NE. -~ cparuenne na uepamencrso (Not Equal),
LT. — meubme {Less Than),
.LE. — Menbme nan passio (Less or Equal),
.GE. —6oapwe uau pasao (Greater or Equal),
.GT. -~ Goabme (Greater Than),
LAND, — 3, -
: .OR. -~ nam,
. NOT . — He,
+ — CJOXKeHne,
© == . =~ BHYHTARHHe,
» -~ YMHOXKEHHE,
/ — leJleHHe H ZesleHHe Haueno, '
. — BO3BeIeHHe B CTeneHb,
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OGparuTe BHEMaHHe, uTO 3Hak | Hcnodbsyerca B Poprpane AAA
o6o3HaueHust d8yx pasubix onepayuil — ReJNEHHs H JeJeHHAS HaneJo.
Bu6op KOHKPeTHOW onepanuH OCYLIECTBASETCS MO THOY QeJHTeNd H -
ReNuMOro —ecad oHu 06a Henbe, TO NeJeHHe NPOH3BORHTCH HALENO,
B MPOTHBHOM cJy4ae — Kak o6uaHO. Takum o6pasom,

3/5642/5 =0, 3/6+2.0/5 =0.4,

3.0/542/5=0.6, 8.0/5-2.0/5=1.0.

Cnenyer COBJIOAATL OCTOPOXHOCTE B MpH npeoGpasosannsax ¢(opmya

3/64+2/5=0, nmo (342)5=1,
0.5/10=0.05, mo 0.52(1/10)=0.0.

Han suauemnsiMp mpejonpefiefieHHHX THOOB ONPEdeNCHO KaKoe-TO
KOJIHYECTBO CTAHXAPTHHX Gymkunit (B . PopTpaHe OHH Ha3HBAKOTCA
acTpoennbimu), BoT HekOTOpHE H3 HHX:

FLOAT — npeo6pa3oBaHne HeJOro B ACACTBUTEIbHOE,

INT — nesian 9acth HefiCTBHTEILHOrO 4HCJA,

MOD — ocTaTok OT neJieHHst Halexo,

ABS — moayab meCTBATENBHOYO YHCIA,

IABS — MoayJab u1eaoro uucaa,

EXP — 3kcnorenTa,

SQRT — xBagpatuuil KOpeHs,

SIN — cuuye, .

COS — kocuuye, - o

ALOG — naTypanbHuii Jorapugm,

- ALOG10 — mecarnuunift aorapudm

ATAN — apkrauresc, : :

CEXP — xoMnJeKcHasi SKCOHEHTA, .

MINO, AMINO, MIN1, AMINI — MHHHMYM ' HECKOJIBKHX W4HCell,

MAX0, AMAX0, MAX1, AMAXI — MakcuMyM HECKOJbKHX SHCENL

B mMenax GyHKunfl, HaXOASIMX MHHHMYM -HJIH. MakcuMyM, O B xonue
03HAaeT, 9TO apryMeHTH (YHKUHH SIBASIOTCS UEInMH, 2 1 —dT0 nek-
creuTebHEME, ECIH HMs naumnaercst ¢ 6ykBu A, TO SHaseHne QyRKIUH
ABAAETC NeACTBHTE]LHNM, a eciH ¢ M — 10 neanM. TakuM 0Gpasom,
AMINO(3, 2)/5 = 0.4, no MINO(3;2)/5 = 0. ®ynKuuu, HaXOAAIMAE MH-
HHMYM # MakcaMyM, B opTpane MOIYT HMeTb He 2 .aprymenra, a me-
ckosbko, Hanpumep, moxuo Hamucate MINO(L, J,K) -wam AMINI(X,
X+Y, X+ Y-+2, 1.0).. Boree momHuii cmACOK BCTPOCHHWX (yHEmuE
doprpana Moxuo naitm s kumre ‘K. Jxepmeiin «[lporpammupopanue
ua IBM-360». - .

BoT HECKOJLKG IPHMEDOB 3aNHCH apA(MeTHUECKHX H JIOTHYECKHK
pHpaxeHnfi Ha dopTpane: I

(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 4 X + ¥ 2+ 3 — SIN(COS(X/EXP(X)))
CEXP(X + Y » CMPLX(0.0,1.0))
(MOD(N, 4).EQ.1). OR.(MOD(N, 4).EQ.2)

Cnoco6u xoHcTpyuposamua. B doprpane ecrp TOALKO OAMH €HOCOG
KOHCTPYUPOBaHHST OGBEKTOB —- MaAcCCUs. MaccuBn GHBAIOT ONHOMEpHHE,
AByMEpHHe, TPeXMepHme H T, A. OnHOMEDHHH MACCHB — 9TO BEKTOp,
HHIEKC KOTOPOTO MeEHSeTCSs OT | 10 HEKOTOPOro MAKCHMAJNLHOTO SHA<
enns, JIBymepHui MaccHs — 3TO MATpHua, KaXuufi HHIEKC KoTOpO#t
H3MeHsIeTes OT 1. DueMeHTaMH MacCHBOB MOFYT GHTb TOJNbKO OGBEKTH
OLHOTO H3 WeThpeX mpexompenenennmx Tanos: LOGICAL, INTEGER,
REAL, COMPLEX. MakcuManphne sHauenms HHIEKCOB MaccHBa
JOJKHH yKa3HBATLCSE ABHO, B YHC/AOBOM BHXe, B MOMEHT HaNHCAHHA
nporpammul. Hanpumep, sannch )

REAL A(5),B(5,10)
INTEGER N(100,2,3)

sanaer BeRTOp A nefCTBHTeNBHHX WHCEN ¢ HHAEKCOM 1..5, matpany B
LeHCTBATE/BHEIX WHCEN ¢ mMaexcamu 1 .. 5 1.. 10 n Tpexmepunil ne-
FIORHCAEHHBIA MaccuB N ¢ uupexcamn 1,,100, 1..2, 1..3.

Has TOore uro6H MCMONB30BATD HIAH H3MEHHTL SJIEMEHT MacCHB2,
Fano ManHCaThb HMSl MaccHBa, a 84 HHM B KPYIMIWX CKOGKAaX — 3Haq:-
JUHA HHAGKCOB, HampHMep:

N(L.K,I+ J)=0
B(I,1) = A(I)

Hpyrae o6vexTs (cTexw, cnmck# m np.) Koxupylorca Ha Poprtpa:
MyTeM COSNAHHS COOTBETCTBYIOWNX HCHOJHHTeNell (CM. clexyiOLUH
pasgen). '

3ananne 06nexTop M THNOB O6BExTOB. OGbEKTH B dopTpane (ouu
OOBIYHO HA3HBAIOTCH NEPEMEHHLLMU) JOKATH3OBAHM BHYTDH CEKUHH #H
MOryT OHTb SajaHH B ee Rauame. JAst ABHOTO SajaMEs MACCHBOB K
0GLEeKTOB MPENONPERENCHHHX THANOB (6yeM HX HASHBATHL npocTeimi)
HCHONB3YIOTCS ONepaToOpH '

LOGICAL (umena nepemenwumx THna na/uer)
INTEGER (umena meamx nepeMeHHHX)

REAL {AMena ReHCTBHTeJBHHX MepeMEHHHX)
COMPLEX (amena xoMniekcHnx nepeMeHHHX)

B sTHX omepaTopax mMeHa mepeMeHHmX MEPeuncasaIoTCs depes 8a«
NATYIO, AJS MaCCHBOB yKAa3HBAOTCA MaKCHMAJbHHE BHAYeHHS] KaXKIOTO
hHpekca. Hanpumep:

REAL V(3),A(4,3)

Thnn nmepemenHnx MoXHO B Re ommcmBaTh fBHO. B sTOM eAymae
THIL ONPENEAsieTCs NO WMEHH: eCAH MMS [epeMEHHOR HAYHHAETCA « .
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opsiofi m3 6 Gyxs IJKLMN, To nepeMenNas cudTaeTcs IeJiofi, B Ipo-
THBHOM CJy9ae — AeficTETeAbHOA. DTo TaK Hasmmaemoe IJKLMN-npas
8uA0 MOXHO H3MEHHTb HJH NONOJHHTH C MOMOLIbIO omeparopa .

IMPLICIT (amsa tuna) ({6yksa))

Hanpumep_, nocse omeparopa .
IMPLICIT LOGICAL (Q)  ltan “na/uer’”

BCE nepeMeHnne, HauHHaKmpecs ¢ OykBw Q H He OMHCAHHHE ABHO,
6yayr mmers Thn ma/Her (LOGICAL). Bymem HaspiBaTb Takoe AONOJ-
nenne IJTKLMN/Q-npasusrosm W npHAEPXKHBAThCH €ro npH HaMHCaHHH
amM-Ha Doprpane.
nporf]apamerpu. %pxaqecme daxTHIecKOro mapaMeTpa mpH OGpallleHAH
K TMOARPOrpaMMe WJH K HOXMporpaMme-dyHKu#H MmoXer GHTh 3andaHO
HMA fpyroff moxmporpaMMu BaH ¢yHKumH. B sToM cayuae ero HyXHO
o6a3areqpto omucaTs onepatopoM EXTERNAL. .
Tlycts, Hanphmep, HaM HyXHO BHYHCIHTbL KOPeHb nenpepua_?;)
dyuxumu F oT opHOfl MepeMeHHOHA Ha OTpe3ke H3OMALHH KODHA [To, Til
Iaa storo 8 dopTpane MOXHO HanhcaTh (GYHKUHIO, apryMeHTaMH Ko-
Topoit G6yayr F, TO, Tl, a pHpaaTHBaeMuM 3HaueHHeM — 3Hauenne
KODHA ¢ HEKOTOPON TOYHOCTLIO!

FUNCTION RODTC F, T8, T1 )

END
Mbl peamuayem 3Ty GYHKUHIO [O3XKe, a cefiyac HCHONB3yeM ee nas
aprymenros F = SIN, T0 = 3.0, Tl = 4.0

T =ROOT(SIN,3.0,4.0)

OaHaKe eCIH NPOCTO Hallicath STOT omepaTop, TO QOpTpaH-MallHHA
pocnpamer SIN kak mMs mpocTofi mepeMeHHOH, kotopas He ormcam-
apuo. Koab CKOpo 5TO HMsI HauHHaeTcd ¢ GYyKBH S, To0 d>op'rpan-Maﬁ
maHa nocustaer SIN nepemennoii, umeomed Tun REAL, sasener Tako
JIOKaJIbHHE OGBEKT H MepeaacT €ro B KauecTse NMapaMerpa. Yrobu ?TOFO
ne NPOH3OII0, HMS NOANPOrpaMMH HIH ¢ yHKIHH, KOTOpOE nepenae';cu
B KaueCTBe mapaMeTpa ADYrofi MOANpOrpaMMe miH QYHKUHH, HAZO 00d-
saTenbHo onECaTh ¢ momoumbio omeparopa EXTERNAL:

EXTERNAL. SIN

T = ROOTC¢ SIN, 3.0, 4.8 )
B kagectBe dopMaibHHX mapamerpos B (PopTpaHe MOryT HCNOMb<
30BATBCS He TOJNLKO MPOCTHE MepeMeHHHe H HMEHa NOAOporpamm «
¢ynxuuft,  Ho W MaccupH. Pasmep ¢opmaabHOro mapameTpa-Maccusa
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TaKXKe MOXeT OHTb (OpMaJbHHM NapaMeTpoM. B stom caynae Jony-
CKaeTcsl ONHCAaHHe MACCHBA B BHJE :

REAL A(N)

lpusenem B Kasectse npHMepa NOANPOTpaMMy, KOTOpas H3MeHSeT
8HaK BCeX SJICMEHTOB BEKTOPa HA OPOTHBONOJONKHELL:

SUBROUTINE INV(A,N) !HHEEpPTHPOERATE <B>:A,N>

REAL A(N) !.naHDzArseKkTOoP R(1..N),
IF{N.LT.1)CALL OTKAZ !, N2x21
DD 18 I=1,N teuukAa ¥V I € 1..N
AlI) = -ALI> v « AC(I) 2= —-A(I)
18 CONTINUE !+ KbHell uMkna
END !koHER NEPOrpaMMe

Hcnoarsopannyio amecs noaaporpammy OTKAZ G6yaeMm cunrats
BCTPOeHHOH noAmporpamMofl PoprpaHa, BH30B KoTopoli 3acrasaser
DopTpan-MaIHHY COOOIMTE O BO3HHKHOBEHHHU CUTYalHH OTKa3 s npe-
KpaTHTb BHNOJMueHue POPTpan-nporpamMMmL

Oyuxunn, Oyukuas seaserca mporpaMMofi, BHpaGaTHBaiomel 3Ha-
ucHHe, B QoprpaHe BHpabaTHBaeMoe OYyHKiHeR 3HaYeHHe MOXKeT HMeTh
TOJBKO npenonpeaeneHHnA, THO, Brpa6oraTh B KavecTBe 3HaUEHHS
MacCuB HJIM uMs fnpyrod ¢yHRuMH ueapss. Tun BHpPa6aTEHBaeMoro
GyHKunefl sHauesmsi MOXHO 3afaTh SBHO, B nepBofi cTpoke qiynxixnu
B BHJe

LOGICAL FUNCTION (ams) ((bopmaabiue napamerpu)}
INTEGER FUNCTION (ums) ({(popmabune napaMeTpu)
REAL FUNCTION (ams) ({bopmasbhue napameTph))
COMPLEX FUNCTION (ums) ({(bopmanbHue napameTpuy)

MoxHo, 0HaKo, SBHO THD H He 3a1dBaTh, a nosibsoBarbes IJKLMN/Q-
BPABHIOM H OHCATh NPOCTO

FUNCTION (ums) ({bopmasbhne napaMeTpH))

B oramie or noamporpamm, ¢yurnun B QoprpaHe 0673aHH HMETb
napamerpH, HOTOMY- AaXe eCJH y QYHKUHH (Hénpuuep, y €CTex myct»)
HeT BH OJHOTO  aPTYMEHTa, .erO~HPHXORUTCH A06apisTs, [lan TaKoro
$uxTAUHOrO napaMeTpa peKoMeHAyeTcs HCHOJb30BaTh mMs NLP {or
cioB Nil. Parameter) *). o i

Mas Toro 4TOGH npH peannsauun OYHKUAR YKa3aTh e SHade-
HHe, B DQpTpPaHe BMECTO CJIOBa <«OTBET» nHmercs HMs (yHrUuu Ges
CKOGOK W apryMeHTOB, HampaAMep:

*) [ipyras, nerko sanoMmBawimascs pacumdpopka NLP — HeOTOSHANNLD
AeTalomAR napamerp, - S : bt .
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FUNCTION NUMPOL {A,N) luMcno noaogsutentHe

REAL A(N) 1, panptAreekTop Ril..N) s

IF(N.LT.1)CALL OTKAZ .. N2 1

NUMPOL =& 'y orBeT 1= @

DO 18 I=1,N 1o ukn ¥ I € 1N
IF(ACD) .GT. &) ', . ecru ALDE TO

@ NUMPOL=NUMPOL+1 !. « » OTBET %= OTBeT+l

19 CONTINUE . Ve KOHEW uHKAz
END 1 KDHER NPOrFAaMibE

Kouctantw, 3afars Koscranty B Poprpane Hembss. Buecro sToro
MOKHO 3a7aTh C MOMOIIBIO cheusaibHoro oneparopa DATA Ha‘laJlbl;lble
3HAUCHAS HEKOTOPHX OGBEKTOB H NOTOM 9TH OGHEKTH He MeHATh. Xia-

npHMep, onepaTop

DATA
e E/ 2.718281 /, Pl/ 3.141593 /
@, . A/ 1.1, 2.1, 3.1, 4.1

e, 1.2, 2.2, 3.2, 4.2

e, 1.3, 2.35 335 4.3 7

-

3ajaeT HadaJbHHE SHAYEHHS NPOCTHX NepeMeHHHX E, Pl u maccusa A.
3HauenHe MAaccHBa 3afdercsi «No croJbuam», T. € CHaYala MeHJeTCs
NepBHA HHAEKC, 3aTeM BTOPOA H T. A. \ }

Bpoa/eneon. Tloacucrema Buoja/BuBoga B Poprpane suasercs
BechMa OGillmpuofi, obiajaer Maccodi caMHX paanoo0pasHEX BOSMOX-
Hocrelt. Mu, OAHAKO, OTPAHHYAMCH SJHMIIb IIECThIO ONEPaTOPaMH, A0~
CTATOUHHIMH JJSl Tak HasHBaeMmoro Gecopmarrozo Bgonalnunona Ha
IHCK H H& TEPMHHAN: R :

CALL ASSIGN ({xauax),({ums aia))
READ ({xanax),*, END == (metka), ERR = (uerka)) {aro)
. WRITE ({xanax),*) (aro)
CALL CLOSE ({xanax))
TYPE #, (aro)
ACCEPT #, (aro) |
- Jl##t BBOAa/BhBORA B DCpTPane ecTh CHeUHalbHHE HCOOJIHHTENH —
rcana{}u, aafmer{oaaﬁﬂue ancaamn ot 1 po 99. Kamnui{xaua.’n HMeeT,
cpegH NpodAX, NpPeANHCAHHS «HauaTs PaGOTY»/«KOHIATH paéoA'r%»
(ASSIGN/CLOSE) 'H DpeANHCaHHs €NDOYECTb»/«3aNHCATL? (READ/
WRITE). [lps nataze paGoThl € KaHAaJoM yKASHBAETCA HMA ¢danna,
¢ Koropum OGyner BecTHCh pabora. Mg'xmy npennycaungyn «ga@'n‘b
paGo'i'y»/«xonﬁnTb paborys paspeluaioTCs nnﬁok'ro.n.br.(o _.n_pennuc.aunu
«NPOIECTb», JHGO TOABKO MPEANHCAHHSA «3aMHCATD.
B cucreme RSX1IM wa DBM CM-4 A Bbon.alggaggxa B danaa
wa XHCKe OGHMHO HCHOJbayloTcs kamaas 1—4, 8 ajR BBOAa/BHHOAA
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Ha vepmunan—oneparope TYPE (supecrsn) .m ACCEPT (BBecrn
IpaMepH HCNONBL3OBAHHA STHX onepaTopoB OyAyT NPHBEACHH HHIKe]

Ipumepn nepekoampoBKH nporpamm ma. ®oprpan., Haunem ¢ nayx
OpHMEPOB 33KOHYCHHHX OAHOCEKIHOHHHX NpPOTPaMM, KaXkKAaW H3 KO¥
TOPHX 4HTaer MHQopManmio W3 dalia, o6pabaTHBaer ee W sanHCHBaet
pesyJbraru paboru B Apyroi gai. -

3nauenne B TOYKe NPOH3BOZHON MHOTOYJICH, 33JaHHOTO N0 YOLId
BaION(HM CTENEHAM, HAX KOMMJACKCHHM NoJeM. ;

CX¥¥X BupoA pesyneTaTa M KOHEW FAEQTH C KaHalaMie
© : ‘
’ WRITE(2,%) *DP(Z) =,CDP ! K2.mmsectn <DP>
CALL CLOSE¢ 2 ) ! K2.KDHYMTE PaBOTY
CALL CLOSEC 1 ) ! Ki.KDHYWTE PaBOTY
END !KoHel nporpamMis

TloscuuM paGoTy onepatopos READ n WRITE na stoM mpHMepe.

npor BO forp
CPOFPANHA MPOMEBOAHAR HOrO4nEHA aAasmara no KaXIHA H3 STHX ONEPaTOPOB NPH KaXJOM BHIOJHEHHH 3WTaeT HAK

T YERBANUMM CTENEHSM HAA KOMAABKCHLEM nonem - i CTPOKE paBHO
Caano 21B gafine "MEXMAT.DAT" ~ koMnnekcHue tmcna[ 3anHCHBACT ORHY CTPOKY. Konu;ﬁ;cl;m:ue‘mcz-;e :a'r:;o- P pas!
c - iZy ANy ..., Al, AF (oaHo uMcno'B cTpake) YHCY DMepeMeHHHX B, oneparope. puMep,

CnonyunTe: IB galine "MEXMAT.RES"™ ucxDAHWE AaHHME U READ (1,+,END==11) CA

T lpeaynsrarT ~ 3HaveHMs npouasoaHoft P? (2),

Cuaen peanuzaymms NHTAETCH NPOYECTh OJHO KOMIJIEKCHOE THCIO B nepeMeH;*Ylo (:’)‘2;05;;:2
C BhYucauM P° (2) uHayKTHUBHO, no cxede IFopHepa B ¢aline ¢ AaHHHMH HENPOUHTAHHHX CTPOK yKe Hg'r, o mp

nepexox K omepaTopy ¢ metkoh 1l
B oneparope

WRITE (2,») "Toska Z =, CZ

IMPLICIT COMPLEX (C}  !Thin KOMAneKcHoe wwcng'
CALL ASSIGN(1,”MEXMAT.DAT’) !'Ki.HavaTe PasoTy,
‘CALL ASSIGN(Z2,*MEXMAT.RES?) 'KZ2.Havare paso'ry}
WRITE(2,%) ’BuuucaeHue * 'KZ.puspa Zaronoska’

nepen uMeneM mnepeMennoli CZ yKasaH TeKCT. AtoT ‘Tekcr Gyaer no-
8, *npovwzenaHoi HHOro4neHa no cxede PopHepa®

MeIIEH B Ha9ajJo OuepeiHOR cTPoKu afiia nepex SHAYEHHEM HEPEMEH-

: ' "R oL, TEAbHOCTH
gm YHclo JIOKAJBHHX MAKCHMYMOB UHCIIOBOR DOCJEn0Ba
' BBOA/BUBDR TOMKM Z 3
¢ ' % MAKCHMYMOB HMCAOROR
Crporparta HHCAG JQKANEHELS
READ (1,%) Cz IKi.npoyscTe<BMXE Z > S OCNSACEATRARHOCTH
HRITE(z’ae) *Touka Z =*,CZ 1K2,BuBecTit <px3 Z> C . Dpe., MCAEADEATRLHOCT
’ e ’ CaaHo : 1B gafine "MEXMAT. _
c MHD! C {yicen (DAHD 4MEA0 B CTEOKE) )
g meoalmumox KoseeameTon rotmeuamp'; Crnanyunree 1B gafine YMEXMAT.RES" HOMOAHWE  AAHHWE 31
c FHiEne Pri: {PEIYALTAT =~ MHEAQ  ADKAARHLX MAKCHHYHOB
c

1 {FReHEHT HaZLRASTSS  0KENLHHM  HaKCHMy s
tHOH, €RnKM ¥y HErg HET cOCRAd, BRALUSTD
fysM oH cam)d .

WRITE(2,%)? KDageWuMEHTE MHOrOYAEHA B nopHAake”

8," ysuBaHM2 crenexelis® ' '

CDP = CMPLX( 0.0, 0.0 ) ! DP 2= 0.0 + F.0%i

CP = CMPLX( ¢.00, 2.8 ) P :=0.0 + g.0xi

1 . CONTINUE wKkn v & € K1

READ (1,%,END=11) CA « BHNOAHATHL

WRITE(2,%) CA o KZ.,misecTu <A>
COP = CDPXCZ + CP o DP = DPYZ + P

soaon

CrARH PEANMIALIMHET ELISHCANM HYHKLHIO HHAYK‘:HBH_DS(

F = { ¢ nacaeaHil anetedTy necheAHik GNeHeHT
o sBARETCH AOKAaALHRIM HAKCHMYMOMY

Fix) = ¢ 1, 32 aa ) IF onpeaensHO TOALKO Ha o

ST W 1B s 4B s W 4w
B Nnnn

7y TP Xz A .mc:n‘ mPa A IMFLICIT LOGICAL (@) frin Aa/reT
G0TO 1 Ko Pa1c
11 coNtive wKna
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WRITE(2,%) °*BuuuchaeHme uMcna anKansHERE T

c
e
c
NMAXS = @
c
READ( 1, ¥, END=21 ) X
NMAXS = 1
XLAST = X

BLAST = . TRUE.
1 CONTINUE
READ  (1,%,END=11) X

* MAKCHHYHDB® |

19(a) 2= 0
lecnt o He nycTa To

o Flx) 2= (1,%gna)
1

e KA ¥ X € K}

o » BHADAHATE

o, CIIPABOYHHE CBEAEHUS. NPUMEPHI NpOrPAMM 349

BuwuncaeHHe c1eAd MaTpHubL, )

FUNCTION TRACE (A,N,NMAX) !caea <ex:iA,N>:uncnc
REAL A {NMAX,NMAX) t.,qaH0: A 3 R{l..N 1.0}
IF(N.LT.1)CALL DTKAZ !. . N 21

TRACE = 4.9 1. OTBET.YETAHOBUTL B O
IF(1.GT.N) GOTO 11 ! ubka ¥ I € 1..N
DO 14 I=1,N 1, +BUADIHATE
TRACE=TRACE+A(I,I) s » DTBET::D:fBEﬂA(I,I)
13  CONTINUE T 1. KoHEw
11 CONTINUE 1. HHKARA
END I koHer npoOrpanMis

BuuHcienne Kopns nenpephiBnoft ¢ynkunu F na oTpeske H3oaAsuHH
XOPHA METOROM AEIEHHS NONoJiaM.

WRITE (2,% X e« K2.pHBECTH XD |
IF(( GLAST. AND. XLAST. EG. X) » OR.

e {.NOT.QLAST. AND. XLAST.LE. X)) NMAXS=NMAXS+L: ;

FUNCTION RODT(F,X,Y) !wopeHe <F> Ha <X,Y>
IF(F(X) XE(Y) LGE.O. 0 Y.paHns FX)XF(Y)I<@.0

© CALL OTKAZ !a=———
GLAST = (XLAST.LE.X) EA =% ) t. A= X
XLAST = X fe w B=Y 1. Bi=Y
G010 1 e KOHEU 14  CONTINUE . uMKA noKa B-A>.991
i1 CONTINUE . s uHKna IF (B-A.LE.2.801)G0TO 11 ! BuNOAHATH
021 CONTINUE !KoHey ecan T = (A+B) /2.8 ¢ T = (A+B}/2.8
: , IF(F(AXFIT) LE.B.ZIB2T ! aennenscansans
WRITE(2,%) *u4lcnD pokaneHeX Makcumymos = 7, 1 IF(FIXF(T) LE.G.BA=T 1 caurvansannase
c L NMAXS, GOTO 18 1, KoHew
SR , 11 CONTINUE 'e uukna
CALL  CLOSE( 2 ! K2.xkoHuuTe pasoTty ROOT = (A+B) /2.9 . oreer = (A+B)/2.0
cALL, CLOSES 1 ) ! Kl.koHukTe pasoty END ' | KOHEL NPOrPanMb

END !xoHeu nporpamMme

®parmentn nporpamm na ®oprpane. Huxe npupefienn dparMenta
nporpamy :Ha QOpTpate—peaNHsaUHH OTACIbHHX neanporpaMM H gyHk-
nud. HekoTopHe npaAMepH ACHOAL3OBAHHS STHX NOANPOTrpaMM H HyHKLHil

Bwuncrenne uurerpana QYMKRHW Ha OTPe3Ke METOAOM Tpaneuuti,

FUNCTION TRA{F,A,B,N)!uHTErpan $yHeUm <Bx:F>

[ o4 1. HAa oTpe3ke {BX:A,B>
GYAyT npHBeAeHH HHXe, HpH ONHCAHHE MeXaHH3Ma Nepelladn HapaMeTpos. C 1. € uucaoM TPRanaumi N>
Cymmuposanne siementos macchsa. o IF(N.LT.1)CALL OTKAZ !.maMos N 2 1
SUBROUTINE SUM(A,N,S) ! Bxs c , . tamsm o
REAL A(N) ’ ‘,S)gci:::.;::E:;:;B:T;.s?m \ DX = {B-A)Y/N e meawTta X = (B-A)/N
IF (N.LT.G}CALL DTKAZ !. NZB " ? = :fﬂ?li‘-ﬂ 3--—‘)=(Y“"a j:;zm”?-ﬂ
8 = 0.0 !. B.yETaHosuTe B @ = .ot =a
IF(1.GT.N) GOTD 13 Y. uMkn V I € 1..N DO 18 I=1,N 1. kA V 1 € 1..N
= : X = X+DX 1. o BHADAHATE
20 10 I=1,N f. o BHNDAHATH ERE N : :
S =8+ AlD ' e 8a1=8+ A(D § = BWF(0) Pee een
13 CONTINUE 'e KoHenw 19 CONTINUE o e KoHeL leKﬂQ.
11 CONTINUE ' uMKAa ' TRA=( S-F(B)/2.9 nmx;. ovseT : -
. END - ’ e g“mu ﬂPDI"PaMMH END ; R L s KoHRW PP l"Pal"lIlH: .

1
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)

YHc/lo MUAHMAJBHEIX 9JEMEHTON YHCAOBOTO BCKTODA. -

FUNCTION NMINS(A,N) ’-m:no MUHHMMYHOB Bt A, N>

REAL A(N) tonann: AsbekTop R{1..N) g
IF(N.LT.1JCALL OTKAZ ' ____N 2 1
NMING = 1 e 4MCAQ MHHAMYMORE 2= 1
AMIN = A{L) e MHHHMYM 3= A(1)-
IF( 2.6T.N ¥} GOTO 11 !'s wkn ¥V I € 2.8
DO 15 I=2,N 1« » BUIDAHHATHL
C } .
IFC ALI) LEQ.AMIN ) NMINS=NMINS+1
IFC ACIYLLT.AMIN 3 NMINS=1
IF( AT LTAMIN > AMIN =A(I)
c
18 CONTINUE 1. KDHELR
11 CONTINUE - Ve uukna

END ' !{KoHet nporparil

Bouncnenne SIN(X) ¢ 3apammoft TouHoCTHIO. Byxem BHUHOIATH
8in(x) ¢ sagansoft rounocreio EPS kak uactHumylo cymmy paza

21
= = (=
S Za‘, rae  a; = (—1) G 25| <EPS.
Unenn psfa a OyAeM BHYACAATL PEKypPPeHTHO Mo thopMyaam

x3?

LT AT =y el—1)"

FUNCTION SINEPS(X,E) fcumye or <exsXd
[ L] c TavHoeTew <pxtEY
I =1 H
A "‘ X ¢ vse
g =X L
CONTINUE ©tuukna .
IF(ABS(A)YLT.EYGOTO 11!, noka ABILA) = E
€ !+ BLHNCAHATL
I=XI<+1
A = ~AXXNKZ 7 ((2RI-2IHR(2KI~1})
S=8+r
GoTo 1 ! KoHey
11 - CONTINE fupkna
SINEFS = & OTEHT ¢ §

]
END . { KaHey nporpame

. 91. CTIPABOYHHIE: CBE/IEHHA. NMPHMEPH TPOTPAMM a1

[Ipoussenemmie aByX MATPHU.

SUBROUTINE MATMULC A,B,C,N,K,M 3
REAL AIN,K), B(K,M)}, GIN,M)
IF(1.6T.N .OR. 1.6T.K .,OR. 1.GT.M) CALL OTKAZ
DO 16 IN=1,N
DO 26 IM=1,M
CUIN,IM) = B.8
DO 36 IK=1,K
COIN,IM) = COIN, TM) + ACIN, TK)XB(IK, IM)

30 CONTINUE

23 CONTINUE
13 CONTINUE »
END ’

Muaexc makcumaaLyoro Meuem'a BEKTODA.

FUNCTION INDMAX(A,MN) !HHaskc MakCHMyHa <A,N>‘

REAL A(N) . aanHozAreektTor R{l.,.N),
IF{1.6T.NYCALL OTK&Z '.____ N 2 1
INDMAX = 1 1. preETz=1

Do 19 I=1,N 1, uvkn ¥ I £ 1..N
IF(A(I) GT.ACINDMAX) ) !, . ecnn AL} >AloTeeT)
a8 ) INDMHX"‘I!- s » TO DOTEE '=I

c '. « KOoHEWL BCAM

13 CONTINUE 1. KOHEeYy uuKna
END - !koHer nporgpariMel

¥nopsaoueHne 3JAEMEHTOB BEKYOPA NO BO3PACTaHHIO.

SUBROUTINE SO0RT (AN} !ynopsacuewme BEKTOPA
REAL. A(N) t.pano: Az eekTOp R{1..N),
IF{1.GT.N)CALL DTKAZ !.~—~ "N 2 1

£ nonyqdTes SABMeHTH B BEKTOpe A nepecTapneHu Taky
:c HTa A1) £B(21%. .  ZANY
© _ .
DO 18 -I=Ngl,~1 ‘e UuKA VIEL..N pesepg
C
C uHB? A(k‘)’A(ZH!) YKLI u A(I+1)<A(I+¢)<..._Q(N)
:
d = INDMAX(A,I)  * 1. . J:i=HHABKC Makg:uny_n‘a
X = AlI) . le » B BWpeike A(l..I)
ALlI) = AWD ( Yo oOBMEHATEL LI-Wi% i1, J—1it
ALY = X - R ‘e »  oneMeHTUH BEKTOPA A
ig  CONTINUE - . 'a KDHEU UMKna )
END_ . o .. . lxedey nporpamms . -
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Hexoropule Bonpocel ycrpoictsa <Poprpau-MammHbl, ¢op1paa-ug-'
rmnua—}’uuaepcanb;mﬂ BumosguTens nporpaMM Ha Qoprpane — pe- §
aJbHO npepcTaBaser cobofi IBM ¢ coorBercrByiomEM nporpaumuum
ofecnedeHneM (KOMOHIATOPOM € #3WKa Doprpan, peAakTopoM cBsised, §
8arpysunkoM H Ap.). Pa6ora QoprpaH-MalHHLI COCTOMT H3 ABYX 5Ta- 4
NOB: NOATOTOBKH MNpOTPaMMH M €€ umNonuenuss. B mpomecce moaro- 3
TOBKH TIPOUIBOAMTCS KOMIHJSNHA TEKCTa DPOTPaMMH C A3HKa  Dop-
TPaH B Koan DBM, peZakTHpoBamue cBsisell W pa3MellleHMe B NaMATH
9BM noayuennoli nporpammn B KojaX. Ha srane pumnoanesus mony- ,
UeHHas MNpOrpaMMa BHNOMHSETCH .ApoleccopoM DBM Tak Xe, Kak B

JmoGas Apyras NporpaMma B Kofax.

3hech BaXKHO OTMETHTR® ABE OcOGeHHoCTH PaGoTH QopTpaH-Ma-

WHHH. Bo-nepsuX, KaXAas cexkuds nporpaMmm Ha Poprpane Komnu-

JIHPYeTCs1 B KOAH HE3QGUCUMO OT OCTAAbHBIX CeKyuidl (3To CBOWCTBO
OPHHATO HAaSHBaTh pasdesvrod xKomnuasyued). Jpyrumu ciosamu, Qop- i,
TPaH-MalllAHa HEe NPOH3BOAHT HWKAKHX HPOBEPOK COOTBETCTBHA MEXAY 3
ONHCAaHHEM NOANPOrPaMMH WAH (YHKUHM H ee HcnoabsoBaumeM, Hmxe 3

MBH NOAPOGHO OCTAHOBHMCH Ha aq)qJem‘ax, K KOTODHM NPHBOAHT TaKofl
- HOAXOA.

Bo-BTopHX, Nocfte noAroTOBKH ocTaloTcs ajpeca nmaMsarH OBM u
COACPIKHMOE NaMATH N0 3TUM ajgpecaM (KoMGuuaumunm O6ut). ITonyuen-

Hag §pporpaMMa B KoaaX, KaK NpaBHJO, He COAEpPRKHT HHKakof HHpop- -3

MauuM, HaOpHMEp, 0 THNaX OGBHEKTOB, PACMONONKEHHHX B TeX HJH HHHX
MecTax naMmsaty OBM, mau gaxe o TOM, UTO PachoOJOKEHO B JAZHHOM
MecTe NaMATH — OGbEeKT HAM KOMAHLH, COOTBETCTBYIOUIHE xaxouy TO
oneparopy Poprpana.

Pacnonoxenne o6bexrop w namarH, Kaxaumid o6bexrt ®oprpan-
~NporpaMMbl 3aHEMAaeT HECKOAbKO Gafit ¢ nocAefioBaTe]bHHMH ajxpecaMu,
B pasnnx ®opTpaH-MammuHax o6BHEKT OAHOTD H TOMO e “THHZ MOXKET
8aHHMaTb pasHoe udcio Gadr, O6muaHo LOGICAL sannmaer 1, 2 wim
4 Gafira, INTEGER —2 nan 4, REAL —4 Gafira, a COMPLEX xpa-
HUTCA Kak mnapa 3HadeHuA THna REAL — BemecTsennas, a nortoum
MHuMas uacrd. Y Hac 8 LOGICAL, m INTEGER sauuMaior no
2 Gafra.

- OnsoMepHHA MaccHB H3 TPEX 9JEMEHTOB pacnonaraercs B MOpAIKe
X(1), X(2), X(3). ldaa MHOTOMEPHHX MAaCCHBOB BHIOJHEHO npaBuiIo;
OepBH AHJEKC MeHAdTCH nepBHM, BTOPoA — BTOpHM K T. A. Tak, mar-
pHua 3 2 pacnonaraercs B nopanke X(1,1), X(2,1), X(3, l), X(1,2),
X(2,2), X(3,2).- .

CnoBa epacnosoxcenue o6vexTos» Ha caMOM Aefe OSHAYAIOT mpPo-
CTO, 94TO KAMAOMy OOBEKTY COOTBEICTBYET HEKOTOPHA afpec maMsTH,
a8 Bce qeficTBH C OOBEKTAMH BLIPAKAIOTCH W TEPMHHAX anpecds H
COAEPKUMOro -HAMATH N0 STuM afpecaM. Pacrosoxennem o6bexTos s
DaMATH (T, e. conocTableHHem OGLEKTAM aZpecoB MAMATH) MONKHO

b
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#BHO YNPaBRATH ¢ HOMOMBIO CHeUUadbHHX oneparopoB Poprpaua
EQUIVALENCE n COMMON.

Oneparop COMMON. lMena nepemennnx B PopTpaHe JIOKaJH30+
BaHB BHYTDH CeKIHH: ORHO H TO e HMS, HampHMep A, B OflHOM ceks
OUE OgHAadaer OAHY NepeMeHHylo, a B APYrofi — Apyryio. Moxwo, oa-
HaKO, B OTOXKAECTBHTb MNepPeMeHHHe pPa3HHX CEKIMH, SBHO YKa3as, 8
KaKOM MeCTe OaMATH HYXHO DAcHOJOKHTh OTOXKIAECTBJAsEMHe o6bex-
TH. DT0 yKasamue 3ajaercs ¢ noumombio onepatopa COMMON (o6-
muh): -

COMMON /[ (ams COMMON-670Ka) / lo6beKTH!

e (uMeHa 06BEKTOB) r ...
e, {HMeHa O6DHeKTOB) ...
. @, s ! ...

ViMena o6beKToB nepeuHCASIOTCA Hepes 3aNATyo, AN MAacCHBOB
yKasHBaeTCs pPa3sMEpPHOCTb N0 KaXAoMy uHaexkcy. PaamepHocrh Mac-
cMBa JO/MKHA OHTb yKasaHa TOJNbKO. OfHH pa3 — JuG0 B onepaTope
COMMON, Jan60 Dpu SBHOM ONHGAHHH THNA. PEKOMEHAYeTCHA YKashs
BaTbh pasMepHocth B onepatope COMMON, a Tun BooGuie He ONHCHI+
BaTh (moabsoBathcsi IJKLMN/Q-npaBuiom).

OtoxpaecTBrenHe 0GHEKTOB NPOHCXOAMT 3a CHYET CONOCTaBJAEHHS HM
ORHOTO H TOTO XK€ afpeca NaMsATH:

1) raxaomy COMMON-610Ky, Hanpumep Gaoky XXCOM, oop-
TpaH-MalUWHA CTaBHT B COOTBETCTBHe ajpec B NaMATH, T. €. €cIH B
pasHHX ceKHHAX Hcnodb3oBaHH COMMON-GAOKH ¢ OZHHM H TEM Xe
HMeHeM, TO HM GyJAeT COOTBETCTBOBATh OOUH u TOT e adpec namaru;

2) o6bekTt COMMON-60Ka ¢ RaHHHIM HMEHEM, ONHCAHHHE B
JAAHHORA CEKLHH, PACNONaralTCs B NaMATH, HauHHasA ¢ aapeca COMMON-
610Ka, NOCNeAOBaTeJbHO, B NOPAAKE HX ONHCaHHA B oneparope
COMMON, ‘

Hycts, HanpuMep, H B CEKHHH 1, B B cekuHH 2 ecTbh onepaTop

COMMON /XXCOM/ XM, X(3), DX(3), DDX(3)

~

Toraa. mepemennas XM cekunn 1 m nepemennas XM cexkuum 2 GyayT
pacnontoXeHH B OAHOM H TOM e mecre maMsTH DoprpaH-Mamuue —
B mepehx 4 Gaiirax COMMON-6roka XXCOM. Maccnp X cexumn L
w MaccuB X ceKuMH 2 OyAyr 3aHHMaTh chaemyiomue 12 Gafiros
COMMON-610ka XXCOM & T. A Takum oGpasoM, nepeMennne XM,
X, DX u DDX oxraxyrcs ob6muMu Aasi cekumd 1 m cekumn 2. [loa-
uepKHeM, 9TO OTOXIECTBJEHHe NEDEMEHHHX BHI3BAHO HE COHNajeHHeM
HX uMeH, a cosnadenuem adpecos. Eciu, nanpumep, B cexkuun 3 Ha-
HHCATh .

COMMON /XXCOM/ X(3), DX(3), DDX(3), XM

.12 A. [, Kywmnupenko, T, B, JieGenen
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ro nepemensas XM cexumn 3 Gymer pacnoJioxkena ¢ 37 no 40 Gafitw 3‘
COMMON-610ka XXCOM ¥, Takum 06pasom, oToxzAectsaTcs He ¢ XM 4
cekuu 1 u 2, a ¢ saementom DDX(3) maccusa DDX cexumit 1 n 2. §

Ewe onun npumep. ITycts B cekuun 1 ecTh omepaTop
COMMON /XXCOM! (9, J,K
a B CEKNHH 2 — omepaTtop

COMMON /XXCOM/ (2), J,K. GAMMA

Toraa B namath QOPTPaH-MamMHAHK STH OGBEKTH OYAYT pacnoao- 3

XKeHH cyieRylomuy o6pasoM (s osHauaer Gaftr mamarth):

<«nayano COMMON-6xoxa XXCOM
TaMATh: e s [ tlc -I- -Ioc.. « /
ceKitas 1: 1Y) 12 J K
CeKIHE 2: I¢L | H@ 3 K GAMMA

Onepatop EQUIVALENCE. Oneparop COMMON mnosBossier o10s ;
XecTBHTh OGBEKTH pasHHX ceknuf. JInms oroxpmecrsiaenHss OGBEKTOB )
BHYTPH OAHOA CeKuHE (T. €. CONOCTaBJEHHS HM OZHOTO H TOrO MKe )

ajzipeca naMsaTH) ucnoabsyercs oneparop EQUIVALENCE:

EQUIVALENCE
e ({ams1 oGmbexra), {HMs ob6nexta))
a, _ ({ama obwexra), (MuMn 06DbEKTa))
e, ees

B xavecrde HMCHH OGBEKTa B STOM ONepaTOpe MOXET GHTh yKa-
8aH W SJeMeHT MacchBa. UToOHW NOHSTh, KaKHe OTOKEECTBACHHS HpH
STOM NPOH3OAAYT, HYXKHO NOMHHTb, KaK DACNoJIaraloTcs sJeMeHTH Mac-
cABoB B namarH. FlycTh, HanmpaMep, B HEKOTOPOD CeKUMM 32KaHH Mace
CHBH

REAL COORD(3), A(3,3), Al1(3), A2(3), A3(3), B(9)

Torga onepatop

~ EQUIVALENCE
B o (COORDL1), X}, (COORD(2),Y), (COORDCS),Z)

oromnecTsaT obmext X ¢ nepsEmM sneMentou Macensa COORD, Y —co
BTOPHM, a Z—e¢ TpersnM. flocse TaROTO OTOXNECTBIACHHS BMECTO
COORD(!)_ MoXHo manncare X, BMecTo CdORD(2)‘,—-Y u np, Hpy-

¢i. CTIPABOYHNE CBENEHMS. NPHMEPH MPOTPAMM 358
TEMH - CIOBAMH, onepaTop\EQUIVALENCB MOXKHO chonbsoaa'}b ans
KOARPOBaHuA otosuawennfi, Oneparop- -

EQUIVALENCE (A(1,1),A1(1)), S
a (AL1,2),A2(1)), CALL,3),A5(1))

nospoasier obpamarbesi K croabuaM MaTpuue A mo umeHam Al, A2
u A3. _

JloBOMBHEO PacHPOCTPAHSHHHA TPIOK — HAJOKEHH8 OLHOMEPHOTO
MacCHBa. Ha XBYMEDHHH H paGoTa © OAHOMEDHHM MaCCHBOM BMECTO
fAsyMepHoro. Hanpumep, oneparop

EQUIVALENCE (A(1,1), B(1))

oToXjecTsisAeT 9 snemeHTOB Maccuea B ¢ 9 sgeMeHTamMH MaccHBa A:
ALty ¢ B(1), A(2,1) e B(2), A(3,1) ¢ B(3), A(1,2) ¢ B{4),
A(2,2) ¢ B(5), A(3,2) ¢ B(6), A(L,3) ¢ B(7), A(2,3) ¢ B(8),
A(3,3) ¢ B(9), Tlocne sToro cAenarh BCe SJAEMEHTH MaTPHHH A Hys
NICBHIMH | MOXXHO, HampHMEp, ¢ NOMOUIbI CJAeAyiINero ¢parmMeHra npos
rpaMMBEL ’

DO 12 1=1,9
B(I) = 3.8 -
19 CONTINUE

Mexann3m nepesaun napaMeTpoB. [IpH BH30Bax noanporpamMu &
byHKUHA dopMajbHHeE AapaMmerph o6pabaTHBAIOTCA TaK, KaK ecaH Onf
OHM GBUIM PACHOJIOKEHH, HAUHHAS C TOTO e ajpeca, 9T0 H COOTBET-
crBylomHe Qaxruueckue papaMerpsi. Muase rosops, npw BH3oBax
NPOHCXOJMT mepegaua adpeca (GakTHYECKOro napaMerpa, a He ero 3Ha-
yennd, Takoli MeXaHH3M MepefatH OAPAaMETPOB HA3HBaeTcss Oepeaved
fn0 cevLake. .

Hn umepesnabaeMuil ajpec (aKTHIECKOTO NAPaMETPa, HH CONEPMH-
MOE NaMATH 00 PTOMY ajpecy He COXepKaT HHMKaKoli HHbepMauuH of
HMeHH, THIIé WJH JaXe pasMepax 3aHumaeMoil (PAKTHYECKHM HapameT-
pou mamsaTH. [Ipy BHNOAHEHAH BH3BAHHOA HOANPOrPaMMH IPeANOJAs
raercd, 4To OHA nepepan agpec o0bekTa HyaKHoOro THOAa. Hukakux npo-
BEPOK COOTBETCTBHSI DApaMeTPOB HH HA 3TaNe HOATOTOBEKH, HH HAa 3Tale
BHIOJHEHAs! nporpaMMu POopTpai-MauiHHa, KaK npaBHiO, HE OPOBOJIHT.
IlpuBegeM HECKONBKO NPHMEPOB BH30BOB DEANH3OBAHHMX BHULE NOM<
nporpamm SUM n TRACE (va6a, 21.1), #LIOCTPEPYIQUINX. STO HB.AR=
Hge, NpeANoasTad, 9To B Haulaae CeKUHM, T'le CTOST 9TH BH30BL, 0Tk
CleyIOlHe ONHCAHHN:

REAL . A(5), B(), E{4,2)
. COMPLEX £(2) o
COMMON  /COM/Z E, X Y(3),; Z, N{4)

12¢
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la6auna j21.1

Bhiaos ' PéesyabTaT BHNOJHEHHSA BH30BA

CALL SUM(A, 5, 8)
CALL SUM (B, 9, S)

' CALL SUM (B, 8, B(@9)
CALL SUM(E, & S)
CALL SUM(B, 5, S)
CALL SUM (B (7), 3. S)
CALL SUM(C, 2,9)
CALL SUM(X, 4. S)

S==cyMMa BceX 5JIeMeHTOB A \
S=cyMMa Bcex SjJemeHTOB B

B (9)=cyMMa nepBruX 8 snaemMeHTOB B
S==cymMMa BCeX sJeMenToB E
S==cyMMa mHepBHX-5 3/eMenToB B
S==cyMMa nocjeAHux 3 siementos B
S=Re (C (1)) +Im (C (1))
S=X4+YD+Y@A+YE

CALL SUM (Y (0), 5, S) S=X+Y()+Y@ +Y@R)+2Z
T=TRACE (E, 3, 3) T=E(LD)+E(L)+X

T=TRACE (B, 3, 3) T=B (1) +B (5)+ B (9)

"T=TRACE (X, 2, 2) T=X+Y(3

UnTaTelh MOXKET NPOKOHTPOJHPOBATH cEOs, NMONBITABLIHCh HOHATD,
9T0 NOJYSYHTCA B PesyJ]bTaTe BHINOJHEHHS oneparopa

CALL SUM(A, 5, A(3))
Cnenylomufi npumep Gojee cioxeH. [Ipu BHIOJHEHHH BEISOBa
CALL SUM(N, 2, 1.7)

comepxuMoe 8 GaiiT. maccusa N Oyner npoHHTEPNPETHPOBAHO KaK aBa
BewieCTBEHHBIX qucia. CyMma STHX gucen GyneT QOMEWEHa B TO MECTO
namsTH, rfie paHbllie pacnoaarajnoch gucio 1.7.

Yacto BerTpevawuecs owHOKH. OfMH H3 CaMHX Cepbe3HHIX HENO-
CTAaTKOB GOMBIIHHCTBA CyHieCTBYOmHX QOPTPaH-MAIHH — CKYNOCTh Ha
orkasH. Hapymenne Ttpe6osaHHii f3HKa 0OpM HaNHCAHHA NPOrpaMMu
4acTo He NPHBOAHT K HEMeJJEHHOMY OTKa3y — NPH3HAKH HeENpaBUJbHOH
paGOTH NPOSBJSIOTCA BAAJH OT DPHUMHH OWHOKH, MuGO OWHOKAa MOXeT
OKasaTbcs Boofuie He oGHapyxeHHoH, HauGoJee uacro BeTpesawouiuecs
H . OpacHHe OIIMGKH — 9TO HEeCOOTBETCTBHE ([apaMETPOB H BHXOA HH-
Aekca 3a rpaHuun MaccuBa, OOGHUHO 3TH OWMGKH TNPHBOAAT K He-
npefckasyeMHM NOCHEACTBHAM H HCKaTh HX pEKOMEHAyeTcsd, 4HTad
TEKCTH OporpaMM nogaibiie or DBM. )

[pu wuecoorBercTBHH (OopMaNbHEX H (AKTHYIECKHX INapaMeTpoB
OMAGKH MOryT BO3HAKATh caMble HEOMHAAHHHE H NapajoKcaJbHHE,
Hanpumep, ecam nognporpaMMa S(X) HMeeT BemecTBEHHHH Hmapas
merp X, TO BH30B .

CALL S(3) smecro CALL §(3.0)

_npuBeier K omubKe, TaK Kak. B noanporpaMmy S OyAer nepexan
%apec A menoro uncia 3 (3aHHMAIOIEro OAHO CJOBO NaMATH), a MOPH

21. CIIPABOYHHE CBEJEHHSA. MMPHMEPH TIPOTPAMM 35?7

BHNOJIHEHHH NOANPOTPaMMH S° OYyZeT B3HTO COAepXKHMOE ABYX C/O8
no agpecy A ¥ NPOHHTEPNPETHPOBAHO KaK KaKoe-To AeACTBUTE/NbHOS
4HCO, 3aMeTHM, 9T0, OTKasa B MOMEHT BH30Ba S He NpoH3ofjer —e
noanporpaMMa S 6yder 8bINOANATHCA C KRKUM-TO, HEu3gecTHo Kaxum, X.
IposBHTECH 5Ta OWHOGKAa MOMeT CYIeCTBEHHO NO3XKe, KOTAa YCTaHO-
BHTb NPHYHHH ee BO3HHKHOBeHHs OyjeT ouYeHb TpyAHo. Bojee Toro,
eclM nporpaMMa BHAACT MPaBAONOAOGHHE pesyAbTATH HAM ecaH Opa
KOHKPeTHHX HCXOAHHX ZRaHHHX onepatop CALL S(3) -BunoanaTbcs
He 6yZeT, TO OMHOGKa BOOGUE MQXKET OCTaTbcsi HEOOHapykenHoH. Ta-
Kas HeoOHapyXKeHHasd OIHOKa —— 3T0 cBoero pofia «b6oM6a 3aMelseH-
HOro AeHCTBHS® — NpOrpaMMa, A0Jroe BpEMs CUHTABHIASICA NPaBHJbHOM,
BADYT B KaKuX-TO CHTYalHSX HauMHaeT BeCTH Ce6s COBEPHICHHO He-
npefcKasyeMo, A B pesyabTaTe B3PHBAeTcs YNpaBJseMHi STOA npo-
rpaMMofi KOCMHYECKHHA KopabJab, CTABHTCH HEBEDHHH AHarHO3 GOJBLHOMY
AT.O \ '

Kaaccuueckum npHMepoM OWIHOGOK, CBSI3aHHHX € HECOOTBETCTBHEM,
napaMerpoB, SIBAAETCA MOpYa Yucjaa: NYCTb €CTh NOANporpamMma

SUBROUTINE S(X) !noanporpaMma 3anHcHBaer YHCJO
X=0.0 - 10.0 no axpecy, nepeaaHHOMY H3
END |BH3pBaowieli NPOrpaMMu - .

TlocaenoBaTeNbHOCTD onepa’ropos

CALL S(1.7) .
R=17

O6HIUHO - OPHBOAHT K TOMY, 9T0 06beKT R craHoBHTci paBHHM 0.0: BHa-
uaje B NoAnporpaMMy S mepepaercs aapec uncaa 1.7, mogmporpamma S
3aMeHsieT CofepXKuMoe NaMsaTH No 3ToMy ajapecy Ha 0.0, npH BHNOA-
HEHHH CTPOKHE R == 1.7 oGbekTy R mpHCBaHBaeTCsi COASPKHMOE TOro'
MecTa NaMsaTH, B KOTOpoM XpaHujock dHCao 1.7. Ho remepr B stom
Mecre yxke Haxognrcs 0.0 *)! .

. Jlpyras pacmpocTpaHeHHas OIIMOKa — BHXOJ HHIEKCa 3a TpaHHIH
MaccuBa. Ecsin, HanpaMmep, MaccHB L onHcaH omepatopomM

COMMON /XXCOM/ K(2), L(2), W

1o Qoprpan-MalMHa NpH BHXOAe HHAGKOR 32 TpaHH;H MaccHBa L
SKCTPANoOAHPYeT ero ceAyolHM o6pasom: '

<«nauano COMMON-6xoka XXCOM
HaMATH: . * L LI LI LI ¢¢Itc
CcoflepKEMOE: K (1) K@ L) L @) w
SKCTPANOJIAHS: L(-2)|] L(~1)] L(0) L (D L (@) L@ l L4

*) Kak ckasaxn Kosema TIpyTKoB, «ecnE Ha KJNeTKe @JIOEa upovTedlh
Eannucs <BYVIBOJI», —He Bepb [/133aM CRORM»{
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Takus 00pasoM, BXOR HHACKCA 38 FDAMREL MOMET DPHBECTSE-

K PaspylleWni0 B DSMATH QIPYFHX oOLEKTOB N KAM@ KOM&KA BpO-
FpaMMEL. .

SARAYH W YIPAXKHEHNS

B ympamuennsx 1—10 ¢ HOMOMPBIO OAHOCEKUMOHHHX OPOTPaMM HO
ofipasny nporpaMMH BHISHCJICHHS NDOM3BOAHON MHOTOUAEHA HaJ KOM-
OJIEKCHHM NodeM {ACXoAuble N3HHHE M pesyabTaT — B Qafnax “.DAT”
u “RES”) ampeneaute

1. Makcumym us uncen A, B, C.

2. CkoobKO MaKCHMalbHHX CPeAM 4HCEN A, B, C.

3. CkonpKo passbix cpegu uncen A, B, C.

4. CKoJbKO KOPHel y ypaBHeHHs ax? -+ bx 4 ¢ == 0.

5. CKOJIbKO HeNHX TOYeK YAOBJETBOpSET yc.uoamo ax?+-bx +c>
>0.

6. B CKOJBKHX TOYKAX OKPYXHOCTb X?-- y2 =T mepecekaer o'rpe-
80K (X == &, Ymin < ¥ < Ymax).

7. Unreppan  oTpHuatenbHOCTH  QyHKIMH @ (X) = max(a — x,
b—2x, x+c¢). )

8. IlepeceKaloTes Jin ABe OKPYKHOCTH HA OJOCKOCTH,

B sagauax 9—11 craHfapTHHM NPAMOYTOJNBHHKOM HA IJIOCKOCTH
Ha3HBACTCH MHOXKECTBO TOYeK (X, Y) TaKHX, YTO Xmin < X < Xmax,
Ymin < Y =5 Ymax-

9. Ilnowann/nepuMerp nepecedeHns/OGbeAUHEHUS! ABYX CTaHAApPT-
HEIX TIPSIMOYTOMBHHKOB Ha IVIOCKOCTH.

10 Pdsnoets ABYX paBHHX CPaHAAPTHRX KBaZpaToB B BHAE 006b-
" emumenns CTaHXAPTHHIX NPEMOYTOABHHKOB.

11*. Moaym paskocrd miomanef ¢mryp, uma Koropee npamas
§y = ax - b xeanr cranpapTHMR NPAMOYFONBHEK,

B ynpaxuennsx 1223 TpeGyercs BHUHCIHTH SHaueHHe HEKOTOPOH
¢ynEOEN HE DPOCTPAHCTBE YMCIOBHX NOCACROBATENLROCTeH, DeMeHTH
NocefoBaTeJbHOCTR JAexar B dafne “DAT” no opueMy amcay B
CTpoKe.

12. Yncqo 57eMEHTOB NOCJIEAOBATENbHOCTH,

13. IMocnepunit snemenr,

14. Ecrp NOJOXKHTENbHEE SAE€MEHTH,

15. Bee 3/1eMEHTH HOJIOXKHTERBHHL.

16. Hucao HONOKHTEILHHX SJIEMEHTOB,

17, MakchMaabHbk B MEHAMAJLHBIA SACMEHT,

18. HoMep neppore/nocAeauere MakCHMARHOre SiaeMeHTa,

19. Uneno MAKCRMABLEHX SACMEHTOR,

20. CymMMa/npoH3BeieHHe BJICMEHTOB,

21, Cpeanee apudiMeTHUECKOR,

. RN . N S SRS o8 DN :
22. PEATIM3ALIASA HCnonHmBJIBn HA ©OPTPAHE 359
22. Cpenuee Kaanpa'mr-moe yx.noaerme., '
23, Uncsio M0KaJbHHX MaKCHMYMOB.
24, Bunnmiate o6ulyio cxeMy PeaNH3aHHU KOHCTPYKHMH nuﬁop
ua Qoprpane,

22. Peasnsanns mcnoaunrexeli na Pdoprpane. npnuepu
peauan3anny crpym-yp AAHHHX : P

s

B oprpase OTCYTCTBYIOT CHEHHAJbHHE crpyx'rypuue €HHULH,
COOTBETCTBYIOIUHE NOHATHIO HcnoaudTens. TeM He MeHee, NOXOGHO
TOMYy KaK ¢ pomomisio onepatopos IF m GOTO Moxmuo peasnsopats
YIpaBASIONHEe KOHCTPYKIHH, ¢ HoMombio oneparopa COMMON wmoxuo
peanusosath pabory c ucnoamurensmi, OcHOBHOE OTJAHWHE HCROJRA-
Teqs OT IPYNNH NPOrPaMM COCTOAT B TOM, §TO Y HCHOJHHTENs ecTs
rac6aibHHe OGBEKTH, obmMe AJH BCeX NPOrpaMM KAaHHOTO HCROAHR-
7eds. Hcmonpdya 5TH TAoGajbHbe OGBEKTH, DA3MMYHHE DPOTPAMMELI
HCTIONIHHTEAR MOTYT NepelaBaTh HHGOPMaUHIO npy}- apyry. Takum of-
pasoM, AAA pealH3aliHn HCNOJHHTeNel HYXeH oneparop, KOTOPHH mo-
3BOJIAT BBECTH OO6DBEKTH, OOGHIHe XA HEKOTOPOH rPyNnH HPOrpamm.
Takum onepaTopoM u sBasercs oneparop COMMON, Hanomuuy, aro
onepatop COMMON B o6meM BHAE 3aNHCHBAETCH TaK:

COMMON [ (ums1 6aoka) [ 106 beKTH:
e (umena mepeMeHHEX) ! ...
e, (aMeHa nepeMensnx) I ...

Q, - vee . I ...

HMena nepeMeHHHX nepeuncasiorcs uepes samaryio. Jlas maccu-
BOB YKa3HBAeTCH Pa3MePHOCTh IO KaXAZOMY HHEEKCY (ecJH oHa He
yK&asaHa B IBHOM ONHCAaHHH THDA),

Mo wspaBunam s3uka PoprpaH onHcaHHe OOMHX [id Hex«nopux
nporpaMM o6hbekToB ¢ HoMombio oneparopa COMMON ponxHe GHTb
BKJIOYeHo B KaXAylo nporpaMMy, YUro6H He IHCATh MHOIQ pa3 OAHO
H To Xe, BocnoJbayemcs oneparopom INCLUDE, kortopmit BKmIodaet
COZiepKHMOe YKa3aHHOro B 3TOM oneparope dafina B TEKCT MPOrPaMMEL
O6mail BUA 9TOTO ONEPATOPA TAKOB:

INCLUDE “{umsa daiaa)”

Wcnosmsosanue STOre OWEPaTopa fe ABARCTCH O6A3ATEABHEIM —
p @oprpase IV, rae sroro oHépaTOpa MeT, MOXHo WHPOAySAHpOBATH
vpebyeswtri TeKCT B KaAcH #porpaMmme, HaEpAMEp, cpeacTBaME SEPaH-
soro pejakvepa, Mcnoavsosamme onepatopa INCLUDE, ORHAKD, ALABET
vewcTia GONGE KOMDIKTHEMH, A6Tqe HOHEMAGMMMH # [OSBOARET H3Ge-
XaTh OMMGOK, CBASAHHHX C PACXOKLERHeM ONECAESE S DasWMX Tpo-
TpaMMax, RanpAMep, OPH UX MOARDHKAIHH,
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Ipu peanusauns HemosHHTensi Ha @opTpaHe ¢ HCNOJB3OBaHHEM
oneparopa INCLUDE caepyer cHauaJa nepeKoJHPOBaTh ONHCATENb
HCOOJHHTENs H MIOMECTHTb NOJYYEHHHH TeKCT B OTAeJabHHHA dakha. [locae
9TOro NpPH NEPEKOZHPOBKEe OTAC/]BHHX TPOrpaMM HCHOJHHTENSl, B Kax-
Ayl0 H3 uuX Hajo ¢ noMompio oneparopa INCLUDE BkmiounTth mepes
* KOAUPOBAHHHI ONHcaTeNb HCHOJAHHTeJA. [lepekomHpOBKY nporpaMm Hc-
NOJHHTE]s] pasyMHO NOMeCTHTh BO BTOpofi ¢afiy, COOTBETCTBYIOUIHI
HaHHoMy HcnoannTemo. B pesyabrate aakopnposannumfi na QoprpaHe
HCOOJHATENb GyneT pasMemarbcs B ABYX daftlax: B OJIHOM OnHCaTelNb,

a B JZPyroM — KoAHPOBKa nporpaMM. MH OyXeM NpHAYMHBaTb HCOOJ-

HHTe/I0 ABYXOGYKBEHHOE JIaTHHCKOe HMfi H NOMeIiaTh ONHcaTenb B daia
¢ 5TUM HMeHeM H pacmmpenseM “.CLS”, a KoAWDPOBKY nporpaMm — B
¢daitn ¢ pacmunpenneM “FTN”, HanpuMep, npuayMaB AJf HCIOJHHTEJS
crek cokpamenHe ST, momecrtHM onucatear B dahia “ST.CLS”, a ne-
pexonuposky nporpamm — B daita “ST.FTN”.

Orpanugennnit ¢Tek 4-MepHHX KOMIJIEKCHHX BeKkTopos. [lepeko-
AupyeM Ha @opTpaH HENPePHBHYI0 DeajH3aIHI0 CTeKa Ha 06ase BeK-
TOpa, CIHTasl, 9TO JIEMEHTaMHu CTeKa ABJSIOTCSA 4-MepHHE KOMIJeKCHHE
BEKTODHI. -

Cgatin "8T,LLE"
CucnonriTent DrpadHvyedHu?t crexk C4-sexTopor (BT)
€ Chs

€ 1. HauaTe PasoTy | STINIT

L 2. caenarth CTEK NyCcTHM STNUL i
O 3. crek nyer § ga/Her . BISTNUL (NLP)
C 4. ®#CTH CBDOEDAHDR MECTD 2 ga/HeT GISTADD (NLP)
C Y. aoeapkTe SneveHT <BXIE> B CcTEK 8YADD { E )
£ &. B3ATL GABMEHT MR CTEKA B <BWE> STGET { E )
C 7. sepuvHa crexka <aspaE> , STATOP( E )
C 8. ycTaHDBUTL BEpuMHYy CTaka B <px:E>» STSTOF( E )
C %, yaanute BepiiMHy CTEKA STDEL

€ iy KOHUMTRE PaBOTY STTERM

po .

®To neppas uwacTh NePeKOJAHPOBKM ONHCATENAs HCMOJHHTENS Ha
®oprpan, XoTsi pesyibTar STOA NEPEKOXHPOBKH LEJHKOM COCTOHT H3
CTPOK KoMMeHTapHs, T.e. POpTpaHOM HTHOPHPYETCH, ee OPOBeAcHHe
Tpefyer coiepiaTeJbHOR pPaGOTH: Hafo NPHAYMAThb COKpallleHHe AJis
UMEHH MCIOJHHTeNS H HMEHAa NpOrpaMM HCHOMHHTENS (STH HMeHa
DOMKHH cOflepxaTh He Gojee 6 CHMBOJNOB, COCTOATh TOJBKO H3 3a-
MIaBHEIX JaTHHCKHX OykB w mupp W HadHHaThcs ¢ GyBH), ByaeM B
[kagecTBe NEPBHX ABYX OYKB HMEH NOANPOTPaMM HCHO/b30BATH ABYX-
OyKBCHHOR JIATHHCKOE COKpamieHHe HMEHH HCOOJHHTeNs, a AJs HMEH
¢$ynruni no6aBasTe Nepes STHMH ABYMs OyKsaMu euie GyKsy, ompes
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aejsiollyio THN BHpabaTHBaeMoro 3HaueHHI: Q—AJs  JIOTHYECKEX
dyurupfi, | — a0s uesHX B R — 449 neACTBHTENBHEIX. HekoropHe no-
HATHS B TepMHHax @oprpaHa MoOryr okasarTbes "HeBHIPA3HMbLIMH, Ha-
npuMep na QopTpaHe Hesb3f peasH30BATh NPOTPAMMy <BepIIHHA cre-
Ka», BHPa6aTHBAOWY0 H NPHHUMAIOIYIO SHAYeHWe, — B ®doptpane BO-
oblle OTCYTCTBYIOT TaKue BO3MOXHOCTH. [osTomy MH pasOHJH 5TY
mporpaMMy Ha JBE: NPOrpaMMy <BEpIUHHA CTEKa», Bupa6aTHBAOWY©D
sHaueHHe, W NPOrPaMMy «yCTAaHOBHTb BEPIIHHY CTEeKa», KOTOpas LOAM-
Ha STy BepmHy MeHsTh, Ho Rake nocie sToro ‘mporpaMma «BepIUHHA
CTeKa» o0Ka3aJjachb HEBHPa3HMoi — Belb OHa JOJKHA BHpaGaTHBaTh
SHaUeHHe THOA «4-MEpHH KOMIJEKCHHI BeKTOpP», 2 B QopTpaHe (QyHKe
UHM MOTYT BHPaGaTHBATh 3HAUEHHE TONBKO OJHOrO W3 4€THPEX NpPERs
ONpeAeNCHHHX THIOB LOGICAL, INTEGER, REAL, COMPLEX. ITo
sToMy Ha  dOpTpaHs STy NporpaMmy npHAETCS 3anHCaTh B BHAE NOA<
pporpaMMb ¢ OJHHM BHIXOAHHM NapaMeTpoM, a He B BHAC GYHKUHE,

Jlasee HaA0 3aKOXHPOBATh KOHCTAaHTH, THIH, OGBEKTH H o06o3Ha~
qeHHS MCMOJHHTEA:

C
CTHnel, OEREKTH M OEDIHAMEHNHS
e
IMPLICIT LOGICAL (@) 'Thun "aa‘Her”
DATA I KOHCTAHThLIX
e MAXIND / 166 7 ! mMakcKHa = 199
COMMON /STCOM/ 1OEBEKTEIR
e ' NELEMS ! MOUMDGTRS @, MAKCHHA

O6paTure BHHMaHWe, YTO MH BKJIO9aeM BO BCE HpPOTPAMMEL HCNOJ-
HuTeNs He TOJbKO ORMH H TOT e onepaTop COMMON, oGecneunBato-
@uft pa6oTy ¢ r0GaJbHEIMH o6beKTaMu HCHOJAHHTEJs, HO H CTPOKA

IMPLICIT LOGICAL (&) toun “pa/Her®
DATA : I KOHCTAHTHS

a MAXIND 7 9@/ 1 pakcuHa = 109

Taxum o6pasoM, BO BCeX mporpaMmax o6beKTH H HMeHa QyHKnuH,
KOTOpHe HAYHHAIOTCA C 6yksu Q, OyayT BEMerb THO Aa/Her H BO Bcex
nporpamMmax MoxHo Gyrer HCIIONBL3OBATh BMECTO KOHCTAHTH 100 mma-
MAXIND. .

Tro6aabibe 06beKTH KaxAOro HCOOJHHTENS Gyaem pasmemiate B
otaensioy COMMON-Groxe, HMsi KOTOPOTO @OCTOMT H3 ABYXGYKBEH-
HOPO JIATHHCKOrO COKPALeHHS HMEHH HCNOJHHTeAR H TPEX JIATHHCKHX
6yks COM. B nannom cayuae rioGaibine ofbekTH Henonnnrens ST

pasMelteHH B COMMON-gagre STCOM..
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= HOMOALSYEMBME MCNOAHMTEAME
C VE 3 EE2KTOP C4-EBKTOPOB € MHAEKCOM 1..naKkcHHg
€ HMHEMOHHUKA HEKOTOFL TORTRPIHHLES MHHeH:

[
[
i

CroHey onvcamss |

= intluire INIT — INITialize
NUL. = NUL1 TERM =~ TERMinate
DEL - DEleta NELEMS -~ Number of ELEMentS

Pasfienl «MHEMOHHKA HEKOTOPHIX oprpannnix umexs npussau o6-
WErYHTL STCHHE MPOTPaMMb uYenoBekoM. Jleqo B TOM, 4TO [O wWecTil-
CHMBOJIbHOMY COKDAIi€HUIO GHIBAaeT OYeHb TPYAHO TOHSITb, HCXOAS W3
9€ro 9TO COKpalleHHE NMPHAYMZHO, UTO 3aTPYAHAET YTCHHE H MOHEMa-
H¥e nporpamuu,

Hanee caeayer nepekomnposats NpOrpaMMEl HCHOJHUTRNS Tak, KakK
6uio nokasano B mpeabiaymen paspedne;

C ¢alia "ST.FTN"

SUGBROUTIMNE STINIT 'HAYATE PaBOTY
INCLUDE "ST.CLS" |,

CAail. VEINIT EBEEKTOF. HAYATE FasoTy

- e i

NELEMS = @ HOWHOCTE 5= O

ErD TKOHER nNEOrpanMm
SUERDUTINE STNUL cpenaTte cTek nycTeM ==
INCLUDE "ST.CLS® !

MELEMS = @ ! nowHocTe = @

END 4

FUNCTIDN‘BQTNUL(NLP) leTek nyct @ pga‘Her o=
INCLUDE »ST.CLS" !
QSTNUL=(NELEMS.EQ. @) ! HMOWHOCTE = &

1

END

FUNCTION OSTADD(NLF) 'ecTe CBR.MECTO! Aa/Her==

INCLUDE “ST.CLS® H
BSTADD=(NELEMS.LT.MAXIND) ! MumnDCTb{Makcan
END ’ '

SUBROUTINE STADD(E) !aosaeutk <sx:iE> B creg
INCLUDE "S8T.CLSY YL AaHD: EcTh CB. MECTO
IF(.NOT.OSTADD{NLP) }CALL OTKAZ

NELEMS = NELEMS+1 !e HOWHOCTES SMDWHOCTL+E
CALL. VEWRIT{NELEMS,E)!. BEKTOP (MOBHOCTL) 3=E
END P HOHEW nROrpaMHe
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SUBROUTINE STGET(E) !mEsaTs M3 crTexa » <E>
INCLUDE *ST7.CLBY’ LI
IF (ASTNUL (NLF) ) ! RBHDZ CTEK HEe RYCT
® CALL OTKAZ!.
CALL STOUTOR{ E ) 1. E = pepiMHa CTEKA
CALL STDEL !. YASNHMTH BEPRHMHY CTEKA
END ’ ! kOHel nporpamML
L
SUBROUTINE STQTOP(E) !sepumHa cteka 3 E
INCLUDE "S5T.CLS"™ la
IF(QSTNUL (NLF}) 1. A&HOS CTEeX He aycT
L c] CALL OTKAZ!.—~—
EREAD (NELEMS,E) !. aTeeT 1=
(4 cALL v : ?a BEKTDOP (HOWHOCTE)
END IkoHen nporpaMus
" <E>
SUBRDUTINE STSTOP(E) !ycTaHpBMTh BRPUMHY
INCLUDE *ST.CLS" 1. .
IF{RASTNUL (NLP)) ' paHD: CTER HeE NyCT
] cALL OTKAZ!.————
CALL VEWRIT (NELEMS,E)!. BexkTop (MOWHOCTE)E=E
END koHer nporpatiMsl
[
SUBROUTINE STDEL lypaniite BepiiMHy CTEKa
INCLUDE "ST.CLS" ie
IF(QSTNUL{NLP) Y f.A3HOI CTEK He nyCcT
e CALL DOTKAZ!.—=—
NELEMS = NELEMS — 1 !. MoMHOCTBI=MDGHOCTE—1
END 1kDHe nporparMb
C
SUBROUTINE STTERM IKOHYWTE pPaBoTY ==
NCLUDE "ST.CLS" H
éALL VETERM ! REXKTOP.KOHMUTEL PAaBOTY
END L
C t ]

CKOHell MCNDAHUTENR 3

BekTop 4-MepPHHX KOMIAEKCHLIX BeKTOPOB, BHie MH peanusona\;xél
crek ST 4-MepHHX KOMOMEKCHHX BeKTOpPoB ua 0ase BeKTOpa :

4-MepHHX KOMIJIEKCHHX BEeKTOPOB
flsuk DopTpam He COAEPKHT BCTPOCHHHX CNOCOGOB KOHCTPYHPO+

BAHHA AJA COSNAHHS TAKHX CTPYKTYp, NOSTOMY peaniidyeM HCHOAHH.
veas VE»
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€ galin "VE.CLS" <
C mcnonHuTene BexTop C4-sextopob (VE)

€ 1. HavaTe pasarty VEINIT
C 2. onemeHT € vHaekcoM <Bx11> g E VEREAD(ILE)
C 3.  yctaHoeuTe anemeHT <Bx31> B <E> VEWRIT(I,E)
€ 4. KoH4MTH PaBOTY VETERM
C
C THnel, oBLEKTH ¥ OB03HAYEHKAS
c -
IMPLICIT LOGICAL (@) ftian Ypa/Her®
COMPLEX E4) frun "CA4-pexkTOp®
DATA - . 1 KoHCTaHTB:
-] MAXIND 7/ 160 /7 ¢ mMaxcudA. = 150
e, NDIM /7 A& /7 ! pa3MepHOCTE = &
COMPLEX VECTOR H
COMMON  /VECOM/ {oELEeKTHE
e VECTOR({4,198) ! pextop C4-BEKTOFOR
c ?

LCKOHer, onvcabmii |

OG6paTuTe BHHMaHHE Ha CTPOKY
COMPLEX E(4) ltan ”C4-sekTop”
TNockoAsKy 3Ta CTPOKa BKJIOYEHA B ONHACaTe]b HCOOJHHTENs, TO
zanee ¢ momouipio onepatopa INCLUDE omna Gyaer Bcrasjena BO Bce
nporpamMbi Hcnonsutens. Takum o6pasoM, ec/H B Kakoi-TO mporpamme
Betperurca uMsi E, To ©oprpan, B COOTBETCTBAA C FBHHM ONHCAHHEM
nMenn, Gymer cumrath o6bekT E opHoMepubiM MaccHBoM (BekTopoM)
u3 4-x snementos tama COMPLEX (xoMniekcHoe uncio).

C ¢ann “VYE.FTN"

R
SUBRDUTINE VEINIT fHAYATE FaBOTY ==
INCLUDE "VE.CLS" H HHYera He AenaTsb
END : ?
SUBROUTINE VEREAD(I,E) !anenent <Bx:1> 2 E
INCLUDE "VE.CLS"Y 1.
IF(1.6T.1.0R. 1. GT.MAXIND} !.aanns 1il&MmakcuHa
@ CALL OTEAZ! g—=m—m
E(J) = VECTOR(I,I} !. oreERT 2= BeKTOPR{I)
i CONTINUE LI
END ! koHBY NPOrpatiel

c uHAeKcoM 1..108 1
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Ocrapmdecs ABa TPEANACAHAS 9STOTO HCHOAHHTRMA peaanzyiite
€aMOCTOSITENBHO. o : . ‘

BekTop 3-MepHbIX BEBIECTBEHHBIX BekTopos. OOpaTHTe BHHMaHHE,
4to, XOTA pedb BCe BpeMs waa O 4-MepHHIX KOMIUIEKCHHIX BEKTOD2X,
peatu30BaHHA BHIlE HCHOJHHTENb ST Ha camoM Aefle SBAsieTCH YHU-
86PCANLHLIM CTEKOM 3/EMEHTOE aobozo Tuna B — camH 3leMeHTH Xpa-
asTces B HcnodHuTesne VE H TONBKO VE 3naeT, KAKOB THO 3THX 3JIeMEH«
rop. [lo cyTH naena, crek HpPOCTO ONEPHPYET ¢ azpecaMH oGBEKTOB.
TlostoMy, uToOH peanusoBath, HanpuMep, CTeK 3-MepHHX pelecTsels
HEX BEKTOPOB, AOCTATOUHO 3aMEHHTb HCTOMHHTENS VE. .

Jina TonyyeHHs PpealH3aldH BEKTOpa 3-MepHBIX BeUIECTBEHHLX
BEKTOpOB AOCTATOYHO B peasu3alud dcnosinutens VE, He meHass Teks
CTOB TNpPOrpaMM, 3aMeuHTb pasnes «THOH, o6bekTel H 0603HaUYCHHA®
Ha clegyiomui:

c

C THIL; OEREKTH M oegzHAHeHHAS

¢ IMFLICIT LOGICAL {2 tTun “aasHeT®
REAL E3 ttin “rouka R3Y

1

¢ DATA ! KOHCTAHTHS
[ MAXIND / 188 /7 & makcuHA = 100
@, NDIM - /4 3/ ! pasMepHORTE = 3

- H

© toRLerTIS -

t sexTop ToHMER RS

! © MHABKCOM 1..100

COMMON ZVECOM/
@ VECTOR (35 180)

no

" OrpannueHHbil JIAHAMHYECKHA BEKTOP TOYEK HAOCKOCTH,

aiin "DV.CLS"

vcnoAHUTENE  OrPaHUYEHHW AVHAMWHECKWA BeKTop
Touek naockoctn (DY)

i. HauaTe PAEOTY ] ’ IVINIT

2, cpenaTes BEKTOP RYCTHM DVNUL

3. pekTop NYCT I A&/HET - GODVNUL. (NLP)

4, scThE CBOBDAHOG HMECTO $ Aa/Hex anvapn (NLP!

5. MMCND DAEMEHTOB BEKTOPA 3 Z+ . JDVNEL (NLP)

& ADBABHUTL SNEMEHT <ExtE> ® koHenr DVADD ( E )

7. YAARAMTE GAEMEHT M3 KOHLA poxkTopa DVIOEL

B. anemeHT € vHAexcom <Bxtl> @ E DVREAD (T, EY

noonnooooao
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C 7. ycTaHopwTL onameHT <mtls> s <E> . DVHRIT(I,EY §
C 1f. KoH4TL RaEQTY DVTERM
[ .
€ Tunkl, OBLEKTH 11 OEDIHAYEHMAS
o -
AIMPLICIT LDGICAL (@)  ftvn "aa’/Her"
REAL E{ 2 ) Itun “rovka R2%
DATA ) IKOHCTaHTHE
& MAXIND 7190/ ! pakcuHg = 199
‘ - CAMMON /DvCoM/ ' oBRLEKTH:
oo NELEMS ! HOWHOTTES @ « HAKCHHA
[ V(2,190 ! BexTOR TOvex R2
T ! (1..MaKkcHHA?
C

L HHEMDHMKE HEKDTORLAY PORTRaAHHEG HHeH:

£ NELEMS,NEL ~ Number of ELEMentS. —umeac BAsHeHTOR

C
Croiey onvcanmit §

92. PEAJIUSALINR HCTNIONHUTENEN HA SOPTPAHE 37

FUNCTION IDVNEL(NLP)
INCLUDE *DV.CLS®
IDVNEL = NELEMS

END

HMEAD OARMEHTORS Z+

=81 MORHACTS

® sm W om

SUBROUTINE DVADRDIE)
INCLUDE "DV.CLB"

* A0RaBUTHSBXIED B KDHEW

t em

1IF ¢ NOT. GDVADD (NLP) ) 1.43HD3 eCTh CR.MeCTD
a CALL OTKAZ! o= et
ELEMS = NELEMS + 1 !o MOUHOCTEZ
?)u,NELEMS)’:E(n 1. pexTopitoniocTe) 1=B
2, NELEMS)=E{Z) LIS
‘E{.Ifm' 1KoHel nporpamtit

SUBROUTINE DVDEL
INCLUDE "DV.CLS"
TF {ODVNUL (NLP2)

tyaannTh 61-T U3 KOHUR

2.

1. 78HO3 BERTOP HE nycy

t. MOWHOCTLE=MOWHOCTE=R
1xoHER fporpariMel

- SUBRDUTINE DVREAD(IE) !oneHeHT <eld» s E

© IF{1.5GT«X.0Rs 1.6GT.NELEMS) !aaHOz 1514MOUHOCT

. OTEET P BEKTDP‘;)
e :

e caLl OTHAZ! =
NELEMS = NELEMS = 1

END
INCLUDE "DV.CLE"

ta * CALL OTKAZ!
E{1) = V{1,1)
E{2) =.V{2,1)
END

tHoHE NPOrpPaMt

INCLUDE "DV.CLS"

SUBROUTINE DVWRITAI,E) !ycTaHOBUTL s 1> B<E>

IEL1.6T.Ta0Rs 1.6T.NELEMS) iaaHos 12T SMOMHOCTE
e CALL. OTKAZY

{1,132 = E{1?

1, pextop(l) = E

C gafin "DV.FTN"

c
SUBROUTINE DVINIT tRaMaTe pasnTy
INCLUDE *pV.(CLS" ¢
NELEMS = 4 H =2 MOWHOE TR 85 §
END H

C
SUBROUTINE DVNLUL, lonenaTe BEKTOP NYSThH
INCLUDE *DV.CLS" H
NELEMS = g 2 == HOWHOETE. £= @
END H

c )
FUNCTION QDVNULANLP) !edfktop nycT & aa/Her
INCLUDE *DpV.0LS" ! ’
GDVNUL= (NELEMS.EQ.2) 2 R MoHOCTE = 3
END ' ’ !

C

FUNCTION GDVADD(NLF)
INCLUDE *DV.CLS®

tacTh CRMBECTOIAR/HET=S
]

GDVADD=(NELEMS.L.T.MAXIND) ! MOWHDETBSHAKCHMHA

END

¢

= E(2)
Zl:ﬁ’l) : TXOMRIL NPOrPaMMEl

DVTERM thoruuts pasoTy =
ST e 4 wmaro we ganas
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Ccbtaounan peasusanus JH-cnncka,

€ ¢afin *L1.CLS"

C nmonoaHurenes OrpadiyeHHsd flL-CHUMCOR ToYsK R3 L1
T Cfl:

C 1. Hayarte pasory LIINIT
C 2. cpenares CRHCOK NYSTHM L1NUL
€ 3. coucor nyct & paa/der QLINUL, -(NLP)
€ 4. ecTh cRoOEOAHOE MecTo 8 ga/Her GLIADD (NLP)
c /
T 5. yoTadoEWTE YKaZaTenk B HaYang LIBEG
€ 6. YRAZATEAL B KOHUE 2 A3 HET OLIEND (NLF)
T 7. nepeABHHYTL YKa2ATENAL Bnapes L1MOVRE
€ 8. ADBaBHTE <EM:E» 2a yKaz=arenem L1AEAPL E )
L Q. saars ma ykazataned s <BLIGIED> LIGEARC E )
€ 19. enemedT 2a yrasatenem 2 B L1GEAP¢ E
C 11. yocTaHoEMTL 3a yrazartenau g <E> LISEAPC E )
T 12. yasante snedqsdT sa YKazarenes L1DEAP
e
€ = ceazare <ex:ll, I2:uHaexc) LILINK(IL, 1)
£ = zaxpartiTh MectTo <R TinHpeke? LIGETMC I
E - ocrosoaures mMecTo <exiltinpexe®  LIFREME I )
C
L 135. kowdures pasory : LiTERM
T
L THNEy OEREKTH M OEO3HANSHMAS
c .
IMPLICIT LOGICAL <) fTun “pa/Her?
DATA ' KOHETARHTIS
@ MAXIND si@@r 2 MAKCUHA = 10 -
COMMON /LiCOM/ toEREKTHE
@ 1BP, 1AP ! yraz:zanvee{@a0,83a)
", INEXTC 183 % ¢ @caend 1. cHakcHng )
DATA ! OEO3HAaMBHMAL
&} NILLL /1 2 tOHMA CnicKa e= ]
e, : NILFRE 7 2 ¢ ! HUA CB.MecTE B2 2
C
€ vcnonsaystie venoanTans :
C VE:isexTop snemeHroR Tvna E ¢ MHABKCOM 144 MAaKSHHA
C ‘ - ’
L HHeMOHMKA HexoTopbx QOETRAHHLDE (oM
T AEAF - Add Element After . Fointer
L GEAP - Get Element After FPointer
C

OEAFR = ipbuire Element After Fointer

22, PRAJIUSAUHS UCTIONHUTEARM: HA @OPTPAHE" bl

Set Element After FPointer

igzpl’ : Delete Element After Pointer
a - inQuire D .
1 ]
BEG 7 END - BEGiIn /
MOVF ‘= MOVe Forward

; Memory
/ FREM =~ GET Memary / FREe c
‘Isggn / 1AP ~ Index Before/After Fointer

apnooOnNONnNG

KoHEL, ondEaHWi |

C ¢ain “L1.FTN®

¢ A SUBROUTINE LI1INIT tHaYaTL Easnry
INCLUDE “L1.CLS" ‘e
C
C aaHo £ MakcuHa ¥ 2 L ‘ ‘
c ﬁunyHmea TPaesKTOPHA tencor : gmn CNVCKa
> aekTopHa YcE.mecTo” =
; Tree ﬁnn CE.MECTAy S5 4» »==3 MAKGHHA
¢ CALL VEINIT 1. EeKTOP.HaHaTh FAROTY
1LINK . 1, CBA33TE .
EfALL - (NILLI NILL1)!. (H14n fi’"“" cn)
IBP = NILL1 '. yKazareab 37 cn?
IAF = NILLY le {+i1 CnyHUA
Do 1@ I=NILFRE,MAXIND—1! uykn vV L f ;..:H1 .
CALL LILINK(I,I+1) !« « cEA3ATE s
1  CONTINUE 1. KDHeu uMkaa
CALL LILINK !e CEA38TE s £8)
(MAX IND, NILFRE} ! {MaK s
@END ! goHer nporpanist
¢ SUBROUTINE LINUL i caenaTes CAVCOR ny;nm
L] [ i )
INELUDEIEE(;-GLS i1, 'Borark B Haugnu
1 :SE#INUE LIRTIETY | y ny:f
0 11'< .nOKa CRKCOK He
IF(GLINUL(NI;PDéLgDT ‘1, o YARAMTE QNBHEHT
il HP aa yKazavensd
¢ GoTa 1 . . KoHel
LS CONTEINUE LS TULY C "
END . ixoHel aparpasr
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R 95 PEAJIMSALIAS MCIIOJIHMTEIIER HA GOPTPAHE 37
- FUNCTION QLML INLF)Y ¢ 3 L1GEAP(E} !B2aTk SABHEHT 3a
INGLUDE “L1.CLE® !cmﬂznu VST 1 Aa/mer == ?ggigg?ljﬁi.CLs“ t, ysazarvensert ' eI EY
OLINL. = INEXT(NILL1)!  @caeatimn cn) 1F (QL1END (NLFY ) CALL. DTKAZ . tpaHot He B KoHue
@ -EQ.NILL1} o an cALL LIOEAF¢ E 1. Ey=an-T 24 yrazatenen
o0 ! caLl. L1DEAP t, yraanure 3a yKazareaners
¢ END 1 Rorel NEarpatis :
FUNCTION GLI1ADDINLPS !ecTs ceoEDAHO ‘ , ‘ , R
INGLUDE TLa.ous” : frins meeT = ¢ SUBRCUTIPJE LIOEAF(E} !anerenT COHCKHA 34
GL1ADD= INEXT(NILFRE) § é @cnea(vmn o) " INCLUDE "L1.CLS® ta yrazaTenent & E
& «NE.NILFRE? * trvn e 7 1F {QL1END (NLFY ) 1. naHal HE B Konue
e : ’ 3 caLl OTEAZYa———
¢ CALL VEREAD (1AF,EX 1. aTBer:=EEKTDF(yK.Eaa)
SUBROUTINE LIREG fyCTaHUEMTE yKaEa’rﬂﬂb‘ END ! KoHetl ORPrEatitkl
INCLUDE ®"L2.CLS" t. B Hauano nMoKa o - -
1P = NILLY fe YH.EBROI=HMA cn ’ SURRQUTINE L1SEAF{E) !ycTaHaBWThE ahereHT 3&
IAP = INEXT(NILLL) . !. yk.Esai=@cnen(win cn) Iﬁt:LUDE L 1.CLS" ‘e yrazarenett & LEKEY
= KOHEL Nparpartl 1F (QLLEND (NLF ) \,pano: He B KoHUE
C FUNGTION L imm o = caLl DTEAZ! . ———— : _— e
¢ ) tyxa SWR 2B 1, pexrop (yR.B32) 8=
INCLUDE ®L1.CL5® !yn AATEML B Anie == f‘{:!‘E_xL VENRIT (LA ! keHel niorpam-m
ULAEND={IAP.ECLNILLL) !  ykasarenb.B@sa=Hun en c - :
=2 ! SURROUTINE  L1DEAF lypamiTe 2aeHeRT cnHcKa
o ) TNCLUDE “L1.CLS* 1. , an ykazarenet
SUBROUTING LINMOVF  !Inepeasuyts ykamatens 1F (GL1END (NLF) ) i.panos HE B Kobde
INCLUDE °L1.CLS% te ®nepea e © gALL DTHAZ!.———— _
IF (QLIEND(NLP)) f.21aH02 HE B KOHUR L e 18P 1, 1 = yK.@33
y OTkaz!. ' 1AP = INEXT{I) 1. yk.@23a 3= Beaea(ld
100 = T te yK.@aoieyk.@aa CALL. L1LINK(IEPs IAF) t . crasaTh (yK.BAQ, YK.B3aY
e | ERT (AR 'e yK.Ez33=@CnmalyKsBaa) rALL LAFREME I°) 1. oceosoauThk necT(l)
= !KOHEL npOrpami END 1 qoHel NpRrpasl
o . B
UTINE LIAEAP(E) !anmasure <sxiE> 3a yK GUEROUTINE LILINK(I1,12) icemaars <115123 =2
INCLUDE “L1.CL8® 1, : INCLUDE “L1.CLS" P
IH'NUT'GLMNMM’A’ 'eA3HOS eCTL ©B.HRCTO INEXTC I1 ) = 12 1 @enenl1l)s=I2
acm.t. L1GE Pliren 2t 'END. :
™M) !s BAXBATHTL ; .
CALL LILINK(IEP,I) f. CRARATHL <y:l\:-‘;:'<:: ¢ SUBRDUTINE L1GETHM{I) 132 paATHTE MECTO SEBKE 1>
CALL LILINK(X,IAP) t. eBAmaTL €I, YK.Ez3> INCLUDE o 1.CLS" 1. ’
mIAP .VENR! | o yKi@2a 1w I TF(«NOTGLIADDNLP)Y t.paHo: ecThb TR HECTO
TTLe to BaKTOP(I) 5= E a CALL OTKAZI = =
c ™ 4 ~ lucheu nporpatem T = INEXT(NILFRE) 1. I:=Bcaea (HMA CE)
CALL LiLINK «#:. 1e CBA3ATH :
e (NILFRE, INEXT(I) . (Hun cB,Goneall’?

END IKoHEH nROrFad
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SUBROUTINE L1FREM(I) !
INCLUDE *L1.CLS" :
F:AL_L LILINK ': CEA3A

@ (I, INEXT(NILFRE)) 1, iy

cA INK Fl Te (H
LL LILINKANILFRE, 1) !, ceBssate( mn ce, 1)
L

END
T !KDHeu nporpavme

SUBROUTINE L1TERM
INCLUDE “DV.CLS"
CALL VETERM
END

C =

- CkoHeu uvcnonnmrens |

'KOH4MTE paspTy ==

- ew e

BeKTOP .« KOHYI1TEL pasoty

SADAYHM U YIIPAKHEHUS

l. nep eKOJ:al yﬁ Te Ha (DOP lpa“ OmHCaTesin HCNIONHHUT eJleﬁ (Bbln YK«
)
‘ 2

Jas o6o
04Ka», «MHOroyroabHuKS, «[Iraunvetp» ra, 2

2. Ilepekozupyi
PCKOAHPYHTe Ha DOPTPaK Dealmaanui0 HCMONHHTEs «Buinyk ]

Jasi o60JouKas,

3. Bumnuur

3 HTe Ha Poptpa

He CHCTEM

. 0
Jlex TOuex naockocTH» H NepeKoaup e 1 0o
ncno;mlgem «Muoroyroasuuks, -

. llepekoaupyit

5 Gopexo llpy Te Ha QopTpaH HcnoJHHTeNs «Crepeo
e o » UTO PaUHOHAMLHOE YHCJO X —— 3TQ 2 o

€HTOB m W n (
X == m/n), peaa
H

OHCAHAA CIeAYIOUIEr0 HCHOMHHTENA: $P ’

;

yire Ha QopTpan peanusaumio

BEKTOp H3 ABYX Ite-
yiite na ®optpane mpes-

CH‘:"DI'HW Tenk
uIIEP.auHM Han Pau."DHa"be" it HCham
4]

1. ckonu
§. <BX=N1;?:;;5P:§::N1> B <Bu>/<:N2> RNMOVE (N1, N2)
D 2aa/Her GR
> npmé:i:T:e:';me <ex:N23: pa/mer DRI':E'?' ("l:: Ny
S. Ao < <1: K <BX/BhixXINZ» RNADD (NI’NE’
3- aveanm, <a 1> <BX/Bbixs N2> <R&MULTGN1'N2,
7, LonparuT: BX/BHNINZ> RNREDU ¢ Ny
o, nonan ua Tb_<§x=N1> fuenoces IRNVAL N2
HHO& 3HaveHresN1l> :R RRNvAL, :z: ;

nnnnnnnnnnn

TH
Nbly OBBbeKYs M osB3HaueHMs:

IMPLICIT LOGICAL (Dy

! »
INTEGER N1(2), N2(2) nevenen o

]
OBLEeKT
. bt N, N2 Tuna

Croneu onvcanmmi @ *  PauvoHankHoe yucao

6. Hpunx
yMaiite cHcre
#CNoMIHATeN My T

PEANUCanKil n peanHsyi
«Onepaunn Han N-MepHuME BeKTOpaMng Te Ha QopTpane

0CBDEDAMTE MecTo CBMElS

(I,8cnenlnmn ce)) 1

aHuf HCnoMHHTens

92, PEAJIU3AILMSL UCTIOJIHUTENIEA HA ®OPTPAHE a7
aH peaiu3allHii MHOXECTBA Ha Ga3e

7. Tlepexogupyiite Ha ®op1p
K, OMHapHH IMOHCK, GuroBaf peani-

BekTopa (MOCAENOBATE/LHHE MOKC

sauus, XemnpoBaHue) i 3.
8. Tlpuaymaitte cCHCTEMY NpeANHCAHHA H peannusyiite ‘ng Qoprpane

HCHOJHHUTENA AAA PaGoTH ¢ BelUECTBEHHHMH BeKTOpaMH pPa3MepoM 32000
SIEMEHTOB, H3 KOTOpHX He Gofee 1000 37eMeHTOB OTJHYHH OT HYJHS.
Jan sajaHHA KaXAoro BEKTODA wcnoabayiiTe He Gojiee OJHOTO BEILECT- .
BERHOrO H OAHOTO LEJOUHCHAEHHOTO MACCHBOB aqauus 1000, Menonnutens

Ae/KeH INO3BOIATD CcKJaABBaTb BEKTOPHI, YMHOXAaTb BEKTOPp Ha qHCAO,

HAXOAHTH CKaJfipHOE H BEKTOPHOE IpOH3BeJeHHA BEKTOPOB M T. I
ull W peanusyidre Ha doprpane

9, TIpuaymaiite CHCTeMy TpeimHCaH
HCHOJHETENs AAA PaGOTH ¢ BellecTBERHLIMH MaTpHIaMH DpasMepoM
Gonee 1000 sneMeHTOB OTIHIH

32000%32000 s1eMeHTOB, H3 KOTOPHIX HE
or nyas. Jlna sapanus KaxXA0H MaTpHIB nenonb3yiite He Gojlee OLHOTO

BelleCTBEHHOTO H ABYX WEJOYHCICHHHX MaccuBos auuen 1000. Hcoon-
HHTeNb NOMKEH NOSBOJATH CKIAANBATL U nepeMHOXKaTh MaTPHIH, yMHO-

XKaTh MaTPHUY Ha UHCAO H T. o .
10. ITpuaymaiite cHCTEMY npeanicanuil H peanusyitre Ha PopTpane

dcnoEATeNs AJAA PaGOTH ¢ KpuBOA Ha IUIOCKOCTH, CUHTas, WIO:

a) KkpHBas Kaacca C® u COCTOHT H3 OTPE3KOB;

6) kpuBas Kaacca C! i COCTOHT H3 AYI OKpyXHOCTEH;

B) KpHBa# Kjacca C! u cocrout H3 Ayr napa6on;

T) KpuBas Kaacca C! u coctout B3 Xyr mapabon, Ayr OKpyKHOCTER

H OTpPE3KOB.
11. Hcnonp3ys HCMONHUTENH
crasbTe Ha DopTpaHe IPOrpaMmy,

Js9 Hauajo KpHBOIL:
a) A0 MepBOTO Tepecetenns ¢ 3ajauHOH TPAMO;

6) Ao nepeoro nepeceyenis ¢ 3a4aHHBIM KPYroM;

B) 3aAaHHO AJHHGL

12. Mcnonpsys HCTO.
crapeTe Ha ®opTpane mporpaMmy, KOTOpas HaXOAHT:

a) AJIMEY KpHBOH; '

6) murerpan OT 3alanH

gagaud 10 B Kauecrse 6asoBoro, coe
KOTOpafl yMeHbIIaeT JOMaHylo, 0CTas:

nuptens sapnaud 10 B KauecTBe 0a3oBoro, Co

oft HyHKIHH BAOJD ;cpnaoﬁ;

B) HHTerpan ot sapannoit 1-gopMu BAOJID KpuBo#;

r) gHcaIo TOYEK nepeceyenHs KpHBOR ¢ 3a7auHOM npaMoi;

A) THcao TOUEK caMonepeceIeHHH KpHBOH;

e) niowanb saMkuyToll KpHBOH Ge3 camonepecedeHni;

K) AJHHY TacTH KpHBO# BHYTPH 3a/JaHHOTO KPYTa;

8) AJHHY 9acTH KpHBOH BHYTPH 3aJaHHOTO NpPAMOYTONBHAKA;
#) paccrosHHE OT 3ajaHHOH TOYKH AO KpHBOH;

K) yroj, moj KOTODHM: Kp¥pad BHAHA H3 3a4aBHOA TOUKH.



NPHIOXEHHUE T

KPATKOE HE®OPMAJIbH HUE
OE On
HCNOJIb30BAHHOTO B KHMBHCAHHB

A3bIKA NTPOTPAMMHPOBAH HA

Onepannonnan o6cTaHoBKa, Ipennonaraercs
o ¥

o 970 Hpor
paGoTaer B HeKoTOpoit cpede (oGcraHoBke) ——unomec’raeppaiae::umw
co+

BRAHHBIX
l::,nmnm e:;;r;o:;nn:pegl:ﬁan OTAeMsHHX nporpamu. Hcno/bsopaume sTx
ne exapoms Tooree gﬂrm He Tpe6yeT HUKAKHX CHerMabHbIX ycran
o peropon, aporpaM: Ta-u?c'ra'roqno NPOCTO HANHCATH BLI3OB CQs
e :omfn;mu r}; YKa3aTb HMs HCIONHHTENs B pasjese
il nwaammm:.m. Cé BHOBb CO3/aBaeMble MCHOJHHTeNH X
P Gapnmora K 3TOMY MHOXeCTBY @BTOMATHYECKH, Taxie
e oy neuo cnaus b;xux yCHA®A cO CTOPOHH nporpaMmucra. Hpe
kaxoh asiol pea HHOR <€OCHOBHOH» MNPOrpaMMbl HeT ~— BHIOMHATH
- P l‘paMMb:, B TOM UHC/]E H TMPOrpamMMh
PEANHCARHAS HCNOJHHTe/IH. ’ '
OcHOBHHE CTPYKTYDHHE eNHHALE, Ocnosnumﬁ €IHHHIAMH fASHKa

AABJAAIOTCA KOHCTPYKIHH HCHO,
JIHHTEHb H IIporpaMm
M
HOAHHTE/b SaNMHCHIBAETCHA B BHAe porP - KOHCprKMﬁ e

peannsyomue

HCHOJHHTENAb (HM$) : (THI)
M
HCIOAHHTEAD (UMs)
. CH:
. (cacrema mpexnucannii)
. {onucannsy
KOHEel OMMCAHME | —oeme e -
{nocAen0BaTeNbHO PACTIONONKEHHbE nporpawmu)-———--n-—_—'
EKoHeN HCNOAHHTEAS | mummmmmm—
-----------------

laCHMBOJ!bl) » H y i )i (
CIIOMNb3yeMue IJAA  OITH( CAHHA  #3BIKa, F aspea CHCTeMa

npennﬂcannﬁ) B ONHCATEN =~ 3TO
_ e HCHOJHHTeNH T
erpo a 9 TNOC/IEA0BATCNLHOCTD

(noMep).(saronoBox)
Han

== . {3aroI0BOK)
Koncerpyknns nporpaMma uMeer pux

nporpaMMa (3aro/igBoK) === (OTBET HJH AeficTBHs)

KPATKOE OMMCAHUE S3BIKA IPOTPAMMHPOBARYIS -

By .
nporpaMma (3arofioBOK) Do
. JaHO : {yTBepKICHHE) '

. TONYUHTH: {yTBepKIeHHE)

. {onucanusm)

. {neficTBHS)

KOHel[ NporpaMMul

Ecau mporpaMma He BHpaGaTHBaeT 3HAuedus, 10 {3aroJlOBOK) —
5TO TPOCTO HMS NpOrpaMMH ¢ YKasaHHEM dopMalbHHX TapaMeTpos.
Hapaméfpu MOTYT pacnojaraTbCsi MEXAy JIOOHMH CJOBaMH
nporpaMMH, a TakXe 10 WAH TOC/e HMEHH M 32KII0UaioTCA B CKOGKH —
Kpyrible HAH YIVIOBHE, 10 KeNafHio nporpammucta. Has xaxnoro

OH ompe-

Aensierca H3 KOHTQKCT&), a TakKe fBJfeTcA JH napameTp, BXOJHBIM,

napaMerpa MOXHO YKa3arh €ro THI (eciu THI He YKa3aH,

BLHIXOAHHM HAH BXOAHO-BHIXOAHBIM.

' 378

HMEHH

Ilns mporpamM, BHPaGaTHBAIOMHMX 3HAUEHHE, B 3aroJioBKe IoCje
AveHn B (OpMaJbHEX IapaMeTpoB uepes JBOETOUHE (:) ykasoBaeTcs
tun BHpaGaTHBaeMOro 3HaueHus. Buyrpn TaKHX OporpamMm B THCIE

{aeficTBRi) AOMKEH BCTPEYaThCa Oneparop
oTBeT = (BHpabaTHBaemoe 3HaYeHHE)

¢

[last mporpamMM, BHPaGaTHBAIOMHX U NPHRHMAIOUMX 3HayeHHe, THI
sHaueHHs YKasHBaeTcs [ocie ABOHHOrO JBOETOUHH (::), a BHYTpH

NOMKHA BCTPEUYAThCH CTPOKE BHAZ
orBer === (00BEKT)

rie MeTacHMBOJ {06beKTy 0003HayYaerT HMi raoGansHoro o0beKTa, €ro
KOMIIOHEHTY HJIH BHIPEsKy, WM HMHA nporpaMmH, suipaGarHBalopell u

nannMammeﬁ 3HavyeHHe.

ITpn KpaTKOH (opMe 3amHCH nporpaMmul CilyXe0Hoe CJOBO oTBET
He OHUIeTCs, a BHpafaTHBaeMoe 3HAUCHHE, HMA rao6adpHoro o6bexTa

n Ap. sanucHBaerca cpasy mocie 3HAKA ===.

VYnpapasiomue KOHCTPYKUHH, Koucrpykuus BHO60pa (;BETBJleHHﬂ)i

ecan (ycHOBHE) BuGop '

, 10 {nefcTBHS) . {npm {ycnosue) => {neficTBUS)}
. [nmaue (meiicteus)] . [ pnave = (meficTHm)]
KOHel ecan KoRex Bbn6opa

3jech W fanee B KBajApaTHHE CKOOKH 3aKMOUAIOTCH TACTH KOH-~
CTPYKILHH, KOTOPHE MOryT OTCYTCTBOBATS, 2 ¢nrypupie cKoOKM o03Ha-

wal0T MOBTOPEHHE CONEPAKHMOro RyJIb HIH Goaee pas.
KOHCTDPYKIHE IHKJIOB (noBTOpEHHS) HMEIOT BHAI

IHKJX .
. [mmB: (yrBepmacuue)]
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« -[(ureparop)]

+ [moxa (ycuosue))
« BHIIONHATH

« {neficTBuSR)
KOHEN NHEJAQ

IRe (HTEPaTOp) — 310 MH6O «N pas», nufo «ins Kaxkaoro x uws M |

[peBepc]s (Bmecro CHYXeOHHX CJIOB JAS KaXN0ro u ma MOXHO HC~

NOMb30BaT> SHAKH V H ). B kauecrse N Moxer OHTh 337aHO Bu-

paxenne. Eciin 3sHauenne storo Bhipaxenus MeHblle NHGO paBHO myJo,
T0 TeNo uMKAA (HEHCTBHS MeXNy clOBaMH BHNOAHATH HOHell nHKAa)
He BHOJNHfETCH HH Pasy. B kawecrse M MOTYT OHTP yKasaHH HMs
CTPYKTYPH (OOBeKTa HAH HCHOAHHTeNS THOA CTeK, JeK, CIHCOK W jp.)
BJW THO OTPe3oX (TouHee Tum, CKOHCTPYHPOBAaHHHIA € HOMOLIBIO CHO-
co6a KOHCTPYHPOBAHHS OTPe30K, HAH ero HMA) !

Vx & runa (otpesox)

Vx & crexa (ums CTeka)

Vx e ouepedu (ums ouepenu)
VX & navana dexa (ams Iexa)
Vx & konna dexa {ums Jexa)
VX & nenpouuranroil wacru nocaedosareavrocry (ums) -
Vx @ wacru cnucka (ams CNHCKa) 38a yxasareaem

Vx < wacru cnucxa (AMs COHCKa) Mo yxasaress

VX & mudackcrea (uvis MHOXKeCTBa)

{caoBa, BHpeneHHme DONYKHPHBIM KYDCHBOM, MOXHO He NHCaTh).

Belopy Bmuwe (meficreus) — s1o TIOCNIE/|0BA Te/IHOCTD omnepaTopos
A3HRA H YODaBAAIOMMX KOHCTPYKumH, (ReHCTBHA) KOTOPHX B CBOIO
O4Yepeib MOryT CoAePXKaTb ynpasasioumlHe KOHCTPYKHHH ¥ 1. 1. K one-
patopaM A3HKa OTHOCATCS onepatopu

y8: {yTBepXKacHHe)

HHYEro HE nenaTh

0TKaz

BBIXO0[, H3 uHKJa

BHXOA H3 NPOrpaMMbi

8 TaKXe NPHCBAHBAHHE

' {06bexT) ;= (BHpaxenue)

W BH3OB NPOrpaMMH, He BHpabaTHBaloWell BHaveHHe
[(uMs ncnoanntens).] (ums porpaMmu

¢ (QaxTHYUeCKHMH mapaMerpamu)

Ecin B BH3oBe nporpamMmm (hMs HCMOTHHTENA) He yKasaHe, To
JBLSHBAGTCH NPOrpaMMa Toro xe BCHOAHUTNA, K KOTOPOMY OTHOCHTCSH

. PACONAraioTCs B TEKCTe HMERH I

. ‘ : 377
KPATKOR ONUCAHUE $3BIKA ﬂPOl‘PAMMHPOBAH]dﬁ

H ][p()l ])aMMa BHIIIC )JlHﬂBmaﬂCﬂ RO BH @a THYECKHE napaMeIpH
" 30Ba. KTH K
porpaMMH TaKXe, KaK H (bopMaJlb-

MOXKHO yKa3aTh €ro THI, a TaKke B~
BXOJAHO-BHXOJHbHIM.
HHM, BHIXOAHHIM HJH
JH mnapameTp BXOX s N X
JmeT;ﬂ nncuaazmue B JAauO/NONYUIATh, MHBApHAHTAX H YTB?;KJ:IPHHH_
( ; yTB) (yTBep}KneHnﬂ)—S’ro npon3BoJibHEE BHpPaXCHHHA,
HHB H

T qHe OT
OIHaKoO, B OTJNH!
Malouy a Aa/ﬂe'l‘, KOTOpHe, L

Malolige 3HauUeHHA THI

(ycﬂoBHﬁ) MOFyT B Ka‘leCTBe JIOrHYeCKHX S/IeMEHTOB BKJIO4ATH Q)pal-

MeHTH BHAA .
{o6nexT) : (THIT)
Takne (PArMeHTH CJAyXa o, Rexos
onpeneisercs THN OGbekTa, TaK R CPeR oM KOmTpOI.
MeTHTb, UTO <TPOBEpKa» STHX (parMeHtos np

3LaMAs MPOTPaMMH, A0 HaYana ¢e BHal::;l:e:H: (-mmam”e I
B TpoOrp
Onncanns, {Onncanus) B

cOCTOAT WS CHAeAYIOIHX pa3aenos:

nue. Jas gaxporo mapaMerpa

T KaK KOHTEKCTOM, HCXOAS H3 KOTOpOro
Baxuo 3a-

gTane co-

THOBI -
{(amsa THDa) == (THM}
KOHCTRHTH

{(ums xoHcTanTH) [
0603HAUECHHAS
{(ums ¢ GopManbHLIMA fapaMeTpaMHu)
06pexThi .

{(aMs ofbexTa): (THM)} , 7
HiCH PeaNH3aAMHH: )

{npou3BOJbHLI TeKCT-KOMMeHTapHh#)

JNHHTENH:

cnoJb3yeMbie HCIoJ ‘

n{(lms: nlc,nonnmem) [((ams-curonnMm))] [:(rem]}
B THRM, KOHCTAHTH, 0603SHAueHHd H Qp., paBuo
Mox{eT’ne 6HTb. Pasfiell MOryT HOBTOPATBHCA
JTHOMMEHHHIX pasjeioB) M HATH B

: ()] == (snavenne KOHCTAHTH)}

=== (370 0GO3HauaeT)}

.

Jlwo6oro H3 pasneno
KAk H BCeX HX BMecCTe,
(1. e. moxer OHTb HECKOJBKO O,

O enan TaHTH, 06B+
npona_aom:nx aslx)xenax BMeCTO OQHOrO HMeHH (THIA, xonce_s sa];n'ryxo
‘ e
5 BCC) I:aome'r 6uTL YKA3aHO HECKOJLKO HMeH qepva sanxryio
, QJID! MEHT
A OHCTAHTH COCTOHT H3 HECKOJbKHX Sie pH} :
B S yrasx cKoOkax depes 3amATYIO.

qeﬂﬂﬁ TO OHH llepe‘mCJISllOrCﬂ B Kp
U1l sJIeMEHTH “epeqﬁcﬂﬂlolcﬂ 1o prOKaM T. €. CHauaja Me-
» y T
ll-nﬁ Man

\J .
Hsietcs BTOPOH BHAEKC, 2 TOTOM nepBHi:

KOMCTAHTHI
nn==3.14
npobeli: CAMBOJ ==
Vp :pexrop Z(1.,3)==(4,5,6)

nn o ..
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oty oy S ;
. M:marpuna R(1..2,1..3) = _ _
(1.1, 1.2, 1.8, |saementn pacnonaraoTcs
2.1, 2.2 2.8) |no CTPOKAM
B npaso#t wactw o6osmavennii {mocse smaka =
8aTh KOHKDETHOE 3HAYEHHe, HMs OGbEKTa §
BH30B OPOrpaMMH, HanpaMep;

=) MOXHO ykad
JIH er'0 KOMNOHEHTH, ERL ¢

o6o3maqenus:

HuA == 1

X == r(l) -

sp(a,b) == CrepeomeTp. ckansproe NpOoH3BeleRne (BX : a,b)
se(a) == Crepeomerp. ckanspHoe OpousBesienne (Bx:a,e)

Tuou, Bo mcex OUHCaHHAX BHILE METACHMBOA (THI) — 5T0 .rm6o

HM5 THNa, Mu60 SBHOE ONHCaHME THOA ¢ NOMOILBIO
G0B KOHCTPYHDPOBAHUA, NHGO MHOroTOuME (.
THIl ONPEeJENseTCH U3 KOHTEKCTa.

C conepxarensHoit Touku 3peHHs THI MOXeT GHTE AHGO npenonpes
A€NeHHBIM, u60 CKOHCTPYHPOBAHHEIM.

..)}. B mocaennem cllyyae

Mpenonpenenennme Tunm, Cywectayer nsars npegonpesesieHHHY |
THNOB: 1a/HET, CHMBOJ, HEOTPHUATEAbHOR uenoe, uesoe H AeACTBHTENb+

Hoe wHCao (anH mpocro wHedo). [las NpeRonpeneseHHHX THNOB MOXHO
HCNONMKh30BaATH TaKxe 0603Pla‘leHHﬂ
Koucranru 3aHCHBAIOTCH OOLIUHBIM o6pasom, KOHCTAHTH-CHMBOJIH 32+
Kaodalores B ABo#Hbe (”) HAR onmmapmme (') xaBHTXE mo xkemanumio
IporpamMmucra. OGbeKT npefonpeseNieHHOr0 THMA KpoMme: OOHUHLIX 3Hae
YeHHH MOXeT MNPHHAMATL SHAueHHe Heonp. OGbexTH ynopszouerHbix
THOOB (8, Z4, Z, R) wmoryr npunumats flue ABa HAeaJbHHX SHAYeHHN
~—00 H -}oo, .

CMuca ¥ dopma sammen GonpIuHCTBA omepanni Hax obbekTamu
M SHAYCHHAMH TNpeAONpEeNeHHHS THIOB ABASIOTCA  OOMIENPHRATHMY
=, = #, <, <, >, =, B, W, He, +; —, s, /). Onepanus Bos-
BeleHHs B CreneHb 0603HAuaerTcy ABYMsa 3BesfloukaMu (#+). O6osnaue.
HHe YHAapHOH onepauum JormuecKoro OTPHUAHHS (HE) MOXET CTOATH He
TOJIBKO nepex HMEHeM, Ho u MEKLY cloBaMH HMEHM 06beKTa THma
Aa/uer muau TIPEANHCARAS, BHPaGaTHBAKLErO SHaUYCHHE THNMa Ha/Her.

Haa o6osnauenus ONepallil ¥ MOXHO HCNOJIB3OBATH sanaryio ().
Onpenenesn Tagxe onepamuy

<YBEIHUHTH RHa
~-YMEHBIUATH Ha
div (nenexnne Halleno)
mod (ocraTok ot Aenennsn) .

Aas apH(MeTHueCKHX THHOB (Z+,Z,R) & OnNepanuu
«CAenyiomn i |
JpeaNaymnk - !

Aaft RAHCKPETHHX YNOPAZOYEeHHHX THTIOB IS, z4, z),

. arctg, arccig, exp (sKcTOHEHTA),.

OIHOTO H3 CHOCO

Q S, Z4H, ZuR COOTBETCTBEHHO, 3

' - OBAHUS 879
KPATKOE OTIHCAHME SISHKA TiPGIPAMMUP
; HATHE
BXORAT oOlLenpH
X HKUAR s3HKA ¢
s ‘pyenb), sin, cos, tg, ctg, arcsin, alrccols(,)
In (uaTypanbuuii .norapmpm),‘ og
(norapu¢M 1Mo OCHOBAHHIO 2), min t,l:l
MeHT9B), mMax
JILHOrO UHCHA apry !

- (MAHAMYM TIPOHSBO max nan
oy ~((maxcnzlyu NpOH3BOABHOTO THCHA ap.rymemoa)e,meg(uemﬂ
MaKCHMgM A MoAyib (a6cosloTHAS pennyuHa), int mn:“:.l foe (noras

- ; HH X
z‘;ﬁ},) JacTHOE H OCTATOK, nydnnpylzwmz;q :;1:?[; - o
. on (mo MBOJI
a Takke (PYyHKIHH K e
oraercmenno’o 255) m cumBoA (nonyuesHe CHMBOJA no',l :H“e .
i nnanasgg: x;);acrpynpounnn THIOR BKJIOYAIOT nepe:t(:) Har;)yxe"-
Cﬂocmb i CIPYKTYPH CTeK, OYepeib, ACK, Mnog;-,fc nm,:ox el
e o [OCACAOBATENBHOCTD, JI2-CHHCOK, ,x oxroP,
O . i xufi pesTop. Camu cnocobn H (OPMH H e
e ma“‘m; KpoMe HEX CYUIECTBYIOT cnocabst  KOCTPYHPOBA
3n. 7. !
§137I0KeHH B Pa;

Hsi pMs NPOrpaMMu H uMs HCIIOAHHTEA:
H g

B umcno
¢ynknun sqrt {xsappaTHLl KOD

{ pecaTRIHBIE aorapudm), log 2

06peKTH:
X :mMs IporpamMmsl [(3arosoBox Ge3
- " )
Y : HMH HCHOJHHTEN
[-{cucTema npepuucaHui)
KoHen, onacaHKf]

OMHCATh! aj B OMH<
Hn o6beKTa MOXKHO

unos 06vextos. T HaHTAX H
Saganue T enc 0GBEKTH, 6) B AaHO/NONYUHTS, msg,immecxne
e pa:n B) B BH3OBAX H SaroJOBKAX TPOrPaMM d-éex'ra Boobime

HHst o

yTBEpKAL ) MeTpH COOTBETCTBEHHO). Ecin THI o Ho
B (opmaibHHE fapa To OH GyAeT ompenel

TOUHE,
aH 4Yepes MHOro A co-
He onueas lﬂln Om“;au H MHOFOKDATHHE ONHCAWHs THIA, €CIH OHA (
ONyCTH

AMeRu)]

KOHTEKCTa.

ofl. HTH=
raacyloTca ue}};(ny ;oﬁmme {uMs) — 9T0 MOC/TENOBATENLROCTS ML
Pasnoe, Bcion

obenos. HMaen-
0B, pasaeAeHHHX NpoGenamH WIH rpynnamu Ezqma,oma,,c,, -
dnraTop p' 9TO NOC/TeNOoBATENbHOCTE GYKB H nnq)p,pyc mascs o
o X 6y ‘ H NPONHCHHX CKHX
CTPOUHHX H 1 : "
GyKesaM, Kpome ix H connx w e
6YKBH.6 . frmocs’rrca snaku gue3 (3F), MonuepxHs {
ckux Gyks
@).
xommepueckoe (
Tpn 3amHCH HECROMbKHX (o
‘ it ¢ sanatofi (;
AA0TCH TOUKO s
onepaTopa HAH KOHCTPYKIHA HE ABdl

oKe HHUETO HeT. ) onon soue
" sg)ﬁ :(?;IOM Aauana KOMMEHTapHs ‘SBJeTed CHMBONA {s
M .

MeHTapuH HpJsfercd Kouel CTPOKH'.

lepaTopoB Ha OXHOH CTpoKe OBH paane;
). Hannune TOUKH € sanaTofl B KOHIL
a4 ommubxof, paxe eenm Conee
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